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Pabouas mnporpamma ydeGHOro mpeaMeTa pa3paboTaHa B COOTBETCTBHH C TpeOOBaHUSMHU
@denepalibHOTO TOCYAAPCTBEHHOTO0 OOPa30BAaTEIBLHOTO CTaHAApTa CpPeaHEro MnpoQeccuOHAIBHOTIO
obpazoBanust no crenuanbHocT 09.02.06 CetreBoe u cucremHoe agmuHucTpupoBanue. (IIpukas
Muno6puayku Poccun ot 09.12.2016 Ne 1548 «O0 yrBepkaeHun ¢GeaepalbHOr0 rocya1apcTBEHHOTO
00pa30BaTEeNBLHOTO CTAaHIAApTa CPEOHETr0 MPOPECCHOHATBHOIO 00pa3oBaHHUS IO CHCIHATBLHOCTH
09.02.06 CereBoe © CHCTEMHOE aIMUHUCTPUPOBaHHEY»), DenepalbHOrO TOCYAapCTBEHHOTO
00pa30BaTeNBLHOTO CTaHaapTa cpeaHero odmero oopasopanus (IIpukaz MunncTepcTBa 00pa3oBaHus U
Hayku P® or 17.05.2012 Ne413 «OO06 yrBepxkaeHuu ¢eaepaabHOTO TOCYAapCTBEHHOTO
0o0pa3oBaTeNpHOTO CTAaHAApTa CcpenHero oodmero oOpa3oBaHHS»), Ha OCHOBE deaepaabHOU
o0pa3oBaTenbHOI mporpamMmsl cpeanero oodmero oopazopanus (IIpukas MunucrepcTBa npocBeeHus
Poccuiickoit ®emeparmu ot 23 Hos0ps 2022 r. Ne 1014 «OO6 ytBepxkiueHuu ¢enepaibHOR
o0pa3oBaTesbHON MpOrpaMMBbl CpeaHero ooOmero obpazoBaHus») U (emepaabHON 00pa3oBaTEIBLHOMN
IIpOrpaMMel 10 yueOHOMY nipeamery Pusuka.

Opranmsanus-pazpadorunk: DPIBOY BO «CI'Y wumenn H.I'. UYepnsimesckoro» Komnemx
paguosnexkrponuku umenu [1.H. 6moukoBa

Pazpabotuuk: Baxmum E.B. — npenonaBatens Komtemka paguosnexrponnku nmenu [1. H. SI61oukoBa
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Pabouas nporpamma 1o ¢usmke Ha ypoBHE cpeaHero oouiero oopazoBanus (6a30BbIil ypoBEeHb
U3y4YeHHs IpEeIMEeTa) COCTaBJIeHAa Ha OCHOBE IOJIOKEHUH W TpeOOBaHUI K pe3yiabTaTaM OCBOEHHS
OCHOBHOH 00pa30BaTEIbHOM MPOrpPaMMBbl, MPEICTABICHHBIX B DenepaabHOM TOCYJapCTBEHHOM
oOpasoBaresbHOM cTaHmapTe cpeanero obmero odpaszoBanus (PI'OC COO), a Taxke ¢ yd€Tom
[Iporpammbl  Bociutanuss W Kounenuuu mnpenogaBaHusi ydeOHoro mpenmera «@Du3uka» B
oOpa3oBaTenpHbIX  opranuzanusx  Poccuiickoit ~ ®depepauuu, — peanus3ylOIIMX  OCHOBHbIE
00111e00pa3oBaTeIbHBIE TPOTPAMMBI.

MNOACHUTEJIBHAA 3AIIMCKA
Copnepxxanune Ilporpammbl HampaBieHO Ha ()OPMUPOBAHME E€CTECTBEHHOHAYYHOH KapTHUHBI
MHpa CTYJICHTOB MEPBOT0 Kypca npu o0ydyeHnH ux (usnuke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
nesTebHOCTHOrO moaxonaa. I[Iporpamma cootBerctByeT TpeboBanusM GI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, TPEJAMETHBIM M METalmpeIMETHBIM pe3yibTaTaM OOYYeHHs, a TaKKe YYUTHIBAET
HE00XO0AUMOCTh peallu3allii MEXIIPEIMETHBIX CBS3€H (PUM3UKU C €CTeCTBEHHOHAYYHBIMH y4EOHBIMU
npenMeramMu. B Hell onpenensitoTcss OCHOBHBIE L€ U3YYeHHsS] (PU3UKU HAa YPOBHE CPEAHETO OOIIEro
00pa3oBaHMsl, IUIAHUPYEMbIE PE3yJIbTaThl OCBOECHUS Kypca (PM3UKU: JTUYHOCTHBIE, METalpeIMeTHbIE,
npeIMeTHbIC (Ha 6a30BOM YpOBHE).
[Tporpamma BKJIHO4aET:
- IUIAHHpYEMbIE pe3ylbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM 4HCIIE
IIPEeIMETHBIE PE3YNIbTATHI;
- cojepxkaHue yueOHoro npeamera «dusukay,
- TeMaTHYeCKOe IJAaHMPOBAHUE C yKa3aHMEM KOJMYECTBAa YAaCOB HAa M3Y4YEHHE KaXJOH TeMbl U
XapaKTePUCTUKON y4yeOHOM N1eATENbHOCTH OOYyYaroIUXcs, pealn3yeMoil Mpu M3Y4EHUH ITHUX
TEM.

[Ipu pazpaborke paboueil mporpamMmbl B TEMATHYECKOM IUIAHUPOBAHHWU JOJDKHBI OBITH YUTEHBI
BO3MOKHOCTH MCIIOJIb30BaHUS AJIEKTPOHHBIX (IIM(PPOBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIOIINXCS
y4e0HO-METOIMYECKUMHU MaTepHajlaMu (MYJIbTUMEIUIHbBIE MPOrpaMMbl, 3JEKTPOHHBIE YYEOHUKU U
3aJJauHUKH, OJJIEKTPOHHbIE OHOIMOTEKH, BHUPTYyalbHblEe JIAOOPATOPUHU, UIPOBbIE MPOTPAMMBL,
KOJUIEKIIMM LUPPOBBIX 00pa30BaTENIbHBIX PECYPCOB), PEAN3YIOIIUMHU JUAAKTHYECKHE BO3MOKHOCTH
UKT, conepkaHre KOTOPBIX COOTBETCTBYET 3aKOHOATENbCTBY 00 00pa30BaHUU.

Pabouast mporpaMMa He CKOBBIBA€T TBOPYECKYIO MHUIMATHBY IpENoJaBaTesIeld U MPEeaO0CTaBIIsIeT
BO3MOKHOCTh JUIsl peall3alliil pa3iMyHbIX METOJMYECKUX IOJXOAOB K OpraHu3alui O0O0ydeHUs
¢u3MKe IpHU YCIOBUM COXpPaHEHUs 00s3aTeNIbHON YacTu cojaepxaHus Kypca. KomamdectBo yacoB B
TEMaTU4YECKOM IUIAHUPOBAHWM HAa W3YYEHUE KaXKIO0M TEMBI SIBJISETCSI OPUEHTUPOBOYHBIM U MOXKET
ObITh M3MEHEHO KaK B CTOPOHY YMEHBIIEHMS, TaK U YBEJIMYEHMS] B 3aBUCUMOCTU OT peallu3yeMbIX
METOJINYECKUX MTOAXO0I0B M YPOBHS IOJATOTOBICHHOCTH Y4aIUXCS.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O NPEAMETA «®U3UKA»

®dusnka KaKk Hayka O HamOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BRICTyNAsi B Ka4eCTBE Y4eOHOTO
IpeaMeTa, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHMI 00 okpyxatomem mupe. Kypc gpusnkun —
CUCTEMOOOpa3yIomMid /1711 €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJBbKY (U3NYECKHe
3aKOHBI JIeXKAaT B OCHOBE IPOLECCOB M SBJICHUHN, M3ydaeMbIX XHMHEH, Ouonoruel, ¢uzndeckoi
reorpadueid u actpoHomuei. lcmonb3oBaHWE W aKTUBHOE NPUMEHEHHE (PU3MYECKUX 3HAHHUMN
OIpeJieNIAeT XapakTep W Pa3BUTHE Pa3sHOOOPA3HBIX TEXHOJIOTUH B cepe ISHEpreTuKH, TPaHCIOpTa,
OCBOEHHUSI KOCMOCA, TOJyYeHHUS HOBBIX MAaTe€pHaJIOB C 33JaHHBIMU CBOMCTBaMH U Jp. M3ydenue
¢u3MKH BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHOHAyYHOW KapTUHBI MHpa
oOyuaronuxcsi, B GOpMUPOBAHNE YMEHUN MPUMEHSATh HAYYHBI METOJ MO3HAHUS MPH BBITOJHEHUU
UMH Y4eOHBIX UCCIICTOBAHUIM.

B ocHOBY kypca (U3HKH MOJIOKEH PpsJl UlIeH, KOTOpble MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI
€ro IOCTPOCHHU.



Hoea yenocmuocmu. B cOOTBETCTBUU C HEM KypC SIBJISETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJIEPKUT MaTepuan M3 BCEX pa3lesioB (PU3MKM, BKIIOYAET KaK BOIPOCHl KJIACCHYECKOH, Tak M
COBPEMEHHOW (PU3UKH.

Hoea zenepanuzayuu. B cooTBeTcTBUM C HEW Marepuan Kypca (QU3MKU OObEIUHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce siBisieTcsi (OPMHUPOBAHUE TMPEACTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanus NpeanoyiaraeT MCHOJIb30BaHWE T'YMaHMTAPHOIO
noTeHuana (pU3NYECKO HAyKH, OCMBICICHUE CBSA3M pa3BUTHS (U3UKU C Pa3BUTHEM OOLIECTBa, a
TaKXe C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U AKOJIOTHYECKUMH MPOOIEMaMH.

Hoea npuknaonoit nanpaenennocmu. Kypc Gusuku npeamnonaraer 3HaKOMCTBO € HIMPOKHM
KPYroM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoea 3Konozuzayuu peanusyercss IMOCPEICTBOM BBEJCHMS 3JIEMEHTOB  COJAEp)KaHUs,
MOCBAIIEHHBIX 9KOJIOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHBI C PA3BUTHEM TEXHUKU
U TEXHOJOTMH, a TaKke OOCYXIeHHs MpoOJieM pPALMOHAIBHOIO NPUPOAONOIb30BAHUA U
9KOJIOTMYECKOM 0€3011aCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMHU Kypca (U3MKM SBISAIOTCS (u3zndeckue Tteopuu ((popmupoBaHue
MPEJCTABICHUNA O CTPYKTYpPE MOCTPOSHUsS (PU3NYECKOH TeopHuu, poiu (yHIAMEHTAIBHBIX 3aKOHOB U
IPUHLUIIOB B COBPEMEHHBIX IPEJICTABICHUAX O MPHUPOJE, I'PAHUIAX NPUMEHUMOCTH TEOpHUH, A
OIMCAaHUs ECTECTBEHHOHAYYHBIX SIBJIEHUM U IIPOLIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOJAX0M B Kypce (U3MKU peanusyercs, Mpekae BCEro, 3a CYET
OpraHM3alMi SKCIEpUMEHTAIbHON nedrenbHOCcTH oOyuarouuxcsd. Jlig 06a30BOro ypoBHsI Kypca
(GU3MKH — 3TO HCHOJb30BAHUE CHUCTEMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB MU
nabopaTOpHBIX PabOT, KOTOpBIE B MporpamMMmMe OOBEAWHEHBI B OOLIMI CIUCOK YYCHHMYECKHX
IIPAaKTUYEeCKUX paboT. BelneneHune B ykazaHHOM IepedyHe Ja0OpaTOpHBIX padoT, MPOBOAUMBIX IS
KOHTPOJISI W OIICHKH, OCYIIECTBIIICTCS YYaCTHHKAaMH OOpa30BaTEIbHOTO Mpolecca HCXOAS U3
0COOEHHOCTEM TEeMaTWYeCKOro IUIAaHUPOBAHUS M OCHalleHus KabuHera ¢usuku. Ilpu sToMm
o0OecnieunBaeTcs OBJIAJIEHUE OOYYaroIIMMHUCS YMEHHUSIMH TPOBOJUTh KOCBEHHbBIE W3MEPEHUS,
UCCIIEIOBAaHMsI  3aBUCUMOCTEH (U3MYECKMX BEIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
MPETI0KEHHBIX TUIIOTES.

bonburoe BHUMaHNE YyAENAETCS PEIICHUIO PAaCUETHBIX M KaueCTBEHHBIX 3anad. IIpu stom ams
pacu€THBIX 3aJay TNPUOPUTETOM SIBIISIFOTCS 3aJadd C SBHO 33JaHHOM (U3MYECKOW MOJEINbIo,
MTO3BOJISIIOIINE MIPUMEHATh U3YyUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jelia Kypca, TaK
W MUHTErpUpys 3HAHUS U3 pPa3HbIX pa3aenoB. [ KauecTBEHHBIX 3a/lad IPUOPUTETOM SIBISIOTCS
3aJJaHUs Ha OOBACHEHHME IMPOTEKaHWs (U3NYECKUX SIBJICHUH U IMPOLECCOB B OKPYXKAoWIEH XKHU3HH,
TpeOytoniye BIOopa GU3NYECKOo MOIETH ISl CUTyallMH MPAaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmMu PI'OC COO k MaTepHalibHO- TEXHUUECKOMY 00eCIeueHHIO
y4eOHOro Tpoiiecca 0a30BbIi YPOBEHb Kypca (U3UKU JOJKEH M3ydaTbCs B YCIOBUAX MPEIMETHOTO
KaOuHeTa (PU3MKH WM B YCJIOBUSX WHTETPUPOBAHHOIO KaOWHETa MPEAMETOB €CTECTBEHHOHAYYHOTO
nukina. B kabunere ¢Gu3MKM AOMKHO OBITH HeoOXomauMmoe JgabopaTopHOE OOOpYIOBaHHE IS
BBINOJIHEHUS YKA3aHHBIX B IPOrpaMMe MPAaKTUYECKUX paboOT U JEMOHCTPAIIMOHHOE 000py/I0BaHHE.

JemoHcTpanmionHOoe  o0opyaoBaHuE (OPMHUPYETCS B COOTBETCTBHM C  IPUHITUTIOM
MUHHUMAaJIBHOHN JI0CTaTOYHOCTH M 00€CIeunBaeT MOCTAHOBKY MEPEUUCICHHBIX B IPOrpaMMe KITFOUEBBIX
JNEMOHCTpAallMi A7  WCCIIENOBAaHUS H3Y4aeMbIX SIBICHHMM M MPOLECCOB, SMIHPUYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopatropHoe o0opyoBaHUE AJISl MPAKTHUECKUX PabOT popMUpPYETCS B BUIE TEMATUYECKUX
KOMILJIEKTOB M 00€CIIeYMBaETCsl B pacuéTe OJJHOI0 KOMIUIEKTa Ha JIByX oOyuatomuxcs. TemaTuueckue
KOMIUIEKTHl  JJAOOpaTOpHOro  OOOpYJOBaHMSI JOJDKHBI  OBITh IMOCTPOEHBI HA  KOMIUIEKCHOM
WCTOJIb30BAHUU AHAJIOTOBBIX M HU(POBBIX NPHOOPOB, a TaKXKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX
CHCTEM B BHJIE TN POBBIX Ja0OpaTOpU.

HEJHN U3YYEHUA YYEBHOI'O IIPEIMETA «®PU3UKA»

OCHOBHBIMH 1IENISIMU U3Y4YEHUS (PUUKU B 00ILIEM 00pa30BaHUU SBIISIOTCS:



- (opMuUpOBaHHME HMHTEpeca M CTPEMJICHHUS, OOYUYaIOMIMXCS K HAyYHOMY H3YUEHHIO MPUPOIH,
Pa3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

- pa3BUTHE  TPEICTaBICHHMH O  HAaydyHOM  METoJAe TMO3HaHusiA W  (opMupoBaHue
MCCIIeI0BATEIHCKOTO OTHOIICHHUS K OKPY)KAIOIINM SIBIICHUSIM;

- (opMuUpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yabTaTa U3y4eHHUs] OCHOB CTPOCHHUS MAaTEPHH
U (pyHIaMEHTaJIbHBIX 3aKOHOB (DU3HKH;

- QopmupoBaHue yMeHHI OOBSCHATH SIBJICHUS C WCIHOIb30BaHUEM (DHU3MUECKHX 3HAHUA U
HAaYYHBIX JJOKA3aTeIbCTB;

- (opMupoBaHHE TPEACTABICHUNA O PONM (DU3MKM I PA3BUTUS JPYIMX E€CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TuX Iieleld 00ecrneunBaeTcsl PEHIEHUEM CIEeIYIONMX 3aJad B IPOLECCEe H3Y4EHUs
Kypca (PM3UKH Ha YPOBHE CPEIHETO 00IIero 0Opa3oBaHMUs:

- mpuoOpeTeHue CUCTEMBbI 3HaHUH 00 00MMX (PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX,
BKJIIOYasi MEXaHUKY, MOJICKYJSIPHYIO (DU3HKY, JJIEKTPOJUHAMHUKY, KBAaHTOBYIO (DM3HKY U 3JIEMEHTEHI
acTpo(hu3uKH;

- (¢opMUpOBaHHWE YMEHUH NPHUMEHSATh TEOPETHYECKHE 3HAHHS Uil OOBSICHEHMS (UIUUECKHX
SIBJICHUM B IpupoaAc U AJid NPUHATUA IPAKTUUCCKUX peHIeHI/Iﬁ B HOBCGI{HGBHOﬁ KHU3HU,

— OCBOEHHE CIIOCOOOB DPELICHHUS Pa3IMYHBIX 33734 C SBHO 3aJaHHON (PU3NYECKOW MOJENbIO,
3aj1a4, MMOJPa3yMEBAIOIINUX CaMOCTOSTENbHOE CO3/laHue (PU3NUECKON MOJENH, aJeKBaTHOH YCIOBUAM
3a7a4u;

— IIOHMMAaHHEC (1)I/ISI/I‘ICCKI/IX OCHOB W IIPHUHIHWIIOB HeﬁCTBHﬂ TEXHHUYCCKHUX YCTpOI\/JICTB n
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHHUS Ha OKPYXKAIOLIYIO CPELY;

- OBIIQJICHWE METOJaMH CaMOCTOSITENIbHOTO IUIAHMPOBAHUS W TPOBEACHHS (HU3NIECKHUX
OKCIIEPUMEHTOB, aHaJIM3a W HMHTEpHpeTalud HWH(QOpMaluu, ONpeleNeHNus JOCTOBEPHOCTH
HOJY4EHHOTO Pe3yJIbTaTa;

— CO3/aHue YCJIOBUH JUIsl pPa3BUTHS YMEHHM NPOEKTHO-UCCIEN0BAaTEIbCKON, TBOPYECKOH
JEATEIbHOCTH.

