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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKCHWH W TPeOOBaHWI K pe3yjbTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuétoM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoaBanus yaeObHoro npenmera «dOu3nka» B 00pa30BaTEIbLHBIX OPraHU3AIINAIX
Poccuiickoii ~ denmepanuy,  peamu3yIOIMMUX  OCHOBHBIE  00Opa3oBaTEIbHBIC
IIPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICiIOB
y4eOHOTO TpeaMeTa C y4ETOM MEKMPEIMETHBIX UM BHYTPUIIPEIAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  O0y4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuenne kxypca (u3uku yrayOaEHHOTO YPOBHS TO3BOJIIET PEaM30BaTh
3aa4i MPOPECCHOHATBHON OPUEHTAINH, HAMPABICHO Ha CO3JaHHE YCIOBHM NS
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHUs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHATLHOTO O00pa30oBaHUsA 10 Pa3IUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKEHEPHBIM CITCIIHATBLHOCTSIM.

B mnporpamme 1o QusNKe ONPENeNAIOTCS TUTAHHPYEMBIE PE3yJIbTaTh
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO O0IIero 0Opa3oBaHMs: JTUYHOCTHEIE,
MeTanpeJMeTHbIe, TpenMeTHble (Ha  yriayoméHHom  ypoBHe).  Hayuno-
METO/I0JIOTUYECKON OCHOBOW il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOINXCS, OCBOMBIIHMX
nporpaMmy 10 (HU3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YpOBHE, SIBJISIETCS CUCTEMHO-IESITEIbHOCTHBIN MTOIXO/.

[Iporpamma no Gpu3rKe BKIIOYALT:

TUIAaHUPYEMBIE pe3yJIbTaThl OCBOCHHMS Kypca (QU3MKKM Ha yriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3yJIbTATHI IO TO1aM 00YUYEHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe HMeEEeT NPUMEPHBIA XapakTep U MOXKET ObITh
WCITOJI30BaHa YUYUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYHMX IIPOTPAMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUYCCKYIO MHHUIIMATHBY YUHUTEIICH M
MPEIOCTABIIICT BO3MOXHOCTH JUJISI peau3allMi  Pa3IMIHBIX METOJIUYECKHUX
MOJXO/IOB K TpernojiaBanuio (U3MKH Ha YriayOJIEHHOM YpPOBHE MpPH YCIOBUU
coxpaHeHus1 00s13aTEIHPHOM YaCTH COJIEP KaHUs Kypca.



®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAX MPHUPOABI, BBICTyIAas B
KauecTBe y4eOHOro MmpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. IkoabHbIN Kypc GU3HKK — cuCTeMOOOpa3yromui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHECH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHHE UM aKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUU ONPENEIWIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOyuyaromierocsi, B GOpMHUpPOBaHWE YMEHUN MPUMEHSTH HAYyUHbBIN
METO/1 IO3HAHMSI MIPU BBITIOJIHEHUH UMH YY€OHBIX MCCIIEIOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (U3UKH
o0ObeOUMHEH BOKPYr (Qu3HUecKHX Teopuid. Benymmm B Kypce sBISIETCS
(GbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoNaracT HMCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uKku ¢ pa3BuTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMU,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrioyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMmarpuBarOTCs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea 3xonozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOjemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTMM, a TakkKe OO0CYyX IACHUS
npo6JieM palOHAIBHOTO MPUPOOTIOIB30BAHMS U HKOJIOTHYECKOM 0€30acHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
MPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s guanuku peanusamus 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTBYyolero ¢akropa ydeOHoro mporecca. s yriyOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOIO YYEHHYECKOIO0 3SKCIEPHUMEHTA,



BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU H3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa crocoba peanu3auuyd (GU3MUECKOro TMpakTUKyma. B mepBoMm ciyuae
PaKTUKYM MPOBOAMTCS MO0 B KOHIE 10 kiacca, 1Mbo mocie nepBoro 1 BTOPOro
nosyrogui. Bropoil cnoco0® — 3TO MHTerpauus padOT NpakTUKyMa B CHUCTEMY
7ab0paTOpHBIX PabOT, KOTOpbIE MPOBOJIATCS B IMpPOIECCEe H3YUYEHHs pasjelia
(temsl). Ilpu sToM monx paboTamMu NpPAaKTUKyMa MOHUMAETCS CAMOCTOSTEIHHOE
UCCJIEIOBaHKNE, KOTOPOE MPOBOAMUTCS MO PYKOBOJCTBY CBEPHYTOr0, 000OMIEHHOTO
BHJ1a 0€3 MOIIAroBOM MHCTPYKIIUH.

B nmnporpamme mo ¢usnke cHCTeMa YYEHHUECKOTO SKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTUKyMa MpEe/ICTaBlieHAa €IMHBIM IepeyHeM. Buioop
TEMaTUKH JJIS 3TUX BHUJIOB YYCHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCA
y4acTHUKaMU 00pa30BaTeIHHOTO MpoIlecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. I[lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMU TIPOBOJAMUTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYMH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAETSETCS PEUICHUIO PACYETHBIX M Kad4eCTBEHHBIX
3agad. [lpu 3TOM st pacd€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJJaHHOW M HESIBHO 33JaHHOM (PU3MUECKOM MOJENBIO, MMO3BOJISIIOIINE MPUMEHSIThH
U3yYEHHbIE 3aKOHbl U 3aKOHOMEPHOCTH KakK W3 OJHOIO paszzeiia Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUN U3 Pa3HbIX pa3fenoB. /st kaueCTBEHHBIX 3a/1a4
NPUOPUTETOM SIBIISIIOTCSA 3aJaHWss Ha OOBACHEHWE/NMPECKa3aHhe MPOTEKAHUS
(bu3NYecKuX SBJEHUN U MPOILIECCOB B OKPYXKAIOLIEH KU3HU, TpeOyIolIKne BbIOOpa
buznyecKoil MoAenu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YIIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOKEH U3y4aThCs B yCIOBHUSIX
npeaMeTHoro kaOunera. B kaOuHere QU3HKK JODKHO OBITH HEOOXOIUMOE
JabopaTtopHoe O0OpYyIOBaHME [JIsl BBIMOJIHEHHUS YKa3aHHBIX B IMporpamme Mo
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpauoHHOe 00opyJaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI W3yYaeMbIX SIBJICHUA W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHH.

JlaGopatopHoe 00OpyI0OBaHHE [JIi YYCHHUYECKUX NPAKTUUECKUX padoT
dopMupyeTcss B BUJIE TEMAaTUYECKUX KOMIUIEKTOB UM OOecredrBaeTcsi B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. Temarnueckue KOMILUIEKTBI
71a00paToOpHOTO O00OpPYAOBAaHUS JIOJDKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOIOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

(GopMupOBaHHE HHTEpeca M CTPEMJICHHS OO0ydJarolMxcsi K HayyHOMY
VU3YYEHUIO TPUPOABI, PAa3BUTHE HX HHTEIUICKTyAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATELCKOrO0 OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;

(opMHpOBaHNE HAYYHOI'O MHPOBO33PEHMS KaK pe3yJjibTaTa U3YYEHHUs] OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIB30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  chepax  Oynymiei
npoeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHeeMy 00Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHre 3TUX Lened 00ecreyrBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B
npouecce U3y4eHus Kypca GU3UKH Ha YPOBHE CPEIHEro 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

dbopMUpOBaHHE YMEHUHN NMPUMEHATh TEOPETUUECKUE 3HAHUS AJIs1 OOBSICHEHUS
bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS PA3IUMYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil Moneblo, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUEe
¢uznyeckoil Mozenu, aJeKBaTHOM YCJIOBMSM 3aJadyd, B TOM 4YHUCIE 3ajad
VHXEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEIBHOIO IUIAHHUPOBAHHUS M IPOBEICHHUS
¢u3nyecKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud HHpOpMaIu,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsl pa3BUTUS YMEHHI IMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodhecCuoHaIbHON AesTENbHOCTH, CBI3aHHON
C (PU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpeamera «®Dus3Wka» HA YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOJIOJDKEHHUE
o0pa3oBaHus MO CHEIUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpa3zoBanust otBomutcs B 10 kmacce — 170 wacoB (5 WacoB B HEHEIIo).
[Ipenmaraemeiii B mporpamMmMe 1o (u3MKe TIepeueHb JIA0OpAaTOPHBIX U
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JelIacT BBIOOP
NpoBeleHUs] J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYAIbHBIX
0COOCHHOCTEH 00yJaroInuXCsl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNbHas HayKa o mpupojie. Hayunslii MeTos mo3HaHus u
METO/IbI UCCIICIOBaHUS (PU3NUECKUX SBJICHUH.

OKCIIEpUMEHT W TeOopusi B Ipollecce Mo3HaHusi nmpuponbl. Habmonenue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKOBHIE CUCTEMBI).

[TorpemHocT  w3MepeHnid  (GU3UYECKUX  BEMWYWH  (aOCONIOTHAs W
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
a0COJIOTHO TBEPJOE TENO, HACAIbHAS KUAKOCTh, HIACAIBbHBIA Ta3, TOYCUHBIN
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHULbl €r0 MPUMEHUMOCTU. Pu3znueckas
TEOpHUs.

Ponb u mecto ¢u3Mku B (OPMUPOBAHUU COBPEMEHHOW HAyYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, RPAKMUKYM.

N3mepenue cuwibl TOKa W HANPSOKEHUST B MU TMOCTOSHHOTO TOKa MU
MTOMOIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi adboparopueit mo dusuke. [Ipumepsl nsmepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTETBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOM TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemerieHre, CKOPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAas CKOPOCTH) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUATbLHON TOUKH OT BPEMEHU U UX
rpaduky.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.



KpuBonnHeitHoe  nBUKEHUE. J[BUKEHHME  MaTepuaJbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOpamieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETD,
JBW)KCHUE CHApSANIOB, LEMHBbIE, MIECTEpEHYATBIE M PEMEHHBIE NEpeAayd,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenb cucteMbl OTCUETa, WILTIOCTPALIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

CriocoObl uccie1I0BaHus TBUKEHUN.

Nnnroctpanus npeaeibHOro NEPEX0/1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HabGmronenue ABMKeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpasnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIoBOl CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUN, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
T€Jla B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3yueHre HEPaBHOMEPHOTO ABUXKEHUS C IETbIO ONPEEICHNUS MTHOBEHHOM
CKOPOCTH.

N3mepenre ycKOpeHus MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUYKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepeHne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOPATOPHH).

W3yuyenue nBMXEHHS Tena, OpOIIEHHOro TOpu3oHTalIbHO. I[IpoBepka
TUIOTE3bl O TMPSIMOM NPOMOPLUUOHAIBHONW 3aBUCUMOCTH MEXKIY aJbHOCTBIO
MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydeHne JIBWKEHHUS Tella MO OKPY)XHOCTH C TOCTOSIHHOM IO MOJYIIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Teproaa OOpareHus: KOHMYECKOTO MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMn
oTHocuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTcuéTa (OmpeleseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpyHImn cynepno3uuuu Cuil.

Bropoi 3axkon HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHOM MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO TIUIAHETHI M OT reorpaduueckoil IMUPOTHL. JIBMKEHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, OBMXKylierocs c
YCKOPEHHUEM.

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKEHUS W CUJa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS MPU JABUKCHUU Teila B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTDb OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHH4ecKkrue YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUS TNl B MHEPIUAIBHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nAByX UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMAIBHONW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Tely CWI C
MPOM3BEICHUEM MACChHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NIOABEME U TAJCHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TruUIMOTE3bl O HE3aBUCHUMOCTH BPEMEHM [IBIDKEHHSI Opycka IIo
HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MHPYKHHE U
PE3MHOBOM 00pasIie, OT UX AehopMaIi.

V3ydeHne OBHYKCHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IICPEKHUHYTOH depes
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBucHUMOCTH Frp(N).

HccnenoBanue nBrkeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAoe Teno. [locTymarenbHOe W BpallaTeIbHOE JIBUKEHUE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpaumieHus. llnedo cuibl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

YcroiiunBoe, HEYyCTOHYNBOE, O€3pa3IMIHOE PAaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECChl: KPOHIITEHH,
CTPOUTEINIbHBIM KpPaH, pelIETIYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HUccnenoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NMnynbc MaTepuanbHON TOUKHU, CHCTEMBI MaTEpUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbc CUITbI U UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnynbca MaTepUalbHOW TOYKM. lIpencraBieHne o coXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MoOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KMHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHUMaIbHBIE W HENOTEHUUAJIbHBbIE CWIBL. lloTeHUManbHAs HHEPTHs.
[ToTenimanbHas 3Heprust ynpyro neGopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrusl Teja B OJHOPOJHOM TpaBUTALMOHHOM moje. [loreHinumanpHas sHeprus
TeJla B TPABUTAIIMOHHOM TI0JIE€ OJHOPOJHOTIO Iapa (BHYTpU U BHE miapa). Bropas
KOCMHUYECKASI CKOPOCTh. TpeThs KOCMHUYECKAST CKOPOCTb.

Cs3b pabOThl HEMOTEHIUATBHBIX CHJI C M3MEHEHHEM MEXaHU4eCKOU
DHEPIUM CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymu il MIOCATbHOM KUIAKOCTH KAaK CJIEICTBHE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHuyeckne ycTpoucTBa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBHKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIM MHUCTOJET, THPOCKOM, (PUIYpHOE KaTaHHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTH CHUJIBI.

W3mMeHeHne 3HEpTruu Telia NPy COBEPIICHUN PaOOTHI.

B3anmHble mNpeBpalieHWs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrUd IpH
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPTUU MPU CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mMepenue ummynbca Tejia N0 TOPMO3HOMY ITYTH.

N3mepeHue Cuiibl TITH, CKOPOCTH MOJEIH DJIEKTPOMOOUIST M MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne coxpaHeHHs] UMITYJIbCA ITPU YIIPYTOM B3aWMOICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON PHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

Omnpenenenue pabOThl CWJIBI TPEHHS TPHU JABIKCHHH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogexkyasipuasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIEC TIOJOXKEHHUS MOJIEKYJsIpHO-KHHeTHUeckol Teopun (MKT), wux
onbITHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe aBmxkeHue. Xapaxkrtep
JBWKEHHUS M B3aMMOJICHCTBUS 4YaCTHUI BellecTBa. MoJenu CTpPOEHUS Ta3oB,
KUJKOCTEW M TBEPIBIX Tel M OOBICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX



mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocrosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mmepenus. Illkama
temneparyp Llenscust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHULIBI
rasza JBHXXYTCS XaOTHYECKHU U HE B3aUMOJEUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lansToHa. M3ompoiiecchl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAaJIOB.

Hemoncmpauuu.

Mopaenu IBUKEHUS YaCTUI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKCHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLEecCOB.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, nPAKMUKyMm.

HccnmenoBanne Tmponecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEX Ty TOPSUYEi U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
1udpoBoit 1aboparopun).

N3ydyeHnne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHre U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBbI KaK CPEIHUE 3HAYCHHSI BEJIMYMWH, OMUCHIBAIOIIUX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHaMuku. CaMOIPOM3BOJIBHAS — pelaKCalys
TEPMOJIMHAMHYECKOU CHUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopnenp wuIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMAa YpPaBHEHUM:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YaCTHIL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJI€AJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaua  kak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3Hepruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmnmo€éMKOCTh Tenma. YaenbHas W MOJISIpHAs
TEIJIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. YenbHas TeIIoTa CropaHus
toruBa. Pacuér KkoauuecTBa TemiuoThl mnpu  Teruonepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. Kommuectso
TEIUIOTBI W paboTa Kak MeEpbl HM3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKONU CHCTEMBI.

Bropoii 3akOH TEPMOJMHAMMKHU JUII PABHOBECHBIX IIPOLECCOB: YeEpe3
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOH CHCTEMBI MPOXOIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akOH TEPMOJMHAMUKM JJII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IepeJaTh TEIIOTY OT O0Jiee XO0JIOJHOTO Tena K 0ojee HarpeToMy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABurareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPeIbl.

TexHU4ecKue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: XOJIOAWIBHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MNapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEMIIEpaTyp, YTHIM3AIUsl «TEIUIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3aIHsl OMOOPTraHUYECKOTO TOILINBA JJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE yAEIBHBIX TEINIOEMKOCTEN BELIECTB.



CrniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue aquabaTHOrO mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOACHCTBHS U
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcauus. McmapeHue u KureHwe. Y JenbHas
TEIJIOTa MapooOpa3zoBaHUs.

HacellieHHble W HEHachIleHHbIE Mapbl. KayecTBeHHas 3aBUCHMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypPbl, NX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATYpPbl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxHocTts Bo3ayxa. AOCOIIOTHAS M OTHOCUTENIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne u Kpuctaiums3auusa. Y JIEJIbHAas TEIIOTAa IUIABJICHUS.
CyOnumarnus.

