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OenepanbHas paboyass mporpamMma 1o yuyeOHOMY mpenMery  «Dusuka
(yrnyOnénHbpiii ypoBeHb) (mpeameTHas 00yiacth «EcTecTBEHHO-HAy4HBIE MPEAMETHI)
BKJIIOYAET MOSICHUTENbHYIO 3aMKUCKY, COJIEpKAHNE 00YUEHUS, ITTAHUPYEMBIE PE3YJIbTAThI
OCBOCHHUSI MPOTPAMMBI 110 (PU3KKE, TEMATUYECKOE TIAHUPOBAHUE.

[TosicHuTeNBHAS 3aMKMCKaA OTPaXKaeT OOITUE IEJIH U 3a7a4l (PU3BUKHU, XapaKTePUCTUKY
MICUXOJIOTHYECKUX MPEANOCHUIOK K €€ M3YYeHHUI0 O0yYaroluUMUCS, MECTO B CTPYKTYpE
yuyeOHOro IjlaHa, a TakkKe TMOAXOoAbl K OTOOpY coAepKaHus, K ONpPEelEICHUI0
TJIAHUPYEMBIX PE3YJIbTATOB.

Conepxanue oOOy4eHHSI PACKPBIBAET COJIEpXKATEIbHbIE JIMHUM, KOTOpPBIE
npeaaratoTes g 0053aTeIbHOr0 M3YYeHHs] B Ka)XJOM KJIacCe Ha YpPOBHE CpPEIHEro
o01iero oOpa3oBaHusI.

[Inanupyembie pe3ynbTaThl OCBOCHUS MPOTpaMMbl 1O (U3UKE BKIIOYAIOT
JUYHOCTHBIC, METAaNpeJIMETHBIC Pe3yJbTaThl 3a BECh IMEPUOJ OOYYECHHS Ha YPOBHE
CpelHero oOIIero oO0pa3oBaHUs, a TAKXKe MPEIMETHBIE JTOCTHXKEHHSI O0y4aromerocs
3a KaXbIi 101 00ydeHUsI.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3nKe Ha ypOBHE CpeIHEro oOIiero oopasoBaHUsl pa3padoTaHa
HAa OCHOBE TIOJOXKEHUH W TpeOOoBaHMI K pe3yiabTaTaM OCBOCHHS OCHOBHOU
oOpazoBaTenbHON mporpammel, mnpeactaBieHHpIx B I'OC COO, a Takxke ¢ yd€Ttom
benepanbHOil paboueit mporpaMMbl BociuTaHus 1 KoHuenmu npemnoiaBanusi y4eOHOTro
npeamera «@Pusnka» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickonn denepanuu,
peanu3yronX OCHOBHBIE 00pa30BaTebHbBIE TPOTrPAMMBI.

[Iporpamma mo ¢Qusuke ompenenseT o00s3aTeabHOE MPEIMETHOE COACpIKAHUE,
YCTAaHABIIMBAET PEKOMEHAYEMYIO IIOCJIEIOBATEIIBHOCTh HM3YYEHUS TEM U Pa3/eiioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKU
y4eOHOTO TIpolecca, BO3pacTHRIX 0cOOeHHOCTeH oO0ydaromuxcs. [Iporpamma no usuke
na€T MpeCTaBICHUE O LENIX, COJACpKAHUU, 00IIel CTpaTeruu oOydeHHsI, BOCTIUTAHUS U
pa3BUTHs O0YUYAOIIUXCS CpelcTBaMH ydeOHoro mpeamera «Pusnka» Ha yriyoJIEHHOM
YpOBHE.

N3yuenue xypca Gusuku yriayOaEHHOTO YPOBHSI MO3BOJISET PEaM30BaTh 3a/1a4u
npoecCHOoHanbHON OpUEHTAINH, HAMPABICHO HA CO3/IAaHWE YCJIOBHM IS MPOSBICHUS
CBOMX HHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEN KaXKIbIM OO0ydYaromuMmcs,
KOTOpbIE  HEOOXOMWMBI  JJii  TMPOJMOJDKEHHS  00pa3oBaHWS B OpraHU3alUsX
npodeccoHamHROTO  00pa3oBaHUA 1O  PA3NHYHBIM  (UBHKO-TEXHUYECKHM |
WH)KEHEPHBIM CIEHAIBHOCTSIM.

B nporpamme no ¢usuke onpenenstorcs IIaHUPYEMble pPe3ysibTaThl OCBOCHUS
Kypca (GU3MKM Ha YpOBHE CpeaHero oOimiero o00pa3oBaHUs: JUYHOCTHBIE,
MeTanpeIMeTHbIC, IPEeMETHbIE (Ha yriyOEHHOM ypoBHE). HayuHo-MeTo1010THUeCcKO
OCHOBOM JJ1sI pa3pabOTKu TpeOOBAHUIN K TMYHOCTHBIM, METAMPEIMETHBIM U NPEIMETHBIM
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pe3yiabTataM 00y4aroluxcs, OCBOMBIIUX MPOrpaMMy Mo (pU3UKE Ha YPOBHE CPEIHETO
oO1rero o0pa3oBaHusi Ha YIIIyOJIEHHOM YpPOBHE, SIBIISIETCSI CUCTEMHO-IIESITEIIbHOCTHBIM
MOAXO.

[Iporpamma no (pu3uKe BKIIOYAET:

IJIAaHUPYEMbIE PE3YJIbTaThl OCBOCHMSI Kypca (PU3UKU Ha yTriayOJIEHHOM ypOBHE, B TOM
YuCie IPEeAMETHBIC Pe3yJbTaThl 110 TOJIaM OOYUYCHUS;

cojiepkanue yueOHoro npenmera «dusnkay mo rojgam o0yyeHus;

TEMaTUYeCKOe TUIAHUPOBAHUE T10 TOJIaM O0yUeHHUS.

[Iporpamma no ¢u3uKe UMEET MPUMEPHBIN XapaKTep U MOXKET ObITh UCTIOJb30BaHA
YUHUTENIMU (PU3UKU JJISI COCTABJICHUSI CBOUX PAOOUMX ITPOTPaAMM.

[Iporpamma mo (u3uMKe HE CKOBBIBAET TBOPYECKYI) WMHHUIIMATUBY YUHUTENIEH H
MPEAOCTABISIET BO3MOXKHOCTHU [IJIsl peai3allii Pa3IUYHBIX METOJMUYECKUX TOIX0JI0B
K TMpernojaBaHuio (U3MKU Ha YriayOJIEHHOM YPOBHE IIPU YCIOBHHM COXpaHEHHS
00s13aTeNTbHON YacTH COACPIKaHMS Kypca.

dusnka Kak Hayka 0 HauOosiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIIAss B KAYECTBE
y4eOHOIr'0 TMpeaMeTa B IIIKOJIe, BHOCHUT CYIIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHHM
00 okpyxkatomem wmupe. IIkonbHBIH Kypc (QU3NKH — CHUCTEMOOOPA3yIOMIUMA
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT
B OCHOBE TIPOIECCOB W SBIICHUN, H3y4aeMbIX XUMHUEH, Ouosorueu, Qpuanyeckoin
reorpadgueit U actpoHoMmuei. VMcnonb3oBaHHe W aKTUBHOE MPUMEHEHHE (PU3MYECKHUX
3HAHHUM OMPENeNNII0 XapaKTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUM B chepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, I[IOJYYEHHUS HOBBIX MaTepHaJIOB
C 3a/IaHHBIMU cBoMcTBamMu. M3yuenue pu3nKku BHOCUT OCHOBHOM BKJIaa B pOPMUPOBAHUE
€CTECTBEHHO-HAYYHOM  KapTHHBI MHpa  oOydwaromierocs, B  (OpMUpPOBaAHUE
YMEHHUI TNPUMEHATh HAyYHBIH METOJ] MO3HAHUS TPU BBHINOJHEHUH HMH YYEOHBIX
HCCJIEIOBAaHUI.

B ocHOBY Kypca (pu3uKu Ha ypOBHE CpeHEro OOIIEro oOpa3oBaHUs TOJOXKEH Pl
ueH, KOTOpble MOYXKHO pacCMaTPUBaTh KaK MPUHIHUIIBI €r0 MOCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTUYECKHU
3aBepIIEHHBIM, OH COJEPKHUT MaTepual W3 BCEX pPa3eioB (PU3UKHU, BKIIOYAET Kak
BOIIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOMN (U3HKH.

Hoesn zenepanuzayuu. B cooTBeTCTBUU € HEMl MaTtepHual Kypca GU3NKH 00beIUHEH
BOKpYr (Qusnueckux Teopwil. Begymum B Kypce sBIsieTcs (QopMHUpOBaHUE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEILIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanusanys NPEANoaracT HUCIOJIb30BAHUE
T'YMaHUTApHOTO MOTEHITMAIAa (U3MIECKONW HAYKH, OCMBICIICHUE CBSI3M Pa3BUTHS (PUZUKHU
C pa3BuUTHEM OOIlECTBA, a TaKKe€ C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOIeMaMHU.

Hoes npuxnaonoit nanpaenennocmu. Kypc (usuku yriryO0J€HHOro ypOBHS
MpeAnoyiaraeT 3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHMX M TEXHOJIOTUYECKUX
MPUJIOKEHUN U3YYEHHBIX TEOpHUM U 3aKOHOB. [Ipu 3TOM paccMarpuBarOTCS HAa ypOBHE
OOIIKUX PEeJICTaBICHUNA U COBPEMEHHbIE TEXHUUYECKUE YCTPOMCTBA, U TEXHOJIOTHH.
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Hoesn rxonozuzayuu peann3yercs MOCPEICTBOM BBEACHHS JIEMEHTOB COACPKAHUS,
MOCBSMIEHHBIX DKOJIOTHYCCKUM MpoOJeMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHBI
C pa3BUTHEM TEXHUKH W TEXHOJOTHH, a TaKke OOCYXICHHs TPOOIEM ParOHATBLHOTO
MIPUPOAOIIOB30BAHUS U IKOJIOTHIECKOIN O€30MacHOCTH.

OcBoeHME COJACp)KaHHUS MPOrpaMMbl MO (PUHKE JOHKHO OBITh IMOCTPOCHO
Ha TMPUHIUIIAX CUCTEMHO-IEATeIbHOCTHOTrO Toaxona. [[nsg dw3ukm peanusamus 3THX
MPUHITMIIOB 0a3upyeTcss Ha HCIOIb30BAHUM CAMOCTOSITEIBHOTO DKCIIEPUMEHTA Kak
MIOCTOSIHHO JIeWCTBYIOIIEero (hakrtopa yueOHoro nporecca. JJjis yriayOaéHHOro ypoBHS —
3TO CHUCTEMa CaMOCTOSITEIBHOTO YYCHUYECKOTO OJKCIEPUMEHTA, BKIIOYAIOIIETO
(GpOoHTaIbHBIC YUYCHUYCCKUE OMBITHI IPH M3YYCHHH HOBOT'O MaTepuala, JabopaTopHbIe
paboThl W paboThl TpakTUKyMa. [IpM 3TOM BO3MOXHBI JBa Ccroco0a peanu3aiuu
¢u3nUecKkoro nmpakTukyma. B mepBoM ciydae MpakTUKYM TPOBOJIUTCS JTHOO B KOHIIE
10 u 11 knaccoB, 1100 MOCTE MEPBOTO ¥ BTOPOTO MOJYTOIUNA B KAKIOM U3 dTUX KJIACCOB.
Bropoii crmocod — 310 MHTETrpaIus padoT MPakKTUKyMa B CUCTEMY JJa00OpaTOpPHBIX padoT,
KOTOpBIC MPOBOSITCS B MpoIiecce u3ydeHus pasaena (tembl). [Ipu aTrom moa paboramu
NPaKTHKyMa ITOHUMAETCS CaMOCTOSTCIIPHOE MCCIICIOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUAa 0€3 MOIAaroBoi HHCTPYKIIUH.

B nporpamme mo ¢usuke cucteMa YY4EHHYECKOTO SKCICPUMEHTA, JJabOpaTOpHBIX
paboT U MpakTHKyMa NpeJCTaBlIeHAa €IUHBIM TepeuHeM. BpiOop TemaTuku uist 3TUX
BUJOB  yYEHHYECKUX  MPAKTUYECKUX  PabOT  OCYIIECTBISIETCS  y4aCTHUKAMU
00pa3oBaTeIBLHOrO MpOIEcca UCXOs U3 OCOOCHHOCTEH MOYpPOYHOTO IJIAHUPOBAHUS U
ocHaieHus kabunera ¢pusuku. [Ipu s3TomMm obecnieunBaeTcsi OBIAJEHUE O0yUaAIOIIMMHUCS
YMEHHUSIMU MPOBOJAUTH MPSIMbIE U KOCBEHHBIE U3MEPEHMUSI, UCCIIEIOBAHUS 3aBUCUMOCTEN
(bu3MUecKrX BETUYMH U MIOCTAHOBKY OTIBITOB IO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yAeNAeTCS PEIICHUIO PAcUYE€THBIX M KAueCTBEHHBIX 3aj1ad.
[Tpu »TOM ISt pacuy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3a/a4d C SBHO 3aJaHHOU U
HESIBHO 3aJJaHHON (YU3MYECKON MOEIbIO, MTO3BOJISIONINE TPUMEHSITh N3YUCHHBIEC 3aKOHBI
M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfeiia Kypca, TaK U HWHTErpUpYS MPUMEHECHHE
3HAHHUW U3 pa3HBIX pa3esoB. JlJig KaueCTBEHHBIX 3a7]a4 IPUOPUTETOM SBIISIOTCS 3a/1aHUS
Ha OOBSICHEHHE/Tpe/CKa3aHue TMPOTEKaHUs (PUINYECKUX SBJICHUHM U MPOIIECCOB
B OKpYXaIleh >Xu3HH, TpeOyrome BbIOOpa (HU3WYECKOM MOJENW I CUTyalluu
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusiMu O@I'OC COO k maTepuanbHO-TEXHUUECKOMY
o0ecrieueHnIo yuyeOHOoro mporecca Kypc (pu3nku yriyOoJ€HHOTO ypOBHS Ha ypOBHE
cpenHero oomero 00pa3oBaHUs TOJDKEH U3YYaThCs B YCIOBHUSAX MPEIMETHOTO KaOWHETA.
B kabwnHere ¢u3umku J0DKHO OBITH HEOOXOIMMOE JabopaTOpHOE O0O0OpY/IOBAaHHE
JUI  BBIMIOJTHCHWS YKA3aHHBIX B TporpaMMe 1O (U3MKE YYCHHUYECKHX OIIBITOB,
1abopaTOPHBIX padboT 1 PabOT MPAKTUKYMa, a TAK)KE IEMOHCTPAIIMOHHOE 000PYyI0BaHHE.
JleMoHcTpanmoHHoe 000pyioBaHue (OPMUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJIbHOW  JOCTATOYHOCTH ¥  OO0ECTeurMBaeT TIOCTAHOBKY IEPEUHUCIICHHBIX
B mporpamMMe 1o (U3UKE KIFOYEBBIX JEMOHCTPAIM [JI WCCIICIOBAHUS W3y9aeMbIX
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SIBJICHUU U MPOIIECCOB, IMIUPUYECKUX U (PYH/IAMEHTATBHBIX 3aKOHOB, X TEXHUYECKHUX
IIPUMEHEHUN.

JlabopatopHoe oOopyaoOBaHUE JJISI YYCHHYECKMX  MPAKTHUYECKUX  padoT
dbopmupyeTcst B BUi€ TeMAaTHYECKUX KOMILIEKTOB M 00ECIIE€UUBAETCS B pacu€Te OJHOTO
KOMIUIEKTa Ha JBYX OOydJarmommxcs. TemaTH4ecKue KOMIUICKThI J1abopaTopHOro
000py1I0BaHUS TOKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM MCIIOJIb30BAaHUH aHAJIOTOBBIX
u 1UPPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHUJE
M (ppoBBIX T1a0OPATOPHIL.

OCHOBHBIMU TIETISIMM  U3y4eHUS (U3UKM B OOIEeM O0Opa30BaHWUU SIBIISIOTCS:

dbopMupoBaHuE WHTEpPECa U CTPEMJICHHUS OOY4YaIOIIMXCS K HAyYHOMY H3Y4YCHUIO
PUPO/IBI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUN O HAyYHOM METOJi¢ IMO3HaHus u (HOpMUPOBAHUE
UCCJIEIOBATEILCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMupoBaHUE HAYYHOTO MHPOBO33PEHHS KakK pe3yJbTara HW3y4YCeHHS OCHOB
CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKY;

dbopMupoBaHue YMEHHH OOBSCHATH SBJICHHUS C HCIOJIb30BaHUEM (DU3UIECKUX
3HAaHUHW W Hay4YHBIX JJOKA3aTEIbCTB;

dbopMupoBaHue TMPEACTABICHUNH O ponu (PU3MKKA JJI9  Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BHUTHE MPEJCTaBICHUI O BO3MOXHBIX cdepax Oymymied mpodeccruoHaIbHOMI
JeSITEIbHOCTH, CBSI3AHHBIX C (DU3MKOM, MOJTOTOBKA K JajbHEHIIeMy 00yUYeHUIO B 3TOM
HaIpaBJICHUU.

JlocTkenue dTUX 1ieneid  oOecreuynBaeTcs pEIIeHHEeM CISAYIOMUX —3ajad
B IIpoIlecce M3yUueHus Kypca GU3UKHA Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus:

npuoOpeTeHne CHUCTeMbl 3HAaHUK 00 oOmux (QU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSX, BKIIOYasi MEXaHUKY, MOJEKYJSIpHYIO (DU3UKY, DJIEKTPOJUHAMUKY,
KBaHTOBYIO (PU3HKY M DJIEMEHTHI aCTPODHU3HKY;

dbopMuUpoBaHUE YMEHUN TPUMEHSTh TEOPETHUECKHE 3HAHUS IJsi OOBSCHEHUS
duznueckux SABICHUNW B TPUPOJEC M I TPHUHITHS MPAKTUYSCKUX PpEIIeHUMN
B IIOBCEJIHEBHOM >KHU3HHU;

OCBOCHHE CTOCOOOB PEIICHUS PA3IMYHBIX 3a7a4 C SBHO 33JaHHOU (PU3NYECKOU
MOJIEIIbIO, 337124, MOAPAa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/laHne (PU3NIECKON MOJIeNH,
aJIeKBaTHOM YCIIOBUSIM 33/1a4d, B TOM YHUCJIE 3a/1a4 UHKEHEPHOr'0 XapaKkTepa;

MOHUMaHUE (PU3NIECKUX OCHOB M MPUHITUIIOB ACHCTBUS TEXHUYECKUX YCTPOUCTB H
TE€XHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEAY;

OBJIQJICHUE METOJaMH CaMOCTOSITEJIbHOTO  IUIAHUPOBAHUS M MPOBEJACHUS
(¢u3HUeCKrX IKCIIEPUMEHTOB, aHAM3a W WHTEpHIpeTanuu WHGOPMAIIH, ONpeIeIeHUs
JIOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTaTa;

CO3/IaHUE YCJIOBUM I PpPAa3BUTUA YMEHUWA MPOCKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOM JIEATENBHOCTH;

pa3BuTue uUHTepeca K cdepam npodecCHOHAIBHOM NESITeNIbHOCTU, CBSI3aHHOM
¢ (hU3UKOM.
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B cootercTBuu ¢ TpeboBanuamu ®I'OC COO yrnyOn€HHbIA YpOBEHb U3YUYEHUS
yueOHoro npeamera «dusnka» Ha ypoBHE CpeaHEro olIero 0opa3oBaHus BEIOUpAETCs
oOy4YaromMUMHCs, IJIAHUPYIOIUMH MPOJOJKEHHE O0pa30BaHUsA MO CHEUHUATBHOCTIM
(M3UKO-TEXHUYECKOTO MpOodUIs.

OO61iee 4KCIIO YacoB, PEKOMEHAOBAHHBIX ISl M3y4YeHHs] (DU3UMKU (YTIIyOJICHHBIN
ypoBeHb) — 340 yacoB: B 10 kmacce — 170 wacoB (5 wacoB B Henmenwo), B 11 kiacce —
170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemslii B mporpaMmme 1o pu3uke nepeyeHb Jad0paTOPHbIX U MPAKTUYECKUX
paboT SABJISETCS pEKOMEHI0BAHHBIM, YUYUTENb JIeaeT BIOOp MPOBEACHUS J1a0OpaTOPHBIX
paboT U OMBITOB C YYETOM MHJIUBHUIYATbHBIX OCOOEHHOCTEN 00yUaromuxcs.

B mporpamme mno ¢usMke KaxXIOoro Kijacca Ipeajiaraercsi pe3epB BpEMEHH,
OTBOJMMBII Ha BApUATUBHYIO YAaCTh MPOTPAMMBbI, COAEpKaHUE KOTOpoH (popmupyercs
ydyacTHHKamMu o0Opa3zoBarenbHOro rmnpoiecca. Jliobass pabouas mporpamma J0JDKHA
MOJIHOCTBIO BKIIFOYATH B ce0sl COJiepKaHne JaHHOM MPporpaMMel 1o (GU3UKe.
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COIAEPKXAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. Hay4yHblii MeTOA NO3HAHNUSI IPUPOIBI

®uznka — pyHaaMeHTanbHas Hayka o npupoje. HayuHslii MeTon mo3HaHUs U
METO/Ibl UCCIIeI0BaHUS (PU3NYECKUX SIBJICHUH.

