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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUN K pe3yjibTaTaM OCBOCHUSA
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
TaKke ¢ yu€ToMm QenepanbHON paboueil mporpammsl BocnuTanus U KoHmenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®denepanuy,  pealu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXMNPEIMETHBIX UM BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera «Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJSIET PEan30BaATh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIOCOOHOCTEN Ka)KIbIM
OoOy4JaromMmMcsi, KOTOpblE HEOOXOAMMBI JJIA MPOAODKEHHS OOpa3oBaHHs B
OpraHu3alMsIX MPOPECCHOHANBHOIO O00pa30BaHMUA MO PA3JIUYHBIM  (U3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHoM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-AESITEIIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTAThI 110 roj1aM 00yUEHHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o @u3uKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/J0B K TMpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu# 00 okpykatoieM mupe. LLIkonpHbIi Kypce HU3HKH — CHCTEMOOOpa3yroIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO PacCMaTPUBATh KaK MPHUHIMIIBI €r0 IIOCTPOCHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peannsanys NPeaIosaracT HCIOJIb30BAHKE
TYMaHUTapHOTO TOTEHIUana (U3MUECKON HAayKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAIOoaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKHUX M TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHMe cofiepKaHus MIPOTPaMMbI TT0 (PU3HKE JOJHKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 93TO CHCTEMa CAMOCTOSITEbHOTO YYEHHYECKOTO HSKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MPaKTUKYM MpoBoAuTCs 100 B KoHue 10 u 11 kimaccoB, 1ub0 mocie mepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTopoilt cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHUMAETCs] CaMOCTOSITEIbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKU JJISI 3TUX BUJIOB YUYEHHUYECKUX MPAKTUUYECKUX Pa0OT OCYIIECTBISAETCA
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PM3MYECKUX BEJIMYUH M MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3UUYECKON MOJEIbIO, TTO3BOJISIONINE MPUMEHSITh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SABJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeICcKa3aHue MPOTEeKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO0 YYEOHOTO IIpoIiecca Kypc (PU3MKH YIIIyOJEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKHUX ONBITOB, JIADOPATOPHBIX pabOT M pabOT MpakTHKyma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
UCCJICIOBAHMSI  M3yYaeMbIX  SIBICGHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcs. TeMaTh4ecKne KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIAMH U3y4eHUs PU3UKHU B 00IIEM 00pa30BAHUU SIBJISIFOTCS:

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
MCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3MKU sl Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecreunBaeTCsl PEIICHUEM CIEAYIOIMX 3a/1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKUX SBICHUNW B MPUPOAE M ISl NMPUHATHUS TPAKTHUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKkoil MOAENbI0, 3a/Jad, MOAPA3yMEBAIOIIUX CAMOCTOSTEIBHOE CO3JaHUE
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HAa OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM IS PA3BUTUS YMEHUW NPOECKTHO-UCCIIEA0BATENBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOYyYalOIUMUCS, I[UIAHUPYIOIMUMH MPOJOJIKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hay4ynblid MeTO MO3HAHMS IPUPOBI.

®uzuka — QyHgaMeHTadbHas Hayka o mpupoje. HaydHblit MeTo mo3HaHus U
METO/Ibl UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUM.

OKCIEpUMEHT W TEOpus B IMpollecce MOo3HaHus Npupoasl. Habmronenwe u
HKCIIEPUMEHT B (pU3MKe.

CnocobObl  u3MepeHust (GU3MUECKUMX BEJIMYMH (aHAJIOrOBble H  IUGPOBHIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemuocT  w3MepeHWil  ¢u3mueckux  BenuuuH  (abcomoTHass U
OTHOCHTEIIbHAS).

MopenupoBanue (PU3MUECKUX SIBJICHUW M TPOIECCOB (MaTepuUalibHAas TOYKA,
a0COMIOTHO TBEPIIOE TEIO, UJIeaIbHas )KUIKOCTh, UICATbHBINA Ta3, TOUYCUHBINA 3apsiy).
I'unoTe3a. ®U3nYECKUil 3aKOH, TPAHULIBI €M0 MPUMEHUMOCTU. PU3NYECKAsS] TEOPHUS.

Ponb u MmecTo pusuku B popMUpPOBAHUU COBPEMEHHON HAYYHOU KapTHHBI MUPA,
B MMPAKTUYECKOU JICATEIIBHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3MepeHne cuilbl TOKa U HAMPSKEHUS B 1IEMU MOCTOSIHHOTO TOKA MPU MOMOILA
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ HU(poBoi naboparopuedl mo ¢usuke. [Ipumepsl u3MepeHus
(bU3MYECKUX BEIUYUH MPU MOMOIIU KOMIBIOTEPHBIX JATYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe ABWKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOT'O JIBUIKCHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4l MEXaHUKHU.

Paanyc-BekTop MarepuanpbHOW TOYKHM, €ro NPOEKIUU HAa OCH CHUCTEMBI
KoOopauHaT. Tpaekropus.

[Tepemernienue, CKOpPOCTh (CpeIHsISI CKOPOCTb, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHE MaTepUabHOM TOUKH, MX MPOEKIMH HAa OCHU CHUCTEMbl KOOPAMHAT.
CroxeHue nepeMenieHnil u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHMHOE JBH)KEHUE. 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHSI U MYTH MaTEepPUaIbHOM TOYKH OT BPEMEHU U MX
rpauKu.

CBobOosHOE TmMajeHue. YCKOpeHHe CBOOOAHOrO TMajeHus. JIBrkeHue Terna,
OpOIIICHHOTO TOJ] YIJIOM K TOPHU30HTY. 3aBUCHUMOCTh KOOPJHMHAT, CKOPOCTH H
YCKOPEHHSI MaTEPUAILHON TOYKH OT BPEMEHU U UX TpauKy.



Kpusonunennoe nsuxenne. [|BHkeHrE MaTEPUAIbHON TOYKHU IO OKPYKHOCTH.
VYrioBas w  nuHeWHas ~ ckopocTh. llepwmony w  wactota  oOparieHwus.
LlenTpocTpeMutensHoe (HOpMaJIbHOE), KacaTellbHOE (TaHTE€HIMAbHOE) W TIOJHOE
YCKOPEHHUE MaTEPUAIbHON TOUKH.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHI:  CIHAIOMETD,
JIBWKCHUE CHAPSIOB, LIENHBIE, MIECTEPEHYATHIE U PEMEHHBIE MIEpEayi, CKOPOCTHBIE
JUQTHL

Jlemoncmpayuu.

Mopenps cucTemMbl OTCUETA, WILTIOCTPAMS KUHEMATHYECKHUX XapaKTEPHUCTHUK
JBH>KCHUSL.

CnocoObl uccie10BaHusl IBUKEHU.

Nnmroctpanus npeaeibHOro Nepexo/ia U N3MEepEeHNe MTHOBEHHOM CKOPOCTH.

[IpeoOpa3oBaHue ABMKEHUN € UCTIOIb30BAaHUEM MEXAaHU3MOB.

ITazenue Ten B BO3MyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBHKEHHS Tena, OpPOLIEHHOrO IMOJA YIJIOM K TOPU3OHTY H
TOPUA30HTANIBHO.

HarmpaBnenue ckopocTy IIpU IBUKEHHUH 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTeH, TPACKTOPUIN, CKOPOCTEN IBUKEHUS OJTHOTO U TOTO K€ Teya B
pPa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3yueHne HEpaBHOMEPHOTO JBWKEHHS C LEJIBIO ONPEIEICHUS MIHOBEHHOM
CKOPOCTH.

N3mepenne yckopeHus: IpH MPSMOJIMHEHOM PaBHOYCKOPEHHOM JABUKEHUU 10
HAaKJIOHHOW INIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH IIyTH OT BpPEMEHM IIPU  PAaBHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue ycKOpeHHsi CBOOOJHOTO MajieHus! (PEKOMEHA0BAHO HCIOIb30BaHHUE
uudpoBoii 1adbopaTopun).

N3yuenue nBUKEHUA Tella, OPOLIEHHOTO FOpU30HTaIbHO. [IpoBepka rumoress
O MpsAMOM NPONOPLHOHAIBHOM 3aBUCHMOCTM MEXAY JAIBHOCTBIO IMOJNETA U
Ha4aJbHOU CKOPOCTHIO TEJIa.

N3yuenne nABMKEHHS Tella IO OKPY>KHOCTH C TIOCTOSIHHOM MO MOJIYJIIO
CKOPOCTBIO.

HccnegoBanue 3aBUCUMOCTH TEpHOJA OOpallleHUs] KOHMYECKOr0 MAasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. HMuepumanshbie cucteMsl oTcu€ra. [IpuHuumn
oTHocuTenbHOCTH [anunes. HeunepuuaibHble cUCTEMBI OTCU€ra (ONpEAeIICHHUE,
IPUMEPBHI).

Macca tena. Cua. [IpuHIUII CyTIEpIIO3HIIMM CHJL.

Bropoi 3akon HproToHa 111 MaTepuaibHON TOYKH.

Tpertuit 3axkoH HproTOHA 111 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMUPHOIO TSATOTEHUSI. DKBUBAJIEHTHOCTh TPABUTALIMOHHON U HTHEPTHOM
MAacChl.

Cuna TsKecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOIHOTO MaJ€HUsI OT BBICOTHI HaJl
MOBEPXHOCTHIO IUIAHETHI U OT Teorpadudeckoil MupoThl. [IBukeHre HeOECHBIX Tell U
uX cnyTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOPOCTb.

Cunma ynpyroctu. 3akoH I'yka. Bec Tema. Bec Tema, aBmkymerocs ¢
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHs CKOJIBXEHUS U CUJIa TPEHUS MOKOSI.
Koaddumument tpenus. Cuiia CONpoTUBICHUS NPU JBUKEHUU Tella B KUIAKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEJIBHOTO JIBUKEHHS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuiia Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: ITOAIIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue ABuKEHUS TeN B MHEPLHMAIBHBIX M HEHMHEPLHAIBHBIX CHUCTEMAaXx
OTCYETA.

[IpyuHIMIT OTHOCUTEBLHOCTH.

Kauenne nByX HIWIMHAPOB WM IIAPOB PAa3HOM MacChl € OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEIIBHO HEMHEPIIUAIBHON CUCTEMBI OTCYETA.

CpaBHEHME PABHOJAEHCTBYIOIIEH NMPHIIOKEHHBIX K TEIy CHJI C IIPOU3BEICHUEM
MacChbl T€JIa Ha €ro YCKOPEHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOIECUCTBUS TEI.

N3mepenune macc 1o B3auMoAeiCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U ITAICHUH.

LleHTpOoOEeKHBIC MEXaHU3MBI.

CpaBHeHHE CHIT TPEHUS MTOKOSI, KAYEHHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npAKMUKyMm.

