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ITOSACHUTEJ/IbHASA 3AITNCKA

[lporpamma 110 ¢HM3MKe Ha YypOBHe cpeaHero o0Iiero ob6pa3oBaHUs
pa3paboTaHa Ha OCHOBe TOJIOKeHUM U TpeOOBaHMI K pe3y/bTaTaM OCBOEHUS
OCHOBHOI 0Opa3oBaTe/bHOM MporpaMmebl, npeacTtaBiaeHHbIx B @I'OC COO, a
Takke C yuéToMm (pefepasibHOM paboueil MporpaMMbl BocIMTaHusi U KoHuenuu
TiperiofiaBaHus yueOHoro rpegMeta «Pu3rKa» B 00pa30BaTe/IbHBIX OpPraHU3AIUSIX
Poccuiickoii ~ ®epepaiiy,  peanM3yIOL[UX  OCHOBHble  oOpa3oBaresbHbIE
TIPOTPaMMBI.

[TporpammMa 1o ¢u3uKe onpezesisieT 06si3aTe/lbHOe TIPeIMEeTHOe COZiepKaHue,
yCTaHaBJ/IMBaeT PeKOMEH/[yeMYI0 TI0C/Ie/J0OBaTeIbHOCTb U3YUeHHsI TeM U pa3fie/ioB
yueOHOTro mpeAMeTa C Y4ETOM MEXKIPeAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3eH,
JIOTUKK  y4eOHOrO Tipoljecca, BO3PACTHBIX 0COOeHHOCTel OOyuaroIUXCH.
[MporpamMMa 10 ¢u3MKe AAET TIpe/icTaBieHHe O LesX, COAep>KaHuu, oOiei
CcTpaTerud OOyueHHWs, BOCIMTAHHS W Pa3BUTHS OOydarol[UXCs CpeCcTBaMH
yueOHoro ripegMeTa «Pu3nka» Ha yriiy0/EHHOM ypOBHe.

V3yyenne Kypca ¢Gu3MKU YrayOJIEHHOTO YPOBHS TIO3BOJISIET pean30BaTh
3ajaun npodeccoHabHONM OpUEHTAl[MH, HarpaB/ieHO Ha COo3/laHue yCJIOBUH Ais
TIPOSIBJIEHUS] CBOMX HWHTE/JIEKTYa/IbHBIX M TBOPUYECKHUX CIIOCOOHOCTEM KarKIbIM
o0yuaroluMcsi, KOTOpble HeoOXOAWMBI [Jii TIPOZAO/DKeHHsT 0Opa3oBaHUSI B
opraHu3alusx MpodeccuoHabHOTO 00pa3oBaHUs TI0 Ppa3/dYHbBIM  (U3HKO-
TeXHUYECKUM U UH)KeHePHBIM CIeLiMaTbHOCTSIM.

B mporpamme mno ¢Gu3MKe ONpeensioTCA IJIAHUPYeMble  Pe3yJIbTaThl
0CBOeHUs Kypca (pU3MKKu Ha ypOBHe cpefiHero obiiero obpa3oBaHUs: IMYHOCTHEIE,
MeTarnpeMeTHble, TIpefiMeTHble (Ha  yriayOséHHOM  ypoBHe). HayuHo-
METO/IOJIOTUUECKON OCHOBOW /i1 pa3paboTKK TpeOOBaHMM K JIMYHOCTHBIM,
MeTarnpeAMEeTHbIM W TpPeAMETHbIM pe3y/ibTaTaM O00ydYarol[uXcs, OCBOHBIIIMX
nporpaMMmy 10 ¢uU3MKe Ha ypOBHe cpeAHero o6iiero obpa3oBaHus Ha
yriyOsIéHHOM YPOBHe, SIBJISIETCSI CUCTEMHO-/IesITeTbHOCTHBIN TIOXO0/I.

[Tporpamma 1o ¢pu3uKe BK/IOUAET:

IJIaHUpYeMble pe3y/bTaTbl OCBOEHHS Kypca (GU3WKH Ha yI/IyOJEHHOM
YPOBHE, B TOM UKCJIe TTPeIMEeTHBIe Pe3yJIbTaThl 110 rojlaM 00yueHHus;

cojiep)kaHue yuebHoro npeamera «PU3HKa» 10 TOZaM 00yUYeHMs..

[MporpaMmMa 1o ¢u3MKe HMeeT TIPUMEDPHBIM XapakTep U MOXKeT ObITb
WCTI0/Tb30BaHa YUUTe/IAMU (DHU3UKH [T COCTaBJIEHWsI CBOMX pab0UMX IIPOrpamMM.

[TporpaMMa Mo ¢u3rKe He CKOBLIBAET TBOPUECKYIO MHHUIMATHUBY YUHTe/eN U
TIpe/OCTaB/IsIeT BO3MOKHOCTUA /i1 peanu3al[id  pa3UYHbIX MeTOJUYeCKUX
MOJIX0J0B K TIpernofaBaHuio GU3MKU Ha yriyOJéHHOM ypOBHe TIpU YC/IOBUU
coxpaHeHuUst 00s13aTeTbHOM YacTy CojiepKaHusl Kypca.



dusmka Kak Hayka O HaubOojiee OOIMX 3aKOHax TIPUPOAbI, BLICTYTas B
KauecTBe yueOHOTO rpeiMeTa B IIIKOJIe, BHOCUT CYII[eCTBeHHbIN BK/aJ B CUCTEMY
3HaHul 00 okpyskatoijeM mupe. LIIKobHBIN Kypc HHU3UKK — cuicTeMo0o6pasyroluii
[Jis eCTeCTBEHHO-HAyUHBIX YUeOHBIX MpeMeTOB, TIOCKOJIbKY (U3NUecKre 3aKOHBI
JeXXaT B OCHOBE TMIPOIIECCOB M SIBJIEHUM, H3y4YaeMbIX XWMHEH, OHOJIOTHeH,
dbusnueckold reorpaduveidi UM acTpoHomuel. Mcrosib3oBaHWe UM aKTMBHOE
rpuMeHeHHe (GU3UUeCKUX 3HAHUW OMpeJle/IMI0 XapakTep W OypHOe pa3BUTHE
pa3HoOOpa3HbIX TexHOJOTu B cdepe >SHEPreTUKH, TPAHCIIOPTA, OCBOEHUs
KOCMOCa, TI0JIydyeHUs HOBBIX MaTepuasioB C 3aZlaHHbIMU CBOMCTBaMu. M3yueHue
(GU3UKKM BHOCUT OCHOBHOM BKI3J B (DOpDMHpOBaHHWE eCTeCTBEeHHO-HayuHOU
KapTUHbI MuUpa obyyaroiierocs, B (popMUpOBaHUe yMeHUI MPUMEHSITb HayuHbIN
MEeTOZ, TI03HaHUsI TIPU BIMIOJTHEHUU UMH YueOHBIX UCC/Ie/[OBaHUM.

B ocHOBY Kypca 131Ky Ha ypOBHe cpeiHero o01riero oOpa3oBaHus T0/I0XKeH
psifi vjiel, KOTOpbIe MOYKHO PacCMaTpYBaTh Kak MPUHLMIIBI €70 MOCTPOEeHMUS.

Hoes yeaocmuocmu. B COOTBETCTBUM C HeW KypC SIBJISIeTCS JIOTMYECKH
3aBepIIEHHbIM, OH COZIEP>KUT MaTepuas U3 BCexX pasfienioB (GM3MKH, BK/IOUAeT Kak
BOIPOCHI K/IaCCUYeCKOM, TaK U COBPeMEHHOM (hH3UKHU.

Hoesn zeHepanuzayuu. B COOTBeTCTBUM C Hel Marepuan Kypca GHU3MKU
00belMHEH BOKPYr Gu3WuecKux Teopuil. Begylium B Kypce sBJseTCS
¢dbopMrpOBaHMe Tpe/CTaBAeHU O CTPYKTYPHBIX yYPOBHSIX MaTepuH, BellecTBe U
rnoJie.

Hoess 2zymaHumapu3zayuu. E€ peanusauus mipeArnosaraeT HWCIOJb30BaHUe
TYMaHUTApHOTO TMOTeHIMana (r3UUecKoil HayKd, OCMBIC/IEHHWE CBSI3U Pa3BUTHS
¢usuku c pasButueM oO0IIecTBa, a TakKke C MHUPOBO33pPeHUYECKUMHU,
HPABCTBEHHBIMH M 3KOJIOTHUEeCKUMHU MpobieMamMu.

Hoes npukaadHoli HanpaeaeHHocmu. Kypc ¢du3uku yriaybaéHHOTO YpOBHS
Tipe/iroJiaraeT 3HaKOMCTBO C IIIMPOKUM KPYTOM TeXHUYeCKUX M TeXHOJOTMYeCKUX
TIPWIOKEHUN M3yUeHHBbIX TeOpUi M 3aKOHOB. [IpyM 3TOM paccMaTpuBarOTCs Ha
ypOBHe OOIMX TIpeJCTaB/leHHW U COBPeMEHHble TeXHWUeCKWe YCTPOWMCTBa, U
TeXHOJIOTHH.

Hoesi 3Kon02u3ayuu peanv3yeTcss TOCPEJCTBOM BBEJEHUS 3JIEMEHTOB
cofiep>KaHus, TIOCBSAIIEHHBIX JKOJIOTHUYeCKUM TMpoOsieMaM COBPEMEHHOCTH,
KOTOpbIe CBSI3aHbI C pa3BUTUEM TEeXHUKA W TEXHOJIOTMM, a Takke OOCYXAeHUs
npo6sieM palOHabHOTO TIPUPO/IOTIOIH30BaHUSI U 3KOJIOTMUecKol 6e301acHOCTH.

OcBoeHue cojiep)KaHusi MPOrpamMMbl 10 (pU3KKe JO0/DKHO ObITh TTOCTPOEHO Ha
MIPUHLIMIIAX CUCTEMHO-/|eSITeIbHOCTHOrO noaxoja. s Gu3uku peanusanusi 3TUX
TIPUHLIATIOB 0a3vpyeTCsi Ha UCITOb30BAaHUM CAMOCTOSITe/TbHOTO KCTIepUMeHTa KaK
TIOCTOSTHHO JleficTBytoIIero ¢akropa yuebHoro mpoiiecca. s yriybaéHHOTO
YPOBHSI — 3TO CHUCTEMa CaMOCTOSITE/IbHOTO YUYeHWYecKOoro SKCIepUMEeHTa,



BK/IFOUAIOIeT0 (PpOHTa/IbHbIe YUeHWUeCKWe OIbIThl TPH W3YYeHUH HOBOTO
MaTtepuasa, 1abopaTopHble paboThl U pabOThI MTpakTUKyMa. [Ipy 3TOM BO3MO>KHBI
oBa crocoba peanu3aiuy  (pU3MUECKOr0 TMpakTHKymMa. B mepBoM ciydae
MPAaKTUKyM TIPOBOAUTCs /b0 B KoHile 10 u 11 kmaccos, mbo 1ocse mepBoro u
BTOPOTO TIOJNIyTOAWM B KaXJOM U3 3THUX KjaaccoB. Bropoil cmocob — 3710
UHTerpalyss paboT TIpakKTHKyMa B CHCTeMy J/abopaTopHBIX paboOT, KOTOpbIe
TIPOBO/IATCSL B TIPOL[ecce W3yueHUs: pasfena (Temsl). IIpu 3ToM moj paboTamu
MPaKTHKyMa TIOHUMAaeTCsi CaMOCTOSITe/TbHOe WCCJieZiloBaHUe, KOTOPOe TIPOBOJUTCS
TI0 PYKOBO/ICTBY CBEPHYTOT0, 0000IIIEHHOTO BHAA O3 T0111aroBOi MHCTPYKIJUH.

B nporpamme 10 (¢HU3MKe CUCTeMa Y4YeHMUeCKOro SKCIepuMeHTa,
nabopaTopHbIX paboT W MpaKTHUKyMa Ipe/iCTaB/ieHa eWHBbIM TepeuHeM. BriOop
TeMaTUKU [Ji1 3TUX BUAOB yUeHUUECKUX TPaKTUUeCKuX paboT OCyIecTBsieTcs
yuaCTHHUKaMHU 00pa3oBaTelbHOTO MpoIiecca UCXO/st U3 0C0beHHOCTel TTOyPOYHOTO
TJIAaHUPOBAaHUS W OCHallleHusi KabuHera ¢usuku. [Ipu 3TOoM obecmeuriBaeTcs
OBJlajieHe OO0YYarIUMHUCS YMEHWSMU TIPOBOJAWTEH TIpPsSIMble W KOCBEHHbIE
M3MepeHusi, UCCIe[OBaHUSI 3aBUCUMOCTel (M3WUYeCKUX BEJMUYMH U TIOCTAaHOBKY
OTTLITOB TI0 ITPOBEPKe TPe/IJI0’KeHHBIX TUTIOTe3.

Bonbliioe BHUMaHUWe YZe/sieTCS peLIeHUI0 PACUETHBIX M KadeCTBEHHBIX
3azau. [Ipu 3TOM [y pacUETHBIX 3a/jau TIPUOPUTETOM SIBJISIFOTCS 3aZlaudl C SIBHO
3a/IlaHHOM W HesIBHO 3a/]JaHHOM (hH3UUYecKol MO/e/blo, TO3BOJISIIOLNe TIPUMEHSITh
M3ydeHHble 3aKOHbI M 3aKOHOMEDHOCTH KaK W3 OHOTO pa3sfiesia Kypca, Tak U
WHTEerpupys nMpuMeHeHWe 3HAaHWUM M3 pa3HbIX pa3ziesioB. /s KaueCTBEeHHBIX 3a/au
TIPUOPUTETOM SIBISIFOTCSL  3aflaHUsl Ha OOBsICHeHWe/TIpe[icka3aHue TIPOTeKaHUs
¢du3nUecKux SIBJIEHHWN U TIPOLIECCOB B OKPY>Karollel >Ku3HHU, TpeOytolue BbiOOpa
bu3nuecKo Moziesv AiJisi CUTYal[iy TIPaKTUKO-OPHeHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusamu DPI'OC COO K MaTepHa/bHO-
TeXHUUeCKOMY obecrieueHUI0 yueOHOro Tipoijecca Kypc (hU3UKW YTy0/IEHHOTO
YPOBHSI Ha YpPOBHe cpefiHero obiriero oopa3oBaHUs JO/DKeH U3y4aTbCsl B YCIIOBUSIX
npeaMeTHOro KabuHera. B kabuHere GH3MKKM [O/DKHO OBITH HeobXoaumoe
naboparopHoe o0opy/oBaHUe /Jisi BBLITIOJHEHUS YKa3aHHBIX B TIporpamme TI0
¢u3rKe yueHMUeCKUX OIbITOB, jabopaToOpHbIX pabOT M paboT MpakTHKyMa, a
TaK>Xe ZIeMOHCTPALIMOHHOe 000pyZoBaHue.

HemoHCTpallMOHHOe 000pyJoBaHWe (QOPMHUPYETCS B COOTBETCTBUH C
TIDUHLIUTIOM MHWHUMA/IbHOM  [IOCTaTOYHOCTH U obecrieurBaeT TIOCTAaHOBKY
MepeunCIeHHbIX B TIporpamMme 10 (M3MKe K/IIOUeBBIX AeMOHCTpAaLUd [jist
UCC/IeIOBaHUST  U3y4yaeMbIX  sIBJIEHMA U TIPOL[ECCOB, IMITMPUUECKUX U
dbyHIaMeHTa/bHbIX 3aKOHOB, X TEXHUUECKUX TTPUMeHeHUH.

JlabopaTopHoe 00opy/0BaHWe [JiI YUYeHUUECKHX TPAaKTHYeCKUX paboT
dopmupyeTcsi B BUjle TeMaTHUeCKHUX KOMILIEKTOB M 0becrieunBaeTcCss B pacuéTe



OJJHOTO KOMIJIeKTa Ha [ByX oOydaromuxcsa. TemaThueckue KOMIUIEKTHI
nabopaTopHOTO 000pYyZOBaHUS JO/DKHBI OBITb TIOCTPOEHBI Ha KOMILIEKCHOM
WCII0/Tb30BaHUH aHAJIOTOBBIX M IM(PPOBBIX MPHUOOPOB, a TAaKKe KOMIIbIOTEPHBIX
HM3MEePUTEe/IbHBIX CUCTEM B BH/le 1M POBLIX TabopaTopuid.

OCHOBHBIMH T1e/IIMU M3y4eHust (U3UKHK B 0011leM 00pa30BaHUM SIBISIFOTCS:

dbopMrpoBaHre UHTepeca W CTpPem/ieHUsI OOyuaroluxcs K HayuHOMY
W3yUYeHUI0 TIPUPO/bI, pa3BUTHE WX HHTE/UIEKTya/IbHBIX W TBOPUYECKHX
CII0COOHOCTel;

pa3BUTHeE TIpe/ICTaB/IeHU O HAayYHOM MeTo/ie TIO3HaHus U (HOpMUpOBaHUe
MCCJIe[J0BaTe/TbCKOTO OTHOILIEHHUS K OKPY KaIOIUM sIBJIEHUSIM;

dbopMHUpoOBaHre HAYUYHOTO MMPOBO33DEeHMs] KaK pe3y/bTaTa U3yueHUs OCHOB
CTpOeHMs MaTepuH U (GyHAaMeHTaTbHBIX 3aKOHOB (PU3UKHY;

dbopMrpoBaHre yMeHUM 00BSICHATE SIBJIEHUS C UCII0/Ib30BaHHeM (PU3nUeCcKUx
3HaHWU ¥ HayYHBIX [JOKA3aTe/lbCTB;

dopMrpoBaHUe TIpeJCTaBJIeHUA O POMM (UMUMKW /i1 Pa3BUTHS [JPYTHX
eCTeCTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH;

pa3BUTUE Tripe/iCTaB/IeHUU 0 BO3MOJKHBIX cdhepax Oyayiei
npoeCcCHOHALHOU  [IesiITeIbHOCTH, CBSI3aHHBIX C (U3WKOW, TOATOTOBKA K
JanbHeuIeMy 00yueHHIO B 3TOM HallpaB/IeHUH.

HocTkeHWe 3TUX 1iefied 00ecrieuMBaeTCs pellieHreM CJIeyIoNMX 3a/au B
npoijecce u3yueHust Kypca GU3MKU Ha ypOBHe cpeZiHero obiiero obpa3oBaHus:

rpruoOpeTeHre CHCTeMbI 3HaHUN 00 00IMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TeOopusiX,  BK/JIOYasg  MeXaHHKY,  MOJIeKYJSIPHYIO  (PU3HKY,
3/IEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY U 37IeMEeHThI aCTPO(U3UKY;

dbopMrpoBaHre YMeHUH TPUMEHSITh TeOpeTHUeCKUe 3HaHUs /151 00bsCHeHUs
bu3nuecKkux sIBJeHWW B TIPUPOZE U [/Isi TIPUHSATHSL TIPAKTUUECKUX pelleHui B
TIOBCe/ITHEBHOM JKU3HU;

OCBOEHHE CII0COOOB peIlleHus Ppa3IuuHbIX 33Jad C SBHO 3aZlaHHOMN
bu3nuecKor Mojienbio, 3a/lay, T0/[pa3yMeBaloINX CAMOCTOSATeNbHOe CO3/aHue
dbu3nuecko Mofend, afleKBaTHOW YCAOBUSIM 3a/laud, B TOM UHWC/e 3ajay
WH)XKeHePHOT'0 XapaKTepa;

NMOHUMaHe GU3NUeCKUX OCHOB W TIPUHIIAIIOB [JIeHCTBUS TeXHUUYECKHX
YCTPOMCTB 1 TEXHOJIOTUUECKHX MPOLIECCOB, UX BAUSHUS Ha OKPY KalOIIYI0 Cpeay;

OBJ/laZieHWe MeTOZAMU CaMOCTOSITeJTbHOTO TUIAaHUPOBAaHWS U TPOBe/IeHHs
GU3NUeCKUX  SKCIIepUMEHTOB, aHaiW3a W HWHTepripeTalud  HUHGOpPMalLUH,
orpejie/ieHUsi I0CTOBEPHOCTH TTOTyYeHHOT'0 pe3yJ/IbTaTa;

CcO3/laHMe YCJIOBUM JJisd pa3BUTHS YMEHHUUW MNPOEeKTHO-UCC/Ie[0BaTe/IbCKOM,
TBOPUYECKOM [J1eATeTbHOCTY;



pa3BUTHe MHTepeca K chepam rnpodeccroHanbHOW esTe/IbHOCTH, CBSI3aHHON
¢ hU3UKOM.

B cootBerctBuu c TpeboBaHusmu PI'OC COO yriyb6séHHBIA ypPOBEHb
u3ydyeHuss yueOHoro mipegmeTa «®u3uKa» Ha YpPOBHe CpegHero o0IIero
obOpa3oBaHus BbIOMpaeTcsi OOYYArOIUMUCS, IIAHUPYIOMUMU — MPOJO/DKEHHE
o0pa30BaHus 10 CIEeLUATBHOCTAM (QU3UKO-TeXHUUeCKOTO TIPOUIS.

Ha usyuenue ¢usuku (yrnyOnéHHbIM ypOBeHb) Ha YPOBHE CpeiHEro oOIIero
obpazoBanus otBoauTcst 340 vacos: B 10 kmacce — 170 uacoB (5 yacoB B HeJieJio),
B 11 knacce — 170 yacoB (5 4yacoB B HeZleJ0).

[MpennaraeMeiii B TiporpamMme Mo (¢u3MKe TepeueHb JiabopaTOpPHBIX U
TIPAaKTUYECKUX pabdOoT sB/sSeTCS peKOMEeH/I0BaHHBIM, YuMTe/lb JefaeT BbIOOp
TIpOBeJieHUsT 1abopaTOPHBIX PAOOT M OMNBITOB C YYETOM WHAWBU/Ya/IbHBIX
0COOeHHOCTel 00yJaroIIUXCSl.



COAEPXXAHUE OBYUEHUA
10 KJTACC

Pa3pen 1. HayuHbiii MeTO/ 1103HaHUA MPUPOJABIL.

dusrka — pyHJaMeHTa/bHas Hayka o npupoge. HayuHblli MeTo/ 1TO3HaHUS U
MeTO/Ibl CCeJoBaHUs (U3NUECKUX SBJICHUN.

OKCIiepuMeHT W Teopus B TIpoljecce T03HaHWS TpupoAbl. HabmromeHve u
5KCIIePUMEHT B (DH3HKeE.

Criocobbl  u3mepeHUst (pU3MUECKUX BeIWUWH (aHa/JOTOBble U LU(pOBbIE
H3MepUTe/IbHbIe TPUO0PHI, KOMITbIOTEPHBIE JaTUUKOBLIE CICTEMBI).

[TorpemiHoCcT  u3MepeHMM  GU3NUECKUX BeauunH  (abcosoTHast W
OTHOCHTeJ/IbHasi).

MopenvpoBanue (pU3MUYECKUX SIBJIEHWHA U MPOLIeCCOB (MaTepuasbHas TOYKaA,
abCOTFOTHO TBEpZIOE TeJo, WAea/bHas >KUAKOCTb, HeajJbHBbIM Ta3, TOUEUHBIMU
3apsiy). ['unores3a. ®u3nuecKuil 3aKOH, rPaHULIbl ero NpUuMeHUMOoCTH. Pusnyeckas
TEOpHUSl.

Pone 1 MecTto ¢u3MKM B (pOPMHUPOBAaHUM COBPEMEHHOU HAYUHOM KapTHHBI
MHpa, B IPAKTUYECKOU J1eATe/IbHOCTH JIFOZIeN.

YueHuuecKuli 3kchepumeHm, siabopamopHble pabombl, NPAKMUKYM.

N3mepeHre cuibl TOKAa M HampspKeHUs] B 1eNKA TOCTOSIHHOTO TOKa MpU
TIOMOIITM aHAJIOTOBBIX U I[H(POBBIX U3MEPUTETBHBIX IPHOOPOB.

3HaKOMCTBO C I1[MdpoBoii ylabopaTopueit 1o ¢usvke. [IpuMepsl W3MepeHUs
(br3UUeCcKUX BeJIMUMH TIPU MOMOILY KOMIBIOTEPHBIX JaTUUKOB.

Pa3pen 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexanuueckoe gBwkeHHe. OTHOCHUTE/TBHOCTb MEXaHUYECKOrO JBHKEHMS.
Cucrema oTcyéra.

[Tpsimasi u obpaTHasi 3alauM MeXaHUKHU.

Paguyc-BeKTOp MarepraqbHOM TOYKW, €ro MpPOEKUWA Ha OCU CUCTEMBI
KOOpAWHAT. TpaeKkTopus.

[TepemeliieHre, CKOpPOCThb (CpefHsisi CKOPOCTb, MTHOBEHHas CKOPOCTb) M
YCKOpDeHWe MaTepuajbHOW TOUKW, MX MNPOEKLMM Ha OCU CHUCTEeMbl KOOPAMHAT.
Cro>keHHe repeMeLeHr U CJ1I0)KeHHe CKOPOCTeH.

PaBHOMepHOe ¥ pPaBHOYCKOpPEHHOe TIPSIMOJIMHEWHOe JBIKeHre. 3aBUCUMOCThb
KOOp/IMHAT, CKOPOCTH, YCKOPEHUS U MyTHU MaTepUaJbHOM TOUKWA OT BPEMEHHU U UX
rpaQuku.

CBobosiHOe mMajeHuWe. YCKOpeHWe CBOOOAHOTO TajeHus. [IBrkeHue Tea,
OpolIIeHHOT0 TIOJ, YI7I0OM K TOPW30HTY. 3aBUCHMOCTb KOOPZMHAT, CKOPOCTH U
YCKOPEeHUsI MaTepUabHOM TOUKU OT BpEMEHU U UX IPAPUKHU.



KpuBonuHeiiHoe  ABwKeHue. [IBiKeHHWe  MaTepuUaJbHOM  TOUKU  T10
OKDY>KHOCTH. YTJIOBasi M JIMHeWHass CKopocThb. [lepyos u uactota oOpaiijeHus.
LleHTpoCcTpeMuTebHOE (HOpMaabHOE), KacaTelbHOe (TaHreHLMaabHOE) U TOJIHOe
yCKOpeHHe MaTepuaibHOM TOUKHU.

TexHUUecKue yCTPOMCTBA M TEXHOJIOTMUECKHe TIPOLIeCChl: CITUIOMET,
JBIJKEHWEe CHapsiioB, LieMHble, IIecTepéHYaTble W peMEHHbIe Tepefaud,
CKOPOCTHBIE JIU(PTHI.

demoncmpayuu.

Mogenb cucTeMbl OTCY€Ta, WIKOCTPALUS KMHEMaTUUeCKUX XapaKTepUCTUK
JBKEHUSI.

Criocobbl McceloBaHus IBYKEHUM.

Vnnroctpanys npezeibHOro nepexoza v u3MepeHrue MrHOBeHHOM CKOPOCTH.

[Tpeobpa3oBaHye ABMWKEHUM C UCTIOh30BaHUEM MeXaHHU3MOB.

[TageHue Tes B BO3AYyXe U B pa3pe’KeHHOM TIPOCTPaHCTBe.

HabnrofieHue fABWKeHHs1 Tesa, OpOIIEHHOTO TIOJ, yIJIOM K TOPU30HTY U
TOPU30HTA/ILHO.

HaripaBneHue cCKOpOCTY TIPU IBUYKEHUU 10 OKPY>KHOCTH.

[Tpeobpa3oBaHue yri0BO CKOPOCTU B PeAYKTOPE.

CpaBHeHUe TiyTel, TPAaeKTOPUM, CKOPOCTeM [BWXEHHUsI OJHOTO W TOrO >Ke
TeJsla B Pa3HbIX CUCTEMax OTCYETa.

YueHuuecKuti 3kchepumeHm, siabopamopHble padbomsbl, NPAKMUKYM.

V3yueHre HepaBHOMEDHOTO JIBWXXEHUs C Le/Ibl0 OrpejesieHUs: MTHOBeHHOU
CKOPOCTH.