OKCHepuMEHT M Teopusi B IIpoliecce No3HaHUs npupoasl. HaGmiogenue u
HKCIIEPUMEHT B (PU3HKE.

Cnocobsl  u3MepeHus (U3UYECKUX BEIMYMH (QaHAJIOTOBBIE U ITU(POBBIC
U3MEpUTEIbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[lorpemnoctu n3mMepennii puznyeckux BeanyrH (a0COMIOTHAS U OTHOCUTENbHAS ).

MonenupoBanue (U3MYECKUX SIBIEHUH M MPOLECCOB (MaTepuaabHas TOUKa,
a0COJIOTHO TBEPJOE TENO, HlealbHasl )KUAKOCTb, WCANbHBIA Ta3, TOUCUHBIN 3apsn).
I'mnore3a. Pu3nveCcKuil 3aKOH, TPaAaHULBI €T0 MPUMEHUMOCTH. DU3NUecKask TEOPUsl.

Ponb u Mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHOW HAy4YHOW KapTHUHBI MUDA,
B [IPAKTHYECKOMN AEATEIbHOCTH JIOJICH.

Yyenuueckuii sxcnepumenm, nabopamopHuvie pabomul, nNPaAKMUKym

N3mepenue cuiibl TOKa M HAOPSDKEHUS B LEMH MOCTOSTHHOIO TOKa MPHU MOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIHHBIX TPHUOOPOB.

3HaKkoMCTBO ¢ HH(pPoBoil naboparopuerd mo Qusuke. [Ipumepsr u3MepeHus
(du3MUecKrX BETUYUH MPU MTOMOIIY KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexannka
Tema 1. Kunemamuxka

Mexanunyeckoe aBrxeHrne. OTHOCUTEILHOCTh MEXaHUUECKOTO ABMKEeHUA. CucTteMa
OTCU€TA.

[Ipsimast u oOpaTHas 3a1a9M MEXaHUKH.

Paanyc-BekTop MarepraibHOM TOYKH, €ro MPOCKIIMU HAa OCHU CUCTEMbI KOOPAUHAT.
Tpaekropusi.

[lepemenenne, CKOPOCTh (CpenHsIst CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepuagbHOW TOYKHM, KX TMPOEKIUU HA OCH CHUCTEeMbl KoopauHaT. CloKeHHe
IIEPEMELICHHUN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS W MYTH MaTepuajibHOW TOYKH OT BPEMEHHM U HX
rpaduku.

CBoOomHoe TmajeHWe. YCKOpeHHe CcBOOOAHOTO majacHusA. JIBWKeHHMe Tena,
OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUS
MaTepruaibHOW TOYKH OT BPEMCHH M MX IpadHKH.

KpuBonmHueitHoe nBmxeHue. [[BUKEHHME MaTepUATbHONW TOYKH IO OKPY>KHOCTH.
VYrioBas u nuHelHas ckopocTh. [leproa u yactora oOpamenus. LleHTpocTpeMuTENbHOE
(HOpMalibHOE), KacaTeslbHOE (TaHTeHIMAIBHOE) U IMOJIHOE YCKOPEHHE MaTepHalbHOMN
TOYKHU.
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TexHu4eckne ycTpoMCTBa U TEXHOJIOTUYECKUE MTPOLIECCHI: CIUAOMETD, IBHKECHUE
CHapsI10B, LEIHbIE, IeCTepEHYAThIE U PEMEHHBIE TIEpelayl, CKOPOCTHBIE TUPTHI.

Jlemoncmpayuu

Mogenbe cucTeMbl OTCUYETA, WILIIOCTPALUMS KHHEMATHYECKUX XapaKTEPUCTUK
JBYOKCHUS.

CniocoObI McclieTIoBaHUs JIBYKCHUH.

NnmrocTpanus npeaenbHoro nepexoa 1 UBMEpEHNEe MTHOBEHHOUW CKOPOCTH.

[IpeobOpazoBaHue NBMKEHUM C UCTIOIB30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmionenue  nBwkeHMst Tena, OpOIIEHHOTO TMOJ YIJIOM K  TOPU3OHTY
Y TOPU30HTAIIBHO.

Hanpagnenne ckopocTu npu ABUKEHUU IO OKPY>KHOCTH.

[IpeobpazoBaHue YIrIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHMe myTel, TPaeKTOPHil, CKOPOCTEN NBUAKEHUSI OJTHOTO M TOTO K€ TeJia
B Pa3HbIX CUCTEMAaXx OTCUETA.

Yyenuueckuii sxcnepumenm, nabopamoprule pabomol, NPAKMUKYM

N3ydyeHne HEpPaBHOMEPHOTO [JBMKEHHUS C LEJIbI OMNPEACICHUS] MIHOBEHHOM
CKOPOCTH.

N3mepenne yckopeHUss NpH MNPSMOJUHENHOM pPaBHOYCKOPEHHOM JBHKEHHU
10 HAKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITYTH OT BpEMEHU IIPU PABHOYCKOPEHHOM JIBH>KEHHH.

N3mepenue yckopeHuss CBOOOJHOTO MajieHus (PEeKOMEHIOBAHO MCIIOIb30BaHUE
1 poBoi 1abopaTtopun).

N3yuyenue nBWKEHUS Tena, OpPOIIEHHOTO TOPU30HTAIbHO. [IpoBepka THUIOTE3bI
0 IPSIMOM MPOIMOPLHUOHAIIBHOM 3aBUCUMOCTH MEXAY HaJbHOCTBIO MOJETA U HAYAIBHOU
CKOPOCTBIO Tea.

N3ydeHne NBHKEHUS Teja M0 OKPY>KHOCTH € MOCTOSSHHOM 1O MOJTYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH TEepUoa OOpaIleHuss KOHUYECKOr0 MasgTHUKA OT €ro
[apaMeTpOB.

Tema 2. lunamuxa

IlepBrpiit  3akoH Hprorona. HWuepuumanbHbsle cuctembl orcuéra. [IpuHmun
oTHocuTenbHOCTH ['anunes. HeunepuuanbHble cHUCTEMBbl OTCUYETa (ONpPEACIICHHUE,
MIPUMEPBHI).

Macca tena. Cuna. [lpuHiun cyneprno3uiuu CHil.

Bropoii 3akoH HeroTOHA 111 MaTeprUaibHOM TOYKH.

Tpertuii 3akoH Hpr0TOHA /1711 MaTE€pUAIIbBHBIX TOUEK.

3aKOH BCEMUPHOTO TATOTEHHUSA. DKBUBAJICHTHOCTh I'PABUTALlMOHHONW U MHEPTHOM
MACCBIL.

Cuna TskecTH. 3aBUCUMOCTh YCKOPEHHUsI CBOOOJHOTO TAJEHUS OT BBICOTHI
HaJl MOBEPXHOCTHIO TJIAHETHI U OT reorpaduueckoi mupoThl. [[BrkeHrne HeOECHBIX Tel
1 UX cIyTHUKOB. 3akoHbl Kertepa. [lepBas kocMuueckas CKOPOCTb.
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Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABUXKyIIErocsi C YCKOPEHUEM.

Cuna tpenusi. Cyxoe tpeHue. Cuila TpEHHUsI CKOJIBXKEHUS W CUJIa TPEHUS MOKOS.
Koapumment tpennst. Cuna conpoTUBIEHUS PU JIBUKEHUH TEJA B )KUJIKOCTH UJTU ra3e,
e€ 3aBUCHUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBUKEHUS.

Hasnenue. ' mnpocratnyeckoe nasnenue. Cuna Apxumena.

TexHuuyeckue ycTpoiicTBa U TEXHOJIOTMUECKHUE MTPOLIECCHI: MOAMUITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

HaGmronenne ABWKEHHS TeNl B MHEPUUAIBHBIX U HEHWHEPIUAIBHBIX CHCTEMax
OTCuUéTa.

[TpuHIUIT OTHOCUTEIBHOCTH.

Kauenue nByX HIMIMHIPOB WIH MIAPOB PAa3HOM MACChI C OJIMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIIMATBbHONW CUCTEMBI OTCUETA.

CpaBHeHHME PABHOJICUCTBYIONIEH MPUIIOKEHHBIX K TENy CUJ C MPOU3BEACHUEM
MacCChI TeJia Ha €r0 YCKOPEHUE B MHEPIIMATIbHOW CUCTEME OTCUETA.

PaBeHCTBO cuJj1, BOBHUKAIOIIMX B PE3YyJIbTAaTE B3aUMOICHCTBUS TEI.

N3mepenne Macc 1o B3auMO/IEMCTBHUIO.

HeBecomocThb.

Bec Tena npu yckOpeHHOM MOAbEME U TIaJICHUH.

LleHTpOoOEKHBIE MEXaHU3MBI.

CpaBHeHME CUJT TPEHUSI TTOKOSI, KAYEHUS U CKOJIbKECHHUS.

Yyenuueckuii sxcnepumenm, nabopamoptule pabomsl, NPAKMUKYM

N3mepenne paBHOACHCTBYIONMICH CHJI TNPHU JIBIKCHHUH OpycKa IO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHU JABMKEHHS OpycKa M0 HAKJIOHHON
IJIOCKOCTH Ha 33/IaHHOE PACCTOSIHUE OT €r0 MaccChl.

HccnegoBanue 3aBUCUMOCTH CHJI  YNIPYTOCTH, BO3HUKAIOIIUX B MPYKHUHE
U PE3NHOBOM 00pasIle, OT ux nedopmaruu.

N3ydenne nBUKEHUS CUCTEMBI TEN, CBA3aHHBIX HUTHIO, IEPEKUHYTOU YEPE3 JETKHUM
OJI0K.

WN3smepenne xkodduimieHTa TpEeHHS MO BEIUYUHE YIIOBOTO KOIPHUIMEHTA
3aBucuMocTH Frp(N).

UccnenoBanne ABUKEHHS Opycka MO HAKJIOHHOM IJIOCKOCTH C TEPEMEHHBIM
K03 pUIHEeHTOM TpEeHUSI.

N3yueHne NBU>XEHUS rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena

AbcomotHO TBEp0E Teno. [locTynarenbHOE U BpaIaTeIbHOE JBMKCHUE TBEPOTO
Tesa. MOMEHT CuJIbl OTHOCUTEJIBHO OCHU BpamieHus. [lmedo cuibl. CrloXeHHE Cull,
MPUJIOKEHHBIX K TBEpIOMY Teny. LleHTp TsokecTH Tena.

Y ci10BUSI paBHOBECHS TBEPAOIO TEJIA.

10
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YcroitunBoe, HEyCTOHUNBOE, O€3pa3INuHOE PABHOBECHE.
TexHuyeckue  yCTpOMCTBA M TEXHOJIOTHUYECKHE  IPOLIECCHI:  KPOHIITEHH,
CTPOUTEIBHBIN KpaH, peLIETYaThie KOHCTPYKLUH.

Jlemoncmpayuu
YcoBus paBHOBECHS.
Bunbr paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomsi, NPAKMUKYM
HccnenoBanue yciaoBUM paBHOBECHS TBEPIOTO TEJIA, UMEIOLIETO OCh BPAILICHUS.
KoHcTpynpoBaHre KpOHIITEWHOB U PACYET CHII YIPYTOCTH.
N3ydenne ycTOMYUBOCTU TBEPAOTO TEJIA, UMEIOLIETO IJI0IAAb ONIOPBI.

Tema 4. 3akonwl coxpanenus 6 mexaHuk

Nmnynbc MaTepuaibHOM TOYKH, CUCTEMBI MaTepHaldbHBIX ToueK. LleHTp macc
CHUCTEMbI MaTepUAILHBIX TOUEK. Teopema o0 IBMKEHUU LIEHTPA MaccC.

NMnynbe Cuiibl 1 KI3MEHEHHE UMITYJIbCA TENa.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtriBHOE ABUKEHUE.

MoMeHT uMmnyJsibca MaTepuanbHOM TOukH. [IpencraBnenre o COXxpaHeHMM MOMEHTA
UMITYJIbCa B LIEHTPAJIbHBIX MOJISX.

PaGora cunpl Ha MajoM W Ha KOHEYHOM mepemenieHuu. ['paduueckoe
npeJicTaBieHue paboThl CUJIBL.

MoOIIHOCTE CHIIBL.

Kunernueckast »Heprusi MarepuaJibHOM Touku. Teopema 00 U3MEHEHHH
KMHETUYECKOW SHEPTUU MATCPUAIBHON TOUYKH.

[loTeHunanbHble W  HENOTEHUHAIbHblE CWibl. lloTeHIManbHas  SHEprusl.
[ToTrennuanbHas SHeprus ynpyro aedopMUpOBaHHON mpykuHbl. IloTeHIManmbHas
SHEPrus Tejaa B OJHOPOJHOM IpaBUTAIMOHHOM Toiie. [loTeHimanpHas >Heprus Tena B
IPaBUTALMOHHOM I0JI€ OJHOPOJHOTO apa (BHYTpHU U BHE 11apa). Bropas kocMuueckas
CKOpPOCTb. TpeThs KOCMHUUECKAST CKOPOCTb.

CBsi3p pabOTHl HEMOTEHIMATBHBIX CHUJ C M3MEHEHHEM MEXaHWYECKOW SHEpPTHUH
CUCTEMBI T€J1. 3aKOH COXPAaHEHHSI MEXaHUYECKON SHEPTHUU.

Yrpyrue v Heynpyrue CTOJIKHOBEHUSL.

YpaBHenue bepHynmn 18 uIeanbHOM KHAKOCTH KaK CJIEJICTBHE 3aKOHA
COXpPaHEHHUSI MEXaHUYECKON YHEPTUU.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLECCHI: JBHKEHUE PAaKeT,
BOJOMET, KOTIEP, MPY>KHHHBINA MUACTOJIET, TUPOCKOT, GUTYPHOE KaTaHUE Ha KOHBKAX.

Jlemoncmpayuu
3aKOH COXpaHEHHUS UMITYJIbCA.
PeakTBHOE ABHKEHUE.
HN3mepeHre MOIITHOCTH CHUJIBI.
N3MeHeHre sHepryuu Tejia Mpyu COBEPIIEHUH padOTHI.

11
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B3aumHble ipeBpallieHus KUHETUYECKON U IOTEHIMAIbHON DHEPIUM IPU JAECUCTBUU
Ha TEJIO CWIBI TSHKECTU U CWIIBI YIIPYTOCTH.
CoxpaHeHue YHEPTUH MPU CBOOOTHOM IMaJICHUH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomsi, NPAKMUKYM

N3mepenune nMirynabca Tena no TOpMO3HOMY ITYTH.

W3mepenue CUilbl TATH, CKOPOCTH MOJIEIN 3JIEKTPOMOOUIISL U MOILIHOCTH CHJIBI TSTH.

CpaBHEHUE NU3MEHEHHUS UMITYJIBCA TENA C UMITYJIBCOM CHIIBL.

HccnenoBanne cOXpaHEHUS UMITYJIbCA IPH YIPYTOM B3aUMOJACHCTBHH.

N3mepenne KNHETUYECKOM SHEPTUHU TeJla 10 TOPMO3HOMY MYTH.

CpaBHeHHE HM3MEHEHHS NOTEHUUAJIbHOM HSHEPruu MPYKUHBI C PAOOTON CHUIIBI
TPEHUSL.

Onpenenenrie pabOThI CUJIbI TPEHUS NP JABHKEHUHU TeJla M0 HAKJIIOHHOW TIOCKOCTH.

Pa3nen 3. Moaekyasipuas puznka u TepMOIMHAMHUKA
Tema 1. Ocnoevl moneKyaapHo-KuHemuueckol meopuu

OcHOBHBIE TIOJIOKEHHSI MOJIeKyJsipHO-KuHeTnueckot Teopun (MKT), ux omnbiTHOE
obocHoBanue. [uddysus. bpoyHoBckoe nBmwkeHue. XapakTep JBHXKEHUS U
B3aMMO/ICHCTBUS YaCTUIl BellleCTBA. MOJieN CTPOCHUS Ta30B, KUJIKOCTEW U TBEPBIX TEIl
1 00BbsCHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATUX MOjeneil. Macca u pazmepsl MOJIEKYJ
(aromoB). Komuectso BemiectBa. [loctosinnast ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u cnocoOsl e€ wu3Mmepenus. Illkana
temrieparyp Llenbcus.

Mogenb uaealbHOro ra3a B MOJIEKYJISIPHO-KMHETHUECKON TEOpHH: YaCTHUIIbI Ta3a
JIBUKYTCSI XaOTUYECKH U HE B3AUMOJICHCTBYIOT JIPYT C IPYTOM.

l'azoBble  3akoHBL.  YpaBHeHue MeHnneneeBa—Knamneiipona.  AOcomtoTHas
temneparypa (mkana temneparyp KensBuna). 3akon J[lameroHa. HM3ompolieccsl
B UJI€aJIbHOM T'a3e C OCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe npeacraBieHue
M30MPOIIECCOB: U30TEpPMa, H30X0pa, u300apa.

CBsi3b MEXIy JNABICHUEM M CpPEIHEW KMHETUYECKOW AHEPrueil MoCTYyMaTelIbHOTO
TEIJIOBOTO JBHKEHHSI MOJIEKYJI HICAIBHOTO T'a3a (OCHOBHOE YPAaBHEHUE MOJIEKYJISIPHO-
KUHETUYECKOW TEOPUU UIEATIBHOTO ra3a).

CBsi3p aOCONIIOTHOW TeMIIepaTypbl TEPMOIWHAMUYECKONH CHUCTEMBI CO CpEIHEH
KMHETHUYECKOU HEPTHUEN MTOCTYIATEIBHOIO TEMJIOBOTO IBUKEHUS €€ YaCTHULL.

TexHuueckue ycTpoiicTBa M TEXHOJIOTHYECKHE MPOLECCHl: TEPMOMETp, OapoMeTp,
MOJy4eHUE HAHOMATEPHUAJIOB.

Jlemoncmpayuu
Mopenu IBUKEHHS YaCTHUIL BELIECTBRA.
Mojenb OpOyHOBCKOTO JIBUYKECHHUS.
Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JBUKEHHUSI.
Huddy3us xxunkoctei.
Mogens onbita LltepHa.

12
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IIputsxeHne MoJIeKyII.
Monenn KPUCTAJUINYECKUX PELIETOK.
Habmronenue u ucciaenoBaHue U30MPOLECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomsi, NPAKMUKYM

HccnenoBanue npouecca yCTaHOBIICHUS TEIUIOBOTO PAaBHOBECHS MPHU TEIIOOOMEHE
MEXKY ropsiyer U XOJI0JHON BOJOM.

W3yuenue uW30TEpMHUYECKOTro Imporecca (PEeKOMEHIOBAaHO  HCIIOJIb30BaHUE
uudpoBoit mabopatopun).

N3yyeHnue n30Xo0pHOTro mporecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mautunot

TepMmonnHamuueckas (TH) cucrema. 3anaHue BHEITHUX YCIIOBUM
JUIs. TEPMOJIMHAMUYECKOM cUcTeMbl. BHenHMe U BHYTpeHHUE napaMmeTpsl. [lapameTpsi
TEPMOJIUHAMUYECKOW CUCTEMbl KaK CpPEIHUE 3HAYCHUS BEJIWYWH, OINMCHIBAIOIIUX €&
COCTOSIHME€ HA MUKPOCKOITMYECKOM YPOBHE.

Hyneoe Hayajo TEPMOJIMHAMUKH. CamornpousBosibHast penakcanus
TEPMOJANHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mogenbs uaeanbHOro ra3a B TEPMOJMHAMUKE — CHUCTEMA YPABHEHHI: ypaBHEHUE
MenneneeBa—Knaneiposa W BBIPpAXXEHUE [UII BHYTPEHHEHW DJHEPru™. Y CIOBHSA
IPUMEHUMOCTHA 3TOW MOJENH: HU3Kash KOHLIEHTPALMS YacTHUIl, BBICOKUE TEMIEPaTypBhl.
BolpaxeHue i1 BHYTPEHHEW 3HEPTUH OJJHOATOMHOTO UIEaJIbHOTO ra3a.

KBa3ucraTnueckue U HeCTaTHUECKUE MTPOLIECCHIL.

DOneMeHTapHas pabora B TepMoaWMHAMUKe. Beruncienue paboTel 1o rpaduky
npolecca Ha pV-aguarpamme.

Tennomnepenaya kak crocod U3MEHEHHS BHYTPEHHEH SHEPTUU TEPMOIMHAMUYIECKON
CUCTEeMBI 0e3 coBepIeHus padoThl. KOHBEKIHS, TEMIOMPOBOIHOCTD, U3TyUEHHUE.