MECTO YYEBHOI'O NPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC COO ¢usuka sBiasercs o0sA3aTENbHBIM IMPEIMETOM Ha YpPOBHE
cpenHero oOmero oopasoanus. [lanHas nporpaMma npeaycMaTpuBaeT u3ydeHue Gu3uku Ha 6a30BoM
ypoBHe B 00b€Me 124 yaca 3a ros1 00y4deHusl.

INIAHUPYEMBIE PE3YJbTATBI OCBOEHUA VYYEBHOI'O INPEJIMETA «®PU3UKA» HA
YPOBHE CPEJHEI'O OBIIETOOBPA3OBAHMUS (FA3OBbBIN YPOBEHD)

OcBoenue yuebHoro npeaMera «dusnka» Ha ypoBHE cpefHero o0iero oopa3oBanus (6a30BbIif
YpOBEHb) JIOJDKHO oOOecreynBaTh JIOCTH)KEHUE CIEAYIOUUX JUYHOCTHBIX, METAlpeIMETHBIX U
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JJMYHOCTHBIE PE3YJbTATBI
I'pasicoanckoe 6ocnumanue:

- c(pOpPMHUPOBAHHOCTh TPaXAAHCKON TMO3MLIMU  OOydYaromerocss Kak akTUBHOIO U
OTBETCTBEHHOT'O 4JeHAa POCCHUHCKOro OOIIEeCTBa;

- TIIpUHATHE TPagUIIMOHHBIX 00111eYeI0BeYeCKUX TYMaHHUCTHYECKUX u
JIEMOKPATUYECKUX LIEHHOCTEM;

— TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEpEcax I'PakJIaHCKOIro OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIICHUU U JIETCKO-IOHOILIECKUX OpPraHUu3alMsiX;

- YMEHHME B3aUMOJICMCTBOBaTh C COLUAIBHBIMM HWHCTUTYTAMHM B COOTBETCTBUM C UX
(YHKIIUSIMU ¥ Ha3HAUCHUEM;

— TOTOBHOCTb K T'YMaHHTAapHOM M BOJOHTEPCKON AEATEIBHOCTH.

Ilampuomuueckoe éocnumanue:
-  c(OpMHUPOBAHHOCTh POCCUNWCKON I'pakKAaHCKOUW WUJICHTUYHOCTHU, TATPUOTU3MA;



-~ IICHHOCTHOE OTHOIIEHHWE K T'OCYJapCTBEHHBIM CHMBOJIaM; JOCTHMIKEHHUSIM POCCHUMCKHX
y4EHBIX B 00J1aCTH (DU3UKH U TEXHHUKE.
/lyxoeno-upascmeenHnoe ocnumanue:

- ¢(hOpPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOIO IOBE/ICHUS,

— CIIOCOOHOCTH OIIEHMBATh CUTYAallMIO M MPUHUMATh OCO3HAHHBIE PELICHUS, OPHUEHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTU, B TOM YHCJE B JAEATEIBHOCTH YUYEHOTO;

— OCO3HAHME JUYHOTO BKJIA/Ia B TIOCTPOCHHUE YCTOMYMBOIO OyayIIEro.

Icmemuueckoe eocnumanue:

- DOCTETHYECKOE OTHOIIEHHME K MHpPY, BKJIIOUas 3ICTETUKY Hay4yHOI'O TBOpPYECTBA,
npucyuiero Gpu3ndeckoil Hayke.
Tpyooeoe socnumanue:

- HHTEpeC K pa3nuyHbiM cdepaM npodecCHOHATBbHOM JeATeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM ¢ (U3UKONM W TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymaymiei
poheccruu U peamn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE IUIAHBI;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M caMOOOpa30BaHUIO B 001acTH (PU3UKH HA
NPOTSHKEHUU BCEU KU3HU.

IKonozuueckoe éocnumanue:

- ¢hOpPMUPOBAHHOCTHh JKOJIOTUYECKONM KYJIbTYpbl, OCO3HAaHHE TIJ00aJBLHOIO XapakTepa
SKOJIOTUYECKUX MpoOJIeM;

- IUIAaHUPOBAHHE M OCYIIECTBIICHHE NSHUCTBUI B OKpYXKalollell cpele Ha OCHOBE 3HAHUS
LeJIel YCTOMYMBOTO Pa3BUTHS YEJI0OBEYECTBA;

- pacuiMpeHue OIbITa JEATEIBHOCTU SKOJIOTUYECKOW HaMpaBICHHOCTH Ha OCHOBE
MMEIOIIUXCSl 3HAHUW 10 (PU3HUKE.

Ilennocmu Hayunozo no3Hanus:

- c(opMHPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHsl GU3NUECKON HAYKH;

— OCO3HaHHME IIEHHOCTH HAay4YHOMW JIeSITEIbHOCTH, TOTOBHOCThH B IIpOllecCe U3YUECHUsT (PU3UKHU
OCYIIECTBIISITh MPOEKTHYIO U UCCIEA0BATEIbCKYIO AEATEIbHOCTh UHAWBUYAJIBHO U B TPYIIIE.

B mpomnecce nocTukeHUs JTUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOrpPaMMBbl CPEIHEro OOIIEro
oOpazoBanusi 1O (¢U3MKE Yy OOYYArOIIMXCS COBEPIICHCTBYETCS OSMOIMOHANBHBIA HMHTEJIEKT,
Iperoaralouii copMUpOBaHHOCTE:

- €camoco3HaHusl, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE dMOIIMOHAIBHOE COCTOSHUE,
BUJETh HAIpaBJICHUS Pa3BUTHs COOCTBEHHOM SMOIMOHAJIIBHON c(epbl, ObITh yBEPEHHBIM B
cebe;

- camope2ynuposanusi, BKJIFOYAIOIIIETO CaMOKOHTpPOJIb, YMEHUE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTHh aJalTUPOBATHCS K HMOIMOHAIBHBIM
U3MCHCHHUSIM U MIPOSIBIISATETHOKOCTD, OBITH OTKPBITEIM HOBOMY;

- GHYymMpeHHel Momusayuu, BKIIOYAONIEN CTPEMIIEHUE K JOCTHIXKEHHUIO 1IEJIU U yCIEXY,
ONTHMU3M, HHUIIMAaTUBHOCTh, YMEHHUE JI€HCTBOBATh, UCXO/Isl U3 CBOMX BO3MOKHOCTEN;

- sMnamuu, BKIOYAIOIIEH CTIOCOOHOCTh MOHUMATh YMOIIMOHAIIBHOE COCTOSIHUE JIPYTHX,
YUYUTBIBATH €r0 MpPHU OCYLIECTBJIEHUU OOIIEHHUs, CHOCOOHOCTh K COYYBCTBHIO U
CONEPEKUBAHUIO;

—-  COYUANbHLIX HABLIKOG, BKIIOYAIOIIUX CIIOCOOHOCTh BBICTpaWBaTh OTHOIIECHUS C
JNPYTUMU JIFOABMU, 3a00TUTHCS, IPOSIBIISITE MHTEPEC U pa3pemiaTh KOHQOIUKTHI.

METAIIPEJIMETHBIE PE3YJIBTATBI
YHuBepcanbHbIE MO3HABATEIIbHBIE ICHCTBUS
Bba3zoevie nozuueckue oeiicmeus:
- CaMOCTOATEIBbHO (hOPMYJIMPOBATh W aKTYyaIM3UPOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;
—  OmIpeNessITh MEIU IeSTeIILHOCTH, 3aJ1aBaTh NTapaMeTPhl U KPUTEPUH UX NOCTHXKCHHUS;
- BBIIBISITH 3aKOHOMEPHOCTH M TMPOTHUBOPEUHUS B PACCMATPUBACMBIX (HU3HUECKUX
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SIBJICHUSIX

- paszpabaTbiBaTh IUJIaH peLIeHUs IpoOJieMbl ¢ Y4€TOM aHajlM3a HMEIOLIUXCS
MaTepUaJbHbIX U HEMATEPUAIIBHBIX PECYPCOB;

— BHOCHUTb KOPPEKTHBBI B JEATEJIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJbTAaTOB LEIAM,
OLICHUBATh PUCKU IOCIEACTBUN JI€SITEIBHOCTH;

— KOOpPAMHHUPOBATh U BBINOJHATh PAOOTy B YCIOBUSX pEaJbHOrO, BUPTYAJIBHOTO |
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

— pa3BUBaTh KPEaTUBHOE MBILJICHUE [IPU PEIIEHUH KU3HEHHBIX IPOOIIEM.
baszoevie uccnedoeamensvckue oeiucmeus:

- BJIAJI€Th HAYYHOH TEPMHHOJIOTHUEH, KIIFOYEBBIMU MMOHATUSIMU U METOJ1aMU (U3NYECKOMN
HayKU;

- BJIQJIeTh HABBIKAMHU Y4YEOHO-HUCCIIEIOBATENILCKONM U IPOEKTHOH NeATEeNbHOCTU B 00JacTH
(pU3uKH; CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB pELISHUs 3a7a4
(hU3UYECKOro coJiepxKaHusl, IPUMEHEHHUIO PA3JIMYHBIX METOIOB [T03HAHUS;

- BJIAJAETh BUJAAMHU JIEATEIBHOCTU MO MOJYYEHUIO HOBOI'O 3HAHMS, €r0 MHTEpHpETallH,
MpeoOpa3oBaHUI0 M NPHUMEHEHUIO B Pa3IMUYHBIX y4YE€OHBIX CHUTyallUsX, B TOM YHUCJIE IIpU
CO3/IaHUU YYSOHBIX MPOCKTOB B 001acTH (DU3UKMU;

— BBUIBJIITH IPUYMHHO-CJIEACTBEHHbIC CBSA3M M AaKTyaJu3UpOBaTh 3ajady, BBbIIBUIATh
TUIIOTE3y €€ PelIeHUs, HaXOAUTh apryMEHTHI JUIsl JOKa3aTeJIbCTBA CBOUX YTBEPK/IEHUH, 3a1aBaTh
rapaMeTpbl U KPUTEPUU PELICHMUS;

- aHaJIM3UpPOBaTh IIOJYYEHHbIE B XOJE PELICHUS 3aJaud pe3yJIbTaTbl, KPUTHYECKHU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBMSIX;

- cTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJayd B 0Opa30BaTEIBHON EATEIBHOCTH, B
TOM YHCJIE IIPU U3y4YEHUHU (PU3HUKY;

- JlaBaTh OLIEHKY HOBBIM CUTyallusM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

— yMeTb [IEpEHOCUTD 3HAHUS MO (PU3HKE B MPAKTUYECKYIO 00IaCTh KU3HEAEATEbHOCTH;

- YMETb MHTErpUPOBATh 3HAHMS U3 PA3HBIX MPEAMETHBIX O0OJlacTeH;

BBIJIBUTaTh HOBBIE MJEH, NpeajiaraTb OpPUTMHAJIBHBIE MOAXOJbl M PEILICHUS; CTaBUTH
npoOeMBbl U 3aJlaui, JOMYyCKaIOIINe aJlbTepHATUBHBIE PELICHMUS.
Pabooma c ungpopmayueii:

- BJaJeTh HaBbIKAMHU TIOJy4YeHHUs] HHPOpMalUU (DU3UYECKOTO COAEp)KaHUS U3
HCTOYHHUKOB  Ppa3HbIX THUIIOB, CaMOCTOSTEIIBHO  OCYIIECTBIATH  IIOMCK, AaHAJW3,
CHUCTEMaTH3allMi0 M HHTEpHperauuo HUHGOpMAlMM  Pa3jIMYHBIX BHUAOB U GopM
MPEICTABIICHUS;

- OLIEHUBATh JOCTOBEPHOCTH MH(pOpMaIuu;

— HCIOJb30BaTh CpeACTBa HMH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTUM B
pElLIEHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX 3aJad C COOJIIOAECHHUEM
TpeOOBaHUIl SProHOMHMKH, TEXHMKH O€30MacHOCTH, TUTHEHBI, pecypcocOepeKkeHusl,
MPaBOBBIX U ITUYECKUX HOPM, HOPM MH(POPMALIMOHHON 0€3011aCHOCTH;

— CO3/1aBaTh TEKCThl (DU3UYECKOrO0 COJACpP’KaHUS B PA3IUYHBIX QopmaTax ¢ Yy4ETOM
Ha3HaueHus UHPOpMAIMM W  1EJIEBOM  ayAUTOpPHH, BbIOUpas ONTUMAJIbBHYIO  (Qopmy
NPEICTaBICHMS U BU3YyAJIN3alUU.

YHuBepcajibHble KOMMYHUKATHBHbIE 1efCTBHS
Obwenue:
— OCYIIECTBJISATH OOIIEHUE Ha YpOKaxX (PU3MKH M BO BHEYPOUHOU JEATEIHLHOCTH;
- pacrno3HaBaTh MPEANOCHUTKH KOH(MIUKTHBIX CUTYaIlUd U CMATYaTh KOHQIIMKTEI,
- pa3BEPHYTO U JIOTHYHO H3JaraTh CBOIO TOUKY 3PCHHUSI C MCMOIb30BAHHUEM SI3BIKOBBIX
CpEICTB.
CoemecmHuasn 0eamenibHOCMb:
— TOHUMATh U UCIIOJIB30BaTh IIPEUMYIIICCTBA KOMAHIHONH U WHIUBHIYIBHON padOTHI;
- BBIOMpaTh TEMATHUKYy W METOJBI COBMECTHBIX NEUCTBUH C y4€TOM OOIIMX HHTEPECOB H
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BO3MOYKHOCTEHN KaXJ0T0 YJIEHA KOJUIEKTUBA;

- DOpPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH WU KOOPAMHHUPOBATH
JEUCTBUSA 1O €€ NJOCTUKEHUIO: COCTABIIATH IUIAH NCHCTBUM, pacCIpeeIATh POJIXA C y4ETOM MHEHUH
YYaCTHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON paboOTHI;

— OLIEHUBATh Ka4E€CTBO CBOEr0 BKJIaJa M Ka)K0OI'0 y4YaCTHUKA KOMaHJbl B OOLIMI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

- IpemjiaraTb HOBBIE IIPOEKTHI, OLIEHMBATh UAEU C IO3UIMH HOBU3HBI, OPUTHMHAJIBHOCTH,
NPAKTUYECKON 3HAUUMOCTH;

-~ OCYLIECTBJISATh IIO3UTMBHOE CTPATETMYECKOE IIOBEJACHUE B pa3JIUMYHBIX CUTyalUsX,
MPOSIBJISITh TBOPUYECTBO U BOOOpa’keHUe, ObITh MHUIIMATHBHBIM.

YHuBepcaibHble peryJsiTUBHbIE 1efiCTBUS
Camoopzanuzayusn:

— CaMOCTOSITEJIbHO OCYUISCTBIIATH ITO3HABATEIBbHYIO NEATEIBHOCTh B 0O0JIACTH (PUBMKU U
ACTPOHOMMUH, BBIABIISTh MPOOJIEMbI, CTABUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;

— CaMOCTOSITEJIbHO COCTAaBJISITh IJIaH PELICHUs pacu€THBIX M KAauE€CTBEHHBIX 3aj]1ay, IUIaH
BBIMIOJIHEHUST MPAKTUYECKOM paboThl € Yy4YETOM HMEIOIIMXCS PEcypcoB, COOCTBEHHBIX
BO3MOHOCTEH U IIPEANIOYTCHUN;

— JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

- pacmMpsTh paMKHU y4eOHOro IpeaMeTa Ha OCHOBE JIMYHBIX IPEAIIOYTECHUN;

— JleflaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ceO0s OTBETCTBEHHOCTH 3a
pellIeHue;

— OLIEHUBaTh NPUOOPETEHHBINA OIBIT;

- cnocoOcTBOBaTh (OPMHPOBAHUIO U TPOSIBIICHUIO JPYIUIMH B O0JacTH (PU3UKH,
MOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

Camokonmponw:

- JlaBaTh OLICHKY HOBBIM CHTYalusM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTH, OLECHUBATH
COOTBETCTBUE PE3YJIbTATOB LEJSM;

— BJIaJIeTh HaBBIKAMM MO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JSHCTBUM
U MBICIUTENIBHBIX IIPOLIECCOB, HMX PE3yJbTaTOB M OCHOBAaHUW; MCIIOJIb30BaTh MPUEMBI
pediexcun uIst OLIEHKU CUTYyalM, BIOOpa BEPHOI'O PEIICHMUS;

- YMEThb OLIEHMBATh PUCKU M CBOEBPEMEHHO NMPUHUMATh PELICHUSIIIO UX CHUKEHMUIO;

- IPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX [IPU aHAJIN3E PE3YyJIbTATOB JEATEIbHOCTH.
Ilpunamue ceds u opyaux:

— TpUHUMATH ce0sl, HOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

- IIPUHUMATh MOTHUBBI U apryMEHTHI APYTUX NpPHU aHAIU3E PE3yJIbTAaTOB JESTEIbHOCTH;

- TpU3HaBaTh CBOE MPAaBO U IPABO APYTHUX HA OIIMOKH.