Vi3mMepeHune yCKOpeHUsi MpH MPsIMOJIMHENHOM PaBHOYCKOPEHHOM JBW>KeHUH
10 HAKJIOHHOM TIJTIOCKOCTH.

VccnepnoBaHve 3aBUCUMOCTA MYyTH OT BPEMEHU TIPU PABHOYCKOPEHHOM
NBIDKEHUH.

V3mepeHue  yckopeHuss ~ CBOOOZHOTO  TiajieHusi  (PeKOMEH[]0BAHO
WCTI0/Tb30BaHue [UGPOBOIi TabopaTopum).

V3yyeHue [BWKeHHs Teja, OpOIIEHHOTO TOpW30HTaNbHO. [IpoBepka
TUMOTEe3bl O TIPSMOM TMPOMOPLIMOHANILHON 3aBUCUMOCTH MeXAY [anbHOCTBIO
Mo0J1éTa U HaYa/IbHOM CKOPOCTBIO TeJa.

N3yueHue [BUW)KeHUs Tejla MO OKPY)XHOCTU C TIOCTOSIHHOW MO MOJYJIHO
CKOPOCTBHO.

VccnenoBaHve 3aBUCMMOCTM Tiepuofia oOpalljeHusi KOHWYeCKOro MasiTHUKa
OT ero napamMeTpoB.

Tema 2. Junamuka.



[lepBbii 3akoH HproToHa. VHeprmanbHble CcUCTeMbl OTCYéTa. [IpuHLMN
oTHOocuTenbHOCTU [anunesi. HenHepiuanbHble cucTeMbl OTCUéta (OrpefesieHue,
TIPUMEDBI).

Macca tenia. Cuia. IIpyHLMIT Cyniepro3syLu CUI.

Bropoi 3akoH Her0TOHA /1/19 MaTepuaibHOU TOUKH.

Tpetui 3aKkoH Hbr0TOHA /17151 MaTepuanbHbIX TOYEK.

3aKOH BCEMHPHOIO TATOTeHUs. OKBHUBAJEHTHOCTh TPaBUTAL[MOHHOM U
VHEPTHOW MacChl.

Cuna TspKeCTH. 3aBUCHMOCTh YCKODEeHUsI CBOOOJHOTO TafleHUsI OT BBICOTHI
HaJi TOBEPXHOCTbIO T[UIAaHeTbl W OT reorpaduueckord IIMPOTHL. [IBMKeHue
HeOeCHBIX Te/T U UX CIYTHUKOB. 3akoHbI Kersiepa. [TepBasi KocMuyeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec Tema. Bec Tesa, [ABWXKylLlerocs c
YCKOpPEeHUEeM.

Cuna tpenusi. Cyxoe TpeHue. Cuja TpPeHUS CKOJIbXKEHUSI U CUa TPeHUs
nokosi. Koadduiment Tpenus. Cuia CONPOTHB/IEHUS TIpU [JBWKEHUM Teja B
JKUJLKOCTU WU rase, eé 3aBUCMMOCTb OT CKOPOCTH OTHOCUTE/IbHOTO JBUKEHUS.

Hasnenue. I'nagpocratuyeckoe gasieHue. Cuna Apxumesa.

TexHuyeCcKre yCTPOMCTBA M TeXHOJIOTWUUECKHe TIPOLIeCChbl: TOAIMUITHUKH,
JIBWJKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

demoncmpayuu.

HabsrojeHue ABY>KeHUs Tesl B MHEPLMAIbHBIX ¥ HEMHePIMA/IbHBIX CUCTeMaXx
OoTCUéTa.

IIpyvHIMIT OTHOCUTEIBHOCTH.

Kauenue AByX LWIMHAPOB WM IIapOB pa3HOM MacChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTE/IbHO HEMHEPLIMAIbHOM CUCTeMbI OTCYETa.

CpaBHeHVe  DaBHOJEMCTBYHOLEM TNPWIOXKEHHbIX K Telay CUl  C
MpOM3BeJeHMeM MacChl TeJjla Ha ero yCKOpeHWe B UHepLIMaJIbHOM CUCTEME OTCUETa.

PaBeHCTBO CWJl, BO3HUKAIOLMX B pe3yJ/ibTaTe B3auMO/IeHCTBUS TeJl.

N3mepeHre Macc no B3aUMOIEUCTBHIO.

HesecomocTs.

Bec Tesa npyu yCKOpeHHOM MObEMeE U MaJleHUH.

LleHTpOGEKHBIE MEXAaHU3MBI.

CpaBHeHUe CUJT TPEHUS MOKOSI, KAUeHHS U CKOJTbXKEHUS.

YueHuuecKuti 3KcnepumeHm, 1adopamopHbie pabombl, NPAKMUKYM.

W3mepeHue paBHO/IeHCTBYIOIeN CUJT TIPU ABMXKEHUM OpyCKa M0 HaKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTe3bI O HE3aBUCUMOCTH BpeMeHHW [BIKeHHs Opycka TIo
HAKJIOHHOW TJIOCKOCTH Ha 3aZjJaHHOe PACCTOsTHHE OT ero MaccChl.



WccnenoBanne 3aBUCMMOCTA CUJI YIPYTOCTH, BO3HUKAKOLIUX B MPY)KUHE U
pe3uHOBOM 00pa3ije, OT UX AeopMariii.

N3yueHne ABW)KEHUS CUCTEMBI Tesl, CBSI3aHHBIX HUThIO, MEPEKUHYTOH uepe3
NETKUM OJIOK.

N3mepenre ko3¢ duieHTa TpeHHUsI M0 Be/IMUKMHe YI0BOro Ko3dduijieHTa
3aBUCUMOCTH Frp(N).

VccnenoBanue [BryKeHUs1 Opycka M0 HaKJIOHHOM TJIOCKOCTH C riepeMeHHbIM
KO3()(PULIMEHTOM TPEHUSI.

N3yueHne nBv>KeHWs rpy3a Ha Baly C TDEHHEM.

Tema 3. Cmamuka meépodozo mea.

Ab6comoTHO TBEpAOe Teno. IlocTyrarenbHOe W BpalllaTebHOE BMKEHHe
TBEpLOro Tesa. MOMEHT Cu/bl OTHOCUTENIbHO OCH BpaujeHus. Ilnedo cuibl.
CrioxkeHue CWJ, TIPUJIOKEHHBIX K TBEPAOMY Tesy. LleHTp TsbkecTu Tena.

YcnoBusi paBHOBeCHs1 TBEPAOrO TeJa.

YcroiturBoe, HeyCToWUMBOe, Oe3pa3IMuHOe paBHOBECHE.

TexHUuyeckre yCTPOWCTBA W TEXHOJOTUUECKHEe TMPOLeCChl: KPOHIITEWH,
CTPOUTEJIbHBIU KPaH, pPeliéTuaTble KOHCTPYKLUU.

Hdemoncmpayuu.

YcoBus paBHOBecCHs.

Buje! paBHOBecus.

YueHuuecKuti 3kchepumeHm, siabopamopHble padbomsbl, NPAKMUKYM.

WccnenoBanne yc/lIoOBUM paBHOBECHUS] TBEDJOrO Tejla, HMEROLEro OCh
BpalLleHUsI.

KoHcTpyrpoBaHue KPOHIITEMHOB U PACYET CUJT YIIPYTOCTH.

N3yueHne yCTOMUMBOCTU TBEPAOTO TeJsa, UMEIOLLEro MIoab OMOpPBI.

Tema 4. 3aKOHbI COXpAHEHUs1 8 MeXaHUKe.

NmMnyibc MaTepuaibHOM TOUYKH, CUCTEMbI MaTepHaabHbIX TOuek. L{eHTp Macc
CUCTeMbl MaTepHasibHbIX TOUeK. Teopema O JBUKEeHUU L{eHTpa Macc.

NMnysibC CUIbI M U3MEHeHHe UMITYJIbCa TeJla.

3aKOH COXpaHeHUs] UMITYJIbCa.

PeakTHBHOe [IBW)KeHUe.

MomeHT uMITy/ibCa MaTepuaJbHOM TOUKW. IlpefcraBiieHve 0 coXpaHeHUU
MOMEHTAa UMITyJIbCa B LIEHTPA/IbHbIX MOJISAX.

Pabota cunbl Ha MajJoM U Ha KOHEUHOM IepeMelrjeHUd. ['paduueckoe
npe/icTaBieHre paboThl CUJIBI.

MONHOCTb CUJIBI.

KuHeTnueckasi SHeprus MaTepuajbHOM TOUKU. Teopema 00 W3MeHeHUU
KMHETUYECKOU SHEPTMY MaTepUalTbHOU TOUKHU.



[ToTeHlManbHble W HeMOTeHIUa/lbHble CU/bL. [loTeHI[ManbHasi JHEPrusl.
[ToTeH1ManbHasi SHeprusi yrnpyro ge(opMupoBaHHOW TPYKuHBI. [loTeHLMabHas
SHeprusi Teia B OJHOPOJHOM IpaBUTALMOHHOM moJje. [loTeHLManbHasi SHEPrusi
Tejla B TPaBUTAL[MOHHOM T0jie OJHOPOJHOrO 1apa (BHYTpU U BHe 11apa). Bropas
KOCMHUUecCKasi CKOpOCThb. TpeTbsi KOCMUUeCKasi CKOPOCTb.

Ces3b pabOThl HeMNOTeHI[MaJbHbIX CWJI C UW3MeHeHHWeM MeXaHWueCKoun
SHEepPrUuu CUCTeMbI Tesl. 3aKOH COXpaHeHUsI MeXaHUUeCKOW SHeprUM.

Ynpyruve v Heyrpyrue CTOJIKHOBEHHUSI.

YpaBHeHue bepHymmm Ajs vjeanbHOW >XUAKOCTU KakK C/ie/ICTBUe 3aKOHa
COXpaHeHUs] MeXaHUUeCKOW SHEepPIrUu.

TexHHWyecKue yCTPOWMCTBA U TEXHOJIOTMYeCKUe MPOLeCChl: JBMKEHUe pakeT,
BOJIOMET, KOMEp, MPYKWHHBIM TUCTOJET, THUPOCKOM, (UrypHOe KaTaHUe Ha
KOHBbKaXx.

Hdemoncmpayuu.

3aKOH COXpaHeHUsl UMITy/IbCa.

PeakTHBHOe /IBU)KeHUe.

V3mepeHue MOLIIHOCTU CHUJIBL.

V3meHeHre 3HeprUM Teja MpU COBepIlleHnH PabOoThI.

B3avmMHbIe mpeBpallleHUs] KMHETUUEeCKOM U TIOTeHIUaJbHOW SHeprur mnpu
JIeVICTBUM Ha TeJI0 CUJIbI TSDKECTU U CUJIbl YTIPYTOCTH.

CoxpaHeHHe 3Hepryuu Npy CBOOOAHOM Ta/IeHHH.

YueHuuecKutl 3KcnepumeHm, 1adopamopHble padbombl, NPAKMUKYM.

V3mepeHue UMITy/ibCa Tesla 10 TOPMO3HOMY Iy TH.

Vi3MepeHue CUbl TSTU, CKOPOCTU MOJENU 371eKTPOMOOUIST UM MOIL[HOCTH
CUJIbI TSTHU.

CpaBHeHHe U3MEeHEeHUs1 UMITyJ/IbCa TeJla C UMITYJIbCOM CHJIBL.

ViccnenoBaHue coxpaHeHUsI UMITYJ/IbCa TPU YIIPYTOM B3aUMO/€MCTBUM.

V3mMepeHne KUHETUUECKOM SHEepPryuy Teja 1o TOPMO3HOMY IMyTH.

CpaBHeHHe W3MeHeHUs TTOTeHIMaIbHOW SHepruM TPYKUHBI C pabOTOM CHJTBI
TPeHwUs.

OnpegeneHve paboThbl CU/IbI TPEHUsI TIPU [IBWKEHUM Tesjla MO HAK/IOHHOMU
TIJIOCKOCTH.

Pa3pen 3. Mosieky/isipHas (pu3nKa U TepMOAMHAMHUKA.

Tema 1. OcHO6bI MO/1€eKy/ISIPHO-KUHemu4eCcKoll meopuu.

OCHOBHBIE TOMIOXKEHUSI MOJIeKYJIIpHO-KMHeTnYeckor Teopun (MKT), wux
onbiTHOe obocHoBanue. [uddysus. bpoyHoBcKoe gBwkeHHe. XapakTep
JBIDKEHHST W B3auUMO/IeCTBUSI 4acTWl] BelllecTBa. MoJenu CTPOeHUsl Tras3oB,
KUAKOCTeH U TBEPABIX Tel U OObsICHEHWe CBOWMCTB BellleCTBa Ha OCHOBE 3TUX



Mozener. Macca u pasmepbl Mosekyn (atomoB). KonmuecTBO BellecTBa.
ITocTosinHas ABorazpo.

TemnnoBoe paBHOBecue. TemriepaTypa M criocobbl eé usmepenus. Illkana
TeMmnepatyp Llenbcus.

Mopenb WeanbHOro ra3a B MOJIEKYJ/IIPHO-KUHETUYECKOW TeOPUM: YaCTUL[bI
rasa JJBUKYTCS XaOTHUeCKH U He B3aMMOJEeHUCTBYIOT APYT C APYTOM.

['a3oBble 3aKkoHBI. YpaBHeHHe MeHeneeBa—KnaneiipoHa. A6costoTHas
TemriepaTtypa (1ukana temnepatryp KenbBuna). 3akoH [lanbroHa. M3omponeccer B
ujiealbHOM Tra3e C TIOCTOSHHbIM KOJIMUECTBOM BelllecTBa. [ 'paduueckoe
Tipe/iCTaB/IeHre W30IIPOL[eCCOB: U30TepMa, U30X0pa, h3obapa.

CBsi3b  MeXJy [JaB/leHHeM U CpeJHed KUHeTUUYeCKOU SHeprueu
MOCTYIATe/IbHOTO TEIVIOBOTO [IB)KEHHUS MOJIEKYJl H/lealbHOro ras3a (OCHOBHOe
ypaBHEHWe MOJIEKYJIIPHO-KUHETUUYECKOU TeOPHHU H/lea/IbHOTO rasa).

CBsi3b a0CO/TIOTHOM TeMITepaTyphbl TEPMOJUHAMHUYECKOH CUCTEeMBI CO CpeiHeH
KUHETUUeCKOW 3Hepruen nocTynaTe/IbHOro TeryIOBOro ABM)KEHUS e€ JaCTHL.

TexHUUeCcKre yCTPOMCTBA M TeXHOJIOTMYeCKHe TMPOLeCChl: TepMOMETP,
b6apomeTp, MoryyeHrie HAHOMATePHAJIOB.

Hdemoncmpayuu.

Mogenv ABV>KeHUST YaCTUL] BeLeCTBa.

Mogens GpOYHOBCKOTO /IBUKEHUSI.

Bu1eopo/vK C 3archbio peasibHOTO OPOYHOBCKOTO /IBUKEHUS.

Huddysus >kuakocTel.

Mogens onbita LTepHa.

IIputskeHre MOIEKY.I.

Mopenu KpucTaiim4ecKux peruéTok.

HabsroieHue v vicciefoBaHHe U30TIPOLIECCOB.

YueHuuecKuti 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

VccnemoBaHne mpoliecca yCTaHOBJIEHWSI TeIJIOBOTO PAaBHOBECHSI IPU
TETIJI000MeHe MeXXy TOPSTUer M XOJIOZHOM BOJIOM.

N3yueHnne wu30TEpMMYECKOrO IpoLjecca (PeKOMEeHJO0BaHO WCII0/Ib30BaHUE
111(dpoBoI labopaTopun).

V3yueHune M30XOpHOTrO MpoLjecca.

V3yyeHue n306apHOro rpoiiecca.

[IpoBepka ypaBHeHUsI COCTOSIHUS.

Tema 2. TepmoduHamuka. Tensio0eble MawuHbl.

TepmoguHamuueckas (T/]) cucrema. 3ajjaHue BHELIHWX YCJIOBUW IS
TePMOAVHAMUUECKOW CUCTeMbl. BHelllHHe ¥ BHyTpeHHHe NapaMeTpsl. [lapameTpsl
TePMOJWHAMHUUECKOU CUCTeMbl KaK CpeJHHWe 3HauyeHWs BeJMYUH, OMUCHIBAOLINX
eé COCTOsIHMEe Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano TepmoauHamuku. (CamMoOnpoW3BO/IbHAs — peJiakcalus
TePMOJMUHAMHUUECKOU CUCTeMBI K TeIJIOBOMY PaBHOBECHIO.

Mopens uJeaJbHOrO Ta3a B TepMOJMHAMMKe — CHUCTeMa YypaBHEHUM:
ypaBHeHHe MeHzeneeBa—KarieipoHa Y BbIpaKeHUe [Jisi BHYTPEHHEM >HepPruu.
YcnoBusi IPpUMEHUMOCTH 3TOM MOJIe/IA: HW3Kas KOHLIEHTpAl[ysi 4aCTHLl, BbICOKHE
TeMIiepatypsl. BelpakeHue /i1 BHyTPEHHEH SHepruy OZHOAaTOMHOIO M/eanbHOI0
rasa.

KBasucraTuueckre v HecTaTUYeCKUe TpOoLeCChl.

OnemeHTapHasi paboTa B TepMoiiHaMuKe. Beiunicsienre paboThl TI0 rpaduKy
rpoLiecca Ha pV-guarpaMmme.

Temnnoriepefiaua  Kak  Croco®  W3MeHeHHsT  BHYTPeHHeM  SHepruu
TEPMOAVMHAMUUYECKOM  cucTeMbl 0e3  coBepiieHHsi paboTel.  KoHBeKIus,
TeIJIONPOBOJHOCTb, U3/TyUeHHUe.

KomuuectBo Teruiotel. TemmoéMKOCTb Tena. YJe/lbHags U MOJIsIpHast
TerJIOEMKOCTU BellleCcTBa. YpaBHeHWe Maliepa. Y/e/bHasi TeIjioTa CropaHusi
ToriMBa. PacuéT KommuecTBa TeIJIOTBI TIpU  Teruioniepesiaue. [loHsitue 06
anrabaTHOM ITpoliecce.

[lepBbIM 3aKOH TepMOAVMHAMUKW. BHyTpeHHsis »SHeprusi. KoauuecTBo
TEN/JI0TbI W paboTa Kak Mepbl H3MeHeHMsi BHYTPeHHel  SHepruu
TePMOJAUHAMUUECKOU CUCTEMBI.

BTopor 3akKOH TepMOAWHAMUKM [Jii PaBHOBECHBIX [IPOLECCOB: uepe3
3a/laHHOEe PpaBHOBECHOE COCTOSSHME TePMOJAWHAMUYECKOW CHUCTEMbI TPOXOJUT
eIMHCTBeHHas1 afiuabara. AGCO/MOTHas Temrieparypa.

BTtopori 3aKOH TepMOJWHAMUKM /i1  HEPAaBHOBECHBIX  MPOLIECCOB:
HEBO3MOYKHO TIepe/iaTh TeIUIOTy OT 6osiee X0I0HOTO Tesla K 60/ee HarpeTomy Oe3
komrteHcaumu (Kmaysuyc). Heo6paTMMoCTb IMPHUPO/IHBIX TTPOLIECCOB.

[TpyHLMNBI 1eCTBUSA TeryIoBbIX MaiiuH. KIT/I.

MakcumanbsHoe 3HaueHue KII. [Tukn KapHo.

OKOJIOTUYEeCKHe acCreKTbl UCMO0J/Ib30BaHUs TEIUIOBBIX ABUraTesneu. TemioBoe
3arpsisHeHre OKPY’Karollen Cpe/bl.

TexHUUyecKre yCTPOMCTBA U TEeXHOJIOTMYECKUe TIPOLIeCChl: XOJIOAUbHUK,
KOHAWILIMOHED, [AW3e/bHbIM W KapOIOpaTOpHBIN [[BUTATe/H, IapoBas TypOWHa,
IO/IyuyeHre CBepPXHU3KUX TeMIleparyp, YTWIU3aLus «TeIlJIOBBIX» OTXOJOB C
WCTI0/Tb30BaHKEM TeTJIOBOT0 HAcoca, YTUIU3alus 6M0opraHuuecKoro TOTIMBaA AJis
BbIDAOOTKU «TETIOBO» U 3/IEKTPOIHEPIUH.

demoncmpayuu.

Vi3meHeHre TemriepaTyphbl P a[iabaTUUeCKOM pacCIIMpeHuH .

Bos3ayiiHoe orauso.

CpaBHeHUe y/ieNlbHbIX TeVIOEMKOCTEH BellleCTB.



Crioco6pbl M3MeHeHHsI BHyTPeHHel SHepPTUu.

VccnenoBanue aguabaTtHOTO mpoiiecca.

KomnbroTepHbie MO/ TeTJIOBBIX /IBUTATeJIei.

YueHuueckuti 3KkcnepumeHm, 1a60pamopHble pabombl, NPAKMUKYM.

N3mepenue yaenbHOM TEIIOEMKOCTH.

WccnenoBanne npouecca OCTbIBaHUSA BellleCTBa.

VccnenoBanue aguabatHOro mpotiecca.

N3yueHne B3aMMOCBSI3M SHEPTUM MEXMOJIEKY/ISIPHOTO B3auUMOJENCTBUS U
TeMIlepaTypbl KATIEHUS )KUJKOCTEN.

Tema 3. AzpezamHbie cocmosiHus eeujecmea. Pazoebie nepexoobl.

[Tapoobpa3oBanve u KOHAeHcalus. VcrmapeHue W KureHWe. YJenbHas
TeryioTa mapoobpa3oBaHUsI.

HacebijeHHble ¥ HeHachIllleHHble TMapbl. KauecTBeHHasi 3aBHUCHUMOCTH
TJIOTHOCTHU U [I@BJ/IEHHs HACBILLIEHHOTO Tapa OT TeMIlepaTyphbl, UX He3aBUCUMOCTb
OoT 00bEéMa HaChII[eHHOTO Tapa. 3aBUCUMOCTh TeMIIepaTypbl KUTIEHUS OT JaBlIeHUs
B KUJKOCTH.

BiiaxxHOCTE Bo3Ayxa. AGCOIOTHAS M OTHOCUTE TbHAs! BIayKHOCTb.

TBépgoe Teno. Kpucranivueckue u amop@Hble Tesa. AHU30TPONUSI CBOWCTB
KpUcTta/yioB. [lynaBneHne W KpucTtaymv3anus. YJesjbHas TeruloTa I/IaBJIeHUs.
Cy0bsumarysi.

Hedopmaiuu TBEpAOro Tena. PacTsbkeHue u ckartue. Casur. Moayns FOHra.
[Tpegen ynpyrux aepopmMaiiui.

TensioBoe paciIMpeHre >XUAKOCTel M TBEPAbIX Tes, 00bEMHOe U JIMHelHoe
paciiMpeHye. AHTapMOHU3M TeIIOBBIX KO/Ie0aHWI YaCTUI] Bell[eCTBa KakK IMPUYMHA
TeI/IOBOTO paclIMpeHus Tesl (Ha KaueCTBEHHOM YPOBHe).

[Tpeobpa3oBaHue 3Heprun B (Pa3oBbIX Mepexoax.

YpaBHeHHe TerioBoro OanaHca.

[ToBepxHOCTHOE HaTsbkeHWe. Ko3(duiuyeHT NOBEePXHOCTHOTO HaTsSKEHUS.
Kanunnspheie siBnenus. laBneHue noj UCKPUBAEHHOM MOBEPXHOCTBIO XKUJKOCTH.
®opmyJia Jlaruiaca.

TexHUUyecke yCTPOMCTBA U TEXHOJIOTMUYECKUe TIPOLIeCChl:  JKUJKUe
KPUCTaJl/Ibl, COBPEMeHHbIe MaTeprallbl.

demoncmpayuu.

TenioBOe pacuivpenue.

CBoWCTBa HACHII[eHHbIX TAapOB.

Kurienue. KurieHue 1ipy NOHWKEHHOM [1aBJ/IEHUM.

N3mepeHure cr/ibl TOBEPXHOCTHOTO HATSKEHUS.

OnbIThI C MBUIbHBIMU TJIEHKAMU.

CMmauuBanue.



KanunnspHeie sBieHusI.

Mopenu HeHbFOTOHOBCKOM JKUJJKOCTH.

Crioco6bl M3MepeHHs B/IaKHOCTH.

WccnenoBaHne HarpeBaHys U IJ1aB/IeHUs] KPUCTA/IJIAUECKOr'o BelljeCTBa.

Bunpl jedopmarimii.

HabsrojeHue mMasibix fiedopmariuii.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

V3yueHure 3aKOHOMEpPHOCTeU UCTapeHUs JKUJKOCTeH.

N3mepeHue yzielbHOM TEIIOTHI T1/1aB/IEHUS JIbJA.

W3yueHne CBOMCTB HaChILLIEHHBIX 1apOB.

V3mepeHne abCOMIOTHOM B/I@)KHOCTA BO3/yXa M OLleHKa MacChl MapoB B
TIOMeLL[eHHUH.

N3mepeHue Ko3PduiieHTa MOBEPXHOCTHOTO HAaTSDKEHUS.

N3mepenue moaysns FOHra.

VccnenoBanve  3aBUCMMOCTM — AiepopMaliuM  pe3MHOBOro obpasiia  oT
TIPU/IO’KEHHOU K HEMY CHUJIBI.

Pa3pgen 4. JneKTpoguHaMHUKa.

Tema 1. Dnekmpuueckoe nove.

OneKTpu3alys Tel U e€ TIPosiB/ieHHs. OJeKTpuueckuu 3apsj. JlBa Buja
JIEKTPUYEeCKUX 3apsfoB. [IpOBOAHUMKM, [U3/IEKTPUKU U TIOJIYIIPOBOJHUKU.
O/eMeHTapHbIA 37eKTPUYeCKUM 3apsfl. 3aKOH COXPaHeHWsl 3JIeKTPUYEeCKOro
3apsza.

BsaumopeiictBue 3apsizioB. Toueunble 3apsifbpl. 3aKoH KyroHa.

OnekTpuyeckoe noJje. Ero gericteue Ha 3/eKTpuyecKye 3apsibl.

HanpspkéHHOCTL  3/1eKTpuueckoro  mosigs.  [IpoOHend  3apsia.  JIuAuM
HarpspKEHHOCTH 3JIEKTPUYeCKOro 1ojist. OJHOPOJHOe 371eKTpUYeCcKoe oJie.

[ToTeHUMANBHOCTh 3JIEKTPOCTAaTUUECKOIO IM0/sl. Pa3sHOCTH MOTeHLManoB U
HarpspkeHue. IloTeHiuanbHass SHeprus 3apsiZia B 3/I€KTPOCTaTUYECKOM II0JIe.
[ToTeHuMan s3neKTpocTaTueckoro nosisgd. CBA3b HAMpPSUKEHHOCTU MOJIL YU PA3HOCTU
MOTEHLIUA/IOB  [I/I1  37IeKTPOCTaTUYeCKOro 1monsi (Kak OJHOPOAHOro, TaK U
HeOZJHOPO/JHOT0).

[TpyHLMO CyTeprno3uLMy 3/IeKTPUUECKUX TOJIEeN.

[Tone ToueuHoro 3apsifa. [lose paBHOMepHO 3apsbkeHHOM cdeprl. [lose
PaBHOMEPHO 3apsbKeHHOTO 10 00béMy 1apa. [lose paBHOMepPHO 3apsbKeHHOMH
OeckoHeyHOM TUIOCKOCTU. KapTWHBI JIMHUM HarpspKEHHOCTU 3TUX Tojiel U
9KBUIOTEHI[AA/IbHBIX TTOBEPXHOCTEM.

[IpOBOAHMKH B 371EKTPOCTaTUYECKOM M0JIe. Y C/IOBHME PaBHOBECHS 3apsiiOB.

OvisnexTprku B 371eKTPOCTaTUYECKOM roie. NvsnekTpruueckas
TIPOHUL[AEMOCTH Bell|ecTBa.