KonmnuectBo Temnorsl. Temno€MKOCTh Tena. Y IieibHasi U MOJISIPHAS TEIIOEMKOCTH
BEIIECTBA. YpaBHeHHEe Maiiepa. YaenpHas TeIUIOTa CropaHus ToruiMBa. Pacyér
KOJIMYECTBA TEIUIOTHI TIpH Terutonepenaye. [lonsatre 06 agunabatHom mporecce.

IlepBrIil 3aKOH TepMoOAMHAMUKU. BHYTpeHHsAs sHeprusd. KonmyecTBo TEmoTel U
paboTa Kak Mepbl U3MEHEHHS BHYTPEHHEW SHEPTUU TEPMOIUHAMUYECKOU CUCTEMBI.

BTopoii 3aKkOH TepMOAMHAMHMKH i1 PaBHOBECHBIX IMPOLECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE€ TEPMOJAMHAMHUYECKONM CHUCTEMBI MNPOXOAUT E€IUHCTBEHHAs
anuabata. AGCOMIOTHAs TeMIepaTypa.

Bropoii 3akOH TEpMOJMHAMHUKH JJIi HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXKHO
nepeaarh TEIIoTy OT Oojiee XOJOMHOTO Tena K Ooyiee HarpeToMy 0e3 KOMIEHCAIluu
(Knay3zuyc). HeoOpatumMocTh IPUPOJHBIX MPOLIECCOB.

[TpuHumne! geictBus TermoBbix mamuH. KIT/.

MaxkcumansHoe 3Hauenne KIIJI. [ukm Kapno.

13
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DKOJIOTUYECKHE AaCIeKThl MCIIOJIb30BaHUSl TEIUIOBBIX JBHUrareneil. TemmoBoe
3arpsi3HEHUE OKPYIKAIOLIEH CPEbL.

TexHUYecKne yCTPOMCTBA M TEXHOJOTMYECKUE IIPOLECCHI:  XOJOAUIbHUK,
KOHJIUIIMOHEP, AU3ETbHBIN U KapOIOpaTOPHBIN JBUraTeNd, TapoBas TypOrHA, TOJTYUYEeHHE
CBEPXHU3KUX TEMIEPATYP, YTWIM3ALUMUSA «TEIUIOBBIX» OTXOAOB C HCIOJb30BAHUEM
TEIUIOBOIO HAacoca, YTWIM3auusi OWOOpPraHMYEeCKOro TOIUIMBAa [JIsi  BbIPAOOTKHU
«TEIUIOBOM» U DIEKTPOIHEPTUU.

Jlemoncmpayuu
N3meneHnne teMneparypsl Ipu ainabaTHuecKoM pacIIupeHUH.
BosaymiHoe orauso.
CpaBHeHME YIETbHBIX TEMIOEMKOCTEN BEILIECTB.
Cnoco0bl UI3MEHEHUSI BHYTPEHHEHW YHEPTUU.
Hccnenosanue annabaTHOro mpouecca.
KomrnbroTepHble MOJIEN TEMIOBBIX JBUTATENEH.

Yyenuueckuii sxcnepumenm, nabopamopruvie pabomol, NPAKMUKYM

N3mepenue yaenbHOM TeI0EMKOCTH.

HccnenoBanue nporecca OCThIBAHHS BEIIECTBA.

HccnenoBanue annabaTHOTO Mpolecca.

N3yyeHne  B3aUMOCBS3M  DHEPrUM  MEKMOJIEKYJSIPHOTO  B3aUMOJACHCTBUS
U TEMIIEPATYPbl KUTIEHUS )KUIKOCTEM.

Tema 3. Azpecamnuie cocmoanusn eeujecmea. DPazosvie nepexoovl

[Tapoobpa3zoBanue u koHaeHcaius. VMcnapenwe u kureHue. YaelbHas TEIUIOTa
apooOpa3oBaHUsI.

HacelienHble 1 HeHachIlIEeHHbIE Mapbl. KauecTBeHHasi 3aBUCMMOCTD INIOTHOCTH U
JABJICHUS HACBHIIICHHOTO Tapa OT TeMIlepaTyphbl, MX HE3aBUCUMOCTH OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AABJIEHUS B )KUIKOCTH.

BrnaxHocTh Bo3nyxa. AGCONIOTHASI U OTHOCUTENbHAS BIAXKHOCTb.

Teépmoe Temo. Kpucrammmueckne u amMopdHbie Tena. AHU30TPOMHS CBOMCTB
KpuctayyioB. [lnaBneHne © KpucCTauIM3alusd. YOElbHAas TEIUIOTa IUIABJICHUS.
CyOnumarusi.

Hedbopmanum TBEPHOro Tena. Pactsokenme m coxartme. Cnur. Monyms HOnra.
[Ipenen ynpyrux aedopMaiui.

TennoBoe pacuiMpeHue KUAKOCTEH U TBEPABIX Tel, O00BEMHOE WM JIMHEUHOE
pacmpeHre. AHTapMOHU3M TEIUIOBBIX KOJEOAHWI YacTHIl BENIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEpTUH B (ha30BBIX MEPEX0/IAX.

VYpaBHeHHE TEMJI0BOIo OanaHca.

[ToBepxHocTtHOe HaTsbkeHwe. KodppuUMEHT MNOBEPXHOCTHOTO — HATSKEHMS.
Kanumnsipusle siBnenus. JlaBneHue moj HCKPUBIEHHONW MOBEPXHOCTHIO KUAKOCTH.
®opmyna Jlannaca.
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TexHu4yeckue YCTpOﬁCTBa N TCXHOJOTHUYCCKUC NPOLCCChI: ) XUIAKHC KPpUCTAJIbI,
COBPEMCHHBIC MaTCPpHAJIbI.

Jlemoncmpayuu
TermnoBoe paciupeHue.
CBolicTBa HACBIIIEHHBIX MTAPOB.
Kunenne. Kunenue npu noHU>KEHHOM 1aBJICHUM.
N3Mepenne cuiibl MOBEPXHOCTHOTO HATSKEHUA.
OMBITEI ¢ MBUILHBIMU TIJIEHKAMH.
CmavuBaHue.
Kanunnsipuele siBieHus.
Moie1u HEHBIOTOHOBCKOM KUIKOCTH.
CniocoObl u3MepeHus BIaXHOCTH.
HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAUNIMYECKOTO BEIIECTBRA.
Bunsr nedopmarimii.
HaGmonenne manbix aqedopmarui.

Yyenuueckuii sxcnepumenm, nabopamopruvie pabomol, NPAKMUKYM

N3ydenne 3aKk0OHOMEPHOCTEH UCTTAPEHUS JKUJIKOCTEH.

N3mepenue yienbHON TETUIOTHI IJIABJICHUS JbA.

N3yuenue cBOWMCTB HACBHIIIEHHBIX MTAPOB.

N3mepenne aOCOMIOTHONM BIAXKHOCTH BO3AyXa M OIEHKA MacChl IapoB
B IIOMEIIICHUH.

N3mepenue ko3P uiineHTa NOBEpXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH 1eopMaliii PE3UHOBOTO 00pasiia OT MPUII0KEHHOU
K HEMY CHJIBI.

Paznen 4. JnexkrpoamHaMuka
Tema 1. dnekmpuueckoe none

OnekTpuzauuss Tel HW €€ NposABICHUS. OJeKTpuueckuid 3apsn. JBa Buna
JJEKTPUYECKUX  3apAnoB.  IIpOBOOHWMKH, JHMIJIEKTPUKM U MOJYIPOBOJHUKH.
DNeMEeHTapHbBIN AJEKTPUUECKUH 3aps. 3aKOH COXPAHEHUS SJIEKTPUUECKOr0 3apsia.

B3aunmopeiictBue 3apsagoB. Toueunble 3apsasl. 3akoH Kynona.

Onektpuueckoe noje. Ero neiicTBrue Ha 3JIEKTPUYECKUE 3apsiibl.

Hampsix€anocts anexrpudeckoro mosst. [IpoOuerit 3apsa. Jlnanm HanpsHKEHHOCTH
aneKkTpuyeckoro noss. OTHOPOAHOE SIEKTPUUECKOE TOJIE.

[ToTeHIIManbHOCTh  JJIEKTPOCTATHYECKOrO  MMOJsA.  Pa3HOCTH  MOTEHIMAJOB
n HanpsbkeHue. lloTeHumanbHas sHeprust 3apsaa B DIIEKTPOCTATUYECKOM IIOJIE.
[Torenmman snekTpocTtatndeckoro mnois. CBs3b HaANPSXKEHHOCTH TOJST U PAa3HOCTH
MOTEHIMAIOB ISl BJEKTPOCTATUYECKOTO moJjig (Kak OJHOPOJHOro, TakK U
HEOTHOPOJIHOTO).

[TpuHIUITI Cyneprio3uiuy 31EKTPUYECKUX MOJIEH.
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[lone Toueunoro 3apsiga. Ilone paBHOMepHO 3apsbkeHHOM cdepnl. [lome
PaBHOMEPHO 3apsDKEHHOTO0 1o 00bEMy mapa. llone paBHOMEpHO 3apsHKEHHOM
OeCKOHEUYHOM IUIOCKOCTU. KapTuHbl JMHUNA HanpsKEHHOCTH O3TUX TOJEH U
AKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKHM B DJIIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECHS 3apsI0B.

JIMPNEKTPUKHU B AJIEKTPOCTATUUYECKOM MoJe. JIMdeKkTprudeckas MpOHUIAEMOCTh
BEILIECTBA.

KongeHncarop. OJEKTpOEMKOCTh KOHIAEHCATOpA. IJIEKTPOEMKOCTH  IUIOCKOTO
KOHJIEHCATOpa.

[TapamienbHOE CcoenMHEHHE KOHAEHCATOpoB. IlocnenoBarenpHOE COEIMHEHHE
KOHJIEHCATOPOB.

DHeprus 3aps>KEHHOr0 KOHEHCaTopa.

JIBr>KeHME 3apsyKEHHOW YaCTULIBI B OJHOPOIHOM 3JIEKTPUUYECKOM TIOJIE.

TexHnueckue yCTpOMCTBA M TEXHOJIOTMYECKME IMPOLIECCHI:  DIJIEKTPOCKOII,
ANEKTPOMETP,  DJIEKTPOCTATUYECKash  3allliTa,  3a3eMJICHHE  3AJIEKTPONpHOOpOB,
KOHJIeHCaTOphI, reHepaTop Ban ne ['paada.

Jlemoncmpayuu

Y CTpONCTBO U IPUHIUII AEUCTBUS JJIEKTPOMETPA.

DIEKTPUUECKOE TI0JIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE MOJIE IBYX 3aPSKEHHBIX TUIACTHH.

Mopnensb anekTpoctaTudeckoro reneparopa (Ban ne I'paada).

[IpOBOHUKH B 3JEKTPUUYECKOM IIOJIE.

DneKkTpocTaThuyecKas 3aluTa.

YCTpolCTBO M AEUCTBUE KOHCHCATOPA OCTOSHHOU U ITIEPEMEHHON EMKOCTH.

3aBUCHUMOCTbD 3JIEKTPOEMKOCTH IIOCKOrO KOHAEHCAaTopa OT IUIOLIAAW IUIACTHH,
PacCTOSIHUSA MEXAY HUMU U JUBJICKTPUUYECKON ITPOHULIAEMOCTH.

DHeprus ANeKTPUUYECKOro MO 3apSAKEHHOTO KOHJIEHCAaTOopa.

3apsiika U pa3psaka KOHJIEHCATopa 4Yepe3 PE3UCTOp.

Yyenuueckuii sxcnepumenm, nabopamoptule pabomsl, NPAKMUKYM

OueHka cui B3aUMOJEHCTBHS 3aPSAKEHHBIX TEJ.

HaGmronenne mnpeBpailieHuss 3HEPTrUu 3apsHKEHHOTO KOHJIIEHCATOpa B SHEPTHIO
W3JIy4YCHUS CBETOAMOMA.

N3ydenune nmpoTekaHusi TOKa B LEIH, COAEPKAIIEH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHUHAIOB (HAMPSKEHUs) MPU MOCIEI0BATEILHOM
COEIMHEHUN KOHJEHCATOPOB.

HccnenoBanue paspsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanublii 31eKmpuyeckKuii MoK

Cuna Toka. [IoCTOsIHHBIH TOK.

YcCioBHUs CyIIECTBOBAHUS MOCTOSHHOIO AJIEKTPUYECKOro TOKa. MICTOUHUKU TOKa.
Hamnpsixenne U u DJ1C é.

3akoH OMma JJ1s y4acTKa LEIH.
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DJIEKTPUYECKOE CONPOTUBIICHUE. 3aBUCUMOCTH COIPOTUBIEHUS OJHOPOIHOIO
IIPOBOJHMKA OT €ro JUIMHBI M IUIOIIaAM IONEPEYHOrO CEYCHHs. Y IeIbHOE
COIIPOTUBIICHUE BEILICCTBA.

ITocnenoBarenbHOE, NapaJlIEIbHOE, CMEIIAHHOE COEUHEHUE TPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX NeKTpuueckux 1eneil. [Ipasuna Kupxrodga.

PaGota snexrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOIHOCTh  3JEKTPUYECKOro  TOKAa. TemnoBas  MOINHOCTb,  BbLAEISIEMAs
Ha pe3ucTope.

OJIC m BHYTpEHHEE CONPOTHUBJIECHHE HMCTOYHMKA TOKAa. 3akoH OMa [ MOIHOMN
(3aMKHYTOM) 371eKTprUYeCcKOil 11er. MouHOCTh HCTOUHHMKA ToKa. KopoTkoe 3aMbIKkaHue.

KonzencaTop B 1enu mocTosIHHOTO TOKA.

TexHuueckne ycTponucTBa U TEXHOJIOTUYECKHUE MPOLECCHI. aMIIEPMETP, BOJIBTMETD,
peocTaT, CUETUNK IEKTPUUECKON IHEPTUH.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUSL.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HAMPSDKCHUS IS PE3UCTOPA, JIAMIIBI
HaKaJIMBaHHUSA U CBETOAMO/IA.

3aBUCUMOCTH COMPOTUBJICHUS IUIUHAPUYECKUX MPOBOJTHUKOB OT JUTMHBI, TUTOIIAIH
MOTIEPEYHOT0 CEUCHHS U MaTepuara.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT COMPOTHUBIICHHUS TPH MOCTOSHHOM
HaTPsHKECHUH.

[Tpssmoe u3mepenue DJIC. KopoTkoe 3aMbIkaHHE TaJIbBaHUUECKOTO JJIEMEHTA U
OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnioco0bI coeTMHEeHHs] ICTOYHUKOB Toka, DJ]C Garapeit.

HccnenoBanue pa3HOCTH MOTEHITMATIOB MEK/TY ITOJTI0OCAMU HCTOUYHHUKA TOKA OT CHJIBI
TOKA B IIEIH.

Yyenuueckuii sxcnepumenm, nabopamoptule pabomsl, NPAKMUKYM

HccnenoBanre cMEaHHOTO COSUHEHUS PE3UCTOPOB.

N3mepenue yienbHOro CONpOTUBIIEHUS TPOBOJHUKOB.

NccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT HAIPSKEHUS JUIs1 JIAMITbl HAKAJTMBAHMUSL.

VYBenuueHue npenesa u3MepeHus amnepmMeTpa (BoJIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONTPOTUBIICHUS UICTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd DJJC TralbBaHUYECKOTO »HJIEMEHTAa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pa3HOCTH MOTEHIIMAIOB MEKTy MOJTIOCAMU UCTOUHUKA TOKA OT CHJIBI
TOKa B LIETH.

HccnenoBanne 3aBUCUMOCTH MOJE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIbI TOKA.

Tema 3. Toku 6 paziuunsvlx cpeoax

DneKkTpuyueckas MpOBOAUMOCTD Pa3IUYHBIX BEIIECTB. DIEKTPOHHASI TPOBOJUMOCTD
TBEPJBIX METANIOB. 3aBUCUMOCTb COINPOTUBIEHUS METANIOB OT TEMIEPATYpHI.
CBepxXnpoBOIUMOCTS.
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OneKkTpuueckuid TOK B BakyyMe. CBoWCTBa  JJIEKTPOHHBIX  ITYYKOB.

[HonynpoBoguuku. CoOCTBEHHAs! U MPUMECHAs! TPOBOJUMOCTh MOJYIPOBOJIHUKOB.
CaoiictBa p—Nn-nepexoja. IloaynpoBoaHUKOBEIE TPUOOPBHI.

ONEKTPUYECKUA TOK B DJIEKTPOJIUTAX. OJJNEKTPOJUTHYECKAS JUCCOLMALMS.
Dnextponus. 3akoHbsl Dapajaes 175 FACKTPOIU3A.

DNEeKTpUYECKU TOK B rasax. CaMOCTOSTENbHBI U HECAMOCTOSATENbHBIA pa3psl.
Paznuunsbie Tumbl camocTosTenbHOTO0 paspana. Monuus. [nazma.

TexHudeckne ycTpoWCTBa U MPAKTUYECKOE NMPUMEHEHHE: ra30pa3psIHbIe JIAMIIbL,
ANIEKTPOHHO-JIy4YeBasi TpyOKa, MOJIYNPOBOJAHUKOBBIE MTPHOOPHI: AMOI, TPAH3UCTOP,
doToaMON, CBETOAMOJ, TrajbBaHUKA, paQUHUPOBAHHE MEAM, BBIIJIABKA ATIOMUHUS,
AIEKTPOHHASI MUKPOCKOMIUSI.

Jlemoncmpayuu
3aBUCHMOCTb COIPOTUBJIEHUSI METAJUIOB OT TEMIIEPATYPHI.
IIpoBOAUMOCTB 3JEKTPOJIUTOB.
3akoHbl anekTponuza Papazes.
HckpoBol pa3psi 1 MpOBOAUMOCTD BO3AyXa.
CpaBHEHUE NPOBOJANMOCTH METAIIIIOB U MTOJIYITPOBOAHUKOB.
OHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yyenuueckuii sxcnepumenm, nabopamoptule pabomsl, NPAKMUKYM
HaGmronenue anexkTponusa.
N3mepenue 3apsia OqHOBAIIEHTHOIO HOHA.
HccnenoBanne 3aBUCUMOCTH COIIPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.
CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKUN MPAKTUKYM

CrocoObl m3MepeHuss (PU3NYECKUX BEIMYHMH C HCIOJIH30BAHMEM AHAJOTOBBIX U
U(GPOBBIX HM3MEPUTEIBHBIX NPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCONIOTHBIE W OTHOCUTEIBHBIE MOTPEUTHOCTH HU3MEpPEHUN (U3MUECKUX BEIUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBenenne KOCBEHHBIX M3MEPEHUN, MCCIEAOBAHMIA 3aBUCUMOCTEH (DHU3HUECKUX
BEIIMYMH, TIPOBEpKA TIPEIJIOKEHHBIX TUIOTe3 (BbIOOp U3 paboT, OMHCaHHBIX
B TEMaTUYECKUX pa3fenax «YUYeHHUECKHH OHKCIIEPUMEHT, JabopaTopHble paboTHI,
MIPAKTUKYM).

Me:xxknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku yrimyonéaHoro ypoBHs B 10 kiacce oOCyIIECTBISIETCS
C YU4ETOM COJIEpKaTEIbHBIX MEXITPEMETHBIX CBSA3EH C KypcaMy MaTeMaTHKH, OMOJIOTHH,
XUMWH, Teorpadun 1 TEXHOJIOTHH.

Mesicnpeomemuvie noHaAmMuUA, C6A3AHHbBIE C U3YYEHUEM MEMO008 HAYUHO20
no3nanus: SBICHVE, HAYYHBIN (DakT, TumoTe3a, pu3nueckas BEIMUMNHA, 3aKOH, TEOPHS,
HaOJIOICHUE, OSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, W3MEpPEHHE, TOTPEITHOCTH
U3MEPEHUH, U3MEpUTENbHBIE TPUOOPHI, LI pPOBas 1adopaTopus.
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Mamemamuxa: Peiienne cucteMbl ypaBHeHuil. JluneitHas QyHkuus, napadorna,
runepOosia, ux rpauku 1 cBoiicTBa. TpUroHOMEeTpUYECKHe PYHKIUU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BekTopbl M HX
MPOEKIMU Ha OCU KOOPJIMHAT, CIOKEHNUE BEKTOPOB.

Buonozusa: MexaHunyeckoe JBHXKEHHE B KUBOW mpupozae, auddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYXKAIOIIEW Cpelibl,
yTUIM3alusl  OMOOPraHWYeCcKOro  TOIUIMBA  JJii  BBIPAOOTKH  «TEIUIOBOM» U
ANEKTPOIHEPTUU, TOBEPXHOCTHOE HATSIKEHHWE M KalWJUIAPHBIE SIBJICHUS B MPUPOJE,
AIEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: NUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb
BELIECTBA, MOJISIpHAsl Macca, MoJy4YeHue HAHOMATEepUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX
TeN, KUJIKOCTEH M Ta30B, JKUJKHE KPUCTAJUIbI, IJIEKTPUUECKHE CBOMCTBA METAILIOB,
ANEKTPOIUTHYECKAS JUCCOLMALINS, TaJbBAHUKA, SJIEKTPOHHAS MUKPOCKOTIHS.

