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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE CpefHero obmero oOpa3oBaHus pa3zpaboTaHa Ha
OCHOBE IOJIO)KCHHH W TpeOOBaHWI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0Opa3oBaTeNbHOM
nporpamMmel, mpencraBiceHHEbx B @I'OC COO, a takke ¢ yuéroMm denepalibHONH paboueit
nporpammbel Bocnutanus W KoHnenumu mnpenopaBaHusi ydeOHoro mnpenmera «®Dusnka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccwiickoit ~ @Denepanuu, peaau3yloOIMX OCHOBHBIC
oOpa3oBaTesbHbIe IPOTPAMMBI.

[Iporpamma 1o (¢u3uke ompenenser 00sg3aTeNbHOE MPEIMETHOE  COJIEpIKAHHE,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh M3YUEHUS TEM U pa3JelioB y4yeOHOIo
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mporecca, BO3pacTHBIX ocoOeHHocTel oOywatomuxcs. Ilporpamma mno ¢usuke gaér
MIpE/ICTaBICHUE O LIENAX, COJepKaHUM, oO0lel cTpaTeruu oOy4yeHHs, BOCIIUTAHUS U Pa3BUTUS
0o0yJaronmxcs cpecTBaMu yueobHoro npeamera «duznkay Ha yriayOaEHHOM ypOBHE.

WN3yuenne kypca @u3uku yriayOia€HHOrO YpOBHS TMO3BOJIAET pealu30BaTh 3a/ladyu
npodeccnoHaIbHON OpPHEHTAllUK, HAIpPaBJIEHO Ha CO3JaHUe YCIOBUW JUISl TPOSBICHHSI CBOUX
MHTEJJIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH KaXIbIM OOYy4arolMMCS, KOTOpbIE
HEOOXOIUMBI NI TPOAOJDKEHUS oOpa3oBaHMs B OpraHuM3alusx MpodeccrnoHaTbHOTO
00pa30BaHus MO PA3INYHBIM (PU3HKO-TEXHUUYECKUM U MHKEHEPHBIM CHEIIHATbHOCTSM.

B nporpamme mno ¢usuke ompenensrorcs IUIaHUpyeMble Pe3yabTaThl OCBOEHHUS Kypca
¢bu3MKM Ha YypOBHE cpenHero oOmero o0pa3oBaHUs: JMYHOCTHBIE, MeETalpeIMETHbIE,
npeaMeTHBIC (Ha yriryOnéHHOM ypoBHE). HaydHO-MeTo10/10THUeCcKO OCHOBOM 1Sl pa3paboTKu
TpeOOBaHMH K JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM pe3yibTaTaM oOydaroIuxcs,
OCBOMBIIIMX MPOrpaMMy 1Mo (PU3MKE HA YPOBHE CpeaHEro oomero oOpa3oBaHus Ha yriayOaéHHOM
YPOBHE, SBJISIETCS CUCTEMHO-AEATEIbHOCTHBIA MOIXOI.

[Tporpamma 1o ¢u3uKe BKIIOYACT:

IUTAHUPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (DU3MKM Ha YriayOJ€HHOM YypOBHE, B TOM
qucyie IPeIMETHbIE Pe3yIbTaThl 0 ToAaM 00yUYeHHUs;

coJiepxkaHue yueoHoro npeamera «Pu3ukay 1o rogaM oOydeHus.

IIporpamma no ¢u3uke MMeeT NPUMEPHBIM XapakTep U MOXKET ObITh HCIOJIb30BaHA
YUUTENAMU (PU3UKU 7151 COCTABIICHUS CBOMX pabOUUX MPOrpaMM.

[Iporpamma 1o (¢u3uKe HE CKOBBIBACT TBOPUYECKYIO WHUIMATUBY Yy4YUTEIEH U
IIPEJOCTABIIET BO3MOXHOCTH JUISI pEIM3aldd  PA3IUYHBIX METOAMYECKHX IOJXOJ0B K
[IPENoaBaHui0 (U3MKKU Ha YriyOJIEHHOM YPOBHE IpPU YCIOBUM COXpPAaHEHUs 00s3aTelbHOM
YacTH COJEp KaHus Kypca.

dusnka Kak Hayka o Haubosee OOIIKX 3aKOHAX MPUPO/Ibl, BBICTYIIAs B KAYECTBE y4eOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYLLECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUH 00 OKpYXarolleM MUpe.
HIkonbHBIH Kypc (U3MKM — CcHCTEMOOOPA3yIOUIMi Ui €CTeCTBEHHO-HAYYHBIX YUeOHBIX
IIPEIMETOB, MOCKOJIBKY (PU3MUYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3yd4aeMbIX
XuMuel, ouonoruelt, ¢guznyeckoit reorpadueil u actpoHomuen. Vcnosap3oBaHue M aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN ONpENeNHIO XapakTep M OypHOEe pa3BUTHE pa3zHOOOpa3HBIX
TEXHOJIOTUH B c¢epe HSHEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, MOJY4YEHHs HOBBIX
MaTepHalioB C 3aJaHHBIMU cBoiicTBaMu. M3ydyeHune (u3MKM BHOCUT OCHOBHOM BKJIaJg B
(dbopMHUpOBaHHE €CTECTBEHHO-HAy4YHOW KapTHHBI MHUpa oOydarouierocs, B (opMHpOBaHHE
YMEHUH NPUMEHSTh Hay4YHBIH METOJ] MO3HAHUS IIPU BBIIIOJHEHUH UMM y4eOHBIX HCCIEIOBaHUM.



B ocHOBY kypca (hu3HKU Ha YpOBHE CpeaHEro oO0IIero o0pa3oBaHus MOJOKEH Sl UACH,
KOTOPBIE MOKHO paccMaTpHUBaTh KaK IPUHLHUIIBI €0 OCTPOEHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SIBIISETCS JIOTUUECKHU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (U3UKH, BKIIOYAET KaK BOMPOCH! KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKU.

Hoea cenepanuzayuu. B cooTBEeTCTBUM € HEl Marepuan Kypca (U3HKH OObEIMHEH
BOKPYT (pu3muecKkux Teopuil. Bemymmm B Kypce sBisieTcss (GOpMHUPOBAHUE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BELIECTBE U I10OJIE.

Hoen cymanumapuzayuu. E€ peanuzanus npeanonaraeT UCHOJIb30BaHUE T'YMaHUTApPHOTO
noTeHyana Gu3ndeckoi HayKu, OCMBICIICHUE CBS3H PAa3BUTUS (PH3HUKH C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTHYECKUMHU MPOOIeMaMH.

Hoea npuxnaonou nanpaenennocmu. Kypc ¢dusuku  yroyOn€HHOTO — ypOBHS
MIPEIOJIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTUYECKUX MPUII0KEHUN
M3YYEHHBIX TEOpHil U 3aK0HOB. [Ipu 3TOM paccMaTpuBarOTCa Ha ypOBHE OOLIUX MPEICTaBICHUN
U COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHHU.

Hoea Ixonocuszayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX IKOJIOTMYECKUM MpobiieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHUEM
TEXHHUKH U TEXHOJIOTUH, a TaKkke 00CyXAeHUsI TPo0IeM palliOHAIBLHOTO MPUPOIOIIOJIb30BAHUS U
9KOJIOTMYECcKOl 0€30MacHOCTH.

B nporpamMe no ¢usrke cuctemMa ydeHHYECKOro IKCIEPHUMEHTa, JabopaTopHbIX padoT U
MpaKTUKyMa TWpeJCTaBlIeHa eauHbIM mepeuHeM. [lpu 3ToM obecreunBaeTcsi OBJaieHUE
0oOyyaroUMMUCs YMEHUSIMU TPOBOJUTH NpPSMble U KOCBEHHBIE H3MEPEHHS, HCCIIEIOBaHUS
3aBUCHUMOCTEH (PU3NYECKHMX BEJIMYMH M TOCTAHOBKY OIBITOB IO TPOBEPKE MPEATIOKEHHBIX
TUIOTE3.

Bonbinoe BHUMaHME yAenseTcsl peuIeHUI0 pacyETHBIX M KaueCTBEHHBIX 3a1ad. [Ipu stom
JUIA pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3a/laud C SBHO 3aJaHHOM M HEABHO 3aJaHHOMU
(buznyecKoil MoJEbIO, MO3BOJISIIOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK
U3 OJIHOTO paszjenia Kypca, TaKk U MHTErpupysd NPUMEHEHHWE 3HaHWI U3 pa3HbIX paszaenos. s
KaueCTBEHHBIX 3aJady IMPUOPUTETOM SBJISIOTCS 3aJaHusi Ha O0OBsSCHEHUe/Ipe/cKa3aHue
MpOoTeKaHUs (PU3MYECKUX SIBICHUN M IPOILECCOB B OKpYXKAIOUIEH XU3HM, Tpelyrolue BbIOOpa
(buznyecKoi MOJeNnu Ui CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBaHmsiMu DPI'OC COO k MarepuaabHO-TEXHUYECKOMY
obecrieueHHnI0 y4eOHOTO mpolecca Kype (HU3UMKH YrayOIE€HHOTO YpOBHSA Ha YPOBHE CPEIHETO
obmiero o0Opa3oBaHMs JOJDKEH H3y4aThCsl B YCIOBHUSX IMpeAMeTHOro kabuHera. B kaOunere
(bu3HMKHN 10KHO OBITH HE0OX0aUMOE 1ab0opaTopHOE 000PYIOBAHKE ISl BHIIOJHEHUS YKa3aHHbBIX
B IporpamMme no (Gpu3nkKe y4eHHUYECKHX OMBITOB, TAOOPATOPHBIX pabOT U pabOT MpaKTUKyMa, a
TaKkKe JeMOHCTPAIMOHHOE 000pyI0OBaHUE.

JlemoHcTpamoHHOe o0OopynoBaHue (OpMUPYETCS B COOTBETCTBHU C MPUHIMIIOM
MUHUMAaJIbHON JOCTATOYHOCTH U 00ECHEeUMBACT MOCTAHOBKY MEPEUMCIEHHBIX B MpOrpamme Io
¢u3nKe KIIOYEBBIX JAEMOHCTpAalMH A MCCIEJOBAHUS HM3y4aeMbIX SBJICHHH M IPOLECCOB,
SMIHUPHUYECKUX U PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHHH.

JIaGopaTtopHoe 00OpyAOBaHHE Al YYEHHYECKHX IMPAaKTUYECKHX paboT (Gopmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M oOecrednBaeTcs B pacuéTe OJHOIO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. OCHOBHBIMU LETSIMH U3ydeHHsI PU3UKH B 00111eM 00pa30BaHUU SBIISIOTCS:

(dbopMupoBaHHUE HHTEpPECA U CTPEMJICHUS 00yJaroMUXCsa K HAYYHOMY U3YUSHHIO TIPUPOIbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;



pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHHs U (OopMHUpOBaHUE
HCCIIEIOBATENILCKOIO OTHOIIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

(dbopMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa H3y4eHHsS OCHOB CTPOCHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dbopmupoBanre yMeHH OOBSCHITH SBJICHUS C WCIOJIB30BAHWEM (PU3MUECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTEIIbCTB;

(bopMupoBaHHEe IPEACTABICHUN O pOJI QU3UKH JUTS Pa3BUTHS APYIHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccHoHaTbHON
NEATeNbHOCTH, CBSI3aHHBIX C (U3UKOH, MOArOTOBKA K JalbHEHIIEMy OOYYeHHIO B OSTOM
HaIpaBJICHUU.

JlocTkeHne 3TUX Iesield 00ecreyrBaeTCsl PEeUIeHHEM CIEAYIOUIMX 3aJad B Ipoliecce
M3y4YeHUs Kypca (U3NKH HA YPOBHE CPETHETO OOIIEero 00pa3oBaHus:

MpUOOpETEeHNEe CHUCTEMBbl 3HAHUN 00 O0mMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOUAsi MEXaHUKY, MOJIEKYJSIPHYIO (PH3HKY, 3JIEKTPOJIMHAMHKY, KBAHTOBYIO (DU3UKY
U DJIEMEHTHI acTpO(PU3UKY;

(dbopMupoBaHHE YMEHUH MPUMEHATh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHUS (PU3NICCKUX
SIBIICHUH B TIPUPOJE U JUTSI IPHHSTHUS MPAKTHUECKUX PEIICHUN B TIOBCEAHEBHOM KHU3HH;

OCBOEHHE CIIOCOOO0B peIIeHUs pa3IMYHbIX 3a7a4 C SBHO 3a/laHHON (pU3MYECKO MOeNnblo,
3a/a4, MOJPa3yMEBAIOIINX CaMOCTOSITEIbHOE CO3JaHue (PU3NYECKOW MOJeNu, aJeKBaTHOU
YCIIOBUSM 3aJ1a4i, B TOM YHUCJIE 3a]1a4 HWHKEHEPHOTO XapaKTepa;

MOHUMaHHe (PUINYECKHMX OCHOB M TNPUHIUIOB JEHCTBUS TEXHMUYECKUX YCTPOWCTB H
TEXHOJIOTHYECKHX MPOLIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENy;

OBJIaJICHUE METOJaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U MpPOBEIEHUs (U3NUECKUX
SKCIEPUMEHTOB, aHali3a W HWHTepIpeTauud WHGOPMALUHU, OIpeAeieHHs] JOCTOBEPHOCTH
MOJIyY€HHOTO pe3yJbTaTa;

CO3JJaHHME YCIIOBUU [UIsl Pa3BUTHS yYMEHUH MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUYECKON
NesITeNIbHOCTH;

pasBuTHE HHTEpeca K chepam npodeccrnoHalIbHOM NesITeIbHOCTH, CBSI3aHHON C (PU3UKOH.

Ha n3yuenue ¢usuxu (yriyOnEHHBIN YPOBEHB) HA YPOBHE CPEAHETO 00IIero 00pa3oBaHus
otBoautcs 340 gacos: B 10 xiracce — 170 gacoB (5 yacoB B Heneno), B 11 kimacce — 170 gacos (5
4acoB B HEJICIIIO).

COJEPKAHUE OBYYEHUA

10 KJIACC

Pazgen 1. Hayunblii MeTox MO3HAHHMS IPUPOABI.

®dusuka — (yHIaMeHTalbHas Hayka o npupoje. HaydHblil MeToa MO3HAHUS U METOJIbI
UCCleIOBaHUs (PU3NUYECKUX SIBICHUI.

DKCIEepUMEHT U TeopHus B Mpoliecce Mo3HaHus Npupoabl. HabnroneHne u sKcrepuMeHT B
¢dusuke.

CrniocoObl n3MepeHus (U3NYECKUX BEIMYMH (QHAJIOrOBbIE U IU(POBBIE U3MEPUTENbHbIE
pUOOPHI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpenrHocT n3MepeHuit GU3NUECKUX BEINYHMH (a0COTIOTHAS U OTHOCUTEINIbHAS).



MonenupoBanue (U3NIECKUX SIBJICHHA W MPOILECCOB (MarepuaabHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJIO, UcAIbHAS KUAKOCTh, UI€abHBIN Ta3, ToueuHbId 3apsn). ['unoreza. dusnueckuii
3aKOH, TPAHUIIbI €r0 NpUMEeHUMOCTH. DU3nuecKas TeopHusl.

Ponp u mecto Qu3uku B (OPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIeATETLHOCTH JIFO/ICH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue cuinbl TOKAa W HAOPSDKEHHS B IIEMH IOCTOSIHHOTO TOKa MPU TMOMOIIU
AQHAJIOTOBBIX U ITU(PPOBBIX U3MEPUTEILHBIX IPUOOPOB.

3HaKOMCTBO ¢ mH(POBOI aboparopueit o ¢usmke. [Ipumepbr n3MepeHus: GU3NIECKUX
BEJIMYUH TIPHU MIOMOITH KOMIIBIOTEPHBIX TATYHKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe nBwKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTo JABWkeHus. Cucrema
OTCYETA.

[Ipsimast u oOpaTHas 3a7a4u MEXaHUKH.

Pannyc-BekTop MaTepuasibHONW TOYKH, €ro MPOEKIMH Ha OCH CHUCTEMBl KOOPJIWHAT.
Tpaexropus.

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTh) M YCKOpPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMH Ha OCH CHCTeMBbl KoopauHaT. Clo)kKeHHe TepeMeneHru 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBM)KEHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOPOCTH, YCKOPEHUS U MMYTH MaTepHaIbHON TOUKH OT BPEMEHU U UX TpaUKH.

CBobOoaHoe mazeHHE. YCKOpeHHue CBOOOAHOTO TajeHus. J[BrkeHHWe Tena, OpOIIEHHOTO
IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH U YCKOPEHUSI MaTEPUAIbHON TOUKH
OT BPEMEHH M MX TPaPUKH.

KpuonuneitHoe aBukeHue. JIBUKeHHE MaTepUAIbHOM TOYKHU 1O OKPY>KHOCTH. YTJIOBas U
nuHeitHas ckopocth. Ilepuon u wacrota oOpamenus. LleHTpocTpemurtensHoe (HOpMalbHOE),
KacaTesbHOE (TaHMeHIMAIBHOE) U TIOJTHOE YCKOPEHUE MaTepUAIbHON TOUKH.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECChl: CHUIOMETP, ABUKEHUE
CHapAIOB, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE NepeIadl, CKOPOCTHBIE TU(THL

emoncmpayuu.

Mogenb cucteMsbl OTCUETA, UILTFOCTPALIMS KWHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

CrocoObl UCCIIEIOBAHUS IBUKCHUM.

NnnrocTpanus npeaenbHoro nepexoja 1 i3MepeHue MrHOBEHHOU CKOPOCTH.

[IpeoOpazoBanue IBUKEHHI ¢ UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue ABr>KeHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPYKHOCTH.

[IpeoOpa3oBanue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHME TyTel, TPAGKTOPHUI, CKOPOCTEH NBUKEHUSI OJHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMAaxX OTCYETA.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomot, nPAKMUKyMm.

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEAEIICHUS] MTHOBEHHOM CKOPOCTH.

N3mepeHnue yCKOpeHUs TpU NOPSIMOJMHEWHOM PaBHOYCKOPEHHOM JIBIDKEHHMH IO
HAKJIOHHOM IJIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH IYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JBUKEHUU.



N3mepenune yckopeHUs: CBOOOTHOTO TMaieHus (PEKOMEHIOBAHO HCIOJIb30BaHUE U(PPOBOH
naboparopun).

N3ydenne nBuxeHUs Tesa, OPOLIEHHOIO rOpu30HTaIbHO. [IpoBepka runoTessl 0 npsiMon
IIPONOPLIMOHAIBHOM 3aBUCUMOCTH MEX]y JAJIbHOCTBIO MOJETA U HAYAJIbHOM CKOPOCTBIO TEA.

N3yuenue nBuKeHMs Teja 10 OKPYKHOCTH C IOCTOSIHHOW [0 MOJYJIIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTM IE€pUOJa OOpalIeHHs] KOHUYECKOTO0 MAasTHHUKAa OT €ro
IapameTpoB.

Tema 2. lunamuxa.

[Iepssiii 3akoH HproToHa. MHEpuuanbHble cucTemsl OTCU€Ta. [I[pUHIMI OTHOCHTEIBHOCTH
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA (ONPEAETICHUE, IPUMEDBI).

Macca tena. Cuna. [IpuHIun cyneprno3uiumu Cui.

Bropoit 3akoH HbroTOHa 1711 MaTepuanbHONW TOUKH.

Tperwnit 3akoH HproTOHA 1711 MaTEpUAJIBHBIX TOYEK.

3aKO0H BCEMHPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U MHEPTHONU MacCCHl.

Cuna TsxkecTH. 3aBUCHUMOCTh YCKOPEHHs CBOOOJHOTrO TaJaeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO IJIAHETHl M OT reorpaguueckoi MmUpOTHL. JIBIKeHHEe HEOeCHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBasg kocMudeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBMKyIIEerocs ¢ yCKOPEHHEM.

Cuna tpenus. Cyxoe tpenume. Cuina TpeHHUsS CKOJBXKEHHS M CHUJIA TPEHHUS IOKOS.
Kosddunument tpenus. Cuna conpoTHBIEHUS NpU ABMKEHUU Tella B JKMJIKOCTH WM rase, eé
3aBUCHUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO ABMXKEHUS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHuyeckne yCTpPOHMCTBA W TEXHOJIOTMYECKHE IIPOLECCHI: IMOAIIUIHHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGnroneHnue nBuxkeHUs TNl B MHEPLHMAIbHBIX M HEMHEPIUAIBHBIX CUCTEMAaX OTCUETA.

IIpyHIMI OTHOCHUTENBHOCTH.

Kauenne nByxX LWIMHIPOB WM IIAPOB PA3HOM MAacCChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJILHO HEMHEPLIMAIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOACHCTBYIONICH IPUIOKEHHBIX K TEIY CHJI C IPOU3BEICHUEM MAcCChl Tella
Ha €r0 YCKOPEHHUE B MHEPLMAIBLHONW CUCTEME OTCUETA.

PaBeHCTBO Cuil, BO3HUKAIOLIUX B PE3YIbTATE B3aUMOACHCTBUSA TEL.

N3mepenune macc 1o B3auMoIeHCTBUIO.

HesecomocTts.

Bec Tena npu yCKOpeHHOM NObEME U NTAJCHUH.

IlenTpoOexHbIE MEXaHU3MBI.

CpaBHEHHUE CUJI TPEHUS NIOKOs, KAUYEHHS U CKOJIb)KEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepeHne paBHOIEHCTBYOMIEH CUJI TPU IBMKEHUH OpycKa 110 HAKJIIOHHOM IIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BPEMEHM JABMKEHHMsS Opycka IO HaKJIOHHOU
IJIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CWJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE U PE3UHOBOM
oOpasie, OT ux JehopMalHH.

N3yueHue qBMKEHUSI CUCTEMBI Tell, CBSI3aHHBIX HUTBIO, IEPEKUHYTOM yepe3 JErkuil OJIox.

N3mepenne ko3 duimenta TpeHus 1Mo BEITUYUHE YIIIOBOT0 KOA(PPUIIMEHTa 3aBUCUMOCTH
Frp(N).



WccnenoBanue ABwKeHHs Opycka 10 HAKJIOHHOM IUIOCKOCTHM C  I[IE€PEMEHHBIM
KOA(QPHUIIMEHTOM TPEHHS.

W3ydeHue nBuKeHMsI rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEpAOE Teno. [locTynaTenpHoe U BpallaTebHOE JIBMKEHUE TBEPJOrO Teia.
MoMeHT cuiibl OTHOCHUTENbHO ocu BpauieHus. [lnevo cumbl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPAOIO TeA.

YcToitunBoe, HeycTOHIMBOE, O€3pa3InIHOE PABHOBECHE.

TexHuueckre ycTpOMCTBA M TEXHOJIOIMYECKUE IPOLECCHI: KPOHIITEHH, CTPOUTEIbHBIN
KpaH, peréryaTble KOHCTPYKIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanue ycioBuil paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILEHUSI.

KoHcTpynpoBanne KpOHIITEHHOB U PACYET CUJT YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO IUIOMIA/Ib ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 Mexanuke.

