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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTesibHOM TporpaMmsbl, peactaBieHHbIX B PI'OC COO, a Takxke
c yuéroMm (¢enepasbHON pabodeid mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenensier o0s3aTeIbHOE MPEIMETHOE COACPIKAHNE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIFHOCTh U3YUCHHUS TEM M Pa3JeioB
y4e0HOro TpeaMeTa ¢ Y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[TporpamMma mo ¢u3uke Aa€T MpEeACTaBICHUE O LESAX, COAEpKaHUM, OOIIei
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJa4l MPOPECCUOHATBHON OPUEHTAIlMH, HAPABICHO Ha CO3JaHUe YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH KaxabIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIIMATIBHOCTSM.

B nporpamme no pusmke onpenensitoTcs iIaHupyeMble pe3ysIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JOTUYECKONM OCHOBOWM JJisi pa3pabOTKM TpeOOBaHUM K JIMYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYalolUXCs, OCBOMBIIMX
nmporpamMmy 1o (pu3uKe Ha YPOBHE CPEIHETO O0IIeTro 00pa3oBaHus Ha YIiTyOJIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TIOXO/.

[TporpamMma o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE PE3YNIbTAaThl OCBOCHUS Kypca PU3NKH Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YIbTAaThI IO FOJaM O0yUYCHUS;

cozieprkanue yueoHoro npeamera «Dusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENSIMHU (DU3HUKH JIJIS1 COCTABJICHHS CBOMX PaO0YHX IPOTpamMM.

[TporpamMma no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPEIOCTaBIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
MOJXOJOB K NpENnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus1 00s3aTENbHOM YaCTH CoJiepKaHus Kypca.

®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAaX MPHUPOAbI, BBICTyIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpyxkatoieM mupe. LLkonpHBINH Kype (U3UKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (U3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3HO00pa3HbIX TEXHOJOTHUI B C()epe IHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyuaronierocsi, B GopMHUpOBaHHE YMEHUN MPUMEHSITh HAYYHBIM METO] TO3HAHUS
IIPU BBIIOJTHEHUH UMHU YYEOHBIX HCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEro 00pa3oBaHus MOJIOKEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMUpOBaHUE MPEICTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaT€pHM, BELIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnoara€T MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
($U3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOMIMX NPEJICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s usnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOIB30BAHUM CAMOCTOATEIIBHOTO KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. lmst yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHMUECKHE OIBITHI MPH HU3YYEHUU HOBOTO
MaTtepuana, JabopaTopHble paboThl U padOThI MpakTUKyMma. [Ipu 3TOM BO3MOXKHBI



nBa crioco0a peanu3anuu GU3NYECKOro npakTukyma. B mepBom ciyuae mpakTukym
npoBoauTcs oo B kKoHIe 10 kimacca, mubo mocie nepBoro ¥ BTOPOro NoJyroaui B
Ka)XJOM U3 3THX KJIaccoB. BTopoii cmoco0 — 3To uHTErpanus padoT MpakTUKyma B
CUCTEMY Ja0OpaTOpHbIX pPA0OT, KOTOPbIE IMPOBOJATCS B IPOLECCE H3YUECHMS
paznena (tembl). Ilpm sToM mox paboTamMu  MpakTUKymMa HOHMMAETCA
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA TIO PYKOBOJCTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
YYaCTHHKaMU 00pa30BaTEIbHOrO MPOIIEcca UCXO/I1 U3 OCOOEHHOCTENW MOYPOYHOIO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHue yaesieTcs PEIICHNI0 PACUETHRIX M KAYeCTBEHHBIX 3a/1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NUYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUeHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasjliena Kypca, Tak U HHTErpupys
PUMEHEHNE 3HaHUI U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PUINYECKHUX
SIBJICHUW M TIPOIIECCOB B OKpY’Karollel JKM3HH, TpeOyromue BeIOopa (hHU3nIeCKOn
MOJIEH JIUIsl CUTYallMK MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeTa. B kabunHere (M3MKK JOIDKHO OBITH HEOOXOJMMOE JIabopaTOpHOE
000py10BaHUE IS BHIMOIHEHUS YKa3aHHBIX B IpOrpaMMe 1o (pu3nKe y4eHU4eCKux
OTBITOB, JAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMmoHCTpanoHHoe o0OopynoBaHue (opmupyercs B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopaTopHoe 00OpymOBaHME JII YYCHHYECKHX TIPAKTHYECKUX pPadboT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
71a00paTOpHOTO O0OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU IENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
U3YYEHUIO TIPUPOJBI, Pa3BUTHE HX HUHTEIJIEKTyaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MaTEpUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax Oynyuen
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHre 3TUX Lened oOecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B
npoluecce U3ydeHus Kypca GU3MKH Ha YpOBHE CPEIHEro 0011ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAsT  MEXaHUKY,  MOJEKYISIpHYH  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
bu3nyecKux SIBICHUH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (HU3HMUECKON
MOJENIA, aJEKBaTHOW YCJIOBHMSM 3a/Jadyd, B TOM 4YHUCJIE 3aJa4 WHXEHEPHOIO
XapaKkTepa;

NOHMMaHue (U3MYECKMX OCHOB M TPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPELy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKux SKCIEpUMEHTOB, aHajdu3a MW HUHTepIpeTauud HuH(pOpMaLuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHHE€ YCJIOBUM JJIs Pa3BUTHSI YMEHMH HPOEKTHO-HCCIEAO0BATEIbCKOM,
TBOPYECKOU IEATEIIBHOCTH;

pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOM.



B cootrBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
00pa30BaHMsI 10 CIEIUATBLHOCTAM (PU3HKO-TEXHIUYECKOTO TPOQHIISL.

Ha uzyuenue pusuku (yriayOaéHHBIM ypOBEHB) Ha YPOBHE CPEIHETO 0OIIero
oOpazoBanus otBoauTcs B 10 kimacce — 136 yacoB (4 gaca B HEIEIIO).

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MepeueHb JabopaTOpHBIX U
NPAKTHYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYUTENh JelIaeT BBIOOP
NPOBEJICHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIEIOBaHUS (PUBUUYECKUX SIBIICHUM.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEpUTEbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuit  (u3mdyeckux  BenuuuH  (aOcConoTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaTbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPHUS.

Ponb u mecto ¢usuku B GOpMHPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

3HaKOMCTBO ¢ 1H(ppoBoi naboparopueit mo dusuke. [Ipumepsl nsmepeHus
(bU3MYECKUX BEJIMYUH TIPU MOMOIIIM KOMIIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4l MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOM TOYKH, €r0 MPOEKIIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemernienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEpUaIbHON TOUKU OT BPEMEHHU M UX
rpaduky.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOAHOTO majacHUsA. J[BrmKeHUe Tena,
OpOLIEHHOI0 TMOJ YIVIOM K TOPH30HTY. 3aBHCUMOCTh KOOpPJIHMHAT, CKOPOCTU U
YCKOPEHHS] MaTepUAJIbHON TOYKHU OT BPEMEHU U UX I'paduKu.

KpuBonuHeitHoe  aBrkeHue. JIBUKEHME  MaTepuajbHOM TOYKH 1O
OKPYXXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m vactora obOparieHus.