INPEAMETHBIE PE3YJIbTATBI
B npouecce usyuenus kypca ¢pu3nku 0a30BOro ypoBHs 00yJaromuiics HayunTCs:

- JEeMOHCTPHpOBaTh Ha IMpPHUMEpax poJib M MeCTO (HU3UKM B (POPMHUPOBAHUH COBPEMEHHOMH
Hay4YHOW KapTUHBl MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHHUKHM W TEXHOJIOTHH, B NPAKTUYECKOMN
JeSITebHOCTH JIFO/I€H, LIEJIOCTHOCTD U €IMHCTBO (PM3NYECKOM KapTUHBI MUPA;

— YUWUTHIBaTh TPAHUIIbl NMPUMEHEHMs] MU3yYEHHBIX (PU3MUECKHUX MOJIENel: MaTephalibHas TOYKa,
MHepLHalbHas crucTeMa oTcuéra, abCOMOTHO TBEPIOE TEJI0, UACANBHBIN ra3; MOAEIN CTPOSHHS I'a30B,
KHUJKOCTEH U TBEPIBIX TEJ, TOUSUHBIN AIEKTPUUYECKUH 3apsii IpU pelieHnu GU3NYECKuX 3a/1ay;

- pacno3HaBaTh (u3MYeckue SBICHHUS (IPOIecChl) U OOBSICHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUUECKON TEOpUU CTPOEHHUS BEIIeCTBA M AJIEKTPOJAWHAMUKHU:
PaBHOMEpPHOE M PABHOYCKOPEHHOE NPSMOJIMHENWHOE JBHXKEHHE, CBOOOIHOE MaJeHHUE T, JBHKCHHE
10 OKPY>KHOCTHU, UHEPLIUS, B3aUMOACHCTBUE TET;

- muddysus, OpOyHOBCKOE JIBUKEHUE, CTPOCHHE KUAKOCTEH U TBEPIBIX TeJ, H3MEHEHHE 00BEMa
TeJ MpHU HarpeBaHWU (OXJIAXKICHWH), TEIUIOBOE PABHOBECHE, MCIApEeHUE, KOHJEHCcAlus, IJIaBJIeHuE,
KpUCTAJIJIN3alusl, KUIIEHNE, BIaXKHOCTh BO3/yXa, IOBBIIICHUE ABJICHUS Ia3a IIPU €ro HarpeBaHUM B
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3aKpBITOM COCYJI€, CBSI3b MEXKIY MapaMeTpaMH COCTOSIHMS Ta3a B M3OIPOLIECCAX; JIEKTpU3alus Ted,
B3aUMOJICICTBUE 3aPSAJIOB;

— ONUCHIBaTh MEXaHWYECKOE JBIMKCHUE, UCTIOIB3Ys (M3MUECKUE BEIMYHUHBI: KOOPAUHATA, MYTh,
IepeMenieHue, CKOpOCTh, YCKOPEHHME, Macca Teja, Cujla, MMITYJIbC Tejla, KMHETHUYeCcKas SHeprus,
MOTCHIIMATbHAS DHEPrusi, MeXaHudeckas paboTa, MexaHWYecKas MOIIHOCTh, IPU OMHCAHUU
MPaBWJIBHO TPAKTOBaTh (PU3MUECKHUI CMBICT HCIOJIb3YyEeMbIX BEIMYMH, UX O0O3HAUEHUS U €AMHMUIIBI,
HaXOJIUTh (POPMYJIBI, CBSA3BIBAIOIIUE NaHHYIO PU3NYCCKYIO BEIMYMHY C IPYTUMU BEIIMYUHAMM;

— ONUCHIBATh U3yYEHHBIC TEIJIOBbIC CBOMCTBA TEJ U TEIJIOBBIC SBJICHUS, UCIIONB3Ys (PU3NUYECKUE
BEJIMYUHBI: JIaBJICHUE Ta3a, TeMIlepaTypa, CPeaHsss KMHETHUECKas YHEPrus XaO0TUYECKOIro JABUKEHUS
MOJIEKYJI, CPEAHEKBaJpaTU4YHAsi CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS SHEprus,
pabota raza, K03(QPUIMEHT MOJIE3HOTO JCHUCTBUS TEIUIOBOTO JIBUTATENS; MPU OMHUCAHUU TPABUIHHO
TPakToOBaTh (PM3UYECKUN CMBICT HCIOJBb3YEMBIX BEIUYHMH, UX OOO3HAYEHUS W EIUHHIIbI, HAXOIHUTh
(hOpMYyIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYHUHY C JPYTHMH BETUIHHAM;

— OIHUCHIBATh HW3YYEHHBIE D3JEKTPUUYECKUE CBOMCTBA BEILIECTBA W DJJIEKTPUUECKHUE SIBICHUS
(mportieccel), HCMONB3ysl (DU3MYECKHE BEIWYHMHBL: DIICKTPHUUYECKHHA 3apsfl, DIIEKTPHUYECKOE TI0Je,
HaIpsHKEHHOCTh MOJIs1, NOTEHIMAN, Pa3HOCTh NOTEHIMAJIOB; IPU OMHMCAHUM IPABUIBHO TPAKTOBATh
(U3HYECKUN CMBICIT HCIIOJIb3YEMbIX BEIMYHMH, WX OOO3HAYCHHS W CAWHHMIIBI; YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIUE NaHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAMU;

- aHaJ M3UpoBaTh (U3WYECKUE TMPOIECCHl W SIBJICHUS, WCIONB3yS (U3HUSCKHE 3aKOHBI U
NPUHLUIOBL: 3aKOH BceMupHoro taroreHus, [, II u III 3akonel HproTOHA, 3aKOH coxpaHeHUs
MEXaHWYECKOW SHEPTrHH, 3aKOH COXPAHEHUsS] HMITYJIbCA, MPUHILHUIN CYNEPHO3UIUUA CHUJI, TPUHIUI
paBHOIIpaBUsS HMHEPLHMAIBHBIX CUCTEM OTCYETA; MOJIEKYJIAPHO-KHUHETUUYECKYIO TEOPUI0 CTPOEHUS
BEILIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CPEIHEM KMHETHUYECKOM SHEPTUM TEIJIOBOTO JBUXKEHUSI MOJICKYJI C
abCONIOTHON TeMIepaTypoil, MEepBbId 3aKOH TEPMOJWHAMUKH; 3aKOH COXPAHEHHs 3JIEKTPUUECKOTO
3apsiaa, 3akoH KynoHa; npu 3ToM pa3ianyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €M0 MaTEMaTU4YECKOE
BBIp@KEHHUE U YCIIOBUS (TPaHMIIBI, 00JIACTH) MPUMEHUMOCTH;

— OOBSACHATH OCHOBHBIC TPUHIMIBI JCHCTBUS MAaIlWH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pasnuyaTth yCIOBHS X O€30MAaCHOTO HCIOIh30BaHMS B ITOBCETHEBHOM KU3HU;

— BBIMOJHATH OKCIIEPUMEHTHI 10 HCCIECIOBAHUI0 (DU3NYECKUX SIBJICHUH M TPOIIECCOB C
WCIOJIb30BaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHHUM: MPH 3TOM (HOPMYIHUPOBATh MpodiemMy/3anady u
TUTIOTE3y Y4eOHOTO OHKCIEPUMEHTa; COOMpaTh YCTAaHOBKY U3 MPEIJI0KEHHOTO OO0OpYIOBaHUS;
MIPOBOAMTH OMBIT U OPMYTUPOBATEH BHIBOIBI;

— YYUTBHIBATh TPAHUIBI TMPUMEHEHUS W3YYEHHBIX (U3MUYECKUX  MOJENeH: TOYCUHBIN
ANEKTPUYECKUN 3apsjl, Jyd CBETa, TOUEYHBIM MCTOYHUK CBETA, sSI€pHAs MOJENb aTOMa, HYKJIOHHAas
MO/IEJIb ATOMHOTO SI/Ipa MPHU PEIICHUH PU3NUECKHUX 3a/1a4;

- pacmno3HaBaTh (GuU3NYECKUE sIBIEHUS (TpOIecChl) M OOBSICHATH UX HAa OCHOBE 3aKOHOB
9JIEKTPOJIMHAMUKNA M KBAHTOBOW (PU3UKHU: DJIEKTPUYECKas MPOBOAUMOCTh, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJCIHCTBUE MAarHUTOB, AJEKTPOMArHUTHAST UHAYKIIUS,
JIEHCTBUE MAarHUTHOTO TIOJII HAa TPOBOJHUK C TOKOM W ABMXKYIIUUCA 3apsijl, AJIEKTPOMArHUTHBIE
KojeOaHusT M BOJHBI, MPSMOJIMHEHHOE PpACIpPOCTPAHEHHE CBETa, OTPaKEHUE, NpPEeTOoMIICHUE,
uHTepepeHus, JUPPaKIKs U MOJIpU3alusl CBETa, JUCHEpPCUsl CBeTa; (POTOAIEKTPUUECKUM ekt
(poroaddexrt), cBeTOBOE MaBIeHHWE, BO3HUKHOBEHHE JIMHEHUATOro CIIEKTpa aroMa BOJOPOJA,
€CTECTBEHHAsI M UCKYCCTBEHHAs PAJIMOAKTUBHOCTH;

— ONHUCHIBaTh H3YYCHHBIE CBOWCTBA BelIeCTBA (DIIEKTPUUYECKUE, MAarHUTHBIC, ONTHUYECKHE,
AIEKTPUYECKYIO TPOBOJAUMOCTh PA3IUYHBIX CPEA) M DJICKTPOMATHUTHBIE SIBICHHS (IIPOIIECCHI),
UCTONB3Ysl (PU3MYEeCKUe BETHMYMHBI: DJEKTPUUYECKUIN 3apsfl, CHjla TOKa, DIIEKTPUYECKOE HAMPSKEHHE,
AJIEKTPUIECKOE COMPOTUBIIEHUE, Pa3HOCTh nmoTeHImanos, JJ1C, pabora Toka, HHAYKIMS MarHUTHOTO
nonsi, cuia Ammepa, cuia JlopeHIla, WHAYKTMBHOCTb KaTYIIKH, JHEPrusi 3JIEKTPUUYECKOTO U
MarHMTHOTO MoJIeH, IePUO M YacToTa KojeOaHUl B KojeOaTeIbHOM KOHTYpE, 3apsj U CHiia TOKa B
MPOLIECCE TAPMOHUYECKUX AICKTPOMArHUTHBIX Koyie0aHUi, JOKYCHOE pACCTOSIHUE M ONTHYECKas CHUIia
JIUH3bI; TIPU OINMCAaHUU TPABWIBHO TPAKTOBAaTh (PU3UUECKHM CMBICT HCMHOJIb3YEMBIX BEIUYHMH, HUX
0003HAYCHHUS] W CIUHUIIBI; YKA3bIBaTh (DOPMYIIBI, CBS3BIBAIONINE NAaHHYIO (DM3MUECKYIO BEIHYHHY C

9



JIPYTUMH BETHYUHAMU;

— OIMUCHIBATh U3YYCHHbIC KBAHTOBBIE SIBJICHUS U IPOLIECCHI, UCIONB3YS (PU3NYECKUE BEIUUYHHBIL:
CKOpPOCTh 3JIGKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, SHEPIHs M MMITYJIbC (OTOHA,
NepuoJl NOJypacnajaa, 3HEpPrus CBSI3U aTOMHBIX fAJep; IpU ONUCAaHUM HPAaBUIBHO TPAKTOBATh
(¢u3n4YecKUil CMBICIT HCIIONB3YEMbIX BEIMYMH, MX O0O3HAYCHHS M €IUHMIIbI, YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIOIIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JIPYTMMHU BEJIWYMHAMM, BBIUUCIATH 3HAYECHUE
(U3HYECKON BETUINHBL;

— aHaIU3UpOBaTh (PU3MYECKHE IPOLECCHl U SABICHMS, MCIOJb3Ys (U3NYECKUE 3aKOHBI U
INPUHLIMIIBL 3aKOH OMa, 3aKOHBI I1OCJIEJOBATEIBHOIO U MAPAJIEIBHOIO COEIUHEHUS IPOBOJHUKOB,
3akoH Jlxoyns—JleHna, 3aKOH  AJIEKTPOMAarHUTHOM  MHIYKLMH, 3aKOH  I[PSIMOJMHEHHOIo
pacnpoCTpaHEHUs] CBETa, 3aKOHbl OTPAXXEHUSI CBETa, 3aKOHbl IPEJIOMJICHUS CBETAa; YPaBHEHHE
OnHiTeiiHa U1t poTod((dexra, 3aKOH COXPAHEHHS SHEPrHM, 3aKOH COXPAHEHHs UMILYJIbCa, 3aKOH
COXPAHEHHUs IEKTPUUYECKOTO 3apsJia, 3aKOH COXPAaHEHUS MacCOBOI'0 YMCJIA, IOCTyjlarhl bopa, 3akoH
palMOAaKTUBHOTO paclaja; IpH 3TOM pa3iuyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHUYECKOE BhIPAXKEHHUE U YCIOBUS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

— OIpenensTh HalPaBJICHUE BEKTOpAa MHAYKIUM MArHUTHOTO IOJIS MPOBOJHHUKA C TOKOM, CHJIbI
Awmnepa u cuinsl JIopenna;

— BBINOJIHATh SKCHEPUMEHTHl IO HUCCIEAOBAaHUIO (U3NYECKUX SBICHUH U MPOLECCOB C
WCIIOJIb30BAHMEM TIPSIMBIX M KOCBEHHBIX M3MEPEHUH: TPU 3TOM (OpPMYJIMpOBaTh MpodieMy/3aiady u
TUIOTE3y Y4eOHOro OHKCHEpUMEHTAa; CcOOMpaTh YCTAaHOBKY U3 NPEJIOKEHHOIO OO0OpYIOBaHHUS;
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

— OCYILECTBJIATh IPSMbIE U KOCBEHHbIC MU3MEpPEHHs (PU3MUECKUX BEIMUYUH; IPU 3TOM BBIOMPAThH
ONTHUMAJIbHBIA CIOCO0 H3MEpPEHUs U MCIONb30BaThb H3BECTHBIE METOJbl OLEHKH MOrPEUIHOCTEN
HU3MEpEHUI;

— HCCIIEIOBATh 3aBUCHMOCTH (PU3MYECKUX BEIMYUH C MCIIOJIB30BAaHUEM MPSIMBIX U3MEPEHUN: TIpU
3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCUPOBATh PE3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE TaOIMI U TpaKOB, JeJIaTh BBIBO/BI IO pE3yJIbTaTaM HCCIIEIOBAHMUS;

— colmoaTh mpaBuia 6€30MacHOro Tpy/a MpH MPOBEIEHUU MCCIEJOBAaHUN B paMKax y4eOHOro
SKCIIEPUMEHTa, Y4eOHO-MCCIEN0BAaTENbCKOW U TMPOEKTHOW JAESTENbHOCTH C  HCIOJIb30BAaHUEM
U3MEPUTENBbHBIX YCTPOMCTB U 1aOOPaTOPHOT0 00OPYIOBaHUS;

- pemath pacu€THbIE 3a7jaud C SIBHO 3aJaHHON (PU3MUECKON MOJENBIO, UCIIONIb3Yys (PU3nYecKue
3aKOHBI U MPUHLIMIIBL, HA OCHOBE aHAJIN3a yCJIOBUA 3a/1a4l BHIOMPATh (PU3UUECKYIO MOJIEIb, BBIICIATh
¢u3nueckue BENUYUMHBI U (OPMYIbl, HEOOXOAUMBIE i1 €€ pelIeHUs, IPOBOAMTH pPACUETHI U
OLIEHUBATh PEATLHOCTH MOJYYEHHOTO 3HaUeHUs (PU3MUECKON BEINYHHBI,

— pemarh KauyeCTBEHHbIE 3aJauyd: BBICTpAUBaTh JIOTUYECKH HENPOTHUBOPEUMBYIO IIETIOUKY
paccyXJIeHH ¢ ONOopoi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

— HCIIOJIb30BaTh NPU pEIIeHUH Y4YeOHBIX 3a7auy COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJOTUH
JUIsL TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMH U MPEICTABICHUS Y4eOHOW U HAYYHO-TIOMYJISIPHON
nH(pOpMallUY, TOITYYEHHON W3 Pa3iIMYHbIX MCTOYHHUKOB; KPUTHYECKH aHAIM3HPOBATh IOJIY4aeMYIO
uH(pOpMaINIO;

— OOBSCHATH NPUHLMUIIBI JEMCTBHUS MalIMH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB; pa3inyaTh
yCJIOBHSA UX O€30MAaCHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HHU;

— TPUBOJAUTH NMPUMEPHI BKJIa/1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

— HCIIOJIb30BAaTh TEOPETHYECKHUE 3HAHUS MO (U3UKE B MOBCETHEBHOM KHU3HU ISl 0OecTeueHHs
0€30MacHOCTH NpH OOpAIIeHWH C NpUOOpaMU W TEXHUYECKUMHU YCTPOHCTBAMHM, Ui COXPAaHEHUS
3J10pOBbS U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoLIEeH cpeie;

— paboTraTh B IpyMIe C BBHIIOJHEHUEM DPA3JIMYHBIX COLMAIBHBIX POJIeH, MIaHUPOBaTh PadoTy
IpyNIbl, PalMOHAIBHO paclpeAesiTh 005S3aHHOCTH U IUIAHWPOBAThH JIEATEIbHOCTh B HECTaHJAPTHBIX
CUTyallUsX, aJeKBAaTHO OLIEHUBATh BKJIAJ KaXKIOTO W3 YYaCTHUKOB TPYNIbl B peIICHUE
paccMaTpuBaeMoi TPOOIIEMBI.
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COJIEP)KAHUE YUYEBHOI'O ITIPEJIMETA «®H3UKA»(BA30BBII YPOBEHD)
PA3JEJ 1. ®UBUKA U METOJbI HAYYHOT'O ITIO3HAHUS

dusuka — Hayka o npupose. HayuHbsle MeTOABI IIO3HAHUSA OKPYKAIOILIETO MHpA.
Posnp sxkcnepuMeHTa U TEOPUHU B IMPOLIECCE NO3HAHUSA NIPUPOJIbl. DKCIIEPUMEHT B (DU3UKE.

