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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKEe HAa YpOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUN K pe3yjibTaTaM OCBOCHUSA
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenoaBanus yaeObHoro npenmera «dOu3nka» B 00pa30BaTEIbHBIX OPraHU3AINAIX
Poccuiickoit ~ @enepanuu,  peaqu3ylOMMX  OCHOBHbIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y49eOHOTO TIpeIMeTa C YIETOM MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3CH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  O0Yy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKAHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «Pusnkay Ha yriryOJIEHHOM YPOBHE.

N3yuyenue kypca (u3uKd yriayOJn€HHOrO YpOBHS IMO3BOJISIET PEATM30BAThH
3a/1ayu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUM IS
MPOSIBJICHUSI CBOUX MHTEIUICKTYAJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OoOy4JaronMMcsi, KOTOpble HEOOXOIWMBI JJIA TPOAODKEHHS OOpa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO0 Pa3IUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mnporpamme 1o (Qusnke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHoM  ypoBHe). HayuHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3padOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroINXCs, OCBOMBIIHMX
nporpaMMmy 10 (U3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YpOBHE, SIBIISIETCS CUCTEMHO-IESITEIIbBHOCTHBIN MOXO.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUTAHUPYEMBIE Ppe3ylbTaThl OCBOEHHUS Kypca GU3HKH Ha yriayOnéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1m0 (Qu3MKEe WMEET NPUMEPHBINA XapakTep U MOXKET OBITh
WCITOJI30BaHa YUYUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYHMX IIPOTPAMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUCCKYIO HHHUIIMATHBY YUHUTEIICH M
MPEIOCTABISACT BO3MOXHOCTH JIJISl peaju3ali  Pa3IUIHBIX METOJIUYECKHUX



MOJXOJOB K MpenoAaBaHuio0 (U3UKH HAa YrayOJIEHHOM YypOBHE NpPU YCIOBUU
COXpaHEeHUs1 00s3aTeTbHOM YaCTH COEPIKaHUS Kypca.

®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHPOMBI, BHICTYMAas B
KayecTBe y4eOHOT0 MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHui 00 okpyxkaroiieM mupe. LkonpHbIN Kypc (HU3NKN — ccTeMOOOpa3yroInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3Y4aeMBIX XHUMHEH, OMOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
OpUMEHEHUE (U3NYECKUX 3HAHMM ONPENENINUIO XapakTep U OypHOE pa3BUTHUE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEpPreTuky, TPAHCIOPTa, OCBOEHUS
KOCMOCa, NOJIYYEHHsS] HOBBIX MaTepUajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTHUHBI MUpa oOydaroierocs, B (OpMUPOBaHHE YMEHHUM NMPUMEHATh HAYUYHBIN
METO/]I IO3HAHUSI ITPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHET0 00IIEro 00pa3oBaHus MOJIOKEH
pSA UIeH, KOTOPhIE MOKHO paccMaTpUBaTh KaKk MPUHIUIIBI €r0 TOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (U3MKH, BKIIIOUAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK 1 COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (DHU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Benymumm B Kypce ABIsIeTCS
(GbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIe.

Hoea cymanumapuzayuu. EE peanuzainys npeamnosiaracT HCIOJb30BaHUE
I'YMaHUTAPHOTO TMOTEHIMaNIa (PU3NYECKON HAyKH, OCMBICIEHHE CBSI3M pPa3BUTHUS
¢u3uKku ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriyoiEHHOTO YpOBHS
IPEANnojaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyercs NOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJepKaHusl MPOrpamMMbl 1O (PU3UKE AOKHO OBITH OCTPOEHO Ha
IOPUHLINAIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. s ¢usuku peanuzanus 3THX



IPUHLIUAIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSTHHO JCHCTBYIOIIETO (hakTopa ydeOHOTOo mporiecca.

Jlnst yrmyOnéHHOTO YpOBHS — 3TO CHCTEMA CaMOCTOSITEIBHOIO YYEHUYECKOTO
HKCIIEPUMEHTA, BKIIOUYAIOIIETO (DPOHTANIbHBIE YYCHUYECKUE OIBIThI IPU U3YUECHUU
HOBOTO MaTepuaiia, jJabopaTopHbie paboThl U pabOThl mpakTukyma. [lpu sTom
BO3MOXKHBI JIBa CIIoco0a peanu3anuu Gu3nYecKoro npakTukyMma. B mepBom ciyyae
IPaKTUKyM MpoBoAuTcs au00 B KoHue 10 m 11 kimaccoB, nub0 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 O3THX KjaccoB. BTopoit cmoco6 — 3To
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mojn padotamu
IPaKTUKyMa MOHUMAETCSl CaMOCTOSITEIbHOE UCCIEI0BAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOLIArOBO HHCTPYKIIHH.

B nporpamme mno (¢usnke cuCTeMa YYEHMUECKOIO SKCIIEPUMEHTA,
71a00paTOPHBIX pabOT W MpaKTUKyMa MNpEJCTaBlICHA €IMHBIM MepedHeM. Bribop
TEMaTUKHU JJI1 3THX BHJIOB YUECHHUYECKUX MPAKTUYECKUX PAOOT OCYLIECTBISETCA
YYaCTHHKaMHU 00pa30BaTEIbHOrO MPOLIEcca UCXO/I1 U3 OCOOEHHOCTENW MOYPOYHOIO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH IIPOBOJMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMTOCTAHOBKY
OIBITOB TI0 MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonpioe BHUMaHUE YAENAETCA PEUIEHUI0 PACYETHBIX M KAuE€CTBEHHBIX
3anad. [Ipy 3TOM Mg pacd€THBIX 3a/1ad NPUOPUTETOM SIBIIIOTCS 3aJa4d C SIBHO
3QITAHHOM W HESBHO 3aJIaHHOW (DU3WUYECKOM MOJENBIO, TIO3BOJISIONINE MPUMEHSTh
W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO paslena Kypca, Tak U
WHTErpUpysl MPUMEHEHHE 3HAHUI U3 pa3HbIX pa3nesioB. (s KkayecTBEHHBIX 3a/1a4
PUOPUTETOM SABJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpencKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyoIIre BbIOOpa
buznyecKoil MoAeNu AJis CUTYalluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YrIyOJIEHHOTO
YPOBHSI Ha YPOBHE CPEHEr0 OOIIEro 00pa3oBaHUs JOJIKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere ¢U3MKU AOMKHO OBITH HEOOXOAMMOE
nJabopatopHoe 00OpyIOBaHME [Js1 BBIMOJIHEHHUS YKa3aHHBIX B MpOTrpamMme IO
bu3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pyAOBaHHUE.

JlemoHCcTpaniMoHHOE  000pyZoBaHue (OpMHpPYETCS B COOTBETCTBHHM C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKe KIIOYEBBIX JEMOHCTpalMid s



UCCIIEIOBAaHMUSI ~ U3y4aeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpymOBaHHME JII YYCHHYECKHX TIPAKTHYECKUX pPadboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeuHuBaceTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U ITU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4eHUs] PUZUKHU B 0011eM 00pa30BAHUU SBJISIFOTCS:

dbopMHpOBaHHE HWHTEpPeca M CTPEeMJICHUS OOydYaromMXcsd K HaydyHOMY
U3YYCHUIO TPUPOIBI, PA3BUTHE UX HWHTEIJICKTyaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHpPOBAHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

(GbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa MU3yYEHHsS OCHOB
CTPOCHHSI MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIB30BaHUEM (DU3UUECKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMHUpOBaHUE TPEACTABICHUA O pOiM (PU3UKU JJIs1 Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax Oynyuen
npo(heCCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTrxeHne 3TUX Lened oOecrednBaeTCsl pelIeHHeM CIEeIyIoMMX 3ajad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 0OIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAsS  MEXaHUKY,  MOJEKYJSpHYI0  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupOBaHNE YMEHUN MIPUMEHITh TEOPETUUECKUE 3HAHUS JIJIsT OOBICHEHUS
bU3MYeCKUX SBICHUN B NPUPOJE W JUISI TPHUHITHS TPAKTUYCCKUX PEIICHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB pEIIEHUs pa3IMYHbIX 3aJad4 C SBHO 3aJaHHOMN
buznyeckoil Monesblo, 3a/1ay, MOJPa3yMEBAIOIIMX CAMOCTOATEIBHOE CO3/IaHUE
bu3nyeckoil MoJenM, aJleKBaTHOM YCJIOBUSIM 3a/Jayd, B TOM YHCIE 3adad
WHKEHEPHOIO XapaKTepa;

NoHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYXKAIOLIYIO CPEAY;



OBJIQZICHUE METOJAAMH CaMOCTOATEIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
bu3nyecKux SKCIEPUMEHTOB, aHajW3a MW HUHTepIpeTauud UHGOpMaLH,
OTpeIeNICHNS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

CO37laHUE YCJIOBHM [JIsi pa3BUTUSL YMEHHUI TMPOEKTHO-UCCIIEI0BATEILCKOM,
TBOPYECKOU JIEATETLHOCTH;

pa3BuTHE WHTEpeca K chepam mpodeCcCHOHANBHON NESITEIEHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOnéHHBIN ypOBEHb
u3ydeHus: yuyeOHoro mnpeamera «®Pusznka» Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHus BbIOMpaeTcs OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yrayOnEHHBIN ypOBEHb) Ha YPOBHE CPEIHErO OOIIETo
oOpazoBanus orBoutcst 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HENEIO),
B 11 xiacce — 170 gacoB (5 yacoB B HEJIEIIO).

[Ipennaraemerii B mporpamMmme mo (¢uU3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAaHHBIM, YYHUTEIh JENaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KJIACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

Croco06b1 m3MepeHusi (U3MYECKUX BEIMYMH (AHAJIOTOBBIE W IHU(POBEIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAs KUJIKOCTh, HWJCAIbHBIA Ta3, TOYECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPHSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomel, npaKkmuKkym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYUH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATIbHOM TOUYKU OT BPEMEHHU U UX
rpaduku.



CBoOomHOe majeHue. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHe Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOPEHHS MaTEepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.

KpuBonuneitnoe  aBuxkeHue. JIBukeHue  MaTepuasbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTEIbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuueckue yCTpPOHWCTBA W TEXHOJIOTMUECKHE TMPOIECChl: CHUIAOMETP,
NBIDKEHUE CHaApsOB, LEMHbIE, IIecTepéHYyaTble W pEeMEHHBbIE Mepeaayu,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mopnenb cucTteMbl OTCUETA, WIUTFOCTPALUs KMHEMAaTHYECKHX XapaKTEPUCTHUK
JBH>KCHUSL.

Crioco0bl uccie0BaHusl IBUKEHUI.

WnmrocTpanus npeaenbHOro nNepexoia i N3MEpPEeHHe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

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

HaGmronenue ABMKEHHUS Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IpH JIBHKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHEHHE IyTEW, TPACKTOPHUM, CKOPOCTEH IBMKEHUS OJHOTO M TOTO XK€
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3yyeHne HEpaBHOMEPHOTO JBHXKEHHS C LEJIbIO0 ONpEAEIeHUs] MTHOBEHHON
CKOPOCTH.

N3mepeHne yCKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBHOKCHUU.

U3mepenne  ycKOpeHUss ~ CBOOOJHOro  majeHus  (PEKOMEHIOBaHO
UCITIOJIb30BaHue IU(POBOIL TabopaTopun).

W3yyenune nBWXEHHS Tena, OpOIIEHHOTO TOpu3oHTaNbHO. I[IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TENA.

W3yyeHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOM I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepuoAa oOpallleHusi KOHMYECKOTO MasTHUKA
OT €ro MapaMeTpoB.



Tema 2. /lunamuxa.

ITepBbiii 3ak0oH HproToHa. HMHepumanbHbie cUCTeMbl OTcuéTa. I[IpuHIMN
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDHI).

Macca tena. Cuna. [IpyHIun cynepno3unmu Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tpernii 3akoH HproTOHA 1151 MarepuaibHbIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJIECHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOM MAaCCBI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHMSI CBOOOJIHOTO NaJECHUSA OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT Treorpaguueckod MmUpoThl. JIBHXKeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cwina ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBMKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Teja B
KAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKEHHS.

Hasnenue. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: IOAIIMITHUKH,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne aByX UWIMHAPOB WM IIAPOB PA3HOM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Tely CHI €
IIPOU3BEAECHUEM MACCHI TEJIa HA €70 YCKOPEHUE B NHEPLHUAIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mepenune Mmacc no B3anMOICUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



W3mepenne paBHOACUCTBYIOUIEH CHII MPH JBM)KEHUU OpyCKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka THUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAcChl.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIvH.

W3yyeHue NBUKEHUS CHCTEMBI Tell, CBSI3aHHBIX HUTBIO, IEPEKUHYTOMN depes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMocTu Fp,(N).

HccnenoBanue nBXeHUS OpycKa MO HAKIOHHOM MIJIOCKOCTH C IMEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3yueHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpAoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsokecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeEIIA.

YcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTENBHBIA KpaH, PeIIETYaThIe KOHCTPYKIIUU.

Jlemoncmpayuu.

VY cIi10BUsL paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvl coxXxpaneHus 6 mexaHukxe.

NMnynbc MaTepUanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynbe CUITbI U UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT ummynbca mMarepuanbHOM TOYKHM. [IpencraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiasl Ha MajgoM W Ha KOHEYHOM IepeMemieHuH. [paduueckoe
npeCTaBiIeHUe pabOThl CUIIBI.
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MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuainbHOW TOuku. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOYKH.

[loTeHUMaIbHBIE W HENOTEHUMAJbHbIE CUJbl. lloTeHuManpHass >HEpPrus.
[ToTeHmmanbHas sHeprust ynpyro nedhopMupoBaHHON Npyx uHbl. [loTeHImanbHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mone. [loreHmumaneHas sHeprus
TeJa B TPABUTALIMOHHOM IOJIE OJHOPOJHOTO IIapa (BHYTpH M BHE 11apa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

Csi3b pabOThl HEMOTEHIUATBHBIX CHJII C M3MEHEHHEM MEXaHU4eCKOU
DHEPIUM CUCTEMBI T€J. 3AKOH COXPAHECHHSI MEXaHUYECKOU SHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu I MICAITBHOM >KUJAKOCTH KAaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCcTpouCcTBa U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOM, (PUIYypHOE KaTaHHWE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHue 3Hepruy Tea MpU COBEPIICHNUN PabOTHI.

B3anmHble INpeBpallleHUs] KUHETHMYECKONM W IOTEHLMAJIBHOW JHEPrud IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHue SHEpruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

N3mepeHne nMmyJiibea Tejia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATHM, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CUJIBI TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHsI UMITYJIbCA ITPU YIIPYTOM B3aUMOJEHCTBUM.

N3mepeHne KHHETHYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHUS NOTEHUUATbHON SHEPTUU NPYKUHBI C paObOTON CHIIBI
TPEHUs.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uka U TepMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.
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OCHOBHBIE TMOJIOXKEHUS MOJIEKYJsIpHO-KMHeTnYeckod Tteopun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOoBckoe nBWKeHHE. XapakTep
JBUKEHUS U B3aUMOJICHCTBUS YaCTHI] BEIIECTBA.

Mopnenu cTpoeHus ra3oB, KUAKOCTEH U TBEPIBIX TEN U 0ObSICHEHUE CBOWCTB
BEIIECTBA HA OCHOBE ATUX Mojened. Macca u pa3Mmepbl MOJIEKYJ (aTOMOB).
KomuuectBo BewectBa. [locTostHHas ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBI. YpaBHeHHEe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
temriepatypa (mkaia temneparyp KenbBuna). 3akon JlanbroHa. M3omnponeccel B
UJCATbHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p MEXIy JaBICHUEM M CPENHEHM  KHUHETUYECKOW  DHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13p a0CONIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW 3HEPTUEN MTOCTYIATEIBHOIO TEMJIOBOTO IBHKEHHUS €€ YaCTHULL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4eHuEe HaHOMAaTEePUaJoB.

Jlemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Juddy3us xuakocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vicciieoBaHuE N30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanue mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEeHE MEXTy ropsUueii U XOJI0THOM BOJIOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHSI COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.
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Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW IS
TEPMOJMHAMUYECKON CUCTeMbl. BHENTHME U BHYTPEHHUE TapaMeETPHI.

