MUHUCTEPCTBO ITPOCBEILIEHUSA POCCUHNCKOM ®OEJEPALIUA
MUHUCTEPCTBO OBPA3BOBAHUSI CAMAPCKOU OBJIACTHU
IOT'O-3AITA/THOE YIIPABJIEHUE
I'bBOY COII Ne 22 r.0. YanaeBck

PACCMOTPEHO [TPOBEPEHO YTBEPXIEHO
Pykosogutens TBO 3aM.JupeKkTopa no YP HupekTop
Cysoposa JI.E. Cyxo06pyc O.C. YBaposckuii M.1O.
[TpoTokon Ne 1 [Tpuka3 Ne 163-ox
ot «28»aBrycra 2025 . oT «28»aBrycra 2025 . oT «28»aBrycra 2025 .
PABOYAS ITPOT'PAMMA

yueOHOro npeamera «Du3uka»
115t oOydaronquxcest 10-11 kiaccos

(0a30BbIi U yIITyOJIEHHBIN YPOBHHM)

MognucaHx:
YBaposckuii M.1HO.

DN: C=RU, O=IBOY
COLL No22
r.o.Yanaesck,
CN=YBaposckuin M.1O.,
E=school22_chp@samar
a.edu.ru

Hara: 2025.08.29 15:50:
27+04'00'

~
'z



HOACHUTEJIBHASA 3AIINCKA

MonenpHasi CHHXpPOHH3WPOBaHHAs paboyas mporpamMma 1o ¢usuke (0a30BbIN U
yryOneHHbIl ypoBHH) uisi oOyuaromuxcst 10-11 kiaccoB cocraBieHa Ha OCHOBE
CJIEIYIOIINX HOPMATUBHO-IPABOBBIX JOKYMEHTOB:

1. ®enepanbhbliii 3akoH oT 29.12.2012r. Ne273-D3 «O06 obpazoBanuu B Poccuiickoi
denepannm»

2. ®enepanbHbIA TOCYIAPCTBEHHBIN 00pa30BaTeNIbHbIN CTaHIAPT CPEAHETO OOIIETO
obpazoBanus (ITpukaz MunucrepcTBa 06pa3zoBanus u Hayku Poccuiickoit deaepaiuu ot
17 mast 2012 . No413»).

3. ®@enepanbHas pabodas mporpaMma CpeaHero oOuiero oOpa3oBaHUs MpeAMeETa
Mocksa, UCMO. - 2025.

4. denepanpHas pabodas mporpaMma cCpeaHero oOmiero odpa3oBaHUs MpeaMeTa
— Mocksa, UCMO. — 2025.

¢ yuérom DeepanbHOil paboueil mporpaMMbl BOCIIUTaHUS.

JlaHHasi porpaMMa CIIY»KUT OCHOBaHUEM JJI YUUTENS MO pa3pabdoTke padoueit
nporpamMmbl 1o (U3HKE B KJaccax, TAE PeaM3yloTCs MYJIbTUIPO(UIbHBIN YUeOHBIN
mwiaH. B pazgene «Temarndeckoe IUTaHMpOBaHUE» YYEOHOrO Kypca cCofepsKaHue
00y4YeHUs CUHXPOHU3UPOBAHO JIJII OCBOCHHS 00yUYaIOIIMMHUCS MPeAMETa Kak Ha 0a30BOM,
TaK 1 yriIyOJICHHOM ypOBHE.

Kypcueom 6 mexcme npozpammol evidenenvt nemenmost: Ilenu u 3adauu,
Ilpeomemnwvie pesynomamor u Coodeprcanue yuedOH020 mamepuana, Komopbvle
npeocmaeiensvlt 014 U3y4eHus moabKo Ha Y2iyonénHom ypoeHe.

JlanHass mnporpaMma oOmpeneNsieT 00s3aTeIbHOEe MPEIMETHOE COAEpKaHUE,
YCTaHABJIMBAET MPUMEPHOE pacIipeiesieHne YYeOHBIX 4acoB 110 TEMAaTHUYECKUM pa3jiesiaM
Kypca U PEKOMEHAYEMYIO MOCJEI0BaTeIbHOCTh M3YYEHHS] TEM U Pa3iesioB y4eOHOTro
mpeaMeTa ¢ YIETOM MEKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3CH, JJOTUKH Y4eOHOTO
npoiiecca, BO3pacTHbIX 0coOeHHOCcTel oOydaromumxcs. [Iporpamma ga€t npeacraBieHue
0 WENsAX, cooepicanuu, ooOweti CTpaTerud OOy4YeHUs, BOCIHUTAHHUS U Pa3BUTHUSA
oOyJaromuxcsi CpecTBaMu yueOHoro npeamera «Pusnkay Ha yrIyOJE€HHOM ypOBHE U
0a30BOM ypOBHE.

H3yyenue Kypca usuku yemnyOnréHHO20 YPOBHS NO360Aem peanuso8ams 3a0ayu
npogheccuonanvbHou opueHmayuy, HanpasieHo Ha CcOo30aHue YClo8ull Ol NpOsGLeHUs
CBOUX UHMENTEKMYANbHbIX U MBOPUECKUX CNOCOOHOCMEU KANCObLM YUAWUMCS, KOMOopble
HeoOX00UMbl Ol NPOOONNCEHUSL 00PA308AHUSL 8 BbICUIUX YUEOHBIX 3ABE0CHUSIX NO
PAMUYHBIM DUSUKO-MEXHUYECKUM U UHHCEHEPHBIM CReYUATbHOCHISIM.

B nporpamme ompeaensitores miaHupyeMble pe3ysIbTaThl OCBOEHUS Kypca (PU3UKU
Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHBIC, METalpeIMETHBIE,
npenMeTHole (Ha yriyOnéHHoM U 6a3oBoM ypoBHe). HayuHo-Meromonoruueckoin
OCHOBOM i1 pa3pabOTKu TpeOOBaHW K JUYHOCTHBIM, METAMPEIMETHBIM U
MPEIMETHBIM pe3yabTaTaM OOYyYaroIIUXCs, OCBOMBIIHMX MPOTpaMMy CPEIHEro oOIero
oOpa3oBaHus Ha yIIIyOJEHHOM YPOBHE, SIBISIETCSI CUCTEMHO-/IEITeIIbHOCTHBIN TIOAXO/T.

IIporpamma BkJIIOYaeT:

IUTAHUPYEMbIE PE3yNbTaThl OCBOCHUS Kypca (PU3MKHM Ha yrimyOn€HHOM U 0a30BOM
YpOBHE, B TOM YHCIIE:

e IPEIMETHBIE PE3YIBTATHI TIO TOJIaM 00YUICHHUS;



e cozlepxanue yuaeoHoro mpeamera « Pu3nka mo rogam oOydeHHs,

e TEMAaTUYECKOE TUIAHUPOBAHUE TIO rojiaM O0ydeHUs

e nepeyeHb (Koougukamop) npogepsemvix mpebo8aHull K pe3yibmamam 0CE80eHUs.
OCHOBHOU 00pPA308AMENBLHOU NPOCPAMMbBL CPEOHe20 00Ue20 00PA308aHUsL U DNeMEHMO8
cooepoicanusi no guzuxe.

[IporpamMma umMeeT MPUMEPHBI XapaKTep U MOKET OBITh HCIIOJIb30BaHa YUUTEIISIMU
(GU3HKH JIJIS1 COCTABJICHHSI CBOMX Pab0UUX MPOTpaMM.

[IporpamMma 1o ¢pu3MKe MPEIOCTABISIECT BOSMOKHOCTH JIJISl PeaIM3aIN Pa3IMIHbIX
METOMYECKUX TOJIXOI0B K TMpEINofaBaHnio0 (U3UKKA Ha YIIyOJICHHOM YpPOBHE IIPHU
YCIIOBUU COXpaHEHUS 00s513aTeIbHOM YaCTH COlep KaHus Kypcea.

du3nka Kak Hayka O HamOoJiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KAYECTBE
y4eOHOTO mMpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHUN 00
okpyxatomeM wmupe. LlkonpHbIE Kypc GU3MKM — CcHUCTEMOOOpa3yIoOmui st
€CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, MOCKOIbKY (PU3MYECKUE 3aKOHBI JIEKaT B
OCHOBE TIPOLIECCOB W SIBJIEHUM, H3y4aeMbIX XUMHUEW, Ouosnorueu, Gusndeckou
reorpadueit 1 acTpoHoMuen. Vcrnonap30BaHWE M aKTHBHOE NPUMEHEHUE (PU3NYECKHUX
3HAHUI OMNpeAeNno Xapakrep U OypHOE pa3BUTHE pPa3HOOOPAa3HBIX TEXHOJOIHI B
chepe SHEPreTUKH, TPaHCIOpPTa, OCBOEHHS KOCMOCA, MOJYYEHHS HOBBIX MaTepHUaliOB
C 3aJlaHHBIMU CBOMCTBaMU U Jp. M3ydeHuwe (u3MKHM BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa ydaluuxcs, B (OpPMHpPOBAHUE
YMEHUN NPUMEHSTh HAyYHBI METOJ IO3HAHWSI TPU BBHINOJHEHUU HMHU YYEOHBIX
UCCIICOBAHUN.

B ocHoBy Kkypca ¢u3MKH CpeAaHEW HIKOIbI MOJOXKEH psii UIeH, KOTOphIE MOXHO
paccMaTpuBaTh KaK IPUHIIMIIBI €10 TOCTPOCHHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COAEPXKHUT MaTephall U3 BCEX pa3lieloB (PU3MKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHOMN (DH3HUKHU.

Hoea zenepanuzayuu. B coOOTBEeTCTBUU ¢ HEW MaTepuall Kypca PuU3HKU 00beAUHEH
BOKpYr (Qu3nueckux teopuil. Benymmm B Kypce sdBisercs (HopMUpOBaHUE
MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEILIECTBE U IMOJIE.

Hoea cymanumapuzayuu. EE peanmuzanus MPEANoONaracT HCHOJIb30BAHUE
I'YMaHUTAPHOTO MOTEHLMANA (PU3NYECKOM  HAyKH, OCMBICIEHUE CBSI3U  pPa3BUTHUSA
(GU3MKKH C pa3BUTHEM OOILECTBAa, a TaKXE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
Y SKOJIOTUYECKUMHU ITpOoOIeMamMH.

Hoea npuxnaounon nanpaenennocmu. Kypc ¢usuku yrmyOnéHHOTo ypoBHS
IIPEAIONAaraeT 3HAKOMCTBO C IIMPOKMM KPYI'OM TEXHUYECKHMX M TEXHOJIOTMYECKHX
MPUWIOKEHUN U3YUYEHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTCsi Ha YpOBHE
oOIIUX MPEACTABICHUI U COBPEMEHHBIE TEXHUUECKUE YCTPOICTBA U TEXHOIOTHH.

Hoea rkonozuzayuu peanusyeTcs IOCPEICTBOM BBEICHUS JJIEMEHTOB COJIEPKAHMS,
MOCBAIIEHHBIX HKOJOTUYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbI C
pPa3BUTHEM TEXHUKH W TEXHOJIOTMM, a Takke OOCYXJeHHs MpoOieM panuoHaIbHOTO
MPUPOIOIIOJIB30BAHUS U KOJIOTHYECKOM 0€30aCHOCTH.

OcBoeHue cojiepkaHus MPOTPaMMbl JOJDKHO OBITH MOCTPOCHO HA IPHUHIIMIIAX
CUCTEMHO-/IEATEeIbHOCTHOTO monaxona. s ¢u3uku peanuszanusi 3TUX TNPUHIUIIOB
0asupyercs Ha HCIOJb30BAHUM CAMOCTOSITEIBHOTO SKCIEPUMEHTa Kak MOCTOSHHO
nercTByoMIero pakrtopa yueOHOTO mpoIiecca.

Jna yenybnénnozo ypoeHs — 3mo cucmema CamMOCMOAMENbHO20 YUeHUUEeCKO20
IKCHepUMenma, 6KI04aruie2o QpoHmaibhble YYeHU4yecKue Onwlmvl NpU U3YYeHUU



HOB020 Mamepuana, 1abopamopusie pabomsl u pabomsl npaxmuxyma. Ilpu smom
B03MOJCHLL 08a Cnocoba peanusayuu Qusuyecko2o npaxmukyma. B nepeom cryuae
npaxkmukym nposooumcs auoo 6 konye 10 u 11 xnaccos, 1bo nocie nep8ozo u 6mMopoco
NONY200Ull 8 KaMdCOOM U3 dMux Kiaccos. Bmopou cnocob — smo unmezpayus pabom
NPAKMuKyma 6 cucmemy J1aO0pamopHuvlx pabom, Komopwvlie HpOBOOSIMCs 8 npoyecce
usywenus pazoena (memvl). Ilpu smom noo pabomamu npaxmuxyma NOHUMAEMCS
camocmosimenbHoe UCCie008anue, Komopoe npo8ooOUmcs N0 pyKOB0OCMEY C8EPHYMOZ0,
0000WEHHO20 8UOA be3 NOUA2080U UHCMPYKYUU.

B mporpamme cucrema y4eHHUYECKOTO SKCIIEPUMEHTA, J1a0OpaTOPHBIX pPabOT U
IpaKkTUKyMa IMpEACTABICHA €AUHBIM IepeuyHeM. BbhIOOp TeMaTuku Uisi 3TUX BUJIOB
YUEHUYECKUX MPAKTUYECKUX pabOT OCYIIECTBISETCS YJYaCTHUKaMH 00pa30BaTeIbHOIO
mporecca HCXons W3 O0COOEHHOCTEW TMOYpPOYHOTO IUJIAHMPOBAHMSI W OCHAIICHUS
kabuneta ¢usuku. [Ipu 3ToM obecneunBaeTcsi OBlaieHUE OOYUYAIOIIUMUCS YMEHHUSIMH
OPOBOJUTh TpPSIMbIE UM KOCBEHHBIE W3MEpPEHUsS, HCCIEIOBAHUS 3aBHCHUMOCTEH
(bu3MYECKUX BEIMYWH U MIOCTAHOBKY OIBITOB IO TIPOBEPKE MPEITI0KESHHBIX THIIOTES.

Bbonbiioe BHUMaHUe ynenaseTcsl PeleHUIo0 PacuETHRIX M KAY€CTBEHHBIX 3ada4. [Ipu
ATOM ISl PAacYETHBIX 3a]1ad MPUOPUTETOM SIBIISIOTCS 3374 C SIBHO 33JJaHHOU U HEsA68HO
3a0aHHou (PU3NYECKON MOJEINbIO, MO3BOJSIONINE TPUMEHSITh H3YYCHHBIC 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOTO pazjieiia Kypca, TaK W UHTErpUpys NMPUMEHEHUE
3HAHWU U3 pa3HbIX pa3nenoB. [y KayeCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIFOTCS 3aJaHUs
Ha OOBACHEHHME / TpeJCKa3aHUEe MPOTEKaHUsS (PU3MUECKUX SIBICHUN M TPOILIECCOB B
OKpYy’)Kalolllel JKW3HM, TpeOyrolue BbIOOpa (QU3MYECKOM MOAENU MJsl CHUTyalluu
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu OI'OC COO k marepuasbHO-TEXHUYECKOMY
obecrnieueHnI0 ydeOHOro mporecca Kypc (pU3MKu yrimyOln€HHOro U 0a30BOro YpOBHSI B
CpeIHe| IIKOoJe JOJDKEH M3ydaThCsl B YCJAOBHSX MpPeIMeTHOro kadbuHera. B kaOunete
(GU3UKHA TOJDKHO OBITh HEOOXOAMMOE J1aboparopHOE OO0OpPYAOBAHME /JIS BBIMOTHEHUS
yKa3aHHBIX B MPOTPaMME€ YYEHUYECKHUX OIBITOB, JAOOpPaTOpHBIX pabdoT U paboT
MPAKTHKYMa, a TAK)Ke IEMOHCTPAIMOHHOE 000pyAOBaHuE.

JleMOHCTpaloHHOEe 000pynoBaHuE (HOPMUPYETCS B COOTBETCTBUHU C MPUHIUIIOM
MUHHUMAJIbHOM JOCTaTOYHOCTH U OOECIEeYMBAET TIOCTAHOBKY TEPEYUCICHHBIX B
mporpaMme KJIIOUEBBIX JEMOHCTpAIMi JUIsi WCCICAOBAHMS HW3Y4YaeMbIX SIBICHUN U
MPOIIECCOB, OMIMPUYECKUX ¢  (PYHIAMEHTAIBHBIX 3aKOHOB, WX TEXHHUYECKUX
MIPUMEHEHU .

JlaboparopHoe  00OpyaOBaHHE I  YUYCHMYECKHX  MPAKTHUYECKUX  padoT
dbopmMupyeTcs B BUAC TEMATUYECKUX KOMIUIEKTOB W 00€CTIEYMBACTCSI B pacuére OIHOTO
KOMITJIEKTa Ha JAByX oOydarommxcs. Temarndeckue KOMIUIEKTHI J1a0opaTOpHOTO
000pyI0BaHUS TOKHBI OBITH IOCTPOSHBI HA KOMILIEKCHOM HCTIOJb30BaHUN aHAJIOTOBBIX
1 U@PpOBBIX TPHOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BHUIE
1 poBbIX JabopaTopuil.

OCHOBHBIMU HENAMH U3YdeHUsT HU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opMHpOBaHHE MHTEpPECA W CTPEMIICHHS OOyUYaIOUUXCS K HAYYHOMY H3yUEHHUIO
IPUPOIBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

e pa3BUTHE TMPEACTABICHUI O HAYYHOM METO/Ie TIO3HaHUSI U (HOPMHUPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBJICHHSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yabrara HM3yuyeHHUs OCHOB
CTpPOCHHsI Marepuu W (QyHIaMEHTAIbHBIX 3aKOHOB (DPHU3HKHU;



e (QopmupoBaHue yMeHHI OOBSICHSTH SBICHUS C HCTHOIB30BAaHUEM (PU3MUECKUX
3HAHWI W HAyYHBIX JIOKA3aTENIbCTB;

e (QopmMupoBaHHe TPEACTABICHUA O pPOMM (PUIUKU IS PA3BUTHS JPYTHX
€CTEeCTBCHHBIX HAyK, TEXHUKH M TEXHOJOTHUIA;

e pazsumue NpeoCcmasieHull 0 B03MOINICHbIX chepax Oyoyweli npogpeccuoHabHOl
0esimenbHOCMU, CEA3AHHBIX C PUIUKOL, NOO2OMOBKA K OdlibHeluemMy 00yueHuto 8
9MOM HANPABIEHUU.

JlocTikeHne HTUX Iieel obOecrneunBaeTcs peIIeHUEeM CIeIyIoUuX 3aaad B
npoliecce u3yueHus Kypca GU3NK1 Ha YpPOBHE CpeHEero oo1iero oopa3oBaHus:

e TMpuUOOpEeTEeHHE CHUCTeMbl 3HaHMK 00 OoOHWMX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHSX, BKJIFOYass  MEXAaHHWKY,  MOJICKYISIpHYIO  (DHU3UKY,
AIIEKTPOAMHAMUKY, KBAHTOBYIO (DM3UKY M DJIEMEHTHI aCTPOPHU3UKH;

e (opmupoBaHre yMEHUN NPUMEHSTh TEOPETHUCCKHUE 3HAHUA IS OOBSICHCHUS
bU3NYEeCKUX SBICHUA B TIPUPOMAE W JJIs NMPUHATHS MPAKTHUCCKUX PEIICHUN B
MOBCEIHEBHOM JKH3HMU;

e OCBOCHHE CIOCOOOB PEIICHUS PA3IUYHBIX 33134 C SBHO 3aJaHHON (PH3NUYECKOM
MOJIENbIO, 3a/iad, MOAPA3YMEBAIOIINX CAMOCTOATEIBHOE CO3/laHue (U3NYECKOU
MOJICTH, aJeKBAaTHOW YCJIOBHSIM 3aJladyd, B TOM YHCIE 3a/1a4 HHXEHEPHOTO
XapaKTepa;

® [IOHUMaHUE (PU3NYECKUX OCHOB U MPUHIIUIIOB JIEUCTBUS TEXHUUECKUX YCTPOMCTB
U TEXHOJIOTHYECKHUX MPOIECCOB, UX BIUAHUS Ha OKPY>KAIOIIYIO CPEIY;

e OBJAQJCHUEC METOJAMHU CaMOCTOSITCIBHOTO IUJIAHUPOBAHWS ¥ IMPOBEICHUS
(GU3MYECKUX JKCIEPUMEHTOB, aHalW3a W HMHTEPIpETAud  WHOOpMaIH,
OTIPEICIICHHSI IOCTOBEPHOCTH MOTYYCHHOTO PE3YIbTaTa;

e CO3J@HWE YCIOBHUH HJIs pa3BUTHUA YMEHHH MPOEKTHO-HCCIIEI0OBATEIHCKOM,
TBOPYECKOUN AEATEIIbHOCTH;

e passumue uHmepeca K cpepam npogeccuoHanbHol 0esimenbHOCmU, C8A3aAHHOU C
Qusuxotl.

B cootBerctBumn ¢ TpedoBanusimMu GI'OC COO yrmyOonéHHBIN ypOBEHb M3yUYEHUS
yaeOHoro npeamera «Pu3nka» Ha YPOBHE CPEIHETo 00IIero oopa3oBaHus BEIOUpaETCs
00yYaroImUMHKCS, TUIAHUPYIOIUMH TPOJIOJDKEHNE O0pa30BaHUs IO CHEIUATBLHOCTIM
(hU3UKO-TEXHUIECKOTO TIPOQuIIS.

VY4eOHBIM MIIaHOM MPENYCMOTPEeHO u3ydeHue pusuku B 00béme 340 1 3a nBa rona
obOydenwusi: 5 u B Henemo B 10 m 11 xmaccax.

Ha 06a3oBoM ypoBHe oOllee 4YMCIO0 YacoB, PEKOMEHJIOBAHHBIX JUIsl U3Y4YEHUS
¢usuku, — 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B Henento), B 11 kinacce — 68 yacos
(2 yaca B HezelIO).

B nporpamme mo ¢uzrke KKIOTO Kiacca TpefyiaracTcsl pe3epB BPeMEHH, OTBOIMMBINA Ha
BAPUATHBHYIO YaCTh TMPOTPAMMBI, CONEpKaHHe KOTOpOM  (hOpMHUpyeTcs  yJacTHHKAMU
00pa30BaTENILHOTO IPOIIeCca.



IINIAHUPYEMBIE PE3VJ/IBTATBI OCBOEHHUA YYEBHOI'O IPEIMETA
«PU3UKA» HA YPOBHE CPEJHEI'O OBIIIEI'O OGPA30OBAHUA

OcBoenue yueOHOTo npeamera «Pu3nKa» HA yPOBHeE CPeIHEro o01ero 00pa3oBaHmsi
HOJIKHO o0ecneYyuTh NOCTHKEHHE CJAeAYHIIMX JUYHOCTHBIX, MeTalpeIMeTHbIX H
NnpeIMeTHBIX 00pa30BaTeJIbHBIX Pe3yJbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOTO mpeameTa «Dusnka» MOIDKHBI OTpakaTh
TOTOBHOCTh M CIOCOOHOCTh OOYyYarolmuXcsi PYKOBOACTBOBAThCs C(HOPMHPOBAHHOMN
BHYTPEHHEUN IMO3ULHAEH JTUYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHUEHTAIMH, MO3UTHUBHBIX
BHYTPEHHUX YOEXKIECHUN, COOTBETCTBYIONIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUKUCKOTO
00l11IeCTBa, pACIIMPEHUE >KU3HEHHOTO ONbITa U OMNbITa JAEATEILHOCTH B IIPOIECcCe
peanu3anyyd OCHOBHBIX HANpaBJICHUN BOCIUTATEIIBHOW JEATEIbHOCTH, B TOM YHCIIE B
YacTu:

1) rpaaaHCKOr0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKOM TO3UIMU OOYyYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUUCKOTO OOIIECTRA;

MPUHATHE TPATUIIMOHHBIX OOIEUYEIIOBEYECKUX TYMAHUCTUYECKUX U JIEMOKPATUYECKHUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIIBHOCTh B MHTEpEcax I'pa)kJaHCKOro OOIIECTBa,
y4acTBOBaTh B CaMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aIliy;

YMEHHUE B3aUMOJICCTBOBATh C COLMAIBHBIMU HHCTUTYTaMH B COOTBETCTBHUU C HX
(GyHKIUSIMUA 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapPHOU Y BOJIOHTEPCKOM €SI TEILHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUICKON Ipa)KJaHCKON UIEHTUYHOCTH, MATPUOTU3MA;
[IEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM, IOCTHKEHUSIM POCCUMCKUX
YYEHBIX B 0071aCTH (PU3UKHU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IEHHOCTH, B TOM YHUCJIE B ACATEIBHOCTH YYEHOIO;
OCO3HAHUE JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTOMYUBOTO OyIyIIIEro;

4) 3cTeTU4eCKOr0 BOCIIMTAHUSA

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOUAsl 3CTETUKY HAyYHOTO TBOPYECTBA, TPUCYIIIETO
(u3nYecKol HayKe;

5) Tpy10BOI0 BOCIIUTAHHUSA:

MHTEpEC K pas3nuHbiM cdepam mnpodecCuoHaIbHON NESITEIHbHOCTH, B TOM YHCIIEC
CBSI3aHHBIM C (PU3MKOM M TEXHHMKOM, YMEHHE COBEpLIaThb OCO3HAHHBIA BBIOOp OymyIiei
podeccuu U peain30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIIAHBI,

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHMIO B 00JIaCTU (PU3UKH HA
NPOTSHKEHUU BCEU KU3HU,

6) 3K0JI0rH4eCcKOro BOCIIUTAHMUS:

c(hOpPMHUPOBAHHOCTh JKOJIOTHYECKOW KYIBTYpbl, OCO3HAHHE TJIOOAIHHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIEeM;

IJTAHUPOBAHUE U OCYIIECTBIICHUE JIEMCTBUM B OKPYXAKOLIECH CPEAE HA OCHOBE 3HAHUS
LI€JIEN YCTOMYMBOIO PA3BUTHS YEIIOBEUECTBA,



pacUIMpEeHHE OMNbITa JEATEIbHOCTH 3KOJOTMYECKOM HANpaBICEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUMU TT0 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

c(hOpMUPOBAHHOCTHh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUs (PU3NYECKON HAYKH;

OCO3HAHME LIECHHOCTH HAy4YHOH JESATENIbHOCTH, TOTOBHOCTb B ITPOLIECCE U3YUEHMSI PUBUKU
OCYIIECTBIISATh MPOEKTHYIO U HCCIIEAO0BATENbCKYIO AEATEIbHOCTh MHAUBUAYAIBHO U B
rpymIe.

B nponecce mocTuxkeHUs: TMUHOCTHBIX PE3yJbTaTOB OCBOCHMS MPOrPaMMBbl MO (HU3HKE
JUIsL YPOBHSI CpEIHEro oO0mero oOpa3oBaHUs Yy OOYYaIOIIMXCA COBEPIICHCTBYETCS
OMOIMOHAIBHBIN MHTEIIIEKT, TPEAOIaraomuii cpoOpMUPOBAHHOCTD:
® CaMOCO3HaHWS, BKJIIOYAIOIIETO CIIOCOOHOCTh IMOHUMAaTh CBOE AMOIMOHAIBLHOE
COCTOSIHUE, BUJICTh HAMIPABJICHUS Pa3BUTHS COOCTBEHHON IMOIMOHATILHOM CepHl,
OBITH YBEPEHHBIM B ce0g;
® CaMOpEryJuMpOoBaHUs, BKIIOYAIONIETO CaMOKOHTPOJIb, YyMEHHE MNPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ IIOBEJCHHME, CIOCOOHOCTh AaJalTUPOBAThCS K
AMOIIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;;
® BHYTpPEHHEH MOTHBAIMM, BKIIIOUAIOMICH CTPEMJICHHE K JOCTIDKCHHIO IEA U
yCrexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMCHHE JEHCTBOBATh, MCXOMS M3 CBOMX
BO3MOKHOCTEH;
® DOMIIaTUH, BKIIOYAOMICH CIOCOOHOCTh IMOHUMAaTh SMOITMOHAIBHOE COCTOSHHUE
JIPYTUX, YYUTHIBATh €r0 TNPHU OCYIIECTBIECHUU OOIIEHUs, CIOCOOHOCTh K
COUYYBCTBHIO U COMEPEKUBAHUIO;
® COIMAJbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTH BHICTpPAWBaTh OTHOIIEHUS C
JIPYTHMH JIFOIBMHU, 3a00THTHCS, MPOSBIIATH HHTEPEC U pa3peniarh KOHQIMKTHI.

METAIIPEJAMETHBIE PE3YJIbTATbI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIE YYeOHbIE AeiiCTBUSA

ba3oBbie JJornyeckue 1eMCTBUS:

CaMOCTOSTENIbHO (POPMYIHpPOBaTh U aKTyalM3UPOBaTh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OIIPCACIATD LCIN ACATCIbHOCTH, 3a/1aBaThb IIapaMCTPhlI U KPUTCPHUH UX JOCTHUKCHUA,
BBISIBIISITh  3aKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMaTPUBAEMBIX (PU3NYECKUX
SABJICHUAX

pa3pabarbIBaTh IJIaH PEIICHUS MPOOJIEMbI C YUETOM aHAIN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMATEPHUAIILHBIX PECYPCOB;

BHOCUTH KOppeKTI/IBBI B OCATCIIBHOCTDh, OIICHUBATh COOTBCTCTBUC pe?;y.HBTaTOB oeiIsMm,
OILICHHUBATb pI/ICKI/I HOCHC}ICTBI/Iﬁ ACATCIIBHOCTH,

KOOPAMHHUPOBATh M BBINOJHATH PadOTy B YCIOBHUSIX PEATbHOIO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

Pa3BUBATb KPCATHUBHOC MBIIIJICHUC ITPHU PCIICHNH JKU3HCHHBIX np06neM.

ba3oBble ucciienoBarejbCKue JeHCTBHA:

BIIAJACTH H&y‘IHOﬁ TepMI/IHOJIOFHeﬁ, KIIFOUEBBIMH ITOHATUAMU U MCTOJAaMU (I)I/IBI/I‘-ICCKOI‘/JI
HayKHU;

BJIaJAC€Th HABBIKAMHA y‘{e6H0—I/ICCHeI[OBaTeJIBCKOﬁ n HpOGKTHOﬁ ACATCIIBHOCTHU B O6J'IaCTI/I
(I)I/I3I/IKI/I, CHOCO6HOCTI>IO U TOTOBHOCTBIO K CaMOCTOﬂTeHBHOMy HOI/ICKy MCTOJOB PCHICHUA
3a1a4 (1)PI3H‘ICCKOFO CO)Iep)KaHI/IS{, HpI/IMeHeHI/IIO paganme MECTOOAOB ITIO3HAHUA,



OCYLIECTBIATh PA3JMYHBIE BUJBI JEATEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNH, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX CUTYaIUAX, B
TOM YHCJIE TIPU CO3/1aHUHU YYEOHBIX TPOEKTOB B 001acTH (DUBHKH;

BBISIBJISITh IIPUYMHHO-CJIEJICTBEHHBIE CBSI3M W aKTyaJUM3HpOBaTh 3aJady, BbIIBUIAThH
TMIIOTE3Y €€ PELICHUs], HaXOJUTh apIYMEHTHI JUIsl JOKa3aTeIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATh IIOJIyYCHHBIE B XOAE PEIICHMs 3a7add pe3yJbTaTbl, KPUTHYECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOIrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;
CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIE 3a/a4l B 0OPa30BaTEIIbLHOM JESITENIBHOCTH, B
TOM YHCJIE TIPU U3yUYEHUU (PUBHKY;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh NPHUOOPETEHHBIN OMBIT;

YMETb MEPEHOCUTD 3HAHUSA MO (PU3UKE B MPAKTUIECKYIO 00JIACTh )KU3HEEATEIHbHOCTH;
YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIE UJICH, MIPEAJIaraTb OPUTUHAIBHBIE TIOJXO/bI U PELICHMUS;

CTaBUTb MPOOIEMBI U 33/1a4H, JOMYCKAIOIINE AJIbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ undgopmanueii:

BJIa/IETh HABBIKAMU MOITY4YEHUs1 HHPOpMauu (PU3NIECKOTO COACPKaHUSA U3 UCTOUHUKOB
Pa3HBIX THIIOB, CAMOCTOSITENIBHO OCYIIECTBIIATH IIOMCK, aHAJIW3, CUCTEMATH3alUI0 U
MHTEpIIpEeTalNIO UHPOPMALIUK PA3IUYHBIX BUI0B U (OPM MPEACTABICHUS;

OLIEHUBATh JI0CTOBEPHOCTh HH(OPMaLIUY;

UCIIOJIb30BaTh CPENCTBA HMH(POPMAIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOTMHA B
pEIIEHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 33/1a4 C COOJIOICHUEM
TpeOOBaHUII SPrOHOMHUKH, TEXHMKH O€30IacHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPABOBBIX U ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€30MMacCHOCTH;

CO3/1aBaTh TEKCTbl (DPU3UYECKOTO CONEpKaHUS B Pa3IUYHbIX (opMarax € Y4YETOM
Ha3HayeHusT MHPOpMAlMU U IEJIEBOM ayAUTOPUHU, BBIOMpPAs ONTHUMAIbHYIO (OpMy
MIPEICTABIICHUS U BU3YyaJU3ALIHH.

KomMmyHHKaTHBHBIEC YyHMBEpPCaJIbHbIE Y4eOHbIE JeHCTBUSA

OO0wmenne:

OCYIIECTBJISATh OOLIEHHE HA ypoKaX (PU3UKH U BO BHEYPOUHOM J€ATEIbHOCTH;
pacrno3HaBaTh NPEANOCHUIKH KOH(QIUKTHBIX CUTYallul U cMsr4arh KOH(DIUKTHL;
Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHHMS C MCIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHAs 1€ATEJIBHOCTD:

MOHMMATh U UCII0JIb30BaTh MPEUMYIIECTBA KOMAaHAHON U UHIUBUAYaIbHON paboOThI;
BbIOMpAaTh TEMAaTUKy U METOAbl COBMECTHBIX JNEHCTBHUI C y4eTOM OOIMX MHTEPECOB, U
BO3MO)KHOCTEH KaXKJIOTO YJIeHA KOJUIEKTHBA,;

MpPUHUMATh LEIM COBMECTHON JEesATEIbHOCTH, OpPraHU30BbIBATh U KOOPAMHUPOBATH
JNEUCTBHUS 10 €€ JOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUM, pacCpENeIsTh POJIU C YYETOM
MHEHUW YYaCTHUKOB, 00CYKJIaTh PE3ybTaThl COBMECTHOU PabOTHI;

OLICHMBATh KAY€CTBO CBOET0 BKJIAJA M KaXKJI0r0 YYaCTHUKA KOMAH bl B OOUINI pe3ylibTaT
M0 pa3pabOTaHHBIM KPUTEPHUSIM;

Ipeaararb HOBbIE NMPOEKTHI, OLIEHUBATh MJIEU C MO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh MO3UTHBHOE CTPATETMYECKOE IIOBEICHHE B PA3JIMUHBIX CUTYaLMsX,
MPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBepPCAJIbHbIE YUeOHbIE 1eilicTBUSA

Camoopranusamnus:



CaMOCTOSITEJIbHO OCYIIECTBIISTh MMO3HABATEIHLHYIO NESITEIBHOCTh B 00MacTH (QU3UKUA U
ACTPOHOMUH, BBISIBIISITH MPOOJIEMbI, CTABUTh M (JOPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIBHO COCTABJATH IUIAH PENICHUS PACUETHBIX M KaU€CTBEHHBIX 3aJad, IUIaH
BBITIOJTHCHUS TIPAKTUYECKOM PAOOTBI C YYETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXKHOCTEU U IIPEANIOUTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUMH;

JieNaTh OCO3HAHHBIN BBIOOP, apTryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pELIeHuUE;

OILICHUBATh MPUOOPETEHHBIN OIIbIT;

criocoOcTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO JPYIUIIMA B 00JacCTH (PU3UKH,
MTOCTOSTHHO TTOBBINIATH CBOM 00Opa30BaTeIIbHBIN U KyJIBTYPHBIA YPOBEHb.
CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JCSATEIHLHOCTH, OILICHUBATH
COOTBETCTBHE PE3YNIBTATOB LIEIISAM;

BJaJICTh HABBIKAMHU II03HABAaTENbHOW pPE(QIIEKCMM KaK OCO3HAHMS COBEpIIAEMBIX
JNENCTBUI U MBICIUTENBHBIX IMPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIIOJIb30BATh MPUEMBI pe(IIEeKCUHU ISl OLIEHKH CUTYaIlu, BEIOOpa BEPHOTO PEIICHNUS;
OIICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIIEHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX MPU aHAIIU3E PE3YIbTATOB AESITEILHOCTH.
IlpunsaTHe ceds U Apyrux:

MpUHUMATh ceOs1, MOHNUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MIPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX [IPU aHAJIN3E PE3YIbTATOB IESITEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX Ha OIIUOKY.