T'eozpagpusn: BnaxxHOCTb BO3AYyXa, BETPbI, 0apOMETP, TEPMOMETD.

Texnonozusa: npeobpa3oBaHUe TBUKEHUN C MCMHOJIb30BAHUEM MEXaHU3MOB, YUET
CyXOro M >HUIKOTO TpPEHHS B TEXHUKE, CTATUUYECKHUE KOHCTPYKIMH (KPOHIITEWH,
penieTyaTbie KOHCTPYKIIUU ), UCTIOJIH30BAaHUE 3aKOHOB COXPAHEHUSI MEXaHUKHU B TEXHUKE
(rupockor, BOOOMET U ApPYyTue), ABUTATeNb BHYTPEHHETO CropaHus, rnapoBas TypOuHa,
OBITOBOM  XOJOJWIBHHUK, KOHAMLMOHEpP, TEXHOJOIMM IOJYyYEHHUS COBPEMEHHBIX
MaTEPHAJIOB, B TOM YHWCJIE HAHOMAaTEpUAaJIOB, U HAHOTEXHOJIOTMH, DIEKTPOCTATHYECKas
3allUTa, 3a3€MJICHHE 3JIEKTPOIPUOOPOB, Ta30pa3psiAHbIE JaMIIbI, TOJIYIPOBOAHUKOBBIE
npuOOpHI, rajlbBaHUKA.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHBI

JIn4HOCTHBIE pPE3yIbTaThl OCBOCHUS ydeOHOro mnpeaMera «Dusnka» MTOTKHBI
oTpakaTb ~ TOTOBHOCTb M  CIIOCOOHOCTb  OOYyYalolUMXCSi ~ PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTpPEHHEW TO3ULMEH JUYHOCTH, CHUCTEMON I[IEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOIINX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACHIMPEHUE >KU3HEHHOTO OMbITa M OIbITa
JESITEIIbBHOCTA B MPOLECCE peATU3alUM OCHOBHBIX HAIPABICHUN BOCIUTATEIBHON
JESITEIIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:kaIaHCKOro BOCTIMTAHMSI:

C(OPMHUPOBAHHOCTh TPAKAAHCKOW TMO3MIMK OOYYAIOUIErocss KaKk aKTHBHOTO
M OTBETCTBEHHOT'O WIEHA POCCHHUCKOTO OOIIECTBa;

HPUHSITHAC TPaMIUOHHBIX 00I1IeYeI0BEUCCKUX I'YMaHUCTHYCCKHUX
U IEMOKPATHYCCKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESITEIBHOCTh B HHTEpPECaX TIPaXKTaHCKOTO
001IecTBa, yUaCTBOBATh B CAMOYIIPABICHHH B 00pa30BaTEeIbHOIN OpraHU3allHy;

yMEHHE B3aUMO/ICHCTBOBATh C COIIMAIEHBIMU HHCTUTYTAMH B COOTBETCTBUH C MX
(QYHKIMSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHHUTApHON U BOJIOHTEPCKOI AEATEITLHOCTH;

2) MATPHOTHYECKOTO BOCTIUTAHUS
c(hOopMHUPOBAHHOCTh POCCUUCKON IpakJaHCKOW MIACHTUIHOCTH, MATPUOTU3MA;
LIEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHMBOJAM, JIOCTHKEHUSIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PUBUKU U TEXHUKE;

3) IYyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHUS:

c(hOopMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHHUS, STHUYSCKOTO TTOBEICHNS,

CIIOCOOHOCTh  OIICHWUBAaTh CHTYallUI0 ¥ TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSCh HA MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M I[EHHOCTH, B TOM YHCIIC
B JCATEIIbHOCTH YUYEHOTIO;

OCO3HaHUE JIMYHOTO BKJIajJa B TOCTPOCHHUE YCTOMUMBOTO OYAYIIETO;

4) 3CTeTHYeCKOr0 BOCITUTAHMA:
ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOUYasl ACTETUKY HAy4HOTO TBOPYECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;

5) Tpy10BOro BOCIUTAHMSA:

HMHTEpEeC K pas3iuyHbIM chepaMm npodhecCUOHAIBHOU NEATeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3UKOW M TEXHUKOM, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOp Oymymien
npodeccuu U peanru30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIJIaHbI;
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TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001aCT (PU3UKHU
Ha TPOTSDKEHUU BCEH JKU3HU;

6) IKO0JIOrH4ecKOro BOCIIMTAHMS

c(OpMHUPOBAHHOCTh KOJOTUYECKON KYJIbTYPbl, 0OCO3HAHUE III00ANBHOI0 XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYIIECTBICHUE ACUCTBUU B OKPYXKAIOIIEH CpPele HA OCHOBE
3HAHHU LEeJIeH YCTOWYHUBOTO Pa3BUTHUSA YEIIOBEUECTBA,

Pacmpenne onbiTa IESITENBHOCTH KOJOIMYECKON HAIIPABICHHOCTH HA OCHOBE
UMEIOLIUXCS 3HAHUMU M0 (PUBHKE;

7) NEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs PU3MUECKON HAYKU;

OCO3HAaHHE LIEHHOCTU HAyYHOW AEATEIBbHOCTH, TOTOBHOCTH B MPOLECCE MU3YUYEHUS
GU3MKK  OCYIIECTBIATH  NPOEKTHYID U HMCCIENOBATEIbCKYIO  JIESITEIBbHOCTh
WHIVBU1YaJbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIC YHUBEPCAJbHbIC YUyeOHbIe IeiCTBHUSA
ba3oBble jlornyeckue 1eMcTBUA:

CaMOCTOSITEILHO (hOPMYJIMPOBATh U aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpPUBATh
ee BCCCTOPOHHC,

ONIPCACIIATD LCIU ACATCIBbHOCTH, 3a1aBaTh ITapaMETPhbl U KPUTCPUHN UX JOCTUIKCHUA

BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B paccCMaTPUBAEMBIX (PHU3HMUYECCKUX
ABJICHUAX,

paspabaThiBaTh IUIAH peIIeHHUs TPOOJIeMbl ¢ Yy4€TOM aHaIM3a HWMCIOIIMXCS
MaTepUaIbHBIX 1 HEMATEPUAIILHBIX PECYPCOB;

BHOCUTHb KOPPCKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUC PC3YJIbTATOB
OejIsiM, OOCHHBATb PUCKHU HOCJ'IGI[CTBI/II\/'1 ACATCIIBHOCTH,

KOOPJIMHUPOBATh U BBHIMOJHATH paOOTy B YCIOBUSAX PEATBHOTO, BUPTYAJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

Pa3BHUBATb KPCATUBHOC MBIIIJIICHUC ITPHU PCIICHUHN )KU3HCHHBIX Hp06HCM.

ba3oBble uccieroBare/ibCKue 1efiCTBUA:

BIIQJIETh HAY4YHOM TEPMHHOJIOTHEH, KIIOUEBBIMU TMOHITHUSIMH U METOJaMHU
buznuecKor HAyKu;

BIIAJICTh HAaBBIKAMHU YYEOHO-MCCIEAOBATENHCKOW W TPOEKTHOW JESITeIbHOCTU
B oOmacth (U3UKHA, CIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEIHHOMY MOHUCKY
METOJIOB PEIICHHS 3a7a4 (PU3NIECKOTO CONCPKAHUS, TPUMEHEHHUIO PA3TUIHBIX METOI0B
MO3HAHMS;

BIIQJIETh BUJAMU  JCSATEIBHOCTHM IO TMOJYYEHHIO HOBOIO 3HAHUS, €ro
HMHTEpIpETALUU, PEOOPA30BAHUIO U IPUMEHEHUIO B PA3TUYHBIX YUEOHBIX CUTYaIUSX,
B TOM YHCJIE IIPU CO3JaHUU YUEOHBIX TPOEKTOB B 00JaCTH (PU3UKWU;

21



denepanbHas padouas nporpamma | @usuka. 10-11 knaccesl (yriyOJEHHBIN YyPOBEHD)

BBISIBJISITh IPUYMHHO-CIIEJICTBEHHBIE CBA3U U aKTyaJM3UPOBATh 3a7a4uy, BBIABUTATh
TUNOoTe3y €€ peleHus, HaXOUTh apryMEHTHI JUIsl JOKa3aTeIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PELICHUS;

aHANIM3UPOBATH MOJYYEHHBIE B XOJ€ PELICHHUS 3a7aud pe3ybTaTbl, KPUTUUYECKU
OLICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSAX;

CTaBUTh U  (GOPMYIMpPOBAaTH COOCTBEHHbIE 3aJaud B  00pa3oBaTENbHOU
NEeSTENbHOCTH, B TOM YUCJIE IPU U3YyUYEHUU (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTh 3HaHUS 1O (U3MKE B  MPAKTUYECKYI0  00JacTh
KU3ZHECSATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX IPEAMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIE UJIEH, NPEJIaraTh OpUriHaIbHbIEC TOAXOAbI U PEIICHUS;

CTaBUTH NPOOJIEMBI U 33J1a4H, IOMYCKAIOUIME albTEePHATUBHbBIC PEILICHHUS.

Pab6ora ¢ unpopmanmeii:

BJIQJICTh HAaBBIKAMM  IMOJy4YeHUs HWHGOPMAIMK  (PU3HYECKOTO  COJCPIKAHMS
U3 HWCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBISATh IIOWCK, aHaIu3,
CUCTEMATH3allMI0 M WHTEPHpPETAMI0 HWHPOPMAIIMA PA3IUYHBIX BHJIOB W  (HOpM
IIPE/ICTABIICHHUS;

OILIEHWBATH IOCTOBEPHOCTH HH(OPMAIINH;

UCTIOJIh30BaTh CPEICTBA MH(POPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHIH
B pCIICHWHM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OpraHHW3aI[MOHHBIX  3a/ad
C coOmogeHneM TpeOOBaHUI SPrOHOMHKH, TEXHUKH OE30TMacHOCTH, THTHUEHBI,
pecypcocOepekeHHs, TPaBOBBIX M OATHYECKHX HOPM, HOPM HH(OPMAIIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UUYCCKOTO COJCP)KAHHUS B Pa3IUIHBIX (PopMarax ¢ yd€ToMm
Ha3Ha4YCHUs WH(POpMAIMU W I1IeJIEBOM ayJWTOpPWH, BBIOHMpas ONTUMaIbHYIO (opMy
NPEICTABIICHUS U BU3YAIH3AIIHH.

KoMMmyHMKaTHBHBIE YHMBepPCaJlbHble y4eOHbIC ACHCTBHS:

OCYIIECTBIISITH OOIIEHUE HA YPOKaxX (PU3UKU U BO BHE-YPOUHOU EATEIHHOCTH;

pacrno3HaBaTh MPEANOCHUIKY KOH(MIUKTHBIX CUTYallui U CMSATYaTh KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C HCTIOJIb30BAHUEM SI3bIKOBBIX
CPEICTB;

MMOHUMATh U UCTOJIH30BATh MPEUMYIIECTBA KOMAaHAHOW U UHAUBUYAIbHON paOOTHI;

BBIOWPATh TEMATUKY U METO/Ibl COBMECTHBIX JIEHCTBUM C YUETOM OOIINX HHTEPECOB,
Y BO3MOKHOCTEH Ka)J0T0 YJeHA KOJUIEKTUBA;

MIPUHUMATH L€ COBMECTHOM JEATEeNIbHOCTH, OPraHU30BbIBATh U KOOPJUHUPOBATH
JIEVCTBUS 10 €€ TOCTUKEHUIO: COCTABIISITH IJIaH JCUCTBUH, paCIPEACISATh POJIU C YIETOM
MHEHHI Y4aCTHUKOB, 00CYK/J1aTh PE3yJbTaThl COBMECTHOUM pabOThI;

OLICHMBAaTh KAue€CTBO CBOEr0 BKJIaJa U KaXKJOr0 YYaCTHUKA KOMaHJIbl B OOIIUIA
pe3yAbTaT M0 pa3padOTaAHHBIM KPUTEPUSIM;
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npemaiiaratb  HOBBIC  IIPOCKTHI, OLCHUBAaTh HACH C IIO3MIIMKM  HOBH3HBI,
OPUTIHHAJIBHOCTH, Hp&KTH‘-ICCKOﬁ 3HAYUMOCTH,

OCYHICCTBJIATH MMO3UTHBHOC CTPATCTUYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYaAlUAX,
IMPOSABIIATE TBOPUCCTBO U B006pa)KeHI/Ie, OBITH HWHHUIIHUATUBHBIM.

PeryasiTuBHbIe YHUBepPCAJbHbIE Y4eOHbIe TeMCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh TMO3HABAaTEIbHYIO JAESATENBHOCTh B 00JACTH
(bU3UKHA U aCTPOHOMUH, BBISBJISITH TPOOJIEMBI, CTABUTh U (hOPMYJIMPOBATH COOCTBEHHBIC
3aJ1auuy;

CaMOCTOSITEJILHO COCTABJIATH IJIaH PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3ajad,
IJIaH BBITIOJIHEHUSI TMPAKTUYECKOW paboThl ¢ Yy4€TOM HMEIOUIUXCA PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETIOYTCHUM;

J1aBaTh OIEHKY HOBBIM CUTYaIlUsIM;

pacuIupsTh paMKH y4eOHOTO IIpeAMeTa Ha OCHOBE JTUYHBIX IPEATIOUTEHU;

JienaTh OCO3HAHHBIN BEIOOP, apTyMEHTHPOBATH €0, OpaTh Ha ce0si OTBETCTBEHHOCTh
3a perieHue;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAUIMH B 00J1acTU (PU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHAIbHbI HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallMsiM, BHOCUTh KOPPEKTHBBI B JCSITEIbHOCTD,
OILICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIa/IETh HABBIKAMM TMO3HABATENIbHON pedIeKCHMH KaK OCO3HAHMsSI COBEPIIAEMbBIX
JIEVUCTBUM U MBICIUTEIBHBIX POLECCOB, UX PE3YJIHTATOB U OCHOBAHUM;

UCIIONIb30BaTh MPHUEMBI pedieKCHH JJid OLEHKH CHUTYyallud, BhIOOpa BEPHOTO
pEIICHNUS;

YMETh OLICHMBATh PUCKHU U CBOEBPEMEHHO MPUHUMATH PEUICHUS MO0 UX CHUKEHUIO;

MIPUHUMATH MOTUBBI U aPTYMEHTBI APYTUX IIPU aHAIIU3€E PE3YIIbTATOB A TEIbHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U TOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyYMEHTHI IPYTUX MPU aHAJIU3€ PE3YIbTATOB IEATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTHX HA OIMIHUOKH.

B npouecce n0CTHXKEHUS JIUYHOCTHBIX PE3YyJbTATOB OCBOCHHUSI MPOTrPaMMBI
1o u3MKe U YPOBHS CPETHETO 00IIEero oopa3oBaHusl y 00y4JaromnuXCsi COBEPIICHCTBYETCSI
IMOYUOHATILHBIU UHMETLIeKn, TIPEIIIoNaratonui copMUpPOBAHHOCTD:

CaMOCO3HaHMS, BKIIOYAIONIETO CIIOCOOHOCTh TMOHUMATh CBOE HIMOIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOW 3MOILIMOHAIBHOU c(ephl, ObITH
YBEpPEHHBIM B ce0e;

CaMOPETYJIMPOBaHUs, BKJIOYAIOUIETO CAaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTH 33 CBOE MOBEAECHUE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOLMOHAIBHBIM
M3MEHEHHUSIM U MIPOSIBISITh THOKOCTb, OBITh OTKPHITHIM HOBOMY;
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BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIECH CTPEMJIEHHE K JOCTHKEHUIO LEId H
yCIiexXy, ONTUMH3M, HWHULIHMATUBHOCTh, YMEHHE JI€MCTBOBaThb, HCXOJs W3 CBOHUX
BO3MOKHOCTEH;

SMITaTUH, BKJIIOYAIONIEH CIIOCOOHOCTH ITOHMMAaTh SMOIIMOHAJIBHOE COCTOSIHHE
JPYTUX, YYUTHIBATH €r0 MPU OCYIIECTBICHUU OOIIEHUS, CHOCOOHOCTh K COYYBCTBHUIO U
CONEPEKUBAHUIO;

COIIMAIPHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh BBICTpAaMBaTh OTHOIICHUS
C APYTUMHU JIOJIbMHU, 3a00TUTKCS, MPOSIBIISATh HHTEPEC U pa3peliaTh KOH(IUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K koniry o0yuenus B 10 kiacce npeaMeTHbIE pe3yabTaThl Ha YI1yOJIEHHOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh PoOJib (PU3MKKA B IKOHOMHUYECKOM, TEXHOJIOTHYECKOH, IKOJIOTUYECKOMH,
COLIMAJILHOM W 3TUYECKOM cdepax AesTeNbHOCTH 4YelOBeKa, Poidb W MeCTO (HU3UKHU
B COBPEMEHHOM  HAy4YHOW  KApTHHE  MHUpa,  3HAYEHUE  OMNMCATEJbHOM,
CUCTEMAaTU3UPYIOIIeH, OOBSICHUTENbHON M MPOTHOCTHYECKOW (YHKIMN (undyeckoin
TEOPUH — MEXaHUKH, MOJICKYJSIPHOW (PU3UKU M TEPMOJIUHAMHKH, POJIb (HU3NUECKOU
TeopuH B (GOPMUPOBAHUHU MPEICTABICHUHN 0 (U3UIECKON KapTHHE MUPA;

pa3nuyaTh YCIOBUS NPUMEHUMOCTH MoOAeNed (U3NYECKUX Tel W TMPOIECCOB
(sIBJIeHMIT): MHEepLMaIbHAs CUCTEMa OTCcuéTa, aOCOJMIOTHO TBEPIOE TENO, MaTepuaIbHas
TOYKA, PABHOYCKOPEHHOE JBHXKEHHUE, CBOOOJHOE TMajieHue, aOCOJIOTHO yIpyras
nedopmartiysi, aOCOMIOTHO yNpPyroe U abCOIMIOTHO HEYNPYroe CTOJIKHOBEHMS, MOJIETU
rasa, )KUJAKOCTH 1 TBEPAOro (KPUCTAINIMUECKOTO) TeJa, UICAIbHBIN ra3, TOUEYHbIN 3apsi/,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

pasznuyarh ycioBHs (TpaHHUIbI, 00JIACTH) TMPUMEHHUMOCTH (U3MYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMI XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB M OTPaHUYEHHOCTD
UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBSICHATH MEXAaHMYECKUE MPOLECCHl U SIBICHUS, HCIOIb3YS
OCHOBHBIE TMOJIOKEHUSI U 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTh MEXaHUYECKOTO
IBUXKEHUS, (HOPMYJIbl KMHEMATHKH PAaBHOYCKOPEHHOTO MBW)XKCHUS, MPEeoOpa3zoBaHUs
lManunes mig CKOpoOCTH U epeMeIeHus1, 3aK0OHbl HbI0TOHA, TPUHIIMIT OTHOCUTEIIBHOCTH
lanunes, 3aKOH BCEMHUPHOIO TATOTEHHUS, 3aKOHBI COXPAaHEHHUs HMIYJIbCa U
MEXaHUYECKOW DHEPTUHU, CBSI3h PAOOTHI CUJIBI C M3MEHEHHEM MEXaHWYECKOW JYHEPIHH,
YCJIOBHUSL paBHOBECHs TBEPAOro Teja), MPU HSTOM HCIOIB30BaTh MAaTEMaTUYECKOE
BBIpaQ)KEHUE 3aKOHOB, YKa3blBaTh YCJIOBHUS TMPUMEHUMOCTH (PU3MYECKHX 3aKOHOB:
npeoOpa3oBanuii ['ammes, BTOPOro u TpeThero 3aKkoHOB HpI0TOHA, 3aKOHOB COXpaHEHUS
HMMITYJIbCA U MEXAHUYECKON SHEPIUH, 3aKOHA BCEMUPHOTO TATOTCHUS,

aHAJIM3UPOBATH U OOBACHATH TEIUIOBBIE TPOLIECCHI U SIBJICHUS, UCIIOJIb3Ysl OCHOBHBIE
nosnoxxenust MKT u 3akoHbI MONEKYISIPHON (DU3UKHU U TEPMOJAMHAMUKH (CBS3b AaBICHUS
WJICAUIBHOTO Ta3a CO CPEeOHEW KUHETHYECKOW OHHEpPruer TEIUIOBOrO JBWKECHUS U
KOHIIEHTPAILIMEN €0 MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEILIECTBA CO CPEAHEN KUHETUYECKOM
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SHEPrUe TEIUIOBOTO JBWXKEHHS €ro 4YacTHll, CBA3b [JaBJICHUS WJACAIbHOrO Tras3a
C KOHIICHTpaEl MOJIEKYJ U €r0 TEMIIEpATypoid, ypaBHEeHHE MenaeneeBa—Kianelpona,
MIEPBbIN 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAaHEHMsI SHEPTHH B TEIIOBBIX MpoIlleccax),
IIPA 3TOM MCIIOJIB30BaTh MAaTEMATHYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
MIPUMEHUMOCTH ypaBHEeHUs1 MeHeneeBa—Knaneiipona;

aHAJIM3UPOBATh M OOBSCHITH JJICKTPUUYECKHUE SIBJICHUS, HCIOJb3YsS OCHOBHBIC
MOJIOXKEHUSI U 3aKOHBI AJICKTPOJAMHAMUKH (3aKOH COXpPAHEHHS AJIEKTPUUECKOrO 3apsjia,
3akoH KysoHa, MOTEeHIUATIBHOCTh 3JIEKTPOCTATUUECKOTO OIS, MPUHIUIT CYTIEPIIO3UIIUN
AJEKTPUYECKUX TMOJIEH, TPU ITOM YKa3biBasl YCIOBUS MPUMEHUMOCTHU 3aKkoHa KyroHa, a
TaKX€ TMPAKTUYECKA BAXKHBIE COOTHOIIEHHUS: 3akoHbl OMa s y4acTka LeNu Hu
JUISL 3aMKHYTOW JJIeKTpuyeckoi menu, 3akoH Jlxoyms—Jlenna, npaBuna Kupxroda,
3akoHbl Papajies s JIEKTPOIIN3a);