[TapameTpbl TEPMOAMHAMUYECKON CUCTEMbI KaK CPEIHUE 3HAYCHUS BEJTUYMH,
OINMMCBHIBAIOIINX €€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TepmoauHamuku. (CaMONpou3BOJIbHAS — pelaKcaius
TEPMOJUHAMUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMII:
ypaBHeHue MenneneeBa—Kianelipona W BbIpaK€HUE JJII BHYTPEHHEW SHEPTUU.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJIEIH: HU3KAas KOHIEHTpPALMs YacTHIl, BHICOKHE
TeMIiepaTypbl. BeipaxkeHue A1 BHYTpEHHEH dHEPTrUr OJTHOATOMHOTO HJI€aIbHOTO
rasa.

KBa3zucratnueckue u HECTaTUUECKUE MPOIIECCHI.

DOnemeHTapHas pabota B TepMoArHaMuUKe. Beraucinenue paboTsl mo rpaduky
npoiiecca Ha pV-nuarpamme.

Tennonepegaya  kKak  cnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHUYECKON  cuUcTeMbl 0Oe3  coBepuieHuss pabotel. KonBekius,
TEIUIONPOBOHOCTD, U3TyUCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUIOEMKOCTH BELIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIUIOTAa CrOpPaHUs
tormBa. Pacuér konumuecTBa TEIUIOTHI Npu  Temionepenadye. I[lonstue 00
aanabaTHOM Tpoliecce.

[lepBblidi 3aKOH TepMOAWHAMHUKW. BHyTpeHHsAss »sHeprus. KomimuecTtBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMHYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: 4YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMbI MPOXOIUT
eINHCTBEHHAs afanadara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne! aectBus TerioBbix MamuH. KII/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUraTesneil. TemnoBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOPHBIM JBUTATENH, TapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIJIOBBIX» OTXOJ0B C
WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHNYECKOTO TOTUTMBA JIJIS
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.
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Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadbaTtudecKoM pacIIupeHUN.

Bo3gymHoe orauso.

CpaBHEHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.

CrniocoObl U3BMEHEHMSI BHYTPEHHEN SHEPTHUU.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomuol, npaKmuKym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanne npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBSA3M DHEPTUM MEKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTICHUS KUTKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Dazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcauus. VcnapeHue W KumeHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacelllieHHble W HEHAChIIEHHbIE mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIICHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPATYPbl KUTICHUS OT IaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lmaBieHne W Kpuctau3anus. YJelbHas TEIUIOTa IUIABJICHUSI.
CyOnumarus.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0Oaax.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHoctHoe HaTspKeHHE. Kod(PhuimeHT MmOBEPXHOCTHOTO HATSHKCHUS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Hemoncmpayuu.

TermnoBoe pacupeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.
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Kunenune. Kurnenue nmpy noHM>XKEHHOM TaBJICHUM.

N3mepenure cuiibl TOBEPXHOCTHOTO HATS>KEHMUS.

OMBITH C MBUTBHBIMU TJIEHKAMH.

CmaunBaHue.

Kanumisipasie aBiIeHUS.

Moenn HEHBIOTOHOBCKOU JKHIKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomuol, nPpAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENI0ThI IJIaBJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MAapoB B
MTOMEIIICHUH.

N3mepenue ko3¢ duiieHTa MOBEpXHOCTHOTO HATSHKEHUSI.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCUMOCTH  Jedopmanuu  pe3MHOBOro ooOpasma OT
MPUJIOKEHHON K HEMY CHUJIBI.

Pa3znen 4. DiaekTpoauHaMuKA.

Tema 1. dnexmpuueckoe none.

OnekTpu3alus Ten U €€ MpOSIBICHUS. DJEKTpUYecKuil 3apsa. J[Ba Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJTYHIPOBOJIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

DnekTtpudeckoe nose. Ero neiictBre Ha 3JIEKTPUUECKUAE 3apsibl.

Hanpsoxkéanocts  anektpuueckoro  mosig.  IIpoOGueiid  3apsn.  Jlunum
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHMANTBHOCTh 3JEKTPOCTATUYECKOrO0 MOJIsl. Pa3sHOCTh MOTEHUMAIIOB H
HanpspbkeHue. [loTeHimanbHas BSHeprus 3apsiga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuMan 31eKTpOCTaTUYECKOro noJis. CBA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIIUAJIOB I  DJIEKTPOCTATUYECKOTO ToJisi (KaKk OJHOPOJHOTO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsHKEHHOTO To 00béMy mmiapa. [lome paBHOMEpHO 3apsKEHHOU
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OECKOHEYHOM IUIOCKOCTU. KapTuHbl JMHUI HANpsKEHHOCTH 3TUX MOJEH H
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3aps0B.

JusnexTpuku B AIEKTPOCTATUYECKOM oJie. Jlusnextpuyeckas
MIPOHUIIAEMOCTh BEIIECTBA.

Konnencatop. DeKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOEe COETUHEHHE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE JJIEKTPONpPUOOpOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DJIEKTPUUECKOE T0JIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reueparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA IIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUIECKOW NPOHUIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOT0 KOHJIEHCATopa.

3apsika U paspsaka KOHJICHCATOpa YEpe3 pe3nucTop.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HaOmronenue npeBpalieHus HEPruu 3apsKEHHOT0 KOHJEHCATOPpa B SHEPTHUIO
M3JIy4YCHUS CBETONOA.

N3ydeHne npoTeKkaHusi TOKa B LIENH, COJCPHKAILIECH KOHJICHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyeckKuil mox.

Cuina toka. [TocTosiHHBIN TOK.

VYcioBusL CymecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOUHMKH
toka. Hanpsikenue U u D]1C é.

3akoH OMa i1 ydacTKa LEMu.
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DnexkTpudeckoe CONPOTHUBJICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJWHBI M IUIOIIAJM MONEPEYHOTO CEUCHHS.
Y nenpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBiE¢HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jlenma.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerioBas MOIIHOCTb, BBIAEISEMash Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHUKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpaeHcarop B nienu noCTOSSHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUU.

Hemoncmpauuu.

N3mepeHure Cuiibl TOKa U HaIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANpSDKEHUS UL PE3UCTOPA,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS HMWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Tpsimoe u3mepenue I/]C. KopoTkoe 3amMbIkaHuE TaJIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coenHeHns UCTOYHUKOB Toka, DJ1C GaTapeil.

HccenmenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY MOJIOCAMU HCTOYHHKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccenenoBanre CMEMIAHHOTO COEMHEHNS PE3UCTOPOB.

N3mepenue yaenpsHOro CONPOTURIICHUS TPOBOAHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npeaesia u3MepeHust amnepMerpa (BoJabTMETPa).

N3mepenue DJ1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Hccnenosanne 3aBucumMoctd J/[C ranpBaHMYECKOTO 3JIEMEHTA OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.
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HCCJ’IGI{OB&HI/IC 3aBUCUMOCTH I10JIC3HOM MOIDHOCTH MCTOYHHMKA TOKAa OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunbix cpeodax.

OnekTpuyeckas NPOBOAUMOCTb  PAa3IUMYHBIX  BEIIECTB.  JJEKTPOHHAS
IPOBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHBIICHHUS METAJJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpOBOTHUKMY. Cob6cTBeHHas U MpUMECHast MIPOBOJAUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onexrtponn3. 3akoHbl Dapanes 1 3IEKTPOoIn3a.

OnexTpudyecknid TOK B ra3ax. CaMOCTOATENBbHBIA M HECAMOCTOSTEIBHBIN
paspsan. Paznmuunpie TUIIBI CAaMOCTOSTENBHOTO pa3pana. Monxus. [lma3ma.

TexHuyeckrue yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHUE: Tra30paspsiaHble
JaMIlbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJIyIPOBOJHUKOBBIE IPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITIJIABKA AJTIOMUHUSA, SJIEKTPOHHASE MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoii pa3psil U MPOBOJAMMOCTD BO3/1yXa.