Nmmynsc mMaTepuanbHOW TOUKH, CUCTEMBI MaTepuaibHBIX To4eK. LleHTp macc cuctemsl
MaTepHUaJbHBIX TOUeK. TeopeMa o IBUKEHUH 1IEHTpa Macc.

NMnynbC cUIIbl M1 MI3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBIKEHUE.

MoMeHT uMIynbca MarepuaibHOW TOYKH. IIpencraBieHue O COXpaHEHUHM MOMEHTA
HMITYJIbCa B EHTPAJIbHBIX MOJIAX.

PaGora cunbl Ha MaioM U Ha KOHEYHOM mepemelnieHud. ['paduueckoe mpenacraBieHue
paboOTHI CHIIBI.

MoOUIHOCTb CHIIBI.

Kunernueckass sHeprus mMarepuaibHOW TOYKU. TeopemMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPIrUM MaTePUAILHON TOUYKH.

[loTeHunaneHble U HENMOTEHUMANIBbHBIE cUibl. [loTeHnunanbHas 3Heprus. IloTeHnuanbHas
SHeprust ynpyro aepopmMupoBaHHOU MpyXuHbI. [loTeHIMaNbHAS HEPTHs Tela B OJHOPOJIHOM
rpaBUTAlMOHHOM ToJie. IloTeHuuanbHas sHeprus Tena B PaBUTALIMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHyTpU U BHe 11apa). Bropas kocMudeckas ckopocTh. TpeThsi KocMHUUecKas CKOPOCTb.

CBsi3p pabOTHI HEMOTCHIMAIBHBIX CHUJI C U3MEHEHHUEM MEXaHHYeCKOW SHEPTUU CHUCTEMBI
TeJl. 3aKOH COXPAHEHHSI MEXaHUYECKOUN SHEpIHH.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

VYpaBHenue bepHymM Ui UACATbHOW JKUIKOCTU KakK CIEJICTBUE 3aKOHA COXpaHEHUSs
MEXaHUYECKOM YHEPTHUU.

TexHuyeckne yCTpOHCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: IBW)KEHHUE PAKET, BOJOMET,
KOMEp, MPYKUHHBINA MUCTOJET, THPOCKOTI, (PUTYpHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

W3mepenne MOLTHOCTU CHIIBI.



V3MeHeHne SHepruu Temna Mpu COBEPIICHUH pabOTHI.

B3anMHuble npeBpalleHuss KMHETUYECKOM M NOTCHIMAIBHOW 3HEPrui NpU JEHCTBUM Ha
TEJIO CHJIBI TSKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npu cBOOOJHOM Ia/ICHUN.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomuoi, npaKmuxKym.

N3mepenue umnynpca Tena no TOpMO3HOMY ITyTH.

W3mepenue cuiibl TArM, CKOPOCTU MOJIENH IEKTPOMOOUIISI U MOIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIBCOM CHJIBL.

HccnenoBanue coxpaHeHUs: HMITYJIbCA IIPH YIIPYTOM B3aUMOJICHCTBHM.

W3mepeHne KWHETUYECKOW SHEPTHUH TeJla 110 TOPMO3HOMY IIyTH.

CpaBHeHHE U3MEHEHUS TOTEHIINAIbHON HEPruu NMPYKUHBI ¢ pab0TON CHIIBI TPEHUSL.

Onpenenenre pabOTHI CHIIBI TPEHUS MPU ABMXKEHUU TeJla M0 HAaKJIOHHON TJIOCKOCTH.

Paznen 3. MoJiekyasipuas ¢pu3nka 4 TEPMOAMHAMMKA.

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOT MeopU.

OcHoBHbBIE TOJIOKEHUSI MoOJeKyasipHO-kuHeTnyecko Teopun (MKT), ux omnbiTHOE
obocunoBanue. Juddysus. bpoyHoBckoe nBrKeHHe. XapakTep ABWKEHUS U B3aMMOJICHCTBHS
yacTull BenlecTBa. MoJienu CTpOeHUs Ta30B, KUJIKOCTEH U TBEPABIX TNl U 0ObSICHEHHE CBOWCTB
BEIL[ECTBA Ha OCHOBE 3TUX Mojened. Macca u pasmepbl MoJekyn (atomoB). KomumdectBo
BemecTBa. [loctostHHass ABoraapo.

TemoBoe paBHOBecue. TemmepaTypa u crnocoObl e€ m3Mepenus. lllkama Temmepatyp
enscns.

Mopnens HIOcaJBHOTO Tra3a B MOJIEKYJISIPHO-KMHETHYECKONW TEOPHM: YacTULBI Tas3a
JOBUKYTCSI XaOTUYECKH U HE B3aUMOJEUCTBYIOT IPYT C JPYTOM.

l'azoBbie 3akoHBL. YpaBHeHue MenneneeBa—Knaneiipona. AOcCoJIOTHas TeMmIiepaTypa
(mkana Ttemmeparyp KenbBuna). 3akon Jlamprona. M3omporecchl B HUACAIBHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe mpeacTaBieHue U30MPOLECCOB: N30TEpMa,
n30xopa, u3obapa.

CBsi3p MEXIy [HaBICHUEM W CpPEAHEH KHHETMYECKOW DHEpPrued IOCTYNaTeIbHOTO
TEIUIOBOTO JIBU)KEHUS MOJIEKYJ MJIEAJIBHOTO Tra3a (OCHOBHOE YPAaBHEHUE MOJIEKYJISIPHO-
KHHETHUYECKOH TEOPUH UICAIBHOTO ra3a).

CBs3b  aOCOJIIOTHOW  TeMmIepaTypbl TEpPMOJAMHAMMYECKOW CHUCTEMBI CO  CpeiHel
KMHETUYECKOM dHEPruel MOCTYNaTeIbHOIO TEIUIOBOTO ABHYKEHUS €€ YaCTHLI.

TexHuueckne ycTpOHCTBA M TEXHOJIOTHYECKUE TIPOLECCHl: TEPMOMETp, OapoMerp,
IIOJIyYE€HUE HAHOMATEPHAJIOB.

Hemoncmpauuu.

Mopnenu IBUKEHUS 4acTUll BEIECTBA.

Mojenb OpOyHOBCKOTO JIBUXKEHUSI.

Buneoposuk ¢ 3ammchbio peaqbHOro OpOyHOBCKOTO JIBUIKECHUS.

Juddys3us sxuakocreit.

Monens onbita LlTepHa.

[IputskeHne MOJIEKyII.

Mogenu KpUCTAIITNYECKUX PELIETOK.

Habnronenue u nccieoBaHne H30MpoLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

HccnenoBanue npoliiecca yCTaHOBIIGHHS TETIJIOBOTO PaBHOBECHUS IPU TEIJIOOOMEHE MEXKITY
ropsiue U XOJIOJIHOU BOJOH.



N3ydeHne wW30TEpPMHUYECKOTO Tporiecca (PEKOMEHIOBAHO WCIOIb30BaHUEe HU(POBOU
naboparopun).

N3ydenune n30X0pHOTO mporecca.

N3yuenne nzobapHoro npouecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass  (TZ)  cucrema. 3amanMe  BHEIIHUX  YCIOBHM s
TEPMOJUHAMUYECKOM  cucTeMbl. BHemHume u  BHyTpeHHHMe napamerpsl. [lapamerpsl
TEPMOJUHAMUYECKON CHCTEMBI KaK CPeHHE 3HAUYCHHUS BEJIUYHH, ONMUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nauano tepmoaunaMmuku. CaMonpou3BOJIbHAS pellakcalis TePMOINHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogeny wuAeaqbHOTO Tra3a B TEPMOJMHAMUKE — CHCTEMa YpPaBHEHHI: ypaBHEHHE
MenneneeBa—Knanelipona ¥ BbIpaK€HUE JUIsI BHYTPEHHEH SHEPTrUH. Y CIOBUS NMPUMEHHMOCTH
9TOW MOJENHU: HU3Kasg KOHIICHTpAIlMsi YacTUIl, BBICOKHME TeMmreparypbl. Bwipaxxenue mis
BHYTPEHHEH YHEPTUU OJJHOATOMHOTO MJCAIHBHOTO ra3a.

KBasucrarndeckue u HeCTaTUYECKUE MTPOIIECCHI.

DOneMeHTapHas padoTa B TepMoanHamMuke. Berancienue paboTsl o rpaduky mporecca Ha
pV-auarpamme.

Temonepenaua kak crnoco®0 HW3MEHEHUS BHYTPEHHEH OHHEPruM TepMOJMHAMHUYECKON
cUCTEMBI 0e3 coBepiieHus padoThl. KOHBEKIHS, TEIIONPOBOIHOCTD, H3TyICHHE.

KonnuectBo Ttemnotel. TemnoéMkocTh Tena. YaenbHass W MOJSIpHAs TEIUIOEMKOCTH
BelIeCTBAa. YpaBHeHHE Maiiepa. YenbHas TeEIUIOTa CropaHus ToIuiuBa. Pacué€r konudecTBa
TEIUTOTHI TIpH Terutonepeaaye. [lonstue 06 aquadbaTHOM MpoIiecce.

[TepBrIii 3ak0H TepMOAMHAMHUKW. BHyTpeHHsst sHeprus. KonwmdecTBo TemioTel u padoTa
KaK Mepbl U3MEHEHHUs BHYTPEHHEN YHEPTUU TEPMOJINHAMUYECKON CHCTEMBI.

Bropoil 3akoH TepMOOMHAMUKHM [UIsi PAaBHOBECHBIX IIPOIIECCOB: 4YE€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJIUHAMHYECKONW CHUCTEMbl MPOXOAUT EIUHCTBEHHAsl aauadara.
AGcomoTHas Temneparypa.

Bropoil 3ak0H TepMOJAMHAMMKHU JJI1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEepeaaTh
TEIUIOTY OT OoJjiee XOJIOAHOTO Tena K Oosiee Harperomy 0Oe3 kommeHcanuu (Kiaysmyc).
HeobpaTumocTs mpupoIHBIX TIPOLECCOB.

[Tpuniumne! gerictBus TermtoBbix MamuH. KIT/I.

MakcumanbHoe 3HaueHue KII. [{ukn Kapno.

DKOJIOTMYECKHE aCHEeKThl MCIOJIb30BAaHUS TEIUIOBBIX JABUrateneil. TemioBoe 3arps3HeHue
OKpYXarollen Cpebl.

TexHuueckre yCcTpOMCTBAa M TEXHOJIOTMYECKHE IPOLIECCHI: XOJOAUIBbHUK, KOHIUIIMOHED,
IU3eNbHBIA W KapOIOpaTOpHBIM JBUTATENU, MapoBas TypOWHA, MOJNy4EeHUE CBEPXHU3KHUX
TeMneparyp, YTHUIM3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHMEM TEIJIOBOIO Hacoca,
yTUIU3alUs OMOOPTaHUYECKOTO TOTLTUBA JJISl BEIPAOOTKH «TETIOBOM» M DJIEKTPOIHEPTHH.

Jemoncmpayuu.

N3menenne temmnepatypsl pH aInadaTHYeCKOM pacIIMPEHUH.

Bo3znymHoe orauso.

CpaBHEHME YIENbHBIX TEIIOEMKOCTEHN BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH SHEPTUU.

HccnenoBanue annabaTHOro mpolecca.



KomnbrorepHbie MOJ1e€11 TETIOBBIX JBUTATENICH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue ynenbHou TEIIOEMKOCTH.

HccnenoBanue npoiiecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue aguabaTHOTO mporecca.

N3yuenne B3aMMOCBSI3M HPHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJICHCTBUS U TEMIIEPATYPHI
KUIICHHS KUIKOCTEH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoowl.

[TapooOpazoBanne wu KoHjAeHcanus. lcnmapeHWe ¥ KHIICHHWE. YJICJIbHAs TeIuloTa
napooOpa3oBaHUsL.

Haceimmennsie 1 HeHachllieHHbIE mapbl. KadecTBeHHass 3aBUCHUMOCTh IIJIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO Tapa OT TEeMIIepaTyphl, UX HE3aBUCHUMOCTh OT 00BhEMa HACBIIIEHHOTO
napa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS B KUJIKOCTH.

BrnaxHocTh Bo3yxa. AGCOIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

Tépnoe Teno. Kpucraimuyueckue u amopdHbIie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.
[InaBnenue u kpucTauM3aIus. Y aelbHas TerioTa tiaBieHus. Cyomumanus.

Hedbopmaruu tBEpHOTO Tenma. Pactsokenue u cxkatue. Cosur. Moayns FOwra. Ilpenen
yrapyrux aedopmaruii.

TennoBoe pacmmpeHne KUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTUHEHHOE pacUuIupeHue.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWW YAaCTHI] BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIUPEHUS
Ten (Ha Ka4eCTBEHHOM yYpPOBHE).

[IpeobpazoBanue 3HEprUU B (Pa30BBIX EPEXOAAX.

YpaBHEHHE TEIUIOBOTO OasiaHca.

[ToBepxnocTtHOe HaTshKeHHe. KoadduiueHT noBepXxHOCTHOrO HaTsKeHus. KanusuispHbie
siBJIeHUs. J[aBieHne oy MCKpUBIEHHON MOBEPXHOCTHIO kuakoct. opmymna Jlammaca.

Texnuueckre ycTpoiicTBA M TEXHOJOTUYECKUE TMPOLECCHI: IKUAKHE KPUCTAILIBL,
COBPEMEHHBIE MaTEPUAJIbL.

emoncmpayuu.

TemoBoe pacimupenue.

CBolicTBa HACHIIIEHHBIX MTapOB.

Kunenue. Kunenue npu NOHWKEHHOM JaBJICHUU.

N3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITBI ¢ MBUIBHBIMU TJIEHKAMHU.

CmauuBanue.

Kanunnsipusie siBieHus.

Mopeny HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHus U IJIABJICHUS KPUCTAIIMUYECKOTO BEIIECTBA.

Buner nedhopmanmii.

Habnronenue manbix negopmanuid.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padbomot, nPAKMUKyM.

N3ydeHune 3akOHOMEPHOCTEN UCITAPEHUS KUIKOCTEHN.

N3mepenue yaenbHOM TEMIOTHI IJIABJIEHUS JIbJA.

N3yueHue cBOWCTB HACHIIIIEHHBIX MAPOB.

N3mepenune abCONMIOTHON BIKHOCTH BO3yXa U OIICHKA MacChl TApOB B TIOMEIICHUH.

N3mepenue koddduirienTa moBEpXHOCTHOTO HATSHKEHUSI.



N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH ieopMaliii pe3HHOBOTO 00pasia OT MPUIIOKEHHON K HeMy
CUJIBL.

Pasnen 4. DiiekTpoanHaMuKa.

Tema 1. dnekmpuueckoe none.

OnexkTpuszanus Tea U e€ MposBIICHUSA. DJNEKTpUYecKUi 3apsan. [IBa Buaa 3IIEKTPUYECKHUX
3apsnoB. [IpoBOAHMKM, AMPIEKTPUKH U TOIYIPOBOJHUKHU. DJIEMEHTAPHBIA 3JIEKTPUUECKUN
3apsj. 3aKOH COXpaHEHUS 3JIEKTPUUECKOT0 3apsia.

B3aumoneiictue 3apsinoB. Toueunsie 3apsabl. 3akoH KynoHa.

Onexrpuueckoe nojue. Ero aelicTBre Ha 3EKTPUUECKUE 3apsi/bl.

Hanpsok€nnocts  anektpudeckoro mnoss. [lpoOubiit 3apan. JluHuM HanpsHkEHHOCTH
aneKTpudecKoro nois. OJHOPOIHOE IEKTPUUYECKOE TOJIE.

[ToTeHIManpHOCTh AMEKTPOCTATHYECKOTO MOJIA. Pa3HOCTh NMOTEHIMANIOB M HAIPSDHKEHUE.
[loreHnmanpHass  sHEprus  3apsga B DJIEKTPOCTAaTUYECKOM  IIOJIE. [Torenuman
ANIEKTPOCTaTUYECKOTO TOJds. CBsA3b HANpsSHKEHHOCTH TMOJISI U PAa3HOCTU NOTEHUHUAIOB s
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJIHOTO, TaK U HEOTHOPOJHOTO).

[IpuHIMNO cyneprno3uuy 3IeKTPUUECKUX MOJei.

[lone toueunoro 3apsga. Ilome paBHOMepHO 3apskeHHOUM cdepbl. Ilone paBHOMEpHO
3apsOKEHHOTO 1Mo 00BhEMy mmiapa. [lone paBHOMepHO 3apsHKEHHOM OECKOHEYHOM IIIOCKOCTH.
Kaprrabl nuHMN HANpsHKEHHOCTH ATUX MOJIEH M SKBUITOTEHIMAIBHBIX TOBEPXHOCTEMN.

[IpoBOAHMKY B 3IEKTPOCTATUYECKOM II0JIE. Y CIOBUE PABHOBECHUS 3apsI0B.

JIMDIIEKTPUKY B 3JIEKTPOCTATUUECKOM MOJI€. J(ManekTpruueckas MpOHUIIAEMOCTh BEIECTBA.

Konpnencarop. DIIEKTPOEMKOCTD KOHJIEHCaTopa. DNEeKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATopa.

[TapamnensHoe  coenuHeHne  KoHAeHcaTopoB.  IlocnemoBarenpHOE — coeqUHEHUE
KOHJIEHCATOPOB.

DOHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

JIBUKEeHHE 3apsyKEHHOM YaCTUIbI B OJJHOPOJAHOM JIEKTPUYECKOM IIOJIE.

TexHuueckre yCTpOCTBa M TEXHOJOTMYECKHE IPOLECCHI: 3JIEKTPOCKOI, IEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIUTA, 3a3eMJICHUE JIEKTPOIpruOOpOB, KOHAEHCATOPHI, reHepaTop Ban ne
I'paada.

emoncmpayuu.

VYeTpoicTBO U IPUHLKIT JEHCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3apsKCHHBIX TUIACTHH.

Monens anekTpocraTuieckoro renepatopa (Ban ne I'paada).

[IpoBOAHMKY B 3IEKTPUUYECKOM TOJIE.

DNeKTpocTaTUYeCcKas 3alluTa.

YCTpoKCTBO U ACMCTBUE KOHAEHCATOPA ITOCTOSHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCATOpa OT IUIOINAgu  IJIACTHH,
pacCcTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus MEKTPUYECKOTO MOJIs 3apsyKEHHOTO KOHAEHCATOPA.

3apsaka U pazpsaaKa KOHACHCATOpa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomui, npaKmuKym.

Onenka cuil B3aMMOJEMCTBUS 3apsKEHHBIX TEIl.



Habmroienue npeBpaiieHust SHEPTUU 3apsDKEHHOTO KOHJIEHCATOpa B DHEPTUIO M3ITy4eHUS
CBETO/INO/1A.

N3yuenue npoTekanus ToKa B LIETIH, COACpPKAIIEH KOHACHCATOP.

Pacnipeniennenne  pa3sHOCTM NOTEHUUANOB (HANpsDKEHUS) IPU  IOCIIEJOBATEILHOM
COCIMHEHUH KOH/IEHCATOPOB.

HccnenoBanue paspsia KOHJIEHCATOPa YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwiit IneKmpuiecKuil mox.

Cuna toka. [IoCTOSIHHBIN TOK.

VYcnoBus CyIIECTBOBAHMSI TOCTOSIHHOTO — AJIEKTPUYECKOTO TOKa. VICTOUHWKH TOKA.
Hanpsokenne U u DJIC é&.

3axon Oma Juid yyacTKa L.

DONEeKTPUYECKOe  COMPOTHUBJICHUE.  3aBUCUMOCTh  COMPOTHUBJICHUS  OJHOPOIHOTO
MPOBOJIHUKA OT €ro JUIMHBI M TUJIOMIAIH TIOMEPEYHOTO CEYCHUS. YENbHOE COMPOTUBIICHUE
BEIIECTBA.

[TocnenoBarenbHOe, MapaieIbHOE, CMENIAHHOE COCIWHEHHUE TPOBOJHMKOB. Pacuér
pa3BeTBIEHHBIX eKTpuueckux uene. [Ipasmia Kupxroda.

Pa6ora snexrpuyeckoro Toka. 3akoH J[xoyna—Jlenna.

MONTHOCTH JEKTPUIECKOTO TOKA. TerioBast MOIITHOCTb, BBIZIEsIEMast Ha PE3UCTOPE.

O/1C u BHyTpeHHEe CONPOTUBJICHUE NCTOUYHUKA TOKa. 3akoH OMa JUisl MOTHOM (3aMKHYTOM)
AIEKTPUYECKON 1enu. MOIHOCTh UCTOYHUKA TOKa. KOpoTkoe 3aMbIkaHueE.

KonneHncarop B 1ienu moCTOSTHHOTO TOKa.

TexHuueckre yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHl: amMIepMeTp, BOJIbTMETD,
peocTaT, CUETUUK INEKTPUIECKON SHEPTUU.

Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIJIBI TOKAa OT HANPSKEHHUS MU PE3UCTOPA, JIAMIIBI
HaKaJIUBaHUs U CBETOJMO/IA.

3aBUCUMOCTh COIPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI, IUIOLIAJH
MOIIEPEYHOI0 CEYEHUs U MaTepHraa.

HccnenoBanue 3aBUCUMOCTH CWJIBl TOKa OT CONPOTHBJIEHUS IPU TMOCTOSSHHOM
HaIpsKEHUU.

[Ipsimoe m3mepenne DJIC. KopoTkoe 3aMbpIKaHUE TaJIbBAHUYECKOTO AJIEMEHTa M OLIEHKa
BHYTPEHHETO COIPOTUBIICHUS.

Crioco0Obl coeIMHEHUST ICTOYHUKOB Toka, DJIC Oarapeii.

HccnegoBanue pazHOCTH NMOTEHUMATIOB MEX/y MOJIOCAMU MCTOYHHMKA TOKA OT CHJIbI TOKA
B LICTIH.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

HccnepoBanue cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONMpOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANPSHKEHUS [UIS JIAMITbl HAKaJIUBaHMUSL.

YBenuueHue mpesena u3MepeHus amnepMerpa (BoIbTMETPa).

N3mepenune 3/1C u BHYTpEeHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

Uccnenoanue 3aBucumoct 3/1C ranbBaHUYECKOI0 3J1€MEHTA OT BPEMEHH MPU KOPOTKOM
3aMBIKaHUU.

HccnepoBanue pazHOCTH MOTEHIMAIOB MEX/y MOJIIOCAMU MCTOYHHMKA TOKA OT CHJIbI TOKa
B LICTIH.



HccnenoBanue 3aBUCMMOCTH I10JIE3HON MOLTHOCTY UCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

OnexTpuuyeckass MNPOBOAMMOCTb PA3IMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX ~ METAJUIOB.  3aBUCHUMOCTb  COINPOTUBIEHUS  METANIOB  OT  TEMIIEPaTyphl.
CBepXIpoBOAUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHass W MpUMECHas IPOBOJUMOCTb IOJYIIPOBOJAHHUKOB.
CgoiictBa p—Nn-nepexona. IlomynpoBoiHUKOBBIE TPHUOOPHI.

