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INOACHUTEJIbBHASA 3AIINCKA

[Tporpamma o dusuke ais odydaronuxcs 10-11 kmaccoB pa3paboTaHa Ha OCHOBE:

- ®enepanbHOr0 TOCYAAPCTBEHHOIO O0O0pa30BaTENBHOIO CTAHApPTa CPEIHETO
oOmiero o6paszoBaHusi (yTBEpKIEH MpUKazoM MuHucTEepcTBa 00pa30BaHUS W HAyKU
Poccuiickoit ®enepanun ot 17 mas 2012 r. Ne 413 |, ¢ u3MEHEHUSIMH, BHECCHHBIMU
npukazaMu MuHHCTepcTBa 00pa3oBaHus W Hayku Poccuiickoit ®deneparuu ot 29
nekadpst 2014 1. Ne 1645, ot 31 nekabpst 2015 1. Ne 1578, ot 29 urons 2017 r. Ne 613,
npukazamu MuHucrepcTBa npocBenieHus Poccuiickoit @enepauuu oT 24 ceHTIOps
2020 1. Ne 519, ot II gexabps 2020 r. Ne 712 u ot 12 aBrycra 2022 1. Ne 732,

- ®enepanbHOi 00pa3oBaTEIBLHON MNpOrpaMMbl CpPeAHEro oOIIero oOpa3oBaHUs,
yTBepKAEHHON mprkazoM Munucrepctsa [IpocBemienns Poccun ot 18.05.2023r. N 371
"O0 ytBepxaeHuU denepaabHON 00pa3oBaTEbHON MPOrpaMMbl CPEIHEro OOIIEeTo
00pa3oBaHUS.

[Iporpamma mo ¢u3uke ompenenser 00sA3aTelIbHOE MPEIMETHOE COJAEpIKAHUE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCIEAOBATEIbHOCTh H3YYEHUs TEM U Pa3JesioB
y4eOHOTO TpeaIMeTa ¢ YIETOM MEXIPEIMETHBIX U BHYTPUTIPEAMETHBIX CBS3CH, JTOTHKA
y4eOHOro mpoiiecca, BO3paCTHBIX 0COOEHHOCTEN oOydaronuxcs. [IporpamMmma no gusrke
AT MPEeCTaBIEHUE O LETAX, COAEPKaHUU, OOILEN cTpaTeruu o0y4eHus, BOCHUTaHUS U
pPa3BUTHS O00y4YArOUIUXCSl CPeACTBAMH yueOHOTo npeaMera « Pu3uka» Ha yriryOJaEHHOM
YPOBHE.

N3yuenue kypca Gpu3uku yriayOJEHHOTO YPOBHS MO3BOJISIET PEAM30BaTh 3aJauM
npoecCHOHANbHON OPUEHTAIIMH, HAMPABIEHO HA CO3/IaHWE YCIOBHM JJIS MPOSIBICHHUS
CBOMX WHTEIUICKTyQJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM OO0ydYaroIInMCs,
KOTOpblE  HEOOXOIMMBI  JJIS  TPOJOJDKEHHMs  O0pa3oBaHUsS B OpraHU3aIUsX
npodecCHoHamHbOTO0  00pa3oBaHMsl 1O  PA3IUYHBIM  (DU3UKO-TEXHHUUYECKUM |
WHKCHEPHBIM CTICIIMATEHOCTSIM.

B nporpamme mo ¢usuke omnpenensroTcs IUTAaHUPYEMbIE pPe3yJbTaThl OCBOCHHS
Kypca (U3MKM Ha YpOBHE CcpeaHero ooOmero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpeIMeTHbIE, TpeAMETHBIE (Ha yriy0s€éHHOM ypoBHE). HayuHo-MeToqo0rnueckon
OCHOBOM JIJIs1 pa3pabOTKH TPEeOOBaHUH K TMYHOCTHBIM, METAIIPEAMETHBIM M TTPEIMETHBIM
pe3yabpTaTaM 00y4aroluuXxcsi, OCBOMBIIMX MporpamMmy no (u3HKe Ha YPOBHE CPEIHETO
oO1rero oOpa3oBaHus Ha yIIyOJIEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-JIESITEIIbHOCTHBIN
MOJXO/I.

[Iporpamma no ¢u3MKe BKIIOYAECT:

MJIAaHUPYEMBIE PE3YyJIbTAaThl OCBOCHUS Kypca GU3UKHU HA YTITyOJIEHHOM YPOBHE, B TOM
YHUCJIe MPEAMETHBIC PE3YIBTATHI IO T0JIaM 00YUYCHUS;

cozepkanue yueoHoro npeamera «Du3nkay mo rogam o0ydeHHUs;

TEMaTUYECKOE TUTAHUPOBAHUE T10 TO1aM OOyUCHHS.

[Tporpamma o ¢u3nKe UMEeT MPUMEPHBIN XapaKTep U MOXKET ObITh UCIIOJIB30BAHA
YUATEISIMHA (PU3UKH I COCTABICHUSI CBOMX PA0OUYUX MPOTPAMM.

[Iporpamma mo (u3MKe HE CKOBBIBAET TBOPYECKYIO WHUIMATUBY YUUTENEeH U
MPENOCTABISAET BO3MOXKHOCTH JJIsl peaju3aldid Pa3M4HbIX METOJAMYECKUX MOIX0J0B
K TMpenojaBaHui0 (U3UMKA Ha YrIyOJIEHHOM YpOBHE IMPU YCIOBUU COXpaHEHUS
00s3aTEIbHON YaCTH COJIep KaHus Kypca.

du3nka KaKk Hayka o HaubOosee oOlIMX 3aKOHAX MPHUPOJIbI, BHICTYIAsl B KaUeCTBE
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y4eOHOTrO mpeaMeTa B IIKOJIC, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAHHM
00 okpyxatouieM wMupe. llkonbHbli Kypc GU3HMKM —  cuUcTeMOOOpasyromui
JUTSl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MIPEIMETOB, MOCKOJIbKY (PU3UUYECKUE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB U SBJICHHM, M3ydaeMbIX XHUMHEH, Ouosorueit, Quznueckon
reorpadueit u actpoHomuei. Vcnonp30BaHNe U aKTHUBHOE NMPUMEHEHUE (DU3NYECKUX
3HAHMUM OMPeeNNII0O XapakTep U OypHOE pa3BUTHE Pa3HOOOPa3HbIX TEXHOJIOTHI B cepe
DHEPreTUKH, TPAHCIIOPTA, OCBOCHHSI KOCMOCA, IIOJYYEHHS HOBBIX MaTepUaiOB
C 3aJJaHHBIMU CBOMCTBamH. M3ydenue pu3nku BHOCUT OCHOBHOM BKJIaa B POPMHUpPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHHBI Mupa  oOydaromerocs, B  (opmupoBaHHe
YMEHUW TPUMEHITh HAYYHBIA METOJ] TO3HAHUS TIPU BBIMOJTHEHUHM HWMH YYCOHBIX
WCCIICIOBAHNM.

B ocHoOBy kypca (pu3uKu Ha ypOBHE CpEHEr0 00IIero o0pa3oBaHus MOJIOKEH Pl
uJel, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIBI €0 MOCTPOCHUS.

Hoesa wuenocmmnocmu. B COOTBETCTBUM C HEM Kypc SBISETCS JIOTHYECKU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHal M3 BCEX paslielioB (DU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoesn zenepanuzayuu. B cooTBEeTCTBUM € HEW MaTepual Kypca GU3NKU 00beIUHEH
BOKpYT (¢u3nueckux Tteopuil. Benymmm B Kypce sBisercs (HOpMHpPOBAHUE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoea ccymanumapuzayuu. EE peanusanus IpeanonaraeT MCIOJb30BaHUE
T'YMaHUTApHOIO TOTEHIMaNa (PU3MUECKON HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (QUBUKU
C pa3BUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOJIEMaMHU.

Hoes npuxnaonoun wnanpasnennocmu. Kypc ¢usuknu yriayOnEHHOro ypoOBHS
MpEANoJaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKUX W TEXHOJOTHYECKUX
MIPUJIOKEHUN U3YYEHHBIX TEOpHUHM U 3aKOHOB. [Ipn 3TOM paccMarpuBarOTCs Ha ypOBHE
OOITUX MPEACTABICHUN U COBPEMEHHBIE TEXHUYECKUE YCTPONCTBA, M TEXHOJIOTHH.

Hoesn 3xo102u3ayuu peanu3yercs MoCpeICTBOM BBEACHUS 3JIEMEHTOB COACPKAHUS,
MOCBSLIEHHBIX SKOJOTUYECKUM TIpo0ieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI
C Pa3BUTHEM TEXHHMKH U TEXHOJIOTHi, a TakKe OOCYKIEHHUs MpoOJieM palMOHAIBLHOTO
MPUPOAOTIOIB30BAHUS U SKOJOTUYECKON O€30IaCHOCTH.

OcBoeHME coJiep)KaHUsI MpOrpaMMbl 1O  (U3UKE JIOHDKHO OBITh TOCTPOCHO
Ha MPUHUUIAX CUCTEMHO-IEATENIbHOCTHOrO moaxona. [ns dusuku peanmzanus >THX
NPUHIMIIOB 0a3upyeTcsi Ha HCIOIb30BAHUM CAMOCTOSITEILHOTO SKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHicTBYyoMIEro (hakTopa yuebHoro nporecca. s yrmy6aéHHOTO ypOBHS —
3TO CHUCTEMA CaMOCTOATEJIBHOTO YYEHUYECKOIO HSKCIIEPUMEHTA, BKJIOYAOIIErO
(bpoHTaNbHBIE YUEHUYECKHUE OMBITHI MPU W3YYEHUH HOBOTO Marepuania, J1abopaToOpHbIE
paboTel W paboThl TpakTUKyma. [Ipu 3TOM BO3MOXKHBI JBa CIOCo0a pearu3aiuu
bu3nYecKoro mpakTuKyma. B mepBoM ciydae MpakTUKyM MPOBOJUTCS JTUOO B KOHIIE
10 u 11 xmaccoB, 0O MOCIIEe IEPBOTO U BTOPOTO MOTYTOAMMN B KQXKIOM U3 ITHX KIJIACCOB.
Brtopoii ciocod — 310 uHTErpanus padoT NpakTUKyMa B CUCTEMY JabOpaTOPHBIX padoT,
KOTOpbIE MPOBOASATCS B Mpolecce u3ydeHus pasnena (remsl). [Ipu aTom nox padotamu
MPAKTUKyMa MOHHMAETCA CaMOCTOSITEIbHOE HMCCIEHOBAHUE, KOTOPOE MPOBOJIUTCA
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUa 0€3 MOmaroBoi HHCTPYKIUH.

B mporpamme no ¢gusuke cucreMa Y4€HHYECKOIo 3KCIEpUMEHTa, J1abopaTopHBIX
paboT U MpaKkTHKyMa MPEACTaBIICHA €IMHBIM TepedyHeM. BpiOop TemaTuku JUIsi 3THX
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BUJIOB  yYCHHUYECKHX  MPAKTHUYECKHX  pabOT  OCYIIECTBISCTCA  YYaCTHUKAMU
00pa30BaTeIbHOTO MPOIECCa UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO MIAHWPOBAHUS U
ocHaileHus kabunera ¢uszuku. [Ipu 3ToM obecnieunBaeTcsi OBJIaJIeHUE 00yYaIOIIMMUCS
YMEHUSMHU MPOBOAUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEN
bu3MYeCKUX BEIMYUH U TTOCTAHOBKY OIMBITOB IO MMPOBEPKE MPEIJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIensieTCs PEIICHHIO PACUETHBIX M KAaYeCTBEHHBIX 3ajad.
[Ipu sTOM ISt pacu€THBIX 3aJlay MPUOPUTETOM SBIISIIOTCS 3a7a4d C SBHO 3aJJaHHOU U
HESBHO 33JJaHHOUN (PH3NYIECKOI MOIEIIBIO, TIO3BOJISIFOIINE PUMEHSATh N3YUEHHBIC 3aKOHBI
Y 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jeiia Kypca, TaK U UHTErpupysl NpPUMEHEHHE
3HAHUU U3 pa3HBIX pa3aenoB. st KaYeCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBJISIFOTCS 3a/IaHUS
Ha OOBSICHEHHE/TIPEACKa3aHUE TMPOTEKaHUA (U3MUYECKUX SBICHUM U TMPOIECCOB
B OKpYXarollell >Xu3HH, TpeOyromue BbiOOpa (U3UUECKOW MOJAENHU Jis CUTyaluH
PaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanuamu OPI'OC COO k MarepuasbHO-TEXHUYECKOMY
o0ecrnieyeHn0 y4eOHOro mporecca Kypc (U3MKH YIIIyOJEHHOrO ypOBHS Ha YpOBHE
CpellHero 00111ero 00pa3oBaHus JOJKEH U3y4aThCsl B YCIOBUSIX MTPEAMETHOTO KaOMHETA.
B kabunere ¢u3uku M0DKHO OBITH HEOOXOAMMOE JabopaTopHOE O00O0pyJAOBaHHE
JUISL BBITIOJHEHUS YKa3aHHBIX B TIporpaMme 1O (PU3HMKE YUYEHHYECKUX OIIbITOB,
71a00paTOpHBIX paboOT M PabOT MPAKTHKYMA, & TAKKE IEMOHCTPAIIMIOHHOE 000pYI0BaHHE.
JleMoHCTpanoHHoe o0opyaoBaHue (opMupyercs B COOTBETCTBHH C MPHUHIIUIIOM
MUHUMAJIBHON  JOCTATOYHOCTH W  OOECIEUMBAET TOCTAHOBKY MEPEUUCICHHBIX
B IporpamMme Mo (PU3MKE KIHOYEBBIX JIEMOHCTpPALMI JJII MCCIECNOBAHUS H3y4daeMbIX
SIBJICHUN U MPOIECCOB, IMIUPUUYECKUX U (PYyHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlabopaTopHoe o0OopymoBaHWE IS YYCHHUYECKUX  IPAKTUYECKUX  paboT
dbopmupyeTcs B BUI€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCS B pACUETE OJTHOTO
KOMILJIEKTa Ha JBYyX OOydamommxca. TemMaThueckue KOMIUIEKTbl J1abopaTOPHOIO
000py1I0BaHMSI TOJKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM MCIOJIb30BAHUHU aHAJIOTOBBIX
U UPPOBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BHJC
M (ppOBBIX TabOpaTOpUil.

OCHOBHBIMU LIEJIIMA U3Y4YEHUS (PU3UKUM B 00meM OOpa30BaHUM SIBIISIOTCS:

dbopMHupoBaHrE WHTEpPECa M CTPEMIICHUS OOYdYaroMIMXCS K HAYYHOMY HM3yUYCHHUIO
MPUPOIBI, PA3BUTHE UX UHTEJUICKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUNH O HAyYHOM METOJEC TMO3HaHUS W (POPMUPOBAHUE
MCCIIEIOBATENbCKOTO OTHOIICHUS K OKPY’KAIOIIUM SIBICHUSIM;

dbopMHupoBaHWEe HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HW3Y4YEHUS OCHOB
CTpOEHUs MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHWEe YMEHUI OOBSCHATH SBICHUS C KCIOJb30BaHUEM (DU3NUECKUX
3HAHHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHre TPEACTaBICHUH O PO (U3UKA I8 Pa3BUTHS  JIPYTHUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUI;

pa3BUTHE MPEJCTABICHUNH O BO3MOXHBIX cdepax Oynymiell npodeccruoHanbHON
NeSATEeIbHOCTH, CBSA3aHHBIX C (PU3UKOM, MOATOTOBKA K JaJIbHEWIIEMY O0yUYEHUIO B 3TOM
HaIpaBJICHUU.

JlocTkeHrue STUX 1eed  o0ecnedyrBaeTcsi pElIeHHEeM  CIEeAYIOUMX 3ajad
B IIpoliecce M3yuyeHus Kypca GU3MKU Ha ypOBHE CPEIHET0 00IIero 00pa3oBaHus:

NpUOOPETEHUE CHUCTEMBbl 3HaHUM 00 00muX (U3NYECKUX 3aKOHOMEPHOCTSIX,
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3aKOHAX, TEOPHSX, BKIIOYAs MEXAHUKY, MOJEKYSIPHYIO (DU3UKY, SIEKTPOJIUHAMUKY,
KBaHTOBYIO (PM3UKY U AJIIEMEHTHI aCTPOPU3UKH;

dbopMHpOBaHWE YMEHHM MPUMEHSATH TEOPETUYECKUE 3HAHUS JUIsl OOBSICHEHUS
bu3nueckux SBJICHUA B TPUPOAEC U JUIsl TPUHATHS NPAKTUYECKUX PEIICHUN
B MTOBCETHEBHOM KU3HU;

OCBOCHHE CIOCOOOB pEIICHHs Pa3jIMYHbIX 3aJlad C SBHO 3aJaHHOUN (hHU3MYECKOM
MOJIEJIbIO, 3a/1a4, MOAPa3yMEBAIOUIUX CAMOCTOSITEIBHOE CO3/laHne (PU3NYECKO MOJIeNH,
a/JIeKBaTHOM yCIIOBHUSIM 3aJ]aui, B TOM YHCJIC 337a4 HHKEHEPHOTO XapaKkTepa,

MOHUMaHue (U3UIECKUX OCHOB M MPUHIIAIIOB JEHCTBUS TEXHUIECKUX YCTPOUCTB H
TEXHOJOTHUECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPEAY;

OBJIAJICHHE METOJAAMHU CaMOCTOSTEIBHOTO IUIAHUPOBAHHMS M TPOBEACHUS
(bU3UYECKUX IKCIIEPUMEHTOB, aHAIM3a W WHTEPHpEeTalny WH()OpMAIUU, ONpEACIICHUS
JIOCTOBEPHOCTH TMOJYYEHHOI'O pe3yJIbTaTa;

CO3JlaHUE YCJIOBUM JUIsi Pa3BUTHS YMEHUHW TPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPUYECKOU JIEATENLHOCTH;

pa3BuTHe HHTEpeca K cdepaMm mnpodecCuoHaIbHON AEATEIbHOCTH, CBSI3aHHOU
¢ pu3HKOIL.

B cootBerctBuu ¢ tpeboBanusmu GI'OC COO yriayOnaEHHBI YPOBEHb U3YUYEHUS
yueOHoro npeamera «Pu3nkay Ha ypOBHE CpeHEro o0IIero oopa3oBaHusi BHIOUpaeTcs
OOyYaroIMMUCS, MUIAHUPYIONIMMHU TMPOJAOHKEHHUE 00pa3oBaHUsl MO CIEUATBLHOCTIM
(U3UKO-TEeXHUYECKOTO TPOQUIIS.

OO6miee 4MCIIO YacoB, PEKOMEHJOBAHHBIX UIsI U3y4YeHUS (Pu3uku (yriyOJeHHBIN
ypoBeHb) — 340 yacoB: B 10 knacce — 170 gacoB (5 4yacoB B Henento), B 11 kiacce —
170 yacos (5 yacoB B HeZEIO).

[Ipenyiaraemsliii B mporpamme 1o Gu3MKe nepeyeHb J1a00paTOPHBIX U MTPAKTUIECKUX
paboT ABISAETCS PEKOMEHIOBAHHBIM, YUUTENh JIETAET BIOOP MPOBEICHUS Ja00OpaTOPHBIX
paboT U OTBITOB C YYETOM HHAUBUAYATBLHBIX OCOOCHHOCTEN 00yJarOIINXCS.

B mnporpamme mo ¢usmke KakIOro Kiacca IMpeyiaraeTcs pe3epB BpPEMEHH,
OTBOJIMMBIN Ha BapUATHMBHYIO YacTh MPOrPaMMBbl, COAECpXKaHUE KOTOpor (popmupyercs
y4JaCTHUKaMu oOpa3oBaTesibHOTO Tmpolecca. Jlrobas pabodass mporpamma JI0DKHA
MIOJTHOCTBIO BKJTFOYATh B Ce0sI coAepKaHue JaHHOW MTPOTpaMMBI 10 (pU3UKE.



COJEPKXAHUE OBYUYEHUA

10 KJIACC

Paznen 1. HayuHblii MeTO MO3HAHUS NPUPOIbI

Oduzuka — (QyHIaMeHTadbHas Hayka o mnpupoje. Hayunswlii mMeTon mMO3HAHUS U
METO/Ibl UCCIIEIOBAHUS (PU3UUYECKUX SBJICHUH.

OKCIIEpUMEHT YW Teopusli B TMpoliecce IMo3HaHus mnpupoasl. HaOmonenue wu
IKCIIEPUMEHT B (PU3HKE.

Crmoco6bl  m3MepeHusi (U3MUECKUX BEJIWYWH (AHAJOTOBBIE U IU(POBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYMKOBHIE CUCTEMBI).

[TorpemHocTn U3MepeHU PU3HMUECKUX BEIUUHH (aOCOIIOTHAS U OTHOCUTEIbHASA).

MopaenupoBanue (QU3MYECKUX SIBJICHUM W MPOLECCOB (MaTepualdbHas TOYKa,
aOCOJIFOTHO TBEPAOE TENO, WAcaNbHAs >KUJIKOCTh, WACAIBHBIM Tra3, TOYCUYHBIN 3apsn).
['unoTe3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 TPUMEHUMOCTH. DU3nUecKas TeOpusl.

Ponbs u mecto pusuku B GOpMHUPOBAHWK COBPEMEHHOW HAyYHOW KapTUHBI MUpAa,
B [IPAKTUYECKON JIEATEIIBHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul, NPAKMUKYM

N3mepenne cuibl TOKa W HAMPSOKCHUS B IETH MMOCTOSHHOTO TOKA MPU TTOMOIITH
aHAJIOTOBBIX M MU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HaKOMCTBO ¢ 1H@ppoBoi mabopatopuert mo Qusuke. I[Ipumepsl uzmMepeHus
(bU3NYECKUX BEIMYUH TP MIOMOIIN KOMIIBIOTEPHBIX JATYUKOB.

Pa3znen 2. Mexanunka
Tema 1. Kunemamuka

Mexanunyeckoe nBuxeHUe. OTHOCUTEIBHOCTh MEXAaHUYECKOTO ABMKEeHUs. Cucrtema
OTCUETA.

[Ipsimast u oOpaTHas 3a/1a4l MEXaHUKH.

Pannyc-BexkTop MatepuanbHOM TOUKH, €T0 MPOECKIUHA HA OCU CUCTEMbBI KOOPJUHAT.
Tpaekropusi.

[Tepememnienue, CKOPOCTh (CpeHsIst CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MaTepUaJibHOM TOYKH, HX TMPOCKIMH Ha OCH CHUCTeMbl KoopauHaT. ClioKeHue
MEPEMELICHHUI U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE NPSIMOJIMHENHOE JIBI)KEHUE. 3aBHCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS M NMYTH MaTepUalbHOW TOYKH OT BPEMEHU U HX
rpaduky.

CBobOomHOe majaeHue. YCKOpeHHE CBOOOJHOrO majeHus. JIBWKeHue Tena,
OpOIIIEHHOTO IO/ YTJIOM K TOPU30HTY. 3aBHCUMOCTh KOOPJAMHAT, CKOPOCTH U YCKOPECHHSI
MaTepUaTbHOU TOYKU OT BPEMEHH U UX TPadUKH.

KpuBonuneitHoe nsukeHue. J[BUKEHHE MATEPHAIBHOM TOYKH IO OKPY>KHOCTH.
VYrioBas u nuHeiiHas ckopocTk. [lepuosa u yactora oOpanienus. LleHTpocTpemMuTensHoe
(HOpMasbHOE), KacaTeabHOE (TAHI'€HIMAIBHOE) M IOJHOE YCKOPEHUE MaTepHUAbHOMN
TOYKHA. TeXHUYEeCKHe YCTPOHMCTBA M TEXHOJOTHMYECKUE TMPOIECCH: CIUOMETP,
JIBH>KCHUE CHAPSIZIOB, LIETIHBIC, MIECTEPEHYAThIE U PEeMEHHBIE IMepelauyd, CKOPOCTHBIE
JTUQTHL.



Llemoncmpayuu

Mopenbp cucCTEMBI OTCU€Ta, MIUIIOCTpAIUsl KUHEMATHYECKUX XapaKTEPUCTUK
JIBUKECHMUSL.

CriocoObl uccie0BaHusl JBUKEHUI.

Wnmroctpanist MpeAenbHOro IMepexoja U HM3MEpPEHHE MIHOBEHHOM CKOPOCTH.

IIpeoOpa3oBaHue ABMKEHUH C UCIIOIb30BAaHUEM MEXAaHU3MOB.

[TaneHue Ten B BO3yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmionenne ABWKEHHS Tena, OpOIICHHOTO TMOJ YIJIOM K TOPU30HTY
Y TOPU30HTAJIBHO.

HanpaBienue  ckopocTh  NHpU  JBWKEHUU IO  OKPYKHOCTH.

[IpeoOpa3oBanue yriaoBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHHME NyTEW, TPACKTOPUN, CKOPOCTEH IBHKEHHSI OJHOIO M TOTO K€ Tela
B Pa3HbIX CHUCTEMAX OTCYETA.

Vuenuuecxuii sxcnepumenm, 1abopamopisie pabomol, NPAKMUKYM

N3ydenue HEpaBHOMEPHOIO JBUXKEHHUSA C IEIbI0 ONPEJCICHUS MIHOBECHHOMU
CKOpPOCTH.

N3mepenne yckopeHus Opu  MNPSIMOJIMHEMHOM PAaBHOYCKOPEHHOM JIBHYKCHHUU
10 HAaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHHM.

N3mepenne yckopeHus CBOOOTHOTO MajcHUS (PEKOMEHJIOBAHO HCIIOJIb30BaHUE
1udpoBoit TabopaTopun).

N3ydenune nBMOKEHUS Teina, OPOIIEHHOTO TOpU30HTaNbHO. IIpoBepka TUIIOTE3HI
O IPSIMOM MPOMOPILIMOHATIBHONW 3aBUCUMOCTH MEXIY NAJTbHOCTBIO TOJIETA U HAYAIBHOU
CKOPOCTBIO TeJa.

N3yuyeHne nBUKEHUS Tea MO OKPYKHOCTH C MOCTOSIHHOW 10 MOJYJII0 CKOPOCTEIO.

HccnenoBanne 3aBUCUMOCTH TIeproaa oOpalieHuss KOHMYECKOT0 MasTHUKA OT €ro
IapaMeTpOB.

Tema 2. lunamuxa

IlepBeii  3akoH Hprorona. HWaepuumanbabsie cuctemsl orcuéra. [IpuHnun
oTHocuTenbHOCTH [amwied. HeunHepuumanbHble cHCTEMBI OTCU€Ta (ONpEIEIECHUE,
MIPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3uiuu cuil.

Bropoii 3akoH HproToHa 111 MaTepuaabHONU TOUKMU.

Tpernii 3ak0H HbrOTOHA [1711 MaTEpUATIBbHBIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTEHHs. JKBHUBAJICHTHOCTh I'PABUTALMOHHOW M WHEPTHOU
MAacCCBl.

Cuna TspKecTH. 3aBUCHUMOCTh YCKOPEHHUS CBOOOJHOTO MAaJeHUS OT  BBICOTHI
HaJl TOBEPXHOCTHIO IJIAHETHI U OT reorpapuueckoi mupoThl. [IBukeHne HeOECHBIX Tell
U uX cryTHUKOB. 3akoHbl Kenepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Tena, ABHXKyIIErocs ¢ yCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuna TPEHHS] CKOJBXKEHUS U CUjia TPEHHS MOKOS.
Koadpdunuent tpenns. Cuna cOnpoTUBICHUS IPU ABMKEHUHN TENA B JKUIKOCTH WUJIHU Tas3e,
€€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEJILHOTO JIBUKEHUSI.

Hasnenue. ['mapocratuueckoe napnenue. Cuna Apxumena.



TexHuueckue YCTpOﬁCTBa N TCXHOJIOTMYCCKUC MMPOUCCChI: ITOAIIUITHUKH, ABUKCHUC
HCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

HaGnronenue nBWKeHHWs TE€ B HMHEPIUAIBHBIX W HEHMHEPIHUAIBHBIX CHCTEMax
OTCUETA.

[IpyHLIMI OTHOCUTEIBHOCTH.

Kauenue nByx UUIMHIPOB WM MIAPOB Pa3HOW MAcChl C OJIMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIIUATBHON CUCTEMBbI OTCUETA.

CpaBHEHHE paBHOACWCTBYIOIIEH NPWIOKEHHBIX K TEIy CHII C MPOU3BEICHHUEM
Macchl TeJla Ha €ro YCKOPEHHUE B MHEPIUATILHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOIMIMX B pe3yJibTaTe B3aUMOJICHCTBUS TeEIl.

N3mepenune macc 1o B3auMoOICCTBUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NoIbEME U aJCHUU.

[{eHnTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS TTOKOS, KAYEHUS U CKOJIbXKECHHUS.

Yuenuueckuii sxcnepumenm, 1adopamopmvie pabomsi, NPAKmMuKym

N3mepeHre paBHOAEWUCTBYIOIIEH CHJI TpH ABMKEHUU OpycKa IO HAKJIOHHON
MJIOCKOCTH.

[IpoBepka runoTe3sl 0 HE3ABUCUMOCTH BPEMEHHU ABMKEHUSI OpycKa MO HAKIOHHOMN
IJIOCKOCTH HA 3a/IaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCHUMOCTH  CUJI  yOPYTOCTH, BO3HUKAKOIIMX B IPYXKHUHE
U PE3MHOBOM 00paslie, OT UX JAepopmaruu.

N3yueHue NBUKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTOU Uepes3 JIETKUA
OJIOK.

N3mepenne kodduimenta TpeHUS MO BEIUYWHE YTI0BOro KodduimeHTa
3aBucuMOCTH Frp(N).

HccnenoBanue MBMKEHUST Opycka IO HAKIOHHOM IUIOCKOCTH € MEPEMEHHbBIM
KO3 PUILIIEHTOM TPEHUSI.

N3yueHue ABMKEHUS TPy3a Ha BaTy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena

AbcomoTHO TBEpAOE Teno. [locTynaTenbHOe U BpalaTesibHOE ABUKEHUE TBEPIOTO
Tena. MOMEHT CHJIbl OTHOCUTENBHO ocu BpamieHus. [liedo cuibl. CrnoxkeHue cui,
IIPUJIOKEHHBIX K TBEpIOMY Teny. LleHTp Tskxectu Tena.

VY cioBus paBHOBECUS TBEPIOTO Tea.

YcroitunBoe, HEYCTOHYMBOE, O€3pa3InIHOE PAaBHOBECHE.
TexHuueckne yCTpOMCTBA W TEXHOJOTHMYECKUE MPOLECCH:  KPOHIUTEMH,
CTPOUTEIBbHBIN KPaH, peIIETYATHIE KOHCTPYKIINH.

Jlemoncmpayuu

Y ci10BUsL paBHOBECHSL.
Buner paBHOBECHS.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPAKMUKYM



HccnenoBanne yciioBUM paBHOBECUS TBEPAOIO TEJa, UMEIOIIETO OCh BpPAICHUS.
KoHcTpyrnpoBaHnne KpOHIITENHOB U PACUYET CUII YIIPYTOCTH.
N3yueHne ycTOMYMBOCTH TBEPIOTO TEJIA, UMEIOLIETO IUIOIIAAb ONIOPHI.

Tema 4. 3akonbl coXpanenus 6 MEXAHUK

Nmnynec MarepuanbHOM TOYKHM, CHCTEMBI MaTepHUalbHBIX To4eK. LleHTp macc
CUCTEMBI MAaTEPUAIIBHBIX TOUEK. Teopema 0 JBHKEHUM LIEHTPa Macc.