MonenupoBanue (U3MYECKUX SIBJICHHUU W mOponeccoB. HaydHble THITIOTE3HI.
duszuyeckre 3aKOHbI U TeopuH. ['paHUIBI OPUMEHHUMOCTH (PU3HMYECKUX 3aKOHOB.
IIpyHIIMIT COOTBETCTBUA.

Ponp 1 mecto dpusnku B GOpMHUPOBAHHUU COBPEMEHHON HAy4YHOUW KapTUHBI MUpPA, B
NPAKTUYECKOMN NEATCIBHOCTH JIIOJICH.

PA3JEJ 2. MEXAHUKA
Tema 1. Kunematuka

Mexanunueckoe ABuxkeHue. OTHOCUTEIBHOCTh MEXAaHUYECKOro JBIKeHUs. Cuctema oTcuéra.
Tpaekropus.

[lepememnienue, CKOpoCTb (CpeAHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTh) U YCKOpPEHHE
MarepuaibHON TOYKU, UX MPOEKIMH HA OCU CUCTEMBI KOOpAHHAT. PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSMOJIMHEMHOE IBUKEHUE.

['paduku  3aBUCUMOCTH  KOOpPAMHAT, CKOPOCTH, YCKOPEHHs, MYyTH M TMepeMeIIeHUs
MAaTepHAIbHON TOYKH OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO MaIeHuUs.

KpuBonunerinoe nBuxeHue. [BUKEHHE MATEPUAIIBHON TOYKHA MO OKPYKHOCTH € IMOCTOSHHOMN
M0 MOJYJII0O CKOPOCTBbIO. YTJOBasi CKOPOCTh, JIMHEWHas ckopocTbh. llepuon u dactrora oOpaieHus.
LleHTpOCTpEMUTEITBLHOE YCKOPEHHUE.

Tema 2. lunamuka

ITpuanun orHocurensHOCTHU I'anunes. Ilepsbiit 3akoH HeroToHa.

NHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoii 3akon HeroToHa 11t MaTepuanbHOU
To4kHu. Tpernii 3akoH HpIOTOHA 7151 MaTEpUAIIBHBIX TOYEK.

3aKkoH BceMupHoOro TsaroreHus. Cuna TsxecTd. IlepBast kocMuueckas CKOpPOCTb.

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

Tpenue. Bunabl TpeHus (moxos, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHUSI CKOJIbKEHUSI U cuita TpeHust nokosi. Koadduument tpenus.

Tema 3. 3akoHbI cOXpaHeHHs] B MeXaHHKe

HNmnynbe marepuaabHOM TOYKM (Tena), CUCTEMbl MaTepUalbHbIX TodeK. Mmmynbc cuibl u
M3MEHEHNE UMITYyJIbca Tejla. 3aKOH COXpaHeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pabora cuibl. MOLTHOCTH CHJTBI.

Kunernyeckass sHeprus MaTepuaibHOM TOYKU. Teopema 00 H3MEHEHHMM KHHETUYECKOU
JHEPTHUH.

[TorenunanbHast sHeprus. [loTeHunanbHas SHeprus ynpyro neOopMHUpPOBAHHOW MPY>KUHBI.
[TorennuanbHast SHEprys Tesia BOIU3U MOBEPXHOCTH 3eMJIH.

3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUN.

PA3JAEJ 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMUKA
Tema 1. OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOH TeOPHH

OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KHHETHYECKOH TEOPUU U HUX OMNBITHOE OOOCHOBAaHHE.
BbpoynoBckoe nBmxkenue. uddysus. Xapaktep ABMKEHHMS W B3aUMOJCHCTBUS YacCTHIl BEIIECTBA.
Mopenu cTpoeHHs Ta30B, KUIKOCTEH U TBEPABIX TN M OOBSICHEHHWE CBOMCTB BEIIECTBA Ha OCHOBE
9THX Mozeneil. Macca u pazMepsl Mosiekyil. Konnuecto Bewectsa. [loctosiHHass ABorazpo.

TemnoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.
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Mopnens upeanpHOoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO- KHHETHYECKONW TEOpUU
uea’gbHOro rasa. AOGCOIIOTHAs TeMIeparypa Kak Mepa CpeHeld KMHETUYECKOH 3Hepruu TEeIIoBOro
nBrKeHns yactull ra3a. [llkana remneparyp KenbBuna. ['a30Bble 3aK0oHBI. YpaBHeHUE MeHieneeBa—
Knaneiipona. 3akon J[lampToHa. M3omporeccel B HI€aJbHOM TIa3e C IMOCTOSIHHBIM KOJMYECTBOM
BelecTBa. ['paguueckoe mpezcraBiieHHe H30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

Tema 2. OcHOBBI TePMOTHHAMUKH

TepMoguHaMuyeckass cucTeMa. BHYTpEeHHSIE JHEpPrusi TEPMOAMHAMUYECKON CHCTEMBI M
crocoObl €€ m3MeHeHws. KonmdecTBO TemIoTel M pabora. BHyTpeHHSST 3HEpPrHst OJHOATOMHOTO
HJIeaJIbHOrO Ta3a. Buapl Temiionepenayu: TEIJIONPOBOJHOCTb, KOHBEKIIUS, H3JIydeHHUE. Y JelbHas
TEIUIOEMKOCTBD BellecTBa. KommuecTBO TENIOTHI IPU TEILIONEpEIaye.

[Tonsitue 06 agmabarHoM mpouecce. [lepBoiii 3akoH TepMoauHaMuUKuU. [IprMeHEHHE MepBOTo
3aKOHA TEPMOJIMHAMUKYU K H30IIPOLIECCAM.

Bropoii 3akoH TepmoauHaMuKd. HeoOpaTHMOCTh IIPOLIECCOB B MIPUPO/IC.

TemoBele MamiuHbl. [IpuHIMNBL gedcTBUS TemoBbIX MamiuH. [IpeoOpa3oBaHusl SHEpruu B
teroBbiXx MamuHax. KIIJ[ teroBoit Mamunael. [ukn Kaprao u ero KITJI. Dxomorundeckue mpoosieMbl
TETIOPHEPTETUKMU.

Tema 3. ArperaTnble cocTosinusi BelecTBa.Ma30Bble NMepexo/ibl

[TapooOpa3oBanue u KoHaeHcauus. VcmapeHue u kumeHue. AOCOIIOTHAS U OTHOCUTENIbHAS
BJIQOKHOCTh BO31Myxa. HacelmeHHBIH map. VYjaenbpHas Temiora MnapooOpa3oBaHUs. 3aBHCUMOCTh
TEMIIEPATyphbl KUTICHUS OT JABJICHUS.

Teépnoe Temo. Kpucrammmueckue m amopdubie Tena. AHH30TPONUS CBOWCTB KPHUCTAILIOB.
Kunkue kpuctamnsl. CoBpeMeHHbIe MaTepuanbl. [InaBnenue u kpucramiuzanus. Y enbHasi TeIioTa
IJIaBJIEHUA. Y paBHEHUE TEIIOBOro OanaHca.

Jemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHM>KEHHOM JaBJICHUH.

Crioco0ObI U3MEpEeHUsT BIAYKHOCTH.

HaGmroneHnue HarpeBaHusl U IUIABJICHUSI KPUCTAJIMYECKOTOBEIIECTBA.
JleMoHCcTpalus KpucTaaioB.

Jlabopamopnuwie padomol

1. Omnpezenenre OTHOCUTENIBHON BJIAXXHOCTH BO3/IyXa.

PA3JEJ 4. JIEKTPOAUHAMUKA
Tema 1. JaexTpocraTika

OnexTpuzanus Tesl. DIeKTpuueckuil 3apsn. JBa Buaa anexTpuueckux 3apsinoB. [IpoBoaHukwy,
JUDJIEKTPUKU U MOJTYIPOBOAHUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueyHbIN 3IEeKTpUYECKUAN 3apsl. DIEKTPUUECKOE
nosie. Hampspk€HHOCTH anekTpuyeckoro mnoisd. [IpuHIMN Cyneprno3suuuu AIEKTPUYECKUX IOJIEH.
JIuHUM HanPsHKEHHOCTH AJEKTPUYECKOTO TTOJISL.

Pabora cun anekrpocrarnyeckoro nois. Ilorenmman. Paznocts norenuuanos. [IpoBogHuky u
TUBJIEKTPUKHU B AJIEKTPOCTATUYECKOM ToJie. J{uanekTpruyeckas IpOHUIaeMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DHEKTpOEMKOCTh IUIOCKOrO KOHJEHCATopa. JHEprus
3apsHKEHHOT0 KOHAEHCATOopa.

TexHuueckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHME: DJIEKTPOCKON, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAs 3alIUTa, 3a3€MIIEHHE AJIEKTPONIPUOOPOB, KOHAEHCATOP.

JlemoHCTpanuu

VY CeTpolCTBO U MPUHIUIT ACHCTBUS dJIEKTPOMETPA.
B3anMozeincTBrue HadIEKTPU30BAHHBIX TEIL.
DIEeKTpUYECKOE NOJIE 3apSKEHHBIX TEll.
IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
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DneKTpocTaTU4ecKas 3allluTa.
JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM TOJIE.
3aBUCHUMOCTD 3JIEKTPOEMKOCTH TJIOCKOTO KOHJIEHCATOpa OT IUIOIIAIX TUIACTHH, PACCTOSIHUS
MEXAYy HUMH U JUDJIEKTPUYECKON IPOHUIIAEMOCTH.
DHeprus 3aps>KeHHOT0 KOHJIEHCATOPA.
Jlabopamopnwie pabomot
1. U3mepenue 371eKTPOEMKOCTHU KOHJIEHCATOPA.
2. CoenuHeHHe KOHJIGHCATOPOB B OaTapero.

Tema 2. [locTosinubIi dekTpuYecKkuii ToKk. Toku B pa3jimyHbIX cpeaax

DJIEKTPUUECKHUI TOK. YCIIOBUS CYIIECTBOBAHUS 3JIEKTpUUYecKoro Toka. Mcrounuku toka. Cua
ToKa. [locTOsIHHBII TOK.

Hanpspokenune. 3akon Oma U1 yyacTka LIETH.

DJIEKTPUUYECKOE CONPOTUBIIEHUE. YJEIbHOE CONMpOTHBIEHHE BemiecTBa. llocienoBaTenbHoe,
napajuiesIbHOE, CMEIIAHHOE COEMHEHHNE TPOBOJHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[xoyns—IJIeHna. MoIHOCTh JIEKTPUIECKOTO TOKA.

O/IC u BHYTpEeHHEE COIPOTHBIEHUE WCTOYHMKA TOKa. 3akoH Oma JUisl MOJIHOM (3aMKHYTOM)
anekTpudeckoil nenu. Kopotkoe 3ambikaHue.

DNEeKTpOHHAs MPOBOAUMOCTh TBEPIBIX METAJNIOB. 3aBUCUMOCTb COIIPOTUBIIEHMSI METAJUIOB OT
Temmneparypbl. CBEpXIIPOBOJIUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCcTBEHHAs M MPUMECHAs] MTPOBOAUMOCTh MOIYIMPOBOAHUKOB. CBolicTBa
p—n-nepexona. [lonynpoBoaHUKOBBIE IPUOOPHI.

DIIEKTPUUYECKHI TOK B paCTBOpaxX M paciuiaBax 3JIEKTPOJIMUTOB.

DNEKTPOIUTHYECKAs JUCCOLMALUS. DIEKTPOJIN3.

OnexTpudeckui TOK B ra3ax. CaMOCTOSATENbHBI M HECAMOCTOSTENbHBIA pa3pan. MomHwus.
[Ina3zma.

TexHUueCKnue YCTpONCTBAa M IPAKTUYECKOE NPHUMEHEHHUE: aMIIEpMETpP, BOJIBTMETP, PEOCTaT,
HCTOYHUKU TOKa, AJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHBIIEHUS, BAaKyyMHBIH TUOJ, TEPMHUCTOPHl M (DOTOPE3UCTOPHI, IMOJYNPOBOJAHUKOBBIA HO,
rajibBaHUKa.

JlabopaTopHbie padoThI
1. 3yueHue napamienbHOro U MOCAeA0BaTENbHOIO COETUHEHUS.

Tema 3. MaruutHoe moJie. JJIeKTPOMATHUTHAS WHAYKIHSI.

ITocrositHHBIE MarHUTHl. B3auMoaeiCTBHE NMOCTOSHHBIX MarHUTOB. MarHuTHoe nose. Bekrop
MAarHuTHOM MHIYKUMH. lIpMHIMO Cynepno3uuuy MarHUTHBIX IMOJ€H. JIMHUM MarHUTHONW MHAYKIMH.
KapTuna nuHuI MarHuTHOW MHAYKIIMHU I10JI TOCTOSIHHBIX MarHuTOB.

MarauTHoe 1moON€ MPOBOJHMKA C TOKOM. KapTWHa JNMHMI HMHAYKIMM MAarHUTHOTO TIOJIA
JUIMHHOTO NPSMOT0 MPOBOJHUKA U 3aMKHY- TOTO KOJIBLIEBOI'O IIPOBOJHMKA, KATYIIKH € TOKOM. OIBIT
Opcrena. Bzanmopaeiictue mpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHia, e€ MOJy/ib W HampaBieHue. J[BUKeHrEe 3apsyKEeHHOW YacTUIBI B OJIHOPOJHOM
MarHuTHoM nose. Pabora cuinsl Jlopenna.

SIBnenne snexrpomarHUTHONM HMHAYKUOMH. [loTok BekTopa MarHWTHOM wHAyKuuu. 2J1C
MHIYKIHUH. 3aKOH 3JIEKTPOMarHuTHOW nHaykiuu dapanes.

Buxpeoe anekrpudeckoe nosie. 3/]C MHIYKIIMU B IPOBOJHUKE, JBHXKYIIEMCS IMOCTYIATEIIbHO
B OJIHOPOJHOM MarHMTHOM II0JI€.

[TpaBuio Jlenna. MunyktuBHOCTh. SIBNeHue camoumuaykuuu. D/1C camMOMHIYKIMH. DHEPrus
MarHMTHOI'O NOJISl KaTyIIKH ¢ TOKOM. DJIEKTPOMarHUTHOE IMOJI€.

Texnuueckue ycmpoucmea U  NpaKmuyecKkoe npumeHeHue: TIOCTOSIHHBIE MAarHUTHI,
ANEKTPOMArHUThl, AEKTPOABUraTENb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTULl, UHAYKLUOHHAS 11€Yb.
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JlemoHCTpanuu

OnbIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO Iy4YKa MarHUTHBIM I10JIEM.
JIMHUM MHIYKIMY MarHUTHOTO MOJIS.

B3anmozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

SIBieHME ANEKTPOMArHUTHOM MHYKIIUH.

[IpaBuio Jlenna.

3aBucumocts J/1C MHAYKIMY OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O ITOTOKA.
SIBneHHe CaMOMHIYKIIMH.

JIaboparopHbie pabOThI

HccnenoBanue sBJICHUS IEKTPOMarHUTHOW MHIYKIIUH.

PA3JIEJI 5. KOJIEBAHUS U BOJIHbBI
Tema 1. Mexanuveckue u 3J1eKTPOMATHUTHBIE KOJeOaHUS

Konebatenbnas cucrema. CBoOoiHbIE MexaHnYeckue konebanus. ['apmonnueckue konebanus.
[lepuon, yacrora, amrutyna u (asza xosnedanuid. [IpykuHHBIN MagsTHUK. MaTemMaTH4eCKuil MasiTHUK.
VYpaBHeHHe rapMoOHNUecKuX KoneOanuii. [IpeBpaiiieHue s3Heprun Npu rapMOHMYECKUX KOJIeOaHUsX.