[lenTpocTpeMuUTENIbHOE (HOPMAJIBHOE), KAacaTelIbHOE (TaHT€HIMAIbHOE) U TOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuyeckue yCTpOMCTBA W TEXHOJIOTMYECKHE IPOLECCHL: CIUIOMETD,
JIB>)KCHUE CHAPSAJIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE MIEPEIAYN, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopens cucTteMbl OTCUETA, WILTIOCTPALMS KMHEMATHUYECKUX XaPAKTEPUCTHUK
JBH>KCHUSL.

CriocoObl uccie1I0BaHus TBUKEHUN.

WnmrocTpanys npeneabHoro nepexoia 1 UsMepeHue MrHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[lameHne Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGOmronenue ABMKEHUs Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

HamnpaBnenue CKOpOCTH IPU IBUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUME ITyTEN, TPAEKTOPUH, CKOPOCTEN IBHKEHUS OJHOTO U TOTO JKE TeJa
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3ydeHre HEpaBHOMEPHOTO JABWKEHHUS C LEIBIO ONPEAEICHNUs MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MPU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanve 3aBUCHUMOCTH IIYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBUKEHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHHs  (PEKOMEHIO0BaHO
UCITIOJIb30BaHUE ITU(POBOIL TabopaToOpun).

N3ydenue nBuxeHus Teia, OpoieHHOro Topu3oHTanbHO. [IpoBepka runoressl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIYy NaJIbHOCTBIO IOJIETA U
HA4aJIbHOU CKOPOCTHIO TEJA.

N3ydeHne IBHKEHHMS Tella N0 OKPY>KHOCTH C TOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Meproia oOpallieHuss KOHMYeCKOro MasiTHUKA OT
€ro MapaMeTpOB.

Tema 2. lunamuxa.

IlepBbiii 3akoH Hprotona. MuHepuumanpHbie cuctemsl orcyé€ra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cuil.



Bropoi 3axkoH HeroTOoHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOWU MAaCCHI.

Cuna TsxecTd. 3aBUCUMOCTD YCKOPEHHSI CBOOOIHOTO MaJICHUsI OT BBICOTHI HaJl
MOBEPXHOCTHIO MJIAHETHI M OT Teorpaduiyeckoi MHUPOTHI. J[BrKeHue HEOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec tema, aBmxkymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIBKEHUS U CUla TPEHMSI TOKOSI.
Koaddumment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuia Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: IMOIUIMITHUKH,
JBU)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPLUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX HWIMHAPOB WIHM IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATIBHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHUCTBYIOIIEH PUIIOKEHHBIX K TEITy CHJI C IPOU3BENECHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U NMAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHMS Opycka I0
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €r0 MAcCCHlI.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B INPYKHHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU 4Yepes3
NETKui OJIOK.



N3mepenne koddduimenta TpeHHs MO BETWYHHE YIIIOBOTO KoddduimenTa
3aBucuMOCTH Frp(N).

HccnenoBanue nBXEHUS OpycKa MO HAKIOHHOM MIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3yueHne NBUKEHUS IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpauieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCHI: KPOHILITEWH,
CTPOUTENBHBIA KPaH, PEIIETYAThIE KOHCTPYKLIUU.

Jlemoncmpayuu.

Y ciioBust paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHHe KpOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 mexanuke.

Nmnynbsc MaTeprualibHOM TOYKH, CUCTEMbI MAaTEpPUAIbHBIX TOUYEK. L[eHTp macc
CUCTEMBI MaTepUaIbHbIX TOUEK. Teopema 0 IBUKEHNUHU LIEHTpa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIBCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUYkW. [IpeacraBiieHMe O COXpaHECHHU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU YHEPTUU MATEPUATIBHOU TOUYKMU.

[loTeHUMabHBIE W HENOTEHUMAJbHbIE CUJbl. lloTeHuManpHas >HEprus.
[TorenuuanbHast SHEpTUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPIus TeJjla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loreHnuanpHas sueprus rena
B TPAaBUTALMOHHOM MOJI€ OJHOPOAHOro mapa (BHYTpU W BHe Iuapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.



CBs13b pabOTHI HEOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymm s MACaNbHON >KUAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN SHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOJOMET, KOTIED, MPYKUHHBIA TUCTOJIET, THPOCKOI, PUTYPHOE KaTaHWE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CHUJIBL.

W3mMeHeHne 2HEpTrUun Telia MpY COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKONW WM MOTEHLUHAIbHOW SHEpPruil mpH
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHEe SHEPTUH NTPU CBOOOTHOM MaICHHH.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue ummybca Tejia N0 TOPMO3HOMY ITYTH.

W3mepenune Cuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE M MOIITHOCTHU CHIIBI
TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne COXpaHEeHUsI UMITYJIbCAa TIPU YIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUH MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

OmnpeneneHue padOThl CWJIBI TPEHUSI NPU ABWXKEHUM Tejla N0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznen 3. MosekyasipHas pu3uka U TEpMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJOXEHUSI MOJIEKYsipHO-KuHeTnyeckorn Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrkeHue. Xapakrep JIBUKCHUS
Y B3aUMOJCHUCTBUS YACTHUI[ BELIECTBA. MOJEIN CTPOECHUS Ta30B, JKUIAKOCTEN HU
TBEPJBIX TE] U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonudecTBo BemectBa. [locTtostHHas ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ u3aMmepenus. I[llkama
temneparyp Llenbcus.

Mogenp nieanbHOTrO ra3a B MOJEKYJIAPHO-KUHETUYECKON TEOPUU: YACTHIIBI
rasa JBMXKYTCSl XaOTUYECKU U HE B3aUMOJIEUCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHas
temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B



UJCabHOM Tra3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduyeckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n30oapa.

CBsi3p  MEXIOy [JaBJIE€HHEM U  CPEIHEHM KUHETUYECKOM  3Heprueu
MOCTYIMATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UICAIbHOTO ra3a).

CBs13b a0COIFOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOU dHEPTUeH MOCTYyNaTEIbHOIO TEIIOBOIO IBMKEHUS €€ YaCTHIL.

TexHuyecknue YyCTpONCTBA W TEXHOJIOTHYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4yeHue HaHOMaTePUaJIOB.

Jemoncmpayuu.

Mopenu nBuKEHNs YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Huddysus sxkuaKocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYL.

Mopenu KpucTaIm4ecKuX pemeETOK.

Habmronenue u nccienoBaHue U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

M3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
1udpoBoit Taboparopun).

N3yuenune n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW IS
TEPMOJAMHAMUYECKON CUCTEeMbl. BHellHre U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOAMHAMHYECKON CUCTEMBI KAK CPEAHUE 3HAYCHUS BEJIMYUH, OMMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamukd. (CaMONpPOW3BOJIBHAS — peaKCalys
TEPMOAMHAMUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeanpHOro ra3a B TEPMOJMHAMUKE — CHCTEMAa YpPAaBHEHMIL:
ypaBHeHHe MenaeneeBa—KianeiipoHa u BbIpa)KeHUE UIsl BHYTPEHHEH SHEPTUH.
VYcnoBrsi MPUMEHUMOCTH 3TOM MOJEININ: HHA3KAsl KOHIEHTpAUUs 4acTHULl, BBICOKHE
TEMIIEPATypbl. BelpaxkeHue Uil BHYTPEHHEW dHEPTUHA OJHOATOMHOTO MIEaJIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTU4YECKUE MPOLECCHI.



OnemeHnrtapHas paboTta B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  crnoco0 — M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotTel.  KouBekuus,
TEIUIONPOBOJHOCTD, U3TTyUYCHHUE.

