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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHOU TporpaMmsl, nipeictaBieHHbIX B DI'OC COO, a Takxe
c yuéroMm (¢enepasbHON pabodeid mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaau3yomux OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHaBIMBAET PEKOMEHYEMYIO IMOCIEI0BATEIbHOCTh U3YUEHHUS TEM M pPa3JeioB
y4eOHOro TmpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JIOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0ydYaroIIMXCH.
[TporpamMma mo ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHMM, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

Nzydenne kxypca (QU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJISIET PEaM30BaThH
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH KaxabIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUA 10 Pa3IMYHBIM  (PU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIBHOCTSIM.

B nporpamme no ¢pusmke onpenensitoTcs iIaHupyeMble pe3ysbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe).  HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYalolUXCs, OCBOMBIIMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriIyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TOIXO.

[TporpamMma o (hu3HKe BKITIOYAECT:

IUTAHUPYEMBIE PE3yNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI IO FOJaM O0yUYECHUS;

coziepkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[IporpaMmma 1o ¢Gu3WKe WMEET MPHUMEPHBIA XapakTep M MOXKET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX Pab0OvMX MpoTrpamMm.

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPEIOCTaBIIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
NOJXOJOB K MpenojaBaHuio0 (U3UKK Ha yYriayOJE€HHOM YpOBHE MpH YCJIOBHUU
COXpaHEHHs 00s3aTETFHON YaCTH COAEPIKaHUS Kypca.



®duzuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHue (U3NYECKUX 3HAHUN ONPENEIWIO XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYeHHUS] HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBoMcTBaMH. M3yueHue QPu3nku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyuaroierocs, B popMupoBaHUE YMEHUI MPUMEHATh HAYYHBIN METO/ MO3HAHUS
IIPU BHITIOJTHEHUH UMHU Y4EOHBIX HCCIICT0BAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUHM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET 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 cymanumapuzayuu. EE peannsanys NPEaIoyaracT HCIOJIb30BAHKE
TYMaHUTapHOTO NOTEHIMaNa (U3MUECKON HAayKH, OCMBICIIEHHE CBSI3M Pa3BUTHUS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOoOIeMaMHu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IIPEAINOoaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM 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 TI0 (PU3HKE JOJHKHO OBITH MTOCTPOCHO Ha
NPUHLIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaAMOCTOSITEIBHOTO YYEHHYECKOTO 3KCIEPUMEHTA,
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BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHE OIBITHI MPH HU3YYEHUH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
nBa crioco0a peanuzanuu GU3NYECKOro npakTukyma. B mepBom ciyyae mpakTUKyM
npoBoauTcs ymbo B koHIe 10 m 11 kmaccoB, nubO mociie MEPBOrO M BTOPOTO
MOJIYTOJUN B KaXKIOM M3 3TUX KjaccoB. BTopoil cmocod — 3To uHTerpanus padbor
IPaKTHUKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOPHIE MPOBOAATCSA B Ipoliecce
u3ydeHus: pazzmena (temsl). [Ipu sTomM moj paboTamMm TpakTHUKyMa MOHHUMAETCS
CaMOCTOATENILHOE HCCIEOBaHUE, KOTOpPOE TPOBOJAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi HHCTPYKIIUH.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MNpPECTaBiICHAa €IWHBIM MepeyHeM. Bribop
TEMaTUKU I 3TUX BUJOB YUYCHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBIIACTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUIAHUPOBAaHMUS M OCHalleHus kaOuHera ¢usuku. [lpum sTOoM obOecneunBaercs
OBIIAJICHNE OOYYAOIMIMMHCS YMEHUSMH TIPOBOJAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHS], UCCIECIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIWYMH U MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yesIeTCs PEIICHUIO0 PACUETHBIX M KAU€CTBEHHBIX 3a/1au.
[Tpu >TOM 17151 pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 3a7[a4M C SIBHO 33JIaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKON MOJEINbIO, TIO3BOJISIONINE TPUMEHATh U3yUCHHBIE
3aKOHBI W 3aKOHOMEpPHOCTH KaK W3 OJHOTO pasena Kypca, TaKk U WHTETPUPYS
MpUMEHEHUE 3HaHUN U3 Pa3HbIX pa3/eioB. st kKaueCcTBEHHBIX 3a]1a4 PUOPUTETOM
SBJIIOTCSL 3aJlaHusg Ha OOBSCHEHHE/Tpe/CKa3aHue NpPOTEeKaHUsi (U3MIECKUX
SIBJICHUN M TIPOIIECCOB B OKpY’KarolIel JKM3HM, TpeOyromue BbIOopa hHU3nIecKon
MOJIJIH JIJIsl CUTYaIl|H MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @I'OC COO k maTepuanbHO-TEXHUUECKOMY
oOecrieueHunto yuyeOHoro nporecca Kype Gu3uku yriyoaEéHHOro ypoBHS Ha YPOBHE
cpenHero oOiero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSAX IMPEIMETHOTO
kabuHeta. B kaOunere (U3MKM JODKHO OBITh HEOOXOIUMOE JIabopaTOpHOE
000pyTIOBaHUE IS BHIMIOJTHEHNS YKa3aHHBIX B IpOrpaMMe 1o (pu3nke y9eHHIECKuX
OIBITOB, TAOOPATOPHBIX PabOT U PabOT MPAKTHKyMa, & TAKKE JTEMOHCTPALIMOHHOE
obopy10BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
NPUHIIATIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TIporpaMMme M0 (U3HMKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI  M3YyYaeMbIX SIBJICHUH M  TPOIECCOB, OSMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHJI€ TEeMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére
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OJTHOTO KOMIUIEKTa Ha JBYX OOydYamommxcs. TeMaTH4ecKue KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIAMH U3y4eHUs PU3UKHU B 00IIEM 00pa30BAHUU SIBJISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
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 JJIsI 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.

JlocTuxeHre 3TUX 1eleld 00ecreuynBaeTCsl pelieHueM CIEIYIOMUX 3a1a4d B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
(bu3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CIIOCOOO0B PEIICHMS Pa3IMYHbIX 33/1a4 C SIBHO 3aJIaHHON (hU3UICCKOU
MOJIE/IBIO, 3a/lad, TOAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE cO3/aHue (U3UYECKON
MOJIEIM, aJEKBATHOM YCJIOBHUSM 3aJlaud, B TOM 4YHUCJE 3a7a4 HWHXXEHEPHOIO
xXapakrTepa;

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 YCJIOBUM IS PAa3BUTHUS YMEHUW NPOECKTHO-UCCIEA0BATENBCKOM,
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 ¢usuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO 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.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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 (PU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

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

MopenupoBanue QU3MUECKUX SIBJICHUN M MPOIECCOB (MaTepHaibHas TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaTbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unoTe3a. @U3NYECKHl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. DU3nyeckas Teopusl.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpa, B MPAKTUYECKON JIEATEIbHOCTH JIIOCH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepeHune cuiibl TOKa U HAPSsHKEHUS B IIENU OCTOSIHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit no ¢usuke. [Ipumepsl nzmMepeHus
(bU3NYECKUX BEIUYHUH MPU MOMOIIYA KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MarepuasbHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemelienne, CKOpOCTh (CpeAHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMU Ha OCU CHUCTEMBbI KOOpJIWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABUKEHHE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOEe mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPHU30HTY. 3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TPpaPUKHU.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIILHON TOUYKH.

TexHU4ecKue yCTpOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETP,
JBUKEHUE CHAPSIOB, IEMHBIE, IECTEPEHYATBIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopnenp cucTteMbl OTCYETA, MIUTFOCTPALUs KMHEMAaTHYECKUX XapaKTEPUCTHUK
JBAYKEHUS.

Crioco0b! uccieI0BaHus IBHXKEHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHue ckopoCcTH IPH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHEHHE ITyTEM, TPAEKTOPHI, CKOPOCTEN JIBUKEHUS OJHOIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

M3yyeHne HEpaBHOMEPHOTO JIBHXKECHHSI C LIEJIBIO ONPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3mepenue YCKOPEHMUS CBOOOJTHOTO MAJICHUS (peKOMEHI0BAaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuyenue nBUKeHUs Tena, OpOIIEeHHOT0 rOpU30HTANBHO. [IpoBepka runoressl
O TPSAMOM MNPONOPLUOHAIBHOM 3aBUCHMOCTH MEXAY AAJIbHOCTBIO TNOJIETA M
Ha4aJIbHOM CKOPOCTBIO TEA.

W3yyeHue IBHKEHHUS Tella MO OKPY)KHOCTH C IOCTOSIHHOW [0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY TIEPHOJ1a OOpaIleHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Muepumanehbie cucrtemsl orcyéra. [IpmHImMn
oTHOcuTenbHOCTH ['anmunes. HemHepuuanbHble CHUCTEMBI OTCUYETA (ONpENENICHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHHSI CBOOOAHOTO MM IEHUS OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpauuecKkoil MHUpOThI. J[BUykeHHue HEOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Ttema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cnia TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne aByX LWIMHAPOB WIHM IIAPOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOICHCTBYIOLIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B UHEPLIUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenrie paBHOJAEHCTBYIOLIEH CUJ IPU JABUKEHUU OpyCKa MO HAKIOHHOMN
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOcCTH Frp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonbl cOXpaneHusn é MexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomMeHT umIynbca MarepuaibHOW TOUkHW. [IpencraBieHue o coxpaHeHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUM MATEPUATIBHOU TOUYKHU.
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[loreHnuanbHple W HENOTEHLUMANbHbIE CHibl. [loTeHHManbHAsE »HEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
SHEPrus Teia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnansHas S3Heprus Teina
B TPABUTAIIMOHHOM TOJi¢ OJHOPOAHOrO Imapa (BHyTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEIOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOJOMET, KOTIED, MPYKUHHBIA TUCTOJIET, THPOCKOII, PUTYPHOE KaTaHWE HAa KOHBbKAX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3mMeHeHne 3HEpTruu Telia Py COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKOM W MOTEHLHAIbHOW SHEPruil MpH
JEWCTBUU HA TEJIO CHJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHHE SHEPTUH NTPU CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3mepenue umiynbca Tejia o TOpMO3HOMY ITYTH.

W3mepenne CUuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE M MOIITHOCTH CHJIBI
TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TE€JIa C UMITYJILCOM CHIIBI.

HccnenoBanne coxpaHeHHsI UMITYJIbCA MIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TpEHUsI.

OmnpeneneHue pabOThl CWIBI TPEHUS] TPU ABWKCHUHM TeJla MO HAKJIOHHOM
IIJIOCKOCTH.

Paznea 3. MosexkyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrkeHue. XapakTep JBKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BELIECTBA. MoJaenu CTPOEHHUsI Ta30B, KUIAKOCTEU HU
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonuuecTBo BemectBa. [locTtostHHas ABoraapo.
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TennoBoe paBHOBecwe. Temmepatypa u cmocoObl e€ m3Mmepenus. [llkama
temneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akoH [lanpToHa. M30mpoiiecchl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIMATEIbHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€AIbHOTO ra3a (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COJIFOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHudeckue yCTpPOMCTBA M TEXHOJOTMYECKHE HPOLIECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us :xuIKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEH U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrOo mpouecca (PEKOMEHIOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckass (T[]) cucrema. 3amaHue BHEUMIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHne U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONIMCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIOBOMY PaBHOBECHIO.
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Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHue MenaeneeBa—KianepoHa U BbIpaXeHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TeMIIepaTypbl. BelpakeHue [uisi BHyTPEHHEH SHEPTUHA OJAHOATOMHOTO HACAIBHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npouecca Ha pV-nuarpamme.

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

KomnuectBo Ttermnorel. Tenno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. VYenbHass TemIoTa CropaHus
toruBa. Pacuér KoauuecTBa TemIoThl Ipu Temonepenade. Ilonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY ISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOJUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knay3uyc). HeobpaTuMoCTh IPUPOJIHBIX MPOIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHHYecKue yCTpONCTBA M TEXHOJIOTMYECKHE MPOLECCHl: XOJOAWIbHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOI0 HAcOoca, yTHIIN3alus OMOOPraHUYECKOTO TOILIUBA JJIs
BBIPA0OTKH «TETIOBOI» U 3JICKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.
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KomrmbrorepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydeHne B3aMMOCBSA3M DHEPTHM MEXKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEeMIEPaTyphbl KUTICHUS dKUJKOCTE.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3zoBanue u koHaeHcanus. Micnapenue u kunenue. Y nefpHas TermioTa
napooOpa3oBaHusl.

HacolllieHHble W HEHAcChIIeHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH Y IABJICHUS HACBIIIICHHOTO Mapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTD OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUIICHHUS OT JABJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. [lmaBneHne W Kpuctaummzanus. YelbHas TEIJIOTA IUIABJICHUS.
CyOnumarius.

Hedbopmaru TBEpAOTrO Tena. Pactskenue u cxxarue. Casur. Monyns FOwra.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacimmpeHue KUIKOCTEH U TBEPABIX Tel, 00ObEMHOE M JIUHEHHOE
pacumpenre. AHrapMOHHM3M TEIUJIOBBIX KOJI€OaHUM YacTHUIl BEIIECTBA KaK MPUYNHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kansspasie sBnenus. J[aBiaeHne noa UCKPUBIEHHOW MMOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MAaTepUAIbI.

Hemoncmpauuu.

TermioBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUsI.

Moenu HEHbIOTOHOBCKOM JKHIKOCTH.
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CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIaBJIEHUS KPUCTANIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix nedopmarimii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHSL.

N3mepenne moayis FOnra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMali pPEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OJekTpu3aus Teln W €€ MpOSBICHUS. DJIEKTpUYEeCKHW 3apsa. /[Ba Buaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHIPOBOHHUKHU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyrnoHa.

DIIeKTpUYECKOE Tose. Ero AeNCcTBUE HA DIEKTPUYECKUE 3aPsiJIbI.

Hampsok€aHocTh  anekTpuueckoro  moiisa.  [IpoOnbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuumanbHash sHEprus 3apsAga B AIEKTPOCTATUYECKOM TOJIE.
[ToTenmman snekTpocTaTuyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLuy SIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilose paBHOMepHO 3apsbkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOTro mo o0béMy 1miapa. Ilome paBHOMEpHO 3apsHKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTEHIIHMAIBHBIX TOBEPXHOCTEM.

[TpOBOTHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECUS 3aPSI0B.

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KongencaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOopA.
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[TapamnenbHOE coequHeHue KOoHAeHcaTopoB. [locienoBaTenbHOE COEAMHEHUE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

JIBr>KeHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpoctatudeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUUECKOTO MO 3apsKEHHOTO KOHJIEHCAaTopa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

OneHka cuil B3aMMOJICHCTBHS 3apsHKEHHBIX TEll.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEIOBATEILHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue pa3psia KOHAEHCATOPA YEPe3 pe3UCTOP.

Tema 2. Ilocmoannwtil 31eKMpUiecKuili mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOro ToKa. McTOYHHMKM
toka. Hampsoxenune U u DIC E.

3akoH Oma 11 yyacTka LEnu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COMPOTUBIIEHUS OJTHOPOHOTO
MPOBOJAHUKA OT €ro [JWHbI U IUIOMIAJA TONEPEYHOTO CEUCHHs. Y AEIbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBarenbHOE, MapaieIbHOE, CMEUIAHHOE COCAMHEHUE MPOBOJIHHUKOB.
Pacuér pazBeTBiE¢HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenua.
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MONIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBasi MOIIHOCTb, BblesieMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa JJ1s1 TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANpSKEHUS NJIL PE3UCTOpa,
JIaMITbl HAKaJIMBaHUS U CBETOJIMO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3amMbIKaHHE TAIIBBAHUYECKOTO dJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

HccnenoBanre CMEMIAHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne /1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanrie pa3HOCTH MOTEHIIUAIOB MEXK/TY MOJIOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MMYYKOB.
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[TosrynpOBOJHUKH. CobctBeHHass U npUMecHast IPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B AJIEKTPOJUTAX. DJIEKTPOJUTHYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

DJNeKTpUYeCcKUii TOK B ra3zax. CaMOCTOSATENbHBI M HECAMOCTOSATEIbHBIN
paspsan. Paznmuyneie TUIIBI CAMOCTOSITENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UcCTOp, (OTOAUO/, CBETOMO, TAIbBAaHUKA, padUHUPOBAHUE ME/IH, BHITIIIABKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTb COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOIUMOCTH METANIOB U NOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO UOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TOIPEUTHOCTH U3MEPEHUN (DU3HUECKUX BEJIIUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEpKA MNPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMHMCAHHBIX B  TEMATHYECKUX  pazlenax «YUEHUYECKUH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MesknpeaMeTHbIE CBSI3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C y4€TOM COJEpKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C USYUEHUEM MEMO008 HAYYHOZ0
no3nanuA: SBICHUE, HAYYHBIH (akT, runoresa, (pusmyeckas BETUUYMHA, 3aKOH,
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Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeitHas ¢QyHKIu,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW Mpupoae, 1uddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: NUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JUCCOIMAINS, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHoCTh BO3/yXa, BETPhI, 6apOMETp, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTOIb30BAaHNE 3aKOHOB COXpaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJly4YEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepUaloB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, napa- U THAMarHeTHKH.
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TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMMPUMCHCHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHUi MarHuTHOM MHIYKIIMU TOJIS ITTMHHOTO MPSIMOTO TPOBOHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHMS yYKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

SlBneHue DNEKTPOMAarHUTHOW MWHAYKIMU. IIOTOK BekTOpa MAarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOW uHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTM B I1I€MM TOCTOSIHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.
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[IpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/]C caMOMHAYKIUMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Kojiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHME (3aKOH COXPAHEHHSI MEXaHUYECKO sHepruu). BriBon
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora kosneOanuid. [lepuon Manmbix CBOOOJHBIX KoJieOaHUIA
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxatonux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHHuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxarmux KoiaeO0aHuii U 3aBUCUMOCTH TMiepruojia CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUU MPU KOJICOaHUSIX TPpy3a Ha TIPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.
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W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasTHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
uaeanbHoM KoisiebatenbHOM KoHType. Popmyna Tomcona. CBsi3p aMIUIUTYIbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJ€0aTEIIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AeKTposHepruu. Kymberypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUs!.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.

22



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, npaKmuKym.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
NPOJI0JIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
T paKIms.

3Byk. CxopocTb 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNEeBUACHUS. Pannonokanuys.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepeHunu u guppakiuuy MEXaHUIeCKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETIOMIICHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHsL.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.
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N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacnpOCTpaHEHUE CBETa B OJHOPOJHOMU cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [I0CTOSHCTBO YaCTOTHI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

IlonHoe BHyTpeHHee oTpakeHHE. [IpenenpHbIi yroy MOJHOTO BHYTPEHHETO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTENIBHOIO IOKa3aTelis
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue nmpudopsl. Paspemaromiast cnoco6HocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [lpumepsl Kimaccmyeckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [AJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpOWCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: OYKH, JIYIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs peréTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanne mpeaomMiIeHUs CBETA.

HabGnrogeHnue nojJHoro BHyTPEHHETO OTpakeHHs. MoJienb CBETOBO1A.

HccmemoBanne xoaa CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKONAPaJUICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

W3mepeHne nokasareis NpesioMIIEHNs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[Tonyuenune n300paxeHusi B CUCTEME U3 ITIOCKOTO 3€pKaJia U JIMH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [locTynaTel crienmanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.
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TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMMIYyJbCa W DHEPTrUU  PEISTUBUCTCKUX  dYacTull (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['mnore3a [Inanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Onwitel A. I'. CtoneroBa. 3akonbl (hoTodddekra. YpaBHeHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXKarollyr moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOLIECHUSI HEONpPenenEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

doTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaoM [limanka Ha ocHOBe uccienoBadus Gorodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsomieHre (GOTOHOB MPHU NEPEXO/IE aToMa C
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOH.
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Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3IyYCHMs. BIusAHME PAIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3inydueHus. Jlozumerpus.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonsl perucTpaluy U UCCIIETOBAHUS FJIEMEHTAPHBIX YACTHL.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM GoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.
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Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHHUS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connne. ConHeuHasi akTUBHOCTD. McTounuk sHeprun CostHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. UEpHBIE ABIPHI B sIpax
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qHOr0 HEOGA HEBOOPYXKEHHBIM TJIA30M C MCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

Pu3nvecKuil NPaKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHHUM, MCCIEHOBAHWNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.
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OO0o0uIeHNe 1 cucTeMaTU3alus COJIEpkKaHUs paslienoB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib (HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUIMI
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeamMeTHble CBSI3H.

N3yuenue kypca ¢puzuku yriay0iaéHHOro ypoBHs B 11 kiacce ocymiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeIbHBIC
JNBWKEHUS B JKMBOM TNPUPOJE, SKOJOTMYECKHE PUCKUM TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
pUpoJe.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIU3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX —PYII,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SKOOM, TeHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHUKE,
IPOEKIMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJTHEYHasi Oarapesi, CIyTHUKOBBIE
NPUEMHUKH, JI€pHAs SHEPreTUKA U HKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHS.
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I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBHIEI'O OBPA3OBAHUAJIMYHOCTHLIE
PE3VYJIbTATEI

JINYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS y4eOHOTO npeamera «DU3nKay JOJIKHBI
OTpaxxaTb TOTOBHOCTb W  CIOCOOHOCTh OOYYalOIIMXCSl PYKOBOJICTBOBATHCA
chOpMHPOBAaHHONW BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAllU{,  TO3WTHBHBIX  BHYTPEHHUX  yOEXKIEHWUW,  COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCUICKOT0 00I1IECTBA, PACIIMPEHUE KUZHEHHOT'O OIbITa
U OmbITa JAEATEIbHOCTH B TIPOLECCE pPEAIU3alli OCHOBHBIX HaNpaBJICHUN
BOCHIUTATEIBHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTH MPAXKIAHCKON MTO3UIIMHM 00YYAIOIIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

e TMPUHATHE TPAAUIMOHHBIX  OOIICYEIOBEYECKUX T'yMAHHUCTHUYECKUX U
JEMOKPATHYECKHUX [IEHHOCTEM;

e TOTOBHOCTh BECTHM COBMECTHYIO NIE€STEIBHOCTh B MHTEPECAX TPAXKIAHCKOIO
oOlecTBa, ydacTBOBaTh B  CaMOYIpaBJIE€HUU B  00pa3oBaTesbHOMN
OpraHu3aluy;

e YMEHHE B3aMMOJIEUCTBOBAThH C COLUAIIBHBIMUA HHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIUSIMHU U HA3HAUYCHUEM;

e TOTOBHOCTb K TYMAaHUTAapPHOW U BOJIOHTEPCKOU EATENBHOCTH.

NAaTPUOTUYECKOT0 BOCIIMTAHMSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA,;

e I[CHHOCTHOE OTHOUIEHHE K TOCYJAapCTBEHHBIM CUMBOJIAM, JOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e copMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO ITOBEICHHUS,;

e CHOCOOHOCTH OIICHMBATh CHUTYyal[MI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE
B ICATEIBHOCTU YYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMUMUBOTO Oy MYIIIETO.

3CTETHYECKOI0 BOCIIMTAHMS:

e OCTETHUYECKOE OTHOIICHUE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (pu3n4eckoi Hayke.
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TPYA0BOI0 BOCIIMTAHUS:

MHTEPEC K pasiauyuHbIM chepam MpodecCHOHANbHOW AEITeIbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOW M TEXHHKOW, YMEHHE COBEPIIATh OCO3HAHHBIM
BbIOOp Oynyuiell mpodeccuu U peaan3oBbIBATH COOCTBEHHBIE KU3HEHHBIC
IUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOpa30BaHUIO B 001acTH
(Gu3MKHN Ha TPOTSKEHUH BCEU KU3HU.

IKOJOTNYECCKOI0 BOCIIMTAHHUA

c(hOPMHUPOBAHHOCTh JSKOJOTUYECKOM KYJIBTYpPbl, OCO3HAHHE TJ00aTbHOTO
XapakTepa SKOJOTUYECKUX TPOOIIeM;

IJTAHUPOBAHKE U OCYILIECTBIICHUE AEUCTBUN B OKPYKAIOIIEH CPEAE Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacUIMpEHHUE OIIbITa JEATEIBHOCTU HKOJIOTMYECKOM HAIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (UBHKE.

HMEHHOCTN HAYYHOI'O MO3HAHUA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHE IIEHHOCTM HAYYHOM [IEATEIIbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4YeHUS (U3UKU OCYIIECTBIATh MPOCKTHYI0 M HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh UHANBUIYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBble Jijornueckue a1eficTBUA:

CaMOCTOATENbHO  (OpMyIUpoBaTh W aKTyallM3HMpOBaTh  MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpeNeNATh IETU NeATeILHOCTH, 3a/laBaTh IapaMeTPbl W KPUTEPUH HX
JOCTHKCHUS,

BBISIBIISITH  3aKOHOMEPHOCTH U TMPOTHUBOPEUUS B  paccMaTpUBAEMBIX
(bu3HUECKUX SIBJICHUSIX;

pa3pabaThiBaTh TUTAH pEHICHUS MPOOJEeMbI C YUETOM aHAIM3a WMCIOIINXCS
MaTepPHATBHBIX K HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHBHI B ACSATEIHHOCTD, OIICHUBATH COOTBETCTBUE PE3yJIbTATOB
I[EJISIM, OLICHUBATh PUCKU TIOCIIEICTBUMN ACATEIBHOCTH;

KOOPJIMHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSX PEATHHOTO, BUPTYATHLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE TP PEIICHUH )KH3HEHHBIX MTPOOJIEM.

31



Ba3oBble ucciienoBarejiLbCKue 1elCTBUSA:

BJIQ/IETh HAyYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATHSIMH M METOAAMHU
duznyecKoil HayKu;

BJIaJICTh HABBIKAMHU y4EOHO-HCCIIEIOBATEIbCKON U MPOCKTHOM EATEIbHOCTH
B oOnmactu (U3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIHHOMY
MOMCKY METOJIOB pElIeHus 3a7ad (U3MUYECKOTO COACpNKaHUs, TPUMEHEHHUIO
pa3IMYHBIX METOIOB MIO3HAHUS;

BIAJCTh BHJAMH JEATEIBHOCTH IO TIOJyYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIpETald, PeoOpa30BaHUI0 M NMPUMEHEHUIO B PA3IUYHBIX y4EOHBIX
CUTyallusX, B TOM YHCJIE TMPH CO3JaHUHM Y4eOHBIX IMPOEKTOB B 00JacTh
buzukwy;

BBISIBJISITH [IPUUMHHO-CIICACTBEHHBIE CBS3M U aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ peIeHUs], HAXOUTh apIYMEHTHI JIsl TOKa3aTeIbCTBa
CBOMX YTBEPK/ICHUH, 3a7aBaTh IAPAMETPbl U KPUTEPUN PELLICHUS;
aHAJIM3WPOBATh TONYYCHHBIE B XOJI€ pEUICHHUS 3aJaydl Pe3yNIbTaThl,
KPUTHUYECKH OIEHUBATh MX JOCTOBEPHOCTh, MPOTHO3WPOBATH M3MEHEHHE B
HOBBIX YCJIOBHSIX;

CTaBUThb M (OPMYJIUPOBaTH COOCTBEHHBbIE 3aJadl B 00pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHCJIE€ IPU U3YUEHUU (DU3BHKY;

JaBaTh OIEHKY HOBBIM CHUTYAI[UsIM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT,

YMETh TEPEHOCHTh 3HAHUS MO0 (U3MKE B NPAKTHUECKYIO 00JIacTh
KHU3HEAESTEIbHOCTH;

YMETb HHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE UJIEH, pEAJiaraTb OpPUTrHHAIbHBIE TOAXO/IbI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIaJIETh HAaBBIKAMHU MOJy4YeHUsT MHOOpMauu (HU3NYECKOTO COJCpKaHUS U3
HMCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEJILHO OCYILIECTBIIATh MOUCK, aHAJIU3,
CHUCTEMAaTHU3AILMIO U UHTEPIIPETALUI0 HH(OPMAIIUU PA3IUUYHBIX BUJOB U HOpPM
MIPEeICTABIICHHUS;

OIIEHUBATh JOCTOBEPHOCTH HH(OPMAIIUH;