KoHpgeHcaTop. DJIeKTPOEMKOCTb KOHJeHcaTopa. JDJIeKTPOEMKOCTh TIJIOCKOTO
KOH/leHCaTopa.

[TapannensHoe coeguHeHMe KOHAeHCaTOpOB. [TociiejoBaTenbHOE coeiuHEHE
KOH/IEHCaTOPOB.

OHeprus 3apsbKeHHOr0 KOH/IeHCaTopa.

[IBr>KeHre 3apsyKeHHOM YacTULIbl B OIHOPO/ITHOM 3JIEKTPUUECKOM T10J1€.

TexHUUyecKre YCTPOMCTBA M TEeXHOJIOTMUYECKUe TMPOLeCChl: 3/IeKTPOCKOT,
3JIEKTPOMETpP, 3JIeKTPOCTaThUecKasl 3alljUTa, 3a3emJieHue 3JIeKTpPOorpubopoB,
KOH/leHcaTophbl, reHepaTop BaH fie ['paada.

Hdemoncmpayuu.

Y CTpOUCTBO M IPUHLIMIT [IeMCTBUS 3/IEKTPOMETPa.

DeKTpUUeCKoe 1oJie 3apsKeHHbIX IIIapUKOB.

DneKTpuyecKoe 1oJjie ABYX 3apshKeHHBIX /IaCTHH.

Mopgens s/ekTpocTaTudyeckoro redeparopa (Ban fe ['paada).

IIpoBOAHUKHU B 3/IEKTPUYECKOM I10JI€.

OneKTpocTaThyeckas 3aluTa.

Y CTpOUCTBO UM AeNCTBYE KOHAEHCATOPa MOCTOSHHOW U MePeMeHHOM MKOCTH.

3aBUCUMOCTb  37IeEKTPOEMKOCTH IJIOCKOTO KOHZeHcaTopa OT IUIOLau
TJIaCTHH, PACCTOSTHUSI MEXXAY HUMH U [U3/IeKTPUUYECKOW MPOHUIIaeMOCTH.

OHeprus 3/eKTPUYECKOro I10JI 3apsSPKeHHOr0 KOHZIeHCaTopa.

3apsiika 1 pa3psi/ika KOH/leHCaTopa uepe3 pe3ucTop.

YueHuuecKutl 3KcnepumeHm, 1adopamopHble padbombl, NPAKMUKYM.

OLieHKa CUJT1 B3aUMO/IeHCTBUS 3apsKEHHBIX TeJl.

HabtroieHue nipeBpallieHyst SHePryy 3apsHKeHHOTO KOHZIeHCaTopa B SHEPTHI0
W3J/lyuyeHUs CBEeTOIUO/A.

W3yueHune mpoTeKaHUsi TOKA B LETTH, COJieprKallield KOHJeHCaTop.

Pacnipenienenve pPa3sHOCTHU TOTEHL[MAJIOB (HampsKeHus) rpu
10C/Iej0BaTeIbHOM COeJMHEHNN KOHZIeHCAaTOPOB.

WccnenoBaHue pa3psijila KOHJeHCaTOpa yepe3 pe3ucTop.

Tema 2. IIocmosiHHbIll 3/1eKMpu4ecKutl mok.

Cwua Toka. [ToCcTosIHHBIN TOK.

YcnoBusi CyileCTBOBaHUSI MOCTOSIHHOTO 3/IEKTPUUECKOTO TOKa. VMICTOUHMKH
Toka. Hanpsbkenne U u 3IC E.

3akoH Oma /i/11 ydacTKa Lieru.

OneKTpruYecKoe COTMPOTUBJIEHHE. 3aBUCHUMOCTD CONPOTHUB/IEHUS
O/IHOPOJHOTO TPOBOJHMKA OT €ro [JWHbI U TUIOLIAA TIOMEPeYHOro CeueHwUs.
Y neybHOE COMPOTUB/IEHUE BellleCTBa.

[TocnenoBartensHOe, MapaiienbHOe, CMelLIaHHOe COeJUHEeHWe MPOBOJHUKOB.
PacuéT pa3BeTB/IEHHBIX 3/1eKTpUUecKux lierneut. [IpaBuia Kupxroda.



Pabora a/ekTpruyeckoro Toka. 3akoH Jkoyns—JleHria.

MONIHOCTE 3/IEKTPUYECKOro TOKa. TerioBas MOLLIHOCTb, BbljensieMas Ha
pesucTope.

OC u BHyTpeHHee COMpPOTHUBJ/IEHME MCTOYHMKA TOKa. 3akoH Oma [is
TOTHOU  (3aMKHYTOM) 3JIeKTPUYECKOW Lend. MOIJHOCTh MCTOYHMKA TOKA.
KopoTtkoe 3ambikaHue.

KonpgeHcaTop B 1jernu noCcTOsSIHHOTO TOKaA.

TexHuuyeckue yCTPOMCTBA W TEXHOJIOTMYECKHEe TIPOLIeCChl: amIepMeTp,
BOJIbTMETP, PEOCTaT, CUETUMK 3JIEKTPUUYECKOW SHEPIUN.

Hdemoncmpayuu.

N3MepeHue CUibl TOKA M HaMPSKEHUS.

NccnenoBanne 3aBUCMMOCTM CUJIbI TOKA OT HarpsKeHUs [JJI Pe3UCTopa,
JIaMITbl HAKaJIMBaHUS U CBETOAUOZA.

3aBUCHMMOCTb COTPOTUBJ/IEHHS LIWIMHAPAYECKUX TPOBOJHUKOB OT [JIUHBI,
TL/IOLLIA/IN TI0TIePeYHOI0 CeueHus U MaTepuasa.

NccnenoBanue 3aBUCMMOCTU CUJIBI TOKA OT COTIPOTHBIIEHHUS TIPY [IOCTOSTHHOM
HarpsUKeHUH.

[Tpsimoe n3amepenune 3/1C. KopoTKoe 3aMbIKaHMe TajlbBAHUUYECKOI'0 dJjieMeHTa
Y OLIeHKa BHYTPEHHEr0 COMPOTUBJ/IEHUS.

CriocobbI coeiiHeHUs UCTOYHUKOB ToKa, I/1C baTapeii.

WccnenoBanre pasHOCTH MOTEHLIMATIOB MEXAY MOJIFOCAaMHA WCTOUYHHKA TOKA
OT CWJIbI TOKA B LIETIN.

YueHuuecKuli 3KkcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

WccenoBaHyue CMeLIaHHOIO COeJMHeHUs! Pe3UCTOPOB.

N3mepenue yzielbHOTO COMPOTUB/IEHUS IPOBOJHUKOB.

WccnenoBaHne 3aBUCMMOCTA CWIBl TOKA OT HAlpSDKEHWS [JIg  JIaMIIbI
HaKa/IMBaHUs.

YBenuueHue npeziesia U3MepeHUs: amrnepMerpa (BOJbTMeTpa).

N3mepenre 3/1C v BHYTPEHHETO COMPOTUB/IEHUSI UCTOUHHKA TOKA.

NccnepoBanune 3aBucrmoctd 3/1C rajbBaHUUECKOrO 3/IeMeHTa OT BPpeMeHU
TIPY KOPOTKOM 3aMbIKaHWH.

WccenoBaHre pasHOCTY TMOTEHLIMATIOB MeXZy I0JIF0CaMU UCTOYHHKA TOKa
OT CWJIbI TOKA B LIETIN.

WccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOILLIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku @ paznuuHbix cpeoax.

OneKTpuueckass TPOBOJAUMOCTb  pPAa3/IMUHBIX  BeLeCTB.  JJIEKTPOHHAas
NPOBOJAUMOCTb TBEPJBIX MeTa/VIOB. 3aBUCUMOCThb COMNPOTHBIIEHUSI METaJI/IOB OT
TeMmnepaTypbl. CBepXIIpOBOAUMOCTb.



OIeKTPUUeCKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoJHUKWY. CobcTBeHHasi ¥ TIpUMeCHasi  TIPOBOAMMOCTh
MoJiynpoBofHUKOB. CBolcTBa p—n-riepexo/a. [1o/1yrnpoBoJHUKOBbIE TPUOOPHI.

ONeKTPpUYeCKU TOK B 3JIEKTPOIMUTAaX. ONEKTPOJUTHYECKas AUCCOLAALIUS.
OsiekTposin3. 3akoHbI Papajes /i 3/1eKTPO/Ir3a.

OJIeKTpUUYeCKUd TOK B ras3ax. CamMOCTOSITe/IbHbIM M HeCaMOCTOSTEIbHbIN
paspsz. Pa3nuuHbie TUIIbI CAMOCTOATEILHOrO paspsasa. Mosxus. [1na3ma.

TexHUUeCKHe YCTPOMCTBAa W TMpPaKTUUeCKOe IpHMMEHeHHe: ras3opaspsijHble
JlaMMibl, 3/IeKTPOHHO-/IydeBasi TpPyOKa, TIOMYIPOBOJHUKOBbBIE TMPHUOOPHBI: WO/,
TPaH3UCTOpP, (OTOAMOM, CBETOJUOM, TajbBaHUKa, padUHUpPOBaHUE Me[IH,
BbITIJIaBKA a/TFOMUHUS, 3/IEKTPOHHAs! MUKPOCKOMHUSI.

demoncmpayuu.

3aBUCHMMOCTb COTPOTHUBJIEHUS] META/IZIOB OT TeMIEePaTyphbl.

[1poBOAMMOCTB 371EKTPOJIUTOB.

3aKoHbI v71eKTposr3a Papazes.

VickpoBoM paspsizi v IPOBOJMMOCTb BO3/yXa.

CpaBHeHue MPOBOAMMOCTH MeTaJIJIOB Y TTOTYTIPOBOJHUKOB.

OJHOCTOPOHHSAS TTPOBOAUMOCTE JUO/A.

YueHuuecKuti 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

HabmrozeHue 3eKTposin3a.

N3mepeHue 3apsifia OIHOBAJIEHTHOTO MOHa.

WccnenoBanre  3aBUCMMOCTM  COTIDOTUB/IEHWS ~ TEPMOPE3UCTOpa  OT
TeMIiepaTyphl.

CHATHe BOJIbT-aMIIePHOW XapaKTEePUCTUKH JUOJa.

dusnvyecKum NpPakTUKYyM.

Crioco6r1 n3MepeHusi GU3NUECKHUX BEJIMUMH C HCII0/Ib30BaHHWEM aHa/IOTOBbIX
1 IIU(PPOBLIX M3MepUTEeTbHBIX MPUOOPOB U KOMITLIOTEPHBIX JIATUUKOBBIX CHCTEM.
AGCOMOTHBIE M OTHOCUTE/TbHBIE TIOTPELTHOCTH W3MepeHnu (U3NUeCcKUX BeTMUrH.
OLueHKa rpaHuL] OTPeLHOCTeH!.

[IpoBefeHre  KOCBEHHBIX M3MEPEHWUU, UCCAe[JOBaHUM  3aBUCUMOCTEU
¢bu3nMuecKux BeJIMUWH, TIPOBepKa TMpe/JIo’KeHHbIX rumore3 (Bbibop U3 pabor,
OMMCAHHBIX B  TeMaTUYeCKWX  pasfie/lax «YUYeHWUYeCKUU  IKCIIepUMEHT,
nabopaTopHble pabOThI, TTPAKTHKYM» ).

MexnpeaMeTHbIe CBSI3H.

N3yyenne kKypca ¢Gu3uku yriybnéHHoro ypoBHsa B 10 Kiacce
OCYLLIECTBJISIETCSL C YUETOM COJlepyKaTe/IbHbIX MEXIIPeJMEeTHBIX CBS3el C Kypcamu
MaTeMaTUKH, OHM0J/IOTHH, XUMUH, reorpaduu U TeXHOIOTHH.

MesicnpedomemHble noHsiMus1, C8513AHHbIE C U3yYeHUeM Memoo08 HaAyyH020
NO3HAHUSA: sIBJIEHWe, Hay4HbId (DaKT, TUroTesa, (u3uyecKass Be/MYMHA, 3aKOH,



Teopusi, HaO/MIO/ieHHe, SKCIIepUMEeHT, MOJe/NUpOBaHre, MO/e/lb, H3MepeHue,
TIOTPeLIHOCTY W3MepeHUH, h3MepuTe/ibHbIe MPUO0PEI, 1M poBas 1abopaTopusi.

Mamemamuka: pelieHde cucTeMbl ypaBHeHMM. JIuHelHass QyHKUYS,
napabosna, ruriepbosia, ux rpaduku u cBoiictBa. TpuroHomeTpuueckre (HyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOe TOXK/ECTBO.
BekTopbl ¥ UX NIPOEKL[MU Ha OCU KOOP/UHAT, C/I0’KeHHEe BEKTOPOB.

Buosozusa: MexaHnueckoe ABW)KeHUEe B )KMBOW mpupoje, aud@ysus, ocMoc,
TeryiI000MeH >KMBBIX OPraHW3MOB, TETUIOBOEe 3arpsi3HeHWe OKpYJKarolled Cpejibl,
yTUIM3alydsi OMOOpraHWYeCcKoro TOTUIMBA [ijii  BBIPDAOOTKH  «TeIjIoBOW» U
3JIeKTPO3HEPTHH, TIOBEPXHOCTHOE HATSPKeHUe U Kalu/UISIpHBIe SIBJIEHUS B TIPUPO/E,
3JIeKTPAYECKUEe SIBIEHUS B JKUBOU MPUPO/IeE.

Xumus: [UCKpeTHOe CTpOeHHe BellecTBa, CTPOeHWe aTOMOB U MOJIEKYI,
MOJIb BeIlleCTBa, MOJIIpHasi Macca, T[OoyyeHWe HaHOMaTepuasioB, TerIoBbie
CBOMCTBA TBEPABIX TeJl, XXUAKOCTEN U ra3oB, KUJKWe KPUCTA//IbI, 3JeKTPUUECKUe
CBOMCTBA MeTaJI/IOB, 3JIEKTPOIUTUYECKAs! JUCCOLMALUs, rajibBaHUKA, 3JIEKTPOHHAs
MUKPOCKOITHSI.

TI'eozpagpus: Bna>xHOCTb BO3/yXa, BETPbl, bapoMeTp, TepMOMETP.

TexHonoz2us: tipeobpa3oBaHve ABWKEHWN C MCIOIb30BaHHMEM MeXaHW3MOB,
YU4ET CyXOrO M JKAJKOrO TPEHHs] B TeXHHKe, CTaTU4YeCcKhe KOHCTPYKLUHU
(KpOHILTeNH, peléTyaTble KOHCTPYKLIMH), WCIIO/b30BaHWE 3aKOHOB COXPaHEHUS
MeXaHUKU B TeXHUKe (TMPOCKOI, BOAOMET W [pyrue), JABUraTe/llb BHYTPEHHETO
cropaHusi, TlapoBasi TypOuHa, 6BITOBOM XOJIOJUIBHUK, KOHIUL[MOHEP, TeXHOJIOTHH
MOJIyYeHUs1 COBPEMEHHBIX MaTepuajioB, B TOM YKC/e HAHOMAaTepuasaoB, U
HAHOTEXHOJIOTUH, 3JIeKTPOCTaTUuUecKasi 3alluTa, 3a3eMjieHue 37eKTporpubopoB,
ra3opa3psiiHble JIaMITbl, TT0/TyTIPOBOIHUKOBLIE TIPUOOPHI, TaTbBaHUKA.

11 KJTACC

Pa3pen 4. JneKTpoaguHaMuKa.

Tema 4. MazHumHoe novie.

B3anMmogelicTBMe TMOCTOSSHHBIX MarHMTOB W MPOBOJHUKOB C TOKOM.
MarnutHoe mone. BekTtop MarHuTHOM WHAYKUMK. [IpyHIMNO Cyneprno3uiyu
MarHUTHBIX T0Jiel. JIMHUM MarHUTHOM UHIYKLIAU.

MarHuTtHOe T1oJie TIPOBOAHMKA C TOKOM (MIPSIMOTO TPOBOJHUKA, KAaTYILIKU U
KPYroBOro BUTKa). OmnbIT JpcTresa.

Cuna AMnepa, eé HarnpaB/ieHUe ¥ MOZY/Ib.

Cwuia JlopeHlija, eé HarnpaBeHHe U MOJy/b. JIBMKeHHe 3apshKeHHOW YaCTULIbI
B OTHOPO/IHOM MarHATHOM I1o/ie. Pabora cusbl JIopeHija.

MarnauTHoe 110J1e B BelljecTBe. eppoMarHeTvky, rapa- v AuaMarHeTUKH.



TexHUuUecKue YCTPOWCTBA W TEeXHOJOTHYeCKHWe TIpOoLleCcChl: MpUMeHeHUe

TTOCTOSTHHBIX MarH1TOB, 371eKTPOMarHuTOB, TeCcTep-MyJIbTUMETP,
3/IeKTPOZIBUTaTe b SIKOOU, YCKOPUTEIU 3/1eMeHTapHbIX YaCTHII.
demoncmpayuu.

KaptuHa  /vHMM  WMHOYKUUMM  MAarHUTHOTO MO/ MOJIOCOBOTO M
TI0/IKOBOOOPA3HOT0 MOCTOSIHHBIX MarHUTOB.

KapTuHa TMHUI MarHUTHOW WH/IYKILWM T0J1s1 IJITAHHOT'O MPSIMOTO TIPOBOHUKA
Y 3aMKHYTOI'0 KOJIbLIEBOT'O MIPOBO/JHMKA, KATYILIKHA C TOKOM.

B3anmogelicTBre JBYX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HevictBre cunbl JlopeHLla Ha MOHBI 37IEKTPOJIUTA.

HabsrojeHue IBYKEHUS TTyUKa 3IeKTPOHOB B MarHUTHOM TIOJI€.

[TpuHLMNO JeUCTBUS 3JIEKTPOU3MEPUTE/IBHOTO nipubopa
MarHUTO3/IeEKTPUYECKOU CUCTEMBI.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

NccnepoBanre MarHUTHOTO T10JI [TOCTOSIHHBIX MarHUTOB.

WccnenoBaHue CBOWCTB (peppOMarHeTUKOB.

WccnenoBanne 1encTBYs NOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

W3mepenue cuibl Amriepa.

N3yyeHure 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKaA.

OrnpefienieHye MarHUTHOW MHAYKLMY Ha OCHOBE WU3MepeHHs CUIbl AMrepa.

Tema 5. D1eKmpomazHUMHASA UHOYKYUSL.

fIBeHUWe 2/IeKTPOMarHUTHOM HWHAYKIMHK. [IOTOK BeKTOopa MarHUTHOM
vHayKiyu. OJC uHAYKUMM. 3aKOH 37eKTPOMarHuTHOW uHAykiuu Papajes.
Buxpesoe aiektpuyeckoe riojie. Toku @yko.

OAC UHAYKUMM B NPOBOJHUKE, ABWXKYIEMCS B OJHOPOJAHOM MarHWUTHOM
Tosie.

ITpaBusio Jlenua.

NupyktuBHOCTh. KaTyllka MHAYKTUBHOCTU B LeNM TOCTOSTHHOTO TOKa.
Asnenue camouHaykumu. 3JC caMOUHAYKLMHA.

OHeprusi MarHUTHOT'O MOJISI KaTYLIKH C TOKOM.

OJ1eKTPOMarHuTHOe I10J1e.

TexHUuyecKre yCTPOMCTBA Y TEXHOJIOTMYECKHEe TPOLeCChl: WUHAYKLMOHHAS
T1eyb, COJIEHOM/, 3allUTa OT 3JIeKTPU3aLvU TeJl MPU JABWKEHWHA B MarHUTHOM I0J1e
3eM/iu.

demoncmpayuu.

HabstoieHue siB/ieHUsT 37IeKTPOMarHATHOM UHAYKITUH.

NccnepoBanune 3aBucumoctd IJC MHAYKIUMKA OT CKOPOCTA U3MEHEeHHUs
MAarHMUTHOI'O MOTOKa.



IIpaBusno Jlenua.

[TageHre MarHuTa B alFOMUHHEBOM (MeHOM) TpyoOe.

fABneHve caMOMHAYKLIVH.

NccnenoBanue 3aBucuMoctu D/1C caMOUHYKIIMU OT CKOPOCTU W3MeHeHUst
CUJIbl TOKA B 1]eTH.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

WccnenoBaHue siB/ieHUs 3/IeKTPOMarHUTHOM WH/TYKIIWU.

OrnpeiesieHrie UHAYKI[MY BUXPEBOTO MarHUTHOTO TTOJISI.

WccnenoBaHue siB/ieHUs] CAMOUHIYKLIUU.

C6opka Mo/iesi1 3/1IeKTPOMarHUTHOTO TeHepaTopa.

Pa3pen 5. Kosie0anusi ¥ BOJIHBIL.

Tema 1. Mexanuueckue Kos1e0aHusl.

KonebarensHas cuctema. CBoOOHBIE KO/IeOaHUS.

['apmoHuueckre KosiebOaHusi. KuHemaThueckoe W JWHaMUUecKoe OIHMCaHUe.
OHepreTuueckoe orvcaHue (3aKOH COXpaHeHUsI MeXaHWUeCKOW 3Hepruu). BeiBoj
MUHAMHUECKOTO OMMCaHWs FapMOHWYECKUX KoeOaHW M3 WX SHEPreTHUYecKoro u
KUHEeMaTUueCKOro OMUCaHUS.

Amvruityzna U dasa kosebanuii. CBsA3b aMIUIUTYZBI KOnebaHWM HMCXOAHOMN
BeJIMUMHBI C aMITTUTY/]JaMU KoJie0aHHWM eé CKOPOCTH U YCKOPEeHUSI.

[Tepriog, u uyactota KosieOaHwii. Ilepuoj Manbix CBOOOAHBIX KoJieOaHMIA
MaTeMaTUUeCKOT0 MasiTHUKa. [leprofi CBOOOJHBIX KojiebaHUN TIPY>KMHHOTO
MasiTHUKaA.

[ToHsiTHe o 3aTyxarolux Konebanusix. BeiHyKeHHbIe KoyiebaHus. Pe3oHaHC.
Pe3oHaHCcHass KpuBasi. BiusiHMe 3aTyxaHuUsi Ha BWJ, DPe30HAHCHOW KpHBOM.
ABTOKO/E0aHUS.

TexHUUecKue yCTPOMCTBA U TEXHOJOTMYeCKHe MPOLeCChl: METPOHOM, Yachl,
Kauesu, My3blKaJbHble MTHCTPYMEHTHI, cercMorpadg.

demoncmpayuu.

3anuch KosiebaTeTbHOTO IBUKEHUS.

HabsrojeHre He3aBUCMMOCTH TIepro/ia MasibiX KosiebaHuil rpy3a Ha HUTH OT
aMTIITUTYIbI.

ViccnemoBaHve  3aTyxXawmux — KojeOaHWM W 3aBUCUMOCTUA  TIepUofa
cB0OO/IHBIX KO/lebaHu OT COMPOTUB/IEHUS.

WccnemoBanne KosiebaHWid Tpy3a Ha MACCHMBHOM TPY)XHMHE C IIeJ/IbIO
dbopmMupoBaHus Mpe/icTaBeHui 00 uzieasbHOM MO/Ie/N TIPY>KUHHOTO MasiTHUKa.

3aKOH COXpaHeHHsI SHePIUH NP KoJyie0aHMSIX TPy3a Ha MpY’KUHe.

ViccnenoBaHye BBIHYK€HHBIX KOJIeOaHUM.

Habmtonenue pe3oHaHca.

YueHuuecKuti 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.



V3mepenue meproia CBOOOJHBIX KOie0aHWM HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB.

V3yyeHue 3aKOHOB JIBW)KEHHSI Tesla B X0/ie KojieOaHUii Ha yTIpyroMm IozBece.

N3yueHne ABMKeHHS HUTSIHOTO MasiTHUKaA.

[Tpeobpa3oBaHre YHePrUM B MPYKUHHOM MasiTHUKE.

VccnenoBanuie yObIBaHMS aMIIUTY/AbI 3aTyXaloUX KoaebaHui.

VccnenoBaHue BbIHYK€HHBIX KOJIeOaHUM.

Tema 2. DnekmpomazHumHbie Ko1e0aHusl.

KonebaTenbHbiii KOHTYp. CBOOO/HBIE 3/IEKTPOMAarHUTHBIE KoJjieOaHUS B
uieanbHOM KosiebaTenbHOM KOHType. Popmysa TomcoHa. CBsI3b aMIUIATYZBI
3apsifia KOHJeHcaTopa C aMIUIUTY/I0M CU/IbI TOKa B Kosie0aTe/IbHOM KOHTYDe.

3aKOH COXpaHeHUs SHePruM B W/ealbHOM KoJsiebaTesTbHOM KOHTYPe.

3aryxaroiue 3/1eKTPOMarHUTHbIe KosebaHusl. BreiHY)Xj€HHbIE
3/IeKTPOMAarHuTHbIe Koyie6aHwUsl.

[TepemeHHBbIM TOK. MOIHOCTE [EPEMEHHOIO0 TOKa. AMIUIMTYAHOEe U
JIeMCTBYIOLL[ee 3HauyeHWe CWIbl TOKA W HalpspKeHWs NPy pasIvuuHOM (opMme
3aBMCHMOCTU MEPEMEHHOI0 TOKA OT BPEMEHHM.

CuHycouganbHbld TIepeMeHHbIM TOK. Pe3ucTop, KOHAeHCaTOp M KaTyllKa
VHYKTUBHOCTU B LlelIM CUHYCOWJA/JIbHOIO TepeMeHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHC HanpspKeHUH.

WpeanvHbnii TpaHcdopmarop. [IpousBoacTBO, Tepefaua U moTpebieHMe
371eKTPUYECKOU SHEPTUH.

OKOJIOTUYeCKre pPUCKU TIpU TIPOM3BOJCTBE 3JIeKTPO3Hepruu. KysbTypa
VICII0JIb30BaHUS 37IeKTPO3HEPTUU B MOBCEJHEBHOW JKU3HU.

TexHUyeckre yCTPOWCTBA U TEXHOJIOTMUECKHEe MPOLIeCChL: 3JIEKTPUYECKUU
3BOHOK, T'eHepaTop NepeMeHHOr0 TOKa, IMHUM 3/1eKTporiepe/ay.

demoncmpayuu.

CB00o/iHBIE 3/IeKTPOMarHUTHbBIE KOJiebaHusl.

3aBUCHMOCTb YaCTOThI CBOOO/IHBIX KO/iebaHui OT UHIYKTUBHOCTH 1 EMKOCTH
KOHTYpa.

OcLu/iorpaMMBbl 3/1eKTPOMarHUTHBIX KojiebaHuH.

['eHepaTop He3aTyXarolUX 3/IEKTPOMAarHUTHBIX KOyie0aHUM.

Mopgenb 3/71eKTPOMarHUTHOTO FeHepaTopa.

BhIHYyXZIeHHbIe CUHYCOU/laibHble KojieOaHMs.

Pe3ucrop, Karyllka MHAYKTUBHOCTA U KOHJEHCAaTOp B Liely [epeMeHHOI0
TOKa.

Pe3onHanc npu mnocsienoBaTelbHOM —COEIUHEHWH Ppe3UCTOpPa, KaTyLIKU
VHYKTUBHOCTHU Y KOHJIeHCaTopa.

Y CTpOUCTBO M TIPUHLIMII [IeCTBUS TpaHCpopMaTopa.



Moienb TUHUY 3/1€KTPOTIepejauM.

YueHuuecKuti 3KcnepumeHm, 1adopamopHbie pabombl, NPAKMUKYM.

N3yueHune TpaHchopmaTopa.

ViccnenoBaHve TepeMeHHOTO TOKAa 4epe3 TMOC/e/0BaTeNbHO COeMHEHHbIe
KOH/IEHCaTOop, KaTyIIKy U Pe3UCTOp.

HabsroieHue 3/1eKTPOMarHUTHOTO Pe30HaHCca.

VccnenoBanue paboThl KCTOUHMKOB CBeTA B LieNU MepeMeHHOr 0 ToKa.

Tema 3. MexaHuueckue u 3/1eKmpoMazHUIMHble 60/IHbl.