CpaBHeHHE MPOBOIMMOCTH METAJJIOB U NOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HaoGmronenne amexTpoimsa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIIEHHUS  TE€PMOpE3UCTOpa  OT
TEMIIepaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nyecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUUHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
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OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUEeHHYECKHH  IKCIEPHUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM)).

MexnpeaMeTHbIE CBS3H.

N3yuenne kypca (¢usuku yrayonéHHoro ypoBHa B 10 kiacce
OCYILECTBIIETCSA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHUKH, OUOJIOTHUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie noHaAmMuUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3HaHuA: SBJICHHUE, Hay4YHbIA (aKT, rumoresa, (puU3MUYEecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, ODKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: penieHUEe CUCTEMbl ypaBHeHUU. JluHeliHas QyHKIMS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMETpUUecKue (PyHKUIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopbl ¥ MX MPOEKIMU HA OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

Bbuonozua: mexanuueckoe JABUKEHUE B KUBOU npupone, auddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXKarouleil cpenbl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBAa JUIsl BBIPAOOTKM «TEIJIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumua: NTUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE ATOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJYyYEHWE HAaHOMATEpHAJIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U ra3oB, KUIKUE KPUCTAIUIbI, JIEKTPHUUECKHUE
CBOMCTBA METAJIJIOB, SJIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOIHSI.

T'eocpagpua: Bna>xxHoCcTh BO3yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHMEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAHEHHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]Ib BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWIBHUK, KOHIULMOHEP, TEXHOJIOTUH
NOJIYYEHUs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE HAHOMATEPUAJIOB, |
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE 3JIEKTPONpHOOpPOB,
ra3zopaspsiiHbIE JaMIIbl, TOJIYIIPOBOJHUKOBBIE IPUOOPHI, T'aJIbBAHUKA.
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[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOy4arollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO 00IECTBa;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TPaKAAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHON
OpraHu3aly;

e YMEHHME B3aUMOJCUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ’TUUECKOTO IOBEICHUS;

e CIOCOOHOCTh OLEHMBATH CUTYallMI0O U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE.

20



TPYAOBOI0 BOCIIMTAHMS:

UHTEpEC K pa3imyHbIM chepam MmpodecCHOHATBHON JACITCILHOCTH, B TOM
YHUCIC CBA3aHHBIM C (U3MKOM W TEXHUKOH, YMEHHE COBEpIIATh
OCO3HAHHBIA BBIOOP OyayIel mpodecCHu U peain30BbIBATh COOCTBEHHBIC
YKU3HCHHBIC TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHWI0O W CaMOOOpa30BaHUIO B
o0yacTi (PU3MKHM Ha TPOTSHKESHUH BCEH JKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOoOIeMm;

IJIAHUPOBAHUE W OCYILIECTBICHUE JICCTBUM B OKPYXKAIOWIEH Cpelie Ha
OCHOBE 3HaHUS LEJIEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIBHOCTH JKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU 10 (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAy4YHOW [ESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIET0BATEIBCKYIO
JEATEIIbHOCTh UHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

IHo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBUS

Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

ONPEAEATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMSI B PaCCMATPUBAEMBIX
bU3MYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIESIM, OLICHUBATh PUCKHU MOCIIECICTBUN NEATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

Pa3BHUBATb KPCATUBHOC MBIIIJICHUEC ITPHU PCHICHHUHN ) KN3HCHHBIX HpO6HCM.
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Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

BJIa/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJaMHU
buznIeCKOil HayKU;

BJaJIeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESITEIbHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIICHUs 3a1a4  (PU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIQJICTh BHUAAMH JCSITCILHOCTH MO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJE MPU CO3JaHUM Y4EOHBIX MPOEKTOB B 00IaCTU
bu3uKy;

BBISIBJISITH IPUYUMHHO-CJIEICTBEHHBIE CBSI3W M aKTyaJU3UpOBATh 3aj]auy,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUTh AapTryMEHTHl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIIeHNUS;

aHaJIM3UpPOBaTh MOJYYEHHbIE B XOJAE pEIICHUs 3aJadd pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jlayd B 00pa3oBaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KHU3HEICSITSIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE MTOAXO0AbI U PEIICHNUS;
CTaBUTH NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE albTepHATUBHBIC PELICHHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMH MOJYy4YE€HUS HUHPOPMALMHU (PU3UUECKOTO COIAEPKAHMS
U3 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpPEeTalni0 UHPOPMALUU pa3IMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B  PEUNICHHWM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ COoONIoJIeHuEM TpeOOBaHUII SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBbI, PecypcocOepekeHus, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€301aCHOCTH;
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CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEP)KaHUSA B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIBHYIO (POPMY TPEICTABICHUS U BU3YyAIHU3AIIH.

KoMMyHMKaTHBHBbIE YHHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

OCYILECTBIATh OOLIEHWE Ha YpokKaXx (U3MKM U BO BHE-YpPOUYHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
WHIMBUIYAIBHON paboThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX JACUCTBUNA C y4y€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTUKEHHUIO: COCTaBIIATh IUJIaH
NEUCTBUM, paCIPENEISATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAaJa M Ka)KIOTO yYaCTHMKAa KOMAaHJIbI B
o0l pe3yabTaT Mo pa3padOTAHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HAEH C NO3ULUUU HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallusiX,  IpOSBISATH  TBOPYECTBO M  BOOOpa)xeHHe,  ObITh
WHULMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIUECTBJISITh  TTO3HABATEIBHYIO JEATEIIBHOCTh B
obsacth (U3UKA U AaCTPOHOMMH, BBISBISATH NPOOJEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKOH padOThl ¢ YYETOM HMEIOIIUXCS
peCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, AapryMEHTHpPOBAThH €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

23



c1oco0cTBOBaTh (YOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULMUA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYaIlMsSIM, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIBHOW pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

HCIIOJB30BaTh MNPUEMBI pedIIeKCHU IS OLIEHKU CHUTYallMH, BBIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBATh PUCKA W CBOEBPEMEHHO INMPUHHUMATh PEUICHUS IO HUX
CHIDKCHHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTHI JPYTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA ONTHOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHero oOmero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIIMOHATBHBIH UHTEIUICKT, MPEeIoJIararoIni
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWs,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

HMOIIMOHAJIBHOE COCTOSTHUE, BUIETh HAINPABIEHUS PA3BUTHS COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B cE0€;

CaMOpPETYyJIMPOBaHUs, BKJIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HMOIIMOHAJIBHBIM WM3MEHEHUSIM U MPOSBISATH T'MOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIIeXy, ONITUMH3M, UTHULIUATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOMS U3
CBOMX BO3MO>KHOCTEH;

HOMIIATUHU, BKJIIOYAIOUIEH CIOCOOHOCTh TMOHHMMATh  3MOLIMOHAJIBHOE
COCTOSIHUE JAPYIMX, Y4YWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHMS,
CHOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIOIIUX CHOCOOHOCTh  BBICTPaMBAThH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemarb KOH(IUKTHI.
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[TPEAMETHBIE PE3VJIbTATHBI

K xonny oOyuenuss B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMUYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COLMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
4eJioBeKa, POJib U MECTO (U3HKU B COBPEMEHHOM HAay4yHON KapTUHE MUpa,
3HAQUYEHHE OMNKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
NPOTHOCTUYECKOW  (QYHKIUH  (U3NYECKOM TEOpUHM — MEXaHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOAWHAMHUKH, POJIb (U3UYECKOW TEOPHH B
dbopMHUpOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBHUSL TPUMEHUMOCTH Mojeie (U3Mdeckux Teln U
MPOLIECCOB (SIBJICHUM): HWHEpIMalbHAas cUCTeMa OTcuéTa, aOCOJIOTHO
TBEpIOE TEJI0, MaTepualibHasi TOYKa, PAaBHOYCKOPEHHOE JBUKEHHE,
CBOOOJIHOE mMajieHue, aOCOoNIOTHO ympyras naedopmariusi, aOCOIIOTHO
yrIpyroe u abCONMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICNIU ra3a, KUIKOCTH
U TBEPJOTO (KPUCTAILUTMYECKOT0) Teja, UACabHbIN ra3, TOYCUHBIN 3apsi,
OTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIAaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAMM3UPOBaTh M OOBACHATH MEXAaHHMYECKHE TIPOLECCHl U SBJICHHS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO JBIKEHUS, (POPMysbl KHHEMATHUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumnes aJis CKOPOCTH M TEepeMelieHus,
3akOHbl HprOTOHA, NpUHLMII OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUSI UMITYJIbCA U MEXAHUYECKOU
DHEPIuM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
YCJIOBUSL paBHOBECHUs] TBEPJAOro Tejia), MOpU HATOM HCIOJIb30BaTh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (U3HUECKUX 3aKOHOB: MpeoOpazoBanumii [ anmies, BTOporo
U TpPEeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpaHEHHUSI HMIyJbca U
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOLIECCHI U SIBJICHUSI, UCTIOJIb3YS
ocHoBHble mojoxkeHus MKT wu 3akoHBl MonekynsipHOW (U3UKH U
TEPMOJMHAMUKU (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HDHEPrUer TEIJIOBOTO JBWKEHUS W KOHLEHTpALMEW €ro
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MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CPEIHEH KUHETHYECKOM
SHEPrUe TEIJIOBOrO JIBHXKEHHSI €r0 YaCTHIL,