N3mepenne paBHOACHCTBYIONIEH CHJI MIPU JIBJKEHUHM OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BpPEMEHU JBHXKEHHS Opycka IO
HAaKJIOHHOMW IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MaccChl.



HccnenoBanue 3aBUCUMOCTH CHJI YNIPYI'OCTH, BO3HHUKAIOIIMX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT uxX JAehOpMaIIHH.

N3ydeHne ABUIKEHUSI CUCTEMBI TEJ, CBA3AHHBIX HUTHIO, NIEPEKUHYTOM 4Yepe3
NErKui OJIOK.

N3mepenne koddduimenta TpeHHUsS] MO BEIMYHMHE YTIOBOTO KO3 UIMEHTA
3aBUCHUMOCTH Frp(N).

HccnenoBanne NBUKEHHA OpyCKa MO HAKIOHHOM IJIOCKOCTH C MEPEMEHHBIM
KO2(PPUIIMEHTOM TpEHHUS.

N3ydenne nBUAKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomotHO TBEpmOoe Temo. llocTymaTenpbHOEe ¥ BpamiaTeIbHOE JIBHKCHHE
TBEpHOro Ttena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpamieHus. [lmedo cuibl
CrnoxxeHue cuil, IPWIOKEHHBIX K TBEpAOMY Teiry. LIeHTp Tskectu Tena.

YcnoBus paBHOBECU TBEPAOIO TeEIA.

YcroitunBoe, HeyCcTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEHH,
CTPOMTENBHBIN KpaH, pelI€TyaThle KOHCTPYKIIUH.

Jlemoncmpayuu.

VY ciioBusi paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

Hccnenosanue ycioBuii paBHOBECHs TBEPAOTO TeJA, UMEIOILIETO OCh BPALCHUS.

KoHncTpynpoBanue KpOHIITENHOB U pacy€T CUJT YIPYTOCTH.

N3ydenune ycToMunBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONOPBI.

Tema 4. 3axonvl coxpaneHusn ¢ MexaHukxe.

Nmnynee MarepuanbHOM TOUKHM, CHUCTEMBI MarepuaibHbIX TOdeK. LleHTp macc
CHUCTEMBI MAaTEPUAIBHBIX TOUYEK. Teopema 0 ABUKEHUU LIEHTPa Macc.

NMnynbe CUIIbl M1 MU3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

MomeHT wumIiynsca MarepuanbHOM TOUYkW. [IpencraBiieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PaGota cuibl Ha MajloM W Ha KOHEYHOM mepemenleHud. ['paduueckoe
MpeCTaBICHUE PaOOThI CHIIBI.

MoOIIHOCTb CHUJIBI.

Kunetndeckass »Hepruss MaTepHaJbHOW TOUYKH. Teopema 00 W3MEHEHUU
KUHETUYECKOW YIHEPTUU MATEPUATIBHON TOUKHU.

[loTeHUIMaNbHBIE W HENOTEHIMAIbHbIE CHJbl. [loTeHIManbHAs DSHEPrus.
[loTennumanbHas 3Heprus ynpyro aedopMUpOBaHHOW NpyKuHbI. [loTeHuuanbHas



DHEPrus Tejaa B ONHOPOAHOM IpaBUTAUMOHHOM nosie. [loTenuuanbHas sHeprus tena
B TPAaBUTALMOHHOM II0JIE OJHOPOJHOIO Mapa (BHyTpM M BHe Iapa). Bropas
KOCMHYECKast CKOPOCTb. TpeThbsi KOCMUYECKAsE CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMAIBHBIX CUJI C U3MEHEHHEM MEXaHHYECKOW IHEpruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPIUU.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

VYpaBHenue bepHymm 4 MOCATBHOM JKHIAKOCTH KakK CIICJICTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKON YHEPTUH.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTHMUECKHE MPOLECCHI: JIBUKEHUE PAKET,
BOJIOMET, KOTIEP, MPY>KUHHBINA MUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHHWE Ha KOHbKAaX.

JHemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE 1BUXEHUE.

N3mepeHne MOIHOCTY CHUJIBI.

W3meHeHue sHepruu Tena Mpu COBEPIIEHUN PabOThI.

B3anmHbIE mpeBpamieHUs] KWHETHYECKOM W NOTEHUUAIBHOW JHEPTHM IpHU
JNEUCTBUM HA TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHepruy Npu cCBOOOAHOM Ma/ICHUN.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, NPAKMUKYM.

N3mepenne nmnyiibea Tenna o TOpMO3HOMY ITyTH.

N3mepenne cuibl TATH, CKOPOCTA MOJEIH 3JIEKTPOMOOWIIE U MOIIHOCTH CHUJIBI
TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanue COXpaHeHHS UMITYJIbCA ITPU YIPYTOM B3aUMOICHCTBUMU.

N3Mepenne KWHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHME U3MEHEHHS TMOTCHIIMAIBHOW DHEPTUU MPYKUHBI C paOOTOW CHIIBI
TPEHUSL.

Omnpenenenve pabOThl CHJIBI TPEHUS TPU JABMKCHUM Teja IO HAKIOHHOMN
IJIOCKOCTH.

Paznen 3. MousiekyisipHas pusuka 1 TEpMOJAMHAMUKA.

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU MeoPUU.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJsIpHO-KHMHeTH4ecko Tteopuun (MKT), wux
onbITHOE 00ocHOBaHuE. uddy3us. bpoyHoBckoe nBuKeHUE. XapakTep ABUKEHUS U
B3aMMOJICMCTBUS YaCTHUIl BEIIECTBA. MOJEn CTPOCHUS Ta30B, )KUIKOCTEU U TBEPABIX
TeI U 00OBSACHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pa3Mepsl
MoJiekyn (atomoB). KonnuecTBo BemiectBa. [loctostHHas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u cnocoObl e€ usMmepenus. Illkana
temreparyp Llenscus.



Mopenp uaeasbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUM: YACTUILIBI
rasza JIBHXKYTCSI XaOTHYECKHU Y HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenjaeneeBa—Knanelipona. AOGcomoTHAs
temriepatypa (mkana temneparyp KenbBuna). 3akon [lansrona. M3omporeccsl B
u7eallbHOM Ta3e C TOCTOSHHBIM  KOJMYECTBOM  BemiecTBa. [ 'padudeckoe
MIPEICTABICHUE U30MPOLECCOB: U30TEPMA, U30X0Pa, U300apa.

CBsi3b  MEXIy  JaBJIE€HUEM W  CpeJHEd  KHHETHUYECKOW  DHEeprueu
MOCTYMATEILHOTO TEIJIOBOTO JBUKEHUS MOJEKYJ HACAIbHOrO0 Ta3a (OCHOBHOE
ypaBHEHUE MOJICKYJISIPHO-KMHETUUYECKON TEOPUH UICAILHOTO Tra3a).

CBsi3p aOCONIOTHOM TeMIepaTypbl TEPMOAMHAMUYECKON CHCTEMBI CO CpeHEN
KMHETUYECKOW dHEPTUEH MMOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckre YCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLECCHI: TEPMOMETP,
0apoMeTp, MoIy4eHHEe HAaHOMATEPHAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTUL] BEILECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUKEHHUSL.

Huddy3ust :KUIKOCTEH.

Mopens onbita lITepHa.

[IpuTskeHnEe MOJIEKYII.

Mopenu KpuCTaIIINYECKUX PEMIETOK.

Hab6utoienue u ucciaenoBaHue U30MpoIecCoB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

HccnenoBanne mpouecca yCTAHOBIECHHS — TEIUIOBOTO  PAaBHOBECHs — IIpU
TEIUI000MEHE MEXKTy Topsiuei U XOJIOAHOM BOJOM.

N3ydyeHne H30TEPMHUECKOr0 Tmporecca (PEKOMEHIOBAHO MCIIOJIb30BAHUE
1 poBoii 1abopatopun).

N3yuenue n30X0pHOTO mporiecca.

N3yuenue nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEMIHUX YCJIOBHM s
TEPMOJAVMHAMUYECKON cUCTeMbl. BHelHne u BHyTpeHHHME mapaMerpsl. Ilapamerpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYEHHS BEJIMYMH, OMHUCBHIBAIOIINX €&
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe  Hawano  tepmoaumHaMuku. CaMONpOM3BOJIbBHAs — penakcauus
TEPMOJAMHAMUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopenp neanbHOro ra3a B TepMOJMHAMHUKE — CUCTEMA YPABHEHUI: YPABHEHHE
MenpneneeBa—KnaneipoHa ¥ BBIpAKEHUE JUIsI BHYTPEHHEW DSHEPrUH. Y CIIOBHS



INPUMEHUMOCTH  3TOM  MOJENW: HU3Kasg KOHUEHTpalus YacTHL, BBICOKHE
TeMIlepaTypbl. BelpaxkeHue mjie BHYTPEHHEH 3HEPruu OJHOATOMHOIO HJEaTbHOIO
rasa.

KBa3ucrarnueckue u HECTaTHUYECKUE MTPOLECCHI.

OnemeHTapHas paboTa B TepMoAWHaMUKe. Borumcienue paboTel Mo rpaduky
npoiiecca Ha pV-auarpamme.

Teronepenaya  kak  cnoco®d — WM3MEHEHUST ~ BHYTPEHHEW  DHEPruu
TEPMOJIMHAMHYECKOM  cucTeMbl  0e3  coBepuieHusi  paborel.  KonBekius,
TEIUIONPOBOAHOCTD, U3ITyUYECHUE.

KomnuectBo Ttemnorel.  Tennmo€émkocTs Tenma.  YaenpHas W MOJSpHAs
TEIUIOEMKOCTH BeLIeCTBA. YpaBHeHMe Maliepa. YaenbHas TeIoTa CropaHus
toruBa. Pacuér konudecTBa TemioThl npu  Teruionepenade. [lonstue 006
aauabaTHOM ITpoIiecce.

[TepBblii 3aKOH TEpMOAMHAMUKHU. BHYTpeHHs1s1 sHeprusi. KoinuecTBo TEMIOTHI U
paboTa KaKk Mepbl U3MEHEHUS! BHYTPEHHEW SHEPTUH TEPMOAMHAMUYECKON CHCTEMBI.

BTopo# 3aK0H TEpPMOAMHAMUKH JJI1 PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJIMHAMHUYECKOW CHUCTEMBI MPOXOIUT €IUHCTBEHHAS
anuabata. AGCOJIIOTHAs TEMIepaTypa.

BTopo# 3akOH TEPMOAMHAMUKH I HEPABHOBECHBIX IMPOLECCOB: HEBO3MOKHO
nepesaTh TEIUIOTY OT 0oJjiee XOJIOJHOro Tejla K 0oJjiee HarperoMy 0€3 KOMIIEHCAlUU
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX MTPOIIECCOB.

[TpuniMnB HecTBUS TerioBbIX MamuH. KIT/I.

Makcumanbnoe 3HaueHue KIIJ. [ukin Kapno.

