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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 ¢Qusnke Ha YypoBHE cpeaHero oOmero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHHMM W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOW o0Opa3oBaTenbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
Takxke ¢ yu€roMm (enepanbHOl paboueil mporpammbl Bocriutanus u KoHieniuu
npenoaaBaHus yueoHoro npeamera «Puszukay B 00pa3oBaTEIbLHBIX OpraHU3aIUsIX
Poccuiickoit  ®deneparnuu, — peaqu3ylOMMUX  OCHOBHBIE  00pa3oBaTelbHbBIC
POrpaMMBl.

[Iporpamma no ¢u3suke onpenenser o0a3aTeIbHOE NPEIMETHOE COIEPKAHUE,
yCTaHABJIMBAET PEKOMEHAYEMYIO IMOCJIEA0BATEILHOCTh U3YUYCHUSI TEM U Pa3JieiIoB
y4eOHOro mpeaMera ¢ y4€ToOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKK  y4eOHOro TMpOoIEecca, BO3PACTHBIX OCOOCHHOCTEH  O0yYaroluXcs.
[Iporpamma mo ¢usuke Aa€T NPEACTaBICHHE O LENAX, COJAEpkKaHUU, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMU
yueOHoro npenMera «dusnkay Ha yriayOaEHHOM YpOBHE.

N3yuenne kypca ¢u3uku yriayOnEHHOTO YPOBHSI IO3BOJISIET pPEan30BaTh
3a7aui podeccroHaIbHON OpUEHTAIMM, HAMPABICHO HAa CO3/IaHHUE YCJIOBUM s
MPOSIBJICHUST CBOMX HWHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIIbIM
OOy4JaromIMMcsi, KOTOpbIE HEOOXOIMMBI IS TPOJODKEHHs OOpa3oBaHUsA B
opraHuzanusx NpodecCHOHATBLHOTO O0pa3oBaHUS MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIECIHATIBHOCTSIM.

B mporpaMmme 1o Qusnke omnpenensioTcs IUTAaHUPYEMbIE PE3YIbTaThl
OCBOCHUS Kypca (DM3UKU Ha YPOBHE CPEIHETO OOIEro o0pa3oBaHMs: IMYHOCTHEIC,
MeTanpeIMeTHble, MNpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe). HaydHo-
METOAO0JIOTMYECKOH OCHOBOM isi pa3paOOTKu TpeOOBaHUN K JUYHOCTHBIM,
METanpeJMETHbIM M TPEIMETHBIM pe3yJbTaTaM OOyYaloIIMUXCs, OCBOMBIIUX
nporpaMMmy 10 (¢GHU3UMKE HA YPOBHE CpeaHero oOIero oOpa3oBaHHsS Ha
yrayOa€HHOM YPOBHE, SIBIISIETCSI CACTEMHO -JI€ATETLHOCTHBINA MTOAXOI.

[Iporpamma no pu3uke BKIIOYAET:

IUTAHUPYEMBbIE PpE3yJbTaThl OCBOCHHUA Kypca (U3MKUM Ha YriayOaEéHHOM
YPOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTaThI MO ToJjaM 00Yy4YCHHUS;

coliepkaHue yueOHoro npeamMera « Pu3ukay Mo rojaM o0ydeHus.

[Iporpamma mo ¢u3UKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIIOJIb30BaHa YUUTENNSIMU (DU3HUKU ISl COCTABIICHUSI CBOUX PA0OUYUX MPOTrPaAMM.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUECCKYIO MHUITMATUBY YUHUTEICH U
MPEAOCTABISET BO3MOXHOCTH IS peaju3allui  Pa3lIMyHbIX METOJANYECKUX
MOAXOAOB K TpenojaBaHui0 (Gpu3nkyu Ha YriayOJEHHOM YpOBHE IIPU YCJIOBUHU
coxpaHeHus1 00s3aTEIbHON YaCTH COJIep KaHUs Kypca.



dusnka Kak Hayka O HauOosiee OOUIMX 3aKOHAX MPUPOJBI, BHICTyIas B
KayecTBe yueOHOTo MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJl B CUCTEMY
3HaHHUM 00 okpyskaromiem mupe. [IIkoapHBIN Kype GU3NKU — CHCTEMOOOpa3yIOmni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (GU3UUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOILIECCOB M SIBJICHUM, H3ydyaeMbIX XUMHUEH, OUOJIOTHUEH,
buzndeckord reorpadueld M acTpoHoMmHed. lcmonb3oBaHWE M AKTHMBHOE
npuMeHeHne (U3NYECKUX 3HAHWM ONpeAeuio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe HDHEPreTHKd, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, TOJy4eHHUsI HOBBIX MaTEpHAJIOB C 3aJaHHBIMU CBOMcTBamu. M3ydeHue
¢u3MKU BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE ECTECTBEHHO-HAYUYHOU
KapTUHBI MHpa 00ydYaromerocs, B GopMHUpPOBAaHUE YMEHHUN MPUMEHSITh HAyYHBIN
METO/I TTO3HAHUSI TIPU BHITIOJIHEHUH UMHU YUEOHBIX UCCIIEIOBAHUM.

B ocHoBY kypca (pu3uku Ha ypoBHE CpeHEro 001ero oopa3oBaHus MOJ0XKEH
pAI uael, KOTOpbIe MOKHO PacCMaTpUBaTh KaK MPUHLHUIBI €T0 MOCTPOEHUS.

Hoea yenocmnocmu. B COOTBETCTBHMM C HEM KypC SIBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COAEPXKUT MaTepuaa U3 BCEX pa3lenoB (PU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUUECKOM, TaK U1 COBPEMEHHOMN (PU3UKHU.

Hoea cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MmaTepuan Kypca (U3HKA
o0bemUHEH BOKpPYr (Qusnueckux Teopuil. Begymmm B Kypce sBIsieTCs
dbopMupoBaHUEe MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUU, BEIIECTBE U
ToJe.

Hoea cymanumapuzayuu. EE peanuzainus NpearnoyiaracT MCIOJIb30BaHUE
TYMaHUTAPHOTO MOTEHIHAIA (PU3NYECKOM HAayKH, OCMBICICHHE CBS3U Pa3BUTHUS
¢u3uku ¢ pa3BuTMEeM OOLIECTBA, a TakXke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOJIEMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc busuku yriyoa€HHOTO ypOBHS
IpeAnoiaraeT 3HaKOMCTBO C ITUPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTMUYECKUX
IIPUIOKEHUM M3Yy4YEHHBIX TEOpUHM W 3aKOoHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX TMPEACTABICHUM M COBPEMEHHbIE TEXHUYECKUE YCTPONCTBA, U
TEXHOJIOTUU.

Hoea Ikonocuzayuu peann3yeTcs TMOCPEIACTBOM BBEICHUS JJIEMEHTOB
COJlep)KaHMs, TMOCBSAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHU, a Takke OOCYXICHHS
po0JIeM paloOHAIBLHOIO MPUPOAONIOIB30BAHUS U SKOJIOTHYECKONU 0€30MacHOCTH.

OcBoeHue coJiepkaHus MPOrpaMMbl 10 PU3UKE JOJKHO OBITH MOCTPOEHO HA
NPUHIMIIAX CUCTEMHO-AEATENHHOCTHOTO Moaxoaa. Jns dusuku peanusanus 3TUX
NIPUHIIMIIOB 0a3UPyeTCsl HAa UCTIOIB30BAHUH CAMOCTOSATEIHLHOTO DKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero Qakropa ydebHoro mporecca. s yriayOnéHHOrOo
YpPOBHSI — O3TO CHCTEMa CaMOCTOATEIbHOTO YYEHUUYECKOTO JKCIEPUMEHTA,



BKJTIOYAIONIETO (DPOHTAIbHBIE YYCHHUECKHE OMNBITHI MPH W3YYCHHH HOBOTO
MaTepuaia, gaboparopHbie paboThl U paboThl pakTukyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanu3auuu (usmyeckoro mnpakTukymMa. B mepBoMm ciydae
OpakTUKyM npoBoautcs b0 B koHUe 10 u 11 kmaccos, 1ubo mociie nepBoro u
BTOPOr0 TMOJYrOAMH B KaXIOM M3 3THUX KjiaccoB. Bropol cmocod — 3To
UHTErpanus paboT NpakTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
OpOBOAATCA B Ipoliecce H3yueHus paszgena (temsl). Ilpu stom moa paboramu
NPaKTHKyMa TTOHUMAETCsl CaMOCTOSITEIbHOE HCCIIeI0OBAaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUAa 0€3 MOoIaroBoi HHCTPYKIIUH.

B mporpamme mno (¢usumke cucreMa Y4EHMUYECKOTrO HKCIEPUMEHTa,
7a00paTOpHBIX padOT M MPAKTUKyMa TPECTaBlIeHA €IUHBIM IepedHeM. Brioop
TEMATHKU JJI1 STUX BUJIOB YUYCHHYECKUX MPAKTUYECKUX PabOT OCYIIECTBISECTCS
y4aCTHUKaMU 00pa30BaTEIbHOrO MPoliecca UCXOs U3 OCOOEHHOCTEN TOYPOUYHOT O
IUTAHUPOBAHUSA M OcCHamleHus kabuHera ¢usuku. [Ipu 3ToM oOecmeunBaercs
OBNIAZICHHE OOYYalOIMIMMHCS YMEHHUSIMU MPOBOAUTH TMpPSIMbIE M KOCBEHHBIE
U3MEPEHHUSI, UCCIECTOBAHMU 3aBUCUMOCTEH (DU3MUECKUX BEIUYUH M TMOCTAHOBKY
OTIBITOB TI0 MPOBEPKE MPETIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME YyAENSETCS PEUICHUIO PAacUETHBIX M KadeCTBEHHBIX
3amad. [Ipu 3TOM nmns pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJa4d C SBHO
3aIaHHOM U HESIBHO 3a/IaHHOW (PU3MYECKOW MOJENbIO, MO3BOJISIIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJIHOTO paszjena Kypca, Tak |
UHTETPUPYs IPUMEHEHUE 3HaHUN U3 pa3HbIX pa3fenoB. [ kaueCTBEHHBIX 3a/1a4
NPUOPUTETOM SIBJISIIOTCS 3aJaHus Ha OOBSICHEHHE/MpEACKa3aHue MPOTEKaHUs
(bu3nyuecKuX SIBJICHUI U MPOLIECCOB B OKpYKArOUIEH *U3HU, TpeOyrolue Bbioopa
bu3znyuecKoi MOAENN JJIsl CUTYallMU MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO k MarepuanabHO-
TEXHUYECKOMY OOECIEUECHHI0 Y4eOHOro mpolecca Kypc (Pu3MKd yriryOJaE€HHOro
YPOBHS Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus JOKEH U3YUYaThCsl B YCIOBUAX
npeaMeTHoro kabwHera. B kabuHere GU3MKM JODKHO OBITH HEOOXOAMMOE
nabopaTopHOoe OOOpPYJOBaHHE [JIsl BBIMOJHEHUS YKAa3aHHBIX B MPOTpaMMe IO
(u3MKe YYEHMYECKUX OMNBITOB, JAOOPATOPHBIX pabOT M pabOT NpPaKTUKyMa, a
TaK)Ke JEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JlemoHCcTpanimoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
OPUHLIUIIOM MHHUMAJIBbHOM JOCTATOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEUYNCIEHHBIX B MporpaMme Mo (U3MKE KIIOYEBBIX JAEMOHCTPALUN IS
UCCJICIOBAHUSA  HW3Y4YaeMbIX SIBJICHUHM M  TPOILIECCOB, OMIUPUYECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlabopatopHoe oOOpymoBaHWE MJII YYEHHYECKUX TMPAKTHUYECKUX pPadboT
dopmupyeTcsi B BHIE TEMaTHYECKHMX KOMIUIEKTOB M OOECIEUYMBAETCS B Pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxca. TemMaTHYecKue KOMILIEKThI
1a060paToOpHOr0 O00OPY/IOBaHUS JODKHBI OBITH TMOCTPOCHBI Ha KOMIUIEKCHOM
UCTOJIb30BAaHUM AHAJIOTOBBIX M LHU(POBBIX NMPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OpaTOPHUIL.

OCHOBHBIMM LIEJIIMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

(GopMupoBaHUE HHTEpeca U CTPEMJICHHMsS OOYYarolMXCs K HaydYHOMY
U3YYEHUIO [PUPOIBI, PAa3BUTHE WX HHTEJUIEKTYyaJIbHBIX UM  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPENCTABICHUA O HAyYHOM METOJE IMO3HaHWUS U (OpMUPOBAHUE
UCCJIEI0BATEIBCKOI0 OTHOIIEHUS K OKPY>KAKOLIUM SIBJICHUSIM;

(dopMupOBaHHE HAYyYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa M3Y4YEHHS OCHOB
CTPOEHUSI MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DPM3UKU;

(dbopMUpOBaHUE YMEHUN OOBSICHATH SIBJICHUS C UCTIOIb30BaHUEM (U3HUYECKUX
3HAHUU U HayYHBIX JOKa3aTEIbCTB;

dopMupoBaHue NPEACTABICHUNH O ponu (U3HKU ISl Pa3BUTHUA APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BuTHE IIPEACTABIICHUI 0 BO3MOKHBIX chepax Oynyiei
npodeCCUOHAIBHOW JEATENIbHOCTH, CBSI3aHHBIX C (PU3UKOHM, MOATOTOBKA K
nanbHeieMy oOy4eHH!IO B 3TOM HANPaBJICHUH.

