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IHHOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ¢usuke Ha ypoBHE cpeaHero oOmiero oOpa3oBaHusl pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHON MPOrpaMMBI,
npeacraBieHHbx B PI'OC COO, a Taxke ¢ yu€rom (enepaibHOi pabodeil mporpaMMbl BOCIIUTAHUS U
Konnenuuu mnpenopaBanusi ydeOHoro mnpeamera «®Pusmkay B 00pa30oBaTeIbHBIX OpraHU3aIUAX
Poccuiickoii @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTEIbHbBIC TPOTPAMMBI.

[IporpamMma mo ¢usuke omnpeneiser 00sS3aTelnbHOE MPEIMETHOE COJAEpkKaHHE, YCTaHABIMBAET
PEKOMEHIYeMYIO MOCJIEIOBATEIbHOCTh M3Y4YEHHS] T€M W Pa3/eioB y4eOHOro mnpeamera ¢ Y4EToM
MEXITPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTHKH y4eOHOTO Mpolecca, BO3PACTHBIX OCOOCHHOCTEH
obyuatomuxcs. [IporpamMmma no ¢usmke Ma€T npeacTaBiIeHUE O MENAX, COACPKaHUU, OOIICH CTpaTeruu
oOyueHusi, BOCIIUTAHUSA U Pa3BUTHS OOy4aromMXcs CpelcTBaMu yuyeOHoro mpeamera «Pusnka» Ha
yriayOI€HHOM YpPOBHE.

Wzyuenne kypca ¢u3ukd  yriayOn€HHOTO  ypOBHS — IO3BOJISIET — peaM30BaTh  3aJauu
npoeCCHOHATPHON OPHEHTAIlMH, HANpPaBICHO Ha CO3/aHUE YCIOBHH ISl TIPOSBICHHS CBOUX
MHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH KaXKIbIM 00YYarolIMMCsl, KOTOpble HEOOXOIUMBI IS
MIPOJOIKEeHHsI 00pa30BaHMs B OpraHU3aIMsIX MPopecCHOHATBHOTO 00pa30BaHUs MO PA3INYHBIM (PU3UKO-
TEXHUYECKUM U HHXCHEPHBIM CIIEIIHATbHOCTSIM.

B nporpamme o ¢usuke onpenensrorcs mIaHUpyeMbIe pe3yJbTaThl OCBOCHUS Kypca (GU3UKU Ha
ypOBHE cpeiHero o01iero o0pa3oBaHus: TMYHOCTHBIE, METAIPEIMETHBIE, IPEIMETHBIC (Ha YTITyOJIEHHOM
ypoBHe). HaydHo-meTonomorudeckoii OCHOBOM Juis pa3paboTku TpeOOBaHUN K JTUYHOCTHBIM,
METaNpeIMETHBIM U MPEAMETHBIM pe3yJibTaTaM 00y4arolIuXcs, OCBOMBLIMX MIPOrpaMMy 10 (PU3MKE Ha
YpOBHE CpeJlHero o0Iero 0opa3oBaHus Ha YriayOJEHHOM YPOBHE, SBJISETCS CUCTEMHO-ACSITEIILHOCTHBIN
MOXONI.

[IporpamMma o pu3uke BKIIOYAET:

IUIAaHUPYEMbIE Pe3ylbTaThl OCBOEHHUS Kypca (U3MKM Ha YriyOJ€HHOM ypOBHE, B TOM 4MHCIE
IIpeIMETHBIE PE3YIbTAThI IO rojiaM O0yUEHUs;

cojiepkanue yueoHoro npeamera «Dusmkay 1o rogaM o0ydeHusl.

[IporpamMma mo ¢u3uKe MMeeT MPUMEPHBI XapakTep U MOXKET ObITh HCIOJb30BaHA YUUTEISIMU
(U3UKH JJIS1 COCTABIICHUSI CBOMX PA0OUYUX MPOTPaAMM.

[IporpamMMa no (u3KMKe HE CKOBBIBAET TBOPYECKYI0 WHMIIMATHUBY Y4YHUTENIEH M IPEAOCTaBIISIET
BO3MOKHOCTH JUISl PEANM3aLUU Pa3IMYHbIX METOJWYECKUX IOJAXO0JI0B K IMpEnofaBaHuI0 (U3UKU Ha
yriIyOJaEHHOM YpOBHE IPH YCIOBUU COXPaHEHMs 0053aTeIbHOM YacTu Coiep KaHus Kypca.

dusnka Kak Hayka O HamOoJsiee OOIMMX 3aKOHAX MPUPOJBI, BHICTYNAas B KAaueCTBE y4eOHOTO
IpeIMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBIN BKJIaJl B CHCTEMY 3HaHUM 00 okpyskaroiieM Mupe. [1IkonbHbII
Kypc (U3UKH — CHCTEMOOOpPA3YIOIIMHA /Al €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEIMETOB, MOCKOJIBKY
¢u3nyeckre 3aKOHBI JIE)KaT B OCHOBE IPOLECCOB W SBICHWH, H3y4aeMbIX XHMHEH, Ouosoruei,
(dbuzmveckoii reorpadueit u actpoHomueil. Mcnonb3oBanue u akTHBHOE TPUMEHEHNE (PU3NMUECKUX 3HAHUN
OTpEeACNUIIO XapakTep W OypHOE pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTMM B cdepe 3HEpPreTHukH,
TPaHCIOPTa, OCBOEHUS KOCMOCA, TIOJYyYEHUSI HOBBIX MAaTepUaJIOB C 3aJaHHBIMM cBoiicTBamu. M3yueHne
¢U3MKH BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-HAyYHOW KapTUHBI MHUPA
oOyuartolerocs, B GopMUpOBaHHE YMEHHUM IPUMEHSTh HayYHbIH METOJ] TIO3HAHUS MPU BBIMOJIHEHUN UMH
Y4eOHBIX MCCIICTOBAHUMN.

B ocHOBY kypca ¢hu3uKH Ha YPOBHE CpEIHETO 00IIero 00pa3oBaHus MOJIOXKEH P UACH, KOTOPBIE
MOKHO pacCMaTpPUBATh KaK MPUHITUIIBI €0 TOCTPOCHUSI.

Hoea uyenocmuocmu. B COOTBETCTBUM C HEW KypC SIBISIETCSI JIOTUYECKU 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepual U3 BCeX pas3AeNoB (U3MKH, BKIOYAET KaK BONPOCHI KIIACCHYECKOW, TaK H
COBPEMEHHOM (PU3HKH.



Hoesa zenepanuszayuu. B COOTBETCTBMHM C HEl MaTepuan Kypca (U3UKU OOBETUHEH BOKPYT
¢usnueckux teopuid. Bemymmm B Kypce siBiseTcs (popMHpOBaHHE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BEIIECTBE U MOJIeE.

Hoea cymanumapuzayuu. EE peanuzanus mpeanoyiaraeT HCHOJIb30BaHUE TyYMaHUTAPHOTO
noTeHIHana GU3nUecKoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS (PU3UKHU C Pa3BUTHUEM OOIIECTBA, a TAKXKe
C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U KOJIOTHYECKUMH MTPOOIEMaMHU.

Hoea npuknaonoii nanpasenennocmu. Kypc ¢usuku yriyOIE€HHOTO ypOBHS Iperioyiaraert
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHYECKUX U TEXHOJOTHUYECKHUX MPUIOKEHUN U3YUEHHBIX TEOPUN U
3akoHOB. [Ipu 3TOM paccmMaTpuBarOTCS Ha ypOBHE OOIIMX MPEICTABICHUI U COBPEMEHHbIE TEXHUYECKHE
YCTPOMCTBA, U TEXHOJIOTUH.

Hoesn Ixonozuzayuu peanusyeTcs HOCPEACTBOM BBEICHHUS 3JIEMEHTOB CO/IEPIKAHMUSL, ITOCBAIEHHBIX
9KOJIOTMYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBA3aHbI C PA3BUTUEM TEXHHUKHU U TEXHOJIOTUH, a
TaKXke 00CyKACHUS IPOOIeM PallMOHAIBHOTO IIPUPOIOTIONB30BAHUS M HKOJIOTHUECKOM OE30MaCHOCTH.

OcBoeHne coaep)kaHusi MPOrpaMMbl MO (HU3MUKE JOHKHO OBITh MOCTPOCHO HA MPHHIUIAX
CUCTEMHO-JIeATeIbHOCTHOrO moaxoaa. Juga ¢usuku peanusanus STUX NPUHIMUIOB Oazupyercs Ha
UCIOJIb30BAHUU CAMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK MOCTOSHHO AEHCTBYIOHEero (akropa y4eOHOro
npouecca. [ yriayOn€HHOro ypoBHS — 3TO CHCTEMa CaMOCTOSATEIBHOIO YYEHMUECKOTO HKCIIEPUMEHTA,
BKJTIOYAOIIETO (PPOHTAIBHBIE YICHUYECKHE OMBITHI MPHU W3YYEHWU HOBOTO Marepuaia, JabopaTopHbIE
paboTel M paboOTBI TpaKTHKyma. [IpW 3TOM BO3MOXHBI JBa CIOcO0a peanm3anud (U3HIECKOTO
npakTUKyma. B mepBoM ciydae mpakTukyM mpoBoauTcs nubo B konue 10 u 11 kmaccos, nubo mocie
MIEPBOTO U BTOPOTO MOJYroJui B KaKJIOM U3 3TUX KiaccoB. BTopoit cmocod — 3To mHTEerpamus pador
NPaKTHKyMa B CHCTEMY JIaDOpaTOPHBIX padOT, KOTOpPBIE MPOBOJSATCS B IPOILECCE M3YUCHHUS paslena
(temsr). ITpu aTOM noJ1 paboTaMy MPAaKTUKyMa MOHUMAETCS CaMOCTOSITENIbHOE HUCCIIEeI0BaHUE, KOTOPOE
IIPOBOJIUTCS IO PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOT0 BU/a O3 MOIIaroBOi HHCTPYKIMH.

B mporpamme mno ¢usuke cucreMa yYEeHMUYECKOTO SKCIEPUMEHTa, Ja0opaTOpHBIX padoT u
NpaKTHKyMa MpPEJCTaBlieHa €AWHBIM TepeYHeM. BBIOOp TeMaTWku Ui 3TUX BHJOB YYECHHUYECKUX
NPAaKTUYECKHX paboOT OCYIIECTBIISIETCS YYaCTHHKAMH OOpa30BaTENBHOTO TpoIlecca HCXOIS W3
0CcOOEHHOCTEH MOYpPOUHOTro MJIAaHUPOBAHUS M OCHAIIEHUs KaOuHeTa Gpu3uku. [Ipu sToM obecnieunBaercs
OBIIaJIcHHE OOYYAIOIIUMUCA YMEHUSIMH MPOBOIUTH MPSIMble U KOCBEHHbBIE M3MEPEHUsS, MCCIEIOBAHUS
3aBHCUMOCTEN (PU3MUECKIX BEJIMYHH U IIOCTAHOBKY OITBITOB IO MPOBEPKE MPEUIOKEHHBIX THITOTES.

Bonbmioe BHUMaHME ynenseTcsl PEUICHHI0 pacu€THBIX M KauyeCTBEHHBIX 3amad. [lpu sTom mms
pacuéTHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 33Ja4d C SIBHO 33/IaHHOM M HESIBHO 3aJaHHON (hU3HUECKOM
MO/IEJIBIO, TTO3BOJISIOLINE MPUMEHATh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOIO paszzeia
Kypca, TaK W WHTETPUPYS TNPUMEHEHWE 3HAHWH W3 pa3HbIX pasfenoB. /[ KauyecTBEHHBIX 3aad
MIPUOPUTETOM SIBIISIIOTCS 3aJaHUsI Ha OOBSICHEHHE/TIpEe/ICKa3aHue MPOTEKaHUs (PU3NUECKUX SBICHUN U
MIPOIIECCOB B OKpY XKarollen U3HH, TpeOyrolre Bbioopa Hpru3nyeckoi Mo Al CUTyallui MPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusiMu OGI'OC COO k MarepuaabHO-TEXHHYECKOMY OOECIIeUEHHUIO
y4aeOHOro mporecca Kypc Gu3uku yriayoJ€HHOTO YpOBHS Ha YpOBHE CpPEIHETo oO0Iero oOpa3oBaHHS
JIOJDKEH U3y4aThCes B YCIOBUSX MPEIMETHOT0 KabuHeTa. B kabuHeTe GU3uKu J0IKHO OBITH HE00X0AUMOE
nabopatopHoe 00OpYyJIOBaHME /Jisi BBIOJHEHHUS YKa3aHHBIX B Iporpamme Mo (pu3mke y4eHHUECKUX
OTIBITOB, JTAOOPATOPHBIX PAabOT U PabOT MPAKTUKYMA, a TAKKE JEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JlemoHcTpanoHHOe 0060pyAoBaHre (HOPMUPYETCS B COOTBETCTBUU C MPUHIUIIOM MUHUMAIbHON
JOCTaTOYHOCTH U OOECIEeYMBAET MOCTAHOBKY IEPEUMCIICHHBIX B MpOrpaMMe Mo (hU3MKe KIFOUEBBIX
JEMOHCTpAlMiA 11  WCCIEAOBAHMUS HM3YyYaeMBIX SIBICHUH ¥ TPOIECCOB, OMIUPHUECKUX U
(GbyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopaTopHoe 000OpyIOBaHUE VIl YYCHHYECKUX MPAKTHYECKUX pPaboT (opmupyercs B BHIE
TEMaTUYECKHX KOMIUIEKTOB U 00ecreunBaeTcs B pacuéTe OJHOrO KOMIUIEKTa Ha JBYX OOYYarOIIUXCS.



TemaTtuueckue KOMILIEKTHI IA0OPATOPHOTO 00OPYIOBAHUS JOKHBI OBITH MIOCTPOSHBI HA KOMILIEKCHOM
WCIOJIb30BAaHUU aHAIOTOBBIX U MU(POBBIX TPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BHJI€ IU(POBBIX J1A0OPATOPHIA.
HEJIM 1 OCOBEHHOCTHU U3YUYEHUSA YYUEBHOI'O TIPEJIMETA «®U3UKA.
YIJAYBJEHHBIA YPOBEHbB» 10-11 KJIACCHI
OCHOBHBIMHU TIETISIMH U3YYCHUS (PU3UKU B 00IIEM 00pa30BaHUU SIBIISFOTCS:

¢dopMHupoBaHHE WHTEpECa W CTPEMIICHUS OOyYalOMMXCsl K HAYYHOMY HW3YYEHHUIO MPUPOIbI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE NPEICTaBICHUI O HayYHOM METOJE MO3HAaHUS M (OPMHUPOBAHUE HCCIIENI0BATEIBCKOTO
OTHOILLICHMSI K OKPY>KAIOLIUM SIBJICHUSM;

(bopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3y4EeHUsI OCHOB CTPOCHHUS MAaTepUHU U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3HUKH;

(dbopmMHupoBaHUE YMEHUN OOBSCHSTD SIBJICHUS C UCIOJIb30BaHUEM (U3UUYECKUX 3HAHUNA M HAyYHBIX
JI0Ka3aTeNbCTB;

(dbopMHEpoBaHHE TPEACTABICHUNA O pPONM (U3UKU IS PAa3BUTUS APYTHX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TMPEICTABICHUA O BO3MOXKHBIX cdepax Oymymied mpodeccHoHaIbHONW IesSTeTbHOCTH,
CBSI3aHHBIX ¢ (PU3UKOM, IOArOTOBKA K JajbHENIIEMY OOyUYE€HHUIO B 3TOM HalpaBJICHUU.

JlocTikeHne 3TUX Liejeld obecreunBaeTcs pelleHUueM CIeAYIOIUX 334a4d B Mpolecce U3ydeHUs
Kypca (PM3UKH Ha YPOBHE CPEIHETO O0IIeTr0 0Opa30BaHMUS:

npuoOpeTeHNne CUCTEMBI 3HaHUI 00 OOImMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOYAsi MEXAHUKY, MOJIEKYJSIpHYI (U3UKY, 3JEKTPOJMHAMMKY, KBAHTOBYIO (PU3MKY U 3JIEMEHTHI
acTpo(hU3MKH;

dbopMHupoBaHHE YMEHHH MPHUMEHSATh TEOPETHUYECKHE 3HAHUS ISl OOBSCHEHHS (HU3MIECKHX
SIBIICHHUI B IPUPOJE U ISl IPHHSTHUS MPAKTUIECKUX PEIICHUH B TIOBCEHEBHOM KHU3HH;

OCBOEHHE CIIOCOOOB pelIeHUs pa3IMYHbIX 337a4 C SIBHO 33/1aHHON (PM3MUECKOW MOJIeNblo, 3a/1a4,
MOJIPa3yMEBAIOIIUX CAMOCTOATEIbHOE CO3/IaHNe (PU3MUECKON MOJIENH, aIeKBaTHOM YCIIOBHSIM 3a/1auH, B
TOM YHCJIE 3a]1a4 HH)KEHEPHOTO XapaKTepa;

MOHMMaHWe (U3HYECKHMX OCHOB W TPHUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

OBJIQ/ICHUE METOJaMH  CaMOCTOATENBbHOTO IUIAHUPOBaHMS M TpPOBENEHHS  (U3NYECKUX
HKCIIEPUMEHTOB, aHAJIN3a U MHTEPIPETANN HH(GOPMAIIHH, ONPEICIICHHS JOCTOBEPHOCTH TTOITYIEHHOTO
pe3yInbTarta;

CO3JIaHME YCJIOBUH JUIi pa3BUTHUS YMEHUH MPOEKTHO-UCCIENOBATEIbCKONW, TBOPYECKOM
NeSTeNbHOCTH;

pa3BuTHe uHTEpeca K chepam npodecCHOHATTEHON A TEIPHOCTH, CBSI3aHHOMN C (PU3HKOI.

B cootBerctBum ¢ tpeboBanusiMu OI'OC COO yrayOn€HHBI ypOBEHb H3YYCHHS Y4eOHOTO
npeamera «®Pu3nMka» Ha YpOBHE cpeaHero oOmiero oOpa3oBaHHs BbIOMpaeTcss OOy4aroIUMUCH,
TUTAHUPYIOIIUMHU MPOJIOIDKEHUE 00pa30BaHuUs MO CIEHUANIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

MECTO YYEBHOT' O IIPEJIMETA «®U3UKA» B YYUEBHOM IIJIAHE
Ha wusyuenue ¢usuku (yriayOn€HHBIM ypOBEHb) HA YPOBHE CpeaHEro ooOmero oOpa3oBaHUS
orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 wacoB B Hezento), B 11 kimacce — 170 gacos (5 4acoB B
HEJIETTIO).
[Ipemiaraemelii B mporpamMme 1o (HU3MKE IMEpeYeHb J1a0OpPaTOPHBIX M TMPAKTHYECKUX PadoT
SIBIISICTCS. PEKOMEHIOBAaHHBIM, YYUTEIb JeNIaeT BHIOOP MPOBENEHUS JTa00OPaTOPHBIX PabOT M OMBITOB C
y4ETOM WHIUBUAYATBHBIX OCOOCHHOCTEH 00yJarOIIXCsl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHMs YydeOHoro mnpenmera «@Pu3MKa» [JOJDKHBI OTpa)kaTb
TOTOBHOCTb M CIHOCOOHOCTh OOY4YaIOUIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHUCTEMOH LEHHOCTHBIX OPHEHTAIMi, TMO3UTUBHBIX BHYTPEHHUX YOCKICHHIA,
COOTBETCTBYIOIIUX TPaJAULMOHHBIM IIEHHOCTSM POCCHIICKOr0 OOIIECTBAa, PACIIUPEHHE KU3HEHHOTO
OIIbITA M OIBITA JEATEIBHOCTU B IPOLIECCE PEANU3ALUU OCHOBHBIX HAIIPABJIICHWH BOCIUTATEIbLHOU
JESTEIIbHOCTH, B TOM YHUCJIE B YaCTH:

rpakIaHCKOr0 BOCTIMTAHUSA:
e chOpPMHPOBAHHOCTb I'PAXKTAHCKON MO3ULIMU 00YYAIOLIErocs Kak aKTUBHOTO U OTBETCTBEHHOTO
YjieHa POCCHICKOTO OOIIECTBa;
® [PUHATHE TPAJULMOHHBIX OOLIEYEIIOBEUECKUX T'YMaHUCTHYECKUX M JEMOKPaTUYECKHX
IIEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JIEATEJIBHOCTh B HHTEpPECcax TIPakJaHCKOro OOIIecTBa,

y4acTBOBAaTh B CAMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

® yMEHHE B3aWMOJICHCTBOBATh C COLMAIBHBIMUA HHCTUTYTaMH B COOTBETCTBHUHU C MX (DYHKIMSIMU

1 Ha3HAUYECHUEM;
® TOTOBHOCTb K T'YMaHUTAPHOHN U BOJIOHTEPCKOM AESITEIBHOCTH.
NATPHMOTHYECKOT0 BOCIIMTAHMS:
¢ chopMHPOBAHHOCTH POCCUICKOM rpa’kJaHCKOW WIEHTUYHOCTH, TaTPUOTU3MA,
® [IEHHOCTHOE OTHOILIEHHUE K FOCYIapCTBEHHBIM CUMBOJIaM, JJOCTUKEHHSIM POCCUNCKUX YUEHBIX B
obnacTu (GU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:
e c(hopMHpPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO TIOBE/ICHUS;
® CIOCOOHOCTH OLIEHHMBATh CUTYAI[MIO0 M MPUHUMAaTh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JESTEIBHOCTH YYEHOTO;
® 0CO3HaHHE JUYHOT'O BKJIaJa B IOCTPOEHHE YCTONYUBOTO Oy IyILETO.
3CTETHYECKOT0 BOCIIMTAHMSA:
® OSCTETHYECKOE OTHOILIEHHWE K MHPY, BKIIOYas ACTETHKY HAy4YHOTO TBOPUYECTBA, MPUCYILETO
¢bu3nyeckoit Hayke.
TPYAOBOI0 BOCIIMTAHUSA:
® UHTEpeC K pa3InYHbIM cepam NMpodecCHOHANBHOM AeATEIbHOCTH, B TOM YHUCIIE CBS3aHHBIM C
¢bu3MKOW W TEXHUKOH, yMEHHE COBEepIIaTh OCO3HAHHBIM BHIOOp Oyaymied mnpodeccuu u
peayin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;
® TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO W CamMOOOpa3oBaHHIO B 00iacTu (pU3MKH Ha
MPOTSHKEHUH BCEH )KU3HU.
IKOJIOTHYECKOr0 BOCIIMTAHMSA:
e CchOPMHPOBAHHOCTb OSKOJIOTMYECKOH KyJIbTYpbl, OCO3HaHHE IJI00AJBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;
® [UJIJAHUPOBAHUE W OCYIIECCTBICHHUE JCHCTBUI B OKPYKAIOUIEH Cpe/ie Ha OCHOBE 3HAHUS IEeJei
YCTOMYMBOIO Pa3BUTHUs YEJIOBEUECTBA;
® PaCIIMPEHHE OIBITA AEATEIBHOCTH HKOJIOTUYECKOW HANPABICHHOCTH HAa OCHOBE UMEIOLIMXCS
3HaHUi 1o usmke.
HEHHOCTH HAYYHOI0 MO3HAHUSA:



Cc(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
(bU3UYECKOI HAYKH;

OCO3HAHME IICHHOCTH HAYYHOW JIESITeIHHOCTH, TOTOBHOCTh B TIPOILECCE M3YYCHUS (PU3UKU
OCYIIECTBIISTH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO JCSITEIbHOCTh WHAUBUIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS
ba3oBble Jiornyeckue 1eMcTBUA:

CaMOCTOSITENIbHO  (DOpPMYJIUPOBaTh UM  aKTyalM3UpoOBaTh MpolJeMy, paccMaTpuBarh e€
BCECTOPOHHE;

ONPEIENATh UEIH IEATEIIbHOCTH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBJISITH 3AKOHOMEPHOCTH U MPOTHUBOPEYHS B PACCMATPUBAEMBIX (DU3MUECKUX SIBICHUSAX;
pa3pabarhiBaTh ITUTAH PEHICHHS TPOOJIEMBI C YU4ETOM aHAM3a MMEIOIIUXCS MaTEPHATBHBIX U
HEMAaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OLIEHUBaTh COOTBETCTBHE pE3YyJbTATOB LENISM,
OLICHUBATh PUCKHU IMTOCIEICTBHUI NESITEIBHOCTH;

KOOPJIUHUPOBAaTh U BBINONHATH pabOTy B YCIOBHSIX PEAIbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble ucciaenoBaTelbcKue AeiiCTBHS.

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSIMHU U METOAaMU (DPU3HUECKON HAYKU;
BNIa/IETh HaBBIKAMH Yy4eOHO-UCCIIEIOBATETLCKON U TMPOEKTHOW MEATEIbHOCTH B 001acTH
(bu3HKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEFHOMY MTOMCKY METOOB PEIICHHS 337124
(U3HYECKOTO COJepKAHUS, PUMEHEHHUIO PA3IMIHBIX METOIOB MTO3HAHUS;

BIIQJIETh BUJAMH JACSITENBHOCTH TO TMOJTYYSHHIO HOBOTO 3HAHHWS, €ro HWHTEpIpeTaluH,
MpeoOpa3OBaHUI0O M TMPHMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallUsSX, B TOM YHCIE TPH
CO3/IaHUU YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISTH IPUYUHHO-CIICICTBEHHBIC CBSI3H U aKTYaIM3UPOBATh 33129y, BBIIBUTATh TUIIOTE3Y €€
pellleHus, HaxOIUTh apryMeHThl Ui JOKa3aTelbCTBA CBOMX YTBEP)KIEHUH, 3a/aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,;

aHAJIM3UPOBATH TOTYYCHHBIE B XO/IE PEIICHUS 334l Pe3yIbTaThl, KPUTUYECKH OIEHUBAThH UX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (HOPMYIHUPOBATh COOCTBEHHBIE 3a/la4ll B 0OpA30BATENBbHON NEATEIHHOCTH, B TOM
qHCIIe TIPU U3YICHUN (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CHTYAIIUSIM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTh 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KUZHEICITEIbHOCTH;
BBIJIBUTATh HOBBIC HJICH, TIPeJIaraTh OPUTHHAIBHBIC IOAXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 337a9H, TOMYCKAOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BJIaJIeTh HAaBbIKAMM MOJY4YeHHUs HHGPOpMaLMU (U3NYECKOTO COAEPKAaHUS M3 HCTOYHHKOB
pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYHIECTBIIATH IIOMCK, AHAJINW3, CHUCTEMATH3alUI0 U
MHTEpHpeTanio HHPOPMALIUU PAa3IHYHBIX BUJOB U (OPM MPEICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCTOJIb30BATh CPEICTBA MH(GOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJOTUH B PELICHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX ¥ OPraHU3AIMOHHBIX 33734 C COONIOJIEHHEM TpeOOoBaHUM



PrOHOMUKH, TEXHUKU 0€30TaCHOCTH, TUTUEHBI, PeCypcOoCcOepeKeHus, TPABOBBIX M ITHUECKUX
HOPM, HOPM HH(POPMAITMOHHON 0€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COACPKAHMS B Pa3NUYHBIX opMaTax ¢ y4ETOM Ha3HAUCHUS
nH(pOpMaIUM W TIEJIIEBOM ayJUTOPHH, BBIOMpAs ONTHMAIBHYIO (OpPMY MPEACTABICHUS U
BU3YaJIN3allUH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

OCYILLECTBIIATh OOLEHUE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKY KOH(DIMKTHBIX CUTYAIlMi U CMATYaTh KOH(IMKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTb CBOK TOUYKY 3PEHHUS C HUCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB;
IIOHUMATb U UCIIOJIB30BATh NMPCUMYILICCTBA KOMaHﬂHOfI u HHHHBHﬂyaﬂbHOﬁ pa6OTLI;
BbIOMPATh TEMAaTUKy M METOAbI COBMECTHBIX AECUCTBUI ¢ ydu€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaXKI0T'0 4JI€HA KOJUICKTHUBA,;

IIpUHUMATh LECIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BbIBATH U KOOPAWMHUPOBATH I[ef/'ICTBI/I?I
o €€ JOCTHIKEHHIO: COCTABJIATH IUIAH JACWCTBUM, PACHpPENENsaTh POJIU € y4ETOM MHEHMM
YYaCTHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

OICHUBATHh KA4CCTBO CBOCTO BKJIaJlda U KAXKIOI0 y4aCTHHMKA KOMAH/bI B 06HII/II>1 pe3yiabTaT 1mo
pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IMPOCKTBI, OLCHUBATH HJACH C MO3WLIHWHW HOBHU3HBI, OPUIMHAJIBbHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIATh MO3UTUBHOE CTPATETMUYECKOE MOBEJEHUE B PA3IMYHBIX CUTYaLMsIX, IPOSABIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHbIE YHHBEpPCAJbHBIE YUeOHbIE IeiiCTBUS
Camoopranuzanusi:

CaMOCTOSITEJIbHO OCYIIECTBIIATh IO3HABATEJIbHYIO JIEATENbHOCTh B 00JacCTH (U3HKU H
ACTPOHOMHUH, BBISIBIIATH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTABJIATh IUIAH PELIEHUS pPACUYETHBIX M Kad4eCTBEHHBIX 3a/]ad, IUIAH
BBITIOTHEHUSI TPAKTHYECKOH paboThl C y4€TOM MMEIOIIUXCA PECYpPCOB, COOCTBEHHBIX
BO3MOYHOCTEH U NMPEAINIOYTEHNM;

JaBaTh OIEHKY HOBBIM CHUTYaIIUsIM;

paciupsaTh paMKH y4eOHOTo MpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JienaTh OCO3HAHHBIA BHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0S OTBETCTBEHHOCTHh 3a
peuieHue;

OIICHUBAThH MTPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TMPOSBIECHUIO 3PYIULUU B 001acTU (PU3HUKH, MTOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KYJIbTYPHBIN YPOBEHbD.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH I103HABaTEIbHON pedIeKCHU KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBHUH U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHHUI;

UCIIOJIb30BaTh MPUEMBI pedIeKCHUU TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKH U CBOCBPEMEHHO IIPUHUMATh PELICHHS 10 UX CHIKEHUIO;

IIPUHUMATh MOTHMBBI M apIYMEHTBI JPYTUX IIPH aHAJIU3€ PE3YNIbTaTOB ACATECIbHOCTH;
IIPUHUMATH ce0s, TOHUMasi CBOM HEAOCTATKH U IOCTOMHCTBA,;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX [IPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.



B mporecce nocTukeHHs JTUYHOCTHBIX PE3YJIBTAaTOB OCBOSHHS MPOrpaMMbl MO (U3MKE A YPOBHS
CpeqHero oOIero oOpa3oBaHUs y OOYYAIOIIMXCS COBEPIICHCTBYETCS 3MOIMOHAIBHBIA HWHTEIUIEKT,
IpeAnoJararoiuii chopMUPOBAHHOCTh:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIOCOOHOCTh IOHMMAaTh CBOE SMOIMOHAIBHOE COCTOSHUE,
BHJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOW SMOIIMOHAIBHOU cephl, ObITh YBEpECHHBIM B
ceOe;

CaMOpPETyJIMPOBAHMS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTD 3a
CBOE MOBEJICHUE, CIIOCOOHOCTD aIalITUPOBATHCS K SMOIIMOHATBLHBIM H3MCHCHHUSIM M IPOSIBIISTH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIONICH CTpeMJICHHE K JOCTHIKCHHMIO LI W YCIEXY,
OIITUMU3M, UHUITUATUBHOCTbD, YMCHI/IG HeﬁCTBOBaTL, HUCXOIA U3 CBOUX BOSMO)I(HOCTeﬁ;
OMIIaTHUH, BKJIIO‘I&IOH.[CI\/JI CHOCOGHOCTB IIOHUMATh OMOIIMOHAJIBHOC COCTOAHHC Z[pyI‘I/IX,
YUUTBIBATH €r0 IpPH OCYILECTBICHHM OOIIEHUs, CIOCOOHOCTh K COYYBCTBHIO U
COIEePSIKUBAHHMIO;

COIIMAJIBHBIX HAaBBIKOB, BKJIKYAIOIINUX CHOCO6HOCTI> BI)ICTpaI/IBaTI) OTHOIICHUA C IIpyFI/IMI/I
JIIOJIbMH, 3a00TUTHCS, MIPOSIBIIATH HHTEPEC M pa3peliaTth KOHQIUKTHL.

[NPEAMETHBIE PE3VIJIBTATHI

K koH1y o0yuenus B 10 knacce npeJMeTHbIE pe3yIbTaThl HA YIIIyOIEHHOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

MOHUMATh POJIb PU3UKU B SKOHOMUYECKOH, TEXHOJIOTUYECKO, IKOJIOTHYECKO, COLMaNbHOM 1
THUYECKON cdepax AesTeNbHOCTH YeJIOBEKa, pOJib M MECTO (U3UKU B COBPEMEHHON Hay4HOIl
KapTUHE MHpa, 3HAYEHHME ONMCATEIbHOW, CUCTEMATU3UPYIOIIEH, OOBICHUTENbHON U
MIPOrHOCTUYECKOW (PYHKIMH (PU3NYECKOW TEOpUHM — MEXaHWMKH, MOJEKYJIIpHOW (PU3MKU U
TEPMOJIMHAMUKH, POJIb (PU3NUECKON Teopuu B (POPMHUPOBAHUU TMPEJCTABICHUH O (PU3NUECKOM
KapTUHE MUPA;

pa3nuyath ycJOBUS NPUMEHMMOCTH Mojeneill (u3nyeckux Tea M MpOoLeccoB (SIBJIECHUI):
MHEepLMagbHas cHcTeMa OTCcY€Ta, aOCOIIOTHO TBEPAOE Teno, MaTepuajabHas TOYKa,
PaBHOYCKOPEHHOE JIBIDKEHHE, CBOOOJHOE TMaJeHue, aOCOJIOTHO ympyras aedopmanus,
aOCONIOTHO YIpyroe U abCOJIIOTHO HEYNPYroe CTOJIKHOBEHMs, MOJENU ras3a, XUJIKOCTH WU
TBEPAOrO (KPUCTAJUIMYECKOT0) TeNa, WACANbHBIM Ta3, TOYEUHBIM 3apsiy, OJHOPOJHOE
ANIEKTPUYECKOE TOJIE;

pasnuyarh ycioBus (IpaHUIlbl, 00JacTH) MPUMEHUMOCTH (PU3WYECKHX 3aKOHOB, MOHUMATh
BceoOLuil XapakTep pyHIaMEeHTaIbHBIX 3aKOHOB U OTPAHUYEHHOCTh UCIIOJIb30BAaHUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH MEXAHWYECKUE MPOIECCHl U SBJIEHUS, UCIOJIb3ysl OCHOBHBIE
MOJIOKEHNS M 3aKOHBI MEXaHHKU (OTHOCUTENIbHOCTh MEXAHUYECKOTO IBUKEHHS, (HOPMYIIbI
KMHEMAaTUKH pPaBHOYCKOPEHHOI'O JIBI)KEHUs, NpeoOpazoBaHus ['amuies Ui CKOPOCTH H
nepeMeleHms, 3aKkoHbl Hpl0TOHA, IPUHLUIT OTHOCUTEIBHOCTU [ anuiies, 3aKOH BCEMHPHOTO
TATOTEHMS], 3aKOHBl COXPAaHEHHs MMIIYJIbCa U MEXAHMUYECKOW SHEPIruH, CBSI3b PAOOTHI CHIIBI C
W3MEHCHHEM MEXAaHWYECKOH SHEpPIuHu, YyCJIOBUsS paBHOBECHS TBEPIAOrO Teia), MPH 3TOM
HCIOJIb30BaTh MAaTEMaTHUYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaThb YCIIOBUS MPUMEHMMOCTH
(bu3nUecKUX 3aKOHOB: TpeobOpa3zoBaHuil [ammmes, BTOporo m TpeTbhero 3akoHOB HpIOTOHA,
3aKOHOB COXPAHEHHUS UMITYJIbCa U MEXaHUYECKON DHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHAJM3UPOBaTh W OOBSACHATH TEIUIOBBIC TMPOLECCHl W SBJICHUS, HCIOJIb3ysS OCHOBHBIE
nonoxeHuss MKT u 3akOHBI MOJIEKYJISIpHOW (PU3MKU M TEPMOIUHAMUKH (CBSI3b JIaBJIICHHS



HJI€aJIbHOTO ra3a Co CPEAHEN KUHETUYECKON SHEPTUEH TEIJIOBOIO IBUKEHUS U KOHLIEHTpaLue
€ro MOJIEKYJI, CBA3b TEMIIEPATYPHI BELIECTBA CO CPEAHEN KMHETUYECKON YHEPTUEHN TETIOBOrO
JBUKEHHUS €r0 YaCTHILl, CBA3b JABJICHUS HUJCAIBHOIO ra3a ¢ KOHIEHTPALMEN MOJEKYJ U €ro
TeMmnepaTypou, ypaBHeHue MeneneeBa—Knaneiipona, nepBbiil 3aKOH TEPMOJIMHAMUKH, 3aKOH
COXPAHEHHUs SHEPruU B TEIUIOBBIX IPOLECCAX), IPU ITOM HCIOJIb30BaTh MAaTEMATUYECKOE
BBIDQKCHUE 3aKOHOB, YKa3blBaTh YCJIOBHUS IPUMEHUMOCTH ypaBHEHUs MeHeneeBa—
Knaneiipona;

AQHAIM3UPOBATh U OOBSCHATH IIEKTPUUECKHUE SIBICHUS, WCIONb3Ysl OCHOBHBIC IMOJOXKEHUS U
3aKOHBI AJIGKTPOJMHAMUKHU (3aKOH COXpaHEHHUs 3JIEKTPUYECKOTo 3apsnga, 3akoH KyroHa,
MMOTEHUMATBHOCTh AJIEKTPOCTATUYECKOrO TOJIA, MNPHUHLMI CYNEPIO3ZUIUN DICKTPUUECKUX
II0JIEH, IPU 3TOM YKas3blBasl yCJIOBMsI IPUMEHUMOCTH 3akoHa KylloHa, a Takke NMpaKkTUYECKU
BaYKHBIE COOTHOIIEHHUSL: 3aKOHBI OMa U1 yJacTKa LEenu U JUIsl 3aMKHYTOM 3JIEKTPUYECKOM 11enH,
3akoH Jxoyns—Jlenna, npaBuia Kupxroda, 3akonsr @apajes A 371eKTpoIin3a);

