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denepanbHas paboyas mporpamMmMa 1o ydeOHoMmy mnpeamery  «Dusmkar
(yrnyOnéHHbplli ypoBeHb) (mpeaMeTHas o01acTh «ECTECTBEHHO-HAy4YHBIE IPEIMETHI)
BKJTFOYACT MOSICHUTEIBHYIO 3aIUCKY, COCPKAHNE O0YUCHHSI, INTAHUPYEMbIC PE3yIbTaThI
OCBOEHUS TIPOTPaMMBI 110 (pHU3MKE, TEMATHYECKOE TITIAaHUPOBAHUE.

[TosicHUTEIBHAS 3aMMHUCKa OTPaXKAET OOIIIHE TSN U 3a4a9d (PU3UKHU, XapaKTEPUCTUKY
TICUXOJIOTUYECKHUX MPEANOCHUIOK K €€ M3YYCHHUIO 00yJYarOIMUMHUCS, MECTO B CTPYKTYpE
yu4eOHOTO TMIaHa, a TaKKe TMOAXOABl K OTOOpY COAEpKaHHs, K OINpeAcIICHUIO
TJIAHUPYEMBIX PE3yIbTaTOB.

Conmepxanne OOy4YeHHSI PACKpBIBAET COJEP)KATEIbHBIE JIMHUHM, KOTOPHIC
npeIaraloTcs i 00s13aTEIIbHOTO M3y4YeHHUs] B KaXKIOM KJacCe Ha YPOBHE CPEIHETO
o01ero oopa3oBaHMsl.

[TnanupyemMbie pe3yiabTaThl OCBOCHHS MPOTPaMMBI 1O (U3WKE BKIIOYAIOT
JUYHOCTHBIE, METaIlpeAMETHBIE PE3YJbTAaThl 3a BECh IMEpPUOJ OOY4YEHHUS Ha YpOBHE
CpeIHero oOmero oOpa3oBaHUs, a TAKXKE MPEAMETHBIC ITOCTHKCHHS O0YyJaromerocs
3a KaXK/JIbIi To 00yUYeHUS.

HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no (usuke Ha ypoBHE CpelHero o0Iiero oOpa3oBaHus pa3padoTaHa
Ha OCHOBE TIOJOXKEHMM U TpeOOBaHMM K pe3yJbTaTaM OCBOEHUS OCHOBHOM
oOpazoBarenbHO Tporpammel, npenacraBieHHbx B PI'OC COO, a Takke ¢ yuéTrom
benepanpHOl paboueit mporpaMMbl BocriuTanus U Konueniuu npenoiapaHust yaeOHOTro
npenmetra «Puszmka» B oOpa3zoBaTelIbHBIX oOpranuzanusx Poccuiickoit deneparum,
peanu3yronMX OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

[Iporpamma mo ¢u3uke omnpeaenser o0A3aTeNbHOE NPEIMETHOE COAEp’KaHUE,
YCTaHAaBIMBAET PEKOMEHIAYEMYIO IIOCIEJOBATEIbHOCTh M3YyYEHHsI TEM U Pa3eioB
y4eOHOro npeiMeTa ¢ YYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU
yueOHOro Ipoliecca, BO3paCTHRIX 0COOeHHOCTEH oOyyatonuxcs. [Iporpamma no ¢usuke
na€T MpecTaBlIeHUE O 1eIAX, COAepKaHUU, O0IIel cTpaTeruu 00yueHus, BOCIIUTAHUS U
pa3BUTHs 0OyYarONIMXCsl CPEACTBaMU ydueOHOro npeamera «Pu3nka» Ha yriiyOJIEHHOM
YPOBHE.

N3yuenue xypca Gpusuku yriayOoJE€HHOTO YpOBHSI MO3BOJISET peaiu30BaTh 3a7add
npo(hecCHOHANBFHOM OpPHEHTAlMK, HAIIPABICHO Ha CO3/aHHE YCJIOBUN ISl POSBICHUS
CBOMX HHTEJUICKTYaJbHBIX M TBOPYECKHX CIHOCOOHOCTEH KaXIbIM OO0y4aroummcs,
KOTOpble  HEOOXOAMMBbl  JUIsi  MOPOAODKEHMS  o0pa3oBaHMs B OpraHU3alUsIX
npo(ecCHOHATHBROTO  00pa30BaHUsl MO  PA3IUYHBIM  (PUBHKO-TEXHUYECKUM U
WHXEHEPHBIM CIIELIUATIBHOCTSIM.

B mporpamme mo ¢usuke ONpenesisioTcsl IUIAHUPYEMbIe pPe3yibTaThl OCBOSHUS
Kypca (U3MKM Ha YypOBHE CpeIHEro oOuiero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTarpeIMETHbIC, IPeIMETHbIE (Ha yrayO0iaéHHoM ypoBHe). HayduHo-MeToaom0rnyeckoi
OCHOBOM JTsI pa3paboTKy TpeOOBaHMI K TMUHOCTHBIM, METANPEAMETHBIM U IIPEIMETHBIM
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pe3yibTaTamMm 00yd4arouuxcsi, OCBOMBIIMX MpPOrpaMMy Mo (U3UKE HA YPOBHE CPEIHETO
oO1ero oOpa3oBaHus Ha YIUIYOJIEHHOM YpOBHE, SIBJISIETCS CUCTEMHO-AESITEIIbHOCTHBIM
MOJIXO/I.

[IporpamMma o ¢pu3MKe BKIIOYALT:

IUTAHUPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (PU3UKU Ha yTiyOJEHHOM YpOBHE, B TOM
YHUCJIe MPEAMETHBIE PE3YJIBTATHI IO F0J1aM 00yUYEHUS;

coziepkaHue yueOHoro npeamera « Pu3nka» 1o rojgaM oO0y4eHus;

TEMaTUYECKOE TUIAHUPOBAHHUE 110 T0J1aM 00yUYEHUSI.

[TporpamMma no gusuke uMeeT MPUMEPHBIN XapaKTep U MOXKET ObITh NCIOJIb30BaHa
YUUTENSIMUA (PU3UKH 17151 COCTABJICHHS CBOMX Pab0YMX MpOrpamm.

[Iporpamma mo (u3MKe HE CKOBBIBAET TBOPYECKYIO WHUIIMATUBY YyUUTENEH U
MPENOCTABISAET BO3MOXKHOCTH ISl peau3allid Pa3IMYHbIX METOAUYECKUX MOJIXO0JI0B
K TMpenojaBaHuio (U3UMKU Ha YriayOJEHHOM YPOBHE NpU YCIOBUM COXPAaHEHUS
00s3aTENIbHON YaCTH COJAEPKAHMS Kypca.

®du3rka KaKk Hayka o HamOoJee OOIMX 3aKOHAX MPHUPObI, BHICTyNAsi B KA4eCTBE
y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJAaJ B CHUCTEMY 3HAHUU
00 oxpyxatomiem wmupe. lIkonbHbI Kypc GU3HKM — CHCTEMOOOpPa3yroIUi
JUTSI €CTECTBEHHO-HAYYHBIX YU4EOHBIX MPEIMETOB, MOCKOJIBKY (U3HMUECKUE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB M SBJIEHUM, HU3y4aeMbIX XUMHUEH, OHoJorueu, Quanyeckon
reorpadueit u actpoHomueit. Mcmnonb3oBaHHe W aKTUBHOE NMPUMEHEHUE (HU3UYCCKUX
3HaAHUW OMPEACIINIIO XapaKTep U OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHM B chepe
DHEPreTUKH, TPAHCIIOPTA, OCBOEHHSI KOCMOCA, TIOJYYEHHS HOBBIX MaTepUATIOB
C 3a/IaHHBIMU cBoMcTBamMu. M3yueHnue pu3nku BHOCUT OCHOBHOM BKJIaJ B (popMUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa  oOydawmierocs, B  (HopMupoBaHue
YMEHUM TMPUMEHSATh HAY4YHBIA METOJ TO3HAHUSI TMPU BBIMOJHEHUH HMHU Y4eOHBIX
UCCIICJOBAHUM.

B ocHOBY kypca (pu3MKu Ha ypOBHE CPEIHETO OOIIEero 00pa3oBaHUsl MOJOKEH P
UJei, KOTOpbIe MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoea wuenocmunocmu. B COOTBETCTBUM € HEH Kype SIBISETCS JIOTMUECKH
3aBEpPIIEHHBIM, OH COJAEPXUT MaTepual U3 BCeX pa3fesoB (U3UKH, BKIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOM (DM3HKHU.

Hoesn zenepanuzayuu. B cOOTBETCTBUM ¢ HEl MaTepuai Kypca GU3NKH 00beIUHEH
BOKpYr (Qu3nueckux Tteopuil. Benymmm B Kypce sBiserca (QOpMUpOBaHUE
MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peamuszanys NpeanosaracT HUCIOIb30BaHUE
T'YMaHUTAPHOTO MOTEHITMaNa (PU3UIECKON HAYKH, OCMBICIICHUE CBSI3M Pa3BUTUS (PU3UKU
C pa3BUTHEM OOIIECTBAa, a TAaKXKE C MHPOBO33PEHUECKHUMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMU TPOOIEeMaMHu.

Hoes npuxnaonoi nanpasnennocmu. Kypc ¢usnky yriyOi€HHOTO YpOBHS
IpeAnojgaraeT 3HaKOMCTBO € LIMPOKHUM KPYrOM TEXHUYECKUX M TEXHOJIOTHYECKUX
MPUJIOKEHUN M3YyUYEHHBIX TEOPUW M 3aKOHOB. [Ipm 3TOM paccmaTpuBarOTCS Ha ypOBHE
OOIIMX MPEACTABICHUN 1 COBPEMEHHbIE TEXHUUECKHUE YCTPOUCTBA, M TEXHOJIOTHUH.



Hoesn yxonozuzayuu peanu3yercs MoCpeICTBOM BBEIACHUS dJIEMEHTOB COACPIKAHNUS,
MOCBSAMIEHHBIX OJKOJOTUYECKHM TIpOOJIeMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHBI
C pa3BUTHEM TEXHHKH M TEXHOJIOTHH, a TaKKe OOCYKICHUS TPOOIEM PaIlMOHAIEHOTO
TIPUPOOTIOIB30BAHUS W SKOJIOTHYECKON OE30MTaCHOCTH.

OcBoeHHE CONep)KaHUsl MPOTpaMMbl 1O (HU3UKE JODKHO OBITh IOCTPOCHO
Ha TPUHIMIIAX CHCTEMHO-ACSITEIIBHOCTHOTO moaxoda. Jsa ¢u3uku peanms3arus 3TUX
MPUHITUTIOB 0a3WpyeTcsi Ha HKCIOJIB30BAHUHM CaMOCTOSTEIBHOTO JKCIEPUMEHTa Kak
MIOCTOSTHHO JIeHCTBYIOMIETo (hakTopa yueoHoro mporecca. s yrmy6iaéHHOro ypoBHS —
9TO CHCTEMa CaMOCTOSTEIBHOTO YYEHHUYECKOTO OKCICPUMEHTa, BKJIIOYAIOIIETO
(bpoHTaNBHBIE YUEHUYECKHE OIBITH IPH M3yYEHUH HOBOTO MaTrepuala, JJabopaTOpHBIC
paboTbl U paboThl mpakThkyma. [Ipy 3TOM BO3MOXKHBI JABa crocoba peanu3aiuu
bu3uIecKoro MmpakTHkyMa. B mepBoM ciydae MPaKTHKYyM MPOBOAMTCS JMOO B KOHIIC
10 u 11 xnaccoB, 1100 MMOcie IEPBOTO U BTOPOTO MOTYTOJIUNA B KaXKJIOM M3 3TUX KJIACCOB.
BTtopoii cioco6 — 3To uHTErpaius padoT MpakTUKyMa B CUCTEMY JIa0OpaTOPHBIX padoT,
KOTOpbIE MPOBOASTCS B Mpollecce u3ydeHus pasjaena (temsl). [Ipu sTom moja paboramu
MpPaKTUKyMa MOHUMAETCS CaMOCTOATENIbHOE HCCIIEIOBAaHUE, KOTOPOE  MPOBOJUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BUIa O€3 OMIAroBO HHCTPYKIUU.

B mporpamme no ¢usuke cucremMa yUeHHMYECKOro HKCIIEPUMEHTA, J1aO0paTOPHBIX
paboT M MpaKTHKyMma MPEACTaBIICHA €IWHBIM TEepedYHeM. BuIOOp TeMaTHKH IS ATUX
BUJIOB  YYCHMUYECKHX  MPAKTHYECKUX  pabOT  OCYHIECTBISICTCS  yJ4aCTHUKaAMHU
00pa30BaTeIBLHOTO MPOIECCa UCXOAS M3 OCOOCHHOCTEHW MOYpOYHOTO IUIAHWPOBAHUS U
ocHameHus kabunera ¢pusukn. [Ipu 3TOM oOecrednBaeTCs OBIAICHHE O0YJArOIITUMUCS
YMEHUSMU TIPOBOJUTH MPSMbIE U KOCBEHHBIE U3MEPEHMUSI, UCCIICIOBAHUS 3aBUCUMOCTEH
(bU3UYECKUX BEIMYUH U TIOCTAHOBKY OITBITOB 11O TIPOBEPKE MPEATIOKEHHBIX THITOTE3.

Bonbimoe BHUMaHWE yIEISETCS PEIICHWIO PAcUYETHBIX M KAdeCTBCHHBIX 3ajad.
[Tpu sTOM 1151 pacUETHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJa4dl C SIBHO 3a/JIaHHOW U
HESBHO 33JJaHHOHN (PU3NUECKON MOJIEITBIO, TTO3BOJISIONINE TPUMEHSITH U3YICHHBIC 3aKOHBI
¥ 3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaKk M HHTETPUPYS NMPUMEHEHUE
3HAHWN U3 Pa3HBIX pa3niesoB. JIJig KaueCTBEHHBIX 3a71a4 TPUOPUTETOM SIBIISTIOTCS 3aJaHUS
Ha OOBSCHEHWE/TIpEACKAa3aHUEe TMPOTCKaHUs (PU3NYECKHX SBICHUA M  TIPOIECCOB
B OKpYXXalIIeW >XU3HU, TpeOyrolnue BbIOOpa (M3UYECKOW MOJEIN I CUTyaIluu
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmMu GPI'OC COO k maTepuaabHO-TEXHUUECKOMY
obecrieueHnto yaeOHOTro Tpoiiecca Kype (pU3UKH yriIyOJIEHHOTO YPOBHS HAa yPOBHE
cpemHero o0Iero o0pa3oBaHus JOJKEH H3yJaThCs B YCIOBUSAX MPEIMETHOTO KaOMHETA.
B kabunere ¢usuku J0DKHO OBITH HEOOXOAMMOE J1abOpaTOpHOE 00OPYIOBAHUE
JUTSI BBITIOJTHEHUS YKa3aHHBIX B TIpOrpamMme 10 (HU3HMKE YYCHUUYCCKHUX OIIBITOB,
1a00paTOPHBIX padOT U pabOT MPAKTHKYMA, a TAKXKE JEMOHCTPAIMOHHOE 000pYI0BAaHHE.
JlemoHCTpanmoHHoe 000pyAoBaHuE GOPMHUPYETCS B COOTBETCTBUU C MMPUHITUTIOM
MUHUMAJIBHON  JIOCTaTOYHOCTH M OOECIEeYMBAaeT IMOCTAHOBKY TIEPEUUCIICHHBIX
B mporpamMMe 1o (U3HNKE KITFOYEBBIX IEMOHCTPAIMKI ISl UCCIEAOBAHUS H3ydaeMbIX



SIBJICHUM U MPOIIECCOB, YMIUPUUECKUX U (PYH/IAMEHTAIIbHBIX 3aKOHOB, UX TEXHUYECKUX
MIPUMECHEHUM.

JlabopaTopHoe  000OpylnOBaHHME I  YYEHHYECKUX  MPAKTHUYECKUX  paboT
dbopmupyeTcsi B BUIe TEMAaTUYECKUX KOMIUIEKTOB M 00€CIeunBaeTCsl B pacu€Te OJHOTO
KOMILJIEKTa Ha JBYX oOydaroniuxcs. TemaTudyeckue KOMIUIEKTHI J1ab0paToOpHOro
000pyAOBaHMSI JOJIKHBI OBITh TOCTPOECHBI HA KOMITJIEKCHOM MCIOJIb30BaHUHU aHAJIOTOBBIX
U UU(POBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BHJIEC
U (PPOBBIX JTaAbOpaTOPHIA.

OCHOBHBIMHM 1LIEJISIMU U3Y4YeHUS! (U3UKUM B O0O0IIEeM O0Opa30BaHUM SBIISIFOTCS:

dopMupoBaHrEe MHTEpEca M CTPEeMIICHUsI OOYYaIOIIUXCS K HAYYHOMY H3YYCHHIO
IPUPOABL, Pa3BUTUE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CITIOCOOHOCTEM;

pa3BUTHE MPEJACTABICHUNA O HAYYHOM METOJ€ INO3HaHUA U (OpMUPOBaHUE
HCCIIEI0OBATENbCKOTO OTHOLICHHS K OKPYKAIOIINM SIBIICHUSIM;

dbopMHpOBaHUE HAYYHOIO MHUPOBO33PEHUSI KaK pe3yjibTaTa M3yUYEHHUS] OCHOB
CTPOCHHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKU;

dbopMupoBaHUE YMEHUU OOBSCHATH SIBJICHUS C HCIOJb30BaHUEM (DU3MUECKUX
3HAHUU U HayYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUNA O poJd (PUIMKK JUJIST  Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHA U TEXHOJIOTHUI;

pa3BUTHE MPEJCTABICHUH O BO3MOXHBIX cepax Oyaymied mnpodeccrnoHaaIbHON
NeSATEIbHOCTH, CBSI3aHHBIX C (PU3MKOM, MOATOTOBKA K JalbHEIIeMy OOyYeHHIO B 3TOM
HaIlpaBJICHUU.

JlocTikeHne A3TUX 1enel  o0ecreyumBaeTcs peuieHueM  CIEAYyIoMMX 3aaad
B MpOIlecce N3YUYEeHUsI Kypca (PU3UKK Ha YPOBHE CpeIHEro o0Iiero oopa3oBaHus:

npUOOpETEeHNE CHUCTEMbl 3HAaHUKA 00 00X (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUSX, BKJIKOYAs MEXAaHHUKY, MOJIEKYJSIPHYIO (U3HKY, AJIEKTPOJIUHAMHUKY,
KBaHTOBYIO (PU3HKY U DJIEMEHTBI aCTPO(PU3UKH;

dbopMHpOBaHWE YMEHHWIl TNPUMEHATh TEOPETHUYECKHE 3HaHUS M1 OOBICHEHUS
bu3nyecKux SBJICHUH B TPUPOAEC U JUIl TPUHITHS MPAKTUYECKUX  PEIICHUM
B IIOBCEJHEBHOM JXU3HU;

OCBOCHHME CIOCOOOB PEIICHMs Pa3jIMYHbIX 3a/lady C SIBHO 3aJlaHHOM (pU3nyeckoi
MOJIEJIbIO, 33124, MOAPAa3yMEBAIOLIUX CAMOCTOSATEIBbHOE CO3/1aHNe (PU3NUECKON MOJEIIH,
aJIeKBaTHOM YCIIOBUSIM 3aJla4ui, B TOM YHMCJIE 3a7a4 MHKEHEPHOTO XapaKTepa;

NMoHMMaHue (U3UIECKUX OCHOB U MPUHIIMIIOB JACHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MIPOLIECCOB, UX BIHSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIQJICHUE METOJAMHU  CAMOCTOSITEJILHOTO IUIAHUPOBAHUS M  MPOBEJICHHUS
(bu3MYECKUX SKCIEPUMEHTOB, aHAIM3a U MHTEepIpeTanud UHGOpMAaIMK, ONpeaeaeHus
JIOCTOBEPHOCTH MOJYYEHHOIO pe3yJjbTaTa;

CO3JaHUE YCJIOBHM [JIsi pa3BUTUS YMEHHUH TMPOEKTHO-UCCIIEN0BATEIbCKOMH,
TBOPYECKOU JIEATEIIBHOCTH;

pa3BuTHE WHTepeca K chepaM mnpodhecCHOHATBHOW AESTEIBHOCTH, CBSI3aHHON
¢ (PUBUKOM.



B cootBercTBuM ¢ Tpeboanusmu ®I'OC COO yriayOnéHHBI YPOBEHb M3YUEHUS
yueOHoro npeamMera «Pu3nka» Ha ypoBHE CpeHero o01iero oopa3oBaHus BbIOMpaeTCs
OOy4aloIUMUCS, TJIAHUPYIOIIMMH MPOAOHKEHHE OOpa3oBaHMs IO CIEHUATbHOCTSIM
(U3UKO-TEeXHUYECKOTO TTPOQHIIS.

OO1ee 4nCIIO 4acoB, PEKOMEHAOBAHHBIX U M3yueHUs (QU3uku (yriayOieHHbBIN
ypoBenb) — 340 gacos: B 10 kmacce — 170 wacoB (5 wacoB B HeAemo), B 11 kmacce —
170 gacoB (5 yacoB B HeZIEIO).

[Ipennaraemslii B mporpamme no ¢pu3mnKe nepedeHsb 1a00paTOPHBIX U MPAKTUUYECKUX
paboT ABISAETCS PEKOMEHIOBAHHBIM, YUUTENh JISTACT BHIOOP MTPOBEACHMSI TA0OPATOPHBIX
paboT U OMBITOB C YYETOM UHIMBUAYATBHBIX OCOOEHHOCTEN 00yUYarOIMUXCA.

B mnporpamme mno ¢usmke Kaxaoro Kiacca MNpejaraercs pe3epB BPEMEHH,
OTBOJIMMBIN Ha BapUAaTUBHYIO YacTh MPOrPAMMBI, COJEPKaHUE KOTOPOU (hopMHpyeTCs
y4acTHUKaMu oOpasoBaTelbHOTro mnpouecca. Jlrobas pabouas mnporpamMma J0JKHA
MOJIHOCTBIO BKJIIOYATh B ce0sl COJIepKaHue JaHHOM MPOTrpaMMBbI o (hU3HUKE.



COJEPXAHUE OBYYEHMUAA

10 KJIACC

Pa3znen 1. HayuHnblii MeTO/1 O3HAHUSI IPUPOABI

dusuka — pyHgamMeHTanbHas Hayka o npupoze. Haydnblili MeToa nmo3Hanust u
METO/Ibl UCCIIeIOBaHUS (PU3MUECKUX SIBJICHUH.

OKCIIepUMEHT ¥ Teopusli B TMpoliecce IMo3HaHus mnpupoasl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHusi (U3MUECKMX BEJIMYMH (AHAJIOTOBBIE W LUQPPOBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIC CHCTEMBI).

[TorpenrHocTu U3MepeHUt PU3MUECKUX BETUYNH (a0COIIOTHAS M OTHOCUTEIbHAS).

MopaenupoBanue (QU3MUECKUX SIBJICHUM W MPOLECCOB (MaTepuaibHas TOYKa,
aOCOJIFOTHO TBEPAOE TEJNO, UAcaIbHAs KUJIKOCTh, UACATBHBIN ra3, TOYCUHBIN 3apsi).
['unoTe3a. @PU3NYECKUI 3aKOH, TPAHULIBI €r0 NPUMEHUMOCTH. Du3nyeckas Teopusl.

Ponb 1 MmecTo puzuku B POpMUPOBAaHMM COBPEMEHHON HAy4YHOUN KapTHUHBI MUPA,
B MIPAKTUYECKOU IEATEIBHOCTH JIIOAEH.

Yyenuueckuii sxcnepumenm, rabopamopHvie pabomol, NPaAKMUKyM

H3mepenne cuibl TOKA W HAMIPSKEHUS B 1IN MTOCTOSTHHOTO TOKA MTPU TTOMOIIA
aHAJIOTOBBIX U IIU(PPOBHIX U3MEPHUTEIBHBIX MPHUOOPOB.

3HakoMCTBO ¢ mudpoBor mabopatopuert mo ¢usuke. [lpumepsl uzMepeHus
(bU3MYEeCKUX BEIMYUH TIPHU MTOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuxka

Mexaandeckoe aBmkeHne. OTHOCUTEIbHOCTh MEXaHUUECKOTO ABIDKeHNA. CucTeMa
OTCUETA.

[Ipsimast m oOpaTHas 33729l MEXaHUKH.

Pannyc-BexkTop MaTtepuanibHONM TOUKH, €ro MPOEKIIUU Ha OCH CUCTEMbl KOOPUHAT.
Tpaekropusi.

[Tepemetienue, CKOPOCTh (CpeIHsIs CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE
MaTepUaibHOM TOYKH, HMX TPOCKIMM HAa OCHU CHUCTeMbl KoopauHat. CroxeHue
[IEPEMELLEHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PpPaBHOYCKOPEHHOE TMPSMOJUHEMHOE JBUXKEHHUE. 3aBHUCHUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS M MYyTH MATEPHAIBHOM TOYKHM OT BPEMEHU U HUX
rpaduku.

CBobOomHOe majeHUE. YCKOpEeHHE CBOOOJHOTO TMajaeHus. JIBuwkeHue Tena,
OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIUHAT, CKOPOCTH U YCKOPEHHUS
MaTepHaIbHON TOYKH OT BPEMEHHU U WX TpaduKH.

KpuBonuHeitHoe nBuxeHue. J[BHM>KEHHE MaTepualbHOW TOUKH MO OKPYKHOCTH.
VYrioBas u muHeHas ckopocth. [lepron u yactora obpaiienus. [{leHTpocTpeMuTenbHOe
(HOpMaJIbHOE), KacaTeldbHOE (TaHTCHIIMAJbHOE) W TOJHOE YCKOPEHHE MaTepHabHON
TOYKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJIOTHUYCCKHEC IIPOUCCChI: CIIMAOMETP, ABMIKCHUC
CHapsAa0B, LCIIHLIC, IHGCTGpéH‘I&TBIC )41 peMéHHLIC nepecaadu, CKOpOCTHBIC JII/I(i)TI)I.

Jlemoncmpayuu

Mopens cucTteMbl OTCU€Ta, WUIIOCTpAlMd KHHEMaTHYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

CrniocoObl HcclieToOBaHUs IBUKCHUI.

Nnmoctpanus npeaeasHoro nepexo/ia i usMepeHre MrHOBEHHON CKOPOCTH.

[IpeoOpazoBanye NIBUKEHUN C UCIIOIB30BAHUEM MEXAHU3MOB.

[Taenue Ten B BO3IyX€ U B Pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGmiogenne JnBWKeHUS Tena, OpOMIEHHOrO TMOJ YIJIOM K TOPHU30HTY
Y TOPU3OHTAIBHO.

Hanpasnenue ckopocTH Mpu ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHUE MyTEW, TPACKTOPUH, CKOPOCTEW ABUKEHHUS OJHOTO U TOTO XKE Teja
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomol, NPAKMUKYM

N3ydyeHne HEPAaBHOMEPHOIO [BWIKEHUS C LEIbIO ONPEACICHUS] MTHOBEHHOMU
CKOpPOCTH.

N3mepeHne yCcKOpeHMWsi Mpu  NPSAMOJIMHEMHOM PAaBHOYCKOPEHHOM  JIBMIKCHUH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKCHUU.

N3mepenne yckopeHHs CBOOOTHOTO TajcHUsS (PEKOMEHJIOBAaHO HCIOJb30BaHUE
1udpoBoit Taboparopun).

N3ydeHne IBYOKCHUS Tena, OPOIICHHOTO TOpH30HTaabHO. [IpoBepka THUMOTE3bI
O IPSAAMOM MPOMOPIUOHATLHOW 3aBUCUMOCTH MEXY JAJTbHOCTBIO MOJIETA U HAYAIIbHOMN
CKOPOCTBIO TEJIA.

N3ydenune nBuxkeHMS TENa MO OKPYKHOCTH C TOCTOSSHHOM 1O MOJIYJIFO CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TIeproa oOpalieHus KOHHYeCKOro MasTHHKA OT €ro
MapaMeTpoB.

Tema 2. /lunamuka

Ilepeii  3akoH Hprorona. HMuHepumanbHble cucrembl orcyéra. IlpuHioun
oTHocuTenbHOCTH [amwiies. HewHepumaneHble CcUCTEMBI OTCYETA (OINpEAEIICHHE,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unyu cui.

Bropoii 3akoH HproTOHA 117151 MAaTEPUAIbHON TOUYKH.

Tpernii 3akoH Hpr0TOHA 17151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTECHHs. DKBHBAJICHTHOCTb I'DABUTAMOHHOW M MHEPTHOU
MAacCCBl.

Cuna TspKecTH. 3aBUCHUMOCTb YCKOPEHHUS CBOOOJHOTO MaJ€HUsT OT  BBICOTHI
HaJl TOBEPXHOCTHIO MJIAHETHI U OT reorpaduyeckoi mMupoThl. JBrkeHne HeOECHBIX Tel
U uX cryTHUKOB. 3akoHbl Kemiepa. IlepBas kocMuyeckast CKOpOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUKYLIETOCs C YCKOPEHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHMS CKOJIBKEHHUS U CHJIA TPEHHUS IOKOS.
Koaddunuent tperns. Cuia conpoTUBIECHUS MTPH ABMKEHUH TENa B )KUIKOCTH WM Ta3e,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOIO ABM)KECHUS.

Hasnenue. ['uappocrarnueckoe aasiaenue. Cuiia Apxumena.

TexHHYecKHne yCTpocTBa U TEXHOJIOTUYECKUE ITPOLIECCHI: MOANUITHUKY, ABUKEHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

HaOnronenue nBuxKEHUS Tell B MHEPIUATIbHBIX U HEMHEPIIMAIbHBIX CHCTEMAaX
OTCU€Ta.

[IprHIMI OTHOCUTEIBEHOCTH.

Kauenue aByX HUIMHIPOB WJIM MAPOB PA3HOW MACCHI C OJUHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPLIMATIbHOW CUCTEMBI OTCUETA.

CpaBHeHHME PaBHOAECHCTBYIONIEH MPHUIOKEHHBIX K TETY CHJI C IPOU3BEICHUEM
MAaCChI TeJIa Ha €r0 YCKOPEHUE B MHEPLIUAJIBHOW CUCTEME OTCYETA.

PaBeHCTBO cuJ1, BOSHUKAIOIIUX B PE3YyJIbTATE B3aUMOICHCTBUS TEIL.

N3mepenune Mmacc o B3auMOICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NTOABEME U TT1aJICHUU.

LleHTpoOeKHBIC MEXaHU3MBI.

CpaBHEeHUE CUJI TPEHUS TOKOS, KAYCHUS U CKOJIbKECHUS.

Yuenuueckuii axcnepumenm, 1abopamopHule pabomul, RPAKMUKym

N3mepenne paBHOJEHCTBYIONIEH CUJI TIPU JABUKEHUU OpycKa MO HAKIOHHOMN
IIJIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3ABUCUMOCTH BPEMEHU JABUKEHUSI OpyCKa MO HAKIOHHON
IUIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanre 3aBUCHUMOCTM CHJI  YNPYTOCTH, BO3HUKAIOUIMX B MPYKHUHE
U PE3UHOBOM 00pasiie, OT ux AehopMaliuu.

N3yueHne qBUKEHUS CUCTEMBI TEN, CBA3aHHBIX HUTBHIO, IEPEKUHYTOMN Uepe3 JIETKUU
OJIOK.