MMiyeC cWIIbl 1 ©3MEHEHHE UMITYJIbCa TelIa.

3aKOH COXpaHEHHs UMITYJIbCA.

PeaktuBHOE BHKEHUE.

MoMeHT nmimyJibca MaTepuaibHOM TOUKU. [IpeacraBienne 0 COXpaHEHMM MOMEHTA
UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

PaGota cunel Ha MajJoM M Ha KOHEYHOM MepeMelieHud. ['padpuyeckoe
IIPEICTABICHUE PAOOTHI CHIIBI.

MOIHOCTB CUIIBI.

Kunernueckass »Heprus MarepuaqpHOM ToukH. Teopema 00 H3MEHEHUU
KMHETHYECKOW SHEPTMH MaTEPHUAIIHON TOUYKH.

[loTeHnmanbHble W HENOTEHUMAJNbHbIE Cwibl. [loTeHUManpHas  DHEPrus.
[ToreHuunanbHast »Heprus ympyro JaedopMHUpPOBaHHON npyxuHbl. lloTeHnuanbHas
JHEPrus Teja B OAHOPOJHOM I'pAaBUTALMOHHOM mosie. [loTeHumanpHas sHeprus Tena B
I'PaBUTALMOHHOM T10JI€ OJJTHOPOJIHOTO 11apa (BHYTpHU U BHE 11apa). Bropas kocmuueckas
CKOpOCTb. TpeThsl KocMUYeCKasi CKOPOCTb.

CBsi3b pabOThl HEMOTEHLUHUAIBHBIX CHJI C M3MEHEHHEM MEXaHUYECKON SHEepruu
CUCTEMBI TeJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBuenne bepHyum 08 UACAaTbHOM KUJIKOCTH Kak CIIEICTBUE 3aKOHA
COXPaHEHMS] MEXaHUYECKOU YHEPTHH.

TexHuyeckre yCTPOWCTBA M TEXHOJIOTMYECKHE IMPOLECCHI: JBUKEHUE PAKET,
BOJAOMET, KONIEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, (PUTYPHOE KaTaHUE Ha KOHbKaX.

Jlemoncmpayuu
3aKOH COXpaHEHUS UMITYJIbCA.
PeakTuBHOC IBMKECHHUE.
N3mepenre MOIIHOCTU CUJIBI.
N3MeHeHue sHepruu Tea Ipu COBEPIICHUU pabOTHI.
B3aumHble npeBpanieHnsi KWHHETUYECKOM Y OTEHIMAIBbHOW SHEPTUN MPU JECUCTBUU
HA TEJIO CHJIBI TSXKECTU U CUJIbl YIIPYTOCTH.
CoxpaHeHue SHEepPruM Npu CBOOOTHOM TaJICHUH.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPaAKMUKyM
N3mepenne nMimyJiibca Teia o TOpMO3HOMY ITyTH.
W3mepenue cuiibl TSIru, CKOPOCTU MOJIENH SJIEKTPOMOOUIISE M MOIIIHOCTH CHJIBI TATH.
CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.
Hccnenoanne coxpaHeHUs: UMITyJbCa MPU YIIPYTOM B3aUMOIECHCTBUMU.
N3MepeHrne KHHETUYECKON SHEPTUU TeJla 10 TOPMO3HOMY Ty TH.
CpaBHeHHE W3MEHEHHs TMOTCHIMAIBHON SHEPTUU MPYXKHUHBI C pabOTOl CHIIBI
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TPEHUsI.
Omnpenenenue pabOThI CHIIBI TPEHUS MTPH ABMXKEHUH TeJIa 10 HAKJIOHHOM MIIOCKOCTH.

Paznen 3. MoJieky/sipHasi pu3nKa ¥ TEPMOAMHAMHUKA
Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OcCHOBHBIE MOJOKEHUSI MOJIEKYIsipHO-KHHeTHUeckoi Teopun (MKT), ux omnsiTHOE
obocHoBanue. Jluddys3usa. bpoyHoBckoe paBmwkeHue. XapakTep ABWKCHHS U
B3aUMOJCMCTBHS YaCTHULl BelecTBa. Moaenn CTpOCHMs ra30B, )KUIKOCTEN U TBEPIBIX TEI
U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojieneil. Macca u pa3Mepbl MOJIEKYJ
(atomoB). KonnuecTBo BemectBa. [locTosinaast ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl €€ wusMmepenus. Illkana
temneparyp Llenbcus.

Mogens uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKON TECOPHUM: YAaCTHIIBI ra3a
JIBWKYTCS XaOTUYECKH U HE B3aUMOJEHUCTBYIOT APYT C APYIOM.

l'azoBbie  3akoHbl.  YpaBHeHue MenneneeBa—Knaneiipona.  AOcomroTHas
temneparypa (mkana temneparyp KenbBuna). 3akonH Jlanbrona. M3omporuecchl
B MJICAJIbHOM Tra3e ¢ IOCTOSIHHBIM KOJIMUECTBOM BellecTBa. I'paduueckoe npeacTaBieHne
U30MPOLECCOB: U30TEPMa, U30X0pa, u3obapa.

CBsi3p MEXIy JNABICHUEM M CPEIHEW KMHETHYECKOM JHEPTHEH IMOCTYyNaTEIbHOIO
TEIJIOBOTO JIBHXKEHHSI MOJIEKYJ MJI€aJbHOTO Ta3a (OCHOBHOE YPaBHEHUE MOJIEKYJIPHO-
KMHETHYECKOW TEOPUH HJI€aTIbHOTO Iasa).

CBsi3b a0CONIOTHOM TeMmepaTypbl TEPMOJUHAMHYECKOW CHCTEMBI CO CpelHEen
KMHETUYECKOW dHEPTUEN MOCTYNIATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckue yCcTponucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: TEPMOMETP, OapomeTp,
IIOJTyYEHHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu
Mojenu I1BUKEHUS YaCTUI] BEIIECTBA.
Mopenb 6pOyHOBCKOTO ABUKECHHUS.
Buneoponuk ¢ 3amuchbi0  peasbHOTO  OPOYHOBCKOTO  JIBHKECHHS.
Hubdysus KuIKOCTEH.
Mopens onbiTa lTepHa.
[IputsxeHne Monexy.
Monenu KPUCTAUINYECKHUX PELIETOK.
HabGnronenue u uccienoBanue M30IpoLeccoB.

Yyuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPAKMUKYM

HccnenoBanue npoiiecca yCTaHOBJICHHS! TEIIJIOBOIO PAaBHOBECHSI IIPU TEINIOOOMEHE
MEKly TOpsiYer U XOJIOAHOU BOJOM.

W3ydyeHnne M30TEPMHUECKOTO TMpolecca (pPeKOMEHJOBAaHO  HCIOJIb30BaHHUE
1ndpoBoii 1adbopaTopun).

N3yuenune n30XopHOTO mpoliecca.

N3ydenne nzo0apHOro mporecca.

[IpoBepka ypaBHEHUS] COCTOSIHUA.

Tema 2. Tepmoounamuxa. Tennoevie mawiunsl
Tepmonunamuueckass  (T[)  cucrtema. 3ananue BHEIIHUX YCIIOBHM
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JUIsl TEpPMOJAMHAMUYECKON cUCTEMBI. BHemHe u BHyTpeHHue napametpsl. [lapameTpsl
TEPMOJIMHAMHYECKON CHCTEMBbI KaK CpPEAHHE 3HAYEHUs BEJIMYUH, OINMCHIBAIOIIMX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe  Hauano  TEpMOAMHAMHKH. Camomnpou3BoibHasl  penakcauus
TEPMOJIMHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopenp naeanbHOro rasa B TEPMOAMHAMUKE — CHUCTEMa yYpaBHEHHIl: YpaBHEHHE
MenneneeBa—Knanelipona © BBIpOKEHME JUIsI BHYTPEHHEW DJHEPIUH. Y CIIOBHS
NPUMEHUMOCTH 3TOM MOJENH: HU3Kasl KOHLIEHTPAUUsl YaCTHUL, BBICOKHE TEMIIEPATypBhl.
BrIpakeHne 11 BHYTPEHHEN SJHEPTUHA OJJHOATOMHOTO MEAJIbHOIO ra3a.

KBazucrarnueckue 1 HECTaTUYECKUE MPOLECCHI.

OnemeHTapHas paboTa B TepMOJAMHAMHKE. Bbruucienne paboTsel 1o rpaduky
npoiiecca Ha PV-auarpamme.

Teronepenaya kak cnocod U3MEHEHHsI BHYTPEHHEW SHEPTUH TEPMOJIMHAMUYECKON
cUCTEMBI 0e3 coBepieHHs paboThl. KOHBEKIMS, TEMIONPOBOJHOCTD, U3IyYEHUE.

KomuuectBo Termmotel. Tenmno€MKoCTh Tena. Y iebHas U MOJISIpHAs TEILUIOEMKOCTH
BEIIECTBA. YpaBHeHHEe Maiiepa. YaenpHas TeruioTa CropaHus TOIUIMBa. Pacuér
KOJIMYECTBA TEIJIOTHI IpH Terionepenaye. [lonarue o6 annabaTHOM mporecce.

IlepBblil 3aKOH TEPMOJIMHAMHUKU. BHyTpeHHss 3Heprus. KonudecTBo TEIIOTHI U
paboTa Kak Mepbl U3MEHEHHS] BHYTPEHHEW SHEPTrUU TEPMOINHAMUYECKON CUCTEMBI.

BTopoil 3aK0H TEPMOJWHAMMKHU Il PaBHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKONM CHCTEMBI NPOXOIUT €IWHCTBEHHAs
aguabaTta. AGCOIOTHAs TeMIlepaTypa.

BTopo#i 3aKkOH TE€pMOOMHAMMKH JJIsI HEPABHOBECHBIX IPOLECCOB: HEBO3MOXHO
nepefaTh TEIIOTY OT OoJiee XOJIOJHOIO Tejia K 0oJsiee HarperoMy 0e3 KOMIICHCAIluu
(Knay3uyc). Heo6paTuMocTh NPUPOAHBIX MTPOIIECCOB.

[Tpunuune! neictus TeroBbix MammH. KII/I.

Maxkcumanbnoe 31auenue KII/. Hukn Kapno.

DKOJIOTUYECKHE ACHEKThl MCIOJIb30BAHUS TEIUIOBBIX JABUrareneil. TemioBoe
3arpsA3HEHNUE OKPYKAIOLIEHU CPEbl.

TexHuyeckue yCTPOWCTBA M TEXHOJOTMYECKHE TPOLIECCHI:  XOJOAWIBHUK,
KOHJUITMOHED, TU3ETbHBINA U KapOIOPATOPHBINA ABUTATENIN, TApOBasi TypOWHA, OTyYCHUE
CBEPXHU3KUX TEMIEpaTyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C HCIOJIb30BaHUEM
TEIJIOBOTO HACOCA, YTUJIM3aIllUsg OMOOPTaHUYECKOTO TOILIMBA NJIsi BBIPAOOTKHU
«TETUIOBOI» U DJIEKTPOIHEPTUN.

Jlemoncmpayuu
W3menenne TemmepaTypsl TpH  aanabaTUYeCKOM  PaCIIUPEHHU.
Bo3znymHoe oruuso.
CpaBHeHHE yCNbHBIX TEIIOEMKOCTEN BEIIECTB.
CnocoObl U3MEHEHMSI BHYTPEHHEN SHEPTHUU.
HccnenoBanue aaunadbaTHOTO IpoIecca.
KoMnbroTepHble MOJIENN TEMIOBBIX IBUTATEINEH.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomsl, NPAKmMuKym
N3mepenne YAEIbHON TEIUIOEMKOCTH.
HccenenoBanue nporecca OCTbIBaHUS BELIECTBA.
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HccrnenoBanme aanabaTHOTO MpoIiecca.
V3ydeHre  B3aWMOCBS3M  DHEPTrUM  MEKMOJICKYJISIPHOTO  B3aMMOCHCTBHS
U TEMIIepaTypPhl KUIICHUS KUIKOCTEH.

Tema 3. Aepecamuvie cocmoanusn eeuiecmea. Dazosvie nepexoont

[TapooOpa3oBanue u KoHjeHcarusi. VcnapeHue W KumneHue. YjenbHas TEIioTa
napooOpa3oBaHUsl.

HacelleHHble 1 HEHACKHIIIEHHBIE Napbl. KauecTBEHHAas 3aBUCUMOCTh IUIOTHOCTU U
JABJICHUSI HACBIIIEHHOTO TMapa OT TeMIEpaTypbl, HUX HE3aBUCUMOCTh OT 00BEMA
HACBIIIEHHOTO Napa. 3aBUCUMOCTb TEMIIEPATyPbl KUIIEHUS OT AaBJIEHUS B JKUIKOCTH.

BnaxxnocTh Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Teépnoe teno. Kpucramnuueckue u amopdHble Tena. AHU3OTPOIHUS CBOWMCTB
KpuctauioB. [lnmaBieHwe ©W KpucTauM3anus. YAenbHas TEIoTa IUIaBJICHUSA.
CyOnumarnusi.

Hedbopmanuu tBEpoOro tena. Pactskenwe u cxkarue. Cnur. Monayns FOnra.
[Ipenen ynpyrux aegopManui.

TeroBoe pacmupeHue >KUAKOCTEH M TBEPABIX Tel, O0bEMHOE W JIMHEWHOE
pacuiupeHue. AHTapMOHHM3M TEIUIOBBIX KOJIEOAHMN YacTHIl BELIECTBAa KaK MpPUYMHA
TEIJIOBOTO PACHIUPEHHUs Tell (Ha KAYECTBEHHOM YpPOBHE).

[IpeoOpazoBanue sHeprun B pa3zoBbIX Mepexoaax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTsmkeHHE. Kod(p(GUIMEHT MOBEPXHOCTHOTO  HATSIKEHUS.
Kanmsaspusie saBneHus. JlaBiaeHHWe IO UCKPUBIEHHOM NOBEPXHOCTBIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuueckue YCTpOﬁCTBa N TCXHOJIIOTHYCCKHUC IIPOLCCCHI: KUIKHUC KpPUCTAJIIbI,
COBPCMCHHBIC MaTCpHUaAJIbI.

Jlemoncmpayuu
TerutoBoe pacipeHue.
CBolicTBa HACHIILICHHBIX MMAPOB.
Kunenne. Kunenue nmpu NMOHUKEHHOM JIaBJICHUU.
N3mepenue cuiibl TOBEPXHOCTHOTO HATSIKCHUS.
OMNBITEI C MBUTBHBIMH TIEHKAMMU.
CmauunBaHue.
KanunnspHsie sBiaeHusl.
Mopenn HEHbIOTOHOBCKOM YKHIKOCTH.
CnocoObl U3MEPEHUS BIAXKHOCTH.
UccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAJUIMYECKOTO BEIIECTRA.
Buasr nepopmariuii.
Habmronenue manbix aedopmarui.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomsi, NPaAKMUKyM

N3ydeHnue 3aKOHOMEPHOCTEM HCHAPECHUSA KUIKOCTEM.

N3MmepeHne yaenapHOM TENMIOTHI MIJIaBICHUS JIb/IA.

N3ydeHue CBOMCTB HACBIIIEHHBIX I1APOB.

N3mepenne aOCOMIOTHOM BIAXKHOCTH BO3JyXa H OIEHKA MacChl IapoB
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B TTIOMEIIICHUH.

N3mepenne kodduimeHTa TOBEPXHOCTHOTO HATSIKCHHUSI.

N3mepenne moayis FOnra.

HccnenoBanue 3aBUCUMOCTH JiehOpMaIlii pE3MHOBOTO 00pasiia OT MPUIOKCHHON
K HEMY CHJTBI.

Pa3znen 4. DiiekTpoAUHAMUKA
Tema 1. dnekmpuueckoe none

OnexTpu3anusi Tel M €€ MpOosBICHUSA. OJNEKTpUYEeCKUui 3apsa. JlBa Buna
NEKTPUYECKUX  3apsaoB. [IpOBONHMKM,  JOUANEKTPUKA U IOJYIPOBOJHUKH.
DneMeHTapHbIN dJEKTPUUECKUN 3apsi. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

B3aumopeiictBue 3apsnoB. Toueunsie 3apsasl. 3akoH KynoHa.

Onexrpuyeckoe nojue. Ero qeicTBre Ha 3JEKTPUIECKUE 3apAbl.

Hanpspxk€HHocTs anektpudeckoro nosst. [IpoOHslit 3apsaa. JIuHun HanpskEHHOCTH
IIEKTPUYECKOrO 1ossi. OMHOPOIHOE IIEKTPUUYECKOE TIOJIE.

[ToTeHIMANBHOCTh  3JEKTPOCTATHYECKOrO0  IMOJsA.  Pa3sHOCTh  NOTEHLMAIOB
U HampspbkeHue. lloTeHmuanbHas 3HEprus 3apsia B DIIEKTPOCTATUYECKOM IIOJIE.
[ToTennman snexkTpocTaTudyeckoro mnojisa. CBs3b HANPSHKEHHOCTH TOJSL M Pa3HOCTH
NOTEHIMAIOB I 3JEKTPOCTATUYEeCKOro 1mois (Kak OJAHOPOJHOIO, TaKk U
HEOHOPOJTHOTO).

[IpuHUMT Cyneprno3nuLuy AIEKTPUUECKUX TOJIEH.

[Tone Ttouewnoro 3apsnpa. Ilone paBHOMepHO 3apsbkeHHOUM cdepol.  [lose

PaBHOMEPHO 3apshKEHHOTO 1Mo o0bEMy miapa. Ilosme paBHOMEpHO 3apsyKeHHON

OecKOHEYHOM TUIOCKOCTU. KapTwHbl NWMHUNA HAOPsHDKEHHOCTH DJTHX TOJEH W

SKBUIIOTEHIIMAIBHBIX [IOBEPXHOCTEM.

IIpOBOIHHKH B 3JIEKTPOCTATHUECKOM ITOJIE. Y CIIOBHE PAaBHOBECHUS 3apsI0B.

JIMDJIEKTPUKU B 3JIEKTPOCTATHYECKOM Moje. Juanexkrpudeckas MPOHULIAEMOCTb
BEILECTBA.

Konpencatop. OIeKTpOEMKOCTh KOHIEHCATOPA. OIJIEKTPOEMKOCTHh IUIOCKOTO
KOHJIEHCATOpA.

[TapannensHoe coequHeHue KoHAeHcaTopoB. IlocnenoBarenbHoe coequHEHHE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOopa.

JIBrkeHue 3apsOKEHHOM 4YacTHIl B OJHOPOAHOM  3JIEKTPUYECKOM  MOJIE.

TexHuueckue ycTpoWcTBa M TEXHOJOTMYECKHE MPOLECCHI:  3JIEKTPOCKOIL,
ANEKTPOMETP,  DJIEKTPOCTATHYECKas  3alluTa, 3a3eMJICHHE  AJIEKTPONpPUOOpPOB,
KOHJIeHCcaTophl, TeHepaTop Ban ae ['paada.

Jlemoncmpayuu
Y CTpOUCTBO M MPUHIIUIT JEUCTBHUS JIIEKTPOMETPA.
DIIEKTPUYECKOE MOJIE 3aPSAKEHHBIX IIAPUKOB.
DJIEKTPUYECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.
Mopenb anekTpoctatuueckoro reHeparopa (Bam ge ['paada).
[IpOBOIHUKH B 3JIEKTPUUYECKOM ITOJIE.
DIIeKTpOCTaTHYECKas 3alluTa.
YCTpONUCTBO M JEHUCTBUE KOHJEHCATOpA IOCTOSHHOW W IEPEMEHHOM EMKOCTH.
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3aBUCHMOCTH JJIEKTPOEMKOCTH TJIOCKOTO KOHJIEHCATOpa OT IUIOIIAIN TUIACTHH,
PaCCTOSHUS MEKTy HUMH H JUDJICKTPHUCCKON MPOHUIIAEMOCTH.

DHEprust IEKTPUIECKOTO TMOJISI 3aPsKEHHOT0 KOHIEHCATOpA.

3apsiika U paspsika KOHJACHCATOpa Yepe3 pe3nucTop.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomsl, NPaAKMUKyM

OrneHKa CUJI B3aUMOICUCTBUS 3apPSAKEHHBIX TEJL.

HaGnronenue mnpeBpailleHus SHEPrUM 3apsHDKEHHOTO KOHAEHCATopa B HHEPTHUIO
U3ITy4YEeHUs CBETOINO/A.

N3ydenue nporekaHus TOKa B LIETH, COJEpKaIIeh KOHEHCATOP.

Pacnipenenenrie pa3sHOCTH MOTEHUMANIOB (HANPSDKEHUs) MPU IOCIEA0BATEILHOM
COEIMHEHUN KOHJICHCATOPOB.

Uccnenosanue paspsiga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. I[locmosannbwlil InekmpuyecKuil mox

Cuna toka. [TocTOsIHHBIN TOK.

VYciioBusl CymeCTBOBaHUSI TTOCTOSIHHOTO JJIEKTPUYECKOTO TOKA. MICTOYHMKHM TOKa.
Hanpsoxenune U u DJ1C &.

3akoH OMa JiJ1 y4acTKa LEeTH.

DJIEKTPUYECKOE COMPOTUBIICHHE. 3aBUCHUMOCTh COINPOTUBIEHUS OJHOPOIHOTO

MPOBOJIHUKA OT €ro JIMHbI M IUIOIIAJA IOMEPEYHOr0 CEUYCHUA. Y IAETbHOE

CONIPOTHBJIEHUE BEILIECTBA.

ITocnenoBaTtensHOE, MapalIENbHOE, CMENIAHHOE COEIMHEHNE TPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX eKTpuyeckux 1eneil. [Ipasuna Kupxroda.

PaboTa snexrpuueckoro Toka. 3akoH J[xoyns—Jlenma.

MOIHOCTh  AJEKTPUUYECKOrO0 TOKAa.  TermmoBass  MOIIHOCTb,  BblIEJsIeMasd
Ha PE3UCTOpE.

OJIC m BHYTpEHHEE CONPOTUBICHUE HCTOYHMKA TOKA. 3akOH Oma i TMOJHOH
(3aMKHYTOI1) 2JIeKTpUUECKOM 11enu. MOIHOCTh UCTOUHUKA ToKa. KOpoTKoe 3aMbIKaHKeE.

Konpaencartop B ienu nmocToSIHHOTO TOKA.

TexHuueckne yCTpOMCTBAa U TEXHOJIOTMYECKHUE TTPOLECCHI: aMIIEPMETP, BOJIBTMETD,
peocTar, CYETYUK IEKTPUUECKON SJHEPTHM.

Jlemoncmpayuu

W3mepenue cuibl TOKA U HAPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT HAINpPSDKEHUS JJIL PE3UCTOpA, JIAMIIBI
HaKaJMBaHUS ¥ CBETOAHOIA.

3aBHCHMOCTH COTIPOTUBIICHHSI ITUTMHIPUYECKUX TIPOBOIHUKOB OT JTUHBI, TUTOIIA !
MIOTIEPEYHOTO CEUSHUS M MaTepHuaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHUBIICHHS MPU MOCTOSHHOM
HANPSHKEHUH.

IIpsimoe m3mepenue OJIC. KopoTkoe 3aMblkaHu€ TalbBAHUYECKOTO AJIEMEHTa U
OLIEHKA BHYTPEHHEIO CONPOTUBIICHUSI.

Crioco0bI coeTMHEeHNs] ICTOYHUKOB Toka, DJ{C GaTapei.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXY MOTIOCAMH UCTOYHUKA TOKA OT CHJIBI
TOKA B ILIETIH.
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Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, NPaAKMUKYM

HccnenoBanue CMENIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenre yaeIbHOro CONMPOTUBIIEHUS POBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHMS! 111 JJaMIIbl HAKAJTUBAHUS.

YBenuueHue npejesna usMepeHus: ammepmeTpa (BoJIbTMETPA).

N3mepenne D/{C 1 BHyTPEHHETO CONPOTUBIIEHUS UCTOYHHUKA TOKA.

UccnenoBanune 3aBucumoctd OJIC raJbBaHUYECKOTO 3JIEMEHTa OT BpPEMEHHU
IIPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXTY IMOTIOCAMU UCTOYHUKA TOKA OT CHUJIBI
TOKa B IETIH.

HccnenoBanue 3aBUCHUMOCTH TIOJIE3HOW MOIIIHOCTH UCTOYHUKA TOKA OT CHUJIbI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax

DJIeKTpUYECKasi MPOBOJUMOCTD PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOIUMOCTD
TBEPJBIX METAJUIOB. 3aBUCHUMOCTh COMNPOTUBIICHUS METAIOB OT TEMIIEPATYPhI.
CBepXITPOBOIUMOCT.

ONeKTpu4eckuii TOK B Bakyyme. (CBOIICTBa  JJIEKTPOHHBIX  ITYyYKOB.
[TomympoBoauuku. CoOCTBEHHAs! M IPUMECHAS! TPOBOJIMMOCTD MOJIYITPOBOTHUKOB.
CgoiictBa p—n-niepexona. [loaynpoBo HUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B BJEKTPOJIUTAX. OIJIEKTPOJIUTHUYECKAS AUCCOIMALIUS.
Onektponus. 3akonbl Papazes A SJIEKTPOIU3A.

DJNEeKTpUYEeCKUl TOK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOATENIbHBIA pa3psl.
PaznuuHbie TUMBI CAMOCTOSATENBHOTO paspsiaa. Monnus. [LInazma.

TexHudyeckre yCTpOMCTBAa U MPAKTUUECKOE MPUMEHEHUE: ra30pa3psaHbIe JaMIIbl,
AIIEKTPOHHO-JIy4YeBasi TPyOKa, TMOIYNPOBOJHUKOBBIE MNPUOOPHI: JHUOJ, TPAH3UCTOD,
dboToanoN, CBETOAMOJ, rajbBaHWKa, padUHUPOBAHUE MEIM, BBIIJIABKA aTIOMUHUS,
AIEKTPOHHAs MUKPOCKOIIHS.

Jlemoncmpayuu
3aBUCHUMOCTb  CONPOTHUBJIEHUS  METALUIOB  OT  TEMIIEPATYPHI.
IIpoBOAMMOCTE 3JIEKTPOIUTOB.
3akoHbI AnekTpoian3a Papajes.
HckpoBoii paspsa ¥ IpOBOAMMOCTD BO34yXa.

CpaBHeHHE  NPOBOJMMOCTH  METAUIOB M MNOJYHPOBOJHHUKOB.
OIHOCTOPOHHSISI MPOBOAUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsl, NPAKMUKYM
Habmronenue snekTpoaunsa.
N3mepenwne 3apsia 0THOBAJICHTHOTO HOHA.
HccenenoBadue 3aBUCHUMOCTH COIPOTHBIICHHS TEPMOPE3UCTOPA OT TEMIIEPATypHI.
CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU JUOJIA.

Pu3nyecKuil NPAKTHKYM

CriocoOsbl HN3MCPCHHUA (l)I/IBI/I‘{eCKI/IX BCIIMYHUH C HCIIOJIB30BAHHECM aHAJIOI'OBBIX H
III/I(I)pOBBIX HN3MCPUTCIIBbHBIX HpI/I60pOB N KOMIIBIOTCPHBIX AJATYHMKOBBIX CHCTEM.
AOCOIIOTHBIE M OTHOCHTEIBHBIC MNOTpCIIHOCTH I/ISMepeHI/Iﬁ (1)I/I?>I/I‘{€CKI/IX BCJIIMYHH.
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O1neHKa rpaHul] NOTPEUIHOCTEN.

[IpoBeneHNE KOCBEHHBIX W3MEPECHHM, WCCIACAOBAHUN 3aBUCHUMOCTEH (DU3UICCKUX
BEJIMYMH, MPOBEpKa NPEAJIOKEHHbIX TUmore3 (BbIOOp U3 paboT, ONHUCAHHBIX
B TEMaTUYECKHX pazliefaXx «YUYEHUUYECKUH SKCIEPUMEHT, JTabopaTopHble pabOThI,
MIPAKTUKYM» ).

MexnpeaMeTHbIE CBSI3H

N3yuenune xkypca Qusuku yrinyonénHoro ypoBHs B 10 kiacce ocyuiecTBisieTcs
C Y4ETOM COJIepKaTeIbHBIX MEKIIPEAMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKU, OUOJIOTHH,
XUMUH, Teorpauu ¥ TEXHOJIOTHH.

Meostcnpeomemnovle NOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYYHO20
no3nanus: SBICHUE, HAyYHBIN (akT, rMmoTe3a, pu3nueckas BEIMYNHA, 3aKOH, TCOPHS,
HAOIOICHUE, DSKCIEPUMEHT, MOJCIMPOBAHUE, MOJEIb, W3MEpPCHHE, IOTPEITHOCTH
U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUdpoBast 1adbopaTopus.

Mamemamuxa: Pemienue cucrtemsl ypaBHeHUH. JluneiiHas ¢yHKmus, mapadona,
runepOosia, ux rpaduku u cBoiicTBa. Tpuronomerpuueckue GyHKIMHA: CHHYC, KOCUHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BeKkTopel M HX
MPOEKLIUH HA OCH KOOPJIMHAT, CII0KEHNUE BEKTOPOB.

Buonozus: MexaHuueckoe ABUKEHHE B KUBOW mnpupojne, auddysusi, ocMmoc,
TEIJIOOOMEH J>KUBBIX OpPraHW3MOB, TEIUIOBOE 3arps3HEHUE OKpYXKaloleh Cpesbl,
YTUIU3aUss ~ OMOOPraHMYECKOTO  TOIUIMBA  JUIS  BBIPAOOTKH  «TEIUIOBOM» MW
AIEKTPOIHEPTUM, TTOBEPXHOCTHOE HATSXKCHUE W KaNWUISPHBIE SBJICHUS B MPUPOJE,
AIIEKTPUUYECKUE SIBJIICHUS B )KUBOU MPUPOJIE.

Xumusa: NUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJEKYJ, MOJIb
BEIIIECTBA, MOJISIPHAS Macca, NOJIydYeHHe HAaHOMAaTEepUaJIOB, TEIIJIOBLIE CBOMCTBA TBEPIBIX
TeJ, XKUIAKOCTeW M Tra3oB, XKUAKUE KPUCTAUIbI, AJEKTPUUECKUE CBOWCTBA METAJLIOB,
AIEKTPOJUTHYECKAs TUCCOIMALIMS, TaJIbBAaHUKA, SJIEKTPOHHAS MUKPOCKOIIHUS.

T'eozpaghus: BNaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozusa: npeoOpa3zoBaHUE JIBIKEHUIN C HCIOJIB30BAaHUEM MEXAaHU3MOB, YUET
CyXOro M J>KUJIKOTO TpPEHUS B TEXHUKE, CTaTUYECKHE KOHCTPYKIMH (KPOHIITEHH,
pelieTyaTbie KOHCTPYKIIMH), UCTIOJIb30BAHUE 3aKOHOB COXPAHEHHUSI MEXaHUKH B TEXHUKE
(rupockori, BOJIOMET U JIPyTHE), IBUTATE]Ib BHYTPEHHErO CropaHus, rmapoBas TypOuHa,
OBITOBOM  XOJIOMWJILHUK, KOHIUIIMOHEP, TEXHOJOTHUU TOJYUYEHUS COBPEMEHHBIX
MaTepuajaoB, B TOM YHMCJIE HAHOMATEPHAIOB, U HAHOTEXHOJIOTHUHU, DJIEKTPOCTaTUYECKas
3aIlKTa, 3a3eMJICHUE DJICKTPONPUOOPOB, Ta30pa3psAAHBIC JIAMITBI, TTOJYITPOBOJHUKOBHIE
puoOOPHI, TAIbBAaHUKA.