JlocTrkeHue 3TUX Leneld 00ecreurnBaeTcsl peuieHueM CIEeNyIoIuX 3a1a4 B
npolecce u3y4eHust Kypca (U3UKu Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:

NPUOOPETEHHE CUCTEMBI 3HAHUN 00 00MmHUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUsAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (PU3UKY,
ANEKTPOJMHAMUKY, KBAHTOBYIO (PU3HKY U 3IEMEHTHI aCTPOPU3UKHU;

dbopMuUpoBaHUE YMEHUI PUMEHSATH TEOPETHUECKUE 3HAHUS JIJISi OOBSICHEHUS
(¢u3nyeckux SBICHUN B MPHUPOAE U JUIsl MPUHATHS NPAKTHUECKUX DPEUICHUH B
MOBCEITHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIICHHUS pa3IMYHBIX 3a7a4 C SBHO 3aJaHHOM
busznueckoil MOJENbI0, 3a/lay, MOAPAa3yMEBAIOIIMX CAMOCTOATENbHOE CO3/IaHHe
¢u3nyeckoil MoOnENnH, aaeKBAaTHOM YCJIOBHUAM 3aJadd, B TOM 4YHUCIE 3aj]ad
MH)XEHEPHOI'0 XapaKkTepa;

NOHMMaHUEe (PU3NYECKUX OCHOB M TMPUHLMUIIOB JCHCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTMYECKHUX MPOLECCOB, X BIUSHHS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJAaMHU CaMOCTOSITEIIbHOIO IUIAHMPOBAaHUS M IPOBEIECHHUS
(u3NUEeCKNMX OSKCHEPUMEHTOB, aHalIW3a W HUHTEpHpeTanuu MUHGOpMaIuH,
OIpEJIENICHNS] JOCTOBEPHOCTH MOJYYEHHOT O PE3YIIbTATA;

CO3/IaHUE YCJIOBUM JUISI PAa3BUTHA YMEHUU IPOEKTHO-UCCIEN0BATENBCKOM,
TBOPYECKOM JEATEIbHOCTH;



pa3BuTHE HHTEpeca K cpepam npodeccnoHaTbHON ASSITENFHOCTH, CBSI3aHHOM
¢ (PU3UKOM.

B coorBerctBun ¢ tpeboBanusimu OGI'OC COO yriyOn€HHBIN YypOBEHb
u3ydeHus ydeOHoro mpeamera «Du3Wka» Ha YpPOBHE CpPEIHEr0 OOIIero
oOpa3oBaHusl BbIOMpaeTcss OO0YYalOUUMUCH, IUIAHUPYIOIIUMH TPOAOHKEHHE
00pa30BaHus MO CHEUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha u3yuenne dusuku (yriyOnEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETrO
oOpazoBanus orBoautcs 340 gacos: B 10 kmacce — 170 yacoB (5 4yacoB B HENETIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEZIEIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIaO0OpaTOpHBIX M
MPAKTUYECKUX padOT SBIAECTCS PEKOMEHIOBAaHHBIM, YYHUTEIh JElIaeT BBIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YYETOM HWHIUBHIYATBHBIX
O0COOCHHOCTEH 00yJarOIUXCHl.



COILEPKAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblid MeTOA MO3HAHMS NIPUPO/bI.

®uzrka — ¢pyHIaMeHTalIbHAs Hayka O mpupoje. HayuHblil MeTONl MO3HAHUS U METOAbI MCCIENOBaHUS (PUINUECKUX
SIBJICHU.

DKCHEpUMEHT U TeOpHsl B TIPOIECCe MO3HAHUS TPUpoIsl. HabmroaeHne u SKCepuMeHT B (hHU3HKE.

CniocoObl u3mepenust (GU3NUYEeCKUX BEIUYHMH (aHAJIOroBble W IUGPOBbIE U3MEPUTEIbHbBIE MPUOOPHI, KOMIIbIOTEPHbBIE
JATYMKOBBIE CUCTEMBI).

[TorpemrHocTn U3MepeHuit PU3NUECKUX BETUYNH (a0COIIOTHAS M OTHOCUTEIIbHAS).

MopenupoBanue (pU3NUECKUX SIBICHUM W MPOLECCOB (MarepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TENO, UJleabHAas
KUJKOCTh, UJICATTLHBIN Ta3, TOUCUHBIN 3aps). ['unoreza. Gusnyeckuil 3aKoH, TPaHUIBl €ro npuMeHnMocTu. dusnyeckas
TEOpUS.

Pomp 1 mecto usukm B GOpMHUpPOBAHWN COBPEMEHHOW HAYYHOW KapTHUHBI MHUPA, B MPAKTUYECKON JCSITEIBHOCTH
JIIOIeH.

Yuenuueckuit 3xcnepumenm, nadopamopuvie padbomul, NPAKMUKYM.

N3mepenne cuiibl TOKa W HANPSOKEHUS B IE€MU MOCTOSHHOTO TOKA MPH TOMOIIM AHAJOTOBBIX M IU(GPOBBIX
U3MEPUTEIbHBIX TPHUOOPOB.

3HakoMCcTBO ¢ IudpoBoil nadoparopuedt no ¢usnke. [Ipumepsl n3mepeHuss (PU3NYECKUX BEIMYMH HPU MOMOIIU
KOMITbIOTEPHBIX TATYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanunueckoe AprxkeHrne. OTHOCUTEIIBHOCTh MEXaHUYECKOTO JIBMKEHUS. Cuctema OTCUETa.

[Ipsimas 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Paanyc-BekTop MarepuanbHON TOYKH, €r0 MPOECKLIMHU HA OCA CUCTEMBI KOOpAUHAT. TpaeKTopus.



[Tepemernienne, CKOpoCTh (CpemHssl CKOPOCTh, MTHOBEHHAsl CKOPOCTb) M YCKOPEHHWE MAaTepUaIbHOM TOYKH, HX
MPOEKIIMHU Ha OCU CUCTEMBI KoopArHAT. CloKeHue NepeMEIICHH U CJI0KEHNE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABUKEHHE. 3aBUCUMOCTh KOOPJIHMHAT, CKOPOCTH, YCKOPEHUS U
yTH MaTepUATbHOW TOYKH OT BPEMEHH U UX TpaduKH.

CBoOonHOe majieHue. YCKopeHue CBOOOJHOro mnajeHus. [[BukeHue Tena, OpOIIEHHOIO IMOJ YIioM K TOPU3O0HTY.
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH M YCKOPEHUSI MaTEPUAIIbHONM TOUKH OT BPEMEHHU U UX rpaduKH.

KpuBonuneinnoe nswxenue. [[BMKeHHE MaTE€pUAIbHOM TOYKH MO OKPYKHOCTH. YTJIOBas M JIMHEWHAs CKOPOCTb.
Ilepuog u wyacrora oOpameHusa. LleHTpocTpeMuTenbHOe (HOPMAJIbHOE), KacaTelibHOE (TaHTCHLIHAIBHOE) W TIOJIHOE
YCKOPEHHE MaTepUaIbHOU TOUKH.

TexHuueckre yCTpOWCTBA U  TEXHOJOTMYECKUE TMPOLECCHl: CIHIOMETP, JBWKEHUE CHapsioB, IECIHBIE,
nmecTepéHyaThie U peMEHHBIC MTepeaavn, CKOPOCTHBIC JTH(THI.

Jemoncmpauuu.

Mopnenb cucTeMbl OTCUYETA, WILTIOCTpAIUS KUHEMATUYECKUX XapaKTEPUCTUK JBUKECHUS.

CriocoObI UCClieI0BaHUS IBUKECHU.

Nnmroctpanus npeaeabHOro nepexo/ia u usMepeHrne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBanue NBUKEHUN C UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tamenue Ten B BO3AyXe U B pa3pesKeHHOM IPOCTPAHCTBE.

HaGmronenue npmkenus Tena, OpOIIeHHOT0 MO YIJIOM K TOPU30HTY ¥ TOPU30HTAIIBHO.

Hanpagnenue ckopocTu npu ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue yriioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHue myTel, TpaeKTOpUi, CKOPOCTEH ABMKEHUS OJTHOTO U TOTO K€ TeJla B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomot, nPAKMUKYM.

N3yueHne HepaBHOMEPHOTO JIBMKEHUS C 1IEIbIO ONPE/eIeHUsS] MTHOBEHHOM CKOPOCTH.

N3mepenne yckopeHUs IpH MPSMOIMHEHHOM PaBHOYCKOPEHHOM JIBUYKEHUH MO HAKJIOHHOMU MIIOCKOCTH.

WccnenoBanre 3aBUCUMOCTH TyTH OT BPEMEHU NIPU PABHOYCKOPEHHOM JIBUKEHUU.

N3mepenne yckopeHus: CBOOOIHOTO MaeHus (PEKOMEHI0BAaHO UCIIONh30BaHuEe TU(PPOBOIL TabopaTopun).



N3yyenue aBMKEHUS Tela, OpONIEHHOrO TOpU3OHTANbHO. IIpoBepka rumore3bl O NPSIMOM MPONOPHUOHAIBHON
3aBUCHUMOCTH MEXAY JaJbHOCTHIO MOJIETA M HAYAJIbHOW CKOPOCTBIO TENA.

N3ydeHne 1BUKEHUS TeJa 10 OKPYKHOCTH C ITIOCTOSHHOM 10 MOAYJIKO CKOPOCTBIO.

WccnenoBanue 3aBUCUMOCTH NIEpHoia 00palieHUs] KOHUYECKOT0 MasiTHUKA OT €ro napameTpoB.

Tema 2. lunamuxa.

[lepBeii  3akoH Hproorona. HHepumansHble cucrembl orcuéra. [lpunumn  otHocurensHOcTH — [amumnes.
HeunepumnanbHbie cucTeMbl OTCUETA (ONpEAEIeHUE, TPUMEPHI).

Macca rena. Cuna. [IpyHIun cynepno3unuu Cuil.

Bropoi 3akoH HeroTOHA 1711 MaTepraibHOU TOUKH.

Tperunii 3ak0H Hpr0TOHA 111 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMUPHOTr'O TATOTEHUSI. DKBUBAJECHTHOCTh IPABUTALIMOHHON U HHEPTHOM MAacChlI.

Cuna TsxkecTd. 3aBUCMMOCTH YCKOPEHHMsSI CBOOOJHOIO MaJ€HUs OT BBICOTHI HAJl MOBEPXHOCTHIO IUIAHETHI U OT
reorpaguyeckoil mupotsl. JIBrukeHrne HeOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kemepa. [lepBas kocmMudeckast CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABUXKyIIerocs ¢ yCKOpEHUEM.

Cuna tpenust. Cyxoe TpeHue. Cuila TpeHHMsS CKOJNbXEHHS M cwia TpeHus nokos. Koadduuument tpenus. Cuia
COIPOTUBIICHUS MPU IBUKECHUU TEJA B KUJKOCTH UM Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO IBUKECHHUSI.

Hasnenue . 'mapocrarnueckoe aaBinenue. Cuna Apxumena.

TexHu4ueckne yCTporCTBA U TEXHOJIOTHYECKUE TPOLECCHI: MOAMINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Hemoncmpauuu.

Habmronenue nBuxkeHus Tell B MHEPIUAIBHBIX U HEMHEPIUATBHBIX CUCTEMAaX OTCUETA.

[IpyHLIMTO OTHOCUTEIBHOCTH.

Kauenne 1ByX HUIMHIPOB WIH MIAPOB Pa3HOM MACChl C OJUHAKOBBIM YCKOPEHHEM OTHOCHUTEIBHO HEHMHEPUUAIBHON
CHUCTEMBI OTCYETA.

CpaBHEHUE pPAaBHOAECHCTBYIOIIEH IMPUIOKEHHBIX K TENy CHJI C IMPOM3BEACHUEM MAacChl Tejla HAa €ro yCKOpPEHHUE B
VMHEPLUAJIbHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOIIUX B PE3YIbTATE B3aUMOICUCTBHS TEI.

HN3mepenune macc o B3auMOAEHUCTBUIO.



HesecomocTs.

Bec Tena npu yCKOpeHHOM MOIbEME U MaJCHUU.

LleHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, nPAKMUKyM.

N3mepenne paBHOACHCTBYIONIEH CHII IPU ABMKEHUH OpycKa MO0 HAKJIOHHOM TIOCKOCTH.

[IpoBepka THUMOTE3BI O HE3ABUCUMOCTH BpPEMEHH JBWKEHHUS Opycka MO HAKJIOHHOW IUIOCKOCTH Ha 3aJaHHOE
pacCTOSIHUAE OT €r0 MACCHI.

WccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIMX B MPY>KUHE U PE3UHOBOM 00paslie, OT Ux JAeQopMaluu.

N3y4yenune nBUKEHUSI CUCTEMBI TEJI, CBA3AHHBIX HUTHIO, IEPEKUHYTOM Yepe3 JIErKuil OJIOK.

N3mepenne koahuIieHTa TpeHus 10 BeIUUnHEe yriaoBoro kodddumuenrta 3asucumoctu F,(N).

Uccnenoranue nBuxeHns OpycKa 1Mo HAKJIOHHOW MJIOCKOCTU € MEPEMEHHBIM KOA(DPUIIMEHTOM TPEHHUSI.

N3yueHne nBUKEHUS Ipy3a HA BALy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomtotHo TBEpnoe Teno. IlocTymarenbHOe W BpalllaTelIbHOE JBWXKEHUE TBEPAOro Tema. MOMEHT CHIIbI

OTHOCHUTENBHO OocH BpaieHus. [linedo cuibl. CrnoxkeHue Cuil, MPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsKecTu Tena.
VY ciioBUs paBHOBECHS TBEPIOrO TeNa.

YcroitunBoe, HeyCTOMYMBOE, Oe3pa3IMIHOe PaBHOBECHE.

TexHudyeckue yCTPOWCTBA M TEXHOJOTMYECKHME NPOLIECCHI: KPOHIUTEWH, CTPOUTENBHBIM KpaH, pelETyaThie
KOHCTPYKIIHH.

Jemoncmpayuu.

Y cnoBusi paBHOBECHSI.

Bunbl paBHOBECHS.

Yuenuueckuit 3xcnepumenm, nadopamopuvie padbomul, nPAKMUKYM.

HccnenoBanne ycioBuil paBHOBECHS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAIICHUSI.

KoncTpynpoBanue KpOHIITENHOB U PaCUYET CHJT YIIPYTOCTH.

N3ydenne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOIIErO MIIOIA/lb OTIOPHI.



Tema 4. 3akonwvl coxpaneHus ¢ mexaHuke.

Nmnynbc mMaTepuaibHOM TOUYKH, CHUCTEMBbI MaTepUalbHBIX TOoYeK. LleHTp Macc cucTtemMbl MaTepUaIbHBIX TOUEK.
TeopemMa o IBMKEHUM IIEHTpPA Macc.

Nmnynbe cuiibl U U3BMEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBMKEHHE.

MomeHT umMnyJibca MaTepuaibHOU Touku. [IpencraBieHue o CoOXxpaHEeHUH MOMEHTa UMITYJIbCca B IIEHTPATbHBIX MOJISX.

Paborta cumnbl Ha MajoM M Ha KOHEYHOM TepeMeleHnu. ['paduueckoe mpeactaBieHue padoThl CUIIBIL.

MOoOIIHOCTb CHUIIBI.