MexaHriuecKrie BOJIHBI, YCJIOBUS WX pacrpocTpaHeHWs. I[lorepeuHble U
MIpOZIo/IbHBbIe BOJIHBL. [leproji, CKOpPOCTb PpaclpoCTpaHeHUs W [JIMHA BOJIHBL
CBoiicTBa MexaHWUeCKUX BOJIH: OTpakeHWe, mpesoM/eHUe, WUHTepdepeHLUs U
Av(pakuys.

3ByK. CKopocTb 3ByKa. ['[pOMKOCTb 3ByKa. BricoTta ToHa. Tembp 3ByKa.

[IIymoBoe 3arpsi3HeHNe OKPYyKatollei cpe/ibl.

ONeKTPOMarHUTHbLIE BOJHBI. Y C/IOBUS M3yUeHHsl 3/IeKTPOMarHUTHBIX BOJIH.
B3auMHast opyeHTalsi BEKTOPOB B 3/IeKTPOMarHUTHOW BOJTHE.

CeoiicTBa  2/IEKTDOMarHUTHBIX ~ BOJIH:  OTPa)KeHHWe,  IpeIOMJIeHue,
rosisipy3anys, uHTepdepeHLys U AU pakKLiys.

[ITkana 371€eKTPOMarHUTHLIX BOJIH. [IpriMeHeHMe 371eKTPOMarHUTHBIX BOJIH B
TeXHUKe U OBITY.

[TpUHLIUATIBI paZIMOCBSI3U U TeNleBuieH s, Pairiookarys.

DeKTpPOMarHWTHOe 3arpsisHeHue OKPY Karolljel cpefbl.

TexHUUecKue YyCTPOWCTBA U TMpaKTHUeCcKoe TIpUMeHeHHe: MYy3bIKa/bHbIe
WHCTPYMEHTHI, pajiap, paJjuoNpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-meus,
yJ/IbTPA3ByKOBAasi IMarHOCTHKA B TEXHUKe U MeULIVHE.

Hdemoncmpayuu.

Obpa3oBaHue U pacrpoCTpaHeHue MoTNepeuHbIX U MPOA0IbHBIX BOJH.

Kosebtolrieecst Tesio Kak UICTOUHUK 3BYKa.

3aBUCHMOCTbD [I/TUHBI BOJIHBI OT YaCTOThI KOJIeOaHUM.

HabsroieHre oTpaykeHus ¥ IpesioM/IeHUs] MeXaHU4eCKUX BOJTH.

Habntonenue naTepdeperiiyy 1 Audpakiiiyi MeXaHUUeCKUX BOJTH.

AKyCTUUeCKUM pe30HaHC.

CBoiicTBa y/IbTpa3ByKa U ero pruMeHeHue.

HabsrofieHre CBS3M TPOMKOCTU 3BYKAa U BBICOTBI TOHA C aMIUIUTYZOW U
YacTOTOM KoiebaHuM.

VccnenoBanve  CBOWMCTB ~ 5/IEKTPOMarHUTHBIX —~ BOJIH:  OTpakeHUe,
TipesioMJIeHue, TTOo/sIpr3alivs, AUQpaKiys, UHTep(epeHIus.

ObHapyskeHre UHPPAKPaCHOTO U y/IbTPapHOIeTOBOTO U3TyUeHH.

YueHuuecKuti 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.



N3yueHne napaMmeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM TTPOCTPaHCTBE.

Tema 4. Onmuka.

[IpsiMonviHelHOe pacIipoCTpaHeHue CBeTa B OJHOPOJAHOM cpefe. Jlyu cBeTa.
TodeuHbIl ICTOYHHUK CBeTaA.

OTpakeHre cBeTa. 3aKOHbLI OTpakeHUsI cBeTa. [TocTpoeHre n306pakeHUH B
r10ckoM 3epkane. Cepuyeckue 3epkaria.

[TpenomeHuve cBeta. 3aKOHBI TIpe/IOM/IeHHsT CBeTa. AOCOMIOTHBIN MOKa3aTe/lb
ripesiomyieHUs1. OTHOCUTE/IBHBIN TTOKa3aTesib npesioMyieHus. [10CTOSSHCTBO 4aCTOThI
CBeTa W COOTHOLIEHWe [JIMH BOJIH MPU Mepexofe MOHOXPOMAaTU4eCKOro CBeTa
yepes rpaHuL]y paszena JAByX OITUYeCKUX Cpe[.

Xop nyueit B mpusme. [ucnepcusi cBeta. ClOXHBIM cocTaB 0esioro cBerta.
[Ber.

[TonHoe BHyTpeHHee oTpakeHue. [IpefenbHbBINM Yro/ MOJTHOTO BHYTPEHHErO
OTpa’KeHUsl.

Cobuparoliiue ¥ pacceuBarolfue JiMH3bl. ToHKasg JimH3a. @DOKycHoe
paccTosiHWe U OIThYecKass CWia TOHKOW JIMH3bl. 3aBUCUMOCTbh (HOKYCHOTO
pPacCTOSIHUSI TOHKOW c(hepuyecKor JIMH3bl OT €€ reOMeTpUM U OTHOCUTEbHOTO
TI0Ka3areJisi [peoM/IeHUSI.

@dopMysia TOHKOM JIMH3BI. YBe/IMueHue, aBaemMoe JIMH30M.

Xopg Jsyya, MpOLIEALIero JIMH3Y MO/ TPOU3BOJIbHBIM YTJIOM K €6 TJIaBHOU
orntuueckoid ocu. IlocTpoeHne wu300pakKeHWMM TOUKM W OTpe3Ka IIPSIMOM B
coOuparollyX ¥ pacCerBaroIIUX JIMH3aX U UX CUCTeMaXx.

Ontuueckue mipubopsl. Pa3pemiatoiiiasi criocobHOCTh. ['1a3 Kak omnTuyeckas
cucrema.

[Ipepensl MPUMEHUMOCTH FeOMEeTPUYECKOM OITHKH.

BonHoBass onTtuka. WHTepdepeHuusi cBeta. KorepeHTHble HCTOYHUKM.
YcioBusi HabmofieHUss MaKCHMyMOB YW MHHMMYMOB B HHTep(epeHI[HOHHOMH
KapTUHE OT [JBYX KOTeDEeHTHbIX HWCTOYHUKOB. IIpumepnl KiacCMyecKux
MHTep(epEeHLIMOHHbBIX CXEM.

Oudpakiys cBeta. [dudpakiiMoHHas peléTka. Yc/loBhe Hab/rojeHus
[JIaBHBIX ~MakCMMyMOB TIpM M[aJleHWd MOHOXPOMAaThUueCcKOoro CBeTa Ha
IU(dpaKIMOHHYIO PEIIETKY.

[Tonsipyzauus ceera.

TexHUUyecKre YCTPOMCTBA W TEeXHOJIOTMYECKHWe TIPOLeCChl: OUKM, JIyma,
repuckor, Qoroarnmnapar, MUKPOCKOI, MPOEKIMOHHbIM arrapar, IpPOCBeT/IeHue
OINTUKH, BOJIOKOHHAsI ONTHKA, AU pPaKLMOHHAsI peliéTKa.

Hdemoncmpayuu.

3aKOHbI OTpakKeHUs CBeTa.



WccnenoBanue npesioMsieHHs CBeTa.

HabsroieHue moiHOT0 BHYTPeHHEeT 0 oTpaXkeHust. Mo/ienlb CBeTOBO/IA.

NccnemoBanne xoJa CBETOBBIX IIYYKOB 4epe3  IJIOCKOMapaslelbHYo
TJIaCTHUHY U TIPU3MY.

ViccnenoBaHue CBONCTB M300pa>keHU B TMH3aX.

Mopgenu MUKPOCKOTIIa, TeJieCKOora.

Habmtonenue uaTepdepeHIviu CBeTa.

HabJtroieHue 1IBETOB TOHKUX TI/IEHOK.

Habmonenne audpakiyuy cBeTa.

N3yueHue auppakOHHON PEIIETKH.

Habmtopenue audpakijmoHHOTO CIIeKTpa.

HabsroieHue aucnepcuy CBeTa.

HabroieHue mosipy3aiyy CBeTa.

[IprMeHeHMe TIONSIPOUIOB [I/11 N3YUEeHUs] MeXaHUUYeCKUX HalpsKeHUH.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

N3mepeHue rokasaTesisi peioM/IeHUs1 CTeKJIa.

WccnenoBaHue 3aBUCMMOCTM (DOKYCHOTO pacCTOSIHUSI OT BelllecTBa (Ha
ripuMepe >KUJKUX JTIUH3).

N3mepeHre POKYyCHOTO pacCTOSIHUSI pacCeMBaOIIUX JIMH3.

[TonyueHvie n306pa>keHyst B CHCTEMeE M3 TUIOCKOTO 3epKasia U JIMH3bI.

[Tonyuenve n306pa>keHyst B CUCTEMe U3 IBYX JIMH3.

KoHcTpyrpoBaHue TeieCKOMMYeCKUX CUCTEM.

Habmonenue audpakiiyuy, uHTep(epeHIy U MoIspu3aliiy CBeTa.

N3yyeHure nosisipusany CBeTa, OTPaKEHHOTO OT ITOBEPXHOCTH AW3/IeKTPHUKA.

N3yueHune nHTepQepeHLIM JIa3epHOT0 M3/1yYeHUs Ha [IBYX ILeJisiX.

Habntopenue aucrepcu.

Habntopenue u vcciiefoBanue AUGPaKIMOHHOTO CIIEKTpa.

N3mepeHue J/IMHBI CBETOBOW BOJIHBI.

[TonyyeHue crieKTpa U3MyuyeHUs CBETO/IMOAA TIPU MOMOIIY JUdPaKLIMOHHON
PeLIETKH.

Pa3zgen 6. OcHOBBI cieliia/IbHOM TEOPUU OTHOCUTE/TbHOCTH.

['paHuibl  TIPUMEHUMOCTM  KJIaCCMYECKOM  MexaHuku.  [locTynaTel
CreLaIbHOW TeOPUX OTHOCUTETbHOCTH.

[TpocTpaHCTBEHHO-BpeMeHHOM  WHTepBa/l.  IIpeoGpa3oBanus  JlopeHiia.
YcnoBue 1pUUMHHOCTHU. OTHOCUTE/NIBHOCTh OJHOBPEMEHHOCTU. 3aMe[jieHue
BPeMEeHU U COKpallleHue [|/TMHBI.

OHeprusi U UMNyJibC PeITUBUCTCKOU YaCTULIBI.

CB$13b MacChl C 3HEPruer U UMITyIbCOM PeJIAITUBUCTCKOU YaCTULIbl. DHEepPrus
TIOKOS.



TexHUUyeCcKre YCTPOMCTBA U TEXHOJIOTUUECKHe TPOLeCChl: CIyTHUKOBBIE
TIPUEMHUKH, YCKOPUTE/TN 3apsPKeHHBIX YaCTHLI.

YueHnyeckuil SKCriepuMeHT, 1JabopaTopHbie paboThl, TPAKTUKYM.

OmnpeziesieHVe UMITyJIbCa W SHEPrMM  PEeISTUBUCTCKMX yYacTuy (110
dboTorpadusiM TPEKOB 3apsyKeHHBIX UaCTHUI] B MAarHUTHOM TI0JIe).

Pa3gen 7. KanToBasi pusuka.

Tema 1. KopnycKy/15pH0-80/1H0601 Oya/1U3M.

PaBHOBecHOe TeryioBoe u3jiyueHue (M3aydeHre abCOIOTHO UEPHOTO Tena).
3akoH cmeljeHus: BuHa. I'unioresa [1naHka o KBaHTax.

@®OoTOHBI. DHEPrusi U UMITy/IbC (OTOHA.

dotoapdekt. OnbiThl A. I'. CTosieToBa. 3akoHbI (hoTO3d(}eKTa. YpaBHeHHe
OuHIITeHa 111 poTos3ddekra. «KpacHas rpaHuia» GoTo3ddexra.

HNaBnenve cBeta (B UYaCTHOCTW, [iaBjieHWe CBeTa Ha abCOJIIOTHO
TIOTJ/IOIIAONIYI0 W abCOJ/IIOTHO OTPaXKaroIylo IMOBepXHOCTh). OmbiTel I1. H.
JleGenena.

BonHoBele cBoiicTBa yactvl. BonHbl ge bpouns. [JnvHa BonHe! fe bpouna u
pa3Mepbl 007acTd JIOKa/IW3aliyd  ABWKYIeMcs dacTuipl. KopmycKynsipHO-
BOJTHOBOM Ayanu3Mm. [udpakiiysi 5/71eKTpPOHOB Ha KPUCTasliax.

Cnenuduvka nsMepeHui B MUKpomupe. COOTHOIIIEHUsI Heolpe/ie/IEHHOCTer
[eiizeHbepra.

TexHUYeCcKre YCTPOMCTBA W TEXHOJIOTHYECKHe TPOLIeCChbl: CIEKTPOMETD,
dotossieMeHT, GOTOAATUMK, TYHHEJbHBIM MMKDOCKON, COHeuHasi OaTapes,
CBETOAUO/.

demoncmpayuu.

®oT103¢h(deKT Ha yCTaHOBKE C LIMHKOBOW TMJ/IaCTUHOM.

WccnenoBanue 3akoHOB BHelllHero ¢hoTo3ddekTa.

VccnenoBaHWe  3aBUCMMOCTA  COTMPOTUBJIEHUS]  TIOJIyTIPOBOJHUKOB — OT
OCBeIL[éHHOCTH.

Caetoauof.

ConHeuHast Garapest.

YueHuuecKuti 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

WccnenoBanue gotopesucropa.

N3mepenue nocrosiHHOM [11aHKa Ha OCHOBe ucceoBaHus GotosddekTa.

WccnenoBanne 3aBUCMMOCTH CUJIBI TOKA Yepe3 CBETOAUO, OT HaTIPSHKeHHs.

Tema 2. Du3uka amoma.

OneITEl MO KCC/AE[0BAaHUIO CTPOeHHs1 aToma. [lnaHerapHasi mozenb aToMma
Pesepdopaa.

[Toctynatel bopa. M3nyuenue u norjoiieHue (OTOHOB MpU Iepexojie aToMa
C OJJHOTO YPOBHSI SHEPTUU Ha JPYTOMU.



Buppl criekTpoB. CrieKTp YPOBHeM SHEpPruu atoMa BOA0pOoJa.

CrioHTaHHOe U BbIHYXX/€HHOe u3/lyueHue ceta. Jlasep.

TexHUUeCKre YCTPOWCTBA U TEXHOJIOTMUECKHe MPOLeCChl: CIEeKTPa/bHbIN
aHa/m3 (CreKTPOCKOIT), ia3ep, KBAaHTOBBINM KOMITbIOTEP.

demoHncmpayuu.

Mopens onbita Pesepdopa.

Habsro/jeHue iHevaThiX CrIeKTPOB.

Y CTpONCTBO M IeliCTBUE CUETUYMKA NOHU3UPYIOLUX YaCTHLI.

OrnpefienieHye JIMHBI BOJIHBI J1TA36PHOTO U3/TyUYeHUS .

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

HabsroieHue iMHeYaToro crexkTpa.

VccnenoBaHue crieKTpa paspekeHHOr0 aTOMapHOro BOZOPOJa U U3MepeHue
noctositHHOU Prabepra.

Tema 3. @u3uka amomHO20 A0pa u 31eMeHMapHbIX Yacmuy,.

HyxknonHas Mozenb siapa ['etizeH6epra—MBaHeHko. 3apsj siipa. MaccoBoe
ynio sapa. Y3oromel.

PagrioakTuBHOCTE. Anbda-pacrnafi. ONeKTPOHHBIM W TIO3UTPOHHBIN OeTa-
pacnaj. ['amma-usnyuenue.

3aKOH paJIMOaKTUBHOrO pacraja. PajvoakTWBHbIE HW30TOMbI B TIPUPOZE.
CBoKCTBa MOHHM3UPYIOLEr0 W3/l1y4yeHUs. BiusiHue paJiOaKTHBHOCTA Ha >KUBBIE
opraHusMbl. EcTecTBeHHbIN (POH H3nydyeHUs. []o3uMeTpusi.

OHeprusi CBsi3U HYKJIOHOB B sifipe. InepHble cuibl. [ledeKT Macchl sijipa.

SlnepHbie peakiuu. [leneHue u cuHTes sifiep. SaepHble peakTopbl. [1Ipo6ieMel
yHpaB/sieMOro TepMOSIIEPDHOIO CHUHTe3a. JKOJIOTUYeCKWe acreKThl pa3BUTHUSA
sIIePHOM SHEPreTUKH.

MeTtopp! perucTpauyu U UCC/IeJ0BaHUS 3/IEMeHTapHbIX YaCTHL].

@dyH/aMeHTa/IbHble  B3aUMOJEUCTBUS. bapuoHBL, ME30HbI W JIENTOHBI.
[IpencraBnenne o CtangapTHOW Moenu. KBapk-T/it0OHHas MOZiernb aipOHOB.

du3uka 3a npepenamu CrtaHfapTHOU Mojenu. TéMHass MaTepusi U TEMHas
SHeprus.

EnuHCTBO (pm3nueckor KapTUHBI MUDA.

TexHUUeCcKre yCTPOMCTBA Y TEXHOJIOTMUECKHe MPOLeCChl: J03UMeTp, KaMepa
BuibcoHa, siiepHBI  peakTop, TepPMOSIEpHbIN peakTop, aToMmHasi 0Oomo0a,
MarHUTHO-pe30HaHCHasi ToMorpadusi.

YueHuuecKuti 3KcnepumeHm, 1adbopamopHbie pabombl, NPAKMUKYM.

VccnenoBaHue TpeKOB yacTuL] (110 TOTOBBIM (OoTOrpadusam).

WccnepnoBaHue pajuoakKTUBHOTO (DOHA C MCI0J/Ib30BaHUEM I03UMeTpa.

V3yyeHue miorsoiieHus OeTa-uacTHL] aTFOMAHKEM.

Pa3pen 8. DieMeHTHI aCTPOHOMMH U aCTPO(U3NKH.



OTarbl pa3BUTHS acTPOHOMUM. [IprK/IaiHOe U MUPOBO33pPEHYECKOe 3HaUeHHe
acTpoHoMuu. [IpuMeHMMOCTb 3aKOHOB (DM3UKM [jisi OOBSICHEHUS] TIPUPOAbI
KOCMHUYEeCKUX 00BEeKTOB.

MeToabpl aCTPOHOMMUUECKHX HCC/IejoBaHUM. (COBpeMeHHbIE ONTUYECKUe
TesIeCKOMbl, PaIMOTeIeCKOTbI, BHeaTMOC(epHasi aCTDOHOMUSI.

Bup 3BésgHoro Heba. Co3Be3fusi, sipKve 3BE3/bl, IaHEThbl, UX BUIUMOE
JIBU>KEHUe.

CoJsiHeyHasi cucrema.

Connue. CosiHeyHasi akTUBHOCTb. VIcTouHMK 5Hepruv CoJiHLa U 3BE3,.

3BE3/1bl, X OCHOBHbIE XapaKTEePUCTHUKU. [lnarpamma «CrieKTpasbHbIM KJ1acC —
CBETUMOCTb». 3BE3/lbl TJIaBHOW TM0C/e/0BaTe/IbHOCTU. 3aBUCHMOCTh «MacCa —
CBETUMOCTb» [Jisi 3BE3[] TJIaBHOW TMOC/Ie/l0BaTe/IbHOCTU. BHYTpeHHee CTpoeHUe
3B6371. CoBpeMeHHbIe Tpe/CTaB/JIeHUs] O MPOUCXOXKAEHUU U 3Bo/oLmu CosHIA U
3BE3]1. OTarbl )KU3HU 3BE3/I.

Mneunsii [lyte — Hamia [Nanaktvka. IlosokeHve u gBrkeHue CojHIA B
lNanaktuke. Turbl ranakTuk. PaguorasakTuku U KBa3apbl. UEpHbIe AbIPbI B spax
rajakTHK.

Bcenennas. Paciimpenne BcenenHoil. 3akoH Xa06sa. Pa3beranuve ranakTvk.
Teopus bonblioro B3psiBa. PelikToOBOE U3JlyuyeHue.

MaciitabHasi cTpyktypa BeeneHHoili. MeTaranakTuka.

Hepelnéxabie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab/1100eHUs1.

Habmopenusi 3Bé3HOr0 Heba HEBOOPYKEHHBIM T/1a30M C MCIIO/Ib30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHHUH [I7Isi OTIpe/ie/ieHHsl TI0/I0yKeHUsT HebeCHbIX 00BeKTOB
Ha KOHKDETHYHO JaTy: OCHOBHble cO3Be3iusi CeBepHOro mMoJiyllapusi U SsipKue
3BE3/IbI.

Habmopenusi B Teseckorl JIyHbI, Ti/laHET, TyMaHHOCTeM W 3BE3JHBIX
CKOTLJIEHUU.

dusnvyecKum NpPakTUKYyM.

Crioco6r1 n3MepeHusi GU3NUECKUX BEJIMUMH C HCII0/Ib30BaHHEM aHa/IOTOBbIX
1 IIU(PPOBLIX M3MepUTEeTbHBIX MPUOOPOB U KOMITLIOTEPHBIX JIATUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTE/TbHBIE TIOTPEIITHOCTH U3MepeHni (hHU3NUeCKUX BeJTHUMH.
OLueHKa rpaHuL] OTPeLHOCTeH!.

[IpoBefeHre  KOCBEHHBIX M3MEPEHWUM, UCCAe[JOBaHUM  3aBUCUMOCTEU
bu3nueckux BeIWYMH, TIPOBepKa IIpe/JIOKeHHbIX TuroTe3 (BbIOOp M3 pabor,
OMMCaHHbIX B  TeMaTMUYeCKUX  pasfie/iax «YUeHUUeCKHd  SKCIePUMEHT,
nabopaTopHble pabOThI, TPAKTHKYM» ).

O0o0miaroiiee MOBTOPEeHHUE.



O06o0611ieHre ¥ crcTeMaTH3al[usl CoZiepyKaHUsI pa3ziesioB Kypca «MexaHuKay,
«MonekynsipHasi (pv3UKa U TepMOJMHAMUKa», «DeKTPOAUHAMUKa», «KoebaHus
U BOMHbD», «OCHOBBI CIleLIMaJbHOM TEOPUHM OTHOCHUTE/NbHOCTH», «KBaHTOBas
¢du3rKa», «D/1eMeHTbl aCTPOHOMUU U aCTPOPUIUKU».

Ponb Qu3svku W acCTpOHOMUM B SKOHOMUUECKOW, TeXHOJOTHYeCKOH,
COLIMA/IbHOM U 3TMYeCKOU cepax [esTeTbHOCTU YeoBeKa, POJib U MeCTO (PU3UKHU
Y aCTPOHOMMM B COBPEMEHHOM HayYHOW KapTHHE MHpa, 3HaueHHe OMMCaTeIbHOMU,
cUCTeMaTU3UpyHllel,  OObACHUTENBHOW W TIPOTHOCTAYECKOW  (yHKIMiA
dbu3rueckoi Teopuu, posib (HU3NUECKOW TeopuHr B (POPMUPOBAHUM TIpe/ICTaBIeHUN
0 (usmyeckoll KapTUHE MHUPa, MeCTO (U3NUeCcKol KapTHHBI MUpa B 001ljeM psiay
COBPEMEHHBIX eCTeCTBEHHO-HAYUYHbIX Npe/CTaBJIeHUN O TIPUPOJE.

MexnipesMeTHbIe CBSA3M.

W3yuenne Kypca Gu3MKKH yraybnéHHoro ypoBHs B 11 Kiacce
OCYLLIECTBJISIETCSI C YUETOM COJlep>KaTe/IbHbIX MEXIIPeJMEeTHBIX CBSI3el C Kypcamu
MaTeMaTUKH, OM0JIOTHH, XUMHUH, reorpaduu U TeXHOJIOTUH.

MesicnpeomemHble noHsAMuUs1, C8513aHHbIE C U3yYeHUeM Memo008 HaAy4HO020
NO3HAaHUs1: siBieHWe, Hay4Hbild (DakT, ruroTesa, (usuyeckasi Be/ldUYMHa, 3aKOH,
Teopusi, HaO/MrO/ileHHe, SKCIIepUMEeHT, MOJe/TUpOBaHre, MO/e/lb, W3MepeHue,
TIOTPEITHOCTH U3MePeHU, h3MepUTe/ibHbIe IPUbOopHI, b poBas 1abopaTtopusi.

Mamemamuka: pelieHve CUCTeMbl YpaBHeHWW. TpUrOHOMeTpUYecKHe
(GyHKUMU: CUHYC, KOCUHYC, TaHT€HC, KOTAaHI'eHC, OCHOBHOE TPUIOHOMEeTpHUYeCcKoe
TOXX/]eCTBO. BeKTOpbl M MX MPOEKLMM Ha OCU KOOpJWHAT, CI0)KeHWEe BEKTOPOB.
[Tpou3BogHble 3eMeHTapHbIX (QyHKuMWA. [Ipu3Haku moJ00Hs TpPEeyro/ibHUKOB,
oripe/ieJieHue TJIOIIA/IU TVIOCKUX (GUryp v 06béMa Terl.

Buoaozus: >neKTpuueckre sIBJIeHUs B JKUBOM TIpUpojie, KosebOaTesbHbIe
JBIKEHHSI B JKMBOW MPUPOJe, SKOJOTHYECKWe PHUCKU TIpU MPOM3BO/ICTBE
3JIEKTPOSHEPTMH,  SJIEKTPOMarHUTHOE  3arpsi3HeHWe  OKpY’Karollleld  Cpefpl,
y/IbTPa3ByKOBasi JUAarHOCTUKa B MeJ[MLIMHe, ONTUYeCKHe SIBJIeHHSI B >KUBOU
TIpupoze.

Xumus: cTpoeHre aTOMOB U MOJIEKYJI, KDUCTa//IMYecKast CTPYKTypa TBEPbIX
TeJ, MexaHU3Mbl 00pa30BaHUs KPUCTA/UIMYECKOW PpeIIETKH, CreKTPaJbHbIN
aHaJIn3.

T'eoepacpusi: MarHuTHbIe TIO/OCA 3eM/M, 3a/ie)Kd MarHUTHBIX — PY/,
dhoToChEMKA 3eMHOU MMOBEPXHOCTH, cericMorpad.

TexHon02us: TIpUMEHEHWE TIOCTOSSHHBIX MAarHUTOB, 3JIEKTPOMarHUTOB,
3/IeKTpO/IBUraTe/lb $IKoOU, reHepaTop MepeMeHHOr0 TOKa, WHAYKI[MOHHas Tieub,
JIMHUM 3JIeKTporepe/iay, 3/eKTpo/iBUrarTe/ib, pajap, PaJiduONIpUEMHUK, TeleBU30D,
aHteHHa, TenedoH, CBUY-neub, yabTpa3ByKOBas JUarHOCTMKa B TeXHUKe,



TIPOEKIIMOHHBIN afrapaT, BOJIOKOHHAs OITHKA, COJTHeuHasi OaTapesi, CITyTHUKOBbIe
TIPUEMHUKY, si/lepHasi SHEpreTHUKa U SKOJIOTUYECKHe acrieKThl €6 Pa3BUTHSI.