UCIIOJIb30BaTh  CpelCcTBA HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTMA B  PEIICHUHM  KOTHUTUBHBIX, = KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 ¢ COOJII0IeHuEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHHUSI, TPABOBBIX U ATUUYECKUX HOPM,
HOPM HH()OPMAIIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (PU3MYCCKOTO COACPKAHUS B PA3IUYHBIX (opMarax c
y49€TOM Ha3HaueHus WHPOpPMAIMK W IICJIEBOW ayJIWTOpUH, BbIOMpas
ONTUMAJIbHYIO (JOPMY MPECTABICHUS U BU3yaTU3aINH.
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KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe NeCTBHA:

OCYIIIECTBJISTH OOIICHHE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU IEATEITLHOCTH;
pacmo3HaBaTh MPEANOCHUIIKA KOH(JIMKTHBIX CHUTyallMd ®  CMsT4YaTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTUYHO H3JaraTb CBOIO TOYKY 3PEHHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB;

MMOHMMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAUBUIYaTbHOMN
paboTHI;

BBIOMpATh TEMAaTUKy U METOAbl COBMECTHBIX NEHCTBUHA C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0 YJI€HA KOJUIEKTHUBA;

MpUHUMATh 1eJIM COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBAaTH U
KOOPJIMHUPOBATH JCUCTBUS MO €€ TOCTHKEHUIO: COCTABIISAITh IUIAH JICVCTBUM,
pacnpenesnsaTbh pojiu ¢ y4ETOM MHEHHM Y4aCTHUKOB, 00CYXIaTh PE3yJbTaThl
COBMECTHOM paboThI;

OIIEHMBATh KAYECTBO CBOETO BKJIA/IA U KAXJOTO YYACTHUKA KOMAaH/IbI B OOIIIHi
pe3yJabTar 1o pa3padbOTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE MPOEKTHI, OIICHUBATh HJEU C TO3UIMU HOBU3HHI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETHUYECKOE TIOBEJICHHE B Pa3JIMYHbBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryisiTuBHbIE YHHBepPCaJbHbIE YueOHbIE AelCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYLIECTBIIATh MO3HABATENIbHYIO JEATEIbHOCTh B 001acTU
(GU3UKKM U aCTPOHOMHH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOSTENIbHO COCTaBJIATh IUIAH PEIICHHS] PAaCYETHBIX M KaueCTBEHHBIX
3a/lay, TJIaH BBITIOJIHEHUS] MPAKTUYECKONH pabOThl ¢ YYETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHI;
JenaTh OCO3HAHHBIM BBIOOP, apryMeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHNUE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYIULMU B OOJACTH
(U3KMKK, MOCTOSHHO TMOBBIMIATH CBOM OOpa30BATENbHBIM U KyJIbTYPHBIM
YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:
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e J1aBaTh OLIEHKY HOBBIM CUTyalUsM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

e BIAJCTh HABbIKAMHU T[IO3HABATEIbHOW pediiekcud KaKk  OCO3HAHMS
COBEpLIAEMBIX JEHCTBUN U MBICIMTEIBHBIX MPOLIECCOB, UX PE3YyIbTATOB U

OCHOBaHUM;

e HCIOJH30BaTh MPUEMBI pe(IICKCUU I OIICHKHA CUTYaIluH, BEIOOpA BEPHOTO
pelieHus;

e yMETh OIIEHMBATh PUCKH U CBOECBPEMEHHO IPHHUMATh PEHICHHUS M0 HX
CHIDKCHHIO;

e IIPUHMMATh MOTUBBI U apPryMEHTBl JPYIMX IIpU aHAJIM3€ PE3YyJbTaTOB
JeSITeIbHOCTH;

e TPUHHUMATH Ce0sl, MOHMUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

e IPUHMMATh MOTUBBI U apryMEHTBl JPYIMX IpU aHaIU3€ pPE3yJbTaTOB
JESITeIbHOCTH;

e TpHU3HABAThH CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpomecce gocTKEHHsS] JTUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPAMMEBI IO
¢u3uke Id  ypoBHS cpeaHero oOumiero oOpa3oBaHHs Yy OOy4YaromIuxcs
COBEpUICHCTBYETCS HMOLIMOHAJIbHBIN WHTEIJIEKT, IpenoJiararoIui
c(OPMUPOBAHHOCTbD:

e CaMOCO3HAaHUS, BKIIOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE HYMOIIMOHAIBHOE
COCTOSIHHE, BUJCTh HAIIPABJICHUS PAa3BUTHS COOCTBEHHOW SMOIMOHATHHOU
cdepsl, ObITh YBEPEHHBIM B ce0€;

e CaMOpPETYJIMpPOBaHUS, BKIIOYAIOLIETO CAMOKOHTPOJb, YMEHHE NPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHHE, CIIOCOOHOCTh aJanTHPOBATHCS K
HSMOIIMOHAIBHBIM HM3MEHEHUSIM U TPOSBISATH TUOKOCTH, OBITH OTKPBITHIM
HOBOMY;;

e BHYTPEHHEH MOTHBAaLlMH, BKIIOYAIOIIEH CTPEMJICHHE K JOCTHKEHUIO LIENU U
ycIiexy, ONTUMU3M, MHULIMATUBHOCTb, YMEHUE JIEHCTBOBATh, HCXO/1 U3 CBOUX
BO3MOKHOCTEH;

e OMMATHUH, BKIIOYAIOMICH CIIOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSTHUE
APYTUX, YYUTHIBATh €r0 MPH OCYIIECTBICHWU OOIEHHUsS, CIOCOOHOCTHh K
COUYYBCTBHIO U CONEPEIKUBAHUIO;

e COIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOLICHUS
C JpYTMMH JIOABMH, 3a00THUTHCS, MPOSBIATH HMHTEPEC W pa3pemiarhb
KOH(JIUKTBHI.

ITPEAMETHBIE PE3VYJIBTATDI
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K xoniy o6y4yenus B 10 knacce npeaMeTHbIe pe3yabTaThl Ha YriyOJEHHOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUI:

NOHUMAaTh  PoJib (UMK B SKOHOMHUYECKOM, TEXHOJOTHYECKOH,
AKOJIOTUYECKOM, CONMATBLHON M 3TUYECKON chepax MesaTeTbHOCTH YeIOBEKa,
poJib U MecTO (U3WKH B COBPEMEHHOW HAYYHOW KapTHHE MHpA, 3HAUYCHUE
OMHCaTeNIbHON, CUCTEMATU3UPYIOIIEH, OOBICHUTEILHON U IPOTrHOCTUYECKOU
byHKUUNA (QU3MYECKON TEOpHUH — MEXAHHWKH, MOJEKYISpHOW (U3UKUA U
TEPMOJIMHAMHUKH,  poJib  (u3udyecko  Teopud B (POPMUPOBAHUU
MIPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

pasnuyaTh YCIOBHUS MPUMEHUMOCTH MOJENEH (PU3NYECKUX TEN U MPOIIECCOB
(sBNEHUI): WHEpIUalbHAs CcHUCTeMa OTCuY€Ta, a0COJIIOTHO TBEPIOE TEJO,
MaTepHalibHasi TOYKa, PAaBHOYCKOPEHHOE JIBWKEHHUE, CBOOOJIHOE IMaJIeHUE,
a0CcoJIIOTHO yripyrast nedopmaiusi, aOCOJIOTHO YIpPyroe u abCOJIOTHO
HEYNPYro€ CTOJKHOBEHMS, MOJEIMU Ta3za, KUIAKOCTM M  TBEPIOrO
(KpUCTAITUYECKOr0) Teja, WCalIbHBbIM Ta3, TOUYCUHBIN 3apsij, OJHOPOIHOE
3JIEKTPUYECKOE TIOJIE;

paznuyaTh yCJiOBHS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, MOHHMMAaTh BCEOOIIMI XapakTep (QyHIAaMEHTaIbHBIX 3aKOHOB M
OTPAaHUYECHHOCTh HCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIN3UPOBATh U OOBICHATh MEXaHUYECKUE MPOIECCHI U SIBJICHUS, UCTIONb3YS
OCHOBHBIC  TIOJOXKEHHUS M  3aKOHBI  MEXaHUKU (OTHOCHUTEIbHOCTh
MEXaHUYECKOTO JBIKCHHS, (QOpPMYyJIbl KUHEMATHKHA PaBHOYCKOPEHHOTO
JBIKEHUS, peoOpazoBaHus ["anuses 1isi CKOPOCTH U TIEPEMEIIECHUSI, 3aKOHbI
Hprorona, npuHOMO OTHOCUTENBHOCTH ['anmuniesi, 3aKOH BCEMHUPHOTO
TATOTEHUS, 3aKOHbI COXPAHEHHUSI UMITYJIbca U1 MEXAHUYECKOW SHEPIUH, CBS3b
paboOThI CHJIBI C U3MEHEHHEM MEXaHHUYECKOW PHEPruH, YCIOBHUS PaBHOBECHS
TBEPAOrO TeEJia), MPU ITOM MCIOJIH30BATh MATEMATHUYECKOE BBIPAXKEHUE
3aKOHOB, YKa3blBaTh YCJIOBUSI TNPUMEHUMOCTH (UBUYECKUX 3aKOHOB:
npeobpazoBanuii ['amumesi, BTOPOro u TpeThero 3akoHOB HbIOTOHA, 3aKOHOB
COXpPAaHEHHUS HMIIYJbCAa M MEXAaHWYECKOW HSHEPruM, 3aKOHAa BCEMHPHOTO
TATOTEHUS,

aHaJIM3UPOBATh M OOBSCHITH TEIJIOBBIE MPOIECCHl M SIBICHUS, WCIOIb3YS
ocHoBHble TmonoxkeHuss MKT u  3akoHBI MOJIEKYJSIpHOM (QU3UKU U
TEPMOJAUHAMHUKN  (CBS3b  JABJIEHUS MACAIBHOTO Ta3a CcoO CpeaHen
KUHETUYECKOW DJHEPIUEl TEIUIOBOTO JBHKEHHUS W KOHIIEHTpPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPBI BEIIECTBA CO CPEAHEN KUHETUUECKOW SHEPTUEN
TEIUIOBOTO JBWKEHUSI €r0 YacCTHll, CBS3b JABJIEHUS HJICAIBHOIO Ta3za C
KOHLIEHTpALIMEd MOJIEKYJ M €ro TEeMIIepaTypoM, ypaBHeHHUEe MeHeneeBa—
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Kiranenpona, nepBbii 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS YHEPTUU B
TEIUJIOBBIX MPOIECCAX ), IPU 3TOM MCIOJIb30BaTh MATEMATHYECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaThb YCIOBUSA INPUMEHHMOCTH ypaBHeHUsI MeHpeneeBa—
KnaneiipoHa;

aHAJIM3UPOBATh U OOBACHATD JIEKTPUUECKUE SIBICHUS, UCIIOJIb3Ysl OCHOBHBIE
MTOJIOKEHUS U 3aKOHBI 3JIEKTPOAMHAMUKH (3aKOH COXPAHEHUS SJIEKTPUUECKOTO
3apsana, 3akoH KyioHa, NOTEHUHATBHOCTH 3JIEKTPOCTATUYECKOTO MOJIA,
IPUHIIMUI CYNEPIO3ULUH IIEKTPUUECKUX ITOJIEH, ITIPU 3TOM yKa3bIBask yCIOBUS
OPUMEHUMOCTH 3akoHa KynoHa, a Takke MPaKTUYECKH BaKHbBIC
COOTHOIICHMS: 3akOoHbl OMa [ ydacTKa Lenud W Uil 3aMKHYTOH
ANeKTpUUecKor 1enu, 3akoH Jxoyns—Jlenna, npasuna Kupxroda, 3aKoHbl
®dapazes 111 DJIEKTPOJIN3a);

ONHUCHIBaTh (PU3MUECKHE NPOLECCHl M SBJICHUS, HCIOJbB3YS BEJIWYUHBL:
NEPEMEIICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TENa U CHUCTEMBI TEJl, CHIIA,
MOMEHT CHWJIbI, JABJIEHUE, TOTCHIMAIbHASI SHEPrusl, KHHETHYECKasi SHEPrus,
MEXaHUYecKas SHeprus, pabora CWbl, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
CUia TSKECTH, CWIA YIOPYrOCTH, CWJIa TPEHUS, MOILIHOCTb, SHEPIUs
B3aUMOZENCTBUS Tena ¢ 3eMiIEN BOIU3U €€ MOBEPXHOCTH, SHEPTHUS YIPYron
nepopManui MPY>KUHBI, KOJUYECTBO TEIUIOTHI, aOCONIOTHAsl TeMmIiepaTypa
Tena, paboTa B TEPMOJUHAMUKE, BHYTPEHHSS SHEPrUs HACAIBHOTO
OJIHOATOMHOTO Ta3a, padoTa MAEATbHOIO ra3a, OTHOCUTEIbHAS BIIAKHOCTh
Bo3ayxa, KIIJ[ wpeanbHOro TEIIOBOrO JABHUIATENS; JIEKTPUUYECKOE IIOJIE,
HANpsHDKEHHOCTh  AJIEKTPUYECKOrO TOJISI, HAMPSHKEHHOCTH IOJISI TOYEYHOTO
3apsAa WM 3apsDKEHHOrO I1apa B BAKyyM€ M B JIMDJIEKTPUKE, MOTEHIUAI
ANEKTPOCTATUYECKOTO TMOJs, Pa3HOCTh MMOTEHIMANOB, 3JEKTPOABIKYIIAS
CUjia, CUJla TOKA, HANpSKEHHWE, MOIIHOCTh TOKA, DJIEKTpUYECKass EMKOCTh
IJIOCKOTO KOHJIEHCaTOopa, CONPOTUBJIIEHUE  y4YacTKa  LENH C
[OCJIEAOBATENbHBIM U NApAJIEIbHBIM COEAUHEHUEM PE3UCTOPOB, SHEPIUs
ANEKTPUUECKOTO MOJIsi KOHJAEHCATOPa;