OMHUCHIBATh  (PU3MYECKHME TPOLECChl U SBJICHHS, HUCMONB3YsS BEIUUYUHBI:
NEPEMELIEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CUJId, MOMEHT
CUJIbI, JIaBJIEHUE, TOTCHIMAIbHAS DHEPTUsi, KUHETUYECKas HSHEpPrus, MeXaHU4ecKas
sHEeprus, pabdoTa CHUJIbL, IIEHTPOCTPEMUTENIbHOE YCKOPEHHE, CHjIa TSAXKECTH, Cuiia
yIPYrOCTH, CHJIa TPEHHUS, MOITHOCTh, SHEPTUS B3aUMOJICUCTBUS Teja ¢ 3eMiIél BOIU3H
e€ TOBEPXHOCTH, DHEPIHs YNPYyrou naepopManuu MPYXKUHBI, KOJIMYECTBO TEILIOTHI,
abcomioTHas TemmepaTrypa Tena, padora B TEepMOAMHAMHUKE, BHYTPEHHSISI JHEPrus
UCATBHOTO OJIHOATOMHOTO ra3a, paboTa HeaJbHOrO ra3a, OTHOCUTENbHAS BIAXXHOCTh
Bo3nyxa, KIIJ[ wuaeanbHOro TEMJIOBOTO  JBHUrareis;  DJIEKTPHUYECKOE  TIOJIE,
HaIpPSKEHHOCTh 3JIEKTPUYECKOrO MOJIA, HANPSHKEHHOCTD MOJISI TOYEYHOTO 3apsaa Win
3apsKEHHOrO 11apa B BAKYYME U B IUAJIEKTPUKE, OTEHIIMAI JJIEKTPOCTATUYECKOTO MO,
Pa3HOCTh NOTEHUHMAJIOB, JIEKTPOABMKYIIAs CUIIA, CHJIA TOKA, HANPSKEHUE, MOIIHOCTh
TOKa, AJIEKTPUYECKAsT EMKOCTh IUIOCKOTO KOHAEHCATOPA, COMPOTUBIECHUE y4acTKa LEMH
C TMOCIHENOBaTEIbHBIM M TNapaUIeIbHbIM COEAUHEHUEM PE3UCTOPOB, SHEPrus
AIEKTPUUYECKOTO MOJIsI KOHIEHCATOpa;

OOBSACHATh OCOOCHHOCTH TPOTEKaHUS (DUIUUECKUX SBICHUN: MEXaHHYECKOe
JIBUKEHHE, TEIUIOBOE JBU)KEHHUE YaCTHI] BEIIECTBA, TEINIOBOE PAaBHOBECUE, OPOYHOBCKOE
nBuwxkeHue, auddys3us, wucmapeHue, KUMECHWE W KOHJCHCAIWs, IUIaBJICHUE W
KpUCTaJUITU3alusl, HaIPaBJICHHOCTD TEIUIONEPEIayH, AIEKTpU3ALUS TEI,
SKBUIIOTEHIUAIIBHOCTD MOBEPXHOCTH 3aPSAKEHHOTO IPOBOIHUKA;

MIPOBOJIUTH MCCIICIOBAaHUE 3aBUCHUMOCTH OJHON (DH3NYECKOI BETMYUHBI OT APYTOn
C HCIIOJB30BAaHMEM NPSMBIX HU3MEPEHUW, IMPHU OSTOM KOHCTPYHPOBATH YCTaHOBKY,
buKCHpOBaTH PE3YNHTATHl MONTYYCHHOW 3aBUCHUMOCTH (DU3NYECKUX BEITUYMH B BHJIC
rpagukoB ¢ y4€TOM aOCONIOTHBIX TOTPENTHOCTEW W3MEPEHUM, JenaTh BBIBOIBI
10 Pe3yJbTaTaM MCCIENOBAHMUS;

MPOBOJINTh KOCBEHHBbIE M3MEpPEHUs] (PU3MYECKUX BEIUYUH, MPU ITOM BBIOUPATH
ONTUMAJbHBIA METOJT H3MEPEHHUs, OILICHUBATh AaOCOJIOTHBIE M OTHOCHUTEIIbHBIC
MOTPENTHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHUN;
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MPOBOJIUTH OMNBITHI MO TPOBEPKE MPEHAJIONKEHHOW THUMOTE3bl: IUIAHUPOBATH
AKCHEPUMEHT, COOUPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJTU3UPOBATH MOJYUYECHHbIC
pe3yAbTaThl U AeNaTh BBIBOJ O CTATyCE MPEJI0KEHHOM TUIOTE3HI,

co0JIr01aTh MpaBuiIa 6€30MaCHOI0 TPY/ia MPHU MPOBEJACHUU UCCIIECIOBAHHI B paMKax
y4eOHOTI'0 SKCIEPUMEHTa, MpPaKTUKyMa W y4eOHO-HCCIEN0BATEIbCKONM U IMPOEKTHOM
NEATeIbHOCTH C HCMOJb30BAaHUEM HM3MEPUTEIbHBIX YCTPOUCTB W JaOOpaTOPHOTO
o0opy0BaHus;

pemaTth pacu€THbIC 3aJa4d C SBHO 3aJaHHOM U HESIBHO 3aJaHHON (U3UYECKOU
MOJIECJIbIO: HA OCHOBAHUM aHAJIN3a YCIOBUSI 0OOCHOBBIBATh BBHIOOP (PU3HUECKON MOJIEIH,
OTBEYaloIel TpeOOBaHUSAM 3a7a4H, MPUMEHITh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
NOCTYyJaThl (PU3NYECKUX TEOPUH TMPU HCIOIH30BAaHUU MAaTEMAaTHYECKUX METOJI0B
pelieHus 3ajad, NPOBOJUTH pacuéTbl HAa OCHOBAaHUU HMEIOIIUXCS JAHHBIX,
aHAJIM3UPOBATH PE3YIbTATH U KOPPEKTUPOBATH METO/IbI PEIICHUS ¢ YUETOM IMOTYUYEHHBIX
PEe3yIbTaTOB,;

permaTh KadeCTBEHHBIC 3aJlaud, TpeOyromue NPUMEHEHUs] 3HAHUW W3 Pa3HBIX
paznenoB Kypca (GU3MKHM, a TakXKe€ HWHTETpalldd 3HAHUN W3 JAPYTUX MPEIMETOB
€CTEeCTBEHHO-HAYYHOT'O IIMKJAa: BBICTPAWBATh JIOTHYECKYIO IIEMIOYKY PacCyKISHUM
C OTIOPOH Ha W3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PUBHUECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS ISl OOBSICHEHUS OCHOBHBIX MPUHIIMIIOB
paboThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB U TEXHOJIOTHUYECKUX
IIPOLIECCOB;

OPUBOJUTh TPHUMEPHl BKJIAJa POCCHUHCKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH, B O0BSICHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHH;

aHANMM3UPOBATh W OIICHUBATh TOCJIEACTBUS OBITOBOW U TMPOU3BOJCTBEHHOMN
JESTEIBbHOCTH YENIOBEKa, CBSI3aHHOM C (U3WYECKUMM TPOIECCaMHU, C TO3UIIHMA
HKOJIOTUYECKOM 0€30MaCHOCTH, IPEICTABICHUI O PallHOHATIEHOM MIPUPOIOTIOIB30BAHIH,
a TAK)KE€ pa3yMHOM HCITOJIb30BAHUM JOCTHKECHUN HAYKU U TEXHOJIOTUH JJIs1 TAJIbHEUIIIETO
Pa3BUTH YETIOBEYECKOTO OOIIECTBA;

MPUMEHSATh pa3lWyHble CHOCOOB paboTel ¢ uH(pOpManuedn QU3NIECKOTO
COJIepKaHMsI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTUU, TPH
TOM UCIOJIb30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJOTUU /I TIOWCKA,
nepepadoTKu M TPEIbABICHUS Yy4eOHOM W HAYYHO-TIONMYJISIpHON wuH(OpMaIuu,
CTPYKTYPUPOBAaHUS W WHTEPHPETAIIMd HWHPOPMAIUU, TOJYUYEHHON W3 Pa3TUIHBIX
MCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATH TMOJydaeMylo HH(POPMAIIUIO M OIICHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUI, TAaK M Ha OCHOBE aHAJIN3a UCTOYHUKA
nH(popManmm;

MPOSIBISATh OPraHU3AlMOHHBIE M TI03HABATEJbHBIE YMEHHUS CaMOCTOSITEILHOTO
MpUOOpPETEHHs] HOBBIX 3HAHUM B MPOLIECCE BBIMOJHEHUS] MPOEKTHBIX M y4eOHO-
HCCIIEeIOBATEIBCKUX paloT;

paboTaTh B rpyMie ¢ UCMOJIHEHUEM Pa3IMYHbIX COIMATIBHBIX POJICH, MJIaHUPOBATh
paboTy TIpYMIbl, PAIUOHAIBHO pACHPENeNiATh JEATeIbHOCTh B HECTaHAAPTHBIX
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CUTYallUsX, aJIeKBATHO OLICHUBATh BKJIAJl Ka)KJOT0 U3 YYaCTHUKOB IPYIIIbI B PEILICHHUE
paccMaTpuBaeMoi poOJIEMBbI;

NpOSABIATH MOTHBALMIO K  Oyaymed npodeccCHOHambHOM — AEsITeNIbHOCTH
0 CHENUATBHOCTAM (PU3UKO-TEXHUYECKOTO PO IS,

K koniry oOyuenus B 11 kiacce npeaMeTHbIE pe3yabTaThl HA YT1yOJIEHHOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSA YMEHUM:

MOHUMATh POJib (UMK B HKOHOMHUYECKOM, TEXHOJIOTMYECKOH, COLMATIbHOM H
ATHUYECKOUN cdepax AEsTeNIbHOCTU YeJIOBEKa, poJib U MECTO (PU3MKH B COBPEMEHHOMU
HAay4YHOW KapTHHE MHUPA, POJIb ACTPOHOMMH B MPAKTUUYECKOW AECATEILHOCTH YEIIOBEKA U
JaabHeNIeM Hay4YHO-TEXHHUYECKOM pa3BUTHH, 3HA4YCHUE ONMUCATEIBHOM,
CUCTEMaTH3UPYIONIeH, OOBICHUTENbHON M TPOrHOCTUYECKOW (PYHKUUH (PU3NYECKOU
TEOPUU — DIJIEKTPOJAWHAMHUKH, CIEHUAIbHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOU
¢usuku, ponb GU3MUECKOW TEOpUd B (POPMUPOBAHUU MPEACTABICHUN O (U3HUECKOU
KapTUHE MHUpPA, MECTO (U3MYECKON KapTHUHBI MHUpa B OOIIEM pSAIYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJE;

pa3nuyarh yCIOBUA NPUMEHUMOCTH MoOAene (U3UYEeCKUX Tel M MPOLEeCcCOB
(sABEHMIT): ONHOPOJHOE  DIIEKTPUYECKOE U  OJHOPOJHOE MAarHUTHOE  TOJs,
rapMOHUYECKHE KoJeOaHUsi, MaTEeMaTHYECKUW MAaATHUK, HACAIbHBIN TPYKUHHBIHN
MasiTHUK, TAPMOHMYECKHE BOJIHBI, UCAIbHBINA KOJIeOaTeNbHbI KOHTYp, TOHKas JIMH3A,
MOJEJIe aToMa, aTOMHOTO si/Ipa ¥ KBAaHTOBOM MOJIENIN CBETA;

pa3nuyarh ycioBHs (TpaHHUIBI, 00JIACTH) MPUMEHHUMOCTH (U3UYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMI XapakTep (PyHIAMEHTaIbHBIX 3aKOHOB M OrPAaHUYEHHOCTH
UCITIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATH U OOBSACHATH DJIEKTPOMArHUTHBIE MTPOLIECCHI U SIBIICHUS, UCTIOb3YS
OCHOBHBIE TIOJIOKEHHUS M 3aKOHbI JJEKTPOJAVMHAMUKM U CIEHHUAIBHOM TEOpUU
OTHOCHUTEJIBHOCTH (3aKOH COXPaHEHHUs JJIEKTPUYECKOIro 3apsja, cujaa AmIiepa, cuiia
JlopeHla, 3akOH »BJIEKTPOMAarHUTHOW WHAYKUuMH, npaBuwio Jlenua, cBsa3p DJC
CaMOMHIYKILIMM B DJIEMEHTE JIEKTPUYECKOU LIENU CO CKOPOCTHIO U3MEHEHUS CUIIBI TOKA,
MOCTYJIaThl CIIEIMAIIBHOW TEOPUU OTHOCUTEIbHOCTH DUHIITENHHA);

aHAJM3UPOBATh U OOBSCHATH KBAHTOBBIE IMPOIIECCHI W SIBJICHUS, HCIOJIb3Yys
MOJIOKEHUST KBAHTOBOUM (u3uku (ypaBHeHHE DUHIITEHHA 1151 poTtodddexTa, mepBoiil u
BTOPOM mocTtyiaTel bopa, IpHHIUIT COOTHONICHUST HeompeaenéHHocTel I eizenbepra,
3aKOHBI COXPaHEHMS 3apsAI0BOr0 U MACCOBOTO YHCEN U DHEPTUU B SJAEPHBIX PEAKLHUSIX,
3aKOH PaJIMOAKTUBHOIO pacnajia);

OMUCHIBATh (PU3MYECKHME TMPOLECChl U  SIBIICHUS, UCIOJNb3YyS  BEIUYHUHBI:
HaNpsDKEHHOCTh  DJIEKTPUYECKOTO  IMOJSA, MNOTEHLHHMAN 3JEKTPOCTATUYECKOIO  IOJA,
Pa3sHOCTh NOTEHIIMAJIOB, JJIEKTPOJABHKYIIAs CHWJIA, WHAYKOUS MArHUTHOIO IIOJI,
MAarHUTHBIA TOTOK, cwia AwMnepa, WHAYKTUBHOCTb, OJJEKTPOJABWXKYIIAs Cuja
CaMOMHAYKIMH, SHEPrus MAarHUTHOTO MOJISl MPOBOJHHMKA C TOKOM, PEISATHUBUCTCKUU
UMITYJIbC, TIOJIHAsl SHEPIUs, SHEPTUs MOKOS CBOOOJHOW YACTHIIbI, SHEPTHUS U HUMITYJIbC
(dboTOHA, MAaCCOBOE YKCIIO U 3apsijl sIAPaA, SHEPTUS CBSI3U S11pa;
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OOBSACHATh OCOOCHHOCTHU MPOTEKAHUSI (DU3UUECKUX SIBICHUM: 3JIEKTPOMArHUTHAS
MHIYKIUS, CAMOUHIYKIUS, PE30HAHC, UHTEPPEPEHLIMs BOIH, AUGpaKUuus, AUCIEPCHUs,
MOJIHOE€ BHYTpPEHHEe oTpaxeHue, porornexkrpuueckuit 3gpdext (dhotoaddext), anbda-
u Oera-pacnanbl sjiep, raMmMa-u3iaydeHue sjaep, pu3ndeckrue NpUHLUIBI CIEKTPaIbHOTO
aHanu3a u padoThl Ja3epa;

OTpEENITh HAlPaBIECHNUE UHAYKIIMK MarHUTHOTO MOJISI IPOBOIHUKA C TOKOM, CHITBI
Awmnepa u cuibl JIopeHna;

CTPOUTHh H300pa)K€HHEe, CO3JaBaeMO€ IIJIOCKUM 3€pKajioM, TOHKOW JIMH30H, H
PacCCUMTHIBATH €0 XapaKTEPUCTUKU;

OPUMEHSITh OCHOBOTOJIATalOIIMe aCTPOHOMHUYECKHE IMOHSATHUS, TEOPUU U 3aKOHBI
Uil aHaiau3a M OO0BsCHEeHUs (U3MYECKUX IPOILIECCOB, MPOUCXOMASIIUX B 3BE3MAX,
B 3BE3/IHBIX CUCTEMAaX, B MEKTaAJIAKTUUECKOM Cpelie; IBIKEHUSI HEOECHBIX T, IBOJIIOIIUU
3BE311 U BeeneHnnoi;

IPOBOAUTH MCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH C UCTIOJIb30BAHHEM
OPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY, (PMKCHUPOBAThH PE3yJIbTaThI
NOJIYYEHHONW 3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BHUAE TIpaduKOB ¢ Y4ETOM
aOCOJIOTHBIX ~ TOTPEIIHOCTe  M3MEpEeHMid, JleaTh BBIBOABI IO  pe3ylibTaTam
UCCIICIOBAHMS;

POBOAUTh KOCBEHHBIE M3MEPEHHS (PU3MUECKUX BEIUYUH, MPU 3TOM BHIOMPATH
ONTUMAJIBHBIA METOJl M3MEPEHHs, OILIEHUBATh AaOCOJIOTHbIE M OTHOCUTEJIbHbBIC
NOTPELIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

IPOBOJIUTh ONBITHI 1O MPOBEPKE NPEMJIOKEHHON THUIIOTE3bI: IUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, AaHAJIM3UPOBAThH MOJTyUYECHHbIE
pE3yAbTaThl U AeNaTh BEIBOJ O CTATYCE MPEAI0KEHHON THIIOTE3bI;

OMUCHIBATh METO/AbI OJIYYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUN;

coO01aTh MpaBmiia 6€30acHOTO TPYyAa MIPHU MPOBECHUHU UCCIIEIOBAHUI B paMKax
y4eOHOT0 S3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-HCCIEAOBATENbCKOW U MPOEKTHON
JESTENBHOCTH C MCIOJB30BAHUEM HW3MEPHUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000opyI0BaHNS;

pemiath pacu€THhIE 3aJa4d C SIBHO 3aJIaHHOM M HESBHO 3aJaHHON (pu3myeckoit
MO/JIEJIbIO: Ha OCHOBAaHMM aHAJIM3a yCJIOBUS BBIOUPATh (PU3HUYECKHE MOJIEIH, OTBEYAIOIINE
TpeOOBaHUAM 3aJa4d, TPUMEHATh (HOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJATHI
¢u3nyecKkux TEOpHl MpHU UCHOJIB30BAaHUU MATEeMAaTHYECKHMX METOJOB pEIIeHUs 3ajaad,
MIPOBOJIUTH PACUYETHI HA OCHOBAHUHM UMEIOIIUXCS JAHHBIX, aHAJTU3UPOBATh PE3yJIbTAThl U
KOPPEKTUPOBATH METObI PEILIEHUS C YUYETOM MOITYUEHHBIX PE3YJIBTATOB;

pemiaTte KayeCTBEHHbIE 3aJauyM, TPeOylolre NPUMEHEHHs] 3HAHUM M3 pPa3HBIX
pasnmenoB Kypca (uU3WMKH, a TakKe WHTErpallid 3HAHUW W3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 LIMKJIA: BBICTPAaUBaTh JIOTMYECKYIO IIENOYKY PACCYXKIACHUMN
C OIOPOM HA N3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

UCII0JIb30BaTh TEOPETUUECKHE 3HAHUS Il OOBSICHEHUS OCHOBHBIX HPHUHIIMIIOB
paboThl HM3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB MU TEXHOJIOTMYECKUX
IIPOLIECCOB;
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MPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKHX M 3apyOC)KHBIX YUYEHBIX-(DU3UKOB
B Pa3BHUTHE HAYKH, B O0BSICHCHHE MPOIIECCOB OKPYIKAIOIMIETO MHUPA, B Pa3BUTUE TEXHUKU
1 TEXHOJIOTUH;

aHAM3UPOBATh W OIICHWBATh IIOCJICACTBUS OBITOBOW U TPOU3BOJCTBEHHOMN
JESTENTbHOCTH YEJIOBEKAa, CBA3aHHOW C (U3MUEeCKMMH TIPOIECCaMH, C TO3UIUI
AKOJIOTUYECKOM O€30MacCHOCTH, MPEACTABICHUH O PAIlMOHATHFHOM MPUPOOIIOIB30BAHNH,
a Tak)Ke pa3yMHOM MCTIOJIb30BAaHUH JTOCTHKCHHUM HAYKW M TEXHOJIOTUHN JIUTS JATBHEHUIIIETO
Pa3BUTHS YETIOBEYECKOr0 OOIEeCTBa;

NPUMCHATh pas3iMdyHbIe CHOCOOBI  paboThl ¢  uHpOpMAMe (HU3UIECKOTO
COJICpKaHUS C WCIOJb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHH,
IIPH 3TOM HKCIOJIb30BaTh COBPEMECHHBIC HMH(DOPMAIMOHHBIC TEXHOJIOTHUW IS TTOWCKA,
nepepabOTKM W TPEIBSABICHUS YYEOHOW W HAYYHO-TIONMYJISIPHOH HWH(OpPMAIINH,
CTPYKTYPHPOBAaHUS W HMHTEPIIPETAlIMd HMHPOPMAIUU, TOJYUYCHHOH W3 Ppa3IUIHBIX
HUCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJy4aeMy0 MH(POpPMAIUIO ¥ OIICHUBATh €€
JOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIIUXCS 3HAHUH, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHUKA
uH(pOpMalnu;

NPOSIBIIATh OPraHU3AIlMOHHBIC W TI03HABATCIbHBIC YMEHHUS CaMOCTOSITCIIBHOTO
NPHOOPETCHUST HOBBIX 3HAHWUH B TIPOIIECCE BBIMOJHEHUS TPOCKTHBIX M y4eOHO-
UCCJIeI0BATEbCKUX paloT;

paboTaTh B IPYIIIE C UCIIOJHEHUEM Pa3INYHbBIX COIHMAIBHBIX POJIEH, MJIAHUPOBATh
paboTy Tpynmbl, palMOHAIBHO pACHPENENsTh JeATeIbHOCTh B HECTaHJIAPTHBIX
CUTYalluiX, aJIeKBaTHO OIICHMBATh BKJIAJl KaXJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE
paccMaTpuBaeMoi mpooOIeMbl;

NOpOSIBIIATH  MOTHUBAIMIO K  Oyaymed  mpodecCHOHANbHOW — I€ATeIbHOCTH
0 CTIEIUATBLHOCTAM (PU3UKO-TEXHUIECKOTO TTPOduIIs.
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10 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aesnoB U TEM [IporpammHoOe coaepxanue
n/n 4acoB 00yyaroIuxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. HayuHblii MeTOA MO3HAHWS IPUP

0abI

11

Hayunsbiii meTon
MTO3HAHUS TPUPOIbI

6

®duznka — pyHIaMeHTaIbHAS HAyKa

o npupojie. HayuHblii METOZ TO3HAHUS
Y METOJIbI KCCIIEIOBaHUS (DU3UUECKUX
SBJICHUM.