MNPEIMETHBIE PE3VJIBTATBI

B nporiecce uzydenus kypca (pusuku yriryoseHHoro ypoBHs B 10 kiacce oOyvaromuiics
HAYYIHUTCS:

HOHUMamMb pOnb  QU3UKU 6 IKOHOMUYECKOU, MEXHON0SUYECKOU, IKOI02UUECKOL,
COYUANbHOU U IMUYECKol cghepax OesamenbHOCmU YeloseKd, polb U Mecmo (QU3UKu 6
COBDEMEHHOU HAYYHOU KAPMUHe MUpa, 3Ha4yeHue onucamensHot, CUCmeMamusupyroueti,
00BACHUMENbHOU U NPOSHOCMUYECKOU QYHKYUL dusuyeckou meopuu — MeXaHuKu,
MONEKVAAPHOU PU3UKU U MEPMOOUHAMUKU, POTb (QU3UYECKOU meopuu 8 QopmMuposaHuu
npeocmasieHull 0 puzuieckol Kapmure Mupa,

pa3ianyaTh yCIOBHS NPUMEHUMOCTH Mozeniel (pU3nuecKuX Tea U IpoLeccoB (SBICHUN):
MHEepLHaJbHas CHCTeMa OTcYeTa, aOCOJIOTHO TBEpJAOE TeJI0, MaTrephasibHas TOdYKa,
PaBHOYCKOPEHHOE JIBH)KEHHE, CBOOOIHOE MajieHne, adCONIOTHO yrpyras aedopManus,
abCOJIFOTHO YIIPyTroe M a0COMOTHO HEYNPYToe CTOJIKHOBEHHSI, MOJICIH Ta3a, )XKUIKOCTH U
TBEPAOTO (KPUCTAJUTMYECKOTO) Tela, WACATbHBIM Ta3, TOUEUHBIN 3apsl, OIHOPOIHOE
AIIEKTPUIECKOE TIOJIE;

paziMuarh ycJOBHSl (TpaHUIlbl, O00JACTH) NTPUMEHUMOCTH (PU3UYECKUX 3aKOHOB,
MOHMMAaTh BCeOOIMH xapakTtep (yHIaMEHTANIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH
MCIIOJIb30BaHMS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH MEXaHUUECKHE MTPOLECCHI U SIBIICHUS, UCTIONb3Ysl OCHOBHbBIE
MOJIOKEHUs] M 3aKOHBl MEXaHUKH (OTHOCHUTEIBHOCTh MEXAHMYECKOTO JIBUKCHHUS,
bopMyibl KWNHEMAaTUKU PaBHOYCKOPEHHOTO NBIKEHUS, MpeoOpaszoBanus [amunes mis
CKOPOCTH M TepeMelleHus], 3akoHbl HbloTOHA, MpUHLKIT OTHOCHUTENIbHOCTU [anuies,
3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHHS UMITYJIbCa U MEXaHUUECKOM SHepriH,



CBSI3b PA0OTHI CHJIBI C M3MEHEHHUEM MEXaHWYECKOM 3HEPIHH, YCIOBUS pPaBHOBECHUS
TBEPAOrO Tejia), MPU STOM MCHOJIb30BaTh MAaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB,
yKa3bIBaTh YCJOBHSI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: mpeoOpa3oBanuid [ anures,
BTOPOTO M TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS UMITYJIBCA U MEXAaHUYECKOU
OHEPI'UH, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHAJIM3UPOBAaTh U OOBACHSATH TEIIOBBIE IMPOLIECCH U SBJICHUS, UCIOJIb3Ysl OCHOBHBIE
HOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM U 3aKOHbI MOJIEKYJISIPHOM (U3HUKHU U
TEPMOJMHAMUKH (CBSI3b IaBJICHUS UEaTbHOIO ra3a Co CpeAHEN KNHETUUECKON dHEprue
TEIUIOBOIO JBUKEHUS M KOHLIEHTPALMEN €ro MOJIEKYJI, CBSA3b TEMIIEpaTyphl BELIECTBA CO
CpPEIHEN KUHETUYECKON DHEPrUel TEIUIOBOIO JABHMIKEHMS €0 YaCTUL], CBA3b JABJICHUSA
MJCAIIBHOTO Tra3a C KOHLEHTPAMENd MOJIEKYI M €ro TEMIIEpaTypoHd, YpaBHEHUE
MenneneeBa—Knanenpona, nepBplil 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHHUSI YJHEPTUH
B TEIUIOBBIX MPOLIECCAX ), IPH TOM HUCIOJb30BaTh MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB,
YKa3bIBaTh yCJIOBUS IPUMEHUMOCTHU ypaBHeHHs Menaeneesa—Kianeinpona;
AHATUBUPOBATNL U OOBACHAMb JNIeKMPULECKUe A61eHUS, UCNONb3Y OCHOBHBIE NOTONCEHUS.
U 3aKOHbL INEKMPOOUHAMUKY (3AKOH COXPAHEHUsL IeKMPUYecKoo 3apaoa, 3akon Kyioua,
NOMEHYUANIbHOCMb  JNIeKMPOCMAMUYecko20  NoJis, NpUHYun  Cynepnosuyuu
INeKMPUYECKUx nojieu, npu 3mMom YKazvléas yciogus npumeHumocmu 3akona Kynona, a
MaKdice NPaKmMuyecKu 8axiCHvle coOomuoweHus: 3akonvl Oma 0na ywacmka yenu u OJis
3aMKHYmoU anexmpuyeckoli yenu, 3akon /[coynsa—Jlenya, npasuna Kupxeoga, 3axonwvi
Dapades 015 s1eKkmpoausa);

ONHUCHIBAaTh (PU3MUECKHUE MPOLECCHl U SABJICHUS, UCIIONIb3Ysl BEIMYMHBI: NEpEMELICHHE,
CKOPOCTb, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI T€Jl, CHJIa, MOMEHT CHJIbI, JaBJICHHUE,
MOTEHIMAIbHAS SHEPTHsl, KHHETUUECKasl SDHEPTUsl, MEXaHUYECKAasl SHEPT U, padoTa CUJIbI,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, CUJIA TSHKECTH, CHJIa YIPYTOCTH, CHJIa TPEHUS,
MOIIIHOCTb, SHEPTHUSI B3aUMOJACHCTBUS TeNa ¢ 3eMiield BOJUM3H €€ MOBEPXHOCTH, SHEPI U
yOpyrou aepopManuy npyKHUHbI, KOJTUYECTBO TEIUIOTHI, aDCONIOTHAs TEMIIEpaTypa Tea,
paboTa B TEpMOAMHAMUKE, BHYTPEHHSSI SHEPTHUS UI€AJIbHOTO OIHOATOMHOTO Tra3a, padboTa
UJEaJbHOTO0 Ta3a, OTHOCHUTENIbHAs BJIAXKHOCTh BO3AyXa, KOI(PQUUMUEHT MOJIE3HOIO
JNEUCTBUSA HJEAIBHOIO TEIUIOBOIO JBUIATElIs; IEKTPUYECKOE I10JI€, HANPSKECHHOCTH
NIEKTPUYECKOTO OIS, HAIPSIKEHHOCTD I10J1s1 TOYEYHOTO 3apsiia Uilv 3apsKEHHOTO 111apa
B BakKyyM€ M B JHDJIEKTPUKE, ITOTCHLMAN JJIEKTPOCTATUYECKOrO TIOJsA, Pa3HOCThb
IIOTEHIMAJIOB, IEKTPOABUXKYILAs CWIA, CWJIA TOKA, HAIPsSHKEHHWE, MOIIHOCTH TOKAa,
AIEKTPUYECKAasT €MKOCTh IIJIOCKOIO KOHJIEHCATOpa, CONPOTUBIECHUE YYacTKa LENU C
[IOCIICOBATENIbHBIM M MApPAJUICIBHBIM  COCJUHEHHMEM  PE3UCTOPOB,  DHEPIHUsd
IEKTPUYECKOTO TOJII KOHIEHCATOPa;

OOBSICHATh OCOOEHHOCTH MPOTEKaHUS (PU3NYECKUX SIBICHUI: MEXaHUYECKOE ABUKECHHUE,
TEIJIOBOE JIBU)KEHUE YaCTHI] BEIIECTBA, TEIUIOBOE PaBHOBECHE, OPOYHOBCKOE ABUKEHHE,
muddy3usa, ucnapeHue, KHUIEHHEe W KOHJEHCAlWs, IUIaBICHHE W KpHUCTaid3alus,
HAaIlpaBJICHHOCTh  TEIUIONEPENAaYu,  JJIEKTPU3alMs  Tel, SKBUIOTEHIMAJIbHOCTH
ITIOBEPXHOCTH 3apsKEHHOTO IPOBOJHUKA,

MIPOBOJIUTh HCCIICIOBAHUE 3aBUCHMOCTH OJHOM (DU3WUYECKOW BEJIUYUHBI OT JAPYroM C
WCIIOIB30BAHUEM IIPSAMBIX H3MEPEHUH, IIPU OTOM KOHCTPYHPOBAaTb YCTaHOBKY,
(bukcupoBaTh PE3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BHUJE
rpadUKoB C ydeToM aOCOJIOTHBIX IOTPEIIHOCTEN H3MEpEeHUM, JeiarTh BbIBOABI IO
pe3yJbTaTaM MCCIIEI0BaHMUS;



MPOBOJUThL KOCBEHHBIE W3MEpPCHMsI (U3MUECKUX BEIWMYHMH, MPHU OSTOM BEIOWPATH
ONTHUMAJIBHBIA METON W3MEpPEHUs, OIICHUBATh aOCOJIOTHBIE W OTHOCHTEIIbHBIE
MOTPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUIA;

npoeoOUmMb  ONbIMbLL N0  NPOBEPKe  NPeONlONHCEHHOU  2unomesvl.  NIAHUPOBANb
IKCNepUMeHm, COoUupamob IKCNepuUMeHmanbHyo YCmMaHoeKy, AHATU3UPOBAMb NOTYYeHHble
pe3yivmamsl U 0elams 8b1800 O CMAM)Cce NPeON0NHCEHHOU 2UNOmMe3bl,;

coOmofaTh IpaBujia OE30IMacCHOTO Tpyda IpH IPOBEJACHUU HCCICIOBAaHUM B paMKax
y4eOHOTO SKCIEPUMEHTA, MPAKTUKyMa U YYEOHO-HCCIIEAOBATEIbCKOM M MPOSKTHOM
NEATEIbHOCTH C HCIOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPOWCTB U J1aOOpaTOPHOTO
000pyIOBaHUS;

perarh pacueTHBIC 3a/1a4H C SIBHO 3aJJaHHOU M Hes18HO 3a0anHOU GU3HIECKON MOJICTIBIO:
Ha OCHOBAaHWW aHalM3a YCJIOBUS OOOCHOBBIBATH BBIOOp (U3MUECKOH MOJEIH,
oTBevaroeld TpeOOBaHUAM 3a7a4d, TPUMEHATH (POPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNIaThl  (U3UYECKUX TEOPUH TPH MCIOJIB30BAHUM MAaTEMaTHYECKUX METOJI0B
pelieHust 3aja4, MPOBOJUTH pacueThl HAa OCHOBAHUU HUMEIOIIUXCS JIaHHBIX,
aHaJIM3UPOBATh PE3YyIbTAThl U KOPPEKTUPOBATh METO/IbI PEIICHUSI C YYETOM MOJTyYCHHBIX
pE3yIbTaTOB;

pemiarh KaueCTBEHHbIE 3a/1a4M, TPeOyIolue MPUMEHEHNS 3HAHUN U3 Pa3HbIX Pa3/iesioB
Kypca (U3UKH, a TaKKe€ MHTETpalliy 3HAHUM W3 JAPYTUX MPEAMETOB €CTECTBEHHO-
Hay4YHOT'O IIMKJIAa: BBICTPAUBATh JOTUYECKYIO IIEMOUYKY PACCYXKIECHUN C UCIIOJIb30BAaHUEM
M3YYEHHBIX 3aKOHOB, 3AKOHOMEPHOCTEHN M (PU3NUECKUX SIBICHU;

UCIIOJIb30BAaTh TEOPETHUUECKUE 3HAHUS /I OOBSICHEHHS] OCHOBHBIX MPHUHIIMIIOB PabOThI
MU3MEPUTETBHBIX TPUOOPOB, TEXHUYECKUX YCTPONCTB U TEXHOJIOTMYECKUX TPOIECCOB;
MIPUBOAUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIET0 MHpA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHI;

aHaJIM3UPOBATh U OLICHUBATH MOCJIEICTBUS OBITOBOM U MPOU3BOICTBEHHOM IESITEIHHOCTH
YeJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU TPOIECCaMH, C TO3ULMM DKOJOTUUYECKOU
0€30MacHOCTH, TPEACTaBICHUM O palMOHAIBLHOM MPUPOAOIIOIL30BAHUHN, a TaKKe
Pa3yMHOM HCIOJIb30BAHUU JOCTUKECHUMW HAyKW W TEXHOJOTHMW I HAJbHEUIIETO
Pa3BUTHS YEJIOBEUYECKOTO 00IIECTBA;

MPUMEHSTH Pa3JINYHbIE CIIOCOOBI PaboThl ¢ HMOPMaIHEeH PU3NIECKOTO CONEepKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  WH(MOPMAIIMOHHBIX  TEXHOJIOTHM, TpPU  HTOM
MCIIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIJIsl TIOUCKA, IEPepadOTKU
U TpeAbsIBICHUS Yy4eOHON U HAyYHO-TIOMYJISIPHOW MH(pOPMAIUU, CTPYKTYPUPOBAHUS U
UHTEpHpeTanuy UHHOPMALINH, TTOTYYEHHON U3 Pa3IMYHBIX MCTOUYHHUKOB, KPUTHUECKHU
aHaJIM3UPOBATh IMOJy4YaeMyr0 WH(OpMalMI0 U OIEHUBATH €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOIIMXCS 3HAHUH, TaK U HAa OCHOBE aHaJIM3a UCTOYHUKA HHGOPMAIIUK;
MPOSIBJISATh  OPTaHM3allMOHHBICE W TMO3HABaTebHBIE YMEHHUS CaMOCTOSTEIBHOTO
MPUOOPETEHUS HOBBIX 3HAHMU B TIPOIECCE BBHIMIOJHEHUS MPOEKTHBIX U Yy4eOHO-
HCCIIeIOBaTEIbCKUX PadoT;

paboTarh B TPYIE C HMCIOJHEHUEM PAa3JIMYHBIX COLMAIBHBIX POJICH, TIAaHUPOBATH
paboTy Tpymmbl, palMOHAIBHO PpACIPEACTATh JESITEIbHOCTh B HECTaHIAPTHBIX
CUTyallUsiX, OILICHWBaTh BKJaJ KaXJOr0 M3 YYACTHUKOB TPYIIbl B pEUICHUE
paccMaTpuBaeMoOU MPOOIEMBI;

MpOSIBIIATh ~MOTHBAIMIO K  Oyaymied  mpodecCHoHaNbHOW — JESTENBHOCTH  T10
CIEeIHATBHOCTAM (DH3UKO-TEXHUIESCKOTO TIPOQHIIS.



B npouecce uzydenus kypca ¢puszuku yrmyoaeHHOro ypoBHs B 11 kinacce oOydarommiics
HAY4YUTCH:

MOHUMATh POJIb PUZUKH B SKOHOMHUYECKOM, TEXHOJIIOTUYECKOW, COLMATBHON M STUUECKON
chepax NeATEIHHOCTH YENIOBEKa, POJb W MeCcTO (M3MKH B COBPEMEHHOW HayqHOU
KapTUHE MHUpa, pPOJb AaCTPOHOMUU B IIPAKTHYECKOW JAEATEIbHOCTH YEJIOBEKa U
JaJbHEUIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAUCHHE OMUCATENBHOM,
CHUCTEeMATU3UPYIOIIEH, OOBSICHUTEIHPHONM M MPOTHOCTHYECKOW (yHKIUH (u3ndeckon
TEOPUU — OIJIEKTPOJMHAMUKH, CIELHATbHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOWM
¢bu3uKky, poib (GU3MUecKoi Teopuu B (HOPMHUPOBAHUU MPEACTABICHUN O (PU3NUYECKOM
KapTUHE MUpa, MECTO (U3nyeckoil KapTUHBI MHpa B OOIIEM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEICTABICHUN O IPUPOJIE;

pa3inyaTh yCIOBHS MPUMEHUMOCTH Mozeel (GU3nUecKuX Tel U MPOIECCOB (SABICHUIN):
OJHOPOJHOE DJJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE TMOJs, TapMOHHYECKUE
KojeOaHusa, MaTeMaTHYEeCKUN  MAasTHHUK, HJICaJbHBIA  MPYKUHHBIA  MasTHHK,
rapMOHUYECKHE BOJIHBI, MICAIbHBIA KOJEOATEeNbHbI KOHTYp, TOHKAs JUH3a, MOJEIeH
aroma, aTOMHOTO s/Ipa U KBAHTOBOW MOJIENIU CBETA;

pazinyuarh ycJOBUS (TpaHUIlbl, OOJACTH) NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB,
NOHMMaTh BceOOIIMN Xxapakrep (yHIaMEHTalIbHBIX 3aKOHOB U OTPaHUYEHHOCTb
VICITOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBICHATH AJIEKTPOMArHUTHBIE IMPOLECCHl U SBJICHUS, HCIHOJIb3Ys
OCHOBHBIE IIOJIOKCHHMSI M 3aKOHBl DJIEKTPOAMHAMHMKM U CHELUAIBHOU TEOpHH
OTHOCHUTEJILHOCTH (3aKOH COXpaHEHUs JJIEKTPUUECKOro 3apsna, cujia Ammepa, cuia
JlopeHla, 3akOH DJJIEKTPOMArHUTHOM WHAYKUMH, npaBwio Jlenma, cBa3p OJC
CaMOMHAYKIIMH B 3JIEMEHTE AIEKTPUUYECKOM LEMU CO CKOPOCThIO U3MEHEHHUSI CUIIBI TOKa,
MOCTYJAThl CHEIUAILHONW TEOPUU OTHOCUTEIBLHOCTU DUHINITEHHA);

aHAJIM3UPOBATh U OOBACHITH KBAHTOBBIE MPOLIECCH U SBICHUS, UCIOIb3Ys MOJIOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe OuHIITeHHa s (oTodddexra, MepBbld U BTOPOM
nocrtynaarel bopa, MpUHLMI COOTHOULIEHUS HeompeneseHHocTel [eiizendepra, 3aKOHbBI
COXPaHEHMs 3apsiI0BOIO M MACCOBOIO YMCENI M 3HEPIUU B SIICPHBIX PEaKUUsX, 3aKOH
PaAMOaKTUBHOTIO pacnana);

OTNHUCHIBAaTh (PU3NUECKUE MPOIECCH U SBICHMS, UCIObB3Ys BEIUYUHbBI: HANPSKEHHOCTD
AJIEKTPUYECKOTO IOJIsA, MOTEHIUAJ MEKTPOCTATUYECKOTO OIS, PA3HOCTh MOTEHINAJIOB,
ANIEKTPOABMKYLIAS CHUJIA, UHAYKLMS MATHUTHOTO NOJIsI, MATHUTHBIN OTOK, crjla AMIiepa,
MHIYKTUBHOCTb, AJIEKTPOJABIKYIIAs CHJIA CAMOWHIYKLIHH, SHEPTUs MArHUTHOTO IOJS
IIPOBOJHUKA C TOKOM, PEISATUBHCTCKUN HMMIIYJIbC, MOJHAs SHEPIUs, SHEPIUs IOKOS
CcBOOOJTHOM YacTUILIbI, SHEPTUS U HUMITYIbC (DOTOHA, MACCOBOE YHUCIO U 3apsia sA1pa,
SHEPTHUs CBSI3U APa;

OOBSICHATh OCOOCHHOCTH TMpOTEKaHUs (UIUUYECKUX SIBICHUN: BIEKTPOMarHUTHas
MHIYKIUS, CAMOMHIYKIIMS, PE30HAHC, MHTEPPEPEHIIMs BOJIH, AUPPAKIUs, TUCIIEPCHS,
MOJIHOE BHYTpPEHHEE OTpaxkeHue, hotoanekrpuueckuid apdext (hotorddexr), anbda- u
Oeta-pacnajipl A/1ep, raMMa-u3nydeHue siaep, GU3nuecKkue MPUHIUIBI CIIEKTPAIbHOTO
aHanu3a u paboThI Ja3epa;

ONpPEAENATh HANPABICHUE WHIYKUWA MAarHUTHOIO TOJS MPOBOJHHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl JlopeHiia;

CTPOUTH H300pa)K€HHE, CO3/aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30M, U
PAcCCUHUTHIBATh €I0 XapaKTEPUCTUKU;

IIPUMEHATH OCHOBOIOJATAIOIINE ACTPOHOMHUYECKUE TMOHATHS, TEOPHUH WU 3AKOHBI IS
aHayM3a U OObSICHEHUS (PU3UUECKUX MPOLIECCOB, MPOUCXOSAIINX B 3B€3/1aX, B 3BE3/IHBIX



CUCTEMaX, B MEXKTaJaKTUYECKON Cpele; NBMKCHHS HEOSCHBIX TEJl, SBOJIOIUU 3BE3 U
Bcenennoir;

MPOBOJUTH HCCIICAOBAHUE 3aBUCUMOCTEH (DM3MYECKUX BEIMYMH C HCIOIH30BAHUEM
MPSAMBIX U3MEPEHUH, TIPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yIbTATHI
MOJIYYEHHON 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH B BHJIE TPapuUKOB C y4ETOM
aOCOJIFOTHBIX ~ TOTPEIIHOCTEM  M3MEpeHui, Jenarb BBIBOJABI [0  pe3yibTaTaM
UCCIIC/IOBAHUS,

IPOBOJIUTh KOCBEHHBIC H3MEPCHHUS (PU3MUECKMX BEIWYMH, IPH D3TOM BBIOMpATH
ONTUMAJILHBIA METOJT HM3MEpPEHHUs, OIICHHWBAaTh AaOCOJIOTHBIE U OTHOCUTEIIbHBIC
MOTPEITHOCTU NPSIMBIX U KOCBEHHBIX U3MEPEHHUI;

MIPOBOJIUTH OMBITHI IO MTPOBEPKE MPEJI0KEHHON TUIOTE3bI: NIAHUPOBATH SKCIIEPUMEHT,
coOupaTh KCIEPUMECHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATH MOYYCHHBIC PE3YIbTAThl U
JI€TIaTh BBIBOJI O CTATyCE MPEAJIOKEHHON TUIIOTESbI;

OMMUCHIBATh METO/IbI TOJIYYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUI;

coOmofaTh MpaBujia OE30MacCHOTO Tpylda MPHU MPOBEIACHUU HCCIEIOBAHUM B pamMKax
y4eOHOTO0 JKCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-HUCCIEAOBATEIbCKOM M MPOEKTHOMN
NEATEIbHOCTH C HCIOJIb30BAHUEM M3MEPUTEIBHBIX YCTPOWCTB U J1AOOPaTOPHOTO
000py/IOBaHUS;

peniaTh pacueTHBIC 3a7a4H C SBHO 3aJJaHHON U HESIBHO 33JIAaHHOM (PU3HYECKON MOJICIIBIO:
Ha OCHOBaHWM aHaAJIM3a YCIOBHS BBIOMpaTh (PU3MUECKUE MOJEIH, OTBEUYAIOIINE
TpeOOBaHUSIM 3a7aud, MPUMEHSATH (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH M ITOCTYJIAThI
(bU3UYECKUX TEOPUM MPU HUCTOJIB30BAaHUM MaTeMaTHYECKHUX METOJIOB peIIeHUs 3ajad,
MIPOBOJUTH Pacye€Thl HA OCHOBAHUY UMEIOIIMXCS JaHHBIX, aHATU3UPOBATh PE3YJbTAThl U
KOPPEKTUPOBATh METO/IbI PEIICHUS C YUE€TOM IOJIYYEHHBIX PE3yIbTaToB;

peliaTh Ka4eCTBEHHBIE 3a/1a4u, TPEOYIOINe NMPUMEHEHUS] 3HAHUN U3 Pa3HbIX Pa3/eiioB
Kypca (U3UKH, a TaKXKE HMHTErpallid 3HAaHUW U3 JAPYTHX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO IIMKJIA: BBICTPAUBATh JIOTUUECKYIO LIEMIOYKY PACCYXKICHUIN C MCTIOJIb30BAHUEM
M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NUECKUX SIBJICHUM;

HCIIOIb30BaTh TEOPETUUECKUE 3HAHUS JJI1 OOBSICHEHUS] OCHOBHBIX MPUHIIUIIOB PabOThI
HM3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJOTHYECKHX MPOIIECCOB;
MIPUBOAUTE TPUMEPHI BKJIaa POCCUNUCKUX U 3apyOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IIPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHaJIM3UPOBATh U OLICHUBATH ITOCJICICTBUS OBITOBOM 1 MPOU3BOJICTBEHHOM JICSITEIIHHOCTH
YeJioBeKa, CBSI3aHHOM C (PU3UYECKUMHU TIpolleccamMH, C TO3UIMHA DKOJIOTHYECKON
0€30MacHOCTH, TPEACTABIACHUM O paIlMOHAJBLHOM TPUPOAOIIOIL30BAHUHN, a TaKKe
pPa3syMHOM HCHOJIb30BAHUN JIOCTHMKEHHM HAyKHM W TEXHOJOTMW I JaJbHEHIIEro
Pa3BUTHUSI YEJIOBEYECKOTO 00IIECTBA;

MIPUMEHSTH Pa3uyHble cIocOoO0bl paboThl ¢ nHGOpMaIend GU3NUECKOro COEepPIKaHUS C
HCIIOJIb30BAaHUEM  COBPEMEHHBIX  MH(OPMAIMOHHBIX  TEXHOJOTHH, TIPU  ATOM
HCIIOIb30BaTh COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTUH TSI TIOUCKA, TTepepadoOTKU
U TpEIbIBICHUST Y4eOHON M HAYYHO-MOMYJISIpHON MHGOpPMAIUU, CTPYKTYPUPOBAHUS U
UHTEpIpeTanuy WHHOPMAIINH, TOTYYEHHON U3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKHU
aHAJM3UPOBATh TMONy4aeMyr0 HH(GOPMAIIUIO U OIEHUBATH €€ JIOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIINXCS 3HAHUH, TaK M HAa OCHOBE aHaJIM3a HCTOYHHUKA HH(GOPMAITUH;
MPOSIBJISATh  OPraHM3allMOHHBIE W [IO3HABaTEIbHBIE YMEHUS CaMOCTOSATEIHHOTO
MpUOOPETEHUS] HOBBIX 3HAHWW B TMPOIECCE BBIOJHEHUS] TPOCKTHBIX W y4eOHO-
HCCIIeIOBATENBCKUX PadoT;



paboTaTh B TpyHIe C HMCIOJHEHHWEM PA3JHYHBIX COIHMAIBHBIX DPOJICH, TIaHUPOBAThH
paboTy Tpymmbl, palMOHAIBHO PACIPEACTATh JESTEIbHOCTh B HECTaHIAPTHBIX
CUTyallusX, OIICHWBATh BKJIAJ KaXIOTO W3 YYACTHUKOB TPYIIBI B pEHICHUE
paccMaTpuBaeMoOM MPOOIEMBI,

NpOSBISITH ~ MOTHBAallMIO K Oyaymiedl  mpodeccHoHambHOW — JACATETBbHOCTH IO
CTHCTIHAIBHOCTIM (PU3UKO-TEXHUYECKOTO TIPODHIISL.



COIJEPXKXAHHUE YYEBHOI'O ITPEIMETA «®U3UKA»

10 kaace

ba3oBsIif ypoBeHb (2 yaca)

VYr1yOJieHHBIH ypOBEHb (5 4acoB)

Paznen 1. ®usnka 1 METO/IBI HAYYHOTO MTO3HAHUS (2 yaca)

Pasznen 1. Hayuyubslii MeTOJ MO3HAaHUS NPUPOIBI (6 4acoB)

®dusuka — Hayka o npupoze. Hayunsie MeTo/bl MO3HAHUS OKPYKAIOIIErO MUpa.
Posb 3xcniepMeHTa U TEOPUU B MPOLIECCE MO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B
busuke. MoaenupoBaHue GU3HYECCKUX SIBJICHUI U MPOIECCOB.

Hayunsie runoressl. Pu3H4eCcKre 3aKOHbI M TEOPUH. [ paHULIBI IPUMEHUMOCTH
duszndeckux 3akoHOB. [IpuHImMI coorBeTcTBHs. Poib M MecTO (GU3HKU B
(GbopMUPOBAaHUU COBPEMEHHOW HAy4YHON KapTUHBI MHpA, B MPAKTUYECKOU
NeSTEILHOCTH JIIOJIEH.

JlemoncTpanuu 1. AHanmoroBble M LU(POBBIE H3MEPUTEIbHBIE IPUOOPHI,
KOMITBIOTEPHBIE TaTUYUKH

dusnka — QyHaaMeHTalIbHAS HAayKa O pupoze. HayuHblii MeTO TO3HAHUS U
METOABl HCCIEAOBAaHUS (PU3NYCCKUX SIBICHUH. DKCIEPUMEHT W TEOpHUS B
nporiecce o3HaHus IpUpobl. HaOmonenue u SKcriepuMeHT B pusuke.
Cnocobvl uzmepenuss ¢usuueckux 6eiuyuH (aHanoeosvle U Yupposvie

usmMepumenvhvle NPUOOPLl, KOMNLIOMEPHLIE OAMYUKOSbIe — CUCTHEMbL).
[loepewnocmu  usmepenuil  usuueckux — GeluuuH  (abcomomuas — u
OMHOCUMENbHAS).

MogzenupoBanue (GU3NYECKUX SIBICHUN U IPOLECCOB (MaTepuaibHasl TOUKA,
a0COJIIOTHO TBEPJIOE TEJIO, UeabHAas! )KUKOCTh, UI€AIbHBIN Ta3, TOYeUHbII
3apsa). I'mnoreza. @Pu3nMyeckuil 3aKOH, TPAHUIBl €r0 INPUMEHUMOCTH.
®usnueckas Teopus. Ponb n Mecto Gpu3nku B popMUpOBaHUU COBPEMEHHOMH
Hay4YHOW KapTHHBI MUPA, B IPAKTUYECKON AEATEIbHOCTH JIFOJEH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol, RPAKMUKYM
1. MHzmepenue cunvr moxa u HanpsiceHus 6 yenu NOCMOAHHO20 MOKA

npu NOMOWU AHANO208bIX U YUPPOBBIX USMEPUMETbHBIX NPUDOPOE.

2. 3uaxomcmeo c yughposoii nabopamopueii no ¢usuxe. IIpumepoi

UBMepeHUs (PU3U1eCKUX GeTUUH NPU NOMOUU KOMNLIOMEPHBIX OAMYUKOS.

Paznen 2. Mexanuka (18 yacoB)

Paznen 2. Mexanuka (35 4acoB)

Tema 1. Kunemaruka (5 yacoB)

Tema 1. Kunemaruka (10 gacoB)




Mexannueckoe ABuxkeHue. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHXKECHHS.
Cucrema orcuéra. TpaekTopusi.

[lepemernienue, CKOpocTh (CpelHssl CKOpPOCTb, MIHOBEHHasi CKOPOCTb) M
YCKOpEHHE MaTepuaIbHON TOUKH, UX MPOCKLIMUUA HA OCH CUCTEMbI KOOPIUHAT.
CiioxeHre nepeMenieHui U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE NPSIMOJIMHEHHOE NBMKeHHE. [ paduku
3aBUCUMOCTH KOOPJIHMHAT, CKOPOCTH, YCKOPEHHSI, ITyTH U NTEPEMEIICHUS
MaTepUasbHON TOYKU OT BPEMEHH.

CBobOoaHOE najieHue. YcKopeHrue CBOOOIHOr0 MaieHus.

KpuBonunerinoe nprxeHue. J[BukeHne MarepuaibHON TOUKU 11O
OKPYXHOCTH C IIOCTOSIHHOM 110 MOAYJIIO CKOPOCTBIO. YIJIOBasi CKOPOCTb,
nmHelHas ckopocTh. [leproa n yactoTta obpamenus. LlenTpocTpemutensHoe
yCKOpeHue. Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue:
CITUJIOMETP,

Mexanuueckoe IBuxKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUXKEHHUSI.
Cucrema orcuéra.

[ Ipsimas u obpammuas 3a0auu MEXaHuKu.

Paouyc-eekmop mamepuanvHoti mouku, e20 NpoeKyuu HaA OCU CUcmembvl
koopounam. TpaekTopusi.

[lepemenienue, CKOpOCTh (CpelHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U
YCKOpPEHHE MaTepUaIbHON TOUKH, UX MPOEKIUU Ha OCHU CHCTEMbI KOOPUHAT.
CrnokeHue nepeMeleHui 1 CI0KEHUE CKOPOCTEH.

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBHKEHUE. 3aBUCUMOCTh
KOOpAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MAaTepUAIIBHONW TOYKU OT BPEMEHU U
X TpaduKy.

CBoOonHoe majzeHue. YCKOpEeHHe CBOOOAHOTO TaneHus. /[eudicenue mena,
OpOUEHH020 NOO Y2lloM K 20PUOHMY. 3A8UCUMOCTb KOOPOUHAM, CKOPOCMU




NBU>KEHUE CHAPSJIOB, LIETTHBIE U PEMEHHBIC TIEPEIavH.
/lemoncmpayuu
1. Mogmens cUCTEMEL
XapaKTePUCTHUK JBHXKCHHUS.
2. [IpeoOpa3zoBanue TBUKCHHM C UCIIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.
3. [lanenue Ten B BO3yXe U B pa3pe’KeHHOM IMPOCTPAHCTBE.
4. HaOnroneHue IBWKEHUS Tea, OPOIICHHOTO MO YIJIOM K TOPH30HTY U
TOPU30HTAJILHO.
5. U3mepenne yckopeHust CBOOOAHOTO MaJACHHUS.
6. HanpaBneHune ckopocTH MpH ABMKEHUU 110 OKPY)KHOCTH.
Yuenuueckuii 5xcnepumenm, nadopamopuuie padomuoi>
1. HM3ydeHue HEpPAaBHOMEPHOTO [IBIDKCHHMSI C LEIBIO OMNpEaeICHUs
MTHOBEHHOM CKOPOCTH.
2. MHccnenoBaHue COOTHOMICHUS MY Ty TSMHU, TPOUICHHBIMHU TEJIOM 32
MIOCJIEI0BATENbHBIE PABHBIE POMEKYTKU BPEMEHHU IIPU PAaBHOYCKOPEHHOM
JBIKEHUH C HA4YaJIbHOM CKOPOCTHIO, PaBHOH HYIIO.
3. V3ydeHune NBIOKEHUS IIApHUKa B BA3KOH JKUIKOCTH.
4. M3ydyeHne ABMKCHUS Tella, OPOIICHHOTO TOPH30HTAIIBHO.

OTC‘léTa, HIUIIOCTPpAanuA  KUHCMATHUYCCKHX

U YCKOPEHUs MamepuaibHOU mo4Ku om epemeru u ux epaguxu. KpuBoamHeHHOE
JBIOKEHUE. [IBI)KEHUE MATEpUAIBHOM TOYKH 110 OKPYKHOCTHU. YIIIOBAs U JINHEHHAs

ckopoctb. Ilepuon wu wactota oOpamenus. lLleHTpocTpeMurenbHOe
(HopManbHOE), KacarellbHO€ (TaHIM€HIUAJIBbHOE) M IOJIHOE YCKOPEHME
MaTepHalbHON TOUKH.

TexHuueckue ycmpoiicmeéa U MmMexHOLo2UYecKue npoyeccvl: CIUIOMETP,

NBUKEHHE CHapsOB, LENHbIe, IIecTepéHuYaTble W peMEHHbIE Iepenadd,
CKOpOCmHble TUdmaol.

/lemoncmpayuu

Mozenb cuCTEMBI OTCU€Ta, WIUTIOCTPALUS KUHEMATUYECKUX XapaKTEPUCTHUK
TTBUOKEHUSI.

Cnocobwi uccneoosanus 08UNCEHUI.

Hnntocmpayus npedenvHo2o nepexooa u usmepenue MeHO8EHHOU CKOPOCHIU.
[IpeoOpa3zoBaHue IBUKEHUM C UCTIONIH30BaHUEM MexaHU3MOB. [laenue

TEJ B BO3JyXE U B Pa3pPEeKEHHOM MTPOCTPAHCTBE.

Habnronenvne ABMXKEHHUs Tena, OpOLIEHHOIO IOJ YIIOM K TOpPU30HTY H
TOPU30HTAIIBHO.

Hanpapnenue CKoOpoCTH MPH JIBUKEHUH IO OKPY>KHOCTH.

[ [peobpa3zosanue yenosoti ckopocmu 8 pedyKkmope.

CpasHnenue nymeti, mpaekmopuil, cKOpocmell 08UNCEHUsI 0OHO20 U MO20 HCe
mejna 6 pasHvlX CUCMeMax Omcuéma.

Yuenuueckuit  sxcnepumenm, nadopamopnvie padomvl, npPAKMUKYM
M3yueHre HEpaBHOMEPHOTO JBHIKCHHS C IENBI0 OIPEEIICHUS] MIHOBEHHOM
CKOPOCTH.

H3mepenue yckopenusi npu npsamMoaIuHetiHoM PA8HOYCKOPEHHOM OB8UNCEHUU NO
HAKJIOHHOU NJIOCKOCTIU.

Hccnedosanue 3asucumocmu nymu Om 6peMeHu NpU PA6HOYCKOPEHHOM,
08UICEHUU.

H3mepenue yckopenusi c60000H020 NAOeHUs (DEKOMEHO0B8AHO UCNONb308AHUE
yugposoti 1abopamopuu).

M3yueHue NBUKEHUS Tena, OpOIIEHHOTO TOPU3OHTANBHO. [Iposepka eunomeswvl
0 NPAMOU NPONOPYUOHANLHOU 3ABUCUMOCTIU MeENHCOY OAIbHOCHbIO NONEMA U

HAUAAbLHOU CKOpocmbro meila.

3pech v fanee NPUBOAUTCA PACLUMPEHHbIV nepedeHb 1abopaTopHbIX PaboT 1 OMbITOB, U3 KOTOPOTO YYUTE/b AeNaeT BbIBOP N0 CBOEMY YCMOTPEHMIO C yYETOM BbibpaHHOro YMK 1 nmetoLeroca o6opyaoBaHums.



U3yuenue O8udiceHuss mena no OKPYHCHOCMU C NOCMOAHHOU NO MOOVIIO
CKOPOCMbIO.

Hccnedosanue 3asucumocmu nepuooa oopaujeHusi KOHU4ecko2o MasimHuKa

om e2o napamempos.

Tema 2 .JIlunamuka (7 yacoB) Tema 2. [Ilunamuka (10 gacoB)

[IpuHnun  orHocurensHocTH  [amwted.  llepseii  3axkoH  Herorona. |[IepBbiii 3akoH Hberorona. MHepuuanpHblie cucteMbl orcuéra. IIpuHuumn
HHepuuanbHble CUCTEMBI OTCUETA. otHocutenbHOocTH  lanunes.  Heunepyuanvuvie  cucmemvl — omcuéma
Macca tena. Cuina. [lpunuun cynepriozuniuu cuii. Bropoii 3akon Hetotona juist  |(onpeodenenue, npumepul).

MaTepuaibHOM TOUKU. TpeTuii 3akoH HproTOHA 11 MarepuanbHbIX TOYEK. Macca tena. Cuia. [lpuHnun cynepno3uiumu cuil.

3akoH BceMupHOro TsaroteHus. Cuna tsoxectu. [lepBas kocmuueckas ckopocTs.  |Bropoii 3akoH HeroToHA 1)1 MaTepraibHON TOUKHU.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Tperuii 3akoH HproTOHA 7151 MarepuaibHbIX TOUEK.

Tpenue. Bunbl TpeHus (mokosi, ckoiabxeHus, kaueHus). Cumna tpenus. Cyxoe |3akoH BCEMHUPHOIO TATOTEHUS. IDKBUBANEHMHOCMb  2PAGUMAYUOHHOU
TpeHue. Cuila TpeHHUsl CKOJIBXEHUS M cuia TpeHus nokosd. Kospduument |u unepmuoii maccoi.

Tpenus. Cuiia CONPOTUBIICHUS MIPH ABUKCHUH TeJla B KUIKOCTH HIIU ra3e. Cuna TspkecTu. 3asucumocms yCKOpeHus c860000H020 NAOEHUSI O 8blCOMbl
[TocTynarensHOE U BpalareabHOE ABMKEHHE a0COIOTHO TBEPAOTO Tea. Hao NOBEPXHOCMbIO NIAHEembl U Om 2eozpaghuyeckol wupomsl. /leudsicenue
MOMEHT cuiIbl OTHOCUTENBHO OcH BpauieHus. [1nedo cuibl. YenoBus HebecHblx men u ux cnymuukos. 3akonvl Kennepa. IlepBas xocmuueckas
pPaBHOBECHS TBEPAOTO TeENA. CKOPOCTB.

Texnuueckue ycmpoticmea u npakmuieckoe npumeHerue. TOAIUITHUKY, Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec mena, osuscywezocsa c

JIBUJKEHUE UCKYCCTBEHHBIX CITyTHUKOB. yckopeHnuem.

/lemoncmpayuu Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBKEHUSI U CUJIa TPEHUS TTOKOS.
1. SIBnenue nHepIUH. Koadpdumment Ttpenus. Cuma compoTUBICHHS TpPH JBHKCHUU Tela B
2. CpaBHEHHUE MaccC, B3aMMOJICHCTBYIOIIHUX TEJl. PKUJKOCTH WIIA Tas3e, e€ 3a6UCUMOCMb Om CKOPOCMU OMHOCUMENbHO2O
3. Bropoii 3axon HeroToHa. 0BUIICEHUA.

4. zmepenue cui. /]asnenue. I'uopocmamuuecroe oasnenue. Cuna Apxumeoa.

5. CroxxeHue cuil. Texnuueckue ycmpoticmea u mMexXHOIO2UYecKue npoyeccovl: TOAIUIHUKH,
6. 3aBUCHMOCTB CHIIBI YIPYTOCTH OT Ae(hOpMAaITHH. TIBIDKEHHUE UCKYCCTBEHHBIX CITyTHHKOB.

7. HeBecomocTth. Bec Tema mpu ycKOpeHHOM TOIBEME W TIAJICHUU. Vlemoncmpayuu

8. CpaBHeHUE CUJT TPEHUS TIOKOSI, KAUEHUS U CKOJIbKCHHUS. Habnooenue 08udiceHusi meil 8 UHEPYUANbHBIX U HEUHEPYUATbHBIX CUCTEMAX
9. YcnoBus paBHOBecHs TBEPOTO Tena. Buabl paBHOBeCHSI. omcuéma.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomaol [ I[punyun omunocumensHocmu.

1. M3yuenue aBuKeHUS OpycKa MO HAKIIOHHOHN TTIOCKOCTH. Kauenue 08yx yunuHopos unu wapos pazHou Maccvl ¢ 0OUHAKOBbIM YCKOPEHUEM,

VccnenoBanye 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOUINX B MPYKHHE U OMHOCUMENLHO HEUHEPYUATLHOU CUCEMb] OMCYEMA.

[pe3nHOBOM o0pa3slie, OT UX JedopMaluu. CpasHenue pagnooelicmeayoujeli NPULONCEHHbIX K mely CUlL ¢ NPou3sedeHueM

HccrnegoBanue yCJIOBI/Iﬁ paBHOBCCHUA TBépI[OFO TCJIa, UMEIOINETO OCh BPAIICHUSA. pMACCHl meld Ha e20 YCKOPEHUE 6 I/lHepI/ﬂ/la]leOZZ cucmeme omc4éma




Pagerncmeocu, 603HUKAIOWUX 6 pe3yibmame 83aumooericmeus men. Mizmepenue
Macce no 63aumooeticmeuro.

Hegecomocmep.

Bec Tena npu yCKOPEHHOM MOABEME U TIA/ICHUH.

[[enmpoberctbie MexaHu3Mbl.

CpaBHEHUE CHUJT TPEHUS MTOKOsI, KAYCHHSI U CKOJIBKCHUS.

Yuenuueckuiit Ixcnepumenm, nabopamopusie padomvl, NPAKMUKYM
W3mepenre paBHONEHCTBYIONIECH CHJI MPU ABMXKCHUHM OpycKa MO HAKJIOHHOW
TUTOCKOCTH.

[Iposepka cunomeswvl 0 He3A8UCUMOCTU BpeMeHU OBUNCEHUS OPYCKA NO
HAKIOHHOU NJIOCKOCIMU HA 3A0AHHOe PACCMOSIHUE 0N €20 MACCHL.
VccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIONIMX B MPYKUHE U
pPE3UHOBOM 00pa3Iie, OT uX JedopMalny.

H3yuenue 08UdNCeHUs CUCMEMbL e, CEA3AHHBIX HUMbIO, NePEeKUHYMOl yepes
1éeKutl O10K.

H3zmepenue koappuyuenma mpenus no eeruyune y2no8020 Kodpguyuenma

sasucumocmu F (N).

mp
Hccnedosanue 0udicenuss Opycka no HAKJIOHHOU NJIOCKOCMU C NepeMeHHbIM
Ko3¢hpuyuenmom mpemus.

H3yuenue 0sudcenust 2py3a Ha 641y ¢ MpeHUem.