Hedpopmanuu TBEpHOrO Tena. Pactskenue u cxatue. Casur. Moayns FOura.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacmvpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUYMHA
TEIUIOBOTO pacUIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa30oBbIX MEPEXOIaX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. Ko3(pGuUUEeHT MOBEpXHOCTHOTO HATSHKEHHS.
Kanusspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOWCTBA M TEXHOJOIMYECKHE IIPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.



Kanumisipasie saBiIeHUS.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne abCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanne 3aBUCHUMOCTH JAeopMali pEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, [HUAJIEKTPUKA U  MOJYIPOBOIHUKH.
DneMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS AJIEKTPUYECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha JIIEKTPUUYECKUE 3apsIbl.

Hampsox€anocts  anekTpuueckoro  monig.  [IpoGueiid  3apsn.  Jlunuum
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[IoTeHIHAIBHOCTB 3JIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loteHnmaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUMAaN 3IEKTPOCTATUYECKOTO NoJiA. CBA3b HANPSIKEHHOCTH TOJIS U Pa3HOCTU
MOTEHUHUAJIOB I 3JIEKTPOCTATUYECKOTO TOoJis (KaKk OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[IpuHIMT CYyNEPIO3UIIUN SIECKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOTO 1o 00béMy miapa. [lome paBHOMEpPHO 3apsiKEHHOU
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

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

JnsnexTpuku B AIEKTPOCTATUYECKOM oJIe. Jlupnexktpruyeckas
MPOHUIIAEMOCTh BEIIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.

[TapannenbHOE coeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>keHME 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM 3JIEKTPHUYECKOM ITOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTATHUECKass 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUIOLIAIA
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

HaOmronenue npeBpalieHus HEpruu 3apsKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
V3JIy4YEHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtil 31eKMpuUiecKuii mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcCiioBus CymecTBOBAHUSI MOCTOSHHOTO AJIEKTPUYECKOTO TOKa. MCTOUHMKM
toka. Hampskenue U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JJIMHBI W ITUIOIIAJAM MONEPEYHOTO CEUCHMUS.
VY nenbHOE CONMPOTUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, MapaLICIBHOE, CMEIIAHHOE COEIUHEHUE MPOBOIHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuueckux meneil. [IpaBuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIHOCTh 3JIEKTPUYECKOTO TOKA. TermoBas MOIIHOCTb, BBbLAENSEMas Ha
pe3ucrope.

O/IC u BHyYTpeHHEE€ CONpPOTHBIIEHHE HMCTOYHMKA TOKa. 3akoH Owma s
MOJMHOW (3aMKHYTOM) DJIGKTPUYECKOW I1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkaHue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK IIEKTPUUECKON IHEPTUU.

Hemoncmpauyuu.

W3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS I PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coemMHeHUs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKA
OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yAeIbHOr0 CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBL TOKA OT HANPSKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

YBenuueHue npejesia usMepeHus ammnepMmerpa (BoJabTMeTpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raabBaHMYECKOro 3JEMEHTA OT BPEMEHHU
MIpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHUMAIOB MEXAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CUJIbI TOKA B LICTIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DneKTpuyeckass MPOBOJUMOCTh  Pa3NUYHBIX  BEIIECTB.  DJEKTPOHHAsS
MPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCHMOCTH COMPOTHUBICHUS METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.



DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomynpoBOJHUKH. CobcTBeHHasT U MpPUMECHas  IPOBOJUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AICKTPOIH3a.

DIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pasps. Pa3nuyHbie TUIIBI CAaMOCTOSATEIBHOTO pa3psiaa. Monnus. [Tnazma.

TexHuyeckue yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHE: Tra30pas3psiaHble
JaMmIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEMH,
BBITUUTABKA AJTIOMUHUS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TE€PMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJIA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHH, TNPOBEpPKAa MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pPador,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHUYECKHH  HIKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

Wzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCSI C YUETOM COJIEP KATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OUOJIOTHUH, XUMUHU, TeOrpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYUECHUEM MEN 0008 HAYUHO20
NO3HAHUA: SBJICHWE, HAay4YHBIH (DAKT, rurmoresa, (u3Mveckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napaboia, rurepoboa, ux rpaQuKu U CBoWCTBA. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

Buonocusa: mexanudeckoe JBWKEHHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIEKTPUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumua: NHUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IMOJIYyYEeHUE HAHOMATEpHAJIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TEII, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIUTHYECKAs JUCCOLMALS, TAIbBAHUKA, JIEKTPOHHAs
MUKPOCKOITHSI.

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

Texnonoz2ua: npeoOpa3oBaHUE IBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLNHN), UCHOJIb30BaHUE 3aKOHOB COXpPaHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE€), IBUraTellb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAS 3aIUTa, 3a3€MJICHUE DJIEKTPONpUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOEHUS YyueOHoro mnpenmera «Duzukar
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IEHHOCTSIM POCCHUHCKOTO OOIIECTBa, paCIIMPEHUE >KU3HEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e c(OpMUPOBAHHOCTh TpaXKJAHCKOM  TMO3UIMM  OOY4YalOIIETOCs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0O OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOlllecTBa, Yy4yacTBOBaTh B CaMOYIIpaBJIeHHMM B 00pa3oBaTelbHON
OpraHu3aluy;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJIECHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHUWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO MMOBEICHUS;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIIMIO M MIPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOIIECHHWE K MHPY, BKJIIOYAsA OCTETHUKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITENFHOCTH, B TOM
YHClie CBS3aHHBIM C (U3MKOW ¥ TEXHMKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TIIaHbI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3WKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakTepa dKOJOTHYECKUX MPOoOIeM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacuIMpeHre ONbITa JEATEIbHOCTH SKOJOTUYECKOW HANpPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

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

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIET0BATEIBCKYIO
JEATEeIIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (pOopMyIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JOCTUKEHUS,

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PEUIEHUS] MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTe€pUaAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSAM, OLIEHUBATh PUCKHU MOCIEACTBAN ESITENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIa/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJaMU
(bu3nYecKoil HayKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZOBATEIICKOM M MPOEKTHOM
NeSITEIbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
CoJIepKaHusl, MIPUMEHEHHUIO PAa3IMYHBIX METO/I0B TO3HAHMS,

BJIAQ/IETh BUAAMH JCSATEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3a/aauy,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHYECKH OILIEHUBATh WX JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HaHHS MO0 (U3MKE B MPAKTUYECKYI0 0O0IacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUCOHBIX NIPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ unpopmaunmeii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(pOpMalnun (PU3HMUECKOrO COJEp KaHUsA
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(GOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKaHUS B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus HUHGOpMAIMM U UEJNeBOM ayAUTOpUU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJTU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOLIEHHME Ha Yypokax (U3UKM M BO BHEYPOUYHOH
NEATEIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJIB30BaTh  IPEUMyIlecTBA  KOMaHIHOM  H
WHIUBUYAIBHON paOOThI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHI C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YJICHA KOJUICKTHUBA,;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOpJIMHUPOBATh JEUCTBUSA 1O €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JNEUCTBUM, paCIIPEAEIISATh POJIM C YYETOM MHEHUW YYaCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEU C IIO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallUsiX,  HpOSBIATH  TBOPYECTBO M BOOOpa)KeHHE,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENILHO ~ OCYILECTBIISATh  [MO3HABATENIbHYIO  JESTENbHOCTh B
obnact (U3MKM M aCTPOHOMMHM, BBISBISATH MPOOJEMBbI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEUICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUs MPaKTUYECKOM paboThl ¢ YYETOM HMEHOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacldpsTh paMKM ~ y4eOHOro TMpeAMeTra Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh PUOOPETEHHBIN OTIBIT,

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:



JlaBaTh OIIEHKY HOBBIM CUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJIcTh HaBBIKAMM II03HABATEIBHOM peduieKcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MpUEMBI pediieKCuu JJIi OLEHKH CUTyalluM, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO KX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIeSITeIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,;

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

B mporecce AOCTHKEHUS JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOIPAMMBI I10
dbuznuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OO0Yy4YaroIIUXCs

COBEPIIICHCTBYETCS AMOITMOHAIIEHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CIOCOOHOCTh aJaNTHUPOBATHCS K
HMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIieXy, ONTUMU3M, THUIIMATUBHOCTh, YMEHHE J€HCTBOBATh, UCXOA U3
CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHME JpPYTHX, YYUTHIBATh €ro IMpH OCYLIECTBIEHUU OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh  BBICTpauUBaTh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI



K xonny oOyuenust B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YINIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAQUYEHHE OMNKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
NPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKOM TEOpuu —  MEXAHHKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpUH B
(dbopMUpOBaHUY TIPEICTABICHHA O PU3NUECKON KapTUHE MUPA;

pa3nuuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MpoLIeCCOB (SIBJICHUM): HWHEpIMaNbHAas cUCTeMa OTCuYéTa, aOCOIIOTHO
TBEpIOE TEJI0, MaTepualibHash TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras naedopmariusi, aOCOIIOTHO
yIpyroe u adCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJa, UAealbHbI ra3, TOUCUHbIN 3apsf,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyath ycloBUs (IpaHHUIbl, 00JIaCTM) NPUMEHHUMOCTH (PU3UYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPaHUYEHHOCTH HCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh M OOBSCHATH MEXAaHUYECKHE MPOLECCHl U  SIBJICHMUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelleHus,
3akoHbl HbplOTOHA, TpUHIMI  OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBUSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anumes, BToporo
U TpPEThero 3akOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSA WMIyJbca U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIOIb3YS
ocHoBHble mojokeHus MKT u 3akoHBl MOJIEKYJsipHOW (U3UKH U
TEPMOJMHAMUKN (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CoO CpeaHen
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JBHMXKEHHS M KOHILIEHTpPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETHYECKOU
DHEPIrUel TEMIOBOTO JABMKEHHS €T0 YaCTHUL, CBA3b JABJICHHS UAECAJIBbHOIO
raza C KOHUEHTpPAaUMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE
MenaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH



COXpaHEHUs] PHEPIrMU B TEIJIOBBIX MpOIEccax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4eCKOe BBIpAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
MIPUMEHUMOCTH ypaBHeHUsI MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBATh M OOBSACHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO MOJIA, MPUHLHUI CYNEPHO3HUINN SIICKTPUUECKUX
MoJIei, IPU ATOM YyKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKXe MPAKTUYECKU BaXKHbIE COOTHOIIEHUS: 3aKOHbI OMa Il ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHna,
npaBuia Kupxroda, 3akonsl apajes i 31€KTPoIn3a);

ONMKCHIBATh (PUBUYECKHUE TMPOILIECChl U SIBJICHUS, HCIOJb3YysS BEIUYUHBI:
nepeMeIeHne, CKOPOCTh, YCKOPEHUE, UMITYJILC TeJla U CUCTEMBI TeJl, CHUIIA,
MOMEHT CWJIbI, JIaBJICHUE, NOTCHIMANbHASI DJHEPrusi, KUHETUYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpPEHHE, CHJIA TSKECTU, CHJIa YIPYrOCTH, CHJIa TPEHHUS, MOIIHOCTD,
DHEPrus B3aUMOJIEHCTBUS Tena ¢ 3eMi€éil BONMM3M €€ TOBEPXHOCTH,
SHEprusi ynpyrol aedopmanud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCoJIIoTHas TeMmIepaTypa Tejia, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
DHEPrus WACAILHOTO OJHOATOMHOIO Trasza, paboTa HJealbHOTO Tasa,
OTHOCHUTENIbHASL BIAXHOCTh Bo3ayxa, KIIJ wuaeansHOro TEMiIioBOTo
JIBUTATEIIS; AJICKTPUUYECKOE T0JIe, HAIPSAKEHHOCTD 3JIEKTPUYECKOTO TOJIS,
HanpspKEHHOCTh  TIOJISI TOUEYHOTO 3apsifa WIM 3apsHKeHHOro Imapa B
BaKyyM€ M B JUAJIEKTPUKE, TMOTECHIMAT 3JIEKTPOCTATHUYECKOTO TIOJIS,
pa3HOCTh  MOTEHIMAJOB, BJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HalpssKeHWEe, MOIIHOCTh TOKa, »JJEKTpUYecKas €EMKOCTh IJIOCKOTO
KOHJICHCATOpa, COMPOTHBIICHHE yYacTKa IEMU C MOCIeN0BaTeIbHBIM U
napasuiesIbHbIM COSUHEHUEM PE3UCTOPOB, SHEPTHUSI AICKTPUUECKOTO TOJIS
KOH/JIEHCATOopa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXaHHYECKOE JIBUKEHUE, TEIJIOBOE JBUKEHHUE 4YaCTUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE W KOHJIEHCAIIMS, TIJIaBJIEHUE W KpUCTAILTU3allusl, HalpaBJICHHOCTh
TeIUIonepeaauu, JIEKTpU3alrs TeJ, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMUUHBI OT
JIpyrol ¢  HUCIOJB30BAaHUEM  TMPSMBIX  HU3MEPEHUM, TIPU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCUPOBATh pPE3yibTaThl MOJTYyYEHHOU
3aBUCUMOCTH (U3HUECKUX BEIMYUH B BUIE TPaPUKOB C YIETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIeaTh BBIBOJIBI [0 Pe3yJibTaTaM
UCCIIEJOBAHUS;

MPOBOJUTh KOCBEHHBbIE M3MEPEHHS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJ MU3MEPEHUs, OLEHUBATH A0COJIFOTHBIE U
OTHOCHUTEJBbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJAUTH ONBITHI MO MPOBEPKE MPEIJIOKEHHONW TUIOTE3bI: MIIAaHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYeHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax y4eOHOro OKCIEpUMEHTa, MpaKTUKymMa ©  y4eOHO-
UCCIIENOBATENbCKOM M MPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemars pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJlaHHOU
¢u3nYeCKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKoll Mojenu, OTBeYawlled TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(U3MYECKUX TEOpUl MPH UCIHOJIb30BAHUM MAaTEMaTUYECKUX METOOB
peuieHus 3a1a4, MpoOBOJIUTh PacYEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh PE3YNbTATBl M KOPPEKTUPOBATH METOJbl PELICHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIBTATOB;

pemiaTh KayeCTBEHHbIE 3a7aud, TPeOyrollue NPUMEHEHUs 3HAHWM H3
pa3HbIX pa3leioB Kypca (PU3HMKH, a TAKKe MHTErpalluy 3HAHUW U3 APYTHUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PaCCyKJICHUI C ONIOPOil HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJId OOBSICHEHUS OCHOBHBIX
NPUHIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IIPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKMX M 3apyOCkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUSL OBITOBOM M MPOU3BOJICTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH MpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
MPUPOAOTIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKA W TEXHOJIOTUM [JI1 JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOTO
00IIIeCTBA;



MPUMEHSITh pa3lInuHbIe CIOCOOBbl padoThl ¢ MHpopManuen (Guznueckoro
COJIEp)KaHUsI C KCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX
TEXHOJIOTUM, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJOTHH JJi1 TIOMCKa, TepepaboTKh M TPEabsABICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHON MH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHdopMaIKU, MOJTYYECHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMI0O U OICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIONIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOATENILHOTO ~ NPUOOpETeHHs] HOBBIX 3HAHUW B Ipoliecce
BBITIOJIHEHUS IPOEKTHBIX U y4eOHO-UCCIEI0BATEIBCKUX PAOOT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3jNYHbIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIeKBATHO OLICHUBATh BKJIAJ Ka)XJOro U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyaymield npohecCUuOHAIBbHON AESITETbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODHIIAL.
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https://m.edsoo.ru/EMEIYTE5H
https://m.edsoo.ru/LEOIUJW58
https://m.edsoo.ru/IPPU75ZCZ
https://m.edsoo.ru/GFRCER9LS
https://m.edsoo.ru/HD3D8OQ61
https://m.edsoo.ru/1WB97NGVP
https://m.edsoo.ru/LFUQR1RSA
https://m.edsoo.ru/WKWL98VW2
https://m.edsoo.ru/VLX14U83A

Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTUKYM

5.1 OusznuecKuii MpaKTHKyM 16 16 https://m.edsoo.ru/A4JWDVJ97
Wroro no pazueny 16
PesepBHOE Bpems 10 https://m.edsoo.ru/STRFLE9A2
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME



https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/STRFLE9A2







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHust

JIeKTPOHHBbIE MU(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

dusnka — pyHaaMeHTaTbHAS
HayKa O IpUpOe

Hay4HbIil MeTOJ] TO3HAHUS U
METO/IBI HCCIIEJOBAHUS
(UBHYECKUX SIBICHUN

OKCIIEpUMEHT U TEOpHUs B
nporecce MO3HAHUS TIPUPOIBI.
HaGumtoieHne u SKCIIepuMeHT B
dusnke