N3mepenne koddduimenta TpeHUS MO BEIMYMHE YIIOBOTO KOIPduImeHTa
3aBUCHUMOCTH Fp(N).

HccnenoBanue IBHKeHHs OpycKa IO HAKIOHHOM TJIOCKOCTH € TIEPEMEHHBIM
Kod(hPHUIIEHTOM TPEHUSI.

N3yuenune ABMKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena

AoOcomotHO TBEpAoe Teno. [locTynarenbHoe U BpalaTeIbHOE ABUKEHUE TBEPIOTO
Tena. MOMEHT CHJIbI OTHOCUTENBbHO ocu BpauleHus. llnedo cumnbl. CrnoxeHue cui,
MIPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsbkecTu Tena.

VYcnoBust paBHOBECHS TBEPIOTO Tea.
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YcroitunBoe, HeyCTOMUMBOE, O€3pa3TMIHOE PABHOBECHE.
TexHuyeckue yCTpOWCTBA UM TEXHOJOTHYECKHE TPOLIECCHI:  KPOHIITEHH,
CTPOUTEINbHBIN KpPaH, PEIIETYAThIE KOHCTPYKIIUU.

Jlemoncmpayuu
VY ciioBusi paBHOBECHS.
Bune! paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul, RPAKMUKyM
HccenenoBanue ycinoBUil paBHOBECHS TBEPAOTO Tea, UMEIOIIET0 OCh BPALLICHUS.
KoHcTpynpoBaHre KpOHIITEMHOB U PacU€T CUJl YIIPYTOCTH.
N3ydenne ycTOWUMBOCTH TBEPIOTO TEJA, UMEIOLIETO ILIOAAb OMOPHI.

Tema 4. 3aKkonvl coxpanenun 6 MEXAQHUK

VMMnynbc MaTepuanbHON TOYKH, CUCTEMBI MAaTEpUAJIBHBIX TOYEK. LleHTp Macc
CUCTEMbI MaTEpUAIIBHBIX TOUEK. Teopema 0 JBHIKEHUH LIEHTPa Macc.

NMmnyiibe cuibl U U3MEHEHHUE UMITYJIbCA TEIa.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE nBIDKEHHUE.

MoMeHT nmmyJibca MaTepuaIbHOM TOUKM. [IpencraBienne o COXpaHEHUM MOMEHTA
MMITYJIbCA B LEHTPAJIBHBIX IOJISAX.

PaGota cunpl Ha MaJoM M Ha KOHEYHOM nepemeuieHuu. [‘paduueckoe
npecTaBieHue paboThl CUIIBI.

MOUIHOCTB CUIIBL.

Kunernueckass »Heprus MarepuaibHOM Touku. Teopema 00 U3MEHEHUH
KMHETUYECKOW JHEPTUU MATEPUAIIBHON TOUYKH.

[loTeHUManbHBIE W HENOTEHUMANbHbIE CHibl. lloTeHuManmpHas  dHEprus.
[loTennmanbHas sHeprus ynpyro aeGopMUpOBaHHOW MpyxuHBL. [loTeHuManbHas
DHEPIus Tejla B OJHOPOJHOM I'PaBUTALMOHHOM Ioje. IloTeHnnanbHas dHeprus Tena B
I'PaBUTALIMOHHOM I10JIE OJJHOPOAHOIO 1Iapa (BHYTpHU U BHE 111apa). Bropas kocmuueckas
CKOPOCTb. TpeThsi KOCMUYECKAsI CKOPOCTb.

CBs3b pabOThl HEMOTEHLUMAJIBHBIX CHJI C U3MEHEHHUEM MEXaHWYECKOM SHEpPruu
CUCTEMBI T€Jl. 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHMS.

VpaBHenue bepHym I MOCAIBHOM JKUAKOCTH KakK CJIEACTBUE 3aKOHa
COXPaHEHHS] MEXaHUYECKOU YHEPTUH.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKME NPOLIECCHI: JBH)KEHHE PpaKET,
BOJOMET, KONEP, IPYKUHHBIN MUCTOJIET, THPOCKOII, (PUTYPHOE KaTaHHE Ha KOHbKAX.

Jlemoncmpayuu
3aKOH COXpaHEHUs UMITYJIbCa.
PeakTuBHOE NBUKEHUE.
N3mepenre MOITHOCTH CUITBI.
N3MeHeHue sHepruy Tena npu COBEPIIEHUU PaOOTHI.
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B3aumMHble TpeBpallieHus] KHHETUYECKOW M OTCHIIMAIbHOW SHEPTUH TTPU JCUCTBUU
Ha TEJIO CHJIbI TSKECTU U CHIIbI YIIPYTOCTH.
CoxpaHeHHe PHEPTUHN TIPU CBOOOTHOM IT1a/ICHUM.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul, NpaKmuKym

N3mepenne nMmmyibca Tena o TOpMO3HOMY ITYTH.

N3mepenue Cuitbl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIIS U MOILITHOCTHU CUJIBI TSATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBIL.

Hccnenoanue coxpaHeHUss UMITYJIbCA IIPU YIPYTOM B3aUMOJECHCTBUH.

N3mepenre KNHETUYECKOM SHEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHEHHE U3MEHEHUs MMOTEHIUATbHON 3HEPrUU MPYKUHBI ¢ pabOTOM CHIIBI
TPEHUs.

Onpenenenue pabOTHI CUITBI TPEHUS MPU IBUKEHUU TeJ1a IO HAKJIOHHOM MJIOCKOCTH.

Paznen 3. MoJgiekyasipaasi pu3uka U TepMOIMHAMHKA
Tema 1. Ocnogvl moneKynapHo-KUHEMuU4ecKol meopuu

OCHOBHBIE MOJOXKEHUSI MOJIEKYJIIpHO-KuHeTn4Yeckoi Teopuu (MKT), ux omnbiTHOE
obocHoBanue. Juddy3us. bBbpoyHOBckoe ABWXKEHHE. XapakTep HBUKEHUS U
B3aUMOJECICTBUS YaCTHII BellecTBa. MOAENIN CTPOEHUS Ta30B, KUIAKOCTEU U TBEPABIX TEN
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojesie. Macca u pa3mMepbl MOJIEKYJT
(aromoB). KonmnuectBo Bemectsa. [locTosinHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u crocoobsl e€ wusmepenus. [llkana
temneparyp Llenbcus.

Mogenbs uaeanbHOrO raza B MOJEKYISIPHO-KMHETUYECKOW TEOPUM: YacTHUIbI ras3a
JBHXKYTCSI XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

['azoBble  3akoHBI.  YpaBHeHue  MenaeneeBa—Knaneiipona.  AOcomtoTHas
temriepatypa (mkama temneparyp KensBuna). 3akon [lamsTona. M3omporieccs
B MJICAJIbHOM Ta3e C MOCTOSIHHBIM KOJIMUECTBOM BenlecTBa. [ paguueckoe npeacraBieHue
M30MPOLIECCOB: 30TEPMa, U30X0pa, n300apa.

CBsi3b MEXIy NaBJICHUEM U CPEAHEH KUHETUYECKOW SHEpPruedl MmoCTymnaTeabHOIo
TEIUIOBOTO JIBUKEHUSI MOJIEKYJ UJI€alIbHOTO ra3a (OCHOBHOE YpaBHEHUE MOJEKYISIPHO-
KUHETUYECKOM TEOPUHU UJICATIBHOTO rasa).

CBsi3b  a0CONIOTHOM TeMmepaTypbl TEPMOIMHAMUUYECKON CHUCTEMBI CO CpEIHEH
KMHETUYECKOU dHEpruel MoCTyNnaTeIbHOrO TEMIOBOTO IBUKEHUS €€ YACTHIL.

TexHruecKue yCcTpoilCTBa U TEXHOJOTUYECKUE MPOIIECCHl: TEPMOMETP, OapoMeTp,
MOJIy4YE€HHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu
Moaenu ABM>KEHHS YaCTHIL BEIISCTBA.
Mopens OpOyHOBCKOTO IBUKEHUS.
Buaeoponuk ¢ 3anuchio peaibHOTO OPOYHOBCKOTO JIBUXKCHHUSI.
Huddysus KUIKOCTEN.
Mopaens onbiTa IITepHa.
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[IpuTsxeHue MOJIEKyI.
Mopenu KPUCTANTMYECKHUX PEmETOK.
Hab6nronenue u uccienoBaHue U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, rabopamopHvle padomul, NPAKMUKYM

HccnenoBanue nporecca yCTaHOBIICHUS TETNIOBOTO PaBHOBECHS NP TEIII0O0OMEHE
MEKy TOpAYEN U XOJIOIHON BOJIOU.

N3yyenue M30TEpMUUYECKOrO0 Tpoliecca (PEKOMEHJIOBAHO  HCIOJIb30BAHUE
1udpoBoii 1abopaTopun).

N3yueHnne n30XopHOro mporecca.

N3yuenue n3o0apHOro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunsl

Tepmogunamuueckas  (T/I) cucreMa. 3ananue BHEITHUX YCIIOBUI
JJIs. TEPMOAMHAMHUYECKON cHUcTeMbl. BHelHne u BHyTpeHHUE mapameTpsl. [TapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBbI KaK CpEJHHUE 3HAYCHUSI BEJIWYWH, ONUCHIBAIOIIUX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

Hynesoe Hayajo TEPMOJUHAMUKH. Camonpou3BoJbHas penakcaus
TEPMOJUHAMHYECKON CUCTEMBI K TEMIIOBOMY PABHOBECHIO.

Mogenbs uaeanbHOrO raza B TEPMOAMHAMUKE — CHCTEMa YPaBHEHUI: ypaBHEHUE
MenneneeBa—Knanelipona # BBIpaKEHUE [JJI1 BHYTPEHHEHM DHEPruu. Y CIOBHUSA
MPUMEHUMOCTH 3TOM MOJIETU: HU3Kas KOHLEHTPAIMs YaCTHUIl, BEICOKUE TEMIIEPATYPBhL.
BripaxkeHue 1711 BHYTPEHHEW SHEPTrUuu OJJHOATOMHOTO WI€aJIbHOIO ra3a.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DOnemenTtapHas pabota B TepMoAuHamuke. Bwruncnenue pabotel 1o rpaduky
npoiiecca Ha pV-nuarpaMmme.

Temnonepenaya kak cnocod U3MEHEHUS! BHYTPEHHEN SHEPTrUU TEPMOAMHAMUYECKON
cucTeMbl 0e3 coBepIieHUs: padoThl. KOHBEKIIMS, TEMIOMPOBOIHOCTD, U3JIyUCHHUE.

KosmmuecTBo Temnotel. Tenno€MKoCcTh Tena. Y aenbHasi U MOJISIpHAS TEMJIOEMKOCTH
BEUIECTBA. YpaBHeHHEe Maliepa. YaenpHas TeIUIOTa CropaHus TOIUMBa. Pacyér
KOJIMYECTBA TEIUIOTHI MpH Tertonepeaayde. [lonstue 06 annabatHoM mporiecce.

[IepBbIil 3akOH TepMOAMHAMUKHU. BHYTpeHHss sHeprus. KoauuecTBo TEIUIOTHI U
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEN SHEPTUU TEPMOAUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TepMOJIMHAMHUKH [JIi PAaBHOBECHBIX IPOILIECCOB: YEpe3 3aJIaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHUCTEMbl IPOXOIUT €AUHCTBEHHAs
annabara. AGCONIIOTHAs TeMIiepaTypa.

BTopoii 3akOH TepMOJMHAMHUKH JJIsi HEPABHOBECHBIX IPOILIECCOB: HEBO3MOXKHO
nepeaarh TEIOTy OT 0oJiee XOJIOAHOro Teja K Oojiee Harperomy 0e3 KOMIIeHCAluu
(Knay3uyc). HeobpaTuMoCTh IPUPOTHBIX MPOIIECCOB.

[TpuHnune! gevcteus TemioBbix MamuH. KIT/.

MaxkcumanbHoe 3Hauenue KII. [{ukn Kapho.
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DKOJIOTMUECKHE aCMEeKThl MCIOJIb30BAaHUSl TEIUIOBBIX JBurarenei. TemioBoe
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE MPOIECCHl:  XOJIOJUIIbHUK,
KOHJIUITMOHED, AU3EIbHBINA U KapOIOpaTOPHBIN JBUTATENH, TapoBasi TypOUHA, OJIyYeHHE
CBEPXHM3KHX TEMIIepaTyp, YTWIM3AIUs «TEIUIOBBIX» OTXOJIOB C HCIOJIb30BAaHUEM
TEIJIOBOTO HACOCA, YTHUIIM3AIUg OMOOPTaHWYECKOTO TOIIMBA JIJISi BBIPAOOTKHU
«TETTOBOI U 3JIEKTPOIHEPIHH.

Jlemoncmpayuu
N3MeHnenune remMnepaTypsl pu auadaTUYeCKOM PaCIIuPEHUU.
Bo3znymHoe oruuso.
CpaBHeHUE yIENIbHBIX TETUIOEMKOCTEN BEIIECTB.
CnocoObl U3MEHEHUsI BHYTPEHHEN YHEPTUH.
HccnenoBanue aquadbaTHOro mporiecca.
KomribroTepHbi€ MOJI€NIN TETIOBBIX JBUTATENICH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul, NpaKmuKym

N3mepenne yaenpHON TEIITOEMKOCTH.

HccenenoBanue nporuecca OCThIBaHUS BELIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

W3yyeHue  B3aMMOCBSI3M  SHEPIMM  MEXMOJEKYJISIPHOTO  B3aUMOJEHCTBUSA
U TEMIEPATypbl KUTIEHUS KUIKOCTEN.

Tema 3. Azpezammnbie cocmoanun eeuyecmea. Pazoevle nepexoovl

[TapooOpa3oBanue W KoHJeHcalus. McmapeHwe W KUIMEHHWE. YIelibHas TersioTa
napooOpa3oBaHusl.

Haceblennble U HEeHachIleHHbIe Mapbl. KauecTBeHHast 3aBUCUMOCTD MJIOTHOCTH U
JABJICHUSl HACBIUIEHHOTO IMapa OT TeMIepaTypbl, MX HE3aBUCHUMOCTb OT O0BbEMa
HACBIILIEHHOT O TTapa. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT AaBJICHUS B )KUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTENbHAS BIIAKHOCTbD.

TBépnoe Ttenmo. Kpucramimueckue u aMop@Hble Teia. AHM3OTPOINUS CBOWCTB
KpuctauioB. IlnaBiaeHue © KpUCTAUIM3auus. YJenbHas TEIUIOTA IUIABJICHHUS.
CyOnumarnusi.

Hedbopmaruu tBEpAOTO Tema. Pactspkenne u ckarue. Casur. Moayns Ownra.
[Ipenen ynpyrux nedopmaruii.

TennoBoe pacuiMpeHue >KUIKOCTEH U TBEPIBIX Tesl, OOBEMHOE M JIMHEHHOE
pacimupeHre. AHFapMOHU3M TEIUIOBBIX KOJICOAHHMI YacTHI] BEUIeCTBa Kak MPUYMHA
TEIJIOBOTO PaCHIMpEHUs TeJl (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B (pa30BbIX MEPEX0IaX.

VYpaBHeHuUe TEII0BOro OanaHca.

[ToBepxHoctHoe HaTskeHHE. KonddUIIMEHT MNOBEPXHOCTHOIO — HATSHKEHHS.
Kanwmnspaele sBneHus. JlaBieHHe MO HCKPUBIEHHOW IMOBEPXHOCTBIO MKUIKOCTH.
dopmyJia Jlannaca.

TexHuyeckue ycTpoWCTBA U TEXHOJOTUYECKUE TMPOLECCHI: KUJIKUE KPHUCTAJLIbI,

14



COBpEMEHHbIE MaTepUabl.

[Tpodeccuu nnxeHep — XuMuk, nHxkeHep — pusuk u T.4. [lonydenne npodeccuii B
CaMapcKoM HallMOHAJILHOM HCCIIE0BATEILCKOM yHUBEpcUuTeTe MMeHH akaaemuka C.I1.
Koponesa.

Jlemoncmpayuu
TennoBoe pacmupeHue.
CBoiicTBa HACKIIIICHHBIX MTAPOB.
Kunenune. Kunenve npu mnoHM>XEHHOM JIaBJICHUH.
N3mepenne cuiibl MOBEPXHOCTHOTO HATSXKEHUS.
OnbITEI ¢ MBUIBHBIMU TNIEHKAMH.
CMauuBaHue.
Kanunnsapxsie aBiaeHus.
Mojiesin HeHbIOTOHOBCKOM JKUIKOCTH.
Cnioco0bl M3MEPEHHS BIAKHOCTH.
UccnenoBanue HarpeBaHus M MJIABJIICHUS KPUCTAJUTMYECKOTO BEIIECTRA.
Bunbr negopmarnuii.
Habnronenue manbix negopmariuii.

Yyenuueckuii sxcnepumenm, 1abopamopHvle padomul, NPaAKMUKym

N3yuyeHne 3akOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

HN3mepenue yaenbHON TEIUIOTHI TUIABJICHUS JIbA.

N3ydeHne cBOMCTB HACBIIIEHHBIX IAPOB.

N3mepenrne aOCONIOTHOM BJIQXHOCTHM BO3JlyXxa M OIIGHKAa MacChl IapoB
B IOMENICHHH.

N3mepenne kordpuiiieHTa moBepXHOCTHOTO HATSKEHHUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JiepopMaliii pe3HHOBOTO 00pasiia OT MPUII0KEHHON
K HEMY CHUJIBI.

Paznen 4. DnekTpoauHAMMKA

Tema 1. dnexmpuueckoe noe
OnekTpu3anmsi Tead W €€ MNPOSIBICHUS. OJNEKTpU4YecKud 3apsna. /[IBa Bupaa

JNEKTPUYECKUX  3apsAnoB. IIpoBOAHMKM, IUDIEKTPUKM W IOJYIPOBOJHUKH.
DJIeMEHTAPHBIN 2JIEKTPUUECKUN 3apsi. 3aKOH COXPAHEHHUs DJIEKTPUUECKOTO 3apsaa.

B3anmopeiictBue 3apsaoB. Toueunsle 3apsanbl. 3akoH Kyiona.

DnekTpudeckoe noiie. Ero AeicTBrE Ha JIEKTPUUYECKUE 3aPSAbI.

Hanpsoxénnocts siexktpudeckoro nois. [Ipodusiii 3apsa. JIlunun Hanpssk€HHOCTH
IEKTPUIECKOrO 1ossi. OMHOPOIHOE IEKTPUUECKOE TTOJIE.

[IoTeHIMAIBHOCTh ~ ANEKTPOCTATUYECKOrO  MOjsA. Pa3HOCTP  NOTEHIMANOB
u Hanpspkenue. [loTeHnuanpHas 5JHEpPrus 3apsaa B DIEKTPOCTATUYECKOM  IIOJIE.
[ToTennman snexkTpocTaTMdeckoro noiid. CBsA3b HANPSHKEHHOCTH IOJSA M Pa3HOCTH
NOTEHIIMAJIOB  JUIA  DJIEKTPOCTATUYECKOTro 1Mojis (KaKk OJHOPOAHOrO, TaK H
HEOTHOPOJTHOTO).
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[IprHIMD CyNIEpIIO3UIIMY IIEKTPUIECKUX TTOJIEH.

[Tone Ttoueunoro 3apsiima. Ilome paBHOMepHO 3apsbkeHHOU cdepsl. Ilome
pPaBHOMEpPHO 3apsbDKeHHOro Mo o00béMy 1mapa. [lone paBHOMEpPHO 3apsKEHHOM
OCCKOHEUHOM IUIOCKOCTH. KapTUHBI JHUHUM HAmpsHKEHHOCTH JTHX TOJIEH W
HKBUITOTEHIMAIBHBIX TOBEPXHOCTEN.

IIpoBOAHMKH B AJIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECHS 3apsA0B.

JIMPNEKTPUKY B DJIEKTPOCTATHYECKOM ToJIE. [[uanekTpudeckas MpOHUIIaeMOCTh
BEILIECTBA.

KongeHncaTtop. OneKkTpo€MKOCTh KOHJIEHCATOPA. IJIEKTPOEMKOCTh ILJIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHoe coenvHEHUE KOHAEHCATOpPoB. llocnenoBarenpbHOE COenMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsyKEHHOTO KOHAEHCATOPA.

JIBM>KEHUE 3apsSHYKEHHOW YaCTULBI B OTHOPOJAHOM JJIEKTPUYECKOM IIOJIE.

TexHuyeckue yCTpoHWCTBA M TEXHOJIOTMYECKHE TMPOLECCHI:  DJIEKTPOCKOTI,
JIIEKTPOMETpP,  DJIEKTPOCTATUYECKAass  3allliTa, 3a3€MIJIEHHE  3JIEKTPONpUOOpOB,
KOH/IeHcaTophl, reHepaTop Ban ae ['paada.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLIUI IEUCTBHS JJIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPS>KEHHBIX IAPUKOB.

DJIEKTPUYECKOE T0JIE ABYX 3apsKEHHBIX MJIACTHH.

Mogens anekTpoctatuueckoro reuepartopa (Ban ne I'paada).

[IpoBOAHUKH B AIEKTPUUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3allIUTa.

Y CTpOUCTBO U ICUCTBUE KOHIEHCATOPA MTOCTOSHHOM U MEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JIEKTPOEMKOCTH INIOCKOTO KOHAEHCATOpa OT IJIOMIAIN IUIACTHH,
PACCTOSIHUS MEXAY HUMU U TUDJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus ANEKTPUUYECKOr0 MOJIs 3apsSyKEHHOT0 KOHJIEHCaTopa.

3apsiika u pa3psjika KOHIAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol, NPAKMUKYM

OruieHka cuil B3aMMOACHCTBUA 3aPSKEHHBIX TEJL.

HabOmronenne npeBpalieHuss SHEPruu 3apsHKeHHOTO KOHJIGHCATOpa B SHEPTHIO
M3JIy4YEHUS CBETOMO/A.

N3ydeHne npoTrekanus TOKA B LEMNH, COAECPKAIIEH KOHIAEHCATOP.

Pacnpenenenue pa3HOCTH MTOTEHIIMATIOB (HAMPSKEHMS ) TIPH MOCIIEI0BATEILHOM
COCJIMHCHUHY KOHJICHCATOPOB.

HccnenoBanue pa3psga KOHAEHCATOPA YEPE3 PEIUCTOP.

Tema 2. [locmoannslii 31eKmpudeckuil mokK
Cuina Toka. [TocTosIHHBIN TOK.
VYcioBuUsL CylIECTBOBAHMS MOCTOSIHHOTO 3JIEKTPUUYECKOTrO TOKA. MICTOUHMKM TOKa.
Hanpsoxenue U u D/1C &.
3akoH Oma JI71s1 y4acTKa LEMH.
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DJIEKTPUYECKOE COIMPOTUBJIIEHUE. 3aBUCUMOCTH CONPOTUBIIECHUS OJHOPOJHOTO
MPOBOJAHUKA OT €ro [JJIWHbl H IUIOWIAJA TONEPEYHOTO CEUCHHS. Y IENbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, TAPAILIETBHOE, CMEIIAHHOE COEIMHEHHNE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX ekTpuueckux uenei. [Ipasuna Kupxroda.

Pabota snekTpudeckoro Toka. 3akoH Jxoyns—Jlenna.

MOIIHOCT  3NEKTPUYECKOro ToOKa. TeruioBas  MOIIHOCTb,  BbLAEISEMAas
Ha PE3UCTOPE.

OJIC u BHyTpeHHEe CONPOTHUBJICHUE HCTOYHHMKA TOKAa. 3akoH OMa Jisl MOJHOM
(3aMKHYTOI1) ANIeKTpUUeCcKOoi 1ienu. MoIHOCTh UCTOYHUKA TOKa. KOpOoTKOe 3aMbIKaHuE.

KoHzeHcaTop B ienu nocTOsSHHOTO TOKa.

TexHruecKue yCTpONCTBA U TEXHOJIOTMYECKUE MTPOLIECCHI: aMIIEPMETP, BOJIBTMETP,
peoCTaT, CYETUHK IIEKTPUUECKON SHEPTUH.

Jlemoncmpayuu

N3Mepenure cuiibl TOKa U HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAMPSDKEHUS IS PE3UCTOpPA, JIAMITbI
HaKaJMBaHUs U CBETOAMOA.

3aBUCUMOCTD CONPOTUBJICHUS IWJIMHIPUYECKUX MPOBOIHUKOB OT JJIMHBI, TIOIIaAN
MONEPEYHOr0 CEYEHUS U MaTepHaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT CONPOTHUBIICHUSI PU TTOCTOSIHHOM
HaMpsKESHUH.

ITpsimoe nzmepenue DJIC. KopoTkoe 3aMblkaHH€ TraJiIbBAHUYECKOTO AJIEMEHTA U
OIIEHKA BHYTPEHHETO CONIPOTUBIICHMUSI.

Cnoco0bI coeTMHeHUsT ICTOYHUKOB Toka, DJ]C Garapeil.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEKTy MTOJII0CAMU HCTOYHHUKA TOKA OT CUJIBI
TOKa B 1ICTIH.

Yuenuueckuii sxcnepumenm, rabopamopHvle padomul, NPAKMUKYM

Hccnenoanne CMEIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3mepenne y1ensHOTO COMPOTUBIICHUS TIPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HATIPSIKEHUS JIJISI JIaMIThl HAKaJTUBAHMUS.

YBenuueHue npenesia u3MepeHus amnepmeTpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHyTpEHHETO COMPOTHUBIICHUSI UICTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu JJIC raapbBaHUYECKOTO dJEMEHTAa OT  BPEMEHH
IIPY KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTSHITMATIOB MEXKTY TIOJFOCAMH UCTOYHHKA TOKA OT CHIIBI
TOKa B IIEMH.

HccnenoBanue 3aBUCHMOCTH TOJIC3HON MOIIIHOCTH HCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax

DNeKTpUYecKasi MPOBOJAUMOCTD Pa3IUYHBIX BEHIECTB. DIEKTPOHHAS POBOJAUMOCTD
TBEPBIX METAJJIOB. 3aBUCHUMOCTh CONPOTHUBJIEHUS METAUIOB OT TEeMIEpaTyphl.
CBepx1mpoBOUMOCTb.
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OnexkTpudyeckuid TOK B BakyyMe. (CBOWCTBAa  DJIEKTPOHHBIX  ITyYKOB.

[TonmynpoBonHuku. CoOCTBEHHASI U IPUMECHAsI IPOBOJAUMOCTb ITOTYIIPOBOJAHHUKOB.
CaoiicTBa p—Nn-nepexona. [lomynpoBoJHUKOBBIE TPUOOPHI.

ONEKTpUYECKUA TOK B JJIEKTPOJUTAX. OJIEKTPOIUTHYECKAs JUCCOLIMALIMS.
Onektponus. 3akonbl Dapanest 17151 ANEKTPOIH3a.

DnexkTpuyeckuid TOK B razax. CamMoCTOSTENbHBIM U HECAMOCTOSTENBHBIA pa3psia.
Pa3iuHbIe TUITBI CaMOCTOSITENBHOTO paspsina. Mosnus. [Tnazma.

TexHUYEeCKue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: Ta30pa3psiIHbIE JIaMIIbI,
AIIEKTPOHHO-JIy4eBasi TpPyOKa, MOJYIPOBOJHUKOBBIE NPHOOPHI: U0, TPaH3UCTOP,
doTtoanof, CBETOAUO[, TajlbBaHWKA, paUHUPOBAHUWE MEIM, BBIIIABKA AJIOMHHUA,
AIEKTPOHHAs MUKPOCKOIIHS.

Jlemoncmpayuu
3aBUCUMOCTh COMTPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.
[TpoBOAMMOCTB TEKTPOIUTOB.
3akoHbI 3nekTposn3a Papajes.
NckpoBoil pa3psia 1 TPOBOAMMOCTh BO3yXa.
CpaBHeEHHE NPOBOJIUMOCTH METAIIOB U MOIYIIPOBOJHUKOB.
OIHOCTOPOHHSISI TPOBOJAUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, 1a60pamopHule pabomul, NPAKMuKym
HaOnronenue snexkrponusa.
N3mepenue 3apsiia 0JHOBAJICHTHOTO HOHA.
HccnenoBanue 3aBUCUMOCTH CONTPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTHKHU JUOJIA.

Pu3n4ecKuil NPAKTUKYM

Crioco6bl m3MepeHus: (U3NYECKUX BEJIUYUH C HCIIOJNB30BAHMEM AaHAJOTOBBIX U
IU(GPOBBIX H3MEPUTENIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHCTEM.
AOCONIOTHBIE W OTHOCHUTENbHBIE MOTPEIIHOCTA HU3MEPEHUN (U3MYECKUX BEJIWYHUH.
OueHka rpaHul] TOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, MCCIICIOBAHUN 3aBUCUMOCTEH (HU3NYECKUX
BEJIMYMH, MPOBEPKA MPEIJIOKEHHBIX THUMOoTe3 (BBIOOPp U3 paboT, ONUCAHHBIX
B TEMAaTHYECKHX pa3ienax «YUYeHHYECKUH OHKCIEPUMEHT, j1a0opaTopHble pabOThI,
MPAKTUKYM»).

MesxknpeaMeTHbie CBA3U

N3yuyenue xkypca ¢usuku yrinyonéunoro ypoBHs B 10 kimacce ocymiecTBisercs
C y4€TOM COJIepKaTEIbHBIX MEKITPEIMETHBIX CBA3EH ¢ KypcaMu MaTeMaTuKu, OUOJIOTHH,
XUMHH, Teorpa(uu U TEXHOIOTHH.

Mesicnpeomemnsle NOHAMUA, CBA3AHHBIE C U3YYEHUEM MEMO008 HAYUHOZO0
no3HanuA: SIBICHUE, HAYYHBIN (PakT, TUMOTE3a, PU3ndecKas BEeIMYMHA, 3aKOH, TEOPHUS,
HAOIO/IEHNE, OSKCIIEPUMEHT, MOJACITUPOBAHUE, MOJENb, HW3MEPEHHE, MOTPEIIHOCTH
U3MEPEHH, N3MEepUTENbHbIE TPUOOPHI, IUPPOBas 1a00paTOPHsL.
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Mamemamuxa: Pemienue cuctemsl ypaBHeHu#. JluneitHas ¢yHkius, mapabona,
ruriep0oia, ux rpaduKy U cBoicTBa. TpuroHoMerpuyeckue GyHKIUU: CHHYC, KOCHHYC,
TAQHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOphl u ux
IPOEKIMH HA OCH KOOPJMHAT, CJIOKEHHE BEKTOPOB.

Buonozua: Mexanumdeckoe JABI)KEHHE B KUBOM mpupone, audpdysus, ocMmoc,
TEIUIOOOMEH JKMBBIX OPTaHM3MOB, TEIJIOBOE 3arps3HEHHE OKPYKAIOLIEH Cpepbl,
yTWiIM3aluss  OMOOPraHMYeCKOTO  TOIUIMBA Ui BBIPAOOTKH — «TEIJIOBOI» M
AJIEKTPOIHEPTUHU, MOBEPXHOCTHOE HATSDKEHHWE U KANWUISPHBIC SBICHUS B TMPHUPOJE,
HIIEKTPUUYECKUE SABJICHHS B )KUBOU IPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHME BELIECTBA, CTPOCHUE aTOMOB M MOJEKYJ, MOJb
BEIIECTBa, MOJIIPHAs Macca, MOJydeHIe HAaHOMATEPUANIOB, TETIOBBIE CBOMCTBA TBEPABIX
TeN, KUAKOCTEH M Ta3oB, >KUJKHE KpPUCTAJJIbl, AJIEKTPUYECKUE CBOMCTBA METAJIOB,
AIIEKTPOJIMTUYECKAS TNCCOIMAIINSA, TATbBAaHUKA, SJIEKTPOHHAS MHUKPOCKOIIHSI.