DNEeKTpUUECKUN TOK B IJEKTPOJIUTAX. DJIEKTPOIUTUYECKAs TUCCOLMALUS. DIEKTPOJIU3.
3axonsl apazest JUIsl JIEKTPOIU3a.

OnekTpuueckuif TOK B razax. CaMOCTOSTENbHBIM M HECAMOCTOSITENIBHBIN pas3psi.
PaznuuHble TUIIBI cCaMOCTOATENBHOTO paspsiaa. Monuus. [1nazma.

Texnuueckne yCTpOHCTBa UM NPAKTUYECKOE IPUMEHEHHE: Ta3opa3psiiHble JIaMIIbI,
AIIEKTPOHHO-Iy4eBasi TpyOKa, MOIYHNPOBOJAHHUKOBBIE NMPUOOPHI: MO, TPAaH3UCTOp, (poToamon,
CBETO/IMOJ, TallbBaHWKa, paQUHUPOBAHUE MEIU, BBbIIUIABKA QJIOMHUHHUSA, AJIEKTPOHHAS
MHUKPOCKOTIHSL.

emoncmpayuu.

3aBUCHUMOCTh COMPOTHBIICHHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOIUMOCTD AJIEKTPOJIUTOB.

3akoHsl dekTposnza Dapanes.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AYXa.

CpaBHeHHE IPOBOAUMOCTH METAJJIOB U MOJIYIIPOBOJIHUKOB.

OaHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKmMuKym.

HaGnronenue anexkTponusa.

W3mepenue 3apsina ONHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH CONPOTHUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BONBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

DuU3n4YeCcKNi NPaKTUKYM.

Cnioco0bl n3MepeHus PU3NYECKUX BEIUYMH C UCIOJIb30BAaHUEM AHAJIOIOBBIX U HU(PPOBBIX
U3MEPUTENIbHBIX NPUOOPOB U  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  HU3MepeHMH  (u3nueckux BeaudyuH. OlLleHKa  TpaHHuI
MOTPEITHOCTEM.

IIpoBeneHne KOCBEHHBIX U3MEPEHUH, UCCIEIOBAaHNIM 3aBUCUMOCTEH (PM3NUECKUX BEJIUYNH,
IIPOBEpKa MPEATIOKEHHBIX T'MIOoTe3 (BbIOOp M3 padoT, OMMCAHHBIX B TEMaTHYECKUX pa3zeax
«Y4YeHNYeCKUi SKCIIEPUMEHT, J1JaOOPaTOpHbIE pabOThI, TPAKTUKYM).

MexnpeamMeTHbIe CBSI3H.

Nzyuenne kypca ¢usuku yriay6nénHoro yposHs B 10 kiacce ocyiecTBisercs ¢ yu4éToM
coJiepKaTelbHbIX MEKIPEIMETHBIX CBsI3el € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUHU,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemmnvie nonamusa, C6A3aHHbIE C USYUEHUEM MEMO006 HAYUHO20 NOZHAHUA:
sBJIEHHE, HAy4HbIM (akT, rumotesa, (uznyeckas BETUUYMHA, 3aKOH, TEOpHs, HAOIIOAEHUE,
9KCIEPUMEHT, MOJIECIUPOBAHUE, MOJEIb, U3MEPEHNE, IOTPEIIHOCTH U3MEPEHUH, U3MEPUTENBHbIE
npubopsl, nudposas sadoparopusi.

Mamemamuka: peunieHue cucTeMbl ypaBHeHui. JluneiiHas ¢yHkius, napaboona,
runepOoia, ux rpaduku u ceoiictsa. TpuroHomerpuueckrue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,



KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOphl M MX MPOEKIUH Ha OCU
KOOPAMHAT, CJI0KEHHUE BEKTOPOB.

Buonozcua: Mexanuieckoe IBIKEHUE B XKHUBOH npupone, muddysus, ocmoc, TeroooMeH
KUBBIX  OpraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXKalolled  cpedpl,  yTUIM3anus
OMOOPTaHMYECKOTO TOIUIMBA JUI BBIPAOOTKH «TEIJIOBOI» M AJIEKTPOIHEPIHH, MTOBEPXHOCTHOE
HaTSKEHHUE U KallWJUIPHBIE SBJICHUS B IPUPOJIE, JEKTPUUECKUE SIBJICHUS B XKUBOU MIPUPOJE.

Xumua: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, NoJydeHHe HaHOMATEepHaJloB, TETJIOBbIE CBOMCTBA TBEPABIX TEJI, XKUJKOCTEH U
ra3oB, JKUJKUE KpHUCTaUIbl, OJJIEKTPUYECKUE CBOMCTBA METAIOB, 3JEKTPOJIMTUYECKAsS
JCCOLMaIus, rajlbBaHUKA, 3JIEKTPOHHAs MUKPOCKOIIHS.

TI'eozpagpua: BnaxxHOCTh BO3/yXa, BETPBl, OAPOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHHUN C NUCIOJIb30BAaHUEM MEXAaHU3MOB, YUET CYXOro U
KUJAKOTO TPEHHUS B TEXHUKE, CTATUYECKHME KOHCTPYKUMH (KpOHIUTENHH, pemérdyarbie
KOHCTPYKIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAaHEHUS! MEXaHUKU B TEXHHUKE (TMPOCKOII, BOJIOMET
U Jpyrue), JBUTaTellb BHYTPEHHETO CropaHus, MapoBas TypOMHa, OBITOBON XOJIOJAWJIbHUK,
KOHJUIIMOHEP, TEXHOJIOTUU TOJY4YEHUsT COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepUalOB, M  HAHOTEXHOJIOTHH,  DJIEKTPOCTAaTUYEeCKas  3aluTa,  3a3eMJICHUE
ANIEKTPOTIPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOIYIPOBOJHIUKOBBIE TPUOOPHI, FAJIbBAHUKA.

[NTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHWA ITPOI'PAMMBI 10 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUAJINMYHOCTHBIE PE3YJIBTATHI

JIMUHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Pe3yabTaThl OCBOCHUS yueOHOTo mpenMera «Pu3nKa» JO0KHBI OTpaxaTh
TOTOBHOCTh M CITOCOOHOCTH O0YJalONIUXCsl PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULHUOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIEecTBa,
paciiupeHe >KU3HEHHOTO OIbITa W ONbITa JESTENbHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rpakKIaHCKOr0 BOCTIMTAHMSA:
e chopMUPOBAHHOCTh TPAKIAHCKOW MO3ULIMU OOydYalolerocs Kak aKTHUBHOIO H
OTBETCTBEHHOT'O 4JIEHA POCCHICKOTO OOIIECTBA;
® MPUHATHE TPAJAULMOHHBIX OOIIEUETOBEUECKUX I'YMAHUCTUYECKUX U JEMOKPATUYECKUX
LIEHHOCTEH;

® TOTOBHOCTH BECTH COBMECTHYIO AEATEIbHOCTh B MHTEPECAaX TIPakJIaHCKOTO OOIecTBa,

y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aIiy;

e yMEHHE B3aUMOJICHICTBOBATh C COLMAIBHBIMU HMHCTUTYTaMH B COOTBETCTBHM C HX

(GYHKIUSIMHU ¥ HA3HAUYCHUEM;
® TOTOBHOCTb K T'YMaHHUTapHOH U BOJOHTEPCKOM JIEATETHHOCTH.
NaTPHOTHYECKOr0 BOCIIMTAHUS:
e chOpPMHUPOBAHHOCTb POCCUHUCKON IpakIaHCKOW UAEHTUYHOCTH, MaTPUOTU3MA;
® [ICHHOCTHOE OTHOILIEHHE K rOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCHUCKHUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:
¢ chOpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEJICHUS;



CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMl0 W TMPUHAMATh OCO3HAHHBIC  PEIICHHS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
JIEATEIIbBHOCTH YYEHOT0;

OCO3HAHHWE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOWYUBOTO OyIyIIero.

ICTCTUICCKOT0O BOCIIMTAHUA:

OCTCTUYCCKOC OTHOHMICHUC K MHPY, BKIIOYasA OCTCTHUKY HAYYHOI'O TBOPYCCTBA,
MpHUCYIIETO (PU3MUECKON HAYKE.

TPYAOBOI'o BOCIIMTAHUA:

UHTEpPEC K pa3Iu4HbIM cdepaM NpoPecCHOHANbHON MESITEIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3MKOHN M TEXHUKOW, YMEHUE COBEPILATh OCO3HAHHBIN BHIOOD Oymymiei
npodeccru U peann30BbIBATh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHHIO U CaMO0Opa30BaHUIO B 00yacTu (HUBHKU
Ha IPOTSKEHUU BCEH )KU3HHU.

IKOJOIrHI¢CKOro BOCIIMTAHUA:

c(OpPMHUPOBAHHOCTh 3KOJIOTUYECKOW KYJIBTYpPbI, OCO3HAHHE TIJI00AIbHOIO Xapakrepa
9KOJIOTMYECKUX MPooIIeM;

IJTAHUPOBAHUE U OCYILECTBJIEHUE JIEUCTBUIM B OKPYKAIOLIEH Cpe/le Ha OCHOBE 3HAHUS
LeJed yCTOWYMBOTO Pa3BUTHS YEIIOBEYECTBA;

paciiupeHue OmbITa JAEATEIbHOCTH OSKOJOTHYECKOW HaNpaBlIEHHOCTH Ha OCHOBE
HMMEIOIIUXCS 3HAHUN 10 PU3HKE.

HEHHOCTH HAYYHOTO MMO3HAHUSA:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (GU3NIECKON HAYKH;
OCO3HAHHE IEHHOCTH HAy4YHOH JEATENIbHOCTH, TOTOBHOCTh B IPOIECCE H3YUCHHSI
(GU3MKH  OCYIIECTBJIATH  TMPOCKTHYID W HCCIEIOBATENbCKYIO  JCSATEIbHOCTD
WHAWBHYAIBHO H B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Ba3oBble JJornueckue neicTBus:

CaMOCTOSITENIbHO (OPMYIUPOBATh U aKTyalU3UpPOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeIIATH LENU AeSITeIbHOCTH, 3a]]aBaTh MapaMeTphbl U KPUTEPHUH UX TOCTHKEHUS;
BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B pPacCMaTpPUBAEMbIX (PHUIUUECKHUX
SIBIICHUSX;

pazpabaTeiBaTh IUIAH pELICHUS MpoOJiieMbl C y4&€TOM aHanmM3a HUMEIOIIUXCS
MaTepHaTbHBIX U HEMaTepPHAILHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENIAM,
OLIEHUBATh PUCKHU MOCJIEACTBUH JEATEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHITH pPabOTy B YCIOBUSAX PEaTbHOrO, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILIICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBrble ucciaenoBarebCcKHe 1eiicTBUA.



BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHSATHAMHU U METOIaMH (DU3MIeCKOi
HayKu;

BIIQJICTh HABBIKAMHM y4EOHO-HCCIICIOBATENILCKOH M TMPOCKTHOW JIEATEIHHOCTH B
oOmacti (QU3MKH, CHOCOOHOCTHIO W TOTOBHOCTHIO K CaMOCTOSITENIBHOMY IOHCKY
METOJIOB pEIICHHS 3a7ad (PU3UYECKOTO COJECp)KaHMs, TPUMEHEHUIO Pa3IUYHBIX
METOJIOB TIO3HAHUS,

BJIQJICTh BUJAMU JIEATEILHOCTH MO TMOJIYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALIHH,
MPeoOPa30BAHMIO ¥ PUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYAIUSX, B TOM YHCIIE TIPU
CO3JaHUH Y4EOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISBJISITh NPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTYAIM3WPOBATh 3a7ady, BBIJIBUTaTh
TUTIOTE3Y €€ PelleHUs], HAXOAUTh apTyMEHTHI JUIsl I0Ka3aTeIbCTBAa CBOUX YTBEPKICHUH,
3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aQHAJIM3UPOBATh TIOJIYUCHHBIE B XOJE pEIICHUs 3a/ladyd pPe3yJbTaTbl, KPUTHUECKU
OIIEHUBAThH UX JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;
CTaBUTh U (POPMYJIHUPOBATH COOCTBEHHBIC 3a]]a4K B 00pa30BaTEIbHOM JEATEILHOCTH, B
TOM YHCJIE TIPU U3YUCHHUH (PUBHKH;

JaBaTh OIEHKY HOBBIM CHUTYaIlHsM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHIECKYIO 00JIACTh KU3HEICATSILHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOIXO0/IbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE albTepPHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BJIQJICTh HABBIKAMU TOJY4YeHHS HHpOpManuu (HU3MYECKOTO COJCp)KAHUS U3
HMCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh IOUCK, aHaJU3,
CUCTEMATH3allMI0 W WHTEPIpETalnio HWH()OpPMAMK pa3jMYHbIX BHJIOB H (GOpM
MIPEJICTaBJICHHS;

OIICHUBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

HCII0JIb30BaTh CPeJICTBA WH(GOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
pPEIICHHWH KOTHHUTUBHBIX, KOMMYHHKATHBHBIX M OpPraHM3al[MOHHBIX 3a7ad C
coOiroficHHeM TpeOOBAaHUH  SPrOHOMHUKH, TEXHHKH O€30MAaCHOCTH, THMTHCHBI,
pecypcocOepekeHusi, MPaBOBBIX M JITHYCCKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MYECKOTO COJCpPKAHUS B Pa3IUYHBIX Qopmarax ¢ y4éTom
Ha3HAYCHUS WH(POPMALMU W 1EJICBOM ayIUTOPUH, BBIOMpas ONTHMAIbHYI (opmy
MPEJCTABICHUS U BU3yaIH3allNH.

KoMMmyHHKaTUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

OCYIIECTBIISATH OOIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOU JICSATEIBHOCTH,
pacro3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYAIMHA U CMATYATh KOHMIUKTHI;
pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HMCIIOJIb30BAaHHEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIyalbHOU PabOTHI,
BBIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JCHCTBUH C YUETOM OOIIMX MHTEPECOB U
BO3MOJKHOCTEH KaKJ0TO YICHA KOJUICKTHBA;



IIPUHUMATH LEJIM COBMECTHOM [JEATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHHUPOBATH
JEUCTBHS N0 €€ NOCTMXKCHHUIO: COCTaBIIATH IUIAH JEHCTBHUM, pacCIpelessTb POJIU C
y4€TOM MHEHUH YYaCTHHKOB, 0OCYX/IaTh pe3yabTaThl COBMECTHOM paboThI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAJa M KaKIOTO YYaCTHUKA KOMAaHIbpl B OOLIUI
pe3ybTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

IpeJIaraTb HOBBIE ITPOEKTHI, OLIEHUBATH UIEU C MO3UIMM HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B PA3IMYHBIX CHUTyalUsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHUE, ObITh HHUIIMATUBHBIM.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe NelicTBUS
Camoopranu3anus:

CaMOCTOSITEJIBHO OCYLIECTBIISITh MO3HABATENIbHYIO AEATEIbHOCTh B 00JACTH (PU3UKU U
ACTPOHOMHUH, BBISIBIIATH NMPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a]1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEIICHUs] PACUETHBIX M KAYECTBEHHBIX 3aJ1ad, IUIaH
BBITIOJTHEHHUST TIPAKTHYECKON pabOTHl ¢ YIETOM HMEIOUIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEN W IPEANIOYTCHU;

JTaBaTh OLIEHKY HOBBIM CUTYAIHIM;

pacIupsTh paMKi y4eOHOTO TIPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JIeaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €T0, OpaTh Ha ceOst OTBETCTBEHHOCTH 32
pelieHue;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMHUPOBAHUIO M TPOSBICHUIO JPYIULIHMH B 00JacTH (HUBUKH,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHbIN U KYJbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsSIM, BHOCUTh KOPPEKTUBHI B JI€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB IIEJISM;

BIIQJIETh HAaBBIKAMU IO3HABATEJIbHON pediIeKkcuu Kak OCO3HAHMS COBEPILAEMBIX
NEMCTBUI 1 MBICIUTENBHBIX MTPOLIECCOB, X PE3YJBTATOB M OCHOBAHMIA;

WCIO0JIb30BaTh MPUEMBI peiIeKCHu AJIsl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATDH PEIICHUS [0 UX CHUKEHUIO;
MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;
MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E Pe3yJbTaTOB ACATEIbHOCTH;
MPU3HABATh CBOE MPAaBO U MPABO APYTUX HA OIIHUOKH.

B mnmponecce NOCTUKCHUSA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IMMPOrpaMMbI I1O (1)I/IBI/IK6 JJIA
YPOBHA CPEAHECTO 061].161"0 06p3.30BaHI/I${ y 06yqa}0mnxc51 COBCPHICHCTBYCTCS 3MOHHOHaHBHBIﬁ
HWHTCIIJICKT, HpeI[HOJ'IaFaIOH_II/Iﬁ C(i)OpMI/IpOBaHHOCTBZ

CaMOCO3HaHMUS, BKIIOYAIONIETO CIHOCOOHOCTh MOHUMATh CBOE OMOIMOHAIBHOE
COCTOSTHHE, BUJETh HANpPaBJICHUS Pa3BUTUS COOCTBEHHOW SMOIMOHAIBHON cephl,
OBbITh YBEpEHHBIM B ce0e;

CaMOpETyJIMpPOBaHMs,  BKIIOYAIOUNIETO  CAMOKOHTPOJb,  YMEHHE  IPHUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJICHHWE, CHOCOOHOCTH  aJanTHpPOBaThCi K
OMOIMOHAIBHBIM U3MEHEHHSM H MPOSIBISATH THOKOCTB, OBITh OTKPHITBIM HOBOMY;
BHYTPEHHEH MOTHBAIIMM, BKIIOYAIOUICH CTPEMIICHHE K JIOCTIDKEHHIO LIEU U YCIEXY,
ONITHMHU3M, HHUIIMATHBHOCTh, YMEHHUE JICHCTBOBATH, UCXO/ISl U3 CBOUX BO3MOXKHOCTEIH;



SMIIATUH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHHE JIPYTHX,
YUUTBIBATh €r0 MpPH OCYIIECTBICHUU OOIIEHHs, CIOCOOHOCTh K COYYBCTBUIO U
COIIEPEIKUBAHUIO;

COLIMANIBHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTH BBICTPAUBATh OTHOILICHUS C
JIPYTUMH JIFOABMH, 3200 THTHCS, IPOSBIISTh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

I[NPEJAMETHBIE PE3VJIbTATDBI

K xoniy obyuenust B 10 knacce npeaMeTHbIE Pe3ylbTaThl Ha YriIyOJEHHOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

MIOHUMAaTh pOJb (QU3UKA B DKOHOMHUYECKOW, TEXHOJOTHYECKOM, 3KOJOTUYECKOH,
COLIMANIbHOM M 3THUYECKOW cdepax AesITeNbHOCTH YeJOBEKa, POJib U MECTO (U3UKU B
COBPEMEHHOM HAay4YHOUM KapTUHE MUpa, 3HAYEHUE ONMCATEIBHON, CHCTEMAaTU3UPYIOLIEH,
OOBSACHUTENIBHON M NMPOTHOCTUYECKON (QYHKUMH (PU3NYECKOW TEOpUHM — MEXaHUKH,
MOJIEKYJISIPHOM ~ (U3MKM W TEPMOJWHAMUKU, poib (PU3MUECKOW TEopuu B
(hopMHUpOBaHUHU MTPEICTABICHHUM O PU3NYECKON KapTHHE MUPA;

pa3nuyaTth yCIOBUS MPUMEHUMOCTH MoJiesel (pU3NUecKuX Tell U MPOLeccoB (SIBICHUMN):
HMHEepLIHalbHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPIOE TENO0, MaTepHalbHas TOYKa,
PaBHOYCKOPEHHOE JIBIKEHHE, CBOOOIHOE MajieHre, abCOIIOTHO yrpyras aedopmarus,
a0COJIIOTHO yNpyroe U abCOJIIOTHO HEYNPYroe CTOJKHOBEHMS, MOJIENHN ra3a, JKUIKOCTH
U TBEPAOro (KpUCTAIIIMUECKOTr0) Teja, UealbHbIN ra3, TOU€UHBIH 3aps]l, OHOPOJHOE
IEKTPUUECKOE TOJIE;

pasnuuaTth ycinoBuUs (TpaHHIlBl, OOJACTH) NPUMEHUMOCTH (U3HMYECKHUX 3aKOHOB,
MOHMMaTh BCEOOIIMH XapakTep (YHAAMEHTAIbHBIX 3aKOHOB M OrPAHUYEHHOCTh
HCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH MEXAHWYECKHUE IPOLECChl U SABJICHHS, HCIOJIb3Ys
OCHOBHBIE TIIOJIO)KEHUSI U 3aKOHbl MEXAHUKU (OTHOCHTEIBHOCTb MEXaHHYECKOIO
JBOKEHUS, (POpMysbl KHHEMAaTUKU PaBHOYCKOPEHHOIO IBHMKEHHs, IpeoOpa3oBaHUs
lanunes ans  ckopocTW W IepeMeleHMs, 3akoHbl HploToHa, mpuHIMI
OTHOCHUTENIbHOCTU ['anuiiesi, 3aKOH BCEMHUPHOTO TATOTEHMsI, 3aKOHBl COXPaHEHMs
UMIYIbCa M MEXaHWYECKOM »HHEpPruM, CBsA3b pPabOTBl CUJIBI C H3MEHEHHEM
MEXaHUYECKOM SHepruM, YCIOBUS paBHOBecUs TBEPAOrO Tena), MpPH ITOM
UCIOJb30BaTh  MaTEMaTUYeCKOE  BBIPOKEHUE 3aKOHOB, YKa3blBaTb  YCIOBUS
INPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpazoBaHuil ['anuses, BTOPOro u TpeTbero
3akoHOB HbIOTOHA, 3aKOHOB COXPAHEHUS UMITYJIbca U MEXaHUYECKON SHEpruM, 3aKOHa
BCEMHUPHOTO TATOTECHUS;

aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE NMPOLECCH U SBJIECHUS, UCHOJb3Ysd OCHOBHBIE
nosiockeHust MKT u 3akoHBI MOJNEKYJIApHOH (UMK M TEPMOJMHAMUKU (CBS3b
JABJICHUS MJICAJIBHOTO ra3a CO CPeIHEN KMHETUYECKOW PHEPIUEN TEIIOBOTO ABM)KECHHUS
U KOHIICHTpAalMel €ro MOJIEKyJ, CBs3b TEMIIEpaTypbl BELIECTBA CO CpeIHEH
KMHETUYECKOM DSHEPruel TEIUIOBOTO JIBWJKEHUS €ro 4YacTHL, CBsA3b JIaBJICHUS
UJCAIBHOTO Ta3a C KOHLEHTpalMeld MOJIEKYJ]l U €ro TEMIIEpaTypol, ypaBHEHHE
MenneneeBa—Knaneiipona, mnepBelii 3aKOH TEPMOJMHAMUKH, 3aKOH COXpaHEHHUs
SHEPruM B TEIUIOBBIX MpoIleccax), IHpPU OTOM HCIOJB30BATh MaTEMaTHYECKOE



BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIIOBHUS IPUMEHUMOCTH ypaBHEHUsT MeHJeneeBa—
Knaneripona;

aHATM3UPOBAaTh W OOBACHATH DIICKTPUYECKHE SIBJICHHS, WCIOIb3ysd OCHOBHBIC
IIOJIOKEHUSI M 3aKOHBI AEKTPOAUHAMUKH (3aKOH COXPAHEHHUS AIEKTPUUECKOIO 3apsija,
3akoH  KynoHa, MOTEHIMAIbHOCTh  3JEKTPOCTATHUUECKOIO  IOJIA,  HPHUHIMII
CYNEPIO3UIUH IIEKTPUUYECKUX MOJIEH, IPU ITOM YyKa3blBas YCIOBUSI MPUMEHUMOCTHU
3akoHa KynoHa, a TakXke NpPaKTUYECKH BaXHBIE COOTHOIIEHUs: 3akoHbl Oma JuIst
ydacTKa LENH U U1 3aMKHYTOM JJIEKTPUYECKOU LienH, 3akoH Jkoynsa—Jlenna, npasuia
Kupxroda, 3axonsr @apases s JEeKTPOIIn3a);

OTHCHIBATh (PM3UYECKHUE MPOIECCH] U SIBJICHUS, MCIOJB3Yysl BEIMYMHBL: IEepEMEIICHNUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TeJl, CHJIa, MOMEHT CHJIbl, JaBJICHHUE,
MOTEHLIMAJIbHAS SHEPrus, KUHETHYeCKas SHEeprusi, MexaHudeckas sSHeprusi, padora
CHJIbI, LIEHTPOCTPEMHUTENBHOE YCKOPEHHE, CHUJla TSKECTH, CHJIa YIOPYroCTH, CHja
TPEHUsI, MOIITHOCTh, SHEPTUSI B3aUMOICUCTBUS Tea ¢ 3eMIIEH BOIHM3H €€ TIOBEPXHOCTH,
SHEeprus ynpyroi pgepopmanuu MNpPYXKHUHBI, KOJMYECTBO TEIUIOTHI, aOCOJIIOTHAs
TemIeparypa Teia, paboTa B TEpMOJMHAMUKE, BHYTPEHHSS SHEPrus MHJI€AIbHOTO
OJIHOATOMHOTO Ta3a, paboTa WIEAIbHOTO ra3a, OTHOCUTENbHAs BIAXXHOCTh BO3yXa,
KII[I waeanbHOro TEMJIOBOTO MABWUTATENs; JJIEKTPUUECKOE T0JIe, HANPSHKEHHOCTH
ANEKTPUYECKOTO TOJIs, HAMPsSHKEHHOCTH IMOJSI TOYEYHOTO 3apsjia WM 3apsKEHHOTO
1iapa B BaKyyMe€ U B JIUAJIEKTPUKE, MOTEHIIMAT IEKTPOCTATHUECKOTO MOJIs, Pa3HOCTh
MOTEHIIMAJIOB, 3JEKTPOABIKYILAs CUJIa, CHUJla TOKa, HANpSHKEHHE, MOIIHOCTh TOKa,
JNEKTpUYEcKasi EMKOCTh IUIOCKOTO KOHJEHCATOpa, CONMPOTUBJICHUE Yy4YacTKa LEMH C
[IOCJIEAOBATENIBHBIM M NApAJUICIbHBIM  COCAMHEHUEM  PE3UCTOPOB,  SHEPIHUs
ANEKTPUYECKOTO IOJIsI KOHACHCATOPA;

O0O0BACHATH OCOOCHHOCTH MPOTEKaHUs (PU3MUECKUX SBIICHUI: MEXaHUYECKOE IBUKEHUE,
TEIUIOBOE JIBIJKEHUE YaCTHI[ BEIeCTBA, TEIUIOBOE paBHOBECHE, OpOYHOBCKOE
nBukeHue, aud¢y3usa, UcCHapeHue, KUINeHHEe U KOHJCHCAllMs, IUIaBICHUE U
KpUCTaJUIN3aLus, HaIlpaBJIEHHOCTh TeIJIonepeauH, ANEKTPU3ALNS Ted,
SKBUIIOTEHIUAIBHOCTH IOBEPXHOCTHU 3apSyKEHHOIO ITPOBOIHUKA;

MIPOBOJIUTH HCCJIEI0OBAaHUE 3aBUCUMOCTU OJHOU (DPU3UYECKOM BEIWYHHBI OT APYroi C
WCIIOJb30BAHUEM IMIPSAMBIX M3MEPEHUHN, MpPU HSTOM KOHCTPYMPOBAaTh YCTAaHOBKY,
(ukcupoBaTh pe3yibTaThl MOJYYCHHONW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJIE
rpadukoB ¢ y4€TOM aOCOJIOTHBIX MOTPEIIHOCTEH H3MEPEHUi, NeNlaTh BBIBOJABI IO
pe3ynbTaTaM UCCIEeI0BAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEPEeHUS (U3NYECKUX BEJIUYUH, IMPU HITOM BBIOMpATH
ONTUMANBHBIA METOJ M3MEPEHUs, OICHUBAaTh AaOCOJNIOTHBIE W OTHOCUTEIbHBIE
MOTPELIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUIA;

MPOBOJUTH ONBITHI 10 MPOBEPKE MNPEMJIOKEHHOW THUIOTE3bl:  IJIaHUPOBATH
OKCMEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIBbHYIO  YCTaHOBKY,  aHaJIM3UPOBATH
MOJTy4EHHBIE pe3yIbTaThl U JI€JaTh BBIBOJ O CTaTyCe MPEAJIOAKEHHOMN TUIIOTE3bI;
cobnrofarh mpaBuia 0€30MacHOro Tpyda MpU MPOBENECHUU HUCCIEIOBAHUN B paMKax
y4eOHOTO 3KCIIEpUMEHTa, NMPaKTUKyMa U Y4eOHO-MCCIIE0BATENbCKOM M MPOEKTHOM
JEeSITENHHOCTH C HCIOJh30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB U JaOOPATOPHOTO
000py/IOBaHNUS;

pemiate pacy€THBIE 3aJayd C SBHO 3a/IaHHOM W HESBHO 3aJaHHOW (PU3NYECKOU
MOJIENIbI0: Ha OCHOBAHUHU aHAIM3a YCIOBHsI 000CHOBBIBATH BHIOOP (PM3UUYECKOM MOJENH,



OTBeUaronIeil TpeOOBAHMSIM 3a/1a4H, IPUMEHAITH (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIaThl (PU3WYECKUX TEOPUN TMPH WCIOJIH30BAHHMM MATEMaTHYECKHX METOJIOB
peuieHusi 3a7ad, MNPOBOAUTH pacyéTbl HA OCHOBAaHMM WMEIOIIMUXCS JIaHHBIX,
AQHAIM3UPOBATh PE3yJAbTaThl M KOPPEKTUPOBATh METOJbl PEIICHUS C Y4ETOM
MOJYYCHHBIX PE3YJbTATOB;

pemaTh KaueCTBEHHBIC 3a/1auu, TPEOyIolle MPUMEHEHHS 3HAHUN U3 Pa3HBIX Pa3/IeiioB
Kypca (u3uKM, a TaKKe WHTETpallil 3HAHWK W3 JIPYTHX IPEIMETOB €CTECTBEHHO-
HAYy4YHOT'O LHKJIA: BBICTPAUBATH JIOTHYECKYIO LEMOYKY PACCYKICHUU C ONMOPOM Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKUE SBIICHUS;

KCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB pabOThHI
M3MEPUTENIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIAJIa POCCHICKIX U 3aPYOCIKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOIIECCOB OKPYXKAIOIIET0 MHUpPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHIi;

aQHAJIM3UPOBATh W  OILICHUBATh TOCHEACTBUA OBITOBOM ¥  MPOU3BOJICTBEHHOU
NESITETPHOCTH 4YEJIOBEeKa, CBS3aHHOM C (U3WYECKUMHU TPOIECCaMU, C TO3HITHHA
9KOJIOTMYECKOM 0€301MacHOCTH, MpeACTaBICHUI 0 parMoHATBPHOM
MPUPOJIOTIONIL30BAaHIH, a TaKXKE Pa3yMHOM HCIIOJIB30BAHUU JOCTIKEHUM HAYKH U
TEXHOJIOTHH JIJIs1 JATbHEHUIIIEro pa3BUTHS YEIIOBEUECKOTO OOIIEeCTBa;

MIPUMEHSTH Pa3JIMYHbIE CTIOCOOBI paboThl ¢ HHpOpMaIel PU3NIECKOTO COACPIKAHUS C
WCTIOJIb30BAHUEM  COBPEMEHHBIX HH(GOPMAIIMOHHBIX  TEXHOJOTHH, TIPH  ITOM
UCIOJIb30BaTh  COBPEMEHHbIE  HMH(OpPMAlIMOHHBIE  TEXHOJOTMH  JUIsl  TIOMCKa,
nepepaboTKH H TPEAbSBICHUS YYEeOHOWM M HAay4dHO-TIOMYJIApHOW WHMOpMAIUH,
CTPYKTYPUPOBAHHUS W MHTEpPIpEeTaluud HHPOpPMALMH, TOJYyYEHHOW U3 Pa3IMYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyl0 HH(OPMAILIHIO U OLIEHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIMXCS 3HAHWI, TaK M Ha OCHOBE aHajIu3a
HCTOYHHUKA HH(OpMaLUY;

MPOSIBIIATh OpPraHU3AllMOHHBIE M  [O3HABATENIbHBIE YMEHHUS CaMOCTOATEIbHOIO
MpUOOpEeTEeHUsT HOBBIX 3HAHMM B MPOLECCE BBHINOJHEHUS MPOCKTHBIX U y4eOHO-
HCCIIEIOBATENIbCKUX padoT;

paboTaTh B Ipylmne C HCIOJHEHHUEM Pa3IMYHbIX COIMANBHBIX pOJIEH, MIaHUPOBATH
paboTy Tpymmbl, palUOHAIBHO paCHpeleNsiTh IeSITeNbHOCTh B HECTaHJAPTHBIX
CUTYaIUsIX, aIeKBaTHO OLICHUBATh BKJIAJ KaXXIOTO M3 YYaCTHUKOB TPYIIILI B PEIICHUE
paccMaTrpuBaeMoil mpoOIeMbl;

MpOSIBIIATH MOTHBALlMIO K Oyaymieid npoQecCHOHAIbHON  EATENbHOCTH IO
CHEIHATBHOCTIM (PU3UKO-TEXHUUIECKOTO MPOQuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3zaen 1. HAYYHBIA METO/I ITO3HAHUSI ITIPUPO/IBI
. bubnuoreka [JOK
1.1 H
AYFIHBIH METOAL TOSHAMILL HPHPOART 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica 10 1 https://m.eds00.ru/f16b68d7
bu6mmoreka [IOK
22 Aluraica 10 https://m.eds00.ru/f16b68d7
N bu6mmoreka [IOK
23 Cratiica TeEpAOTO Tena > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPAHCHHS B MEXaHHUKE 10 1 htts://m.eds00.ru/fL6b68dT
Utoro mno pazneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubnuoreka [JOK
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKOW TEOPUH 15 1 htts://m.edso0.ru/fL6b68d7
bu6mmoreka [JOK
3.2 T T 20 1
CPMOMHAMHUIA. L CILTOBIC MATIHHb! https://m.edsoo.ru/f16b68d7
3.3 ArperatHble cocTosiHUS BemiecTBa. Da3oBbie 14 1 bubnunoreka [JOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

MepEeX0 bl https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Paznen 4. DJIEKTPOJIUHAMMUKA
bubmmoreka [{OK
4.1 24
UEKTpHECKoe noze https://m.edsoo.ru/f16b68d7
. . bubnuoreka [JOK
4.2 [ToCTOSIHHBIN EKTPUYECKUI TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4. T
3 OIH B PASTHAHBIX Cpeiax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Pazaen 5. PU3NYECKUM MIPAKTUKYM
. bu6mmoreka [IOK
>1 USHICCKI MPAKTHKYM 16 16 https://m.edso0.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [IOK
P 10
CICPBHOC BPEA https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
HayuHblif MeTOJ MO3HAHUS MPUPOABLI — 6 4.
1 ®uznka — pyHIaMeHTaJIbHas HayKa O 1 bubnnorexa [JOK
IpupoJie https://m.edsoo.ru/1beef346
9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bubmoreka [IOK
UCCIEe0BaHUS PU3NYECKUX SBJICHUN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOILIECCE
3 no3Hauug npupoasl. HaOmronenue u 1 bubmorexa LOK
PUpOnEL https://m.edso0.ru/34c49931
IKCIIEPUMEHT B (DU3HKE
4 Crioco6b1 u3MepeHus: GPU3NIECKUX 1 bubnuoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f18fda3
BEJTUYHH
MopenupoBanue B ¢pusuke. Ponb u
5 MecTo (PU3UKU B POPMUPOBAHUHT 1 bubnunoreka [JOK
COBPEMEHHOI HAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbdedl
B MIPAKTUYECKON JESITENbHOCTH JIOACH
Mexanuka — 35 4.
Mexannyeckoe nBmkeHue. Cucrema
7 oTcueTa. OTHOCUTEIBHOCTb 1 Bubmmorexa LIOK
' https://m.edso0.ru/e9a52f02
MEXaHUYECKOTO JABIKeHus. [Ipsimast u



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

oOpaTHast 3a/1a4M MEXaHUKHU

Pangnyc-BexkTop MarepuaibHOM TOUKH,
€ro MPOEKIUH Ha OCU KOOPJAUHAT.

bubmmoreka [{OK

ckopocts. [lepron u yacrora.
LleHTpOoCTpeMUTENBHOE U TTOJHOE

8 Tpaekropus. [lepemenienue. CKopocCTb. https://m.edsoo.ru/30a108a5
Hx npoekiuu Ha 0OCH KOOpAWHAT
PaBHOMEpPHOE ITPSAMONIMHENHOE

9 nBuxeHue. ['paduyeckoe onvicanue bubnnorexa [JOK
PaBHOMEPHOTO IIPSMOJIMHEUHOTO https://m.edso0.ru/89ba7190
JBKECHUS

10 CrioxxeHue nepeMeIeHnii 1 CKOPOCTEH. bubmuorexa [JOK
Pemenne 3amau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

11 MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpsimonrHEeNHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
ITOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanune

12 niﬂﬁonHHeﬁHoro JIBHKEHUS C bubamorera LOK

https://m.edsoo.ru/b7560bbf
IIOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe majieHre. Y CKopeHue

13 CBOOOHOTO ITaJI€HU. 3aBUCUMOCTD bu6mmoreka [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BpEMEHU U UX rpaduKu

14 JIBmxeHue Tesa, OpOIISHHOTO MO/ bubmuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBosmHueiinoe nBuxenue. J[Brxenue

15 10 OKPYKHOCTH. YTJIOBasi U JIMHEWHAs bubnuoreka [IOK

https://m.edso0.ru/33196fbe
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YCKOpEHHE

KonTtposnsHas paboTa o teme

bubmuoreka [JOK

16 "Kunemaruka" https://m.edso0.ru/1242f32e
IIepssiii 3ak0H HproTOHA.

17 NHepupnanpHble CUCTEMBI OTCYETA. bubnuorexa [JOK
[IpuHnun otHOCUTENBHOCTH ["anmnest. https://m.edsoo.ru/5a9%e4a64
HeunepuuanbHblie cucTeMsbl 0OTCUETA

18 Cuna. PaBHoelicTByIOIIIAs CUJIa. bubnuoreka [JOK
Bropoit 3akon Herotona. Macca https://m.edso0.ru/141d3837

19 B3aumopericteue Ten. Tpetnii 3akoH bubmuorexa [JOK
Herotona https://m.edso0.ru/57dba505
[Tpuniun cynepno3uiuu cuil. Pemenue

20 3a11)1aq1i{a Hp}I’/IHMSHeHI/I: 3aKOHOB bubmmorexa [OK

https://m.edsoo.ru/bdf997fb
HeroTona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJICHTHOCTh T'PABUTAIMOHHON U Bubnmorexa [JOK
. https://m.edsoo.ru/9aba2b0a
WHEPTHON Macchl

29 Cuita TSKeCTU U YCKOpPEHHE bubnuoreka [JOK
CBOOOIHOTO ITaICHU https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [IOK
KOCMHMYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

bubmuoreka [JOK

24 Cuna ynpyrocru. 3akoH I'yka. Bec tena htts://m.edsoo.ru/0ae2cdsa
Cuna tpenus. [Ipupoaa u BuabI cun bubnuoreka [JOK

25 TpeHusl. [[BUKEHHE B KUIKOCTHU U rase https://m.edsoo.ru/1fa86499

C y‘léTOM CHJIbI COITPOTUBJICHUS CPCIbL

https://m.edsoo.ru/2cb29676



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676

26 Hasnenue. ['mapocraTuueckoe bubmmoreka [IOK
nasinenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOCOJIIOTHO TBEPJIOE TEJIO. bubnuorexa [JOK

27 [TocTynarenbHo€ U BpalaTeabHOE bubnuorexa [JOK
JBHKEHHE TBEPJOTO TEJa https://m.edsoo.ru/2b95d57e

28 MOMEHT CHJIbI OTHOCUTEIBHO OCH bubmmoreka [{OK
BpameHus. [1nedo cuibl https://m.edso0.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K

29 TBEpOMy Teny. LleHTp TsxecTu Tena. bubnuorexa [JOK
VYcnoBust paBHOBECHS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Buns!l paBHOBecus

bu6moreka [IOK

30 Pemmenme sz https://m.edsoo.ru/dclcaacO

31 KonTtponsHas padoTa o treme bubnuoreka [IOK
"Ilnunamuka. Cratuka TBepaoro tena' https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHON TOUYKH,

32 CHUCTEMBbI MaTepUAIIbHBIX TOUEK. LIeHTp bubnuoreka [IOK
Macc CUCTEMbl MaTE€pPUATbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o ABMKEHUU LIEHTPA Macc
NmMiynbc cuiibl 1 UISMEHEHHE UMITYJIbCa

33 Tesa. 3aKOH COXPaHCHUSI UMITYJIbCa. bubmorexa HOK

https://m.edsoo.ru/13f0a221
PeakTuBHOE ABIKEHUE
MoMeHT uMItynibca MaTepuaibHON

34 touku. [IpeacraBieHne o COXpaHEHUU bubmuoreka [JOK
MOMEHTA UMITYJIbCA B [IEHTPAJIBHBIX https://m.edso0.ru/d6532eb9
MOJISAX

35 Pemenue 3amau bubmmorexa [IOK

https://m.edsoo.ru/f7706d63
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PaboTa cusbl Ha MAJIOM U Ha KOHEYHOM
nepemenieHuu. [ paduueckoe

bubmuoreka [JOK

36
MpEICTaBICHUE PAOOTHI CHIIBIL. https://m.eds00.ru/913974c7
MOoOITHOCTH CHUJIBI
Kunernueckas sneprus. Teopema 00
37 W3MCHCHHH KHHETUYCCKOU SHEPTUU brbmmorexa [OK
. P https://m.edsoo.ru/9a5e2e74
MaTepHATHLHOU TOUKH
[ToTeHIMaTBHBIC U HETIOTCHITHATEHBIC
bubmmoreka [{OK
38 cuiel. [loTeHIIMaNbHAS YHEPTHUSL.
https://m.edsoo.ru/554bafcc
Bropas kocMuueckas CKOpocTh
Tperbst KocMudeckast CKopocTh. CBsI3b
pabOThI HEMTOTCHITMATBHBIX CHII C
. bubmuorexa [JOK
39 M3MEHEHHEeM MEXaHHYECKOW YHEPTUU
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOW SHEPTUH
Yupyrue u He 1€ CTOJIKHOBEHHUSI.
40 Yy EIZIF{GHI/IG BeyH If }J,'IFJ'II/I JUTS MIeajIbHOM bubmorexa LOK
p Piy https://m.edso0.ru/f30f43b6
KUAKOCTU
41 KonTtponbHas padoTa o Teme "3aKoHbI bubnuoreka [JOK
COXpaHEHUA B MexXaHUKe" https://m.edsoo.ru/474e7c4a
Mouekyasipaasi pu3uKa U TEPMOAUHAMUKA — 49 4,
Pa3BuTHe npeacraBneHuit o mpupoie
P brp bubmuoreka [JOK
42 term1oTbl. OcHOBHBIE NoJI0keHUst MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABMkKEeHUE
Ctpoenue ra3000pa3HbIX, KUIAKUX U
43 TBEPABIX TEJI. XapaKTep ABUKEHUI U bubmorexa [IOK
p L p p https://m.edsoo.ru/c44d02e2
B3aMMO/ICHCTBUS YaCTHUI] BEIIECTBA
44 Macca 1 pazmepbl MOJIEKYJI (AaTOMOB). bubnuoreka [IOK
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Konunuectso Bemecta. [locrosiHHas
ABoraapo

https://m.edsoo.ru/c5b72ab7

45 Temneparypa. TennoBoe paBHOBeCHE. bubnuorexa [JOK
[IIxana Henbcus https://m.eds00.ru/0070d493
bubmmoreka [{OK
46 Pemterme sazat https://m.edsoo.ru/1531aba5
. bubnuoreka [JOK
47 Wneanpuerii ra3. I'a30BBIe 3aKOHBI httos://m.edsoo.ru/1deb2367
48 VYpaBHenue MenaeneeBa-KnanerpoHa. bubnuorexa [JOK
Pemenne 3amau https://m.edso0.ru/8d12c328
49 AOcoroTHas TeMIiepaTypa. 3aKoH bubmuorexa [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B UieaqbHOM rase ¢ bu6moreka [IOK
HOCTOSIHHEIM KOJIMYECTBOM BEIIIECTBA https://m.edso0.ru/68878d51
I'padnueckoe npeacraBicHue
51 Hfog)poueccma: EISOTepMa, H30X0pa, Bubmmorexa [JOK
https://m.edso0.ru/1344327b
n3obapa
bu6mmoreka [IOK
52 Octostioe ypasnerie MKT https://m.edso0.ru/c8094721
53 Pemenue 3amau bubmorexa HOK
https://m.edso0.ru/10265a05
CBs3b a0COJIIOTHOM TeMIepaTypsl
TEPMOAMHAMHYECKON CHCTEMBI CO
54 CpeHel KHHETHYECKON dHEpruei https://m.edsoo.ru/c38af875
MOCTYIMATEIBbHOTO TEMJIOBOTO
JBUKEHHUSI €€ YaCTHIL
55 O06o01eHre U cucTeMaTr3amusa 3HaHUHA bubnuoreka [JOK

o teMe "Ocuossl MKT"

https://m.edsoo.ru/09d12fd8
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KonTpomnsHas padora o Teme "OCHOBBI

bubmuoreka [JOK

% MKT" https://m.edsoo.ru/13adad59
TepmoanHaMuueckas cucTema.
3ananue BHEMIHUX ycnoBuid 1uist T
cucteMbl. BHelnHue U BHyTpeHHUE
o7 napametpsl. [Tapamerpsl }'}Tﬁ CUCTEMBI Bubnuotexa LIOK
https://m.edsoo.ru/5f8d38a3
KaK CpeIHUE 3HAYCHUS BEJTNYUH,
OMNMCHIBAOIINX €€ HA
MHKPOCKOTTMYECKOM YPOBHE
HyneBoe Hauano TepMoOIuHaMUKH.
58 CamomnpounsBosbHas penakcarus T/] bubamorexa [JOK
https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Monenb neaJIprHOTO Ta3a B
59 TepMOJAMHAMUKE. Y CJIOBUS bubmorexa LOK
5 https://m.edso0.ru/29355001
MPUMEHUMOCTH 3TOM MOJeNn
60 YpaBuenue Mengeneea-Knanelipona bubmuorexa [JOK
U BBIPAKEHUE ISl BHYTPEHHEN SHEPTUU https://m.edso0.ru/bal178d0
Bripaskenue st BHyTpeHHEH SHEpryuu
61 OJHOATOMHOTO UJeaJILHOIO rasa. bu6mmoreka [JOK
KBazucrarnueckue u HeCTaTUUECKUE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DnemeHTapHas paboTa B
62 TepMoArHAMUKe. Brruucienue paboThl bubnunoreka [JOK
o rpaduky mnpoiecca Ha pV- https://m.edsoo0.ru/741d5738
auarpamme
Tennonepef[aqa KaK croco0 u3MeHeHus BuGmiorexa LIOK
63 BHyTpeHHel sneprun T]] cuctemsl 6e3