Kunernueckass sHeprus marepuanbHON TOUkH. TeopemMa 00 W3MEHEHHMM KMHETHYECKOW JHEPrUM MaTepHaIbHON
TOYKH.

[TorenuuanbHple W HENOTEHUUANbHBIE CWibl. lloTeHnmanpHas »sHeprus. I[loTeHuManbHAs »>HEPrust yHOpyro
nehopMHUpOBaHHOM TpYykuHBI. [loTeHIManbHas SHEpPrus Tella B OAHOPOJHOM rpaBUTalMOHHOM Tone. [loTeHuuanbHas
SHEPrus Teja B IPaBUTALMOHHOM I10JI€ OJHOPOAHOrO 1mapa (BHyTpHU U BHE mapa). Bropas kocmudeckasi CKopocTb. Tperbs
KOCMUYECKasi CKOPOCTb.

CBsi3b pabOThl HEMOTEHIIUATBHBIX CUJI C U3MEHEHHEM MEXaHWYECKOW HHEPTHMH CHUCTEMBbI Tel. 3aKOH COXPaHCHUS
MEXaHUYECKOU IHEPIUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHyIu 114 Ua€aIbHOM KUJIKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

TexHnYecKne yCTPOUCTBA U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKEHUE PAKET, BOJOMET, KOIED, IPYKUHHBINA MTUCTOJIET,
TUPOCKOII, (PUTypHOE KaTaHWEe Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE BMKEHME.

N3mepeHne MOLIHOCTH CHUJIBI.

N3meHenune sHepruy Tena Mpu COBEPIIIEHUU PaOOTHI.



B3aumHble npeBpalieHus KHHETUYECKON M MOTEHIIMAIbHOW SHEPTUl IPU JECUCTBUM HA TEJIO CUJIbI TSKECTH U CUJIbI
YOPYTOCTH.

CoxpaHeHue SHEepPruu Mpu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, nPAKMUKYM.

N3mepenue umnyibca Tejia N0 TOPMO3HOMY ITYTH.

N3mepenne cuiel TSIru, CKOPOCTH MOJIEINTN IEKTPOMOOWIISI U MOIITHOCTU CHUJIBI TSTH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHUJIBI.

HccnenoBanne cOXpaHEHHsI UMITYJIbCA ITPU YIPYTOM B3aUMOJAECHCTBHH.

N3MepeHne KHHETUYECKOM SHEPTUH TEIA 10 TOPMO3ZHOMY IYTH.

CpaBHeHUE U3MEHEHUS TTOTSHITMAIBHON SHEPTUU MIPY>KUHBI C paOOTON CHIIBI TPEHUS.

Onpenenenue padOThI CUJIBI TPEHUS TTPU ABUKEHUHU TeJla M0 HAKIIOHHOM MJIOCKOCTH.

Pazgea 3. MogexkysipHas Gu3nKa 1 TEPpMOAMHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUul.

OcHOBHBIE TOJNOXKEHUST MoJeKysipHO-KuHeTndeckoi teopun (MKT), ux ombitHOoe oOocHoBanue. Juddysus.
bpoyHOBCckoe nBmkeHHe. XapakTep ABMXKEHHS W B3aUMOJECHCTBUS YacTHIl BemiecTBa. Mojenn CTPOCHHS Ta30B,
KUJKOCTEW M TBEPIBIX Tel M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u pa3Mepbl MOJICKYI
(aromoB). KonuuectBo BeniectBa. [loctosinnas ABoraipo.

TeroBoe paBHoBecue. Temneparypa u criocoOsl e€ usmepenus. [llkana remneparyp Llenbcus.

Mogene uaeaIbHOTO Ta3a B MOJIEKYJAPHO-KMHETUYECKOM TEOPUHU: YaCTUIbI ra3a JBHXKYTCS XAOTMYECKH U HE
B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBeie 3akonHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. AOcontoTHass TemrepaTypa (IIKajla TeMIeparyp
KensBuna). 3akon JlaapToHa. M3ompolieccsl B uacadbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM BellecTBa. I'paduueckoe
Ipe/ICTaBIIEHUE U30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

CBsi3p MEXIY JaBICHUEM M CPEAHEH KMHETUYECKOM AHEPruel MOCTYNAaTEIbHOrO TEIIOBOTO JIBUKEHUS MOJIEKYI
UIeaIbHOTO Ta3a (OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KMHETUUYECKOM TEOPUH UI€AIbHOTO Ta3a).

CBsi3p  a0CONIOTHOW TeMIepaTyphl TEPMOIMHAMHYECKOW CHCTEMBI CO CPEIHEW KHHETUYECKOW dHEeprueu
MOCTYIATEIbHOIO TEIUIOBOTO IBMKEHUS €€ YaCTHIL.



TexHuueckue ycTporucTBa U TEXHOJIOTMYECKHUE MPOIECCHI: TEPMOMETP, OapOMETp, MOTyUyEeHHEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu nBuKeHUs 4aCTUL] BELIECTBA.

Mopenbs OpOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchbio peaibHOro OPOYHOBCKOT'O JIBUKEHUS.

Huddy3us xxugkocTen.

Mogenb onbita llTepHa.

[IputsxeHre MONEKyI.

Monenu KpUCTAUIMYECKUX PEIIETOK.

Habumonenue u nccienoBaHue U30MpoIECCOB.

Yuenuueckuit skcnepumenm, nadopamopnsie padomul, npaKmMuKym.

HccnenoBanue mpoliecca yCTaHOBJIEHUSI TEIUIOBOTO PAaBHOBECHSI MPHU TEIUIOOOMEHE MEXIy Topsdyell W XOJIOAHOU
BOJIOM.

N3ydeHne n30TepMuYecKoro npoiecca (peKOMEHA0BaHO UCIIONb30BaHUe HU(POBOI 1abopaTOpun).

N3yueHne n30xopHOro nporecca.

N3yuyenue nzobapHOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennogvie mauiunul.

Tepmogunamuueckas (T/]) cucrema. 3amaHue BHEUIHUX YCJIOBUW JJIi TEPMOAMHAMUYECKON cHUCTeMbl. BHemHue u
BHYTpEeHHHUE napaMeTpsol. [lapameTpsl TEpMOAMHAMUYECKON CUCTEMBI KaK CPEHUE 3HAYECHUS BEIWYUH, ONKCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano tepmoguHamMuku. CaMONpOW3BOJIbHAS peNlaKcalsl TEPMOJMHAMHUYECKONW CHCTEMBI K TEIJIOBOMY
PaBHOBECHIO.

Mopens uaecanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMA ypaBHEHHWI: ypaBHeHUEe MeHneneeBa—Knamnelipona u
BbIpaKEHUE I BHYTPEHHEN HEPTUH. Y CIOBUS MPUMEHUMOCTH 3TOM MOJEIU: HU3Kasl KOHIIEHTPAIUsl YaCTHII, BBICOKHE
TEMIIEpaTypsbl. BeipakeHue 111 BHyTPEHHEN YHEPTUU OJJHOATOMHOI'O HJI€aJIbHOIO rasa.

KBa3ucrarnueckue u HECTaTUYECKUE TTPOLIECCHI.



DOnemeHTapHas paboTa B TepMoAnHaMuKke. Beruucienue pabotsl o rpaduky npoiecca Ha pV-auarpamme.

Temnonepenaya kak cnocod W3MEHEHHS BHYTPEHHEH HSHEPruu TEPMOJAMHAMHYECKON CHUCTEMBbI 0€3 COBEpIICHHUS
pabotel. KoHBeKI1Hs, TEMIONPOBOAHOCTD, U3ITyUCHHE.

KomnuectBo Temnorsl. TermnmoéMKoOCTh Tena. Y ienbpHas U MOJSIpHAsl TEIIOEMKOCTHU BEIllECTBA. Y paBHeHUE Maiiepa.
VYnenbHas TemyioTa cropaHus TOIUIMBA. Pacu€r konuvecTBa TEIUIOTH mpu Teruionepenade. [lonstue o6 anuabaTHOM
nporecce.

[TepBbiii 3akoH TepMoauHamMuKu. BHyTpeHHsis sHeprus. KommdecTBo TemioTel W paboTa Kak Mephl M3MEHEHUs
BHYTPEHHEU dHEPIUU TEPMOJAUHAMUYECKON CUCTEMBI.

Btopoii 3ak0H TEpMOIMHAMUKHM JJIsI PAaBHOBECHBIX IIPOLIECCOB: YEpE3 3aJaHHOE PABHOBECHOE COCTOSHHUE
TEPMOJIMHAMUYECKON CUCTEMBI MPOXOIUT €IUHCTBEHHAsS aanabara. AGCOMIOTHAS TEMIIEpaTypa.

Bropoii 3akoH TepMOAMHAMMKH [JIsI HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IepenaTh TEIIoTy OT Oolee
XOJIOAHOTO Tena K 0osiee Harperomy 0e3 komneHcanuu (Knaysuyc). HeodpatumMocTs IpUPOHBIX MPOIIECCOB.

[Tpuniune! aecTus TemioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJI. [ukin Kapno.

DKOJOTMYECKUE ACTIEKThI UCIOJIb30BAHUS TEIUIOBBIX ABUraTeneil. TermioBoe 3arpsa3HeHUE OKPYKAOIIEH CPEIbl.

TexHuueckne yCTpPOMCTBA M TEXHOJIOIMYECKHE TMPOIECCHhl: XOJOAWIbHUK, KOHIULMOHEpP, MAW3EIbHBIN U
KapOIOpaTOPHBIN JBUTATENU, TApOBas TypOUHA, MOIYYEHHUE CBEPXHU3KUX TEMIIEPATyp, YTHIU3AIUS «TEIIOBBIX» OTXO/I0B

C HCIOJb30BaHUEM TEIUIOBOIO Hacoca, yTUIM3alus OHOOPraHMYECKOro TOIUIMBA JJi BBIPAOOTKH «TEIUIOBOM» W
AJIEKTPOIHEPTUH.

Jlemoncmpayuu.

N3MeHenne TemmepaTypsl IpU a1uadaTUueCKOM PaCIIupCHHM.
Bo3gymHoe orauso.

CpaBHeHME yAENBHBIX TEINIOEMKOCTEN BELIECTB.

CnocoObl M13MEHEHUSI BHYTPEHHEH YHEPTHUH.

UccnenoBanne agunadbaTHOro mpoiecca.

KoMmbroTepHbI€ MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomsl, npAKMUKyMm.



N3mepenue yaenpHOU TENI0EMKOCTH.

HccnenoBanne npoliecca OCTbIBaHUS BEILIECTBA.

UccnenoBanne anunadbaTHOro mpoiecca.

N3ydeHne B3auMOCBSI3U SHEPTUHA MEKMOJIEKYIISIPHOTO B3AaUMOJEHUCTBUS U TEMIIEPATYPbI KUTIEHUS KUIKOCTEM.

Tema 3. Acpecammnvie cocmosanusn eeujecmea. Dazoevie nepexoonl.

[TapooOpa3zoBanue u KoHAeHcalus. Mcnapenue u kunenue. Y aenpHas TEIIoTa napooopa3oBaHusl.

HaceliienHble U HeHachIIeHHbIE napbl. KauecTBeHHast 3aBUCUMOCTh TUIOTHOCTU U JAaBJIE€HUS HACBIIIEHHOTO Mapa OT
TEMIIEpATYpPhl, UX HE3aBUCUMOCTh OT 00BhEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JIaBJICHUS B
KUJKOCTH.

Bnaxxnocth Bo3yxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAYKHOCTD.

Teépmoe Tteno. Kpucrammuueckue u amopdHbie Tena. AHH3OTPONUS CBOWCTB KpucTawioB. [lmaBnenue wu
KpUcCTaJIu3aius. Y aenbpHas TerioTa miasienus. Cyoaumarusi.

Hedopmaruu TBEpaOrO Tena. Pactsokenue u cxarue. Casur. Moayns FOunra. [penen ynpyrux aedopmMaiiuii.

TemoBoe pacmmupenue KUAKOCTEH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE paciIupeHre. AHTapMOHU3M TETJIOBBIX
KOoJe0aHU YacTHIl BEIIECTBA KaK MPUYMHA TEIJIOBOI'0 paCIIMPEHUs Tell (Ha KAYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEpPrun B Pa30BbIX MEPEXOAX.

VYpaBHeHue TeroBoro 6anaHca.

[ToBepxnoctHoe HaTspkenue. Koadduiment noBepxHocTHOrO HaTsokeHus. KamwmnspHbie sBienus. [laBnenue mon
VCKPUBJIEHHON MOBEPXHOCTHIO )KuAKocTH. Dopmyna Jlamaca.

TexHuuecKne yCTpOCTBA U TEXHOJIOTMUECKHUE MTPOIECCHI: JKUAKUE KPUCTAILIbI, COBPEMEHHBIE MATEPUAIIBI.

Jemoncmpayuu.

TernoBoe pacimpeHue.

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kunenwne. Kunenve npu noHWKEHHOM JIaBJICHUU.

N3MepeHne cuiibl TOBEPXHOCTHOTO HATSAKEHUS.

OnbITHI C MBUIBHBIMU TUIEHKAMH.

CmaunBaHue.



Kanumisipasie sBieHusl.

Mopenu HEHbBIOTOHOBCKOM KUJKOCTH.

CriocoObl u3MepeHus BIaKHOCTH.

HccnenoBanne HarpeBaHus U MUIABJICHUS KPUCTAJIIIMYECKOTO BEUIECTBA.

Buasr nedopmarimii.

Hab6mronerune mansix nedopmarmii.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHNUS JKUIKOCTEM.

N3MmepeHne yaenbHOM TEMIOTHI IJIaBJICHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX APOB.

N3Mmepenune abCoNMOTHON BIAXKHOCTH BO3/[yXa U OLIEHKA MacChl apoOB B MOMEIIICHUU.

N3mepenue koagduiirieHTa MOBEPXHOCTHOTO HATSXKEHHUSL.

N3mepenune monyins FOHra.

UccnenoBanue 3aBUCUMOCTH AedOpMaIIMK PE3UHOBOT'0 00pasiia OT MPHIOKEHHON K HEMY CHJTBI.

Pasznen 4. DaekTpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

DneKkTpu3auus Tell U €€ MPOSBICHUS. JJEKTpUYeCKui 3apsan. J[Ba BuIa 3JIEKTpUYECKHX 3apsanoB. [IpoBogHUKH,
JTUAJIEKTPUKHU U TOIYIIPOBOAHUKH. DJIEMEHTAPHBIN AIEKTPUUECKUH 3apsii. 3aKOH COXPAHEHUS AJIEKTPUUECKOro 3apsiia.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KynoHa.