T'eozcpaghus: BNaXXHOCTh BO3/lyXa, BETPbL, 0apOMETP, TEPMOMETD.

Texnonozua: npeodbpa3oBaHre NBIKEHUH C MCHOJIb30BAHUEM MEXAaHU3MOB, YUET
CYyXOr0 W JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKIHMH (KPOHIITEHH,
pelieTyaTbie KOHCTPYKITUH ), UCIIOJIb30BaHNE 3aKOHOB COXPAHEHHUSI MEXaHUKH B TEXHUKE
(rupockon, BOAOMET U ApPYyTUE), IBUraTeslb BHYTPEHHErO CrOpaHMsl, napoBasi TypOuHa,
OBITOBOM  XOJIONWJIBHUK, KOHJUIMOHEP, TEXHOJOTMU TOJIYYEHUs] COBPEMEHHBIX
MaTepuasoB, B TOM YHUCJIE HAHOMATEpUaIOB, U HAHOTEXHOJIOTUH, AJIEKTPOCTaTUYECKas
3alUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, ra30pa3psIHbIEC JIAMIIbI, MOJTYIPOBOAHUKOBBIE
puOOpPHI, TAIbBAaHUKA.

11 KJIACC

Pa3znen 4. DiiekTpoAuHAMUKA

Tema 4. Macnummnoe none
BzaumopencTBre NMOCTOSIHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM. MarHuTHOE

nosje. Bekrop MarHuTHOW MHAYKUMH. [IpyHUIMN Cynepno3vivy MarHUTHBIX ITOJIEH.
JInHMY MarHUTHOM MHAYKLIHH.

MaruutHoe TmoJjie TMPOBOJHHUKA C TOKOM (IIPSMOro MPOBOJHMKA, KaTYIIKH
U KpyroBoro Butka). OneIT Opcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJY/Ib.

Cuna JlopeHua, e€ HampaBlIeHHME W MOJyJb. JIBUXKEHHE 3apsKEHHOM YacCTHUIIbI
B OJJHOPOJHOM MarHuTHOM Moje. Pa6oTa cuisl Jloperna.

MaruauTHoe nose B Bemectse. DeppoMarHeTuku, napa- 1 JMaMarHeTUKHU.

TexHuueckue yCTpOHCTBA U TEXHOJOTHUYECKHE TMPOUECChl: MPUMEHEHHE
MOCTOSIHHBIX MArHUTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, IJIEKTPOJBUTATEID
Axo0u, yCKOpUTENH 3JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu
Kaptuna nuHul MHAYKIIMM MAarHATHOTO TIOJISI TTOJIOCOBOTO M MOJKOBOOOPA3HOTO
MMOCTOSTHHBIX MarHUTOB.
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KapTuHa nvHMI MarHUTHOM MHAYKUUM MOJISI IJIMHHOTO MPSMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHMKA, KATYIIKH C TOKOM.

B3auMojelicTBrUe 1BYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIOpeH11a HA HOHBI AJEKTPOJIUTA.

HaGnronenue nBrkeHHs MyvKa 3JIEKTPOHOB B MATHUTHOM TIOJI€.

[TpuHIMT AEHCTBHS AIEKTPOUZMEPHUTEIHHOTO MPHUOOpPa MarHUTOAICKTPUUECKOM
CHCTEMBI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul, NPAKMUKyM
HccenenoBanre MarHUTHOTO MOJIS HOCTOSTHHBIX MarHUTOB.
HccnenoBanue cBOMCTB eppOMArHETHKOB.
Hccnenosanue nelcTBUs IOCTOSHHOIO MarHUTa Ha paMKy C TOKOM.
N3mepenue cuipl AMrepa.
N3y4denne 3aBUCUMOCTH CUIIBI AMIIEpa OT CUJIbI TOKA.
OnpeneneHre MarHUTHONM MHAYKIMU HA OCHOBE U3MEPEHMSI CHIIbI AMIIEpa.

Tema 5. dnekmpomacHumuas UHOYKUU

SIBrIeHME DNEKTPOMArHUTHOM MHIAYKIMHU. [I0TOK BEKTOpa MArHUTHOW WHAYKLUU.
OJC wnaykumu. 3akOH DJIEKTPOMAarHWUTHOM uHAyKiuum @Papaznes. Buxpesoe
anexkTpuyeckoe nojue. Toxku Dyxko.

OJ1C mHAYyKIHMHU B TPOBOJHUKE, IBHXKYILEMCS] B OJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NunyktuBHOCTh. KaTynika MHIYKTMBHOCTH B LIENM MOCTOSIHHOTO TOKa. SIBiIeHME
camonHAYyKIuH. DJIC caMOMHIYKITUH.

OHeprus MarHUTHOTO TOJIS1 KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckne yCcTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: MHAYKIHMOHHAS II€Yb,
COJICHOMI, 3aIlATa OT AIEKTPU3ALNHU TN IIPU IBHKEHUM B MATHUTHOM T10JI€ 3€MJIN.

Hoctuxenus  Mononabix  ydenblix  Camapel. CaMapckuil — HallMOHAJIbHBIN
UCCIIe0BaTeNbCKui yHuBepeuteT uMenn akagemuka C.I1. Koponesa.

Jlemoncmpayuu

HaGnronenue saBieHust 31€KTPOMArHUTHON UHYKIIUH.

Hccnenosanue 3apucumoct J/]C MHAYKIIMN OT CKOPOCTH U3MEHEHHSI MArHUTHOT'O
MOTOKA.

[IpaBuo Jlenna.

[Tagenne maruuTa B amFOMUHUEBOM (MEIHOI) TpyOe.

SIBneHue caMOUHTyKIIUH.

HccnenoBanne 3aBucuMoctd DJIC caMOMHAYKIIMH OT CKOPOCTH MU3MEHEHUS CUJIbI
TOKA B LIETH.

Yyenuueckuii sxcnepumenm, rabopamopHuvle padomul, NPaKmuKym
HccnenoBanue sABiIEHUS 3NEKTPOMArHUTHOW UHIYKIIUH.
Onpenenenvne UHAYKIUHA BUXPEBOIO MArHUTHOTO TOJISL.
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WccnenoBanue siBICHUS CAMOMHIYKIIMH.
COopxka MojieNIH JIEKTPOMArHUTHOTO TeHepaTopa.

Pa3znen 5. KosieOanus U BOJIHbBI
Tema 1. Mexanuueckue Konebanus

KonebarenbHas cucrema. CBOOOIHBIE KOJICOAHUS.

["apMonunyeckue konebanusi. KuHematnueckoe U JUHAMHUYECKOE OIMCAaHUE.
DHepreTuueckoe OIKCaHue (3aKOH COXpPAaHEHUs MEXaHW4YeCKoW »sHepruu). BriBon
JUHAMUYECKOTO OINUCAHUSI TapMOHUYECKUX KOJIeOaHUN W3 UX HDHEPreTUYECKOro H
KMHEMAaTUYECKOTO OMUCAHUS.

Ammmutyaa u  Qaza koneOanuil. CBs3b aMIUIUTYIbl KOJEOAHHM HMCXOIHOM
BEJIUYMHBI C aMIUTUTYJJaMU KOJIeOaHH €€ CKOPOCTH U YCKOPEHHUSI.

[leppon wu wyacrora kosnebOanuid. [lepuon wmanblx CBOOOAHBIX KOJIE€OAHUMN
MaTeMaTH4ecKoro MasiTHuka. [lepros1 cBOOOAHBIX KOJIeOaHUM MPY>KUHHOTO MasSITHUKA.

[Tonsitue o 3arTyxaromux KoJjieOaHusiX. BbIHyXIeHHble KosieOanus. Pe3oHanc.
Pe3sonancHass kpuBasg. BimsiHue 3aTyxaHus Ha BHJ  PE30HAHCHOW  KPHUBOW.
ABTOKOJIEOaHUS.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTUYECKUE TPOLECChl: METPOHOM, 4Yachl,
Ka4delid, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Jlemoncmpayuu

3anuck KoJIeOaTeIbHOTO ABUKCHHUSI.

HabGmrogenne HE3aBUCUMOCTH TepUojia MalblX KoOJeOaHWil Trpy3a Ha HUTH
OT aMIUIUTY/IbI.

HccnenoBanue 3aTyxaromux Kojie0aHuid U 3aBUCUMOCTH TTepruoa CBOOOTHBIX
KOJICOAHHI1 OT COMPOTUBIICHUSI.

HccnenoBanue kojnebaHuil rpy3a Ha MAaCCUBHOM MPYKUHE C LIENbI0 (POPMUPOBAHUS
MPEICTABICHUI 00 MI€aTbHON MOJIETH IPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHHUS PHEPTUU TIPHU KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanne BBIHYKICHHBIX KOJIEOAHUH.

Habmronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamoprvle pabomwl, nPpaKmuKym
N3mepenne neproa cBOOOAHBIX KOJIECOAHUI HUTSHOTO U MPY>KUHHOTO MasITHUKOB.
N3ydeHnne 3aKOHOB IBUYKEHUS TeJla B X0J1€ KoJIeOaHW Ha yIIPYTroM MOJABECE.
N3ydenune nBUKEHNS HUTSIHOTO MasTHUKA.
[IpeoOpazoBaHue sHEPTUU B IPYKUHHOM MAasITHUKE.
HccnenoBanue yObIBaHMS aMILTUTYIbI 3aTYXAIOIUX KOJICOAHUIA.
HccnenoBanue BoIHYKICHHBIX KOJICOAHUH.

Tema 2. dnekmpomazHumnule Konedanus

Konebarenbhblii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HI€aIbHOM
KojebarensHOM KoHType. Dopmyna Tomcona. CBsI3b aMILTUTYIBI 3aps/ia KOHIEHCATOPA
C aMIUIUTYAOU CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUHU B UJI€aJIbHOM K0JIeOaTEIbHOM KOHTYpE.

33T}’X21IOHII/IC QJICKTPOMArHuTHBLIC KoJieOaHus. BBIHY)KJ_IGHHBIG QJICKTPOMArHnuTHBIC
21



KOJICOaHMs.
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[TepemeHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUITUTYAHOE U JEHUCTBYIOIIECE
3HAYCHHUE CUJIbI TOKA U HAIMPSDKEHUS TIPU Pa3InyHol (popMe 3aBUCUMOCTH TTEPEMEHHOTO
TOKa OT BPEMEHHU.

CunycouJanbHbli TEPEMEHHBIA TOK. Pe3ucTtop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTA B IENH CHUHYCOWJAIBLHOIO IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKEeHU.

Wneanvueiii  Tpancpopmatop. IlpomsBoacTtBo, mepenada u  MOTpeOIeHHE
AIEKTPUYECKON IHEPTUH.

DKOJIOTUYECKHUE PUCKUM MpU  TMPOU3BOJACTBE  AjeKTposHeprun. KynbTypa
MCIIOJIB30BaHUs AJIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HMU.

TexHn4ecKre yCTpOMCTBA M TEXHOJOTMYECKUE MPOILIECCHI: IEKTPUUECKHUI 3BOHOK,
reHepaTop MePEeMEHHOTO TOKa, TUHUU dJIEKTpoIiepeay.

Jlemoncmpayuu

CB0OOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS.

3aBUCHUMOCTD YaCTOThl CBOOOAHBIX KOJIEOAHUN OT MHIAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMmsbl 3JIEKTPOMAarHUTHBIX KOJICOaHUH.

['enepaTop He3aTyXaroLUX AIEKTPOMArHUTHBIX KOJIeOaHUH.

Mopeinb 31eKTPOMarHuTHOTO TeHepaTopa.

BoinykieHHbIE CHHYCOUAJIbHBIE KOeOaHusl.

Pe3ucrop, kaTyiika HHIyKTUBHOCTH U KOHJIEHCATOP B LIENU IEPEMEHHOIO TOKA.

Pe3oHanc mpu  1NOCIENOBAaTENbHOM  COEAUHEHUM  PE3UCTOPA,  KaTYLIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

VYeTpoiicTBO M NpUHLIMI AEHCTBUA TpaHCPopMaTopa.

Mopneinb TMHUY 3JIEKTPOIIEPEAAYN.

Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomul, NPAKMuKym

N3yuenue Tpancopmaropa.

HccnenoBanne TMepeMEHHOTO TOKa dYepe3 IMOCIeI0BATeIbHO COCIUHEHHBIC
KOH/ICHCATOp, KaTyIIKy U PE3UCTOP.

Hab6nronenue 31eKTpoMarHuTHOTO pe30HaHca.

Hccnenoanue pabOTh HCTOYHUKOB CBETA B IS IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpomMazHUmMHbsle 60IHbl

MexaHndecKkre BOJIHBI, YCIOBUS UX pacrpocTpaHeHus. [lonepeyunbie u mpoaoabHbIe
BOJIHEI. [lepron, ckopocTh pacnpocTpaHeHHs U JIMHA BOJIHBI. CBOMCTBA MEXaHUUECKUX
BOJIH: OTPKECHUE, IPEJIOMJICHUE, UHTepPEPEHITU U TUPPAKIIHSL.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymOBOE€ 3arpsi3HEHHE OKPYKAIOLIEN CPEMBI.

DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBUSI M3Iy4YEHUS DSJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTanys BEKTOPOB , , B 3JIEKTPOMAarHUTHOW BOJIHE.

CBOIICTBA 2JIEKTPOMAarHUTHBIX BOJIH: OTpPaXXKEHUE, NPEJIOMIICHUE, TOJISIpU3aLIUs,
uHTepdepeHus u qudpaxims.
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[IIkana >IEKTPOMArHUTHBIX BOJH. IIpUMEHEHME DIIEKTPOMAarHUTHBIX BOJH
B TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3u U TeneBuAcHU. Pannonokanms.

DIEKTPOMarHUuTHOE 3arpsI3HEHNE OKPYKAIOLEH CPEJIbI.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHME: MY3BbIKAJIbHbBIC
UHCTPYMEHTBI, pajap, paauonpuEMHHK, TeIeBU30p, aHTeHHa, Tenedon, CBU-meus,
YIBTPA3BYKOBasl TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jlemoncmpayuu

ObpazoBanue 1 pacpoCTPAHEHUE MONIEPEYHBIX U MPOJIOIBHBIX BOJIH.

Konebmmomieecs Te0 Kak MICTOYHHK 3BYKA.

3aBUCUMOCTbD JJIMHBI BOJHBI OT YaCTOThI KOJICOAHUH.

HabGutoienue otpakeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habimtonenue natepdepeHnn u Auppakiiny MEXaHUYECKUX BOJIH.

AKYCTHYECKHU PE30OHAHC.

CBolicTBa ynbTpa3ByKa U €ro IPUMEHEHHE.

HabGnrogenue cBsi3u rpOMKOCTH 3ByKa U BBICOTBI TOHA C aMIUIUTYA0M U YaCTOTON
KOJICOaHMIA.

HccnenoBaHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, NPEJIOMIICHHUE,
noJisipu3anys, 1upakius, tHTepPepeHLus.

Oo6HapyxeHue UHPPaKPaCHOTO U YIbTPAPHOICTOBOTO U3ITYUCHUH.

Yuenuueckuii sxcnepumenm, rabopamopHvle padomul, NPaAKMUKYM
N3ydeHune napamerpoB 3ByKOBOU BOJIHBI.
N3ydeHune pacnpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxka

[IpsAMonMHEHOE PaCIIPpOCTPAHEHUE CBETA B OJHOPOIAHOM cpene. Jlyu cBera.
ToueuHbIl NICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbl OTpakeHHMst cBera. llocTpoeHue H300paKeHUI
B TUI0CKOM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHbI NPETOMIICHHS CBeTa. AOCOJIOTHBIA IMOKA3aTeNb
npenoMiieHns. OTHOCHUTENBHBIN MMOKa3aTellb NpeaoMiIeHUs. II0CTOSIHCTBO 4acTOTHI CBETa
Y COOTHOLIEHHWE JUIMH BOJIH IIPHU MEPEX0JE MOHOXPOMATUUYECKOTO CBETA YEPE3 TPAHULLY
paszaena IByX ONTUYECKUX CPEL.

Xon nyueit B mpusme. [{ucnepcus ceera. CioxHbIi cocta Oenoro ceera. L{Ber.

ITonmHoe BHyTpeHHee oTpaxkeHue. lIpenenpHbI yros MOJHOTO BHYTPEHHETO
OTPaKECHMUS.

Cobuparoniyie U paccerBarolye JuH3bl. ToHKas JuH3a. POKYCHOE pacCTOSTHUE U
ONTHUYECKas CHJIa TOHKOM JIMH3bl.  3aBUCUMOCTh  (POKYCHOTO  PacCTOSHUS
TOHKOW c(epruecKkol IJMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOTO IOKa3aTels
IIPEJIOMIICHUS.

dopmylia TOHKOM JIMH3bI. Y BEJIMYECHUE, JaBAEMOE JIMH30M.
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Xox ny4a, IPOLIEAIIEr0 JMH3Y IIOJ IIPOU3BOJIBHBIM YIVIOM K €€ TJaBHOM
ontudeckoi ocu. [locTpoenne n3o0pakeHni TOUKU U OTpe3Ka MPsIMOM B COOMPAIOIINX U
pacCenBarOIINX JUH3aX U UX CUCTEMaX.

Ontuueckue npubopsl. Paspemaromas crnocoOHOcTh. ['7a3 kak onTuyeckas
CUCTEMA.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONITUKHU.

BonnoBas onrtuka. MHtepdepenuus cBera. KorepeHTHblE MCTOYHMKHU. Y CIOBUSA
HAOIO/ICHUS MAaKCUMYMOB M MHUHHUMYMOB B HHTEpP(EPEHIIMOHHOW KapTHHE OT ABYX
KOT'€pEHTHBIX HCTOYHUKOB. [IprMepsl KJ1acCUUECKUX UHTEPPEPEHLMOHHBIX CXEM.

Hudpakmus cseta. dudpakiuonHas pemérka. YclioBue HaOMIOACHUS TIaBHBIX
MaKCHMYMOB IIPY NIaJICHUM MOHOXPOMAaTHYECKOT0 CBETa HA TUPPAKIIUOHHYIO PELIETKY.

ITonspusanus ceera.

TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKHE MPOLECCHL: OUYKH, JyNa, IEPUCKOIL,
¢oroanmapaT, MHUKPOCKOI, MPOEKIHOHHBIA ammapar, M[POCBETIEHUE ONTUKH,
BOJIOKOHHAsI ONTUKA, AUPPAKIIMOHHAS PELIETKA.

Jlemoncmpayuu

3aKOHBI OTPAXKEHHUSI CBETA.

HccnenoBanue npenomiaeHus CBETA.

Ha6nronenue nmoaHoro BHyTpeHHET0 OTpakeHus. Moiens CBETOBO1A.

HccnenoBanre Xxo[a CBETOBBIX IMyYKOB YEpPE3 IMIIOCKOMAPAUIENbHYIO IUIACTUHY U
pU3MY.

UccnenoBanue cBOWCTB M300payKeHUH B IMH3AX.

Mojienn MUKPOCKOIIA, TEJIECKOMA.

Habntonenue unrepdepeHium crera.

HaGnronenue 11BeToB TOHKUX TUIEHOK.

Habnronenue nudpakunu crera.

N3yuenue auppakinOHHON pEeETKY.

Hab6nronenne nudpakiimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue nonsipuzanuu cBeta.

[IpumeHeHne NoJISIpOUI0B JISI U3YyUYECHHSI MEXaHUYECKUX HaIPSKCHU.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomsi, NPAKMUKyM

W3mepenue mokasaresi MpeIOMIICHHUS CTEKIIA.

HccnenoBanue 3aBHCUMOCTH (DOKYCHOTO PAacCTOSHUS OT BelecTBa (Ha mpuMepe
KUJKUX JIUH3).

N3mepenue poKyCcHOro pacCTOSHUS pacCEUBAIOLINX JIHH3.

[Tony4yenne n300paXkeHUs B CUCTEME U3 TUIOCKOTO 3epKasla U JINH3BI.

[Tomyuenune n300pakeHus B CUCTEME U3 BYX JIUH3.

KoHncTpynpoBanue Te1ecKOnMYecKux CUCTEM.

Ha6monenue nudpaxkium, nHTEpPEepeHIINN U NOISIPU3AIIH CBETA.
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N3ydenne nonasipuzauu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTH AUIIIEKTPHUKA.

N3yuenue naTepPepeHInm J1a3epHOTO U3TyUYEHUS HA BYX LIESIX.

Hab6nronenue qucnepcun.

Hab6nronenue u uccienoBanue MudpakiMOHHOTO CIEKTPa.

N3mepenune nqimHbl CBETOBOW BOJIHBI.

[TomydyeHne cCreKkTpa W3JIYYCHHS CBETOAMOAA TMPU TOMOIIU TU(PAKIIMOHHOM
PEIIETKMU.

Pa3znen 6. OCHOBBI ClIEIIHAJILHOM TEOPUH OTHOCUTEJIBLHOCTH

['paHvipl IPUMEHMMOCTH KJIACCHMYECKOM MexaHuku. [locTynaTel crenuaibHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON uHTepBan. lIpeoOpazoBanus Jlopenua. YcioBue
NPUYUHHOCTU. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE BpPEMEHU U
COKpallEHUE JJITUHBI.

DHEPrus U UMITYJIbC PEIISITUBUCTCKON YaCTHUILBI.

CBs13b MaccChl € 3HEPIUEN U UMITYJILCOM PEJIATUBUCTCKOM YaCTULIBI. DHEPIUs ITOKOSI.

TexHU4ecKkue yCTpoWCTBA M TEXHOJOTHYECKHE IPOLIECCHI:  CIyTHUKOBBIE
MPUEMHHKHU, YCKOPUTEU 3apsKEHHBIX YACTHIL.

Yyenuueckuii sxcnepumenm, rabopamopHvie pabomul, NPaAKMUKyM
OmnpeneneHrue UMITYJIbCa M DHEPTUU PEIATUBUCTCKUX dYacTuil (1o ¢doTtorpadusm
TPEKOB 3aPSKEHHBIX YaCTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢pusuka
Tema 1. KopnycKynapHo-60aH0601L Oyanu3m

PaBHOBecHOE TerioBoe u3ydeHue (M3JIydeHue adCOMIOTHO YEPHOTrO Tema). 3aKOH
cmeieHusa Buna. ['nnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUsi U UMIYJILC POTOHA.

®otoadpdexr. Onbitel A.I'. CroneroBa. 3akoHsl ¢oTodddekra. YpaBHEHUE
Oitmreitna 1t potodrddexra. «Kpachnas rpanuiiay Gorosrddexra.

JlaBnenue cBera (B 4YaCTHOCTH, JABJICHUE CBETA HA a0COJIIOTHO MOTJIOMIAIOIIYIO U
abCoOMIOTHO OoTpaxarolryro moBepxHocTs). OnbiThl [1.H. JleGenena.

BomnnoBeie cBorcTBa wactull. Bomubl ne bpounsa. nuHa BomHbl ae bpound u
pasMmepbl 00JacTH JIOKadU3alMKU JBHXKYIIecs dactuubl. KopryckynsipHO-BOIHOBOM
nyanusMm. Jludpakius 21eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka wusmepenuit B Mukpomupe. COOTHOIICHHS HEONpeAeTEHHOCTEN
['eitzendepra.

TexHuyeckue yCTPOHCTBA U TEXHOJOTMYECKHE TPOLECCHI:  CIIEKTPOMETD,
dboTorEeMEHT, (DOTOTATUNK, TYHHEIIBHBI MUKPOCKOTI, COJTHEUHAs OaTapesi, CBETOIHOI.

Llemoncmpayuu

dotordhexT Ha yCTaHOBKE C IMHKOBOM TIJIACTHHOM.

UccnenoBanue 3akoHOB BHENTHETO GoTodhdexTa.

UccnenoBanmne 3aBUCUMOCTH COIIPOTHBIICHUS TIOJTyTIPOBOTHHKOB
OT OCBELEHHOCTH.
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CBeToauo.
Conueunas 6aTtapes.

Yuenuueckuii sxcnepumenm, 1abopamopHvle padomul, NPAKMUKYM
Hccnenoanue poTope3ucTopa.
N3mepenne nocrosiaHoi [lnanka Ha ocHOBe uccienoBanus porordpdexra.
UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOAUO/ OT HAIIPSAKEHUS.

Tema 2. @Qu3zuka amoma

OneITBl MO HCCIAEAOBAaHUIO CTpoeHUs artoma. llmanerapHas wmoxenp aroma
Peszepdopna.

[Toctynatel bopa. M3nydenune u morjoieHue (OTOHOB MpU MEpPEXoie aToma
C OJJTHOTO YPOBHS SHEPTUH HA IPYTOM.

Bunpl ciektpoB. CiekTp ypOBHEN SHEPTUH aTOMa BOJIOPOA.

CroHTaHHOE U BBIHYXICHHOE U3JIydeHHE cBeTa. Jlazep.

TexHuyeckne yCcTpouCTBa U TEXHOJIOTUYECKHUE MPOLIECCHI: CIIEKTPAIbHBIN aHAIU3
(cekTpocKoI), Ja3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Habmronenune nuHeyaThIx CIIeKTPOB.
YCTpOUCTBO U IEMCTBUE CYETUYNKA HOHU3UPYIOIIUX YACTHII.
OnpeneneHue IIUHBI BOJIHBI J1a3€PHOTO U3ITYYCHUS.

Yuenuuecxuii sxcnepumenm, nabopamophvie pabomol, NPAKMUKYM

HaOnronenue nuHeiyaToro crexkTpa.

HccnenoBanue CHEKTpa Ppa3peKEHHOTO AaTOMApHOIO BOJOPOJa W H3MEpPEHHUE
nocrosiHHoM Punbepra.

Tema 3. Duzuxka amomHozo A0pa u INEMEHMAPHBIX YACHUY

Hyxnonnast monens simpa ['elizen6epra—Banenko. 3apsin siapa. MaccoBoe 4nciio
sapa. U30Torsbl.

PannoaktuBHOCTh. Asbda-pacnan. DJIEKTPOHHBIM U MO3UTPOHHBIA OeTa-pacra.
["'amMma-n3nyuyenue.

3aKOH paJiMOAKTUBHOrO pacnaaa. PaaroakTuBHble H30TOMNBI B Tpupoe. CBoiCTBa
MOHU3UPYIOIIETO W3IydyeHHs. BiMsHue paauoakTUBHOCTH HA JKUBBIE OPTraHU3MBI.
EctecTBenHbIil ¢poH uznyuyenus. Jozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHbie cunbl. [ledekT Maccol siapa.

Anepubie peakuuu. [lenenue m cunre3 smep. SAnepHsie peaktopsl. [IpoGiembl
YOPaBISEMOr0 TEPMOSAEPHOTO CUHTE3a. JKOJOTMYECKUE ACTEKTHI Pa3BUTHUS SIEPHOMN
DHEPIEeTUKH.

Mertonbl perucTpanuu u VCCIIEIOBAHNS AIIEMEHTAPHBIX YaCTHLLI.

OyHIaMEHTAIBHBIE B3aUMOJICHUCTBUSA. baprOHbBI, ME30HBI U JIENITOHBL.
[IpencraBnenne o CtaHaapTHON Moaen. KBapK-Trirt0OHHAass MOJEb AIPOHOB.
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®dusuka 3a npeaenamu CrangaptHoi Mojenu. TEmMHas Matepusi U TEMHasi YHEPTUSL.

EnnncTBO puznueckoi KapTUHBI MUpA.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: JO3UMETP, KaMmepa
BuiibcoHa, sAEpHBIA pEaKTOp, TEPMOSAJEPHBIM pEaKkTop, aroMHas OomO0a, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomsl, NPAKMUKYM
HccnenoBanue TpekoB 4acTull (110 TOTOBLIM (hoTOTpadusim).
HccnenoBanue paiioakTUBHOTO (POHA C MCMOIB30BaHUEM JI03UMETPA.
Nzyuenue normiomieHus 0eTa-4acTUI] ATFOMUHHAEM.

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Ortansl pa3BUTHSA acTpOHOMMHM. [IpuknamHOe M MHUPOBO33PEHUECKOE 3HAYCHHE
actpoHomuu. [[puMeHUMOCTh 3aKOHOB (DUBUKH JJI1 OOBSICHEHUS TPUPOIBI KOCMUYECKHUX
00OBEKTOB.

Merto/1bl aCTpOHOMUYECKUX UcCcIeq0BaHN. COBPEMEHHBIE ONITHYECKUE TEJIECKOIIBI,
PaaNoOTENEeCKOIbl, BHEATMOC(EpHAst aCTPOHOMMUSI.

Bun 3Bé3nHoro neba. Co3Be3aus, sipkue 3BE3/1bl, TIAHETHI, KX BUAUMOE JIBUKECHUE.

ConHeuHas cucrtema.

Comnue. ConHeuyHas akTUBHOCTh. MlcTouHuk 3Heprun CoJiHIA U 3BE3 .

3BE3ABI, UX OCHOBHBIE XapaKTEPUCTUKH. Jlmarpamma «CIEKTpaJbHBIM KIacc —
CBETHUMOCTBY». 3BE3bl TJABHOW TIOCJIEIOBATENBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» JIJISl 3BE3]l IJIaBHOW MOCJIEI0BATEIbHOCTH. BHYTpEeHHEE CTpOEHHE 3BE3L.
CoBpeMeHHBIE MPEICTaBICHUS O MPOUCXOXKICHUN U HBOJOIMK COoJHIIa U 3BE3/. DTallbl
JKU3HU 3BE3.

Muteunsiii [yTe — Hama ["anmaktuka. [lonoxenue u nuxenune Connua B ['anakTuke.
Tunsl ranakTuk. PaguoranakTuku u kBazapbl. UEpHBIE ABIPHI B S/Ipax rAIAKTHK.

Bcenennas. Pacmmpenne Bcenennoit. 3akon Xa06ma. Pa3zberanue rajiakTuk.
Teopus bonbioro B3peiBa. PenukroBoe nsinydyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeméunpie mpobsieMbl aCTPOHOMUM.

Yyenuueckue nabnrooenus
HaGmionenust 3BE€31HOrO0 HeOa HEBOOPYXKEHHBIM TJIA30M C HCIOJIB30BAHHEM
KOMIBIOTEPHBIX MPUJIOKEHUN ISl ONpEAeNICHUsI TOJOXKEHHs  HEeOECHBIX OOBEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHBIE cO3Be3/1isl CEBEPHOIo MOIMyLIapHs U SIPKUE 3BE3/IBI.
Ha6monenus B Teneckon JIyHbl, MiIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTLJICHHI.