COBepILEeHUS pabOThHI

https://m.edso0.ru/3d734561
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KonBeknys, TermionpoBoHOCTb,

bubmuoreka [JOK

o4 U3JIy4CHUE https://m.edso0.ru/157b54cd
KonnuecTBo TenmnoTsl. TermioéMKOCTh

65 Tena. YIeapHas U MOJIsipHas bubnuorexa [JOK
TEIUIOEMKOCTH BEIIECTBA. Y IEJbHAS https://m.edso0.ru/7ba67355
TEIJIOTa CTOPAHUS TOTLJIMBA

66 Pacuér xonuuecTBa TEMIOTHI ITPU bubnuorexa [JOK
TerIoneperaye https://m.edsoo.ru/1db5ad4e

67 [Tonsarue 06 anrabaTHOM TIpoIIEcCe. bubnuorexa [JOK
[IepBblit 3aKOH TEPMOJMHAMUKH https://m.edso0.ru/d8098824
KonnuecTBo TemioTs! u paboTa Kak

68 Mepbl I3MEHEHUS BHYTPEHHEH SHEPTUU bubamorera LOK

https://m.edsoo.ru/b047alcd

T/ cucrtemsbl
BTopoii 3aKkOH TEpMOAMHAMUKY TS

69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeoOpaTumocTh https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MPOLIECCOB

70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bu6mmoreka [JOK
mamuH. KT https://m.edso00.ru/2e945513

71 MakcumanbHoe 3Haduenue KITJ. Iukn bu6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9

bubmuoreka [JOK

7 Pemterite a7 https://m.edsoo.ru/b3efal8b
DKOJOTUYECKUE aCTIEKThI

73 WCIIOJIb30BAHUS TETNIOBBIX JBUTATENEH. bubnuoreka [JOK
TeroBoe 3arpsi3HEHUE OKPYKAOLIEN https://m.edsoo.ru/9867aaa7
cpenbl

74 Pemenne 3agau bu6mmoreka [JOK
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https://m.edsoo.ru/c8c70432

O0001IeHUE U CUCTEMATU3ALIUS 3HAHUN

75 o teMe "TepMmoanHamuka. TermoBele bubnmorexa LOK
. P ' https://m.eds00.ru/28d62b3f
MaIllMHbI
KonTtposnsHas paboTa o teme
76 "Tepmoanuamuka. TemnoBsie bubmorexa [TOK
P | ' https://m.edso0.ru/1b6e26c5
MaIllUHbI
[TapooOpazoBanue 1 KOHICHCAIIHSL.
77 Wcnapenne u kurienne. Y nenbHas bubmmorexa [TOK
P ] https://m.edso0.ru/6f8e6777
TEIUI0Ta MapooOpa3oBaHUs
HacplImmenHbie 1 HeHACHIIICHHBIC TTapPHI.
KauecTBeHHas1 3aBUCUMOCTD IIJIOTHOCTH
Y JIaBJICHUS HACBIIEHHOTO TTapa OT
78 TEMITepaTyphl, UX HE3aBUCUMOCTb OT bubmorexa [TOK
i PATYPEL, https://m.edsoo.ru/f5¢c17d02
00bEMa HACHIIIIEHHOTO TIapa.
3aBUCHMOCTH TEMIIEpaTyPhl KUTICHUS
OT JIaBJICHUSI B )KHJIKOCTH
79 BnaxxnocTts Bo3myxa. AGCOIIOTHAS U bubnuoreka [JOK
OTHOCHUTEJIbHAS BIAXKHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka [IOK
80 Pemenue 3amau
A https://m.edso00.ru/18e95ff3
Trépnoe Teno. Kpucramimyeckue u
bubmuoreka [JOK
81 amopdHbIe Tena. AHU30TPOITHS
N https://m.edso0.ru/20a88a03
CBOMCTB KPHCTAJIJIOB
[1naBneHue U KpUCTATUTA3AIIHSL.
bu6mmoreka [JOK
82 V nenpHasg TeIIoTa IJIaBJIEHUS.
https://m.edsoo.ru/6ee91e9f
Cybnumarus
n bubnuoreka [JOK
83 Hedopmarinu TBEpAOTO TENA. i

https://m.edsoo.ru/dalaabl10
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Pactsoxenue u cxxarue. Cnpur. Moayib
HOwnra. [Ipenen ynpyrux negopmannii
TermmoBoe pacmmpeHue KUIKOCTEN U
84 TBEPIBIX TEJI. AHTAPMOHU3M TEILIOBBIX 1 bubnmorexa LOK
pABIX T P https://m.eds0o.ru/7baSedf?
KoJIeOaHUI YacTHUIl BEIIECTBA

85 [IpeobpazoBanue sHeprun B (haz0BBIX 1 bubmorexa [IOK
nepexonax https://m.eds00.ru/97a0672f

bubmmoreka [{OK

86 YpaBHeHHE TEIUIOBOTO Oalanca 1

PABHCHHE TEILIOBOT " https://m.edsoo.ru/ab1521fb
bu6moreka [IOK

87 Pemenne 3ana 1

HHeHHE salat https://m.edsoo.ru/8ab7{40d
[ToBepXHOCTHOE HaTsKEHUE.

88 Kanunnspueie sapnenus. Jlapienue noa 1 bu6moreka [IOK
HUCKPUBJICHHON MOBEPXHOCTHIO https://m.edso0.ru/b42f1f97
*)unkoctu. @opmyna Jlamnaca
O060011eHre 1 cucTeMaTu3alus 3HaHu’

" bubnuorexa [JOK
89 1o Teme "ArperatHbie COCTOSIHHS 1
" https://m.edso0.ru/0b52575¢
BemecTBa. Ma3oBbIe Mepexoabl
KounTponbnas pabora o teme
90 "ArperatHple COCTOSIHHS BEIIECTBA 1 1 bubmorexa HOK
P | B ) https://m.eds00.ru/7dc2a739
®da30BbI€ MEPEXO/IBI
DJIeKTPOAMHAMUKA — 54 4,
DnexTpusalys Tel U e€ mposBICHUSL.

o1 Dnekrpuyeckui 3apsa. [[Ba Buna 1 bubnunoreka [JOK
JNEKTPUUYECKUX 3apsaoB. [IpoBogHUKY, https://m.edsoo.ru/1laff445f
TUDIEKTPUKHU U TIOTYIPOBOIHUKU

92 DIIEeMEHTapHBIN JIEKTPUUYECKUAN 3apsi. 1 bubnunoreka [JOK
3aKOH COXPAaHEHHUs IEKTPUYECKOTO https://m.edsoo.ru/f49afd24
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3apsiia

93 B3aumoeiictue 3apsiioB. Toueunbie bubnmoreka [JOK
3apsnbl. 3akoH Kynona https://m.edso0.ru/445b7746

bubmmoreka [{OK

94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 Onextpuueckoe nojie. Ero aelictBue Ha bubnnorexa [JOK
BIEKTPUYECKUE 3apsi bl https://m.edso0.ru/05c6bfal
Hanpspk€HHOCTD 3JIEKTPHYECKOTO TIOJIS.

96 [IpoOwueiit 3apsan. Jlunun bubnuoreka [IOK
HaNPsHKEHHOCTH AJIEKTPUYECKOTO TOJIS. https://m.edsoo.ru/3dac6957
OHOPOIHOE AIEKTPUIECKOE TIOJIe
IloTenmmansrHOCTE

97 ANEKTPOCTATUYECKOTO NoJs. PazHocTh bubnmorexa [JOK

P ) https://m.eds00.ru/80021447
MOTEHIIMAJIOB U HAIIPSKEHUE
[ToTenumanpHas 3Heprus 3apsaia B
98 aneKkTpocTtatuyeckoMm mnose. [lorennnan Bubmmorexa [JOK
P ] t https://m.edsoo.ru/af5fa389
AIIEKTPOCTATUYECKOTO OIS
CBs13b HANPSHKEHHOCTHU TOJIS U

99 A3HOCTH MOTEHITUAJIOB IS bubmorexa HOK
P A https://m.edsoo.ru/df7a6838
ANIEKTPOCTATUYECKOTO OIS

100 [IpuHuun cyneprno3unun bubnnoreka [JOK
BJIEKTPUUYECKUX TOJIeH https://m.edsoo.ru/Ocfe4a6c

101 Pemtenue 3amay Bubmorexa OK

https://m.edso0.ru/5a582263

102 [Tone Toueunoro 3apsaa. [lone bubnuoreka [JOK
PaBHOMEPHO 3aps’KEHHOU cepsl https://m.edso0.ru/b297b5c3

103 Ilone paBHOMEPHO 3apsKEHHOTO IO bubnuoreka [IOK
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00béMy mapa. [Tone paBHOMEpPHO
3apsHKEHHON OECKOHEYHOM TII0CKOCTH

https://m.edsoo.ru/f7a665ee

104 [IpoBOAHMKH B 3IEKTPOCTATHYECKOM bubnuorexa [JOK
rose. Y cioBue paBHOBECUS 3apsAI0B https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKY U NIOJIYIIPOBOIHUKH B bubnuorexa [JOK
ANEKTPOCTATHYECKOM I10J1€ https://m.edso0.ru/060ebab5
Konnencarop. D1eKTpo€MKOCTh
106 KOHILeHcaTO;)a. SHeKTppoéMKOCTL bubnuorexa LIOK
https://m.edso0.ru/845b4f73
MJIOCKOTO KOHJIEHCATOPa
107 [TapamensHOE coeTMHEHNE bubnuoreka [IOK
KOHJEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 TlocnenoBaTenpbHOE COETMHEHNE bu6moreka [IOK
KOH/JIEHCAaTOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsHKeHHOTO KOHJIEHCAToOpa Bubnmorexa [JOK
https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBr>keHue 3apsiKEHHOW YaCTUIIbI B bubnuoreka [JOK
OJHOPOTHOM 3JIEKTPUUYECKOM I0JIe https://m.edsoo.ru/8341d6ac
112 Pemtenue 3amay
113 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN bu6mmoreka [JOK
1o Teme "Jnekrpuieckoe nojue" https://m.eds00.ru/5752603f
114 KonTtponbHas padoTa o teme bubnnoreka [JOK
"OnexkTpuueckoe mnojue" https://m.edsoo.ru/cefe90e9
Cuna Toka. [locTosiHHBIN TOK. Y CIOBHS
bu6mmoreka [JOK
115 CYLIECTBOBAHUS MOCTOSITHHOTO

QJICKTPUYICCKOT'O TOKA

https://m.edso0.ru/233311b5



https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5

bubmuoreka [JOK

116 Wcrounuku Toka. Hanpsbxenue u 9/1C httos://m.edsoo.ru/0839a115
117 3akon Oma JuIst y9acTKa L. bubnuorexa [JOK
DIEKTPUYECKOE CONTPOTUBIICHHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb CONIPOTUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJIHHKA OT €ro bubnuorexa [JOK
JUTMHBI Y TJIOMIAIA OTIEPEYHOTO https://m.edso0.ru/95fcdf51
CEUYCHUS
119 VY enpHO€ CONpPOTHBIICHUE BEILIECTBA. bubnuorexa [JOK
Pemenne 3amau https://m.edso0.ru/437f8300
120 [TocnenoBarensHOE, MapaliebHOE, bu6moreka [IOK
CMEIIIAHHOE COEMHEHNE MPOBOIHUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKHUX bubnuoreka [IOK
nenei. [IpaBuna Kupxroda https://m.edso0.ru/1794cf37
bu6mmoreka [IOK
122 Pemterre sazas https://m.edso0.ru/3881b469
PaboTa anekTpuueckoro Toka. 3akoH bubnuoreka [IOK
123
Hxoyna —Jlenua https://m.edso0.ru/a3605c5c¢
bu6mmoreka [JOK
124 Pemterme sanat https://m.edso0.ru/6761bf0f
MOIIIHOCTH IEKTPUYECKOTO TOKA.
125 TennoBast MOIITHOCTB, BhIAEIIEMast Ha bubmmorexa [IOK
https://m.edso0.ru/99750a6f
pesucrope
bubnuoreka [JOK
126 Pemterite a7 https://m.edsoo.ru/eb72fc24
127 O/J1C 1 BHyTpeHHEEe CONPOTUBIICHHE bubnunoreka [JOK
HWCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa 715 IOJTHOM (3aMKHYTOM) bubnunoreka [JOK
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BIEKTPUYECKON LETH

https://m.edsoo.ru/221f40fb

bubmuoreka [JOK
12 P
o clicHue satat https://m.eds00.ru/35800679
bubmmoreka [{OK
1 M
30 OUIHOCTE HETOHHIKA Toka https://m.edsoo.ru/a0ae51d8
bub6mmoreka [{OK
131 K
OPOTKOE SaMblkarie https://m.eds00.ru/546f5632
132 KonneHcarop B 11enu nNoCTOSHHOTO bubnuorexa [JOK
TOKa https://m.eds00.ru/35368f3e
bu6moreka [IOK
1 P
33 ClHICHHE salat https://m.edso0.ru/4410cef0
134 Pemenue 3agaq nmo teme "IlocToSTHHBIN bu6moreka [IOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo teme "IlocTosIHHBIN bubmuorexa [JOK
AIEKTPUYECKUN TOK" https://m.eds00.ru/744261b8
136 Pemenne 3agau mo teme "IlocTosIHHBIN bubmuorexa [JOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O00011IeHne U cucTeMaTU3alus 3HAHUN
137 o Teme "TloCTOSIHHBIN 2JIeKTPUYECKUMA bubmmorexa [IOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponbHas paboTa o tTeme bubnnoreka [JOK
"ITocTOSTHHBIN ANEKTPUUECKUN TOK" https://m.eds00.ru/1885ddf1
DNeKTprUYecKas MPOBOIUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUUECKUI bubmorexa HOK
P HHECTE. P https://m.edsoo.ru/da794295
TOK B MeTajiiax. CBepXIpOBOAMMOCTD
DJIEKTPUYECKHUI TOK B paCTBOpax U
P P P bubmuoreka [JOK
140 pacIuiaBax 3J€KTPOJIUTOB. 3aKOHBI

(Dapaz[eﬂ JUISL BJICKTPOJIN3a

https://m.edsoo.ru/4b423491
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bubmuoreka [JOK

141 DnexTpuueckuil Tok B razax. [lnazma 1 httos://m.edsoo.ru/92d9276
142 DIEKTPUYECKUM TOK B BAKyyMe. 1 bubnuorexa [JOK
BakyymHbIe ipuGOpHI https://m.edsoo.ru/2E+160
143 DNEeKTPUUYECKUM TOK B 1 bubnuorexa [JOK
IIOJIYITPOBOJHUKAX https://m.edsoo.ru/ab61c660
bubmmoreka [IOK
144 [TomynpoBoAHUKOBEIE TPUOOPHI 1 https://m.edso0.ru/83622200
Du3nvecknii NPaKTUKYM — 16 4.
®u3N4EeCKU NIPAKTUKYM IO TEME
"N3mepeHune cuiibl TOKa U HaPsHKEHUS
B IIETIH TIOCTOSTHHOTO TOKA MIPH MIOMOIITH
aHAJIOTOBBIX U IIU(PPOBBIX
145 U3MEPUTENBHBIX TPUOOPOB" MK 1 bubmorexa OK
5 https://m.edsoo.ru/5643ea56
"3HaKOMCTBO ¢ U(PPOBOI
naboparopueit o puszuke. [Ipumepsr
n3MepeHus: (U3NYECKUX BETUYUH MIPU
MIOMOIIY KOMITbIOTEPHBIX JATYUKOB"
DuU3NYECKUH TPAKTUKYM 10 TEME
146 "M3y4yeHrne HEpaBHOMEPHOIO JIBUKEHUS 1 bubnuoreka [JOK
C LIETIbIO OTIPEICIICHUS MTHOBEHHOM https://m.edsoo.ru/f6292f5f
ckopocth"
Ou3nyecKuil MPaKTUKyM 10 TEME
"N3mepeHue yCcKOpeHus Ipu
MPSMOJIUHEHHOM PaBHOYCKOPEHHOM
. bubnuoreka [IOK
147 JIBMYKEHHUH 10 HAKJIOHHOM MI0CKOCTH" 1

unu "HccrnenoBanue 3aBUCUMOCTH TyTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
IBIKeHUN"

https://m.edsoo.ru/6960b6ef
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148

DuU3N4EeCKUN IIPAKTUKYM 110 TEME
"M3MepeHne yCKOpeHHs CBOOOHOTO
nageHus" win "M3yuenue nBUKeHuUs
Tela, OpOIIEHHOTO TOPU30HTAIBHO"

bubmuoreka [JOK
https://m.edsoo.ru/d1ea2402

149

@uU3NYECKUH IPAKTUKYM 110 TEME
"N3yueHue qBUKEHUS Teja 110
OKPY>KHOCTH C IIOCTOSIHHOM 10 MOJTYJIIO
ckopocThio" unu "McecnenoBanue
3aBHCUMOCTH IepHoAa oOpalieHus
KOHHUYECKOTO MasgTHHUKA OT €ro
rnapameTpoB"

bubmmoreka [{OK
https://m.edsoo.ru/bcf53514

150

Pu3N4eCcKUil IPAKTUKYM IO TEME
"N3MmepeHune paBHOICUCTBYIOIIEN CHIIBI
MIpH IBIKEHUU OpycKa M0 HAKIOHHOM
mwiockoctu" i "[IpoBepka runoTesbl
0 HE3aBHCHUMOCTH BPEMEHH JIBUKEHUS
Opycka 1Mo HaKJIOHHOM MJIOCKOCTH Ha
3a/IaHHO€ PAcCTOSIHUE OT €ro Macchl”

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db84

151

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue 3aBUCUMOCTH CUJI
YIPYTOCTH, BOSHUKAIOIIKNX B MIPYKHUHE
1 PE3MHOBOM 00pasIie, OT UX
nepopmaruu” unn "M3yuenue
JIBHKEHUS CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIErKuil
OJ10K"

bubmuoreka [JOK
https://m.edsoo.ru/b55b81al

152

DuU3NYECKUN IPAKTUKYM I10 TEME
"N3mepenune ko3 duiimenTa TpeHus 1o
BEITUYHMHE YIIIOBOTO KOAPPHUIHEHTA

bu6mmoreka [JOK
https://m.edsoo.ru/b83b1607
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3aBucumoctu Frp(N)" unu
"UccnenoBanue NBIKEHUSI OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTH C IEPEMEHHBIM
KOA(QPHUIMEHTOM TpeHHs " HIIN
"U3yueHue IBUKEHHS Tpy3a Ha Baly C
TpeHuem"

153

@uU3NYEeCKU IPAKTUKYM I10 TEME
"NccnenoBanue ycinoBHi paBHOBECHS
TBEPAOIO Tena, UMEIOIIET0 OCh
Bpamenusa" wim "KoHncrpyupoBanue
KPOHIUTENHOB M pacy€T CUII
ynpyroctu" ninu "M3yuenne
YCTOWYMBOCTH TBEPJIOTO TENA,
HMMEIOIIETO TUIOab Onops!"

bu6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7

154

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepeHune nMmmysbca Tesa mno
TopMO3HOMY IyTu" unu "3mepenue
CHJIBI TSITU, CKOPOCTU MOJIEIH
AIEKTPOMOOUIISI U MOILIHOCTH CHJIBI
Taru" i "CpaBHEHHE U3MEHEHUS
HMITyJIbCa TeJla C UMITYJIbCOM CHJIbI"
unu "HccnenoBanue coXpaHeHUs
HMITyJIbCa MPU YIIPYTOM
B3aumoaercTeun" uiu "M3mepenue
KMHETUYECKOM SHEpruu Telna Mo
TOPMO3HOMY ITyTH"

bu6mmoreka [IOK
https://m.edsoo.ru/856fb28e

155

DuU3NYEeCKUN IIPAKTUKYM I10 TEME
"N3y4ueHne U30TepMUUECKOT0 IIpoLecca
(peKOMEHIOBAHO UCIOJIb30BAHNE

bu6mmoreka [JOK
https://m.edsoo.ru/e0fe7e07
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u¢poBoii 1aboparopun)"” wim
"N3yueHnue u30X0pHOTo mnpoiecca” uiu
"N3ydenne n3o0apHOTO Iporecca’ mim
"[IpoBepka ypaBHEHUsI COCTOSAHUA"

156

@uU3NYECKUH IPAKTUKYM 110 TEME
"U3mepenue ynenbHO#M TeroéMKkocTu"
unu "VccnenoBanue mpoiecca
OCTBIBaHUS BEIIECTBA" WM
"UccnenoBanue aqnabaTHoro
nporiecca" unu "M3yuenue
B3aMMOCBSI3U PHEPTUU
MEXMOJIEKYJSIPHOTO B3aUMOJICHCTBUS U
TEMIIEpaTypbl KATICHUS )KUIKOCTEH"

bubmmoreka [{OK
https://m.edsoo.ru/2f2faa6l

157

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHne 3aKOHOMEPHOCTEM
HcHapeHus KUIKOCTEN" nim
"N3mepeHue yaeabHON TEMI0ThI
riaByieHus apaa" win "M3ydenue
CBOMCTB HACBHIIICHHBIX APOB'" WU
"U3mepenune abCOMOTHON BIAXKHOCTH
BO3JlyXa M OLIEHKA MacChl MapoB B
nomenieHuu". smepenue

K03 duimeHTa moBepXHOCTHOTO
HATSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

dusnueckuil NpakTUKYM 10 TeEMe
"HabnroeHue npeBpalieHus SHepTuu
3apsHKEHHOTO KOHIEHCATOPa B YHEPTUIO
U3JIy4eHUs CBETOAMOAA" WIn
"N3y4yeHne NpoTeKaHNs TOKa B LIETIH,

bu6mmoreka [JOK
https://m.edsoo.ru/ec424377
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coJiepkalieil KoHaeHcarop" wi
"Pacnpenenenue pasHoCcTH
MOTEHLIUAJIOB (HAIIPSDKEHUs) IPU
MOCIIEIOBATEIILHOM COSTMHEHUN
KOHJIEeHCaTopoB"