OIMCHIBATH (PU3NYECKHE MTPOLIECCHI U SIBICHUS, HCIIOJIB3YS BEIMYUHBI: TIEpEMEIICHHE, CKOPOCTb,
YCKOPEHHE, UMITYJIbC T€Jla U CUCTEMBI TE€Jl, CUJIa, MOMEHT CHWJbl, IaBJIICHHE, NOTCHIMAIbHAS
SHEprus, KUHETUYeCKass  DHEeprus, MEXaHWuYecKas  JHeprus,  paboTra  CHIIBI,
LIEHTPOCTPEMHUTEIILHOE YCKOPEHUE, CUJIA TSKECTH, CHJIA YIIPYTOCTH, CUJla TPEHUS, MOIIHOCTD,
SHEpPrusi B3aUMOJAEUCTBUA Tena ¢ 3eMiEd BOJIM3M €€ NOBEPXHOCTH, JHEPrus yIpyroi
nedopMaluu MPYKUHBI, KOJTUYECTBO TEIUIOTHI, abCONIOTHAsl TeMIleparypa Teia, pabora B
TepMOJUHAMUKE, BHYTPEHHSSL SHEPTUsl UACaTbHOTO OJHOATOMHOIO ra3a, padoTa uealbHOro
rasa, OTHOCHUTEJIbHAs BJIAXHOCTh Bo3ayxa, KIIJI waeanpHOro TEMIOBOrO JBUTATENS;
JIEKTPUYECKOE IT0JIE, HAIPSHKEHHOCTD AJIEKTPUYECKOTO ITOJISI, HAIIPSKEHHOCTB 1OJISI TOYEYHOT O
3aps/ia WK 3apsHKEeHHOTO Iapa B BAKYYME U B IMDJIEKTPUKE, TOTEHIUAN 3JIEKTPOCTATHYECKOTO
OJIsI, pa3HOCTh MOTEHIMAJIOB, AJIEKTPOJBIKYIIAS CUila, CHJIa TOKA, HAMPS)KEHUE, MOUTHOCTb
TOKA, 3JIEKTpPUYECKasi EMKOCTh IUIOCKOIO KOHAEHCATOpa, CONPOTHBIIEHHE ydacTKa LENu C
IIOCJIEIOBATEIbHBIM U NApPAJICIbHBIM COEIHMHEHUEM PE3UCTOPOB, YHEPTHUs AIEKTPUUECKOTO
TOJIs1 KOHAEHCATOpa;

OOBSCHATHL OCOOCHHOCTH NPOTEKaHUs (PU3MUECKUX SIBICHUN: MEXaHWYECKOE JIBH)KEHUE,
TEIUIOBOE JIBW)KEHHME YaCTHI[ BEILIeCTBA, TEIUIOBOE pPaBHOBECHE, OpPOYHOBCKOE JIBUXKEHHE,
muddy3us, HCIapeHre, KUMEHWE W KOHJEHCAIWs, IUIaBJICHWE W KPUCTAIIM3AIuS,
HaIpaBJIEHHOCTh TEIJIONEpEeIayH, SJEKTPU3alus Tel, SKBUIOTEHIUAIbHOCTh MOBEPXHOCTHU
3apsSKEHHOTO MTPOBOIHHKA;

MPOBOJIUTHh HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYHHBI OT JAPYrod ¢
WCIOJIb30BaHUEM MPSMBIX W3MEpPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATH
pe3yNbTaThl MOMYYEHHOW 3aBUCUMOCTH (DM3MUYECKUX BEIHYHUH B BHJIE TPaQHUKOB C Y4ETOM
aOCOTIOTHBIX MOTPENIHOCTEN U3MEPEHNUH, 1eJaTh BHIBOBI 110 Pe3yIbTaTaM UCCIIEeI0BAaHUS;
MIPOBOANTH KOCBEHHBIC H3MEPEHUS (PUZNYECKUX BEIHUYUH, IIPH ATOM BBIOUPATH ONMTUMAIbHBII
METOJI M3MEPEHUs, OIICHWBATh AOCOJIOTHBICE W OTHOCHUTEIBHBIC IOTPEITHOCTH TPSIMBIX H
KOCBEHHBIX U3MEPEHHUI;

MPOBOJIUTH OIBITHI TIO TMPOBEPKE MPEIOKEHHON THUIOTE3bl: TUTAHUPOBATH JKCIEPUMEHT,
coOupaTh HIKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHATM3UPOBATh MOJIYUYEHHbIE PE3YJIbTAThI U JIeaTh
BBIBOJ] O CTaTyCe MPEJI0KEHHON TUIIOTE3bI;

coOmro1aTh TpaBmiIa 6€30MacHOTo TPY/a MPHY MPOBEICHUN MCCIICIOBAHUN B paMKax yY4eOHOTO
IKCIIEPUMEHTA, TMPAKTUKyMa W Y4eOHO-HCCIEAOBATEIbCKON M TPOEKTHOW NEATEIhHOCTH C
MCIOJIb30BAaHNEM U3MEPHUTEIBHBIX YCTPONUCTB U Ia0OPaTOPHOTO 000PYAOBAHNS;

pemiats pacuéTHBIC 3a/1a4 C SBHO 33JaHHON W HESBHO 3aJaHHON (DU3MYECKON MOJENbI0: Ha
OCHOBAaHMHM aHaJM3a yCIOBUS OOOCHOBBIBATH BBHIOOP (DM3UYECKON MOCIH, OTBEUYAOIICH
TpeOOBaHUSAM 3aJaud, MPUMEHSITb (QOPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl



(Gu3MUeCKUX TEOpUN TPHU UCIOIB30BAHUM MATEMAaTUYECKUX METOJOB peIICHHs 3a/ad,
MPOBOJUTH Pacu€Thl HAa OCHOBAaHMU HUMEIOIIMXCS JIaHHBIX, AHAJTU3UPOBATH PE3YJbTATHl U
KOPPEKTUPOBATh METO/IbI PEIICHUS C YYETOM MOJIYYEHHBIX PE3YJIbTaTOB;

peniaTh Ka4eCTBCHHBIE 3a/1a4u, TPEOYIONHe MPUMEHEHHS 3HAHUN U3 PAa3HBIX Pa3JesioB Kypca
¢bu3MKY, a TaKKe MHTETPalliy 3HAHUNA U3 JAPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LUKJIA!
BBICTpAaUBaTh JIOTMYECKYIO IIETOYKY PACCYXJACHUH C OMOpOHl Ha U3YyYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUECKUE SBICHUS;

UCIOJIb30BaTh TEOPETHYECKHE 3HaHHS s OOBSCHEHHS OCHOBHBIX NPUHLHUIIOB DPAaOOTHI
M3MEPUTENBHBIX TPHUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;
MIPUBOJIUTH MPUMEPHI BKIIa1a POCCUNUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B Pa3BUTUE HAYKH,
B 00BsICHEHHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,
aHAJIM3UPOBATh W OICHUBATH MOCIEACTBHS OBITOBOW WM TPOW3BOICTBCHHOW IEATEIBHOCTH
YEJIOBEKA, CBA3AHHOW C (PM3MUECKUMU MPOLIECCaMHU, C MO3UIIMKA SKOJIOTHUECKON 0€3011acCHOCTH,
MIPEJICTAaBICHUM O pallMOHAILHOM MPUPOJIONOIB30BAHUN, a TAKKE PA3yMHOM HCIOJIB30BaHUU
JTOCTUKEHHUIM HayKU M TEXHOJIOTUH 715 JajdbHEHIIero pa3BUTUs YeJI0BEUECKOro 00IIeCcTBa;
MPUMEHSTh Pa3luyHble CHOCOObl paboThl ¢ HMH(OpManue (UINYECKOro coAepk aHUs C
WCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHH, MpPU 3TOM HCIIOJIb30BATh
COBpeMEHHBbIC WH(OPMAIMOHHBIE TEXHOJOTHUHU JUIS TOUCKA, MEePepadOTKU M TPEIbSBICHHUS
y49eOHOW W HAYYHO-TIOMYJIAPHOW WH(GOPMAIMU, CTPYKTYPHPOBAHHS W HWHTEPIPETAIUN
uH(pOpMallUK, TMONYYEHHOM U3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKH aHAJIM3HPOBATH
nojiyuaeMyro MH(GOpPMAIMI0O U OICHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE HMMEIOIIUXCS
3HaHWH, TaK ¥ HA OCHOBE aHaJIM3a UCTOYHUKA HHPOPMAIIUH;

MPOSBIISATH OPTraHU3AIMOHHBIE M TIO3HABATENbHBIE YMEHUS CaMOCTOSTENILHOTO MPUOOpETEHUS
HOBBIX 3HAHUH B MPOIIECCE BBHITOJHEHUS TPOCKTHBIX U yU€OHO-UCCIIEI0BATEIHCKUX PabOT;
paboTaTh B Tpymme C UCHOTHEHHEM Pa3IUYHBIX COIHUANBHBIX pPOJIEH, MIAaHUPOBATh PabOTy
TPYIIIIbI, PAITHOHAIIBHO PACIPEACIIATh ACITENHHOCTh B HECTAHIAPTHBIX CUTYaIIUsIX, aJIeKBaTHO
OILICHMBATh BKJIAJ] KAXKJIOTO U3 YYACTHUKOB IPYIIIBI B PEIIEHHE pacCMaTpUBAeMOi TIPOOIEMBI;
MPOSIBJISITE MOTHBAIIMIO K Oyaymied mpoecCHOHAIBHOU JEATEILHOCTH MO CHEIUaTbHOCTIM
(U3UKO-TEXHUYECKOTO MPOUIISL.

K xoHny o6yuenus B 11 knacce npegMeTHbIE PE3YyIbTaThl HA YIIIYOJIEHHOM YPOBHE JOJKHBI OTPaXKaTh
c(OpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

MMOHUMATh poJib (U3UKH B HKOHOMUYECKOM, TEXHOJOTUYECKOW, COLMAIBbHOW MU ITHYECKOU
chepax AeqaTeIbHOCTH YEJIOBEeKa, pojib U MeCTO (M3UKH B COBPEMEHHON HAayYHOW KapTHHE
MHpa, pOJib ACTPOHOMHH B MPAKTHUYECKOM JEATETbHOCTH YEJOBEKa W JAJIbHEHIleM Hay4HO-
TEXHUUYECKOM Pa3BUTHH, 3HAUYCHUE OMUCATEILHOMN, CUCTEMATU3UPYIOIEH, OOBSICHUTETFHON U
MPOTHOCTUYECKON (QYHKIIUNA (PU3UIECKON TEOPUU — DIIEKTPOJMHAMUKH, CIICIIUATILHON TEOpUHU
OTHOCUTENIbHOCTH, KBAaHTOBOM (U3HKH, poOJb (QU3NYecKo Teopud B (HopMHpPOBaAHUHU
MpeICTaBICHU 0 GU3NYECKON KapTHHE MHUpa, MECTO (hPM3MUECKON KapTHHBI MHpa B 00IIEeM
Py COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX IIPEACTABIEHUI O IPUPOIE;

pa3nuyaTh yCIOBHS MPUMEHUMOCTH MoJeNed (U3MYEeCKHX Tell U TPOIECCOB (SIBICHMIA):
OJTHOPOJIHOE 3JIEKTPHUYECKOE M OJHOPOJHOE MAarHUTHOE TOJsI, TAPMOHHYECKUE KoyeOaHus,
MAaT€MaTUYECKU MAasTHUK, WACAIbHBIA NPYXKUHHBIA MAasTHUK, TapMOHUYECKHE BOJIHBI,
UJealbHBIM KOJIEOATEIbHBI KOHTYp, TOHKAas JIMH3a, MOJIEJCH aToMa, aTOMHOTO slpa |
KBAHTOBOM MOJICJIM CBETA;

pasznuuaTth ycloBUsA (TpaHMIIBI, 00JACTH) MPUMEHUMOCTH (DU3WYECKUX 3aKOHOB, MOHUMATh
BceoOmmit xapakrep QpyHIaMEHTATBHBIX 3aKOHOB M OTPAaHUYCHHOCTh UCTIOIB30BAHUS YaCTHBIX
3aKOHOB;



aHAJIM3UPOBATh U OOBACHATDH JIEKTPOMArHUTHBIE TPOLECCH] U SIBJICHMUS, UCTIOIb3YsI OCHOBHBIE
MOJIOKEHUS W 3aKOHBI AJEKTPOJAMHAMUKH U CHEIHATbHOM TEOpUH OTHOCUTEIHHOCTU (3aKOH
COXPaHEHHUs NIEKTPUUYECKOT0 3apsiia, cuiia AMmepa, cuia Jlopenna, 3aKkoH 3J€KTpOMarHUTHON
uHayKIMY, npaBuwio Jlenna, csazp DJ{C caMOMHAYKIIMK B 3JIEMEHTE JIEKTPUUECKOM LIETIH CO
CKOPOCTBbIO M3MEHEHMsSI CHJIbI TOKa, MOCTYJIaThl CHEIHAlbHOM TEOPUH OTHOCUTEIBHOCTH
DWHINTEHHA);

aHAJIM3UPOBaTh M OOBICHATH KBAHTOBBIE IPOIECCHI U SBIICHUS, HCIONB3YS TOJOXKCHUS
KBaHTOBOU (m3uku (ypaBHeHUE DWHIITEHHA 17151 poTodddheKTa, IEpBBId K BTOPOI MOCTYJIAThI
bopa, mpuHIMI coOTHOWIEHUS HeomnpenenéHHocTel [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsJIOBOIO M MAacCOBOTO YMCEN W DHEPTUU B SIJICPHBIX PEAKIUAX, 3aKOH PaJHMOAKTUBHOIO
pacmaja);

ONMHKCHIBATh (U3MUYECKUE TPOIECCHl W SBICHUS, WCIONB3ysS BEIWYMHBI HAMPSHKEHHOCTD
ANEKTPUYECKOTO TOJsI, MOTEHIMANT 3JIEKTPOCTATHYECKOro IOJs, Pa3HOCTh MOTEHIHAJIOB,
AJIEKTPOJBIDKYIIAS CHJIA, WHIYKIMS MarHUTHOTO TOJIs, MAarHUTHBIA TMOTOK, cuiia Amrepa,
WHJIYKTUBHOCTb, JJICKTPOJBIDKYIAST CHUJIa CAMOMHAYKIIMU, DSHEPrUsi MArHUTHOTO IIOJIsS
MIPOBOJHHKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, MTOJIHASL SHEPTHS, SHEPTUS [TOKOSI CBOOOIHOI
YaCTHUIIbI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YUCIIO U 3apsijl Apa, YHEPTHS CBSI3U AIpa;
OOBSCHATHL OCOOCHHOCTH MPOTEKaHHsS (PUINYECKUX SIBICHUI: 3JIEKTPOMArHUTHAS WHIYKIIHS,
CaMOUHIYKIIHS, pe30HaHC, HHTepdepeH s BOJIH, TudpaKius, JUCIepCusi, OJIHOE BHyTPEHHEE
otpaxkenue, porodnexrpuueckuii 3hdexT (poroaddexr), anbda- u 6era-pacnagsl saep, ramma-
U3JIy4eHHE siiep, (U3nYecKre MPUHIUIIBI CIIEKTPAIbHOTO aHalln3a U paboThI Jia3epa;
OTpeIeATh HaMlpaBJIeHUE MHAYKIIMH MAarHUTHOTO TOJIsl TPOBOJIHHUKA C TOKOM, CHJIBI AMIIEpa U
cunel JIopeHia;

CTPOUTH N300paKeHNE, CO3/1aBAEMOE IJIOCKUM 3€pKajioM, TOHKOMU JINH30M, U paCCYUTHIBATh €TO
XapaKTEPUCTUKH;

MIPUMEHATHh OCHOBOTIOJIAraloIie aCTPOHOMUYECKHE TIOHSTHS, TEOPUHU U 3aKOHBI JUTsl aHAJIU3a U
00BsiICHEHHUS (DPU3HUECKUX MPOLIECCOB, MPOUCXOASIINX B 3BE3NAX, B 3BE3HBIX CHUCTEMax, B
MeXTaJaKTHYEeCKON cpefie; ABMKEeHUS HeOECHBIX Tel, HBOMIONNHY 3BE3 U BeeneHHoO;
MIPOBOANTH UCCIIEIOBAHHE 3aBUCUMOCTEH (DM3MUECKUX BEITUYHMH C UCIOJIB30BAHUEM MPSMBIX
WU3MEpEeHul, IPH 2TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATHh PE3YNbTAThI MOJTYYEHHOM
3aBUCUMOCTH (PM3MUECKUX BEIWYUH B BUJE rpadUKOB ¢ yu€TOM abCONIOTHBIX MOTPEITHOCTEMN
W3MEPEHHH, IeJIaTh BBIBOJIBI IO pe3yIbTaTaM MUCCIICIOBAHMS;

MIPOBOJIUTH KOCBEHHBIC M3MEPEHUsT (PM3UUECKUX BEITUYHMH, ITPH STOM BBIOMPATh ONTUMATbHBIN
METOJI M3MEPEHUs, OIICHWBATh AOCOJIOTHBICE W OTHOCHUTEIBHBIC IOTPEITHOCTH TPSIMBIX H
KOCBEHHBIX U3MEPEHHUIA;

MPOBOJIUTH OIBITHI TIO TPOBEPKE MPEITOKEHHON THUMOTE3bl: IUIAHUPOBATH AKCIIEPUMEHT,
coOMpPAaTh IKCIIEPUMEHTATBHYIO YCTAHOBKY, aHATM3UPOBATH MOJTYYCHHBIE PE3YIIbTATHI U JIeTaTh
BBIBOJI O CTaTyCe MPE/JIOKEHHON THIIOTE3HI;

OMUCHIBATh METO/IbI MOJTYUYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;

coOroAaTh mpaBuia 6€30MacHOTO TPyAa MpU MPOBEACHUN UCCIEIOBAHUN B paMKaxX y4eOHOTO
AKCIIEPUMEHTA, MPAKTUKyMa M y4eOHO-UCCIIEOBATEILCKON U MPOEKTHOH AEATeThHOCTU C
HCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U JIaOOpaTOPHOTo 000PyAOBaHNUS;

pemiats pacuéTHBIC 3a/1a4 C SBHO 33JaHHON W HESBHO 3aJaHHON (DU3MYECKON MOJENbI0: Ha
OCHOBaHUM aHallM3a YCIIOBUS BbIOMpaTh (U3NYECKHE MOJENH, OTBEYalolue TPeOOBAHUIM
3a/la4yu, TPUMEHSATh (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYNIAThl (PU3MUECKUX TEOPUI
MPU HMCTOJB30BAHUM MAaTEMAaTHUUYECKHMX METOJOB PEIICHUs 3a/ay, MPOBOAUTH pacyEThl Ha
OCHOBAaHUHU HUMEIOIIUXCS JaHHBIX, aHAJIU3UPOBATh PE3YJbTAThl U KOPPEKTUPOBATH METO]IbI
pelIeHns ¢ y4ETOM OJyUYEeHHBIX Pe3yIbTaToB;



peraTh Ka4yeCTBEHHBIE 3a7ja4M, TPEOYIOe MPUMEHEHUS 3HAaHUW W3 Pa3HbIX pa3JiejoB Kypca
(bU3MKH, a TaKKEe WHTETPAIMKM 3HAHUK U3 JIPYTrUX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA!
BBICTPAWBaTh JIOTMYECKYIO LEMOYKY PACCYXKICHUM C ONOpOM HAa HU3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (DU3UUECKUE SBIICHHUS;

WCIOJIb30BAaTh TEOPETUYECKHE 3HaHUS s OOBSCHEHUS OCHOBHBIX NPHUHIIUIIOB PabOTHI
M3MEPUTENBHBIX TPHUOOPOB, TEXHUYECKUX YCTPOHUCTB U TEXHOJIIOTUYECKUX MPOIIECCOB;
MIPUBOJIUTH MPUMEPHI BKIIAa POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE TTPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTHIA;
aHAIM3WPOBATh W OICHUBATH MOCIEACTBHS OBITOBOW WM TPOW3BOICTBCHHOW IEATEIBHOCTH
YEJIOBEKa, CBA3AHHOW C (PM3MUYECKUMU IIPOLIECCAMHU, C MTO3UIIMHA IKOJIOTHUECKON 0€301acHOCTH,
MPEJCTABICHUN O palMOHAIBLHOM MPUPOIONOJIH30BAHUH, a TAKKE PA3yMHOM HMCIOJIb30BAaHUU
JOCTH>KEHUIM HAYKH U TEXHOJIOTHH JIs1 JalbHEHIIET0 pa3BUTHS YEI0BEUECKOro OOIIECTBA;
MPUMEHATh PAa3JIMYHbIE CIOCOOBI paboThl ¢ wWHpopMarueil (GU3NIECKOTO COACPKAHHUS C
WCIIOJIb30BAHUEM COBPEMCHHBIX WH()OPMAIMOHHBIX TEXHOJIOTHHA, IPU STOM HCIOJIL30BaTh
COBpeMeHHbIC WH(OPMAIMOHHBIE TEXHOJOTHUHU JUIS TOUCKA, MEePepadOTKU H TPEIbSBICHHUS
yuyeOHOW ¥ Hay4yHO-TIOMYJSpHOW HHGPOpPMAIUHM, CTPYKTYPUPOBAHHUS U HMHTEpPIpPETALUU
uH(pOpMalUK, TMONYYEHHOM W3 pa3IMYHbIX MCTOYHUKOB, KPUTHYECKH aHAIU3HPOBATh
MoJTy4yaeMyr0 MH(OpPMALMI0O ¥ OIICHMBATh €€ JIOCTOBEPHOCTh KaK HA OCHOBE HMMEIOIIUXCS
3HAHWU, TAK ¥ HA OCHOBE aHAJIN3a HCTOYHUKA WH()OPMAIINY;

MPOSIBIIATH OPTraHU3aIMOHHBIC W TIO3HABATEIBHBIC YMEHHUS CaMOCTOSITEIIBHOTO MPHOOPETECHUS
HOBBIX 3HAHUH B MPOIIECcCe BHIMOIHEHHS MPOCKTHBIX U YU€OHO-UCCIE0BATENIbCKUX PadoT;
paboTarh B TpYIIE C UCHOJHEHHEM DPa3IUYHBIX COIHMAIBHBIX POJICH, IJIAaHUPOBATh paboTy
TPYIIIBL, PALMOHAJIBHO PACIPENEIIATh AEATENbHOCT B HECTAHAAPTHBIX CUTYaLUAX, aIeKBATHO
OILICHMBATh BKJIAJ] KAXKJIOTO U3 YYACTHUKOB IPYIIIBI B PEIIEHHE pacCMaTpUBAeMOi POOIEMBI;
MPOSBIIATH MOTHUBALIMIO K Oynyiied mpodecCHOHATbHOM AESITeNbHOCTH MO CHEUAIBHOCTSIM
(U3UKO-TEXHUYECKOTO MPOUIIS.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTalbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHUS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

OKCIIepUMEHT U TeopHus B Mpoliecce Mo3HaHus npupoabl. HabmroaeHne u sKCriepuMeHT B
buzuke.

Crioco0b! u3MepeHHst (PU3NYECKUX BEJIUYMH (QHAJIOTOBBIE U IU(PPOBBIE U3MEPUTEIbHBIC
puOOpPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuit pu3nuecKux BeIUIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (U3NUECKUX SBJICHUN U MPOLECCOB (MaTepuaibHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UJeabHasl )KUAKOCTh, UJealIbHBIN a3, ToueuHbld 3apsn). ['unoresa. duznyeckuit
3aKOH, I'PAaHULIbl €10 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
IPAaKTUYECKOH J1eATENbHOCTH JHOACH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

N3mepeHnue cuiibl TOKa U HapsKEHUS B SN TOCTOSIHHOTO TOKa IPH IIOMOIIIM aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOB.

3HakoMcTBO ¢ UppoBoil maboparopueil no ¢usuke. Ilpumepsl u3mepeHust GU3NIECKUX
BEJIMYMH IIPHA TOMOIIY KOMIIBIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHMYECKOro nBwkeHus. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIUH Ha OCH CHCTEMbl KOOpPJIWHAT.
Tpaexropus.

Ilepemenienne, CKOpPOCTh (CpEAHSsI CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBbI KoopauHAT. ClokeHue nepeMenieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHUS U MYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX TpaUKH.

CBobogHoe majieHue. Y CKopeHrne cBOOOTHOTO naieHus. [[Bikenue Tema, OpomeHHOTo Mo/
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHUS MaTepuaibHOW TOUKU OT
BpPEMEHH U UX IpaduKu.

KpuBonnHeliHoe 1BUKEHUE. [[BUkeHNE MaTepualbHON TOUKHU 10 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJIbHOE (TaHT€HIMAJIbHOE) U IIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IPOLECCHl: CHUAOMETpP, ABHKEHUE
CHapsI0B, LIETIHBIE, IeCTepEHYAThIC U peMEHHBIE MTepeJaul, CKOPOCTHBIE JTH(THI.

Hemoncmpayuu.

Mogens cuctemsl 0TCUETA, MILTIOCTPALUS KUHEMAaTHUECKUX XaPaKTEPUCTUK JBUKEHUS.

Crioco0bI HcceJOBaHuUs IBUKCHHM.

Wnmroctpanys npeaeapHoro nepexoaa U N3MEpeHNUe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBanne MBHKEHHUM C UCTIOIH30BAHIEM MEXaHH3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBM>XeHUs Teya, OpOIIEHHOTO MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue cCkopocTy Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
cHUcTeMax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIbIO ONPEIEICHUSI MTHOBEHHOM CKOPOCTH.

N3mepenne yCKOpeHus IIpU MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBUKEHUH 110 HAKIIOHHON
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOTO majeHus (peKOMEHI0BaHO MCIOIb30BaHUE U(PPOBOIA
nabopaTopun).

W3yuenne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue ABMKEHUS Teja MO OKPYKHOCTU € IOCTOSHHOU 110 MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEepHoja OOpalleHHs KOHHUYECKOTO MAasTHHKAa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

IlepBolii 3akoH HproToHa. MlHepunanbHbie cuctemMbl OTCUETa. [[pUHIIMI OTHOCUTEIBHOCTH
[anunes. HeuneprimanbHbie CUCTEMBI OTCUETa (OMpEIEICHUE, IIPUMEPHI).

Macca tena. Cuia. [lpuHnumn cynepno3uiumu cui.

Bropoii 3akoH HeroToHa 111 MarepuaibHOM TOUKH.

Tperuii 3akoH HproTOHA i1 MaTepUanbHbBIX TOUYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCTH. 3aBHUCHUMOCTh YCKOPEHHUS CBOOOJHOTO TIQJ€HUsT OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX TeN M HUX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXKyIierocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe TpeHuwe. Cuna TpPEHHUsS CKOJBXKEHUS M CUJIa TPEHHUS TOKOS.
Koadduiment tpenus. Cunia cOnpoTUBIECHUS MPHU ABHKEHUU Tella B JKUIKOCTH WU Tase, ef
3aBHCUMOCTbH OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHMUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuia Apxumesna.

TexHuYeckne yCTPOMCTBA M TEXHOJOTMYECKHE MPOUECCHl: MOMIIUIHUKHA, JIBUKECHHE
HMCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WIM WIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOJCHUCTBYIOIIEH MPUIOKEHHBIX K TETY CUJI C MPOU3BEICHUEM MACcChl Tella
Ha €ro yCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHUKAIOLIUX B PE3YJIbTATE B3AUMOAEHCTBUS TEIL.

N3mepeHne mace 1o B3auMOJICHCTBHIO.

HesecomocTs.



Bec Tena nmpu yckOpeHHOM NMOABEME U TIAICHUN.

[leHTpOOE)KHBIC MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

W3mepeHue paBHOAEHCTBYIONIEH CHIT TP JIBHXKEHUH OpycKa 110 HAKJIOHHOW MJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3yueHne IBMKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTO uepe3 JIErKuii OJI0K.

N3mepenne kodpGuUIeHTa TPEHHUS 10 BEIMYUHE YIIIOBOTO KOA(PPHUIIMEHTa 3aBHCUMOCTH
Frp(N).

HccnenoBanue JBW)KEHUS Opycka IO HAKJIOHHOMW IUIOCKOCTH C  IE€PEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABMKEHUS Ipy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpOe Teino. [locTynarenbHoe U BpallaTenbHOe JBHKEHUE TBEPIOTO Tela.
MoMEHT cuiibl OTHOCHUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBus paBHOBECHs TBEPAOIO TeEIA.

YcroitunBoe, HeyCTOHUMBOE, O€3pa3TuYHOE PAaBHOBECHE.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpavyuu.

VYcnosus paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

HNmnynsc MaTepuanbHONW TOUYKH, CUCTEMBI MaTepUalbHBIX TodeK. LIeHTp Macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa o JBMKEHUH LIEHTPA Macc.

HMnynbe cuiibl 1 H3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT uMmmynabca MaTepualbHON ToukHu. [lpencraBieHuMe O COXpaHEHMHM MOMEHTa
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerneHuu. ['paduueckoe mpencraBieHne
paboThI CHITHIL.

MonHOCTb CUIIBL.

Kunerndeckast sHeprus MaTepHabHOM TOYKU. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPrUU MaTepUaIbHON TOYKH.

IToreHnManbpHBIE M HEMOTEHIMANbHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuuanpHas
SHEPrusl ynpyro neGpopMHpOBaHHOW NpYyKUHBI. [loTeHIMaNbHas SHEprus Teaa B OJHOPOJHOM



rpaBUTalMOHHOM none. [loTeHnuanbHas dHeprus Tena B IPaBUTALIMOHHOM I10JI€ OJHOPOJHOIO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckas ckopocTb. TpeTbsi KoOcMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPIUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymum [ MACANbHOM JKUJIKOCTH Kak CJEACTBHE 3aKOHA COXPAaHECHUS
MEXaHUYECKON IHEPTUU.

TexHnuYecKkue yCcTpOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBU)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE BUKEHUE.

M3mepeHne MOIHOCTH CHJIBI.

W3MeHeHne 3HepruM Tea Mpu COBEPILIEHUU padOThI.

B3anmMHble npeBpanieHuss KHHETUYECKON U TOTEHIIMAIIbHOW SHEPTUH NIPU IEHCTBUU HA TEJIO
CHUJIBI TSDKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanue COXpaHEeHUs! UMITYJIbCA IIPU YIIPYTOM B3aMOJECHCTBUH.

W3mepeHne KNHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MTOTEHIUAIBHOM SHEpIUU NPY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Onpenenenne paboThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHOMN TIOCKOCTH.

Pa3nen 3. Moaekyasipnasi pu3uka u TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOoPUU.

OCHOBHBIE TOJIOKEHHUSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHCTBUS
YyacTUIl BellecTBa. MoJeny CTpOeHHs! ra30B, KHUAKOCTEH U TBEPABIX TE€I U OOBSICHEHUE CBOWCTB
BellecTBa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. TemmepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
Lenbcus.

Mopenp uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUH: YAaCTHUIIBI Fa3a ABUKYTCS
Xa0TUYECKU U HE B3aUMOJEHCTBYIOT IPYT C IPYTrOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(mkanma temmeparyp KeneBuna). 3akon [lanprona. M3ompomeccsl B Ha€adbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHre U30IPOILIECCOB: U30TEpMa,
u30x0pa, n3obapa.

CBs13b MEX Iy IaBIECHUEM U CPEIHEN KUHETUYECKOM S3HEPIHEN MOCTYATENBHOIO TEMJIOBOIO
JBYDKEHUS MOJIEKYJT MJI€aJIbHOTO ra3a (OCHOBHOE YpaBHEHHUE MOJIEKYIISIPHO-KMHETHUECKON TEOPUH
HJICATHHOTO Ta3a).

CBsi3p  aOCOJIIOTHOW  TeMIepaTypbl TEPMOJMHAMHYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW DHEPrueH MOCTyNaTeIbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHLI.



TexHuueckue yCTpOMCTBA U TEXHOJIOIMUYECKHE TMPOILECChl: TEPMOMETp, OapoMmerp,
IIOJIy4YeHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUYKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Mogenu KpUCTAIIINYECKUX PEIETOK.

Habumonenue u uccnenoBanne U30IpoIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIY
ropsiuei U X0JIOJAHON BOJOM.

W3yueHre W30TEPMHUYECKOTO TIporecca (PEKOMEHIOBAHO HCIONB30BaHUE IU(PPOBOU
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuyeckas (Tl) cuctema. 3ajaHie BHEITHUX YCIOBUHN JUIsl TEPMOJUHAMUYECKOM
cucteMbl. BHemHne u BHyTpeHHHe napameTphl. [lapaMeTpsl TEpMOIMHAMHYECKOM CUCTEMBI KaK
CpEeHME 3HAYECHUS BEJIUYMH, ONMCHIBAIOIINX €€ COCTOSSHHE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havyasio TepmMoanHaMuku. CaMONpON3BOJIbHAS peflaKcalis TePMOAMHAMUYECKON
CHCTEMBI K TEINIOBOMY PAaBHOBECHIO.

Mogens uacalbHOrO Ta3a B TEPMOAMHAMUKE — CHCTEMAa YpPAaBHEHUMH: YpaBHEHUE
MenneneeBa—Knanelipona ¥ BbIpaK€HUE JUIsl BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHHMOCTH
TOM MOJENU: HU3Kasg KOHUEHTpAlUsl YacTUll, BBICOKME TeMmIleparypbl. Bripaxenue nms
BHYTPEHHEHN YHEPTUU OJIHOATOMHOT'O HI€AJIbHOTO ra3a.

KBazucrarnueckue 1 HECTATHYECKUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMOANHaMUKe. Beruucienne padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temnonepenadya kKak crmoco® HW3MEHEHHS BHYTPEHHEH HHEPruHM TEepMOJIMHAMUYECKOU
cucTtembl 06e3 coBepieHus padoTsl. KoHBEKIUs, TEIONPOBOIHOCTD, U3TyUEHHE.

KomnuectBo TemnoTel. TemTOoEMKOCTh Tena. YIenbHass W MOJISIpHAsA TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus ToIuIMBa. Pacuér kommyecTsa
TEIUIOTHI NpH Terutonepenaue. [lonstue o6 anuadaTHOM mporiecce.

[TepBblit 3aK0H TepMOAMHAMUKH. BHyTpeHH:s sHeprus. KonndecTBo TEmnoTh 1 paboTa Kak
MepBI U3MEHEHHUS BHYTPEHHEH YHEPTUU TEPMOIMHAMUYECKONU CHCTEMBI.

Btopoil 3akoH TepMOAMHAMUKH [JIsi PABHOBECHBIX IPOIECCOB: uepe3 3aJlaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOIMHAMHYECKON CHUCTEMBl MPOXOIUT EAWHCTBEHHAsl aauadaTta.
AOcoroTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJMHAMUKH U1l HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIUIOTy OT OoJiee XONOMHOTO Tena K Oonee Harperomy Oe3 kommencanuu (Kmaysumyc).
HeoOpaTuMoCcTh NPUPOIHBIX MPOLIECCOB.

[Tpunine! aeiicTBus TenaoBbix MamuH. KIT/I.



MakcumanbHoe 3Haduenune KIIJ. [{ukn Kapno.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUs TEIUIOBBIX JBHUTarened. TernoBoe 3arps3HeHue
OKPYKAarOILEH Cpeabl.

TexHu4ecknue ycTpocTBa U TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
TU3eTbHBIA W KapOIOpaTOpHBIM JBUraTeNnd, MapoBas TypOWHA, MOJYyYEHHE CBEPXHU3KHX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
YTHIU3AUsS OMOOPTraHUIEeCKOTO TOTUTMNBA JJIsI BEIPAOOTKH «TEILIOBOY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1uadaTHueCKOM PacIIMpPEHUN.

BosaymHoe orauso.

CpaBHeHUE yJIEIbHBIX TEIJIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

Hccnenoanue aquabaTHOro mpoiiecca.

KoMmbrorepHbie MOJIENIH TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aguabaTtHOro npoiecca.

N3yuenne B3aMMOCBS3M IHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoobsl.

[TapooOpa3oBanue u KoHAeHcarus. Mcnapenwe wu KureHwe. YenbHas TemoTa
napooOpa3oBaHusl.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCHUMOCTh IJIOTHOCTH U
JABJICHUS] HACBIIIEHHOTO TMapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTh OT 00bEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JIaBJICHUS B KUIKOCTH.

BnaxHocThs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrannnueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBnenue u KpucTauU3anus. Y aenbHas TerioTa miaaBienus. Cyonumanus.

Hedopmaruu tBEpHoro Tena. Pactsoxkenue u cxxarue. Casur. Moayns FOnra. Tlpenen
yrnpyrux aedopmanui.

TemoBoe pacuiMpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U THHEHHOE pacUIupeHue.
AHTapMOHHU3M TETIJIOBBIX KOJIEOAHUI YacTUII BEIIECTBA KaK MPUYNHA TETIOBOTO PACIIUPEHUS Tell
(Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEPTUH B (Pa30BBIX Mepexoax.

YpaBHEeHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsKeHHE. KoadduimeHT moBepXHOCTHOTO HaTshKeHUs. KanumspHbie
sBJeHUd. [aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHu4yeckne yCTpOMCTBA ¥ TEXHOJOTHYECKHUE TMPOIECCHl: IKUIAKUE KPUCTAJUIBI,
COBpPEMEHHbBIE MaTepUaJIbl.

Hemoncmpayuu.

TermoBoe pacmmpeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.



CmauuBanue.

KanumnspHele siBneHus.

Mopaenu HEHBIOTOHOBCKOH JKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, nPAKMUKyMm.

N3ydeHune 3aKkOHOMEpPHOCTE HCTIapEHUsI )KUAKOCTEH.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbAA.

M3yyeHnue CBOMCTB HACBIIICHHBIX IIapPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKA MacChl IapoOB B IIOMEILEHHUH.

N3mepenue ko3¢ puirieHTa NoBepXHOCTHOTO HATSHKEHUS.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieOpMalii PE3UHOBOTO 00paslia OT MPUIOKEHHON K HEMY
CHUJIBI.

Pa3znea 4. diekTpoauHaMuUKAa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzanus Tea U e€ MposABIICHUS. DJEKTpUYecKuil 3apaa. [[Ba BUaa 3JIEKTPUUYECKUX
3apsano0B. [[poBOIHUKH, TUAIIEKTPUKH U TIOTYITPOBOJHUKU. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onektpuueckoe nojie. Ero aelicTBrue Ha 37€KTpUUECKUE 3apsbl.

Hanpsok€nHocts  amektpuueckoro moisd. IIpoOubiii 3apsa. JluHum HanpsokEHHOCTH
IEKTpUYECKOro NoJist. OQHOPOIHOE IINEKTPUUECKOE MTOJIE.

[ToTeHIMaIbHOCTh 3MEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpSKEHHE.
IToTreHumanpHas SHEPrus 3apsiaa B AIEKTPOCTATUUECKOM 1oJie. [[oTeHnHnal 3J1eKTpoCTaTHYeCKOTO
nosisl. CBsA3b HANPSDKEHHOCTU TOJIS U Pa3HOCTH MOTEHLMAIOB AJIS 3JIEKTPOCTATHUECKOIO MO
(KaK OZJHOPOAHOTO, TaK M HEOJTHOPOHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJIEH.

[Tone ToueuyHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpHO
3apspkeHHOro mo o6wémy mapa. Ilonme paBHOMEpHO 3apsKEHHON OECKOHEUHOW IMIIOCKOCTH.
KapTuns! mMHNUN HAIPSYKEHHOCTH ITUX MOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSAJIOB.

JIMDNEKTPUKH B 3JIEKTPOCTATHYECKOM MOJ€E. J(ManeKkTpuyeckas MpOHUIIaeMOCTh BEIIECTBA.