Pu3nyecKuil NPAKTUKYM

Crioco0Obl m3MepeHuss (PU3NUECKUX BEJIUYWH C HWCIOJH30BAHUEM AaHAJIOTOBBIX H
MU(POBBIX H3MEPUTEIBHBIX TMPUOOPOB W KOMITBIOTEPHBIX JTATUYUKOBBIX CHCTEM.
AOGCONIOTHBIE W OTHOCHUTENbHBIC TOTPENIHOCTA W3MEpPEHUU (U3UYECKUX BEIWYHUH.
O1neHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHHM, UCCIEAOBAHUIN 3aBUCHUMOCTEH (PU3MUECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX THUMOTE3 (BBHIOOP M3 pabOT, OMHMCAHHBIX
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B TEMaTHUYECKHX pa3zlieliaX «YUEeHWYECKHUH OJKCIEpHUMEHT, JlabopaTopHbIe pPalOTHI,
MIPAKTHKYM).

O6o0maromee NOBTOpEeHME

OO6o00mmenre M cuCTeMaTu3alus COACPKAHMS pasfenoB Kypca «MexaHuKay,
«MonekynsipHas (Qu3uka U TEPMOAMHAMHKAY, «IDNeKTpoAuHamuka», «Komnebanus u
BOJIHBI», «OCHOBBI CHEIHAIBHON TEOpPHH OTHOCUTEIbHOCTHY, «KBaHTOBas (usmkay,
«IJNEeMEHTBI ACTPOHOMHHU U aCTPODUIUKI.

Ponb pu3uku u acTpOHOMHUM B YKOHOMHUYECKOU, TEXHOJIOTMYECKOM, COLIMAIbHON U
ITHYECKON cdepax AeITeTbHOCTH YeNOBEKa, poJib U MECTO (M3HKH U aCTPOHOMUU
B COBPEMEHHOM  HAay4yHOM  KapTMHE  MHpaA,  3HAYCHHE  OIMCATEIIBHOW,
CUCTEMATU3UPYIONIEH, OOBSICHUTEIBHOW M TMPOTHOCTUYECKON (GYHKIUNA (HU3MIECKOM
TEOpHUH, pOJib (PU3UUECKOW TEOpUU B (POPMHPOBAHUHU MPEICTABICHUN O (PHU3UUECKOM
KapTUHE MHpa, MECTO (U3NYECKOM KapTUHBI MHpa B OOLIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJIE.

MesxknpeaMeTHble CBA3U

Nzyuenue kypca ¢u3uku yriyonéHHoro ypoBHs B 11 kiacce ocymiecTBiseTCs
C Y4ETOM COJIepKaTENIbHBIX MEKIIPEIMETHBIX CBA3EH ¢ KypcaMu MaTeMaTUKU, OMOJIOTHH,
XUMUH, reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemusie NOHAMUA, CEA3AHHBIE C UZYUEHUEM MEMO008 HAYUHO20
no3nanua: SABICHUE, HAYYHbIN (akT, TUNOTE3a, (pU3nUecKas BeITUYMHA, 3aKOH, TEOPHs,
HaAOJIIOJIEHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE, MOTPEIIHOCTH
U3MEPEHUH, U3MEPUTENBHBIE TPUOOPHI, LU POBas Ta00paTOPHSI.

Mamemamuxa: Peuienue cuctemMbl ypaBHeHUN. Tpuronomerpuyeckue GyHKIUU:
CHUHYC, KOCHHYC, TaHI'€HC, KOTAHIE€HC, OCHOBHOE€ TPUIOHOMETPHUYECKOE TOXKIECTBO.
BekTopbl M MX NPOEKIMM HAa OCU KOOPAMHAT, CIIOKEHUE BEKTOpPOB. [Ipom3BoaHBIE
aneMeHTapHbIX (QyHKUuH. [Ipu3Haku mompodust TpeyroabHUKOB, ONPEAEICHHUE TUIOIAIu
I0CckuX (uryp u oobEMa Te.

Buonozus: >nexTpruuecKkue sIBICHUS B )KUBOW MPUPOJIE, KOJeOaTeIbHbIe IBHKCHUS
B JKMBOW MPUPOJE, D3KOJOIMYECKUE PHUCKH IPU MPOU3BOJACTBE SIIEKTPOIHEPIUH,
AIIEKTPOMATrHUTHOE 3arpsi3HEHHE OKPYXKAIOLIEH Cpellbl, YJIbTPa3ByKOBasi IHWAarHOCTHKA
B MEJULMHE, ONITUYECKHE SIBJICHMSI B )KUBOU MPUPOJIE.

Xumusn: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPJIBIX Tell,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIEKTPAIbHBINA aHAJIHU3.

T'eocpagpusa: marHuTHBIE TONIOCA 3€MIIM, 3aJIEKU MArHUTHBIX PyZ, (POTOCHEMKA
3eMHOM MTOBEPXHOCTH, ceiicmorpad.

Texnonocus:  TPUMEHEHHE  TMOCTOSHHBIX  MarHUTOB,  3JEKTPOMArHUTOB,
ANEKTpOJBUTATENb SIKOOM, reHepaTop MEPEMEHHOI0 TOKA, MHAYKIIMOHHAS T€4b, JIMHUU
ANIEKTpOIIepeaay, 3JEKTPOJBHUraTeib, panap, paJIduONpPHUEMHHUK, TEJIEBU30p, AHTEHHA,
tenepon, CBU-nieupb, ynbTpa3ByKoBasi JUarHOCTUKA B TEXHUKE, TPOEKIIMOHHBIN anmapar,
BOJIOKOHHAsl ONTHKA, COJIHEYHAss Oarapesi, CIyTHUKOBbIE MPUEMHHUKH, sAEpHas
DHEPreTrKa U SKOJOTMYECKHUE aCIEKThI €€ pa3BUTH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHHS YyueOHOro mnpeaMera «®DuU3UKa» TOIKHBI
OTpaXXaThb  TOTOBHOCTh W  CHOCOOHOCTh  OOydYarommxcsi  PYKOBOACTBOBATHCS
chOpMHPOBAaHHOW BHYTPEHHEH TMO3WIMEH JUYHOCTH, CHCTEMOW IICHHOCTHBIX
OpHUEHTAlM{, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIUX TPATUITUOHHBIM
IIEHHOCTSIM POCCHUUCKOTO OOINECTBA, PACHIUPEHHE >KU3HEHHOTO OIbITa M OIbITa
JEATEIbHOCTH B MPOLIECCE PEANU3ALMUA OCHOBHBIX HANPABICHUN BOCHUTATEIbHON
JESTEIBHOCTH, B TOM YUCJIEC B YACTH:

1) rpaxIaHCcKoro BOCIIMTAHUS:

C(OPMHPOBAHHOCTh TPAKIAHCKON MMO3UIMH OOYYaroIIerocsi KakK aKTHBHOTO
¥ OTBETCTBEHHOI'O YICHA POCCHICKOTO OOIIIECTBA;

NPUHATHE TPATULIMOHHBIX 00IIIeYEITOBCUCCKUX I'YMaHHUCTHYECKUX
U IEMOKPATHYECKUX [ICHHOCTENH;

TOTOBHOCTh BECTH COBMECTHYIO [EATCIBHOCTh B HHTEpEcax TIPaXkIaHCKOTO
00I1IeCTBa, Y4aCTBOBATh B CAMOYIIPABJICHHH B 00pa30BaTEe/IbHOW OPraHU3aIiH;

yMEHHE B3aUMOJICHCTBOBATh C COIMAILHBIMA MHCTUTYTAMH B COOTBETCTBUHU C MX
(GYHKIHUSIMU ¥ Ha3HAYEHUEM,

TOTOBHOCTH K TYMaHUTAPHOM U BOJIOHTEPCKOM JACSITEIBHOCTH;

2) MaTPUOTHYECKOTO0 BOCIIUTAHUS:
c(hOpPMHUPOBAHHOCTH POCCUNUCKON TPAXKIAHCKON MICHTHUYHOCTH, TATPUOTH3MA;
IICHHOCTHOE OTHOIIEHHWE K TOCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHMCKUX YUEHBIX B 00JaCTH (PU3UKU U TEXHUKE;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBE/ICHUSI;

CIIOCOOHOCTh  OIICGHMBATh CHUTYyalldl0 U TPUHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTHUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH, B TOM YHUCIIE
B JIEATEIILHOCTH YYEHOTO;

OCO3HaHME JTUYHOTO BKJI/Ia B IOCTPOCHUE YCTOMUHUBOTO OYIyIIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:
3CTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas CTETUKY HAYYHOT'O TBOPUYECTBA,
npUCylero (pU3N4ecKoi HayKe;

5) Tpy10BOro BOCIIMTAHMS:

MHTEpeC K Pa3NuuHbIM cdepam NpodhecCHOHANBHOW AEATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3HKOW M TEXHUKOM, yMEHHE COBEpILIaTh OCO3HAHHBIN BHIOOp OymyIiei
npodeccuu 1 peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIAHBL;
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TOTOBHOCTB U CLIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa3oBaHUI0 B 001acTH (PU3NKHU
Ha TIPOTSHKEHUN BCCH JKU3HMU;

6) IKOJIOrHYeCKOr0 BOCIUTAHUS:

chopMHPOBAHHOCTH IKOJIOTHUECKOHN KYJIbTYphI, 0CO3HAHHE MII00ALHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

TUIAHUPOBAHKE U OCYIIECTBICHHE ACHCTBHUI B OKPYKAIOIICH Cpejic Ha OCHOBE
3HAHMSA 1[eJIeH YCTOWYUBOTO Pa3BUTHS YEIIOBEUCCTBA;

Pacimmpenue ompiTa IEATEIBHOCTH DKOJOTHYECKON HAIMpPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUH 10 (Ppr3HKe;

7) eHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA PU3NUECKON HAYKH;

OCO3HAHME LIEHHOCTH HAay4YHOW JEATEIbHOCTH, TOTOBHOCTH B IPOLIECCE U3YUYEHUS
(GU3MKM ~ OCYIIECTBIATH  MPOEKTHYHO M HCCIEJOBATENbCKYI  JI€ATEIbHOCTh
WHIUBUYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHbIC Y4eOHbIE NeiiCTBHUSA
ba3oBble JJornveckue qeMcTBHUA:

CaMOCTOSITeILHO (hOPMYJIMPOBATH M aKTYaJIU3UPOBATh MPOOIIeMy, pacCMaTprBaTh
€€ BCECTOPOHHE;

ONPEACIISITh LIEJIU AEATEIIBHOCTH, 3a7aBaTh TApAMETPhI U KPUTEPUU UX JOCTUKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TMPOTUBOPEUMST B pacCCMaTpPUBAEMbIX (DU3NUECKUX
SIBJICHUSX

pa3pabaTpiBaTh IUTAH pEIICHHS NPOOJeMbl C YyYE€TOM aHaIM3a HMEIOIIUXCS
MaTepUaJIbHBIX 1 HEMATEPUATIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBHI B JACATEIHLHOCTh, OLIECHUBATh COOTBETCTBUE PE3YJIHTATOB
11EJISIM, OIICHUBATh PUCKH MOCJIEACTBUMN JNESITEILHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH padOTy B YCIOBUSX PEATbHOTO, BUPTYAJIHHOTO U
KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBINJICHUE TP PEIISHUH KU3HEHHBIX IMPOOJIeM.

ba3oBble ucciieqoBaTe/IbCKHe 1eHCTBUSA

BJIQIeTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMH TMOHATHSIMH W METOAaMH
buznueckoil HayKu;

BJIQ/ICTh HABBIKAMH y4eOHO-MCCIIEIOBATENIbCKOH M TPOEKTHOH JesITeThHOCTH
B oOnactu (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY IOMCKY
METOOB peuIeHNs 3a7a4 (PU3NYECKOTO COepKaHUs, TIPUMEHEHUIO PA3IMYHBIX METOJI0B
MIO3HAHUS;

BJIaJ€Th BHUJAMHU JIEATEIBbHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTaLNH, TPEoOPa30BaHHUIO U MPUMEHEHHUIO B PA3IMYHBIX Y4EOHBIX CUTYalUsX,
B TOM YHCJI€ IPY CO3/IaHUU y4EOHBIX MMPOEKTOB B 00JacT (DU3MKHU;
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BBISIBJIATH TPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJM3UPOBATh 33J1a4y, BHIJBUTATh
TUNOTE3y €€ peleHus, HaXOAUTb apryMEHTHI [Tl I0Ka3aTebCTBA CBOMX YTBEPKICHHIM,
3aJ]aBaTh MapaMeTPhbl U KPUTEPHUH PEIICHUS;

aHAJTM3UPOBATh IMOJyYEHHBbIE B XOJE PEIICHUsS 3aJaydl pe3ysbTaTbl, KPUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHUSX;

CTaBUTh M  (OpPMYJUMpPOBaTh COOCTBEHHBIE 3aJadyd B  00pa30BaTEIbHOU
JeSITEeILHOCTH, B TOM YHCIIE TIPU U3yYeHUH (DU3UKH;

JaBaTh OL[CHKY HOBBIM CUTYAIUsIM, OLICHUBATh IPHOOPETEHHBII OTIBIT,

yMETh MEPEHOCUTh 3HaHWA 1O (QHU3MKe B  MPAKTUYECKYIO  00JIacTh
KHU3HENIeATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE UCH, TIPEJIaraTh OPUTHHAIBHBIC TIOJXObI  PEIICHUS;

CTaBUTh MIPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE albTEePHATUBHBIC PELICHUS.

Pabora ¢ unpopmanmeii:

BJA/JE€Th HAaBbIKAMU TOJMydyeHUs HUHGpopMauuu (HU3MUECKOTO  COJAEpIKAHUS
U3 HMCTOYHUKOB pAa3HbIX THUIOB, CAMOCTOSITEIbHO OCYUIECTBIIATH IIOMCK, aHaJM3,
CHUCTEMATH3allMI0 W HMHTEPHpPETalnio WHPOPMAlMK pa3IUYHBIX BHIOB H (HopM
IpECTaBICHNUS;

OILICHMBATh IOCTOBEPHOCTH HHPOPMAIIHH;

UCTIONIb30BaTh CpeACTBa MH(MOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHI
B PCIICHHWH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX W  OpPraHU3aIMOHHBIX 3a/1a4
c coOsogeHueM TpeOOBaHUN HSPrOHOMUKH, TEXHUKH OE€30MacCHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBBIX W ATHUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJAEpKaHUS B pa3iIMYHbIX (opMarax ¢ y4ETOM
Ha3HAuYeHUs HHQPOPMALMM M IE€JIEBOW ayAUTOPUH, BBIOMpAas ONTUMAIbHYIO (opMy
IPEJCTaBICHUS U BU3YyaIU3aliH.

KoMMmyHuKaTHBHBIE YHHBEPCAJIbHbIE YUueOHbIE HeiiCTBUS:

OCYILIECTBIISATH OOIIIEHUE HAa ypoKaxX (PU3UKU M BO BHE-YPOUHOU JEATEIBHOCTH,

pacno3HaBaTh MPEANOCHUIKN KOHMIUKTHBIX CUTYAIlUNA U CMATYATh KOH(IJIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PECHUS C UCTOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCIIOIB30BaTh IPEUMYIIIECTBA KOMaHAHOW U MHIMBUIYaTIbHON paOOTHI,

BBIOMPATH TEMATUKY U METOJIbI COBMECTHBIX JIEHCTBUM C yUETOM OOIIUX HHTEPECOB,
Y BO3MOKHOCTEH KaXI0T0 WieHa KOJUIEKTUBA;

MIPUHUAMATh L€ COBMECTHOM JIEATEIIbBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUSA 0 €€ NOCTHXKEHUIO: COCTABIIATH IUIaH AEUCTBUM, PACHPEAEIATH PO C YUETOM
MHEHUW y9aCTHUKOB, OOCYKIaTh PE3YIbTaThl COBMECTHOM PaOOTHI;

OIICHMBATh KA4e€CTBO CBOETO BKJIAJla M KaXJOTO yYaCTHUKA KOMAaHIbI B OOIIHIA
pe3ynbTaT 1Mo pazpadboTaHHBIM KPUTEPUSIM;
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npeajiaratTb HOBBIC  IIPOCKTBI, OLOCHHMBATbL HJACK C IMO3HWIHWK  HOBH3HBLI,
OPUT'HMHAJIbHOCTH, HpaKTH‘ICCKOﬁ 3HAaYUMOCTH,

OCYHICCTBJIATH ITO3UTUBHOC CTPATCINMYCCKOC IMOBCACHUC B PA3JIMYHLIX CUTYyaAlUAIX,
IIPOABJIATE TBOPUYCCTBO U B006pa)K€HI/Ie, OBITH NHHUIIWMAaTUBHBIM.

PerynsitTuBHble YHUBepCcaJbHbIEe Y4eOHbIE eiCTBUA
Camoopranusanus:

CaMOCTOATENIBHO OCYIIECTBIISITh [O3HABATEIbHYIO JIESITEIBHOCTh B  00JacTH
(U3UKN U aCTPOHOMUHU, BBISIBIISITH IPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH COOCTBEHHbBIE
3a/1a4y;

CaMOCTOSITENIbHO COCTAaBIIATH IUIAH PEIICHUs PAaCUETHBIX M KauyeCTBEHHBIX 3a7ad,
IUIaH  BBIMOJHEHUS MPAaKTUYECKOM paboThl C YYETOM HMMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTCHUI;

JABATh OLICHKY HOBBIM CHUTYaIIUsIM;

paciupsaTh paMK1 y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUIH;

JieJ1aTh OCO3HAHHBIN BBIOOP, apIryMEHTUPOBATh €70, OpaTh HAa ce0s OTBETCTBEHHOCTD
3a peLICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

c1oco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO 3PYIULUU B 00JaCTH (U3HKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHATbHBIN HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTyalldsiM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJIaJICTh HABBIKAMH MO3HABATEIBLHON peIEKCUH KaK OCO3HAHUS COBEPIIIAEMBIX
JIEVCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUI;

UCIIOJIB30BaTh NpUEMBI pedIEKCUU Il OLICHKU CUTYyalluH, BHIOOpA BEPHOTO
pelieHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS [0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U ApTYMEHTBI IPYTUX MPU aHATIU3€ PE3YIbTATOB JACATEIHLHOCTH;

MPUHUMATH Ce0sl, MIOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHUBBI M @pTYMEHTHI IPYTHUX MIPU aHAJIN3€e PE3YJIbTAaTOB JICATEIIBHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKHU.

B mpouecce MOCTUXEHUSI JTUYHOCTHBIX PE3yJbTATOB OCBOCHUSI MPOTPaMMBbI
1o (hM3UKe AJIs1 YPOBHS CPEHEro 00IIero 00pa3oBaHus Y 00yUaroluXcsi COBEPIIICHCTBYETCSI
IMOYUOHATbHBIN UHMETLTIeKM,, TIPEIoJIaratonii cpopMUpPOBAHHOCTS:

CaMOCO3HaHMS, BKIIIOYAIOIIETO CIOCOOHOCTh MOHMMATh CBOE HMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS PAa3BUTHUSI COOCTBEHHOM YMOLIMOHATIBHOU cepbl, ObITH
YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHUS, BKIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJEHUE, CIOCOOHOCTD aJIalITUPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHUSIM U MPOSBISATH THOKOCTh, ObITh OTKPBITHIM HOBOMY;
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BHYTPEHHEW MOTHUBAIlMU, BKJIIOYAIOMIEH CTPEMJICHHUE K JOCTHKEHUIO LEIH H
yCIIeXy, ONTHMHU3M, HWHHUIMATUBHOCTb, YMEHHUE JECUCTBOBAaTh, HCXOAS W3 CBOHUX
BO3MOKHOCTEH;

SMIIATHUH, BKJIIOYAIOMICH CIIOCOOHOCTh MOHHMMATh HMOLMOHAILHOE COCTOSHHUE
JIPYTUX, YYUTHIBATh €T0 IIPH OCYIIECTBICHUH OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBHUIO H
COIEPEKUBAHHIO;

COIMAJIBHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BBICTPAaMBaTh  OTHOIICHUS
C IPYTHUMHU JIOJIbMH, 3a00TUTHCS, TIPOSIBIISATh UHTEPEC U pa3peiaTh KOHMIUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI

K xonity o0yuenus B 10 kiiacce npeIMeTHbIC PE3yIbTAThl HA YIIIYOJICHHOM YPOBHE
JOJKHBI OTpa)kaTh CHOPMUPOBAHHOCTh Y O0YUAIOUINXCS YMEHUI:

NOHUMATh POJib (PU3UKU B SKOHOMUYECKOH, TEXHOJIOTMYECKOM, SKOJOTMYECKOH,
COIIMAJILHOM U JTHUYECKOM cdepax ACsATEILHOCTH YelOBEKa, POoJib U MECTO (DU3UKU
B COBPEMEHHOM  HAay4yHOM  KapTUHE  MHpaA,  3HAYECHHE  ONMCATEIIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTENBHOW W MPOrHOCTUYECKONW (YHKUMNA (HU3UUECKOM
TEOPUU — MEXAHUKH, MOJEKYJIAPHOW (U3UKU U TEPMOJMHAMUKHU, POJIb (PUZHUYECKOU
TEOpUHU B POPMUPOBAHUY NPEICTABICHUN O (pU3NUECKON KapTUHE MUPA;

pasznuyaTth YCJIOBHMS TNPUMEHUMOCTH MoJeNed (PU3NYECKHX Tel U MPOLECCOB
(siBNEHUI): MHEpLUUAIbHAS cUCTeMa OTCYETA, aOCOIIOTHO TBEPAOE TEN0, MaTepHalbHas
TOYKa, PABHOYCKOPEHHOE [BW)KEHHE, CBOOOJHOE TMajJieHue, aOCONIOTHO ymopyras
nedopmanusi, aOCOIIOTHO YIPYroe U aOCOJIIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJEIH
rasa, XUJKOCTH U TBEPIOro (KpUCTAJUIMYECKOI0) TENA, UICAIIbHBIN a3, TOUCYHBIN 3aps,
OJTHOPOJTHOE AJIEKTPUUECKOE MOJIE;

pasznuyaTth yCIOBHUS (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB,
NOHMMAaTh BCEOOIIMH XapakTep (YHIAMEHTAJIbHBIX 3aKOHOB M OrPAaHUYEHHOCTh
MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBICHATH MEXaHUYECKHE NPOLECCHl U SIBICHHS, UCIOJIb3YS
OCHOBHBIE TIOJIO)KCHHSI M 3aKOHbl MEXaHUKH (OTHOCHTEIBHOCTh MEXAHHYECKOTO
JBIKEHUA, (HOPMYJIbI KMUHEMAaTUKH PAaBHOYCKOPEHHOTO NBMXKEHHS, MPeoOpa3oBaHUs
["anunest 11st CKOPOCTH U NIEpEMEINICHHUs], 3aKOHbI HpI0TOHA, TPUHIIMI OTHOCUTENBHOCTH
['anuness, 3aKOH BCEMUPHOIO TATOTEHUs, 3aKOHbl COXPAHEHHMS UMITyJIbCa H
MEXaHUYECKON SHEPIUH, CBA3b PadOTHI CHIIbI ¢ U3MEHEHHEM MEXaHWYECKON SHEprud,
YCIIOBHSI PAaBHOBECUS TBEPAOrO TeENa), MPU HSTOM MCHOJIb30BaTh MaTEMaTUYECKOE
BBIPDAKEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUS TNPUMEHUMOCTH (U3HMYECKUX 3aKOHOB:
npeoOpazoBanuii ['anuies, BTOPOro u TpeTbero 3akoHoB Hbl0TOHA, 3aKOHOB COXPAaHEHHUSI
UMITYJIbCA U MEXAHUYECKON YHEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHHUS;

aHAJIM3UPOBATh U OOBSCHATH TEIJIOBHIE MMPOLIECCHI U SIBIICHUS, UCIIOIb3Yys OCHOBHBIE
nosiosxeHust MKT 1 3aKOHBI MOJIEKYJISIPHON (PU3UKH U TEPMOJIMHAMUKH (CBS3b JaBJICHHUS
UJCAIBHOIO Ta3a CO CpeAHE KHHETHMYECKOW OJHEprued TEIUIOBOTO JBHKEHUA WU
KOHLIEHTPALMEN €ro MOJIEKYJI, CBS3b TEMIIEPATYPhI BEIIECTBA CO CPEIHEN KUHETHYECKOU
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JHEPruer TEIUIOBOrO JIBHJKEHHSI €ro 4YacTHll, CBSI3b JABJICHUS HACAIBHOIO Trasa
C KOHUEHTpaLUEN MOJIEKYJI U €T0 TeMIIEpaTypou, ypaBHeHne MeHneneeBa—KnaneipoHa,
NEPBBIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS! SHEPTUU B TEIUIOBBIX MPOIECCcax),
IPU 3TOM HCIOJIB30BAaTh MAaTEMATUUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBATh YCIIOBUS
IIPUMEHMMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh U OOBSICHATH DJCKTPUUECKHUE SIBICHUS, HCIIOJb3YsSd OCHOBHBIC
MOJIOKEHUSI U 3aKOHBI JIEKTPOJIUHAMUKHU (3aKOH COXPAHEHHS JIEKTPUUECKOTro 3apsja,
3akoH KyoHa, MOTEeHIHAIBHOCTD JIEKTPOCTATUYECKOTO TOJISI, IPUHIUIT CYIIEPIIO3ULINT
AIIEKTPUYECKUX TNOJIEH, IPU 3TOM yKa3bIBasl YCJIOBHUS MPUMEHUMOCTU 3akoHa KyioHa, a
TAaK)K€ MPAKTUYECKH BAXKHBIE COOTHOIIEHMS: 3aKOHbl Oma Uil yyacTKa Lenu |
JUISL 3aMKHYTOM 3JeKkTpudeckoil nenu, 3akoH Jhxoyns—Jlenna, mpaBuna Kupxroda,
3akoHbl Dapajies s IEKTPOIIN3a);

ONMKCHIBATh  (PU3MUECKHE TPOLECCHl U  SBJICHUS, WCHOJB3YsS BEJIUYUHBIL:
MEPEMEILICHHE, CKOPOCTh, YCKOPEHUE, UMIYJIbC T€JIa M CHUCTEMBI TE€J, CHJIA, MOMEHT
CUJIbI, JaBJ€HWE, TOTCHIMAJbHAsI SHEPIrusi, KUHETHUECKAs HHEPIusi, MEXaHUYeCKas
9HEprusa, padoTa CHJIbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, Cuja TKECTH, CHIIA
yIOPYTroCTH, CUJIa TPEHUS, MOITHOCTh, SHEPTHs B3aUMOJECHCTBUA Tena ¢ 3eMi€il BOIM3u
e TMOBEPXHOCTU, DHEPTUsi YNpyrou aepopManuud MPY>KUHBI, KOJUYECTBO TEILIOTHI,
abcoyoTHasg TeMIiiepaTypa Tena, paboTa B TEPMOIAMHAMHUKE, BHYTPEHHSS JHEpPrus
UJeaNbHOr0 OJHOATOMHOTIO ra3a, paboTa UAeaJbHOrO ra3a, OTHOCUTENbHAsS BIAXKHOCTb
Bo3ayxa, KIIJ waeanpHOro  TEMJIOBOTO  JABUTATEINS;  DJIEKTPUYECKOE  MOJIE,
HaIpsHKEHHOCTh 3JIEKTPUYECKOTO TMOJIsl, HANPSHKEHHOCTh MOJII TOYEYHOTO 3aps/ia Wiv
3apsKEHHOTO 1Iapa B BAKYYME U B AUAJIEKTPUKE, TOTEHIMAT 3JIEKTPOCTATHYECKOTO OIS,
Pa3HOCTh MOTEHIMAJOB, 3JIEKTPOABIKYIIAs CUJIA, CUJIAa TOKA, HAMPSHKEHUE, MOIIHOCTh
TOKa, AJIEKTpUUYecKasi EMKOCTh IJIOCKOIO0 KOHJIEHCATOPa, CONPOTUBIIEHUE y4acTKa LIENH
C TMOCIENOBAaTE€IbHBIM U MapaJUIeIbHBIM COCAMHEHUEM PE3UCTOPOB, DHEPTHUS
AIEKTPUUYECKOT0 MOJIsI KOHAEHCATOPA;

OOBSCHATh OCOOEHHOCTH TMPOTEKaHUsA (U3MUECKUX SBICHUNA: MEXaHUYECKOEe
JBUKEHUE, TEIUIOBOE ABMKEHUE YaCTHUIL BEILIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE
nBwkeHue, aubQys3us, ucmapeHwe, KUMEHUE U KOHJCHCAlMs, IUIaBJIEHUE U
KpUCTAILTH3AIMA, HaIpPaBJICHHOCTh TeIUIoNepeayu, AIEKTpHU3AIUs Ted,
AKBUIIOTEHIIUAIBHOCTh MOBEPXHOCTH 3aPSAKEHHOTO MMPOBOHUKA;

MIPOBOJIUTH MCCIICOBAHNE 3aBUCUMOCTH OJTHOM (DU3NYECKON BEIMYUHBI OT APYTOM
C HCMOJIb30BAHUEM TMPSAMBIX HM3MEPEHHH, MPU 3TOM KOHCTPYHPOBATHh YCTaHOBKY,
(buKcupoBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BUJIC
rpa@ukoB ¢ y4€TOM aOCOJIOTHBIX TMOTPENTHOCTEM W3MEpPEHUM, JelaTh BBIBOJIBI
0 pe3yJbTaTaM MCCIIEIOBAHUS;

MPOBOJIUTH KOCBEHHBIE W3MEPCHUS (PU3NYECKUX BEJIUYHMH, MPU ITOM BBIOMPATH
ONTUMAJIbHBIA METOJ HM3MEpPEHHUs, OLECHUBATh AaOCONIOTHBIE M OTHOCUTEJIbHBIC
MOTPEIIHOCTU MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;
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MPOBOAUTH OMBITBI IO TPOBEPKE MNPEIJIOKEHHON THUIOTE3bl: IJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIM3UPOBATH MOJTYyUYECHHbIE
pe3yJIbTaThl U A€NaTh BBIBOJ O CTaTyCE MPEIJI0KEHHON THIIOTE3bI;

coOJII01aTh IpaBUIIa 6€30MacHOTO TpyAa MPY MPOBEICHUH UCCIEA0OBAaHUHN B paMKax
y4eOHOTO JKCIIEPUMEHTA, MPAKTHUKyMa M y4eOHO-HCCIIEIOBATEIBCKOM M IMPOEKTHOM
JEATEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB W J1a0OpPaTOpPHOro
000pyI0BaHUS;

pemarh pacdyEéTHBIC 3aaddl C SBHO 3aJlaHHON W HESIBHO 3aJIaHHOW (HHU3MYECKOU
MOJIEJIbIO: Ha OCHOBAHHUHU aHAJN3a YCIOBUSI 00OCHOBBIBATH BHIOOP (HPM3MUECKOIN MOJIENH,
OTBEUAIOLIe TpeOOBaHUAM 3a/1a4H, IPUMEHSTH (DOPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
NOCTYyJaThl (PU3NYECKUX TEOpUd MpPU MCHOJIB30BAHUM MATEMAaTUYECKUX METOJ/IOB
pelmieHuss 3a1ady, MPOBOAMTH pPAacy€Thl HAa OCHOBAHMM HMEIOUIUXCS JIAHHBIX,
aHAJIM3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH METO/IbI PEIICHUS C YUETOM MOITYYEHHBIX
PE3yJIbTATOB;

pemarb KayeCTBEHHbIE 3a/aud, TPeOYIIIHe NPUMEHEHHUs 3HaHUM W3 pa3HbIX
pa3zie’noB Kypca (U3MKM, a TakXke HHTerpaluyd 3HAaHUW W3 JPYTHX MOPEeIMETOB
€CTECTBEHHO-HAYYHOI0 IIMKJa: BBICTPAUBATH JIOTUYECKYIO LEMOYKY PaCCYXKIACHHI
C OIOPOM HA U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA ISl OOBSICHEHUS OCHOBHBIX IMPUHIUIIOB
paboThl HM3MEPUTENbHBIX MNPUOOPOB, TEXHUYECKUX YCTPOWCTB U TEXHOJOTUYECKHUX
IIPOLIECCOB;

NPUBOAUTH MPUMEPHI BKJIAJAa POCCUICKUX M 3apyOEKHBIX YUYEHBIX-(DU3UKOB
B Pa3BUTHUE HAyKH, B 00OBSICHEHUE NIPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHI;

aHANM3UPOBaTh M OIICHUBATh TOCIEACTBUSA OBITOBOM M MPOU3BOACTBEHHOMN
NeSATEIbHOCTH 4YEJOBEKa, CBSA3aHHOW ¢ (PU3MYECKMMHU TMpOLIeCCaMH, C TO3ULUN
HKOJIOTUYECKOI 0€30MaCHOCTH, MPEACTABICHHI O PallMOHAIBHOM MPUPOI0NOIb30BAHUH,
a TaKXKE pa3yMHOM HCIIOJIb30BAHUM JTOCTHKEHUM HAYKU M TEXHOJIOTHM IS AANbHENIIETO
Pa3BUTHSI YEJIOBEUECKOTO OOIIECTBA;

NPUMEHATh pa3IMyHble CrnocoObl paboTel ¢ wuHpopMalmel (puanyeckoro
COJIEp)KaHUsl C MCMOJIb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX TEXHOJOTUH, MPH
TOM HCIOJb30BaTh COBPEMEHHbICE HWH(OPMAIIMOHHbIE TEXHOJOTUU JJIi TIOMCKA,
nepepaboTKM M TNPEeAbSBICHUS Y4YeOHOW M Hay4dHO-TIOMYJsipHOW uH)OpMmanuwy,
CTPYKTYPUPOBAHHUS W MHTEpPIpeTauuu HHPOPMALMK, TOJYYEHHOW U3 pPa3IUYHbIX
MCTOYHUKOB, KDUTUUYECKU aHAJIU3UPOBAThH MOIyYaeMyl0 MH(DOPMAIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTDH KaK Ha OCHOBE MMEIOIINXCS 3HAHUM, TAK U HA OCHOBE aHAJIN3a UCTOYHHMKA
uH(popManuu;

MPOSIBIIATh OPraHW3alMOHHBIE W TO3HABATEJbHBIE YMEHUS CaMOCTOSITEIBbHOIO
NpUOOpPETEeHUs] HOBBIX 3HAHMM B MPOLECCE BBIMOIHEHUS MPOEKTHBIX M y4eOHO-
UCCJIEI0BATENbCKUX PadoT;

paboTaTh B rpyIIe ¢ UCIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, IJIAHUPOBATh
paboTy Tpynibl, PalMOHAIBLHO PACHpPEENsTh AESITeNIbHOCTh B HECTAHIAPTHBIX
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CUTYalMsIX, aJIEKBATHO OIIEHUBATh BKJIaJl K&XKI0T0 U3 YYACTHUKOB I'PYIIIbI B pEIICHUE
paccMaTpuBaeMoi IpoOIeMBb;

OpOSIBJISITh  MOTUBaLlMIO K  Oynymied  npodeccHOHaNbHOW — JeATEIbHOCTH
0 CIIEIHUATIBHOCTSAM (PU3UKO-TEXHUUECKOTO MPOUIIs.