CBA3b JABJECHUS HACAIBHOIO ra3a C KOHLEHTpalMel MOJIEKYJd M €ro
TeMmieparypoi, ypaBHeHue MenaeneeBa—KnanelpoHna, NEpBbId 3aKOH
TEPMOJMHAMUKY, 3aKOH COXPAHEHHs HHEPrHMHM B TEIUIOBBIX MPOIECCAX),
Opyd 3TOM  UCIIOJIB30BaTh MAaTEMaTUYECKOE BBIPAKEHHWE 3aKOHOB,
yKa3blBaThb  YyCJIOBHA  NPUMEHHMMOCTH  ypaBHEHUs  MeHeneeBa—
KnanelipoHa;

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIIMAIBHOCTh
AIEKTPOCTATUYECKOTO TIOJIA, MNPUHLMII CYHEPHO3UIUN SIEKTPUUECKUX
IIOJIEH, MPU ATOM YKa3bIBas YCJIOBMS INpUMEHUMMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoyns—JIeHna,
npasuia Kupxroga, 3akonsl @apanes A1 371€KTpoIn3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
IIEPEMEIICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTCHUUAJIbHAs DJHEPrus, KHUHETUYECKAs
JHEpPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHLHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
SHEprusl B3auMOJEHCTBUS Tena ¢ 3eMi€id BOMM3U €€ TOBEPXHOCTH,
3HEeprust ynpyrod nedopmanuyd NPYKHUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIIOTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
OHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOro TEMIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh  TIOJISI TOYEYHOIO 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JAMDJIEKTPUKE, MOTEHIMAI 3JIEKTPOCTATUYECKOTO MOJS,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYIIAas  CWJla, CHUJa  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTUS SJIEKTPUUECKOTO MO
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IBUJKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, MudPy3us, ucrnapeHue,
KHUIIEHUE U KOHAEHCALWs, IUIaBJICHUE U KPUCTAJUIM3aLKs, HAPABJIEHHOCTh
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TEIIONEPENauH, IEKTPU3aALUs TeJ, SKBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
IpYyrol C  HWCIOJb30BAaHUEM  IMPSAMBIX  HU3MEPEHHI, TIpU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCUPOBATh pe3yJbTaThl MMOTYyYEHHON
3aBUCUMOCTH (U3NYECKUX BEIWYMH B BHUAEC TpapUKOB C YYETOM
aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JIENaTh BBIBOIBI IO pe3yJbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTUMAJIbHBIA METOJlI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYCHHBIE PE3yNbTaThl M J€JaTh BBIBOJ O CTaTyce NPEIJI0KEHHON
TUIIOTE3bI;

coOJiro1aTh paBujia OE30MaCHOrO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1aOOpaTOPHOTO 000PYAOBAHMUS;

peuiate pacy€THbIC 3aJa4yd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUEcKOll Mojenu, OTBeYawIlled TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢uznyecKux TEOpUl NpH HUCHOJIB30BAHUU MAaTEMaTHYECKHMX METO0B
peuieHus 3a1a4, NpoBOJIUTh Pacy€Thl HA OCHOBAHUM UMEIOIINXCS TAHHBIX,
aHANIM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
Y4ETOM IOJTYYEHHBIX PE3YJIBTATOB;

pemaTth KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKHUE 3HAHUS M OOBSICHEHHUS OCHOBHBIX
MPUHIIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX W 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;
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aHaJIM3UPOBATh M OLIEHUBATD MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOMN
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHONM C (PU3MYECKUMH IpOLIeCCaMu, C
MO3UIINI 9KOJOTHYECKON O€301MacHOCTH,

IOPEJICTaBICHUA O pPALMOHAIBHOM IPUPOJONOIb30BAaHUM, a TaKKe
pa3yMHOM MHCIIOJIb30BAaHUM JIOCTMDKEHUH HAayKd M TEXHOJOTUH IS
JAbHENIIIET0 Pa3BUTHS YEIOBEYECKOTO OOIIECTRA;

NPUMEHATH pa3jMuHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTo
COJEp)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE HH()OPMAIIMOHHBIE
TEXHOJOTMM JJI1 TIOMCKA, NepepalOTKU U TNPEAbsBICHUS Y4YEOHOH U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJNYYEHHOWM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaALIUK;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMKW B Mpolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C MCIOIHEHUEM pa3JUYHbIX COLUAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKIJAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiiend npodecCUOHaIbHON JesITeIbHOCTH IO
CHEIHUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQuIIs.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/IbI
11 Hayunslii MeTO MO3HAHUS TPUPOIBI 5 1
Htoro no pazneny 5 1
Paznen 2. MEXAHUKA
2.1 Kunemartuka 12 1 1
2.2 JluHamuka 13 1 3
2.3 Cratuka TBEpIOTO TENa 6 1 1
2.4 3aKOHBI COXPAHEHHUS B MEXAHUKE 12 1 1
Hroro mo pazueny 43 4 6
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM Teopuun 15 1
3.2 Tepmoaunamuka. TennoBble MalIMHBI 19
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 13 1
MepeX bl
Hroro no pazneny 47 3 !
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNEKTPUUECKOE MOJIE 23
4.2 [TocTOsSIHHBIN MEKTPUYECKUI TOK 25 2
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4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 54 2 2
Pasznen 5. PUSHUECKHM TIPAKTUKYM

51 duznUecKuil IPaKTUKYM 10 10
Hroro mo pazueny 10 10
Pa3zgea 6. UToroBoe noBropeHue
6.1 rorosoe moBTopeHue 11 1
Htoro no pazneny 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 11 19
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne KoHTtpoJib- Jdara uudposeie
n/n Tema ypoka Bcero  HbIe b Tpaxriec- u3ydyeHusi oOpa3oBaTesIbHbIE
KHe padoThl
padoTbI pecypcsl
®duznka — pyHIaMEHTAIbHAS HAyKa O MPUPOJIC.
1 HayuHblii MeTOT TO3HAHUS U METOBI UCCIIEIOBAHUS 1
busznyecKux sIBICHUN
5 OKCHEPUMEHT U TEOPUs B IPOLIECCE MTO3HAHUS 1
npupozsl. Habmonenne u skcriepuMeHT B pusnke
CniocoOb1 u3mepeHus: GU3NYECKUX BETUUHH.
3 AOCOmIOTHAs M OTHOCUTENIbHAS TOTPEITHOCTH 1
U3MEpPEHUI (PU3UICCKIX BEITHUUH.
MopnenupoBanue B ¢pusuke. Ponb u mecto ¢pusuku B
4 dbopMUPOBaHUN COBPEMEHHOM Hay4YHOU KapTUHBI MUPAa, 1
B [IPAKTUYECKOU JEATEIbHOCTH JIFOIEU
BBoaHas koHTposibHAsA paboTa
5 1 1
Mexanunueckoe nBuxkenue. Cucrema orcyera.
6 OTHOCUTETHPHOCTh MEXAaHUUECKOTO JIBIKEeHHS. [Ipsimast 1
u oOpaTHas 3a/1a4i MEXaHUKU
Pannyc-BekTop MaTepHalbHONW TOYKH, €r0 IPOEKIUU Ha
7 ocu koopauHat. Tpaektopus. [lepememnienre. CKOpocTb. 1

Hx IMPOCKIMH HA OCHU KOOPAUHAT

31




PaBHOMEpPHOE ITPAMOIIMHEVNHOE IBUKEHHUE.