Tema 3 Craruka TBepAoro Temna (5 4acoB)

AbcomoTHO TBEpHoe Temo. [locTymarenbHoe M BpallaTelbHOE JBHKEHUE
TBEPAOro Tesna. MOMEHT CHIJIbI OTHOCUTENIBHO OCU BpauueHus. [lnedo cumsl.
CroxeHne Ccui, TPUWIOKEHHBIX K TBEpHoMy Teny. LleHTp TshkecTn Tena.
YcnoBuss  paBHOBeCHs TBEPAOrO Tena. YCTOMYMBOE, HEYCTOWYMBOE,
0e3pa3nTuyHOE paBHOBECHE.

Texnuueckue ycmpoiucmea u mexHOLo2UYecKue npoyeccovl: KPOHIITEWH,
CTPOMTENbHBIN KpaH, peméTyarbie KOHCTPYKIIHH.

Vlemoncmpayuu

'YcioBus paBHOBecHs. Busl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnuie padoomot, npAKMUKYM
WccnenoBanue yciioBUil paBHOBECHUS TBEPIOTO TeJIa, UMEIOIIETO OCh
BpaIIeHUSI.

KoHcTpynpoBaHre KpOHIITEHMHOB U pacy€T CUIT YIIPYTOCTH.




M3ydeHue ycTon4MBOCTH TBEPAOIO TEJIA, UMEIOLIETO IUIONaAb OIIOPHI.

Tema 3 3akoHBI COXpaHEHUs B MexaHUKe (6 4acoB)

Tema 4 .3akoHbl coxpaHeHus B MexaHuke (10 uacos)

Hmnynbsc MarepuaabHOM TOUKH (Teja), CUCTEMbl MaTEepUANIbHBIX TOYEK.
HMiynbe cuibl 1 U3MEHEHUE UMITyNbCa Tela.
3aKOH COXpaHEHHUs UMITyJIbca. PeakTHBHOE IBUKEHHUE.
Pabora crisl. MOIITHOCTE CHJIBI.
Kunernueckas 3Heprusi MarepuanbHON TOUKH. Teopema 00 U3MEHEHUH
KHHETUYECKON YHEPIHH.
[lorennmansHast sHeprus. [loTeHnnanbHas sHeprus ynpyro 1epopMUpOBaHHON
npykuHbl. [loTeHnanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3eMIIH.
[loTeHuManbHbIE U HEMOTEHIMANIBbHBIE CUiIbl. CBA3b paOOThl HEMOTEHLUATBHBIX
CHJI C U3BMEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHECHMUS
MEXaHUYECKOW YHEPTHH.
YIpyrue v Heylpyrue CTOJIKHOBEHHUS.
Texnuueckue ycmpoiicmea u npakmuieckoe npumeHerue: BOLOMET, KONEp,
IIPY’KUHHBII IACTOJIET, IBUKCHHUE PAKET.
lemoncmpayuu
1. 3akoH coxpaHeHHs UMITyJIbCa.
2. PeakTHBHOE JIBIKCHUE.
3. [lepexoa moTeHIMAIBHON SHEPTUH B KHHETHUECKYIO U 00paTHO.
Yuenuueckuit sxkcnepumenm, nabopamopnsie pabomut
1. MH3yyeHue abCONIOTHO HEYIIPYTOro yAapa ¢ MOMOUIbIO ABYX
OJMHAKOBBIX HUTSHBIX MAasATHHUKOB.
2. MHccrnenoBanue cBs3u paOOTHI CHIIBI C U3MEHEHHEM MEXaHUIeCKOU
SHEPIrUU TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Hmmynbe MaTepruanbHON TOYKH, CHCTEMBI MaT€PUAIBHBIX TOUCK. [[enmp
Macc cucmemsl mamepuanvhblx mouek. Teopema o 08udCeHUU YyeHmpa
macc.

WMImynbe critbl M H3MEHEHUE UMITYIIbCa Tella. 3aKOH COXPAaHEHUS

UMITYJIbCA.

PeakTnBHOE JIBIKECHUE.

Momenm umnynvca mamepuanvhol mouku. [Ipedocmasnenue o coxpanenuu
MOMeHMa UMNYIbCA 6 YEHMPATbHBIX NOJAX.

Pabota cuibl Ha MaJOM U Ha KOHEYHOM NiepeMelieHuH. [ paghuueckoe
npedcmaenenue pabomoi cuibl. MOIIHOCTD CHIIBI.

Kunernyeckas sHeprus MarepuaibHO Touku. Teopema 00 n3MEHEHU U
KWHETUYECKON SHEPTUU MaTepUaIbHON TOYKH.

[ToTeHIMaMbHBIE M HETIOTCHIUAIBHBIC CHIIBL. [lomeHyuanbHas sHepeusl.

[ lomenyuanvras snepaus ynpy2o 0eqhopmupo8aHHOU NPYHCUHDL.

I lomenyuanvnas suepeusi mena 6 0OHOPOOHOM PABUMAYUOHHOM NOJLe.
IlomeHyuanvHas sHepeus mena 8 cpasumayuOHHOM noie 00HOPOOHO20 Wapd
(6Hympu u ene wapa). Bmopas kocmuueckas ckopocms. Tpemuvs Kocmuueckast
CKOpOCMb.

CBsi3p pabOTHl HETMOTCHUIUANBHBIX CHJ C W3MEHEHHEM MEXaHWYECKOM
HPHEPTUU CHUCTEMBbl Tel. 3aKOH COXPAHEHUS MEXaHHMYeCKOW HSHEeprum.
Ynpyeue u neynpyeue cmonknogenus.

Ypasnenue Bepnynnu 0na uoeanvhotl sHcuOKocmu Kak cieocmeue 3aKoHa
COXpaHeHUss MeXaHUYeCKOU IHepeUlU.

Texnuueckue ycmpoticmea u mexHoni02u4eckue npoyeccyl: IBUKEHHE PaKeT,
BOJIOMET, KOTIEP, MPYKUHHBIA MHUCTOJIET, 2UPOCKON, (hueypHoe Kamanue Ha
KOHbKAX.

/lemoncmpayuu

3aKOH COXpaHEHHsI UMITylTbca. PeakTHBHOE NBMKECHUE. M3MmepeHue
MowHOCMU CUbL.

H3meneHue snepauy mena npu cogepuleHuu pabomul.

B3aumHbIe MpeBpalieHus] KHHETHYECKOW W MOTEHIUAIBHON SHEPrHid NpH
NeCTBUY Ha TEJO CHJIBI TSDKECTH W CHIIBI yrpyrocTH. Coxpanenue
SHepeuu npu c60O0OHOM NAOEHUU.




Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut, nPAKMUKym
1. Usmepenue umnynoca mena no mopmosHOMY Nymu.
2. HM3mepenue cunvl msazu, ckopocmu mMooenu 21eKmpomoouss u
MOWHOCMU CUTIbL MALU.
3. Cpasnenue usmeHenus UMNYIbCa meia ¢ UMNYIbCOM CUTDL.
4. Hcenedosanue coxpanerus UMnyibca npu ynpy20m 63aumo0etcmeuu.
5. U3mepenue kunemuueckou IHep2uu meia no mopmo3HOMy nymu.
6. Cpasnenue usmeHenuss NOMEHYUANbHOU IHEPSUL NPYIHCUHBL C
pabomoii cunvl mpeHusl.
7. Onpeoenenue pabomvi cuibl MmpeHus nPu O8UNCEHUU Meld No
HAKJIOHHOU NJIOCKOCHU.

Pasznen 3. Monexynsipaas ¢pusnka u TepMoanHaMuKka (24 gaca)

Paznen 3. Monexynsipaas ¢pusnka u TepMoanHaMuka (49 gacon)

Tema 1. OCHOBBI MOJIEKYIISIPHO-KMHETHYECKOI TeopuH (9 yacoB)

Tema 1.1 OcHOBBI MOJIEKYTTSIPHO-KUHETHYECKOM Teopuu (15 yacos)

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. Auddysus. Xapakrep ABIKCHHUS U
B3aUMOJICHCTBHS YacCTHUIl BelecTBa. MoJenu cTpoeHus ra3oB, )KUAKOCTEH U
TBEPMBIX TE U OOBSICHCHHE CBOMCTB BEIIECTBAa HA OCHOBE ITHX MOJICIICH.
Macca u pazmepsl Mosekyi. KomuectBo Bemectsa. [loctosnnas ABoraapo.
TemoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temneparyp
[lenbcus. Monens uaeanpHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-
KMHETUYECKON TEOPHUH UIECaTLHOTO ra3a. AOCOMIOTHAS TeMIIeparypa Kak Mepa
CpelHel KHHETUYECKOM SHEPTHH TETUIOBOTO JBHKCHHS YaCTHUII ra3a.
[[Ixana temneparyp KenbBuHa. ['a30Bble 3aK0HBI. YpaBHEeHUEe MeHaene-
eBa—Kaneiipona. 3akon Jlansrona. M3omporieccsl B uaeaabHOM rase ¢
MOCTOSTHHBIM KOJTMYECTBOM BelllecTBa. | paduueckoe mpeacTaBieHue
M30IPOIIECCOB: M30TEpMa, U30X0pa, n300apa.
Texnuueckue ycmpoticmea u npaxkmuyeckoe npumereHue: TepMOMETP,
OGapomeTp.
/lemoncmpayuu

1. OmbITHI, [OKA3BIBAIOIINE TUCKPETHOE CTPOSHHE BEIIECTBA, (POTO-

rpaduu MOJIEKYJT OPTaHUYECKUX COSAMHEHUH.

2. OnbITh 10 TG QY31 KUAKOCTEH U ra30B.

3. Mogens OpOyHOBCKOTO JIBUKCHUS.

4. Mopnenb onbiTa LlTepHa.

OcHOBHBIE TIOJIOKEHUS MOJIEKYIsipHO-KHeTn4Yeckor Teopun (MKT), nx
onbITHOE 0O00cHOBanHue. uddy3us. BpoyHOBCKOE NMBIKEHHUE. XapakTep
TIBHKCHHSI M B3aUMOJICHCTBUS YaCTHIL BellecTBa. MoJiesii CTpOSHHs ra30B,
PKUJIKOCTEHN M TBEPIBIX TE M OOBSICHEHNE CBOMCTB BEIECTBA HA OCHOBE

HTUX Mojenel. Macca u pa3mepbl Mosiekyln (aroMoB). KonnuecTBo

BemecTBa. [locrosunas ABorajpo.

TennoBoe paBHOBecue. Temneparypa u cnocoObl e€ n3mepenus. [kana
temreparyp Llenbcus.

Mognens naeansHoro raza B MKT: yacTuiel raza 1BHXKyTCsS XaOTHYECKH U

HE B3aUMOJICHCTBYIOT APYT C APYIOM.

["a30BbI€e 3aK0HBI. YpaBHeHHE MeHnneneesa—Kinaneiipona.

AOcomnoTHas Temneparypa (mkana remmneparyp KensBuna). 3akon [lanbroHa.
W3omporiecchl B BA€albHOM I'a3e ¢ HOCTOSHHBIM KOJTMYECTBOM BEILIECTBA.
['padmueckoe mpecTaBiIeHUEe N30MPOLIECCOB: U30TEPMA, U30X0pa, U30-

Oapa.

CBsi3b  MEXIy [JIaBI€HHEM U  CpeJHEH KHWHETUYECKOM dHepruei
MOCTYNAaTeIbHOTO TETJIOBOTO ABMKEHUS MOJIEKYIT HJI€aIbHOTO ra3a (OCHOBHOE
ypasHeHne MKT uzneanpHoro rasa).

Ces13b abConomHoU memnepantypbl MepmMoOUHAMUYECKOU CUCIEMbL CO CPeo-Hell
KUHemu4eckou dHepauell NOCMynameibHO20 menio8o20 08UNCEHUsL €€




5. OmnbIThl, 1OKa3bIBaIOIIME CYIIECTBOBAHNE MEXMOJIEKYISIPHOTO
B3aMMOZCUCTBHS.
6. Mozenb, HIUTIOCTPUPYIOLIAs IPUPOLY IaBIECHUS ra3a Ha CTEHKU COCY/a.
7. OnbIThl, WUTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UEATBHOIO r'asa,
U30-ITPOLIECCHI.

Yuenuueckuit sxkcnepumenm, nabopamopnusie pabomul
1.  Ompenenenue macchl BO3/1yXa B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHHil 00bEMa KOMHATHI, JaBJICHUS U TeMIIepaTypbl BO3/1yXa B HEll.
2.  HccrnenoBanue 3aBUCHMOCTH MEXy ITapaMeTPaMU COCTOSTHUS
pa3peKEeHHOro rasa.

yacmuy.
Texnuueckue ycmpoucmea u mexHonio2uueckue npoyeccvl: TEPMOMETD,
0apoMeTp, noryyeHue HaHOMamepuaLos.

/lemoncmpayuu

Monenu TBMKEHUS YaCTHII BELIECTBA.

Mopenb OpOYHOBCKOTO JIBUKEHHUSI.

Bu0eoponuk ¢ 3anucvio peaibHo20 6POYHOBCKO20 OBUNCEHUS.

nddy3ust sxuaKoCcTeH.

Mopnenb onbita [lTepHa.

[TpuTsHKEeHUE MOJIEKYIL.

Mopnenu KpUCTaITTHYECKUX PEIIETOK.

HabGnrofenre u uccieaoBaHue H30IMpOoIIeCCOB.

Yuenuueckuit Ikcnepumenm, nabopamopHvie padomvl, NPAKMUKYM
Uccnedosanue npoyecca YCMAHOBLEHUs MENI08020 PABHOBECUs NpU
mensi0ooMmene MedHcoy 20payell U X0100HOU 80001

H3yuenue uzomepmuiecko2o npoyecca (PeKomMeHO008aHO UCNONb308AHUE
yughposoil n1abopamopuu).

U3yuenue usoxoproco npoyecca. Mzyuenue uzobaproeo npoyecca.

IIposepka ypasHeHus: COCIMOAHUSL

Tema 2. OcHoBbl TepMoarHaMuku (10 gacos)

Tema 2. Tepmonunamuka. TeroBbie MamHbl (20 9acoB)

TepMmoguHamMuyeckas cucteMa. BHYTpeHHSS QHEPT U TEPMOAMHAMUYECKON
CHCTEMBI 1 criocoObl €€ n3MeHeHus. KonnyecTBo TemnoTsl U paboTa.
BHyTpeHHsIs 3HEprusi OTHOATOMHOTIO MIEAJIBHOIO ra3a. Buipl Temionepenaqun:
TEIJIONPOBOJAHOCTD, KOHBEKIIMS, U3Iy4yeHUeE. YeabHas TENI0EMKOCTh
BelecTBa. KomuecTBo TEI0TH IPH TEILIoNepeaye.

[lonsitTue 00 anuabarHom mpouecce. [lepBblif 3aKOH TEPMOIMHAMUKH.
[IpuMeHeHne TMepBOro 3akOHa TEPMOAMHAMUKM K  HM30IpoLeccaMm.
['paduueckas nHTEpHIpeTaIus padoThI rasa.

BTopoii 3akoH TepmoauHaMuku. HeoOparumMocTh mpoI1ieccoB B MPUPOJIE.
TernnoBbie MamuHbL. [[pUHINIIBI IECTBHS TEIUIOBBIX MamiuH. [IpeoOpazoBanus
SHepruu B TerioBbIx MammnHax. KITJ[ TermoBoi mamumuel. [{ukn KapHo u ero
KII/I. Dxonoruueckue npoOieMbl TEMIIOIHEPTETUKH.

Texnuueckue ycmpoucmea u npaxmuieckoe npumeHeHue: TBUrareib
BHYTPEHHET0 CrOpaHusi, OBITOBOI XOJIOIUIBHUK, KOHAUIIMOHED.
/lemoncmpayuu

Tepmoounamuueckas (T/]) cucmema. 3aoanue snewinux ycaosuti ons T/]
cucmemvl. Bhewnue u enympennue napamempui. [lapamempor T/ cucmemsi
KaK cpeonue 3HaAUeHUs 6eUYUH, ONUCLIBAIOWUX €€ COCMOSHUE HA
MUKPOCKONUYECKOM YPOGHe.

Hyneeoe nauano mepmoounamuxu. Camonpoussonvras peraxcayus T/]
cucmembol K menjio6omy pagHO6ecUio.

Mozens HIeanbHOro rasa B TEPMOAMHAMUKE — CHUCTEMAa YPaBHEHHM:
ypaBHeHne MenneneeBa—Kiianelipona M BBIpaKE€HHE Uil BHYTPEHHEHN
DHEPIrUU. YCJIOBHUSA INPUMEHUMOCTH DTOM MOJEIU: HH3Kasg KOHLEHTpaLUs
JaCTHULl, BBI-COKHE TeMIleparypsl. BbeIpakeHue miii BHYTPEHHEHW SHEpPruu
OJHOATOMHOIO HACANIbHOIO rasa. Keasucmamuueckue u Hecmamuyeckue
npoyeccoi.

OneMeHTapHas paboTa B TepMOIMHAMMKe. Brrancinenue paboTsl o rpaduky
rpolecca Ha p V-quarpamme.

Teronepenaua kak criocod U3MEHEHUs! BHyTpeHHe! sHepruu T/] cucrembl




1.  N3MmeHeHue BHYTpEHHEW SHEPTUU Tejla IPU COBEPIICHUN PAOOTHI: 6e3 cosepieHus paboTbl. KoHBEKIIMS, TEIUIONPOBOAHOCTD, U3TyUYEHHE.

BBUIET MPOOKH M3 OYTBHUIKH O] ISHCTBUEM CKATOTO BO3/yXa, HAarpeBaHue KonuuectBo Temnorsl. TemnoéMkocTs Tena. Yoenvuas u moaapuas

s¢upa BIATYHHOH TpyOKe MyTéM TpeHUsl (BUAECOAEMOHCTPALIHS). mennioémkocmu eewjecmea. Ypasnenue Maiiepa. YneibHas TEIUIOTa CTOPAHUS

2. M3meHeHne BHYTpEeHHEH S3HEepruu (TeMIeparypbl) Tela pu TorunBa. Pacyér konmmuecTsa TeIIoTsl npu Terionepenade. [lonstue 06

TEeIUI0-TIepe-Jaye. annabatHOM npouecce. [lepBblii 3aK0H TepMOIMHAMUKK. BHYTpeHHss

3. OmnbIT 10 a1MabaTHOMY PaCIIMPEHHUIO BO31yXa (OTIBIT C sHeprus. KonmdecTBo TemoTsl M paboTa Kak Mepbl H3MEHEHUS BHYTPEHHEN

BO3/1yLLIHBIM OI'-HUBOM). pHeprun T/ cucremsl.

4. Mogenu napoBoii TypOMHBI, JBUTATENsI BHYTPEHHETO CrOPaHMUsI, BTopoii 3aK0H TEpMOJIMHAMHUKU JIJI PABHOBECHBIX IPOLIECCOB: Yepe3

peaK-TUB-HOIO ABUTATEIS. 3aJJaHHOE paBHOBECHOE cocTosiHUE T/] cucTeMbl IPOXOAUT €MHCTBEHHAS
Yuenuueckuit ’xkcnepumenm, nabopamopnuvie pabomeot anunabara. AGcomroTHas TeMueparypa. BTopoil 3akoH TepMOAMHAMUKY JUIS
M3mepenue ynenbHOU TEeIIOEMKOCTH. HEPaBHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO MIEPEAATh TEIUIOTY OT Ooiee

XOJIOHOTO Tena K Oonee Harperomy 6e3 komnencanuu (Knaysuyc).
HeoOparuMocTh NpupoAHbIX MpolieccoB. [I[puHIUIBI JEHCTBUS TEIIOBBIX
MaIllKH.
KII. MakcumansHoe 3Hauenune KIIJI. [ukin KapHo. Dkonornyeckue
ACIIEKThI HCIOIb30BAaHUS TEIUIOBBIX JBUTaTesnell. TerioBoe 3arpsi3sHeHue
OKPYKArOLIEH Cpeibl.
Texnuueckue ycmpoticmea u mexHoi02uyecKue npoyeccyl: X0I0UIbHUK,
KOHJIMLIMOHEP, TU3EJIbHBINA 1 KapOIOpaTOPHbIN JBUTaTeNH, naposas mypouna,
NONyYeHue C6ePXHUKUX MeMnepamyp, Ymuiu3ayus «meniogulxy omxo0os ¢
UCNONb308AHUEM
Menn068020 HACOCA, YMUNUZAYUSA OUOOPSAHULECKO20 MONAUBA 011 8bIpaOOMKU
«Menno6ou» u anekmposnepeuu. /lemoncmpayuu

1. I3MeHenue Temneparypsl Ipy aainadaTHyeCcKoOM PacIIipPEHNH.

2. Bo3ny1iHoe OrHuBo.

3. CpaBHEHUE YIETHHBIX TETTIOEMKOCTEH BEIIECTB.

4. CriocoObl U3MEHEHHsI BHYTPEHHEH SHEPrum.

5. UccnenoBanue annabaTHOTO MpoIecca.

6. Komnviomepnvie modenu mennoguix ogueamernell.
Yuenuueckuit sxcnepumenm, nadopamopnsie padbomut, npaKmuKym

1. 3MepeHue ynenbHON TEIIOEMKOCTH.

2. Hccnedosanue npoyecca ocmuiganus eeujecmea.

3. Uccnedosarnue aduabammnoeo npoyecca.

4. U3yuenue 83aumoceasu IHepUt MeNCMONEKVIAPHO20 63AUMOOEUCHEUS]
U memnepamypul KUneHus #uoKocmel.

Tema 3. ArperarHbie cOCTOSIHUS BeecTBa. Da3oBbie Mepexob! (5 4acoB) Tema 3. Arperarneie cocTosiHUs BemecTBa. MazoBbie mepexos (14 qacos)




[TapooOpazoBanue u koHAeHcalus. Mcnapenne u kureHue. AOCOMOTHAS U
OTHOCHTEJIbHAS BIAXKHOCTh BO3/1yXa. HacklleHHbIi map. YienbHas Teraora
napooOpa3oBaHusl. 3aBUCIMOCTb TEMIEPATyphl KUIIEHUS OT JaBJICHUSI.
Teépnoe teno. Kpucrammueckue u amopdHbie Teaa. AHU30TPOIHS CBOMCTB
kpuctamos. JKunkue kpucrauibl. CoBpeMeHHbIe Marepuansl. [lnasnenue u
KpHUCTaJUIM3aus. YienbHas TersoTa miasneHus. Cyonumanus.
VYpaBHEHHE TEIJIOBOTO OanaHca.
Texnuueckue ycmpoiicmea u npakmuueckoe npumMeHeHue.: TATPOMETP U
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUH MOJIyUYEHHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.
/lemoncmpayuu

1. CBoiicTBa HACBIIIIEHHBIX MTAPOB.

2. Kunenue npy moHM>KEHHOM JIaBJICHUU.

3. CrtocoObl M3MepeHus BIAKHOCTH.

4. Habnrofenue HarpeBaHus ¥ IJIaBJICHUS KPUCTAJUTMUECKOTO BEIIeCTBa.

5. JleMoHCTpalus KpUCTAJIOB.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot
M3MepeHne OTHOCUTENBHOM BIIAXKHOCTU BO3yXa.

[TapooOpa3oBanue u koHAcHCaIws. Mcnaperue u kuneHue. YueiapHas TerioTa
napooOpazoBaHusL.

HacplileHHbIe ¥ HeHACHIIIIEHHBIE Maphl. KauecTBeHHAs 3aBUCUMOCTh
MJIOTHOCTHU U JAaBJICHUS HACHIIIEHHOT'O Mapa OT TeMIIepaTypbl, UX
HE3aBHUCHUMOCTh OT 00bEMa HACKHIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPaTypPhl
KHUIICHUS OT JaBJICHUS B KHUIKOCTH.

BraxHoCTh BO3yxa. AOCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTh. TBEpIOE
teno. Kpucrannmueckue u amopdHblie Tena. AHU30TPONHS CBOMCTB
KpucTauioB. [[mapnenne u KpucTauM3aius. YielbHas TeIUioTa TIaBICHuUSI.
CyOnumanus.

lechopmayuu meépooeo mena. Pacmsoicenue u cocamue. Cosue. Mooynw
FOnea. [Ipeden ynpyeux oeghopmayuil.

Tennosoe pacuupenue sxcuoxocmeti u meépovix mei, 00vbEMHOE U

1uHelinoe pacuupenue. AH2apMOHU3M MeNi08bIX KONeOAaHUll Yacmuy
gewiecmea KaK NPUYUHA meniogo2o pacuiupenus mei (Ha KayecmeenHom
yposHe).

[ Ipeobpazosanue suepeuu 8 pazoswix nepexooax. Ypasuerue meniogoco
bananca.

[ losepxHocmnoe Hamsdicenue. Koagppuyuenm
Hamsxcenus. Kanunnapuvle saenenus. [laenenue
nosepxHocmulio sHcuoxkocmu. Popmyna Jlannaca.
Texnuueckue ycmpoucmea u mexHonr02uyecKue npoyeccyl: KUJIKIUe KpUCTAIIbL,
COBpEMEHHbIE MaTepuabl.

/lemoncmpayuu

TennoBoe pacmmpenue. CBoWCTBa HACKHIIIEHHBIX MapoB. Kumenue.

KurieHre npu MOHMKEHHOM JIaBIICHUH.

H3mepenue cunbl nogepxHocmuo20 HamsdiceHus. Onvimovl ¢ MbLIbHbIMU
NAEHKAMU.

Cmayueanue. Kanunnsapnvie aenenus. Mooenu neHbI0MOHOBCKOU HCUOKOCTU.
CriocoObI m3MepeHus BIaKHOCTH. VccieioBanre HarpeBaHUs U TUTABJICHUS
KPUCTAJITUIECKOTO BELIECTBA.

Buowt dechopmayuii. Habnrooenue manvix oepopmayuii. Yuenuueckui
IKCnepumenm, nadopamopuvie padomsl, npaxmukym Hzyuenue
3aKOHOMEpHOCmel UChAPeHUsl HCUOKOCMELL.

U3mepenue yoenvHotl meniomol niasieHus ivoa. Mzyuenue ceoticms
HACHIUYEHHBIX NAPO8.

NOBEPXHOCTHOZ0
no0  UCKPUBLEHHOU




W3mepenne abCoMI0THOM BIIaXKHOCTH BO3/IyXa U OIIEHKA MacChl TapoB B
IIOMCIICHUU.

H3mepenue koa¢hhuyuenma nosepxnocmuo2o HamANCeHUsL.
Hsmepenue mooynsa FOnea. Hccnedosanue 3asucumocmu depopmayuu
pe3uno6020 0bpazya om NPUNOIHCEHHOU K HEMY CUbL.

Pasznien 4. DnexTponrHaMuka (22 gaca)

Paznen 4. Dnexrpoaunamuka (54 vaca)

Temal. Dnexrpocraruka (10 yacoB)

Tema. 1. Dnexrpuueckoe nosie (24 vaca)

DneKkTpu3alus Tel. OJIEeKTpUYecKuil 3apsi. J[Ba BuIa 3IIEKTPUUECKUX
3apsinoB. [IpoBOAHMKM, [HIEKTPUKM U IOJYNPOBOAHUKU. 3aKOH
COXpPaHEHUSs AIEKTPHUUECKOTO 3aps/ia.
B3aumogeiictue 3apsaaoB. 3akoH Kynona. ToueuHblil 2JIeKTpUYECKUi 3apsi.
DnexTpuueckoe noie. Hanpsuk€HHOCTH anekTpudeckoro mosst. [Tpunnumn
CYIEPHO3ULIMH MIEKTPUUECKUX nosiel. JInHuM HanpsEHHOCTU
PIIEKTPUYECKOTO TOJIS.
Pabota cuit anekrpocrarudeckoro noiis. [lorenmuan. Pa3HocTh MOTEHIIMATIOB.
[TpoBOIHUKH U AUAIEKTPUKH B AIEKTPOCTATUYECKOM ToJe. [ludnekTpuueckas
[IPOHUI[AEMOCTb.
OnexTpoéMKocTb. KoHneHcaTop. D1eKTpOEMKOCTh IIIOCKOr0 KOHIEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHEHCcaTopa.
Texnuueckue ycmpoticmeéa u npakmuyeckoe npumeHeHue: SIEKTPOCKOIL,
QIIEKTPOMETP, AIIEKTPOCTATUUECKAs 3alllUTa, 3a3€MJIEHHE IEKTPOIpHOOpOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN arnapar, CTpyHHbIN PUHTED.
/lemoncmpayuu

1. YerpoiicTBO ¥ IPUHLIKIT IEUCTBUS SJIEKTPOMETDA.

2. BzanmogeiicTBue Ha3IEeKTPU30BAHHBIX TeEJI.

3. DIeKTpUYecKoe ToJIe 3apsKEHHBIX TEIT.

4. ITpOBOAHMKH B JIEKTPOCTATUYECKOM TOJIE.

5. DIeKTpocTaTnYecKast 3aIuTa.

6. JIMANIEeKTPUKH B AJIEKTPOCTATUUECKOM I10JIE.

7. 3aBHCUMOCTBH JEKTPOEMKOCTHU TIOCKOTO KOHJIEHCATOpa OT

TUIONIA/IN TUTACTUH, PACCTOSIHUS MEXAY HUMU U IUAJIEKTPUYECKON

IIPOHUL[AEMOCTH.

8. DHeprus 3apsuKEHHOT0 KOHIEHCaTopa.
Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomot
M3mepenre AeKTPOEMKOCTH KOHIEHCATOPA.

OnekTpu3alus Tel U e€ MposBICHUs. DJeKTpuueckuil 3apsa. [IBa Buma
DIIEKTPUYECKUX 3apsiioB. [IpOBOAHMKM, AMANEKTPUKH U IOJYIPOBOAHMKHU.
DneMeHTapHbIN 3JEKTPUUYECKUN 3apsil. 3aKOH COXPAHEHMS NIEKTPUYECKOIO
3apsiza.

B3aumopeiicteue 3apsanos. Toueunsie 3apsiabl. 3akoH KynoHa. DnekTpuueckoe
nose. Ero genctBue Ha - JNeKTpuYeckue  3apsaaepl. Hanpspk€HHOCTBH
snekTpudeckoro  nois.  IIpoOuelii  3apsn.  JluHum — HanpsokEHHOCTH
PIIEKTPUYECKOT0 1osist. OQHOPOAHOE AIEKTPUUECKOE MOJIE.

[ToTeHIMaTBHOCTh AIEKTPOCTATUYECKOTO 1oJisd. Pa3HOCTh NOTEHIMATIOB U
HanpspbkeHue. lloreHnuanbHas 3HEpPrust 3apsaa B JIEKTPOCTAaTUYECKOM
nonie. [ToTenmuan sanexkrpocrarnieckoro noss. Cesi3b HANPSKEHHOCTH

MoJii M Pa3HOCTH TMOTEHLMAJIOB JUISl AJIEKTPOCTATUYECKOro Moisl  (Kak
OJTHOPOJIHOTO, TaK U HEOJHOPOHOTO).

[TpyHIMI CYyNepIIO3ULINHU ANEKTPUUYECKUX MOJIEH.

[lone moueunozo 3apaoa. Ilone pasnomepno 3sapsaxcennou cghepuvl. Ilone
pasnomepro 3apsadicenno2o no obvémy wapa. Ilone pasnomepno 3apsdicenHol)
beckoneyHou niockocmu. Kapmurvl TuHULl HANPAHCEHHOCIU IMUX Noell

U SKEUNOMEHYUATIbHBIX NOBEPXHOCMEN.

[IpoBOIHUKH B 3JIEKTPOCTATHUYECKOM T0JI€. YCIOBHE PaBHOBECHS 3apsi/iOB.

J[MoNeKTpuKM B DIEKTPOCTATHYECKOM  mone.  Judnexrpudeckas
MPOHUIIAEMOCTh BEIIECTBA.
KonneHncarop.  DNEeKTpOEMKOCTh ~ KOHJAEHCATOPA.  DJNEKTPOEMKOCTH  IJIOCKOIO

KOHJIEHCATOopa.

[lapannenvroe coedunenue xomoeHcamopos. [locredosamenvroe coedunerue
KOHOeHcamopog. JHEPTHsl 3apsHKEHHOT0 KOHIeH caTopa.

J[guoiceHue 3apadCeHHOU 4acmuybl 8 OOHOPOOHOM JIEeKMPU4ecKkomM HnoJe.
Texnuueckue ycmpoiicmea U MexXHON02UYeCKUe NpPoYeccyl: SIIEKTPOCKOIL,

DIIEKTPO-METP, IEKTPOCTATHYECKAs 3aIINTA, 3a3EMIICHHE MIEKTPOIPHUOOPOB,




KOHJICHCATOPEI, 2eHepamop Ban oe [ paaga.

Vlemoncmpayuu

YCTpOICTBO M MPUHITUIT ICUCTBUS SJIEKTPOMETPA. DJIECKTPUIECKOE MOJIe
3apsKEHHBIX HIAPUKOB. DIEKTPUUECKOE MOJIE JBYX 3apsKEHHBIX TUIACTHH.
(Mooenwv anexmpocmamuueckoeo eenepamopa (Bawn oe I'paaga).
[IpOBOIHUKH B DJIEKTPUUECKOM IOJI€. DNEKTPOCTAaTUUECKasl 3alIUTa.
Yempoiicmeo u oeticmeue konoencamopa nocmosiHHOU U nepemMeHHOU
EMKOCMU.

3aBHUCHMOCTD IEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPA OT TUIOIIAIU TUIACTHH,
PACCTOSIHUS MKy HUMU U IUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOTO MO 3apsXKEHHOTO KOHIEH CaTopa.

3apsoxa u paspsaoka KoHOeHcamopa uepe3 pe3ucmop.

Yuenuueckuii sxcnepumenm, nabopamophuvie padomot, NPAKMUKym
Oyenka cun 63aumo0eicmeusi 3apsdHceHHbIX me.

Habniooenue npespaujenus sHepeun 3apsaiceHH020 KOHOEHCamopa 6 IHepIuio
U31yYeHUs

ceemoouooa. Hzyuenue npomeKanus moka 8 yenu, cooeparcaujelt KOHOeHcamop.
Pacnpedenenue pazHocmu nomeHyuanio8 (HanpsdxiceHus) npu
nOC1e008amenbHOM COeOUHEeHUU

KoHOeHcamopos. Hccnedosanue paspsaoa KOHOeHCamopa yepes pe3ucmop.

Tema 2. IloctostHHBIN 2neKTprueckuil TOK. Toku B pa3HbIX cpenax (12 yaco)

Tema 2. [TocTosSTHHBIN SIEKTPUUYECKHN TOK (24 daca)

DNEKTPUUECKHUH TOK. YCIOBHS CYIIECTBOBAHNUS 3JIEKTPUUECKOTO TOKA.
HcTounuku Toka. Cuna Toka. [1oCcTOSHHBIN TOK.

Hanpsokenue. 3akon Oma ai1s yyacTka LerH.

DIEKTPUUECKOE COMPOTHUBIIEHUE. YIEIbHOE COIPOTUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, NapALIEILHOE, CMEIIAHHOE COEUHEHNE MPOBOIHUKOB.
Pabota snexTpuyeckoro Toka. 3akoH Jlxoyns—IIenna. MomHocTb
IIEKTPUYECKOTO TOKA.

3/1C 1 BHyTpEeHHEE COITPOTUBIIEHHE UCTOUHNKA TOKA. 3akoH OMa 171 OITHON
(3aMKHYTO#1) eKkTpudeckoil renu. KopoTkoe 3aMbikanue.

ONEKTPOHHAs MPOBOJUMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTD
CONPOTUBIIEHUSI METAJUIOB OT Temmeparypsl. CBEpXIIPOBOJUMOCT.
DNeKTpUUECKU TOK B Bakyyme. CBONCTBA AIEKTPOHHBIX ITYYKOB.

Cuna toka. [TocTosiHHBIN TOK. YCII0BHS CyIIECTBOBaHUS IOCTOSHHOTO
preKTpudeckoro Toka. Mcrounnku toka. Hampsokenue U n OJIC E. 3akoH
OmMa 1t ygacTKa IeTu.

DIEKTPUUECKOE CONPOTUBIICHUE. 3aBUCHMOCTh COITPOTUBIIEHUS OAHOPOAHOTO
MIPOBOJIHUKA OT €r0 JJIMHBI U IJIOIIAN TONEPEYHOr0 CEUEHUSI.

YeapHOE COIPOTUBIIEHNE BELECTBA.

[TocnenoBarenbHOE, TapajuIebHOE, CMEIIAaHHOE COEIMHEHNE TPOBOTHUKOB.
Pacuét pa3BeTBIEHHBIX AEKTpUUecKux ueneil. [lpasuna Kupxeoga. Pabota
PIIEKTPUYECKOTO TOKa. 3akoH [[xoyns—Ilenna.

MOIIIHOCTD AMEKTPUUYECKOTO TOKA. Tennogas MowjHocms, 6bioensemdas Ha
pezucmope.

OJIC u BHyTpEeHHEE COINpOTUBIECHHE HMCTOUYHMKA TOKa. 3akoH Owma s
MOJIHOM (3aMKHYTOM) 3JIEKTPUUYECKON 1eni. MOIIHOCTh HCTOYHHKA TOKA.




[TonynpoBoguuku. CoOCTBEHHAs: M IPUMECHAs TPOBOAMMOCTD
OJyIIpOBOAHUKOB. CBoiicTBa p—n-niepexona. IlonynpoBoiHUKOBBIE TPUOOPHL.
DJIEKTPUUYECKUH TOK B paCTBOpPAxX M pacIllaBax JIEKTPOJIUTOB.
ONEeKTPOAUTHYECKAs JUCCOLMALUs. DIEKTPOIIU3.
DNEKTpUUECKUM TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSITENBHBIN pa3psia.
Monnus. [Inaszma.
Texnuueckue ycmpoucmea u npakxmuieckoe npumeHeHue: aMmnepMerp,
BOJITMETP, PEOCTAT, UCTOYHUKH TOKA, JIEKTPOHATrpeBaTeNIbHbIE IPUOOPBI,
AIIEKTPOOCBETUTEIbHBIC TPHUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN
TT1OJ1, TEPMUCTOPBI U (POTOPE3UCTOPHI, TOTYITPOBOJHUKOBBIN TMO/,
rajbBaHuKa. /Jemoncmpayuu

1. M3mepeHue cuiibl TOKA U HaNpsKEHUSI.

2. 3aBUCHUMOCTb CONPOTUBIICHUS LIMJIMHAPUYECKUX ITIPOBOJIHUKOB

OT JUIMHBI, IJIOIIAIX OIEPEYHOrO CEYEHUS U MaTepHalIa.

3. CmMmerIanHO€ cOeIMHEHNE POBOIHUKOB.

4.  IIpsmoe uzmepenue I]C. KopoTkoe 3aMbIKaHN€ rajabBaHUUYECKOTO

2JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

5. 3aBUCUMOCTb CONPOTUBIICHUS METAJJIOB OT TEMIIEPATYPBHI.

6. IIpoBOIMMOCTH DJIEKTPOIUTOB.
7. HWckpoBoii pa3psa v IpOBOJUMOCTH BO3/1yXa.
8.  OIHOCTOPOHHSSA MPOBOAUMOCTH TUOJA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomaut
1. 3yuenue cMEIaHHOTO COEAMHEHUS PE3UCTOPOB.
2. Usmepenne J/]C ucTouHrka ToKa M €ro BHYTPEHHETO COMPOTHBIICHHSL.
3. Habnronenue snektponusa.

KopoTkoe 3ambIkaHue.

Konoencamop 6 yenu nocmosinHo20 moxa.

Texnuueckue ycmpoucmea u mexHoio2uieckue npoyeccovl: aMIepMerp,
BOJITMETP, PEOCTAT, CYETUUK HIIEKTPUYECKON SHEPTUU.

/lemoncmpayuu

M3mepeHue cuibl TOKa U HalPSyKEHUS.

Hccnedosanue 3a8ucumocmu CUbl MOKA OM HANPSIdceHUs 0l pe3ucmopa,
1aMNbl HAKATUBAHUSL U CEEMOOU0OA.

3aBUCHUMOCTb COIPOTUBIICHUSI [UIHHIPUUECKUX POBOJHUKOB OT JITHHBI,
TJI0IIATU TIOTIEPEYHOTO CEYEHUS U MaTepuara.

Hccnedosanue 3a8ucumocmu Cuibl mMoKa om COnpoOmueienus npu nOCMosIHHOM
HanpsjiceHuu.

[Ipsimoe nzmepenue IJC. KopoTkoe 3aMbIKaHHE rajJbBaHUUECKOTO JIEMEHTA
U OlLIEHKa BHYTPEHHETO CONPOTUBIEHUS. Cnocodwbl coeduneHus ucCmouHuKos
moka, 3/][C 6amapeii.

Hccnedosanue pasHocmu nomeHyuaios mexcoy nooCamu UCMOYHUKA
MoKa om Cujibl moxa 8 yenu.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut, RPAKMUKYM
Hccnedosanue cmeuanno2o coeouneHus pesucmopos.

H3mepeHue yoenbHo20 conpomusieHus npoB8OOHUKOB.

Hccnedosanue 3a8ucumocmu Cuibl MoKa oOm HaAnpaxicenust OJis 1aMnbsl
HAKATUBAHUA.

Veenuuenue npedena usmepenus avnepmempa (6onemmempa). smepenue
OJIC 1 BHYTpEHHETO CONPOTHUBIICHHS UCTOUYHUKA TOKA. Mccredosanue
3asucumocmu I/]C canveanuyecko2o snemeHma om epemenu npu
KOPOMKOM 3aMbIKAHUU.