KomnuectBo Ttemnorel. Tenno€MKOCTh Tena. YaelnbHas W MOJISIpHas
TEINTIOEMKOCTH BelleCcTBAa. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
ToruBa. Pacuér kommuecTtBa TemiIOTHl mnpu Temionepenaye. Ilonarue o0
ananabaTHOM Tpolecce.

[IepBblii 3aKOH TepMOANHAMUKHU. BHyTpeHHss1 sHeprus. KoinuecTBo TEIoTh
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKH VISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PABHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CHUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIiepaTypa.

BTopoi 3aKk0OH TEPMOIMHAMUKH 7151 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00Jiee X0JIOJHOTO Tea K 0oJjiee HarpeToMy 0e3 KOMIIEHCAIlUU
(Knaysuyc). HeobpaTuMoCTh IPUPOAHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

Maxkcumansnoe 3nauenue KII/I. Hukn Kapho.

DKOJIOTMYECKUE ACMIEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTENeh. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbI.

TexHU4ecKue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: XOJIOAWIBHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
MCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHUYECKOT0 TOTUIMBA JIJIS
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHun.

Bo3aymHoe orauso.

CpaBHeHME yAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.

Crioco0bl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanne aaunabaTHOTO Iporiecca.

KomrnbroTepHble MOAEIH TEIUIOBBIX JIBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.

N3mepenne yaenbHON TEIIIOEMKOCTH.

HccnenoBaHue npouecca OCThIBAaHUS BEILIECTBA.

HccnenoBanue aquadbaTHOTO Mpoiiecca.



W3yyeHue B3aMMOCBSI3U DHEPTrUM MEXMOJIEKYISIPHOIO B3aUMOJACUCTBUS U
TEMIIEPATYPhbl KUTICHUS AKUTKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kuneHue. Y aeibHas TeroTa
napooOpa3oBaHusl.

HacepllieHHble W HEHaChIIEHHbIE TMapbl. KayecTBeHHas 3aBUCUMOCTD
IJIOTHOCTH Y IABJIEHUS HACBIILIEHHOTO I1apa OT TEMIIEPATYPbI, UX HE3aBUCUMOCTb OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEeMIIEpATypbl KUIIEHUS! OT JAaBJICHUS B
KUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctaiumszauusa. Y JIEJIbHAas TEIJIOTA IUIABJICHUS.
CyOnumarius.

Hedopmaru TBEpAOTO Tena. Pactskenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimmpeHue XKUIKOCTEH U TBEPABIX TeJ, 00ObEMHOE M JIUHEHHOE
pacmrpeHre. AHrapMOHH3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KAK IPUYKHA
TEIJIOBOTO PACHIUPEHHUs Tell (Ha KaYECTBEHHOM yYpPOBHE).

[IpeoOpazoBanue sHEepTrun B Pa30BbIX MEPEXOaX.

YpaBHeHuUE TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTspKeHHE. Ko3(ppuUUEeHT MOBEpXHOCTHOTO HATSHKEHHS.
Kanusspusie saBieHus. J[aBneHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHU4ecKue yCTpOMCTBA U TEXHOJIOTMUECKHE IPOLECCHL:  KHUIKUE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMBITH ¢ MBUTBHBIMU TUIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUsI.

Mopenn HEHBFOTOHOBCKOW KUJKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmarnuii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepenue yaenpHOM TENIOTHI IUIABJICHHUS JbA.

W3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimenta noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOnra.

HccnenoBanre 3aBUCMMOCTH Jedopmanuu  pe3MHOBOro odOpasma OT
MIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noine.

OnekTpu3anus Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOIHMKM, JUAIEKTPUKA U MOJYNPOBOIHUKU.
DneMeHTapHbIN JIEKTPUYECKHM 3aps. 3aKOH COXPaHEHHUs JIEKTPUUYECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyroHa.

Dnektpudeckoe noJie. Ero nelcTBre Ha 3IEKTPUUYECKUE 3apsibl.

HanpsoxéaHocts  anektpuueckoro  moisd.  [IpoOGueiii  3apan.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs1. OHOPOAHOE AIEKTPUUECKOE TTOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NOTEHLHAIOB U
HanpspbkeHue. [loteHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN AMEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apsbkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOTro Mo 00béMy Mmiapa. Ilome paBHOMEpPHO 3apsKEHHOM
OeCKOHEUHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIupNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruueckas
MIPOHUIIAEMOCTh BEUIECTBA.

KongencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.

[TapannenbHOE coenMHEHUE KOHIEHCATOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCAaTOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBrKeHUE 3apsSyKEHHON YaCTULIBI B OJTHOPOIHOM 3JIEKTPUYECKOM II0JIE.



TexHUYeCKHEe YCTPOMCTBA M TEXHOJOIMYECKHE MPOLECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE BJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICUCTBUS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3aPSKEHHBIX IJIACTHH.

Monensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DnexkTpocTaTHdecKas 3aluTa.

Y CTpOUCTBO U JIEUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHeprus 3JIEKTPUYECKOrO OIS 3apsSHKEHHOTO KOHJIEHCATOpa.

3apsnKa 1 pa3psKka KOHJIEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

OneHka cuil B3aMMOJICHCTBHS 3apsHKEHHBIX TEll.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
U3IIy4YEHHs CBETOINOAA.

W3yyeHue npoTeKkaHus TOKa B IIETH, COAepKallell KOHAeHcaTop.

Pacnpenenenne pa3HOCTH ITOTEHIUAJIOB (HampsHKEHMS ) pu
IIOCJIEIOBATEIBHOM COEUHEHUN KOHIEHCATOPOB.

MesknpeaMeTHbIE CBS3H.

Nzyuenue kypca ¢puzuku yriay0iaéHHoro ypoBHs B 10 kiacce ocyuiecTBisercs
C Yy4€TOM COJEpKAaTEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUHU.

Mesicnpeomemnple nOHAMUA, C6A3AHHbBIE C USYUEHUEM MEMO008 HAYYHOZ20
no3nanuA: SBICHUE, HAY4YHBIH (akT, rumoresa, (pusmueckas BETUUYMHA, 3aKOH,
Teopus, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEpPEHUE,
NOTPEUIHOCTH U3MEPEHU, U3MEPUTEIbHBIE MPUOOPHI, U(PPOBas 1a00paTOPHSL.

Mamemamuxka: penieHUEe CUCTEMbl YypaBHEHUW. JluHelHas QyHKIMS,
napabosa, rurep6osna, ux rpaduku U CBOMCTBA. TpUroHOMeTpudYecKrue (PyHKITUH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl 1 MX MPOEKIIMU HA OCU KOOPJAUHAT, CJI0KEHHE BEKTOPOB.

Bbuonocua: mexanndeckoe NBWKEHHE B KUBOM npupoae, nuddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OPIaHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUau3aluusg OHOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOM» U
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE M KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIEKTPUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.