11 KJIACC

Pa3znen 4. DnekTpoauHAMUKA
Tema 4. Maznummnoe none

B3auMopelicTBUE MOCTOSIHHBIX MAarHUTOB M MPOBOJAHUKOB C TOKOM. MarHuTHOE
noje. BekTop MarHMTHOW WHAYKUMU. [IpUHIMI Cyneprno3viMd MAarHUTHBIX MOJIEH.
JIMHMKY MarHUTHOW MHIYKLIHH.

MaruutHoe moJie MPOBOJHHMKA C TOKOM (IIPSIMOTO MPOBOJIHHMKA, KAaTYIIKU
Y KpyroBoro Butka). OnsIT Dpcreaa.
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Cuna Amnepa, €€ HanpaBJI€HUE U MOZYJIb.

Cuna JlopeHua, €€ HampaBi€HUE W MOAYJb. JIBMKEHUE 3apsSyKEHHON YacTHIIbI
B OJIHOPO/IHOM MarHuTHoM mnose. Pa6ora cuisl JlopeHna.

MarnuTHOe€ 1osie B Bemectse. PeppoMarHeTUKy, napa- 1 AMaMarHeTHKY.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLIECCH:  NPUMEHEHHE
IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JJIEKTPOABUTATEID
Sxo0u, yCKOpUTENN JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu

KapTtuna nuHMII MHAYKIIMM MarHWTHOTO TOJSl MOJIOCOBOTO M MOJKOBOOOPA3HOTO
MOCTOSIHHBIX MarHUTOB.

KapTtuHa nuHMI MarHUTHOM WHAYKIMHU TOJS JJIMHHOTO TMPSIMOTIO IMPOBOJHUKA U
3aMKHYTOTO KOJIBILIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIa Ha MOHBI AJIEKTPOJIUTA.

Habmronenue nBuKeHUs IMy4yKa 3JIEKTPOHOB B MArHUTHOM ITOJI€.

[IpuHIMn AEHCTBUS DJIEKTPOU3MEPUTEIIBHOTO MPUOOpa MarHUTOIIEKTPUUECKOMN
CHUCTEMBI.

Yuenuuecxuii sxcnepumenm, 1abopamopmsie pabomol, NPAKMUKYM
HccaenoBanue MarHuTHOT'O O0JIsA MMOCTOSIHHBIX MarHuTOB.
Uccnenosanne cBONCTB (peppoOMarHeTUKoB.

HccnenoBanue NEUCTBUS MOCTOSHHOIO MarHWTa Ha PaMKy C TOKOM.
N3mepenue cuiibl AMmriepa.

N3yyeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenrne MarHUTHOM MHAYKIUA HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. dnekmpomacHumHnan UHOYKUU

SIBneHHE SIIEKTPOMArHUTHOM MHAYKUOWUH. [IOTOK BEKTOpa MarHUTHOW WHAYKIIMH.
OJAC wnaykumu. 3akoH dnekTpoMarHuTHOM uwHAykumu Dapanes. Buxpepoe
anekTpuyeckoe noiue. Toku dyko.

OJ1C mHAyKIMK B IPOBOIHUKE, ABHKYLIEMCS B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karylika MHAYKTMBHOCTH B LIENM IOCTOSIHHOTO TOKa. SIBiieHME
camouHaykiuuu. J/JC caMOUHyKIIHUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHME IPOLECCH: MHAYKLUMOHHASA IIEYb,
COJIEHOMI, 3aIlUTA OT SJEKTPU3ALMH TEJl IPU JBUKEHUN B MArHUTHOM I10J1€ 3E€MJIN.

Llemoncmpayuu
Habmnronenue siBneHus 3J€KTPOMarHUTHOW WH Ty KITUH.
UccnenoBanue 3aBucumocty DJIC MHIYKIIMKA OT CKOPOCTH U3MEHEHUS MarHUTHOIO
MOTOKA.
[IpaBuno Jlenua.
[Tanenne marHWTa B aTIOMHHHEBOW (MeEHON) TpyoOe.
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SIBneHue CaMOHWHAYKIIHUH.
HCCHCI[OB&HHG 3aBUCHUMOCTHU SI[C CaMOMHAYKIOHNHN OT CKOPOCTH HM3MCHCHHUS CHIIbI
TOKa B I CIIN.

Yuenuueckuii skcnepumenm, 1abopamopmsie pabomsl, NPaKmuKym

HccnenoBanue sBIECHUS 3JIEKTPOMAarHUTHOM HHAYKIUU.

Onpenenenre HHAYKIMU BUXPEBOTO MATHUTHOTO TTOJIS.

HccnenoBanue siBiIeHUS] CAMOUHAYKIIVH.

COopxka MoJeH AJIEKTPOMArHUTHOTO TeHepaTopa.

Pasnen 5. Konebanus u BOJIHBI
Tema 1. Mexanuueckue xonedanus

Koneb6arenbnas cucrema. CBOOOIHBIE KOJIEOAHUS.

I'apmonnyeckue koneOanus. KuHemarnueckoe W JAMHAMHUYECKOE OIMCaHUE.
OHepreTuuecKoe OINUCAaHUE (3aKOH COXpPAaHEHUsT MEXaHWYEeCKOM »Hepruu). BbuIBoj
JTMHAMUYECKOTO0 OMHUCAHUS TapMOHMYECKUX KOJICOAHUN M3 HMX DHEPreTUUYECKOTO U
KMHEMaTUYECKOIO ONKUCAHUS.

Amvmuutyna u ¢asza kosebaHuid. CBs3b aMIUIUTYIbl KOJIEOAHUNW MCXOJAHOU
BEJIMYMHBI C aMIUTUTYJaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHHUSI.

[leppuon wu wdyacrora konebanuit. Ilepuog ™anmbiX CBOOOTHBIX KOJEOAHMIM
MaTeMaThyeckoro MasitHuka. [leproa cBOOOAHBIX KOJIEOAHUM TIPYKUHHOTO MasiTHUKA.

[Tonsitue o 3aryxaromux KoJjeOanusx. BwiHykneHHble koneOanus. Pe3oHaHc.
Pe3onancHass kpuBas. BimsHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOIEOAHUSI.

TexHuueckne yCTpOMCTBA M TEXHOJIOTUYECKHE IIPOLECCHl: METPOHOM, 4YaCHI,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu

3anuch K0ae0aTeIbHOrO IBHKEHHUS.

HaOnronenne HE3aBUCUMOCTH TMepuoJia MayblX KoJie0aHWM Tpy3a Ha HUTH
OT aMIUIUTYIbI.

UccnenoBanne 3aTyxammux KoieOaHWW W 3aBUCUMOCTH Tepuoia CBOOOIHBIX
KOJICOaHHI OT COMPOTUBIICHUSI.

UccnenoBanue xonedaHuii rpy3a HA MACCUBHOM MPYKUHE C 1ETbI0 (OPMUPOBAHUS
MPEICTABIICHUN 00 HIeaTbHON MOJIETTH IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHMS DHEPruu TMpHU KOJIEOAHUSAX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHU.

Habnronenue peonanca.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul, NPAKMUKYM
N3mepenune nepuoia CBOOOHBIX KOIEOaHU HUTSAHOTO U MPYKUHHOTO MasITHUKOB.
N3ydeHne 3aKOHOB IBUKEHUS TeJla B X0/€ KoeOaHui Ha yIIPyroM IOJ/IBECE.
N3yuenne JBIKEHUS HUTSHOTO MasiITHHKA.
[IpeoOpa3oBaHne 3HEPTUU B IPY>KMHHOM MAasITHUKE.
HccnenoBanne yObIBaHWS AaMIUIMTYAbl 3aTyXaloMMX KOJEOaHMI.
HccnenoBanue BBIHYKIEHHBIX KOJCOAHU.

Tema 2. dnekmpomazHumnsle Koaedanus
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Konebartenbublit KoHTYp. CBOOOIHBIE JIEKTPOMAarHUTHBIE KOJICOAHUSI B UACATEHOM
kosiebarenbHoM KoHType. Dopmyina Tomcona. CBs3b aMIUIUTY/IbI 3apsijia KOHAEHCATOPA
C aMILTUTYJI0U CHJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXPAaHEHUs PHEPTUH B UI€aJIbHOM K0J1€0aTEIbHOM KOHTYE.

3aryxaromue 3IeKTPOMarHiuTHbIE KojieOaHus. BeIHy X /I€HHbIE 3JIeKTPOMAarHUTHbIC
KoJIeOaHus.

IIepeMeHHBIN TOK. MOIIIHOCT IEPEMEHHOTO TOKA. AMIUINTYAHOE U IEUCTBYIOLICE
3HAYEHHUE CUJIbl TOKA U HAIIPSLKEHUS [P Pa3IM4HON (opMe 3aBUCHMOCTH IIEPEMEHHOTO
TOKa OT BPEMEHH.

CuHycoMJaJIbHBIA NEpPEMEHHbIA TOK. Pe3ucTop, KOHAEHCATOp W KaTyllKa
WHIYKTUBHOCTA B ILENH CUHYCOMJAIBHOTO IEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onaHc HanpsHKEHUN.

WNneansublii  Tpanchopmatop. [IpowsBoacTBo, mnepenaya U 1MOTpeOIeHUE
AIEKTPUYECKON SHEPTUH.

OKOJIOTMYECKHE PHUCKM TPU  MPOU3BOJACTBE  3JeKTpo3Hepruu. Kynbrypa
UCIIOJIb30BaHUs DJIEKTPOIHEPIUU B IIOBCEHEBHOM KU3HU.

TexHnyeckne yCTpOUCTBA U TEXHOJIOTHYECKHE MPOLECCHI: MIEKTPUIECKUM 3BOHOK,
TEHEPATOP IEPEMEHHOI0 TOKA, JIMHUU DJICKTPOIepeaay.

Jlemoncmpayuu

CB0oOOAHBIE JIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCHUMOCTh YacTOThl CBOOOJHBIX KOJ€OaHUH OT HHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpamMmel 3JIEKTPOMArHUTHBIX KOJIEOQHU.

I'eneparop He3aTyxaroUUX 3JIEKTPOMArHUTHBIX KOJEOAHMI.

Mopenb 3NeKTPOMarHuTHOIO FeHepaTopa.

BbiHyX/1IeHHbIE CUHYCOUJAIbHbIE KOJIEOAHMUS.

Pesucrop, karymka MHIYKTUBHOCTH U KOHJAEHCATOP B LIEMHU IEPEMEHHOIO TOKA.

Pe3oHanc nmpu  DOCIENOBAaTENbHOM  COCAMHEHUM  PE3UCTOpPA,  KaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y eTpoiicTBO M IPUHITUIT AeHCTBUS TpaHchopMaTopa.

Mopenb TUHUY AIEKTPOIIepeaayH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsl, NPAKmMuKym

N3ydenue Tpancpopmartopa.

UccnenoBanne MEpeMEHHOTO TOKa 4Yepe3 TOCIEIOBATEbHO COCTUHEHHBIC
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

Ha6nronenue sneKTpoOMarHuTHOTO pe30HaHca.

Hccnenoanue pabOTh HCTOYHUKOB CBETA B IICITH TICPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmMpPOMAHUMHbIE 60JIHbL

MexaHnudeckre BOJIHBI, YCIOBUS UX pacnpocTpaneHus. [lonepednblie u npooabHbIe
BouiHBI. [lepuos, cKopocTh pacpoCTpaHEHHs U JIMHA BOJIHBI. CBONCTBAa MEXaHUYECKUX
BOJIH: OTPa)XeHHE, MPeIOMIICHNE, HHTep(hEPEHLINS U AUPPAKIIHSL.

3Byk. CkopocTb 3ByKa. I’ pomkocTh 3ByKa. Bricora ToHa. TemOp 3ByKa.

[ITymoBoe 3arpsi3HEHUE OKpYXKaroIeil cpeibl.

SHCKTPOMaFHI/ITHLIC BOJIHBI. Y CIIOBHUS HU3JIyUCHHUA OJCKTPOMArHUTHBIX BOJIH.
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> [V}
Bsaumuas opueHTanys BEKTOPOB £, B v B JJIEKTPOMAarHUTHON BOJIHE.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXEHHE, MPEJOMIICHHE, MOJISIpU3alus,
uHTepdepenuus u audpakuus. llkama saeKTpoMarHUTHBIX  BOJMH.  [IpumeHeHue
AJIEKTPOMAarHUTHBIX BOJIHB TEXHUKE U OBITY.

[IprHIMIBI pagUOCBA3U U TeNEBUICHUS. Paguonokanus.

DJIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHHuecKHMEe YCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTHI, pajap, paAHONpUEMHUK, TEIEBH30p, aHTeHHa, TenedoH, CBY-meus,
yJIbTPa3BYyKOBasl TUArHOCTHUKA B TEXHUKE U MEJMIIMHE.

Jlemoncmpayuu

OOpazoBaHue W pacOpoCTpaHEHUE TOMNEPEYHbIX W  MPOAOJBHBIX  BOJIH.

Konebmomeecs Teo Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTh  JUIMHBI ~ BOJIHBI ~ OT  YacTOThl  KOJIeOaHUI.

Habmtoienne oTpakeHUsl U MNPEIOMIICHHS] MEXaHMYECKHUX BOJIH.

Hab6nronenue nnteppepeHunn u 1udpakiiui MEXaHUYECKUX BOJIH.

AKYCTHYECKHI PE30OHAHC.

CBoucTBa yIpTpa3ByKa U €ro IPUMEHEHHUE.

HaGitoienue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW M 4acTOTOMN
KoJIe0aHUil.

HccnenoBaHue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHHUE, IPEIOMIICHUE,
noJisipu3aIys, TuPpaxius, nHTephepeHITus.

OGHapy>xeHue nHOPaKpacHOTO U YIbTPa(HOIETOBOIO U3TYyUCHUM.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsl, NPaAKMUKyMm
N3yyeHnne nmapameTpoB 3ByKOBOM BOJIHBL.
N3yyenne pacnpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka

[IpssMoONMHEHOE PACIPOCTPAHEHUE CBE€Ta B OXHOPONHOW cpexae. Jlyd cBera.
ToueuHbIl HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbl OTpaxeHHs cBera. llocTpoenune wu300pakeHU
B T10ckoM 3epkasie. Chepuyeckue 3epkana.

[Ipenomiienne cBeta. 3aKkOHBI MpEIOMIICHUS cBeTa. AOCONIOTHBINA TOKa3aTelsb
npesiomiieHns. OTHOCUTENBHBIN MToKa3aTelb npesiomieHus. [IocTosSHCTBO 4acTOThI CBETA
Y COOTHOULIEHNWE JUIMH BOJIH IPH IIEPEX0I€ MOHOXPOMATHYECKOTO CBETA YEPE3 IPAHULLY
paszeina IByX ONTUYECKUX CPEN.

Xop nyueii B mpusMme. Jucnepcust ceeta. ClioxHbIN cocTaB 6enoro ceera. L{Ber.

[TotHoe BHyTpeHHee otTpaxkeHue. [IpenenbHbI yroJl IOJHOrO BHYTPEHHETO
OTpaXEHUS.

Cobuparoiye 1 pacceuBarolue JUH3bl. ToHKas nuH3a. POKYCHOE PacCTOSHUE U
ONTUYECKass CWJIa TOHKOM JIMH3bl.  3aBUCUMOCTb  (POKYCHOI'O  pacCTOSHUSA
TOHKOW C(epUYecKOl JIMH3bI OT €€ TIEeOMETPUM M OTHOCHUTENIBHOTO I10Ka3aTess
IIPEJIOMIICHUS.

dopmyJia TOHKOM JIMH3bI. Y BEJIMUYECHUE, 1aBAEMOE JIMH30M.

Xoa nyya, TPOLIEANIEr0 JHMH3Y IO TMPOU3BOJBHBIM YTJIOM K €€ TJaBHOU
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ontuyeckoii ocu. [locTpoenune n3o00pa>keHuil TOUKH U OTpe3Ka MPSIMOI B COOMPAIOLTNX U
paccenBarOIINX JUH3AaX U UX CUCTEMaX.

OnTuueckue npubopsl. Paspemaromas crnocoOHocTh. [7ma3 kak onrtuyeckas
CUCTEMA.

IIpenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BomnoBas ontuka. MHTepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HAOIO/ICHUS MAaKCUMYMOB M MHUHUMYMOB B HUHTEP(PEPECHIMOHHONW KapTHHE OT JIBYX
KOT€PEHTHBIX UCTOUYHUKOB. [IprMeps! KilacCHUecKuX HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakmust csera. JudpakuuonHas peméTka. Y CIoBHE HAOMIOACHUS TIJIABHBIX
MaKCHMYMOB IPH MaJeHUN MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHnyeckne ycTpoMCTBa U TEXHOJOTHYECKUE MTPOLECCHI: OYKH, JIYIIA, IIEPUCKOTI,
¢doToanmapaT, MHUKPOCKOI, MPOEKIHOHHBII amnmapaTr, NPOCBETIECHUE OITHUKH,
BOJIOKOHHAsI ONITHKA, TU(PPaKIIMOHHAS PEIIETKA.

Jlemoncmpayuu

3aKOHBI OTpaXECHUs CBETa.

HccnenoBanue npeinoMiIeHus CBETA.

HabutoieHue noinHoro BHYTPEHHETO OTpakeHus. Mojienb CBETOBOIA.

HccnenoBanne Xoja CBETOBBIX IYYKOB 4Yepe3 IUIOCKOIMAPAUICIbHYIO IJIACTUHY U
npuU3My.

HccnepoBanue CBOMCTB HM300paK€HUM B JIMH3aX.

Mojenn MUKpPOCKOIIA, TEJIECKOTIA.

Habntonenue untepdepeHiiuu cpera.

Habmronenue 11BETOB TOHKUX TUIEHOK.

Habnronenue nudpakiuu ceera.

N3yuenne nudpakiMOHHONW pEETKH.

HaGnrogenue nugpakqimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

Habumtoienue nonsipuzanuu cBeTa.

[TpumeneHne NoaIPOUAOB AJIs U3YUICHUS MEXaHUYECKUX HATIPSKEHUH.

Vuenuueckuu sxcnepumenm, 1a6opamopmvlie pabomul, RPAKMuKym

N3mepenue nokasaress MpeoMICHUs CTEKJIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSHUSL OT BellecTBa (Ha IpUMepe
JKUJIKUX JIUH3).

W3smepenne  (QOKycHOTO  pacCTOSHUS — pPACCEHBAIONINX  JIMH3.

[Tosydyenne n3o0pakeHus B CUCTEME M3 IIOCKOTO 3€pKajia U JIMH3bI.

[Tosrydyenue n300pakxeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBanue TeeCKOMMYECKUX CUCTEM.

Habmonenue nudpakiuu, vHTEpPEpeHInd U MOJISIPU3ALUHU CBETA.

W3ydenue NOISpU3AUKN CBETa, OTPAKEHHOTO OT IOBEPXHOCTH AMAJIEKTPHUKA.

N3ydenue naTephepeHny J1a3epHOTo U3ITyueHHsI Ha IBYX HIETX.

Hab6nronenue nucniepcum.

Habmionenune u uccnenoBaHue AUQPPaKIMOHHOTO CHEKTpa.
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N3mepenune 1nMHbI CBETOBOM BOJIHBI.
[lomydyenue cnekTpa H3Iy4eHHs CBETOIMONA MpPH TOMOIIM JU(PaKIMOHHOM
PELLETKH.

Pa3znen 6. OcHOBBI cHIENMAJIBHOI TEOPHH OTHOCUTEIbHOCTH

I'paHnipl OPUMEHUMOCTH KJIACCUYECKOM MexaHUKHU. llocTymarsl crenuanbHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBan. IIpeoOpazoBanus Jlopenma. YcioBue
NPUYUHHOCTU. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE BpPEMEHU U
COKpAILICHUE JIJIVHBL.

DHEprusi U UMIYJIbC PEISTUBUCTCKON YACTHUIIBI.

CBs13b MacChl € SHEPTUEN U UMITYJIbCOM PESITUBUCTCKON YaCTHUIbI. DHEPTUSI TOKOSI.

TexHuueckne YCTPOMCTBA M TEXHOJOTMYECKHE ITPOLECCHI: CIyTHHUKOBBIE
MIPUEMHUKHU, YCKOPUTEIU 3aPSKEHHBIX YaCTULL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul, nNpaKmuKym
OmnpeneneHrne UMITyJbCa M 3HEPTUU PEIATUBUCTCKUX 4YacThll (1o ¢oTorpadusm
TPEKOB 3aPSKEHHBIX YaCTHUL] B MATHUTHOM I10JIE).

Pasznen 7. KBantoBasi pusuka
Tema 1. Kopnyckynapno-6011080it Oyanuszm

PaBHOBecHOE TerioBoe u3nydeHue (M3mydeHue adCOMOTHO YEPHOTO Tela). 3aKOH
cMeuieHusa Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®ororpdexr. Omnwitet A.I'. CronetoBa. 3akonbl (oToddpdekra. YpaBHeHue
OunmrenHa 1ia oroaddexra. «Kpacnas rpanuna» goroaddexra.

JlaBnenue cBera (B 4aCTHOCTH, JaBJICHUE CBETa Ha aOCOIIOTHO MOTJIOMIAOINIYIO U
abCoOI0THO oTpaxarolyto moBepxuocts). OnbiTel [1.H. JleOenena.

BonnoBeie cBoicTBa yactul. Bomubsl ne bpouns. [{nuuHa BonHbl ae bpoins u
pa3Mepbl 00JIaCTU JIOKAJIM3AIMU JIBIDKYIIEHCS 4YacTuilbl. KoprycKyssipHO-BOJTHOBOU
nyanusM. Jludpakius 21eKTPOHOB Ha KPUCTAIIAX.

Cneunduka wusmepenuit B Mukpomupe. COOTHOILIEHUS HeOoNpeneaEHHOCTe!
I'eiizenbepra.

TexHuyeckne yCTPOWCTBA M  TEXHOJOTHUYECKHUE IIPOLIECCHI:  CIEKTPOMETD,
dboTors1eMeHT, POTOIaTUMK, TYHHEIIBHBIM MUKPOCKOII, COJIHEUHAs 0aTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOMU IJIACTUHOM.

HccnenoBanue 3akoHOB BHEHIHETo GpoTodddexra.

UccnenoBanue 3aBUCUMOCTH CONPOTUBJICHUS MTOJTyIIPOBOTHUKOB
OT OCBEIIEHHOCTH.

Ceeroauon.

Conneuynas Oatapes.

Vuenuueckuii sxcnepumenm, 1a60pamophwvie pabomol, RPaKmuKym
HccrnenoBanue oropesnucropa.
N3mepenne moctosaHOW Ilmanka ©Ha ocHOBe wuccienoBanus (porodddexTa.
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HCCJ’IGI{OB&HI/IC 3daBUCUMOCTHU CUJIbI TOKA YCPC3 CBCTOAUOA OT HAIIPSKCHUA.

Tema 2. Quzuxa amoma

OneITEI TIO HCCJICIOBAHUIO CTPOSHHUS aroMa. IlmaHerapHas MoJeilb aroma
Peszepdopna.

[Tocrynarer bopa. M3nyuenune um morjomieHHe (OTOHOB MpU IEPEXoje aroMma
C OZJHOT'O YPOBHS DHEPIUH HA APYTOM.

Bunbl crmektpoB. CrekTp YypoBHEH SHEPrHM aroMa BOJOpOJA.

CrioHTaHHOE M BBIHYKICHHOE H3JIy4YcHHe cBeTa. Jlasep.

TexHUYECKHE YCTPOMCTBA M TEXHOJIOIMUYCCKUE MPOIIECCHI: CICKTPAIbHBIA aHaJIN3
(CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIH KOMITBIOTED.

Jlemoncmpayuu
Mogenn OTIBITA Pesepdopna.
Habmronenue nuHeNdaThiX CIIEKTPOB.
YerpoiictBO u AeiicTBHE  CUETYMKA  HOHU3UPYIOMIMX — YaCTHIIL.
OrnpeneneHre JIMHBI BOJIHBI J1a3€PHOT0 W3ITyUYEHUS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomsl, NPaAKMUKyM

Hab6nronenue nuHelyaToro CrexkTpa.

HccnenoBanne cCrekTpa pa3peKEHHOTO aTOMAapHOIO BOAOPOAA M H3MEpPEHUE
nocrosiHHoM Punbepra.

Tema 3. Quzuxka amomHo20 A0Pa U INEMEHMAPHBIX YACHMUY,

Hyxnonnas monens siapa ['eitsenOepra—lBanenko. 3apsin sapa. MaccoBoe 4mCIo
saapa. U30Torsbl.

PannoaktuBHOCTh. Anb(a-pacnaa. DIEKTPOHHBIA UM MO3UTPOHHBIA OeTa-pacmna.
["'amMmma-uziyueHue.

3aKOH paJlMOaKTUBHOTO pacmnanaa. PagroakTuBHbIE U30TONKI B pupozae. CBolcTBa
MOHHU3UPYIOMIETO0 M3JIydyeHUs. BiusHME paguOaKkTUBHOCTH HA >KUBBIE OPraHW3MBL.
EctecTBeHHbIil (oH n3nyuenus. [Jozumerpusi.

DHeprus CBA3M HYKJIOHOB B sizipe. Anepubie cuibl. Jlegekt Macch spa.

SAnepubie peakiuu. Jlenenwe m cunte3 sjep. SAnepubie peaktophl. [IpoGiembl
YIPaBISIEMOr0 TEPMOSIICPHOTO CHHTE3a. DKOJOTHMUYECKUE ACTIEKThl PAa3BUTHS SIACPHOM
DHEPIETHUKH.

Metonbl perucrpanuu u WCCIICIOBAHUS AJIEMEHTAPHBIX YaCTUL.

OyHIaMEHTAJIbHBIE B3aUMOICUCTBUA. bapruOHBI, ME30HBI U JICITOHBI.
[Ipencrasnenne o CtannaptHoi Mojaenu. KBapk-riatooHHast MOJIE€b aJpOHOB.

®dwusuka 3a npeaenamu CtangapTHod Mojienu. TEMHas Matepust U TEMHAs YHEPTUSL.

EnuncTBO u3nueckoi KapTUHBI MUpA.

TexHuueckne YCTpPOWCTBA M TEXHOJIOTMYECKHE IMPOLECCHL: AO3UMETP, Kamepa
Buinbcona, siiepHbIil peakTop, TepMOSAEPHbIA peakTop, aToMHash OomM0a, MAarHUTHO-
pe3oHaHCcHas ToMorpadus.

Vuenuueckuui  sxcnepumenm, aabopamopHvle  pabomvl,  NPAKMUKYM
UccnenoBanne TpekoB yactuil (10 TOTOBBIM  (potorpadusm).
HccnenoBanue paaroakTUBHOTO (OHA C MCTOJIB30BAHUEM JIO3UMETPA.
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I/I3yquI/Ie IIOTJIOIICHU A 6eTa-qaCTI/II_[ AJIFIOMUHHEM.

Pa3nen 8. JieMeHTHI aCTPOHOMMY U ACTPOPU3UKHU

Otanbl pa3BUTUSL acTpoHOMUHU. lIpukiiamHOe W MHUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHOMUU. [[pUMEHIMOCTD 3aKOHOB (PU3UKH JIJIs1 OOBSICHEHUS MPUPOIHI KOCMHYECKUX
00BEKTOB.

Metoabl aCTPOHOMHYECKUX HCcieioBaHui. COBpEMEHHBIE ONITUYECKHUE TEJIECKOIbI,
PaMOTENECKOIIbI, BHEATMOC(EpHAs ACTPOHOMHUS.

Bup 38é3nn0r0 HeOa. Co3Be3us, spKue 3BE3/IbI, IUIAHEThI, UX BUJIUMOE JIBHOKCHUE.

ComneuHast cucrteMa.

Counnnie. Conmueunasi akTUBHOCTh. MIcTouHuk sHeprun CoJiHIa U 3BE3]1.

3BE3bI, UX OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMma «CHEKTpaJbHBIM KJacCc —
CBETUMOCTBY». 3BE31bl TJIABHOM IOCJICAOBATCILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3]l TJIABHOW MOCJIENOBATEIBHOCTH. BHYTpeHHEE CTpOeHUE 3BE3.
CoBpeMEHHBIE MPEJICTABICHUS O MMPOUCXOXKICHUH 1 3BOIONMU COJHIA U 3BE31. DTambl
JKA3HHU 3BE3I.

Muieunsbiii [Tyt — Hamia I'anaktuka. [Tonoxenue u aeuxenue CosHiia B ['anakTuke.
Tunbl ranakTuk. PaguoranakTuky 1 KBa3apbl. YEpHBIE IBIPHI B SIIpaX TATAKTHK.

Bcenennas. Pacummpenne Bceenennoit. 3akon Xa0O06sa. Pazberanue rajaakTHK.
Teopus bonbiioro B3peiBa. PeIMKTOBOE U3TyUYEHHE.

MacmraOnas ctpyktypa Beenennoil. MetaranakTuka.

Hepeménnbie nmpoosieMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus
HaGnronenust 3BE3qHOr0 HeOa HEBOOPYXKEHHBIM TIJ1a30M C HCIOJIH30BAHHEM
KOMITBIOTEPHBIX TPWIOKEHUN JIJIi OMpENeNIeHUs TOJIOKEHUSI  HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3ausl CEeBEpHOTO MOMyIapUs U SPKUE 3BE3IBI.
Hab6nronenus B teneckon JIyHbl, miiaHeT, TYMAHHOCTEN U 3BE3HBIX CKOTICHUN.

Pu3nvecKuil NPAKTUHKYM

CnocoObl u3MepeHus: (PU3NUECKUX BEJIWYUH C HCMOJb30BAHUEM aHAJOTOBBIX U
IU(PPOBBIX HU3MEPUTEIBHBIX NPUOOPOB U KOMIBIOTEPHBIX JaTYMKOBBIX CHCTEM.
AOCOJIIOTHBIE W OTHOCHUTEIIbHBIE TMOTPEIIHOCTH H3MEPEHUN (PU3NYECKUX BEIMYUH.
O1neHKa rpaHul] TOTPEUIHOCTEN.

[IpoBeneHNE KOCBEHHBIX W3MEPEHHM, MCCIACAOBAHUI 3aBUCHUMOCTEH (DU3UIECKUX
BEITMYMH, TIPOBEpKA MPEIJIOKEHHBIX THMOTE3 (BBIOOP U3 paldOT, OMHMCAHHBIX B
TEMaTUYECKUX pa3feniax «YUYEeHUYECKUW IKCICPUMEHT, JIabopaTopHbIe pPaOOTHI,
MPAKTUKYM» ).

O0o01maoiiee NOBTOPEHNE

O0o001meHne u cuctemMaTusalus COJAEp)KaHus pasfesoB Kypca «MexaHukay,
«MonekynspHas (usuka U TEpMOAMHAMUKA», «JeKTpoanHamuka», «Konebanus u
BOJIHBI», «OCHOBBI CIIELMATIbHON TEOPUH OTHOCUTENBHOCTH», «KBaHTOBas ¢uzukay,
«IIeMEHTBI aCTPOHOMUU U aCTPODUZUKI.