DKOJOTUYECKUE AaCHEKThl MCIIOJIB30BAHUSI TEIUIOBBIX nABUraresie. TermoBoe
3arpsi3HEHNE OKPYKAIOIIEH CpeJibl.

TexHHuecKue yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJOAUIbHUK,
KOHJUITMOHEDP, NHU3ENbHBIA W KapOIOpaTOpHBIA JBUTaTeNd, IapoBas TypOuWHA,
MOJIYYEHHE CBEPXHU3KUX TEMIEpaTyp, VYTWIM3ALHUS «TEIUIOBBIX» OTXOAOB C
MCIIOJIb30BAaHUEM TEIJIOBOTO HAacoca, YTHIM3alUs OMOOPraHWYecKOro TOIUIMBA s
BBIPAOOTKH «TEIIOBOM» U 3JIEKTPOIHEPTUU.

Jlemoncmpayuu.

W3meHeHre TemnepaTypsl IpH a11adaTHYECKOM PaCIIMPEHUH.

Bo3znymHoe oruuso.

CpaBHEeHUE YAETBHBIX TETUIOEMKOCTEMN BEILIECTB.

CnocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTUU.

HccnenoBanue aguadaTHOTO IIpoIiecca.

KomribrorepHabie MOAENHN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npAKMUKym.

N3mepenue yaenbHOU TENI0EMKOCTH.



HccenegoBanue nponecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO mpoiiecca.

N3ydeHne B3aMMOCBSI3M DJHEPIUM  MEKMOJIEKYJSIPHOTO B3aUMOJICUCTBUSL U
TEMIIEPATypPbl KUTIEHUS KUJTKOCTEM.

Tema 3. Acpecamuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHAeHcanus. McnapeHue u kuneHue. YeiapHas TeIioTa
napooOpa3zoBaHusl.

HacellieHHbIE 1 HEHACHIIEHHBIE MTapbl. KauecTBEHHAs 3aBUCMMOCTD TUIOTHOCTH
U JIaBJICHUS HACBIIIEHHOTO Iapa OT TeMIlepaTyphbl, UX HE3aBHCUMOCTb OT O0OBEMA
HACBHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT TABJICHUS B KUJIKOCTH.

BrnaxHocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

Tépnoe teno. Kpucramimueckre u amopdHbie Teraa. AHU30TPOIUS CBONCTB
KpuctaiuioB. [lmaBienne u Kpuctaiuzanus. YJelabHas TEIUIOTa IUIABJICHHUS.
CyOnumarnus.

HNedopmanuu tBEPAOro Tena. Pactskenue u cxarue. Casur. Monyns FOHra.
[Ipenen ynpyrux nedopmaruii.

TeroBoe pacmmpeHue KUAKOCTEH U TBEPIBIX TeN, OOBEMHOE W JIMHEWHOE
pacupenre. AHTapMOHU3M TEIUJIOBBIX KOJIEOAHWW YacTUIl BEHIECTBA KaK MPUYMHA
TETJIOBOT'O paclIUpEHust TeJl (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBaHue 3HEPTHH B (Pa30BbIX MEPEX0OIAX.

YpaBHeHuE TEII0BOTO OanaHca.

[ToBepxHoctHOoe HatspkeHHe. KoappuiumeHT mNOBEpXHOCTHOTO HATSKEHHUS.
Kanmwuiapasie sBneHus. J[aBineHHe moa MCKPUBIEHHOM ITOBEPXHOCTBIO YKHUJIKOCTH.
®opmyna Jlamnaca.

TexHu4yeckre yCTpONUCTBa U TEXHOJOTHUYECKUE MPOIECCHI: KUJIKUE KPUCTAIUIbI,
COBPEMEHHbBIE MaTEPHAIIbI.

Jlemoncmpayuu.

TeruioBoe pacmupeHue.

CBoOliCTBa HACBIIICHHBIX APOB.

Kunenue. Kurnenue npu noHM>XEHHOM TaBJICHUM.

N3Mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMY TUIEHKAMM.

CmauuBaHue.

KanunnspHsie siBieHus.

Mopenu HEeHbIOTOHOBCKOM JKUJIKOCTH.

Crioco0Obl U3MepeHUs BIAXKHOCTH.

Uccnenosanne HarpeBaHus U IJIABJICHUSI KPUCTAILUTMYECKOTO BEILIECTBA.

Buaer nepopmarnmii.

Habmronenue mansix nedopmariuii.



Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3Mmepenne yaenpHOM TEMI0THI MJIABJICHHUS JIbJA.

N3ydeHne CBOMCTB HACBIIICHHBIX MTApPOB.

H3mepenue aOCOMIOTHON BIIAXXHOCTH BO3AyXa M OIIGHKAa MacChl MapoB B
ITOMEILECHNH.

N3mepenne ko3¢ duiineHTa moBEPXHOCTHOTO HATSHKCHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMocTd  AedopMalii  pe3UHOBOro  oOpasna  oT
IIPUIIOKEHHON K HEMY CHJIBI.

Pa3zneun 4. JaekTpoanHamMuka.

Tema 1. Inexkmpuueckoe noJe.

DJneKTpu3almsl Tel W €€ NPOSIBICHHUs. JJeKTpuueckui 3apsn. JlBa Buga
ANEKTPUYECKUX  3apanoB. IIpoBOAHMKH, [OHUAJIEKTPUKA W  IMOJYHIPOBOJHHUKHU.
DIJIEMEHTAPHBIN EKTPUUECKHUM 3apsijl. 3AKOH COXPAHECHUS SJIEKTPUUYECKOTO 3apsa.

B3aumoperictBue 3apanoB. Todeunsie 3apsabl. 3akoH KyoHa.

Onextpuyeckoe nosie. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hampsoxkéanocts  anextpudeckoro  modsi.  [IpoOueiii  3apsan.  Jluaum
HaIpsKEHHOCTH DJIEKTPUIECKOTO MOJsA. OTHOPOIHOE ANEKTPUYECKOE TOJIE.

[IoTeHIMAIBHOCTh  AJIEKTPOCTATUYECKOTO TOJIsI. Pa3HOCT NOTEHUMAIOB U
HanpspkeHue. lloteHnumaneHas dSHeprus 3apsiaa B DJIEKTPOCTATHYECKOM  IIOJIE.
[ToreHnman 3nexkTpocTaTUYecKoro mnois. CBs3b HANPSKEHHOCTH MOJS U Pa3HOCTU
MOTEHITMANIOB  JUISI  BJIEKTPOCTATUYECKOro Toyisi (KaKk OJHOPOJHOTO, TakK U
HEOTHOPOJTHOTO).

[TpuHUMN Cynepno3uiuy SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsiga. Ilome paBHOMepHO 3apspkeHHOM cdepsl. [lone
pPaBHOMEpPHO 3apsDKEHHOro 1o o0béMy miapa. [losme paBHOMEpPHO 3apsKEHHOU
OCCKOHEYHOW TUIOCKOCTH. KapTuHbI JMHUN HaNpsHKEHHOCTH JTHX TMOJEH U
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpoBOOHUKH B AIEKTPOCTATUYECKOM TOJIE. Y CIOBUE PABHOBECHS 3aPSAI0B.

JIMBIIEKTPUKHU B BJIEKTPOCTATUYECKOM TToe. Juadnekrpuueckass IpOHULIAEMOCTD
BEILIECTBA.

Konpencatop. DneKTpoEMKOCTh KOHAEHCATOPA. OJIEKTPOEMKOCTbH IIJIOCKOTO
KOHJIEHCATOPA.

[TapannensHOE coenMHEHUE KOHIEHCATOpoB. IlocnenoBaTenbHOE COEAMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBrMKeHME 3apsIKEHHON YaCTHULIBI B OJTHOPOJIHOM BJIEKTPUYECKOM I10JIE.



TexHuyeckue yCTPOWCTBA M TEXHOJOIMYECKHE IPOLECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKash 3aluTa, 3a3eMJICHHE DJIEKTPOIPUOOPOB,
KOHJIeHCaTOphI, reHepatop Ban ne ['paada.

Jlemoncmpayuu.

Y CTpONCTBO M NMIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJI€ IBYX 3apsiKEHHBIX IUIACTHH.

Mopgaenb anekTpoctatuueckoro reaeparopa (Baun ae I'paada).

[IpoBOOHUKH B ANEKTPUYECKOM MOJIE.

DJIeKTpOoCTaTUYECKasl 3alUTa.

Y CTpOUCTBO U ICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM U MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTD JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUION[AAM IUIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCAaTopa.

3apsiaKa U pa3psKa KOHJIEHCATOPA YEPE3 PESUCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaGnronenue npeBpailieHus SHEPTUH 3apsDKEHHOTO0 KOHJIEHCATOpa B DHEPTHUIO
W3JIy4YCHUS CBETOIUOMA.

N3ydeHnne npoTekaHus TOKa B LENU, COACPHKAILIECH KOHICHCATOP.

Pacnpenenenrie pa3HOCTH MOTEHIIUATIOB (HANIPSHKEHUS) TIPU MTOCIEA0BATEILHOM
COEIMHEHUN KOHJECHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcioBUsL CYILIECTBOBAHUS MOCTOSIHHOIO JJIEKTPUYECKOTO ToKa. M cTOuHMKH
toka. Hampsixenue U u 3J1C €.

3akoH OMa JiJ1g yyacTKa ILemHu.

DIIEKTPUYECKOE COMPOTUBJIEHHUE. 3aBUCUMOCTH COIMPOTUBIICHUS OJHOPOIHOTO
MPOBOJIHUKA OT €ro JUIMHBI W IUIOAAX T[OMNEPEYHOTO CEUYEHHUs. Y AEIbHOE
COITPOTUBIICHUE BELIECTBA.

[TocnenoBarenbHOE, MapajlieIbHOE, CMEIIAHHOE COEAWHEHUE IPOBOJIHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux menei. [IpaBuia Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH [xoyns—Jlenua.

MOIIHOCTh JJIEKTPUYECKOTO TOKA. TemioBas MOIIHOCTh, BBIAEIsAEMas Ha
pe3ucrope.

OJIC u BHYTpEeHHEE CONPOTUBICHUE UCTOYHUKA TOKa. 3akoH Oma AJisi OJIHOM
(3aMKHYTOM) dJIEKTpUYECKOM 1enu. MOIIHOCT, HUCTOYHMKAa Toka. KopoTkoe
3aMbIKaHHUE.



KonnencaTop B 1ienu NOCTOSTHHOTO TOKA.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKUE TMPOLECCH:  aMIeEPMETP,
BOJITMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUH.

Jlemoncmpayuu.

N3mepenne cuitbl TOKAa U HAMIPSKEHUS.

Uccnenoanue 3aBUCMMOCTH CHJIBI TOKA OT HANPSHKEHUS JIJISL PE3UCTOPA, JIAMITBI
HaKaJIMBaHUS U CBETOJMOA.