Crioco0b! u3MepeHus (PU3NIECKUX
BEJIMYMH

https://m.eds00.ru/4AGD12L.71X

https://m.edsoo.ru/47JULOILY

https://m.edsoo.ru/RV2VFFZL6

https://m.edsoo.ru/BKMS7EYQO5

AOCOIOTHAs U OTHOCUTEIbHAS
MOTPEUIHOCTH U3MEPEHUIN
(UBUYECKUX BETUYUH

https://m.edso0.ru/K3LOI3CFT

MonenupoBanue B ¢puzuke. Poib u
MecTO (PU3UKU B GOPMUPOBAHUU
COBPEMEHHOM HAyYHOU KapTHHBI
MHpa, B IPAKTUYECKON
NeATeIFHOCTH JIFOAeH

https://m.edsoo.ru/85PJ5YR4H

MexaHndeckoe IBIKEHUE.
Cucrema orcyera.
OTHOCUTENBLHOCTh MEXAHUYECKOTO

https://m.eds00.ru/QUQYCWDZP



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP

neukenus. [Ipsmast u oOpatHas
3aa4d MEXaHUKU

Pannyc-BekTop MaTepuanbHOU
TOYKH, €r0 IPOEKIIUU HA OCU
KoopauHar. TpaekTopus.
[Tepememenue. Cxopocts. Mx
IIPOEKIIMH HA OCH KOOPAMHAT

https://m.edsoo.ru/PEU6JZ20E

PaBHOMEpHOE ITPAMOJIMHEWHOE
nswkenue. ['papudaeckoe
OIIMCAHUE PABHOMEPHOTO
NPSMOJIMHEHHOTO IBUKCHUS

https://m.edsoo.ru/ZNKXPSMEF

10

11

12

13

14

Ciio)keHue nepeMenieHuit u
ckopocrtei. Pemenue 3agau

HepaBHoMepHOE 1BH>KEHUE.
MrHoBeHHast CKOPOCTb.
VYckopenue. [IpsmonuneitHoe
JBUKEHUE C IMOCTOSHHBIM
YCKOpPEHUEM

I'paduueckoe onucanue
IPSIMOJIMHEMHOT O ABM)KEHUS C
MIOCTOSIHHBIM YCKOPEHUEM

CBobosiHOE MajieHune. Y cKopeHue
CBOOOHOTO Ta/ICHUS.
3aBUCHMOCTBH KOOp/INHAT,
CKOpPOCTH, YCKOPEHHS OT BPEMEHHU
U UX rpaduku

JBmxeHue tena, OpOIIEHHOTO O]
YIJIOM K TOPU3OHTY

https://m.edsoo.ru/YKQTQRS20

https://m.edsoo.ru/N321FH2L1

https://m.edsoo.ru/UYVY XC8JD

https://m.edso0.ru/\W6B8TSPKM



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM

15

16

KpusosnHeliHOE NBUKEHUE.
JIBY>KEHHUE 10 OKPYKHOCTH.
VYrioBasi v TMHEHAs CKOPOCTb.
Ilepuona u yacrora.
[leHTpOCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHUE

KoHnTponbHas pabota 1o Teme
"Kunemaruka"

https://m.edso0.ru/SGZQQF5H2

https://m.edsoo.ru/DP1XR9HJI

17

[Iepssbiit 3ak0H HproTOHA.
HNuepunanbHble CUCTEMBI OTCYETA.
[IprHIHAII OTHOCUTENBHOCTH
lNanunes. HennepuuanbHeie
CUCTEMBI OTCYETA

https://m.edso0.ru/8FO42H1L2

18

19

20

Cwta. PaBHOIEHCTBYIOIIAS CHJTIA.
Bropoii 3akon HeroTona. Macca

Bzaumopeiictue ten. Tperuit
3akoH HproToHa

[IpuHUMI Cynepro3UIINK CHIL.
Pemienue 3a1au Ha npUMEHEHUE
3aKoHOB HeroTona

https://m.edso00.ru/2QC075VDL

https://m.edsoo.ru/NAD4VZADH

https://m.edsoo.ru/MQI163A50

21

3aKOH BCEMUPHOIO TATOTEHUS.
DKBHUBaJIEHTHOCTD
TPaBUTALMOHHON U MHEPTHOU
MAacCCHI

https://m.edsoo.ru/AE40LUZYB

22

23

Cwita TSKeCTH U yCKOPEHHE
¢BOOOIHOTO ITaIEHUSA

I[BI/I)KCHI/IC HEeOECHBIX TeJI U UX
HCKYCCTBCHHBIX CITYTHUKOB.

https://m.edso0.ru/36LBC4Z20QJ

https://m.edsoo.ru/F756 CAPFB



https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB

[IepBas kocMu4eckasi CKOpOCTb.
3akonbl Kemnepa

24

25

26

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. [Ipupoaa u Buibl
cu Tpenus. [IBuxeHue B
KUJKOCTHU U Ta3e ¢ y4ETOM CUJIbI
CONPOTHUBIICHUS CPEIbI

Jasnenue. [ uapocrarnyeckoe
napienue. Cuna Apxumena

https://m.edsoo.ru/RVV3SSW081

https://m.edsoo.ru/UP3KXCTQU

https://m.edsoo.ru/SWDUEVCO2

27

AOCOJIIOTHO TBEPJIOE TEJIO.
[MoctymarensHOE U BpamaTeIbHOE
JBU)KEHUE TBEPJIOTO TeJia

https://m.edsoo.ru/UVIUYVE7Y

28

29

30

MOMEHT CUJIbl OTHOCHTEIIBHO OCH
BpaieHus. [lneqo cuibl
CroxeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp Tsxectn
TeJa. Y CIIOBUSI pAaBHOBECUS
TBEPAOTo Tesa. Buabl paBHOBECUs

Pemenue 3amau

https://m.edsoo.ru/AY2DMXMKR

https://m.edsoo.ru/VFOEBAS878

https://m.edso0.ru/Q3QEPZXMR

31

KonTponbHas pabora no teme
"Iunamuka. CTaTuka TBEpJI0TO
Tena”

https://m.edso0.ru/41HS90LZD

32

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEPUAIIBHBIX TOYEK.
[leHTp Macc cucTemsl
MaTepHualbHbIX TOUeK. Teopema o
JBKEHHUH LIEHTPA Macc

https://m.edsoo.ru/3SPBMZ3HII



https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII

33

I/IMHy.HBC CHUJIBI U U3BMCHCHUC
HMITYyJIbCa TCJIa. 3akoH COXpPaHCHUA
HMITYJIbCA. PeakxtuBHOE JABUXKCHUC

https://m.edso00.ru/ANJW80116

34

MoMeHT uMIysbca MaTe€pUAIbHON
touku. IIpencrasienue o
COXpPaHEHUU MOMEHTA UMITYJIbCA B
LEHTPAJIbHBIX MOJIAX

https://m.edsoo.ru/CHS9DBRA4I

35

36

37

Pemenue 3amau

PaGora cunbl Ha ManoM U Ha
KOHEYHOM TepEeMEIICHHUH.
['paduyeckoe mpencTaBicHue
paboThl CUIIBI. MOIIHOCTH CHJIBI

Kunernyeckas sneprus. Teopema
00 U3MEHEHUU KHUHETUYECKOU
SHEPTrUuU MaTepUaTbHON TOUKU

https://m.edsoo.ru/224025Z6M

https://m.edsoo.ru/B7N1YBP1N

https://m.edso0.ru/N5SQCCI1EIM

38

[ToreHunaneHbIe U
HEITOTEHIUAIbHBIE CHJIBI.
IlorenuumanbHas sHeprus. Bropas
KOCMHYECKast CKOPOCTh

https://m.edsoo.ru/BHTO9W4CQ

39

Tperbst KOCMUYECKAst CKOPOCTb.
CBs13b paOOTHI HETIOTEHITUATBLHBIX
CHJI C I3MEHCHHEM MEXaHHMISCKOMN
SHEPIUH CUCTEMBI T€J. 3aKOH
COXPAaHEHHUS MEXaHUYECKOU
SHEPIruu

https://m.edso0.ru/66P2WGWS4

40

VYrnpyrue n Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnymnu ns uaeansHOU
KUJIKOCTH

https://m.edsoo.ru/OIC610G5F



https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F

41

KontponbHast pabora o Teme
"3aKOHBI COXpaHEHHS B MEXaHUKE"

https://m.edso0.ru/SO90PC322

42

PasButue npencrasieHui o
npupojie TemioTel. OCHOBHBIE
nonoxkenuss MKT. Tuddyzus.
bpoyHoBckoe nBuxkeHue

https://m.eds00.ru/0ZTXY71SW

43

44

45

CtpoeHue ra3000pa3HbIX, KHUIKHX
Y TBEPIBIX TeN. XapakTep
IBIDKEHUS U B3aUMOJIEHCTBUSI
YaCTHI] BEIIECTBA

Macca u pa3Mepbl MOJICKYJIT
(aromoB). KonnuecTBo BemiecTsa.
[TocTostnunast ABoraapo

Temneparypa. Temiosoe
paBHoBecue. [IIkana I[enbcus

https://m.edsoo.ru/UX8FMV2CU

https://m.edsoo.ru/5FCL7ZUUQ

https://m.edso0.ru/SDOFUFGIL

46
47

Pemenue 3amau

NneansHablii ra3. ['a30BBIe 3aKOHBI

https://m.edsoo.ru/EGRV58D9F

https://m.edsoo.ru/01M0X0OV4B

48

YpaBHenue Menpeneena-
Knaneiipona. Pemenne 3amaq

https://m.edsoo.ru/7RAZ800M4

49

50

51

AOcomoTHas Temneparypa. 3akoH
HanbroHa

I/I30Hp0ueccm B UACAJIbHOM ra3c €
MNOCTOAHHBIM KOJIMYCCTBOM
BCIICCTBA

['padmyeckoe nmpencraBieHue
U30IPOLIECCOB: U30TEPMA,
u30xo0pa, n3zobdapa

https://m.edsoo.ru/27RGL3V1G

https://m.edsoo.ru/UQ9SUVODW

https://m.edsoo.ru/W1HC88PJ4

52

OcnoBHoe ypaBHeHue MKT

https://m.eds00.ru/E65TLSWXG



https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG

53

Pemenue 3amau

https://m.edsoo.ru/8U427HI1YJ

54

CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJMHAMHYECKON CUCTEMBI CO
CpeHEW KMHETUYECKOM dHEpruen
IIOCTYIATEIBbHOIO TEIJI0BOIO
IBIDKEHUS €€ JaCTUIl

https://m.edsoo.ru/N6ETZ0LDZ

55

56

O000111eHNE U CUCTEMATU3 AL
3gaHui 1o teme "Ocuosel MKT"

KoHTpoinbHas pabora 1o Teme
"OcHoBsl MKT"

https://m.edsoo.ru/EDM5ZTZCY

https://m.edso0.ru/LTSZA1JQ7

57

58

59

TepmoanHaMuueckas CUCTEMA.
3ajanre BHEIIHUX YCIOBHM JIJIst
T/l cuctemsl. BHemHue u
BHYTPEHHHUE NapaAMETPHI.
[Tapametpsl T/l cuctembl kak
Cpe/HME 3HAaYEHUs BEJIMYMH,
ONMCHIBAIOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

HYJ'ICBOG Ha4aJl0 TCpMOJANHAMUKHU.

CamMonpoun3BoJbHas penaKcanus
TJ1 cucTeMsl K TEILLIOBOMY
PaBHOBECHIO

Mogens naeaabHOro ra3a B

TCPMOANHAMHUKE. Ycnopus
MNPUMCHUMOCTHU 3TOM MOJEIHU

https://m.edso0.ru/4L636LXVZ

https://m.edsoo.ru/LYMWVLIRP

https://m.edsoo.ru/FOQVOQKQS8

60

YpaBHenue Menpeneena-
KitanelipoHna u BelpaxeHue aJis
BHYTpPEHHEN 2HEpPrun

https://m.edsoo.ru/TZJUGWSMZ



https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ

61

62

BripaxkeHue 11 BHyTpEHHER
SHEPIUHU OJJHOATOMHOI'O
UJ€aIbHOIO rasa.
KBazucrarnueckue u
HECTaTUYECKUE MPOILECCHI

OnemenTapHas paboTa B
TepMOJIMHAMHKKe. Berunciienue
paboThI O rpaduKy mpolecca Ha
pV-nuarpamme

https://m.edso0.ru/L1XUZISC7

https://m.edsoo.ru/YHE1589A1

63

Temonepenayda kak crnoco0
U3MEHEHHUs] BHYTPEHHEHN dHeprun
TJI cuctembl 6€3 COBEpIICHUS
paboThI

https://m.edsoo.ru/BDN5GEKP7

64

65

66

67

KouBek1usi, TenionpoBoAHOCTb,
U3Iy4eHUE

KonndecTBO TEIOTHI.
TemnoémkocTs Tena. Y aenbHas u
MOJISIpHAs TEIIIOEMKOCTH
BeIllecTBA. Y AeIbHAas TEII0Ta
CrOpaHUS TOIIIIMBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaye

ITousTre 00 aguadbaTHOM
npouecce. IlepBbiii 3aK0H
TEPMOJIMHAMUKH

https://m.edso0.ru/QMA4T9ETS8

https://m.edsoo.ru/RQASBF9Q5

https://m.edsoo.ru/B4ANQ2B026

https://m.eds00.ru/SOXBMXFYN

68

KonugecTtBo TemnoTs! 1 paboTa
KaK Mepbl N3MEHEHUS BHYTPEHHEN
sHepruu T]I cucremsl

https://m.edso0.ru/59W3F1X49



https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49

69

70

BTopoii 3aK0OH TepMOIMHAMUKHU
Ul PAaBHOBECHBIX U
HEPaBHOBECHBIX MPOLIECCOB.
HeoOpaTiumocTh NpUpOIHBIX
IPOLIECCOB

[IpuHIMITBI AEACTBUS TEMIIOBBIX
maruH. KITJT

https://m.edso0.ru/3BEBSKQ8G

https://m.edsoo.ru/Z25PJPKKU

71

72

MakcumansHoe 3Hauenue KIT/I.
Hukn Kapno

Pemenue 3amau

https://m.edsoo.ru/QATFSEOKO

https://m.eds00.ru/0QIVD6XJT

73

DKOIOrNYECKHUE aCIIEKTHI
HNCITOJIBb30BAaHU TCIIJIOBBIX
nsurareneit. Temnosoe
3arpsi3HEHUE OKPYKAKOIIEH Cpelibl

https://m.edsoo.ru/ZIFEWQ2SV

74

75

76

Pemenue 3amau

O000111eHHE U CUCTEMATU3 AL

3HaHMUU 110 TeMe "TepMoauHaMHKa.

TenmoBeie MaIuHb"

KonTposabHas pabora no teme
"Tepmonunamuka. TennoBbie
MAaIITUHE!"

https://m.edsoo.ru/UYVVIT878

https://m.edsoo.ru/A6UQLW1EB

https://m.edsoo.ru/X4AG7PJV]

77

[TapooOpa3zoBanue u KOHICHCAIIHS.

Hcnapenue u kutieHue. Y aenbHas
TEIIOTa MapooOpPa30BaAHUS

https://m.edso00.ru/W4505S1GQ

78

HaCI)IIIIeHHI)Ie 1 HCHACBIIICHHBIC
Mapel. KauecTBeHHas 3aBUCHMOCTD
IIJIOTHOCTH U JaBJICHHU S
HACBIIIEHHOTO ITapa OT

https://m.edso0.ru/810XNZKD1



https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1

TEeMIIepaTypbl, UX HE3aBUCUMOCTh
0T 00bEMa HACHIIIICHHOTO Tapa.
3aBUCHUMOCTh TeMIIepaTyphbl
KUIICHUS OT JaBJICHUS B KUAKOCTU

BrnaxsHocTs Bo3ayxa. AGCOMOTHAS

79 L OTHOCHTENEHAS BAGKHOCTL https://m.edso0.ru/QRONGWOZ8

80 Pemenue 3amaq https://m.edsoo.ru/PKAPBXZGT
Trépnoe Teno. Kpucraminueckue

81 1 amopdHbIC Teaa. AHU3OTPOITHUS https://m.edsoo.ru/YCMZ29JGZ
CBOICTB KpPHUCTAJIIOB
[TnaBneHne U KpUCTAIUTH3AITHSL.