K kon1ty oOyuenus B 11 kjacce npeMeTHble pe3ysIbTaThl Ha YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOUINXCS YMEHUI:

NOHUMATh POJIb (PU3UKH B SKOHOMHYECKOH, TEXHOJIOIMYECKOH, COIMAIBbHON U
THUYECKON cepax HeATeIbHOCTH YelIOBEKa, pOJib U MECTO (U3UKH B COBPEMEHHOMN
HAay4YHOM KapTHUHE MHpPA, pOJib aCTPOHOMHUHU B MPAKTUUYECKON NEATEIBHOCTH YEIOBEKA U
JanbHeNIem HAay4YHO-TEXHHUYECKOM  Pa3BUTHH, 3HAYCHHE OIHCATENBLHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENBHOW M TMPOTHOCTUYECKOM (PYHKUUNA (PU3NUECKOM
TEOPUH — BJIEKTPOJMHAMUKH, CIECHHAIBHON TEOPUU OTHOCHUTEIIBHOCTH, KBAaHTOBOM
bu3uKY, poap (HU3NYECKON Teopuu B (DOPMUPOBAHHMM MPEICTABICHUN O (PU3MUYECKOU
KapTUHE MHpaA, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEJICTABIICHUI O MPUPOJIE;

pasznuyaTth YCIOBHS TNPUMEHUMOCTH MoJeNed (PU3NYECKHX Tel U MPOLECCOB
(sBAEHUI): OJHOPOJHOE  JJNEKTPUYECKOE MW  OJAHOPOJHOE MArHUTHOE  IOJI,
rapMOHHUYECKHE KOJIeOaHUs, MATeMaTUYEeCKUH MAATHHUK, WACAIbHBIA MPY>KUHHBIN
MasITHUK, TAPMOHUYECKUE BOJIHBI, UJI€aTbHBIN KOJIeOaTeIbHbII KOHTYp, TOHKas JIMH3A,
MoJieJiel aToMa, aTOMHOT'O Si/Jpa U KBAHTOBOM MOJIEIN CBETA;

pasznuyarh yCIOBHS (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
NOHMMAaTh BceoOLMI XxapakTep (PyHIAMEHTaJbHBIX 3aKOHOB M OIPAaHUYEHHOCTH
MCITIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHSTH JIEKTPOMArHUTHBIEC MPOLIECCHI U SIBJICHUS, UCTIOJIb3YS
OCHOBHBIE TIOJIO)KEHHSI M 3aKOHBl D3JEKTPOJAMHAMUKA UM CHEUUAIbHOW TEOpHH
OTHOCUTEIBHOCTH (3aKOH COXpAHEHUsl JJIEKTPUYECKOTO 3apsia, cuwia Amrmepa, cuia
JlopeHna, 3aKOH SJIEKTPOMArHUTHOM WHAyKIuU, npaBwio Jlenma, cBazp OJIC
CaMOMHAYKIIMH B 3JIEMEHTE AJIEKTPUUECKON LIETIH CO CKOPOCTHIO U3MEHEHUs CUJTBI TOKA,
MOCTYJIaThI CIICIIMAIBHOM TEOPUU OTHOCUTEILHOCTH DUHINTEHHA);

aHANIM3UPOBaTh U OOBACHITH KBAaHTOBBIE IMPOLECCHl U SIBJICHUS, HCIOIb3YS
MOJIOKEHUSI KBAHTOBOM (M3MKM (ypaBHeHUE DHIITeHHA 1 hoTodpdexra, nepBbid U
BTOpOM MOCTyJaThl bopa, mpuHIMI COOTHOIIEHUs HeompeaenéHHocTel [ eiizenoepra,
3aKOHBI COXPAHEHUs 3apsAI0BOTO M MAaCCOBOI'O YUCEN U SHEPTUU B SJIEPHBIX PEAKIUSX,
3aKOH PaJMOAKTUBHOIO pacmnaia);

ONMKCHIBATh  (PUBMYUECKUE TPOLECCHl W  SBJICHUS, MWCHOJb3YysS BEJIUYUHBIL:
HaMpsHKEHHOCTh  DJIEKTPUYECKOrO0 TOJIsA, MMOTEHIHUAN AJIEKTPOCTAaTUYECKOro MOJs,
Pa3HOCTh TMOTEHLHAJIOB, OJJIEKTPOJABIKYIIAs CHJIA, WHIAYKLIUS MAarHUTHOIO IIOJIA,
MarHuTHBIM IOTOK, cuiaa AwmIepa, HWHAYKTMBHOCTb, DJJIEKTPOABWXKYIAs CHJIA
CAaMOMHIYKIIMH, 3HEPrUsi MarHUTHOIO MOJIA MPOBOAHUKA C TOKOM, PEJSITUBUCTCKHIMA
UMIYJbC, TOJIHASL SHEPTHUS, SHEPTUs MOKOs CBOOOIHON YACTHUIIBI, SHEPTUS U UMITYJIbC
¢doToHa, MacCOBOE YUCIIO U 3apsi sipa, SHEPTUS CBS3H sIpa;
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OOBSACHATh OCOOEHHOCTH MPOTEKaHUS (PU3NYECKUX SBJICHUMN: 3JEKTPOMArHUTHAS
WHIYKIUS, CAMOUHIYKIIUS, PE30HAHC, MHTepdEpEeHIUs BOJH, TU(pakius, Tucrepcus,
MOJTHOE€ BHYTpPEHHEE oTpakeHue, ¢oTodnekTpuueckuil d3hdext (potoaddekrt), anbda-
u Oera-pacnaibl sjiep, raMMa-u3iydeHue saep, Gu3nueckue MPUHIUIBI CIEKTPaIbHOTO
aHanu3a v paboThl Ja3epa;

OTIPEJIEIISThH HAMPaBJIEHNE MHAYKIIMM MATHUTHOTO MOJIsi TPOBOJHUKA C TOKOM, CHIIBIL
Awmrnepa u cuibl JlopeHna;

CTpPOUTh M300paKEHUE, CO3/]aBaeMOE IUIOCKUM 3€pKaJioM, TOHKOW JIMH30HM, U
PaCCUHMTHIBATH €T0 XapaKTCPUCTUKH;

MPUMEHSATH OCHOBOIIOJIATAIONTUE ACTPOHOMHYCCKHE TOHSATHS, TCOPUH M 3aKOHBI
JUISL aHalM3a U OOBSCHEHUS (HM3MYECKHX MPOIECCOB, TMPOUCXOAAIMMX B 3BE3/AX,
B 3BE3HBIX CHCTEMAX, B MEKTATAKTUUIECKOMN Cpeie; NBIKEHUS HEOCCHBIX TEJI, YBOJTFOIIH
3BE31 1 BeenenHoi;

MIPOBOJIUTH UCCIICOBAHNE 3aBUCUMOCTEH (PM3UIECKUX BEIMUMH C UCTIOJIb30BaHUEM
MPSMBIX U3MEPEHUH, TIPU dTOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yIbTaThI
MOJIYYCHHOW 3aBHCHMOCTH (U3MYECKUX BEIMYMH B BHAEC TpadukoB ¢ ydIETOM
aOCOJIIOTHBIX ~ TIOTPEIIHOCTEH WM3MEPEHWH, JelaThb BBIBOJIBI IO  pe3yJibTaTaMm
WCCJICIOBAHNS,

MIPOBOJIUTH KOCBEHHBIC M3MEPCHUS (PU3NYECKUX BEIWYHH, MPH ITOM BBHIOUPATH
ONTUMAJIBHBIH METOJ HM3MEpPEHHUs, OICHUBATh aOCONIOTHBIE ¥ OTHOCHUTEIHHBIC
MOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUN;

MPOBOJIUTH OMBITHI 10 TPOBEPKE MPEIOKEHHON THIOTE3bl: IUTAHHPOBATH
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATH TIOJyUYCHHBIE
PE3yNbTATHI M IEJIaTh BBIBOJ O CTaTyCe MPEIT0KCHHONW THTIOTE3bI;

OTHCHIBATH METO/IbI TOJTYUYEHUS HAYYHBIX aCTPOHOMUYECKHUX 3HAHUN;

co0roaTh paBuiia 6€30MacHOTo TPy/a MPU MPOBEACHUN UCCIICTOBAHHI B paMKax
y49eOHOTO JKCIIEPUMEHTA, MPAaKTHKyMa M Y4eOHO-HCCIIEIOBATEIBCKOH M TMPOCKTHOM
NEATETLHOCTH C HWCIOJIb30BAHUEM W3MEPHUTEIBHBIX YCTPOMCTB W J1abOpPaTOpPHOTO
000opy1I0BaHUS;

pemath pacy€THbIC 3aJa4d C SBHO 3aJ]aHHOW W HESBHO 3aJaHHON (hU3UYECKOU
MOJIEJIBIO: Ha OCHOBAHWH aHAJIM3a yCIIOBUS BEIOMPATh GU3HUYECKUE MOJICITTH, OTBESYAIOIIIHC
TpeOOBAHMAM 3a7a4M, MPUMEHATh (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TTOCTYJIATHI
(GU3UYECKUX TEOPH MPHU KMCIOJIb30BAaHMH MAaTEMAaTHUYCCKMX METOJOB PEIICHHS 3ajad,
MPOBOJIUTH PACUETHl HA OCHOBAHMH MMCIOIITUXCS JTAHHBIX, aHAJIM3UPOBATh PE3YIbTATHI U
KOPPEKTUPOBATH METOIbI PEIICHHS C YUETOM TIOJyUYCHHBIX PE3YIIbTaTOB;

pemaTh KadeCTBCHHBIC 3a7add, TPEOYIOIMEe NPUMEHEHUS 3HAHWUW W3 pa3HbIX
pasnenoB Kypca (U3WKW, a TakKe HWHTETpallMd 3HAHWA W3 JAPYTHX IPEIMETOB
CCTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAWBATh JIOTHYECKYIO IIEMOYKY PaCCYKIACHHMA
C OMOPOM HA U3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SABJICHMUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA i1 OOBSICHEHHS OCHOBHBIX IPHUHIIUIIOB
paboThl M3MEPUTEIBHBIX MNPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJOTUYECKUX
MPOILIECCOB;
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IPUBOJUTH MPUMEPHl BKJIAJa POCCUHCKUX U 3apyOekHBbIX YUEHBIX-(PU3UKOB
B Pa3BUTHUE HAYKH, B O0OBSICHEHUE NIPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHUH;

aHAIM3UPOBaTh M OIEHUBATh NOCIEICTBUS OBITOBOM M IPOU3BOJACTBEHHOMN
NESATEIIbHOCTH 4YEJIOBEKa, CBS3aHHOM C (PU3WYECKUMHU MpolleccaMu, C MO3ULUIMA
IKOJIOTUYECKON 0€30MacHOCTH, MPEICTaBICHHM O palliOHATIFHOM IPUPOIOTIOIB30BAHIH,
a TaK)Ke pa3yMHOM HCII0JIb30BaHUU TOCTHKEHUI HayKU U TEXHOJIOTHH U1 AaJIbHEHIIIEro
Pa3BUTHSA YEJIOBEYECKOTO OOIIECTBA;

OPUMEHATh pa3luYHble CMOCOOBl paboTel C uHpopManueln (HU3HUECKOro
COJEp)KaHUSl C MCIOJIb30BAHUEM COBPEMEHHBIX HMH(QOPMAILMOHHBIX  TEXHOJOTHUH,
IPU 3TOM MCHOJIb30BaTh COBPEMEHHBIE MH(MOPMAIIMOHHBIE TEXHOJOTMHU JIs IOMCKA,
nepepaboOTKi M TNpEeAbsIBICHUS YYEOHOW U HAyYHO-NOMYJSIPHOM HH(OpManuu,
CTPYKTYPUPOBAaHUS M HWHTEpPIpETAllMU HHPOpPMAIUHU, MOJYyUYEHHOM U3 pa3InYHbIX
MCTOYHHUKOB, KDUTHYECKU aHAJIM3UPOBATh MOIy4aeMyr0 MH(OPMAIMIO U OLEHUBATH €€
JIOCTOBEPHOCTH KaK HA OCHOBE UMEIOIINUXCS 3HAHUM, TAK M HA OCHOBE aHAJIN3a HICTOYHUKA
uH(popManuu;

NPOSIBJISITh OPraHU3allMOHHBIE M TIO3HABATEIbHBIE YMEHHS CaMOCTOATEIBHOTO
NpUOOPETEHUs] HOBBIX 3HAHMM B MPOLECCE BBIMOIHEHUS MPOEKTHBIX M y4eOHO-
HCCIIEIOBATENbCKUX paldoT;

paboTath B rpyIe ¢ UCIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJEH, MIaHUPOBAThH
pa®oTy TpyNIbl, PaUUOHAIBHO paCHpelNesaTh JAESITeNbHOCTh B HECTaHAAPTHBIX
CUTYallMsIX, aJIeKBaTHO OLEHMBATh BKJIAJ KaXXIOT0 U3 YYACTHUKOB I'PYIIbI B PEIICHUE
paccMaTpuBaeMoi MpoOJIeMBbI;

OpOSIBJISITh MOTHBALIMIO K  Oyaymiedl  npodeccHuoHanbHOW — JI€ATEIbHOCTH
O CTIEIMATIBHOCTSM (DU3UKO-TEXHUUECKOTO MPOuIIs.
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10 KJIACC
HaumenoBaunue
Ne KommuectBo OCHOBHBIE BU/IBI J€ATEIHLHOCTH
pas/iesioB U TEM [IporpammHoOe copepkaHue
n/n 4acoB oOy4Jaronmxcs

y4eOHOro npeMeTa

Paznen 1. HayuHblii MeTO I

O3HAHMS NPUP

0abI

1.1

Hayunsiit meton
IIO3HAHMS IIPUPOJIBI

6

®dusznka — pyHIaMEeHTalIbHAs HayKa

o npupoje. Hayunslit MeTos nmo3HaHus
Y METOJIbl UCCIIEeIOBaHUS (PU3UUECKUX
SIBJICHUM.

DKCHEPUMEHT U TEOPHS B IPOLECCE
no3HaHus npupoasl. Habmonenue u
AKCIIEPUMEHT B (pU3HUKeE.

Cnoco0bl u3mMepeHus pu3ndecKux
BEJTUYHH (aHAJIOTOBBIE U IU(PPOBHIE
U3MEpUTEbHBIE TPUOOPHI,

KOMIIBIOTCPHBIC JaTYUKOBLIC CI/ICTCMBI).

[TorpentHocTn u3MepeHU HU3HIESCKIX
BEIUYMH (a0CONIOTHAS U
OTHOCHUTEJIbHA).

MopenupoBanue GU3NIECKUX SIBICHUN
U TIPOLIECCOB (MaTepuaibHas TOUKa,
a0COJIFOTHO TBEPIOE TEIIO, UcaNbHas
JKUJIKOCTh, UACaJIbHBIN T'a3, TOUCYHBIN
3apsin). ['unore3a. Gu3nveckuii 3aK0OH,

VYyactre B ITUCKYCCUHU O POJIU
¢duznyeckoil Teopun B GOPMUPOBAHUU
IPEICTaBICHUN O PU3NUECKON KapTHHE
MUpa, MecTe (PU3NYECKON KapTUHBI
MHUpa B OOLIEM psAJly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN
0 MpUPOJE.

N3ydeHue MOHATHIN «TUITOTE3a»,
«(puznyeckuit 3aK0H», «puznyeckas
TEOPHUSI».

PaccmoTpenne rpaHul NpUMEHUMOCTH
(bU3MYECKUX 3aKOHOB.

CpaBHeHMe U3MEpeHU PU3NIECKUX
BEJIMYMH MPY MOMOILM aHAJIOTOBBIX U
U (POBBIX U3MEPUTETHHBIX TPHUOOPOB,
HaIpUMeEp, IPU U3MEPEHUH CHIIBI TOKA U
HaIpsHKEHUS B LIENU TTOCTOSIHHOTO TOKa
IIPU TOMOIIY aHAJIOTOBBIX U HU(POBBIX
U3MEPUTENBHBIX IPUOOPOB.
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IPaHUIIBI €70 TPUMEHUMOCTH.
duznyeckas Teopusi.

Ponw u Mecto pusuku B hopMupoBaHUU
COBPEMEHHOM HayYHOU KapTUHBI MUPA,
B MPAKTUYECKOU IEATETLHOCTH JIIOIeH

OcBoeHue crnocodoB OLIEHKU
MOTPEIIHOCTEN U3MEPECHUN.

OcBoeHre OCHOBHBIX MPUEMOB padOTHI
¢ udpoBoit TabopaTopueii Mo GusMKe,
HaIpuMep, IPU U3MEPEHUH (PUINIECKUX
BEJIMYMH MPU TOMOIIN KOMITbIOTEPHBIX
JaTYUKOB

Hroro o pazneny 6
Pa3gea 2. Mexanuka
2.1 Kunemaruka 10 MexaHn4yecKoe IBIKECHHUE. [IpoBeneHre KOCBEHHBIX U3MEPEHUN

OTHOCUTETBLHOCTH MEXAHUYECKOTO
nBkeHus. Cucrema oTcuéra.

[Ipsmas u oOpaTHas 3a1a4d MEXaHUKHU.
Paanyc-BekTop MarepuaibHON TOUYKH,
€ro NPOEKINU HA OCHU CUCTEMBI
KoopauHat. Tpaekropus.
[Tepemernienue, CKOpocTh (CpemHsis
CKOpPOCTb, MTHOBEHHAsI CKOPOCTb) U
YCKOPEHHE MaTepUalIbHOM TOYKH, UX
MPOEKIIMU HA OCH CUCTEMbI KOOPJIMHAT.
CiioxeHune nepeMeleHu U CI0KEHHE
CKOPOCTEH.

PaBHOMEpPHOE M paBHOYCKOPEHHOE
MPSMOJIMHENHOE JIBUKECHHUE.
3aBUCHUMOCTh KOOPJIMHAT, CKOPOCTH,
YCKOPEHUSI U TyTH MaTEpUaIbHON TOUKHU
OT BPEMEHH U UX TPpaUKH.

MTHOBEHHOM CKOPOCTU M YCKOPEHHUS
TENa, B TOM YHUCJIE YCKOPEHMUS
CBOOOJHOTO NaJCHUS, POBEACHUE
VCCIIEOBAHUS 3aBUCUMOCTEN MEXKTY
bu3nYecKUMU BeTUIMHAMHU (ITyTH

OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBKEHUH, Ieproa 00paleHus
KOHHUYECKOI0 MasiTHUKa OT €ro
apaMeTpoB) U OIBITOB MO MTPOBEPKE
MPEIOKEHHON THUITOTE3bI

IPU U3YyUYEHUHU PAaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO IBYKCHHS, IBUKEHUS
Tesna, OPOIIEHHOTO TOPU30HTAIBHO,
JBUKEHUSI TeJa [0 OKPY>KHOCTU

C IOCTOSIHHOM MO MOJIYJII0 CKOPOCTBIO.
Omnpenenenre aOCOMOTHBIX U
OTHOCUTEJIBHBIX MIOIPEIIHOCTEN
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CBoOoHOE nazicHHue. Y CKopeHHue
cB0OOAHOTO MajeHus. [IBukenue Tena,
OpOILIEHHOTO MO/ YTJIOM K TOPU30HTY.
3aBUCUMOCTBH KOOPJMHAT, CKOPOCTH U
YCKOPEHHS MaTEPUAIbHON TOUKH

OT BPEMEHHU U UX FPAPUKH.
Kpusonunennoe nsmxenue. /[prmxenune
MaTepUAIIBHON TOYKH IO OKPY’KHOCTH.
VYrnoBas u nuHENWHAasA cKOpocTs. [lepron
Y 4acToTa OOpaleHus.
enTpocTpemuTenbHOE (HOPMAIBHOE),
KacaTeJabHOE (TaHTeHI[MAIbHOE) U
IIOJIHOE YCKOPEHNE MaTEepUaIbHON
TOYKH.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTHYECKHE MTPOLIECCHI:
CIUJOMETP, IBHXKEHHUE CHAPSIOB,
LIEMHBIE, IECTEPEHYATHIC U PEMEHHBIE
nepeaayu, CKOpOCTHbIC TUDTHI

U3MepeHuil (U3NUEeCKUX BETUYHH.
OueHka rpaHul] NOTPENTHOCTEM.
N3ydenune Mmoenu CUCTEMBI OTCUETA,
CpPaBHEHHUE MyTEU, TPACKTOPUHU,
CKOpPOCTEHN ABUKEHHS OJTHOTO U TOTO K€
TeJa B Pa3HbIX CHCTEMAX OTCUETA.
AHanu3 pa3HbIX CIOCOOOB
UCCIIEIOBAHUS IBUKEHU.
PaccmoTpenue npenensHoro nepexoaa
Y U3MEPEHNE MTHOBEHHOW CKOPOCTH.
MonenupoBanue npeoOpa3zoBaHUs
JIBYDKEHUH C UCIIOJIB30BAaHUEM
MEXaHU3MOB, U3yUEHUE
npeoOpazoBaHusl YrIOBOM CKOPOCTU

B PEYKTOPE.

AHaJIN3 HaNpaBJICHUSI CKOPOCTH

IpU ABUKEHHUH 10 OKPYKHOCTH.
Pemienune pacu€THbIX 3a7a4 C IBHO
3aJITaHHOW M HESIBHO 3aJITaHHOU
(bU3UYECKO MOJIENBIO C
UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMyJ1 KHHEMATHKHU.

Penienue kauecTBEHHBIX 3a/1a4,
TPeOYIOMNX MPUMEHEHUS 3HAHUH

0 KHHEMATHUKE.

OObsicHEeHHE YCTPOUCTBA U MPUHIIUITA
JNEUCTBUS CIUOMETPA, LIEMHBIX,
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HIECTEPEHYATHIX U pEMEHHBIX NIepeaay,
CKOPOCTHBIX JTU(DTOB.

OObsicHEeHUE ABUKEHUS CHAPSIIOB.
Ornpenenenue yclIoBH TPUMEHUMOCTH
Mojienelt GU3NUecKuX Tel U MpOIECcCoB
(s1BNIEHUI ): MaTepUaibHas TOUKa,
PaBHOYCKOPEHHOE JIBUKEHUE,
CBOOOJTHOE TMaJICHHUE.

BrimonHenne yueOHbIX 3a1aHUI

Ha aHaJIN3 MEXaHUYECKUX MPOLECCOB
(sIBJIEHUIA) C UCTIOIB30BAaHUEM
OCHOBHBIX IOJIOKEHUI 1 3aKOHOB
KMHEMAaTUKU: OTHOCUTEIbHOCTD
MEXaHWYECKOTO JBUKEHHUS, POPMYJIbI
KMHEMATUKH PAaBHOYCKOPEHHOTO
JBYDKEHUs, TpeoOpa3oBanus ["anumnes
JUUISl CKOPOCTH U TIEpEMEILICHHUS.
Hcnons3zoBanue [ T-rexHonornii

pu paboTe C JOMOTHUTEIIHHBIMU
HUCTOYHUKAMU UH(OPMAIIUH 110 TEME,
UX KPUTUYECKUI aHaJIM3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JlnHamMuka

10

[Tepseb1it 3akoH HproTOHA.
NuepuuanbHbie CUCTEMBI OTCUETA.

[IpuHnun oTHocuTenbHOCTH ["anuiest.

HeunepunanpHbie CUCTEMBI OTCUETA
(ompenenieHue, NpUMEpHI).

[IpoBeneHrne KOCBEHHBIX U3MEPECHUI
PAaBHOJICHMCTBYIOLIEH CUJI U
K03 dumeHTa TPEHUS CKOJIBKCHHUS,
MIPOBEICHUE UCCIICAOBAHMS
3aBUCUMOCTEH (PH3NICCKUX BEIIMYNH
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Macca tena. Cuna. [Ipunuun
CYyHEPIO3ULINN CHUIL.

Bropoii 3akon HeroToHa

JUIS. MATEPUATIBHOM TOUYKH.

Tperuit 3akoH HproToHa 115t
MATEPUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS.
OKBHMBAJIEHTHOCTh T'PABUTALIMOHHOM U
VHEPTHON MAaCCBI.

Cuina TshkecTH. 3aBUCUMOCTh YCKOPEHHUS
CBOOOHOIO Ma/IEHUs OT BBICOTHI

HaJl TOBEPXHOCTBIO IUIAHETHI U

oT reorpauyecKo MHUPOTHI.
JIBr>keHME HEOECHBIX TEJl U UX
CIyTHUKOB. 3akoHbl Kemepa.

IIepBas kocMHUYECKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec rena.
Bec tena, nBuxkyerocs ¢ yCKOpeHUeEM.
Cuna tpenuns. Cyxoe Tpenue. Cuna
TPEHUS CKOJIKEHUS U CUJIa TPEHUS
nokosi. Koapduunent tpenus. Cuna
COIPOTHUBJICHUS NIPU JBH>KEHUH TEJIA

B KMJIKOCTH MU Ta3e, €€ 3aBUCUMOCTh
OT CKOPOCTH OTHOCUTEIIBHOIO
JBH>KCHUSL.

JaBnenue. [ uapocrarnueckoe
napienue. Cuna Apxumena.
TexHnueckne ycTporucTBa

(cun ynpyrocTu, BOZHUKAIOIINX

B PYKMHE U PE3NHOBOM 00pasIie,

OT UX JedopMalriu) U ONbITOB

10 TIPOBEPKE MPEITI0KECHHOM THIIOTE3bI
IpU U3yYECHUU JIBUKEHUS OpycKa

110 HAKJIOHHOM TUIOCKOCTH, ABUKCHUS
CHUCTEMBI CBSI3aHHBIX Tell, IeopMaliuu
Tel.

Onpenenenve aOCOMIOTHBIX U
OTHOCUTEJBHBIX MOTPEITHOCTEN
MU3MEPCHUN (PU3UYCCKUX BEITUIHH.
OueHka rpaHul] NOTPENTHOCTEN.
HccnenoBanme NBYKEHHS CUCTEMBI TE,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOMN uepes
AErKui OJIOK, ABMKEHUS OpycKa

10 HAKJIOHHOW MJIOCKOCTH

C MePEeMEHHBIM KOAPPHUITMEHTOM TPEHUS,
JBIDKEHUS TPy3a Ha Bally C TPCHHUEM.
HaGmronenue nBr>xeHus Ten

B MHEPIMAIBHBIX U HEUHEPITUATBHBIX
cUCTeMax OTcuéTa, HalpuMmep, KaueHus
JBYX IWJIWHPOB WJIU IIAPOB pa3HOM
MacChl C OJJMHAKOBBIM YCKOPEHHUEM
OTHOCUTEITFHO HEMHEPIIMATILHON
CHUCTEMBI OTCYETA.

N3yuenune neHTPOOEIKHBIX MEXaHU3MOB.
CpaBHeHUE CUJT TPEHUS TIOKOSI, KAYEHUS
Y CKOJTB)KCHHSI.
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N TCXHOJIOTHYCCKHUC ITPOLCCCHI:
IMOAIMINITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHHUKOB

Pemrenue pacu€THBIX 3aa4 C IBHO
3aJITaHHON U HESIBHO 3aJaHHOM
(bU3UIECKON MOJIETIBIO

C HCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT KHHEMAaTUKHA U JIMHAMUKH.
Pemenune kauecTBEHHBIX 3aJ1a4,
TPEOYIOITUX MPUMEHEHUS 3HAHUM

110 KHHEMAaTHKE U JIMHAMUKE.
OOBsicHEHUE YCTPOICTBA U IPUHITUIIA
JICHCTBUS MOIIMITHUKOB.

OOBsicCHEHHUE TBHKCHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Onpenenenue yciaoBUd TPUMEHUMOCTH
Moienel PU3NYECKUX TEJ U TPOIIECCOB
(s1BNIEHUI ): MHEPIIMAIbHAS CUCTEMA
OTCY€Ta, MaTepUajbHasi TOYKA,
a0COJIFOTHO yripyTas aedhopmarius.
BrimonHenne yueOHbIX 3a1aHUi

Ha aHAJIU3 MEXAHUYECKHUX MPOLIECCOB
(SIBTIEHUIA) C UCTIOIB30BAaHUEM
OCHOBHBIX MOJI0KECHUN 1 3aKOHOB
JTUHAMUKU: TpHU 3akoHa HproTOHA,
MIPUHIIUIT OTHOCUTEIBHOCTH | anuies,
3aKOH BCEMUPHOTO TSITOTCHUA.