Hccnedosanue pasnocmu nomenyuaios mexcoy nomocamu UCmoYHUKa
Mmoxa om Cuibl moxa 6 yenu.

Hccnedosanue 3a8ucumocmu noae3Hou MOWHOCMU UCPOYHUKA MOKA OM
CUTTbL MOKA.

HabmroneHue anekrponmsa

Tema 3. Toku B pa3HbIX cpenax (6 4acoB)

OneKTpuueckas MPOBOJUMOCTb Ppa3INYHBIX BEILECTB.
MPOBOUMOCTh ~ TBEPABIX METAJJIOB. 3aBUCHUMOCTH
METAJJIOB OT TeMneparypsl. CBEpXNPOBOAUMOCTb.

OneKTpOHHas
COTIPOTHBIICHHS




OnexkTpuueckuii TOK B BakyyMme. CBoOMCTBa 2JIEKTPOHHBIX ITYYKOB.
[TorynnpOBOAHUKH. CoOcTBenHas u IIPUMECHAs IIPOBOAMMOCTD
nonynpoBoAHUKkoB.  CBoiictBa  p—mn-niepexona.  [lomynpoBoIHUKOBBIE
npuOOpbl. DJEKTPUUECKUH TOK B 3IEKTPOJIUTAX. OJEKTPOJIMTHYECKAs
nuccouuanus. JnekTponus. 3akoHsl Dapajes A IEKTPOIU3a.
DIEeKTpUYECKU TOK B ra3ax. CaMOCTOSATEIbHBI U HECaMOCTOSTEIbHBIN
pa3psia. PasnuyHble THIBI CaMOCTOSTENBHOTO paspsana. Monuus. [Tna3ma.
Texnuueckue ycmpoucmea u npakmuieckoe npumereHue: ra3opaspsaHble
JaMIIbl, DJEKTPOHHO-ITyueBasi TPyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI:
MO/, TPAH3HUCTOP, (OTOAMOI, CBETOAWOM; TajbBaHWKA, pa(pUHUpOBAHHE
Me/IM, BBITJIaBKA aJTIOMUHUS, SJICKTPOHHAS MUKPOCKOTIHSL.

/lemoncmpayuu

3aBUCUMOCTb COIPOTHUBIICHHS METAJUIOB OT Temriieparypsl. [IpoBoaumocTs
AIIEKTPOJIUTOB.

3axonvl anekmponuza Papades. Uckpogoui pa3psao u nposooUMocms 80-0yxd.
CpasHenue npogooumocmu Memanios u NOIynpo8OOHUKOS.

OaHOCTOPOHHSIS TPOBOAUMOCTD TUOAA.

Yuenuueckuit skcnepumenm, nabopamopnwvie pabomaol, npakmuxkym
HabGmronenue oanexkrponusa. HM3aumepenue 3apsada O0OHOBANEHMHO20 UOHA.
Hccnedosanue 3a8Ucumocmu conpomugieHus mepmope3ucmopa om mem-nepa-

mypoi.
Cusamue 6016m-amnepHou XapaKmepucmuxku Ouood.

OUBUYECKWU [TPAKTUKYM (16 uacoB)

Cnocobwi uzmepenus uzuueckux 8elUtUH ¢ UCNONb308AHUEM AHATIO208bIX U
yugposvix uzMepumenbHulX NPUOOPO8 U KOMNLIOMEPHLIX OAMYUKOBLIX CU-
cmem. Abconrommuvle U OMHOCUMETbHBIE NOZPEUHOCIU USMEPEHUL (DUBUYECKUX
senuuun. Oyenka eparuy nocpeutHocmell.

[Ipogedenue KOCBEHHBIX U3MepeHUll, UCCIe008aHUll 3asucumocmel pusu-
YecKUx GelUYUH, NPOBEPKA NPEONONCEHHBIX 2unomes (8blbop uz pabom,
ONUCAHHBIX 8 MeMamu4eckux pasoenax «Yuenuuveckuii sxkcnepumenm, a-
bopamopnubvie pabomul, NPAKMUKYM).

Peseps (2 yaca)

Peseps (10 gacoB)




Temaruueckoe miianuposanue 10 kiacc

ITporpammHOe cozepkaHue

€]

6]

V]
Koi-Bo Pa3nen 1:Hayunble MeToabl mo3Hanusi 2/54 Kon-Bo
qaCcOB Ha qaCOB Ha
6a30BOM yr1yOieH
YPOBHE HOM

YPOBHE

@u3nka — Hayka o npupoje. Haydnsle METObI TO3HAHMS OKPYKAIOIIET0 MUpa. PoJib SKCIIEpMMEHTa U TEOPUU B IIPOLIECCE MO3HAHUSA
PUPOJIBL. DKCTIEpUMEHT B pusuke. MoaenupoBanue GU3MUECKUX SIBICHUHN U MPOLIECCOB.
JlemoHcTpanuu 1. AHanorossle U IU(POBBIE H3MEPUTEIbHBIC PHOOPHI, KOMIIBIOTEPHBIE TATYHKH.

e TEeILHOCTH JIIOJIEH.

Hayunble runore3sl. @u3ndeckue 3aKOHbI U TEOPUU. [ paHUIbl IPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[Tpuniun coorBercTBUs. Ponp 1 mecto ¢u3uku B (HOpPMUPOBAHMM COBPEMEHHON HAydHOW KApTHHBI MHUpPA, B TPAKTHYECKOU

Cnocobvl usmepenus puzuyeckux eenudun (AHan0208vle U Yugdpoasvle
uzmepumenvHovie npUOOPsl, KOMNbIOMEPHblEe OAMUUKOBbIE CUCTNEMDbL).
[ locpewnocmu uzmepenuii puzuyeckux eenudun (aOCoNOmMHas u
OMHOCUMENbHAS).

moueyHuwlil 3apsi0).

(Mooenuposanue @usuueckux seleHull U Npoyeccos (MamepuaibHas
MoyKa, AbCONOMHO MBEPO0e Meilo, UOealbHAs HCUOKOCHb, UOeaNbHbll 2a3,

NOCMOAHHO20 MOKA NPU NOMOWU AHANO208bIX U YUPPOBLIX
UMepUmMenbHbIX NPUOOPO8.

L/labopamopnas paboma: H3mepenue cuibl moKa u Hanpsa’ceHus 8 yenu

Tema: Mexanuka 18//354

2.1 Kunemaruka 4/10u




Mexanunueckoe JBrxeHre. OTHOCUTEIbHOCTh MEXAaHHUECKOTO
nBrokeHus. Cucrema orcuéra. Tpaekropus. [lepemenienue,
CKOpPOCTbH (CpeaHsIsl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOpEHHE MaTepualbHON TOUKH, UX MTPOEKIIMH HA OCU
CUCTEMBbI KOOP/MHAT.




CrnoxeHue nepeMelieHui U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE IPSIMOJIMHENHOE IBUKCHUE.

['padriku 3aBHCHMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHUS,
[yTH Y TIEPEMEIICHIS MaTePUAITLHOW TOYKUA OT BPEMCHH.
CB0OOIHOE IaicHHE.

YckopeHue CBOOOTHOTO MaICHUS.

[susicenue mena, 6pouLleHHO20 NOO Y2IOM K 20PU3OHNTY.

3asucumocms KOOpOUHam, CKOPOCMU U YCKOPEHUsL MAMEPUATbHOU
MouKU Om 8pemMeHU U UX epapuxu

[Pewienue 3a0au no meme «ﬂeuofceHue meia, 6p0W€HH020 noo Yeiom
K 2OpU30HmMY»

KpuBonuneliHoe nBuxKeHUE. /[BHykeHne MaTeprualbHON TOUKH
10 OKPY’>KHOCTH C IIOCTOSIHHOM 110 MOZLYJIF0 CKOPOCTBIO.
YI710Basi CKOpOCTb, JIMHEWHAs: CKOpOCTh. 1leproa u yacrtora
oOparnieHus. LleHTpocTpeMuTenpHOe yCKOpeHue

Jlaboparopnas pabora: M3ydueHre HepaBHOMEPHOTO JIBUKEHUS
C LEJBI0 ONPENEIICHUSI MTHOBEHHOMN
CKOpPOCTH.

[ [enmpocmpemumenvHoe (HOpMaibHoe), KacamelibHoe
(maneeHyuanvbHoe) u NoIHoe YCKOpeHUue MamepualbHol mouKu

|Pewtenue 3a0au

/labopamopnas paboma: Hccrnedosanue 3asucumocmu nepuooa
obpaujenHus KOHUYeCKo20 MAsIMHUKA OM €20 NApamempos

2.2 Tunamuka 7/104

2.3 Craruka

[Tpuniun otHocuTenbHOCTH ["anuies. [lepBriil 3akoH
Hprorona. MHepumanbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuina. [IpuHnun cynepnosunuu cui. Bropoit
3aKkoH Hpr0TOHA JI71s1 MarepuanbHOM TOUKH. TpeTnii 3aKoH
HproToHa U1t MarepuaabHbIX TOYEK

Heunepyuanvhvie cucmemsl omcuéma (onpeoenenue, npumepst). Bec

meina, O8UNCYULe20CsL C YCKOPEHUEM




Craruka (1 u3 4) Crooicenue cu, npUioNCeHHbIX K ME8EPOOMY mei).

Craruka (2 uz 4) I[]enmp msoicecmu mena.

3akoH BceMupHoro taroreHus. Cuna tsoxectu. [lepBas
KOCMUYECKasi CKOPOCThb

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

IKBUBAIEHMHOCMb 2PABUMAYUOHHOU U UHEPMHOU MACCbl. 3a8UCUMOCHTb
ycropenust c60600H020 nadenust Om 8blCOMbl HAO NOBEPXHOCTBIO
nianemol U om 2eocpaguueckoll wupomol. Jeusicenue nebecHvlx mei u
ux cnymunuxos. 3axonsl Kennepa.

/lagnenue. I uopocmamuueckoe oasnenue. Cuna Apxumeoa

|Pewenue 3a0ay o meme ((ﬂuHCl.MMKd))

Tpenue. Buapl Tpenust (okosi, CKoJbxkeHUs, kaueHus). Cuiia
TpeHusi. Cyxoe Tpenue. Cuiia TpeHUsI CKOJIbKEHUS U CUIIa
TpeHus nokosi. Koapduuument

TpeHus. Criia ConpoTUBIEHUS MTPU ABUKEHUU TeJa B
KHMJIKOCTH MJTH Tase.

[TocTynarensHOE U BpaliaTeIbHOE JBH)KEHUE a0COTIOTHO
TBEPIOTO TEA.

MOMEHT CUJIBI OTHOCHUTEIIBHO OCH BpalieHus. [limedo cuisl.
Yci10BMs paBHOBECHS TBEPAOTO TEa.

(Craruka 3 u3 4) Yemouuusoe, neycmoiiuusoe, 6e3pasznuunoe
pasnosecue. Jlabopamopuas paboma: Hzmepenue koaghguyuenma
mpeHust o eluduHe y2n08020 kodgguyuenma 3asucumocmu Fmp(N).

[ Ipakmukym « Uzmepenue pasrooeticmaytoweli Cuil npu 0BUNCEHUU
OpYCcKa no HAKIOHHOU NIAOCKOCTIULY

[ Ipakmuxym «M3mepenue pasrooeticmsyrowjeli cui npu 08UNCEHUU
OpycKa no HaKAOHHOU NIOCKOCMUY

JlaGoparopnas pabora «MccnenoBanue ycnosuii paHoBecusi  |(Craruka 4 u3 4) JlaGoparopHasi pabora «/3yueHue yCTOWYHMBOCTH
TBépHOI‘O TCJ1a, UMCIOLIICTO OCh BPALLICHU ). TBépI[OI‘O TCJIa, UMCIOIICTO IJIOMAAb OIIOPBI.»




| 2.4 3akoHbI cOXpaHeHUs1 B MexaHuKe 6 /104ac

HMnynbCc MaTepuaabHOM TOUYKH (Tesa), CUCTEMbl Ma-
TEepUAJIbHBIX TOUeK. IMITyIbe CHITbI M U3MEHEHHE M-
yJbca Tejla. 3aKOH COXPAaHEHUs UMITyJbca. PeakTuB-Hoe
IBUKCHHE

(Momenm umnynvca mamepuanviou mouku. [Ipedcmaenenue o
COXPAaHEeHUU MO-MEeHMA UMNYIbCA 8 YEeHMPALbHBIX NOJIAX.

[[enmp macc. Teopema o 0sudiceHuU YyeHmpa mMacc.

Peuienue 3a0ay no meme «3akon COXpaHerusl umnyitbcay

Pabora cvibl. MOITHOCTD CHUJTEL.

Kunerndeckas sHEprusi MaTepuaibHON Touku. Teo-pema 06
M3MEHEHUU KHHETUYECKON YHEPTHUH.

Paboma cunbl Ha MAIOM U HA KOHeuHoM nepemewjeruu. I paghuueckoe
npeocmasiieHue paboml CUbl.

[ [paxmuxym «H3mepenue umnynioca mena no mopmo3HOMY RYMu.»

[ Ipakmukym «Hzmepenue umnynvca mena no mopmosHOMY RYmu.»

[ToreHumansHasg sHeprus. [loTeHImanpHast SHEPTHS YIIPYTO
nedopmupoBaHHON NPYyKUHBL. [loTeHIIMaNbHAs SHEPTHS Tea
BONM3M MOoBepxHOCTH 3emiu. [loTeHIanbHbIe 1
HEMOTeHIIUATbHBIE CUITBI. CBsI3b pa0OTHl HEMOTEHIIMAIBHBIX CHJT
C U3MEHEHUEM MEXAHUYECKOW SJHEPTUHU CUCTEMBI TEN

3aKOH COXpaHEHUs MEXaHHUYECKON YHEPTHH. YIpyrue u
HEYNpyrue cTonkHoBeHus. JlaboparopHas

pabota «3yueHne abCoTOTHO HEYTIPYTOTO yapa ¢ TOMOIIBIO
TBYX OJTMHAKOBBIX HUTSHBIX MasTHUKOB)

[ lomenyuanvhas snepeus mena 8 0OHOPOOHOM 2PaABUMAYUOHHOM NOJLe.
[ lomenyuanvhas snepeus mena 6 2pasumayuOHHOM noie 00HOPOOHO20
wapa (enympu u ene wiapa). Bmopas kocmuueckas ckopocms. Tpemws

KOCMUYeCKasd CKOpocmb.




VYpasuenue bBepuynnu 0na udeanbHou HCUOKOCMU KAK CledCmeue 3aKoHa
COXPAaHEHUs. MeXAHUYECKOLl dIHePIUlL.

Vlabopamopras paboma «Onpedenerue pabomul Cuivbl mpeHus npu
08UIICEHUU MeNd NO HAKTOHHOU NIOCKOCTU. »

Pasnen 3: Mosiekyasipuasi pusuka u rTepmoannamuka 24/49

OCHOBHBIE TOJOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH U
UX ONBITHOE 000CHOBaHME. bpOoyHOBCKOE BM)KEHHE.
[nddy3us. Xapaktep IBUKESHUS U B3aUMOICHCTBUS YaCTHULL
BeniecTBa. Mozenu cTpoeHus ra3oB, )KUJKOCTEN U TBEPBIX TEll
1 00bsSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX MOJIEIICH.

Macca u pazmepsl Mosiekyn. KonuuecTBo BeliecTsa.
[TocTosinnas ABoranpo. TerioBoe paBHoOBecue. Temneparypa u
e€ usmepenue. [lkana remneparyp Llenbcus

Pewienue 3a0au

Pewienue 3a0au

Vlabopamopnas paboma: Hccnedosamue npoyecca yCmanosieHus.
Meni08o20 pasHoBecUst NPU Meni00OMeHe MexCOy 2opsayell U XOL0OHOU
80001

Mopnens nneansHoro raza. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KMHETHYECKON TEOPUH UACAIBHOTO rasa.

AOCOJIOTHAs TeMIepaTypa Kak Mepa CpeiHel KHHETUYeCKOn
DHEPIUU TEIJIOBOTO JIBUKEHUS YaCTULL
raza. [[Ixana remneparyp KenbBuHa.

Mooenv uoeanvroeo eaza 6 MKT: uacmuywl 2aza osuxcymcs
Xxaomuuecku u He 83aumMooeticmayiom opye ¢ Opy2om

Cesa3b abconomuoli memnepamypsbi mepmoOUHAMUYEeCcKoU CUcCmemsl co
CpeoHeli KUHemU4eCKoU IHepauell NOCMynamenbHo20 Menio8020

08uUdICeHUs e€ yacmuy




Peuienue 3a0au no meme ((OCHOGHO@prZGHeHue MONEKYIIAPHO-
KUHemu4ecKkou meopuu»

["a30BbIe 3ak0HBI. YpaBHeHUE MeneneeBa—KiianeipoHa.
3akoH JlansTOoHA

W3omporiecchl B U€aIbHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BEIECTBA

[ Ipakxmuxym « M3yuenue uzomepmuueckoeo npoyecca (PeKkomeHo08aHo
UCnonb308anue yupposoi 1abopamopuu)y»

[ Ipaxmuxym « 13yuenue uzomepmuuecko2o npoyecca (peKomeHo08aHo
ucnonv3osanue yugposoii 1abopamopuis) »

Peutenue 3a0au no meme «l azo8vle 3aKOHbLY

['paduueckoe npencTaBieHUE H30MPOIIECCOB: U30TEPMA,
n30x0pa, u3odapa.

JlaGoparopHas paboTa: OnpezneneHre Macchl BO31yxa B
KJIACCHOM KOMHATe Ha OCHOBE M3MEPEHHA 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypPbl BO3yXa B HEll.

JlaGoparopnas padota «3yyeHue n300apHOTo mnporeccar

Peuienue 3a0au no meme ((HSOHpOL;@CCbZ 8 UOeAIbHOM 2a3e C
NOCNOAHRHBIM KOJIU4Yecneom seujecmaed. Fpa(j)uqecme npe@cmaeﬂeHue
usonpoyeccos.: usomepma, uzo-xopa, u306apa»

Peuienue 3a0au no meme «H30np0ueccw 8 UOealbHOM 2a3e C
NOCNOAHRHbIM KOUu4ecnieom eeujecmea. FPQQbUUQCKOQ npedcmaeﬂeﬂue
usonpoyeccoes.: usomepma, usoxopa, u306apa»

Obobwarowuii ypox no meme « OcHo8bl MONEKYIAPHO-KUHEMUYECKOT
meopuuy

3.2 Tepmonnnamuka. TenjioBbie MAIIMHBI (2

0) OcHoBbl TepmoguHaMuku (10)

TepMmonuHamuueckasi cuctrema. BHyTpeHHss1 SHeprus
TEPMOJUHAMUYECKON CUCTEMBI B CTIOCOOBI €€ N3MEHEHUSI.
KonudecTBo TemoTs u paboTa.

BHYTpCHH}I}I OHEPTIHUA OAHOATOMHOI'O UACAJIBHOIO Ir'a3a.

3aoanue enewnux ycnosuii ons T/ cucmemsl. Buewinue u 6HymperHue
napamempul. [lapamempuol T/ cucmemvol kaxk cpeoHue 3Ha4eHUs ETUYUH,
ONUCHIBATOWUX €€ COCMOSIHUE HA MUKPOCKONUYECKOM YPOGHE.




Hynegoe nauano mepmoounamuxu. Camonpouseonvras peraxcayus T/]
cucmembl K menjio80My pasHOBECUIO.

(Mooenb udeanvbrnoeo eaza 6 mepmoOUHAMUKe — CUCEMA YPAGHEHULL:
ypasnenue Menoeneeea—Knanetipona u gvipasiceHue 0Jisi 6HympeHHel
DHepeuu. Ycio6us npuUMeHuMocmy Smot MOOeIU. HU3KAsL KOHYEeHmMpayus
yacmuy, 8bICOKUEe memnepamypbl

Bupl Teruionepenayn: TEMIONPOBOIHOCTb, KOHBEKIIUA,
W3J1y4yeHHE. YielbHas TeII0EMKOCTh BemecTBa. KomnuecTBo
TEIUIOTHI IIPU TEIUIONEPEIaYeE.

[TonsTre 00 anuadaTHOM mporecce. [lepBrii 3aKoH
TEPMOAMHAMUKHI

Ksazucmamuueckue u Hecmamuueckue npoyeccyi.
OnemenmapHas paboma 6 mepmoouHamuxe. Boiuucienue pabomol no
epaguxy npoyecca na pV-ouacpamme

Yoenvnas u monapnas mennoémxocmu eewecmea. Ypasnenue Matiepa

Yoenvnas mennoma ceopanus monnusea. Pacuém xonuuecmea menniomol
npu menjionepeoaie

[IprMeHeHne MepBOro 3aK0HA TEPMOJIMHAMUKH K
n3onpoueccaM. ' papuueckas uaTepnperanns padoTsl rasa.

Bropoii 3akoH TepMomHaMuKky. HeoOpaTuMoCTh MpoLeccoB B
[pUpOJIE.

[Peuieniue 3a0ay no meme «prvleHeHue nepeoco 3aKoHa
mepMO()uHaMuKu K Uzo-npoyeccamy»

[Konuuecmeo meniomel u paboma Kax mepuvl U3MeHeHUsI BHYMpPeHHel
onepauu T/ cucmemol

Bmopoii 3aKkoH mepmMoOUHAMUKU 0151 HEPABHOBECHBIX NPOYECCO8:
HeB03MOICHO
nepedams meniomy om 00jiee X0100H020 meia K bojee Hazpemomy 6e3

komnencayuu (Knaysuyc).




JKOJOTHUYECKUE TPOOIEMBI TETIIOPHEPIETUKH.
JlaboparopHas padora «M3mMepeHue yneabHOM TeT0-EMKOCTH

JlaGoparopHast paboTta: VccrnenoBanue npouecca OCThIBAaHHS BEIIECTBA.

[ Ipakmuxym «. Mccredosanue aouabamuoco npoyecca»

[ Ipakmukym « Hccredosanue aouabamuozo npoyeccay

Oboowarowutl ypox no meme « OCHOBbL MEPMOOUHAMUKILY

3.3 ArperatrHble COCTOSIHUA

BellecTBa. ®azoBbie nepexonsnl 5/14

[TapooOpazoBanue u koHeHCanus. VicnapeHue i KuieHue.
AOCOIIOTHASI U OTHOCHUTENbHAS BIAKHOCTh BO3yXa.
Haceiennsiit nap

Y,I[GJ'ILHEIH TCIJI0Ta Hap006p830BaHI/IH. 3aBHCHUMOCTh
TCMIICPATYPhl KUIICHUA OT JaBJICHUA.

[Hacvlwyennvle u Henacvluyennvle napvl. Kauecmeennas zasucumocme
NIOMHOCIUYU  OABNICHUS. HACLIWEHHO20 Napa Om MmemMnepamypol, Uux
Hezasucumocms  om  00bEMA  HACKIWEHHO20 napda. 3asuUcumMocnv
memnepamypuvl KUneHust om OasleHust 6

DICUOKOCIU.

[Pewienue 3a0ay no meme «A6Coniomuas u OmHoCUMeEnbHAA GILANCHOCHIbY

L/labopamopnas paboma «H3yuenue c8ouicme HaCblueHHbIX Napoe.»

Teépnoe Teno. Kpucrannuueckue u amopgHsbie Tena.
AHN30TPONUS CBOWCTB KpUCTAIIOB. JKHKNe KpUCTAIIIBI.
CoBpeMeHHBbIE MaTepHalIbl.

[1apneHue U KprcTau3aus. YaenbHas TeIuioTa MiaBIeHusl.
CyOnumarus. YpaBHEHUE TETIOBOTO OanaHca.

Ulechopmayuu meépooeo mena. Pacmsoicenue u cocamue. Cogue. Mooy
[Onea. Ilpeden ynpyeux oegpopmayuil.

Tennosoe pacwupenue dcuoxkocmeu u meépovix mei, 00bEMHOE U

1unelinoe pacuiupetue.




| AneapmoHu3mM mennogulx Konebanutl 4acmuy 6eujecmaa Kax npuvuta
menyi06020 pacuiupenusi mei (Ha KauecmeeHHoM ypoeHe).

JlaGopatopas padora «3MepeHre OTHOCUTENbHOM BIaXKHOCTH
BO31YyXa.»

JlaGoparopas pabora «3mepenne momyist FOuray

O06o0maromuil ypok o reMe «ArperarHble COCTOSHUS
BEILECTBAY

/Ipeobpazosanue snepeuu 6 (hazosvix nepexodax. Ypaenenue
menJyi08020 banauca.

[losepxnocmuoe namsicerue. Koaghgpuyuenm nosepxnocmuoco
Hamsoicenus. Kanunnspuovie aenenus.

/]agnenue noo uckpusiénHo nogepxHocmoio dxcuoxkocmu. Gopmyna
lannaca.

Pasnend4 aexkrponmHammka 22/55

4.19aexkTpocraruka 10/

4.1 DuiekTpHYecKoe moJe 25

OnekTpu3anus Tel. OJNeKTpudeckuid 3apsna. JIBa Buna
DJICKTPUYCCKUX  3apAaa0B. HpOBOI[HI/IKI/I, AUBJICKTPUKH U
[MOJIyIPOBOAHUKUA. 3aKOH COXPAHEHUs  DIIEKTPUUYECKOTO
3apsna. Bzaumonerictue 3apsaoB. 3akoH Kymnona. ToueuHblit
PIIEKTPUYECKUN 3apsl.

DnexTpuyeckoe nose. HanpskEHHOCT AEKTPUUECKOTO MOJISL.
[IpuHIMT CyNepno3nILIUH ATEKTPUUECKUX MoJel. JInauu
HANPSKEHHOCTH AJIEKTPUUECKOTO MOJIS.

[ lone moueunozo 3apsoa. I[lone pasnomepno 3apscennoti cgpepul. [lone
pasHo-mepHo 3apsadcenHo20 no 06vEMY wapa

[lone pagnomepHo 3apaxceHHOU OecKoHeuHOl NI0CKOCMU

Pewenue 3a0au

Pabota cun snexrpocrarnueckoro modis. [lorenman. Paznocts
[MOTEHI[MAJIOB

HpOBO}IHI/IKI/I W JUDJICKTPHUKHU B SJICKTPOCTATUYCCKOM I10JIC.
I[I/ISJ'ICKTpI/ILICCKaH MPOHUITACMOCTh.




HOI’I’I@HL[UCIJZbHOCWlb ANEKmMpocmamu4ecKoco noJisl. HOl’l’leHI/luafleaﬂ
OHep2Usl 3ap;20a 6 JlleKmpocmamuieCckom noJie.

KapmuHwl TUHUL HANPAHCEHHOCMU DMUX NOLeU U IKBUNOMEHYUANbHBLX
1n0GepxXHOCMell.

Oonopoonoe snexkmpuueckoe nozne. Césa3b HANPAHCEHHOCMU NOJA U
[pasHocmu nomenyuanos 0 3NeKmpoCcmamuiecko2o nos (Kaxk
00HOPOOH020, MAK U HEOOHPOOHO20).

OnekrpoéMkocTb. Konnencarop.

DIEKTPOEMKOCTB IUIOCKOTO KOHJEHCATOpa. DHEeprus
3apsKEHHOI'0 KOHJIEHCATOpa

Hapaﬂﬂ elbroe coeounenue KOHO@HCLIWZOPOG

[locnedosamenvhoe coeounerue KOHOeHCamopos

labopamopnas paboma: Pacnpedenenue paznocmu nomenyuanos
(Hanpsidicenust) npu NOC1e008aAMeNbHOM COCOUHEHUU KOHOEHCAMOPO8.

JlaboparopHas pabora «M3mepeHue aMeKTPOEMKOCTH
KOHJICHCATOPA.»

O06o001maromuii ypok 1o TemMe «JIEKTPOCTATHKA»

O6001maromnuii ypok mo TeMe «IJIEKTPUIECKOE MOJIe

ﬂ@u:)fceHue 3apﬂJfC€HHOZZ qacmuuybsl 6 OaHOPOaHOM INEKMpPUHeCKOM noie.

/labopamopnuas paboma « Habnooenue npegpauerus snepeuu
3apsdicenno20 KOHOeHCamopa 8 SHeP2UIo U3NYUeHUsl C8emoou00d. »

Pewenue 3a0ay

TexHUYeCcKHe YCTPOICTBA U MPAKTHYECKOE IPUMEHCHHUE:
HIICKTPOCKOII, AIEKTPOMETP, AEKTPOCTATUIECKAS 3aIIHTa,
3a3eMIJICHHE DIIEKTPOIIPUOOPOB,

TexHU4Yeckrue yCTpPOHMCTBA U IPAKTUYECKOE IPUMEHEHHUE:
KOHJ/ICHCATOP, KOMUPOBAJIBHBIN anmnapar, CTpyWHbBIN IPUHTED

Texnuueckue ycmpoucmea u npakmuieckoe npumeHerue: KOHOeHcamop,
KONUpOBAbHLII annapam, CmpyuHelil npunmep, 2enepamop Ban 0e

[ paaga.




Peuenue 3a0ay no meme « 9ﬂ€Kmpu’-l€CKO€ noie»

|Pewierue 3a0ay no meme « 3/167(7’1’1]?14'-[667(’06 noiey

Obobwarowuii ypox no meme « nekmpuyeckoe noiney

4.2 IlocTOSIHHBIN YJIeKTPUYeCKUH TOK. 6/ 15

DJIEKTPUUYECKUI TOK. YCIOBUS CYIIIECTBOBAHUS
DIIEKTPUUECKOTO ToKa. VICTOUHHMKH TOKa.

Cuna toka. [locTossHHbINM TOK. Hanpskenue.

[Hanpsiocenue U u 3/]C E

HpaKmuKyM «HUccneoosanue zasucumocmut CUibl MOKA Om
HANPAINCEHUA ON151 IAMNbL HAKATUBAHUS. »

HpaKmuKyM «Hccnedosanue 3asucumocmu cuivbl moxka om HANpAsHCeHus
0151 1AMl HAKAIUBAHUSL. »

3akon OMa J1J1s1 y9acTKa IerH.

DIEKTPUUECKOE COMTPOTUBICHHE. 3aBUCHMOCTh COMPOTURICHHUS
OITHOPOITHOTO TIPOBOTHUKA OT €10 JHTUHBI 1 TUIOIIA/IH TTOTIEPEYHOTO
CEUCHMSL.

VIienbHOE CONPOTHBIICHNE BEIECTBA.

[locnenoBarensHOE, TAPAJUIEIBHOE COSMHEHHE TPOBOIHUKOB.
CMelIaHHOE COeTMHEHUE MPOBOAHUKOB

KOH()@HC’LIWIOP 8 yenu noCmoAHHO020 moka

Texnuueckue yCﬂ’lpOdCﬂ’l@d U mexrnojiocudecKue npoyeccol. amnepmemp,
6O/Ibmmemp, peocmam, cHemuux SﬂeKmpu'-tQCKOlj IHeEpasUuu

Pewenue 3a0au no meme «3axorn Oma 014 ywacmka yenuy

Pabota snexTpudeckoro Toka. 3akoH J[xoyns—IJlenna.
MOITHOCTB IEKTPUYECKOTO TOKA.




OJIC 1 BHyTpEeHHEE CONPOTUBIICHNE NCTOYHUKA TOKA. 3aKOH
OMa 217151 TOJTHOM (3aMKHYTOM ) 3JIEKTPUUYCCKOM IICeTIH.
KopoTkoe 3aMbIKaHue.

Pacuém pazeemanénnulx snekmpuueckux yenei. Ilpasunra Kupxeogha

Pacuém pazeemenénuulx anexkmpuveckux yeneu. Ilpasuna Kupxeogha

Pacuém pazeemanénnulx snekmpuueckux yenei. Ilpasura Kupxeoga

Toku B pa

3JIMYHBIX cpeaax 6/15

DNIEKTPOHHAsI TTPOBOAUMOCTH TBEPIBIX METAILIOB.
3aBUCUMOCTb CONPOTUBJIEHUSI METAJJIOB OT TEMIIEPATYPHI.
CBEpXIIPOBOUMOCT.

DIEKTpUUECKUM TOK B BakyyMe. CBOHCTBA AIEKTPOHHBIX
[1y4KOB.

Basucumocms conpomusneHuss Memaios onm memnepamypbol.
Csepxnposooumocme.

Peuienue pacuemmusix 3a0ay ¢ I6HO 3A0AHHOU U HESABHO 3A0AHHO
huzuuecKou MoOenvio ¢ UCNONb308AHUEM OCHOBHBIX 3AKOHO8 U (hopMYT
nOCMOAHHO20 MOKA.

PewieHue KaUeCmeeHHbIX 3a0ay, mpedylowux NPUMeHeHUst 3HAHULL U
3AKOHO6 NOCMOAHHO20 MOKA.

[TonmynpoBoauuku. CoOCTBEHHAs U IPUMECHAs TPOBOIUMOCTh
MOJTyIIPOBOTHUKOB. CpoiicTBa p—n-Tepexoaa.
[TonynpoBOAHUKOBBIE TPHUOOPHI.

DIEKTPUUECKUH TOK B pacTBOpax M pacijiaBax 3JIEKTPOIUTOB.
ONEKTPOIUTUYECKAS AUCCOLUALIHS.
DJIEKTPOIIH3.

Saxonwvt Dapades 05 3neKmponusa.

/labopamopnas paboma: HUccnedosanue 3agucumocmu 3/C

CAIbEAHUYECKO20 dlleMenna ont 6pemenu npu KoOponikom 3amvlKaHuu




Texnuueckue ycmpoticmea u npaxmuieckoe npuMeHeHue. 2a30paspaonbsie
1amMnbl, 21eKMpOHHO-TyYe8as mpyoKa,

DIEeKTpUUYECKUI TOK B razax. CaMoCTOSATEIbHBIN U
HEeCaMOCTOATENbHBIN pa3psa. Monuus. [lnazma.

JlaGoparopnas padora: 3zmepenne JJC 1 BHyTpEeHHETO
COMPOTUBJICHUSI UICTOYHUKA TOKA.

/labopamophas paboma: Hccrnedosanue paznocmu nomeHyuanos
Vedrcoy nonrocamu UCmoYHUKA MoKa om CUibl MOoKa 6 Yenu.

|PaznuuHble Munvl cCamocmosmeilbHo20 pa3p;zda

Texuuueckue ycmpoticmea u npakmuieckoe npuUMeHeHue:
1OTYNPOBOOHUKOBbLE NPUOOPLL: OUOO, MPAHZUCMOD, POMOOUOO,
c6emoouo0

Texnuueckue ycmpoﬁcmea U npakmu4ecKkoe npumeHerue. cajlb6anuKka,

paqbuHupoeaHue Medu, 6blN1A6KA ANIOMURUA, DNIEKMPOHHAA MUKPOCKONUU

PesepBHOe Bpems 1

duznyeckuii npakTukym 10

[ Ipaxmuxym «Mzmepenue pasrnoodeticmayoueli cui npu 08UdCeHuy 6pycKa no
HAKIOHHOU NAOCKOCU. »

[ Ipaxmuxym «Mzmepenue pasrnoodeticmayoueli cui npu 08UdCeHuy OpycKa no
HAKIOHHOU NAOCKOCMU. »

[ Ipaxmuxym « M3mepenue koaguyuenma nogepxHocmuo20 HamsdiCeHUsLy

[ [paxmuxym « H3mepenue koaguyuenma nogepxnocmuo2o Hamsaicenus»

[ Ipakmuxym «Hamepenue Koaghghuyuenma nogepxHoCmHO20 HAMSNCEHUS
H3mepenue abcontomHuoll 81aHCHOCIU 8030YXA U OYEHKA MACCbL NAPO8 8
nomewenuuy

[ [paxmuxym «H3mepenue kodagpuyuenma nogepxHOCMHO20 HAMAIHCEHUS
H3mepenue abcontomuou 61adCHOCMU 6030YXA U OYEHKA MACChbl Napoe 8
nomeweHuu)

[ Ipaxmuxymy Hccredosanue cmeuanno2o coeOUHeHUs pe3UCmopos «




[ Ipaxmuxym «Hccredosanue cmeuanHo2o coeOUHeHUs pe3UCOPO8 «

[ Ipaxmuxym «Pacnpedenenue paznocmu nomenyuanos (HanpsidjiceHus) npu
nocnedosamenbHoM COeOUHEHUU KOHOEHCAMOPO8)

[ Ipakmukym «PacnpenesieHue pa3HOCTH MOTEHIUAJIOB (HANPSIAKEHU) PH
M0CJIeA0BATEIbHOM COeTUHEHUN KOHEHCATOPOB)




COIEPKAHUE YYEBHOI'O IIPEIMETA «®U3UKA» 11 kiaace

ba3oBblii ypoBeHb (2 yaca)

Yri1y0/1eHHbIii ypOBeHb (5 4acoB)

PA3JIEJT 4. DJIEKTPOIUHAMUKA (11 )

PA3JIEJT 4. IEKTPOUHAMUKA (27 1)

Tema 4. Maznummnoe none. Inekmpomaznumnasn unoykyus (11 1)

Tema 4. Maznummnoe none (14 u)

[TocTossHHBIE MarHuTHL. B3anMoaelcTBHE IIOCTOSHHBIX MAarHUTOB. MarHutTHoe
nosie. Bektop MarauTHONM MHAYKUMHK. [IpuHIUII CyIIepIIO3UIIMKY MAarHUTHBIX
nosieil. JInauym MarauTHOM MHAYKIMU. KapTrHa TMHUI MAarHUTHON MHIYKIIMU

B3anmozelicTBHE NIOCTOSHHBIX MATHUTOB M IIPOBOJHUKOB C TOKOM. MaruurHoe
rosie. BekTop MaruuTHOM MHAYKUKHK. [IpuHIUII CyIIepIIO3UIIMY MAarHUTHBIX

nosnei. JINHuM MarHUTHOM MHAYKIMK. MarHuTHOE 10Jie MPOBOJHUKA C TOK




[10JIsI TOCTOSIHHBIX MATHUTOB.
MarauTHoO€ 1oJje MpoBOAHUKA ¢ TOKOM. KapTrHa JTMHUI HHIYKIIUU
MarHMTHOIO
MOJISL JNTMHHOTO MPSIMOTO TPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO MPOBOJIHUKA,
KaTyLIKHU ¢ TOKOM. OnbIT Opcrena. B3anmoneiicTBue npoBOAHUKOB C TOKOM.
Cuita Amriepa, €€ MOJlyJb U HalpaBJICHUE.
Cuna JlopeHiia, €€ MoyJib M HanIpaBjeHue. J{BrkeHne 3apsKeHHOM YacTUIIBI B
OJTHOPOJTHOM MarHUTHOM I1oJie. PaboTa cHtbl
Jlopenna. SIBnenue 351eKTpoMarHuTHOM UHAYKIMU. [[oTOK BeKTOpa MarHUTHOM
uHAYKIMU. O/1C nHayKunuy. 3aK0H 3J1€KTPOMarHuTHOW nHAyKuuu Papanes.
Buxpesoe anekrpuyeckoe nose. /1C MHAyKIMY B IPOBOIHUKE, ABUKYIIEMCS
IIOCTYIIATEIbHO B OJHOPOIHOM MarHuTHOM nosie. [Ipasuio Jlenna.
WNHaykTuBHOCTD. SIBiieHne camouHykuuu. 3/1C caMOuHAYKINH.
DHeprusi MAarHUTHOTO TOJISI KaTYIIKU C TOKOM.
DIEKTPOMArHUTHOE TOJIE.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue: TOCTOSTHHBIG
MarHuThl, SJIEKTPOMArHUTHI, 3JICKTPOJBUTaTENIb, YCKOPUTEIU 3JIEMEHTapHBIX
JaCTUL, UHAYKIIMOHHAS T1€Yb.

Hemoncmpayuu
OmnsIT Opcrena.
OTKJIOHEHUE MEKTPOHHOT'O IMy4YKa MarHUTHBIM TIOJIEM.
JInHUY MHIYKIIMY MarHUTHOTO TTOJIA.
B3anmMopneiicTBue ByX NPOBOIHUKOB C TOKOM.
Cuna Amrnepa.
JevictBue cuibl JIopeHIa Ha MOHBI SJIEKTPOJIATA.
SIBneHue 2IEeKTPOMAarHUTHOM MHAYKIIUH.
[IpaBumo Jlenna.
3aBucumoctb OJ{C HHIYKIIMKM OT CKOPOCTH U3MEHEHHSI MArHUTHOTO
ITOTOKA.

10. SIBneHue CaMOMHIAYKIHU.
Yuenuueckuit sxkcnepumenm, nabopamopnwvie pabomot

© oo N s WNRE

1. HW3ydeHHre MarHUTHOTO MOJISL KaTYIIKU C TOKOM.
2. HccnenoBanue AeiCTBHS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.
3. HccnenoBanue siBIEHUS AIEKTPOMarHUTHOM MHIYKIIUH.