OOBACHITH OCOOEHHOCTH MPOTEKAHMS (PU3UUECKUX SIBICHUN: MEXaHUYECKOE
JBKEHHUE, TEIJIOBOE JIBH)KEHHME YaCTHUIl BEIIECTBA, TEIUIOBOE PaBHOBECHE,
OpoyHOBCKOE JBIKeHUE, nuddy3us, ucrnapeHue, KUIeHne U KOHACHCAIIHS,
IUIAaBJIEHUE W KPUCTAJUIM3ALMS,  HAMPaBICHHOCTh  TEIUIONEpEaayH,
ANEKTPU3aLUsa Tel, HKBUIMNOTCHLIHMAIBHOCTh TMOBEPXHOCTH 3aPS>KEHHOTO
IPOBOIHUKA;

MPOBOAMUTH MCCIEAOBAHUE 3aBHUCHUMOCTH OJIHOM (PU3WYECKOM BEIUYUHBI OT
OPYrod ¢ UCIOJIb30BAHUEM NPSIMBIX MU3MEPEHUM, IPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUpPOBaTh  pe3yJbTaThl  IMOJYYEHHOM  3aBUCHUMOCTH

36



¢uznyeckux BENUYMH B BHUAE TpapuKoB C y4€TOM aOCOJIIOTHBIX
MOTPEIIHOCTEN U3MEPEHHH, IeaTh BBIBOJIBI 10 PE3yIbTaTaM UCCIIEIOBAHMUS,
MPOBOANTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYUH, MPH STOM
BBIOMpATh ONTUMAJIBHBIA METOJ] WM3MEpPEHHs, OIEHUBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHU;
MPOBOAMUTH OMBITHI MO TMPOBEPKE MPEATOKEHHOW THUMOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh IKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, AHAJIU3UPOBATDH
MOJIyYCHHBIC PE3yJbTaThl M JeJaTh BBIBOJ O CTaTyce MPeasIOKeHHOU
TUIIOTE3HI;

coOro/1aTh MpaBuiia 6€30MacHOTO TpyJla MPU MPOBEACHUU UCCIEIOBAHUNA B
pamMKax yueOHOTo IKCIIEPUMEHTa, MPAKTUKyMa U y4eOHO-UCCIIeI0BATEIbCKON
Y TIPOEKTHOM JSITENFHOCTHU C UCIIOJIb30BAHUEM U3MEPHUTEINBHBIX YCTPONCTB U
71a00paToOpHOTO 00OPYIOBAHUS;

pelaTh pacyETHbIE 3a/1a4U C SIBHO 33/1aHHOM U HESIBHO 3aJIaHHON (hH3HUECKO
MOJEJIbIO: Ha OCHOBAaHMM aHajiu3a yCIOBHUS OOOCHOBBIBATH BBIOOP
(¢u3nueckol MoJenu, OTBEYarouleil TpeOOBaHUSAM 3a/layd, I[PUMEHSTH
(dopMyITBI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYNATHI (PU3UYECKUX TEOPUid TpU
UCIOJb30BaHUM MAaTEeMaTHMYECKUX METOJOB peUIeHMs 3a7ad, IPOBOAUTH
pacuéThl HAa OCHOBAHWU MMEIOIIMXCS JaHHBIX, aHAIU3UPOBATh PE3YJIbTaThl U
KOPPEKTUPOBATh METO/IbI PEIICHUS C yUYETOM MOJIyYEHHBIX PE3YyIbTaTOB;
pelaTh Ka4eCTBEHHbIE 3aaui, TPEOYIONe MPUMEHEHNUS 3HAHUHN U3 Pa3HBIX
pa3esioB Kypca (pU3MKH, a TAK)KE UHTErpallui 3HaHUN U3 APYTUX NPEIMETOB
€CTECTBEHHO-HAYYHOI'O0  LIMKJIA:  BBICTPAWBaTh  JIOTUYECKYIO  ILIETIOYKY
pacCyXJeHU C ONopoll Ha H3yYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbu3uYecKue SBICHUS;

MCIIOJIb30BaTh TEOPETUUECKIE 3HAHUS 1 OOBSICHEHUSI OCHOBHBIX TIPUHIIATIOB
paboThl  U3MEPUTEIBHBIX  NMPUOOPOB, TEXHUYECKUX  YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLIECCOB;

MPUBOIUTH MPUMEPHI BKIIAJa POCCUMCKHX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHUE TIPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

aHAJIM3UPOBATh M OLIEHUBATH IMOCIEACTBUS OBITOBOM M IMPOU3BOJACTBEHHOU
JesITeIbHOCTH YeJIOBEeKa, CBSI3aHHOM ¢ (PU3NUECKUMHU MPOLIECCaMU, C TIO3UIIHIA
DKOJIOTMYECKON  OE€30MacHOCTH,  TPEACTABICHWH O  palMOHaJIbHOM
PUPOJIOTIONH30BAHIH, a TaKKE PasyMHOM HCIOJIb30BAaHUHM JTOCTH)KCHUN
HAyKHU ¥ TEXHOJIOTHUH JJIs ajJbHEHIIero pa3BUTUs 4YeJI0BEUECKOro o0IIeCTBa;
MPUMEHSATh pa3IudHble CIOCOObI paboThl ¢ MH(pOpMmarmenn (HU3NIECKOTO
COJEp)KaHUsI C  HUCIOJb30BAaHUEM  COBPEMEHHBIX  HMH(POPMAIIMOHHBIX
TEXHOJIOTHA, TIPH STOM HCIIOJIB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIC
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TEXHOJIOTUU JIJIsl TIOUCKA, IEPepadOTKU M TIPEIbIBICHUS y4eOHOW U HAyIHO-
MOMYJISIpHOW ~ WH(pOpPMAaNUK, CTPYKTYPUPOBAHHWS W  HHTEPIPETAIIUU
uH(OpMaIMK, TIOJYYCHHOW U3 PA3IUYHBIX MCTOYHUKOB, KPUTHUYCCKU
aHAJIM3UPOBATh MOJyYaeMyt0 UHPOPMAIIUIO U OLEHUBATH €€ TOCTOBEPHOCTh
KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE aHallM3a MCTOYHMKA
uHpOpMaIuy;

MPOSIBJISITH OPTAHU3ALMOHHBIE U IO3HABATEIbHBIE YMEHUSI CAMOCTOATEIBHOTO
pUOOPETEHMS HOBBIX 3HAHUH B MPOIECCE BBHITTOJIHEHUS TPOCKTHBIX U y4eOHO-
UCCIIeI0BATENHCKUX PadoT;

paboTatb B TpYyIIE C UCHOJHEHUEM pPa3IMYHBIX COIMAIbHBIX PpOJIEH,
IUTAHUPOBATh padOTy TPYIIbI, PAMOHATBFHO PACIPECISTh IEATEIHOCTh B
HECTAaHJAPTHBIX CUTYyalUsX, AJEKBAaTHO OLIEHUBATh BKJIAJ KAaXKIOTO H3
YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTpUBaeMOM TPOOIIEMBI;

IPOSBIISITH MOTHBAIIMIO K Oyaymied mpodecCHOHaNbHON NeATeIbHOCTH T10
CIEUHUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO UIISL.

K xoHiy o6yuenus B 11 knacce npeiMeTHbIE pe3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JIOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

MMOHUMATH POJIb GU3UKHU B IKOHOMUYECKON, TEXHOJIOTMYECKOM, COITUATILHON 1
ATUYECKON cdepax AesATENbHOCTH YENIOBEKa, pOJib U MECTO (PUBUKU B
COBPEMEHHOW HAy4YHOU KApTHUHE MHUPA, POJIb aCTPOHOMHUHU B IPAKTHUYECKOU
NEATEIbHOCTH YEJIOBEKA U JAJIbHEHIIEM Hay4YHO-TEXHUYECKOM pPa3BUTHUHU,
3HAUYEHHUE OIUCATEIHHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEILHON U
MPOTHOCTUYECKON (GYHKIMN (U3UIECKOM TEOpUH — IJIEKTPOIUHAMUKH,
CIICHMAIBHOM TEOPUU OTHOCUTEIIBHOCTH, KBAaHTOBOW (DU3UKH, POJIb
¢usnueckoit Teopun B (DOPMUPOBAHUM TIPEACTABICHUM O (HUIUIECKOM
KapTUHE MHUpa, MeCTO (U3NYECKOW KapTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTABICHUN O MPUPO/IE;

pasnuyaTh YCIOBUS TPUMEHUMOCTH MOJENEH (PU3NYECKUX TeN U MPOLIECCOB
(siBIEHUI): OJHOPOJHOE SJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE MOJS,
rapMOHUYECKHE KOJI€OaHUS, MaTeMaTHUYECKUN MAaSTHHUK, UICATbHBINA
NPYXUHHBIN MasgTHUK, TAPMOHUYECKHE BOJIHBI, UACAIBHBINA KOJIeOaTEIbHBIN
KOHTYD, TOHKas JIMH3a, MOJIEJIE aTOMa, aTOMHOTI'O /Ipa U KBAaHTOBOM MOJEIHN
CBETAa;

paznuyaTh yCioBHS (TpaHUIlBl, OOJACTH) MNPUMEHUMOCTH (PU3NUECKHUX
3aKOHOB, TIOHMMAaTh BCEOOImMil XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBSICHATH JJICKTPOMArHUTHBIC MPOIECCHl W SBJICHUS,
UCTIOJIb3YySl OCHOBHBIE TIOJOKEHUS W 3aKOHBI JJICGKTPOAWHAMHUKH U
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CHEeUUaIbHON TEOPUH OTHOCUTEIBHOCTHU (3aKOH COXPAaHEHHUSI SJIEKTPUUECKOTO
3apsiia, cuiia Ammnepa, cuia JlopeHna, 3aKk0H 3JIeKTPOMarHuTHON UHAYKIIUU,
npaBuio Jlenna, cBsa3p 9J1C caMOMHIYKIIMHY B 3JIEMEHTE 3JIEKTPUUECKOM LEenn
CO CKOPOCTBIO M3MEHEHUS CHUJIbl TOKA, MOCTYJIAThl CHEUUAIBHOW TEOPHHU
OTHOCUTEIBHOCTH DUHIITEHHA);

aHaJM3UPOBATh U OOBSCHATH KBAHTOBBIC MPOLIECCHl U ABJICHUS, UCIOIL3YS
MOJIO’KEHHUSI KBAaHTOBOM (hm3uku (ypaBHeHue DitHITelHa 11 poTodddexTa,
NepBbIi W BTOpOM  mocTyinarsl bopa, MNpUHOMO ~ COOTHOLIEHHUS
HeomnpenenéHHocTe ['elizenOepra, 3aKOHBI COXpaHEHUsS 3apsioBOrO0 U
MacCOBOTO YHUCEJ U SHEPTUU B SACPHBIX PEAKIUAX, 3aKOH PaIMOAKTUBHOIO
pacrajua);

OMHCHIBATh (PU3WYECKHUE TIPOLECCHl W SBJICHHS, WCIONB3Yysl BEIMYWHBIL:
HaIpPsHKEHHOCTh DJIEKTPUYECKOTO TMOJS, MOTEHIHUAN 3JIEKTPOCTATUYECKOTO
NoJisl, Pa3HOCTh MOTEHIMAJIOB, D3JIEKTPOJBIKYILAS CHJIA, WHIYKLHS
MarHUTHOTO TIOJIsl, MArHUTHBIM TIOTOK, cuiia AMIepa, WHIYKTUBHOCTD,
AIEKTPOABMIKYIAS CHJIa CAMOMHAYKIIUM, DSHEPTrUs MarHUTHOTO IMOJs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TTOJTHASL SHEPIUsl, SHEPTHS
MIOKOSI CBOOO/THOM YaCTHUIIbI, JHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U
3apsijl siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH 0COOEHHOCTH MPOTEKAHUS buznyecKux SIBJICHUM:
AIEKTPOMArHuTHasT WHAYKIUS, CAaMOMHAYKIUS, PE30HAHC, MHTep(depeHIHs
BOJIH, Judpakius, [AUCIepcUs, TMOJTHOE BHYTPEHHEE OTpaKEHUe,
doTosnextpuueckuit 3pdext (pororddexr), anpda- u 6era-pacnaasl saep,
ramMmma-usiaydeHue sjaep, pu3ndeckue MpUHIMIBI CTIEKTPAIBHOTO aHAllu3a U
paboTHI J1a3epa;

OTPENICIIATh HAMPABJICHUE UHAYKIIUA MarHUTHOTO MOJIsl IPOBOJIHUKA C TOKOM,
cuibl Amriepa u cuisl JlopeHua;

CTPOUTH U300paKeHUE, CO3AaBAEMOE INIOCKUM 3€pKaJIOM, TOHKOW JIMH30M, U
PacCUUTHIBATH €70 XapaKTEPUCTUKH;

MPUMEHATh OCHOBOIOJIAralOIINe AaCTPOHOMUYECKUE TOHSTHSA, TEOPUH U
3aKOHBI JIJISl aHAIN3a U 00BSICHEHUS (PU3NYECKUX MTPOLIECCOB, MPOUCXOASAIINX
B 3BE37aX, B 3BE3/IHBIX CHUCTEMAaX, B MEKTAIAKTUYECKOW Cpele; NBUKEHUS
HEOECHBIX TeJ, IBOJIIOLMY 3BE311 M BeereHHoi;

OPOBOJUTh  MCCJIEIOBAHME 3aBUCUMOCTEM  (PU3MYECKUX  BEIMYHMH C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH, ITPH 3TOM KOHCTPYUPOBAaTh YCTAHOBKY,
(buKCHpOBaTH PE3yIbTATHI MOTYUYEHHON 3aBUCUMOCTH (PU3UUECKUX BEIMYUH B
BUJIe TPAUKOB C YUETOM aOCOIOTHBIX MOTPENTHOCTEH M3MEpPEHUM, NeaTh
BBIBO/IBI 110 PE3YyJIbTaTaM UCCIEI0BAHNUS;
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MPOBOJIUTh KOCBEHHBIC W3MEPEHUS (U3MYECKUX BEIMYMH, MPH ITOM
BBHIOMPATh ONTHUMAIBHBIA METOJ] M3MEPEHUS, OICHWBATh aOCOIIOTHBIE U
OTHOCHUTEJILHBIC MIOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUI;
NPOBOJUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHOW THIMOTE3bI: TUIAHUPOBAThH
AKCIIEPUMEHT, COOMpaTh DKCIEPUMEHTAIBHYIO YCTaHOBKY, aHAIM3HPOBATH
MOJIyYCHHBIC PE3yJbTaThl M JeJaTh BBIBOJ O CTaTyce MPEIIOKCHHON
TUTIOTE3HI,