I[INTAHAPYEMBIE PE3YJIbTATBI OCBOEHHUA [TPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3YJIbTATHI

JINMHHOCTHDBIE PE3YJ/IBTATDI

JIMYHOCTHBIE Ppe3yJIbTaThl OCBOeHUs ydeOHOro mpeaMmera «Dusmka»
JO/DKHBI OTpaXkaTb TOTOBHOCTb U CITOCOOHOCTb 00yYaroIUXCsi PYKOBOACTBOBAThHCS
chOpMHUPOBAaHHOM BHYTPEHHeM TMO3UllMel JIMUHOCTH, CUCTEMOW 1IeHHOCTHBIX
OpHEHTALlWM, TI0O3UTHUBHBIX BHYTPEHHUX  yOeXJeHWi, COOTBETCTBYIOIIMX
TPaJUI[MOHHBIM IIeHHOCTSIM POCCHHCKOTO OOIIecTBa, paciivpeHue >KU3HEeHHOTO
OMbITa U OMbITA JeSITe/IbHOCTH B TpOLiecce peasu3aliid OCHOBHBIX HaripaBjeHUM
BOCITUTaTeTbHOU [IeATe/TbHOCTH, B TOM UMCJIe B UaCTH:

rPaXkJJaHCKOT0 BOCITUTAHUSA:

e chOpMHpPOBAaHHOCTbL TPaXKAAHCKOW TIO3WIMM  oOydJaromierocs  Kak
AaKTUBHOTO U OTBETCTBEHHOT'O WjieHa POCCUMCKOTr0 00111eCTBa;

e TIPUHATHE TPAJUILIMOHHBIX O0OIleue/lOBeYeCKUX T'YMaHUCTUUECKUX U
JIeMOKpaTUUeCKUX 11eHHOCTel;

e TOTOBHOCTH BECTH COBMECTHYIO [IeATeIbHOCTh B MHTEpecax rpakJAaHCKOro
obmjecTBa, yuyacTBOBaTb B CaMOYIIpaB/eHWd B oOpa3oBaTeTbHOM
opraHu3alvu;

e YyMeHMe B3aUMO/IeliCTBOBaTb C  COLMA/JIBHBIMU  WHCTUTyTaMHU B
COOTBETCTBUM C UX (QYHKLUSIMU U Ha3HaUeHUEM;

e TOTOBHOCTb K TYMaHWTapHOUW U BOJIOHTEPCKOU JiesITeTbHOCTHU.

MaTPUOTHYECKOT'0 BOCTIMTAHMS:

e C(OPpMHUPOBAHHOCTH POCCUMCKOU IPa’K/JaHCKOM WJIeHTUYHOCTH,
NaTpUOTH3Ma;

e [IEHHOCTHOEe OTHOIIIeHWe K TOCyZapCTBEHHbIM CHUMBOJAM, AOCTWKEHUSM
POCCUMCKHUX YUEHBIX B 00/1aCTH (DH3UKH U TEXHUKE.

AyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS:

e chOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STUUECKOT0 TIOBe/IeHUS;

e CIIOCOOHOCTb OL|eHWBAaTh CUTYAL[MIO0 YU TIPUHUMATb OCO3HAHHbIE PellleHus,
OpHEHTHPYSICh Ha MoOpalbHO-HPaBCTBEHHbIe HOPMbI W 1I€HHOCTH, B TOM
yuc/e B JeITeJIbHOCTA YYEHOTO;

e 0CO3HaHMe JMUHOTO BK/IaZla B TIOCTPOEHUEe YCTOMUMBOTO OyAyIIiero.

3CTeTUYeCKOro BOCIIUTAHUSA:

e OCTeTHYECKOe OTHOIIeHWe K MHpPYy, BK/IOUYas 3CTETUKY Hay4yHOIO
TBOPYECTBA, MPUCYLIEr0 (PU3NUECKON HayKe.

TPY/A0BOI'0 BOCTIMTAHUS:



WHTEpeC K pa3/uuHbIM cdepam MpodeccHoHanmbHOM e TeTbHOCTH, B TOM
yucje CBSI3aHHBIM C (GU3UKOM W TEXHUKOH, YMeHHe COBepIlaTh
OCO3HAHHLIA BBIOOp Oyayiiei mpodeccry U peajru30BbIBaTh COOCTBEHHBIE
JKU3HEHHbIE TI/IaHbl;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHMIO W CamM000pa30BaHHIO B
obstacT¥ PU3MKKU Ha TIPOTSDKEHUM BCEH >KH3HHU.

3KO0/IOr'N4YeCKOoro BoClinTalnus:

c(OPMUPOBAHHOCTb JKOJIOTUYECKOM KYJ/bTYPbl, 0CO3HaHUE T7106aTbHOTO
XapakTepa 3K0JIOTHYeCKUX MpooieM;

TJIaHUPOBaHWe W OCYILeCTB/IEHWE [IeMCTBUM B OKDPY’Karollled cpejile Ha
OCHOBe 3HaHWUs 1ie/ileld yCTOMYMBOIO Pa3BUTHS Ue/IOBeueCTBa;

paciiMpeHue OMbITa [esSTebHOCTH 3KOJ0TMUeCKOW HarlpaB/JeHHOCTA Ha
OCHOBe UMeIOIIUXCs 3HaHUH 110 (PU3KKe.

EHHOCTH HAYYHOI'0 MMO3HAHUA:

c(hOpMHPOBAaHHOCTb MMPOBO33DEHUSI, COOTBETCTBYIOILIET0 COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUYECKOM HAyKW;

OCO3HaHWe 1|eHHOCTU HayuHOM JesiTe/lbHOCTH, FOTOBHOCTb B TIpoliecce
V3yuyeHUs] (PU3MKU OCYLIECTB/SATb MPOEKTHYID M MCC/e]0BaTelbCKYyI0
JlesATe/IbHOCTh UHAUBU/Iya/lbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDI

ITo3HaBaTe/IbHbIe YHUBePCa/IbHbIE YUe0HbIe AeHCTBUS
Ba3zoBble jloruyeckue AeiiCTBHA:

camoCTosiTe/ibHO  (OpPMYy/IMpOBaTb M aKTya/lu3upoBaTh Mpobiiemy,
paccmaTpyBaTh e€ BCeCTOPOHHE;

orpejensTh LeJd JesiTeTlbHOCTU, 3a/laBaTh MapaMeTpbl U KPUTEPUU HX
JOCTVKEHUSI;

BLISIBJIATb  3aKOHOMEPHOCTH U TIPOTHMBOPEUMss B PpacCMaTpHBaeMbIX
bur3uUecKuX sIBIeHUSIX;

pa3pabatkIBaTh MJIaH peliieHus Mpo0IeMbl ¢ yU8TOM aHaIU3a UMeRLUXCs
MaTepua/bHbIX U HeMaTepUabHbIX PECYpPCOB;

BHOCHUTb KODPEKTHBBI B JIeITEIbHOCTb, OLEHHBAaTh COOTBETCTBUE
pe3y/bTaToB LieJisiM, OLIeHUBAThb PUCKU TOC/Ie/ICTBUN [esTe/IbHOCTY;
KOODAWHUPOBaTh U BBIMONMHATH paboOTy B  YCJIOBUSX peabHOTO,
BUPTYaIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMO/IeNCTBYS;

pa3BUBaTh KpeaTUBHOE MbIIIJIEHHE TIPU PeIlleHUH KU3HEeHHBIX TTpobieMm.

ba3oBsbie ucaiaeaoBare/1bCKue ﬂEﬁCTBl’IﬂZ

BJIaZIeTh HayuYHOM TePMHUHOJIOTHEM, K/TOUeBbIMU MOHSATUSAMU U MeTOAAMU
dbu3rueckKol HayKu;



BJa/ileTh ~ HaBblKaMU  yueOHO-MCC/Ie[loBaTe/IbCKOM U TPOEKTHOU
JesaTebHOCTU B 007acT (pU3MKM, CIIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOSITeJIbHOMY TOMCKY MeTOZOB pelleHusl 3ajay  (pU3UUecKoro
coZlep>KaHusl, NPYUMeHEeHUI0 Pa3/IMYHbIX MeTOJ0B MO3HAHUS;

B/3/leTh BUJAMU [eSITeIbHOCTU II0 TI0JIyUeHHI0 HOBOTO 3HAHUS, €ero
VHTeprpeTaLyy, Tpeobpa3oBaHKIO U MPUMEHEHUIO B Pa3/IMUYHbIX yueOHbIX
CUTyalusiX, B TOM UHUC/ie MpPU CO3JaHUU y4yeOHBIX MPOEKTOB B o0bsacTu
((NZEIZIS

BBISIB/ISITH TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3M U aKTya/Ju3WpOBaTh 3azauy,
BbIIBUTaTb TWIOTe3y eé pelleHusl, HaxOAUTb AapryMeHTbl ISl
Jl0Ka3are/ibCTBa CBOUX YTBEP)K/EHWM, 3aJaBaTh INapamMeTpbl U KPUTEepPUU
pelleHus;

aHa/IM3UpOBaTh TMOMy4YeHHble B XOZe PpelleHds 3aJayd pe3yJbTarhl,
KPUTUYECKU OLeHUBAaTh MX JOCTOBEPHOCTb, IPOrHO3UPOBAaTh M3MeEHEHVe B
HOBBIX yCJIOBUSAX;

cTaBUTh ¥ (OPMYIMpPOBaTh COOCTBeHHbIe 3a/aud B 0Opa3oBaTebHOM
JesITe/IbHOCTH, B TOM UMCJIe TIPU M3YYeHUU (PU3UKY;

[laBaTh OLIEHKY HOBBIM CUTYaLUsiM, OLleHUBaTh MPUOOPeTEHHBIN OMbIT;
yMeTb TIepeHOCUTh 3HaHus TI0 (u3MKe B TIPAaKTUUeCKyr 00/acTb
JKU3HeleATe/IbHOCTH;

yMeTb UHTeIPUPOBaTh 3HaHKS U3 Pa3HbIX MpeJMeTHBIX 0bsacTel;
BbI/IBUTaTh HOBbIE U/leH, pe/jlaraTb OPUTrMHa/IbHbIE MOJXO0/bI U pelleHus;
CTaBUTb MPOO/IEMbI U 3a/lauu, I0MyCKatollie albTepHAaTUBHbIE PellieHusl.

Pabora c undopmanmeii:

B/a/leTh HaBbIKaMU I10JyuyeHus1 MH(GopMaLyy (r3UUeCKOro COJiep’KaHus
V3 VCTOYHUKOB pa3HbIX THIIOB, CAMOCTOSITE/IbHO OCYLLeCTBJIATb TOUCK,
aHa/u3, CACTeMAaTHU3alMl0 W HHTEpIpeTalyi0 UH(POPMAaLMU Pa3/TMYHbIX
BU/IOB U ()OPM Tpe/iCTaB/IeHHUS;

OLIeHMBATh JJOCTOBEPHOCTh UH(OPMALUY;

VCTIO/Ib30BaTh  Cpe/CTBa WH(OPMALMOHHBIX W KOMMYHMKAL[MOHHBIX
TEXHOJIOTUA B  pELIeHWH KOTHUTHMBHBIX, KOMMYHMKaTHBHBIX U
OpraHu3al[MOHHBIX 3aZiau ¢ coOmoieHneM TpebOBaHUM 3PrOHOMUKH,
TeXHUKH 0e30MacHOCTH, TUTHeHbl, pecypcocOepe>keHusi, MpPaBOBBIX U
3TUYeCKUX HOPM, HOPM MH(OpMaIMOHHOM 6e30MmacHOCTY;

CO3/1aBaTh TEKCTbI (PM3UUECKOr0 COJEp’KaHWS B pa3/IMuHbIX (popmaTax C
yuéTOM Ha3HaueHUsi WHGOpPMAIMM U 1[eJIeBOM ayAUTOpWH, BbIOUpast
OINTHMasbHYIO (POPMY Tpe/CTaBIeHUsI ¥ BU3yaIU3aLuy.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUS:



OCyIIecTB/sITh OOIeHWe Ha ypokax GU3WMKM W BO BHEYPOUHOU
JesiTeNTIbHOCTY;

pacrio3HaBaThb TMPEeAIOChUIKM KOH(IMKTHBIX CUTyallud W CMAr4aTh
KOH(JIVKTBI;

Pa3BEpPHYTO U JIOTUUHO W3/laraTh CBOI TOUKY 3p€HUsl C UCMO/b30BaHUEM
SI3bIKOBBIX CPE/ICTB;

MOHMMaTb W HWCIO/Mb30BaTh  [pPEMMYIecTBa  KOMaHJHOM U
WHAVBHU/IyabHON paboThI;

BbIOMpAaTh TEMATUKy M MeTO/bI COBMECTHBIX AeUCTBUNM C yUETOM OOIIMX
VHTEPEeCOB U BO3MOXKHOCTEHN Ka)KJ0ro ujieHa KOJJIEKTUBa;

NPUHUMAaTh L[e/]d COBMECTHOW [IeATeJIbHOCTH, OpraHu30BbIBaTb U
KOODJIMHHPOBAaTb [JEeUCTBUSI TI0 €€ [JOCTWKEHHIO: COCTaBJ/ATh I1/1aH
JeHCTBUM, pacIipe/iesiATh POJIM C YU6TOM MHEHUM YUaCTHHUKOB, 00CY>KJaTh
pe3yJibTaTbl COBMECTHOM paboThI;

OLleHMBaTh KauyeCTBO CBOEro BK/aJa U KaK[Or0 ydyaCTHHKA KOMaH[bl B
001yt pe3ysibTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

ripejijlaraTh HOBble TPOEKTbI, OLeHWBAaTh WJEeu C TI03ULMA HOBU3HBI,
OpUIMHaIbHOCTH, TTPAKTUYECKON 3HAUMMOCTH;

OCYLLECTB/ISITh MO3UTUBHOE CTpaTeruyeckoe IIOBeJleHWe B Pa3IUuYHbIX
CUTyallUsiX,  TIPOSIBJSAIT ~ TBOPUECTBO W BooOpakeHuWe,  OBITh
VHULIMAaTUBHBIM.

Pery/isaTHBHBIE YHUBepPCa/IbHbIE yueOHbIe AeliCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILeCTB/IATh ~ [M03HABATE/JBHYI0  [|eAITe/IbHOCTh B
obnmacti ¢GU3NKKM U aCTPOHOMUMU, BBISB/SATH IPOOEMbI, CTaBUTb U
dbopMypoBaTh COGCTBEHHBIE 3a/laul;

CaMOCTOSITe/TbHO COCTaBJIATh TIJlaH pellleHrsI pPaCUTHbIX U KaueCTBEHHBIX
3ajlay, TUIaH BBITOTHEHUS TIPAKTHUUECKOH paboThl C YUETOM HMEFOIMXCS
PecypcoB, COOCTBEHHBIX BO3MOXKHOCTeH 1 TIPeITOUTeHHH;

JlaBaTh OLIEHKY HOBBIM CUTYaL[UsIM;

paclMpsiTb  paMKM  yuyeOHOro TIpeiMeTa Ha OCHOBe  JIMUHBIX
TIpeiNIOYTeHNH;

JleflaTh OCO3HAHHBIM BBIOOpP, ApryMeHTHpPOBaTh ero, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PeLleHUE;

OLleHUBaTh TTPUOOPETEHHBIN OTIBIT;

crioco6cTBOBaTh (DOPMHUPOBAHUIO U TIPOSIBJIEHUIO 3PYAULIMKM B 06sacTu
(bH3MKH, TIOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTeNbHBIA M KY/JIbTYPHBIMU
YPOBEHb.

CaMOKOHTPO/Ib, SMOLMIOHA/IbHBIM UHTE//IeKT:



[laBaTh OLIEHKY HOBBIM CUTYaLMsIM, BHOCUTb KOPPEKTHBHI B [1eITeIbHOCTD,
OLIeHMBAaTb COOTBETCTBUE Pe3y/bTaTOB LeJIsIM;

BJaZIeTh HaBblKaMU [0O3HaBaTelbHOU pedeKCUd KaK OCO3HaHUS
COBepLIAaeMbIX [eMCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX Pe3yJIbTaTOB U
OCHOBAHUI;

UCTO/b30BaTh MpUéMbl pedieKCcUd JJisi OLeHKM CUTyaluu, Bblbopa
BEPHOT0 PeLLeHNs;

yMeTb OLIeHWBAaThb PUCKA Y CBOEBPEMEHHO IPUHUMATh peLleHUsl IO KX
CHWKEHHUIO;

NIPUHMMAaTb MOTHBBI M apryMeHTbl ADYTMX IIpU aHajau3e pe3y/bTaTOB
JesiTeNIbHOCTY;

MIPUHUMATD Cebsl, TTOHUMasi CBOM HeJJOCTaTKHU U JIOCTOWHCTBA;

NPUHMMAaTh MOTHBBI M apryMeHTbl ADYTMX IIpU aHajau3e pe3y/bTaTOB
[esITeJIbHOCTY;

TIpU3HaBaTh CBOE TMPABO U MPABO APYTHX Ha OLIMOKU.

B mporjecce moCTWKeHUs JTMYHOCTHBIX pe3y/bTaTOB OCBOEHMs ITPOrPaMMbI 10
bu3MKe s YpOBHSA CpeAHero oOmero o0Opa3oBaHUA Y 00y4arol[UXCs

COBepIIIeHCTBYeTCS IMOLIMOHA/IbHBIN VHTEeJI/IeKT, TIpe/IToJIaratoIuii
c(hOpMHPOBAaHHOCTb:
e (CaMOCO3HaHWs,  BK/IIQUAIOIIEr0  CIOCOOHOCTH ~ TOHMMAaTh  CBOE

IMOL[MOHA/ILHOE COCTOSTHUE, BU/IeTh HallpaB/eHUsI Pa3BUTHSI COOCTBEHHOM
MOLIMOHAILHOM cepbl, ObITH YBEPEHHBIM B cele;

camopery/iMpoBaHUsl, BK/IIOUAIOIero CaMOKOHTPOJIb, YMeHUe TIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBe/leHHe, CIOCOOHOCTh afanTHPOBaThCS K
IMOLIMOHA/ILHBIM M3MEHEHUsIM U TIPOSIBJISITh TMOKOCTb, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHe! MOTHMBAaLWM, BKJ/IIOUAOILe CTPeM/IEHHEe K JOCTHKEHHUIO Liesih
U yCIiexy, ONTUMHU3M, UHULMAaTUBHOCTb, YMEHHe elCTBOBaTh, UCXO/s U3
CBOUX BO3MOXXHOCTEH;

IMIATHUM, BK/IIOUAOLel CIOCOOHOCTh TOHWMATh  3MOL[MOHAIBHOE
COCTOSIHME [JDYTUX, YUYUTbIBaTb €ro TMpU OCYLeCTBJIeHUU OOIeHuUs,
CMOCOOHOCTH K COUYBCTBUIO U COTIEPEKUBAHMUIO;

COLIMANbHBIX HABLIKOB, BK/IIOUAIOI[UX CIIOCOOHOCTH  BBICTpaMBaTh
OTHOILIEHHSI C [ADYTHMH JIFOJbMH, 3a00TUTLCS, TMPOSIBISATH WHTEpeC u
pa3peliatb KOHQIUKTBHI.

ITPEAMETHBIE PE3YJIBTATHI



K konily obyuenuss B 10 kaacce mipegMeTHbIe pe3yJ/bTaThl Ha yI/iybaéHHOM
YPOBHE JI0/KHBI OTpa)kaTh CPOPMHUPOBAHHOCTb y 00YyUaroIUXCsl yMEHUA:

MOHKMMAaTh pPOJib  (U3UKA B  SKOHOMMUUECKOM, TeXHOJIOTUYeCKOU,
5KOJIOTUYECKOM, COLMAaJbHOM M 3THYEeCKOM cdepax [eATelbHOCTH
yesioBeKa, POJib U MeCTO (M3UKKA B COBPEMEHHOUM Hay4yHOW KapTUHe MHpa,
3HaueHHe OIMCaTebHOM, CHUCTEeMaTH3UPYIOIel, OObSICHUTE/NLHONW W
MPOTHOCTUUECKOW  (YHKIMKA  (U3MYEeCKOM TeOpud —  MeXaHWKU,
MOJIEKYJIIPHOU (PM3HWKM U TepMOJUHAMMKHU, POJib (PHM3UUECKOW TeOpUH B
dhopmMrpoBaHUU TIpe/icTaBAeHUH 0 hH3MUecKoi KapTUHe MHpa;

pa3nuyaTth yCAOBUSI TMPUMEHUMOCTA Mofesied (U3MYeCKUx Tel U
TIpolleccoB (sIBJieHWM): HWHepI[MaZbHasi CHUCTeMa OTCuéra, abCOJIFOTHO
TBEpZIOE TeN0, MaTepuajbHasi TOYKa, DPABHOYCKODEHHOE [BWXKEHUeE,
cBOOOJHOE TmajeHue, abCO/MOTHO yrpyras pAedopMaiiys, abCOIHOTHO
yrpyroe v abCOJ/IFOTHO HEYTIPYroe CTOJIKHOBEHHs, MO/Ie/TH Ta3a, )KUAKOCTU
Y TBEpAOro (KpUCTa/JIMUYecKOro) Tesa, uzieasbHbIM ra3, TOUEUHBIM 3apsij,
OZHOPOJHOE 3JIeKTPUYECKOe TI0JIE;

pa3nuuaTh yC/IOBUS (TpaHUIlbl, 00/1aCTH) TPUMEHUMOCTU (PU3NUECKUX
3aKOHOB, TIOHMMaTh BCeoOIMii xapakTep (pyHZaMeHTalbHBIX 3aKOHOB U
OrpaHUYeHHOCTb MCI0/Ib30BaHKsI YaCTHBIX 3aKOHOB;

aHa/M3UPOBaTh U OOBSICHATL MeXaHWYeCKWe TIPOLeCChl U SIBJIeHUs,
WCII0JIb3YysT OCHOBHbIE TI0JIOXKEHUSI U 3aKOHbI MeXaHUKH (OTHOCUTE/IbHOCTh
MeXaHU4eCKoro ABWKeHUs, (hOpMYyJibl KMHEMAaTHKU pPaBHOYCKODEHHOTO
NBWKeHUs], TipeoOpa3oBaHusi ['anmusies fjii CKOPOCTU W TiepeMeleHuUs,
3akOHbl HBIOTOHa, TPUHLUIT OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMUPHOT'0 TATOTEHMsI, 3aKOHbI COXpaHeHUsl UMIy/IbCa U MeXaHUYeCKou
SHepruu, CBsI3b pPabOThl CU/bI C W3MeHeHHeM MeXaHWUeCKOW SHepruu,
yCJIOBUS paBHOBECHs TBEpPAOro Tejia), IPU 3TOM MCIOJb30BaTh
MaTreMaThyecKoe BbID&)KeHHe 3aKOHOB, yKas3bIBaTh yCJIOBUS
TIPUMEHUMOCTH (pU3HMUeCcKUX 3aKOHOB: MpeoOpa3oBanuii ['aues, BTOPOro
U TpeTbero 3akoHOB HbIOTOHa, 3aKOHOB COXpaHeHUs WMIlyJbCa U
MeXaHWYeCKOU SHeprum, 3aKOHa BCEMUPHOTO TSATOTEHUSsI;

aHaJIM3UPOBaTh U OOBSICHATH TETVIOBbIE TIPOLIECCHI U SIBJIEHUSI, UCTIOJb3YSI
ocHoBHbIe TmoJioKeHHUsT MKT u 3akoHbI MoOJeKy/sspHON GU3UMKU U
TePMO/JIMHAaMUKK (CB3b [laB/ieHUs MJeaJbHOrO Tas3a CO CpeaHeu
KWHETUUYECKOW SHeprver TeIyIOBOTO [JBW)KEHUSI W KOHILIeHTpaljuen ero
MOJIEKYJI, CBSI3b TeMmIepaTypbl BellleCTBa CO CpeJHed KUHeTUYECKOM
JHepruel TerioBOro ABM)KEHUSI ero YaCTUL], CBsi3b JlaB/ieHusl HieaJbHOro
raza C KOHLEHTpalMeld MOJIeKYJ U ero TeMIepaTypoud, YypaBHEeHUe
MenpeneeBa—KnaneiipoHa, TmepBbld 3aKOH TepMOJWHAMHKH, 3aKOH



COXpaHeHUs] SHePruM B TEIUIOBBIX MpOL[eCCax), TIPU 3TOM HCII0/b30BaTh
MareMaTuyeckoe BbIpa)KeHue 3aKOHOB, YKa3bIBaThb YC/I0BUS
TIPUMEHUMOCTH ypaBHeHUs: MeHzeneeBa—K/iarelpoHa;

aHA/IM3UPOBaTh U OOBACHATH JMEKTPUUYECKHE SBJIEHUs, HCII0/b3Ys
OCHOBHBIE TIOJIO’KEHUSI M 3aKOHbI 3JIeKTPOJAUHAMUKM (3aKOH COXpaHeHUs
3JIeKTPUYECKOro 3aps/a, 3aKOH KysnoHa, MOTeHL[Ma/IbHOCTh
57IEKTPOCTAaTUYECKOTO T10JI, TPUHLMI CYMNEePHO3ULMHA 3JIEKTPUUYECKUX
roJsieu, TIpU 3TOM yKa3biBasi YCJIOBUSI TIPUMEHUMOCTHU 3akoHa KyisioHa, a
TakKe TPaKTUUYeCKH BaKHble COOTHOLLIEHUS: 3aKOHbl OMa [/l yvyacTka
Lend Y i 3aMKHYTOM 3JIEKTPUYECKOW 1ienu, 3akoH [[xoysns—J/leHua,
nipaBuia Kupxrodga, 3akonbsl ®@apagest A1 3/1eKTp0oJIn3a);

ONUCHIBaTh (PU3NUeCKHe TIPOLIeCChl U SIBJIEHUS, HWCMOJb3ysl BeTUUYUHBI:
riepemelljeHle, CKOPOCTb, YCKOPeHUe, UMITYJIbC Tejla U CUCTEeMbI TeJl, CUJIa,
MOMEHT CW/bl, [iaBjeHue, T[IOTeHLWalbHas SHeprus, KuUHeTuYyeckKas
JHeprusi, MexaHudeckasi SHeprus, paboTa CHU/bI, 1[eHTPOCTPEeMUTEeIbHOe
YCKOpeHUe, Cula TsSKeCTH, Cula YIPYrocTd, Cua TPeHUs, MOLHOCTb,
SHeprusi B3aUMOJENUCTBUS Tejma C 3emsiéli BOMM3KM €€ TIOBEPXHOCTH,
3Heprusi ynpyrod Jedopmaluv MOpPY>XWUHBL, KOJMYECTBO TeIIOTHI,
abcosroTHas TeMriepaTypa Tejla, paboTa B TepMOJWMHaMHKe, BHYTPEHHsISI
SHEprusi WufeaqbHOTO OJHOATOMHOTO ra3a, paboTa ueanbHOTO Ta3a,
OTHOCHUTE/IbHAs BJIa)XHOCTb Bo3Ayxa, KII/I wugeanbHOro TerioBOro
[IBUTaTeIs; 3/IeKTpUYecKoe Iojie, HarpsyKEHHOCTh 3JIeKTPUUeCKOro I10Jis,
HAarpsUKEHHOCTh TOJIA TOYEYHOIr'o 3apsfa WM 3apsyKeHHOro 1iapa B
BaKyyme W B [U3JIeKTPUKe, MOTeHLaa >JIeKTPOCTaTUYeCKOro Mo,
pa3sHOCTb  TIOTeHL[MaJIOB,  SJIGKTPOABWXKYILLAss  CWja, CWla  TOKa,
HampspkeHwe, MOILIHOCTb TOKa, 3J/eKTpUuyeckas EMKOCTb IIJIOCKOTO
KOH/IeHcaTopa, COIpOTHBJ/IEHMEe ydyacTKa Lielyd C I[0C/aef0BaTe/lbHbIM U
Trapasiie/ibHbIM COeIMHEeHWEeM Pe3rCTOPOB, SHeprus 3/1eKTPUUYeCKOro 10
KOH/IeHCAaTopa;

OOBSICHSITH ~ 0COOEHHOCTM  TIpOTeKaHusi  (U3UUeCKUX  SIBJIeHUM:
MexXaHUYeCcKoe [BWKeHHe, TeIUIOBOe [BWKeHHWe YaCTUl] BellecTBa,
TEeIyIoBOoe paBHOBecHe, OPOYHOBCKOe JABIKeHWe, Auddy3us, ucrapeHue,
KUIIeHUe U KOHJIeHCallysl, T/IaB/ieHre U KPUCTa/l/IM3aLiusl, HarpaB/IeHHOCThb
Tervionepesayu, 3JeKTpy3aLys Tesl, SKBUIIOTEHLIUA/IbHOCTb [T0BEPXHOCTU
3apsKeHHOr0 TPOBOJHUKA;

