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OdenepanbHas pabouas mporpaMma 1o ydyeOHOMY mpeametry  «Dusukan
(yrnyOnénHbeiii ypoBeHb) (mpeameTHas 00yiacTh «EcTecTBEHHO-HAy4HBIE MPEAMETHI)
BKJTIOYAET MOSICHUTENbHYIO 3aMHUCKY, COJIEpKaHUE 00yUCHUS], INTAHUPYEMBIE PE3YJIbTaThI
OCBOEHUSI MPOTPaMMBI O (PU3UKE, TEMATUUECKOE TIJIAHUPOBAHUE.

[TosicHuTENbHAS 3aMIMCKa OTpaXKaeT OOIIKE IIETH U 3a/1auu (U3UKH, XapaKTePUCTUKY
MICUXOJIOTHYECKUX MPEANOCHUIOK K €€ M3YYeHHUI0 O0yYaroluUMUCS, MECTO B CTPYKTYpE
yuyeOHOro IUIaHa, a TakXkKe MOAXOAbl K OTOOpY COAEp)KaHUsA, K OIPEIEIECHUIO
IJIAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue oOy4YeHHUSI PACKpBIBA€T COJEp)KATeNIbHbIC JIMHUH, KOTOpPhIE
npeaaratoTes g 0053aTeIbHOr0 M3YYeHHs] B Ka)XJOM KJIacCe Ha YpPOBHE CpPEIHEro
o01rero oOpazoBaHusl.

[Inanupyembie pe3ynbTaThl OCBOEHMSI TMPOrpaMMbl MO (HU3UKE BKIHOYAIOT
JUYHOCTHBIC, METAalpeJMETHBIC pe3yJbTaThl 3a BECh MEpHUoJ]] OOydeHHUsT Ha YpPOBHE
cpenHero oOIero o0pa3oBaHusi, a TaKXKe MPEAMETHbIE TOCTHXKEHHUS OO0Yy4arolerocs
3a KaXIbIi TOJ] 00ydeHUSI.

HOACHUTEJIBHASA 3AIITUCKA

[Iporpamma no ¢usuke Ha ypoBHE cpeAHero odiiero oOpazoBaHus pazpaboraHa
HAa OCHOBE TMOJOXKEHWH W TpeOOoBaHMM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHON nporpammbl, mpeacTaBieHHbIXx B ®I'OC COO, a Takxke ¢ y4€ToMm
denepanbHOil paboueit mporpaMMbl BociuTaHus 1 KoHuenuuu npemnoiaBanusi y4eOHOTro
npeamera «®Pusznka» B 00pa3oBaTeIbHBIX oOpraHm3anusx Poccuiickoit ®deneparuu,
peanu3yroX OCHOBHBIE 00Pa30BaTeNIbHbIE IPOTPAMMBI.

[Iporpamma mo Qu3uke ompenensier 00s3aTeNbHOE MPEAMETHOE COJepKaHUeE,
YCTAaHABIIMBAET PEKOMEHAYEMYIO IOCJIEAOBATEIBHOCTh H3YUYEHHSI TEM M Pa3leoB
y4eOHOro mpeaMera ¢ YIETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU
y4eOHOTO TIpolecca, BO3paCTHRIX 0COOEHHOCTeH oOydaromuxcs. [Iporpamma mo gpusuke
na€T MpeCTaBICHHE O IENSIX, COIePKAHUU, 00IIel CTpaTeruu oOydeHHsI, BOCTIUTAHUS U
pa3BUTHs O00yUYaIOIIUXCS CpeacTBaMu ydebHoro npenMera «Dusmka» Ha yriryOnEéHHOM
YpOBHE.

Nzyuyenue kypca Gu3uku yriayOiaEHHOTO YPOBHSI MO3BOJISIET Pean30BaTh 3a/1aud
npoecCHoHanbHON OpUEHTAINH, HAMPABICHO HA CO3/IaHWE YCJIOBHM IS MPOSBICHUS
CBOMX WHTEIUICKTyJIbHBIX M TBOPYECKHX CIOCOOHOCTEH KaXXIbIM OOydYarOmIUMCH,
KOTOpbIE  HEOOXOAWMBI IS TPOJOJDKCHHS  O0pa3oBaHUST B OpraHU3AIMAX
npodeccnoHanHrOrO0  00pa3oBaHUS MO  PA3IMYHBIM  (U3UKO-TEXHUYECKUM |
WHKEHEPHBIM CIEeIIUATbHOCTSIM.

B nporpamme mno Qusnke omnpenenstoTcs IUIAHUPYEMbIE PEe3yJIbTaThl OCBOCHUS
Kypca (U3MKMU Ha YpOBHE CpeaHero oOiiero o00pa3oBaHUs: JIUYHOCTHBIE,
MeTanpeaMeTHbIe, TPeAMETHBIE (Ha yriyosi€éHHOM ypoBHE). HayuHo-MeTonom0rnueckoit
OCHOBOM J1s1 pa3pab0TKu TpeOOBaHUM K TUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
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pe3yiabpTataM 00ydYaroluxcs, OCBOMBIIUX MPOrpaMMy Mo (pU3MKE HAa YPOBHE CPETHETO
oO1rero o0pa3oBaHusi Ha YIIIyOJIEHHOM YpPOBHE, SIBIISIETCSI CUCTEMHO-IIESITEIIbHOCTHBIM
MOAXO.

[Iporpamma no (u3MKe BKIIOYAET:

IJIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKHN Ha yTiIyOJa€HHOM YPOBHE, B TOM
YuCJie IPEAMETHBIE PE3YJIbTAThI 110 TOJIaM O0yUCHUS;

cojiepkaHue yueOHoro npeamera « Pu3nkay Mo rojgaM o0ydeHus;

TEMaTUYeCKOe TUIAHUPOBAHUE IO TOJjaM 00yUYCHHS.

[Iporpamma 1o ¢usrke uMeeT NMPUMEPHBINA XapaKTep U MOXKET ObITh UCIIOJIb30BaHa
YUUTENIIMU (DU3UKU JJIsI COCTaBJICHUS CBOUX pa00OYHX MPOTPaMM.

[Iporpamma mo (Qu3uke HE CKOBBHIBAET TBOPYECKYH) HWHUIIMATHBY Y4YUTENEH U
MPEIOCTABISIET BO3MOXKHOCTH JIJIsl peaiu3allii Pa3IMYHbIX METOJUYECKUX MOIX0I0B
K TMpernojaBaHuio (U3MKKW Ha YriayOJEHHOM YpPOBHE TMPU YCJIOBUU COXpPAHCHUS
00s13aTeNTbHON YacTH COJep KaHus Kypca.

dusnka Kak Hayka 0 HauOosiee OOIIMX 3aKOHAX MPUPOMIBI, BHICTYMAas B Ka4eCTBE
y4eOHOTr'0 TMpeaMeTa B IIIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJi B CHCTEMY 3HAHHM
00 oxpyxaromiem wmupe. IlIkonapHbIE Kypc UMK —  CHCTEMOOOpPa3yIOUIUiA
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKHUE 3aKOHBI JICKAT
B OCHOBE TMPOIECCOB MW SBICHUN, H3y4yaeMbIX XHUMHUEH, Ouosorueu, Quanyeckou
reorpadgueit u actpoHomuei. Mcnonp3oBaHue W aKTUBHOE MPUMEHEHUE (PU3MYECKUX
3HAHHUM OTPEIeNNII0 XapaKTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUM B chepe
SHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IMIOIYYEHUS HOBBIX MaTEpHAJOB
C 3a/IaHHBIMU cBoiicTBamMU. M3yueHne U3k BHOCUT OCHOBHOM BKJIaJl B pOpMHUpPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa  oOyuaromerocs, B  (OpMHpOBaHUE
YMEHHUI TMPUMEHATh HAYYHBIA METOJl TO3HAHWS TPH BBIOJIHCHHH WMU Yy4eOHBIX
HUCCJICJOBAaHUM.

B ocHOBY Kypca (pu3uKu Ha ypOBHE CpeHEro OOIIEro oOpa3oBaHUs TOJOXKEH Pl
ueH, KOTOpble MOYKHO pacCMaTPUBaTh KaK MPUHIUIIBI €r0 MOCTPOECHUSI.

Hoea wuenocmunocmu. B COOTBETCTBUM C HEW KypcC SBISETCA JIOTUYECKU
3aBEpIIEHHBIM, OH COJIEPKUT MaTepHal M3 BCEX pa3lelioB (U3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCHYECKOM, TaK ¥ COBPEMEHHON (DU3UKHU.

Hoesn zenepanuzayuu. B cooTBeTCTBUU C HEMl MaTtepual Kypca GU3NKH 00beTUHEH
BOKpYr (Qusnueckux Teopwil. Begymum B Kypce sBuserca GOpMHpOBaHUE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pPUH, BEILIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanusanys NOpeanosaracT HUCHOJIb30BAHUE
TYMaHUTApHOTO MOTEHITAIA (U3UIECKON HAYKH, OCMBICICHNE CBSI3U Pa3BUTHUS (PUBUKU
C pasBuTHEeM OOIECTBA, a TAaKXKE C MHPOBO33PEHUYCCKUMH, HPABCTBEHHBIMH U
HKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes npuxnaonoii nanpaenennocmu. Kypc ¢usnku yriyOoJ€HHOrO YpOBHS
MpeAnoyiaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHMYECKUX U TEXHOJIOTUUYECKUX
MPUJIOKEHUN U3YYEHHBIX TEOpHUM U 3aKOHOB. [Ipu 3TOM paccMarpuBarOTCS HAa ypOBHE
OOIIKX MPEICTaBICHUN U COBPEMEHHbIE TEXHUUECKUE YCTPOUCTBA, U TEXHOJIOTUH.



Hoesn yKkonozuzayuu peain3yercs OCPEICTBOM BBEACHHS SJIEMEHTOB COICpKaHUS,
MOCBSMIEHHBIX OJKOJOTHYCCKUM TIpoOIeMaM COBPEMEHHOCTH, KOTOPHIC  CBSI3aHBI
C pa3BUTHEM TEXHHUKH W TEXHOJOTHH, a TaKKe OOCYXIACHHUS MPOOJEM parmOHAIBHOTO
MIPUPOIOIIOTB30BAHUS M SKOJOTHUECKON OE30MaCHOCTH.

OcBoeHue coiepkaHusi mporpaMMbl MO (U3UKE JODKHO OBITh MOCTPOEHO
Ha TMPUHIUIIAX CHUCTEMHO-IEATeIbHOCTHOTrO Toaxona. [ dwsukm peanusamus 3THX
MPUHIMIIOB 0a3upyeTcsi Ha WCIIOJIB30BAHUM CAMOCTOSTEIIBHOIO JKCIIEPUMEHTA Kak
MIOCTOSIHHO JIeWCTBYIOIIEero (hakrtopa yueOHoro nporecca. JJjis yriayOaéHHOro ypoBHS —
3TO CHUCTEMa CaMOCTOSTEIBLHOTO YYECHUYCCKOTO OSKCIEPUMEHTA, BKIIOYAIOIIETO
(GpOHTaIbHBIC YIYCHUYCCKUE OMBITHI IIPH U3YYCHHHM HOBOTO MaTepHala, JJabopaTOPHBIE
paboTel W paboThl TpakTUKyMa. [IpM 3TOM BO3MOMKHBI JBa CIOCO0a peau3aiuu
¢u3nUecKoro NMpakTUKyma. B mepBoM ciydae MpakTUKyM MPOBOJIUTCS JTHOO B KOHIIE
10 u 11 xiaccoB, U060 MOCIIE MEPBOTO U BTOPOTO MOJYTOAUN B KAXKIOM U3 ITUX KIIACCOB.
Bropoii crmocod — 310 MHTErpaIus padoT MpakKTUKyMa B CUCTEMY JIa00paTOpPHBIX padoT,
KOTOpBIC MPOBOSITCS B MpoIiecce u3ydeHus pasaena (tembl). [Ipu aTrom moa paboramu
NPaKTUKyMa IOHUMAETCS CaMOCTOSTEIIBHOE HCCICAOBAaHHE, KOTOPOE TPOBOIAUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa O6€3 MOIaroBOH HHCTPYKIIHH.

B nporpamme mo ¢usuke cucteMa YY4EHHYECKOTO SKCICPUMEHTA, JJabOpaTOpHBIX
paboT U MpaKTHKyMa MpEeJICTaBlieHa €IWHBIM TepeuHeM. BpiOop TeMaTHKu IS THX
BUJOB  YYEHHYECKUX  MPAKTUYECKUX  pPabOT  OCYIIECTBISETCS  YYaCTHUKAMU
00pa3oBaTeIBLHOrO MPOIECca UCXOAsl U3 0COOEHHOCTEW MOYPOUHOTO TUIAHUPOBAHUS U
ocHaieHus kabunera ¢pusuku. [Ipu s3TomMm obecnieunBaeTcsi OBIAJEHUE O0yUaAIOIIMMHUCS
YMEHHUSIMU MPOBOJAUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUs, UCCIIEIOBAaHUS 3aBUCUMOCTEN
(bu3MUeCKUX BETUYHH U MIOCTAHOBKY OIBITOB IO IPOBEPKE MPEIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHUE yNENSETCs PEIICHUI0 PACYETHBIX M KayeCTBEHHBIX 3ajad.
[Tpu »TOM ISt pacuy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3a/a4d C SBHO 3aJaHHOU U
HESIBHO 33/IaHHON (PU3MYECKON MOJEIbIO, MTO3BOJISIONINE TPUMEHSITh N3YUCHHBIEC 3aKOHbI
M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasleiia Kypca, TaKk W HHTETPUPYS MPUMEHEHUE
3HAHWH U3 Pa3HBIX pa3/eioB. g KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1aHUS
Ha OOBSICHEHHE/NpeICcKa3aHue TMPOTEeKaHWs (PU3NYECKUX SBICHUH H MPOIIECCOB
B OKpYXalIleh >Ku3HH, TpeOyromue BbIOOpa (PU3MUESCKOW MOACIH IS CHUTYalluH
MIPAKTUKO-OPUECHTUPOBAHHOTO XapaKTepa.

B cootBetrcTBUM ¢ TpeboBanusamu GI'OC COO k maTepuanbHO-TEXHUYECKOMY
obecrieueHuIo y4eOHOro nporecca Kypc Gpu3uku yriayO0a&éHHOTO ypOBHS HA YPOBHE
cpenHero oomero o0pa3oBaHUs TOJDKEH U3Y9aThCs B YCIOBHUSAX MPEMETHOTO KaOWHETA.
B kabunere ¢u3mkm J0DKHO OBITH HEOOXOAMMOE Ja00OpaTopHOE O0O0OpyAOBaHHUC
JUTSL  BBITIOTHEHUSI YKa3aHHBIX B TpOrpaMme MO (QU3MKE YYCHUYECKUX OIBITOB,
1abopaTOPHBIX pabOT U pabOT MPAKTUKYMa, a TAK)KE IEMOHCTPAIIMOHHOE 000PyI0BaHHE.
JleMoHcTpanmoHHoe 00opyaoBaHuEe (POPMUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJILHON  JOCTaTOYHOCTH M  OOECMEYMBAET TIOCTAHOBKY IIEPEUYNCICHHBIX
B TporpamMMme 1o (hU3MKe KIFOUYEBBIX JIEMOHCTPAIIMN IS WCCIICIOBAHUS W3y4aeMBbIX



SIBIICHUH ¥ TIPOIIECCOB, SMITUPHUECKUX U (PyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKHUX
IIPUMEHEHUM.

JlabopatopHoe o0opyAoOBaHWE JUISI  YYCHHYECKHX  MPAKTHYECKUX  paldoT
dbopmupyeTcst B BUjie TEMATHYECKUX KOMIUIEKTOB U 00€CIIEYMBAETCS B pacy€Te OJTHOTO
KOMIUIEKTa Ha JBYX oOOydaromuxcs. TemaTHdeckue KOMIUIEKTHI J1abopaTopHOTO
000py10BaHMsI TOJKHBI OBITh TOCTPOEHBI HA KOMITJIEKCHOM UCTIOJIb30BAaHUM aHAJIOTOBBIX
U IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHIC
1M (POBBIX J1A0OPATOPHIA.

OCHOBHBIMU TIETISIMM  U3y4eHUS (U3UKM B OOIEeM O0Opa30BaHWUU SIBIISIOTCS:

dbopmMupoBaHue UHTEpeca U CTpEeMJIEHUsS OOyYalolmUXCAd K HAYYHOMY H3YUYEHUIO
PUPO/IbI, PAa3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUI O HAy4YHOM METOJI€ MO3HaHUS U (OpMUPOBAHUE
UCCJIE0BATEILCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoBaHue HAYYHOTO MHUPOBO33PECHUS KaK pe3yibTaTa H3Y4YEHUS OCHOB
CTPOCHUS MaTepUH M QyHIaAMCHTAIBHBIX 3aKOHOB (DPU3HKHU;

dbopmMupoBaHue YMEHUN OOBSCHSITH SIBJCHUS C HCIOJb30BAaHUEM (DU3NUECKUX
3HAaHUW U HayYHBIX JI0KAa3aTEIbCTB;

dbopMupoBaHuEe TMPEACTABICHUNH O PO (PU3UKUA IS Pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE TPEJCTaBICHUN O BO3MOXHBIX cdepax Oyayiiel npodeccuoHalIbHON
JESITENIbHOCTH, CBSI3AHHBIX C (DU3UKOM, MOJATOTOBKA K JajbHEHIIeMy 00y4eHHUIO B 3TOM
HaIPaBJICHUH.

JlocTkeHue STUX Iese oOecnedyrBaeTcsl pelIeHUEM  CIeAyIoUIUX 3ajad
B IIpoIiecce U3y4YeHUs Kypca GU3UKH Ha YPOBHE CPETHEro O0IIero ooOpa3oBaHus:

npuoOpeTeHne CHUCTeMbl 3HaHUKW 00 oOmMX QU3UIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSX, BKIIOUas MEXaHUKY, MOJEKYIAPHYIO (U3HKY, IIEKTPOIUHAMUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPODU3UKH;

dbopMUpOBaHUE YMEHUM MPUMEHATH TEOPETUUYECKUE 3HAHUA JUISI OOBSICHEHUS
duznyuecknx SBICHUNW B TPUPOJAE U I TPUHATHS TPAKTUYECKUX PEHICHUHN
B IIOBCEJIHEBHOM >KHU3HU;

OCBOCHHE CTMOCOOOB PEIICHUS PA3IMYHBIX 3a7a4 C SBHO 33JaHHOW (U3HUECKOM
MOJIEIIbIO, 33/1a4, TTOIPAa3yMEBAIOIINX CAMOCTOSITEIbHOE co37aHue (HU3HMUECKOU MOJICIIH,
aJICKBaTHOM yCIIOBUAM 3a7]a4M, B TOM YHCIIE 3a]1a4 MHKCHEPHOTO XapaKTepa;

MOHNUMaHNe GU3NIECKIX OCHOB M MPUHITAIIOB ACHCTBUS TEXHUUYECKUX YCTPOUCTB H
TE€XHOJIOTMYECKHUX MTPOIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEAY;

OBJIaJICHWE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS W MPOBEACHUS
(¢u3HUeCKrX IKCIIEPUMEHTOB, aHAM3a W WHTEpHIpeTanuu WHGOPMAIIH, ONpeIeIeHUs
JIOCTOBEPHOCTH TMOJIYYEHHOTO pe3yJIbTaTa;

CO3/IaHME YCJIOBUM JUISI Pa3BUTHS YMEHHM NPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOM JIESITETbHOCTH;

pa3BuTue HHTEepeca K cdepam MNpodhecCUOHAIBHON AeSTEIbHOCTH, CBSI3aHHOM
¢ (hU3UKOM.



B cooterctBum ¢ TpedoBanusmMu ®I'OC COO yrnyOnéHHbIA ypOBEHb M3yUYEHHUS
yueOHoro npeaMera «dusrka» Ha ypOBHE CpeHEro 001Iero oOpa3oBaHus BHIOUpaeTCs
oOy4YaromMMHCs, MUIAHUPYIOIMIMMHU TMPOJODKEHHE 00pa30BaHUs MO CHEUATBHOCTIM
(M3UKO-TEXHUYECKOTO MPODUIIA.

OO61iee 4KCIIO YacoB, PEKOMEHAOBAHHBIX ISl M3y4YeHHs] (DU3UMKU (YTIIyOJICHHBIN
ypoBeHb) — 340 yacoB: B 10 kmacce — 170 gacoB (5 yacoB B Henento), B 11 kmacce —
170 gacoB (5 4acoB B HE/IEIIO).

[Ipennaraemslii B mporpamMme mo (GU3MKe nepeveHb 1Ia0opaTOPHBIX U MPAKTHUECKUX
paboT ABISETCS PEKOMEHAOBAHHBIM, YUYUTENb JIeJaeT BIOOp MpOBeeHUs 1a00paTOPHBIX
paboT U ONBITOB C YYETOM MHJIUBUAYATbHBIX OCOOCHHOCTEHN 00ydarommXcs.

B mnporpamme mno ¢usMke KaxkIOro Kiacca IMpeasiaraeTcsi pe3epB BpPEMEHH,
OTBOJMMEBIN Ha BapHATUBHYIO YacTh MPOTPAMMBI, COACPKAHUE KOTOPOil (OopMHUpPYETCs
ydyacTHHKaMu 0Opa3oBarenbHOro mnpoiecca. Jlrobas pabouass mporpamma J0JKHA
MOJIHOCTBIO BKJIIOYATh B ce0s coJiepikaHne JaHHOUM MporpaMMBbl 1o (pU3UKe.



COAEPXAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. HayuHblii MeTOJ NO3HAHUSA PUPOIbI

®duszrka — GpyHgaMeHTanbHas Hayka o npupone. Hayunbslii MeTos mo3HaHUs U
METO/Ibl UCCIIEI0BaHUS (PU3NYECKUX SIBJICHUM.

OKCHepUMEHT M Teopus B IIpoliecce MNo3HaHus npupoasl. HaGmiogenuwe wu
HKCIIEPUMEHT B (pU3UKE.

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYMH (AHAJIOTOBBIE U ITU(POBBIC
U3MEpUTETbHbIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[lorpemnoctu u3mMepeHuii puanyeckrux BeTUUUH (A0COMIOTHASE U OTHOCUTENbHAS ).

MopenupoBanue (U3MYECKUX SIBIEHUM M TMPOLIECCOB (MaTepHalibHasl TOYKa,
a0COJIIOTHO TBEPJIOE TENO, UcaNbHAsl KUIKOCTb, WJCATbHBIM a3, TOUCUHBIA 3apsn).
I'mnote3a. ®uU3nveCKUil 3aKOH, TPAaHULIBI €T0 TPUMEHUMOCTH. Du3nyeckas Teopus.

Ponb 1 Mecto ¢pusuku B GOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTHUHBI MUDA,
B IIPAKTHYECKOM JNEATEIbHOCTH JIIOACH.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPaAKMuKyMm

N3mepenue cuibl TOKa U HANPSKEHUS B LIENH TOCTOSSHHOTO TOKA MPY MTOMOIIU
aHAJIOTOBBIX U LIU(PPOBBIX U3MEPHUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ 1HU(poBoi mnabopatopueit mo Qusuke. [Ipumepsl uzMepeHUs
(bu3MUeCKUX BETUYHH MPU MOMOIIHU KOMIIBIOTEPHBIX JATUHUKOB.

Pa3zjnen 2. Mexanunka
Tema 1. Kunemamuka

Mexanundeckoe ABrkeHrue. OTHOCUTENBHOCTh MEXaHUUECKOTO JBMKeHUs. Cuctema
OTCUETA.

[Ipsimast m oOpaTHas 3a7a4u MEXaHUKH.

Paaunyc-BekTop MarepuaibHOW TOYKU, €r0 MPOEKIIMKA HA OCH CUCTEMBI KOOPIMHAT.
Tpaekropus.

[lepemelenne, CKOpOCTh (CPEHSSI CKOPOCTh, MTHOBEHHAS CKOPOCTh) U YCKOPEHHUE
MaTepuaJbHOM TOYKM, HX MPOEKIUMU HA OCH CHUCTeMbl KoopauHaT. CloxeHue
MIEPEMELICHHM U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBH)KEHHE. 3aBUCHUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHHMS U NyTH MaTepUaJIbHOM TOYKM OT BPEMEHU M HUX
rpaduxmu.

CBobOomHoe majeHUE. YCKOpPEHHE CBOOOJHOTrO TajeHus. JIBmWKeHuWe Tea,
OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY. 3aBHCHMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUS
MaTepruagbHON TOYKHA OT BPEMEHH U UX rpaduKy.

KpuBonmHueitnoe nBuxeHue. [[BUkKeHHWE MATEpUAIbHOW TOYKH IO OKPYKHOCTH.
VYrnoBas u nuHeHas ckopocTk. [lepron u yactota obparienus. LleHTpocTpemMuTenbHOe
(HOpMalnibHOE), KacaTelbHOE (TaHTCHIMAIBHOE) U IOJHOE YCKOPEHUE MaTepuaibHOU
TOYKHU.



TexHudeckne ycTpoMCTBA M TEXHOJOTMYECKHUE MPOLECCHI: CIIUIOMETpP, JBUKECHHE
CHapsI/10B, LIEIHbIE, IIeCTepEHYAThIE U PEMEHHBIE IEPEIaYu, CKOPOCTHBIE TU(THI.

Jlemoncmpayuu

Mojgenb cucTeMbl OTCUETA, WILTIOCTPALUMS KHUHEMATUYECKUX XapaKTEPUCTUK
JBHOKCHUS.

CnocoOblI Hccneq0BaHMS ABHKCHUM.

Nnmroctpanus npeaeabHoro nepexo/ia i u3MEpEeHUE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUMN C UCTIOIBL30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B Pa3peKEHHOM MPOCTPAHCTRBE.

HaGmonenune nBwkeHuss Tena, OpOIIEHHOTO TMOJ VYIJIOM K  TOPU3OHTY
Y TOPU3OHTAIIBHO.

HanpagneHnne ckopocTu npu JBUKEHUH MO OKPY>KHOCTH.

[IpeobpazoBaHue YriIoBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHME MyTeH, TPACKTOPUM, CKOPOCTEW IBMXKEHUS OJHOIO W TOTO K€ Tela
B Pa3HBIX CUCTEMaXx OTCUETA.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPaAKMUKyM

N3ydyeHrne HEpaBHOMEPHOTO [JIBUKEHHUS C LEJIbIO OMNPEACICHUs] MIHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus NOpU MNPSMOJUHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM JIBUKEHUU.

W3mepenre yckopeHHs CBOOOJHOTO MajieHus (PEKOMEHJIOBAHO MCIIOJIb30BaHHE
1udpoBoi 1abopatopun).

N3yuyenue nBWKEHUS Tena, OPOIIEHHOTO TOPU30HTaNbHO. [IpoBepka THMOTE3bI
0 IPSIMOM MPOIOPLMOHAIIBHOM 3aBUCUMOCTH MEXAY HAJTbHOCTBHIO MOJETA U HAYAIBHOU
CKOPOCTBIO Tea.

N3yudeHne IBM>KEHUS TeJa IO OKPYKHOCTHU C TOCTOSIHHOM MO0 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH TEepUoa OOpaIleHuss KOHUYECKOr0 MasgTHUKA OT €ro
[apaMeTpoB.

Tema 2. lunamuxa

IlepBriii 3akoH Hprorona. HWuepuumanbabeie cucteMbl ortcuéra. [IpuHuumn
oTHocuTelnbHOCTH ['anunesa. HeuHepuuanbHble CHCTEMBI OTCYETa (OMpeneseHue,
MIPUMEPBHI).

Macca tena. Cuna. [lpuHiun cyneprno3uiuu CHil.

Bropoii 3akoH HproTOHA 117151 MaTEpUaIbHON TOUKHU.

Tpertuii 3akoH HprOTOHA 117151 MAaTEPUATIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHUS. DKBUBAJICHTHOCTh I'PABUTALIMOHHONW U MHEPTHOM
MACCHI.

Cuna TsKeCTU. 3aBHCUMOCTh YCKOPEHHUSI CBOOOJAHOTO MAJIeHHsI OT  BBICOTHI
HaJl MOBEPXHOCTHIO TJIAHETHI U OT reorpaduueckoi mupoThl. [[BrkeHrne HeOECHBIX Tel
1 UX CIyTHHKOB. 3akoHbl Kertepa. [lepBast kocmuyeckas CKOpOCTb.
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Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABUXKyIIErocsi C YCKOPEHUEM.

Cuna tpenusi. Cyxoe TpeHune. Cuiia TPEHHUSI CKOJIBKEHUS W CUJia TPEHUS IMOKOS.
Koa¢pdumment tpenns. Cuna conpoTUBICHUS TPU ABUKEHUH TeJa B )KUKOCTH UJTU rase,
e€ 3aBUCHUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO IBH>KEHHUS.

HMasnenune. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHuyeckue ycTporcTBa M TEXHOJIOTMUYECKUE MPOLIECCHI: MOAIIUITHUKY, TBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

HaGmtonenue nBukeHus TeJl B MHEPUUAIBHBIX U HEMHEPIHAIBHBIX CUCTEMaX
OTCuU€Ta.

[IpuHIUIT OTHOCUTEILHOCTH.

Kauenue AByX HMJIMHAPOB WK IIAPOB PA3HOM MACChI C OJJMHAKOBBIM YCKOPEHUEM
OTHOCUTEJIbHO HEMHEPILIMATBbHOW CUCTEMBI OTCUETA.

CpaBHeHME paBHOACHUCTBYIONIECH MPUIOKEHHBIX K TENY CUJI C IPOU3BEICHUEM
MacCChI Tejla Ha €r0 YCKOPEHUE B MHEPIIMATIbHONW CUCTEME OTCUETA.

PaBeHCTBO CuJjl, BOSHUKAIOIIUX B PE3yIbTAaTe B3aUMOJICUCTBUSI TE.

N3mepenne Macc 1o B3auMO/IEMCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOIBEME U TIAJICHUH.

LleHTpOoOEKHBIE MEXaHU3MBI.

CpaBHeHME CUJT TPEHUSI TTOKOS, KAUCHUS! U CKOJILKEHUS.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomsl, NPaAKMUKyM

N3mepenne paBHOACHCTBYIOIICH CHIJI NMPH JABWKCHUHM OpycKa IO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka runoTes3sbl 0 HE3AaBUCUMOCTH BPEMEHH JABUKEHHS OpyCKa MO0 HAKIOHHON
IJIOCKOCTH Ha 33/IaHHOE PAaCCTOSIHUE OT €r0 MacChl.

HccnenoBanne 3aBUCUMOCTHM CHJI  YIIPYTOCTH, BO3HUKAKOIIMX B MPYKHUHE
¥ PE3NHOBOM oO0pasiie, OT uX AehOopMaIiuH.

N3ydeHne nBUKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTBIO, IEPEKUHYTON Yepes3 JIETKUN
OJI0K.