PuU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue cMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB" UIIU

159 "N3mepenue yaenpHOro 1 bubnnorexa [JOK
CONPOTUBIICHUS IPOBOJHUKOB'" WK https://m.edso0.ru/2b179d98
"HccnenqoBanne 3aBUCUMOCTH CHITBI
TOKA OT HANPSDKECHUS /IS JTAMITBI
HakaimBaHus"

DU3NYECKUH TPAKTUKYM 10 TEME
"Habmnronenune anektponusa" nim
"U3mepenue 3apsiia OJHOBAICHTHOTO

160 noHa" unu "UccnenoBanue 1 bubmuorexa [JOK
3aBUCUMOCTH COMTPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPhl" WIIH
"CHATHE BOJBT-aMIEPHOMN
XapaKTepUCTUKH Aroaa"

Pe3epBHoe Bpemsi — 10 u.
PesepBHbli ypoOK. O606£J.I€HI/I€ U BuGmiorexa LOK

161 CUCTEMATHU3AalHA 3HAHUN I10 TEME 1
" " https://m.edsoo.ru/ed017d93

Kunematuka
PesepBHslit ypok. O600IeHE U

162 CHCTgMaTHBZEH;I 3HaHI/II?IIlI 10 TEME 1 bubmmorexa [IOK

" " https://m.edso0.ru/3149956b
JmHamMuka
163 PezepBHblit ypok. O00O1IEHNE U 1 bubnuoreka [IOK
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cucremMatTu3sanus 3HAHUH 110 TEME
"Cratuka TBEpJ0TO Tena"

https://m.edsoo.ru/0f9752ac

PesepBHeIit ypok. O600IICHNE 1

. bubnuorexa [JOK
164 CHCTEMAaTH3alMs 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXpPAHEHHS B MEXaHUKE
PesepBHeIit ypok. O600IICHNE 1
165 cUCTEeMaTH3alMs 3HaHUH 10 TeMe 1 bubmmoreka [{OK
"OCHOBBI MOJIEKYJISIPHOKUHETHUECKOM https://m.edso0.ru/de148976
teopun"
Peseprubrit ypok. O6001IeHNE 1
166 CHCTEMAaTH3alMsI 3HAHUH 10 TeMe 1 bu6moreka [IOK
"TepmoauHamuka. Ternaossle https://m.edsoo.ru/Obcc77cl
MaIlIuHBL"
Peseprubrit ypok. O6001eHNE 1
167 CHCTEMAaTH3alMsI 3HAHUH 10 TeME 1 bubnuorexa [JOK
"ArperatHble COCTOSIHUS BEILIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbIie Iepexoabl"”
PesepBubiii ypok. O600mIEeHNE U
168 CI/ICTI;MaTI/ISZII_:I/I}I 3HaHPII>I'IH 10 TEME 1 Eubmorexa HOK
https://m.edso0.ru/f2381c0c
"Dnekrpuueckoe noie"
PesepBubiii ypok. O600mIEeHNE U
169 CI/ICTEM&TI/ISZII_)II/I}I 3HaHPII>I'IH 10 TEME 1 bubmmorexa [IOK
B . https://m.edsoo.ru/3cae6dal
"ITocTOSTHHBIN ANEKTPUUECKUN TOK"
PesepBubiii ypok. O000mIEeHNE 1
170 CI/ICTlejMaTI/BZEH;I 3HaHI/II7IIlI 10 TEME 1 bubmnorexa [IOK
https://m.edsoo.ru/cc7681d4
"Toku B pa3nn4HbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Kox

NpOBePsIEMOro
pe3yJabTaTa

10.1

HpOBepﬂeMble NpeAMETHBIC PE3YyJabTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET O 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHpOBAaTh HA MPUMEpPaxX poib U MECTO (PU3MKH B (POPMHUPOBAHUH
COBPEMEHHOM HAy4HOW KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHM, B IPAKTUYECKON IEATEIbHOCTH JIFOIECH

10.2

YuuThIBaTh TpaHUIBl MPUMEHEHUS H3YyYEHHBIX (U3MUECKUX MOJeNeH:
MaTepuagbHas TOUKa, MHepLUaibHas cucTeMa 0TCYETa, aOCOIIOTHO TBEPAOE
TE€JI0, UACATBHBIN Ia3; MOJEIIN CTPOEHUS T'a30B, KUAKOCTEN U TBEPIBIX TEll,
TOYEYHBIN AIEKTPUUECKUM 3aps]l — TP pelIeHNH GU3NYECKUX 3a]1ad

10.3

Pacnio3znaBate pusznueckue sBieHus (MPOIecchl) U OObICHATH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOpUM CTPOCHHUS
BEIIECTBA U JJNEKTPOAMHAMHMKH: pPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHUE, CBOOOJHOE TaJieHue Tel, JBHKEHUE II0
OKPY)KHOCTH, WHepLus, B3auMojeicTBue Tten; Auddy3us, OpoyHOBCKOE
JBYD)KEHUE, CTPOEHUE KUJIKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00BbEMaA Tel
IpU HarpeBaHUM (OXJIAXKJEHUM), TEIUIOBOE paBHOBECHE, HCIAPEHHUE,
KOHJIEHCAllMs, IJIaBJIEHUE, KPUCTAIM3alMs, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPbITOM COCYJE, CBSI3b
MEX]ly IapaMeTpaMy COCTOSHUS Ta3a B M30MpOLEccax; dIEKTpU3aLus Tell,
B3aUMO/JIEHICTBHE 3apsIJI0B

10.4

OnuceBaTh MEXaHUYECKOEC JABMKCHHUE, UCIIOJIb3Ys (bl/ISI/I‘IeCKI/Ie BCJIIMYHUHBI.
KoopAauHaTta, IIyTh, IEPEMCIICHUE, CKOPOCTh, YCKOPEHUE, MaccCa TC€Jjia, CUiia,
HUMITYJIBC  TECJIa, KHHETUUYCCKAA OHEPIudA, IOTCHHUAJIbHAA  OHCPIUs,
MEXaHHU4YCCKas pa60Ta, MCXaHM4YCCKass MOINHOCTb, IIpU  OIIMCaHUU
IIPpaBUJIbHO TPAKTOBATb (bHBPI‘ICCKI/Iﬁ CMBICJI HCIIOJIB3YEMbIX BCJIIMYUH, HUX
0003HaYEHHUS U CAWHHNIIBI, HAaXOIUThb Q)OpMYHLI, CBA3BIBAIOIIUC HNAHHYHO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh M3y4EHHbIE TEIJIOBbIE CBOWCTBA TN M TEIJIOBBIE SIBJICHUS,
UCNOJb3Ys (U3NYECKHUE BEIMUYUHBL: JaBlIEHUE ra3a, TeMIepaTypa, CpeaHss
KUHETHYeCKast SHEprus Xa0THYECKOTO JBYDKEHUS MOJIEKYII,
CPEIHEKBAaJApaTU4YHAsl  CKOPOCTb  MOJIEKYJl,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHeprus, pabdora rasa, Ko3(QQHUIMEHT NOJE3HOro JeicTBUA
TEIJIOBOTO JIBUTATeNsl; MPU OMUCAHWU MPABUIIBHO TPAKTOBATh (PU3MUECKUIL
CMBICJI MCHOJIb3yEMBIX BEJIWYMH, UX OOO3HAYEHUS U €AUHUIBI, HAXOJUTh
(GopMynbl, CBS3BIBAIOIIME JAHHYI (DU3MYECKYI0 BEJIMYMHY C APYTUMHU
BEJIMYUHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUYICCKHUC CBOICTBaA BCIICCTBA n
QJICKTPUYCCKHUC SIBJICHUA (HpOI_ICCCBI), HCIIOJIb3YyA (I)I/I3I/I‘-IGCKI/IC BCJIIMYHHBI:




JNIEKTPUYECKUN  3apsill, DJIEKTPUYECKOE II0JIe, HAIPsLKEHHOCTh  IIOJI,
IIOTEHIMAJl, PAa3HOCTh IIOTEHLIUAJIOB; IIPY ONKMCAHUM NIPABUIIBHO TPAKTOBATH
(Gu3nYeCKUil CMBICT UCTIOIB3YEMBIX BETMUYMH, UX 0003HAYCHUS U €JMHHULIBI,
yKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIIME JaHHYIO (U3UYECKYIO BEIMYHMHY C
JPYTMMHU BETUYMHAMU

10.7

aHATM3UPOBATh (PU3MUYECKHE MPOLECCH U SABJICHHS, MCIIONB3YS (hPU3NYECKHE
3aKOHBl M NPUHLUIBL 3aKOH BcemupHoro Tsrotenus, |, Il u Ill 3akons
HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPIHM, 3aKOH COXpPaHEHUs
UMIyJbCa, [PUHLUI CYNEPHO3ULMHM CUJ, MPUHLUI PaBHOIPABUS
WHEPLHUAIBHBIX CUCTEM OTCYETA; MOJEKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOEHHUSI BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
SHEPruu TEIUIOBOTO JBIKEHHUS MOJIEKYJd ¢ aOCOIIOTHOW TemIepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsina, 3akoH KynoHa; mpu 3TOM pasiaudarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4eCcKOoe BBIpAXKEHHE M yCIOBUS (IpaHHUIBL, 001acTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TPUHIUIBI JIEHCTBUS MalluH, NpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB,  pa3iuyaTh yCJIOBUS HUX  0€30MacHOTO
HCIIOJIb30BAHMS B IOBCETHEBHOM KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (U3NYECKUX SIBICHHHA W
MIPOIIECCOB C MCIOJF30BAaHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUI; TIPH ITOM
dhopmynupoBaTh mpobaemMy (3a7ady) ¥ TUIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000pyI0OBaHMUs, IPOBOIUTH OTIBIT
1 GOPMYIIUPOBATH BBIBOIBI

10.10

OCYH.[CCTBJ'IS[TB IIpsAMBIE U KOCBCHHBIC HN3MCPCHUA (1)1/13I/I‘IGCKI/IX BCJIIMYHH,
IIpu 3TOM BBI6I/IpaTI) ONTUMAJIBLHBIA CIIOCO0 HN3MCPEHUA W HCIIOJIb30BaTh
HN3BECTHBIC METOAbI OLICHKN HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh  3aBUCUMOCTH  MEXIYy (U3UYECKUMHU  BEJIUYMHAMU C
UCIIOJIb30BAaHUEM TPSAMBIX H3MEpPEHUil; MpuU 3ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpPOBaTb  pe3yJibTaThl  TOJYYEHHOH  3aBUCHUMOCTH
(¢u3nuecKkux BENWYMH B BuJe Tabnaui ¥ rpaduKoB, AeJaTh BBIBOJBI IO
pe3yapTaTaM HCCIEI0BaHUS

10.12

Cobmnronath npaBuia 6€30MaCHOrO TPyAa IPU MPOBEJCHUN UCCIIE0BAaHUM B
paMKax  y4eOHOro  HSKCIepUMEHTa, y4eOHO-MCCIIENOBATENbCKONH U
IPOEKTHOM AEATENBHOCTU C UCIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pemats pacu€rHple 3aauyu C SBHO 3aJlaHHON (U3WYECKON MOJENbIo,
UCTIONB3Ys (PU3UYECKHE 3aKOHBI M TIPUHIIUIIBI; HA OCHOBE aHANIU3a YCIOBUS
3a/1aui BBIOMpATh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3NUECKHE BEIUYMHBI
u ¢Gopmyibl, HeoOXoAMMBIE ISl €€ pelIeHHs, MPOBOAUTH pPACUETHl U
OIICHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAYeHHSI (PU3NIECKON BETUIHHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyu: BBICTPAaNBATh JOTHUYCCKHU
HCTIPOTUBOPCUUBYIO ILCIIOYKY paCCY)KIlCHI/Iﬁ C OHOpOfI Ha HU3YYCHHBIC




3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/I€ SABJICHUA

10.15

Hcnonb3oBarh  mpu  pelieHMH  yuyeOHBIX  337ad  COBpPEMEHHbIE
WHPOpPMAIIMOHHbIE  TEXHOJOTMHM  JUIA  TOWCKa, CTPYKTYPHUPOBAHUS,
UHTEpIpETallMM M MPEACTaBICHUS Y4YEOHOM U Hay4dHO-NOIYJISPHOU
UHPOpPMALIMK, TOJYYCHHOW U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAIIM3UPOBATH M0JIy4aeMYyI0 HH(POPMALUIO

10.16

[IpuBoaUTE NpUMEpPHI BKJIa/la POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJOTHU

10.17

Hcnonb3oBath TeopeTndyeckre 3HaHUS MO (PU3HMKE B MMOBCEJIHEBHOM KU3HU
g obecriedeHust Oe30macHOCTH Mpu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMHU YCTPOIMCTBAMH, JUISI COXPAHEHUS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTHYECKOI0 MOBECHUS B OKPYKAIOLIEH cpene

10.18

PabGorare B rpymnme C BBINOJHEHHWEM pa3IUYHbIX COLMAIBHBIX PpOJIEH,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATILHO PACIIPEACATh 00S3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTh B HCECTAHJAPTHBIX CUTyalUAX, aJCKBATHO
OLCHMBATb BKJIaJ KaXJIOro MW3 Y4YaCTHUKOB TPYIIbI B PCIICHHUC
paccMaTpuBaeMoin MPOOIEMBI

MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pasnena

Kox nposepsiemoro

IIpoBepsieMble 3J1eMEHTBI COEPKAHUS

3JIEMEHTAa

OU3NKA 1 METObI HAYUHOI'O [IO3HAHUA

®usuka — Hayka o mnpupoje. Haydnble MeTOIbI
11 MO3HAHUS OKpy»Karoiero mupa. Ponb skcriepumenra
' U TEOpUU B TMpoliecce [MO3HAHUS MPHUPOJBI.

DKCIepuMEHT B pU3HKe

MonenupoBanue  (QU3MYECKUX  SBICHHA |
nporieccoB. Haywnbie rumnote3sl. ®Dusnyeckue
3aKOHBI W TEOPHU. [ 'paHUIBl MPUMEHUMOCTH
1.2 bu3ndecKux 3aKOHOB. [IpuHIIMII COOTBETCTBHSL.
Ponmp w wmecto ¢usukun B (POPMHUPOBAHUH
COBPEMCHHOW  HAy4YHOW  KapTUHBI  MHpa, B
MPAKTHYECKOH AEITeTbHOCTH JII0IeH

MEXAHHKA

KMHEMATHKA

2.1

MexaHuueckoe JBIKEHHE. OTHOCHUTEIBLHOCTD
2.1.1 MexXxaHudyeckoro aBrkeHus. Cucrema orcuéra.
Tpaekropus

2.1.2 [lepememienne, CckopocTh (CpedHssi CKOPOCTb,




MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOMN
TOYKH, UX MPOEKIUU Ha OCU CUCTEMBI KOOPAMHAT.
CrnosxeHne nepeMelIeHU U CI0XKEHUE CKOPOCTEN

2.13

PaBHOMEPHOE M PABHOYCKOPEHHOE IPSIMOJIMHEMHOE
nBIKeHue. ['padmku 3aBUCUMOCTH  KOOPIHMHAT,
CKOpPOCTH, YCKOPEHMs, IIyTM W IEepEeMELICHUS]
MaTepUalbHOU TOYKU OT BPEMEHHU

214

CBoOoaHOE majienue. Y CKopeHue cBOOOTHOTO
HaacHus

2.15

Kpusosmneiinoe JIBUKEHUE. PaBHOMEpHOE
JBHKCHHE MAaTEPHAIIBHONM TOYKM IO OKPYKHOCTH.
VYrnoBas cKOpOCTb, JUHEHHAsA CKOpOCTh. llepuon n
yacToTa. LleHTpoCcTpeMHUTENBHOE YCKOPEHHE

2.1.6

TexHu4ecKre yCTpPOMCTBA: CIUIOMETD, ABUKECHHUE
CHaps/0B, LIEMTHBIE U PEMEHHBIE NEpeIaun

2.1.7

[IpakTnueckue paboTel. V3mepeHne MrHOBEHHOM
ckopoctH. lccnenoBaHne COOTHOIICHHSI MEXKIY
MyTSIMH, POV ICHHBIMU TEJIOM 3a
MOCJIeIOBATEIbHBIC PAaBHBIC MPOMEXYTKH BPEMEHHU
IIpU PABHOYCKOPEHHOM JBW)XCHUU C HA4YaJIbHOU
CKOpPOCThIO, PaBHOM HYyJ0. M3ydeHue IBHXKEHUSA
mapuka B BA3KOW KMAKOCTU. M3ydeHue NBHKEHUS
Tena, OpPOIIEHHOTO TOPU30HTATBHO

2.2

JUHAMUKA

221

[Ipuniun otHocuTenbHOCTH ['anmunes. Ilepsblid
3akoH HploToHa. MHepnuanbHbple CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHImn cynepno3uiu cri

2.2.3

Bropoii 3akon HeloToHa 119 MaTepuaibHOM TOYKU B
uHeprmanbHoit cucteme orcuéra (MCO). Tperuid
3akoH HbIOTOHA 17151 MaTepuaIbHBIX TOUYEK

2.2.4

3aKoH BCCMHUPHOI'O TAT'OTCHUS. Cuima TsDKECTH.
HepBaﬂ KOCMHYCCKaAsA CKOPOCTh. Bec tena

2.2.5

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuiia TpeHUsS
CKOJIbKEHHUSI U cuiia TpeHus nokos. KoadduiueHt
TpeHusi. Cuia CONMpOTUBIEHUS MPHU JBKEHUU Tela
B JKUJKOCTHU WJIM rasze

2.2.7

[MoctynmarensHOE W BpamiaTenpHOE  JIBHIKECHHE
abCcoJIIOTHO TBEPJIOTO Tena

2.2.8

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpAILCHHUS.
[Inieyo cuitbl. YcmoBus paBHOBECUS TBEPAOIO TEJA B
nCo




2.2.9

TexHu4ecKkue yCcTpoMCTBA: MOAUIIHUKY, ABUKEHUE
UCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Ipaktnueckne paboTel. 3yueHWe  IBUKEHUS
Opycka 10 HAKJIOHHOHM IUIOCKOCTH MOJ JEHCTBUEM
HECKOJIbKMX cuil. MccnenoBaHue 3aBUCUMOCTH CHII
VIIPYTOCTH, BO3HUKAOIUX B JIehOpMUPYEMOI
NPYKHHE W PE3MHOBOM 00pasie, OT BEIMYUHBI UX
neopmanuu. MccnenoBanue ycioBUH pPaBHOBECHS
TBEPJOTO TENA, UMEIOLIETO OCh BPALLIEHUS

2.3

3AKOHbBI COXPAHEHINA B MEXAHUKE

231

NmMmnynsc ~ MarepuanbHOM — TOYKH, CHUCTEMBI
MaTepHalbHBIX TOYEK. MIMIynpC CHIIBI U M3MEHEHUE
UMITyJIbCa Tea

2.3.2

3akoH coxpaHenusi uminyiasca B MCO. PeaktuBHoe
JBUKECHHE

2.3.3

Pabora cuiel

2.3.4

MomHoCTE CHIIEL

2.35

Kunernueckass »5SHepruss MaTepUAIBHOW TOYKH.
Teopemao KWNHETMYECKOW 3HEPT U

2.3.6

[TorenmmansHas sHeprus. [loTeHIManbHasT SHEPrus
yIpyro ne(popMUPOBAHHOM MPYKUHBI.
[ToTenumanbHas SHEPrUs Tena BOIU3HU MOBEPXHOCTH
3emiu

2.3.7

HOTGHHI/I&J’IBHBIG W HENOTEHIUANIbHBIE CUiIbl. CBSI3b
pa6OTBI HCIIOTCHIOHUAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHH4YeCcKOM OHEPIrUM CHUCTEMBI  TCII. 3akoH
COXpaHECHUA MEXaHH4YeCKOM OHCPIruu

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9

Texnuyeckue  yYCTpOWCTBA:  JBM)KEHHE  PaKer,
BOJIOMET, KOTIEp, MPYKUHHBIA MUCTOJET

2.3.10

[IpakTuueckue paboTsl. M3ydeHne cBA3M CKOpocTeit
Tel TNpu Heymnpyrom ynape. MccnemoBaHue cBs3u
paboOThl CHIIBI C UW3MEHEHHEM MEXaHUYECKOU
SHEpPruu Tena

MOJIEKVYJISIPHAS ®U3NKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUH

311

OcHoBHbIE IOJIOXKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM Teopuu. bpoyHOBCKOE IBHXKEHUE.
Huddysus. Xapakrep ABHKEHUS U B3aUMOACHCTBHS
4aCcTUL]| BELECTBA

3.1.2

Mogenu CTpoeHUs Ta30B, KUIKOCTEM M TBEPABIX




TEX U OOBSACHEHUE CBOWCTB BEIIECTBA HA OCHOBE
3TUX MOJIEJIEN

3.1.3

Macca MOJIEKYL. KonunuectBo BEIIECTBA.
[Tocrosinnast ABorapo

3.14

TemmoBoe  paBHOBecue. Temmeparypa u €€
n3mepenue. [lkana remneparyp Llenscus

3.15

Mopens uneansHoro raza. OCHOBHOE ypaBHEHHE
MOHCKy.HSIpHO'KI/IHeTI/ILIeCKOf/i TCOpHU HACATBHOI'O
rasa

3.1.6

AOconroTHasi TemIepaTypa Kak Mepa CcpeaHein
KUHETUYECKOM SHEprud  TEIJIOBOIO  JBUKEHHS
yactul rasza. [lIkama remneparyp KenbpBuna

3.1.7

VpaBuenue Kunaneitpona — MenzaeneeBa. 3akoH
Hanprona

3.18

I"a3oBbIe 3akoHBL. M30Tpo1iecch B Ha€aTbHOM ras3e C
IMOCTOSIHHBIM KOJMYECTBOM BCHIECCTBA: H30TECpMaA,
n30xo0pa, nu3obapa

3.1.9

TexHudeckne ycTpoicTBa: TepMOMETp, OapOMeETp

3.1.10

[IpakTnueckue padoTsl. M3Mepenne maccol Bo3ayxa
B KiaccHoM koMHare. McciiegqoBaHne 3aBHCHUMOCTH
MEXIy TIapaMeTpaMy COCTOSHUS Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOMHAMMKNU

3.2.1

TepMmoauHamMuyeckas cucrema. Buyrpennsis
SHEPrusi TEPMOJIMHAMUYECKONW CHCTEMBI M CHOCOOBI
€€ N3MEHEHUs

3.2.2

KonnuectBo Temnotel u  pabota. BuyTpenHss
SHEPrusi 0JTHOATOMHOTO HUJEAILHOTO rasza

3.2.3

Bunpr TEIIONEepeIayuu: TETUIONPOBOIHOCTb,
KOHBEKLHMs, M3IydeHue. Termno€éMKOoCTh  Tena.
VYnenrHasgd  TEINIOEMKOCTH  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPH TEIUIONEpeiaue