OTHCHIBATh METOBI TIOTYyYEHHUSI HAYIHBIX aCTPOHOMHYECKHUX 3HAHUMH;
coOmroaTh mpaBuia 0e30MacHOro Tpyia MpH MPOBEACHUH HCCICIOBAaHUN B
pamMKax ydeOHOTOo HKCIIEPUMEHTA, MPAKTUKyMa B y4eOHO-HUCCIIeIOBATEIbCKON
Y TIPOSKTHOMU JACSATEIHHOCTH C HCTIOIB30BAHUEM U3MEPHUTEIIBHBIX YCTPOUCTB U
71a060paToOpHOTO 000PYTOBAHUS;

pemaTh pacy€THbIC 33]1a4H C SBHO 33JJaHHOM U HESBHO 3aJIaHHON (U3NUYECKON
MOJIEJIbIO: HA OCHOBAHHMM aHAJIM3a YCJIOBUS BHIOMPATh (GU3HUECKUE MOJICIIH,
OTBEHAIONIME TPEOOBAHUSAM 3a/Jayd, TMPUMEHITH (OPMYIBI, 3aKOHBHI,
3aKOHOMEPHOCTH W TIOCTYJaThl (U3MYECKUX TEOPUH IPU HCIOJIB30BAHUHU
MaTeMaTHUYeCKNX METOJIOB peIIeHUs 3aaad, IPOBOIUTh pacy€Thl Ha
OCHOBaHWM HMCIOIIUXCS  JaHHBIX, aHAIM3UPOBATh  pE3yNbTAaThl U
KOPPEKTUPOBATH METOJIbI PEIICHUS C YYETOM MOJTYUYEHHBIX PE3YJIbTATOB;
permaTh KaueCTBEHHBIC 3a7]a4M, TPEOYIOTNEe MPUMEHEHUS 3HAHUNA U3 Pa3HBIX
pasnesnoB Kypca (M3HUKH, a TAKKE WHTETPAIllUU 3HAHUH U3 IPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJA: BBICTpaWBaTh JIOTUYECKYIO  IIETIOYKY
pPacCyXJIeHU C OMOpOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3uYeCcKue ABICHUS,

HCITOJIB30BaTh TEOPETUUCCKIE 3HAHUS IS OOBSICHEHUST OCHOBHBIX IPUHITUTIOBR
paboThl  M3MEPUTEIBHBIX  MPUOOPOB, TEXHWUYECKHUX  YCTPOWCTB U
TEXHOJIOTUYECKHUX MPOIIECCOB;

NPUBOIUTH MPUMEPHI BKJIaIa POCCUHUCKUX ¥ 3apPYOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0OBSICHEHUE MPOIIECCOB OKPYKAIOIIETO0 MUPA, B PA3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

aHAJM3UPOBATh W OIICHUBATH IMOCJICACTBUS OBITOBOW W TMPOM3BOICTBEHHOMN
JeSITeTbHOCTH YEJIOBEKA, CBI3aHHOM C (PU3NYECKUMH MPOIIECCaMU, C TTO3UITUN
DKOJIOTUYECKON  O€30MacHOCTH,  MPEACTAaBICHUHW O  PaIlMOHAILHOM
IPUPOAOIIONB30BAHUN, a TAKXE Pa3yMHOM HCIIOIb30BAaHUU JIOCTHKCHUI
HAyKU U TEXHOJOTUM JIJIs JaJbHEUIIIETO pa3BUTHS YEJIOBEUYECKOTO OOIIECTBA;
MPUMEHSATh pa3IudHble CIOCOObI paboThl ¢ WH(pOpMarmenn (HU3NIECKOTO
COoIepKaHUsI C  HCIOJB30BAHMEM  COBPEMEHHBIX  HMH()OPMAIMOHHBIX
TEXHOJIOTUN, TIPU ITOM HCIOJIH30BaTh COBPEMEHHbIE WH(GOPMAIIMOHHBIS
TEXHOJIOTUHU JIJIsI TIOUCKa, IEPepabOTKH U TIPEIbSIBIICHUS Y4eOHOW U HAy9IHO-
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MOMyJISIpHOW ~ WH(pOpPMAaNUK,  CTPYKTYPUPOBAHHWS W  HHTEPIPETAIIUU
uH(OpMaIMK, TOJYYCHHOW W3 PA3IMYHBIX HMCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOTyYaeMyl0 WH(OPMALIHIO U OLICHUBATH €€ TOCTOBEPHOCTD
Kak Ha OCHOBE WMMEIONINXCS 3HAHWH, TaK ¥ HA OCHOBE aHAIM3a WCTOYHUKA
uHpopMaImu;

MIPOSIBJISITH OPTAHU3AIMOHHBIC U TIO3HABATEILHBIC YMEHUS CAMOCTOATEILHOTO
MpUOOPETEHMUS HOBBIX 3HAHUM B ITPOIIECCE BHIMIOTHEHUS MPOSKTHBIX B Y4eOHO-
MCCIICZIOBATEILCKUX PadoT;

paboTaTh B Tpynme ¢ UCHOJHEHHEM pa3jMYHBIX COLHWAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIMOHATHFHO PACTIPEICNIATh EATEIHbHOCTh B
HECTAaHJAPTHBIX CUTYyalUsAX, aJcKBaTHO OIICHWBATh BKJIAJ KaXJIOTO U3
YYaCTHHKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI,

IPOSBIISITH MOTHBALIMIO K OyIylied mpodecCHOHAIbHON NeATeTbHOCTH I10
CHENUATBLHOCTIM (QUZUKO-TEXHUYECKOTO MTPOQUIIS.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB M TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/m NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pasgen 1. HAYUHBIM METO/I IO3HAHUSI ITIPUPO/IbI
11 Hayunslit MeTO O3HAHUS IPUPOBI 6
Utoro no pazneny 6
Paznean 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOro TENIa 5
2.4 3aKOHBI COXPaHEHUsSI B MEXaHUKE 10
Wroro mo paszneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUH 15
3.2 TepmonnHamuka. TeninoBble MalTuHbI 20
33 ArperaTHble cocTosiHUS BeecTBa. da3oBbie 14 1
nepexoabl
Hroro no paszneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIEKTPUYECKOE T0JIe 24
4.2 [TocToSIHHBIN NEKTPUUYECKUI TOK 24
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4.3 Toku B pa3nu4HBIX cpeax 6
Hroro no pazaeny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
51  Ousmueckwii MPaKTUKyM 16 16
Uroro mo pazneny 16
PezepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIEeKTpOMarHuTHask UHIYKIUS 13 1
Uroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUS 15
93 MexaHnYeCcKre U JICKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OcuoBbel CTO 5 1
Uroro no pazaeny )
Pa3nen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOIHOBOH Ayannu3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL
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Uroro no pazneny

25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 ‘ DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12
Hroro no pazaeny 12
Pazzen 6. PU3HUYECKHUN MPAKTUKYM
6.1 ‘ Du3nYecKuil TPaKTUKYM 16 16
Wroro mo pazneny 16
Paznen 7. OBOBLIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIbITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Uroro no pazneny 15
PeszepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bceero Koutpoabhbie  TIpakruyeckue fll?»y‘leﬂl/lﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThI padoThI pecypenr
1 Ouszrka — pyHIaMeHTalbHas HayKa O 1
pupojie
5 HayuHslif MeTO1 TO3HAHUS U METO/IbI 1
uccleoBaHus PU3NUECKUX SIBICHUI
DKCIEPUMEHT U TEOPHs B MPOIIECCe
3 no3Hanus npupoasl. Habmonenne u 1
OKCIIEPUMEHT B (PU3UKE
4 Crioco6b1 n3MepeHns HU3NIECKUX 1
BEJINYHH
AOGCo0THAs M OTHOCUTENIbHAsS
5 HOTPEIIHOCTH U3MEPEeHUH pru3nueckux 1
BEJTMYUH
MopnenupoBanue B ¢pusuke. Ponb u mecto
5 ¢u3uku B pOPMHUPOBAHUHN COBPEMEHHOMN 1
HAyYHOU KapTUHBI MUPA, B TPAKTUIECKON
JESATEIBHOCTH JIIOJEH
Mexanundeckoe aBmkeHne. CucreMma
7 orcuera. OTHOCUTENBHOCTD 1

MCXaHHUYCCKOI'O ABMKCHUA. HpSIMa}I n
06paTHa;1 3aJa4yu MCXaHUKH
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Pannyc-BekTop MaTepHaIbHON TOYKH, €TO
MIPOEKLMU HA OCH KOOPAMHAT.
Tpaektopus. [lepememenne. CKOpoCTb.
WX mpoekuuu Ha OCHU KOOPIUHAT

PaBHOMEpPHOE ITPAMOJIIMHEMHOE IBUKEHHUE.
I'padpuyeckoe onucanue paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKCHHUS

10

11

12

CrnosxeHue nepeMeIeHnii U CKOPOCTEM.
Pewenne 3anau

HepaBHoMepHOe nBH>keHHE. MrHOBEHHas
CKOpocTh. Y ckopenue. [Ipsamonuneitnoe
JBUKECHHE C IOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucaHue NpsIMOJIIMHEHHOTO
JBUKECHMSI C TIOCTOSIHHBIM YCKOPEHUEM

13

CBobOosiHOE MajieHe. Y cKopeHue
C¢BOOOIHOTO MaJEHNA. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHH U UX rpaduku

14

15

16

JIBm>xeHue Tesna, OpOIIeHHOTO MO/ YIIIOM
K TOPU3OHTY

KpuBonuneiinoe nBuxeHue. /[uxenne
10 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepron u yacrora.
[{eHTpOoCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHE

KonTpomnpHas pabota mo Teme
"Kunematuka"
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IIepssblit 3axk0oH Hprorona. MHepunansubie
cuctemsl orcyéra. [TpuHnmn

17
OTHOCHUTEJIBbHOCTH [ ammtes.
HewnHeprinaabHbIe CHCTEMBI OTCUETA

18 Cuna. PaBHonelicTByromas cuia. Bropoit
3akoH HproToHna. Macca

19 B3aumoneiictue ten. Tperuil 3aKkoH
Hrrotona

20 [Tpunuun cynepno3uiuu cui. Pemenue
3a/1a4 Ha MpUMEHEeHne 3aK0HOB HproToHA
3aKOH BCEMUPHOIO TATOTEHUS.

21 DKBHUBAJICHTHOCTb IPABUTAIIMOHHON U
WHEPTHOW MacChl

29 Cuiia TSKeCTH U yCKOPEHHE CBOOOHOTO
aICHUs
JIBrm>keHre HeOECHBIX Tell U UX

23 MCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kemepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BusbI cun

25 TpeHus. JIBUKEHUE B KUIAKOCTH U Ta3e C
Y4E€TOM CHJIBI COITPOTUBIICHUSI CPEIIBI

26 HaBnenue. ['ugpocrarnueckoe JaBjaeHUE.
Cuna Apxumena
AOCOFOTHO TBEPJIOE TEIIO.

27 [TocTynaTenbHOE U BpamaTenbHOe

JABWIKCHUC TBCPAOTO TCJIa
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28

MomeHT cHiIbl OTHOCHUTEIBLHO OCH
BpaieHus. [1nedo cuiibl

29

CrnosxeHue cuil, IpUI0KEHHBIX K
TBepaoMy Teny. LIeHTp TskecTu Tena.
VYcnoBus paBHOBECHS TBEPAOIO TEINA.
Bunael paBHoBecHs

30

31

Penrenue 3amau

KoHnTponbHas pabota 1o Teme
"Iunamuka. CtaThka TBep10ro Tena"

32

NMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
MaTepualbHbIX ToUeK. LlenTp Mace
CHUCTEMBI MaTEPUAIIBHBIX TOYEK. Teopema
0 JIBUYKEHUH LIEHTpa Macc

33

34

35

NmMnynbe cuiibl 1 M13BMEHEHUE UMITYIIbCA
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTnBHOE OBMKEHIE

MomeHT HMITYJIbCa MaTepHaHBHOﬁ TOYKH.
HpeI[CTaBJ'IeHI/Ie 0 COXpaHCHUHU MOMCHTAa
HNMITYJIbCa B HCHTPAJIBHBIX IMOJIAX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. ['papuueckoe
MIpeICTaBICHUE padOTHI CUIIbl. MOIIIHOCTH
CHJIBI

37

Kunernueckas sneprus. Teopema 00
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepHaIbHOU TOUKH
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38

HOTGHLII/IaJILHBIe 1 HCIIOTCHIIMAJIBbHBIC
CHIIBI. HOTCHI_[I/IaJ'II)Haﬂ OHEpPIus. BTOpaH
KOCMHYECCKaAsA CKOPOCTh

39

TpeTBH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa60T51 HCIIOTCHIMAJIBHBIX CHII C
W3MEHECHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOH OHEPIrun

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
YpaBHeHnue bepHyium 1 uieaibHOM
KUJIKOCTH

41

42

KonTponbhas pabota no teme "3aKOHBI
COXpaHEHHUs B MEeXaHHKe"

PazButHe npeacraBiaeHuit o mpupoie
Ter1oThl. OcHOoBHEIE Ton0xeHusas MKT.
Juddysus. bpoyHoBckoe ABMKEHHE

43

Ctpoenue ra3000pa3HbIX, KUIKUX U
TBEPJIBIX TeJ. XapakTep ABMKEHUS U
B3aMMO/ICHCTBUS YaCTHI] BELIECTBA

44

Macca u pazMepsl MOJIEKYJT (AaTOMOB).
KomuectBo BemectBa. IlocTosiHHas
ABoraapo

45

46

Temneparypa. TemnoBoe paBHOBecHE.
[lIkana [enbcust

Pemenue 3amau

47

48

NneansHerlii ra3. 'a3oBble 3aKOHEI

VYpasaenue Menzaeneesa-Knaneiipona.
Pewenue 3anau
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49

AbcomoTHas TeMieparypa. 3aKoH
JanpToHa

50

51

52

W3onporeccel B naeanbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
['paduueckoe npeacTaBiIcHUe
U30TIPOIIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

OcnoBHoe ypaBHenne MKT

53

54

55

Pemenue 3amau

CBs13b a0COIIOTHOI TeMnepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO
CcpeHel KHHETUYECKON dHepruei
MOCTYNATEeNFHOTO TEIJIOBOTO ABM)KECHUS
e€ yacTull

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUM
o teme "OcHoBsl MKT"

56

57

KontponbHas padota o teme "OCHOBBI
MKT"

TepMonnHaMuyeckas cucTeMa. 3aJaHue
BHEIIHUX ycnoBul i T/ cuctemel.
Bremnune 1 BHyTpEeHHUE ITapaMeTpBl.
[Tapamerpsr T/] cuctemsl kak cpegHue
3HA4YCHUS BEJIMYMH, ONIMCHIBAIOIINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
Camonpoun3sBoiibHas penakcarus T /]
CUCTEMBI K TEIUNIOBOMY PaBHOBECHUIO
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59

Monens naeansLHOr0 rasa B
TepMOJIMHAMUKE. Y CJIOBUS
MPUMEHUMOCTH ITOU MOJCIIN

60

61

62

63

Ypasuenune Menneneesa-Kianelipona u
BBIPAKEHUE U1l BHYTPEHHEN SHEPrUU

Bripaxkenue aJisi BHyTpeHHEU SHepruu
OJIHOATOMHOTO HJIeaIbHOIO Trasa.
KBasucraruueckue u HecTaTHUECKUE
IIPOLIECCHI

DnemMeHTapHas paboTa B TEPMOAHMHAMHUKE.