WN3mepenne xkoddduimenta TpeHHs MO BEIUYUHE YIIOBOTO KO3 HUIIMEeHTa
3aBUCUMOCTH Frp(N).

UccnenoBanue aBuxeHnsa OpycKa MO HAKJIOHHOM MJIOCKOCTHU C MEPEMEHHBIM
K03 pUIMeHTOM TpEHUSI.

N3yueHne nBU>KEHUS rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena

AbcomotHO TBEpAOE Teno. [locTymarenbHOE M BpalaTeIbHOE IBIYKECHUE TBEPOTO
Tesa. MOMEHT CHJIbI OTHOCHUTEIBHO OcH BpamieHus. [lnedo cunel. CroxxeHue cui,
MPWIOKEHHBIX K TBEPAOMY Teiy. LIeHTp TskecTH Tena.

YcioBus paBHOBECHUS TBEPJIOTO TENA.
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YcroituuBoe, HEycTOMUMBOE, 0€3pa3TUNIHOE PABHOBECHE.
TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE  IPOLIECCHI:  KPOHIITEHH,
CTPOUTENBHBIN KpaH, peleTyaTbie KOHCTPYKLIMH.

Jlemoncmpayuu
YcoBus paBHOBECHS.
Bunbr paBHOBECHS.

Yyuenuueckuii skcnepumenm, nabopamopmsie pabomsi, NPAKMUKYM
HccnenoBanue yciaoBuM paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPAIIECHHUS.
KoHcTpynpoBaHue KpOHIITEMHOB U pacU€T CHII YIIPYTOCTH.
N3ydyenne ycTOMUUBOCTH TBEPAOIO TENA, UMEIOLIETO IJIOIIAAb OIIOPHI.

Tema 4. 3axkonsvl coxpanenus 6 MexXaHux

Nmnynbsc MatepuanbHOM TOYKH, CUCTEMBI MaTepUaIbHbIX ToueK. LlenTp macc
CHUCTEMBbI MaTepHaIbHBIX TOUEK. Teopema o IBMKEHUU LIEHTpa Macc.

NMnynbC CUIbl 1 UBMEHEHUE UMITYJIbCa TeNa.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

MoMeHT numnyJibca MaTepuaibHOM ToukH. [IpencraBnenre o COXxpaHeHMM MOMEHTA
UMITYJIbCa B LICHTPAIBHBIX MOJIAX.

PaGora cunpl Ha MajnoM W Ha KOHEUHOM TnepemenieHuu. ['paduueckoe
npecTaBieHne paboThl CUITBI.

MoOITHOCTEH CHIIBL.

Kunernueckast »Heprusi MarepuaibHOW TOUku. Teopema 00 U3MEHEHUU
KUHETUYECKOW SHEPTUHU MATEPUATIBHOW TOUYKH.

[loTeHunanbHble W  HENOTEHIMANbHblE CWibl. [loTeHIManbHas  SHEPrusl.
[ToTrennuanbHas sHeprus ymnpyro aehopMupoBaHHON mpyxuHBL. [loTeHnManpHas
SHEPrus Tejaa B OJHOPOJHOM IpaBUTAIMOHHOM Toiie. [loTeHimanpHas >Heprus Tena B
IPaBUTALMOHHOM I10JI€ OAHOPOAHOTO apa (BHYTpH U BHE miapa). Bropas kocmuyeckas
CKOpPOCTb. TpeThs KOCMUYECKAsE CKOPOCTb.

CBsi3b pabOTHl HEMOTEHIMATBHBIX CHJI C MU3MEHEHHEM MEXaHHYECKOW JHEPruu
CUCTEMBI T€J1. 3aKOH COXPAHEHHSI MEXaHUUYECKOI IHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHy/M 19 HMACATBHOM JKUIAKOCTH KakK CIEACTBHE 3aKOHa
COXpPaHEHHUsI MEXaHUYECKOW IHEPIUU.

TexHnuecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: JBUKECHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBINA MUCTOJIET, TUPOCKOII, (PUTYpHOE KaTaHUE HA KOHBKAX.

Jlemoncmpayuu
3aKOH COXpaHEHHS UMITYJIbCA.
PeaktuBHOE NBUKEHUE.
HN3mepeHre MOITHOCTH CHJIBL.
N3mMeHnenune sHeprum Tena mpu COBEPIICHUN pPaOOTHI.

12



B3aumHble IpeBpallieHuss KUHETUYECKON U IOTCHIMAIIbHOM YHEPIUi IIPU JEHCTBUU
Ha TEJIO CHJIBI TSYKECTU U CWIIBI YIIPYTOCTH.
CoxpaHeHue SHEepruu Ipu CBOOOTHOM TaJICHUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPaAKMUKyM

N3mepenue nMmmyibcea Tena o TOpMO3HOMY ITYTH.

N3mepenue Cuiibl TATH, CKOPOCTH MOJAEIIH JIEKTPOMOOUIISE U MOUTHOCTHU CUJIBI TATH.

CpaBHEHUE NU3MEHEHHS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccnenoBanne cOXpaHeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJICUCTBUU.

N3mepenne KUHETUYECKOW SHEPTUU TeJa 0 TOPMO3HOMY Iy TH.

CpaBHeHUE M3MEHEHUsl MOTEHLIUAIbHON SHEPTUU MPYKUHBI ¢ PabOTON CHUIIbI
TPEHUS.

Onpenenenue pabOThI CHIIBI TPEHUSI ITPH ABHXKEHHUHU Tella M0 HAKIOHHOM MIOCKOCTH.

Pa3nen 3. MoJiekyasipaasi pu3uka 1 TepMOIMHAMHUKA
Tema 1. Ocrogvl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OcCHOBHBIE TIOJIOKEHHS MOJIEKYJsipHO-KuHeTnueckot Teopun (MKT), ux ombiTHOE
obocHoBanue. Juddysus. bpoyHoBckoe naBWKeHHE. XapakTep JABWIKCHUS W
B3aKMMO/ICHCTBUSI YaCTHII BellleCcTBA. MOJEIN CTPOCHUS Ta30B, KUJKOCTEN U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATUX Mojeneil. Macca u pa3Mepbl MOJIEKYJT
(aromoB). KomnuectBo BemiectBa. [locTostHHas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u crocoObl e€ wusMmepenusa. Illkana
temrieparyp Llenbcus.

Mogenbs uaealbHOro ra3a B MOJIEKYJISIPHO-KMHETHUECKON TEOPHH: YACTHUIIbI Ta3a
JOBUKYTCSI XAOTUYECKH M HE B3aUMOJEHCTBYIOT IPYT C APYTOM.

l'azoBbie  3akoHBI.  YpaBHeHue MeHnneneeBa—Knamneiipona.  AbGcomtoTHas
temrneparypa (mkana Ttemnepatyp KensBuna). 3akon [lansrona. WM3ompoieccsl
B UJI€aJIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BelecTBa. I paduueckoe npencraBiecHue
M30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b MEXIy JNABICHUEM M CpPEIHEW KMHETUYECKOW AHEPrueil MoCTYyMaTelIbHOTO
TEIJIOBOTO JBHKEHHSI MOJIEKYJI HICAIBHOTO T'a3a (OCHOBHOE YPAaBHEHUE MOJIEKYJISIPHO-
KUHETUYECKOW TEOPUU UJICaTIbHOIO rasa).

CBsi3p aOCONIIOTHOW TeMIIepaTypbl TEPMOJUHAMHYECKOW CHUCTEMBI CO CpeaHEel
KMHETHUYECKOW HEPTUEN MTOCTYIATEILHOTO TEMJIOBOTO IBUKEHHS €€ YaCTUL.

TexHuueckue ycTpoiicTBa M TEXHOJIOTHYECKHE MPOLECCHl: TEPMOMETp, OapoMeTp,
MOJy4eHUE HAHOMATEPHUAIIOB.

Jlemoncmpayuu
Mogenu IBUKEHUS YaCTHUIl BEILIECTBA.
Mopens OpOyHOBCKOTO JIBUKEHUS.
Buneoponuk ¢ 3anuckio peaabHOro OPOYHOBCKOTO IBUKEHUS.
Huddysus xxunkocteil.
Mopens onbita [lTepHa.
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IIputsxeHne MoOJIEKyI.
Monenn KPUCTAJUINYECKUX PELIETOK.
Habmronenue u ucciae1oBaHue H30IpOLECCOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPaAKMUKYyM

HccnenoBanue nporecca yCTaHOBIEHUS TEIJIOBOTO PaBHOBECHS IIPU TEILNIOOOMEHE
MEXKY TOpsYE U XOJIOIHOU BOJOM.

WN3yyenue HM30TEPMUYECKOTO Mporecca (PEeKOMEHJAOBAHO  HCIOJIb30BAHHE
uudpoBoit mabopatopun).

N3yyeHnue n30X0pHOTo Mpolecca.

N3yuyenue n3obapHoro nporecca.

[IpoBepka ypaBHEHUSI COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennosvie mauwiunol

Tepmonunamuueckas  (TZ)  cucrema. 3ananue BHEIITHUX YCIIOBUH
JUIsl TEPMOJIMHAMMUYECKOW CUCTeMbl. BHEIHME U BHYTpeHHUE mapameTrpsrl. [lapameTpsl
TEPMOJIUHAMUYECKOW CUCTEMBbI KaK CpPEJAHUE 3HAUYCHUSA BEJIWYMH, ONMUCHIBAIOIIUX €€
COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

Hyneoe Hayaso TEPMOJIMHAMHUKHU. Camornpou3BoJibHast penakcanus
TEPMOJANHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mogenbs uaeanbHOro ra3a B TEPMOJWHAMUKE — CUCTEMA YPABHEHHI: ypaBHEHUE
MenneneeBa—Kianeiposa ¢ BBIPAXXEHUE [JI1 BHYTPEHHEW DHHEPTUU. Y CIOBUA
IPUMEHUMOCTHA 3TOW MOJENH: HU3Kash KOHLIEHTPALMS YacTHUIl, BBICOKUE TEMIEPaTypBhl.
BrlpaxeHue 171 BHYTPEHHEW 3HEPTUU OJHOATOMHOTO UEaIbHOIO ra3a.

KBa3zucratuyeckne 1 HECTATUYECKUE MTPOLECCHI.

DOneMeHTapHas paboTra B TepMOAMHAMUKE. BerumciieHue padboTel 1Mo Tpaduky
nporecca Ha pV-auarpamme.

Tennonepenaya kak criocod W3MEHEHUsI BHYTPEHHEH YHEPTHH TEPMOIUHAMUICCKON
cuUcTeMbl 0e3 coBepieHust padoThl. KOHBEKIHS, TEMIONPOBOIHOCTD, U3IyYCHHE.

KonmnuectBo Temnorsl. Temno€MKOCTh Tena. Y IieibHasi U MOJISIPHAS TEIIOEMKOCTH
BelleCTBA. YpaBHeHHEe Maiiepa. YaenbpHas TemoTra CropaHus TOIuMBa. Pacuér
KOJIMYECTBA TEIJIOTHI Iipu Tertonepenade. [lonstue 06 agnabatHom mporecce.

[IepBeIil 3aKOH TepMoAMHAMUKHU. BHyTpeHHsAs sHeprus. KoanuecTBO TEIUIOTHI U
paboTa KaK Mepbl I3BMEHEHUSI BHYTPEHHEH YHEPTUU TEPMOTUHAMUYECKON CUCTEMBI.

Btopoii 3aKOH TEpMOAMHAMHMKH JUISI PABHOBECHBIX IPOLIECCOB: 4YEpE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOM CHCTEMBI IPOXOJWT €IUHCTBEHHAS
annabara. AGCOIIOTHAS TeMIepaTypa.

Bropoii 3akOH TEepMOJMHAMHMKH JUJII HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXHO
nepeaarh TEIIoTy OT Oojiee XOJOMHOTO Tena K Ooyiee HarpeToMy 0e3 KOMIEHCAIluu
(Knaysuyc). Heo6patrmMocTh TPUPOIHBIX TPOLIECCOB.

[TpuHumne! nectBus TeroBbix mamuH. KIT/.

MaxkcumansHoe 3nauenue KII/I. [{ukn Kapno.
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DKOJIOTUYECKHE AaCIEKThl MCIOJb30BAHUSA TEIUIOBBIX JBUraTenei. TermioBoe
3arpsi3HEHUE OKPYIKAIOLIEH Cpebl.

TexHU4yeckne yCTPOMCTBA M TEXHOJOTMYECKUE TMPOLIECCHI:  XOJOAWJIbHUK,
KOHJIUIIMOHED, AU3EIbHBINA U KapOIOpaTOPHBIN JBUraTeNd, MapoBas TypOrHa, TOJTYyUYEeHHE
CBEPXHU3KUX TEMIEPATYp, YTUIM3ALUA «TEIUIOBBIX» OTXOJOB C HCIOJIb30BAHUEM
TEIJIOBOTO Hacoca, yTWIn3aus OMOOpraHUYeCKOro TOIUIMBA JUISl BBIPAOOTKH
«TEIUIOBOM» U DJIEKTPOIHEPTUMU.

Jlemoncmpayuu
N3menenue reMnepatypsl Npu anadaTuuyecKoM pacIIupeHUH.
Bo3aymHoe oruuso.
CpaBHeHME yAENbHBIX TEINIOEMKOCTEN BEIIECTB.
Cnoco0bl UI3MEHEHUSI BHYTPEHHEH YHEPTUU.
HccnenoBanue aquabaTHOTO Mpoliecca.
KomnbroTepHble MOJI€NIN TETUIOBBIX JIBUTATEIICH.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPaAKMUKyMm

N3mepenue ynenbHON TEMIOEMKOCTH.

HccnenoBanue mpoliiecca OCThIBaHUS BELIECTBA.

HccnenoBanue anuabaTHOTO MpoIiecca.

N3yueHne  B3aUMOCBSI3U  DHEPIrUM  MEXKMOJEKYISIPHOTO  B3aUMOJECHCTBUS
U TEMIIEPATypPbl KUTIEHUS KUIKOCTEN.

Tema 3. Acpecammnvie cocmoanusa eewjecmea. Pazosvie nepexoovt

[TapoobOpazoBanue u KoHJeHcauusa. McnapeHue u KumeHue. YenbHas TerioTa
napooOpa3oBaHMS.

HacelienHble 1 HeHachIlIeHHbIE Mapbl. KauecTBeHHast 3aBUCMMOCTD INIOTHOCTH U
JaBJICHUS HACBHIIMIEHHOTO Tapa OT TEMIIepaTypbl, WX HE3aBUCHUMOCTh OT O0BEMaA
HACBIIIEHHOTO NIapa. 3aBUCUMOCTb TEMIEPATYPhl KUIIEHUS OT IABJICHUS B )KUJKOCTH.

BrnaxHocTh Bo3myxa. AGCONIOTHAS M OTHOCUTENbHAS BIIAYKHOCTD.

Tépmoe Teno. Kpucrammmdeckue u amopdHble Tema. AHH3OTPOIHUS CBOWCTB
KpuctayyioB. IlnaBneHne u KpucTauiM3auus. YAelbHAas TEIUIOTa ILIABJICHUS.
CyOnumarus.

JHledbopmanum TBEpaOro Tenma. Pactsokenme m ckartue. Casur. Momyns FOnra.
[Ipenen ynpyrux nedopmaruii.

TennoBoe paciiMpeHue XUAKOCTeW W TBEPIABIX Tel, OOBEMHOE U JMHEHHOE
pacmmpeHre. AHTapMOHHM3M TEIJIOBBIX KOJIGOAHWN YacCTHI] BENIECTBA KaK MPUYWHA
TEIJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEpTUHU B (Ha30BBIX MEPEX0/IAX.

VYpaBHeHuHe TEMI0BOro OanaHca.

[loBepxHocTtHOe HaTskeHue. KoapulMeHT NOBEPXHOCTHOTO  HATSXKEHUS.
Kanumnsipusie siBnenusi. [laBieHue 1OJ HCKPUBIEHHOW MOBEPXHOCTBHIO MKUJKOCTH.
®opmyna Jlannaca.
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TexHu4yeckue YCTpOﬁCTBa N TCXHOJIOTHUYCCKUC IIPOHCCCHI: ) KUAKNEC KPUCTAJLIbI,
COBPEMCHHBIC MaTCpHAJIbI.

Jlemoncmpayuu
TemioBoe paciiupeHue.
CBolicTBa HACBHIILIEHHBIX MTAPOB.
Kunenne. Kunenve npu noHMKEHHOM J1aBJICHUM.
N3Mmepenne cuiibl MOBEPXHOCTHOTO HATSIKEHHUS.
OTBITEI ¢ MBUILHBIMU IIJIEHKAMM.
CmauuBaHue.
Kanunnspusle sBiaeHus.
Moienu HEHbIOTOHOBCKOM JKUJIKOCTH.
CniocoObl u3MepeHus BIaKHOCTH.
UccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAUTMYECKOTO BEIIIECTBRA.
Bunsr nedopmarnimii.
HaGmonenne manbix nedgopmariuii.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsl, NPaAKMUKyM

N3yueHne 3akoHOMEPHOCTEN UCTIAPEHUS KUTKOCTEH.

N3mepenue yaenbHON TEIUIOTHI IUIABJICHUS JIb/A.

N3yyeHue CBOMCTB HACHIIIIEHHBIX MApPOB.

N3mepenue aOCONMIOTHON BIAXKHOCTHM BO3AyXa M OIEHKA MacChl IMapoB
B TIOMEIIICHUH.

N3mepenue kordpuirieHTa moBEpXHOCTHOTO HATSHKEHHUS.

N3mepenune moayns FOHra.

HccnenoBanue 3aBucuMocTH AedopMalii PE3NHOBOTO 00pasiia OT MPHIOKEHHON
K HEMY CHUJIBI.

Paznen 4. JjekTpoaMHAMHKA
Tema 1. Inekmpuueckoe nose

OnekTpuzauuss Tel U €€ TMPOsABICHUS. OJEeKTpuueckuil 3apsa. JlBa Buna
AJEKTPUYECKUX  3apsaaoB.  [IpOBOOHMKHM, AMDNEKTPUKA W MOJIYNPOBOJHUKH.
DNeMEeHTapHbBIN 3JIEKTPUUECKUN 3apsid. 3aKOH COXPaHEHUs SIEKTPUUECKOTO 3apsia.

B3aunmopeiictBue 3apsagoB. Toueunsie 3apsiapl. 3akoH KynoHna.

Dnektpuueckoe noje. Ero aeiicTBre Ha 3IEKTPUUECKUE 3aPsIbI.

Hampsix€anocts anexrpudeckoro mosst. [IpoOuerit 3apsa. Jlnanm HanpsHKEHHOCTH
aneKTpuyecKoro nojisa. OMHOPOAHOE IEKTPUUECKOE TOJIE.

[ToTeHIIManbHOCTh  JJIEKTPOCTATUYECKOrO  MojsA.  Pa3HOCTP  MOTEHIMAIOB
n HamnpsbkeHue. lloTeHnmanpHass SHeprus 3apsAna B AJIEKTPOCTATUYECKOM IOJIE.
[Torenman snekTpocTatndyeckoro mnojs. CBA3b HANPSDKEHHOCTH TMOJS U Pa3HOCTHU
MOTEHIMAIOB ISl AJEKTPOCTATUUECKOTo 1ojis (KaKk  OJHOPOJHOrO, TakK H
HEOJIHOPOHOTO).

[TpuHIMIT CyIIEpIIO3ULHIY JIEKTPUUECKUX MTOJIEH.
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Ilone toueunoro 3apsma. Ilone paBHOMepHO 3apsbkeHHOM cdepnl. [lone
PaBHOMEPHO 3apsHKEHHOro 1o oO0béMy 1mapa. Ilosme paBHOMEPHO 3apsyKEHHOH
OeckOHEYHOM IUIocKocTH. KapTuHbl JMHMA HanpsHKEHHOCTHM  ATHX  MOJNEH U
AKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEM.

IIpoBOAHUKH B 3JIEKTPOCTATUUECKOM TIOJIE. Y CIOBUE PABHOBECHS 3apsI/I0B.

JIMDNEKTPUKH B AJIEKTPOCTATUYECKOM ToJIe. J(M3IeKTpruecKkas NpOHULIAEMOCTh
BEILIECTBA.

Konnencatop. OneKTpOEMKOCTh KOHIEHCATOpA. OIJIEKTPOEMKOCTH IUIOCKOTO
KOHJIEHCATOpa.

[TapamienbHOE€ CcoenMHEHUE KOHJAEHCATOpoB. IlocnenoBaTenbHOE COEIMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsyKEHHOT0 KOHAEHCATopA.

JIBrKEHHE 3apSKEHHON YaCTULIBI B OAHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

TexHuuecknue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLIECCHI:  DIIEKTPOCKOII,
ANEKTPOMETP,  AJIEKTpOCTAaTHYeCKas  3alluTa, 3a3eMJICHHE  3JIEKTPONpPUOOpPOB,
KOHJIeHCAaTOphI, reneparop Ban ne ['paada.

Jlemoncmpayuu

Y CTpoNCTBO U NPUHLINIL IEUCTBUS JIEKTPOMETPA.

DIEKTPUUECKOE MOJIE 3apsIKEHHBIX IIAPUKOB.

DIEKTpUUECKOE MOJIE ABYX 3apsKEHHBIX IJIACTHH.

Mopensb anekTpocTaTudeckoro reuepatopa (Ban ge ['paada).

[IpoBOIHMKH B DIEKTPUYECKOM IIOJIE.

DneKkTpocTaTuyecKas 3anuTa.

YCTpolCTBO M AEUCTBUE KOHCHCATOPA OCTOSHHOU U ITIEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JIEKTPOEMKOCTHU INIOCKOTO KOHJEHCATOpa OT IUIOMAU IIACTHH,
PacCTOSIHUSA MEXKy HUMU U JIUDJICKTPUUYECKON POHUIIAEMOCTH.

DHeprus 31EKTPUUYECKOTO MO 3apsHKEHHOT0 KOHAEHCATOPA.

3apsiika U pa3psjika KOHJIEHCATOpa Yepe3 pe3nucTop.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomsi, RPAKMUKYM

OueHka cuil B3aUMOJICUCTBUS 3apsiKEHHBIX TEJ.

HaGmronenne mpeBpaiieHus: SHEPTUH 3apsHKEHHOTO0 KOHJICHCATOpa B SHEPTHUIO
W3JIy4YCHUS CBETOANO/A.

N3ydenne nporekaHus TOKA B LENU, COACPKAILLECH KOHICHCATOP.

Pacnpenenenne pa3HOCTH NOTEHIIMATIOB (HAMPSKEHUS) TIPU MOCIEI0BATEIbHOM
COEIMHEHUN KOHJEHCATOPOB.

HccnenoBanue pa3psiia KOHACHCATOPA Ye€pe3 PE3UCTOP.

Tema 2. I[Tocmosannblii 31eKmpusecKuil moK

Cuna toka. IlocToOSHHBIN TOK.

YCioBUs CyIIECTBOBAHUS MOCTOSIHHOTO 3JIEKTPUYECKOrO ToKa. MICTOYHMKHM TOKa.
Hanpsixenne U u S/1C &.

3akoH Oma [T ydacTKa LEenu.

17



DJIEKTPUYECKOE CONPOTUBICHUE. 3aBUCHMOCTb COIPOTUBIICHUS OJHOPOIAHOTO
IIPOBOJHUKA OT €ro JUIMHbl M IUIONQJY T[ONEPEYHOTO CEYEHUA. Y ACIBHOE
CONPOTHBIICHUE BEILECTBA.

IlocnenoBarenbHOE, apalIENbHOE, CMELIAHHOE COEINHEHNE TPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpudeckux meneil. [lpasuna Kupxroda.

Pa6ota snexrpuueckoro Toka. 3akoH [[xoyns—JleHua.

MOIIHOCTh  3JEKTPUYECKOTO TOKAa.  TemnoBasg  MOIIHOCTb,  BhIAEIAEMAs
Ha pe3nucTope.

OJIC m BHYTpEHHEE CONPOTHUBJIECHHE HMCTOYHMKA TOKAa. 3akoH OMa [ MOIHOMN
(3aMKHYTOI1) 31eKTpruueckoi enu. MoImHoCcTh UCTOUHUKA TOKa. KOpoTKkoe 3aMbIKaHue.

KonzencaTop B ienu MoCTOSHHOTO TOKA.

TexHuueckne ycTporuCTBa U TEXHOJIOTUYECKHUE MTPOLIECCHI: aMIIEPMETP, BOJIBTMETD,
peocTaT, CYETUHUK IIEKTPUUECKON IHEPTUH.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPsHKCHUS.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA OT HANPSKEHUS ISl PE3UCTOPA, JIAMITBI
HaKaJIMBaHHUS U CBETOIHO/A.

3aBUCUMOCTD COMPOTHBIICHUS ITUIHHAPUICCKUX MPOBOTHUKOB OT JIJTMHBI, TUTOIIIA T
MIOTIEPEYHOT0 CEUCHHS U MaTepuala.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJICHHUS MPU MTOCTOSIHHOM
HaIPSKEHUU.

[Tpsimoe n3mepenune IJIC. KopoTkoe 3aMbIkaHNE TAIBBAHUYECKOTO DJIEMEHTA U
OIICHKA BHYTPEHHETO COMPOTHUBIICHUS.

Crnioco0sI coeTMHEHUST UCTOYHUKOB Toka, DJIC GaTtapeii.

HccnenoBanue pa3HOCTH MTOTEHITMATIOB MEXTY MTOJTFOCAMH HCTOYHHKA TOKA OT CUJIBI
TOKa B IIEIIH.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi, RPAKMUKYM

HccnenoBanne cMEIIaHHOTO COETMHEHUSI PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIEHUS TPOBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT HANIPSIKEHUS JIJIs1 JJaMITbl HAaKaJIUBaHUSI.

VYBenuueHnue npenesia U3MEepPEeHus amnepMerpa (BoJIbTMETPA).

M3mepenne DJIC 1 BHYTPEHHETO COMMPOTUBJICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd DJJC TralbBaHUYECKOTO »HJIEMEHTAa OT BPEMEHU
MIpU KOPOTKOM 3aMBbIKAHUH.

NccnenoBanue pa3HOCTH MOTEHIUAIOB MEXAY MOJIOCAMU UCTOYHUKA TOKA OT CUJIBI
TOKa B LIETH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HON MOITHOCTH HCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 pazniuunsvix cpeoax

DneKkTpuueckas MpOBOAUMOCTD Pa3IMYHBIX BEIIECTB. DJIEKTPOHHAS POBOJUMOCTD
TBEPJBIX META/VIOB. 3aBUCUMOCTb COINPOTUBICHHUS METAUIOB OT TEeMIEpaTyphl.
CBepXnpoBOAUMOCTb.
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OneKkTpuueckuid TOK B BakyyMe. CBoWCTBa  JJIEKTPOHHBIX  ITYYKOB.

[HonynpoBoguuku. CoOCTBEHHas! ¥ MPUMECHAsS! MPOBOJUMOCTD MOIYITPOBOJHUKOB.
CaoiicTBa p—Nn-nepexona. [lomynpoBoJHUKOBBIE TPUOOPHI.

ONEKTpUYECKUA TOK B DJJEKTPOIUTAX. OJIEKTPOJUTHYECKAass AUCCOLMALINS.
Onextponus. 3akoHsl Dapaaes 175 SIEKTPOIIN3a.

DneKkTpuueckuid TOK B razax. CaMOCTOSATENIbHBI U HECAMOCTOSATEIbHBIA pa3psl.
Paznuunbie TUIBI camocTosATENBHOTO paspsaa. Monuus. [1naszma.

TexHudeckne ycTpoWCTBa U MPAKTUYECKOE NMPUMEHEHHE: ra30pa3psIHbIe JIAMIIbL,
AIIEKTPOHHO-JIy4YeBasi TpyOKa, MOJYNPOBOAHUKOBBIE MPUOOPHI: JUOA, TPAH3UCTOD,
doToanon, CBETOAMOJ, TrajdbBaHWKA, paUHUPOBAHHE MEAM, BBIJIABKA AJTIOMUHMS,
AIEKTPOHHAS MUKPOCKOITHS.

Jlemoncmpayuu
3aBUCHMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
IIpoBOAUMOCTB DJIEKTPOIIUTOB.
3akoHsbl anektponuza dapanes.
HckpoBoii pa3psia ¥ IPOBOAUMOCTD BO3/1yXaA.
CpaBHEHUE TPOBOIMMOCTH METAJIOB U MOIYITPOBOJHUKOB.
OnHOCTOPOHHSSI TPOBOJAUMOCTD AUOJA.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomsl, NPaAKMUKyM
HaGmonenue snexTpomnusa.
N3mepenue 3apsiaa OJHOBAJIEHTHOTO MOHA.
HccnenoBanne 3aBUCUMOCTH COIIPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU THOJA.

DU3NYEeCKNH MPAKTUKYM

CrocoObl m3MepeHus (PU3MYECKUX BEJIWYMH C HMCIOJB30BAHMEM AaHAJIOTOBBIX U
U(GPOBBIX HM3MEPUTEIBHBIX TPHUOOPOB M KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCONIOTHBIE W OTHOCHUTEIBHBIE MOTPEIIHOCTH HW3MEPEHHM (U3UYECKUX BEIUYHUH.
OueHka rpaHul] NOTPEIHOCTEN.

[IpoBenenne KOCBEHHBIX M3MEPEHUN, MCCIEAOBAHMIA 3aBUCUMOCTEH (DHU3HUECKUX
BEIIMYMH, IPOBEpKA MPEUIOKEHHBIX TUMOTe3 (BBIOOP U3 paboT, OMHCAHHBIX
B TEMaTUYECKUX pazfenax «YUYeHHUYEeCKUH OHKCIIEPUMEHT, abopaTopHbie paboTHI,
MIPAKTHUKYM)).

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku yriyonéanoro ypoBHs B 10 kjacce oCyIIeCTBISIETCS
C Y4ETOM COMIepKaTEeIIbHBIX MEXKITPEMETHBIX CBS3€H C KypcaMu MaTeMaTHKH, OMOJIOTHH,
XUMWH, Teorpadun ¥ TEXHOIOTHH.

Mesicnpeomemuvie noOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
no3nanus: SBICHVE, HAYYHBIN (DakT, TumoTe3a, pu3nueckas BEIMUMNHA, 3aKOH, TEOPHS,
HAOJIOICHUE, OSKCIEPUMEHT, MOJEIHPOBAHUE, MOJCNb, W3MEPECHHE, IOTPEITHOCTH
U3MEPEHUH, U3MEpUTEIbHBIE TPUOOPHI, U poBas 1adbopaTopus.
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Mamemamuxa: Peiienne cucteMbl ypaBHeHuil. JluneitHas QyHkuus, napadorna,
runepOoia, ux rpa@uku U cBoiicTBa. TpUroHoMeTpuyeckue PyHKIUU: CUHYC, KOCUHYC,
TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BekTopbl U ux
MPOEKIIMHU Ha OCH KOOPJHUHAT, CI0KEHUE BEKTOPOB.