TPOBO/IUTH UCCJIeIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKOU BEJIMUUHBI OT
JIPyrol  C  WUCMOJb30BaHUEM  TIPSIMBIX  WM3MepeHuH, TIpd  3TOM
KOHCTPYUPOBaThb YyCTaHOBKY, (PMKCHPOBaTh pe3y/bTaTbl [OJyUYeHHON
3aBUCMMOCTA (DU3UWUYECKUX BeJWUMH B BUJEe TpapUKOB C YUETOM



abCOMIOTHBIX MOTPEITHOCTe M3MepPeHUH, [ielaTh BHIBO/BI TI0 pe3yibTaTaM
YCCrieIOBaHUS;

MIPOBOIUTL KOCBEHHble U3MepeHHs (U3UUeCKUX BeUUWH, TpPU 3TOM
BbIOMpATh ONTUMA/bHBIM METOJ WU3MepeHUsi, OLleHWBaTh abCOJIIOTHBbIE U
OTHOCHTe/IbHbIe MOTPELIHOCTU NPSMbIX U KOCBEHHBIX W3MepeHUi;
TIPOBO/IUTh OMbBITHI 110 MIPOBEPKEe Mpe/J/I0)KeHHOW TUIOTe3bl: MJIaHUPOBATh
9KCTMepPUMEeHT, COOUpaTh SKCIIePUMEHTaIbHYI0 YCTAaHOBKY, aHa/IM3MPOBaTh
TMOJIyueHHble pe3y/bTaTbl W Jie/laTh BBIBOJ, O CTaTyce IMpe/0KeHHOU
TUNOTe3bl;

cobmoaTh TipaBuia 6e30MacHOTo Tpy/ia TpU MPOBeIeHUH UCC/ieZlOBaHUM
B paMKax yd4eOHOro SKCrepuMeHTa, [pakKTUKymMa W  y4eOHO-
WCC/IeJOBATe/IbCKOM U TIPOEKTHOM /leATeIbHOCTU C HCI0J/Ib30BaHUEM
M3MEpUTEe/IbHBIX YCTPONCTB U 1ab0paTOPHOT0 000pYJ0BaHUS;

pellaTb pacyéTHbIE 3a[@UM C $SIBHO 3a/laHHOM W HESIBHO 3a/JaHHOM
¢u3ruecko Mojienbl0: Ha OCHOBAaHWM aHa/lv3a YyCJI0BUsi 000CHOBBIBATh
BbIOOp (u3Mueckoil Mogenu, oOTBedawolleli TpeOoBaHMSM 3a/lauy,
NpUMEHSITb  (DOPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTWU U  TOCTYJaThbl
(bu3nUecKuX TeOopyud TPU MCI0JIb30BaHUM MaTeMaTUUeCKUX MeTO/0B
pellieHus1 3a/ja4, MPOBO/IUTh PACUéThl HA OCHOBAHUM UMEIOIIUXCS JaHHbIX,
aHa/IM3UpOBaTh pe3y/bTaTbl M KOPPEeKTUPOBAaTb METO/bl peLlieHusi C
YU6TOM T0J/IyYeHHbIX pPe3yJIbTaTOoB;

pelllaTh KadyeCTBeHHble 3a/lauM, TpeOyrolve TpUMeHeHUs 3HaHUM U3
pa3HbIX pa3ziesioB Kypca (DU3MKH, a TakXe UHTerpaliuv 3HaHWUW U3 [IPYyTUxX
MpeJMETOB eCTeCTBEHHO-HAyUHOr0 LMK/Aa: BBICTPAaUBaTh JIOTMUECKYIO
1[eMIOUKY pacCy>k/IeHHU C OMOpPOM Ha U3yuyeHHble 3aKOHbI, 3aKOHOMEPHOCTH
U (pusrueckue siBIeHUs;

WCIOJIb30BaTh TeopeThueckrWe 3HaHUsl [Jii OOBSICHEHUS] OCHOBHBIX
MIPUHLUIIOB PabOThI U3MepPUTE/IbHBIX TIPUOOPOB, TEXHUUECKHUX YCTPOMCTB
Y TEXHOJIOTUYECKUX TPOLIeCCOB;

NIPUBOJUTL TIpMMeEpPbl BK/aZa POCCUMCKUX W 3apy0OeXHbIX YUYEHBIX-
¢U3MKOB B pa3BUTUe HAayKWd, B OObsSCHEHHE TIPOLeCCOB OKPY’Karollero
MUDa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

aHaJ/IM3UPOBaTh M OLIeHUBAThb MOC/e/ICTBHS OBITOBOM M TTPOM3BOCTBEHHON
JesiTeTbHOCTU UesloBeKa, CBA3aHHOM C (PU3WUECKUMM MpoLeccaMu, C
TIO3ULMI 5K0JI0TMYeCcKol 6e30macHOCTH, Mpe/iCTaB/IeHri O paljioHaIbHOM
MIPUPO/IOTIOIb30BaHMM, a TaKKe Pa3yMHOM HCII0/Ib30BaHMU JOCTHXKEHU
HayKd W TEeXHOJIOTUW [Jis [ajbHelIIero pa3BUTUS Uel0BeueCcKOoro
o0I111eCTBa;



TIPUMEHSTb pa3/iMuHble criocobbl paboThl ¢ MHGOpMaIel GU3nYeckoro
CoJiep)KaHusi C  WCII0J/Ib30BaHWEM COBPeMEHHbIX HWH(OPMaI[MOHHBIX
TeXHOJIOTHUM, TIPU 3TOM MCIOJIb30BaTh COBpeMeHHble WH(MOpPMalMOHHbIE
TEXHOJIOTUM [IJIi TIOWMCKAa, TepepabOTKu U TIpeAbsiBIeHHsT YueOHOH u
HayYHO-TIONY/ISIPHOM MH(OPMAalLUY, CTPYKTYPHUPOBAHUSI U UHTEPIIPeTalun
vHbOpMaL[iY, TIOJlyUeHHOW U3 pa3/WyHbIX HCTOYHUKOB, KPUTUUECKU
aHa/IM3UpOBaTh  TIOJiydaeMyr0  HH(OpMaI[Mi0 W  OIleHWBaTh  eé
JIOCTOBEPHOCTh KaK Ha OCHOBe UMEIOIUXCS 3HaHWM, TaK U Ha OCHOBE
aHa/lM3a UCTOYHWKA WH(GOpMalLny;

TIPOSIBJISITh OpraHu3alMOHHbIe u T03HaBaTe/IbHbIE yMeHUsI
CaMOCTOSITeJTLHOTO ~ TIPUOOpeTeHWs] HOBBIX 3HAaHWW B TIpoliecce
BBITIOJTHEHUSI POEKTHBIX U yUeOHO-HCCIe/JOBaTe/IbCKUX paboT;

paboTatb B TpyIIe C WCIIOJHEHHeM pa3/IMUHbIX COLMATbHBIX DPOJIeH,
TJIAaHUPOBaTh paboTy TPyMIibl, palMOHAIBLHO pacrpefesisTh AesTebHOCTDb
B HeCTaH/J|aPTHBIX CUTYallUsiX, aZleKBaTHO OI[eHWBaThb BK/aJ KaXK/0T0 W3
YUaCTHUKOB TPYIIIHI B pellleHre pacCMaTpUBaeMoi ITpo0IeMbl;

TIPOSIBJIITE MOTHBALMIO K OyayIrieit mpodeccroHaIbHONM AesTe/TbHOCTU TI0
CrieLia/IbHOCTSIM (DU3UKO-TeXHUUeCKOro TIpodu/Is.

K konily obyuenuss B 11 Kaacce mipegMeTHble pe3y/bTaThl Ha yIiybaéHHOM
YPOBHE /I0/KHBI OTpa)kKaTh CPOPMUPOBAHHOCTb y 00yUaroIUXCsl yMEHUA:

MOHMMAaTh POJib  (U3UKA B  SKOHOMMUUECKOH, TeXHOJOTHYeCKOU,
COLIMA/IbHOM M 3TUYEeCKOM cdepax JesiTelbHOCTA Yel0BeKa, pOJib U MeCTO
¢GU3MKM B COBpeMEHHON HAayyHOW KapTHMHe MHpa, poJib aCTPOHOMHH B
NPAKTUUeCKOM [leITeIbHOCTU Ye/lioBeKa M Ja/JbHeWIleM HayuyHo-
TeXHUYECKOM Da3BUTHUM, 3HAUEHUE OMNKMCaTelbHOW, CUCTEMaTU3UPYIOLIEH,
OOBSICHUTE/ILHOW Y TPOrHOCTUUECKOW (yHKIMM (r3nyeckoll Teopuu —
5/IeKTPO/JMHAMUKH, CHeLaJbHOW TeOpUU OTHOCUTETbHOCTH, KBaHTOBOW
¢bu3MKy, posib (pu3nueckoil Teopur B (OPMHPOBaHUW Tpe/iCTaBAeHUN O
¢bu3rueckoi KapThHe MUpa, MeCcTo (PU3MUecKol KapTHUHBI MHpa B 00IeM
pSily COBPEMEHHBIX eCTeCTBeHHO-HAYUHbIX pe/CTaBIeHUN O TIPUPO/E;
pa3nuuaTh YCJIOBHSI TPUMEHHMMOCTA Mojened (U3NUecKux Tea U
NIPOLIeCCOB  (IBJIEHMI): OJHOPOJHOE 3JIeKTPUYeCKOe U  OJHOPOJHOe
MarHUTHOe T10Jisl, TapMOHHWYeCcKre KojiebaHusl, MaTeMaTHyeCK1il MasiTHUK,
y/ieallbHbIA TPY>XUHHBIA MasTHUK, apMOHHWYECKWe BOJIHBI, HW/eabHbIN
KosiebaTebHbIN KOHTYP, TOHKasl IMH3a, MO/ie/ieil aToMa, aTOMHOTO si/ipa U
KBaHTOBOM MO/Ie/ I CBeTa;

pa3nuuaTh yc/ioBusi (TpaHulibl, 00/1aCTH) TPUMEHUMOCTU (PU3NUYECKUX
3aKOHOB, TIOHMMaTh BCeoOIuii XapakTep (yHJaMeHTalbHbIX 3aKOHOB U
OrPaHUYEHHOCTb MCMO/Ib30BaHUs YaCTHBIX 3aKOHOB;



aHa/IM3UPOBaTh U OOBSACHATH 3/1€KTPOMarHUTHbLIE TIPOLIECCHI U SIBJIEHMUS,
WCIO/Ib3ys OCHOBHbIE TIOJIOKEHHSI U 3aKOHbl 3JIeKTPOJUHAMUKH U
CcrieLuaibHOM ~ TEOpPUM  OTHOCUTENBHOCTA  (3aKOH  COXpaHeHUs
3JIEKTPUYECKOro  3apsifa, cuna Awmrmepa, cwia JlopeHua, 3akoH
3/IeKTPOMarHUTHOM ~ MHAYKUUM, TipaBuio  JleHua, cBs3b  I/[C
CaMOMHJYKLIMM B 3JIeMeHTe 3/eKTPUYECKOM LeMd CO CKOPOCThIO
VM3MeHeHUsi  CWIbl  TOKa, TOCTyJaTbl  CIeLUaJibHOM  Teopuu
OTHOCUTEIbHOCTU DWHILTENHA);

aHa/IM3UPOBaTh M OOBSACHATH KBAHTOBbIE TIPOIECCHI U SIBJIEHUS, UCIIO/Ib3YS
TO/IO’KeHUsT ~ KBAaHTOBOM  (Pu3uKu  (ypaBHeHMe  OWHINTeMHa /151
dboToaddekra, TepBbIM W BTOpPOM TOCTyAaTkl bopa, mnpuHIUI
COOTHOILIEHUs] HeoripeienéHHOCTel ['eii3eHOepra, 3akKOHbI COXPaHEHUSs
3apsiJOBOT0 MU MaCCOBOTO UMCe W SHEePruu B s/IePHBIX peakiusiX, 3aKOH
pPaZiIM0aKTHBHOTO pacra/ia);

OMUCHIBaTh (PU3HUECKUe TIPOLleCChl M SIBJIEHUS, UCIOJIb3ys BeUUMHbI:
HarpsKEHHOCTD 3/IEKTPUYECKOTO T10JIsA, MOTeHLMa 3/1eKTPOCTaTUUeCKOro
MoJisl, pa3HOCTb TOTEHLUAJIOB, 3/JeKTPOJBWXKYIAs CUla, WHAYKLUS
MarHuTHOTO TIOJis, MarHUTHbIA MOTOK, Cwia Amriepa, WHAYKTUBHOCTb,
3/IEKTPO/JIBKYLL[asi CUla CAMOMHAYKLMW, SHEPrysi MarHWTHOTO TI0Jist
TPOBOJHMKA C TOKOM, PpeJISITUBUCTCKUN WMITy/IbC, TIO/HAasi SHeprus,
SHeprusi TIOKOsT CBOOO/HOM 4YaCTUIbI, SHEPTUS W UMITYJIbC (DOTOHA,
MacCOBO€e UMCJIO U 3apsij s/ipa, SHePIUsi CBSI3U S/1pa;

OOBSICHSITL ~ O0COOEHHOCTW  TIpOTeKaHusi  (U3UUeCKUX  SIBJIeHUM:
3/IeKTPOMarHuTHasi UHAYKI[Ws, CAMOMHAYKI[US,, pe30HaHC, UHTep(epeHIIys
BOMH, Judpakuus, [JuUCTiepcusi, T[0JHOe BHYTpeHHee OTpaXkeHue,
doto3nektpuueckuii 3ddert (dbortosddert), ambda- u OGeTa-pacrajsl
sfep, raMMa-usayueHue sijep, ¢u3nueckyde MPUHLUIBI CEKTPaJbHOrO
aHasm3a v paboThI Jla3epa;

orpejensTh HarpaB/ieHWe WHYKLUWW MarHUTHOTO TI0Jii TPOBOJHUKA C
TOKOM, CUJ/Ibl AMriepa v Cuiibl JIopeHLia;

CTpoUTh M300pakeHue, Co3/jaBaeMoe TVIOCKKMM 3epKasioM, TOHKOM JIMH30M,
Y PACCUMTBLIBATh €r0 XapaKTePUCTUKY;

TIPUMEHSITh OCHOBOTIOJIAaraloIe aCTPOHOMUYECKHe TOHSATHS, TeOpUu U
3aKOHBI /IJI1 aHanu3a U O0bsicHeHUs  (GU3NUYeCKUX  TIPOL[eCCOB,
TIPOMCXOASIINX B 3BE3/1aX, B 3BE3JHBIX CUCTEMax, B MeXKrajakKTHyecKou
cpezie; ABWKeHUs1 HeOeCHBIX TeJl, SBOTIOLIUM 3BE37] U BceneHHOM;
TPOBO/JIUTh UCCJ/Ie[JOBaHWEe 3aBUCUMOCTel (DU3UUeCKUX BeIUYUH C
WCI0/Ib30BaHWEM TIPSIMBIX W3MEpPeHWd, TIpU 3TOM KOHCTPYHUPOBaTh
yCTaHOBKY, (DUKCUpOBaTh pe3y/bTaTbl TOAYyYeHHOW 3aBUCHUMOCTU



bu3nueckux BeMUUMH B BHUe TpapukoB C yuéToM abCOJIOTHBIX
TOTPeIIHOCTe  W3MepeHuM, [JleflaTb  BBIBOJALI 10  pe3y/bTaTaM
WCCITe/JOBaHMS;

TIPOBO/INTh KOCBEHHbIe W3MepeHHs1 (U3NUeCKUX BeMUMH, TPA 3TOM
BbIOMpaTh ONTUMAJBHBIA METOJ, W3MepeHUs], OlleHUBaTh abCOMIOTHBIE U
OTHOCHTeJTbHbIE TIOTPEIIHOCTU TPSIMBIX ¥ KOCBEHHBIX W3MepeHui;
TIPOBO/IUTD OTIBITHI IO TIPOBEPKE ITPe//IOKEHHOW TMIOTe3bl: TUIAaHUPOBATh
9KCTIEPUMEHT, COOUpaTh YKCIIeEPUMEHTATbHYI0 YCTAaHOBKY, aHAaTM3UPOBaTh
ToJlyueHHble pe3yJ/bTaThbl W JieJlaTh BBIBOJ, O CTaTycCe TIpe/I0yKeHHOU
TUTIOTe3bI;

OIMMCHIBAaTh METOZBI TIOJTyUeHHSI HAYYHBIX ACTPOHOMHYECKHUX 3HaHUM;
cobmoaTh TIpaBuia 0e30MacHOTo Tpy/ia TIpH MPOBeIeHUH UCC/IeZl0BaHUM
B paMKax yuyeOHOro SKCIIepUMEHTa, TMpakTHKymMa H  ydebOHO-
WCC/IeJOBaTe/IbCKOM UM TIPOEKTHOW /leATeTbHOCTH C HKCII0J/Ib30BaHUEM
M3MepUTe/IbHBIX YCTPOUCTB 1 1abopaTOpHOT0 000PY/0BaHMS;

pelllaTh pacuéTHble 3aJaui C SBHO 3aZlaHHONM U HeSBHO 3aJ|JaHHOU
bu3MuecKoOr MoJe/ibl0: Ha OCHOBAaHWM aHajM3a YCJIOBHUS BBIOMpPATh
dusnueckre Mojesd, OTBeyawolive TpeOOBaHUSM 3a/auM, TIPUMEHSThb
dbopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJIaThl (PM3UUECKUX TEeOpUi
TIPU  WCIIOMB30BAaHUM MaTeMaTUUeCKUX METOJOB pellleHus 3ajady,
TIPOBO/IUTH PAcuéThl HA OCHOBAaHWM WMEIOIIMXCS JaHHBIX, aHATU3UPOBATh
pe3yJibTaTbl 1 KOPPEKTHPOBATb METO/IbI PellleHUs] C YUETOM T0/TyUeHHBIX
pe3y/IbTaToB;

pelllaTh KadyeCTBEeHHbIe 3a/laud, TpeOyrolye TPUMeHeHUs 3HAaHUM U3
Pa3HBIX pa3fiesioB Kypca (PU3MKH, a TaKXKe WHTerparjuy 3HaHWW U3 J[PYTUX
TIpeIMEeTOB eCTeCTBEHHO-HAyUHOr0 LMK/a: BBICTPAUBaTh JIOTUUECKYIO
1[ETIOUKY PacCy>K[[€HHI C OITOPOM Ha M3yUYeHHbIe 3aKOHbBI, 3aKOHOMEPHOCTU
U u3MUecKre siBJIeHNS;

WCTIO/Tb30BaTh TeopeTUuecKrWe 3HaHUS [JiIi OOBSICHEHWS OCHOBHBIX
TIPUHLIUTIOB PabOThl M3MepUTe/bHBIX NMPHUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTHYECKHUX TTPOLIeCCOB;

TIPUBOJUTL TIPUMEPhI BK/IaZla POCCHMMCKUX W 3apy0OeXHBIX YUEHBIX-
GU3MKOB B pa3BUTHe HAayKd, B OOBbsSCHEHHE TIPOL[eCCOB OKPY’KaroI[ero
MUpAa, B Pa3BUTHE TeXHUKH U TeXHOJIOTHH;

aHa/IM3UPOBATh W OLIEHWBAThb MOC/e[CTBHS OBLITOBOM M ITPOM3BO/CTBEHHOM
JesITe/IbHOCTU UesioBeKa, CBSI3aHHOW C (U3MUeCKMMM TIpolleccamMu, C
TTO3ULIUN KOJIOTUUECKOH 0€3011aCHOCTH, TIPe/ICTaB/IeHHI O PAljuOHAILHOM
TIPUPO/IOTIONH30BaHMM, A TaKKe pPa3yMHOM HCII0/Ib30BaHUU JOCTHXKEHUN



HayKM W TEeXHOJOTMM [/ [JaJbHEWIIero pasBUTHUS UeI0BeYeCKOro
o0111eCTBa;

TIPUMEHSITb pa3/iMuHble Criocobbl paboThl ¢ UHQOpMaLUeld PU3nyeckoro
CoZilep)KaHusi C  HWCI0JIb30BaHWEM COBpPEMEHHbIX MH(OPMal[MOHHBIX
TEXHOJIOTUW, TIPU 3TOM MCIO/b30BaTh COBPEMEHHble UH(OPMALMOHHbIE
TEXHOJIOTUM JJIsi TIOMCKa, MepepabOTKU W TpejbsiBleHUs yyeOHOW u
HayYHO-TIOMY/ISIPHOM MH(OPMaLY, CTPYKTYPUPOBaHUSI U MHTepIIpeTaLyu
vHbOpMaLMy, TOJlyUeHHOM M3 pa3/MYHbIX MCTOYHUKOB, KPUTUUECKU
aHa/M3UpOBaTh  MOAy4yaemMyr0 MHQOpPMALMI0 UM  OLleHHWBaTh  eé
[OCTOBEDHOCTb KaK Ha OCHOBe UMEIOLIMXCS 3HaHWM, TaK U Ha OCHOBe
aHa/M3a UCTOYHKKA UH(POpMaLIH;

TIPOSIBJISITh OpraHu3alMOHHbIe U M03HaBaTe/bHbIE yMeHUs
CaMOCTOSITE/ILHOTO ~ TPUOOpeTeHWsT HOBbIX 3HAHWMHA B  Tpoliecce
BBITOJIHEHUSI IPOEKTHBIX U yueOHO-KCCIej0BaTeNbCKUX paboT;

paboTatb B TpyMie C HWCIOJHEHHWeM pa3/IMUHBbIX COLIMAIbHBIX pPOJiei,
TJIaHUPOBaTh PabOoTy TPyIMbl, paljMOHA/ILHO PACIIpe/ieNiATh AesTeTbHOCTD
B HECTaHJApTHbIX CUTyallUsX, a/leKBaTHO OLIeHWBATb BKJ/aJ, KaXJOro U3
YUYaCTHHKOB TPYIIIbI B PellleHre paccMaTpUBaeMoii Mpo0sieMsl;

TIPOSIBJISITE MOTHBALMIO K OyaAyIieit mpodeccroHalbHOU AesiTe/IbHOCTU T10
CHeLMaTIbHOCTAM (PU3UKO-TeXHUUECKOTo TTPOdu/Is.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 K/TACC
KomuecTBo yacoB JJIEKTPOHHbIe
Ne HanMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
KonTpo/ibHble | IIpakTHyecku
n/n NporpamMMsbI Bcero oOpa3oBare/bHbIE
paboTbI e paboTbI
pecypchbl
Pasaen 1. HAYUYHBINM METO/] IIO3HAHUS IIPUPO/IGI
1.1 HayuHbIii MeTOZ TO3HaHUS IPUPO/bI 6
Nroro nio pasgeny 6
Pa3zgen 2. MEXAHHUKA
2.1 Kunemartuka 10 1
2.2 HrHamuKa 10
2.3 CraTuka TBEpZOro Tena 5 1
24 3aKOHbI COXpaHeHUs B MeXaHUKe 10 1
Wtoro no pa3peny 35
Paspen 3. MOJIEKYJ/IAPHASA ®U3NKA U TEPMOJVUHAMMUKA
3.1 OCHOBBI MOJIEKY/IIPHOKUHETUUECKON TEOPUH 15 1
3.2 TepmoauHaMmuKa. TernioBble MallIMHbI 20 1
33 ArperatHble COCTOSIHUA BeljecTBa. Pa3oBble 14 1
repexo/pl
Wtoro no paspeny 49
Paszpgen 4. 9JIEKTPOJUHAMUKA
4.1 OJIEKTPUYECKOe T10Jj1e 24 1




4.2 [TocTOSTHHBIN 3/1IEKTPUUYECKUN TOK 24
4.3 TOKM B pa3/MuHbIX Cpejax 6
Wtoro no paspeny 54
Pasaen 5. ®DU3NUYECKUN ITPAKTUKYM
5.1 dusnyecKkuu NpakTUKyM 16 16
WNtoro no pa3peny 16
PesepBHOe Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




11 K/TACC

Ko/mmuecTBo yacoB JJIEKTPOHHbIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontpoabHblie | TIpakTHueckue
NMporpamMMsbI Bcero oOpa3oBare/IbHbIE
paboThI paboTsI
pecypchl
Paspen 1. JIEKTPOJUHAMMKA
1.1 MarsauTHoe 1ose 14
1.2 OneKTpoOMarHUTHasE UHAYKLIUS 13 1
Wtoro no pa3peny 27
Pazpgen 2. KOJIEBAHUSA U BOJ/IHBI
2.1 MexaHnueckue KoaeOaHUs 10
2.2 DJIeKTpOMarHUTHBIE KoJiebaHust 15
53 MexaHrueckue U 3/1eKTpOMarHUTHbIE 10 1
BOJIHBI
2.4 Ontuka 25 1
Wtoro no pa3peny 60

Pa3gen 3. OCHOBBI CIIEIITAJTIbHON TEOPUM OTHOCUTE/IbHOCTH

3.1 OcHoBel CTO 5 1
Wtoro no paspeny 5
Pa3pen 4. KBAHTOBASA ®U3UKA

4.1 KopmycKynsipHO-BO/THOBOM yann3m 15

4.2 ®du3nka aToma 5

43 ®dusrKa aTOMHOIO Si7ipa ¥ 3/1IeMeHTapHbIX c

YyacTull




Wtoro no pa3peny

25

Paszpen 5. 9JIEMEHTBI ACTPOHOMMHA 1 ACTPOPU3NKH

5.1 OneMeHThbl aCTPOHOMUM U acTPOhHU3UKU 12
Wtoro no paspeny 12
Pa3gen 6. PU3NUYECKUUN ITPAKTUKYM
6.1 dusnyeckuii NpakTUKyM 16 16
Wtoro no paspeny 16
Paspen 7. OBOBIIAROIIEE ITIOBTOPEHUE
CucremaTH3aIis ¥ 0000IIeH1e
71 NpeIMeTHOTO COZlep>KaHus U ONbITa 15
' JiesITeIbHOCTH, TIPUOOPeTEHHOTO TIPU
n3yueHuH Kypca ¢usuku 10 — 11 kaccoB
Nroro nio pasgeny 15
Pe3epBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16







ITIOYPOYHOE IVNTAHUPOBAHUE
10 K/TACC

Ne
n/n

Tema ypoka

Ko/smmuecTBO yacos

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
HU3yUeHU
A

J/IeKTPOHHbIE

nudpoBbie
o0pa3oBare/ibHbIE

pecypchbl

dusnka — pyHAaMeHTasbHas HaykKa O
rpupojie

HayuHbili MeTOZ MO3HaHUST U METO/IbI
vccneoBaHus GU3NUECKUX sIBJIeHUH

OKCriepuMeHT U Teopusl B IpoLiecce
Mo3HaHus ipupoibl. HabsrozeHue u
5KCTIepUMEHT B (pU3MKe

Crioco6b1 n3MepeHust (pr3NUeCKUX BeTUUMH

AbcomtoTHasi 1 OTHOCHUTe TbHas
TIOTPeITHOCTH U3MepeHul (hrU3udyecKux
BeJTMYUH

MogenvpoBanue B pusuke. Posib 1 Mmecto
(bu3uKY B pOpMHUPOBAHHN COBPEMEHHOM
HayYHOU KapTHHbI MHPa, B MPaKTUYeCKOH
JlesiTeNIbHOCTH JIto/ler

Mexanuueckoe aBmwxeHue. CrucreMa
oTtcueta. OTHOCUTENBHOCTh MEXaHUUECKOTO
nBkeHust. [Ipsimast v obpaTHas 3aauu
MeXaHUKU

Paguyc-BeKTOp MaTeprabHONU TOUKH, ero
TIPOEKLIMK Ha OCHU KOOpAuHaT. TpaeKkTropus.