Boruncnenue paboTsl 1o rpaduky
npolecca Ha pV-auarpamme
Temnonepeaaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel sueprun T/l cuctemsl 6e3
COBepIIeHHs paOOTHI

64

KonBeknuus, TEmIonpoBoHOCTb,
W3JIy4YEHHE

65

66

67

KonuuecTBo Temnotel. TemoémMKocTb
Tena. Y 1eIbHas U MOJISIpHAs
TEIUIOEMKOCTH BEUIECTBA. Y Ie/IbHAs
TEIUI0Ta CrTOPaHus TOIJIMBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaaye

[TonsiTne 06 anuabaTHOM mpoIiecce.
IlepBrIil 3aKOH TEPMOAMHAMUKHU

68

KonuuecTBo TeminoTel 1 paboTa Kak Mephl
W3MEHEHUs BHyTpeHHeM sHepruu T/1
CUCTEMBI
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69

BTopoii 3aKOH TEpMOIMHAMUKH JUISL
PABHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoGpatumocTs NpupoaHbIX
IPOLIECCOB

70

[IpuHIMITBI AEACTBUS TEIJIOBBIX MALIWH.
KIT/

71

72

Maxkcumanbroe 3Haueraue KITJI. Ilukn
Kapno

Pemenue 3amau

73

DKOIOrNYECKUE aCIIEKTHI UCITOJIb30BaHMUS
TEIUIOBBIX nBHTaTteieii. TemnoBoe
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl

74

75

Pemenue 3amau

OO0001IEHHE U CUCTEMATU3ALIUS 3HAHUM
o teMe "TepmoauHamuka. TerioBsie
MAaIIvHe!"

76

77

78

KonTponbHas pabora no teme
"Tepmonunamuka. TeniaoBbie MaTuHbI"

[TapooOpa3oBaHue U KOHICHCAIIUS.
Hcnapenue u kutieHue. Y aenbHas
TEIJI0Ta mapooOpa3oBaHUs

HacpilieHHbIe M HEHACHIIIIEHHBIE Maphl.
KauecTBeHHast 3aBUCUMOCTD MJIOTHOCTH U
JABJICHUS HACKIIIEHHOTO Mapa OT
TEMIIEPATYPBl, UX HE3AaBUCUMOCTE OT
00BbEMa HACHITIIEHHOTO TIapa.
3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT
JAaBJICHUA B  KUAKOCTU
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Brnaxxnocts Bo3myxa. AGCOTIOTHASA U

7 OTHOCHUTEJIbHAS BIAXKHOCTh

80 Pemenue 3anau
Teépnoe Teno. Kpucraminueckue u

81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KPHUCTAIIJIOB

82 [InaBnenue u xpucraumsanus. Y geybHast
TeruioTa miasiaeHus. Cyonumanus
Hedopmaruu TBEpaOTO Tena. PacTskeHne

83 u ckarue. Casur. Monyns FOnra. TIpenen
yrnpyrux aedopmariuii
TemioBoe paciivpeHue KuaKOCTel u

84 TBEPABIX Te. AHTAPMOHHU3M TETIOBBIX
KoJIeOaHUH YacTHI] BEIIeCTBA

85 [TpeoOpa3zoBanue 3HEprun B PazoBbIX
nepexoiax

86 YpaBHEHHE TEIUIOBOTO OamaHca

87 Pemenue 3amau
[ToBepXHOCTHOE HATSKEHUE.

88 Kanunspuele siBnenus. Jlapnenne noa
HCKPHUBJICHHON TTOBEPXHOCTHIO )KHUIKOCTH.
®opmyna Jlamnaca
O0001IeHne 1 cUcTEMaTU3aINS 3HAHUI

89 1o Teme "ArperatHbie COCTOSTHUS
BemecTBa. PazoBble NEPexoapl”
KonTpomnpHas pabota mo Teme

90 "ArperaTtHble COCTOSIHHSI BEIIECTBA.

®da30BbIe IEPEXO0bI"
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91

OnexTpuzanus Tea U €€ IposBICHUS.
DJekTpuyeckui 3apsia. [IBa Buaa
AJIEKTPUYECKUX 3apsaoB. [IpoBogHUKH,
JUAJICKTPUKU U TTOJTYIIPOBOTHUKHI

92

DneMEHTApHBIN AIEKTPUUECKUH 3apsia.
3aKOH COXpPaHEHUs DIEKTPUIECKOTO
3apsaaa

93

94

B3anmopenicTeue 3apsanoB. Touyeynsle
3apsasl. 3akoH Kynona

Pemenue 3amau

95

Onektpuueckoe nose. Ero neiictBue Ha
IIEKTPUICCKUE 3aPSIJIbI

96

97

98

Hanpsi>k€HHOCTB JIEKTPUYECKOr0 MOJIs.
[TpoOubiii 3apsn. JInHUM HAMPSHKEHHOCTH
aneKTpudeckoro nosst. OqHOpPOIHOE
ANEKTPUYECKOE 110JIE

IToTeHIIManbHOCTD DJIEKTPOCTATUYECKOTO
noJis. Pa3HOCTh OTEHLIMAIOB U
HalpsKEHUE

IloTeHumanpHas SHEPrus 3apsaa B
3JIEKTpOCTaTUUeCKOM Mose. [loreHnnan
3JIEKTPOCTATUYECKOTO OIS

99

CBs13b HaNPSHKEHHOCTHU TOJISL U Pa3HOCTH
MIOTEHIUAJIOB JUUIS JJIEKTPOCTATUYECKOT O
0JIS

100

101

[IpuHIUIT CyIepIIO3UIINH SIIEKTPUYECKUX
noJien

Pemenue 3amau
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ITone Toueunoro 3apsna. [lose

102 .
PaBHOMEPHO 3apsHKEHHOU Cephl
[Tone paBHOMEPHO 3apsKEHHOTO 110

103 00bEMy mapa. [lone paBHOMEpHO
3apsHKEHHON OECKOHEUHOM TII0CKOCTH

104 [TpOBOHUKH B AJIEKTPOCTATHYECKOM
noJie. Y CIIOBHE PABHOBECHS 3apsiIOB

105 JIMDJIEKTPUKY | TTOJTYITPOBOIHUKHU B
AJEKTPOCTATHYECKOM TI0JIC
Konpnencarop. DnekTpoéMKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTh
IUIOCKOTO KOHJIEHCATOpa

107 [TapannensHoe coeMHEHNE
KOHJICHCATOPOB

108 [TocnenoBarenbHOE COCTUHCHUE
KOHJIEHCATOPOB

109 DHeprus 3apsKEeHHOr0 KOHAEHCaTopa

110 Pemenue 3amau

111 JIBrKeHHE 3apsyKEHHOW YacTHULBI B
OJTHOPOJTHOM DJIEKTPUYIECKOM I10JIe

112 Pemenue 3amau

113 O06o0011eHre U cucTeMaTU3alus 3HaHUN
o Teme "DieKkTpuueckoe mnoie"

114 KoHnTtponbhas paborta o teme

"OnekTpuueckoe nose"
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Cuia Toka. [locTtossHHBIH TOK. Y CII0BUSI

115 CYIIIECTBOBaHUS MTOCTOSTHHOTO
AJIEKTPUYECKOTO TOKA

116 Wcrounuku Toka. Hanpsxenue u 9/1C

117 3akon Oma 1S yyacTKa Lenu.
DIIEKTPUUECKOE CONIPOTHUBIICHUE
3aBUCUMOCTb COIIPOTUBIICHUS

118 OJIHOPOJIHOT'O ITPOBOJIHUKA OT €0 JTHHBI
Y TUIOMIAIH TIOTIEPEYHOTO CEUCHUS

119 Y enpHOe COMPOTUBIICHUE BEIISCTBA.
Pemenne 3amau

120 [TocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COCTUHEHNE ITPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX AIIEKTPUICCKIX
nenei. [IpaBuna Kupxroga

122 Pemenue 3amau

123 PaGora snexkTpruyeckoro Toka. 3aKoH
[xoyns —Jlenna

124 Pemenue 3amau
MOIIHOCTH YJAEKTPUUECKOTO TOKA.

125 TemnmoBas MOIIHOCTE, BhIACIIEMAas Ha
pe3ucrope

126 Pemenue 3amau

197 OJIC v BHyTpEHHEE CONTPOTUBIICHHE
HMCTOYHHKA TOKA

128 3akon OMa A1 TOTHOM (3aMKHYTOM)

BHCKTquCCKOﬁ OCIn
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129 Penrenne 3amau 1

130 MOIIHOCTh UCTOYHHKA TOKA 1

131 KopoTtkoe 3ambikanne 1

132 KonpneHncarop B 1ienu NocTOSIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenne 3agau mo treme "IlocTOSHHBIN 1
ANEKTPUUECKUN TOK"

135 Pemenue 3agau mo reme "IlocTOSHHBIN 1
AJIEKTPUYECKUM TOK"

136 Pemenne 3agau mo treme "IlocTOSSHHBIN 1
SJIEKTPUYECKUM TOK"

O00011IeHNEe U CHCTEMATH3alis 3HAHUI

137 1o TeMe "[10CTOSHHBIH 71eKTpUYeCKuit 1
TOK"

138 KoHTpoinbHas pabora 1o Teme 1
"TloCTOSIHHBIN 3NEKTPUUYECKUNA TOK"
DneKTpuyeckas MpoBOAUMOCTh

139 Pa3IMYHBIX BELIECTB. DIEKTPUUECKHUI TOK 1
B MeTaiax. CBepXmpoBOIMMOCTb
DNEKTPUYECKHIA TOK B paCTBOPAX H

140 pacruraBax 3JIeKTPOJIUTOB. 3aKOHBI 1
®Dapanes 175 dIEKTPOIU3a

141 DnexkTpuueckuil Tok B razax. [lnaszma 1

142 DNEKTPUYECKH TOK B BaKyyMe. 1
Baxyymubie prbopbl

143 DIIEKTPUUYECKHI TOK B TIOTYIPOBOIHUKAX

144 [TonynpoBoAHUKOBBIE TPUOOPHI
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145

146

147

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue Cuiibl TOKa U HApsHKEHUS B
LIENH OCTOSIHHOT'O TOKA IPH ITOMOIIN
aHaJIOTOBBIX U IIU(POBBIX
W3MEPUTEIIbHBIX PUOOPOB" WK
"3HakoMCTBO ¢ U POBOIi TabopaTopueit
no ¢usuke. [Ipumepsl uzmepeHus
($U3NUeCKUX BETUYMH MIPH TOMOIIN
KOMIIBIOTEPHBIX JaTYUKOB"

®dusnyeckuii MPaKTUKYM 110 TeMe
"N3y4yeHre HepaBHOMEPHOIO JIBUKEHMUSI C
LEJIbI0 ONIPEAEIICHUS MTHOBEHHOM
ckopoctH"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3mepenune ycKkopeHus npu
PSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBKEHUHU O HAKJIOHHOM IIJIOCKOCTH"
win "HccnenoBanue 3aBUCUMOCTH ITYTH
OT BpPEMEHH MPU PABHOYCKOPEHHOM
IBHKeHUH"

148

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepeHue yCKopeHus cBOOOIHOTO
nafeHus" win "M3ydeHue aBUKEHUS
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"

149

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne nBUKEHU Tea 10
OKPY’KHOCTH C IOCTOSIHHOM 11O MOJYJIO
ckopocthio" wim "HMccnenoBanue
3aBHCHMOCTH NE€pHOJia 00paeHHUs
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KOHUYECKOI0 MAasITHUKA OT €0
napameTpoB"

150

Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3mepenne paBHOIECHCTBYIONIEH CHIIbI
IpY ABIKEHUH OpycKa Mo HAaKJIOHHOU
wiockocTy" wnu "lIpoBepka runoressl o
HE3aBUCHUMOCTH BPEMEHU JIBUKEHHUS
Opycka 110 HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PacCTOSIHUE OT €ro Macchl"

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCUMOCTH CHIT
YIPYrOCTH, BO3HUKAIOIIMX B IPYKUHE U
PE3UHOBOM 00pa3Iie, oT ux aedopmanun”
iy "M3yueHne NBUKEHUS CUCTEMBI Tel,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
nérkuii 0J10K"

Du3nUeCKUu IPAKTUKYM I10 TEME
"U3mepenue koappuiienta TpeHus no
BEJIMYMHE YTIIOBOrO KO3 puireHTa
3aBucumoctd Frp(N)" wnu
"HccnenoBanue IBUKEHUS OpycKa 1o
HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
kod¢ppurmenToM Tpenus" unu "N3ydyenue
JBUKEHUSI TPy3a Ha Bally C TpeHUEM"