DiekTpruecKkoe nose. Ero aeicTBre Ha dJIEKTPUYECKHAE 3apsSbl.

Hamnpsoxéanocts  snexktpudeckoro mods. [IpoOubiil 3apsia. JIuHMM HanpsyKEHHOCTH  SJIEKTPUUYECKOTO  MOJIS.
OnHOPOIHOE AIIEKTPUUECKOE TTOJIE.

[ToTeHIMANBHOCTD 3JIEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHUMANIOB M HampsbkeHue. lloTeHnunanbHas sHeprus
3apsiia B AJEKTpocTaTUdeckoM noiie. IloreHuuman smekTpoctartndeckoro nois. CBs3b HANPSH)KEHHOCTH MMOJS U Pa3HOCTH
MOTEHIIMAJIOB ISl DJIEKTPOCTATUYECKOT0 MOJIsl (KaK OHOPOHOTO, TaK U HEOJTHOPOHOTO).

[IpuHIMI Cynepno3uiuy 3IEKTPUIECKUX MTOJIEH.



[Tone Toueunoro 3apsaa. [lone paBHOMepHO 3apspkeHHON cdepbl. [lone paBHOMEPHO 3aps>KEHHOro 1Mo 00bEMY 1apa.
[lone paBHOMEpPHO 3apsXKEHHOM OECKOHEYHOM TUIOCKOCTH. KapTuHbl nUHUN HanpsHKEHHOCTH JTHUX TOJed U
AKBUITOTEHIIMAJIBHBIX TOBEPXHOCTEN.

[IpoBOAHUKM B AIEKTPOCTATUUECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsI/IOB.

JIUPAEKTPUKH B JIEKTPOCTATUUECKOM ToJie. JluanekTpruueckasi MpOHUIIAEMOCTh BEIIECTBA.

Konnencarop. D1eKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpA.

[TapannenbHOE coennHeHNE KOHIEeHCATOpOoB. [locnenoBaTenbHOE COeNMHEHUE KOHIEHCATOPOB.

DHeprus 3apsKEHHOTI0 KOHAeHCcaTopa.

JIBM>KEHME 3apsSyKEHHOW YaCTULIBI B OJHOPOJHOM BJIEKTPUYECKOM TIOJIE.

TexHuuyeckre ycTporucTBa U TEXHOJIOTMUECKUE MPOLECCHI: JIEKTPOCKOI, AJIEKTPOMETP, ANEKTPOCTATUYECKAs 3alUTa,
3a3eMIIeHUE IEKTPOIIPHUOOpOB, KOHAEHCATOPHI, reHepaTop Bau ne ['paada.

Jemoncmpauuu.

YCTpOUCTBO M IIPUHIMIL IEUCTBUS DIIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIaPUKOB.

DIIEKTPUUECKOE TIOJIE€ IBYX 3apsDKEHHBIX IJIACTHH.

Mopens a5ekTpoctaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHUKH B AIEKTPUYECKOM IOJIE.

DIeKTpOocTaTUUECKas 3aluTa.

Y CTpolCTBO U JEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM U IMTEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUJIOCKOTO KOHJIEHCaTopa OT IUIONIAAW ITUIACTHUH, PACCTOSIHUS MEXIy HUMH U
JTUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MO 3apsHKEHHOT0 KOHEHCATOopa.

3apsnka v pa3psjika KOHJIEHCATOpa Yepe3 Pe3UcTop.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, npaKmMuKym.

OueHka cuj B3auMOZIEHCTBUS 3apSyKEHHBIX TEI.

HaOmronenue npeBpalieHust SHEPruu 3apsHKEHHOT0 KOHJIEHCATOPa B SHEPTHUI0 U3TYyUYEHHS CBETOMO/A.

N3yuenne npoTekaHus TOKa B LIETH, COAEpIKalllel KOHIEHCaTOop.



Pacnipenenenue pa3HOCTH OTEHIMAJIOB (HANPSKEHUS) TIPU TIOCIE0BATEIIbHOM COSAMHEHUN KOHIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannulit 3.1eKmpuyecKuii mox.

Cuna Toka. [TocTOsIHHBIN TOK.

VYcaoBus CylecTBOBaHUS MOCTOSTHHOTO 3JIeKTpruyeckoro Toka. Mcrounuku Toka. Hanpsoxkenne U u D1C &.

3akoH OMa J1s1 yyacTKa LenHu.

DIIEKTPUUECKOE CONPOTUBJIEHUE. 3aBUCUMOCTh COMPOTUBIIEHUSI OHOPOHOTO MTPOBOJAHUKA OT €r0 JJIMHBI U ILTOMIAAH
NOTNIEPEYHOrO CEYEHUS. Y JENBHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJIEIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOIHUKOB. Pacuér pa3BeTBIEHHBIX AJIEKTPUUECKUX
nenei. [Ipasuna Kupxroda.

Pabora snekrpuueckoro Toka. 3akoH Ixoyns—Jlenua.

MOIIHOCTB ANEKTPUUYECKOr0 TOKA. TernoBas MOITHOCTh, BBIAEISIEMAs HA PE3UCTOPE.

O/JIC u BHyTpeHHEE CONPOTHUBJICHHE UCTOYHMKA ToKa. 3akoH OMa JJIsl MOJHOM (3aMKHYTOM) 3JEKTPUUYECKON Ienu.
MomHoCTh MCTOYHHKA TOKA. KOpOTKOE 3amMbIKaHue.

KonpaeHncarop B nenu noCTOSIHHOTO TOKA.

TexHu4uecKHne yCTpOMCTBa U TEXHOJIOTUYECKHUE MTPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUHK IIEKTPUUECKON
SHEPTUH.

Hemoncmpayuu.

N3mepenune cuiibl TOKa U HANPSIAKEHHUS.

HccnenoBanne 3aBUCUMOCTH CUIIBI TOKA OT HANPSIKEHUS IJ1s1 PE3UCTOPA, JJaMITbl HAKAJIMBAHUS U CBETOAMO/A.

3aBUCUMOCTh COINMPOTHUBJIEHUA UUIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOWIAAU TOMEPEYHOr0 CEYEHUs U
Marepuana.

HccnenoBaHne 3aBUCUMOCTH CHIIBI TOKA OT COMTPOTUBIIEHUS MPU MOCTOSSHHOM HAIPSKEHUH.

[Ipamoe wu3mepenne OJIC. KopoTkoe 3aMblKkaHME TaJlbBAHUYECKOIO DJJIEMEHTA M OIEHKA BHYTPEHHETO
CONPOTHUBJICHUS.

Cnoco0bl coennHeHust UICTOYHUKOB Toka, DJIC GaTapei.

HccnenoBanne pasHOCTH NOTEHIUAIOB MEXKY ITOJIFOCAMHA HCTOYHHMKA TOKA OT CHJIbI TOKA B LICTIH.



Yuenuueckuit skcnepumenm, nabopamopnwie padomol, npaKkmuKym.

HccnenoBanne cMEMIaHHOTO COEUHEHHS PE3UCTOPOB.

N3mepenue yaenpHOro COnpoTUBIIEHUS IPOBOIHUKOB.

HccnenoBaHne 3aBUCUMOCTH CUIIBI TOKA OT HAMPSIKEHUS JJIs1 JTIaMITbl HAKAJIIMBAHMUSL.

YBenuueHue npejena u3MepeHus amnepmerpa (BoJIbTMETpa).

N3amepenue DJ1C 1 BHYTPEHHET0 CONPOTUBIICHUSI HCTOYHHUKA TOKA.

UccnenoBanune 3aBucumoctu IJ[C raibBaHUUECKOro 3J1€MEHTa OT BPEMEHH MPU KOPOTKOM 3aMbIKAHUH.

HccnenoBaHne pa3HOCTH MTOTEHIIMATIOB MEXY MOJFOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKA B LICTIH.

HccnenoBanre 3aBUCUMOCTH MOJE3HOW MOIIHOCTY UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paziuuHbix cpeoax.

DNeKTpuuecKas MPOBOJUMOCTh PA3JIUYHBIX BEIIECTB. JIEKTPOHHAS MPOBOJUMOCTh TBEPABIX METAJJIOB.
3aBUCUMOCTb COIPOTUBIICHUSI METAJUUIOB OT TeMmnepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTpUUECKUN TOK B BakyyMme. CBOKCTBA ANEKTPOHHBIX ITYYKOB.

[TonympoBoguuku. CoOCTBEHHass W TPUMECHAsh MPOBOJUMOCTH MOJTYNPOBOAHUKOB. CBoMCTBa pP—N-mepexoja.
[TonynpoBOJHUKOBBIE TPUOOPHI.

DIIEKTPUYECKAN TOK B JJEKTPOJIUTAX. DJIEKTPOIUTHYECKAs AUCCOLMAIUA. ODJIeKTposn3. 3akoHbl Dapanes ais
AIEKTPOJIH3A.

OneKkTpuueckuii TOK B razax. (CaMOCTOSTENbHBII M HECAMOCTOSTEIbHBIM pa3psa. Pa3nuuHbie  TUIIBI
CaMOCTOSITENBHOrO pa3psaa. Monnus. [Ina3zma.

TexHudyeckre yCTpPOMCTBA M MPaKTUYECKOE MPUMEHEHUE: Tra3opasps/iHble JIaMIIbl, JJICKTPOHHO-Ty4deBas TpPyoOKa,
MOJTYIPOBOAHUKOBBIE TPUOOPHI: TNO/, TPAH3UCTOP, POTOANOI, CBETOANO/, TaJIbBaHUKA, paUHUPOBAHUE ME/IH, BHITJIABKA
ATIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHUSL.

Jemoncmpauuu.

3aBHCUMOCTH CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHsbI 25ekTponusa Papajes.

HckpoBoii paspsa U IPOBOAUMOCTS BO3yXa.



CpaBHeHUE MPOBOJIMMOCTH METAJIOB U TOJYIPOBOAHUKOB.

OIHOCTOPOHHSAS TPOBOIUMOCTD AUO/A.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomul, npaKmuKym.

Habmronenue anextponusa.

N3mepenue 3apsiia OAHOBAJIEHTHOTO MOHA.

HccnenoBanne 3aBUCHMOCTH CONPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIEPATYPBI.

CHsiTHE BOIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DuU3MYeCKUl MPAKTHKYM.

CniocoObl u3Mepenus PU3NYeCKux BETUUYHUH C UCIIOIb30BAHUEM aHAJIOTOBBIX U HU(PPOBBIX U3MEPUTENBHBIX PUOOPOB
Y KOMIIbIOTEPHBIX JaTYUKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTENIbHBIE MOTPEIIHOCTH U3MEPEHUM (PU3NUECKUX BETUUHH.
OueHka rpaHul] NOTPEUIHOCTEH.

[IpoBeneHre KOCBEHHBIX U3MEPEHUM, UCCIEA0BaHUI 3aBUCUMOCTEN (PU3NYECKUX BEIMUYUH, TPOBEPKA MPEI0KEHHBIX
runore3 (BbIOOp M3 paboT, OMMCAHHBIX B TEMATHYECKUX pa3zzeniax «YUeHUYECKUN HKCIEPUMEHT, JabopaTopHbie paboThI,
MPAKTHUKYM)).

MexnpeaMeTHbIE CBSI3H.

N3yuyenue kypca ¢usuku yrinyOonéHHoro ypoBHd B 10 kiacce ocCyHIeCTBISIETCS C YUETOM COAEPKATEIbHBIX
MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMUU, T€OrpaQuu U TEXHOJIOTHH.

Mesxicnpeomemuvie nOHAMUA, C6A3AHHbIE C U3YUEHUEM MEMOO08 HAYYHO20 NO3ZHAHUA: SIBICHUE, HAYYHBIH (DakT,
runoresa, (Qpuanyeckas BEIMYMHA, 3aKOH, TEOpHsl, HAOIIOJEHUE, DKCIIEPUMEHT, MOJECIUPOBAHHE, MOJENb, U3MEPEHHE,
MOTPEITHOCTH U3MEPEHUHN, U3MEPUTEIbHBIE TPUOOPHI, ITUGPOBas T1abopaTopus.

Mamemamuka: penieHre cucTeMbl ypaBHeHul. JInnelinas pyHkius, napadona, runepOona, ux rpaduku 1 CBOMCTBA.
Tpuronomerpuueckue (yHKIUU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
BekTophl 1 UX TPOEKIMU Ha OCU KOOPJIMHAT, CI0XKEHUE BEKTOPOB.

Buonozua: mexanudeckoe NBWKEHHE B XKUBOW mpupoze, Auddys3us, ocMOC, TEIIOOOMEH >KHUBBIX OpPTraHU3MOB,
TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEeH Cpeibl, YTHIM3aIlUs OMOOPraHMYEeCKOro TOIUIMBA Il BHIPAOOTKH «TEILJIOBOM» U
ANEKTPOIHEPIUH, MMOBEPXHOCTHOE HATSKEHWE W KalNWULAPHBIE SIBICHUS B MPHUPOAE, DJIEKTPUUYECKHE SIBJICHUS B JKHBOMU

IpUpPO/IE.



Xumusa: JTUCKPETHOE CTPOCHHUE BEILIECTBA, CTPOEHUME ATOMOB M MOJIEKYJ, MOJb BEIIECTBA, MOJIIpHas Macca,
MOJIyYEHHE HAHOMATEPHUAJIOB, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH U ra3oB, )KUAKUE KPUCTAIIIBL, JIEKTPUUECKHE
CBOWCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAS JUCCOLMALINS, TaIbBAHUKA, DIIEKTPOHHAS MUKPOCKOIIHS.