Konebarenbuplii  koHTyp. CBOOOIHBIE OJEKTPOMAarHWTHBIE KOJeOaHWs B  HACAITBHOM
KoJe0aTeIbHOM KOHTYpe. AHAJOTHS MEXAY MEXaHMYECKHMMH U AJIEKTPOMArHUTHBIMU KOJICOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHS YPHEPTUU B UACATHHOM K0JIeOATEIHHOM KOHTYPE.

[IpencraBinenne o 3aTyxaloUMX KoieOaHUsSX. BBIHYXJEHHbIE MeXaHWYeCKHEe KOoJeOaHMUs.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUSI.

Ilepemennbiii TOk. CUHYCOUJANbHBIM MEPEMEHHbIH TOK. MOIHOCTP NEPEMEHHOIO TOKa.
AMIUTUTYIHOE U ACHCTBYIOIIEE 3HAUYEHNE CUJIbl TOKA U HAIIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenada U MOTpeOJIEHHWE DJICKTPUUYECKON DHEPTHH.
DKOJIOTHYECKHUE PUCKH TIPH  TMPOM3BOJCTBE  AJeKTpodHepruu. KymbTypa  HMCHOIB30BaHUS
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HHU.

TexHu4eckre ycTpoicTBa U MPaKTUYECKOe TPUMEHEHHE: TeHEPATOP NEPEMEHHOTO TOKA, IMHUU
3JeKTpoIepeaay.

JlemoHCTpanuu

HccnenoBanue mapameTpoB KosieOaTeNbHOM crucTeMbl (IPYKUHHBIN WK MAaTEMaTUYECKUI MAsITHHK).
HabGmronenue 3aryxaronux Kojie0aHuu.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Ha6mronenue pesonanca.

CBOOOIHBIE AMEKTPOMArHUTHBIE KOJIeOaHus.

OcnumiorpaMmsbl (3aBUCUMOCTH CHJIBI TOKa M HAMPSDKEHHUS] OT BPEMEHHU) IS AJIEKTPOMArHUTHBIX
KoJeOaHu.

Pe3sonanc mnpu mocienoBaTeNTbHOM — COCIMHEHHHM  PE3UCTOpA, KATYIIKM HWHIYKTUBHOCTH U
KOHJIEHCATOopA.

Mopenb TUHUN dIEKTPOIIepeaauH.

Tema 2. MexaHu4yeckue U 3JIeKTPOMATHHTHBIE BOJIHBI

MexaHuueckrue BOJIHBI, ycioBUs pacnpoctpaHeHus. Ilepuon. CkopocTs pacnpocTpaHEHUs U
JuiiHa BOJHBI. [lomepeunble U mpojosibHbIE BOJMHBL. WHTepdepeHuus u AUPpakius MEXaHUYECKUX
BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ODIEeKTpOMarHuTHbIC BOJIHBI. CBOWCTBA 3JICKTPOMArHMTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHHUE,
nosigspusanus, Audpakuus, uatepdepeniys. CKopocTb 3J€KTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 3IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpyHIMIIBI pagvoCBA3M M TeleBHIeHUS. Pamuonokanus. OJIEKTPOMATHUTHOE 3arpsA3HCHHE
OKpY>KarollEeu Cpeibl.
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Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue. My3bIKalbHble HHCTPYMEHTHI,
YIIBTPa3BYKOBAsl IMarHOCTHKA B TEXHUKE U MEAULMHE, palap, paaAuoNpUEMHUK, TEIEBU30D, AaHTCHHA,
tenepon, CBU-neus.

JeMoHcTpauuun

OO6pa3oBaHue 1 pacrpoOCTPaHEHHE OMEPEYHBIX U MPOJOIBHBIX BOJIH.

Habmoienue orpakeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue unrepdepeHunu u quppakind MEXaHUYECKHX BOJIH.

3BYKOBOM pe30HaHC.

HaGimoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMIA.

Tema 3. OnTuka

I'eomeTpuyeckas ontuka. [IpsamonnHeiiHOE paclipocTpaHEHHE CBETa B OAHOPOIHOM cpene. Jlyd
cBeTa. ToueyHblil UCTOYHUK cBeTa. OTpakeHue cBeTa. 3aKOHbI OTPa’KEHHUS CBETA.

[Tpenomnenue cBera. 3aKOHBI MpeNoOMIIeHUsI cBeTa. AOCONIOTHBIN MMOKa3aTelb MPEIOMIICHHUS.
[Tonnoe BHyTpeHHEe oTpaxeHue. IIpenenbHbIi yrou ojaHOro BHyTPEHHETO OTPaKeHMUS.

Hucnepcus cBeta. CrnoxkHblit coctaB 6enoro cera. L[ser.

BonnoBas onrtuka. MaTEepdepennus cBeta. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUS HAOIIOACHHUS
MakCUMyMOB M MHHHUMYMOB B HMHTEpP(PEPEHLMOHHOW KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpaxmus cera. Judpakinmonnas pemeérka. YciaoBue HaOMIOJEHUS TIaBHBIX MAaKCHUMYMOB
MIPU NIaICHUH MOHOXPOMATHYECKOTO CBETa Ha MU(paKoHHYI0 peméTky. [lonsipusanus ceera.

Texnuyeckue ycmpoiicmeéa u npakmuyeckoe npumeHeHue: OYKH, Iyma, ¢oToanmapar,
MIPOEKIIMOHHBIN ammapaTr, MHKPOCKOII, TEJIECKOIl, BOJIOKOHHAs ONTHKA, AU(PPAaKIMOHHAS pEIETKa,
MOJISIPOU .

JlemoHCTpanuu

[IpsmonuHeitHOe pacpocTpaHeHHe, OTpakeHHe U IpejoMieHre ceeta. OnTrudeckue mpruoopsl.
[TonHOE BHYTpeHHEEe oTpakeHue. Mojenb cBeToBOa.
HccnenoBanue cBOWCTB N300paxKeHH B THH3aX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Habmtonenue natepdepeHnnn caera.

Hab6mronenue qudpakuuu cera.

Habmtonenue nucnepcuu cBeta.

[TonydyeHue cekTpa ¢ TOMOIIbIO MPU3MBI.

[Tonydenue cekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEHIETKY.
JlaGopaTopHble padoThI

1. Onpenenenve AMTUHBI CBETOBOW BOJHBI.

PA3JIEJI 6. KBAHTOBAS ®U3UKA
Tema 1. DieMeHTbI KBAHTOBOH ONTHKH

®oronsl. @opmyna [lnanka cBs3u »HEpruu (OTOHA C €ro 4YaCTOTOW. DHEPrus M HUMITYIbC
dboToHa.

OtkperTe u uccnenosanue porodddexra. Onbitel A. I'. CroneroBa. 3akoHbl (poTodPdexra.
VYpasuenue Ditnmreitna s hotodddekra. «KpacHas rpanumay Gorodddekra.

Jasnenue cera. Onbitel [1. H. JIeOeneBa. Xumudeckoe IelCTBHE CBETA.

TexHu4yeckne yCTpPOWCTBA U TMPAKTHUYECKOE TNpHUMEHEHHe: (POTOdIEeMEeHT, (OTONATUHK,
CONTHE4YHas Oarapesi, CBETOIHO/I.

Tema 2. CTpoenue aToma

Mopens aroma Tomcona. OnbiThl Pesepdopaa no paccesuuro -yactuil. [lnanerapHas Mozenb
aroma. [loctynarel bopa. M3nydenue u noryomeHre GOTOHOB IPU MEPEXOJe aToMa C OJJTHOTO YPOBHS
SHEpruu Ha npyroi. Buasl cnektpoB. CrieKTp YpOBHEH SHEPTHHM aTOMa BOJIOPOA.
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Texnuueckue ycmpoucmea U  NpAKMUYecKoe npumMeHenue:  CIEKTPAIbHBIA  aHAIU3
(criekTpocKom), 1a3ep, KBAHTOBBIM KOMITBIOTED.
JlemoHCTpanuu
Mopenb onbiTa Pesepdopra.
Onpenenenre AJIMHBI BOJIHBI JIa3epa.
Habumoienue muHeRvaThIX CIEKTPOB U3JIyUEHUSI.
Jlazep.

Tema 3. ATomHoOe sApo
OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE PAaJUOAKTUBHOCTH.
OmnbiTel Pezepdopna mo onpeaeneHnio cocraBa painoakTUBHOTO u3nydeHus. CBoiicTBa anbga-, 6era-,
raMMa-usilydyeHus. BinmsHue paavoakTMBHOCTM Ha KHMBBbIE OpraHu3Mbl. OTKpbITHE IPOTOHA H
HeUTpoHa. 3apsa sapa. MaccoBoe uucino sapa. M3otomnsl.
Anbda-pacnaa. DIEeKTPOHHBIN W TO3UTPOHHBIN OeTa-pacma.
[NamMma-u3myueHne. 3aKoH paJnOaKTHBHOTO paciaja.
DOHeprust cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl sapa.
SAnepHsle peakuuu. JleneHre U CUHTE3 SIED.
Snepubiii peakrop. Tepmosinepubiii cunHte3. IIpoOneMbl M NepCrEeKTUBBI SAAEPHONW SHEPreTHKH.
DKOJIOTUYECKHE aCTIeKThI SePHON YHEPTETUKH.
OneMeHTapHble YacTHLbl. OTKPBITHE TO3UTPOHA.
MeTob1 HaOMIOICHHS U PETUCTPAIIUH SJIEMEHTAPHBIX YacTHII.
®dyHnameHTaIbHbIE B3auMoAeHcTBUSA. EAMHCTBO (hru3nyeckoit KapTUHBI MHpa.
Texnuueckue ycmpoticmeéa u Hpakmuyeckoe npumeHeHue: INO3UMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aToOMHas 6oMoOa.
JlemoHCTpanuu
CYETYMK MOHU3UPYIOIUX YaCTHUIL.
JlaGopaTopHble paGoThI
1. UccnenoBanue TpekoB yacTull (110 rOTOBBIM (oTorpadusim).

PA3JEJI 7. 9JIEMEHTBI ACTPOHOMHUHUU ACTPO®U3UKHU

Ortanbl pa3BUTHUS acTpoHOMHUH. [IpukiagHoe W MHPOBO33PEHUECKOE 3HAUYCHHE
aCTPOHOMMUHM.

Bun 38é3qH0T0 HEeOa. Co3Be3/1usl, sipKue 3BE3/IbI, TUIAHETHI, X BUIUMOE JIBHXKCHHE.
ConHeuHast cUcTeMa.

Connue. ConHeyHass akTUBHOCTh. McTtounuk sHeprun ConHna u 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHUKHU.

Mieunsiii [1yts — Hama ["amaktuka. [lonoxkenue u aemwxkenue CosHila B ['amakTuke.
Tumsl ranakTHK.

MEXIPEIMETHBIE CBA3HU

N3yuenne kypca (usuku 06a30BOro YpoOBHS OCYHIECTBISIETCS C YUETOM COAEPIKATEIBHBIX
MEXITPEIMETHBIX CBSI3€ C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHHU, Teorpaduu U TEXHOJIOTHH.

MexnpeaMerHble NOHATHS, CBA3aHHbIE C HM3YYEHHEM METOAOB HAYYHOr0 IO3HAHUA:
ABJICHHE, HAy4YHbI (akT, Tunore3a, (uznyeckas BeTUYMHA, 3aKOH, TEOpHs, HaONI0/IEHuE,
JKCIIEPUMEHT, MOJIEITMPOBAHNE, MOJIEIb, H3MEPEHUE.

MaremMaTHKa: pELICHHE CHUCTEMBbl YpaBHEHUH; TPUTOHOMETpUYECKHE (QYHKLIUHU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC; OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO; BEKTOPBI U UX MPOEKIINHU
Ha OCH KOOPJMHAT, CI0KEHHUE BEKTOPOB; MPOU3BOIHBIEC 3JIEMEHTApHBIX (DYHKIHI; MpU3HAKU 110100us
TPEYTOJIbHUKOB, ONpPEAETICHNE TUIOMAAN INIOCKUX GUTyp U 00bEMa Tell.

BuoJiorus: snekTpuyueckue sIBICHUS B KUBOW MpPUPOJE, KojeOaTeabHbIe ABMKEHUS B KHBOH
IIPUPOJE, ONITUYECKUE SIBICHUS B )KUBOM NPUPOJE, ICHCTBUE PalMallUN HA )KUBBIE OPTAHU3MBI.
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XHUMHA. TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJb BEILECTBA,
MOJIIpHasl Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TelN, KUAKOCTEH W ra3oB, JIEKTPUYECKUE CBOWCTBA
METAJUIOB, JJIEKTPOJUTUYECKAs JUCCOLMALMsA, TajJbBaHMKA, CTPOCHHE aTOMOB M  MOJIEKYIL,
KpUCTAJUINYeCKass CTPYKTypa TBEPIABIX TeJl, MEXaHU3Mbl 00pa30BaHMs KPHUCTAIJIMYECKOW pPElIETKH,
CIEKTpaJIbHBIN aHAIIN3.

I'eorpadus: BIa)XHOCTh BO3/1yXa, BETPbI, OapOMETp, TEPMOMETP, MarHUTHBIE 110JIIOCA 3eMIIH,
3aJIe)KM MarHUTHBIX PyJl, POTOCHEMKA 3eMHOM MOBEPXHOCTH, IPEACKa3aHHe 3eMIICTPICEHUI.

TexHoJsiorus: npeodpa3zoBaHue IBMKEHUI C MCIIOJIB30BAaHHMEM MEXAHHU3MOB, YUET TPEHHUS B
TEXHMKE, MOIINITHUKH, UCII0JIb30BaHNE 3aKOHA COXPAHEHMsI UMITYJIbCA B TEXHUKE (paKeTa, BOJOMET U
T. 1l.), ABUraTeab BHYTPEHHErO0 CropaHMs, NapoBas TypOUHA, OBITOBON XOJIOAMIBHUK, KOHAULUOHED,
TEXHOJIOTMM IIOJIy4CHMs] COBPEMEHHBIX MAaTepHAIOB, B TOM YHCIE€ HAHOMATEpUAIOB, M HAHO-
TEXHOJIOTUH, DJIEKTPOCTaTHUECKas 3allluTa, 3a3eMJIEHHE BIIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
MPUHTED, DIEKTPOHATPEBATEIBbHBIE TPUOOPHI, IEKTPOOCBETUTEIbHBIC MPHOOPHI, TajdbBaHuKa. JIMHIN
JIEKTpoNepeaay, FeHepaTop MEPEMEHHOIO TOKA, AJIEKTPOABMIaTeNb, MHIAYKIMOHHAs II€Yb, pajap,
paavonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub, NpOeKIMOHHBIN anmnapaTr, BOJOKOHHAs
OITHKA, COJIHEUHas1 OaTrapesl.
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TemaTn4eckoe IJIAHUPOBAHHE

TemaTn4yeckuii 0J10K,
TEeMa

OcHoOBHOE coaep:KaHue

OcHOBHBIE BHABI 1eSITEJIbHOCTH Y4alIuXCH

PA3JIEJI 1. ®PU3UKA U METOJbI HAYUYHOI'O TIO3HAHMUA (2 4)

dus3uka 1 METOIbI
HAay4YHOI'O IO3HAaHUA

(29

®uzuka — Hayka o npupojie. Hayunbsie MeTo/1bl MO3HAHUS
OKpY’KaroIero Mupa. Pois skcriepiMenTa 1 TeOprH B IpoIiecce
MO3HAHUsSI TPUPOABI. DKCIIEPUMEHT B (pH3HKe.

MopenupoBanue Gpu3ndeckux sSBIeHUN U poueccoB. HayuHbie
runotes3bl. PU3nyeckue 3aK0HbI U TEOPUU. I paHUIIBI
MPUMEHUMOCTH (PU3NIECKHUX 3aKOHOB. [[pHHITMTT COOTBETCTBUS.
Ponb 1 MecTo puznku B YOpMUPOBAHNU COBPEMEHHOW HAYTHOM
KapTUHBI MHPA, B IPAKTHYECKOH I TEIHHOCTH JIFOIEH.

Pabota B rpynme no noAroToBKe KOPOTKUX COOOIIEHHUI O POJIU U
MecTe (PM3UKHU B TIPAKTHICCKOHN NeATeITLHOCTH JIFOICH.

OcBoeHNe OCHOBHBIX IPHUEMOB paboTHI ¢ H(ppoBoii TabopaTopueit
no (u3muKe.

PA3JEJI 2. MEXAHUKA

(8 1)

Kunemaruka (3 u)

Mexannueckoe ABMKeHUE. OTHOCUTENBHOCTh MEXAHHIECKOTO
nBwxkeHud. Cucrema otcuéra. TpaekTopusi.

Ilepemenienne, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs
CKOPOCTb) U YCKOPEHHE MaTepHaIbHOW TOYKH, UX MPOEKIUH Ha
OCH CHUCTEMBI KOOpIMHAT. PABHOMEpPHOE M paBHOYCKOPEHHOE
IIPSIMOJIMHEWHOE JABUKECHUE.

I'paduku 3aBUCIMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHS, Ty TH
U TIEpEMEIIIECHUS] MaTepUAIbHOW TOYKH OT BPEMEHHU.