Kongencarop. ONEeKTpOEMKOCTh  KOHJAEHCATOpA. ONEeKTPOEMKOCTh  IJIOCKOIO
KOHJIEHCATOopa.

[TapasmenpHOe ~ coeauHeHne  KoHAeHcaTopoB.  IlocnmenoBaTenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATOoPA.

JIBukeHMe 3apsKEHHOW 4acTULBI B OAHOPOJHOM 3JIEKTPUUECKOM I10JIE.

TexHHYECKHE YCTPONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: DJIEKTPOCKOIN, JJIEKTPOMETP,
JIEKTPOCTaTUYECKasl 3alllUTa, 3a3eMJICHHE IEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.

Y CTpolcTBO ¥ IPUHIUIT JCUCTBUA SJIEKTPOMETpA.



DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monens anekTpocraTuieckoro reaeparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

YCTpolCTBO U AEMCTBUE KOHJAEHCATOPA IMOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IUIOIIA M IUIACTUH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUUIECKON MIPOHNULIAEMOCTH.

DHeprus AMEKTPUUIECKOr0 MOJIs 3apsKEHHOI0 KOHJIEHCAaTopa.

3apsiaKa U pa3psiKka KOHAEHCAaTOpa Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

OueHka cu1 B3auMOJCICTBUSA 3apsKEHHBIX TEll.

Habmroienue npeBpalieHus SHEPTUu 3apsKeHHOT0 KOHJIEHCATOpa B SHEPTUI0 U3ITyYeHUs
CBETOAMO/A.

W3yuenue npoTekaHus TOKa B LIETIH, COACPKALIEH KOHIEHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHIHUANOB (HANPSOKEHHs) MPH  MOCIEAO0BATEIHLHOM
COEIMHEHUH KOHJAEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKMpuYecKull mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus  CylmIeCTBOBAHMS TOCTOSIHHOIO JJIEKTPUYECKOrO ToKa. VcToyHMKM —TOKa.
Hampsoxkenne U u 3J1C é&.

3axon OMa a1 yyacTKa LemnH.

DNEKTPUUECKOE CONIPOTUBIIEHHE. 3aBUCUMOCTb CONIPOTUBIIEHUS OJTHOPOJIHOTO POBOHUKA
OT €ro JUIMHBI U IJIOUIa/IA NONEPEYHOI0 CEUEHUs. Y IEJIbHOE CONPOTUBIICHUE BEIIECTBA.

IlocnenoBarenpHOE, NapAIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacdér
pa3BeTBIEHHBIX AIeKTpudeckux 1eneit. [Ipasmma Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenuna.

MoIIHOCTB MEKTPUYECKOro ToKa. TeroBast MOITHOCTD, BBIAENIEMAast Ha PE3UCTOPE.

O/1C u BHyTpeHHee COPOTUBICHUE UCTOYHHMKA TOKa. 3aKkoH OMa JiIsl MOJIHOM (3aMKHYTOM )
ANEKTPUYECKON 1en. MOIHOCTh UICTOYHHMKA TOKa. KOpoTKoe 3amMbIKaHHE.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHK MIEKTPUIECKON SHEPIUH.

Hemoncmpayuu.

M3mepeHue cuibl TOKa U HaIIPSHKEHUS.

HccnenoBaHne 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS [UId  PE3UCTOpa, JIaMIIbl
HaKaJINBaHUs U CBETOIHOJA.

3aBUCHUMOCTh COTPOTUBIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MONIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COITPOTUBIIEHUS ITPU IOCTOSTHHOM HAIIPSIKEHUH.

IIpamoe u3zmepenune DJIC. KopoTkoe 3aMblkaHHE TajJbBaHUYECKOTO AJIEMEHTA M OIIEHKa
BHYTPEHHETO CONPOTUBIICHUS.

Crioco0b! coenMHEHHsI ICTOYHUKOB Toka, DJC GaTapeii.

HccnenoBanue pa3HOCTH TOTEHIIMAJIOB MEXAY IMOJI0CAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B
LEIH.



Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomeol, nPAKMUKYM.

HccnenoBanue CMEIaHHOIO COEIMHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JJIS JIaMITbl HAKaJIMBaHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBbIKaHUU.

HccenenoBanue pasHOCTH MOTEHIMATIOB MEX/1y MOJIOCAMHU UCTOYHUKA TOKA OT CHJIBI TOKA B
LEMH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OJNIeKTpUYecKasi MPOBOAMMOCTh pPaA3JIMYHBIX BEUIECTB. OJEKTPOHHAs MPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXnpoBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CsoiicTBa p—N-nepexona. IlomynpoBogHUKOBbIE IPUOOPHI.

DNEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAST TUCCOLMALUSA. DIIEKTPOIIU3.
3akonsl Dapazes A 3IEKTPOIIn3a.

OneKTpuuecknii TOK B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITENbHBIM pa3psl.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psana. Monuus. [nazma.

TexHuueckue yCTpOHCTBa U NPAKTHUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbl,
AJIEKTPOHHO-JIyueBasi TpyOKa, MOITYHNpPOBOJHUKOBBIE MPUOOPHI: THOJ, TPaH3UCTOp, (poToanon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BHIIUIABKA AIIOMHHHS, OJEKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbl 2nekTpoau3a dapazes.

W ckpoBo# pa3psa v IPOBOAMMOCTD BO3AyXa.

CpaBHeHuE NPOBOAMMOCTH METAJIIOB U IOJIYIIPOBOJIHHUKOB.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuit sxkcnepumenm, nadbopamopnvie padbomot, npaKmuKym.

Hab6nronenue anexrpomnusa.

W3mepenue 3aps1a OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOA.

Du3n4ecKuil MPaKTUKYM.

CriocoOb1 m3MepeHust GU3HMUECKUX BETUYHH C UCTIOIh30BAHUEM aHAIOTOBBIX M IIU(PPOBBIX
U3MEPUTENIbHBIX TMPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeauyuH. OleHKa TpaHUI
MOTPEIIHOCTEH.

[TpoBeneHNEe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUI 3aBUCUMOCTEH (DU3HMUECKUX BEINYHH,
MPOBEPKa MPEAIOKEHHBIX THIMOTE3 (BHIOOP M3 pabOT, OMUCAHHBIX B TEMAaTHYECKUX pa3Jenax
«Y4YeHUUYECKHUI IKCIIEPUMEHT, JJA0OPATOPHBIE PAOOTHI, IPAKTUKYM ).



MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 10 kiacce oCymiecTBIsSETCA ¢ y4ETOM
COJICPIKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OHWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmusvie nonHaAmMuUA, C6A3AHHbBIE C UIYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3uMUeckas BEIMYWHA, 3aKOH, TEOpHs, HaAOIIOJECHUE,
IKCIIEPUMEHT, MOJICTTUPOBAHHUE, MOJICIh, H3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, H3MEPUTEITHLHBIC
npuOopsl, udpoBas 1adopaTopHsl.

Mamemamuka: peIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkusa, napabona,
runepooina, ux rpaduku u cBoicTa. TpuroHomerpudeckue GyHKINUN: CHHYC, KOCHHYC, TAHTEHC,
KOTaHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. BEKTOPHI M HMX MPOCKIMM HA OCH
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TenI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKPYXKAIOMIeW  cpeapl,  yTHIU3aus
OMOOPraHNYECKOrO TOILIUBA JIJISi BHIPAOOTKH «TETUIOBOW» WM 3JICKTPOIHEPTUH, MOBEPXHOCTHOE
HATSHDKCHUE U KallWJUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B )KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHAs Macca, TOJTyYeHHe HAaHOMATEPHAJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, )KHUJIKOCTEH U
ra3oB, OJKUIKHAE KPHUCTAUIBI, DJJICKTPHUYECKHE CBOWCTBA METAJLIOB, OJCKTPOIUTHUYECKAS
JUCCOLIMAINs, TalbBAaHUKA, SJIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHye ABUKEHUH C NCIIOIB30BAHUEM MEXAHU3MOB, YUET CYXOro U
KUJKOTO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKIHMH (KPOHINTEWH, penéryaTsie
KOHCTPYKIIMH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHS] MEXaHUKH B TEXHUKE (THPOCKOI, BOJTOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CroOpaHHs, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHIWIIMOHEP, TEXHOJOTHUU IIOJIYYCHUS COBPEMECHHBIX MAaTepuajoB, B TOM  YHCIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTAaTHUYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, Tra30pa3PsTHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TPUOOPHI, TalIbBAHUKA.

11 KUIIACC

Pasznea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopeiicTBie MOCTOSIHHBIX MAarHUTOB M TPOBOJAHUKOB C TOKOM. MarHuTHOe MoJeE.
BekTop MarHuTHON MHAYKUIMH. [[puHIMN Cyniepno3niiny MarHUTHBIX NoJiel. JIMHUM MarHUTHOU
WHIYKITUH.

MarnuTtHoOe 1oJie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJIHMKA, KATYIIKK U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amrmepa, e€ HanpaBJIE€HUE U MOYJIb.

Cuna JlopeHua, €€ HampaBieHHE W MOAYJb. JIBHKEHHE 3apsSKEHHOW 4YacTUIbl B
OJIHOPOJHOM MarHuTHOM mose. Pabora cuiel Jlopenna.

MarunutHoe nose B Beuectse. GeppoMarHeTUKH, Mapa- U IUaMarHeTUKH.

TexHu4eckne yCTpPOWCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MPUMEHEHHE IOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYIbTUMETP, JJIEKTpoJABHUraTesb SKoOu, yCKOpUTEIU
AJIEMEHTApHbBIX YaCTHII.

Hemoncmpayuu.



KaptuHa nMHMH WHAYKOUM MarHUTHOTO IO IOJIOCOBOIO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa JnuHUN MarHUTHOM MHIYKIMM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BUXKeHUs My4Ka 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeiCTBUSA 3TIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

HccnenoBanre MarHUTHOTO NOJISl HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKYus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOk BekTopa MarHuTHOM MHAYKuMH. DJ1C
MHAYKIMU. 3aKOH JIeKTpoMarHuTHo! uHaykuuu @apanes. Buxpesoe anexkrpuueckoe nose. Toku
Ddyko.

O/1C nHAYKIMK B IPOBOAHMKE, IBHKYILIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymka WHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. JIC caMOMHAYKIIHH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHUueckue ycTpoicTBa U TEXHOJIOTMYECKHE MTPOLECChl: MHAYKIIMOHHAS 11€4Yb, COJICHOU,
3alUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHA B MArHUTHOM T10JI€ 3EMIIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 3J€KTPOMarHUTHON UHTYKIIUY.

UccnenoBanue 3apucumocty 3 J]C MHAYKITUN OT CKOPOCTH M3MEHEHHSI MArHUTHOTO TTOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJlOMUHHUEBOM (MeIHOI) TpyOe.

SIBlieHME CAaMOMHIYKIIUH.

Uccnenosanue 3aBucumoctu IJIC caMOMHIYKIMM OT CKOPOCTH M3MEHEHHS CHJIBI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenye HHAYKIIMA BUXPEBOTO MarHUTHOTO TIOJISI.

HccnenoBaHue sBIE€HUS CAMOUHTYKIUH.

COopka MoemH IeKTPOMAarHUTHOT'O TeHepaTopa.

Paznes S. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHMS.



['apmonnueckue  konebanus. KuHemaTmueckoe U AMHAMHUYECKOE  OMMCAHHUE.
DHepreTUYecKoe onucaHue (3aKOH COXpaHEHUsI MEXaHUUECKOU HEepTrun ). BbIBOI TMHAMUYECKOTO
OMHCAHUS TAPMOHUYECKHUX KOJICOaHUH U3 UX YHEPTeTUUCCKOTO U KHHEMAaTHIECKOTO OITUCAHMS.

Ammumatyna u ¢daza xonebanuii. CBs3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEJIIMYMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHMIA TPYKUHHOTO MasTHUKA.

[TonsiTue o 3aryxaromux kojaedanusx. Beinyxxnennsie konebanus. Pesonanc. Pesonanchas
KpuBas. BiusHue 3aryxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

TexHuueckue yCTpONCTBA M TEXHOJIOTMUECKHE IIPOLECChl: METPOHOM, Yachl, Kauesw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch Kojae0aTeTbHOrO ABMKCHHUS.

Hab6mronenre He3aBUCMMOCTH TIEPHO/Ia MaJIBbIX KOJIeOaHU rpy3a Ha HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyXamuX KOJeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COIIPOTHUBJICHHUS.

HccnenoBanne konebaHWil Tpy3a HAa MAacCUBHOW MpPYXHHE C IIeNbI0 (OPMUPOBAHUS
MIPEJICTaBICHUA 00 UeaTbHON MOJICIN TIPY)KHHHOTO MasTHHUKA.

3aKOH COXpaHEHHsI SHEPTUHU NIPU KOoJIeOaHUIX rpy3a Ha MPYKHUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomul, npaKmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBI)KEHHUS TENa B X0/Ie KOJIeOaHH Ha yIIPYroM IMOIBECE.

N3yueHue ABUKEHUS HUTIHOTO MASITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

UccnenoBanmne yObIBaHUS aMIUTATY/IBI 3aTYXAOIIUX KOJICOAHUH.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIHA.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJI€OAHUSI B HUJI€AJTHHOM
konebarenbHOM KoHType. Dopmyna Tomcona. CBs3p aMIUIMTYABI 3apsijia KOHACHCATOpa C
aMIUTUTYION CHIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUHU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYPE.

3aryxaromuye DJeKTPOMarHuTHbIE KojeOaHus. BBIHYXICHHBIE DJIEKTPOMArHUTHBIE
Kosie0aHusl.

[lepemenHbIii TOK. MOIIHOCTh MNEPEMEHHOTO TOKA. AMIUIUTYIHOE U JIEUCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSIKEHUS TIPU Pa3IudHON opMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHU.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENU CUHYCOUJAIBHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHU M.

Wneanbublii Tpanchopmarop. [IponsBoacTBo, nepenaya U noTpeOiIeHUe IEKTPUIECKOM
SHEPIUH.

OKOJIOTMYECKUE PUCKHU TPU IPOU3BOJACTBE 3JIEKTpo3Hepruu. KynbTypa Hcnonb30BaHUs
AJIIEKTPOIHEPTIUH B TOBCEAHEBHOM KU3HHU.

TexHuueckrue YCTPOMCTBA M TEXHOJOTHMYECKHE TMPOLECCHI: JIIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUHU JJIEKTpoIiepeaay.



Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu nocienoBaTenbHOM COCIUHEHUHM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCaTopa.

YCTpORCTBO M IPUHIIKIT ACHCTBHS TpaHCcHopMaTopa.

Mogenb IMHUY 3JIEKTPOIIEpEeIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzyuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTyILIKYy U PE3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOIO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUSA HX paclpocTpaHeHus. [lomepedynsle M IpoaosbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs M AjduHa BOJHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKka. BricoTa ToHa. TemOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3amMmHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaKEHHE, MPEIOMJIEHHME, MOJISIpU3aLNs,
uHTephepeHIMs U AU(PaKIHSL.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIIMIIBI paIOCBA3U U TeNEBUICHUS. Pagnomokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH Cpeabl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, yibpTpa3ByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U paclpoCTPaHEHHE OMEPEYHBIX U MPOIOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHU.

Habmionenne oTpaxxeHus U MPEeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKUI PE30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro NPUMEHEHHUE.

Habmionenue cBsS3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOMH
KOJIeOaHUH.



HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTPaKEHUE, IPEIOMIICHUE,
noJsipu3aus, Tudpakuus, “HTepdepeHus.

Oo6HapyxeHne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3ITyUCHUH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacrpocTpaHEHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpamonuHeitHOe pacnpocTpaHEeHHUE CBeTa B oJHOpoaHOHM cpene. JIyu cera. TodeuHsblit
HCTOYHHK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHe M300pakeHUIl B IIIOCKOM
3epkaie. Ceprudeckne 3epkaa.

[Ipenomnenue cBera. 3aKOHbI MpENOMIICHHS CBeTa. AOCONIOTHBIA  TOKa3aTelsb
npesnoMieHuss. OTHOCUTENbHBIA IOKa3aTenb npeiaomiieHus. [loCTOSHCTBO 4acTOThl CBETa U
COOTHOILIEHHUE JUIMH BOJIH NP MEPEX0/I€ MOHOXPOMATUYECKOTO0 CBETA 4Yepe3 IpaHully pasjaesa
JIBYX ONTUYECKUX CPEI.

Xon nyueit B mpusme. Jucnepcus ceera. CnoxHbIHN cocTaB Oenoro cBera. LIBer.

[lonnoe BHyTpeHHee oTpaxeHue. [IpeaenpHplil yrol MOJIHOr0 BHYTPEHHETO OTPAKEHHUS.

CoOuparomue W paccewBaromue JUH3BL. ToHKas nmH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM c(eprueckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTeNsl MPETOMIICHHUS.

dopmylia TOHKOH JUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

Xona syya, IpOoLIEIUIEro JIMH3Y MO/ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTHYECKON OCH.
[TocTpoenune n300pakeHi TOYKU U OTPE3Ka MPSIMOI B COOUPAIOIIUX M PACCEMBAIOIINX JIMH3AX U
UX CHCTEMaXx.

OnTuueckue npubopsl. Pazpemaromias cnocoOHoCTh. ['11a3 kak onTudeckas cucTeMa.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBas omnrtuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTePGEPEHIIMOHHON KapTHHE OT ABYX KOT€PEHTHBIX
UCTOYHUKOB. [IpuMepsl kaccuueckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpaxkmus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IEHUH MOHOXPOMAaTUYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[lonsipuzanus ceera.

TexHu4yeckue yCTpOMCTBa W TEXHOJOTUYECKHE TMPOLECChl: OYKH, JyIa, NEepPUCKOIl,
¢doToanmnapat, MUKPOCKOII, TPOEKIIMOHHBIH arnmapar, IpoCBEeTIEHNE ONITUKH, BOJJOKOHHAs ONTHKA,
I pakMOHHAs PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

Habmtoienne noaHoro BHyTpEeHHEro oTpaxkeHus. MoJienb cBeToBoa.

HccnenoBanue xoa CBETOBBIX MyYKOB UYepe3 IUIOCKONAPAIIEIbHYIO TUIACTUHY U TPU3MY.

HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.

Mopaenu MUKpOCKOIIa, TeIeCKomna.

Hab6nronenue natepdepeHIinm cBeTa.

HabnroieHre 1iBeTOB TOHKUX TUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenune nudpakiimOHHON PEIIETKH.



Hab6nronenune nudpakiinOHHOTO CIEKTpa.

HabGmronenue qucnepcuu certa.

Habumronenue nonspusanuu cBera.

[TpumeHeHre noISPOUIOB ISl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHS OT BEIIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

H3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tony4yenue n300paXkeHHs B CHCTEME U3 IJIOCKOTO 3epKaja U JIMH3BI.

[TonmyueHnue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHncTpyrpoBaHue TeneCKOMUYECKHX CUCTEM.

Habmonenue nudpakuuu, nHTEphEepeHIINH U TOISPU3AIIH CBETA.

W3ydeHne noyaspu3aluy CBeTa, OTPaXXEHHOIO OT MMOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO N3TYICHUS Ha IBYX MIEIISX.

Habmronenue nucnepcuu.

Habmronenue u uccienoBanue 1upakiiioHHOTO CIEKTpA.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3TydeHHs CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHOMN PEIIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEIBLHOCTH.

['paHuibl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. IlocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU U COKpAILLlEHUE
JUTUHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PENSATUBUCTCKON YaCTUIbl. DHEPTHUS MTOKOSI.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTEINH 3apsHKEHHBIX YaCTHII.

YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

Omnpenenenre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTHI (10 (ororpadusiM TpeKoB
3apsKEHHBIX YaCTHUIl B MATHUTHOM I10JIE).

Pa3nea 7. KBantoBasi pusuka.

Tema 1. KopnycKyaapHuo-601106011 Oyanu3m.

PaBHOBecHOE TeMIOBOE W3Iy4YeHHE (M3IIy4eHHE aOCONIOTHO YEPHOrO Tefa). 3aKoH
cMemeHust Buna. [ ' unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJILC (POTOHA.

®oroaddext. OnpiTel A. I'. CtoneroBa. 3akons! poTodddexra. YpaBHeHue DiHIITEHHA
st potorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBnenue cBera (B YacTHOCTH, MIaBJICHHE CBeTa Ha aOCOJIOTHO TMOIJIOUIAIOIIYI0 U
abCcoOTHO OoTpaskarollyio nosepxHocts). OnbiThl I1. H. JIebenena.

BosHoBbie cBoiicTBa yactull. Bonubl ne bpoitns. Jlnvna BosiHbl ne bpoing u pa3mepsl
00J1aCTH JIOKAJIM3AIUY ABUXKYIIEHCs yacTuIlbl. KopryckymsipHO-BoTHOBOM myanu3M. Judpaxius
AJIEKTPOHOB Ha KPUCTAJUIAX.

Criermnduka n3mepenuii B Mukpomupe. CootHoueHus HeonpenenéHuoctei ['elizendepra.



TexHuuyeckue ycTpoHCTBa M TEXHOJIOTMYECKHE MPOLECCH: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOAMO.

Hemoncmpayuu.

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeMHETo Gpotodddexra.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIICHUSI TTOTYIIPOBOAHUKOB OT OCBEILIEHHOCTH.
Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue poropesncropa.

W3mepenue nmoctossHHOM [Inanka Ha ocHOBeE rccnenoBanus GoTodddexra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [manerapHas moaens atoma Pesepdopra.

[Tocrynater bopa. M3nydenune u moriomnieHne (OTOHOB MPH MEPEXO0JIE aTOMa C OIJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPAIbHBIA aHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habnronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U IEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpeznenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue crekTpa pa3pekKeHHOr0 aTOMApHOIO BOJOPOJAa U U3MEPEHUE MOCTOSHHON
Pun6epra.

Tema 3. Qusuxka amommno2o A0pa u 31eMeHMAPHLIX YaACMUuy,.

Hyxnonnas monens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe ducio sjpa.
N3oTomnsl.

PagnoaktuBHOCTE. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA Oera-pacnaa. ['amma-
W3JIy4CHHUE.

3aKoH pagMOAaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBeHHbIN
¢don uznyuenus. Jlozumerpus.

OHeprus CBs3U HYKJIOHOB B siape. SnepHble cuiibl. Jledext maccsl sapa.

Anepusie peakuuu. Jenenne wu cuHte3 sanep. SnepHsle peaktopbl. IIpobiemsl
YOPABJISIEMOTO  TEPMOSIIEPHOTO CHUHTE3a. JKOJOTMUYECKHE aCMeKThl Pa3BUTUS  SECPHOU
SHEPreTUKHU.

MeTtonbl perucTpanuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHL.

DyHIaMEeHTAIbHBIE B3aUMOJICUCTBUA. bapnonbl, Me30HbI U JienToHbl. [IpencraBienue o
CranpaprtHoil Moaenu. KBapk-TirooHHast MOJENb apPOHOB.

®usuka 3a npeaenamu CtanaapTHON Mojenu. TEMHast MaTepust U TEMHAs SHEPIHsL.

EnuacTBO m3udeckoit KapTUHBI MUpAa.



TexHUuecKkre yCTpONCTBa M TEXHOJOTHYECKHUE MPOLECCHI: T03UMETp, Kamepa Buibcona,
SCPHBIA  PEAaKTOp, TEPMOSICPHBIM peakTop, aroMHas OoM0a, MarHMTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA € MCITIOJIb30BAaHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTuIl aTlOMUHHEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otansl pa3BUTUA acTpoHOMUU. [IpuknanHoe 1 MUPOBO33pEHUECKOE 3HAYEHUE ACTPOHOMUH.
[TpruMEeHUMOCTH 3aKOHOB (PU3UKHU 11 O0BICHEHUS MPUPOII KOCMUYECKUX OOBEKTOB.

MeTtonbl acTpoHOMHYECKHX HccienoBaHuil. COBpEMEHHbIE ONTUYECKHUE TEJIECKOIIbI,
paanoTeNeCKOMbl, BHEaTMOC(hepHast acCTpPOHOMHUSL.

Bun 38310010 Heba. Co3Be3aus, spKkue 3BE3/1bI, JIAHETHI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Comnnue. Conneunast aktTuBHOCTh. MicTounuk sHeprun CosHIa U 3BE3/.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpanbHbIA KJIACC — CBETUMOCTBY.
3BE3/1bI TVIABHOW MOCIEA0BATEIBHOCTUA. 3ABUCUMOCTh «Macca — CBETUMOCTh» JJIsl 3BE3/1 TJIaBHOM
nocieaoBarenbHOCTU. BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHBIE INPEIACTABICHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTanbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxenune Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00ma. PazOeranue ramaktuk. Teopus
Bonbioro B3psiBa. PenukToBOE M3IydeHHE.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

Habmronenus 38E€31H0ro He0a HEBOOPYKEHHBIM IJ1a30M C UCIIOIb30BaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH JUIS OTIpeIeIeHHsI TIOJIOKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoNyIapus U spKue 3BE3/BI.

Habmonenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3n4ecKuil MPaAKTUKYM.

CniocoObl u3MepeHus (GU3MUECKUX BETUYHH C UCTIOIh30BAHUEM aHAIOTOBBIX M IIU(PPOBBIX
W3MEPUTENbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  HW3MepeHud  (Qusmueckux BenuuuH. OIleHKa TpaHUIl
MTOTPEUIHOCTEM.

[TpoBeneHNe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUI 3aBUCUMOCTEN (PU3HMUECKUX BEIUYHH,
MPOBEpPKa MPEAIOKEHHBIX THMOTE3 (BHIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKUX pa3fenax
«Y4YeHNYECKH SKCTIEPUMEHT, 1a00paTOpHbIe PaObOThI, TIPAKTHUKYM)).

O0o01marouiee moBTOpeHHUeE.

OO06o0OmieHne W CUCTeMaTH3alus  COJCpXKaHUS  pa3ienoB  Kypca «MexaHukay,
«Momnekynsipaast pU3MKa U TEPMOJUHAMHKAY», «IIEKTpoauHaMuKay, «KoneOGaHUs ¥ BOJHEI,
«OCHOBBI CHeIUaNbHONM TEOpUHU OTHOCHTENbHOCTH», «KBaHTOBas (Qusuka», «IIEeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3mku u acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJIOTUYECKOW, COIUATBHOH U
ATHYECKOH chepax NesTeTbHOCTH YeIOBEKa, POIb U MECTO (DU3UKHU U ACTPOHOMUU B COBPEMEHHOMN
HAay4YHOW KapTHUHE MHpa, 3HAYCHHE OIMMCATEIbHOW, CHCTEeMAaTH3UPYIOIIECH, OOBSICHUTEIHLHON W



MPOTHOCTHYECKON (YHKIIUNA (PU3HYECKON TEOpUH, POob (pu3nyueckoi Teopuu B (popMUpOBaHUHU
npeCcTaBiIeHu 0 (PU3MUECKON KapTHHE MHUPA, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUH O IPHPO/IE.

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢pusuku yriyonaéHHoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4€ToM
COJepKATENBHBIX MEXKIPEIMETHBIX CBSI3e C KypcaMH MaTeMaTHKH, OHOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumores3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
HKCIEPUMEHT, MOJCTUPOBAHNE, MOJEIb, U3MEPEHHE, TIOIPEIIHOCTH U3MEPEHHH, U3MEPUTEIIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peuieHre cucTeMbl ypaBHeHHUI. Tpuronomerpuueckre (yHKIIUU: CHHYC,
KOCHUHYC, TAQHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M HX
NPOCKIIMH HAa OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB. IIpoM3BOIHBIC 3IIEMEHTApHBIX ()YHKIIHIA.
[Tpu3Haku o100 TPEYTOIBHUKOB, OTIPEACICHNE TUIOMAAN TUIOCKUX (GUTyp B 00BEMa Tell.

buonozua: >nekTpudeckue sIBICHUS B )KUBOU MPUPOJIE, KoJiebaTeIbHbIe TBUKEHUS B )KUBOI
IPUPOJE, SKOJIOTHYECKHE PUCKH TpU TMPOU3BOJACTBE DSJIEKTPOIHEPTUU, DIIEKTPOMATHUTHOE
3arps3HEHUE OKPYXKAIOIMIeH Cpeipbl, YJIbTPa3ByKOBas TUArHOCTUKA B MEIWIIMHE, ONTUYECKHE
SIBJICHUS B YKUBOW MPUPOJIE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpPUCTAIIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPaJIbHBINA aHAIH3.

T'eozpaghus: marHuTHBIC TIONMIOCAa 3€MIIH, 3aJIe)KW MAarHUTHBIX PYA, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, ceiicmorpad.

Texnonozusa: NpUMEHEHHE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, JIEKTPOBUTATEIb
SlkoOu, reHepaTOp TMEPEMEHHOI0 TOKa, WHAYKIUMOHHAS Teuyb, JUHUM 3JIEeKTpolepeady,
DIIEKTPOABHUTATENb, pajgap, paAUONPUEMHHUK, TENEeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3BYKOBasl TMArHOCTUKAa B TEXHHUKE, IMPOCKIMOHHBIA ammapar, BOJOKOHHAs OINTHKA,
coJHeyHast OaTapesi, CIyTHUKOBbIE IPUEMHHKH, sJIEpHAsi SHEPreTUKA U SKOJIOTUYECKHE aCHIEKThI
€€ pa3BUTHS.



OCHOBHBIE BUAbI AEATEJIBHOCTHU OBYYAIOIIUXCA

Ha3Banue pa3nena
(TeMBI) Kypca
(4MCJI0 YacoB)

OcHoBHoOe cogepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

10 kaace

Pazngean 1. ®u3uka u MeTObI HAYYHOTO MO3HAHUS

duzuka 1 MeToabI
HAY4YHOTI'0
MO3HAHUSA

dusnka - ¢yHIaMEeHTalIbHas Hayka o mpupoje. Hayunbrit
METOJ TO3HAHMUSA M METOABl HCCIEAOBAaHUS (PU3HUECKUX
SIBJICHU.

DKCIIEpUMEHT U TEOpUs B Ipoliecce MO3HAHWS MPUPOIBL.
Habmtoienue u skciepuMeHT B pU3UKe.

Crioco6bl u3MepeHus: PU3NYECKUX BEIIUYMH (aHAJOTOBBIE U
nu(dpoBbIe U3MEPUTENIbHbIE MNPUOOPBI, KOMIIBIOTEPHBIC
naTdyukoBble  cuctemsl).  IlorpemHoctn  u3MepeHui
(hbU3UYECKUX BEIUYHMH (a0COIIOTHAS U OTHOCUTEIIbHAS).
MogenupoBanue (U3NYECKUX SIBICHHA W  IMPOLIECCOB
(MaTepuasibHas TOUKa, a0COMOTHO TBEPOE TEJO, UAcaIbHas
KUJKOCTh, WJACATBHBIN Tra3, TOYEUYHBIN 3apsi). [ umoresa.
DU3NYECKUI 3aKOH, TPAHUIBI €T0 TPUMEHUMOCTH.
dusnyeckas TEOPHUsL.

Ponp m mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHOMN
Hay4YHOW KApTUHBI MHpA, B TPAKTUYECKOH NESITEIbHOCTU
JIIOJIEH

VYuactue B AMCKyccMHM O poinu  (uU3MYECKOW TeopuH B
(hOopMHUpPOBAaHUN TIPEACTABICHUN O (PHU3MUECKOW KapTUHE MHPa,
MecTe (PU3NYECKON KapTUHBI MUpPa B OOILIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEJICTABICHUI O IPUPOJIE.
W3yyeHne  TOHATHH  «TUNOTE3a»,  «(DUBNUECKUH
«(huznyeckast TCOpUsI».

PaccMoTtpenue rpaHuI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
CpaBHeHHE U3MEpEeHUH (U3WYECKUX BEIMYUH TPU ITOMOIIX
AHAJOTOBBIX U IU(POBBIX M3MEPUTEIBHBIX TPUOOPOB, HAIIPUMED,
P U3MEPEHUH CHJIBI TOKAa M HANpPsHKEHUS B IETH HOCTOSHHOTO
TOKAa TNPH TIOMOIIM AHAJIOTOBBIX W LU(PPOBBIX H3MEPHUTEIBHBIX
puOOpPOB.

OcBoeHue crnoco00B OIIEHKH MOrperHocTel nsmepeHuid. OcBoeHue
OCHOBHBIX TNPUEMOB paboThl ¢ wLU(pPOBOM saboparopueil 1o
¢usnke, HapUMep, TP H3MEPEHUH (UIUIECKUX BEIHUYUH TPU
HOMOIIIY KOMITBIOTEPHBIX TATUNKOB

3aKOH»,

Pa3zgen 2. Mexanuka

Kunematuka

MexaHuyeckoe IBUKCHUE.

OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBHIKEHUS.
OTCUéTa.

[Ipsimast u oOpatHast 3amauM MexaHUKU. Paauyc-BekTop
MaTepUalbHOM TOYKHM, €r0 IPOECKIUU HAa OCHU CHUCTEMBI
KoopauHar. TpaekTopus.

[lepemerienue, cKOpocTh (CpeaHsst CKOPOCTh, MIHOBEHHAS
CKOPOCTh) M YCKOPEHHE MaTepHaIbHOM TOYKH, UX MPOEKIIUU

Cucrema

IIpoBeneHNE KOCBEHHBIX HM3MEPEHUN MIHOBEHHOW CKOPOCTU H
YCKOpEHHUs Tella, B TOM 4YHCJIE€ YCKOPEHUs CBOOOJHOIrO MaJeHus,
MIPOBE/ICHUE HCCIIEOBAHMS 3aBUCUMOCTEH MEXAy (PU3MYECKHUMHU
BEJTMYMHAMU (IIyTH OT BpPEMEHU MPU PaBHOYCKOPEHHOM JBUKEHUH,
neproia 0OpaIleHus] KOHHYEeCKOT0 MasiTHUKA OT €ro MapaMeTpoB)
1 OIBITOB I10 MPOBEPKE MPEJIOKEHHON THUITOTE3bI NPU U3YYECHUH
PaBHOYCKOPEHHOI'O MPSIMOJIUHENHOIO JBUKEHUs, JBUKEHUS Tela,
OpOILIEHHOTO TOPU30HTAIBHO, JBMKEHHUS TeJa MO OKPYKHOCTH C




Ha OCU cucTeMbl KoopauHaT. CIlloKeHHE NEepeMElIeHUd u
CJIO)KEHHE CKOPOCTEH.
PaBHoMepHOoe u
JBUKCHHUE.
3aBUCUMOCTb KOODPJMHAT, CKOPOCTH, YCKOPEHHS U IIyTH
MaTepHallbHONW TOUYKH OT BpeMeHHU 1 ux rpaduku. CBoboaHoe
najzieHyue. Y ckopeHue cBoOOIHOTO najeHus. [[Buxenue tena,
OpOLIEHHOTO IMOJ YIJIOM K TOPU30HTY. 3aBHCUMOCThb
KOOpPJMHAT, CKOPOCTU U YCKOPEHUSI MaTEepUaIbHOU TOUKHU OT
BpeMeHH M ux rpapuku. KpuBonuHeiiHoe IBH)KEHUE.
JIBr>KeHMEe MaTepragIbHOW TOUKU IO OKPYKHOCTH. YTJIOBast U
JIMHeWHas ckopocTb. Ilepuon u yacrora oOpaiieHus.
LenTpocTpemurenbHoe (HOpMaibHOE), KacareiabHOe
(TaHreHIMAJIbHOE) M TOJHOE YCKOPEHHME MaTepHaIbHON
TOYKH.

TexHnyeckue ycTpoHcTBa M TEXHOJOTMYECKHE IPOLIECCHI:
CIHUIOMETP, IBUKEHHUE CHAPSAOB, LIEMIHbIE, lIeCTEPEHYATHIE U
peMEHHBIE Tiepeiaun, CKOPOCTHBIE TN THI

PaBHOYCKOPEHHOE  IPSIMOJIMHEWHOE

MOCTOSTHHOM 10 MOJYJTIO CKOPOCThI0. Otpesienenne abCoMOTHBIX U
OTHOCHUTEIIbHBIX MOTPEIIHOCTEeH U3MEepeHUH (PU3UYECKUX BEIUYUH.
Ouenka rpaHul] mnorpeurHoctel. M3ydeHue Mojenum CHUCTEMBbI
OTCU€Ta, CpaBHEHUE MYTEW, TPACKTOPUM, CKOPOCTEU IBUIKEHUS
OJIHOTO M TOTO K€ Tella B Pa3HBIX CHCTEMax OTCYETa. AHaIN3
pa3HbIX Ccrmoco0oB HccienoBaHusl JBWKeHUH. PaccMmoTpenue
NPEACIIBHOIO IEPEeX0Aa M M3MEpPEHUE MIHOBEHHOM CKOPOCTH.
MonenupoBanue npeodpazoBaHusl ABMXKEHUN C MCIHOJIb30BAaHUEM
MEXAaHHU3MOB, M3y4EHHE NpPeoOpa3oBaHUsl YIJIOBOH CKOPOCTU B
peayKTope.

AHanu3 HarpaBJI€HUs CKOPOCTH MPU JABUKEHUU IO OKPYKHOCTH.
Pemienne pacy€THbIX 3a/1ay C SIBHO 33JIaHHOM M HESBHO 33JlaHHOU
(U3NYECKONl MOJENBI0 C UCIOIB30BAHUEM OCHOBHBIX 3aKOHOB U
(hopMyI1 KHHEMATUKH.

Pemrenne kauecTBEHHBIX 3a/1a4, TPEOYIOUIUX MPUMEHEHUS 3HAHUMA
110 KHHEMATHUKe.

OObsicHeHHEe YCTpPOWCTBA M MPUHILMUINA JCHCTBUSA CHUIOMETPA,
LEMHBIX, MECTEPEHYATHIX M PEMEHHBIX Mepenad, CKOPOCTHBIX
JTUQTOB.

OObsicHeHHe [IBIKEHUS cHapsiioB. OrmpeneneHue  yCIOBHMA
MIPUMEHUMOCTH Mojieiel (PU3UYECKUX TeJ U MPOIIECCOB (SIBJICHUM ):
MaTepuanbHas TOYKa, PABHOYCKOPEHHOE ABM)XEHHE, CBOOOJHOE
aJiIcHuE.

BrimonHenue y4eOHBIX 3aJaHUN HA aHAIU3 MEXaHMYECKHX
MPOIIECCOB (SIBJICHUI) C UCIOJIb30BAHUEM OCHOBHBIX MMOJIOKEHUM U
3aKOHOB  KHWHEMATHKH: OTHOCUTECIBHOCTh  MEXaHHYECKOTO
JBUXKEHHS, (POPMYIIBI KHHEMATUKU PAaBHOYCKOPEHHOTO JIBHXKEHUS,
npeoOpazoBanus [amuness 1A CKOPOCTH U TEpEeMEIeHUs.
Hcnons3oBanue IT-TexHOMOTHiA MpH paboTe ¢ AOMOIHUTEIBHBIMU
HMCTOYHUKAMHU MHGOPMAIUU M0 TeMe, UX KPUTUYECKUN aHaTu3 U

OIICHKA JOCTOBCPHOCTH.




JluHamMuka

IIepBbiit 3ak0oH HproTOHA.