[Mepemerjenrie. CKopocTb. VX Tipoekiuu Ha
0CH KOOp/IUHAT

PaBHOMepHOE HpHMO]’IHHEﬁHOE ABH)KeHHe.
FpaCI)I/IquKOE OIMrMCaHKEe pABHOMEPHOI'O
HpHMOJIHHEﬁHOFO ABH)KeHUA

10

CrokeHue niepeMeleHUNA ¥ CKOPOCTeN.
Pemienue 3amau

11

HepaBHOoMepHOe BrKeHWe. MrHOBeHHas
CKOpPOCTb. Y cKopeHue. [IpsamonuneliHoe
JIBIDKEHHE C ITOCTOSTHHBIM YCKOPeHVeM

12

['pacprueckoe omnrvcaHve MPSIMOTMHENHOTO
JIBIDKEHUSI C TIOCTOSTHHBIM YCKOpeHUeM

13

CBobosiHOe TiafieHue. Y CKOpeHHe
cBOOO/IHOTO TIa/IeHUsl. 3aBUCHMOCTh
KOOp/IMHAT, CKOPOCTH, YCKOPEHUsI OT
BpeMeHU U UX rpaduku

14

[BwxeHue Tesa, OPOIIEHHOTO IO/, YTJIOM K
TOPU30HTY

15

KpuBonuHeiiHoe iBiKeHUe. [IBr>keHre 110
OKDY’>KHOCTH. YTJIOBasl U JIMHeHast
ckopocTs. [Teprop 1 yacToTa.
LleHTpOCTpEeMUTeEHOE U TT0JTHOE
yCKOpeHue

16

KoHTpospHast paboTa o Teme
"Kunematuka"

17

[TepBbIif 3akoH HbtoToHA. VIHep1janbHble
cucreMsl otcuéta. ITpunnun
OTHOCUTEe/ILHOCTU ['amuiies.




HeI/IHepL[I/IaJIBHbIe CUCTEeMBI OTCUETa

Cuna. PaBHogecTBYIOLas cuia. Bropoit

18 3akoH HbrotoHa. Macca

19 B3aumopeiictBue Ten. TpeTuit 3akKoH
HeroToHa

20 [IpuHLyn cynepriosunuu cuil. Pelienue
3a/,a4 Ha IIpUMeHeHre 3aKOHOB HbroToHa
3aKOH BCeMUPHOI'0 TATOTeHUs.

21 OKBUBaJIEHTHOCTb IPaBUTALIMOHHOMN U
VMHEePTHOM MacChl

29 Cuna TSDKeCTH U yCKOpeHHe CBOOOZHOTO
TnafleHust
[BrykeHre HeOeCHBIX Te/ U UX

23 WCKYCCTBEHHBIX CIyTHUKOB. [TepBas
KOCMMUeCKasi CKOPOCThb. 3aKOHbI Keriiepa

24 Cuia ynpyroctu. 3akoH I'yka. Bec Tena
Cuna tpenus. [Ipyupoza v BUABI CUJ

25 TpeHus. JIBrKeHue B )KUAKOCTU U rase C
Y4ETOM CUJIbI CONIPOTUBJIEHUS CPe/ibl

26 Hasmenue. ['ugpocrtaTuyeckoe JaBjeHue.
Cuna Apxumesa
ABCOMOTHO TBEp/[0€ Teso.

27 IToctynartesisHOe U BpalliaTe/IbHO
JIBIJKeHUe TBepZoro Tesa

)8 MoMeHT CuJbl OTHOCUTETBHO OCH
BpaieHus. [1neuo cusel

29 CrioxeHue Cuil, IIPUJIOKEHHBIX K TBEPAOMY




Teny. LleHTp TsokKecTH Tesa. Y CI0BUs
paBHOBeCHs TBepOro Tesa. Buzpl
paBHOBeCHs

30

Pemienue 3amau

31

KonTpospHast paboTa no Teme "/[uHaMuKa.
CraTuka TBepAoro resa"

32

VmnynbCc MaTepraibHON TOUYKH, CUCTEMBI
MaTepHasbHbIX Touek. LleHTp Macc
CUCTeMbl MaTepHalbHbIX ToueK. Teopema o
JIBIDKEHUM LIeHTpa Macc

33

VMniynbC cuiibl ¥ U3MEeHeHUe UMITYJIbCa
Tesa. 3aKOH COXPaHeHUs UMITYJIbCa.
PeakTuBHOE BU>KEHWE

34

MoMeHT uMIyJ/ibca MaTepuaJbHOM TOUKHU.
[TpencraBieHyre 0 COXpaHEHUM MOMEHTa
HMITyJIbCa B L|eHTPaIbHbIX MOJISIX

35

Pertienue 3azau

36

PaboTa cu/bl Ha MasioM ¥ Ha KOHEYHOM
nepeMeltieHuu. ['papuueckoe
npeficTaBieHye paboThl Cuiibl. MOII{HOCTh
CHJTBI

37

Kunetunueckast sHeprust. Teopema 00
V3MeHeHUU KMHeTUUeCKOW SHeprun
MaTepraabHOW TOUKU

38

[ToTreHLanbHbIe M HEMTOTEHLUA/IbHbIE
cunel. [ToTeHnuanbHas sHeprusa. Bropas
KOCMUYecKasi CKOpOCTb

39

TpeTbst KOCMUUeCKast CKOpOCThb. CBA3b




paboThI HeTOTeHIUAIBHBIX CUJT C
v3MeHeHHeM MeXaHUueCKoW SHeprun
CUCTeMbI TeJl. 3aKOH COXPaHeHUst
MeXaHWYeCKOM IHepruu

YprFI/Ie " HeyITIpyrrue CTOJIKHOBEHHH.

40 YpaBHenue bepHysinu 41 njeanbHON
JKUIKOCTH

a1 KoHTposnbHast paboTa mo Teme "3aKOHBI
COXpaHeHus B MexaHuKe"
Pa3BuTHe nipeAcTaBiIeHUN O IPUPOJE

42 TeruioTbl. OcHOBHbIe roJiokeHruss MKT.
Ouddysus. BpoyHOBCKOe ABUKeHHe
CrpoeHue Ta3000pa3HbIX, XKUIAKUX U

43 TBep/bIX Tesl. XapakTep JBUKeHUs U
B3aMMO/IEMCTBUS YaCTHL] Bel|eCcTBa
Macca 1 pa3Mepbl MOJIeKyT (AaTOMOB).

44 KonuuectBo BemjectBa. [TocTosiHHas
Asorazpo

45 Temriepatypa. TerioBoe paBHOBecuHe.
[Tkana Lenbcus

46 Pemienue 3amau

47 W peanbHblii ra3. ['a30Bble 3aKOHbI

48 YpaBHeHre MeH/jeneeBa-KiiamnelipoHa.
Pemenwne 3amau

49 AbcostoTHasi TemriepaTypa. 3aKoH
HanbToHa

=0 W3ormpoueccel B BjjeaabHOM rase ¢

IMOCTOAHHBIM KOJ/JIMYE€CTBOM BeIlleCTBa




51

I'pacdrueckoe mpecTaBeHHe
M30MPOLIeCCOB: U30TE€PMa, U30X0Pa,
n3o0apa

52

OcHoBHOe ypaBHeHue MKT

53

Pemienue 3amau

54

CBs13b abCOMIOTHOM TeMIiepaTyphbl
TepMOJMHAMUYECKOU CUCTEMBI CO CpeJIHer
KUHETUYeCKOU SHeprueu mocTyrnareabHOro
TEIJIOBOT'O /IBWKeHUs eé uacTuL]

55

O06o0b1IeHre ¥ cMCTeMaTH3allys 3HaHUM T10
teMme "OcHoBbl MKT"

56

KonTponbHast pabota o Teme "OCHOBBI
MKT"

57

TepMmoarHamMuyeckasl cucreMa. 3alaHue
BHeIHUX ycyioBui st T/ZI cucTeMmsl.
BHeniHve v BHyTpeHHMe MapaMeTphbl.
[Tapametpsl T/l cucTemsbl Kak cpefHue
3HaUyeHUsl BeJIMYUH, OTIMCHIBAIOIIMX €€ Ha
MUKPOCKOITYeCKOM yPOBHe

58

HyneBoe Hauano TepMOAMHAMUKU.
CamoripousBoJibHas pesakcauys T/
CUCTeMBI K TeIlJIOBOMY PaBHOBECHIO

59

Moienb WjeaqbHOTO ra3a B
TePMOJUHAMUKE. Y CJIOBUSI IPUMEHUMOCTH
3TOM MOoZenn

60

YpaBHeHve MeHjeneeBa-KnanelipoHa u
BbID&KEHUeE /151 BHYTPEHHel SHepruu

61

BoipakeHue /17151 BHyTpeHHel SHepruu




0/THOATOMHOTO W/leaTbHOT'0 ra3a.
KBa3ucraTnueckue 1 HecTaTUUeCKHe
TIPOLIECCHI

62

OnemeHTapHast pabota B TepMOJUHaMUKe.
BrrurciieHre paboThl 110 rpaduKy rpoiiecca
Ha pV-guarpamme

63

Terutonepesjaua Kak crioco6 n3MeHeHHs!
BHyTpeHHel sHeprur T]I cuctemsl 6e3
coBepIieHusi paboThbI

64

KonBek1iysi, TenionpoBOIHOCTb,
W3J/lyuyeHue

65

KommuecTBo TernnoThl. TenmoéMKOCTh Tena.
Y nenbHast U MoJIIpHast TEMJIOEMKOCTH
BelllecTBa. Y ie/ibHas TeIyioTa CropaHus
TOIITMBA

66

Pacuét KonuuecTBa TeM/0Thl NpU
Terionepejayve

67

[MoHsiTre 06 aguabaTHOM TpoLiecce.
[TepBbIii 3aKOH TePMOAMHAMUKHI

68

KosmuecTBO TernioTel 1 paboTa Kak Mepbl
V3MeHeHUs1 BHyTpeHHel sHepruu T/
CUCTeMBbI

69

BTopoii 3aK0OH TepMOJVHaMUKU [1J151
PaBHOBECHBIX U HEPAaBHOBECHBIX
niporieccoB. HeobpaTUMOCTh MPUPOIHBIX
TIpPOLIeCCOB

70

[TpUHLIUIIBI 1eHCTBYS TETJIOBLIX MalllWH.
KI1[,




71

MakcumansHoe 3HaueHue KIT. Lukn
Kapno

72

Pemienue 3amau

73

OKo/I0TMYecKre acreKThbl UCI0/Ib30BaHuUs
TEeIJIOBbIX JBUraTeseii. TerioBoe
3arpsis3HeHHe OKpY»Karolei cpe/ibl

74

Pemenwne 3amau

75

O06o0061IeHre ¥ cUCTeMaTH3alys 3HaHUM T10
Teme ""TepmoauHamuka. TernoBbie
MallIuHbI"

76

KonTtponbHast paboTa 1o Teme
"TepmogvHamuka. TerioBbie MalllviHbI"

77

[Tapoobpa3oBaHue ¥ KOHZAEHCALIHSI.
Vcriapenvie v KureHue. Y je/bHasi TeIjioTa
rapoo0Opa3oBaHMUsI

78

HaceiiieHHbIe ¥ HeHaChII[eHHbIE TIaphl.
KauecTBeHHast 3aBUCIMOCTb TIJIOTHOCTH U
[JlaBJ/IeHUsT HACBIIIIEHHOT O 1apa OT
TeMITepaTypbl, UX He3aBUCUMOCTh OT
06BéMa HaChIL[eHHOTO Mapa. 3aBUCUMOCTb
TeMIlepaTypbl KUTIeHHsI OT JJaB/IeHUs B
JKUTKOCTH

79

BrnaxHocTs Bo3ayxa. AGcomoTHas U
OTHOCHTEJIbHAS BJIAXKHOCTD

80

Pemenwne 3amau

81

Teéppgoe teno. Kpucrannmueckve u
aMmopdHble Tesla. AHU30TPOITHSI CBOUCTB
KPHCTaJ/IOB




82

[InaBneHue u KPpHUCTAJ/IJIN3dlluA. Y,qeanaﬂ
TeI1J1I0Ta I1JIaBJIeHH. Cy6nnmaum{

83

Hedopmaiuu TBEpAOro Tena. PacTsykeHue
u okarue. Casur. Mogyne FOnra. Ilpenen

yOpyTux Aedopmariyii

84

TernioBoe paciMpeHue >XUJKOCTe! U
TBEp/bIX Te/l. AHTAPMOHU3M TeIJIOBBIX
KosieOaHMii YaCTHL] BeljecTBa

85

[Tpeobpa3oBanue 3Heprur B a30BbIX
repexoziax

86

YpaBHeHue TeruIoBOro HanaHca

87

Peltienue 3azau

88

[ToBepxHOCTHOE HaTsKeHHe. KanusisipHbie
siBieHUs. []aByieHre 1oJ, UCKPUBIEHHOU
TOBEPXHOCTBIO JKUJKOCTU. PopmyJia
Jlarinaca

89

O06o0111eHME U CHCTeMaTH3al|s 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUSA BelljeCTBa.
®da30Bble niepexozb”

90

KonTtponbHas pabora mo Teme "ArperaTHbie
COCTOsIHMA BelljecTBa. Pa3oBble repexo sl

91

O/IeKTpU3aLUs Tesl U eé TIPOsIBIeHUs.
OnekTpruueckui 3apsia. [IBa Bua
3/71eKTpUUeCcKuX 3apsiioB. [IpoBoIHMKY,
JW3EKTPUKU U MTOMYTIPOBOJHUKY

92

OneMeHTapHbIN 3/1IeKTPUUECKUN 3apsijl.
3aKOH COXpaHeHUsI 3/IeKTPUUeCKOTo 3apsijia

93

B3anmogelicTBue 3apsifoB. ToueuHble




3apsizipl. 3akoH KysoHa

94

Pemienue 3amau

95

Onekrtpuueckoe nose. Ero ferictere Ha
3/IeKTpUUeCcKue 3apsijbl

96

HanpspkéHHOCTB 3/71eKTpUYeCcKOro IoJIs.
[TpoOHbIif 3apsizl. JIMHUKM HaNPSHKEHHOCTH
371eKTpUudeckoro nosia. OgHopoaHoe
3/IeKTpUYeCcKoe IoJie

97

[ToTeHLIMAaNTBHOCTD 3/IEKTPOCTAaTUYECKOTO
nosist. Pa3HOCTh MOTEHLMANoB U
HarpspKeHHe

98

HOTEHL[I/IEIJIBH&H SHeprus 3aps/ia B
3JIEKTPOCTaTUYE€CKOM II0JIE. HOTEHL[I/I{:IJ'I
3JIEKTPOCTAaTHUUYECKOI'O I10JIAd

99

CBsi3b HaHpH)KéHHOCTI/I MoJid ¥ pa3HOCTH
MMOTEHLHAJIOB AJId 3JIEKTPOCTATUYECKOI'O
T10J14

100

[TpUHLIUTI CyTIePIIO3ULIUM 3/IEKTPUUECKUX
moJie

101

Pemenne 3amau

102

ITone Toueynoro 3apsga. ITosme paBHOMepHO

3apsDKeHHOM cdephl

103

[Tosie paBHOMEPHO 3apsKeHHOT0 10 00BEMY

1apa. [Tosile paBHOMEPHO 3apsHKeHHOM
0eCKOHeUYHOH TVIOCKOCTHU

104

[TpOBOAHUKY B 3/IEKTPOCTAaTUUECKOM TIOJIe.
YcioBue paBHOBecHs 3apsiioB




V31eKTPUKY U TIOJTYTIDOBO/IHUKY B

105 371eKTPOCTaTUUYeCKOM I10J1e
KongeHcarop. 3/1eKTpOEMKOCTh

106 KOH/ZIeHCaTopa. JJIEKTPOEMKOCTb IJI0OCKOT0
KOH/leHcaTopa

107 [TapannensHOe coefijMHeHUe KOHJE€HCaTOPOB

108 [TocnenoBarenbHOE COeIMHEHME
KOH/IEHCaTOPOB

109 OHeprus 3apsyKeHHOr0 KOHIeHcaTopa

110 Pertienue 3azau

11 [IBr>KeHUe 3apsPKeHHOW YaCTULbI B
O/IHOPO/THOM 3JIEKTPUUECKOM T0Jjie

112 Pemenne 3amau

113 O06o0b11eHre ¥ cMCTeMaTH3alys 3HaHUH T10
Teme "DeKTpuyeckoe roJie"

114 KoHTtposnbHast paboTa 1o Teme
"DnekTpruueckoe mose"
Cua Toka. [TocTossHHBIN TOK. Y C/IOBUSI

115 CYLL[eCTBOBAHUS TIOCTOSHHOT'O
3/71eKTPUUECKOro TOKa

116 Vcrounuku Toka. Hanpsokenue u 3/1C

17 3akoH Oma /i1 yyacTKa Lelu.
OeKTPUYECKOe COPOTUB/IEHUE
3aBUCUMOCTb COMPOTUB/IEHUSI OHOPOJHOIO

118 MPOBOJHUKA OT ero J/IMHbI U MJ10LIan
TIOTNePevyHOro CeyeHust

119 Y enbHOe COTPOTUBJIEHUE BellleCTBa.




Peltienue 3azau

HOCH@AOB&T@JILHOE, Mapa/iyiesibHOE,

120 CMelllaHHOe COeJJHeHre TTPOBO/IHUKOB 1

11 PacuéT pa3BeTB/IEHHBIX 3/IEKTPUUECKUX 1
terneit. [TpaBuna Kupxroda

122 Pemenwne 3amau 1

123 PaboTa 31eKTprueckoro Toka. 3aKoH 1
Ixoynsa —JleHLja

124 Perienue 3azau 1
MOIIHOCTB 371eKTPUYECKOro TOKa.

125 TerioBasi MOIJHOCTB, BbIJe/sieMasi Ha 1
pesucrope

126 Pemenne 3amau 1

127 D/1C v BHYTpeHHee COTNPOTHUBI/IEHHE 1
HWCTOYHHKA TOKa

128 3akoH Oma 'Mf TIOJTHOM (3aMKHYTOM) 1
371eKTPUUECKOU Lieru

129 Pemienue 3amau 1

130 MOouHOCTh UCTOYHKKA TOKA 1

131 KopoTtkoe 3aMmbikanue 1

132 KoHpeHcaTop B 1€y MOCTOSHHOTO TOKa 1

133 Pemienue 3amau 1

134 Peiienue 3azau 1o teme "IlocTOSSHHBIM 1
3/71eKTpUYeCKui TOK"

135 Perienue 3azau o teme "TloCTOSSHHBIM 1

3/71eKTpUYeCKUM TOK"




136

Peiienue 3az1au 1o teme "IloCcTOSIHHBIM
3/71eKTpUUeCcKuii ToK"

137

O06o00111eHME U CHCTeMAaTH3als 3HaHUH 110
TeMe "[10CTOSIHHBIN 3/1eKTPUUeCKHUN TOK"

138

KoHTposbHast paboTa o Teme
"TTOCTOSIHHBIN 3/1eKTPUYEeCKUM TOK"

139

OneKTpuvecKast IPOBOAUMOCTD Pa3/InYHbIX
Bell|eCTB. D/IeKTPUYEeCKUM TOK B MeTasllax.
CBepx1npoBOAUMOCTb

140

OneKTpUUYeCcKrii TOK B pacTBopax U
pacrniaBax 3J1eKTPOJIUTOB. 3aKOHbI Papajest
JLIS1 371IeKTPO/IM3a

141

OnekTpuuecKkuit TOK B rasax. [1na3ma

142

OneKTpUYeCcKri TOK B BaKyyMe.
BakyymHbIe IpuOOopbI

143

ONeKTpUYeCcKUi TOK B ITOTYIIPOBOJAHUKAX

144

[TonyrnpoBofHUKOBBIE TIPHOOPHI

145

®u3nyeckKuii MpakTUKyM 110 TeMe
"M3mepeHue CUIbI TOKA U HATIPSDKEHWUS B
LIeTX [TOCTOSTHHOT'O TOKA MPY ITOMOLLU
aHaJIOrOBbIX Y LIU(PPOBBIX U3MEPUTE/IbHBIX
rpubopoB" Wir "3HaKOMCTBO C I POBOi
naboparopueti 1o usmke. ITpumMepsl
r3MepeHusi GU3NUECKUX BeJIMUUH MPU
TOMOLL[ KOMITBIOTEPHBIX JaTUUKOB"

146

®du3nyecKuii MpakTUKyM T10 TeMe
"3yueHre HEPABHOMEPHOT'O [JBUKEHUS C
1ie/bI0 OTIpe/iesieHs MTHOBEHHOU




ckopocTu"

147

®u3nuecKuil MPakKTUKyM I10 Teme
"V3mepeHue ycKopeHus Ipy
MPSIMOJTMHEMTHOM pPaBHOYCKOPEHHOM
JIBIPKEHUU 10 HAaKJIOHHOM TJIOCKOCTH'" WU
"HccnenoBanve 3aBUCUMOCTH TTYTH OT
BpEeMEHH TPHU PaBHOYCKOPEHHOM
JBWKeHUN"

148

dusnyeckuii NpakTUKyM I10 TeMe
"M3mepeHure yCKOpeHHUsi CBOOOJHOTO
nageHus" wm "V3yueHve JBUKeHUs Tesia,
OpOILIEHHOTO TOPHU30HTAILHO"

149

®u3nueCcKui MPakKTUKYM I10 TemMe
"M3yuyeHue JBUKEHUS TeJia [0 OKPYKHOCTH
C TIOCTOSIHHOM 110 MOZLYJTHO CKOPOCTBIO" W/H
"UccnenoBaHre 3aBUCMMOCTH Teproja
oOparieHst KOHMYeCKOro MasiTHUKA OT ero
rapameTpoB"

150

dusnyecKuil MpakTUKyM 110 TeMe
"V3MepeHne paBHOZENCTBYIOLEN CHIbI
TP IBDKeHUH OpYyCKa 10 HaKJIOHHOU
1710ckoCcTU" Uian "IIpoBepka rurnoressl o
He3aBHCHUMOCTU BPeMeHH /IB)KeHUsI Opycka
T10 HaK/IOHHOM TVIOCKOCTH Ha 3aflaHHOe
paccTosiHue OT ero Macchl"

151

®u3ruecKuil NPaKTUKYM I10 Teme
"UccnenoBanyve 3aBUCUMOCTU CHJT
YIIPYTOCTU, BO3HUKAOIIUX B MPY>XUHE U
pe3uHOBOM 06pasiie, OT ux gedopMaryn’”




wiu "M3yueHue IBUKeHUs CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKMHYTON uepe3
JIErKuii 0J10K"

152

®dusnyeckuii NpakTUKyM IO TeMe
"V3MepeHue Ko3(ppuLeHTa TpeHus 110
BeJIMUMHE YTJI0BOr0 KO3 duLeHTa
3aBucumoctH Frp(N)" mnu "VccnenoBanue
[BIKeHUs1 OpycKa 110 HaK/IOHHOU
MIJIOCKOCTH C ITepeMeHHbIM K03((ULIMeHTOM
Tpenus" WK "M3yueHue IBUKeHUs rpy3a
Ha BaJly C TpeHuem"

153

®du3nuecKuil MPakKTUKYM I10 Teme
"UccnenoBaHue yC/ioBUM paBHOBeCHS
TBEPZAOr0 Tejla, UMEIOLero OChb BpalleHus "
umn "KoHCcTpyrpoBaHUe KPOHILTEHHOB U
pacuéT cui yripyroctu" wiu "M3yuenue
YCTOMUYUBOCTH TBEPZOTO Tesia, UMEIOLLero
TUIOLIAAbL OTOpPHI"

154

®dusnyeckKuii NpakTUKyM T10 TeMe
"M3mepenue uMIty/ibca Tesa o
TOPMO3HOMY ITyTH" WK "V3mepeHue CUJbI
TSITW, CKOPOCTH MO/Ie/U 37IeKTPOMOOUIIS 1
MOIHOCTH CWJIbI TATK" K "CpaBHeHUe
W3MEeHeHUs UMITYJIbCa Tesla C UMITYIbCOM
cunbl" WK "MccriejoBaHre COXpaHeHus
HMMITy/IbCa TIPU YTIPYTOM B3auUMO/1eiCTBUM"
uan "Vi3MepeHre KUHETUUECKOW SHepruun
TeJia [10 TOPMO3HOMY ITyTH"

155

du3nuecKuil MpakTUKyM 110 TeMe




"M3yueHre ©30TepMHUUECKOTr0 IpoLecca
(peKoMeH/I0BaHO UCIIO/Ib30BaHUE
urdpoBoii 1abopatopun)" unu "M3yuenuve
U30XOPHOT0 mporecca” unu "N3yueHuve
n3o00apHoro nporecca" wiu "TIpoepka
ypaBHeHUsI COCTOSTHUS"

156

®u3nuecKuii MPakKTUKyM I10 Teme
"N3mMepeHue y1eTbHOM TerVIOEMKOCTH" WU
"HccegoBanue 1ipoLjecca OCThIBAHKUS
BelljecTBa" wiu "McciegoBanue
agrabaTHoro rpotiecca” um "VzydyeHue
B3aVMMOCBSI3U SHEPTUH MeKMOJIeKYJISIPHOTO
B3aUMO/IEMCTBUS U TeMI1epaTypbl KUTIeHUsI
>KUIKOCTEeH"

157

®usnyeckuii NpakTUKyM I10 TeMe
"M3yueHrie 3aKOHOMEPHOCTel HcrapeHust
Xugkocreid" unm "i3mepeHue yenbHOU
TerIoThI T1aB/aeHus abha’" uin "M3yueHue
CBOMCTB HaCHIIIIeHHBIX TTapoB" WU
"V3MepeHure abCOJTFOTHOM B/IaYKHOCTH
BO3/lyXa U OLIeHKa MacChl [1apoB B
riomeitrieHun". MIiamepenue Ko3dduieHTa
TOBEPXHOCTHOI'O HaTSKEHUS

158

®u3nyeckKuii MpakTUKyM 110 TeMe
"HabsroieHye mipeBpaliieHyst SHePrur
3apsUKeHHOI'0 KOH/IeHCaTopa B SHepruto
U3/yueHusi ceetoguoa” wiu "M3yuenue
MpOTeKaHusl TOKa B LeMH, CoZleprKallieit
KOH/leHcaTop' wiau "Pacripesiesienue




Pa3HOCTU MOTEHLIMA/IOB (HaNpsSKeHKs1) Py
T10C/1eloBaTe/IbHOM COeIMHeHUU
KOH/IeHCaTOpOB"

159

®u3nuecKuii MpakKTUKyM I10 Teme
"MccneoBaHye CMeIlaHHOTIO COeIUHEHUS
pesucTtopoB” unu "M3sMepeHue yebHOTO
COTPOTUBJ/IEHUS TIPOBOJAHUKOB' WA
"UccnensoBanue 3aBUCUMOCTU CHJIBI TOKA OT
HarnpspKeHus [1J1s JlaMIIbl HaKa/IuBaHus'"

160

®u3nuecKuii MPakKTUKYyM T10 Teme
"HabsroieHue 3/1eKTposm3a’ uin
"M3mepenue 3apsiia OJHOBAJICHTHOIO MOHA"
unu "MccnienoBaHue 3aBUCUMOCTHU
CONPOTHUBJIEHHUSI TEPMOPEe3UCTOpa OT
TemnepaTypbl" UM "CHSTHE BOJIbT-
aMIepHOM XapaKTepUCTUKHU Auoja”

161

Pe3sepBHbIi ypok. O600IIeH1Ee U
cUCTeMaTHU3aLysl 3HaHUH 110 TeMe
"KuHnemaruka"

162

Pe3sepBHbIil ypok. O600II€HHE U
crCTeMaTH3aLys 3HaHUH 110 TeMe
"TnHaMuka"

163

Pe3epBHbIii ypok. O60061meHve 1
CHCTeMaTH3al[ys 3HaHUM 1o Teme "CTaThKa
TBepAoro rena"

164

Pe3sepBHbiil ypok. O6001IeHNE U
crcTeMaTH3alys 3HaHUH 110 TemMe "3aKOHBI
COXpaHeHus B MexaHuKe"




165

Pe3epBHbIi ypok. O606IIeHNE 1
cucTeMaTU3aLysl 3HaHUM 110 Teme "OCHOBBI
MOJIeKY/IIPHOKUHEeTUUeCKOU Teopun”