CBoOonHOE nageHne. Y CKopeHrne CBOOOIHOTO NaIeHHS.
KpuBonuneitnoe npmxkenue. JBrkeHue MaTepuaaIbHON TOUKH
0 OKPYKHOCTH C MMOCTOSTHHOM 110 MOJYJIIO CKOPOCTBIO. YTIIOBas
CKOPOCTb, JJUHEIHasA ckopocTh. Ileproa n yactora oOparueHus.
LleHTpOoCTpEMUTEIIBHOE YCKOPEHHUE.

[IpoBeneHue SKCIEPUMEHTA: U3YyYEHUE HEPABHOMEPHOTO
JIBIKEHUS C LENbI0 ONPEACIICHUSI MTHOBEHHON CKOPOCTH.
OO0BsICHEHHE OCHOBHBIX ITPUHIIMIIOB JICHCTBYS TEXHHYECKUX
YCTPOMCTB U YCIIOBUH MX 0€30MACHOTO UCIIOIb30BaHMS B
TOBCEIHEBHOM KU3HHU.

Perenne pacu€THBIX 33724 C IBHO 33JaHHON (PU3UUIECKOMH
MOJIEJIbIO C UCIIOJIb30BAHUEM OCHOBHBIX (hOPMYJI KHHEMATHUKH.
[loctpoenune n aHanu3 rpadKOB 3aBUCUMOCTEH KHHEMATHYECKUX
BEJIMYWH OT BpeMeHHU. PacriozHaBanme Gpu3nueckux sBICHUI B
y4eOHBIX OMBITAX U OKPYKAIOIICH KU3HU: PABHOMEPHOE U
PaBHOYCKOpPEHHOE TIPSIMOJIMHENHOE ABMKEHUE, CBOOOTHOE
NajeHue Tell, ABMKEHHE 10 OKPYXHOCTH. Onucanue
MEXaHUYECKOTO JBUKCHHUS C HCII0JIb30BAHUEM (PU3UUCSCKUX
BEJIMYMH: KOOPJINHATA, TYTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE.
Pabora B rpynmax mpu IaHUpOBaHUM, TPOBECHUH U
HWHTEPIIPETALMH PE3YJIbTATOB ONBITOB U AHAIN3E JOTOJHHUTEIIBHBIX
HMCTOYHUKOB MH- (hOpPMAIIUH TI0 TEME.

Junamuka (2 4)

IIpuanun orHocuTensHOCTH ["anunes. [lepBbiii 3akoH
HproroHa.

HNuaeprmaibHBIE CUCTEMBI OTCUETA.

Macca Tema. Cuna. [IpuHIIMTO CynepIIO3UIINHA CHUJI.
Bropoii 3akon HeroToHa 15151 MaTepUuaIbHOU TOYKHU.
Tpetunii 3akoH HeioTOHA AisiMaTepualbHBIX TOUYEK.

OO0BsicHeHHEe 0COOCHHOCTEH PaBHOMEPHOTO U
PaBHOYCKOPEHHOT'O MPSMOJIMHEHHOTO JIBH)KSHUSI,
CBO60)IHOT‘0 maacHusA TCEJ, ABUKCHUS 11O OKPY>XXHOCTH Ha
OCHOBE 3aKOHOB HbpIOTOHA,3aKOHa BCEMHUPHOTO
TATOTCHUSI.

OOBsiCHEHHE OCHOBHBIX HPUHIIMIIOB JICHCTBUSI
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3aKOH BCEMUPHOTO TIroTeHust. Cuiia TSHKECTH.
IlepBast kocMHUYIEecKasi CKOPOCTb.

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

Tpeuue. Buasl TpeHHUs (ITOKOS, CKOJIBKCHUS,
kageHwus ). Cwira tpeHus. Cyxoe tpenune. Cuiia TpeHHs
CKOJIBXKCHUS U cuiia TpeHusimokosi. Koadbunmuenrt
TpCHUSI.

TEXHUYECKUX YCTPOUCTB, TAKUX KAK MNOJIITUITHUKH.
OOBsiCHEeHNE OBWXEHUSI NCKYCCTBEHHBIX CITyTHUKOB.
Pemrenue pacu€THBIX 3a71a4 C SBHO 3aJaHHON (U3UUECKOUN
MOJEJIBIO C UCIOJIL30BAHUEM OCHOBHBIX 3aKOHOB U
popmyn nuramuku. Pacmo3naBanne GU3NIECKUX
SIBJICHUII B yYE€OHBIX OIBITAaX M OKPYKAFOMIEeH KU3HU:
UHEpLUs, B3aUMOJCHCTBUE TEIl.

Ananu3 QU3NYECKUX TIPOIESCCOB U SIBJICHUN C
WCMOJB30BAaHUEM 3aKOHOB U IPUHIIUIIOB: 3aKOH
BcemupHoro Tarorenus, |, Il u |1l 3akonsr HeroToHa,
OPUHIIAN CYTIEPIIO3UIINN CUJI, TIPUHIIUII PAaBHOIPABHOCTU
HHEPLHUAIBHBIX CUCTEM OTCUETA

3aKOHBI COXPAaHEHUS B
mexanuke (3 1)

HNwmnynsc MmaTepuanbHOW TOYKHU (TEa), CUCTEMBI
MaTCpHaJIbHbIX TOYCK. I/IMHy.]'IBC CHJIbI 1 U3BMCHCHMNC
UMITyJIbCa Teja. 3aKOH COXpPaHEeHUs UMIyJbCca.
PeakTuBHOE OBHU)KEHUE.

Pabora cuiibl. MOIIHOCTH CHIIBI.

Kunernueckast s3Heprusi MaTepUaJIbHON TOUKU.
Teopema 006 H3MEHEHNN KUHETUYECKON DHEPTHU.
ITorennnansHas sHeprus. lloTeHunanbsHast YHeprus
yrpyro aedopmMupoBaHHOU NpyKUHBI. [loTeHIIManbHAS
SHEPTrusl Tejla BOJIU3U IMTOBEPXHOCTH 3E€MIIH.

3aKOH COXpaHEHUSI MEXaHUYECKOU SHEPTHUH.

Pemenue pacy€THbIX 3a7ad C SIBHO 3aJIlaHHOU
(pr3nyeckoit MOIENBIO C UCOJIB30BAHUEM OCHOBHBIX
3aKOHOB U (hOpMYJI JTUHAMHKH U 3aKOHOB COXPaHCHHUS.
Pemenne kayecTBEHHBIX 3aJad C ONOPOUM Ha U3yUYEHHBIC
B pazzene «MexaHHKa» 3aKOHBI,3aKOHOMEPHOCTH U
(pu3nueckue sBICHUS.

Onucanue MEXaHUYECKOrO NBHKEHHSI C HMCIIOJIb30BaHUEM
(pr3nyecKnx BEJIMYMH: UMITYJIBC Tejla, KHHETHYeCKast
OHEPIUA, IMIOTCHIHAJIbHAs SHEPIrusi, MEXaHHN4YCCKast
paboTa, MexaHHYecKass MOIHOCTb.

AHann3 pU3NIECKUX NPOLIECCOB U SIBJICHUN C
HUCTIOJIb30BaHUEM 3aKOHA COXPaHEHHUS MEXaHUYECKOH
OHEPruu, 3aKOHa COXpaHCHUA UMITYJIbCA.

OOBsicHeHHE ABU)KEHUS PAKET C ONOPOH Ha U3yUYEeHHBIE
(1)PI31/I‘-ICCKI/IC BCJIIMYHMHBI U 3aKOHBIMCXaHUKH.
Hcnonp30BaHue mpHu NOATOTOBKE COOOIICHUN O
NPHUMEHEHNH 3aKOHOB MEXaHUKHU COBPEMEHHBIX
UHGPOPMATUOHHBIX TEXHOJIOTHUH JJIs1 TOMCKA,
CTPYKTYpPUPOBaAHUsI, UHTEPIIPETALIMU U IIPEACTABICHUA
nHpOpMaALTHUU.

PA3JIEJI 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/UHAMMUKA (26 4)

19




OcCHOBBI
MOJICKYJISIPHO-
KHHETUYECKOHU TeoOpruu

(8w

OCHOBHBIE TOJIOKEHHUS MOJIEKYISIPHO-KUHETUYECKONH TEOpUU U
UX OTNBITHOE 000CHOBaHME. bpOyHOBCKOE IBIKEHHE.
Hduddysus. Xapakrep ABHKESHUS U B3aUMOJCHCTBHSI YaCTHII
BellecTBa. Mojienu CTpOEHUS Ta30B, )KUIKOCTEN U TBEPABIX TEl
1 00BSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3TUX MOJEIEH.
Macca u pazmepsl Mosekys. KonmnyecTBo BemiecTsa.
[MocTosiHHast ABoraapo.

TennoBoe paBHOBecue. TemnepaTypa u e€ usmepenue. lllkana
temnepatyp Llenbcus.

Monens naeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-
KUHETHYECKOI TEOPHH UIealTbHOTO ra3za. AOCOIIOTHAS
TeMIIepaTypa Kak Mepa CpelHEd KUHETHYECKOU YHEPTrUU
TETUIOBOTO JIBIKEHHS yacTull ra3a. [llkama remmneparyp
KenbBuna. ['a30BbIc 3aK0HBL. Y paBHEHUE MeHaeneeBa—
Knanelipona. 3akon JansToHa. M30mpoiecchl B HACATLHOM Ira3e
C TIOCTOSIHHBIM KOJIYECTBOM BelecTBa. | paduueckoe
npecTaBICHUE N30MPOLIECCOB: U30TEPMa, H30X0pa, H300apa.

OO0BsicHeHHEe OCHOBHBIX HIPUHIIUIIOB NEUCTBUMN
TEXHUYECKHUX YCTPOUCTB, TAKUX KaK: TEPMOMETP U
OapoMeTp; U YCIIOBHU NX O€30IIaCHOTO UCTIOJIb30BaHUS B
MOBCETHEBHOH >KU3HU.

PacnoznaBaHne pU3NIECKUX SIBICHUU B Y9eOHBIX
OTIBITaX U OKpY>Karomieut ku3Hu: nudysus,
OpPOYHOBCKOE JBUKCHUC.

OnwucaHue TETIOBBIX SIBJICHUH C UCIIOJIb30BaAHUEM
(pu3nyueckux BEJIMYWH: JaBJIICHUE ra3a, TeMIlepaTrypa,
CpeIHsIsI KHHETHYECKasi SJHEPIrusl XaOTHYECKOTO
ABUXKCHUA MOJICKYJI, CPCAHSA KBaApaTrUudHasA CKOPOCTh
MOJIEKYJI.

AHamm3 GU3NIECKUX ITPOIECCOB U SIBJIICHUM C
HWCHOJIb30BaHUEM MOJEKYISIPHO-KUHETUIECKOU TEOPUH
CTPOEHUS BEILIECTBA, ra30BbBIX

3aKOHOB, CBSI3U CpEOHEH KMHETHYECKOU PHEpPruu
TEIJIOBOTO ABMXKEHHUST MOJICKYJ C a0COJIFOTHOU
TEMIEpaTypoOu.

Pemrenne pacu€THBIX 327124 C SIBHO 3aJITaHHOU (DPU3UIECKOMN
MOJIENbIO C UCHOJIb30BAHUEM OCHOBHBIX ITOJIOKEHUMN
MKT, 3akoHOB U (HOPMYITIMOJIEKYIIPHONH (HPUZUKH.
Pabora B rpynmnax npu miiaHUpPOBAaHWUH, NIPOBEICHUHU U
WHTEpOpPETAlluN PE3yIbTaTOB OIBITOBU aHAJIM3E
JOITOJIHUTECIIBHBIX HCTOYHHUKOB I/IHCbOpMaI_[I/II/I I10 TEMC.

OCHOBBI
TepMOaUHAMUKH (8 1)

Tepmoaunamnueckas cucreMa. BHyTpeHHsIs1 dDHEprus
TEPMOJMHAMHUYECKON CHUCTEMBI U CHOCOOBI €&
n3MeHeHus. KoaudecTBo TeTu1oTsl U padoTa.
BHyTpeHHss1 3HEPrust 0THOATOMHOI'O UJEAJIBHOTO rasa.
Buns! Tennonepenadn: TENJIONPOBOJHOCTh, KOHBEKIIHS,
U3JaydeHue. Y 1enbpHas TENIOEMKOCTh BEIIECTBaA.
KosnuyecTBO TEMIOTHI NpHU TEILIONEpEaaye.

ITonsitne 00 annabatHom npouecce. [lepBrIil 3akoH
TepMoaAUHaMUKU. [IpruMeHeHne nepBoro 3akoHa
TEPMOJUHAMHUKH K U30IIPOLIECCAM.

Bropoii 3akon TepmoamnHamMuku. HeobpatumMocTs
MPOLIECCOB B IPUPOJE.

Tennosele MmamuHbl. IIpuHIMDBI IEHCTBUS TEIJIOBBIX

. OOBbsicCHEHHE OCHOBHBIX NPUHIIUINOB JICHCTBUS
TEXHUYECKUX YyCTPOMCTB, TAKMX KaK: IBUraTEClb
BHYTPEHHEI0 CropaHusi, ObITOBOU XOJIOJIUIbLHUK,
KOHIUITHOHEP; U YCIOBUU UX 0€30I11aCHOro
HCITOJIB30BaHUS B ITOBCECIHEBHOM >KHU3HH.

OnucaHue U3y4YeHHBIX CBOMCTB TEJ U TECILUIOBBIX SIBICHUU
C HUCOOJb30BaHUEM (PHU3HUUCCKUX BEIIUIUH: JTaBJICHUE
rasa, TeMIeparypa, KOJIU4eCTBO TEIJIOThl, BHYTPCHH
sHeprus, padora rasa.

Peurenune pacu€THbIX 3a1a4 C sSIBHO 3aJaHHOU
(usznyeckoit MOAEIbIO C MCHOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (popmyn TepMoaguHAMUKU. Penitenue
Ka4yeCTBECHHBIX 3a7a4 C OMOPOU Ha U3YyUYEHHBIC B
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manuH. [IpeoOGpa3zoBaHus SHEPTHUH B TSIJIOBBIX
mamuHax. KIT/[ termioBoi mammusbl. [ukia KapHo u ero
KIT/I. Dxonoruyeckue npoOIeMbl TSTIODHEPTETUKH.

pasacie «MO.]'ICKyJ'IHpHaS[ (1)I/I3I/IKa u TCpMOJUHAMUKA»
3aKOHBI, 3aKOHOMECPHOCTH U (I)I/ISI/ILICCKI/IC SIBJICHU .
Pab6ora B rpynmnax mnpu aHalln3C AOIMNOJIHUTCIIbHBIX
HNCTOYHHKOB I/IH(l)OpMaHI/II/I II0 TEMC.

ArperaTHbie
COCTOSIHHUSI BEIIECTBA.
da30BbIE TEPEXOIBI

(10 )

ITapoo6pa3zoBanue u KoHAeHcaus. Mcriapenue u
KuneHne. AOCOIIOTHAsI U OTHOCHUTEJIbHASI BJIAXKHOCTh
Bo3ayxa. HacellieHHbIN nap. Y AenbHasl TENJI0Ta
napooopa3zoBaHUs. 3aBUCUMOCTh TEMIIEPATyPHI
KHUIICHUA OT JaBJICHUA.

Teépmoe Temo. Kpucramnmuueckue u amopgHBIE Tena.
AHU30TPOIIHS CBOUCTB KpuctayuioB. JKunkue
Kpuctamiabl. CoBpeMeHHbIe MaTepuaisbl. [lnaBnenue u
KpUCTaJUTU3aLMA. Y AeIbHas TEeIJI0Ta [J1aBJICHUS.
VYpaBHEHHE TEIUIOBOTO OajaHca.

IIpoBenenne s3kcriepuMeHTa: U3MEPEHHUE OTHOCUTEIbHOM
BJIAXKHOCTH BO34yXa.

OOBsICHEHHE OCHOBHBIX IPHHITUIIOB IEHCTBUS
TEXHUYECKHUX YCTPOMCTB, TAKUX KaK: THTPOMETP U
MCUXPOMETP, KAJIOPUMETP; U YCIOBUHHUX 0€30ITaCHOTO
HWCHOJIb30BaHUsI B IIOBCEAHEBHOM >KU3HU.

Pemenne kauecTBEHHBIX 3aJ1a4 C OMOPOM HAa U3YUYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (U3HYECKHE SIBICHUS MO
TEMe.

PacnmozHaBaHWe GU3NIECKUX SIBICHUU B ONBITAX U
OKpYy>Xarouie# )Ku3Hu: aedopmanus TBEPABIX TeEll,
HarpeBaHUE U OXJIAXKJIEHUE TeJI, U3BMEHEHHUE
arperaTHbhIX COCTOSIHUN BeILIeCcTBa U OOBSICHEHUE UX Ha
OCHOBE 3aKOHOB U (pOpMYJT MOJNEKYJISAPHOH (HPU3UKU.
Hcnonp3oBanue HHOOPMAITMOHHBIX TCXHOJIOTUHN JIJIsT
MOMCKa, CTPYKTYPUPOBaHUS, UHTEpOPETALUN U
npeacTaBiICHUs] HHpOpMaLUU ITPUIIOATOTOBKE
COOOImEeHN O IPUMEHESHHUH 3aKOHOB MOJICKYJISIPHOH
($U3UKM ¥ TEPMOTMHAMHUKH B TEXHUKE U TE€XHOJOTHSIX.