Ponb ¢pu3nku 1 aCTpOHOMUN B IKOHOMUYECKOM, TEXHOJIOTMYECKON, COLIUAIBHOMN U
TUUYECKON cdepax AeATEIbHOCTU YEJOBEKAa, poJib U MECTO (PU3UKM M aCTPOHOMHHU
B COBPEMEHHOM  HAy4yHOM  KapTMHE  MHUpa,  3HA4YEHUE  OINHUCATEJIBHOM,
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CHUCTEMATHU3HUPYIOIIEeH, OOBSICHUTEIBHOW M MPOTHOCTHYECKOW (PYHKIMHA (U3HUECKOM
TEOpUH, POJIb (PU3NYECKON Teopuu B (POPMHUPOBAHUM TPEICTABICHUN O (UZUUYECKOU
KapTUHE MHpa, MECTO (U3UYECKON KapTHHBI MHpa B OOLIEM psIy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX MPEICTABICHUH O PUPOJIE.

Me:xnpeaMeTHbIE CBSI3H

N3yuenue xkypca Qusuku yrinyonéHHoro ypoBHs B 11 kiacce ocyiecTBisieTcs
C Y4ETOM COJIepKaTeIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTHUKU, OMOJIOTHH,
XUMUH, Teorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnovie nOHAmMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYYHO20
no3nanua: SBJICHWUE, HAYYHBIN (aKT, TUIOTE3a, (PU3UIECKasT BEJIMYHHA, 3aKOH, TEOPHS,
HaOJIOICHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, W3MEpPEHHE, MNOTPEIIHOCTH
U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUdpoBast 1adbopaTopus.

Mamemamuxka: PemieHue cucteMbl YpaBHEHUN. TPUTOHOMETpUYECKHE (QYHKIUU:
CUHYC, KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHIOHOMETPUYECKOE TOKJIECTBO.
BekTopbl M HMX MPOEKUMH HA OCH KOOPJMHAT, CIOKEHHE BEKTOpOB. lIponsBoaHbIE
aneMeHTapHbIX QyHkiui. [Ipu3Haku mogo0ust TPEyroJbHUKOB, OMPEAeICHHUE TUIOMIAAN
I0CcKuX puryp u oobEMa Te.

Buonozus: >nexTpudeckue sIBICHUS B )KUBOU MIPUPOJIE, KOJIeOATEIbHBIEC IBUXKCHUS
B JKHBOM NIPUPOJIC, SKOJOTMYECKHE PUCKUA TMPU TPOU3BOACTBE DJIECKTPOIHEPIHH,
AIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KaroUled cpefibl, yIbTPa3ByKOBas IUArHOCTHKA
B MEJIUIIMHE, ONTUYECKUE SIBJICHUSI B )KUBOU MIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAIUIMYECKAS] CTPYKTYypa TBEPABIX TET,
MEeXaHU3Mbl 00pa30BaHUS KPUCTATMYECKON PEIETKU, CIIEKTPaIbHBIN aHAIN3.

T'eozpagpusa: marHuTHBIE MONIIOCA 3€MIIM, 3aJI€)KM MATHUTHBIX pyHA, (HOTOCHEMKA
3eMHOU TOBEPXHOCTH, cericMorpad.

Texnonocua:  TPUMEHEHHE  TOCTOSIHHBIX  MAarHUTOB,  DJIEKTPOMAarHUTOB,
ANIEKTPOJBUTATEND SIKOOH, TeHEpaTOp MEPEMEHHOTO TOKa, UHIYKIIUOHHAS TIeUb, TUHUU
AIEKTpoNepeaay, >3JIEKTPOJBUIaTellb, pajap, PaauoONpUEMHUK, TEJIEBU30p, AHTECHHA,
tenedon, CBU-nieup, ynbTpa3ByKoBasi JUarHOCTHUKA B TEXHUKE, IPOSKIIMOHHBIH arapar,
BOJIOKOHHAsl ONTHKA, COJHEYHas Oarapesi, CIYyTHUKOBBIE NPUEMHHKH, sIepHas
SHEPIreTHKA U SKOJIOTUYECKHUE ACTIEKTHI €€ Pa3BUTHSL.

IIJIAHWUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOT'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JImaHOCTHBIE pe3ybTaThl OCBOCHHS Yy4eOHOro mpeamera «Du3nKay JOJKHBI
OTpaxaTh TOTOBHOCTh M  CIOCOOHOCTh  OOYYaOMIMXCA  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTpPEHHEW TO3MIMEH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX
OpHUEHTAIMH, TO3UTUBHBIX BHYTPEHHUX YOEKACHUH, COOTBETCTBYIOUIUX TPAAUIIMOHHBIM
LEHHOCTSIM POCCUHCKOro 0O0IlIecTBa, paCHIMPEHUE KU3HEHHOTO OIbITa W OIbITa
JEATEIBHOCTH B TNPOLIECCE pPEANIN3alMi OCHOBHBIX HAMNPABICHUN BOCIHUTATEIBHOU
NEATEIIbHOCTH, B TOM YHCJIE B YAaCTH:
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1) rpaxkaaHCcKOro BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMU OOYYarOMIerocsi Kak aKTHUBHOTO
Y OTBETCTBEHHOT'O WIEHA POCCUKCKOTO OOIIECTBA;

MIPUHATHE TPAIUIIUOHHBIX 00111eUeTIOBEUECKUX TYMaHUCTUYECKHUX
U JIEMOKPATHUUECKUX [IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO [ICATEIIBHOCTh B HHTEpPECcaX TIPa’kKIaHCKOTO
o0I1IecTBa, y4acTBOBATh B CAMOYTPABICHUH B 00pa30BaTEIbHON OpraHU3alllu;

YMEHHE B3aUMOJECHCTBOBATh C COIIMAIBHBIMU MHCTUTYTaMH B COOTBETCTBHM C HMX
(GYHKIUSMH 1 HA3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTAPHOUN U BOJOHTEPCKOU JEATEIbHOCTH;

2) MAaTPUOTHYECKOT0 BOCTUTAHMA:
c(OPMUPOBAHHOCTh POCCUHCKON TIpa)KTaHCKOW MJIEHTUYHOCTH, NaTPUOTHU3MA;
LEHHOCTHOE OTHOLIEHHWE K TIOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHKECHUSAM
POCCHICKUX YYEHBIX B 00JaCTH (PU3UKU U TEXHHKE;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSA:

c(hOpPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUSA, OATHUYECKOTO  IOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYallMI0O W MPUHUMATh OCO3HAHHBIE PpEIICHUS,
OPUEHTUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMbI M ILIEHHOCTH, B TOM YHCIIE
B JICATEIILHOCTH YUYEHOTO;

OCO3HaHMUE JUYHOTO BKJIa/1a B TOCTPOEHUE YCTOMYMBOTO OyAyILIEro;

4) 3cTeTHYECKOro BOCIIUTAHHUS:
ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYas SCTETHKY HAydHOTO TBOPUYECTBA,
npUCyLIEro (U3NYECKOil HAyKe;

5) TpyaoBoro BocnuTaHMs:

MHTEpEC K pa3IMyHbIM cepaM MpoPecCHOHATBHON NESTENIbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (DU3MKON M TEXHUKOM, YMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOp OyaylIen
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BAHHIO B 00JIACTH (PU3UKH
Ha NMPOTSHKEHUH BCEU )KU3HU;

6) 3K0JIOrMYecKOro BOCIIMTAHMS

c(hOPMUPOBAHHOCTh HIKOJOTUYECKON KYJIBTYPhl, OCO3HAHHUE TJI00aIbHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAaHWE M OCYIIECTBICHUE JCUCTBUM B OKPYXKAKOLIECH Cpele Ha OCHOBE
3HAHHUS LEJIE YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA;

Pacmmpenue omnbiTa JESITEIHBHOCTH JKOJIOTMYECKOW HAIMPaBICHHOCTH HAa OCHOBE
UMEIONTUXCSl 3HAaHUH 10 (PU3HUKE;

7) MEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3NUECKON HAYKH;

OCO3HAaHME IEHHOCTH HAy4YHOU AEATEIbHOCTH, TOTOBHOCTh B MPOLIECCE M3YUYCHUS
GU3NKKA ~ OCYIIECTBISITH  MPOCKTHYID M HUCCIEAOBATEIBCKYID  JEATEIHHOCTH
WHJIMBUAYAJIbHO U B TPYIIIIE.
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METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIE Y4eOHbIC NeCTBHS
ba3oBble JJoruueckue aeicTBHA:

CaMOCTOSITENIbHO (pOPMYJIMPOBATh M aKTyaJIU3UPOBATh MPOOJIEMY, pacCMaTpuBaTh
€€ BCECTOPOHHE;

ONPEAENATh UEU AEATEIIbHOCTH, 3a/1aBaTh APaMETPbl U KPUTEPUH UX JOCTUKCHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH ¥ TMPOTHBOPEUYHUS B PACCMATPUBAEMBIX (DHU3UUCCKUX
SIBIICHUSX

pa3pabarbiBaTh IUIAH peEIICHUs TPoOJeMbl C Y4ETOM aHaIM3a HUMEIOIIUXCS
MAaTEPHUAIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JEATEIBHOCTb, OIICHMBAThb COOTBETCTBHUE PE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKH TMOCJIEACTBUN NEATEIILHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATH PabOTy B YCJIOBHUSAX PEaIbHOrO, BHUPTYaJbHOIO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HECHHBIX ITPOOJIEM.

ba3oBble nucciieqoBare/ibCKue 1eiCTBUSA:

BJa/JeTh HAay4YHOHM TEPMHHOJOTHEH, KIOUYEBBIMU MOHATUSAMU U METOJaMH
(bu3nYecKoil HayKH;

BJIQ/JIeTh HABBIKAMHU Y4YEOHO-HUCCIEAOBATEIbCKOM W TMPOEKTHOM NeATEIbHOCTH
B o0sacth (PU3UKHU, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOUCKY
METO/IOB PEIICHUS 3a7a4 (PU3NYECKOT0 COACPKAHUS, TPUMEHEHUIO PA3IMYHBIX METOJIOB
NO3HaHMS;

BJIQJ€Th BUJAMHU JCATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIpEeTaINU, TIPeoOPa30BaHUIO U TPUMEHEHHUIO B PA3IMUHBIX YUCOHBIX CUTYyaIHsIX,
B TOM YHCJI€ IPHU CO3/IaHUU YUEOHBIX MPOEKTOB B 00JACTH (QU3UKU;

BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 33J1auy, BbIABUTATh
TUIIOTE3y €€ pelIeHUs], HAXOUTh apryMEHTHI JJIsl JOKa3aTeJIbCTBA CBOMX YTBEPKICHU,
3aJ]aBaTh NapaMeTpbl U KPUTEPUH PEIICHMUS;

aHAJIM3UPOBATh MOJYUYCHHBIE B XOJI€ PELICHUS 33aJaud Pe3yJbTaThl, KPUTUUECKH
OLIEHWBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX yCIIOBHSIX;

CTaBUTh #  (opMyJIupoBaTh COOCTBEHHBbIE 3aJadyd B  00pa30BaTEIbHOU
JESITEIIbHOCTH, B TOM YHUCJIE TIPH U3YYEHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT,

yMETh TEPEHOCHTHh 3HAaHWA 1O (U3UKE B  TMPAKTUYECKYI0  00JIacTh
KU3HEICSATEIbHOCTH;

yMETh HWHTETPUPOBATh 3HAHUSA U3 Pa3HBIX TMPEIMETHBIX O00JacTei;

BBIJIBUTATh HOBBIE HJIEH, TpeIaraTh OPUTHHAIBHBIC TIOJIXObI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHU.

Pa6ora ¢ unopmanmueii:

BJIQ/JICTh HABbIKAMHU TONy4YeHUs UHPopManuu (U3NYECKOTO  COAECpPIKAHUS
U3 HCTOYHHMKOB PAa3HBIX THUIOB, CaMOCTOSITEJIBHO OCYILECTBIISITh IIOMCK, AaHAJIN3,
CUCTEeMATH3allMI0 W HHTEPOpPETalui0 HHPOPMAUU pa3IUYHbIX BUAOB U  (Qopm
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MIPEICTABIICHNUS,

OIICHUBATH JIOCTOBEPHOCTH HH(OPMAITUH;

HCIIOJIh30BaTh CPe/ICTBA MH(MOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHN
B PCIICHWH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U  OPTaHW3AIMOHHBIX 3a]a4
C coOmoneHueM TpeOOBaHWK HSPrOHOMHUKH, TEXHHKHA OC€30MacHOCTH, THTHCHBI,
pecypcocOepexeHus, TMPaBOBbIX H OJTUYECKHX HOPM, HOPM HWH(OOPMAITMOHHON
0e30ITacCHOCTH;

CO37aBaTh TEKCThI (PU3UUYECKOTO COJACPKAHUS B Pa3IMUHBIX (hopmaTax ¢ y4ETOM
Ha3HauYCeHUS WHPOPMAIUM W IIEJICBOM ayJAWTOPHH, BBIOWpas ONTHUMAIBHYIO (GopMy
MIPE/ICTABIICHUS M BU3YaTU3allHH.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe AeiiCTBHS:

OCYILIECTBIIATh OOIIEHHWE Ha ypokax (U3MKU U BO BHE-YPOUHOU JEATEIBbHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOH(DJIUKTHBIX CUTyallUd W CMAT4aTh KOH(JIMKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM S3BIKOBBIX
CPEACTB;

MOHUMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHIUBUYAIbHON pabOTHI,

BBIOMpATH TEMATUKY U METO/Ibl COBMECTHBIX JCHCTBUM C YUETOM OOIIIMX UHTEPECOB,
Y BO3MOYKHOCTEMN KaXX10T'0 WIEHA KOJUJIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JAEATEIbHOCTH, OPTaHU30BbIBATh U KOOPJIAUHUPOBATH
JEUCTBUS M0 €€ TOCTHKEHUIO: COCTABIIATH IUIAH IEUCTBUM, PACIIPENEIISATh POJIA C YUETOM
MHEHUN YyYaCTHUKOB, OOCYK/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJAJa M KaXKJOrO0 yYaCTHUKA KOMAaHJbl B OOIIMIA
pe3yJbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeiaraTh  HOBBIE  MPOEKTHI, OIEHWBATh MIACH C IIO3WLIUU  HOBU3HBI,
OPUTHHAJIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETUYECKOE MOBEICHUE B PA3JIUYHBIX CUTYAIUSX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepPCaJbHbIE Y4eOHbIE JAelCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYLIECTBJIATh ITO3HABATENbHYIO JIE€ATEIbHOCTh B 00JacTH
(GU3UKY U aCTPOHOMUU, BBISBIIATH MPOOJIEMBI, CTABUTh U (POPMYIIUPOBATH COOCTBEHHBIC
3a/1auy;

CaMOCTOSTENIbHO COCTaBJISATh IJIaH PEUICHUS] pacUETHBIX M KAYECTBEHHBIX 3a]1ad,
IJIaH BBIMOJHEHUS TMPAKTUYECKOM paboThl ¢ y4YETOM HMMEIIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUMH;

JaBaTh OLIEHKY HOBBIM CUTYALIHSIM;

pacHIMPSATh PAMKH Y4€OHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JIeN1aTh OCO3HAHHBIN BHIOOP, apIryMEHTUPOBATH €0, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO W TMPOSBICHUIO SPYIUIUH B 00JIaCTH (PU3UKH,

MOCTOSTHHO TIOBBINIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHb.
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CaMOKOHTpOJII), IMOIHMOHAJIbHbINA MHTEJIJIEKT:

JaBaTh OILICHKY HOBBIM CHUTYyalldsM, BHOCUTb KOPPEKTHUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIa/ICTh HABBIKAMHU IMO3HABATEIHHOUW pEeQIEKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JEWCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI pedJIeKCUU JIi OLIEHKH CUTyalluu, BBIOOpAa BEPHOTO
pelieHus;

YMETh OIIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHIKEHHUIO;

MIPUHUMATh MOTHBBI M ApTYMEHTBI JPYTUX [PU aHAIU3€E PE3YIIbTATOB AESATENbHOCTH;

MIPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI M ApTYMEHTHI IPYTUX IPHU aHAIHU3€E PE3yIbTaTOB JAESITEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO APYTHX HA OIIUOKH.

B mporecce NOCTMKEHUS JHYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS IMPOTrpamMMbl
1o (hM3UKe I YPOBHSI CPETHETO 00IIEro 00pa3oBaHus y 00y4JaroluXCcsi COBEPIIICHCTBYETCS
IMOYUOHANLHBIU UHMeENNeKM, TIPEANoaralouui c)OpMUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIOYAIOMIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAJIBHOE
COCTOSIHHME, BUJIETh HapaBJICHUS Pa3BUTHsI COOCTBEHHON AMOLIMOHAJIbHOM cepbl, ObITh
YBEPEHHBIM B ceOe;

CaMOpETYJINPOBAHUsS, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBE/IEHUE, CIIOCOOHOCTH aJallTUPOBATHCS K IMOLIMOHAIBHBIM
U3MEHEHUSIM U MPOSIBISITh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMH, BKJIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LEIU U
ycnexy, ONTUMH3M, HWHULHAATHBHOCTb, YMEHHME JECHCTBOBaTh, HCXOAs U3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIOLIEH CHOCOOHOCTh NOHMMAaTh SMOIMOHAIBHOE COCTOSHUE
JIPYTUX, YUUTHIBATH €r0 MPHU OCYIIECTBIECHUU OOUIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U
COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIHUX CIIOCOOHOCTh BBICTPAUBATH OTHOILEHUS
C IpYTHUMH JIFOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peiiaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K koniry o0yuenus B 10 kj1acce mpeIMeTHbIE pe3yiIbTaThl HA YIUIYOJICHHOM YPOBHE
JOJKHBI OTpa)kaTh C(HOPMUPOBAHHOCTh y 00YUYaIOIIUXCSl YMEHUM:

NOHUMATh POJIb (PU3UKU B HKOHOMUYECKOM, TEXHOJOTUYECKOM, IKOJIOTUYECKOM,
COLIMAJIbHOW M ATHUYECKOM cdepax AesTeNbHOCTH YEJIOBEKa, POJb U MECTO (DU3MKHU
B COBPEMEHHOW  HAy4YHOM  KapTUHE MHpA, 3HAYEHHE  ONMUCATENIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENBHOW M TMPOTHOCTUYECKON (PYHKUUN (PU3HUEeCKOn
TEOPUU — MEXAHUKH, MOJICKYJSIPHOH (PU3UKH M TEPMOIMHAMHKH, POJb (PU3NIECKON
TeopuH B POPMUPOBAHUU NIPEICTABICHUN O (U3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBHS MPUMEHHUMOCTH MoJielell (PU3NYECKUX Tel M IPOILIECCOB
(s1BeHMI): MHEpLUMATbHAs CUCTEMa OTCU€Ta, aOCOMIOTHO TBEPAOE TEJO, MaTEepHAIIbHAS
TOYKa, PaBHOYCKOPEHHOE [IBI)KEHHE, CBOOOAHOE TajeHue, aOCOJIOTHO YyIpyras
nedopmariusi, aOCOMOTHO yIPYyroe M aOCOJIOTHO HEYNPYroe CTOJKHOBEHHSI, MOJIETH
rasa, ®HJIKOCTH U TBEPJOTO (KPUCTAIITMYECKOT0) TeNa, UCaNbHbIN ra3, TOUeYHbIN 3apsij,

OIHOPOAHOC SJICKTPUICCKOC I10JIC,
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paznuyaTh yciaoBHUs (TpaHUIlBI, 00JACTH) MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (yHAAMEHTAIBHBIX 3aKOHOB W OTPAaHHMYCHHOCTH
WCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSICHATH MEXAaHWYECKHUE MPOIECCHl M SIBICHUS, HCIOIb3YS
OCHOBHBIC TIOJIO)KCHHSI M 3aKOHbl MEXaHUKU (OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBIKEHUA, (HOPMYJIbI KUHEMATUKU PABHOYCKOPEHHOIO JBHKEHHUS, MpeoOpa3oBaHUs
["anuiiest 11 CKOPOCTH U IEPEMENIEHUS, 3aKOHbI HbIOTOHA, TPUHIUIT OTHOCUTEIBHOCTH
[anuiies, 3aKOH BCEMUPHOTO TATOTEHHWs, 3aKOHbl COXPAHEHHS UMIIyJbCa H
MEXaHUYECKON SHEPTHUH, CBSA3h PA0OTHI CHIIBI C M3MEHEHHEM MEXaHWUYECKOW IHEPTHH,
YCJIOBUSI paBHOBECHUS TBEPAOTO Tea), MPU STOM HCHOJIb30BATh MaTEMATHUYECKOE
BBIPDQKEHUE 3aKOHOB, YKa3blBaTh YCJIOBUS MPUMEHUMOCTU (PU3NUECKUX 3aKOHOB:
npeoOpazoBanuii ["anuies, BTOporo u Tpetbero 3akoHoB Hpl0TOHA, 3aKOHOB COXpaHEHUS
VMMITYJIbCA U MEXAHUYECKOW SHEPTHUH, 3a4KOHA BCEMUPHOTO TSITOTCHUS;

aHAIM3UPOBATH U OOBSICHSITH TEIJIOBBIEC TIPOIIECCHI U SIBJICHUS, UCTIOJb3YsI OCHOBHbBIC
nosioxkeHust MKT 1 3aKOHBI MOJIEKYJIAPHON (PU3KUKHU U TEPMOJIMHAMUKY (CBSI3b JABIICHUS
UJCAJTBbHOIO Ta3a CO CPEAHEH KUHETUYECKON »SHEpPrued TEIUIOBOrO [JBHXKECHUS H
KOHLEHTPALIMEN €r0 MOJIEKYJI, CBSI3b TEMIIEPATYPbI BELIECTBA CO CPEAHEN KHUHETUUECKOU
SHEPrued TEIUIOBOIO JBWKEHHUS €ro 4YacTUll, CBsI3b JAaBJICHUS HWJICATIBHOIO Trasa
C KOHIICHTpalKEeN MOJIEKYJI M €r0 TeMIIEpaTypoil, ypaBHeHre MeHnieneeBa—Knaneiipona,
MEePBbIM 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHMs YHEPTHH B TEIUIOBBIX IMPOIIECCaXx),
IPA TOM MCIOJb30BATh MAaTEMaTUYECKOE BBIPAXKCHHE 3aKOHOB, YKa3bIBATh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeipoHa,

aHAIM3UPOBATh M OOBICHATH JIJIEKTPUUECKHE SIBICHHS, WCIOJIb3ysS OCHOBHBIC
MOJIOKEHHSI U 3aKOHBI AJIEKTPOJAMHAMUKH (3aKOH COXPAHEHMS AJIEKTPUUYECKOrO 3apAna,
3akoH KyJioHa, MOTEHIUABHOCTD 3JIEKTPOCTATUYECKOTO MOJIs, TPUHLIUI CYTIEPIIO3UIUN
AIEKTPUUYECKUX TOJIEH, ITPU 3TOM yKa3bIBasi YCIOBHS MPUMEHUMOCTH 3akoHa KynoHa, a
TaKKe MPAKTUYECKH BAXKHbIE COOTHOIIEHMS: 3akoHbl OMa Il  yyacTKa LENH U
JUISL 3aMKHYTOM dJIeKTpuueckoil 1enu, 3akoH J[xoyns—Jlenma, mpaBuna Kupxroda,
3akoHbl Dapajes AJ1s1 JIEKTPOJIN3a);

OMUCKHIBaTh  (PU3UYECKHE TIPOIECChl W  SIBJICHUSA, MCIOJIb3yS  BEIMYUHBI:
MEepEeMENICHUE, CKOPOCTh, YCKOPEHHUE, UMIYJIbC T€Ia WU CUCTEMbI TEJ, CUJIa, MOMEHT
CUJIbI, JIaBJICHUE, TOTCHIIMAJIbHAS DHEPTUsl, KUHETUYECKas HSHEpPrusi, MeXaHu4yecKas
SHEprusi, paboTa CWIbL, IEHTPOCTPEMHUTEIBLHOE YCKOPEHHE, CHJIa TSKECTH, CHujia
YIPYTrOCTH, CUJIa TPEHUSI, MOIIIHOCTb, YHEPIUs B3aUMOJACHCTBHS Tesia ¢ 3eMiIEi BOIM3HU
e€¢ MOBEPXHOCTH, DHEPrusi ymnpyrou naeopManuu MNpy>KUHBI, KOJIMYECTBO TEIUIOTHI,
abcomoTHas TeMmIiepaTypa Tena, paboTa B TEPMOJIWHAMUKE, BHYTPEHHSIS JHEPTUs
UJICATHPHOTO OJHOATOMHOTO Ta3a, padoTa MIeaJbHOTO Ta3a, OTHOCUTEIbHAS BIAXKHOCTD
Bo3ayxa, KIIJI wupeanbHOro TEIUIOBOrO  JIBUraTels;  JJIEKTPUYECKOE  IOJIE,
HaIpPsHKEHHOCTD JIEKTPUYECKOTO MO, HANPSKEHHOCTh MOJS TOUYEUHOIO 3apsifa WIH
3apsKEHHOIO 1apa B BAKYYME U B JUAJIEKTPUKE, MTOTEHIIMAN SJIEKTPOCTATUYECKOTO OIS,
Pa3HOCTh MOTEHLMAJIOB, 3JEKTPOABIIKYILAS CHJIA, CUJIA TOKA, HANPSIKEHUE, MOLTHOCTh
TOKQ, 3JIEKTpUUYECKass EMKOCTh TJIOCKOTO KOHJIEHCATOPA, CONPOTHUBIIEHUE YyYacTKa LEMU
C TMOCIENOBAaTEIbHBIM M MApaUICNbHBIM COECJUHEHHEM PE3UCTOPOB, DHEPTUS
AIEKTPUYECKOTO MOJIA KOHAEHCATOPA;

OOBSACHATh OCOOEHHOCTH TIPOTECKAHUS (PU3UYECKUX SIBICHUN: MEXaHUYECKOE
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JIBUKEHHE, TETJIOBOE JBUKEHHE YaCTUIl BEUIECTBA, TEIIOBOE paBHOBECHE, OPOYHOBCKOE
nBuwxeHne, aud@ysus, wucnapeHue, KHUIMEHHE ¢ KOHACHCALUA, IUIABJICHHE U
KpUCTaJUIA3aLus, HaIIPaBJIEHHOCTb TEeIUIoNepeauH, AIIEKTPU3aLUs TEN,
DKBUIIOTCHIIMAIIBHOCTh TOBEPXHOCTH 3apSHKEHHOTO IIPOBOAHUKA;

MIPOBOAMTDH MCCIIEOBAHNE 3aBUCUMOCTH OJHON (PU3NYECKON BEIMYUHBI OT JPYTron
C HCIIOJIb30BAaHWEM IIPSMBIX HM3MEPEHHUM, IPU OTOM KOHCTPYMPOBATH YCTAaHOBKY,
¢buKcUpoBaTh PE3yNbTaThl MOJTYYCHHONW 3aBHCHUMOCTH (U3UYECKUX BEIUYUH B BUJE
rpagukoB ¢ y4€ToM aOCOJIOTHBIX TMOTPEUTHOCTEH W3MEpEHUH, JellaTh BBIBOIBI
II0 pe3yJIbTaTaM UCCIICTOBAHMUS;

IPOBOJIUTH KOCBEHHBIE M3MEPEHMs (PU3MUECKUX BEJIWYMH, IIPU TOM BBIOUpAThH
ONTUMAJbHBIA METOJ] M3MEPEHUs, OLICHUBAThb aOCOJIOTHBIE U OTHOCHUTEJbHBIE
IIOI'PEIIHOCTH NPAMBIX U KOCBEHHBIX U3MEPECHU;

MPOBOJIUTH OMBITHI II0 TPOBEPKE MPEMIOKEHHOW THUITOTE3BI: IJIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJTU3UPOBATH MOTYUCHHBIC
pe3yIbTaThl U ACNIATh BBIBOJ] O CTATyCE MPEIOKEHHON THITOTE3HI;

coOro1aTh TIpaBuiIa 0€30MacHOTO TpyAa MPY IPOBEICHUH UCCISAOBAHUI B paMKax
y4eOHOTO JKCIEPUMEHTA, MPAKTHUKyMa U Y4eOHO-HCCIEIOBATEIIbCKOM M TPOEKTHOU
NESATEIPHOCTH C HCIOJb30BAaHUEM M3MEPUTENIbHBIX YCTPOMCTB M JTaOOPATOPHOTO
00opy10BaHUS;

pemath pacdy€THBIC 3a7a4d C SBHO 3aJaHHOM W HESBHO 3aJIaHHOM (PU3HUECcKOit
MOJICNIbIO: HA OCHOBAaHUU aHaJN3a YCIOBHUS 000CHOBBIBATH BHIOOP (PU3NUECKON MOJIEIH,
OTBEYAIONICH TPeOOBAHMSIM 3a/1aUd, MPUMEHSITH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTyJaThl (PU3UYECKUX TEOPUH TIPH HCIOJIH30BAHUM MATEMATHUYECKUX METOOB
pemeHus 3amad, MPOBOAWUTH pacdy€Thl HAa OCHOBAaHWHM HMMEIONIUXCS JTaHHBIX,
aHAJM3UPOBATH PE3YJIbTAThI U KOPPEKTUPOBATH METOBI PEIICHUS C YIETOM MOTYUESHHBIX
pe3yNbTaToB;

permaTrh KadyeCTBEHHBIE 3a/aud, TPeOyIomnue MPUMEHEHUS 3HAHWA W3 Pa3HbBIX
pa3zmenoB Kypca (U3MKH, a TaKKe HWHTETpAlMM 3HAHWK W3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJAa: BBICTPAWBATh JIOTHYECKYIO TIIETIOUKY PacCyXICHUN
C OTMOPOY HA U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUECKUE SIBJICHHUS;

WCIIOJIh30BaTh TEOPETUYECKHE 3HAHUSA I OOBSCHEHUS OCHOBHBIX MPUHIIAIIOB
paboThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB M TEXHOJOTHUYECKHUX
IPOLIECCOB;

MPUBOJANTH MPUMEPHI BKJIAJa POCCHUUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB
B Pa3BUTHE HAYKH, B 0OBICHEHHE MPOIECCOB OKPYIKAIOIIECTO MHUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUM;

aHAJIM3UPOBaTh M OIICHUBATh TIOCIEACTBUS OBITOBOM M TPOHU3BOJICTBECHHOM
NEATEILHOCTH 4YEJIOBEKAa, CBSA3aHHOW C (U3MYECKHMMH MPOIECCaMH, C ITO3HIIHHA
HKOJIOTMYECKON 0€30MacHOCTH, IPEICTABIEHUIN O pallMOHAIBHOM MTPUPOAOIIOIb30BAHUH,
a TaK)Ke pa3yMHOM MCIOJIb30BAHUU JOCTHKEHUN HAYKHU U TEXHOJOTUM JJI AaJIbHEHUILIEero
Pa3BUTHS YEJIOBEUECKOI0 00IIECTBA;

IPUMEHSITh pa3IMYHble CIocoObl paboThl ¢ wuHOpMamMenn QPU3NIECKOTO
COZIEp KaHMsSI C HCIIOJIb30BAHUEM COBPEMEHHBIX WH()OPMAITMOHHBIX TEXHOJIOTHH, MPHU
TOM HCIIOJIb30BaTh COBPEMEHHBIE HWH(POPMAIMOHHBIE TEXHOJIOTHH JUISl TIOUCKA,
nepepaboTKi M TNpeAbsBICHUS Y4eOHOM U Hay4dyHO-TIOMYJSpHONW HHMOpMAaINY,
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CTPYKTYPUPOBAaHMSI W WHTEPIPETAIMU HWHPOPMAINKA, TOJYYCHHOW W3 Pa3IMYHBIX
HMCTOYHHUKOB, KPUTHYECCKU aHATM3UPOBATh MOyIaeMyl0 MHGOPMAIMIO U OIICHUBAThH €€
JIOCTOBEPHOCTDH KaK Ha OCHOBE MMEIOIIMUXCS 3HAHUH, TaK U HA OCHOBE aHaJIM3a UCTOYHUKA
uHpopMarmy;

NPOSBIISITH OPraHU3AIMOHHBIE U I[103HABATENIbHBIE YMEHHUS CaMOCTOSTEIbHOTO
NpUOOpPETEeHUs] HOBBIX 3HAHMM B TMPOIECCE BBIMOJHEHUS] MPOEKTHBIX M Yy4eOHO-
UCCJIEI0BATENbCKUX PadoT;

paboTaTh B rpyIIe ¢ UCTIOJTHEHUEM PA3JIMYHBIX COLMATIBHBIX POJIEH, MIIaHUPOBATh
paboTy rpynmbl, pallMOHAIBHO PACHPENCNATh NESITEIbHOCTh B HECTAHJAPTHBIX

CUTyallusX, aJ€KBAaTHO OIICHMBATh BKJIaJ KaXXJOTO0 W3 YYaCTHUKOB TPYMNIbl B
pelieHruepaccMaTpuBaeMon MpooOIIEMBI;

OPOSBIISATH MOTHUBAIMIO K Oyaymed  npodecCUOHAIbHOW — IEATEIbHOCTH
M0 CHEIUATIBHOCTAM (U3UKO-TEXHUYECKOTO TPOQUIIS.

