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MOSACHUTEJIBHAS 3AIINCKA

MopenpHasi CHHXpOHHU3UMpPOBaHHAs pabouas mporpamma mno ¢usuke (6a30BbIN U
yriryOneHHblil ypoBHHM) i oOyuatomuxcsi 10-11 kimaccoB cocraBieHa Ha OCHOBE
CJIETYIOUIMX HOPMATUBHO-IIPABOBBIX JOKYMEHTOB:

1. ®enepanbhblii 3ak0H 0T 29.12.20121. Ne273-D3 «O6 obpazoBanuu B Poccuiickoi
denepauun»

2. ®enepasibHbIN TOCYIaPCTBEHHBIN 00pa30BaTeNbHbII CTAaHAAPT CPEIHETO OOILIETOo
obOpazoBanus (ITpuka3z MunucrepcTa o0pa3oBanus U Hayku Poccutickoit denepanuu ot
17 mast 2012 1. Ne413»).

3. ®epnepanbHas paboyasi mporpamma CpeaHero ooiiero oopasoBaHus MpeaMeTa
«Dusuka» (mns 10-11 kitaccoB oOpa3oBarenbHbIX Opranusaiuii). ba3oBbiil ypoBeHb. —
Mocksa, ICMO. - 2025.

4. ®enepanbHas pabodas MporpaMma CperHero oOmero odopa3zoBaHHs MpEAMETa
«Dmuka» (mms 10-11 xmaccoB 00pa3oBaTeIbHBIX OpTaHU3aAIUi). YTITyOJlICHHBIN
ypoBeHb. — MockBa, UCMO. — 2025.

¢ yuétom DenepaibHOM padoueit mporpaMMbl BOCIIUTAHUSI.

JlanHast mporpamma CIyXUT OCHOBaHUEM UIsl YUUTENs MO pa3paboTke padoueit
IporpamMmbl MO (PU3MKE B KJIaccax, IJ€ PEaTu3yrTCs MYJIbTUIPO(HUIbHBINA y4eOHbIN
wiad. B pa3smene «Temarnueckoe IJIaHUPOBAHME» YYEOHOrO Kypca coOAepKaHue
00y4YeHUsI CAHXPOHU3UPOBAHO JIJIsl 0CBOCHHUS 00YUaIOIIMMHUCS TIPEeIMETa Kak Ha 0a30BOM,
TaK 1 yriiyOJIeHHOM YpOBHE.

Kypcueom 6 mexcme npozpammor evioenenwvt nemenmwt: Llenu u 3adauu,
Ilpeomemnoie pesynomamor u Coodeprcanue yueOH020 mamepuana, Komopbvie
npeocmaeienvl Ona U3y4UeHus moabKo Ha y2iy0a1eéHHOM YPOBHe.

Jannass mnporpamma ompeAenseT 00s3aTelbHOE MPEAMETHOE COJEpIKaHUeE,
yCTaHABIMBAET IPUMEPHOE pacrpeiesieHe yueOHbIX YaCOB IO TEMATHYECKUM pazziesiaM
Kypca U PEKOMEHIYEeMYIO IMOCJIEI0BATEIbHOCTh M3YUYCHHS TEM U pa3ieiioB Y4eOHOTO
npeaMeTa ¢ y4€TOM MEKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKH Y4€OHOTO
npolecca, BO3paCTHbIX 0cOOeHHOCTEN oOyyatomuxcs. [Iporpamma naér npeacrapieHue
0 WX, codepxcanuu, obujed CTpaTeruu OOy4YeHUs, BOCIUTAHUA M PA3BUTHUSA
oOyyaroluxcsi CpecTBaMu yueOHoro npeamera «Pusnkay Ha yriiyOJI€HHOM ypOBHE U
0a30BOM ypOBHE.

U3zyuenue xypca ¢usuku yenybiéHHO20 YPOGHs NO3B0Jsiem peaiu308ams 3a0ayu
npogeccuonanvHol opueHmayuy, HanpasieHo Ha CO30aHue YCl08Ull 0l NPOsEIEeHUs]
CBOUX UHMELLEKMYANbHBIX U MBOPYECKUX CHOCOOHOCMEU KAXHCOIM YUAUUMCSL, KOMOpble
HeoOX00uMbl 0I5 NPOOOANCEHUST 00PA308AHUS 8 BbICUUUX YUEOHBIX 3A6€0eHUSX NO
PAZMUYHBIM PUSUKO-MEXHUYECKUM U UHHCEHEPHBIM CNEYUANbHOCHIAM.

B nporpamme onpenenstoTcs IIaHUpyeMble Pe3yabTaThl OCBOCHHS Kypca (QU3UKU
Ha YpOBHE cpeAHero ooOmero oOpa3oBaHUA: JIMYHOCTHBIC, METalpeIMETHBIE,
npeaMeTHole (Ha ymiyOnéHHoM u  0a3oBoM ypoBHeE). HayuHo-meromonormueckon
OCHOBOM Juisi pa3pabOTKu TpeOOBaHUM K JIMYHOCTHBIM, METANPEAMETHBIM U
MPEeIMETHBIM pe3yjbTaraM OOYyYaroUIMXCs, OCBOMBLIMX MPOTPAMMY CPEIHEro OOIIero
o0pa3oBaHus Ha YIIIyOJIEHHOM YPOBHE, SABIISETCS CUCTEMHO-IESTEIbHOCTHBINA MOIXO/I.

IIporpamma BKJIKOUaeT:

IUTAHUPYEMBbIE PE3yJIbTaThl OCBOCHHMSI Kypca GU3HKKH Ha YIIYyOIEHHOM W
0a30BOM YpOBHE, B TOM YHCIIE:

e IIPEAMETHBIE PE3YJBTATHI MO rojilaM 00y4EHHUS;



e cofiepkaHue yaeOHoro mpenmera «Pusnka» 1o rogaM o0ydICHHUS;

e TEMAaTHYECKOE IUIAHUPOBAHHUE TIO rojam oOy4yeHus

enepeueHsb (Koouguxkamop) nposepsaemuvix mpebo8aHull K pe3yiomamam 0C80eHUs
OCHOBHOU 00PA308AMENbHOL NPOZPAMMbL CPEOHEe20 00Uje20 0OpaA308aHUs U INEMEHMO8
cooepoicanus no Quzuxe.

[Iporpamma uMeET MPUMEPHBIN XapakTep U MOKET OBITh UCITOJIb30BaHA YIUTCIISIMU
(bU3MKH Is1 COCTABJICHHS CBOMX Pab0OUMX MPOTrpamM.

[Tporpamma o pu3MKe MPEAOCTABISET BO3SMOKHOCTH IS PEaTH3AIMH Pa3THIHbIX
METOJMYECKHUX TIOAXO0M0B K TPENoNaBaHUI0 (U3UKH Ha YIIIyOJIEHHOM YPOBHE IIpH
YCJIOBUM COXpaHEHUs 003aTeIbHON YacTH COIepKAHUs Kypca.

®du3zrka Kak Hayka o HauOosiee OONIMX 3aKOHAaX MPHUPONbI, BBICTyHas B
KauecTBE Yy4eOHOro mpeIMeTa B IIKOJIE€, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaromeM Mmupe. IIkonbHBIH Kypc GU3UKH — CHUCTEMOOOPa3yIOIIUii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, TOCKOIbKY (PU3NYECKHE 3aKOHBI JIeKAT
B OCHOBE IIPOIIECCOB U SIBJICHUHM, H3y4aeMbIX XHUMHEH, Ouonorueit, Gusndeckoin
reorpadueii u actpoHomueii. Vcnonb3oBaHWe M aKTUBHOE IPUMCHEHHE (PU3MUESCKUX
3HaHUW ONpPENeNUI0 XapakTep U OypHOE pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTUH B
chepe SHEpPreTUKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, OJYUYEHHUS HOBBIX MaTepHalioB
C 3aJaHHBIMU CBOMCTBaMH M 1p. M3yuenume ¢(u3uku BHOCHT OCHOBHOHM BKJIaJ B
(hOpMHUpPOBaHUE €CTECTBEHHO-HAYYHOM KapTWHBI MHpa ydalluxcs, B (popMupoBaHHE
YMEHUM TNPUMEHSTh HAYYHBIH METOJl TO3HAHUS TPHU BBINOJHEHUM HMHU Y4eOHBIX
HUCCIIeJOBAHU.

B ocHOBy kypca (u3MKK CpelHEW HIKOJbI MOJIOKEH Pl UAEH, KOTOpble MOXKHO
paccMarpuBarh Kak MPUHIUIIBI €70 TOCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW KypcC SBISETCS JOTHYECKU
3aBEpIIEHHBIM, OH COJEPKUT Marepuaid U3 BCEX pa3lesioB (PU3MKH, BKIIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOM (U3HKH.

Hoesn zenepanuzayuu. B cooTBEeTCTBUY C HEMl Marepuai Kypca Gusuku o0beTuHEH
BOKpYr (Qusmueckux Teopuid. Bemymmm B Kypce sBusercs (HOpMHUpOBaHUE
MPEACTABIECHUNA O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEILIECTBE U IOJIE.

Hoea cymanumapuzayuu. FEE peanusaunus NOPEANoONaracT MCIOIb30BAHUE
IYMaHUTapHOIO MOTEHUMana (PU3MYECKOW HAyKH, OCMBICIEHUE CBSI3M PA3BUTHUA
busuku C pPa3BUTHEM oOuiecTna, a Takke C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU MTPOOIeMaMH.

Hoea npuxnaonou nanpasnennocmu. Kypc ¢Guszuku yniyOn€HHOTO YpOBHS
MPEANOIaraeT 3HAKOMCTBO C LIMPOKHM KPYIrOM TEXHUYECKHMX M TEXHOJOTHMYECKHUX
MIPUJIOKEHUN M3YYECHHBIX TEOpUU M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTCs Ha YpOBHE
OOIIMX MPEACTABICHUN U COBPEMEHHbBIE TEXHUUECKUE YCTPONCTBA M TEXHOJIOTHH.

Hoesa rkonozuzayuu peann3yercs IOCPEICTBOM BBEICHUS JIEMEHTOB CONCPKAHUS,
MOCBSIIEHHBIX JKOJOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pa3BUTHEM TEXHHMKH W TEXHOJOTHH, a Takxke OOCYXICHHsS MpoOieM palloHajIbHOTO
IPUPOIOIOJIB30BAHUS U SKOJIOTMYECKOW O€3011aCHOCTH.

OcBoeHMe coAepKaHUsl MPOrpaMMbl JIODKHO OBITh MOCTPOCHO HA MPUHIUIIAX
CUCTEMHO-JIEATEIbHOCTHOrO mnoaxoAa. Jns ¢u3ukm peanuzanusi 3TUX HNPUHIUIIOB
0asupyeTcs Ha MCIOJIB30BAHUU CAMOCTOSITEIBHOTO JKCHEPUMEHTa KaK MOCTOSHHO
JeNcTByOMIero Gakropa yueOHOTo mporecca.

s yenyonénnoz2o yposHs — 2mo cucmema CAmMOCMOAMeNbHO20 VUEHUUEeCKO20
9KCHepUMerma, GKIYawe20 @QpoHmMmalbhble yYeHUuuecKue Onvlmvl Npu UydeHuu



HO8020 Mamepuana, 1abopamopusie pabomvl u pabomel npakmuxyma. [lpu smom
B03MOJICHBL 08a Cnocoba peanuzayuu usuueckoeo npakmuxkyma. B nepeom cnyuae
NPaKmuKym npogooumcsi 1uoo 6 konye 10 u 11 xnaccos, 1ubo nocie nep8ozo u 6mopoco
NONY200Ull 8 KAdiCOOM U3 IMUX Kiaccos. Bmopoii cnoco6 — smo uumezpayus pabom
APAKMUKYMA 6 cucmemy J1abopamopubix pabom, Komopwvle Npo8OOAmCs 8 npoyecce
usyuenus pasoena (memwt). Ilpu smom noo pabomamu NpaxmMuKyma HOHUMAEMCS
camocmosimenbHoe Ucciedo8anue, Komopoe nposooOUmcs o PyYKo8OOCM8Y CEEPHYMO20,
0000WEHHO20 8UOA De3 NOWA20B80U UHCMPYKYUU.

B mporpamme cucreMa y4EeHHYECKOTO JKCIEPHMEHTa, JabOpaTopHBIX padboT u
MpPaKTUKyMa TPEACTABICHA C€IWHBIM TepedHeM. BBIOOp TEMaTWKH JUIsl 3TUX BHJIOB
YYCHHUCCKUX MPAKTHUYCCKUX pabOT OCYIIECTBISICTCS YYaCTHUKAMH 00pa30BaTeIbLHOTO
mpolecca MCXo[s U3 OCOOCHHOCTEM TMOYypOYHOro IUTAHUPOBAHUS U OCHAILCHUSA
kabunera Qusuku. [Ipu sTOM obecreunBaeTcsi OBIaieHHE OOYYAIOIIMMUCS YMEHUSIMU
MPOBOAWTH TPSIMbIE W KOCBEHHBIE HW3MEPEHHMS, MCCIEIOBAaHUS 3aBUCUMOCTEH
(bU3HYEeCKUX BEJIMYMH U IMOCTAHOBKY OMBITOB MO MPOBEPKE MPEIOKESHHBIX TUITOTES.

bonbiioe BHUMaHUE yAeNSIeTCs PEIICHNI0 pacuETHBIX U Ka4eCTBEHHBIX 3aad. [Ipu
9TOM JIJISl PACUETHBIX 3a]1ad TIPUOPUTETOM SIBIISTFOTCS 3a/1a49M C SIBHO 3aIaHHOU U HEs8HO
3a0aHHOU (PU3NYECKON MOJEINBIO0, TTO3BOJISIIONINE TPUMEHSITh HW3yYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paslena Kypca, TaK W HHTETPUPYS NMPUMEHEHUE
3HAHWH U3 pa3HBIX pasieioB. JJid KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SBJISIOTCS 33 aHUs
Ha OOBsICHEHWE / TIpEACKa3aHWE MPOTEKaHUS (HU3MYECKUX SBJICHUN W TPOIECCOB B
OKpY’KaroIlel >KU3HHU, TpeOyromiue BbIOOpa (u3MUecKo MOAECNIM IJid CUTyalluu
MIPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ tpedoBanusimu GI'OC COO k MarepuaabHO-TEXHHUYECKOMY
obecrieueHHI0 yueOHOro mpoiiecca Kypc Ppu3nku yriyOoJéHHOro U 0a30BOTO YpOBHS B
CpeIHeH 1Ko JOHKEH M3ydaThcs B YCJIOBUSIX NMPeIMeTHOro KaOuHera. B xaOunere
bu3HKK TOMKHO OBITH HEOOXOMMMOE JTabopaTOpHOE OO0OpPYIOBAaHUE JJIS BBIMOTHEHUS
YKa3aHHBIX B TNPOrpaMME YUYEHHYECKHX OIBITOB, JA0OpAaTOPHBIX paboT U padoT
MPAKTUKyMa, a TAKKE IEMOHCTPAIIMOHHOE 000Py/I0BaHUE.

JleMoHCTpanOHHOE 000pynOBaHHEe (HOPMHUPYETCSI B COOTBETCTBUU C MPUHITUIIOM
MUHHAMAJILHOM JIOCTaTOYHOCTH H OOECIIEUYMBACT ITOCTAHOBKY TIEPCUMCICHHBIX B
porpaMMe KITFOYEBBIX JACMOHCTpPALMKA I WMCCIICOBAHUS M3Y4YaeMbIX SBICHUH W
MPOLIECCOB, AMIUPUYECKUX U (PyHAAMEHTAIbHBIX 3aKOHOB, HUX TEXHUYECKHX
MIPUMEHEHHUM.

JlaboparopHoe oOopymoBaHuE [JII  YYCHHUYECKUX  MPAKTUYECKHX  padoT
dbopMupyeTcs B BUI€ TEMAaTUYECKUX KOMIJICKTOB ¥ 00€CTIeYnBaeTCA B pacy€Te OIHOTO
KOMIUIEKTa Ha JIByX OOydaromuxcs. TeMaThndecKue KOMIUICKTHI J1TaOopaTOpHOTO
000pyIOBaHUS TOJDKHEI OBITH IOCTPOSHBI HA KOMIIICKCHOM HCITOJIb30BAHUH aHAJIOTOBBIX
U UpPOBEIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIC
M (pOBBIX Ja00paTOPHIl.

OCHOBHBIMHU HEJIAMH U3y4YeHUsT PU3UKH B 00I1IeM 00pa30BaHUU SBIISIFOTCS:

e (opmupoBaHue MHTEpeca U CTpeMIIeHHUs OOydYaroIUXCs K HAyYHOMY H3y4YEHHUIO
MIPUPOJIBI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHUI O HAYYHOM MeTOZIe TMO3HaHusA U (hopmMupoBaHUe
HCCJIEZIOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIINM SIBJICHUSIM;

e (opmupoBaHHEe HAyYHOTO MHPOBO33PEHHs KaK pe3yabTara H3Y4YeHHUS OCHOB
CTpPOCHUS Marepuu W (HyHIaMEHTAIBHBIX 3aKOHOB (DU3UKM;



o (opmupoBanue ymeHUN OOBSCHATH SBICHUSA C UCIOJB30BAHHEM (PU3MUECKUX
3HAHUN W HAYyYHBIX JOKA3aTEIIbCTB;

e (opmupoBaHue TpenCTaBICHUA O POIU (PUIUKK 1T  Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJOTHUIA;

e pazeumue npeocmaeieHull 0 603MOJICHBIX cgepax oyoywetl
npogeccuonanvHol  0eamenbHOCmU, CEA3aHHbIX C (QU3UKOU, NO020MO6KA K
oanvHeluemy 00y4enuIo  SmMom HanpaeIeHuu.

JlocTiokeHne H3THX Lelied OOEeCleYrBaeTCsl pEeUIeHUEM CIEAYIOIUX 3a4ad B
npoiiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPEHEro 00IIero o0pa3oBaHus:

e TMpuOOpEeTEeHHE CHUCTEMbl 3HAHUN 00 O0OIMHUX (QUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHsX, BKJIIOYasi ~ MEXaHMKY,  MOJIEKYJISIpHYIO  (DU3HKY,
AIIEKTPOIMHAMHUKY, KBAHTOBYIO (DU3UKY M DJIEMEHTHI aCTPO(PU3UKY;

e (opmMupoBaHHEe yMEHHI MPUMEHSATH TEOPETUUYECKHUE 3HAHMS IS OOBICHEHHS
bu3HUeCcKuX SIBICHUM B MPUPOAE W I MPUHATUS MPAKTUUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HU;

e OCBOGHHE CHOCOOOB pEIIeHUs] Pa3IMYHBIX 3a7a4d C SBHO 3aJaHHON (PU3MUECKON
MOJIEJIBbIO, 3aj1ay, MOAPa3yMEBAIOLINX CAaMOCTOSITEIbHOE CO3/1aHue (PU3UUECKOM
MOJIETN, aJCKBAaTHOM YCIOBUSM 3aJadyd, B TOM YHUCIE 3aJa4 WHKEHEPHOTO
Xapakrepa;

e [OHMMaHue (HPU3NUECKUX OCHOB U MPUHIIUIIOB AEUCTBUS TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTUYECKHX MPOLECCOB, UX BIUAHUS HA OKPYKAIOULYIO CPEAY;

e OBJAJCHHE METOAAMHM CaMOCTOSATEIBHOIO IUIAHUPOBAHUS W  IPOBEICHMUS
bU3NYEeCKUX OKCIEPUMEHTOB, aHajdu3a W HWHTEpHpeTanuu HHPOpPMAIIUH,
OIpEAEIIEHHs IOCTOBEPHOCTH MOJIyYEHHOTO PE3YJIbTaTa;

e CO3MAHME YCIOBHM JUIsl PpAa3BUTHS YMEHMM HNPOEKTHO-MCCIIEI0BATEIbCKOM,
TBOPYECKOUN AEATEIIbHOCTH;

e passumue unmepeca K cghepam npogheccuoHanbHou 0esmenrbHOCMuU, C8A3AHHOU C
Qusuxoti.

B cootrBerctBum ¢ tpedoBanusimu @I'OC COO yrnyOnéHHbI YpOBEHb M3yUYEHUS
ydyeoHoro npeamera «dusrkay Ha YpOBHE CpeaHETo o0I1ero oopa3oBaHus BEIOMpAETCS
0Oy4arolMMHUCS, TJIAHUPYIOIIMMU MPOJOJIKEHUE O00pa3oBaHUsl MO CIEUUATBHOCTSIM
(UBUKO-TEXHUUECKOTO MPOdUIIS.

Y4eOHBIM MJIaHOM MIPETYCMOTPEHO u3ydeHue pusuku B 00EMe 340 4 3a 1Ba roga
oOydenus: 5 4 B Hepenmo B 10 u 11 xmaccax.

Ha 0a3oBom ypoBHE o0Iiee 4YHMCIO YacoB, PEKOMEHJOBAHHBIX U W3y4YEHUs
¢busnku, — 136 gacos: B 10 kimacce — 68 yacoB (2 gaca B Hezento), B 11 kimacce — 68 yacos
(2 yaca B HezIeIIO).

B mporpamme 1o Buke KaKIoro Kiacca mpezyiaracTesl pe3epB BpeMEHH, OTBOIMMBIA Ha
BAPUATUBHYIO 4YacThb MpPOIrpaMMBbl, CONEpPXKAHWE KOTOpOM  (hopmupyeTcss — ydaCTHUKaMU
00pa30BaTENILHOIO MpoLIECCa.



IINIAHUPYEMBIE PE3VJIIbTATBI OCBOEHHMSA YYEBHOI'O ITPEJIMETA
«PU3UKA» HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue y4deOHOro mpeamera «®U3MKA» HA YPOBHE CpeaHero o0uero
00pa30BaHUAA [I0JKHO 00eCreYuThb [JOCTHKEHHE CJeIYIHUX JHYHOCTHBIX,
MeTanpeIMeTHBIX M NPeIMeTHBIX 00pa30BaTe/IbHbIX Pe3yJIbTAaTOB.

JIMUHOCTHBIE PE3VYJIBTATHI

JIngHOCTHBIE pe3ybTaThl OCBOCHUS yueOHOTO npeaMera « Pu3nka» JOHKHBI OTpakaTh
TOTOBHOCTh U CHOCOOHOCTh OOYyYaloIIMXCS PYKOBOACTBOBATHCS CHOPMUPOBAHHOU
BHYTPEHHEW MO3ULHEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALNI, O3UTUBHBIX
BHYTPEHHHUX YOEKIEHUHN, COOTBETCTBYIOIINX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
oOIIecTBa, paCHIMPEHUE >KU3HEHHOTO OIbITa U OMbITa ACATEIHHOCTH B IMPOIECCE
peanu3alui OCHOBHBIX HAIMPABICHUI BOCHUTATEIbLHOM AESITEIbHOCTH, B TOM YHUCIE B
YacTu:

1) rpamaaHCKOr0 BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIMU OOYy4YaloIIerocss Kak aKTUBHOTO W
OTBETCTBEHHOTO YJIEHAa POCCUMCKOTO OOIIECTBA;

MPUHATHE TPAAUIIMOHHBIX OOIIEYETOBEUECKUX T'YMAHUCTUUECKUX U JEMOKPATHYECKUX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEILHOCTh B MHTEpPECAX TPa)KJaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAMOYTIPABJIEHUU B 00pa30BaTEIbHON OpraHU3allNig;

YMEHHE B3aMMOJICUCTBOBaTh C COLUMAIbHBIMH MHCTUTYTAMHU B COOTBETCTBHHM C UX
GYHKIUSMY U Ha3HAYEHUEM;

TOTOBHOCTh K TYMaHUTapPHOW U BOJIOHTEPCKOU €SI TENBHOCTH;

2) NaTpUOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHMCKOM IpaKJaHCKON UACHTUYHOCTH, ITaTPUOTHU3MA;
LIEHHOCTHOE OTHOIIIEHUE K TOCYIAPCTBEHHBIM CUMBOJIAM, JOCTHKEHUSAM POCCUUCKHUX
YUEHBIX B 00JIaCTH (PU3UKH U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JAEATEIIbHOCTH YYEHOIO;
OCO3HaHUE JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILLICHHUE K MUPY, BKJIF0Uasl 3CTETUKY HayYHOT'O TBOPUYECTBA, IPUCYLIETO
bu3nUecKoi HayKe;

S) Tpyn10BOI0 BOCIIMTAHUS:

WHTEPEC K pa3audHbiM cdepam MpoPecCHOHATBHONW NEITebHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3MKON M TEXHHUKOH, YMEHHE COBEpILaTh OCO3HAHHBIN BHIOOP Oymyrein
npodeccuu 1 peann30BbIBaTh COOCTBEHHbBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTb M CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 001acTH (DU3UKHU Ha
MPOTSKEHUU BCEW KU3HU,

6) 3K0JI0rM4eCKOro BOCIIMTAHUSA

C(hOPMUPOBAHHOCTh JKOJOTHMUYECKON KYJIBTYpbl, OCO3HaHHWE DIO0AJBLHOIO XapakTepa
HKOJIOTUYECKUX TTPOOIIEeM;

IJJAHUPOBAHUE U OCYIIECTBICHUE JIEUCTBUI B OKPYKAIOUIEH CpEle HAa OCHOBE 3HAHUS
LeJIeW YCTOWYMBOTO PA3BUTUS YEIIOBEYECTBA;



pacIIpeHre OIbITa JAEATEeIbHOCTH OSKOJOTUYECKOW HANpaBIEHHOCTH HAa OCHOBE
UMEIOITUXCSI 3HAHHUH 10 (PU3HKE;

7) UEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHUS GU3NYECKON HAYKU;

OCO3HaHUE IEHHOCTH HAYYHOU AESTEIHPHOCTH, TOTOBHOCTD B TIPOIIECCE N3yUCHUS (PU3UKU
OCYIIECTBIISATh MPOSKTHYIO W HMCCIICIOBATEIBCKYIO JEATEIHPHOCTh WHIWBHIYAIHHO U B
rpymne.

B mporniecce qocTmKeHNUS] THYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMEI IO (DH3HKE
JUIS YpOBHSI CpEIHEro o0mero oOpa3oBaHus y OOYYaIONIMXCS COBEPIICHCTBYETCS
AMOIMOHAIBHBIA HHTEJUIEKT, TIPEANoaralouiii chOpMUPOBAHHOCTD:
® CaMOCO3HAHHWS, BKJIIOYAIOLIET0 CIHOCOOHOCTh IMOHHMMAaTh CBOE 3MOLIMOHAIBHOE
COCTOSIHHE, BU/IETh HAMPaBJICHUS Pa3BUTHS COOCTBEHHOM AYMOLIMOHAIBHOM cepsl,
OBITh YBEPEHHBIM B ce0€;
® CaMOpEryIupOBaHUs, BKJIOUYAIONIETO CaMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE€ IIOBEJIEHUE, CIIOCOOHOCTh aJalTHpPOBAaThCA K
AMOLMOHAJIEHBIM U3MEHEHUSM U MPOSBISITh THOKOCTh, OBITh OTKPBITHIM HOBOMY;;
e BHYTPEHHEHl MOTHMBALIUM, BKJIIOYAIOUICH CTpeMJIEHHE K JOCTHKCHHIO LEIH U
yCTexy, ONTHMH3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh, MCXOIS M3 CBOUX
BO3MOKHOCTEH;
® OMIIATUH, BKJIIOYAIOMIEH CHOCOOHOCTH MOHMMATh SMOIMOHAIBLHOE COCTOSIHHE
JIPyTUX, YYUTBHIBaTh €r0 TMpPH OCYLIECTBICHUU OOILEHUs, CIOCOOHOCTh K
COYYBCTBHUIO U COTIEPEKUBAHUIO;
® COLMAJHHBIX HABHIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHHS C
JIPYTUMH JIFOIBMH, 3a00TUTHCS, TPOSIBIISITH MHTEPEC U pa3pemarb KOH(INKTHL.

METAITPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/IbHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUS

ba3oBble Jornyeckue 1eMCTBUA:

CaMOCTOSITENTFHO (POPMYIMPOBATh U AKTyaJIM3MPOBATh MPOOJIEMY, paccMarpuBaTh €e
BCECTOPOHHE;

ONpCACIATh LECIN ACATCIBbHOCTH, 3a1aBaThb MapaMCTPbl U KPUTCPUHU UX JOCTUKCHUS,
BBIABJIAATH 3aKOHOMCPHOCTHM MW IIPOTHUBOPCYHUA B PpPaCCMATPUBACMbIX (1)I/I3I/I‘I€CKI/IX
SABJICHUAX

p8.3pa6aTBIBaTB I1aH  PCIOCHUA HpO6JI€MI>I C Y4YCTOM aHaJIn3a HMCIOIIUXCA
MaTCPpHUAJIbHBIX 1 HCMATCPUAJIbHBIX PCCYPCOB,

BHOCUTDb KOPPCKTHUBLBI B JCATCIIbBHOCTb, OLCHUBATL COOTBCTCTBUC PCIYIILTATOB LCILIM,
OLCHUBATH PUCKHU HOCJ'IGI[CTBPIIZ ACATCIIBHOCTH,

KOODJAMHHUPOBATh M BBHITIOJNHATH PabOTy B YCIOBUSX PEAIBHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAaHHOTO B3aUMOJICHCTBHS,

pas3BuBaTb KPCAaTUBHOC MBIINIJICHUC ITPH PCUHICHUN )KU3HCHHBIX HpO6J'IeM.

ba3oBblie HCCJICA0BATCIBbCKUC HeﬁCTBHHI

BJIaCTH HEly‘-IHOfI TepMHHOHOFHeﬁ, KJIIFOUEBBIMU MMOHATHUAMHU U MCTOAAMU (1)H3H‘-I€CKOI>1
HAyKHU;

BJIa/IETh HABbIKAMU YUEOHO-HCCIIEI0BATENBCKOW U MTPOCKTHOM AESITEIbHOCTU B 00JaCTH
(1)I/IBI/IKI/I, CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOATCIIbHOMY IIOMCKY MCTOAOB



pemieHuss 3anad  (PU3MYECKOTO COAECpP’KaHUSA, TPUMEHEHUIO PA3NMUYHBIX METO/IOB
MO3HAHUS;

OCYILIECTBIATh PA3JIUYHBIE BBl JACATEIBHOCTA MO IMOJIYYEHHIO HOBOTO 3HAHUSA, €ro
WHTEPIPETAINN, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YICOHBIX CUTYAITUSX, B
TOM YHCJIE TIPU CO3TaHUHN YUECOHBIX IPOCKTOB B 00JIACTH (DU3HUKY;

BBISIBIISITH TPUYMHHO-CJICACTBEHHbIC CBA3M M aKTyallU3UPOBaTh 3ajady, BbIJBUTaTh
TUIOTE3Y €€ PEeUIEHUs, HAXOAUTh apryMEHTBI JUJIsl JOKA3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapamMeTpbl U KPUTEPUU PEIICHUS;

aHANIM3UPOBATH TOJYYEHHbIE B XOJE€ PpELIEHUs 3aJaud pPe3ybTarbl, KPUTHUYECKHU
OIICHUBATh WX JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;
CTaBUTh U (POpPMYIHPOBaTH COOCTBEHHBIC 3a/1a4M B 00pa30BaTEIbHONU JIEATETLHOCTH, B
TOM YHCJIE MPU U3YYCHUHN (PUBHUKY;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIbIT;

YMETh MIEPEHOCUTD 3HAHUS TI0 (PU3MKE B MPAKTUUECKYIO 00JIACTh KUZHEEATEIbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEHU, IIPEAJIaraTh OPUTMHAIbHBIEC MIOAXO/Ibl U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE aIbTCPHATUBHBIE PEIICHUS.

Pabora ¢ nndgopmanueii:

BJIAJIETh HABBIKAMHU MOTYy4YEeHUSI HHPOpMaLINK (PU3NYECKOTO COACPKAHUS U3 UCTOUYHUKOB
pa3HbIX THUIIOB, CAMOCTOSATEbHO OCYLIECTBISATh IMOMCK, aHAlIW3, CUCTEMAaTU3aluio U
HMHTEpIIpeTalnio HHPOpMaLUK pa3TUYHBIX BUJIOB U (POPM MPECTABICHHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(POpMALUY;

WCIIOJIB30BaTh CpeJCTBa HMH(POPMAIIMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJOTHUU B
pelIeHu KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3aIllMOHHBIX 33/1a4 C COOI0ACHUEM
TpeOOBaHUI HPrOHOMHUKH, TEXHHKH O€30MAaCHOCTHU, TUTHMEHBI, PEeCypcocOepekeHus,
MPABOBBIX U ATHUECKUX HOPM, HOPM UHGOPMAIIMOHHOM 0€3011acCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COACp)KaHUS B PaA3NUYHBIX ¢dopMaTax € y4ETOM
Ha3HAYeHUs WH(OpMAIIMM W 1ENEBON ayMTOpUU, BBHIOMpAs ONTHMAIbHYIO (OpMy
MPEACTABICHUS U BU3YyaTU3ALNU.

KomMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUS

OO0uienue:

OCYULIECTBIIATH OOLIEHNE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU JESATEIBHOCTH;
pacro3HaBaTh MPEANOCHUIKH KOH(QIMKTHBIX CUTYallMi U CMSATYaTh KOH(IIUKTHI,
Pa3BEepHYTO M JOTMYHO M3JaraTth CBOIO TOUYKY 3PEHHUS C UCIOJb30BAHMEM SI3BIKOBBIX
CPEICTB.

CoBMecTHAA 1eATEJIbHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAaHIHON ¥ MHAUBUAYaIbHON paOOTHI;
BBIOMpPATh TEMATHKY W METOJbl COBMECTHBIX JEHCTBUN C y4e€TOM OOIIMX MHTEPECOB, U
BO3MOXHOCTEW Ka)KI0TO YJI€HA KOJIJIEKTHBA;

MPUHUMATh €M COBMECTHOHN JE€ATENbHOCTH, OpPraHW30BBIBATh W KOOPAMHUPOBATH
JICUCTBHSI 110 €€ TOCTUKEHHIO: COCTABIIATH IUIAH JCUCTBUM, PACTIPEICIIATH POIU C YIETOM
MHEHUW y9aCTHUKOB, 00CYKJIaTh PE3yIbTaThl COBMECTHOU PabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIAJa U Ka)KJOT0 YYaCTHHUKA KOMaH/Ibl B OOIIMI pe3yabTar
10 pa3pabOTAHHBIM KPUTEPUSIM;

npeaJiaraTh HOBbIE MPOEKTHI, OLICHUBATh UJIEU C MO3ULIMK HOBU3HBI, OPUTHHAIILHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3JIMYHBIX CUTYalHUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.



PerynsiTuBHBIC YHHBepcaJibHbIe Y4eOHbIE 1eiiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIFHO OCYIIECTBIIATh IMO3HABATENIBHYIO JIEATEIbHOCTh B 001aCTU (PU3UKU U
aCTPOHOMUH, BBISIBIISITH MPOOJIEMBI, CTABUTH B (POPMYIUPOBATH COOCTBEHHBIC 33]1a4H;
CaMOCTOSITEJIbHO COCTABJISITH IUIAH PEIICHHS] PACUETHBIX M Ka4€CTBEHHBIX 3ajay, IJIaH
BBIMIOJTHEHUS TMPAKTUYECKOW pabOThl C YYETOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEW M MPEAIIOUYTCHUM;

JTaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIIMpATh paMKH Y4EOHOTO ITPEeIMETAa Ha OCHOBE JIMUHBIX MPEATOYTEHHUI;

JienaTh OCO3HAHHBINM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTD 3a
pelieHue;

OLICHMBATh MPUOOPETEHHBIH OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO DSPYAUIMU B 00JaCTH (U3HKH,
MOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTeNbHbIN U KYIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYyallusIM, BHOCUTh KOPPEKTUBBI B JIEATEIIBHOCTh, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIaJIeTh HAaBBIKAMU TIO3HABATEIbHOM pedrIeKkcur Kak OCO3HAHMSI COBEPIIAEMBIX
JEMCTBUI Y MBICIUTENBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIIOJIb30BATh MTPUEMBI pe(IeKCHu 111 OUEHKH CUTYyalluH, BBIOOpA BEPHOTO PEIEHUS;
OLICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U ApTYMEHTHI IPYTHUX MPU aHAIIN3E PE3YJIbTATOB IESITEIBHOCTH.
IIpunsiTue ceds U APyrux:

NpUHUMATh ce0s, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI U ApTYMEHTHI IPYTHUX [PU aHAIIU3€E PE3YJIbTaTOB IESITEIbHOCTH;
MPU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OIITHOKY.

MNPEJMETHBIE PE3YJIBTATBI

B npornecce nzyuenus Kkypca ¢pusuku yrryoiaeHHoro yposHs B 10 kiiacce oOyvarommuiics
HAY4YUTCS:

NOHUMAMb  pOib  (QU3UKU 6 OIKOHOMUYECKOLU, MEXHOLOSUYECKOU, IKON02UUECKOl,
COYUANBLHOU U IMUYECKOU chepax OesamenbHOCmU Yelo8eKd, polb U Mecmo (QU3UKU 8
COBPEMEHHOU HAYYHOU KapmuHe MUpa, 3Ha4eHue ONUCAmeIbHOU, CUCIeMamusupyouet,
00bACHUMENbHOU U NPOSHOCMUYECKOU (QYHKYUL @QU3U4ecKol meopuu — MeXaHuxu,
MONEKYNAPHOU PUIUKU U MEPMOOUHAMUKU, POTb PUUYECKOU meopul 8 hopmMuposanuu
npeocmasieHutl 0 Gu3UYecKol KapmuHe Mupa,

pasnuyarh yCIOBUSI IPUMEHUMOCTU MojieNiel (PU3UYEeCKUX Tel U MPOLEeCcCOB (SBICHUMN):
WHEpIMaNIbHas CUCTeMa OTcYeTa, aOCOJIIOTHO TBEpAOE TelOo, MaTepualibHas TOYKa,
PaBHOYCKOPEHHOE JIBIKEHHE, CBOOOIHOE MajieHue, adCOM0THO ynpyras aedopmarus,
aOCOJIIOTHO YIIPYroe 1 aOCOIIOTHO HEYIIPYroe CTOJIKHOBEHHUS, MOJIEINIU T'a3a, KUAKOCTH U
TBEPJOTO (KPUCTAJUIMYECKOT0) Telia, WICalbHbIA ra3, TOYCUYHBIN 3apsij, OAHOPOAHOE
AIIEKTPUYECKOE TIOJIE;

paznuuath yCIOBHS (TpaHULbl, OO0JACTH) MNPUMEHUMOCTU (DU3UUYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMI Xapakrep (yHIaMEHTalIbHBIX 3aKOHOB M OIPAHUYEHHOCTh
MCIIOJIb30BAHMSI YACTHBIX 3aKOHOB;

aHAJIM3UPOBATH U OOBSICHATH MEXaHUYECKHE MTPOLIECCHI U SIBICHUS, UCIIOJIb3Ysl OCHOBHbBIE
MOJIO)KEHUS M 3aKOHbl MEXaHUKH (OTHOCHUTEIBHOCTh MEXAHHUYECKOIO JIBUXKEHUS,
bopMyJibl KHHEMAaTUKH PaBHOYCKOPEHHOTO JIBH)KEHHUS, npeoOpazoBanus [anuies s



CKOPOCTH W MepeMelleHus, 3aKkoHbl HbIOTOHA, MPUHLMIO OTHOCUTENbHOCTH [anmunes,
3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHUS UMITYJIbCA U MEXaHUYECKOU SHEPTHH,
CBSI3b PaOOTHI CHJIBI C W3MEHEHHMEM MEXaHWYECKOW HHEPTuH, YCJIOBHS PaBHOBECHS
TBEpJOTO TeJa), MPU 3TOM HCIOJIb30BaTh MATEMATUYECKOE BBIPAKEHUE 3aKOHOB,
yKa3bIBaTh YCJIOBHS MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: MpeobOpaszoBanuii [ ammies,
BTOPOI'O ¥ TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHMS UMITYJIbCA U MEXAHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHMS, UCIOJb3YS OCHOBHBIE
MOJIOKEHUS MOJIEKYIISIPHO-KUHETUYECKON TEOPUH U 3aKOHBI MOJEKYISPHOU (PU3UKU U
TEPMOAMHAMUKH (CBSI3b JABJICHUS UJI€aJIbHOTO ra3a co CpeiHe KUHETUYECKON dHEepruei
TEIIOBOTO JBUKEHHS M KOHIIEHTPALUEN €r0 MOJIEKYJ, CBSI3b TEMIIEPATYPhI BEILIECTBA CO
CpPEIHEN KMHETHUYECKOW SHEpPruel TEIJIOBOTO IBWKEHUS €ro YacTHUIl, CBA3b JABICHUS
UJEaJbHOIO Ta3a € KOHUEHTpPAalUMEel MOJIEKYl M €ro TeMIEpaTypoi, ypaBHEHHE
MenneneeBa—KnanelpoHna, nepBbii 3aK0OH TEPMOJAMHAMUKY, 3aKOH COXPAHEHUS SHEPTUU
B TEIJIOBBIX MPOIIECCAX), IPU ITOM UCIOIb30BATh MATEMAaTUUYECKOE BEIPAXKEHUE 3aKOHOB,
YKa3bIBaTh YCJIOBUS IPUMEHUMOCTH yYpaBHeHUs1 Menaeneesa—KnaneipoHna;
aHAIU3UPOBams U  OOBACHAMbL  JeKMpUdecKue A6leHUs, UCNONb3YS OCHOBHblE
NONONACEHUSL U 3AKOHbL NIeKMPOOUHAMUKU (3AKOH COXPAHEHUs INIeKMPUYECcKo20 3apsod,
3axon Kynona, nomenyuanbHocmo 31eKmpocmamuidecko2o nois, NPUHYUn cynepnouyuu
NEKMPUUECKUX Nojel, Npu dMOoM YKa3bleas yCi08us npumenumocmu 3akona Kynoua, a
MaK#ce NPaKmudecKu 8axdcHvle coomHoulenus. 3axouvl Oma 0ns yuacmka yenu u Ois
3aMKHYmMOU 21ekmpudeckou yenu, 3akou /[ocoyna—/lenya, npasuna Kupxeoga, 3axonsl
Dapades 05 s1ekmponusa);