TI'eocpagpua: BnaxuocTh BO3aAyxa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHHUE JBIKEHHUHA C MCIOIb30BAHMEM MEXAHHU3MOB, YUET CYXOro U KUAKOIO TPEHUs B
TEXHUKE, CTATUYECKHUE KOHCTPYKIHMH (KPOHIITEHH, pemeérdyarbie KOHCTPYKIIMH), MCIOJIb30BaHUE 3aKOHOB COXpaHEHUs
MEXaHUKUA B TEXHUKE (THPOCKOI, BOJAOMET W JAPYTHE), ABUTATENIb BHYTPEHHErO CropaHus, mapoBas TypOWHa, ObITOBOU
XOJIOAWIBHUK, KOHIWULHAOHEP, TEXHOJIOTMM IIOJIYyYEHUS] COBPEMEHHBIX MATEPHATIOB, B TOM YHCIE€ HAHOMATEPHUAIOB, U
HAaHOTEXHOJIOTMH,  JJEKTpOCTaTHYecKas  3aluTa, 3a3eMJICHHE  DJIEKTPONpPUOOpPOB,  Ta30pa3psiiHbIE  JIAMIIbI,
MOJTYTIPOBOAHUKOBBIE IPUOOPHI, TATbBAHUKA.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA [TPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDBI

JIMUHOCTHBIE PE3YJIbTATBI

JInuyHOCTHBIE pe3yabTaThl OCBOCHHUS YueOHOro npeamera «Pu3nkay JTOJKHBI OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTH
o0ydJaromuxcss PyKOBOJCTBOBATHCSA C(POPMHUPOBAHHOM BHYTPEHHEH MO3UIIMEH JMYHOCTH, CHCTEMON IICHHOCTHBIX
OpUEHTAIlMM, TO3UTHUBHBIX BHYTPEHHUX YOEKJEHHI, COOTBETCTBYIOUIUX TPAJUIMOHHBIM IEHHOCTSIM POCCUMCKOTO
OOLIECTBA, PACIIUPEHUE >KM3HEHHOTO OMbITAa U OIbITA JEIATEIbHOCTH B MPOLIECCE peain3allid OCHOBHBIX HAampaBlICHUN
BOCIIUTATEIIbHOUN JAEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

IPaKAAHCKOI0 BOCIIMTAHUA:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKON TO3ULIMM OOYydYarOMIerocsi KakK AaKTUBHOTO M OTBETCTBEHHOr'O YJiCHA

pOCCUICKOro O0IIeCcTBa;

e TMPUHATHE TPAJAUIIMOHHBIX OOIIEYEIOBEUECKUX TYMAHUCTHUECKUX U JEMOKPATHUECKUX IIEHHOCTEH;

e TOTOBHOCTh BECTM COBMECTHYIO JEATEIBHOCTh B WMHTEpPECax TPakKITAHCKOTO OOIIECTBa, Yy4aCTBOBAaTh B

CaMOYTIpaBJICHUU B 00pa30BaTEIbHOW OpraHU3aINY;
e YMEHHE B3aUMOJICHCTBOBATH C COIIMATILHBIMU HHCTUTYTaMH B COOTBETCTBHUM C MX PYHKIMUSIMU U Ha3HAUCHUEM;
e TOTOBHOCTb K TYMaHHUTAPHOU U BOJOHTEPCKOM AEATEIBHOCTH.
NAaTPUOTUYECKOI0 BOCIIMTAHMSA:
e c(hOpMUPOBAHHOCTH POCCUMCKON IpakIaHCKON UJIEHTUYHOCTH, IATPUOTU3MA;
e IIEHHOCTHOE OTHOIIIEHHUE K TOCY/IapCTBEHHBIM CUMBOJIaM, JOCTHKEHUSM POCCUMCKUX YUEHBIX B 00J1aCTU (DU3UKU U
TEXHHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
e c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TTOBECHNUS,
e CIOCOOHOCTh OIICHMBATh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIE PEIICHHs, OPUEHTHPYSCh HAa MOPAIBHO-
HPABCTBEHHBIC HOPMBI U LIECHHOCTH, B TOM YHUCJIE€ B AEATEIbHOCTH YUEHOTIO;
e OCO3HAHUE JIMYHOTO BKJIa/a B TOCTPOCHUE YCTOMYUBOIO OYAYIIIETO.



3CTETHYECKOr0 BOCIIUTAHUSA:
e ACTETUYECKOE OTHONIICHHE K MUPY, BKJIIOYAs 3CTETUKY HAYYHOrO TBOPUECTBA, MPUCYIIETO (U3HUECKON HayKe.
TPY/0BOIr0 BOCIIUTAHUS:

e HHTEpPEC K Pa3au4HbIM cdepaMm MpoPecCHOHANBHON JeATENbHOCTH, B TOM YHCJIE CBSI3aHHBIM C (U3HKOU U
TEXHUKOH, yMEHHE COBeplIaTh OCO3HAHHBIA BBIOOp Oynyiied mnpodeccur W peanu3OBbIBATH COOCTBEHHbIE
YKU3HECHHBIC TUIAHBL;

e TOTOBHOCTH M CIIOCOOHOCTH K 00pPa30BaHUIO U CaMOOOpa30BaHUIO B 00J1acTH (DU3UKU HA TIPOTSHKEHUU BCEH JKU3HH.

JKOJIOTHYECKOT0 BOCIIUTAHMSA:

e Cc(hopMUPOBAHHOCTH FKOJOTUYECKON KYIbTYPhl, OCO3HAHUE TJI00ATBHOIO XapaKTepa SKOJIOTUYECKUX TPOOIIeM;

e IUIAHUPOBAHUE W OCYIIECTBIICHUE ACHUCTBUUA B OKPYXKAIOLIEW CpElle Ha OCHOBE 3HAHUS LEJIEed YCTOMYHUBOIO
pa3BUTHS YEIOBEYECTBA;

e paCHIMPEHHUE ONBITA JEATEIHLHOCTH SKOJOTMYECKON HAIPABIEHHOCTH HA OCHOBE UMEIOLIMXCS 3HAaHUU 10 (PU3HKE.

LHEHHOCTH HAYYHOT'O NMO3HAHUS:

e c(hOPMUPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (GU3NYECKON HAyKH;

e OCO3HAaHUE LEHHOCTH HAYyYHOH JAESATEIbHOCTH, TOTOBHOCTh B TMPOIECCE H3Y4YEHHsS (U3HKU OCYLIECTBIATH
MPOEKTHYIO M HUCCIIEN0BATENbCKYIO AESITENbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Ba3oBble Jiornyeckue aeiicTBUA:
e CaMOCTOSITENILHO (hOPMYIMPOBATH U AKTYaJTIU3UPOBATH MIPOOJIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;
e ONpEAeNaTh LU AeATebHOCTH, 337aBaTh MapaMeTPbl U KPUTEPUH UX TOCTUKEHUS,
e BBISBJISATH 3aKOHOMEPHOCTHU U MPOTUBOPEUUS B pacCMaTPUBAEMbIX (DU3UUYECKUX SIBJICHUSX;
e paspabaThiBaTh IUIAH pEHICHHUS MPOOJIEeMBbl ¢ YUETOM aHajdu3a MMEIONIMXCS MaTepUaIbHBIX MU HEMaTepUabHBIX

pPECYpCOB;



BHOCUTb KOPPEKTUBBI B JIE€SITEIBHOCTb, OLICHUBATH COOTBETCTBUE pE3YJIbTATOB LIEJISIM, OILICHUBATh PHUCKHU
MOCJICACTBUM IEATEIHHOCTH;

KOOPJMHUPOBATh W BBINOJIHATH pabOTy B YCIOBHSAX PEAIBHOr0, BHUPTYAIbHOTO W KOMOWHHUPOBAHHOTO
B3aMMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBhIe ucciiegoBarejbcKe 1eMCTBUSA .

BJIa/IETh HAYYHOU TEPMUHOJIOTHEN, KIIOUEBBIMU OHATUAMU U METOJaMH (PU3NUECKON HAYKHU;

BJIa/IETh HABBIKAMHU y4eOHO-UCCIEA0BATEIbCKOM M MPOEKTHON JESTEIbHOCTH B 001acTH (PU3UKH, CTIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSATEIbHOMY IOUCKY METOJIOB PEILICHHUs 3a/lay (PU3UYECKOr0 COAEpk aHUs, NTPUMEHEHHUIO
pa3IMYHBIX METOOB IMO3HAHUS;

BJAQJI€Th BHJAMU JEATEIBHOCTH MO TMOJYYEHHIO HOBOT'O 3HAHHs, €ro HWHTEpIpeTalud, MpeoO0pa3oBaHUI0 U
NPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CHUTYyalMsIX, B TOM YHCIIE MPH CO3/JaHWU Y4E€OHBIX MPOEKTOB B 00JIACTH
(1076371978

BBISIBJISIT TIPUYMHHO-CJICJICTBEHHBIE CBSI3M W aKTyaJM3MpOBaTh 3ajady, BbIIBUraThb THIIOTE3y €€ pelleHus,
HAXOJHWTh apTYMEHTHI JIsl JOKA3aTebCTBA CBOMX YTBEP)KIICHUH, 3aaBaTh MapaMeTPhl U KPUTEPUHN PELICHUS;
aHATM3UPOBATh TOJYyYEHHBIE B XOJI€ PEIICHHS 3a/adl Pe3yabTaThl, KPUTUIECKH OIICHUBATh WX JOCTOBEPHOCTH,
MPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4ll B 00pa30BaTENbHOM JEATENbHOCTH, B TOM YUCIE IPU U3YYCHUU
bu3uKy;

JlaBaTh OLIEHKY HOBBIM CHTYAI[UsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHU 10 (PU3HUKE B MPAKTUYECKYIO 00JIaCTh KU3HEACATEIbHOCTH;

YMETb UHTErPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00acTeil;

BBIIBUTATh HOBBIE HJICH, MPEAIaraTh OpUTHHAIBHBIC TOAXO/IbI U PEIICHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIIKE albTEPHATUBHBIC PEIICHMUS.

PabGora ¢ ungopmanmei:



BJIAJCTh HABBIKAMH TOJNyYCHHsS WH(GOpMAuu (PHU3NIECKOTO COACP)KAHUS W3 HMCTOYHHUKOB pa3HBIX THIIOB,
CaMOCTOSTETTFHO OCYIIECTBIIATH MOUCK, aHAJN3, CUCTEMATHU3AIMIO W MHTEPIPETAINI0 MHPOPMAIUN PA3THUHBIX
BUJIOB ¥ ()OPM TIPE/ICTABIICHHS,;

OILICHUBATh JOCTOBEPHOCTH HH(POPMAINH;

UCIIOJIb30BaTh CpeICcTBa MH(GOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTMH B PEIICHHH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX W OpPraHU3AIlMOHHBIX 3a7ad C COOJIOJeHHEeM TpeOOBaHMM DJPrOHOMHUKH, TEXHUKHU
0€30MacHOCTH, TUTHUEHBI, pPECYypcocOepeKeHHs, TMPABOBBIX W OTUYECKUX HOPM, HOPM HH(POPMAIIMOHHOMN
0e30MmacHOCTH;

CO3/1aBaTh TEKCTHI (DM3MUECKOTO COACpPKaHHMS B Pa3iMYHbIX Qopmarax ¢ yd4€ToM Ha3HaueHUS WH(OpMAIUU U
[EJICBOM ayUTOPUH, BEIONpasi ONTUMATBHYIO ()OPMY NPE/ICTABIICHUS U BU3YyIH3aIUH.

KoMMyHUKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIC ACHCTBHSA:

OCYIIECTBIISITH OOIIEHUE Ha YpOKaX (PU3UKHU M BO BHE-YPOUHOU I€ITEITbHOCTH;

pacrno3HaBaTh MPEATIOCHUTKH KOH(MIUKTHBIX CUTYAIlUHA U CMATYATh KOH(JIMKTHI,

pa3BEPHYTO U JIOTUIHO M3JIaraTh CBOIO TOUKY 3PECHHSI C HCIIOH30BAHUEM S3BIKOBBIX CPE/ICTB;

MIOHMMATh U UCTIOIH30BATh MPEUMYIIECTBA KOMAHTHOW U WHANBUIYAILHON paOOTHI,

BBIOMPATh TEMATHUKYy U METOJIbI COBMECTHBIX JCHCTBUN C y4ETOM OOIIMX MHTEPECOB M BO3ZMOXKHOCTEH KaXKIIOTO
YJjieHa KOJUICKTHBA,;

MPUHUMATh [IEJTH COBMECTHOM JIEATEILHOCTH, OPTraHU30BBIBATh M KOOPIMHUPOBATH JEHCTBHS O €€ JOCTHKCHHIO:
COCTaBIIATh IUTAH JCHCTBUM, pacHpeiensiTb PO ¢ Y4ETOM MHEHUW YYaCTHUKOB, OOCYXIATh pPe3yJbTaThbl
COBMECTHOM padOTHI;

OIICHMBATh KAayeCTBO CBOETO BKJIaJa M KaXJIOT0 YYaCTHHKA KOMAHIBI B OOIIMK PE3yNbTaT MO pa3paboTaHHBIM
KPUTEPHUSIM;

npeiaraTh HOBBIC TIPOEKTHI, OIICHUBATh HACH C TIIO3WIMW HOBU3HBI, OPUTHHAIBLHOCTH, TPAKTHYECKOH
3HAYNMOCTH;



OCYHIECCTBJIATh IO3UTUBHOC CTPATCIrHYCCKOC IMOBCACHHC B PA3JIMYHBIX CHUTYyalUAX, HPOABIATHL TBOPYECTBO U
B006pa}K€HI/IC, OBITH HWHUIIMATUBHBIM.

PeryjsiTuBHbBIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicTBUSA
Camoopranuzanus:

CaMOCTOSITEJIbHO OCYLIECTBJISTh MMO3HABATEIbHYIO ACSATENBHOCTh B 00JIaCTU (PU3UKU UM aCTPOHOMHUH, BBISBISTH
po0JIeMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEIILHO COCTABIIATH IJIaH PEIIECHUS PACUETHBIX M KAYECTBEHHBIX 33/1a4, IJIaH BBIIOIHEHUS TPAKTUYECKON
paboThI C Y4ETOM UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U NPEINOUYTEHHI;

JIaBaTh OLICHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 y4eOHOro IpeaMeTa Ha OCHOBE JIMUHBIX PEANOYTEHUI;

JienaTh OCO3HAHHBIN BHIOOP, apryMEHTUPOBATh €ro, OpaTh Ha C€0s1 OTBETCTBEHHOCTh 32 PEIICHUE;

OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

CIIOCOOCTBOBaTh (hOPMHUPOBAHUIO U TMPOSIBICHUIO SPYIUIIMH B 00JACTH (PU3MKH, MMOCTOSHHO IOBBIIIATH CBOM
o0pa3oBaTeIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTpOJIb, AMOIHUOHAIbHBIN HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYAallMsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LETSAM;

BJa/IeTh HABBIKAMHU I103HABATEIbHOM pPEQIIEKCMH KaK OCO3HAHMS COBEPIIAEMbIX IEUCTBUNH U MBICIUTEIbHBIX
MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCIOJIb30BaTh TPUEMBI peIeKCUU ISl OLEHKHU CUTYallud, BIOOpa BEPHOI'O PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIECHUS 110 UX CHUKEHHUIO;

IPUHUMATh MOTHBBI U @pPTYMEHTBI IPYTUX MPU aHAJIU3€ PE3YJIbTATOB JEATEIbHOCTH;

NPUHUMATh ce0sl, MIOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX NIPU aHAIU3€ PE3YyJIbTATOB IESITEIbHOCTH;

MPU3HABATH CBOE MPaBO U MPABO APYTHX HA OMIMOKH.