Buonozusa: MexaHuyeckoe [BHXKEHHE B KUBOW mpupozae, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpY)Kalouleld Ccpelsl,
yTUIM3alusl  OMOOPraHWYEeCKOro  TOIUIMBA  JJIA  BBIPAOOTKH  «TEIJIOBOW» U
AJIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSXKEHHE M KalWJULSIPHBIEC SIBICHHS B MPUPOJIE,
AIIEKTPUUYECKHE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE aTOMOB U MOJIEKYJ, MOJb
BEIIECTBA, MOJISIpHAsl Macca, MOJy4YeHnEe HAaHOMATEepUasoB, TETJIOBbIE CBOMCTBA TBEPABIX
TN, XUIAKOCTEH M ra3oB, KUJIKHE KPHUCTAIUIbI, AJIEKTPUUECKHE CBOMICTBA METAJIOB,
ANEKTPOIUTHYECKAS! TUCCOLMAIIMS, TAIbBAHUKA, DJIEKTPOHHAS MUKPOCKOIIHS.

T'eozpagpus: B1axxHOCTb BO3/lyXa, BETPBL, OapOMETP, TEPMOMETP.

Texnonozusa: npeobpa3oBaHUe TBUKEHUN C MCMHOJIb30BAHUEM MEXaHU3MOB, YUET
CyXOro M >KUIKOTO TPEHHS B TEXHUKE, CTATUYECKHME KOHCTPYKIMHU (KPOHIITEHH,
pelieTyaTbie KOHCTPYKIIUU ), UCIIOJIb30BaHME 3aKOHOB COXPAHEHUSI MEXaHUKH B TEXHUKE
(rupockor, BOOOMET U ApPYyTue), ABUTATeNb BHYTPEHHETO CropaHus, rnapoBas TypOuHa,
OBITOBOM  XOJOAWIBHHMK, KOHAMIIMOHEpP, TEXHOJOTMH IOJyYEHUs COBPEMEHHBIX
MaTEPHAJIOB, B TOM YHWCJIE HAHOMAaTEpUAaJIOB, U HAHOTEXHOJIOTMH, DIEKTPOCTATHYECKas
3allUTa, 3a3€MJICHHE 3JIEKTPOIPUOOPOB, Ta30pa3psiAHbIE JaMIIbI, TOJIYIPOBOAHUKOBBIE
npuOOpHI, rajibBaHUKA.

11 KJIACC

Pa3znen 4. DiieKTpoAMHAMUKA
Tema 4. Maznummnoe none

B3aumonenicTtBUEe MOCTOSHHBIX MAarHWTOB U MPOBOJHUKOB C TOKOM. MarnutHoe
noje. Bektop MarHuTHOM WHAYKUMWHW. [IpHWHUOMN Cyneprno3uiMd MarHUTHBIX IOJICH.
JIvHMYM MarHUTHOW UHIYKIIHAH.

MarautHoe TmoJie TPOBOJHHKA C TOKOM (MpsIMOTO IPOBOJHUKA, KATYIIKU
U KpyroBoro Butka). OneIT Jpcrena.

Cuna Amriepa, e€ HanpaBiIeHUE U MOIYJIb.

Cuna JlopeHnuia, e€ HampaBlIeHHE M MOJIYJb. J[BHKEHHE 3apsyKEHHOM YaCTHIIBI
B OJHOPOJHOM MarHuTHOM moje. Pabora cuiel Jlopenna.

MarunuTtHoe 1nose B BemecTse. DeppoMarHeTUKH, rapa- U JuaMarHeTUKHY.

TexHu4yeckne yCTpPOWCTBA W TEXHOJOTMYECKHE MPOILECChl: MPUMEHEHHE
MOCTOSIHHBIX MArHUTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTHUMETP, 3JICKTPOJABUTATEIb
SAKo0H, yCKOPUTEIH DJIEMEHTAPHBIX YACTHII.

Jlemoncmpayuu
Kaptuna nuHMM MHAYKIIMA MAarHUTHOTO TOJIS MOJOCOBOTO U MOJKOBOOOPA3HOTO
MMOCTOSTHHBIX MAarHUTOB.
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Kaprtnna nvHMII MarHUTHOW MHIYKIMHU TOJISI JUIMHHOTO NMPSAMOTO IPOBOJHHUKA U
3aMKHYTOT'O KOJIBIIEBOI'O IIPOBOJHUKA, KATYILIKU C TOKOM.

B3aumopenictBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeuctBue cuibl JIOpeH11a HAa MOHBI AJIEKTPOJIUATA.

HaGmonenue NBUKEHUS MMyYKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMO nEeHCTBUS AIEKTPOU3ZMEPUTEIHLHOTO TPUOOpPa MarHUTORIEKTPUUECKOM
CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi, NPaAKMUKyM
HccnenoBanne MarHuTHOTO MOJISi HOCTOSIHHBIX MAarHUTOB.
UccnenoBanue cBOMCTB (heppoOMarHeTUKOB.
UccnenoBanue AeHCTBUS MOCTOSHHOIO MAarHUTa HA PAMKY C TOKOM.
N3mepenne cuiibl Amrepa.
N3ydenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.
OrnpeneneHne MarHUTHOM MHIYKIIMA HA OCHOBE U3MEPEHUS CUJIbI AMIiepa.

Tema 5. dnekmpomacHumuas uHOYKYus

SBiieHUE AIEKTPOMArHUTHOM MHAYKIUU. [IOTOK BEKTOpa MAarHUTHOMW MHAYKIIHH.
OJC wuHayknuu. 3akoH »dieKTpoMarHuTHoMl wuHaykumu Dapanes. Buxpeoe
anekTpuueckoe mnosue. Toku Dyko.

O/JIC uHayKUMH B IPOBOJHUKE, ABUKYIIEMCS B OJTHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenua.

NunyktuBHOCTh. KaTynika MHIYKTUBHOCTU B IIENM MOCTOSIHHOTO TOKa. SIBleHwue
camonHAyKuuu. DJC caMOMHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DJIEKTPOMarHUTHOE MOJIE.

TexHuueckue ycTpOWCTBA M TEXHOJOTMYECKHE IMPOLIECCHl: MHAYKIIMOHHAS MEYb,
COJICHOU/I, 3alllUTa OT 3JEKTPU3ALMU TE NPH ABUKEHUU B MATHUTHOM T0JI€ 3EMJIH.

Jlemoncmpayuu

HaGmroneHne sBieHus 3J€KTPOMAarHUTHOM HHTYKITHH.

Uccnenoanue 3aBucuMocTd 3J[C MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO
MOTOKA.

[IpaBuno Jlenna.

[Tanenue MaruuTa B allOMUHUEBOM (MEIHOM) TpyOe.

SIBeHHe CaMOMHIYKIIHH.

Uccnenoanue 3aBucumoctd IJIC caMOMHAYKIIUU OT CKOPOCTH W3MEHEHHUS CHIIBI
TOKa B IIEIIH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomwi, nNPaKmMuKym
UccnenoBanue siBIEHUS SJEKTPOMATHUTHON UHAYKIUU.
Ornpenenenne UHAYKIIMU BUXPEBOIO MATHUTHOTO TOJISL.
UccnenoBanue siBIEHUSI CAMOUHYKIIUH.

COopka MojenH 3JIEKTPOMAarHUTHOT'O TEHEPATOPA.
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Pa3nen 5. Kone6anusi u BOTHBI
Tema 1. Mexanuueckue Koneboanusn

Konebarenshas cucrema. CBOOOAHbBIE KOJIEOAHUS.

['apMonunyeckue kosnedanus. KuHeMaTtnyeckoe W JAMHAMHYECKOE OIMCAHUE.
DHepreTuyecKkoe OIUcaHue (3aKOH COXpaHEHUs MeXaHU4eckoil »Heprum). BriBoa
JUHAMUYECKOTO ONMCAaHUS TapMOHMYECKUX KOJIEOaHUW M3 HUX SHEPreTUYecKOro M
KMHEMaTH4eCKOTO OMUCAHU.

Amrutyna u Qasza konebaHuid. CBS3b aMIUIMTYABl KOJIEOAHUM HCXOJHOM
BEJIMYUHBI C aMIUIUTYyAaMu KoeOaHuil €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon wu wuyacrora konebanuii. Ilepuoa ManbiX CBOOOJHBIX KoOJI€OaHMI
MaTeMaTu4yeckoro mastHuka. [lepuos cBOOOAHBIX KOJIEOAHUI NPYKUHHOTO MasiTHUKA.

[lonsTne o 3aryxarouux KkosneOaHusx. BwiHyxzaeHHble KoyieOaHusa. Pe3oHaHC.
Pe3onancHass kpuBas. BrusHue 3aryxaHuss Ha BUJ  PE30HAHCHOM  KPUBOM.
ABTOKONEOAHMS.

TexHuueckre ycTpocTBA M TEXHOJIOTMYECKHE TMPOILIECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu

3anuch KoJIeOaTeaIbHOIO ABUKEHUS.

HaGmronenne He3aBUCMMOCTH Tepuofa MajblXx KoJieOaHMM Tpy3a Ha HUTH
OT aMILTATY/IbI.

HccnenoBanue 3aTyxaronux KojaeOaHUN U 3aBUCUMOCTH TIEPHOJia CBOOOTHBIX
KoJIeOaHu OT COMPOTHUBIICHHUS.

Hccnenoranue koebanuii Tpy3a Ha MACCUBHOM TIPYKHUHE C MENIbI0 (HOPMUPOBAHUS
peacTaBICHU 00 uacaIbHON MOACIH MPYKUHHOTO MasTHUKA.

3aK0H COXpaHEHHUsI PHEPTUHU MPH KOJeOaHUIX Tpy3a Ha MPYKHUHE.

HccnenoBanne BRIHYKICHHBIX KOJICOAHUT.

Ha6mronenue pesonanca.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomsl, NPaKmMuKym
N3mepenune neproa CBOOOHBIX KOJIEOAHUH HUTSHOTO U MPYKUHHOTO MasiTHUKOB.
N3yuenue 3aKOHOB ABUKEHUS Tea B X0J1€ KOJICOAHHI HAa YIIPYTrOM TOJIBECE.
N3ydenne 1BUKEHHS HUTSIHOTO MasiTHUKA.
[IpeoGpazoBanue YHEPTUHN B IPYKUHHOM MasiTHUKE.
HccnenoBanue yObIBaHHS aMIUIATY/IBI 3aTyXaIOIINUX KOJICOaHUH.
HccnenoBanne BHIHYKICHHBIX KOJICOaHUT.

Tema 2. InekmpomazHumHusle Konedanus

KonebarensHblit KOHTYp. CBOOOHBIC 2JICKTPOMArHUTHBIC KOJICOaHUS B UCaTbHOM
KojebaTeapHoM KoHType. Dopmyna Tomcona. CBsA3b aMIITUTYABI 3apsia KOHICHCATOpa
C aMIUTATYIOU CHJIBI TOKA B KOJICOATEIIBHOM KOHTYPE.

3aK0H COXpaHCHHsI YHEPTUHU B UeaTbHOM KoJIe0aTeIbHOM KOHTYPE.

3aryxaromue 3JIeKTPOMAarHUTHBIC KoJieOaHus. BBIHYK/ICHHBIC 3JIEKTPOMAarHUTHHIC
KoJIeOaHUsI.
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IlepemenHbIi TOK. MOITHOCTD IEPEMEHHOTO TOKA. AMIUINTYJHOE U JAEHCTBYIOIIEE
3HAYEHUE CUJIbl TOKA U HANIPSKEHUS IPU PA3IMYHON (popMe 3aBUCUMOCTH MIEPEMEHHOTO
TOKA OT BPEMEHU.

CuHyconJanbHbli NEPEMEHHbIM TOK. Pe3ucrop, KOHAEHCATOp M KaTylika
MHIYKTUBHOCTA B LENHU CUHYCOUJAIBHOIO IIEPEMEHHOr0 ToKa. Pe30HaHC TOKOB.
Pe3oHaHC HaNpsKEHUN.

Wneanbubiii  Tpanchopmatop. IlpousBoicTBo, mnepenaya U noTpebieHHe
AJIEKTPUYECKOU IHEPIUU.

DKOJIOTMYECKHE PHUCKM TIpU  IPOM3BOJACTBE  INEKTpodHEpruu. KymnbpTypa
VICIIOJIb30BAaHUSA DJIEKTPOIHEPI UM B [IOBCEIHEBHON KU3HMU.

TexHuyeckne yCTpouCTBa U TEXHOJIOTUYECKUE MTPOLIECCHI: IJIEKTPUUYECKUHN 3BOHOK,
IEeHEpPaTop MEPEMEHHOI0 TOKA, TUHUU JJIEKTpoIepeaay.

Jlemoncmpayuu

CB0OOHBIE SJIEKTPOMAarHUTHBIC KOJICOAHMUSI.

3aBUCHUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUM OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpa.

OcuuorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaHUH.

['enepaTop He3aTyXarMIMX AJIEKTPOMAarHUTHBIX KOJICOAHUH.

Mopenb 3JIeKTPOMarHuTHOTO TeHepaTopa.

Briny>XJ1IeHHbIE CHHYCOUIAJIbHBIE KOJIEOaHMUS.

Pe3ucrop, kaTy1ika MHIYKTUBHOCTH U KOHJIEHCATOP B IIENU ITIEPEMEHHOTO TOKA.

PesoHanc nmnpu  mocinenoBaTENIbHOM — COEIMHEHUM — PE3UCTOpA,  KaTYLIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

YcTpoiCcTBO M IPUHITUT IeHCTBUS TpaHChOopMaTopa.

Mogenb IMHUY 3JIEKTPONEPEIAUN.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomoblt, NPAKMUKym

Nzyuenne tpanchopmaropa.

HccrienoBanne TMEepEeMEHHOTO TOKa dYepe3 IOCIeOBATEeIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOP.

HaGnronenne 21eKTpoOMarHuTHOTO Pe30HAHCA.

HccnenoBanre paboThl HCTOYHUKOB CBETA B IIEMU NIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMazHUMHbIE 60JIHbL

MexaHnueckre BOJTHBI, YCIOBHS UX pacnpocTpanenus. [lonepeunsie u mpoaoIbHbIe
BOJTHBI. [lepros, CKOpoCcTh pactipoCTpaHeHUs U JUTMHA BOJTHBL. CBOMCTBA MEXaHMYECKUX
BOJIH: OTPaXCHHE, MPETIOMIICHNE, MHTEPPEPEHITUS U AUPPAKITHS.

3Byk. CkopocTb 3ByKa. I'poMmkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

[IIymoBO€ 3arps3HEHUE OKPYKAIOIIEH CPEIbI.

DNEKTPOMArHUTHBIE BOJHBL. YCJIOBHS H3JIYYCHHS JJICKTPOMArHUTHBIX BOJIH.
B3anMHast OpHeHTaNus BEKTOpoB £, B, v B 2MEKTPOMArHUTHOH BOJHE.

CBolicTBa AIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, TMPEITOMIICHHE, TTOJIIPU3AIIHS,
uHtepdepeHuus u qudpakius.
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[llkana >JIEKTPOMArHUTHBIX BOJH. IIpMMeHEHHE DJIEKTPOMArHUTHBIX  BOJH
B TEXHUKE U OBITY.

ITpuHIMIIBI pagUOCBA3U U TeaeBUAeHUs. Panuonokanus.

DIIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOIIEN CPEIBI.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: MY3bIKaJIbHBIC
MHCTPYMEHTHI, pajap, paJuonpuéMHUK, TeJNeBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIBTPa3ByKOBasl IMarHOCTUKA B TEXHUKE U MEIULMHE.

Jlemoncmpayuu

O6pazoBaHue U pacpoCTPaHEHUE TTONIEPEUHBIX U MPOI0JIHHBIX BOJIH.

Kone6mtomeecst Teno kak HCTOYHUK 3BYKa.

3aBUCUMOCTH JIJTMHBI BOJTHBI OT YaCTOTHI KOJICOaHUI.

HaGmonenne oTpaxxeHus v IPeJIOMIICHUSI MEXaHUYECKUX BOJIH.

HaGmonenue unatepdepeHimu u qudpakiinu MeXaHUYeCKUX BOJIH.

AKYCTHYECKHI pE30HAHC.

CRoiicTBa yIbTpa3ByKa U €ro IPUMEHECHHE.

HaGmronenne ¢Bs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYAOW U YaCTOTOM
KOJIeOaHMIA.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHHE,
noJisipu3anus, 1udpakuus, tHTephepeHIns.

O6HapyxeHre HHOPAKPACHOTO U YIBTPahHOIETOBOTO U3ITYUCHUH.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomsl, NPAKMUKYyM
N3yueHne napamMeTpoB 3BYKOBOW BOJIHBI.
N3yueHne pacpocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxka

[IpssMonuHEHOE pacnpOCTpaHEHHUE CBETa B OJHOPOJAHOM cpeme. Jlyd cBera.
TodeuHbI1 HCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKkoOHBI OTpakeHUs cBera. llocTpoeHune U300paKeHUI
B Tu10ckoM 3epkaie. Chepuyeckue 3epkana.

[Ipenomiienne cBeta. 3aKOHBI IPEIOMIICHHS CBeTa. AOCOJIOTHBIM IOKa3aTelb
npenomiieHust. OTHOCUTEINbHBIN MTOKa3aTeNb npeaomiieHus. [IocTosIHCTBO 4acTOTHI CBETA
Y COOTHOILEHUE JUIMH BOJH IPU MEPEX0JIE MOHOXPOMATHYECKOTO CBETA Yepe3 IPaHULLY
paszaena AByX ONTHYECKUX CPE.

Xon nyuent B mpusme. Jucnepcus cBera. CinoxHbIi cocTaB 0enoro ceeta. L[BeT.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yroja MOTHOIO BHYTPEHHETO
OTPAXKEHUS.

Coluparomine u pacceuBaromiye JUH3bl. ToHKast auH3a. POKYCHOE PACCTOSIHUE U
OoNTHYECKass CHJIa TOHKOM JIMH3bL.  3aBUCUMOCTh  (DOKYCHOTO  pPacCTOSIHUS
TOHKOW cQeprudecKkod JUH3bI OT €€ TEeOMETPUU U OTHOCUTEIBHOTO I[OKa3aTels
MPETOMIICHHS.

dopmysa TOHKOW JUH3bI. Y BETMUCHUE, JaBAEMOE JIMH30M.
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Xox Jyya, MNPOLIEAIIEr0 JHWH3Y MOJ MPOU3BOJBHBIM VYIJIIOM K €€ TJIaBHOU
ontuyeckoi ocu. [loctpoenue n3o0paxxeHuit TOUKH U OTpE3Ka MPSMOM B COOMPAIOLLIUX U
pacceuBaroLnX JIUH3aX U UX CUCTEMAX.

Ontuueckue npubopbl. Pazpematomas crnocoOHOCTh. [1a3 kak omnTuyeckas
cucrema.

IIpenensl IpUMEHUMOCTH T€OMETPUYECKOMN OIITUKHU.

BonnoBas onrtuka. Untepdepenius csera. KorepeHTHbIE UCTOYHUKU. Y CIOBHUS
HaOJIOICHUST MaKCUMyMOB M MHHMMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT JBYX
KOT'€pEHTHBIX UCTOUYHUKOB. [IprMephl Kjaccuueckux HHTEPHEPEHIIMOHHBIX CXEM.

Hudpakuusa cseta. Judpakiuonnas pemérka. YciaoBue HaOMIOIEHUS TIaBHBIX
MaKCHUMYMOB IIPH MaJIeHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuyeckue yCTpOWCTBA U TEXHOJIOTMUYECKUE MPOLIECCHI: OYKH, JIyIIa, IIEPUCKOII,
¢doroanmapar, MHUKpPOCKON, MPOCKIMOHHBIA ammapar, MPOCBETICHUE ONTHKH,
BOJIOKOHHAs ONTHKA, TU(paKIIMOHHAS pEelIETKa.

Jlemoncmpayuu

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanue npeaomMiIeHUs CBETa.

HaGmronenue moiHoro BHYTpeHHETO oTpakeHus. Mojienb CBeTOBOA.

HccnenoBanne xo/la CBETOBBIX ITYYKOB Yepe3 IJIOCKOMApaUICbHYIO IIACTUHY U
IPU3MY.

HccnenoBanue CBOMCTB M300pakeHUH B JIMH3AX.

Mopenn MUKpOCKOIIa, TeJIeCKOomna.

Ha6monenune naTepdepeHInu CBETA.

HaGnronenne BETOB TOHKUX TJIEHOK.

HaGmonenue nudpaxium cBeta.

N3ydenne nudpakiiMOHHONW PEIIETKH.

HaGmronenne nudpakiinOHHOTO CIIEKTpA.

HaGmronenne nucniepcuu cBera.

HaGmronenue nomsipusaiuu cBeTa.

[IpumeHeHue NoISIPOUIOB AJIsl U3YYCHUSI MEXaHUUECKUX HAMPSHKEHUH.

Yuenuuecxuii sxcnepumenm, 1abopamophvie pabomoi, NPAKMUKYM

N3mepenue nokaszaTenst IpeJOMIICHHS CTEKJIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHSI OT BeIIecTBa (Ha TpHUMeEpe
KUJKUX JIMH3).

N3mepenne GoKyCcHOr0 pacCTOSHUS PACCEUBAIOIINX JIUH3.

[Tomy4yenue n3o0paxeHusI B CUCTEME U3 TUIOCKOTO 3epKaJia v JTMH3BI.

[TonyueHnue n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBaHue TeneCKOMMYECKUX CUCTEM.

HaGmonenue nudpakuun, uHTepPEepeHIIuu U MOJSIpU3aluK CBETA.
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N3yuyenue noisipu3alvy CBETa, OTPAXKEHHOTO OT MOBEPXHOCTH JUAICKTPHKA.

N3yuyenue uHTepPepeHIny Ja3epHOT0 U3TYyUYEHUS HA IBYX LIEISIX.

HaGmtonenue nucnepcun.

HaGmonenue u uccnenoBanue qudpakiimoOHHOTO CIIEKTpA.

N3mepenne nirHbl CBETOBOW BOJIHBI.

[lonyueHne crHekTpa HW3JIY4YEHUS CBETOAMOJA MpPHU MOMOIIM AUGPPAKIIMOHHON
PELIETKHU.

Pa3nen 6. OCHOBBI crIelIHAIBHOI TEOPUH OTHOCUTEJIBLHOCTH

['panuiubl OPUMEHUMOCTH KJlaccuyeckol MexaHuku. l[locTtynatsl cnenuanibHOU
TEOPUU OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpeMeHHON uHTepBal. lIpeoOpaszoBanusi Jlopenma. YcioBue
OPUYUHHOCTH. (OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeIJIeHUEe BpPEMEHU U
COKpalIeHUE JJIUHBI.

DHEPrusi ¥ UMNYJIbC PEIISITUBUCTCKON YaCTHUIIBI.

CBsI3b MACCHI C HEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTUIIbl. DHEPTHS OKOSI.

TexHuueckue YCTpPOWCTBA M TEXHOJOTMYECKUE TPOILECCHI: CHYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIIN 3apsIAKEHHBIX YACTHII.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPaAKMuKym
OnpeneneHue UMITYJIbCa M DHEPTHHM PEISTUBUCTCKUX yacTull (o Qororpadusm
TPEKOB 3apsKEHHBIX YaCTUI] B MATHUTHOM MOJIE).

Paznen 7. KBanToBas pusuka
Tema 1. Kopnyckynapnuo-601no8oii 0yaiusm

PaBHOBecHOE TeruioBOE M3TyueHUe (M3TydeHrne aOCOMOTHO YEPHOTO Tema). 3aKOH
cMmetienns Buna. ' unoresa [lanka o xBaHnTax.

@®oTOHBI. DHEPrusi U UMIYILC HOTOHA.

®oroadpdexr. Onbiter A.I'. CronetoBa. 3akoHbl ¢oToddpdekra. YpaBHeHUE
OiiamreitHa 11 hoToddderra. «KpacHas rpanuia» Gororddexra.

JlaBnenue cBeTa (B 4aCTHOCTH, JIABJICHHE CBETa HAa a0CONIOTHO IMOTJIONMIAONIYIO H
abCcom0THO oTpaxaronryto moBepxHocts). OnbiTel [1.H. JleGenena.

BosHoBeIe cBoiicTBa uwactuu. Bonnbel ge bpoins. [{nuHa BonHbl ne bpouna u
pa3Mepbl 00JIaCTH JIOKATM3AIUU JIBIDKYIIEHCS dYacTuilbl. KopmyCKymnsipHO-BOJHOBOM
nyanusM. J{udpakius >1eKTpOHOB Ha KPUCTAIIIAX.

Crnemnduka wusMmepennii B MuKpoMupe. COOTHOUIEHUS HEONpeaeIéHHOCTEN
I'eiizenOepra.

TexHuueckue yCTpPOWCTBA M TEXHOJOTHYECKHME IIPOLIECCHI:  CIIEKTPOMETD,
doTornemenT, poTomaTINK, TyHHEIIbHBI MUKPOCKOTI, COTHEUHAs: OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT10o3¢h(PeKT Ha yCTAaHOBKE C IIMHKOBOM TIACTUHOM.

UccnenoBanue 3akoHOB BHeNTHETro portorddekra.

UccnenoBanue 3aBUCUMOCTH CONPOTHUBIICHUS MOJIYTPOBOIHUKOB
OT OCBEIIEHHOCTH.
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Cseronuon.
Conneunas 6atapes.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomel, NPAKMUKYM
Hccnenosanne hoTope3ucTopa.
N3mepenue nocrosinuol [Inanka Ha ocHOBe nccnenoBanus ¢poTodddexra.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOINO/ OT HAMPSIKEHUS.

Tema 2. Duzuxka amoma

OneITl 10 HCCIENOBAHUIO CTpPOeHMS aroMa. llmanerapHas Mozaens aroma
Pezepdopna.

[loctynatel bopa. M3nyuenue u mnorjoimieHue (OTOHOB MpU NEpPEXoAe aroma
C OJIHOTO YpOBHS 3HEPTUU HA IPYTOM.

Bunsl cnektpoB. CrieKTp ypOBHEN S3HEPTUM aTOMA BOJOPOJA.

CnoHTaHHOE U BBIHYXIEHHOE U3ydeHue cBerta. Jlazep.

TexHuyeckue ycTpoicTBa U TEXHOJOTUUYECKHE MPOLECChl: CIEKTPAIbHBIA aHAIIN3
(crieKTpOCKoOIT), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu
Mogens onbita Pesepdopaa.
HaGmronenne nuHelyaThIX CIIEKTPOB.
Y CTpolcTBO U 1€MCTBUE CUETUYNMKA NOHU3UPYIOIINX YACTHII.
OnpeneneHue JIMHBI BOJHBI Ja3€PHOTO U3TYUCHHUS.

Yuenuuecxuii sxcnepumenm, rabopamoprule pabomol, NPAKMUKYM

HaGmronenne nuHeyaToro crexkTpa.

HccnenoBanne coekTpa pa3peKEHHOr0 aTOMApHOIO0 BOJAOpPOJAa U HU3MEpPEHUE
nocTtostHHOM PunGepra.

Tema 3. Duzuxka amomHo20 A0pPa u IJ1EMEeHMAPHBIX UACHUY

Hyxnonnast monens siapa ['eitzen6epra—Banenxo. 3apsia sapa. MaccoBoe 4ucio
sapa. M30Torbl.

PannoaktuBHOCTE. Anb(a-pacman. DIEKTPOHHBIN U MO3WTPOHHBINA OeTa-pacma.
['amma-u3nyuenue.

3aK0oH paZlMOAaKTUBHOIO pacmaja. PajinoakTuBHbIE U30TONBI B Mpupoie. CBoiiCcTBA
WOHU3UPYIOIIETO U3JIy4yeHHs. BiusHHE paJuOaKTUBHOCTA HAa JKHUBBIE OPTraHU3MBL.
EctectBennsiit pon m3nydenus. Jlozumerpus.

DHeprusi CBS3M HYKIIOHOB B szipe. SnepHsie cuibl. Jledekt macch sapa.

SAnepusie peakuuu. Jlenenue u cuHTe3 sAep. AnepHeie peakTopbl. [IpoOnemsl
YOPaBIsieMOr0 TEPMOSIEPHOIO CHHTE3a. DKOJIOTMYECKUE aCHEKThl Pa3BUTHUS SIEPHOU
SHEPrETUKMU.

Mertobl perucrpanuu 151 VCCIIEIOBAHHUS 3JIEMEHTAPHBIX YacCTHLI.

OyHAaMEHTaJbHbIE B3aUMOJICUCTBUS. baprOHbBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHOU Moaenu. KBapk-riirooOHHas MOJAENb apPOHOB.
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®u3suka 3a npeaenamu CrannaptHod Moaenu. TEMHass MaTepusl U TEMHAs! SHEPTHUSL.

EnuncTBO (przmyeckoit KapTUHBI MHpA.

TexHuyeckue YCTpPOWCTBA U TEXHOJOIMYECKUE IIPOLIECCHI: JO3UMETpP, Kamepa
Bunbcona, siaepHbIil peakTop, TEPMOSACPHBIA pPEAKTOp, aTOMHass OomM0a, MAarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomwl, NPaKmMuKym
HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTOrpadusim).
HccnenoBanue painoakTUBHOTO (pOHA € UCTIOIb30BAaHUEM JO3UMETPA.
N3yuyenue nornouieHus: 6eTa-yacTull aTlOMUHHUEM.

Pa3jen 8. JDieMeHThbI aCTPOHOMHHU U ACTPOPU3UKHN

Ortanbel pa3BUTHSL acTpoHOMUHM. IIpuKiIagTHOE W MHUPOBO33PEHUYECKOE 3HAUCHHUE
acTpoHoMHH. [IpUMEHUMOCTD 3aKOHOB (PUBUKU 151 OOBICHEHUS MPUPOIBI KOCMHUYECKUX
00BEKTOB.

MeTo bl aCTPOHOMUYECKUX UccaeqoBaHuil. COBPEMEHHBIE ONITUYECKUE TEIECKOIIBI,
PaIMOTENIECKOIBI, BHEATMOC(EpHasi aCTPOHOMMUS.

Bun 38é31H0r0 Heba. Co3Be3aus, ipKue 3BE3/1bI, TUIAHETHI, UX BUIUMOE JIBUKCHHUE.

CosHeuHast cucTema.

Connie. ConneuHnasi akTUBHOCTh. MlcTounuk sHeprun CosHIa U 3BE3.

3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamma «CHEKTpajbHBIM Kiacc —
CBETUMOCTB». 3BE3[bI TJIABHOM IMOCJIEJ0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3] TJIABHOW IMMOCIEN0BAaTEIbHOCTU. BHYTpEeHHee cTpoeHue 3BE3N.
CoBpeMeHHbIE TPEACTABIEHUS O MPOUCXO0KACHUU U 3BOoIMU COJIHLIA U 3BE3/. DTaIbl
JKU3HHU 3BE3I.