(TIpsiMOTO IPOBOTHHKA, KaTYIITKK U KPYTOBOTO BUTKA). OnbiT Dpcrena. Cuia
Amrepa, e€ HanpaBiieHue U Moayib. Cuia Jlopenua, e€ HanpapieHue U MOIYIb.
JIBuKeHME 3apsHKEHHOM 4acTUIBI B OTHOPOJHOM MarHuTHOM noje. Pabora
cuibl Jlopennia. MarautHoe nose B BewecTse. PeppomazHemuxu, napa- u
ouamazHemuxu
Texnuueckue ycmpoucmea u mexHOI02UYecKue npoyeccol: NPUMEHEHNE
[TOCTOSTHHBIX MarHuTOB, JIEKTPOMArHUTOB, TE€CTEP-MYJIBTUMETP,
AIIEKTPOJBUTATEND SIKOOH, YCKOPUTEIH JIEMEHTAPHBIX YaCTHIL.
Jlemoncmpayuu
1. Kapruna 1vHUN HHIYKIMY MarHUTHOTO T10JISI II0JI0COBOTO U TIOAKOBOA
00pa3HOro MOCTOSSHHBIX MAarHUTOB.

2. Kapruna nuHUNA MarHUTHOW WHAYKIMU TOJS IJIMHHOTO MPSMOTOQ
IIPOBOJIHMKA W 3aMKHYTOTO KOJIBLIEBOIO IIPOBOJHUKA, KaTYIIKH
C TOKOM.

3. BsammoneiicTBre IBYX POBOIHUKOB C TOKOM.

4. Cuna Amrmepa.

5. JleiictBue cuibl JIopeHIla Ha MOHBI AIEKTPOIIUTA.

6. HaOmroneHue ABMKEHUS MydKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

7. TpuHiun JIEUCTBUSA 3JIEKTPOU3MEPUTEIBHOTO npuodopa

MarHUTORJIEKTPUUECKON CUCTEMBI.
Yuenuueckuit skcnepumenm, nabopamopnuie padomel, npaKkmukym
HccnenoBanne MarHUTHOTO MOJISI TOCTOSTHHBIX MarHUTOB.
UccnenoBanne cBOMCTB heppOMarHETHKOB.
HccnenoBanue 1elcTBUS IOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.
W3mepenue cuibl Ammepa.
W3y4deHne 3aBUCUMOCTH CHJIBI AMIIEpPA OT CUIIBI TOKA.
OmnpeneneHrne MarHUTHOW MHAYKIIMM HAa OCHOBE M3MEPEHHUS CHIIbI
Awmriepa.

ook wdE




Tema 5. Inekmpomacnumnan unoykyus (13 u)

SIBrIeHME 27IeKTPOMAarHuTHOM NHAYKIUHU. [I0TOK BEKTOpa MarHUTHON MHIYKLIUU.
OJIC unnykuuu. 3aKoH eKTpoMarHuTHON nnaykuuu @apazes. Buxpesoe
anektpuueckoe nosie. Toku dyko. IIC nHAYKIUKU B TPOBOJHUKE, IBUKYIIIEMCS
[IOCTYIIATEIbHO B OJHOPOJAHOM MaraiuTHOM noste. IIpasuio Jlenna.
WunyxkrnBHOCTS. KaTylika HHIYKTUBHOCTH B LIENIU IIOCTOSHHOTO TOKA. SIBIIeHNE
camonHykuuu. IIC caMOMHAYKIMH. DHEPTUsl MArHUTHOTO MOJIS KaTyILIKH
C TOKOM. DJIEKTPOMArHUTHOE 110JIE

Texnuueckue ycmpoucmea u mexHolo2u4ecKue npoyeccvl: UHIAYKIHOHHas
1e4b, COJICHOU, 3aIUTa OT VIEKTPU3ALUU TEJl NPU JBHKEHUU B MAarHUTHOM
10j1e 3eMJIH.

Jlemoncmpayuu
Habnronenue siBjeHUs 3I€KTPOMArHUTHON UHAYKITUH.

=

2. Uccnenopanne 3aBucumoctu IC MHAYKIIMU OT CKOPOCTH
M3MEHEHHUSI MarHUTHOTO MOTOKA.

3. Ilpaswuio Jlenma.

4. Tlagenue MarHuTa B allFOMUHUEBOMN (MEIHOMN) TpyoOe.

5. SIBneHue caMOMHIYKIIMH.

6. UccnenoBanne  3aBucumoctu  OIJIC  caMOMHAYKIMM  OT

CKOpPOCTHU UBMCHCHHS CHUJIBI TOKA B ICIIN.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padbomet, npaKkmukym
1. HccnenoBaHue siBJICHUS 3JIEKTPOMArHUTHON MHYKIIUH.
2. OmnpeneneHne WHAYKIIMU BUXPEBOTO MAarHUTHOTO TTOJIS.
3. MHccrenoBanwue siBICHNS] CAMOMHTYKITUH.
4. COopka MOJIeNH IEKTPOMArHUTHOTO TeHepaTopa.

PA3JIEJI 5. KOJIEBAHI A 1 BOJIHBI (24 u)

PA3/IEJ 5. KOJIEBAHWS U BOJIHBI (60 1)

Tema 1. Mexanuueckue Konedanus u 31eKmpomaznummsle Koneoanus (
9y)

Tema 1. Mexanuueckue konedanusn (10 u)




KonebarenbHas cuctema. CBOOOJHBIC MEXaHUYECKUE KOJICOaHUs.
["apmonmnueckue konedbanus. [lepros, yacrora, aMIunTyaa U asza KojaeOaHmi.
[Ipy>krHHBIN MassTHUK. MareMaTH4eCKUii MassTHUK. YpaBHEHUE
rapMoOHHUYECKUX Kojiebanui. [IpeBpariieHne sSHepruu Mpu rapMOHUYECKUX
KOJICOAHUSX.
Konebarenbupiit KOHTYp. CBOOOAHBIE AIIEKTPOMArHUTHBIE KOJIeOaHUs B
UCAILHOM KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHSI MEXTy MEXaHUYECKIUMHU U
JIEKTPOMAarHUTHBIMU KojieOanussmu. @opmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUU B HJICAJIbHOM KojiebarenbHOM KoHType. [IpeacraBnenue o
3aTyXarIux KoueOaHusx. BIHYXI€HHbIC MEXaHUYECKHE KOJIeOaHusI.
Pe3onanc. BeiHyXI€HHBIE 27IEKTPOMAarHUTHBIE KOJICOAHMSI.
[lepemennbIil Tok. CHHYCOMAQIBHBIA IEPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKA. AMIUIUTYTHOE U ICUCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U
HanpsokeHus. Tpanchopmarop. [TpousBoncTBo, nepenada u morpedacHue
AIIEKTPUUECKON IHEPTUU. DKOJIOTUUECKUE PUCKH MPU TTPOU3BOJICTBE
3eKTpo3Heprun. KyinbTypa ncnonb30BaHus 3JEKTPOIHEPTUU B IOBCEITHEBHOM
JKH3HH

Texnuueckue ycmpoucmea u npaKkmuyeckoe npumeHeHue: dIEKTPUUECKUM
3BOHOK, T€HEpPaTop IMEPEMEHHOIO TOKA, JMHUU JIEKTPOIIepeIay.

Hemoncmpayuu
1. HccnenoBaHue mapaMeTpoB KoJieOaTebHONW CUCTEMBI (TPYKUHHBIN
WJIM MaTeMaTU4eCKUN MasiTHUK).
Habnronenue 3aryxaromnmx Koine0aHui.
HccnenoBanrie cBONCTB BEIHYXIECHHBIX KOJICOAHU.
HaGmronenue pezoHasca.
CB00OOAHBIE AIEKTPOMArHUTHBIE KOJIeOaHHUS.
OcuumnorpaMmsl  (3aBUCUMOCTH CHJIBI TOKa U HaNpsDKEHUS OT
BPEMEHM) VIS AJIEKTPOMAarHUTHBIX KOJIEOaHUH.
7. Pe3onaHc npu nociie1oBaTeIbHOM COEIMHEHNUN PE3UCTOPA, KaTyLIKH
WHJIYKTUBHOCTU U KOHJICHCATOPA.
8. Monenb TUHUY EKTpOTNepeaadn.
Yuenuueckuit sxkcnepumenm, nabopamopnwvie pabomot
1. HccnemoBanue 3aBUCHMMOCTH TIEPHOJa MajbIX KoleOaHMH Tpy3a Ha
HUTHU OT JIJTMHBI HUTU U MAcCChI rpy3a.
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KoneobarenpHasa cucrema. CBOOOMHBIE KOJIEOAHMS.
["apmonunyeckue konebanusi. Kunemarndeckoe U JUHAMHYECKOE OMTHCAHHE.
DHepreTu4yecKoe OnrcaHme (3aKOH COXpaHEHHsI MEXaHUYECKOM SHEpTun ). Bb1600
OUHAMUYECKO20 ONUCAHUSA 2APMOHUYECKUX KONeDAHUU U3 UX IHEPLemU1ecKo2o
U KUHEMAMU4ecKo20 ONUCAHUSL.
Amnaumyoa u ¢paza konebanuil. Ces3b amnaumyobl KoieOaHutl UCXOOHOU
BEIUUUHBL C AMIIUMYOAMU KONeDAHULl eé CKOPOCMU U YCKOPEHUS.
[lepron u yacrora konebanuid. [lepron ManpIx CBOOOAHBIX KOJIeOaHUH
MaTeMaTuyeckoro MastHuka. [lepros cBOOOIHBIX KoseOaHUH MPYKUHHOTO
MasITHUKA.
[TonsiTue o 3aryxaronux konedanusx. Beinyxaennsie konedanus. Pesonanc.
Pe3onancHas kpuBas. BinsHue 3aTyxaHus Ha BUJ PE30HAHCHOW KPUBOM.
ABTOKOJICOaHUS

Texnuueckue ycmpoticmea u mexHonio2uyecKue npoyeccvl: METPOHOM,
9Jachl, Ka4elld, My3bIKaJIbHbIC HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu
1. 3amnuce KonebaTensHOrO IBUKCHUS.
2. HaGmroneHune HE3aBHCHMOCTH TEPHOAA MaJIbIX KoJeOaHWH rpysa
Ha HUTH OT aMILTUTYIBL.
3. HccrnenoBanme 3aryxarommx KojdeOaHWH M 3aBHCHMOCTH TEPUOJA
CBOOOJIHBIX KOJIEOAHU OT COTIPOTUBICHHUS.
4. HccnenoBanue kojiebaHUM rpy3a Ha MAacCHUBHOM MPYKUHE C LETBIY
dbopMupoBaHus MpeICTaBICHUH 00 M1eaTbHOM MOAETH MPYKUHHOTO
MasITHHKA.
5. 3akoH coxpaHeHHUs SHEPTHH MU KoJIeOaHHIX rpy3a Ha IPYKUHE.
6. HccnemoBanue BEIHYX/ICHHBIX KOJICOAHH.
7. Habmonenue pe3oHaHca.
Yuenuueckuit skcnepumenm, nabopamopnuie pabomaul, npaKkmuxkym
1. Usmepenue nepuoaa CBOOOIHBIX KoJIeOaHui
HUTSHOTO U IPY>KUHHOTO MasTHUKOB.
2. V3yyeHue 3aKOHOB JBMKCHHS Tella B XOJe KoleOaHWil Ha

YIPYroM MoJBECE.
W3yueHue 1BUKEHUS HUTSIHOTO MasgTHHKA.

w

4. TlpeoOpazoBaHu€e YHEPTUHU B IPYKUHHOM MasITHHKE.




2.

I/ICCJIGI[OBaHI/Ie NEpCMCHHOIO TOKa B MLCIHU M3 IMOCICA0BATCIIBHO
COC,I[I/IHéHHBIX KOHACHCATOpa, KaTyIlIKHU U pE3UCTOpa

5. HccnenoBanue yObIBaHUS aMILUTUTY/IbI 3aTyXarOIIMX KOJICOAHHIHA.

Tema 2. dnexmpomaznummnoie Konedanus (15 u)

KoneGarenbHblil KOHTYp. CBOOOIHBIE NIEKTPOMAarHUTHBIE KOJIEOaHMs

B UJIeaIbHOM KoJiebarenbHoM KoHType. Dopmyna Tomcona. Ceazb amniuniyovl

3apsa0a KOHOeHcamopa ¢ AMIIUMY OO0 CUbL MOKA 8 KOLeOAmelbHOM KOHmype.

3aKOH COXpaHEHUS SHEPTUHU B UCAIbHOM KoJieOareIbHOM KOHTYpeE.

3aryxarolie MeKTPOMarHuTHIC KOJICOaHUS.

BbIHYXIeHHbBIE 2IEKTPOMAarHUTHbIE KOJeOaHu .

[TepemenHbIi TOK. MOLITHOCTh IEPEMEHHOTO TOKA. AMILTUTYAHOE

W ICHCTBYIOIIEE 3HAYCHHUE CHJTBI TOKA M HAIIPSDKEHUS TIPU pa3IuIHOl (opme

3aBHCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHHU.

CunycouoanvHulil nepemeHHblll mok. Pe3ucmop, konoencamop u kamyuwka

UHOYKMUBHOCMU 8 YeNnu CUHYCOUOAIbHO20 NepeMeHH020 moKa. Pesonanc moxos.

Pesonanc HanpsajiceHull.

Wneansublil Tpanchopmarop. [IponsBoacTso, nepenada u mnoTpedieHne

PIIEKTPUYECKON SHEPTUH.

DKOJIOTUYECKUE PUCKHM TPU TPOU3BOACTBE  IJICKTPOIHEPTHH.

Kymerypa ucnonb3oBaHus 3IEKTPOIHEPTUHU B

MMOBCETHEBHOMN JKN3HU.

Texnuueckue ycmpoticmea u mexHoni02uyecKue npoyeccsi:
AIIEKTPUUECKU 3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TUHUHU
QIIEKTpoIiepeaad.

Jemoncmpayuu

1. CBobOomaHbIE YIEKTPOMArHUTHBIE KOIeOaHMU .

2. 3aBUCHMOCTL YacTOTHI CBOOOMHBIX KOJEOAHHUH OT

WHIYKTUBHOCTU U EMKOCTH KOHTYpA.
OcumiorpaMmsI JIEKTPOMArHUTHBIX KOJICOAHHIH.
I'eneparop He3aTyXarmuX MEKTPOMArHUTHBIX KOJIeOaHMIA.
Mogernb 31eKTpOMarHuTHOTO TeHeparopa.
BrinyXeHHbBIE CHHYCOUIAIbHBIE KOJICOaHUSI.
Pesucrop, KaTylika  WHIYKTHBHOCTH |

Noakow

KOHIACHCATOP B IICIIK NICPCMCHHOI'O TOKA.




8. Pe3onanc mpu mocnenoBaTeTbHOM COCIUHEHUU PE3UCTOPA,
KaTYIIKH MHIYKTUBHOCTH M KOHJICHCATOPA.

9. VYcrpoiicTBO M MPUHIUT ACHCTBHS TpaHChopMaTopa.

10. Mogenb TUHUY ICKTPONEpeIadn.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, RPAKMUKYM

1. U3yuenue Tpanchopmaropa.
2. Hccnenosanue NEPEeMEHHOI0  TOKa  4epes
HIOCIICIOBATEIIbHO COCANHEHHBIC KOHICHCATOP, KATYIIKY U
pe3ucTop.

3. Ha6J'IIO,Z[eHI/Ie QJICKTPOMAriuTHOI'O pE€30HaHCa.
4. I/Icmedoeanuepaﬂombz UCMOYHUKO6 céema 6 uenu nepemerHHozco
MmokKa.

Tema 2. Mexanuueckue u 31eKmpomazHumHble 60Hbl (5 u)

Tema 3. Mexanuueckue u 3nekmpomazuummusle 6011ul (10 u)

MexaHn4ecKre BOJIHbI, yclIoBus pacnpoctpaneHus. [lepuon. Ckopoctsb
pacrpoCTpaHeHus U JJIMHA BOJIHBL. [lonepeunbie U Mpo10IbHbIE BOTHBI.
WuTepdepenus u audpaxius MexaHu4ecKux BoJH. 3ByK. CKOPOCTh 3BYKa.
['pomkocTh 3ByKa. Bricota ToHa. TeMOp 3Byka. DIEeKTpOMAarHUTHbIC BOJHBI.
YCIi10BuUS U3TyUYEHUS! 3JIEKTPOMAarHuTHBIX BOJIH. B3auMHas opueHTanus
BEKTOPOB £, B, v B 3IEKTpPOMarHuTHOM BoiHe. CBOMCTBA 3JEKTPOMAarHUTHBIX
BOJIH: OTPa)KEHUE, IPEJIOMIICHUE, TTOJISIpU3aIius, Tudpakius, uHTephepeHITHSI.
CKOpOCTB 2IIEKTPOMarHUTHBIX BOJH. [IIkana aneKTpoMarHUTHBIX BOJIH.
[TprMeHeHne AIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U ObITY. [TpuHIMITEI
pasroCBA3U U TeNeBUIeHUs. Panonokanys. JNeKTpOMarHuTHOE 3arpsi3HEHNE
OKPYKAIOLIEH CPebl.

Texnuueckue ycmpoiicmea u NpakKmuyeckoe HnpumMeHeHue: MYy3bIKaTbHBIC
WHCTPYMEHTHI, YIBTPa3BYKOBasi TMAarHOCTUKA B TEXHHKE M METUIIMHE, pajap,
panuonpuEMHUK, TEICBU30D, aHTeHHA, TenedoH, CBU-meus.

Hemoncmpayuu

1. OOpa3oBaHHe W PacHpPOCTPAHEHUE TOMEPEYHBIX WU TPOIOJIBHBIX
BOJIH.
Konebmromieecs Te10 Kak HCTOYHUK 3BYKA.
HabGmonenue oTpakeHus: ¥ MPETOMIICHHS MEXaHMUECKUX BOJTH.
Ha6mronenne natepdepeHnnu u iuppakiui MEXaHUIECKUX BOJH.
3BYKOBOU pe30HAHC.

o~ W

MexaHn4eckue BOJIHBI, YCJIOBHS UX pacipocTpaHeHus. [lonepeunsie
U [IPO10JIbHBIE BOJIHBL. [lepros, CKOpoCTh paclipoCTpaHeHus U IIMHA
BOJTHBI. CBOWCTBA MEXaHMYECKUX BOJIH: OTPAXKEHUE, IPEIOMIICHNE,
uHTephepeHIns U TudpaKiius.
3Byk. CkopocTh 3ByKa. [ poMKOCTb 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.
[ITymoBOeE 3arpsiz3HeHNE OKpYy>Karollel cpeibl.
DJEeKTPOMArHUTHBIE BOJHBI. YCIIOBUS U3TYUICHUS DIIEKTPOMArHUTHBIX
BOJIH. B3anMHas opreHTalusi BEKTOPOB B AJIEKTPOMArHUTHOM BOJTHE.
CBoiicTBa 2IEKTPOMArHUTHBIX BOJIH: OTPAXECHUE, IPEIOMIICHHE, TIOJISIPH3AIIHS,
uHTepdepeniys u qudpakuus. [lkana snekrpoMarHuTHBIX BOJIH. [Ipumenenune
DIIEKTPOMATHUTHBIX BOJIH B TEXHHUKE U OBbITY. [[pUHIMITEI pagnocBsi3un
U TeneBuieHus. Pagronokanus. DIeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKatoIei
cpenbl

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue: MY3bIKaIbHbIG
WHCTPYMEHTBI, pajap, paAuoONpUEMHUK, TEJIEBU30p, aHTeHHa, TenegoH, CBY-
neyb, YAbTPa3BYKOBas IMArHOCTHKA B TEXHUKE U MEJTUIMHE.

Jemoncmpayuu
1. OOpa3oBaHuE U pacIpOCTPaHEHNE TTOTIEPEIHBIX U MPOIOTBHBIX
BOJTH.

2. Kone6mromieecs TeI0 Kak HCTOYHUK 3BYKa.
3. 3aBHCHUMOCTD JJIUHEI BOJHBI OT YaCTOTHI KOJIECOaHHH.




HabGnronenue cBsi3u rpOMKOCTH 3ByKa M BHICOTHI TOHA C aMIUTUTYIIOW U
4acTOTOM KosieOaHui.
HccnenoBanue  CBOMCTB JIEKTPOMArHUTHBIX

BOJIH: OTpa)KeHUe, MPEIOMIICHUE, MOJIAPU3aLIUs,
mudpakuus, tHTephEpeHIHsL.

N ook

Habmonenue oTpaxeHus 1 MPEIOMIICHUS MEXaHMUECKUX BOJIH.

Habmronenue nntepdepeHun u 1uppakiind MEXaHUUIeCKUX BOJH.

AKyCTHYECKUI pEe30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro IpUMEHEHHUE.

HabGnronenue cBsi3u rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMILTUTYIOU

Y 4aCTOTO KoyieOaHHUiA.

HccnenoBanue CBOMCTBAJIEKTPOMAarHUTHBIX BOJIH:
OTpaXkeHHe, IPEeIOMIICHHE, OJIApU3aLusl, Audpaxus,

untepdepenims. 1 0. O6HapyxeHne HHPpPaKpacHOTO U

yIBTPa(HOIETOBOIO U3ITy4EHHH.

10. Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM
11. U3y4yeHue nmapamMeTpoB 3BYKOBO BOJIHBI.

12. UzyuyeHue

pacrpocTpaHeHus
B 3aMKHYTOM ITPOCTPAHCTBE.

3BYKOBBIX BOJIH

Tema 3. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)




['eomerprueckas ontuka. [IpsamonuHeliHOe pacClIpOCTPaHEHNE CBETA B
OJIHOPOHOM cpenie. ToueuHblid UCTOYHUK cBeTa. JIyu cBera.

OTpaxkeHnue cBeTa. 3aKOHBI OTpaXkeHus cBera. [locTpoenne n3obpaxeHuii B
MJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHbBI MPETOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTelb
npesnomienus. [lonHoe BHyTpeHHee oTpaxeHnue. IIpenenpHbIil yroy nojaHoro
BHYTPEHHET0 OTPa’KEHUSI.

Jucniepcust ceeta. CiioxHbINM cocTaB 6esoro ceera. [[Bet. Cobuparomue u
[paccenBaroIIe JTUH3bI.

Tonkas 1nH3a. POKYCHOE PACCTOSHUE M ONTUYECKAsl CUJIa TOHKOM JIMH3BL.
[locTpoenune n300pakeHuii B COOMPAIONINX M PACCENBAIOIINX JIMH3AX.
dopMyna TOHKOU JINH3BL. YBEJIMUYEHUE, JaBAEMOE JTUH30MH.

[Ipenenbl IPUMEHUMOCTH TFEOMETPUUYECKON ONITHUKHU.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOYHUKHU. YCIOBUS
HaOTIOZICHN S MAKCUMYMOB 1 MUHIMYMOB B HHTEP()EpPEHIIMOHHOM KapTHHE OT
NBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Judpaxuums ceta. Judpakimonnas pemerka.

'YcnoBue HaOMIONEHHS TIABHBIX MAKCHUMYMOB TpU TMaJICHUU
MOHOXPOMaTHYECKOr0 CBeTa Ha JU(PAKIHOHHYIO PELIETKY.

[lonsipusanus ceera

Texnuueckue ycmpoticmea U npaKmuiyeckoe npumeHenue: OYKH, IIyIa,
¢doTroanmnapar, MPOEKIMOHHBIN amnmapar, MHUKPOCKOII, TEJIECKOI, BOJOKOHHas
OINTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

[IpsiMonnHetHOE pacipoCcTpaHEeHUE CBETa B OAHOPOIHOM cpene. JIyy cBera.
ToueuHblil UCTOYHUK cBeTa. OTpakeHHUE CBETA. 3AKOHBI OTPAKEHUS CBETA.
[TocTpoenue n3obpaxkeHuit B miockom 3epkaie. Cohepuueckue sepkana.
[Ipenominenue cBera. 3aKOHBI MTPEIOMIICHUS CBeTa. AOCOIIIOTHBIN MOKa3aTelb
npenomieHus. OmuocumenvHulil nokasamens npenomaenus. [locmosncmeo
yacmomol ceema u cOOmMHoUleHue OJIUH 80IH NPU nepexooe
[MOHOXpOMamuuecko2o ceema uepes epaHuyy pasoeia 08yx ONMUYecKux cpeo.
[ X00 nyueti 6 npusme. Jluctiepcus cera. CloxHBIN cocTaB O6esoro cseta. L[Ber.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpenesbHbli yroi oJaHOTO BHYTPEHHETO
otrpaxenus. Codouparowue u pacceusaroujue aun3vl. Tonkas nunza. PokycHoe
PACCTOSIHME U ONTUYECKAs CUJIa TOHKOM JIMH3BI.
3asucumocms GhoxycHo2o paccmosanus MOHKOU chepudecKoll TUH3bL Om eé
ceomempuu U OMHOCUMENbHO20 NOKA3AMENsl NPEOMIEHUSL.
dopMyra TOHKOM JHH3BI. YBEIUUYECHUE, TaBAEMOE JIMH3O0M.
[ X00 nyua, npowedwe2o 1un3y no0 NPOU3BONbHLIM Y2IIOM K €€ 21A8HOU
onmuyeckotl ocu. [locmpoenue uz006pasiceHuli MouKu U OmMpe3Ka npamou
8 COOUPAIOWUX U PACCEUBAIOUWUX TUH3AX U UX CUCTHEMAX.
Onmuyeckue npubopsl. Pazpewarowas cnocobnocms. 171a3 kak onmudeckast
cucmema.
[Ipenens TpUMEHUMOCTH TEOMETPUYECKON ONTHKHU.
BonnoBas ontuka. MaTepdepenius ceera. KorepeHTHbIE HCTOYHUKHU. YCIOBUS
HaOJIIO/IEHN I MAKCUMYMOB 1 MUHUMYMOB B UHTEPHEPEHIIMOHHON KapTUHE OT
NIBYX KOTEPEHTHBIX NCTOYHHUKOB. [IprMepsI kitaccnyeckux nHTepdepeHIIMOHHBIX
CXEM.
[udpaxus ceeta. udpakunonnas pemeérka. YciaoBue HaOI0IeHHs TIIaBHBIX
MaKCUMYMOB TpU MaJCHUH MOHOXPOMAaTHYECKOTO CBeTa Ha AU(PPAKIIHOHHYIO
PELIETKY.
[lonsipusanus ceera

Texnuueckue yempoticmea U mexHoio2uYecKue

npoyeccel. O4YKH,

Hemoncmpayuu
1. IlpsmonuHENHOE pPacHpOCTpPaHEHHE, OTPAXKEHUE U MPETOMIICHUE
cBeta. OnTudyeckre NpudopsI.
2. IlonHoe BHyTpeHHEE OTpaykeHUe. Mozielb CBETOBOA.
3. HccnenoBanue cBONCTB M300paKeHUH B JIMH3AX.

ayna,




Monenu MEKpOCKOTIa, TEJIECKOTIA. nepuckor, (oToarnmapar, MUKPOCKOII, MPOSKIIMOHHBIA armnapar, IpOCBETICHHC
Habnronenne untepdepeHum cBeTa. OIITHKH, BOJIOKOHHAS! ONTHKA, TU(paKIMOHHAs peHIEéTKa.
HabGmronenue qudpakium cBeta. Jemoncmpayuu

HaGmonenne aucnepcuu ceta.
[Tony4yeHnue criekTpa ¢ MOMOIIBIO TPU3MBI.
[Toyuenue criekTpa ¢ MOMOUIBIO AU(HPAKINOHHOMN PEIIETKH. HaOG:ronenue noaHoro BHyTpeHHEro oTpaxeHus. Mozenb cBeToBoja.
10 HaGmronenue nonsipu3anuy cBera. HccnenoBanue xoza CBETOBBIX ITYYKOB 4epe3
Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomui IUIOCKOIIApaJIENIbHYIO IIJIACTUHY U IIPU3MY.
1. M3mepeHue nokasareis NpeoMIICHUs CTEKIIA. 5. HccnenoBanue cBOUCTB N300pakeHUHN B JIMH3AX.
2. HccnenoBanue cBOWCTB H300paKEHHH B JIMH3AX. 6. Mozenu MUKPOCKOIIA, TEJIECKOA.
3. HaOnronenue aucnepcuu cBera. 7. HabGmonenue narepdepeHnnu crera.
8
9

3aKoHEBI OTpa’XCHUA CBECTA.
HccnenoBanue IpCIOMIICHUS CBCTA.

© o N Ok
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HaOironeHue 11BeToB TOHKUX IUIEHOK.
. Habmonenue nudpakuuu ceera.

10. U3yuenue qudpakiimOHHON PEIIETKH.

11. HaGmromenue qudpakiiMOHHOTO CHEKTPA.

12. HaGmromeHue Iucriepcuu CBeTa.

13. HaOmronenue mosisipu3aiiy CBeTa.

14. IlpumeHeHre NOASIPOUAOB ISl U3yUCHHS] MEXaHUUYECKUX HaNpsHKEHUH
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomot, npakmuxym

1. H3mepeHue mokazaTens MpeIOMIICHUS CTEKIIA.
2. HccnenoBaHue 3aBUCMMOCTH (DOKYCHOTO PacCTOSIHMS OT BEIECTBA

(Ha mpuMepe )KUJKUX JIUH3).
N3mepenue GoKyCHOTO pacCTOSHUS PACCEUBAIOIIUX JIMH3.
[Tony4yenne n300pakeHuUs B CHCTEME U3 TUIOCKOTO 3epKaJia v JIMH3HI.
[Tony4yenune n3obpakeHus B CHCTEME U3 JIBYX JIMH3.
KoHcTpyrpoBaH#e TeIeCKOTUYECKUX CUCTEM.
HaGmonenue nudpakuuu, HTHTepQEepeHINN U OISIPU3aIMU CBETa.
N3yuenne MOJISIpUA3aLUU CBETa, OTPAXKEHHOIO OT

MIOBEPXHOCTH JAUDJIEKTPHKA.
9. MH3yuenue uHTepQEpeHIMH JA3EPHOTO U3TYUESHHS Ha IBYX IIEIIX.
10. HabGmroneHve aucriepcuy.
11. HaGmrofieHue u uccieioBaHue JUQPPaknOHHOTO CIIEKTpa.
12. Vi3mepenue JTMHBI CBETOBOM BOJTHEI.
13. Ilonyuenue  coekTpa U3JIy4eHHs  CBETOIMO/A MPH

MOMOILM TU(PPaKIIMOHHON PEIIETKH.
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PA3JIEJT 6. OCHOBBI CITELIUAJILHOM TEOPUU
OTHOCUTEJIBHOCTHU (4 1)

PA3JIEJI 6. OCHOBBI CIIELITAJIbHOM TEOPUM OTHOCUTEJILHOCTU
1)

Tema 1. Ocnogvr CTO (4 u)

Tema 1. Ocnosvt CTO (5 u)

['paHuLIBI IPUMEHUMOCTH KJIACCUUYECKOM MexaHUKH. [locTymnarsl
CIEMAJIbHON TEOPUU OTHOCUTEIBHOCTU: UHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETA B BaKyyMe, IPUHIUIT OTHOCUTEIBbHOCTH DiHIITeHHa OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPAILICHHUE JIJIUHBIL.

DHEPrusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € SHEPIUEN U UMITYJIBCOM PEJISITUBUCTCKOM YaCTULIBI. DHEPTUs
TTOKOS

[ paHUIIBI IPUMEHUMOCTH KJIACCUYECKON MexaHUKU. [locTymnars! crienuaibHON
TEOPUU OTHOCUTEIILHOCTH.
[TpocTpancTBeHHO-BpeMeHHOM nHTepBai. [IpeodpazoBanus Jlopenna. Ycnosue
PUYUHHOCTH. OTHOCHUTEIBHOCTH OTHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHU
U COKpAILCHUE JUIMHBI.
DHEPIUs U UMITYNIbC PEISATUBUCTCKON YaCTHULIBI.
CBs13b MacChl C SHEPTUEH U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIbl. DHEPrHs
TOKOSI
Texnuueckue ycmpoucmea U MmexHOI02UYeCKUe NpoYyeccol:
CIIyTHUKOBBIE IPUEMHHUKH, YCKOPUTEIH 3aPSDKEHHBIX YaCTHULL.
Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKkym
Onpenencuue UMIIylIbCa WU
SHEPruu PENATUBUCTCKUX YacTUI|
¢dororpadusM TPEKOB 3apsPKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

(o

PA3JIEJI 7. KBAHTOBA 1 ®U3UKA (15 )

PA3JIEJI 7. KBAHTOBA I ®U3UKA (25 u)

Tema 1. Inemenmot keanmoesoi onmuxu (6 u)

Tema 1. Kopnyckynapuo — éonnoeoit oyanusm (154 )

®otonbl. Popmyna [Tnanka cBsA3u 3HEepruu GOTOHA C €r0 YACTOTOW. DHEPruUs U
UMITyIbC poToHa

OtkpsiTue u uccnenoBanue porodddexra. OnbiTel A. I. CToneToBa. 3aKoHbI
doroadpdexra. YpaBHenue DitHmrerna st pororddexra. «Kpacnas
rpanuia» pororddexra. Jlapnenne ceera. OnbiTel I1. H. Jlebenena.
XHUMHUYECKOE NEHCTBUE CBETA.

Texnuueckue ycmpoticmea u npaxmuyeckoe npumeHenue: (HOTOIIEMEHT,
doTomaTdnk, comHeuHas Oarapesi, CBETOANO].

Jemoncmpayuu
®o10or¢h(DHEKT Ha YCTAHOBKE C ITMHKOBOM MJIACTUHOM.
Hccnenoanue 3akoHOB BHeLIHEro (oroaddexra.
Ceeronnon.
Conneunas 6arapest.

Mo

PaBHOBECHOE TEMIOBOE U3NTydeHHE (M3TyUeHHEe a0COMIOTHO YEPHOTO TENa).
3akoH cMmeuenus Buna. ['unoreza M. [Inanka o kBaHTax.

@®oTOHBI. DHEPTHUS U UMITYIIbC (DOTOHA.
®otoadpdext. OnbiTel A. I'. Ctonerosa. 3akoHs! hoTtoaddexra. YpaBHeHNE
Oitamreitna s pororddexra. «Kpacuas rpanuna» dpororddexra.
JlaBneHue cBera (B YaCTHOCTH, 1aBJIC€HUE CBETa HA aOCOIIOTHO
MOTJIONIAIOIIYIO M aDCOTIOTHO OTpaXkarolryro mopepxHocts). Onwitsl [1. H.
JleGenena.
BonHoBele cBolicTBa yactull. Bonnsl ne bpoiura. [nnaa BoaHsl 1e bpoins
U pa3Mephbl 001aCTH JTIOKAIN3ALUH ABMXKYIIEHCS YaCTUILIBI.
KopryckynsipHO-BOJIHOBOM Tyanu3M. Judpakius 31eKTpoHOB Ha
KpUCTaJIax.
Crieruduika usmepenuii B MuKpomupe. COOTHOIIEHUS HEONpeaenEHHOCTEH

['eiizenOepra




Texnuueckue ycmpoucmea u mexHOI02UYecKue npoyeccyl: CIEKTPOMETD,
dorornemMeHT, (QOTONATYMK, TYHHEJIBbHBIH MHKPOCKOIN, COJIHEUHas Oarapes,
CBETOIMO/.

Jlemoncmpayuu

®o10ordh(HEeKT Ha yCTAaHOBKE C IIMHKOBOM TJIACTHHOM.

2. HWccnenoBanue 3ak0HOB BHeIIHETo (otoaddexra.
3. HccnenmoBaHue 3aBUCUMOCTU COMPOTUBIICHUS IOIYIIPOBOTHUKOB
OT OCBEIIEHHOCTH.
4. Cseronuof.
5. Comnneunas Oarapes.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKkmukym
1. HUccnenoBanwme GpoTope3ucropa.

2. Wzmepenue nocrossHHoW ~ Ilmanka Ha oOcCHOBE
uccnenoBanus porodddexra.
3. HccnenoBanue 3aBHCHUMOCTU CWJIBI  TOKa yepes
CBETOMON OT HaNPSHKCHMUSL.

Tema 2. Cmpoenue amoma (4 u) Tema 2. @uzuxa amoma (5 u)




Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccestHuio o-4acTwuil.
[Inanerapnas Mmozenb aroMma. [loctynarer bopa.
V3ny4yeHue u norionieHre (JOTOHOB IPH MEPEXOJIe aTOMa C OJHOTO YPOBHS
SHEpruu Ha Jipyroil. Buasl ciekTpoB. CEKTp ypOBHEU SHEPTrUU aroma
BOJIOPO/A.
BonnoBblie cBoiicTBa yacTull. Bonnsl ae bpoisnsa. KopnyckynspHo-BOJIHOBOM
TyaJIn3M.

CrioHTaHHOE U BBIHYXKICHHOE U3Ty4YEeHUE

Texnuueckue ycmporicmea u npaKmuieckoe npumerenue; CeKTpalbHbIHI

aHayn3 (CIEKTPOCKOMN), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu
Mogens omnbita Pezepdopra.
Onpenenenre IIMHBI BOJIHBI J1a3epa.
HabmroneHue nuHeuaTsIX CIEKTPOB H3ITy4eHHUSL.
Jlazep.
Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomot

1. Habmronenue TMHEWYaTOroO CIIEKTpA.

Mo

OnBITHI IO UCCIIEAOBAHUIO CTPOCHMS aToma. [lmaneTapHas Mozaens aromMa
Pesepdopna.
[Toctynarsl bopa. M3ny4denue u nornomuieHne (GOTOHOB MpH EpPEXo/ie aToMa
C OZIHOTO YPOBHSI DHEPIUU Ha IPYroi.
Bunel ciektpoB. CEKTp ypOBHEHN SHEPrUU aToMa BOIOpO/Ia.
CrioHTaHHOE U BBIHYXKICHHOE U3IIy4eHHe cBeTa. Jlazep
Texnuueckue ycmpoucmea u mexHoi02udeckue npoyeccwvl: CHEKTPaIbHBbIHA
aHasIu3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
1. Monens onbita Pesepdopna.
2. HaOmronenue mHeH4aTbIX CIIEKTPOB.
3. YcTpoHCTBO 1 IeficTBHE CUETINKA HOHU3UPYIOLINX YaCTHII.
4. OrmpeneneHue AIUHBI BOJIHBI JIA3EPHOTO U3ITYYCHHUS.
Yuenuueckuit skcnepumenm, nabopamopmnuie padomul, npaKmMuKym
1. HaGmronenue TMHENRYaTOroO CrEKTpa.
2. UccnenoBaHue CHeKTpa pa3peXKEeHHOr0 arTOMapHOIo
BOZIOpOJIa M U3MEpEeHHE NoCcTosiHHOW Prunbepra.

Tema 3. Amomnoe adpo (5 4)

Tema 3. Duzuxka amomnozo A0pa u InemeHmapHnvix uacmuy (54 )

OKCIIEpUMEHTBHI, JOKA3bIBAIOINE CI0KHOCTD CTpOeHUS sapa. OTKpbITHE
panuoaktuBHOCTU. OmbITEl Pe3epdopna no onpeneneHuio cocraBa
paTuoaKkTUBHOTO n3ny4deHus. CBoicTBa anbda-, 6eTa-, raMMa-u3IydeHusl.

HyknonHnas monens sapa Ielizenbepra—lBanenko. 3apsn sapa. MaccoBoe
qucIio sapa. M30Tomsl.

PannoaktuBHOCTB. Allb(a-pacnai. DNeKTPOHHBIN U MO3UTPOHHBIHN OeTa-pacnal.




BiusiHue painoakTUBHOCTH Ha JKHUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA U
HerTpoHa. Hykimonnas monens siapa I eiizen6epra—IlBanenko. 3apsia sapa.
MaccoBoe uncio sapa. 3otonsl. Anbda-pacnaz. DIeKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3iydenue. 3akoH paiMOaKTUBHOTO
pacnajiia. DHEprus CBsI3U HYKIIOHOB B sifipe. Snepubie cuutbl. [led ekt macchl
saapa. SnepHsie peakuuu. Jlesenue u cuuTes auep. AnepHblid peakTop.
TepmosiaepHblil cuHTe3. [IpobieMbl ¥ IEPCIIEKTUBDI AIEPHON SHEPTETUKHU.
JKOJIOTUYECKUE ACTIEKTHI AIEPHON SHEPTEeTUKHU. DJI€MEHTAPHBIEC YACTHIIBI.
OTtkppITHE TO3UTPOHA. MeTob! HAOIIOAEHHSI M PETUCTPALIUU 3JIEMEHTAPHBIX
yactull. @yHIaMeHTallbHbIe B3auMojeiicTBus. EquHCTBO (hr3nueckoit KapTHHBI
Mupa
Texnuueckue ycmpoticmeéa U Npakmuyeckoe NpuUMeHeHue:
kamepa BuiibcoHa, siiepHbIi peakTop, arToMHast bomOa.
/emoncmpayuu
Cu€TunK MOHU3UPYIOLIUX YaCTHUL.
Yuenuueckuit skcnepumenm, nabopamopnuie pabomot
HccnenoBanne TpeKoB 4acTull (110 TOTOBBIM (oTorpadusm).

JA03UMCETP,

["amma-u3nydeHue. 3aKoH palu0aKTUBHOTO paciaja. PanqnoakTuBHbIE H30TOMBI
B rpupoze. CBOMCTBa HOHU3UPYIOLIETO U3aydeHus. Biusaaue
PaIMOAKTUBHOCTH HA KUBBIC OPraHU3MbI. ECTECTBEHHBIN ()OH U3ITydEHUSI.
JlozumeTpus.