B mporecce nocTmKeHHs] TUYHOCTHBIX PE3YIhTATOB OCBOSHUS MPOTPAMMBI MO (PU3UKE 1T YPOBHS CPEIHETO OOIIETro
o0Opa3oBaHus y 00y4aroIIMXCcs COBEPUICHCTBYETCS SMOLMOHAIbHBIM UHTEIUIEKT, IPEAINoIaralomui chopMupOBaHHOCTD:



CaMOCO3HaHMs, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAIIBHOE COCTOSIHUE, BUJETh HANPABJICHUS
Pa3BUTHSI COOCTBEHHON AMOIIMOHANIbHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpEryJIMPOBaHUs, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJECHUE,
CIIOCOOHOCTh aIANTUPOBATHCS K IMOLIMOHAIbHBIM U3MEHEHHUSAM U NPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEM MOTHUBAIMHM, BKJIIOYAIONICH CTpEeMJIGHHE K JOCTH)KCHUIO IIeIM U yCIeXy, ONTUMU3M,
WHULIMATUBHOCTh, YMEHHE JIECTBOBATH, HCXOS U3 CBOMX BO3MOKHOCTEM;

OMMATUH, BKIIIOYAIOMIEH CIMOCOOHOCTh TMOHMMATh 3MOIMOHATBHOE COCTOSHUE JPYTUX, YYHUTHIBATH €T0 MpHU
OCYIIECTBJIEHUH OOIIEHUs], CHOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAWBATH OTHOUIEHUS C APYTHMMH JIOJbMHU, 3a00TUTHCH,
MPOSIBJIATh HHTEPEC U pPa3peiiaTb KOHQPIUKTHI.

ITPEAMETHBIE PE3YJIbTATHI

K xoniy oO0yuenus B 10 Kknacce mnpeaMeTHble pe3yiabTaThl Ha YriayOJdEHHOM YpPOBHE JOJKHBI OTpaXaThb

c(hOpMHUPOBAHHOCTH y O0YUAIOIIUXCSl YMEHHI:

MTOHUMATh POJIb PU3UKH B SKOHOMHUYCCKOM, TEXHOJIOTHYECKOM, DKOJIOTHUECKOM, COIMaIbHON U 3THYECKOM cdepax
JEATeNIbHOCTU Y€JI0BEKa, POJib U MECTO (DU3UKU B COBPEMEHHOM HAyYHOU KapTHUHE MUPa, 3HAUYCHUE OMUCATEIHHOM,
CUCTEMATU3UPYIOIEH, OOBSCHUTENBHOM M NPOrHOCTUYECKOW (DYHKIMI (U3MUECKOM TEopuu — MEXaHHKH,
MOJICKYJISIPHOW (PU3MKKM W TEPMOJMHAMHUKH, POJIb (PU3MUECKON Teopuu B (HOPMHUPOBAHHUM TMPEJACTABICHUH O
bu3nIecKoil KapTUHE MUPA;

pasinyaTh yCIOBUSI MPUMEHUMOCTH MOjeNiel (U3NYECKUX TeJl U MPOILIECCOB (SBJICHMI): MHEpIMAIbHAS CHUCTEMA
oTcuéra, abCOMIOTHO TBEPJOE TENO0, MaTepHalibHAs TOYKAa, PAaBHOYCKOPEHHOE JBHXKEHHE, CBOOOJIHOE MajcHUE,
abcomoTHO ynpyras aedopMaims, abCOTIOTHO yNpyroe U aOCOIIOTHO HEYIPYroe CTOJKHOBEHHS, MOJIEIH Ta3a,



KUJAKOCTH B TBEPAOro (KPUCTAUTMUECKOI0) TeNa, WACaNbHBIA T'a3, TOUYCUHBIN 3apsil, OJHOPOIHOES IJICKTPUUECKOE
ToJe;

paznuyaTh yCioBHs (TpaHUIIBI, 00JACTH) MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB, MOHUMATh BCEOOIIUN XapaKTep
(byHIaMEHTABHBIX 3aKOHOB M OTPAaHMYCHHOCTH UCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSICHATH MEXaHWYCCKHUE TIPOIECCHI M SBIICHHS, MCIIOIb3Yysd OCHOBHBIC ITOJIOKEHHUS M 3aKOHBI
MEXaHUKU (OTHOCUTEIbHOCTh MEXAHMYECKOTO JIBHXKEHUSI, POPMYIIbI KHHEMAaTUKU PAaBHOYCKOPEHHOTO JBUKEHUS,
npeoOpa3oBanus ['amwmest 1jIsi CKOPOCTH W TeEpeMeIleHus, 3akoHbl HbIOTOHA, TPUHIMI OTHOCHTEIbHOCTH
["anmuesi, 3aKOH BCEMUPHOTO TATOTECHHMSI, 3aKOHBI COXPAaHEHUS UMITYJIbCa M MEXaHUYECKOW YHEPTUH, CBSI3b PAOOTHI
CHJIBI C M3MEHEHHUEM MEXaHWYECKON DHEPTHH, YCIOBHS PaBHOBECHS TBEPIOTO Tela), TP STOM HCIIONH30BAThH
MaTEMaTUYECKOe BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCJIOBHS MPUMEHUMOCTH  (PU3MYECKHX 3aKOHOB:
npeoOpa3oBanuii ['amuies, BTOPOTO W TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHUS WMITYJbCa U
MEXaHUYECKOW SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIIM3UPOBATh U OOBSICHITH TEIUIOBHIE MPOIIECCHI U SIBJICHUS, UCTIONB3Ysl OCHOBHBIE mooxeHus: MKT u 3akoHBI
MOJICKYJISIpHOM (U3UKKM M TEPMOJMHAMUKM (CBSI3b JABJICHHS HUACAIBHOIO Ta3a CO CpelHEeW KHUHETHYECKOM
DHEPryel TEIUIOBOTO ABMKEHUS M KOHIICHTPAIMEH €ro MOJICKYJ, CBS3b TEMIIEpPAaTyphl BEIIECTBA CO CpemaHei
KHHETHYECKOW YHEPTUEH TEIJIOBOTO JBWKCHHS €r0 YacTHI, CBS3b JABJICHHS HICATLHOTO Ta3a ¢ KOHIICHTpaIuen
MOJIEKYJI M €r0 TeMIepaTypoi, ypaBHeHue MeHneneeBa—Kimanelipona, mepBblid 3aKOH TEPMOJMHAMUKH, 3aKOH
COXPaHEHMS] SHEPTHH B TEIUIOBHIX IPOIIECCAX), MPU 3TOM HCIOIH30BATh MaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB,
yKa3bIBaTh YCJIOBHS MPUMEHUMOCTH ypaBHeHUsT MeHneneeBa—Knaneiipona;

aHAIM3UPOBATh W OOBACHATH DJCKTPUYCCKHE SBJCHUS, HCIOIB3yS OCHOBHBIC IIOJIOKEHUS MW  3aKOHBI
AJIEKTPOAMHAMUKHA  (3aKOH  COXpaHEHHUs dOJIEKTPUYECKOro 3apsiga, 3akoH KyslnoHa, TOTEHIMATIbHOCTh
AIIEKTPOCTATUIECKOTO TIOJS, TPHUHITUI CYMEPIIO3UIMHA DICKTPUUECKUX TOJEH, MPU ITOM YKa3biBas YCIOBUS
IPUMEHUMOCTH 3aKoHa KyioHa, a Takke MpaKTUYECKH Ba)KHBIE COOTHOIIEHUS: 3aKoHBI OMa IS y4acTKa ey U
JUIS 3aMKHYTOM dJIeKTpuueckoil 1enu, 3akoH JDkoyms—Jlenma, mpaBuna Kupxroda, 3akonst Dapanmes nms
AIICKTPOJIN3A);

OIMHCHIBATh (PU3MUYECKHE TPOIECCHl U SBJICHUS, WCIOIb3YysS BEIMYUHBL: TEpPEMENICHUE, CKOPOCTh, YCKOPEHHE,
UMITYJIBC T€Ta U CUCTEMBI TEJN, CHUJIa, MOMEHT CHJIBI, JaBJICHUE, MMOTCHITHATbHAS SHEPTHsI, KHHETHYECKash SHEPTHs,



MEeXaHU4YecKasi IHeprus, padoTa CUibl, HEHTPOCTPEMUTENBHOE YCKOPEHHUE, CUIIa TSXKECTH, CUJIa YIIPYTrOCTH, CHUJia
TPEHUS, MOIIHOCTb, DHEPIHsl B3aUMOJECHCTBHUS Tena C¢ 3eMyI€ld BONM3M €€ NOBEPXHOCTH, SHEPrusi YIpyrou
nepopMani MPY>KUHBI, KOJIWYECTBO TEIUIOTHI, aOCONIOTHAs TeMmIeparypa Tena, padoTa B TEPMOJUHAMUKE,
BHYTPEHHSISI DHEPrUs MJICaJbHOTO OJIHOATOMHOrO rasza, padoTa HACaJbHOTO ra3a, OTHOCHUTENbHAas BIIAKHOCTh
Bo3ayxa, KIIJ[ uaeanbHOro TEmioBOro ABUTaTeNs; dJIEKTPUUYECKOE ToJie, HANPsHDKEHHOCTD 3JEKTPUUYECKOro MO,
HANpsDKEHHOCTD IIOJIST TOYEYHOrO 3apsja WIM 3apsDKEHHOrO IIapa B BaKyyMe€ M B JMDJIEKTPUKE, MOTEHIUAI
AJIEKTPOCTATUYECKOTO TOJISA, PA3HOCTh NOTEHLMAJIOB, JJIEKTPOABWKYIAs CHJIA, CHJIA TOKa, HaIpPsSKEHUE,
MOILIHOCTh TOKa, »3JEKTpUYeckas EMKOCTh IUJIOCKOTO KOHJIEHCATOpPa, COMNPOTHBICHHE Y4YacTKa IEnu C
IIOCJIEIOBATENBHBIM U NTAPAJUIECIbHBIM COCUHEHUEM PE3UCTOPOB, DYHEPT UL DJIEKTPUIECKOT0O OIS KOHJIEHCATOPA;
OOBSICHATH OCOOCHHOCTH MNPOTEKaHHUsI (U3NYECKUX SIBICHUI: MEXaHWYECKOE JBHKEHHE, TEIJIOBOE JBUKEHHE
YacTHIl BEUIECTBAa, TEIUIOBOE pAaBHOBECHE, OpPOYHOBCKOE MABIMKEHHE, AUPPy3us, HCIApeHHe, KUIIEHUE WU
KOHJEHCAlus, I[UIABJIECHHE W KPUCTAUIM3AlMsI, HAIMpaBIEHHOCTb TEIUIONEpEeAauu, AJIEKTpHU3alus Tell,
DKBUIOTEHLIUAJIBHOCTh IOBEPXHOCTH 3aPsLKEHHOIO ITPOBOIHUKA;

IPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOM (hU3MUeCKON BEJIWYUHBI OT APYTrOoM C HMCIOJIb30BAHUEM MPSIMBIX
U3MEpPEHUN, MpPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATh pPE3YJbTAThl MOJYYEHHOW 3aBUCUMOCTH
(u3MUECKUX BEIIMYMH B BUJE TPaUKOB ¢ YUETOM aOCONIOTHBIX MOrPELIHOCTEN M3MEPEHUM, J1e1aTh BBIBOABI 110
pe3ynbTaTaM UCCIIEOBaHUS;

IPOBOANUTH KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEJITUYMH, IPU 3TOM BBIOMPATH ONTUMAIbHBIA METO/ W3MEpPEHUs,
OLIEHUBATh a0COIIOTHBIE U OTHOCUTEIbHBIE OTPEIIHOCTH MPSIMBbIX U KOCBEHHBIX U3MEPEHUM;

IPOBOJUTh ONBITHI IO TMPOBEPKE MPEAJIOKEHHOW THUIOTE3bl: IJIAHUPOBATh JKCIIEPUMEHT, COOMpaTh
DKCIIEPUMEHTAIBHYI0 YCTAHOBKY, AHAJIM3UPOBATh IIOJYYEHHBIE pe3yJbTaTbl M JENaTh BBIBOJ O CTaTyce
MPEIO)KEHHOW TUITOTE3bI;

coOnrofaTh npaBuia 0€30MacHOro TpyJa MpU NPOBEIEHUM HCCIEIOBAHUN B paMKax y4yeOHOro 3KCHEpUMEHTA,
NPAaKTUKyMa M Y4eOHO-HCCIEAOBATEIbCKOM M IPOEKTHOM AEATEIbHOCTU C MCIIOJIB30BAHUEM H3MEPUTEIbHBIX
YCTPOUCTB U 1a00paTOPHOT0 000PYI0BaHMS;

pemaTh pacy€THbIE 3a/1a4Ml C SIBHO 33/IaHHOM W HESIBHO 33JaHHON (PM3MUYECKON MOJENBI0: HA OCHOBAHUH aHAIHM3a
yCIIOBHUSI OOOCHOBBIBATh BBIOOP (PU3MYECKON MOJEIH, OTBEUaoIled TpeOOBaHUAM 3aJ1au, IPUMEHSITh (POPMYIIbI,



3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJIAThl (PU3UUYECKUX TEOPUM MPU HCIOIH30BAHUU MATEMaTHYECKUX METOJIOB
pelieHust 3ajay, MPOBOJAUTH PAcyYEThl HA OCHOBAHMM HUMEIOIIMXCS JIaHHBIX, AHAJIU3UPOBATH PE3YNbTaThl U
KOPPEKTUPOBATH METO/IbI PEIIEHUS C YUETOM MOJYUEHHBIX PE3YIbTATOB;

peraTh KauyeCTBEHHBIE 3a7auM, TPEOYIONIME NMPUMEHEHUs 3HAaHUW M3 Pa3HBbIX pa3lieNioB Kypca (PU3MKHU, a TakxKe
WHTErpaluy 3HaHUW W3 JIPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA: BBICTPAUBATh JIOTHYECKYIO IIETIOUKY
pacCyKJIeHU ¢ OTIOPOM Ha N3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH M (PU3NUECKHE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS [JI1 OOBSACHEHHS OCHOBHBIX MPHUHIIMIOB pPaOOThl H3MEPUTEIBHBIX
MpUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTUUECKUX MPOIIECCOB;

NPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKHUX U 3apyOECKHBIX YUEHBIX-(DU3UKOB B PAa3BUTHE HAyKH, B OOBSICHEHUE
MIPOLIECCOB OKPY>KAOUIET0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAIM3UPOBATH U OIICHUBATH TOCEACTBUS OBITOBOW M TIPOM3BOICTBEHHON JACATEIHHOCTH YEIIOBEKA, CBSI3aHHOM C
bU3UYECKUMHU TpolleccaMu, € TO3UIMN SKOJIOTHYECKOW O€30MacHOCTH, MPEACTaBICHUM O paldoOHAIbHOM
MPUPOAOIONIB30BAHNUH, a TAKKE PA3yMHOM MCIOJb30BAaHUU JTOCTUKEHUN HAYKU M TEXHOJOTHM IS TajdbHEUIIero
Pa3BUTHS YETTOBEYECKOTO OOIIECTBA;

NPUMEHATh pPa3jIUYHbIE CHOCOOBI pabdOThl ¢ HMHPOpMALMEN (QUIUYECKOr0 COAEpPKAHUSA C HCIOJIb30BAHUEM
COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJOTMWA, MTPU OSTOM UCIOIL30BaTh COBpEMEHHbIE HH(OPMALIMOHHbBIC
TEXHOJIOTUU [IJIsi TOUCKA, MepepadOTKH U MpeAbsBICHUS Y4eOHOW U HAYYHO-TIOMYJISIPHOW HH(POpMAIINH,
CTPYKTYPUPOBAaHUS W HHTEpIpeTanud HHPOpMaIUM, TMONYYEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATH MOJyYaeMyr0 MH(OPMAIIUIO U OLIEHUBATh €€ JJOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJM3a UCTOUYHHKA UHPOpMAITUH;

MPOSBIIATh OPraHU3AlMOHHBIE M TTO3HABATEIbHBIE YMEHHS CaMOCTOSTEIILHOI'O MPUOOPETEHUS HOBBIX 3HAHHUM B
MPOLIECCE BHITTOJIHEHUS MPOEKTHBIX U YU€OHO-UCCIE0BATENbCKUX padoT;

paboTaTh B IPYIIE ¢ UCIIOJIHEHUEM PA3IUYHBIX COIMATIBHBIX POJICH, TIIaHUPOBATh paOOTy IPYIIbI, PAlMOHAIHHO
pacrnpenensiTh 1eITeIbHOCTh B HECTAaHAAPTHBIX CUTYALHUsIX, aJICKBaTHO OLICHUBATh BKJIaJ KaXKIO0r0 U3 YYACTHUKOB
IPYNIBI B pEIIEHUE paccMaTpUBaeMO IPOOJIEMBI;

NPOSIBJIATH MOTHBAaIMIO K Oyaymed mnpodecCHOHANbHON MEeATeNTbHOCTH MO CHEMUATBHOCTSIM  (PU3HUKO-
TEXHUYECKOTO IPoQuIs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KonuuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
KonTpoabnbie | IlpakTuuyeckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTbI
pecypchbl
Pasznea 1. HAYYHBIW METO/ ITO3HAHWS ITPUPO/IbI
1.1 Hayunsiii MeTO MO3HAHUS TTPUPOIBI 6
Hroro mo pazneny 6
Pa3nen 2. MEXAHUKA
21 Kunematuka 10 1
2.2 JuHamuka 10
2.3 Crartuka TBEpIOro TeNa 5
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro no pazueny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
3.1 OcCHOBBI MOJIEKYJIIPHOKMHETUUECKON TEOPUH 15
3.2 Tepmonnaamuka. TenaoBbIe MaIlIMHbI 20
33 ArperaTHble COCTOSIHHS BellecTBa. Pa3oBbie 14 1
TIEPEXOIbI
Hroro no pazneny 49
Paznea 4. DJIEKTPOAUHAMUKA
4.1 DneKTpruecKoe mose 24 1




4.2 [TocTOSTHHBIN PTEKTPUICCKUNA TOK 24
4.3 Toku B pa3muIHBIX cpemax 6
Hroro no pazneny 54
Pazzen 5. PU3HUYECKHA IPAKTUKYM
5.1 du3nIeCcKuil MPakKTUKyM 16 16
Hroro mo pazneny 16
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

KosnyecTBOo 4acoB DJIeKTPOHHbIE

Ne uudgpoBbie
Tema ypoka Kontpoabubie | IlpakTuueckne
o0pa3oBaTe/bHbIE

n/n Bcero
pecypchl

padoTsI padoTsI

TexHuka 0€30MaCHOCTH B KaOMHETE (DU3UKU.
®du3uka ¥ No3HaAHUE MUPA.

[ToBTOpEHNE OCHOBHBIX MOHSITHUH,
M3YYEHHBIX B Kypce pusuku 9 kiacca.

Bxonnas nuarnoctudeckas pabora. 1 1

Crioco6b!1 u3MepeHHs (PU3NYECKUX BEJINYMH.
AOCOIOTHAS! 1 OTHOCUTEIIbHAS
MOTPEIIHOCTH U3MEpPEHUsT GPU3NYECKUX
BCJINYHH.

Mexannueckoe nBmxeHue. Cucrema
orcuetra. OTHOCUTEIBHOCTh MEXaHUYECKOTO
newkeHus. [Ipsimast u oOpaTHas 3amadmn
MEXaHUKH

Pannyc-BekTOp MaTepualbHONU TOUKH, €TO
MIPOEKIMHU Ha OcH KoopAuHaT. TpaekTopusi.
ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJMHAT

PaBHOMEpPHOE IPAMOIMHENHOE IBUKEHHUE.
I'paduueckoe onrcanue paBHOMEPHOTO
IPSIMOJIMHEMHOTO JBUKCHHUS




Ciio’)keHHe epeMeIeHUN U CKOPOCTEH.
Pewmenne 3agau

HepaBnomepHoe nuxenue. MrooBeHHas
CKOpOCTh. Yckopenue. IIpsamonuneitnoe
JBUKEHUE C IOCTOSIHHBIM YCKOPEHUEM

10

['paduyeckoe onucanue MpsIMOIMHEHHOTO
JIBUKEHMSI C MIOCTOSIHHBIM YCKOPEHUEM

11

CBoOogHOE nasieHue. Y CKOpeHue
CBOOOJIHOTO MaieHusl. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpapuKu

12

JIBrxeHue Tesa, OpOLIEeHHOTO MO YITIOM K
TOPU30HTY

13

JlabopaTtopHnast pabota Nel " Mzyduenue
JBIDKEHUS TeJa, OpOIIeHHOTO
TOPU30HTAJIBHO"

14

Kpusonuneitnoe nuxenue. JIBIkeHHe 1O
OKPYXKHOCTH. YTJIOBasi U JIUHEHHAs
ckopoctb. [lepuos u yacrora.
LenTpocTpeMuTenbHOE U MOITHOE YCKOPEHUE

15

Pemenue 3amau.

16

KoHTponbHas paboTa mo teme
"Kunematnka"

17

[Iepsbiit 3axk0oH HproToHa. MHEpunanbHbie
cucremsbl orcuéra. [Ipunimn
OTHOCHUTEIILHOCTH [ anmues.
HeunepuuanbHble CUCTEMBI OTCYETA

18

Cuna. PaBHoelicTByromas cuia. Bropoit




3axoH HrroToHa. Macca

Bzaumopeiicteue Ten. Tperuit 3akoH

19
HeroTona

20 [Ipunnun cynepnosunuu cui. Pemenue
3a/1a4 Ha IpUMEHEeHHe 3aKOHOB HproToHa

21 JlabopaTtopHnast pabota N2 " Mzyduenue
JBUKEHMSI T€JIA TI0 OKPY>KHOCTH"
3aKOH BCEMHUPHOTO TATOTEHUS.

22 OKBUBAJICHTHOCTh IPABUTALIMOHHON U
WHEPTHOU MacCChl

23 Cuna TSKeCTH M YCKOPEHUE CBOOOIHOTO
naJCHUS
JIBukeHne HeOeCHBIX Te U UX

24 HCKYCCTBEHHBIX CITyTHHUKOB. [lepBas
KOCMHUY€ecKasi CKopocTb. 3akoHbl Keruepa

25 Cuna ynpyroctu. 3akoH ['yka. Bec tena

26 JlabopaTtophnast pabota Ne3 " Usmepenne
JKECTKOCTH MPYKUHBI"
Cuna tpenus. [Ipupoaa u BUIbI CUI TPEHUSL.

27 JIBH>KEHUE B )KUJIKOCTH U T'a3e C Y4ETOM
CHJIBI COTIPOTUBIICHUS CPEIbI

08 JlabopaTtopHnast pabota Ne4 " smepenne
Kod(puImeHTa TpeHUs CKOIBKECHUS"

29 AbGcomoTHO TBepaoe Teino. [loctynaTensHoe
U BpAIllaTeJIbHOE JBM)KEHUE TBEPJOro Tesa

30 MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpaieHus. [1neqo cuisbl.

31 Jlaboparopnas pabota Ne 5 " Uzydenwue




paBHOBECHUSI TeJa MOl ICUCTBUEM
HECKOJIbKUX cui"

Hasnenue. [ mapocratnueckoe JaBJICHUE.

32 Cunia Apxumena.

33 VYpasuenue bepuymnu 11s uneaabHOU
KUJKOCTH

34 Pemenue 3anau

35 KonTtponbnas padota o teme "/[unamuxka.
Cratuka TBepaoro tena"

36 Nmnynbc MaTepuanbHOU TOUKU. 3aKOH
COXpaHEHUs UMITYJIbCa.

37 VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
Penrenne 3agau.
Pabota cuipl Ha MaJOM 1 Ha KOHEYHOM

38 nepemerneHuu. [ paduueckoe
npecTaBieHne paboThl CUIIBL. MOIIIHOCTH
CHUJIBI

39 Pemenue 3amay
Kunernueckas sueprus. Teopema 00

40 M3MEHEHUU KMHETHYECKON SHEepruu
MaTepUaTbHOU TOUKH

41 [ToTeHunanbHbIE U HETTOTEHIIUATBHBIE CUIIBI.
ITorenmanpHas 3HEPrUs.
CBs13b pabOTHI HEMOTEHITUAIBHBIX CHIT C
M3MEHEHUEM MEXaHUYECKON YHEPruu

42 CHUCTEMBI TCJI. 3aKOH COXPaHCHHS

MEXaHUYECKOW SHEPruu




JlabopaTtopHnast pabota Ne 6 " MzyueHue

43 3aKOHA COXPaHEHUsI MEXaHU4YEeCKOM YHepruu"

44 Pewenue 3anau.

45 KonTtponbHas paboTa o teme "3aKoHbI
COXpaHEHHUs B MEXaHHKeE"
Pa3BuTue npencraBiaeHuii 0 pupoae

46 ternoTsl. OcHOBHBIE no0xkeHus MKT.
Huddysus. BpoyHoBckoe ABUKEHHE
CtpoeHue ra3000pa3HbIX, KUAKUX U

47 TBEPJBIX TeJ. XapaKTep IABWKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (ATOMOB).

48 KomuuecTBo BemecTBa. [locTossHHas
ABoraapo

49 Temneparypa. TennoBoe paBHOBecHE.
[lIkana [enbcus
CBs13b a0COIOTHOM TEMIIEPATYPHI

50 TEPMOJUHAMHYECKON CUCTEMBI CO CpeaHel
KMHETHUYECKOM dHEPruei NoCTynaTeIbHOTO
TEIJIOBOTO JIBMKEHUS €€ YaCTHUII

51 Pemenue 3agau

59 OcHoBHoe ypaBHeHUe MKT
VYpaBnenue Menaeneesa-Knaneipona.

53 Pemenue 3amay.

o4 WneanwHbiii ras. ['a3oBbie 3aKOHBI

55 Pemenue 3agau




56

JlabopaTopHnast pabota No7
DKCepUMEHTaIbHAS TPOBEPKA Ta30BBIX
3aKOHOB"

57

I'paduueckoe npeacrapiaeHue
U30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa

58

Pemenne 3amau

59

O00011eHHUE U CUCTEMATU3ALMS 3HAHUN 10
Teme "OcHoBel MKT"

60

KoHnTtponbHas padota mo teme "OCHOBBI
MKT"

61

HacplmeHHble ¥ HEHACHIICHHBIE MTAPHI.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT
JaBIICHUS B )KUJIKOCTU

62

BrnaxxHocth Bo3ayxa. AOCOIOTHAS U
OTHOCHUTEIbHAS BIAXKHOCTH

63

IToBepxHOcTHOE HaTsKeHUe. KanwisipHbie
ABJEHUA. /{aBieHue 1Mo UCKPUBJIEHHON
MOBEPXHOCTBIO KUAKOCTU. PopMyna
Jlamutaca

64

Teépnoe teno. Kpucramnuueckue u
aMopdHbIe TeNa. AHU30TPOIUS CBOMCTB
KPUCTAJIOB .