Muieunsbiii [1yTs — Hamia I"anaktuka. [lonoxenue u aeuxenue Comnnua B ['aakTuke.
Tunbl ramakTuk. PagunoranakTuku u KkBa3zapbl. YEpHBIEC ABIPHI B S/IPAX FaJaKTHK.

Bceenennas. Pacmupenune Bceenennoit. 3akon Xa66ma. PasOeranue rajakTHk.
Teopust bonbiioro B3psiBa. PeIMKTOBOE M3ITyUeHUE.

MacmrabHas cTtpykrypa Beenennoii. MeTaramakTuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMUMU.

Yuenuueckue nabarooenus
HaGmionennst 3BE3gHOrO HEeOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIB30BAHUEM
KOMITBIOTEPHBIX TPUIIOKECHUNA 1T OMPENEICHUS TOJIOKEHHUSI HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO AaTy: OCHOBHbIE cO3Be31usi CEeBEpHOTO MONyIIapUs U IPKUE 3BE3/bI.
HaGmronenwns B reneckon JIyHbI, mi1aHeT, TYMAHHOCTEH U 3BE3THBIX CKOTUICHU.

Du3nyecKui NPaKTHKYM

CrocoObl m3MepeHus (U3NYECKUX BEJIWYMH C HWCIOJB30BAHMEM AaHAJIOTOBBIX M
MU(POBBIX HU3MEPUTEIBHBIX MPHUOOPOB W KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AOCOJIOTHBIE M OTHOCUTEIbHbIE MOTPEIIHOCTH HU3MEPEHUN (U3UYECKUX BEIUYUH.
OueHka rpasull MOrpeuIHOCTEMN.

[IpoBeneHre KOCBEHHBIX U3MEPEHUH, MCCIEAOBAHUN 3aBUCUMOCTEN (PU3HUECKUX
BEJIMYMH, MPOBEPKA MPEIJIOKEHHBIX THIOTe3 (BBIOOp M3 pabOT, OMUCAHHBIX
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B TEMAaTUYECKUX pa3fenax «YUYEeHHUECKUH OHKCIEPUMEHT, J1adopaTopHble padoThI,
MPAKTUKYM»).

Oo6o01maromiee NOBTOPEHUE

O6o0uieHne M cucTeMaru3anusi COJEpKaHusd pas3AesioB Kypca «MexaHHuKay,
«MonexynspHas (pu3MKa U TEPMOJMHAMHUKAY», «IIEKTpoAuHamuKa», «Konebanus u
BOJIHBI», «OCHOBBI CHEIUATBHOW TEOPUU OTHOCUTENBHOCTWY», «KBaHTOBas (uinkan,
«DNEeMEHTBI ACTPOHOMUH U aCTPOPUIUKI.

Ponb Qusuku u acTpOHOMUU B SKOHOMUYECKOU, TEXHOJIOTHUYECKOH, COLIMATBHON U
ATHUYECKOM cepax AesATENbHOCTH YEJIOBEKa, POJb M MECTO (PU3MKM U aCTPOHOMHUU
B COBPEMEHHOM  HAy4YHOW  KApTHUHE  MHUpPA,  3HAYEHUE  OMNUCATEIIBHOM,
CUCTEMAaTU3UPYIOIIeH, OOBSICHUTENIbHOW M TMPOTHOCTHYECKOW (QyHKIMI (unyeckoi
TEOpUHU, poJib (PU3NYecKor Teopuu B (POPMUPOBAHUMU MPEACTaBICHUN O (PU3MUYECKON
KapTUHE MUpa, MECTO (U3MYECKON KapTUHBI MHpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUI O IPUPOJE.

MexnpeaMeTHbIe CBA3U

N3yuenue kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce ocCymliecTBIsIETCS
C Y4€TOM coJiepKaTeIbHBIX MEKITPEIMETHBIX CBA3EH C KypcaMu MaTeMaTUKHU, OMOJIOTHH,
XUMHH, Teorpaduu 1 TEXHOJIOTHH.

Mescnpeomemuvie nonamus, C6A3AHHBIE C UYYEHUEM MEMO008 HAYYHOZ0
no3nanuA: SIBIEHUE, HAYYHBIN (akT, runoTes3a, puznueckas BeJIMYMHA, 3aKOH, TEOPHS,
HaOJIIO/IEHNEe, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHEe, MOTPEIIHOCTH
U3MEpEHUH, U3MepUTEIbHbIE PUOOPHI, IMPPOBAs 1abOpaTOPHUS.

Mamemamuxa: Penienre cuctemMbl ypaBHEeHUU. TpuroHoMeTpudeckue QyHKIUU:
CUHYC, KOCHUHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl M HMX OpOEKUUMU HAa OCH KOOpPAHMHAT, CJOKEHHE BEKTOpOB. IIpom3BoaHbIe
aneMeHTapHbIX GyHKmi. [Ipu3Haku mogo0ust TPEyroJbHUKOB, ONPEIETICHUE TUIOIAIH
IJIOCKUX GUTYp U 00bEMA TeI.

Buonozusa: >nekTpudeckue sIBJICHUS B )KUBOW MPUPOE, KoyeOaTeIbHbIC TBUKEHUS
B JKMBOW NPUPOJAE, SKOJOTMYECKHME PHUCKU IIPU MPOU3BOJCTBE IIIEKTPOIHEPIUH,
AJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpeabl, YIbTPa3BYKOBas JUArHOCTHKA
B MEAULIUHE, ONTUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: CTpOEHHUE aTOMOB U MOJIEKYJI, KPUCTAUINYECKAS] CTPYKTypa TBEPABIX TE,
MEXaHU3MbI 00pa30BaHUs KPUCTAIUTMUECKON PEmETKH, CTIEKTPATIbHBIN aHAIIN3.

T'eozpagpusa: MarHuTHBIE TIONMIOCAa 3€MIIM, 3aJIe)KM MAarHUTHBIX pynd, (poTochEéMKa
3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHHWE  MOCTOSIHHBIX  MAarHUTOB,  3JEKTPOMArHUTOB,
ANEKTpOABUTaTENb SIKOOH, reHepaTop MepeMEeHHOro TOKa, MHAYKIMOHHAS [€4b, JUHUU
AJIEKTpOIIepeaay, 3JIEKTPOJBUTaTeNb, paaap, PaAuONPUEMHUK, TEIECBU30p, AHTEHHA,
tenedon, CBY-nieub, yapTpa3ByKoBasi JUArHOCTHKA B TEXHUKE, MPOEKIIMOHHBIN aIlapar,
BOJIOKOHHAsl ONTHKA, COJHEYHas Oarapesi, CIYyTHUKOBBbIC MPUEMHHUKHU, sJEpHas
SHEPreTUKA U 3KOJIOTHUYECKHUE ACIIEKTHI €€ pa3BUTHSL.
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IIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHUS ydeOHOro mnpeamera «DU3UKA» JOJDKHBI
OoTpakaTb ~ T'OTOBHOCTb M  CIIOCOOHOCTh  OOYYalOIIUXCS  PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TO3UIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUM, COOTBETCTBYIONIUX TPATUIIUOHHBIM
IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBA, paCUIMpPEHUE >KU3HEHHOTO OIbITa W OIbITA
NESITEIbBHOCTA B TMPOLECCE peAU3allid OCHOBHBIX HAINPABICHUNW BOCIUTATEIbHOU
JESITEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxkaaHCKOro BOCIIUTAHMUS:

C(OPMHPOBAHHOCTh TPAKIAHCKOH MO3MIMK OOYYAIOIIErocsl KaK aKTUBHOTO
M OTBETCTBEHHOT'O WIECHA POCCHICKOTO OOIIECTBA;

HPUHSITHE TPaJMIIMOHHBIX 00IIIeYETOBEUCCKIX I'YMaHUCTHYECKUX
U IEMOKPATHYCCKHUX [[CHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [ESTCIBHOCTh B HMHTEpECax TIPaxJIaHCKOTO
001IecTBa, Y4aCTBOBATh B CAMOYIIPABICHHH B 00pa30BaTEIbHON OpraHn3aIii;

yMEHHE B3aUMOJCUCTBOBATh C COIMATBHBIMU WHCTHUTYTAMH B COOTBETCTBUU C UX
(QYHKIMSAMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM IS TEIILHOCTH;

2) MaTPUOTHYECKOT0 BOCIIUTAHHUS:
c(hOpMHUPOBAHHOCTh POCCUHUCKON Ipak JaHCKOW MIACHTUIHOCTH, MMATPUOTU3MA;
LHEHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTUKEHUAM
POCCUNCKHUX YUEHBIX B 001aCTH (DU3UKHU U TEXHUKE,

3) TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHA:

c(hOopMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUS, STHUECKOTO TTOBECHNS,

CIIOCOOHOCTh OIICHWBAaTh CHTYallMI0O M TNPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSCh HAa MOpPAIBHO-HPABCTBCHHBIE HOPMbI W IIEHHOCTH, B TOM YHCIIE
B IEATEIIBHOCTU YYEHOTO;

OCO3HAaHUE JUYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUUBOTO OYAYIIIETO;

4) 3CTeTHYeCKOr0 BOCTIUTAHMS:
ACTETHYECKOE OTHOIIEHUE K MUPY, BKIIFOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEro (GU3NIECKON HAYKE;

5) TpyaoBOro BoCIMTAHUSA:

HMHTEpEeC K pas3iuyHbIM chepaMm npodhecCUOHAIBHOU NEATeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3UKOW U TEXHUKOM, YMEHHE COBEpILIaTh OCO3HAHHBIN BHIOOP Oyayieit
npo¢eCcCUu U peasin30BbIBATh COOCTBEHHBIEC KU3HCHHBIC MJIAHbL;
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TOTOBHOCTb M CIIOCOOHOCTH K 00Pa30BaHUIO U CaMO0OPa30BaHUIO B 00JacTH (PU3UKU
Ha TPOTSDKEHUU BCEH JKU3HH,

6) IKO0JI0rH4YecKOro BOCIIMTAHUS

c(hOpMHPOBAHHOCTD HKOJIOTMUECKON KYJIbTYpPbl, OCO3HaAHHUE TTI00ATLHOTO XapaKTepa
HKOJIOTUYECKUX MPoOIIeM;

IUIAHUPOBAHUE U OCYIIECTBICHUE IEMCTBUM B OKPYKAIOLIEH CPENE HA OCHOBE
3HAHHUS LEJIeH YCTOWYMBOIO Pa3BUTHsI YEIIOBEUECTBA;

Pacmpenne ompiTa AEATEIRHOCTU KOJOTMYECKOW HAIPABICHHOCTH HAa OCHOBE
UMEIOILIUXCS 3HAHUM 110 (PU3HKE;

7) IEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHs GU3HUECKON HAYKH;

OCO3HAaHHE LIEHHOCTU HAyYHOW AEATEIBbHOCTH, TOTOBHOCTH B MPOLECCE MU3YUYEHUS
GU3MKKM  OCYIIECTBIATH  MNPOEKTHYI0 M HUCCIENOBATEIbCKYIO  JACSTEIbHOCTD
WHIVBUIYaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJbHbIE Y4eOHbIC NeiCTBUSA
ba3oBble Jlornyeckue 1eicTBus:

CaMOCTOSITEILHO (DOPMYJIMPOBATH U aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh
ee BCCCTOPOHHC,

OIIpPCACIIATD LHCINU ACATCIbHOCTH, 3a1aBATh IMTAPAMCTPBI U KPUTCPUHU UX JOCTUIKCHHA,

BBISIBIIATh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PacCMaTPUBAEMbBIX (HU3UUCCKHUX
SABJICHUAX,

pa3pabarbiBaTh IUTAH peHIeHUs NPOOJEeMbl € YyYETOM aHAIM3a HWMCHOIIMXCS
MaTepUalbHBIX U HEMATCPUAIIBHBIX PECYPCOB;

BHOCUTBb KOPPCKTHUBLI B ACATCIBbHOCTDb, OICHNUBATbL COOTBCTCTBHUC PC3YJILTATOB
OejIsiM, OOCHHUBATb PUCKHU HOCJ'IGI[CTBI/Iﬁ ACATCIBbHOCTH,

KOOPJIMHUPOBATh U BBHITIONHATH pabOTy B YCJIOBHSX PEAIbHOTO, BUPTYAJIHHOTO H
KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BHUBATb KPCATHBHOC MBIIIJICHUC IIPHU PCIICHUH )KU3HCHHBIX HpO6J’I€M.

ba3oBble ucciienoBaTelbCKue JeiiCTBUS.

BIIQJICTh HAYYHOM TEPMHHOJIOTHEH, KIIOYCBBIMU TIOHATHSAMH M METOJaMH
duznuecKoi HAyKH;

BIIQJICTh HAaBBIKAMHM YYCOHO-HCCIICIOBATEILCKOH M TPOCKTHOW JICATEILHOCTH
B 0o0macT (U3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY ITIOHCKY
METOJIOB PEIICHUS 33129 (PU3HIESCKOTO COACPIKAHUS, TPUMECHEHHUIO PA3IMYHBIX METOJIOB
MMO3HAHUS;

BIAJCTh BHUJAMH JICATCIBHOCTH II0 TOJYYCHHIO HOBOTO 3HAHHS, €ro
HHTEPIPETAIUH, MPEOOPa30BaHUIO0 U MPUMEHEHUIO B PA3IMYHBIX YUCOHBIX CHUTYaIlUsX,
B TOM YUCJIE IIPU CO3JaHUU YUEOHBIX TPOEKTOB B 00JaCTH (PU3UKHU;
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BBISIBJISITh IPUYUHHO-CIIEJCTBEHHBIE CBA3U U aKTyaJIM3UpPOBATh 3a7a4dy, BBIABUTATh
rUNoTe3y €€ peuieHus, HAXOAUTh apPTYMEHTHI JJI 10Ka3aTeIbCTBA CBOMX YTBEPKACHUM,
3a/1aBaTh MApaMETPhl U KPUTEPUU PEILICHHUS;

aHANIM3UPOBATH MOJYYEHHBIE B XOJ€ PELICHHUS 3a7aud pe3ybTaTbl, KPUTUUYECKU
OLICHMBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U  (GOPMYJIMPOBATh COOCTBEHHBbIE 3aJaud B  00pa3oBaTEIbHOM
JEeSATENbHOCTH, B TOM YHCIIE IPU U3YYEHUH (PU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh NEPEHOCUTh 3HaHUS 10 (U3MKE B  MPAKTHYECKYI0  0OJacTh
KU3HEEATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeH;

BBIIBUTAaTh HOBbIE UJIEH, MIPEIJIaraTb OpUruHAJIbHbIE IOIXO0/IbI U PEIICHUS;

CTaBUTh MPOOJIEMBI U 33J1a4H, I0NyCKAIOU[Ue albTePHATUBHBIE PEIICHUS.

Pab6ora ¢ nnpopmanmeii:

BJIQJICTh HaBBIKAMHU TOJY4YeHHUs HHOpManuu  (QHU3UYECKOTO  COACpPIKAHUS
U3 HWCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSATEIBHO OCYIIECTBISATH ITOMCK, aHaJIM3,
CHUCTEMATH3allMI0 M HWHTEPHPETAMI0 WHPOPMAIMK Pa3IUYHBIX BUAOB H (Hopm
IIPEJICTaBIICHUS;

OILIEHUBATH JIOCTOBEPHOCTH HH(POPMAIINH;

UCTIOJIh30BaTh CPEICTBA MH(POPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH
B PpCUICHWH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX ¥  OpPTaHHM3AIlMOHHBIX 33734
C coOmojeHneM TpeOOBaHUN OSPrOHOMHKH, TEXHHKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepekeHHs, TPaBOBBIX M OJTUYECKUX HOPM, HOPM HWHGPOPMAIMOHHON
0€30IMacHOCTH;

CO3/1aBaTh TEKCTHl (PU3UUYCCKOTO COJCP)KAHHUS B Pa3IUIHBIX (hopMarax ¢ yd€Tom
Ha3HA4YCHUS HMHQPOPMAIIMU W IIEJICBOM ayJAWTOPUHU, BBIOMpas ONTHMAIbHYIO (GopMmy
IPEICTABIICHUS U BU3YaJIH3AIIHH.

KoMMyHMKaTHBHBIC YHMBEpPCaJIbHbIe y4eOHbIe JeiiCTBHSA:

OCYILIECTBIIATH OOIIEHNE Ha YPOKaX (PU3UKHU U BO BHE-YPOUHOH AESITEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKY KOHQINKTHBIX CUTYallui U CMTYaTh KOH(DIUKTHI,

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOX TOUKY 3PEHMS C UCIOIb30BAHNUEM SI3BIKOBBIX
CPEIICTB;

IIOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMAHAHOW U HHANBUAYaJIbHOU paboThI;

BbIOHpATh TEMATHKY U METOJIbl COBMECTHBIX JCHCTBUI C y4ETOM OOIIMX HHTEPECOB,
Y BO3MOXKHOCTEN Ka)KJI0T0 YJIeHA KOJIJIEKTHBA;

IIPUHUMATh LEIH COBMECTHOU JIEATEIbHOCTH, OPIraHU30BBIBATh U KOOPJIAUHUPOBATh
JNEUCTBUA O €€ TOCTHKEHUIO: COCTABIIATH IJIaH JECUCTBUMN, PACTIPEICIIATH POJIU C YYETOM
MHEHUH YYaCTHHKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOMN pabOTHI;

OLICHMBAaTh KAadyeCTBO CBOEro BKJIAJa M Ka)JOr0 YYaCTHHMKAa KOMaHAbl B OOLIUI
pe3yJIbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;
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npeajiiaratb  HOBBIC  IIPOCKTHI, on€HuBaThb HMACH C IIO3MIIMM  HOBH3HEI,
OPUTIHHAJIBHOCTH, HpaKTH‘IGCKOfI 3HA4YUMOCTH,

OCYHCCTBIIATH MMO3UTHBHOC CTPATCTUUCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYyallHUAX,
IMPOABJIATL TBOPUYCCTBO U B006pa)K€HI/Ie, OBITH HWHHUIIMAaTUBHBIM.

PeryiasiTuBHble yHHBepCaJbHble y4eOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBJISITh TO3HABATENbHYIO JI€ATEIBHOCT B  OOJACTH
(bU3UKHN U aCTPOHOMMUH, BBISIBIIATH TPOOJIEMBI, CTaBUTh U (POPMYITHUPOBATH COOCTBEHHBIC
3a/1auu;

CaMOCTOSITEJILHO COCTABJISAThH IJIaH PEIICHUS PAacYETHBIX M KaueCTBEHHBIX 3ajad,
IJIaH BBIMIOJIHEHUSI TPAKTUYECKOW palboThl C y4€TOM HMMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPENOUYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacuIupsTh paMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JTUYHBIX TTPEATIOUTCHHI;

JienaTh OCO3HAHHBIN BEIOOP, ApTyMEHTHUPOBATH €T0, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a penieHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO 3PYAUIMH B 001acTH (U3HKH,
MIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOUMOHAIbHBIH HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHBBI B JESTEIHHOCTD,
OIICHMBATh COOTBETCTBHE PE3YIHTATOB IIEIISIM;

BJIa/IETh HABBIKAMU MTO3HABATEILHON PE(PIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JIEVUCTBUM U MBICIUTEIBHBIX TPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCUN ISl OIEHKUA CUTYyalluH, BHIOOpa BEPHOTO
pEIICHHUS;

YMETh OIIEHUBATh PUCKH UM CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHIDKEHUIO;

MPUHUMATh MOTHBBI U ApTYMEHTHI JPYTHX MPU aHAJIA3€E PE3YIbTATOB ICSITEIIbHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHBBI U @PTYMEHTHI IPYTUX MPU aHAITH3E PE3YJIbTATOB NI TEILHOCTH,

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIMOKH.

B mpomecce QOCTHKEHUSI JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTrPaMMBbI
1o (U3MKe 71 YPOBHS CPETHETO 00IIeTo 00pa30BaHusl y 00yUarOIXCsl COBEPIICHCTBYETCS
IMOYUOHANLHYIL UHMeEIeKm, TIPENOoIaralomuil cOpMUPOBAHHOCTD:

CaMOCO3HaHMS, BKIIOYAIOIIETO CIOCOOHOCTh IMOHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHWE, BUJICTh HAIIPaBJICHUS Pa3BUTHsI COOCTBEHHON AMOIIMOHATBLHOM Chepshl, ObITH
YBEpPEHHBIM B ce0e;

CaMOpETYJTUPOBAHMS, BKIIOUAIOIIETO CAaMOKOHTPOJIb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTH 32 CBOE MOBEJACHUE, CIOCOOHOCTh aIalITUPOBATHCSA K IMOIIMOHATBHBIM
W3MEHEHUSIM U TIPOSBIIATH THOKOCTH, OBITH OTKPHITEIM HOBOMY;
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BHYTPEHHEW MOTHMBALMM, BKIIOYAIOIIEH CTPEMJIEHHE K JOCTMIKCHUIO LIEINU U
YCIIEXY, ONTHUMHU3M, HWHUIMATUBHOCTb, YMEHHUE JEUCTBOBATh, HCXOAS W3 CBOUX
BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIONICH CIIOCOOHOCTh MOHHUMATh SMOLMOHAIBHOE COCTOSHHE
JPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUU OOIIEHHS, CIOCOOHOCTh K COYYBCTBUIO U
COIEPEKUBAHUIO;

COIIMATIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTb BBICTPauMBaTh OTHOIICHUS
C IPYTUMHU JIIOJbMHU, 3a00TUTHCS, IPOSIBISATH MHTEPEC U pa3peliaTh KOH(DIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenust B 10 kiacce npeamMeTHbIe pe3yabTaThl HA YIIyOJI€HHOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Yy OOYUAIOIIUXCS YMEHUM:

NOHUMATh PoOJib (PU3MKKA B IKOHOMHUYECKOM, TEXHOJIOTHYECKOH, IKOJIOTUYECKOMH,
COLIMAJILHOM W 3TUYECKO cdepax AesTeNbHOCTH 4YelOBeKa, pojidb U MeCTO (HhU3UKU
B COBPEMEHHOM  HAy4YHOW  KapTMHE  MHUpa,  3HAYEHUE  ONHUCATEIBHOM,
CUCTEMATU3UPYIONICH, OOBSICHUTENILHOW W MPOTHOCTUYECKON (QYHKIUN (Pu3nueckon
TEOPUH — MEXaHUKH, MOJICKYJSIPHOW (PU3UKU M TEPMOJIUHAMHKH, POJIb (HU3NUECKOU
TeopuH B GOPMUPOBAHUHU MPEICTABICHUN 0 (U3UIECKON KapTUHE MUPAa;

pas3nuyarh YCJIOBUS TMPUMEHUMOCTH MOJeieill (PU3MYecKux Tea M MPOLEeCcCOB
(sIBJIeHMIT): MHEepLMaIbHAs CUCTEMa OTCcuéTa, aOCOJMIOTHO TBEPIOE TENO, MaTepuaIbHas
TOYKA, PABHOYCKOPEHHOE JBWKEHHE, CBOOOAHOE TajeHue, aOCONIIOTHO YyIpyras
nedopmartiysi, aOCOIOTHO yNpPyroe U abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJEIH
rasa, JKUAKOCTH U TBEPJOTO (KPUCTAINIMYECKOI0) TeNa, U/IeaJbHbIN Ta3, TOUYECUHBIN 3apsi,
OJTHOPOJHOE JJIEKTPUUYECKOE TIOJIE;

pa3nuyarh ycJioBHs (TpaHUIlbl, 00JaCTH) MPUMEHUMOCTA (U3UYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPaHUYCHHOCTH
UCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

aHAM3UPOBATh M OOBACHATH MEXaHUYECKHE MPOIECCHl M SIBICHUS, HCIONb3YS
OCHOBHBIE TMOJIOKEHUSI U 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTh MEXaHHYECKOTO
IBUKEHUS, (OPMYITbl KHHEMAaTHUKHA PaBHOYCKOPEHHOTO ABWKEHUS, TPEeoOpa3zoBaHUs
lManunes ns CKOPOCTH U NEpeMEIEeHUs, 3aKOHbI HbI0TOHA, MPUHLIMI OTHOCUTEIIBHOCTH
lanunes, 3aKOH BCEMUPHOIO TATOTEHMS, 3aKOHbl COXPAaHECHUS MMILyJbca U
MEXaHUYECKOW DHEPTUHU, CBSI3h PAOOTHI CUJIBI C M3MEHEHHEM MEXaHWYECKOW JYHEPIHH,
YCJIOBUSI paBHOBECHUs TBEPAOrO Teja), MPU HSTOM HCIOIB30BaTh MaTEMaTUYECKOE
BBIpQ)KEHUE 3aKOHOB, YKa3blBaTh YCIOBHS NPUMEHUMOCTU (DU3UUYECKUX 3aKOHOB:
npeoOpazoBanuii ['ammesi, BTOPOro U TpeThero 3aKkoHOB HpI0TOHA, 3aKOHOB COXpaHEHUS
VMMITYJIbCA U MEXAHUYECKON SHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHHUS;

aHAJIM3UPOBATH U OOBSACHSTH TEIJIOBBIE MPOLIECCHI U SIBJICHUS, UCTIOIb3Ysl OCHOBHbIE
nosnoxkenust MKT u 3akoHbI MOJIEKYISIPHON (DU3UKHA U TEPMOJUHAMUKH (CBSI3b JIABJICHUS
UJICAUIBHOTO Ta3a CO CPEOHEW KWHETHUYECKOW JHEPrueu TEIIOBOTO JABWKECHUS W
KOHIIEHTPALIMEN €0 MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KHHETHUYECKOU
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SHEpPrUeu TEIUIOBOTO JBHXKEHUS €ro 4YacTUll, CBA3b JAaBICHUS WJACAJIbHOIO Tas3a
C KOHIICHTpalMEW MOJIEKYJ U €r0 TEMIIEpATypoid, ypaBHEHHE MenaeneeBa—Kitanelpona,
MEPBbIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHUS PHEPTrUU B TEIUIOBBIX MpOIlleccax),
MPA 3TOM MCIIOJIb30BATh MATEMATUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBATh YCIOBHUS
MIPUMEHUMOCTH ypaBHeHUs MeHneneeBa—Knaneipona;

aHAJM3UPOBATh M OOBSACHATH JJICKTPUUYECKUE SIBJIICHUS, HCIIOJB3Yys OCHOBHBIC
MOJIOXKEHUSI ¥ 3aKOHBI AJICKTPOJIMHAMUKY (3aKOH COXpPAHEHHMs AJIEKTPUUYECKOTrO 3apsja,
3akoH KysnoHa, MOTeHIIManbHOCTh 3JEKTPOCTATUYECKOTO OIS, PUHIUIT CYTIEPHO3UIIUN
AJEKTPUYECKUX TMOJIEH, TPU ITOM YKa3biBasl YCIOBUS MPUMEHUMOCTHU 3aKkoHa KyroHa, a
TaKXE€ TPAKTUYECKH BaKHBIE€ COOTHOILICHUA: 3aKOHbI Oma 1 yyacTka Lenu W
JUISL 3aMKHYTOM JJIeKTpuueckoi memnu, 3akoH J[xoyns—Jlenna, mpaBuna Kupxroda,
3akoHbl Dapanes A ANEKTPOIN3a);

OMHUCHIBATh  (PU3MYECKUE TPOLECChl W  SBJICHUS, WCMOJb3yS  BEJIIMYUHBI:
NEPEMELIEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CUJId, MOMEHT
CUJIbI, JIaBJI€HWE, MOTEHIMAJIbHAS DHEPTUsl, KUHETUYECKas HSHEpPrus, MeXaHu4yecKas
sHEeprus, padoTa CHUJIbI, LEHTPOCTPEMHUTEIILHOE YCKOPEHHE, CHUJla TSKECTH, CHIIa
yIPYrOCTH, CHJIa TPEHHUS, MOITHOCTh, SHEPTUS B3aUMOJICUCTBUS Teja ¢ 3eMiIél BOIU3H
e€ TOBEPXHOCTH, DHEPrusi ymnpyrou negopMmariuiu TPY>KUHBI, KOJIUYECTBO TEIIOTHI,
abcomioTHas TemIepaTypa Tena, padoTa B TEpMOJMHAMUKE, BHYTPEHHSS JHEpPrus
UCATBHOTO OJIHOATOMHOTO ra3a, paboTa HeaJbHOrO ra3a, OTHOCUTENbHAS BIAXXHOCTh
Bo3nyxa, KIIJI wupmeambHOro TEMJIOBOTO  JBHUrarTels;  SJIEKTPUYECKOE  MOJIE,
HAIPSKEHHOCTh 3JIEKTPUYECKOrO MOJIA, HANPSHKEHHOCTH MOJISI TOUEYHOIO 3apsija WIH
3apsHKEHHOTO 1Iapa B BAKYYME M B IUAJIEKTPUKE, MOTEHIIMAI JJIIEKTPOCTATHYECKOTO MO,
Pa3HOCTh NOTEHUHMAJIOB, JIEKTPOABMKYIIAs CUIIA, CHJIA TOKA, HANPSKEHUE, MOIIHOCTh
TOKa, AJIEKTPUYECKasi EMKOCTh IJIOCKOT0 KOHJEHCATOPa, COMPOTUBIIEHUE YyYacTKa LENu
C TMOCIENOBAaTEIbHBIM M MapajuleIbHbIM COEIUHEHUEM PE3UCTOPOB, HSHEPIUs
AIEKTPUUYECKOTO MOJIsI KOHAEHCATOPA;

OOBSCHATh OCOOCHHOCTH TIPOTEKAHWS (PU3NYECKUX SBJICHUA: MEXaHUYECKOE
JIBUKEHHE, TETUIOBOE JBUKEHHUE YaCTHI] BEIIECTBA, TEIUIOBOE PABHOBECUE, OPOYHOBCKOE
nBuwxkeHue, nuddys3us, wucnmapeHue, KUICHWE W KOHACHCAIUs, IUIABICHUE U
KpUCTAILIIU3alus, HaIIPaBJICHHOCTH TEIUIONEPEIAYH, AIEKTPU3ALUS Tel,
SKBUIIOTEHIUAIIBHOCTD MIOBEPXHOCTHU 3aPSKEHHOTO MPOBOIHUKA;

MPOBOJIMUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJHOM (PM3MYECKON BEIMYUHBI OT JIPYrou
C MCIIOJB30BAaHMEM IIPSAMBIX HM3MEPEHHUM, NPU 3TOM KOHCTPYUPOBATHh YCTAaHOBKY,
buKCHpOBaTh PE3YNHTATHl MOTYYEHHON 3aBUCHUMOCTA (PU3NYECKHX BEIUYWH B BUJE
rpadukoB ¢ yd4€TOM aOCONIOTHBIX MOTPEUTHOCTEH W3MEpPEHUN, JeNaTh BBIBOJIBI
10 Pe3yabTaTaM UCCIEAOBAHUS;