OHeprus cBs3M HYKJIOHOB B sifipe. Snepubie cuibl. Jledekt macco siapa.
Snepubie peakuuu. [lenenue u cuares saep. AnepHoie peakTopsl. [Ipodaemsr
YIIPABIISIEMOTO TEPMOSIIEPHOTO CUHTE3a. DKOJIOTUYECKHUE ACTIEKThI Pa3BUTHS
S JI€PHOM SHEPreTUKU. MeToIbl PETUCTPALlUU U UCCIIEIOBAHUS JIEMEHTAPHBIX
yacTull. OyHAaMEHTaIbHbIE B3AUMOICUCTBUSL. bBapnoHbI, ME30HBI U JICITOHBI.
[IpencraBnenne o CrangaptHoit Mmogenu. KBapk-mirooHHas MOJENb aIpOHOB.
®dusuka 3a npenenamu CrannaptHoit Mogenu. TéMHas MaTtepus U TEMHas
pHeprusi. EmuHCTBO (hm3nueckoil KapTHHBI MUDA.

Texnuueckue ycmpoucmea u mexHonr02uyecKue npoyeccovl: T03UMeTp, Kamepa
BunbcoHna, sAepHBI peakTop, TEPMOSAEPHBIA peakTop, aromHas OomoOa,
MarHUTHO-PE30HaHCHAsI TOMOTrpadus.

Yuenuueckuii 3xkcnepumenm, nadbopamopnvie padomoi, nPAKmMuUKym

1. HUccnemoBanue TPEKOB YacTHIL (110 TOTOBBIM (hoTOrpadusim).

2. HWccnenoBanue pagnoakTUBHOTO (JOHA C UCTIOTIB30BAHHEM
JIO3UMETpA.

3. H3ydeHwue noromeHus 0eTa-4acTHIl ATFOMAHUEM.

PA3IEJI 8. SJIEMEHTBI ACTPOHOMMUN 1 ACTPODU3UKU (7 u)

PA3IEJI 8. SJIEMEHTBI ACTPOHOMMU U ACTPODU3NKMU (12 )

DTanbl pa3BUTUA acCTpOoHOMUU. [IpUKIIaHOE U MUPOBO33PEHUYECKOE 3HAUECHUE
actpoHomuu. Bun 3Bé3mHoro Heba. Co3Besnus, spKue 3BE3/IbI, MIIAHETHI,

nx Bugumoe asrxeHne. Comneunas cucrema. Conaie. CollHEUHAs aKTUBHOCTb.
Wcrounuk sueprun ConHIa v 3BE3/1. 3BE3/1bI, NX OCHOBHBIE

XapaKTEepPUCTUKU. J(narpaMma «CrneKkTpaabHbIi KI1acC — CBETUMOCTBY. 3BE3/IbI
NIABHOM IOCJIE0BATEILHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTE)

U1 3BE3]1 NIABHOM NOCIIEN0BATEIbHOCTU. BHYTpeHHEE CTpOeHHE 3BE3.
CoBpeMeHHBIE PECTaBICHUS O TIPOUCXOXKICHNHU 1 HBOIIOIIUU COJTHIIA 1 3BE3]I.
DTallbl )KM3HHU 3BE3].

Muteunbiii [1yte — Hama ["anaktuka. [Tonoxenne n aukenne CoHIA B
["anaktuke. Tunsl raakTuk. Paguoranaktuku u kBazapsl. YEpHBIE IBIPHI B
aapax ranaktuk. Beenennas. Pacimpenue Beenennoil. 3akon Xa606:ma.

JTarnbl pa3BUTUS aCTpOHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUYECKOE 3HAYCHUE
acTpoHOMHUU. [IpuMEeHNMOCTb 3aKOHOB (DM3UKH JUIsI 0OBSICHEHUS IPUPOIbI
KOCMHUYECKHX O0OBEKTOB.

MeTo1bI aCTPOHOMUYECKHX HcclieoBaHUuN. COBpEMEHHBIE ONTHYECKUE
TEJIECKOIIBI, PAINOTENECKOIIBI, BHEATMOC(hEepHasi aCTPOHOMMUSL.

Bun 3B€3qH0r0 Heba. Co3Be3nus, IpKUe 3BE3/bI, TNIAHETHI, UX BUIUMOE
IBYKEHUE.

CoJtHeuHas crucTeMa.

Comnnne. ConHeunas akTuBHOCTh. Mcrounuk sHepruu ConHila v 3BE31.

3BE3/IbI, UX OCHOBHBIE XapaKTEPUCTUKHU. [lnarpaMma «CreKTpaabHbIN KIacc —
CBETHUMOCTEY. 3BE3/IbI TNIABHOM ITOCIIEA0BATEIIFHOCTH. 3aBUCHUMOCTE «Macca —

CBETMMOCTB» IS 3BE€3/ INIAaBHOH MMOCJIeI0BAaTEeIbHOCTH. BHYTpeHHee CTPOCHUC




Paz6eranue ramaktuk. Teopus bonbmoro B3peiBa. PennkToBoe u3mydeHwHe.
MacmrabHas ctpyktypa Beenennoii. Metaranakrtuka. Hepeménnbie mpooieMbr

ACTPOHOMHUU.
Yuenuueckue naonooenun
1. HaOmronenuss  HEBOOPYXEHHBIM  IJIa30M C  HCIHOJIb30BaHHEM

KOMITBIOTEPHBIX MPUIIOKEHUHN JTSI OTIPEICTICHHS MTOJIOKESHHS HEOSCHBIX|
O00OBEKTOB HAa KOHKPETHYIO Jary: OCHOBHBIE co3Be3qusi CeBEpHOTO
TOJTYIIApHsl ¥ SIPKUE 3BE3IBI.

HaoGntonenus B reneckon JIynsl, miianet, Miieanoro [1ytu.

3BE31. COBpPEMEHHBIE MTPEICTABICHUS O IPOMCXOXKAEHUU U Bosouu CoHIa
1 3BE311. DTAIIbl )KU3HU 3BE3I.
Muineunslii [yt — nHamia ["anaktuka. [lonoxxenue u nuxenue ColiHila B
['amaktuke. Tunel raakTuk. Paguoranaktuku u kBasapsl. UEpHbIE IBIPHI B
sipax rajgakTtuk. Beenennas. Pacimupenne Beenennoit. 3akon Xa66ia.
Paz6eranue ranaktuk. Teopust bonbiioro B3peiBa. PenukroBoe usinydyeHue.
MacmrabHas cTpykTrypa Beenennoit. MeraranakTuka.
Hepeménubie mpobaemMbl aCTPOHOMUU
Yuenuueckue naonooenun:
1. HaOmromenmst  3BE3MHOTO  HebGa  HEBOOPYKEHHBIM  IJ1a30M
C UCHOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN NJIsi ONpEAEIICHMUS]
MOJIOKEHHSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3aus CeBepHOro NMoJylapus U SpKUe 3BE3/bI.
Habmionenus B teneckon JIyHbl, IUIaHET, TYMAHHOCTEN U 3BE3THBIX CKOIUICHUIA.

OU3NYECKHNU [TPAKTUKYM (16 yacoB)

Cnocobvl usmepenuss Qu3UUeCKUx GeluUdUH C UCNONb30BAHUEM AHAN0208bIX
U YupposwvIX uzMepumenbHuIX NPUOOPOS U KOMILIOMEPHBIX OAMUYUKOBLIX CUCTIEM.
Abcontommvle u OMHOCUMETbHBIE NOSPEUIHOCTIU USMEPEHULL (PUBULECKUX BETUUUH.
Oyenka epanuy nocpewiHocmeil.

IIposedenue KoC8eHHbIX UBMEPEHUTL, UCCIe)08AHULL 3A8UCUMOCTIELL
Qusuueckux eenuyUH, NPOBEPKA NPeOlOHCEHHBIX 2unomes (8b100p uz pabom,
ONUCAHHBIX 8 MEMAMUYECKUX pa30enax « Yuenuueckul S9Kkcnepumenm,
J1abopamopHvle pabomul, NPAKMUKYM).

OBOBIIAIOUIEE ITOBTOPEHME (4 u)

OBOBIIAIOUIEE ITTOBTOPEHME (15 u)

Ponb ¢pu3uku 1 aCTpOHOMUN B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJIBHOW M ATHUYECKOH chepax e TeNbHOCTH YellOBeKa; POJib U MECTO
(GU3HUKN 1 aCTPOHOMUHU B COBPEMEHHOM HaydYHON KapTUHE MUPA; POJIb
¢duznveckoii Teopuu B (GOPMUPOBAHUM NPEJCTABICHUNA O (HU3NUECKOIM
KapTHHE MUpa, MECTO (PU3NUYECKON KapTUHBI MUpa B 00ILIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IIPUPOJIE

O0600111IeHNEe U CUCTEMaTH3alUs COJepKaHUS pa3eNioB Kypca « MexaHuKay,
«MonekynsipHas QU3MKa U TEPMOAMHAMUKAY, «DIEKTPOINHAMHKA,
«Konebanust u BoHB, «OCHOBBI CIIEITUATLHON TEOPUH OTHOCUTEITHHOCTIY,
«KBanTOBas pusnka», « IMEMEHTHI aCTPOHOMUHU U ACTPOPUIUKIY.
Ponmp ¢u3ukn © acTpOHOMHHM B DKOHOMHYECKOW, TEXHOJIOTHYECKOH,
COLIMANTLHOM M JITUYECKOW cdepax AesITeNbHOCTH YeJIOBEKa; POJib U MECTO
(U3UKM U aCTPOHOMHH B COBPEMEHHOW HAydyHOW KapTHHE MHUpa; 3HAYCHHUE

OTHMCATENIbHON, CHCTEMAaTU3UPYIOIICH, 00BSICHUTEIHLHON U MPOTHOCTHYECKOM




¢byHkuui Qusnueckoit Teopuu; poib (HU3NYECKOr TeopuH B (OPMHUPOBAHUH
Ipe/ACTaBICHUN O pU3NYEeCKON KapTHHE MHUpPA, MECTO (U3MYECKOW KapTHHBI
MHUpa B O0IIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX IPEICTABICHUN

0 TIpHUpoJIe
Peseps (3 u) Pezeps (10 )
Temarnueckoe miianupopanme kKypca 11 kiacca
IIporpamMmmHoe conep:kaHue
C)
6]
(V)
Paznen 1 DaexkrpoauHaMuka (npoxnoasxenne) 12/28
Kom-Bo MarnutHoe noJie 6/15
JacoB Ha
06a3oBOM
YpOBHE

MarHUTHOM MHTYKITHH.

B3anmMozeiicTBuE NOCTOSHHBIX MATHATOB U IIPOBOJAHUKOB C
TOKOM. MarauTtHoe nose. BeKTop MarHuTHON UHIYKLIHAH.
[IpyHIUIT Cynepno3ULIMY MAarHUTHBIX 1Tos1el. JInnun

MarauTtHoe 1oJie MpOBOIHUKA C TOKOM (TIPSMOTO NMPOBOJAHUKA,
KaTyIIKU ¥ KpyroBoro BUTKa). OnsIT Opcrena. Kapruna nuauii
MarHUTHOM MHAYKIIUU MOJISI TOCTOSHHBIX MarHUTOB.

Onpedenenue yciosuil NPUMEHUMOCMU MOOeIU 0OHOPOOHO20
VACHUMHO20 NOJIAL.

Onpeodenenue HanpasieHuss UHOYKYUU MAeHUMHO20 NOJs NPOBOOHUKA
c moxom




Maenumnoe none 6 seujecmee. eppomacnemuxu, napa- u -
OuamazHemuxku

Cuiia Amriepa, e€ HaripaBJI€HUE U MOAYJIb.

Cuuia Jlopenna, e€ HanpapiieHuEe U MOJY/b. JBIbKeHMe
3apsKEHHOM YacTULIBI B OAHOPOAHOM MAarHUTHOM IIOJI€.
Pa6ota cunbl Jlopenna.

IIposedenue KoceenHvix uzmepenuti cunvl Amnepa, nposedeHue
UCCTEeO0B8AHUS 3ABUCUMOCTNEL MENHCOY DUUUECKUMU BETUYUHAMU U
ONbIMOE NO NPOBEPKE NPEONONCEHHOU 2UNOme3bl Npu U3Y4eHuu
oeticmeusi NOCMOSIHHO20 MACHUMA HA PAMKY € MOKOM

ObvscHenue 0CHOBHBIX NPUHYUNOB OeliCNEUs MEeXHUYECKUX
ycmpoucmes

Ipumepol pewenus 3a0au no meme «Cuna Amnepay

TexHuueckue YCTPOP’ICTBB. 1 TCXHOJIOTUYCCKUC ITPOLICCCHI:
MMPUMCHCHHUEC MMOCTOAHHBIX MArHUTOB, SJICKTPOMAarHuTOB,
TCCTCPMYJIIBTUMETD, DJICKTPOABUTATCIIb ﬂK06I/I, YCKOPHUTCIIN
IJICMCHTAPHBIX YaCTHII.

Jlaboparopnas pabota Nel «Habmronenue nericTBus
MarHUTHOTO TTOJISI Ha TOK»

Ipumepwi pewenus 3adau no meme « Cuna Jlopenya»

Pewienue pacuémmbvlix 3a0a4 ¢ A6HO 3a0AHHOU U HESIBHO
3a0aHHOU PU3ULECKOU MOOEbIO C UCNONb308AHUEM OCHOBHBIX
3aKon06 u popmyn no meme «Maenummnoe noney.

Peuierue kayecmgenHbLx 3a0a4, mpeoyrouux npuMeHeHus 3HaHUull no
meme «Macnummnoe noney.




DJIeKTPOMATHUTHAS
HHAyKIuA 6/13

SIBneHue AneKTpoMarHuTHOM HHAYKIMU. [T0TOK BekTOpa
MarHUuTHON uHAYKIMU. DJIC MHAYKINH.

3akoH aekTpoMarHuTHON nHAykuuu ®apanesa. Buxpesoe
tekTpudeckoe nose. Toku Dyko.

I/[C unoykyuu 6 npoBoOHUKe, OBUICYUEMCSL NOCHYNAMENLHO 6
0OHOPOOHOM MACHUMHOM NOJIe.

[ Ipumepul peutenus 3a0a4 no meme «3aKOH 21eKmMpOMASHUMHOU
UHOYKYUUY

PeuieHue pacuémuulx 3a0ay ¢ A6HO 3A0AHHOL U HESIBHO
3a0anHOU uzUUecKoli MOOeNbIo ¢ UCNOIb308AHUEM OCHOBHBIX
3aK0H06 U hopmyn nO meme « DNeKMPOMASHUMHAS UHOYKYUSLY.

[IpaBuno Jlenna. ManykruBHOCTH. Karymka
WHIYKTHUBHOCTH B LIENH TOCTOSHHOI'O TOKA.

Asnenue camonnaykiuu. IJ1C caMOUHIYKITUH.

Peuienue kauecmseHHbIX 3a0ay, mpeoyowux npuMeHeHus 3HaHul no
meme « NeKmpoMaHUMHas UHOYKYUS».

[Aneopumm ucnonvzosanus npasuna Jlenya ons onpeoenenus
HanpasieHus MoKa 8 KOHmype npu anaiuse epapuieckux u
OKCNepUMEHMAIbHbIX 3a0ay

Cbopra mooenu 31eKmpoMacHUMHO20 ceHepamopa

SHGPFI/ISI MAarauMTHOTO ITOJIA KaTYIIKHU C TOKOM.
3J'ICI(TpOMaFHI/ITHOe 1I0JIC

Jlaboparopnas padora Ne2
((H?.y‘-IeHI/Ie SABJICHUA BHCKTpOMaFHHTHOﬁ UHIAYKIUHA»




Obwvscrenie 0CHOBHbIX npuryunoes oelcmeus mexHuyecKkux
yCMpOﬁCWl6 U mexHojlocu4ecKux npoyeccos, makux KakK.
MHO_)/KI/;MOHHCI}Z neuv, COJZ@HOU@, sawiuma om aneKkmpuzayuu meil
npu O0BUIICEHUU 8 MASHUMHOM Nnojie 3eMu.

Obobwarwe-nosmopumenvroe 3aHamue no meme
« DneKkmpomasHumHas UHOYKYUusLy

3auem no meme «dnekmpomacHUMHA UHOYKYUS

Paznen2 Koseoanus u BoanHbl 60 /24

2.1 Mexannuyeckue kojaedoanus 4-/10

KoneobarenpHas cucrema. CBOOOIHBIE KOJIEOAHUS.

I'apmonnyeckue xonebanus. Knunemarnaeckoe u
JMHAMUYECKOE OIUCAHUE. DHEPreTUYECKOE OIMCAHNE
(3aKOH COXpaHEHHsI MEXaHUYECKOW SHEPTHUH).

Bui600 ounamuueckoeo onucarnus cAPMOHUYECKUX KoneOanuil uz ux
IHepcemuU4ecKoco U KUHeMamu4eCcKoco OnuCanusl.

Buinyorcoennvie konebanus. Pesonanc. Pezonancuas kpusas.
Brusanue 3amyxanus na 6uo pe30HancHOU KpUgou.
Aemokonebarnusl.

Pewenue pacuémmnuix 3a0au ¢ 610 3a0aHHOL U HESABHO
3a0aHHO PU3ULECKOU MOOEbIO C UCNONb308AHUEM OCHOBHBIX
3aKono8 u popmyn no meme «Mexanuueckue Konebanus».

Ammuutyna u ¢a3za konebanuid. CBS3b aMILTUTY/IbI
KoJIeOaHUI UCXOTHOM BETMYMHBI C AMILITUTYIaMHU
KoJie0aHMi €€ CKOPOCTU M YCKOPEHHUSI.

[lepuon u yacrora xonebanuid. [lepron MaabIx CBOOOIHBIX
KoJieOaHMI MaTeMaTuaecKoro MasiTHuKa. [lepros cBOOOTHBIX
KOJIeOAHHH TIPYKHHHOTO MasiTHUKA.




Pewenue kauecmeaennulx 3a0a4, mpeoyrowux npumeHeHus 3HaHull no
meme « Mexanuueckue Konebanusy.

ObvscHeHUe OCHOBHBIX NPUHYUNOS OeLiCINEUSl MEXHUYECKUX
YCmpouicme, makux Kaxk: MempoHoM, 4acwl, Kayenu, My3blKalbHble
uUHCmpymenmul, ceticmozpag.

Jlabopamopnas paboma Ne3 «Onpedenenue yckopenusi c60600H020
naoexus npu NOMOwU MAassmHUKa

2.2 D1eKTPOMArHUTHBIE Kos1ebanus 6/15

Konebarenbubrit kKOHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE
KoJIeOaHUs B MI€aIbHOM KOJIEOATEIbHOM KOHTYPE.

®opmyna TomcoHa.

Cé536 amnaumyowl 3apsaoa KOHOEeHCamopa ¢ amnaumyoou Cuibl
MOKA 6 KoLeOameibHOM KOHNype

Pewenue pacuémmnuix 3a0au ¢ 61O 3a0AHHOU U HEABHO
3A0aHHOU PU3ULECKOU MOOETbIO C UCNONb308AHUEM OCHOBHBIX
3aKOHO8 U popmyn no meme « NeKMpoMacHUMHbIE
KoneOanusy

Pewenue kauecmsennvix 3a0au, mpedyrowux npumeHerus 3HaHul no
meme « ANeKmpomMazHUmHbvle Ko1e0aHUs»

3aKOH COXpaHEHHS SHEPTUH B HICATBHOM KOJIeOaTeIbHOM
KOHTYDE.

3aryxaroliye 21eKTpoMarHuTHbIE KoseOaHus. BeIHyX/IeHHbIe
AJIEKTPOMAarHuTHbIE KoseOaHusl. [lepeMeHHbIN TOK.

Cpaeueuue MEXAHUYECKUX U DIIEKMPOMACHUMHbLX Konebanul

ObvscHenue 0CHOBHbBIX NPpUHYUNoe oeticmeust MexXHUYecKux
ycmpozlcme, makux Kak. aﬂekmpuqecmtﬁ 360HOK, ceHepamop
NnepemMeHHoco moka, JTUHUU 3Jzekmp0nepedaq

Onpeoenenue ycno8utl NPUMEHUMOCIU MOOENU UOealIbHO20
KonebamenbH020 KOHMypa




MouHoOCTh ~ NEPEMEHHOTO  TOKAa.  AMIUIUTYIHOE U
NEeCTBYyIOIee 3HAYEHHWE CHUJIBI TOKA M HalpsDKEHUs MpU
pa3nuyHOil  (popMe 3aBHCHMOCTH TIEPEMEHHOTO TOKa OT
BpeMeHU. CUHYCOMIQJIbHBIN TEPEMEHHBIN TOK.

Wneansubiii  Tpancdopmarop. I[IpomsBoacTBo, mepemada wu
notpebiaeHue AIIEKTPUUECKOI SHEpPTUH. Kynbrypa
UCIIOJIb30BaHUS DJIEKTPOIHEPTUU B IOBCEJAHEBHOW JKHU3HH.
TexHuueckre YCTpPOHCTBA M TEXHOJOTHYECKHE IMPOIECCHI:
ANIEKTPUYECKUI 3BOHOK, T€HEPATOp NEPEMEHHOTO TOKa, JIMHUU
aNeKTpornepeaay

Pesucmop, kondencamop u kamywka uHOyKmMusHoCmu 6 yenu
CUHYCOUOAILHO20 nepeMeHH020 moKa. Pe3onanc mokos.
Pesonanc nanpsorcenuii.

Hemoncmpayus akmueHo2o, eMKOCMHO20 U UHOYKMUBHO2O0
conpomuenenull

Pewenue kauecmeennvix 361&61’{, mpe6yi0w;ux NPUMEHEHUA 3HAHUU NO
meme ((aﬂeKmPOMGZHMWZHble Koneoanusy.

Mexannueckue H 3J1eKTPOMarHuTHbIe BOJIHbI 4/10

MexaHn4yeckie BOJIHBL, YCJIOBUS HUX PaclpOCTpaHEHUs.
[Tonepeunsle ¥ mpojoibHbIE BOJHBEL Ilepuoa, ckopocTh)
pacrpocTpaHeHusl U JUIMHA BOJHBL. CBOWCTBA MEXaHUYECKHUX
BOJIH:  OTpaXeHHMEe, INpeloMIIeHHe, HHTepdepeHIus U
Judpakius.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicora ToHa. TemOp
3ByKa. [llyMOBO€ 3arpsi3HEHHE OKPYKAIOIIEH Cpebl.

H3yyenue pacnpocmpanenus 36yK08bIX 80IH 8 3AMKHYMOM
npocmpancmse.

Pewenue 3a0au




ObvscHenue 0CHOBHBIX NPUHYUNOE OeliCEUs. MEeXHUYEeCKUX
VCMPOUCME U MEXHON02UYECKUX NPOYECCO8, MAKUX KAK:
MY3bIKATbHbIE UHCIPYMEHMbL, paoap, paouonpuémHux,
menesusop, anmenua, menepoun, CBU-neuw, ynempaszsykosas
OUACHOCMUKA 8 MEeXHUKe U MeOUuyuHe.

DNeKTpOMarHuTHbHIE BOJIHBI. VYenoBus U3JIy4EeHUS
AJIEKTPOMAarHUTHBIX BOJIH. CBOMCTBA 2JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHUe, IMpesioMIICHUE, NoJspu3anus, UHTephepeHuus u
nuQpakius. B3aMHAasi OPHEHTAIUS BEKTOPOB

B 3JIECKTPOMArHMTHOU BOJIHE.

[IIxana 2neKTpOMarHUTHBIX BOJIH. [Ipumenenue
3NIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
TexHuyeckue yCTpONCTBA U MPAKTUYECKOE IPUMEHEHHE:!
MYy3bIKaJIbHbIE UHCTPYMEHTBI, paiap, paluoNpuEMHUK,
TEJICBU30p, aHTeHHa, Tenedon, CBU-meup,
YIbTPa3ByKOBasl AMATHOCTHKA B TEXHUKE U MEIULIMHE
[IpuHnMIE! pagrocBs3u u TeneBuaeHus. Pagunonokanus.

Pewenue kauecmeennvix 3610&1’{, mpe6yfomux NPUMEHEHUA 3HAHUU NO
meme «Mexanuueckue u IANNEKMPOMACHUNIHbLE BOIHbLY

Pewenue kauecmesennvix 3610611!, mpe6yi0u4ux NPUMEHEHUA 3HAHUU NO
meme «Mexanuueckue u JJIEKMPOMACHUNIHbLE 60/1HbL)

Yempoticmeo u npunyun pabomser npocmetiuie2o paouonpuemHuka

2.4 Ontuka 10/25

[IpsiMonuHeitHOEe pacpOCTpaHEHHUE CBETA B OJHOPOIHOM
cpene. JIyd ceera. ToueuHbIi1 ICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHHUSI CBETA.
ITocTpoenue n306paskeHui B IIIOCKOM 3€pKaje.




Habnwooenue onmuueckux sgnenutl, npogedenue KOC8eHHbIX
uMepenutl, UCCcie008aHUs 3a6UCUMOCMEN PUUYECKUX GeTUYUH U
ONbIMOG NO NPOBEPKE NPEONONCEHHOU SUNOME3bl NPU UZYYEHUU
sAGNeHUL NPeNOMIIeHUs C8ema HA cpaHuye pazoeid 08yx cpeo,
npenomiieHus ceema 8 coouparoueti

u pacceusarouyell TUH3AX, B0THOBLIX CEBOUCME CEemd.

Ilocmpoenue u pacuém uzobpasxicenuti, co30a8aemulx Ni1OCKUM
3epKaniom

Copepuueckue 3eprana

HpeJIOMJIeHI/Ie cBeTa. 3aKOHEI MMPECJIOMJICHU A CBCTA.
AOCOIIOTHBIH TOKa3aTelIb IIPpCIOMJICHHUA.

Hucnepcus ceera. CioxHblii coctaB Oenoro cera. L{ser.
ITonnoe BHyTpeHHEE OTpaxeHue. [IpenenbHbIi yroi oJIHOro
BHYTPEHHET0 OTPaKEHHUS.

Jlabopamopnas paboma Nod «Hszmepenue noxazamens
npenomMaeHUs CIexkaay

OmmnocumenvHulil nokazamens npenomaerus. [locmosncmeo
yacmomul ceema u COOmMHouleHue OJIUH 80IH NPU nepexooe
MOHOXPOMAMUYECKO20 C8ema 4epes panuyy pazoeia 08yx
ONMUYeCcKUx cpeo.

Xoo nyueti 6 npusme.

Cobwuparorue u paccenBaroiye TuH3bl. TOHKas TUH3A.
@DOKYCHOE pacCTOSIHUE U ONTUYECKAs CHJIa TOHKOM JIMH3BI.

dopMysia TOHKOW JIMH3bL. YBEIIMYEHUE, JaBAEMOE JIMH301

Jlabopamopnas paboma Ne5 «Onpedenenue onmuyeckou cuvl u
@oKycHO20 paccmosiHus cobupaujeti IUH3bLy)

3asucumocmuv oKycHo2o paccmosHus MOHKOU chepuyeckoi TUH3bL
om eé 2eomempuul U OMHOCUMENLHO20 NOKA3amels

npenomilerusl.




Xo0 nyua, npouwteoute2o 1UH3y NOO NPOU3BOTLHBIM Y2IOM K €€
anaenoll onmuyeckoui ocu. Ilocmpoernue uzo0opasxcenuii mouxku u
ompe3sKa npAMOou 6 COOUPAIOWUX U PACCeUBAIOUWUX TUHZAX

U Ux cucmemax.

Ontuueckue mpudopsl. Pazpemaromas ciocodHocTh. [71a3 kak
OIITUYECKasi CUCTEMA.
IIpenensl NPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

TexHu4yeckue yCcTporuCTBA U TEXHOJIOTHUECKUX ITPOLIECCHI:
OYKH, JIyTIa, IEPUCKOII, (POTOATIAPAT, MUKPOCKOTI,
IIPOEKIIMOHHBIN annapar, IPOCBETIECHUE ONTUKH,
BOJIOKOHHASI ONTHKA, TH(PPAKITUOHHAS PEIIETKA .

HpoceemﬂeHue onmuxku

TIlocmpoenue u pacuém uzobpadicenutl, co30a8aemulx NiOCKUM
3epKaioM, MOHKOU JIUH3OMU.

Pewenue kauecmseennuix 3a0ay, mpedyowux npumMeHeHus: 3HaHuu
no meme « Onmuxay

Bonnosas ontuka. MaTepdepenius ceera. KorepentHble
WCTOYHUKH. YCIOBUS HAOIIOIEHNS MAKCUMYMOB 1 MUHUMYMOB
B UHTEP(EPEHLIMOHHOM KapTHHE OT JIByX KOT€PEHTHBIX
UCTOYHUKOB. [IprMeps! k1accuueckux HHTEp(EepEeHIIMOHHBIX
CXEM.

Hudpaxius ceeta. Judpakunonnas pemérka. Yeiaosue
HaOJII0/IeHNs ITIaBHBIX MAKCUMYMOB TIPH NMaJIeHUN
MOHOXPOMAaTHYECKOTO CBETa Ha TUPPAKITMOHHYIO PEHIETKY.
Ilonsspu3zanus ceera

Jlabopamopnas paboma Ne6 « Hzmepenue Onunbl C6emMoBOL 8ONHbLY

Obvsacnenue ocobenHocmeli NPOMeKaHus ONMUYECKUX AGIEeHUIL:
unmepghepenyuu, ougpaxyuu, OUCnepcull, NOIHO20 HYMpPEHHe20
OMpastceHusl.

Pewenue pacuémmuuix 3a0au ¢ 1610 3a0aHHOU U HESIBHO




3a0anHOU HU3ULECKOL MOOEbIO C UCNONIb30BAHUEM OCHOBHBIX
3aKoH08 U (hopmyn no meme «Onmuxay

Pasjnesn 3 OcHOBBI cIelIHAIbHOI TEOPUHM OTHOCUTEILHOCTH 4/6

3.1 OcHOBHI CHIEITUATBHON TEOPUU OTHOCHTEIHLHOCTH 4/6

FpaHI/IHBI IIPUMCHHUMOCTHU KJ1aCCUYEeCKOM MEXaHUKH.
HOCTyJIaTbI CHCHHaHLHOfI TCOPHUU OTHOCUTCIIBHOCTH.

OTHOCUTETBLHOCTH OJJHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU 1
COKpAIllCHHUE JIUIMHBL.

IIpocmpancmeenno-epemennoti unmepsal. lIlpeobpasosanus
Jlopenya. Ycnosue npuuunnocmu.

Ipaxmuxym
Ipaxmuxym
OHeprus U UMITYNbC PEIATUBUCTCKON YacTulbl. CBA3b
MAacChl € JHEPTUEH U UMITYJIbCOM PEIATUBUCTCKOU
YaCTULIBI. DHEPTHS MOKOS
TexHuyeckne ycTporucTBa U TEXHOJIOTUYECKHE ITPOLIECCHI:
CIyTHUKOBBIE IIPUEMHUKH, YCKOPUTEIH 3aPSKEHHBIX YaCTHL]
Ipaxmuxym
[ [pakmuxym

labopamopras paboma «IIposedenue KOCEeHHbIX UMEPEHULL UMPYIbCA U
DHepeuU PerTmUBUCICKUX Yacmuy (no pomoepaghusim mpekog 3apsioiceHHbIX
yacmuy 6 MazHUMHOM none). »




Pasznen 4 KBanToBas ¢pusuka 15/25

4.1 Kopmycky/isipHO- BOJIHOBOM xyajm3Mm 6/15

PaBHOBeCHOE TemI0BOE U3ITyYeHHE (M3TTydeHHE a0COTIOTHO
yépHoro Tena). ['unoresza M. [lnanka o kBaHTax.

@DoTOHBI. DHEPIHs K UMITYJILC (OTOHA.

3axon cmewenust Buna.

ObwvsicHenue 0CHOBHbIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
VCMPOUCM8, MAKUX KaK. CNeKmpomemp, pomosiemenm,
Gomooamuux, myHHeIbHbLI MUKPOCKON, COTHEYHAas bamapest,
€6emoouoo.

Pewenue pacuémmnuix 3a0au ¢ A6HO 3a0aHHOL U HESABHO
3a0aHHOU PUULECKOU MOOENbIO C UCTIONb308AHUEM OCHOBHBIX
3aK0H08 U popmyn no meme «Keanmosvie a61eHUsY.

®otoappext. OnbiTel A. I. Croneroa. 3akoHsl poTorddekra.

VYpaBuenue DitHmTeiHa 1u1s poroapdexra. «KpacHast rpaHuLIa»

dhotorddexra.

Onpedenenue ycrosuii NPUMEHUMOCMU KEAHMOBOU MOOeNU ceemd.

Ananusz K6aHMOBLIX NPOYECCOB C UCNONB30BAHUEM YDAGHEHUS]
Duinwmetina 0 homosghghexma, npuHyuna coOMHOUEHUL
Heonpedenénnocmu I elizenbepea.

Pewenue kauecmesennwvix 361@611!, mpe6yi0u;ux NPUMEHEHUA 3HAHUU NO
meme «Keanmoevie senenusy.

JlaBrieHnue cBera (B 4aCTHOCTH, JTAaBJICHHUE CBETA Ha
a0COJTIOTHO TOTJIOMIAOIIYIO U AOCOTIOTHO OTPAXKAIOIIIYIO

noBepxHocTh). OnpiThl [1. H. JleGenena.




TexHHYeCKHe yCTPOUCTBA U TEXHOJIOTUYECKUE MTPOIECCHI:
CHEKTPOMETP, (POTOITEMEHT, (HOTOAATUHK, TYHHEIIbHBIH
MHUKPOCKOII, COJIHEUHAs Oarapesi, CBETOINO]]

Bonnosvie ceoticmea wacmuy. Bonnwl de bpoiina. /[nuna eonnsl oe
bpoiina u pazmepwr obnacmu noxanuzayuu
osudcywetics yacmuywvl. KopnyckyisapHo-801HOBOU OYAIUIM.

Hughpakyus snekmpoHos na Kpucmaniiax.
Cneyudghuxa usmepenuii 6 muxpomupe. Coomuouierust
Heonpedenénnocmell 1 elizenbepea

Pewenue kauecmeennwvix 361061’{, mpe6yi0u4ux NPUMEHEHUA 3HAHUU NO
meme «Keanmoevie senenusy.

4.2 ®uzuka atoma 4/5

OmnBITHI 1O UCCIICIOBAHUIO CTPOEHHUS aroMa. [lnanerapHast
Monenb aroma Pesepdopaa.

[Tocrynarst bopa. U3ny4yenue u noromenre GOTOHOB
[IPU [IEPEXOJIE aTOMa C OJJHOTO YPOBHS SHEPTUU Ha
JIPYTOM.

Ananusz K6AHMOBbIX NPOYECCOE HA OCHOBE NEPEO20 U 6IMOPO2O
nocmynamoe bopa

Ipaxmuxym

Ipaxmuxym

Bunel cnektpoB. CiekTp ypOBHEH dHEPruu aroma
Bosioposia. CIOHTaHHOE U BBIHYKJEHHOE U3ITy4YeHUe
CBETA.

TexHuyeckne yCTporuCTBa M TEXHOJIOITMYECKHE IPOLIECCHI:
CHEKTPaJIbHBIN aHANIN3 (CIIEKTPOCKOMN ), J1a3ep, KBAaHTOBBIH
KOMITBIOTEP

Ilpakmuxym




Ilpakmuxym

Jlabopamopuas paboma

4.3 ®du3nka aTOMHOIO /IPa U 3JIeMeHTAPHBIX YacTul 6/6

Hyxnonnas monens sigpa [efizen0epra—Banenko. 3apsia siapa.

Maccosoe uucino sauapa. M3otomnsl.

PannoaktuBHOCTh. Anb(a-pacnan. DIEKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacnaf. ['aMma-uznyueHue.
Ipaxkmuxym
Ipaxkmuxym
Pewenue 3a0au

DHeprus CBs3U HYKJIOHOB B sifipe. Saepubie cuibl. [edexrt

Macchl siipa. SnepHsie peakuuu. JleneHue u cuHTes aaep

Snepuble peakTopsl. [IpoGiieMbl ynpaBisieMoro TepMosiJIEpPHOTO

CHUHTE3a. DKOJIOTMYECKHUE aClEKThl pa3BUTHS AIEPHON

SHEPTETHKHU.
Ipaxmuxym
Ipaxkmuxym
Pewenue 3aoau




Mertoasbl perucTpalyy U UCCIEA0BaHUS SJIEMEHTapPHBIX
yactull. OyHaaMeHTaIbHbIE B3aUMOAECHCTBUS. bapruoHsl,
ME30HBI 1 JICIITOHEL.

[Ipencrasnenne o CranaaptHoit mogenu. KBapk-riroonHas

Mozienb aapoHoB. Pusnka 3a npeaenaMmu CTaHIapTHON MOJIEIH.

Témnuas marepust u TéMHast s3HEeprus. EquHCTBO prsmueckoi
KapTHHBI MUDA.

TexHuueckue ycTpocTBa U TEXHOJIOTHYECKUE IPOLIECCHI:
NO3UMETP, Kamepa BuiibCoHa, iIepHBINA peakTop,
TEPMOSIICPHBIN peakTop, aroMHasi 6oMOa, MarHUTHO-
pe3oHaHcHast ToMorpadus

Ipaxmuxym

Ipakmuxym

Pewenue 3a0au

Pazges 5 DiaeMeHTHI acTpoHOMHUHU U acTpodusnku 8/12

JJIeMEHTbI aCTPOHOMUHU U acTpodusuku 8/12

Mertost acTpoHOMHYECKUX HcclieqoBannii. COBpeMEHHbBIS
ONTHUYECCKHUE TEJIECKOIIBI, PaJUOTEICCKOIIbI, BHEaTMOC(hEpHas
aACTPOHOMUSL.

Bun 38€31H0T0 HeOa. Co3Be3us, IpKUe 3BE3/IbI, TUTAHETHI, UX
BUJMMOE JIBHOKEHUE.

Omanvt pazeumus acmporomuu. Ilpuxiaonoe u
MUpPoBo33peHuecKoe 3naverue acmporomuu. Ilpumenumocmuo
3aKOH08 (hu3uKU OJisl 00BACHEHUSL NPUPOOLL KOCMUYECKUX
00beKMmMOo8.

OcnosHnule cossezous Cegeproeo nomyuwapus u apKue 36e30bl




Ponb acmponomuu 6 coepemennoti kapmune mupa, 8
NpaKmMuyecKkou 0esameibHOCMU Yelo8eKa U OaibHelulem
HAY4YHO-MEXHU4eCKOM Pa3eumui.

ComHeuHas cucTeMa.

Comnane. ConmHedHas akTUBHOCTb. MicTouHMK sHeprun COJTHIIA U 3BE3I.

3BE31bI, UX OCHOBHBIE XapaKTepUCTHUKU. Jluarpamma
«CIIEKTPaJIbHBIN KJIACC — CBETUMOCTBY. 3BE3/1bI INIaBHOM
II0CJIEI0BATEIbHOCTH. 3aBUCUMOCTD «Macca —

CBETUMOCTB» IS 3BE3/] NIAaBHOM NOCIIEN0BATEIbHOCTH. BHyTpeHHEe
CTPOEHHUE 3BE3.

Coepemennvie npeocmasieHus 0 NPOUCXOHCOCHUU U IBOTIOYUL
Connya u 36e30.

Ipakxmuxym

Ipakxmuxym

CoBpeMeHHBIE TIPEACTABICHHS O TIPOUCXOKICHUH H IBOTFOIHH
CoHIta ¥ 3B€3/1. DTalbl )KU3HU 3BE31I.

Muneunsii [TyTs — Hawma ["anaktuka. [Tonoxxenue u qeuxenue CoaHna
B ['anaktuke. Tunsl ranaktuk. PaguoranakTuku U kBa3apsl. YEpHbie
JIBIPHI B SIApax rajJakTHK.

Obobwenue u cucmemamu3ayusi COOEPIHcanus paz0enos Kypca
«Mexanuxa»

Obobwenue u cucmemamu3ayus COOEPHCaAHUs pa30eos Kypca
«Monexynspras usuxa u mepmoOuHamuKay,

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa60ma. Pazoeranne
ranaktvk. Teopus Bosbmioro B3peiBa. PennkroBoe nsmyueHue.