ONMUCHIBATh (PU3UUECKUE TPOLECCHl U SIBICHMS, UCTIONb3YsS BEITUUYUHBI: MEepEeMEIICHUE,
CKOpOCTb, YCKOPEHHE, UMITYJIC TE€Ja U CUCTEMBI TE€Jl, CHJIa, MOMEHT CHUJIbl, JaBJICHUE,
MOTEHIIMAJIbHASI YHEPTUS, KHHETUYECKAas SHEPT U, MEXaHUYECKasi SHEPTUsL, padoTa CUJIbI,
LEHTPOCTPEMUTEIBHOE YCKOPEHUE, CHJIA TSIKECTH, CWJIa YIPYIOCTH, CHJIA TPEHUS,
MOIIIHOCTb, SHEPTUS B3aUMOJICHCTBUS Tena ¢ 3eMyieil BOIU3U €€ MOBEPXHOCTH, SHEPI U
yIpyro# negopMariuy npy>KHHbI, KOJTHYECTBO TEIJIOTHI, a0COMIOTHAS TEMIIeparypa Tea,
paboTa B TEpMOANMHAMUKE, BHYTPEHHSSI SHEPTUS UI€aJTBbHOTO OJHOATOMHOIO Ia3a, paboTa
UJEaIbHOIO Tra3a, OTHOCUTEIbHAS BIAXHOCTh BO31yXa, KOA(Q(UIHMEHT MOJIE3HOI0
JNEUCTBUS WICAIBHOTO TEIUIOBOTO JIBUTATENS; JJEKTPUUYECKOE IOJIE, HAIPSKEHHOCTD
AIIEKTPUYECKOTO TOJIS, HANPSKEHHOCTD MOJII TOYEYHOTO 3apsA/ia WK 3apsHKEHHOTO 11apa
B BAaKyyM€ U B JUAIEKTPUKE, IMOTECHLIHAN 3JIEKTPOCTATUYECKOTO IIOJIS,, PA3HOCTH
MOTEHUMAJIOB, JJIEKTPOJABWKYIIAsA CHJIA, CUJa TOKA, HANPSHKEHUE, MOIIHOCTh TOKa,
DIIEKTPUYECKAs] E€MKOCTh IUIOCKOTO KOHJEHCATOpa, CONMPOTHBIEHUE Yy4yacTKa LENU C
MOCJEAOBATENIbHBIM U MAapajuleIbHBIM  COCIUHEHUEM  PE3UCTOPOB,  DHEPTHUS
EKTPUUECKOTO I0JIs1 KOHJIEHCATOpa;

OOBSICHATH OCOOCHHOCTH MIPOTEKAaHUS (U3HUECKUX SBICHUN: MEXaHUYECKOE JIBUKCHUE,
TEIUIOBOE JIBUYKEHHE YaCTHI] BELIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUKEHHE,
mubdy3us, ucnapeHwe, KWIMCHWE W KOHJACHCAIWS, IUIABJIEHWE W KPUCTAJUTH3AIns,
HaIIPaBJICHHOCTh  TEIUIONEPENAun,  JJNEKTpU3auus  TeJl, OKBUIOTEHIMAJIBHOCTD
ITOBEPXHOCTH 3apsKEHHOTO MPOBOJHUKA,

IPOBOAMUTH MCCJEI0BAHNE 3aBUCHUMOCTH OAHOW (PM3MUECKOW BEJIMYMHBI OT JAPYroil ¢
WCTIOJb30BAHUEM MPSIMBIX HW3MEPEHUH, MPU D3TOM KOHCTPYUPOBATH YCTAHOBKY,
(bukcupoBarh pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BHUJE
rpaukoB ¢ yderoM aOCONIOTHBIX MOTPEIIHOCTEH H3MEpPEHUM, JAesiaTh BBIBOIbI I10
pe3ynbTraraMm UCCIEN0BAHUS;



MPOBOANTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIWYMH, NPU D3TOM BHIOHpATH
ONTUMAJIbHBIA METOJl HW3MEpPEHHUs, OIEHHWBATh aOCOJIOTHBIE W OTHOCHUTEIIbHbIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

npo8ooUmMb  ONbIMbL N0  NPOGEpKe  NPEOJIONCEHHOU  cUNomesvl.  NIAHUPOBAMb
9KCnepumenm,  cooupamev — IKCNEPUMEHMANbHYI0 — YCMAHOBKY,  AHAIU3UPOBAb
NOTYYeHHble Pe3yTbmamul U 0elambs 8bl800 O CINAMYce NPeOSIOHCEHHOU SUNOMe3bl;
coOmrofarh mpaBuiaa 0€30MaCHOTO Tpyda MpH MPOBEICHUM HMCCIEAOBAHUN B paMKax
y4eOHOr0 SKCIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-UCCIEAOBATEIIbCKOM M TMPOEKTHOM
NEATeIbHOCTH C UCIIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOMCTB U J1abOpaTOpPHOTrO
000py/IOBaHUS;

penarh pacueTHbIE 33J1a4u C SIBHO 3a/IaHHOU U HesA6HO 3a0aHHOoU (HU3NUECKON MOJIEIIBIO:
HA OCHOBaHUM aHajdu3a YCJIOBHS OOOCHOBBIBaTH BBHIOOP (U3MUECKOW MOJENH,
oTBeyarolel TpeOOBaHUAM 3a/1a4H, IPUMEHATh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIAThl (PU3MYECKUX TEOPHM TMpPU HCIIOJIB30BAHUM MAaTeMAaTUYECKUX METOJIOB
peleHust 3aj1a4, MOpPOBOAUTH pacyeTbhl HA OCHOBAHUM HMEIOIINXCA JIaHHBIX,
aHAJIM3UPOBATH PE3YNIBTATH U KOPPEKTUPOBATH METO/IbI PEIICHUS C YUETOM MOJTYyYEHHBIX
PE3YJIBTATOB;

peniath Ka4eCTBEHHBIE 3a7aun, TPeOYyroIie MPUMEHEHHS 3HAHUN W3 Pa3HBIX Pa3/IeiioB
Kypca (U3MK{, a TakKK€ WHTErpaluyd 3HAaHUM W3 APYruxX MPEAMETOB €CTECTBEHHO-
HAY4YHOT'O IMKJIA: BRICTPAUBaTh JIOTMYECKYIO I[EMOYKY PACCY>KJICHUM C UCTIOIb30BaHUEM
M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U PU3HUECKUX SBJICHUM;

HCII0JI30BaTh TEOPETUUYECKUE 3HAHUS 11 OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB PaOOTHI
HU3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJOTUUECKUX MPOIIECCOB;
MPUBOJIUTH MPUMEPHI BKIIaJIa POCCUNUCKHUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE IIPOILIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHM;

aHAJIM3UPOBAThH U OIICHUBATH MOCJIEICTBHSI OBITOBOM U MPON3BOJACTBEHHOM ACSITEIIBHOCTH
YeJIoBEeKa, CBA3AHHOW ¢ (DU3MYECKUMH TIPOIECCaMH, C TO3MIMA SKOJIOTHYECKON
0€30MaCHOCTH, NPEACTABICHUNH O palMOHAIBHOM NPUPOAONOIL30BAaHUU, a TaKKe
Pa3syMHOM HCHOJIb30BAHUU JIOCTHMKEHUM HAYKW M TEXHOJOTHM ISl JTAJIbHEWILETO
Pa3BUTHUSA YEJIOBEUYECKOTO OOIIECTRA;

MPUMEHSITh Pa3IMYHbIE CIIOCOOBI paboThl ¢ MHpOpMaIeld (HU3NUECKOTO CONIEPIKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(POPMAIIMOHHBIX  TEXHOJIOTHH, TIpU  ATOM
HCII0JIh30BaTh COBPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJIOTUH JIJIs TIOMCKA, TepepadbOTKU
U MPEIbSBICHUS YYCOHOM M HAy4YHO-TIOMYJIIpHONH HMHGOPMAIUU, CTPYKTYPUPOBAHUS U
UHTEpHpeTalul UHPOPMAIIMU, MOIYYCHHOW M3 PA3TUYHBIX MCTOYHHKOB, KPUTHUECKU
aHAIM3UPOBATh TOJMy4YaeMyl0 HH(OpPMAIMIO U OLIEHUBATh €€ JIOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIINXCS 3HAHHM, TaK M HA OCHOBE aHaJIM3a UCTOYHUKA HH(OpMaIny;
MPOSIBJISITh  OPraHU3allMOHHBIE W  TO3HABATENIbHBIE YMEHHUS CaMOCTOSITEIBHOIO
NpUOOPETeHUS] HOBBIX 3HAHWW B TIPOIECCE BBIMOTHEHUS MPOEKTHBIX M Yy4eOHO-
HCCIIeIOBATEIIbCKUX PadoT;

paboTarh B TPyNIl€ C HWCIOIHEHUWEM pPa3IMYHBIX COIMAJbHBIX POJICH, TUIAHUPOBATH
paboTy TpyMNIbl, PalMOHAIBHO PACHPENENATh ACATEIbHOCTh B HECTAHAAPTHBIX
CUTyallUsiX, OLEHMBATh BKJAJ KaXJIOrO0 U3 YYaCTHUKOB TpYMNIbl B pEUICHUE
paccMarpuBaeMon mpooJIeMbl;

OpOSBISATh  MOTHBAIMIO K  Oyaymied mnpoQeccuoHanbHOW — JESATENbHOCTH IO
CHEUATIBHOCTAM (QPU3UKO-TEXHUYECKOTO TTPOQUIIS.



B nporiecce nzydyenus kypca Gusznku yriryoaeHHOro ypoBHs B 11 kiacce oOydaronuiics
HAy4YUTCS:

MOHUMATh POJIb GUBUKU B IKOHOMHUYECKON, TEXHOJIOTHUECKON, COLIUATEHON M STUYECKOM
chepax ACSATEIBPHOCTH YENOBEKa, POJIb M MECTO (PM3UKH B COBPEMEHHOW HAay4YHOUH
KapTUHE MHUpPa, pPOJb ACTPOHOMHHU B TMPAKTUYECKOW JIEATEIIbHOCTH YEJIOBEKa H
JadbHEUIeM Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE OMUCaTeIbHOM,
CUCTEMATH3UPYIOILIEH, OOBSICHUTENBHOW W MNPOrHOCTHYECKOM (PYHKUUH (PU3HUECKON
TEOPUU — DIEKTPOAUHAMUKH, CHEIUATBLHOW TEOPUM OTHOCUTEIBLHOCTU, KBAHTOBOM
¢bu3KKU, poib PU3HUECKOM TEOpUHU B (POPMUPOBAHUM MPEACTABICHUN O (PU3NYECKON
KapTUHE MHpa, MeCTO (PU3MYECKOW KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJICTABICHUN O MPUPOJIC;

pasnuyarb yCI0BUSI IPUMEHUMOCTU MojieNiel (GU3NYeCKUX Tel U MPOLECcCOB (SBICHUMN):
OJHOPOJHOE DJIEKTPUYECKOE M OAHOPOJAHOE MArHUTHOE TMOJs, TapMOHUYECKHE
KoJicOaHMs, MaTeMaTUYeCKHUW  MasSTHUK, HWJCallbHBIM  TPYKUHHBIH  MasTHUK,
rapMOHUYECKHUE BOJIHBI, UJICANIbHBIN KOJeOaTenbHbI KOHTYpP, TOHKAs JIMH3a, MOJeNen
aroMa, aTOMHOTO s/ipa U KBAaHTOBOM MOJIENI CBETA;

paznuyarh yCIOBUS (TpaHUIBI, OONACTH) NPUMEHHUMOCTH (HU3UYECKUX 3aKOHOB,
MOHUMATh BCEOOIMMA Xapakrep (yHIaMEHTAIBHBIX 3aKOHOB M OTPAHUYCHHOCTH
WCII0JIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOIECCHl U SBJICHUS, HUCHOIb3YS
OCHOBHBIE TIOJIO)KCHUSI W 3aKOHBI DJIEKTPOJAMHAMUKM U CIHEHUAIBHOW TEOpUU
OTHOCUTEIBHOCTH (3aKOH COXpPAHEHHUs 3JIEKTPUUECKOro 3apsja, cuia Ammepa, cuia
JlopeHua, 3akOH SJIEKTPOMAarHUTHOW WHAYKUMH, npaBwio Jlenma, cBsa3zp OJIC
CAaMOMHJIYKIIMHU B 3JIEMEHTE JJICKTPUYECKOM LEMHU CO CKOPOCThIO M3MEHEHHUSI CUIIbI TOKA,
MOCTYJIAThI CIIEIMAIIBHON TEOPUU OTHOCUTEILHOCTH DHUHILITEHHA);

aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MPOIIECCHI U SIBJICHHS, UCTIOIb3YsI MOT0KECHUS
KBaHTOBOM (u3uku (ypaBHeHue DifHIITeWHA nis poTodrddekra, mepBblii U BTOPOM
nocTynarsl bopa, NpUHIMIT COOTHOIIEHUS HeompeaeaeHHoCcTel [eizendepra, 3aKoHbI
COXpaHEHHUsI 3apsiJlOBOr0 U MAacCOBOTO YUCEN M DHEPTrUU B SAJIEPHBIX PEAKIUAX, 3aKOH
PaMOaKTUBHOTO pacnajia);

OMUCHIBaTh (PU3UYECKUE MPOLIECCHI U SIBJICHUSI, UCIIOJIb3Ys BEJIMYMHBI: HAIPSHKEHHOCTh
AIIEKTPUYECKOTO TOJIS, TOTEHIMAI AIEKTPOCTATUYECKOTO MOJIsA, Pa3HOCTh MOTEHIIMAJIOB,
ANIEKTPOJBIKYIAS CWJIA, WHAYKIUS MArHUTHOTO TII0Jsl, MarHUTHBIA TOTOK, CHJIa
Amrnepa, HWHIYKTUBHOCTb, DJJIEKTPOABIKYIAs CWIa CAMOMHAYKIMU, DHEPTHUS
MAarHMTHOTO TIOJISI MPOBOJHUKA C TOKOM, PEJIITUBUCTCKUN UMITYJIbC, MOJTHAsT YHEPTHS,
HHEPTrHUsl MOKOSI CBOOOAHOM YaCTHUIIBI, SHEPTUS U UMITYJILC (POTOHA, MACCOBOE YUCIO U
3aps spa, SHEPTUS CBA3U SIpa;

OOBSICHSIT OCOOEHHOCTHM TIPOTEKaHMUS] (PU3UYECKUX SBICHUN: DJIEKTPOMarHUTHas
WHIYKIUS, CAMOWHYKIIMSA, pe30HaHC, UHTepdepeHIius BoIH, TudpaKius, TUCIIEPCUs,
MOJIHOE BHYTPEHHEE oTpaxeHue, porosnekrpuueckuii agpdekr (poroaddexr), anpda- u
Oeta-pacnagpl sAep, raMMa-u3IydeHue saep, (pu3udeckue MPUHIUIBI CIIEKTPATBHOTO
aHanu3a u padoThl J1a3epa;

OMpENENsATh HAMpPaBICHUE WHIYKIIMM MArHUTHOTO MOJS MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl JlopeHna;

CTPOUTH M300paXKEHHE, CO3/aBaEMOE€ IUJIOCKMM 3€pKaJioM, TOHKOW JIMH30M, U
pacCUUTHIBATh €r0 XapaKTEPUCTUKHU;

MIPUMEHSITh OCHOBOTIOJIAralolne aCTPOHOMUYECKHE TIOHSATUS, TCOPUU U 3aKOHBI IS
aHanu3a u 00bACHEHUs (U3HUECKUX MPOLIECCOB, MPOUCXOSAIINX B 3BE3/1aX, B 3BE3AHBIX



CUCTEMaX, B MEXKTaJIAKTUUECKOU Cpefie; NBUKEHUSI HEOSCHBIX TeJ, SBOJIOLUU 3BE31 U
Bcenennoi;

MPOBOANTH HKCCJIEAOBAHUE 3aBUCHUMOCTEH (PU3NYECKUX BEIMYMH C HCIIOJIH30BAaHUEM
MPSIMBIX U3MEPEHHM, P 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3yabTAThI
MOJTyYCHHOW 3aBUCHMOCTH (PU3WYECKUX BEIMYMH B BHIE TpPaduUKOB C YIETOM
aOCONIIOTHBIX ~ MOTPENIHOCTEM U3MEPEHWH, JelaTh BBIBOJBI 1O  pe3yibTaTaM
UCCIIEIOBAHUS,

MPOBOJIUTh KOCBEHHBIC WM3MEPEHUS] (PU3NUECKUX BEJIMYMH, TPU HTOM BHIOUPATH
ONTUMAJbHBIA METOJ HW3MEPEHUs, OICHUBaTh aOCOJIIOTHBIE W OTHOCUTEJIbHbBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

MIPOBOJIUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TUIOTE3bI: INIAHUPOBATH YKCIIEPUMEHT,
coOuparb SKCIIEPUMEHTANIbHYIO YCTAaHOBKY, aHAJM3UPOBATh MOTYUYEHHBIE PE3yJbTaThl U
JieJaTh BBIBOJ O CTaTyCE NMPEIJIOKEHHOM TUIIOTE3BI;

ONMUCHIBaTh METO/IbI MIOJYUEHUSI HAYUHBIX ACTPOHOMHYECKUX 3HAHUM;

coOmoaTh MpaBwiia 0e30MacHOrO TpyAa MPU TPOBEIECHUU HUCCIENOBAaHUNA B pamMKax
y4eOHOTO DJKCIEPUMEHTa, MPAKTUKyMa U Y4eOHO-HMCCIIEIOBATEIhCKOW W TPOCKTHOU
JESTETPHOCTH C HWCIOIB30BAHUEM HW3MEPUTEIBHBIX YCTPOWUCTB U JabOpaTropHOTro
000pyIOBaHUS;

penarh pacueTHbIE 33/1a4M C SIBHO 3aIaHHOM M HESIBHO 3aIaHHOMN (PM3UYECKON MOJIETBIO:
Ha OCHOBAaHUM aHAJIN3a YCJIOBUS BBIOMPATH (PU3UYECKUE MOJECIH, OTBEYAIOIINE
TpeOOBaHUSIM 3a/1ayu, MPUMEHSITh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJAThI
bU3UYECKUX TEOPUU TPHU UCIIOJIH30BAHUM MAaTeMaTHYE€CKUX METOJOB pEIICHMs 3ajad,
MIPOBOJIUTH pacueThl HA OCHOBAaHUU UMEIOIIUXCS JTAHHBIX, aHAJTU3UPOBATh PE3yIbTaThl U
KOPPEKTUPOBATh METOBI PEIICHUSI C YUYETOM MOJYYEHHBIX PE3YJIBTATOB;

perarh KayeCTBEHHbIE 3aJ1auu, TPEOyIolue MPUMEHEHUSI 3HAHUM U3 PAa3HBIX Pa3lesioB
Kypca (U3MKH, a TaKXKe WHTErpallid 3HAHUW W3 JAPYTHX MPEAMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA: BEICTPAUBaTh JIOTHYECKYIO LEMOYKY PACCYKICHHUM C UCIOJIb30BaHUEM
W3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3UIECKUX SBICHUM;

WCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA ISl OOBSICHEHUS OCHOBHBIX MTPUHITUIIOB pabOThHI
MU3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJOTUUECKUX MPOIIECCOB;
MPUBOAUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, B OOBSICHEHHE IIPOIIECCOB OKPYXKAIOIIETO MHUpa, B pa3BUTHE TEXHUKU W
TEXHOJIOTHI;

aHAJIM3UPOBATH U OLIEHUBATH MTOCIEACTBUSI OBITOBOM U MPOU3BOJICTBEHHOM JEATETbHOCTH
YeJIOBeKa, CBA3aHHOW € (U3WYECKMMM TMpOoIeccaMu, C TO3UIMN IKOJOTHUECKOM
0€30MacHOCTH, MPEACTABICHUN O pAIMOHAIBLHOM MPHUPOIOINOIB30BAHUM, a TaKkKe
pPa3yMHOM HCHOJb30BaHUU JOCTHKEHUM HAyKHM M TEXHOJOTHM sl JaJIbHEHIIEro
Pa3BUTHS YEIIOBEUYECKOTO 00IIECTBA;

MPUMEHSTH Pa3IMUHbIE CIIOCOOBI PabOTHI ¢ MHPOpMaIen HU3HNUECKOTO COACpKaHUS C
WCIIOJIb30BAHMEM  COBPEMEHHBIX  HMH(POPMAIMOHHBIX  TEXHOJOTHH, TMpPU  ATOM
WCIIOJIb30BaTh COBPEMEHHbBIE HHPOPMAITMOHHBIC TEXHOJIOTHH JJI TIOUCKA, IEPepabOTKU
U TIPEABSBICHUS y4eOHOW W HAYYHO-TIOMYISpHOW MHGOPMAINH, CTPYKTYPUPOBAHUS U
MHTEpIpeTanuy uHGOpMalUK, MOTYYSHHOW U3 Pa3IUYHBIX MUCTOYHUKOB, KPUTHUYECKU
aHAJM3UPOBATH MOJTyYaeMyl HHGOpPMAIMIO U OLEHHUBATh €€ JIOCTOBEPHOCTh KakK Ha
OCHOBE MMEIOITUXCSI 3HaHUM, TaK 1 Ha OCHOBE aHaJIN3a UCTOYHUKA HHPOPMAIIHH;
MPOSIBJISITh  OpPraHU3allMOHHBIE W  TO3HABATEJIbHBIE YMEHHUS CaMOCTOSITEIHLHOTO
MPUOOPETEHUS] HOBBIX 3HAHWM B MPOIECCE BBIMOJIHEHUS IPOCKTHBIX W Yy4eOHO-
HCCIIeI0BATENIbCKUX padoT;



paboTarh B TpyMIe C HMCIOJIHCHWEM pPa3IUYHBIX COIMAIBHBIX PpOJIeH, TUTAHWPOBAThH
paboTy Tpymmbl, paIlMOHAIBHO pacCHpeNessaTh JeATEIbHOCTh B HECTaHAAPTHBIX
CUTyallMsaX, OIEHWBATh BKJAJ KaXJOrO0 W3 YYAaCTHUKOB TPYIIbl B peEHICHUE
paccMaTrpuBaeMoid MpoOIeMbl;

NPOSBIISATh  MOTHBAIIMIO K  Oyaymied mpoQecCHOHANBHOW — JESTEIHHOCTH IO
CHEIUATBHOCTIM (PU3HKO-TEXHUUECKOTO TIPODUIIS.



COIJEPKAHMUE YYEBHOI'O ITPEJIMETA «®U3UKA»

10 kaacce

ba3oBbIil ypoBeHb (2 yaca)

Yr1yOneHHbIH ypoBeHb (5 4acoB)

Paznen 1. ®usuka u MeTOIbI HAYYHOTO TTO3HAHUS (2 Yaca)

Pasznen 1. HayuHblit MeTOq mMO3HAaHUS NpUpPOABl (6 4acoB)

du3nka — Hayka o npupoze. Hayunsle MeTo/1bl TO3HAHUS OKPY>KAIOIIET0 MUPA,
Posnb sKCIEpUMEHTa U TEOPUH B MPOILECCe MO3HAHUS MPUPOJIbl. DKCIEPUMEHT B
¢duzuke. MonenupoBanue pU3NMUECKUX SBJICHUN U MTPOLECCOB.

Hayunbie runore3sl. @u3ndecKue 3aKOHbI U TEOPUH. [ paHUIbl IPUMEHUMOCTH
¢dusnyeckux 3akoHOB. [IpuHIUN cooTBeTCTBUSA. Poib M MecTo (QU3MKH B
(bOpMHUPOBAaHWN COBPEMEHHON HAyYyHOW KapTHHBI MHPA, B IPAKTUYCCKOU
eI TeIbHOCTH JIIOACH.

/lemoHncTpanuu 1. AHamoroBsle U IH(PPOBbIE H3MEPUTENbHBIE NPUOOPHI,
KOMITHIOTEPHBIC JaTUUKHI

dusnka — (QyHIaMeHTanbHas HayKa o npupone. Hayunslit MeToq mo3HaHus 1
METObl HMCCIIEOBaHUS (U3MYECKUX SIBICHUNA. ODKCIEPUMEHT U TEOpHs B
poriecce mo3HaHus npupossl. HaOmonenue u sKkCepruMeHT B (pU3HKe.
Cnocobvl usmepenuss @usuueckux GeiuyuH (aHanoeosvie U yYugpposvie

u3Mepumenvhvle NpuUOOPbl, KOMHbIOMEPHble OAMUUKO8ble  CUCTEMDb).
[locpewinocmu  usmepenuti  uauueckux — 6eluduH  (abconomuas — u
omHOCUMENbHAS).

MogenupoBanue (HU3MUECKHUX SBJICHHUM M MPOIECCOB (MaTepuaibHas TOUKa,
A0COJIIOTHO TBEPJIOE TEJO0, UAcaTbHAsS KUJIKOCTh, HJICAJIbHBIN Ta3, TOUYCUHBIN
Bapsin). [mmoresa. dusnueckuii 3aKOH, TPAHMUIBI €T0 MPUMEHHUMOCTH.
dusngeckas Teopus. Poib u Mecto pus3uku B HOPMUPOBAHUN COBPEMEHHOMN
HAay4YHOUW KapTHHBI MUPA, B IPAKTHUECKON JAEATEIBHOCTH JIFOACH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsl, NPAKMUKyM
1. M3mepenue cunvl moxa u HAnpPsd’CEeHUs 8 yenu NOCMOAHHO20 MOKA

npu NOMOWU AHANO208bIX U YUPDPOBHIX UIMEPUMETbHBIX NPUOOPOE.

2. 3naxkomcmeo c¢ yughposou nabopamopueii no ¢usuke. Ilpumepor

usMepenus PU3UUECKUX 8eTUUUH NPU NOMOUU KOMILIOMEPHBIX OAMYUKOS.

Paznen 2. Mexanuka (18 gacoB)

Paznen 2. Mexanuka (35 4acoB)

Tema 1. Kunemaruka (5 gacoB)

Tema 1. Kunemaruka (10 gacoB)




Mexanndeckoe JBHXXCHUC. OTHOCHUTENBHOCTh MEXaHHYECKOIO JABMOKCHUA.
Cucrtema orcuéra. Tpaekropusi.

[lepemenieHue, CKOpoCThb (CpeAHsisl CKOPOCTb, MIHOBEHHAasi CKOPOCTb) U
YCKOPEHHE MaTepHalbHOM TOYKH, X MPOEKIIUHA Ha OCH CUCTEMbI KOOPAUHAT.
CnoxeHue rnepeMeIeHui U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MpsMONIMHEeHOe nBrxkeHue. [ paduku
3aBUCUMOCTU KOOPAWHAT, CKOPOCTH, YCKOPCHUS, ITYTH U ICPCMCIICHHU A
MaTepualIbHON TOUKH OT BpEMEHHU.

CBOOOIHOE TIa/IcHHe. YCKOpEHUE CBOOOTHOTO TIa/ICHUSL.

KpuBonuneitHoe qBukeHue. J[BIkeHHuEe MaTepuaibHON TOYKU O
OKPY>KHOCTH C ITOCTOSSHHOM 110 MOAYJIKO CKOPOCTBIO. YIJIOBasi CKOPOCTb,
mHelHas ckopocTh. [lepuoa u gacrora obpamienus. LlenTpocTpemurensHoe
YCKOpEeHUE. Texnuueckue ycmpoucmea u npakmuieckoe npumeHenue:
CIUIOMETD,

Mexanudeckoe JBHKEeHHE. OTHOCHTCILHOCTh MEXAaHHUYECKOIO JIBMDIKCHHS.
Cucrema oTcuéTa.

[ Ipsimast u obpamuas 3a0a4u MexanuxKiu.

[Paouyc-eekmop MamepuaivHou MOYKU, €20 NPOeKyuu Ha OCU CUcmembl
Koopounam. TpaexTopusi.

[Tepemenienne, CKOpOCTh (CpedHsisi CKOPOCTh, MTI'HOBEHHAas CKOPOCTb) H
YCKOpEHHE MaTepHalbHOW TOYKH, UX MPOEKIUU Ha OCU CUCTEMBbl KOOPAHMHAT.
ClioKeHUe MepeMeNIeHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHHS U IyTH MaTepHaIbHOM TOYKH OT BPEMEHU H
UX TpauKH.

CBoOoaHOE MmajeHue. YCKOpEeHHe CBOOOTHOTO MajeHus. /lgudiceHue meina,
OpOULEeHH020 NOO Y2lloM K 20pU30HMY. 3A8UCUMOCHb KOOPOUHAM, CKOPOCMU




IBI>KEHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpEIavH.
/lemoncmpayuu
1. Moxenp CHCTEMBEI
XapaKTEPUCTUK JBUKCHUS.
2. [Ipeo6pa3zoBanne ABMKEHUHN C HCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.
3. [lageHue Ten B BO3AyXE U B pa3pesKEHHOM IIPOCTPAHCTBE.
4. HaOnroneHnue NBWKEHUS Tena, OPOIIEHHOTO MOJ| YIVIOM K TOPH30HTY H
TOPU30HTAIILHO.
5. 3sMepenne yCKOpeHHsI CBOOOTHOTO MaICHHS.
6. HarpaBienue ckopoCcTu IpH JIBUKEHUHU 110 OKPY>KHOCTH.
Vuenuueckuii sxcnepumenm, naéopamopnsie pabonot’
1. W3yyeHue HEpaBHOMEPHOIO JBHUKEHHUS C LEJIbI0 OIpeneTeHus
MTHOBEHHOU CKOPOCTH.
2. MHccnenoBaHue COOTHOLIEHUSI MEXKIY IMyTAMU, TPOUIEHHBIMU TEJIOM 32
MOCJIeI0BaTEIbHbIE PABHBIC TPOMEKYTKH BPEMEHH TIPH PABHOYCKOPEHHOM
JIBUJKEHUHU C HA4YaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.
3. M3yueHne NBHUKEHUS MIapHKa B BA3KOW KUIAKOCTH.
4. V3y4yeHne IBUKECHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

OTC‘IéTa, HIUIIOCTpalusd ~ KHMHCMATHUYCCKUX

U YCKOPEHUsL MAMepUaIbHOU MoyKu om epemenu u ux epaguxu. KpuBoamHenHOe
nBrKEHUE. J[BMKEHHE MaTepHallbHOM TOYKH 10 OKpPY)KHOCTH. YIJIOBas W
mHeliHast ckopocth. [lepron m wacrora obpamienus. LleHTpocTpeMHUTETHHOE

(HOpMasTbHOE), KacaTelabHOE (TAHTCHIIMAIBHOE) M  TIOJIHOE  YCKOPEHHE
MaTepUaIbHON TOUKH.
Texnuueckue ycmpoticmea U mMeXHOIO2UYECKUe NpoYeccvl: CIUIOMETP,

NIBMOKCHHUE CHApPSIOB, IICMHBIC, IIECTEpEHYAThIE W PEMEHHBIC Tepeaadw,
CcKOpocmuble Tughmol.

/lemoncmpayuu

Mozenb cUCTeMBbl OTCYETA, WIUTIOCTPAIUS KMHEMAaTHYECKUX XapaKTePUCTHUK
ITBYDKCHUSL.

Cnocobwi uccned08aHusi OBUNCEHUI.

Unntocmpayus npedenbHo2o nepexooa u usmepeHue MeHO8EHHOU CKOPOCHIU.
[IpeoOpa3oBaHre IBUKESHHI C HCTIONB30BaHUEM MEeXaHU3MOB. [laienue

TEJT B BO3JyXE U B Pa3pe:KEHHOM IIPOCTPAHCTBE.

HabOmioneHne JBUMKEHHsI Tella, OpPOIICHHOTO TOA YIVIOM K TOPU30HTY H
TOPH30HTAIBHO.

HanpapieHue CKOpOCTH NpU ABUKSHUHN TI0 OKPY>KHOCTH.

/ [peobpazosanue y210601 cKOpocmu & pedyKmope.

Cpasnenue nymeu, mpaekmopuil, cKopocmell 08UNCEHUSL OOHO20 U MO20 dce
mena 6 pasHvix cucmemax omcuéma.

Yuenuueckuit  Ixcnepumenm, nabopamopuvie pabomvl, NPAKMUKYM]
3yueHre HEPaBHOMEPHOIO MBIKEHHUS C LIETbI0 ONpeAeNeHUs] MTHOBEHHOW
CKOPOCTH.

I3mepenue ycKopeHus npu npAMOIUHEUHOM PABHOYCKOPEHHOM O8UICEHUU NO
HAKJIOHHOU NIOCKOCMIU.

Uccnedosanue 3asucumocmu nymu oOm 6pemMeHu npu  pPaeHOYCKOPEHHOM
0BUINCEHUU.

3mepenue yckopenus c60000H020 nNadeHus (PeKoMeHOOB8AHO UCNONb308AHUE
yughposoii nabopamopuur).

3yueHne NBIKEHUS Tela, OpOIIEHHOTO TOPU3OHTAIIBHO. [Iposepka cunomesbvl
0 NPAMOU NPONOPYUOHATLHOL 3A8UCUMOCU MeHCOY OANbHOCMbIO NONEMa u

HauanibHOU CKOpocmblo meila.




I3yuenue O08udceHUss mena No OKPYICHOCMU C HOCHMOSAHHOU NO MOOYIIO)
CKOPOCMbIO.

Vccnedosanue 3a8Ucumocmu nepuooa oopaujeHusi KOHU4ecko2o MasmHuka
om e20 napamempos.

Tema 2 .JIlunamuka (7 4acoB)

Tema 2. JIunamuka (10 gacoB)

[IpyHnnn — oTHOcHTenpHOCTM  [amwites. 3akoH  HproToHa.
MHepuranbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [punaimun cyneprno3uiuu cui. Bropoit 3akod HeroToHa my1st
MaTepualibHON TOUkU. Tpetuii 3akoH HproTOHa J1st MarepuaabHbIX TOYEK.
3aKOH BCeMHUpHOTO TsAroreHus. Cuna tskectu. [lepBas kocMuueckast CKOpOCTb.
Cuna ynpyroctu. 3akoH I'yka. Bec Tena.
Tpenue. Buapl Tpenus (1mokos, CKoJibkeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuila TpPEeHUsS CKOJNIBXEHUS W cuia TpeHus mnokos. KoadduumeHt
rTpeHus. Cuiia CONpOTUBIICHUS IPU IBMXKEHHUH TEJla B KUAKOCTH UJIU Tase.
[locTynarenpHO€E U BpalllaTesIbHOE JABHKEHUE a0COIIOTHO TBEPAOIO TEIA.
MOMEHT CHIIBI OTHOCUTENBHO OCH BpatieHus. [limedo cunbl. YenoBus
[paBHOBECHS TBEPAOTO Tea.
Texnuueckue ycmpoticmea u npaxmuieckoe npumeHenue: MOAINITHNAKHY,
TBI>KEHHE MCKYCCTBEHHBIX CITyTHUKOB.
/lemoncmpayuu
. SIBnenue uHepuuy.
. CpaBHEHUE Macc, B3aUMOJICUCTBYIOIITUX TEJl.
. Bropoii 3akoH HeroTOHa.
. I3mepenue cuil.
. Cnoxxenue cui.
. 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Aedopmanuu.
. HeBecomocTh. Bec Tena npu ycKOpEHHOM MOABEME W TAJACHUHU.
. CpaBHEHUE CUJI TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.
. YCIIOBUSI paBHOBECHS TBEPAOTO Teya. BUabl paBHOBECHS.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomot

1. 3ydeHue aABm>keHuUs: Opycka 1o HAKJIOHHOW TIOCKOCTH.
MccnenoBanye 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOLIUX B IIPYKUHE U
pe3nHOBOM 00pasiie, OT UX JedopMaIvH.

lccneqoBanue YCJIOBI/Iﬁ PaBHOBCCHA TBép)lOFO TCJ1da, UMCIOIICTO OCh BpalliCHUS.

ITepBb1it

O 00 1N LN K~ W~

[lepBbiii 3akoH Hprorona. MuepumanbHble cuctembl oTcuéra. [IpumHuummn
oTHOcuTenbHOCTH  ['anmunes.  Heunmepyuanvhvie  cucmemvl — omcuéma
(onpedenenue, npumepbsl).

Macca tena. Cuia. [IpyuHIun cynepno3uumu cuil.

BTopoii 3akoH HploTOHA 11711 MaTepuaibHOM TOYKH.

Tperuii 3akoH HproTOHA /U1 MarepuaabHbIX TOYCK.

3aKoH BCEMUPHOTO TATOTEHHS. OIKBUBANEHMHOCMb  2PASUMAYUOHHOU
U UHEPMHOU MACCDHL.

Cuna TsDKeCTU. 3a8ucumocms YCKOpeHUus: c860000H020 NAOeHUs. OM 8bICOMbl
HaO no8epxHOCMbIO NiaHemvl U om 2eocpaghuueckoli wupomol. Jeudicenue
HebOecHbIX men u ux cnymuukos. 3axoHvl Kennepa. TlepBas xocMmuueckas
CKOPOCTb.

Cuna ymnpyroctd. 3akoH ['yka. Bec Ttema. Bec mena, osudicyweeocs c
yckopenuem.

Cuia Tpenust. Cyxoe Tpenue. Cuiia TpeHHsI CKOJIbKEHUS U CUjla TPEHUS ITOKOSL.
Kos¢ppunument tpenus. Cuna CONPOTUBICHUS TPH JABIKCHHHM Tela B
PKUIKOCTH WJIM Ta3ze, e€ 3d8UCUMOCHmb OMm CKOPOCMU OMHOCUMENbHO20
0BUIICEHUSL.

/[asnenue. ' uopocmamuuecxoe oasnenue. Cuna Apxumeoa.

Texnuueckue ycmpoiicmea u mMexHONO02UYECKUe Npoyeccovl: TOMIIUIHUKH,
IBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

/lemoncmpayuu

Habno0enue 08udiceHus: meil 8 UHEPYUATbHBIX U HEUHEPYUATbHBIX CUCTIEMAX
omcuéma.

! [punyun omHocumenbHoCmu.

[Kauenue 08yx yunuHOpos uiu uapos pazHou Maccvl ¢ 0OOUHAKOBLIM YCKOPEHUeM
OMHOCUMENLHO HeUHEePYUATLHOU CUCEMbl OMCYEMA.

CpasHenue pasnooelicmsyroujeli NPULONCEHHbIX K Mely CUl ¢ npoussedeHuem
lMaccwbl mena Ha e2o ycKopenue 8 UHEepYUATbHOU cucmeme omcuéma




[Pasencmeocu, 803HUKalOWUX 6 pesyiibmame e3aumooeticmeus men. Mzvepenue
lMacc no 63aumooeucmsuio.

[Hesecomocme.

Bec Tena npu yCKOPEHHOM NOABEME U MAJICHUU.

[ [enmpobedictbie MexaHusmbl.

CpaBHEHHME CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit 3xcnepumenm, nadopamopuvie padomvl, NPAKMUKYM
V3MepeHre paBHOICHUCTBYIOIICH CHII MPH JBIKCHUH OpycKa MO HAKJIOHHOW
[UIOCKOCTH.

/Iposepka eunomeswvl 0 He3A8UCUMOCTU BPEMEHU OBUNCEHUS OPYCKA NO
HAKJIOHHOU NJIOCKOCMU HA 3A0AHHOE PACCMOAHUE 0N €20 MACCHL.
VccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIMX B IPYKUHE U
[pe3MHOBOM 00pa3Iie, OT uX aedopmariuu.

I3yuenue 08udicenus cucmembl mei, CsA3AHHbIX HUMbIO, NEPEKUHYMOU Yepe3
né2KUti ONOK.

I3mepenue koaghgpuyuenma mpenus no enudune y2no8o2o Kodgguyuenma

zasucumocmu F (N).

mp
Hccnedosanue 08udicenust 6pycKa no HAKJIOHHOU NIOCKOCMU C NepeMeHHbIM
K02h puyuenmom mpenusi.

3 uenue osudicenus 2py3a Ha 8any ¢ MpeHuem.

Tema 3 Cratuka TBepaoro Tena (5 4acoB)

AOcomotHo TBEpHOe Teno. [locTymarenbHoe M BpamaTelbHOE JIBUKEHHE
TBEPIOro Tesa. MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaiieHus. [linedo cuibl.
CroxxeHHe Cwil, NPUIIOKEHHBIX K TBEpHomy Teny. LleHTp TsbkecTw Tena.
YcinoBus  paBHOBECUST TBEPAOIO Tejla. YCTOWYMBOE, HEYCTOWYHBOE,
0e3pa3InyHOE paBHOBECHE.

Texnuueckue ycmpoticmea U mexXHOL02UYecKue npoyeccyl: KPOHIUTEHH,
CTPOUTEIBbHBIN KpaH, pelETyarble KOHCTPYKIHH.

/lemoncmpayuu

'YcoBust paBHOBecus. Buibl paBHOBeCHSI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuxKym
ccnenoBanue ycioBui paBHOBECHS TBEPAOTO TeJIa, UMEIOIIETO OCh
BpalICHUsI.

KoHCcTpynpoBaHHe KPOHIITEHHOB U PaCU€T CUJI YIIPYTOCTH.




I/I3yquI/Ie YCTOﬁQHBOCTH TBépI[OFO TCJa, UMCIOIICTO IJIOIIaAb OIIOPHI.

Tema 3 3aKOHBI COXpaHEHHsI B MEXaHUKE (6 9acoB)

Tewma 4 .3akoHbI coxpaHeHus B MexaHuke (10 gacoB)

lIMmynbc MaTepualibHONW TOUKH (Teja), CUCTEMBbl MaTe€pUaIbHbIX TOUEK.
MIMITyIbC CHUIIBI M M3MEHEHUE UMITYJIbCA Tela.
3aKOH COXpaHEHUs UMITyJbca. PeakTMBHOE IBUXKEHUE.
PaGoTta cuibl. MOIIHOCTD CHIIBL.
Kunernyeckas sHeprust MaTepranbHoi Touku. Teopema 00 U3MEHEHUH
KUHETUYECKOW SHEPTUH.
[TorenunanbHas sHeprus. IloTeHnnanbpHas 3Heprus ynpyro aepopMupoBaHHON
npy>XKuHbI. [loTeHansHas SHeprHst Tena BOIM3H MOBEPXHOCTH 3EMIIH.
[ToTeHuManbHbIE U HEMOTEHIMAIbHBIE CHIIbL. CBA3b Pa0OThl HEMOTEHIIUAIBHBIX
CHJI C U3BMEHEHUEM MEXaHUUYECKOM SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUs
MEXaHUYECKOH SHEPIHH.
Yripyrue u Heynpyrue CTOJIKHOBEHHSL.
Texnuueckue ycmpoucmea u npakmuyeckoe npumerenue: BOTOMET, KONep,
[PY>KUHHBII MUCTOJIET, IBUKEHUE PAKET.
/[emoncmpayuu
1. 3aKoH coxpaHEHMsI UMITYJIbCA.
2. PeakTHBHOE IBUKEHHE.
3. [lepexon nMoTeHLMAIBHON YHEPTUH B KHHETUUECKYIO U OOpaTHO.
Yuenuueckuit sxkcnepumenm, nabopamopnwie pabomot
1. HW3yuenue abCONOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO IBYyX
OJIMTHAKOBBIX HUTSHBIX MAasTHUKOB.
2. MHccnenoBaHue cBA3M pabOTHI CHIIBI C U3MEHEHHEM MEXaHHUYECKOM
SHEPruM Teja Ha MPUMeEpE PACTKEHUsI PE3UHOBOTO KIyTa.

Miysibc MarepuaabHOM TOUKH, CHCTEMbI MaTEPUANIBHBIX TOUEK. [[enmp
lMacc cucmembl Mamepuaivbhblx mouek. Teopema o 08udNCeHUU YeHmpa
lwacc.

VIMITyIbC CHUIIBI 1 U3MEHEHUE UMITYJIbCA TEJIA. 3AKOH COXPAaHEHUs
MMITYJIbCA.

PeaxkTnBHOE NBHKEHUE.

Momenm umnynvca mamepuanvHou mouku. [lpedcmaenenue o coxpaneruu
MoMeHma UMnyibca 6 YeHMpanbHbIX NOISX.