3.2.4

[lepBeiii 3axkoH TepmonuHamuku. Ilpumenenue
MEPBOr0 3aKOHAa TEPMOJAMHAMUKH K H30IPOLIECCaM.
I'paduueckas uHTEprpeTanus paboTh raza

3.2.5

TennoBble  MaIlUHBI. [IpuHiuner  nencTBUA
TeIIoBbIX MamuH. [IpeoOpa3oBaHus SHEpruM B
TEIUIOBBIX MamuHax. KodpduiumeHnt mnonae3Horo
nevictus (nanmee — KI1J) TermoBo#t mamuubl. [k
Kapno u ero KI1/|

3.2.6

Bropoii 3akon TtepmomuHamuku. HeobpaTumocTh




IIPOLIECCOB B TpHpoJe. TemIoBble JBUTaTEIH.
DKosorndeckue npooOIeMbl TEIUIOAHEPTETHKH

3.2.7

TexHu4ecKre yCTpOMCTBA: ABUIaTellb BHYTPEHHETO
Cropanusi, OITOBOM XOJIOMIIbHUK, KOHIUIIMOHEP

3.2.8

[IpakTnueckue pabotel. M3mepenue yaenbHOU
TEMJI0EMKOCTH

AT'PETATHBIE COCTOSAHNMA BEILECBA. ®A30BbIE [IEPEXO/IbI

[TapoobOpazoBanne u konaeHcauus. Vcnapenue u

3.3.1 KUIICHUE. YJIelbHasi TeIloTa MapooOpa3oBaHus.
3aBUCHMOCTh TEMIICPATYPhl KUIICHUS OT JIaBJICHHS
3.3 AOCOmI0THas ¥ OTHOCUTENbHAS BIaKHOCTh BO3/lyXa.
e Hacpitiennsii nap
TBépnoe Ttemno. Kpucrammueckue u amopdHbie
3.3.3 Tesna. AHU30TPONHS CBOWCTB KpHCTAILIOB. JKuikue
33 KpucTayibl. COBpEMEHHBIE MaTepUaITbI
' 334 [TnaBneHne W KpucCTAUIM3AIMA. YCIbHAS TEIUIOTA
e masienns. Cyonumanus
3.35 YpaBHeHUE TEIUIOBOTO OalaHca
Texnuueckue YCTPOMCTBA: TUTPOMETP u
336 NICUXPOMETP, KAJIOPUMETP, TEXHOJOTHH TMOJTYyICHUS
o COBPEMEHHBIX  MATepuagoB, B  TOM  YHCIE
HaHOMATEePHAJIOB, U HAHOTEXHOJIOTUU
337 [IpakTtnueckue paboTel. M3MepeHue BIIAKHOCTH
e BO31yXa
4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATUKA
411 DnekTpu3anusa Tell. OJeKTpudeckuil 3apsa. JlBa
o BUJIA DIIEKTPUYECKUX 3aPII0B
4.1.2 [IpoBoIHUKH, AUATEKTPUKH U TIOTYIIPOBOTHUKU
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
414 B3aumoneiictue 3apsnoB. 3akoH Kynona
DNeKTpUUecKoe noJe. Hanpsbxk€HHOCTD
a1 4.15 anekTpudeckoro mois. [IpuHIMI cyneprno3unuu.
JIuHNM HAMPSHKEHHOCTH DTEKTPUUECKOTO TOJIS
416 PaGora CuI ANEKTPOCTATUYECKOTO OIS
o IMorenman. Pa3HOCTD MOTEHIMAIOB
[IpoBOMHUKM ¥ JOUAPNEKTPUKH B  TMOCTOSHHOM
4.1.7 JNEKTPUYECKOM oJIE. Judnexrpuueckas
MPOHUIIAEMOCTh
418 OnexrpoéMkocTs. KoHaeHcarop. DneKTpoEMKOCTb

IJIOCKOT'O KOHACHCATOpPA. 3Hepr1/1;[ 3apPsKCHHOTO




KOHJICHCATOpa

Texuunueckue yCTpoiicTBa: AIEKTPOCKOTI,

419 3JIEKTPOMETP, 3JIEKTPOCTATHYECKAS 3aIuTa,

o 3a3eMJIEHHE  DJICKTPONpPUOOPOB,  KOHIEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED

4110 [IpakTrueckue paboTHI. Hsmepenue

EKTPOEMKOCTH KOHJICHCATOPA

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX CPEJIAX

42.1

YcnoBusa CYILIECTBOBAHUSA HOCTOSIHHOTO
AIEKTpUYecKoro Toka. Mctounuku Toka. Cuia Toka.
TlocTOAHHBIN TOK

4.2.2

Hanpsokenne. 3akon OMma asis yyacTka Lenu

4.2.3

DneKTpuueckoe COTPOTUBIICHUE. VY nenvHOE
CONPOTHBIICHUE BEIIECTBA

4.2.4

HOCHeJIOBaTeHBHOG, mapaiyiCJibHOC, CMCHIAHHOC
COCANMHCHUEC ITPOBOIHUKOB

4.2.5

Pabora snextpuyeckoro Toka. 3akoH JKoyms —
Jlenna

4.2.6

MonIHOCTh OJICKTPHUYCCKOI'O TOKA

4.2.7

anekTpoaBmwxkymas cwia (mamee — DJIC) wm
BHYTpEHHEE CONPOTUBJICHUE HCTOYHUKA TOKA.
3akoH OmMma TUTSt MTOJTHOM (3aMKHYTOH)
3JIeKTpUUecKoH 1enu. KopoTkoe 3aMbIkaHue

4.2.8

DNEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAIIIOB.
3aBUCHUMOCTh  CONPOTUBIEHUS  METAUIOB  OT
Temmeparypbl. CBEpXIpoOBOIUMOCTh

4.2.9

DJleKTpuyeckuii TOk B  Bakyyme. (CBolicTBa
ANEKTPOHHBIX MYYKOB

4.2.10

[MonynpoBoanuku. CoOCTBEeHHAass W MpUMeEcHas
MPOBOAMMOCTE MOJYNpoBOAHMKOB. CBoiicTBa p-Nn
nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

:‘)HGKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJIUTAX.
:‘)HGKTpOHI/ITI/I‘leCKaH AJucconnanus. 9JICKTpOJIPI3

4.2.12

QHGKTpI/I‘IeCKI/II\/'I TOK B razax. CaMOCTOSTEIbHBIN U
HECaMOCTOSTEIbHBIN paspsna. PaznuuHpie  THUIIBI
CaMOCTOATCIIBHOTO pa3psia. Moanus. [Inazma

4.2.13

TexHudyeckne yCcTpoONCTBa: aMIEPMETpP, BOJIBTMETD,
peocTaTr, UICTOYHUKHU TOKa, 2JIEKTPOHArpEeBaTENbHbIE
npudopHl, JJIEKTPOOCBETUTENbHBIE  MPHUOOPHI,
TEPMOMETP CONPOTUBJIEHUS, BAaKyyMHBIH JHO,
TEPMHUCTOPBI U (doTope3nucTopsl,




HOHYHpOBOI[HHKOBBIﬁ AUoa, raJlbBaHHUKa

[IpakTnueckue paboTel. M3yueHue CMeEIIaHHOTO
COCIMHEHUS PE3UCTOPOB.

4.2.14 N3mepenne DOJIC wucrouHuka TOKa M €ro
BHYTPEHHETO COIIPOTHBIICHUSL. HaGmonenue
3IIEKTPOJIN3A

IMPOBEPAEMBIE HA EI'D 10 ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NMpoBePsSIEMOro
TpeboBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NMPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1

CdopMHpOBAaHHOCT, YMEHHUH pacro3HaBaTh (PU3WYECKUE SBICHUS

(mpo1iecchbl) U OOBACHATH UX HA OCHOBE U3YUYEHHBIX 3aKOHOB

Brnanenne  ocHOBOMOJararOIMMU  (PU3MUECKHUMH  TMOHATUSIMH |

BEJIMYMHAMH, XapaKTEPU3yIOIUMHU (U3NYECKUE TPOLECCH

ChopMHpPOBAaHHOCTP yMEHHI TPUMEHATH 3aKOHBI KIACCHYECKOMN
MEXaHUKH, MOJIEKYIISIPHOM buznku U TEPMOMHAMHUKH,
ANEKTPOAMHAMUKH, KBAHTOBOW (M3MKHM Ui aHanu3a U OOBSICHEHHS
SBJIGHUN MHKPOMHpa, MaKpoMHpa M MeraMupa, pa3jiuyaTh YCIOBUS
(rpaHuIibl, 06J1aCTH) TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MMOHUMATh
BceoOLuil xapakrep ¢GyHIaMEHTAIbHBIX 3aKOHOB M OTPaHHUYEHHOCTH
UCIIOJIb30BAHUSl YAaCTHBIX 3aKOHOB; aHAIM3UPOBaTh (DU3HUUYECKHE
IPOLECChl,  HMCMHOJb3yd  OCHOBHBIE  IOJOXEHUS, 3aKOHBl U

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh yMEHHUSI pa3jinyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel (PU3NIECKUX TEJl U MPOIIECCOB (SIBJIICHUN )

ChopmupoBaHHOCTh yMEHHUsI pelIaTh pacuy€THBIE 3aJaud C SIBHO
3aJJaHHOM W HESIBHO 3a/laHHOM (DU3MUYECKON MOJENbI0: HA OCHOBaHUH
aHaJlv3a YCIIOBUS BbIOMpaTh (HU3UYECKHE MOJEIH, OTBEYAIOIINE
TpeOOBaHUAM 33724, TPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaTthl  (pU3MYECKMX  TeOpud  MPH  HCIOJB30BAHUU
MaTE€MaTUYECKUX METOJI0OB pEIIeHUs 3a/ay, MPOBOJUTH Pacy€Thl Ha
OCHOBAaHWU HMEIOIIUXCA JAaHHBIX, AaHAIU3UPOBATh pPE3YNIbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEHIeHUusT C  Y4ETOM  MOJIY4YEHHBIX

pe3ynbTaToOB

Pemate kauecTBEHHEIE 3aJga4u, Tpe6yroume MMPUMCHCHUA 3HAHUM M3




pPa3HBIX Pa3feNioB IIKOJBHOTO Kypca (DM3MKH, a TaKKe WHTETparuu
3HAHUW M3 JAPYrUX MPEIMETOB €CTECTBEHHOHAYYHOIO  IMKJIA:
BBICTPAUBATh JIOTUYECKYIO LEMOYKY pACCYKIEHUW C ONOpod Ha

N3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘~I€CKI/IG SABJICHUA

Bianenue OCHOBHBIMH METOJaMH Hay4HOI'O IIO3HAHWS,
UCIOJIb3YEMbIMU B  (U3MKE: MPOBOJUTH NpPSIMbIE U KOCBEHHBIE
u3MepeHus: (U3NYECKUX BEJIMYWH, BBIOMpas ONTHMAJbHBIA CIIOCOO
WU3MEPEHMSI U UCIOJIb3Ysl U3BECTHBIE METOJBI OLECHKU IMOIPEIIHOCTEN
W3MEpEHuH, NPOBOJIUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEJIMYMH C MHCIOJIb30BAHUEM TMPSMBIX HW3MEPEHHMH, OOBACHATH
MOJIy4YE€HHBIE PE3YJbTaThl, UCHOJb3Ysl (PU3NUYECKHE TEOPHUHU, 3aKOHBI U
MOHATHS, U JIeJaTh BBIBOJBI; COOMIOIaTh IpaBuUiia O€30MacHOro Tpyaa
IIpY MPOBEACHUU HCCIIEIOBAaHUIM B paMKax y4yeOHOTro SKCIIEPUMEHTA U
y4eOHO-HCCIeIOBAaTENIbCKOW  JESITETbHOCTH € HMCHOJIb30BaHUEM
UM(POBBIX ~ HU3MEPUTENbHBIX  YCTPOMCTB W J1abOpaTOPHOTO

000pyI0BaHUS

ChopMHpOBAaHHOCT, ~ YMEHUW  aHAIM3WPOBaTH HW  OIICHUBATH
MOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NEATETLHOCTH YEJIOBEKa,
CBSI3aHHOW C (PU3WYECKUMH TIPOIIECCAMH, C TIO3UITUH SKOJOTHYECKOU
0e30I1aCHOCTH; MPEACTABICHHUI 0 parMoHaIBbHOM
MPUPOJIOTIONIL30BAaHUHM, @  TaKKe€  pPasyMHOM  HCIOJb30BAHHUH
JOCTMKEHUM HAyKM W TEXHOJIOTUW I JaJdbHEWIIEro pa3BUTHUS

YCI0BCYCCKOI'O 06H_[eCTBa

OBnanenue pasauMuHbIMM crocobamMu paboTel ¢ uHOpManmen
(bu3nueckoro  coiepXaHus C  HCIOJb30BAaHHMEM  COBPEMEHHBIX
UH(GOPMAIMOHHBIX TEXHOJIOTUH; pPa3BUTHE YMEHUNH KPUTHUUYECKOTO

aHaJIM3a U OLCHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

ChopmupoBaHHOCTH ~ YMEHHHl  NPUMEHSATH  OCHOBONOJAraollne
ACTPOHOMUYECKUE TMOHATHS, TEOPHUM M 3aKOHBI JJIs aHajuu3a Hu
00BsiCHEHUS! (PU3NYECKUX MPOIECCOB, MPOUCXOAAIIUX Ha 3BE3NAX, B
3BE3MHBIX CHCTEMaX, B MEXTaJIaKTHUYECKON cpene; ABMKCHHUS

HeOECHBIX TeJI, DBOIIOLUH 3BE311 1 Beenennoi




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I10 ®PU3UKE

Kon
pasnena/t
eMbI

Kox
JIeMEeHTA

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

1

MEXAHUKA

11

KMHEMATHUKA

111

MexaHu4deckoe JABHKCHUC. OTHOCHUTEIIFHOCTD

nBerkennd. Cucrema orcuéra

1.1.2

MarepuanbHas TOUKa.

7 d TPacKTOpH

Eé& pamiryc-BeKTop:
P2 )= (xle) wle ) =(2)),

TpaeKTOpIIA,

MECXaHUYCCKOI'O

IIepeMeIleHIIe:

AF =7(t,))-7(t) =1, -1, =
= (Ax, Ay, Az),

IyTb.

CoxeHIe HE[JEMEU]EHIIfIZ

Ay =4, +4,

1.1.3

CKopOoCTh MaTepHAIbHOM TOUYKH:

J— -.r=
== (v,0).

Ax ,
v =— =x.
ﬂf Lr—ﬁ

CoxeHHe CKopocTeil: ¢, =0, + 0, -

AHAJOITMHO U, =)/, U.=Z,.

Brruncienue NEpEMCIICHUA U ITYyTHU MaTepHaHBHOﬁ TOYKHU IIpU

HpﬂMOHHHeﬁHOM JABMJKCHHH BIOJIb OCH X IO rpa(l)I/IKy 3aBUCUMOCTH
Ux(t)

1.14

- _ AD _,
VCKOpeHIe MaTepHanbHOI TOIKIL: d = &—L =u/'=(a,.a,.a,
I a0 '

Au
a. = =
.Y

=(v,),", aHAIOIIYHO 4, = (v, ]r': a.=(v.)’
ArD




1.15

PaBHOMEpPHOE ITPAMOIMHENHOE IBUKECHHUE:
xX(t) = xg + Uyt

Uy (t) — vg, = const

1.1.6

PaBHOYCKOpEHHOE IPSIMOJIMHEWNHOE JBUKEHUE:

at

x(f)=x,+vu, I+

v(t)=u, +at

a, = const

UEJ.T - U.lz.'r = za.'r [Il _Il]

v, +U
. . _U+by
IIp1 IBIDKEHII B OHOM HAIPABIEHHI IIVIb S = e

e

1.1.7

CBoboaHOE masieHne. Y CKOpeHue CBOOOTHOTO TaACHHUS.

Vi

Yo o

(0] Xo ‘:

JIBuxkeHue Tena, OpOILIEHHOTO MO YTJIOM 0. K TOPU30HTY:

-

[.‘r{t} =X, U, t=x +tU,cosa-f

i ,
]\J'{r} = Vot Ut + g1T =V, tU,sina- I—ETT

v (t)=v, =v,cosu

v (t)=v,, +g.t=v,sino— gt

=0
=—g=const

o
X
o

oy

1.1.8

KpHBOHHHCﬁHoe JABHKCHUC. I[BI/I)KCHI/IG MaTCpHaHBHOﬁ TOYKH II0
OKPYXHOCTH.
YrnoBas u TUHEHHAs CKOPOCTb TOYUKHU: V = wR

HpI/I PaBHOMEPHOM JABHUIKCHUHN TOYKH 110 OKPYKHOCTU

_2m . _v:_
w == = 2mv. LleHTpOCTpeMUTENbHOE YCKOPEHHE TOUKA: aye = — = w”R.

[TonHOE ycKOpeHne MaTepHaIbHON TOUKH

1.1.9

TBEpnoe Teno. IlocTynarensHoe U BpalllaTeJIbHOE IBUKEHHUE TBEPAOTO

TCI1a

1.2

TMHAMUKA




Nuepunaneubie cuctemsl orcuéra. [lepsoiii 3akon Herotona. IIpuHnun

1.21
OoTHOcUTeNbHOCTH ['anunes
m
1.2.2 Macca tena. I1InoTHOCTS BemecTBa: p = v
1.2.3 Cuna. [lpuHumn cynepnosuuuu Cuit: Foapuoneiiers = F1 + F2+. ..
124 Bropoii 3akoH Herorona: nmns marepuanbHoil Touku B MCO F; =
maq; Ap = FAtupu F = const
- —Pp—
Fy Fy
1.25
Tpetuii 3akoH HproTOHA 111 MaTepUaAIbHBIX TOUCK: Fi, = —Fy,
3aK0H BCEMHUPHOTO TATOTCHHS: CHJIbI MPUTSIKEHUS MEXKTY TOUYCUHBIMU
mm
MaccaMu paBHBI F = G %
1.2.6
Cuna Tsoxectu. LleHTp TspkecTH Tenma. 3aBUCUMOCTH CHUJTBI TSKECTH OT
. GMm
BBICOTHI N HaJT MOBEPXHOCTHIO IUTaHeTh paguycoM RO: mg = Rosn)y?
0
1.2.7 Cuna ynpyroctu. 3akoH I'yka: F, = —kx
Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus ckonbkenus: F, = uN
1.2.8
Cuna tpenus nokos: F, < uN
KoaddumumenT tpenns
F.
1.2.9 JlaBienue: p = ?*
1.3 CTATUKA
.
F
131
MoOMEHT cuiIbl OTHOCUTENFHO OCH BpPAICHHUS:
IM| = FI, rae | — maedo cuimbl  OTHOCHTEIIBHO OCH, IPOXOIAIIEH Yepes
Touky O meprneHAUKYISIPHO PUCYHKY
Ientp macc Tena. LIeHTp Macc CUCTEMBI MAaTEPUANIBHBIX TOYEK: 75y =
mqr;+myory+..
1.3.2 my+my+..
B ogHOpoaHOM 1051€ TSDKECTH (g = const)
LIEHTP Macc Teja COBMA/IAET C €ro LEHTPOM TSKECTH
VYcnosust paBHoBecus TBEpaoro tena B UCO:
1.3.3 IMI +M,+...=0

\[17"1+F3+...=[!




1.3.4

3akoH [lackang

1.35 HaBnenue B xuakoctu, nokosueiics B UCO: p = p, + pgh
3aKkoH ApxuMena: Fapx = —Payrecy, €CIU TEIIO U KUIKOCTh MOKOSTCS B
1.3.6 HCO» TO FApx = ngBbITeCH
VYcmoBue nuaBaHus Tl
1.4 3AKOHBI COXPAHEHI B MEXAHUKE
141 Umnynvc mamepuanvHoti mouku: p = mv
142 Nmnynbc cucTeMbl T p = pq + po+...
3aK0H U3MEHEHUS M COXPAaHEHUsSI UMITYJIbCA!
B I/ICO Ap = A(pl + p2+ . ) = FlBHeLLIHAt + FZBHeLHHAt+' ,
1.4.3 ) ? ? ) )
B CO , ectu Ap = A(p; + po+...) =0, ecmd Fippemu + Fopgemut+---= 0
PeaxkTnBHOE IBIDKEHIE
F
1.4.4 Ar X
PaboTa cuibl Ha MajoOM MepeMenieHUH:
A= |lf'||jf| -cos w=F, - Ax
=/\_\a~/;
)
MOoOITHOCTE CHIIBL:
1.4.5 H
eciM 3a BpeMsi At paboTa CHJIBI HK3MEHSETCS Ha , TO MOIITHOCTh CHJIBI
Ad
P=— =F-v-cosu
'&r Ar—
. mv? p?
Kunernueckast sHeprust MaTepuaibHON TOUKH: Ey, = 5 =
1.4.6 3aKOH M3MEHEHUS! KHHETUUECKOW SHEPTUU CUCTEMbI MaTEPUAIbHBIX
touek: B MCO AExun = Al + A2 + ...
[loreHunanpHas sHEprus:
JUISI TOTCHIMAIIBHBIX CHIT A1; = Eqporeny — E2norenn™= AEnoreny
1.4.7 [loreHunanpHas sHeprust MaTEPUAILHON TOUYKH B OJTHOPOJHOM I10JIE

TOKECTH: Eygreny = Mmgh

[ToTenumansHas SHEprUs yrnpyro AeopMUpOBaHHOTO Teja:




kx?
EHOTeHu = T

1.4.8

3aKOH N3MCHCHUSA U COXpaHeHI/Iﬂ MexaHI/IquKOf/'I 3HeprI/II/I:
Euex = By + Emmm-
B IICO AE,ex = Agcex HETIOTEHIL CHIs
B IICO AE,x = 0, eCI Azcex penoresn cax = 0

1.5

MEXAHUYECKUE KOJIEBAHWA 1 BOJIHBI

151

[MapMonmnueckue konebaHus MaTepHalbHOW TOYKH. AMITUTYa U (a3za
kosiebannii. Kunematnueckoe onucanue:

w(1) = Asin| et +o, ).

v (0 =x

a(H=(v,), =) =a +0'x=0,
I7I€ X - CMEIIEHNUE U3 PaBHOBECHS.