MacmrabHas cTpykrypa Beenennoii. Meraranaktika. Hepeménnbie
POOIIEMBI ACTPOHOMHU

Pasznen 7 O6o0marinee nopropenue 4/15 (11 yacos -B npeabIAYyIIUX pa3iesiax)

Obobwenue u cucmemamu3ayusi COOepAHCanus pazoenos Kypcd
«DNeKmMpOOUHAMUKAY

Obobwenue u cucmemamu3ayusi COOepAHCanus pazoenos Kypcd
«DNeKmpOOUHAMUKAY

ObobWenue u cucmemamu3ayusi COOepAHCanus pazoenos Kypcd
«DnexmpoouHamuxa»

O06o011eHrEe U cUCTEMaTU3alMsl COACPKaHUs pa3/iejioB Kypca
«Mexanuka», «MonekyispHas pU3MKa U TEPMOTUHAMUKA,

O06o011eHre U cUCTEMaTU3alMsl COACPKaHUs pa3iejioB Kypca
«DIEeKTPOTUHAMUKA

Ob6006wenue u cucmemamuszayus COOEPIHCaAnUsl pazo0enos Kypcd
«Konebanus u 6onnwl»

Obobwenue u cucmemamu3ayusi COOepHCanus pazoenos Kypcd
«Konebanus u 6onnwl»

Obobwenue u cucmemamusayus COOEPIHcanus paz0enos Kypca
«Keanmoeas ¢huzuxa»

O06o011eHne U cucTeMaTH3aIus CoAepKaHMs pa3esioB Kypca
«KBanToBas pusuka

O06o011eHne U cucTeMaTH3aIus COAepKaHMsI pa3iesioB Kypca
«Koebauus v BOJTHBD)

Pe3zeps 0

Peseps 7




IMPOBEPSIEMbBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMOBI

10 KITACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemMble npeMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

10.1

JleMoHCTpUpOBaTh Ha TNpUMEpax polb M MECTO (HU3UKU B
(dbopMuUpOBaHUU COBPEMEHHON HAy4YHON KapTHHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOH I€ATEIbHOCTU

moneu

10.2

Y4UTHIBaTh TPAHUIIBI IPUMEHEHHS U3Y4EHHBIX (PU3NUECKIX MOJETEH:
MaTepualibHasl TOYKa, MHEPIHaIbHAs CUCTEMA OTCU€Ta, aOCOIIOTHO
TBEPI0E TEJI0, UACAIBHBIN T'a3; MOJEIN CTPOCHUS Ta30B, KUIAKOCTEH 1
TBEPABIX TeJN, TOYCUHBIA AIIEKTPUUYECKUU 3apsii — IMPU pPEUICHUH

Q)HSH‘ICCKI/IX 3aJa4

10.3

Pacnio3naBarh ¢uznyeckue sBiIeHUs (IIPOIECChl) U OOBICHATh UX HA
OCHOBE 3aKOHOB MEXaHHUKH, MOJICKYISIPHO-KUHETHYECKOW TEOpUU
CTPOGHHUS BEIIECTBA W OJJEKTPOAMHAMUKH: PpPAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBI)KEHHE, CBOOOIHOE Ta/leHUue
TeJ, JBW)KEHUE MO OKPYXHOCTH, MHEPLHUs, B3aUMOJCHCTBHUE TeI;
muddy3us, OpOyHOBCKOE JIBUXKEHHME, CTPOEHHE KHUAKOCTEH u
TBEPABIX TeJd, M3MEHEHHEe O00béMa Tel TMpU HarpeBaHUU
(oxnaxkJIeHUu), TEIJIOBOE PAaBHOBECHE, HCIApeHUe, KOHJEHCcaIus,
MJIaBJICHUE, KPUCTAUIM3AIUs, KHUIEHUE, BIAXHOCTh BO3/yXa,
MOBBIIICHUE IABJICHUS T'a3a IPU €TO HarPEeBaHUU B 3aKPHITOM COCYJIE,
CBS3b MEXKIYy IapaMeTpaMH COCTOSIHHS Ta3a B H30IpoIeccax;

QJICKTpU3alus TCII, B3aHMOJECICTBHUE 3apsaa0B

10.4

OnucelBaTh MEXaHMYECKOE JIBWJKEHUE, HCHOIb3yd (QU3nUecKue
BEJIMYMHBI: KOOpJAUHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWJIa, UMIIYIbC Tela, KUHETUYeCKas DHeprus,
MOTEHUUabHAsl DJHEPrus, MeXaHudeckas paboTa, MexXxaHUYecKas
MOIIHOCTb; TpPU OMNHCAHUM MPABUWJIBHO TPAKTOBaTh (PU3NUYECKUI
CMBICJI HCIOJBb3yEeMBIX BEJIMYMH, UX OOO3HAUEHHs] M EIUHHIIbI,
HaXOAUTh (POPMYIBI, CBA3BIBAIOIINE JAHHYIO (PU3NUYECKYIO BEITHUUHY

C ApYTrUMHU BECIIMYMHAMU

10.5

OnuceIBaTh HU3YUYCHHLBIC TCIIJIOBBIC CBOMCTBA T€I U TEIJIOBEIE
SABJICHUSA, MUCIIOJIb3Yys (1)I/I3I/ILIGCKI/I6 BCJIMYMHBI. JaBJICHUEC Tasa,

TEMIICpaTypa, CpCAHAAd KHHCTUUYCCKAsA OHEPIUA XaOTUUECCKOTO




JIBW)KEHUS MOJIEKYJ, CpEeOHEKBagpaTU4Hasi CKOPOCTb MOJIEKYI,
KOJIMYECTBO TEIUIOThl, BHYTPEHHS OdHeprus, pabora Trasa,
KOO(PUIIMEHT TOJE3HOTO JACUCTBUS TEIUIOBOTO JBUTATEINS, MPHU
OMHMCAaHWUU  MPABWIBHO  TPAaKTOBaTh  (U3MYECKUH  CMBICH
UCIIOJIb3YEMbIX BEIMYHMH, UX O0O03HAYEHUS U EAMHHIIbI, HAXOIUTh
bopMynbl, CBSI3BIBAIOIIME JaHHYIO (PU3UYECKYI0 BEIMYHMHY C

JpPYTUMH BEIUYUHAM

10.6

OnuceiBaTh M3y4YCHHBIE JJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
AIIEKTPUYECKUE SBICHHS (TMPOIECChl), HCMHONB3ys (pu3ndeckue
BEJIMYMHBI:  JJIEKTPUUYECKUM  3apsijl,  DJIEKTpUYECKOe  ToJIe,
HANpPsOKEHHOCTh TOJISA, IMOTEHIMAJNl, Pa3HOCTh IOTEHIIMANIOB; IPU
OMMCAHUU NPABUIBHO TPAKTOBAThH (PU3HUUECKHM CMBICI HCTIOIb3YEMBIX
BEIMYMH, WX OOO3HAYCHHUS W CIWHHMIIBI; YKa3bIBaTh (HOPMYIIBL,
CBS3BIBAIONINE JAHHYIO (PU3MYECCKYI0 BEIMYUHY C JIPYTUMHU

BCIMYHMHaAMH

10.7

aHAJIM3UPOBaTh (PU3MUECKUE NPOLECChl M SBIEHUS, MCIIONb3Ys
¢bu3nyeckye 3aKOHbI M IPUHIUIIBI: 3aKOH BCEMUPHOTO TArotenus, I, 11
u III 3akonbpl HprOTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW DHEPIuH,
3aKOH COXPAHEHMS UMITYJIbCA, IPUHIUII CYIIEPIIO3ULIANA CUIT, TPUHIUI
paBHOINpABUs HHEPLUUAIBHBIX CHCTEM OTCYETA; MOJEKYISAPHO-
KMHETUYECKYIO TEOPUIO CTPOCHMSI BEIIECTBA, [a30BbIE 3aKOHBI, CBA3b
CpellHEW KMHETMYECKOW 3HEPTUU TEIUIOBOTO JIBUKEHHSI MOJIEKYN C
a0COJIIOTHOM TEMIEepaTypol, MEePBbIi 3aKOH TEPMOJAMHAMHUKU; 3aKOH
COXPAaHEHUsl NIEKTPUYECKOTO 3apsaa, 3akoH Kymona, mpu sToMm
pas3nyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MareMaTH4ecKoe

BBIpaXXEHHE U yCIOBHS (TPAHULIBI, 00JaCTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE NMPUHIMUIBI ACUCTBUS MAaIIMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3nuuarh YCJIOBHS HX 0€30MacHOro

HCIIOJIBb30BAaHUS B HOBCG)IHCBHOﬁ KU3HU

10.9

BBIMOHATE AKCTIEPUMEHTHI 110 MCCIEIOBAHUIO (PU3MUYECKUX SBICHUN
U TIPOIIECCOB C MCIIOJIb30BAaHHEM TPSMBIX U KOCBEHHBIX U3MEpPEHUIA;
npu 3ToM (GopMynupoBaTh NpodiaeMy (3a1ady) U THIIOTE3y y4eOHOro
HKCIIEPUMEHTa,  CcOOMpaTh  yCTAHOBKY W3  MPEIIOKEHHOTO

000pyaOBaHus, IPOBOJUTH OIBIT U (HOPMYITHPOBATH BHIBOJIBI

10.10

OC}’HIGCTBJ'IS[TB IMpsAMBIC W KOCBCHHBIC HW3MCECPCHHUA (1)I/I3I/I'-ICCKI/IX
BCJIIMYUH, IIPpU 3TOM BBI6I/IpaTI) ONTHUMANbHEIA cII0CcO0 HU3MCPCHUA U

HCIIOJBb30BAaTh U3BCCTHBIC MCTOABI OLICHKH HOFpCH.IHOCTGﬁ I/IBMCpCHI/Iﬁ

10.11

HccnenoBars 3aBUCHUMOCTH MEXIY (QU3NYECKUMHU BEIHMUYMHAMU C
UCIIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH; IPU 3TOM KOHCTPYHPOBATH

YCTaHOBKY, (I)I/IKCI/IpOBaTB PE3YIIbTAThI HOJ'Iy‘-ICHHOfI 3aBUCHUMOCTH




(UBUYECKUX BEIMYMH B BUJIE TaOIHI] U TPAQHUKOB, JETaTh BHIBOIBI 10

pe3yabTaraM UCCICa0BaHUA

10.12

CoOmronate  mpaBuiia 0Oe€30macHOrOo Tpyda TNpH  MPOBEACHUHU
HCCJICIOBAaHUM B paMKax Y4eOHOro SKCIEpUMEHTa, Y4YeOHO-
HCCIIEIOBATENBCKOM M MTPOEKTHOW AEATEIBHOCTH C UCHOJb30BAHUEM

U3MEPUTENILHBIX YCTPOUCTB U 1a00paToOpHOTO 000PYIOBaHUS

10.13

Pemars pacuérHbie 3a/1a4u C SBHO 3aJaHHON (PU3MUECKON MOJEINbIO,
UCTIONB3YsST (PM3UYECKHE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHaJIn3a
YCIIOBHS 3a7a4d  BBIOMpATh (U3NYECKYIO MOJENb, BBIIACATH
buznyecKkre BEITMIUHBI U (OPMYITBI, HEOOXOAMMBIE JUIS €€ pelieHus,
MPOBOAMTH PAacUYEThI U OLIEHUBATh PEAIbHOCTD IOTyYCHHOTO 3HAYECHUS

(buznyecKol BETHUUNHBI

10.14

Periars Ka4C€CTBCHHBIC 3aJa4u: BBICTpanuBaTh JOTHYCCKH
HCIMIPOTHBOPCUYUBYHO LCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YUCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (I)I/I?»I/I‘ICCKI/IC SABJICHUA

10.15

Hcnonb3oBarh Mpu  pelIeHMH Y4eOHBIX 3a7ad COBPEMEHHBIE
MH(POPMALMOHHBIE TEXHOJIOIMH JJIi IIOUCKA, CTPYKTYpPHUPOBaHUS,
MHTEPIIPETallMM U MPEACTaBICHUS y4eOHONM M Hay4dHO-IOIMYJISpHON
uH(pOpMaIUH, [TOJyYEHHOW U3 Pa3IMYHBbIX UCTOYHUKOB; KPUTHUYECKHU

AHaJIM3UPOBATH MOJTYIACMYTO I/IH(1)OpMaI_II/IIO

10.16

[TpuBoaUTH IpUMEPHI BKJIaJJa POCCUMCKUX U 3apyOeKHbBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUC TCXHUKHU U TEXHOJOT UM

10.17

Hcnonp3oBarh TeopeTUdeckue 3HaHUS MO (U3MKE B MOBCEIHEBHOM
KU3HU I oOecriedeHus: Oe30MacHOCTH Tpu  OOpalieHuu ¢
npuOopaMl M TEXHUYECKUMH YCTPOWCTBaMM, JUISI COXPAHEHHUs
3M0POBBS W COONIONEHHS HOPM DKOJIOTHYECKOTO TOBEIACHHS B

OKpyKarollen cpee

10.18

PaGorathb B rpymnie ¢ BHIITOJHEHUEM Pa3IMUHbIX COLUATBHBIX POJIEH,
IUTAHUPOBaTh  pabOTy TpPYIIbl, PpAUOHAIBHO  PpacCHpenesiTh
0053aHHOCTH U IUIAaHUPOBAaTh JESATEIbHOCTh B HECTaHAApTHBIX
CUTyallUsIX, aJJleKBaTHO OLICHMBAaTh BKJIAJ Ka)I0r0 W3 YYaCTHUKOB

IPYIIBI B pelIeHHe paccMaTpUBaeMoil MpoOi1eMbl

11 KIIACC

Kon
IPoOBePSIeMOro
pe3yabTrara

IIpoBepsiemble mpeAMeTHBIE Pe3yJabTaThl 0CBOCHHSI OCHOBHOM
o0pa3oBare/ibHON MPOrpaMMbl CpPeIHero 001ero 00pa3oBaHus

11.1

I[CMOHCTpI/IpOBaTB Ha TIpuUuMepax pojib U MCCTO (I)I/I3I/II(I/I B




(GhopMHpPOBAaHWN COBPEMEHHOW HAyYHOW KapTUHBI MHUPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTU, B TPAKTUUECKOUN NEATEIIbHOCTH

JIFONEH, IEIOCTHOCTD U €IMHCTBO (PM3UUECKON KapTHHBI MUPa

11.2

VYYuThIBaTh T'paHULlbl IPUMEHCHUSA U3YYCHHBIX (bHBH‘IeCKI/IX MO,Z[CJ'ICfIZ
TOYCUHBIHN E)JIGKTpI/I‘-I€CKI/If/'I 3apsan, AAepHasd MOACIIb aTOMa, HYKJIOHHAA

MOJIETTb AaTOMHOTO sI/Ipa MPH PelIeHNH (HU3NIECKHUX 3a71ad

11.3

PacrnioznaBarb (u3ndeckue sSBIeHUs (IIPOLECChl) U OOBSICHATH X HA
OCHOBE 3aKOHOB JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (DPU3HKH:
AIIEKTpUYECKasl MPOBOAUMOCTb, TEIIOBOE, CBETOBOE, XMMUYECKOE,
MarHuTHOE€  JEHUCTBHMS  TOKA,  B3aMMOACWCTBUE  MArHUTOB,
AIIEKTPOMArHUTHAS WHAYKIHS, JEHCTBHE MAarHUTHOTO TIOJS Ha
IPOBOAHUK C TOKOM WU JBWXKYILUMHCS 3apsij, 3JIEKTPOMArHUTHBIE
Koje0aHusl M BOJIHBI, HpPSIMOJIMHEHHOE pacHpOCTpaHEHHE CBeTa,
OTp@KEHHE, TpelioMJeHHe, uHTepdepeHuus, aupakuus u
MOJISIPU3AIUS CBETA, TUCIIEPCHS CBETA, (POTOIIEKTpUIECKU dPdexT
(dporoaddexT), cBeTOBOE MaBIICHHE, BOSHHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa aroMa BOJOpOJa, €CTECTBEHHass M HUCKYCCTBEHHas

pPaarnOaKTUBHOCTD

11.4

OnuceiBaTh M3Y4YEHHBIE CBOMCTBAa BeleCTBA  (AIEKTPUUYECKHE,
MarHUTHBIE, ONITUYECKHUE, HIEKTPUUECKYIO IPOBOJUMOCTD PA3IUYHBIX
Cpel) M DJIEKTPOMAarHUTHbIE SBJIEHMS (TPOLIECCHI), MCIIONIb3YS
¢u3nyeckue BEIMYUHBL: UIEKTPUUYECKUH 3apsiy, CWiIa TOKa,
AIIEKTPUYECKOE  HANpsOIKEHUE, JIIEKTPUUYECKOE  CONPOTHUBIIECHUE,
pasHocTh moTteHrmanos, JJIC, pabora Toka, UHIAYKIIMS MarHUTHOTO
nonsi, cuia Awmmepa, cuia JlopeHna, MHIYKTMBHOCTb KaTyIIKH,
DHEPrusl IEKTPUYECKOT0 M MArHUTHOIO MOJIEH, NMEPUOJ M 4YacToTa
Kojie0aHMii B KosiebaTeIbHOM KOHTYpE, 3apsjl U CHJla TOKa B IIpoliecce
FapMOHMYECKHX  DJEKTPOMAarHUTHBIX  KoieOaHuil,  (okycHoe
paccTosiHUE M ONTHUYECKas CHUJA JIMH3bI; NMPU ONUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICI HCIOJIb3YyEeMBIX BEJIWYHMH, HX
0003HAYeHUs M EQUHHUIBI; YKa3bIBaTh (HOPMYINbI, CBS3BIBAIOIINE

JaHHYIO (PU3NYECKYIO BETUYUHY C IPYTMMH BETMYUHAMU

11.5

OnuceIBaTh N3Yy4EHHBIE KBAHTOBBIE SBJICHUS U ITPOLIECCHI, UCTIOIb3YSI
¢bu3nYecKre BEIMUNHBI: CKOPOCTh AMEKTPOMAarHUTHHIX BOJIH, JJIMHA
BOJIHBI W 4YacTOTa CBETAa, DHEPIUs U HUMIYIbC (OTOHA, MEPHUON
noJlypacrnazaa, SHEpPrusl CBSI3M AaTOMHBIX SA€p; IpU ONHCAaHUU
NpaBUJIbHO TPAKTOBaTh (U3MYECKUH CMBICI  HCIOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAUYEeHMs] U EAUHUIIBI, YKa3bIBaThb (HOPMYIIbI,
CBS3BIBAIOLIME JAHHYIO (U3MUECKYI0 BEIWYMHY C JIpYTHMMHU

BCIIMYWMHAMM, BBIYUCJIIATH 3HAYCHHUC (I)I/I3I/I‘-ICCI(OI71 BCJIIMYHUHBI




11.6

AHanu3upoBaTh (PU3NYECKUE TMPOIECChl M SIBICHUS, HCIOIb3YS
dbusznueckue 3akOHBl M NpUHOUNBL  3akoH Owma, 3aKOHBI
MOCJICZIOBATEILHOTO M TapaUIeNbHOTO COCNUHEHUS TPOBOJHUKOB,
3aKkoH Jlxoyns — JIeHna, 3aKOH 3J€KTPOMAarHUTHON MHIYKLIUH, 3aKOH
MPSIMOJIMHEMHOT0 PaclpoCTPaHEHUS CBETa, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI ~ MPEJIOMJICHHUS CBETa, YypaBHEHHWE OWHINTEHHA IS
dororddekra, 3aKOH COXpPAHCHHS DSHEPIHH, 3aKOH COXPAHCHHS
UMITyJIbCa, 3aKOH COXPAHCHHS JJICKTPUUYECKOTO 3apsifa, 3aKoH
COXpaHEHHUsI MaccoBOro uyucia, mnocryaarel bopa, 3akoH
pPaAMOAaKTHUBHOTO paclaja; @pU OSTOM pa3auyarh CIOBECHYIO
(bOpMyTUPOBKY 3aKOHA, €M0 MaTEMATHYECKOE BRIPAKECHHUE U YCIIOBUS

(rpanuLbl, 06JACTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJISITB HaIlpaBJICHUC BCKTOPa HWHAYKIHMKU MArHUTHOTO I10JIA

MIPOBOJHUKA C TOKOM, CHJIbI AmMmiepa u cuiibl JlopeHiia

11.8

CtpouTh W ONHUCHIBaTh HW300paKEHUE, CO3/1aBAEMOE ILIOCKHM

3€pKaJIOM, TOHKOM JINH30M

11.9

BBIOTHATE SKCIEPUMEHTBI 110 HCCIICTIOBAHHUIO (DU3UUCCKUX SIBIICHUHN
U TIPOLIECCOB C UCIIOJIb30BAaHHEM TPSMbIX M KOCBEHHBIX U3MEPCHUIA,
npu 3ToM (popmynupoBaTh mpodieMy (3a7ady) v THIIOTE3y y4eOHOTro
DKCIIEPUMEHTa,  COOMpaTh  yCTAHOBKY M3  MPEIIOKEHHOTO

000pyIOBaHusl, TPOBOUTH OMBIT U (YOPMYITUPOBATH BHIBOJIBI

11.10

OcymiecTBisATh TpsIMBIEe W KOCBEHHBIE HM3MEpPEHHS (DU3MYECKUX
BEJIMYMH; IPU 3TOM BbIOMpAaTh ONTHMAJbHBIA CIIOCOO M3MEpEHUs U

HCIIOJBb30BATh U3BCCTHBIC MCTOABI OLICHKH HOFpCHJHOCTCﬁ H3MepeHHI>i

11.11

UccnenoBars 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C UCIIOJIB30BAHUEM
NpPSIMBIX M3MEPEHUM; TMpPU H3TOM KOHCTPYHPOBATh YCTaHOBKY,
bukcupoBaTh pE3yNbTaThl MOJTYYEHHON 3aBUCUMOCTU (U3UYECKUX
BEJTMYMH B BUJIE TAOIHUI] U TPAPUKOB, JIeJaTh BHIBOABI IO pe3yJbTaram

HUCCICO0OBaHUA

11.12

CobGmonate mpaBwiia 0e30macHOTO Tpyda TMpU  IPOBEIECHUU
UCCIIEJOBAaHMM B paMKax Y4YeOHOro »SKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATEIbCKON M MPOESKTHON EATEIbHOCTH C UCIIOJIb30BAHUEM

U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BaHUS

11.13

Perate pacu€tHble 3a/1a4u ¢ SIBHO 3a/laHHON (PU3UYECKON MOJAETBIO,
UCTIONB3ysl (PU3MYECKHE 3aKOHBI M TPHUHITUIBI, HA OCHOBE aHAJIN3a
YCJIOBHS 3aJaud  BBIOMpaTh (PU3MUECKYI0 MOJENb, BBIICTATH
buznueckrue BeIUIUHBI U (OPMYIIBI, HEOOXOAUMBIE [Tl €€ peleHus,
MPOBOJIMTH PACYETHI U OLIEHUBATH PEATIBHOCTD IMOJTYYEHHOTO 3HAYCHUS

(U3UYECKON BETUINHBI

11.14

Periars Kau€CTBCHHBIC 3aJa4u: BBICTpanBaTh JOTHUYCCKH




HENPOTHUBOPEUMBYIO LIENOYKY PACCYKICHUM C OMOPON HAa U3yYEHHbIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘I€CKI/IC SABJICHUA

11.15

Hcnonp3oBarh MpH  pelieHUH Y4eOHBIX 3ajad COBPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJOTHUU JJIsi TOHCKA, CTPYKTYpUPOBAHUSA,
MHTEPIIPETAlMM U NPEACTABICHUS y4EOHONM M HAy4dHO-IOIYJISpHON
UH(OPMaIH, TTOTYYEHHON U3 Pa3IMYHBIX UCTOYHUKOB; KPUTUYECKH

aHAJIM3UPOBATh MOJIy4aeMyI0 HHPOPMALIHIO

11.16

OOBSCHATD IMPUHIUIIBI ﬂCﬁCTBHH MalluH, HpI/I60pOB N TEXHUYCCKHUX
YCTPOﬁCTB; pas3jimiarb YCJIOBHA HUX 0€30IacHOro KCIIOIL30BaHUA B

HOBCEIHEBHOM KU3HU

11.17

[TpuBOANTH IpUMEPHI BKJIAJA POCCHUCKUX M 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSCHEHHE TPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUC TCXHUKHU U TEXHOJOT UM

11.18

Hcnonb30Barh TeOpeTHYECKHE 3HAHHS MO (PU3HMKE B MOBCEIHEBHOU
JKU3HM JUIa  oOecriedeHHsl O€30macHOCTH TpH  OOpalicHHH ¢
npubopaMM M TEXHUYECKHMMHU YCTPOWMCTBAMHM, JUII COXPAHCHUS
37I0pPOBbsSi W COOJIIONEHHSI HOPM DKOJIOTUYECKOTO TIOBEICHUS B

OKpYKarollen cpefie

11.19

PaGotares B rpyrre ¢ BBINOIHEHHEM Pa3JIMYHBIX COLMATIBHBIX POJICH,
IUIAHUPOBaTh  pabOTy  TPYIIbI,  palMOHAJIBLHO  pacHpeaesisiTh
00s3aHHOCTM U TUIAHUPOBATh JEATEIILHOCTh B HECTaHAAPTHBIX
CUTYyalMsIX, AAEKBaTHO OLICHUBATh BKJIAJ KaXION0 M3 YYaCTHUKOB

IPYIIIBI B PELIEHUE PACCMaTpUBAEMON MPOOIEMbI

INPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJTACC
Kon Koa nposepsiemoro
IIpoBepsieMblIe 2JIEMEHTBI COAEPKAHUSA
pasjiena 3J1eMEHTA

OU3NKA 1 METOAbI HAYYHOI'O [TIO3HAHH A

11 IIO3HAHUA OKpYyXaromero MHpa.

IPUPOABL. DKCIIEPUMEHT B (PU3HKE

MOI[CJ'II/IpOBaHI/Ie (I)I/I3I/I‘-ICCKI/IX SIBIICHUI

1.2 npoueccoB. Hayuneie runoressl. ®Puznueckue

®duszuka — Hayka O NpHupozcC. HayLIHLIe METOAbI

OKCIIEpUMCHTa U TCOPHU B IPOLCCCE ITO3HAHUA

3aKOHBI W TCOPpUH. FpaHI/II_IBI MNPUMCHHUMOCTHU




¢u3nueckux 3akoHOB. I[IpHHLMI COOTBETCTBHSL.
Pomb m wmecto ¢usuku B GOpMHUPOBAHUHU
COBPEMEHHOM HAayyHOM KapTUHBl MHpa, B

MPAKTUYECKOMN JEATEIbHOCTH JIFOICH

MEXAHHWKA

2.1

KMHEMATHKA

2.1.1

MexaHnyeckoe JABUIKCHUC. OTHOCHUTEIBHOCTD
MECXaHHUYCCKOTO JABHMIKCHUA. Cucrema otcuéra.

Tpaexropus

2.1.2

[lepemenienne, CKOpOCTh (CpemHsisl CKOPOCTb,
MTHOBEHHAas CKOpPOCTB) u YCKOpEHHUE
MaTepuaJbHONM TOYKH, HMX HPOEKIHH Ha OCH
cucreMbl koopauHar. ClokeHue nepemMenieHui u

CJIOKCHHUC CKOpOCTGfI

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEVHOE JIBHKCHUE. I'papuxu
3aBHCHUMOCTH KOODIMHAT, CKOPOCTH, YCKOpPEHUS,
IIyTU M NEPEMEIICHUS MaTepUalbHOM TOYKH OT

BpCMCHHU

CBobOomHOE najiecHne. YCKOpeHHe CBOOOTHOTO

naacHus

2.1.5

Kpuponuneiinoe JIBIDKEHUE. PaBHOMEpHOE
JIBUDKEHUE MaTE€pUAIIbHOW TOYKHU IO OKPYKHOCTH.
VYmoBast CKOpOCTb, JIMHEWHAs CKOPOCTh. Ilepuon n

qactora. LleHTpoCcTpeMUTETbHOE YCKOPEHUE

TexHHUYEeCKHe yCTPONCTBA: CIIUAOMETD, ABUKCHUE

CHapsA 0B, HCITHBIC 1 PEMCHHBIC IIEPpCAaun

2.1.7

[Tpaktuyeckue paboTsl. Vi3MepeHne MrHOBEHHOMH
ckopocTH. MccienoBaHne COOTHOLIEHHS MEXIY
IyTSMH, IPONICHHBIMU TEJIOM 3a
IIOCJIEZIOBATEIIBHBIC paBHbIE MIPOMEXYTKH
BPEMEHU IIPU PABHOYCKOPEHHOM JIBWJKCHHHU C
Ha4aJIbHOM CKOPOCTBIO, paBHOM HYI0. M3yueHue
JIBUJKEHHUS IIapUKa B BA3KOU KUIAKOCTH. 3yuenue

JBWKCHUA TCJIA, 6p0HIeHHOFO TOPHU30HTAJIIBHO

2.2

JUHAMUKA

2.2.1

[Ipunnun otHocurensHOCTH ['amunes. [lepBbri




3akoH  HproroHa. MHepruanbHble  CHCTEMBI

oTcyéTa

222

Macca tena. Cuna. [IpuHIun cynepno3uimuy cuil

223

Btopoii 3akon HproToHa 1J1s1 MarepruaibHOM TOUKH
B MHepuuanbHoi cucreme orcuéra (MCO). Tperuit

3akoH HrroToHa AJI1 MaT€praIbHBIX TOYCK

224

3akoH BCCMHUPHOI'0 TATrOTCHUA. Cuma TSKECTH.

I[TepBas kocMuueckasi ckopocTs. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe TtpeHue. Cuna TpeHUd
CKOJIBKEHHS U cuiia TpeHus nokost. Koaddurment
TPCHHUA. Cuia CONMPOTHUBJICHUA MNpU JABUKCHHU

TCJa B X KUJKOCTHU HMJIU I'a3€

2.2.7

HOCTyrIaTeJIBHOS W BpallaTCJIbHOC OBUKCHHUC

a0COIOTHO TBEPIIOTO Telia

2.2.8

MOMEHT CWibl OTHOCUTEIBHO OCH BpAIlIEHUS.
IInedo cunbl. YciioBHsI paBHOBECHUS TBEPAOTO TEa
B CO

229

Texunueckue YCTpOﬁCTBaZ INOAIIMITHUKH,

JABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboTel. M3ydenwe ABUKEHUS
Opycka Mo HaKJIOHHOW MJIOCKOCTH MOJ AeHCTBHEM
HECKOJIBKUX chil. MlccnenoBanye 3aBUCUMOCTH CHJT
VIOPYTrOCTH, BO3HUKAIIUX B JAeQopMHpyeMOit
MIPYXUHE U PE3UNHOBOM 00pasiie, OT BEJIMUYUHBI UX
nedopMarum. Uccnenosanne YCIOBUU
paBHOBeCHs TBEPAOIO Tela, HMEIOLIETO OCh

BpalICHUA

2.3

3AKOHbI COXPAHEHHMA B MEXAHUKE

23.1

NMmynsc  marepuanbHOM  TOYKH,  CHCTEMBI
MaTepUAbHBIX ~ TodeK. MMmymbe cuibsl U

HN3MCHCHHC UMITYJIbCA TCJIA

232

3akoH coxpaHenus ummyinasca B ICO. PeaktuBHoe

NIBIOKEHHE

233

PabGora cunel

234

MOIIHOCTE CHIIBI




Kunernueckass 3Heprusi MarepuagbHOM TOYKH.

232 Teopema 0 KHHETHYECKON SHEPTUH
ITorennuannpHas SHEprus. ITorennuanbpHas
236 9HEprusi ynpyro nehOpMHUPOBAHHON MPYKHUHEI.
o [ToTennmanbHas SHEprus Tena BOJIM3H
MOBEPXHOCTU 3eMIIH
[loTennumanbHble W HEMOTEHIUATIbHBIC CHIIBL
37 Cesi3p  pabOThl  HEMOTEHIMAIBHBIX CHI  C
o W3MEHEHUEM MEXaHUYECKOM JHEPruu CHUCTEMBbI
TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKON YHEPTrun
2.3.8 VYhpyrue v Heynpyrue CTOJIKHOBEHUS
39 TexHnuyeckne YCTpPOICTBA: JBUKEHUE DAKET,
o BOJIOMET, KOTIep, IPYKUHHBIN MUCTOIET
[IpakTueckue  paborel.  W3yueHue  cBsA3M
2310 CKOpOCTE€ Tel HOpU  HEyNpyroMm  ynape.

HccnenoBanue cBsi3u pabOThI CHIIbI C U3MEHEHUEM

MEXaHUYeCKOH OHCPIuu TCjia

MOJIEKVIIAIPHA S ®U3UKA 1 TEPMO/IMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM

3.1.1

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TeOopuu. BpoyHOBCKOE NIBHIKEHUE.
Huddysus. Xapakrep JIBAKEHUS u

B3aHMMOJICHCTBUS YaCTHI] BEIIIECTBA

3.1.2

Mogenun cTpoeHus ra3oB, >KHAKOCTEH M TBEPIBIX
Tell U O0OBSICHEHHWE CBOWCTB BEIIECTBA HA OCHOBE

3TUX MOJEIEN

3.1.3

Macca MOJICKYII. KomnaectBo BCIICCTBA.

[TocrostnHast ABoraipo

3.14

TennoBoe paBHOBecue. Temmeparypa u €€

usmepenue. lllkana remneparyp Lleabcus

3.1.5

MOI[CJ'IL nacajJbHOI'O rasa. OcHoBHOE YpaBHCHUC
MOJ'ICKy.]'I?IpHO-KPIHGTH‘-ICCKOfI TECOpHUHN HACAIIBHOTO

rasa

3.1.6

AOcomntoTHas TemIeparypa Kak Mepa cpenHei
KMHETUYECKOW DSHEPTUU TEeIJIOBOTO JIBUXKEHHS

yactul ra3a. [llkana remneparyp KensBuna




3.1.7

VYpaBuenue Kianeiipona — MeHnzaeneeBa. 3akoH

JlansToHa

3.1.8

["azoBbIe 3ak0HBI. M30mponiecchl B uaeaaibHOM Tra3e
C MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA: U30TEPMa,

u3oxopa, u3obapa

3.1.9

TexHuueckue yCcTpoicTBa: TepMOMETp, OapoMeTp

3.1.10

[Tpaktuyeckne paboTsl. M3mepenue Mmacchbl
BO3JlyXa B KJIAacCHOM KoMHare. HMccienosanue
3aBUCUMOCTH MEXIYy IapaMeTpaMH COCTOSHUS

Pa3peKEHHOTO Ta3a

3.2

OCHOBbBI TEPMOJJVMHAMUWKHA

3.2.1

TepmonuHamuueckass  cuctemMa.  BHyTpeHHsA
DHEPrusi  TEPMOAMHAMHMYECKOM  CUCTEMBI U

CII0OCOOBI €€ N3MEHEHU

322

KonmnuectBo Temnorel U pabora. BHyTpeHHss

OHCPIusa OAHOATOMHOI'O UACAJIbHOI'O Ira3a

3.23

Bust TEIJIOTNePEIauu: TETJIOMPOBOIHOCTb,
KOHBEKIUS, W3IydeHue. TernoéMKocTh Tena.
VaenpHast TEIUIOEMKOCTHL  BemlecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI ITPU TCILIOIICpCaaqucC

324

IlepBbiil 3ak0oH TepMonMHAMHUKHU. IIpumenenue
MIEPBOr0 3aKOHA TEPMOJMHAMUKH K U30IIPOLIECCaM.

I'padmueckas uHTEpNpeTanus paboThl ra3a

3.2.5

TenoBeie  mamuHbl.  IIpuHuounel  nencTBus
TEIJIOBBIX MamuH. [IpeoOpa3oBaHusi SHEPruM B
TerioBbix MamuHax. Koadduument monesnoro
nevictBust (manee — KIIJ[) TemyioBoit MarivHbI.
Huxn Kapuo u ero KITIJ{

3.2.6

Bropoii 3akoH TepMmonuHamuku. HeoOparuMocTh
IIPOLIECCOB B NpHUpoxae. TennoBele ABUTATENN.

DKOIOTHYCCKHUE HpO6J’ICMLI TCIIOOHCPICTUKU

3.2.7

Texauueckue YCTPOMCTBA: JIBUTaTeJIb
BHYTPEHHETO CTOpaHus, OBITOBOW XOJOAMJIbHUK,

KOHJAUIIMOHEP

3.2.8

[Tpaktuyeckue pabotTel. M3mepenue yneabHOH

TETIOEMKOCTH




AT'PET'ATHBIE COCTOSAHUMA BEHIECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpa3zoBanue u KoHzaeHcanus. VcrnapeHue u

3.3.1 KWIICHUEe. YJeNbHas TEIuioTa IMapooOpa3oBaHUsI.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUSI OT AABJIEHUS
130 AOCONIOTHasE W OTHOCHTEJIbHAs  BIIAXXHOCTh
o Bo3ayxa. HaceleHHblid nap
Teépnoe Tteno. Kpucramimyeckue u amopdHble
3.33 Tena. AHM30TPONHS  CBOWCTB  KPHUCTAJUIOB.
33 Kunxue kpucramibl. COBpeMEHHbIE MaTepUaIIbI
. 334 [TnaBneHue u KpucTaIM3alMsl. YaeabHas TeIoTa
o riaBieHus. Cyonumarus
3.35 YpaBHEeHHE TeI0BOrO OanaHca
TexHnyeckue  yCTpPOMCTBA:  TMIPOMETP U
136 HCUXPOMETD, KaJIOpUMeTp, TEXHOJIOTHH
o IIOJly4YEHUSI COBPEMEHHBIX MAaTepuajioB, B TOM
Yuciie HaHOMaTepraaoB, U HAHOTEXHOJIOTUU
[Tpaktuyeckue paboTel. M3MepeHue BIaKHOCTH
3.3.7
BO3/lyXa
4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
Al Onextpuzaiyst Tel. ONEKTpUYecKuil 3apsan. /[lsa
o BU/1a DIEKTPUUYECKHX 3apsiiOB
4.1.2 IIpoBOOHUKY, TUITEKTPUKU U TOJTYIIPOBOJIHUKN
4.1.3 3aKOH COXpaHEHHUS IEKTPUUECKOTO 3apsiia
4.14 BsaumopeiictBue 3apsaoB. 3akoH Kynona
DneKTpuueckoe noJe. HanpspxénnocTh
4.1.5 aneKkTpudeckoro nois. [IpuHuun cymepro3unuu.
4.1 JInHNKM HanpsHKEHHOCTH IEKTPUYECKOTO MOJIs
416 PaGora cui  3neKTpOCTaTMYecKoro  MoJsl.
o ITorenunan. Pa3HocTh MOTEHLINATIOB
IIpoBOMHUKM M OUAIEKTPUKH B IOCTOSHHOM
4.1.7 AIIEKTPUYECKOM noJe. JusnexTpuueckas
MIPOHUIIAEMOCTD
OnekTpoéMkocTh. KoHzieHcaTop. DneKTpoEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCATOpa. DHEPrus 3apsKEHHOIO

KOHJIEHCATOpa




TexHnueckue YCTPOWCTBA: JIIEKTPOCKOIL,

ANIEKTPOMETP,  DJICKTPOCTaTHYECKas  3allluTa,

4.19
3a3eMJICHHE  DIIEKTPONPUOOPOB,  KOHIEHCATOP,
KCEPOKC, CTPYHHBIA PUHTEP

41,10 [IpakTnueckue paboTHI. N3mepenue

AIEKTPOEMKOCTH KOHJIEHCATOpa

4.2

IIOCTOSHHBIN JIEKTPUYECKHUM TOK. TOKU B PAJIMYHBIX CPEJJAX

4.2.1

YcnoBus CYLICCTBOBAaHUA IIOCTOAHHOI'O
SJICKTPUYECKOI'0 TOKa. HUcrounmku toka. Cuna

TOKa. [IO0CTOSIHHBII TOK

422

Hanpsoxenue. 3akon Oma 115 ydacTka Lenu

423

ONEeKTPUUECKOE  CONPOTUBIEHHE.  YIEIbHOE

COIIPOTUBJICHUC BCIICCTBA

424

HOCJ’I@I{OB&TCJ’IBHOQ nmapajujicjibHOC, CMCHIAHHOC

COCAMHCHUEC ITPOBOAHNKOB

4.2.5

Pabora snextpuyeckoro Toka. 3akoH [Dxoyms —

Jlenna

4.2.6

MOIIHOCTB 31EKTPUYECKOTO TOKA

4.2.7

anekTpoaBmkymas cuia (manee — OIIC) wu
BHYTPCHHEE CONPOTUBJICHUE WCTOYHHKA TOKA.
3akoH Owma  ang nojgHOW — (3aMKHYTOM)

BHeKTqueCKOﬁ IOCIIN. KOpOTKOC 3aMbIKaHUC

4.2.8

9HCKTp0HHa$I IIpOBOAUMOCTD TBépI[BIX MCTAaJIII0B.
3aBUCHMOCTh COIMPOTUBJICHUA  MCTAJLUIOB  OT

TEMIICPATypPHhI. CBerHPOBO,[[I/IMOCTB

429

OnekTpuueckuid TOK B Bakyyme. (CBoilicTBa

IEKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBognuku. CoOCTBeHHass W TNpUMECHas
MPOBOAMMOCTh MOJYNPOBOAHUKOB. CBOMCTBA p-n

nepexofa. [lomynmpoBogHUKOBBIE TPHUOOPHI

4.2.11

DIIeKTpUYECKUI TOK B JJIEKTPOJIUTAX.

3HCKTp0J’II/ITI/I‘{eCKaH JUcCcoluranus. 3HGKTp0HI/I3

4.2.12

OnexTpuueckuil TOK B razax. CaMoCToATEIbHBIN U
HECAMOCTOATENbHBIN pa3psan. Pasnuusble THIBI

CaMOCTOATCIILHOTO paspdaa. Momnnus. I1nazma

4.2.13

TexHuueckue yCTpOHcCTBa: amrepMmerp,




BOJIBTMETD, peocrar, HUCTOYHUKHU TOKa,
AJIEKTPOHArpeBaTeIbHbIE puoopHI,
ANIEKTPOOCBETUTENbHBIE MPHOOPBI, TEPMOMETP
CONPOTHUBIIEHUS, BAKYYMHBIA U0/, TEPMUCTOPHI U
(oTOpe3nUCTOphl,  MOIYNPOBOAHUKOBBIA  JTHOI,

rajJbBaHHUKa

[IpakTrueckue paboThl. V3yyeHHe CMeEIaHHOTO

COCIMHEHHS PE3UCTOPOB.