PaGoTa cuibl Ha MaJoOM U Ha KOHEYHOM TiepeMelieHuH. [ paguueckoe
npeocmasnenue pabomsi cunvl. MOIHOCT CHUJIBI.

Kunetnyeckast sHeprusi MaTepuanbHOi Touku. Teopema 00 U3MEHEHUH
KUHETHUYECKON SHEPTUM MaTepUaTbHON TOYKH.

[loTeHManbHbIE U HETIOTEHIMAIbHBIE CUIIbL. [lomenyuanvhas s1uepausi.

I lomenyuanvras sHepaus ynpy2o 0epopmupo8aHHoU NPYHCUHBI.

[ lomenyuanvras 3Hepausi mena 8 00OHOPOOHOM 2PABUMAYUOHHOM NOJle.

[ lomenyuanvras sHepaus mena 6 2pasumayuoHHoM noie 00OHOPOOHO20 Wapda
(6Hympu u 8He wapa). Bmopas xocmuueckasn ckopocmo. Tpemvs kocmudeckast
cKopocmb.

CBsi3b paboOThl HEMOTEHIMAJIBHBIX CHI C HM3MEHEHHEM MeXaHW4eCKOU
PHEPrUM CHCTEMbI Tel. 3aKOH COXPAaHEHUS MEXaHWYECKOW HHEPrHH.
Ynpyeue u neynpyeue cmonknosenusl.

Ypaenenue Bepnynnu ons uodeanvHot dHcuoKkocmu Kak ciedcmeue 3aKoHd
COXPAHEeHUsL MEeXaAHUYECKOU IHEPLUL.

Texnuueckue ycmpoucmea u mexHoni02uiecKue npoyeccol: IBUKEHUE PAKET,
BOZIOMET, KOMEpP, MPY>KUHHBINA MHUCTOJET, 2UPOCKON, hucypHoe Kamanue Ha
KOHbKAX.

/lemoncmpayuu

3aKOH COXpaHEHUs UMIynbca. PeakTuBHOE nBUXEHUE. M3mepenue
MowHOCIMU CUTTbL.

/3meHenue snepeuu mena npu cogepuieHuU pabomsi.

B3anMHBIE NTpeBpaIeHUs] KUHETUYECKOW M MOTEHIIMAIBHOW 3HEPTUil MpH
NEICTBUM HA TEJO CWJIBI TSKECTU U CWIIbl ynpyroctu. Coxpanernue
DHepeuu npu c60000HOM NAOEHUU.




Yuenuueckuii sxcnepumenm, nabopamopusie pabomot, npaKmuKym
1. U3zmepenue umnynivbca mena no mopmo3HoOMy HYymu.
2. Hsmepenue cunvl maeu, CKOpOCmMu MOOenu 21eKmpomoouss u
MOWHOCIMU CUTTLL MALU.
3. Cpasnenue usmeHeHuUss UMNYIbCA meia ¢ UMNYIbCOM CUTbL.
4. Hccnedosanue coXpanenus UMnyibCca npu ynpy2om 63aumooeticmeuu.
5. M3mepenue kunemuueckot sHepeuy mena no mopmosHOMY Nymu.
6. Cpasnenue usmeHeHuss NOMEHYUATLHOU IHEP2UL NPYIHCUHDBL C
pabomoti cunbl mpeHusl.
7. Onpedenenue pabomvl CUbl MpeHUs NPU OBUNCEHUU Meld NO
HAKJIOHHOU NJIOCKOCMU.

Paznen 3. MonexymsipHast pusuka v TepMoinHaMuka (24 Jaca)

Paznen 3. MonekynsipHas ¢pu3uka u TepMoanHamMuka (49 gacos)

Tema 1. OCHOBBI MOJIEKYIIPHO-KMHETHYECKOM TeopHH (9 4acoB)

Tema 1.1 OcHOBBI MOJICKYJISIPHO-KUHETHUECKOH Teopuu (15 gacoB)

(OCHOBHBIE IOJIOKEHHSI MOJIEKYIISIPHO-KUHETUUECKOW TEOPUU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe aBmxenue. Auddysus. Xapakrep ABIKEHUS U
B3aMMOJIEHCTBUS YacTULl BenlecTBa. MoJenn CTpOeHus ra3oB, KUIKOCTEH U
TBEPIBIX TET U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX MOJIEIIEH.
Macca u pazmepsl Mosiekyi. KonmnuecTBo BemecTBa. [loctossHHas ABoraapo.
TerutoBoe paBHOBecue. Temneparypa u e€ usmepenue. llkana remmneparyp
[{enbcusi. Moaens naeanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KHHETUYECKON TeOpUH UealIbHOTO Taza. AOCONIIOTHAs TeMIIepaTrypa Kak Mepa
CpeHEeW KUHETUYECKOM SHEPIUH TEIIOBOTO JABHU)KEHMS YAaCTHI ra3a.
[[Ixana Temneparyp KensBuna. ['a30Bble 3akoHbI. YpaBHEHHE MeHnene-
eBa—Kuaneiipona. 3akon [laneroHa. M3omporieccrl B ueaabHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paguueckoe npencraBieHue
M30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.
Texnuueckue ycmpouicmea u npakmuyeckoe npumeHeHue. TEpMOMETP,
OapomeTp.
/[emoncmpayuu

1. OmnbIThI, JOKA3BIBAIOIINE JUCKPETHOE CTPOCHHE BENIeCTBa, (POTO-

rpaduu MOJIEKyJ OPraHUuYeCKUX COSAMHEHUH.

2. OnbiTel 0 AU y3Un KUAKOCTEH U ra30B.

3. Mogenb OpOyHOBCKOTO JIBUKEHUSI.

4. Mogens onsita llTepHa.

OcHOBHBIE TIOJIOKEHUS MOJIEKYNsipHO-KuHeTH4eckoi Teopun (MKT), nx
onbiTHOE 000cHOBaHue. nddy3usa. bpoyHoBckoe nBmxeHune. Xapakrep
NIBUKEHUS] U B3aUMOJICHCTBHS YaCTHUIl BellecTBa. Mosienu CTpOEHHMsI Ta30B,
PKUIKOCTEH M TBEPIBIX TET M OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE

bTHX Mojenei. Macca u pazmepsl Monekyl (aromoB). KonnuecTBo

BemiecTra. [locTtosHHas ABorapo.

TermoBoe paBHOBecue. Temmeparypa u criocoObl e€ m3mepenus. [llkana
TeMiieparyp Llenbcus.

Monenb naeansHoro raza B MKT: yacTunipl raza IBMKyTCSl XaOTHUECKH U

HE B3aUMOJICUCTBYIOT APYT C JPYIrOM.

["a3z0oBbIe 3aKk0oHBI. YpaBHEHUE MenaeneeBa—Kianelpona.

AOcomroTHas Temrieparypa (mkana tremneparyp KensBuna). 3akon JlansToHa.
30mponecchl B uAcanbHOM ra3e ¢ OCTOSHHBIM KOJIMYECTBOM BEILECTBA.
[‘padudeckoe mpeacTaBIeHUE U30MPOIECCOB: U30TEPMA, H30X0Pa, U30-

Oapa.

CBsi3pb  MeXAy JlaBJI€HMEM U CpeJHell KUHETUYEeCKOW  dSHepruei
MOCTYyNaTeIbHOTO TEIJIOBOTO ABMKEHUS MOJIEKYIT HJI€aJIbHOTO raza (OCHOBHOE
ypaBHenne MKT uneanbHOro rasa).

Ces3b abcontomuoll memnepamypsbl mepMOOUHAMUYECKOU CUCTIEMbL CO Cpeod-Hell
KUHeMUYecKoll dHepauell NOCMynameibHO20 Menio8020 08UNCEHUs eé




5. OmnbIThl, AOKa3bIBAIOLIUE CYLIECTBOBAHNE MEXMOJIEKYIISIPHOTO
B3aUMOJCHUCTBU.
6. Mozenp, WIIIIOCTpUpYIOILas IPUPOLY JaBIECHUS ra3a Ha CTEHKH COCy/a.
7. OnbIThl, WUTFOCTPUPYIOLME YPAaBHEHUE COCTOSHUS UEAJIBbHOTO rasa,
H30-TIPOIIECCHI.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomeol
1.  OmpeneneHre Macchl BO3AyxXa B KJIACCHON KOMHATE Ha OCHOBE
M3MepeHH 00bEMa KOMHATHI, JaBJICHUS U TEMIIEpATypbl BO31yXa B HEMl.
2. HccnenoBaHue 3aBUCUMOCTH MEX]ly TapAMETPAMH COCTOSTHUS
pa3pexKEHHOTO rasa.

yacmuy.
Texnuueckue ycmpoiicmea u mexHon02UuuecKue npoyeccol: TEPMOMETD,
0apoMeTp, noryyeHue HaHOMamepualos.

lemoncmpayuu

Mozenu ABMKEHUS YaCcTHUIl BEIIECTBA.

Mozens OpOyHOBCKOTO JIBUKCHHSI.

Budeoponuk ¢ 3anucoio peaivHo20 OPOYHOBCKO20 OBUNICEHUS.
Jnddy3ust KuaKOCTEH.

Mopnenb onbita [lITepHa.

[IpuTsKeHUE MOJIEKYIL.

Mozeny KpUCTAITMYECKIX PEIIETOK.

HabmroneHre u ruccneoBaHue U30IMPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopuvie padomoi,
Uccnedosanue npoyecca ycmamosieHus Menio8020 PAGHOBECUs.
meniooomene medcoy 2opsiuetl U X0100HOU 80001

H3yuenue uzomepmuyecko2o npoyecca (PeKkomeH008aH0 UCNONb308AHUE
yughposoti 1abopamopuus).

H3yuenue uzoxoprozo npoyecca. M3yuenue uzobaprozo npoyecca.
/Iposepka ypasHeHus cOCMOSIHUS.

NPAKMuUKym
npu

Tema 2. OcHoBBI TepMoauHAMUKH (10 "acoB)

Tema 2. Tepmogunamuka. TeroBbie ManmHbl (20 yacoB)

TepmoanHamuueckas cuctemMa. BHyTpeHHsAs SJHEPrus TEpMOJUHAMUYECKON
CUCTEMBI U CIIOCOObI €€ n3MeHeHus. KonmuecTBo TermnoThl u padora.
BHyTpeHHsIs SQHEPrus OJHOATOMHOIO UCAIBHOTO raza. Buasl Teruionepenayu:
TEIJIONPOBOIHOCTD, KOHBEKIIMS, U3JIyYEHHUE. YIelIbHas TEIUIOEMKOCTD
BeniecTBa. Koam4ecTBo TEIIOTHI pHU TEILIONEpeaaye.

[lonsitTne 00 aauabatHoM mpouecce. llepBblii 3aKOH TEPMOJMHAMUKHU.
[IppumeHeHMEe NEpPBOrO  3aKOHA TEPMOJMHAMHUKM K  M30MpoOIeccaMm.
[‘paduueckast nHTEpHIpeTanus padoThl rasa.

Bropoii 3akoH TepMoarHaMHUKU. HeoOpaTUMOCTh MPOLIECCOB B IPUPOJIE.
Ternosble MaminHbl. [IpyHIMIBI 1elicTBUS TEIUIOBBIX MaluH. [IpeobpazoBanus
bHepruu B TeroBbix MamnHax. KII/I rennosoit mammnel. [Hukn KapHo u ero
KTII. Dxonmoruyeckue mpooieMbl TETUIOIHEPTETUKH.

Texnuueckue ycmpoiucmea u npakmuyeckoe npuMeHeHue. JBUraTeib
BHYTPEHHETO CropaHusi, ObITOBON XOJIONUIbHUK, KOHAUIIMOHED.
/[emoncmpayuu

Tepmoounamuueckas (T/) cucmema. 3adanue snewnux ycnosuti ons T/
cucmemvl. Bhewnue u snympennue napamempoi. Ilapamempor T[] cucmemuvl
KaK cpeOHue 3HaAYeHUs BeTUYUH, ONUCHIBAIOUUX €€ COCMOsSIHUE HA
MUKDOCKONUYECKOM YPOBHE.

Hynesoe nauano mepmoounamuxu. Camonpoussonvras penaxcayus T/[
cucmemul K menio8omy pasHOBecUro.

Mopnenp HuIeanbHOTO Ta3a B TEPMOAMHAMHKE — CHCTEMa YpaBHEHHIA:
ypaBHeHHe MeHneneeBa—KiianeiipoHa ¥ BBIpaXCHUE ISl BHYTpPEHHEH
ODHEPruy. YCJIOBUS NPUMEHHUMOCTH 3TOW MOJENW: HHU3Kas KOHIEHTPAIHs
YaCTHUI], BBI-COKHE TeMIepaTypbl. BbIpakeHue A BHYTPEHHEH OSHEPrHH
OJHOATOMHOTO HJEaJIbHOTO Tra3a. Keazucmamuueckue u Hecmamuyeckue
npoyeccowl.

JjeMeHTapHas paboTa B TepMoauHaMuKke. Beruncienue paboTel o rpaduky
rnpouecca Ha pV-guarpamme.

Terutonepenaya kak crocod u3MeHeHus BHyTpeHHer sHepruu T/] cuctemsr




1.  V3MeHeHMe BHYTpPEHHEH 3HEPTUH TeJIa PU COBEPLICHUN PabOThI:
BBUIET NPOOKHU U3 OyTHUIKH MO/ JEMCTBHEM CKATOTO BO3yXa, HarpeBaHUE
s¢upa BIATyHHOH TpyOKe MyTéM TpeHHs (BUAC0AEMOHCTPALIHS).
2. V3MeHeHue BHYTpEHHEH SHEPruu (TeMIieparyphbl) Tena mpu
TEIUIo-Tiepe-aaye.
3. OmnbIT 10 aguabaTHOMY pacHIMPEHUIO BO3AyXa (OIBIT €
BO3YLIHBIM OT-HUBOM).
4. Mopenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUs,
pEeaKk-TUB-HOIO JBUTATEIIA.

Yuenuueckuii 3xcnepumenm, nadopamopusie padomeol

1. U3mepenue yenbHON TEMI0EMKOCTH.

0e3 coBepiieHus: paboThl. KoHBEKIINS, TETIIOMPOBOJHOCTD, U3TyUYCHHE.
KomuuectBo Terminorel. TermnoéMKocTh Tena. YoenvHas u monspras
mennoémkocmu eewjecmea. Ypasnenue Maiiepa. YnenbHas TEIIOTa CrOpaHUs
ToruBa. Pacu€r konnyecTBa TEIIOTHI MpH Terwionepenayde. [louarue o6
annabaTtHoM npouecce. [IepBblil 3aK0H TepMOIUHAMUKY. BHYTpEeHHsIs SHEPTUSl.
KonuecTBO TEMIOTH ¥ paboTa Kak Mepbl U3MEHEHUsI BHyTpeHHel aHepruun T]]
CUCTEMBI.
BTopoii 3ak0H TepMOIMHAMUKY JJI1 PABHOBECHBIX MPOLIECCOB: Yepes
3aJaHHOE paBHOBECHOE cocTosiHue TJI cucTeMbl MPOXOIUT €TUHCTBEHHAS
anunabara. AGconroTHas Temmeparypa. BTopoii 3akoH TepMOIMHAMUKY IS
HEPaBHOBECHBIX MPOIIECCOB: HEBO3MOXKHO MEPEaTh TEIUIOTY OT Oojee
XOJIOTHOTO Tena K Oonee HarpeTomy 6e3 komneHcamuu (Knaysuyc).
HeoOparuMocTs NpupoAHbIX MpolieccoB. [IpuHIUIIBI IEHCTBUS TETIIOBBIX
MaIIyH.
KII/. Makcumansnoe 3nadenue KIIJ. [{ukn KapHo. Dkonoruyeckue
ACIIEKThI UCITOJIb30BAHMS TEIJIOBBIX JABUTaTeNeil. TemioBoe 3arpsi3HeHue
OKpY>KaroIel Cpebl.
Texnuueckue ycmpoicmea u mexHono02uiecKue npoyeccyl: XOIOAUIbHUK,
KOHIUIIMOHED, TU3EIBHBIN 1 KapOIOpaTOPHBIN ABUTATEIH, NAPOBAS
mypOUHQ, NOyYeHUe CEEPXHUSKUX MeMnepamyp, VIMUIU3ayus «menioblxy
0MX0008 C UCNONb308AHUEM
menyi06020 Hacoca, Ymunu3ayus OUOOP2aHu4ecKko20 monausad 0 8blpabomxu
«mennoeou» u snexmposnepeuu. /lemoncmpayuu

1. I3MeHeHue TeMreparypsl Ipy ainadaTuyeCckoM PaCIIMPEHHH.

2. Bo3aymiHoe OrHuBoO.

3. CpaBHEHUE yAEIbHBIX TEIIOEMKOCTEN BEIIECTB.

4. CnocoObl U3MEHEHHUS! BHYTPEHHEH SHEPrUH.

5. UccnenoBanue aanabaTHOTO mporiiecca.

6. Komnvromepnule mooenu meniosvix osuecamenell.
Yuenuueckuit sxcnepumenm, nabopamopmuvie padbomsi, npakmuxkym

1. U3mepenue yaenbHOM TEMI0EMKOCTH.

2. Uccnedosanue npoyecca 0Cmul8aHusi 6eujecmed.

3. Uccneoosanue aduabamnozo npoyecca.

4. U3yuenue 63aumMocessu IHepeUuL MeNCMONEKYIAPHO20
63aUMOOeTiCMBUS U MeMnepamypbl KUNEHUsL HCUOKOCMELL.

Tema 3. ArperatHblie cOCTOsIHUS BellecTBa. Pa3oBbie nepexobl (5 yacoB)

Tema 3. Arperarnbsie cocTosiHus BeniecTBa. @a3oBbie nepexos! (14 yacon)




[TapooOpazoBanue u koHjAeHcalus. Mcnapenue u kunenue. AOCOMOTHAS U
OTHOCHUTEIIbHAS BIIAXKHOCTH BOo3Ayxa. HacklleHHbIi map. YaenbHas TerioTa
napooOpa3zoBaHus. 3aBUCHMOCTh TEMIIEPATyphbl KHUIIEHUS OT JaBJICHHS.
TBEpnoe Teno. Kpucramnuyeckue u amopgHbie Tena. AHU30TPOIUS CBOUCTB
Kkpuctaios. JKunkue kpuctauibl. CoBpeMeHHblEe MaTepuaibl. [1naBnenue u
KpUCTAIIU3alus. YAelbHas TeroTa miasneHus. Cyonumarus.
YpaBHEHME TEIJIOBOTO OanaHca.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue. TArPOMETP U
[CUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOTyUYEHUSI COBPEMEHHBIX
MaTepHUalioB, B TOM YHCJIE HAHOMATEPHAIOB, U HAHOTEXHOJIOTHH.
/[emoncmpayuu

1. CBoiicTBa HaCHILIEHHBIX MTAPOB.

2. Kunenue npy NOHWKEHHOM JIaBJICHUH.

3. CriocoOb! M3MEpeHHs BIAXKHOCTH.

4. HabnmroneHue HarpeBaHus U IJIABJIECHUS KPUCTANIMYECKOTO BEILIECTRa.

5. JIeMOHCTpanus KpUCTaJUIOB.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomot
1. I3MepeHre OTHOCUTENBHOM BIaKHOCTH BO3/yXa.

[TapooOpazoBanue u kKoHIEeHCaIUs. VicmapeHue u KumeHue. YaenbHasl TerioTa
MapooOpa3oBaHUs.

HachimieHHbie 1 HeHACHIIIEHHbIE Maphl. KauecTBeHHAs 3aBUCUMOCTh
[UIOTHOCTH Y JIaBJICHUSI HACKHIIIEHHOTO Mapa OT TEMITePaTyphl, HX
HE3aBUCUMOCTh OT 00bEMa HACHIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbI
KHUTICHVSI OT JaBJICHHS B KHIKOCTH.

BnaxHocTh Bo31yxa. AOCOIIOTHAs U OTHOCUTENbHAsI BIaXKHOCTb. TBEPIOE
Teno. Kpucramnmmaeckue n amopdHbie Tena. AHU30TPOIUS CBOMCTB
KpucTayuioB. [InaBnenue u KpuctauM3anus. YaeabHas TEIIOTa IUIaBJICHHUS.
CyOmumanusi.

/[epopmayuu meépoozo mena. Pacmsacenue u cocamue. Cosue. Mooyns
FOnea. Ilpeoen ynpyaux oeghopmayuii.

Tennosoe pacwupenue sxcuokocmeti u meépovix mei, 06vbEMHOE U

1uHetinoe pacuuperue. AneapmMonu3mM menyiogvlx Koaebanui yacmuy
seuecmea KaK NPUYUHA Menio8020 pacuiupenus mei (Ha KayecmeeHHoM
yposne).

[ Ipeobpazosanue suepeuu 8 pazosuvix nepexodax. YpasHenue menio8oco
bananca.

[ losepxHocmHoe HamsiceHue. Kosppuyuenm NOBEPXHOCMHO20
namsowcenus.  Kanunnapuele aenenus. /lasnenue noo  UCKPUBNIEHHOU
nosepxuocmoio scuoxocmu. Popmyna Jlannaca.

TexHuueckue ycmpoiicmea u mexHon02uuecKue npoyeccsl: XKUAKUe KpUCcTalibl,
COBPEMEHHBIE MaTepUaJIbL.

/lemoncmpayuu

TeroBoe pacumpenue. CBolicTBa HachIIeHHBIX TapoB. Kunenue.

Kurenue npy NOHM>KEHHOM JaBJICHUU.

I 3mepenue cunbvl nogepxHocmuo2o HamsaxiceHus. Onvimvl ¢ MblIbHLIMU
NIEHKAMU.

Cmauusanue. Kanunnsapuovie aenenus. Mooenu HeHbIOMOHOBCKOU HCUOKOCTU.
CriocoObl u3MepeHus BIaKHOCTH. VccienoBanye HarpeBaHus U TIABJICHHUS
KpUCTANINYECKOTO BEILIECTBA.

Buowi decpopmayuii. Habniooenue manvix oepopmayuii. Yuenuueckuii
hKcnepumenm, JnadopamopHvie padomosl, npakmukym Hzyuenue
3aKoHOMepHOCmeU UChAPeHUs. HCUOKOCMELL.

3mepenue yoenvHol meniomul niagieHus oa. M3yuenue ceolicms

HACHIUWEHHbIX NAPOE6.




3mepeHne aOCOMOTHOM BIaXKHOCTH BO3/IyXa U OLEHKA MacChl TapoB B

[TOMEIIICHUH.

H3mepenue Koaghghuyuenma nogepxHoCmHoO20 HAMANCEHUSL.

zmepenue mooyns FOuea. Hccneoosanue 3asucumocmu oegpopmayuu
€3UH0B020 00PA3YA OM NPUTLONCEHHOU K HeM) CUTLbL.

Pa3nen 4. DnexrpoauHaMmuka (22 yaca)

Paznen 4. Dnexkrponunamuka (54 yaca)

Temal. Dnexrpocraruka (10 gacos)

Tema.l. Dnexrpuueckoe mosne (24 yaca)

ONeKTpu3alus Tel. ODJIEeKTpUuueckuid 3apsna. JlBa Buga 3IEKTPUUYECKHUX
BapsiioB.  IIpOBOIHMKM, JUANIEKTPUKM M TOJYHNPOBOAHHMKH.  3aKOH
COXpaHEHUS IEKTPUUYECKOT0 3apsa.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHbIN 31EKTpUUECKUAM 3apsi/l.
DnexTpuueckoe nose. Hanpsx€HHOCTh anekTpudeckoro nosst. [punnmn
CYNEPIIO3UIINH IEKTPUUECKUX NoJel. JINHUKM Hanps>)KEHHOCTH
PIIEKTPUYECKOTO TOJIS.
Pabota cuit anekrpocrarndeckoro nodjis. [lorennuan. Pa3HocTh moTeHIIMAanoB.
[IpOBOHMKY U JUBIEKTPUKH B 3JIEKTPOCTATHUECKOM IoJie. J{nanekTpudeckas
[TPOHUIIAEMOCTb.
OnekTpoéMKocTh. KoHeHcarop. DeKTpOoEMKOCTh TNIOCKOTO KOHIEHCATOpa.
(DHEprus 3apsyKEHHOTO KOHJIEHCATopa.
Texnuueckue ycmpoticmea u npakmuieckoe HpuMeHeHue. SIEKTPOCKOIL,
PIIEKTPOMETP, ANEKTPOCTATUYECKas 3alIUTa, 3a3eMIICHUE IEKTPONpUOOpOB,
KOHJICHCATOP, KOITMPOBAJIbHBIN anmapar, CTpyHHbIN IPUHTEDP.
/lemoncmpayuu
1. YCTpoiCTBO M NpUHIUI IEHCTBUS MIEKTPOMETpA.
. BzaumoneiicTBre Ha3IEKTPU30BAHHBIX TEII.
. DIEKTPUUYECKOE T10JIE 3apSKEHHBIX TEJl.
. IIpOBOIHUKHM B 3EKTPOCTATUYECKOM IIOJIE.
. DIEKTpocTaTHIeCcKasl 3alluTa.
. JINDIIEKTPHUKH B IIEKTPOCTATUYECKOM I10JIE.
3aBUCUMOCTb AJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOPA OT
IUIOIIAH TUTACTHH, PACCTOSHMS MEXY HUMU U AUDJIEKTPUYECKON
IIPOHULIAEMOCTH.
8. DHeprus 3apsyKEHHOT0 KOHJEHCaTopa.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomot
1. 3MepeHue 31eKTpoEMKOCTH KOHACHCATOPA.

LU AW

DNeKTpU3alus Ten U e€ MpOosBICHUs. DJeKTpudeckuil 3apsan. [[Ba Buma
PIEKTPUYECKUX 3apsiaoB. [IpOBOOHUKM, TUAIEKTPUKU W TOJYNPOBOJHUKH.
JJIEeMEHTAPHBIA JIEKTPUUECKUM 3apsj. 3aKOH COXpPaHEHUs AIIEKTPHUUECKOTO
3apsiia.

B3aumozeiictBue 3apsaoB. Toueunslie 3apaapl. 3akoH KynoHa. DnekTpruyeckog
rmosie. Ero  nmelictBue Ha - oJIeKTpHUYecKue  3apsanpl.  Hampsok€HHOCTH
brektpudeckoro  mois.  IIpoOubiit  3apsa.  JluHuM — Hanpspk€HHOCTH
pIIEKTpUUecKoro nosst. OHOPOAHOE AEKTPUUECKOE MOJIE.
[loTeHIManbHOCTD AIIEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHIIMAIOB U
HanpsokeHue. [loTeHuumanbHass SHEprust 3apsjga B NIEKTPOCTaTUYECKOM
nose. [lorenuman snexkTpocrarniaeckoro noss. Cesi3pb HaIPsSKEHHOCTH
[OJis M Pa3HOCTH TOTEHIMAIOB JJs DJEKTPOCTAaTHUECKOro Moy  (Kay
OJJHOPOJHOTO, TAaK U HEOIHOPOIHOTO).

[[pUHIUTT CyNEePIIO3UIINHU ATEKTPUUECKUX MTOJICH.
[lone moueynoeo 3apsoa. Ilone paenomepHo 3apsdicennou cgepol. Ilong
pasHomepHo 3apsdicenHo2o no obwvémy wapa. Ilone pagnomepHo 3apsadceHHONU
Oeckoneunou niockocmu. Kapmumol aunuii HanpsajicéHHocmu Smux noaeti

U OKEUNOMEHYUATLHBIX NOBEPXHOCMELL.

[IpOBOJHUKM B 3JIEKTPOCTATUYECKOM I0JIE€. YCIOBUE PABHOBECHS 3apsi/iOB.

JIMdIeKTpuku B DIEKTpocTaThdeckoM — moie.  Jusnekrpuueckas
[IPOHUIIAEMOCTb BEILIECTBA.

Konnencarop.  DneKTpo€MKOCTh — KOHJEHCATOpa.  DJEKTPOEMKOCTh  IJIOCKOTO
KOHJIeHCaTopa.

[ lapannenvroe coedunenue KoHoeHcamopos. IlociedosamenvHoe coedunenue,
KoHnOeHcamopos. JHEPTHsl 3apsKEHHOTO KOHIEHCAToPa.

/[6udiceHue 3apsdiceHHOU  Yacmuybl 6 OOHOPOOHOM 3IleKMPU4ecKoM Nnoie.
Texnuyeckue ycmpoiucmea U MeXHOLOSUYeCKUe npoyeccovl: SIEKTPOCKOII,

DJICKTPO-MCTP, SJICKTPOCTATHYCCKAA 3alIUTa, 3a3CMJICHUC 3JI€KTpOHpPI60pOB,




KOHJICHCATOPBI, 2eHepamop Ban de [paagha.

/lemoncmpayuu

YCTpOiCTBO U MPUHIUN IEHCTBUS IIEKTPOMETPA. DIEKTPUUECKOE M0JIe
3apsSHKCHHBIX MAPUKOB. DIIEKTPUIECKOE TIOJIE IBYX 3aPsKEHHBIX TUIACTHH.
IMooenv sanexmpocmamuuecxkoeo eenepamopa (Ban oe I paagha).
[TpOBOMHUKH B IEKTPUISCKOM TIOJIE. DIEKTPOCTATHIECKAS 3aIINTA.
Yempotiicmeo u deticmsue koHoeHcamopa nOCMOSAHHOU U NepeMeHHOl
EMKOCU.

3aBUCHUMOCTD AIIEKTPOEMKOCTH IIOCKOTO KOHJEHCATopa OT IUIOIIAIU TUIaCTHH,
[PACCTOSTHUS MKy HUMHU U TUAJICKTPUICCKON TIPOHUIIAEMOCTH.

DHEprus SIEKTPUIECKOTO OIS 3apsHKEHHOTO KOHIGHCATOpa.

3apsioka u pazpsaoka KoHOeHcamopa yepes pe3ucmop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomeul, npaKkmukym
Oyenka cun 83auUmMo0elucmausl 3apsHCeHHbIX Mell.

[Habnooenue npespauyeHus 3Hep2uU 3apsdHceHHO20 KOHOeHcamopda 6
DHEpeUro U3Ny4eHus

ceemoouooa. H3zyuenue npomexanus moxka 8 yenu, cooepacaujeri KOHOeHcamop.
[Pacnpedenenue pasHocmu NOMEHYUanN08 (HanpaxiceHus) npu
nocnedosamenbHOM COeOUHeHUU

KoHOencamopos. Hccnedosanue paspsaoa KOHOeHcamopa uepes pe3ucmop.

Tema 2. [TocTostHHBIHM nekTpuyeckuil Tok. Toku B pa3HbIX cpenax (12 gacos)

Tema 2. [TocTossHHBIN ANEKTpUYEcKuil TOK (24 yaca)

(DJIEKTPUYECKUI TOK. YCIOBUS CYLIECTBOBAHUS ANEKTPUUECKOTO TOKA.
Mcrounuku Toka. Cuiia Toka. [locTossHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTKa LETH.

DIIEKTPUUECKOE COMPOTHUBIICHHE. YICIbHOE COMPOTUBICHUE BEIIECTRA.
[locnenoBarenbHOE, MapaliIeIbHOE, CMEIIAHHOE COEIMHEHHUE MPOBOIHUKOB.
Pabora anexkTpudeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHocTts
PIEKTPUYECKOTO TOKA.

OJIC 1 BHyTpEeHHEE COMMPOTUBIIEHNE UCTOYHUKA TOKA. 3akoH OMa 1Sl TIOTHOM
(3aMKHYTOI) 27eKTpuyecKkoii enu. KopoTkoe 3aMbIkaHue.

DNIeKTpOHHAs! MPOBOJUMOCTD TBEP/BIX METAJUIOB. 3aBUCUMOCTh
CONPOTUBJIEHUSI METAJUIOB OT TeMneparypbl. CBEpXIPOBOAUMOCTb.
DJIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

Cua toka. [locTostHHBIN TOK. YCIOBUS CyIIECTBOBAaHUS MOCTOSHHOTO
piiekTpuueckoro Toka. Mcrounnku toka. Hanpsbxenue U u OJ1C E. 3akon
Oma 117151 yyacTka LeTu.

DIIEKTPUIECKOE CONMPOTUBIICHHE. 3aBUCUMOCTh COITPOTUBIICHUS OTHOPOTHOTO
MPOBOAHMKA OT €r0 JUIMHBI U TUIOLAAN MOMEPEYHOrO CEUCHHUS.

'YenpHOE COMPOTUBIICHUE BEIIECTBA.

[locnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COEUHEHNE POBOITHUKOB.
Pacuét pa3BeTBIEHHBIX dNeKTpUUecKuX 1enei. [lpasuna Kupxeoga. Pabora
PIEKTPUYECKOro ToKa. 3akoH J[>oyns—JleHua.

MOIIIHOCTD AJMEKTPUUECKOTO TOKA. 1ennosas MowHOCmb, 8bloensemas Ha
pesucmope.

OJIC 1 BHYTpEHHEE COMPOTHBICHHE HCTOYHWKA TOKa. 3akoH Owma yist

MOJTHOM (3aMKHYTOMN) SJIEKTPUUYECKOM 11eMu. MOIIIHOCTh HCTOYHUKA TOKA.




[TomynpoBogauku. CoOCTBEHHAs! ¥ MPUMECHAS IPOBOUMOCTD
MoJTynpoBOAHUKOB. CBOMCTBA p—n-niepexona. [TomynpoBogHIUKOBBIE TPHOOPHI.
DNEKTPUYECKUI TOK B paCTBOpax U paciuiaBax JIEKTPOIUTOB.
DJIEKTPOJIUTUYECKAS TUCCOLIMAIUS. DIEKTPOIIH3.
DIEKTPUUYECKUI TOK B razax. CaMOCTOSATEIbHBIN U HECAMOCTOATEIbHBIN
pazpsan. Monuus. [1masma.
Texnuueckue ycmpoticmea u npakmuieckoe npumeHeHue: aMInepMerp,
BOJIETMETP, PEOCTAT, UICTOYHUKH TOKA, JICKTPOHATpeBaTeIbHbIC TPUOOPHI,
PIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMIPOTUBIICHHUS, BAKYYMHBIH
IO, TEPMUCTOPHI U (HOTOPE3UCTOPHI, MTOTYITPOBOTHUKOBBIN JHOI,
ranbBaHUKA. /Jemoncmpayuu

1. M3MepeHue cuibl TOKa M HAMIPSKESHHUS.

2. 3aBUCHUMOCTD COMPOTUBIICHUS IUIUHIPUUECKUX MPOBOTHUKOB

OT JUIMHBI, TJIOLIA U ONEPEYHOrO CEYEHUsI U MaTepuala.

3. CMelIaHHOE COeIMHEHNE TIPOBOIHUKOB.

4.  Ilpamoe uzmepenne IJC. KopoTkoe 3amMbpIKaHUE TAIbBAHUYECKOTO

2JIEMEHTAa M OLIEHKa BHYTPEHHETO COMPOTUBIICHUSI.

5. 3aBHCUMOCTH CONPOTHUBIICHUS METANIOB OT TEMIIEPaTyphI.

6.  IIpoBOAMMOCTB IEKTPOIUTOB.

7.  HckpoBoil pa3psan U MPpOBOAMMOCTh BO3AyXa.

8. OIHOCTOPOHHSIA MPOBOJUMOCTD JUOA.
Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomot

1. I3yueHue cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

2. U3mepenue I/IC ncTouHMKa TOKA U €70 BHYTPEHHETO COMPOTUBIICHUS.

3. Habnronenue anekrpornusa.

KopoTkoe 3ambikaHue.

[KonOencamop 6 yenu nocmosHHO20 MoKd.

Texnuueckue ycmpoucmea u mexHoni02udecKue npoyeccol: aMIepMerp,
BOJIETMETP, PEOCTAT, CYETYUK AIIEKTPUUECKON SHEPTUH.

/lemoncmpayuu

3MepeHne cUiibl TOKa U HaMpsHKEHUsI.

Hccnedosanue 3asucumocmu CUibl MOKa OM HANpAdceHus OJisl peaucmopa,
1aMNbl HAKATUBAHUSL U C8eMOOU00A.

3aBUCHMOCTb CONPOTUBIICHUS LIMJIMHAPUYECKUX IPOBOAHUKOB OT JJIUHBL,
[UIOIIA/I1 TIOTIEPEYHOTO CEYeHUS U MaTepHaia.

[ ccnedosanue 3a8ucumocmu CUbl MOKA OM CONPOMUBLEHUS NPU NOCNOSHHOM
HaNpA*CeHUU.

[psmoe n3mepenne SJC. KopoTkoe 3aMbikaHie ralbBaHUYECKOTO AJIEMEHTA
1 OLIEHKa BHYTPEHHETO CONpPOTUBICHUA. Cnocodwbl coeounenus ucmouHuKo8
moxka, 3/{C 6amapeil.

Vccnedosanue pazHocmu NOMEHYUAN08 MeHCOY NONOCAMU UCOYHUKA
moka om cuiibl moxa 6 yenu.

Yuenuueckuit sxcnepumenm, nabopamopmusie pabomsi, npakmuxkym
Hccnedosanue cmeuwanno2o coeOuneHus pe3ucmopos.

H3mepenue yoenbHo20 cOnpomueieHus NPOBOOHUKOS.

[ ccnedosanue 3asucumocmu CUbl MOKA OM HANPAXCEeHUs OJisl IaMNbl
HAKATUBAHUS.

Veenuuenue npedena usmepenus amnepmempa (6onommempa). Iamepenue
JJ1C 1 BHyTPEHHETO CONPOTUBJICHUSI UCTOUYHHKA TOKA. Mccredosanue
zasucumocmu I/[C canveanuyecko2o snemenma om epemeHuy npu
KOPOMKOM 3AMbIKAHUU.

Hccnedosanue pazHocmu noOmeHyuanios mexcoy nouocamu UCMOYHUKA
moka om cuibl moxa 6 yenu.

U ccnedosanue 3a8ucumocmu nOLe3HOU MOWHOCIU UCTNOYHUKA TMOKA OM
CUbl MOKa.

Habronenue anekrponusa

Tema 3. Toku B pa3ubIX cpenax (6 yacoB)

JJeKTpUYecKass MPOBOJUMOCTb PA3JIMYHBIX  BEILIECTB.
[IPOBOJMMOCTb ~ TBEPIABIX METAUIOB. 3aBUCUMOCTD
MeTaIoB OT Temneparypbl. CBEpXIIPOBOIUMOCTb.

DneKkTpoHHas
COTPOTUBIICHUS




OJEeKTpUYECKUH TOK B Bakyyme. CBOHCTBAa 3JIEKTPOHHBIX ITy4YKOB.
[loynpoBOIHUKHY. CobcTBeHHast U MpUMECHast MIPOBOJIUMOCTD
nonynpoBogHukoB.  CBoiictBa  p—n-niepexona.  [loaynpoBoJHUKOBBIE
MPUOOPBI. DJIEKTPUYECKUHA TOK B  IJICKTPOJIUTAX. JIEKTPOITUTHUECKAS
muccoruanus. J1eKTpoiu3. 3akoHsl Papanest s 3JIEKTPOoIIn3a.
DneKkTpuyeckuil Tok B ra3zax. CaMOCTOSTENbHBIA U HECAMOCTOATEIbHBIN
pa3psan. PasnuuHble THIIBI CaMOCTOATENBHOIO paspsna. Monnus. 1lnasma.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenue: TazopaspsiHble
TaMIIbl, DJIEKTPOHHO-TTyYeBas TPYOKa, MOIYIPOBOJIHUKOBBIC IPUOOPHI:
O, TPaH3UCTOP, (OTOAUOM, CBETOAMOM; TalibBaHWKA, padUHUPOBAHUE
ME/IH, BBITJIABKA AJTFOMUHUS, JIEKTPOHHAS MUKPOCKOIIHSI.

lemoncmpayuu

3aBUCUMOCTh CONPOTHUBJICHUS METAJJIOB OT TeMmrepaTypsl. [IpoBogumMocCTh
PIIEKTPOJIUTOB.

3axonwvl snekmponuza Papaoes. Hckposou paspso u npo8oouMocnuv 80-0yxa.
CpasHenue npogooumMocmu Memaiios u NOIynpo8OOHUKOS.

OIHOCTOPOHHSISI TPOBOANMOCTH TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomot, npaKmuKym
Habmionenue oanexkrtponusa. Hsauepenue 3apsioa 0OHOBANEHMHO20 UOHA)
Vccnedosanue 3a8UcUMOCmy CONPOMUBIIEHUs. MEPMOPE3UCOopa Om mem-nepa

mypol.
CHamue 8o1bm-amnepHoll Xapakmepucmuki Ouooq.

OU3NYECKUU ITIPAKTUKYM (16 gacos)

Cnocobwl usmepenus Gu3u4ecKux GeIUtUH ¢ UCNONb308AHUEM AHANO208bIX U
UUDPOBLIX UBSMEPUMENBHBIX NPUOOPOS U KOMNbIOMEPHLIX OAMYUKOBLIX CU-
cmem. Abcontomuvie u OMHOCUMETbHBIE NOSPEUHOCIIU USMEPEHUL (DUBULECKUX
eenuuun. Oyenka eparuy nozpewHocmell.

[IposedeHue KOCBEHHbIX UIMEPEHUll, UCCLe008AHU 3a8UcUMOcmell pusu-
UeCKUX 8eIUYUH, NPOBEPKA NPEOTIONCEHHbIX 2unomes (6blOop u3 pabom,
ONUCAHHBIX 8 MeMAMU4ecKUx pasoenax «Yuemuueckuti dKcnepumenm, na-
bopamopHbvle pabomwi, NPAKMUKYM).

Peseps (2 yaca)

Peseps (10 gacoB)




Temaruueckoe miianuposanue 10 kiace

[IporpamMmMHoOe conepkanne

nBrokeHus. Cucrema orcu€ra. Tpaektopus. [lepemenienue,
CKOPOCTH (CpeIHssl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MAaTepUAIIbHOW TOUKH, UX ITPOEKIIUU HA OCH

CCTCMbI KOOpAWHAT.