Pabora B rpynmax npu o0CyKaeHUU
BOIIPOCOB MEXKITPEIMETHOTO XapaKTepa
(Hanpumep, 1o TeMe «/[Brxenune

B IIPUPOJIE»)
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2.3

Crartuka TBEPAOTO
TeIa

AOCOIIOTHO TBEPIOE TEIIO.
[ToctynaTenbHOE U BpalllaTeIbHOE
JIBUKEHHE TBEPOTO Tena. MoMeHT
CHJIBI OTHOCUTEIBHO OCH BpaIllCHMUS.
IIneqo cumbl. CnokeHue Chil,
MPUJIOKEHHBIX K TBEPAOMY TEIy.
LenTp TsKECTH TETA.

Y ciioBust paBHOBECHS TBEPAOTO TENA.

YcronunBoe, HEYCTOMYUBOE,
0e3pa3nTuyHoe pPaBHOBECHE.
TexHuueckue ycTpoucTBa U
TEXHOJIOTHYECKUE MPOLIECCHI:
KPOHILUTENH, CTPOUTEIIbHBIN KPaH,
pemeTyarbie KOHCTPYKLIUU

[IpoBenenue uccnenoBanus yCioBUn
paBHOBECHS TBEPAOTO TENA, UMEIOILIETO
OCh BpAILIEHUST; KOHCTPYHPOBAHUE
KPOHIITEWHOB M Pacu€T CHJI YIPYrOCTH;
M3Y4YEHHE YCTOMYMBOCTH TBEPIOIO TEIA,
MMEIOILETO JIOMIAb OMOPBHI.

Peurenne pacu€THpIX 3a/1a4 C SIBHO
3aJaHHON M HEIBHO 3aJJaHHON
(bU3UYECKON MOJIETIBIO C
UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMy CTaTUKHU.

Pemienre kauecTBEHHBIX 3314,
TPeOYIOIINX MPUMEHEHUS 3HAHHUM

10 CTAaTHKE.

OObsicHEeHHE YCTPOWCTBA U MPUHIIUIIOB
JEUCTBUS KPOHILUTENHA, CTPOUTEIBLHOTO
KpaHa, perméTyaThbiX KOHCTPYKIIUH.
Onpenenenne ycaoBUil MPUMEHUMOCTH
Mojenet (pU3uYecKuX Tell: abCOIOTHO
TBEPIOE TEJIO.

Brinonnenune yueOHbIX 3a1aHHIMA
Ha aHaJIU3 MEXAHUYECKHUX MPOLIECCOB

(sSIBNIEHUIA) C UCMOJIB30BaHUEM
OCHOBHBIX MOJIOKEHUN 1 3aKOHOB
CTaTUKU: YCIIOBUSI PABHOBECHS TBEPIOTO
Tena
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2.4

3aKOHBI COXpaHCHHUA B
MCXaHHKC

10

Nmmynbc MaTepraabHON TOUYKH,
CHUCTEMBI MaTEpUaAIbHBIX TOUEK. L{eHTp
MAacC CHUCTEMBI MATEPUATIbHBIX TOYEK.
Teopema 0 JBUKEHHUH IIEHTPA MAcC.
Nmmynbe cuibl 1 N3BMEHEHHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHUs UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

MoMeHT nMnysibca MaTepUaJIbHOU
Touku. [IpencraBienue o COXpaHeHUN
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX
OJISIX.

Pabota cusibl Ha MajiloM U Ha KOHEYHOM
nepemetennu. I'paduueckoe
IpeICTaBIeHUE PaOOThI CHIIBI.
MOIIHOCTH CUJIBI.

Kunernueckas s3HEprust MaTepuaIbHON
To4KU. Teopema 00 U3MEHEHUU
KUHETHYECKOW DYHEPIrUU MaTepUaIbHOU
TOYKH.

[ToreHunanbHBIE U HEMMOTECHIUAJIBHBIE
cuiibl. [loTeHIIManbHas sHeprusl.
[TorennumanbHas HEPTUS YIIPYTO
nehOpMUPOBAHHOMN TPYKUHBI.
[TorenunanbHas s3HEprus Tena

B OJTHOPOJTHOM I'PaBUTALIMOHHOM TIOJIE.
[TorenunanbHas 3HEPTUS TEA

[IpoBeneHrie KOCBEHHBIX H3MEPEHUIM
MMITyJIbCa TeJla, KHHETUYECKON 1
MOTCHIIMAJIBHOW YHEPTUU TENa,
MOIIHOCTH CHJIBI, IPOBEJECHUE OIBITOB
10 IPOBEPKE MPEAJIOKEHHON TUIOTE3BI
MIPU U3YUYEHUU PABHOYCKOPEHHOTO
NPSIMOJIMHEUHOTO JIBHXKCHUS U
B3aHUMOJICHCTBHUS TEII.

Onpenenenre aOCOMIOTHBIX U
OTHOCHUTEJIBHBIX OTPEIIHOCTEN
u3MepeHu (U3NIECKUX BEJINYHH.
O11eHKa rpaHuI] TOTPEIIHOCTEH.
[IpoBeneHne 3KCIIEpUMEHTA 11O
CpPaBHEHUIO U3MEHEHUS UMITYJIbCa Teja
C UMITYJIbCOM CHJIbI, U3BMEHEHUS
MOTEHIIUAJIBHOW YHEPTUU TIPYKUHbI

C pabOTOM CUJIBI TPEHHUSI.
HccnenoBanue coxpaHeHHSI UMITYJIbCA
NIpU yIIPYroM B3aUMOJCHCTBUH,
COXpaHECHUS YHEPTHH ITPU CBOOOTHOM
MMaJCHUH.

Omnpenenenue pabOTHI CHIIBI TPEHUS
MIpU IBUKEHUU Teja M0 HaAKJIOHHOMN
IJIOCKOCTH.

Habmaronenue n 00bsicCHEHHE
PEAKTUBHOTO JIBH>KCHUSI.

Pemrenue pacu€THbIX 3a71a4 € ABHO

47



denepanpHas padouas nporpamma | @usmka. 10-11 kmaccel (yrimyOJI€HHBIH ypOBCHb)

B TPABUTAI[MOHHOM I10JI€ OJTHOPOIHOTO
mapa (BHyTpU U BHE II1apa).

Bropas kocmudeckast CKOpOCTb.

TpeThs KOcMHUYECKast CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIIMAIBHBIX CHII

C U3MEHEHUEM MEXaHUYECKOU JHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHHYECKON IHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBHeHue bepryium 11 uaeanbHON
KUJKOCTH KaK CIIEICTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU SHEPTUH.
TexHuueckue yCTpomucTBa u
TEXHOJIOTUYECKHUE TIPOLIECCHI: IBUKEHNE
PaKeT, BOAOMET, KONED, MPYKUHHBIN
MUCTOJIET, THPOCKOI, (PUTYpPHOE KaTaHUE
Ha KOHbKax

3aJITaHHON U HESIBHO 3aJaHHOU
bu3HYEeCcKO MOJIENbIO

C UCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GOpMYJT MEXaHUKHU.

Pemienne xkauecTBEHHBIX 3a/1a4,
TPEOYIOIMUX MPUMEHEHUS 3HAHUH

10 MEXAHUKE.

OObsicHEHUE IPUHIIUIIOB ICUCTBUS
BOJIOMETA, KONEpPA, MPYKUHHOTO
MHCTOJIETA, THPOCKOIIA.

OObsicHEHUE ABUKEHUS PAKET,
(buUrypHOTO KaTaHus Ha KOHbKaX.
Onpenenenre ycaoBHil HPUMEHUMOCTH
Mojienel (PM3MYeCKUX TeJ U MPOIIECCOB
(stBNIEHUI ): a0COTIOTHO YIIPYroe u
a0COJIFOTHO HEYTNIPYTO€ CTOJIKHOBEHUS.
Brinonnenue yueOHbIX 3a1aHHIMA

Ha aHaJIN3 MEXaHUYECKUX MPOLIECCOB
(SIBTIEHUI1) C UCTIOB30BAaHUEM 3aKOHOB
COXpaHECHUSI B MEXaHHMKE: 3aKOHbI
COXpPAHEHUS UMITYJIbCA U MEXaHUYECKOU
SHEPIuH, CBA3b PAOOTHI CUJIBI C
WU3MEHEHHEM MEXaHUYECKOU SHEPTUU
Tena.

Ucnonp3oBanue | T-TexHomoruii npu
paboTe ¢ AOMOIHUTEbHBIMU
VMCTOYHUKAMU MH(HOPMAIIHH IO TEME,
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UX KPUTHYECKUM aHAJIU3 U OLICHKA
JOCTOBEPHOCTH

Wroro mo pazaeny 35

Paznen 3. MoJiekyasipaasi pu3uka M TEpMo

JTUHAMHKA

3.1 | OcHOBEI 15
MOJIEKYISIPHO-
KHHETHYECKOH
TEOpUH

OCHOBHBIE MTOJIOKEHUST MOJICKYJISIPHO-
kuHetnueckout Teopun (MKT), ux
onbITHOE 000cHOBaHue. uddy3us.
BpoyHoBckoe nBuxkeHne. XapakTep
JBWKEHUS M B3AaMMOJICCTBUSI YACTHUII
BellecTBa. Mojienu cTpoeHus ra3os,
KUJKOCTEN U TBEPABIX TEN U
00BsSCHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX Mojienieil. Macca u
pasmMepsl MOJIEKYJT (aATOMOB).
KonunyecTtBo BemecTna.

IToctosinaast ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u
criocoObl € u3mepenus. [llkana
temneparyp Llenscus.

Mopenp uaeaiabHOI0O raza

B MOJIEKYJISIPHO-KUHETUYECKON TEOPUH:
YaCTHUILIbI Ta3a ABUKYTCS XaOTHUYECKU U
HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.
["a30BbI€ 3aKOHBI. Y paBHECHUE
MenpeneeBa—Knaneipona. AGcotoTHAs
Temmneparypa (IKaga TeMieparyp
KensBuna). 3akon JlanpToHa.

[IpoBeneHne n3mMepeHnit napaMeTpoB
ra3a, MpoOBEJICHUE UCCIIEIOBAHUIN
3aBUCUMOCTEHN (PU3HUECKUX BEIIMYUH U
OMBITOB MO MTPOBEPKE MPETIOKEHHON
TUIIOTE3bI PU U3YUYEHUH YCTAHOBJIECHUS
TEIIOBOI'O PABHOBECHS Y U30IIPOLIECCOB
B ra3ax.

Onpenenenve aOCOMIOTHBIX U
OTHOCHUTENBHBIX MOTPEIIHOCTEN
u3MepeHu (U3NIECKUX BEJINYHH.
Onenka rpaHuI] NOTPENTHOCTEMN.
DKCIepUMEHTaIbHas TPOBEPKA
YPaBHEHHUS COCTOSIHUSI U]I€AJIbHOTO Ta3a.
N3ydenune Mozenei: IBUKEHUS YaCTHII
BEILIECTBA, OPOYHOBCKOTO JABUKEHUS.
onbiTa llITepHa, KpUCTAIITNYECKUX
PEETOK.

Pemrenue pacy€rHbixX 3a1a4 ¢ ABHO
3aJITaHHOU 1 HESIBHO 3aJITaHHOU
(bU3UYECKOM MOJIETIBIO C
UCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMyT MOJEKYJISIPHON (DU3UKH.
Pelnienne kayecTBEHHBIX 3a/1a4,
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N3ompoueccsl B HeAIbHOM Ta3e

C IMIOCTOSIHHBIM KOJINYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
M30IPOLECCOB: U30TEPMA, U30X0Pa,
nzo0bapa.

CBsi3b MEX/Ty JIaBJICHUEM U CpEHEN
KUHETUYECKOUN YHEPrUeu
MOCTYMATEIBLHOTO TETIOBOTO IBUKECHUS
MOJIEKYJI HJI€ATbHOIO ras3a

(OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-
KUHETUYECKON TEOPUU UICATHBHOTO
rasa).

CBsi3b a0COIOTHOM TeMIIepaTypbl
TEPMOJIMHAMUYECKON CUCTEMBI

CO CpeHEeN KUHETUYECKON dHEprueu
IIOCTYIATEIBHOIO TEIUIOBOTO IBUKECHUS
e€ JacTuil.

TexHuueckue yCTpomucTBa u
TE€XHOJIOTMYECKHUE MPOLIECCHI:
TEPMOMETP, OapoMETp, TTOTYyUCHHE
HAaHOMATEpPUAJIOB

TpeOYIOIIMX MPUMEHEHUS 3HAHUM

0 MOJIEKYJISIpPHOM (hU3HUKE.
OO0ObsicHEHUE yCTpOWCTBA U IPUHIIUIA
NENUCTBUS TEPMOMETpa, OapomeTpa.
OObsicHEeHHE MOTYYEHUS
HAaHOMAaTEpPHUAJIOB.

Onpenenenne ycinoBuid TPUMEHUMOCTH
Moenel GU3NUeCKuX Tel U MPOIEeCCOB
(s1BNIEHUIA): MOJIENIEN Ta3a, KUJKOCTH U
TBEPIOTO (KPUCTAIUIUYECKOTO) Tea,
UJICAJIBHOTO rasa.

BrinonHenne yueOHbBIX 3aaHUN

Ha aHaJIU3 TEIJIOBBIX MPOIIECCOB
(SIBJIEHUI1) C UCTIOJIB30BAHUEM
0oCHOBHBIX noJioxkeHnd MKT u 3akoHOB
MOJIEKYJIIPHOM (DU3UKH: CBSI3b TaBJICHUS
WJICaJIbHOTO Ta3a CO CpeaHEN
KUHETHYECKOU SHEPTUEUN TEITIOBOTIO
JBUKEHHS M KOHIIEHTPAILIMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA
CO CpeHEN KUHETUYECKON dHEpTUen
TEIJIOBOTO JBMXKEHUSI €70 YACTHII,
CBSI3b JIaBJICHUS UJI€ATBHOTO raza

C KOHUEHTPAIMEN MOJIEKYJI U €0
TEeMIIEpaTypoil, ypaBHEHUE
MenpaeneeBa—Kianelipona
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3.2

TepmoauHaMuka.
TermoBele MaNIMHBI

20

Tepmoaunamuueckas (T/1) cucrema.
3aiaHue BHEIIHUX YCIOBHMA

IUISl TEPMOJAMHAMUAYECKON CUCTEMBI.
BHeninue u BHyTpEeHHHUE TAPAMETPBL.
[TapameTpbl TEpMOTMHAMHUYECKOU
CHUCTEMBI KaK CpEJJHUE 3HAUCHUS
BEJINYMH, OMUCHIBAIOIINX €€ COCTOSIHHE
Ha MUKPOCKOITMYECKOM YPOBHE.
Hynesoe Hauano TepMoIMHAMUKH.
Camonpou3BoibHas pejakcaius
TEPMOJUHAMHYECKON CUCTEMBI

K TEIJIOBOMY PaBHOBECHIO.

Mopens naeajirHOro ra3za

B TEPMOJIMHAMUKE — CUCTEMA
YPaBHEHUI: ypABHEHUE
MenneneeBa—KnaneiipoHna u
BbIpaK€HUE JJIs1 BHYTPEHHEW SHEPTUU.
Y cnoBus IpUMEHUMOCTH 3TOW MOJIEIIH:
HU3Kasi KOHIIEHTPAIIUsI YaCTHI], BEICOKHE
TeMneparypsl. Belpaxkenue

JUIsl BHYTPEHHEH SHEPrUu
OJIHOATOMHOTO UEaTbHOTO Ta3a.
KBa3zucratnueckue u HeCTaTUYECKUE
IPOLIECCHI.

DnemeHTapHas paborta

B TEpMOJIMHAMUKE. Beruncnenue
paboThI Mo TpaduKy mpoiecca

N3Mmepenne yaeapHOl TEMI0EMKOCTH
pa3HbIX BEILIECTB, UX CPABHEHHUE,
MIPOBEJICHUE UCCIIEAOBAHUMN
3aBUCUMOCTEHN (PU3UUCCKUX BEIIMUUH U
OIIBITOB IO MPOBEPKE MPEIIOKEHHOMN
TUIIOTE3bI IPU U3YUYEHUH MPOLIECCOB
TertooOMeHa 1 aauabdaTHOTO Mpoliecca.
Onpenenenve aOCOMIOTHBIX U
OTHOCHUTEIBHBIX MOTPEIIHOCTEH
U3MepeHU (GU3NIECKUX BEIIMUHH.
OneHka rpaHuIl OrPeIHOCTEN.
N3ydenune B3anMOCBSA3U SJHEPTUH
MEXMOJIEKYISIPHOTO B3aUMOJICHCTBUS U
TeMIEepaTyphbl KUTICHUS AKUTKOCTEH.
N3ydenue TenaoBbIX ABUTATEIICH

C UCIOJIb30BaHUEM KOMITBIOTEPHBIX
MOJIEIIEH.

HccnenoBanre pas3HbIX CIIOCOOOB
VU3MEHEHHS] BHYTPEHHEN SHEPIrumu.
Pemienue pacu€THbIX 337124 C SIBHO
3aJITaHHON U HESIBHO 3aJJaHHOM
(bU3UIECKON MOJICTIBIO

C UCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GopMyI MOJIEKYJISIpPHON (DU3UKU

U TEPMOJAMHAMUKH.

Pemenne kauecTBEHHBIX 3aj1a4,
TPEOYIOITUX MPUMEHEHUS 3HAHUT
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Ha pV-auarpamme.

Termmonepenayda Kkak crmocod N3MEHECHHUSI
BHYTPEHHEW dHEPTUU
TEPMOJUHAMHYECKON CUCTEMBI

0e3 copepienus padbotel. Konsekius,
TEIJIONPOBOJIHOCTD, U3ITyYEHHUE.
KonnuectBo Temnotel. TennoéMkocTb
Tena. Y AenbHas U MOJISIpHas
TEIJTIOEMKOCTH BEIIECTBA. Y pABHEHHUE
Maiiepa. Y ienbHas TEI0Ta CropaHus
ToruiBa. Pacuér konuuecTBa TEMIOThHI
npu Teronepenaye. [lonstue

00 agrabaTHOM IpoIiecce.

[IepBbIit 3aKOH TEPMOJVHAMUKMU.
Buyrpennss sHeprus. KonnuectBo
TETJIOTHI ¥ pab0Ta Kak MEpbl U3MEHEHUS
BHYTPEHHEW dHEPTUHU
TEPMOJUHAMHYECKON CUCTEMBI.
BTopoii 3aK0H TepMOAMHAMUKHI

JUIs1 PABHOBECHBIX MPOIECCOB: YEPE3
3a/IaHHOE PABHOBECHOE COCTOSTHUE
TEPMOJUHAMHYECKON CUCTEMBI
MPOXOJUT €MHCTBEHHAs afnadara.
AOcoioTHas Temneparypa.

BTopoii 3akoH TepMOAMHAMUKHI

JUIs1 HEPABHOBECHBIX ITPOLIECCOB:
HEBO3MOHO IEPEIaTh TEILIOTY

110 MOJIEKYJIIPHOM (hU3BHUKE U
TEPMOJIMHAMHUKE.

OO0ObsicHEHUE yCTpOWCTBA U IPUHIIUIA
JIEHCTBUS XOJOAMIBLHUKA,
KOHJAUIMOHEPA, TU3EITBLHOIO U
KapOIOpaTOPHOTO JBUTATEIICH, TAPOBOM
TypOUHBI.

OO0BsicCHEHHUE TIOJTYYEHHUS CBEPXHU3KUX
TEeMIEpaTyp, YTUIN3AIUHA «TETLTOBBIX)
OTXOJIOB C MCIOJIb30BaHUEM TEILJIOBOI'O
HAcoca, yTUJIU3alui OMOOPTraHUuYECKOTo
TOILJIMBA JIJIs1 BRIPAOOTKHU «TEIIJIOBOI» M
AJIEKTPOIHEPIUH.

BrimonHenne yaeOHBIX 3aqaHui

Ha aHaJIU3 TEIUIOBBIX MPOIECCOB
(sIBJIEHUI ) C UCTIOJIH30BAHUEM
ocHOBHLIX TToJiokeHnit MKT u 3akoHOB
MOJIEKYJISIPHOUN (PUBUKU U
TEPMOJIMHAMMKHU: TIEPBBIM 3aKOH
TEPMOJUHAMUKH, 3aKOH COXPaHEHUSI
SHEPIruu B TEIJIOBBIX MPOIIECCaX.
Hcnonn3oBanue IT-texHomorui

pu paboTe C JOMOTHUTEIbHBIMU
MCTOYHUKAMHU WH()OPMAIIMH 110 TEME,
WX KPUTHYECKUN aHAJIN3 U OI[CHKA
JIOCTOBEPHOCTH.

AHanu3 ¥ o1leHKa MMOCIeICTBUM
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oT 0oJiee X0JIOHOIO Tela K 0oJiee
HarperomMy 0e3 KOMIICHCAITU!
(Knaysuyc). HeobpatumocTh
TIPUPOIHBIX MPOIECCOB.

[IpuHUMNIBI NEWCTBUS TETUIOBBIX MAIIIUH.

KIIH.

MakcumanbHoe 3HaueHue KII/I.

[wuki Kapno.

DKOJIOTUYECKHUE ACTIEKTHI
WCTIOJIb30BAHUS TEIIOBBIX JIBUTATEIICH.
TeruioBoe 3arpsi3HEHUE OKPYKAKOLIEH
Cpensl.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTMYECKHUE MPOLIECCHI:
XOJIOIUIBHUK, KOHIUIIUOHED,
JIU3EIbHBIN 1 KapOropaTOpHBIN
JIBUTaTely, NapoBasi TypOUHa,
MOJIyYEHHUE CBEPXHU3KUX TEMIIEpaTyp,
YTUIN3ALUS «TEMIOBBIX» OTXO0B

C MCMOJIb30BaHHUEM TEILJIOBOTO HAcocCa,
yTHIU3aIUsl OMOOPTaHUYECKOTO
TOIJIMBA JJ1sl BRIPAOOTKH «TETLJIOBON» U
3JIEKTPOIHEPTUU

WCIIOJIb30BAHUS TEIUIOBBIX JIBUTATEIICH
¥ TEIJIOBOTO 3arpsi3HEHUS OKPY KaoIIeh
CpEeIIbI C TIO3UIIMIA SKOJIOTHUECKOM
0e30IacHOCTH; TIPEICTaBICHUNA

0 paIMoHaJILHOM MPUPOIOTIOIH30BAHIH
(B mpoiiecce mOArOTOBKU COOOIIECHUH,
BBITIOJIHEHUN TPYTITIOBBIX TPOEKTOB)

3.3

ArperaTHsble
COCTOSIHUS BELIECTBA.
da30BbIE NTEPEXO/IbI

14

[TapooOpa3oBaHue U KOHACHCAIIHS.
Hcmapenue u kutienue. Y aenbHas
TeIJI0Ta MapooOpa3OBaHMUS.
HacpllieHHbIe M1 HEHACKIIIICHHBIE MAPHI.

HaOmronenne cBOCTB HACBIIIIEHHBIX
MapoB, MaJbIX JAehopMaruii,
IPOBEICHHE KOCBEHHBIX U3MEPECHUN
yIEITBbHOMN TETUIOTHI TUTABJICHHUS JIbJIA,
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KauecTBeHHas 3aBUCUMOCTB INIOTHOCTH
Y JaBJICHUS HACBILICHHOTO Mapa

OT TEMIIEPATYPhI, UX HE3ABUCUMOCTh
0T 00bE€Ma HACBIIIEHHOTO Tapa.
3aBUCHUMOCTb TEMIEPATYPHI KUTICHUS
OT JIaBJICHUS B KUJIKOCTH.

BnaxxnocTh Bo3myxa. AGCONIIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnuueckue u
aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpuctajuioB. [imaBnenue n
KpUCTaJUIn3aus. Y ieJibHas TerioTa
iaieHus. Cyoaumanusi.
Jedopmanuu TBEPAOTO TeA.
Pactskenue u cxxatue. Casur. Moayib
HOnra. [lpenen ynpyrux aedopmariuii.
TeruioBoe pacImpeHue XUIKOCTEN U
TBEPIBIX TEJI, 00BEMHOE U JIMHEHHOE
pacipeHrie. AHTapMOHHU3M TEIJIOBBIX
K0JIeOaHUI YaCTHI] BEIIECTBA KaK
MPUYMHA TEMJIOBOTO PACIIUPEHUS TET
(Ha Ka4YeCTBEHHOM YPOBHE).
[IpeoOpazoBanue 3Hepruu B (ha30BbIX
nepexojiax.

VYpaBHeHUE TEIIOBOTO OanaHca.
IToBepXHOCTHOE HATSKEHHUE.
Koaddunment noBepXHOCTHOTO

a0COTIOTHOM BIIaXKHOCTHU BO3/yXa,

K03 dUIIUEHTA TOBEPXHOCTHOTO
HaTsoKeHus1, moayist FOHra.

W3yuenne 3akOHOMEPHOCTEH nCTIapeHHs
Y KUIICHUS KUAKOCTEH, B TOM YHUCIIe
KUTICHUS IPU TIOHM>KEHHOM JIaBJICHUH,
HarpeBaHus U IJIaBJICHUS

KpUCTAJIIINYICCKOI'O BCIICCTBA,
KallMJIJIAPHBIX HBJ’IGHHﬁ, CMadYuBaHUA.

IIpoBeneHne OnbITOB C MBLIBHBIMU
MIEHKAMH.

UccnenoBanne Mmouenu
HEHBIOTOHOBCKOM YKMIKOCTH.
Pemenue pacu€THbIX 3a7a4 C SIBHO
3aJITaHHOW M HESIBHO 3aJITaHHOU
(bu3UYECKON MOJIETBIO

C UCTIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
1 GOpMyI MOJIEKYISIPHOU (DU3UKU U
TEPMOJIMHAMUKH.

Pemenne kauecTBEHHBIX 3a/a4,
TPEOYIOITUX MPUMEHEHHUS 3HAaHU N

0 MOJIEKYJISIpPHOU (DPU3UKE U
TEPMOJIMHAMHUKE.

OO0BsicHEHHE OCHOBHBIX TPUHITUIIOB
CTPOEHHUS KUJKUX KPUCTAIIIOB,
MOJTYYEHUSI COBPEMEHHBIX MaTEpUAJIOB.
Onpenenenue ycnoBUil TPUMEHUMOCTH
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HaTsDKeHus. KanusuisipHble sBICHHUS.
JlaBiieHne o NCKPUBJIEHHON
ITOBEPXHOCTBIO KUJKOCTH.

®opmyna Jlamnaca.

TexHuyeckue ycTpoucTsa u
TEXHOJIOTUYECKHE IPOLIECCHI: KUIKNAE
KpHUCTaJUIbl, COBPEMEHHBIE MaTEPHAIIbI

Moenel GU3NIeCKUX TE U TMPOIECCOB
(s1BIeHMIN): MoJIesel ra3a, JKUJKOCTH U
TBEPIOTO (KPUCTAIUTUYECKOTO0) Tea,
UJICaJIbHOIO rasa.

BrinonHenne yueOHbBIX 3aaHUN

Ha aHaJIN3 TEIUIOBBIX MPOLECCOB
(SIBJIEHUI1) C UCIIOJIB30BAHUEM
oCHOBHBIX no0xxeHnit MKT u 3akoHOB
MOJIEKYJIIPHOM (PU3UKHU U
TEPMOJUHAMUKU: CBSI3b JaBJICHUS
UJICATIBHOTO T'a3a ¢ KOHILIEHTpALUel
MOJIEKYJI U €70 TEMIIEPATypoH,
ypaBHeHue MenneneeBa—Knanelipona,
NEPBbIM 3aKOH TEPMOANHAMHUKHU.
Pabota B rpynnax npu o0CyXI€HUH
BOIIPOCOB MEKIPEIMETHOTO XapakTepa
(manpumep, no Teme «TermnooomeH

B )KUBOU IIPUPOJIE»)

Uroro no pazneny 49
Paznen 4. DnekTpoauHaMuKa
4.1 | DnekTpuyeckoe noje 24 DJIEKTpU3aLMs TEN U €€ NPOSABICHUS. [IpoBeneHne KOCBEHHBIX U3MEPEHNUN U

DIeKTpuuecKuil 3apsaa. /IBa Buaa
ANEKTpUUECKuX 3apsaaoB. [IpoBoaHuKH,
JTURJIEKTPUKHU U TOTYPOBOAHUKHU.
DJIeMEHTapHBIN AIEKTPUUECKUH 3aps.
3aKOH COXPAHEHHMSI JIEKTPUUECKOTO
3apsna.

OTIBITOB IO MPOBEPKE MPEATIOKESHHOM
TUIOTE3bI PU U3yUYEHUU
B3aMMOCHCTBHSI 3apsHKEHHBIX Tell,
3apsifia KOHJIEHCaTopa,
MIOCIIEI0BATEIHLHOTO COSMHCHHUS
KOH/ICHCAaTOPOB.
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BzaumopericTeue 3apsaoB.

Toueunsle 3apsiabl. 3akoH KyioHa.
DnekTpudeckoe noje. Ero neiicteue

Ha DJIEKTPUYECKUE 3aps]IbI.
Hanpsik€HHOCTB 3JIEKTPUUECKOTO MOJIA.
[IpoOus1ii 3apsa. Jlunum
HaIpPsHKEHHOCTH AIEKTPUYECKOTO OIS,
OIHOPOHOE AIEKTPUUECKOE MOJIE.
IToTennmaiprHOCTE
AJEKTPOCTATUYECKOTO MoJis. Pa3HOCTH
MOTEHIMAJIOB U HANPSKCHUE.
[ToreHumanbHas 3HEPTU 3apsiaa

B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHMan 3J€KTPOCTATUYECKOTO MOJIS.
CBsi3b HANPSKEHHOCTH TOJIS1 U Pa3HOCTH
MOTEHIIUAJIOB JIJIS1 3JIEKTPOCTATUYECKOTO
noJist (Kak OJTHOPOJIHOTO, TaK U
HEOJITHOPOJHOTO).

[IpuHIMI cynepno3uuuu
AJIEKTPUYECKUX TIOJIEH.