4.2.14 N3mepenne DOJIC uUCTOYHMKA TOKa H  €ro
BHYTpEHHEro  compoTtuBieHus.  HaOmonenue
AJIEKTPOIN3a
11 KIIACC
Kox
pasnen Koanposepsiem IIpoBepsieMble 31eMEHTHI COAEPKAHUSA
a 0ro 3J1eMeHTa
4
4.3.1 ITocTosiHHbIE MArHUTHL. B3anMoneicTBre NOCTOSTHHBIX MArHUTOB
4.3.2 MarnautHoe none. Bekrop MarauTHON HHAYKIUH. [IpuHIMI cynepnosy
433 MarsuTtHO€ 1noje npoBOJHMKA ¢ TOKOM. KapTuHa TMHUHI 10Js JUITMHHOT
434 Cwita Amriepa, €€ MOIy/Ib U HallPaBJICHHUE
43.5 Cuua Jlopenna, e€ MOAyib U HarpapiieHue. JIBUKeHHE 3apsKeHHON Yac
4.3.6 SIBiIeHME DIIEKTPOMArHUTHON MHIYKIIHHA
437 IToTok BeKTOpa MarHUTHOM WHIYKIIMA
4.3
43.8 OJIC mHAYKIMHU. 3aKOH IEKTPOMarHUTHON MHAyKInu Dapajiest
439 Buxpesoe anexkrpuueckoe nose. 3JC HHAyKIMH B IPOBOTHUKE, JIBHKY
4.3.10 [TpaBumno Jlenma
4.3.11 WunyktuBHOCTS. SIBieHre camouHaykuuu. O/C caMonHAyKIH
4.3.12 OHeprus MarHUTHOT'O MOJISI KaTYIIKHA ¢ TOKOM
4.3.13 DNEKTPOMarHuTHOE T0JIe
4.3.14 TexHuueckue ycTpoiicTBa: MOCTOSHHBIE MAarHUTBIL, JIEKTPOMArHUTHI, K
4.3.15 [TpakTuyeckue paboTel. M3ydeHne MarHUTHOTO MOJIsl KATYIIKH ¢ TOKOM.
5
5.1




5.1.1 KoneGarenbHas cucrema. CBoOOHBIE KoeOaHHs. 'apMOHUYECKHE KOJIs
5.1.2 [IpyxuHHBIA MasTHUK. MaremMaTn4ecKuil MassTHUK
5.1.3 YpaBHeHHE rapMOHUYECKUX Koliebanuii. Kunemarnueckoe v AMHAMHYE
5.14 [IpeBpaiienue sHepruu Npyu rapMOHUUYECKUX KoneOaHusX. CBs3b aMILII
5.1.5 KoneGarenbHblil kKOHTYp. CBOOOAHBIE IIEKTPOMAarHUTHBIC KOJIEOaHUS B
5.1.6 3aKOH COXPaHEHUs YHEPTUU B UJICAILHOM KOJI€0aTeIbHOM KOHTYpE
5.1.7 BeinyxeHHbIe MeXaHnueckue Konebanus. Pezonanc. Pezonanchas kpi
5.1.8 ITepemennbIil ToK. CHHYCOUAAIBHBIN IEPEMEHHBIN TOK.
5.1.9 MOIIHOCTb NTEPEMEHHOr0 ToKa. AMIUIUTYIHOE U JeHCTBYIOLIEE 3HAYEH]
5.1.10 Tpancdopmarop. [Ipons3BoacTBo, mepeaada u NOTPEOICHUE FIEKTPUIEC
5.1.11 TexHuueckue ycTpoiicTBa: celficMorpad, 3JeKTPUUECKUI 3BOHOK, JIMHH]
5.1.12 [Tpaktuueckue pabotsl. MccnenoBanue 3aBUCUMOCTH I1EPUOJIA MAJIBIX F
5.2.1 MexaHuueckue BOJIHBI, yCiI0BuUs pacnpoctpaHenus. [lepuoa. CkopocTh
5.2.2 Par### Nntepdepenims u audpakiius MEXaHUISCKUX BOJIH
523 3Byk. CkopocTb 3ByKa. ['poMkocTh 3ByKa. BricoTa ToHa. TemOp 3Byka

5.2 524 DNEKTPOMArHUTHBIC BOJIHBL. YCIOBHS U3JIYy4E€HHUs NIEKTPOMAarHUTHBIX B
525 CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPEIOMIICHHUE, MOJISP]
5.2.6 [Ikana 3neKTpOMarHUTHBIX BOJIH. I[puMeHeHne 371eKTpoOMarHuTHBIX BO.
5.2.7 [TpuHIMIIBI paguOCBsI3U U TeneBuAeHUs. Paguonokanys. DnekTpoMarts
52.8 TexHn4ecKkne yCTpOMCTBA: My3bIKaJIbHbIE HHCTPYMEHTBHI, YIBTPa3BYKOB
5.3.1 IIpssMonMHENHOE pacIpOCTPAHEHUE CBETA B OTHOPOIHOM cpefie. JIyd «
532 OrtpaxeHue cBera. 3aKoOHbI OTpakeHHs cBeTa. [locTpoeHne n300paskeHni
533 [penomnenue cBeTa. 3aKOHBI MPETIOMIICHHS CBETa. AOCOTIOTHBIN TTOKA3aTe!!
534 ITormoe BHyTpeHHee oTpaxkeHue. IIpeaenbHbli yroi moaHoro BHyTPpEHHET

53 5.3.5 Hucniepcust ceera. CrioxkHbIN cocTaB Oenoro ceera. LBet

. 5.3.6 Cobuparorue 1 paccerBaroiye JMH3bl. ToHKas TuH3a. POKyCcHOE pacc

5.3.7 [Ipenenbl NpUMEHMMOCTH T€OMETPUYECKON ONITUKH
53.8 Wutepdepenius ceera. KorepeHTHbIE HCTOYHUKHU. YCIIOBHS HaOIO/IEHI
5.3.9 Hudpaxmus ceeta. Judpakinonnas peméTka. YCIoBue HaOI0ICHUS T)
5.3.10 [Tonspusanus ceera
5.3.11 TexHn4eckue ycTporuCcTBa: OYKH, JIyma, (poToamnmapar, NpoeKIIMOHHbIH 2




5.3.12 [TpakTudeckue paboTsl. M3Mepenne mokazarens npenomieHus. Mccuen
6.1 I'paHuIIBl IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. ITocTymnarel Teopur
6 6.2 OTHOCUTETBLHOCTh OJTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU U COKpAIIl
6.3 DHeprus 1 UMIYIIbC CBOOOHON YaCTHUIIBI
6.4 CBsi3b MaccChl € IHEPTUEH U UMITYJILCOM CBOOOTHON YaCTHUIIbl. DHEPTUs
7
7.1.1 ®otonbl. ®opmyna [1nanka cBs3u 3Heprun POTOHA C €0 YaCTOTOH. DH
7.1.2 OtkpsiTue u uccnenoBanue Gorodddexra. Onpitol A.I. Cronerona. 3ar
7.1 7.1.3 VYpauenue DitHmreiHa 115 hoTodrddekra. «KpacHas rpanuiay GoTod
7.14 Japnenue cBera. OnwiTel [1.H. JIeOenena
7.1.5 XUMHUYECKOE IECTBHE CBETA
7.1.6 TexHuueckue ycTponcTBa: POTodIeMEHT, (POTOAATUHK, COIHEUHAs Oara
7.2.1 Mogens aroma Tomcona. OnbiThl Pezepdopa mo uccnenoBaHuio cTpoe
7.2.2 [Toctynarsl bopa. M3nyyenue u noromenre GOTOHOB MPH MEPEXOAC &
7.2 7.2.3 BonHoBeie cBoiicTBa yactul. Bonns! ae bpoitia. KopnyckynspHo-BoiH
7.2.4 CroHTaHHOE U BBIHY)KJIEHHOE U3JIydeHHE. YCTPONUCTBO U MPHUHIIMII Pad
7.2.5 TexHu4yecKre YCTPOMCTBA: CIIEKTPAIbHBIN aHAINU3 (CTIEKTPOCKOIT), JIa3e
7.2.6 [TpakTrueckue padoTsl. Habmronenue nuHeivyaroro cnekrpa
7.3.1 MeTtoabpl HAOMIONEHUS U PETHCTPALIMH SJIEMEHTAPHBIX YaCTHI]
7.3.2 OtkpeiTue paguoaktuBHOCTH. OnbITh Pe3epdopaa nmo onpeneneHuto co
7.3.3 OTkpbITHE TPOTOHA U HEWTpoHA. HykiionHas Monens sipa [elizenoepr:
7.3.4 Anbda-pacniaz. INeKTpOHHBIA U TO3UTPOHHBIN OeTa-pacnaj. ['aMma-uz
7.3 7.3.5 DHeprus CBA3U HYKJIOHOB B sipe. Snepusbie cuibl. [ledexT maccsl sapa
7.3.6 Anepubie peakuuu. JleneHue u CUHTE3 A1ep
7.3.7 Anepusiit peaktop. Tepmosinepusblii cuaTe3. [IpoOiemMsbl 1 IePCIEKTHUBH
7.3.8 DneMeHTapHble yacTulibl. OTKpbITHE MO3UTpOoHA. DYyH/ITAMEHTAJIbHbBIE B
7.3.9 TexHuuyeckHe yCcTpoicTBa: J03UMETP, kKamepa BuibcoHa, siepHsblIii peal
7.3.10 [TpakTudeckue paboTsl. MccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (e




8.1 Bup 3Bé3nH0T0 HeOa. Co3Be3 M, IpKHUE 3BE3/BI, IUTAHETHI, X BUIUMOE
8.2 Conneunas cucrema. [InmaneTs! 3eMHOM rpynmsl. [1aHeTbI-TUTaHThI U 1
8.3 Comnnrie, dporocdepa u armochepa. ComHeuHas aKTUBHOCTh

8.4 Uctounuk sneprun ConHila u 3B€31

8.5 3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKHU: MACCa, CBETUMOCTh, PaInyC, TEMI
8.6 Buytpennee crpoenue 38€31. COBpeMEHHBIE IPEACTABICHUS O IIPOUCXOXK
8.7 Mneunsiii [TyTe — Hama ["anaktuka. CipanbHas cTpyKTypa [ 'anakTuks
8.8 Turnbl ranaktuk. Pagroranaktuky v kBa3apsl. UEpHBIE IBIPBI B SApax I
8.9 Bcenennas. Pacmmpenue Beenennoii. 3akon Xab6ia. Pazoeranue rana
8.10 Macmrabnas ctpykrypa Beenennoii. Meraranaktuka. Hepeménnsie 1

IPOBEPSIEMBIE HA EI'D 10 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBbHOM MPOI'PAMMBbBI
CPEJTHEI'O OBIIIETO OBPA3OBAHMUSI

Koa nposepsiemoro tpedoBanust



















HEPEYEHD JIEMEHTOB COAEP/KAHUA, ITPOBEPAEMBIX HA EI'D 11O
OU3UKE

IIpoBepsiemMblii 3J1eMeHT

Koa pa3nena/rembi Kon ss1emenTa
COlepKaHus

1 MEXAHUKA

1.1 KNMHEMATHKA




1.1.1

Mexannueckoe IBUKECHUE.
OTHOCHUTEILHOCTD
MEXAHUYECKOTO IBWKECHUS.

Cucrema otcuéra

1.1.2

MaTepI/IaJ'II)HaH TOYKa.

Eé& pammryc-BeKxTop:
Fr)=(xlz) ¥z ) =(2)).
TpaeKTOpIIs,

IepeMelleHIIe:
Ar=r(ty))-1(t)=r, -1 =
= (Ax.Av. Az),

Iy TE.

CnosxeHHe IepeMeIIeHHit:

N, =%, + &,

1.1.3

CkopocTh MaTepHuagbHOU

TOYKHU:

Brluucnenue nepemenieHus u
IIyTU MaTepuaibHON TOUKU
IIPU IPSIMOJIMHEWNHOM

A

B

VekopeHIe MaTepHaIsHOI

a. =

Au C
= =(uv,).’. aHAIO
A 4o

1.1.5

PaBHOMEpHOE
MIPSIMOJIMHEWHOE BUYKEHUE:!
x(t) = xg + vyt

Uy (t) — vy, = const

1.1.6

PaBHOyCcKOpEeHHOE

HpﬂMOHHHeﬁHOe JABHIKCHHC!




-

x(t)=x,+0U, r+a}_r‘
- ] Ox T

v (t)=u, +at

a, = const

2 3

22 _ A .
Uy =4, = 24, ["'2 "'1]

HPII IOBIGEEHIII B OTHOM HAIIPABIEHIIH I

1.1.7

CsoboxHOE najeHue.
Yckopenue CcBOOOJHOTO
ImagacCHUsI.

JBuxenue Tena, OPOIIEHHOTO

IIOJ] YIJIOM 0. K TOPU30HTY:

[.‘r{f} =X, + Uy f =2, tU,cosat-|

F
V() =y, + Ut + E‘T =¥, tU

v (t)=uv, =uy,cosa

v (t)=uv,, +gt=u,s5n0—g

g.=0
g =—g=const

1.1.8

KpuBonuneiinoe nBuxeHHeE.
JIBr>xeHrEe MaTepHUaIbHON
TOYKH IO OKPYKHOCTH.
VYrnoBas U IMHEHAsA CKOPOCTh
TOUYKH:

v = wR
[Ipu paBHOMEPHOM IBUKEHUU

TOYKH 1O OKPYKXHOCTH

21 )
w=—=27V
T
LenTpocTpeMurenbHoe

YCKOPEHHUE TOYKH:

— — ,\2
ae =— =wR




[Tonnoe YCKOpEHHe
MaTepUAIBHON TOYKH

Tsépnoe teino.
ITocrynarensHoE U
BpAILATEIILHOE IBUIKEHUE

TBEPAOTO Tela

1.2

JTMHAMUKA

1.2.1

Nuepuumanbueie CUCTEMBI
orcuéra.  IlepBbii  3akoH
Hrrorona. [TpuHIMn

oTHOcUTeabHOCTH ["ammes

1.2.2

Macca  Tena. IInmoTHOCTE

BC€IICCTBA:

p=

~I 3

1.2.3

Cuna. [punumn

CyIeprno3snuun CHII:

- - -

FpaBHo,qeﬁCTB = Fl + FZ +..

1.2.4

Bropof zaron HeloToHA: 108 Mate)
Ap = FAt IpH F = const

1.2.5

Tperuit 3akon HproToHa st

MaTepUuaJIbHBIX TOUCK!:

-

Fiy=—Fy

1.2.6

3aKOH BCEMUPHOTO TATOTEHMUS:
CHJIBl IPUTSDKEHUS  MEXIy

TOUYCUYHBIMU MaCcCaMH PaBHBL

Cuna TSDKECTH. Hentp
TSOKECTH Tena. 3aBUCHMOCTh
CUJIbI TSDKECTH OT BBICOTHI h
HaJl TTOBEPXHOCTHIO TIIAHETHI
paguycom RO:

GMm

"9 T Ry + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx




1.2.8

Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHUs CKOJIbKCHUS:
Ep = uN

Cuiia TpeHust TOKOs:

E, < uN

Koadpduuuent tpenus

1.2.9

JlaBiienue:

in
b=

1.3

S
CTATUKA

1.3.1

MOMEHT CHIIBI OTHOCUTEIHHO
OCH BpAIIICHHUS:

M

Fl, roe 1 — mnedo cuiel
OTHOCHUTEJIBHO OCH,

npoxoasiei uepe3 Touky O

1.3.2

IlenTp macc tena. LleHTp Macc
CUCTEMBbI MaTepuaIbHbIX

TOYCK:

myr; + myry+...
m; +my+...

Tim.

B ogHOpOaHOM TIOJNIE TSIHKECTH

(g = const)

(I_IeHTp MaccC T€j1a COBIIaaacT €
€ro HCHTPOM TAKCCTU

1.3.3

VYcnoBus paBHOBECHS
tBEpAoro tena B CO:
[M,+M,+...=0

1}:"1 +F,+...=0

1.3.4

3axou Ilackais

1.3.5

ILE[BJ'ICHI/IC B XXUJKOCTH,

nokosieiics B UCO:

p =po+pgh




1.3.6

3akoH Apxumena:

>
>

FApx = _PBbITeCH
, €CJIN TCJIO U XKUOKOCTH

nokositcsa B ICO, to

FApx = ng/BblTecH
VcnoBue m1aBaHus TEl

1.4

3AKOHbI COXPAHEHHS B
MEXAHUKE

1.4.1

NMiynbe MarepuaibHOU

TOYKH:

p=mv

1.4.2

HMHYJ'II)C CHUCTEMBI TCII:

p=pLt+p2t..

1.4.3

3aKoH M3MEHEHHUS U

COXpaHCHUA UMITYJIbCaA:

B 1CO

-

B UCO, ecnmu Ap = A(p; +

1 W27 1). 7= SRl ukid demd PBH
FZBHeLUH+' =0

K THBROLABHA RIS ZeHew
“H+p2 7. )=F"1BHeWHA £ ZBHew

1.4.4

Pabora cuiibl Ha MajoM

HepeMenICHUH:

:1=|}?'|-|.-j.f'|-co5 a=F, - Ax

1.4.5

MOIIHOCTb CHIIBIL:
ecnu 3a BpeMsi Att pabota
CHJIBI U3MEHSIETCS Ha , TO

MOIITHOCTH CHJIBI

Ad
P=— =F-p-cosn
ﬂf Ar—




1.4.6

Kunernueckas sueprus
MaTepUAILHON TOYKHU:
£ 3 mUZ B pZ
KUH — T - ﬁ
3aKoH M3MEHEHHS KHHSTHYCCKOM
SHEPTUH CUCTEMbI MaTePUAIbHBIX
T

0

1.4.7

IToTrenumanbHas SHEPIUs:
JUTSl IOTEHIIMAIIBHBIX CHJI

A12 = E1n0TeHu, - E2n0TeHL|,_
= AEnoreHu,

[ToTenumanbHas sHEPrus
MarepuaibHON TOYKH B
OJTHOPOJHOM I10JIE TAKECTH:

£noteHu =g/

[ToTenumanbHas SHEPrUs
ynpyro 1e(hopMIUpPOBAHHOTO
Tena:

kx?
EnoreHu, = T

1.4.8

3aKOH U3MEHEHUS U
COXPaHECHUSI MEXaHUYECKOU

3HeprI/II/I:

Euex = B + Emmmn

B IICO AE,ex = Ascex senorenm
B IICO AE,;.x = 0. eclIl Ag

1.5

MEXAHUYECKUE
KOJIEFAHUMA 1 BOJIHbI

1.5.1

'apmonnyeckue  KoneOaHus
MaTepuagbHOU TOYKH.
AmMnuTyna " ¢aza
konebanuii. Kunemarnueckoe

OIIMCAaHUC!:

rme X - CMeIleHHe U3




paBHOBCCHA.

JlmHaMu4YecKoe onrcaHue:

axr=—rkx, Tae A=mw’l

OTO 3HAYUT, 4TO0 F, = —kX.

OHepreTudyecKoe ON1caHue (3aKoH

COXpaHCHUA

SHEPIUM):

MEXaHNYECKOU

CBs13p aMILTUTY/IBI KOJICOAHUH
CMEILLEHUA MaTepUaAIbHON
TOYKH c aMILTUTYIaMU
KojieOaHuil €€ CKOpOCTH |

YCKOpPCHU:

U =04, @ =4

[lepuon n yacrora KoJeOAHUMN:

[Tepuom MayibIX CBOOOTHBIX

KOJIe0aHU MaTeMaru4ecKoro

MasiTHUKA:
1.5.2 epuon CBOGOTHBIX
KOJIeOaHui PYXKHHHOTO
MasITHUKA:
m
T=2n|—
Ik
BeiHyxieHHble  KoJieOaHMs.
1.5.3 Pe3onanc. Pe3onanchas
KpHBas
[Torrepeynble W TPOMOIBHBIC
BOJIHBI. CxkopocTb
1.5.4 pacrpocTpaHeHusT ¥ JIJIHHA

BOJIHBI:




Wntepdepentuss u  audpakuus

BOJIH

1.5.5

3ByK. CKOpOCThH 3ByKa

MOJIEKVJISIPHASL
OU3UKA.
TEPMOJMHAMUKA

2.1

MOJIEKVJISIPHAS
OU3NKA

2.1.1

Mogenu  cTpoeHMs  ras3os,
KHUAKOCTEH U TBEPABIX TeIl.
Ilycte  TepMomuMHaMu4yecKas
cuctema (Teno) coctouT u3 N
OJIMHAKOBBIX MoJIeKyn. Torma

KOJIMYECTBO BEIllSCTBa
N m

vV=—-=
Ny

= MOJIIpHaA Macca BEIICCTBA

TenmoBoe ABMIKEHUE aTOMOB U

MOJICKYJI BE€IICCTBA

BzanmopeiicTue YaCTHI]

B€OICCTBA

Huddysus. bpoyHoBckoe
JIBUKCHHE

2.1.5

Mogens uaeanbHOro rasa B
MKT

2.1.6

Css3b MCXKAY JaBJICHUCM U
cpenHen KUHETUYECKOU
SHEpPrHeW  MOCTYyNaTrebHOIO
TEIJIOBOTO JIBUKEHHS MOJIEKYJ
UJeaTbHOTO Ta3a (OCHOBHOE

ypaBHenue MKT):

rac m0 — wmacca OHOM

MOJICKYIJIBI, n= v -

KOHICHTpaIusa MOJICKYIT




AOGcomtotHas temmeparypa: T

CBsi3p TEeMmeparypbl rasza co
cpenHen KUHETHYECKOU
SHEpPrueil  MOCTYMaTeIbHOTO
TCIIJIOBOT'O JABUXXCHUSA €ro
MOJICKYI:

-

myv”
2

Emr=i =E.i'cT
R 2

2.1.9

VYpaBuenue p = nkT

2.1.10

Monens wuaeanbHOro rasa B

TCPMOJAUHAMUKCE!

l Vpaerenre Menrereera — KiareHpora

| BepevkeHHe 1151 BHYTPe HEeH SHepIHH
VpaeHeHne MeHneneera — Kitamefipol
3aIIICI):

PRT

pV = gRT =vRT =NkT, p= .

BripaxkeHHe U1 BHyTPeHHelT SHepriI (
ra3a (IpHIMeHIMEle (OpPMEI 3aMIIcH):

U=3vrRr=3Nkr =3 RT = ve, T=|
2 2 2 v

2.1.11

3akoH JlanpToHa 1T TaBIICHUS

CMCCH PA3PCIKCHHBIX I'a30B:

p=pt+p2+t.

2.1.12

N3omnponeccsl B pa3peKeHHOM
ra3¢ C IIOCTOSIHHBIM YHCIIOM
MoJiekylT N (C THOCTOSHHBIM
KOJINYECTBOM BEIIECTBA V):
uzorepma (T = const): pV =
const ,

uzoxopa (V = const):

B = const
T

n3obapa (p = const):




%4
— = const
['paduueckoe npeacTaBneHne
n3onpoueccoB Ha pV-, pT-u VT-
JuarpaMmax.

OObeIMHEHHBINA I'a30BbII

3aKOH:

4
Loy const

JJIA ITIOCTOAHHOI'O KOJIMYCCTBA

2.1.13

BEIIIECTBA V.
Hacrlimennnie "
HEHACBIIIIEHHBIE napel.

KadectBennas 3aBHCHMOCTH
IUIOTHOCTH n JTaBJICHUS
HACBIILIEHHOTO napa oT
TEeMIIepaTyphl, 10,4
HE3aBUCUMOCTh OT 00BEMa

HaACbIIICHHOI'O I1apa

2.1.14

BnaxnocTb BO3ayXxa.

OtHOCHTEILHAS BIIAXKHOCTD:

Pnapa (T) _ Prapa (T)
Puacbiwnapa (T) Pracoiwnapa (T)

¢ =

2.1.15

HNsmeHeHne arperaTHbIxX
COCTOSTHHH BEIlleCTBa:
UCMIapeHUe W KOHJIEHCalus,

KHUIICHUEC )KUJIKOCTHU

2.1.16

N3menenune arperaTHbIx
COCTOSTHUN BEIIIECTBA:

IUIABJICHUEC U KPUCTAJIJIM3aluAd

2.1.17

[IpeoOpazoBanue >HEPrUH B

(ba3oBbIX IEepexonax

2.2

TEPMOAMHAMUKA

2.2.1

TennoBoe  paBHOBecHME U

Temreparypa

222

BuyTpenHsist sHeprus

223

Teronepenauya Kak croco0




U3MEHEHUS BHYTPEHHEHN

SHEpruM 03  COBEpIICHUS

paboTHL. Konpeknus,
TEIIONPOBOIHOCTD,
U3ITy4eHUE

224

KomnaecTBo TEIIOTHI.
VnenpHas TEIIOEMKOCTD
BEIIISCTBA C:

Q = cmAT

2.2.5

VnenpHas TEJIoTa
II

¥YnenapHas TEIJIOTA IIJIABJIEHUS
p: O =im.

YnenbHas TEIJIOTa CropaHus

()

2.2.6

OnemeHtapHas  pabora B

TCPMOJNHAMUKE:

Beruncnenne  pabotel 10
rpaduky mporecca Ha pV-

JuarpamMme

2.2.7

ITepBblii 3aKOH
TEPMOANHAMHUKH

Q12 = AUz + Aq;
= U, —Uy) +Aq,
Anmnabara:
Q12 =0= A4, = (U; — Uyp)
= AU

2.2.8

Bropoii 3aKOH
TEPMOJUHAMUKH.

H606paTI/IMBIC IpOIECCChI

229

[TpunIUTIBI JNIEUCTBUS

ternoBeIX MammuH, KIT/I:
AB.E.II;H:B:I‘I: _ Qzar'p _|met| -

0, @)

ZUHATD ZOHATD

'r]=




MakcumaibHoe 3HaYEeHUE

KIIA. [{ukn Kapno:

2.2.10 R TMT_TM
HETD
VYpaBHeHuUe TETJIOBOTO
2211 OanaHca:
Q:+Q;+Q3+...=0
3 SJIEKTPOAMHAMUKA
3.1 SJIEKTPUYECKOE TIOJIE
Onextpuzanuss Tel U ed
MPOSIBIICHUS. DJNEKTPUYECKUI
3apsa.  [Ba  Buma 3apsna.
3.1.1 DneMeHTapHbIi
ANIEKTPUYECKUI 3apsj. 3aKkoH
COXpaHEHUsl DIEKTPUUECKOTO
3apsaa
B3anmoneiicTBue 3apsaoB.
Toueunsie 3apsabl. 3aKOH
Kynona:
B OJJHOPOJHOM BELIECTBE C
3.1.2 JIABJIEKTPUYECKOMN
IIPOHULIAEMOCTBIO €
F=k|@1|'|1q: __ 1 |ﬂ3'1|'1‘?':
&1 4mes, 17
Onextpuueckoe mose. Ero
3.13 JIEICTBHE Ha DIIEKTPUYECKHUE
3apsaabl
Harmpsxénnocts
AIIEKTPUYECKOTO MOJIS:
}; _ F
3.1.4 Tt

[Tone Toueunoro 3apsa:

Er=kr—2

OHOPOJHOC ITOJIC:




>

E = const.

KapTtunbsl nuHUI HanpsKEHHOCTU

STHUX MHOJIEH

HOTGHHI/I&J’IBHOCTE
QJICKTPOCTATHYCCKOT'O ITOJIA.
Pa3znocth IIOTCHINAJIOB u

HanpsKEHUE:

A1z = q(d1 — ¢p2) = —qAd = qU.

HOTGHHI/IaHBHaﬂ QHCPIUA 3apsia B

AJICKTPOCTATHUYCCKOM II0JIC:
W =q¢

3.1.5
[ToTeHuMan MEeKTPOCTaTUYECKOTO
OJISL:
_w
]
CBs3p HaNpspKEHHOCTH MO U
pa3HOCTH  MOTEHIHAJIOB  JAJIs
OJTHOPOAHOTO
anekTpocrarndeckoro noust: U =
[IpuHuun CYNEepHO3ULINH
3.1.6 ANMEKTPUUECKUX TOJIEH:
E=E +E+..., =y + Ppo+...
[IpoBonHUKM B
ANIEKTPOCTATUYECKOM IOJIE.
YcnoBue paBHOBECHS 3apsA0B:
3.1.7 BHYTPH IIPOBOJIHHMKA
E* =0, BHYTpH ¥ Ha
MTOBEPXHOCTH MPOBOJIHUKA () =
Jwvanextpukn B
ANIEKTPOCTATUYECKOM  IIOJIE.
3.1.8
Jwvanexrpuaeckas
IIPOHUIIAEMOCTD BEUIECTBA €
Kongencarop.
3.1.9 DNeKTpOEMKOCTh

KOHACHCAaTopa:




q
C=—
U
DNEeKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCAaTopa:

££08Sd=£00

[TapannenbHOE coeqUHEHUE
KOHJIEHCATOPOB:

q=q1+qx+...,U; =U;

T Cnapann - Cl
+ Cyt..

ITocnenoBarensHOE

COCAUHCHHNEC KOHJICHCATOPOB:

1

U= U1+U2...,q1 =dq; =...,

Lol
- Cl Cz .

CI‘I ocn

3.1.11

DHeprus 3apsSKEHHOTO
KOHACHCAaTOopa:
qu CU? q?

We=%=5"=3¢c

3.2

3AKOHbI TIOCTOAHHOI'O
TOKA

3.2.1

Cuia Toka:

IlocTosHHEBIN TOK: | = const

Jns moctossHHOrO TOKA = It

322

Yenosus CyILIECTBOBaHUS
AJIEKTPUYECKOT0 TOKA.
Hanpsoxenue U u OJIC E

323

3akoH Oma J1sl y4acTKa Lemu:

U
==
R

324

DNeKTpHUUECKOe

CONPOTHUBJIEHUE. 3aBUCUMOCTD
COIIPOTUBJICHUS OJHOPOIHOIO
IMPOBOJHHUKA OT €ro IAJWUHBI U

CCUCHUA. VinenbHOE




COMMPOTUBJICHUC BCILICCTBA.

l
R=p§

3.2.5

Ucrounuku TOKA. OJIC
MCTOYHHMKA TOKA!

_ ACTOpOHHVIXCVII]

E =
q

BHyTpeHHee comnpoTuBieHHE

HCTOYHHKA TOKa

3.2.6

Bakor OwmMma I8 OOJIHOU
(3aMKHYTOM) 3JIEKTPUUYECKOM
uenu: E = IR + Ir, otkyna

I—E
" Rr

E.r
- R

3.2.7

[TapannensHOE coeqUHEHNE

IIPOBOJHUKOB:

I

I 11 N 1 N
I Rnapann Rl RZ
HOCJ’IC)IOBaTeJ'II:HOC

U
COEIMHEHHE POBOIHUKOB:

U
U=Ul+02+.,[1=12=

ceey

RI‘IOCH = Rl + R2+ -

3.2.8

PaGora anexTpuueckoro Toxa:

3akon [xoyms — Jlenna:
Q =I%Rt
Ha pesucrope

UZ
R:Q=A=12Rt=1Ut=?t

3.29

MoONIHOCTh AJICKTPUICCKOT'O

TOKa:




Tennosas MOIIHOCTb,

BBIJIEIISIEMasi Ha PEe3UCTOpE:

3.2.10

., P

P=I'R=—=]U
R
MOH_[HOCTB HNCTOYHHKA TOKaA.
Ad
_ ©T. CHIT _
F = T =FI
r Ar—s )

CB0oOOIHEIE HOCHTEIIN

ANEKTPUYECKUX  3apsioB B
MPOBOJTHUKAX. MexaHu3MBI
MIPOBOJAUMOCTH TBEPABIX
METaJIoB, pacTBOpPOB u
pacIuiaBoB 3IEKTPOIUTOB,
ra3osB. [TonynpoBogHUKH.

[TomynpOBOAHMKOBBINA O

33

MAT'HUTHOE I1OJIE

3.3.1

Mexanuueckoe

B3aUMOJICHCTBUE  MAarHUTOB.
MarnutHoe mone. Bekrtop
MAarHUTHOM WHIYKIUH.
[TpuHIIMDI CyNEPHO3ULINU

MAarHATHBIX MTOJIEH:

B =B, + By+.
JIuHUY UHIYKIIMH MarHUTHOTO
OIS Kaptuna JTMHUAN
HHAYKOUH MAarHuTHOI'O I10JIA
MI0JI0OCOBOTO u
MOJIKOBOOOPA3HOTO

MOCTOAHHBIX MAarHuTOB

332

OneiT Opcrena. MarnuTtHoe
[0JI€ TPOBOJHUKA C TOKOM.
Kaptuna JnuHMA MHIYKIUH
MarHUTHOTO TOJSl JUIMHHOTO
IpSIMOrO  TIPOBOJHUKA WU

3aMKHYTOI'O KOJIBLIEBOT'O




MMPOBOJHHUKA, KATYHUIKHU C TOKOM

3.33

Cuna Awmrepa, eé
HaIpaBJIeHUE U BEJTMYHHA!
F, = IBlsina
, TII€ 0L — YTOJI MEX]Y
HaIpaBJICHUEM IIPOBOJAHHUKA U

BEKTOPOM

334

Cuia Jlopenua, ed
HaIpaBJIeHUE U BEJTMYHHA!
Fnop =1 q | vBsina

>

7€ 0. — yIoJ MKy BEKTOpaMHu v

>

u B
JBr>keHue 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOAHOM MAarHUTHOM T10JIE

3.4

IIEKTPOMATHUTHA S
VHAYKLUSA

34.1

IToTok BCKTOpa MarHUTHOM

AHIAYKIUU:
® = B,,S = BScosa

342

SIBneHue AIIEKTPOMarHUTHOU

uHaykuud. SJC uHAYKIMN

343

3aKkoH BHCKTpOMaFHHTHOﬁ

nHaykiuu dapanes:

AD
E :_E :—(I:lir
A

344

SIC EEIVIIIME E OpAMOoM IPOEOTHEEE
cropocTeio V(¥ L f}no,:umpn,m{md M
|E;l = Blvcosa

. [Ie o — YTOI MexIy BekTopoM B B Hop
KOTOpO# JTe&aT BEKTOPE! [BV ; ecmH [ L

[IpaBuno Jlenua

NHAYyKTUBHOCTS:




L=?,I/IJII/I(D=LI.

CamouHyKuus. JC

CaAMOWHAYKIIUU:

A
E =— ~ =T
—0

BHCpFI/Iﬂ MAarHuTHOIoO II0JA

KaTylIKHU C TOKOM:

34.7 LI?
W=
DJIEKTPOMAT'HUTHBIE
KOJIEBAHHS U BOJIHBI
KonebarenbHblit KOHTYP.
CsoOonHbIE
AIIEKTPOMArHUTHBIE

KoJeO0aHus B nacaaibHOM

KoJIeOaTeIbHOM KOHTYpE:

®opmyna Tomcona:
3.5.1

T = 2nVLC, oTKyna a)=2?ﬂ=\/%
CBsi3p  aMIUTATYIBI  3apsijia
KOHJICHCATOpa C aMILTUTYION
CWJIBI TOKAa TPU CBOOOIHBIX
AIIEKTPOMATHUTHBIX
KOJE€OAHUAX B  HJCAJILHOM

KoNIebaTeNbHOM KOHTYpE:

Qoo = —

£}

3aKOH COXpaHEHUs HHEPIUU B
352 AOeajJbHOM  KOJjieOareIbHOM

KOHTYpe:

BeIHyX1€eHHBIE
3.53 AJIEKTPOMAarHUTHHIE

KoeOanusa. Pezonaunc

354 [TepemenHbIi TOK.




[IpousBoncrBo, mnepenada U

MOTpeOICHUE AIEKTPHICCKON

SHEpPruu
r2 2 r2
cUt L' _CU’,, L
2 2 2
355 CEOHCTEA MIEKTPOMATHHTHEIX BOMH. E
e E MIEKTPOMATHHTHOH BOMHE B BAKYVME:
[[Ikama  BIEKTPOMArHUTHBIX
BOJIH. IIpumeHeHue
3.5.6
3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY
3.6 OIITUKA
[IpsimonnHeliHOE
361 pacnpoCcTpaHEHHE CBE€Ta B
onHOponHOU cpene. Toueunsblit
HUCTOYHHK. JIyu cBeTa
3aKOHBI OTPAKEHUS CBETA.
a=pf
3.6.2
alp
AT AT T T AT T LT
[Toctpoenue wnzoOpakeHH B
3.6.3
IUIOCKOM 3€pKalie
3aK0HEH OpeIoMIcHHT CEETA.
[IpemoMIeHAE CBETA: /1 5iMG = Ma 517
ADCOMOTHEIR NOKAZATENE IPETOMT)
OTHOCHTENBHEIA MOKA3ATENE IPEI0
m
3.64 ny

Xom myded B mpHIMeE.
1||-"1 = 1'2 - I?].}']. = I?}}.:

CoOTHOmMEHEHE 9ACTOT H COOTHO]
MOHOXDOMaTHIECKOD CEETA YEPES

cpen:




3.6.5

[TormHoe BHYTPECHHEE
OTpaKEHHUE.
[IpenenbHplid  yron MOIHOTO

BHYTPEHHETO OTPayKEHUS:

. 1 np
Sinapy, = —=—
Moy ny

3.6.6

Cobuparornue u
pacceuBarone JINH3BL.
Tonkass nmH3a. DoKycHOeE
paccTosiHUE U ONTHYECKas

CHJIa TOHKOM JIMH3EI:

3.6.7

®opmyia TOHKOW JIMH3BI:
1 1 1
AdTFTF
VYBenuueHue, JaBaeMoe JTMH30M:
RIS

H d

3.6.8

B caywae pacceuBaronieit

JIMH3BI:

1
D F=-=0,
0= DO

RIS

H d
Xon Jiy4ya, MPOMLIEANIETO JIMH3Y

MO/l TMPOU3BOJBHBIM YIJIOM K €€
IJIABHOM ONTHUYECKOU OCH.
[TocTpoenue n300pa>keHUI TOUKU
W OTpe3Ka MPSIMON B COOUPAIOIINX
U pacCeuBaIOIIMX JIMH3AX U HX

CHCTEMax

3.6.9

doToanmapar Kak ONTHYECKUN
npubop. [ma3 kak onTuyeckas

cucrema




3.6.

WuTepdepenius CBETA.
Korepentusie WCTOYHUKH.
YenoBus HaOMIoAeHUs
MaKCUMYMOB U MHHHMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE
oT TIBYX cuH(pa3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

13
MAKCIIMYMEI — A=2m =, m= 0,x1

-

VA
MITHIIMYMET — A=(2m+1)-, m=(

&

3.6.11

Judpakuus CBETa.
Hudpakimonnas pemeTka.
Ycnosue HaOJI01eHUs
[JJaBHBIX MAaKCUMyMOB IpHU
HOPMaJIbHOM najiCcHUU
MOHOXPOMAaTHYECKOTO CBETA C
JUTMHOM BOJHBI A Ha PEIIETKY C

nepuoaom d:

3.6.12

Hucnepcus ceera

KBAHTOBA ®13UKA

4.1

KOPITY CKVJISIPHO-
BOJIHOBOM JYAJIN3M

4.1.1

I'mmoreza M. Ilmanka o
kBaHTax. ®opmyna Ilnanka: E
=hv

4.1.2

®oToHbl. DHEprus PoToHa:

E=h _he
=hv=—=pc

Wmnynsc ¢poToHa:

_E_hv_h

p_C c I

4.1.3

®oroapdexr. OmnbiTer  A.T.
CroxeToBa. 3aK0oHEI

dbotorhdexra

4.1.4

VYpaBHeHue DHIITEHA 151




dororddexra:

E¢0T0Ha = ABbIXOAa + EKMHma.XU rne

E¢0T0Ha =hv =

hc

Ao

ABbIXO,D,a = thp =

2
mv~max
Evanimax = 2 = eUs,p

4.1.5

JlaBieHue cBera.

JlaBneHue CBeTa Ha
MOJTHOCTBIO OTpaXKarolyIo
MMOBEPXHOCTh U HA MOJHOCTHIO

MOMIOIIAOIITYT0 ITIOBEPXHOCTDH

4.2

OU3NKA ATOMA

4.2.1

IInan C¢TapHasa MOJCJIb aTOMa

4.2.2

[Tocrynarsl bopa. U3nyuenue
U nonioeHue (OTOHOB IPHU
[epeXose aroMa ¢ OJIHOIO
YPOBHS SHEPTUU Ha APYTOu:

hv,, = he =|E, -E

mr -
Y

™ |

423

JInHeluarsle CIIEKTPHI.
CriekTp ypOBHEN SHEPTUU

aroMa BOJIOpO/a:

—13,63B
E, =222 ,-123

e

4.3

®U3UKA ATOMHOI'O
SITTPA

43.1

Hyknonnas  Mopens  sigpa
l'eiizenbepra — BaHeHKo.
3apsin siapa. MaccoBoe YHCIIO

sapa. N3otorsl




432

PagnoakTUBHOCTE.

Anwda-pacnan;

bera-pacna.

DNeKTPOHHBIN B-pacman:

[TosutponnsIit B-pacnan;

lMamma-usnyuyenue

433

3aKkoH pPaaruoOaKTUBHOI'O

pacnaja:
-t
N(t) = No * 2T
[TycTh m — Macca paguoaKkTHBHOTO
BelllecTna. Torma

-t
m(t) =mgy* 2T

434

SAnepubie peakuuu. Jlenenue u

CHUHTC3 A1Cp
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