Kon-Bo Pasnen 1:Hayunble MeToabl mo3HaHusi 2/54 Kos-Bo
4acoB Ha 4aCcoOB Ha
0a30BOM yriyOieH
YPOBHE HOM
POBHE
1 Du3nka — Hayka o npupoje. Hayunsie MeToAbl MO3HAHUS OKPYXKAroiero Mupa. Poib skcriepumMeHTa 1 TeOpUH B IPOIEcCe MO3HAHUS 1
MPUPOJIBI. DKCIIEPUMEHT B (prusuke. MojenpoBanre GU3HYECKHUX SBICHUN U TIPOIICCCOB.
JleMoHcTparuu 1. AHaIOTOBBIC M IU(PPOBBIC U3MEPUTEILHBIC PUOOPHI, KOMITBIOTEPHBIE JATYHKH.
1 Hayqnpie rumote3sr. @U3ndecKre 3aKOHBI M TEOPUU. | paHUIBI TPUMEHUMOCTH (PU3NICCKUX 3aKOHOB. 1
[Tpunnun coorBeTcTBUs. Ponmb u Mecto ¢u3uku B (HOPMUPOBAHUM COBPEMEHHOW HAyYHOM KapTHHBI MHpa, B IPAKTHYECKOM
e TeIbHOCTH JIIONEH.
Cnocobwvi uzmeperus husuyeckux 8enudut (aHai02o08vle u yugppossie 1
LzMepumenbHule NpUbOPsI, KOMNbIOMEPHbIE OAMYUKOBbLE CUCTEMDbL).
[loepewinocmu usmepenuil (husuiecKux deruyun (aOCconomuas u
omHoOCUmenvbHas,).
Mooenuposanue ¢uzuueckux seieHull u npoyeccos (mamepuanvHasi|l
mouxa, abcontomHo meépooe meno, UOeanlbHas HCUOKOCb, UOeaNbHbII
eas, MoueuHslll 3apsio).
/labopamopHas paboma: M3mepeHue cuibl MOKA U HANPsCeHUs 8 yenu 1
NOCMOAHHO20 MOKA NPU NOMOWU AHANO208bIX U YUPDPOBLIX
L3MEepUmMeNbHbIX NPUOOPOS.
Tema: Mexanuka 18//35u4
2.1 Kunemaruka 4/104
1 Mexannueckoe aBmkenne. OTHOCUTEIBHOCTh MEXaHUYECKOTO




CnoxeHHe epeMelieHUui U CJI0KEHUE CKOPOCTEH.
PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBU)KEHUE.
[ paduky 3aBUCIMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHUS,
[TyTH U IEpEeMELICHHs] MaTepUaTbHOM TOYKU OT BPEMEHH.
CBOOOIHOE Ta/ICHHE.

YckopeHne cBOOOTHOTO MaIeHus!.

/[6uoicenue mena, 6pOULeHHO20 NOO Y210M K 20pU3OHNLY.

3asucumocms KOOpOUHAM, CKOPOCMU U YCKOPEHUs. MAMEPUANbHOLL
mouxku om epemenu u ux epaguxu

Pewienue 3a0au no meme «/[gudicenue mena, OpoueHHO20 NOO Yelom
K 2OpU30HNY»

KpuBonuHeiiHOe aBkeHNe. J[BHkeHne MaTepralibHOW TOUKH
[10 OKPY>KHOCTH C TIOCTOSIHHOM 110 MOJIYJTIO CKOPOCThIO.
YritoBast CkOpoCTh, TMHEWHast CKOpoCTh. [lepuoa u yactoTta
oOparteHus. [{eHTpocTpeMUTENbHOE YCKOPEHHE

UlaboparopHas padota: M3ydyeHne HepaBHOMEPHOTO JIBHXKCHHSI
C LIETBIO OTPEACTICHUS] MTHOBEHHOU
CKOPOCTH.

[ [enmpocmpemumenvroe (HopMmanbHoe), KacameibHoe
(maneeHyuanbHoe) u NOIHOe YCKOPEeHUe MamepuaibHOU moyuKu

|Pewienue 3a0ay

Vlabopamopnas paboma: Hccrnedosanue 3a8ucumocmu nepuooa
0OpaeHUs KOHUYECKO20 MASIMHUKA OM €20 NApAMempos

2.2 Jlunamuka 7/104 2.3 Craruka

[Ipunuun otHocutensHOCTH ['anunes. 11epBelii 3akoH
HeroToHa. IHepruaabHble CUCTEMBI OTCUETA.

[Macca tena. Cuna. Ilpunuun cynepno3uuuu cui. Bropoit
BakoH HprOTOHA U1 MarepuaibHON TOYKH. TpeTuii 3ak0H
HbroToHa 111 MaTepUaIbHBIX TOYEK

Heunepyuanvuvie cucmemvl omcuéma (onpeoenenue, npumepsi). Bec
mesna, 08UNCYULe20CsL C YCKOPEHUEeM

[um—y




Cratuka (1 u3 4) Cnoowcernue cu, NPULONCEHHBIX K MBEPOOMY MET).

Craruka (2 u3 4) [lenmp msasxcecmu mena.

3akoH BcemMupHOTro Tsarorenus. Cuia tsokectu. [lepBast
KOCMHUECKasi CKOPOCTh

Cuna ynpyroctu. 3akoH 'yka. Bec tena.

DKEUBANEHMHOCb ePABUMAYUOHHOU U UHEPIMHOU MACCbL. 3A8UCUMOCTb
ycKopenus c60000H020 NadeHUst Om 8biCOMbl HAO NOBEPXHOCHBIO
nianemvl U om ceozpaguieckoti wupomal. /leudcenue HebecHvlx mein u
ux cnymuuros. 3axonsl Kennepa.

—

/lasnenue. [ uopocmamuueckoe oasnenue. Cuna Apxumeoa 1
Peuienue 3a0au o meme «/[unamuray 1

Tpenue. Bunbl TpeHus (mokos, CKobkeHus, kadeHus ). Cuna

Tperus. Cyxoe TpeHue. Cuiia TpeHUs CKOIBKEHUS U CHUJia

Tpenust nokos. Koaddunuent

rpenust. Cuiia COPOTUBIICHUS MIPH IBUYKECHUH Teja B

DKUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpallaTeIbHOE JBIKEHUE a0COIIOTHO

TBEPAOTO TEA.

[MoMeHT criibl OTHOCUTENBHO OcH BpatieHus. [1inedo cuibl.

YcnoBust paBHOBecHs TBEPIOTO Tea.
(Craruka 3 u3 4) Yemotiuugoe, neycmotiuugoe, 6e3pasiuumoe 1
pasnosecue. Jlabopamophas paboma: Hszmepenue kosgpuyuenma
mpenus no eenuyune yenoso2o koagguyuenma zasucumocmu Fmp(N).
[/ Ipakmukym «HM3mepeHue pagrodeticmayioujell CUll npU O8UNCEHUU 1
OpycKa no HaKAOHHOU NAOCKOCIUY
[/ Ipakmukym «HM3mepenue pagnodeticmeyioujell CUl Npu O8UNCEHUU 1

OpYCKa no HAKIOHHOU NAOCKOCTNUY

UlaGoparopHast pabota «lccnenoBaHue ycaoBUA paBHOBECHS
TBEPIOrO TEJA, UMEIOLIET0 OCh BPAILIEHUS.

(Craruxa 4 u3 4) JlaboparopHas padora «M3yueHue ycTOWYHMBOCTH

TBéleOFO TCJIa, UMCIOUICTO IUIOMAAb OITOPHI.»




| 2.4 3aKoHbBI COXpaHeHHsl B MexaHuKe 6 /104yac

IMITysTbC MaTeprabHON TOYKH (Te€Ja), CHCTEMBI Ma-
[TCPUAJIBHBIX TOYCK. I/IMHYHBC CHUJIbI U UBMECHCHUEC UM-
MyJibca Teja. 3aKOH COXpAaHEHUs UMNyJbca. PeakTuB-HOE
IBU)KCHIEC

Momenm umnynoca mamepuanviou mouku. Ilpedcmasnenue o
COXpaHeHuu MO-MeHma UMNYIbCA 8 YeHMPALbHLIX NOJAX.

[[enmp macc. Teopema o 08udiceHuu Yyenmpa macc.

|Peutenue 3a0ay no meme «3axkon COXpaHerusl umnyilioca»

[Pabora crinbl. MOIIIHOCTE CHJTBL.

Kunernueckast sHeprusi MaTepuanbHOM ToUkH. Teo-pema 00
M3MEHEHUU KUHETUYECKONW SHEPIUU.

[Paboma cunvl Ha Maniom U Ha KOHeyHoMm nepemeujeruu. I paguueckoe
npedcmasnenue pabomsl Cunbl.

[ [pakmukym « M3mepenue umnynvca meia no mopmo3HOMY RYMu.»

[ Ipakmukym «Hzmepenue umnyivca mena no mopmo3HOMY NYmu.»

[lorenunanpHas 3Heprus. [loTreHnnanbHas SHeprus ynpyro
necopMupoBaHHOM MpyxkUHBL. [loTeHIMaNIbHAS SHEPTHS Tena
BOIM3K oBepxHOCTH 3emin. [loTeHanbHble U
HENOTEHI[HANIbHbIE CUITBL. CBSI3b paOOThI HETIOTEHIIMATBHBIX CHIT
C UI3MEHEHHEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEJ

3aKOH COXpaHEHHSI MEXaHWYECKOW SHEPTruu. YIpyrue u
HEYIIpyTHe CTONKHOBeHUs. JlaboparopHas

pabota «/3ydyeHne abCcoNOTHO HEYIPYTOro yAapa ¢ MOMOIIBIO
/IBYX OJUHAKOBBIX HUTSAHBIX MAATHUKOB))

I lomenyuanvHas snepus meia 6 0OHOPOOHOM SPAGUMAYUOHHOM NOJLe.
[ lomenyuanvHas snepaus mena 6 2pasumayuOHHOM noje 0OHOPOOHO20
wapa (6Hympu u ene wiapa). Bmopas xocmuueckas ckopocmo. Tpemws
KOCMUYECKask CKOpoCmb.




Ypaenenue bepuynnu 0nsa udeanbHoll HCUuOKOCmMuU Kaxk cledcmeue 3aKkoHa
COXpAHEHUsL MEXAHUYECKOU IHEeP2UU.

/labopamopuas paboma « OnpedeneHue pabomwl CUlbl MpPeHUs. npu
OBUNCEHUU Meld NO HAKLOHHOU NIOCKOCU. »

Pasznen 3: Mouiekyisipaasi pu3uka u repmoauHamMuka 24/49

3.1 OcHoOBBI MOJIEKY/ISIPHO-KMHETHYeCKOi Teopuu 9/15

(OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U
X ONBbITHOE 000CHOBaHUE. BpoyHOBCKOE IBHKEHUE.
JInddys3us. Xapakrep IBHKEHUS U B3aUMOJCHCTBUS YaCTHII
BeriecTBa. Mozienu CTpOeHUs Ta30B, KUJIKOCTEH U TBEPIBIX Tell
1 00BSICHEHNE CBOMCTB BELIECTBAa HA OCHOBE ATUX MOJIEIIEH.

Macca u pazmepsl MoseKyl. KonuuecTBo BemiecTsa.
[ToctosinHas ABorajnpo. TernmoBoe paBHOBecue. Temmeparypa u
e€ nusMepenue. lllkana remneparyp Llenbcus

Pewuenue 3a0au

|Pewuenue 3a0au

labopamopuas paboma: Hccredosanue npoyecca ycmanosieHus
mennoso2o pasHosecust npu menioooMeHe mMexicoy 2opsayell U X0L00HOU
8000

Monenb naeanbHoro raza. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETUUECKOM TEOPUHU UJICaTTbHOTO Tasa.

AOCOJTIOTHASI TEMITepaTypa Kak Mepa CpeTHeH KMHETHIECKOM
OHCPTHUU TCIUIOBOTO JIBUKCHUS YaCTUL]
raza. [lIxana remneparyp KensBuna.

Mooenv udeanvrnozo eaza 6 MKT: uacmuyul 2aza 0euxcymcs
xaomuyecKku u He 83aumo0eticmeayiom opye ¢ Opy2om

Ces3b abconomuoii memnepanypvl mepmooOUHAMU4ecKoli CUCmembl co
CpeoHetl KuHemu4eckoll sHepaueli NOCmynamenbHo20 Mmenio8020
08udICeHUs €€ yacmuy




Pewienue 3a0au no meme « OcHogHoe ypasHeHue MONeKVIAPHO-
KuHemuyeckol meopuuy

["a30BbIe 3aKOHBI. YpaBHeHHEe MenaeneeBa—Knaneiipona.
3akon JlanpTOoHA

I/IBOHpOHeCCH B UACAJIBHOM Ia3€ C IOCTOSAHHBIM KOJIMYCCTBOM
BCIICCTBA

[Ipaxmurym «H3yuenue uzomepmuyecko2o npoyecca (PekomeH008aHo
LCNOIb308aAHUE YUPDPOBOTL 1aDOpamopuL) »

[Ipaxkmuxym «M3yuenue uzomepmuyecko2o npoyecca (PekomeH008aHo
1CNOIb308AHUEe YUPDPOBOT 1abopamopuL) »

Pewenue 3a0au no meme «l a3o6vle 3aKoHbLY

[‘paduueckoe mpecTaBICHNE H30IPOIIECCOB: H30TEPMa,
M30Xx0pa, n300apa.

JlaGoparopHas pabora: OnpezaeneHre Macchl BO3ayXa B UlaGopatopHas pabota «M3ydueHne n306apHoOro mporecca»
KJIACCHOM KOMHATE Ha OCHOBE U3MEpeHni 00hEMa
KOMHATBI, JaBJICHUA U TCMIICPATYPbI BO31yXa B HeH.

Pewenue 3a0au no meme ((H30np01/;€CCbl 6 udeanbHom aasze ¢
1NOCMOSHHbIM KOJIU4ecnieom seujecmaed. Fpad)uqecme npedcmaeﬂeuue
uzonpoyeccos. usomepma, u3o-xopa, u3o6apa»

Pewenue 3a0au no meme ((HS’Ol’lpOL;eCCbl 8 UOeanbHOM 2d3e C
1NOCMOSHHbIM KOJIUYeCmeom eeujecmed. Fpagbuqecme npedcmaeﬂenue
usonpoyeccos. usomepma, usoxopa, u306apa»

Obo6warowuii ypok no meme « OCHOBbL MONEKYNAPHO-KUHEMUUECKOU
meopuuy

3.2 Tepmonnnammuka. TensioBbie Mmamunbl (20 ) OcHoBbl Tepmoannamukn (10)

TepMonuHamuueckas cucreMa. BHyTpeHHsIs sHeprus
TePMOIUHAMUYECKON CUCTEMBI M CTIOCOOBI €€ N3MEHEHUSI.
KonmuecTBo TemioTsl U paboTa.

BHYyTpeHHsIs SHEprus OJHOATOMHOIO UJICAJILHOIO I'a3a.

3aoanue snewnux ycnosuti ons T/ cucmemvol. Buewnue u enympennue
napamempul. Ilapamempor T/ cucmemvl Kaxk cpedHue 3HaA4eHUs BeIUYUH,
onucvleawux eé cocmosHue Ha MUKPOCKONUYECKOM YDOBHE.




ypasuenue Menoeneesa—Knanetipona u evipasicenue 0 6HympeHHell
bHepauu. Ycnosus npumenumocmu 3mou Mooenu: HU3Kas KOHYeHmpayus
uacmuy, 8blCOKUE MeMnepamypbol

Hynesoe nHauano mepmoounamuxu. Camonpoussonvras peraxcayus T/ |1
cucmemul K menio8oMy pagHo8ecUio.
Mooenv uoeanvrozo 2aza 6 mepmoouHamuke — cucmema ypasrenuti: |1

Branl TCIUIonepeaadn: TCIrjIonpoOBOAHOCTb, KOHBCKI M,
M3 TY4YCHUC. YJIG.]'H)Haﬂ TEILIOEMKOCTh BEILICCTBA. KomnmaecTBo
[TCIUIOTHI ITPU TCILIOIICpEaavcC.

[TonsiTrie 06 anquadbatHOoM mporecce. [lepBrril 3akoH
TePMOMHAMHUKH

Keazucmamuueckue u Hecmamuieckue npoyeccuwl. 1
OnemenmapHas paboma 6 mepmoounamuxe. Boviuucienue pabomol no
epauxy npoyecca na pV-ouacpamme
Yoenvuas u monsapnas mennoémxocmu sewgecmasa. Ypaseuenue Matiepa |1
Yoenvnas mennoma ceopanus monnusa. Pacuém xonuuecmea mennomei |1
npu menionepedaue

[IprMeHEHHE TIEPBOTO 3aKOHA TEPMOJIUHAMUKH K

3omporeccaM. [ padudeckas nHTepnperanus paboTsl rasa.

Bropoii 3akoH TepmonuHamMuku. HeoGpatumocTs npoiieccoB B

[TPUPOJE.
Pewenue 3aoau no meme «lIpumenenue nepeo2o 3akona 1
MepMOOUHAMUKU K U30-NPOYECccam»
[Konuuecmeo meniomsl u paboma Kax mepsl USMEHeHUs. 6HYmMpeHHell 1
bruepauu T/[ cucmembi
[Bmopoti 3aKkoH mepMOoOUHAMUKU Ol HEPABHOBECHBIX NPOYECCO8: 1

HEeB03MOIICHO
nepeoames meniomy om Ooiee Xon00H020 meia K bonee Hazpemomy oe3

komnencayuu (Knaysuyc).




(DKOIOTUYECKUE TIPOOIEMBI TETIOIHEPTETUKH.
UlaGoparopHas pabota «3mepeHue yneabpHON TeTo-
EMKOCTI»

UTaGoparopHast pabora: VccnenoBanue nporecca OCThIBaHUS BEIIECTBA.

[ Ipaxmukym «. Hccredosanue aduabamuo2o npoyeccar 1
[ Ipaxmuxym « Hccnedosanue aouabamnozo npoyeccay 1
Obobwarowuti ypox no meme « OCHO8bL MEPMOOUHAMUKUY 1

3.3 ArperatHblie COCTOSTHUA

BemiecTea. ®asoBbie nepexoan! 5/14

[TapooOpazoBanue u koHAeHcauus. Vcrapenue u KuneHue.
AOCOJIOTHAs! M1 OTHOCHUTENbHAS BIAXXHOCTh BO3YyXa.
Haceiennslii nap

YnenwHas Terora mapooOpa3oBaHus. 3aBUCUMOCTD
TEMIIEpaTypbl KUIICHUS OT JaBJICHUS.

Hacviwennvle u nenacvluyennvle napwl. Kauecmeennas 3asucumocms
niOmHOCMUYU  0AGNIeHUsT HACLIWEHHO20 napa om memnepamypul, Uux
Hezasucumocms  om  00béMA  HACKIWEHHO20 napa. 3asucumocme
memnepamypuvl Kunerust om OdeeHusl 8

brcuokocmi.

Peuienue 3a0au no meme « Ab6Conomuas u OMHOCUMENbHASL
G/IAHCHOCHb )

/labopamopnas paboma «H3yuenue c6oUCms HACLIWEHHbIX NAPOB.»

TBEpnoe Teno. Kpucramimueckue u amopdHsie Tena.
AHU30TPONMS CBOMCTB KpUCTAILIOB. XKuaKnue KpucTaibl.
(CoBpEMEHHBIE MaTepUaJIbI.

[ [1aBneHMEe M KpUCTaJUIM3anys. YIeIIbHAs TEII0Ta IIJIaBJICHNUS.
Cy6numanusi. YpaBHEHHE TEIUIOBOTO OanaHca.

/[echopmayuu meépoozo mena. Pacmsicenue u cocamue. Cosue. Mooynw
FOnea. Ilpeden ynpyaux depopmayuil.

—

Tennosoe pacwuupenue sxuokocmetl U meépovlx me, 00bEMHOE U
TuHelinoe pacuiupenue.




AHeapMoHU3M MENIOBbIX KONeOAHU Yyacmuy eeujecmsa Kaxk npuyura |1
menio6oco pacuiupenusi mei (Ha KauecmeeHHoM YPOosHe).

JlaGoparopas pabota «/3mMepeHre oTHOCUTENbHOM BiaxkHOCTH |JlaGoparopast padbora «M3mepenne moayias FOuray

BO3/IyXa.»

O60061maromuil ypok mo TeMe « ArperatHbie COCTOSHUS

BEIIECTBA
[ Ipeobpazosanue suepeuu 8 hazosuvix nepexodax. Ypasnenue 1
menio6ozo bananca.
[losepxrnocmuoe namscenue. Koaghguyuenm nogepxnocmuozo 1
Hamsocenus. KanunnapHvle aeneHus.
/[asnenue noo UCKPUBIEHHOU NOBEPXHOCMbIO dcudkocmu. Popmyna 1

lannaca.

Paznen4 DnexrponmHamuka 22/55

4.12xaexTpocraTuka 10/

4.1 DuexkTpuueckoe mnoJe 25

OnexkTpu3alus Tel. JJekTpudeckuil 3apsia.  JIBa Buma
3J'IeKTpI/I‘IeCKI/IX 3ap$[z[013. HpOBO}IHI/IKI/I, I[I/IB.]'IGKTpI/IKI/I n
[OJIyTPOBOAHUKUA. 3aKOH  COXPAHEHMsS]  BIIEKTPUUYECKOTO
Bapsna. BzaumoneiictBue 3apsnoB. 3akoH Kymnona. Toueunsrit
PIIEKTPUUECKUHN 3apsl.

JnexTpuyeckoe nose. Hanpsk€HHOCTD 2IIEKTPUYECKOTO MOJI.
[ [pyuHIUII CyIepIIO3UIMY dJIEKTPUIECKUX NToIeh. JInHun
HAIPsHYKEHHOCTH IEKTPUYECKOTO TOJISL.

[lone moueunozo 3apsada. Ilone pasnomepho 3apsaxicennoii cghepul. Ilone
pasHO-MepHO 3apsAdCceHH020 No 00bEMY wapa

—

[ lone pagnomepHo 3apsadceHHOU OeCKOHeuHOU NI0CKOCMU

|Pewienue 3a0ay

Pabota cwit anekTpocrarnueckoro nodist. [lorenmuan. Pasnocts

ITOTCHLIMAJIOB

[[pOBONHMKM U JUBIEKTPUKH B JIEKTPOCTATUYECKOM II0JIE.
JlusnekTpryecKkas IpOHUIAEMOCTb.




Homenuuaﬂbnocmb aleKmpocmamu4deckoco noJi. Homem;uaﬂbnaﬂ
OHEp2UA 3apﬂda 6 dleKmpocmanmuiyecKkom noiie.

Kapmunbl TUHUL HANPANCEHHOCMU SMUX NOTEU U IKGUNOMEHYUATbHBIX
nogepxnocmell.

Oonopoonoe snekmpuueckoe none. Céazb HANPAANCEHHOCMU NOJIA U
pasnocmu nomenyuanos 0 ANeKMmpoCcmamuieckoeo nos (Kak
0OHOPOOH020, MAK U HEOOHPOOHOZO).

JnexkrpoéMkocTh. Konmencarop.

IIEKTPOEMKOCTb IJIOCKOTO KOHJIEHCATOpa. DHEPTUs
3apsHKEHHOT'0 KOHAEHCcaTopa

Hapa]l]le]le0€ coeounerue KOHO@HCCIWZOPOS

/locnedosamenvroe coeouneHue KOHOeHCamopos

Ulabopamopnas paboma: Pacnpedenenue pasHocmu nomeHyualos
(Hanpsdcenus) npu noc1e008ameIbHOM COeOUHEHUU KOHOEHCAmOopos.

UlaboparopHas pabora «3mepeHune 3MeKTPOEMKOCTH
KOHJICHCATOPa.»

O0600maromui ypok mo TeMe « IMeKTPOCTATHKA

O000IAIUN YPOK IO TEME «DIEKTPHUECKOE TOJIEH

Heuofceﬂue 3ap}l.?fC€HH011 yacmuyvl 6 OOHOPOOHOM ANNeKmpudeckKkom noie.

Ulabopamopnas paboma « Habnrooenue npespawyenusi suepeuu
3apsHCEHH020 KOHOEHCAMOPa 8 IHEP2UI0 USTYUEHUS C8emMOo0U00d. »

.Pewenue 3a0au

TexHUYecKue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHUE:
DIIEKTPOCKOIL, JIEKTPOMETP, DIEKTPOCTATHUECKAs 3aIINTA,
3a3eMJIEHUE AJIEKTPOIIPHUOOPOB,

TexHUYecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHUE:
KOHJICHCATOP, KOIMPOBAJIBHBIN amnmnapar, CTpyWHbIN IPUHTED

Texnuueckue ycmpoucmea u npakmudeckoe npUMeHeHue: KOHOEHCamop,
KONUpoBanbHblll annapam, Cmpyunslil npunmep, 2enepamop Ban oe

I paagha.




Pewienue 3a0au no meme « 9ﬂ€Kmpu1180K0€ noney»

Peuierniue 3a0ay no meme « Qﬂekmpuqecme noie»

Obobwarowuil ypox no meme « dnekmpudeckoe noiey

4.2 IlocTOSIHHBIN 1eKTPUYECKUil TOK. 6/ 15

JJIEKTPUYECKUN TOK. YCIIOBUS CYLIECTBOBAHUS
DIIEKTPUYECKOTO TOKa. MICTOUHMKH TOKA.

Cuina toka. [TocTostHHBIN TOK. Hanpsiokenue.

Hanpsiowcenue U u 3/[C E

HpakmuKyM «Hccnedosanue 3asucumocmu cuivl moka om
HANPANCEHUA 0151 1AMNbl HAKATUBAHUSL. »

HpaKmuKyM «Uccnedosanue 3asucumocmu Cuivl moka om HAanpAsicenus
07151 TAMNbL HAKATIUBAHUSA. »

3axkon Oma JiJ1sl yyacTKa LeTu.

JIEKTPHUECKOE COMTPOTHBIICHHUE. 3aBUCHMOCTB COTTPOTUBRIICHHS
OITHOPOIHOTO MPOBOIHUKA OT €10 JYTHHBI 1 IUIOLAH ITONEPEYHOrO
CEUCHUS.

VrenpbHOE CONPOTUBIICHHE BEIECTRA.

HOCHCI[OB&TGJ'II)HOG, napajajiCJabHOC COCAUHCHNEC ITPOBOIHUKOB.
CMelranHoe COCAMHCHHNC ITPOBOAHUKOB

KOHO@HCGmOp 6 yenu noCmosHHO20 mokKa

Texnuueckue ycmpoﬁcmea U mexrnojocudecKue npoyeccol. amnepmemp,
co/ibmmemp, peocmam, CHemuuxk SﬂeKmpuUQCKOZZ 9HepcUuu

Pewenue 3a0au no meme «3axkon Oma 05 yyacmka yenuy

Pabota snexkTpuyeckoro Toka. 3akon Jxoyms—IJlenna.
MOIIIHOCTb NIEKTPUYECKOTO TOKA.

JJ1C 1 BHyTpEeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3aKOH




Oma J17151 TOTHOM (3aMKHYTO# ) SIEKTPUYECKON TETH.
KopoTkoe 3aMbIKaHuE.

Pacuém pazeemenénnulx anekmpuyeckux yeneu. Ilpasuna Kupxeogpa 1
Pacuém pazeemenénnvix snexmpudeckux yenet. Ilpasunra Kupxeogha |
Pacuém pazeemenénnulx anekmpuyeckux yeneu. Ilpasuna Kupxeogpa 1
Toxu B pa3nu4HbIX cpenax 6/15

(JJIEKTPOHHAs! MPOBOAUMOCTh TBEPIBIX METAJUIOB.

3aBHMCUMOCTb CONPOTHUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

CBEpXIPOBOJUMOCTb.

(DJIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX

Ty4KOB.
3aucumocms conpomugienus Memaiios om memnepamypol. 1
Ceepxnpogooumocme.
Pewienue pacuemuvix 3a0a4 ¢ A6HO 3A0AHHOU U HESA8HO 3A0AHHOU 1
(husuyeckoli MoOenvio ¢ UCNONb308AHUEM OCHOBHBIX 3AKOHO8 U (hopMYL
J10CTMOSIHHO20 TOKA.
PelieHUe KaueCmeeHHbIX 3a0au, mpedYIowux NPUMeHeHUs, 3HAHUU U 1
BAKOHO8 NOCIMOSIHHO20 MOKA.

[loyTpOBOHUKH. CobcTBeHHas u MIPUMECHAs

[IPOBOJIMMOCTH MOTyIPOBOJHUKOB. CBOICTBa p—n-niepexoa.

[TomypoBOJHUKOBBIE TPUOOPBI.

DJIEKTPUYECKUI TOK B pACTBOPAX U paciuiaBax 3JIEKTPOJIUTOB.

(DJIEKTPOIIUTUYECKAS TUCCOLALIMSL.

(DJIEKTPOIIN3.
Baxonvr Dapades 015 2nekmponusa. 1
Ulabopamopuas paboma: Hccnedosanue 3asucumocmu I/]C 1
CabBAHULECKO20 IeMEHMA OM 8PeMeHU NPU KOPOMKOM 3AMbIKAHUU
Texnuyeckue yCmpoucmea u npaKkmuieckoe npumeHenue: 2asopaspsaounsie |1

1avnbl, 21eKmpoHHO-Ty4esas mpyoxa,




DIEKTPUUYECKUI TOK B razax. CaMoCTOSTENbHBIN U
HEeCaMOCTOSITENbHBIN pa3psia. Monnus. [1na3ma.

UlabopartopHas pabora: U3mepenne DJ{C u BHyTpeHHETO
COIIPOTHUBJIEHUS HCTOYHUKA TOKA.

Ulabopamopuas paboma: Hccnedosanue pasHocmu nomeHyuaios
Meorcoy nonocamu UCMOYHUKA MOKA OM CUTbL MOKA 8 Yenl.

Paznuunvie Munsvt camoCmosmeibHo20 paspﬂda

Texnuueckue ycmpoucmea u npakmuieckoe npumMeHeHue:
1071YNPOBOOHUKOBbLE NPUOOPBL: OUOO, MPAHIUCIOP, OMOOUOO,
c6emoouoo

Texuuueckue ycmpoﬁcmea u npaKkmu4deckoe npumeHerue. cajlb6anHuKka,
aqbuHupoeaHue Medu, 6bLNIAGKA AJNMOMURUA, S]IEKMPOHHAS MUKDOCKONUU

Pe3epBHoe Bpems 1

Duznyeckuii npakTukym 10

[ Ipaxmuxym «zmepenue pasroodelicmayioueli cuil npu 08udiceHuu 6pycka no
Haxnonnoti nnockocmu. »

/ Ipakmuxym «Hzmepenue pagrnoodeticmayroujeli CUl npu 08UdceHUuU 6pycka no
HaxoHHOU niocKkocmu. »

/ Ipakmuxym «Hzmepenue koa¢dhuyuenma nosepxHOCMHO20 HAMANCEHUSLY

[ Ipaxmuxym «H3mepenue kodsguyuenma nosepxHoCmMHO20 HATANCCHUS)

[ Ipaxmuxym «HM3mepenue KodapuyueHma nosepxHoCmHO20 HAMINCEHUS
I 3mepenue abcontomuonl 61aiCHOCmuU 8030yXad U OYEHKA MACChl NAPO8 8
novewernuuy

[ Ipaxmurym «HM3mepeHnue KodguyueHma nosepxHoCmHO0 HAMANCEHUS
I 3mepenue abcontomuonl 61aiCHOCMu 8030yXa U OYEHKA MACChl NAPO8 8
novewenuuy

[ Ipaxmuxym» Hccrnedosanue cMeuanio2o cOeOUHeHUs: Pe3UCOpPO8 «

/ Ipakmuxym «Hccredosanue cMeuanHo2o coeOuHeHus pe3ucmopos «




[ Ipaxmuxym «Pacnpedenenue pasnocmu nomenyuanos (Hanpsdicenus) npu
nocrnedosamenbHoM CoeOUHEeHUU KOHOEHCAMOPO8)

[ Ipakmuxkym «PacnipenesieHue pa3HoCTH OTEHIUAJIOB (HANPSAKEHUNA) PH
nocjae10BaTeIbHOM COeTMHEHHH KOHIEHCATOPOB)

COAEPKAHUE YYEBHOI'O ITPEJIMETA «®U3UKA» 11 kiaace



ba3oBblii ypoBeHb (2 4aca)

Vri1y0/1eHHbIi ypoBeHb (5 4acoB)

PA3JIEJT 4. OJIEKTPOJJMUHAMUKA (11 u)

PA3JIEJI 4. OJIEKTPOJUHAMUKA (27 u)

Tema 4. Maznumnoe none. Inekmpomaznumuasn unoykyus (11 )

Tema 4. Maznumnoe none (14 u)

IIocTostHHBIE MarHUTHL. B3anMmoaelicTBUE MOCTOSHHBIX MarHUTOB. MarHuTHoOE
rosie. Bektop MarHuTHOM MHAYKIUH. [[pHHIUIT CynIeprio3UIIMM MarHUTHBIX
nosield. JInaum maruuTHOM MHAYKUMK. KapTuHa nMHMI MarHUTHOM MHIAYKIUU

B3anmonelicTBrE MOCTOSHHBIX MATHUTOB U IIPOBOJHUKOB C TOKOM. MarHutHoe
rose. Bektop MarHuTHOM MHAYKUMH. [[pyHINI Cynieprno3uiiuu MarHUTHBIX
rosnei. JIMHMKM MarHUTHOM MHAYKUIMK. MariuTHOE 1oJIe MPOBOJHUKA C TOK

[0J151 TOCTOSTHHBIX MarHUTOB.
MarauTHoe noJje NpoBOJHMKA C TOKOM. KapTuHa nuHUI MHAYKIIUU
MarHUTHOTO
[10JIs1 JUIMHHOTO IIPSIMOTO NMPOBOJAHUKA U 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOJIHHKA,
KaTylmku ¢ TokoM. OnbIT Dpcerena. BzanmoneicTBre NpoBOJHUKOB C TOKOM.
Cuiia AMriepa, €€ MOy/lb M HallpaBJICHHUE.
Cuna Jlopenua, e€ MOAyiIb U HallpaBlieHHe. J[BUKeHNE 3apsSAKEHHON YaCTHUIIbI B
OTHOPOJTHOM MarHUTHOM ToJie. PaboTa cuisl
Ulopenna. SIBieHne aeKTpoMarHuTHOM HHyKIMK. [I0TOK BEKTOpa MarHuTHOM
nHaykiuud. 3J]C naaykiuun. 3akoH 3J€KTPOMArHUTHOM MHAYKIMU Dapases.
Buxpesoe annekrpuyeckoe nojue. JC uHIyKIMU B TPOBOAHUKE, JTBHKYILIEMCS
[TOCTYIIaTEIbHO B OAHOPOAHOM MarHuTHOM noiie. [Ipasumo JleHua.
NHnykTuBHOCTB. SBieHne camouHaykiuu. IJ1C caMOMHIYKIIUH.
DHEpPrusi MArHUTHOTO TOJISI KATYIIKU C TOKOM.
(DIIEKTPOMAarHUTHOE MOJIE.

Texnuyeckue ycmpoucmea u npaKmuyeckoe HpUMeHeHue:
MAarHuThl, 3JI€KTPOMATHUTHI,
HaCTHIL], MHAYKIMOHHAS T€Yb.

ITOCTOSAHHBIG
QJICKTPOABHUI'ATCIIb, YCKOPUTCIHU 3JICMCHTAPHBIX

Hemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE AIIEKTPOHHOTO MMyYKa MAarHUTHBIM TOJIEM.

JIuHUY MHAYKIMU MarHUTHOTO ITOJIS.

B3anMopneiicTBue AByX IPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

[eiictBue cuiibl JIopeHIa Ha HOHBI AIEKTPOJIUTA.

SIBreHHE >IEKTPOMArHUTHON MHAYKIUH.

IIpaBuno Jlenna.

3aBucumocth DJIC MHIYKIIMK OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO

AR e B A o e

(TpssMOTO MPOBOAHMKA, KaTYIIKK U KPyroBoro Butka). OmeIT Ipcrena. Cuna
Amriepa, e€ HanpaBiieHue u Moayiib. Cuia JlopeHua, e€ HanpaBieHue U MOJYIb.
J[BrOKeHWE 3apsHKEHHOM YacTUIIB B OTHOPOHOM MarHUTHOM mose. Pabota
cuibl JlopeHia. MarautHoe nosie B BemecTse. PeppomacHemuxu, napa- u
ouamazHemuxu

Texnuueckue ycmpoticmea u mexXHOA02UYECKUe Npoyeccyl: TPUMEHEHU
[TOCTOSTHHBIX MarHuTOB, AJIIEKTPOMArHUTOB, TeCTeP-MYJIbTUMETP
PIIEKTPOABUTATENH SIKOOH, YCKOPUTENHU DJIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu

1. KapruHa JIMHUN MHAYKIANA MarHUTHOTO IOJIS IOJIOCOBOTO M MOJKOBO
00pa3HOro MOCTOSHHBIX MarHUTOB.

2. KapruHa nuHMI MarHUTHOM MHAYKLUUHU TMOJIS JJIMHHOIO MPSIMOTO
IPOBOAHMKA U 3aMKHYTOTO KOJBLEBOIO IPOBOJHMKA, KaTYLIKH (
TOKOM.

3. BzaumoneicTBHE IBYX MPOBOJIHUKOB C TOKOM.

4. Cwuna Ammepa.

5. JevictBue cuibl JIopeHIla Ha HOHBI ANIEKTPOIIUTA.

6. HaOmroneHue IBHKEHMS ITydKa IEKTPOHOB B MAarHUTHOM I10JIE.

7. IlpuHuun NENUCTBUS AIIEKTPOU3MEPUTETLHOTO puodopa

MarHUTO3IEKTPUYECKON CUCTEMBI.
Yuenuueckuii sxcnepumenm, nabopamopnuie pabomeol, npaxmukym
UccaenoBanne MaraiuTHOTO 1OJIS IIOCTOSTHHBIX MAarHUTOB.
HccnenoBanne cBONCTB eppOMArHETUKOB.
Hccnenosanue AeHCTBUS MOCTOSHHOTO MArHUTa HA PAMKY C TOKOM.
N3mepenune cuiibl Ammepa.
N3ydenune 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.
OrnpeneneHre MarHUTHOM MHIYKLIMHU HA OCHOBE M3MEPEHUS! CHUIIbI
Amrnepa.

S




MOTOKA.
10. SIBneHMEe CaMOMHIYKIIVH.
Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomeot
1. M3yueHue MarHuTHOTO NOJIS KaTyIIKH C TOKOM.
2. HccnenoBaHue AeiicTBUS MOCTOSHHOIO MarHUTa Ha PAMKY C TOKOM.
3. HccnenoBanue siBIEHUS AIEKTPOMAarHUTHON MHTYKIIHH.

Tema 5. Inekmpomaznumnan unoykuyus (13 u)

SIBneHre 2IeKTpOMarHuTHOM MHAYKIMU. [TI0TOK BEKTOpa MarHUTHOM MHTyKIIHUH.
OJIC nHayKIuu. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIMK Papazaes. Buxpesoe
pbiiekTpuueckoe nojue. Toku @yko. OJC HHAYKIMY B IPOBOAHUKE, ABMKYIIEMCS
[TOCTyTaTeIbHO B OJHOPOAHOM MarHuTHOM mose. [IpaBuio JleHma.
MunykTuBHOCTD. Karyika MHAYKTUBHOCTH B IIEMU MOCTOSTHHOTO TOKA.
SABnenue camonnaykiuu. 3/1C caMOUMHAYKIIMUA. DHEPTUsl MArHUTHOTO MOJIsS
[KaTyTKy

C TOKOM. DJICKTPOMarHuTHOE T10JIe

Texnuueckue ycmpoucmea u mMexHONO02UYecKUue npoyeccvl: UHIYKIMOHHAS
[1e4b, COJICHOM/I, 3allUTa OT INEKTPHU3AIUUA TEJI MPU JIBWIKEHUHW B MarHUTHOM
mojie 3eMiIu.

lemoncmpayuu
1. HaOmroneHue sBIEHUS NEKTPOMATHUTHON HMHIYKIIUH.
2. Uccnenosanne 3apucumoctu DJIC MHIAYKIIMH OT CKOPOCTH

M3MEHEHHsI MarHUTHOTO MOTOKA.
3. Ilpaswuiio Jlenna.
4. IlaneHue MarHuTa B aJIOMMHUEBON (MeIHOI) TpyOe.
5. JSIBneHue caMOMHIYKIIVH.
6. UccnenoBanne  3aBucumoct OJIC  caMOMHAYKIMH — OT
CKOPOCTH M3MEHEHHSI CHITBI TOKA B TICTIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomol, npakmuKym
1. HccnenoBanue siBIE€HUS MIEKTPOMAarHUTHON UHIYKIIMH.
2. Omnpenenenue MHIYKLIUN BUXPEBOTO MAarHUTHOTO MOJIS.




3. MUccrenoBaHue sBICHUST CAMOMHIYKITHH.
4. COopKa MOJIeIIU AIIEKTPOMArHUTHOTO TeHepaTopa.

PA3JIEJI 5. KOJIEBAHUW S U BOJIHBI (24 u)

PA3/IEJT 5. KOJIEBAHUW A U BOJIHEBI (60 u)

Tema 1. Mexanuueckue Koneoanus u 31eKmMpoMazHumHusle Koneoanus

(94

Tema 1. Mexanuueckue xoneoanusn (10 u)

KoneGarenbHas cucrema. CBOOOIHBIE MEXaHUYECKUE KOJICOAHUSI.
["apmonunueckue konebdanus. [lepuon, yactora, aMruTyaa 1 gasza xKoneOaHuil.
[ [py>KUHHBIN MasTHUK. MareMaTU4eCKUl MasTHUK. YpaBHEHUE
rapMOHMYECKUX KoneOanuil. [IpeBpaiienue sHepruu mpu rapMOHHYECKUX
KOJICOQHMSIX.

KoneGarenbublil KoHTYp. CBOOOIHBIE ANIEKTPOMArHUTHBIE KOJIeOaHUs B
1/1ea]IbHOM KOJIe0aTeTbHOM KOHTYpe. AHAIOTHS MEKIY MEXaHUYECKUMH U
PIIEKTPOMAarHUTHBIMU KosieOaHusiMu. Dopmyna ToMcoHa. 3aKoH coXpaHeHUs
HPHEPTUU B UJICaJIbHOM KojiebaTrenbHOM KoHType. [IpeacraBnenue o
3aTyXaronux KoieOaHusx. BolHyKIeHHbIE MEXaHUYECKUE KoeOaHusl.
Pe3zonanc. BeiHyX/1eHHBIE 3JIEKTPOMarHUTHBIE KOJICOaHusl.

[lepemenHbIi TOK. CUHYyCOMAATBHBIN ITIEPEMEHHBIN TOK. MOIIIHOCTD
[IEPEMEHHOI0 TOKa. AMILTUTYIHOE U JEHCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U
HanpspkeHus. Tpancdopmarop. [IpousBoacTBo, nepenaya u norpedieHue
PIIEKTPUYECKON 3HEPTUU. DKOJIOTUUECKUE PUCKU IIPU ITPOU3BOJICTBE
piieKTposHeprun. KynbsTypa Hcnoiab30BaHus 2JEKTPOIHEPTUU B TOBCEAHEBHOM
PKU3HU

Texnuueckue ycmpoucmea u npakmuyeckoe npumereHue: dIEKTPUIECKUM
3BOHOK, T€HEPATOp IEPEMEHHOI0 TOKA, TMHUM IEKTpONepeaad.

Jlemoncmpayuu
1. HccnenoBanue napaMeTpoB KosieOaTeabHOW CUCTEMBI (IPY>KUHHBIN
WM MaTeMaTU4eCKUN MasiTHUK).
Habmrogenne 3aryxaronux KoJieOaHuii.
HccnenoBanre CBOMCTB BIHYKICHHBIX KOJICOAHUH.
Habnronenne pe3onanca.
CB0OOAHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMsL.
OcmnorpaMMbl  (3aBUCHMOCTH  CHJIBI TOKa M HANpPSDKEHUS OT
BPEMEHM) JUISl NEKTPOMArHUTHBIX KOJICOaHHH.
7. Pe3oHaHC npu nocienoBaTeIbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKH

AN

KonebarenpHas cucrema. CBOOOIHBIE KOIEOAHUS.