MPOBOJIUTh KOCBEHHBbIE H3MEpEHHs (PU3NYECKUX BEJIMYUH, MPU STOM BHIOMPATH
ONTUMAJbHBIA METOJT H3MEpPEHHUs, OIICHUBATH aOCOJIIOTHBIE U OTHOCUTEJbHBIC
MOTPEMIHOCTHU MPSAMBIX U KOCBEHHBIX H3MEPEHNUN;
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MPOBOJIUTH OMBITBI MO TMPOBEPKE MPEIOKEHHOW THUMOTE3bl: IUIAHUPOBATH
AKCHEPUMEHT, COOMPATH HKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJyUYCHHBIC
pe3yabTaThl U JieiaTh BBIBOJ] O CTATyCE MPEIJI0KEHHON TUIIOTE3bI;

co0JIr01aTh MpaBuiIa 6€30MaCHOI0 TPY/ia MPHU MPOBEJAECHUU UCCIIECIOBAHUI B paMKax
y4eOHOTr'0 SKCIEPUMEHTAa, MPaKTUKyMa U Y4eOHO-HCCIENOBATEIbCKONM M TMPOEKTHOM
NEATeIbHOCTH C KCIOJb30BAHUEM HW3MEPUTENIBHBIX YCTPONCTB M J1aDOpPaTOPHOTO
000py10BaHMUS;

pemaTth pacu€THbIC 3aJaud C SBHO 3aJaHHOM M HESBHO 3aJlaHHON (DU3UYECKOU
MOJICJIbIO: HA OCHOBAHUM aHAJIU3a yCIOBUsSI 0OOCHOBBIBATH BHIOOP (hU3UUECKON MOJIENH,
OTBEYaloIel TpeOOBaHUSAM 3a7a4H, MPUMEHITh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
NOCTYyJIaThl (U3UYECKUX TEOPUU TMPU HCIOIB30BAaHUM MATEMaTUYECKUX METOJIOB
peleHus 3ajgad, MPOBOJUTH PAcUY€Thl HA OCHOBAaHUU HMEIOLIUXCS  JIaHHBIX,
aHAJIM3UPOBATH PE3YNIBTAThI U KOPPEKTUPOBATH METO/IbI PEIICHUS C YUETOM MOTYyUYEHHBIX
PE3YIbTATOB;

pemaTh KadeCTBEHHBIC 3a/aud, TpeOyIoIHe MPUMEHEHHUS 3HAHUM W3 Pa3HbBIX
pazznenoB Kypca (U3UKH, a TakKe HHTETpallud 3HAHUW U3 JPYrux MpeIMETOB
€CTEeCTBEHHO-HAYYHOT'O IIMKJIA: BBICTPAUBATh JIOTHYECKYIO IIEMOYKY PacCyKISHUM
C OTOPOI Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKUE SIBIICHUS,

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS JJisi OOBSCHEHHUS OCHOBHBIX MPUHIIUIIOB
paboThl M3MEPUTENBbHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJOTUYECKHUX
IIPOLIECCOB;

OPUBOJUTH MPUMEPHl BKJIAJa POCCUMCKUX M 3apyOekKHBIX YUYEHBIX-(U3UKOB
B pa3BUTHE HAYKH, B 00BICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHH;

aHANMM3UPOBATh U OILICHUBATh TOCIEACTBUS OBITOBOM U TMPOW3BOJICTBEHHOU
JESTEIBbHOCTH 4YEJIOBEKa, CBS3aHHOM C (U3MYECKUMH TMPOIECCaMHU, C TO3UIIHA
HKOJIOTUYECKOM 0€30MaCHOCTH, MPEACTABICHUHN O pallUOHAIIBHOM MPUPOAOIIONH30BAHUH,
a TAaKX€ Pa3yMHOM HCIIOJIb30BAHUU JOCTHKEHUN HAYKU U TEXHOJIOTUM ISl JAJTbHEUIIIETO
Pa3BUTHS YETTOBEYECKOTO OOIIECTRA;

MPUMEHSITh Ppa3nyHbie CHOcOObl paboTel ¢ uHbOpMmarmedn Qu3nIecKoro
CoJlepKaHMsI C HMCIOJIb30BAHUEM COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJOTHM, MPHU
TOM UCIOJIb30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE TEXHOJOTHH JUIsI TIOUCKA,
nepepadoTKM H TPENbABICHUS YYeOHOW U HAYYHO-TIOMYJSIpHON uH(OpMaIuu,
CTPYKTYPHPOBAaHUS W WHTEPIpETAMM WHPOpPMAIUU, TOJYUYEHHON W3 Pa3TUIHBIX
MCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATH TMOJydaeMylo HH(POPMAIIUIO M OIICHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUH, TaK U Ha OCHOBE aHAJIN3a UICTOYHUKA
uHbopMaImy;

MPOSIBISAITh OPraHU3AIMOHHBIE M TO3HABATEIbHBIE YMEHHUS CaMOCTOSITEJILHOTO
MpUOOpPETeHHs] HOBBIX 3HAHWI B TMPOIECCE BBHIMOJHEHUS MPOCKTHBIX U Yy4eOHO-
HCCIIeIOBATEIBCKUX padoT;

paboTaTh B rpyMie ¢ UCMOJIHEHUEM Pa3IMYHbIX COIMATIBHBIX POJICH, MJIaHUPOBATh
paboTy rpynmbl, pallMOHATIBHO PACIPENENATh JESITEIbHOCTh B HECTAaHAAPTHBIX
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CUTYyallUsX, aJIeKBATHO OLICHUBATh BKJIAJ Ka)KJIOTO M3 YYaCTHUKOB IPYIIBI B pPELICHUE
paccMaTtpuBaeMoi poOIEMBbl;

NpOSABIATH MOTHBAMIO K Oynymed  npodeccCHOHaIbHOW  JIESITENIbHOCTH
0 CIEIUATBLHOCTAM (PU3UKO-TEXHUYECKOTO TPOoduIs.

K xoniy o6yuenus B 11 kiacce npeamMeTHbIe pe3yIbTaThl HA YITyOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUM:

MOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOU, TEXHOJOTHMYECKOH, COLMAIBHOU H
ATUYECKOU cdepax NesTeIbHOCTH 4ejIoBeKa, POJib U MECTO (DU3UKH B COBPEMEHHOMU
HAay4YHO! KapTHHE MHUpPA, POJIb ACTPOHOMHUHU B MPAKTUUYECKOM EATEIbHOCTH YEIIOBEKA U
JaabHeNIeM Hay4YHO-TEXHUUYECKOM pa3BUTHH, 3HAYEHUE ONUCATENBHOM,
CUCTEMAaTU3UPYIOIIeH, OOBSICHUTENIbHOW M TMPOTHOCTHYECKOW (QyHKIMI (uznyeckoin
TEOPUU — DIJIEKTPOAUHAMUKH, CIEIUATBbHOW TEOPUM OTHOCHUTEIBHOCTH, KBAaHTOBOWU
bus3ukn, ponb GU3NIECKONW TEOpUH B (POPMHUPOBAHHMU TPEACTABICHUNU O (PU3MUECKO
KapTUHE MHUpa, MeCTO (U3NYECKOW KapTUHBI MHpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUI O TPUPOJIE;

pa3nIuyuath YCJIOBHUSI TPUMEHUMOCTH MOJeNied (U3nueckux Tel M MPOIeCcCOB
(sABEHMIT): ONHOPOJHOE  DJIEKTPUUECKOE U  OJHOPOJHOE MAarHUTHOE  TOJ,
rapMOHUYECKHE KoJieOaHUsl, MaTEeMaTUYECKUW MASTHHUK, WACAIbHBIA MPY>KUHHBIN
MasiTHUK, TAPMOHMYECKHE BOJIHBI, UCAIbHBINA KOJIeOaTeNbHbI KOHTYp, TOHKas JIMH3A,
MOJEJIel aToMa, aTOMHOTO Si/Ipa U KBAHTOBON MOJENH CBETA;

pa3nuyarh yCJIOBHs (TpaHUIlbl, 00JaCTH) MPUMEHUMOCTU (PU3UYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPaHUYEHHOCTD
UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAM3UPOBATH U OOBSICHATH PJICKTPOMArHUTHBIE TTPOLIECCHI U SIBIICHUS, UCTIONb3YsI
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBl JJIEKTPOAMHAMUKMA U CIIEHUAIBHON TEOpUH
OTHOCHUTEJIBHOCTH (3aKOH COXPAHEHHMs AJIEKTPUYECKOro 3apsna, cwia Amnepa, cuia
JlopeHnia, 3aKOH »HJIEKTPOMAarHUTHOW HWHAYKUMM, mpaBuiao Jlenna, cBsazp IJC
CaMOMHAYKIIMU B 3JIEMEHTE JIEKTPUUECKOU LEMUA CO CKOPOCTHIO N3MEHEHHUS CUIIBI TOKA,
MOCTYJIaThl CIIENUAIBHON TEOPUU OTHOCUTEIIBHOCTH DUHIITEWHA);

aHAM3UPOBATh W OOBSCHATH KBAHTOBBIC MPOLIECCHI M SIBICHUS, HCIOIB3YS
MOJIOKEHHSI KBAHTOBOUM (pu3uku (ypaBHeHHE DWHIITEHHA s poTtorddekTa, mepBolid U
BTOPOM mocTynaTel bopa, IpHHIUIT COOTHOIICHUST HeompeaenéHHocTel I eizendepra,
3aKOHBI COXPaHEHMS 3apsAI0BOr0 U MACCOBOTO YHCEN U DHEPTUU B SJAEPHBIX PEAKLHUSIX,
3aKOH PaJIMOAKTUBHOTO pacnajia);

OMHMCHIBATh (PU3WUYECKHE TPOIECCHl W  SBJICHUS, WCIOJB3yS BEIHYUHBIL:
HaNpsDKEHHOCTh  JIEKTPUYECKOTO  MOJIs, MOTEHIHWANT AJIEKTPOCTATUYECKOro IOJI,
Pa3HOCTh IOTEHIIMAJIOB, OJJIEKTPOJABUKYIIAs CWIa, HWHAYKUHAS MAarHUTHOTO TIOJIA,
MAarHUTHBIA MOTOK, cwia Ammepa, HWHAYKTUBHOCTb, JJIEKTPOABMKYLIlas CHJIA
CaMOMHAYKIMH, SHEPrus MArHUTHOTO MOJS MNPOBOJHUKA C TOKOM, PEIIITUBUCTCKUU
UMITYJIbC, TIOJIHAsl SHEPIUs, SHEPTUs MOKOS CBOOOJHOW YACTHIIbI, SHEPTHUS U HUMITYJIbC
dboTOHa, MACCOBOE YUCIIO U 3apsij siapa, SHEPrus CBSI3U Spa;
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OOBSACHATh OCOOCHHOCTHU MPOTEKAHUSI (DU3UUECKUX SIBICHUM: 3JIEKTPOMArHUTHAS
MHIYKIUS,, CAMOUHIYKUUS, PE30HAHC, UHTEP(PEPEHLIUs BOJIH, AUPpaKUUs, AUCIEPCHUs,
MOJIHOE€ BHYTPEHHEe oTpaxkeHue, (orosrnexkrpuueckuit a¢pdexrt (hororddexr), anbda-
u Oera-pacnanbl sjiep, raMmMa-u3iaydeHue sjaep, pu3ndeckrue NpUHLUIBI CIEKTPaIbHOTO
aHanu3a u paboThl J1a3epa;

ONpEENITh HAPABIECHNUE UHAYKIIMM MATHUTHOTO MOJISI IPOBOJIHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JIopeHna;

CTPOUTHh H300pa)KEHHUEe, CO3/laBa€MOE IUIOCKUM 3€pKajioM, TOHKOW JIMH30M, U
pPacCUMTHIBATh €T0 XapaKTEPUCTUKH;

OPUMEHSITh OCHOBOIOJIAraloONIMe aCTPOHOMHYECKHE IMOHSATHS, TEOPUU U 3aKOHBI
Uil aHayu3a U OOBICHEHHS (DU3UYECKUX MPOIECCOB, MPOUCXONAIIUX B 3BE3NAX,
B 3BE3/IHBIX CUCTEMAX, B MEXKTATAKTUUECKON CpeJie; ABUKEHHS] HEOECHBIX T, SBOIIOLUN
3BE311 U BeenenHoii;

IPOBOAUTH MCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH C UCTIOJIb30BAHHEM
NPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YIbTAThI
NOJIYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJE TpapuKOB C YUETOM
aOCOJIOTHBIX ~ TMOrPEIIHOCTE  W3MEpeHMiH, JelaTh BBIBOJABI 0  pe3yjbTaTaM
UCCJIEIOBAHUS;

IPOBOAUTH KOCBEHHBbIE H3MEpEeHUs (U3MYECKUX BEIWYUH, MPU ITOM BBHIOMPATH
ONTUMAJIGHBI METOJ W3MEpPEeHHs, OIICHHBATh aOCONIOTHBIE W OTHOCUTEIbHBIC
NOTPELIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

OPOBOJUTh ONBITBI 1O MPOBEPKE NPEMJIOKEHHONM THUIOTE3bl: IJIAHUPOBATH
AKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTATIbHYIO YCTAHOBKY, aHAJIM3UPOBATH MOJTYYCHHBIE
pE3yAbTaThl U Ae1aTh BEIBOJ O CTATYCE MPEAI0KEHHON THIIOTE3bI;

OMUCHIBATh METOBI MOTYYEHHUS] HAYYHBIX aCTPOHOMHYECKUX 3HAHU;

coOI01aTh MpaBmiia 6€30MacHOTO TPYyAa MPHU MPOBECHUHU UCCIIEIOBAHUI B paMKax
y4eOHOT0 JKCIEPUMEHTa, MPaKTUKyMa W Y4eOHO-HCCIEAOBATENbCKOW U TMPOEKTHOMN
JESTENBbHOCTH C UCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOHUCTB U JaOOpPaTOPHOTO
000py1I0BaHMS;

pemiath pacu€THhIE 3aJa4d C SIBHO 3aJaHHOW W HESBHO 33JIaHHOW (H3HUECKOU
MOJIEJIbIO: Ha OCHOBaHHMHM aHAJIM3a YCJIOBUS BHIOMPATh (PU3NUECKHE MOIEINH, OTBEYAIOII1e
TpeOOBaHUAM 3aJa4d, TPUMEHATh (HOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJATHI
¢u3nyecKkux TEOpHl MpHU UCHOJIB30BAaHUU MATEeMAaTHYECKHMX METOJOB pEIIeHUs 3ajaad,
MIPOBOJIMTH PACUETHl HA OCHOBAHUM UMEIOIIUXCS JaHHBIX, aHAJIU3UPOBATh PE3YJIbTAThI U
KOPPEKTUPOBATH METOBI PELIEHUS C YYETOM MOJYUYEHHBIX PE3YJIbTATOB;

pemaTh KayeCTBEHHBIE 3a/Jaud, TpeOyrollre MPUMEHEHUS 3HAHUM U3 Pa3HbIX
pasnmenoB Kypca (U3MKH, a TaKKe HWHTETpalMd 3HAHWA W3 JPYTHUX TPEIMETOB
€CTECTBEHHO-HAYYHOI0 IMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYXKIACHUMN
C OIOPOM Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS 1 OOBSCHEHHS OCHOBHBIX MPUHLMUIIOB
paboThl HM3MEPUTENBbHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJOTMUYECKHUX
IIPOLIECCOB;
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MPUBOJIUTHh MPUMEPHI BKJIAJa POCCHMCKUX H 3apyOekKHBIX YYECHBIX-(DU3UKOB
B Pa3BUTHE HAyKH, B O0BSICHCHHE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKHU
1 TEXHOJIOTUH;

aHAM3UPOBATh W OIICHWBATh IIOCICACTBUS OBITOBOM W TIPOU3BOJICTBCHHOU
JCSTENTPHOCTH YEJIOBEKAa, CBS3aHHOW C (HU3MYECKHMMH TMpOIEecCaMH, C TO3HINN
AKOJIOTUYECKOM O€30MacHOCTH, MPEACTABICHHUA O PaIlMOHAIBHOM TPUPOIOTIONb30BAHNH,
a TaKk)kKe Pa3yMHOM MCTIOJIb30BaHUH JOCTHKCHUI HAYKH U TEXHOJIOTHH JIJIS TaTbHEHIIIETO
Pa3BUTHS YETIOBEYECKOTO OOIIECTBA;

NPUMCHATh pas3lIndHble CHOCOOBI paboTel ¢ uHMOpMarmed  (pu3nIecKoro
COJICpKaHHUS C HCIIOIB30BAHUEM COBPEMCHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH,
IIPH 3TOM HKCIOJIb30BaTh COBPEMECHHBIC HMH(DOPMAIMOHHBIC TEXHOJIOTHUW IS TTOWCKA,
nepepabOTKM M TPEIbABICHUS YyYeOHOW M HAyYHO-TIONMYJISIPHOH HWH(OpPMAIINH,
CTPYKTYPUPOBAaHUS W WHTEPIPETAIIMU WHHOPMAIMK, TOJYYCHHOW U3 Pa3IMYHBIX
HUCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJy4aeMy0 MH(POpPMAIUIO ¥ OIICHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHMIA, TaK M Ha OCHOBE aHAJIM3a NCTOYHUKA
uH(pOpMaIIHH;

NPOSBIIATh OPTraHU3AIlMOHHBIC W II03HABATEJILHBIC YMEHHS CaMOCTOSTEIBLHOTO
NPHOOPETCHUST HOBBIX 3HAHWW B IIPOIECCE BBITIOJHEHUS TPOSKTHBIX W YYCOHO-
UCCJIeI0BATENbCKUX padoT;

paboTaTh B IPYIIIE C UCIIOJHEHUEM Pa3INYHbBIX COIHMAIBHBIX POJIEH, MJIAHUPOBATh
paboTy Tpynmbl, palMOHATBHO pACIPENEsaTh JeATEIbHOCTh B HECTAHIAPTHBIX
CUTYalluiX, aJIeKBaTHO OIICHMBATh BKJIAJl KaXJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE
paccMaTpuBaeMoil MpoOIEeMBbI;

NpOSIBIIATH MOTHBALMIO K  Oyaymed  npodecCHOHANbHOW — JIeATebHOCTH
0 CTICIUATBHOCTSAM (PHU3UKO-TEXHUIECKOTO MPODHIIS.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHnoBaunue
No KomnuecTtBo OCHOBHBIE BUIBI JEATEILHOCTH
pasaenoB U TeEM [IporpammHoe conepxkaHue
/o 4acoB oOy4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Paznen 1. HayuHblii MeTOx 1T

O3HAHMSA NPHUPOIBI

1.1

Hayunsbiii meTon
MTO3HAHUS ITPUPOIBI

6

duznka — pyHaaMeHTaIbHas HayKa

o npupoze. Hayunbiii MeTO TO3HAHUS
U METOJIbI KCCIIEIOBaHUS (DU3UUECKUX
SBJICHUMU.

DKCIIEpUMEHT U TEOpHUsI B MpoOLECCE
no3HaHus npupoasl. Habnrogenue u
AKCIIEPUMEHT B (PU3UKE.

Cnioco0b1 n3MepeHus HU3NIECKUX
BEJIMYMH (aHAJIOTOBBIEC U ITU(POBBIC
U3MEpUTETbHBIC TPUOOPHI,

KOMIIBIOTCPHBIC JaTYUKOBEBIC CHCTCMI)I).

[TorpemHocTr u3MepeHnii pu3nIecKux
BeJTMYMH (a0CONIOTHAS U
OTHOCHUTEIIbHAS ).

MopenvpoBanue GU3NIECKUX SIBICHUN
Y TIPOLIECCOB (MaTepHuanbHas TOUKa,
a0COJTFOTHO TBEPOE TEII0, UAcATbHAS
JKUJIKOCTD, HJCAILHBIN T'a3, TOYSUHBIN
3apsn). ['unoreza. ®uU3MYECKUil 3aK0H,

VYyacTue B TUCKYCCUU O POJIH
buzndeckoi Teopuu B HOPMUPOBAHUM
MpeACTaBIeHUN 0 PU3HMUECKON KapTHUHE
MHUpa, MecTe (PU3NIECKON KapTUHBI
MUpa B OOIIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN
0 MpUpOJIE.

N3yyeHne nmoHITHIN «TUIIOTE3a»,
«puznaeckuii 3aK0H», «Pu3HIecKas
TEOPUSI».

PaccmoTtpeHune rpanul npUMEHUMOCTH
(U3UIECKUX 3aKOHOB.

CpaBHeHUe U3MEpeHU (PU3NIECKUX
BEJIMYUH [IPU MTOMOIIN aHAJIOTOBBIX U
U(POBBIX U3MEPUTEITHHBIX TPHUOOPOB,
HaIrpuMep, TPy U3MEPEHUH CUJIbI TOKA U
HaIpPsKEHUSI B LEMU MOCTOSSHHOTO TOKa
MIPY TIOMOIIIA aHAJIOTOBBIX U ITU(GPOBBIX
U3MEPUTENBHBIX TPUOOPOB.
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TPAHULBI €70 NPUMEHUMOCTH.
dusznueckass TEOpUs.

Ponb 1 MecTo Gpusuku B popMupoBaHUU
COBPEMEHHOM HayYHOU KapTUHBI MUpA,
B [IPAKTUYECKOM IEATEIBbHOCTHU JIIOAEH

OcBoenue crnoco00B OLIEHKU
IIOI'PEIIHOCTEN U3MEPEHUM.

OcBoeHnEe OCHOBHBIX MPUEMOB PAOOTHI
¢ udpoBoit tabopaTopueit mo Gpusnke,
Hanpumep, Npu U3MEPEHUHN PUINYECKUX
BEJIMYUH TPU TTOMOIIH KOMITBIOTEPHBIX
JATYUKOB

Uroro no paznemny 6
Pa3znen 2. Mexanuka
2.1 | Kunemaruka 10 MexaH4eCKOe JIBH)KCHHUE. [TpoBeieHrEe KOCBEHHBIX U3MEPEHUI

OTHOCHUTEIBLHOCTh MEXAHUYECKOTO
nBxeHus. Cucrema oTcU€Ta.

[Ipsimast u oOpaTHast 3a7]a4l MEXaHUKH.
Pannyc-BekTop MaTepHaibHON TOUYKH,
€ro MPOEKLHUH Ha OCU CUCTEMBI
KoopauHat. Tpaekropus.
[lepemenienne, CKOpOCTh (CpeIHss
CKOpPOCTh, MTHOBEHHAsI CKOPOCTb) U
YCKOpPEHUE MaTepUaIbHON TOUKHU, UX
IIPOEKIIMU HA OCH CUCTEMBI KOOPAWHAT.
CroxeHue nepeMeIleHnii U CI0KeHHe
CKOPOCTEU.

PaBHOMEpPHOE ¥ paBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKECHHE.
3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS U MyTU MaTEepUATIbHON TOUKHU
OT BPEMEHU U UX TPAPUKH.

MT'HOBCHHOW CKOPOCTH M YCKOPCHUS
Tena, B TOM YHCIIe YCKOPEHUS
CBOOOHOTO Ma/IeHUs], IPOBEACHHE
MCCJIeIOBaHUS 3aBUCUMOCTEN MEXTY
(bU3NYECKUMH BeTUYUHAMH (ITYTH

OT BPEMEHH MPHU paBHOYCKOPEHHOM
JBWKEHUH, TIEpHOIa OOpalieHus
KOHHYECKOTO MasiTHUKA OT €0
MapaMeTpOB) U OIBITOB IO TIPOBEPKE
MPEIOKEHHOW THUITOTE3bI

P U3YyYEHUU PaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO JIBY)KCHHUSI, IBUYKEHUS
Tena, OPOIIEHHOTO TOPU3OHTAIIBHO,
JIBDKEHUS TEJa TI0 OKPYKHOCTH

C TIOCTOSTHHOM 10 MOJTYJIFO CKOPOCTBIO.
Omnpenenenue aOCOMIOTHBIX U
OTHOCHUTEJIHHBIX MTOTPENTHOCTEH
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CBoOoaHoOe nazieHue. Y CKOpeHue
cBOOOJHOTO MajieHud. [[BuxeHue tena,
OpOILEHHOTO MO/ YIJIOM K TOPU30HTY.
3aBUCHMOCTb KOOPJANHAT, CKOPOCTHU U
YCKOPEHUS MaTEPUAIBHON TOUKHU

OT BPEMEHHU U UX rpauKH.
KpuBonnneitnoe nBuxkeHune. [[Brmxenune
MaTepUaJIbHON TOYKH MO OKPYKHOCTH.
YrnoBas v JIMHENHAs CKOpocTh. [lepron
U 4acToTa OOpalleHus.
LenTpocTpeMuTenbHOE (HOPMAJIBHOE),
KacaTeJabHOE (TaHTeHIIMAIBHOE) U
IIOJIHOE YCKOPEHUE MaTepUaIbHOU
TOYKH.

TexHuyeckue yCTpoucTBa 1
TE€XHOJIOTUYECKHUE MTPOLIECCHI:
CIIUJIOMETP, ABUKECHUE CHAPSIIOB,
LIEIIHbIE, IECTEPEHYATHIC U PEMEHHBIE
nepenadn, CKOPOCTHbIE TU(THI

U3MEpEHU (PU3NUECKUX BETUYMH.
OneHkKa rpaHull IOTPEIIHOCTEN.
N3ydyeHue MoJenn CUCTEMBI OTCYETA,
CpaBHEHUE IIYTEU, TPACKTOPHUA,
CKOPOCTEM IBUKEHUS OJJHOTO U TOTO XKE
TeJa B Pa3HBIX CUCTEMAX OTCUETA.
AHanu3 pa3HbIX criocoOoB
HCCJICIOBAHUS JIBM)KCHUM.
PaccmoTtpeHue npeaenbHoro nepexoaa
Y U3MEPEHUE MTHOBEHHOW CKOPOCTH.
MonenupoBanue npeoOpa3oBaHUs
JBWKEHHI C UCIIOJIb30BAHUEM
MEXaHU3MOB, U3YUYECHHUE
npeoOpa3oBaHus YIII0OBOM CKOPOCTH

B PEAYKTOpE.

AHanu3 HanpaBJICHUsI CKOPOCTH

IIPY JIBU>KEHUHU 110 OKPY>KHOCTH.
Peuenue pacu€THbIX 3a1a4 C IBHO
3aJJaHHOW U HESBHO 33a1aHHOM
(bu3HYecKol MOJIENBIO C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopMyT KHHEMATUKH.

Pemrenne kayeCcTBEHHBIX 3a/1ad4,
TpeOyIOIUX IPUMEHEHUS 3HAaHUI

110 KNHEMAaTHKE.

OOBbsicCHEHUE YCTPOWCTBA U TPUHIMIIA
JEUCTBUS CIIMAOMETPA, LIEIHBIX,
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LIECTEpEHYATBIX U PEMEHHBIX IIepeaay,
CKOPOCTHBIX JIM(PTOB.

OOBbsicHEHUE IBMXKEHUS CHAPSIOB.
Onpenenenue yciuoBUid MPUMEHUMOCTH
Mozenel (PU3MIEeCKUX Tel U MPOLIECCOB
(sIBJIEHUI ): MaTepUalIbHAsI TOYKA,
PaBHOYCKOPEHHOE JBUKEHHUE,
CcBOOOIHOE MaJICHHUE.

BrimosineHre yueOHbIX 3aJaHU

Ha aHaJIM3 MEXaHUYECKUX MPOLECCOB
(SIBJIEHMIT) C UCTIOJIB30BAHUEM
OCHOBHBIX IIOJIOKEHUI U 3aKOHOB
KMHEMATUKHU: OTHOCUTEIIbHOCTh
MEXaHUYECKOT0 ABUKEHUS, (POPMYJIbI
KMHEMATUKU PAaBHOYCKOPEHHOTO
JBUOKEHUS, TpeoOpaszoBanus ["ammies
JUISL CKOPOCTH U IIEPEMEILECHMUS.
HcnonszoBanue IT-Texnomornin

pu paboTe ¢ TONOTHUTEIbHBIMU
UCTOYHHKAMHU UHPOPMAIIUH 10 TEME,
UX KPUTHYECKUM aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JIlnHamuka

10

[IepBslit 3akoH HproTOHA.
NuepumanbHble CUCTEMBI OTCUETA.

[Tpunumn otHOCcHTENBbHOCTH ["anuies.

HewnneprmanpHbie CHCTEMBI OTCUETA
(ompeneneHue, npuMepsl).

[TpoBeneHne KOCBEHHBIX N3MEPECHUI
PAaBHOJAECHCTBYIOLIEH CHUII U
Kod(UIIMEHTA TPEHUS CKOJIBKCHHUS,
MIPOBEICHUE UCCIIEIOBAHMS
3aBUCUMOCTEH (PU3MIECKUX BETUINH
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Macca tena. Cuia. [IpuHuun
CyHEPHO3ULIAN CHUIL.

Bropoii 3akoH Hprotona

JUI MaTEPUAIIBHON TOYKHU.

Tperuii 3akoH HproToHa 115
MaTepHuaabHbIX TOUEK.

3aKOH BCEMHUPHOTO TATOTEHHS.
DKBUBAJICHTHOCTh 'PABUTALIMOHHOM U
VHEPTHOU MacCBhl.

Cuiia TskecTd. 3aBUCUMOCTh YCKOPEHHUS
CBOOOTHOTO MA/IEHUS OT BBICOTHI

HaJl TOBEPXHOCTBIO MJIAHETHI U

oT reorpauyecKoi MHUPOTHI.
JIBukeHne HEOECHBIX Tell U UX
CITyTHUKOB. 3akoHbl Kerepa.

[IepBas kocmMuyeckas CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena.
Bec Tena, 1BHXKy1IETOCS C YCKOPEHUEM.
Cuina tpenus. Cyxoe tpenue. Cuna
TPEHHUSI CKOJIB)KEHUS U CUJIa TPEHUS
nokos1. Koadgdumuent tperns. Cuita
COIIPOTHUBIICHUS NIPU JBUKEHUU TEJIa

B YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTh
OT CKOPOCTH OTHOCUTEIILHOIO
JIBUKEHUS.

JaBnenue. ' mapocratuyeckoe
nasienne. Cuiia Apxumena.
TexHnueckne ycTporucTBa

(cus1 ynpyrocTty, BOSHUKAIOIIUX

B IIPY’KMHE U PE3UHOBOM 00pa3slie,

OT ux aedopmainuu) 1 OIbITOB

TI0 TIPOBEPKE MPEIOKECHHON TUTIOTE3BI
NP U3YyYCHUH JBWIKEHUS OpycKa

110 HAKJIOHHOH TUTOCKOCTH, ABUKCHUS
CUCTEMBI CBS3aHHBIX TeJI, IeOopMaIuu
Te.

OmnpenencHue aOCONMOTHBIX U
OTHOCHUTEJIBHBIX TIOTPEITHOCTEH
U3MEpeHUN (PU3UYCCKUX BETUYMH.
OreHKa rpaHuIl TOTPEITHOCTEH.
HccnenoBanue IBUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3
nErkuii OJI0K, IBMKEHMS OpycKa

10 HAKJIOHHOM TUIOCKOCTH

C IepeMeHHBIM KO3 (DUIMEHTOM TPEHUS,
JIBHKEHUS TPy3a Ha Bajly C TPCHHUEM.
HaOumroieHre IBHMKEHUS TEI

B MHEPIMAIBHBIX M HEHHEPIIUATBHBIX
cUCTeMax OTCcuéra, HampuMep, KauyeHus
JBYX MUJTUHAPOB WU IIAPOB PA3HOU
MacChl C OJJTHHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIPHO HEUHEPITUATHHON
CHUCTEMBI OTCYETA.