8 ['padpuaeckoe onrcanue paBHOMEPHOTO
IPSIMOJIMHEMHOTO JBUKCHHUS

9 CrnoxxeHue niepeMenieHnii u ckopocteil. Pemenue 3anau
HepaBHoMepHOe 1BU>KeHUE. MTHOBEHHAsI CKOPOCTb.

10 Yckopenue. [IpamoinHERHOE ABUKEHUE C TOCTOSIHHBIM
YCKOPEHUEM

1 ['paduueckoe onucanue NPSIMOJIUHEHHOTO IBUKEHUS C
IIOCTOSIHHBIM YCKOPEHUEM
CobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs..

12 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX rpaduKu

13 JIBmkeHue Tena, OpOIIeHHOTO MO/ YIIIOM K TOPU30HTY

14 JlaboparopHnas pabota Nel mo treme "M3yuenue
JIBYDKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO"
KpusosmueliHoe nBrkeHue. J[BuxKeHue 1o

15 OKPYXKHOCTH. YTJIOBas U JIMHEWHas CKOpocTs. [lepuon u
qacToTa. L{eHTpocTpeMuTenbHOE U MOITHOE YCKOPEHHE

16 [ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo TemMe
"Kunemaruka"

17 Konrtponsnas padora no reme "Kunematnka"
IIepsblit 3akoH HeroTOHA. IHEpIManbHble CUCTEMBI

18 orcuéra. [IpuHuun orHocurensHOCTH [ 'anumnes.
HeunepuuanbHble CUCTEMBI OTCUETA

19 Cuna. PaBHogeicTByromas cuiia. Bropoii 3akoH

Hrrotona. Macca
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B3anmopernicteue ten. Tperuii 3akoH HeroToHa

20

21 [Ipunnun cynepno3unuu cuil. Pemenue 3agayd Ha
IIpUMEHeHne 3aK0OHOB HproToHa

99 JlaGopaTtopnas padora Ne2 mo teme "M3yueHue
JBUKEHMSI T€JIa 110 OKPY>KHOCTH"

93 3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTD
rPaBUTAMOHHON U MHEPTHON MacChl

24 Cuna TspKeCTH M yCKOpeHHe CBOOOIHOTO Na/IeHus
JIBrkeHne HeOECHBIX TeN U MX HCKYCCTBEHHBIX

25 cryTHUKOB. [lepBas kocMuueckasi CKOPOCTb. 3aKOHBI
Kennepa

26 Cuna ynpyrocru. 3akoH I'yka. Bec tena

97 JlaGopatopHas pabota Ne3 no teme "M3mepenue
YKECTKOCTH IPYKHUHBI"
Cua tpenust. [Ipupona u BuabI cui Tpenus. [[Bmxenue

28 B )KMJIKOCTH U ra3e ¢ y4ETOM CHJIBI COITPOTUBIICHUS
Cpelbl

29 JlaGopaTtopnast pabota Ne4 o teme "M3mepenue
Kod(puImeHTa TpeHHs CKOJIbKECHHS"

asieHue. ['mapocratnueckoe nasnenue. Cuia

30
Apxumena

31 AbcomoTtHo TBepoe Teno. [ToctynarensHoe u
BpalllaTeIbHOE ABM)KEHNE TBEPJIOTO Tea

39 MoMeHT cuiibl OTHOCUTENBHO OcH BpauieHus. [lnedo

CHIJIbI
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CrnosxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teiy. LleHTp
TSDKECTH Teja. Y CIIOBUS PABHOBECHS TBEPAOIO TEIIA.
Buael paBHOBeCHs

34

35

36

JlaboparopHnas pabota Ne5 o reme "M3yuenue
paBHOBECHS TeJa MO/ 1eHCTBUEM HECKOJIBKUX CH"
[TonroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe
"Iunamuka. Ctathka TBep10ro Tena"

KoHnTtpoinbhas padora no teme "/I[nnamuka. Cratuka
TBEpAOro Tena"

37

HNMnynbec MmaTepualbHOW TOYKH, CUCTEMBI
MaTepHalbHbIX TOYeK. LIeHTp Macc cucTeMbl
MaTepHabHBIX TOUEK. Teopema 0 JBUKEHNH LIEHTpa
Mmacc

38

39

40

NMmynbe cuibl 1 UISMEHEHHE UMITYJIbCa Tela. 3aKOH
COXpaHEHHUs UMITyJIbca. PeakTUBHOE NBUKEHME
MoMeHT UMITyJIbCa MaTepUaAIbHONW TOUKH.
IIpencraBieHne 0 COXpaHEHUU MOMEHTA UMITYJIbCa B
LEHTPAJIbHBIX MOJIAX

Pemenue 3amau mo teme "3aKkoH CoOXpaHEHUS UMITYJIbCA"

41

Pabota cuibl Ha MaJIOM M Ha KOHEYHOM ITEPEMEIICHHUH.
I'paduueckoe npencraBnenre padoThl CHIIbI. MOITHOCTH
CHJIBI

42

43

Kunernyeckas sneprus. Teopema 06 U3MeHEHUH
KMHETUYECKON SHEPrUU MaTepUATIbHON TOUKH

[ToTeHanpHbIe ¥ HEMOTEHIIMATBHBIC CHJIBI.
[MotenmanpHas sHeprus. Bropas kocMuieckas
CKOPOCTb

34




Tpetrbsa kocMudeckasi ckopocTb. CBsi3b pabOThI
HEMOTEHIUAIBHBIX CUJI C U3MEHEHUEM MEeXaHUUYECKON

44 SHEPrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKOM 3HepTruu

45 Jlaboparopnas pabota Ne6 o reme "V3yuenue 3akoHa
COXpaHEHMsI MEXaHUYECKOM 3Heprun”

46 Yupyrue u Heynpyrue CTOJIKHOBEHHUS. Y paBHEHUE
bepuymiu 115 uaeanbHON KUIKOCTH

47 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo Teme "3aKOHBI
COXpaHEHHUs B MEXaHUKE"

48 KonTtponpsHast pabota o Teme "3aKoHbI COXpaHEHUS B
MexaHuke"
Pa3BuTHe npeacTaBieHuit 0 MPUPO/IE TEMIOTHI.

49 Ocuosusie nonoxenus MKT. Iuddysus. bBpoyHosckoe
JIBI)KEHUE
CtpoeHue ra3000pa3HbIX, KHUJIKUX U TBEPBIX TET.

50 XapakTtep JBUKEHUS U B3aUMOJACHCTBUS YaCTHUIL
BEILIECTBA

51 Macca u pazmepsl Mosiekyn (atomoB). KonuectBo
BemectBa. [locTostHHas ABoraapo

59 Temneparypa. Terosoe paBHoBecue. [lkana Lenscus

53 WneanpHbIi ra3. I'a3oBbIe 3aKOHBI

54 VpaBuenne MenneneeBa-Kianeiipona. Pemenue 3agau

55 AOGcomioTHas TemnepaTypa. 3akoH JlanpToHa
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I/I30Hp0ueccm B NACAaJIbHOM ra3€ ¢ HOCTOSIHHBIM

%6 KOJIMYECTBOM BEIIECTBA

57 I'padmueckoe mpeacTaBaeHUE U30MPOLIECCOB: U30TEPMA,
u30xo0pa, n3odapa

58 JlaGopaTtopnas pabora Ne7 mo teme
"DkcnepuMeHTalIbHAas MpoBepka 3akoHa I 'eit-Jlroccaka"

59 OcHoBHoe ypaBHenne MKT

60 Pemenue 3amgau o reme "OcHoBHOe ypaBHeHue MKT"
CBs13b a0COTIOTHOI TeMIepaTypbl TEPMOAMHAMUYECKOM

61 CHUCTEMBI CO CPEAHEN KNHETUYECKON YHEPTUen
MOCTYNATEIbHOr0 TEMJIOBOIO ABMKEHUSI €€ 4aCTHUIL

62 O06o0011eHHe U cucTeMaTU3alus 3HaHUH 110 TeMe
"OcunoBbl MKT"

63 Konrtponsnas padora no reme "OcHoBst MKT"
TepMoanHaMuyeckas cuctema. 3ajlaHue BHEIIHUX
ycnosui 1 T/ cucremsl. BHelHne U BHYTpEHHUE