NuepunanbHbie CUCTEMBI OTCUéra. [Tpunnun
oTHOcHuTenbHOCTH [' amunes. HewHepuuanbHblE CHCTEMBI
orcuéra (ompenenenue, npumepsl). Macca Tena. Cuna.
[IpuHUUI cyneprno3unuu CUiI.

Bropoii 3akon HetoToHa 114 MaTepuaibHOM TOUYKH.

Tpernii 3akoH HpIOTOHA JUIs1 MATEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOT'O TATOTEHHUS.

OKBUBaJIEHTHOCTbh IPaBUTALIMOHHON U MHEPTHOM MaccChl.
Cuna TsDKecTH. 3aBHCHUMOCTh YCKOPEHHsI CBOOOJHOTO
MAJEeHUs] OT BBICOTHI HAJ IOBEPXHOCTHIO IUIAHETHl U OT
reorpauyecKoi MUPOTHI.

JIBrokeHre HeOECHBIX TEJ U UX CITYTHUKOB. 3akoHbl Kerepa.
[IepBas kocMHuuecKas CKOPOCTb.

Cuna ympyroctu. 3akon [I'yka. Bec tema. Bec Tena,
JOBUXKYyIIErocs ¢ yckopenueM. Cuia tpenusi. Cyxoe TpeHHe.
Cuna TpeHMS CKOJBXEHHUS U CHJIAa TPEHUS IOKOS.
Koadduuuent tpenus. Cuna conpoTuBIEHUS TP ABHKEHUN
Tela B JKHUJKOCTH WJIM rase, €€ 3aBUCHMOCTb OT CKOPOCTH
OTHOCHUTEJIHOTO JIBUKEHUS.

Hasnenue. I'mapocratnueckoe nasinenune. Cuna Apxumena.
TexHnyeckue ycTpolcTBa M TEXHOJOTMYECKHE IPOLIECCHI:
MOAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB

IIpoBeneHne KOCBEHHBIX MU3MEPEHHMM PaBHOACUCTBYIOLIECH CUII U
K03(ppuLIMeHTa TPEeHUsI CKOJIbKEHUs, IPOBEIECHUE HCCIEI0BAHUS
3aBUCUMOCTEH  (U3MUYECKUX  BEIMYMH  (CHJI  YIPYrOCTH,
BO3HHMKAIOIIMX B IPY)XHHE M PE3MHOBOM oO0pa3le, OT HX
neGopManuu) U OIMBITOB IO MPOBEPKE MPEATIOKEHHON THUIOTE3bI
OpyU M3Y4YEHUU JBUXKEHUsA OpycKa I0 HAKJIOHHOW IUIOCKOCTH,
JIBMDKEHUS CUCTEMBI CBSI3aHHBIX Tell, 1eOopMaliu Tedl.
OmnpeneneHue aOCONIOTHBIX M OTHOCHUTENBHBIX HOTPEHIHOCTEN
u3MepeHuil puznyecknx BenuarH. OLeHKa rpaHul] MOTPEITHOCTEH.
HccnenoBanue ABM)KEHHS CHCTEMBI TeEJl, CBA3aHHBIX HUTHIO,
NePEeKUHYTOW uepes3 IErKuii 010K, TBUKEHUS OpycKa 10 HaKJIOHHOU
IUIOCKOCTH C MEPEeMEHHBIM K03()(PULIMEHTOM TpeHHUs, IBUKEHUS
rpy3a Ha Bainy c TpeHueMm. HaOmroneHue [BHXKEHUS Tel B
MHEPLNAIbHBIX 1 HEMHEPLUAIBHBIX CUCTEMAX OTCUETA, HAIIPUMED,
KAueHHs [JBYX LWIMHIPOB WIM IIApOB pa3sHOM Maccel C
OJIMHAKOBBIM  YCKOPEHMEM  OTHOCHUTEIBHO  HEHHEPLHMAIBHOU
CUCTEMBI OTCUYETA.

N3yuenne 1eHTpoOEkKHBIX MeXxaHW3MOB. CpaBHEHHE CHUJ TPEHMS
ITOKOs1, KAYEHHsI M CKOJIbKEHHUsI. Perenre pacuéTHeIX 3a/1a4 ¢ IBHO
3alaHHOM M HEABHO 3aJaHHOW (U3MYECKOH MOJEeNbI0 C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (OpPMYJ KHHEMaTHKU U
JUHAMUKW.  PemeHne  KauecTBEHHBIX — 3ajjad, TpeOyromux
MPUMEHEHMs] 3HAHUI N0 KuHemaTuke U AuHamuke. OObsicHeHue
YCTPOMCTBA U NMIPUHLUIIA JEHCTBUS ITOJIIUITHUKOB.

OObsicHEeHNE ABU)KEHUS NCKYCCTBEHHBIX CITyTHHKOB.
Omnpenenenue ycioBUil MPUMEHUMOCTH Mojieneld (pU3NUECKUX Tell
W TpOLEcCOB (SBIEHUI): WHEpIHalbHAs CHUCTeMa OTcuéra,
MaTepualibHas ~TOYkKa, a0CONIOTHO  ympyras jaedopmarus.
Boimonnenue ydeOHBIX 3aJaHUA Ha aHAIW3 MEXaHMYECKUX
MIPOLIECCOB (SBJICHMIA) C UCIIOJIb30BAHHEM OCHOBHBIX MOJIOKEHHUH U
3aKOHOB  JUMHAMUKM: TpH 3akoHa HproToHa, mnpHHIMI
OTHOCHUTEIILHOCTH | 'anuiiest, 3aKOH BCEMUPHOI'O TATOTEHMUSL.




Pabora B rpymnmax npu oOCYXIACHHH BOMPOCOB MEKIIPEIMETHOTO
XapakTepa (Hanpumep, o TeMe «J{BIKeHHe B IPUPOICH)

CraTnka TBEpaOro
TeJIa

Ab6comotHo  TBEpmoe  temo.  lloctymarenbHoe @ U
BpAILIATEIIBHOE JIBUKEHHUE TBEPAOrO Teina. MOMEHT CHIIbI
OTHOCHUTEINIbHO OocH BpamieHus. [1nedo cunbl. Cnoxenue cui,
MPUJIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxecTu Tena.
VYcnoBuss paBHOBecuss TBEPAOro  Tena. Y CTOMYMBOE,
HEYCTOWYMBOE, Oe3pa3inuyHOe paBHOBECHE. TEXHUYECKHE
YCTPOMCTBA M TEXHOJOTMYECKHUE IPOLIECChl: KPOHIITEMH,
CTPOUTENBHBIN KPaH, pEIIETYATHIE KOHCTPYKIUU

[IpoBenenue nccneaoBaHusl YCIOBUII paBHOBECHs TBEPAOIO TeEJa,
HMMEIOLLETO OCh BpAalllEHUs; KOHCTPYMPOBAaHUE KPOHUITEHMHOB U
pacy€T CUJl yNpyrocTu; U3y4ye€HHE yCTOMUYMBOCTH TBEPAOIrO Tena,
MMEIOLIETO IO OIOPHI.

Pemienne pacy€THbIX 3a/1a4 C SIBHO 33JIaHHOW M HESBHO 33JaHHOU
(U3NIECKONl MOJENBI0 C UCIOIB30BAHUEM OCHOBHBIX 3aKOHOB H
(hopMyI1 CTaTHKHU.

Pemenne kauecTBEHHBIX 3aJa4, TPEOYIOINUX MPUMEHEHUS 3HaHUUN
10 CTaTHKE.

OObsicHeHHE yCTpOWCTBa M NPUHLMIIOB JEWCTBUS KpOHILUTEIHA,
CTPOUTEIIBHOIO KpaHa, pelI€TyarbiX KOHCTpyKUuui. OnpeneneHue
YCJIIOBHM MPUMEHUMOCTH MOJENe (hU3NYECKUX Te: aOCOIIOTHO
TBEPIOE TETIO.

BoinonHenue ydeOHBIX 3aJaHU Ha aAHAIW3 MEXaHMYECKUX
IPOIIECCOB (SBJICHUI) C HCIIOJIb30BAaHUEM OCHOBHBIX MOJIOKEHUH 1
3aKOHOB CTaTHKH: YCIOBHs paBHOBECHsSI TBEPAOIO Tella

3aKOHBI

COXpaHeHHs B

MEXaHUMKE

NMnynsc MaTepHanbHOM TOYKM, CUCTEMBI MAaTE€pUAIbHBIX
Touek. LleHTp macc cucteMbl MaTeprualibHBIX TOUEK. Teopema
O JBWXECHMM LieHTpa Macc. MIMIynbC CuiIbl U HM3MEHEHUE
VMITYJIbCA TeJIa.

3aKOH COXpaHEHMs UMITyJIbca. PEakTUBHOE IBUKEHUE.
MowmeHT nMmmynbsca MatepuaibHOi Touku. IIpencraBienne o
COXpaHEHUU MOMEHTA UMITYJIbCA B LICHTPAJIBHBIX ITOJISX.
PaGora cunbl Ha MajaoM M Ha KOHEYHOM NEpEMEIICHHH.
I'paduueckoe mnpexacraBieHue padOTHl CUIbl. MOIIHOCTD
CHJIBL.

Kunernueckasi sHeprus MarepuanbHoil Touku. Teopema 00

[IpoBenenne  KOCBEHHBIX  H3MEPEHHUM  MMIIyJbCa  Tela,
KUHETHYECKON U MOTECHIIMAIbHON HEPTUM TEJa, MOIIHOCTH CHJIBL;
IIPOBEJICHUE ONBITOB IO MPOBEPKE IMPEIIOKEHHON TUIIOTE3bI MIPU
W3YYCHUU PABHOYCKOPEHHOTO MPSIMOJIMHEHHOIO JBHXKEHUA U
B3aMMOJICUCTBUS TEJL.

Omnpenenenne aOCOMIOTHBIX W OTHOCHUTEIBHBIX TOTPEITHOCTEH
n3MepeHuit pusndeckux BennunH. OIeHKa rPaHUll TOTPEITHOCTEH.
[IpoBenenune skcnepuMeHTa MO CPAaBHEHUIO U3MEHEHUSI UMITYJIbCa
TeJla C UMITYJIbCOM CHJIbI, U3MEHEHUS IOTCHIMAIBHON SHEPruu
MPY>KUHBI C paOOTOM CHITBI TPEHUS.
HccnenoBanue  COXpaHEHHsT  MMITyJIbCa

opu  yopyrom




W3MEHEHUU KUHETUYECKON SHEPIUU MATEPUAIBHON TOUKHU.
IloTeHuuanbHbIC u HETIOTEHIUAJIbHBIC CHIIBL.
ITorenumaneHas 3Heprusd. lloTeHnMaNbHAs SHEPTUs yIPYro
nehopMUPOBAHHON NPYKUHBIL. [loTeHIIMaIbHAS YHEPTHS TEIa
B OJHOPOJHOM TIpaBUTALMOHHOM mosie. [loTeHimanbHas
SHEprus Tejia B TPaBUTALIMOHHOM IOJIE OAHOPOJHOIO Iapa
(BHYTpU U BHE 11apa).

Bropass kocmuueckass CKOpocTb. TpeTbsi KOCMHYECKast
ckopocTh. CBsi3b paOOThl HEMOTCHIMAIBHBIX CHJ €
W3MEHEHUEM MEXaHWYECKON SHEpPruu CHCTEMbI TeJ. 3aKOH
COXPAHEHUS MEXAHUYECKOU SHEPTUH.

VYupyrue u Heynpyrue CTOJIKHOBeHUs. Y paBHeHHe bepHyinu
JUIE  UJealIbHOM  >KMAKOCTHM KakK  CJEJCTBHE  3aKOHA
COXpAaHEHUS  MEXaHWYeCKOW  sHepruu.  TexHuYecKue
YCTPOMCTBA U TEXHOJOTMYECKHUE ITPOLIECCHI: IBH)KEHUE PAKET,
BOJOMET, KONEpP, IMPYKUHHBIA IHCTOJET, THPOCKOII,
¢burypHOe KaTaHUE Ha KOHbKaX

B3aMMO/ICHCTBUY, COXPAHEHHS SHEPTUU TIPH CBOOOTHOM MAICHHH.
Omnpenenenue pabOThl CHIIBI TPEHUS MPU JBMKCHUM Tela IO
HAKJIOHHOM IIJIOCKOCTH.

Habmronenue u oObsiCHEHHE pPEaKTUBHOIO IBMKeHMs. Pemienue
pacu€THbIX 3aJad C $SBHO 33JaHHOW W HEABHO 3aJIaHHOU
(bu3nuecKoil MOJIENbI0 C MCIOJB30BAHUEM OCHOBHBIX 3aKOHOB H
(bopMyT MEXaHUKH.

Pemenne kauecTBEHHBIX 3a7a4, TPEOYIOIIUX MPUMEHEHUS! 3HAHUMN
110 MEXaHHKE.

OObsicHeHHe  NPUHIUIOB  JCHCTBUS
MPY>KUHHOTO MMHUCTOJIETA, TUPOCKOIIA.
OObsicHeHUE ABW)KEHUS PakeT, (PUrypHOro KaTaHHs HA KOHBKAaX.
OmnpeneneHne yCaoBUH MPUMEHUMOCTH MOJIENCH (PU3HMUECKHUX TeIl
U TpolLeccoB (sBIEHMI): aOCONIOTHO YIPyroe U abCOTIOTHO
HEYIIPYroe CTOJKHOBEHHUs. BEITIONHEHNE Y4YeOHBIX 3aJaHUN Ha
aHaJIM3 MEXaHUYECKUX IPOLIECCOB (SIBICHUN) C HCIOIb30BAHUEM
3aKOHOB COXPAHEHUs B MEXaHUKE: 3aKOHBI COXPaHEHUSI UMITYJIbCA U
MEXaHUYECKOM DJHEPruu, CBsA3b PabOTHI CHIBI C H3MEHEHHEM
MEXaHUYECKOW SHEPTUHU Tea.

Ucnons3oBanue IT-TexHonoruii nmpu padboTe ¢ AOMOIHUTEIBHBIMU
HWCTOYHUKAMHU WH(OpMAIMK 1O TeMe, UX KPUTHUUECKHI aHalu3 U
OIIEHKa JOCTOBEPHOCTH

BOJIOMETA,  KOMEpa,

Pa3nea 3. MoJiekyJis

Hasl (1)]’]31/]](3 U TEPMOJUHAMHKA

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYeCKOM
TeopuMn

OCHOBHbBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKONH TEOpHUU
(MKT), ux onsiTHOE 000cHOBanue. Juddysusa. bpoyHosckoe
JBIDKEHUE. XapakTep ABM)KEHHUS U B3aUMOJCHCTBUS YacCTHIL
BelecTBa. MoJienu CTpOEHUs ra3oB, JKUAKOCTENW U TBEPIBIX
Tel W OOBSICHEHHE CBOMCTB BeIIECTBA Ha OCHOBE 3THUX
Mozeneil. Macca u pasmepsl Mosekys (atomoB). KonnuectBo
BemiectBa. [locrostnaas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa U CIOCOOBI
n3Mepenus. [llkana remnepatyp Lenbcus.

eé

IIpoBenenne  m3MepeHu  MapamMeTpoB  ras3a, IPOBEIEHUE
HCCIeI0OBaHUM 3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH U ONBITOB IO
IIPOBEPKE MPEIOKEHHON TMIOTE3bl IPU U3YyYEHUH YCTaHOBJICHHUS
TEIUIOBOTO PaBHOBECHS M U30IPOIIECCOB B ra3ax.

Omnpenenenne aOCONIOTHBIX M OTHOCHUTENBHBIX MOTPEHIHOCTEN
n3MepeHuit pusndeckux BenuurH. OleHKa rpaHull TOTPEIIHOCTEH.
OKcrnepuMeHTalIbHAs TPOBEPKA YPABHEHUS COCTOSIHUSA UEATIBLHOTO
raza. M3ydeHue wmojeneil: JABUKEHHUS YaCTHUI[ BEIIECTBA,
OpOyHOBCKOro JBMKeHHUs. onbiTa lllTepHa, KpUCTAIUIMYECKHX




Mopenp HIeanpHOTO Tasa B MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUM: YACTULBl Tra3a JBUKYTCS XaOTHYECKH U HE
B3aWMOJICHCTBYIOT JpPYyr C JpyroM. ['a3oBble 3aKOHBI.
VYpaBHeHue MenaeneeBa-Knaneripona. AOconroTHas
Temneparypa (mkana Ttemneparyp KenbBunHa). 3akoH
JanbroHa. M3onpoueccsl B UACAIBHOM ra3e ¢ NOCTOSHHBIM
Koln4yecTBOM BemiecTBa. I paduyeckoe mpencraBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n3obapa.

CBsi3p  MeXJay JaBlI€HUEM U CpeJHEH KUHETHYeCKOM
SHEpPruel MoCTynaTeJbHOrO TEIJIOBOIO JBMXKEHHUS MOJIEKYII
UJCeaIbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-
KHMHETUYECKOW TeOpUH UIeaIbHOTO ra3a).

CBsi3p  aOCOJIOTHOM TeMIepaTypbl TEpPMOJUHAMHYECKON
CUCTEMBI co cpeaHen KUHETUYECKOM  DHEprueu
IIOCTYIIATEJIBHOIO TEIJIOBOT'O IBM)KEHUS €€ YaCTHIL.
TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI:
TEPMOMETp, OapOMETp, MOTYIeHNE HAHOMATEPUAIOB

PELIETOK.

Pemenune pacuéTHbIX 3aay C SIBHO 33JaHHOM M HESIBHO 3aJJaHHOM
(U3NYECKOil MOJENBI0 C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMyn MoneKkyIspHON ¢(u3nku. PemeHune kauecTBEHHBIX 3ajad,
TpeOYIOUIMX NPUMEHEHUS 3HAHUK 110 MOJICKYJSIPHOH (u3HKe.
OOBsicHEeHHE YCTPOWCTBA M MPHUHIMIA JEHCTBUS TEPMOMETPA,
6apometpa. OObsICHEHHUE MTOJTyYEHHs] HAHOMATEPUAIIOB.
Omnpenenenue ycioBUil MPUMEHUMOCTH MoJienel (pU3NUECKUX Tell
U TpOLECCOB (SBJIEHMI): Mojeneil rasza, *HJIKOCTH U TBEPIOTO
(KpUCTaJUTMYECKOI0) TeNa, UIeAIbHOTO ra3a.

BoinonHenue yuyeOHbBIX 3aJjaHUIl HA aHAJINW3 TEIUIOBBIX IMPOLIECCOB
(siBIEHMI) ¢ ucmonb30BaHMEM OCHOBHBIX mnonoxeHuit MKT u
3aKOHOB MOJICKYJISIPHOHM (PU3HMKH: CBSA3H TABJICHUS HJICAIBHOTO Ta3a
CO CpeaHel KHMHETHYEeCKOM »Heprueil TemjaoBOro JBHKEHHUS HU
KOHIIEHTpAlMell €ro MOJEKYJl, CBA3b TEMIIEpaTyphl BELIECTBA CO
CpeAHel KUHETHYeCKOW HSHeprueil TeIuioBOro MABMIKEHHUS €ro
YacTUll, CBSA3b JaBJIEHUS HACAIBHOIO raza ¢ KOHLEHTpaluein

MOJIEKYJI M €ro TeMIeparypoil, ypaBHeHHME MeHneneesa-
Knaneiipona
Tepmoannamuka. Tepmoaunamuueckas (TZl) cucrema. 3ananue BHemHHX | Mi3MepeHue yaenpHOW TEIUIOEMKOCTH pa3HBIX BELIECTB, UX
TenJioBbie YCJIOBUHM JUI1 TEPMOJMHAMMYECKOW CHCTEMBbl. BHEIIHHME M | CpaBHEHUE, IIPOBE/ICHUE HCCIIEA0BAHUI 3aBUCHMOCTEN
MAaIIMHBI. BHYTpeHHHUE mapamerpbl. [lapaMeTpbl TepMOAMHAMHUYECKON | PU3MUYECKUX BEJIWYMH M ONBITOB IO MPOBEPKE MPEATIOKEHHOM

CUCTEMBI KaK CpPEeIHHME 3HAYCHHsI BEJIMUMH, ONMCBIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM ypoBHE. HyneBoe Hagao
TEPMOJIMHAMUKH. CamMonpoun3BobHast peakcanus
TEPMOAVMHAMUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Monens uAeanpHOrO ra3a B TEPMOAMHAMHKE - CHCTEMA
ypaBHeHui: ypaBHeHue MenpaeneeBa-Knaneiipona u
BBID@)KEHME  JUII  BHYTPEHHEM  HJHEpruu. Y CIOBUSA
IIPUMEHHUMOCTH OTOM MOJEIIN: HU3Kask KOHLICHTPALlHsl YaCTHII,
BBICOKHE TeMIlepaTypbl. DBrlpaxkeHue i1 BHYTpPEHHEH
SHEPIUU OJIHOATOMHOTI'0 UJ1€aJIbHOTO rasa.

TUIOTE3bI TPU U3YYEHUHU MPOIIECCOB TEIJIO0OMEHA U auabaTHOTO
nporiecca.  OmpeneneHne  aOCOMIOTHBIX W OTHOCHTEIBHBIX
MOTPENTHOCTEN n3MepeHnit puzndecknx BenndrH. OleHKa TPaHHIl
HOTPELIHOCTEH. N3yuenne B3aMMOCBSI3U SHEeprun
MEXMOJIEKYJIIPHOTO B3aMMOJICHCTBHUS M TEMIIEPATyphl KUTICHHS
KHUIKOCTeH. V3yueHne TEIUIOBBIX JABUraTeNeil ¢ MCIoJIb30BaHUEM
KOMITBIOTEPHBIX MOJEIIEH.

HccnenoBanue pa3HbIX ClIOCOOOB U3MEHEHUS BHYTPEHHEH SHEPruu.
Pemienue pacu€THbIX 3a/1a4 ¢ SIBHO 3aJIaHHOM M HESIBHO 3aJaHHOMN
(u3MYeCcKOil MOJIENBI0 C MCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U




KBasucrarnueckue u HeCTaTUYECKUE TTPOLIECCHI.
OnemeHtapHas paboTa B TepMoJauHamMuke. Boruncienue
paboTsI 1o rpaduKy mpoiecca Ha pV-auarpaMme.
Temnonepenaua Kak crnoco0 U3MEHEHHUs BHYTpPEHHEH
SHEPTUHM TEPMOJAMHAMUYECKON CHUCTEMBI 0€3 COBEpIICHUs
pabotel. KonBekiusi, TEMIONPOBOAHOCTh, HU3Iy4YCHHE.
KomnyectBo Ttemnorel. TenmnoéMKoCcTh Tena. YaenbHas u
MOJISIpHAsl TEIUIOEMKOCTH BellecTBa. YpaBHeHUe Maiiepa.
VYnenbHas TerioTa CropaHus TorMBa. Pacdy€r koimuecTBa
TEIIOTHl Tpu Termomnepenade. llonarue o6 agmabaTHOM
npotrecce.

[lepBbIil 3aKOH TEpPMOAMHAMUKU. BHYTpeHHSs >Heprus.
KonnuectBo TemnoTsl M paboTa Kak Mepbl W3MEHEHUs
BHYTPEHHEH HHEPruh TEPMOJUHAMHYECKOM  CHCTEMBI.
Bropoii 3akOH  TEpPMOAMHAMHUKH Uil  PABHOBECHBIX
MPOLIECCOB: Y€pe3 3aJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJAMHAMUYECKON CHUCTEMBI MPOXOIUT E€IUHCTBEHHAS
anuabaTa. AGCOMIOTHAs TeMIepaTypa.

BTopoli 3akoH TEpMOIMHAMUKU i1 HEPABHOBECHBIX
MPOLIECCOB: HEBO3MOXKHO IepeaTh TemIoTy OT Oornee
XOJIOMHOTO Teya K Oojee HarpeToMy 0€3 KOMIEHCaluu
(Knaysuyc). HeoOpaTuMocTh IpUPOIHBIX MPOIIECCOB.
[Tpuniune! gerictBus TermnoBbix MamuH. KIT/I.
MakcumansHoe 3Hauenue KI1/I. [ukn Kapho.
DKOJIOTHYECKUE  aCMEeKThl  HWCIOJIb30BAHUA  TEIIOBBIX
nsurateneil. TernaoBoe 3arpsa3HEeHNEe OKPYKaAOIIEH Cpebl.
TexHu4eckue yCTpOMCTBA M TEXHOJOTHMYECKHE ITPOLIECCHI:
XOJIOIMTBHHK, KOHIUIIMOHED, AU3ENbHBIN U KapOropaTOPHBIiA
JIBUTATENIM, TIapoBasi TypOWHa, TMOIYyYEeHHUE CBEPXHHU3KHUX
TeMIeparyp, YTWIM3alUsl  «TEIJIOBBIX»  OTXOJOB C
WCTIOJIb30BaHUEM TEIJIOBOTO Hacoca, YTHUIIH3AIAS

(bopMysT MOJIEKYIISIPHON (PU3UKH U TEPMOTUHAMUKH.

Pemenne kauecTBEHHBIX 3a7a4, TPEOYIOIIUX MPUMEHEHUSI 3HaHUN
110 MOJIEKYJISIPHOH (pHU3HKe U TepMOJIUHAMUKE.

OObsicHeHHEe YCTpOMCTBa M NPHUHLMIA JEHCTBUS XOJOIUIbHUKA,
KOH/IMLIMOHEPA, IHM3EIBHOTO M KapOIOpaTOPHOIro JIBHUraTenei,
NapoBOM TYpOWHEI.

OOBbsicHEeHHE TIOyYeHHUS CBEPXHU3KHX TEMIIEpaTyp, YTUIM3AHUU
«TEIUIOBBIX» OTXOJOB C HCHOJb30BaHUEM TEILUIOBOIO HAcoca,
yTWIM3alMA ~ OMOOPTaHMYECKOTO TOIUIMBA JUIS  BBIPAOOTKH
«TEIUIOBOI» U 3IEKTPOIHEPIUH.

BoinonHenue yuyeOHbBIX 3aJjaHUIl HA aHAJINW3 TEIUIOBBIX IMPOLIECCOB
(sBIEHUN) C HCIOJIB30BaHMEM OCHOBHBIX TMonoxeHud MKT wu
3aKOHOB MOJICKYJISIPHOW (PU3UKU M TEPMOJMHAMUKH: TIEPBBIN 3aKOH
TEPMOJMHAMMUKH, 3aKOH COXPaHEHUsI HHEPrUM B TEIUIOBBIX
nporieccax. HcnompzoBanue IT-texHomormii mpu pabore ¢
JOTIOIHUTEIBHBIMU MCTOYHMKAMHU HH(OpMaMU MO TeMe, HuX
KPUTUYECKHUM aHAJIN3 U OLIEHKA JIOCTOBEPHOCTH.

AHanmuM3 ¥ OILIEHKa TMOCJIEACTBUM MCHOJIb30BAHUS TEIUIOBBIX
JBUTATEJIEN M TEIUIOBOIO 3arpsA3HEHUs OKPYKAIOIIEW Cpeapl C
MO3MLIMH 3KOJIOrHYecKoi 0€30MacHOCTH; peACTaBIEeHUI

0 palMOHAJILHOM MPUPOOIOIb30BaHUM (B MPOIIECCE MOATOTOBKH
COOOIIIEHUH, BBITTOJIHEHUH TPYIIOBBIX TPOEKTOB)




OMOOPraHMYECKOT0 TOILTUBA JJIsl BBIPAOOTKH «TEIIOBOW» U
JIEKTPOIHEPTUU

ArperaTHsbie
COCTOSIHUSA
BellecTBa.
®a3oBble MePexoabl

[TapooOpazoBanue u KoHAeHcanys. Vcrnapenue U KuIeHHe.
VYaenbHas Temnora mnapooOpasoBaHus. HacbllieHHble U
HEHAChIlIeHHbIe  mapel.  KadyecTBeHHas  3aBUCHMOCTH
IJIOTHOCTH U IaBJICHUS HACBILIEHHOIO I1apa OT TeMIIepaTyphl,
UX HE3aBUCHUMOCTb OT 00bEMa HACHILIEHHOTO TIapa.
3aBUCHUMOCTh TEMIIEpaTypbl KHUIEHUS OT JaBJICHUS B

KUIKOCTH.
Bnaxxnocte Bo3nyxa. AOCOMIOTHasE W OTHOCHTEJbHAS
BJIAYKHOCTb.
Teépnoe Tteno. Kpucrammmueckue u amopdHble Tena.
AHM30TpONIMS ~ CBOWMCTB  KpUCTaLIOB. IlnaBnenue wu
KpUCTAJUIU3aLUs. Y nenbHas TEIJI0Ta IIJIaBJICHUS.

Cybmumarus. Jlehopmanuu TBEpIOTO TENA.

Pactsokenne u cxarue. Casur. Monyns FOwra. Ilpepen
ynpyrux aedopmaruii. TernnoBoe pacuipeHue KUIKOCTSH 1
TBEPIBIX Tel, OOBEMHOE M JIMHEHHOE paclIUpeHHe.
AHrapMOHHM3M TEIUIOBBIX KOJI€OaHMM YacTHI] BEIIECTBA Kak
IIPUYMHA TEIJIOBOIO PACIIMpEHUs Tel (Ha KayeCTBEHHOM
ypoBHe). [IpeoOpazoBanue sHepruu B (ha30BBIX NEpexoax.
YpaBHeHue TEIJIOBOTO OanaHca. IToBepxHOCTHOE
HaTsokeHne. Koa(@uuueHT MoBEpXHOCTHOTO HaTSKEHHUS.
Kanunnsipuele siBneHus.

JlaBneHue 1nox HMCKPUBIEHHOW ITOBEPXHOCTBIO KUAKOCTH.
®opmyna Jlamnaca.

TexHu4eckue yCTpOMCTBA M TEXHOJOTHMYECKHE ITPOLIECCHI:
KHUJKUE KPUCTAJIIbI, COBPEMEHHBIE MaTEPHAIIBI

HabmtoneHne CBONWCTB HACBHIIEHHBIX MApOB, MAIbBIX JeGopManui,
IIPOBE/ICHNE KOCBEHHBIX U3MEPEHHI yI€TIbHOMN TEII0THI I1JIABJICHUS
Jabna, abCONIOTHOM  BI@XHOCTH  BO3IyXa, Kod(duuueHTta
MOBEPXHOCTHOTO HaTsKeHUsA, Moayis FOHra.

N3ydeHune 3aKOHOMEPHOCTEN UCNIAPEHUS U KUIIEHUS )KUIKOCTEN, B
TOM YHCJIE€ KUIEHMS MPU NOHM>KEHHOM JaBJICHUM, HarpeBaHUs U
IUIABJICHUS KPUCTAJUINYECKOIO BEIECTBA, KAWLIAPHBIX SBJICHUM,
cmaunBaHus. [IpoBeeHne ONbITOB ¢ MBUIBHBIMU IJIEHKAMH.
HccnenoBanue MoJeny HEHBIOTOHOBCKOM KUAKOCTH. PemieHne
pacu€THBIX 3a7a4 C SIBHO 33JaHHOM W HESIBHO 3aJaHHOU
(U3NYECKON MOJENBI0 C UCIOIB30BAHUEM OCHOBHBIX 3aKOHOB U
(hopMyI1 MONIEKYISIPHOI (PU3UKU U TEPMOJAMHAMUKH.

Pemenne kauecTBEHHBIX 3aJa4, TPEOYIOINUX MPUMEHEHUSI 3HaHUHN
M0 MOJIEKYJISIPHOM (PU3UKE U TEPMOJAMHAMUKE.

OObsicHEHHE  OCHOBHBIX  IPUHLIMIIOB  CTPOEHUS  JKUJKUX
KPUCTAJUIOB, IIOJIy4EHHMs COBPEMEHHBIX MAaTepHaloB. MOJEIeH
(hU3UYIECKUX TEJT U MPOIIECCOB (SBJICHUM ): MOJEIICH Ta3a, JKUIKOCTH
U TBEPOTO (KPUCTATIIMYECKOr0) Tela, UeaabHoro rasa.
BoinonHenue yuyeOHBIX 3aJjaHUIl HA aHAJINW3 TEIJIOBBIX MPOLIECCOB
(sBeHMI) ¢ WCHoONb30BaHMEM OCHOBHBIX monokeHuit MKT wu
3aKOHOB MOJIEKYJSpHOW (U3UKM M TEPMOAMHAMUKH: CBA3b
JABIICHUS HJEaJbHOIO ra3a C KOHILICHTPALlMEW MOJEKYI MU €ro
TeMnepaTypor, ypaBHeHue MeHnneneeBa-Kianeiipona, mepBbId
3aKOH TepMoAMHamMHMKH. PaGora B rpymnmax npu oOCYXIEHUU
BOIIPOCOB MEXKIIPEIMETHOTO XapakTepa (Hampumep, IO TeMe
«TennooOMeH B )KUBOM MTPUPOJIEH)

Pa3nen 4. DiekTpoanHaMuKa

dIeKTpUYeCcKoe
noJie

DnexTpu3anus Tel U e€ MposBIeHUs. DIEKTPUIECKUN 3apsi.
JlBa Buza  onexkTpudyeckux  3apsnoB.  lIpoBogHuky,

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN W ONBITOB IO INPOBEPKE
NPEUIOKEHHON TUIIOTE3bl IPU  M3YYEHHM B3aUMOJCHCTBUSA




OUDJIEKTPUKA U TOJYIPOBOAHUKH.  DJIEMEHTapHbIN
NEKTPUYECKUI 3apsl. 3aKOH COXPAaHEHUS 3JIEKTPUYECKOIO
3apsna. Bzaumoneiicteue 3apsanoB. ToueuHble 3apsiibl. 3aKOH
Kynona. Onekrtpuueckoe mose. FEro neiictBue Ha
JJIEKTpUYeCKue 3apsaapl. Hanpsk€HHOCTh JIEKTPUYECKOTO
nomsti.  [lpoGHenid  3apsn.  JluHMM — HanpsDKEHHOCTH
anekTpuyeckoro mnosid. OZHOPOJHOE 3JIEKTPUYECKOE IOJIE.
IloTeHIManBHOCTD NEKTPOCTATUYECKOro Mmojis. PasHocTs
NOTEHLMAJIoB M HanpsbkeHue. lloreHuumanbHas >sHeprus
3apsja B 2JIEKTPOCTATHUECKOM I10JIE.

[Torenunan AJEKTPOCTATUYECKOTO OIS Cas3p
HaIpspDKEHHOCTH TOJ M PAa3sHOCTU IOTCHLMAIOB  JUIA
ANEKTPOCTATUYECKOr0 IoJi (KaK OJHOPOJHOro, TaK U
HEOJHOPOHOI0).

[IpuHnun cyneprno3unuu daeKkTpudeckux nosied. Ilose
TOue4HOro 3apsana. Ilone paBHOMEpHO 3apspKEHHOM cgepsl.
[losnie paBHOMEpHO 3apsiKEHHOro mo oobéMy mapa. Ilone
PaBHOMEPHO  3apsDKEHHOW  OECKOHEYHOW  IUIOCKOCTH.
Kaptuebpl JMHMI  HanpsKEHHOCTM  3THX IOJIEH U
OKBUIIOTEHIIMAJIBHBIX  MOBepxHOcTel. IIpoBomHuku B
ANEKTPOCTATUYECKOM M0JI€. Y CIIOBHE PABHOBECUS 3apsi/IOB.
JdnexTpuku B AIIEKTPOCTATUYECKOM oJIe.
JlmsnexkTpuueckasl MpoHULIaeMocTh BelecTBa. KonaeHcarop.
DNEKTPOEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD TUIOCKOTO
KoHJIeHcaTopa. [lapamiensHoe coennHeHne KOHIEHCATOPOB.
IlocnenoBarenbHOE COEIMHEHUE KOHIEHCATOPOB.

DHeprus 3apsSKEHHOTO KOHJIEHCATOPAa. JBr>xenue
3apsHKEHHON YaCTHUIBl B OJTHOPOJHOM 3JIEKTPUUYECKOM II0JIE.
TexHu4eckue yCTpOMCTBA M TEXHOJOTHMYECKHE ITPOLECCHI:
ANIEKTPOCKOI, 3JIEKTPOMETP, MIEKTPOCTATUYECKAs 3allINTa,
3a3eMJIEHHE 3JIEKTPONpUOOpOB, KOHAEHCATOPHI, T€HEPATOP
Ban nie I'paaga

3apsUKCHHBIX  TE€J, 3apsja KOHJIEHCATOpa, MOCIeA0BaTeIbHOTO
COCIMHEHHUS KOHJEHcaTopoB. OrnpejeneHne aOCOMIOTHBIX H
OTHOCHUTEIIbHBIX MOTPEIIHOCTeH U3MEPEHUN (U3HMUECKUX BEIIUYUH.
Onenka TrpaHull morpemtHocte. HaOmroneHue mnpeBpamieHus
SHEPTUM 3apsHDKEHHOTO KOHACHCATOpa B DHEPIrUI0 M3ITyYEHUS
CBETOJIMOJIa, HCCIEIOBAaHUE pa3psAla KOHAEHcAaTopa 4epe3
pe3ucrop. M3ydeHwe 3aBUCUMOCTH 3JIEKTPOEMKOCTH ILJIOCKOIO
KOHJICHCATOpa OT IUIOLIAAX IUIACTUH, PACCTOSIHUS MEXIYy HUMH U
JUAJIEKTPUYECKOM NpOHMIAaeMocTu. M3ydeHue KapTHH JIMHHN
HanpsoKEHHOCTH  AJICKTPUYECKOTO  TMOJIsi  TOYEYHOro  3apsja,
PaBHOMEPHO 3apsHKCHHON c(dephl, paBHOMEPHO 3apsSHKCHHOTO I10
00BEMY 11apa, paBHOMEPHO 3apsKEHHON OECKOHEYHOM MIOCKOCTH
Y DKBUIOTEHIIMAIBHBIX TTOBEPXHOCTEH.

Pemienue pacu€THbIX 3a/1au ¢ SIBHO 3a/JlaHHON M HESIBHO 3aJaHHOMN
(hu3HUECKONl MOJIENBIO C MCIOJB30BAHUEM OCHOBHBIX 3aKOHOB H
(hOopMyII AIEKTPOCTATUKH.

Pemienne kauecTBEHHBIX 3a/1ay, TPEOYIOMIUX MPUMEHEHUS 3HAHUMA
0 JIEKTPOCTATUKE.

OObsicHeHHEe YCTpOWCTBA M MPUHIMIA JEUCTBHUS DJIEKTPOCKOIIA,
JNEKTPOMETpa, KOHJEHCATOpoB, reHeparopa Baum pe ['paada.
OObsicHeHrne pabOThl AIEKTPOCTATUUECKONW 3aIllUTHI, 3a3€MJICHUS
anekTponpubopoB.  OmpeneneHue  YCIOBUA  MNPUMEHHUMOCTH
Mozene (U3MYECKUX Tel: TOUYCYHBIM 3apsj, OIHOPOIHOE
3JEKTPUYECKOE MOJIE.