["apmonmueckue konedanus. Knnemarnueckoe n JUHAMHUYECKOE OMMCAHUE.
DHEPreTUYeCcKoe OMUCaHNe (3aKOH COXPAaHEHUsI MEXaHUYECKOW YHEPTHH).
Bb1600 OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KOeOAHUU U3 UX
bHepeemuyecko2o

U KUHEMamuyecko20 ONUCAHUSL.

Amnaumyoa u gpaza konedanutl. Ceda3b amMniunyowvl KoieOaHuu UcCX0OHO
GeNUYUHBL C AMIIUMYOAMU KOTeDAHUL €€ CKOPOCU U YCKOPEHUS.

[lepuon u yacrora koneOanuii. [lepros ManbIx cBOOOTHBIX KOIEOAHUI
MaTremMaTnueckoro MasiTHUKa. [lepron cBOOOIHBIX KoeOaH i PY>KUHHOTO
MasiTHUKA.

[TonsiTre o 3aTyxaronux Konebanusx. BeinyxieHnbie konebanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BUJ pe30HAHCHOW KPUBOM.
ABTOKOJIE0aHUS

Texnuueckue ycmpoticmea u mexHoi02uieckue npoyeccvl: METPOHOM,
Jachl, Kaueslu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceificMorpad.

Hemoncmpavuu

1. 3ammchk koieOaTeIbHOTO IBUKCHUSI.

2. HaOmroneHue HE3aBUCHMMOCTH TEPHOJAa MaJIbIX KOJieOaHUH rpy3a
Ha HUTH OT aMIUTUTY/IBL.

3. HccnemoBaHue 3aTyXarolMX KONEOAHWM M 3aBHUCHMOCTH IEPHOAJ
CBOOOJHBIX KOJIeOAHUM OT CONTPOTUBIICHUS.

4. WccrnenoBanue koie0aHUI Tpy3a Ha MAacCCHBHOW NMPYXKUHE C IENBK
(hopMUpPOBaHUS MPEICTABICHUN 00 HeaTbHOW MOJICTH MPY>KHHHOT(
MasiTHUKA.

5. 3axoH coXpaHEHUs HEPruM MpH KoJeOaHUAX rpy3a Ha Mpy>KUHE.

6. VccnenoBaHue BBIHYKIECHHBIX KOJICOAHUH.

7. Habmronenue pe3oHaHca.

Yuenuueckuii IKCnepumernm, ﬂaﬁopamopnble paﬁombl, NPAKMUKYM




WHAYKTUBHOCTHU M KOHJEHCATOpA.
8. Mogenb TMHUM IEKTPONEPEAAUH.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomot
1. HccnenoBaHue 3aBUCUMOCTHU MEpUOJA MalIbIX KoyiebaHHM rpy3a Ha
HUTH OT JJIMHBI HUTH U Macchl Ipy3a.
2. HccrnegoBaHue mepeMEHHOTO TOKAa B IEMH W3 IOCIEAOBATEIbHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTyIIKH U Pe3UcTopa

1. Hsmepenue nepuozaa CBOOOIHBIX KOJIeOaHUN
HUTSHOTO U MIPYKUHHOTO MasiTHUKOB.

2. H3ydyeHue 3aKOHOB JBIDKEHHUsS Tejla B XOZA€ KOJeOaHWA Ha yHpPyTrom
roJiBece.

3. H3ydeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

4. TIpeobpazoBaHue SHEPTUU B IPY>KMHHOM MasITHUKE.

5. HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXarOMIUX KoJeOaHUH.
6 . MccnenoBanue BHIHYXICHHBIX KOJICOAHUH.

Tema 2. dnekmpomaznummusle konevanus (15 u)

KonebarenpHbIi KOHTYp. CBOOOIHBIC ANIEKTPOMATHUTHBIC KOJICOAHUS
B ujaeanbHOM KojebOarenbHOM koHType. @Dopmyna Tomcona. Ceasw
amnaumyosl  3apsioa  KOHOeHcamopa ¢ AMAAUmyoou CUulbl MmMoKa 8
KonebamenvHoM KOHMype. 3aKOH COXpaHEHHsI SHEPrUM B UACAIBHOM
[Kosie0aTeIbHOM KOHTYPE.
3aTyxarolue eKTpOMarHuTHhIE KojeOaHus. By 1eHHbIe
PIIEKTPOMATHUTHBIE KOJICOaHMSI.
[lepemeHHbII TOK. MOIIHOCTH IEPEMEHHOTO TOKA. AMIUTUTYIHOE
1 ICHCTBYIOIIECE 3HAYCHHUE CHITBI TOKA U HANIPSHKCHUS TTPH Pa3IUIHON Gopme
3aBHCHMOCTH TIEPEMEHHOTO TOKa OT BPEMEHHU.
CunycouoanvHulil nepemeHnblli mox. Pezucmop, Konoencamop u kamywka
UHOYKIMUBHOCMU 8 YeNU CUHYCOUOATbHO20 NepeMeHH020 moka. Pesonanc
mokos. Pezonanc nanpsaceHul.
M neanbubrit Tpanchopmatop. [IpousBoacTBo, nepeaada u noTpedacHue
PIIEKTPUYECKON DHEPTUH.
DKOJIOTMYECKUe PHUCKA TPH TMPOU3BOACTBE  ANEKTPOIHEPTHH.
Kymerypa ucronbp30BaHusI SIEKTPOIHEPTHH B IOBCEIHEBHOM

PKU3HU.
Texnuueckue ycmpoticmea u mexHoio2uyecKue npoyeccol: SIEKTPUUECKUil
BBOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TMHHUH JJIEKTPOTepeIay.
Hemoncmpayuu

1. CBoOoaHBIE NIEKTPOMArHUTHBIE KOJIEOAHUSI.

2. 3aBUCUMOCTDh YacCTOThl CBOOOJHBIX KOJI€OAHUN OT

WHAYKTUBHOCTU U EMKOCTHU KOHTYpa.
3. OcuwinorpamMmsl 3J€KTPOMarHUTHBIX KOJI€OaHUM.
4. Teneparop He3aTyXaroMIKX IEKTPOMArHUTHBIX KOJICOAHUH.
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Monenb QJICKTPOMAIrHUTHOI'O I'€HEPATOpAa.

6. BriHyXeHHBIE CUHYCOUIAJIbHBIE KOJICOAHNUS.

7. Pesucrop, KaTyllka  MHIYKTUBHOCTH W KOHJIEHCATOP
B 1IETIH TIEPEMEHHOTO TOKA.

8. Pe3onanc mpu mocienoBareIbHOM COCTUHEHHH PE3UCTOpa,
KaTyIIKUd UHAYKTUBHOCTH M KOHJIEHCATOpA.

9. YcTpoifcTBO M MPUHIMI IEHCTBUS TpaHCchopMaTopa.

10. Mogenps TMHUHU ANIEKTPOIEpEIayn.
Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, RPAKMUKYM

N3yuenue tpancopmaropa.

2. Uccnenosanue IIEPEMEHHOI0  TOKa  4epe3
MOCJIEIOBATEIFHO COCTMHEHHBIC KOHICHCATOD, KaTYyIIKY U
pe3ucrop.
3. HaOGmroneHue 31eKTpOMarHuTHOTO pe30HaHCa.

4, I/Icme()oeauuepaﬁombl UCMOYHUKO6 ceema 6 Ueénu nepemennHozo
MmOoKda.

Tema 2. Mexanuueckue u 31eKmpomazHumusle 60aHbl (5 u)

Tema 3. Mexanuueckue u nekmpomazHumuule oanwt (10 u)

MexaHnndeckue BOJIHBI, yCI0BUA pacnpocTpanenus. [lepuon. Cxkopocts
[PaCIIpOCTpaHEHHMs U ITIMHA BOJIHBL. [lonepednsle u IpoAOIbHbIE BOJIHBI.
uTepdepeniys u nudpakiys MeXaHHUeCcKuX BoJIH. 3ByK. CKOpOCTh 3BYKa.

[ pomkocTh 3ByKa. Bricota ToHa. TeMOp 3Byka. DIeKTpOMarHuTHbIE BOJIHBL.
Yc1oBYs U31ydeHUs 2JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BEKTOPOB E, B, v B 3JIeKTpOMarHuTHOU BoJiHE. CBOMCTBA 3JIEKTPOMATrHUTHBIX
BOJIH: OTpakeHUE, MPeJIOMIICHHUE, NOJsIpU3alus, Tudpakuusi, MHTepdepeHus.
CKOPOCTB 3JIEKTPOMAarHUTHBIX BOJH. 1IKaia 3IeKTpOMarHUTHBIX BOJIH.
[IprMeHeHne TIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY. [[pHHIIUTIBI
[PaanoCBA3M U TeneBUIeHNA. Painonokanus. DIeKTpOMarHUTHOE 3arps3HEHNE
OKpY>Karollen Cpe/ibl.

Texnuueckue ycmpoticmea u Hnpakmuieckoe npuMeHeHue: MY3bIKaIbHBIC
MHCTPYMEHTBI, YJIBTPa3BYyKOBasi TMArHOCTHMKA B TEXHHUKE U MEIUIIMHE, paaap,
paauonpuEéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-meub.

Jemoncmpayuu

MexaHnuecKkue BOJIHBI, YCIOBHS UX pacnpocTpaHeHus. [lonepeunsie

1 ipoioibHBIE BOMIHEL. [lepros, CKopoCTh pacipoCTpaHEeHUs U JAJIMHA

BoJIHBI. CBOMCTBAa MEXAaHUYECKUX BOJIH: OTPAXEHHE, IPETOMIIEHHE,
HTepdepeHus 1 Tudpakius.

3ByK. CKOpoCTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.
[1lymoBOeE 3arpsi3HEeHHE OKpY Karollel cpeibl.

(DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBUS U3IYUYEHUS SJIEKTPOMArHUTHBIX

BOJIH. B3anMHas opueHTanys BEKTOPOB B JIEKTPOMAarHUTHON BOJIHE.

(CBOICTBA JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, PEIOMIICHNUE, MTOJISIpU3aLus,
mHTepdepeniys u nudpaxuusd. [llkana anekrpoMarHuTHbIX BOJIH. [Ipumenenne
HIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U ObITY. [[pUHIMITBI paanocBsi3zu

1 TeneBuieHus.  Paauonokanms.  DIEKTPOMAarHUTHOE — 3arpsi3HEHUE
OKPY’KAIOLIEH CPeIbl

Texnuueckue ycmpoucmea u npakmuyeckoe npumeneHue: MY3bIKaJIbHbIE
MHCTPYMEHTHI, pajnap, paauonpuéMHHK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-
[leub, yIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEIUIMHE.

1. OOpa3zoBaHHE W PACIPOCTPAHEHHUE TMOIMEPEUYHBIX MU MPOIOIBHBIX

Jlemoncmpayuu




BOJIH.

Konebmtomieecs Teno Kak MICTOYHUK 3BYyKa.

Habmonenne orpaykeHns! 1 IPETOMIICHHS MEXaHMIECKHUX BOJIH.

Habmronenue narepdepeHunu u Jupakiuid MEXaHUIeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HabGmronenre cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIUTYION U

4acTOTOM KosieOaHUil.

HccnenoBanue  CBOICTB ANEKTPOMAarHUTHBIX
OTpa’keHHUe, TPEIIOMIICHHE, TTOJISIPH3AINs, TU(PAKIIHS,

UHTEepEpEHIHSL.

AN AP

BOJIH

OO6pa3zoBaHue U pacIpOCTPaHEHHE MOMEPEUHBIX U MPOAOIBHBIX
BOJIH.
Konebmtomieecs Teno Kak MICTOUHUK 3BYyKa.
3aBHCUMOCTb JITMHBI BOJHBI OT YaCTOTHI KOJICOAHHIH.
HabGmronenue orpaxeHus ¥ NpeoMIICHUsT MEXaHUYECKUX BOJIH.
HabGmronenne natepdepeHuu u U paKiini MEXaHNIeCKUX BOJTH.
AKyCTHYECKHI pE30HAHC.
CBolicTBa yIbTpa3ByKa U €ro IPUMEHEHHE.
HabGmronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTBI TOHA C aMILTUTYIO0M
1 4acTOTOM KoJieOaHUH.
HccnenoBanue CBOWCTB ANIEKTPOMATrHUTHBIX

BOJTH: OTpakeHHe, MPEIOMIICHUE,
noJsipuzanus, qudpakuus, uareppepennus.10. O6HapyxeHue
MH(PaKPaCHOTO U YAbTPadUOIETOBOIO H3ITyUYEHUI.
Yuenuueckuit sxkcnepumenm, nabopamopnwvie pabomei,
npAKmMuKym
11. M3yuenue napaMeTpoB 3ByKOBOM BOJIHBI.
12. N3yueHne pacIpoCTpaHEeHU
B 3aMKHYTOM IIPOCTPAHCTBE.
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10.

3BYKOBBIX BOJIH

Tema 3. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

['eomeTprueckas ontuka. [IpsmonanHeHOe paclipocTpaHEHHUE CBETA B
OIHOPOHOM cpefe. ToueuHbli uCTOUHMK cBeTa. JIyu cBera.

OTpaxkeHue cBeTa. 3aKoHbI OTpaXkeHus cBeTa. [locTpoenue n3odpaxeHuii B
[JI0CKOM 3€pKaje.

[Tpenomiienne cBeTa. 3aKOHbBI NMPENOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTeNb
npesomieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHslid yroa MmosHoro
BHYTPEHHETO OTPAKEHUSI.

/Tucniepcust cBera. CrioxkHbIN cocTaB Oenoro ceera. [[Bet. CoOuparomiue u
[pacCerBarOIINE JIVH3BI.

Tonkast muH3a. @OKYyCHOE PacCTOSIHUE U ONTUYECKasi CUJIa TOHKOM JIMH3BI.
[TocTpoenue n300pakeHU B COOMPAIOIINX U PACCEUBAIOIINX JTMH3AX.
DopMysia TOHKOH JIMH3bI. YBEINYEHHUE, 1aBAEMOE JIMH30M.

[ Ipenensl IPUMEHUMOCTH FEOMETPUUYECKON ONITHKH.

BonHoas ontuka. MaTepdepennns ceeta. KorepeHTHbIE HCTOYHUKH. YCIOBHS
HaOII0AEHNS MAKCHMYMOB 1 MUHUMYMOB B UHTE€P()EPEHIIMOHHOM KapTHHE OT

[IpsiMonuHeHOe pacpocTpaHeHUE cBeTa B OHOPOAHOM cpene. Jlyu cBeTa.
ToueuHblii HCTOUHUK cBeTa. OTpaskeHUe cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[locTpoenue n3o0paxenuil B miockoM 3epkaie. Coepuueckue 3eprana.
[IpenoMnenue cBera. 3aKOHBI PETOMIICHHSI CBeTa. AOCOJIFOTHBIN TTOKa3aTeh
penomiieHust. Omuocumenshwiil nokazamens npenomienus. Ilocmosncmeo
UaACMomyl ceema u COOMHoOueHue OUH GOIH NPU Nepexooe
MOHOXpOMamuueckoeo ceema uepes epanuyy pazoenda 08yxX Onmu4eckux cpeo.
X00 nyueti 6 npusme. ucniepcust cBera. CloxkHbIN cocTaB Oesoro ceera. L[Ber.
[TonHOE BHYTpeHHee oTpaxeHue. [IpenenbHblil yros HoJIHOro BHyTPEHHETO
oTpaxxkenus. Coouparowue u pacceusaioujue nun3svl. ToHkas muH3a. PokycHOe
pacCTOsSHUE U ONTHYECKasi CHJla TOHKOM JIMH3bI.

Basucumocms okycHo2o paccmosinus moHKoU cghepuueckoil 1un3bl om eé
ceomempuu U OMHOCUMENLHO20 NOKA3AMENs NPENOMAEHUSL.

DopMyna TOHKOH JIMH3BL. YBEJIMYEHHE, JaBAEMOE JIMH30M.

X00 nyua, npowteoute2o 1uH3y noO NPOU3EONbHLIM Y2IOM K €€ 2NA6HOU




NBYX CHH(a3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

JIndpaxuus ceera. {udpaxnronnas pemerka.

VcrioBre HaOMIONEHMS TIIaBHBIX MAaKCHMYMOB TPH Ta/ICHUU
MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIMOHHYIO PEIIETKY.
[lonsipuzanus cBeta

Texuuueckue ycmpoﬁcmea u npakmuyeckoe npumerHeHue: OYKH, JIyIa

ONTHKA, TUPPAKINOHHAS PEIIETKA, TOJISPOHI.

Jlemoncmpayuu

1. IlpsMonuHEHOE PacHpOCTPAHEHHUE, OTPAKEHUE U IIPEIOMIICHUE
csera. OnrTuyeckue npuoOOpkI.
[Tonnoe BHyTpeHHee oTpakeHue. Mozenb cBeToBoA.
HccnenoBanne CBOWCTB M300pakeHUH B JIMH3aX.

doroanmapar, MPOEKIIMOHHBIM amnmapar, MUKpPOCKOII, TeJIECKON, BOJOKOHHAs]

onmuueckou ocu. Ilocmpoenue uzobpadicenuii mouku u ompesKa

pAMOLL 6 COOUPAIOWUX U PACCEUBAIOWUX TUH3AX U UX CUCTHEMAX.

Onmuueckue npubopwi. Paspewaiowas cnocoonocms. I1a3 kak onmuueckast
cucmema.

[Ipenenbl IPUMEHUMOCTH TEOMETPUUYECKOM ONTUKH.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE HICTOYHUKU. YCIOBUS
HaOII0EHNs MAKCUMYMOB 1 MUHUMYMOB B UHT€P(QEPEHIIMOHHOMN KapTUHE OT
[IByX KOI€pPEHTHBIX UCTOYHUKOB. [IprMephI Ki1acCU4eCKUX
MHTEPPEPEHIIOHHBIX CXEM.

Jludpaxmus cBera. Judpakunonnas pemérka. YcioBre HaOMIOACHUS TIIABHBIX
MaKCUMyMOB P TaJICHUM MOHOXPOMAaTHUECKOI'0 CBETa Ha JU(PPAKLIUOHHYIO
[PELICTKY.

[lonsipu3anus ceera

Texnuueckue YCmpotcmea U MexHoN02udecKue
ayna,

npoyeccoul. O4YKHU,

Mogenu MUKpPOCKOTIa, TEIECKOIIa.
Habmonenne nuaTepdepeHIum cera.
Hab6mronenue mudpaknuu cBera.
HaGmonenue nqucnepcun cera.
[TomydeHue ciekTpa ¢ TOMOIIBIO IPU3MBI.
[TomydeHue criekTpa ¢ TOMOIIBIO TU(GPAKITMOHHON PENIETKH.
10. HaGmronenue nonspusaiyu cBeTa.
Yuenuueckuit sxkcnepumenm, naéopamopnsie pavomaot
1. H3mepenue mokazaTesns MpeIoOMIICHHS CTEKIA.
2. HccnenoBanue cBOWCTB M300paKEHU B JIMH3AX.
3. HaOnronenue nucriepcuu cCBeTa.

N EEES

repuckor, (oToarmapar, MUKPOCKOT, MPOSKIIMOHHBIN armapar, pOCBETICHHUE
OTITUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS perIéTKa.
Hemoncmpavuu

1. 3axoHBI OTpaXXeHHUs CBETA.

2.  MHUccnenoBanue npeioMIICHHS CBETA.

3. HaOmonenue mogHOro BHYTPEHHETO OTpakeHus. MoJiellb CBETOBOIA.

4. HccnenoBanue xoma CBETOBBIX ITYYKOB 4epes
TJI0CKOTIAPAJUICTBHYIO IJIACTHHY U IPU3MY.

5. MHccnenoBanue CBOMCTB M300payKeHUH B JIMH3aX.

6. Monenu MUKpOCKoONa, TEIECKOIIA.

7. Habmonenne naTepdEpEHIINN CBETA.

8. HaOmonenue BETOB TOHKHUX IIEHOK.

9. HaOmonenue nudpakum cBera.

10. Uzydenue nqudpakimOHHON PEIIETKY.

11. HaGmronenue nudpakimOHHOTO CIIEKTpA.

12. HabmroneHue Aucriepcuu cBeTa.

13. HaOmroneHue nosisipusaiyu CBeTa.

14. TlpumeHeHue MOISIPOUIOB AJISI U3yUCHHUST MEXaHUICCKUX HANPSHKCHUN

Yuenuueckuit sxkcnepumenm, nabopamopuwie pabomot, npaKmuKym
1. W3mepenue nokazarelis MpeaoMIICHUS CTEKJIA.
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HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PAcCTOSIHHMS OT BELIECTBA

(Ha mpuMepe )KUJKHX JIUH3).

N3mepenune GpokycHOro pacCTOSHUSI pacCEUBAIOIINX JIMH3.

[ony4yenne n300paxxeHUst B CUCTEME U3 TUIOCKOTO 3epKaja U JIMH3HI.

[Tonmyuyenue n300paxeHns: B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue TelneCKOMMYECKUX CUCTEM.

Hab6mronenne nudpakumu, uHTEphEpEeHIINN 1 TIOJIAPU3AINH CBETA.

N3yyenue HOJIIpU3ALUU CBETa, OTPaKEHHOIO OT
MIOBEPXHOCTH JAUAIIEKTPHKA.

9. MW3yuenue unTepdepeHIMU Ja3ePHOTO U3TYUECHUS Ha IBYX IIEIISX.
10.

PO NN R

HaOmronenue aucnepcuu.
11. HaGmronenue u uccienoBanue qudpakiiMOHHOTO CIIEKTpA.
12. 3MepeHue JUTHHBI CBETOBOM BOJIHBI.
13. Ilonyuenue  crekrpa U3Iy4eHUs  CBETOAUOAA IpU

MTOMOITH TU(PPAKITMOHHONW PEIIETKHY.

PA3/IEJT 6. OCHOBBI CIIELIAJIbHON TEOPUU
OTHOCUTEJIbBHOCTH (4 u)

PA3/IEJT 6. OCHOBBI CITELIAJIbHON TEOPUU
OTHOCUTEJIbBHOCTH (5 1)

Tema 1. Ocnoswvt CTO (4 u)

Tema 1. Ocnoswvt CTO (5 u)

I'paHuIBI NPUMEHUMOCTH KJIACCUUECKON MeXaHUKU. ITocTymnarsl
CIELIMAJIBHON TEOPUH OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTH MOYJISl CKOPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTEIBHOCTH DWHIITEHHa OTHOCUTEIBHOCTD
OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHHU U COKPALLEHUE JIJIMHBI.

(DHEpTUs U UMIIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOM YaCTHULIbI. DHEPTHUs
IIOKOSI

[ paHMIbl IPUMEHUMOCTH KJIACCHUECKOM MeXaHMKU. IlocTynarel cieruanbHOM

TEOPUU OTHOCUTEIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM nHTepBal. [IpeodpasoBanus JlopeHna. YcioBue

PUYUHHOCTH. OTHOCUTEIBHOCTh OTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU

1 COKpallCHUE JIUIMHBI.

OHEPrus U UMILYJIbC PEIATUBUCTCKON YaCTHULIBL.

CBsI3b Macchl C SHEpPruel U UMITYJIbCOM PENITUBUCTCKOM YaCTHUIIBI. DHEPrHs

[TOKOSI

Texnuueckue ycmpoucmea U mexHoI02UYecKUue npoyeccol:

CIIyTHUKOBBIE IPUEMHUKH, YCKOPUTEIH 3aPsIKEHHBIX YaCTHLL.

Yuenuueckuit sxkcnepumenm, nabopamopuuie pabomoi, npaKkmuKkym
Onpenencuue UMIYJIbCA M DHEPIUU  PEIATUBUCTCKMX  YacCTHIL
(o ¢ororpadusiM TPEKOB 3aPSHKEHHBIX YaCTHII B MATHUTHOM I10JIE).

PA3JIE] 7. KBAHTOBA ST ®U3UKA (15 1)

PA3IE] 7. KBAHTOBA ST ®U3UKA (25 1)

Tema 1. Dnemenmeul Keéanmosoii onmuxu (6 )

Tema 1. Kopnyckynapno — eonnoeoii oyaausm (15 u)

Dortonbl. @opmyina [Inanka cBsS3K SHEPrUM POTOHA C €r0 YaCTOTOM. DHEPrus U

PaBHOBECHOE TEIUIOBOE M3IIyYCHHE (M3TydeHUE a0COIIOTHO YEPHOTO TEIA).




uMITyIbC (poToHa

OTtkpseiTie u uccnenoBanue Gorodrddexra. Onwitel A. I. CToneroBa. 3akoHbI
doroaddexra. YpaBuenue DitHmreiina aus poroaddexra. «KpacHas
rpannna» Goroaddexra. JlaBnenue ceera. Onpitel [1. H. JleGenenra.
XMMUUYECKOE IEUCTBUE CBETA.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeneHue. (POTOIIECMEHT,
(oTomaTInK, CoHeuHas OaTapesi, CBETOANO/.

Jemoncmpayuu
®oto3¢ppeKT Ha yCTaHOBKE € IIMHKOBOM ITACTHHOM.
HccnenoBanne 3akoHOB BHeNTHETO GoTodddexra.
CBeToauo.
Conneunas Garapes.

Sl .

3akoH cMemenus Buna. ['unore3a M. Ilimanka o kBaHTax.
@DOTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

Dotoaddext. Onbithl A. I. Ctonerosa. 3akons! hortodddexra. YpaBHeHHE
Diinmreitna s Gotorddekra. «KpacHas rpanuna» hortorddekra.
/laBiieHue cBeTa (B YaCTHOCTH, JIaBJICHHE CBETa Ha aOCOIOTHO
[TOTJIOLIAIOIYIO U @0COTIOTHO OTpa)arolryro moBepxuocts). Onwitsl [1. H.
JIeOenena.
BonHoBeIe cBOlcTBa yacTull. Bonnsl ne bpoisa. [iimHa BoiHsl ne bpoitis
1 pa3Mephl 00JaCTH JIOKAIU3AlUU ABMKYIIEHCS YaCTHIIBI.
KopmyckynsipHO-BOTHOBOM AyanusM. Judpakuus sIeKTpOHOB Ha
KpUcCTaJlIax.
Creunguka n3mepenuit B Mukpomupe. CooTHOIIEHUS! HeolpeelEHHOCTEN
[eiizenOepra

Texnuueckue ycmpoucmea u mexHoa02u4ecKue npoyeccyl: CIEKTPOMETP
(oroaneMeHT, (POTONATUMK, TYHHEIBHBI MMKpPOCKON, COJHEYHas Oarapes
CBETOAMO/.

JHemoncmpayuu

1. ®orosrddext Ha yCcTaHOBKE ¢ IMHKOBOW TIIACTHHOM.

2. MHccnenoBanue 3akOHOB BHENTHETO (oTodPdeKTa.
3. HccnenoBaHue 3aBUCUMOCTH CONPOTHBIIEHUS MOJYNPOBOIHHUKOB O1
OCBEILIEHHOCTH.
4. Cseromuon.
5. ConneuHas Oarapes.
Yuenuueckuit sxkcnepumenm, nabopamopnuvie pabomeol, npaKmukym
1. Hccnenosanue ¢oropesucropa.

2. W3mepenue nocrosHHOW — [Imanka Ha OCHOBe
uccienoBanus pororddexra.
3. HccnenoBanue 3aBUCHUMOCTH CHJIBI  TOKA yepes
CBETOIMO] OT HalpPsHKEHHUS.

Tema 2. Cmpoenue amoma (4 v)

Tema 2. @uzuka amoma (5 u)

Monens atroma Tomcona. OmnbiTel Pe3epdopnaa o paccessHuio o-4acTHIL.
[Inanerapnas Moaens aroMa. [loctynarel bopa.
l31y4yeHne u norouieHue GOTOHOB MPH MEPEXO/Ie aTOMa C OHOTO YPOBHS

OnbITEHI 110 HCCJIICAOBAHUTIO CTPOCHUSA aTOMaA. HnaHeTapHasI MOACIIb aTOMa

Pezepdopra.
[Toctynarsl bopa. M3nyuenue u nomiomeHne (OTOHOB MPH MEPExoie




PHEpPruu Ha apyroil. Bunpl ciekTpoB. CIEKTp ypOBHEN SHEPTUU aTOMa
BOJIOPO/A.
BonHoBble cBoiicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynspHo-BOIHOBOM
Tyanu3M.
CrioHTaHHOE U BBIHY)KJIEHHOE U3TyYeHHE
Texnuueckue ycmpouicmea u npakmuieckoe npumerenue.; CieKTpalbHbIN
aHau3 (CIEKTPOCKOI ), Ja3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
1. Monens ombiTa Pezepdopra.
2. OmnpezeneHue JIMHBI BOJIHBI Ja3epa.
3. HaOmronenue TMHENYATHIX CIIEKTPOB U3ITyYCHUS.
4. Jlazep.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomot
1. HabGmogenne TuHEHYaToro CueKTpa.

aTOMa C OJHOTO YPOBHS SHEPTUU Ha APYTOM.
Bubl criekTpoB. CHEKTp ypOBHEN 3HEPTUU aTOMa BOOPOJa.
CrnoHTaHHOE U BBIHYXKJIEHHOE M3JTy4YeHue cBera. Jlazep
Texnuueckue ycmpoticmea u mexHoI02u4ecKue npoyeccol: CIEKTPabHbIN
AHaTN3 (CIIEKTPOCKO ), Ja3ep, KBAHTOBBIN KOMITBIOTED.
Hemoncmpayuu
1. Mogenb oneiTa Pesepdopna.
2. HaOmroneHue TuHeHYaThIX CIIEKTPOB.
3. VYcrpoiicTBO U AeicTBHE CUETUYNKA MOHU3UPYIOIINX YACTHIL.
4. OnpezeneHne JIMHBI BOJIHBI Ja3€PHOTO U3IIyYECHHUS.
Yuenuueckuit sxcnepumenm, nabopamopmuvie padbomot, npaxmuxkym
1. HaOGmronenue nuHeHyaToro crexrpa.
2. HWccnenoBaHue crekrpa pa3peKeHHOr0 aTOMapHOTO
BOJIOPOJIa M U3MEPEHHE MOCTOSTHHOM Prybepra.

Tema 3. Amomnoe adpo (5 u )

Tema 3. @u3zuka amomnozo A0pa u nemenmapHvlx uacmuy (5 u )

(DKCIIEPUMEHTBHI, I0Ka3bIBAIOIINE CI0KHOCTb CTPOEHUS sapa. OTKpbITHE
panuoaktuBHOCTU. OnbITHl Pe3epdopna no onpeneneHuo cocTaba
panmoakTuBHOTO M3mydeHus. CBoiicTBa anbda-, 6eTa-, raMmma-u3ITydeHHs.

Hyxonnas Mmonens siapa [eiizendepra—NlBanenko. 3apsin siapa. MaccoBoe
uucito siapa. M3oTomnsl.
ParoakTUBHOCTH. Alb(a-pacnal. DIeKTPOHHBII U O3UTPOHHBINA OeTa-pacnall.

BiusiHue paqnoakTUBHOCTH HA KUBbIE OpraHu3Mbl. OTKPBITHE POTOHA U
HeliTpoHa. Hykionnas monens sinpa ['eiizenoepra—LlBanenko. 3apsin sapa.
MaccoBoe uncio siapa. 3otonsl. Anbda-pacnaz. DIeKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacman. ['aMma-u3inydeHue. 3akoH paIiOaKTHBHOTO
pacriaga. DHEprus CBA3M HYKIJIOHOB B s1pe. SaepHbie cuibl. [ledexT macch
siipa. SlnepHsie peakuuu. Jlenenue u cunres aaep. AnaepHsblil peakTop.
TepmosinepHslii cuntes. [IpobiaeMbl 1 IEepCIEKTUBHI SIIEPHON SHEPIeTHUKY.
(DKOJIOTMYECKHUE ACIIEKThI SIACPHON SHEPIreTUKU. DIIEMEHTAPHBIE YaCTHUIIbI.
OTKpBITHE TTO3UTPOHA. METONBI HAOMIOACHHS U PETUCTPALIMU AIIEMEHTAPHBIX
uactuil. @yHIaMeHTaIbHBIE B3auMoieicTBHsI. EMUHCTBO (hM3MYeCcKoi KapTHHBI
MUpa
Texnuueckue ycmpoticmea U Npakmuyeckoe NpuMeHeHue:
Kamepa BuiibcoHa, siiepHblif peakTop, atoMmHast 6oMoa.
Jemoncmpayuu

1. Cu€TunK HOHU3UPYIOUINX YaCTHII.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomoi

1. HccnenoBanne TpekoB 4acTuil (TI0 TOTOBBIM (oTorpadusim).

JO3UMETD,

["amma-u3nyueHue. 3aKoH paJiMOaKTUBHOTO paciajia. PaanoakTUBHbBIE N30TOIbI
B npupozae. CBOMCTBAa MOHU3UPYIOLIETO U3TyUeHUs. BinsiHue
PaIMOAKTUBHOCTH Ha )KUBBIC OpraHU3Mbl. ECTeCTBeHHBIN (JOH U3TyUEHUS.
/TozumeTpusi.
(OHEeprus CBS3H HYKJIOHOB B siipe. S nepHbie cuibl. JledexT macch saapa.
SInepubie peakiuu. Jlenenne u cunres saep. SAnepubie peakTopsl. [Ipodiaemsr
YIIPABIISIEMOTO TEPMOSIEPHOTO CHHTE3a. DKOJIOTMUYECKUE aCTIEKThl Pa3BUTHS
S11IepHOM SHEPreTUKU. MeToAbl PErUCTPally U UCCIIEI0BAHUS 3JIEMEHTAPHBIX
vactul. OyH1aMeHTaabHbIE B3aUMOICUCTBUA. bapuoHbl, ME3OHBI U JIENITOHBI.
[IpencraBnenue o CrangapTHoU Moaenu. KBapk-IimrooHHas MOZIEIb aIpOHOB.
du3zuka 3a npenenamu CranaaptHoit mogenu. TéMHas Marepust U TEMHas
bHeprusi. EquHCTBO (hHM3MvecKoil KapTHHBI MUDA.
Texnuueckue ycmpoucmea u mexHolocuyecKue npoyeccol. T03UMETp, KaMmepa
BuibcoHa, sIepHBIA peakTop, TEPMOSACPHBIA peakTop, aTtoMHas OomoOa,
MarHUTHO-PE30HAHCHAs ToMOrpadus.
Yuenuueckuit sxcnepumenm, nadopamopnuie padomaul, npaKmukym
1. HccnenoBanue TpekoB YacTUIL (110 TOTOBBIM (hoTorpadusim).




2. HccnenoBanue paguoakTUBHOTO (hOHA C UCTIOIB30BAHUEM
JO3UMETPA.
3. W3zydenue nornomieHus 6€Ta-4acTHI] ATFOMHUHHEM.

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUWU U ACTPODU3UNKMU (7 u)

PA3/IEJI 8. DJIEMEHTBI ACTPOHOMUU 1 ACTPODPU3UKMU (12 u)

OTamnbl pa3BUTHS acTpoHOMUU. [IpuKiiagHOE 1 MUPOBO33pEHUYECKOE 3HAUCHHE
acTpoHoMuu. Bu 3BE3mHOTO HeOa. Co3Be3aus, ipKue 3BE3/IbI, TUTAHETHI,

ux BunuMoe nBxkeHne. Conneuynas cucrema. Comnie. ConHedHast akKTUBHOCTb.
Mcrounuk sneprun ConHia u 3BE3/1. 3BE3/bI, UX OCHOBHbBIE

XapakTepUCTUKH. [lnarpaMmma «CrneKTpalbHbIN KJ1acC — CBETUMOCTDY. 3BE3/IBI
[1aBHOM IOCJIEA0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb

1St 3BE3]] INIAaBHOM MocieioBaTeIbHOCTU. BHYyTpeHHee cTpoeHue 3BE3.
CoBpeMEHHbIE MTPEICTABICHUSI O TPOUCXOKIACHUH U 3BoItoUU CoHIA U
3BE311. DTalbl )KU3HU 3BE3I.

Muneunslii [Tyte — Hamma ["anakruka. [lonoxenue u npuxenue ConHua B
["anmaxTuke. Tunsl ranaktuk. Paguoranaktuku u kBazapbl. UEpHbIe TbIPHI B
sinpax ranakTuk. Beenennas. Pacmmpenne Beenennoii. 3akon Xa66ma.
Paz0Oeranue ramaktuk. Teopus bonbmioro B3pbiBa. PenmkToBoe u3iMydeHHeE,
MacmrabHas cTpykTypa Beenennoil. Meraranakruka. Heperménnbie mpooiemsbl

ACTPOHOMHUH.
Yuenuueckue naonrooenusn
1. HaOnmromeHuss  HEBOOPYXEHHBIM  IMa30M C  HCHOJIb30BaHHEM

KOMIIBIOTEPHBIX MPUIIOKEHUHN JUIsl OIIPpEIeNICHHsI TIOJIOKEHH s HEOECHBIX
O00bEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus CeBepHOro
MOJTyIIApHsl U IPKUE 3BE3/IBI.

HaGmonenus B reneckon Jlynsl, mnaner, Mneunoro IlyTu.

Jrtanbl pa3BUTUs acTpoHOMUH. [IpuKiiaqHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHOMUU. [[pUMEHUMOCTH 3aKOHOB (PU3UKH TSI OOBSICHEHUS IIPUPOJIBI
KOCMHYECKIX 00BEKTOB.
MeToabl aCTpPOHOMUYECKUX HcciieoBaHui. COBPEMEHHBIE ONITHYECKUE
TEJIECKOIBI, PaIUOTEIIECKOIIbI, BHEATMOC(HEPHAST ACTPOHOMHSI.
Bu 38é3nH0TO HEOa. Co3Be3Msl, IpKHUE 3BE3/IbI, TUIAHETHI, UX BUIUMOE
[IBHYKEHUE.
ConHeuyHasi cuctema.
Connie. ConHeunast akTUBHOCTb. Mlcrounuk sHeprun ConHila v 3BE31.
3BE3/1bI, NX OCHOBHBIE XapaKTEPUCTUKU. J{narpamma «CreKTpaJbHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI ITIABHOM MOCJIEI0BATEIbBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY ISl 3BE3]T ITIABHOM MOCJIEN0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE
3BE31. COBpEMEHHBIE ITPEICTABICHHS O TPOUCXOKACHUH U 3Boonnn CoinHia
11 3BE3/1. DTambl )KU3HU 3BE3.
Mneunsbiii [Tyt — Hama [Manaktuka. [lonoxxenue u auxenue ConHia B
["amaktrke. Tumnbl ramaktuk. Paguoranaktuku v kBasapsl. YEpHbIE OBIPHI B
sipax ranakTuk. Beenennas. Pacmpenue Beenennoii. 3akon Xa06ma.
Pas0Oeranue ranaktuk. Teopust bonbiioro B3psiBa. PennkroBoe nsnyueHue.
MacmtaOHas cTpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobiaemMbl aCTPOHOMUHT

Yuenuueckue naonwooenun:

1. HaOmronenmss  3BE3gHOro  Heba  HEBOOPYKEHHBIM  IVIa30M
HCIOJb30BAaHUEM KOMIIBIOTEPHBIX ITPUIIOKEHUM IS ONpEeeICHHUs]
TOJIOKEHHSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIQ
co3Be3ausi CeBepHOro Noyuapus U spKue 3BE3/IbI.

HaOmronenus B Teneckon JIyHBI, MIaHET, TYMAHHOCTEH 1 3BE3THBIX CKOTUICHUH.

OU3NYECKHNU ITPAKTHUKVYM (16 gacos)

Cnocobvl usmepenus @Qu3ULeCKUx BelUdUH C UCHONL30BAHUEM AHANI0208bIX
U Yugpoewvix UIMEPUMETbHLIX NPUOOPO8 U KOMNLIOMEPHBIX OaMYUKOBbIX
cucmem. AbconomHvle U OMHOCUMENbHblE — NOSPEUWHOCMU — UIMePeHUL




@uzuyeckux senuuun. OQyenka spanuy NO2peuHocmetl.

IIposedenue koceenHbIX UMEPEHULL, UCCTE008AHULL 3A8UCUMOCTELL
Gusuueckux senuduH, NPOBEPKA NPEOI0NCEHHbIX 2unomes (8b100p u3
pabom, ONUCAHHBIX 8 MEMAMUYECKUX pa3oenax « Yuenuueckuil

9KCnepumenm,
J1a60pamopHvle pabomol, NPAKMUKYMY).

OBOBIIAIOIIEE TIOBTOPEHUE (4 1) OBOBIIAIOIIEE TTOBTOPEHME (15 u)

Ponb ¢u3uky 1 aCTPOHOMHM B SKOHOMHYECKOU, TEXHOJIOTUYECKOM, O6001IeHre U CUCTEMATH3ALIUS COICPKAHUS PA3/IEIoOB Kypca «MexaHuKay,

COLIMATILHON U 3THUYECKOM cpepax MesTeIbHOCTH YeJIOBeKa; poib U MECTO «MonekynspHas pu3rKa U TEPMOAUHAMUKAY», « IIEKTPOAUHAMUKAY,

(U3HUKY 1 aCTPOHOMHHU B COBPEMEHHOM HayYHOU KapTHHE MUPA; POITh «Konebanus u BoHbD, «OCHOBBI ClIEIUATBHON TEOPUU OTHOCUTEIEHOCTIY,

¢buznueckoif Teopuu B GOPMUPOBAHUU MPEACTABICHUHN O HU3UYECKOM «KBanToBas (uzuka», «MeMEHThl aCTPOHOMUU U aCTPODUZUKID.

KapTHHE MUpPa, MECTO (PH3UIECKON KapTUHBI MUPa B OOIIEM PSITY Pons ¢u3Mkm u acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOM,

COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTaBICHUIN O MPUPOJIE COLIMANIBHOM M 3THUYECKOM cdepax NesTEIbHOCTH YeJIOBEKa; pojib U MECTO

(GU3UKN ¥ aCTpPOHOMHUHM B COBPEMEHHOW HayyHOW KapTHHE MHUPA; 3HAYCHUE
ONMCATEJIbHON, CHCTEeMATU3UPYIONMIEeH, OOBSICHUTEIHbHOW M MPOTHOCTHYECKON

¢byHKkIMi (uznueckoil Teopuu; posib (GU3NUYECKOM TEOpUU B POPMHUPOBAHUU
NpeACTaBICHUN O GU3NYECKOM KapTHHE MMpa, MeCTO (PU3NYECKOM KapTHUHBI
MUpa B OOILIEM pSY COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX MpPEICTaBICHUN
0 IIPHUpOIE

Peseps (3 u) Peseps (10 u)

Temarnuyeckoe niianuposanue Kypca 11 kinacca

IIporpamMmmMHoe cogep:kanue
Paznen 1 JaexkrpoauHamuka (npoknosxenue) 12/28

[Kom-Bo 1.1 MarnuTtHoe moje 6/15
[gacoB Ha
0a30BOM
POBHE
1 B3anmoelicTBrE MOCTOSHHBIX MArHUTOB M POBOJHUKOB C 1




TOKOM. MaruuTtHoe 1nosie. BeKTop MarHUTHOM MHAYKIIUH.
[ [pyuHIUIT CyNIepIIO3ULIIMYA MATHUTHBIX NTosiel. JInnun
MarHUTHOM MHIYKIMH.