82 VY enbHas TEIUIoTa IUIABICHHSL. https://m.edsoo.ru/\WYH1C81KN
Cyb6numarnus
Jedopmaruu TBEPIOTO TENA.

83 PacrixeHue i cxatae. CBir. https://m.eds00.ru/961UIDFRU
Mopyns FOnra. [Ipenen ynpyrux
nedopmaruit
TennoBoe paciIMpeHne KUIKOCTEN

84 1 TBEPABIX T AHraupMOHmM https://m.edsoo.ru/1RI740Q0N
TETUIOBBIX KOJIeOaHUIH YaCcTHI]
BEIIIECTBA

85 Hpeobpasosante snepruit b https://m.edsoo.ru/UUJQYTXYF
ba3oBbIX mIEepexoax

86 YpaBHeHHE TEII0BOTO OanaHca https://m.eds00.ru/5SCV1IKKTMW

87 Penrenne 3amau https://m.edsoo.ru/2L7HENBQ?2
[ToBepxHOCTHOE HATSKEHUE.

88 Kanunnsapusle sasnenus. J[aBnenue https://m.edsoo.ru/Z9FYJNI4U

noa HCKpHBJ'ICHHOﬁ MMOBCPXHOCTHIO



https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U

)kunkoctu. Popmyna Jlamaca

89

90

91

92

O000111eHrE U CUCTEMATU3 AL
3HaHUN 110 TeMe "ArperaTHble
cocTosiHus BemecTBa. Pa3oBbie
nepexopl"”

KonTponbhas pabota no teme
"ArperaTHbl€ COCTOSTHUS
BeuiecTBa. Pa3zoBble nepexoabl”

DneKTpu3zanus Ten u e€
MPOSIBICHUS. DIEKTPUUECKUN
3apsn. [IBa BuIa 3JEKTPUUECKUX
3apsnoB. [IpoBogHuKH,
JTUAJICKTPUKU U TTOJTYIIPOBOTHUKHI
DJIEMEHTapHBIN 3JIEKTPUUECKUI

3aps. 3akoH COXpaHCHHA
QJICKTPHUUYCCKOI'O 3apsaa

https://m.edso0.ru/V3TS29GT9

https://m.edsoo.ru/BTE57DDIP

https://m.edsoo.ru/ESV1QRBVX

https://m.edsoo0.ru/QJTVE6HK7Q

93

B3anmopencTere 3aps10B.
Toueunsie 3apsanel. 3akoH Kynona

https://m.edsoo.ru/HM8AKQY47

94

95

Pemenue 3agau
Onexrpuueckoe noie. Ero

JENCTBUE HA MIEKTPUUYECKUE
3apsiibl

https://m.edsoo.ru/XCFAV8SHK

https://m.edsoo.ru/EF3CUR72W

96

Hanpssk€HHOCTB 2IEKTPUIECKOTO
noss. [Ipo6usiit 3apsa. Jlunuu
HaIPSHKEHHOCTH DJIEKTPUYECKOTO
nossi. OJHOPOAHOE HNEKTPUUECKOE
oJIe

https://m.edso0.ru/9KBCOFP9X

97

ITorenMaIbLHOCTE

https://m.edsoo.ru/QJAHEFATR



https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X
https://m.edsoo.ru/QJ4HEF4TR

SJICKTPOCTATUYCCKOI'O ITOJIA.
Pa3zHoCTh MOTEHIIMAIOB 1
HaIIps>KCHUEC

98

[TorenuumanbHas 3HEprUs 3apsaa B
AJEKTPOCTATUYECKOM IT0JIE.
[Torennuan 3neKTpOCTaTUYECKOTO
0JIS

https://m.edsoo.ru/YODNX8N9Z

99

100

101

CBs13b HANPSKEHHOCTH TOJISI U
Pa3HOCTU MOTEHIIUATIOB JIJIst
ANEKTPOCTATUYECKOTO OIS
[IpuHuun cyneprno3uun
SJIEKTPUYECKUX TOJIeH

Pemenue 3amau

https://m.edsoo.ru/SWNQFLP9Y

https://m.edsoo.ru/\WS1GYR413

https://m.edso00.ru/2630Y5063

102

103

104

ITone Toueunoro 3apsnaa. [ose
PaBHOMEPHO 3apsKEHHOU cepsr

[Tone paBHOMEPHO 3apsIKEHHOTO
no o0bEéMy mapa. [lone
pPaBHOMEPHO 3apsKEHHON
OECKOHEYHOH IIIOCKOCTH
IIpoBogHUKY B
ANEKTPOCTATUYECKOM TOJIE.
VYcnoBue paBHOBECHS 3apsI0B

https://m.edsoo.ru/BGX3JCTAQ

https://m.edsoo.ru/L4L5W448T

https://m.edso0.ru/6GVP71B38

105

JIMDNEKTPUKH U MTOTYITPOBOIHUKHU
B DJIEKTPOCTATUYECKOM I10J1€

https://m.eds00.ru/3G6DWKG2I

106

107

Konnencarop. D11eKTpOoEMKOCTH
KOHJICHCATOpa. DIEKTPOEMKOCTh
IJIOCKOT0 KOH/IEHCAaTopa

HapaJ'IJ'ICJIBHOC COCINMHCHUC

https://m.edso0.ru/GHLGD83X7

https://m.edsoo.ru/60WN2ZDH8



https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/L4L5W448T
https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/GHLGD83X7
https://m.edsoo.ru/60WN2ZDH8

KOHJICHCATOPOB

HOCJ’IC,I[OB&TCJIBHOC COCOAUHCHUC

108 https://m.edsoo.ru/OZ9EPI4LY
KOHJICHCAaTOPOB
OHe e

109 HEPTHA SaPIDREHHOTO https://m.eds00.ru/SW376XS21
KOHJICHCATOPa

110 Pemenue 3amau https://m.edsoo.ru/NLHAFISYY

eHue € 5|

111 JBIDKCHHE 3aPSVKCHHOH HacTHILb! B https://m.edso00.ru/9PGVSYIWG
OJIHOPOJIHOM JJICKTPUIECKOM I10JIe

112 Pemenue 3amau https://m.edsoo.ru/UXILTUSMXW
O000I11IeHNE U CUCTEMATU3AIUS

113 3HaHUN 110 TeMe "DIIEKTPUUYECKOoe https://m.edsoo.ru/QCIRPYCGA
mosie"
K 0

114 | OHTPOIILHA paboTa r'fo reme https://m.edsoo.ru/WRQGZBRF7

DJIEeKTPUYECKOE T0JIe

Cuita Toka. [1ocTOSSHHBIH TOK.
Yy

115 CJIOBHA CYMIECTROBAMA https://m.edsoo.ru/L8LE4KUV5
MOCTOSTHHOTO JIEKTPUUYECKOTO
TOKa
Hcto oka. Ha eHHe

116 TORHMKH TOKa. HATPDKEHHCE 1 https://m.eds00.r/RUECAYTDO
DJ1C
3 O .

117 AKOH LM UL yHacTka ettt https://m.edso0.ru/64VZXZ2GP
DNEKTPUUECKOEe CONIPOTUBIICHHE
3aBUCHUMOCTh COITPOTUBIICHHS

118 O/UTOPOAHOTO MPOBOHIKA OT €0 https://m.edsoo.ru/KE2FEN35X
JUTMHBI U TUIOMIA/IU TIONIEPEYHOTO
ceuyeHus
VY

119 JICTILHOC CONPOTHBIICHHIE https://m.edso0.ru/Y4ZTZRZAI

BelecTBa. Pelenue 3agaqd



https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X
https://m.edsoo.ru/Y4ZTZRZAI

ITocnenmoBarennHOE,

120 napajuieIbHOE, CMEIIaHHOE https://m.edsoo.ru/VE37ERCK6
COCTMHCHHE MPOBOIHUKOB
Pacuér pa3zBeTBIEHHBIX

121 anekTpudeckux uemnei. [lpasuna https://m.edsoo.ru/OQHI1PIPRF
Kupxroda

122 Pemenue 3amaq https://m.edsoo.ru/LXRB618PO

103~ Padoradnektpieckoro Toka https://m.edso0.ru/PLTTBZGPC
3akon Jlxoyna —Jlenua

124 Pemenue 3amau https://m.edsoo.ru/R6JHOGRY6
MOITHOCTP JEKTPUUYECKOTO TOKA.

125 TemnoBas MOIIIHOCTb, BbIAEIIEMAs https://m.edsoo.ru/CONEPSIIH
Ha PEe3UCTOpE

126 Pemenue 3anau https://m.eds00.ru/90KODG7HY

127 AL u Bryrpenee https://m.edsoo.ru/MGCEWIVUL
COINPOTHBIICHUE UCTOYHHUKA TOKA

128 3axon OMaVHM nomHoH . https://m.edsoo.ru/XQP3R9DK4
(3aMKHYTOI) 3JIEKTPHUUECKOH IeTH

129 Pemenue 3amau https://m.edsoo.ru/XDAVLS3JL

130 MoIHOCTh HCTOYHHKA TOKA https://m.edsoo.ru/OWH2Q5J0S

131 KopoTtkoe 3ambikanmne https://m.edsoo.ru/9WFHKYNVF

132 Kongencarop B 11enu NOCTOSTHHOTO
TOKa

133 Pemenue 3amau https://m.eds00.ru/52KZZJPDT
Pemenue 3agad mo reme

134 "TToCTOSTHHBIN NEKTPUYECKUI https://m.eds00.ru/5175121DC

TOK"



https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF
https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC

135

Pemenue 3agau no reme
"I[TocTOAHHBIN JIEKTPUUECKUI

TOK

https://m.edso0.ru/DX6SFSQ5I

136

Pemenue 3axay mo reme

"TToCTOSITHHBIN ANEKTPUUYECKUI

TOK"

https://m.edso0.ru/K835E5INT

137

138

139

O000111eHNE U CUCTEMATU3 AL
3gaHui 110 Teme "lI1oCcTOsIHHBII
AJIEKTPUYECKUI TOK"

KonTponbhas pabota no Teme
"[TocTOAHHBIN JIEKTPUUECKUI

TOK

DJIeKTpUYecKasi MPOBOJUMOCTD
Pa3IMYHBIX BEIIECTB.
DJIEKTPUYECKUI TOK B MeTaslIax.
CBepX1mpoBOAMMOCTD

https://m.edsoo.ru/\WXUILRUC5

https://m.edsoo.ru/7S4PGOQHP

https://m.edso0.ru/DV219CC72

140

DNEeKTPUUECKUN TOK B pacTBOPax U

paciijiaBax 3JICKTPOJIIUTOB. 3aKOHEBI
d)apaz[eﬁ AJI BJICKTPOJIN3a

https://m.edsoo.ru/36L9OKOEE

141

142

143

DIIeKTPUYECKHI TOK B ra3ax.
[Imazma

DJIEKTPUUYECKUI TOK B BaKyyMe.
Baxyymubie mpubopbl

DNEeKTPUYECKUN TOK B
MOJIyTIPOBOJHUKAX

https://m.edsoo.ru/MEDWMLCJ6

https://m.edsoo.ru/HNIAJ5B73

https://m.edsoo.ru/56 KAVJECB

144

145

[TosrynpoBOTHUKOBBIE TPUOOPHI

Du3n4eCcKuil IPAKTUKYM I10 TEME
"M3MepeHue CUiIbl TOKa U

https://m.edsoo.ru/EKLRQTDAX

https://m.edsoo.ru/Y15A50SQV



https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV

146

147

HATPSDKEHUS B IIENH MTOCTOSTHHOTO
TOKA MPY MOMOIIH aHAJOTOBBIX U
U (POBBIX U3MEPUTEIBHBIX
npuOopoB" miu "3HaAKOMCTBO C
ndpoBoii 1aboparopuei mo
¢usuke. [Ipumeps! n3MepeHust
(GU3HYECKUX BEIIMYMH MPU
MTOMOIIM KOMITBFOTEPHBIX
TATYUKOB"

dusnueckuil NpakKTUKYM 10 TeMe
"N3y4yeHne HepaBHOMEPHOIO
JIBUKEHUS C LIEJIbIO ONpEIETICHUS
MI'HOBEHHOH ckopocTh"

®u3NUeCcKuil TPAKTUKYM I10 TEME
"N3mepeHune ycKkopeHus npu
IPSIMOJIMHEHOM
PaBHOYCKOPEHHOM JIBH>KEHHH T10
HAKJIOHHOM TIOCKOCTH" WIIH

"UccnenoBanue 3aBUCUMOCTH ITyTH

OT BPEMEHMU NIpU
PaBHOYCKOPEHHOM JIBH)KEHUN"

https://m.edsoo.ru/CN3FHCY83

https://m.edsoo.ru/70Y40Y610

148

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3MepeHue yCKopeHus
¢BOOOIHOTO ITafieHNA" WiIn
"N3yueHue nBUKEHUA Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

https://m.edso0.ru/87JADYSZ2

149

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3y4yeHue ABUKEHUS Tea 1o
OKPY’KHOCTH C IIOCTOSIHHOM 110

https://m.edsoo.ru/DY1D4C16J



https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J

MOJYJIIO CKOPOCTBIO" HIIH
"NccneqoBaHue 3aBUCUMOCTH
nepuoja ooparieHusi KOHHYeCKOro
MasiTHUKA OT €ro IapaMeTpoB"

150

151

Pu3N4eCKUu IPAKTUKYM 110 TEME
"N3mepenne paBHOICHCTBYIOIIEH
CHWJIBI IPU ABMKEHUU OpycKa 1o
HAKJIOHHOM IIOCKOCTU" WIIN
"[IpoBepka runoTe3sl 0
HE3aBUCUMOCTH BPEMEHU
JBUKEHMS OpyCKa 110 HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE
paccTosiHue OT €ro Macchl"

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccneqoBanue 3aBUCUMOCTU CUJI
YIPYroCTH, BO3HUKAIOIINX B
HpYyXHHE U PE3UHOBOM 0Opaslie,
oT ux nedopmanuu" uim
"N3yuenne qBUKEHUS CUCTEMBbI
T€J, CBI3aHHBIX HUTHIO,
NEePEeKUHYTOM yepe3 NErkuit 61mok"

https://m.edsoo.ru/ZTOFG6J4U

https://m.edsoo.ru/UL391C4QD

152

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"Nzmepenne kodddunrenta
TPEHUS TI0 BEIMYMHE YTIIOBOTO
K0d(ppHLIMEeHTa 3aBUCUMOCTH
Frp(N)" wiu "MccnenoBanue
JBYDKEHUS OpycKa 110 HaKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM

KO3 UIIMEHTOM TpeHUs" Uin

https://m.edsoo.ru/78PEFNYOAZ



https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/78PFNYOAZ

"N3yueHue NBUKEHUS rpy3a HA
BaJly C TpeHUuEM"

153

154

155

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuit
paBHOBECHS TBEPIOTO TEA,
MMEIOIIIETO OCh BpallleHus" Win
"KoHcTpyHrpoBaHue KPOHIIITEHHOB
Y pacy€T CUJI ynpyrocTu'" wimn
"N3yueHne ycTOWYMBOCTH
TBEPJOTO TEJIA, UMEIOIIETO
TJI0IAJh OTIOPHI"

dusnyueckuil NpakKTUKYM 10 TeMe
"N3mepenune umnyibca Tena mno
TOPMO3HOMY ITyTH" UK
"N3MepeHue Cuibl TSITH, CKOPOCTH
MOJIEIIN AIEKTPOMOOHIIS U
MOIIIHOCTH CHJIBI TSATU" WIH
"CpaBHeHHE U3MEHEHUS UMITYJIbCca
TeJa C UMITYJIbCOM CHJIBI" WIIH
"HccnenoBaHue COXpaHEHUS
MMITYJIbCa IIPU yIIPYTOM
B3aMMOJECHCTBUM" WIIN
"M3MepeHne KHHETUUECKON
SHEPrUU TeJla 110 TOPMO3HOMY

n

nyTH
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TEpMUUECKOTO
npouecca (peKOMEHI0BaHO
MCIIOJTh30BaHue U(PPOBOI

https://m.edso0.ru/MI0QT27R6

https://m.edso0.ru/FZ0CNRGTA

https://m.edso0.ru/T66K4CKZG



https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA
https://m.edsoo.ru/T66K4CKZG

156

nabopatopun)" wiu "MU3yduenue
M30XOPHOTO Mpoluecca’ uiu
"N3yuenune nzobapHoro nporecca"
unu "l[IpoBepka ypaBHEHUsI
COCTOAHMS"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3Mepenue ynenbHou
TEINIOEMKOCTH " MIIN
"UccnenoBanue nporecca
OCTBLIBaHHUS BellecTBa" MM
"UccnenoBanue aguadaTHOro
npouecca" win "N3yuenue
B3aUMOCBSI3H YHEPTUU
MEXMOJICKYJISIPHOT'O
B3aMMOJICHCTBHS U TEMIIEPATYPhI
KUIIEHUS KUIKOCTEN"

https://m.edsoo.ru/PPBTS0U4D

157

158

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
UCHapeHus Kuaxkocten" nim
"M3MepeHne yAeIbpHOM TEII0ThI
raBiaeHus apaa" uwin "U3yuenue
CBOICTB HACBIIIEHHBIX ApOB" UIIU
"N3mepenue abCcoMOTHOM
BJIQ)KHOCTH BO3/1yXa U OLIEHKA
Macchl IapoB B MIOMENIEHUN".
N3mepenne kodddurinenrta
MOBEPXHOCTHOTO HATSKEHUS