BrimonHenue ydeOHBIX 3aJaHUN Ha aHAINU3 AJIEKTPUYECKUX
MPOIIECCOB (SIBIICHUI) C UCIOIH30BAHHEM OCHOBHBIX TMOJOKEHUH U
3aKOHOB DJJIEKTPOJAMHAMHUKH: 3aKOH COXPAHEHHUS DJICKTPUUECKOTO
3apsnia, 3akoH KynoHa, MOTEHIMATIBHOCTh 3JIEKTPOCTATUYECKOTrO
MOJsl, TPUHIMI  CYNEPHO3UIMH  DJIEKTPUUECKHX  TOJICH.
Hcnons3oBanue IT-TexHOMOTHIA MIpH paboTe ¢ AOMOIHUTEIBHBIMU
WCTOYHUKAMH WH(OpMAIMK MO0 TeMe, UX KPUTHUECKH aHalu3 |
OIIEHKA JOCTOBEPHOCTHU




IHocTosiHHBIH
JIEKTPUYECKH I
TOK.

Cuia Toka. ITocTOsAHHBIN TOK.

VcnoBusi CyliecTBOBaHUS TMOCTOSIHHOTO  DJIEKTPUYECKOTO
toka. MUcrounuku Toka. Hampsokenue U u D/1C .

3akoH Owma jand  ydacTka  LeNHu.  ODJIEKTPUYECKOE
COIPOTHUBIICHUE. 3aBUCUMOCTb COITPOTUBIICHUS OJTHOPOJIHOTO
MPOBOJIHMKA OT €ro JJUHbI M IUIOIIAJU IONEPEUHOrO
ceueHus. Y IeJbHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapaieNbHOE, CMEIIAHHOE COEMHEHHE
MPOBOAHUKOB. Pacuér pa3BeTBIEHHBIX AIEKTPUUYECKUX
neneit. [Ipasuna Kupxroda.

PaGora snexkTpuyeckoro Toka.

3akon Jlxoyns-Jlenna.

MoIIHOCTh 3NEKTPUYECKOTO TOKa. TerioBas MOIIHOCTD,
BbI/IETIsiEMasi Ha pE3UCTOpeE.

O/1C u BHyTpeHHEE CONPOTUBJICHHE UCTOUYHUKA TOKA. 3aKOH

Oma nn8 1DOJHOM (3aMKHYTOM) AJIEKTPUYECKOM LIETH.
MOIIHOCTh ~ MCTOYHHUKA Kopotkoe
Konzencarop B 1enu NOCTOSHHOIO TOKa. TexHHYEecKHe

TOKa. 3aMbIKaHHUC.

YCTpOﬁCTBa U TCXHOJIOTMYCCKHUEC MPOHCCChI: aMIICpMETDP,
BOJIbTMETP, PpEOCTAT, CUETUYHK BHCKTpI/I‘IeCKOﬁ 9HEPIrun

[IpoBenenue mNpsSMBIX HM3MEPEHUN CHIIBI TOKAa U HaNpsKEHUS,
KOCBEHHBIX M3MEpeHMH yaenbHoro comporusieHus, JC u
BHYTPEHHETO CONPOTHBJICHHUSI HCTOYHUKA TOKA, IPOBEACHUE
WCCIICIOBAaHUM 3aBUCUMOCTEH (PU3MYECKUX BEMYMH M OMBITOB IO
IPOBEpPKE MPEIJIOKEHHOW THUIOTE3bl MpPU U3YUYEHUHU Ierei
IIOCTOSIHHOTO TOKA.

Omnpenenenue aOCOMIOTHBIX M OTHOCHTENBHBIX IOTPEHIHOCTEH
u3MepeHuil puznyecknx BenuarH. OLeHKa rpaHul] MOTPEITHOCTEH.
N3ydyeHne KOpPOTKOTO 3aMbIKaHHs TaIbBAHMYECKOTO 3JEMEHTa U
OLlIEHKa BHYTPEHHEr0 COIpOTUBIEHUs. Pemenne pacuéTHbix 3a1a4y
C SIBHO 3aJJaHHOW M HESBHO 33JIaHHON (PU3UYECKOW MOJENbI0 C
UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (DOPMYJI TOCTOSTHHOTO TOKA.
Pemenne kauecTBEHHBIX 3a7a4, TPEOYIOIIUX MPUMEHEHUS! 3HAHUN
U 3aKOHOB TMOCTOSHHOTO ToKa. OOBSICHEHHE YCTpPOICTBA U
IPUHIINIA JEHCTBUS aMIIEpMeTpa, BOJITMETPA, PeocTaTa, CUETUNKA
JJIEKTPUYECKON SJHEPTUH.

BhimonHenne ydeOHBIX 3aJaHMl Ha aHaIMU3 dJIEKTPUYECKUX
MPOIIECCOB (SIBJICHUI) C UCIOJIb30BAHUEM OCHOBHBIX MMOJIOKEHUM U
3aKOHOB JJIEKTPOAMHAMMKH: 3aKOHBI OMa I ydacTKa LEeNH U IS
3aMKHYTOM 2JIEKTPUYECKOM 1emnu, 3aKkoH /[xoynsa-JIenna.

Pabora B rpymnmax npu oOCyXJI€HHH BOIPOCOB MEXIPEAMETHOTO
XapakTepa (Hampumep, Mo TemMe «IJIEKTPUUYECKUE SIBICHHUS B
OPUPOIE»)

TokH B pa3IMnYHbIX
cpenax

DOneKkTpuyeckass TMPOBOJUMOCTh  PA3JIMYHBIX  BEIIECTB.
DneKTpoHHas MIPOBOAUMOCTD TBEPABIX METAJLJIOB.
3aBHCUMOCTh COINPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

CBepxnpoBOIUMOCTb. JJIEKTPUUECKUH TOK B BaKyyMe.
CBoiicTBa  3JIEKTPOHHBIX  IydykoB.  [lodynpoBOAHMKH.
CoOcTBeHHast U IIPUMECHAs IIPOBOAUMOCTh
MIOJIYTIPOBOTHUKOB. CaoiicTBa p-n-nepexona.

[TomynpoBOIHUKOBBIE IPHOOPHI.

[IpoBeneHne  KOCBEHHBIX  M3MEPEHUH W HMCCIEIOBAHHMU
3aBUCUMOCTEH MEXIy (PU3MUECKUMH BEIMYMHAMHU MPH H3y4EHUU
MIPOLIECCOB NPOTEKAaHUs JJICKTPUYECKOTO TOKAa B  METAJUIAX,
JIEKTPOJIUTAX M MOIYNpoBOJHHKAX. OnpeseneHne adCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTeN U3MEepeHU GU3NYECKUX BEIUYUH.
Onenka rpaHun norpemHocreid. HaOmrogenue snexTponusa,
M3y4eHHEe UM  OOBSCHEHHE  MPOBOAMMOCTH  3JIEKTPOJIUTOB,
JKCIIEPUMEHTAILHOE U3YYEHUE 3aKOHOB di1eKTposn3a Dapanes.




DNEKTPUUECKUH TOK B 3JIEKTPOIMTAX. DJIEKTPOIUTHUYECKAS

auccoumanusa.  OJekTposu3.  3akoHel  Dapames s
3JIEKTPOJIN3A.

OnekTpuyeckuidi TOK B razax. CaMOCTOATENbHBIN U
HECaMOCTOSTEIIbHBIN paspsa. Paznuunsle THIIBI

caMmocCTosITeNbHOTO pa3psina. Monaus. [Tnazma. TexHndeckue
YCTPOMCTBA M TMPAKTHUECKOE MPUMEHEHHUE: Ta3opa3psIHbIC
JIAMITBI, JIEKTPOHHO - JTy4eBasi TpyOKa, MOIYIPOBOJHHKOBEIC
npuOOpHl:  HUOJA, TPaH3UCTOpP, (OTOAMOJ, CBETOIUO,
rajbBaHuKa, paQUHUPOBAHUE MEIHU, BBIIJIABKA ATFOMUHMUS,
DJIEKTPOHHAsI MUKPOCKOIIHS

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOJA.

CpaBHeHUe IPOBOAMMOCTH METAJNIOB U NOJIYIPOBOIHUKOB.
N3ydenne nckpoBOro paspsia ¥ MpoBOAUMOCTH BO31yXa.
Pemenune pacu€THbIX 3ajau C SIBHO 33JaHHOM U HESBHO 3a/laHHOU
(¢u3NYecKoil MOIENbI0 C HUCHOJB30BAHUEM 3aKOHOMEPHOCTEH
IIOCTOSIHHOT'O TOKA B pa3iIM4HbIX cpefax. PelieHne kaueCTBEHHBIX
3a1a4, TPeOYIOIMX MPUMEHEHUS! 3aKOHOMEPHOCTEH MOCTOSHHOTO
TOKa B PAa3JINYHbIX CPEAaX.

OObsicHeHUE YCTpOICTBa M NpPHUHLIMIA JEHCTBUS ra30pa3psAaHbIX
JaMIl,  3JEKTPOHHO-IY4YeBOH  TpYyOKH, HOJIYHPOBOJHUKOBBIX
npuOoOpoB:  AMOAa, TPAH3UCTOpPa, (OTOAMOAA, CBETOIUOA.
OOBsicHEeHHE CYTH IIPOLIECCOB: raJIbBaHUKHU, paMHUPOBAHUS MEH,
BBIIIJIABKH aJIFOMHWHUA, BHGKTpOHHOﬁ MHKPOCKOITMH

Pa3nen 5. ®usnvecknii NPAKTHKYM

dusnueckuii
NPAKTUKYM

CrniocoOsl u3MepeHus:  (PU3MYECKUX  BEIWYHH c
UCIIOJIb30BaHUEM aHAJIOTOBBIX M HU(PPOBBIX U3MEPHUTEIBHBIX
npuOOPOB M KOMITBIOTEPHBIX  JATYMKOBBIX  CHCTEM.

AOGCOJIIOTHBIE U OTHOCHUTENIbHBIE MOTPELUIHOCTH U3MEpPEHHUN
¢u3nueckux BennyrH. OLEeHKa rpaHul] OrpeurHoCTeN

[IpoBeneHne KOCBEHHBIX U3MEPEHUH, UCCIIEI0BAHUM 3aBUCUMOCTEN
(u3NYEeCKUX BEJIMYUH, ITPOBEpKa MPEI0KEHHBIX TUIOTE3 (BBIOOD
U3 paboT, ONMMCAHHBIX B TEMATUYECKHX pasfesiaX «Y4YeHWIeCKUn
9KCHEPUMEHT, JIAOOPATOPHBIE PaOOTHI, MPAKTUKYM))

11 kiaace

Paznes 1. DaekTpoamHamuka

MarbauTHoe 1oJe.

B3anmoneincTeue MOCTOSHHBIX MarHUTOB U IPOBOJHUKOB C
TOKOM. MarHutHoe mosie. BEeKTOp MarHUTHOM WHIYKIIMH.

IIpyHUMII  Cynepmno3uLMM MAarHUTHBIX IOJNIeH. JInHuUM
MAarHuTHOM MHAYKIIVH.
MarautHoe 1T0oJ€ TOPOBOJHHMKA C  TOKOM  (IIPSIMOrO

MIPOBOJHMKA, KaTyIIKU M KPYroBoro BUTKa). OneIT DpcTena.
Cuna Amriepa, e€ HanpaBJI€HUE U MOYJIb.

Cuna Jlopenua, e€ HampaBlieHME W MOIyJb. J[BHXkeHUE
3apsUKEHHOM YacTUIbl B OJHOPOJAHOM MArHUTHOM IIOJIE.
Pabora cwnel Jlopenna. MarauTHoe TMoOj€ B BEHIECTBE.

IIpoBeneHne KOCBEHHBIX M3MEPEHUMN CHJIbI AMIlepa, IIPOBEIECHUE
MCCIIEIOBaHMS 3aBUCUMOCTEN MEXy (PU3NUECKUMU BETUUYNHAMU U
OIBITOB IO IIPOBEPKE MPENJIOKEHHOW TUIOTE3bl NPHU H3YUCHHUU
NEHCTBUSL  TOCTOSIHHOIO ~ MarHuTa Ha paMKy C  TOKOM,
B3aMOJIEICTBUS MPOBOJIHUKA C MATHUTHBIM I1OJIEM.

Omnpenenennre aOCOMIOTHBIX M OTHOCHTENBHBIX IOIPEHIHOCTEH
nu3MepeHuit pusnueckux BeanyuH. OLeHKa TpaHuI] OrPeIIHOCTEH.
HccnenoBanne MarHuTHOTO OISt TOCTOSSHHBIX MarHUTOB, CBOMCTB
(beppOMarHeTHKOB.

OnpeneneHyue yCIOBUH NPUMEHUMOCTH MOJEIH OJHOPOJHOTO




DeppOMarHeTuKy, napa- 1 AMaMarHeTHKH.

TexHudeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI:
IMPUMCHCHUC IIOCTOSHHBIX MArHuTOB, 3JICKTPOMArHuToOB,
TECTEepP-MYJIbTUMETP, JIEKTPOIBUTATENb SIKOOHU, YCKOPUTEIH

SJIEMECHTAPHBIX YaCTHUI]

MAarHUTHOTO IOJIA.

OnpeneneHne HamnpaBiIeHUS HMHAYKIMM  MAarHUTHOTO  IIOJIA
IIPOBOJHHUKA C TOKOM, cuiibl Ammepa u cuibl JlopeHua. M3yuenue
KapTUHBl JIMHAA WHAYKIMA MarHuTHOTO TIOJS II0JIOCOBOTO H
MOJIKOBOOOPA3HOTO TOCTOSHHBIX MAarHUTOB, JJIMHHOTO TPSMOTO
IIPOBOJIHMKA, 3aMKHYTOI'O KOJBLEBOIO IPOBOJHUKA, KATYIIKH C
TokOM. OOBsICHEHUE B3aUMOICHCTBHS JBYX ITPOBOJIHUKOB C TOKOM,
neiictBus cuibl JlopeHna Ha HMOHBI AnekTponuTta. Habmronenue
JBHKECHHs ITy4Ka DSJICKTPOHOB B MAarHuTHOM 1noje. l3ydeHue
OPUHLKANA  JCUCTBHA  JIEKTPOM3MEPUTEIBHOTO npubopa
MarHUTOXJIEKTPUYECKOM CHCTEMBI. PernieHue pacy€THbIX 3amad C
SIBHO 33JaHHOW M HESBHO 3aJaHHON (U3MYECKOM MOJENbI0 C
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (oOpMya IO TeMe
«MarHnuTHoe 1nojey». PemieHne kaueCTBEHHBIX 3aJad, TPeOYOLIHMX
IIPUMEHEHU 3HaHUH 110 TeMe «MarHuTHoe IoJe».

OOBbsicHeHHE yCTpOWCTBA U IPUHLIMIIA JEHCTBUS SII€KTPOMArHUTOB,
TecTepa- MYJIbTUMETpPA, 3JIeKTpojBUrarens Skobu, yckopureneit
9JIEMEHTApHBIX YaCTHLI.

OObsiCHEHHE TPUMEHEHUS! TOCTOSTHHBIX MarHUTOB

DJIEKTPOMarHuTHa
ST MHAYKIUS

SIBneHue 3IEKTpOMarHUTHOM HMHAyKUMH. IIoTOK BekTOpa
MarHutHOM  wHAykmmu.  OJIC  wHAYKOUH.  3aKoH
onexkTpomMarHutHoM — mHAaykumu — Dapages.  Buxpesoe
anektpudeckoe none. Toku Dyko.

O/1C uHAYKINHY B IPOBOJHHUKE, ABMXKYILIEMCS B OJTHOPOAHOM
MarHuTHOM IIOJIE.

IIpasuio JleHua.

NunyktuBHOCTE. KaTymka HMHAYKTMBHOCTM B LENU
IIOCTOSIHHOTO  Toka. SBnenue camomuaykuuu. OJIC
CaMOMHAYKIUH.

DHeprus MarHUTHOTO TOJIST KaTYIITKHA C TOKOM.
DNeKTPOMarHuTHOE T0JIE.
TexHuyeckue ycTpoWCTBA M TEXHOJOTHYECKHE IMPOIIECCHI:

[IpoBenenue ncciaenoBaHus 3aBUCUMOCTEN (PU3UUYECKUX BETTUYHUH U
ONBITOB IO MPOBEPKE MPEIT0KEHHONW THUIOTE3bl MPU H3YYCHUU
SIBJICHUS 3JEKTPOMArHUTHOM MHAYKUMH. OnpeneneHue UHIYKUUU
BUXPEBOTO MArHUTHOTO TOJISI.

Omnpenenenue aOCOMIOTHBIX M OTHOCHUTENBHBIX IOTPEIIHOCTEH
n3MepeHuit puznueckux BenuduH. OIeHKa TPaHUIL TOTPEITHOCTEH.
DKCrepuMeHTalbHOE U3yueHue npasuia Jlenia.

UccnenoBanue sBieHUs CcaMOMHAYKIUH, 3aBucumoctu OJIC
CaMOMHAYKIMHA OT CKOPOCTHM HM3MEHEHHS CWJIbl TOKA B LEMNU.
N3yuenne maneHuss MarHWTa B aJIIOMHUHHUEBOW (MEIHOI) TpyoOe.
COopka Moienu 2NIEKTPOMAarHUTHOT'O TeHepaTopa.

Pemienue pacu€THbIX 3a/1a4 ¢ SIBHO 3aJIaHHOM M HESIBHO 3aJaHHOMN
(hu3MUeCKoil MOJIENbIO0 C WCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M




HWHAYKOUOHHAA IICYb, COJICHOH[, 3alllMTa OT J3JICKTpU3allUH
TEJI IIPpU ABUXKCHHUH B MArHUTHOM I10JI€ 3emin

(hopmMyt 1o TeMe «DJIEKTPOMArHUTHAS UHIYKIIHSD).

Pemenne kauecTBEHHBIX 3a7a4, TPEOYIOIUX MPUMEHEHUS! 3HAaHUMN
0 TeMe «JIEKTPOMATHUTHASI UHIYKIIHSI.

OObsicHEHHE OCHOBHBIX MPHUHIMIIOB JCMCTBUS TEXHUYECKUX
YCTPOMCTB M  TEXHOJOTMYECKHUX  TMPOLECCOB, TaKUX  Kak:
UHAYKIMOHHAS Me4Yb, COJICHOU], 3alllUTa OT JIEKTPU3ALUU TEJ MPH
JBUKEHUU B MAarHUTHOM T10JI€ 3E€MITH.

PaGora B rpynmax npu oOCYKIACHHH BOIPOCOB MEXKIIPEAMETHOTO
xapakrepa (Harmpumep, Mo TeMe «JIEKTPOMArHUTHbBIC SIBJICHUS B
IPUPOJIE)

Pa3gen 2. Kos1ie0aHus M BOJHBI

MexaHnnyecKue
KoJIe0aHud

KonebarenbHas cucrema.

CBoOoHbIE KOJIEOaHNS.

I"apmonnueckue kojaeOaHusl.

Kunemarnueckoe u JMHAMHUYECKOE OIMCaHueE.
OHepreTuveckoe OIMCaHNE (3aKxoH COXPaHEHHUs
MEXaHUYECKOH 3Hepruun). BeIBoJ TMHAMUYECKOTO ONMMCAHUS
rapMOHUYECKHUX KoJeOaHUM W3 HUX HHEPreTH4ecKoro u
KMHEMAaTUYECKOTO ONUCaHMUSI.

Ammntyna u o (daza  konebaHuil. CBsi3b  aMIUIUTY/IbI
KoJ1e0aHui UCXO/THOM BETMUMHBI C aMILTUTYJaMH KoJieOaHun
€€ CKOPOCTHU U YCKOPEHHS.

[Tepuon 1 yacTora KoJeOaHUH.

Ilepuon Manbelx CBOOOAHBIX KOJIEOAHHWH MaTeMaTHYeCKOIro
MaaTHHKa. [lepuos cBOOOAHBIX KOJIEOAHUNM MPYNKUHHOTO
MasiITHUKA.

[lonsiTne o 3aryxatoumx KoyeOaHusX. BvIHyXIeHHBIE
konebanusa. Pesonanc. Pe3onancHas kpuBas. BriusHue
3aTyXaHus Ha BUJ PE30HAHCHON KPUBOW. ABTOKOJIECOAHHUS.
TexHnyeckue ycTpolcTBa M TEXHOJOTMYECKHE IPOLIECCHI:
METPOHOM, 4Yachl, Kauyejh, MY3bIKaJbHblE HHCTPYMEHTHI,
ceiicMorpad

[IpoBeneHne KOCBEHHBIX U3MEPEHUI, UCCIIEAOBAHUS 3aBUCUMOCTEH
MeXAy (PU3NUECKUMH BEIUYMHAMU W ONBITOB 10 MPOBEPKE
NPEJIOKEHHONW TUMOTE3bl NMPU W3YYEHUU KOJICOaHWM HUTSHOTO U
NPY>KUHHOTO ~ MAasiTHUKOB, BBIHYXKJICGHHBIX W  3aTyXaroIIuX
MeXaHW4YeCKux KkosiebaHui. OmnpeneneHue aOCOMIOTHBIX U
OTHOCHUTEIBHBIX MOTPEIIHOCTEN N3MEPEHUM (PU3NUECKUX BEJIHMYMH.
Onenka rpanul] norpemrHocteil. HaOmrogeHue HE3aBUCUMOCTH
Mepro/ia MaJIbIX KojieOaHuM Tpy3a Ha HUTH OT aMIUIUTY/IbIL.
DKCnepuMeHTalbHasl MPOBEPKA 3aKOHA COXPAHEHUs SHEPTUU MpHU
KoJe0aHusX rpy3a Ha NpPYyKHUHE.

Habmonenue pe3onanca.

Ornpezenenne ycaoBUNA MPUMEHUMOCTH MOJEIIH MaTEMATHUIECKOTO
MasTHUKAa W UWJCAIbHOTO NPYXKUHHOTO MasTHHKA. PeleHue
pacu€THBIX 3a7ad C SBHO 3aJaHHOW W HEABHO 3aJaHHOMU
¢busnyeckoit MoebI0

C WCTOJB30BAaHUEM OCHOBHBIX 3aKOHOB H (opmMyn Mo Teme
«MexaHn4YecKue KoJIeOaHms .

Pemenne kaduecTBEHHBIX 3a/1a4, TPEOYIONUX MPUMEHEHUS 3HAHUMA
o Teme «Mexannueckue konebanus». OObSICHEHNUE YCTPOICTBA U
MPUHIIMATIA JEHCTBUS METPOHOMA, YacoB, Kadeliel, MYy3bIKaJbHbIX
WHCTPYMEHTOB, ceiicmorpada.




Hcnonp3oBanue IT-Texnonmoruii npu padore ¢ AONOTHUTEITBHBIMUA
UCTOYHUKAMHU HMH(pOpPMALMU 10 TeME, UX KPUTUYECKUH aHaIu3 U
OLICHKA IOCTOBEPHOCTH

DJIeKTPOMATrHUTHBI
€ KoJieoanus

Konebarenbubiii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC
Kosie0aHUs B UJ€aIbHOM KoJie0aTeIbHOM KOHType. Dopmyiia
Tomcona. CBs3p aMIUIMTYABI 3apsiia KOHAEHcAaTopa C
aMIUTUTY/I0M CHIIBI TOKa B Kojie0aTeIbHOM KOHType. 3aKOH
COXPAHEHHUS PHEPIUH B U/I€aIbHOM K0JIE0aTEIbHOM KOHTYpE.
3aryxaromue JJIEKTPOMarHUTHBIE KoJIeOaHusl.
BeiHyX1eHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHuSI.
IlepemeHnHbIl  TOK. MOIIHOCTP  NEPEMEHHOIO  TOKAa.
AMIUINTYIHOE M JEHCTBYIOIEEC 3HAYEHUE CWIBI TOKa MU
HamnpsDKeHUs [pH  pa3duuyHoOM  ¢GopMme  3aBUCHUMOCTHU
IIEPEMEHHOI0 TOKA OT BPEMEHH.

CuHyconganbHbII NEPEMEHHBIN TOK. Pe3ucTop, kKoHaeHcaTop
M KaTyllKka HWHAYKTUBHOCTM B IE€NU CHHYCOMAAIBHOIO
IIEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNPsKEHU.
Uneansubiii Tpanchopmarop. IlpousBonactBo, mepemada u
noTpeOieHne AIIEKTPUYECKOH HHEPruu. KOJIOTHYECKHE
PUCKM IIpM TPOU3BOACTBE 3neKTpodHepruu. Kynberypa
HCIIOIb30BAaHUS DJIEKTPOSHEPTUU B IIOBCEIHEBHOM KU3HH.
TexHudeckue yCTpOMCTBA M TEXHOJOTHMYECKHE ITPOLIECCHI:
JJIEKTPUYECKUN 3BOHOK, I'€HEPATOp IIEPEMEHHOI0 TOKa,
JIMHUU JJIEKTporiepeaayd

IIpoBeneHne  KOCBEHHBIX  M3MEPEHMM M MCCIIECIOBaHUsA
3aBUCUMOCTEN Gu3nyeckux  BEIMYMH  TIPH U3Y4YECHUU
9JIEKTPOMArHUTHBIX KOJIEOAHUH U LIeNel TepeMEHHOT0 TOKa.
OmnpeneneHue aOCONIOTHBIX M OTHOCHUTENBHBIX HOTPEHIHOCTEN
u3MepeHuil puznyecknx BenuunH. OLeHKa rpaHul] OTPEITHOCTEH.
W3yuenune ycrtpoiicTBa M mpuHLMIA JeHcTBUS TpaHchopMaTopa.
HabutoieHne 351eKTpOMarHuTHOrO pe30HaHca.

W3ydenne  ocuMuIOrpaMM — 3JIEKTPOMAarHUTHBIX — KOJIeOaHUM.
Pemenne pacdy€THbIX 3a/1a4 C SIBHO 33JJaHHOM M HESBHO 33JaHHOU
(u3nYecKoil MOJIENBI0 C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(hopmMyit o TeMe «DIIEeKTPOMArHUTHBIC KOJICOaHUsD».

Perienne kauecTBEHHBIX 3a/1a4, TPEOYIOUIMX NPUMEHEHUS 3HAHUN
10 TeMe «DJIEKTPOMArHUTHbIE KOJIEOaHUS.

CpaBHEHHE MEXAaHHYECKMX U DJIEKTPOMATHUTHBIX KoJeOaHWH.
OObsicHEHUE YCTPONCTBA U MPUHIUINA JEHCTBUS 3IEKTPUUECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOI0 TOKA, TUHUH JJIEKTpOIepeaay.
Onpenenenue ycIOBUH NPUMEHHUMOCTH MOJEIH HAEaJIbHOTO
KO0JIeOATEIbHOTO KOHTYpA.

AHanu3 W OIEHKa MOCIEACTBUM MCIOIb30BAaHUS PA3IUYHBIX
Croco0OB  MPOM3BOJCTBA  ANEKTPOIHEPIMH € MO3UIMH
9KOJIOTMYECKON 0€30MacHOCTH; MPEACTaBICHUI O PallOHAIBHOM
OpUPOAONOIL30BAHUN (B TpoOLlecCe TMOATOTOBKU COOOILEHUH,
BBITIOJTHEHUH IPYNTIOBBIX MPOEKTOB)

MexannyecKkue W
3ﬂeKTpOMaFHI/lTHI)I
€ BOJIHBI

MexaHnuyeckue BOJHBI, YCIOBUS HUX PacIpOCTPaHEHHUs.
[lonepeunsle u mnpononbHble BOJHBEL. Ilepuon, ckopocTs
pacnpocTpaHeHus U JJI1HA BOJIHBI. CBONCTBA MEXaHUYECKUX
BOJIH: OTpa)K€HHe, NpeJoMJIeHHe, UHTepdepeHus u
mudpakuus. 3ByK. CKOpocTh 3ByKa. ['pOMKOCTH 3ByKa.

HaGmtonenne oOpa3oBaHUS M PAaCHpOCTPAHEHUS] TOIMEPEUYHBIX U
MIPOJOJILHBIX BOJIH, OTPAXKEHUS U MPEIOMIICHUS, HHTep(hEPEHIINU U
TU(PPaKIIU MEXaHUYECKUX BOJIH, aKyCTUYECKOTO PE30HAHCa, CBSA3H
IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
KosiebaHui. V3ydeHne CBOMCTB yIbTPa3BYyKa U €ro MPUMEHEHHSL.




Breicota Tona. TemOp 3Byka. IllymoBoe 3arpsizHeHHE
OKpY’KaroIlen cpeibl.

ONEKTPOMarHuTHHIE  BOJIHBI. VYcnoBus  u3nydeHus
JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus BEKTOPOB
B, E, v B onekrpomarHutHoil BosHe. (CBoiicTBa
JIEKTPOMArHUTHBIX ~ BOJIH:  OTPa)XX€HUE, IMPEJIOMIICHHE,
noJsipusanusi, uHTepdepeHus u Judpakius.

[Tkana 351eKTpOMarHUTHHIX BOJIH.

[IpuMmeHeHne IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpuHLIMIBI paAMOCBA3U U TeNEeBUCHUS. Pannonokanus.
DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.
TexHuueckue ycTpoiicTBa M HPAKTUYECKOE IPUMEHEHUE:
My3bIKQJIbHBIE ~MHCTPYMEHTBI, pajap, paJluoNpUEMHUK,
TeJNeBU30p, aHTeHHa, TenedoH, CBY-neus, ynbTpa3ByKoBast
JIMarHOCTHKA B TEXHUKE U MEJIULIMHE

HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHUE,
npeloMIIeHUe, moJisipu3anus, Audpakius, WHTepPEpEHIIHS.
Oo6napyxeHnue nHHPAKPACHOTO U yIbTPAPHOIECTOBOTO U3ITyUSHUH.
CpaBHEHHE MEXaHHUYECKHMX M AJICKTPOMArHUTHBIX BOJIH.
OmnpeneneHrue ycIOBHA MPUMEHHUMOCTH MOJCIHA TapMOHUYECKOU
BOJIHBL. PellieHre KauyecTBeHHBIX 3aj1a4, TPEOYIOINX MTPUMEHEHHUS
3HaHU# 110 TeMe «MeXaHHMUYECKUE U AJICKTPOMArHUTHBIC BOJIHBIY.
N3ydenune napaMeTpoB 3ByKOBOI BOJIHEI.

W3yueHue pacmpocTpaHEHUs 3BYKOBBIX BOJH B 3aMKHYTOM
npoctpancTBe. OObSICHEHUE YCTPOWMCTBA M TPUHIUIA JCHCTBUS
MY3bIKQIbHBIX ~ MHCTPYMEHTOB,  pajaapa, paJuoNpuéMHHKA,
TEJIEBU30pa, aHTeHHBI, Tesieona, CBY -meun.

OObsicHeHHE  YIbTPA3BYKOBOM JUAarHOCTMKA B TEXHHUKE U
menuiuHe. HWcnonw3oBanue IT-texHomorwit mpu pabote ¢
JIOTIOJTHUTEIbHBIME UCTOYHUKAMU HHGOpMAIMA 10 TeMe, HX
KPUTUYCCKHIA aHAJIU3 U OI[CHKA JOCTOBEPHOCTH.

AHanu3 U OICHKA IMOCJICCTBUH IIIYMOBOTO M AJICKTPOMAarHUTHOTO
3arpsi3HEHUST OKPY)KAIOMICH Cpefbl C TMO3WIHA IKOJOTHYECKOU
0e30IMacHOCTH; MIPEICTaBICHHMA 0 parroHaIbHOM
IPUPOIONOIb30BaHUN (B TPOIECCE TOATOTOBKU COOOIICHHIA,
BBIMOJIHEHUH TPYIITOBBIX MPOEKTOB)

Ontuka

[IpsimMonuHETHOE pacHpOCTpaHEHUE CBETa B OAHOPOJHOU
cpene. Jlya cBera. Toueunslii uctounuk cera. OTpakeHue
cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoeHune n3o0pakeHuit
B I10cKoM 3epkaiie. Cepuueckue 3epkana.

[Ipenomnenune cBera. 3akOHbI NPEIOMJIEHUS  CBETA.
AOCOIOTHBIN MOKa3aTenb MnpenomieHus. OTHOCUTEIbHBIN
nokaszatenb mnpenomieHus. [[ocTOSHCTBO 4acTOTBI CBETa U
COOTHOILIEHHE JUTMH BOJIH npu nepexoje
MOHOXpPOMAaTHYECKOTO CBETA Yepe3 TpaHully paszjena ABYX
ONTUYECKUX CPE/I.

Xon ayuyeit B nmpusMe. [ucnepcusi ceera. CnoxxHbIA cOCTaB

HaGmtoneHne onTUyeckuX sBICHHWH, IPOBEICHUE KOCBEHHBIX
M3MEpEeHu, UCCIIE0BAHNS 3aBUCUMOCTEN (PU3NYECKUX BEIIMYUH U
OIBITOB IO IIPOBEPKE MPENJIOKEHHOW TUIOTE3bl IPHU H3YUCHHUU
SIBJIGHUW TIPEJIOMJICHHS CBETa Ha TpaHMIle pas3jena ABYX Cpel,
IpeIOMIIEHUS] CBETa B cOOMparollell M pacceMBarolleil JIMH3aX,
BOJIHOBBIX CBOMCTB CBETA.

HabmtogeHne noTHOro BHYTPEHHET 0 OTPaXKEHUs, U3ydeHHE MOJIENN
CBETOBO/JIA.

[Tonyyenne wu300pakeHHsT B CHUCTEME M3 IUIOCKOTO 3epKaja U
JIMH3BI, B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONNYECKUX CUCTEM.




O6enoro ceera. llger. IlonHOe BHYyTpeHHEE OTpaKEHHE.
[IpenenbHbIN yroa MOJHOTO BHYTPEHHETO OTPAXKEHUS.
Cobuparoniue U paccewBarolue JIUH3bI. TOHKas JHMH3A.
POKyCHOE PaCCTOSIHUE U ONTUYECKAs! CHJIA TOHKOM JIMH3BI.
3aBUCHUMOCTh (DOKYCHOTO PACCTOSIHHSI TOHKOU chepuieckoit
JUH3Bl OT €€ T€OMETPUU U OTHOCUTEIBHOIO IOKa3aTells
IIPEIOMIIEHUS.

®dopmyJia TOHKOH JMH3bI. Y BEJIMYCHUE, JaBAEMOE JIMH30M.
Xoz myya, IpOLIEAIIEro JIMH3Y MO/ IPOU3BOJIBHBIM YIJIOM K
e€ rinaBHOW onrTuyeckod ocu. IlocTpoeHne wn300pakeHU
TOYKH M OTpe3Ka MPSIMO B COOMPAIOIINX M PACCEHBAIOIINX
JIMH3aX U UX CHUCTEMaXx.

Ontuyeckune npubopsl. Pazpemaromas cnocoOHocTs. ['ma3
KakK ONTHYECKasi CUCTEMA.

[Ipenensl  OPUMEHUMOCTH  T€OMETPUYECKOM  ONTHUKH.
BonnoBas onrtuka. Unrtepdepenius ceta. KorepeHTtHbie
HUCTOYHUKU. YClIOBUA  HaONIOAEHUS  MAaKCUMYMOB U
MUHUMYMOB B HHTEPGEPEHIIMOHHOW KapTUHE OT ABYX
KOT€pEeHTHBIX  UCTOYHMKOB. IlpuMepsl  KilacCMUecKHX
UHTEePEPEHIIMOHHBIX CXEM. Hudpakims CBeTa.
JudpakiuonHas pemeérka. Y ciaoBue HaOMIOJEHUS TNIaBHBIX
MaKCUMYyMOB TpH MaJ€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
nudpakuoHHyto pem€rky. [lonspuzanus cera.
TexHnyeckue ycTpolWcTBa M TEXHOJOTHYECKHE IPOLIECCHI:
OUKM, JIyma, NEpUCKol, QoroanmapaT, MHUKPOCKOIL,
MPOEKIMOHHBIN anrmnapar, MIPOCBETIICHHE ONTHKH,
BOJIOKOHHA$ ONTUKA, AU(PPaKIIMOHHAS pelETKa.

W3ydenune mnonspu3anuu CBETa, OTPAXKEHHOTO OT IMOBEPXHOCTH
JURJIEKTPUKA, U3yUeHUE UHTEPPEPEHIINN J1a3ePHOI0 U3JIy4eHHs Ha
JBYX LIETISX.

[lomyyeHue crekTpa M3Iy4EHUs CBETOAMOAA IIPU IOMOIIHU
T(PPaKIMOHHON PEIIETKH.

Pemenne pacuéTHbIX 3ajau C SIBHO 33JaHHOM M HESIBHO 33JaHHON
(U3NYECKOil MOJENBI0 C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
¢bopmyi o reme «OnTHUKAY.

Pemrenne xauecTBEHHBIX 3a/1a4, TPEOYIOUIMX MPUMEHEHUS 3HAHUN
1o Teme «OINTHKaY.

[TocTtpoenne u pacu€r H300paKEHUU, CO3/1aBAEMBIX ILJIOCKUM
3epKajioM, TOHKOH JINH30M.

Omnpenenenue yCIOBUI NMPUMEHUMOCTH MOJEIH TOHKOH JIMH3BI;
IpaHUL] IPUMEHUMOCTH F€OMETPUUECKON ONTUKH.

OOsbsicHeHHEe OCOOCHHOCTEW NPOTEKAHUsS ONTHYECKUX SIBICHUN:
UHTEeppEepeHIMH, TUPPAKLUU, AUCIIEPCUH, TIOJHOTO BHYTPEHHEIrO
OTPaKEHHSL.

OObsicHeHHe YCTpPOMCTBAa M NPUHIMUNA JIEHCTBHS OYKOB, JIYIIBI,
nepuckona,  ¢oroammnapara, MHKPOCKONA,  MPOEKIIMOHHOTO
anmnapara, 1u(pakIMOHHON peIéTKH, BOJTOKOHHON ONTHKH.
OObsicHeHUe mpocBeTieHus onTuku. Pabora B rpynmax mnpu
00CYXJIEHUH BOIPOCOB MEXIIPEIMETHOrO XapakTepa (Hampumep,
1o TeMe «CBETOBBIC SIBJICHHS B IPUPOJIE))

Pa3nen 3. OcHOBBI cIeMAJIbHON TEOPUM OTHOCUTEJIBHOCTH (Fagee - CTO)

OcHOBBI
crenuaJbHOM
TEeOpHH
OTHOCHUTEJILHOCTH

I'paHnupl  NPUMEHMMOCTH  KJIACCUYECKOM  MEXaHUKH.
ITocTynatel cieniuabHONU TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOI uHTepBai. [IpeobpasoBanus
Jlopenna. YcnoBue  npuUUYMHHOCTH. OTHOCHTEIBHOCTH

[IpoBeneHne KOCBEHHBIX W3MEPEHUH HWMITyJIbca ¥ DHEPTUHU
peNnATUBUCTCKUX YacTull (o ¢ororpadusiMm TPEKOB 3apsKEHHBIX
YaCTHI[ B MArHUTHOM TIOJIE).