K xoniy o0yuenus B 11 ki1acce npeaMeTHbIE pe3yJIbTaThl HA YTITyOJICHHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00yHarOIIMXCSl YMEHUI:

HOHUMAaTh pOJIb (PU3UKU B HKOHOMUYECKOM, TEXHOJIOTMYECKOM, COLMANIbHON U
TUUYECKON cepax NeATeIbHOCTH YEJIOBEKa, poJib U MECTO (PU3MKUM B COBPEMEHHOMU
HAay4YHOM KapTUHE MHPA, POJIb ACTPOHOMUU B IPAKTHUUECKOU ACSITEIBHOCTH YEJIOBEKA U
JaNbHENIIEM HAy4YHO-TEXHHUYECKOM pa3BUTHH, 3HAYCHHE ONMCaTENIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTENIBHOM M MPOTHOCTHYECKOW (yHKIMI (uznyeckoin
TEOPUH — DIIEKTPOJUHAMUKH, CHEUUATBbHOM TEOPUH OTHOCUTEIBHOCTH, KBaHTOBOM
bu3uky, poab GU3NUECKON TeopuH B (POPMHUPOBAHUU MPEACTABICHUA O (PU3UUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MUpa B OOLIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEICTABICHUN O MPUPOJIE;

paznuyaTh YCJIOBHS MPUMEHHUMOCTH MoJelell (PU3MYECKUX Tel M IPOLIECCOB
(sBNEHUI):  ONHOPOJHOE  DJIEKTPUYECKOE W OJHOPOAHOE MArHUTHOE  MOJs,
rapMOHUYECKHUE KOJIeOaHUsl, MaTeMaTUYECKUM MAasSTHUK, WIACANTbHBIA MPYKUHHBINA
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJI€ATbHBIN KOJIEOATEeNIbHbBIN KOHTYp, TOHKAs JINH3A,
MOJICJIE aTOMA, aTOMHOTO SiIpa U KBAHTOBOW MOJIENIA CBETA;

pa3inyaTh yciaoBUA (TpaHHIbI, 00JACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
NOHMMAaTh BCEOOIIMH xapakTep (yHAAMEHTaJIbHBIX 3aKOHOB U OrPaHUYEHHOCTH
UCITOJIb30BAaHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBACHATH SJIEKTPOMArHUTHBIE MTPOLIECCHI U SIBJICHUS, UCTIONb3YS
OCHOBHBIE€ TIOJIO)KEHHSI M 3aKOHBI 3JIEKTPOJMHAMHUKM U CHEIHAIbHOW TEOpUHU
OTHOCUTEIBHOCTH (3aKOH COXPAaHEHHs 3JIEKTPUYECKOro 3apsiia, cuia Amnepa, cuia
JlopeHnia, 3akOH DJIEGKTPOMarHMTHOM WHAyKIMM, npaBwio Jlenma, cBsa3p OJIC
CaMOMHAYKIIMH B JIEMEHTE 3JIEKTPUUYECKOM LIEMU CO CKOPOCThIO M3MEHEHHUSI CUIIbI TOKa,
MOCTYJIaThl CIIEUATIbHON TEOPUU OTHOCUTEILHOCTH DUHIINTEITHA);

aHAJIM3UPOBaTh W OOBIACHATH KBAHTOBBIE MPOIECCHl U SIBICHUS, HCIOIb3Ys
MOJIO’KEHUSI KBaHTOBOW (u3uku (ypaBHEHHE DWHIITEIHA 171 poTodddekTa, mepBolil U
BTOpOIl mocTynaTtsl bopa, mpuHLUIT COOTHOLIEHUsI Heompeaenénnocren I 'eizendepra,
3aKOHBI COXPAHEHUS 3apsA0BOr0 U MacCOBOI'O YHCENI U SHEPTUU B SIACPHBIX PEAKLMSIX,
3aKOH PaJUOAKTUBHOIO pacnaaa);

OMHUCHIBATh (PU3WYECKUE TMPOLECCHl M SABICHUS, HCIOIb3Ysl BEJIWYUHBL:
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HaHpﬂ)KéHHOCTB QJICKTPHUYCCKOI'O II0JIA, IOTCHHOHAJI 3JICKTPOCTATUYCCKOI'O II0JIA,
Pa3HOCTb TOTCHIHAIOB, JJCKTPOABMIKYIIAdA CHJIA, HWHAYKOHA MArHATHOIO II0JIA,
MarHUTHBIN IIOTOK, CHJIa AMnepa, HHAYKTUBHOCTBL, OJJICKTPOABMIKYIIIAA CHJIA
CaMOMHAYKIHNH, SHCPIUA MArHUTHOI'O IIOJIA IIPOBOJHHKA C TOKOM, peJBITI/IBI/ICTCKI/Iﬁ
HMIIYJIBC, IIOJIHAA DSHCPIUA, S9HCPIUA ITOKOA CBO6OHHOﬁ YaCTHUObI, SHCPIUA U UMITYJIbC
q)OTOHa, MaCCOBOC YHCJIO U 3apsa] Adpa, SHCPTUA CBA3U sAApa,

OOBSACHITh OCOOEHHOCTH TMPOTECKaHUS (PU3NYECKUX SIBICHHM: AJICKTPOMArHUTHAS
WHIYKITUS, CAMOUHIYKIINS, PE30HAHC, MHTEPPEPECHIINS BOJIH, AUGPAKINS, AUCTICPCHUS,
MOJIHOE BHYTpPEHHEE oTpaxkeHue, dotodnekrpuaeckuii adpdext (hotoaddekr), anpda-
u Oera-pacmaibl g1ep, raMmmMa-u3aydeHue sjaep, pu3nyeckre IpUHIMIBI CIIEKTPAIIBHOTO
aHanu3a u padoThI Jlazepa;

ONPENEIIATh HAPABICHUE UHAYKIIUA MATHUTHOTO TOJISI TPOBOJIHHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl Jlopenna;

CTPOUTH H300paKEHHE, CO3/IaBaEMOE IUIOCKMM 3€pKaJIOM, TOHKOW JIMH30M, U
PacCUUTHIBATH €70 XapaKTEPUCTHUKH,

MIPUMEHATh OCHOBOTIOJIATAIOIINE ACTPOHOMUYECKUE TOHSTHS, TEOPUH U 3aKOHBI
JUIsl aHalii3a U OOBSICHEHUS (PU3MUYECKHX IMPOIIECCOB, MPOUCXOMASIINX B 3BE3JAX,
B 3BE3/IHBIX CUCTEMAX, B MEXXTAJTaKTUIECKOM Cpejie; IBUKEHHUSI HEOECHBIX Tell, SBOJIOIUU
3BE31 M BceeneHHow;

IIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEHN (PU3MUECKUX BETUYMH C UCTIOIH30BAHUEM
NPSMBIX U3MEPEHUH, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIHTATHI
MOJIYyYCHHOW 3aBUCHUMOCTH (U3MUECKUX BEIMYUH B BHUAE TpadUKOB C Y4YETOM
aOCOJIIOTHBIX ~ TOTPEIIHOCTEH W3MEPEeHHM, JeNaTh BBIBOJALI MO  pe3yjbTaTam
UCCIICIOBAHUS;

MPOBOAUTL KOCBEHHBIE M3MEPECHUS (DU3NYECKUX BEJIMYMH, MPU ITOM BHIOHMpATh
ONTUMAJbHBIA METOJI M3MEpPEHMs, OIICHUBATh aOCOJIIOTHBIE W OTHOCUTEJIbHbBIC
MOTPEIIHOCTU MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;

MPOBOAUTL OMNBITHI 1O TMPOBEPKE MPEI0KEHHOM THUMOTE3bl: IUIAHUPOBATh
AKCTIEPUMEHT, COOMPATh SKCIEPUMEHTAIILHYIO YCTAaHOBKY, aHAIM3UPOBATH MOJyYECHHBIC
pEe3yJbTaThl U JeNaTh BBIBOJ] O CTATYCE MPEII0KEHHON THIIOTE3bI;

OMUCBHIBATh METO/IbI MOJIYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUK;

co0JiroAaTh IpaBuiia 0€30MacHOr0 TPyAa MPHU MPOBEJAECHUN UCCIICIOBAHUI B paMKax
y4eOHOr0 HJKCIEPUMEHTa, MPAKTUKyMa U y4EOHO-UCCIICIOBATEILCKON M MPOEKTHOM
JEATCIBHOCTH C MCIHOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1aDOpPaTOPHOTO
o0opy10BaHUS;

pemaTth pacuy€THBIC 3a7a4M C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM (DH3MUYECKOM
MOJIEJIbIO: HA OCHOBAaHHMHM aHaJI3a yCIOBUS BRIOUPATh (PU3NYECKUE MOCIIH, OTBEYAIOIIINE
TpeOOBaHUSIM 3aJlaud, IPUMEHITh (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThI
bu3MYeCKUX TEOpUl MPHU KCIOIB30BAHUM MATEMAaTUYECKUX METOJOB pelIeHUs 3ajad,
MIPOBOAUTH PACUYETHI HA OCHOBAaHUU MMEIOIIUXCS JaHHBIX, AHATTM3UPOBATh PE3YJIbTATHI U
KOPPEKTUPOBATH METO/BI PELIEHUS C YUYETOM IOIYUYEHHBIX PE3YJIbTATOB;

permarh KadyeCTBEHHbBIE 3a/add, TPeOyrolue MNPUMEHEHUS 3HAHWW W3 Pa3HbIX
paszenoB Kypca (U3MKH, a TaKXKe HWHTETPAMM 3HAHUK W3 JPYrUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O0 IIMKJA: BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYkKICHUI
C OTMOPOY HA M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUECKUE SIBJICHHUS;
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UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHHS OCHOBHBIX NPHUHIUIIOB
paboOThl HM3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJOTMYECKHUX
MPOIIECCOB;

OPUBOJUTH MPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B 00BICHEHHE MPOIIECCOB OKPYkKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTHUM;

aHAIM3UPOBaTh M OICHUBATh TMOCHEACTBUS OBITOBOM U TPOW3BOJICTBEHHOU
NESATEIbHOCTH 4YEJIOBEKa, CBS3aHHOW C (PU3MUECKUMHU MPOLECCaMU, C TO3UIHUMA
IKOJIOTUYECKON OE30MaCHOCTH, MPEACTABICHUN O PallMOHAIIEHOM MPUPOOIIOIb30BAHNH,
a TaK)K€ pa3yMHOM MCIOJb30BaHUN JOCTUKEHUI HAYKH U TEXHOJIOTUH IS JAJIbHEUILIErO
Pa3BUTHS YEJIOBEUECKOTO OOIIECTBRA;

MPUMEHATh PAa3IM4YHbIE CIHOCOOBI paboThl ¢ HHPOpMaLKUed (U3HIECKOTO
COJIEp)KaHUsl C HMCIHOJb30BAaHUEM COBPEMEHHBIX HWH(OPMAIMOHHBIX  TEXHOJOTHUM,
IPU 3TOM HCHOJB30BATh COBPEMEHHBbIE MH()OPMALMOHHBIE TEXHOJOTWU IJIA IOMCKa,
nepepaboTKi ¥ TPEAbSBICHUS Y4YeOHOW U Hay4YHO-TIOMYJISIpHOM uWH(bOpMaInH,
CTPYKTYPUPOBAHMUSI W HMHTEpIpETaluu HHPOPMAIMK, TOJYYCHHOW U3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUYECKU aHAIU3UPOBAThH MOJYyYaeMyr0 UH(POPMAIMIO U OLIEHUBAThH €&
JIOCTOBEPHOCTBH KaK Ha OCHOBE UMEIOIIMXCS 3HAHUM, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHUKA
uHdopmaIuy;

OPOSABJIATh OPraHU3ALMOHHBIE W II03HABATENIBHBIE YMEHHUS CaMOCTOSATEIBHOIO
npuoOpeTEeHUs] HOBBIX 3HAHUW B MPOIECCE BBINOJHEHUS TPOEKTHBIX U y4eOHO-
HCCIIEIOBATENbCKUX paldoT;

paboTaTh B rPYIIE C UCIOJTHEHUEM Pa3IUYHbIX COLUAIBHBIX POJeH, IIIaHUPOBAThH
paboTy TpyNIlbl, pPaLMOHAIBHO pPACHpPEEisaTh JEATEIbHOCTh B HECTAHAAPTHBIX
CUTYalMsIX, aJIeKBaTHO OLEHUBATh BKJIaJ KaXI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHHUE
paccMaTpuBaeMoM MPoOJIEMBI;

MpOSIBJISITh  MOTHBALMI0O K Oyaymed  npodeccCHOHaIbHOM — AESITeNbHOCTH
O CTIEIMAIBHOCTSAM (PU3UKO-TEXHHUUECKOTO MPOhUIIs.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenosanue
Ne KomnnuectBo OCHOBHBIE BUIBI JEATEILHOCTH
pa3aeaoB U TEM [IporpammHoOe coaepkanue
n/m 4acoB 00yUarImMXxcs

y4eOHOr o IpeIMeTa

Paznen 1. Hayuynblid MeTox Il

O3HAHUS PUPOABI

1.1

Hayunblii  meTon
IIO3HAHUS IIPUPOIBI

6

®dusznka — pyHAaMEHTAIbHAS HAyKa

o npupoxe. Hayunslii MeTO1 MO3HAHUSA
1 METOJIbl UCCIeOBaHUs (PU3NYECKUX
SIBJICHU.

DKCHEPUMEHT U TEOpHsI B MpoIIecce
no3HaHus npuposl. Habmonenue u
AKCIIEPUMEHT B (PU3UKE.

Cnoco0Obl u3MepeHus (PU3NYECKUx
BEJIMYMH (aHAJIOTOBBIE U LIU(PPOBHIE
U3MEPUTEIbHBIE TPUOOPHI,
KOMITbIOTEPHBIE JATYUKOBBIE CUCTEMBI).
[TorpentnocTn m3MepeHut HU3NIECKUX
BEJINYUH (abcomroTHas u
OTHOCHUTEJIbHAs).

MopenupoBanue GU3HNIECKUX SBICHHUM
U TPOLECCOB (MarepHalibHasi TOYKA,
a0CONIOTHO TBEpPJOE TENO, HJieaabHas
JKUJIKOCTh, UCaJIbHBIN I'a3, TOUCUHBIN
3apsin). ['unoresa. dusnyeckuii 3aKoH,

Yyactue B JOUCKyCcCHMH O  POJIM
¢uznueckoil Teopuu B HOPMUPOBAHUU
MpEeACTaBICHUMN O (PU3NUECKON KapTHUHE
MHpa, MecTe (PU3NYECKON KapTUHBI
MUpa B OOIIEM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTaBICHUN
0 IIpHUpOJIE.

N3ydeHune NOHATHUI «TUTIOTE3a,
«pu3nUecKuil 3aKoH», «(pundecKas
TEOPHUSI.

PaccMmoTpenue rpanui IpUMEHUMOCTH
(U3UYECKUX 3aKOHOB.

CpaBHeHHne u3MepeHUuN (DU3NYECKUX
BEJIMYMH MPU TMOMOIIM aHAJIOTOBBIX WU
HU(POBBIX HU3MEPUTENIbHBIX MPUOOPOB,
HaIpuMmep, Py U3MEPEHUN CUJTbI TOKA U
HaIpsHKEHUS! B LIETH MOCTOSTHHOTO TOKa
IIPU TOMOIIM aHAJIOTOBBIX U U(PPOBBIX
U3MEPUTENbHBIX TPUOOPOB.
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IPAaHUILIBI €10 IPUMEHUMOCTH.
dusnyeckas TeopHUsl.

Ponb 1 MecTo ¢pusuku B opMUpOBaHUT
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUDA,
B IIPAKTHUYECKOM JAECATEIbHOCTH JIOAEH

OcBoeHue crocoO0B OIICHKU
IIOIPEIIHOCTEN H3MEPEHUM.

OcBoeHHE OCHOBHBIX NMPUEMOB PaOOTHI
¢ upoBoit 1aboparopueit Mo pusuke,
HAIpUMep, PU U3MEPEHUN (HU3HUECKUX
BEJIMYHMH MIPU IOMOIIM KOMITBIOTEPHBIX
JTaTYNKOB

Hroro 1o pazaeny §)
Pa3zgen 2. MexaHnuka
2.1 Kunemaruka 10 MexaHnuyeckoe JIBUKEHUE. [IpoBeneHre KOCBEHHBIX M3MEPEHUI

OTHOCUTENBHOCTh MEXaHUYECKOTO
nBmkeHns1. CucremMa oTcUuéTa.

[Ipsimast u oOpaTHas 3a1a4 MEXaHUKHU.
Panunyc-BekTop MarepualibHOW TOUKH,
€ro MPOEKIIMU HA OCU CUCTEMBI
KOOpAMHAT. Tpaekropusi.
Ilepemenienue, cKOpocTh (CpemHsis
CKOpPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHE MAaTepUAIbHON TOUKHU, UX
MPOEKIIUH HA OCH CUCTEMBI KOOPIUHAT.
CrnoxxeHre nepeMeleHnid U CI0KEHHE
CKOPOCTEM.

PaBHOMEPHOE M PABHOYCKOPEHHOE
PSMOJIMHENHOE JIBUKECHHUE.
3aBUCHUMOCTh KOOPJIUHAT, CKOPOCTH,
YCKOPEHHUS U MyTH MaTEPUATbHON TOUKHU
OT BPEMEHH U UX TpaduKu.

MTHOBEHHOUW CKOPOCTH U YCKOPEHHUS
Tela, B TOM 4YHUCIE YCKOPEHUSs
CBOOO/JIHOTO TMAJICHUs, MPOBEJICHUE
WCCIIEIOBAHUS 3aBUCHUMOCTEN MEKTY
(bu3nyecKUMHU BeJIMUUHAMU (TTyTH

OT BPEMEHU TMPU PAaBHOYCKOPEHHOM
JBIDKEHUH, TIEPUOJIa 0OpaIlleHUS
KOHMYECKOTO MasiTHUKa OT €ro
MapaMeTpPOB) U OMBITOB MO MPOBEPKE
NPEIJI0KEHHON THUIIOTE3bI

MIPU U3YYEHUH PABHOYCKOPEHHOTO
MPSMOJIMHEUHOTO JABUXKEHUS, TBUKEHUS
Tena, OpOIIEHHOTO TOPU3OHTAIBHO,
JBIKEHUS TEJa M0 OKPYKHOCTH

C IOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO.
Omnpenenenrue aOCOJIOTHBIX H
OTHOCHUTENBHBIX NOTPELTHOCTEN
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CBobogHoe  mazeHHe.  YCKOpeHHue
cB0OOHOTO MaieHus. JBrkeHue Tena,
OpOILIEHHOTO TOJ YIJIOM K TOPH30HTY.
3aBUCUMOCTh KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MAaTEPUAIbHON TOUKH

OT BPEMEHHU U UX I'paUKHU.
KpuBonunennoe nuxenue. /[BuxeHue
MaTepUalbHOU TOYKU MO OKPYKHOCTH.
YrnoBas u nuHENHAst CKOpocTh. [lepron
U 4acToTa oOpalleHusl.
LlenTpocTpemuTebHOE (HOPMAIBHOE),
KacaTelbHOE  (TaHT€HUUAIbHOE) U
[IOJIHOE YCKOPEHHE MaTepUaJIbHOU
TOYKH.
TexHuueckue YCTPOMCTBA u
TEXHOJIOTHYECKHE IIPOLIECCHI:
CHOUIOMETp, JBWKEHUE CHAPSJIOB,
L[ETHBIE, IIIECTEPEHYATHIE U PEMEHHBIE
nepenayu, CKOpOCTHbIE NPT

U3MEpPEHUI (PU3NIECKUX BETUUHH.
OueHka rpaHuIl MOrPEeMHOCTEMN.
N3yueHue Moien CUCTEMBI OTCUETA,
CpPaBHEHHUE IyTEU, TPACKTOPHH,
CKOPOCTEN JBUKEHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMax OTCUETA.
Ananus Pa3HbIX Croco0oB
WCCJIETOBAHMUS JBUKECHUI.
PaccMmoTpenue npenenbHoro nepexoaa
U U3MEPEHUE MIHOBEHHOW CKOPOCTH.

MopenupoBaHue npeoOpa3zoBaHus
TBUKEHU N c HCIIOJIb30BaHUEM
MEXaHU3MOB, U3YyUYCHHE

npeoOpa3oBaHus YIIIOBOM CKOPOCTU

B PEAYKTODE.

AHanu3 HampaBlICHUSI CKOPOCTH
MpU JIBUKEHUU TIO OKPYKHOCTH.
Peuienne pacu€THbIX 3a/1a4 C SIBHO
3aJlaHHOM W HESIBHO 3aJlaHHOU
(hU3UIECKON MOJIEITBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMyn KHHEMATHKH.

Pelienne kadecTBEHHBIX 3ajiad,
TPEOYIOMMUX MPUMEHEHHUS 3HAHUHN

110 KNHEMAaTHKe.

OOBsiCHEHHE YCTPONCTBA U MPUHIIUIIA
NEUCTBUS CIUAOMETPA, LIETHBIX,
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1IeCTepEHYAThIX U pEMEHHBIX IIepenay,
CKOPOCTHBIX JTU(TOB.

OObsicHeHME  JBWIKECHHSI  CHapsJIOB.
Onpenenenue ycaoBUid MPUMEHUMOCTH
Mojieniell PU3NIECKUX TEN U TPOIECCOB
(sBNEeHMI):  MarepuajgbHas ~ TOYKa,
PaBHOYCKOpPEHHOE IBHKCHUE,
cBOOO/IHOE MaJICHUE.

BrinonHenne y4eOHbIX 3a1aHHM

Ha aHaJIN3 MEXaHUYECKUX MPOLECCOB
(sBMEHMI) ¢  HKCHOJB30BaHUEM
OCHOBHBIX ITOJOKEHUHN U 3aKOHOB

KUHEMaTUKMU: OTHOCHUTEIIbHOCTD
MEXaHUYECKOTO JABMKECHUS, (hOPMYJIbI
KUHEMaTUKHU PaBHOYCKOPEHHOTO

ABWKEHUs, peoOpa3oBanus ["anunes
JUIsl CKOPOCTH U IIEPEMEILICHHUS.
Hcnons3oBanue [T-TtexHonoruu
pHu padoTe ¢ TONOJHUTETbHBIMU
MCTOYHUKAMU MH(OPMAIUU 10 TEME,
X KPUTUYECKUN aHaIU3 U OLICHKA
JOCTOBEPHOCTH

2.2

JlnHamuka

10

[TepBbIiit 3aKOH

HeunepuuanbHbie cCTEMBI OTCUETA
(ompenenieHue, IpUMEpHI).

Hrrorona.
HNuepuuanbHpile  CUCTEMBI  OTCYETA.
[TpuHuun otHOCKUTENBRHOCTH [ anunes.

[IpoBeneHne KOCBEHHBIX U3MEPEHUI
PABHOJICMCTBYIOLIEH CUJI U

K03 duULIeHTa TPEHUS CKOJTBKEHUS,
MIPOBEJICHUE UCCIIEIOBAHUS
3aBHCUMOCTEHN (PU3NUECKUX BEININH
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Macca tena. Cuna. [Ipunuun
CYyNEPHO3ULINH CHIL.

Bropoit 3axkon Hprorona

UL MATEPUAIIbHOW TOYKH.

Tperuit 3akon HprotoHa s
MaTepualbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHS.
OKBHUBAJIEHTHOCTh TPAaBUTAITMOHHON U
MHEPTHON MACCBL.

Cuita TsKecTH. 3aBUCUMOCTh YCKOPEHUS
CBOOO/IHOTO Ma/IEHUs OT BBICOTHI

HaJl TIOBEPXHOCTBHIO TUIAHETHI U

OoT reorpauyecKol MIUPOTHI.
JIBukeHue HeOECHBIX Tel U HX
CIyTHUKOB. 3akoHbl Kermepa.
IIepBas kocMHUUYECKast CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec rena.
Bec tena, nBrynierocst ¢ yCKOpEHUEM.
Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUS CKOJIBKEHUS U CUJIA TPEHHUSI
nokos. Koaddurment rpenns. Cuna
CONPOTHUBIIEHUS NIPH JBUKEHUU TeEJIA

B )KMJAKOCTH WJIU ra3e, €€ 3aBUCUMOCTb
OT CKOPOCTH OTHOCHUTEJIBHOTO
JIBUYKEHUS.

JaBnenue. ['napocrarnueckoe
napnenue. Cuna Apxumesa.
TexHnYeCcKne yCTpOruCTBA

(cu1 ynpyroctu, BO3HUKAIOUIUX

B IIPY’KHHE U PE3MHOBOM 00pasIle,

OT ux nedopmariu) u OINbITOB

0 MPOBEPKE MPEAJI0KEHHOM TUTTOTE3bI
MIpY U3y4YEeHUH JIBUXKEHUS OpycKa

110 HAKJIOHHOM IIOCKOCTH, JBM)KCHMS
CUCTEMBI CBSI3aHHBIX TeJ, IepopMaluu
Teq.

OnpeneneHue  aOCOMIOTHBIX U
OTHOCUTEJIBHBIX  IMOTPENTHOCTEN
U3MEPEeHUM PU3NYECKUX BETUYHH.
OueHka rpaHul] HOrPEUIHOCTEN.
WccnenoBanue IBUKEHUSI CUCTEMBI TEI,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOU yepe3
nErkuit OJIOK, TBMKEHUS OpycKa

10 HAKJIOHHOM TIJIOCKOCTH

C MIEPEeMEHHBIM KOA(PPHUIIMEHTOM TPEHUS,
JIBMKEHUS TPy3a Ha Bally C TPEHUEM.
HaOmronenne aBrXeHUS T

B WHEPIUATBHBIX M HEMHEPIUATBHBIX
CUCTEMax OTCYETa, HAPUMEP, KaueHUs
JIBYX NWJIMHIAPOB WX IIapOB Pa3sHOU
MacChl C OJMHAKOBBIM YCKOpPEHUEM
OTHOCHUTEJIBHO HEWHEPIUATHHON
CHUCTEMBI OTCYETA.

N3yuenune neHTpoOeKHBIX MEXaHNU3MOB.
CpaBHeHME CUJI TPEHUS MTOKOS, KaueHUs
U CKOJIbKCHHUSI.
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N TCXHOJIOTUYCCKHUC ITPOLCCCHI:
IIOJIIUITHUKHW, ABMXKCHHUC
HCKYCCTBCHHLIX CITYTHHKOB

Pemenune pacu€THbIX 3a/1a4 ¢ SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOU
busznuecKoil MOJENbIO

C MCIOJIb30BAHNEM OCHOBHBIX 3aKOHOB
u GopMyJl KUHEMaTUKA U JUHAMHKH.
Pemienne  KayecTBEHHBIX  3aj1ad,
TpeOyIOIIMX NPUMEHEHUS 3HaHUHN

110 KHHEMATUKE U TUHAMUKE.
OOBbscHEHUE yCTpOWCTBA U IPUHLIMIIA
NENCTBUS MOAIIUITHUKOB.

OOBbscHEHNE IBUKEHUS UCKYCCTBEHHBIX
CIIyTHHKOB.

Onpenenenue ycioBUN NPUMEHUMOCTH
Mozelel (pU3nYecKrx Tell U MPOLECCOB
(sBNEHUI): WHEpLHUAIbHAS CUCTEMA
OTCYETA, MarepuaabHas TOYKa,
abCoNIOTHO ynpyras AegopMmariusl.
BrinonHeHne yueOHbIX 3a1aHU

Ha aHaJIN3 MEXaHUYECKUX IPOLIECCOB
(s1BIIEHMIA) Cc HCMOJIb30BaHUEM
OCHOBHBIX TIOJIO)KEHMM M 3aKOHOB
OVHAMUKU: TpHU 3akoHa HproToHa,
MPUHIUI OTHOCUTEIbHOCTH [ anuies,
3aKOH BCEMUPHOTO TATOTEHHUSI.

PabGoTta B rpynmax npu oOCYXIACHHH
BOITPOCOB MEKIIPEAMETHOTO XapakTepa
(manpumep, 1o TeMe «JIBrxenue

B IIPUPOAE»)
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2.3

Cratuka TBEPAOTO
TeIa

AOCOIIOTHO TBEpI0E TEJIO.
[TocTynarenbHO€ W BpaniaTeNbHOE
JNBWXEHHUE TBEPAOTO Tena. MoMeHT
CUJIbI OTHOCHUTEIIBHO OCH BpPaILEHUS.
IInedo cumpl. ClokeHHE  CHII,
IPUJIOKEHHBIX K TBEPIOMY TEILy.
LleHTp TsKECTH TENA.

YcnoBus paBHOBECHS TBEPAOTO TeEJA.
Ycroitunsoe, HEYCTOMYHMBOE,
0e3pa3IuyHOe PaBHOBECHE.
TexHuyeckue ycTpoWCTBa H
TE€XHOJOTUYECKHE MPOLIECCHI:
KPOHIUTENH, CTPOUTENBHBIN KpPaH,
peméTyarbie KOHCTPYKIMH

[IpoBeneHne wccienOBaHUs yCIOBUU
paBHOBECHS TBEPAOTO TEJIA, UMEIOIIETO
OCb BpAIllCHUS; KOHCTPYHUPOBAHUE
KPOHIITEWHOB U PACUYET CUJI YIIPYTOCTH;
M3y4YEHHE YCTOMYMBOCTH TBEPAOIO TEIA,
HMMEIOLIETO IIOIIA/lb OTIOPHI.

Pemienne pacu€THBIX 3aAa4 C SIBHO
3aJAaHHOW W HESIBHO  3aJlaHHOM
buznUecKoit MOJENBIO c
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMyJ CTaTHKHU.

Pemienne kadecTBEHHBIX 3ajiad,
TpeOYIOIUX TPUMEHEHUS 3HAHUN

10 CTAaTHKE.

OOBsicHEHHE YCTPOMCTBA U MPUHIUTIOB
JNEUCTBUS KPOHIITEHA, CTPOUTEIIBHOTO
KpaHa, peméTyaThiX KOHCTPYKITUH.
Onpenenenue ycaoBril IPUMEHUMOCTH
Mojenel (U3NYECKUX Tell: aOCOFOTHO
TBEPIOE TEIO.