MarauTHOE 1oJie TPOBOJAHHUKA C TOKOM (IIPSIMOTO MIPOBOIHHKA,
KaTYyIIKK ¥ KpyroBoro BuTka). OnbIT Opcrena. Kapruna nunmii
MarHUTHOM MHIYKIIMH TOJISI TOCTOSTHHBIX MarHUTOB.

Onpedenenue ycio8utl NPUMEHUMOCIU MOOenU 00HOPOOHO20
MacHumno2o nos.

Onpeodenenue Hanpasienust UHOYKYUU MACHUMHO20 NOJISL NPOBOOHUKA
C MOKOM

—

Maenummoe none 6 sewecmee. @eppomazHemuxu, napa- u -
Duamazremuxu

Cuna Amriepa, e€ HanpaBiIeHUE U MOJTYJIb.

Cuna Jlopenua, €€ HanpaBJIeHUE U MOAYJb. JIBUXkeHUE
3apHX(eHHOﬁ YaCTUllbl B OJHOPOAHOM MAarHuTHOM IIOJIC.
Pa6ota cuibl JlopeHia.

IIpogedenue roceennvix usmepeHull cuabl Amnepa, nposedeHue
UCCNe008AHUS 3ABUCUMOCIEN MeHCOY PUIUYECKUMU GETUUUHAMU U
ONbIMOB NO NposepKe NPeoslONCEHHOU 2UNnomesvl Npu U3yYeHuu
oeticmeusi NOCMOSHHO20 MACHUMA HA PAMKY € MOKOM

Obvsichenue 0CHOBHbIX NPUHYUNOS OeUCMBUSL MEXHUYECKUX
ycmpoucmes

Ipumepwl pewenus 3a0au no meme «Cuna Amnepa»

TeXHUYEeCKHE YCTPOUCTBA U TEXHOJIOTUYECKHUE TTPOIECCHI:
MMPUMCHCHUC MMOCTOSHHBIX MArHUTOB, 3JICKTPOMArHUTOB,
TECTEPMYJIETUMETD, dJEKTPOABUTATENb SIKOOHU, YCKOpUTENIH
PJICMCHTAPHBIX YaCTUII.




JlaGopatopnas pabota Nel «Habmonenue necTBust
MarHUTHOTO TTOJISl Ha TOK

Ipumepuvr pewenus 3adau no meme « Cuna Jlopenyay

Pewtenue pacuémmbvix 3a0a4 ¢ A8HO 3A0AHHOI U HES6HO
3a0anHoU usuyecKol MoOenslo ¢ UCNONb308AHUEM OCHOBHBIX
3aK0H08 U hopmyn no meme «Macnummoe noney.

Peuienue xauecmeeHHblx 3a0ay, mpeodyouwux npUMeHeHus 3HAHUL No
meme «Macnumnoe noney.

[y

JJIEKTPOMATHUTHAS

uHAyKIus 6/13

SBneHue >neKTpoMaruHuTHOW UHAYKIKK. [ToTok BekTopa
MarHuTHOM MHAYKIMH. DJ1C HHIYKIMH.

3aKOH IEKTPOMarHUTHON nHayKinu Papaznes. Buxpesoe
anekTpuueckoe noie. Toku Dyxo.

D/[C unoykyuu 8 npo8oOHUKe, 0BUICYULEMCS NOCTTYNAMENbHO 8
0OOHOPOOHOM MACHUMHOM NOJe.

[ Ipumepol pewienust 3a0a4 no meme « 3aKOH NEKMPOMACHUMHOLL
UHOYKYUUY

PeuieHue pacyémuulx 3a0ay ¢ 16HO 3A0AHHOU U HESI8HO
3a0annoU huzuueckou MoOenvio ¢ UCHONb308AHUEM OCHOBHBIX
3aK0H08 U PopMYNL nO meme « DNeKMmpPOMACHUMHASL UHOYKYUSY.

ITpaBwiio Jlenna. MuaykTuBHOCTS. Katymika
WHAYKTHBHOCTH B LIENIH TOCTOSIHHOTO TOKA.

SBnenue camounaykiuu. 3/1C caMOMHIYKITHH.

|Peuenue kauecmeeHHblx 361061’{, mpe6y10u;ux NPUMEHEHUA 3HAHUU NO
meme ((aﬂeKmPOMGZHUWZHCl}Z uHc)yKuuﬂ».

Aneopumm ucnonvzosanus npasuna Jlenya ona onpedeneHus

Hanpasnenus moka 6 Konmype npu ananuze 2papuieckux u




PKCNEPUMEHMATIbHbLX 3a0ay

Cbopka mooenu 21eKmpoOMAeHUMHO20 2eHepamopa

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.
DNEeKTPOMarHuTHOE ToJIe

JlaGopatopnas padota Ne2
«M3y4eHue sIBICHHS AIIEKTPOMATHUTHOW WHITYKITHN

ObvsicHere 0CHOBHbBIX npuryunoe oelcmeust mexHU4ecKux
ycmpodcme U MEXHONI02UYEeCKUX npoyeccos, makux Kak.
uHayKI/;MOHHClﬂ neus, COfleHOle, 3awiuma om saekmpuzayuu meil
ipu O0BUIICEHULU 8 MACHUMHOM NoJe 3emiu.

Obobwaroue-noemopumenvHoe 3ausmue no meme
«OnexmpomazHumHas UHOYKYUA»

3auem no meme ((QﬂekmpomaeHumHaﬂ uudym;uﬂ

Paznenn2 Kosreoanus u Boimbl 60 /24

2.1 Mexaunueckue KoJeoanus 4-/10

Komnebarenbuas cucrema. CBOOOIHbBIE KOJIEOAHHS.

FapMOHI/I‘{eCKI/Ie koneOanus. Kunemarnueckoe u
JUHaAMHWYCCKOC OIIMCaHHUC. 9Hep1"eTI/I‘-IeCKOG OITMCAaHUC
(33.KOH COXpaHCHUA MEXaHMYeCKOU OHEpr HI/I)

Bui600 ounamuueckozo onucanus CAPMOHUYECKUX Konebaruul uz ux
IHEPCEMUUECKO20 U KUHeMamui1eCKoco OnNUCaAruAl.

Buinyoicoennvie konebanus. Pezonarnc. Pe3onancHas Kpusas.
Brusnue samyxanus Ha 610 pe30HAHCHOU KPUBOIL.
Aemoxonebanusi.

Pewenue pacuémnuix 3a0au c 1610 3a0aHHOU U HESABHO
3a0aHHOU PuU3UYECKOU MOOENbIO C UCHONb30BAHUEM OCHOBHBIX




3aKOHO08 U popmyn no meme «Mexanuueckue konebanusy.

Ammuintyna u (aza konebanuid. CBS3b aMILTUTYbI
KOJIeOaHMI MCXOHOM BEIMYHMHBI C AMILTUTY/IaMH
K0JIe0aHUI €€ CKOPOCTU U YCKOPEHMUSI.

[lepuon u yactora konebaumii. [lepron Mambix cBOOOIHBIX
KoJIeOaHMIA MaTeMaTHIeCKOro MasiTHHUKA. [lepros cCBOOOTHBIX
KoJIeOaHUH MPYKMHHOTO MasiTHUKA.

Pewenue xauecmeernmuoix 3610611!, mpe6y10u;ux NPUMEHEHUA 3HAHUU
no meme «Mexanuueckue KoneOanusy.

ObvscHenue 0CHOBHbIX NPUHYUNOG OeLICMEUsL MEXHUYECKUX
YCMPOUCmM8E, MaKux Kaxk. MEempoHoM, Yacvl, Kauenu, My3blKalbHble
UHCmMpyMeHmul, ceticmozpaa.

Jlabopamopnas paboma No3 «Onpeoenenue yckoperus c60000H020
naoenus npu NOMowU MAasmHuKa

2.2 DyIeKTPOMATrHUTHBIE Kos1e0anus 6/15

KonebarenbHblit KoHTYp. CBOOOHBIE AIEKTPOMArHUTHBIE
KOJIeOAHUs B UJI€AJTbHOM KOJ1€0aTeIbHOM KOHTYPE.

®opmyna TomcoHa.

Cés3b amnaumyoul 3apsa0a KOHOEHCamopa ¢ AMRAUMY OO0l CUlbl
MOKaA 6 KoebamenbHOM KOHMYpe

Pewenue pacuémmuvix 3a0au ¢ 61O 3a0aHHOU U HESAGHO
3A0AHHOU PuU3ULECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3aKOHO8 U POPMYN NO meme « DNeKMPOMACHUMHbLe
KONeOAHUsLY

Pewenue kxauecmeenHblx 361()(1'-!, mpe6yr0w;ux NPUMEHEHUA SHAHUL
no meme ((3ﬂ€KMpOMClZHquHbZ€ Koneoanusy

3aKOH COXpaHEeHUsI SHEPTUU B UICATILHOM KOJieOaTeIbHOM
KOHTYpE.

3aryxaromue 3JIeKTPOMarHuTHhIE KojeOanus. BeiHy)1eHHbIE




QJICKTPOMAIHUTHBIC KoJeOaHus. HepeMeHHHﬁ TOK.

CpaeHeHue MEXAHUYUECKUX U INNEKMPOMACHUNTHBLX Konebanuil

ObwsicHerue 0CHOBHbBIX npuHyunoe oelcmeuss mexHu4ecKux
yCWlpOﬁCWlG, maKkux Kak. 3/Zel<mpuqecmn? 360HOK, cenepamop
nepemeHHoco nmoka, JuHuu 3]161(71’1]901’[6]?6061’-[

Onpeoenenue ycio8uti NPUMEHUMOCIU MOOeNU UOedIbHO20
KoebamenbH020 KOHmypa

MoIiHocTb MePEMEHHOTO TOKa. AMIUTUTYIHOE U
JEHCTBYIOLIEE 3HAYEHHWE CHUJIbl TOKA M HANpsHKEHUs IpH
pasinyHOil (QopMe 3aBUCHUMOCTH IE€PEMEHHOr0 TOKa OT
BpeMeHH. CHHYCOMIaIbHBIN IEPEMEHHBIN TOK.

Wneansubiit Tpancdopmarop. IIpousBoncTBo, mnepenaya u
noTpedneHue JIIEKTPUYECKOU JHEPIUH. Kynbrypa
UCIIOJIB30BaHUSL DJJIEKTPOSHEPIMU B IIOBCEAHEBHOM JKU3HM.
TexHn4yeckre yCTpPONWCTBA M TEXHOJIOTMYECKHE ITPOLECCHI:
IEKTPUYECKUI 3BOHOK, FEHEPATOpP MEPEMEHHOTO TOKA, JIMHUN
JNIEKTpoIepenay

Pezucmop, konoencamop u kamywxa uHOYKMugHOCmu 6 yenu
CUHYCOUOALHO20 nepemenno20 moka. Pesonanc moxoe.
Pezonanc nanpsoicenuii.

Hemoncmpayus akmugHo2o, eMKOCIMHO20 U UHOYKIMUBHO2O
CONpOmMuBIeHUU

Pewenue kxauecmeennvix 3610621{, mpe6yrou;ux NPUMEHEHUA 3HAHUU
no meme ((3ﬂ€Kmp0MaZHquHbl€ KoneOanusny.

MexaHu4ecKHe U 3JIeKTPOMAarHUTHbIE BOJIHBI 4/10

MexaHudeckue BOJIHBI, YCJIOBHS MX PAacHpOCTPaHEHUs,
Ilonepeunsle M 1mpomonpHble BONHBL llepuon, ckopocTh
pacnpocTpaHeHus M AjauHa BoJIHbL. CBOICTBAa MeXaHMYECKUX
BOJIH:  OTpPaX€HHE, IpeJIOMJICHUE, UHTeppepeHIus |

T paKims.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BeicoTa Tona. TemOp
3ByKa. [llymMOBOe€ 3arps3HeHNE OKPYKAIOLIEH CPEbl.




H3yuenue pacnpocmpanenus 36YKO8bIX 60IH 8 3aMKHYMOM
npocmparncmee.

Pewenue 3aoau

Obvschenue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUUECKUX
YCMPOUCME U MEXHON02UYECKUX NPOYECCOo8, MAKUX KaK:
MY3bIKANbHBIE UHCIMPYMEHMbL, pA0ap, paouonpuémMHUK,
menegusop, aumenua, menegon, CBY-neuw, ynompasgyrkosas
OUACHOCIUKA 8 MeXHUKe U MeOUYyUHe.

ONeKTpOMarHuTHbIE BOJIHBI. Yenosust W3JIy4EeHUs
JIEKTPOMArHUTHBIX BOJIH. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, NpEeJOMJICHHE, MOoysgpu3anus, UHTepdepeHus u
TUQpakius. B3aMMHasi OPHEHTALHsI BEKTOPOB

B WIEKTPOMAarHUTHOM BOJIHE.

[IIxana sneKTpoMarHuTHbIX BOJH. [IpuMeHnenue
JIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY.
TexHu4yeckue ycTpoucTBa U PAKTUYECKOE
IIPUMEHEHUE: My3bIKAJIbHbIE HHCTPYMEHTBI, pajap,
panuonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-
I1e4b, YIBTPA3BYKOBAs IUAarHOCTHKA B TEXHUKE U
MeauuuHe [ IpuHIunel paguocBsa3u U TEIEBUICHHUS.
Pagnonoxanus.

Pewenue kxauecmeennwix 361061’{, mpe6yr0u;ux NPUMEHEHUA SHAHU
no meme «Mexanuueckue u INIEKMPOMACHUNIHbLE 60JIHbL)

Pewenue kxauecmesennoix 3a()aIt, mpe6yi0u;ux NPUMEHEHUA SHAHUU
no meme «Mexanuueckue u INNEKMPOMACHUNIHbIE 60JIHbL)

Yempoticmeo u npunyun pabomsi npocmetiuie2o paouonpuemMHuxa

2.4 OnTuka 10/25

[IpssMonuHENHOE PacIpOCTPAHEHUE CBETA B OHOPOAHOU
cpene. JIyd cBera. ToueuHblid HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA.
ITocTpoeHune n300pakeHuil B IIIOCKOM 3€pKaje.




Habniooenue onmuueckux saenenuil, npogeodeHue KoC8eHHbIX
usMepenutl, Uccie008aHus 3a8UCUMOCMeEN PUUYECKUX GeTUUUH U
ONbIMO8 NO NPosepKe NPedIOHCEHHOU 2UNOme3sbl NPU U3VUeHUU
ABNIEHUTI NPENOMAEHUS. C6eMa HA epaHuye pazoenda 08yxX cpeo,
npelomieHus ceema 6 coouparoujeti

u pacceugarowjeti TIUH3AX, B0OTHOBbIX CEOUCNE C6ema.

Ilocmpoenue u pacuém uzobpasxicenuil, co30a8aemvlx NiIOCKUM
3EPKAIOM

Cghepuueckue seprana

[Ipenomiienue cBeTa. 3aKOHBI MPETOMIIEHUS CBETA.
AOCOJIOTHBIN MOKA3aTeNb MPEIIOMIICHUSL.

Hucnepcus ceera. CrokHBIN cocTaB Oesoro ceera. [[Ber.
[TonHOE BHyTpeHHEe oTpaxkeHue. [IpeaenbHbIi yros moJHoro
BHYTPEHHETO OTPaKEHUSI.

Jlabopamopnas paboma No4 «Hzmepenue nokazamens
NpeloMAEHUS CIEeKAa)

OmuocumenvHulil nokazamens nperomierus. Ilocmosncmeo
uacmomul ceéema u COOmMHoueHue OUH BOJIH NPU Nepexooe
MOHOXPOMAMUYECKO20 C8ema Yepe3 2Panuyy pasoend 08yx
ONMu4ecKux cpeo.

Xoo nyueti 6 npuzme.

Cobuparolye 1 paccerBarolye JMH3bL. ToHKas TUH3A.
DOKYCHOE PACCTOSIHUE M ONTUYECKAs CHJIa TOHKOW JIMH3HI.

®opMyIia TOHKOW JIMH3BL. YBEIUYEHHUE, 1ABAEMOE JIMH30M1

Jlabopamopnas paboma Ne5 « Onpeodenenue onmuueckou Cuibl u
POKYCHO20 paccmosiHusi cOOUparowjeti IUH3bLY

3asucumocms oxycrnoeo paccmosanus MoHKoU chepuieckoll TuH3bl
om eé 2eomempuu U OMHOCUMENILHO20 NOKA3AmMels

npenomMiierusl.

X00 nyua, npowieouie2o 1UH3y OO NPOU3BOILHBIM YoM K €€




anasnoll onmuyecxotl ocu. Ilocmpoenue uzoopasiceHuti mouxku u

ompesKa l’lpﬂMOI;l 6 co6upaiow;ux u pacceusarouux 1uH3ax
u ux cucmemax.

OnTuueckue nmpudbopsl. Pazpematomas cnocoOHoCTh. [1a3 kak
ONTHUYECKAsl CUCTEMA.
[Ipenenbl npUMEHUMOCTH T€OMETPUUECKONM ONTHUKHU.

TexHuueckue yCTpoiCTBa U TEXHOJIOTUYECKUX MPOLIECCHI:
OYKH, JIyTa, IEPUCKOII, (poToanmapar, MUKpOCKOTI,
IIPOEKIIMOHHBIN anmnapat, IPOCBETICHUE ONTHKH,
BOJIOKOHHAS ONITHKA, AM(paKIoHHAas peméTKa .

Hpoceemﬂelme onmuxku

Ilocmpoenue u pacuém uzobpasxicenuil, co30a8aemvlx NIOCKUM
3epKaiom, MOHKOU JTUH3OLL.

Pewenue kxauecmeennvix 3a0au, mpebdyrowux npumeHenuss 3HaHul
no meme « Onmuxay

Bonnosas ontuka. Uatepdepenmus ceera. KorepentHsie
UCTOYHHKH. YCIIOBUS HAOMIOACHUS MAKCUMYMOB 1 MUHIMYMOB
B UHTEP(EPEHIIMOHHOM KapTHHE OT JIBYX KOT€PEHTHBIX
UCTOYHHKOB. [IprMepsl KiTaccuueckux HHTEP(HEePEHIIMOHHBIX
CXEM.

Hudpakuus ceeta. JudpakimonHas pemeérka. YCiIoBUe
HAOJIOIEHNUS TIIABHBIX MAKCUMYMOB TIPH MaJICHUU
MOHOXPOMAaTHUECKOT0 CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.
[lonsipusanus ceera

Jlabopamopnas paboma No6 « Hzmeperue Onunbl c6emosoll 80IHbLY

ObvscHenue ocobenHocmell NPOMeKanus ONMU4ecKUx s61eHull.
unmepghepenyuu, oupparyuu, oucnepcuu, NOIHO20 GHYMpPeHHe20
OMPAdICEHUS.

Pewenue pacuémmuvix 3a0au ¢ 2610 3a0aHHOU U HEAGHO
3a0aHHOU PU3UUECKOU MOOENbIO ¢ UCNONIb308AHUEM OCHOBHBIX
3aK0H08 U Ghopmyn no meme « Onmuray




Pasnen 3 OcHOBBI crielIUAIBLHON TEOPUH OTHOCUTEILHOCTH 4/6

3.1 OcHOBBI crieNMATIBLHON TEOPUU OTHOCUTEIHHOCTH 4/6

I'paHuIBI MPUMEHUMOCTH KJIIACCUYECKON MEXAHUKH. 1
ITocTynarsl crienuaabHON TEOPUU OTHOCUTEIIBHOCTH.

OTHOCUTEIBLHOCTh OJJTHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHH U 1
COKpaH_IGHI/Ie JUINHBI.

IIpocmpancmeenno-epemennoil unmepesai. Ilpeobpaszosanus 1
Jlopenya. Ycnosue npuuunnocmu.

Ipaxmuxym 1

Ipakmuxym 1

DHeprusi ¥ UMIYJIbC PEIATUBUCTCKON yacTulbl. CBA3b 1
MAacChl C SJHEPrUed U UMITYJIbCOM PEISATUBUCTCKON
YaCTHUIIbl. DHEPTHS TTOKOS

TexHudeckue ycTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: 1
CIIyTHUKOBBIC IIPUEMHUKH, YCKOPUTEIH 3aPSKECHHBIX YaCTHL]

Ipakmuxym 1

[ [pakxmuxym 1

[u—y

/labopamopHnas paboma «IIpogedeniie KOC8EHHbIX UMEPEHUTL UMIYIbCA U
bHepeuu persmugucmeKkux uacmuy (no omospaghuam mpekos 3apsirHceHHbIX
uacmuy 8 MaZHUMHOM NOE). »

Pasznen 4 KBanToBasi pusuka 15/25




4.1 KopnyckyJsipHO- BOJIHOBOM Ayaau3Mm 6/15

PaBHOBecHOE TeTIO0BOE M3NTy4YEeHHE (U3TydeHUE a0COTIOTHO
yépHoro Tena). ['mnoreza M. [Inanka o KBaHTax.

@DOTOHBI. DHEPrusi U UMMYIbC (POTOHA.

3axon cmewenus Buna.

ObvscHenue 0CHOBHBIX NPUHYUNOG OeLiCNEUS MEXHUYECKUX
VCmMpOoUCcme, maKux Kaxk. cnekmpomemp, ¢omosniemenm,
gomooamuux, myHHenIbHbILL MUKPOCKON, CONHeYHas bamapes,
€6emoouoo.

Pewenue pacuémmuvix 3a0au ¢ A6H0 3a0aHHOU U HEAGHO
3a0aHHOU PU3UYECKOU MOOENbIO ¢ UCHONIb308AHUEM OCHOBHbIX
3aKono08 u popmyn no meme «Keanmosvie a6nenusy.

®dororpdext. OnpiTe A. I. CronetoBa. 3akoHb! hoTorddekra.

VYpaBuenue DiinmreitHa 11 poro3ddexra. «Kpacnas
rpanuna» Gorosddexra.

Onpeodenenue yciosuti NPUMEHUMOCMU K8AHMOBOU MOOeNu ceema.

AHnanu3z K6AHMOBLIX NPOYECCOB C UCNOTb30BAHUEM YDAGHEHUSL
Duinwmetina ons homosghghexma, npunyuna coomuouerHul
Heonpedenénnocmu I elizenbepea.

Pewenue kxauecmeenHblx 3a0a1¢, mpe6y10w;ux NPUMEHREHUA SHAHUIL NO
meme «Keanmoevle s6nenusy.

JlaBrieHue cBeTa (B 4aCTHOCTH, JIaBJICHHE CBETa Ha
a0COJTIOTHO TIOTJIONIAOIIYIO M a0COIFOTHO OTPAKAIOIIYIO
noBepxHocTb). OnpiTel [1. H. JleGenena.

TexHrYeckne yCTpOUCTBa U TEXHOJIOTMYECKUE TTPOIIECCHI:
CHEKTPOMETP, (POTOITEMEHT, (DOTONATYHNK, TYHHEIIbHBIH
MHUKPOCKOII, COJTHEYHAasi 6aTapesi, CBeTOAUO

Bonnosvie ceoticmea wacmuy. Bonnwl de bpotinsa. /[nuna eonmwvl 0e




bpotins u pazmepur obnacmu nokanuzayuu
osudicywetics yacmuyvl. KopnyckyisipHo-801HOB01 OYaIU3M.

Hugppaxyus snexmponos Ha Kpucmaiiax.
Cneyughuxa uzmepernuii 6 muxpomupe. CoomnouieHus
Heonpedenénnocmell I elizendepea

Pewenue xauecmeenmnwvix 3610(111, mpe6y;0mux NPUMEHEHUA SHAHUU
no meme «Keanmoesvle s61enusy.

4.2 Pus

nKa aroma 4/5

OnBITHI O UCCIIEOBAHUIO CTpOeHus aroma. [InanerapHas
Mozenb atoma Pesepdopna.

[Tocrynatst bopa. M3nyuenue u nomiomnieHue (OTOHOB
[IPU [IEpPEX0/ie aToMa C OTHOTO YPOBHS YHEPTHUH Ha

JIPYTOil.

AHanu3z K6aHMOBLIX NPOYECCO8 HA OCHOBE NEPEO20 U BMOPO20
nocmynamos bopa

Ilpaxkmuxym
Ilpaxkmuxym

Bunsl ciektpoB. CrieKTp YpOBHEUM SHEPTrUM aroma

BOJI0po/ia. CHOHTaHHOE U BBIHYKICHHOE U3TyUEHHUE

CBETA.

TexHUYeCcKHre yCTpOMCTBA U TEXHOJIOTMUECKUE ITPOLIECCHL:

CIIEKTPaJIbHBIN aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBIM

KOMIIBIOTED
Ilpaxkmuxym
Ipaxmuxym

Jlabopamopnas paboma




4.3 ®u3uka aTOMHOI0 AAPA M dJIeMEHTAPHBIX YacTull 6/6

Hyxnonnas monens sigpa ['eiizendepra—Banenko. 3apsn sapa.
Maccosoe unciio sapa. M30tomnst.

PagnoaktuBHOCTB. AJb(a-pacnaa. DIeKTPOHHBIA U
NO3UTPOHHBIN OeTa-pacna. ['amMma-usnydeHue.

Tpakmuxym

Tpaxmuxym

Pewenue 3a0au

DHeprus CBA3M HYKJIOHOB B snpe. Sneprbie cuibl. Jledhekt
Macchl aipa. fAnepHbie peakuuu. [leieHue u CuHTe3 saep

Snepusie peakropsl. [IpodieMs! ynpasiseMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOTUYECKUE aCTIEKThl Pa3BUTHS
SIEPHOU SHEPTETUKHU.

Hpaxmuxym

Ipaxmuxym

Pewenue 3aoau

Mertonpbl perucTpaluy U UCCIEA0BAHUS SJIEMEHTAPHBIX YACTHII.
DyHIaMeHTaIbHbIE B3aUMOAEHCTBUS. baproHbl, ME30HBI 1
JICITOHBI.

[IpeacraBnenue o CrannaptHoit Mmogenu. KBapk-rimrooHHas
Mozienb aapoHoB. du3snka 3a npeaenamu CTaHIapTHOW MOJIEIH.
Témuas marepus 1 TéMHast SHeprus. EnuHCTBO Qu3nueckon
KapTUHBI MHPA.

TexHmueckue ycTpoicTBa U TEXHOJIOTUIECKHE TIPOIECCHI:
J03UMETp, Kamepa BuiibcoHa, siiepHsbIif peakrop,
TEPMOSJICPHBIN peakTop, aToMHasi 60M0a, MAarHUTHO-




pe3oHaHCHas ToMorpadust

Hpaxmuxym

Ipaxmuxym

Pewenue 3a0au

Pa3ges S DineMeHTHI acCTPOHOMUM B acTpopu3uku §/12

5.1 DneMeHTHI aCTPOHOMUU M acTpoPH3UKH §/12

MeToasl acTPOHOMUYECKUX HcciienoBanmii. COBpeMEHHBIE
ONITUYECKHUE TEJIECKOIBI, PaHOTENECKOIIbI, BHEaTMOC(epHast
aACTPOHOMUSL.

Bun 3Bé3mH0T0 HeOa. Co3Be3usl, IpKue 3BE3BI, IUIAHETHI, UX
BHIMMOE JIBHKEHHUE.

Omanwt pazeumusi acmporomuu. Ilpuxiadnoe u
MUPOBO33pEHUecKoe 3HayeHue acmpornomuu. Ilpumenumocmo
3aKOHO08 hu3uKU 0151 00BACHEHUSL NPUPOObL KOCMUYECKUX
00beKmos.

OcnosHule cozee30usn CegepHozo nonyuapus u ApKue 36e30bl

Ponb acmponomuu 6 cospemennoii kapmune mupa, 6
NPAKMUYECKOU 0esimelbHOCIU YellogeKa U OdbHeluem
HAY4YHO-MeXHUYeCKOM pa3sumuu.

ConHeuHas cuCcTeMa.

Comnnare. ConHeuHas akTUBHOCTh. MicTounmnk sHeprun CoHIIa U 3BE3I.

3BE371bI, X OCHOBHBIE XapaKTepUCTUKHU. J(narpamma
«CHEKTPAJIbHBIN KJIACC — CBETUMOCTbY. 3BE3/IbI INIAaBHON
MOCJIE0BATEIbHOCTH. 3aBUCUMOCTB «Macca —

CBETHMOCTbY» JUJIS 3BE3/] NIABHOM MOCIIEA0BATENBHOCTH. BHYTpeHHEE




CTPOEHHE 3BE3L.

Cospementvie npedCmasieHus 0 NPOUCXOHCOEHUU U I80TIOYUU
Connya u 36e30.

Tlpakxmuxym

Ipaxkmuxym

COBpeMeHHBIe Hpe}ICTaBHeHI/IH (0] HpOPICXO)i(}IeHHI/I Y 3BOJIFOIITUHN
CounHna ¥ 38€31. DTanbl )KU3HU 3BE31I.

Maeunsrnii [Iyts — Hama I'anaktuka. [lonoxenne u qemkenne ComHIg
B ['anakrtuke. Tumnbl ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIe
JBIPBI B SiApax rajakTUK.

Ob0bwenue u cucmemamuzayus COOEPIHCaAHUsL paz0enos Kypcd
«Mexanukay

Obobwenue u cucmemamu3ayusi COOEPHcaAnUs paz0enos Kypca
«Monexynapnas puzuxa u mepmoouHamuray,

Bcenennas. Pacummpenne Beenennoii. 3akon Xa60ia. Paszoeranue
ranakTuk. Teopus bonbioro B3peiBa. PennkroBoe uzinydenue.

Macmtabnas ctpykrypa Beenennoii. Meraranakruka. Hepeménnsie
MPOOIeMBbI ACTPOHOMUH

Pasznen 7 O6o6marouiee nopropenue 4/15 (11 yacoB -B npeabIAyIINX pa3ieaax)

ObobWenue u cucmemamu3ayusi COOePIHCanus pazoenos Kypcd
«DNeKMPOOUHAMUKA»

ObobWenue u cucmemamu3ayusi COOePIHCanus pazoenos Kypcd
«DNeKMPOOUHAMUKA»

ObobWenue u cucmemamu3ayusi COOePIHCanus pazoenos Kypcd
«DNeKmpoOUHAMUKA»

O06o001IeHre U CUCTEMATH3alUs COICPKAHUS Pa3IeioB Kypca




«Mexanukay, «MonekyngpHas GU3MKa U TEPMOJUHAMUKAY,

O06001IeHre U cUCTEMaTH3AIlHs COIeP KaHUs Pa3/IelioB Kypca
«DINCKTPOTMHAMUKAY

Obobwenue u cucmemamu3ayusi COOePHCanus pazoenos Kypca
«Konebanus u onnvly

—

ObobWenue u cucmemamu3ayusi COOepPHCanus pazoenos Kypca
«Konebanus u onnvly

—

ObobWenue u cucmemamu3ayusi COOePHCanus pazoenos Kypca
«Keanmoesas ¢huzuxay

—

O06o001IeHre U CUCTEMATH3alUs COICPKAHUS PA3LIOB Kypca
«KBanToBas huznuka»

O06o001IeHre U cCUCTEMaTH3alUs COICPKAHUS Pa3IeIOB Kypca
«Konebanusi 1 BOJIHBD)

Pezeps 0

Pe3eps 7




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIbHOM [TPOT'PAMMOBI

10 KUIACC

Kon
NpoBepPsieMoro
pe3yjabrara

IIpoBepsieMble mMpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPpaMMBbI CpPeHero 001ero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha TpUMEpax poOIb ©W MeCcTo (U3WKH B
(dbopMUpOBaHUU COBPEMEHHOI HAy4YHON KapTHHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHI, B TPAKTUYECKOUN IEATEIIbHOCTH

monen

10.2

Y4uTHIBaTh TPAHULBI IPUMEHEHUS N3YyUEHHBIX PU3MUECKUX MOZAETICH:
MarepuaibHas TOYKa, MHEPLUAIbHAs CHCTeMa OTCuUéTa, abCONIIOTHO
TBEPZOE TEJIO0, UI€ATIbHBIN Ta3; MOJIEIH CTPOEHUS ra30B, JKUIKOCTEH U
TBEPABIX TEJ, TOYEHHBIA NICKTPUUECKUU 3apsA]l — MPU PEILICHUU

(I)I/ISI/IHGCKI/IX 3aaa4d

10.3

Pacno3naBarh ¢uzndeckue sBieHUs (IPOIECChl) U OOBICHATh UX HA
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYISIPHO-KMHETHUECKON TEOpPUH
CTPOEHHUs BellecTBa U DJICKTPOAMHAMUKM: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENWHOE JABM)KEHHE, CBOOOIHOE IMaJieHne
T€J, JBUKEHUE IO OKPYXHOCTH, MHEpLUs, B3aUMOJECHCTBUE TEII,
muddy3us, OpOyHOBCKOE JABUKEHHE, CTPOCHHE JKHUJIKOCTEH U
TBEPIBIX TEJN, U3MEHEHHWe o00béMa TeJl TMpH HarpeBaHUU
(OXJaXI€HUM), TEIUIOBOE PABHOBECHE, MCIApEHHE, KOHJIEHCAIus,
IUTaBJICHUE, KpHUCTAUIM3als, KHUIIEHHE, BIAXKHOCTh BO3/AYyXa,
HOBBIIICHNE 1aBJICHHs T'a3a [P €r0 HarpeBaHUM B 3aKPBITOM COCY/IE,
CBA3b MEXIYy IapaMeTpaMu COCTOSIHMSI ra3a B H30Ipolieccax;

SJICKTpHU3alusd TCII, B3aUMOJIeHiCTBHUE 3apsaa0B

10.4

OnuchiBaTh MEXaHUYECKOE JBM)KEHHE, HCHONb3ys (U3NYECKHe
BEJIMYMHBL: KOOPAUHATA, IIyTh, [IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWJIa, UMIYIbC Tela, KUHETUYEeCKas DHeprus,
NOTEHIMANbHASL DJHEPrus, MeXaHudeckas pabora, MeXaHUYecKas
MOIIHOCTh; NPU ONHCAHWU TMPABUIBHO TPAKTOBATh (U3UUECKUN
CMBICTT HUCIOJB3YEMbIX BEJIMYUH, UX OOO3HAYEHUS U EIUHUIIbI,
HAXOAUTh (POPMYIbI, CBSI3BIBAIOLINE TaHHYIO (PU3UUECKYIO BETHUUHY

C APYIriMH BCIINYMHAMU

10.5

OnuceiBaTh HN3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TEII U TEIJIOBEIC
SABJICHHUS, HUCIIOJIb3Ys CI)I/I3I/ILIGCKI/IC BCIWMYMUHBI: OaBJICHUC Trasa,

TEMIICpAaTypa, CPCAHAA KHHCTHUUYCCKAsA OHEPTUA XAOTHUYCCKOI'O




JIBW)KCHHUS MOJIEKYJ, CpEAHEKBAApAaTUYHAsI CKOPOCTb MOJIEKYI,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSA DSHeprus, pabora rasa,
KO3 PUIIMEHT TMOJE3HOTO JCWCTBHUS TEIUIOBOTO JBUTATEINS; MPHU
ONMHCAaHUU  MPABWIBHO  TPAaKTOBaTh  (UIMYECKUH  CMBICH
WCIIONb3YEMBIX BEJIIMUYMH, UX OOO3HAYEHUS W €AUHUIIbI, HAXOJUTh
dbopMynbl, CBSI3BIBAIOIIME JIaHHYIO (U3UYECKYIO BEIHYHMHY C

APYTruMu BECIMYUHaAM

10.6

OnuceiBaTh H3Y4YCHHBIE JJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
ANEKTPUYECKUE SBJICHUS (MPOIECChI), MCHONB3Yys (Pu3nUecKue
BEJIMUMHBL:  DIEKTPUYECKU  3apsia,  DIEKTPUYEcKoe  IOIe,
HaNpsDKEHHOCTh  TIOJIs, TOTEHIMAJNl, Pa3HOCTh IOTEHIMAJIOB;, MpPHU
OIMMCAaHUU ITPABUIIBHO TPAKTOBATH (1)I/I3I/I‘-ICCKI/H>'I CMBICJT UCITOJIb3YCMBIX
BEJIMYMH, WX OOO3HAuUeHWsT W €AWHUIIBI, YKa3bIBaTh (HOPMYIHI,
CBS3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEIMYUMHY C JAPYTUMHU

BCIMYHMHaAMH

10.7

aHAJTM3UPOBaTh (PU3WYECKHE TIPOIECCHl W  SBJICHUS, HCIIONB3YS
¢u3nUecKkre 3aKOHbI ¥ MPUHIUITBL: 3aKOH BCEMUPHOTO TATOTEeHUS, I, 11
u Il 3axkonsl Her0TOHA, 3aKOH COXpaHEHUS] MEXAHUYECKON SHEPTUH,
3aKOH COXPaHEHHUsI UMITYJIbCA, IPUHIIUI CYNEPIIO3ULIANA CUJT, TPUHIUIT
PAaBHONpABUSA HHEPLMAIBHBIX CHUCTEM OTCUETA; MOJIEKYJSPHO-
KMHETUYECKYIO0 TEOPHUIO CTPOEHHUS BEIIECTBA, I'A30BbIE 3aKOHBI, CBS3b
cpeaHeld KMHETUYECKOW DHEPIUuU TEIUIOBOIO JIBHKEHUS MOJIEKYJ C
aOCOJTIOTHOHN TeMITepaTypoi, TIEPBBIM 3aKOH TEPMOJUHAMHKH; 3aKOH
COXpaHEHUSl DJEKTPUYECKOTO 3apsna, 3akoH Kymona; mpu sTom
pa3inuaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MareMaTH4ecKoe

BbIpaXEHHE U yCIIOBUS (TPAHULIbI, 00JaCTH) TIPUMEHUMOCTH

10.8

OOBSCHAT, OCHOBHBIC TPHHIIMIBI JCHCTBUS MAIUH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3nuyarh YCJIOBHS HMX O€30IMacHOro

HCIIOJIb30BaHUS B HOBCGHHGBHOﬁ KHU3HU

10.9

BBINONHATE SKCIEPUMEHTBI 110 UCCIIEIOBAHUIO (PU3MUECKUX SIBICHHUH
U TIPOIIECCOB C MCIOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX W3MEPEHMUI;
npu 3ToM (popmynupoBaTh polieMy (3a1ady) U TUIIOTE3y y4eOHOTO
JKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY U3  IPEIJIOKEHHOIO

000pyIOBaHUs, IPOBOJIUTH OMBIT U (POPMYIIUPOBATH BHIBOJIBI

10.10

OCYH_ICCTBJ'IHTB npsAMbIC MW KOCBCHHBIC H3MCPCHUA (bPISI/I‘leCKI/IX
BCJIIMYUH; IIPU 3TOM BI)I6I/IpaTB OIITHMAJILHBIN CII0Cc00 HU3MCPCHUA U

HCIIOJIB30BAaTh U3BCCTHHIC MCTOAbI OLICHKH HOFpGIlIHOCTCfI H3MepeHHfI

10.11

HccnenoBars 3aBUCUMOCTH MEXIy (U3NYECKUMU BEIMYMHAMU C
UCIIOJIb30BAaHUEM MPSAMBIX W3MEPEHHM; NpU ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (MKCHPOBaTb pE3ylbTaThl IOJYyYECHHON 3aBUCHUMOCTH

(bU3NYECKUX BEIIMYMH B BHJIE TA0NHII U TPadUKOB, JIEJIaTh BBIBOJIBI 110




pe3yiibTaTtaM UCCIICAOBAHUA

10.12

Cobmtonate mpaBuia 0e30MacHOrO  TpyAa IMpH  MPOBENECHUU
UCCIICIOBAaHUH B paMKax ydeOHOro OJKCIepUMEHTa, Yy4yeOHO-
MCCIIE0BATEIILCKOM M MPOEKTHON AEATEIBHOCTH C MCIIOIb30BaHHEM

U3MEPUTENFHBIX YCTPOUCTB U Ja00paTOpHOTO 00OPYI0BAHUS

10.13

Pemrath pacu€THbie 3a7a4M C SIBHO 3aJlaHHOM (PM3UUECKOW MOJIEIIbIO,
HCITOJIB3Ys (1)I/ISI/I‘I€CKI/IC 3aKOHBI W NPUHLOUIIBI; HA OCHOBC aHaAJIM3a
yCIIOBUSL 3a7a4dl  BBIOWpaTh (PU3UYECKYI0 MOJENb, BBIICTAThH
bu3ndecKrue BEMYUHBI U (OPMYJIIbI, HEOOXOMUMBIE JIJIsl €€ PEIICHNUS,
IMpOBOAUTH paC‘-IéTBI H OLICHUBATH PCaJIbHOCTDL MOJYUYCHHOI'O 3HAYCHUA

¢buznyeckol BeTHUNHBI

10.14

Pemats Ka4C€CTBCHHBIC 3aga4yu: BBICTpauBaTh JJOTHYCCKH
HCIIPOTHBOPCUUBYIO LCIIOYKY paCCY)KI[CHI/II\/’I C OHOpOﬁ Ha U3YYCHHBIC

3aKOHBI, 3aKOHOMECPHOCTH U (1)H3PI'—I€CKI/IG SIBJICHU S

10.15

Hcnonp3oBaTh Tpu  pemieHHMH Y4eOHBIX 3a7ad  COBPEMEHHBIE
MH(QOPMAIIMOHHBIE TEXHOJIOTUU JJs TOHMCKA, CTPYKTYpUPOBaHMI,
UHTEPIPETANN U TIPEICTABICHUS Y4eOHOW M Hay4HO-IOMYJISIPHOU
UH(POPMALUH, TOTYYEHHONW U3 Pa3IMYHbIX UCTOUYHHKOB; KPUTHUECKU

aHAJIM3UPOBATh MOITY4aeMYI0 HH(POPMALIUIO

10.16

[IpuBonuTH MpUMEpPHI BKJIAZA POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSACHEHHME IIPOLECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOT U

10.17

Mcnonb30BaTh TEOpETUYECKHE 3HAHUS MO (DU3HMKE B TOBCEIHEBHOU
KU3HU i1 oOecredeHuss O€30MacHOCTH TpH  OOpamieHud ¢
npubopaMd U TEXHHUUYECKHUMH YCTpPOWCTBaMH, JUISI COXpPaHEHUS
3M0POBbS W COOJIONEHUS HOPM DKOJIOTUYECKOTO TIOBEICHHUS B

OKpY>Karollen cpee

10.18

PaGoratp B rpynie ¢ BHIIIOJIHEHUEM Pa3IUYHBIX COLUABHBIX POJIEH,
IUIAHUPOBaTh  paboTy TPYIIBL, paIlMOHAIBHO  paclpenemsiTh
00s3aHHOCTH U TIUIAHUPOBATh JCSATEIBHOCTh B HECTAHIAPTHBIX
CUTyallUsX, aJ€KBATHO OLIEHMBATh BKJAJ KaXX/J0T0 U3 YYaCTHUKOB