AHanu3 U omnucaHue (pU3MYECKHX SIBICHHUN C WCHOJIb30BAHUEM




OJHOBPEMEHHOCTU. 3aMeJUICHUE BPEMEHM M COKpalleHUE
JUIAHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBsA3b Macchl C SHEpPrued M UMIYJIbCOM PEISATUBUCTCKON
YacTULIbI. DHEPIUsl TOKOSI.

TexHuueckue ycTpoicTBa U TEXHOJOIMUYECKHE IPOLECCHI:
CIyTHUKOBbIE  IPUEMHHUKH, YCKOPUTEIU  3apsyKEHHBIX
YaCTHII.

IIOCTYJIATOB CHIEUAIbHON TEOPUU OTHOCUTENBHOCTH. OOBsCHEHNE
IPUHLUIA JIEWCTBUS CIIYTHUKOBBIX IHMPUEMHHUKOB, YCKOpUTENEH
3apsKEHHBIX YACTHII

Pa3zgen 4. KBanroBas

(usuka

Kopnyckyasipaoso
JIHOBOM XyaJIM3M

PaBHOBecHOe TemioBoe u3nydeHHe (M3aydeHne abCONIOTHO
y€pHoro Tena). 3akoH cMmenieHus Buna. I unoresa [1nanka o
KBaHTaXx.

®otonbl. DHEprus U UMIyNbe GpotoHa. DoTorddexT. OnbIThH
A.I'. CroneroBa. 3akoHbsl Qorodddekra. VYpaBHEHUE
OunmrTetna s dporodddekra. «KpacHas rpaHHIIay
dorodrddekra. JlaBmenue cBeta (B YaCTHOCTH, JABJICHUE
cBeTa Ha a0COJIOTHO NOMIOHIAIOIIY0 U aOCOJIIOTHO
oTpakarolyto nosepxHocts). OnbiThl [1.H. Jlebenena.
BosHoBbIe cBoiicTBa wactuil. Bosnsl ge bpoins. JlnunHa
BOJIHBI Je bpoitns u pasmepbl 001acTH JOKaIU3alMU
JBHOKYILEUCS] YaCTHULIBI.

KopnyckynsapHo-BOIHOBOMI Tyaan3M. Hudpaxmus
ANEeKTpOHOB Ha Kpucramnax. Crenuduka u3MepeHHid B

mukpomupe.  CooTHomeHuss  Heompenen€éHHocred I
eiizenOepra.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI:
creKTpoMeTp, (oTosnemMeHT, (GOTONATUMK, TYHHEIbHbIN

MHKPOCKOII, COJTHCYHAA 6aTape;1, CBETOAHNO

[IpoBeeHne KOCBEHHBIX U3MEPEHUN, UCCIIEIOBAHHSI 3aBUCIMOCTEH
MEXIYy (QU3NICCKUMHU BEIMYMHAMH TPU HM3yYCHUHU SIBICHUS
dborodddekra. OmnpenenecHue aOCOMIOTHBIX M OTHOCHUTEIBHBIX
norpemHocTeld m3mepennii pusndecknx BenuunH. OIeHKa TPaHHUIL
norpemniHocteld. Perrenue pacu€THbIX 3a7ay ¢ SBHO 3aJaHHOU U
HESIBHO 33/1aHHOW  (PU3UYECKOM MOJIENBI0 € HCIIOJIb30BAaHHEM
OCHOBHBIX 3aKOHOB U popmyi 1o Teme «KBaHTOBBIE SBICHUS.
Pemenue kadecTBEHHBIX 3a7a4, TPEOYIOIIUX MPUMEHEHUST 3HAHUH
no Teme «KBanToBBle sBieHus». OrmnpeneiacHue yCIOBUM
MIPUMEHIUMOCTH KBAaHTOBOW MOJICITH CBETA.

AHanu3 KBAHTOBBIX IMPOLIECCOB C HCIOJIb30BAHUEM YpaBHEHUS

OiHmTeitHa it gorodddexra, NPUHIMNA  COOTHOIICHUN
HeonpenenéHHoctu  [eiizenbepra.  OObsICHEHHE  MPHUHIHIA
NEHCTBUS  CHeKTpoMeTpa,  (orodnemMeHTa,  (QOTOHATUHKA,

TYHHEJIbHOTO MUKPOCKOIIA, COJTHEYHOM OaTapeu, CBETONO/Ia.
Ucnonb3oBanue IT-TexHonoruii nmpu paboTe ¢ AOMOIHUTEIbHBIMU
UCTOYHUKAMU MH(OpMAIMM MO TeMe, UX KPUTUYECKUH aHaIu3 U
OLIEHKA JIOCTOBEPHOCTH.

dusuka atoma

OneITHl MO HCCIENOBAaHUIO CTpoeHus atoma. [lnmanerapHas
Mozenb aroma Pesepdopra.
ITocrynater bopa. M3nyuenue u nornomeHne (HOTOHOB IpH

Onpenenenue JIMHBI BOJTHBI JIA36PHOTO H3ITYYCHHUS.
HaGmronenne nuHeHYaThIX CIIEKTPOB.
HccnenoBanmne crekTpa pa3peKEHHOT0 aTOMAapHOTO BOAOPOIA U




[IEpPEX0/ie aTOMa C OJJHOT'O YPOBHS YHEPIHUH HA JPYroil.
Bunsl ciektpoB. CnekTp ypoBHEH 3HEpruu aToMa BOJOPOJa.
CrnoHTaHHOE M BBIHYXKICHHOE H3JIyYeHHEe cBeTa. Jlazep.
TexHuueckue ycTpoicTBa M TEXHOJOIMUYECKHE MPOLIECCHI:
CHEKTPAJIbHBIM aHaJIN3 (CIEKTPOCKOMN), Jia3ep, KBAaHTOBBII
KOMIIbIOTEP

U3MEepeHue MoCTOsTHHON Pundepra.

W3yyeHune ycTpolcTBa W ACHCTBUS CYETYMKA HOHHU3UPYIOINX
gactul. OnpeneneHue yCIOBHH NPUMEHHMOCTH MOJEIH aToMa
Pesepdopaa. OObsicHeHHE NPHHIMIIA IEHCTBUS CIIEKTPOCKOIIA,
Jnasepa, KBAHTOBOT'O KOMITBIOTEPA.

AHanu3 KBaHTOBBIX IPOLIECCOB HAa OCHOBE IEPBOIO H BTOPOrO
rocrysatoB bopa

®duszuxka aToOMHOIO
sapa "
3JIEeMEHTApPHbIX
YJacTHIL

Hyxnonnas monens sapa I' eiizenGepra- MBanenko. 3apsia
anpa. Maccosoe uncio sgpa. M3oromnsl.

PagnoakTuBHOCTE.  Anbda-pacran.  DIEKTPOHHBIH |
MO3UTPOHHBIN OeTa - pacnaj. 'amMmma-u3inydeHue.

3aKOH paIMOAKTUBHOIO pacnajia. PaanoakTuBHbIE H30TOMbI B
npupoze. CBOMCTBA MOHU3UPYIOLErO U3JlydeHus. BiusHue
PAaIUOAKTUBHOCTH HA JKHUBBIC OPraHHU3Mbl. ECTECTBEHHBIN
¢doH uznydenus. [lozumerpus.

DOHeprust CBsI3U HYKIIOHOB B siipe. SnepHbie cuibl. [ledext
Macchl saapa. Slnepusie peakuuu. JleneHue U CHHTE3 slep.
SAnepHbie PEaKTOPBHI. [TpoGnembr YIIPaBIIIEMOTO
TEPMOSAJIEPHOTO CUHTE3a. DKOJIOTUYECKUE ACTIEKTHI Pa3BUTHS
SIIEPHOM DHEPTETUKH.

Meroasl perucTpanuud U HCCIEAOBAaHUSA HJIEMEHTAPHBIX
yacTul. DyHIaMEHTAIbHBIE B3aUMOJAECUCTBUA. bapuoHsl,
Me30Hbl U JjentoHel. IlpencraBnenne o CranpapTHOU
Mozenn. KBapk-TiIFOOHHAst MOJEb aJpOHOB.

@usuka 3a npenenamu CrangaptHod Moxenu. TémHas
Marepus U TEMHasl SHEPTHsL.

EnunctBo  (usnmyeckoit kapTuHbl MHpa. TexHudeckue
YCTPOMCTBA M TEXHOJIOTMYECKUE TIPOLECCHL: JO3UMETD,
kamepa DBuibCoHa, sANEpHBIM pEaKkTOp, TEPMOSACPHBIN
peaktop, aroMHas  OomO0a,  MarHUTHO-PE30HAHCHAs
ToMorpadus

[TpoBenenue n3MepeHuit paInOaKTUBHOTO (POHA C UCTIOTB30BAHUEM
NO3UMETpa U HCCIEeIOBAaHUE TPEKOB YacTUl] (MO0 TOTOBBIM
dotorpadusm). M3ydenune norioneHus 0eTa-4acTrIl aTIOMUHUEM.
Omnpenenenue ycaoBUil MPUMEHUMOCTH MOJIEIIH aTOMHOTO SIpa.
AHanu3 1 OMMCAHKE SICPHBIX PEAKIINA C HCTIOIH30BAHUEM ITOHSATHH
MaccOBO€ YHCIIO U 3aps] sapa, SHEPrusi CBSI3U fAIpa, 3aKOHOB
COXpaHCHHS 3apsja, MAacCOBOTO YHUCIIA W JHEPTHH B SICPHBIX
peaKIusX, 3aKOHa PaIMOAKTUBHOTO pacnaja.

OOBsicCHeHHE TIPUHIINTIA JICUCTBUS JO3UMETpa, KaMepbl BuibcoHa,
SIEPHOTO PEAKTOpa, TEPMOSACPHOTO PEaKTopa, aTOMHOU OOMOBI,
MarHUTHOPE30HAHCHOW ToMmorpaduu. AHaJIU3 W OLEHKA BIUSHUS
pPaZMOaKTUBHOCTH HA JKUBBIE OPTraHU3MBI, a TAKXKe IMOCIEICTBUI
pa3BUTHUSL SIAEPHOM DHEPreTUKH C TMO3ULUN 3KOJIOTHYECKOU
0€30IaCHOCTH; MIpeICTaBICHUIA 0 parroHaIbHOM
MPUPOJIOTIONBE30BaHUU (B TPOIECCE TMOJATOTOBKH COOOIICHHIH,
BBITIOJTHEHHSI TPYITIOBBIX MPOEKTOB)




Pa3nes 5. DjieMeHThI ACTPOHOMMH U ACTPO(PHU3MKH

J1eMEeHThI
ACTPOHOMHUM
acTpopu3uKHu

U

DTarnbl pa3BUTHUSL aCTPOHOMUU.

[IpuknagHoe ¥ MHUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMHUH.
[IpuMeHUMOCTh 3aKOHOB (DM3HUKHU JJIsi OOBSICHEHUS TTPUPOIBI
KOCMHUYECKHMX  OOBEKTOB. MeToAbl  aCTPOHOMHUYECKHX
uccienoBanuii. COBpPEMEHHBIE ONTHUYECKUE TEJIECKOIIbI,
paJIMOTENIeCKOITbI, BHEATMOC(epHasi aCTPOHOMHUSL.

Bu 3B€31H0r0 HebOa. Co3Be3nusl, IpKUe 3BE3/bI, INIAHETHI, UX
BUJIMMOE JIBHKEHUE.

Conneynas cucrema. Comanne. ConHeyHas aKTHBHOCT.
Ucrounuk sneprun CosHua u 3BE3/. 3BE3/bI, UX OCHOBHBIC
XapaKTepUCTUKHU. JlpuarpamMma «CHeKTpajbHBIA KJacc -
CBETUMOCTE». 3BE3AbI TJIABHOM  IOCICIOBATCILHOCTH.
3aBHCUMOCTh «Macca - CBETHMOCTBLY» JJId 3BE3] TJIaBHOM
MOCIEN0BATEIbHOCTH.  BHyTpeHHee  cTpoeHue  3BE3J.
CoBpeMEHHbIC MPEACTABICHUS O IPOUCXOXKICHUU U
spomonuy ConHIa U 3BE31,. DTalkl )KU3HU 3BE3 .

Muieunsiii [1yts - Hamna I anaktuka. [lonoxxenue u ABuxeHue
Connna B I'amaktuke. Tunsl ranakthk. PaguoraiakTuka U
KkBazapbl. UEpHble ABIpHI B sApax TallakTHK. BceneHHas.

Pacimmpenune Bceenennoit. 3akon XaO6ma. PazOeranue
ranaktuk. Teopus  bosbmoro B3psiBa. PenukrToBoe
W3JTy4YCHHE.

MacutabHast ctpykTypa Beenennoil. Meraranaktuka.
Hepeménnsie npobieMbl acCTpOHOMUHT

HaGmtonenne 3BE31HOTO Heba HEBOOPYKEHHBIM IJIa30M  C
MCIIOJIb30BaHUEM KOMIIBIOTEPHBIX MPUIOKECHUH [UIsl ONPENETICHUS
MIOJIOKEHHS HEOSCHBIX O0BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3usl CeBepHOro NMoIyIapus U SpKue 3BE31bl.

HaGmonenue B Teneckon JIyHbl, TUIaHET, TYMaHHOCTEH U 3BE3/THBIX
CKOIUICHHH. YdyacTue B JUCKYCCMM O pOJM acTPOHOMHH B
COBPEMEHHOM KApTUHE MHpA, B IPAKTHYECKOW JIEATEIBHOCTU
YeJIOBEKA U AJIbHEMIIIEM Hay4yHO - TEXHUYECKOM Pa3BUTHH.
[loaroroBka cooOmeHnit o0 MeTrofax TMONY4YeHHUs] HayYHBIX
aCTPOHOMHYECKMX  3HAHUH, OTKPBITHUAX B  COBPEMEHHOM
aCTPOHOMHUHU.

[IpumeHEeHHEe OCHOBONOJATAIOIIMX ACTPOHOMHYECKHUX IIOHATHUH,
3aKOHOB W TEOpUU JyUIsi aHaiu3a U OOBACHEHHS (U3HUECKUX
IIPOLIECCOB, NMPOUCXOIAIINX B 3BE3/1aX, B 3BE3IHBIX CHCTEMAax, B
MEXTaJaKTUYECKON cpesie, JBUKEHHMsS] HEOECHBIX Tel, BOJIOLUHU
3BE31 1 BeenenHon

Pa3nes 6. Pu3nyecKuii NPAKTHKYM

dusnueckuii
NPAKTUKYM

CrniocoOsl U3MEPEHHUS (buznueckux BEJINYUH c
HCIOJIb30BAHNUEM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npuOOpOoB M  KOMIBIOTEPHBIX  JaTUUKOBBIX  CHCTEM.

AOCONIOTHBIE U OTHOCHUTEJbHBIE MOTPEIIHOCTH H3MEPEHHIt
¢busnueckux BennyrH. OlEeHKa rpaHul] NOrpeurHoCTeN

[IpoBenenne KOCBEHHBIX H3MEPEHUH, UCCIIEIOBAHNI 3aBUCUMOCTEN
(u3MYECKUX BENIMYMH, MMPOBEPKA MPEIOKEHHBIX TUTIOTE3 (BBIOOD
13 paboT, OMUCAHHBIX B TEMATHYECKUX paszfenax «YUeHWYECKUM
IKCIIEPUMEHT, 1a00paTOpHbIE PaOOThI, TPAKTHKYM)))

Pa3nen 7. O6o0maromnee noBTOpeHue




CucremaTuzauus u
00o0menue
NpeaIMeTHOro
cojiep:KaHuA "
onbITa
AeATeIbHOCTH,
NpruoOpPeTEéHHOIO0
npu U3yYeHHH
Kypca ¢usuku 10-
11 k1accoB

O060011IeHre 1 CUCTeMAaTH3aIHs COJIEPKaHuUs pa3JIeioB Kypca
«Mexanukay», «MoekysspHas pu3nka U TepMOAUHAMUKAY,
«OnekrpoauHamukay, «Konebanuss u BOJTHBI, «OCHOBBI
CIELMAIIbHOM TEOpUHM OTHOCUTEIbHOCTH», «KBaHTOBas
¢buznkay, «MEMEHTHI ACTPOHOMHUH U aCTPOYUZUKIY.

Ponp  ¢u3ukm U acTpoHOMHHM B 3KOHOMHYECKOM,
TEXHOJOTHMYECKOH, COIMAILHOM W 3TUYECKOW cdepax
NeSTeIbHOCTH 4eJIOBeKa, pojib U MecTo (U3UKU U
aCTPOHOMHH B COBPEMEHHOM HAay4HOM KapTUHE MMHpA,
3Ha4YeHUe ONUCATENLHOM, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTEIIBHOW M MTPOrHOCTUYECKON (PYHKINH (hr3HuecKon
TEOpUH, pPOJb (QU3MUECKOW TeopuH B (POPMUPOBAHUU
IpEICTaBICHU O (U3NYECKOM KapTUHE MHpa, MECTO
¢u3nueckoil KapTUHB MUpa B OOIIEM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX NPEICTABICHUI O IpUpoJie

VYyacTue B AMCKYCCHH O POJIM (PU3UKU U ACTPOHOMUH B pa3IMYHbIX
cepax IesTeTbHOCTH YeTI0BeKa.

ITonroroBka coobuieHnit 0 Mecte (pu3nueckod KapTHHBI MUpPa B
Py COBpPEMEHHBIX IpEICTaBICHUM O mnpupone. BrinonHenue
y4eOHBIX 3aJaHuM, JEeMOHCTPUPYIOIIUX OCBOEHHE OCHOBHBIX
NOHATHH, (U3NYECKUX BEIMYMH W 3aKOHOB Kypca ¢usuku 10-11
KJIaCCOB




TEMATHYECKOE INTAHUPOBAHMUE
10 KUIACC

KosmmyecTBo yacoB
Ne duekTpoHHbIE (LM (POBbLIE)
HaumeHoBaHue pa3iejioB U TeM IPOrPaMMBbl Konrpoasusie IIpakruueckue
n/n Bcero o0pa3oBaTe/bHbIE pecypChl
padoThI padoThI
Pazgen 1. HAYYHBIA METO/ IIO3HAHMSI IIPUPO/IBI
11 Hayunslit MeTO O3HAHUS IPUPOLBI 6 https://m.eds00.ru/PC1GBZ1VT
Htoro no pazneny 6
Paznea 2. MEXAHUKA
2.1 Kunemaruka 10 1 https://m.edsoo.ru/BKXFFBIA7
2.2 Junamuka 10 https://m.edsoo.ru/EMEIYTESH
2.3 CraTtuka TBEpOTO Tea 510 1 https://m.edsoo.ru/LEOIUJW58
2.4 3aKOHBI COXPAaHEHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/IPPU75ZCZ
Hroro no paznery 3540
Pazaen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUH 15 20 1 https://m.edso0.ru/GFRCERILS
3.2 Tepmonnnamuka. TennoBble MalIMHBI 20 25 1 https://m.edsoo.ru/HD3D8OQ61
A . D
3.3 TPCTATHDIC COCTOMMIE BELECTRA. TRa30BbIe 1419 1 https://m.eds00.ru/IWB9I7NGVP
nepexoabl
Hroro no pasneny 49 64

Paznea 4. JIEKTPOJANHAMUKA



https://m.edsoo.ru/PC1GBZ1VT
https://m.edsoo.ru/BKXFFBIA7
https://m.edsoo.ru/EMEIYTE5H
https://m.edsoo.ru/LEOIUJW58
https://m.edsoo.ru/IPPU75ZCZ
https://m.edsoo.ru/GFRCER9LS
https://m.edsoo.ru/HD3D8OQ61
https://m.edsoo.ru/1WB97NGVP

4.1 DIEKTpUUECKOE 10 24 30 https://m.edsoo.ru/LFUQRIRSA
4.2 IToCTOSIHHBIN TEKTPUUECKUNA TOK 24 30 https://m.edsoo.ru/WKWL98VW2
4.3 ToKM B pa3Iu4HbIX cpetax 68 https://m.edsoo.ru/VLX14U83A
Hroro no pazueny 54 68
Pazzen 5. PU3HUYECKHUH MPAKTUKYM
5.1 Ou3nyecKuil MPakKTUKYyM 16 16 https://m.edsoo.ru/A4JWDVJ97
Wroro mo paszneny 16
PezepBHOE Bpemst 10 https://m.edso0.ru/STRFLE9A2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 204 16



https://m.edsoo.ru/LFUQR1RSA
https://m.edsoo.ru/WKWL98VW2
https://m.edsoo.ru/VLX14U83A
https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/STRFLE9A2

11 KJIACC

KoauuecTBO 4acoB

Ne dueKkTpoHHbIE (LM POBbLIE)
HaumeHoBaHue pa3aesioB M TeM NIPOrPaMMBbl Konrpoasusie IIpakruueckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paznea 1. JIEKTPOJANHAMUKA
11 MarnutHoe nosue 14 https://m.edsoo.ru/8PRHOWUII
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1 https://m.edso0.ru/VQQ38UZXC
Uroro no pazueny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10 https://m.edsoo.ru/YOUAB9FNZ
2.2 DNEeKTPOMarHUTHbBIE KOJIeOaHUS 15 https://m.edsoo.ru/ALLBYV2CT
2.3 MexaHuueckre U 3J1eKTPOMarHUTHBIE BOJTHBI 10 15 1 https://m.edsoo.ru/RYENOYIC5
2.4 Ontuka 25 37 1 https://m.edsoo.ru/0BLIJ6EN69R
Hroro no pasneny 60
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 Ocnossl CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pasneny 5
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 KopnyckynsipHo-BOIHOBOHN Ayann3m 15 https://m.eds00.ru/S400GCWUJ
4.2 ®duznka aToma 517 https://m.eds00.ru/ZLJ435GQC
4.3 ®u3nKa aTOMHOTO SApa U AIEMEHTAPHBIX YaACTHII 514 https://m.eds00.ru/Q4WLMHSI9T



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T

Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU U aCTPOPHUIUKU 12
Uroro no pazneny 12

Paznen 6. PUSHUYECKHA IPAKTUKYM

https://m.edsoo.ru/RPXWS8WN4N

6.1 OU3NYECKUH MPAKTUKYM 16 16 https://m.edsoo.ru/EL9ALAJIF
Utoro no pazneny 16
Pa3nen 7. OBOBIIAIOUIEE IOBTOPEHUE
Cucrematu3anus u 0000IIeHHE TPEIMETHOTO
7.1 coz[epxcaH'I.m 1 OTbITa ACATEABHOCTH, 15 https://m.eds00.ru/P5SCGRX7IW
nproOpeTEHHOro py U3ydeHnu Kypca pusuku 10 —
11 xmaccos
Uroro no pazneny 15
PeszepBHoe Bpemst 10 6 https://m.edsoo.ru/E65RYIXLB
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 204 16



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB

HHPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI10 KJIACC

Kon
MPOBEPsSIEMOr0
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJ/IbTAaThl 0CBOCHUHA OCHOBHOI
06pa30BaTeJ’le0f/i NMporpaMMmal CpeaHET0 061]161"0 06pa30BaHI/Iﬂ

10.1

JIeMOHCTpUpOBAaTh Ha MpHUMEpax pojlb U MECTO (UMK B (POPMHPOBAHUU
COBPEMEHHOM HAay4YHOH KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTHM, B IPAKTUYECKOU IE€ATEIbHOCTH JIIOACH

10.2

VY4uThIBaTh I'paHULBl NPUMEHEHHS M3YYEHHBIX (U3NYECKUX MoJeneil:
MaTepuajibHas TOYKa, MHEpLMalbHas CHUCTEMa OTCUETa, abCONIIOTHO TBEpAOE
TE€J0, WACANbHBIA I'a3; MOAEIM CTPOEHUS Ta30B, JKMIKOCTEH M TBEPIBIX Tell,
TOYEYHBIN IEKTPUUECKUI 3aps]l — NP pelieHnH (PU3HUECKUX 3a7a4

10.3

Pacnio3naBate Qu3nyeckue sBiIeHUs (MPOLECCHI) U OOBACHATH MX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KUHETHYECKOW TEOPUHU CTPOEHUS BEUIECTBA U
JJEKTPOJIMHAMMKHU: PAaBHOMEPHOE U  PABHOYCKOPEHHOE MPSMOJIMHEIHOE
JIBUKCHHUE, CBOOOJHOE TAaJCHUE TeJ, JBIKCHHE IO OKPY)KHOCTH, HHEPIIHS,
B3auMoJIeiicTBHE TeT; MU Py3us, OpOyHOBCKOE ABIKEHHE, CTPOSHHE YKUIKOCTEH
U TBEPABIX TeEJ, W3MEHEHHWE O0BEMa Ten MNpH HarpeBaHUU (OXJIAXKICHUH),
TEINIOBOE PABHOBECHE, UCIIAPEHNE, KOHJAEHCAWs, TUIABJIICHUE, KPUCTAIIN3ALNs,
KHUIIEHUE, BJIAYKHOCTh BO3/1yXa, TOBBIIICHUE JABJICHUA r'a3a IPU €ro HarpeBaHUU
B 3aKPBITOM COCY/JI€, CBSI3b MEXY IApaMETPaMU COCTOSIHUA T'a3a B U30IIPOLIECCAX;
3JEKTPU3ALINS TeJl, B3aUMOJICHCTBHE 3apsiI0B

10.4

OnwuceBaTh MEXaHWYECKOE JBM)KEHUE, HCIONB3ySd (U3UYECKUE BEITHYHHBL:
KOOpJMHATa, MyTh, IEpEeMEIIeHHe, CKOPOCTh, YCKOpPEHHE, Macca Tela, cuia,
UMIYJIbC T€Ja, KHHETUYECKasi YHeprus, MOTeHIaIbHAas SHEPrus, MeXaHuuecKas
paboTa, MexaHMuYecKash MOIIHOCTb; MpPHU ONHUCAHUM IPABUIBHO TPAKTOBAThH
¢u3nYecKUi CMBICT MCIOJIb3YeMbIX BEJIHYMH, MX O0003HAUEHUS U EIUHUIIBI,
HaXoAUTh (POPMYIIbI, CBA3BIBAIOIINE TAHHYIO (PU3MUECKYIO BETUUNHY C JPYTUMHU
BEIIMYMHAMU

10.5

OnuceIBaTh U3y4EHHBIE TEIJIOBBIE CBOMCTBA TEJI U TEILIOBBIE SIBJIICHNUS, HCIIOJIB3Ys
¢u3nyeckre BEIMUYMHBI: JaBJIEHUE ras3a, TeMIepaTypa, CpeiHss KHHeTHYecKas
JHEPIUs XAOTUYECKOIO [BHMIKEHHS MOJIEKYJ, CPEIHEKBaJIpaTU4Has CKOPOCTb
MOJIEKYJ, KOJHMYECTBO TEIJIOTbI, BHYTPEHHSAsS JHeprus, pabora Tra3a,
KO3 (ULMEHT TMOJE3HOro JEHCTBUS TEIUIOBOTO JIBUraTels; MpH ONHCAHHUH
MPaBWIbHO TPAKTOBaTh (U3UYECKUN CMBICA MCIONb3yEMbIX BEJIUYMH, HUX
0003HAUYEHUSI U E€OUHMIIBI, HAXOAUTh (OPMyIBI, CBS3BIBAIOLIUE JAHHYIO
(bu3NYECKyI0 BETMUYHUHY C APYTUMHU BEITUYHMHAM

10.6

OnuceiBaTh M3YYEHHBIE BJIEKTPHUYECKHE CBOMCTBA BEIIECTBA M JIEKTPUUYECKHUE
SIBJICHUS (TIPOIIECCHI), UCTIONB3YS (PU3NUECKUE BETMUUHBI: DJICKTPUUECKHUH 3apsij,
3JIEKTPUYECKOE MOJIe, HAIPSYKEHHOCTH MOJIs, MOTEHIMAJI, Pa3HOCTh MOTEHIIUAJIOB;
IpU ONMHCAHWU TPABUIBHO TPAKTOBATh (U3MUYECKUN CMBICI HCIIOIh3yEeMbIX




BCINYHNH, HUX 0003HaUeHUST U CAWHUIBI; YKAa3bIBATb q)OpMy.]IbI, CBA3BIBAIOIIIHNEC
AaHHYIO (bHSH‘ICCKyIO BCJIMYHHY C APpYTHUMU BCINYUHAMU

10.7

aHAJM3UPOBaTh (PU3MUECKUE IPOLECCHl U SBJIEHUS, MCIONB3Ys (U3NUEcKue
3aKOHBI U IPUHLIMIIBL: 3aKOH BceMUpHOTo TsArorenus, |, 1l u Il 3akonst HetoToHa,
3aKOH COXPAaHEHHsS MEXAaHWYECKOM HHEpruu, 3aKOH COXPAHEHHUS HMILYJbCa,
IIPUHLMIT CYNEPIIO3ULIUN CUJI, IPUHLUII PAaBHONPABUS HHEPLUHUAIBHBIX CHCTEM
0TCYETA; MOJIEKYJISIPHO-KHUHETHUECKYIO TEOPUIO0 CTPOEHMS BEILECTBA, Ia30BbIC
3aKOHBI, CBSI3b CPEIHEH KNHETUUECKONW S3HEPTUH TEIJIOBOTO IBUKEHUS MOJIEKYII C
a0COJIIOTHON TeMIIepaTypoi, epBbIi 3aKOH TEPMOJIMHAMUKH; 3aKOH COXPaHEHUS
JIEKTPUUECKOrO 3apsaja, 3akoH KylloHa; mpu 3TOM pasiauyaTh CIOBECHYIO
(OopMyIMPOBKY 3aKOHA, €r0 MaTEMATUYECKOE BBIPAXKEHUE U YCIOBUS (TPaHULBL,
001acTH) IPUMEHUMOCTH

10.8

OOBICHATE OCHOBHBIE IMPUHIUIIBL HeﬁCTBHH MalluH, HpI/I60pOB U TCXHHUYCCKUX
YCTPOﬁCTB; pa3jinuaThb yCJIOBHUA UX 0€30IaCHOr0 UCIT0JIb30BaHUs B HOBCGHHGBHOﬁ
KHU3HU

10.9

BBIMONHATE  AKCHEPUMEHTHI 110 HMCCICIOBAaHUIO (DU3MUYECKUX SIBICHUHA U
MPOIIECCOB C MCIOJIB30BAHUEM IMPSMBIX M KOCBCHHBIX HM3MEPCHHI; MPH ITOM
dbopMynupoBath TpobieMy (3a7ady) UM TUIOTE3Y Y4eOHOTOo SKCIEPUMEHTA,
coOHMpaTh YCTAaHOBKY M3 IPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOIUTH OIBIT U
(hopMyIIPOBATh BHIBOJIBI

10.10

OCYH_IGCTBJ'IHTL IMpsAMBIC U KOCBCHHBLIC H3MCPCHHA (I)I/ISI/I‘IGCKI/IX BCIIMYMH, IIpU
3TOM BLI6I/IpaTB OIITHMAJIbHEIN CII0CO0 HU3MCPCHHA U HCIIOJB30BATH U3BCCTHLIC
MCTOAbI OLICHKH HOFpGHlHOCTeﬁ I/I3MepeHI/II71

10.11

UccnenoBaTh  3aBUCUMOCTH ~ MEXIy  (U3NYECKUMH  BEIUYMHAMU  C
HCIIOJI30BAHUEM NPSMBIX M3MEPEHUH; IIPU 3TOM KOHCTPYMPOBAaTh YCTaHOBKY,
(buKcUpoBaTh pe3yabTaThl MOJIYYEHHOW 3aBHCHUMOCTH (DU3MYECKMX BEIMYUH B
BUJie TaOJIUIl U TPaUKOB, A€7aTh BBIBOABI 110 pe3yJibTaTaM UCCIIEI0BaHUS

10.12

CobOmronaTe mpaBuia 0€30MaCHOTO TpyJa IMPHU TMPOBEACHUU HCCIEIOBAaHUN B
pamMKax y4eOHOTO DJKCHEpHUMEHTa, Y4eOHO-HCCIeI0BaTeNbCKOM M MPOEKTHOM
JEeSITEIbHOCTH C UCIOb30BAHUEM M3MEPUTENbHBIX YCTPONUCTB U J1aOOPaTOPHOTO
o0opynoBaHus

10.13

Pemrate pacuérHbie 3a1aun ¢ SIBHO 3aIaHHON (PM3UYECKON MOJEINBIO, UCTIONb3YS
(bu3nuecKre 3aKOHBI ¥ IPUHIIMIIBI, HA OCHOBE aHATN3a YCIOBUSA 337aui BHIOUPATh
(Gbu3MYECKyI0 MOJENb, BBIACHATh (UINYECKUE BETUUYUHBI U (QOPMYJIBL,
HeoOXoIuMBbIe JUIsl €€ pelieHus], MPOBOJUTh Pacu€Thl U OIEHUBATh PEATbHOCTD
MOJIYYEHHOTO 3HAYCHUS (PU3HUECKON BEITMUUHBI

10.14

Pemrate kxauecTBEHHBIC 3aJa4u: BBICTpanBaTh JIOTUYCCKHU HEIIPOTUBOPCUUBYIO
LCTIOYKY paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha M3YYCHHBIC 3aKOHBbI, 3aKOHOMCPHOCTU U
q)HBH‘ICCKI/Ie SABJICHUA

10.15

Hcnonb30Bath Mmpu pelieHUH y4eOHBIX 33/a4 COBpPEMEHHbIE MH()OPMAaIOHHBIE
TEXHOJIOTHH Ul IIOUCKA, CTPYKTYPUPOBAHUs, UHTEPIIPETALUH U IIPEACTABICHUS




y4eOHOW M HAYYHO-TIOMYJIIPHON WHGOpMAIMU, TMOIYYEHHOH M3 Pa3IHYHBIX
MCTOYHUKOB; KPUTUYECKH aHATU3UPOBATH MOJTy4aeMyro HH(OpMaIuio

[IpuBoaNUTE mpUMEpHl BKJIa/Ja POCCUHCKUX U 3apyOekHbIX yYEHbIX-(PU3UKOB B
10.16 pa3BuUTHE HayKu, OOBSICHEHHE IPOLIECCOB OKPYKAIOMIETO0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH

Hcnonp3oBarh TeOpeTHYeCKHe 3HAHUS MO (PU3HMKE B MOBCEJIHEBHOW JKU3HU IS
1017 obecrieueHrss OE30MaCHOCTH TMPU OOpaIIeHHH ¢ NpHOOpaMH M TEXHUYECKUMU
' YCTPOMCTBAMH, JJII COXPAHECHHUS 3I0POBbS U COOJIIOICHUS HOPM IKOJIOTHYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpee

Paboratr B rpymmn€ ¢ BBIIIOJHCHHUEM PAa3IMYHBIX COLHAJIBHBIX poneﬁ,

10.18 IUIAHUPOBATh PA0OTy TPYMIbl, PALMOHAIBHO pacHpefensiTh OO0sI3aHHOCTU H

IUIaHUPOBATH ACATCIIBHOCTb B HCCTAHAAPTHBIX CUTYallUAX, aICKBATHO OLICHUBATDH

BKJIJ] KQKJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMON TIPOOIIEMBI

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

JleMoHCTpHpOBaTh Ha TpUMeEpax poiib U MecTo (U3uKH B (POpMHUPOBAHHUH
111 COBPEMEHHOM Hay4yHOW KapTHUHBI MMpA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
' TE€XHOJIOTHH, B IPAKTUYECKON JESITEIbHOCTH JIOAEH, LEIOCTHOCT U €IMHCTBO

buznuecKoil KapTUHBI MHUpa

Y4uTHIBaTh IPaHULBI IPUMEHEHUS U3YUYE€HHBIX (PU3NUECKUX MOJEIIE: TOUeUHBIN
11.2 AIIEKTPUYECKUI 3apsf, sAepHas MOJENb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO
A]pa Ipy pelIeHnd pU3NUECKUX 3ajau

PacnioznaBate (pusnueckue siBieHus (MPOLECChl) U OOBACHATH UX Ha OCHOBE
3aKOHOB  JJICKTPOJAMHAMHUKMA M  KBAHTOBOW  (U3UKHU:  IJIEKTpUYECKas
HPOBOIUMOCTb, TEIJIOBOE, CBETOBOE, XUMHUECKOE, MAarHUTHOE JCHCTBUS TOKA,
B3aUMOJICHCTBAE  MArHUTOB, JJICKTPOMArHUTHAs  WHAYKIHSA, JCHCTBHE
MarHUTHOTO TIOJI Ha TPOBOJHHK C TOKOM MW JABIDKYIIMHCS —3apsn,
ANIEKTPOMArHUTHBIE KOJIEOAHUS M BOJHBI, MPSMOJMHEHHOE PaclnpoCTpaHEHHE
CBeTa, OTpaXEHHE, NPEIIOMIICHUE, HHTepPEepeHIUS, TUPPAKIH U TOTSIPU3ALIUSI
CBeTa, Iucnepcus cBera, potosnekTpudeckuil 23pdext (porodddexr), cBeToBOE

11.3

JaBJICHHUC, BO3HHKHOBCHUC JIMHENYaToro CIICKTpa aToMa BOOOpOaa,
€CTCCTBCHHAA U HCKYCCTBCHHAA PaIOaKTUBHOCTDb

OnuceiBaTh H3y4YEHHBbIE CBOWCTBA BeLIECTBA (IEKTPUYECKHE, MarHUTHBIE,
ONTUYECKHUE, DJEKTPUUYECKYI0  MPOBOAMMOCTb  Pa3IMYHBIX  Cpel) U
114 AIIEKTPOMAarHUTHbIE SIBJICHUS (TIPOLECCHI), MCIONB3Ys (hU3MUECKHE BEITUYHHBIL:
ANIEKTPUYUECKUH 3apsl, CHJIa TOKA, dJICKTPUIECKOE HAIIPSDKEHHE, DIIEKTPHUECKOE
COTMPOTHUBIIEHNUE, pa3HOCTh moTeHnuanoB, IJC, pabora TOKa, WHIYKIUS




115

11.6

MarHuTHOro nosisd, cwia Ammepa, cuna JlopeHna, MHAYKTUBHOCTb KaTyILKH,
SHEPrus 3JIEKTPUUECKOI0 U MarHUTHOTO MOJIEH, IEPUOA U YacToTa KoJieOaHUil B
KoJIeOaTeIbHOM KOHTYpE, 3apsii ¥ CWiIa TOKa B IpoIecce TapMOHHYECKUX
JIEKTPOMArHUTHBIX KoOJIeOaHUH, (OKYCHOE paccCTOsSHUE U ONTHYECKas Cuia
JUH3bl; TP ONUCAaHUM MPABWIBHO TPAKTOBaTh (PU3MUYECKUM  CMBICI
UCIOJIb3YEMBbIX BEJIWYMH, UX 0003HAUEHUS M €IUHMLBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIOILME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMH BETUUYNHAMU

OnuceiBaTh H3y4YEHHbIE KBAHTOBBIE SIBJIEHUS M IPOLECCHI, MHCIIONb3YA
(du3nyeckre BEIMYMHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4yacToTa CBETa, PHEPrus U UMIYJIbC (POTOHA, MEpPHOJ MOolypacnazna, SHeprus
CBSI31 @TOMHBIX S1/1€p; IIPU ONMCAaHUM ITPABUIILHO TPAKTOBATH (PU3UUECKUIN CMBICIT
UCIOJIb3YEMBbIX BEJIWYMH, UX 0003HAUEHUS M €IUHMLBL, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIIME JIaHHYIO (DHU3MUYECKYI0 BEIMYMHY C JPYTHMH BEIHMYUHAMH,
BBIYHUCIIATH 3HAUCHHUE (PU3NIECKON BETMIUHBI