BrinonHeHne y4eOHbIX 3a1aHHIMI

Ha aHaJIN3 MEXAHUYECKUX IMPOIECCOB
(s1BIIEHMIA) c HCIOJIb30BaHUEM
OCHOBHBIX TOJOKEHUH H  3aKOHOB
CTaTUKU: YCIIOBHS paBHOBECHUS TBEPIOTO
Tela
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2.4

3aKOHBI COXpAaHEHNUS B
MEXaHUKE

10

Nmnynec  MaTepuabHOM  TOYKH,
CUCTEMbI MaTepUAIbHBIX TOUEK. LleHTp
MacC CHUCTEMbl MAaTEPHUAIbHBIX TOYEK.
Teopema o0 JBUKEHUHU LIEHTpA Macc.
Nmnynbe cuiibl M U3MEHEHHE UMITYJIbCa
Tena.

3aKOH COXpaHEHUSI UMITYJIbCA.
PeaktuBHOE IBUXEHUE.

MoMeHT wuMmIysnbCca MaTepUuaJIbHOU
Touku. [IpencraBienne o coxpaHeHUH
MOMEHTAa HUMITyJbCa B LIEHTPAIbHBIX
MOJISIX.

PaboTa cuiibl Ha MaJIOM U Ha KOHEYHOM
NepEMEILICHUH. I'paduueckoe
npeACcTaBiIeHUEe PabOThl CUJIBI.
MOWHOCTH CUJIBI.

Kunernueckas sHeprus MaTtepuaibHOU
TO4KH. Teopema 006 U3MECHEHUHN
KMHETUYECKOW JHEPTUN MATEPUAIBHOM
TOYKH.

[ToreHMaNbHBIE M HEMOTEHIIUAIBHbBIE
cunbl. [loTeHIIManbHas SHEPrusl.
[ToreHumanbpHast SHEPTHUST YIPYTO
nehOpMUPOBAHHON TIPYKUHBI.
[ToreHumanbHast 3HEPrUs TEIa

B OJIHOPOJTHOM T'PAaBUTALIMOHHOM TOJIE.
[ToreHumanbHast SHEPrus Tena

[IpoBeneHre KOCBEHHBIX W3MEpPEHUN
UMITyJIbCa Tela, KHUHETHUYECKOW H
MMOTEHIMAJIBHOU DHEPTUU Tela,
MOIIIHOCTH CHUJIBL; TPOBEICHHUE ONBITOB
10 MPOBEPKE MPEMTI0KEHHOW TUIIOTE3BI
IIPY U3yYECHUH PABHOYCKOPEHHOIO
IIPSAMOJIMHEWHOTO IBUKEHUS U
B3aUMOJICUCTBUS TEIL.

Onpenenenue  aOCONIOTHBIX U
OTHOCUTEJIBHBIX  IMOTPEUIHOCTEN
U3MEPEHUI PU3NYECKUX BETUYMH.
OneHka rpaHul HOTPEIIHOCTEN.
IIpoBenenue DKCIEPUMEHTA 1o
CPABHEHUIO U3MEHEHUS UMITyJIbCa TeJa
C UMIYJbCOM CHJBl, HW3MEHEHUS
MOTEHIUATbHONU SHEPTUU MPYKUHBI

C paboroit CHJIBI TpEeHHUSI.
HccnenoBaHue coXpaHSHHSI HMITYJIbCA
IpH  yOpyroM  B3aUMOJICHCTBUH,

COXpaHEHUS YHEPTUU MPU CBOOOTHOM
MaJCHUY.

Onpenenenue paboThl CUITBI TPEHUS
MIPY IBIKEHUU TeJla TI0 HAKJIOHHOU
MIJIOCKOCTH.

HaGmronenne n o0bscHEHNE
PEaKTHUBHOTO JIBFKCHHSI.

Pemenne pacuéTHbIX 3a/1a4 C SIBHO
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B I'PAaBUTALIMOHHOM I0JIE OJTHOPOJIHOTO
mapa (BHyTpH M BHE 11apa).

Bropast kocMuueckas CKOpOCTb.

TpeTpss KOcMHUYECKast CKOPOCTb.

CBsi3p pabOThl HEMOTEHIIUAIBHBIX CHII
C U3MEHEHUEM MEXAHUYECKOU SHEPTUU
CUCTEMBbI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON SHEPTUH.

Yrupyrue u Heynpyrue CTOJIKHOBEHHS.
YpaBuenne bepHymm s uaeanbHOU

KUIKOCTH KaK CIEACTBHE  3aKOHA
COXPAaHEHUSI MEXaHWYECKOW OJHEPIUU.
Texnuueckue YCTPOWCTBA u

TEXHOJIOTUYECKHUE MPOLIECCHI: JBUKEHUE
PaKeT, BOLOMET, KONEP, NPy KUHHBIN
MUCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHue
Ha KOHbKax

3aIaHHOM M HESABHO 3aJJaHHOU
busznueckoil MOJENbI0

C MCIOJIb30BAHNEM OCHOBHBIX 3aKOHOB
U GOpMyJT MEXaHUKH.

Peliennie kadecTBEHHBIX 3ajiad,
TpeOYIOIUX MPUMEHEHUS 3HAHU N

10 MEXaHUKE.

OObsicHEeHUE TPUHITUIIOB IEUCTBUS
BOJIOMETA, KOIIEpPA, IPYKUHHOTO
MHACTOJIETA, TUPOCKOTA.

OOpbscHeHne JBHKCHUS paker,
burypHoro KaraHbs Ha KOHBKaXx.
Onpenenenue ycioBUN NPUMEHUMOCTH
Mozelel (PU3NYeCKUx Tell U MPOLIECCOB
(sBneHMit): abCOJIIOTHO yHOpyroe U
a0COJIFOTHO HEYTIPYTO€ CTOJIKHOBEHMUSI.
BrlinonHenue yueOHbIX 3a1aHHM

Ha aHalii3 MEXAaHUYECKHX ITPOILIECCOB
(IBIIGHMI) C MCITOJH30BAaHUEM 3aKOHOB
COXPAaHEHUSI B MEXaHHKE: 3aKOHBI
COXpPaHEHUS UMITYJIbCA U MEXaHUYECKOMN
DHEPruM, CBS3b PabOThl CHJIBI C
M3MEHECHHEM MEXaHUYECKOM DHEpruu
Tena.

Ucnons3oBanue | T-TexHomoruit npu
paboTe C JOTMOJIHUTEIIbHBIMU
HMCTOYHUKAMU WH(OPMAITUH 110 TEME,
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VX KPUTUYECKUH aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

Hroro no pazaeny

35

Paznen 3. MouiekyasipHasi pU3UKa ¥ TEPMOAMHAMUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOHN
TEOpUH

15

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
kuHetnueckoir Teopun (MKT), wux
onbITHOE 0OocHOBaHue. [luddysus.
BpoyHoBckoe nBmxeHuE. Xapakrep
JBWKCHUS U B3aUMOJICUCTBUS YaCTHI]
BellecTBa. Mojenu CTPOCHUS ra3oB,
KUJKOCTEH U TBEPABIX TEI U
00BsCHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX MoJenen. Macca u
pa3Mepbl MOJIEKYJT (AaTOMOB).
KonunuectBo BemecTna.

IToctostnHass ABoraapo.

TennoBoe paBHOBecue. TemmnepaTypa u
cocoOsl €€ m3Mmepenus. [llkana
temneparyp Llenscus.

Mopenp uaeanbHOIO rasa

B MOJICKYJIIPHO-KMHETUYECKON TEOPHUHU:
YaCTHUIIBI Ta3a JBWKYTCS XaOTUYECKU U
HE B3aUMOJICHCTBYIOT APYT C IPYTOM.
I'a3oBbIC 3aKOHBI. YpaBHeHue
MenneneeBa—Kianeiipona. A6conmoTHas
TeMrneparypa (IKaga TeMIeparyp
KensBuna). 3akon [lanpToHAa.

IIpoBeneHne wu3MepeHUN mapameTpoB
rasa, MPOBEJCHUE HUCCJIEIOBAaHUN
3aBUCUMOCTEN (DU3UYECKUX BEIUYUH U
ONBITOB IO MPOBEPKE MPEITI0KEHHOM
TUIIOTE3bl P W3YUYEHUH YCTAHOBIICHHUS
TEIUIOBOT'O PABHOBECHUS M U30ITPOILIECCOB
B razax.

OnpeneneHue  aOCOMIOTHBIX U
OTHOCHUTENBHBIX  MOTPEHIHOCTEN
M3MEpeHUN PU3NUECKUX BEJIUYHH.
OneHka rpasul NOrPENIHOCTEN.
DKCIepuMeHTaIbHAas poBepKa
YpaBHEHUSI COCTOSTHUS UJI€AJIbHOTO rasa.
N3ydenune moneneii: IBUXEHUS YaCTHUIL
BEIIIECTBA, OPOYHOBCKOTO JIBMKCHHSI.
onbiTa  IllTepHa, KpuCTaTIMYECKUX
PEIETOK.

Pemienne pacu€THBIX 3aAa4 C SIBHO
33JJaHHOM W HESIBHO  3aJaHHOU
buzngecKom MOJIENBIO c
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMyn MONIEKYISIPHOU (PU3UKH.
Peuienne kayecTBEHHBIX 3a/1a4,
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I/I30Hpoueccm B NACaJIbHOM I'a3€
C IIOCTOSAHHBIM KOJIMYCCTBOM BCIICCTBA.

['padmgeckoe IIPEICTaBICHHE
M30TPOIIECCOB:  HM30T€pMa, H30XO0pa,
n3o0apa.

CBs13b MEXKly 1aBJIICHUEM U CpEIHEN
KMHETUYECKOW dHEPTUEH
IOCTYIIATEIbHOTO TEIIOBOTO JBUKECHUS
MOJIEKYJI HCAIBHOIO Ta3a

(OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUU HIEaTbHOIO
rasa).

CBs13b a0CONIOTHOM TeMIEepaTypbl
TEPMOJIMHAMHYECKON CUCTEMBI

CO CpEOHEW KUHETUYECKOW 3SHEPTUEH
NOCTYIIATEIbHOTO TEIIOBOTO ABUKEHUS

€€ 4acTuLl.
TexHuyeckue  ycTpoucTBa W
TEXHOJIOTUYECKUE IIPOLIECCHI:

TEPMOMETP, OapOMETp, MOTyUCHHUE
HaHOMAaTEPHAJIOB

TPEOYIOINX MPUMEHEHUS 3HAHUI

110 MOJIEKYJISIPHOH (hU3HKeE.

OOBbsicCHEHUE YCTPOICTBA U IPUHIIUIIA
JEHUCTBUS TEPMOMETpa, bapomeTpa.
OOBbsicHEHUE TTOTYYEHUS
HaHOMATEPHUAJIOB.

Omnpenenenne yCclnoBUil NPUMEHUMOCTH
Mojienel PU3NUECKUX TEN U IPOLECCOB
(s1BEeHUI): Mozeel rasa, JKUJIKOCTH U
TBEPAOrO (KpUCTAIIIMYECKOrO) Tea,
UJICATBHOTO ra3a.

Brimonnenue yueOHBIX 3a1aHUN

Ha aHAJIN3 TETUIOBBIX IIPOLIECCOB
(sIBJIEHUI) C UCTIOJIB30BAHUEM
ocHOBHBIX noJioxkeHnit MKT u 3akoHOB
MOJIEKYJIIPHON (PU3HKU: CBSA3b AABICHUS
MJICaJIbHOIO ra3a co CpeaHEN
KUHETUYECKOW DJHEpPruerd  TEIUIOBOIO
JIBWKCHUST W  KOHIICHTpAllUEH  €ro
MOJIEKYJI, CBA3b TEMIIEPATYPHI BEIIECTBA
CO CpEIHEH KHHETUYECKOW OHHEpPrueu
TEIJIOBOTO IBUYKEHHUS €r0 YacTHll,

CBSI3b JIABJICHUS UACAIBHOTO Ta3a

C KOHLICHTPALIUEN MOJIEKYJ U €r0
TEMIIEpaTypOM, YPaBHEHHUE
MenpaeneeBa—Kianelipona
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3.2

TepmoanHamMuKa.
TernoBrIe MaIIMHBI

20

Tepmoaunamuueckas (T]l) cucrema.
3azaHue BHEIIHUX YCIOBUI

U1 TEPMOAMHAMHUYECKON CHCTEMBI.
BHeninue v BHyTpeHHHUE TapaMeTPhI.
[TapameTpbl  TEpMOAMHAMHUYECKOU
CUCTEMBI KaK CpEHUE 3HAUCHUS
BEJIMYMH, ONMCHIBAIOIINX €€ COCTOSHUE
HAa MUKPOCKOITMYECKOM YPOBHE.
Hynesoe Hauano TepMoAMHAMUKHY.
Camonpon3BOJbHAs  peJlaKCalns
TEPMOJIMHAMHUYECKOU CUCTEMBI

K TEMJIOBOMY PaBHOBECHIO.

Mopenb uneanbHOro rasa

B TEPMOJINHAMUKE — CUCTEMA
YPaBHEHUI: YpaBHEHUE
MenneneeBa—KianerpoHna u
BBIPQKCHUE JJI1 BHYTPEHHEU JSHEPIUMU.
VY clioBUSE TPUMEHUMOCTH 3TOW MOJEIU:
HU3Kasi KOHLIEHTPALXs YaCTUIL], BBICOKUE
TeMneparypsl. BelpaxxeHue

JUIi  BHYTPEHHEW  DHEpruu
OJIHOATOMHOT'O HJICAJIBHOTO ra3a.
KBa3zucrarnueckue u HeCTaTUYECKHE
IIPOLIECCHI.

DnemMeHTapHas paboTa

B TEpMOAMHAMUKE. Brruncienue
paboThI 1o Tpaduky mporecca

N3mepenue yaenbHON TEIUIOEMKOCTH
pa3HBIX  BENIECTB, HUX CpPaBHEHUE,
MIPOBEICHUE WCCIIEIOBAHUM
3aBUCUMOCTEN (PU3MUECKUX BEIUYUH U
OMNBITOB MO MPOBEPKE MPEIIOKECHHON
TUNOTE3bl TPU HU3YYEHUH MPOIIECCOB
TeII000MeHa 1 aauabdaTHOTO IIpoIiecca.
Onpenenenue a0COJIFOTHBIX u
OTHOCHUTEIBHBIX NOTPEIIHOCTEN
U3MEPEeHUM (PU3NYECKUX BEITUUHH.
OueHka rpaHuil MOrPEeIIHOCTEH.
N3ydenne B3aMMOCBSA3U YIHEPTUH
MEKMOJIEKYJIIPHOTO B3aUMOJICUCTBUA U
TEeMIEPATypPbl KUTIEHUS AKUJTKOCTEH.
N3yyeHne TennoBbIX JBUTaTENECH

C HUCTOJIb30BAaHUEM KOMIIBIOTEPHBIX
MOJENEN.

UccnenoBanne pasHbIX CIOCOOOB
M3MEHEHHS] BHYTPEHHEW SHEPIUM.
Pelienne pacu€THbIX 3a/1a4 C SIBHO
3aJlaHHOM W HESIBHO 3aJlaHHOU
(bU3UYECKON MOJIEITHIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GopMyJ1 MOJIEKYJISIPHOU (DU3UKHU

Y TEPMOANHAMHUKH.

Pelienne kadecTBEHHBIX 3ajiad,
TPeOYIOMUX MPUMEHECHUS 3HAHU T
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Ha pV-auarpamme.

Teruonepenaya kak crnoco0 U3MEHEHUS
BHYTpPEHHEU SHEPIUU
TEPMOJNHAMHYECKON CUCTEMBI

6e3 coBepiieHus paboTsl. KonBekuus,
TEIIONPOBOIHOCTb, U3TyUCHHUE.
KomnuectBo Temnorsl. TemnoéMkocTh
Tela. VY nensHasa u MOJISIpHAS
TEITIOEMKOCTH BEIIECTBA. Y paBHEHUE
Maiiepa. Y nenbHas TEIIOTa CTOPAHUS
TormBa. PacuéT konnuecTBa TEMIOTHI
pu reronepenaye. llonsatne

00 ammabaTHOM  mpolecce.
[IepBbIi1 3aKOH TEPMOJITMHAMHUKH.
Buytpennsss  sHeprus.  KommuectBo
TETJIOTHI M paboTa KaK MEpPhl U3MEHEHUS
BHYTPEHHEU SHEPrUuu
TEPMOJUHAMHYECKON CUCTEMBL.

BTopoii 3aK0H TepMOJIMHAMUKH

JUIsl PABHOBECHBIX MPOIECCOB: Uyepe3
3aJIJaHHOE PABHOBECHOE COCTOSIHHE
TEPMOANHAMHUYECKOM CUCTEMBI
MPOXOJUT €AUHCTBEHHAsl aauadara.
AOcoitoTHas Temneparypa.

Bropoii 3aK0H TEpMOAMHAMUKHI

JUIs HEPAaBHOBECHBIX MPOLECCOB:
HEBO3MOXHO MEPe/IaTh TEIIOTY

M0 MOJICKYJISIPHON (DU3HKE U
TEPMOIMHAMUKE.

OOBbsicCHEHUE YCTPOICTBA U IPUHIIUIIA
JEHCTBUS XOJOAWIIbHUKA,
KOHJIMIIMOHEPA, TU3EIBHOTO U
KapOIOPaTOPHOTO JIBUTaTEIICH, TapoBOM
TypOUHBI.

OObscHEHUE TOJMYUYEHUS CBEPXHU3KHUX
TEMIIEpaTyp, YTUIM3ALUUU «TEIIOBBIX)»
OTXOZOB C MCIIOJIb30BaHUEM TEIJIOBOTO
Hacoca, yTUIN3alud OMOOPTraHuYeCKOro
TOIUIMBA JJI1 BEIPAOOTKU «TEIUIOBOM» U
AIEKTPOIHEPTHH.

Brimonnenne ydeOHBIX 3a1aHUN

Ha aHAJIN3 TETUIOBBIX ITPOLIECCOB
(s1BJIEHUI) C UCTIOJIB30BAHUEM
0oCHOBHBIX noJjioxkeHnit MKT u 3akoHOB

MOJIEKYJISIPHOM bu3uKu U
TEPMOJMHAMHUKHU:  TIEPBBIA  3aKOH
TEPMOJMHAMHKHN, 3aKOH COXpaHEHUS

SHEPTUU B TEIUIOBBIX MPOIECCaX.
HUcnonn3oBanue IT-TexHonorui
pHu paboTe ¢ TONOJHUTETbHBIMU
HMCTOYHUKAMU UH(POPMAITUH TI0 TEME,
MX KPUTUYECKUU aHAIU3 U OLIEHKA
JIOCTOBEPHOCTH.

AHanu3 B olleHKa MOCJIeCTBUM
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oT 0oJIee XOJIOIHOIO TeJIa K 0ojee
HarperoMy 0e3 KOMIIEHCaluu
(Knaysuyc). HeoGpaTtumocts
MIPUPOIHBIX MTPOIIECCOB.

[IpuHUUIIBI 1EMCTBUS TEIUIOBBIX MAIIUH.
KII/I.

MakcumanbHoe 3HaueHue KII/I.

ukn Kapno.

DKOJIOTHYECKHE aCIICKThI
HCIIOJIb30BAHMS TCIUIOBBIX JIBUTATEIICH.
TerioBoe 3arpsi3HEHHUE OKPY KAIOIIEH

CpEnBbL.
TexHuueckue YCTPOMCTBA 51
TEXHOJIOTUYECKUE IIPOLIECCHL:
XOJIOJUIIbHUK, KOHJIMITMOHED,
T3ENbHBIN 51 KapOIOpaTOpPHBII
JBUT'aTEIIH, 11apoBas TypOUHa,

MOJIYYCHUE CBEPXHU3ZKHUX TEMIIEPATYP,
YTHIN3AIUS «TETUIOBBIX» OTXOA0B

C HMCHOJb30BaHMEM TEILIOBOTO HAcoca,
YTAJIA3ALNS OMOOPraHUYECKOTO
TOILIMBA JUISl BEIPAOOTKH «TETUIOBOMY» U
3JICKTPOIHEPTUU

UCTIOJIb30BAaHUSl TEIUIOBBIX JIBUTATEJICH
Y TETUIOBOTO 3arpsS3HEHUST OKPY KaIOIIeH
Cpembl C TO3WIUHA  JKOJIOTHYECKON
0€30MacHOCTH; MPEACTABICHUIA

0 PalMOHATIBHOM MPUPOIOTIOIH30BAHUT
(B mporiecce MOATOTOBKH COOOIICHUIHA,
BBITTOJIHEHUH TPYTIOBBIX IPOEKTOB)

3.3

ArperaTHsble

COCTOsAHHA BCIICCTBA.
®da3oBkIe MepEXO bl

14

[TapooOpa3oBaHue ¥ KOHEHCAIIHS.
Hcrnapenue u xunenue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUsI.
HacebiienHble 1 HEHACHILIIEHHBIE MapPhI.

Habmronenne cBOMCTB HACKIIIIEHHBIX
Mapos, MaJIbIX nedopmaruii,
MIPOBEICHNE KOCBEHHBIX M3MEPEHUI
YACIBHON TEIUIOTHI IJIaBJCHUS JIbJIA,
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KauecTBeHHast 3aBUCUMOCTb IIJIOTHOCTH
Y JaBJIEHUS HACBIILIEHHOTO IIapa

OT TEeMIIEpPaTypbl, UX HE3ABUCUMOCTD

0T 00BEMA HACBHIIIIEHHOTO Mapa.
3aBUCHUMOCTh TEMIIEPATYPhI KUTICHUS
OT JIaBJIEHUS B )KHUJIKOCTH.

BraxxnocTs Bo3ayxa. AGCOIIOTHAS U
OTHOCHUTENbHAS BIIAXKHOCTb.

Teépnoe teno. Kpucrammueckue wu
aMmopdHbIe Tena. AHU30TPOIUS CBONCTB
KpuctaiuioB. [lnaBnenue n
KpUCTaJUIA3alusA. Y AeJIbHAs TEIUIOTa
maieHus. Cyonumarus.
Hedopmarn TBEPAOTO Tena.
Pactsxkenue u cxxkatue. Casur. Moysb
HOnra. Ilpenen ynpyrux aegopmariuii.
TerioBoe paclMpeHue XUIAKOCTER M
TBEPIBIX Tel, OOBEMHOEC W JIMHEHHOE
pacupeHue. AHTapMOHU3M TEIMJIOBBIX
KoJeOaHWii YacTUIl BeEIIecTBa Kak
NpUYMHA TEIMJIOBOTO PACUIUPEHUsT Tl
(Ha Ka4eCTBEHHOM ypPOBHE).
[IpeoOpazoBanue sHepruu B (pazoBbIX
nepexoiax.

YpaBHeHUE TEIJIOBOTO OajaHca.
[ToBepXHOCTHOE HATSKEHHUE.
KoadpuimenT noBepXHOCTHOTO

abCOIOTHON BJIQXKHOCTH BO3/1yXa,

K03 uIMeHTa MOBEPXHOCTHOTO
HaTspKeHus, MoayJis FOHra.

N3ydeHnne 3aKOHOMEPHOCTEH HCTIapeHUs
Y KUTICHUS KUJKOCTEH, B TOM YHCIIe
KUIICHUS [IPU IOHM>KEHHOM J1aBJICHUH,
HarpeBaHus U IUIaBJICHUS
KPUCTAJJTMYECKOT O BEILIECTBA,
KalWUIAPHBIX SIBJICHUM, CMauUBaHUSL.
[IpoBeneHue OMNBITOB C MBUIBHBIMU
IJIEHKAMU.

HccnenoBanue MOJIETH
HEHBIOTOHOBCKOM AKUJKOCTH.
Pemenne pacuéTHbIX 33724 C SBHO
3aJaHHOM W HESIBHO 3a/IaHHOU
(br3MYECKO MOJENbIO

C MCTIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB
u GOpMya MOJEKYJISpHOU (U3UKUA U
TEPMOIUHAMUKH.

Pemenne kauecTBEHHBIX 3ajad,
TpeOyIOMX MPUMEHEHUS 3HAHUN

M0 MOJEKyJIsIpHOH (u3uke u

TEPMOJIMHAMUKE.
OOBsICHEHHE OCHOBHBIX TPUHIIMIIOB
CTpOCHUSA JKUJKUX KPUCTAJLIOB,

MOJTy4YEHHUSI COBPEMEHHBIX MAaTEPUAIOB.
OrnpeneneHue ycioBU MPUMEHUMOCTH

48



HaTspkeHud. KanwuisapHele siBIEHUS.
JlaBieHne  mOX  HMCKPUBIEHHOU
ITOBEPXHOCTBIO KUIAKOCTH.

®opmyna Jlannaca.

TexHnueckue YCTPOUCTBA u
TEXHOJIOTHYECKHE TPOLECCHI: KUIKUE
KpPHUCTAJIbl, COBPEMEHHBIE MaTEPHUAJIbI

Moenel (GU3NIECKUX TeIl U TIPOIIECCOB
(sBJICHUI): MOJIeTIeH rasa, >KUIKOCTH U
TBEPAOro (KpUCTAJUIMYECKOr0) Tea,
UJIeaJIbHOIO rasa.

Brinonnenne yueOHbIX 3a1aHUN

Ha aHaJIU3 TETUIOBBIX MTPOLIECCOB
(s1BJIEHUI) C UCTIOJIB30BAHUEM
ocHOBHBIX noJjoxxeHuit MKT u 3akoHOB
MOJIEKYJISIPHOM busuKu U
TEPMOJMHAMHUKH:  CBSI3b  JIABJICHUSA
UJCaJbHOIO0 Tra3a € KOHIEHTpaluen
MOJIEKYT MW  €ro TeMIepaTypowu,
ypaBHeHHe MenneneeBa—Knamneiipona,
MEePBbIN 3aKOH TEPMOIUHAMUKHU.
PaboTta B rpynmax mpu oOCYXIACHHH
BOIIPOCOB MEKIIPEIMETHOTO XapaKTepa
(manpumep, no Teme « TemnooOMen

B "KUBOU MPUPOJIEH)

Hroro no pazaeny 49
Paznen 4. DnekTpoauHaMuKa
4.1 | DnekTpuyeckoe nojie 24 DJIEKTpU3aLMs TEN U €€ IPOSIBJICHUA. IIpoBeneHNE KOCBEHHBIX U3MEPEHUN U

DIekTpuueckuii 3apsia. JBa Buaa
3JIEKTPUYECKUX 3apsaoB. [[poBoaHUKH,
TADJICKTPUKU U MTOTYITPOBOJHUKH.
DJIEMEHTAPHBIN JICKTPUUECKUAM 3apsi/I.
3aKOH COXpaHEHMS JIEKTPUIECKOTrO
3apsaa.

OMBITOB MO MPOBEPKE MPEITI0KEHHON

THUITOTE3bI Ipu HN3YUYCHUU
BBaHMOﬂCﬁCTBHH 3apsKCHHBIX  TCII,
3apsAaaa KOHACHCATOpa,

MOCIIEI0BATEIHLHOTO COSTUHEHHSI
KOHJICHCATOPOB.
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B3aumopericteue 3apsAI0B.
Toueunsie 3apsabl. 3akoH Kyiiona.
DnekTpudeckoe noie. Ero aeiictue

Ha JJIEKTPUYECKHE 3apsIIbl.
Hanpsik€HHOCTB 3JIEKTPUYECKOTO OIS,
[Tpo6nbIit 3apsia. JInauu
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.
OHOPOAHOE AIEKTPUYECKOE TTOJIE.
[ToreHIMaNBHOCTH
AIEKTPOCTATUYECKOTro MoJisl. Pa3HOCTH
MOTEHIUAJIOB U HAINIPSKEHUE.
[ToreHumanbHast 3HEPrus 3apsaa

B AJIEKTPOCTATUYECKOM MOJIE.
[ToreHnMan 3MEKTPOCTATUYECKOTO TTOJIS.
CBs13b HANPSHKEHHOCTH MOJIA U Pa3HOCTH
MOTEHIUAJIOB JI AJIEKTPOCTATUYECKOTO

noist  (KaKk  OJHOPOJHOrO, Tak U
HEOJHOPOIHOTO).

[IprHIMD cynepno3uuuu
AJIEKTPUYECKHUX TIOJIEH.

I[lone  Toweunoro 3apsanma. Iloie

paBHOMEpHO 3apsikeHHoU cepsl. [Tome
PAaBHOMEPHO 3apsHKEHHOTO MO 00bEMY
mapa. [lome paBHOMEpPHO 3apsKEHHOMU
OeckoHeyHOW TIockocTH. KapTuHbl
JIMHUM HaNps>KEHHOCTH ITUX TOJIEN U
SKBUITOTEHLIMAIBHBIX TOBEPXHOCTEN.

Omnpenenenne  aOCOMIOTHBIX U
OTHOCUTEJIBHBIX  IMOTPEUIHOCTEN
U3MEpPEHUI (PU3NIECKUX BETUUHH.
OneHka rpaHmIl MOrPEeIHOCTEMN.
Habnronenue mnpeBpamieHus SHEPTHH
3apsHKEHHOTO KOHAEHCATOPa B SHEPTHUIO
U3JIy4EHHs] CBETOJIMOMAA, UCCIEAOBAHUE
paspsiia KOHJIEHCATOpa Yepe3 Pe3UCTop.
N3yuenne  3aBUCUMOCTH
BJIEKTPOEMKOCTH TIOCKOTO
KOHJIEHCATOpa OT IUIOIIA U MIIaCTHH,
PACCTOSIHUSI MEXy HUMH U
JTUAJIEKTPUYECKON NPOHUIIAEMOCTH.
N3ydenune kapTuH TUHUN
HaIpPSHKEHHOCTH JIEKTPUYECKOTO MOJIs
TOYEYHOTO 3apsia, pPABHOMEPHO
3apsKEHHOM cepbl, pABHOMEPHO
3apsSKEHHOTO TI0 00BEMY 111apa,
PaBHOMEPHO 3apsKEHHON OECKOHEUHOU
IJIOCKOCTH W OKBUIIOTEHIMATbHBIX
IIOBEPXHOCTEN.

Pemienne pacy€rHbIX 3amay € SIBHO
3alTaHHOM M HESIBHO  3aJaHHOU
(buznyeckou MOJENbBIO C
MCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(hopMyIT SIEKTPOCTATUKH.

Pemenne KkauyecTBEHHBIX 3a/1a4,
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[IpoBOTHUKHM B 3JIEKTPOCTATUUECKOM
noJie. Y CJIOBHE PaBHOBECHUS 3aps/IOB.
JINDIIEKTPUKY B IIEKTPOCTATUYECKOM
ToJIe. Jlnanexrprueckas
MIPOHMIIAEMOCTb BEILIECTBA.
Konnencarop. D1neKTpOEMKOCTh
KOHJIEHCATOpa. DIEKTPOEMKOCTb
IUIOCKOTO KOHJIEHCATOPA.
[TapaienpHOE COETMHEHNE
KoHJeHcaTopoB. [locnenoBarensHoe
COEIMHEHHE KOHJIEHCATOPOB.

QHGPFI/I}I 3aPAKCHHOT'O KOHACHCATOPA.

JIBr>keHUE 3apsHKEHHOM YaCTUIIBI

B OJJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.
TexHuueckue YCTPOMCTBA 51
TE€XHOJIOTUYECKHUE MPOLIECCHI:
ANEKTPOCKOI,  DJIEKTPOMETD,
ANEKTPOCTATUYECKAs]  3alluTa,
3a3eMJIEHUE AJIEKTPOIPUOOPOB,
KOHJICHCATOPhI, TEHEPATOP

Ban ne I'paada

TPeOYIOLIUX MPUMEHEHUST 3HAHUM
I10 DJIEKTPOCTATHUKE.