PA3JAEJ 4. QJJEKTPOJAUHAMMUKA (44 u)

Dnekrpocraruka (8 u)

DnexTpuzanus Tei. DIeKTpudeckuit 3apsa. J(Ba Buna
3JIEKTPUUECKUX 3apsiaoB. [[poBOAHUKHN, TUAIIEKTPUKH
U TIOJIyIPOBOAHUKH.3aKOH COXPaHEHUS
3JIEKTPUYECKOTr0 3apsaa.

BzaunmogeiicTtBue 3apsinoB. 3akoH Kyiona. TodeuHbIit
3JIEKTPUUECKUH 3apsi/i. DIEKTPUUECKOE T10JIE.
Hanpsi>xk€HHOCTE 251eKTpudecKkoro nois. ITpuHin
CYHNEPIIO3UIINU DJIIEKTPUYECKUX NToJiel. JInHuu
HaOPsHKEHHOCTH DIEKTPUUECKOTO MOJIS.

Pabota cun snekrpocrarudeckoro nois. Ilorenuua.
Pa3znocTrenioreHninanoB. [IpOBOAHUKHY U JUIJIEKTPUKH
B 3JIEKTPOCTAaTHYECKOM ToJie. JlnsneKkTpuieckas

IIpoBeieHUE 3KCHEPUMEHTA: U3MEPEHUE IJIEKTPOEMKOCTHU
KOHJIeHCcaTopa, onpeaeiieHne EMKOCTH OaTapen
KOHJICHCAaTOPOB.

OOBsicHEHHEe OCHOBHBIX HNPHUHIUIIOB AEHCTBUS
TEXHUYECKNX YCTPOUCTB U TEXHOJOIUU, TAKUX KaK:
3JIEKTPOCKOII, 3JIEKTPOMETP, DIEKTPOCTATHUYIECKAS
3alyTa, 3a3eMJIEHUE DJIEKTPONPHUOOPOB, KOHIAEHCATOD U
YCJIOBHM X 0€301acHOTO NPUMEHEHUS B MIPAKTUIECKON
JKU3HU.

Pemenne pacu€TrHpIX 3a7ad Cc SIBHO 3aJlaHHOU
(pr3nyeckoit MOJIEIIBIO C UCITOJIB30BAHUEM OCHOBHBIX
3aKOHOB M (hOPMYJI DJICKTPOCTATUKHU.
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NPOHUIIAEMOCTb.
DnexkTpoéMKocTh. KoHmeHcaTop. DIeKTpOEMKOCTD
IJIOCKOTO KOHJEHCATOpa. DHEPrus 3aps>KeHHOTO
KOHJIeHCaTOopa.

Penienue kauecTBEHHBIX 3a71a4 C OIOPOM Ha U3yUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NIECKUE SABJICHUSA 10
TeMe «DJeKTpocTaTukay». PacrmozHaBanue GpuU3NIECKUX
SIBJI€HUM B OMNBITaX U OKPY’KAIOLIEN KU3HU:
3JIEKTPU3aUs TEH, B3aUMOAEUCTBHUE 3apsiioB; U
00BsICHEHHE NX Ha OCHOBE 3aKOHOB U (pOpMYyII
3JIEKTPOCTATHUKH.

OnucaHue U3y4EeHHBIX CBOICTB BEIIECTBA U
3JIEKTPUUYECKUX SIBICHUI C MCHOJIB30BaHUEM (PU3NUECKUX
BEJIMYMH: DJICKTPUYECKUHN 3apsi], HANPS)KEHHOCTh
3JIEKTPUYUECKOTO MOJIsl, TIOTeHIINAMN, pa3HOCTh
MOTEHIUAJIOB, 3JIEKTPOEMKOCTh. AHANIN3 (PU3NIECKUX
NPOLIECCOB M SIBJICHUM C MCIIOJB30BAaHUEM (PU3UUECKUX
3aKOHOB: 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsiaa,
3akoH Kynona.

Paborta B rpynmnax npu aHajin3e JOMOJIHUTEIbHBIX
HCTOYHUKOB HH(POPMAIIUH U MOJATOTOBKE COOOIIISHUI O
NPOSIBI€HUU 3aKOHOB 3JIEKTPOCTAaTUKU B OKpY Karouiei
JKM3HHU M IPUMEHEHHH HUX B TEXHHUKE.

[TocTostHHBIN
3JIEKTpUUECKU TOK. TokH
B pa3IMYHBIX cpenax(244)

DIEeKTPUUECKUN TOK. Y CJIOBHUS CYLIECTBOBAHUS
AIEKTpUUECKOTO ToKa. McTounmnku Toka. Cujia Toka.
ITocTOAHHEBIN TOK.

Hamnpsixkenne. 3akon Oma 1st ydyacTKa LENH.
DIEKTPUUIECKOE COTIPOTHURIICHUE. Y NSIHHOE
conpoTuBJeHHUE BenlecTBa. [locienoBarenbHoOE,

napajaiiaeibHOC, CMCIIAHHOC COCIANHCHUC ITPOBOJAHUKOB.

PaGora 3jiekTpudeckoro Toka. 3akoH J>koyisi—
Jlennia. MOIIHOCTH DJIEKTPUUYECKOTO TOKA.

OC u BHyTpEeHHEE CONPOTUBICHUE UCTOUHUKA TOKA.
3akon OMa 1151 ToJIHOHM (3aMKHYTOM) 3JIEKTPUIECKOMN
nenu. KopoTkoe 3aMbIKaHUE.

DIEeKTpPOHHAsI IPOBOAUMOCTb TBEPABIX METAJJIOB.
3aBUCUMOCTH CONPOTHUBIICHUS METAJLJIOB OT
TemnepaTypbl. CBEpXIpPOBOIUMOCTb.
DJIeKTpUIEeCcKU TOK B BakyyMme. CBoHicTBa
3JICKTPOHHBIX MYYKOB.

[NonynpoBoguuku. CoOCTBEHHAs U TpUMeECHas

IlpoBeneHUE 3KCIIEPUMEHTA: U3YUEHUE CMELIAHHOIO
COCIMHECHUSI pe3ucTopoB; uzmepenue JJ1C ncrognuka
TOKa U €r0 BHYTPEHHETO COIIPOTHUBIICHUS; HAOIIOJICHHE
BJIEKTPOIH3A.

OOBsICHEHHE OCHOBHBIX HPHUHIIUIIOB ACHCTBUS
TEXHUYECKHNX YCTPOMUCTB U TEXHOJIOTUM, TAKUX KaK:
aMIIEpMETP, BOIBTMETP, PEOCTAT, HICTOUYHUKHU TOKA,
3JICKTpOHArpeBaTelIibHbIC IIPUOOPHI, BAKYYMHBIW TUO]I,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOJTYHTPOBOIHUKOBBIH
AUOJ U YCIOBHUM UX O€30MacHOTO IIPUMEHEHUS B
OPaAKTUUYECKOHN KU3HHU.

Perntenue pacué€THBIX 3a7a4 C ABHO 3aJaHHOUN (DU3UUCCKOMU
MOJIENBIO C UCIIOJIB30BAHUEM OCHOBHBIX 3aKOHOB U
popmyit TeMbl «ITOCTOSTHHBIN BIIGKTPUYECKUI TOK).
Pacno3naBanne (U3HMYSCKUX SBJICHHUU B OINbITAX U
OKpY>Karollle! )KU3HU: DJIEKTpUYECcKasi IPOBOJUMOCTb,
TEILIOBOE, CBETOBOE, XUMHUUYECKOE, MAarHUTHOE JICHCTBUS
TOKa. AHaJIN3 DIEKTPUUECKUX SIBJICHUN U OPOLIECCOB B
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OPOBOAUMOCTH HOJYIPOBOAHUKOB. CBo¥cTBAa p—N-
nepexoma. [1oaynmpoBOTHUKOBEIE TIPUOOPHI.
DJEeKTPUUECKUM TOK B pacTBOpax M paclijiaBax
AJICKTPOJIUTOB.

DJICKTPOIUTHIECCKAS JUCCOIUAITHS. DICKTPOIH3.
DJIEKTpUUECKHUI TOK B ra3zax. CaMOCTOSATCIBLHBIN U
HECaMOCTOSATENbHBIN pa3psan. Monnusa. Ilna3zma.

HEeTSIX MTOCTOSTHHOTO TOKa C MCIOJb30BaHUEM 3aKOHOB:
3ak0oH OMa, 3aKOHOMEPHOCTH IIOCIIEIOBATEIHbHOTO U
napajuIeIbHOTO COCIMHCHUS TPOBOJHUKOB, 3aKOH
Jxoynsi— JleHua.

Onucanue N3y4eHHBIX CBOWCTB BEMIECTB U
AIEKTPUHUECKUX SIBJIEHUH C MCIOJIB30BaHUEM (PU3NIECKUX
BCJIMYUH: JICKTPUUCSCKUN 3apsij, CHJa TOKa,
AJIICKTPUYUECKOES HAIPSHKCHUE, JICKTPUISCKOES
COMPOTHUBIICHUE, pa3HOCTH MMoTeHImanos, 3/1C, padora
TOKa, MOIITHOCTh TOKa.

Hcnons3oBanne "HPOPMAITMOHHBIX TEXHOJIOTHH TSI
MOWCKa, CTPYKTYPHUPOBAHUS, MHTEPHPETALIUU U
npeacTaBiIeHHUs MH(POPMAITUH TPUTIOATOTOBKE
COOOIIEHUN 0 IPUMEHCHUHU 3aKOHOB MMOCTOSIHHOT'O TOKa
B TEXHUKE U TEXHOJOTHSIX.

MarnuTHoOE€ moe.
DNeKTpOMarHuTHas
nHAyKnus.(124)

ITocTossHHBIE MarHUTEL. B3anMoaeiicTBHE IMTOCTOTHHBIX
MarHuToB. MarautHoe noJsie. Bekrop MarautTHou
UHAYKOUU. [IpUHITATI CyTIepHIO3UIIUU MarHUTHBIX
noJsiel. Jluauu MmarHuTHOM nHAYKuuu. Kaptuna
JUHUUA MarHUTHOW WHAYKIHHU NOJISI HOCTOSTHHBIX
MarHUTOB.

MaruutHoe noJje NpoBOJHMKa ¢ TOKkoM. KapTuHa nuHuit
UHIAYKIUW MAarHUTHOI'O HOJISI JJIMHHOI'O MPSIMOTO
OPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO IIPOBOTHUKA,
KaTymku ¢ TokoMm. OnbeIT DOpctena. Bzaumoneiicteue
OPOBOJHUKOB C TOKOM.

Cuna Awmriepa, €€ MOIyJIb U HapPaBJICHUE.

Cuna JlopeHniia, e€ MOIyJIh U HAIIpaBJICHHUE. J|BHKEeHHE
3apsHKEHHOMYaCTUILIBI B OJTHOPOJHOM MAarHUTHOM IIOJIE.
PabGora cunsr Jlopenrra.

SIBneHue 31eKTpoOMarHuTHOM MHAYKOUHU. [ToTok
BEKTOpa MarHUuTHOU uHaAykouu. D/1C nuaayknuu.
3aKOH 2JIEeKTpOMarHuTHOU UHAYKIMU dDapanesi.
Buxpeoe anexkTpudeckoe nose. J1C HHIyKIIHHA B
OPOBOJHUKE, NBIKYIIEMCS MMOCTyNaTEIILHO B
OJHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuno Jlenna. MHaAyKTUBHOCTE. SIBIICHHE

IIpoBeneHune 3KCriepuMeHTa: U3y4Y€HUE MAarHUTHOT'O
II0JIsI KATYLIKH C TOKOM; HUCCJIENIOBAaHUE NEUCTBUS
IIOCTOSIHHOI'O MarHWTa Ha PaMKy C TOKOM;
HCCII€JOBAHUE SIBJICHUS 3JICKTPOMAarHUTHOU MHIAYKIUHU.
OOBsiICHEHHE OCHOBHBIX TPUHITUIIOB JICHCTBHUS
TEXHUYECKHUX YCTPOMCTB, TAKUX KAaK: IIOCTOSIHHBIE
MAarHUThI, AJICKTPOMArHUTHI, DJIEKTPOJABUTATEIIb; U
YCJIOBUU UX 0€30MMacHOTO NPUMEHEHUS B ITPAKTUIECKON
SKHU3HH.

Pentenue pacué€THbBIX 3a7a4 Ha IPUMEHEeHHE (hopMyIT
TeMbl «MarHuTHoe noJje. DJIEKTPOMArHUuTHAasI UHIYKIUSD.
Pemenune kauyeCTBEHHBIX 3aJ1a4 C OIIOPOI HAa U3yYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HYECKUE SIBJICHUS TEMBbI
«MarautHoe 1oJjie. DJIEeKTPOMarHuTHasT UHITYKIIHSD).
OmnpeneneHne HanpaBJIEHUsI BEKTOPA HHAYKIIUHA
MarHUTHOTO TI0JISI, CHJTBI AMIiepa u cribl JlopeHma.
PacnioznaBanue pusnyueckux sSIBJI€HUN B ONbITaxX U
OKpY’Karolle! >KU3HU: B3aUMOJENCTBUE MarHuToOB,
3JICKTPOMArHUTHAsI UHAYKIUSI, JEUCTBUE MAarHUTHOI' O
II0JIsI Ha IPOBOJHUK C TOKOM W ABWXKYIIIHUHCS 3apsii.
AHanu3 3J1eKTPOMarHUTHBIX SIBJICHUH C UCIIOJIb30BAaHUEM
3aKOHA 3JE€KTPOMAarHMTHOW HMHIYKIIMH.
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camouHaykuuu. 3/1C caMOMHAYKIIUU. DHEPIrus
MAarHUTHOTI'O IIOJISI KaTYIIKHA C TOKOM.
DJIEKTPOMAarHUTHOE MOJIE.

OmnucaHue U3y4YeHHBIX CBOMCTB BEHICCTB U
AJICKTPOMATrHUTHBIX SIBJICHUU C NCIIOJIB30BAaHUECM
$pU3UYIECKUX BEJIUYHUH: UHIYKIIUS MarHUTHOT'O T1OJIsI,
cuiia Amrnepa, cuia JlopeHna, "HIyKTUBHOCTh
KaTyIIKH, YHEPTHUS IJIEKTPUIESCKOTO U MarHUTHOTO
TTOJICH.

PA3JIEJI 5. KOJIEBAHUS U BOJIHBI (24 4)

MexaHugyeckue u
3JIEKTPOMarHUTHbHIC
koisiebanus (10 gacos)

KonebarenpHas cucrema. CBOOOAHBICE MEXaHUYECKHE
konebanms. ['apmonndeckue koiaebanusa. Ilepuomn,
HgacToTa, aMIUITUTy1au daza konebanuii. [IpyKuHHBIN
MasTHUK. MaTeMaTH4eCKU MasITHUK. Y paBHEHHE
rapMoHH4YecKkux Kojiebanmii. [Ipeppamniennesneprun
OpU TapMOHUYECKUX KOJICOaHUAX.

Konebarenbusiit KoHTYp. CBOOOIHEIC
QJICKTPOMAriHuTHBIC KOHC63HI/I$[ B UJACAJIBHOM
Koj1e0aTeIbHOM KOHTYpE. AHAJIOTUSI MEXIY
MEXaHNYCCKHUMHU U DJICKTPOMAIrHUTHBIMHA
kojsicoanusiMu. @opmynaTomcoHa. 3aKOH COXpaHCHUS
SHEPTUU B UACAITBHOM KOJIEOATEIIbHOM KOHTYPE.
IIpencraBnenue o 3aTyxarwLMX KOJIeOaHUIIX.
BeiHyKIeHHBIE MeXaHU4Yeckue KojieOanus. Pe3onanc.
BrIHYXZI€HHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHusI.
ITepemenHsIil Tok. CHHYCOUIAIbHBIN IEPEMEHHBIN TOK.
MOIIIHOCTI) IICPEMECHHOT'O TOKA. AMHJII/ITYJ]HOG H
JICUCTBYIOIIlee 3HAYSHUECHUIIBI TOKA U HAIIPSKSHUSI.
Tpancdopmartop. [IpousBoacTso, nepenayda u
MOTpeOJIEHUE IJICKTPUIESCKON DHEPTHH.
DKOJIOTHYECKHE PUCKHU IPU MTPOU3BOJICTBE
anekTposHeprun. KyneTypa ucrnonabp3oBaHus
SJIEKTPOSHEPIrUH B IOBCEAHEBHOM YKHU3HHU.

OOBsicHeHHEe OCHOBHBIX HNPHUHIIUIIOB ACHUCTBUS
TEXHUYECKHUX YCTPOMCTB, TAKUX KaK: reHepaTop
IEePEMEHHOI0TOKa, TpaHCc(popMaTop, JINHUHU
aJeKTpoIiepenay; u yCcJIOBUH UX 6€30MacCHOTO
OPUMEHEHUS B IPAKTUYECKOM JKU3HHU.

Pemenue pacu€THbIX 3a4ad C SIBHO 3aJaHHOMI
(pr3myeckoit MOZIENbIO C UCIIOJIB30BAHUEM OCHOBHBIX
3aKOHOB U (pOPMYJI, ONUCHIBAIOIINUX MEXaHUUYCSCKHUE U
3JIEKTPOMAarHUTHBIE KOJeOaHUsI.