3aBUCUMOCTh COMPOTHUBJICHUS IIWJIMHIPUYECKUX TMPOBOAHUKOB OT JIJIMHBI,
TUTOLIAM TTOMIEPEYHOT0 CEUEHUSI U MaTepHalia.

Uccnenoanne 3aBUCUMOCTH CUJIBI TOKA OT CONPOTHUBJIEHUS MPU MOCTOSTHHOM
HaIPsHKCHUH.

[Ipsimoe uzmepenue IJIC. KopoTkoe 3aMbikaHuEe TalbBAHUYECKOTO 3JIeMEHTa U
OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco6bl coenuHeHnst UICTOYHUKOB Toka, JJ1C GaTtapeil.

UccnenoBanue pasHOCTH MOTEHIMAIOB MEXKY IMOJIOCAMU UCTOUYHHKA TOKA OT
CHUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

HccnenoBanne CMEMAaHHOTO COEIMHEHUS PEZUCTOPOB.

N3mepenue yaeapHOoro COnpoTUBIICHUS MPOBOJHUKOB.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANPSKCHUS JJISI  JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npesesa u3MepeHust aMmrepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO COMMPOTUBJICHUSI HCTOYHHUKA TOKA.

Nccnenosanne 3aBucumoct 3/[C ralbBaHUYECKOTO 3JIEMEHTA OT BPEMEHU NIPU
KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXAY MOJIOCAMH MCTOYHHMKA TOKA OT
CUJIBI TOKA B TIETIH.

HccnenoBanue 3aBUCUMOCTH TIOJIE3HOW MOITHOCTH MCTOYHHKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku 6 pa3iuuHbIX cpeoax.

OnekTpuyeckas  MPOBOAMMOCTh  PA3NIMYHBIX  BEHIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPJIBIX METAJUIOB. 3aBHUCHUMOCTH COMPOTUBIECHUS METANIOB OT
temnepaTrypbl. CBEpXIPOBOIUMOCTb.

DIEeKTPUYECKUNA TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas u puMecHas MIPOBOIUMOCTH
noynpoBoHUKOB. CBoiicTBa Pp—N-niepexonaa. [omynmpoBoIHUKOBBIEC TPHUOOPHI.

DONEKTPUYECKUA TOK B JJICKTPOJIUTAX. ODJIEKTPOJMTHYECKAS JTUCCOIUAITHA.
DnekTponu3. 3akoHbl Dapajnes A1l ANEKTPOIn3a.



DneKkTpuyecKkuid TOK B razax. CaMOoCTOSATENbHBIA U HECAMOCTOSITENIbHBIN pa3psia.
Paznuunble TMIIBI CAMOCTOATENBHOTO pa3psana. Monnus. [1nazma.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IPHUMEHEHME: TIa30paspsiaHbIe
JamIbl, 3JEKTPOHHO-Ty4yeBass TpyOKa, IOJYNPOBOJHUKOBBIE HPUOOPBL: AMOJ,
TPaH3UCTOP, (HOTOIUOJ, CBETOAMO]], TaJIbBaHUKA, PaQUHUPOBAHHE MEIM, BBIMJIABKa
AIFOMUHUSA, SJIEKTPOHHAsE MUKPOCKOIIHSL.

JHemoncmpayuu.

3aBUCUMOCTB CONIPOTHUBIICHHS] METAJIOB OT TEMIIEPATYpPHI.

IIpoBOIMMOCTE DIIEKTPOJIUTOB.

3akoHbl 3nekTpoau3a Papanes.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXa.

CpaBHeHME MPOBOAMMOCTH METAJUIOB U MTOJIYIIPOBOHUKOB.

OOHOCTOPOHHSISI NPOBOAUMMOCTD TUOAA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

HaOnronenue anexTposusa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccnenoBanue  3aBUCUMOCTH  CONPOTHUBIICHUS  TEPMOPE3UCTOpA  OT
TEMIIEPATypPBhI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH THOJA.

Du3nYecKUuil NPaKTUKYM.

Cnoco0bl n3mepeHust GU3NUYECKUX BEIUYHUH C MCHOJb30BAHUEM aHAJIOIOBBIX U
IU(POBBIX H3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOTIOTHBIE M OTHOCUTENIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIMYUH.
OrneHKa rpaHull MOTPEUTHOCTEM.

[IpoBeieHHE  KOCBEHHBIX  M3MEPEHUM,  HCCIENOBAaHUM  3aBHCUMOCTEN
(GU3MYEeCKUX BEJIMYMH, MPOBEPKA NPEIJIOKECHHBIX THUIOTe3 (BBHIOOp U3 pador,
OMHCAaHHBIX B TEMAaTHUECKUX pa3fenax «YUeHUYECKUI IKCIIEPUMEHT, JJaOopaTOpHbIE
paboThI, MPAKTUKYM).

MexnpeaMeTHbIe CBSA3M.

N3yuenue kypca ¢pusuku yriyos€HHoro ypoBHs B 10 kiacce ocyliecTBiIsieTcs ¢
Y4ETOM COZAEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d € KypcaMH MAaTE€MAaTHKH,
OMONIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnoie NOHAMUA, CEAZAHHbBIE C U3YUECHUEM MEMO0008 HAYYHO20
no3HanuA: sIBIICHWE, Hay4yHbIM (akT, runoresa, (u3nmyeckas BeIUUYMHA, 3aKOH,
Teopusi, HaOJIOJIEHUe, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEITHOCTH U3MEPECHHM, U3MEPHUTENIbHBIE TPUOOPHI, ITUBpOBast 1adbopaTopusi.

Mamemamuka: penieHue cucTeMbl ypaBHeHui. JIuneitHas ¢hyHkuus, mapadona,
runepOona, ux Tpadukd M cBoiicTBa. TpuroHomerpuyeckue (QyHKIMH: CHHYC,



KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. BEKTOPHI
Y UX IPOEKLIHUH HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozua: mexanndyeckoe ABMKEHHE B JKUBOM mpupoze, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPIaHMU3MOB, TEIJIOBOE 3arps3HEHUE OKPYKAIOLIEH Cpenpbl,
yTUIu3alusg OHMOOPTraHMYECKOrOo TOIUTMBA I BBIPAOOTKH  «TEIUIOBOW» H
ANEKTPOIHEPTHH, ITOBEPXHOCTHOE HATSHKEHHWE M KANWUIAPHBIC SBJICHUS B IIPUPOJE,
ANEKTPUYECKUE SBIICHUS B )KUBOU NPUPOJE.

Xumua: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb
BELIECTBA, MOJIIpHAs Macca, IOJIyYeHHE HAaHOMAaTepHallOB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJ, KUJIKOCTEHM M Ta30B, JKUIKUE KPUCTAIUIBIL, JIEKTPUYECKUE CBOMCTBA
METAJUIOB,  JJIEKTPOJINTHYECKAs  JUCCOLMALMSA,  TalbBaHWKA,  DJIEKTPOHHAs
MHUKPOCKOIIHS.

T'eozpaghus: BnaxHoCTh BO3yXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: tnpeoOpa3oBaHUE JBWKEHUM C MCIOJIB30BAHUEM MEXaHU3MOB,
YUET CYXOro U KUJKOIO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIMH (KPOHILUTEHH,
pemeéTyarble KOHCTPYKLHMH), HWCIOJIb30BAaHUE 3aKOHOB COXpPAHEHHS MEXaHUKH B
TEeXHHUKE (TUPOCKOIN, BOJOMET U JAPYTHUE), IBUTATEIb BHYTPEHHETO CrOpaHHUsl, 1apoBast
TypOuHa, OBITOBOM  XOJNOIWIBHHUK, KOHAMIIMOHEP, TEXHOJOTUU IMOJIyYEHUs
COBPEMEHHBIX MATEPHUAJIOB, B TOM YHCJIE HAHOMATEPHUATIOB, M HAHOTEXHOJOTHH,
ANEKTPOCTATUYECKAsl 3allUTa, 3a3€MJIEHUE AJIEKTPOIPUOOPOB, Tra3opa3psaHbIe
JIaMIIbI, TOIYIPOBOIHUKOBBIE TPUOOPHI, FAIbBAHUKA.

IIJIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA TTPOIT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O ObPA3OBAHUAA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yJbTaThbl OCBOCHUS y4eOHOTO TpenMera «DU3nKay JOJIKHBI
OTpakaTb TOTOBHOCTb W  CIOCOOHOCTh OOYYAlOIIUXCS  PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIM{,  TO3UTHUBHBIX  BHYTPEHHHMX  YOEXIEHHH,  COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSAM POCCHUMCKOTO O0OIIecTBa, pacIIMpeHUe >KU3HEHHOTO
ONbITa U OIbITA ACATEIBHOCTU B IIPOLECCE pPeaju3alld OCHOBHBIX HAIPaBJICHUHU
BOCIIUTATEILHOM AEATEIBHOCTH, B TOM YUCJIE B YACTH:

TPaKAAHCKOT0 BOCIIMTAHMS:
e CchOpPMUPOBAHHOCTh T'PAXKJIAHCKON MO3UIIUU OOYYaAIOIIETOCS KaK aKTUBHOIO
Y OTBETCTBEHHOTO WJIEHA POCCUKMCKOTO OOIIECTRA;
e TMPUHATHE TPAAUIIMOHHBIX  OOMICYEIOBEYECKUX T'YMAHHUCTHUYECKUX W
J€MOKPATUYECKHUX [IEHHOCTEM;



e TOTOBHOCTb BECTH COBMECTHYIO AESTEIBHOCTh B MHTEPECAX TI'PAKIAHCKOIO
oOmiecTBa, y4yacTBOBaTh B  CaMOYIIpaBICHUH B  00pa30BaTeIbHOU
OpraHH3alNY;

e YMEHHME B3aMMOJICHCTBOBATh C COLUAIBHBIMU UHCTUTYTAMU B COOTBETCTBHUH
¢ UX (PYHKIIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOU IEATENBHOCTH.

NATPUOTHUYECKOT0 BOCIIMTAHUS:

e cOPMUPOBAHHOCTH POCCHUICKON IPaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUAM
POCCUNCKHX YUEHBIX B 001aCTH (DU3UKH U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO IIOBE/ICHUS;

e CIIOCOOHOCTH OILICHHMBATh CUTYallUI0 U MPUHUMATh OCO3HAHHBIE PELICHMUS,
OpPUEHTHUPYSACh HAa MOpPAJIbLHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTHU, B TOM
YHUCJIE B IEATEIBHOCTH YYEHOTO;

e OCO3HAHME JMYHOTO BKJa/la B IOCTPOECHUE YCTONYUBOIO OYIyILIETO.

3CTETHYECKOI0 BOCIIUTAHMSA:

e JCTETUYECKOE OTHOUIEHUE K MUPY, BKIIFOUAsl ICTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYILIEro (PU3NYECKO HayKe.