Xumua: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJIYyYEHUE HAHOMATEpHUAJIOB, TEIUIOBBIE CBOMCTBA
TBEPIBIX TEJ, )KUJKOCTEH U Ta30B, KUJKUE KPUCTAILIBI, JIEKTPUUYECKUE CBOICTBA
METaJUIOB,  JJIGKTPOJMTHYECKAash JUCCOLMAllMs, TallbBaHUKA, DJIEKTPOHHAs
MUKPOCKOITHSI.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHre ABMKCHUN C HCIONb30BAHHEM MEXaHH3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHHUKE, CTATHYECKUE KOHCTPYKIUU
(KpOHILTEHH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHMUS
MEXaHUKU B TEXHUKE (TUPOCKOI, BOJOMET W JPYTHE), JABUTATE]Ib BHYTPEHHETO
cropanusi, maponasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUH
MOJYYEHUS] COBPEMEHHBIX MaTEpHaJioOB, B TOM WYHCJI€ HaHOMAaTepHaioB, U
HAHOTEXHOJIOTUH, JIEKTPOCTATHUECKAs 3aIMTA, 3a3EMJICHHUE IIEKTPOIPUOOPOB,

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaThl OCBOCHHS YydeOHOro mpeamera «Duzukay
JOJDKHBI OTPaXkaTh TOTOBHOCTH M CITOCOOHOCTH OOYJArOIITNXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3WIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OTIBITA M OTIBITA JEATEILHOCTH B IPOIIECCE PeaIM3alliid OCHOBHBIX HaIpPaBJICHUH
BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHCJIC B YaCTH:

rpa/JaaHCKOT0 BOCIUTAHUSA:

e c(hopMUPOBaAaHHOCTH TPAKTAHCKOM MO3UIIUN 00YUAIOIIETOCS KaK aKTHBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBRA;

e TPUHATHC TPATUIIMOHHBIX OOIIECYCIIOBEUESCKHX T'yMaHUCTHYCCKUX U
JEMOKPaTUIECKUX IICHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIHLHOCTh B HUHTEPECAX TPAKITAHCKOTO
oOmecTBa, yd4YacTBOBaTh B CaMOYIPaBICHUU B  00pa3oBaTEIbHOU
OpraHU3allNy;

e yMEHHE B3aWMOJICHCTBOBATH C  COIMUAJBHBIMH  HWHCTUTYTaMH B
COOTBETCTBHH C UX (QYHKIIUSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TyMaHUTApPHOW U BOJIOHTEPCKOM NESITEILHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:

e Cc(OpMUPOBAHHOCTb  POCCUUCKOMU rpaXKIaHCKON UJCHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHWE K TOCYJApPCTBEHHBIM CHMBOJIAM, TOCTIIKCHHSIM
POCCUNCKUX YUEHBIX B 001aCTU (PU3HUKH U TEXHHUKE.



AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e c(hOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO MTOBEICHUS;

e CHOCOOHOCTBH OIICHMBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOECHUE YCTOWYMBOIO OYIyILETO.

3CTETHYECKOr0 BOCIIUTAHMA:

e DOCTETUYECKOE OTHOIICHHWE K MHPY, BKIKOYAs OCTETUKY HAYyYHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHMS:

e HHTEpEC K pa3auyHbIM cpepaM MpoPecCHOHAIBHON AEATENBHOCTH, B TOM
YHUCJIEe CBA3aHHBIM C (PU3UKON U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oynyuiel npodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE
TIJIAHBI;

e TOTOBHOCTb M CITOCOOHOCTH K 00pa30BaHUIO M CAMOOOPA30BaHUIO B 00JIaCTH
(U3UKY HA TPOTSKEHNUU BCEH KU3HM.

IKOJIOTHYECKOT0 BOCIIUTAHMSA:

e c(hOPMUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYphl, OCO3HAHHE TJI00aIbHOIO
XapakTepa 3KOJOTHYECKUX MPoOsIeM;

e TUIAHUPOBAHWE M OCYLIECTBJICHHUE ICWCTBHN B OKPYXAIOUIECH Cpele Ha
OCHOBE 3HaHUS LeJIe yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

e paCUIMPEHHE ONbITa AECATEIBHOCTH SKOJOTMYECKON HANpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 1O (U3HKE.

LHEHHOCTH HAYYHOI'0 MO3HAHUSA:

e c(hopMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

e OCO3HaHHE LIEHHOCTU HAYYHOW JEATEIIbHOCTH, TOTOBHOCTh B IPOLECCE
U3y4eHUS (PU3UKUA OCYIIECTBISITh MPOEKTHYIO M HCCIEIOBATEIbCKYIO
NesATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS
ba3oBble 1ornueckue aecTBu:
e CaMOCTOSITENIBHO  (OPMYJIMPOBATh U  aKTyalM3UPOBATH  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
e OIpENENATh LEJIHU JEATEIIBHOCTH, 3aJaBaTh MapameTpbl U KPUTEPUH HX
JOCTUKEHUS,
e BBUBJIATH 3aKOHOMEPHOCTM M IPOTUBOPEUYHST B PaCcCMaTPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;



pa3palaThIBaTh IUIaH PEHICHHs TPOOJIEMbI C YUETOM aHAIM3a UMEIOIUXCS
MAaTEpUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pEe3yJIbTaTOB LIEJISIM, OLICHUBATH PUCKHU ITOCIEACTBUN NEATEIBHOCTH;
KOOPAMHUPOBaTh W BBINOJHATH pabOTy B YCIOBHMSX PpEaJbHOTO,
BUPTYAJIBHOI'O U KOMOMHHUPOBAHHOI'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

BJIAJ€Th HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUAMHA U METOJAMHU
bu3nUecKoil HayKH;

BJIAJETh  HaBbIKAMU  Y4YEOHO-UCCJIENIOBATEILCKOM U MPOEKTHON
JEATEIBHOCTH B 00JIaCTH (PU3UKHU, CIIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (hU3HMUEeCcKOro
COJIEp>KaHUsl, IPUMEHEHHIO PA3JIMYHBIX METOJOB O3HAHUS;

BJIAJETh BHUAAMH JIEATEIBHOCTH IO TOJYYEHHUIO HOBOIO 3HAHMS, €r0
MHTEPHPETALNU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX
CUTyallHsIX, B TOM YHCJI€ MPU CO3JaHUU Y4EOHBIX IMPOEKTOB B 00JIaCTU
busuKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlUu3HpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3y €€ pelleHus, HaXOAWTb apPryMEHThl IS
JIOKA3aTesIbCTBa CBOMX YTBEP)KICHM, 3a/7aBaTh MapameTpbl U KPUTEPUU
penieHus;

aHAIM3UPOBaTh IIOJYYECHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJbTaThl,
KPUTHUYECKH OLIEHNUBATh UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHNUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBbIE 3aJayd B 00pa3oBaTEIbHOU
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;
YMETh MEPEHOCUTh 3HAaHMS MO (U3MKE B NPAKTUYECKYIO OOJaCTh
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTei;
BBIJIBUTaTh HOBBIC UJIEH, TIPEJIaraTh OpPUTMHAIBHBIC MOJXO0/Ibl U PEIICHUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

Pabora ¢ unpopmanmeii:

BJIa/IETh HABBIKAMU NOJTy4eHUs UHPOpMaK (PU3HUECKOTO COACPKAHUS U3
VWCTOYHUKOB DAa3HbIX THIIOB, CAaMOCTOSITEJIbHO OCYIIECTBIATH IIOUCK,
aHalli3, CHCTEMAaTU3alMI0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHUHBIX
BUJIOB U (DOPM TIpe/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMALIHH;