JIMHaMU4ecKoe OomMcaHue. ma, = —kx,rae k = mw?. D10 3HAUUT, YTO

DHEpPreTUYecKoe OMucaHue (3aKOH COXPAaHCHHUS MEXaHWYECKOH

SHEPTHH):

-~

nUJrE_rm{jm_k& _

2 2 2 2

CBs3b aMIUTMTYJBI KOJCOAHWM CMEIICHHS MaTepHATbHOW TOYKH C

aMIUIMTYIaMU KoJieOaHuil €€ CKOPOCTU U YCKOPEHHUS:

Upe =04, @ =4

1.5.2

[Tepnona u yacToTa KoJeOaHMI:

r=2r_1
® v

Hepnoz[ MaJlbIX CBO6OI[HI>IX KoJieOaHMi MaTeEMaTHYECKOTO MassTHUKA:

T=2?EJI
g

[Tepron cBoOOIHBIX KOJE0aAHUI MPYKUHHOTO MasiTHUKA!

m
T =2m |—

k

1.5.3

BBIHY)KILGHHLIG kosieOanus. Pesonanc. Pe3onancHas KpHBas

1.54

HonepeqHLIe U TIPOAOJIBHBIC BOJIHBI. CKOpOCTB pPacupoCTpaHCHUA H

v
JauHaA BOJHBL: A = vT = -




WuTepdepennys u qudpaxius BOJIH

1.55

3ByK. CKOpOCTb 3BYyKa

MOJIEKVYJIAPHASA ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAPHAS ©U3NKA

211

Mogenn cTpoeHHMs Tra3oB, KUAKOCTEM H TBEpABIX Ten. IlycTs
TepMOJMHaMHuueckas cucrema (teno) coctour u3 N OAMHAKOBBIX

MOJICKYIL. Torma Konu4ecTBO BElIeCTBA

N m
v—NA = u,r)leNA
— 9ucio ABorajapo, M — macca CUCTEMBI (Tena),
U — MOJISIpHAsT Macca BeIecTBa

212

TenmoBoe IBIKCHHE aTOMOB U MOJICKYJI BEIICCTBA

2.1.3

B3anMonelicTBre 4acTHIl BEleCTBa

214

Hudody3us. BpoyHoBckoe ABuKeHHE

2.15

Mogens nneanpaoro raza B MKT

2.1.6

CBs3p  MEXIy [aBIIEHHEM M CpPEAHEM KWHETUYECKOM »HHepruen
NOCTYNATEIbHOTO TEIUIOBOTO JIBMKEHUS MOJIEKYJ] HACaIbHOIO rasa

(ocHoBHOE ypaBHeHuEe MKT):

8 irrnﬂv: —zn £

p—lm,ﬂ,ﬂ:—g
i 3

o N
rae mO — macca OIHOU MOJICKYIIBI, N = v KOHIOCHTPAUsA MOJICKYII

2.1.7

AoOcomroTHas Temrepatypa: T =t +273K

2.1.8

CBsa3p TeMIlepaTypbl Ta3a CO CpEeIHEH KHUHETUYECKOW SHeprueiu

IMOCTYIATCIIBHOT'O TCIJIOBOT'O ABUXKCHUSA €TI0 MOJICKYIIL:

i
g _=| ¢ =Ek]‘“
V2 2

2.1.9

VYpasuenue p = nkT

2.1.10

Mogens naeaabHOIO ra3a B TCPMOJAUHAMUKE:




(Vpeprerse Merreeea — Krareipona
| BeIpeukeHHe U1 BHYTPeHHEH SHEPIHH
VpaBHeHnle MeHueneeBa — KiameiipoHa (IpHMeHIMBIE (d
3AIIICH):

pRT

pV= %RT = vRT = NkT, p=E

BripaskeHHe 11 BHYTPeHHeIl SHepTHI 0HOAaTOMHOTO HIeamb

raza (IIpIIMeHIMEIe (hOPMEI 3aIIlICH):

U=3RT =2 MT =2 RT —ve T=3p¥
2 2 21 veoo2
2111 3akoH JlanbToHa JUIS TaBICHUS CMECH Pa3pPeIKECHHBIX Ta30B:
o p=p+p+..
M3onporieccsl B pa3peXeHHOM Ta3e ¢ MOCTOSHHBIM 4nCcIoM Mojekysn N
(C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):
msotepma (T = const): pV = const ,
m3oxopa (V = const): g = const
2.1.12 m3oGapa (p = const): = = const
['paduueckoe npeacrasieHune uonporeccos Ha pV-, pT-u VT-
JarpamMmax.
OObeMHEHHBIH T'a30BbBII 3aKOH: % = CONStUIS OCTOSIHHOTO KOJIMYECTBA
BEIIIECTBA V.
HacpllieHHbIE ¥ HEHACBIIICHHBbIC TMapbl. KadecTBeHHas 3aBUCHUMOCTD
2.1.13 IUIOTHOCTA M JaBJCHHs HACBIIIEHHOTO Tapa OT TeMIepaTypbl, HX
HE3aBUCHMOCTh OT 00BhEMA HACHIIIEHHOTO TIapa
BrnaxxHocTb Bo3/yxa.
OTHOCHUTENIbHAS BJIKHOCTB!
2114 5o P Pran(D
B pHaCbI].LlHapa (T) B pHaCbILﬂHapa (T)
2115 N3meHeHne arperaTHbIX COCTOSIHUW — BEIIECTBA: HCHAapeHUE U
o KOHJICHCAIINS, KUTIEHUE KUIKOCTH
WN3MmeHeHne arperaTHbIX COCTOSIHUM — BEIIECTBA:  IUIABIEHHE U
2.1.16
KPHUCTALTU3AIUS
2.1.17 [Ipeo6pazoBanue sHepruM B (pa3oBbIX Mepexogax




2.2

TEPMOJINHAMUKA

22.1 TennoBoe paBHOBECHE U TeMIIepaTypa
222 BuyTpeHnHss sHeprus
Termonepenaua kKak crnoco0 H3MEHEHHs] BHYTPEHHEH »JHeprum 0e3
223 coBepiieHus padoThl. KOHBEKIHSI, TEIIOMPOBOHOCTD, H3Ty4CHUE
KonnvecTBo TEMIOTHI.
2924 VY nenbHas TEIIOEMKOCTH BEIIECTBA C:
Q = cmAT
VY nenbHas TenoTa mapooodpaszosanus L: Q = Lm.
2.2.5 VY aenbHas TemioTa miasieHus A. Q = Am.
YaenpHas TEIUIOTa cropaHus Torwea ¢: Q = gm
99 DneMeHTapHas paboTa B TepMOAMHAMUKE: A = pAV
28 Brruucnenue paboTsl mo rpaduky mnporecca Ha pV-auarpamme
[TepBrIil 3aKOH TEPMOAUHAMUKHU: Q15 = AUy, + Ay, = (U, — Uy) + Aqz
2.2.7
Amuabata: Q., = 0= Ay, = (U; — U,) = AUy,
2.2.8 Bropoii 3akon TepmoanHamuku. HeobpaTumelie mporiecchl
[Tpuniumne! geiicTBus TermnoBbix MamuH. KIT/:
2.2.9 '"|=A“m _ Qo ~|Osan| _ 1—|*’“‘“|
Ouarp Oearp Qraro
MaxkcumanbHoe 3HaueHue KI1J]
2.2.10 M = N e =T“”T_Tm =1—§m
marp warp
ukn Kapno:
YpaBHEHHE TEIIOBOTO OajlaHca:
2.2.11
Q1+ Q2+ Q3+
3 DJIEKTPOAMMHAMUKA
3.1 DJIEKTPUYECKOE ITIOJIE
DnexTpu3aius Tea U e€ MposBIIeHUs. DIeKTpudeckuii 3apsa. J(Ba Buma
3.1.1 3apsga. DJNEeMEHTapHBIH DIEKTPUYECKU 3apsn. 3aKoH COXpaHEHUs
3IEKTPUYECKOTO 3apsia
B3aumoneiictue 3apsinoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJJHOPOJIHOM BEILIECTBE C TUANECKTPUUECKON MPOHUIIAEMOCTBIO €
3.1.2

F=k|ql- 1 _|q1|".;":

g1 dmsg, 77




3.1.3

Onexrpuueckoe nojue. Ero aelictBue Ha 3J€KTPUUECKUE 3apsbl

3.14

F

>

Hanpsk€HHOCTB 35eKTprdecKoro noyst: E =

Anpo6Hbiit
4
2

Hone Toyeunoro 3apsana: Er = k-

-

oxHOpoaHoe noje: E = const.

Kaprunbl nTuHUN HANPsHKEHHOCTH 3TUX MOJIEN

3.15

IloTeHnmaabHOCTD QJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3zHOCTh NOTEHIMAJIOB U HATIPSIKEHUE:
A1z = q(d1 — ¢2) = —qA¢p = qU.
[ToreHumanbHass 3HEPrus 3apsaa B AIEKTPOCTATHYECKOM IOJIE:
qp, A = —AW
w
[Torenuman aneKTpPOCTaTUYECKOTO MOJIS: ¢ = 7

CBs13b HaHpﬂ)KéHHO CTH TOoJId MW  Pa3sHOCTHU IMOTCHIHAJIOB

OJTHOPOJTHOTO 3JIeKTpocTaTuueckoro mosst: U = Ed

W =

TSt

3.1.6

[IpuHIHN cyneprno3uIuy SIEKTPUYECKUX TTOJIEH:

E =E1+E2+...,¢ =¢1 +¢2+...

3.1.7

[TpoBOJHUKY B 3JIEKTPOCTATHYECKOM TOJIE.
VYcnoBue paBHOBeCHs 3apsI0B: BHYTPU ITPOBOTHUKA

E+ = 0, BHyTpHY ¥ Ha MOBEPXHOCTHU MMPOBOJIHHUKA ( = CONSt

3.1.8

Z[I/I3J'I6KT];)I/IKI/I B OJICKTPOCTATUYCCKOM II0JIC. ]_II/IBJ'ICKTpI/I‘ICCKaH

IMPOHUIIACMOCTBb BCIIECTBA €

3.1.9

Kongencarop. DnekTpoéMKOCTh KOHJEHCaTopa: C =

[N ESY

. £gpS
3J‘I€KTpO€MKOCTB IIJIOCKOI'O KOHACHCaTopa: C= 4 = SCO

3.1.10

HapaHHeJ'IBHOG COCAUMHCHUC KOHACHCATOPOB!

q :q1+q2+...,U1 = Uz :---;Cr[apam] _Cl +C2+...

ITocnenoBarenbHOE COCTUHEHUE KOHJACHCATOPOB:

1 1 1
U= U1+U2...,q1 =4, :...,Cnom :C_1+a+...

3.1.11

9Hepr1/151 3apsSKCHHOT'O KOHACHCATOpA:

U CU? 2
2 2 2C

3.2

3AKOHBI ITOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:




TTocrosgunserii Tok: | = const

st mocrosinHoro Toka g = It

3.2.2

VYcnoBus CyIECTBOBAHUS IEKTPUIECKOTO TOKA.
Hanpsokenne U u 3IC E

3.2.3

3akoH Oma 11 yyacTKa LeMHu:

I_U
"R

3.24

DNEKTPUUECKOE  CONPOTUBIEHHE.  3aBUCUMOCTb  CONPOTHUBIICHUS
OJHOPOJIHOTO TIPOBOJHUKA OT €ro JUIMHBI W CEUEHUA. YJeIbHOE

COIIPOTHUBJICHHUEC BCIICCTBA.

l
R:pg

3.25

Hctounuku Toka. 9JIC ucTtouyHmka Toka:

ACTOpOHHI/IXCI/IJI

q

E =

BrayTpeHHee conpoTHBIEHHE HCTOYHUKA TOKA

3.2.6

3akon OMa JuIsl MOJTHOM (3aMKHYTOM) anekTpudeckoi nenu: E = IR + Ir,

OTKYyIa I—E
yA ~ Rr

E.r
"= R

3.2.7

HapannenLHoe COCAMHCHHUE IIPOBOJHNKOB:
1

I=11+12+...,Ul=U2=.., =14+ 14.

Rnapa}m R1 RZ

HOCJ’Ie,Z[OBaTeJ'IBHOC COCAMHCHHNE IIPOBOJHNKOB:

U=UL+U2+ .., 11=12= ..., Ryoey = Ry + Ry

3.2.8

Pabota anekrpuueckoro Toka: A = [UL.

3akoH Jxoyns — Jlenua: Q =1 2Rt

2
Ha pesucrope R:Q = A =I?Rt = IUt = %t

3.2.9

MoIHOCTh QJICKTPUYICCKOTO TOKA:

TemmoBas MOIIHOCTD, BbIACIIACMAd Ha PE3UCTOPC:

P=PR=2=1U
R

MoOIIHOCTh HCTOYHHUKA TOKA:




Mcrcu:r:

At ArsD

3.2.10

CB0OOOAHbIE HOCHTENHM JJIEKTPHUUECKUX 3apsiioB B IMPOBOJHHUKAX.
MexaHu3Mbl  IPOBOJUMOCTH  TBEPABIX METAUIOB, PACTBOPOB H
pacIuIaBoB JJIEKTPOJIUTOB, rasos. ITonynpoBOIHHKH.

[TomynpoBOAHMKOBBIN THOL

3.3

MAT'HUTHOE I10JIE

3.3.1

MexaHndeckoe B3aMMOJICHCTBME MarHuToB. MarnutHoe mnoJie. Bektop

MAarHuTHOM WHAYKIUHU. [IpMHIUII Cyneprno3uuuy MarHWTHBIX TMOJICH:

- - -

B == Bl + Bz + .
JIvHMM WHAYKOMA MAarHUTHOTO Tmojs. KapThHa JWMHHN WHAYKIUA
MarHUTHOTO TIOJIS TIOJIOCOBOTO ¥ TOJKOBOOOPA3HOTO TOCTOSTHHBIX

MarauToB

3.3.2

OneiT Opcrena. MarHuTHOoe 1OJIE NMPOBOJHUKA C TOKOM. KaprtuHa
JMHUN MHAYKIUY MArHATHOTO IOJISI JUIMHHOTO MPSIMOTO ITPOBOJIHUKA U

3aMKHYTOT'O KOJIbIIEBOT'O IMMPOBOAHUKA, KATYIIKH C TOKOM

3.3.3

Cuna Amrnepa, e€ HanpaBieHHUE U BenuuuHa: F, = [Blsina, rae o —

>

yroJl MeXAy HalpaBjIeHUEM NMPOBOJHUKA U BEKTOpOM B

3.34

Cuna JlopeHiia, €€ HanpaBJICHHE U BEJIUYUHA:

>
>

F, Tlop =| q | vBsina, rae o — yroj Mexa1y BeKTopamMu vu B

I[BI/I)KGHI/IG 33p5[)KCHHOI>i JaCTHLUBI B OATHOPOJAHOM MAarHuTHOM II0JIC

3.4

OJIEKTPOMAT'HUTHAA MH/IY KA

34.1

IToTok BekTOpa MarHUTHOM MHAYKIMU: ® = B,S = BScosa

3.4.2

SIBnenue sanexkrpomaruuTHOM MHAYKUMHU. D/1C nnayknuun

3.4.3

3akoH SHGKTpOMaFHHTHOﬁ HHAYKIUU d)apaz[eﬂ:

3.4.4




3J1C nHayKIMy B IPSIMOM TIPOBOIHUKE JUTMHO# |, 1BMKyIeMes co

-
- -

CKopocThiO v, (v L 1)

OJIHOPOJTHOM MarHuTHoM nosie B: | E; |= Blvcosa , rae o — yroa Mexay

>
- -

BEKTOpOM B 1 HOpManbio n K INIOCKOCTH, B KOTOPOH JI€KaT BEKTOPHI [uv

- -

ecsim L L B, 10 | E; |=Blv

3.4.5 [IpaBusio Jlenma
NHayKTUBHOCTB: L = % i O = LI.
Camounnaykius. I1C caMOUHYKITUU:
3.4.6
AT
— — r
E =1 =-II
Aty
DHeprust MAarHUTHOTO TIOJIST KATYIITKH C TOKOM:
3.4.7 W LI?
)
3.5 OJIEKTPOMATHUTHBIE KOJIEBAHU A 1 BOJIHBI
Koneb6arenbupiii kKOHTYp. CBOOOHBIC AJIEKTPOMArHUTHBIE KOJICOAHHS B
UJeaTbHOM KOJIeOaTeIbHOM KOHTYpE:
t)=q__sm(ot+o,
251 [9(1) = Grassin( ¥ + @)
]I[ t|=q, =g, cos|of+q@,)=I__cos|of+q,)
- 2t _ 1
®opmyna Tomcona: T = 2rnVLC , OTKyna w = T = 7
CBs13b aMILTUTYBI 3apsia KOHACHCATOPA C aMIUIMTYION CHIIBI TOKA TpU
CBOOOJHBIX  DJIEKTPOMArHUTHBIX  KOJNEOAHMSIX B HJACATHHOM
K0J1e0aTeIbHOM KOHTYpE:
I
max
gﬂm =
|
3.5.2 3aKOH COXpaHEHUs SHEPTUU B UIeaTbHOM KoJIebaTeIbHOM KOHTYpE:
3.5.3 BbIHyX1eHHbBIE 2JIeKTPOMAarHUTHbIE KoJiebanus. PesonaHc
[lepemennbiii  Tok. IlpomsBojcTBO, mepegaya W MOTpeOIeHUE
ANEKTPUIECKOM SHEPTUN
3.5.4

cu? LIt cuU? LI’
+ = e = e — const.
2 2 2 2




3.55

CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH. B3anMHasi opueHTalysi BEKTOPOB B

- -
>

JIEKTPOMArHUTHOM BOJIHE B BakyyMe: E L B 1L ¢

3.5.6

[IIkana 3JIEKTPOMArHUTHBIX BOJH. [IpuMeHeHHe 3IeKTpOMarHUTHBIX

BOJIH B TCXHUKEC U 6BITy

3.6

OIITHUKA

3.6.1

[IpssMonMHENHOE pacnpoCTpaHEHHWE CBETa B OJHOPOJIHOM cpexe.

Toueunslit uctounuk. Jlyu ceera

3.6.2

3aKOHBI OTPa’KEHUS CBETA.

ol B

Ve

3.6.3

[TocTpoenne n3o0pakeHUH B TIIIOCKOM 3€pKaie

3.6.4

3aKOHBI PEJTOMIICHHS CBETA.
[Ipenomiienne cBera: n,sina = n,sinf.

o Cc
AOCOTIOTHBIN MOKa3aTeb MPEIOMIICHUS: N, = -

o n V.
OTHOCHUTENBHBIN MOKA3aTEIIb MPETOMIICHUS: TNgpy = n—z = v—l
1 2

Xon nydeid B IpU3Me.

V=V, Mk =k,
CooTHOIIEHHE YacTOT U COOTHOIICHHWE JJIMH BOJH MpH MEpexoje
MOHOXpPOMAaTHYECKOTO CBETa Yepe3 I'PaHuIly pa3zelia IBYX ONTHYECKHUX

cpen:

3.6.5

nH,<mn )

ny

Oy

[TosmHOE BHYTpEHHEE OTpaKEHUE.

[IpenenbHBI yroi MOJHOTO BHYTPEHHETO OTPAXKEHUSL:

. 1 n;
Sinay, = =—
Noru ny

3.6.6

CO6I/IpaIOIJ_[I/Ie U pacCCUBAOIIUC JIMH3bI. Tonkas uH3a. q)OKYCHOe

PACCTOAHUC U ONITHUYCCKAA CHUJIa TOHKOM JIMH3HI:




D 1
F
®opmyJia TOHKOM JIMH3BI:
1 4 1 1
d f F
VYBenuueHue, JapacMoe JIMH30M:
h 111
F = — = L
H d
3.6.7
d i
)
H F
NS0 h
4
B cnyuae paccenBaroniei JuH3bI:
DO=F ! 0
= F =—0,
D
h 111
ST
3.6.8
Xoa ny4a, MPOIUIEAIIETO JMH3Y MOJA MPOU3BOJBHBIM YIJIOM K €€
r1aBHOM ontudeckoit ocu. [loctpoeHne n300pakeHH TOYKH B OTpe3Ka
IpsIMON B COOMPAIOIINX M PACCEUBAIOIINX JIMH3aX M UX CHCTEMax
3.6.9 doToanmapar Kak onTudeckuii mpubop. ['11a3 kak onTuyeckas cucrema
WNurtepdepenus  cBera.  KorepeHTHpIe  UCTOYHHUKH. Y CIOBUSA
HAOMIOJICHUs] MAaKCMMyMOB W MHHHMYMOB B HHTep(EpeHIIMOHHON
KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB!
3.6. A
MAKCIIMYMEI — A=2m—, m=0,+1,£2,£3 .,
v
MIHIMYMEI — .-1*-.={2m+1_];, m=0,£1,+2 +3 __
Hudpakuus ceera. [udpaknuonHas pemérka. YcioBHe HaOMIOAEHUs
TJIaBHBIX MaKCHUMYMOB npu HOPMAJILHOM naJeHun
3.6.11 MOHOXPOMAaTHUYECKOIO CBeTa C JUIMHOM BOJHBI A Ha pemeérKy c
nepuoiom d:
dsingy, =miA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Hucnepcus cBera

KBAHTOBAS ®U3MKA




4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M

411

I'umores3a M. [1nanka o kBanrax. @opmyna Ilnanka: E = hv

4.1.2

hc
®otoHnbl. DHeprus GoToHa: E = hv = - =Dc

E
Nmnynbe ¢potoHa: p = -=_=

4.1.3

®doroaddext. OnbiTer A.I'. CroneroBa. 3akoHbl poTodrdhdekra

4.1.4

VYpaBuenue DifHirerina st GoTorddexra:

Ecl)OTOHa = ABbixoaa + Eyuumax,

hc hc
rae, E(1)0T0Ha =hv = T;ABmxoaa = thp = 1
Kp

2
MV max
Eunmax = 2 = eUsan

4.15

[laBiienue cpera.
JlaBneHue cBeTa Ha TMOJHOCTBIO OTPaXKArOUIyl0 IOBEPXHOCTh U Ha

IIOJTHOCTBIO ITOTJIOITAOITYIO ITOBEPXHOCTH

4.2

OU3NKA ATOMA

421

[InanerapHas MOJieb aTOMa

4.2.2

[Toctynater bopa. M3nyuenne u mornomnieHue GOTOHOB IPH TMEPEX0JIe
aToMa € OJTHOTO YPOBHS SHEPTUH Ha JPYrou:

hv, = he =|.E” —Em|

mr -
Y

4.2.3

JIuHeityaThbie CIEKTPBI.

CriekTp ypoBHE# 3HEpruu aToMa BoJA0poa:

~13,65B
E =_>"7

" , n=1,2.3, .

e

Iy

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyxnonnas monens sgpa [eiizenOepra — MBanenko. 3apsn sapa.

MaccoBoe uuciio sapa. M3oTomsl

4.3.2

PannoakTuBHOCTS.

Anba-pacnan:
A~ A4 4
7 X—>5Y+ ;He

bera-pacnapn.

DJeKTpoHHBIN B-pacman:
A A [ J——
2 X—= Y+ je+v,

[To3utponnslii B-pacnan:




AX5AY+ S+ v,

l'amma-uziyuenue

4.3.3

3aKkoH PAaAUOAKTHUBHOI'O pacliiaga:
-t

N(t) = Ny % 2T

[Iycth M — Macca paguoakTUBHOIO BeulecTBa. Toraa

-t
m(t) =mgy*2T

4.3.4

SnepHble peakuuu. Jlenenve U CUHTE3 SAep

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLIECCA

®uzuka: 10-i kmacc:06a30Bii u yriyoneHHbl ypoBHU: yueOHuk/ I'. 1 Maxuues, b.b. Byxosues, H.H.
Cotckwif; mon pea. H.A. TlapdenneBoid. — 12-e uza.,ctep. — Mocksa: «I[Ipocemenue»