166

Pe3epBHbIil ypok. O600IIeHHE U
crcTeMaTr3alusi 3HaHUM 10 TeMe
"TepmoavHamuka. TerioBbie MalllviHbI"

167

Pe3sepBHbIil ypok. O6006IIeHHE U
cucTeMaTr3alys 3HaHU| 110 TeMe
"ArperarHble COCTOSIHUS BellleCTBa.
®da30Bble nepexozb”

168

Pe3epBHbIil ypok. O600IIeHNE U
CHCTeMaTHU3allys 3HaHUH 110 TeMe
"DnekTpruueckoe mnose"

169

Pe3epBHblii ypok. O6o061eHve 1
cucTeMaTH3alysl 3HaHUM 110 Teme
"TToCTOSTHHBIN 3/1EKTPUYECKUN TOK"

170

Pe3epBHbIi ypok. O006IIeHNE 1
CcHCTeMaTH3al[ys 3HaHMM 110 TeMe "ToKu B
pa3MuHbIX cpenax"

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

170

16




11 K/TACC

KomuecTBo yacoB JJIEKTPOHHbIe
No Aara nudpoBbie
o/ Tema ypoka Beero KonTposibHble | IIpakTHuyeckue | H3YyUE€HH oGpasoBaTe/bHbIE
paboThI paboTbI A pecypesI
B3aumogenicTBre NOCTOSSHHBIX MarHUTOB U
1 IIPOBOJHUKOB C TOKOM. MarHuTHoe I1ioJe. 1
'mnore3a Amnepa
BekTop MarHuTHOM UHAYKLUU. [IpuHIMI
2 Cyneprio3uLiuM MarHUTHBIX NoJied. JInHumu 1
MarHuTHOW UHAYKLIUU
3 MarHuTHOe 1oJjie NPOBOJHUKA C TOKOM. 1
OmnsIT OpcTesa
4 Cuna Amriepa, eé Harpas/ieHVe U MOLY/1b 1
PertieHue 3azau 1
6 [IpuMeHeHure 3ak0OHa AMriepa. 1
OnekTpou3MepuUTeTbHbIe TPUOOPHI
Cuna JlopeHLia, eé HarnpaB/ieHHe U MOZY/Ib.
7 [IBv>KeHMe 3apsHKeHHOW 4acTHULIbI B 1
O/IHOPOJJHOM MarHUTHOM I10/1e
Pemienne 3amau 1
Pabora cuel JIopeHija 1
10 Pemienue 3amau 1
1 MarnuTHoOe noJie B BellleCTBe. 1
deppoMarHeTykH, rnapa- u AuaMarHeTUKu
12 OcCHOBHbIE CBOMCTBA (heppOMarHeTHKOB. 1




[TpumeHeHue heppOMarHeTHKOB

13 Pewenue 3azmau o teme "MarauTtHoe mnosie"

14 Pemienne 3amau 1o Teme "MarHuTHoe moJie"

15 SIBneHue 371eKTPOMAarHUTHOW UHAYKLUU.
[ToToK BeKTOpa MarHUTHOM UHAYKLIAH

16 O C uHayKIMKn

17 3aKOH 3/1eKTPOMarHUTHOW MHAYKLIMU
dapazes

18 Buxpesoe snektpuueckoe rose. Toku Dyko

19 O C MHAYKIUU B JBWKYLLIUXCSA
MPOBOJIHUKAX

20 Pemienue 3anau

21 IIpaBusio JleHua

2 WupykTrBHOCTB. KaTylllka MHAYKTUBHOCTH
B LIe[IY TOCTOSTHHOT'O TOKa

73 Asnenne camouHaykimu. S/1C
CaMOMHAYKLUU

24 OHeprusi MarHUTHOTO MOJIS1 KATYLIKHU C
TOKOM. DJIEKTPOMarHUTHOE ToJ1e

25 Pemienue 3anau

2% O600111eHYEe ¥ CUCTeMAaTH3alysl 3HaHUH 110
TeMme "ONeKTpogHaMUKa"

57 KonrpospHast paboTa 1o Teme
"D/eKTpoAuHaMUKa"

08 KonebaTenbHas cuctema. CBOOOIHbIE

Kosiebanust. ['apmoHnueckre KosebaHust




Kvnematnueckoe u AWHaMKU4yeckoe

29 ornucaHue KosebaTe/bHbIX JABWKEeHUH
OHepreTUyeckoe onvcaHve. BoiBog

30 JVUHAMUYeCKOTO OMMCAHHSI TADMOHUUECKUX
KoJsiebaHUi U3 UX SHEPreTUYeCcKoro U
KWHEMaTU4YeCKOTO OMMCAHUS

31 Awmrumrtya v da3a KosiebaHui
IMeprop v yactora konebanwuil. [leproz
MaJIbIX CBOOOJHBIX KO/IeOaHHH

32 MareMaThuyecKoro MasTHuka. [lepuon
CBOOOZHBIX KOTeOaHuU MIPY>KUHHOTO
MasiTHUKA

33 3aTyxatomye kKonebaHusi. BeIHyKIeHHbIe
KonebaHus. Pe3oHaHC

34 ABTOKO/I€0aHUA

35 Perienue 3azmau

36 Ypok-koH(pepeHLus "MexaHUueckKue
KosiebaHMsI B My3bIKa/IbHbIX HHCTPYMeHTax"

37 O0o0011eHre ¥ CHCTeMaTH3al[|sl 3HAHUH 110
Teme "MexaHuueckue KonebaHus"

38 OneKTpoMarHMTHbIe KosiebaHusl.
KosebarenbHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMIUIUTYAbI

39 3apsiZia KOHJeHcaTopa C aMIUIUTYJ0M CUJIbI
TOKa B KojiebaTe/lbHOM KOHTYpe

40 3aKOH COXpaHEeHUsI JHEPTUU B U/1ea/TbHOM

KosebaTe/IlbHOM KOHTYpe




3aTyxa}0LLu/Ie 3JIEKTPOMdIrHHUTHBIE

41 KonebaHusi. BeIHYX/IeHHbIe
3JIeKTPOMarHUTHbIe KoeOaHust

4 [TepemMeHHbIM TOK. Pe3nucTop v KoH/ieHCaTop
B LIely [IepeMeHHOI0 TOKa

43 KaTy1ika MHAYKTUBHOCTH B LielU
TlepeMeHHOI0 TOKa

44 3akoH Oma A1/11 371eKTPUYEeCKOM Lenu
TepeMeHHOr0 TOKa
MOoILIHOCTE TeEpeEMEeHHOr0 TOKaA.

45 AMIIIUTYHOE U IeHCTBYIOIIlee 3HaueHue
CWJ/Ibl TOKA U HalpsDKeHUsI

46 Pe30oHaHC B 3/1eKTpUUECKOH 1eMn

47 Penienue 3amau
WpeanbHblil TpaHCchopmaTop.

48 [Tpou3Bo/CTBO, Mepesiaua U MoTpeb/eHe
3/1IeKTPUYEeCKOU SHepruu
OKOJIOTUUeCKUe PUCKU MIPU MPOU3BO/CTBE

49 371eKTpo3Hepruu. KyibTypa Ucrosib30BaHus
371eKTPO3HEPTUH B OBCEHEBHOU >KU3HU

50 Pemienue 3anau

51 Perienue 3agau

52 O6o00111eHrEe ¥ CUCTeMaTH3alysl 3HaHUH 110
Teme "DIeKTpOMarHuTHbIe KojiebaHus"

53 MexaHuyeckye BO/IHbI. XapaKTepUCTUKU

MeXaHHn4YeCKHX BOJIH

54

CBolicTBa MeXaHUUYeCKHX BOJIH




55 3ByK. XapakTepUCTUKHU 3BYyKa

56 WHdbpa3Byk u yabTpa3syk. [llymoBoe
3arpsi3HeHHe OKpY’Karollei cpefibl

57 Perienuve 3azau

58 OJIeKTPOMarHUTHbIe BOJIHBL. V3/1yyeHue
371eKTPOMAarHUTHBIX BOJIH

59 OHeprus 3J1eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3/1eKTPOMarHUTHBIX BOJTH
[IIkana 3/1eKTpPOMarHUTHBIX BOJIH.

60 [IpyMeHeHHe 371eKTPOMarHUTHBIX BOJIH B
TeXHUKe U ObITy
[TpyHLUIIBI paIUOCBS3U U TeJIeBUIEHUS.

61 Papyionokanus. SneKTpoMarHuTHoe
3arpsi3HeHHe OKpY’Karollei cpefibl

62 KonTtponbHas pabora no Teme "Konebanus
Y BOJIHBI"

63 CseT. 3aKOH IIPSIMOIMHEHOT O
pacnpoCTpaHeHus CBeTa

64 Perrenvie 3a/1au Ha NpYMeHeHUe 3aKOHa
MIPSIMOJTMHEMHOTO PACIpOCTpaHeHUsl CBeTa

65 OTtpaxenue cBeta. [110ckoe 3epkario.
Cdepuueckoe 3epkaso
[Tpenomnenue cBeta. AGCOMIOTHBIN U
OTHOCHTEJIbHBIN [T0Ka3aTe/Ib [peioM/IeHHUs.

66 [TonmHOe BHyTpeHHee OoTpakeHue.

[IpezesibHbBIN yTrO/ MOJTHOTO BHYTPEHHET O
OTpaKeHusl




Perienne 3a44d4 Ha [IPUMEHEHN € 3dKOHOB

67 OTpa’keHUsl U NpesioMJIeHus CBeTa

68 Xop nydeit B npu3Me. Jlucnepcus cBeTa.
Cno>xHbIl coctaB 6esioro ceta. Liget

69 JInH3bl. POKYCHOE pacCTosiHUe U
ONTHYeCKasl CUla JIMH3bI

70 [TocTpoenue n300paykeHNH B IMH3aX U UX
cucTeMax. YBeIu4yeHUe JIMH3bI
Perrenve 3az1au Ha mocTpoeHue

71 1300paykeHHH, T10/Ty4aeMbIX C TTOMOIIBIO
JIVH3

72 I'na3s kak onrrueckas cucrteMa

7 Pemenue 3azau. [Ipezesbl NpUMeHUMOCTH
reoMeTpUYeCKON ONTUKH

74 CKOpOCTh CBeTa U MeTO/Ibl ee U3MepeHUst

75 Hucriepcusi ceeta

76 WNurepdepenius cBeTa

77 KorepeHTHbIe UCTOYHUKU. Y CJIOBUSI
HaOJTI0IeHNsT MaKCUMYMOB 1 MUHUMYMOB

78 Pemienne 3amau

79 [TpumeHeHue vHTepdepeHr

80 Oudpakius cBeTa

a1 [wudpakioHHas peléTka. Y cjioBue
HaOJTI0IeHusT TIaBHBIX MAaKCUMYMOB

82 Penienne 3amau

83 [TonepeuyHOCThH CBETOBBIX BOJIH.

[Tonspu3saryis ceeta




84 Pemienue 3anau 1

85 CaeToBble sIB/IeHUS B [IPUPOJIe 1

86 O0o0011IeHre ¥ CHCTeMaTH3alysl 3HaHUH 110 1
Teme "OnTHKA"

87 KonTtponbHast pabora o Teme «OmnTHKa» 1
['paHuLIbl TPUMEHUMOCTH K/IaCCUUeCKOM

88 MeXaHUKU. 3aKOHbI 3JIEKTPOJAUHAMUKH U 1
TIPUHIUIT OTHOCUTE/TbHOCTH

89 [TocTynatel cnieljuaabHOW TEOPUM 1
OTHOCUTEJIbHOCTH
[IpocTpaHCTBEeHHO-BpEMEHHOM WHTEepBal.
[Tpeo6pazoBanus JlopeHiia. Y cioBue

90 NIPUYUHHOCTU. OTHOCUTE/IBHOCTD 1
O/IHOBPEMEHHOCTH. 3ame/ljieHe BpeMeHU U
COKpallleHue [IJTUHbI

o1 OHEeprusi U UMITYJIbC PeIsiITUBUCTCKOU 1
YaCTHULbI

92 CBsI3b MacChl C SHepruei ¥ UMMyJ/IbCOM 1
PeJIITUBHUCTCKOM UaCTULIbl. JHEPTHsi TIOKOS

93 PaBHOBeCHOe TernioBoe usjiyyeHve 1

94 3akoH cMelrieHus1 BuHa 1

95 ['unoresa M. I[11ankKa o KBaHTax. @OTOHBI 1

96 OHeprus ¥ UMNy/abC GoToHa 1

97 dorosddext. OnbiThl A. I'. CTONETOBA. 1
3akoHbl hoTorddhekTa

98 YpaBHeHue DiiHIITeWHa 47151 hoTo3PdeKTa. 1

"KpacHas rpanua” ¢orosddexra




99 HaBnenue cBeta. OnbiThl [1. H. Jlebegena

100 BosiHOBBIE CBOMCTBA YaCTHL]
Bonns! fe bpoiina. [lnvuHa BoHEL fie

101 Bpotins 1 pa3mepbl 00/1aCTH JTOKaIM3alun
JBIDKYILENCST YaCTULIbI

102 KopnyckynsipHO-BOIHOBOM Jiyain3m

103 HOudpakiiysi 3/71eKTPOHOB Ha KpUCTasiax
CrnieLipyika U3MepeHui B MUKPOMHUPe.

104 CooTHollIeHHs1 Heorpe/ie/IEHHOCTel
[eiizenbepra

105 Perienue rpadryeckux 3ajau

106 Perienue pacuéTHbIX 3a7a4
KonTponbHast pabota o Temam: "OCHOBBI

107 CTQO", "KoprycKynsipHO-BO/THOBOM
Ayanusm"

108 OnbITHI 110 UCCI/IEJOBAHUIO CTPOEHUS aTOMa.
[TnanerapHast Mogenib atoma Pesepdopaa

109 [Toctynate! bopa

110 Buger criektpoB. CrieKTp ypOBHEM SHepruv
aTroma BOZ0poJa

11 CIOHTaHHOEe U BBIHYKJ€HHOE U3/TyueHre
cBeTa

112 Jlazep
HyknonHast mogenb sigpa I'efizeHbepra-

113 NBaHeHKo. 3aps 1 MacCoOBOe YUC/IO Spa.
N3otorel. PagyuoakTUBHOCTD

114 3aKOH pauoakTUBHOrO pacrnazja. CBolcTBa




VIOHU3UPYIOLLero u3nydyeHus. BiausHue
PaZIMOAKTUBHOCTH Ha KUBbIe OPraHU3MBbl.
Ho3umeTpus

115

OHeprus CBsI3U HYK/IOHOB B sifipe. S1iepHble
cunbl. [ledekt maccel szpa. SnepHbie
peakiuu. S1nepHbie peakTopbl. [Ipo6sieMbl
yIpaBJ/isieMOro TePMOSIIEPHOTO CHHTe3a.
OKo/oruueckye acreKkThbl pa3BUTHS J€PHOM
SHEepreTUKu

116

MeTo/bl perucTparnum 1 UccjieJOBaHUs
3/1IeMeHTapHbIX YacTul. dyHJaMeHTalbHbIe
B3auUMO/IelCTBUs. baproHbl, Me30HbI U
nentoHbl. [IpeacraBnenre o CTaHAapTHOM
Mozeny. KBapk-ritooHHast MoZesb aZipOHOB

117

dusuka 3a nipesesnamMmu CTaHAApTHOM
Moziend. TémMHass MaTtepusi U TEMHast
3Heprusi. EqUHCTBO Qu3nueckoil KapTUHBI
MHpa

118

JTarbl pasBUTHSA aCTPOHOMUU. 3HaUeHue
aCTPOHOMUU

119

[TpyMeHUMOCTb 3aKOHOB (PU3UKU A/Is1
00BSICHEHUS TIPUPO/IbI KOCMUUECKUX
00BeKTOB. MeTo/Ibl aCTDOHOMUYECKUX
HCC/ie/IOBaHUH

120

CoBpeMeHHbIe ONITUYeCKUe Te/IeCKOITbI,
paJiMoTeIeCcKorbl, BHeaTMoChepHast
aCTPOHOMUS

121

Buy 38é3nH0r0 Heba. Co3Be3nus, IpKre




3Bé3,qbl, I1JIaHeThI, X BUAMMOE [ABM)XEeHHEe

122

ConneunHas cucreMa. CosHile. Co/iHeuHast
aKTUBHOCTb. VIcTOuHUK 3Heprun CosiHLa U
3BE3]

123

3Bé371bl, UX OCHOBHbIE XapaKTepUCTUKU.
[narpamma "crieKTpasbHbIM K/1acC —
CBeTUMOCTB"

124

3Be3/ibl TJIaBHOM 10C/IeJ0BaTe/IbHOCTH

125

BuyTpenHee cTpoeHue 3Bé371. COBpeMeHHbIe
Tpe/iCTaB/IeHrs O TPOUCXOXKJEHUU U
sporonyKr CoJIHIa U 3BE3/1. DTallbl )KU3HU
3Bé3]]

126

Mneunsbiii [Tyt — Haia ['anaktvka. Turbi
rajiakTuK. YépHsble AbIpbI B s/ipax rajlakTUK

127

Bcenennas. Paciivpenve BceneHHol. 3aK0H
Xab6usa. Teopusi Bosbiioro B3phIBa.
PenvikToBOe usnyueHue

128

MaciirrabHast cTpyKTypa BceneHHOM.
MertaranakTuka

129

HepewiénHbie mpo6sieMbl aCTPOHOMUHN

130

du3nueCcKUil MpakTUKYM TI0 TeMe
"VccnemoBaHre MarHUTHOTO TOJIS
MOCTOSTHHBIX MarHUTOB" WJTH
"WccnemoBaHye CBOMCTB
tdheppomarnetukoB" unu "VccnenoBanue
JIeMCTBUS MOCTOSIHHOTO MarHMTa Ha PaMKy C
TOKOM"

131

®uU3nYecKuil MpakTUKyM 10 TeMe




"N3mepenue cuibl Amriepa” uam "M3yuenue
3aBUCUMOCTH CWIbl AMIlepa OT CUJIbI TOKA"
unu "OrnpejeneHre MarHUTHOW UHAYKIUN
Ha OCHOBe 13MepeHusi Cuiibl Ammnepa”

132

du3nueCcKUl MPakTUKYM T10 TeMe
"WcciefoBanue siBleHUs
3/1eKTPOMarHATHON MHAYKIUK" WIH
"OrnpeeneHre UHAYKLIMU BUXPEBOIO
MarHUTHOro mnovis"

133

Pu3nueCKU MPaKTUKYM T10 TeMe
"UccnenoBanue siB/ieHUs CaMOUHAYKLIUKA'"
wu "COopKa Mo/Ie/iv 3/1IeKTPOMArHUTHOTO
reHeparopa”

134

®du3nUecKuil MPaKTUKYM TI0 TeMe
"M3mepeHue repro/ia CBOOOJHBIX
KoJieOaHWi HUTSTHOTO U TIPYKMHHOTO
MasiTHUKOB"

135

Du3nuecKUi MPaKTUKYM 110 TeMe
"TIpeobpa3oBaHue SHEPIUU B MIPYKUHHOM
MasTHUKe"

136

@uU3n4eCcKUU NPakKTUKyM I10 TeMe
"HccnemoBaHye repeMeHHOI'O TOKa yepes
110C/1e[J0BaTe/IbHO COe/JMHEHHbBIE
KOH/ZIEHCATOP, KaTyLIKy U pe3sucTop" Wiu
"WccnenoBaHue paboOThl NCTOUHUKOB CBETa
B Llely [IepeMeHHOro ToKa"

137

®u3nyeCcKuu NpakTUKyM 110 TeMe
"N3yueHre napaMeTpoB 3BYKOBOM BOJIHBI"




138

dU3MYeCcKU MPakTUKyM T10 TeMe
"3mepeHue 1oKasaresis rpeioMJIeHUs
crekna" wmm "TlomyueHue n3obpaykeHus B
CHUCTEMe U3 TJIOCKOTO 3epKasia v JIUH3bI"

139

du3nueCcKUl MPakTUKYM T10 TeMe
"UccnenoBaHue 3aBUCMMOCTH (POKYCHOTO
pacCTOsiHUS OT BellleCTBa (Ha rpuMepe
KUJKUX MUH3)" uin "VismMepeHue
(hOKyCHOr0 pacCTOSTHUSI pacCerBaroLX
JIUH3"

140

®u3nyecKui MpakTUKyM IO TeMe
"Habmogenve audpakiuyu, uHTepdepeHIH
Y Tro/isipy3anuy ceera’

141

®u3nyecKui NMpakTUKyM 10 TeMe
"OrnpejenieHye UMITyJ/IbCa U SHEPTUU
PeJIITUBUCTCKUX YacTul] (1o (oTorpadusm
TPEKOB 3apsPKeHHBIX YaCTHL] B MATHUTHOM
nosie)"

142

®u3nyecKui NpakTUKyM 10 TeMe
"V3mepenue nocrossHHOM I1naHka Ha
OCHOBe HcciiefioBaHus poTosddexTa"” um
"ccnenoBaHve 3aBUCMMOCTH CHJIbI TOKA
yepes CBeTOAUO/, OT HallpsKeHUs "

143

®dusnyeckuii MpakTUKyM 10 TeMe
"HccnenoBaHue CrieKTpa pa3pesxeHHOT 0
aTOMapHOr0 BOZI0pPO/ia U U3MepeHue
MOCTOSIHHOM Puibepra"

144

@uU3nyeCcKUU NPakTUKyM I10 TeMe
"HccnenoBanvie paioakTUBHOTO dhoHa C




VICII0/Ib30BaHKEeM Ji03MMeTpa' Uin
"M3yueHue Tior/iomjeHus: 6eTa-uacTuI]
aaromMuHuem"

145

du3nyeckui MpakTUKyM 110 TeMe
"HabsroeHus 3Bé3HOTO Heba
HEBOOPYKEHHBIM TJ1a30M C UCIIOTb30BaHUEM
KOMITBIOTE@PHBIX TTPUIOXKEHUN ISt
orpezie/ieHus TI0JI0yKeHUST HebeCHBIX
00BeKTOB Ha KOHKPETHYIO /IaTy: OCHOBHbIE
co3Be3usi CeBepHOTO MOMyIIApHs U IPKUe
3Bé31b1" WK "Hab/moeHus B Te1eCKoI
JIyHBI, TIJIaHEeT, TYMaHHOCTeH U 3BE3HBIX
CKOTL/IeHui"

146

O06o0111eHMe ¥ cUCTeMaTH3al[ysl 3HaHUH.
Posib pU3MKK U aCTPOHOMUU B
KOHOMUYECKOMW, TeXHOIOTHUYeCKOH,
colManbHOU U 3THYecKol chepax
JiesiTeNTbHOCTU YesioBeKa

147

O6o00111eHre ¥ CUCTEMaTH3alHsl 3HaHUM.
Posnb 1 MecTo (pY3UKM U aCTPOHOMUH B
COBPEMEHHOU Hay4HOU KapTHHe Mupa

148

O600111eHrEe ¥ CUCTEMAaTH3alHsl 3HaHUM.
Posb usnueckoii Teopun B OPMUPOBAHUHT
TIpe/ICTaB/IeHU 0 PU3NUecKoi KapTHUHe
MHpa, MeCTO (pU3MUeCcKolr KapTHHBI MUpa B
0011eM psily COBPEMEHHBIX eCTeCTBEHHO-
Hay4YHbIX Mpe/[CTaB/IeHUN O IPUPO/ie

149

O6o0111eHrEe ¥ CUCTeMAaTH3alys 3HaHUH 110
Teme "KrHemaTuka"




O600111eHre U cCUCTeMaTH3alysl 3HaHUH 110

150 " "
TeMe "KrHemaTHKa

151 O600111eHNEe ¥ CUCTeMaTH3al|s 3HaHUH 110
TeMe "JInHamuka"

150 O600111eHrEe ¥ CUCTeMaTH3alusl 3HAHUH 110
Teme "CraTuKa TBeporo resa"

153 O0o0011eHre ¥ CUCTeMaTH3al|sl 3HAaHUH T10
TeMe "3aKOHBbI COXpaHeHUs B MeXaHUKe"
O06o0011IeH1e ¥ CUCTeMaTH3al[|sl 3HaHUH 110

154 TeMe "OCHOBBI MOJIEKY/IIPHO-KUHETUUECKOM
Teopun"”

O600111eHre U cCUCTeMaTH3alysl 3HaHUH 110

155 TeMme "TepmoarHamuka. TernoBbie
MallIuHbI"

O600111eHrEe ¥ CUCTeMAaTH3alUsl 3HaHUH 110

156 TeMe "ArperaTHble COCTOSIHUS BellleCTBa.
da3oBble nepexos!”

157 O6o0111eHrEe ¥ CUCTeMaTH3alysl 3HaHUH 110
TeMme "DeKTpuueckoe rose"

158 O0o0011IeHre ¥ CUCTeMaTH3alysl 3HAaHUH 110
TeMe "I1OCTOSAHHBIN 3/1€KTPUYECKUH TOK"

159 O06o00611eHre ¥ CUCTeMaTH3al[|sl 3HaHUH 110
Teme ""TOKM B pas3/IMuHbIX cpefax”

160 O600111eHMe ¥ CHCTeMaTH3alus 3HaHUH 110
TeMme "MarauTHoe mose"

Pe3epeHbIii ypok. O600IIIEHHE U

161 crcTeMaTrr3alusi 3HaHUM 10 TeMe

"OneKTpoMarHMTHasi UHAYKLUsA"




162

Pe3epBHbIi ypok. O606IIeHNE 1
CHCTeMaTH3alys 3HAHUH 110 TeMe
"MexaHuueckue KonebaHus"

163

Pe3epeHbIii ypok. O600IIIEHNE U
crcTeMaTtr3aliusi 3HaHUM 10 TeMe
"DJIeKTPOMarHUTHLIE KoJyieOaHuUs'

'

164

Pe3epeHbIit ypok. O600ITIEHHE U
CcHCTeMaTH3allysl 3HaHUM 110 TeMe
"MexaHu4ecKue 1 3J1eKTPOMarHuTHbIe
BOJTHBI"

165

Pe3epeHbIil ypok. O600ITIEHHE U
cucTeMarr3anus 3HaHuM no teme "OnTuka"

166

PesepBHbiit ypok. O600111eHIE 1
CHCTeMaTH3allys 3HaHUM 110 TeMe "OCHOBBI
CTO"

167

Pe3epBHbIi ypok. O600ITIeHME U
cucTeMaTH3allysl 3HaHUM 110 Teme
"KopnycKynsipHO-BO/THOBOM yanu3m"

168

Pe3epBHbIi ypok. O606IIeHNE 1
crCTeMaTH3al[ys 3HaHUM 110 Teme "Pu3MKa
aroma"

169

Pe3epBHbiii ypok. O60011I€HTE 1
crCcTeMaTH3al[ys 3HaHUM 110 Teme "Pu3MKa
aTOMHOTO siipa Y 3JIeMeHTapHBIX YacTHUL]'"

170

Pe3epeHbIit ypok. O600ITIEHHE U
cHCTeMaTH3aLys 3HaHUH 110 TeMe
"OneMeHThI acTpoU3UKU"




OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

170
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YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

®u3rkKa. JyekTpoauHaMmuka, 10-11 kmaccel/ Mskuiues I'.4., CunsikoB A.3.,
OO0111eCTBO C OrpaHUUYEHHOM OTBETCTBEHHOCTHIO «IPO®MA»; AKITMOHEpHOE
obrmectBo «M3marenbcTBo «IIpocBereHye»

METOJNYECKHUE MATEPUAJIBI VIS YUUTEJIA

®dusuka. dnekTpoauHamuka, 10-11 knaccel/ Mskuiues I'.4., CuHsakos A.3.,
OO0111eCTBO C OTpaHUUEHHOU OTBETCTBEHHOCThIO «JPODA»; AKI[MOHEepHOe
obriecTBO «M3marenbcTBo «IIpocBelieHyex»

IIU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCHI 1 PECYPCBI CETA
NHTEPHET
yaklass.ru