UCIIONb30BaTh CpEACTBa MH(POPMAIMOHHBIX W  KOMMYHHKAI[MOHHBIX
TEXHOJOTHMM B  PEIICHWH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHM3aIMOHHBIX 3a/lad C COONIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKA O0€30MacCHOCTH, TUTHUEHBI, pPecypcocOepekeHusi, MPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAITMOHHOW 6€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEP)KaHUSA B Pa3IMUHBIX (opMaTax c
yu€TOM Ha3Ha4yeHWs WHGOpPMAlMKU M IIEJIEBOM ayAUTOpUHU, BHIOHpas
ONITUMAJIbHYIO (hOpMY MPEACTABICHUS U BU3YaTU3aIUH.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

OCYILECTBIISATh OOIEHWE Ha Ypokax (U3UKHM U BO BHE-YpPOUHOU
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIUKTHBIX CUTyalldd M CMAr4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBHUAYaIbHOM
padoThI;

BbIOHMpaTh TEMATHUKy U METOJbl COBMECTHBIX JACUCTBUNA C y4y€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

OPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
JEUCTBUMN, PACTIPENCIIATh POJIH C y4ETOM MHEHUN YYaCTHUKOB, 0OCYKIATh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAJa M Ka)KJOTO yYaCTHHKAa KOMAHJIbI B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OLEHUBATH HUAEH C MO3UWLUUU HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATErMUYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTYaLUSIX, IPOSBIIATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSATEIFHO OCYIIECTBIIATH MTO3HABATEILHYIO ICSITEIIBHOCTD B 00IaCTH
(GU3UKY U aCTPOHOMMWH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITENTFHO COCTABJISITH IUIAH PEUICHHs pacYETHBIX U KaueCTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUETOM HMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacHmpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOUYTEHHH;



Jienath OCO3HaHHBIA BBIOOp, apryMEeHTUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a PEIICHNUE;

OLIEHUBATh PUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAULUU B OO0JIACTH
(¢U3MKH, MOCTOSIHHO IMOBBINIATH CBOW OOpa3oBaTENbHBIA U KyJIbTYPHBIH
YPOBEHb.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECIJICKT:

JIaBaTh OIIEHKY HOBBIM CHUTYAIlMsSIM, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIaJICTh HABBIKAMHM II03HABATCIBHOM peduieKCMM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB U
OCHOBAHUII;

HCIIOJIB30BaTh MPUEMBI peICKCHH SIS OIEHKH CUTYaIlH, BEIOOpa BEPHOT'O
peuIeHHUS;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO HX
CHUYKCHUIO;

MPUHUMATh MOTHBBI M apryMEHTHI JPYTUX IPU AHAIN3E PE3yJIbTATOB
JIESITCIIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEAOCTATKU U JJOCTOMHCTBA,

MIPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX IPU AHAIU3E PE3YIbTATOB
JIESTCIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA ONTHOKH.

B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3YyJbTaTOB OCBOCHHS IPOrPAMMBI I10
bu3nuke U1 YpOBHS CpeaHero oOmero oOpa3oBaHHS y OOYyYaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIIBHBIN WHTEJUICKT, TIPEATOIarafoIIHA
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HaHHWS,  BKJIIOYAIONMIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

AMOITMOHAJILHOE COCTOSIHUE, BUIETh HAIPABIICHUS Pa3BUTHS COOCTBEHHOMU
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJICHHE, CIIOCOOHOCThH aJalTHPOBAThCS K
AMOITMOHAJILHBIM M3MEHCHUSM M TPOSBIATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTMBALIMH, BKJIIOYAKOLIEH CTPEMIIEHUE K JOCTHKEHUIO LIEN
U yCHexy, ONNTUMHU3M, MHUIIMATUBHOCTh, YMEHUE JIEMCTBOBATh, UCXOAS U3
CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CHOCOOHOCTh IIOHMMATh AMOIMOHAJIBHOE
COCTOSIHUE JpPYTHX, YYWUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHMUS,
CITOCOOHOCTh K COYYBCTBUIO U COTIEPEKUBAHMUIO;



COIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIIEHUSI C JAPYTHUMH JIIOJIbMH, 3a00THTHCS, MPOSIBISTH HHTEPEC H
paspemnaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDBI

K xonity oOyuenws B 10 knacce npeIMETHBIE PE3YIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

NOHMMATh pPOJb (U3UKK B  HKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
HKOJIOTUYECKON, COLMAJIbHOM M JITUYECKON cdepax eATEeIbHOCTH
YeJIOBEKa, POJib U MECTO (PU3MKU B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUI  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKU, POJb (U3UUECKON TEOPHUH B
(opMHpPOBaHUU MPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

pasnnyaTh yCJIOBUS NPUMEHUMOCTH MOJIENeH (PU3MUECKUX TENl U MPOLECCOB
(sBIEHMIT): WMHEpIMAIbHAs cUCTeMa OTCcuéra, aOCONIOTHO TBEPAOE TeJIo,
MaTepuajgbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJeHHE,
abCoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYroe U abCOIOTHO
HEYNpyroe CTOJKHOBEHMS, MOJEIU Ta3a, XKUIAKOCTH U TBEPAOIO
(KpUCTAIIIMYECKOr0) Teja, UIealIbHbIA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIIEKTPUYECKOE T0JIE;

paznuyaTth ycioBHs (TpaHUIlbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh W OOBACHITH MEXAaHMYECKHUE TIPOILECCHl U  SIBIICHUSA,
UCITIOJIb3YsI OCHOBHBIE MOJIOXKEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTENBHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3oBanusa [anmnes s CKOPOCTH M TEepeMeleHus,
3akOHbl HbIOTOHA, TIPUHIMN  OTHOCUTEIBHOCTH [ 'amuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHUSI UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON >HEpruu,
yCIIOBUSI paBHOBECUS TBEPJAOrO Tejia), MPU OSTOM  HUCIHOJIb30BATh
MaTEMaTUYECKOE BhIPAXKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBUS IPUMEHUMOCTHU
bu3nUecKkux 3aKOHOB: MpeoOpazoBaHuii ['anumnes, BTOPOro U TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HMMITYJIbCA M MEXaHUYECKON
DHEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHMUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCTIOIb3YS
ocHoBHble TmoOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U



TepMOJUMHAMUKUA (CBA3b JAaBJEHUS WJEAJbHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW SHEPTUEd TEIUIOBOTO JBHMXKEHUS M KOHIIEHTpPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETHYECKOU
DHEPIruel TEMJIOBOTO ABWKECHHS €T0 YacCTHIl, CBS3b JABJICHUS UACATbHOTO
raza C KOHUEHTpPAaUHUEW MOJIEKYJl M €ro TEeMIEPAaTypol, YypaBHEHUE
MenneneeBa—Knanepona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIUIOBBIX MPOIECCaxX), MPU ITOM HCIIOIb30BAThH
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTH
ypaBHeHus: MeHneneeBa—Knanelpona;