153

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"NccnenoBanue ycaoBUN paBHOBECHUS
TBEPJIOTO TENA, UMEIOIIETO OCh
BpanieHus" win "KoHcTpynpoBaHue
KPOHIITEHHOB M pacy€T CHJI yIpyroctu"
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win "M3ydeHnue ycToMunBOCTH TBEPAOrO
TeJla, UMEIOLIEro TUI0Ia/lb OMophI"

154

155

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3MepeHne UMITysibca Tena o
TopMo3HOMY iyTu" unu "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
3JIEKTPOMOOMIISI U MOLIHOCTHU CHJIBI TSATH"
unu "CpaBHeHUE U3MEHEHHUS UMITYJIbCa
T€Ja C UMITYJIbCOM CHJIbI" WM
"HccnenoBaHue COXpaHEHUS UMITYIIbCa
IIpU YIPYTroM B3aMOJAEUCTBUU" WK
"N3MepeHue KHHETUYECKON SHEPIUU Tela
110 TOPMO3HOMY ITyTH"

dusnueckuil NpakKTUKYM 10 TeMe
"H3yueHne n30TepMUUECKOro mporecca
(peKOMEHI0BAaHO UCTIOIH30BAHNE

1 poBoi J1abopaTopun)" uim
"N3yuenne n30X0pHOTO Tporiecca" uin
"N3yuenune nzobapHoro nporecca’ uiu
"ITpoBepka ypaBHEHUS COCTOSTHUSA"

156

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepeHnue yaenbHoi TernaoéMkoctu"
i "HccnenoBanue mpoiiecca OCThIBaHUS
Bemectsa" win "MccienoBanue
aanabaTtHoro npouecca” uinn "M3ydenue
B3aMIMOCBSI3U HEPTUU
MEXMOJIEKYISIPHOTO B3aUMOJICHCTBUS U
TEMIEPATYPhI KUTICHUS KUIKOCTEH"
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157

158

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue 3aKkOHOMEPHOCTEM UCTIapeHUst
s)kusikocter" wim "M3Mmepenue yuenbHoi
TEIJIOTHI IIJIaBJIEHUS JibJa" WIN
"N3y4yeHue CBOMCTB HACHIILIEHHBIX MTapoB"
win "V3mepenne abCoMOTHON BIaXHOCTH
BO3JlyXa U OIIEHKA MacChl MapoB B
nomemnieHuun". smepenue koddduimenrta
MOBEPXHOCTHOTO HATSKEHUS

dusnueckuil NpakKTUKYM 10 TeMe
"HaGnronenue npeBpalieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
u3nyyeHus ceeroauona” ninm "Mzydenue
IIPOTEKaHUs TOKA B LIEIIH, COEpIKaILEeH
KoHjaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH NMOTEHIUANIOB (HANPSKEHU)
IIPU [1OCJIEOBATEILHOM COEIMHEHUN
KOHJIEHCAaTOpoB"

159

160

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue CMEMIaHHOTO COEIMHEHUS
pesuctopoB" wnu "M3Mepenue yneapHoro
COINPOTHBIIEHUS IPOBOJIHUKOB" WIIN
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
OT HaIPsDKEHUS JUIs J1aMIIbl HaKaJIUBaHUs"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"Habmroienue snexkrponusa’ uiu
"N3mepenue 3apsiaa 0JJHOBAJIEHTHOTO
nona" mwim "HMcciaenoBaHue 3aBUCUMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
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temneparypbl” uiu "CHATHE BOJIBT-
aMIIEpPHOM XapaKTEPUCTUKHU auoaa"

161

162

163

PesepBHelil ypok. O000IICHHE 1
CUCTEeMAaTH3aIMsI 3HAHHH 110 TeMe
"KunemaTtuka"

PesepBHbIil ypok. O0001ICHHE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"lunamuka"

PesepBuslit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"CraTtuka TBEp0ro Tena"

164

PesepBHeIit ypok. O600IICHHE 1
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"3aKOHBI COXpaHEHUSI B MEXaHUKe"

165

PesepBHeIit ypok. O600IICHHE 1
cHCTEeMaTH3alHs 3HAaHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM
Teopun"

166

167

168

Peseprubriit ypok. O600111eHIE U
cHCTEMaTHU3alus 3HaHUH 110 TEME
"Tepmonunamuka. TeniaoBbie MalTuHbI"

PesepBHslit ypok. O6001IeHNE U
cucTeMaTu3alus 3HaHuil 1o TeMe
"ArperaTtHbie COCTOSIHUSI BEIIECTBA.
®dazoBble IEPEXOABI"

PesepBHrlit ypok. O6001ICHHE U

cucTeMaTH3alus 3HaHUH 10 Teme
"Onextpuueckoe nomue"
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PesepBHeiit ypok. O600IICHHE U

169 CUCTEMATH3ALNA 3HAHUH 110 TEME 1
"ITocTOAHHBIN NEKTPUUECKUN TOK"
PesepBHeiit ypok. O600ICHHE 1
170 crucTtemMaTu3anus 3Hanui mo reme "Toku B 1
pa3Iu4HbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoxa Bcero Koutpoabnsie  Ipakruveckue fll?»y‘leﬂl/lﬂ :)lﬁlc)l;l;OBaTeanue
padoThI padoThI pecypeni
BsaumopeiicTBie MOCTOSIHHBIX MarHUTOB
1 Y TIPOBOJIHUKOB C TOKOM. MaruHuTHoe 1
nosie. ['unoresa Amnepa
BexTop marauTtHOM nnaykuuu. [Tpunnumn
2 CYINEpHO3UIIMA MarHUTHBIX Mosiel. JInnun 1
MarHMUTHON HHTYKIIUU
3 MarnuTHO€ MoJjie TPOBOTHUKA C TOKOM. 1
OmnbIT OpcTena
Cunia AMriepa, e€ HampaBJICHHE U MOJTYJIb
5 Pemenue 3anau 1
6 [Ipumenenue 3akoHa Amnepa. 1
DNeKTpOu3MepUTENbHbIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBileHUE U
7 MOAyIb. JIBIDKEHUE 3apsSKEeHHON YaCTHUIIbI 1
B OJIHOPOJHOM MarHUTHOM II0JI€
Pemenue 3anau
Pa6ota cuel Jlopeniia
10 Pemenue 3amau
11 MaruuTHOE II0JIE B BEIECTBE. 1

deppOMarHeTuKy, napa- u JMaMarHeTHKA
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OcHOBHBIE CBOMCTBA (heppOMarHETUKOB.

12 [IpumeHnenne GpeppoMarHeTHKOB

13 Pemenune 3a1a4 no reme "MaruutHoe
mmoJjie"

14 Pemrenue 3agad mo reMe "MarauTtHoe
mose"

15 SIBneHue NEKTPOMArHUTHON UHAYKIIUH.
[ToTok BekTOpa MAarHUTHON MHIYKIIMHU

16 OC uaayKknuu

17 3aKOH 3JEKTPOMArHUTHOW UHIYKIIHH
®apanes

18 Buxpesoe anexrpuueckoe mnosie. Toku
dyko

19 O/1C uHAYKIMH B IBUKYITUXCS
MIPOBOTHUKAX

20 Pemenue 3amau

21 [IpaBuiio Jlenna

29 Nuaykrusaocts. KaTymika
WHJYKTUBHOCTH B LIETIH MTOCTOSIHHOTO TOKa

93 Asnenue camonnaykiuu. IC
CaMOMHAYKITUH

24 DHeprus MarHUTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

25 Pemenue 3amau

26 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110

TeMe "DIeKTpoiuHaMuKa"
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KonrponsHas pabora o teme

27 "OnexkrpoguHamMuka"

08 KonebarenbHas cucrema. CBOOOIHBIE
kosnebanus. ['apmMoHnYeckue KoeOaHus

29 KuneMaTtnueckoe ¥ TMHAMHYECKOE
OITMCaHHE KOJIeOaTEIbHBIX IBMIKEHUN
DHepreTuieckoe onucanue. BeiBoj
JAHAMHYECKOT'O OIHMCAHUS

30 rapMOHHUYECKHX KOJICOaHUH U3 UX
HEPTeTUYECKOT0 U KHHEMATHIECKOTO
OITHCAHHUS

31 Awmmuntyna u ¢asza xonedanuit
[Tepuon u wactora konebanuii. [lepuon
MaJIbIX CBOOOIHBIX KOJIEOaHHUI

32 MareMaruueckoro mastHuka. [lepuon
CBOOO/IHBIX KOJIEOaHU TIPY>KMHHOTO
MasiITHUKA

33 3aryxaromue KoneOaHus. BeiHyXIeHHBIC
KoneOanus. Pe3onanc

34 ABTOKOJIC0aHHS

35 Pemenue 3amgau
VYpoxk-koHpepenuus "MexaHnueckue

36 Kosie0aHUs B MY3bIKAJIbHBIX
MHCTpyMEHTax"

37 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "Mexanndyeckue Kojaeoanus"

38 DNeKTpOMarHuTHBIE KOJICOaHUsI.

KonebaTtenbHblit KOHTYD
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®opmyna Tomcona. CBsI3b aMILTATYIbI

39 3apsifia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIbI
TOKa B K0JIe0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHSI SHEPTUHU B UICATHHOM
Kosie0aTeIbHOM KOHTYpe
3aryxarolue 3JIeKTPOMarHuTHbIE

41 KoJjieOaHus1. BeIHyK/1eHHbBIE
ANEKTPOMArHUTHBIC KOJeOaHuUs

42 [Tepemennsiii Tok. Pesucrop u
KOHJICHCATOP B LIEMIH IEPEMEHHOT0 TOKa

43 Karymika HHIyKTHBHOCTH B TSN
MIEPEMEHHOTO TOKa

m 3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu
MIEPEMEHHOTO TOKa
Mo1HOCTh IEPEMEHHOT0 TOKA.

45 AMIUIUTYAHOE U IEHCTBYIOLIEE 3HAUECHUE
CHJIBI TOKA U HATPSHKEHUS

46 Pe3oHaHC B 25IeKTpUYECKOH TeTH

47 Pemenue 3amau
Nneansubiif Tpancdopmatop.

48 [Tpou3sBoacTBO, epenaya U NoTpediieHue
ANEKTPUYECKON SHEPTUU
DKOJOTUYECKHE PUCKU TIPH TTPOU3BOJICTBE

49 anekTpo3Heprun. Kynerypa
WCIIOJIb30BAHUS JICKTPOIHEPT U B
MOBCEHEBHOW KU3HU

50 Pemrenne 3agau
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51

Pemenue 3agau

O060011eHre ¥ cucTeEMaTH3alus 3HaHUHI 110

52 | "
Teme "DIeKTpOMarHuTHbIE KoJieOaHus

53 MexaHuueckre BOJIHbBI. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

o4 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3BYKa

56 Wudpassyk u ynerpassyk. LllymoBoe
3arps3HEHUE OKPY)KAIOIIEH Cpe/Ibl

57 Pewenue 3amau

58 DneKTpOMarHuTHHIE BOJIHBL. M3mydyeHue
ANEKTPOMArHUTHBIX BOJIH

59 DHeprus MeKTPOMArHUTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
[Ikana >1eKTPOMarHUTHBIX BOJIH.

60 [IpuMeHeHne HMeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY
[TpuHIMIIBI paTUOCBSI3U U TETIEBUACHHUS.

61 Panuonoxarus. DnekTpoMarHuTHOE
3arps3HEHUE OKPYKAIOLIEH cpe/ibl

62 KonTponbhas pabota no teme
"Konebanus u BOTHBI"

63 Caert. 3aKOH MPSIMOJIMHEHHOTO
pacrpocTpaHeHHs CBETa

64 Pemenue 3a1a4 Ha IpUMEHEHHE 3aKOHA

HpHMOHHHCﬁHOFO pacnpoCcTpaHCHUs CBECTa
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Otpaxenue ceera. [lnockoe 3epkaiio.

65
Cdepuueckoe 3epkano
[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN II0KA3aTellb

66 npenomienus. [lonHoe BHyTpeHHEE
orpaxkeHue. IIpenenbHbIi yroil moJHoro
BHYTPEHHEI0 OTPaKEHUS

67 Pemenue 3a1a4y Ha IpUMEHEHNE 3aKOHOB
OTpaXEHHUs U IIPEJIOMIICHUS CBETa

68 Xon nmydeit B mpusme. Jlucnepcus certa.
CrnoxxHbIid cocTaB Oemoro cera. L{Bet

69 JInH3bl. @OKYCHOE pacCTOsIHUE U
ONITUYECKAs CHJIA JIMH3BI

70 [TocTpoenue n300paXkeHui B IMH3aX U UX
cucTeMax. Y BEJIMYECHHE JIMH3bI
Pemenue 3ana4y Ha mocTpocHME

71 1300pakeHH, OTy4aeMbIX C TOMOILBIO
JIVH3

72 I'na3 kak ontuyeckas cucrema

73 Pemenue 3anayu. [Ipenensl mpUMEHUMOCTH
r€OMETPUYECKOUN ONTUKH

74 CkopocTb cBeTa 1 METO/IbI €€ U3MEPEHUS

75 Hucnepcus cera

76 Wntepdepennus ceera

77 KorepeHTHbIE HCTOYHUKH. Y CIIOBHS
Ha0J10/IeHUsI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3amau
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79

[Tpumenenne uHTEpHEpEeHINN

80 Judpakuus cBeTa

81 Hudpakimonnas pemeéTka. Y cioBue
Ha0JI0/IeHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3amau

83 [TonepeyHOCTh CBETOBBIX BOJIH.
[Tonapuzanus ceera

84 Pemenue 3anau

85 CBeTOBbI€E ABIICHUS B IPUPOLE

86 O06o0muieHne 1 cucTeMaTU3aIys 3HAaHUH 110
teme "Ontuka"

87 KonTponbHas padora no teme «OnTuka»
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHHUKH. 3aKOHBI AMEKTPOIUHAMUKH U
MIPUHIIUIT OTHOCUTEJILHOCTH

89 [TocTynatel cienuanbHON TEOPUU
OTHOCHUTEIIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
[TpeoOpazoBanus Jlopenma. Ycnoue