TPYA0BOI0 BOCIIMTAHUS:

e UHTEpEC K pazIu4HbIM chepam MpodeccroHANbHON IEesTENbHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (PU3UKON W TEXHUKOW, yMEHUE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyayiiei mpodeccun U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE
TIJIAHBI;

e TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPA30BAHUIO B 00JIacTU
(GU3UKY HA IPOTSHKEHUU BCEH KU3HH.

JKOJIOTMYECKOI0 BOCIIUTAHMSA:

e CcOPMUPOBAHHOCTH 3KOJOTMYECKOW KYJBTYPbl, OCO3HAaHUE TIJIOOAIBHOIO
XapaKTepa SKOJOTUYECKUX POOIIeM;

e IUIAHMPOBAHHUE M OCYIIECTBICHUE [JEWCTBHM B OKPYXKAlOLIEH cpeae Ha
OCHOBE 3HAHU LIEJIEN YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;

e PpACIIMPEHHE ONBITA JACATEIBHOCTH DSKOJOTMYECKOW HANpPaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PU3MKe.

LHEHHOCTH HAYYHOI'0 MO3HAHMSA:

e c(OpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3NUECKON HAYKH;



OCO3HAaHME IEHHOCTM HAYYHOU JEATENBHOCTH, TI'OTOBHOCTH B IPOLECCE
U3y4eHUs (U3UKH OCYIIECTBIISATh TMPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATEIBHOCTh UHAUBUYAJIBHO U B IPYILIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBble Jjornueckue 1eicTBUA:

CaMOCTOSITENIbHO  (OPMYIUPOBATh W aKTyallM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpeNeNIATh LEeNH JeATeNIbHOCTH, 33JaBaTh IMapaMeTpbl U KPUTEPHUH HX
TOCTUKCHHUS,

BBISBJISITH  3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B  PacCMaTpUBAEMBIX
(GU3NIECKUX SABICHUSX;

pa3palaThiBaTh IUJIaH PELIECHUS MPOOJEMBbl ¢ Yy4ETOM aHaJIM3a WMEIOILUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B  JIEATEIBHOCTh, OIICHMBATh COOTBETCTBHE
PE3yNIbTaTOB LIEISIM, OLIEHUBATh PUCKH MOCIECTBUHN 1€ATEILHOCTH;
KOOPAMHUPOBATb U  BBINIOJHATH pabOTy B  YCIOBHUSX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aUMOIEUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE NTPU PELICHUH KU3HEHHBIX IPOOIIeM.

ba3oBble ucciienoBarTe/bCKHe AeiiCTBUS.

BIIQZICTh HAyYHOW TEPMHUHOJIOTHEH, KIIOYCBHIMH TOHATHSIMU W METOJaMHU
busnuecKol HayKu;

BJIaJIETh HaBBIKAMHU Y4e€OHO-HCCIIEI0BATEIILCKON U IPOCKTHOM JIESATEILHOCTH
B 0o0sacTu (U3UKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITEIbHOMY
MMOMCKY METOJIOB PeUIeHUs 3a/a4d (PU3UYECKOTO COACpPKAHUS, TPUMCHCHHIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

BJIAJETh BUJAMH JCATCIBHOCTH II0 TIOJYyYCHHIO HOBOTO 3HAHHS, €r0
UHTEpIIPETAllUK, MPeoOpa30BaHUI0O M MPUMEHECHHUIO B Pa3IMYHBIX yUEOHBIX
CUTyallMsIX, B TOM YHCJIC TPU CO3JaHWHM YYEeOHBIX TPOEKTOB B 00JaCTH
bu3uKY;

BBISBJISITh TIPUYMHHO-CIICICTBEHHBIE CBS3W W aKTyaJu3UpoOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PeIIeHNs, HaXOIUTh apTyMEHTHI JIJIsl JOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMETPhl U KPUTEPUU PEIIICHHUS,
aHAJM3UPOBaTh TIOJYYEHHBIE B XOJE€ PpCIICHUS 3aJadyd  Pe3yJIbTaThl,
KPUTHYCCKU OIEHWBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh M3MCHCHHEC B
HOBBIX YCIIOBHSIX;



CTaBUTh M (OPMYJIUpPOBAaTH COOCTBEHHBbIE 3aladd B 00pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHCJIEe IPU U3YYCHUH (DU3HUKY;

JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLICHUBATh MPHOOPETEHHBIN OTIBIT;

yMeTh TIEPEHOCUTh 3HaHHUS 1O (U3UKE B MPAKTUYECKYI0 00JacTb
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE UJIEH, MIPEJiaraTh OPUTHHAIBHBIC TIOAXObI M PEIICHNUS;
CTaBUTb POOJIEMBI U 33]]a4H, TOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmaumeii:

BJIa/IETh HABBIKAMH MOJY4YeHUS WH(POpMAIUU (PU3MUECKOTO COACPKAHUS U3
HMCTOYHHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIBHO OCYLIECTBIIATh MOUCK, aHAIU3,
CUCTEMATHU3alMI0 U HUHTEpIpeTanuio MHGOPMalUMK pa3IuYHbIX BHUAOB HU
(dopM npeacTaBieHUs;

OLIEHUBAThH JOCTOBEPHOCTHh UH(OpPMALINY;

UCIIOJIb30BaTh  CPEACTBA HH(POPMALUMOHHBIX U  KOMMYHHKAalMOHHBIX
TEXHOJIOTMd B PEUIEHUHM  KOTHUTUBHBIX, = KOMMYHUKATUBHBIX U
OpraHM3allMOHHBIX 33Jady C COOJIOJeHHEM TpeOOBaHUM AProOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHusl, IPaBOBbIX MU
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHOW O€3011aCHOCTH;

CO37aBaTh TEKCThl (PU3UYECKOTO COJEPKAHMS B Pa3IU4HbIX (popmaTax ¢
y4€TOM Ha3HayeHuss MHPOpMAlMK U IEJIEeBOW ayJIuTOpHUH, BbIOHpas
ONTUMAaJIbHYIO (POPMY IIPEICTABICHUS U BU3YyaTU3aLUU.

KoMMyHHMKAaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe 1eHCTBUS:

OCYILIECTBJIAThL OOIIEHHEe Ha YypokaXx (U3MKM U BO BHE-ypOUYHOU
JICSITEIbHOCTH,

pacrio3HaBaTh TNPEANOCHIIKM  KOH(JIMKTHBIX CHUTyalldd H  CMAT4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUSI C HCIIOJb30BAHUEM
SI3BIKOBBIX CPECTB;

MOHUMAaTh U WCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHAWBUIYAIBHOMN
paboTHI;

BBIOMpaTh TEMATHKy W METOJbl COBMECTHBIX JCHCTBHM C y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaKIOTO YJICHA KOJUIEKTUBA,

IPUHUMATh L€ COBMECTHOM  HEATEIBHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH IEUCTBUS MO €€ JOCTUKEHUIO: COCTABIIATH IUIAH IEMCTBUM,
pacmpenensaTbh pojiu ¢ Y4ETOM MHEHHM YYaCTHUKOB, 00CYXIaTh PE3yIbTaThl
COBMECTHOU paboTHI;

OLICHMBATh KA4ECTBO CBOETrO BKJIAJa M KaXJIO0r0 y4YaCTHUKAa KOMAHIbI B
00IIMiA pe3ysIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;



npeajiaratTb HOBBIC TIIPOCKTBI, OLCHWBATL HWIACH C T[IO3WMIOHWMKW HOBHU3HEI,
OPUTHUHAJIBHOCTH, HpaKTH‘IeCKOﬁ 3HAYNMOCTH,

OCYHMCCTBIIATL IIO3UTHBHOC CTPATCTHYCCKOC IIOBCACHHUC B PA3JIMYHBIX
CUTyaluAaAx, IPOABJIATL TBOPUCCTBO U B006pa}KeHI/Ie, OBITH NHHUIIWMAaTUBHBIM.

PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁmﬂe IleﬁCTBI/ISI
CaMoopraHn3aunﬂ:

CaMOCTOSITEJIBHO OCYLIECTBJIATH ITO3HABATEIIBHYIO NEATEIBHOCTh B O0JIACTH
(U3MKM M aCTPOHOMUH, BBISBJIATH IPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATH IUIAH PELICHUS PACYETHBIX M Ka4E€CTBEHHBIX
3a/1a4, IJIaH BBIIOJIHEHHS] MPAKTUYECKOHM padOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U IIPENIOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMHUPOBAHMIO M MPOSIBICHUIO 3PYIUIUU B o0nacTu
(U3HUKHK, MOCTOSHHO MOBBIMIATH CBOW OOpAa30BATENbHBIM U KyJIbTYPHBIM
YPOBEHb.

CﬁMOKOHTpOJIL, AMOIUOHAJIbHBIN UHTE/JIEKT .

JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTUBBI B JI€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEIISIM;

BJIaJICTh ~ HABBIKAMU  [IO3HABaTEJNbHOW  peduiekcuM KaKk  OCO3HaHMS
COBEPIIAEMBIX JECUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAaHUI;

UCIIOJIb30BaTh MPUEMBI pedISKCUU ISl OLICHKH CUTYaIluHu, BEIOOpAa BEPHOTO
pEIIEHHUS;

YMETh OLICHUBAaTh PUCKH U CBOEBPEMEHHO MNPUHUMATh PEIICHUA MO HUX
CHIDKCHUIO;

MPUHUMATh MOTHUBBI M apPryMEHTBI JPYIUX IMPH aHAIN3E pPE3YJIbTaTOB
JIEATEIILHOCTH;

MPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apPryMEHThl APYTUX IMPU aHAIU3E PE3yJIbTaTOB
JIEATEIILHOCTH,

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIHMOKH.

B mpouecce gocTtumkeHHs JUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS IPOTPAMMBI IO
busznke A ypoBHA cpeAHero oOmiero oOpa3oBaHUS Yy OOydarouIuxcs



COBEPILIEHCTBYETCS IMOIMOHATBHBIH WHTEJUIEKT, TPeIIoIararoIni
c(OPMUPOBAHHOCTbD:

CaMOCO3HaHus, BKJIFOYAIOLIETO CHOCOOHOCTH IOHUMAaTh CBOE
HMOLIMOHAIIBHOE COCTOSIHWE, BUJETh HAIIPaBJICHUS Pa3BUTUS COOCTBEHHOU
AMOILIMOHAIBHOMN cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHMs, BKJIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE IPUHHAMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEAEHUE, CIIOCOOHOCTb aJalTHPOBATHCS K
ASMOLIMOHAIBHBIM HM3MEHEHUSIM U TPOSBIATH THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHMBALIMH, BKIIOYAIOLIEH CTPEMIIEHUE K JTOCTKEHHIO LEIU U
ycrnexy, ONTHMH3M, WHULHUATUBHOCTb, YMEHHE JEMCTBOBAaTh, MCXOIA W3
CBOMX BO3MOKHOCTEH;

AMIATHH, BKIHOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOLMOHAIBHOE COCTOSIHUE
APYTUX, YYWUTHIBATh €ro IpPH OCYIIECTBIECHUU OOIIEHHS, CHOCOOHOCTH K
COYYBCTBHUIO U CONIEPEKUBAHUIO;

COLMAIBHBIX  HABBIKOB,  BKIIOYAIONIMX  CHOCOOHOCTH  BBICTpauBaTh
OTHOIIEHUS C JAPYTUMHU JIOAbMH, 3a00THTHCS, MPOSBIATH HHTEpPEC U
pazperaTb KOHQIUKTHI.