aHAMM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHUS, HCHOIB3YS
OCHOBHBIE TOJIOXKEHHUSI U 3aKOHbBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLHUI CYNEPHO3ULHNHU DIECKTPUUYECKUX
MOJIEH, MPH 3TOM YKa3bIBasl yCIOBUS IPUMEHMMOCTH 3akoHa KyIloHa;
OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCMOJB3YS BEIUYUHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIIUAJIbHAS SHEPTUsl, KHHETUYECKasi SHEPIrus,
MEeXaHU4eCKasl YJHeprusi, padoTa CUIIbI, IICHTPOCTPEMUTEILHOE YCKOPEHHE,
cuia TSKECTH, Cuila YOPYroCTH, CHJIa TPEHHs, MOIIHOCTb, SHEprus
B3aMMOJIEUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIIPYTOit
nedopManuu Ipy>KUHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIFOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJUHAMHKE, BHYTPECHHSSI HHEPTUs HJICATBHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3nyxa, KIIJl maeasbHOro TEIIOBOrO ABUTATENS; 3JIEKTPUUECKOE MOJIE,
HaMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJIs, HAMPSKEHHOCTh MOJII TOYEYHOTO
3apsiia WIKM 3apsKEHHOTO Iapa B BaKyyMe M B JUAJIEKTPUKE, TOTEHIAAI
AIEKTPOCTATUYECKOTO MOJISI, Pa3HOCTh NOTEHIUAJIOB,;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXaHHUYECKOE JIBMKEHUE, TEIUIOBOE JIBMKEHHE 4YaCTHI[ BEIIECTBA,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE NBIKEHME, NU(PPy3us, ucnapeHue,
KUIEHUE U KOHJEHCAIls, TUIaBJIeHHEe U KPUCTAIU3al[isl, HAallPaBJICHHOCTh
TeIUIonepeaadu, JIEKTpU3alrs TeJl, SKBUIIOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETMUMHBI OT
JIPYroM ¢ UCIIOJIb30BAHUEM MPSMBIX H3MEPEHHI, IPU ’TOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl MOJYYCHHOW 3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JlelaTh  BBIBOJABI [0  pe3ysbTaTaM
UCCIIEJOBAHUS;



IPOBOAUTH KOCBEHHBIE M3MEpeHUs (U3MUECKUX BEJIMYMH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI 110 IMPOBEPKE NPEJIOKEHHON TUIIOTE3bI: MNIAHUPOBATH
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY, AaHAJIM3UPOBATh
MOJy4YeHHBIE PE3yNbTaThl U JeNlaTh BBIBOJ O CTaTyce MpenioKEeHHON
TUIOTE3bI;

co0ro1aTh paBuiia 6€30aCHOIrO TPY/1a IPY MPOBEACHUN UCCIICIOBAHNUN B
pamMkax  y4yeOHOro  S3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JNEATEIBHOCTU C HCIIOJIb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM WM HESIBHO 3aJaHHOU
¢u3nyecKoil MOJIEIbI0: Ha OCHOBAaHMM aHallM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKOll Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
MPUMEHATH POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl PU3UIECKIX
TEOpUH MPU UCTOJIH30BAHUM MATEMaTHYECKMX METOJOB pEIICHMs 3aad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHMH MMEIOIINXCS TAHHBIX, aHAJTM3UPOBATh
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOIYYEHHBIX
pe3yJIbTaTOB;

pemath KayeCTBEHHBIE 3a7aud, TpeOyrolue NpPUMEHEHHUS 3HaHUN U3
pasHBIX pa3neioB Kypca GU3MKH, a TAK)Ke UHTETPalliu 3HAHUHN U3 APYTUX
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTpaMBaTh JOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ ONOpPOi Ha U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIATIOB PAOOTHI U3MEPHUTENHHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

IPUBOJUTH IPUMEPHI BKJIa1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKHd, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
NESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3WYECKUMHU MPOILIECCAMHU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
PUPOIOTIONH30BAHUH, a TAK)KE Pa3yMHOM HCIOJIB30BaHWUU JOCTHXKCHHUI
HAyKM M TEXHOJOTMH Uil JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
00I11eCTBa;

OPUMEHATh pa3jMyHble CIOCOObI paboThl ¢ MHQOpMAIHEeH (PU3UIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIMOHHBIE



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIH
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U M03HABATEIIbHBIE YMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsSIX, aJ€KBAaTHO OLEHUBATH BKJAJ KaXJAOro W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyayiiel npohecCUOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/m NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Paznen 1. HAYYHBIA METO/ IIO3HAHMSI IIPUPO/IBI
11 Hayunslit MeTO O3HAHUS IPUPOBI 2
Utoro no pazneny 2
Paznean 2. MEXAHUKA
2.1 Kunemartuka 18 1
2.2 JlnHamuka 16
2.3 Craruka TBEpIOTO TEa 4
2.4 3aKOHBI COXPaHEHUsSI B MEXaHUKE 20
Wroro mo paszneny 58
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUH 13
3.2 TepmonnHamuka. TeninoBble MalTuHbI 18
33 ArperaTHble cocTosiHUS BeecTBa. da3oBbie 10 1
nepexoabl
Hroro no paszneny 41
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIEKTPUYECKOE T0JIe 31 1




Uroro no pazneny

31
Pa:meT-JI 5. PUSUNYECKUN MPAKTUKYM
5.1 ®u3nyecKuil NPakTUKYM 16 16
Hroro no pazaeny 16
PesepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 16




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne ni/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

®dusnka — pyHAaMeHTaIbHas HayKa O
npupoje. HaydHbiil MeTon o3HaHus 1
METOBI HCCIETOBAHUS (PU3NIECKUX
SIBJICHUN. DKCIIEPUMEHT U TEOPHS B
npoliecce no3HaHus npupojsl. Habmonenue
U 3KCIIEPUMEHT B (pU3HKeE.

Crnioco0r1 n3mMepeHus: GU3NYECKUX BETUUHH.
AOGcooTHAS ¥ OTHOCHTENbHAS
MOTPEUTHOCTH N3MEPEHUH (PU3HUeCKuX
BenMuMH. MojenupoBanue B ¢pusuke. Poib
U MecTo (PU3UKH B (POPMUPOBAHUN
COBPEMEHHOW HAYYHOU KapTUHBI MUpa, B
MIPAKTUYECKOHN EATEIHOCTH JIF0JIeH
Mexannueckoe nBuxkenue. Cucrema
orcyera. OTHOCUTENBHOCTh MEXaHUUYECKOTO
nswxenus. [Ipsmas u obpaTHas 3agaun
MEXaHUKU

Pagnyc-BekTop MarepraibHON TOYKH, €TO0
MPOEKIMU HA OCU KOOpAUHAT. TpaeKkTopus.
[Tepememenue. Ckopocts. VX nmpoekuuu Ha
OCH KOOpAUHAT

CrnosxeHue nepeMenieHnii 1 CKOpOCTEH.
Pemnrenue 3anau



PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucanrue paBHOMEPHOTO
IIPSIMOJIMHEHOIO JBUKCHUS

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucanue paBHOMEPHOTO
MPSMOJIMHENHOTO IBUKCHUS

HepaBnomepHnoe aukeHue. MrooBeHHas
CKOPOCTb. Y CKOpEHHUE.

HpﬂMOJ’IHHGfIHO@ JABHXKXCHHUC C TIOCTOAHHBIM
YCKOPECHUCM

10

I'paduueckoe onrcanmne MPsIMOIMHEHHOTO
JBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

11

12

13

I'pacduyeckoe onmcanue NPIMOIUHEIHOTO
JBUKEHUS C TIOCTOSIHHBIM YCKOPEHUEM

CroOoaHoe majieHre. Y CKOpeHue
cBOOOIHOTO MaJeHMs. 3aBUCHMOCTD
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS OT
BpEMEHHU

CB0OOIHOE ITafieHHE.. 3aBUCUMOCTD
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX TpapuKu

14

JIBu>keHue Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

15

16

JIBrokeHue Tesia, OpOIIeHHOTO MO YIJIOM K
TOPU30HTY

Kpuonuneiinoe neuxkenue. [[BuxeHue mo
OKPY>KHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepuon u yacrora.