Du3n4eCcKuil IPAKTUKYM I10 TEME
"HaGnronenue npeBparieHus

https://m.edsoo.ru/0ZA5PMDO07

https://m.edsoo.ru/5BPTN1YZU



https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/5BPTN1YZU

159

SHEPTUU 3aPSHKEHHOTO
KOHJICHCATOpa B YHEPTHIO
W3JIyYEHHUS CBETOaMO A" WU
"M3ydyeHue npoTekaHus TOKa B
LIEeTH, coJiepxaliei KonaeHcaTop"
M "PacnpeneneHnue pasHOCTH
NOTEHLUAJIOB (HaNpsKEHUs ) IPU
MOCJIEIOBATEILHOM COECIMHEHUH
KOHJIEHCAaTOpoB"

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccnenoBanue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU
"U3mepeHue yaeabpHOoro
COINPOTUBIIEHUS IPOBOJIHUKOB"
nnu "UcciaenoBanue 3aBUCUMOCTU
CHJIBI TOKA OT HAIPSDKCHUS JIIS
JIAaMITHI HaKaJIMBaHUA"

https://m.edsoo.ru/UAIS3VVKE

160
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Pu3nYecKuil IPAKTUKYM 110 TEME
"Habnronenue anektponuza’ wim
"N3mepenue 3apsaa
OJHOBAJICHTHOTO MOHA'" WU
"UccnenoBaHne 3aBUCUMOCTH
CONPOTHUBIIEHUS TEPMOPE3UCTOPA
oT Temneparypsl” wim "CHsatue
BOJIBT-aMIIEPHON XapaKTEPUCTHKU
nuoxna"

PesepBHrlit ypok. O6001ICHHE U
CHCTEeMAaTU3alys 3HAHUH 10 TeMe
"KunemaTtuka"

https://m.edsoo.ru/72JJ3YC6L

https://m.eds00.ru/LQO93M5SQ



https://m.edsoo.ru/UAIS3VVKE
https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ
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PesepBHeiit ypok. O600IICHHE U
cUCTeMaTH3alHs 3HAHUH 110 TEME
"naamuka"

https://m.edso0.ru/S7CS1UFMI

163

PesepBHelil ypok. O600IICHHE U
cucremMatru3sanus 3HAHUH 110 TEME
"Cratuka TBEpaO0TrO Tena"

https://m.edsoo.ru/XVYUMKRX6N

164

165

166

167

168

PesepBHbIil ypok. O0001ICHNE 1
cUCTeMaTH3alus 3HaHUH 110 TeMe
"3aKOHbBI COXpaHEHUsl B MEXaHUKe"

PesepBusiit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"OCHOBBI
MOJIEKYJISIPHOKMHETUYECKOM
Teopun"

PesepBuslit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"Tepmonunamuka. TennoBbie
MaluHb"

PesepBHslit ypok. O60011eHNE U
CUCTeMaTH3allusl 3HAaHHUH 10 TeMe
"ArperatHbl€ COCTOSIHUS
BeniecTBa. Pa3zoBbie nepexoab"”

PesepBHslit ypok. O60011eHNE U
CHCTeMaTH3alus 3HaHUH 10 TeMe
"OnexTpuueckoe nomue"

https://m.edsoo0.ru/C37WXULT?2

https://m.edsoo.ru/3SPBKBKI6D

https://m.edsoo.ru/IZZC67VF1

https://m.edsoo.ru/1YSH3LOLN

https://m.edsoo.ru/URWB5CULE

169

Peseprubrit ypok. O6001eH1E U
CUCTEeMAaTH3alMsl 3HAaHUH 10 TeMe
"TToCTOSTHHBIN NEKTPUYECKUI

TOK

https://m.edso0.ru/ANCOULLOV



https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
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PesepBHeiit ypok. O600IICHHE U

170 CUCTEMATH3ALNA 3HAHUH 110 TEME 1 https://m.edsoo.ru/WZ02PRIG1
"Toku B pa3iuuHbIX cpeaax"
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME



https://m.edsoo.ru/WZ02PRIG1







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMDbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHEro 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HaYyYHOW KapTHHBI MUpPA, B Pa3BUTHU COBPEMEHHOU TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4YuTHIBaTh TPAHUIBI TPUMEHEHHUS HM3YYEHHBIX (PH3UYECKUX MOJICIICH:
MaTepHajgbHasi TOUKa, HHEPIHaIbHas CUCTEMa 0TCYETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICAIBHBIN ra3; MOJEIU CTPOCHUS ra30B, )KUIAKOCTENW U TBEPABIX TEll,
TOYCYUHBIN DJICKTPUUCCKHUI 3apsij] — IPU PEeIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

Pacno3naBate ¢usnveckue sBiIeHUs (TIPOLECCH) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M DJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBU)KEHHME, CBOOOJHOE IMaJeHUe TeJl, MABW)KEHHUE I10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KMJIKOCTEH U TBEPABIX Tel, U3MEHEHHE 00bEMa Ten
OpU HarpeBaHMM (OXJIQXKJEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IIJIaBJIeHHe, KPUCTAJUIN3aLUs, KUIIEHHE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHUE J1aBJICHUS r'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JI€, CBSI3b
MEXy IapaMeTpaMH COCTOSIHMSI ra3za B U30IPOLECCax; JIEKTpU3aLus Tel,
B3aUMOJICVCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE ABIMKEHHE, UCHOJb3Ysd (PU3HMUECKUE BEINUYUHBI:
KOOPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KWUHETUYECKas DJHEprus, IOTCHUWaJIbHAsA OJHEPIUs,
MexaHu4yeckas paboTa, MeXaHHWYecKass MOIIHOCTh; TIpU  OINHUCAHUU
MPAaBWIBHO TPAKTOBAaTh (PM3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMUYMH, HUX
0003HAa4YeHHs] W EIWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(GU3UUECKyI0 BETUUUHY C IPYTUMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCIOJNB3YsS (PM3MUECKHUE BEITUYMHBL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KUHETHYecKast SHEprus Xa0THUYECKOTO JIBUKCHUS MOJIEKYII,
CpeIHEKBaJIpaTUyHasi  CKOPOCTh  MOJIEKYJ,  KOJHMYECTBO  TEIUIOTHI,
BHYTPEHHSI JHEprusi, pabora raza, KOd(QQHUIMEHT IMOJE3HOrO JCHCTBUS
TEIIOBOTO JBHUraTeNsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJB3YEMbIX BEIMYUH, UX OOO3HAYEHMs W €AMHHUIIbI, HAXOIUTh
(dopMyInbl, CBS3bIBAIOIIME MAHHYIO (DU3UYECKYIO BEIUYHMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC QJICKTPHUYCCKUC CBOICTBa BCIICCTBA u
SJICKTPUYCCKUC SBJICHUA (Hpoueccm), HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCJIMYHHBI:



10.7

ANEKTPUUECKUN 3apsill, SJIEKTPUUYECKOE TMOoJie, HaNpsHKEHHOCTh IO,
MOTEHIIMaN, Pa3HOCTh NMOTEHIIMAJIOB; MIPH ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3nyeCKuit CMBICI HCTIOJIb3YyEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYI0 BEIMYHUHY C
JIPYTMMU BETUYMHAMU

AHATM3UPOBATh (PU3UYCCKUE MPOIIECCHI U SBJICHUS, UCTIONB3YS (PU3NUIECKUE
3aKOHBI W TPUHIMUIBL 3aKOH BceMupHoro TaroteHus, |, Il u Il 3axoHbI
HeloTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW DHEPIHH, 3aKOH COXPaHCHHS
UMIyJIbCa, TPUHIMUI  CYNEPHO3WIMK CHJ, TPUHIUI  PaBHOIPABHS
WHEPIHUATBHBIX CUCTEM OTCYETA; MOJICKYJIAPHO-KHHETHYECKYIO TCOPHIO
CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEIHEH KUHETHYECKOMN
SHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypow,
NEPBBIA  3aKOH TEPMOJUHAMHKH; 3aKOH COXPAHCHHS DJICKTPUUYECKOTO
3apsiga, 3akoH KyroHa; mpu 3TOM pas3iudvarh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBHS (TPAHUIBI, 00JIACTH)
PUMEHHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuuyaTh  yCJIOBUS MX  0€30IacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BBINOJNHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU U
MponecCoOB C UCIIOJb30BAHUEM ITPSAMBIX U KOCBCHHBIX H3MepeHHI>i; IIpU 5TOM
dbopmynupoBarh npobiemMy (3a1ady) U TUIOTE3y YY4EOHOrO PKCIEPUMEHTA,
coOuparh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBaHUS, TPOBOJUTE OIIBIT
U GOPMYIIHPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PM3NYECKUX BEIHYUH,
IPU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U MCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEMIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH MEXIy (PHU3WYECKUMH  BEIMUYMHAMHU C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU STOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBATh  pPe3ylbTaThl  TOJYyYEHHOM  3aBUCUMOCTHU
bU3MYEeCKUX BEIUYMH B BHJE TAaOMUI[ U TpaduKOB, J€JaTh BBIBOJIBI I10
pe3yabTaTaM UCCIeI0BaHUS

CobmroiaTh mpaBmiia 0€30MacHOro Tpy/a MpU MPOBEICHUN UCCIIEIOBaHU B
pamMkKax  y4eOHOTrO  OJKCHEepUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENFHOCTU C HCIOIh30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U
1a60paTOPHOTO 000PYIOBAHHMS

Pemats pacuéTHble 3aaud C SBHO 3aJaHHON (DU3MUYECKON MOJEINbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4l BBIOUPATh (PU3NYECKYIO MOJEINb, BBIACTATh (PHU3UUECKHIE BEIUYUHBI
U (QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH pPAacu€Thl U
OIICHUBATH PEATHHOCTh MOTYYEHHOTO 3HAUYCHUS (PU3UUECKOM BEIIMUNHBI

Pemate Ka4C€CTBCHHBIC 3agaquu: BBICTPAanNBATh JIOTHYCCKH
HCIIPOTUBOPCUUBYIO IICIIOYKY paCCY)KI[GHI/Iﬁ C OHOpOfI Ha HU3YYCHHBIC



3aKOHBbI, 3dKOHOMCPHOCTU U (I)I/I3I/I‘IGCKI/IG SIBJICHUA

10.15

Hcnonb3oBaTe  HpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJIOTMM Ui TOHMCKA, CTPYKTYPHUPOBaHUS,
UHTEpPIIPETAllUM U TPEACTABICHUS Y4YyeOHOM UM HAy4yHO-TIONYJSpPHOU
uHPOpPMALIMK, TOJYYSHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHYECKH
aHAJTM3UPOBAThH MOJTy4aeMyro HH(pOpMAIUIo

10.16

10.17

10.18

[TpuBOIUTH IPUMEPHI BKJIAJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHUE TIPOIECCOB OKPYXKAIOMIETO MHpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s oOecrieueHrss O€30MACHOCTH TIPH  OOpallleHHH C MpuOopaMHu H
TEXHUYECKHUMHU YCTPOMCTBaMU, IUISI COXPAHEHUS 370POBbS U COOIOIACHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGoTate B rpymme C BBINOJIHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACIPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIMSX, aJCKBaTHO
OLICHWBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMmaTpuBaeMoi mpoOIeMbI

IMTPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon Koa npoBepsiemoro

IIpoBepsiemble 3JIeMEHTHI COIEPKAHUSA

pasaejia 3JIEMEHTA

OU3NKA 1 METOJIbI HAYYHOI'O ITIO3HAHU A

®uszuka — Hayka o mnpupoje. Hayunsle MeTonbl
ITO3HAHMSI OKpYXKaroLero Mupa. Poss sxkcnepumenTa

11 U TEOpUHM B TIpollecce€ IO3HAHUS IPUPOABI.
DKCIepUMEHT B (pU3UKe
1 MopnennpoBanue ¢usnyeckux  SIBICHUUN u
npoueccoB. Hayunble rumnoressl. Pusuueckue
3aKOHBl W TEOpPHUU. [ paHUIBI MPUMEHUMOCTH
1.2 ¢u3nueckux 3akoHOB. [IpMHIMII COOTBETCTBHUS.
Pore u wMecro ¢usuku B  (hopMupoBaHUH
COBPEMEHHOM  HAy4yHOM  KApTUHBI  MuUpa, B
NPAaKTUYECKOHN IeATEIbHOCTH JII0eH
2 MEXAHUKA
KMHEMATUKA
2.1 911 Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTH

MECXaHUYCCKOIo  JIBHXKCHUA. Cucrema orcuéra.



Tpaexropus

2.12

2.1.3

2.14

[Tepememienne, CckOpocTb  (CpeAHsiss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHAIbHOM
TOYKH, UX MPOEKIUU Ha OCH CHCTEMbI KOOPJIMHAT.
CrnoxeHue nepeMelIeHUN U CI0KEHHE CKOPOCTEN

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJMHEUHOE
nBrxkeHue. ['paduku 3aBUCHMOCTH  KOOpP/AMHAT,
CKOPOCTH, YCKOpEHHUS, IyTH U IEepeMELICHUs
MaTepuaIbHOU TOYKU OT BPEMEHHU

CBoboaHOE majieHne. Y CKOpeHHue CBOOOTHOTO
majgeHust

2.15

Kpusosunelinoe JIBUYKEHUE. PaBrOMepHOE
JBIDKEHUE MAaTepUaibHOM TOYKHM IO OKPY>KHOCTH.
VYrioBas cKOpOCTh, JMHEWHAs CKOpocTb. llepuon u
yactora. LleHTpocTpemMuTenbHoe yCKOpeHue

2.1.6

TexHu4ecknue yCTpOMCTBA: CHUIAOMETP, ABUKEHUE
CHaps0B, LIEIHBIE U PEMEHHBIE ITEpeJadn

2.1.7

[Tpaktuyeckue paboTel. M3MepeHue MrHOBEHHOM
ckopocTH. MccnenoBaHue COOTHOLIEHUS MEXITY
yTAMH, MIPONICHHBIMU TEJIOM 3a
[IOCJIEZIOBATEIbHBIE PABHBIE MPOMEXKYTKH BpPEMEHHU
IIPY PaBHOYCKOPEHHOM JIBUKEHUU C HadaJlbHOU
CKOPOCTBIO, PaBHON Hyr0. 3yueHue IBUKCHUS
IIapuKa B BSA3KOM XUAKOCTU. M3yueHue NBUKECHUS
TeJa, OpOIIEHHOTO TOPU30HTAIIBHO

2.2

2.2.1

2.2.2

JTMHAMUKA

IIpuaiun  otHocurensHOCTH ['anmuies.  [lepBeiit
3akoH HerotoHa. IHEepumanbHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHnun cyneprno3uuuu cuil

2.2.3

224

2.2.5

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme otrcuéra (MCO). Tperuit
3akoH HploTOHA [171s1 MaTepHalibHbIX TOYEK

3aKkoH BceMHUpHOro TAroteHus. Cuia TSHKECTH.
IlepBas kocMHuueckas ckopocTs. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenuss. Cyxoe Tpenue. Cuna TpeHHUS
CKOJIbKEHUS U cuiia TpeHus nokos. KoadpdunueHt
Tperus. Cuia CONpOTUBICHUS MPU JBHKEHUU Tela
B ’KHUJIKOCTHU WJIU Ta3e

2.2.7

[ToctynatensHoe W  BpallaTeNbHOE  JIBUXKEHUE
a0COJIIOTHO TBEPJIOTO Tela




2.2.8

MoMeHT CcuIbl OTHOCHUTCILHO OCH BpalicHH.
[1meyo cumbl. Y caoBus paBHOBECHS TBEPAOTO TEja B
HNCO

2.2.9

2.2.10

TexHu4eckue yCTpOMCTBA: OAIUUITHUKY, ABUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB

[IpakTnueckue paboTbl. M3yueHue  IBUKEHHS
Opycka 10 HAKJIOHHOM MJIOCKOCTH MO ACHCTBHEM
HecKosIbKuX cui. MccienoBaHue 3aBUCHMOCTH CHJI
YIPYroCTH, BO3HUKAOIMX B JehOpMHUPYEeMOid
NpYy)XKWHE M PE3UHOBOM 00paslie, OT BEITUYMHBI UX
nepopmanuu. MccnenoBanue yciaoBUN pPaBHOBECHS
TBEPJOTO TEJIA, UMEIOIIET0 OCh BPALLEHUS

2.3

2.3.1

3AKOHBI COXPAHEHUA B MEXAHUKE

I/IMHYJ'IBC MaTCpHaHLHOﬁ TOYKH, CHUCTCMBI
MAaTCPHAJIbHBIX TOYCK. I/IMHy.]IbC CHJIBI 1 UBMCHCHHC
HUMITYJIbCA TCJIa

2.3.2

3akoH coxpaHenust umiyiabca B MMCO. PeaktuBHoe
JIBIDKEHUE

2.3.3
2.34

Pa6Gora cubl

MOoOIIHOCTD CHJIBI

2.3.5

2.3.6

2.3.7

2.3.8

Kunernueckass 5SHeprusi MaTepUAIBHONM  TOYKH.
TeopeMao KMHETUYECKOW SHEPIUHU

[TorenuuanbHas sHeprus. [loTeHIMaTIbHAS YHEPIHs
yIpyro nedopMUPOBaHHOM IPY>KUHBI.
HOTCHHI/IaJ'II)Hafl 3H€pFI/I$[ TCJ1a B6J'II/ISI/I HOBCpXHOCTI/I
Semnn

IloTeHunanbHbIE 1 HENOTCHIIMAIbHEIEC CHIIBI. CBs13b
pa6OTLI HCIMOTCHIHUAJIBHBIX CHJI C HW3MCHCHHCM
MEXaHHUYECKOM OHEpPrun CUCTEMbI  TCII. 3aKkoH
COXpPaHCHUA MEXaHHYIEeCKOM SHEPIrUun

anyrI/Ie U HCYIPYTHUEC CTOJIKHOBCHUA

2.3.9

2.3.10

TexHu4yeckne  yCTpOMCTBA:  JABWIKEHUE  PaKeT,
BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET

[TpakTuyeckue paboTsl. M3ydeHue cBsizu cKOpocTei
Tel Ipu Heynpyrom ynape. HMccinenoBaHue cBsizu
paboTBl CHJIBI C UW3MEHCHHEM MEXaHHYeCKOU
SHEPTUHU Tea

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN

311

OcHOBHEBIC ITOJIOXKCHUA MOJICKYJIAPHO-
KUHETHISCKOMN TCOpHUU. BpOYHOBCKOC JABHKCHUC.