INPEAMETHDBIE PE3VYJIBTATEI

K xoniy o0yuyenus B 10 knacce npeiMeTHbIE pe3yIbTaThl Ha YIiyOJEHHOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHHUIA:

MOHUMATh  pOJib  (PU3UKK B  DKOHOMHYECKOW, TEXHOJIOIMYECKOM,
AKOJIOTUYECKOM, COLMAIBbHON U 3TUYECKOM cepax NeATebHOCTH YeOBEKa,
poJib U MecTO (U3HKK B COBPEMEHHOW HAyYHOW KapTHHE MHpA, 3HAUYCHUE
OMHCATENIbHON, CUCTEMATU3UPYIOIIEH, OOBICHUTEILHON U MPOTHOCTUYECKON
GyHKUMNA (U3UYECKON TEOpHUM — MEXAHWKH, MOJEKYISpHOW (U3UKUA U
TEPMOJMHAMHUKHU,  poib  (Qu3anyeckod  Teopun B (HOPMHUPOBAHUU
IpeICTaBlICHUN 0 GU3NUECKON KapTUHE MUPA;

pa3ianyaTh YCIOBHS MPUMEHUMOCTU MoJelel (U3UYECKUX TeI U MPOLECCOB
(sBNEHUI): WHEpIUaNbHAas cHUCTeMa OTcuéra, a0COJIIOTHO TBEPAOE TeEo,
MaTepualibHasi TOYKa, PABHOYCKOPEHHOE ABMKEHHUE, CBOOOJIHOE IMaJIeHUE,
aOCoJIIOTHO yripyrast Jedopmarius, aOCOJIOTHO YIpyroe u abCOMIOTHO
HEYNpPYyroe CTOJKHOBEHMS, MOJEIN Tra3a, KUAKOCTH U  TBEPIOTO
(KpUCTAJUIMYECKOI0) Tea, WACAIbHBIA Ta3, TOYEUHBIN 3apsll, OJHOPOJHOE
ANEKTPUUECKOE TOJIE;



paznuyaTh yCiOBHS (TpaHUIlBl, OOJACTH) MPUMEHUMOCTH (PU3NUECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIM Xapaktep (yHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UpPOBaTh U OOBACHATHL MEXAHMYECKHE TIPOLIECCHl U SIBIICHUA,
WCTIONB3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JABWKCHHS, (OPMyIbl KHHEMATHKA PaBHOYCKOPEHHOTO
NBIKEHUS, TpeoOpazoBanHusa [amwies AJisi CKOPOCTH M TEpPEMEIICHUs,
3aKOHbl HpIOTOHA, MPUHIIMIT OTHOCUTEIBHOCTH ['anumesi, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCa U MEXAHUYECKOW SHEPIHUH, CBS3b
paboOTHI CHIJIBI ¢ U3MEHCHHEM MEXaHHUYECKOW SHEPTHH, YCIOBHUS PAaBHOBECHS
TBEPAOrOo Telia), MPU ITOM MCIOJB30BATH MATEMATHUYECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCJIOBHS MNPUMEHUMOCTH (U3UUYECKUX 3aKOHOB:
npeoOpa3oBanuii ["anuies;, BTOpOro u TpeThero 3akoHoB HbioTOHA, 3aKOHOB
COXpaHEHHs] HMIYJbCa U MEXAHWYECKOM DHEPIrUM, 3aKOHA BCEMHUPHOIO
TSATOTCHUS,

aHaJIM3UPOBATh U OOBSCHITH TEIUIOBBIE MPOIECCHl M SIBICHUS, WCIOIb3YS
ocHoBHble TmoNokeHUsT MKT ©  3akoHBI MOJNEKYJIIpHON (GUBUKK U
TEPMOAVMHAMHUKN  (CBSA3b JIABIEHUS MACAIBHOTO Ta3a CcO CpeaHeu
KUHETUYECKOW HJHEPruer TEIUIOBOTO JBHKEHHUS M KOHIIEHTpALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHl BEIIECTBA CO CPEIHEN KUHETHYECKOUN
SHEPTrUeM TEIIOBOTO JBMXKEHHUSI €r0 YaCTHIl, CBS3b JNABJICHUS HACATBHOTO
raza C KOHIEHTpaUMEd MOJEKYJ M €ro TEMIIEpaTypou, YpaBHEHUE
MenpneneeBa—Kitanelipona, mnepBbIdA  3aKOH  TEPMOAMHAMHUKH,  3aKOH
COXpAaHEHHUSI DHEPTUM B TEIUIOBBIX MpOIECCax), MPU ATOM HCIOJIH30BaATh
MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBHUS MPUMEHUMOCTH
ypaBHeHuss MeHneneeBa—KnanelipoHna;

aHAIM3UPOBATh U OOBSICHATDH DJIEKTPUUECKUE SIBJICHUS, UCTIOIb3Ysl OCHOBHBIE
MOJIO)KEHHSI M 3aKOHBl  JJEKTPOAMHAMHUKK  (3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MOTEHIUAJIBHOCTh
3JIEKTPOCTATAYECKOTO MOJIS, TPUHIIUIT CYNIEPIIO3ULIMH IEKTPUUECKUX TTOJIEH,
IIPM 3TOM YKa3blBasl YCJIOBUA NPUMEHUMOCTH 3akoHa KyroHa, a Ttakxke
NPAKTUYECKN BAXKHBIE COOTHOIIECHUS: 3aKOHbI OMa ISl yyacTKa 1enu U JJIs
3aMKHYTOM DJIEKTpUYECKOM uenu, 3akoH JDxoynsa—Jlenna, mpasuna
Kupxroda, 3akonsr @apajes AJ1s 2JIEKTPOJIn3a);

OMUCKHIBATh (PU3MUECKHE TIPOIECChl W SIBJICHHUS, HCIOJIb3YS BEIMYHUHBI:
[IEPEMELICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJILC TEJIA U CUCTEMBI TEJl, CUJIA,
MOMEHT CWJIbI, IABJICHHUE, ITOTCHIIMAJIbHAS SHEPIUsi, KHHETUYECKAsl SHEPTHUS,
MeXaHUueckasi dHeprusi, pabora CUJIbI, IEHTPOCTPEMHUTEIHHOE YCKOPEHHE,
CUJla TSOKECTH, CWila YOPYroCTH, CUJa TPEHUS, MOIIHOCTh, JHEPrusd



B3aUMOJICUCTBUS Tena ¢ 3eMiI€d BOIM3H €€ MOBEPXHOCTH, SHEPIUS YIIPYron
nedopManvy MPYKUHBI, KOJWYECTBO TETUIOTHI, a0COIOTHAs TeMmIlepaTypa
Tena, paboTa B TEpPMOAMHAMUKE, BHYTPEHHSISI DSHEPrus HJI€aIbHOTO
OJIHOATOMHOTO Ta3a, paboTa HAEATbHOIO ra3a, OTHOCUTEIbHAS BIIAXKHOCTh
Bo3ayxa, KIIJl wpeanbHOro TEmIOBOIO JBUTATENs; SJIEKTPUUYECKOE IIOJIE,
HANPSKEHHOCTh JIEKTPUYECKOTO TOJIS, HAMPSKEHHOCTH IMOJII TOYEYHOIO
3apsja WM 3apsDKEHHOIO MIapa B BAKyyME M B JIMAJIEKTPUKE, MOTEHIIMAI
ANEKTPOCTATUYECKOTO TMOJIs, Pa3HOCTh IOTEHIMAIOB, AJIEKTPOABMKYIIAS
CUJa, Cuja TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, JJIEKTPUYECKAasT EMKOCTh
TTIOCKOTO KOHJICHCATOpa, CONIPOTHUBIICHUE y4JacTKa uenu Cc
MOCJIEIOBATENbHBIM W MAPaUIEIbHBIM COCIUHEHHEM PE3UCTOPOB, DSHEPIUAd
AIEKTPUYECKOTO TOJISI KOHAEHCATOPa;

OOBSACHITH OCOOCHHOCTH MPOTEKAHUS (HU3MUECKUX SIBICHUN: MEXaHUYECKOE
JIBUXEHUE, TEIUIOBOE IBH)KECHHUE YACTHUI] BEIIECTBA, TEIUIOBOE PaBHOBECHE,
OpoyHOBCKOe JBHkKeHue, nuddy3us, ucnapeHue, KUMneHue U KOHASHCalus,
IJIaBJICHUE W KPUCTAUIM3ALMSA,  HANPABICHHOCTh  TEIUIONEPENAYH,
AJIEKTpU3als TeJ, SKBUIIOTCHIMAJIBHOCTh IIOBEPXHOCTU 3apPSKEHHOIO
IIPOBOJIHUKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCHUMOCTH OAHOW (DU3NUYECKOW BEIWYUHBI OT
JIPYTOW C UCIIOJIB30BAHUEM MPSIMBIX U3MEPEHUM, IPU 3TOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh  pe3yabTaThl  IMOJYYEHHOM  3aBUCUMOCTH
¢u3nuecKuXx BEJIMYMH B BHUAE TpaduKoB € Y4ETOM aOCONIOTHBIX
MIOIPEIIHOCTEN N3MEPEHNM, JI€JIATh BBIBOJIBI 110 PE3YJIbTATaM UCCIIECIOBAHUS,
MPOBOAUTL KOCBEHHbIE HU3MEpeHUs] (UBUYECKUX BEIUYUH, TP HTOM
BBIOMpATh ONTUMAJbHBIA METOJ HW3MEPEHHUs, OIICHUBATh a0COIIOTHBIC U
OTHOCHUTEJIBHBIE TTOIPEITHOCTHU MPSIMBIX U KOCBEHHBIX U3MEPECHUM;
IIPOBOJUTH OMBITHI MO MPOBEPKE MNPEMIOKEHHOM THUIIOTE3bl: IIAHUPOBATH
AKCIIEPUMEHT, COOMpPATh HKCIEPUMEHTAJIbHYIO0 YCTAaHOBKY, aHaJIU3MPOBATH
MOJyYEHHbIC PE3YyJIbTAThl W JEeJaTh BBIBOJ O CTaTyce MPEIIOKECHHON
TUTIOTE3bI;