LIeHTpOCTPEMUTENBLHOE U IIOJIHOE

17
YCKOpEHHUE

18 KonrponsHas pabora o Teme
"Kunemartuka"

19 BsaumogeiictBue Ten. Cuia.
PaBHOelicTBYIOIIIAs cUa.
IlepBebiif 3akoH Hprorona. MHepuuanbubie

20 cucTeMbl oTcuéTa. [IpuHmn
OTHOCUTENBHOCTH ["anuies.
HeunepuuanbHble CUCTEMBI OTCUETA

21 Bropoii 3akon HeroTona. Macca

29 BzaumoneiictBue ten. Tperuil 3akoH
HsroTona

93 [Ipunuun cynepno3uiuu cui. Pemenue
3a/1a4 Ha IpUMeHeHue 3aKkoHOB HbproToHa
3aKOH BCEMUPHOTO TATOTEHUSI.

24 OKBUBAJIEHTHOCTb I'PABUTALIMOHHON U
MHEPTHOU MaccChl

o5 Cuna TsDKeCTH B yCKOpeHHe CBOOOHOTO
MaJIeHUs
JIBukeHre HeOECHBIX Te U UX

26 HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kerepa

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

28 Cuna tpenus. [Ipupoaa v BUABI CUT TPEHUS.

29 JIBr>KeHUE B )KUJIKOCTH U Ta3e ¢ YUYETOM

CHJIbI COITPOTUBJICHUS CPCbL



JaBnienue. ['napocTaTuueckoe JaBjICHUE.

30 Cuna Apxumena 1

31 AbcomotHo TBepnoe Teino. [ToctynarensHoe 1
U BpalllaTeJIbHOE IBUKEHUE TBEPJOTO Tela

39 MOMEHT CUJIbl OTHOCUTEIBHO OCH 1
BpaueHus. Ilnedo cumsl
CrnosxeHue cuil, IPUIOKEHHBIX K TBEPIOMY

33 teiny. LleHTp TskecT Tena. Y cinoBus 1
paBHOBECHs TBEPIOTO Tena. Buabl
paBHOBECHS

34 YcnoBus paBHOBECUS TBEPAOTO TeEA. 1

35 Pewenue 3amau 1

36 Pemenue 3amau 1

37 Pewenue 3amau 1

38 KonTponbhas padora no teme "JluHamuka. 1
Crartuka TBepnoro rtena"

39 NMmynsc MmaTepralbHONM TOYKH, CUCTEMBI 1
MaTepHATbHBIX TOYEK.

40 IlenTp Macc cucTeMbl MaTepHAIbHBIX TOYEK. 1
Teopema o IBMKEHMH LIEHTpa Macc
Wmnynbe CHITbI 1 MI3MEHEHNE UMITYITBCa

41 Tena. 3aKOH COXpaHEHMS UMITYJIbCA. 1
PeakTuBHOE IBUXKEHHE

4 Wmnynbe CHITHI ¥ MI3MEHEHNE UMITYITBCA 1
Temna. 3aKOH COXPAaHECHHS HMITYJIbCA.
MoOMEHT UMITyJIbCa MaTepUaAIbHONW TOUYKH.

43 IIpencraBienue o COXpaHEHUU MOMEHTA 1

HMITYJIbCa B HCHTPAJIBHBIX ITOJIAX




44

Pemenue 3agau

45 Pemenue 3amau

46 Pemenue 3agau

47 Pabora cuiibl Ha MaJIoM M Ha KOHEYHOM
MepeMeICHUH.

48 I'paduueckoe npeacraBaeHrne padOTHI CHIIBIL.
MonHOCTh CHIIBI
Kunernueckas sneprus. Teopema 00

49 W3MCHCHUN KHHETUYCCKOW YHEPTUHN
MaTepuaIbHON TOYKU

50 Teopema 00 U3MEHEHNH KHHETHYECKON
SHEPTUU MATCPUATBHON TOUKU
IToTeHnManbHbIE M HENOTEHIMAIBHBIE CHIIBI.

51 [TorennmansHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh
Tpetbs KocMuueckast ckopocTb. CBs3b
paboThl HEMOTEHIIUATBHBIX CHJI C

52 M3MEHEHHEM MEXaHUYEeCKOM dHepTun
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPTUU

53 3aKOH COXpaHEHHsI MEXaHUYECKON YHEPTHU

54 Yupyrue v Heyrpyrue CTOJKHOBEHHSI.

55 YpaBHeHue bepHymm s uaeanbHON
KUJIKOCTH

56 Pemrenne 3agau

57 Pemenue 3amau

58 Pemrenne 3amau




59

KonTponbHas pabota mo Teme "3aKoHbI
COXpaHEHUs B ME€XaHUKe"

60

Pa3BuTue npencraBieHuii 0 npupoie
teroTsl. OcHOBHBIE nojoxenust MKT.
Huddysus. BpoyHoBckoe nBrKeHHE.
Crpoenune ra3000pa3HbIX, KUIKUX U
TBEPABIX TeJ. XapaKTep JABUKCHUS U
B3aMMO/ICICTBHS YaCTHI] BEILIECTBA.
Wneanpubiii ras.

61

Macca u pazMepsl MOJIEKYIT (aTOMOB).
KommgectBo Bemectsa. [locrostHHAs
ABorazipo

62

Temneparypa. TemioBoe paBHOBECHE.
[lIxama enbcus. AGcomtoTHAs
temrieparypa. CBsi3b aOCOTFOTHON
TeMIIepaTypbl TEPMOIMHAMUYECKOM
CHUCTEMBI CO CpEIHEN KUHETUYECKOU
SHEPTHUEN MOCTYNaTeIbHOrO TETIOBOTO
JIBHOKEHUS €€ YaCTHI]

63
64

65

OcnoBHoe ypaBHeHrne MKT
3akoH JlanbTOHA.

VYpaBHenne MeHneneeBa-Kiamnelpona.
Pemenue 3anau

66

67

I"azoBbIe 3ak0HBI. M30mponieccs B
UJeaIbHOM ra3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BEIIECTBA

Pemenue 3agau



68

I'paduueckoe npeacraBieHue
M30IIPOLIECCOB: U30TEpMa, U30X0pa, H300apa

69

70

Pemenue 3agau

O060011eHrEe ¥ cUcTeEMaTH3alus 3HaHUI 110
TeMe "OcuoBsl MKT"

71

72

73

74

Pemenue 3amau

KontponbHas padota mo teme "OCHOBBI
MKT"

TepmoauHamMuueckas cuctemMa. 3ajiaHue
BHEIIHUX ycnoBuid 1uist T/ cucremsl.
Bueminue u BHyTpeHHUE TapaMeTPhI.
[TapameTpst T/l cuctemMbl Kak cpeHue
3HAQUYEHMSI BEJIMYMH, ONUCHIBAIOLIUX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

HyneBoe Hauano TepMoAMHAMUKH.
Camonpoun3sBonbHas penakcanus T/
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO

75

Monens uaeanbHOro raza B
TepMOILI/IHaMI/IKe. YCJ'IOBI/HI HpI/IMeHI/IMOCTI/I
3TOU MOJEIHN

76

77

VYpaBuenne MeHneneena-Kianeipona u
BBIPA)KCHUE JIJIS1 BHYTPEHHEN YHEPTUU

BeipakeHue 17151 BHyTpEHHEH SHepTrun
OJIHOATOMHOT'0 HJICAJIBHOT'O Ta3a.
KBa3ucratuueckue u HecTaTUYeCcKue
MIPOLIECCHI




OneMeHTapHas paboTa B TEepMOJUHAMUKE.