[Tone Toueuynoro 3apsiaa. Ilone
paBHOMEpHO 3apsikeHHOU chepsl. [Tone
PABHOMEPHO 3apsI’KEHHOTO 110 00bEMY
wapa. [Tone paBHOMEPHO 3apsKEHHON
O0eckoHeyHOH TIockocTr. KapTunst
JIMHUWA HANPSHKEHHOCTH 3TUX TMOJIEN U
AKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

Omnpenenenre aOCOMOTHBIX U
OTHOCUTEJBHBIX MOTPEITHOCTEN
U3MEpeHUN (U3UUECKUX BEITUIHH.
OreHka rpaHuIl MOrPEeUTHOCTEH.
Habmronenue npeBpalieHus S3Hepruu
3apsKEHHOT0 KOHJIEHCATOPA B SHEPTUIO
U3JIyYEHUs CBETOAMO/Ia, UCCIECTOBAHUE
pa3psiia KOHJIEHCAaTOpa Yepe3 pe3ucTop.
N3ydenue 3aBucuMoCTH
AJIEKTPOEMKOCTH IIIIOCKOTO
KOHJIEHCATOpa OT IJIOIIA 1N TIJIACTHH,
PacCTOSIHUS MEXy HUMH U
JTADJICKTPUUECKON MPOHUIIAEMOCTH.
N3yyenne kapTuH JIMHUN
HaMPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsS
TOYEHHOTO 3aps/1a, PABHOMEPHO
3apsKEHHOM cpepbl, pABHOMEPHO
3apsHKEHHOTO TI0 00BEMY 11apa,
PaBHOMEPHO 3apsiKEHHON OECKOHEUHOM
MJIOCKOCTU Y SKBUIIOTEHIIMAIBHBIX
ITOBEPXHOCTEM.

Penienue pacu€THbIX 3a/1a4 € IBHO
3aJITaHHOU 1 HESIBHO 3aJITaHHOU
(bU3UYECKO MOJIENBIO C
WCIIO0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMyI 3IEKTPOCTATUKH.

Pelienne kauecTBEHHBIX 33/1a4,
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[IpoBOJHUKHN B 3JIEKTPOCTATUYECKOM
nose. YcioBUe paBHOBECHS 3apsiJIOB.
JIUAAEKTPUKH B 3JIEKTPOCTATUYECKOM
nosie. /{uanekrpuueckas
IPOHHUIIAEMOCTh BEIECTBA.
Konnencatop. DneKTpOEMKOCTB
KOHJIEHCATOpa. DIIEKTPOEMKOCTh
IIJIOCKOT0 KOHAEHCATOpA.
[TapamnenbHOE cCOeTMHEHNE
KoHJIeHcaTopoB. [locnenoBatenbHoe
COEAMHEHUE KOHJICHCATOPOB.

OHeprus 3apsKEHHOT0 KOHAEHCATOpa.

JIBrKeHME 3apsyKEHHOM YaCTULBI

B OJJHOPOJHOM DJIEKTPHUUECKOM TOJIE.
TexHuyeckue ycTponucTBa u
TEXHOJIOTUYECKHE MTPOLIECCHI:
AIEKTPOCKOII, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAS 3aIIUTa,
3a3eMJICHHE DJIEKTPOIIPHUOOPOB,
KOHJIEHCATOPBbI, FTEHEPATOP

Ban ne I'paada

TpeOyIOIUX MPUMEHEHUS 3HaHUN

IO JIEKTPOCTATHKE.

OObscHEHHE yCTPOWCTBA U

IIPUHLMIIA TEVUCTBUS DIEKTPOCKOIIA,
3JIEKTPOMETPA, KOHJIEHCATOPOB,
rerHepatopa Ban ne I'paada.
OObsicHeHue padoThI
IIEKTPOCTATUYECKON 3aIUTHI,
3a3eMJIEHUS SJIEKTPOIPHOOPOB.
Onpenenenne ycinoBuid TPUMEHUMOCTH
Moeneit GU3NIECKUX TeJl: TOUCUHBIN
3apsl, OGHOPOJHOE IEKTPUUIECKOE
ToJIe.

Brinonnenune yueOHbIX 3a1aHHMA

Ha aHAJIN3 DJIEKTPUUYECKHUX MTPOLECCOB
(SIBTIEHUIA) C UCTIOIb30BAHUEM
OCHOBHBIX MOJIO)KEHHUI U 3aKOHOB
IIEKTPOJUHAMUKH: 3aKOH COXPaHEHHUS
AIIEKTPUYECKOTO0 3apsiza, 3akoH KyroHna,
MOTEHIUAJIBHOCTD
AJIEKTPOCTATUYECKOTO TOJISI, MPUHITUI
CyHEPHO3ULINHN IEKTPUUECKHUX TTOJIEH.
Ucnons3zoBanue [ T-rexHonorni

pu paboTe C AOMOIHUTEIbHBIMU
UCTOYHHUKAMU UH(GOPMALIMH 110 TEME,
UX KPUTUYECKUM aHAJIU3 U OLICHKA
JOCTOBEPHOCTH

57



denepanpHas padouas nporpamma | @usmka. 10-11 kmaccel (yrimyOJI€HHBIH ypOBCHb)

4.2

[TocTostHHBIN
ANEKTPUUECKUN TOK

24

Cuna toka. [ToCTOIHHBIN TOK.
VYca0Bus CyecTBOBaHUS MMOCTOSTHHOTO

QJICKTPHUYICCKOI'O TOKA. HMcTouyHuKH TOKA.

Hanpsixenue U u D/1C é.

3akoH OMa [ yyacTKa LeMHu.
DIIEKTPUYECKOE COTPOTUBIIEHUE.
3aBUCHUMOCTb CONPOTHUBIICHUS
OJIHOPOJHOTO TIPOBOJIHUKA OT €ro
JUTMHBI U TJTOIIAIH MOTIEPEYHOTO
ceyeHus. Y IebHOE COTPOTURIICHUE
BEILIECTBA.

[TocnenoBarenbHOE, TapaiebHOE,
CMEILIAHHOE COEIMHEHUE TPOBOIHUKOB.
Pacuét pa3BeTBIEHHBIX AICKTPUUECKUX
uenei. [Ipasuna Kupxroda.

PaboTa snexTpuieckoro Toka.
3akoH J[xoynsa-Jlenna.

MOUIHOCTh 3JEKTPUUYECKOTO TOKA.
TennoBast MOITHOCTb, BbIACIsIEMAst
Ha PE3UCTOpE.

DJIC 1 BHyTpEeHHEE CONPOTUBIICHUE
UCTOYHUKA TOKa. 3aKkoH OMa

JUTSI TIOJTHOM (3aMKHYTOM )
AJIEKTPUYECKOM 1enr. MOIHOCTh

HCTOYHHKA TOKA. KOpOTKOe 3aMBbIKAHHUC.

KOHI[CHC&TOp B II€TIK ITIOCTOAHHOTI'O
TOKaA.

[IpoBeneHne NpsIMbIX U3MEPEHNUN CHIIBL
TOKA W HaIPSIKEHUS, KOCBEHHBIX
W3MEPEHUH YIEIBbHOTO COMPOTUBIICHHUS,
OJ1C ¥ BHYTpEHHETO CONPOTUBIICHUS
UCTOYHUKA TOKA, IPOBEICHUE
VCCIIEOBAHUN 3aBUCUMOCTEN
(bU3UYECKUX BEJIMUMH U OIBITOB

10 MTPOBEPKE MPEAJIOKEHHON TUITOTE3bI
IIPU U3YUYEHUH 1IeTIeH TOCTOSTHHOTO
TOKA.

Ornpenenenre aOCONMIOTHBIX U
OTHOCHUTEIBHBIX MOTPEIIHOCTEH
U3MepeHUil (U3NUECKUX BETUYHH.
Ouenka rpaHul] NOTPENTHOCTEN.
N3ydeHne KOPOTKOTO 3aMbIKaHHUS
rajbBaHUYECKOIO JJIEMEHTA U Ol[EHKA
BHYTPEHHETO CONPOTHUBIICHHUS.
Pemienune pacu€THbIX 3a7a4 C IBHO
3aJITaHHOW M HESIBHO 3aJITaHHOU
(bU3UYECKON MOJIEITBIO

C UCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (GOpMYIT MOCTOSTHHOTO TOKA.
Penienue kauecTBEHHBIX 3a/1a4,
TPEOYIOIUX MPUMEHEHHUS 3HAHUN 1
3aKOHOB ITOCTOSTHHOT'O TOKA.
OObsicHEHUE YCTPOUCTBA Y TIPUHITAIIA
JEHUCTBUS aMIIEPMETPA, BOJIBTMETPA,
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TexHuyeckue ycTporcTa u
TE€XHOJIOTUYECKUE MPOLIECCHI:
aMIIEpMETP, BOJIBTMETP, PEOCTAT,
CUETUMK DIJICKTPUYECKON SHEPTUU

peocTara, CUETUYMKA BHGKTPHHGCKOﬁ
OHCPIUuHn.

BrinosnHenne yuyeOHbIX 3a1aHUI
Ha aHAJIA3 JICKTPUUYECKHUX MTPOLECCOB

(SIBJIEHUIA) C UCTIOTB30BAaHUEM
OCHOBHBIX MOJIOKEHUN U 3aKOHOB
ANEKTPOAUHAMUKU: 3aKOHBI OMa

JUTSl y9acTKa LENH U IS 3aMKHYTOU
AIEKTPUUYECKON LIENH, 3aKOH
Jxoyms—Jlenna.

Pabota B rpynmnax npu o0CyxJ1eHUN
BOIIPOCOB MEXKIPEIMETHOTO XapakTepa
(Hampumep, 1o TeMe « IIEKTPUUECKUE
SIBJICHUS B IPUPO/JIC»)

4.3

Toku B pa3IMuHbIX
cpenax

DJIeKTpUYECKas MPOBOJUMOCTb
Pa3JIMYHBIX BEIIECTB. DJIEKTPOHHAS
IPOBOJAMMOCTH TBEPABIX METAJIJIOB.
3aBUCHUMOCTh COTPOTUBIICHHS] METAJIIOB
oT Temneparypsl. CBepXIpOBOAUMOCTb.
DNEeKTPUYECKHUN TOK B BaKyyMe.
CBoIICTBA PNEKTPOHHBIX MTYYKOB.
[TonynpoBonuuku. CoOCTBEHHAsS U
IpUMECHAasi IPOBOJAUMOCTh
OJIyIpOBOJHUKOB. CBOICTBA
p-n-niepexona. I1omymmpoBoAHUKOBBIE
IpUOOPHI.

DNEKTPUYECKUN TOK B 3JEKTPOJIUTAX.

IIpoBeneHne KOCBEHHBIX U3MEPEHUN 1
HCCIeI0BaHUN 3aBUCUMOCTEHN

MeXTy GU3UICCKIMHU BeIIMYMHAMHI
MIPU U3YYEHUU MIPOLIECCOB MPOTEKAHUS
AJIEKTPUYECKOTO TOKa B MeTasliax,
AJIEKTPOIUTAX U TTOTYNPOBOHUKAX.
Onpenenenre aOCOMIOTHBIX U
OTHOCHUTEJILHBIX TOTPEITHOCTEN
u3MepeHu (U3NIECKUX BEJINYHH.
OueHka rpaHul] NOTPENTHOCTEN.
HaGmronenue snekTpoausa, u3yuyeHue u
00BsICHEHHE MTPOBOIUMOCTH
3JIEKTPOIMTOB, SKCIIEPUMEHTAIILHOE
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DIEeKTPOIUTHYECKAS JUCCOLIHALIMS.
Onektponns. 3akoHbl Papanes

JUTSL 3JIEKTPOJINA3A.

DNEKTPUYECKUNA TOK B Ta3ax.
CamocTosTenbHbIN U
HECaMOCTOSITEIIbHBIN pa3psil.
PaznuyHblie TUIIBI CAMOCTOSITENBHOTO
pazpsaa. Monuus. [1na3zma.
TexHuueckue ycTpoucTsa u
MPaAKTUYECKOE TPUMEHEHHUE:
ra3opaspsAHbIE JaMIIbl, JIEKTPOHHO-
JTy4eBas TpyOKa, MOJyNPOBOTHUKOBBIC
npuOOPHL: U0, TPAH3UCTOD,
dboToAMO I, CBETOIMO/, TaJIbBaHUKA,
paduHUpPOBaHUE ME/THU, BHITIJIABKA
AITIOMUHUS, JIEKTPOHHAS! MUKPOCKOTIHS

U3YYEHHUE 3aKOHOB AJIEKTPOIN3a
Qdapanes.

CHsTHE BOJIBT-aMIIEPHOM
XapaKTEPUCTUKHU JTUOJIA.

CpaBHeHHEe TPOBOJUMOCTH METAJIIIOB

U TIOJYTIPOBOHUKOB.

N3yueHune ucKkpoBoro paspsaa

Y IPOBOJAMMOCTH BO3/1yXa.

Pemenue pacué€THbIX 3a7a4 ¢ SIBHO
3aJaHHON M HEIBHO 3aJaHHON
(bu3HUECKO MOJIENBIO C
UCIOJIb30BAaHHEM 3aKOHOMEPHOCTEN
MOCTOSTHHOTO TOKAa B Pa3JIMYHbIX Cpeax.
Pemmenne kauecTBEHHBIX 3a/a4,
TpeOYIOIUX TPUMEHEHUS
3aKOHOMEPHOCTEN IOCTOSIHHOTO TOKa

B Pa3JIMYHBIX cpeaax.

OOmbsacHeHne yCTPOICTBA U MPUHITUTIA
JEHCTBUS ra30pa3psIHbIX JaMIl,
3JIEKTPOHHO-JIy4€BON TPYOKH,
MOJIYIPOBOAHUKOBBIX TPUOOPOB: U0/1A,
TpaH3UCTOpPa, (HOTOMO/Ia, CBETOIUOIA.
OObsicHEHUE CYyTH MPOIIECCOB:
raJIbBaHUKH, paUHUPOBAHUS ME/IH,
BBITJIABKH aJIIOMUHUS, SJICKTPOHHOM
MUKPOCKOTIUU

Uroro no pazneny

54

60



denepanpHas padouas nporpamma | @usmka. 10-11 kmaccel (yrimyOJI€HHBIH ypOBCHb)

Pa3zpnen 5. ®u3nyecKkuii IPAKTHKYM

5.1 | Ousnueckuii 16 CrniocoOs1 n3MepeHust GU3NIECKUx [IpoBeaeHnEe KOCBEHHBIX U3MEPEHU,
IPAKTUKYM BEJIMYUH C UCIIOJIb30BAHUEM UCCIIEJOBAaHUM 3aBUCUMOCTEN

aHAJIOTOBBIX U IIU(PPOBBIX duznYECKUX BETUYHH, TPOBEPKa
U3MEPUTENIbHBIX TPUOOPOB U IPEJI0KEHHBIX TUIIOTES
KOMITBIOTEPHBIX JATUNKOBBIX CHCTEM. (BBIOOp U3 PabOT, OMMHMCAHHBIX
AOCOIIOTHBIE M OTHOCUTEIbHbBIE B TEMATUYECKUX pa3fiesiax
MOTPEIIHOCTH U3MEPEHUN PUBNYECKUX | «YUCHUYCCKHUI SKCIICPUMECHT,
BenurH. O1leHKa IpaHHuIl 1a0opaTopHbIE pabOTHI, MPAKTUKYM)
MOTPENTHOCTEN

Uroro no pazneny 16

Pe3epBHOE Bpemst 10

OBILIEE KOJIMYECTBO 170

YACOB IO ITPOI'PAMME
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11 KUIACC
HaumenoBaunue
No KomnuuecTtBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
paszeiioB U TEM [TporpammHoe conepkanue
n/n 4acoB oOy4Jaronmxcs

y4eOHOro npeamMera

Pasznen 1. daekTpoanHaMuka

1.1 MarsuTtHoE€ 1ojJjie

14

B3anmoaeiicTBie MOCTOSHHBIX
MAarHUuTOB U MPOBOJHUKOB C TOKOM.
MaruautHoe nosie. Bektop MarHuTHOM
UHAYKIUK. [IpyHIUND cynepno3uimmn
MAarHUTHBIX NOJIeH. JIMHUY MarHUTHOM
WHTYKIIVH.

MarnutHOE 110JI€ TPOBOJAHUKA C TOKOM
(TpsIMOTO TPOBOJIHMKA, KATYIIKU U
KpyroBoro BuTka). OnsIT Opcrena.
Cuiia Amniepa, e€ HanpaBJICHUE U
MOJYJIb.

Cwuia Jlopenna, e€ HanpaBJIEHHE U
MOZYJIb. [[BH>KEHUE 3apsyKEHHOM
YaCTHIIbI B OJHOPOJHOM MAarHUTHOM
nosie. Pabora cunel Jlopenna.
MarauTtHoe noJie B BELIECTBE.
deppomMarHeTukuy, napa-

U IMaMarHeTUKH.

TexHuueckue ycTpoucTaa u
TEXHOJIOTUYECKUE MPOLIECCHI:
MIPUMEHEHUE MOCTOSIHHBIX MArHUTOB,

[IpoBeaeHME KOCBEHHBIX U3MEPEHUI
cuibl AMmIiepa, IpoBEJEHNE
UCCJIEIOBAHMSI 3ABUCUMOCTEN MEXKIY
(U3NYECKUMU BEIMUMHAMU U OIIBITOB
110 IPOBEPKE MPENIIOKEHHON TUITOTE3bI
IIPU U3YYECHHUH JEHCTBHUS IIOCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM,
B3aMMOJICUCTBUS POBOJHUKA

C MarHUTHBIM I1OJIEM.

Onpenenenre aOCOMIOTHBIX U
OTHOCHUTEJIBHBIX TOTPELTHOCTEN
U3MEpEeHUH (PU3HUECKUX BETUUHH.
Ouenka rpaHuI] NOTPENTHOCTEMN.
HccaenoBanre MarHuTHOTO I10JIS
NOCTOSIHHBIX MarHUTOB, CBOMCTB
(beppoMarHeTUKOB.

Onpenenenue yciaoBUid TPUMEHUMOCTH
MOJIeJI OJTHOPOJJHOTO MAarHUTHOTO
OJISL.

Ornpenenenre HarpaBiIeHUs: UHIAYKIUU
MarHUTHOTO IOJISI IPOBOJIHHUKA C TOKOM,
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AJIIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP,
ANEKTPOABUTATEND SIKOOH, YCKOPUTEIH
AIIEMEHTAPHBIX YaCTHUI]

cuibl Amriepa u cuiel JIopeHua.
N3ydenune kapTUHBI TUHAN UHTYKIIUU
MarHMTHOTO MOJIsl TOJI0COBOTO U
MOJAKOBOOOPA3HOIO MOCTOSTHHBIX
MarHUuTOB, JJTMHHOTO MPSMOTO
MIPOBOJIHHUKA, 3aMKHYTOT'O KOJIBIIEBOTO
MIPOBOJHUKA, KATYIIKU C TOKOM.
OO0bsicHeHUE B3aUMOJCHCTBUS ABYX
MIPOBOJIHUKOB C TOKOM, JICUCTBUS CUJIBI
JlopeHiia Ha HOHBI AIEKTPOJIUTA.
Halntonenue aBmxeHus myuka
AJIEKTPOHOB B MATHUTHOM TIOJIE.
N3yuenne npuHumna AeUCTBUs
AJIEKTPOU3MEPUTEILHOTO Mprubopa
MarHUTO3JIEKTPUUECKON CUCTEMBI.
Pemienue pacu€THbIX 3a71a4 C SBHO
3aJITaHHOW M HESIBHO 3aJITaHHOU
(bu3UYECKON MOJIETBIO

C UCIIOJIb30BAaHHUECM OCHOBHBIX 3aKOHOB U

dbopmyi o Teme «MarHuTHOE MoJiey.
Pemnienne kayecTBEHHBIX 3a/a4,
TPEOYIOITUX MPUMEHEHWS 3HAaHUN

1o TeMe « MarHuTHoe moJiey.
OObsicHEeHNE YCTPONCTBA U MPUHITUTIA
JIEVUCTBUS DJIEKTPOMArHUTOB, TECTEPA-
MYJIbTHUMETPA, 3JIEKTPOIBUTATEIIA
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Sxob6u, yckopuresei aneMeHTapHbIX
YacTHII.

OO0bsicHEHUE PUMEHEHUS TTOCTOSTHHBIX
MAarduTOB

1.2

DJIeKTpOMAarHuTHast
WUHIYKIUS

13

SIBnenue BHCKTpOMaFHHTHOﬁ HHAYKIOWN.

IToTOK BeKTOpa MarHUTHON MHYKIIUH.
OJ1C nuHaykuu. 3aKoH
AJIEKTPOMArHUTHOW MHAyKun Papases.
Buxpesoe anekrpuueckoe none. Toku
dyxo.

OJIC nHayKIIMU B IPOBOJTHUKE,
JBUKYIIEMCS] B OTHOPOJTHOM
MarHuTHOM MOJIE.

ITpaBuno Jlenna.

NunykruBHoCcTh. Karymika
WHIYKTHBHOCTH B II€TIH TTOCTOSIHHOTO
ToKa. SBnenue camouHaykuuu. 3J1C
CaMOMHAYKIIH.

DHeprusi MAarHUTHOTO MOJISI KaTYIIKH

C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
TexHuuyeckue ycTponucTBa u
TEXHOJIOTHYECKUE MPOIIECCHI:
WHIYKIIUOHHAS 1I€Yb, COJICHOM/I, 3aIlI1Ta
OT DJICKTPU3ALIUM T MPU IBUKECHUU

B MAarHUTHOM M0JI€ 3€MJIN

[IpoBenenue nccneqoBanus
3aBUCUMOCTEH (PH3NIECKUX BEIMUNH U
OTIBITOB MO MPOBEPKE MPEAIOKEHHON
TUIIOTE3bI IIPU U3YUYEHUH SIBICHUS
AJIEKTPOMArHUTHOW UHTYKIIUH.
OnpeneneHne NHIYKIIMU BUXPEBOTO
MarHUTHOTO TOJIS.

Ornpenenenre aOCOMIOTHBIX U
OTHOCHUTEIBHBIX MOTPEIIHOCTEH
u3MepeHu PU3NUEeCKUX BETUYUH.
OueHka rpaHul] HOTPETHOCTEN.
DKCIEpUMEHTAIBHOE U3yUEHHE MTPaBUIIA
Jlenna.

HccnenoBanue siBICHUSI CAMOUMHIYKIIUH,
3aBucuMocTd J/JC caMOMHAYKIIUH OT
CKOPOCTH U3MEHEHUSI CUJIBI TOKA B LETIH.
N3ydenue najgeHuss MarHura

B AJIIOMUHUEBOM (MeTHOM) TpyOe.
COopka MoJIe I SJIEKTPOMArHUTHOTO
reHepaTopa.

Pemrenue pacu€THbIX 3aa4 C IBHO
3aJJaHHOW U HESBHO 33/1aHHOU
(bu3HUecKoil MO/IEIbIO
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C UCIIOJIb30BaHHUECM OCHOBHBIX 3aKOHOB U

dbopMy1 1o Teme «INIEeKTpOMarHuTHasI
WHTYKIHS).

Pemrenne kauecTBEHHBIX 33124,
TpeOYIOIIMX MPUMEHEHUS 3HAHUU

0 TEME «DJIEKTPOMATHUTHAS
WUHTYKIHS).

OObsCHEHNE OCHOBHBIX IPHUHIIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX IIPOLIECCOB, TAKUX
KaK: MHIYKIMOHHAS 1I€4b, COJICHOU],
3aIlMTa OT 3JIEKTPU3ALUU TEI

P IBUKEHUU B MArHUTHOM I10J1€
3eMuIH.

PaboTa B rpynmnax npu o0Cyk1eHUN
BOIIPOCOB MEXIIPEIMETHOTO XapaKTepa
(Hampumep, o TemMe
«DNEeKTPOMArHUTHBIE SIBJICHUS

B IIPUPOJIEN)

Uroro no pazaeny 27

Paznen 2. Kojie0aHus ¥ BOJIHBI

2.1 MexaHuueckue 10 KonebarenpHas cucrema. [IpoBeneHre KOCBEHHBIX U3MEPEHUH,
KOJIEOaHUs CBoOoHbIe KOJIcOaHus. UCCIIEIOBAHUS 3aBUCUMOCTEH MEXKTY

["apmonudeckue kosie0aHusl.
KunemaTudeckoe u TMHaAMUYECKOE
OIMCaHue. JHEPTreTHIECKOE OTIMCAHNE
(3aKOH COXpaHEHUs MEXaHUYECKOU

(U3NYECKUMU BEIMUMHAMU U OIIBITOB
10 ITPOBEPKE NPEMJIOKEHHON TUIIOTE3BI
IIPU U3YYEHUU KOJIeOaHUI HUTSHOTO U
IIPY’KMHHOTO MasiTHUKOB,
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sHEpruun). BeiBoa TMHAMHUYECKOTro
ONHMCAHUS TAPMOHUYECKUX KOJIEOAHHI
U3 WX 3HEPreTUYECKOro U
KMHEMAaTHYECKOTO OTTMCAHUS.
Awmmuutyaa u asza konedbanuii. CBs3b
aMIUTATYAbI KOJIEOAHHUI UCXOTHOM
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHM
€€ CKOPOCTU U YCKOPEHMUS.

[lepuon u yacToTa KoJeOaHUM.
[lepuo ManbIx CBOOOTHBIX KOJIEOAHUN
MaTeMaTU4YecKoro MasaTHuka. [lepuos
CBOOOJHBIX KOJIEOAHHI MPY>KMHHOTO
MasiTHUKA.

[TonsiTue 0 3aTyXxaromMX KOJIeOaHUSIX.
Breinyxnennsie konebanus. Pesonanc.
Pe3onancHas kpuBas. Bausinue
3aTyXaHUs HAa BUJ] PE30HAHCHOU KPUBOM.
ABTOKOJICOaHUSI.

TexHuueckue ycTporucTsa u
TEXHOJIOTHYECKHE IPOLIECCHI:
METPOHOM, Yachl, KAYEJIH1, My3bIKaJIbHbIE
MHCTPYMEHTHI, ceiicmorpad

BBIHYKJICHHBIX U 3aTyXaloINuX
MEXaHUUYECKUX KOJIeOaHUH.
Onpenenenre aOCOMIOTHBIX U
OTHOCHUTEIBHBIX MOTPEIIHOCTEH
u3MepeHu GU3NIECKUX BEJINYHH.
OueHka rpaHuI] MOrpemHOCTEN.
Habmronenne He3aBUCMMOCTH ITEpUoia
MaJIbIX KoJieOaHUuM rpy3a Ha HUTH

OT aMIUIUTY/IbI.

DKCHEepUMEHTaIbHAS TPOBEPKA 3aKOHA
COXpaHEHUS YHEPTUU IIPH KOJICOAHMSIX
rpy3a Ha IpY>KUHE.

Habmonenue pe3onanca.
Onpenenenre ycaoBHil HPUMEHUMOCTH
MOJIeJId MaTeMaTUYECKOr0 MasTHUKA U
UJICJIHOTO MIPY>KUHHOTO MasiTHUKA.
Pemenue pacu€THbIX 3a7a4 C SIBHO
3aJITaHHOW M HESIBHO 3aJIaHHOU
(bu3UYECKON MOJIETBIO

C UCITOJIb30BAaHMEM OCHOBHBIX 3aKOHOB H
dbopmy o Teme «MexaHudecKue
KOJICOaHUS.

Pemenne kauecTBEHHBIX 3aj1a4,
TPEOYIOITUX MPUMEHEHWS 3HAaHUN

1o TeMe «MexaHn4ecKue KoJaeOaHus.
OObsicHEeHUE yCTPOMCTBA U MPUHITUTIA
JIEVCTBHSI METPOHOMA, YaCOB, KaueJeH,
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MY3bIKQJIbHBIX UHCTPYMEHTOB,
cericmorpada.

UcnonwizoBanue [ T-rexHonornii

pu paboTe C JOMOTHUTEIbHBIMU
MCTOYHHUKAMU UH(GOPMAIIIH 110 TEME, UX
KPUTHYECKUN aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH

2.2

DIJIEKTPOMArHUTHBIE
KoJeOaHus

15

KonebarenbHbiii KOHTYp. CBOOOIHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHUs

B UJI€AIbBHOM KOJ1€0aTeTbHOM KOHTYpE.
®opmyna Tomcona. CBsI3b aMIUTUTYAbI
3apsa KOHAEHCaTopa C aMIUIATYA0U
CHJIbI TOKA B K0JIE0ATEIIbHOM KOHTYpE.
3aKOH COXpaHEHUS DHEPTUU

B UJICAJIbHOM KO0JIE0ATEIbHOM KOHTYDE.
3aTyXarue JIEKTPOMarHuTHhIE
KosieOaHus. BeiHyX/1eHHbIE
AJIEKTPOMarHUTHbIE KOJIeOaHUsI.
ITepemenHbIN TOK. MOITHOCTH
NEePEMEHHOr0 TOKa. AMIUIUTYAHOE U
JIEUCTBYIOIIEE 3HAYCHUE CUJIbI TOKA U
HANPsDKEHUS TpU pa3nuyHoi Gopme
3aBUCHUMOCTH MIEPEMEHHOIO TOKA

OT BPEMEHU.

CuHycouIabHBIN IEPEMEHHBIN TOK.
Pe3ucrop, KOHAEHCATOP U KaTylIKa
WHIYKTUBHOCTH B LIETIH

[IpoBeneHre KOCBEHHBIX U3MEPEHUN U
UCCIIEIOBAHUS 3aBUCUMOCTEN
(bU3UYECKUX BEJIMYUH MPU U3YUCHUU
3JIEKTPOMArHUTHBIX KOJICOAHU U LIeTIeH
MEPEMEHHOTO TOKA.

Onpenenenre aOCOMIOTHBIX U
OTHOCHUTEIBHBIX MOTPEIIHOCTEN
U3MepeHUil (U3NUECKUX BETUYHH.
Ouenka rpaHuI] NOTPENTHOCTEMN.
N3ydeHne ycTporCTBa U IPUHIIUIIA
nencTBus Tpanchopmaropa.
HabmroneHne 31eKTpoOMarHuTHOTO
pe3oHaHca.

N3ydenne ocuuiiorpaMmm
AJIEKTPOMArHUTHBIX KOJICOAHMIA.
Pemrenue pacu€THbIX 3aa4 C IBHO
3aJITaHHOU U HESIBHO 3aJJaHHOU
(bU3UIECKON MOJICTIBIO

C UCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB U
dbopmy 1o Teme «DJIEKTPOMarHUTHbIE
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CUHYCOUJAIBHOTO MIEPEMEHHOTO TOKA.
Pe3onanc TokoB. Pe3onanc
HaIpSKECHUM.

NneanbHbii TpaHchOpMaTOP.
[IpousBoacTBo, nepenayva u
noTpeOIeHE ANEKTPUUECKOU IHEPTUH.
DKOJIOTUYECKUE PUCKHU

IIPY TPOU3BOJACTBE AJIEKTPOIHEPTUU.
KynbTypa ncnonb3zoBanus
AJIEKTPOIHEPTUHU B TIOBCEAHEBHOMN
JKU3HU.

TexHuueckue ycTpomucTaa u
TEXHOJIOTUYECKNE MPOLIECCHI:
ANEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOTO TOKA, JINHUU
aNeKTponepeaayd

KOJIEOAHHSD.

Pemenne kauecTBEeHHBIX 3a/a4,
TPEOYIOIMUX MPUMEHEHUS 3HAHUH

1o TeMe «IIEKTPOMarHuTHhHIE
KOJIecOaHUs».

CpaBHEHUE MEXAaHUYECKUX U
3JIEKTPOMArHUTHBIX KOJIeOaHUH.
OO0bsicHEHUE YCTPOUCTBA U IPUHITUIIA
JIEUCTBUS DIIEKTPUUECKOTO 3BOHKA,
T€HEepaTOpa MEPEMEHHOIO TOKA, JINHUI
3JIEKTpoIrepeaay.