N3y4yenne neHTpoOeIKHBIX MEXaHI3MOB.
CpaBHEHUE CUJI TPEHUS TTOKOSI, KAYCHUS
Y CKOJTBKCHHS.

44



N TCXHOJIOTUYCCKHUC ITPOLCCChI:
IMOAIIHUITHUKH, IBHXKCHUC
HNCKYCCTBCHHBIX CITYTHUKOB

Pemenue pacu€THbIX 3a1a4 ¢ ABHO
3aJJaHHOM U HEABHO 3aJIaHHOU
(bu3HUecKo MOJENbIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJI KHHEMATUKU U TMHAMUKH.
Pelienue kauecTBEHHBIX 3a/aY,
TpeOYIONIUX MPUMEHEHUS 3HAHUM

10 KWNHEMATUKE U JUHAMUKE.
OOBsiCHEHHE YCTPOMCTBA U TIPUHITUATIA
JIEUCTBUS TOAIIUITHUKOB.

OOBsICHEHHE IBIKECHUS ICKYCCTBEHHBIX
CITyTHUKOB.

OnpeneneHue ycioBUl MPUMEHUMOCTH
Mojienel (PU3NIEeCKUX Te U MPOIIECCOB
(sIBJIEHMI ): MHEpIIMAJIbHAS CUCTEMA
oTCu€Ta, MaTepruaibHas TOUYKA,
a0COJIFOTHO yripyTas Aedhopmalius.
BrimomHeHre y4eOHbIX 3a1aHHiA

Ha aHaJI3 MEXaHUYECKHUX MPOIIECCOB
(sIBJIEHUI) C UCTIOIB30BAaHUEM
OCHOBHBIX ITOJIOKEHUM U 3aKOHOB
JTMHAMUKU: TpU 3aKOoHa HbproTOHA,
MIPUHILIUI OTHOCUTEIBHOCTH | anuies,
3aKOH BCEMHUPHOTO TATOTCHUSI.

Pabota B rpymmax npu 00CyKIeHUU
BOIIPOCOB MEXXIPEAMETHOTO XapakTepa
(manpumep, 1o Teme «/[BrxeHue

B IIPUPOJIE»)
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2.3

Craruka TBEpAOrO
Tena

AOGCOIIOTHO TBEPOE TEIO.
[TocTtynaTenpHOE M BpaliaTeIbHOE
JIBUKEHUE TBEPIOro Tesia. MOMEHT
CUJIbI OTHOCUTEBHO OCH BPAILICHHUS.
IIneuo cunbl. CnokeHue Cuil,
NPWIOKEHHBIX K TBEPIOMY TEIY.
LlenTp TsxECTH TENA.

VYcnoBust paBHOBECHUS TBEPAOTO TENA.
YceroiunBoe, HeyCTOMYMBOE,
0e3pa3IMYyHOEe paBHOBECHE.
TexHuuyeckue yCcTporucTBa U
TE€XHOJIOTUYECKHE MTPOLIECCHI:
KPOHIITEWH, CTPOUTEIILHBIN KPaH,
peléryarbie KOHCTPYKIUHU

IIpoBenenue uccnenoBaHus yCIOBUN
pPaBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO
OCh BpallleHUs; KOHCTPYUPOBAHUE
KPOHILUTEMHOB U pacu€T CUJI yIIPYrOCTH;
M3y4YE€HUE YCTOMYMBOCTH TBEPAOTO TENA,
HMMEIOIIETO MJI0MIAb OMOPHI.

Pemenne pacu€THbIX 3a7a4 C SIBHO
3aJJaHHOM U HESBHO 3aJITaHHOU
(bU3nIECKON MOJICTIBIO C
HCTI0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMyI1 CTaTUKH.

Pemenune kauecTBEHHBIX 3a/1a4,
TPEOYIONTUX MPUMEHEHUS 3HAHUN

10 CTaTHKE.

OOBsiICHEHHE YCTPOUCTBA M MPUHIIUIIOB
JIEUCTBUS KPOHILITEWHA, CTPOUTEIBHOTO
KpaHa, peIETYaThIX KOHCTPYKIIUH.
OrnpeneneHue ycaoBUM TPUMEHUMOCTH
Mozenel (U3NIECKUX TeI: aOCOIFOTHO
TBEPAOE TEJIO.

BrinosniHeHne yueOHbIX 3aJaHU i

Ha aHAJIN3 MEXaHUYECKUX MPOIIECCOB

(sIBJIEHUI) C UCMOJIB30BAHUEM
OCHOBHBIX IOJIOKEHUH U 3aKOHOB
CTaTUKH: YCIIOBUS PABHOBECHUS TBEPIOTO
Tena
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2.4

3aKOHBI COXpPaHEHUS B
MEXaHHUKe

10

NMnynec MaTepuaibHON TOUYKH,
CHUCTEMBI MaTEepUaIbHBIX TOUEK. LIeHTp
Macc CUCTEMbI MAaTEPUAIBHBIX TOUEK.
Teopema 0 IBUKEHHUH LIEHTPA Macc.
NMnynibe cuibl 1 UI3MEHEHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHHUsI UMITYJIbCA.
PeaktuBHOE IBUKEHUE.

MoMeHT uMnyJibca MaTepUAIbHOM
Touku. [IpeacTaBneHne o COXpaHEHU U
MOMEHTa UMIYJIbCA B [IEHTPAIbHBIX
HOJISIX.

PaGoTa cunbsl Ha MajJOM 1 Ha KOHEYHOM
nepemenienuu. ['papudeckoe
npejcTaBieHne paboThl CUITBI.
MomHOCTb CHIIEL.

Kunernueckas sHeprust MaTepuaIbHOU
ToukHu. Teopema 06 N3MEHEHUHN
KMHETUYECKOW SHEPIrUHA MaTEPUAJIbHOU
TOYKH.

[loTeHIIManbHBIE M HETIOTCHIUAJIBHBIE
cuiibl. [loTeHIManpHas sHEprus.
[loTeHIManbHAs YHEPTUS YIPYTO
nehOpMUPOBAHHON MPYKUHBI.
[loTeHumanbHas SHEprus Tena

B OJTHOPOJTHOM I'DABUTALlMOHHOM ITOJIE.
[ToTeHunanbHas SHEpPrus Tena

[TpoBeneHre KOCBEHHBIX U3MEPEHUN
UMITYJIbCA TeJla, KHHETHYECKON 1
MOTEHUUAIIBHON DHEPTUU TEIa,
MOIITHOCTH CHJIBI; TPOBEICHUE OIBITOB
TI0 TIPOBEPKE MPEII0KEHHONU TUITOTE3bI
IIPY U3yYCHUH PAaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBVYKCHHSI U
B3aMMOJICUCTBUS TEJL.

OmnpeneneHue aOCONMIOTHBIX U
OTHOCHUTEJIBHBIX TIOTPEITHOCTEH
U3MEpeHUN (PU3UYECKUX BETUYHH.
OreHKa rpaHuIl OTPEITHOCTEH.
[IpoBenenue SKCepUMEHTa 110
CpPaBHEHHIO M3MEHEHUS UMITYJIbCa Teja
C UMITYyJICOM CHJIbI, U3BMEHEHHUSI
MOTEHIIMAIEHON YHEPTUU TIPYKUHBI

C paboTO# CUIIBI TPEHUS.
HccnenoBanue coxpaHeHUs] UMITYIbCa
IPH YIPYTOM B3aUMOJICHCTBUH,
COXpaHEHHS YHEPTUU TIPH CBOOOTHOM
najcHUH.

Omnpexnenenue padOTHI CUIIbI TPEHUS
IPY JBMKEHUU TeJla 10 HAKIOHHOU
TUIOCKOCTH.

HabGntonenue n o0bsicHeHHE
PEaKTUBHOTO JIBUKCHUSI.

Pemenue pacu€THBIX 33724 C SBHO
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B TPABUTALMOHHOM I10JIE OJHOPOJHOTO
mapa (BHyTpY U BHE 1Iapa).

Bropas xocMuyeckas CKOpOCTb.

TpeTbs KOCMHUUYECKast CKOPOCTb.

CBs13b pabOThI HEMOTEHUUATIBHBIX CUJI

C UI3BMEHEHUEM MEXAaHUUYECKOUN SHEPTrun
CHUCTEMBI T€Jl. 3AKOH COXPAaHEHUS
MEXaHUYECKOW SHEPTUH.

VYpyrue u HEynpyrue CTOJIKHOBEHHUS.
YpaBHenue bepHymum 1 uacaibHOU
KUJKOCTU KaK CIIEICTBUE 3aKOHA
COXpPaHEHHS] MEXaHUYECKOW dHEPTHUU.
TexHuyeckne yCTpoucTBa 1
TE€XHOJIOTUYECKUE TIPOLIECCHI: JBUKECHUE
paKeT, BOAOMET, KONIEP, MPYKUHHBIN
MUCTOJIET, TUPOCKOII, (PUTYpPHOE KaTaHUE
Ha KOHbKax

3aJJaHHOM Y HESIBHO 3aJJaHHOMN
(bu3HUecKo MOAEINbIO

C HCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYJT MEXAHUKH.

Pelienne kauecTBEHHBIX 3a/1a4,
TPeOYIONIUX MPUMEHEHUS 3HAHUN

10 MEXaHUKE.

OOBsicHeHHE IPUHIIUIIOB JICUCTBUS
BOZIOMETA, KOTIEpa, MPY>KUHHOTO
MUCTOJIeTa, TUPOCKOIIA.

OOBsiCHEHHE TBUKEHUS PAKET,
(burypHoro KkaTaHusi Ha KOHbKax.
Omnpenenenue ycaoBUi MPUMEHUMOCTH
Mojienelt (U3NIeCKUX TeN U MPOIECCOB
(stB7IeHUI): aOCOTIOTHO YIIPyroe u
abCOJIIOTHO HEYIIPYTO€ CTOJIKHOBEHUSI.
BrimomHeHre y4eOHbIX 3a/1aHHM

Ha aHAJIN3 MEXaHUYECKHUX MPOIIECCOB
(sIBJIEHUI) C UCTIOJIB30BAaHUEM 3aKOHOB
COXpaHEHHUSI B MEXAHUKE: 3aKOHBI
COXpaHEHHMsI UMITYJIbCa U MEXaHUYECKOU
DHEPTUH, CBSA3H PaOOTHI CHUIIBI C
M3MEHEHUEM MEXAaHUYECKON SHEPIUu
Tena.

HcnonwszoBanue | T-Texnonoruii npu
paboTe ¢ IOTOTHUTEIbHBIMU
MCTOYHUKAMU UH(OPMALIUHU 10 TEME,
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UX KPUTUYECKUHN aHAJIU3 U OLIEHKA
JOCTOBEPHOCTH

Hroro no pazgeny

35

Pa3nen 3. MoJiekyasipaasi Gu3uKa ¥ TEepMOIMHAMHUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHMHETHYECKOM
TEOpUHU

15

OCHOBHBIE TTOJIOKEHUSI MOJICKYJISIPHO-
ku"etndeckon reopuu (MKT), nx
onbITHOE 0O6ocHOBaHue. [{uddysus.
BbpoyHOBCKOE IBUX)eHUE. XapaKTep
JBIDKCHUS 1 B3aMMOJICHCTBUS YaCTHII
BelecTBa. MoieNii CTpOSHUS ra3oB,
KUJKOCTEH U TBEPABIX TEI U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX MoJee. Macca u
pa3Mepbl MOJIEKYJT (ATOMOB).
KonnuecTBo BemecTsa.

IToctosinHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u
crtoco6bl €€ n3mepenus. [lkana
temnepatyp Llenbcust.

Mogenb naeanpHOro rasa

B MOJIEKYJISIPHO-KUHETUYECKOU TEOpHUU:
YaCTUIIbI Ta3a JBUKYTCSA XaOTUYECKH U
HE B3aUMOJEHCTBYIOT APYT C IPYTOM.
['a30BbIC 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona. AOcontoTHas
TeMiieparypa (1Kaia TeMIepaTyp
KenbBuna). 3akon JlanbToHa.

IIpoBenenue u3MepeHui napameTpoB
rasza, IpoBEJICHUE UCCIICIOBAaHUI
3aBUCUMOCTEH (PU3MUECKUX BETUYUH U
OTBITOB IO MPOBEPKE MPEITOKEHHOU
TUTIOTE3bI MPU U3YUYEHUHN YCTAHOBJICHUS
TETJIOBOTO PAaBHOBECHUSI M MU30TIPOIIECCOB
B rasax.

Omnpenenenue aOCOMOTHBIX U
OTHOCHUTEJIBHBIX MTOTPEIIHOCTEN
U3MepeHUu (PU3NYECKUX BETUYHH.
OneHka rpaHull OTPEIIHOCTEMN.
DKCcnepuMeHTalIbHAs TPOBEPKA
YPaBHEHHUSI COCTOSIHUSI UI€AIBHOTO ra3a.
N3yueHune Moaenen: NBUKEHHS YaCTHUII
BEIIECTBA, OPOYHOBCKOTO JIBM)KCHHS.
onsita lllTepHa, KpucTaIIMUECKUX
PEIETOK.

Pemenue pacu€THbIX 3a1a4 ¢ ABHO
3aJaHHON U HEIBHO 3aJJaHHOU
(bU3nYECKON MOJEIBIO C
WCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB U
dbopmys MOJNEKYISIPHON QUBUKH.
Peuienne kauecTBEHHBIX 3a/1a4,
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N3onponeccsl B nacaapHOM rase

C IOCTOSIHHBIM KOJINYECTBOM BEIIECTBA.
I'padpuueckoe npexacrasienue
U30IPOLECCOB: U30TEPMA, U30X0Pa,
u3o0apa.

CBs13b MEXIy AABJIECHUEM U CPEIHEN
KMHETUYECKON DHEPruen
NOCTYNATENBHOT O TEMJIOBOTO JIBUKEHUS
MOJIEKYJ UJI€AJIBHOTO ra3a

(OCHOBHOE ypaBHEHHUE MOJIEKYIISIPHO-
KHHETUYECKON TEOPUH UAECATBHOTO
rasa).

CBs13b a0COJIIOTHOM TEMIIEPATYPhI
TEPMOANHAMHUYECKOIN CUCTEMBI

CO CpeIHEN KMHETUYECKON SHEPTUEN
MOCTYMATENBHOT O TEMJIOBOTO JIBHKEHUS
€€ JacTHil.

TexHuyeckne yCTporucTBa U
TEXHOJIOTUYECKHE TIPOLIECCHI:
TEPMOMETP, OAPOMETP, MOTYyUCHUE
HaHOMAaTEPHUaJIOB

TpeOYIONIUX MPUMEHEHUSI 3HAaHU N

110 MOJIEKYJIAPHOU (U3HKe.
OOBsiCHeHHE YCTPOMCTBA U TPUHITUIIA
NEeUCTBUS TEPMOMETpa, ObapoMeTpa.
OObsicHEHUE MOTYYEHUS
HaHOMAaTepHUaJoB.

Onpenenenue yciaoBUuid MPUMEHUMOCTH
Mozenei GU3NIeCKUxX Tesl U MPOIIECCOB
(stB7IEHUM): MOJIeTIeH Ta3a, )KUJIKOCTH U
TBEPAOTO (KPUCTATNIMYECKOTO) TENA,
MJEaJBbHOTO ra3a.

BrinosineHre y4eOHbIX 3a/laHui

Ha aHaJIU3 TEIUIOBBIX IPOLIECCOB
(SIBJIEHMIT) ¢ UCTIOJIB30BAHUEM
OCHOBHBIX IToJ102keHn MKT 1 3ak0HOB
MOJIEKYJISIPHOM (DU3UKH: CBSI3b JaBICHUS
MJICAJIBHOT'O T'a3a CO CpeaHeEn
KUHETUYECKOU YHEPTHUEUN TEILIIOBOTO
JIBUOKEHUSI 1 KOHIIEHTPALIUEN €TO
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA
CO CpeOHEN KNHETUYECKOW SHEPTUEN
TEIUIOBOT'O JBHXKEHUS €TI0 YaCTHLI,
CBSI3b JIABJICHUS WJCAIBHOTO ra3a

C KOHIIEHTPALMEN MOJIEKYJI U €T0
TEMIEPATypPOH, YpaBHEHHUE
Menaeneesa—Kianeiipona
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3.2

TepMonuHamuka.
TermoBbIe MAaITMHBI

20

Tepmonunamuueckas (TJl) cucrema.
3ajaHue BHEIIHUX YCIOBUN

JUJIs1 TEPMOJIMHAMHUYECKOW CUCTEMBI.
Bneminue u BHyTpeHHHE apaMeTpBhl.
[TapameTpbl TEPMOAMHAMUAYECKON
CHUCTEMBI KaK CpEIHUE 3HAUCHUS
BEJIMYMH, OMUCHIBAIOIINX €€ COCTOSTHUE
Ha MUKPOCKOIMTUYECKOM YPOBHE.
HyneBoe Hayano TepMOJIMHAMUKH.
Camornpou3BoIbHAs penakcanus
TEPMOJIMHAMUYECKOU CUCTEMBI

K TEIJIOBOMY PaBHOBECHIO.

Mogens naeanbHOro rasa

B TEPMOJAMHAMHUKE — CUCTEMA
YpaBHEHHUII: ypaBHEHUE
MenneneeBa—Knarneitpona u
BBIPQ)KEHUE ISl BHYTPEHHEN SHEPTUU.
Y CoBUsI MPUMEHUMOCTH 3TOW MOJIEIIH:
HU3Kasl KOHUEHTPALUS YaCTULl, BBICOKHE
TeMneparypsl. BeipaxkeHue

JUI BHYyTPEHHEW SHEPTUU
OJIHOATOMHOI'0 UJICAIBHOTO Tra3a.
KBa3ucraruueckue u HeCTaTHYECKUE
IIPOLIECCHL.

DneMeHTapHas padoTa

B TEPMOJMHAMUKE. Brruncnenue
paboThl 1o rpaduky mporecca

N3mepenne yaenbHON TeII0EMKOCTH
pPa3HBIX BELIECTB, UX CPABHEHUE,
MPOBEJACHUE UCCIIEIOBAHUMN
3aBUCUMOCTEH (PU3MUECKUX BETUYUH U
OTBITOB IO MPOBEPKE MPEITOKEHHOU
TUIIOTE3bI IPU U3YUYEHUU MPOLIECCOB
TeryI000MeHa 1 aiuadaTHOro Mpoliecca.
OmnpeneneHue abCONMOTHBIX U
OTHOCHUTEJbHBIX MOTPEITHOCTEN
U3MepeHu (HU3NYECKUX BEIIMYUH.
OueHka rpaHuil MOTPEUTHOCTEH.
N3ydeHune B3auMOCBSI3U SHEPTUU
MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHS U
TEMIIEPATYPhI KUTICHUS KUIKOCTEH.
N3yyeHune TernoBbIX ABUTATEICH

C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MOJIEJIEN.

HccnenoBanue pa3HbIX CIOCOOOB
VM3MEHEHUS BHYTPEHHEN YHEPTIUU.
Pemenue pacu€THbIX 3a1a4 C IBHO
3aJaHHON U HESIBHO 3aJJaHHOU
bu3HUecKol MOJIEIbIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOPMYIT MOJICKYJISIPHON (hU3UKH

Y TEPMOJIMHAMUKHU.

Peuienne kauecTBEHHBIX 3a/a4,
TpeOYIONIUX MPUMEHEHUSI 3HAHU N
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Ha pV-nuarpamme.

Tennonepenaya kak crnocod U3MEHEHUS
BHYTPEHHEN DHEPIUU
TEPMOJIMHAMUYECKONU CUCTEMBI

0e3 coepiieHus: pabotel. KoHBekuusl,
TEIUIONPOBOIHOCTh, U3JIyUYEHHE.
KonnuecTBo TemnoTsl. TemioéMKOCTb
Tea. Y iesibHas U MOJIsIpHas
TEIUIOEMKOCTH BEILIECTBA. Y PaBHEHUE
Maiiepa. Y nenbHas TEIUIOTa CrOpaHUs
TOIIMBA. Pacuét KoM4ecTBa TemIOThI
npu Temionepenayde. [loustue

00 annabaTHOM mpoliecce.

[IepBblii 3aKOH TEPMOAUHAMHUKH.
Buytpennss sueprus. KommuectBo
TEIUIOTHI U paboTa Kak MEepbl U3MEHEHUS
BHYTPEHHEN SHEPrUU
TEPMOANHAMUYECKON CUCTEMBI.
Brtopoii 3ak0H TepMOJIUHAMUKH

JUISl PABHOBECHBIX ITPOLIECCOB: YEPE3
3aJJaHHOE PAaBHOBECHOE COCTOSTHUE
TEPMOANHAMUYECKOIN CUCTEMBI
POXOJIUT €AMHCTBEHHAs anuadara.
AOcoutoTHas Temmneparypa.

Bropoii 3aKk0H TEpMOAMHAMUKHT

JUJIS1 HEPaBHOBECHBIX ITPOIIECCOB:
HEBO3MOKHO IE€PENATh TEIIOTY

110 MOJIEKYJIIPHOU (PU3HKE U
TEPMOJIMHAMUKE.

OOBsiCHeHHE YCTPOMCTBA U TPUHITUIIA
JICHCTBUS XOJIOAUJIbHUKA,
KOHJIMIIMOHEPA, TU3EIBbHOTO U
KapOIOpaTOPHOTO JIBUTATEIICH, TapOBOit
TypOUHBI.

OOBsiCHEHHE TIOJTYYSHUSI CBEPXHUZKHUX
TeMIEPaATyp, YTUIN3AIUN «TETIOBBIX)»
OTXOJIOB C MCITOJIb30BAaHHEM TEIIJIOBOTO
Hacoca, yTUiau3auu OMoOPraHuIeCKOTO
TOTUTHBA JIJIs1 BRIPAOOTKH «TETUIOBOM» U
AJIEKTPOIHEPTUH.

BrimoHeHre yueOHbIX 3a1aHui

Ha aHaJIU3 TEIUIOBBIX MPOIIECCOB
(sIBJIEHUI) C UCTIOJIB30BAHUEM
ocHOBHBIX nojoxeHuit MKT u 3akoHOB
MOJICKYJISIPHON (PU3UKH U
TEPMOJMHAMHUKH: TIEPBBIN 3aKOH
TEPMOJUHAMUKH, 3aKOH COXPaHCHUS
SHEPTUU B TEIJIOBBIX MPOIECCaX.
Hcnons3zoBanue IT-TexHOMOTMMA

py paboTe C JOTOJIHUTEIBLHBIMU
HMCTOYHUKAMHU MH(POPMAIIMH 10 TEME,
VX KPUTHUYECKUN aHAJIU3 U OIICHKA
JIOCTOBEPHOCTH.

AHann3 1 oIeHKa MOCJIEICTBUMN
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oT 0oJiee XOJIOJTHOTO Tefa K 0oJiee
HarpeToMy 0e3 KOMIIeHCAIU
(Knaysuyc). HeobpatumocTts
IPUPOTHBIX MTPOIIECCOB.

[IpyHUMIIBI IEUCTBUSA TETIIOBBIX MAIIVH.

KIII.

MakcumansHoe 3HaueHnue KII1JI.

Huxn Kapno.

DKOJIOTMYECKHUE ACTIEKThI
MCIIOJIb30BAHUS TEIJIOBBIX JIBUTATEIICH.
TernnoBoe 3arpsi3HEHUE OKPYKaAIOIIEH
Cpeabl.

TexHuyeckne yCTpoucTBa 1
TE€XHOJIOTUYECKHE TPOLIECCHI:
XOJIOAUIBHUK, KOHIULIMOHED,
JIM3ENIBbHBIA U KapOIOpaTOPHBIN
JIBUTATEIIH, apoBasi TypOuHa,
MOJIyYEHUE CBEPXHU3KUX TEMIIEPATYp,
YTUJIU3aLHs] «TEIJIOBBIX» OTXOJ0B

C HUCMOJIB30BAHUEM TEIJIOBOI'O HACOCA,
YTHIN3AIUS OMOOPTaHUuYECKOTO
TOTUTMBA JJIS1 BRIPAOOTKH «TEIIJIOBOMY U
AIEKTPOIHEPrUH

UCTIOJIB30BaHMs TEIJIOBBIX JBUTATENICH
Y TEIJIOBOTO 3aTrPsi3HEHUS OKPY KaroIen
Cpeabl C MO3ULMNA IKOJIOTHUECKON
0e30MacHOCTH; MPEACTABICHUM

O pallMOHATFHOM MPUPOIOTOIB30BAHNN
(B mporiecce NOArOTOBKU COOOIICHUH,
BBITTOJTHEHU TPYMIOBEIX TPOEKTOB)

3.3

ArperaTHble
COCTOSIHHSI BEILIECTBA.
@da30BbIe IEPEXOABI

14

[TapoobOpaszoBanre 1 KOHACHCAITHS.
Hcnapenue u kuneHue. Y aeapHast
TEIJI0Ta MapooOpa3oBaHMUsl.
HacebliieHHbIe 1 HEHACKIIIIEHHBIE MAPHI.

HaGmronenne cBONCTB HACBIIIIEHHBIX
MapoB, MaJbIX AeOpPMAIIHiA,

MPOBEICHNE KOCBEHHBIX N3MEPCHUIA
yIEeTBLHOM TETUTOTHI TIABICHUS JIBJIA,
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KauecTtBeHHast 3aBUCUMOCTD IIJIOTHOCTH
Y JIaBJICHUS HACBIIIEHHOIO Tapa

OT TEMIIEpPATypPhl, UX HE3ABUCUMOCTh

0T 00BEMa HACBHILIIEHHOTO Mapa.
3aBUCUMOCTH TEMIEPATYPhI KUTICHUS
OT JaBJICHUS B )KUJIKOCTH.

Bnaxxnocth Bo3ayxa. AGCONIOTHAS U
OTHOCHUTEJIbHAS BIIAYKHOCTb.

Teépnoe teno. Kpucrannmueckue u
aMmopdHbIe Tes1a. AHU30TPOIIHS CBOMCTB
kpuctauioB. [naBnenue u
KpUCTa/uIn3anus. Y aejibHas TerioTa
wiaBnenus. CyOmumanus.
Hedopmartiiu TBEPIOTO Tea.
Pactsxenue u cxxarue. CnBur. Moaynb
FOnra. Ilpenen ynpyrux nedgopmariuii.
TemnoBoe pacimimpeHue KUIKOCTEN U
TBEPJBIX TeJ, 00bEMHOE U JIMHEHHOE
pacumupeHrue. AHFapMOHU3M TEIJIOBBIX
KoJIe0aHMIA YaCTHI] BEIIECTBA KaK
NpPUYMHA TEMJIOBOTO PACIIMPEHUS TEI
(Ha KaYECTBEHHOM YPOBHE).
[IpeobpazoBanue 3HEprUn B (Ha30BBHIX
nepexoaax.

VYpaBHeHHE TEIIOBOTO OanaHca.
[ToBepXHOCTHOE HATSIKEHHUE.
KoadpunrieHT noBepXHOCTHOTO

aOCOJIIOTHOM BJIAKHOCTH BO3/1yXa,
K03 (pULIMEeHTa TOBEPXHOCTHOTO
HaTsKeHus1, moayas FOHra.

N3yueHne 3aKkOHOMEPHOCTEHN ucapeHus

Y KUTIEHHS )KUJIKOCTEH, B TOM YHCIIE
KHUIICHHS TIPU TIOHMYKEHHOM JIaBJICHHH,
HarpeBaHMs U TUIABJICHHUS
KPUCTAJLUTHYECKOTO BEIICCTRA,
KaIMWJUTSIPHBIX SBJIICHUHA, CMaYUBaHU.
[TpoBeieHHE ONBITOB ¢ MBUIBHBIMU
MJIEHKAMMU.

HccnenoBanne MOIENH
HEHBIOTOHOBCKOM KUJIKOCTH.
Pemenne pacuéTHbIX 3a7a4 C IBHO
3aJlaHHOM U HESIBHO 3aJJaHHON
(bU3UIECKON MOJIEIIBIO

C MCII0Jb30BaHUEM OCHOBHBIX 3aKOHOB
1 HopMYIT MOJIEKYJIIPHON (DU3UKHU U
TEPMOAMHAMUKH.

Pemenne kauecTBEHHBIX 3a/1a4,
TPEOYIONTUX MPUMEHEHHUS 3HAHUH

10 MOJIEKYJISIPHOUN (hU3HKE U
TEPMOMHAMUKE.

OOBscHEHNE OCHOBHBIX ITPUHIIUIIOB
CTPOCHHMS )KUIKHUX KPHUCTAJLIOB,
MOJTYYCHHUSI COBPEMEHHBIX MaTCPHAJIOB.
OmnpeaeneHue ycaoBUH TPUMEHUMOCTH
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HaTsDKeHUs1. KanmmsipHele siBIeHUS.
JlaBiieHue 10 UCKPUBIIEHHOM
IIOBEPXHOCTBIO JKUIKOCTH.

®opmyna Jlamnaca.

TexHuuyeckue ycTpoucTsa u
TEXHOJIOTMYECKHUE MTPOLECCHI: JKUIKUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAJIBI

Mozenei GU3nIecKux Tesl U MPOIECCOB
(sBIIEHMI): MOJIeTIeH ra3a, JKUIKOCTH U
TBEPOTO (KPUCTAIITUYECKOTO) TeJIa,
MJICAIBHOTO Ta3a.

BrinonHeHre yuyeOHbIX 3a1aHui

Ha aHaJIu3 TEIJIOBBIX MPOILIECCOB
(sIBJICHUI) C UCTIOJTb30BAHUEM
ocHOBHBIX nosiokeHuit MKT u 3akoHOB
MOJICKYJISIPHON (PUBUKH U
TEPMOJIMHAMUKU: CBA3b JTABJICHUS
WJICAJIbHOTO Ta3a ¢ KOHUEHTpAaIuen
MOJIEKYJI U €T0 TeMIIEpaTypoil,
ypaBHeHue MeHneneeBa—Knamnenpona,
MIEPBbIN 3aKOH TEPMOJANHAMUKH.
Pabota B rpymnmax rnpu o6CyX1eHUH
BOIIPOCOB MEXIPEIMETHOTO XapaKTepa
(mammpumep, no Teme « TermmooOMen

B JKUBOU IIPUPOJIE»)

Uroro no pazneny 49
Paznen 4. DinekTpoanHaAMHUKA
4.1 | DnexTpuyeckoe mnosie 24 DneKTpu3anus Tell U €€ MPOsIBICHUS. IIpoBeneHEe KOCBEHHBIX U3MEPEHUH U

DNekTpuuecKuit 3apsia. JIBa Buma
ANEKTpUYECKUX 3apsAioB. [I[poBogHUKY,
JTUAIEKTPUKHU U TOJTYTIPOBOAHUKH.
DNeMEeHTapHbBIN AJIEKTPUUECKUH 3aps/l.
3aKOH COXPaHEHHUS AIEKTPUIECKOTO
3apsa.