3.2

Jduddysus. Xapakrep ABHKEHUS U B3aUMOACHCTBHS
YaCTHII BEIIECTBA

3.1.2

3.1.3

3.1.4

Mopenu cTpoeHus ra3oB, XKUIAKOCTEH M TBEPIBIX
Tell U OOBSACHEHHE CBOWCTB BEIIECTBA HAa OCHOBE
STHUX MOJIeJIeH

Macca MOJICKYII. KomnuectBo BEILIECTBA.
[TocrossnHas ABorazapo

TermmmoBoe  paBHoBecue. Temmepatypa u €
m3Mmepenue. [lkana remnepatyp Llenbcus

3.15

Mopnens upeanpHOro raza. OCHOBHOE YpaBHEHHE
MOHGKYHHPHO-KI/IHCTI/ILICCKOI\/'I TCOpUU HACAIIBHOTO
rasa

3.1.6

3.1.7

AOGcomoTHas Temreparypa Kak Mepa cCpegHei
KMHETUYECKOM JHEPruu  TEIUIOBOIO  JIBHKCHUS
yactul rasa. [lIkama remneparyp KenbBuna

VpaBuenue Kianeiipona — MenaeneeBa. 3akoH
JlaneTOHA

3.1.8

I"a30BbI€ 3aKOHBI. M30ITPOIIECCHI B HICAIIBHOM Ta3e C
IIOCTOSAHHBIM KOJIMYCCTBOM BCIIICCTBA: I/I3OTepMa,
H30X0pa, u300apa

3.1.9

3.1.10

TexHu4eckre ycTpoiicTBa: TEPMOMETP, OapOMETP

[TpakTueckue padoTsl. M3mepeHue macchl Bo3ayxa
B KJIacCHOW KoMHaTe. VccrnemoBaHue 3aBHCHUMOCTH
MEXIy MapaMeTpaMu COCTOSIHUS Pa3peKEHHOIO
rasa

OCHOBbI TEPMOJIMHAMUMKN

321

3.2.2

3.2.3

3.2.4

TepmonnHamuueckas cucrema. BnytpeHnnss
SHEPrusi TEPMOAMHAMHUYECKON CHUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

KonnyectBo Ttemnotsl u  paborta. BHyTpenHss
SHEPrUs OJJHOATOMHOI'O UEAIBbHOIO rasa

Bungsr TEIUIONEepelaYun: TEIUIONPOBOJHOCTD,
KOHBEKLMsA, U3JIy4dyeHue. TermoéMKOCTb  Telna.
VYnaenoHas  TEemJIOEMKOCTH  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI IPU TEIUIONEpe1aue

IlepBbiii 3ak0H TepMoaMHAMUKHU. [Ipumenenue

IIEPBOr0 3aKOHAa TEPMOAMHAMUKHM K H30IpOLIECCaM.
['paduueckas uHTEpIIpEeTaIst paboThI ra3za

3.25

TennoBele  MammHbl.  [IpuHIMnel  nercTBUs
TerioBbIx MamuH. [IpeoOpa3oBaHus sHepruum B
TEIJIOBBIX MamuHax. Koaddumuent mone3noro



nevictBus (nanee — KITJ1) TeroBoit mammabl. LHuki
Kapno u ero KII/]

3.2.6

3.2.7

3.2.8

Bropoit 3akon TtepmomuHamuku. HeoOpatumocTh
IIpOLECCOB B Ipupozae. TemioBble JBUTATEIH.
DKOJIOrnYecKre mpoodIeMbl TEIIOHEPTeTHKU

TexHuueckue ycTpoiicTBa: IBUTATENlb BHYTPEHHETO
Cropanusi, ObITOBOI XOJOJUIbHUK, KOHTUIIHOHEP

[Ipaktnueckue pabotel. M3mepenuwe yaenbHOH
TEIUIOEMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/1bI

[TapooOpa3oBanne u KouaeHcauusa. lcnapenue u

3.3.1 KUIICHUE. YJIeJabHas TEIUIoTa IapooOpa3oBaHUS.
3aBUCHUMOCTh TeMIIepaTypbl KUTICHUSI OT 1aBICHUS
332 AOCOI0THAs U OTHOCUTEIIbHAS BJIAXXHOCTh BO3yXa.
o HachlieHHbIi nap
TBépnoe Ttenmo. Kpucramimueckue u amopdHbie
3.3.3 TeNa. AHU3OTPOINHUS CBOWCTB KpUCTAILUIOB. JKuakue
23 Kkpuctaisl. COBpeMEHHbBIE MaTepHAIIbI
' 334 [InaBnenue M KpucTauM3anus. YelbHas TEIUoTa
h mnasienns. Cyonumanms
3.3.5 YpaBHEHHE TEIIOBOTO OajaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KaJIOPUMETP, TEXHOJOTHH IOTyYCHHS
h COBPEMEHHBIX  MaTepuaioB, B TOM  YHCIE
HaHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUHU
337 [Tpaktnyeckue paboTel. M3MepeHue BIIAXHOCTH
o BO31yXa
4 SJIEKTPOAMMHAMUKA
DJIEKTPOCTATUKA
411 OnexTpuzanys Ten. OnekTpuueckuil 3apsan. /lBa
- BHJIA DJICKTPHYECKHUX 3aPsI0B
4.1.2 IIpoBOTHUKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH
413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 B3anmoneiictue 3apsaoB. 3akoH Kynona
4.1 DneKTpuIecKoe roJe. HarmpsxénnocTs
4.1.5 anekTpudeckoro mons. I[lpuHuun cynepno3uiuu.
JlvHAN HANIPSHKEHHOCTH JIEKTPUIECKOTO TTOJIS
416 Pabora cuII AJIEKTPOCTATUYECKOTO OJISL.
o IMTotenmuain. Pa3HOCTh MOTEHIIMAIOB
417 [TpoBOMTHUKKM W AMINEKTPUKH B  MOCTOSHHOM

SJICKTPHUYCCKOM IIoJIc. I[I/IC-)HGKTpI/I‘ICCKaH



MPOHUITACMOCTDb

4.1.8

4.1.9

4.1.10

OnekTpoéMKocTh. KoHaeHcaTtop. DIeKTpOEMKOCTh
IUIOCKOTO KOHJEHCAaTOopa. OHEPrus 3apsyKEHHOrOo

KOHJIeHCcaTopa

Texnuueckue yCTpoiicTBa: AIIEKTPOCKOTI,
AIIEKTPOMETP, AIEKTPOCTaTUYECKAs 3aIuTa,
3a3eMJIEHHE  DJIEKTPONPUOOpPOB,  KOHJIEHCATOD,

KCEPOKC, CTPYHUHBIN IIPUHTED

[IpakTnueckue paboTHI. N3zmepenne
AIEKTPOEMKOCTH KOHJEHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

4.2.2

YcnoBus CYyILIECTBOBAHUS IMOCTOSIHHOTO
aNeKTpudeckoro Toka. Mcrounuku Toka. Cuma Toxa.
ITocTOSSHHEII TOK

Hanpspkenue. 3akon Oma 715 yyacTka 1enu

4.2.3

4.2.4

4.2.5

DnexTpuueckoe COIPOTHUBIICHUE. VY nenbHoe
COIPOTUBIICHUE BEIIECTBA

HOCJ’ICI{OB&TGJ’IBHOC, mapajjicjibHOC, CMCIIAaHHOC
COCAMHCHHUC ITPOBOAHUKOB

Pabora snexTpuueckoro Ttoka. 3akoH JDxoyms —
Jlenma

4.2.6

4.2.7

4.2.8

4.2.9

MOUIHOCTh 3JIEKTPUUYECKOrO TOKA
anekTpoaBkymas cuna (gamee — OJIC) wm
BHYTPEHHEE CONPOTUBJICHHE MCTOYHHKA TOKAa.
3aKkoH OmMma JUTSt MOJIHOM (3aMKHYTOH)
anekTprueckoit rer. KopoTkoe 3amMpIkaHme
DNEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJIIOB.
3aBUCHMOCTh  CONPOTUBIEHUS  METAUIOB  OT
Temneparypbl. CBepXIIpOBOIUMOCTh
OnekTpuueckuii Tok B  Bakyyme. CBoiicTBa
AIIEKTPOHHBIX MMYYKOB

4.2.10

4211

4.2.12

[TonmympoBonuuku. CoOCTBEeHHass W IpPUMECHas
IIPOBOJIMMOCTh TOJIYIPOBOJHUKOB. CBoOMCTBa pP-N
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI
DNEeKTPUYECKUM TOK B JNEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLUALUS. DIEKTPOIIN3
OnexkTpuueckuil ToK B razax. CaMOCTOATENbHBIN U

HECaMOCTOSTEIbHBIN paspdan. PaznuuHbie THIBI
CaMOCTOATCIIBHOT'O pa3psaa. Monanus. I1na3zma

4.2.13

TexHUYecKne yCTpOICTBA: aMIIEpMETP, BOJIBTMETP,




pcocTaTr, UICTOUYHHUKU TOKA, 3JICKTPOHATIPCBATCIILHBIC

IPUOOPHI, AJIEKTPOOCBETUTEIILHBIE PpUOOPHI,
TEPMOMETP CONPOTUBJICHUS, BaKyyMHBIH IO,
TEPMHUCTOPBI u (boTope3nucTOpHI,

HOJ'IyrIpOBOI[HI/IKOBHf/'I Au0o, raJlbBaHHKa

[IpakTuyeckue paboThl. M3ydeHue CMeEIaHnHOTro
COEIMHEHUS PE3UCTOPOB.

4.2.14 N3mepenne DOJIC  wucTOYHMKA TOKa W €ro
BHYTPCHHETO COIIPOTHBIICHUSI. Habmronenune
AIIEKTPOIIH3A

IPOBEPSIEMBIE HA EI'D 110 ®PU3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kox

NpoBepsieMoro
TpeOOBaHMSA

1

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHEro 0011ero
oOpa3zoBaHus

ChopmupoBaHHOCTE YMEHHMI pacro3HaBaTh (U3UYCCKHUE SIBICHUS

(mporiecchbl) U OOBACHATH UX HA OCHOBE M3yYEHHBIX 3aKOHOB

Brnanenune ocHOBomomararomuMu  PU3MUECKUMH  TOHATUSIMH U

BEJIMYMHAMU, XapaKTEePU3YIOIUMHU (PU3NYECKUE TPOIIECCHI

CpopMHUpPOBAaHHOCT, YMEHUW TMPUMEHATH 3aKOHBI KJIACCUYECKOMN
MEXaHUKH, MOJICKYJISIPHOM buzuku u TEPMOJIUHAMHUKH,
ANEKTPOAUHAMUKH, KBAHTOBOM (DM3HMKH Al aHAIW3a M OOBSCHEHUS
SIBJICHUH MUKPOMHUpPA, MaKpOMHUpa W Meramupa, paszinyaTh YCIOBHUS
(rpanuIbl, 00J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATH
BceoOmuilt xapakrep (yHIaMEHTANIbHBIX 3aKOHOB M OTPAaHMYEHHOCTH
WCIONIb30BaHUs YaCTHBIX 3aKOHOB;, aHAIM3HPOBATh (PU3HUECKHE
MPOIIECCh,  HWCIOJIB3YSl ~ OCHOBHBIC  TOJOXKEHHUS, 3aKOHBI WU

3aKOHOMEPHOCTH

ChopMHUpPOBAaHHOCT YMEHHS pa3inyaTh YCIOBUS TNPUMEHUMOCTH

Mojienel pU3NYecKuX Tel U MPOLECCOB (SBJIECHUIN)

ChopMHUpPOBAaHHOCT, YMEHHS peliaTh pPacu€THBIE 3a7a4d C SBHO
3a/ITaHHOW W HESIBHO 3aJaHHON (PU3MUYECKOW MOJENbI0: Ha OCHOBAaHUU

aHaJIn3a YCJIOBUA BBI6I/IpaTL (I)I/I3I/I‘ICCKI/IC MOACIH, OTBCYAKOIIHUC



TpeOOBaHUAM 33/1a4H, IPUMEHSATH (POPMYJIBI, 3AKOHBI, 3aKOHOMEPHOCTH
W ToCTynaTrbl  (U3MYECKUX  TEOpUH  TpU  HCIOJIH30BAHUHU
MaTeMaTHUYECKUX METONOB PEIICHHUS 3a1ay, IIPOBOAUTH pPacyEThl Ha
OCHOBAHMU MMECIOIUXCS [aHHBIX, aHAJIU3UPOBATh pE3YyIbTaTbl U
KOPPEKTUpPOBaTb  METOJAbI  peleHUus C  Y4ETOM  IIOJIYYEHHBIX

pe3yIbTaTOB

Pemate kadecTBeHHBIC 3a7aud, TPeOyrOIIMEe MPUMEHEHUS 3HAHUHN W3
pa3HBIX pa3AesioB MIKOJBHOTO Kypca (U3WKH, a TaKkKe WHTETPalluu
3HAHUU W3 JIpyrUX [PEeIMETOB E€CTECTBEHHOHAYYHOI'O  IUKJIA!
BBICTPanBaTh JIOTUYECKYIO IENOYKY PACCyKICHHM C OINOpod Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IG SABJICHUSA

Bianenune OCHOBHBIMH METOAAMH Hay4HOT'O ITIO3HAHMS,
UCTOJB3yeMbIMU B (U3UKE: TPOBOIUTH TMPSIMBIE W KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEJIUYMH, BBIOMpAs ONTUMAJbHBIA CIOCOO
U3MEPEHUSI U UCIOJIB3YS WU3BECTHBIE METOJbI OLEHKU IOTPEIIHOCTEN
W3MEPEHUH, IMPOBOAUTH HCCIIEIOBAHNE 3aBUCHMOCTEH (U3NYECKUX
BEJIMYUH C HCIIOJIb30BAHUEM IMPSAMBIX U3MEPEHHMH, OOBICHATH
MIOJTyYEHHbIE PE3YNbTaThl, UCHOJb3Yd (PU3NYECKHE TEOPUH, 3aKOHBI U
MOHATHUS, U JIeNaTh BBIBOJBI; COOJIIOIATh MpaBuiia 6€30IacHOTO TpyJa
IIpU MPOBEACHUU HCCIIEI0OBAaHUI B paMKaX yueOHOro 3KCIEpHUMEHTa U
y4eOHO-HUCCIIEIOBATEIbCKOM  JIESITEIPHOCTH  C  WCIOJIb30BAHUEM
UUGPOBBIX ~ W3MEPUTENBHBIX  YCTPOHCTB W Ja0OpaTOPHOTo

o0opynoBaHus

ChopmupoBaHHOCTE ~ yMEHHH  aHANUM3UpOBaTh M OILIGHUBATH
MOCIEACTBHS OBITOBOM M MPOM3BOJACTBEHHOM J1€ATEIHHOCTH YeJIOBEKa,
CBSA3aHHON C (PU3WYECKUMM TPOILIECCAMU, C TIO3UIUN SKOJIOTUUYECKOU
0e30IacCHOCTH; MPEACTABICHUI o panoHaILHOM
NPUPOJONOIB30BaHUM, a  TakkKe  pPa3yMHOM  HCIOJIb30BAaHUU
JOCTMKEHUN HAYKHM W TEXHOJIOTUW JUId JaJbHEWILIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nuuHbIMH croco0amMu  paboTel ¢ uHGpOpManuen
¢bu3nyeckoro  coAepkKaHHs €  HCIOJIb30BAaHHUEM  COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJOTH; pa3BUTHE YMEHUH KPUTHYECKOTO

aHaJINn34a U OLCHKHU JOCTOBCPHOCTHU HOJ'Iy‘-IElCMOﬁ I/IH(I)OpMaLII/II/I

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSITH  OCHOBOIOJATAOIINE
ACTPOHOMUYECKUE TOHATHS, TEOPUM M 3aKOHBl JUIS aHaau3a Hu
00BsACHEHUST (U3MYECKUX MPOIECCOB, MPOUCXOIAIMMX Ha 3BE37aX, B

3Bé3}1HBIX CcuCTeéMax, B MEXKTallaKTHIECKOI cpeac; ABHUKCHUA



HeOECHBIX TEJI, DBOIIOLUHY 3BE€311 1 Beenennon




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

IO ®U3UKE

Kon Kon
pasaena/re JjiemMe
MBI HTa

1.1

111

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

MEXAHHWKA
KMHEMATHKA

Mexanndeckoe JBHKCHHC. OTHOCUTENIFHOCTh MEXaHMYECKOTO

nBrkennsa. Cucrema orcyéra

1.1.2

1.13

MarepuaibHas TOUKA.