DKCIIEpUMEHT U TEOpHUsl B MpoOLECCE
no3HaHus npuposl. Habmonenue u
AKCIIEPUMEHT B (hU3BHKE.

Cnioco0b1 n3MepeHus HU3NIECKUX
BEJIMYMH (aHAJIOTOBBIE U IIU(PPOBHIE
U3MEpUTETbHBIC TPUOOPHI,
KOMITbIOTEPHBIE JaTYMKOBBIE CUCTEMBI).
[Torpemnocty u3MepeHuii puzndeckKux
BeJIMYMH (a0CONIOTHAS U
OTHOCHTEJIbHAS).

MopenvpoBanue GU3NIECKUX SIBJICHUN
Y TIPOLIECCOB (MaTepHuanbHas TOUKa,
a0COTFOTHO TBEPIOE TEII0, UAcATbHAS
JKUJIKOCTD, UCaJIbHBINA T'a3, TOYSUHBIN

3apsn). ' unoresza. duszndeckuil 3aKoH,

VYyacTre B IUCKYCCHH O POJIU
buzndeckor Teopuu B HOPMUPOBAHUM
MpeACTaBICHUN 0 GU3NIECKON KapTUHE
MHUpa, MecTe (PU3NIECKON KapTHUHBI
MUpa B OOIIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IIPEICTABICHUN
O MpHUpPOJIE.

N3yyeHune nmoHsITHI «TUIIOTE3a,
«pusznaeckuii 3akoH», «puznueckas
TEOPUSI».

PaccmoTtpeHue rpaHul] TPUMEHUMOCTH
(bu3HYECKNX 3aKOHOB.

CpaBHeHUE U3MEpEeHU (PU3NIECKUX
BEJIMYUH [PU TOMOIIN aHAJIOTOBBIX U
U(POBBIX U3MEPUTEITHHBIX TPHOOPOB,
HaIlpuMep, IpU U3MEPEHUHU CUJIbI TOKA U
HaIPsHKEHUS B LEMU MOCTOSTHHOTO TOKa
IIPY TIOMOIIIM AHAJIOTOBBIX U TU(PPOBBIX
M3MEPUTEIIbHBIX TPUOOPOB.
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TPAHULBI €70 IPUMEHUMOCTH.
dusznueckas TEOpUsl.

Ponb u MmecTo pusnku B HOopMUpOBaHUU
COBPEMEHHOM HayYHOU KapTUHBI MUpA,
B IIPAKTUYECKOU IEATEIBbHOCTH JIFOAEU

OcBoenne crnoco00B OIIEHKU
IIOI'PEIIHOCTEN U3MEPEHUM.

OcBoeHne OCHOBHBIX MMPUEMOB PabOTHI
¢ udpoBoit tabopaTopueit mo Gpusnke,
HaInpumep, Npu U3MEpPEeHUHN PU3NIECKUX
BEJIMYUH TPU TOMOIIH KOMITBIOTEPHBIX
JATYUKOB

Uroro no pazaeny 6
Pa3znen 2. Mexanunka
2.1 | Kunemaruka 10 MexaH4eCKOe JIBH)KCHHUE. [TpoBeieHrEe KOCBEHHBIX U3MEPEHUI

OTHOCUTENBLHOCTh MEXAaHUYECKOTO
newxkeHus. Cucrema oTcuéTa.

[Ipsimast m 0OpaTHas 3a/1a4u MEXaHUKH.
Pannyc-BekTop MaTepHaibHON TOUYKH,
€ro MPOEKIINHN Ha OCH CUCTEMBI
KoopauHat. Tpaekropus.
[Tepemenienne, CKOPOCTh (CpeHsIs
CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U
YCKOPEHHE MAaTEPUAITbLHOU TOYKH, UX
IIPOEKIIMU HA OCH CUCTEMBI KOOPJAUHAT.
CroxeHue nepeMeIIeHnii U CIoKeHHne
CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKECHHUE.
3aBUCUMOCTbh KOOPAUHAT, CKOPOCTH,
YCKOPEHHUS U IIyTH MATEPUATTbHONU TOUKH
OT BPEMEHU U UX TPaAPUKH.

MTHOBEHHOW CKOPOCTH U YCKOPEHUSI
TeJla, B TOM YUCJIE€ YCKOPEHUS
CBOOOJIHOTO MaJICHUs, IPOBEICHNE
MCCIIEIOBaHUS 3aBUCUMOCTEN MEXKTY
(bU3NYECKUMH BeTUYUHAMH (ITyTH

OT BPEMEHH IIPH PABHOYCKOPEHHOM
JBIDKCHHH, TICPHOJIa 0OpAIICHUS
KOHMYECKOTO MAasiTHUKA OT €ro
MapaMeTPOB) U OIBITOB 10 MPOBEPKE
MPEIOKEHHOW TUITOTE3bI

MIPY U3YyYECHUHU PAaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBU)KEHUS, IBUKCHUS
TeJa, OpOIIEHHOTO TOPU30HTAIIBHO,
JIBMOKEHUSI TE€Ja 10 OKPYKHOCTH

C HOCTOSIHHOU 10 MOZYJIIO CKOPOCTBIO.
Omnpenenenue aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX TOTPEIIHOCTEN
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CBoOoaHoOe nazieHue. Y CKOpeHue
CcBOOOHOTO NajieHus. J[Bukenue tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY.
3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUaIbHOU TOYKHU

OT BPEMEHU U UX TPaPUKH.
KpuBonuneitnoe asuxenue. [[BrxeHue
MaTepHAIbHON TOYKH 10 OKPY>KHOCTH.
YrnoBas u iMHENWHas CKopocTs. [lepron
U 4acToTa o0palieHus.
enTpocTpemuTenbHOE (HOPMAILHOE),
KacaTeJbHOE (TAaHTCHIIMATBHOE) U
MOJIHOE YCKOPEHHUE MAaTepHUAIBHOM
TOYKH.

TexHuyeckue yCTporucTBa U
TE€XHOJIOTUYECKHE MTPOLIECCHI:
CIIUJIOMETP, ABUKEHUE CHAPAIOB,
LICTIHBIE, IIIECTEPEHYATBIE U PEMEHHbBIE
nepenayu, CKOPOCTHBIEC U THI

U3MEpPEHUN PU3NYECKUX BEJIUYHUH.
OneHka rpaHul] HOTPEUIHOCTEN.
N3ydenue Mmoaenu CUCTEMBbI OTCUETA,
CpaBHEHUE IIyTEU, TPACKTOPUH,
CKOPOCTEM IBMKEHUS OJTHOTO U TOTO K€
T€Ja B Pa3HbIX CUCTEMAaX OTCYETA.
AHanu3 pa3HbIX criocoOoB
HUCCJICIOBAHMS IBU)KCHUM.
PaccMmoTpeHune npenesbHOro nepexoia
Y U3MEPEHUE MTHOBEHHOW CKOPOCTH.
MonenupoBanue npeoOpa3oBaHUs
JBWKEHHI C UCIIOJIb30BAHUEM
MEXaHU3MOB, U3yUECHUE
npeoOpa3oBaHus YTIOBOW CKOPOCTH

B PEAYKTOpE.

AHanu3 HanpaBJICHUsI CKOPOCTH

IIPY JIBU>KEHUHU 110 OKPY>KHOCTH.
Pemenue pacy€THBIX 3a/1a4 C SIBHO
3aJaHHON U HESIBHO 3aJITaHHOU
(bu3HUeCcKON MOJACIBIO C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopMyT KHHEMATUKH.

Pemrenne kayeCcTBEHHBIX 3a/1ad4,
TpeOYIOIUX NIPUMEHEHUS 3HAHU I

110 KHHEMATHKE.

OOBbsicHEHME YyCTPOMCTBA U MPUHLMIIA
JEHCTBUS CIIMAOMETPA, LEIHBIX,
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IEeCTEpEHYATBIX U PEMEHHBIX IIEpeay,
CKOPOCTHBIX JTU(PTOB.

OOBbsicHEHUE IBMXKEHUS CHAPSIOB.
Onpenenenue ycaoBUil IpPUMEHUMOCTH
Mozenelt GU3NUeCKUX Tell U IPOLEecCOB
(sIBJIEHUI ): MaTepUalIbHAsI TOYKA,
PaBHOYCKOPEHHOE JBUKEHHUE,
CcBOOOHOE TaJICHUE.

BrinosiHeHne yueOHbIX 3aJaHHi

Ha aHaJIM3 MEXaHUYECKHUX MPOIIECCOB
(SIBJIEHMIT) C UCTIOIB30BAHUEM
OCHOBHBIX ITOJIOKEHUI U 3aKOHOB
KMHEMATUKHU: OTHOCUTEIIbHOCTh
MEXaHUYECKOTO ABHXKEHUS, (HOPMYIIbI
KMHEMATUKU PABHOYCKOPEHHOT'O
JBUOKEHUs, ipeoOpazoBanust ["anues
JUISL CKOPOCTH U IIEPEMELIECHHUS.
Hcnons3oBanue IT-Texnomornin

npu paboTe ¢ T0NOTHUTEIbHBIMU
UCTOYHUKAMU UH(OPMAIIMH 10 TEME,
UX KPUTUYECKUU aHAIIN3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JIlnHamuka

10

[IepBsIit 3akoH HproTOHA.
NuepumanbHble CUCTEMBI OTCUETA.

[TpuHuun oTHOCUTENBHOCTH [ anmuiest.

HewnneprmanpHbie cuCcTEMBI OTCYETA
(ompeneneHue, npuMepsbl).

[TpoBeneHre KOCBEHHBIX H3MEPEHUI
PAaBHOJECUCTBYIOLIEH CUI U
K02 (D UIIHEHTA TPEHUS CKOJIBKCHUS,
MIPOBEICHUE UCCIIEIOBAHMS
3aBUCUMOCTEH (PU3MICCKUX BEITHUNH
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Macca rena. Cuina. [puHnun
CyNEPHO3ULINH CHIL

Bropoii 3akon HerotoHa

JUI MaTEPUAIIBHON TOYKHU.

Tperuii 3akoH HproToHa 111
MaTepuaabHbIX TOUECK.

3aKOH BCEMUPHOTO TATOTEHMUS.
DKBUBAJICHTHOCTh I'PABUTAILIMOHHON U
VHEPTHOU MacCCBI.

Cuia TsxecTd. 3aBUCUMOCTD YCKOPEHHUS
CBOOOTHOTO Ma/ICHHSI OT BBICOTHI

HaJl TOBEPXHOCTBIO MJIAHETHI U

oT reorpadu4ecKoil MUPOTHI.
JIBrxeHne HEOECHBIX Tell U UX
CITyTHUKOB. 3akoHbl Kerepa.

[IepBas kocMu4eCKasi CKOpOCTb.

Cuua ynpyroctu. 3akoH ['yka. Bec Tena.
Bec Tena, 1BMXKy1IETOCS C YCKOPEHUEM.
Cuina tpenus. Cyxoe tpenue. Cuna
TPEHHUSI CKOJIBXKEHUS U CUJIa TPEHHUS
nokos. Koappumment tpenns. Cuita
COIIPOTHUBIICHUS IIPU IBUKECHUU TeJla

B )KUJKOCTH WIH rase, €€ 3aBUCUMOCTb
OT CKOPOCTH OTHOCUTEIIBLHOTO
JBU>KECHUSL.

JaBnenue. 'mapocrarnueckoe
nasienue. Cruiia Apxumena.
TexHrnueckne ycTponcTaa

(cu1 ynpyrocTH, BO3HUKAIOUIUX

B IPY>KMHE U PE3UHOBOM 00pa3slie,

OT UX ae(opMalrn) 1 OIbITOB

0 TIPOBEPKE TPE/ITIOKEHHOMN TUIIOTE3BI
NP U3YyYCHUU JIBWIKEHUS OpycKa

110 HAKJIOHHOH TUTOCKOCTH, ABUKCHUS
CUCTEMBI CBSI3aHHBIX TEJ, IeOpMaIuu
TEIL.

OmnpenencHue aOCONMOTHBIX U
OTHOCHUTEJIBHBIX TIOTPEITHOCTEH
U3MEpCHUN (PU3NYSCKUX BEIMYHNH.
OreHKa rpaHHMII MOTPEITHOCTEH.
HccnenoBanue IBUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepes
nE€rkuii OJI0K, TBIKEHUS OpycKa

10 HAKJIOHHOW INIOCKOCTH

C mepeMeHHBIM KO3 (OUITMEHTOM TPEHUS,
JIBHKEHUS TPy3a Ha Bally C TPEHUEM.
HaOnroneHue 1BUXEHUS TEN

B MHEPIUAIBHBIX 1 HEMHEPIHATBHBIX
CUCTeMaXxX OTCUYETa, HATPUMED, KaUSHUS
JBYX MUJTUHAPOB WU IIAPOB PA3HOU
MacCChl C OJJTUHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIPHO HEUHEPITUATHHON
CHUCTEMBI OTCUYETA.

N3yyenne neHTpoOEKHBIX MEXaHU3MOB.
CpaBHEHUE CHJT TPCHHSI TIOKOSI, KAUeHUS
Y CKOJTBKCHHUS.
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1 TCXHOJOTMYCCKHEC ITPOLECCCHI:
IMOAIIHUITHUKH, IBUKCHUC
HNCKYCCTBCHHBIX CITYTHHKOB

Pemenue pacy€THpIX 3a71a4 € IBHO
3aJJaHHOM U HEABHO 3aJIaHHOU
(bu3HuecKo MOJEINbIO

C UCTO0JIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJI KHHEMATUKU U TUHAMUKHU.
Pelienue kauecTBEHHBIX 3a/aY,
TPeOYIOIIUX MPUMEHEHUS 3HAHUM

10 KWHEMATHUKE U JTUHAMHUKE.
OOBsiICHEHHE YCTPOUCTBA U IPUHITUTIA
JIEUCTBUS TOAIIUITHUKOB.

OOBsiCHEHHE JBUKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

OnpezneneHue ycioBUil IPUMEHUMOCTH
Moenel GU3nIeCKux Te U MPOIECCOB
(sIBJIEHMI ): MHEpIIMAJIbHAS CUCTEMA
OTCU€Ta, MaTepruaIbHas TOYKA,
a0COJIFOTHO ympyTras aedopmariusi.
BrinorHeHre yaeOHBIX 3a1aHuH

Ha aHaJI3 MEXaHUYECKHUX MPOIIECCOB
(sIBJIEHUI) C UCTIOIB30BAaHUEM
OCHOBHBIX ITOJIOKEHUM U 3aKOHOB
JTMHAMUKU: TpU 3aKOoHa HbproTOHA,
MIPUHIUI OTHOCUTENBHOCTH [ anunes,
3aKOH BCEMHUPHOTO TATOTECHUSI.

Pabota B rpymmax npu 00CyKIeHUN
BOIIPOCOB MEKIPEIMETHOTO XapaKTepa
(Hanpumep, o Teme «/[BrmxeHue

B [IPUPOJIEN)
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2.3

CraTtuka TBEpAOro
Tena

AOGCOIIOTHO TBEPOE TEIO.
[ToctynarenbHOE U BpaliaTeIbHOE
JIBUKEHUE TBEPIOro Tesia. MOMEHT
CHUJIbI OTHOCHUTEIIBHO OCH BpaIllCHUS.
IIneuo cunbl. CnokeHue Cuil,
MPUWIOKEHHBIX K TBEPJIOMY TEIy.
LlenTp TsKECTH TETA.

VYcnoBust paBHOBECHS TBEPOTO Tea.

YcTonunBoe, HEyCTOMUYHUBOE,
0e3pa3nM4HOe paBHOBECHE.
TexHuuyeckue yCcTporucTBa U
TE€XHOJIOTUYECKHE ITPOLIECCHI:
KPOHIITEWH, CTPOUTEIbHBIN KPaH,
peléryarbie KOHCTPYKIUU

IIpoBenenue uccnenoBaHus yCIOBUN
paBHOBECHS TBEPAOTO TENA, UMEIOIIETO
OCh BpAIllEHUsT; KOHCTPYUPOBAHUE
KPOHILTENHOB U pacu€T CUJl YIIPYTOCTH;
M3yUYE€HUE YCTOMUYUBOCTU TBEPJIOTO TENA,
HMMEIOIIETO MIONIAb OMOPHI.

Pemenue pacu€THbIX 3a71a4 C IBHO
3aJJaHHOW U HESBHO 33/IaHHOM
(bU3nIECKON MOJICTIBIO C
MCTI0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopMyI CTaTUKH.

PelreHne kauyecTBEHHBIX 3a/1a4,
TpeOyIOIUX TPUMEHEHUS 3HAHU T

10 CTaTHKE.

OObsicHEeHHE YCTPONCTBA U MIPUHITUTIOB
JIEUCTBUSA KPOHIITEWHA, CTPOUTEIIBHOTO
KpaHa, peIIETYaThIX KOHCTPYKIIUU.
Ornpenenenue ycioBUil TPUMEHUMOCTH
Mozenel (U3NIECKUX Tel: aOCOIOTHO
TBEPAOE TEJIO.

BrinosniHeHne y4eOHbIX 3a1aHUN

Ha aHaJIN3 MEXAHUYECKUX MPOLIECCOB
(sIBJIEHUI) C UCTIOIB30BAaHUEM
OCHOBHBIX ITOJIOKEHUMN U 3aKOHOB
CTaTHUKHU: YCIOBHS PABHOBECHUS TBEPAOTO
Tena
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2.4

3aKOHBI COXpPaHEHUS B
MEXaHUKe

10

HNMnynsc maTepraibHON TOUYKH,
CHUCTEMBI MaTEpUAIbHBIX TOYEK. LleHTp
Macc CUCTEMbI MAaTEPUAIBHBIX TOUEK.
Teopema o IBM>)KEHUH LIEHTpaA Macc.
NMnynibe cuibl 1 BI3MEHEHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHUS UMITYJIbCA.
PeaktuBHOE nBMXEHNE.

MoMeHT uMnyJibca MaTepUAIbHOM
Touku. [IpencraBnenue o coxpaneHun
MOMEHTa UMIYJIbCA B [IEHTPAIbHBIX
HOJISIX.

PaGoTa cuibl Ha MasTlOM ¥ Ha KOHEYHOM
nepemeniennu. ['papuueckoe
npeicTaBlieHne paboThI CUJIBL.
MomHOCTE CHUIIBL.