OMBITOB I10 MTPOBEPKE MPEITI0KEHHOM
TUNOTE3bl IPU U3YUYEHUU
B3aUMOJICHCTBHUS 3apSIKEHHBIX TeE,
3apsiia KOHAEHCATopa,
MOCJIEI0BATEILHOTO COCTMHEHUS
KOH/JIEHCATOPOB.

55



BzaumonenicrBue 3apsaoB.

Toueunsle 3apsnsl. 3akoH Kynona.
DnekTpuueckoe noue. Ero gelicteue

Ha DJIEKTPUYECKHE 3apsiJIbl.
Hanpsok€HHOCTB 2IEKTPUYECKOT0 TOJIS.
[IpoOGHbIit 3apsia. Jlunun
HaNpsHKEHHOCTH AJIEKTPUYECKOTO TTOJISL.
OnHOPOIHOE AIEKTPUUECKOE TTOJIE.
[TorennuanbHOCTH
AIEKTPOCTATUYECKOTO MOJs. Pa3HOCTh
MOTEHIINAIOB U HAMNPSIKEHHUE.
[TorennumanbHas sHEprus 3apsaa

B DJIEKTPOCTATUYECKOM TOJIE.
[ToTeHUuMaNM 31EKTPOCTATUYECKOTO TOJIA.
CBs13b HAPSIKEHHOCTH TOJISI U pa3HOCTH
NOTEHIMAIOB IS JJIEKTPOCTATHYECKOTO
noJis (Kak OJTHOPOAHOTO, TaK U
HEOJITHOPOJHOTO).

[IpyHIIMIT Cynepro3uuuu
AIEKTPUUECKHUX MOJIEH.

[Tone Toueunoro 3apsiaa. [lone
paBHOMEPHO 3apsikeHHoU ceprl. [Tone
PABHOMEPHO 3apsiKEHHOTO M0 00bEMY
mapa. [lone paBHOMEPHO 3apsIKEHHOU
O0eckoHeuHOH TiockocTu. KapTunsl
JIMHUM HANPsHKEHHOCTH 3TUX MOJIEN U
HKBUIIOTCHIIUAJIBHBIX TOBEPXHOCTEM.

Omnpenenenue abCONMIOTHBIX U
OTHOCHUTEJIBHBIX MTOTPEIIHOCTEN
u3MepeHui (U3NYECKUX BEITUYKH.
OneHkKa rpaHull IOrPEUIHOCTEN.
HaGnroneHue npeBpalieHus: SHEPruu
3apsKEHHOT0 KOHAEHCcaTopa B YHEPTHUI0
U3JIy4YEHUS CBETOJIMO0/1A, UCCIEIOBAHHE
pas3psijia KOHJIEHCAaTopa Yepe3 pe3rcTop.
N3yueHue 3aBUCUIMOCTH
ANIEKTPOEMKOCTHU TUIOCKOTO
KOHJIEHCATOpa OT TUIOMIA/IH MJIACTHH,
PACCTOSTHUS MEXIY HUMH U
JIUBJIEKTPUYECKON MPOHULIAEMOCTH.
N3yuyeHune kapTUH JTUHUN
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO MO
TOYEYHOT0 3apsJa, PABHOMEPHO
3apsHKEHHON cepbl, paBHOMEPHO
3apsHKEHHOTO TI0 00BEMY I1apa,
PaBHOMEPHO 3apsiKEHHON OECKOHEUHOM
MJIOCKOCTH ¥ DKBUIIOTEHIIUATIbHBIX
ITIOBEPXHOCTEM.

Pelrenne pacu€THbIX 3a71a4 C SIBHO
3aJaHHON U HEIBHO 3aJJaHHOU
(bU3nYECKON MOJEIBIO C
UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMyIT AIEKTPOCTATUKH.

PellleHne ka4eCTBEHHBIX 3aj1a4,
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[IpOBOJHUKH B 3JIEKTPOCTATUIECKOM
noJie. Y CJIOBHE paBHOBECHS 3apsi/IOB.
JIMBIIEKTPUKH B DIIEKTPOCTATUYECKOM
nose. Juanekrpuueckas
IPOHUIIAEMOCTH BEIIECTBA.
Konnencatop. DneKTpoEMKOCTh
KOHZeHcaTopa. JNEeKTPOEMKOCTh
IUIOCKOT'O KOHJIEHCATOpA.
[NapannenbHOE cOeTMHEHNE
KoHAeHcaTopoB. [locienoBaTenbHOE
COEIMHEHHE KOHJIEHCATOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATopa.

JBrKeHue 3aps>KEHHON YaCTULIBI

B OJIHOPOJITHOM 3JIEKTPUUYECKOM TOJIE.
TexHuyeckne yCTpoucTBa u
TE€XHOJIOTUYECKHE MPOLIECCHI:
AIIEKTPOCKOIL, AIEKTPOMETD,
AIEKTPOCTATUYECKAS 3aINTA,
3a3eMJICHUE AIEKTPOIIPHUOOPOB,
KOHJICHCATOPBI, TEHEPATOP

Ban ne ['paada

TpeOyIOLUX NPUMEHEHUS 3HaHUN

IO JIEKTPOCTATHKE.

OOBbsicHeHHE YCTpOWCTBa U

IIPUHLIUIIA IEHCTBUSA DIEKTPOCKOIIA,
AIEKTPOMETPA, KOHIAEHCATOPOB,
re"Heparopa Ban ne ['paada.
OObsicHeHne paboThI
AJIEKTPOCTATUYECKON 3AIUTHI,
3a3eMJICHUS DJIEKTPOIPUOOPOB.
OmnpeneneHue ycioBUil MIPUMEHUMOCTH
Mojenel GU3NIeCKuX Tei: TOUSCUHBIN
3aps1, OQHOPOJHOE AIEKTPUUIECKOE
ToJie.

BrinomHeHre y4eOHbIX 3a/1aHHiM

Ha aHaJIN3 JIEKTPUYECKUX ITPOLIECCOB
(sIBJIEHUH1) C UCTIOJIb30BAHUEM
OCHOBHBIX IOJIOKEHUH U 3aKOHOB
ANEKTPOAMHAMUKU: 3aKOH COXPAHEHUS
IIEKTPUYECKOrO 3apsiaa, 3akoH Kyiona,
MTOTEHLIMATIBHOCTD
IEKTPOCTATUYECKOTO MOJISA, IPUHIINIL
CYNEPIO3ULINH IIEKTPUYECKUX TTOJIEN.
Hcnonp3oBanue [T-Trexnomoruu

pu padoTe C TOMOJHUTEIbHBIMU
HMCTOYHUKAMU UH(OpMaLIMK 10 TEME,
MX KPUTHYECKUHN aHAIN3 U OLICHKA
JIOCTOBEPHOCTH
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4.2

ITocTossHHBIN
AIEKTPUYECKUHN TOK

24

Cuna Toka. [TocTOSHHBIN TOK.
VYcnoBus cyiiecTBOBaHUS MOCTOSSHHOTO

QJICKTPUYCCKOI'O TOKaA. HMctounuku TOKA.

Hanpsxenne U u OJ1C &.

3akoH OMa 1 y4acTKa LETH.
DIEKTPUYECKOE COMPOTUBIICHUE.
3aBUCUMOCTH COMPOTUBIICHUS
OJIHOPOJHOTO TIPOBOJIHUKA OT €0
JUTMHBI ¥ TUIOIIAU TTOTIEPEYHOTO
cedyeHus. Y IeabHOE COMTPOTUBIICHUE
BEILIECTBA.

[TocnenoBaTenpHOE, TapalIeIbHOE,
CMEIIaHHOE COEUHEHUE MPOBOIHUKOB.
PacyéT pa3BeTBIEHHBIX AIEKTPUIECKUX
neneit. [IpaBmra Kupxroda.

Pabora a5ekTprudyeckoro Toka.
3akoH J[>xoyns-Jlenia.

MOIIIHOCTB JIEKTPUUECKOTO TOKA.
TennoBasi MOIITHOCTb, BbIIEIIsAEMAst
Ha PE3HUCTOpE.

OJIC v BHyTpeHHEE CONPOTUBIICHUE
UCTOYHHMKA TOKA. 3aKoH OMa

JUIS1 TIOJIHOM (3aMKHYTOI)
AJIEKTPUUECKON 1enu. MOIHOCTh

HCTOYHHKA TOKaA. KOpOTKOG 3aMBbIKaHHC.

KOHI[GHC&TOp B IICIIX ITIOCTOAHHOI'O
TOKa.

IIpoBenenue nNpsMbIX U3BMEPEHUN CUIIBI
TOKA Y HaNPSHKEHUS, KOCBEHHBIX
HU3MEPEHUH YJIEeIbHOTO CONPOTHUBIICHHUS,
O/J1C 1 BHyTpPEHHETO COMPOTUBIICHUS
HMCTOYHUKA TOKA, IPOBEICHUE
HCCIIEIOBAaHUN 3aBUCUMOCTEM
(bU3UYECKUX BETUYMH U ONBITOB

0 MPOBEPKE MPEI0KCHHOM TUITOTE3bI
MIPU U3YYCHUH 1IETIeH TTOCTOSTHHOTO
TOKA.

OmnpenencHue aOCONMIOTHBIX U
OTHOCHUTEJIBHBIX MTOTPEITHOCTEN
U3MEpeHUu (PU3NYECKUX BETUYHH.
OreHka rpaHull MOTPEITHOCTEH.
N3yyeHne KOpOTKOTO 3aMbIKaHUS
raJIbBAHMYECKOTO JIEMEHTA U OI[CHKa
BHYTPEHHETO COMPOTUBIICHHUS.
Pemenue pacu€THbIX 33724 ¢ SBHO
3aJaHHON U HESIBHO 3aJJaHHOU
(bU3UIECKON MOJIEITBIO

C UCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (GOPMYIT IOCTOSTHHOTO TOKA.
PelreHne kaueCTBEHHBIX 3a/1a4,
TpeOYIOIIUX MPUMEHEHUS 3HAHUU U
3aKOHOB MOCTOSIHHOTO TOKaA.
OOBsicHEeHHE YCTPOICTBA U MIPUHIIUIIA
JIEUCTBUS aMIIEpMETPa, BOIBTMETPA,
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TexHuyeckue yCcTpoucTBa U
TE€XHOJIOTUYECKUE IIPOLIECCHI:
aMIIepMETp, BOJIBTMETP, PEOCTAT,
CYETYUK DJIEKTPUUYECKON DHEPTUU

peocrara, CYETUMKA JIIEKTPUYECKON
DHEPTUMU.

BrinoHeHre y4eOHbIX 3a/1aHUi

Ha aHAJIA3 DJIIEKTPUUECKUX MPOLECCOB
(sIBJIEHUI) C UCTIOIB30BAaHUEM
OCHOBHBIX ITOJIOKEHUU U 3aKOHOB
ANEKTPOJUHAMUKHU: 3aKOHBI OMa

JUTA y4acTKa LENU U 11 3aMKHYTON
AJIEKTPUUYECKOU LEMH, 3aKOH
Jxoyna—Jlenua.

Pabota B rpymnmax rnpu o6Cyx1eHUH
BOIIPOCOB MEXKITPEIMETHOTO XapaKTepa
(Hanpumep, 1o TeMe «IEKTPUUECKUE
SIBIICHUS B TIPUPOEH)

4.3

Toxu B pa3au4HBIX
cpenax

DneKTpudecKas MpoBOJUMOCTb
Pa3JIMYHBIX BEUIECTB. DNEKTPOHHAs
IIPOBOJIUMOCTH TBEPABIX METAIIJIOB.
3aBUCHUMOCTH COITPOTUBJIEHUS METAIIJIOB
oT TemnepaTrypbl. CBEpXIPOBOIUMOCTb.
DIIEKTPUUYECKUM TOK B BaKyyMe.
CBoiiCTBa 3JIEKTPOHHBIX MYYKOB.
[MomynpoBoguuku. CoOCTBEHHAS U
MpPUMECHAsI IPOBOJUMOCTD
NoJIynpoBOAHUKOB. CBOMCTBA
p-n-niepexona. IlomynpoBOIHUKOBbIE
pUOOPHI.

DIIEKTPUYECKUN TOK B 3JIEKTPOJIATAX.

[IpoBeneH1e KOCBEHHBIX U3MEPEHUM U
HUCCIIEIOBAHUU 3aBUCUMOCTEN

MeXay (PU3NIECKUMU BETUIMHAMU
P U3YYEHUU TPOIECCOB MPOTEKAHUS
AIEKTPUYECKOr0 TOKA B METaJlIax,
AIEKTPOJIUTAX U MOIYIPOBOJHUKAX.
OmnpenencHue aOCONMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEM
n3MepeHui (PU3NYECKUX BETNYHH.
OueHka rpaHull MOTPEIIHOCTEH.
HabGntonenue snexktponnsa, u3yuyeHue u
00BbsSICHEHUE MPOBOAUMOCTH
AJIEKTPOJIUTOB, SKCIIEPUMEHTAIIBHOE
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DIIEKTPOIUTHYECKAs JUCCOLUALINS.
Onektponus. 3akoHbl Dapanes

JUISL DJIEKTPOJIN3a.

DIIEKTPUUYECKUN TOK B raszax.
CaMocTosATeNbHBIN U
HECAMOCTOSTEJIbHBIN pa3psl.
Paznuunble TUIBI CAMOCTOATENBHOTO
paspsana. Monnus. [1naszma.
TexHuueckue ycTporucTBa U
PaKTUYECKOE TPUMEHEHHUE:
razopas3ps/IHbI€ JaMIIbl, JJIEKTPOHHO-
JyueBas TpyOKa, MOJyNpOBOTHUKOBBIE
IpUOOpPBI: IO, TPAH3UCTOP,
(doronnoa, cBETOINO, TaJIbBAaHUKA,
paduHUpOBaHUE MEU, BBIIJIaBKa
AJIOMMHMS, JJIEKTPOHHASI MUKPOCKOIIMS

U3y4YEeHHE 3aKOHOB 3JIEKTPOJIU3a
Qapanes.

CHsTHE BOJBT-aMIIEPHOU
XapaKTEPUCTUKH THO/IA.

CpaBHeHHE TPOBOJUMOCTH METAJIIOB
U TIOJTYTIPOBOHUKOB.

N3y4yenune uckpoBoro paspsiia

U TIPOBOJIMMOCTH BO3/TyXa.

Pemrenne pacuéTHbIX 3a71a4 C SIBHO
3aJIaHHOM M HEeSIBHO 3aJJaHHOM
(bU3nIECKON MOJICTIBIO C
MCIOJIb30BAHUEM 3aKOHOMEPHOCTEM
MIOCTOSIHHOTO TOKA B Pa3JIMYHbIX CpEaax.
PelreHne kauyecTBEHHBIX 3a/1a4,
TpeOyIOIUX MPUMEHEHHUS
3aKOHOMEPHOCTEMN MOCTOSHHOTO TOKA

B Pa3IMYHbIX CpEaax.

OObsicHEeHNE YCTPONUCTBA U IPUHIIUIIA
JEUCTBUS Tra30pa3psIHbIX JIaMIl,
ANEKTPOHHO-TTY4eBOM TPYOKH,
MOJIYIIPOBOHUKOBBIX TPHUOOPOB: THUOA,
TpaH3uCTOpa, (PoTOAMOa, CBETOINOAA.
OOBsiCHEHHE CYTH MPOLECCOB:
raJIbBaHUKH, PAQUHUPOBAHUS MEJIH,
BBITIJIABKU QJTIOMHUHMUS, DIIEKTPOHHOM
MUKPOCKOITUU

Hroro no pazneny

54
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Pa3nen 5. ®uznyeckuii NPaKTHKYM

5.1 | dusnueckwmii 16 Cnioco6bl n3MepeHust Gu3nIecKux [IpoBeneHrne KOCBEHHbBIX U3MEPEHUI,
IIPAKTUKYM BEJIMYMH C HUCIOJIb30BAHUEM VCCIIEIOBAaHUN 3aBUCUMOCTEN

aHAJIOTOBBIX U IIU(PPOBBIX bu3NYeCKUX BETUYHH, TPOBEPKa
U3MEPHUTEIHHBIX MPUOOPOB U NPEI0KEHHBIX THIIOTE3
KOMIIBIOTEPHBIX JaTYNKOBBIX CUCTEM. (BBIOOD M3 pabOT, ONMCAHHBIX
AOGCONIOTHBIE M OTHOCHTETBHBIE B TEMAaTUYECKUX pa3zesiax
MIOTPEITHOCTH U3MEPEHUN QUBNYECKUX | «YYEHMUECKUN IKCIIEPUMEHT,
BenmmuuH. OIeHKa TPaHHMI 1abopaTopHBIC pabOThI, TPAKTHKYM))
MOrPEIHOCTEN

Uroro o paznemny 16

Pe3epBHOe Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB I10 ITPOIT'PAMME
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11 KJIACC

HaumenoBanne
pa3zenoB U TeM
y4eOHOro npeameTa

No
o/

KomnnuecTtBo
YacoB

[IporpammuoOe conepxanue

OCHOBHBIC BUJIBI JCATEITHHOCTH
oOy4Jaromuxcs

Pa3nen 1. DuekTpoauHamuka

1.1 MarsuTHoE 110J1€e

14

B3aumopelicTBre MOCTOSIHHBIX
MAarHUTOB U MPOBOJJHUKOB C TOKOM.
MarunurtHoe 1noJsie. BeKTop MarHuTHOM
uHAYyKIUU. [[pyuHImMn cynepno3unuu
MarHUTHBIX Nojen. JINHUM MarHUTHOM
WHTyKIIUH.

MaruuTtHoOe 1oJie MPOBOAHUKA C TOKOM
(mpsAMOTO IPOBOJIHUKA, KAaTYIIKU U
KpyroBoro BuTka). OneIT Dpcrena.
Cuna AMnepa, €€ HanpaBJICHHUE U
MOAYJIb.

Cuna Jlopenna, e€ HanpaBJIeHUE U
MOZyJb. JIBH>KEHHE 3apsyKEHHOU
YaCTHUILIbI B OTHOPOJHOM MarHUTHOM
noste. PaGora cuiel Jlopenna.
MarsuTtHOE 110JI€ B BEIIECTBE.
deppomMarHeTUKH, napa-

U IMaMarHeTuKH.

TexHnueckue yCcTpoucCTBa U
TE€XHOJOTUYECKHUE MPOLIECCHI:
MIPUMEHEHHE MOCTOSIHHBIX MAarHUTOB,

[IpoBeeHre KOCBEHHBIX U3MEPECHUI
CuiIbl AMIepa, mIpoBeJIeHUE
UCCIIEIOBAHUS 3aBUCUMOCTEN MEXTy
(U3HYCCKIMU BEIIMYMHAMH H OTTBITOB
10 MPOBEPKE MPEIOKCHHOM TUITOTE3bI
NIPY U3YYCHUHU JEHCTBHUS TOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM,
B3aUMOJICHCTBHS TTPOBOTHUKA

C MarHUTHBIM IIOJIEM.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIBHBIX MTOTPEITHOCTEN
U3MepeHui (PU3NIECKUX BEITNUHH.
OneHka rpaHuI] HOTPEIIHOCTEMN.
HccnenoBanye MarHUTHOTO MOJIS
ITOCTOSTHHBIX MarHUTOB, CBOMCTB
beppoMarHeTHKOB.

OrnpeneneHue yciaoBUM MPUMEHUMOCTH
MOJIENIA OJTHOPOJHOTO MarHUTHOTO
TTOJISL.

OmnpenencHue HaNpaBACHNS HHIYKITAN
MAarHATHOT'O ITOJIS IIPOBOJTHAKA C TOKOM,
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ANIEKTPOMArHUTOB, TECTEP-MYIbTUMETP,
ANEeKTpoABUTraTeNb SIKOOU, YyCKOpUTEIU
AJIEMEHTAPHBIX YACTHI]

cwibl AMnepa u cwisl JlopeHna.
N3yyeHune KapTUHBI JIMHUN UHIYKIUU
MarHUTHOTO MOJIS ITOJIOCOBOTO U
MOJKOBOOOPA3HOTO MOCTOSTHHBIX
MAarHuTOB, JJIMHHOTO HPSIMOTO
MPOBOJHUKA, 3aMKHYTOTO KOJIbIIEBOT'O
MPOBOJHUKA, KATYIIKH C TOKOM.
OOBsicCHEHHE B3aUMOJICHUCTBUS JIBYX
MIPOBOJHUKOB C TOKOM, JICHCTBUS CUJIbI
JlopeHiia Ha HOHBI DJIEKTPOIIUTA.
HabGmronenue nBrKeHUs mydka
AJIEKTPOHOB B MAarHUTHOM MOJIE.
N3yuyeHune npuHUIMUIA 1EHCTBUS
AIIEKTPOU3MEPUTEILHOTO MTPHOOpa
MarHUTORJIEKTPUUECKONU CUCTEMBI.
Pemienue pacu€THBIX 3a7a4 C SIBHO
3aJlaHHOM U HESBHO 3aJJaHHON
(bU3UIECKON MOJIEIIBIO

C MCMOJb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyr o Teme «MarHuTHOE TTOJIe».
Pelienune kauecTBEHHBIX 3ajad,
TPEOYIOITUX MPUMEHEHUS 3HAHUH

1o TeMe « MarHuTHOE II0JIEY.
OOBsicHeHHE YCTPOICTBA U MPUHLIUIIA
JIEVUCTBUSA SJIEKTPOMAarHuTOB, TECTEpa-
MYJbTUMETPA, JICKTPOJBUTATEIIS
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SAxo0u, yckoputenei r1eMeHTapHbIX
JaCTHII.

OOBsICHEHNE TIPUMEHEHHSI TIOCTOSTHHBIX
MarHuTOB

1.2

DJIEKTpOMarHuTHas
WHITYKITUS

13

SIBnenue 3H€KTpOMaFHI/ITHOﬁ HWHAYKIUH.

[ToTok BeKTOpa MarHUTHON UHIYKIIUH.
OJ1C unaykuuu. 3aKoH

BHGKTpOMaFHHTHOﬁ WHAYKIIUA CDapa):[esI .

Buxpesoe anekrpuueckoe nose. Toku
dyxo.

OJIC uHAyKIIMH B MPOBOIHUKE,
JBHDKYILIEMCS B OJHOPOJTHOM
MarHUTHOM I10JIE.

[IpaBuio Jlenua.

NuayktuBHocTs. KaTymka
WHJIYKTUBHOCTH B II€IIH MOCTOSIHHOT'O
ToKa. SIBienue camounaykuuu. IJC
CaMOMHAYKIIHH.

DHEPrusi MAarHUTHOTO MOJIS KaTYIIKH
C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.
TexHrnueckue ycTporucTBa U
TEXHOJIOTHYECKHUE MTPOIIECCHI:
WHAYKIIMOHHAS M€4b, COJICHOM, 3aIl1uTa
OT BJIEKTPHU3ALMHU TEJI IPU JBUKCHUH
B MarHUTHOM I10JI€ 3eMJIA

[IpoBenenue uccienoBaHus
3aBUCHUMOCTEH (PU3NUECKUX BETUYUH U
OTIBITOB T10 MTPOBEPKE MPE/ITIOKEHHOM
TUTIOTE3bI IPU U3YUYEHUU SIBICHUS
AIIEKTPOMArHUTHON UHIYKIIUH.
OmnpeneneHue HHAYKIIUA BUXPEBOTO
MarHyuTHOTO TTOJIS.

Omnpenenenue aOCOMOTHBIX U
OTHOCHUTEJbHBIX OTPEIIHOCTEN
U3MEpeHUN (PU3NIECKUX BEITHUUH.
OreHka rpaHull MOTPEUTHOCTEH.
DKCrepuMEHTabHOE U3yUeHUE TIPaBHIia
Jlenra.

HccnenoBanue sSBICHUS] CAMOUHTYKIINH,
3aBucumoctd IJ1C caMOMHAYKIIUU OT
CKOPOCTH U3MEHEHUS CUJIbI TOKA B IIEMH.
N3yueHne najieHus MarHuTa

B AJIIOMHUHHUEBOH (MeTHOI) TpyOe.
COopka MOJIeTH AIEKTPOMArHuTHOT O
reHeparopa.

Pelrenne pacu€THbIX 3a7a4 C SIBHO
3aJaHHON U HESIBHO 3aJaHHOU
(bU3nYECKON MOAEIBIO
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C MCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmys 1o Teme «IEeKTPOMarHUTHAs
WHIYKITAS.

Pemenue xauecTBEHHBIX 3a/1a4,
TPeOYIOMUX MPUMEHCHHUS 3HAHUH

0 TeMe «DJICKTPOMarHUTHAS
WHIYKITUSD).

OOBsICHCHHE OCHOBHBIX IMPUHITUIIOB
JEHCTBUS TEXHHUYECKUX YCTPOUCTB M
TEXHOJOTUYECKUX MPOIECCOB, TAKUX
KaK: MHAYKIIMOHHAS TICYb, COJICHOU/I,
3aIlMTa OT AJIEKTPHU3ALUU Tl

IPU IBUYKEHUU B MAarHUTHOM T10J1€
3emiu.

Pabota B rpymnmax rnpu o06CyX1eHUH
BOIIPOCOB MEXIIPEIMETHOTO XapaKkTepa
(HampuMmep, 1o TeMe
«DNEeKTPOMArHUTHBIC SIBJICHUS

B IIPUPOJIE»)

Uroro no pazneny 27

Pa3nen 2. KoneGanusi u BOJIHBI

2.1 | MexaHn4eckue 10 KonebarensHas cucrema. [IpoBeneHre KOCBEHHBIX U3MEPEHUH,
KoJeOaHwusI CBoOoanbIe KOTEOaHMUS. WCCJICIOBAaHUS 3aBUCUMOCTEN MEXTY

["apmoHHnueckue KonebdaHus.
Kunematrnueckoe U TUHAMUYECKOE
omnucaHue. DHEPreTUYECKOe OMUCaHUE
(3aKOH COXpaHEHUsI MEXaHUYECKOMN

(GU3NYECKUMU BETUYMHAMHU U OIBITOB
10 IPOBEPKE MPEITOKEHHON THIOTE3bI
IpU U3YYEHUU KOJIeOAHUN HUTSIHOTO U
MPY>KMHHOTO MasiTHUKOB,

65




sHeprum). BeiBoa nMHAMUYECKOTO
OTHMCaHUS TAPMOHUYECKUX KOJIeOaHu
U3 UX SHEPreTUYECKOTO U
KMHEMATUYECKOTO OMUCAHUA.
Ammutyna u dasza konedanuid. CBs3b
aMIUTUTYAbI KOJIEOAHUM UCXOTHON
BEJIMYUHBI C aMIUTUTYJJaMU KoJieOaHUi
€€ CKOPOCTU U YCKOPEHMUS.

[Tepuon u yacToTa KoJIeOAHMIA.
[Teproa Manbix CBOOOIHBIX KOJIEOaHMIA
MaremMaTtudeckoro magatHuka. [lepuon
CBOOOJHBIX KOJI€OaHUI MPYKMHHOTO
MasTHHKA.

[TonsiTue 0 3aTyxarommx KoJieOaHUsIX.
Boinyxnennbie konebanus. Pezonanc.
Pe3zonancnas kpuBas. BiausHue
3aTyXaHUs HAa BUJl PE30HAHCHOW KPUBOM.
ABTOKOJIEOAHMS.

TexHuueckue ycTpoucTsa u
TEXHOJOTUYECKUE IPOLECCHI:
METPOHOM, YacChl, KAUeJIl, My3bIKAJIbHbIE
WHCTPYMEHTHI, cericmorpad

BBIHY)KJICHHBIX U 3aTyXaIOIUX
MEXaHHYECKUX KoecOaHmi.
OmnpeneneHue abCONMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
u3MepeHui (U3NYECKUX BETUYKH.
Or1eHKa TpaHull MOTPEITHOCTEH.
HabnroneHue He3aBUCUMOCTH MEpUoia
MaJibIX KoJieOaHul rpy3a Ha HUTH

OT aMIUTUTY/IbI.

DKcnepuMeHTalIbHas TPOBEPKa 3aKOHA
COXpaHEHMs SHEPTUU MPU KOJIeOaHUIX
rpy3a Ha TIPY>KUHE.

HaGmronenue pesonanca.
OmnpeneneHue ycIoBUM MPUMEHUMOCTHU
MOJIEJIM MaTEMaTUUECKOr0 MasTHUKA H
UJI€aTLHOTO MIPYKHHHOTO MasTHHKA.
Pemenne pacuéTHbIX 3a7a4 C IBHO
3aJlaHHOM U HESIBHO 3aJaHHON
bu3HUecKol MOJEIbIO

C UCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB U
dbopmyr o Teme «MexaHnIeCKHe
KOJIEOAHHS».

Pemnrenne kauecTBEHHBIX 3a/1a4,
TpeOyIOMMUX MPUMEHEHUS 3HAHUI

1o TeMe «MexaHndecKnue KOJICOaHus .
OOBscCHEHHE YCTPOMCTBA M IPUHIIMIIA
JICUCTBUS METPOHOMA, YaCOB, KayelieH,
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MY3BIKATHHBIX HHCTPYMEHTOB,
ceficMorpada.

Hcnonws3oBanue I'T-TexHonorum

npu paboTe ¢ TOMOJHUTEIbHBIMU
UCTOYHUKAMHU HHPOPMAIIHH 110 TeMe, UX
KPUTHYECKUN aHAIHU3 B OI[EHKa
JIOCTOBEPHOCTH

2.2

DJIEKTPOMArHUTHBIE
KoJeOaHus

15

Konebarenbhblii kouTyp. CBOOOAHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHus

B HJICATHHOM K0JIEO0ATEIbHOM KOHTYpE.
®opmyna Tomcona. CBsi3b aMILTATY/IbI
3apsiia KOHAEHCATOpa C aMIUIUTY 101
CWJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.
3aKOH COXpaHEHUS YIHEPTUH

B HJICAJIbHOM KO0JIe0aTeIbHOM KOHTYDE.
3aTyXarolue 3JIeKTPOMArHUTHbIE
KojeOanus. BeIHY X 1eHHbIE
AIIEKTPOMArHUTHBIE KOJIeOAHMS.
[TepemenHbIii TOK. MOITHOCTH
NEPEMEHHOIr0 TOKa. AMIUTUTYAHOE U
JEUCTBYIOILIEE 3HAUCHUE CHUJIBI TOKA U
HANPSDKSHUSI TIPU pa3TuvHon Gopme
3aBUCUMOCTH MIEPEMEHHOTO TOKA

OT BPEMEHH.