IpyMNIbl B peLIeHHe paccMaTpUBaeMOi MpoOiIeMbl

11 KJIACC

Kon
NpoBePsSIEMOro
pe3yJabrara

IIpoBepsieMble MpeaMeTHBIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpPeIHero 001ero 00pa3oBaHus

11.1

JleMoHCTpUpOBaTh Ha TpuUMepax poidb U MecTo (U3UKH B

(GopMHPOBaHUH COBPEMEHHOW HAay4YHOH KapTHHBI MHpA, B Pa3BUTHU




COBpGMCHHOfI TCXHUKH U TCXHOHOFHﬁ, B HpaKTquCKOﬁ JACATCIIBHOCTHU

JroNieH, LIeTOCTHOCTh U €IMHCTBO (PU3NUECKON KapTUHBI MUpa

11.2

Y4uTBIBaTh TPAHULIBI IPUMEHEHUS U3YUYEHHBIX (PU3NUECKUX MOJIEIICH:
TOYEUHBIN IEKTPUUECKUH 3apsi, ACpHAs MOJECIb aTOMa, HyKIOHHAs

MOJIETTb AaTOMHOTO SIJIpa MIPU PELICHNH (PU3NUECKUX 3a/1a4d

11.3

PacnioznaBath pusznueckue ABICHUS (MPOIECCH) U OOBACHATh UX Ha
OCHOBE 3aKOHOB JJIGKTPOAMHAMHKH ¥  KBAaHTOBOW  (DU3WKU:
ANIEKTPUYECKasi MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEWCTBHS  TOKa,  B3aUMOJACWCTBUE  MAarHUTOB,
DIIEKTPOMArHUTHAsT WMHIYKIUS, JCHCTBHE MArHUTHOTO TOJS Ha
MPOBOJHUK C TOKOM U JIBIXKYIIUHCS 3apsl, SJIEKTPOMarHUTHbBIE
Koe0aHus W BOJIHBI, NPSIMOJIUHEWHOE paclpOCTpaHEHHE CBETa,
OTpakeHHe, TpejomieHue, uHTepdepeHus, audpakuus U
NOJISIpU3AlIUsl CBETa, JUCIEpPCUsi cBeTa, (POToAneKTpudecKkuilt 3PppexT
(dotoaddexr), cBeToBOEe naBICHHE, BOSHUKHOBEHHE JITHHEWYATOTO
CIEKTpa aroMa BOJIOpPOJAa, €CTECTBEHHAass M  HCKYCCTBEHHas

pPaauOaKTUBHOCTD

11.4

OnuceiBaTh M3y4YeHHBIE CBOMCTBa BelIeCTBa (AJIEKTPUYECKUE,
MarHUTHBIE, ONTHYECKUE, HIIEKTPUIECKYIO IIPOBOIUMOCTD Pa3TMYHBIX
Cpea) W DIEKTPOMAarHUTHbIE SBJIEHUS (TPOLIECCHI), HCIONB3Ys
¢u3ndeckre BEIMYWHBL AJIEKTPHUYSCKUH  3apsii, CWiIa TOKa,
ANEKTPUYECKOE  HANpsOKEHUE, DICKTPUYECKOE  CONPOTHBIICHHE,
pasHocTh moreHrmanos, JJIC, pabora Toka, MHIYKIMS MarHUTHOTO
noist, cuia Amrmepa, cuia JlopeHIa, WHIYKTHMBHOCTHh KaTYIIKH,
SHEprus EKTPUYECKOT0 M MArHUTHOIO MOJieH, Mepuoj M 4yacTtoTa
KoJIeOaHUH B KoJIeOaTeIbHOM KOHTYPE, 3apsil U CHjla TOKa B MPOIIecce
FapMOHUYECKHX  DJIEKTPOMAarHUTHBIX  KojeOaHwid,  (okycHoe
paccTOSHUE W ONTHYECKasl CHJIa JIMH3BL, TP OMHCAHUU TMPABHIHLHO
TPAaKTOBAaTh (DU3MYECKUI CMBICI HCHOJB3YEMBIX BEIMYMH, UX
0003HAYCHUS W CIWHUIBL, YKa3bIBaTh (OPMYIbI, CBSI3BIBAIOIIHE

JaHHYTIO (1)I/ISI/IT-I€CKy}O BCJIIMYHHY C APYTUMU BCINYNHAMU

11.5

OnuceiBaTh N3y4€HHBIE KBAHTOBBIE SIBJICHUS U NIPOLIECCHI, UCIIOIb3YS
(bu3nyeckue BEIUYMHBI: CKOPOCTb NIEKTPOMArHUTHBIX BOJIH, JJIUHA
BOJHBI M YacTOTa CBETa, SHEPrUsi M MMITYJIbC (POTOHA, TEPUO
noJlypacriaza, DJHEpPrus CBA3M aTOMHBIX AN€p; NPU ONHMCAaHUU
NPaBUJIBHO TPAaKTOBaTh (PU3UYECKUH CMBICI  HCIOIB3YEMBIX
BEJIMYMH, MX OOO3HAauY€HUs W EIUHMIBI; YyKa3blBaTh (HOPMYIIHI,
CBA3BIBAIONIME JaHHYI0 (U3WYECKYI0 BEIUYMHY C JIpPYrUMHU

BCIMYMUMHAaMH, BbIYUCJIATH 3HAYCHUC (1)H3H‘{CCKOI>’I BCINMYHUHBI

11.6

AHanu3upoBaTh (QU3MYECKUE TMPOIECChl U SIBJICHUS, HCIONb3YS

(I)I/I3I/I‘-I€CKI/I€ 3aKOHBI )41 IMPUHIMUIIBIL: 3aKOH OMa, 3aKOHBI




MIOCJIEZIOBATENIBHOTO U NapajuIeIbHOTO COEIUHEHMS INPOBOAHMKOB,
3akoH Jlxoyins — JIeHna, 3aK0H 3J1€KTPOMAarHUTHON WHIYKLIUH, 3aKOH
IPSIMOJIMHEWHOT'O PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHBI ~ MPEJIOMJIEHUS CBETa, YpaBHEHUWE OHWHINTECHHA IS
dorodddexra, 3aKOH COXpPAHECHHS] DSHEPTHH, 3aKOH COXPaHCHHUS
UMITyJIbCa, 3aKOH COXPAHEHHS JJIEKTPHUUYECKOrO 3apsijia, 3aKoH
COXpaHEHHs MaccoBOro 4yucia, mnoctyiaarsl bopa, 3akoH
paAMOaKTHUBHOIO pacnaja; IMpH OTOM pa3iaudarbh CJIOBECHYIO
(bopMyIUpPOBKY 3aKOHA, €r0 MaTEMaTHUYECKOE BHIPAXKEHUE U YCIIOBUS

(rpaHu1Bl, 00JACTH) IPUMEHUMOCTH

11.7

OHpeI[eJ'IHTB HarpaBJICHHUEC BCKTOpPAd HWHAYKOHWUHW MArHuTHOT'O II10JIA

MIPOBOJHUKA C TOKOM, CHIIbI AmIiepa u cuiibl JlopeHiia

11.8

CTpOI/ITL 1 OIIMCBIBATb I/1306pa)KeHI/Ie, co3gaBacMoOC IIIIOCKHUM

3€pKajioM, TOHKOW JINH301

11.9

BBINONHATE SKCIIEPUMEHTHI 110 UCCIEIOBAHUIO (PU3MUYECKUX SIBICHUMA
U TIPOIIECCOB C MCIOIB30BAHUEM NPSAMBIX U KOCBEHHBIX U3MEPEHUIl;
npu 3ToM (popMynupoBaTh pobieMy (3a1ady) U TUIIOTE3y y4eOHOTO
IKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  NPEAJIOKEHHOTO

000pya0BaHuUs, IPOBOJUTH ONBIT U (OPMYIHPOBATH BBIBObI

11.10

OcCymecTBIATh MPSIMBIE W KOCBEHHBIE HW3MEpEHUs (UBNYECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTUMAbHBINA CIOCOO M3MEPEHUs U

HCIIOJIB30BaTh U3BCCTHBIC MCTOJBI OLICHKH HOFpCLHHOCTCfI H3MepeHHﬁ

11.11

HccnenoBars 3aBUCUMOCTH (PU3MUECKUX BETMUYHMH C UCIIOJIb30BAaHUEM
OpSIMBIX ~ M3MEPEHMH; NpU 3TOM KOHCTPYUPOBaThb YCTaHOBKY,
(GUKCHpOBaTh pPE3yJbTAThl MOJYYEHHOM 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BUI€ TaOIUI] U TpauKOB, JeJIaTh BHIBOJIBI 10 pe3yabTaTaM

HCCICOOBaHUA

11.12

CoOmogate mpaBuiia 0Oe30macHOTO Tpyda TIPH  TPOBEACHUHU
UCCIIEJJOBAaHU B paMKax ydueOHOro SKCIepUMEHTa, YydeOHO-
UCCJIEI0BATEIBCKOM U MPOEKTHON AESATEIHLHOCTHU C UCTIOJIb30BAHHEM

U3MEPUTEIIbHBIX YCTPOICTB U 1a00paTOPHOTO 000PYIOBaHHUS

11.13

Pemarp pacu€THble 3aa4M ¢ SBHO 33/1aHHON (PU3UYECKON MOAEIBIO,
UCIIONIb3Ysl (PU3MUYECKUE 3aKOHBI U TPUHIIMIIBI, HA OCHOBE aHan3a
YCIIOBUSL 3a7a4dl  BBIOMpaTh (PU3UYECKYID MOJENb, BBIICTSATH
bu3ndecKre BEMMYUHBI U (OPMYJIIbI, HEOOXOMUMBIE NIJIsl €€ PeIIeHNUS,
MIPOBOJIMTH PACUYETHI U OLIEHUBATH PEATILHOCTD IMOTYYEHHOTO 3HAYCHUS

buznyeckol BeTHUNHBI

11.14

Pemlarb  kayecTBeHHBIE  3aJayu:  BBICTPauWBaTh  JIOTUYECKHU
HEMPOTUBOPEUYUBYIO LIEMOUKY PACCYKICHUN C ONOPOW HA U3yUEHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (bl/ISI/I‘IeCKI/Ie SIBJICHUS




11.15

Hcnonp3oBaTh MNpu  pelIeHUMH Y4YeOHBIX 3a7ad COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJOTHMHM ISl TIOHUCKA, CTPYKTYpUpPOBaHUS,
UHTEPIPETAllMd U TPEACTABICHUS Yy4eOHOW M Hay4HO-HOIYJISIpHOU
UH(QOPMAIUH, TOTYYEHHONW U3 Pa3IMYHbIX UCTOUHHKOB; KPUTHUECKH

aHAJIM3UPOBATh MOyYaeMyto HH(pOpMALUIO

11.16

OOBSICHATh MPUHLMUIIBI ACUCTBUS MAaIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOICTB; pa3nuyarh YCJIOBHUS MX O€30MacHOr0 MCHOJIb30BaHHS B

IIOBCEOTHEBHOM KU3HUA

11.17

[IpuBoANTs HpUMEPHI BKJIA/A POCCHHUCKUX M 3apyOEkHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHNE MPOLIECCOB OKPY>KAIOLIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOT UM

11.18

Hcnonp3oBaTh TEOpeTUYECKHE 3HAHUS MO (PU3HMKE B TOBCEIHEBHOU
KHU3HM U1 o0ecriedeHusi Oe30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMu U TEXHUYECKHUMH YCTPOWCTBAMH, JUISl COXpaHEHHS
300POBbS U COOJIONEHUS HOPM DKOJIOTMUYECKOTO TOBEJCHUS B

OKpY>Karolleu cpese

11.19

PaGorarp B rpymnmne ¢ BBINOJIHEHUEM Pa3IMYHbIX COLMAJIBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy  TIPyHINbl,  PalMOHAIBHO  paclpenessaTh
0053aHHOCTM M IUIAHUPOBATh JESITEIbHOCTh B HECTaHIAPTHBIX
CUTyalUsX, aJCKBaTHO OLIEHUBATb BKJIAJ Ka)XIOI'0 M3 YYAaCTHHUKOB

IpYMIIbI B PELICHUE pacCMaTpPUBAEMOM MTPOOIEMbI

HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KJTACC
Kon Koa nposepsiemoro
IIpoBepsieMble 3JIEeMEHTBI COAEPKAHUSA
paszaena 3J1eMEHTa

OU3NKA 1 METO/IbI HAYYHOTI'O ITO3HAHUW A

. MO3HAHUS OKpY’KalOIIEro MHpa.

IpUPObL. DKCIIEPUMEHT B (PU3UKE

MOI[CJ'II/IPOBaHI/Ie (I)I/ISI/I‘-ICCKI/IX SIBIICHUI

1.2

®duszuka — Hayka o mpupoae. Hayunble MeTomsl

OKCIIEPUMEHTa W TEOPUU B IPOIECCE MO3ZHAHUS

nponeccoB. Hayunesie rumnore3sl. Pusmyeckue
3aKOHBl WM TEOpUM. [paHHUIBl NPUMEHUMOCTH
¢usznyeckux 3akOHOB. [IpUHIMIT COOTBETCTBHSL.

Porb m wmecto ¢usuku B PopMUpOBaAHUH

COBPEMEHHOM HAaydyHOM KAapTUHBI MHpA,



HpaKTquCKOﬁ JIeSTEILHOCTH JII0JIeH

MEXAHHWKA

2.1

KNMHEMATHKA

2.1.1

MexaHM4eCcKoe JBHIKCHUE. OTHOCHTEIBLHOCTD
MECXaHHUYCCKOTO JABHMXKCHUS. Cucrema otcuéra.

Tpaexropus

2.1.2

[lepemenienne, CKOPOCTh (CpPeIHSIE CKOpPOCTH,
MTHOBEHHAas CKOpPOCTb) u YCKOpEHUE
MaTepualbHONM TOYKH, MX IHPOEKLUHWH Ha OCH
cucteMbl koopauHatr. CloxeHue nepemMenieHuil u

CJIOKEHUE CKOPOCTEN

2.13

PaBHOMEepHOE u PaBHOYCKOPEHHOE
MNPSIMOITUHENHOE JIBUKECHHUE. I'padukn
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHU,
IIyTH U TNEPEMEIICHUS] MaTepUATbHOM TOYKH OT

BPEMEHHU

2.1.4

CBobOomHOE najieHrne. YCKOpeHue CBOOOTHOTO

najieHus

2.1.5

KpuBonuneinoe JBUKCHUE. PaBHOMEpHOE
JBUKEHHE MaTepUaJIbHON TOUKH IO OKPYKHOCTH.
VroBast CKOpOCTb, JINHEWHAs CKopocTs. [leprnon u

qacToTa. HeHTPOCTpeMI/ITCJ'IBHOC YCKOPCHHUC

TexHnueckue YCTpOﬁCTBaZ CIINAOMCTP, ABUIKCHUC

CHapsAa0B, HCTIHBIC U pCMCHHBIC INEPCaAaAIN

[Tpaktuueckue paboThl. V3MepeHue MIHOBEHHOM
ckopocTH. McciienoBaHue COOTHOIICHUS MEXKIY
Iy TAMH, IPOHEHHBIMU TEJIOM 3a
MIOCJIEZIOBATENIbHbIE paBHbIE POMEXYTKH
BPEMEHM IIPU PABHOYCKOPEHHOM [BIKCHHM C
HA4aJIbHOM CKOPOCTBIO, PaBHOM HyI0. M3ydenue
JIBDKCHUS [IApUKa B BA3KOM KUAKOCTH. M3yueHue

JBHXXCHUS TCIIA, 6pOH_I€HHOFO TOPHU30HTAJIBHO

2.2

JTMHAMUKA

2.2.1

IIpunnun orHocurensHocTH lanmmnes. IlepBbii
3akoH Hproortona. HHepuumanbHble  CHCTEMBI

oTcuéTa

222

Macca tena. Cuina. [IpuHiun cynepno3uuuu cui




223

Bropoii 3akoH HproToHa /11 MarepranbHON TOYKH
B MHepuuanbHoi cucreme orcuéra (MCO). Tperuit

3akoH HproToHa I MaTCPHAJIbHBIX TOUCK

224

3akoH BCEMHUPHOI'O TATOTCHUS. Cuma TSKeCTH.

[TepBas kocMuueckas cCkopocTs. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe TtpeHue. Cuna TpeHHS
CKOJIb)KEHUS U cuiia TpeHus mokosi. Koaddurment
TpeHus. Cuja CONPOTHBICHHUS NpPU JIBUKEHUHU

TCJ1a B X KUAKOCTH HJIN Ira3¢

2.2.7

[ToctynmarensHOe © BpalmaTeabHOE JABUKCHUE

a0COIIOTHO TB ép,[[OFO TCJ1a

2.2.8

MOMEHT CWJIbl OTHOCUTEIBHO OCH BpalllEHUs.
IInedo cunsl. YciioBHs paBHOBECHUS TBEPAOTO Tea
B CO

229

Texauueckue YCTPOMCTBA: MOAIIMITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Tpaktuueckue pabotTel. M3yueHue IBHIKEHHS
OpycKa Mo HaKJIOHHOM IMJIOCKOCTH MOJ] AeCTBHEM
HECKOJIbKUX cuIl. MccnenoBanue 3aBUCUMOCTHU CHIT
YIPYTOCTH, BO3HHUKAIOIIUX B JePOpPMUPYEMOI
Npy>KUHE ¥ Pe3MHOBOM 00pa3lie, OT BEIMYUHBI UX
nedopMaruu. Uccnenosanwe yCIIOBUH
paBHOBECUS TBEPNOTO TEJa, HMEIOLIEI0 OCh

BpalICHUA

23

3AKOHbI COXPAHEHI B MEXAHUKE

23.1

WMmynsc  MarepuanbHOM  TOYKH,  CHUCTEMBI
MaTepUAIbHBIX ~ TOYeK. Mmmynbc cunsl U

HN3MCHCHHC UMITYJIbCA TECJIa

232

3akoH coxpanenus uminyisca B MCO. PeaktuBHoe

IBIDKECHHEC

233

Pa6Gora cumnbl

234

MOIIHOCTD CHIBI

2.3.5

Kunernueckass »sHeprusi MarepuajbHOW TOYKH.

Teopema 0 KHHETHYECKON YHEPTUHU

2.3.6

ITorenumanpHas SHEprus. ITorennumanbpHas

SHEPrusi ympyro ae(GopMUpOBAHHON NPY>KUHBI.




IloTeHuanpHas SHEPTIUA TCIIa BOIH3H

MMOBEPXHOCTH 3eMITH

HOT@HHI/IaJH)HBIG U HCIIOTCHIHUAJIBHBIC CHJIBI.

CBs13b pa6OTBI HCTIOTCHI MAJIBbHBIX CHI C

237 W3MECHECHUEM MEXaHWYeCKOM SHCPTHUU CHCTCMbI
TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKOW SHEPTruu
2.3.8 VYhpyrue u Heynpyrue CTOJIKHOBEHUS
539 TexHudyeckue yCTpPOMCTBA: JBUKEHHE PAaKeT,
o BOJIOMET, KOTIep, NPY>KUHHBIA MUCTOJIET
[IpakTrueckne  pabotel.  M3ydeHue  CBs3H
5310 CKOpOCTE  Tel  Npu  HEyopyroMm  yaape.

Hccnenosanue cBsI3u pa6OTBI CHJIBI C UBMCHCHUECM

MEXaHHUYECKON SHECPTHHU TCJIa

MOJIEKVIISAPHA S ®U3UKA 1 TEPMO/IMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUN

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu. BpOoyHOBCKOE NBUKEHUE.
Huddysus. Xapakrep JIBUKECHUS u

B3aI/IMO)IeI\/'ICTBI/I$I YaCTHIl BEIICCTBA

Monenu cTpoeHus ra3oB, KUIKOCTEH U TBEPABIX
TeN U OOBICHEHUE CBOMCTB BEIECTBA Ha OCHOBE

3TUX MOJEIen

Macca  monekyn.  KomnuecTBOo — BelIEeCTBa.

[ToctosinHas ABorazpo

TernnmoBoe paBHOBecue. Temmeparypa u  eé

u3Mmepenue. Illkana remneparyp Llenabcus

3.1.5

Mopnenb uneanbHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKOI TEOPUH HACAIbHOTO

rasa

3.1.6

AOcomroTHasi Temreparypa Kak Mepa CpeaHei
KMHETUYECKOM SHEpPruu TEeIJIOBOTO JIBUKECHMS

yactul raza. lllkana temneparyp KensBuna

3.1.7

VYpaBuenue Kianeilipona — MenneneeBa. 3akoH

JlansToHA

I"a3oBbIe 3ak0HBI. M301mponieccsl B AEaIbHOM Ira3e
C TIOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA: H30TEpPMa,

u30x0pa, n300apa




TexHHUecKre yCTpOHUCTBA: TEPMOMETP, bapoMeTp

3.1.10

[IpakTrueckne paboTel. M3MmepeHue Macchl
BO3/lyXa B KJIacCHOW KkomHare. lccinenoBaHue
3aBHCHUMOCTH MEXJIy MapaMeTpamMH COCTOSHHUS

Pa3peKEHHOTO Ta3a

3.2

OCHOBbBI TEPMOJNHAMMUMKUA

3.2.1

TepMonuHamuueckass  cucremMa.  BHyTpeHHss
DHEPrusi  TEPMOAMHAMHUYECKOW  CHUCTEMBI H

CIIOCOOBI €€ U3MEHEHUS

322

KonmnuectBo Temnorsl u pabora. BHyTpeHHsS

OHEPTHd OAHOATOMHOT'O MACAJIBHOIO ra3a

323

Bust TETUTOTIEPE/IauH TETJIOTPOBOIHOCTb,
KOHBEKIUS, W3Iy4YeHue. TermnoéMKOCTh Tena.
VaoenpHast TEIUIOEMKOCTH BelecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI IIPH TCILIONEPCaAUC

324

[lepBpiii 3akoH TepMonuHaMuKHU. [IpumMeHneHue
MEPBOT0 3aKOHA TEPMOJIMHAMUKH K U30IPOLIECCAM.

['papuueckas nnTepnperanus paboTsl rasa

3.2.5

TemoBple  Mammebl.  [IpuHOWNBL  EHWCTBUS
TeIUIOBbIX MamuH. [IpeoOpa3oBaHusl >HEpPTUU B
TEIJIOBBIX MamuHax. Koad@uiueHt mnojae3Horo
nevictBust (manee — KIIJ) TeruioBoit MamimHBLL
[uxn Kapuo u ero KII/]

3.2.6

Bropoii 3akon tepmonunamuku. HeoOpatumocTh
MIPOLIECCOB B IpHUpoxae. TernoBele ABUTATENN.

DKOJIOTUYECKHUE HpO6J'IeMBI TCIIJIOOHCPTCTUKHA

3.2.7

TexHuueckue YCTpOMCTBA: JIBUTaTEJIb
BHYTPEHHETO CTOpaHMsi, ObITOBOM XOJIOAWJIbHUK,

KOHIMIIHOHEP

3.2.8

[IpakTuueckue paboThl. M3Mepenue yaenbHOM

TETUIOEMKOCTH

33

AT'PETATHBIE COCTOSAHUMA BEHIECBA. ®A30BBIE ITEPEXO/1bI

3.3.1

[TapooOpa3zoBanne u koHaeHcamnus. Vcnapenue u
KUATIEHWE. YenbHas TeIUloTa NapooOpa3oBaHUS.

3aBHCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT AABJICHUS

332

AOlconoTHas u OTHOCHUTCJIbHAA BJIaXXHOCTb

Bo3ayxa. HacelmeHHbIi ap
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Teépnoe Tteno. Kpucramimueckue u amopdHbie
Tena. AHM30TpPOINHS  CBOWCTB  KPHUCTAJUIOB.

>KI/II[KI/I€ KpUCTaJlJIbI. COBpCMeHHHC Marcpualibl

334

[InaBnenne u KpucTaJuin3anusi. y,Z[CJ'IBHaH TCIJII0TAa

rianeHus. Cyomumanus

335

YpaBHEHHE TEIIOBOTO OanaHca

3.3.6

TexHuyeckue  yCTpPOMCTBA:  TUTPOMETP U
IICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUU
MOJIy4YeHUsI COBPEMEHHBIX MarepuaigoB, B TOM

YU CJIC HAHOMATCPHUAJI0B, U HAHOTCXHOJIOTUH

3.3.7

[TpakTrueckue paboThl. M3MepeHHe BIaKHOCTH

BO31yXa

SJIEKTPOIAMHAMMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

Onekrpuzanust Tejl. OJeKTpudeckuil 3apsna. JlBa

BU A SJICKTPUICCKUX 3aps/10B

4.1.2

IIpoBOMHUKH, TUNIEKTPUKHU U TIOIYIIPOBOAHUKA

4.1.3

3aKoH COXpaHCHHUA SJICKTPUICCKOIO 3apsaaa

4.1.4

B3aumoneiictBue 3apsaoB. 3akoH Kynona

DneKTpuyecKoe oJe. HanpspxénHocTb
sNeKTprUYecKoro moist. [IpuHun cyneprno3unuu.

JIuHuy HanPsKEHHOCTH DJIEKTPUYECKOTO 101

4.1.6

PaGora  cmi  3JEKTPOCTAaTHYECKOTO  MOJIS.

Ilorenmman. Pa3zHocTs moreHImaios

HpOBO}IHI/IKI/I U  JOUIJICKTPUKK B IMOCTOSHHOM
AJICKTPUICCKOM noJie. I[I/IBJICKTpI/I‘leCKaH

MMPOHUIIACMOCTDb

OnexrpoémkocTb. KoHieHcarop. D1eKTpoEMKOCTD
IUTIOCKOTO KOHJEHCATOpa. DHEPrHsl 3apsyKEHHOTO

KOHJIEHCATOpa

TexHnuyeckue YCTPONCTBA: IIEKTPOCKOIL,
JJIEKTPOMETpP,  JJIEKTPOCTaTHYEeCKas  3alluTa,
3a3eMJICHHE  DJIEKTPONPUOOpPOB,  KOHJEHCATOP,

KCEpOKC, CTPYHHBIN IIPUHTEP

4.1.10

IIpakTrueckue paboThLI. N3mepenne

BJ'IeKTI)OéMKO CTH KOHACHCATOpa




4.2

IIOCTOSHHBIM JIEKTPUYECKHI TOK. TOKU B PA3JIMUHBIX CPEJJAX

4.2.1

YenoBus CyHICCTBOBAHUSA IOCTOAHHOTI'O
QJICKTPUUYCCKOI'0 TOKa. Ucrounuku toka. Cwmita

TOKa. ITO0CTOSHHBII TOK

422

Hanpspxkenue. 3akon Oma jy1s ydacTka Henu

4.2.3

:‘)J'IGKTpI/IquKOG COITIPOTUBJICHHUC. YI[CJ'IBHOC

COIIPOTUBJICHUC BCUICCTBA

4.2.4

Ilo CJICAOBATCIIBHOC, IAapalJICJIbHOC, CMCHIAHHOC

COCAMHCHNEC ITPOBOAHNKOB

4.2.5

Pabora snexrpuyeckoro Toka. 3akoH Jlxoymsa —

Jlenma

4.2.6

Mo1HOCTh SJICKTPUUICCKOI'O TOKa

4.2.7

anekTpoaBmkymnas cuwia (manee — OJC) wu
BHYTPCHHEE CONPOTHBIICHUE WCTOYHUKA TOKa.
3akon Owma  ang  TojnHOW — (3aMKHYTOM)

aneKkTpudeckoil nenu. Koporkoe 3ambikaHue

4.2.8

DNeKTpOHHAsi TPOBOAUMOCTh TBEPABIX METAILIOB.
3aBUCHMOCTh  CONPOTHBJIEHUS METALIOB  OT

teMiiepatypbl. CBEpXIpOBOIUMOCTD

4.2.9

OnexTpuueckuii TOK B Bakyyme. CBoiicTBa

AJIEKTPOHHBIX ITyYKOB

4.2.10

[TonmympoBoguuku. CoOCTBEeHHass W TpUMECHas
MPOBOAMMOCTh MOJIYNPOBOAHUKOB. CBOMCTBA p-n

nepexoja. [lomynpoBonHUKOBEIE TPUOOPHI

4.2.11

ONEeKTpUUECKUM TOK B ANEKTPOJIUTAX.

:‘)J'IGKTpOJ'II/ITI/I‘ICCKaH Jucconuanus. :‘)J'IGKTpOJ'II/IS

4.2.12

DNeKTpUYecKuil TOK B razax. CaMOCTOSTEIbHbBIN U
HECAMOCTOSATEIbHBIN pa3ps. PasnuuHble THIBI

CaMOCTOSTENBHOTO pa3psana. Monnus. [1nazma

4.2.13

Texnuueckue YCTPOMCTBA: aMIIepMeTp,
BOJIETMETP, peocrar, UCTOYHHUKHU TOKa,
AJIEKTPOHArpeBaTeIbHbIE puOopHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP
COIPOTUBJICHUS, BAKYyMHBINH O/, TEPMUCTOPBI U
dboTope3ucTopbl, MOITYMPOBOJHUKOBBIA  JTHOJ,

rajJlbBaHUKa

4.2.14

[IpakTrueckue paboThl. V3yueHue cMeIIaHHOTO




COCIIMHEHUS PE3UCTOPOB.
Uzmepenne OJJIC ucCTOUHMKA TOKa U €ro
BHYTpeHHero  comnportusieHus.  HaOmonenue

DIEKTPOIN3a

11 KJIACC

Kon
pa3nena

Koanposepsiemoro 3jieMmeHTa

IIpoBepsieMble 3JIeMEHTHI COAEPKAHUS

4

SJIEKTPOIMHAMMUMKA

MATHUTHOE ITIOJIE. QJIEKTPOMAT'HUTHAS MHAY KW A

4.3.1

IloctosiHHble  MarHuThel. BzaumopmelicTBue

IIOCTOAHHBIX MarHuTOB

4.3.2

MaruutHoe  mosie.  Bexkrop — marHuTHOM
uHaykuu. [lpuHoun cynepno3uuuu. JInHum
MarHuTHOM  umHAykuuu. Kaprtuna nuHuii
MarHUTHOM WMHIYKIIMH TIOJSI  TOCTOSTHHBIX

MarHuToB

4.3

433

MarauTtHOoe T1OJie TPOBOJAHMKA C TOKOM.
Kapruna nuHHMI 10N JJIMHHOTO MIPSIMOTO
NMPOBOJAHMKA M  3aMKHYTOTO  KOJIBIIEBOTO
MPOBOJHUKA, KATYIIKU C TOKOM. OTmbIT
Opcrena. BzammopeiicTBue MPOBOTHUKOB C

TOKOM

4.3.4

Cuna Amnepa, €€ MOIy/b U HAalIpaBICHUE

4.3.5

Cuna JlopeHua, e€ Momylb U HalpaBJCHUE.
JBuxeHue 3apsKEHHOU YaCTHUIIBI B
OJTHOPOJHOM MAarHUTHOM Tosie. PabGora cuiibl

Jlopenua

4.3.6

SIBreHHe 3IEKTPOMATHUTHON UHIYKIIHHA

4.3.7

[ToTrok BekTOpa MarHUTHOM MHIYKIUU

4.3.8

O[C wuHaykuuu. 3aKOH 3JIEKTPOMAarHUTHON

nHaykuu Gapanes

4.3.9

BuxpeBoe  smekrpuueckoe  mose.  JJIC
WHIYKUUA B TPOBOAHHUKE, JIBHXKYLIEMCS
moCTynar€JibpHO B OJHOPOAHOM MAarHuTHOM

I10JIC




4.3.10 [IpaBuno Jlenua
WHayKTUBHOCTh. SIBI€HHE CaMOWHAYKIUH.
4311 OJ1C camOoMHIYKIIMH
4.3.12 OHeprus MarHUTHOTO I10JIs1 KaTyLIKU C TOKOM
4.3.13 DJIEKTPOMArHuTHOE TI0JIe
TexHnyeckue YCTpOWCTBA: [IOCTOSIHHBIE
MAarHMThl, 31E€KTPOMArHUTBI, 3JIEKTPO/IBUTaTelb,
43.14 YCKOPUTEN AIIEMEHTapHBIX YacTuIl,
WHyKIMOHHAs 1eYb
[IpakTuueckue pabotel. M3yueHne MarHuTHOTO
mojsl KaTymku C TokoM. MccrnenoBanue
4.3.15 JEHCTBUSL MOCTOSTHHOIO MarHuTa Ha paMKy ¢

TOKOM. Hccaenosanue SABJICHUA

3IEKTPOMAarHUTHOM MHIYKIUU

KOJIEBAHUMA 1 BOJIHbI

5.1

MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHU A

KonebarenpHas cucTema. CBoOoaHbIE
konebanusa.  ['apmoHMYeckue  KoseOaHwUs.
Ilepuon, wacrora, ammuutyga u  (asa

KoJre0anuii

5.1.2

[IpyxvHHBI ~ MasTHUK. MaremMaTu4ecKun

MasiTHHK

5.1.3

ypaBHeHI/IC TapMOHHUYCCKHUX KOJICOaHUI.
Kunemartndeckoe U AUHAMHUYECKOE OIHCAHHE

K0J1€0aTeIbHOTO JBHUXKXCHU A

5.14

[IpeBparienne SHEPTUM NPH TAPMOHHYECKHX
koneOanusx. CBs3b aMIUIMTYAbl KojeOaHWM
UCXOMHOH  BEIMYMHBI C  aMIUTUTyAaMH

Kojie0aHMii e€ CKOPOCTH M YCKOPEHUS

KoneGarenbHblii KOHTYP. CBobonHbIE
ANIEKTPOMAarHUTHBIE KOJEOAHWS B HICATBHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXIY
MEXaHHYECKUMH H  AJIEKTPOMArHUTHBIMU

konebanusmu. @opmyna Tomcona

3akoH COXpaHCHHU OJSHEPruvd B HACAIBHOM

KoJIebaTeTbHOM KOHTYPE

5.1.7

BBIHY)K,I[GHHBIG MeXaHUYEeCKHE KoJeOaHHUs.




Pe3onanc. Pe3onancHas KpuBad.

BoinyxneHHble 3JIEKTPOMAarHUTHbIE

KoJeOaHus.

[TepemennbIit TOK. CunycounaanbHbII
>18 IIEPEMEHHBIN TOK.

MoutHoCTh IEPEMEHHOTO TOKA. AMIUIMTYAHOE
5.1.9 U JCUCTBYIOIIEE 3HAUYECHHE CHJIbl TOKA U

HaNpsKEHUS

Tpanchopmarop. IIpousBoncTBo, mepenaya u

notrpebaeHue AIEKTPUYECKOU SHEPIHH.

OKOJIOTUYECKUE PUCKU TpU IMPOU3BOACTBE
>1.10 AIEKTPUUECKOU SHEPIuu. Kynsrypa

WCIIOJIB30BaHUS ANEKTPOIHEPT U B

IIOBCEIHEBHOM KU3HU

Texuuueckue  ycrpoiictBa:  ceiicMorpad,
5.1.11 AMEKTPUUCCKUHN 3BOHOK, JTUHUT

UIEKTpoIepenay

IIpaxTHueckue paboThI. Hccnenosanue

3aBUCHUMOCTU IIEpUOJIa MaJlbIX KoJeOaHui
s rpy3a Ha HUTHU OT JUIMHBI HUTH U MacChl Ipy3a.

UccnepoBanre nmepeMeHHOTO0 TOKa B LIEH W3
MOCJIEI0BATEILHO COEIUHEHHBIX

KOHACHCATOpAa, KaTyYHIKHU U pE3UCTOPAa

5.2

MEXAHNUYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

Mexannueckue BOJIHBI, yCIIOBUS
pacrpoCTpaHEHHUS. [Tepnon. CxopocTh
521 pacnpoCcTpaHeHus u JUITMHA BOJIHBI.
[Tonepeunble U MPOAOIBbHBIE BOJTHBI
#i#HPart## Uurepdepentus u  nudpakuus
522 MeXaHHYEeCKUX BOJH
3Byk. CkopocTh 3Byka. [PpOMKOCTH 3ByKa.
223 Bricora Tona. TemOp 3Byka
DJeKTpOMarHuTHbIE BOJIHBI. YenoBus
U3ITy4eHus 3JIEKTPOMAarHUTHBIX BOJIH.
524 B3anmHuas opuenranus BexktopoB E, B u v B
AJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe
525

CBolicTBa OJICKTPOMAlrHUTHBIX BOJIH:




OTpaXeHHE, TMpPENOMJICHHE,  TOJSIpU3aLIUs,
mudpakmus, — uHTepdepeHmus.  CKoOpocTh

QJICKTPOMAIrHUTHBIX BOJIH

5.2.6

Ikama 3JIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHHe SJEKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHBI paguocCBA3M W TCICBHUIACHHA.
Pannonoxarus. BHGKTPOMaFHI/ITHOC

3arpsiI3HEHUE OKPYKarOLIEN CpeJIbl

5.2.8

TexHuyeckne  yCTpPOWCTBA:  MY3BIKAJIBHBIE
MHCTPYMEHTBHI, YJIBTPa3ByKOBasi JUArHOCTHKA B
TEXHUKE U MEAULMHE, pajap, paluoNpUEMHHUK,

TeJEBU30p, aHTeHHa, Tenedon, CBU-neun

53

OIITUKA

5.3.1

[IpsiMmonuHeitHOE pacnpoCTpaHEeHUE CBETa B

olHOpoaHoM cpene. JIyu cBeTa

532

OTtpaxkeHue cBeTa. 3aKOHbI OTPAXKEHUSI CBETA.

[TocTpoenne m300paskeHuiA B TFIOCKOM 3epKajie

533

[Ipenomiienne cBera. 3aKOHBI MPEIOMIICHHSI CBETA.

AOCOITIOTHBII TTOKa3aTelb MMPCIOMIICHHUA

534

IlomHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi

YT'OJI IOJHOI'O BHYTPCHHETO OTPAKCHUA

535

Hucnepcus cera. CioXHBIA cocTaB 0enoro

cBeta. lIBet

53.6

CoOuparoniue ¥ pacceMBAIOIIUE  JIMH3BI.
Tonkass mnuH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKasl CWJIa TOHKOM JInH3bL. [locTpoenune
n300pakeHui B coOMparomux u
paccenBaronMxX JiMH3aX. QPopMyna TOHKOU

JIMH3BI. yBeJ'II/I‘leHI/Ie, JaBaeMoe JIMH30M1

5.3.7

Hpenenm INPpUMCHUMOCTH TI'COMCTPHUUC CKOM

OIITUKH

5.3.8

Wutepdepenims CBETa. KorepenTtHsie
UCTOYHHKH. Yenosus HaOmoaeHus
MaKCHUMYMOB u MHHUMYMOB B
UHTEp(QEPEHIIMOHHON  KapTUHE OT  JBYX

CI/IH(I)EBHBIX KOTCPCHTHBIX UCTOYHHUKOB




Hudpaxus cera. AudpakimonHas pemeéTka.

VYcnoBue HaOMIOAEHUS INIABHBIX MaKCUMYMOB

339 MpU NaJCHUHM MOHOXPOMAaTHYECKOIO CBETa Ha
TUQPPAKITMOHHYIO PEIIETKY
5.3.10 [Tonspusanus ceera
TexHuyeckue  yCTpOMCTBA:  OUYKH, JIyIa,
¢doroanmapar, MIPOEKIIMOHHBIN anmnapar,
>3 MHUKPOCKOII, TE€JECKOIl, BOJIOKOHHAs OIITHKA,
nudpakIMOHHAs PEIIETKA, TOISTPOUT
[IpakTnueckue paboTBhL. N3mepenue
5312 nokaszarenss — npenomiieHus.  MccnenoBanue

CBOWCTB M300paxkeHni B nH3ax. Habmronenue

AUCTICPCHUHU CBETa

DJIEMEHTHI CITELIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTU

6.1

I'panunbl  NPUMEHUMOCTH  KJIACCUYECKOM
MEXAHUKHU. ITocrynarst TeOpUH
OTHOCUTCIIBHOCTH: HWHBAPUAHTHOCTH MOIYJIA
CKOpPOCTM CBE€Ta B BaKyyMmMe, NIPHUHIUI

OTHOCHUTEJILHOCTH DUHIIITEIHA

6.2

OTHOCHTEIBLHOCTD OJHOBPEMCHHOCTH.

3aMe,Z[J'ICHI/Ie BpPEMCHHU U COKPAIICHUC JJIMHDbI

6.3

DHeprusi ¥ UMIYJIbC CBOOOTHON YaCTHIIBI

6.4

CBsi3p Macchl C DJHEpPrued M HMMITYJIBCOM
CBOOOIHOM  4YacTUIBl.  ODHEprusi  IOKOA

CBOOOTHON YaCTHIIBI

KBAHTOBAS ®U3NKA

7.1

JIEMEHTBI KBAHTOBOI OIITUKU

7.1.1

®otonbl. Popmyna I[lmanka cBs3u sHepruu
(oTOHa ¢ ero 4acToToi. DHEPTrus U UMITYIbC

(dhoToHa

7.1.2

OtkpeiTHe u wuccienoBanue Gotodrddexra.

Omnpitel A.I. CtoneroBa. 3akonsl hoTorddekra

7.1.3

VYpaBHenune OiHmTelHa 11 QoTodddekra.

«KpacHas rpanuna» Gotorddekra

7.1.4

Hasnenue ceera. Onbitel [1.H. JIeOenena

7.1.5

XHUMHUUYECKOE JIENCTBUE CBETA

7.1.6

Texnuueckne  ycTpoicTBa:  (POTOARIIEMEHT,




(1)OTOI[aT"II/IK, COJIHCYHasn 6aTape;1, CBETOOMNO

7.2

TPOEHUE ATOMA

7.2.1

Mopnens aroma Tomcona. OneiTel Pezepdopra
10 MCCIIEIOBAHUIO CTPOCHUS aTOMA.

HnaHeTapHa;I MOACIIb aTOMa
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[Toctynarel bopa. M3nyyenue u morsomieHue
(OTOHOB P MEpexo/ie aToMa C OJJHOTO YPOBHS
SHepruu Ha apyroil. Buasl cnekrpoB. Crektp

ypOBHCfI 9HEPIrUU aToOMa BOAOPOAa

7.2.3

BomHoBrle cBoiicTBa 4actuil. BoaHBI ne
bpoina. KopnyckynsipHO-BOJIHOBOW Jyallu3M.

Judpakiys 371eKTPOHOB Ha KpUCTAIIaxX

7.2.4

CroHTaHHOE | BBIHY>KACHHOC HU3JIYYCHHC.