Onucanue MU3YYCHHbBIX MECXaHHUYCCKUX U
SJICKTPOMAarouTHBIX KoJ1Ie0aHUI C HUCIIOJIB30BAHUEM
(¢pu3nUecKuX BEJIUYNH: IEPUO U YacToTa KoJjicObaHuH,
aMIIuTy1a ¥ (paza konedaHUi, 3apsa U CHUJIa TOKA B
npoIliecce rapMOHUYECKUX AJIEKTPOMAarHUTHBIX
KOJICOaHWA.

Pemenune kauecTBEHHBIX 3a/1a4 C ONIOPOH HAa U3YUYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH, OITHMCHIBAIOII1E
MEXAHNUYCCKHUEC U DJICKTPOMArHuTHLIC KoJIcOaHUuA.
Pabota B rpynnax npu njiaHUpOBaHUU, IPOBEACHUN U
HHTEPHOPETALUA PE3YJIbTATOB OIBITOB, U aHAJIN3E
JOITOJIHUTCIIBHBIX I/ICTO‘-IHI/IKOBI/IH(I)OpMaHI/II/I I10 TEMC.
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Mexanuueckue u
3JIEKTPOMArHUTHBIC BOJIHBI

MexaHU4ecKre BOIHBI, yCIIOBUSI PACIIPOCTPAHCHHUSI.
Ilepuoa. CkopocTh paclipoOCTpaHEHUs U JJIMHA BOJIHBIL.
ITonepeuyHbie U IPOAOJIbHBIE BOJIHBL. MIHTEepdepeHIns
U audpakous MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. | poMKOCTh 3ByKa. BeicoTa TOHa.
TemOp 3ByKa.

OnekTpoMarHuTHBIE BOJIHBI. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHUE, MTPEeIOMIICHHUE,
MoJIsSIpU3anus, fudpakiyus, nHTepdepeHITHS.
CKOpOCTB QJICKTPOMArdHuTHBIX BOJIH.

IIkamna SJICKTPOMAardHuTHBIX BOJIH. HpI/IMCHCHI/IC
3J€KTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
IIpuHLIUIIBEI PagUOCBSI3U U TEJICBUICHUS.
Panuonokanus. DJIEKTPOMarHUTHOE 3arpsi3HEHUE
OKpY>Karolle cpesl.

OOBsicHeHHEe OCHOBHBIX MIPUHIHUIIOB ASHCTBUS
TEXHUYECKHUX YCTPONUCTB U TEXHOJIOTIMI, TAKUXKaK:
MY3BbIKaJIbHbIE HHCTPYMEHTHI, YJIbTPa3ByKOBasI
AUAarHOCTHKA B TEXHUKE U MeAUIUHE, paaap,
panuonpuéMHUK, TEIEBU30P, aHTEHHA, TeJIe(OH,
CBUY-rteub; 1 yCIOBHH X 6€3011aCHOTO
OpUMEHEHUs B NIPAKTUYECKOM XKM3HU. Pemnenue
PacYéTHBIX U Ka4eCTBEHHBIX 3a/a4C OMOPOH Ha
U3y4YE€HHBIEC 3aKOHBI U 3aKOH MEPHOCTH,
OIMHMCHIBAIONIHNE PACIIPOCTPAHEHUE MEXaHUYECKUX U
QJICKTPOMAarHMTHBIX BOJIH. Hcnonp3oBaHue
nHGOPMALMOHHBIX TEXHOJIOTUN AJIs1 TIOUCKA,
CTPYKTYPUPOBAHUS, HHTECPIPETALIUU U
npeacTaBiICHUs] HHPOpPMAaUU ITPUTIOATOTOBKE
COOOIIEeHNN 00 NCTIOTB30BAHUU DJICKTPOMATrHUTHBIX
BOJIH B TEXHUKE.

YyacTtue B TUCKycCUU 00 3JIEKTPOMAarHUTHOM
3arpsi3HCHUN OKPY KaFOIIeH CpeJibl.

PabGora B rpynmnax npu miiaHUPOBAaHWUH, NIPOBEICHUU
U MHTEpIpETAaUuU Pe3yJIbTAaTOB OIBITOBHU aHAJIU3E
JOITOJIHUTECIIBHBIX HICTOYHHUKOB I/IH(l)OpMaI_II/II/I I10 TEMC.

Onruxka (8 1)

T'eomeTpuueckast ontuka. IlpsiMmonuneiinoe
pacrnpocTpaHeHHECBETa B OJHOPOAHOU cpene. JIyq
cBeTa. TodeuHnl MCTOUHUK cBeTa. OTpakeHUE CBETA.
3aKOHBI OTPAXKEHHUSI CBETA.

IIpenomnenue ceera. 3aKOHBI IPEJTOMIICHUSI CBETA.
AOCOJIOTHBIN MMOKa3aTenb mpenaomiieHus. [lomHoe
BHyTpeHHee oTpakeHue. [IpeneasHbIi yroia nojJiHoTro
BHYTPEHHETO OTpa’KCHHUS.

Hucniepcus cBeta. CI0KHBIN cocTaB O€JIOTO CBETA.
IBer.

BosnoBas ontuka. Unrepdepennus cBeta. KorepeHTHbIe
UCTOYHHUKH. Y CJIOBUSI HAOIIOAEHUS MAKCUMYMOB U
MHUHHUMYMOB B UHTep(DEPEHITMOHHONW KapTHHE OT ABYX
cuH(}a3HBIX KOTE€PEHTHBIX HCTOYHHKOB.

Hudpakuus ceera. Audpakunonnas pemérka. Y cioBue
HaOJII0IeHHS TJIaBHBIX MAKCUMYMOB IPHU NTaJICHUHU

IIpoBenenue sxcrepuMeHTa: HaOIIOIEHHUE JUCIIEPCUH
CBETa; N3MEPEHHE MTOKa3aTelsl IIPEJIOMIIEHUS CTEKJIA;
HCcIIeJOBaHNE CBOMCTB N300pakeHUH B JIMH3aX.
OO0OBsicHeHHnEe OCHOBHBIX IIPUHIIUIIOB JEHCTBHS
TEXHUYECKHX YCTPONCTB M TEXHOJOTHUH, TAKUX KaK:
OYKH, JIyna, poroarrmapar, IpOeKIIMOHHBIN
anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
ONTHUKA, TUPPaAKIHUOHHAS PEIIETKA, MOJISIPOUT; U
ycnoBHUi nx 6€30MacHOro NPpUMEHEHHUS B
NPAKTUYECKON KU3HU.

Pemrenne pacu€THBIX 3a7a4 ¢ ABHO 3aJaHHOM
(pr3nyeckoii MOZENbIO C UCIMOJIb30BAHUEM OCHOBHBIX
3aKOHOB U ) OPMYJI TEOMETPUIECKON ONTHKH.
PacnioznaBanue Gpu3nUecKuX sSIBJI€HUN B ONBITaX U
OKpY’KaroLIeN KU3HU: MPSIMOJIMNHEINHOE
pacnopoCTpaHEHUE CBETa, OTPAKEHUE, IIPEJIOMIICHUE,
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MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIITUOHHYIO
pew€rky. Ilonsgspuzanus ceera.

uHTepdepeHnus, Audpaknus U DOJISIpU3ALUS
CBETa, AUCIEPCHUs CBETA.

AHanu3 ONTUYECKUX SIBJIEHUH C UCIIOJIb30BAaHUEM
3aKOHOB: 3aKOH MPSIMOJIMHEHHOTO paclipoOCTpaHEHUS
CBETAa, 3aKOHBI OTPa’KE€HUsI CBETA, 3aKOHBI
MIPEJIOMJICHHUSI CBETA.

PA3JIEJI 6. KBAHTOBASI ®U3UKA (18 u)

DIIeMEHTBI KBAHTOBOM OTITHKH
(10 1)

®otonbl. Dopmymna [lnanka cBs3u sHeprun (OTOHA C €ro
4acTOTON. DHEePrusi U UMITYJIbC (POTOHA.

OtxkpeiTHe 1 uccrienoBanne Gporodddexra. OnbiTer A. T
CroineroBa. 3akoHbl oTod(dexTa. YpaBHeHHE DUHIITEHHA IS
tdhotorddexra. «Kpacnas rpanuma» gporodddexra.

Hasnenne cBeta. OnbiTel I1. H. JleemeBa. Xumudeckoe qelcTBHE
CBETA.

OOBsicHeHHnEe OCHOBHBIX HNPHUHIIUIIOB ACHUCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KakK: ()OTODIJIEMEHT,
(oromaTunk, comHedHas OaTapesi, CBETOAUO; U
yciaoBHH ux 0€30MacHOTO MPUMEHEHUS B
OpPaKTUYECKOU X1U3HU. PenieHnue pacy€THBIX 3a7a4 C
SIBHO 33JIaHHOU (PU3HUYIECKOU MOJCITHIO C
HWCNOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (pOpMYyIT
KBAaHTOBOM OIITHKH.

Pemenune kauecTBEHHBIX 3a71a4 C OIOPOM Ha
U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH KBAaHTOBOU
ONTHUKH.

Pacnio3HaBanue (u3NYECKUX SIBJICHUNU B y4eOHBIX
onbITax: (POTORIIEKTpUUYECKUil 3(pdekT, cBeToBOE
JaBJICHUE.

Onucanue M3y4YEeHHBIX KBAaHTOBBIX SIBJIEHUM U
MPOLIECCOB C HUCIOJIb30BaHUEM (PU3NUECKUX
BEJINYMH: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH,
JJIMHA BOJIHBI M YacTOTa CBETA, DHEPTUS U UMITYJIbC
¢doToHa.

Crpoenue atoma (4 4)

Monens atoma Tomcona. OnbiTel Pesepdopaa mo
paccestHuIo

a-yvactuu. Ilnanerapuas monens atoma. IloctynaTel
Bopa. M3nydenue u riorionieHue (pOTOHOB TIpH
nepexoJie aToMa ¢ OJHOTO YPOBHS DHEPTHUH HA JAPYTOM.
Bunsl ciektpos. CnexkTp ypOBHEN SHEPTUH aTOMa
BOJOpOJA.

[MpoBenenne sxcnepuMeHTa: HAOJIIOACHUE
JIUHENYaToro CIIEKTpa.

OOBsicHEeHHE OCHOBHBIX HNPUHIUIIOB AEHCTBUS
TEXHUYECKNX YCTPONUCTB, TAKUX KAaK: CHEKTPOCKOII,
Jja3ep, KBAHTOBbIM KOMIBIOTEP; U yCIIOBUU UX
0e30I1acCHOTO IPUMEHEHMSI B IIPAKTUYECKOMN >KU3HH.
Pemrenne kauecTBEHHBIX 3a71a4 C OIOPOIl HA
U3y4deHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE
siBJIEHUs 110 TeMe «CTpoeHHue aToMay.
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Pacno3HaBanue (u3nYECKHUX SIBJICHUU B y4E€OHBIX
OITBITaX: BOSHUKHOBEHHUE JINHENYATOI'O CIIEKTPa.
AHanu3 KBaHTOBBIX MPOIIECCOB U SIBJICHUIC
HCIIOJIb30BaHUEM IocTyjiaToB bopa.

ATomHoe stmpo (4 9)

OKCIEPUMEHTHI, JOKa3bIBAIOIINE CIOXKHOCTh CTPOCHHUSA
ssapa. OTKpBITHE paaTuoaKTUBHOCTH. OIIBITHI
Pezepdopaa no omnpeneseHUIOcCocTaBa
pannoakTuBHOrO M3NMydyeHus. CpoilicTBa anbda-, 6era-,
ramMMma-usiydeHus. BiausiHue painoakTUBHOCTH Ha
>KHBBIE€ OpraHu3mMsbl. OTKPbITHE IPOTOHA U HEUTPOHA.
3apsig siapa. MaccoBoe ducio siapa. M30Tomnsl.
Ansda-pacrian. DIeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan.

T'amma-uznydenue. 3aKoH paJMOaKTUBHOIO pacrnajia.
DHeprus CBA3U HYKJIOHOB B sape. SnepHble CUITBI.
HedexTt maccsr siapa.

AnepHble peaknuu. JleeHUe U CUHTES sIED.
AnepHsblit peakTop. TepMosinepHbIl CUHTES.
IIpoOnemMsbl 1 IEPCHEKTHUBHI SIISPHON YHEPTESTUKU.
DKOJIOTUYECKHUE ACIIEKTHI SIASPHON YHEPreTHUKU.
OnemeHTapHble YacTUllbl. OTKPBITHE ITO3UTPOHA.
MeToapl HAOMIOAEHUS U PETUCTPALUH DJIEMEHTAPHBIX
4acTHII.

dyHaaMeHTalbHbIE B3aUMOJIENUCTBUsI. EJTUHCTBO
¢u3udeCcKONKapTUHBI MHUPA.

IIpoBeneHne y4eHUYECKOIO 3KCIIEPUMEHTA:
HCCII€NOBaHUE TPEKOB 4YacTUL (110 TOTOBBIM
oTtorpadusam).

OOBsicHEeHHE OCHOBHBIX MPUHIUNIOB ASUCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK:IO3UMETP,
Kamepa BunbcoHa, sinepHblil peakTop, aTOMHas
Oomba; 1 ycJIOBUM UX 0€30MacHOTO IIPUMEHCHUS B
NPaKTHYECKOMKU3HU. PenlleHre kaueCcTBEHHBIX
3a7a4 Cc ONOPOH Ha N3YyUYCHHBIC 3aKOHBI,
3aKOHOMCPHOCTHU H (I)I/I3I/I‘-ICCKI/IC ABJICHUSA 11O TEMC
«ATOMHOE SITTPO».

PacnmozHaBaHmne GpU3HUECKUX SABIICHUN B YUSOHBIX
OIIbITaxX U B 0pr>1<a}omef/'1 KHN3HHN: €CCTCCTBCHHAsA U
HNCKYCCTBCHHAas paaJuOaAKTHUBHOCTD. Onucanue
U3YYEHHBIX KBAaHTOBBIX SIBI€HUH U HNPOLECCOB C
HWCHOJIb30BaHUEM (PU3UUECKUX BEIIUYHUH: IEPUON
noJjlypacrnaga, SJHEPTHUs CBA3U aTOMHBIX siAEp.
AHan3 IPOLECCOB U SABJIEHUN C UCIOJIb30BAaHUEM
3aKOHOB U IIOCTYJIaTOB: 3aKOH COXPaHEHHUS
3JIEKTPUUECKOTO 3apsiga, 3aKOH COXPaHECHUS
MaccoBOIO YHcIa, moctyjaarsl bopa, 3akoH
paanoakTHBHOTO pacnaja.

Hcnons3oBanne nHPOPMAIITMOHHBIX TEXHOJIOTHH JIJIsT
IIOUCKAa, CTPYKTYPHUPOBaHUS, HHTEPIIPETALIUN U
npeacTaBiICHUs] HHPOpMaUU ITPUTIOATOTOBKE
COOOIIeHNH O MPUMEHEHUH 3aKOHOB KBAaHTOBOM
(I)I/IBI/IKI/I B TEXHHUKEC U TCXHOJIOTUAX.

PA3JEJ 7. 9JIEMEHTBI ACTPOHOMUUU ACTPOD®U3UKH (24)
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Ortamnsl pa3Butus actpoHomud. [Ipuknamgnoe u
MHPOBO33PEHYECCKOE 3HAUCHUE aCTPOHOMUHM.

Bup 3Bé3nHoro Heba. Co3Be3nus, ipKue 3BE3/bI, IUIAHETHI,
HX BHJIUMOC JBIDKCHUE.

ConHeuHas cucTeMa.

Comane. ComHeYHass aKTUBHOCTD. VICTOYHHK SHEPTHH
Coanna u 3BE34. 3BE3ABI, X OCHOBHEIC
XapaKTEePUCTUKH.

Mineunsiii IlyTe — nHama "anaktuka. Ilosmoxenue u
nsuxenne Connna B 'anmaktuke. THUITBI TaJlaKTHK.

[MonroroBka cooOmIeHUN O METOIaX MOTYUYCHUS
Hay4HBIX aCTPOHOMHYECKHUX 3HAHUH, OTKPBITUSIX B
COBPEMEHHOU aCTPOHOMUMU.

Brinonnenue 3agaHuil, IpOBEPAIONUINX BIIaJICHHUE
OCHOBOMNOJIATalOIIMMH aCTPOHOMHYECKUMU
MOHSITUSIMU, MO3BOJISIIOIIMMU XapaKTepHU30BaTh
IPOLECCHI, IPOUCXOASIINE B 3BE31aX,

B 3BE3IHBIX cucremMax, B Me}KI‘aJ'IaKTI/I‘-IeCKOI\/’ICpe,HC;

IOBHOKEHHE HEOECHBIX TEJI, DBOJIFOLIMIO 3BE3 1 U
BcenenHoii.

ITpoBeneHne HaOMOACHUN HEBOOPYKEHHBIM I'JIa30M C

HWCIOJIb30BAHUEM KOMITBIOTCPHBIX MPUIOKECHUH JUTS
onpeesIeHs TTOJI0KEeHUsI HEOECHBIX 00BEKTOB Ha

KOHKpPETHYIO 1aTy: OCHOBHBIE co3Be3ausl CeBEpHOIo

MOJyIIapusl UsIPKUE 3BE3IBI.

IIpoBenenne HaOmMONEHUN B TeJeCcKOIl JIyHBI, ILIaHeT,

Muneunoro Ilytu
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