AHaIM3UPOBaTh (U3UYECKUE TPOLECCHl M SIBICHUS, UCHOJb3Yys (U3HUECKUE
3aKOHBI U TPUHIIUIIBL: 3aKOH OMa, 3aKOHBI ITOCJIEIOBATEILHOTO U MAapaJIeIbHOTO
COCIMHEHUS POBOIHUKOB, 3aK0H J[koyist — JIeHIa, 3aKOH 3JIeKTPOMarHUTHOU
WHAYKIHHA, 3aKOH TIPSIMOJIMHCWHOTO pPACIpPOCTPAHCHHSI CBETa, 3aKOHBI
OTPaKCHHSI CBETA, 3aKOHBI MPEIOMIICHHSI CBETa, YpaBHEHUE DWHINTCHHA IS
doroadekra, 3aKkoH cOXpaHEHUS YHEPTUH, 3aKOH COXPAHEHUS UMITYIIbCA, 3aKOH
COXpaHEHHsI DJICKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHHsS MacCOBOTO YHCIA,
noctyiatel bopa, 3akoH paguOaKTUBHOTO pacmaaa; MpPU 3TOM pPas3IUYaTh
CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €M0 MaTEMATUYECKOE BEIPAYKCHUE U YCIIOBHS
(rpaHuIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeIleJ'ISITB HaIrpaBJICHUEC BEKTOpAa HHAYKIIMU MAarHUTHOI'O ITOJIA IMTPOBOAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHiia

11.8

11.9

11.10

Ctpouth 1 OMHCHIBATh U300paKEHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM
JIMH30M

BBINOMHATE 9KCHEPUMEHTHl MO HCCIEAOBAaHUI0 (DHU3MUECKUX SIBICHUH W
MPOIIECCOB C HCIIOJIB30BAHUEM MPSAMBIX U KOCBEHHBIX W3MEpPEHUil; TpU ITOM
dbopmynupoBath mpobieMy (3a7ady) U TUIOTE3y Y4eOHOrO SKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO 00OPYIOBaHMS, MPOBOIUTH OMBIT H
(bopMyIUPOBATH BHIBOIBI

OcymecTBIATh MpsIMbIe U KOCBEHHbBIE M3MEpeHUsl (PU3UYECKUX BEITUYMH; MPH

9TOM BLI6I/IpaTB ONTHUMAJIBHBIN CIIOCO0 N3MCPCHUSA U HUCIIOJIb30BATh M3BCCTHBIC
MCTOABI OICHKN HOI‘peI_HHOCTCI\/'I PI3MCpCHPII>i

11.11

HccnenoBaTh 3aBUCHUMOCTH (PU3UYECKUX BEIMYUH C MCIOJIB30BAHUEM MPSIMBIX
U3MEpPEHU; pU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3yJIbTaThI
MOJYYEHHOM 3aBUCHUMOCTH (PU3MUYECKUX BEJIMYUH B BUIE TaOJIUI U TpauKOB,
JIENIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHMS

11.12

CoOmroaTe mpaBmwiia 0€30MacHOTO TPy/Aa TPH MPOBEACHUU WCCICIOBAHUN B
paMKax y4eOHOTO SKCIIEPUMEHTa, y4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOM



11.13

11.14

11.15

11.16

ACATCIIBHOCTH C UCITOJIb30BAHUEM U3MCPHUTCIIbHBIX YCTPOﬁCTB u na6opaT0pHor0
000pyI0BaHUs

Pemiate pacuéTHble 3a1auyl C SIBHO 3aJJaHHOM (pU3MUECKON MOJIEIIBIO, UCTIONIB3YS
(¢u3nyeckue 3aKOHbl W IPUHLMIIBI, HAa OCHOBE aHalIM3a YCJIOBUA 3aJaud
BBIOMPATh (PU3UUECKYIO MOJEIb, BEIICIATH (DU3NYECKHE BETUYMHBI U (OPMYIIHI,
HeoOXouMble AJis €€ PEIIeHUs, IPOBOJANUTh PACUETHl U OLICHUBATh PEAJIbHOCTD
MOJyYEHHOTO 3HaYeHUS (PU3NIECKON BETUUUHBI

Pemath Ka4eCTBEHHBIC 3a/1a4d: BBICTPAMBAThH JIOTHUECKH HEMPOTUBOPECUHBYIO
IIETIOYKY PACCY)KICHUN C OMOpPOi Ha M3y4YEeHHbIC 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznuecKue SBICHUS

Hcnonp30BaTh Npu penieHnH y4eOHbIX 3a7jau COBpEMEHHbIE HH(POPMAIIOHHBIE
TEXHOJIOTHH s TOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETALIUU U MIPEICTABICHUS
yueOHOM M HAy4YHO-TIOMYJISPHON HH(OpMAlMU, MONYYEHHOH U3 Pa3IUYHBIX
MCTOYHUKOB; KPUTHUECKU aHAIM3UPOBATH MOTy4aeMyto HH(OPMALINIO

00BACHATH IIPHUHIUIIBI I[eﬁCTBI/IH MallluH, HpI/IGOpOB N TCXHHUYCCKUX YCTPOﬁCTB;
pa3jindaTb yYCJIOBUA UX 0€30IaCHOr0 HCIIOIL30BaHNUSA B HOBCCHHCBHOﬁ KHN3HU

11.17

[IpuBoaMTH MpUMEPHI BKJIA/JIa POCCUICKUX U 3apyOCKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOLIEr0 MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHH

11.18

11.19

Hcnonb30BaTh TeOpEeTHUECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHON >KU3HU IS
oOecrieyeHns OE30MACHOCTH MPH OOpameHnH ¢ MPUOOpaMU M TEXHUYECKUMHU
YCTPOHCTBaMH, JUII COXPAHEHUS 3JOPOBbS U COOIIOICHUS HOPM KOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOUIEH cpeae

PaGotate B rpymnme ¢ BBIIOJHEHHEM pA3IUYHBIX COLHUAIBHBIX POJIEH,
IUITAHUPOBaTh Pa0OTy TPYIIBI, PallMOHAIBHO PpaclpeneisTh OO0S3aHHOCTH M
IJIaHUPOBATh  ACATCIIBHOCTL B  HCCTAHJAAPTHBIX  CUTyalUsX, aICKBATHO
OLICHUBATh BKJIaJg Kaxxaoro u3 Y4aCTHUKOB TPYIIIbI B PEIICHUC
paccMaTpuBaeMoi poOIEMBI




HNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon
pa3nena

Kox nposepsiemoro

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o npupojie. Hayunbie METOABI HO3HAHUS
OKpy>Karolero mupa. Posb 3KkcriepumMeHTa U TEOpUHU B
MPOLIECCE TIO3HAHUS TPUPOIBI. DKCIIEPUMEHT B (PU3HKE

1.2

MogenupoBaHue (pU3MYECKHX SBJICHUH M IPOLIECCOB.
Hayunbie runoressl. ®usznuyecKkne 3aKOHBI U TEOPHUH.
I'panuubl  TPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[Mpunmun coorBercTBus. Ponb u MecTo ¢Gu3uMKu B
(hopMHUpPOBaHUY COBPEMEHHON HAyYHOW KapTHHBI MUPA,
B IIPAKTHUYECKON JIEATEIBbHOCTH JIFOAEH

MEXAHHUKA

2.1

KNMHEMATHUKA

2.1.1

Mexanunueckoe JIB>KEHUE. OTHOCHUTEIBHOCTD
MexaHuyeckoro  nBmwkenus.  Cucrema  orcuéra.
Tpaekropust

2.1.2

Ilepememienue,  ckopocTb  (CpemHsi  CKOPOCTb,
MTHOBEHHAsi CKOPOCTb) U YCKOpPEHHE MaTepHabHOU
TOYKH, HUX IPOCKIHMMU HA OCH CHUCTEMBI KOOPAHHAT.
CrnosxeHue nepeMeIeHni U CII0)KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE IPSIMOJIMHENHOE
IBUKEeHHe. ['papuku  3aBUCMMOCTH  KOOpPJMHAT,
CKOPOCTH, YCKOPEHMS, MYTH W  IepeMeUIeHUs
MaTepuaabHON TOYKH OT BPEMEHHU

2.14

CBoOoaHoe majeHue. Y cKkopeHrue cBOOOHOTO MaIeHUS

2.15

KpuBonunelinoe aBuxeHue. PaBHOMEpHOE IBUKEHUE
MaTepuaibHOM TOUKM TIO OKPYXHOCTH. YTJIOBas
CKOpOCTb, JHUHEHHas ckopocTh. llepmox u wacrtora.
LleHTpocTpeMUTENbHOE YCKOPEHHE

2.16

Texuuyeckue YCTpOﬁCTBaZ CIINAOMETP, [JIBUIKCHHUC
CHapsAA0B, LCIIHBIC U pCMCHHBIC IICPEaaAYN

2.1.7

[Ipaktuueckne pabotel. M3mepeHne MIHOBEHHOM
CKOopocTH. McciienoBanne COOTHOLIEHUS MEX Y ITyTSAMU,
MIPOMJCHHBIMUA TEJIOM 3a IIOCJIEOBATEIbHBIE paBHbIC
IIPOMEKYTKM  BPEMEHM  IIPU  PaBHOYCKOPEHHOM
JBIKEHUHM C HAYaJIbHOM CKOPOCTBIO, PAaBHOW HYIIIO.




N3yyeHue IBHKEHMs IIAPUKA B BA3KOM JKUAKOCTH.
W3yuenue nBuxKeHHs Tea, OPOIIEHHOTO TOPU30OHTAIBHO

2.2

JUHAMUKA

2.2.1

[Tpunmun otHocutenbHocTH ['anmunes. IlepBblil 3akoH
Herotona. MHeprmanbHble cUCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [IpuHnun cynepno3unuu cui

2.2.3

Bropoii 3akon HproToHa mjisi MaTepuaibHOM TOYKH B
unepuuanbHoit cucreme orcuéra (MCO). Tperuit 3akon
HreroTona st MaTepuanbHBIX TOUEK

2.2.4

3akoH BceMHpHOro tarorenus. Cuna Tsxkectu. IlepBast
KOCMHYEcKasi CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHUs: CKOJIbKEHUS
u cuna TpeHus nokos. Kosdoumment tpenus. Cuna
COIIPOTHBIICHUS TIPU JBWKCHUU TeJla B KHUIKOCTH WU
rase

2.2.7

[TocrynatensHOE W BpallaTeIbHOEC  JBUIKCHHE
a0COJIIOTHO TBEPIOTO TEJa

2.2.8

MOMEHT CHJIBI OTHOCHUTENBHO OcH BpauieHus. [linedo
cuiibl. YcnoBust paBHoBecHs TBEpaoro tena B MCO

2.2.9

TexHuueckue YCTpOﬁCTBaZ IIOAIMIMWITHUKHY, JIBHXKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue paboTsl. M3yuenue neuxeHus Opycka mo
HaKJIOHHOM MJIOCKOCTH O/ AEHCTBUEM HECKOJIBKHUX CHJL.
HccnenoBanne  3aBUCHMOCTM ~ CWJI  YIPYTOCTH,
BO3HHUKAIOMIUX B  JeOopMHUPYyeMOH  MpyXHHE U
pe3UHOBOM 00pasle, OT BEIUYMHBI HMX Aedopmaruu.
HccnenoBanue ycinoBHHM paBHOBECHS TBEPIOrO TeNa,
HMEIOILETr0 OCh BPaIlCHUs

2.3

3AKOHbI COXPAHEHN A B MEXAHUKE

2.3.1

Nmmynsc MaTepHaIbHOU TOYKH, CUCTEMBI
MaTepualbHbIX TOYEK. VIMIyJIbC CWIIBI M HM3MEHEHHE
HMITYJIbCa TeJla

2.3.2

3akoH coxpaHeHuss umnyinbca B MCO. PeaktuBHOE
JBUKECHHE

2.3.3

PaGora cuiet

2.34

MoIHoCTh CHIIBI

2.3.5

Kunernueckas SHEPTHUS MaTepUATbHOMN TOYKH.

TeopeMao KHHETHYECKOW SHEPTUH




ITorenuumaneHas oHeprus. lloreHuumanbHas sHeprus

2.3.6 yIpyro nepopMHpPOBaHHOW MpyxHHBI. [loTeHIMambHAS
SHEprus Teja BOJINM3H IOBEPXHOCTU 3EMIIU
[lorennuaneHble ¥ HEMOTEHUHUAIbHBIE CHIBL. CBs3b
537 pabOThl  HEMOTEHIMANBHBIX CHJI C H3MEHEHHEM
o MEXaHUYECKOW  DHEPrUU  CHCTEMbI  TEI.  3aKoH
COXpaHEHHS MEXaHUYECKON SHEPrUn
2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS
939 TexHUUecKue yCTpOWCTBA: BUIKCHUE PAKET, BOJOMET,
o KOIIED, ITPYKMHHBIHA HCTOJIET
[IpakTuyeckue paboTel. Mi3yueHue cBs3M CKOPOCTEH Tel
2.3.10 npu Heynpyrom ynape. McciemoBanue cBs3u paOOThI

CHJIBI C U3MEHECHHUEM MEXaHUYECKOM OHCPI'MH TCJa

3 MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUM

OCHOBHbBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOM

3.1.1 Teopuu. bpoynosckoe nuwxkenue. uddysus. Xapakrep
JIBUKCHMS U B3aMOJICHCTBHS YaCTHI] BEIIECTBA

312 Mogenu cTpoeHUs ra3oB, KUIKOCTEH M TBEPIBIX TEN U
00BsICHEHHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJIETIeH

313 Macca mousekyn. KosmuectBo Bemectsa. [locrosiHHas
ABorazpo

314 TennoBoe paBHOBecue. Temmeparypa u e€ U3MepeHHeE.
[Ixamna remneparyp Llenbcus

315 Mogens wuaeanbHoro rasza. OCHOBHOe ypaBHEHHE

31 MOJIEKYJIIPHO-KMHETUYECKOI TeOpUH UIeaIbHOro rasa

AGcomtoTHass  TeMieparypa Kak =~ Mepa  cpeaHei

3.1.6 KHHETHYECKOW DHEPTUH TEIUIOBOTO JBM)KEHUS YaCTHUI]
raza. llIkana temneparyp KenbBuna

317 VpaBuenne Knaneiipona — MengeneeBa. 3akoH
JanpToHa
I"a3oBbie 3akoHbI. M30mpolieccsl B UAealbHOM rase ¢

3.1.8 MOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA:  HM30TEpMa,
n30x0pa, n3obapa

3.1.9 TexHuueckue ycTporcTBa: TepMOMETp, GapoMeTp
[IpakTnueckue pabotel. M3mMepenue macchl BO3yXa B

3.1.10 KJIaCCHOM KOMHarte. VccrenoBanre 3aBUCUMOCTH MEXKIY
napaMeTpamMH COCTOSIHHSI Pa3peKeHHOT0 ra3a

3.2 OCHOBbI TEPMOJMMHAMUKU




3.21

TepmoauHaMuueckass cucreMa. BHyTpeHHss 3Heprus
TEPMOAMHAMMYECKONM  CHCTEMbI M  CHOCOOBI €€
U3MEHEHUs

3.2.2

KonuyectBo Termiotsl u paborta. BHyTpeHHss sHeprus
OJIHOATOMHOT'0 MJI€aIbHOIO I'a3a

3.2.3

Bupl Temionepenaun: TEIIONPOBOIHOCTh, KOHBEKIIHSI,
U3JIy4YCHHUE. TenmoéMKOCTE Tena. VnenpHas
TEINIOEMKOCTh BemiecTBa. PacdyéT koimmuecTBa TEILIOTHI
MIpU TeIuIonepeaaye

3.2.4

[TepBriii 3ak0H TepMoaUHAMUKH. [IprMeHeHne nepBoro
3aKOHA TEPMOAMHAMUKY K H3omporeccaM. ['padudeckas
WHTEepHpeTanus padoThl ra3a

3.25

TennoBble MamuHbL. [IpUHIUIIBI AEHCTBUS TEIJIOBBIX
MamuH. [IpeoOpa3oBaHus DHEPruM B  TEIUIOBBIX
MamuHax. KoagduuueHt moae3noro aeicTsus (nanee —
KII) TermoBoit mamunsl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoit 3akoH TepmomuHamuku. HeoOparmmocThb
MpoleccoB B Ipupoge. TemioBble  JABUTATEINH.
DKoJoru4eckue npoOIeMbl TEIIOIHEPTETUKH

3.2.7

TexHuueckue YCTPOﬁCTBaZ ABUT'aTC]Ib BHYTPCHHCEIO
cropaHuys, OBITOBOM XOJIOJUJIbHUK, KOHAUTTHUOHECD

3.2.8

[Ipaktuueckne  pabGorsl.  M3mepeHue  yaenbHOI
TENJI0EMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

Hapoo6pa30BaHI/Ie n  KOHICHCaIus. I/IcnapeHHe u

3.3.1 KUIeHWe. YJaenbHas  TemjaoTra mnapooOpa3oBaHUS.
3aBUCUMOCTh TEMIEPATypbl KUIIEHUS OT JaBJICHUS
332 AOGcomoTHasT ¥ OTHOCHTENbHAs BIAXKHOCTh BO3AyXa.
e Haceimennsiii map
Teépnoe teno. Kpucramimueckue m amopgHble Tena.
3.3.3 AHM30TpOTIHUS CBOMCTB KPHUCTAJLJIOB. Kunkue
kpuctauiel. CoBpeMEHHbBIE MaTepHaITbI
334 [lnaBnerne W KpUCTAJUIM3alMs. YJenbHas TeIuioTa
o miasnenus. CyoauManus
3.35 VYpaBHeHHe TEI0BOro H6anaHca
TexHudeckue ycTpoucTBa: THTPOMETP M ICHUXPOMETP,
336 KaJOPUMETpP, TEXHOJOTUU TIOJIyYEHHUs] COBPEMEHHBIX
o MaTepuajoB, B TOM 4YHCI€ HAaHOMAaTepHaJlOB, U
HaHOTEXHOJIOTHH
3.3.7 [IpakTuueckue pabotsl. I3MepeHue Bi1a)kHOCTH BO3AyXa




4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 DnekTpu3anus Tell. JJeKTpudeckuid 3apsa. [[Ba Buaa
o DIIEKTPUYECKHUX 3aPSI0B
4.1.2 [IpoBOIHMKY, AUBIIEKTPUKHU U MOJIYIIPOBOIHUKH
4.1.3 3aK0H COXpaHEHUS AIEKTPUIECKOTO 3apsiaa
4.1.4 B3aumopeiictBue 3apsanoB. 3akoH Kynona
Dnekrpuueckoe noiie. Hanpsk€HHOCTH 3JIEKTPUYECKOTO
4.1.5 niosst. [IpuHnun cynepnosuuuu. JInHuy Hanps>KEHHOCTH
AIEKTPUYECKOTO OIS
416 PaGora cun snexktpocraruuyeckoro mnois. [loTenuwmar.
o Pa3HOCTh MOTEHIIHAIOB
4.1 [IpoBogHMKKM U [OUAINEKTPUKH B TMOCTOSHHOM
4.1.7 AIEKTPUIECKOM mojJe. JlunnnekTpudeckas
MIPOHHUIIAEMOCTh
OnektpoéMkocTh.  KoHaeHcaTop.  DneKTpoEMKOCTh
4.1.8 IJIOCKOTO  KOHJIGHCATOpa. DJHEPrus  3apsHKCHHOTO
KOHJICHCATOpa
TexHu4eckue yCcTpoMCTBA: IEKTPOCKOIL, dJIEKTPOMETP,
419 ANEKTPOCTaTUYECKas 3aIuTa, 3a3eMJICHHE
o ANEKTPONPUOOPOB, KOHACHCATOP, KCEPOKC, CTPYHHBII
MIPUHTEP
4110 [IpakTuueckue paboThl. M3MepeHue 3IeKTpPOEMKOCTH
o KOHJIeHCATOpa
[NOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJAX
491 YcnoBus CylecTBOBaHUS IOCTOSTHHOTO AIEKTPUYECKOTO
o Toka. Mcrounnku Toka. Cuna Toka. [locTossHHBIN TOK
422 Hamnpspkenune. 3akon Oma aiia yqacTka 1enu
493 DnexTpuyeckoe COIPOTHBIICHUE. VY nenbHoe
o CONPOTHBJIEHHE BENIECTBA
42 424 [TocnenoBarensHOE, napasuiebHOe, CMEIIIaHHOE
COETMHEHHUE MPOBOIHUKOB
4.2.5 Pabota anexrpuueckoro Toka. 3akon J[xoynsa — Jlenna
4.2.6 MOIIHOCTB TEKTPUIECKOTO TOKA
anekTpoaBkymas cuna (nanee — 3/1C) u BHyTpeHHee
497 COMPOTHUBIIEHUE WCTOYHMKA TOKa. 3akoH Owma s

MOJIHOM (3aMKHYTOH) snekTpuueckor nenu. Koportkoe
3aMbIKaHHEC




4.2.8

ONEeKTpOHHAas MPOBOAMMOCTb TBEPABIX  METAJLJIOB.
3aBUCUMOCTh COIPOTUBIICHUS METaJUIOB oT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

DnexTpuuecKuil ToK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX
IIy4KOB

4.2.10

[HonynpoBonuuku.  CoOCTBeHHass U NPUMECHas
MPOBOAMMOCTh  MOJYNPOBOJHUKOB. (CBolicTBa p-Nn
nepexoa. [1omynpoBoJHUKOBBIE TPHOOPHI

4211

DIIEKTPUUYECKUI TOK B 3JIEKTPOJIUTAX.
DNEKTPOIUTHYECKAs AUCCOIUAIINS. DIEKTPOIIN3

4.2.12

DnekTpuueckuii Tok B razax. CaMOCTOATENbHBIN U
HECaMOCTOSITENIbHBIA ~ pa3psan.  Paznuunble  TUIBI
CaMOCTOATENbHOTO pa3psaaa. Monuus. [1nazma

4.2.13

TexHudeckue yCTpOMCTBA: aMIIEpMETP, BOJIBTMETP,
peocTtar, WCTOYHMKM TOKa, JJIEKTPOHATPEBATEIbHBIE
pudopBHl, JIEKTPOOCBETUTENbHBIE npudopsl,
TEPMOMETP  CONPOTUBJICHMS, BaKyyMHBbIM  JMOZ,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN
MO, FalbBaHUKa

4.2.14

[IpakTuueckne paboTel. UM3ydeHHe  CMELIAHHOTO
COETMHEHUS PE3UCTOPOB.

N3mepenue DJIC McTOUYHMKA TOKAa U €r0 BHYTPEHHETO
conpotusnenus. Habmonenue snexTponmsa

11 KUIIACC

Kon
pasnena

Koanposepsiemoro
3JIeMEeHTa

IIpoBepsiemble 3JIeMEHTHbI COIEPKAHUSA

4

SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S UHAYKIUA

43.1

IloctositHHBIE MarHuThl. B3auMoaelcTBHUE MOCTOSHHBIX
MAarduToOB

4.3.2

MaruutHoe 1mone. BexkTop MarHMTHOM WHAYKLUH.
IIpunuun  cynepno3unuu.  JIMHMM ~ MarHUTHOU
uHaykuud. KapTrHa nTuHUN MarHUTHOW MUHTYKIIUU 1Ot
IMOCTOSTHHBIX MarHUTOB

4.3.3

MarnuTHoOe 1oJje NpoBOAHNKA ¢ TOKOM. KapTuna nuHuit
MOJIsI JUIMHHOTO MPSIMOTO TMPOBOJHHUKA U 3aMKHYTOTO
KOJIBLIEBOI'O MPOBOJHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzanmonelicTBre MpoOBOIHUKOB C TOKOM




4.3.4

Cuna Amnepa, €€ MOAyNb U HallpaBJIEHUE

Cuna JlopeHia, e€ MoayJib U HampaBiieHHe. J[BrxKeHue

435 3apsOKEHHON YacTHUIIbI B OJHOPOJAHOM MAarHMTHOM ITOJIE.
Pabota cuibl Jlopenna
4.3.6 SIBreHre ANeKTPOMArHUTHON WHIYKITUU
4.3.7 [ToTok BeKTOpa MArHUTHOM MHIAYKLIHUHU
438 OJIC mHayKuu. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIUU
o dapajes
BuxpeBoe snexkrpuueckoe mone. IOJC uHOyKnuu B
4.3.9 MIPOBOJTHUKE, JIBIDKYIIIEMCS MOCTYIATEIbHO B
OJIHOPOJTHOM MarHUTHOM T10JIe
4.3.10 [TpaBumno Jlena
4311 NunyktuBHocTh.  SBnenue  camoumuaykiuu. J[C
o CaMOMHTyKITUT
4.3.12 DHeprus MarHUTHOTO MOJIs KaTYHIIKU C TOKOM
4.3.13 DNIEeKTPOMArHuTHOE IOJIE
TexHUYECKHE YCTPOMCTBA: IOCTOSIHHBIE MAarHUTHI,
4.3.14 AJEKTPOMATHUTBI,  3JEKTPOJBUIATENb,  YCKOPHUTEIN
9JIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TICYb
[Ipaktuyeckue paboThl. V3ydeHHe MarHUTHOTO IIOJIS
4315 KaTyllku ¢ TOokKoM. HccienoBanue — JOeWCTBUSA

IIOCTOSIHHOTO ~ MarHWUTa Ha  paMKy C  TOKOM.
HccenenoBanue SiBIeHUS 2IEKTPOMArHUTHON MHIYKIIUN

5 KOJIEBAHHW A U BOJIHBI
MEXAHUWYECKUWE U SJIEKTPOMAT'HUTHBIE KOJIEBAHM A
KonebarenpHass cuctema. CBoOOmHBIC KOJEOaHHUS.
51.1 lapmonnueckue  komebanus.  [lepwon,  dacrora,
aMITuTya 1 (hasza KoseOaHuit
512 IIpyxvHHBIN MagsTHUK. MaTeMaTU4eCKUN MasTHUK
YpaBHeHue TapMOHUYECKHX KoJIeOaHUH.
513 Kunemarnueckoeu JUHAMHYISCKOE OTMCaHNe
5.1 KOJ1e0aTeIIbHOTO JIBH)KCHHUS
[TpeBparenue SHEPTUU npu TapMOHHYECKHUX
514 konebanusx. CBs3b aMIUIUTYIbI KOJeOaHUN MCXOMHOMN
BEJIMYMHBI C aMIUIUTyaMU KoJieOaHuil e€ CKOpOCTH U
YCKOpEHUs
KonebarenbHblii KOHTYp. CBobosHbIe
5.15 ANEKTPOMArHUTHBIE KOJIeOaHUs B HACaTbHOM

KoJiIe0aTeIbHOM KOHTYpC. Amnamorus MCKAY




MCXAaHUYCCKHMMHU U IJICKTPOMArHUTHBIMU KOJIEOAHMSIMH.
®opmyna Tomcona

5.1.6

3aKOH  COXpaHCHWs  DJHEPrHM B HJCAILHOM
K0JIeOaTeIbHOM KOHTYpE

5.1.7

BBIHY)KILGHHBIC MeXaHNYeCcKHe Kojebanusa. Pe3onaHc.
Pe3onancuas KpuBas. BBIHY)KIICHHBIC
SJICKTPOMAarduTHBIC KoJIe0aHusI.

5.18

[Tepemennbiit Tok. CUHYCOUJATBHBINA TEPEMEHHBIN TOK.

5.1.9

MOH_[HOCTB MNEPpEMCHHOI0  TOKa. AMHHI/ITYI[HOG u
HeﬁCTBYIOLHee 3HAYCHUC CUJIbI TOKA U HAITPSXKCHUA

5.1.10

Tpanchopmarop.  IlpomsBoacTBo,  mepenadya U
NMOoTpeOIeHUE FIECKTPUUECKON IHEPTUH. DKOJIOTUYECKUE
PUCKH TIpH TIPOU3BOJCTBE JJICKTPUUECKOM IHEPTHUHU.
KynpTypa  uWcmonb3oBaHusi ~ SJEKTPOIHEPTUU B
MOBCEHEBHOW KU3HU

5.1.11

TexHuueckue ycrpoiicTpa: celicMorpad, 31eKTpUIECKUi
3BOHOK, JINHUU JJIEKTPOIIEpenay

5.1.12

[TpakTueckue paboThl. MccnemoBaHue 3aBUCHUMOCTH
nepuoga Majblx KoJieOaHWW Tpy3a Ha HUTH OT JUTHHBI
HUTHU U Macchl Tpy3a. MccnenoBanne nepeMeHHOro ToKa
B Lend U3  IOCJIEI0BaTeIbHO  COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U Pe3UcTopa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHnudyeckue BOJHBI, YCJIOBHUS PaCIpPOCTPAHCHHUS.

5.2.1 [Tepuon. CKOpOCTh pacnpoOCTpaHEHUs! U JJIMHA BOJIHBI.
[Toriepeuynble ¥ IPOIOJIbHBIE BOJTHBI
592 WNnTtepdepenuus u  audpakuus MeXaHHMYECKHUX
o BOJIH
593 3Byk. CkopocTb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa.
o Temb6p 3ByKa
DJNEeKTPOMarHuTHbIE BOJHBI.  YCIOBHS — W3IY4YEHUs
524 AJIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTanus
o BekTOpoB E, B ¥ U B 3IEKTPOMAarHWUTHOW BOJIHE B
BaKyyMe
CBoOliCTBa  2JIEKTPOMAarHUTHBIX ~ BOJH:  OTpPaXEHHE,
5.25 IIPEIOMIIEHUE, HOJIIpU3aLus, Tudpakuus,
uHTepdepeHtwst. CKOPOCTh AIMEKTPOMArHUTHBIX BOJTH
526 [Ilkama  2J€KTPOMAarHUTHBIX  BOJH. [IpuMeHeHue

SJICKTPOMArHUTHBIX BOJIH B TCXHUKC U 6LITy




5.2.7

HpI/IHLII/IHI:I PaarOCBA3U U TCICBUACHUS. PaI[I/IOJIOKaLII/ISI.
DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl

5.2.8

Texauyeckne yCTpOCTBA: MY3bIKaJIbHBIC
MHCTPYMEHTBHI, YIBTPa3BYKOBasi TUArHOCTUKA B TEXHUKE
U MEOUIMHE, pajap, paguoNpHEMHUK, TEJIEBHU30D,
aHTeHHa, tenedon, CBU-neyn

5.3

OIITUKA

5.3.1

[TpssmonuHEHOE pacnpocTpaHeHue cBeTa B
oaHopo HoM cpene. JIydu cBeta

5.3.2

OtpaxeHue cBeTa. 3aKOHbI OTPaXEHHUS  CBETAa.
[TocTpoeHue n300paxeHHid B MIOCKOM 3epKae

5.3.3

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA.
AOGCOIOTHBIN NOKa3aTesb NPEeIOMIICHUS

5.34

[Tonnoe BHyTpeHHee oTpaxkeHue. [lpenenbHbIil yroa
MOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.35

Hucnepcus ceeta. CrioskHbINM cocTaB Oemnoro ceera. L{ser

5.3.6

Cobwuparomye 1 paccenBaroIne JTUH3bI. TOHKas JTUH3A.
@OKYyCHOE pPacCTOSSHHE M OINTHYECKAsl Cujia TOHKOH
muH3bl. [locTpoeHrne M300pakeHHW B COOMPAOIIUX U
pacceuBaromux JuH3ax. Dopmyna TOHKOM JIMH3BI
VBeaudeHue, JjaBacMoe JIMH30M

5.3.7

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONITHKH

5.3.8

Wntepdepennust cera. KorepeHTHble HCTOYHMKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB U MHUHHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(]a3HBIX
KOT'€pEHTHBIX HCTOYHHUKOB

5.3.9

Hudpakuus csera. uppakuronHas pemerka. Y cioBue
HaOJIOZCHUsT TJIABHBIX MAaKCUMYMOB IMIpHU NaJIeHUH
MOHOXPOMAaTHYECKOIO0 CBETa Ha JAUQPPAKIHOHHYIO
peleETKy

5.3.10

HOJIHpI/I?»aLII/I}I CBCTa

5.3.11

TexHuvyeckne ycTpoMCTBa: OYKHM, JIymna, QoToarrmapar,
MPOEKIIMOHHBIM  anmapar, MHMKPOCKOII, TEJECKOIL,
BOJIOKOHHAsl  ONTHKA, AU(PAKIHOHHAS  PElETKa,
MOJISIPOUL

5.3.12

[IpakTnueckue pabGoThl. M3mepenune  moxasarens
npesnomienus. MccnenoBanue cBoicTB n300pakeHH B
nuH3ax. Habmonenue aucnepcuu ceera

SJIEMEHTAI CITELIUAJIBHOM TEOPMH OTHOCUTEJILHOCTH




I'paHunBI IPUMEHMMOCTH KJIACCHUYECKONW MEXAHUKHU.
ITocTynarel TEOpUY OTHOCUTEIBHOCTU: UHBAPUAHTHOCTh

6.1 MOJAYJSl CKOPOCTM CBETa B BaKyyMe, MPUHIIMIT
OTHOCUTEIIbHOCTH DUHILTEeHHA
6.2 OTHOCUTENBHOCTh  OJHOBPEMEHHOCTHU.  3aMeJICHHE
' BPEMEHHU U COKPAIICHUE JITTUHBI
6.3 DHeprus ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsI3b MacChl C DHEPTHEH W HMMIYJIbCOM CBOOOIHOM
' YacTULIbI. DHEPrHsl MOKOsi CBOOOHOMN YaCTHUIIBI
7 KBAHTOBAS ®U3MKA
DJIEMEHTBI KBAHTOBOM OITTUKU
711 ®otonbl. Popmyna [Tnanka cBs3u 3HEprun POTOHA C €TO
o 4acTOTOW. DHEPrus U UMIYJIbC POTOHA
712 OtxkperTre u uccnenoBanue porodddexra. OmbrTer Al
o CrouneroBa. 3akonsl horodddexra
7.1 713 VYpaaenue DitHmrediHa s porodddekra. «KpacHas
o rpanuma» Gorosddexra
7.1.4 Jasnenue cBera. OnbiTel [1.H. JIeOenena
7.1.5 XUMHUYECKOE ICMCTBHUE CBETA
716 Texnudeckue ycrpoiicta: (goTtosnemenT, GoToaaTymK,
o cosiHeyHas Garapest, CBETOAMOL
CTPOEHUE ATOMA
Mopens aroma Tomcona. OnbiTel Pezepdopna mo
7.2.1 HCCIIEIOBAHUIO CTPOEHHMS aToma. [InanerapHas Mmoaenb
aToma
[Toctynatel bopa. M3nyuenue u nornomieHne GOTOHOB
799 MpU TEepexoJie aToMa C OJHOTO YpPOBHSA JHEPTrUU Ha
o apyroit. Bumer criektpoB. CrekTp ypoBHEH 3HEpruu
aToma BOJ0poJia
7.2 BosHoBble cBoiicTBa wactull. Bomnbel ne bpoitns.
7.2.3 KopnyckynspHo-BoniHOBOM — nyanmu3Mm.  udpakums
AJIEKTPOHOB Ha KpHUCTAJIIaX
794 CroHTaHHOE W BBIHYXJCHHOE M3TydeHHE. Y CTpOHUCTBO
o U IPUHIMIT paOOTHI Ja3epa
795 TexHuueckne yCTpPOWCTBA: CIIEKTPaJbHBIA  aHAIMU3
o (cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTEP
796 [Tpaktuyeckue pabotsl. HaOmromenue nuHeRvaToro
o CIieKTpa
7.3 ATOMHOE AP0




7.3.1

Metoabl HaOMIOACHUS U PETHCTPALMU AJIEMEHTAPHBIX
4aCTUL]

7.3.2

OtkpeiTe paanoaktuBHOCTH. OnbITel Pesepdopaa mo
ONpENICTICHUI0 COCTaBa PATUOAKTUBHOTO HW3IIyUYCHHUS.
CaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BrnusHue
PaOaKTUBHOCTH Ha )KUBBIC OPTAaHU3MBI

7.3.3

OTKphITHE TPOTOHA W HEWTpoHa. HykioHHas mojnenb
anpa I'elizenOepra — MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M3oTonsl

7.3.4

Anbda-pacniaz. DIEKTPOHHBIM W TO3UTPOHHBIA OeTa-
pacnan. ['amma-usnydenue. 3aKOH PagUOAKTUBHOIO
pacmaja

7.3.5

DOHeprus CBsI3U HYKJIOHOB B sijpe. SInepHble CHIIBL.
Jedext maccsl siapa

7.3.6

Snepusle peakuuu. [leneHue U CHHTES sSAep

7.3.7

Snepusiii peaktop. Tepmosnepusbiii cuates. [Ipodiemsl
U TIEPCTICKTUBHI SIICPHON SHEPTETHKU. DKOJIOTHUECKHUE
aCIIEKTHI SIICPHON IHEPrETUKHU

7.3.8

OneMeHTapHble  4YacTulbl. OTKpBITHE  IO3UTPOHA.
OyHAaAMEHTAJIbHBIE B3AUMOAECHCTBUS

7.3.9

TexHuueckue  yCcTpoiicTBa:  JO3UMETp,  Kamepa
Bunbcona, siaepHblil peakTop, arToMmHas 6omOa

7.3.10

[Tpaktuyeckue pabotsl. MccnenoBanue TPEeKOB YaCTHIL
(o roToBBIM (oTOorpadusim)

OJIEMEHTHBI ACTPOOU3NKU

8.1

Bun 3Bé3nHoro neba. Co3Besausi, sipKue 3BE3BI,
IUIAHETHI, UX BUJIUMOE JBHKEHHE

8.2

Conneunas cucreMa. [lmaHeTsl 3e€MHOM TpyHIbI.
IInaHeTel-TUraHTBl M WX CIYTHHUKH, KapJIMKOBBIC
11aHeTsl. Masble Tena ColHEYHOM CUCTEMBI

8.3

Comnune, Qorochepa u armochepa. ConHeuHas
AKTUBHOCTbH

8.4

Ucrounnk sneprun CosHIa U 3BE3]T

8.5

3BE31bI, HMX OCHOBHBIE XapaKTEpUCTUKHU: Macca,
CBETUMOCTb, PaaUyC, TEMIIEpaTypa, MX B3aUMOCBS3b.
JuarpaMma «CHEKTpajdbHBIM KJIacC — CBETHUMOCTbY.
3BE3abI IVIABHOM IIOCJIENOBATEILHOCTH. 3aBUCHMOCTE
«Macca — CBETUMOCTB» JUIT  3BE3X  TJIABHOM

IOCJICA0BATCIBHOCTHU




8.6

BuyTtpennee crpoenue 3BE€31. CoBpeMEHHbIE
IIPEJICTaBICHUS] O MIPOUCXOXKAEHUH U 3Boounn ColHla
1 3BE3/1. DTallbl )KU3HU 3BE3]