YCTpoHCTBO M MPUHLIUT paboTHI Jla3zepa

7.2.5

TexHnueckue yCTPOMCTBA:  CHEKTPaIbHbBIN
aHaimu3 (CTHEKTPOCKOI), Jia3ep, KBAHTOBBII

KOMIIBIOTEP

7.2.6

[IpakTrueckue paboThI. Habmnronenue

JINHEMYaToro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonpl  HaOMIOAEHUST M PETrUCTpalH

QJICMCHTAPHBIX YaCTHUILL

7.3.2

OTkpbiTHE pPaOaKTUBHOCTH. OnbIThI
Pesepdopma mo  ompeneneHuio  cocrasa
pannoakTuBHOrO M3My4yenus. CpoiicTea anbpda-,
Oerta-, ramMMa-Hu3JI1y4eHusl. Brusiaue

PaaAnOaKTHUBHOCTHU HA YKUBBIC OPraHU3MBbI

7.3.3

OTtkpbiTHE TIPOTOHA W HelTpoHa. HykinonHas
Mozens anapa leitzendepra — MBanenko. 3apsia

sapa. MaccoBoe uucio siapa. M3oTtomnsl

7.3.4

Anbda-pacniaj. DIEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacran.  ['amma-usnyuenue. 3akoH

paaMoaKTUBHOTIO pacmnazia

7.3.5

OHeprusi CBA3M HYKJOHOB B siape. SnepHble

cuibl. Jledekt Macchl siapa

7.3.6

Snepubie peakuuu. JleneHue u CUHTES A1€p

7.3.7

Snepubiii peaktop. TepMosiiepHBIH CHHTE3.




[IpobinemMbl M MEpPCNEKTUBBI  AICPHOU
SHEPreTUKU. DKOJIOTUYECKUE ACIIEKTHI SAEPHOM

OHCPICTUKU

7.3.8

OneMeHTapHbIE YaCTHLIBI. OTtkpbITHE
II03UTPOHA. dyHIaMEHTaIbHBIC

B3aUMOJIEUCTBUS

7.3.9

TexHuueckre ycCTpoMCTBa: I03UMETP, Kamepa

Bunbcona, siaepHblil peakTop, aroMHast Oomba

7.3.10

HpaKTI/ILICCKI/Ie paGOTBI. HccnenoBanue TPCKOB

yacTull (110 TOTOBBIM (oTOrpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&nHoro neba. Co3Be3aus, spKue

SBéSZ[bI, IIJ1aHCThI, UX BUAMMOC IBUXKCHHC

8.2

ConneyHas CHUCTEMA. IInaneTsl 3eMHOM
T'pyIIbI. IImaseThI-TUTaHTEl U HUX CITyTHUKU,
KapJIMKOBEBIC IIJIAaHCTBHI. Maisre TCJ1a

COJIHEYHOM CUCTEMBI

8.3

Comnnre, dporocdepa u armochepa. ConHeunast

AKTUBHOCTH

8.4

Ucrounnk >reprun ComnHIa U 3BE31

8.5

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETUMOCTb,  paauyC, TeMmIeparypa, HX
B3aUMOCBS3b. /lnarpamma «CreKTpaabHbIi KJ1ace
— CBETUMOCTE). 3BE3 LI [JIaBHOU
IOCIICAOBATCIILHOCTH. 3aBUCHMOCTh «Macca —
CBETHMOCTD TS 3BE3 [JIABHOM

OCJICA0BATCIIBHOCTHU

8.6

Buytpennee crpoenne 3B&3n. CoBpeMeHHBIE
MMPEACTABICHUA O ITPOUCXOXKIACHHUN W 3BOJIIOLNN

ComnHIa ¥ 3831, DTarbl )KU3HH 3BE3]]

8.7

Mieunsin  Ilyte — Hama  l'anmakTtuka.
CrnupanbHas CTPYKTypa lNanaktukwy,
pacrpeneneHue  3BE€34, Traza M IBUIM.
[Tonoxenne u nerxenue Conxua B ['anaktuke.
[lmockas w  cdepuueckas  MOACUCTEMBI

T'amakTuku

8.8

Tunel ranakTuk. PagroraqsakTuku U KBazaphbl.




UYEpHble ABIPHI B sApax TAIAKTUK

Bcenennas. Pacmmpenue Bceenennoi. 3akoH
Xab6mna. Pazberanue ranakruk. Bospact u
8.9 panuyc Becenennoi, Teopust bonbioro B3peiBa.

Mopnenb «ropsituert Beenennoin». PennkroBoe

U3Iy4deHue

MacmrabHnas CTPYKTypa Bcenennot.
8.10 Meraranaktuka. Hepeménnsie mpoOiembl

aCTPOHOMUU

MMPOBEPSIEMBIE HA EI'D ITIO ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMOBI
CPEJTHET'O OBIIIETO OBPA3OBAHMUSI

IIpoBepsieMbie TpeOOBaHNS K IPEAMETHBIM pe3yJbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTe/IbHON MPOrpaMMbl CpeHero o01ero o0pa3oBaHus

CdopMHpOBaHHOCT, ~ yMEHMI  pacmo3HaBaTh  (PU3UYECKUE  SBICHUS

(mpouiecchl) U OOBACHATH UX HA OCHOBE U3YUEHHBIX 3aKOHOB

BrnaneHne oCHOBOIOJIAraOIIUMU (1)I/I3I/ILIGCKI/IMI/I INOHATUAMHA U BCIMYMHAMU,

XapaKTepHU3YIOMUMH (PU3HIECKUE TTPOIIECCHI

ChopMHPOBAaHHOCTh YMEHUI MPUMEHATH 3aKOHBI KJIIACCHUECKONH MEXaHHKH,
MOJIEKYJIIpPHON (PU3MKM M TEpMOAMHAMMKH, 3JIEKTPOIAMHAMMKH, KBAaHTOBOU
Gu3uKM U1 aHanMM3a M OOBSCHEHUs SBICHUA MUKPOMHUpA, MaKkpoMHpa M
Merammupa, pasjindyarh ycJIOBHA (TpaHUILlbl, O0O0JAaCTH) NPUMEHUMOCTHU
¢u3NYeCKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (yHIaMEHTaIbHbIX
3aKOHOB M  OrPAaHUYEHHOCTb  MWCIIOJIb30BAaHUS  YAacCTHBIX  3aKOHOB;
aHAJIM3UPOBaTh (PU3MUECKHUE MPOLECCHI, UCIOIb3Ys] OCHOBHBIE MOJIOKECHHUS,

3aKOHbI 1 3aKOHOMCPHOCTHU

CdopMHpOBaHHOCTh YMEHUSI pa3uy4aTh YCJIOBUS MPUMEHHUMOCTH MOJENei

(¢u3NYECKUX TEJ U NPOLIECCOB (SIBICHUM)

Kon
NMpoBepsIEeMOro
TpeOOBaHUS

1
2
3
4
5

ChopMHpOBAHHOCTH YMEHUS PeIllaTh PACYETHBIC 3a/1a4U C SIBHO 3aJJaHHOU H




HESIBHO 3a/laHHOM (hU3MYEeCKOM MOJENbIO: Ha OCHOBAaHMM aHaJIU3a yCIOBUS
BbIOMpaTh (uU3MYECKHEe MOJENH, OTBeyarlue TpeOOoBaHUsAM 3ajadH,
OPUMEHSTH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NYECKUX
TEOpPUH NpHU HCHOJIB30BAaHUM MaTEeMAaTHUECKHUX METOJOB PpEIICHUs 3ajad,
IIPOBOJIUTH Pacué€Thl HA OCHOBAHMU HMEIOLIUXCS JIaHHBIX, aHAJIU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATH METOABI PEIIEHHs C Y4ETOM IOJyYEHHbIX

pe3ynbTaToB

Pemmares kauecTBeHHbIE 3aa4u, TPEOYIOIUE TPUMEHEHUS 3HAHUN U3 Pa3HBIX
pa3enoB IKOJILHOTO Kypca GU3MKH, a TAK)KE UHTETPALUY 3HAHUHN U3 IPYTHX
MPEIMETOB €CTECTBEHHOHAYYHOTO IIMKJa: BBICTPAMBATh JIOTHUECKYIO
LENOYKY PaCCyJACHUN C OMIOPON HA M3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U

(bu3nYecKue BICHUS

BrnageHne OCHOBHBIMM METOJAMU HAyYHOTO ITO3HAHUS, MCIOJIB3YEMBIMU B
¢bu3nKe: IPOBOIUTH NMPSAMbIE U KOCBEHHbIE U3MEPEHHS (PU3NUECKUX BEIHYNH,
BBIOMpAsi ONTUMATIBHBIN CIIOCO0 U3MEPEHHUS M UCIIOJIb3YS U3BECTHBIE METO/IBI
OLICHKM  MOTPEHIHOCTEH  M3MEPEHHH,  NPOBOJUTH  HCCICIOBaHUE
3aBUCUMOCTEH  (PU3MUYECKMX BEIMYMH C  HCIOJB30BAHHUEM  IPSIMBIX
U3MEpPEHUH, OOBSACHATH MOJyuYeHHbIE PE3yJbTaThl, UCIOJB3Ys (U3UUYECKUE
TEOpUHU, 3aKOHbI M TOHATUS, M JIeJaTh BBIBOJBI, COOMIONATH IpaBUiIa
0e30macHOro Tpy/Aa MpU TNPOBEACHUU HCCIEAOBAaHMM B pamMKax y4eOHOro
JKCIIEPUMEHTAa M y4eOHO-HCCIIeIOBATENILCKOM  JEATENbHOCTH €
UCTIOJIb30BaHUEM LHU(POBBIX M3MEPHUTENBHBIX YCTPOWCTB U J1aOOPaTOPHOTO

000opynoBaHUs

ChopMHpOBAaHHOCTh YMEHHU aHAIM3UPOBATh W OIICHUBATH IOCIIEACTBHS
OBITOBOM W TPOW3BOACTBEHHON MAESITETPHOCTH YEJIOBEKa, CBSI3aHHOU C
(GU3UYECKUMH TIPOIECCaMH, C TIO3UIMA DKOJIOTHYECKON 0e30MacHOCTH;
IIPEACTABICHUN O PALlMOHAILHOM IIPUPOAOIIOJIB30BAHUY, & TAKXKE PA3yMHOM
WCIOJB30BaHUN JOCTHMKEHUM HAyKW W TEXHOJOTHH I JajdbHEWIIero

Pa3BUTHS YEJIOBEYECKOTO 00IIEeCTBA

OBnazneHue pa3IMuHbIME crioco0amu padoThl ¢ nHpopMaluelt HU3nIecKoro
COJEpKaHUSI C  MCIOJb30BAHMEM  COBPEMEHHBIX  HMH(OPMAlMOHHBIX
TEXHOJIOTUW; pPa3BUTHE YMEHUW KPUTUUYECKOTO aHajlu3a U  OLICHKHU

JIOCTOBEPHOCTHU NOJTyyaeMoi nHpopMauu

10

CdopmupoBaHHOCTH YMEHHI MIPUMEHSTh OCHOBOIIOJAraroIne
ACTPOHOMUYECKUE TOHSATHUS, TEOPUH U 3aKOHBI ISl aHAJIU3a U OObSICHEHUS
(U3UYECKUX MPOIIECCOB, MPOUCXOIAIINX Ha 3BE3IaX, B 3BE3IHBIX CUCTEMAX, B
MeEXKTaJaKTHYeCKOH cpele; ABIKEHUS HEOSCHBIX TeJ, HBOMIOLWHU 3BE3N U

Bcenennoi




HEPEYEHD 2JIEMEHTOB COAEP/KAHUSA, ITPOBEPAEMbBIX HA EI'D 11O
OU3UKE

Kon Kox
pasnena/te 3JIeMeH IIpoBepsieMblii 21€MEHT COAePKAHUSA
MbI Ta
1 MEXAHUKA
1.1 KMHEMATHKA
11 Mexannueckoe nBrkeHHe. OTHOCHTEIBHOCTh MEXaHUYECKOIO
o nBrxkeHusd. Cucrema orcuéra
1.1.2 MarepuanbHas TOUKa.




TpacKTOPHA

Eé& pagmyc-BekTop:
7(t)=(xlz) Me ) =()),
TpaeKTopII,
IepeMellleHIIe: / v
Ar=r(ty))-1r(t)=r,-1= *

= (Ax, Ay, Az),

MY Tb.
CIIO:KeHIIe epeMerreHmit:

Ny =4 + 4

CxopocTh MarepualIlbHON TOUKHU:

. Ar -,
U=— =T, =[U1_.UT.U__].
At |y o '
Ax , ) ,
v, =—| =X/, aHAIOTHU4HO v, =), U.=Z,.
Ao '
1.1.3
CloKeHHe CKOPOCTell: &, =0, + 0, -
Brruncnenue nepemenieHus U MyTH MaTepHalbHON TOUKU MTPU
NPSMOJTUHEHHOM JBIKEHHU BIOJIb OCH X IO rpaduKy
3aBUCUMOCTH Vx(t)
w _ AD _,
VeKopeHIe MaTepHalIbHOIl TOUKIL: a = ~ =u'= [.ﬂr1
I
1.1.4 =0
Ao C .
a =—2= =(v,),". amanormHo a, =(v, |’, a. =(v. )’
At Ar—{
PaBHOMEpHOE NPsMOIMHEHHOE IBUKEHHUE!
X (t) =Xyt VvVt
1.1.5 -
v, (t)—v, =const
PaBHOYyCKOpEHHOE MPSIMOJIMHENHOE JBUKECHHE:!
x(t)=x, +u,t +%
116 v.(t)=u, +at

a, = const

2 2

22 _ 4 N
Uy, — Y, = =2, ["'2 "’1]

w+u
; 7 _b by
]._[pII JBILKEHIIII B OIHOM HaHpﬂBI[eHIIII ]:[y'[]'; S= t

L




CBoOonmHOe majieHue. YCKOpeHue CBOOOTHOTO TaCHUSI.

0 Xo ":-

JIBr>keHue Teina, OpOLIEHHOIO O/ YIJIOM 0. K TOPU30HTY:
‘ x(f) =x, + Uy f =2 +U,cosa-f

) g F . 2

| V() =y, + Ut + —S—=YotUpsina-r—

.

b |L3

.f”;- (t)=v, =uv,cosa
|0, (1) =v,, + 8,1 =U,sina— gr

-

[#4a]

=0

<

i

=const

Crey
g

KpuBonunerinoe npuxenue. J[BUkeHUE MaTEPUATIbHON TOUKU
10 OKPY>KHOCTH.
YmioBast ¥ TMHEHHASI CKOPOCTh TOYKH:
Vv=wR
[Ipy paBHOMEPHOM JIBM>KEHUU TOYKH IO OKPY>KHOCTH

:2—n:2m)

LleHTpOoCTpeMHUTENBEHOE YCKOPEHHE TOUKH:

2
v 2
aI—lC:E:w R

[TonHoe yckopeHue MaTepualibHONW TOYKU

Tsépnoe teno. [locTynarenpbHOe U BpallaTeIbHOE IBUKEHUE

TBEPIOrO Tea

1.2

JTMHAMUKA

1.2.1

NuepunansHbie cucremsl orcuéra. llepsbiii 3akoH HproTona.

[IpuHnun otHOocuTenbHOCTH ["anumnes

1.2.2

Macca Tena. IInoTrHOCTE BemecTna:




p:

<3

1.2.3

Cuna. [IpuHnun cynepnosuuyu cCuil: =F +F,+...

paBHOZEHCTB

1.2.4

Bropo# sakon HetoToHA: Om8 MatepHansHoH ToukH B HCO Fl = ma:
Af = FAt IpH F = const

1.2.5

=

17?12 I:;El

Tperuii 3akoH Hpr0TOHA U1l MaTepuaabHbIX TOYEK:

F,=—F,

1.2.6

3aKOH BCEMHPHOTO TATOTCHHUS: CHWJIBI TPUTSHKCHUS MEXKITY
TOYCUYHBIMU MAaCCaMH PABHBI

m,m,

R

Cuna tsokectu. LleHTp TsKecTH Tena. 3aBUCHMOCTH CHIIBI

F=G

TSOKECTH OT BBICOTHI h HaJl MOBEPXHOCTHIO MIIAHETHI PAAUYCOM
RO:
mg= GMm
(Ry+h)’

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F,=—kx

1.2.8

Cuna tpenusi. Cyxoe TpeHue.
Cua TpeHUs CKOJIbKEHUS:

F_=uN

TP

Cuiia TpeHus TTOKOS:

Koaddunment tpenus

1.2.9

[aBienue:

1.3

CTATUKA

1.3.1

—

F

MoMeHT CHITBI OTHOCHTEJIFHO OCH BPAIllCHHUS:
M| = FL, rne 1 — mneyo cuitbl OTHOCHUTENBHO OCH, TPOXOASIICH

yepe3 Touky O NeprneHauKyIspHO PUCYHKY

1.3.2

[entp macc Tena. [{leHTp Macc cucTeMbl MaTepUAIBHBIX TOYEK:




_myritmyryt.

r
M mAm, .

B OOHOPOAHOM II0JIE TAKECTU

(g=const)

(I.[GHTp MaccC TCJjia COBIIAAACT C €0 HCHTPOM TAKECTU

1.3.3

VYcnous papHoBecus TBEpAoro tena B UCO:

(M, +M, +...=0

B, +Fy+...=0
1.34 3akoH [lackans
135 Hasnenue B xuakoctH, nokosmerics B MCO:
P=py+pgh
3akoH Apxumena:
1 3 6 FApx: ; BBITECH
- , €CIIA TEJIO M KUJKOCTH IokosATcs B ICO, To
FApX = pg VB]:ITeCH
YcnoBue mraBaHus Tl
1.4 3AKOHBI COXPAHEHU S B MEXAHUKE
HNmMnynbc MarepuanbHOU TOUKH:
1.4.1 . .
p=mv
HNmmynbsc cuctemsl Ten:
1.4.2 B,
p=p,tp,t+...
3aKOH U3MEHEHHUS U COXPaHEHHUS UMITYJIbCa:
B CO
AP:A(p1+p2+"'):FIBHGLLIHAt+FZBH€LLIHAt+"';
1.4.3 B UCO , ectt A p=A(p,+p,+...)=0, €CIH
FlBHemH+FZBHemH+"‘:O
PeaxTnBHOE nBMXKEHHE
144

F
~¢?<x

Pabora cunbl Ha MaJIOM EPEMEILEHHUH:




1.4.5

MoOIHOCTb CHIIBL:
ecnu 3a BpeMst A tt paboTa CHIIbI U3MEHSETCS Ha , TO MOIIIHOCTh

CHJIbI

Ad
P=— =F-p-cosna
ﬂf Ar—=

1.4.6

Kunernueckas 3Heprusi MaTepuaaIbHON TOUKU:

2 2
_myv _p

KWH 2 2 m
3aKoH U3MEHEHHSI KNHETHYECKOM OHCPIUU CUCTEMbI MAaTCPUAJIbHBIX

Touek: B UCO AEkun = Al + A2 + ...

E

1.4.7

[ToTeHumanbHas 3Heprus:
JUTSl TOTEHLUAJIbHBIX CHJT

A 12 =E 1 noreHy - EZ TIOTeHL] —¢6 A EHOTEHL(

[ToreHumanbHast SHEPTUsl MaTePUAIBHON TOUKH B OTHOPOIHOM
T0JIE TAKECTH:

E =mgh

TIOTEHI]

[TorenumanbHast SHEprus ynpyro 1ehOpMUPOBAHHOTO Tea:

2
_kx
MoTeHL; 2

E

1.4.8

3aKOH U3MEHEHUSI M COXPAHECHUSI MEXaHUYECKOW SHEPTHUU:
Euex = Exen * Enoresn.
B IICO AEyex = Asgcex nenoremn. can,
B IICO AE,x = 0. eCIIN Agcex pemoresn. cax = 0

1.5

MEXAHNYECKUE KOJIEBAHUA 11 BOJIHBI

1.5.1

FapMOHI/I‘leCKI/IC KoneOaHus MaTepHaanoﬁ TOYKH. AMHJ’II/ITy,Z[a u

¢aza xonebanuii. Kunemarndaeckoe onvcanue:




x(f) = Asin| of +0, ).
v (f=x'.
a(f=(v, ), =—'xf)=a +0'x=0,
1€ X - CMELIEHHUE U3 PABHOBECHSI.
JlnHamMuyeckoe onucaHue:

— 2
max——kx,r;[e k=mo
Ato0 3HauwT, yto F,=—kx.

DHEPreTUYeCKoe OINMHUCaHUE (3aKOH COXPAHCHUS MEXaHMYECKOU
SHEPTUN):

mu ke my,, k4 _ const

CBsI3b aMIUIUTY/IbI KOJIEOAHUH CMEILIEHUS] MaTepUaIbHON TOUKH C

aMIUTUTYAaMH KoJieOaHu e€ CKOPOCTH U YCKOPEHUSI:

U =mA. a. . —oAd

max

1.5.2

[lepuoa u yacrora KoneOaHUA:

2 1
T i . e
O JRY)
[lepmon ™Manmbix CBOOOMHBIX KOJIOAHWUN MaTEeMaTHYECKOTO

MassTHHKa:

T=2E\{I
E

[Tepuron cBOOONHBIX KOJeOaHUN MPYKUHHOTO MasTHUKA!

m
T=2m |—

k

1.5.3

Boinyxxnennsie konebanus. Pesonanc. PezonancHas kpusas

1.5.4

[Tonepeunsie u IIPOJOJIbHBIE BOJIHBI. Ckopoctb

pacipoCTpaHCHUA U AJIMHA BOJIHBI:

A=vr=2
\%

WNurtepdepenius u audpakius BOIH

1.5.5

3ByK. CKOpOCTh 3ByKa

MOJIEKVIIAIPHAS ®U3UKA. TEPMO/MHAMUKA

2.1

MOJIEKVIIAIPHAS ®U3UKA

2.1.1

Monenu cTpoeHHs Ta30B, XUIKOCTEH M TBEpHbIX Tei. Ilycth

TepMOJMHAMUYECKas cucTema (Tesno) cocTouT U3 N oMHAKOBBIX




MOIJICKYIIL. Toraga KOIMYECTBO BEIIECTBA

yo——=—
N, mu

,tne N, —umuciao ABoraapo, m — Macca CHCTeMBI (Tena), [

— MOJIAPpHAasA MaccCa BCIICCTBA

2.1.2 TernoBoe ABUKEHHUE ATOMOB U MOJIEKYJI BEILIECTBA
2.13 B3aunmopeiicTBue yacTuil BemecTra

2.14 Huddysus. bBpoyHoBckoe nBHKEHNE

2.1.5 Monens uaeanbHoro raza B MKT

CBsi3p MEXIy JaBIEHUEM U CPEJHEW KMHETHYECKOH sHeprueit
MOCTYIIAaTEIBbHOTO TEIJIOBOIO ABM)KEHUS MOJIEKYNI HIEaIbHOIO

ra3a (ocHoBHoe ypaBHenne MKT):

- n-g,..
3 3 L2 3 )

o N
e m0O — macca OmHOM MOIJICKYIJIbI, nzv - KOHOCHTpauus

MOJIEKYJT

2.1.7 AbcomoTtHas Temrieparypa: T =t +273K

CBsi3p TEMIepaTypbl Ta3a co CpeHell KMHEeTUYeCKOW sHeprueit

MMOCTYNATCIIbHOTO TCIIJIOBOI'O ABMXKCHUS €TO MOJICKYIIL:

& .=|— =Ek]‘"
oL 2 2

2.1.9 VYpasuenue p = nkT

MOI[CJ'IB HUACAJIbHOI'O Ira3a B TCPMOJIHMHAMUKE!

ijB}m}mMe}mma—Kmnei‘mm

| BelpevkeHHe 19 BHYTpeHHeH SHEPIHH

VpaBHeHHe MeHneneepa — KiamefipoHa (mpHMeHHMEBlE (OPMEI
3aMHCI):

pRT

pV =" RT =vRT =NKT, p=
L 1
2.1.10 ‘ '

BripaxeHne U1 BHYTPeHHelT SHePIII 0IHOaTOMHOIO HIIeaTBHOTO
raza (IIpIMeHIIMEIe QOPMEI 3aIIICH):

U=3vRT=3Ner =37 RT =ve T=3 pr
2 2 2 vo2

o111 3akoH JlanbToHa 7151 JABJICHUSI CMECH PA3pPEKEHHBIX Ta30B:




p=p;tp,t+..

2.1.12

M3omporieccyl B pa3peXEHHOM ra3e € IMOCTOSHHBIM YHCIOM
MoJiekya N (C TOCTOSITHHBIM KOJTHYECTBOM BEILIECTBA V):
u3zotepma (T = const): pV = const ,

uzoxopa (V = const):

P — const
T

n3obapa (p = const):

\4
—=const
T

I'padmyeckoe npenacrapneHue n3onpoieccoB Ha pV-, pT- u V-
JarpaMmax.

OOBEIMHEHHBIA I'a30BbII 3aK0H:

PV _ const
T

JJIA ITIOCTOAHHOTI'O KOJIMYECTBA BEIICCTBA V.

2.1.13

Hacbliennsle u HeHachbllleHHble mapbl.  KadecTBeHHas
3aBUCUMOCTD IUIOTHOCTH M JABJIEHUS HACBHIIIEHHOIO Iapa oT
TEMIEPATyphl, UX HE3aBUCUMOCTb OT O0bEMA HACBIIIEHHOI'O

napa

2.1.14

Bnaxnocth BO3ayXxa.
OTHOCHTEIbHAS BIIAXKHOCTD!

pnapa(T) — pnapa(T)
p HachIILIapa ( T ) p HachIIapa ( T )

¢:

2.1.15

H3MeHeHue arperaTHbIX COCTOSIHMK BEIIECTBA: HMCIIAPEHHUE U

KOHACHCaIUA, KUIICHUC XUIKOCTU

2.1.16

N3meHeHne arperaTHbIX COCTOSIHUM BELIECTBA: IUIABICHUE U

KpHUCTAaJUIU3ala

2.1.17

[IpeobpazoBanue sHEprun B (a30BBIX MEpExoaax

2.2

TEPMOAMHAMUKA

22.1

Tennosoe paBHOBECHUC U TEMIICpATypa

222

BuyTpenHsist sneprus

223

Temnomnepenadya kak crmocod M3MEHEHUS BHYTPEHHEW SHEPTUU
0e3 comepuieHus palboThl. KoOHBEKIHS, TEIIONPOBOAHOCTD,

H3JIYUCHUC




22.4

KonanuecTBo TemnoThl.

VnenbHas TEI0EMKOCTD BEIIECTBA C:
Q=cmAT

225

VnenvHas Teriora mapooOpaszoBanus L: O = Lm.
VYnenbHas TerioTa miasiaeHus A: Q = Am.

VnenbHast TeroTa cropaHus Tormsa q: O = gm

2.2.6

DneMeHTapHas paboTa B TEPMOJUHAMUKE:

A=pAV

Brraucnenne padotsl o rpaduky mpoiiecca Ha p V-auarpamme

2.2.7

ITepBblii 3aKOH TEPMOIMHAMUKHU:

Q,=A4 U12+A12:( Uz_U1)+A12
Anuna0ara:

Q,=0— A12:( Ul_Uz):AUu

2.2.8

Bropoii 3akoH TepmoauHamMuki. HeoOparumpie mpoiecchl

229

[TpuHmne! aeictBus TemnoBbix MammuH. KITJT:

A O Qxcn | |..._ch:-: |

- O |
— TrAmmm Harp =1-
=5 o) o)

ZUHarp ZHarp LU Harp

2.2.10

MaxkcumansHoe 3nauenne KITJI. Hukn Kapuo:

- _ _I_I'&T"-i' _Tﬁm _1 Tx\m
X T]_T]Kz_:-:-:a = =1—-

T, T

HATD HATp

2.2.11

YpaBHEHHE TEIJIOBOTO OajaHca:

Q,+Q,+Q;+...=0

SJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE I1OJIE

3.1.1

OnekTpu3anus Tea U €€ NPOsABICHUSA. DJIEKTPUUECKUN 3apsii.
JIBa Bua 3apsiia. DIeMEeHTapHbBIN ANEKTPUUECKU 3apsil. 3aKOH

COXpaHEHUS AIEKTPUUECKOT0 3apsia

B3anmoneiictBue 3apsaoB. Toueunsie 3apsnbl. 3akoH KynoHna:
B OJIHOPOJHOM BEILIECTBE C IUAICKTPUUECKOM

IIPOHUIIAEMOCTBIO &

f:f-|q:= 1

1l i
g1 dmes, 1

G- 19>

B

F=k




3JICKTpI/I‘{eCKOe noie. Ero gelicteue Ha SJICKTPUUCCKUC 3apsabl

Harnps:k€HHOCTB 3JIEKTPUYECKOTO MOJIA:

F

E=
QHpoﬁHbH‘/’I
ITone ToueuHOTO 3apsaa:

E=k1
r

OJHOPOJAHOC ITOJIC:

E =const.

Kaptunsl nuHM HANPSKEHHOCTH 3TUX MOJIEH

[ToTeHIIMaTEHOCTH SJICKTPOCTATHYCCKOTI'O I10JIA.

Pa3HOCTL IIOTCHLIMAJI0B U HaHmeeHI/Ie:
A12:q(¢1_¢2):_qA¢:qU-

HOTCHI_II/IaJ'II)HaH 3HepFI/I${ 3ap;1)1a B BJIGKTpOCTaTI/ILIeCKOM I10JIC:
W=q¢
HOTGHI_II/IaJI BHGKTPOCTaTI/I‘-IeCKOFO T10J14:
b= w
q
CBSI3B HaHpﬂ)KéHHOCTI/I IIoJIs1 " paSHOCTI/I IIOTCHLIMAJIO0B JIA

OJTHOPOAHOTO AMeKkTpocTarnyeckoro nojsti: U = Ed

[TpuHIUIT CyNepIIO3UINY IIEKTPUUECKUX TOJIEH:

E=E+E,+...,0=0¢,+¢,+...

[TpoBOAHMKHM B 3JIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBeCHs 3apsA0B: BHYTPH IPOBOAHUKA

E* =0, BHyTpH 1 Ha TIOBEPXHOCTH IIPOBOJHMKA @ = const

JusneKTpUKu B 3JEKTPOCTATHUYECKOM ToJie. Juanexrpuueckas

MIPOHUIIAEMOCTh BEIIECTBA €

Konpnencarop. D1eKkTpo€MKOCTh KOHIEHCATOpa:

c=4
U

ONeKTpOEMKOCTD IIIOCKOTO KOHIEHCATOPa:
€g,S

C= =eC,

3.1.10

HapannenLHoe COCIMHCHUEC KOHJICHCATOPOB!

q=q,+q,+...,U,=U,=...,C C,+C,+...

napasu




IlocnegoBareapHOE COEAUHEHHE KOHACHCATOPOB:

u=uU,+U,...,.q,=q,=..., ——=—+—+...
1TUL,q1=q, C

3.1.11

OHeprus 3aps>KEHHOr0 KOHJIEHCAaTopa:

IEICUzz q2

w
c 2 2 2C

3.2

3AKOHBbI [IOCTOAHHOI'O TOKA

3.2.1

Cuna Toka:

i

At Ay —a)

ITocTosaHEIN TOK: I = const

[ns mocrossHHOTO TOKA q = It

3.2.2

VYcioBus CylIeCTBOBaHUS AIEKTPUIECKOTO TOKA.
Hanpspxkenune U u OJIC E

3.23

3akoH OMa JiJ1s1 y4acTKa Lemu:

U
R

3.24

DNEeKTpUYECKOe CONMPOTUBIIEHUE. 3aBUCUMOCTb CONPOTUBIICHUS
OJTHOPOJHOTO MPOBOAHUKA OT €T0 JIJIMHBI U CEUYEHHUs. YIEIbHOE

COIIPOTUBJICHUC BCIICCTBA.

I
R=pL
P

3.2.5

Hctounuku Toka. 3/1C uCTOUHMKA TOKA:
A

E — CTOPOHHUXCUJT

q

BHyTpeHHee conpoTuBIIeHHE HCTOYHHKA TOKa

3.2.6

3akoH OMa /1711 TOJIHOM (3aMKHYTOM) snekTpudeckoi nenu: E =

IR + Ir, oTkyna

E.r
R




3.2.7

[TapamiensHO€e COEIMHEHHUE TPOBOJHUKOB:
[I=I1+12+..,Ul=02=.,,

1 11
=—+—+...
R R, R,

napaut

[TocnenoBarenbHOE COEAUHEHNE TPOBOIHUKOB!
U=U1+02+.,11=12=_,,
R ..,=R,+R,+...

nocsua

3.2.8

PaGora snexrpudeckoro Toka: A = [Ut.
3akon [[xoyns — Jlenua:
Q=I’Rt

Ha pesucrope
2

R:Q:A:IZRtZIUtZ%t

3.2.9

MOIJ_IHOCTL QJICKTPUYCCKOI'0 TOKA:

T

TemnnoBas MOIIHOCTb, BIJENIIEMas HA PE3UCTOPE:

p-rr=Y _u
R

MomHocTh HCTOYHHUKA TOKA:

Ad_
At =

Ar—ull

3.2.10

CB0OOAHBIE HOCUTEIH JEKTPUUYECKHUX 3apsI0B B IPOBOJIHUKAX.
MexaHHU3MbI TPOBOJUMOCTH TBEPJBIX METAJJIOB, PACTBOPOB U
paciuilaBoB  JNEKTPOJIMTOB,  Ta30B. [TomymipoBOIHHKH.

[TonynpOBOJHUKOBBIN THOM

33

MAT'HUTHOE I1OJIE

3.3.1

MexaHnnueckoe B3aUMOJEHCTBUE MAarHUTOB. MarHuTHoe moie.
Bekrop MarnutHOM wuHAYKIMU. llpuHnun cynepnosunuu

MAarduTHBIX ITOJICH:

B=B,+B,+..

JIvHMM MHAYKUMKA MarHuTHOTO nouist. KapTrHa TMHUI HHAYKUIUH
MarHUTHOTO  TOJSI  TIOJOCOBOTO M TOAKOBOOOpPa3HOIO

IIOCTOAHHBIX MaroHuTOB

332

OmnsIT Opcrena. MarHuTHoe 1oJie MpoBoIHKKA ¢ TokoM. KapTtuHa




JIMHUN HHAYKOUW MAr"tuTHOrO 1oJid [JIMHHOTO IIPAMOTO
IMPOBOJAHHKA XU 3aMKHYTOI'O KOJIbICBOT'O NPOBOAHUKA, KATYIIKH C

TOKOM

Cuna Amnepa, e€ HanpaBJIeHUE U BEJIMYMHA!

3.33 F ,=IBlsina
, TIE 0L — YIOJl MEKAY HAIIPaBJIECHUEM ITPOBOJHUKA U BEKTOPOM
Cuna Jlopenua, €€ HanpaBJIeHUE U BEJIMYMHA:
F,=/q/vBsina
3.34
[JIC 0L — YTOoJI MeXK/y BEKTOpaMu |, U g
JIBrKeHune 3apsyKEHHOMN YacTULIBl B OTHOPOAHOM MAarHUTHOM I10JI€
3.4 OJIEKTPOMATHUTHASA UHAYKIUA
IToToK BEKTOpa MATHUTHON UHIYKIUU:
®=B,S=BScosa
34.1
34.2 SIBnenue >nekrpomaranTHOM HHAYKIWMU. D/]C nHIyKIMHA
3aKoH 3J1eKTpOMarHuTHOW nHAyKuuu Papajes:
AD
At A
\{3\%'11'
(:g)
344
SMC HEIYVEITHH E OpAMoM DIpOROAHHEE TTHHOH L MRICEYIMEMCT Co
CEOpOCTEID 7 (V L f} B OJHOPOIHOM MAarEHTHOM Iole B:
|E;l = Blvcosa
. TAE 0 — YTOI MexTy BekTopoM B H HopManelo i K ILIOCKOCTH, B
KOTOPOH TIeKaT BeKTopsl /07 _ecmn | L B, m¥ 1o |E| = Blv
3.4.5 ITpaBuio Jlenua
NHIyKTUBHOCTS:
D
LZT , mmn © = LI
3.4.6

Camounnykuus. IJIC caMOMHAYKIUHA:

AT
E,=-Li| =-II

30




3.4.7

3Hepr1/1;1 MAarauMTHOTIO ITOJIA KaTyHIIKKU ¢ TOKOM:

LI
W=

3.5

SJIEKTPOMAT'HUTHBIE KOJIEBAHM A Y BOJIHBI

3.5.1

Konebarenbupiit  koHTYp. CBOOOAHBIE  AIIEKTPOMArHUTHHIE

KoJIeOaHUs B UJI€aTIbHOM KOJie0aTeIbHOM KOHTYpeE:

19(7) =G S0 O + @)

.=| PN r - W o W
(1) =g, =g, cos o +q;) =1 _ cos(of +qp)
®opmyina TomcoHa:

1

2
T=2mn+LC, oTKyaa w:T:ﬁ

CBs3b AMIUIMTYOBI 3apsijia KOHACHCATOpa C aMHHHTYJIOﬁ CHIJIbI

TOKa IIpUu CBO60)1HBIX SJICKTPOMAIrHUTHBIX KOJICOAHUSAX B

UJcaJIbHOM KoJIeOaTeIbHOM KOHTYpE:

I

max

L}

qma.x =

352

3aKoH COXpaHCHHA OSHEPTUU B HUACAIIBHOM KoJIeOaTeIIbHOM

KOHTYpE:

353

BoinykeHHbBIE 37IeKTpOMarHuTHeIE Kojebanus. PezoHaHc

3.54

[lepemennsriii Tok. IlpowsBoacTBO, mepenada W MOTpeOICHUE
IEKTPUYECKON SJHEPTUH
r2 2 r2 2
cU N LI _ cU- .. _ LI
2 2 2

mx = const.

3.5.5

CeoHCTEA 3MEKTPOMATHHTHEIX BOMH. B33RMHAT OPHEHTAIHA BEKTOPOE
B 3EKTPOMATHETHOH BOMHE EBAlyvMe B 1L B 1 F

3.5.6

[Ixamna IEKTPOMArHUTHBIX BOJIH. [Ipumenenne

OJICKTPOMAlrHUTHBIX BOJIH B TEXHUKC U 6BITy

3.6

OIITHUKA

3.6.1

[IpsimonuHEIHOE pacIpOCTpaHEHUE CBETA B OHOPOIHOM Cpese.

Toueunblii ncTouHUK. JIyd cBeTa

3.6.2

3aKoHBI OTPAXKEHHUS CBETA.




alB

VOO

3.6.3 [TocTpoeHue n300paXkeHUH B IIJIOCKOM 3epKajie
JaKOHEI IPeIOMICHHT CEETA.
[IpemoyMneHne cBeTA: iy Sina = wpsing. .
, c
ADCOMIOTHEIH MOKA23TENE OPETOMICHHET Hag: = — .
v .
" flz W
OTHOCHTENEHEIH NTOKA2aTeTE IPETOMICHRT: Mo = Pl
1 Wz
ny
a
3.6.4 ",
Hop myde B OpHIME.
1"1 = 1"2 - H].}']. = Hl}'l
CoOTHOmIEEHE 9acTOT H COOTHOIIEHHE ITHH BOMH IPH IEpexoge
MOHOXPOMATHIECKOTO CEETA depes [PAaHHIY Pasgela JEVX ONTHYECKHX
cpem:
nH,<mn L)
ny
3.6.5 Op
[lonHoe BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIi yron MoJIHOrO BHYTPEHHETO OTPaKEHUS:
. 1 _m
sina,,=——=—
nOTH nl
Cobuparonue ¥ paccewBarollve JHH3BL. TOHKas JUH3a.
DOKYyCHOE pacCTOSHUE U ONITUYECKAS CUJIa TOHKOM JIMH3BI:
3.6.6 1
D=—
F
dopmyra TOHKOU JIMH3BI:
1.1_1
—t———
d f F
3.6.7 | YBenuueHue, 1aBaeMoe JIMH30M:

_h_/f/
F_H_ d




F\ h

"-..,_‘

B cnyuae paccenBaroniei JMH3bI:

D0=F= 1 0,
D
roh I
3.6.8 H d
Xox nyd4a, TPOIIEAIIETO JIMH3Y IOJ NPOU3BOJIBHBIM YIIIOM K €€
1aBHOM onrtuueckoid ocu. Iloctpoenue m300paKeHUH TOUKH U
OTpe3Ka MpsIMOH B COOMPAIOIIMX M PACCEUBAIOIIMX JIMH3aX U HMX
cucreMax
3169 dotoanmnapar Kak onTudeckuil mpubop. [ma3 kak onmruyeckas
o cucreMa
Wntepdepenius cera. KorepeHTHbIE HCTOUYHUKH. YCIOBHS
HaOMo1eHus MaKCUMYMOB U MUHUMYMOB B
UHTePPEPEHIIMOHHONH  KapTHMHE  OT  JIBYX  CHH(A3HBIX
36. KOTEPEHTHBIX UCTOYHUKOB!
MAKCIIMYMEI — A= 2:1.'};', m=0,£1,£2,£3
MIIHIIMYMBI — A=(2m+ 1:]}—,;_. m=0,£1,+2.+3,
Hudpakmus  csera. JudpakunonHas pemérka. YciIoBue
HaOMI0ACHNS [IaBHBIX MAaKCUMYMOB NP HOPMAaJIbHOM IaJIeHUU
MOHOXPOMAaTHYECKOTO CBETA C JIJTMHOW BOJIHBI A Ha PEMIETKY C
3.6.11
nepuoaom d:
3.6.12 Jucnepcus ceeta
4 KBAHTOBAS ®13UKA
4.1 KOPITY CKYJIIPHO-BOJIHOBOU IYAJIN3M
4.1.1 l'umoreza M. ITnanka o kBantax. ®opmymna [Tnanka: E = hv
4.1.2 ®oToHbI. DHEprus PoToHA:




E=hv=%:pc

HUmnynse poTona:

poE_hv_h
c ¢ A
4.1.3 ®otoaddext. OnbiTel A.I. Cronerosa. 3akonsl porodddexra
VYpasuenue DitamTeitHa 111 poTodrddexra:
torona =A BbIXOza+ EKHH max 2> THEC ,
hc
E(bOTOHa:hv:T’
4.14 h
c
AB]:IXO,Z[H = h va = )\_
Kp
mv’
EKI/IHmGX = 2 = = e Uzan
[laBiieHue cBera.
4.1.5 JlaBiieHre cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO MTOBEPXHOCTh U
Ha MOJHOCTBIO MTONIOIIAIOILYI0 IOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 [Inanerapnas Moxens aroma
[Tocrynarel bopa. M3nydenue u momiomieHue (GOTOHOB MpHU
497 Nepexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTUU Ha JAPYTOM:
o he
Ii[ilvf.l‘lff = - = |EP? - Ef.l‘]
Y
JIuHeyarele CeKTpPHI.
CrnexTp ypoBHEH 3HEPTrUU aTOMa BOIOPOAA:
423
—13,63B
E =——m—, n=1,23,
i
4.3 OU3NKA ATOMHOI'O AJ1PA
431 Hyxnonnas moznens snpa ['elizendepra — MiBanenko. 3apsin siapa.
o MaccoBoe uncio aapa. 3otormsl
PannoakTuBHOCTD.
432

Anbda-pacnaz;




A A 4
bera-pacnan.

DNeKTpOHHBIN B-pacman:

A A 0
zX2z Y + je+v,

[To3uTpoHnHsIii B-pacnan:
AXAY+ J2+ v,

l'amma-n3nyuenue

3aK0oH paJloaKTHBHOIO pacnaaa:
-t
N(t)=N,*2"
4.3.3 ITycte m — Macca paiuoakTUBHOTO BelecTsa. Torna
-t
m(t)=myx2"

434 S nepubie peakuuu. JleneHue u CUHTES sLAEp
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