78 Brruucnenue pabotsl o rpaduky mnporecca
Ha pV-nuarpamme

79 Pemenue 3agau

80 KonBexk1usi, TeIIonpoBOAHOCTb, U3TYICHUE
KomnudectBo TemnoTel. TemioéMKoOCTh Teaa.

81 VY nenbHas U MoOJIIpHas TEIIIOEMKOCTH
BEIIECTBA

82 VY nenpHas TEII0Ta CrOpaHust TOIIITHBA

83 Pacuér xonuuecTBa TEMIOTHI ITpU
TeruIoneperaye

84 Pemenue 3agau

85 [TonsaTre 06 anrabaTHOM Mpolecce.
[TepBbIit 3aKOH TEPMOAMHAMUKH

86 Pemenue 3amau
KomnnuecTBo TemnoTel u paboTa Kak Mepbl

87 M3MEHEeHUs BHyTpeHHel sHepruu T /1
CHCTEMBI

88 Pemenue 3amau
BTtopoii 3ak0H TepMOIMHAMUKY JIs

89 PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB.
HeoOpaTuMocTs IpUpOIHBIX MPOIIECCOB
[TpuHIUIIBI AEHCTBUS TEMJIOBBIX MAIIWH.

90
KITI

91 Maxkcumansnoe 3HaueHue KIT. [{ukn
Kapno

92 Pemenue 3amay




93

DKOJIOTUYECKHUE ACIIEKTHI UCIIOJIBL30BAHNS
TEIUIOBLIX ABUrareiiel. TermioBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

94

95

96

Pemenue 3agau

O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUHI 110
teme "Tepmonunamuka. TernmoBbie
ManIuHe"

KontponbHas paboTa o teme
"Tepmonunamuka. TenaoBbie MalIMHbI"

97

[TapooOpa3zoBaHue 1 KOHJCHCAIIHSL.
Hcnapenue u xkunenue. Y 1enapHas TEIIOTa
napooOpa3zoBaHus

98

HacpliieHHble 1 HEHAChIILEHHbIE Maphl.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUS HACBILLIEHHOTO Iapa OT
TEMIIEPATypbl, UX HE3aBUCUMOCTb OT
00bEMa HACBIILIEHHOT' O Mapa. 3aBUCUMOCTh
TeMIepaTypbl KUIEHUs OT 1aBJIeHUS B
KHUIKOCTU

99

100

BraxxnocTs Bo3ayxa. AGComoTHAS U
OTHOCUTCJIbHAA BIAXKHOCTH

Pemenue 3agau

101

Pemenue 3agau

102

103

Tsépnoe teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB

IInaBneHue u KpucCTallin3alus. VY nenpHas
TCIJIOTA ITJIaBJICHUA. CY6J'II/IMaI_[I/I${



104

Hedopmaruu TBEpaOTO Tena. Pactsokenue u
cxartue. Casur. Moayine FOura. [Ipenen

ynpyrux aedopmanuii

105

106

Pewenne 3anau

TennoBoe pacIMpeHue KUJIKOCTEN 1
TBEPABIX T€J. AHFAPMOHHU3M TEIUIOBBIX
KoJe0aHuil 4acTull BElIecTBa

[Ipeobpa3oBanue sHEPTUH B (Pa30BBIX
nepexoaax

107
108

YpaBHEHHE TEIJIOBOTO OamaHca

Pemenue 3agau

109

[ToBepxHOcTHOE HaTsKeHUE. KanumnsipHbie
siBJIEHUs. J{aBieHue 1Mo UCKPUBJIEHHON
MMOBEPXHOCTHIO KUJIKOCTH. Dopmyia
Jlannaca

110

111

112

Pemenue 3agau

O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
da30BbIe NEPEXOBI"

Kontponbnas padota o teme "ArperaTasie
coctosiHus BenlecTBa. @a3oBbie nepexoas”

113

DneKkTpu3aIus Tel U €€ MPOosIBICHUSI.
DIeKTpuyecKui 3apsia. /IBa Buaa
AMEKTPUYECKUX 3apsIoB. [IpoBoHUKH,
JTUDJIEKTPUKU U TIOTYITPOBOTHHKH

114

DeMeHTapHbIN STEKTPUIECKUN 3apsil.
3aKOH COXpaHEHU AIEKTPUIECKOTO 3apsaa




115 B3anmopeincrtaue 3apanos. Touednsie
3apsiabl. 3akoH Kynona

116 Pemtenne 3amau

DnekTpuyeckoe noje. Ero neiictBue Ha
AIEKTPUICCKUE 3aPsIJIbI

117

Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
118 [Tpo6usrii 3apsia. Jluaun HAPsSKEHHOCTH
NEeKTpUYecKoro nosst. OgHOpogHOE

QJICKTPHUUYCCKOC IT10JIC

[ToTeH1ManbHOCTh JIEKTPOCTATUIECKOTO
119 noyig. Pa3HOCTh MTOTEHIINATIOB U
HaIpsHKEHNE

Pemenue 3agau

[ToTeHnmanpHas SHEPTHSI 3apsiaa B
120 AJIEKTpOCTaTHUeCKOM MoJe. [loTeHmman
ANEKTPOCTATUYECKOTO OIS

CBs13b HaNPSKEHHOCTHU NOJISL M Pa3HOCTH
121 MOTEHIMAIOB JJISI JIEKTPOCTATUYECKOTO
O

122 Pemrenne 3amau

[IpyHIMI Cynepno3uuy dIEKTPUUECKUX

123 .
noJien

124 [Tone Toueunoro 3apsna. [Tose paBHOMEPHO
3apsKeHHOU cepbl

[Tone paBHOMEPHO 3apsHKEHHOTO M0 00BEMY
125 mapa. [loxe paBHOMEpPHO 3apsKEHHOM

OECKOHEYHOU TIITIOCKOCTH




[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

126 1
YcnoBue paBHOBeCHs 3apsiIOB

127 JIMDIIEKTPUKH ¥ TTOTYIIPOBOHUKH B 1
ANEKTPOCTATHUYECKOM I10JIE
Konpaencarop. 21eKTpoEMKOCTh

128 KOHJIEHCATOpa. DIEKTPOEMKOCTh INIOCKOTO 1
KOHJICHCAaTopa

129 [TapannensHOE COeTMHEHUE KOHICHCATOPOB 1

130 [TocnenoBarenpHOE COCTMHEHHE 1
KOHJICHCATOPOB

131 DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa 1

132 JIBr>keHue 3apsKEHHOM YacCTHULIBI B 1
OJTHOPOJTHOM 3JICKTPHUIECKOM TI0JIe

133 O0600611eHre U cucTeMaTu3alus 3HaHu#| 110 1
Teme "DnekTpuueckoe mose"

134 'I‘<0HTpOJ'ILHa}I paboTa 1o Teme 1

Onexkrpuueckoe noiue"

135 [ToaroroBka K rO10BOM KOHTPOJIBHOMN 1
pabore

136 I'onoBas KOHTpoONbHAs paboTa 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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