8.7

Mneunslii Ilyre — Hama Tamaktuka. ChnupanbHas
crpykrypa ['anaktvku, pacnpenesieHue 3BE3N, ra3a U
neun. ITomoxkenue u npmwkenue Connna B 'amakTuke.
[Tnockas u cheprueckas moacucTeMsl ['anakTuku

8.8

Tunsl ramakTuk. Paguoramaktuku v kBasapbl. YEpHbIe
JIBIPBI B siApax rajJakTHK

8.9

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa006:a.
Paz6eranne ramaktuk. Bo3pact u pammyc BceeneHnnoi,
Teopuss  bosbmoro  B3peiBa.  Mogens  «ropsyen
Bcenennoi». PennkToBoe n3nyyeHue

8.10

MacmrabHast ctpykrypa Bcenennoi. MeraranakTuka.
Hepeménnsie npo0ieMbl aCTpOHOMHUU




INPOBEPSEMBIE HA EI'D 10 ®PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMBbI CPEJJTHEI'O OBIIEI'O OBPA30BAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOIi 00pa30BaTeJILHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

1

ChopMUpOBaHHOCTE  YMEHHM  pacmo3HaBaTh  (UINYCCKUE  SBIICHHS

(mpotiecchbl) U OOBSACHATH UX HA OCHOBE MU3yYEHHBIX 3aKOHOB

BJ'Ia,I[eHI/IC OCHOBOIIOJararommuMmn (1)I/I3I/ILI€CKI/IMI/I IHOHATUAMHU U BCINYHUHAMHU,

XapaKTepU3YIOIMIMMH (PU3NUECKHE MTPOLIECCHI

CdopMupoBaHHOCTh YMEHHI MPUMEHSTh 3aKOHBI KIACCUYECKOW MEXaHUKH,
MOJICKYJISIPHON (DU3HKU U TEPMOJWHAMUKHU, SJIEKTPOAMHAMHUKH, KBAHTOBOM
Gu3MKKM I aHaIM3a U OOBSCHEHUS SIBJICHHM MHKPOMHUPA, MAaKpOMHUpA H
Meramupa, pas3jindath YCIOBHS (TpaHWIBI, OOJIACTH) TPHUMEHUMOCTH
bu3nYeCKUX 3aKOHOB, MOHMMATh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX
3aKOHOB M OTPAaHMYEHHOCTb  MCIIOJb30BaHUs  YaCTHBIX  3aKOHOB;
AHATM3UPOBATh (PU3UYECKHE TPOIECCHI, UCIIOJIb3Ysl OCHOBHBIC TOJIOKEHUS,

3aKOHBI 1 3aKOHOMCPHOCTH

CdopMUpOBaHHOCTh YMEHUS Pa3indyaTh yCIOBHS MPUMEHHUMOCTH MOJEIICH

(U3UYECKUX TEJ U IPOLIECCOB (SIBJICHUI)

CdopMupoBaHHOCTH YMEHUS PEIaTh PACUETHBIC 3a/1a4U C SBHO 33/IaHHOU U
HESIBHO 3aJJaHHOW (PU3WYECKON MOJENbI0: Ha OCHOBAHMM aHAllM3a YCIOBUS
BbIOUpaTh (U3MUECKHe MOJeNd, OTBEYalIlIue TpeOOBaHUSAM 3a/auH,
MPUMEHATH (HOPMYJIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJAThl (PU3NUECKUX
TEOpUU NPU HKCMNOJHb30BAHMM MATEMAaTUYECKUX METOJIOB PEIICHUs 3ajad,
MIPOBOJAUTH PACUETHl HA OCHOBAHUM MMEIOIIMXCS JaHHBIX, AHAIU3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOAbI PELIEHUS C YYETOM IOJYYEHHBIX

pe3yNbTaToB

PemaTth kauecTBEHHBIE 33/1a4H, TPEOYIOLIME MPUMEHEHUS 3HaHUN U3 Pa3HbIX
pa3zeNoB MIKOJIbHOTO Kypca PU3UKH, a TAKKE WHTETpallii 3HAHUN U3 IPYTHX
IIPEIMETOB  €CTECTBEHHOHAyYHOIO LHKJA: BBICTpauBaTh JIOTUYECKYIO
LIEMIOYKY PACCYKICHHUH C OIIOPON Ha U3YUYCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U

bu3nvecKue IBICHUS

BiianeHne OCHOBHBIMM METOAAMH HAY4YHOI'O IO3HAHUSA, UCIOJIb3YyEMBIMU B
¢buznKe: MPOBOAUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEINYHH,
BbIOMpasi ONTUMAIbHBIN CITOCOO U3MEPEHUs U UCII0JIb3Ys U3BECTHBIE METO IbI

OLICHKH l'IOl"peIJ_IHOCTeI\/'I I/I3MepeHI/II71, IMPOBOAUTD HUCCICIOBAaHUC



3aBUCHUMOCTEH  (U3MUYECKUX BEIMYMH C  HCIOJB30BAHHEM  IPSMBIX
U3MEpEHU, OOBSICHATH IMOJIyY€HHBbIE PE3yNbTaThl, UCIONb3Ys (pU3nUecKue
TEOpUH, 3aKOHBl W TOHSATHS, U JeNaTh BBIBOABI; COONIOAATH IpaBHIIa
0e30MmacHOro Tpyaa IpU IIPOBEJEHUHM HCCIEIOBaHUM B paMKax y4eOHOro
OKCIEpUMEHTa M y4eOHO-HCCIEeNOBATEeIbCKOW  JEATENBHOCTH  C
UCIIOJIb30BaHUEM LU(POBBIX U3MEPUTEIBHBIX YCTPOMCTB M J1a0OpaTOPHOTO

000opyI0BaHUS

CdopMupoBaHHOCTh YMEHUN aHAJIM3UPOBATh U OLIGHHUBATH IOCIEACTBUS
OBITOBOM U MPOU3BOJCTBEHHOM [1EATEIHHOCTH YEJIOBEKa, CBSI3aHHON C
(GU3HYECKUMHU TIPOLIeCCaMH, C TO3HMIHUKA SKOJIOTHYECKON O€30MacHOCTH;
MPEACTABICHUI O pallMOHAIBLHOM MPUPOIOIIOIB30BAHUH, & TAKXKE PA3YMHOM
UCIONIb30BAaHUU JOCTHKCHM HAayKd W TEXHOJOTHHM JJs JalibHEHIIero

Pa3BUTHA YCJIOBCUCCKOI'O O6IJ.[CCTBa

OBnazneHue pa3aM4HbIME ciocobaMu paboThl ¢ HHGOpMaluen HrU3nIecKoro
CONEepKaHUs C  HCIOJIB30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX
TEXHOJIOTHI; pa3BUTUE YMEHHUW KPUTUYECKOTO AaHalIu3a U  OLEHKHU

JIOCTOBEPHOCTH MOTy4aeMoi HHPOpMaIUU

10

CdopmupoBanHOCTH yMEHUHI IIPUMEHSATH OCHOBOIIOJIAraroIue
ACTPOHOMMYECKHE MOHATHS, TEOPUHU U 3aKOHBI JJIs aHAJIM3a U OObSICHEHUS
(GU3MUECKUX MPOLIECCOB, MPOUCXOIAIIMX Ha 3BE3aX, B 3BE3AHBIX CUCTEMAX,
B MEXIaJJaKTUYECKOW cpesie; IBHKEHUSI HEOECHBIX TEJl, BOJIOLUU 3BE3M U

Bcenennoit

HEPEYEHD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

EI'D 11O ®PU3UKE

Kon Kon

pazaena/t JJjieme IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

eMBblI HTA

1 MEXAHUKA
11 KMHEMATHUKA
111 Mexanunueckoe JIBUKECHUE. OTHOCHUTENBHOCTh
o MEXaHUYeCKOro ABmxkeHus. Cucrema orcuéra

112 MarepuanbHasi TOUKa.




1.13

114

1.15

TpaeKTOpPHA

Eé& pamryc-BeKkTop:
7 ()= (xle) Wr)=(e)),

TpaeKTopIIs,

]

IIepEMEIICHIIE! /
AF=F(ty)—T(t) =1, -1, = x

=(Ax. Ay, A),

Iy TE.
CroxeHIe [epeMelneHHil:

Ny =0 + 4,

CKopocTh MaTepuaibHON TOUKHU:

. AF _,
U=—o =T, =[u1,.u1,.u_].
At |y S
Ax . . ,
v, =—| =X, aHaIOTIYHO v, =}y,, U.=Z/.
Aty :

CIoxeHHe CKOpocTell: 0, =0, + 0, -
Brruncnenue nepemMeIeHus u MyTu MaTepualbHON TOUKU
P NPSIMOJINHEHHOM JIBH)KEHHH BIOJIb OCH X 110 Tpa(uKy

3aBUCUMOCTH Vx(t)

. _ AD _,
VeKopeHIle MaTepHATBHOI TOUKIL: d = A—L =0/=(a,.a,.a,).
T a0 ’

Au C .
a =—2= =(u,) . aHANTOTHYHO a, =(v, ), a.=(v.)".
Af |y ' ' e o

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE:

xX(t) = xg + vyt

Uy (t) — vg, = const




1.1.6

PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE ABUKECHUE:!

2
x(t)=x,+u, t+ %

v (t)=u, +at

a. = const
pl p
UJI - L’ﬁ.‘f = EHI [""’-2 _""’-1)

HPII JBILKEHIII B OTHOM HANPABIISHIIH IIVIE S =

!

1.1.7

CBoOoiHOE majieHue. Y CKOpeHHEe CBOOOHOTO TIaJICHHUS.

Vi

Yo o

O Xo ‘(

JIBmkeHue Tena, OpOIIEHHOTO MOJT YITIOM 0. K TOPU30HTY:

[.r{f} =X t Uyt =2, tUycosa-f

5 ~

i )
13'{?} = ¥y + Ut +—'ng2 =¥, t Uysina- r—%

v (t)=u, =u,cosa

v.(t)=v,, +g1=v,sino— g

g.=0
g, =—g =const

1.1.8

KpuBonunelinoe aBuxeHue. J[BrmkeHne MarepuanbHON
TOYKH MO OKPY>KHOCTH.
YrnoBas v JIMHENHAs CKOPOCTh TOUKU:

v = wR




1.2

[Tpu paBHOMEPHOM JIBUKEHUH TOUYKH IO OKPY>KHOCTH

_2n_2
w= = v

. LlenTpocTpeMuTeIbHOE YCKOPEHHE TOUKH:

Uy = 7 = w?R

. [losiHO€ yCKOpEeHHE MaTeprUaIbHOM TOUYKH

TBépnoe teno. [loctynarensHoe 1 BpalaTeibHOE

1.1.9 .
JIBUOKEHUE TBEPAOTO TeNa
JANHAMUKA
191 Nuepumanbubie  cucrembl  oTcu€ra. IlepBbii  3akoH
o Hsrotona. ITpunumn otHocuTensHOCTH ["anumes
Macca tena. IImoTHOCTE BeliecTBa:
m
1.2.2 p= v
Cua. [IpuHUun cynepro3uiy CUiL:
123 FpaBHOAeﬁCTB =F +F+..
Bropoii 3akon HetoTona: s MatepuansHoit Touku B UCO
F1 = ma1
124 Ap = FAt
npu
F = const
-—{—{—
Fifé F 21
125 Tperuii 3akoH HproTOHA I MaTEpUaAIbHbBIX TOYEK:

>

Fiy = —Fp




1.3

3aKoH BCEMHUPHOI'0O TATOTCHUA: CHIIBI NPUTAXKCHUA MCKIAY

TOYEYHBIMH MacCcaMy paBHBI
mim;

F=6—p5

Cuna tspkectd. LleHTp TskecTH Tena. 3aBUCUMOCTDH CHJIBI

1.2.6
TSDKECTH OT BBICOTHI N HaJg MOBEPXHOCTHIO IUIAHETHI
paguycom RO:
_ GMm
"7 Ry +hy?
Cuna ynpyroctu. 3akoH ['yka:
127 E. = —kx
Cuia tpenusi. Cyxoe TpeHue.
Cuita TpeHUsl CKOJIbKEHUS:
F;‘p = uN
1.2.8
Cuna TpeHus MoKos:
E, < uN
Koadduuunent tpenus
JlaBnenue:
L
1.2.9 P = ?
CTATHUKA
o
F
131

MOMEHT CUJIbI OTHOCUTEIBHO OCH BpallCHUA:

M| = Fl, te | — mutedo cuiter

-

F




OTHOCUTEIIbHO  OCH, MpOXOJflled  depe3  TOUYKY
NEPIECHIUKYISIPHO PUCYHKY
enTp macc Tena. LlenTp Macc cuCTeEMbl MaTepUAIbHBIX

TOYCK:

- -

myry + myry+...

7
132 M- mq +m2+

B onHOpoaHOM mOJIE TSKECTH

(g = const)
[EHTP MAacC Teja COBMAIAET C €0 HEHTPOM TSKECTH
VYcnosust paBnoBecus TBEpaoro tena B UCO:
[M;+M, +...=0

133

\[}:"1+F3+...=[J

3akoH [Tackansa

O1

(S2)

JlaBnaeHnwue B xxuagkocTH, rnokosmeiicsa B UCO:

p =Dpo + pgh

3akoH Apxumena:

-
-

FApX = _PBbITeCH

CCJIM TCJIO U ) KUAKOCTD ITOKOATCS B I/ICO, TO

FApx = ngBbITeCH

YcnoBue miaBaHus Tel

1.4

3AKOHBI COXPAHEHN A B MEXAHUKE

HMMiynbsc MaTepralbHON TOYKU:

p=mv

I/IMHYJIBC CUCTEMBI TCII:

P =01 +p2+




3aKOH U3MCHEHHS U COXpPaHCHUA UMITYJIbCA:

B CO

- -

Ap = A(pl + p2+- . ) = FlBHeuIHAt + FZBHemHAt-l_' .

B MCO , ecnmu
Ap = A(p; +p+...) =0

, €CITH

- -

FlBHe].LIH + FZBHEH.[H+- .=0

PeakTuBHOE ABMXKCHUE

F
ﬁ;ﬁx‘

Pabota cuibl Ha MajlOM NEPEMEILEHUN:

A=|ﬁ'|-|ﬂf|-co5 o=F, -Ax

{}'

—

v
MOIIHOCTh CUIBI:

€CJIN 3a BpEM4A
145 At

pa60Ta CHJIbI UBMCHACTCA HA , TO MOIIIHOCTD CHJIBI

AAd
P=—0 =F-p-cosa
ﬂf Ar—

1.4.6
Kunernyeckas 3Heprusi MaTepuaabHON TOUKH:




3aK0H U3MEHEHUSI KHHETHYCSCKOU OHEPIUH CUCTEMBL

MatepuanbHbix Todek: B MCO AExun = Al + A2 + ...

147

HOTCHHI/IELTIBHEU[ OHEPIu-i:

JUIA MOTCHIUAJIBHBIX CHUJI

A12 = ElrmTeHu - EZHOTeHu_: AE1'10Te1-u1

IToTenumanbHas YHEPrUs MaTepUaIbHON TOYKHU B
OJIHOPOZHOM I10JI€ TSDKECTH:

EHOTeHu = mgh

[TorennmanbHas SHEPTUA YIPYTO 1e(HOPMUPOBAHHOTO

TCaa:

kx?
EHOTeHu = T

1.4.8

3aKOH N3MCHCHH U COXpaHeHI/IH MexaHquCKOﬁ 3HepFI/II/I:
Erex = By + Emre:—m-.
B IICO AE,ex = Agcex HEMOTEHIL CHIs
B IICO AE,ex =0, ecll Agcex HeOOTEHI. CHI 0

1.5

151

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

['apmonnueckue  kojebaHMsl ~ MaTEpUAIbHOM  TOYKH.
Ammmutyna u ¢asa  konebanuil. KuHemaTnueckoe
OIMCAHUE:

x(f) = Asin( @t +o, ).

v () =x/.

a(H=(v.),=—e'x)=a +ax=0.
IZI€ X - CMEIICHNE U3 PAaBHOBECHS.

I[I/IHaMI/ILIeCKOC OIIMCaHHC:




rac

. DTO 3HAYHT, YTO
F, = —kx.

OHepreTuyecKoe OIHCaHKE (3akoH COXpaHEHHUs

MEXaHUYECKOI SHEeprun):

CBsi3p aMIUTUTY/ABI KOJICOAHUH CMEIIEHUS] MaTepHaIbHON
TOYKH C AaMIUIUTyZaMu KoJieOaHul e€ CKOpocTH U

YCKOPEHHUSL:

Upee =04, =04

[Tepuon 1 yactoTa KoeOaHU:

r=27_1

w Vv

Hepﬂoz[ MaJIbIX CBO60,I[HI>IX KoJIeOaHHH MaTeMaTUYECKOro

MasiTHHKaA.
1.5.2 ]
I'=12m |—
g
[Tepuos cBOOOIHBIX KOIEOaHUN PY>KUHHOTO MasTHUKA!
m
T=2n T
Bemnyxnennsle koneOanus. Pe3onanc. Pe3zonaHcHast
153
KpHBast
[Tonepeunsle u  mnpomonbHble  BOJHBL.  CKOpPOCTH
pacrnpocCTpaHCHUA U JJIMHA BOJHBI:
v
154 A=vT =—
v




WNuTtepdepentius u qudpakius BOJIH

155 3ByK. CKOpOCTh 3ByKa
2 MOJIEKVJISIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3UKA
Mopenu cTpoeHusi ras3oB, JKHIKOCTEH M TBEPABIX TeIl.
[Tycts TepMoamHaMuyeckas cucrema (Tesno) coctouT u3 N
OJIMHAKOBBIX MOJIEKYJI. Torjaa KOIU4ecTBO BEIIeCTBA
N m
TN w
211
rie
Ny
—yuciio ABorajipo, m — macca CUCTEMBI (Tena),
U
— MOJISIpHAasi Macca BellecTBa
2.1.2 TennoBoe IBUKEHHUE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 B3auMopeiicTBue yacTuil BelecTra
214 Jduddysus. bpoyHoBckoe ABIKEHHE
2.15 Mopenb uneansuoro raza B MKT
CBs3pb MEXIy JMAaBICHHEM W CpeaHell KHHETHYECKOM
SHEPrUeH MOCTYMATEIHFHOTO TEIIOBOTO IBFKEHUS MOJICKYIT
uaeansHoro raza (ocHoBHoe ypaBuenue MKT):
P=1m,nu: =En_fm¢u1 N
2.1.6 3 302 3 .
rre MO — Macca OJJHOM MOJIEKYJIHI,
N
n=y
- KOHIICHTPAIHS MOJICKYT
2.1.7 AoGcomotHas Temneparypa: T =t +273K
Cs3p TemmepaTypsl Ta3a CO CpedHed KHHETUYECKOU
2.1.8 SHEPTUEH TOCTYMATEIHLHOTO TEIUIOBOTO JBI)KCHHS €0

MOJIEKYJI:




2.19 VYpasuenue p = nkT
MOI[GJIB HUACAJILHOTO Ira3a B TCPpMOJJUHAMHUKCEC!
| Vpasrerre Merreeesa — Kianeipora
| BEIpakeHHe 114 BHYTPeHHEH HepIHH
VpaereHne Menzeneepa — KianelipoHa (mpHme
3aMIICI):
m RT
211 pV=RT=vRT=NikT, p=E"2
1 1
0 F k
BripazKeHne 11 BHYTPeHHell 3HepIl oJIHOAaTOMH
raza ([IpIMeHIIMEle (POPMEI 3alcH):
-3 3 3m 3
U==-VRT =—-NKkT ==—RT =ve, T=—pV
2 2 2L 2
3akoH I[aJ'[I)TOHa AT JaBJICHUA CMECH Pa3pCiKCHHBIX I'a30B:
211
p=p +pt..
1
N3omnporieccrl B pa3peKeHHOM Tra3e ¢ MOCTOSIHHBIM YUCIIOM
MOJICKYJI N (C IIOCTOAHHBIM KOJIHMYCCTBOM BCIICCTBA V):
uzorepMma (T = const): pV = const
211 uzoxopa (V = const):
2

= const

u3obapa (p = const):




<

— = const
T

I'paduaeckoe npenacrapaeHue nzonpoieccos Ha pV-, pT-u
VT- nnarpammax.

OObeIrHEHHBII ra30BbIA 3aK0H:
pV

— = const
T

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BEIIICCTBA V.

HaCI)IH_[eHHBIC U HCHACBIIICHHBIC IIapHI. KauecTtBennas

211 3aBUCHUMOCTb TUIOTHOCTH W JABJICHHS HACBIIICHHOTO mapa
3 OT TEeMIlepaTypbl, MX HE3aBHUCUMOCTh OT 00bEMa
HACBILIEHHOIO Mapa
Brnaxxnocts BO3yXa.
OTtHOCHTENbHAS BIAKHOCTB!
211 = Prapa(T)  Prapa(T)
4 Bl pﬁacmmnapa(T) B pHacmmnapa(T)
211 M3MeHeHHe arperaTHbIX COCTOSHUI BellecTBa: HCIapeHue
5 Y KOHJICHCAITUS], KUTIEHUE KUIKOCTH
2.1.1 N3MeHeHue arperaTHbIX COCTOSIHMM BEILIECTBA: IJIABJICHUE
6 U KpUCTAJIM3aLUs
211
- [TpeoOpa3oBanue sHEprun B (ha30BBIX MEpPEXoaax
2.2 TEPMOANHAMUKA
221 TemoBoe paBHOBECHE U TEMIIEpATypa
2.2.2 BHyTpeHHss sHEprUs
Tennonepenauya Kak cnoco0 U3MEHEHHsS BHYTpEHHEH
2.2.3 sHepruu  06e3  cosepuieHuss  paborel.  KonBekius,
TEIUIONPOBOAHOCTb, U3TyUEeHUE
KonngecTBo TEmIoThI.
224

VY nenbHast TEMI0EMKOCTD BEIIECTBA C:




3.1

Q = cmAT

VY nenpHas Temnora napooodpazoanus L: Q = Lm.

2.2.5 VenapHas TeroTa miasiacHus A: Q = Am.
VY nenpHas TemioTa cropaHus Tormmaa g: Q = gm
DneMeHTapHas paboTa B TEPMOIMHAMUKE:
A =pAV
2.2.6
Breruucnenne pabotel mo rpaduky mnporecca Ha pV-
Juarpamme
[TepBbIii 3aKOH TEPMOJTMHAMUKH
Q2 =AUz + Ay = (U, —Uy) + 4y
2.2.7
Anua0ara:
Q12 = 0= A1, = (U, — U) = AUy,
2.2.8 Bropoii 3akon TepmoauHamMuku. HeoOpaTumelie mporiecchl
[TpuniMne! aeiicTBrs TennoBbix mamuH. KIT:
_I_]:ABJ.]IH:EI'[ :‘-EBI‘P_|‘-KDJT| |‘-—ICLT[|
MakcumanbHoe 3nauenue KII. [{ukn Kapho:
2.2.1 Tore —Tion T
max T =My ) S -
901 YpaBHeHHe TEII0BOTO OanaHca:
o Q1+ Q2 + Q3+
1
DJIEKTPOAMMHAMUKA
DJIEKTPUYECKOE I1OJIE




3.11

OnekTpu3anus Tel U €€ MPOSBICHUSA. DIJICKTPUUECKUUI
3apsan. /[IBa Buzaa 3apsga. DJIeMEHTapHbIN 3JEKTPUUECKUN

3apsa. 3akoH COXpPAHCHUA DJICKTPUUICCKOIr'O 3apaaa

3.1.2

3.13

B3aumoneiictBue 3apsanoB. ToueuHble 3aps/ibl. 3aKOH
Kynona:
B OJHOPO/JHOM BEIIIECTBE C JUAICKTPUICCKOM

MMPOHUIACMOCTBIO

F=k|q1|-|?': — 1 |{?1|1?J

£ dmeg,  1°

Onekrpuueckoe nose. Ero nelicTBue Ha 3JIEKTpUYECKUE

3apsabl

3.14

3.15

Hanpspk€HHOCTD 31€KTPUYECKOTO MO

-

. F

qnpo6m>1171

ITone TouyeuHoro 3apsa:

OIHOPOJHOC ITOJIC:

E = const.

KapTrHbl mMHMI HANPS)KEHHOCTH ATUX MOJEN

IToTeHIINAIEHOCTH OJICKTPOCTATUYCCKOI'O I10JIA.

Pa3HOCTh MOTEHIMAIOB U HAIIPSKEHUE:
A1z = q($p1 — P2) = —qAp = qU.

HOTGHHI/IaIII)HaSI OHEpPIrUA 3apsAaia B JJICKTPOCTAaTHYCCKOM

I10JI1C.
W =q¢




HOTCHHI/IaJ'I SJICKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q

CBs13b HaHpH)KéHHOCTI/I IOJIA ¥ Pa3HOCTH MMOTCHIUAJIOB JIJIA

OIHOPOJHOI'O SJICKTPOCTATUYCCKOI'O I10JIA: U=Ed

[TpuHIMI CyEPHO3UIINH SIEKTPUUECKUX MOJICH:

3_1.6 E=E1+E2+,¢=¢1+¢2+

[TpOBOJHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPU IIPOBOJHUKA

3.1.7
Et=0

, BHYTPHU U Ha MOBEPXHOCTH MPOBOJHUKA (@ = CONSt

318 JusnexTpuku B IJEKTPOCTATUUECKOM ToJIe.
JusnexkTpudeckasi IPOHUIIAEMOCTD BEIIECTBA €

KOH,[[CHC&TOp. 9HeKTp0éMKOCTB KOHACHCATOpa:

q
c==+
U

3.1.9
DeKTPOEMKOCTh TNIOCKOTO KOHICHCATOpa!

_ €55 c
= P = &(y

HapannenLHoe COCIMHCHNEC KOHACHCATOPOB:

q =q1+q2+...,U1 = Uz =""CHapaJIJI_C1+C2+'"

311
0 ITocnenoBarenbHOE COEAUHEHUE KOHIEHCATOPOB:
1 1 1

U=Uit Uz @y =62 = — =t ot
nocn




BHCPFI/IH 3apsAKEHHOI'O KOHACHCATOpa:

3.1.1 qu CU?* ¢>
1 T T
3.2 3AKOHBI ITTOCTOSAHHOI'O TOKA
Cuna Toka:
1=2q
321 At |50
ITocTostHHBIN TOK: | = const
st moctrosinHOrO TOKa ( = It
392 VYcnoBust CylecTBOBaHUS AIEKTPUIECKOTO TOKA.
o Hanpsoxenne U u DJIC E
3akoH OMa aJ1d y4acTKa LeMu:
3.2.3 I = v
. . - R
DJeKTpUUYECKOe COTPOTHBIICHUE. 3aBUCHUMOCTh
COTIPOTHUBIICHUS OJTHOPOJIHOTO MIPOBOHUKA OT €0 JUTMHBI U
324 cedyeHus. Y 1eJIbHOE COMPOTUBIICHUE BEILIECTBA.
2. :
R=p-
s
Ucrounnku Toka. 3J]C ucTtouHmKa ToKa:
E = ACTOpOHHMXCHn
3.25 q
BryTpenHee conpoTuBIeHHe HCTOYHUKA TOKA
3akoH Oma 111 MOJHOM (3aMKHYTOM ) SJIEKTPUUYECKOM LIETH:
3.2.6 E=IR +Ir, otkyna




3.2.7

[TapayienpHOE COCIMHEHUE TIPOBOIHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapajm Rl RZ

HOCHCHOB&TGHBHOC COCAMHCHUC ITPOBOJHHUKOB:
U=UuUl+U2+..,11=12=..,
Rl‘[OCJI = Rl + R2+ -

3.2.8

Pa6ota snekrpuueckoro toka: A = UL,
3akon Jxxoynsa — Jlenmna:
Q = I?Rt

Ha pesucrope
UZ
R:Q=A =12Rt=IUt=7t

3.2.9

321

MonIHOCTh QJICKTPUYCCKOT'O TOKA:

Ad
P=— =IU

AL [y 0
TenioBast MOILITHOCTD, BbIJIEIsieMasi HA PE3UCTOPE:

P=PrR=2 =
R

MoniHoCTh HCTOYHHKA TOKA:

CBOOO/IHBIE ~ HOCUTENU  DJEKTPUYECKHUX  3apsiioB B

IMPOBOJHUKAX. MexaHu3MbI IpOBOAUMOCTHU TBépI[LIX




3.3

33.1

3.3.2

METAJUIOB, PACTBOPOB U PACIUIABOB AJIEKTPOJHUTOB, T'a30B.

ITonynpoBoaHuku. 1101y pOBOJHUKOBBIN U0
MAT'HUTHOE IT1OJIE

MexaHuueckoe B3aMMOJICUCTBHE MArHUTOB. MarLutHoe
nose. Bekrop  marHuTHOM — MHAyKIMH. [IpuHImn

CYHnEpIO3NINU MarHuTHbIX TOJICH:

- -

B = Bl +Bz+

JIlvHMM WHAYKOMM MarHutHoro nouss. KaprtuHa JMHUN
WHIYKIUU MAarduTHOI'O OJIS IIOJIOCOBOTO U

HOI{KOB006pa3HOFO IIOCTOAHHBIX MarHuTOB

OneiT Opcrena. MarHuTHoOe 1oje MPOBOJHUKA C TOKOM.
Kapruna nuHMA MHIYKIMH MarHUTHOTO MOJISL JAJUHHOIO
IpsIMOrO  NPOBOJHUKA M 3aMKHYTOI'O  KOJIBLIEBOTO

MMPOBOAHUKA, KAaTYIIKHU C TOKOM

3.3.3

Cuna Amnepa, e€ HalpaBJIEHHUE U BEJIMYUHA!
F, = IBlsina

, L€ O — yroJ MKy HallpaBJICHUCM MMPOBOAHHUKA 1 BEKTOPOM

>

B

3.34

Cuna ﬂopeHua, eé HaITpaBJICHHUEC U BCIIMYNHA:

Fnop =1 q | vBsina

IZIe 0. — YTOJl MEXy BEKTOpaMH

-

v

>

B

. I[BI/I}KCHI/IC 3ap$I)K€HHOﬁ YacTulbl B OATHOPOJHOM MarHUuTHOM

IoJIC

3.4

OJIEKTPOMATHUTHAA NHIYKINA

34.1

IToTok BCKTOpa Mar HUTHOM HWHAYKIHUU:

® = B,,S = BScosa




3.4.2

SBnenue snekTpoMarHuTHOW MHAYKIUK. DC uaayKIUn

3.4.3

344

3aKOH 3JIEKTpOMarHuTHOM MHAyKiuu Dapajes:

AD
E :—E :—(IJ;
Af—)

3JIC uHAYKIKU B IPSIMOM IPOBOIHUKE JUTUHOIA |,

ABUIKYIIEMCA CO CKOPOCTBIO

v

wllD
B OJJHOPOJIHOM MarHUTHOM moJe B:
| E; |I= Blvcosa

, TJIe 0. — YTOJl MeXXAy BeKTopoM B 1 HopMainbio

n

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BEKTOPLI

-
-

luv

; €CITH




TO
| E; |= Blv

3.45

[IpaBuio Jlenna

3.4.6

3.4.7

NHIyKTUBHOCT:
L= )
T
, o @ = LI
Camounnykuus. 9/IC caMOMHAYKIUU:

AT
E =— EL =—LI'
0

9Hepr WS MAariHuTHOTI'O ITOJISI KaTYIIKKU C TOKOM:

LI?
W=

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHbI

3.5.1

Koneb6arenbupiii KOHTYp. CBOOOJHBIC 3JIEKTPOMArHUTHBIE

KOHe6aHI/IH B UACAJIbHOM KOHe6aTeJIBHOM KOHTYpEC:
[4() = Gumesin o +)
11[' t)=q,=wq,__cos(wt+o,) =1__cos(wt +q,)

®opmyna Tomcona:

T =2nVLC

, OTKyJ1a




3.6

CBs13b AMIUIMTYABI 3apsAga KOHIACHCATOpa C aMHHHTy,HOfI
CHIJIbI TOKa npu CBO6OI[HLIX QJICKTPOMAruHuTHBIX

KoJIEOaHUX B nacaJibHOM KoJieOaTeIbHOM KOHTYpPC€:

Qoo = —

()]

3aKkoH COXpPAaHCHUS SHEPIruu B UACAIIBHOM KoJIEOaTEIbHOM

3.5.2 KOHTYpE:

3.5.3 By aeHHbIe 3JIeKTpOMarHUTHBIE KosiebaHus. Pesonanc
Ilepemennbiii  Tok.  Ilpom3BomcTBO, mepegada
noTpeOIeHUE IEKTPUUECKONU SHEPTUH

o4 cu* Lr* cut_ LI

+ = e = X — const.
2 2 2 2
CaoiicTBa 3JIEKTPOMATHUTHBIX BOJIH. Bzaumuas
OpHUEHTALIUSI BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE B
355 BaKyyMe:
E1lBlc
356 [Ixana 3JEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
o AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
OIITUKA
36.1 [IpamonnHEHOE pacHpOCTpPaHEHUE CBETAa B OJHOPOIHOM
- cpene. TouyeuHblit UICTOYHUK. JIyd cBeTa
3aKOHBI OTPaKEHUS CBETA.
a=p
3.6.2

ol P

LSS




3.6.3

[TocTpoenune n300pakeHHi B TUIOCKOM 3epKajie

3aKOHBI IIpCIOMJIICHUS CBETA.

[Ipenomnenue cpera:

nysina = n,sinf.

AOCOIIOTHEIN ITOKA3aTelIb IIPECIOMIICHUA:

c
Nagc = ;

OTHOCUTEIBHBIN TTOKA3aTENb IPETOMIICHUS:

Ny 1
n = —— = —
3.6.4 oTR T T v,
M
= n2
Xoq J1y4eil B Ipu3Me.
1||:":|_ = 1"2 - ”1}'1 = H:}.J
CooTHOIIEHHE YacTOT U COOTHOLICHHWE [UIMH BOJIH IIPH
[IepexoJile MOHOXPOMAaTHYECKOIO CBETAa 4YEpe3 TIpaHUlly
paszena IByX ONTHYECKUX CPEeN:
ny<mn 1,
oy “
3.6.5 [TomHOE BHYTpEHHEE OTpaKEHUE.
IIpenenbHbIiA yro MOJIHOTO BHYTPEHHETO OTPAYKEHUS:
, 1 np
Sinay, = =—
Noru ng
36.6 Cobuparomue U paccewBaroIlue JMH3bI. TOHKas JMH3A.

DOKyCHOE PACCTOSTHUE U ONITHYECKAsi CHjIa TOHKOW JIMH3HI:




3.6.7

3.6.8

3.6.9

3.6.

|

®opmyJsia TOHKOH JTMH3bI:

1
d

=

=
f_

VBenuueHue, 1aBacMoe JIMH30M:

h 111
F:—:—
H d

F\ h

f

o
B ciryuae paccenBaronieil JIMH3bI:

1
DO=F =—0,
D

| f 1
[=—=—1
d

Xopa Jiyda, MPOLIEAIIETO JUH3Y IO/ TPOU3BOJIBHBIM YIJIOM
K e€ riaaBHOM ontudeckoi ocu. Iloctpoenune n3odpaxeHuit
TOYKHU M OTpe3Ka MPSMON B COOUPAIOIINX U PACCEUBAIOLINX

JIMH3aX U UX CUCTEMax

dotoanmapar Kak onTuueckuit mpubop. Ima3 kak

OIITHYCECKaA CUCTEMA

WUntepdepennuss cBera.  KorepeHTHble  HMCTOYHUKH.

YcaoBus Ha6J'IIO,Z[CHI/I$I MAaKCMUMyMOB MW MHUHUMYMOB B




4.1

UHTEeP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX

KOTCPCHTHBIX HCTOYHHUKOB:

"

A
MaKCIIMYMBI — A=2m—, m=0,+£1,£2.£3 .

e

-

y
MITHIIMYMET — it.:{2m+1_];, m=0,£1,+2 +3,

)

HMudpakuus cBeta. Judpakunonnas pemérka. YciaoBue
HaONIONCHNST TJABHBIX MAaKCHMYMOB IIpH HOPMAaJIbHOM

MNaaCHU MOHOXPOMATHUYCCKOI'O CBETA C IIHPIHOP’I BOJIHEI A Ha

3.6.1 peérky ¢ nepuoaom d:
1
dsing,, =mim=0,+/-1,+/-2,+/-3,..
3.6.1
5 [ucnepcus ceera
KBAHTOBAS ®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOU 1V AJIN3M
411 ['unore3a M. Ilnanka o kBanTtax. ®opmyna [lnanka: E = hv
®dotonbl. JHeprus GoToHa:
E=hv= he _
=hv=—=pc
4.1.2
Nmnynse ¢poToHa:
_E hw h
p= c ¢ A
413 ®oroadpdexr. Ombitet  A.I.  CroneroBa.  3aKOHBI
o dboTtorddexra
VYpaBuenne DitHimTeiHa 17151 hoTodddekTa:
414

ECl)OTOHa = ABbIxosa + Exyymaxs




4.2

rae ,

hc
E(IJOTOHa =hv = 71
hc
ABbeo,aa = hv}cp = 1
Kp
2
mv~max
Evummax = 2 = elUsyy

4.1.5

JlaBlieHHE CBeTa.
JlaBieHne  cBeTa  Ha  MOJHOCTBIO  OTPAXKAKOUIYIO
MOBEPXHOCTh W HA  TOJHOCTBIO  MOIJIOIIAOIIYIO

IIOBEPXHOCTh

OU3NKA ATOMA

4.3

421

HnaHeTapHa;I MOACIBb aTOMa

4.2.2

4.2.3

43.1

[Tocrynatel bopa. U3nydenue u nornomenue GoTOHOB MPH
IIepexo/ie aTOMa C OJJHOTO YPOBHS YHEPIUU Ha JAPYTroil:

he
mn - .
S

hv = |EJ,r — Em|

JInHelyaTeie CIIEKTPBI.

CHeKTp ypOBHGfI 9HEPIUU aToOMa BOAOpOJaa:

_ —1369B

i

E

"

, o n=1 23 _.
n

OU3NKA ATOMHOI'O APA

Hyxnonnas monens siapa ['eitzen6epra — MBanenko. 3apsn

sapa. MaccoBoe 41ciIo AApa. H3oTombI

4.3.2

PannoakTHBHOCTE.

Anbda-pacnan:

A A4 4
7 X—75Y+ ;He




bera-pacnan.

DNEeKTPOHHBIN B-pacna;

A A 0 -
X7 Y + je+v,
[To3uTtponHsI B-pacnan:
A A Oz |
sX—=0Y + jE+ v,

M'amma-uznydenue

4.3.3

4.3.4

3aKkoH PAaAOAKTUBHOIO pacliiaga:

-t
N(t) = Ny % 2T

HYCTL M — Macca paaIuOaKTUBHOI'O BCILICCTBA. Torna

-t
m(t) =mgy* 2T

Snepusle peakuuu. [lenenue u CUHTE3 SAEp