64 napametpsl. [lapamerpst T/I cucTeMsl Kak CpeHKE
3HAUEHUS BEIMYUH, ONMCBIBAIOIINX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

65 Hynesoe nauano tepmoanHaMuku. CaMONponu3BOJIbHAS
penakcanus T/l cucTeMsl K TEMJIOBOMY PaBHOBECHIO

66 Monenb uieanbHOro ra3a B TepMOJIMHAMUKE. Y CIIOBUS
MIPUMEHUMOCTHU 3TON MOJEITHN

67 VYpasuenue Menneneesa-Knaneiipona u BeIpakeHUE

JUIsl BHYTPEHHEN YHEPIUH
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BeIpaxenue 111 BHyTpEHHEH SHEPTUHA OJHOATOMHOI'O

68 ujeanbHOro raza. KBasucrarnueckue v HECTaTUYECKHUE
MPOLECCHI

69 DnemeHTapHas paboTa B TepMOAMHAMUKE. Borarcienue
paboTsI 1o rpaduKy mnporecca Ha PV-auarpamme

70 Tennonepenava kak crocod U3MEHEHUs BHYTPEHHEH
sueprum T/] cuctembl 6e3 coBepiieHUs: pabOThI

71 KonBek1us, TemionpoBogHOCTb, U3IyYEHUE
KonnuecTBo Tennotel. TemoéMKoCcTh Tena. Y aenpHas u

72 MOJISIpHAsI TEIUIOEMKOCTH BEIIECTBA. Y IeIbHAs TEIII0TA
CropaHus TOTUIMBA

73 Pacuét xonmuecTBa TEIIOTHI MPU TEIUIONIEpeIaue

74 [Tonsitue 06 amnabaTHOM mporecce. I1epBrIii 3akoH
TEPMOJIMHAMUKHI

75 KonunuectBo TennoTel u paboTa Kak Mepbl U3MEHEHUS
BHyTpeHHel 3Heprun T/l cucremsl
BTopoii 3ak0H TepMOIMHAMUKY ISl PABHOBECHBIX U

76 HEpaBHOBECHBIX MpoleccoB. HeoOpaTumocTh
MIPUPOIHBIX MTPOIIECCOB

77 [Ipunnune! aeiictBus TernoBbix Mammud. KIT/

78 MakcumansHoe 3Hauenue KII/I. [lukn Kapuo

79 Pemenne 3agau mo Teme "KII/ TennoBeix MammH"
DKOJIOTHYECKUE aCTIEKTHI UCIIOJIb30BAHUS TEIIJIOBBIX

80 nBurateneil. TermmoBoe 3arps3HeHne OKpYKaroen

cpebl
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OO0001IeHUE U CUCTEMATU3ALIMS 3HAHUM 110 TEME

81 Y Y
Tepmonnnamuka. TernoBble MalIMHBI

82 KonTtponpHas padora no teme "TepMonanHamMuKa.
TennoBbie MauHb!"

83 [TapooOpa3zoBanue u konaeHcauus. Mcnapenue u
KUIIeHUE. Y IeibHasl TerioTa napooopa3oBaHus
Haceimiennble n HeHacbleHHbIE Tapel. KauecTBeHHas
3aBHCUMOCTH TJIOTHOCTH U JJABJICHHSI HACHIILIEHHOTO

84 napa oT TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00bEMa
HACBILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPaTyphl
KUIICHUS OT JaBJICHUS B KUAKOCTU

85 BnaxHocTh Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS
BIIQXKHOCTh

86 Pemenue 3amau o reme "BiaxkHocTs Bo3myxa"

87 Tsépnoe teno. Kpucramiueckue u amop@Hble Tena.
AHUN30TpONUS CBOMCTB KPUCTAIJIOB

88 [TnaBieHne u kpucTauM3anys. Y JelbHas TEIIOTa
riaBieHus. Cyonumanus
Hedopmaruu TBEpAOTO Tena. PacTskeHue u cxaTue.

89 .
Cnsur. Moayns IOwnra. Ipenen ynpyrux nedopmannmii

90 TeroBoe pacluMpeHne )XKUIKOCTEN U TBEPABIX TEN.
AHrapMOHHM3M TEITOBBIX KOJIEOAHUI YaCcTUIl BEIIECTBA

91 [IpeobpazoBanue 3Hepruu B (pa3oBBIX Mepexoiax

92 VYpaBHeHHe TeI0BOro H6anaHca

03 [ToBepxHOCTHOE HaTsKeHUE. KanwuisipHbIe SBIICHUS.

I[aBJ'IeHI/IC noa HCKpHBHeHHOﬁ MMOBCPXHOCTBIO
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)kunkoctu. Popmyna Jlammaca

O060011IeHNE U CUCTEMATU3ALUs 3HAHUI 110 TEME

eraTHble COCTOsIHUS BeulecTBa. Pa3oBble

94 "A b
nepexonl"

95 KoHnTtposbHast pabota mo Teme "Arperatabie COCTOSTHUS
BelecTBa. PazoBbie nepexoabl"”
DneKkTpu3anus Tel U e€ MPOosiBICHUA. DIEKTPUUECKUM

96 3apan. JlBa Buaa syeKkTpuueckux 3apsaos. [IpoBoanuky,
JUAJIEKTPUKU U MTOIYIPOBOJHUKHI

97 DJIeMEHTAPHBIN JIEKTPUUECKUM 3apsia. 3aKOH
COXpaHEHMUsI FJIEKTPUUYECKOTO 3apsiia

08 B3aumopeiictBue 3apsanoB. Toueunsle 3apsiibl. 3aKOH
Kynona

99 Pemenue 3amau mo teme «3akoH Kymona»

100 Onekrpuueckoe nojue. Ero aeiicTBue Ha 3J1eKTpUYECKHE
3apsbl
Hanpsx€HHocTh 3nexTprudeckoro nosst. [IpoOnsiii

101 3aps. JIuHuM HaNpsSKEHHOCTH 2IEKTPUUECKOTO TIOJIS.
OnHOPOIHOE NEKTPUUYECKOE T10JIE

102 [ToTeHuManbHOCTh ANEKTPOCTATUYECKOTO MOJISL.
Pa3HOCTh NOTEHIIMAIOB U HANIPSKEHHUE

103 [loTenumanpHas 3Heprust 3apsaa B JEKTPOCTaTUIECKOM
nosie. [loTeHuan 3neKTpoCcTaTuYecKoro mosst

104 CBs13b HANPSKEHHOCTH T10JISL M Pa3HOCTH MOTEHINAIIOB
JUISL 3JIEKTPOCTATHUECKOTO TIOJIS

105 [TpuHIMI CYyTIEPHIO3ULIH SIEKTPUUECKUX MOJIeH
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Pemenue 3anau no teme "Cynepnosunus

106 .
3JIEKTPUYECKUX TOJIEH

107 ITone Toueunoro 3apsaa. [lone paBHOMEpHO
3apsHKEHHOMN Cephl
[Tonie paBHOMEPHO 3apsHKEHHOTO 10 00BEMY HIapa.

108 [Tose paBHOMEPHO 3apsHKEHHOM 0€CKOHEUHOM
IIJIOCKOCTH

109 IIpoBOIHUKY B AJIEKTPOCTATUYECKOM TTOJIE. Y CIIOBUE
paBHOBECHUSI 3aps0B

110 JIM3IeKTpUKY U NOJIYIPOBOAHUKY B
AJIEKTPOCTATUYECKOM I10J1€

111 KonneHcarop. D51eKTpoEMKOCTh KOHIEHCATOPA.
DIIEKTPOEMKOCTD IJIOCKOTO KOHJEHCAaTOpa

112 [TapannenbHoe coelMHEHNE KOHAEHCATOPOB

113 [TocnenoBarenbHOE COeIMHEHNE KOHIEHCATOPOB

114 DHeprus 3apsHsKeHHOT0 KOHJIEHCaTopa

115 JIBr>keHue 3apsKEHHOW YaCTHUIIbI B OJTHOPOJHOM
AIIEKTPUYECKOM I10JIe

116 Pemenue 3anau no teme "J{B>keHHE 3apsKEHHON
YaCTULIBI B OJTHOPOIHOM 3JIEKTPUUYECKOM Iosie"

117 O00011eHne 1 cUCTEMAaTU3ALNS 3HAHUI 110 TEME
"Onexrpuueckoe noiue"

118 KonTponbHas pabota no teme "DnekTpuyeckoe mnose"

119 Cuna toka. [TocTossHHBIN TOK. Y CI0BHSI CYIIECTBOBAHUS
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MOCTOAHHOI'O DJICKTPHUYCCKOI'O TOKA