Onpenenenue ycinoBuid TPUMEHUMOCTH
MOJICIIH HJIeaJbHOI0 KOJIe0aTeIbHOTO
KOHTYpa.

AHanu3 1 oneHKa IMOCJICICTBUU
WCIIOJIb30BaHUS PA3IMYHBIX CIIOCOOOB
MIPOM3BOICTBA DJIEKTPOIHEPTUU

C MO3UIAI PKOJOTHYCSCKOM
0€30MacHOCTH; TPEACTaBICHUM

0 pallMOHAJILHOM MIPUPOJIONOIH30BAHUHT
(B mporiecce MOArOTOBKU COOOIIEHUH,
BBITIOJIHEHUN TPYIITIOBBIX TTPOEKTOB)

2.3

Mexannyeckue u
AJIEKTPOMATrHUTHBIE
BOJTHBI

10

MexaHnuyeckue BOJIHbI, YCIOBHS UX
pacnpoctpanenus. llonepeunsie u
MpOoA0JIbHBIE BOJIHEL. [lepuon, ckopocTh
pacpOCTPAHEHHUS U IJIMHA BOJIHBL.
CBoiICTBa MEXaHNYECKUX BOJIH:

HaGmronenue oOpazoBanus u
PacIpOCTpaHECHUS MOIIEPESUHBIX

Y MIPOIOJBHBIX BOJIH, OTPAKCHUS H
peIoMIICHUS, HHTEp(dEepeHITNN

U TUPPaKIIUI MEXaHHYECKUX BOJTH,
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OTpa)KECHHE, MPEITIOMIIEHNUE,
uHTepdepeHus u qudpakius.
3Byk. CKopocTb 3ByKa. [ poMKOCTB
3ByKa. BeicoTa ToHa. TemOp 3ByKa.
[ITyMoBO€ 3arpsi3HEHUE OKPYKAIOIIEH
Cpeabl.
DJIEKTPOMATHUTHBIE BOJIHBL. Y CIIOBUS
W3JIyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnast opreHTanus BEKTOPOB

, » B DJICKTPOMarHuTHOM BOJIHE.
CBoOiICTBA DIEKTPOMArHUTHBIX BOJIH:
OTpa)k€HHUE, IPEJIOMIICHHUE,
nojsipu3anus, uHTephepeHus u
nudpakiys.
[I[Ixana 31€KTPOMAarHUTHBIX BOJIH.
[IprumeHeHue 3JIeKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

HpI/IHHI/IHBI PaaIruOCBA3H U TCIICBUACHU .

Pagnonoxammus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE
OKPYKArOIIEU CPEBI.

TexHuueckue ycTpoucTaa u
IIPAKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI, pajap,
pPaguONPUEMHUK, TEJIEBU30D, aHTEHHA,
tenedon, CBU-neus, ynprpazBykoBas
JVarHOCTUKA B TEXHUKE U MEIULIMHE

AKyCTHYECKOI'0 PE30HAHCA, CBS3H
I'POMKOCTH 3BYKa U BBICOTHI TOHA

C aMIUTHTYJIOM W YaCTOTON KOJICOAHMIA.
N3ydenue CBOMCTB yJIbTPa3ByKa U €ro
PUMEHEHUS.

Hccienosanne CBOUCTB
AJIEKTPOMATrHUTHBIX BOJIH: OTPAYKECHUE,

MPEIOMIICHHE, TIOJISIPU3aLKs,
mudpakuus, “HTepepeHIus.
O6HapyxeHue UHPpPaKpacHOro U
yIbTPadrOIECTOBOTO U3TyYCHUH.
CpaBHEHME MEXAHUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Ornpenenenue yclioBHl TPUMEHHUMOCTH
MO/JIESTA TAPMOHUYECKOU BOJTHBI.
Pemienune kauecTBEHHBIX 3a/1a4,
TpeOYIOIUX MPUMEHEHUS 3HAHUN

1o TeMe «MexaHn4ecKue u
3JIEKTPOMArHUTHBIC BOJHBD.

N3yuenne napameTpoB 3BYKOBOU
BOJIHBI.

N3ydenue pacrpocTpaHeHUs 3BYKOBBIX
BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.
OO0bsicHEHUE YCTPOUCTBA U IPUHITUIIA
JEWCTBUS MY3bIKAJIbHBIX MHCTPYMEHTOB,
panapa, paIuoNnpuEMHHUKA, TEIEBU30Pa,
aHTeHHbl, Tenedona, CBU-neywn.
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OOBbsicHEHUE YIBTPa3BYKOBOM
JIMAarHOCTHKH B TEXHUKE U MEIUIIHE.
Hcnonn3oBanue IT-TexHomorui

1pu paboTe C JOMOJHUTEIHBHBIMU
HUCTOYHUKAMU MHHOPMAIIHH 10 TEME,
WX KPUTUYECKUH aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHanmM3 1 OIleHKA MOCJICICTBUUN
ITIyMOBOT'O Y 3JIEKTPOMAarHuTHOTO
3arps3HEHUSI OKPYKAIOIIEH CpeIb

C MO3UIUH PKOJIOTHYCSCKOM
0€301acHOCTH; MPE/ICTABICHUI

0 pallMOHAJILHOM MTPUPOJIONOIH30BAHUHI
(B mIporiecce moArOTOBKH COOOIICHUH,
BBITTOJIHCHUHY TPYNIIOBBIX ITPOCKTOB)

2.4

Onrtuka

25

[IpssMmonMHEHOE pacIpOCTPaHEHHUE

CBETa B OJHOpOAHOM cpexe. JIyu ceera.

To4yeuyHbIli HICTOYHUK CBETA.
OtpaxeHune cBeta. 3aKOHBI OTPAKEHUS
cera. [locTpoenue nzobpakeHnit

B Tu10cKoM 3epkaiie. Cepudeckue
3epka’a.

IIpenomiieHue cBeTa. 3aKOHBI
npeIoMIICHUS cBeTa. AOCOTIOTHBIN
MoKa3aTelb MPeIoMIICHUS.
OTHOCUTENBHBIN TOKA3aTETh
npeiaomiieHust. [IocTOSTHCTBO 4acTOThI

HabGmroneHne oNnTHYSCKUX SIBICHHUM,
MIPOBEICHUE KOCBEHHBIX U3MEPECHUMH,
HCCJICIOBAHUS 3aBUCUMOCTEH
(bU3UYECKUX BEIMUUH U OTIBITOB

I10 MPOBEPKE MPETI0KEHHON TUTOTE3BI
MIPU U3YUYEHUH SIBJICHUU MTPETOMIICHUS
CBETa Ha IPaHMUIIE pa3zielia IByX Cpel,
MIPEJIOMJICHHS CBETA B COOUparoIieit u
paccerBarolieii JMH3aX, BOJTHOBBIX
CBOMCTB CBETAa.

HabmroneHue noaHoro BHyTpeHHETO
OTpaXEHMsI, U3YUYEHUE MOJEITU
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CBETA U COOTHOIIEHUE JUIMH BOJIH
IIPU NEPEXO0AE MOHOXPOMATHUECKOTO
CBETA Yepe3 IPaHully paszieiia IByX
ONTHUYECKHUX CPE.

Xon rydyen B mpusMe. Jlucriepens cBeTa.
CnoxHbIN cocTaB 6emoro cpeta. LBer.
[lonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenpHbIN yroJ NOJIHOTO
BHYTPEHHETO OTPAKECHHUSI.
Cobuparoniye 1 paccenBaroOIINe JTUH3bI.
Tonkas nua3a. POKYCHOE PACCTOSHUE U
ONTUYECKAs] CUJIa TOHKOM JIMH3HI.
3aBUCUMOCTh (POKYCHOT'O PACCTOSIHUS
TOHKOH C(hepUUeCKOil INH3BI OT €€
r€OMETPUU U OTHOCUTEIHLHOTO
MOKa3aTes MPEJTOMIICHHS.

dopMmysia TOHKOU JIUH3BI. Y BEJIMUCHHUE,
JlaBaEMO€ JINH30M.

Xoq J1y4a, MPOMEIIETO JIMH3Y MO
MIPOU3BOJIBHBIM YTJIOM K €€ TJIaBHOM
OnTU4ECKOM ocu. IlocTpoenue
M300PKEHUI TOYKU B OTPE3Ka MPSIMOIA
B COOMPAIOIINX U PACCEUBAIOIINUX
JIMH33X U UX CUCTEMAX.

Onrtuueckue npudopsl. Pazpemaronias
crocoOHOCTh. ['11a3 kak onTuyeckas
CUCTEMA.

CBETOBOJA.
[Tonyyenue n3o0paxeHus: B CUCTEME
U3 IJIOCKOT0 3€pKaja H JIMH3HI,

B CUCTEME U3 JIBYX JIMH3.
KoHcTpynpoBaHue TE€IECKONNYECKUX
CUCTEM.

N3ydenue nossipu3annu CBETa,
OTPaXEHHOTO OT IOBEPXHOCTU
JUAJIEKTPHUKA, U3YYCHHE
UHTEPPEPEHLINH JIA3EPHOTO U3TyUEHUS
HAa JIBYX ILEJSX.

[Tonydenue criekTpa U3Iy4eHHs
CBETOAMO/1A IIPH ITOMOIIH
TU(PaKIIMOHHON PEIETKH.

Pemenne pacuéTHpIX 3a1a4 ¢ IBHO
3aJIaHHOU U HESIBHO 3aJJaHHOU
(bU3UYECKON MOJIETBIO

C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «ONTHKaAY.

Pelienre kauecTBEHHBIX 3a]1a4,
TpeOyIOIMMX MPUMEHEHHS 3HAHUN

1o teme «OnTuKa.

[TocTpoenue u pacuér u300pa>keHui,
CO3JaBa€MbIX IIJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M.

Onpenenenre ycaoBUil NPUMEHUMOCTH
MO/I€JIM TOHKOM JIMH3bI; TPaHULL
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[Ipenenbl NpUMEHUMOCTH
r€OMETPUYECKON ONITHKHU.

BonnoBas ontuka. MaTeppepenums
cBera. KorepeHTHbIE HCTOYHUKHU.

VY cnoBus HaOIIOAEHUS MAKCUMYMOB H
MUHUMYMOB B UHTEP(D)EPEHIIMOHHOM
KapTHHE OT JIBYX KOTEPEHTHBIX
UCTOYHUKOB. [IprMepsI Kimaccnyeckux
UHTEP(PEPEHITMOHHBIX CXEM.
HMudpakuus ceera. udpaximonnas
peméTka. Y ciioBre HabI0AeHUs
IJIABHBIX MAKCUMYMOB IIpU MaJICHUU
MOHOXpPOMaTHUYECKOI'0 CBETa

Ha TU(HPAKIMOHHYIO PEIIETKY.
[Tonspuzanus cBera.

TexHuueckue ycTpoucTBa u
TEXHOJOTHUECKHE MPOIIECCHI: OUKH,
Jyma, NepucKon, oroanmnapar,
MHUKPOCKOI, IPOEKLMOHHBIH armapar,
MIPOCBETIICHUE ONTHUKH, BOJTOKOHHAS
OMNTHKA, MU (PpaKIIMOHHAS perIETKa

NPUMEHUMOCTH T€OMETPUUYECKOMN
ONTHKHU.

OObsicHeHre 0COOEHHOCTEM TPOTEKaAHUS
OTNITHYECKUX SBJICHUI: HHTEp(EepeHIINH,
nudpakiuu, JTUCIIEPCUH, TIOJTHOTO
BHYTPEHHETO OTPaKCHHUSI.

OOBsICHEHNE YCTPOWCTBA Y TIPUHITAIIA
JEHUCTBUS OYKOB, JIYIIBI, IEPUCKOIIA,
dboToanmnapara, MUKPOCKOTIA,
IIPOCKITMOHHOTO anmapara,
Tu(GPaKIIMOHHOMN PEeIETKH, BOJIOKOHHOMN
OTITHIKH.

OO0bsicHEHUE TTPOCBETIICHUS ONTHUKHU.
PaboTa B rpynmnax npu o0Cyk1eHUN
BOITPOCOB MEXKITPEIMETHOTO XapaKkTepa
(manpumep, o reme «CBETOBbIE
SIBJIEHUS B IPUPOJIE»)

Uroro no pazneny

60

Pazjnen 3. OcHOBBI ClIeIIHAJIBHON TEOPUU OTHOCUTEIbHOCTH (naJee - CTO)

3.1

OcHOBBI
CIIeLIUaIbHOM TEOPUU
OTHOCUTEJIBHOCTHU

5

["'paHuIIbl HPUMEHUMOCTH KJIACCUYECKOU
MexaHUKH. [locTyarel cienuanbHOU
TEOPUU OTHOCUTEIILHOCTH.
IIpocTpaHCTBEHHO-BPEMEHHOU

[IpoBeneHue KOCBEHHBIX U3MEPEHUI
UMITYJIbCa U SHEPTUH PEISITUBHCTCKUX
yactull (1o poTorpadusM TPeKoB
3apsDKEHHBIX YacTUIl B MATHUTHOM
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untepBai. [IpeoopazoBanus Jlopenua.
YcioBue NpUYUHHOCTH.
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
3aMeJIeHue BpEMEHU U COKpaIEHUE
JUTUHBI.

DHeprus ¥ UMIYJIbC PEISATUBUCTCKOM
YaCTULBI.

CBs13b Macchl € SHEPTUEN U UMITYJIbCOM
PEIATUBUCTCKON YaCTHULIbI. DHEPTHUS
ITOKOSI.

TexHuueckue ycTpoucTaa u
TEXHOJIOTUYECKUE MPOLIECCHI:

CIIyTHUKOBBIE TPUEMHHKH, YCKOPUTEIIH
3apsKEHHBIX YaCTHLL

mnoJje).

AHanu3 1 onucanue GPU3NIECKUX
SIBJICHUH C HCIIOJIb30BaHUEM TIOCTYJIaTOB
CMEeLUANBbHON TEOPUU OTHOCUTEIBHOCTH.
OObsicHEeHNE NPUHIMIA IEUCTBUS
CIIYTHHKOBBIX IPUEMHHKOB,
YCKOpUTENEH 3apsHKEHHBIX YaCTHUI]

Uroro no pazgeny )

Pasnen 4. KBanroBasi puszux

4.1 KopnyckynspHo- 15 PaBHOBECHOE TEINIOBOE U3IIYyUEHHUE [IpoBeneHre KOCBEHHBIX U3MEPEHUH,
BOJIHOBOM J1yaJli3M (n3mydenue abCOMOTHO YEPHOTO TEA). | UCCIIEIOBAHUS 3aBUCUMOCTEN MEXKIY

3akoH cMmemienust Buna. ['unoresa
Il;manka o kBaHTax.

®DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.
dorordpdext. OnbiTer A.I'. CroneTona.
3akonbl porodddekra. YpaBHeHue
OitHireitHa 1 potorddekra.
«Kpacnas rpanurna» ¢potodrpdexra.
JlaBnienue cBera (B 4aCTHOCTH,
JIaBJICHUE CBETA Ha aOCOJIFOTHO

bU3nYECKUMU BETMUYMHAMU

py U3y4eHUH siBieHus porodrddekra.
Onpenenenre aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX OTPEITHOCTEN
U3MepeHU (PU3NISCKUX BEITMYHH.
O11eHKa rpaHull MOTPEUTHOCTEM.
Pemenue pacu€THbIX 3a1a4 C SIBHO
3aJITaHHON U HESIBHO 3aJIaHHON
(bU3UYECKON MOJIETHIO
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MOTJIOHIAIOIITYIO U a0COIOTHO
OTPAXKAIONLYIO MOBEPXHOCTH). OMBITHI
I1.H. JIeGenena.

BonnoBrlie cBocTBa yacTuil. BoiaHbI
ne bpoua. JliimHaa BostHb! Ae bpoitns u
pa3Mepbl 00IaCTH JIOKATHU3AIIH
JIBUKYIIEHCS] YaCTHUIIBI.
KopnyckynsipHO-BOJIHOBOH Ayaiu3M.

Judpakuus 371€KTpOHOB Ha KpUCTaJUIAX.

Cneunduka u3aMepeHuil B MUKpOMUPE.
CooTHOLIEHUS HEOIIPEAEIEHHOCTEN
['eiizendepra.

TexHuueckue ycTpoucTna u
TEXHOJOTUYECKUE TPOLIECCHI:
CIIEKTPOMETP, (POTODIEMEHT,
boToIaTYNK, TYHHETBHBI MUKPOCKOTI,
COJIHEUHas OaTapesi, CBeTOUO/

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «KBaHTOBBIE

SABJICHUS.
Pemenne kauecTBEHHBIX 3ajaaq,

TPEOYIOIMNX MPUMEHEHUS 3HAHHUH

1o Teme «KBaHTOBBIE SIBICHUSY.
Onpenenenre ycaoBUl IPUMEHUMOCTH
KBAaHTOBOW MOJIEJIU CBETA.

AHanu3 KBaHTOBBIX MPOIIECCOB

C HCIOJIb30BAHHEM YpPaBHEHUS
Ditnirerina it potorddexra,
MIPUHIIUIIA COOTHOLICHUH
HeonpenenéHHoctu ['eiizendepra.
OObsicHEeHNE PUHIINIIA IEHCTBUS
CIIEKTpOMETpa, PoTOIIEMEHTA,
dboToaTuMKa, TYHHEIHHOTO
MHUKPOCKOIIa, COJTHEUHOU OaTapew,
CBETOAMO/A.

Hcnonb3zoBanue [ T-rexHonornii

pu paboTe C JOTOTHUTETHHBIMH
MCTOYHUKAMU UH(GOPMAIIMH 10 TEME,
X KPUTUYECKUM aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka atoma

OTBITHI TIO HCCIICA0BAHUIO CTPOCHHA
aToMma. HnaHeTapHa;{ MOACIIb aTOMa

Pezepdopna.
IToctynarsl bopa. U3nydenue u

Onpenenenre AJIMHBI BOJHBI Ja3€PHOTO
V3JTyYCHHUS.

Habmronenue nuHeyaThix CIIEKTPOB.
HccnenoBanue cnekTpa pa3pe:keHHOTO
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norJiomienrne GOTOHOB MPU NIEPEXOIC
aToMa C OJJHOTO YPOBHS SHEPIUU

Ha JPYTOH.

Buapi cnektpoB. CiekTp ypoBHE
SHEPrUH aTOMa BOJIOPOJA.
CHOHTaHHOE U BBIHYKJIEHHOE
u3Jy4deHue csera. Jlasep.
TexHuueckue ycTpoucTaa u
TEXHOJIOTUYECKUE MPOLIECCHI:
CIIEKTPAJIbHBIN aHAJU3 (CIIEKTPOCKOIT),
Ja3ep, KBAaHTOBBI KOMIIBIOTED

aTOMapHOTO BOJOPOJAA U UBMEPEHUE
noctosiHHON Punbepra.

N3ydenue ycTponcTBa U JEUCTBUS
CUYETYMKA UOHU3UPYIONIUX YACTHII.
Onpenenenue ycioBU TPUMEHUMOCTH
Moxenu atoma Pesepdopna.
OO0bsicHEHUE TPUHIIUIIA JICUCTBUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOI'O
KOMIIBIOTEPA.

AHanu3 KBaHTOBBIX MPOLIECCOB

Ha OCHOBE IIEPBOT'O U BTOPOIO
noctynaros bopa

4.3

dus3uka aTOMHOTO
aapa u
3JIEMEHTAPHBIX
YaCTHUII

Hyxnonnas monens sapa [ eitzenoepra—
NBanenko. 3apsn sapa. MaccoBoe
yucio sapa. M30Tonsl.
PannoaktuBHOCTE. Asb(ha-pacnai.
DONeKTpOHHBINA U TO3UTPOHHBIN OeTa-
pacnaz. ['amMma-u3nydeHue.

3aKOH paJuOaKTUBHOIO pacnaja.
PannoakTuBHBIE H30TOIBI B IPUPOJE.
CBolicTBa MOHU3UPYIOILETO U3JIyYCHHUS.
Bimsinue pagnoakTUBHOCTH Ha KUBbIE
opranu3mbl. EcrecTBeHHbIN (pOH
u3iydyenus. Jlozumerpus.

DHeprus CBsI3U HYKJIOHOB B SIZPE.
Snepusie cuibl. JledekT Macchl sapa.
SnepHbie peaknuu. JleneHue u CUHTES

[IpoBenenue n3amepeHnii
pPagnoaKTUBHOTO (OoHA

C HCMOJIb30BAHUEM JI03UMETPA U
UCCIIEIOBAaHUE TPEKOB YaCTHIL

(o roToBBIM (poToTpadusim).
N3yueHue noriomnieHus 0eTa-4acTHIl
ATIOMUHUEM.

Onpenenenue yciaoBUid TPUMEHUMOCTH
MOJIEJIN AaTOMHOTO SIApA.

AHaJIN3 ¥ ONIUCAHUE SJICPHBIX PEaKIIHA
C UCIOJIb30BAHUEM TOHSITUN MacCOBOE
YUCJIO U 3apsijl siApa, SHEPTUS CBS3U
A/lpa, 3aKOHOB COXpaHEHUs 3apsja,
MacCOBOTO YKCJIA U SHEPTUHU B SJICPHBIX
peakimsIX, 3aKOHA paIMOaKTUBHOTO

75




denepanpHas padouas nporpamma | @usmka. 10-11 kmaccel (yrimyOJI€HHBIH ypOBCHb)

anep. SAnepubie peaktopsl. [Ipodiiembl
YIPaBISIEMOr0 TEPMOSIEPHOTO CHHTE3A.
DKOJIOTUYECKHE ACTIEKThI Pa3BUTHUS
AJIEPHON SHEPrETUKH.

MeTtoapl peETUCTPALIKN U UCCIIEAOBAHUS
AJIEMEHTAPHBIX YACTHIL.
OyHIaMEHTaIbHbIE B3aUMOJACHCTBUA.
bapuonbl, ME30HBI U JIENTOHBI.
[IpencraBnenne o CTangapTHOM
Mojiend. KBapk-riirooHHast MOJIEIb
aZpOHOB.

®wusuka 3a npegenaMmu CTaHIapTHON
Mojienu. TémHast Mmatepusi U TEMHas
DHEPrusl.

EnuHcTBO Qusnueckoi KapTUHBI MUPA.
TexHuueckue ycTpoucTBa U
TEXHOJIOTUYECKHE MPOLIECCHI: TO3UMETD,
KaMepa BuiibcoHa, siiepHbId peakTop,
TEPMOSIAEPHBIN PEAKTOP, ATOMHAS
6oM0a, MarHUTHO-PE30HAHCHAS
Tomorpadus

pacnaza.

OObsicHEHUE IPUHIUIIA IEUCTBUS
JO3AMETPA, KaMepbl Buibcona,
SAJIEPHOTO PEAKTOPA, TEPMOSAIEPHOTO
peakTopa, aTOMHON O0MOBI, MATHUTHO-
pEe30HaHCHOM TOMOTpaduu.

AHanu3 U OlleHKa BIUSHUS
PaJMOaKTUBHOCTH Ha JKUBBIE
OpraHu3MBbl, a TAK¥KE MOCIEACTBUI
pa3BUTHSA AAEPHOMN SHEPTETUKU

C O3ULIMM SKOJIOTUYECKOU
0€e301acHOCTH; IPEICTaBICHUN

0 palOHATBHOM IPUPOAOIIOIH30BAHUN
(B miporiecce moArOTOBKH COOOIICHUH,
BBITIOJTHEHHSI TPYIITIOBBIX IPOEKTOB)

Hroro o pasgeny

25

Pa3zpges 5. DiieMeHTBI aCTPOH

OMHM U aCTPOPU3NKHU

5.1

DJeMEHTBI
aCTPOHOMUU U
acTpou3UKH

12

Draltbl pa3BUTHS ACTPOHOMHH.
[TpuknagHoe U1 MUPOBO33PEHUYECKOE
3HaueHUEe acCTpoHOMHH. [ [pMEeHNMOCTH
3aKOHOB (DU3UKH JJIsI OOBSICHEHUS

Ha6monenue 38é31H0r0 HEOA
HEBOOPYKEHHBIM IJ1a30M

C HCTIOJIb30BAHUEM KOMITBIOTEPHBIX
IIPUIIOKEHUN I OIIPEACIICHUS
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IPUPOABI KOCMUYECKUX OOBEKTOB.
MeTtoapl aCTpOHOMHUYECKUX
uccienoBanuii. CoBpeMeHHbIE
ONTHUYECKHUE TEIIECKOIIBI,
paaroTeNIeCKONbl, BHEaTMOC(hepHas
aACTPOHOMHUS.

Bup 38€31H0T0 HeOa. Co3Be3aus, IpKUe
3BE3/IbI, IIJIAHETHI, NX BUIUMOE
JIBIDKCHUE.

ConHeunas cucrema.

Comnaue. ConHeuyHass akTUBHOCTD.
Hcrounuk sneprun ConHIA U 3BE3.
3BE3/1bI, UX OCHOBHBIEC XapaKTEPUCTUKHU.
Jlnarpamma «CIeKTpaJIbHbIN KJIACC —
CBETHUMOCTBY. 3BE3/bl IJIaBHOU
MOCIIEIOBATEILHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTbY» IS 3BE3]T
TJIAaBHOM I1OCJIEIOBATEIBHOCTH.
BnyTpeHHee cTpoeHne 3BE3 .
CoBpeMEHHBIE MPEACTABICHUS

O MIPOUCXOKICHUH U HBOMONH CoHIIa
Y 3BE3/1. DTanbl )KU3HU 3BE3].
Muiteunsiii [TyTe — Hama ['anakTuka.
[Tonoxeuue n nrxerne CoHIA

B ['anakTuke. TUIIbI raJaKTUK.
Panuoramaktuku u kBazapel. YEpHbIe
JbIPBI B /Ipax rajlakTHK.

IT0JIOKEHUS HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3aus CeBepHOro Moaymapus u
APKHE 3BE3IBI.

Habmonenue B Teneckon JIyHsl, 1aHeT,
TYMAHHOCTEW U 3BE3HBIX CKOTUICHUM.
VYyacTtue B IUCKYCCUU O POJIU
aACTPOHOMMH B COBPEMEHHOM KapTHHE
MHUpa, B MPAKTUYECKON JIEATEIBHOCTH
YEeJIOBEKA U TAJIbHEHIIIEM HayqHO-
TEXHUYECKOM Pa3BUTHM.

[ToaroToBka cooOmeH 0 METOAAX
MOJTYYE€HMSI HAyYHBIX aCTPOHOMUYECKUX
3HAHUU, OTKPBITUSAX B COBPEMEHHOU
aACTPOHOMMH.

IIprmMeHeHne 0CHOBOIOJIAralOIIUX
ACTPOHOMMYECKUX MOHSATHM, 3aKOHOB U
TEOpUH JJIsl aHAIN3a U 00BICHEHUS
(U3UYECKUX MPOIECCOB, TPOUCXOSIIINX
B 3BE3/1aX, B 3BE3HBIX CUCTEMAX,

B MEKTaJIAKTUUECKOU cpefie, IBUKCHUS
HEOCCHBIX TEJI, DBOJIIOIHNH 3BE3]T U
Bcenennoi
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Bcenennas. Pacomupenne BeeneHHoM.
3akoH Xab06mna. Paz0eranue rajnakTuk.
Teopus bonbioro B3peiBa. Pennkrosoe
U3IIy4YEHHE.
Macmtabnas cTpykrypa BeeneHHo.
MeraranakTuka.
Hepeménnbie mpoOaeMbl aCTPOHOMUU
Uroro no pazneny 12
Pazjen 6. ®u3nyeckuii NpaKTHKYM
6.1 duznueckuit 16 Crioco0b1 u3MepeHus: PU3NIECKUX [IpoBenieHrE KOCBEHHBIX U3MEPEHUM,
IPaKTHUKyM BEJIMYMH C UCTIOJIb30BaHUEM UCCJIEIOBAHUI 3aBUCUMOCTEN
aHAJIOTOBBIX U IU(PPOBBIX (bu3MUeCcKUX BEJIIMYUH, MPOBEPKA
U3MEPUTENBbHBIX TPUOOPOB U PENIOKEHHBIX TUIIOTE3 (BBIOOP
KOMITBIOTEPHBIX TATUUKOBBIX CHCTEM. U3 paboT, OMMCAHHBIX B TEMATUYECKUX
AOCOJIIOTHBIE U OTHOCUTEBHBIE pas3zaenax «Y4YeHUYeCKU IKCIIEPUMEHT,
NOTPEUIHOCTH U3MEPEHUN (PU3UYECKUX | 1aO0paTOPHBIC PabOThI, IPAKTHKYM))
BesiM4uH. OlieHKa TpaHuIl
MOTPEUTHOCTEN
Uroro no pazneny 16
Paznen 7. O0o01aoniee noBTOpeHue
7.1 CucremaTuzanus u 15 O06001IeHNE U CUCTEMATH3AIIHS VYyacTue B 1ucKyccuu o posid GU3UKA U
0000111eH1e coJiep KaHus pa3iesioB Kypca aACTPOHOMUU B Pa3IMUHBIX chepax
PEeIMETHOTO «MexaHnuka», «MonekyisipHas pu3nka | 1eATeIbHOCTH YeJOBEKa.
COJICpKaHUS U OTbITA Y TEPMOJANHAMUKAY, [ToaroroBka coobiieHuit o0 MecTe
NEeATEIbHOCTH, «InexrpoauHaMukay, «Konebanus u (bu3nYECKO KapTUHBI MUpPa B PAIY
npUOOPETEHHOTO BOJIHBD», «OCHOBBI CIIEIIUATILHOM TEOPUHU | COBPEMEHHBIX MTPEACTABICHUM
IpU U3YUYEHUU Kypca OTHOCUTEIbHOCTHY, «KBaHTOBas 0 MpUpoOJIE.
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bu3uku 10-11
KJIaCCOB

busnKay, « 3JeMEHThl aCTPOHOMUU U
acTpOU3UKIY.

Ponb ¢pusnku u actpoHOMUN
B DKOHOMHYECKOM, TEXHOJOTHYECKOM,

COLIMaJIbHON U 3THYEeCKOM chepax
JESATEIbHOCTH YEJI0BEKA, POJIb U MECTO
($U3KMKYN U aCTPOHOMUU B COBPEMEHHOM
HAay4YHOM KapTUHE MUpPa, 3HAUCHHE
ONMCATENIbHOM, CUCTEMATU3HPYIOLIEH,
OOBSCHUTETHHOMN U MMPOTHOCTUYECKON
byHKUMNA PU3NYECKON TEOPUH, PO
¢duznueckoil Teopun B GOpMUPOBAHUU
MPEACTABICHUM O (PU3NUECKOIN KapTUHE
MUpPa, MECTO (PU3NUECKON KapTUHbI
MUpa B OOLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJCTaBICHUI
O IIpuUpoe

Brimonnenue yueOHbIX 3aaHuUi,
JEMOHCTPUPYIOLINX OCBOCHUE
OCHOBHBIX OHATUHN, PUZNIECKUX
BEJIMYMH U 3aKOHOB Kypca (pU3uKu
10-11 xnaccos

Uroro no pazneny 15
PezepBHOE Bpemst 10
OBIIEE KOJIMYECTBO 170
YACOB IIO ITPOT'PAMME
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