OObsicHeHnEe YCTpOMCTBa U
IIPUHLINIA IEUCTBUA DJIEKTPOCKOIA,
JIIEKTPOMETPA, KOHJICHCATOPOB,

reHepatopa Ban ne I'paada.
OObsicHeHue paboThI
AJIEKTPOCTATUUECKON 3aLLUTHI,
3a3€MJICHHS ANEKTPONPUOOPOB.
Onpenenenue ycioBUN NPUMEHUMOCTH
Mojenel (U3UYECKUX Tel: TOUYCUHBIN
3apsi, OJHOPOJHOE DIEKTPUYECKOE
ToJe.

BrlinonHenne yuyeOHbIX 3a1aHHM

Ha aHaJIU3 AJICKTPUUYECKUX MPOLIECCOB
(s1BIIECHUT) c UCIIOJIb30BaHUEM
OCHOBHBIX IIOJIO)KEHUM U 3aKOHOB
AJIEKTPOAMHAMUKH: 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsiaa, 3akoH KynoHa,
MOTEHIIMAJIBHOCTh
3JIEKTPOCTATUYECKOTrO MOJISI, IPUHIIUIL
CYIEPIIO3ULINU DJICKTPUUECKUX MOJIEH.
Ucnonp3oBanne [T-rexHomoruu

pHu paboTe C TOMOJHUTEITLHBIMU
HMCTOYHUKAMU WH(OPMAIUH TI0 TEME,
X KPUTUYECKUN aHaIU3 U OLICHKA
JOCTOBEPHOCTH
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4.2

IlocTostHHBII
AIEKTPUUECKUHN TOK

24

Cuina Toka. [TocTOSHHBIN TOK.

VYcnoBus CyliecTBOBAaHUS MOCTOSIHHOTO
ANEKTPUYECKOTO TOKA. ICTOUHHKHM TOKA.
Hanpsoxenue U u DJ1C &.

3akon OmMa I ydacTka IEMu.
DNEeKTPUYECKOE  CONPOTHBIICHHE.
3aBUCUMOCTh CONPOTHUBIICHUS
OJIHOPOJHOTO TPOBOJIHHKA OT €ro
JUIMHBI ¥ TUIOIIAUA TONEPEYHOIO
ceyeHus. Y IeIbHOE COMTPOTUBIICHUE
BEILIECTBA.

[TocnenoBarenbHOE, napajuiesibHOE,
CMEILIAHHOE COEIMHEHNE MPOBOIHUKOB.
Pacyér pa3BeTBIEHHBIX JIEKTPUUYECKUX
nenei. [Ipasuna Kupxroda.

Pabora snexkTpuueckoro Toka.

3akoH J[xoyna-JIlenna.

MOIIHOCTh 3JIEKTPUUYECKOTO TOKA.
TennoBast MOIIHOCTD, BhIJIEIIIEMAast

Ha pe3UCTope.

DJIC 1 BHYTpEHHEE COMPOTUBIICHUE
UCTOYHUKA TOKa. 3aKkoH Oma

JUIS1 TIOJTHOM (3aMKHYTOM )
DJICKTPUYECKOM  1end.  MOIIHOCTh
ucToyHuka Toka. KopoTkoe 3aMbIkaHUeE.
Konpaencarop B 1ienu moCTOSTHHOTO
TOKA.

IIpoBeneHne MpsMBIX U3MEPEHUMN CHUJIBI
TOKAa W  HaNpsOKEHHs, KOCBEHHBIX
MU3MEPEHUN YAETBbHOTO COTPOTUBIICHUS,
OJIC u BHYTpPEHHEr0 COMPOTHBIICHUS
UCTOYHUKA TOKA, MIPOBEJICHUE
HCCJIEIOBAaHUMN 3aBUCUMOCTEHN
(U3UYECKUX BEIIMYUH U OTBITOB

10 IPOBEPKE MPEI0KEHHON TUIOTE3bI
IIPU U3YUYEHUH LIETIEN TOCTOSTHHOTO
TOKa.

OnpeneneHue  aOCOMIOTHBIX U
OTHOCHUTENBHBIX  MOTPEHIHOCTEN
U3MEPEeHUN (PU3NYECKUX BETUYHH.
OueHka rpaHul] HOrPEUIHOCTEN.
N3ydyeHne KOPOTKOrO 3aMbIKAHUS
rajbBaHUYECKOTO 3JIEMEHTA U OLIEHKA
BHYTPEHHETO COIMPOTUBIICHHUS.
Pemienue pacu€THBIX 3a/1a4 C SIBHO
3aJJaHHOM W HESBHO 3a/IaHHOM
(hbU3UYECKOM MOJIECIIbIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (hOpMyJT IOCTOSIHHOTO TOKa.

Pemienne kayecTBEHHBIX 3ajad,
TpeOYIOMUX TPUMEHEHUS 3HAHUH U
3aKOHOB MTOCTOSTHHOTO TOKA.
OOBsicCHEHHE YCTPONCTBA U MPUHIIUIIA
NEUCTBUS aMIIEpMETPa, BOJIBTMETPA,
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TexHuyeckue  yCTpoOWCTBA U
TEXHOJIOTUYECKUE IIPOLIECCHL:
aMIIEpMETp, BOJIBTMETP, PEOCTAT,
CYETYMK DIIEKTPUUECKON JHEPTUU

peocTaTa, CYETYMKA DIIEKTPUIECKON
SHEPTHUH.

BrinonHneHne yueOHbIX 3a1aHUI

HA aHAJIU3 JIEKTPUUECKHUX MPOLIECCOB
(s1BIIEHMIA) c MCMOJIb30BaHUEM
OCHOBHBIX TOJIO)KCHUM M 3aKOHOB
AJIEKTPOJAMHAMUKH: 3aKOHBI OMma

JUISL yYacTKa LEeNH U ISl 3aMKHYTOU
AJIEKTPUYECKOM LETH, 3aKOH
Jxxoyns—Jlenua.

PaboTta B rpynmax mnpu oOCYXIACHHH
BOIPOCOB MEKMPEAMETHOTO XapaKTepa
(Hanmpumep, 1o TeMe « DINEKTPUUECKHE
SIBJICHUS B IPUPOJIE))

4.3

TokH B pa3au4HbIX
cpenax

6

DIIeKTpUYECKast IIPOBOJAUMOCTH
pa3IMYHBIX  BEHIECTB.  DJIEKTPOHHAA
IPOBOJUMOCTh  TBEPABIX  METAJUIOB.

3aBUCUMOCTh COMPOTUBJICHUSI METAJLJIOB
oT TemnepaTrypbl. CBEpXIPOBOAUMOCTb.
DIIEKTPUYECKUM TOK B BAKyyMe.
CBoiiCTBa 3JEKTPOHHBIX IYYKOB.
[TonympoBonuuku. Co6cTBEHHAs U
pUMeECHast MPOBOJANMOCTh
NOJyNPOBOAHUKOB. CBOMCTBa
p-n-nepexona. [ToaynpoBOIHUKOBbIE
IpUOOPHI.

DNEKTPUYECKUIA TOK B DJIEKTPOIUTAX.

[IpoBencHME KOCBEHHBIX U3MEPECHHUH H
HCCJICIOBAaHUM 3aBUCUMOCTEM

MEXIy (PU3NYECKUMH BEITMYMHAMH
MIPY U3YYCHHUH TPOIIECCOB MPOTEKAHMUSI
AJIEKTPUUYECKOTO TOKa B MeTajlax,
AIEKTPOIUTAX U TTOJIYITPOBOTHUKAX.
OnpenencHue aOCONIOTHBIX H
OTHOCHTEIIBHBIX TIOTPEITHOCTEH
M3MEpPEHUN (PU3HUCCKUX BEIIUYHH.
OueHka rpaHul] HOrPeuIHOCTEN.
Hab6nronenue snektponnsa, n3y4eHne u
00BbsSICHEHHE TTPOBOJUMOCTHU
AIIEKTPOJIUTOB, SKCIIEPUMEHTAIBHOE
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DNIEKTPOIUTAYECKAST TUCCOIUALIS.
DnekTpoinun3. 3akoHbl Papanes

IUTSL DJIEKTPOJIN3A.

DJIEKTPUYECKUM TOK B razax.
CamocTosiTenbHbII U
HECAMOCTOSTENBHBIN Pa3psI.
PaznuyHbie TUIIBI CAaMOCTOSITEILHOTO
pa3psana. Mosnaus. [1naszma.
TexHuyeckue yCcTpoucTBa u
MPaKTUYECKOE MPUMEHEHUE:
ra3opaspsHble JIaMIbl, 3JIEKTPOHHO-
Jdy4yeBasi TpyOKa, MOJYIMPOBOTHUKOBBIC
pUOOPHI: Mo, TPaH3UCTOD,
dboTOAMO, CBETONMOJ, TallbBaHUKA,
padbuHUpOBaHWE MW,  BBIIUIABKA
AITIOMUHUS, JIIEKTPOHHAS MUKPOCKOIUS

M3YUYEHUE 3aKOHOB 3JIEKTPOJIN3a
®dapaes.

CHsTHE BOJIBT-aMIIEPHOM
XapaKTEPUCTUKH THOAA.

CpaBHeHHE MPOBOJAUMOCTH METAIIIOB

Y TIOJTyTIPOBOJJHUKOB.

W3yueHue uCKpoBOTo paspsaa

Y IPOBOJMMOCTH BO31yXa.

Pemenne pacu€THbIX 3a7a4 € SIBHO
3aJaHHOM ® HESIBHO 3aJaHHOU
(bu3nueckoit MOJENBIO c
MCII0JIb30BaHUEM 3aKOHOMEPHOCTEN
MOCTOSIHHOTO TOKA B Pa3JIMYHBIX CpeIax.
Pemenue KaueCTBEHHBIX 3azad,
TpeOYIOIUX TPUMEHEHUS
3aKOHOMEPHOCTEW MOCTOSTHHOTO TOKA

B Pa3IUYHbIX Cpeaax.

OOBbsicHEHUE YyCTPOICTBA U IPUHIIUIIA
JEUCTBUA ra30pa3psAHbIX JaMmIl,
AIEKTPOHHO-ITYYEBOU TpyOKH,
MOJIyITPOBOJJHUKOBBIX MPUOOPOB: U0/A,
TpaH3ucTOpa, (HOTOAMOMA, CBETOAHOAA.
OObsicHeHne CyTH MPOIIECCOB:
rajlbBaHuKH, paUHUPOBAHUA MEMH,
BBIIUJIABKH aJIFOMHHMSL, 3JIEKTPOHHOM
MUKPOCKOITUN

Hroro no pazuneny
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Pasznen 5. ®u3nyeckuii NPAKTHKYM

5.1 | ®uznueckuii 16 Crioco0s1 u3mMepeHust GU3NIECKUX IIpoBeieHrE KOCBEHHBIX U3MEPEHUN,
IIPAKTUKYM BEJIMYMH C  HCHOJB30BAHUEM VCCIIEIOBAHUI 3aBUCHUMOCTEN

aHAJIOrOBBIX U U POBBIX bu3nyecKux  BEJWYHMH, MPOBEpKa
U3MEPUTEIBHBIX TPUOOPOB U MPEIIOKEHHBIX TUIIOTE3
KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM. | (BbIOOp M3 paboT, ONMMCAHHBIX
AOCONIOTHBIE W OTHOCHUTENIbHBIE | B TEMAaTHUYECKUX pa3fesiax
HOTPELIHOCTH U3MEPEHUN PU3NYECKUX | «YUECHUYECKUM DKCIIEPUMEHT,
Benn4MH. OLIEHKa IPaHuULl 1abopaTopHble pabOThI, TPAKTUKYM)))
MOTPEIIHOCTEN

Hroro o pazgeny 16

Pe3epBHOE Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB I10 I[TPOI'PAMME
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11 KJIIACC

No
/o

Haumenosaunue
pa3eyioB U TEM
y4eOHOro npeImMeTa

KommuectBo
4acoB

[IporpammHoOe conepxanue

OCHOBHBIE BUJIBI JESITEILHOCTH
00yUaroIIMXCs

Pasznen 1. DnekTpoauHaMuKka

1.1

MarauTtHoe 1oJie

14

BzaumoperictBue IMOCTOSIHHBIX
MAarHuTOB WU TMPOBOJHUKOB C TOKOM.
MaruutHOe nosie. Bektop MarouTHoun
MHAYKOUU. [IpuHIun cynepno3unuu
MAarHUTHBIX T10JIeH. JIMHMY MarHUTHOU
WHIYKIIWH.

MarauTHOE€ MoJie MPOBOIHUKA C TOKOM
(IpsIMOTO TTPOBOJIHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcreaa.
Cuna Amnepa, €€ HanpaBJIEHUE U
MOy JIb.

Cuna JlopeHna, €€ HampaBleHUE U
MOIyJib. JIBUXKEHUE 3apsyKEHHOMU
YaCTUIIbI B OJJHOPOJTHOM MarHUTHOM
nosie. PaGora cuitel JlopeHiia.
MarsuTtHo€ 1oJie B BEIIECTBE.
deppoOMarHeTUKy, napa-

U TMaMarHeTHKHU.

TexHuyeckue ycTponucTsa u
TEXHOJIOTUYECKUE MPOLIECCHI:
MPUMEHEHHUE MOCTOSTHHBIX MArHUTOB,

[IpoBeneHNE KOCBEHHBIX W3MEPEHUMN
CHJIBI Awmriepa, MIPOBEJICHUE
UCCIIEIOBAHNS 3aBUCHUMOCTEN MEXKIY
(bU3UYECKUMHU BEJIMYMHAMU U OMBITOB
10 IPOBEPKE MPEI0KEHHON TUIOTE3bI
MpU U3YYCHUH JEUCTBUS MOCTOSHHOTO
MarHuta Ha paMKy C  TOKOM,
B3aMMO/ICUCTBUS MPOBOJHUKA

C MarHUTHBIM MOJIEM.
Onpenenenue  aOCONIOTHBIX U
OTHOCHUTEJIbHBIX  MOTPEITHOCTEH
M3MEpEeHUN PU3NUECKUX BEJIUYKH.
OueHka rpaHul] HOrPEUIHOCTEN.
WccnenoBanrie MarHUTHOTO TIOJIS
MOCTOSIHHBIX MarHUTOB, CBOWCTB

(heppoMarHeTUKOB.

OnpeneneHre yCIOBUN MPUMEHUMOCTH
MOJICTM  OJHOPOJHOTO  MarHUTHOTO
TOJIA.

Ornpenenenue HanpaBiIeHNAs] HHAYKIUN
MAarHUTHOIO I10JIS IIPOBOJAHUKA C TOKOM,

56




ANIEKTPOMATHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOJBUraTENb SIKOOHM, yCKOPHUTEIN
3JIEMEHTAPHBIX YaCTHULL

cuibl Amnepa u cwibl JlopeHna.
N3yuyeHne kapTHUHBI JIMHUA UHIYKIIUU
MarHuTHOTO TOJsA II0JIOCOBOTO |
MOIKOBOOOPA3HOTO MTOCTOSTHHBIX
MAarHUTOB, IJTMHHOTO MPSIMOTO
MPOBOJIHUKA, 3aMKHYTOT'O KOJIbIIEBOTO
MPOBOJIHUKA, KATYIIIKH C TOKOM.
OOBsICHEHHE B3aMMOJICHCTBUS  JIBYX
MIPOBOJIHUKOB C TOKOM, JICICTBUS CUJIbI
JlopeHIiia Ha MOHBI AJEKTPOJIUTA.
HaOmronenne nBMXKEHUS ITy4yKa
3JIEKTPOHOB B MArHUTHOM TIOJIE.
N3ydyenne npuHIMIA AEHCTBUS
AIEKTPOU3MEPUTENILHOTO Mpudopa
MarHUTORJIEKTPUUECKON CUCTEMBI.
Pemienue pacu€THbIX 3a/1a4 C SIBHO
3aJJaHHOM W HESIBHO 3aJJaHHOM
(bU3MYECKO MOJENbIO

C HUCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme « MarHuTHOE TOJIe».
Pemenne kxadecTBEHHBIX 3ajad,
TPEOYIOMUX MPUMEHEHHUS 3HAHU T

1o Teme «MarHuTHoE I0JIe.
OObsiCHEHUE YCTPOMCTBA U IPUHITUTIA
JEeUCTBUS DJIEKTPOMArHuTOB, TecTepa-
MYJIBTUMETPA, SJICKTPOABUTATEIS
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SkoOu, yckoputenen 371eMEHTapHbBIX
YaCTHII.

OOBsicHeHNE MPUMEHEHUSI TOCTOSHHBIX
MarduToOB

1.2

SHCKTPOMaFHI/ITHa}I
HWHAYKOHA

13

SIBNeHHE >JIEKTPOMArHUTHON MHIYKIIHAH.
[ToTok BEeKTOpa MarHUTHOW MHTYKIIUH.
OJIC uHAYKIIUM. 3aKOH
AJEKTPOMAarHuTHOM MHIyKIUU Dapanes.
BuxpeBoe snekTpuueckoe mnone. Toku
dyko.

OJIC uHAYKIMHU B POBOJTHUKE,
IBIDKYIIEMCSIT B OJIHOPOJHOM
MarHuTHOM IIOJIE.

[IpaBuio Jlenna.

NupyxruBHOCTH. Karymika
WHYKTUBHOCTH B LIETIH MOCTOSTHHOTO
ToKa. SBnenue camonnaykuuu. I/C
CaMOUH]TYKIIUH.

DHeprusi MarHUTHOTO TOJISI KAaTyIIKH

C TOKOM.

DJIEKTPOMarHuTHOE  TOJIE.
TexHuyeckue ycTpoHWCTBa H
TE€XHOJIOTUYECKHUE MPOLECCHI:
WHyKIIMOHHAS TI€Yb, COJICHOMI, 3al[UTa
OT 3JICKTPU3ALINU TEJ NIPU JBHKEHUU

B MarHUTHOM MOJI€ 3EMJIU

[IpoBenenue UCCIIEJOBAHUS
3aBUCUMOCTEH (PU3MUECKUX BEIIMYUH U
OTBITOB IO MPOBEPKE MPEI0KEHHOM
TUNIOTE3bl TPU  HU3YYCHUH SIBJICHUS
ANEKTPOMArHUTHON MHTYKIIUH.
OrnpeneneHue HHIYKIMU BUXPEBOTO
MAarHUTHOTO TOJISI.

Onpenenenue  aOCOMIOTHBIX U
OTHOCHUTEJIBHBIX  TMOTPEIIHOCTEH
U3MepeHU GU3NIECKUX BEITUYMH.
OueHka rpaHul NOTPENIHOCTEN.
DKCIEepUMEHTaIbHOE U3yUYeHNE MpaBUiia
Jlenna.

HccnenoBanue sSBICHUS CAMOUHAYKIUU,
3aBucumoct JDJIC caMOMHAYKIUU OT
CKOPOCTH U3MEHEHUSI CHIIbI TOKA B LIETIH.
N3ydenue najgeHusi MarHura

B AIFIOMUHUEBOY (MEIHOMN) TpyOe.
COopka MozeNH JIEKTPOMArHUTHOTO
reHeparopa.

Pemrenue pacy€THbIX 3a/1a4 C ABHO
3aJITaHHON UM HESABHO 3a/IaHHON
(bu3UeCcKO MOJIENbIO
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C MCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn mo Teme «DIEKTpOMArHUTHas
WHIYKIHS.

Pemenne kadecTBEHHBIX 3a]1ad,
TPEOYIOIMX MTPUMEHEHUS 3HAHUN

no TeMe «DJEKTpOMarHuTHas
UHAYKLHS.

OOBbscHEHNE OCHOBHBIX IPUHLHUIIOB
JNENUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHUX IPOLIECCOB, TAKUX
KAaK: MHOYKIMOHHAs I€4b, COJICHOU],
3aIMTa OT JIEKTPU3ALNHN TEI

P ABMKEHUU B MArHUTHOM I10JI€
3emiu.

PabGoTta B rpynmax mpu oOCYyX ACHHUU
BOIIPOCOB MEKIIPEAMETHOTO XapakTepa
(Hanpumep, 0 TeEMeE
«INEKTPOMATrHUTHBIE SABJICHHUS

B TIPUPOJICH)

Hroro no pazgeny 27

Paznen 2. Kojie0aHus ¥ BOJTHBI

2.1 MexaHuueckue 10 Koneb6arenbhas cucrema. [IpoBeneHNEe KOCBEHHBIX HW3MEPEHUH,
KOJIEOaHU CBoOogHbBIE KOJIE0aHMS. UCCIICIOBAHUSI 3aBUCUMOCTEH MEXIY

I"apmonnyeckue kojreOaHms.
KunemaTndeckoe u TUHAMHUYECKOE
omHcaHue. DHEPTeTUIECKOE OMHMCAHNE
(3aKOH COXpaHEHUs MEXaHUYECKOU

(U3UYECKUMU BEJIMYMHAMU U OTBITOB
0 MPOBEPKE MPEATI0KEHHOU TUIIOTE3bI
MpY U3yYEHUU KOJICOaHUI HUTSIHOTO U
MPY>KUHHOTO MasiTHUKOB,
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sHepruu). BbpIBOA JUHAMUYECKOTO
ONMCAaHUS TAPMOHUYECKUX KOJIEOaHUI
13 UX JHEPrETUYECKOTO U

KHHEMATHYECKOI'0 ONHCAaHMUI.
Awmruntyaa u ¢gaza koiebanuit. CBs3b
aMIUTATYAbl  KOJICOAHUN  MCXOJHOU

BEJIMYMHBI C aMIUTUTYJaMU KOJICOaHM
€€ CKOPOCTH U YCKOPEHUS.

Ilepuonq w d4actora  KoJIeOAHUM.
[Tepuon Manbix CBOOOTHBIX KOJICOAHMI
MaTteMaTH4eckoro MmastHuka. llepuon
CBOOOJIHBIX KOJIEOAHUN MPYKUHHOTO
MasiITHUKA.

[TonsiTHE O 3aTyXaKIUX KOJCOAHUSX.
Boinyxnennble kosiebanus. PezonaHc.
Pe3onancHas KpHBasl. Bimsinue
3aTyXaHMs Ha BUJl PE30HAHCHOW KPUBOM.
ABTOKOJICOaHUS.

TexHuueckue YCTpPOMCTBA u
TEXHOJIOTUYECKUE IIPOLIECCHI:
METPOHOM, YaChl, KaueJIh, My3bIKaJIbHbIE
WHCTPYMEHTHI, ceiicmorpad

BBIHYXJICHHBIX U 3aTyXalOlINUX
MEXaHUIECKUX KOJICOaHUH.
Omnpenenenne  aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX  MOTPEIIHOCTEHN
U3MEPCHUI (PU3NIECKUX BEITUIHH.
OrneHka rpaHuil MOTPEUTHOCTEH.
Hab6nronenue He3aBUCUMOCTH Teproaa
MaJIbIX KoJieOaHui rpy3a Ha HUTU

OT aMIUIUTY/IbI.

DKCIIepUMEHTAIbHAS ITPOBEPKA 3aKOHA
COXpPAHEHUS SHEPTUU MPU KOJEOaAHUAX
rpy3a Ha Ipy>KUHE.

Habnronenue pe30oHaHca.
Onpenenenue ycioBUN NPUMEHUMOCTH
MOJIEIM MaTEMaTUYECKOTO MasTHUKA U
UJIeaJIbHOTO MPYKUHHOTO MasiTHUKA.
Peuienne pacu€THbIX 3a/1a4 C SIBHO
3aJlaHHOM W HESIBHO 3aJlaHHOM
(bU3MYECKO MOJENbIO

C UCITOJIB30BaHUEM OCHOBHBIX 3aKOHOB U

dhopmyi o Teme «MexaHuueckue
KOJICOAHMS».

Pemienne kadecTBEHHBIX 3ajady,
TPEOYIOIMUX MPUMECHCHHS 3HAaHUH

1o TeMme «MeXaHudecKHe KoJIcOaHus.
OObsicHEHUE yCTPOWCTBA M TIPHUHIIUIIA
JNEUCTBUSI METPOHOMA, 4YaCOB, KaueJleH,
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MY3bIKaJTbHBIX HHCTPYMEHTOB,
cericmorpada.

Ucnons3zoBanue [T-texHonornit

pH padoTe C TONOJHUTEIbHBIMU
UCTOYHUKaMU WH(OpPMAIIUU 10 TEME, UX
KPUTUYECKUM aHANIU3 U OL[EHKA
JOCTOBEPHOCTH

2.2

DJIeKTPOMAarHuTHHIE
KOJIcOaHU s

15

Koneb6arenbnbiit koHTYp. CBOOOHBIE
ANIEKTPOMArHUTHBIE KoJIeOaHus

B HJICaJIbHOM K0JIE0ATEIbHOM KOHTYPE.
®opmyna Tomcona. CBI3b aMIUIUTY IbI
3apsiia KOHJAEHCATOpa € aMILUIUTYI0U
CHJIBI TOKA B KOJIEOATEIIBHOM KOHTYPE.
3aKOH COXpaHEHUS SHEPTUU

B HJICAJIbHOM KO0J1e0aTeTbHOM KOHTYPE.
3aTyxaronme 3JeKTPOMArHUTHBIE
KoseOanus. BeiHy)1eHHBIC
AJIEKTPOMAarHUTHbIE KoJIeOaHMsl.
[TepemeHHbIM TOK. MomHoCTh
NEPEMEHHOT0 TOKAa. AMIUIUTYJHOE U
NEUCTBYIONIEE 3HAUCHUE CUJIbI TOKA U
HaIpPsDKEHUST TIPU pa3inuHon popme
3aBUCHUMOCTH MIEPEMEHHOT0 TOKa

OT BPEMEHHU.

CuHycoualIbHBIN IEPEMEHHBIN TOK.
Pe3uncrop, KoHAEHCATOP U KaTyIlIKa
WHIYKTUBHOCTH B LIENHU

[IpoBeneHNEe KOCBEHHBIX U3MEPEHUN U
HCCIIETOBAHUS 3aBUCHUMOCTEN
(bU3MYECKUX BEJIMUUH MPU U3YUCHUHN
AJIEKTPOMArHUTHBIX KOJeOaHuM U 1enei
MIEPEMEHHOTO TOKA.

OnpeneneHue  aOCOMIOTHBIX U
OTHOCUTEIIBHBIX  IMOTPEIIHOCTEN
M3MEpEeHUN PU3NUECKUX BEJIUYHH.
OneHka rpaHul NOTPEIHOCTEN.
N3yyenne ycTpoincTBa v NpyuHLIKINA
neicTBus Tpanchopmaropa.
Habnronenue 31eKTpoMarHuTHOTO
pe30HaHca.

N3ydenne ocuriuiorpaMm
AJIEKTPOMArHUTHBIX  KOJICOAHMIA.
Peurenune pacdy€THbIX 3a/1a4 C ABHO
3aJaHHOM W HESIBHO 3aJlaHHOU
(hU3UIECKOM MOJICITBIO

C UCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB U

dbopmyn o Teme « INeKTPOMarHUTHbIE
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CHHYCOMJIAIBHOTO MEPEMEHHOTO TOKA.
Pe3onanc TokoB. Pe3onanc

HAPSDKCHUM.
NneanpHbrii Tpanchopmartop.
[IpownsBoacTBoO, nepenayda u

NOTpeOICHUE INEKTPUUECKON SHEPTHH.
DKOJIOTUYECKUE PUCKHU

IIPU IIPOU3BOCTBE JIEKTPOIHEPTUH.
Kynberypa ucnonb3zoBanus
3JIEKTPOIHEPTUU B MOBCETHEBHOM
YKUA3HU.

TexHuueckue yCcTpoMCTBa U
TEXHOJIOTUYECKHUE ITPOLECCHI:
JJIEKTPUYECKUH 3BOHOK, T€HEPATOP
IIEPEMEHHOT0 TOKA, JINHUU
aNEKTpoIepenay

KOJICOaHUSD.

Pemenne kadecTBEHHBIX 3aj1ad,
TpeOYIOIMUX MPUMEHEHUS 3HAHU N

o TeMe «DIEKTPOMArHUTHbHIE
KOJICOaHUSD.

CpaBHEeHHE MEXaHMYECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHUH.
OObsicHEeHUE yCTPONCTBA U MPUHIIUIIA
JEUCTBUSA  DJIEKTPUYECKOTO 3BOHKA,
reHeparopa MepeMeHHOro TOKa, JIMHUM
aleKTponepeaay.

Onpenenenue ycioBUN NPUMEHUMOCTH
MOJICIIH UCATBHOTO KOJIEOATEIIBHOTO
KOHTYpaA.

AHaM3 ¥ OIIEHKa IIOCJIEACTBUU
WCITOJIB30BaHUS PA3IUIHBIX CIIOCOOOB
MIPOU3BOICTBA DJICKTPOIHEPTUN

C MO3ULMUH  SKOJOTHYECKOU
0€30MacHOCTH; MPEICTABIICHUN

O PaIMOHATILHOM MPUPOIOTIOIE30BAaHUHT
(B po1iecce moArOTOBKU COOOIIECHHH,
BBITIOJTHCHUH TPYIITOBBIX TTPOCKTOB)

2.3

Mexagnyeckue ©
3JIEKTPOMATHUTHBIE
BOJTHBI

10

MexaHu4yecKkue BOJIHBI, YCIIOBUS HMX
pactpoctpanenus. llonepeunbie u
IpOAOJIbHBIE BOJHEL. [leprnon, ckopocTh
pacupOCTPAHEHUS U IJIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKUX BOJIH:

Habmtonenue o6pa3zoBaHusi u
pacmpoCTpaHEeHHUs TIOTIEPEUHBIX
U TIPOJIOJIBHBIX BOJIH, OTPAXKEHUS U
MpeioMIIeHUs, HHTephEPEHLIUN
U 1u(pakiuy MEXaHUYECKUX BOJH,
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OTpa)K€HUeE, IpEJIOMJICHHE,
uHTephepeHus W AU paKius.
3Byk. CkopocTh 3ByKa. ' poMKOCTB
3ByKa. Beicota ToHa. TeMOp 3ByKa.
[IIyMoBO€ 3arps3HEHUE OKPYIKaOIIEH
Cpelbl.

DJIEKTPOMATrHUTHBIC BOJIHBI. Y CIIOBUS
M3ITyYCHHS DJICKTPOMArHUTHBIX BOJTH.
B3anMHas opuieHTanus BEKTOPOB

B ,E .,V BOIeKTPOMArHUTHOI BOJIHE.
CBOMCTBA DJIEKTPOMATrHUTHBIX BOJIH:
OTpaXkK€HUe, NPEIOMIICHHE,
noJIIpu3anus, HHTeppepeHInus u
nupakius.

[lIxana  2JEKTPOMArHUTHBIX  BOJIH.
[TpuMeHeHre PJEKTPOMArHUTHBIX BOJTH
B TEXHHUKE U OBITY.

HpI/IHI_[I/IHI)I PaaAruOCBA3U U TCIICBUACHUS.

Pannonoxkamus.

DJIEKTPOMAarHuTHOE 3arpsi3HEHNE
OKpY’KarOUIEH CPEBI.

TexHuueckue ycTpoucraa U
IPAKTUYECKOE MPUMEHEHUE:
MY3bIKaJIbHBIE WHCTPYMEHTHI, pajaap,
pPaguoONpUEMHHUK, TENEBU30p, AaHTCHHA,
tenedon, CBY-neusb, yapTpa3ByKoBas
JVUAarHOCTUKA B TEXHUKE U MEIULIMHE

aKyCTUYECKOTO PE30HAHCA, CBSI3U
I'POMKOCTH 3BYKa M BBICOTBI TOHA

C aMIUTUTYAOU U 4aCTOTOM KOJIeOaHUH.
N3ydenune CBOMCTB yJIbTpa3ByKa U €0
MIPUMEHEHUS.