Kunernueckas sneprust MaTepraibHON
ToukHu. Teopema 006 N3MEHECHUHU
KUHETUYECKOM SJHEPTUU MaTEPUATIBHOU
TOYKH.

[loTeHIIManbHbIE U HEIOTEHIIUATIbHbIC
cuiibl. [loTeHManpHas sHeprus.
[loTeHIIManbpHAas SHEPTHS YIIPYTO
nehOpMHUPOBAHHON MPYKUHBIL.
[loTeHIManbHAS SHEPTUS TEa

B OJJHOPOJHOM I'PaBUTALIMOHHOM IIOJIE.
[TorenuumanbHas 3HEprus Tena

[TpoBeneHre KOCBEHHBIX H3MEPEHUH
UMITYJIbCA TeJIa, KHHETUICCKON H
MOTEHUUAIBHON DHEPTUM TEJIa,
MOIITHOCTH CHJIBI; TIPOBEICHUE OTIHITOB
TI0 MTPOBEPKE MPEITIOKEHHON THITOTE3bI
MIPY U3yYCHUU PAaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBIKEHUS U
B3aMMOJICUCTBHS TEJL.

OmnpeneneHue aOCONMIOTHBIX U
OTHOCHUTEJIBHBIX TIOTPEITHOCTEH
U3MEpCHUN (PU3NYCCKUX BEIMYHNH.
OreHka rpaHuil MOTPEUTHOCTEH.
[IpoBenenue SKCepUMEHTA 110
CpPaBHEHHIO U3MEHEHUS UMITYJIbCa Teja
C UMITYyJICOM CHJIbI, U3BMEHEHHUSI
MOTEHIIMAIEHON SHEPTUU MPYKUHBI

C paboTO¥ CHJIBI TPEHUS.
HccnenoBanue COXpaHeHHs UMITYJIbCA
IpH YIIPYroM B3aUMOJCHCTBUH,
COXpPaHEHHS YHEPTUU MPU CBOOOTHOM
NaJCHHN.

Omnpexnenenue padOTHI CUIIbI TPEHUS
IPY JBMKEHUU TeJla 110 HAKIOHHOU
TIOCKOCTH.

HabGntonenue n o0bsicHeHHE
PEaKTUBHOTO JIBHXKCHUS.

Pemenue pacy€THBIX 3a/1a4 C SBHO
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B TPaBUTALIMOHHOM IT10JIE OTHOPOAHOT O
mapa (BHyTpU U BHE 11apa).

Bropas kocmuueckas CKOpOCTb.

TpeTbst KOCMHUUYECKast CKOPOCTb.

CBs13b pabOThI HEMOTEHUUATIBHBIX CUJI

C U3MEHEHUEM MEXAHUYECKON SHEPTUN
CHUCTEMBI T€Jl. 3AKOH COXPAaHEHUS
MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
YpaBuenue bepHyiuy 115 uaeanbHOM
KUJKOCTU KaK CIIEICTBUE 3aKOHA
COXpaHEHHS] MEXaHUYECKOW dHEPTHUU.
TexHu4YecKne yCTpoucTBa u
TEXHOJIOTUYECKUE MPOLIECCHI: IBUKECHUE
paKeT, BOAOMET, KONEDP, NMPYKUHHBIN
MUCTOJIET, TUPOCKOII, PUTYPHOE KaTaHUE
Ha KOHbKax

3aJJaHHOM U HESBHO 3a1aHHOU
(bu3HUecKo MOAEINbIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYJT MEXaHUKH.

Pelienne kauecTBEHHBIX 3a/1a4,
TPeOYIONIUX TPUMEHEHHUS 3HAHU I

M0 MEXaHUKE.

OOBsicCHeHHE TPUHITUTIOB ICUCTBUS
BOZIOMETA, KOTEpa, MPY>KUHHOTO
MUCTOJIETa, TUPOCKOTIA.

OOBsiCHEHHE TBUKEHUS PAKET,
(buUrypHOro KaTaHus Ha KOHbKaXx.
Omnpenenexnue yclIoBU NPUMEHUMOCTU
Mojienelt GU3NIecKuX Tell U IPOoLEecCoB
(stBJIeHUI): aOCOTIOTHO YIIPYroe u
a0COJIIOTHO HEYIIPYTOe CTOJIKHOBEHHUS.
BrinorHeHre yaeOHbBIX 3a1aHui

Ha aHAJIN3 MEXaHUYECKHUX MPOIIECCOB
(sIBJIEHUI) C UCTIOJIB30BAaHUEM 3aKOHOB
COXpaHEHHUS B MEXaHUKE: 3aKOHBI
COXpaHEHHUsS UMITYJIbCa U MEXaHUYECKOU
DHEPTUH, CBSA3H PaOOTHI CHUIIBI C
M3MEHEHUEM MEXAaHUYECKON SHEPIUu
Tena.

Hcnonws3oBanue | T-rexnonoruii npu
paboTe ¢ IOTOTHUTEIbHBIMU
HMCTOYHUKAMU UH(POPMAIUU 110 TEME,
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UX KPUTUYECKUI aHAJIU3 U OLICHKA
JOCTOBEPHOCTHU

Hroro no pazgeny

35

Pa3nen 3. MosexkyasipHasi puznka u TepMOIMHAMHMKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KMHETHYSCKOM
TEOpUHU

15

OCHOBHbBIE MOJIOKEHUSI MOJICKYJISIPHO-
ku"eTndeckor Teopun (MKT), ux
onbITHOE 0OocHOBaHue. uddysus.
BpoyHOBCKOE IBUX)eHHE. XapaKTep
JBIDKCHHS U B3aUMOJICHCTBHS YaCTHII
BelllecTBA. MoieNN CTPOCHHUS ra30B,
KHUJKOCTEH U TBEPABIX TN U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX Mojener. Macca u
pa3Mepbl MOJIEKYJT (ATOMOB).
KonnuectBo BemecTna.

[Tocrosannas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u
crtoco6bl €€ n3mepenus. [lkana
temnepatyp Llenbcusi.

Mopenb nieanbHOro ra3a

B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU:
YaCTUIIbI Ta3a JBUKYTCSA XaOTUYECKH U
HE B3aUMOJIEHCTBYIOT APYT C APYTOM.
['a30BbIC 3aKOHBI. Y paBHEHUE
MenpneneeBa—Kianeiipona. AGconmoTHas
TeMiieparypa (1iKaia Temreparyp
KenbBuna). 3akon JlansToHa.

IIpoBenenue U3MepeHui napameTpoB
rasza, IpoBEJICHUE UCCIICIOBAaHUI
3aBUCUMOCTEN (PU3UYECKUX BETUYUH U
OTBITOB IO MPOBEPKE MPEIJIOKEHHOU
TUTIOTE3bI PU U3YYEHUU YCTAHOBJICHUS
TETJIOBOTO PABHOBECHS U U30IPOIECCOB
B raszax.

Omnpenenenue abCOMOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
U3MEpeHUN PU3NYECKUX BEIUYHUH.
OueHka rpaHul] HOTPEITHOCTEN.
DKCcnepuMeHTalIbHAs TPOBEPKA
YpaBHEHHUSI COCTOSIHUS UACATBHOTO ra3a.
N3yueHune Mmoaenen: NBUKEHHS YaCTHII
BEIIECTBA, OPOYHOBCKOTO JIBM)KCHHSI.
onsiTa llITepHa, KpUCTATUIMYECKUX
PEIETOK.

Pemienue pacu€THbIX 3a1a4 ¢ IBHO
3aJaHHON U HEIBHO 3aJJaHHOU
(bU3nYECKON MOJIETIBIO C
VCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB U
dbopmys MONEKYISAPHON (PU3UKH.
Pemienne kauecTBEHHBIX 3a7a4,
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N3onponeccsl B uacalbHOM rase

C ITIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.
I'padpuueckoe npexacrasienue
U30IPOLECCOB: U30TEPMA, U30X0Pa,
uzobapa.

CBs13b MEXKy IaBIICHUEM U CPEJIHEN
KMHETUYECKON DHEPTrUen
MOCTYMATENBHOT O TETNIOBOTO IBUKEHUS
MOJIEKYJ UI€IBHOTO Ta3a

(OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-
KHHETUYECKON TEOPUH UAECATBHOTO
rasa).

CBs13b a0CONIOTHOM TEMIIEPATYPHI
TEPMOANHAMUYECKOIN CUCTEMBI

CO CpeIHEN KMHETUYECKON SHEPTUEN
MOCTYMATENBHOT O TETNIOBOTO IBUKEHUS
€€ JacTHil.

TexHu4yeckue yCTporucTBa U
TE€XHOJIOTUYECKHE ITPOLIECCHI:
TEPMOMETP, OapoOMeTp, OTyICHHE
HaHOMATEPUAIIOB

TPeOYIONIUX TPUMEHEHHUS 3HAaHU I

10 MOJICKYJISIPHOU (PU3HKeE.
OOBsICHEHHE YCTPOUCTBA U TPUHITUIIA
NEeUCTBUS TEpMOMETpa, OapomeTpa.
OObsicHEHUE TTOJTYYECHHUSI
HaHOMAaTEPHUAJIOB.

Onpenenenue ycaoBUil IPUMEHUMOCTH
Mozene PU3NIEeCKUX Tel U MPOIIECCOB
(stBIIEHUI): MOJIeTIel Ta3a, )KUJIKOCTH U
TBEPAOTO (KPUCTATNIMYECKOTO) TENA,
WJICAJIBHOTO Ta3a.

BrinosineHre yuyeOHBIX 3a/1laHui

Ha aHaJIU3 TEIUIOBBIX IPOLIECCOB
(SIBJIEHMIT) C UCTIOIH30BAHUEM
ocHOBHBIX To10keHni MKT u 3akoHOB
MOJIEKYJISIPHOM (PUBHKU: CBSI3b TABICHHUS
MJICAJIBHOTO ra3a Co CpeaHen
KUHETUYECKOU YHEPTHUEUN TEILIIOBOTO
JIBU)KEHUS M KOHLICHTPALKUEHN ero
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEILIECTBA
CO CpeOHEN KNHETUYECKOW SHEPTUEN
TEIUIOBOT'O IBUYKEHUS €TI0 YaCTHIL,

CBSI3b JIABJICHHS UCAIBHOTO ras3a

C KOHIIEHTpPAlHEN MOJIEKYII U €T0
TEMIEPATypOil, ypaBHCHHUE
MenneneeBa—Kianeiipona
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3.2

TepMoauHaMuKa.
TermoBbIe MAaITMHBI

20

Tepmonunamuueckas (T/]) cuctema.
3ajaHue BHEIIHUX YCIOBUN

JUJIs1 TEPMOJIMHAMHUYECKOW CUCTEMBI.
Bhemnue v BHyTpEHHUE TapamMeTphI.
[TapameTpbl TEPMOAMHAMUAYECKON
CHUCTEMBI KaK CPEJIHUE 3HAUEHUS
BEJINYMH, ONHUCHIBAIOIINX €€ COCTOSTHUE
Ha MUKPOCKOTTMYECKOM YPOBHE.
HyneBoe Havyano TepMOJIUHAMUKH.
Camonpou3BoJIbHAs peflaKcalus
TEPMOJIMHAMUYECKONU CUCTEMBbI

K TETJIOBOMY PaBHOBECHIO.

Mogens naeanbHOro ra3a

B TEPMOJIMHAMUKE — CHCTEMA
ypaBHEHUI: ypaBHEHUEe MeHeneeBa—
Knaneipona u

BBIPQ)KEHUE ISl BHYTPEHHEN SHEPTUU.
Y CoBUsI MPUMEHUMOCTH 3TOW MOJIEIIH:
HU3Kas KOHLIEHTPALIMS YaCTHII, BEICOKHE
TeMnepaTrypsl. Beipaxenue

JUI BHYyTPEHHEW SHEPTUU
OJIHOATOMHOI'0 MUEaJIbHOTO rasa.
KBa3ucraruueckue u HeCTaTUYECKUe
ITPOLECCHI.

DOnemeHTapHas pabota

B TEpMOJAMHAMUKE. Brruncnenue
paboThI 10 TpaduKy mpoiecca

N3mepenne yaenbHON TeII0EMKOCTH
pPa3HBIX BELIECTB, UX CPABHEHUE,
MPOBEJACHUE UCCIIEIOBAHUMN
3aBUCUMOCTEN (PU3UYECKUX BETUYUH U
OTBITOB IO MPOBEPKE MPEITOKEHHOU
TUIIOTE3bI MPU U3YUYEHUU MPOLIECCOB
TeryI000MeHa U aiuadaTHOTo Ipoliecca.
OmnpeneneHue abCONMIOTHBIX U
OTHOCUTEJbHBIX MOTPEITHOCTEN
U3MepeHul (PU3NIeCKuX BEJTNUKH.
OueHka rpanui] MOTPEIIHOCTEN.
N3ydenune B3auMOCBS3U SHEPTUU
MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS U
TEMIIEPATYPhI KUTICHUS KUAKOCTEH.
N3yuyeHue TeIIoBbIX JIBUTATEIICH

C UCIIOJIb30BaHUEM KOMITBIOTEPHBIX
MOJeJIEH.

HccnenoBanue pa3HbIX CIOCOOOB
VM3MEHEHUS BHYTPEHHEN YHEPTIUU.
Penrenne pac4€THBIX 3a/1a4 C IBHO
3aJaHHON U HESIBHO 3aJJaHHOU
bu3HUecKol MOJEIBIO

C HCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMYIT MOJEKYISIpHON (DHU3UKH

U TEPMOJINHAMUKH.

PelileHne kaueCcTBEHHBIX 3a/1a4,
TpeOYIOIIUX TPUMEHEHHUS 3HAHU I
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Ha pV-auarpamme.

Tennonepenaya Kkak crnocod U3MEHEHUS
BHYTPEHHEHN dHEPIUU
TEPMOJIMHAMUYECKOU CUCTEMBI

6e3 coBepiieHus padboTel. KonBekiusi,
TEIUIONPOBOIHOCTh, U3JTyUYCHHUE.
KonnuecTBo TemnoTel. TenmoéMKOCTb
TeJa. Y IeJibHask U MOJISIpHAs
TEIUIOEMKOCTH BEIIECTBA. Y PaBHEHUE
Matiepa. YaenpHas TEIUIOTa CTOPAHUS
TorMBa. Pacu€T KoauuecTBa TEIIOTHI
npu Temionepenayde. [lonstue

00 annabaTHOM Mpolecce.

[IepBblii 3aKOH TEPMOJIMHAMUKH.
BuyTtpennss sneprus. Konndectso
TEIUIOTHI U pab0Ta KaK Mepbl U3MEHEHUS
BHYTPEHHEN SHEPIUU
TEPMOANHAMUYECKOUN CUCTEMBI.
Brtopoii 3akoH TepMOAMHAMUKH

JUUIS PABHOBECHBIX IPOLIECCOB: YEPE3
3aJJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOANHAMUYECKOIN CUCTEMBI
IPOXOJIUT STMHCTBEHHAS ajinabdara.
AOcomoTHas TeMIepaTypa.

BTopoii 3ak0H TEpMOAMHAMUKHA

JUJ1S1 HEPABHOBECHBIX MPOLIECCOB:
HEBO3MOKHO MEPENATH TEILIOTY

110 MOJIEKYJISIPHOU (PU3HKE U
TEPMOJUHAMUKE.

OOBsICHEHHE YCTPOUCTBA U TPUHITUIIA
JICUCTBUS XOJIOAWILHUKA,
KOHJIMIIMOHEPA, TU3EJIbHOTO U
KapOIOpaTOPHOTO JIBUTATEIICH, TAPOBOI
TypOUHBI.

OOBsiCHEHHE TOJYYCHHSI CBEPXHUBKUX
TeMIEpaTyp, YTUIN3AIUUA «TETIIOBBIX»
OTXOJIOB C HCITI0JIb30BAHUEM TEIJIOBOI'O
Hacoca, yTUIN3aIui OMOOPTraHUYECKOTo
TOTUTHBA JIJIs1 BRIPAOOTKH «TEILIOBOI» M
AIEKTPOIHEPT U H.

BrimorHenre ydeOHbBIX 3a1aHUN

Ha aHaJIU3 TEIUIOBBIX MPOLIECCOB
(sIBJIEHUH) C UCTIOJIb30BAHUEM
ocHOBHBIX nojioxxeHui MKT u 3akoHOB
MOJICKYJISIPHON (PU3UKH H
TEPMOJVHAMHUKH: TIEPBBIN 3aKOH
TEPMOJNHAMHUKH, 3aKOH COXPAHEHUS
SHEPTUM B TEIUIOBBIX MPOIECCaX.
Hcnone3oBanue I'T-TexHonorui

MpHY paboTe ¢ TOMOJIHUTETHHBIMU
HMCTOYHHUKAMU MH(OpMAIMU 10 TEME,
VX KPUTHUYECKUW aHAJIU3 U OIICHKA
JIOCTOBEPHOCTH.

AHann3 1 OlleHKA MOCJIEACTBUNA
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oT 00JIee XOJIOAHOTO Teja K Ooyee
HarpeToMy 0e3 KOMIIeHCAIU
(Knaysuyc). HeobpatumocTts
MPUPOJHBIX MPOLIECCOB.

[IpyuHUMIIBI AEWCTBUS TENIJIOBBIX MAILIUH.
KIII.

MakcumanbsHoe 3HaueHue KII/I.

[uxn Kapno.

DKOJIOTUYECKHUE ACIICKThI
HCTO0JIb30BaHUS TEILIOBBIX JIBUTATEIICH.
TernnoBoe 3arpsi3HEHUE OKPYKaAIOIIEH
Cpenbl.

TexHuyeckue yCTporucTBa U
TEXHOJIOTUYECKUE MPOLIECCHI:
XOJIOJIWJIBHUK, KOHJUIIMOHED,
JIM3EJIBbHBIA M KapOOpaTOPHBII
JIBUTATEJIH, TTapoBas TypOuHa,
MOJTy4Y€HUE CBEPXHU3KUX TEMIIEPATYD,
YTUIU3AIUS «TEIJIOBBIX» OTXOJI0B

C HCITOJIb30BAHMUEM TEIJIOBOI'0 HACOCA,
YTHIH3AKUSA OMOOPTaHUIECKOTO
TOTUTMBA JIJIST BRIPAOOTKH TETUIOBOMY M
AJIEKTPOIHEPTUU

UCTIOJIb30BaHM TEIJIOBBIX JIBUTATENEH
Y TETJIOBOTO 3arPS3HEHUS OKPYIKaOIIeH
Cpeabl C MO3ULMNA IKOJIOTHUECKON
0€30MacHOCTH; MPEACTABICHUM

0 PallOHAIBLHOM IIPUPOIOTIOIB30BaHUU
(B mporiecce NOArOTOBKU COOOIICHUH,
BBITMTOJTHEHU TPYMIOBEIX TPOEKTOB)

3.3

ArperaTHblie
COCTOSIHHSI BELIECTBA.
@da30BbIE MTEPEXOBI

14

[Tapoobpa3zoBanHrie U KOHIEHCAITHS.
Hcnapenue u kuneHue. Y aeapHast
TEIJI0Ta NapooOpa30BaAHMUS.
HaceplieHHbIe 1 HEHACHIILIEHHbBIE TTapBbI.

HaGmronenne CBOMCTB HACKHIIIIEHHBIX
MapoB, MaJbIX AeOpPMAIIHiA,

MIPOBEICHNE KOCBEHHBIX N3MEPEHUH
yIeTBLHOM TETUTOTHI TUIABJICHUS JIb/IA,
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KauecTtBeHHast 3aBUCUMOCTB IIJIOTHOCTH
Y JIaBJICHUS HACBIIIEHHOIO Tapa

OT TEMIIEPATYPhI, UX HE3ABUCUMOCTh

0T 00BEMA HACKIILIEHHOTO Tapa.
3aBUCHUMOCTH TEMIIEPATYPHI KUTICHUS
OT JaBJICHUS B JKUJIKOCTH.

Bnaxxnocts Bo3nyxa. AGCOMIOTHAS U
OTHOCHUTEJIbHAS BIIAYKHOCTb.

Teépnoe teno. Kpucrannmueckue u
aMmopdHbIe Tena. AHU30TPOIIHS CBOMCTB
KpucTtauioB. [InaBnenue u
KpUcTajuIn3anus. Y AejabHasl TeIioTa
wiaBnenus. CyOaumarusi.
Hedopmariiu TBEPAOTO Tea.
Pactsxenue u cxxatue. Casur. Moaynb
FOnra. Ilpenen ynpyrux nedgopmariuii.
TemnoBoe pacimimpeHue KUIKOCTEN U
TBEPJBIX TeJ, 00bEMHOE U JIMHEITHOE
pacumupeHue. AHTapMOHU3M TEIUIOBBIX
KoJIe0aHMIA YaCTHI] BEIIECTBA KaK
NpUYMHA TEMJIOBOTO PAaCIIMPEHUS TEI
(Ha Ka4ECTBEHHOM YPOBHE).
[IpeobpazoBanue sHeprun B (pazoBHIX
Iepexo1ax.