coOmro/1aTh MpaBuiia 0€30MacHOTO TpyJa MPU MPOBEACHUN UCCICIOBAHUNA B
paMKax y4eOHOTO AKCIIEPUMEHTA, MpaKkTUKyMa u y4eOHO-
VCCIIENOBATEIIbCKOM M NPOEKTHOW JIESATEIBHOCTH C  HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00OpaTOPHOro 000pYAOBAHMUS;

pemarb pacuy€THbIE 3aJadyd C SBHO 3aJaHHOM MW HEABHO 3aJaHHOM
¢u3nUecKoil MOJENbI0: HAa OCHOBAaHWU aHAlM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (pr3mMYecKoi MOENH, OTBEUAIOIIEH TPEOOBAHUSIM 33/1a4H, TPUMEHSITh
dbopmyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIaThl (PU3NYECKUX TEOPUH MpH
UCTIOJIb30BAHUM MATEMAaTHUYECKUX METOJIOB PEILICHUs 3a/ad, NPOBOIUTH



pacy€Thl HA OCHOBAaHMHU MUMEIOIINXCS JaHHBIX, AHAIM3UPOBATH PE3YJIBTATHI U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YYETOM MOJYYEHHBIX PE3YJIbTATOB;
pelaTh KaueCTBEHHbIE 3aJ]aul, TPEOYIOLe MPUMEHEHNS 3HAaHUI U3 pa3HbIX
pa3zesoB Kypca (pU3MKH, a TAKXKE UHTErpallui 3HaHUHN U3 APYTUX MNPEIMETOB
€CTECTBEHHO-HAYYHOIO  LHMKJA: BBICTpPaWBaTh JIOTUYECKYIO  LIEOYKY
pacCyXJI€HUA C ONOpPOM HAa HW3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U
buszndecKue SBICHUS;

UCIOJb30BaTh TEOPETUUYECKHWE 3HAaHUSA Ul OOBACHEHUS OCHOBHBIX
IPUHLHUIIOB pabOThl U3MEPUTEIBHBIX PUOOPOB, TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB;

MPUBOIUTH MPUMEPHI BKIIaJ]a POCCUMCKHUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0BSCHEHUE IIPOLECCOB OKPYKAIOLIEr0 MUpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBATh M OLIEHUBATH IMOCIEACTBHUS OBITOBOM M IPOU3BOJCTBEHHOU
NEATEIbHOCTH YEJIOBEKa, CBSA3aHHOW C (DU3MYECKUMH IMPOLIECCAMH, C
MO3ULIUNA KOJIOTHYECKOW 0€30MacHOCTH, MPEACTABICHUN O palMOHAIBHOM
IPUPOAOIIONB30BAHNN, A TAKXE Pa3yMHOM HCIIOIb30BAHUU JIOCTHUKEHUI
HaYKH U TEXHOJIOTHH JUIsl TalbHEUILEro pa3BUTHS YEIOBEYECKOTO O0IIECTBA;
MPUMEHATh pa3uyHble CrocoObl padoThl ¢ HMH(OpMaLMe (U3NYECKOro
COolepKaHUsl C  HCIOJb30BAHMEM  COBPEMEHHBIX  HMH(OPMAIMOHHBIX
TEXHOJIOTHI, TPU 3TOM MCHOJIb30BaTh COBPEMEHHbIE HH()OpPMALMOHHBIE
TEXHOJIOTMH JJIsl TIOMCKA, EPepadOTKU U NPEIbsIBICHUS YUeOHON U Hay4YHO-
nomnyyispHo  MHGOpMalUU, CTPYKTYPUPOBAaHUS U HHTEPIpETAlUU
uH(popManuu, TMOJYYEHHOM U3 Pa3IUYHbIX MCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJyYaeMyl0 UHPOpPMALMIO U OLEHUBATH €€ JOCTOBEPHOCTh
KaK Ha OCHOBE MMEIOIIMXCSA 3HAHMI, TaK U HA OCHOBE aHAJIM3a MCTOYHMKA
uH(bopMaIny;

IPOSIBIIATH OpraHU3alOHHBIE " II0O3HABATEJIbHBIE yMEHUS
CaMOCTOSTENIbHOTO MPUOOPETEHNSI HOBBIX 3HAHUW B MPOLECCE BBINOIHEHUS
MIPOEKTHBIX U Y4EOHO-UCCIEA0BATENIbCKUX PadoT;

paboTaTh B TIpyHne C HCHOJHEHHEM pa3jMuYHBIX COLMAIbHBIX POJEH,
IUTAaHUPOBATh PabOTy TPYIIIbI, PAIMOHAIBHO PACHPENENATh EATEIbHOCTh B
HECTaHJAPTHBIX CHUTYyallMsIX, AJCKBAaTHO OLIEHUBATh BKJIAaJ KaXKIOTO W3
YYaCTHUKOB T'PYMIbI B PEIICHUE pacCMaTPpUBAEMOM IPOOIIEMBI;

OPOSBIISITH MOTHUBALMIO K Oynylied mpo@ecCHOHATIbHOM NEATeNbHOCTH IO
CHENUATBLHOCTIM (PU3UKO-TEXHUYECKOTO TPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM
/i IporpaMMebI Beero Konrpoabubie IIpakTuyeckue
padoThI padoThI

1 I'naBa 1. ®u3uka 1 METO/IbI HAYYHOTO 3

MMO3HAHUS
2. I'naBa 2. Kunematuka 9 1
3. I'maBa 3. Jlunamuka 12 1
4. I'naBa 4. 3aKOHBI COXpaHEHUSI B MEXAHUKE 11 1
5 ['naBa 5. OCH(BBBI MOJIEKYJIIPHO- 13 1

KUHETHUYECKON TeOpUu
6. I'maBa 6. OCHOBBI TEPMOJMHAMHUKHU 15 1
7 I'maBa 7. ArperaTHblie COCTOSIHUSA 7 1

BeniecTBa. PazoBble Mepexobl
8. ['naBa 8. Dnexrpocraruka 15 1
9 I'maa 9. IToCcTOSTHHBIN TEKTPUUECKUI 17 1

TOK. TOKH B pa3IMYHBIX Cpeax

OBULIEE KOJIMYECTBO YACOB I10 102 3
[TPOTPAMME




IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Tema ypoka

Bcero

KoauuecTBO 4acoB

Konrpoabubie IIpakTuyeckue

padoThI

padoThI

®dusnka — GpyHIaMEeHTaJIbHAsI HAyKa O
pupojie

duznueckue METOAbI UCCIICIOBAHMS.
dusnyeckue BenuynHbl. CrocoObl
U3MEpeHUS PU3NICCKUX BEITHYMH.

®usnyeckue BennunHbl. [lorpemnoctu
(bu3NYECKUX BENYHH.

MexaHndeckoe JBHKCHHE.
OTHOCHUTEILHOCTh MEXaHUUECKOT'O
nBwxeHus. Cucrema orcuéra. [1yTs.
Tpaexropus. [lepemenienne.
PaBHOMepHOE NIpsIMOJIMHEHOE
JIBHOKCHHE.

I'pacuku 3aBHCUMOCTH KOOPAMHAT,
CKOpPOCTH, IIyTH U IIEPEMEIECHUS
MaTepualibHON TOYKU OT BPEMEHH IIPU
[1JIP

3aKOH CJIOXKEHHSI CKOPOCTEH.
OTHOCUTEIBHOCTD IBUIKEHUS.

PaBHOYCKOpPEHHOE MTPSIMOJIMHEHHOE
JBUKCHHUE.

CBobOoaHOE majeHue. JIBmkeHue Tena,
OpOIIIEHHOTO TOPU30HTAIBHO.

I'paduixu 3aBUCUMOCTH KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS, IyTH U
NEpPEMELIEHUS MaTepUAIbHON TOYKHU OT
BPEMEHHU IIPH PaBHOYCKOPEHHOM
IPSIMOJIMHEMHOM JIBHKEHUU.

10

JIBrKeHHE MaTepuaabHOM TOYKH 110
OKPY>KHOCTH C IIOCTOSIHHOM 10 MOJYJIIO
CKOPOCTBIO. YTJIOBast CKOPOCTb,
JIMHeNHasa ckopocTs. [lepuon u yacrora
oOpamienus. LleHTpocTpemuTenbHOe
YCKOpEHHUE.

11

Pemenue 3amau.

12

KonTposbHnas padora Nel.

13

WNuepuus. Ilepssiit 3akoH HeroToHa.
WNHepuuanbHble U HEHHEPLUAIbHBIE
cucreMsl orcyera. [Ipunnun
OTHOCHUTEJIBHOCTH [ anues.




14

15

16
17

Cuna. [TpyHUun cyneprno3uium CHil.
Bropoii 3akon HeroToHa niis

MaTepUaIbHOM TOUKHU. TpeTuii 3aKoH
HproTona asist MarepuanbHbIX TOUEK.

3aKoH BceMupHoro tsaroreHus. Cuna
TsokectH. [lepBas kocmuueckas
CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka.
Bec Tena. Cuiia peakiipu Onopai.

18

Tpenue. Buas Tpenus (moxos,
CKOJIb)KeHUs, KaueHust). Cuia TpeHusl.
Cyxoe Tpenue. Cuna TpeHus
CKOJIbJKEHUS U CUJIA TPEHUS TIOKOS.
Koaddumnuent tpenns. Cuna
COIPOTUBIICHUS IPU JBMKEHUU TEla B
JKUJKOCTHU WM Tas3e.

19

20

Pemenue KOM6I/IHI/IpOBaHHBIX 3aJa4
JUHaMUKHN

ITocrynarenbHOE M BpamiaTeabHOE
JIBIDKEHHE a0COJIFOTHO TBEPIOTO TEa.
MoMeHT CHITBI OTHOCUTENHEHO OCH
BpaieHus. [1neqo cubl.

21

22

23

[TpaBuiio MOMEHTOB. Y CIIOBUA
paBHOBECHs TBEPAOTO TEIIA.

JlaBiaeHue KUIKOCTEH U Tra30B. 3aKOH
[Tackans. 3akon Apxumena.
Pemienne koMOMHUPOBAHHBIX 3a7a4
CTaTHKHU

24

KonTpoJsbnas padora Ne2

25

26
27
28

Hmnynbc MaTepraabHON TOUKH (Tena),
CHCTEMBI MAaTEPHAITbHBIX TOUEK.
Hmnynbe cUibl 1 ©3MEHEHUE UMITYJIbCa
Tena.

3aKOH COXpaHEeHMsI UMITYJIbCA.
PeakTiBHOE IBUKEHHE.
Pabora criibl. MOIIHOCTE CUJIBI.

29

Kunerndeckas sHeprus MaTepuaIbHOM
Touku. Teopema 00 U3MEHEHUN
KMHETUYECKOU SHEpPIUH.