Ucrounuku Toka. Hanpsixenne u 3/1C

120

121 3akon Oma 1 yyacTka Henu. DJIeKTPUIECKoe
COIIPOTHBIICHUE
3aBUCUMOCTB COMPOTUBIICHUSI OTHOPOIHOTO

122 MIPOBOJIHUKA OT €0 JUTMHBI U TIJIOMIAIH TTOTIEPEYHOTO
CEYeHHs. Y IeTbHOE COMPOTHUBIICHNE BEIIECTBA.

123 [locnenoBarenbHOE, NapayuIEIbHOE, CMEIIAHHOE
COCIMHEHHE MPOBOIHUKOB

124 Pemenue 3amau no teme "[locnenoBarenasHoe,
napajuleJIbHOE, CMEIIAaHHOE COEIMHEHNE IPOBOIHUKOB"

125 Pemenue 3amau no teme "[locnenoBarensHoe,
napasuieIbHOe, CMEIIaHHOE COeTMHEHNE IPOBOIHUKOB"

126 JlabopaTtopHnas pa6ota Ne8 mo teme "llocnenoBaTtenbHoe
Y TlapaJyieIbHOE COSUHEHHUS TPOBOJIHUKOB"

197 Pacuér pa3BeTBIEHHBIX dJIEKTpUUeCKUX Lenel. [Ipasuna
Kupxroga

128 Pemenue 3amay o teme "Ilpasuna Kupxroda"

129 Pabora sanexrpuyeckoro Toka. 3akoH J[>oyns —JleHua

130 Pemenue 3amau mo teme "PaboTa anmekTpuyueckoro
toka.3akoH Jlxoyns-Jlenna"

131 MomHOCTh 3EKTPUYECKOTO TOKA. TernnoBast MOLIHOCTD,
BBIZICNIIEMas Ha Pe3UCTOpe

132 Pemenue 3agau no reme "MOIIHOCTD 3JEKTPUUYECKOTO
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TOoKA"

133 OJIC u BHyTpEeHHEE CONMPOTHUBIICHUE UCTOYHMKA TOKA

134 3akoH OMa 1J1s1 IOJIHOM (3aMKHYTOM) JIEKTPUYECKOM
enu

135 Pemenue 3anau no teme "3akon OMa asis nosaHoM nenn"

136 Jlaboparopuas pabota Ne9 o reme "Msmepenue D/1C u
BHYTPEHHET'0 COIIPOTUBIIEHUS! ICTOYHHMKA TOKA"
MoIHOCTh UCTOYHHKA TOKA

137

138 KopoTkoe 3ambikaHue

139 Konpnencarop B 1ienu NocTOSIHHOTO TOKa

140 Pemenue 3amau o reme "Konnuencarop B nenu
MOCTOSIHHOTO TOKa"

141 Pemenue 3anau no teme "I10CTOSHHBIN 2NEKTPUUECKUI
TOK"

142 O06o0011eHNe U cuCTeMaTU3alMsl 3HaHUH 110 TeMe
"ITocTOSTHHBIN NEKTPUYECKUH TOK"

143 Kontponbnas padota o teme "IlocTossHHBIN
ANEKTPUIECKUIN TOK"

144 DneKTpuyuecKas MpOBOAUMOCTD Pa3JINYHBIX BEILIECTB.
DneKkTpruuecKuil TOK B MeTajuiax. CBepXIpoBOIUMOCTh

145 DNEKTpUYECKUH TOK B pacTBOpPax M pacilaBax
IIEKTPOJINTOB. 3aKoHbI Papajes 17 3JIEeKTPOoIn3a

146 DnexkTpuueckuil Tok B razax. [lnazma
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DJeKTpUUECKUil TOK B Bakyyme. BakyyMHbIe ipruOOpbI

147
148 DNEKTPUYECKUH TOK B IIOJTYITPOBOJHUKAX
149 [TonynpoBoIHUKOBBIE TPHOOPEI
du3nyecKkuil MpakTUKyM 1o teme "M3Mepenne cuibl
150 TOKA Y HAIPSDKEHMSI B LIENIN IOCTOSIHHOTO TOKA IpU
MIOMOIIIY aHAJOTOBBIX M HU(POBBIX H3MEPUTEIBHBIX
npubopos"
®usnueckuil NpakTUKyM 1o teme "M3yuenue
151 HEPAaBHOMEPHOI'O ABUKEHHUS C LEJIBIO OIIPENEICHHUS
MTHOBEHHOM CKOpocTH"
®uznyeckuil npakTukyM no teme "M3mepenue
152 YCKOpPEHUS IPU MPSIMOJIUHENHOM PAaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IJI0CKOCTH"
Dusnueckuil nIpakTUKYM 110 TeMme "3yuenne ABMKEHUS
153 o -
Tena, OpOIIEHHOTO TOPU30HTAIBHO"
®uznueckuil npakTukyM no teme "Hecnenosanue
154 3aBUCHUMOCTH Tepro/ia o0palieHusi KOHN4eCKOTro
MasiTHUKa OT €ro napamerpos"”
®uznyeckuil npakTukyM 1o teme "IIpoBepka runoresbl
155 0 HE3aBUCHUMOCTH BPEMEHU JIBKEHHS OpycKa 1o
HAKJIOHHOM INIOCKOCTHU Ha 33J1aHHOE PACCTOSIHUE OT €ro
Macchr"
156 ®uznyeckuil NpakTukyM 1o teme "M3ydenue

u3obapHoro nporecca"
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®uznyeckuil npakTukyM 1o teme "M3mepenue

157 YACIbHON TEIIOEMKOCTH"
®uznyeckuil npakTukyM 1o teme "M3mepenue
158 YZEIBHOTO CONPOTUBIIEHUSI IPOBOJHUKOB"
159 Ousnueckuii nmpakTUKyM 1o Teme "Habmonenue
aJeKTposn3a"
160 O060061eHre U cucTeMaTU3alus 3HaHUu#| 10 TeMe
"Kunemaruka.lunamuka"
161 O0o01IeHre ¥ cucTeMaTU3alus 3HaHUH TI0 TeMe
"3aKOHBI COXpaHEHUSI B MEXaHUKe"
162 O0o01IeHre U cucTeMaTU3alus 3HaHUH TI0 TeMe
"OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM Teopun”
163 O06o0061eHre 1 cucTeMaTu3alus 3HaHu| 10 TeMe
"Tepmoaunamuka. TennoBbie MaluHb!"
164 O06001eHre U cucTeMaTr3aIlis 3HaHUH 110 TeMe
"ArperatHble cocTosiHUS BelecTBa. da3oBbie nepexo/s!”
165 O06001eHre U cucTeMaTr3aIlis 3HaHUH 110 TeMe
"DnexkTpuueckoe mnoie"
166 O06o0061eHre U cucTeMaTu3alus 3HaHu| 10 TeMe
"ITocTOSIHHBIN ANEKTPUYECKUH TOK"
167 O06o001enre u cucTeMaTu3alus 3Hanui 1o Teme "Toku B
pa3In4YHbIX cpeaax”
168 [ToarotroBka K MPOMEKYTOYHON aTTeCTaAIlUN
169 [IpomexyTouHas aTTecTamms
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170

AHanu3 IpoMeXyTOYHOU aTTeCTalluU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

10

19
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