TpaeKTOpPHA

E& pamryc-BeKTop:
Fle )= (xle ) e ) =(e)),

TPAeKTOopIIs,

HepeMellleHIIe: ’O/
N7 =7 (1))~ 7)) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0XKeHIIe TIepeMeTIeHHiL:

A =40y + A7,

CKOpOCTL MaTepHaHLHOﬁ TOYKHU:

-y

J— -.':
== (v.0,0).

Ax

v, =—L =X, @aHAJIOIIYHO v, =V,, U.=Z,.
r—=0

CrnoxeHHe cKopocTell: 6, =0, + 0, -

Brruncnenue nepemenieHys U NyTd MaTepuaibHON TOYKU TIPU
NPSIMOJIMHEHHOM JIBUKEHUU BJIOJIb OCU X MO TpaduKy

3aBHCUMOCTH Vx(t)

114




- . AD
YCKDPEHIIE MATCPHANEHOI TOYKIL: a = —L
ts)

At

Au
H}; = =
At Ar—s

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

xX(t) = xg + Vpyt

= [ L}ﬁ ]r r‘ AHAIOTIIYHO {1‘1 = tUJ_ ]r': {I__ = { U__ :]r'.

115
Uy (t) — vg, = const
PaBHOyCKOpEHHOE NPSIMOJIMHEWHOE ABUKEHUE:
at-
x(t)=x,+u,t +——
v(t)=v, +at
1.16 a, = const
2 _ 2 3 c -
UJ.T Lﬁ.‘r - —H.T [""’2 ""’1]
U he U-\
TIpu QBIDKEHIIN B OHOM HaIpaBIeHHIH IIyTh S =1 2
CBoboaHoe nazeHue. Y cKkopeHrne cBOOOTHOTO MaieHus.
Vi 13 ﬁo
117
Yo o
9] Xo ‘t'.r

JIBu>keHue Tena, OpOIIEHHOTO MO/ YIJIOM 0L K TOPU3OHTY:




1.18

[.r{r} =X, +U,f=x +tUcosa-f

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

KpuBonunelinoe nsuxkenue. [IBuxeHne MaTepuaIbHOW TOUKH
10 OKPYKHOCTH.
VYrioBas ¥ IMHENHas: CKOPOCTb TOYKHU:

v = wR

HpI/I PaBHOMCPHOM ABHIKCHUU TOYKH 110 OKPYKHOCTHU

_Zn_z
w= = TV

. HeHTpOCTpeMI/ITeJIBHOC YCKOPCHHUEC TOYKH:

Qayc =?= w?R

. [lonHoOE yckOpeHne MaTepuanibHON TOUKH

1.19

TBépnoe TCJIIO. HOCTyrIaTCJ'IBHOG " BpalllaTCJIIbHOC ABUKCHUC

TBEPAOIO Tena

1.2

JMHAMUKA

121

1.2.2

1.2.3

NuepunaneHbie cucteMsl orcuéra. IlepBbil 3akoH HproTOHA.

HpI/IHHI/IH OTHOCHUTEIbHOCTHU | anuies

Macca tena. IImoTHOCTE BelliecTBa:
m

P=7

Cuna. [IpuHIMN cyneprno3nLuy CHUIL:

- - -

FpaBHOAeﬁCTB =F +F+..




1.24

1.2.5

1.2.6

Bropoii 3akon HeroToHa: st matepuanbHoit Touku B UCO

-
>

F1 =ma,q

Ap = FAt

npu

F = const

-—

‘L—i?_ Fj!l

TpeTI/Iﬁ 3akoH HeroToHa ajis MaTCpPpHUAJIbHBIX TOYCK!

-

Fiy = —Fp

3aKkoH BCCMHUPHOI'0O TATOTCHHA: CHUJIBI MPUTSIKCHUA MCEKIAY

TOUYEYHBIMU MacCaMU PABHBI
mpm;

F=6—p

Cuna tspkectu. llenTp TskecTH Tena. 3aBUCHMOCTH CHIIBI

TSOKECTH OT BBICOTHI h HaI MOBCPXHOCTHIO IIJIAHETBI paIlnyCOM

RO:
GMm

M9 = Ry + h)?

1.2.7

1.2.8

Cuna ynpyroctu. 3akoH ['yka:

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHUS:

FTp = uN

Cwuuta TpeHus TTOKOSI:



Koadduunent tpenuns

aBieHue:
in
1.29 ==
P=7%
1.3 CTATUKA
L
F
MOMEHT cuIbl OTHOCUTEIBHO OCH BPALCHMUS:
13.1
IM| = Fl, e | — niedo cust
F
OTHOCHUTEIIBHO  OcH,  mpoxonsamend  yepes  Touky O
NEPIEHIUKYISIPHO PUCYHKY
IlenTp Macc Tena. LleHTp Macc cucTeMbl MaTEPUAIIBHBIX TOYEK:
myry + myry+...
rL[.M. =
m; + my+...
1.3.2
B ogHOpOAHOM mOJIE TSKECTH
(g = const)
LIEHTP MacCC TeJIa COBIIAJIAET C €r0 UEHTPOM TKECTH
Ycnosus paBHoBecus TBEpaoro tena B MCO:
[M+M,+..=0
1.3.3

\[}:"1+F2+...=[J

3akon [Tackans
JaBnenne B )xuaKocTH, mokosiieics B UCO:

p =Dpo+pgh

3akoH Apxumena:

-
-

FApx = —Byurrecn




€CJIM TEeJIO U KUAKOCTh mokoaTcd B MCO, To

F, Apx — pg VBbITeCH

YcnoBue m1aBaHus Tl
3AKOHbI COXPAHEHN S B MEXAHUKE

NMnynbsc MaTepuabHOM TOUKU:

p =mv

NMiynbec CUCTEMBI TEII:

- - -

p=p +p2t..

3aKOH M3MECHCHUS U COXpPaHCHUSA UMITYJIbCa:

B UCO

Ap = A(pl + D2 +.. ) = FlBHe].LIHAt + FZBHELHHAt+' .

B CO , ecitm
Ap = A(p1 +p2+...) =0

, €CITH

- -

FlBHemH + FZBHemH+- ..=0

PeakTtuBHOE ABHKEHHUE

F
ﬁi;i{

PabGora cuiibl Ha MajTloM NEpEeMCIICHUN:

A=|ﬁ'|-|ﬁf‘|-c05 a=F, Ax




1.4.5

1.4.6

1.4.7

ol F

D
MoIHOCTE CHUJIBI:

€CJIK 3a BpEMs

At

pa60Ta CHJIbI U3BMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI

Ad
P=— =F-vu-coso
ﬂhf Ar—

Kunernueckast sHEeprust MaTepruagbHON TOYKH:

mv? p
EKI/IH =

2 2m

2

3aK0H U3MEHEHUS KHHETHYECKOH OHCPIrun CUCTCMbI

MatepuanbHbIX ToYeK: B UCO AExkun = Al + A2 + ...

ITorennmanpHas OHCPI'UA:

JUIA ITIOTCHIIUAJIBHBIX CHUJI

A12 = ElrmTeHu - E2n0TeHu_= AEHOTeHu

HOTCHIII/IaJ'II)HaSI OHEPTHUA MaTepHaHBHOﬁ TOYKHU B OJHOPOAHOM
IOJIC TAXKECTHU:

EHOTeHu =mg h

[ToTennmanpHas sHEPTUs yIpyro neopMupoBaHHOTO Tela:

kx?
EHOTeHu = T

1.4.8

3aKOH U3MEHEHHUS U COXPAHECHHSI MEXaHUYECKON YHEPTUU:
Enex = B + Emmm-.
B IICO AE,ex = Agcex HEMIOTRHIL CEIs
B IICO AE,x = 0. eCIIN Agcex pemoresn. cax = 0



1.5

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

151

152

I'apmoHnueckue KoJIeOaHus MaTepualbHOU TOYKH.
Ammntyna u asza konebanuii. Kunemarndeckoe onucaHue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(=(v,),=—a'x =a +0'x=0,
IJI€ X - CMEIICHHE U3 PABHOBECHUSI.

JIlnHamMuyeckoe onucaHue:

ma, = —kx,
rae
k = mw?
. OTO 3HAYUT, 4YTO
E, = —kx.

DHEPreTUYECKOE ONMMCAHKUE (3aKOH COXPAHCHHSI MEXaHUYECKOM

SHEPTHH):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBs3b AMIIIUTYAbL KoJieOaHU I CMCIICHUA MaTepHaﬂLHOﬁ

TOYKH C aMIUTUTYJIaMU KOJieOaHUH €€ CKOPOCTH U YCKOPEHHUS:

Upe =04, @ =04

[lepron 1 yacToTa KoneOaHmii:

Hepnoz[ MaJbIX CBO60,[[HBIX KOJICOAHMH MaTeMaTHYEeCKOIO

MasTHHKA:

T=ZIJI
g

[lepron cBOOOIHBIX KOe0aHUM NPYKUHHOTO MasiTHUKA!

m
T =2m |—

k



153 Brinyxaennsie koneOanus. Pezonanc. PesonancHas kpusast
[Tonepeunsie u POAOIHHBIC BOJTHBI. CkopocTb
pacnpocTpaHeHUs U JIJTMHA BOJHBIL:

A=vT = v

154 v
HNutepdepennus u qudpakius BOJIH

155 3ByK. CKOpOCTh 3BYKa

2 MOJIEKVJISIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHA S ®U3UKA
Mogenu cTpoeHus ra3oB, KHAKOCTEW W TBEpHbIX Teu. [lycthb
TepMOJMHAMHYECKass cuctemMa (tenmo) cocrout w3 N
OJIMHAKOBBIX MOJIEKYJI. Toraa KOJTU4eCcTBO BEIIeCTBA
N m
CTN
211
rae
Ny
— qrciio ABOTajipo, M — mMacca CUCTEMBI (Tena),
U
— MOJISIpHAsi Macca BeIlecTBa

2.1.2 TemnoBoe qBMKEHHE aTOMOB M MOJIEKYJT BEIIECTBA

2.1.3 BzanMmoneiicTBue yacTUIl BelllecTBa

214 Huddysus. BpoyHoBckoe ABMXKEHHE

2.15 Mogens uneanbaoro raza B MKT
CBsi3p M@Ky IaBJICHUEM U CpelHel KUHETUYECKOW HIHEepruei
MOCTYIATEILHOTO TEIUIOBOTO JBMKCHUS MOJICKYJ UACATHLHOTO
raza (ocHoBHoe ypaBHeHUEe MKT):

= 2 (mp?) 2 —
216 p=ymatt =i = | S 3 e

rac mO — macca OIHOI MOJICKYIJIBI,

Tl=?



- KOHLICHTPALUs MOJIEKYJ

2.1.7 AoGcomoTHas Temmieparypa: T =t+273K
CBs3b TeMIIEpaTypbl ra3a co CpeIHe KHHETUYECKON dHEepruen
MMOCTYHATCJIbHOI'O TCIIJIOBOT'O ABWKCHUS €0 MOJICKYJI:
{ 2
2.1.8 e k- PP
oL 2 2
2.1.9 VYpasuenue p = nkT
MO,I[GJ'IB HACaJIbHOI'0 rasa B TCpMOJUHAMUKCE:
| Vpasrerre MerreTeesa — Kaneipona
| BEeCKeHHE U1 BHYTPSHHEH SHEpPIHH
VpaBueHne MeHeneeBa — KianeiipoHa (IpHMeHI)
3AIINCI ):
m RT
oV ="RT =vRT =NkT, p=P"2
2.1.10 H H
BripakeH1le 1114 BHYTpeHHell 3Hepri 0JHOATOMHOIO
raza ([IpHIMeHIMEle (POPMET 3aIlICH):
-3 3 Im 3
U==-VRT =—NkT ==—RT =v¢ , T==pV
2 2 2 2
3akoH Z[aJ'ILTOHa AJI JaBJICHUS CMCCHU PA3PCIKECHHBIX I'a30B!:
2.1.11 p =Dy + Dyt
I/I30Hpoueccm B Pa3pCKCHHOM Tra3c C IMOCTOAHHBIM YHUCIOM
2112 MOJICKYII N (C IIOCTOSAHHBIM KOJIMYECTBOM BEIICCTBA V):

m3orepMma (T = const): pV = const

uzoxopa (V = const):




p
== t
T cons

nzobapa (p = const):

= const

N <

I'padmaeckoe npencrapnenue nzonporeccos Ha pV-, pT-u VT-
JrarpamMMax.

OO0BEIMHEHHBIH Ta30BbIA 3aK0H:

pvV ;
T = cons

JJI1 IIOCTOSAHHOI'O KOJIMYCCTBA BCIIICCTBA V.

HacrpilieHHbple W HEHACBHIIICHHBIC I1aphl. KauectBenHnas

3aBUCUMOCTD IINIOTHOCTU W JABJICHUSA HACBINICHHOI'O IIapa OT

2113 TEMIEPaTypbl, UX HE3aBUCHUMOCTH OT 00BEMa HACBIIEHHOTO
napa
Brnaxnocts Bo3ayXa.
OTtHocuTeNbHAS BIAKHOCTH!
pnapa(T) pnapa(T)
2.1.14 ¢ = =
pHaCbIH.[l'[apa (T) pHaCbILLll'[apa (T)
9115 M3MeHeHne arperatHbIX COCTOSIHMM BEIIECTBA: WCIIAPEHUE U
o KOHJICHCAIIMsI, KUTIEHUE YKUJIKOCTH
W3meHeHne arperaTHBIX COCTOSHUN BEIIECTBA: IUIABJICHHE U
2.1.16
KPUCTAJTU3ALIHS
2.1.17 [IpeobpazoBanue sHepruu B (Ha30BBIX MEPEX0aax
2.2 TEPMO/IMHAMUKA
221 TemnoBoe paBHOBECHE U TeMIIEpaTypa
2.2.2 BuyTpennss sneprus
Tennmonepenaua kak cnocod M3MEHEHUS] BHYTPEHHEH dHEprUH
2.2.3 6e3 coBepuieHuss pabotbl. KoHBEKIMs, TEIIONPOBOAHOCTH,
U3IIy4eHUe
224 KonuuecTBO TEMIOTHI.




VY nenbHas TEIUIOEMKOCTE BEIIECTBA C:
Q = cmAT

2.2.5

2.2.6

2.2.7

VY nenpHas Temiora napooodpazoanus L: Q = Lm.
VY aenbHas TeruioTa rmiaBieHus A: Q = Am.