90 NpUIMHHOCTH. OTHOCUTEIHHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJIeHHE BpEMEHHU
Y COKpAIlleHUE JITTHHBI

o1 DHEPrusi U UMITYIIEC PEISITUBUCTCKON
JaCTHIIBI
CBs3b Macchl € SHEpruel 1 UMIYIbCOM

92 PENATUBUCTCKON YaCTUIIBL. DHEPTUS

ITOKOA
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93 PaBHOBECHOE TETIIOBOE U3ITyUCHHE 1

94 3akoH cMelenus Bunaa 1

95 I'umote3a M. [1nanka o kBanTax. OTOHBI 1

96 DHeprust 1 UMITYJIbC POTOHA 1

97 ®dororddext. OnbiTer A. I'. CToneTona. 1
3akonbl Gpotorpdexra
VYpaBHeHnue DitHmITeHa s

98 dororddekra. "Kpacnas rpanumna" 1
dororddekra

99 JaBnenue ceera. Onwithel [1. H. JIeOenepa 1

100 BoJIHOBEIE CBOWCTBA YaCTHI]
Bounbl ne bponna. [InuHa BoJiHbI 1€

101 Bpoiinst u pa3mMepsl 00J1aCTH JTOKATH3AIHH 1
JBAKYILIEUCS YaCTULIBI

102 KopnyckynspHo-BOTHOBOH Ayain3m

103 Judpakius >IeKTpOHOB Ha KPUCTAIIIAX
Crenunduka u3smMepeHuit B MUKPOMUDPE.

104 CooTHo1IeHUs HEOTIpeAeIEHHOCTEN 1
I'eitzenbepra

105 Pemenue rpaduyeckux 3anau

106 Pemenue pacuéTHBIX 33124 1
KontponbHas padota o remam: "OCHOBBI

107 CTO", "KopmycKyasspHO-BOJIHOBOM 1
Tyau3m"
OnBITHI IO UCCIIEAOBAHUIO CTPOCHUS

108 atoma. [InmanerapHast Mozenb aroma 1

Pesepdopna
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109

IToctynater bopa

110

111

Bupgsl cniektpoB. CriekTp ypoBHEM
SHEPruM aToMa BOJ0po/ia

CroHTa"HHoe U BBIHYXXJICHHOC N3JIYUCHUC
CBETa

112

113

114

115

116

117

Jlazep

Hyxnonnas moxens siapa ['elizenoepra-
WBanenko. 3apsia 1 MacCOBOE YUCIIO fAJpa.
H3oTonbl. PagnoakTMBHOCTH

3akoH PaaruOaKTHBHOI'O pacliaaa.
CpoiicTBa HOHU3UPYIOLICTO U3JTYyUCHU.
Bnusuue paarOaKTUBHOCTH HaA JKHBLIC
OpraHu3MBEI. I[O3I/IMeTpI/I$I

DHeprus cBA3M HYKJIOHOB B S7pe.
Snepusle cuibl. Jledekt maccsl sipa.
SnepHsble peakuuu. SnepHble peakTOpPBHI.
[Tpo6nembl ynpaBiasieMoro TepMosiIepHOTO
CHUHTE3a. DKOJIOTHYECKUE aCTIEKThI
pa3BUTHUSA AIEPHOIN SHEPTETUKU

Meroapbl perucTpaluuy U UCCIEA0BAHUS
3J€MEHTapHBIX YACTHII.
@yH/1aMEHTAJIbHbIE B3aUMOIEUCTBUSI.
BaproHbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CrangapTHON MOAEINH.
KBapk-riatooHHas MOJEIb aJpOHOB

®usuka 3a npenenamu CTaHiapTHON
Mozenu. TéMHas Marepusi U TEMHas
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sHeprus. EMuHCTBO pU3HUECKON KapTUHBI
Mupa

118

119

120

Oransl pa3BUTUS ACTPOHOMHUU. 3HAYECHUE
aCTPOHOMUU

[IpuMeHUMOCTb 3aKOHOB (DU3UKHU JTS
0OBSCHEHHS TIPUPOABI KOCMUYECKHIX
00BeKTOB. MeTOIbI aCTPOHOMHUYECKHX
HCCIICIOBAHNH

COBpCMeHHHe OIITHYCCKHE TCICCKOIIBI,

PaauOTCIICCKOIIbI, BHC&TMOC(i)epHaSI
ACTPOHOMMUA

121

Bun 3Bé3aH0r0 HebOa. Co3Be3nus, spKkue
3BE3/Ibl, TUIAHETHI, UX BUJUMOE JBUKCHHE

122

123

124

Conneunas cucreMa. Connue. CosHeuHas
akTUBHOCTb. McTounuk sHepruu CosHua u
3BE3]T

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTHKHU.
Jlnarpamma "creKTpajabHbIM KJ1acc —
CBETHUMOCTB"

3Be3,I[LI IJIaBHOM ITOCIEA0BATEIbHOCTU

125

BnyTtpenHnee ctpoeHue 3BE3 .
CoBpeMeHHbIE PEACTABIECHUS O
MIPOUCXO0XACHNUHU U 3BoJtolnu CosHua u
3BE37. DTalbl )KU3HU 3BE3]

126

Muneunsiii [Iyte — Hama ['anakTuka.
Tunel ranaktuk. YEpHbIE OBIPHI B SApPax
TTAKTUK
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127

Bcenennas. Paciumpenne BeeneHHOMN.

3akon Xao6isa. Teopus bosnbiioro B3peiBa.

PenmukToBoe N3JIYUCHUC

128

129

MacmraGHast ctpykTypa Beenennoii.
Meraranaktuka

Hepewménnsie mpo6iieMbl aCTpOHOMUUT

130

131

132

133

@uU3NYECKU IPAKTUKYM 110 TEME
"UccneqoBanye MarHUTHOT'O IT0JIS
IOCTOSIHHBIX MarHUTOB' WJIH
"UccaenoBaHue CBOICTB
dheppomarnerukoB" wiamn "MccnenoBanue
JEUCTBUS MOCTOSSHHOTO MarHUTa Ha paMKy
¢ TokoM"

Ou3nyecKkuil MPakTUKyM IO TeMe
"U3mepenue cuibl Amrepa’ uiu
"N3y4yeHne 3aBUCUMOCTH CHJIBI AMIiepa OT
cuibl Toka" win "Onpenenenue
MarHMTHON MHIYKIIUU Ha OCHOBE
nu3MepeHus cuiibl Ammepa"

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
AJIEKTPOMArHUTHOW MHIYKIIUU" WIIH
"OnpeneneHne UHIYKIIMH BUXPEBOTO
MarHuTHOTO 110"

Pu3NYECKUl IPAKTUKYM 110 TEME
"UccnenoBanue sBIEHUS CAMOUHIYKIUN"
nin "COopka MO 3JIEKTPOMAarHUTHOT'O
reHeparopa"
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134

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U NPYKUHHOTO
MasTHHKOB"

135

@uU3NYECKU IPAKTUKYM 110 TEME
"IIpeoOpa3oBanue SHEPTUH B IPY>KUHHOM
MasATHHUKE"

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepes
IOCJIEAOBATEIIBHO COCTNHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin
"HUccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 ToKa"

137

138

139

140

Pu3NYECKU IPAKTUKYM 110 TEME

"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3mepeHune nokasaTelis NpeaoMICHUs
crexna" win "l[lonydenue n3ob6pakeHus B
CUCTEME U3 IJIOCKOTO 3epKajia v JIUH3bI"

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha IpuMepe
KUAKUX JUH3)" win "M3mepenue
(hOKYCHOTO PacCTOSTHUS pacCEUBAIOLINX
uH3"

Pu3NYECKUl IPAKTUKYM I10 TEME
"HaGmonenue qudpakuum,
MHTEpPEpEeHINH U MOJISIpU3aluy cBeTa"
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141

142

143

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneseHue UMMYabCca U SHEPTUHU
PENATUBUCTCKUX YacTUIl (110
(dhoTtorpadusiM TPEKOB 3apsHKECHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue noctosinHou [linanka Ha
OCHOBe HccienoBanus poroaddexra” nm
"HccnenoBanue 3aBUCUMOCTH CHITBI TOKA
4yepe3 CBETOAMOJ OT HampsKeHHs "

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue CeKTpa pa3peskeHHOTO
aTOMapHOI'0 BOJIOPO/a U U3MEPEHUE
nocTostHHOW Punbepra"

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paaiuoakTUBHOTO (hOHA C
HCIOJIb30BaHUEM JIO3UMETPA" UIIH
"M3yueHue noriomeHus 0eTa-4yacTuiy
AITIOMUHHUEM"

145

@uU3NYECKU NPAKTUKYM 110 TEME
"HaOmroneHus 38€34HOT0 HeOa
HEBOOPYKEHHBIM IJIa30M C
HCIIOJIb30BAHNEM KOMIIBIOTEPHBIX
MIPWIOKEHUH I ONPEAEIICHUS
MOJIOKEHHSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3MS
CeBepHOro nojxymapus u sipkue 3BE31b1"
unu "Habmonenus B Teneckor JIyH#l,
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IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
ckorieHui"

146

O06001IeHre U CUCTEMAaTU3aIUs 3HAHHM.
Poinb ¢pu3uku 1 acTpoHOMHH B
3KOHOMHYECKOM, TEXHOJIOTHUISCKOM,
COLIMAJILHOW M 3THYECKOH chepax
JEATEILHOCTH YeI0OBEKa

147

148

O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH.
Poib 1 MecTO GU3MKK ¥ ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O06o011ieHne 1 cucTeMaTu3alys 3HaHu.
Ponb dusnueckoii Teopun B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTHHE MUPa, MECTO
(bu3nvecKoil KapTHHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NIPEJCTAaBICHUNA O PUPO/IE

149

150

151

O000I11IEHNE U cUCTEMATH3all|s 3HAHWI 110
Teme "Kunemaruka"

O0001IeHrEe U CUCTEMATH3aIMs 3HAHUH 110
TeMme "Kunemarnka"

O06o001IeHre B cucTeMaTH3aIys 3HAHUH 110
teme "JluHamuka"

152

153

O0001IeHre 1 cUcTeEMaTH3alMs 3HAHUH 110
teme "Cratnka TBepaoro tema"

O06o0011ieHne 1 cucTeMaTu3alys 3HaHuH 10
TeMe "3aKOHBI COXPaHEHHsI B MEXaHUKeE"

78




154

O06o01IeHre U cucTeMaTU3alus 3HaHUH 110
Teme "OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOH Teopun"

155

O000111eH1E U CUCTEMATHU3ALMs] 3HAHUN 110
teme "Tepmoaunamuka. TerioBbie
MamIuHb"

156

157

O060011eHre ¥ cucTeMaTH3alus 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3zoBbIe TIepexoab"

O0600611eHre U cucTeMaTU3alus 3HaHu#| 110
Teme "Dnekrpuueckoe nose"”

158

O0o001IeHre ¥ cHCTeMaTU3alus 3HAaHUH 110
teme "[locTOsTHHBIN 3JEeKTpUYECKUM TOK"

159

160

O06o0muieHne 1 cucTeMaTU3alys 3HAaHUH 110
teMe "Toku B pa3inyHbIX cpepax”

O00011IeHEe ¥ cUCTEMAaTH3alUs 3HAHUI 110
TeMe "Maruutaoe noie"

161

Pesepubrit ypok. O6006111eHIE 1
cHCTeMaTHu3alus 3HaHUH 10 TEME
"DJeKTpOMarHuTHas UHIyKIus"

162

PesepubIil ypok. O6006111eHIE 1
CHCTEMATH3aIMs 3HAHUI 110 TEME
"Mexannueckue koneoanus"

163

164

PesepBHelIit ypok. O6001IeHNE 1
cucreMaru3anuda 3HAHWUH 10 TEME

"JJIeKTpOMarHuTHhIE KoJieOaHus'

PesepBHelit ypok. O6001ICHHE U
CHCTEMaTHU3allUs 3HAaHHI 110 TeMe
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"MexaHUUYeCKUe U 3JIEKTPOMAarHUTHBIE
BOJIHBI"

PesepBHeIit ypok. O000IICHHE 1
165 cHCTEMATH3alMs 3HaHUH 110 TEME 1
"Omruka"

PesepBubIil ypok. O6001eHIE 1

166 CUCTEMAaTHU3AalNA 3HAHUH 10 TEME 1
"OcuoBrl CTO"
PesepBHrlit ypok. O60011eHNE U

167 CUCTEMATH3AalN 3HAHUH I10 TEME 1

"KopnyckynsipHO-BOIHOBOM qyain3m"

PesepBHeIil ypok. O000IICHHE 1
168 cUcTeMaTu3anus 3HaHui 1o teme "dusuka 1
aroma"

PesepBHeIil ypok. O000IICHHE 1
169 crcTEMAaTH3anMs 3HaHui 1o Teme "dusnuka 1
aTOMHOTO s1/Ipa U 3JIEMEHTAapHBIX YacTHUIl"

PesepBHelIit ypok. O60011IeHNE 1
170 cHCTEMaTH3aInsI 3HaHUH 110 TeMe 1

"OnemeHTh! acTpopu3UKN"

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 170




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®wusuka, 10 xmacc/ Msakumes I'.4., byxosnes b.b., Corckuit H.H. oz
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeancTBO
«ITpocsenienue»

e ®usuka, 11kmnacc/ Makumes I'.4., byxosues b.b., Corckuit H.H. ox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeabcTBO
«IIpocBenieHue»

o CoOopuuk 3amau mno ¢usuke 10-11 xmacc / IlapdentreBa H.A.,
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

o BoukoB B.A. YHuBepcanbHbie oypouHbie pazpadboTku mno ¢pusnke — 10
knacc , M: BAKO

o BonkoB B.A. YHuBepcanbHbie oypouHbie pa3paboTku 1o ¢usnke — 11
1kmacc , M: BAKO

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
o Enmunas xomnekuus HADPPOBbBIX OBPA30OBATEJIbHBIX PECYPCOB
e [1OC Mosg llIkona
HMHTEPHET
o Kuaccuas ¢pusuka http://class-fizika.narod.ru/index.htm

o CailT mna mnpenomaBaTenell (PU3MKW, ydYaIIUXCId W WX POJHUTEIICH
http://www.fizika.ru
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