Hccnenosanue cBONCTB
AJIIEKTPOMATHUTHBIX BOJH: OTPaKEHHE,
MpeJIOMJIEHUE, NOJSpU3aLus,
mupakuus,  UHTEphEepeHUus.
Oo6HapyxeHue nH(ppaKpacHoOro u
yJIbTPapUOJIETOBOIO U3ITyUYEHUH.
CpaBHEHME MEXaHUYECKHX U
AJIIEKTPOMATrHUTHBIX BOJIH.

OmnpenenexHne yclnoBHil NPUMEHUMOCTH
MOJIEJI TAPMOHUYECKON BOJIHBI.
Pemenne kadecTBEHHBIX 3a]ad,
TpeOyIOIMX NPUMEHEHUS 3HAHUN

1o Teme «MexaHnyeckue u
ANEKTPOMATHUTHBIE BOJIHBD».
N3yyeHnne napaMeTpoB 3BYKOBOU
BOJIHBI.

N3yuenune pacnpocTpaHeHUs! 3BYKOBBIX
BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
OObsicHEeHHE YCTpPOWCTBA M TPHUHITUIIA
NENUCTBUS MY3bIKAJIbHBIX HHCTPYMEHTOB,
pazapa, paguonpuéMHHKA, TEIEBU30pa,
aHTeHHsbl, Tenepona, CBU-neun.
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OOBbscHEeHHE yJIBTPa3BYKOBOM
JUArHOCTHKH B TEXHUKE U MEIUIIMHE.
Hcnonp3oBanue IT-texHomoruii
pH padoTe C TONOJHUTEIbHBIMU
HMCTOYHHKAMU WH(OpMAITUH TI0 TEME,
UX KPUTHYECKHM aHAIu3 M OLICHKA
JIOCTOBEPHOCTH.

AHamn3 ¥ OIEHKAa IIOCJIEICTBUU
ITYMOBOTO M 3JIEKTPOMAarHUTHOTO
3arpsI3HEHUS OKPYKAIOIIEH Cpeibl

C MO3ULIUMN AKOJIOTUYECKOMN
0€30I1aCHOCTH; TIPEICTABICHUIN

0 palMOHAJIBLHOM MPUPOIONIOIL30BAHUHI
(B mporiecce moArOTOBKH COOOIIICHHH,
BBITIOJTHEHUH TPYNIIOBBIX ITPOCKTOB)

2.4

OnrTuka

25

[IpssMmonuHeiHOE  pacnpoOCTpAHEHUE
CBETa B OJHOPOAHOM cpene. JIyu cera.
To4euyHbIll HICTOYHUK CBETA.
OTtpaxeHue cBeTa. 3aKOHbBI OTPAKECHHUS
csera. [locTtpoenue nzobpakeHnit

B II0CKOM 3epkaiie. Cheprudueckue
3epKarna.

IIpenomiieHue  cBeTta.  3aKOHBI
pesioMyIeHHs cBeTa. AOCOTIOTHBIN
MOKa3aTelb MPEIOMIICHUS.
OTHOCUTENBHBIN TOKA3aTETh

IMPECIIOMIICHHUA. IToCcTOSTHCTBO 4acCTOTHI

HaOmronenne onTHyecKux SIBJICHUM,
MIPOBEICHHE KOCBEHHBIX U3MEPCHHUIA,
HCCJIEI0BaHMS 3aBUCHUMOCTEN
(M3UYECKUX BEIIMYUH U OITBITOB

10 MPOBEPKE MPEITOKCHHOM THIIOTE3BI
IIPU M3YUYEHUU SIBJICHUH MPEITOMIICHUS
CBETa Ha TpaHMIlE pas3jesia IByX Cpel,
MIPEJIOMIICHHUSI CBETAa B COOMpAIOIIeH U
pacceHMBalOIIe  JIMH3aX, BOJHOBBIX
CBOMCTB CBeETa.

Hab6nronenue moaHoro BHyTpEHHETO
OTpaXXEHUS, U3YICHHE MOICITH
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CBETa W COOTHOIICHWE /JINH BOJH
MIPHU TIEPEX0/I€ MOHOXPOMATHIECKOTO
CBETa uYepe3 TpaHuIly pasfena IBYX
OTNITHYECKHUX CPEI.

Xox nyuen B npusMme. Jlucnepcus cBeTa.

CrnoxubIit cocTaB 6emoro ceta. L{Ber.
[TosiHOE BHYTpEHHEE OTpaKEHHUE.
[IpenenbHbli  yroia  IMOJHOIO
BHYTPEHHETO OTPAKEHUS.
Cobuparoniye u pacceMBaIOIINE JINH3BI.
Tonkas nuH3a. DOKYyCHOE PACCTOSHUE U
ONTUYECKAs CUJIa TOHKOM JIMH3BI.
3aBUCUMOCTH (DOKYCHOTO PacCTOSIHUS
TOHKON c(epruyeckoi JIMH3BI OT €€
F€OMETPUU U OTHOCUTEIIBHOTO
MOKa3aTesl MPEIOMIICHHUS.

dopMysa TOHKOU JIMH3BL. Y BEJINYECHUE,
JlaBa€MOE€ JINH30M.

Xoa nyda, OPOLICALIETO JIMH3Y TOJ
IIPOU3BOJIbHBIM YIJIOM K €€ TJIaBHOU
ONTHYECKOUN OCH. ITocTpoenue
M300PKEHUI TOYKH U OTPE3Ka MPSIMOM
B COOMpAIONIMX H PacCEUBAIONTUX
JIMH3aX U UX CUCTEMAX.

Ontuueckue npubdopsl. Pazpemarornias
CIOCOOHOCTH. 7183 Kak onTuyeckas
cucrema.

CBETOBO/IA.

[Tonydenne n300pakeHus: B CUCTEME
13 IUIOCKOTO 3epKaJia U JINH3BI,

B CUCTEME U3 JBYX JIMH3.
KoHcTpynpoBaHue TEIeCKOMMYECKUX
CHCTEM.

N3ydeHue nossipu3aiuy CBETa,
OTPaXEHHOTO OT MOBEPXHOCTH
JTDJICKTPUKA, U3YUYCHUE
MHTEp(PEPEHITNU JTa3ePHOTO U3ITYUYCHUS
Ha JIBYX IIEJISIX.

[TosmyyeHnue cekTpa u3IydeHUs
CBETOAMOJA MpPU  MOMOIIHU
TuGPaKIIMOHHON PEIETKH.

Pemienue pacu€THbIX 3a/1a4 C SIBHO
3aJJaHHOM W HESIBHO 3aJJaHHOM
(bU3HYECKO MOJENbIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyi o Teme «OnTuKay.

Pemenne kxadecTBEHHBIX 3ajad,
TpeOYIOIUX TPUMEHEHUS 3HAHU

1o TeMe «OITHKaY.

ITocTpoenue u pacuéT n300paKeHUH,
CO3/IaBa€MbIX IIJIOCKMM 3€pKajioM,
TOHKOM JUH30M.

Onpenenenue yciaoBUi IPUMEHUMOCTH
MOJIEIM TOHKOM JIMH3bI; TPAHHUII
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[Ipenensl npuMeHUMOCTH
r€OMETPUYECKON ONTHKH.

Bonnosas ontuka. Matepdepenuus
cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMIOIEHUS! MAKCHUMYMOB U
MUHHUMYMOB B UHTEp(PEPEHIIMOHHOMN
KapTUHE OT JBYX KOTE€PEHTHBIX
UCTOYHHUKOB. [IprMepsl K1acCuuecKux
UHTEP(HEPEHIIMOHHBIX CXEM.
HNudpakius ceera. {udpaxinmonnas
pemérka. YcCIOBUE HAOIIOJIEHUS
TJIABHBIX MAKCUMYMOB TIPH MaJICHUN
MOHOXPOMaTHYECKOTO CBETA

Ha TU(PaKIIUOHHYIO PEIIETKY.
[Tonapu3zanus ceera.

TexHuueckue YCTPOWCTBA "
TE€XHOJIOTUYECKHE MPOLECCHI: OYKH,
JyTa, NepucKon, goroanmapar,
MUKPOCKOT, TPOEKIIMOHHBIN aIapar,
IPOCBETJIEHHUE ONTHKH, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA

MPUMEHUMOCTH T€OMETPUIECKON
OTITHKH.

OOBbsicHEeHHE 0COOEHHOCTEN MPOTEKAHUS
ONTUYECKUX SIBJICHUI: MHTEP(HEPECHIINH,
IUQPaKIUK,  AUCIEPCHH,  TOJIHOTO
BHYTPEHHETO OTPaKCHUSI.

OOBbscHeHne ycTpoNCTBA U IPUHLUIIA
JEUCTBUSL OYKOB, JIYIbl, MEPUCKOIA,
¢doToannapara, MUKpOCKOIA,
IPOEKIIMOHHOIO anmnapara,
IU(PPAKIIMOHHON PEIIETKH, BOJTOKOHHOU
OIITUKH.

OObsicHEHUE TMPOCBETIICHHUS OINTHUKH.
PabGota B rpynmax mpu 0OCYXICHUU
BOIPOCOB MEKITPEIMETHOTO XapaKTepa
(manpumep, o Teme «CBETOBbBIC
SIBJICHUSI B TIPUPO/IEY )

Hroro no pazueny
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Paznen 3. OcHOBBI ClIeNMAJILHOM TEOPUN OTHOCUTEJIBbHOCTH (naJsee - CTO)

3.1

OCHOBBI
CHEIUaIbHON TEOPUHU
OTHOCUTEJIBHOCTH

3)

['paHu1Ibl MPUMEHUMOCTH KJIACCUYECKOMN
MexaHuKH. llocTymaTtel crnenuanbHOU
T€OPUU OTHOCUTEIIBHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOMN

[IpoBeneHre KOCBEHHBIX HW3MEPEHUM
UMITYJIbCA ¥ SHEPTUN PEIIITUBUCTCKUAX
gactull (1o QororpadusmM TpeKoB
3apsHKCHHBIX YaCTHIl B MATHUTHOM
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unrepBai. [IpeodbpasoBanus JlopeHna.
VY cnoBre NpUYNHHOCTH.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH.
3amesieHne BPEMEHU M COKpalleHUE
JUTHHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON
YaCTHULBI.

CBs13b MACCBI C SJHEPTUEN U UMITYJIBCOM
PENATUBUCTCKONM YacTULBL. OHEPrus
HIOKOSI.

TexHuueckue yCcTpoucTBa M
TE€XHOJIOTHYECKHE IIPOLIECCHI:
CIIyTHUKOBBIE IPUEMHUKH, YCKOPUTEIN
3apSXKEHHBIX YaCTHI]

rnoJje).

AHanu3 u onucanue PU3NYECKUX
SABJIEHUH C UCTIOJb30BAaHUEM TOCTYJIATOB
CIEHHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.
OObsicHeHHEe  NpUHIUINA  JIEHCTBUS
CITyTHUKOBBIX TPUEMHHKOB,
YCKOPUTETIEH 3apsSKEHHBIX YACTHI]

Hroro no pazneny

Pasznen 4. KanroBasi pusuk

4.1

Kopnyckyssapao-
BOJIHOBOU Ay aJIU3M

PaBHOBecHOE  TemIOBOE M3IyuYeHHUE
(u3myueHue abCOMOTHO YEPHOTO TEIa).
3akoH cMmemennss Bwuna. T'unoresa
[Inanka o KBaHTaXx.

®doTOoHBI. DHEPTHS U UMITYJILC (DOTOHA.
®ororpdext. Onpitel A.I'. CTonerona.
3akoHbl  QoTodddekTa. YpaBHEHUE
OitHmTeitHa 111 hoTodrddexra.
«KpacHnas rpanuia» pororddexra.
JlaBneHue cBeTa (B YaCTHOCTH,
JIaBJICHUE CBETa HAa a0COJIFOTHO

[IpoBeneHEe KOCBEHHBIX U3MEPEHUM,
MCCIIEIOBAHUS 3aBUCUMOCTEN MEKITY
(bU3UYECKUMU BeTUIMHAMU

MIpU U3YyUYeHUH siBjaeHus Gotodrddekra.
Onpenenenue a0COJTIOTHBIX u
OTHOCHUTEIbHBIX MOTPEIIHOCTEN
U3MEPEeHUM (PU3NYECKUX BEITUYHH.
OueHka rpaHul] TOTPEIIHOCTEH.
Pemrenue pacy€THbIX 3a/1a4 C ABHO
3aJJaHHOW W HESBHO 3aJaHHOU
(U3UYECKON MOJIETHIO
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MTOTJIOTIIAFOIIYIO U AOCOIFOTHO
OTPAXKAIONTYIO MIOBEPXHOCTH). OMBITHI
I1.H. JIeGenena.

BomanoBrbIe cBoMcTBa YacTHIl. BOIHEI
ne bpowis. Jlnvaa BosHbI 1€ bpoitns u
pasMepbl 00JaCTH JIOKATU3AIAH
JBUKYIIIEHCS YaCTHUIIBI.

KopryckyJipHO-BOJTHOBOM ~ JyaJIM3M.
Judpakuus 57eKTPOHOB HA KpUCTaJlIax.

Crneunduka u3MEpeHuii B MUKPOMHUPE.
CooTHo1IeHUsI HeonpeaeNIEHHOCTEN
I'efizenbepra.

TexHuyeckue ycTpoucTBa H
TEXHOJIOTHYECKUE MPOLIECCHI:
CIIEKTPOMETP, (POTOIEMEHT,
dbOTOATINK, TYHHEIILHBI MUKPOCKOTI,
COJIHEUHasi baTapesi, CBEeTOUO/

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «KBaHTOBBIC
SIBIICHUSD.

Peliennie kadecTBEHHBIX 3ajiad,
TPEOYIOMMX TPUMEHEHHUS 3HAHUHN

1o TeMe «KBaHTOBBIC SIBJICHUS.
Onpenenenue yclIOBUH NPUMEHUMOCTH
KBAaHTOBOU MOJIEC/IN CBETA.

AHanu3 KBaHTOBBIX MPOIIECCOB

C HUCIIOJIb30BAaHUEM YpaBHEHUS
Oiinmreiina 1ia Goroaddekra,
MPUHITUIIA COOTHOIICHUM
Heonpenenéunoctu I'eiizendepra.
OObsicHEeHUE IPUHITUIA JCUCTBUS
CIIeKTpOMeTpa,  (OTOIJIEMEHTA,
dboToaTYMKa, TYHHEIIEHOTO
MUKPOCKOIIa, COJIHEYHOU Oarapew,
CBETOJIMOAA.

Ucnons3zoBanue [T-TtexHonornit
1pu paboTe ¢ AOMOJTHUTETbHBIMU
HMCTOYHHKAMU WH(OpMAITUH TI0 TEME,
UX KPUTHYECKUN aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka aroma

OnbITHI O UCCIEAOBAHUIO CTPOCHUS
atoma. [limanerapHas Mmozenb aroma
Pesepdopna.

[Toctynatsl bopa. U3nyuenue u

Omnpenenenue ATUHBI BOJIHBI JIA3EPHOTO
U3ITYYCHUS.

Habmonenne nuHeiiuaThiX CIeKTPOB.
HccnenoBanue ciekTpa pa3peskeHHOIo
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norJoeHrne POTOHOB MPH MEPEXO/IEC
aToOMa C OJTHOTO YPOBHSI DHEPTHUH

Ha JpYrou.

Buasi ciektpoB. CriekTp ypoBHE#
JHEPIruM aToMa BOAOPOJA.
CHnoHTaHHOE U BBIHYKJIEHHOE
n3nyuyeHue cseta. Jlazep.
TexHuyeckue ycTpouCTBa H
TEXHOJIOTUYECKHUE MPOLIECCHI:
CHEKTPaJIbHBIM aHaIHU3 (CIIEKTPOCKOII),
Ja3ep, KBAHTOBBI KOMIIBIOTED

aTOMapHOT0 BOAOPOa U U3MEPEHNE
nocTossHHON PunGepra.

N3yuenne ycTpoucTBAa W JIEUCTBUSA
CYéTUMKa HWOHHW3UPYIOMIMX  YAaCTHII.
Onpenenenue yciaoBuid MPUMEHUMOCTH
Mozenu atoma Peszepdopaa.
OObsicHEeHUE TPUHIUIA JEHCTBUS
CIEKTPOCKOTIA, Ja3epa, KBAHTOBOTO
KOMITbIOTEPA.

AHanu3 KBaHTOBBIX MPOIIECCOB

Ha OCHOBE MIEPBOTO U BTOPOTO
nocTyJsiaToB bopa

4.3

dus3uka aTOMHOI0O
aapa u
AJIEMEHTAPHBIX
JaCTHII

5

Hyxnonnas monens sigpa ['eiizenOepra—

NBanenko. 3apsn sgpa. MaccoBoe
yucio siapa. 3otonsl.
PangnoaktuBHOCTh.  Anb(da-pacnan.

DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-
pacnaz. I'amma-uziyyeHue.

3aKkOH  paJMOaKTUBHOIO  pacmnaja.
PaanoakTuBHBIE M30TONBI B IPUPOAE.
CBolicTBa HOHU3UPYIOLIETO U3ITYYEHUS.
BnusiHne pagmoakTUBHOCTH Ha YKHUBBIE
OpPraHU3MBI. EcrecTBeHHBIN o
u3nydenus. Jlosumerpus.

DHeprus CBsA3U HYKJIOHOB B SIAPE.
Anepnsie cuinbl. JledekT maccel sapa.
Snepnbie peakunu. JleneHue u CUHTE3

IIpoBenenue usmepeHuit
PaAOaKTUBHOTO (hOHA

C MCMOJIb30BaHUEM J03UMETPA U
UCCJIEIOBAHUE TPEKOB YaCTHUIL

(10 TOTOBBIM (poTOrpaPusIM).
N3yuenue normoiieHus 0era-4acTuil
AIFOMUHUEM.

OmnpeneneHre yCclnoBHil NPUMEHHUMOCTH
MOJEJIA aTOMHOT0 S/1pa.

AHanu3 1 ONMcaHue SAEPHBIX peaKIui
C UCIIOJIb30BAHUEM ITOHATUH MaccoBOE
YHCIIO U 3apsij S1pa, SHEPTUs CBA3U

a/pa, 3aKOHOB COXpaHEHUs 3apsja,

MacCCOBOT'O YMCJIa U SHECPIruu B AACPHBIX
pe€aKuuAax, 3aKOHa PaJuOaKTHUBHOI'O
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anep. SAnepusie peakTopsl. [IpoGiemMsr
YIPaBISEMOT0 TEPMOSAEPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCHEKThI pa3BUTHUS
SAJIEPHON SHEPrETUKH.

MeTonabl perucTpaluy U UCCIAEA0BAHUS
AJIEMEHTAPHBIX YACTULI.
dyHIaMEHTaIbHbIE B3aUMOICHCTBUS.
bapuoHbl, ME30HBI U JIENITOHBI.
[IpencraBnenne o CraHmapTHOU
Mozenu. KBapk-TiIrooHHas MOJEb
aZpPOHOB.

®wusuka 3a npeaenamu CTaHgapTHOU
Mozenu. TéMHas matepus U TEMHas
SHEPrusl.

EavHcTBO (przmyeckoi KapTUHBI MUpA.
TexHuueckue YCTPOMCTBA 51
TEXHOJIOTUYECKUE TIPOLIECCHI: T03UMETD,
Kamepa BuibcoHa, siAEpHBIM PEaxkTop,
TEPMOSIAEPHBIA  PEAaKTOp,  ATOMHAasd
6om0a, MarHUTHO-PE30HAHCHAS
Tomorpadus

pacraja.

OObsicHeHUE TPUHIIUIA ASUCTBUS
J03UMeTpa, kKamepsl Bunbcona,
SAJIEPHOTO pPEaKTOpa, TEPMOSACPHOTO
peakTopa, aTOMHOU OOMOBI, MATHUTHO-
PE30HAHCHOM TOMOTpaQuH.

AHanu3 W OLEHKa BIUSHUA
pPaIUOaKTUBHOCTH HAa  KUBBIE
OpraHU3MBbI, a TAK¥KE MOCIEACTBUM
Pa3BUTHUSA SIICPHON SHEPTETUKH

C TMO3ULUK  3KOJOTHMYECKOU
0€30MacHOCTH; TIPEJICTABIICHUN

O pallMOHAJIBHOM MPHUPOJOTOJIb30BAHUU
(B mporiecce MOATOTOBKU COOOIECHUM,
BBITIOJTHEHHUS TPYNIIOBBIX MPOEKTOB)

Hroro no pazueny

25

Pa3znen 5. JjemMeHTBI aCTPOH

OMHHM U ACTPOPU3UKH

5.1

DJIEMEHTHI
aCTPOHOMHUU H
acTpoU3UKH

12

DTarnbl pa3BUTHS ACTPOHOMHH.
[IpukagHOE 1 MUPOBO33PEHYECKOE
3HAYCHHUE acTPOHOMHUH. [I[puMEHNMOCTh
3aKOHOB (PU3UKU JIs1 OOBICHEHUS

HaOmronenune 38€3qH0r0 HEOA
HEBOOPYKEHHBIM TJIa30M

C HCIT0JIb30BaHUEM KOMITBLIOTEPHBIX
MIPHJIOKEHUH JIJIST OTIPEICIICHHS
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MPUPOJIBI KOCMUYECKUX OOBEKTOB.

Mertoabt ACTPOHOMUYECKUX
HCCIIETOBAHUM. CoBpeMeHHbIE
ONTHYECKHE TEJIECKOTIBI,
paluoTeNecKobl, BHEaTMOC(epHast
aCTPOHOMMUSL.

Bup 3Bé3nnoro Heba. Co3Besnus, spKue
3BE3/Ibl, INIAHETHI, X BUAUMOEC
JIBUOKCHHE.

Comnneunas cucTema.

Comane.  ConHeuHass  aKTUBHOCTb.
Uctounuk sHeprum CoisiHIIa ¥ 3BE3Z.
3BE3/1bI, X OCHOBHBIE XAPAKTEPUCTUKH.
JlnarpamMmma «CIEKTPAJIbHBIM KJacc —
CBETUMOCTB. 3BE3 b1 TJIaBHOHU
MOCJIEJ0BATEIHLHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» JIJISI 3BE3]T
rJIaBHOM T10CJIE0BATEIbHOCTH.
BuyTpenHee ctpoeHue 3BE3 .
CoBpeMeHHbIE NPEICTABICHUS

0 MPOUCXO0XKAEHUHU U 3BotoIMK CoTHIA
1 3BE3J1. DTaIlbl )KU3HM 3BE3 .
Muteunslii [TyTh — Hama ['amakTuka.
[Tonoxxenue u nermxenne CoitHia

B I'amaktuke. TUNbI ragakTHK.
Paguoranaktuku u kBa3zapel. UEpHble
JBIPBI B SIIpax TATAKTHK.

ITOJIOKEHUS HEOECHBIX 0O0BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aus CeBepHOro noyrymapus u
APKUE 3BE3IBL.

Hab6nronenue B Teneckon JIyHsl, TUTaHET,
TYMaHHOCTEW U 3BE3/IHBIX CKOIUICHUM.
Y4yactue B JMCKYCCMM O POJH
ACTPOHOMHM B COBPEMEHHOM KapTUHE
MHpa, B IPAKTUYECKON JEATEIBHOCTH
YeJ0BeKa W JaJbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHM.

ITonroTroBka COOOIEHUI O METOJaX
MOJTyYEHUS HAYYHBIX aCTPOHOMHUYECKHUX
3HAHUW, OTKPBITUSAX B COBPEMEHHOU
ACTPOHOMHH.

[Tpumenenue OCHOBOITOJIararoImx
ACTPOHOMMYECKUX TMOHATHH, 3aKOHOB U
TeOpud i1 aHanu3a W OOBSICHECHUS
(hU3UYECKUX MPOIECCOB, MPOUCXOISIIINX
B 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUUYECKOM cpesie, TBUKEHUS
HEOCCHBIX TEJI, DBOJIIOIMH 3BE3]T U
Bcenennoi
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Bcenennasa. Pacmmmpenne Bcenennon.
3akon Xab0mna. Pa3Oeranue ramakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe
U3IIy4YCHHE.

Macmrabnas cTpykrypa BeeneHHoi.
MeraranakTuka.

Hepewénnpie npobieMbl aCTpOHOMUU

Hroro no pazueny

12

Pa3nen 6. ®u3nyeckuii NPAKTHKYM

6.1 Pu3NYECKHl 16 Cnioco0bl u3mMepeHust GPu3nIecKux [IpoBeneHrE KOCBEHHBIX U3MEPEHUN,
PAKTUKYM BEJIMYMH C  HUCHOJIb30BAaHUEM UCCIJIEIOBaHUM 3aBHCUMOCTEM
aHAJIOTOBBIX U U POBBIX bu3nyecKux  BENWYMH, MPOBEpKa
U3MEPUTETBHBIX TPUOOPOB U MPEAJIOKEHHBIX TUITOTE3 (BBIOOD
KOMIBIOTEPHBIX JATUYUKOBBIX CHUCTEM. | U3 palbOT, OMUCAHHBIX B TEMATHYECKUX
AOCOMIOTHBIE W OTHOCHUTENIbHBIE | pa3fenax «Y4YeHHYEeCKH SKCTIEpUMEHT,
NOTPEIIHOCTU U3MEPEHUN QU3UUECKUX | JTa0OpaTOpPHBIE padOTHI, IPAKTUKYM) )
BennurH. OTeHKa TPaHHUI]
MOTPENTHOCTEN
Hroro no pazaeny 16
Paznen 7. O6o0maloiee noBTopeHune
7.1 CucremMatuzauus W 15 O06o01IeHne U cucTeMaTru3aIus VYyacTue B TUCKYyCCUH O POJU (PU3UKU U
00o01IeHne CoOJIepKaHus pa3AesioB Kypca aCTPOHOMUU B Pa3IMYHbBIX chepax
MPEIMETHOTO «Mexanukay, «MonekynspHas Qu3uka | AesITeIbHOCTU YeJIoBeKa.
CoJIepKaHUs U OTbITa U TEPMOJIMHAMUKAY, [TonroroBka cooOmieHU O MecTe
NEeSATEIbHOCTH, «OnektponuHamukay, «Komebanus u | GU3HUECKON KapTHHBI MUPA B PAILY
npUOOPETEHHOTO BOJIHBD», «OCHOBBI CIIEIUATILHON TEOPUH | COBPEMEHHBIX NPEICTABICHUI

IpU U3yUYEHUU Kypca

OTHOCHUTCIBHOCTHY, «KBaHTOBas

0 TIPUPOJE.
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¢uzuku 10-11
KJIaCCOB

duznka», «IeMeHThl aCTPOHOMHH U
acTpou3uKm.

Ponb ¢pusuku u actpoHOMHH

B 9KOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOU M 3THUUYECKOM chepax
NEeATEIbHOCTH YEJIOBEKA, POJIb U MECTO
(U3MKK U aCTPOHOMHUU B COBPEMEHHOMN
HAyyHOW KapTHHE MHUpaA, 3HAUYCHUE
ONMCATEIIBHOM, CHCTEMATU3UPYIOLLEH,
OOBSICHUTENBHOM U HPOrHOCTUYECKON
byHKUMNA (U3MYIECKON Teopuu, poib
¢uznyeckoil Teopur B (GOPMUPOBAHUU
IpEeICTaBICHUN O (PU3NUECKON KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI
MUpa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPE/ICTABICHUI
0 MpUpoJEe

BrimonHeHne y4eOHBIX 3aTaHUM,
JEMOHCTPUPYIOIINX OCBOCHHE
OCHOBHBIX TOHATHH, (DU3UIECKUX
BEJIMYMH U 3aKOHOB Kypca (pU3UKH
10-11 xnaccoB

Hroro no pazgeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO 170
YACOB I10 ITPOT'PAMME
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YYEBHO-METOJUYECKHWI KOILIEKC

OcHOBHAsl U JONOJIHMTEIbHAA JJUTEPATYPA Il YUALIUXCSH

1.KacesoB B.A. ®usuka. 10 ., 11 ki (yrayOnaeHHBIH YPOBEHB) YUEOHUK NIl 0011e00pa30BaTEeIbHBIX. YUPESKICHUH — M.:
Hpoda, 2017

2.KacesnoB B.A., Kopoun B.A. ®uszuka. 10 ki.,1 1k, Terpaas ainsa naboparopHbix padbot— M.: Ipoda, 2017.

3.KacesanoB B.A., Momeiiko JLII., Patouns E.D. ®usuka. 10-11 ., Terpags ang KoOHTposibHBIX paboT. [IpoduinbHbii
ypoBeHb.— M.: JIpoda, 2017. CD ¢ nononHuTenbHpIMA MaTepuanamu aBTopa B.A. KacbsiHoBa

4 Jlemxosuu B.I1. u ap. Coopuuk 3amad o ¢puszuke 10-11 ki, — M.: actpens, ACT, 2010.

5.PoivkeBuy ATl 3agaunuk no gusuke s 10-11 ki1 oOmeoOpazoBarenbHbIX yupexaeHuit. — M.: ipoda, 2006.

6.COOpHUK 3aIaHUI U CaMOCTOSTENbHBIX padoT «Pusuka 10», JI.A. Kupuk, FO.1./lux- M.: Unekca 2014r

7.COOpHUK 3amaHuUll W caMoOCTOSITENbHBIX  pabor «@Pusuka 11», JLA. Kupuk, M. Jux- M.: MHWuekca
2010r

OcHoOBHAasl U TONMOJHUTEIbHAS JUTEPATYPA AJIsl YUUTEJIS:

1.KacesanoB B.A. ®usuka. 10 k., 11 k1 (yrryOsnensasiii ypoBenb) .YueObuuk , M.: [Ipoda, 2017.

2.A.T'. ApkaaseB «TeMatnueckoe u moypouHoe rianupoBanuen— M.: Jlpoda, 2017.

3.COoopHUK HOpMATUBHBIX JOKyMeHTOB. du3uka /Cocr. ¢. 23 3.J1. /Inenpos,

4. KacpaHoB B.A. ®usuka. 10 ki1, 11 ki .:Tematnyeckoe u noypouyHoe mianupoBanue — M.: Jlpoda, 2011,

5.Atamanckas M.C., boratua A.C. OtBeThl u pemienus k yueoOnukam B.A. KacesanoBa «®Pusuka-10» u «duszuka-11». Pocto
H/J1: ®ennxkce, 2006.

6.Kabapaun O.®. u ap. KoutponsHbie 1 poBepouHbie paboThl 1o ¢usuke 7-11 ki1.: Metoa.nocodbue.— M.: Ipoda, 2013.
7..COOpHUK 3aJIaHUI U CAMOCTOSITENIBHBIX paboT « dusuka 10», JI.A. Kupuk, FO.U.[luk- M.: Unekca 2014r

8. COOpHUK 3aJjaHUi U CaMOCTOATEIbHBIX paboT « dusuka 11», JILA. Kupuk, F0.1./lux- M.: Unekca 2010r

IHepeyens LHHOP u I0P:

http://school-collection.edu.ru/

®denepanabHble 00pa30BaTENbHBIE PECYPCHI

KoHnpepeHniun, BEICTaBKH, KOHKYPCHI, OTAMITAATBI

DNeKTpOHHbIE OMOIMOTEKH, CIOBAPH, SHIUKIONEAUU

http://fcior.edu.ru/

akrwhPE
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