65

Hedopmanuu TBEpIOTO Tena. PacTskenue u
cxkarue. Casur. Moayine FOura. [Ipenen
yrnpyrux nedopmaruii




BuyTpenusis sHeprus

66
Tennonepenava kak crocod M3MEHEHUS

67 BHyTpeHHel sHeprun T/l cucremsl 6e3
COBepILIEHUS pabOTHI

68 KonBekuus, TermionpoBoIHOCTb, U3Ty4YEHUE
OnemeHTapHas paboTa B TEPMOJUHAMHUKE.

69 Beruncnenue paboTsl o rpaduky mpoiecca
Ha pV-auarpamme
KonnuecTBo Teminotel. TemnoémMKocTs Tena.

20 YaenbHas U MOJSIpHAS TEIIIOEMKOCTH
BelIeCTBa. Y ielbHas TEII0Ta CTOPaHus
TOIINBA.

71 Pacuér xonuyecTBa TEMIOTHI ITPU
Teruionepeaaye .

79 KonnuecTBo TeminoTel U paboTa Kak MepbI
W3MEHEHUs BHyTpeHHel sHeprun T/l cucrem
[Napoo6pazoBaHue U KOHAEHCALIUS.

73 Hcnapenue u kuneHue. Y aenbHas TEIoTa
napooOpa3oBaHUs

74 [InaBnenue u KpucTamuM3anus. Y AeabHast
TeruioTa riasieHus. Cyonumanus

75 [TpeoGpa3oBanue sHeprun B (ha30BbIX
nepexoaax

76 VYpaBHeHME TEIIOBOTO OanaHca
Pemenue 3agau

77

78 Pemenue 3agau




Penrenue 3agau

79
80 Penrenue 3agau
O0001eHre U cHCTEMAaTH3aIHs 3HAHUH 110
81 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBble Iepexoanl"
82 KonrponbHas pabora o teme "ArperatHbie
cocTosiHMs BemlecTBa. Pa3oBbie Mepexopl"”
83 [MonsiTre 06 aquabaraom nporecce. [lepsbiit
3aKOH TePMOJUHAMUKHU
Brtopoii 3aKk0H TepMOJMHAMUKH J1J15
84 PaBHOBECHBIX M HEPABHOBECHBIX IPOIIECCOB.
HeoOpaTuMOCTh MPUPOTHBIX MPOIIECCOB.
85 Pemenne 3amaq
86 Pemenne 3amaq
[TpuHIMIIBI 1eWCTBUS TEIUIOBBIX MAIIIKH.
87
KIIA
DKOJOTHUECKHE ACTIEKTHI UCIIOJIb30BAHMS
88 TEIIOBEIX ABUTaTelei. TemmoBoe
3arpsi3HEHUE OKPYKAIOIIEH cpebl
DKOJIOTHUECKHE aCIEKThI HCIIOJIb30BaHU
89 TEIUIOBBIX ABUrareneil. TemmoBoe
3arpsA3HEHUE OKPYXKaIoIeh CpeIbl
90 Pemenue 3agau




Penrenue 3agau

91
O0600611eH1e 1 CUCTeMAaTU3alus 3HAaHUN 1O

92 teme "Tepmonnnamuka. TernoBbie
MaIlluHbI"

93 KontponbHas pabota no teme
"Tepmoauuamuka. TenaoBele MamIuHb"
OnexTpu3anus Tell U €€ MposBICHUS.

94 DnekTpuueckuii 3apsia. /[Ba Buna
NIeKTpUYecKux 3apsaaoB. [IpoBoaHukwy,
TURIIEKTPUKU U TIOJTYITPOBOAHUKHI
DneMeHTapHbIN 3JeKTPUUECKUN 3apsi.

95 3aKOH COXpaHEHMS JIEKTPUUECKOr0 3apsiia

96 BzaumoperictBue 3apsinoB. Toueunbie
3apsanel. 3akoH Kynona

97 Pemenue 3amau

98 DnekTpuueckoe none. Ero nelicteue Ha
AIIEKTPUYECKHUE 3apsi/Ibl
Hanpssx€HHOCTB 3JIEKTPUYECKOTO MOJIA.

99 [TpoOGHbIit 3apsia. JInHNKM HANPSHKEHHOCTH
aneKTprudecKkoro nois. OqHOpOIHOE
AIIEKTPUYECKOE T10JIe

100 [loTeHManbHOCTH AJIEKTPOCTATUYECKOTO
1oJis. Pa3HOCTB MOTEHIMAIOB U HAIIPSKEHUE
[TorenuunanbHas 3HEprus 3apsaa B

101 AJIEKTpOCTaTHYECKOM Mose. IloreHnnan

SJICKTPOCTATUYCCKOI'O IMOJIA




CBs13b HaHpﬂ)KéHHOCTI/I I1OJIA U PA3HOCTH

102 MOTEHITUAJIOB JIJIS1 DJIEKTPOCTATUIECKOTO
OJIst

103 [TpuHIMI Cyneprno3uIiuu MEKTPUIESCKIX
roJiei

104 Pemrenue 3amau

105 [one Toueunoro 3apsaa. [lone paBHOMEpHO
3apsHKEHHOM cdepbl
[Toste paBHOMEPHO 3apsKEHHOTO TI0 00BEMY

106 mapa. [loyie paBHOMEpPHO 3apsiKEHHON
0ECKOHEYHOI INIOCKOCTH

107 [TpoBOIHUKH B 3JIEKTPOCTATUICCKOM IIOJIC.
YcnoBue paBHOBeCHS 3apsiIOB

108 JIMPNEeKTPUKY 1 TTOJTYIIPOBOTHUKH B
3IEKTPOCTATHYECKOM TI0JIE
Konpnencarop. DnekTpoéMKoCTh

109 KOHJIeHCAaTopa. DIIEKTPOEMKOCTh TIIOCKOTO
KOHJIEHCaTOpa

110 [TapamnensHOE COCTMHEHHE KOHICHCATOPOB

111 IlocnenoBaTenbHOE COSIMHECHUE
KOHJICHCATOPOB

112 OHeprusl 3apsyKEHHOT0 KOHAEHCATOpa

113 Pemenue 3agau

114 JIBr>KeHUE 3apsiKEHHOW YaCTHILIbI B

OIHOPOJHOM JJICKTPHUICCKOM I10JIC

115

Pentenue 3agau




O000111eHrEe U cUCTEMATU3ALMS 3HAHUI 110

116 " "
TeMe "DNEKTPUUYECKOE Mo

117 KonTponbHast paborta 1o Teme
"OnexTpuueckoe noie"
Cwita Toka. IlocTossHHBIN TOK. Y Ca0BUSA

118 CYILIECTBOBAHUS ITOCTOSTHHOTO
AIEKTPUIECKOTO TOKA

119 WcTtounuku Toka. Hanpskenne u 5/1C

120 3akon Oma 15l ydacTKa LernH.
DJIEKTPUUYECKOE CONPOTUBIICHUE
3aBUCHMOCTbH CONPOTUBIICHHUSI OAHOPOIHOTO

121 MPOBOJIHUKA OT €0 JJIMHBI U IJI0LAN
MOTIEPEYHOTO CEUCHUS

122 Y aenpbHOE CONPOTUBIICHHUE BEIIIECTBRA.
Pemenne 3amag

123 [TocnenoBarensHOE, TApaIIETBLHOE,
CMEIIAHHOE COeIMHEHHE MTPOBOAHUKOB
JlabopaTopHnast pabota Ne 8

124 «ITocnenoBaTenbHOE U MAPAILIEITBHOE
COEIMHEHUE MPOBOTHUKOBY

125 Pemenue 3agau

126 PaGoTa snekTpuueckoro Toka. 3akoH
Hxoyna —Jlenna

127 Pemienne 3amau

128 MoIHOCTb ANMEKTPUYECKOro Toka. TernoBas

MOIIMHOCTbB, BbIACIACMAas Ha pE3UCTOPEC

129

Pemenne 3amau




OJIC v BHYTpEHHEE CONPOTUBIICHUE

130
HCTOYHHUKA TOKA

131 3akon Oma 1t TOJTHOM (3aMKHYTOM )
AIIEKTPUYECKON Lienn

132 Pemenue 3amau

133 Pewmenne 3anau
JlaboparopHnas pabota Ne9. «M3mepenune

134 3/1C ¥ BHYTPEHHETO COIIPOTUBIICHHS
HCTOYHHUKA TOKAY.

135 Pemenne 3amad o reme "[locTostHHBIN
AIEKTPUIECKUN TOK"

136 Pemenue 3agau o reme "[locTostHHBIN
AIIEKTPUYECKUI TOK"

137 Penrenue 3aga4d mo treMe "I1oCTOSHHBIN
ANEKTPUIECKUN TOK"

138 O06o001eHre 1 cucTeMaTu3anus 3HaHUK 10
TteMme "[1oCTOSHHBIN MeKTpUYECKUi TOK"

139 KonTtponbHas pabota o teme "TlocTosTHHBII
AJIEKTPUICCKUMA TOK"
DnexTpuyueckas IpOBOAUMOCTD PAa3IUYHBIX

140 BELIECTB. DJIEKTPUUECKHUI TOK B METaJIIax.
CBepxnpoBOIUMOCTb

141 DIIEKTPUUECKHUI TOK B TIOJYIPOBOTHUKAX

142 [HonynpoBoiHUKOBBIE TPUOOPHI

143 DneKTpuYecKuil TOK B BakyyMe. BakyymHble

IPUOOPHI




DJIEKTPUYECKUI TOK B paCTBOpax U

144 pacriaBax AJIeKTPOJIUTOB. 3akoHbl Dapanest 1
JUTSL DJIEKTPOJIN3a
145 DnexkTpuueckui Tok B rasax. Ilnmazma 1
146 Pemenue 3amau 1
147 [ToBTOpenue. MexaHuka. 1
148 [ToBTOpEeHME. 3aKOHBI COXpaHEHUS 1
149 [ToBTopenue. OcuoBbl MKT. 1
TepMoauHamuka.
150 [ToBTOpEeHUE. DIIEKTPOCTATHKA. 1
151 [loBTOpEeHME. 3aKOHBI IOCTOSIHHOI'O TOKA. 1
152 Pemenue 3amau 1
153 Pemenne 3amau 1
154 Pemenue 3agau 1
155 Hrorosas koHTpoJbHAsA paboTa 1
®usznyecKkuil mpakTUKyM 1o teme "M3yduenue
156 HEPaBHOMEPHOTO JABUKECHUS C IEJIbIO 1
oIpeziesIeHus MTHOBEHHOM ckopocT"
Du3HUeCKUi IPAKTUKYM 110 TEME
"N3mepeHune ycKopeHus npu
157 MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM 1
JIBHKEHUH IO HAKJIIOHHOW IMIOCKOCTH'" MIIH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHHU IPU PABHOYCKOPEHHOM JIBHKEHUU"
®u3nUeCKUil IPAKTUKYM IO TEME
158 "N3mepeHue yCKOpeHus CBOOOHOTO 1

nageHus" win "M3yyeHue nBUKCHUS Tena,
OpOIIEHHOT0 TOPU30HTAIBHO"




159

®u3nuecKkuil NpakTUKyM 1o teme "M3yuenne
JBUKEHUSI TeJIa TI0 OKPY>KHOCTH C
MOCTOSTHHOM 110 MOAYJIIO CKOPOCTBIO" MM
"HccnenoBaHue 3aBUCUMOCTU IIEPUOAA
oOpaleHnss KOHMYECKOro MasiTHUKA OT €ro
napameTpos"”

160

Du3nYECKU MPAKTUKYM 10 TEME
"3MepeHue paBHOJACUCTBYIOIIEH CUJIBI TPU
JBUKEHUH OpyCcKa IO HaKJIOHHOM
mwiockocty" win "IIpoBepka runoressl o
HE3aBUCHUMOCTH BPEMEHH JIBKEHUs OpycKa
M0 HAaKJIOHHOM TJIOCKOCTH Ha 3aJJaHHOe
paccTosiHUE OT €ro Macchl"

161

Pu3NUECKU IPAKTUKYM 110 TEME
"U3mepenue kodpuimenTa TpeHus mno
BEJIMYMHE YIIIOBOr0 KO3 puuueHTa
3aBucuMoctu Frp(N)" wm "HcciaenoBanue
JBYDKEHUS OpycKa 110 HaKJIOHHOM IJIOCKOCTH
C IepeMEeHHBIM K03 puiineHToM TpeHus "
iy "M3yueHue ABMKEHUs I'py3a Ha Bally C
TpeHHeM"

162

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepeHue yaenbHOl TernaoéMKocTr" Uit




"UccnenoBanue mnpoiecca OCTbIBaHUSA
Bentectsa" win "UccienoBanue
aanabatHoro nporecca” win "M3ydenne
B3aUMOCBS3U YHEPTUU MEKMOJIEKYISPHOTO
B3aMMOJICHCTBUS M TEMIIEPATYPhI KUTICHHS
JKuakocTei"

163

®uznyeckuil npakTukyM o teme "M3yuenue
3aKOHOMEPHOCTEN MCTIapEHUs )KUIKOCTE"
wu "M3mepenue yenbHON TEIIOTh
raByieHus Japaa’ win "M3ydeHue cBOMCTB
HaCBILEHHBIX NTapoB" win "M3mepenue
a0COIOTHOM BJIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl IapoB B nomeleHun". amepenue
K02 PHIIMEHTA MOBEPXHOCTHOTO HATSHKEHUS

164

®usznyecKuil mpakTUKyM 1o teme "M3ydyenue
M30TEePMUYECKOT0 Mpoliecca
(peKOMEHI0BaHO MCTIOIb30BaHNE U(POBOIA
nabopatopun)" wnu "M3yueHne n30XopHOTro
nporecca” win "M3yuenue n306apHOro
nponecca" wim "[IpoBepka ypaBHeHUs
coctosiHus"

165

Du3NUECKU IPAKTUKYM I10 TEME
"UccnegoBanue cMENIaHHOTO COEIMHEHUS
pesuctopoB” win "M3mepenne yieapHoro
COIPOTHUBJICHHS TPOBOIHUKOB" WJTH
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUIs JIAMITbl HAaKaJIMBaHUs "

166

DuU3HUECKU MPAKTUKYM I10 TEME
"Habnronenue anextpoausa’ win




"NU3Mepenue 3apsiia OJHOBAIEHTHOTO HOHA"
nnu "UccienoBaHue 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIIEpHOM XapaKTepUCTUKH auoga"

Du3NYECKU MPAKTUKYM 10 TEME
"HabmroieHue mpeBpaiieHus SHEPruu
3apsHKEHHOTO KOH/IEHCATOpa B SHEPTHIO
u3nydeHus ceeroguona” mwiu "M3yuenune

167 MIPOTEKAHUs TOKA B LIETIH, COACPIKaIeh 1 1
KoHzeHcaTop" uinu "Pacnpenenenue
PA3HOCTH NMOTEHIMAIOB (HANPSLKEHUS) TIPU
HOCJIEI0BATEIbHOM COCIMHEHUN
KOH/IEHCATOpOB"

168 HToroBeIii ypoK — OTYET.

169 W3 ncropum Gu3MKH U KU3HU €€ TBOPLIOB.

170 W3 ucropun GU3UKU U KU3HU €€ TBOPLIOB. 1
NToroseii1 ypox.

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 10 21




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

I'.4l. Msaxumes, b.b. byxosues, H.H. Corckuit

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

KonTponbsHbie 1 camocTosiTenbHbie padoThl no ¢pusuke 10 kmacc , ['pomiesa O.U.

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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