30

[loTenumanpHas 3Heprusl.
IToTeHumanbHas YHEPTUs yIpyro
ne(pOpMHUPOBAHHON MPY>KUHBI.
[ToreHunanbHas 3Heprus Tena BOIU3U
MIOBEPXHOCTU 3€MJIH.

31

[lTorennmanbHbIe 1 HENOTEHIMAJIBHbBIE
cuibl. CBsI3b pabOTHI HEMTOTEHITUATBHBIX




CHJI C U3MEHEHUEM MEXaHUYECKON
SHEPrUU CUCTEMBI T€J. 3aKOH
COXPaHEHMsI MEXaHUYECKOM SHEPIHH.

Pemienue 3amau "3akoH cOXpaHEHUs

32 . " 1
MEXaHHUYECKOH SHEePTUU
Yrpyrue u Heylpyrue CTOIKHOBEHHS

33 1
(Hacts 1)
Yrpyrue u Heylpyrue CTOIKHOBEHHS

34 1
(Hactn 2)

35 | KourpoabHas padora Ne3 1
OcnoBuble nosoxxkenust MKT u ux

3 | OmbITHOC obocHOBaHMe. Macca u 1
pa3Mepbl MoJieKyIl. MossipHast Macca.
[TocTostnnast ABoraapo.
BpoyHnosckoe nemwkenue. Juddysus.

37 XapakTtep JBMKEHUS U B3aUMOICHCTBUS 1
YaCTHII BEIIECTBA.
Mojenu cTpoeHust ra3oB, KUIAKOCTEN U

38 TBEPJBIX TEI M O0BSICHEHNE CBONCTB 1
BEII[CCTBA HA OCHOBE ITHX MOJICIICH.
TemoBoe paBHOBecHe. Temmneparypa u

39 e uamepenue. lllkana remnepatyp 1
[lenbcust u KenbBuHa.
Mopnens uneanbHoro raza. OCHOBHOE

40  ypaBHECHHE MOJICKYISIPHO-KHHETHICCKON 1
TEOpPHUH UICaTHLHOTO rasa.
AOcomoTHas TemrepaTypa Kak Mepa

41 CpeaHel KHHETHYECKOM SHEPrUuun 1
TEIUIOBOTO JIBMKEHHUS YacTHUII Ta3a.

42 I"a3oBbIe 3akoHBI. 3akoH boiins- 1
Mapwuorra.

43  Ta3zoBeie 3akoHBI. 3akoH [ eii-Jlroccaka 1

44 | TazoBble 3akoHbI. 3akoH [lapms. 1

45 | VpaBHenue MenaeneeBa—Kuaneiipona. 1

46 3akon JlanpToHA. 1
H3omporieccsl B uaeaabHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA.

47 | I'paduueckoe npeacraBieHue 1
H30IPOIECCOB: H30TEepPMa, U30X0pa,
nu3obapa.

48  KonrtpoJabHas padora Ned 1
TepMoanHaMU4ecKasi CHCTEMA.

49 BrytpeHnHss SHEPIIA 1
TEPMOJUHAMHYECKON CHCTEMBI 1
CrocoObI €€ N3MEHEHHUSI

50 | KonmdecTBo TemaoThl u paboTa. 1




BHyTpeHHsIs sHEprusi 0JHOATOMHOTO
UJIeabHOTO rasa.

o1

52

53

54

Buael rennonepenaun:
TEIJIONPOBOJHOCTb, KOHBEKLIHS,
U3JIy4CHHUE.

VY nenbHas TEIUIOEMKOCTE BEIIECTBA.
KonudecTBO TEIIoTHI IpH
TeIIonepeaye.

[TonsiTue 06 aguabaTHOM MpoIECCe.
IIepBblil 3aKOH TEPMOAVHAMUKH.

IIpuMeHeHue 1epBoro 3aKoHa
TEPMOJAMHAMHKH K H30IPOLIECCaM.
['paduueckas uuTeprperaiys padoTbl
raza. (Hactp 1)

55

56

[IpumeneHne mepBoro 3aKoHa
TCPMOANHAMHKHU K U30IIPOHCCCaM.
I'pacdmueckas naTEpIIpeTanys padoTh
raza. (Hacts 2)

BTopoii 3aK0OH TEpMOAVHAMUKH.
HeoOpaTMOCTh IPOLIECCOB B IPUPOJIE.

57

58

Tennoseie Marmuubl. [[puHIMITBL
JIEHCTBHS TCILIOBBIX MAIIIHH.
[IpeoOpa3zoBaHus YHEPTUHU B TEILJIOBBIX
MammHax. KITJ[ TemioBoi MammHsl.

Huxn Kapno u ero KITJ]

59

60

Pemenne KOMOMHUPOBAHHBIX 33]a4
KILJ (Hacts 1)

Pemenne koMOMHUPOBAHHBIX 331a4
KIIJI (Yacts 2)

61

62
63

64

DKosoruyeckue npoodaemMbl
TETUIOIHEPTETHKH

Pemenne koMOMHUPOBAaHHBIX 3a]a4
KonTpoJsbHnas padora NeS
[TapoobpazoBaHue M KOHACHCAIHSL.
Hcnapenue n kunenue. Y nejibHast
TEIUI0Ta NapooOpa30BaHMUI.
3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT
JIaBJICHMUSL.

65

66

67

HacpilieHHbIC U HEHACHIIIIEHHBIE Maphl.
AOcoiroTHast ¥ OTHOCHTEIbHAS
BIQXKHOCTH Bo3ayxa.llpubopsl amns
WU3MEPEHUS BIAKHOCTH BO3TyXa.

Pemenue 3amau "BnaxHocts Bo3myxa'

TBépnoe Teno. Kpucramnmueckne n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpucTauioB. JKuIKHEe KpUCTAILIBI.




CoBpeMEHHbBIE MaTEPHUAIBI.

[InaBnenne n KpucTaljin3danus.
Y;[eanaﬁ TCIJIOTA ITJIaBJICHU .

68
CyOnumarusi. YpaBHEHHE TEIIOBOTO
OajaHca.

[IpeobpazoBanue 3uepruu B ha3oBbIX

69  mepexomax. YpaBHEHHE TEIIJIOBOTO
Oananca. Pemenue 3amauy.

70 KonTpoJsbHasi paora Ne 6
DeKTpu3aIus Tei U €€ MPOsIBJICHUS.

71 DnekTpuueckuii 3apsia. [[Ba Buna
AJICKTPUUCCKUX 3aPsI0B. 3aKOH
COXpaHEHHUSI TEKTPUUYECKUX 3aPsIOB.

72 3akon Kynona

73 Pemenwue 3agau Ha 3akoH Kynona
DnekTpuueckoe nose. HanpsokeHHOCTh

74 3JIEKTPUYECKOTO ToJIs. JInHun
HaIPSKEHHOCTH SJIEKTPUUECKOTO OIS,
OaHOPOIHOE IECKTPUUECKOE TIOJIE.

75 [IpuHIMIT Cynepno3uiuy dNEKTPUIECKUX
TTOJIEH.

76 Pemenue 3agau "Hal‘[]?'}DKeHHOCTL
AIEKTPUUECKOTO TIOJIS

77 Pabota cuit aeKkTpocTaTH4eCcKOro moJis.
Ilorenuann.

ITorennuan. Pa3HocTh HOTEHIINAIOB.

78  CBs3b HANPSHKECHHOCTH TIOJISI U PA3HOCTH
MTOTEHIINAJIOB.

79 Pemenue 3amau "Ilorenunmnan"
[TpOBOAHMKY M TUAJIEKTPUKH B

80 AIIEKTPOCTATUICCKOM ITOJIC.
JmsnekTpudeckasi IPOHUIIAEMOCTb.

81 Konnencarop. D1eKTpoeMKOCTh
IJIOCKOTO KOHAEHcaTopa.
[TocnenoBarenbHOE COCAUHEHUE

82 | kompgeHcaropos. [TapamrensHoe
COEIMHEHUE KOHAEHCATOPOB.

83 DHeprus 3apsHKEHHOT0 KOHIEHCATopa.

84  PemeHne KOMOMHUPOBAHHBIX 3aja4.

85 KonTtpoabnas padora Ne7
DIJIEKTPUUYECKUH TOK. Y CIIOBUS

86 CYIIIECTBOBAHUS SJIEKTPHUUECKOTO TOKA.
Hcrounuku Toka. Criia ToKa.
ITocTostHHBIN TOK. Hanpsxkenue. 3akoH

87 OmMa ju1st yyacTka LenH. DJIeKTPUIEeCKOoe

CONIPOTHUBJICHHE. Y IEIbHOE




COIIPOTUBJICHHUEC BEIICCTBA.

[TocnenoBarenpHOE, MapaLICIBLHOE,

88 CMEIIaHHOE COSAMHEHHUE TPOBOHHUKOB. 1

89 Pemenne koMOMHUPOBAHHBIX 3371a49 1
PaGoTa snekrpruyeckoro Toka. 3aKoH

90 Jxoyns—Jlenma. MomHOCTb 1
AJIEKTPUIECKOTO TOKA.

91 Pemenne KOMOMHUPOBAHHBIX 3a/1a4 1
OJIC 1 BHyTpEeHHEE COPOTUBIICHUE

92 HCTOYHUKA TOKa. 3akoH OMa 1)1 ITOJTHOM 1
(3aMKHYTOM) 3JIEKTPUYECKON LICTIH.

93 KopoTtkoe 3aMbIkanne 1

94 Pemenne kOMOMHUPOBAHHBIX 3a/1a4 1

95 [TocTossHHBIN 2JIeKTpUYECKU TOK. TOKH 1
B PA3JIMYHBIX Cpeax
DIIEKTPOHHAS MPOBOJIUMOCTD TBEPIBIX

96 METAJIJIOB. 3aBUCUMOCTh CONPOTUBIICHUS 1
METAJIJIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTb.

97 DIEKTPUYECKHIA TOK B BaKyyMe. 1
CBoIICTBA 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. CoOCTBeHHAS U
MIPUMECHAsST TPOBOANMOCTh

98  monynpoBonHukoB. CBoiicTBa pn- 1
nepexona. [lomynpoBogHUKOBBIE
IPUOOPHI.

DNEKTPUUECKU TOK B pacTBOPaxX U

99 pacruiaBax 3JIeKTPOJIUTOB. 1
DNEKTPOIUTHYECKAs TUCCOLUAITHS.

DIIEKTPOITH3.
DIIeKTPUUECKHI TOK B Ta3ax.

100 CaMOCTOSITeIIbHBIN U 1
HECaMOCTOSTENbHBIN pa3psala. MonHus.

IIna3zma
101  KonTpoabHasi padora Ne8 1
102  IloBropeHue 1
OBIIEE KOJIMYECTBO YACOB I1O 102

ITPOTPAMME
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