YpaBHeHHE TEIUIOBOTO OajlaHca.
[ToBepXHOCTHOE HATSIKEHHUE.
KoadpunmieHT noBepxHOCTHOTO

aOCOJIIOTHOM BIaXXKHOCTHU BO3/1yXa,

K03 (pULIMEeHTa TOBEPXHOCTHOTO
HaTspKeHust, Moyt FOnra.

N3yueHne 3aKkOHOMEPHOCTEH UCTTapEeHUS
Y KUTICHUS KUJKOCTEH, B TOM YHCIIC
KHUIICHHSI TIPY TTOHMYKCHHOM JIaBJICHUH,
HarpeBaHus U TUIABJICHUS
KPUCTAJUTMYECKOTO BEIIECTBA,
KaMWUISAPHBIX SBJICHUH, CMauBaHUSI.
[IpoBeeHre OMBITOB C MBUTBHBIMHU
TUIEHKAMU.

HccnenoBanue Moienu
HEHBIOTOHOBCKOM KUIKOCTH.

Pemmenue pacu€THBIX 3a/1a4 C SIBHO
3aJlaHHOM U HESIBHO 3aJIaHHOM
(bU3UIECKON MOJIEIBIO

C UCIIOJIb30BaHMEM OCHOBHBIX 3aKOHOB
1 HopMYIT MOJIEKYJIIPHON (DU3UKHU U
TEPMOJTUHAMUKH.

PelreHne kauecTBEHHBIX 3a/1a4,
TpeOYIOMUX TPUMEHEHUS 3HAHU T

0 MOJIEKYJISIPHOUN (U3HKE U
TEPMOJIMHAMUKE.

OOBscHEHNE OCHOBHBIX ITPUHIIUIIOB
CTPOCHUS KUIKUX KPUCTAIIIOB,
MOJIyYEHHUs COBPEMEHHBIX MaTEPHUAJIOB.
OrnpezneneHue ycaoBU TPUMEHUMOCTH
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HaTsDKEeHUs. KanuiuisipHbIe sIBJIEHNUS.
JlaBiieHue 10 UCKPUBIIEHHOM
IIOBEPXHOCTBIO JKUIKOCTH.

®opmyia Jlarmiaca.

TexHuyeckue ycTpoucTsa u
TEXHOJOTMYECKUE MTPOLECCHI: JKUIKUE
KPUCTAJUIbI, COBPEMEHHBIE MaTEPUAIIbI

Mozenei pu3nuecKux Tel U IPoLeCcCoB
(sBIICHMI): MOJIENICH Ta3a, )KUJAKOCTH H
TBEPOTO (KPUCTAIITUYECKOTO) TeJIa,
MJICAJIBHOTO Ta3a.

BrinonHeHnue ydeOHbBIX 3a1aHUN

Ha aHaJIU3 TEIJIOBBIX MPOLIECCOB
(sIBJIEHUI) C UCTIOIB30BAaHUEM
ocHOBHBIX nmoyioxkeHuit MKT u 3ak0oHOB
MOJICKYJISIPHON (PU3UKH U
TEPMOJIMHAMUKU : CBSA3b JIABJICHUS
WJICAJIBHOTO Ta3a ¢ KOHIIEHTpalKen
MOJIEKYJ M €T0 TEMIIEPATYPO,
ypaBHeHuE MenneneeBa—Knanenpona,
MIEPBbIN 3aKOH TEPMOJANHAMUKH.
Pabota B rpymnmax rnpu o6CyX1eHUH
BOIIPOCOB MEKIIPEIMETHOI'O XapakTepa
(mammpumep, no teme «TermmoooMen

B YKUBOU IIPUPOJIE»)

Uroro no pazneny 49
Paznen 4. dnexkTpoamHamMuka
4.1 | DnexTpuyeckoe mojie 24 DneKTpu3alus Tell U €€ MPOsBICHHUS. [IpoBeneHrEe KOCBEHHBIX U3MEPEHUN U

DnekTpuueckuit 3apsia. JIBa Buga
ANEKTPUYECKUX 3aps0B. [[poBoHUKY,
JTUAIEKTPUKHU U TOTYTIPOBOAHUKH.
DNeMEeHTAPHbBIN JIEKTPUUECKUM 3apsil.
3aKOH COXPAaHEHUS AIEKTPUIECKOT O
3apsja.

OMBITOB I10 MTPOBEPKE MPEITI0KEHHOM
TUNOTE3bl IPU U3YUYEHUHU
B3aUMOJICHCTBHUS 3apSIKEHHBIX TeE,
3apsiia KOHAEHCATopa,
MOCJIEIOBATEILHOTO COEAMHEHUS
KOH/JICHCATOPOB.
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BzaumonenicrBue 3apsaoB.

Toueunsle 3apsnsl. 3akoH Kynona.
DnekTpuueckoe noiie. Ero aeiicreue

Ha DJIEKTPUYECKUE 3aPsJIbI.
Hanpsx€HHOCTB 271EKTPUYECKOTO TOJIS.
[IpoGubIit 3apsa. Jlunuu
HaNpsHKEHHOCTH AJIEKTPUYECKOTO TOJIA.
OnHOPOIHOE ANEKTPUUYECKOE TOJIE.
[ToTeH1MaTbHOCTH
3IEKTPOCTATUYECKOTO NoJIsl. Pa3HOCTH
MOTEHIINAIOB U HAIIPSI)KEHUE.
[TorenmanbHast HEPTUs 3apsiaa

B 3JIEKTPOCTATUUYECKOM TIOJIE.
[ToTeHuMan 31€KTPOCTATUIECKOTO MOJISI.
CBs13b HANPSHKEHHOCTH TOJIS1 M PA3HOCTH
MOTEHIMAJIOB JIJI5 AJIEKTPOCTATUIECKOTO
noJist (KaKk OJJHOPOJHOTO, TaK U
HEOHOPOIHOTO).

[IpuHIMI cyniepno3unuu
AIEKTPUUECKHUX TOJIEH.

[Tone Toueunoro 3apsaa. [lone
paBHOMEPHO 3apsikeHHOU ceprl. [Tone
PABHOMEPHO 3apsiKEHHOTO M0 00bEMY
mapa. [lone paBHOMEPHO 3apsIKEHHOU
O0eckoHeuHOH TuIocKocTh. KapTuHs
JIMHUMN HaNpsH>KEHHOCTH 3TUX TOJIEN U
HKBUIMOTEHIIMAIBHBIX MOBEPXHOCTEH.

Omnpenenenue abCONMIOTHBIX U
OTHOCHUTEJIBHBIX MTOTPEIIHOCTEN
u3MepeHul PU3NUeCKuX BEJITUUKH.
OneHka rpaHul] HOTPENTHOCTEN.
Habmonenue npeBpanieHus 3JHepruu
3apsKEHHOT0 KOHJIEHCATOPA B DHEPTHUIO
U3JIy4YEHHUs CBETOJIMO/1A, UCCIIEOBaHHE
pas3psijia KOHIeHcaTopa Yepe3 Pe3UcTop.
N3yyenue 3aBUCUMOCTH
ANEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa OT IJIOLIAU TUTACTHH,
pPacCTOSHUS MEXAY HUMH U
JIUBJIEKTPUYECKON MPOHUIIAEMOCTH.
N3yuyeHune kapTUH JTUHUN
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO TOJIS
TOYEYHOT0 3apsi/ia, PABHOMEPHO
3apsHKEHHOM chephl, pABHOMEPHO
3apsHKEHHOTO 10 00BEMY T11apa,
PaBHOMEPHO 3apsiKEHHOM 0€CKOHEUHOM
MJIOCKOCTH ¥ DKBUIIOTEHIIUATIbHBIX
ITOBEPXHOCTEH.

Pelrenne pacu€THbIX 337124 C SIBHO
3aJaHHON U HEIBHO 3aJJaHHOU
(bU3nYECKON MOJIETBIO C
MCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMyI AIEKTPOCTATUKH.

Pelienne kauecTBEHHBIX 3a/1a4,
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[IpOBOJHUKH B 3JIEKTPOCTATUIECKOM
noJie. Y CJIOBHE paBHOBECHS 3apsi/IOB.
JIM3IIEKTPUKH B 3JIEKTPOCTATHYECKOM
nose. Jusnekrpuueckas
IPOHUIIAEMOCTH BEIIECTBA.
Konnencatop. DneKTpOEMKOCTb
KOHZeHcaTopa. JNEeKTPOEMKOCTh
IUIOCKOT'O KOHJIEHCATOPA.
[NapannensHOE coeAMHEHHE
KoHAeHcaTopoB. [locnenoBaTenbHOE
COEIMHEHHE KOHJIEHCATOPOB.

DOHeprus 3apsKEHHOT0 KOH/IEHCATOPA.

JBrKeHUE 3apsyKEHHOW YaCTHULIbI

B OJTHOPOJTHOM DJIEKTPUUYECKOM TIOJIE.
TexHu4yeckne yCTporucTBa U
TE€XHOJIOTUYECKHE MTPOLIECCHI:
AIIEKTPOCKOIL, AIEKTPOMETD,
AIIEKTPOCTATUUECKAS 3allUTa,
3a3eMJICHUE AJIEKTPOIIPUOOPOB,
KOHJICHCATOPBI, TEHEPATOP

Ban ne ['paada

TpeOyIOLMX TPUMEHEHUS 3HAHU I

IO DJIEKTPOCTATHKE.

OOBbsicHeHHE YCTpOWCTBa U

IIPUHLIUIIA TEUCTBUA DJIEKTPOCKOIIA,
AIEKTPOMETPA, KOHIAEHCATOPOB,
re"Heparopa Ban ne ['paada.
OObsicHeHuE padOThI
AJIEKTPOCTATUYECKOW 3aIUTHI,
3a3eMJICHHUS AJIEKTPOIPUOOPOB.
Onpenenenue ycioBuid NpUMEHUMOCTH
Mojenel GU3NIEeCKUX Tei: TOUCUHBIN
3apsl, OQHOPOJHOE IEKTPUIECKOE
ToJIE.

BrinorHeHre yaeOHbBIX 3aaHu

Ha aHaJIN3 JIEKTPUYECKUX ITPOLIECCOB
(sIBJIEHUI1) C UCTIOJIb30BAHUEM
OCHOBHBIX ITOJIOKEHUH U 3aKOHOB
ANEKTPOIMHAMUKU: 3aKOH COXPAHECHUS
IEKTPUYECKOTO 3apsAnaa, 3aKkoH Kyiona,
MOTEHIMAIBHOCTh
IEKTPOCTATUYECKOIO OIS, IPUHLIAIL
CYNEPIO3ULMHU IEKTPUIECKUX MOJIEH.
Hcnonp3oBanue [T-Trexnomoruu

pu paboTe ¢ TONOJIHUTEIbHBIMU
MCTOYHUKAMU MH(OPMALIUU 110 TEME,
VX KPUTUYECKHM aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

47




denepanbHas padouas nporpamma | dusuka. 10-11 kinaccer (yriayOnEHHBINR YPOBEHB)

4.2

ITocTossHHBIN
BJIEKTPUUECKUH TOK

24

Cuna Toka. [IoCTOSTHHBIN TOK.
VYcnoBus cyiiecTBOBaHUS MOCTOSHHOTO

QJICKTPUYICCKOI'O TOKaA. HMcTouHMKY TOKA.

Hanpsxenne U u OJ1C &.

3akoH OMa 1 y4acTKa LETH.
DIEKTPUYECKOE COMPOTUBIICHUE.
3aBUCUMOCTH COMPOTUBIICHUS
OJIHOPOJHOTO TIPOBOJIHUKA OT €0
JUTMHBI ¥ TUIOIIAU TTOTIEPEYHOTO
cedeHus. Y IeIbHOE CONPOTUBIICHNE
BEIIECTBA.

[TocnenoBaTenpHOE, TapalIeIbHOE,
CMEIIaHHOE COCIMHEHHE MPOBOTHUKOB.
PacuéT pa3BeTBIEHHBIX AIEKTPUUECKUX
nenei. [IpaBmira Kupxroda.

Pabora snekrpuueckoro Toka.

3akoH J[>xoyns-Jlenia.

MOIIIHOCTB JIEKTPUUECKOTO TOKA.
TernnoBas MOIIHOCTb, BbIAEISIEMAs

Ha PE3UCTOpE.

DJ1C u BHyTpeHHEE COMTPOTUBIICHUE
UCTOYHUKA TOKA. 3akoH OMma

JUIS1 TIOJTHOM (3aMKHYTOM)
AIEKTPUUECKON 1enr. MOIIIHOCTh
UCTOYHMKA TOKa. KopoTKoe 3aMbIKaHuE.
KonnencaTtop B Lienu mocTOSSHHOTO
TOKaA.

IIpoBenenue NpsAMbIX U3MEPEHUN CUIIBI
TOKa U HAMPSHKEHUS, KOCBEHHBIX
WU3MEPEHUH YIeIbHOTO CONMPOTUBIICHHUS],
O/J1C 1 BHyTpPEHHETO COMPOTUBIICHUS
HMCTOYHUKA TOKA, MPOBEJICHHE
HCCIIEIOBAaHUN 3aBUCUMOCTEM
(bU3UYECKUX BEJIUYUMH U OTBITOB

0 TTPOBEPKE MPEIJI0KEHHON TUITOTE3bI
MIPU U3YUYEHUU 1IETICH TTOCTOSIHHOTO
TOKaA.

OmnpenencHue aOCONMIOTHBIX U
OTHOCHUTEJIBHBIX MTOTPEITHOCTEN
U3MEpeHUN PU3NYECKUX BETUYHUH.
OreHka rpaHuil MOTPEUTHOCTEH.
N3yyeHne KOpOTKOTO 3aMbIKaHUS
raJIbBAHMYECKOTO 3JIEMEHTA U OIICHKa
BHYTPEHHETO COMPOTHUBIICHHUS.
Pemmenue pacu€THBIX 3a/1a4 C SIBHO
3aJaHHON U HESIBHO 3aJJaHHOU
(bU3UIECKON MOJIEIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (OpMYI OCTOSTHHOTO TOKA.
PelreHne kaueCcTBEHHBIX 3a/1a4,
TpeOYIOIIUX TPUMEHEHUS 3HAHUM U
3aKOHOB MOCTOSIHHOTO TOKA.
OOBsicHeHHE YCTPOMCTBA U IPUHIUIIA
JEUCTBUS aMIIEpPMETpPa, BOJIBTMETPA,
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TexHu4YecKue yCTporucTBa U
TE€XHOJIOTUYECKUE IIPOLIECCHI:
aMIIiepMeTp, BOIBTMETP, PEOCTAaT,
CYETYUK DJIEKTPUYECKON DHEPIUun

peocraTa, CY4ETUYNKA DIEKTPUUECKON
DHEPIrHUH.

BrinoHeHue yueOHbIX 3aaHUN

HAa aHAJIU3 IIEKTPUUECKUX MPOLIECCOB
(sIBJIEHUI) C UCTIOIB30BAaHUEM
OCHOBHBIX ITOJIOKCHHUH ¥ 3aKOHOB
AIEKTPOJUHAMUKHU: 3aKOHBI OMa

JUUISL y9acTKA LETH U 111 3aMKHYTOM
AJIEKTPUUYECKOM LENH, 3aKOH [[Koyms—
Jlenna.

Pabota B rpymnmax rnpu o6Cyx1eHUN
BOIIPOCOB MEKIIPEAMETHOIO XapakTepa
(HampuMep, Mo TeMe «DNEKTPUUECKUE
SBJICHUSI B IPUPOJIEY)

4.3

Toku B pa3mudHbIX
cpemax

DneKTpudecKas MpoBOJUMOCTb
Pa3JIMYHBIX BEUIECTB. DNEKTPOHHAs
IIPOBOJIUMOCTH TBEPABIX METAIIJIOB.
3aBUCUMOCTb COIPOTUBJIEHUS METAIJIOB
oT Temneparypbl. CBepXIPOBOAUMOCTD.
DIEKTPUYECKUN TOK B BAKyyMe.
CBoiiCTBa 3JIEKTPOHHBIX MYYKOB.
[TomynpoBoguuku. CoOCcTBeHHAS U
MpPUMECHAsI IPOBOJUMOCTD
NnoJIynpoBOAHUKOB. CBOMCTBA
p-n-niepexoa. [omynpoBoIHUKOBBIE
npuOOPHI.

DIIEKTPUYECKUN TOK B AJIEKTPOIUTAX.

[IpoBeneHre KOCBEHHBIX H3MEPEHUH U
HUCCIIEIOBAHUU 3aBUCUMOCTEN

MeXay (PU3NIECKUMU BETUIMHAMU
P U3YYCHHUH TTPOLIECCOB MPOTEKAHUS
AIEKTPUYECKOr0 TOKA B METaJlIax,
ANEKTPOJIUTAX U MOTYHIPOBOTHUKAX.
OmnpenencHue aOCONMIOTHBIX U
OTHOCHUTEJIbHBIX IMOTPEIIHOCTEM
M3MEpeHUN PU3NIECKUX BEITUYNH.
OueHka rpaHul] HOrPEITHOCTEN.
HalGntonenue 35exTpoiinza, u3y4eHue u
00BSICHEHUE MTPOBOAUMOCTH
AJIEKTPOJIUTOB, SKCIIEPUMEHTAIIEHOE
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DIIEKTPONUTHYECKAs TUCCOLUALIM.
OnekTpoaus. 3akoHbl Papazaes

JUISL DIIEKTPOJINA3A.

DIIEKTPUUYECKUM TOK B ra3ax.
CaMocTosATeNbHBIN U
HECAMOCTOSTEIIbHBIN pa3psia.
PaznuuHbIe TUIIBI CAMOCTOSTEIBHOTO
paspsana. Mosaus. [Inazma.
TexHuueckue ycTporucTBa U
PaKTUYECKOE TPUMEHEHHUE:
razopas3ps/IHbI€ JaMIIbl, JJIEKTPOHHO-
JyueBas TpyOKa, MOIyNpOBOIHUKOBBIE
npUOOpHBL: 1O, TPAH3UCTOP,
(doronnoa, cBETOINO, TaJIbBAaHUKA,
paduHUpOBaHUE MEU, BBIIJIaBKa
AJIIOMMHMS, SJIEKTPOHHAs MUKPOCKOIINS

U3YyYEHHE 3aKOHOB 3JIEKTPOJIN3a
QDapanes.

CHsITHE BOJBT-aMIIEPHOU
XapaKTEPUCTUKHU JUOJIA.

CpaBHeHUE IPOBOIUMOCTH METAJIIOB

U TIOJTYTIPOBOHUKOB.

N3yuyenue uckpoBoro paspsia

U TIPOBOJIMMOCTH BO3/TyXa.

Pemrenne pacuéTHbIX 3a71a4 C SIBHO
3aJIaHHOM M HEeSIBHO 3aJJaHHOM
(bU3nIECKON MOJIETIBIO C
UCIOJIb30BaHUEM 3aKOHOMEPHOCTEM
MTOCTOSIHHOTO TOKa B Pa3JINYHBIX CPEAaX.
PelreHne kauyecTBEHHBIX 3a/1a4,
TpeOyIOIUX MPUMEHECHHUS
3aKOHOMEPHOCTEN MOCTOSIHHOTO TOKa
B Pa3IMYHBIX Cpeaax.

OObsicHEHNE YCTPOWCTBA U MPUHITUTIA
JEUCTBUS ra30pa3psIHbIX JIaAMII,
AIIEKTPOHHO-TTYYEeBOU TPYOKH,
MOJIYIIPOBOAHUKOBBIX MPUOOPOB: 1MOAA,
TpaH3uCTOpa, (HOTOAMOAA, CBETOINOIA.
OOBsiCHEHHE CYTH MPOLECCOB:
raJIbBaHUKHU, PAQUHUPOBAHUS MEJIH,
BBITIJIABKU TIOMHHUS, SJEKTPOHHOM
MUKPOCKOIHHU

Hroro no pazpeny

o4
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Pa3nen 5. @usnvecknii NPaKTUKYM

5.1 | dusuyeckuit 16 Cnioco0bl n3mMepeHust Gu3nuecKuX [IpoBeneHne KOCBEHHBIX U3MEPEHUH,
IIPAKTUKYM BEJIMYMH C HUCIOJIb30BAHUEM VICCIIEIOBAaHNUN 3aBUCUMOCTEN

aHAJIOTOBBIX U IIU(PPOBBIX bu3NYeCKUX BETUYHH, TPOBEPKa
U3MEPHUTEIHHBIX MPUOOPOB U NPEIOKEHHBIX TUIIOTE3
KOMIIBIOTEPHBIX JaTYNKOBBIX CUCTEM. (BBIOOD M3 pabOT, ONMCAHHBIX
AOGCONIOTHBIE M OTHOCHTETBHBIE B TEMAaTHYECKUX pa3fenax
MOTPEITHOCTH U3MEPEHUH QU3NYECKUX | «YYEHMUYECKUN IKCIIEPUMEHT,
BenmmuuH. OIeHKa TPaHHUIL 71a00paTOpHBIC paOOTHI, MPAKTUKYM))
MOrPETHOCTEN

Uroro o pazaeny 16

Pe3epBHOe Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB I1O ITPOTPAMME
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