VY aenbHas TerioTa cropanus Tormaa : Q = qgm

DnemeHTapHas paboTa B TEpPMOJAMHAMHUKE:

A =pAV

Boruncnenue paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpamme

[lepBbiil 3aKOH TEPMOIUHAMUKY:
Q12 =AUy + A1z = (Uz — Uy) + Aq,

Annabara:
Q12 =0= Ay, = (U — Up) =AUy,

2.2.8

2.2.9

2.2.10

2.2.11

Bropoii 3akon TepmoanHamuku. HeoOpatumele nmporiecchbl

[Ipunuune! aeiictBus Terinosix MamuH. KI1/T:
Aum _ Qnarp _|qun| —1— |me'[|
[0

) )

X Harp ZHarp X Harp

n:

MakcumansHoe 3Hauenue KI1/1. Iukn Kapho:

Ty ~Tan . T

uarp

T

warp ‘Tm

S

max N = Mgy =

ypaBHeHI/IC TEILIOBOro OallaHca:

Ql+Q2+Q3+:0

SJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE




3.11

OnexTpuzanus Tea U €€ NpOsBIEHUS. DIIEKTPUUECKUNA 3apsii.

JBa Buaa 3apsga. DJIEMEHTApHBIM BJIEKTPUYECKUM 3apsjl.

3akoH COXPAHCHUA SJICKTPUUICCKOI'O 3apdaaa

3.1.2

3.13

B3aumogeiictBue 3apsanoB. Toueunsie 3apsiibl. 3akoH Kyona:

B OJTHOPOJHOM BEIIIECTBE C IUIJICKTPUUCCKOM

IMPOHUITACMOCTBIO

4>

F:k|‘-'.?1|'|:}1 _ 1 _|‘-'.;"1|'1
&r” 4mes, 17

SHCKTpH‘leCKoe none. Ero ﬂeﬁCTBHC Ha

3apsabl

QJICKTPHUYCCKUC

3.14

Hanpsk€HHOCTD 37€KTPUUECKOT0 HOJIS:

-

N F

qnpoGHbIﬁ

ITone ToueuHoro 3apsja:

OIHOPOJHOC IIOJIC:

-

E = const.

Kaptussl nMHMI HaNpsHKEHHOCTH ATUX MOJIER

3.15

IloTeH1IMaIbHOCTD SJICKTPOCTATUYICCKOI'O ITOJIA.

Pa3zHocTh mOTEHIIMATIOB 1 HANIPSIKEHUE:
Az = q(p1 — P2) = —qAd = qU.

IloTenumanpHas OHEPTU: 3apsaa B 3JICKTPOCTATUYCCKOM IT0JIC:

W =q¢



IloTennman OJICKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q

CBs13b HaHpH)KéHHOCTI/I moJiA U PAa3sHOCTH IMOTCHLUAJIOB JJIA

OAHOPOJHOI'O SJICKTPOCTATHYCCKOI'O I10JIA: U=Ed

[IpuHIMI Cyneprno3uIuy SJIEKTPUUECKUX MMOJICH:

3_1.6 E:E1+E2+...,¢:¢1+¢2+.--

[IpoBOIHUKY B 3JIE€KTPOCTATHUECKOM HOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU IIPOBOAHHUKA

3.1.7
Et=0

, BHYTPHY U Ha MOBEPXHOCTH MTPOBOJHHKA @ = CONSt

318 JIMBIIEeKTPUKY B JIEKTPOCTaTUYECKOM ToJie. [luaniekTpuueckas
MIPOHHUIIAEMOCTh BEUIECTBA €

Kongencarop. DneKkTpo€MKOCTh KOHIEHCATOPA!

3.1.9
DeKTpoEMKOCTh TIOCKOTO KOHJICHCATopa:

£gyS

d

HapannenLHoe COCIMHCHUEC KOHACHCATOPOB:

q =q1+q2+...,U1 = U2 =---'Cnapann_Cl+CZ+-"

ITocnenoBarenbHOE COCIUHEHUE KOHIEHCATOPOB:
3.1.10
1 1 1

U=Uit Uz @y =Gz = — =t e
nocua




DHeprus 3apsHKEHHOTO KOHIEHCATOpa:
qu CU? ¢*

3.1.11 We="-=——=oc

3AKOHBI IIOCTOAHHOI'O TOKA

Cwuia Toka:

3.2.1 Ar ]y

ITocrosgunsiii Tok: | = const

Jlnst mocrosinHOrO TOKa = It

Ycaopus CYHICCTBOBAHUA BJICKTPUYCCKOT'O TOKA.

3.2.2
Hanpsioxenue U u OJIC E
3akoH OMa aJid y4acTKa LeMu:
3.2.3 I v
. . - R
DIIEeKTpUYECKOe COMPOTHUBJICHHUE. 3aBUCUMOCTD
COTPOTHUBIICHUS OJHOPOJHOTO TPOBOJHUKA OT €ro JUIMHBI U
394 ce4eHHS. Y IeIbHOE COMPOTUBIICHUE BEIIECTRA.
R l
Ucrounuku Toka. J]C uctounnka TokKa:
ACTO OHHUXCUJT
E = —RmEn
3.2.5 q
BuyTpennee conpoTHBIeHHE HCTOYHUKA TOKA
3akoH OMa J71s OTHOM (3aMKHYTO#) AJeKTpudecKoi renu: E
= IR + Ir, oTkyIma
3.2.6 » OTKYA




3.2.7

3.2.8

3.29

3.2.10

[TapannenbHoOe cOEIMHEHNE IPOBOAHHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapann Rl RZ

HOCHCHOB&TGHBHOC COCOAUHCHUC HpOBOI[HI/IKOB:
U=Ul+U2+..,11=12=..,
RHOCJI = Rl + R2+

Pabota anekTpuueckoro Toka: A = [UL.
3akon Jxxoynsa — Jlenma:
Q = I?Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=?t

MOIIHOCTH SJICKTPUYICCKOT'O TOKA:

AA R
P=— =1L
AT {50
TermoBast MOIIHOCTB, BBIAEISIEMAs HA PE3UCTOPE:
. U
P=PR=—=IU
R
MomHoCTh UICTOYHHKA TOKA!
AA
©T. CHIT _
B, = =EI
At

CBO60IIHLIC HOCUTCIIN SJICKTPUICCKUX 3apsaa0B B
IIPOBOAHHKAX. Mexaan3Mbl IMPOBOANMOCTHU TB ép)II)IX

MCTAJUIOB, pPacCTBOPOB H pacCiljiaBOB JJICKTPOJIUTOB, Ta30B.




[TonynpoBoauuku. I101ynIpOBOXHUKOBBINA U0

3.3 MATHUTHOE I10JIE
MexaHW4ecKoe B3aUMOJCHCTBHE MarHUTOB. MarHUTHOE MOJIE.
Bexkrop maramuTHOM uHAyKIuU. [IpuHIUN Cynepno3uuuu
MarHUTHBIX IIOJICH:
331 B =By + By+...
Jluann wHAYKOMM MarHUTHOTO 1nons. KaptuHa nuHMM
UHIYKIUU MarHuTHOTO oJIst MOJIOCOBOTO u
MMOIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OneiT Opcrega. MarHuTHOE I10JI€ MPOBOJHUKA C TOKOM.
332 Kaptuna nuHMII WHAYKOMM MAarHAUTHOTO MOJS JJIMHHOTO
o MPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOAHUKA,
KaTyLIKH C TOKOM
Cuna Amriiepa, e€ HanpaBJIEHUE U BEIMYMHA:
F, = IBlsina
3.3.3 , rzae o — yroj Mexay HarpapJI€HUEM ITPOBOJIHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJIMUMHA:
Fnop =l q | vBsina
I7I€ 0L — YroJl MeXAY BEKTOpaMHU
v
3.34
B
. JIBW>KeHHE 3apsHKEHHOM YacTHIBI B OJHOPOAHOM MarHHUTHOM
moJjie
3.4 OJIEKTPOMATHUTHASA MHAYKIUA
[ToTok BekTOpa MarHUTHON UHAYKIIMH:
3.4.1 ® = B,S = BScosa




3.4.2

3.4.3

3aKoH 37eKTpoMaruuTHoi nHaykuu dapanes:

AD

E:_E =@

Ar—0

344

3J1C uHAYKIUU B IPSIMOM IIPOBOJIHUKE JUTUHOIA |,

ABUIXKYHIEMCS CO CKOPOCTBIO

(vli)
B OJIHOPOJHOM MarHUTHOM Mose B:
| E; |I= Blvcosa

, TJIe 0. — yTOJI MeX 1y BeKTopoM B u HopMmaiibio

-

n

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

-
-

lnv

; €CIIN

4

SBnenue snekrpomMaruutHON MHAYKIMU. IC nnaykuu




3.45

3.4.6

3.4.7

TO
| E; |= Blv

[IpaBuio Jlenna

NHAYKTUBHOCT:

, umu @ = LI
Camounnykuus. 9/1C caMOMHAYKIUU:

A
E:,-=—L—L ——1r,
Aty

9Hepr1/151 MAarauMTHOI'O ITOJIAI KaTylIKU € TOKOM:

W_LI2
ETo2

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 11 BOJIHbI

3.5.1

Konebatenbupiii  koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KOJ'IC6aHI/I$[ B NACAJIbHOM KOJ'IC6aTeJ'H:>HOM KOHTypeZ
[ q(t) =g, sin( ot +@,)

11[?:] =g, = iq,,, cos( ot +@y ) =1 cos( et +qp)
®opmyna Tomcona:

T =2nVLC

, OTKyZa




CBs13p aMIUIUTYIbI 3apsJa KOHJEHCATOpa C aMIUIMTYI0M CHJIBI
TOKa IpU CBOOOJIHBIX 3JIEKTPOMArHUTHBIX KOJIE€OaHUAX B
U7eaIbHOM K0JIe0aTeIbHOM KOHTYpE:
gﬂm =

)

3aKoH COXpPAaHCHUA OHEPTHUHU B HACATIBHOM KoJiIeOaTeIbHOM

3.5.2 KOHTYpE:

3.5.3 BriHYXI€HHBIC 2JICKTPOMAarHUTHBIC KoJieOaHus. PesoHaHc
[lepemennniit Tok. IIpon3BoacTBO, mepenada U moTpedieHUE
JJIIEKTPUYECKON IHEPTUU

. cut LI* cut LI’

+ = mx = =X — const.
2 2 2 2
CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH. B3aumHas opueHTanus
BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE B BaKyyMe:
355 - e
E1lBlc
356 [xana ANEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
o 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimoniHENHOE pacmpoOCTpaHEHHE CBETa B  OJHOPOIHOMN
- cpene. Toueunslit ucToyHuK. JIyd cBera
3aKOHBI OTPAKEHUS CBETA.
a=p

3.6.2

3.6.3 [TocTpoeHme N300paXKEHHH B INTOCKOM 3epKajie
3aKOHBI IPETIOMIICHHUSI CBETA.

3.6.4

[Ipenomnenue ceera:

nysina = n,sinf.



AOCONIOTHBIN TTOKA3aTeNb MPETOMIICHUS:

Cc
Nagc = ;

OTHOCHUTENLHBIN ITOKA3aTelh IMPECIOMIICHUA:

np 1
nOTH = =
1 V2

Xon Jiydel B pU3Me.
\"1 = 1"2 . H].}']. = Hli'l
CooTHoOIIEHHE YacTOT W COOTHOIICHHWE JUIMH BOJH IIpH

epexoac MOHOXPOMATHUYCCKOI'0 CBETA UCPE3 I'paHULY pa3aciia

ABYX OIITHYCCKUX CPCI:

3.6.5 [TonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHBINM yroy MOJHOrO BHYTPEHHETO OTPAKEHUS:
, 1 ny
Sinay, = =—
Noru nq
Coluparoriiue W paccewBaroIue JWH3BL. TOHKas JIMH3A.
DOKYCHOE PACCTOSHUE U ONTUYECKAs CUJIa TOHKOM JIMH3BI:
3.6.6 D !
0 . - F
dopmyJiia TOHKOH JIMH3bL:
3.6.7 1 1 1
—t—=—=
d f F




3.6.8

VBenuduenue, 1aBacMoe JIMH30M:

h 1f1

F:—:—

H d

F\ h
f

3

B cilIydac pacceI/IBanmeﬁ JIMH3BI:

1
DO0=F =—=0,
D

[=—=

h |fl
—=—1
H d

Xon Jyda, IpOIIEIIETr0 JUH3Y HOJ MPOU3BOJIBHBIM YITIOM K
e€ rmmaBHOM onTtudeckod ocu. IlocTpoeHune u3z00paxeHui
TOYKH U OTpe3Ka MpsIMON B COOMPAIOLIMX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

3.6.

doroanmnapaT Kak onTuueckuil mpubop. I'ma3 kak ontuueckas

cucreMma

Wntepdepennus cBera. KorepeHTHblE HMCTOYHHUKH. Y CIOBUS
HaOII0AeHUS MaKCHMYyMOB u MUHHMYMOB B
UHTEp(EPEHIMOHHOW  KapTUHE OT  JBYX  CHUH(a3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

P
MaKCHIMYMBI — A=2m—, m=0,£1.£2.£3

ol

v
MIHIMYMEI — .i={2m+1_];, m=0,+1,+2 +3 __

e




Hudpakius cBera. [udpakumonHas pemeérka. YciaoBue
HAONIONICHNUS TJIAaBHBIX ~MaKCUMYMOB IIpH  HOPMaJbHOM
MaJICHUd MOHOXPOMATHYECKOT0 CBETa C JUIMHOM BOJIHBI A Ha

pemérky ¢ nepuoaom d:

3.6.11
dsing,, =mi,m=0,+/-1,+/-2,+/-3,..
3.6.12 Jucnepcus cera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
41.1 I'unote3a M. [1nanka o kBantax. ®opmyna [Inanka: E = hv
®otoHbl. DHeprus hoToHa:
E=hw="C2
=hv=—=pc
4.1.2
Nwmnynbsc ¢poToHa:
_E _hw h
P=C=7C ™7
413 ®otorddext. Onbitel A.I'. CToneroBa. 3akoHbl (poTodddexTa
VYpasuenue DitHmreitHa 1151 hoTodPdexra:
E(l)OTOHa = ABbIXOAa + EKI/IHmaJC'
rae,
hc
Ecl)OTOHa =hv = 7'
414

ABbIXO,C[a = thp =

2
mv max

Exm-xmax - 2 eU3ar1




JlaBieHue cBeTa.

4.1.5 JlaBiieHHE CBETa Ha MOJHOCTBHIO OTPAXKAIOIILYIO IOBEPXHOCTh U
Ha MOJIHOCTHIO MOMIOLIAOIIYI0 TIOBEPXHOCTh
4.2 OU3NUKA ATOMA
4.2.1 [InanerapHas Mojmens aToma
[Toctynarel bopa. M3nydenue u morniomnieHne (HOTOHOB IpHU
MEPEXOE aTOMa C OJJHOTO YPOBHS SHEPIUU HA JPYrOMu:
he
4.2.2 Ji'r”"rm'u'r = = |‘En _Em|
Y
JIuneliyaThie CIIEKTPBI.
CrexTp ypoBHEH 3HEpruu aToma BOJI0pOJa:
4.2.3 13.6
—13,63B
E =——— n=123 _
n*
4.3 OU3NUKA ATOMHOI'O SA/1PA
431 Hyxnonnas moxpens simpa ['eitzenOepra — MBanenko. 3apsn
o sapa. MaccoBoe uncino sapa. M3otomnst
PagnoakTMBHOCTB.
Anbda-pacnan:
A A4 4
ZX—>>5Y +;He
bera-pacna.
DNeKTpOHHBIH B-pacnai:
4.3.2 N N 0
FX—= Y+ je+v,
ITo3utponnslii B-pacnan:
A A 0= .
sX—=20Y + e+ v,
I'amma-usnydenue
3aKoH paJIMOAKTUBHOTO pacraja:
-t
4.3.3 N(t) = Ny * 2T




Ilycts M — Macca paguoakTUBHOTO BelecTBa. Toraa

-t
m(t) =my* 2T

4.3.4

Snepusle peakuuu. JleneHue U CUHTE3 sAEp




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. 10 knacc. Msxumes I'.4., byxosues b.b., Hapyrun B.M.; noa
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO

«IIpocemenue»

METOINYECKHUE MATEPHUAJIBI 1JI1 YUYUTEJIA

CnpaBoYHUK WKO/bHUKA. CaHKT-lNeTepbypr, N3paTenbckas rpynna «Becb», 2018r.
C60pHUK 3a4a4. PbiMKeBMY.

CbopHuK 3agay. CTtenaHoBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Buneoypoku net
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