CunHycou1anbHbIi IEPEMEHHBIN TOK.
Pe3ucTop, KOHAEHCATOP M KaTyIIKa
WHYKTUBHOCTH B LEMU

[IpoBeeHre KOCBEHHBIX U3MEPEHUN 1
HCCIIEJIOBAHUS 3aBHCUMOCTEHN
(bU3UYECKUX BEJIMYUH MPU U3YyUCHHUH
AIIEKTPOMArHUTHBIX KOJIEOAHUM U TIeTIeH
MIEPEMEHHOI0 TOKA.

Omnpenenenue aOCOMOTHBIX U
OTHOCHUTEJIBHBIX MTOTPEIIHOCTEN
U3MEpeHU (PU3NUYECKUX BETUUYHH.
OrneHka rpaHui] OTPEITHOCTEM.
N3yuyeHune ycTpoiicTBa U MPUHLIMIIA
nercTBHs TpaHchopMaTopa.
Habmronenne 31eKTpOMarHuTHOTO
pe30oHaHca.

N3ydenue ocuniuiorpaMmm
AIIEKTPOMArHUTHBIX KOJIEOaHMUIA.
Pelrenne pacu€THbIX 3a7a4 C SIBHO
3aJaHHON 1 HEIBHO 3aJJaHHOU
(bu3nYeCKOr MOJEIBIO

C UCIOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopmys o Teme «IIEeKTPOMArHUTHbIE
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CHHYCOUJAIBHOIO IEPEMEHHOTO TOKA.
Pe3onanc TokoB. Pe3oHaHC
HaIIPSKCHUN.

Nneanvublit Tpanchopmatop.
[IpousBoacTBo, niepenaya u
noTpeOJIeHNE AIEKTPUUECKON SHEPTUU.
DKOJIOTUYECKHE PUCKHU

IIPU MPOU3BOJICTBE MIEKTPOIHEPTUH.
Kynbprypa ncnonb3oBaHus
AJEKTPOIHEPTUH B TOBCEHEBHOM
KU3HHU.

TexHuuyeckue yCTporucTBa U
TEXHOJIOTUYECKHE MPOLECCHI:
ANEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOTO TOKA, TUHUU
JIEKTponeperay

KOJICOaHUS.

Perienne kaueCcTBEHHBIX 3a/1a4,
TpeOYIOMUX MPUMCHCHHUS 3HAHUH

o TeMe «JICKTPOMATrHUTHEIC
KOJICOaHUS.

CpaBHEHHE MEXaHUYCCKUX H
AJIEKTPOMArHUTHBIX KOJICOaHUH.
OOBsICHEHUE YCTPOWCTBA M MPUHITUTIA
JEHCTBUS JICKTPUIECCKOTO 3BOHKA,
reHepaTopa MePEeMEHHOTO TOKa, JTMHHUHI
AJIEKTpOTepeIay.

OmnpeneneHue yCaoBUH MPUMEHUMOCTH
MOJIEJIH UJIeaTbHOI0 KOJIe0aTeIIEHOTO
KOHTYpa.

AHann3 ¥ OIICHKA MOCICACTBUM
HCITOJIh30BAHUS PA3ITMYHBIX CTIOCOO0B
MIPOM3BOICTBA JIEKTPOIHEPTUU

C TIO3UIINN DKOJIOTTYECKOU
0€30MacHOCTH; IPEeACTaBICHUN

0 paIrMoOHAIBFHOM IPHUPOIOTIOIH30BAHUH
(B mpoliecce MoJAroTOBKU COOOIICHU,
BBITIOJITHCHUH TPYIIIIOBBIX IIPOSKTOR)

2.3

Mexaanuyeckue u
3JIEKTPOMATrHUTHBIE
BOJTHBI

10

MexaHH4eCKre BOJHBI, YCIIOBUSA UX
pacnpoctpanenus. [lonepeunsie n
MPOJI0JIbHBIE BOJHBL. [lepro, ckopocTh
pacpOCTPAHEHHUS U JJIMHA BOJIHBI.
CBoMcTBa MEXaHMYECKHUX BOJIH:

HaGmronenne o6pasoBanus u
pactpoCTpPaHECHHS TTOTIEPEUHBIX

Y TIPOJIOTILHBIX BOJIH, OTPAXKCHUS U
npesioMIIeHUs, HHTep(epeHInn

U TP PAKITIN MEXaHUYECKUX BOJIH,
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OTpa)XeHHUEe, NPEJIOMIICHHE,
uHTepepeHuns u Tudpakims.

3ByK. CKOpOCTb 3BYKa. [ pOMKOCTB
3Byka. BeicoTa ToHa. TemOp 3ByKa.
[IlymoBoe 3arpsi3HEHHE OKpY>Katolen
Cpenbl.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CIIOBUS
U3ITYYCHUS DJIEKTPOMArHUTHBIX BOJTH.
B3anmnas opreHTaIs BEKTOPOB

B, E, U B DIeKTPOMArHUTHO#H BOJIHE.
CBoiicTBa JIEKTPOMArHUTHHIX BOJIH:
OTpa)K€HHE, MPEIOMIIEHNUE,
NOJIIpU3aLNs, UHTEPHEPEHITHUS U
nudpaxims.

[IIxana 3JIeKTPOMarHUTHHIX BOJIH.
[IpuMeHeHue 3JIeKTPOMarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[IpyuHUMIIBI PaANOCBS3HU U TEJIEBUACHUS.
Papunonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPY’KAIOIIEU CPEIBI.

TexHuueckue ycTporucTBa U
MPaKTUYECKOE IPUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTBI, pajap,
paauonpuEMHUK, TEIEBU30P, AaHTCHHA,
tenedon, CBU-neub, ynbTpa3zByKkoBas
JIMarHOCTUKA B TEXHUKE U MEIUIIHE

aKyCTHYECKOr0 pe30HaHCa, CBA3U
I'POMKOCTH 3BYKa U BBICOTHI TOHA

C aMIUTUTYI0M U YaCTOTOM KOJIeOaHU.
N3ydeHue CBOWCTB yJIbTPa3ByKa U €ro
MIPUMEHEHUS.

HccnenoBanue CBOMCTB
AIIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE,
npesioMJICHHE, TOoIspU3aus,
nudpakiys, uHTephepeHIus.
Oo6napyxeHne HHPpaKpacHOro u
yIbTPadHOIETOBOIO U3ITYUCHUH.
CpaBHEHHE MEXaHUYECKUX U
AIEKTPOMArHUTHBIX BOJIH.
OnpeneneHue ycioBUl MPUMEHUMOCTH
MOZEIN TAPMOHHYECKOM BOJIHBI.
PelreHne kauecTBEHHBIX 3a/1a4,
TpeOyIOIUX MPUMEHEHHUS 3HAHUH

1o teMe «MexaHuyeckue u
AIIEKTPOMArHUTHBIE BOJHBI.
N3ydenue nmapamMeTpoB 3ByKOBOM
BOJIHBI.

N3yueHne pacripoCcTpaHEHUs 3ByKOBBIX
BOJIH B 3aMKHYTOM MPOCTPAHCTBE.
OOBsicHEHHE YCTPONCTBA U MPUHIIUTIA
JEUCTBUS MYy3bIKaJIbHbIX HHCTPYMEHTOB,
panapa, paIuONpUEMHIKA, TEJIEBU30PA,
aHTeHHbI, Tenedona, CBY-neun.
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OOBbsicHEHUE YIbTPa3BYKOBOI
JIMarHOCTHUKH B TEXHHUKE U MEIUIIMHE.
Hcnons3osanue IT-Ttexnomorui

npu paboTe ¢ TOMOJHUTEIbHBIMU
HMCTOYHUKAMU WH(OPMALIUH 10 TEME,
WX KPUTUUYECKHUI aHATU3 U OlLIEHKA
JIOCTOBEPHOCTH.

AHam3 1 oIleHKa NOCIEACTBUN
IITyMOBOTO U AJICKTPOMArHUTHOTO
3arpsi3HEHUS OKPYKAIOIIEH CpeIb

C TTO3UIINU PKOJIOTHYECKOU
0€30MacHOCTH; MPE/ICTaBICHU I

0 pPallMOHAILHOM MIPUPOAOTI0IB30BAHUM
(B mporiecce MoAroTOBKU COOOIIEHUH,
BBITIOJITHEHUH TPYIIIIOBBIX IIPOSKTOR)

2.4

Onrtuka

25

[IpssMonuHEHOE pacIpOCTPAHEHUE

CBETa B OJHOPOJHOM cpene. JIyu cBera.

ToyeuyHbI UICTOYHUK CBETA.
OtpaxeHnue cBeta. 3aKOHbI OTPAKEHUS
cera. [locTpoenune nzobpakeHuit

B TiockoM 3epkaie. Chepudeckue
3epKaa.

[Ipenomnenue cBeTa. 3aKOHbI
npeaoMJIeHUs cBeTa. AOCOTIOTHBIN
MOKa3aTeJib MPEIOMIICHUS.
OTHOCHUTENBHBIN TOKA3aTENb
nperaomieHus. IToCTOSHCTBO 4acCTOTHI

Habaronenne onTuuecKux sIBJIIEHUIA,
MPOBE/ICHUE KOCBEHHBIX U3MEPEHU,
HUCCIIEOBAHMS 3aBUCUMOCTEN
(U3UIECKUX BEJIMYMH U OIBITOB

T10 ITPOBEPKE MPEAI0KEHHON TUIIOTE3BI
MIPYU U3YYECHUH SIBIICHUMN TTPEITOMIICHUS
CBETa Ha TPaHUIIE pa3jeiia IBYX Cpe/l,
MIPEIIOMJICHHS CBETA B COOMpArOIICH 1
paccenBaroIIeH JTMH3aX, BOJTHOBBIX
CBOMCTB CBETa.

HaOmronenre mojHOro BHYTPEHHETO
OTpaXCHUSI, N3YUYCHUE MOJAEIN
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CBETa U COOTHOUIECHHE JJINH BOJH
[IPU NIEPEX0/I€ MOHOXPOMATUYECKOTO
CBETa Yepe3 rpaHulIly pasjesia IByX
ONTUYECKUX CPEI.

Xon nyden B mpusme. Jlucnepcus csera.
CnoxHbIN cocTaB Oenoro ceta. LIBer.
[TonHOE BHYTpEHHEE OTpaXKEHHUE.
[IpenenbHbIN yroi MojaHoro
BHYTPEHHETO OTPAXKCHUS.
Coluparomue U paccerBarOIIUe JTMH3HI.
Tonkas nuH3a. DOKYCHOE PaCCTOSAHUE U
ONTUYECKas CUJIa TOHKOW JIMH3BI.
3aBUCUMOCTH (POKYCHOTO pACCTOSTHUS
TOHKOU c(peprIecKOit JIMH3HI OT €€
T€OMETPHUH U OTHOCHUTEIIBHOTO
MOKAa3aTes IPEJIOMIICHUS.

dopMyJia TOHKOU JIMH3BI. Y BEJINYEHHE,
JTaBaeMo€e JIMH3O0M.

XoJ sy4a, IpOLIEAIETO JIUH3Y 10/
IIPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckom ocu. [loctpoenue
U300paKEHUN TOYKH U OTPE3Ka MPSIMOi
B COOMPAIOIUX M PACCENBAIOIINX
JIMH3aX U UX CUCTEMaX.

Onrtuueckue npubopsl. Pazpemaromas
crocoOHoCTh. ['1a3 Kak onTuueckas
cucTema.

CBETOBOjIA.

[Tonydyenue n300pakeHus B CUCTEME
U3 IUIOCKOTO 3€pKaja 1 JUH3HI,

B CUCTEME U3 JBYX JIUH3.
KoHcTpyupoBaHue TeIeCKOMUYeCKUX
CHCTEM.

N3yueHue nonsipusaiu cBeTa,
OTPaXEHHOT'O OT MOBEPXHOCTHU
JUDJICKTPUKA, U3YUCHUE
uHTep(EPEHIINH JIA3EPHOTO U3TYyUSHUS
Ha JIBYX IIETSX.

[TonmyueHue criekTpa U3IydeHUs
CBETOMO/1a TIPU MTOMOIIH
TU(GPaKIIMOHHON PEIIETKY.

Pemenne pacuéTHbIX 3a7a4 C IBHO
3aJlaHHOM U HESBHO 3aJaHHON
(bU3UIECKON MOJIEIIBIO

C MCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o teme «OnTHKAY.

Pelienue kauecTBEHHBIX 3a/a4,
TPEOYIOITUX MPUMEHEHUS 3HAHUH

1o TeMe «OnTUKay.

[TocTpoeHue u pacué€T N300pakeHUH,
CO3/1aBa€MbIX IJIOCKUM 3€pKajioM,
TOHKOU JIMH30.

OrnpeneneHue yCiaoBUM MPUMEHUMOCTH
MOJIEJT TOHKOM JIMH3BI;, TPAHMI]
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[Ipeneinsl npuMEHUMOCTH
F€OMETPUUECKOU ONTUKHU.

BonnoBas ontuka. MaTephepeHmms
cBeTa. KorepeHTHBIC HCTOYHHKH.
VYcnoBust HAOMIOEHUS MAKCUMYMOB U
MUHHUMYMOB B HHTEP(PEPECHIIMOHHON
KapTHHE OT JIBYX KOT€PEHTHBIX
UCTOYHHKOB. [IprMepsI Ki1accuyecKux
UHTEPPEPECHIIMOHHBIX CXEM.
Hudpakuus csera. udpakunonHas
pemérka. Y clioBue HaOIIOICHUS
TJIABHBIX MAKCUMYMOB TIpH TIaJICHUU
MOHOXPOMATHYECKOTO CBETA

Ha JUQPAKIUOHHYIO PEIIETKY.
[onsipu3zanus ceera.

TexHuyeckue yCTporucTBa U
TEXHOJIOTUYECKHUE MPOLIECCHI: OUKH,
JyTia, Mepuckomn, ¢goToanmapar,
MHUKPOCKOII, TPOEKIIMOHHBIN ammapar,
IPOCBETJICHHUE ONTUKU, BOJIOKOHHAS
ONTHKA, MTU(PpaKIIOHHAS pEIIETKa

IPUMEHUMOCTH T€OMETPUIECKON
OTITUKH.

OObsicHeHre 0COOEHHOCTEH MPOTEKaHUs
ONITUYECKHUX SBICHUI: MHTEPPEPEHIINH,
Judpakiuy, TUCIEPCUH, TTOTHOTO
BHYTPEHHETO OTPa’KEHUSI.

OObsicHeHHE YCTPOMUCTBA U IPUHIIUIA
JIEHCTBHSI OYKOB, JYIIbI, IIEPUCKOIIA,
doToarmnmnapaTa, MUKPOCKOTIA,
MPOEKIIMOHHOTO anmnapara,
Tu(GPaKIIMOHHON PEIETKH, BOJOKOHHON
OTITHKH.

OObsicHeHNE POCBETICHUS ONTUKH.
Pabota B rpymnmax rnpu o6CyX1eHUH
BOIIPOCOB MEXIPEIMETHOTO XapaKTepa
(manpumep, o Teme «CBETOBbIE
SIBJICHUSI B TIPUPOIE»)

Hroro no pasneny

60

Pazaen 3. OcHOBBI clielIUATBLHON TeOPHHM OTHOCUTENBLHOCTH (1ajiee - CTO)

3.1

OcHOBBI
CIIELIUAJIbHOU TEOPUU
OTHOCUTEJIbHOCTH

5

[ paHuIBI TPUMEHUMOCTH KIACCHYECKOU
MexaHukH. [locTynaTel cnennanbHOM
TEOPUU OTHOCUTEIBHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOM

[IpoBeeHre KOCBEHHBIX U3MEPEHUI
MMITYJIbCA ¥ DHEPTUU PEISITUBUCTCKHUX
yacTtull (o gortorpadusiMm TPEKOB
3apSKEHHBIX YaCTHUI] B MATHUTHOM

72




untepBal. [IpeobpazoBanus JlopeHiia.
VYcioBue NPpUYNHHOCTH.
OTHOCUTENBHOCTh OTHOBPEMEHHOCTH.
3ameuieHue BpEMEHH U COKPAIllCHUE
JUTUHBI.

DHeprus U UMITYJIbC PEIATUBUCTCKON
YaCTHULIBI.

CBs13b Macchl C SHEPTUEH U UMITYJIbCOM
PENATUBUCTCKON YaCTULIBI. DHEPTruUs
IIOKOSI.

TexHuueckue ycTporucTBa U
TE€XHOJIOTUYECKUE ITPOLIECCHI:

CIIyTHUKOBBIE TPUEMHUKH, YCKOPUTEIU
3apsKEHHBIX YaCTHII

mnoJje).

AHanu3 1 onrcaHue PU3NIECKUX
SIBIICHUH C MCTIOIh30BAHUEM ITOCTYJIATOB
CHEIUATBHONU TEOPUU OTHOCUTEIBHOCTH.
OOBsICHEHUE TIPUHIINATIA JIEHCTBUS
CIIyTHUKOBBIX TPHEMHHUKOB,
YCKOpHTEJIEH 3apsIKEHHBIX YaCTHII

Wtoro no pazneny 5
Paznen 4. KBantoBasi pusuk
4.1 | KopnyckynsipHo- 15 PaBHOBECHOE TEIIIOBOE U3IIyYEHUE [IpoBeneHre KOCBEHHBIX U3MEPEHMIA,

BOJIHOBOM TyaJIM3M

(n31ydeHue abCOIIOTHO YEPHOTO TEa).
3akoH cMemienus Buna. ['unoresa
[InaHka o KBaHTax.

®oToHBI. DHEPrHUs U UMITYIbC (POTOHA.
dororddekr. OnpiTel A.I'. CToserosa.
3akonbl hoTodrhdekra. YpaBHeHue
OviHmTeiHa 1a Gorodddexra.
«Kpacuas rpanuna» porodddexra.
JlaBneHue cBeTa (B 4aCTHOCTH,
JIaBJI€HUE CBeTa Ha a0COJIIOTHO

WCCIIEIOBAHUS 3aBUCUMOCTEH MEXITy
bU3HYeCKUMHU BETUIMHAMHU

pu 3ydeHuu sBiaeHus porodddexTa.
OmnpenencHue aOCONMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MEpeHUN (PU3NIECKUX BEIIMUHNH.
OueHka rpaHul] HOrPEUTHOCTEM.
Pelrenne pacu€THbIX 3a7a4 C SIBHO
3aJaHHON U HESIBHO 3aJJaHHOU
(bU3UYECKON MOJICTIBbIO
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MOTJIOMIAIONTYIO0 U a0COIOTHO
OTPaXKAIOIIYI0 TOBEPXHOCTH). OMBITHI
I1.H. JleGenena.

BonnoBble cBOliCTBa yacTull. BoyHbI
ne bpoia. JlniiHa BoiHbl ne bpoiis u
pa3Mepbl 00JaCTH JIOKATU3ALUH
JBIDKYIIEHCS YaCTHUIIBI.
KoprnyckynsipHO-BOTHOBOH Ayalnu3M.

Judpakiuus 371eKTPOHOB Ha KpUCTaJlIax.

Cnenudurika u3mMepeHuit B MUKpOMHUDE.
CoOTHOILIEHUSI HEOTIPECTEHHOCTEN
I'efizenbepra.

TexHuyeckue yCTporucTBa U
TE€XHOJIOTUYECKHE MTPOLIECCHI:
CHEKTPOMETP, GOTOIIEMEHT,
dboTogaTIUK, TYHHEIbHBIA MUKPOCKOTI,
COJIHEYHas OaTapesi, CBETOIUO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «KBaHTOBBIE
SABJICHUSI».

Peluienue kauecTBEHHBIX 3a/aY,
TpeOYIONIUX MPUMEHEHUS 3HAHUN

1o TeMe «KBaHTOBBIE SIBICHUS.
Onpenenenue yCioBUil NPUMEHUMOCTH
KBAaHTOBOM MOJIEJIN CBETA.

AHaJu3 KBaHTOBBIX MPOIIECCOB

C HCIOJIb30BAaHWEM YpaBHEHUS
OuHmTeitHa s Gorodddekra,
MPUHIIMIIA COOTHOIIEHU I
HeonpeaenéHHocTH [ eizendepra.
OObsicHeHNE PUHIIUIIA ACHCTBUS
CHEKTpOMETpa, (hOTOIIEMEHTA,
dboTogaTUMKA, TYHHEITBHOTO
MHUKpPOCKOTIa, COJTHEUHOM OaTapew,
CBETOAMO/IA.

Hcnonb3oBanue [T-Trexnomorni

npu paboTe C TOMOIHUTEILHBIMH
MCTOYHUKAMHU MHGOPMAIIHH 10 TEME,
VX KPUTHYECKUHN aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka aroma

OnEBITH TTO HCCICA0BAHUIO CTPOCHUA
aroma. HnaHeTapHaﬂ MOACIIb aTOMa

Pesepdopna.
[Toctynater bopa. M3nyuyenue u

OnpeneneHue AIUHBI BOJTHBI JIa3€PHOTO
W3J1yYEHHS.

HaOmroneHnue nuHEHYaThIX CIIEKTPOB.
HccnenoBanue criekTpa pa3peKeHHOTO
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HOrJolEeHne (OTOHOB MPHU MEPEXOE
aToma C OJTHOIO YPOBHs dHEPTUU

Ha JIPYyroMu.

Bunsl cnexktpoB. CriekTp ypoBHEM
SHEPIruM aTomMa BOAOpOAa.
CHOHTaHHOE Y BBIHYXJAEHHOE
u3JIlydyeHue ceerta. Jlasep.
TexHuuyeckue yCTporucTBa U
TE€XHOJIOTUYECKHE MPOLECCHI:
CIIEKTpaJIbHbIN aHAIU3 (CIIEKTPOCKOI),
Ja3ep, KBAHTOBBI KOMIIBIOTED

aTOMapHOT'0 BOJOPOa U U3MEPEHUE
noctosiHHoM Punbepra.

N3yyeHune ycTpouCcTBa U IEUCTBUS
CUE€TYMKA HOHU3UPYIOUIUX YACTHII.
Onpenenenue yciuoBUid MPUMEHUMOCTH
Mmozenu atoma Peszepdopra.
OOBsicHeHHE MPUHITUTIA JEHCTBUS
CIEKTPOCKOIIa, Ja3epa, KBAaHTOBOTO
KOMIIbIOTEpA.

AHau3 KBAaHTOBBIX MPOIIECCOB

Ha OCHOBE NIEPBOTO U BTOPOTO
noctynaroB bopa

4.3

®du3nka aTOMHOT'O
aapa u
3JIEMEHTAPHBIX
YaCTHI]

Hyxkionnas monens siapa [ eitzen6epra—
NBanenko. 3apsn sapa. MaccoBoe
yucio saapa. M3otomsl.
PannoakTuBHOCTH. Anba-pacna.
DNEeKTPOHHBIN U TTO3UTPOHHBIN OeTa-
pacnazn. ['aMma-u3nydeHue.

3aKoH paAMOaKTUBHOrO pacnaja.
PaanoaktrBHBIE H30TOIBI B IPUPOJIE.
CBoiiCTBa MOHUBHUPYIOIIETO U3TYyUYCHHUS.
BinusiHre paainoakTUBHOCTH Ha KUBBIE
opranu3Mebl. EcrecTBeHHbIN (HOH
m3nydeHus. Jozumerpus.

DHeprus CBsI3U HYKJIOHOB B sJIpe.
Anepnsie cuibl. JledekT macchl spa.
Snepuble peakunu. Jlenenue u CUHTES

[IpoBenenue usMepeHuit
pajioaKTUBHOTO oHA

C HCTOJIb30BAaHUEM JI03UMETpPA U
HCCIIEJOBAHUE TPEKOB YACTHI]

(1o ToToBBIM (poTOrpadusim).
N3yuenue nornomieHus 0eTa-4acTHil
AJTIOMUHHEM.

OnpeneneHue yciaoBUl MPUMEHUMOCTH
MOJIEJIA ATOMHOTO A1pa.

AHaNN3 U ONUCAHUE SIACPHBIX PEAKLIUMA
C UCIIOJb30BAHUEM ITOHATHH MacCOBOE
YUCJIO U 3apsijl siApa, SHEPTUsl CBSI3U
A/lpa, 3aKOHOB COXpAaHEHUs 3apsja,
MacCOBOI'0 YKCJIA U SHEPTUH B SIAECPHBIX
peaKIusaX, 3aKOHA PaIUOAKTUBHOTO
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snaep. SAnepusie peakTopsbl. [IpoGiaemMbl
YIPaBIISIEMOTO TEPMOSIAEPHOTO CUHTE3A.
DKOJIOTMYECKHUE aCIEKThl pa3BUTHUA
SIZICPHON DHEPIETUKMU.

MeTobl perucTpaluy U UCCIAETOBAHUS
3JIEMEHTAPHBIX YaCTHIL.
dyHIaMEHTaIbHBIE B3aUMO/ICHCTBUSL.
bapuonbl, ME30HBI U JIENITOHBI.
[Ipencrasnenue o CrangapTHOM
Mojenu. KBapk-riitooHHas MOJIEIb
aJIPOHOB.

®u3suka 3a npeaenamu CTanaapTHON
Mozenu. TémHass MaTepust U TEMHAsS
SHEprusl.

EnunctBo pusnyeckoit kapTUHBI MUpA.
TexHuyeckue yCTpoucTBa 1
TE€XHOJOTUYECKUE MPOLIECCHI: JO3UMETD,
KaMepa Bunbcona, siaepHbIid peakTop,
TEPMOSIAEPHBIN PEAKTOP, ATOMHAs
O6oM0a, MarHUTHO-PE30HAHCHAS
Tomorpadus

pacraja.

OOBbsicHeHNE NPUHLUIIA ACHCTBUS
JI03UMeTpa, Kamepsl BuinbscoHa,
AJIEPHOTO PEAKTOpa, TEPMOSAEPHOTO
peakTopa, aTOMHOM 60MOBI, MATHUTHO-
pPE30HaHCHOM TOMOorpaduu.

AHanu3 ¥ OLIEHKA BIUSHUSA
PaaOaKTUBHOCTH Ha KUBbIE
OpraHU3MBbl, a TAKXKE MOCIEICTBUMA
pPa3BUTHUSA SAEPHON SHEPTETUKH

C TTO3UIINU DKOJIOTHYECKOU
0e30MacHOCTH; MPECTaBICHUN

O pallMOHAIBHOM IIPUPOOINOIB30BAHUU
(B mpotiecce NOArOTOBKM COOOIIEHUH,
BBITIOJIHEHHUS TPYIIIOBBIX IPOEKTOB)

Hroro no pasneny

25

Paznen 5. DjieMeHTHI aCTPOH

OMMH U ACTPOPU3UKH

5.1

DeMEHTBI
aACTPOHOMHH U
acTpoPpu3NKu

12

Dranbl pa3BUTUSL ACTPOHOMUMU.
[IpuknagHOE 1 MUPOBO33PEHUECKOE
3Ha4YeHUE acTpoHOMUU. [[puMeHUMOCTh
3aKOHOB (DU3UKH JJIsI OOBACHEHUS

Hab6ntonenue 38€3aH0r0 HEOA
HEBOOPYKEHHBIM I1a30M

C UCIIOJIb30BAaHUEM KOMITbIOTEPHBIX
MIPUJIOKEHUM ISl ONIPEIEIIEHUS
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MPUPOJIbI KOCMUUYECKUX OOBEKTOB.
MeToapl aCTpOHOMUAYECKUX
uccinenoBaHnid. CoBpeMEHHBIE
ONTUYECKUE TEIIECKOIIbI,
pPaInuOTENIECKOIbI, BHEATMOChEepHAas
aCTPOHOMUSI.

Bun 38€31H0T0 HebOa. Co3Be3aus, spKue
3BE3/bl, TJIAHETHI, UX BUAUMOE
JIBIDKCHHUE.

CosniHeuHasi cucTema.

Connue. ConHeuHass aKTUBHOCTD.
Ncrounuk sneprun CosiHIA U 3BE3.
3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jlnarpamma «CHeKTpajJbHbIN KJIacC —
CBETUMOCTBY». 3BE3/IbI TJIABHOM
MOCJIEI0BATEIBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTbY JIJIs 3BE3]1
[JIAaBHOM MOCJIEI0BATEIBHOCTH.
BryTpeHHee ctpoeHue 3BE3.
CoBpeMeHHbIE MPEICTABICHUS

0 MPOUCXOKIAEHUH U 3BOToIMU ConHia
U 3BE3]1. DTalbl )KU3HU 3BE3I.
Muteunsiii [1yTe — Hama ["anakTuka.
[Tonoxxenue u nrxxenne ConaHua

B ['aymaktrike. TUMBI TalaKTHK.
Papnoranaktuku u kBa3zapel. YépHbie
JBIPHI B SiIpax rajlakTUK.

ITOJIOJKCHMS HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOTO NOJIymapus u
ApKUE 3BE3BI.

Ha6ntonenue B Teneckon JIyHsl, miaHer,
TYMaHHOCTEW U 3BE3IHBIX CKOIUICHUN.
VYuyactue B TUCKYCCHH O pOJU
aCTPOHOMHUH B COBPEMEHHOM KapTUHE
MHpPA, B IPAKTUYECKOU AEATEIHLHOCTH
YeJI0BeKa U JajJbHEHIIEM HayYHO-
TEXHUYECKOM Pa3BUTHUH.

IToaroroBka coOOIIEHUN O METOAAX
MOJIYYEHUSI HAYYHBIX aCTPOHOMUYECKUX
3HAHUH, OTKPBITUSIX B COBPEMEHHOMN
ACTPOHOMUHU.

[IpumeHeHne OCHOBOIIOIAraArOIINX
ACTPOHOMHUYECKUX MTOHITHM, 3aKOHOB U
TEOPHH IS aHAIN3a U O0BICHEHUS
(U3UICCKHUX TPOIIECCOB, MPOUCXOISIINX
B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX,

B MEXTaJJAKTUYECKOM CpeJie, TBUKECHUS
HEeOCCHBIX TEJI, DBOIIOINH 3BE3]] U
BcenenHnoit
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Bceenennas. Pacuunpenue BeeneHHom.
3axon Xa0b0na. Paz0eranue rajakTuk.
Teopus bosbiioro B3psiBa. PennkroBoe
U3IIyYEHUE.

Macumtabnas cTpykTypa BeeneHHo.
MeraranakTuka.

Hepeménnbie npo6iieMbl aCTpOHOMHH

Hroro no pazgeny

12

Pa3nen 6. ®u3nyeckuii NPaKTUKYM

6.1 | ®usnueckuii 16 Crioco0b1 m3MepeHust GPU3NICCKUX [TpoBeieHNEe KOCBEHHBIX U3MEPCHUI,
IPAKTUKYM BEJIMYHH C HCIIOIh30BAHUEM UCCJICIOBAaHUN 3aBUCUMOCTEH

QHAJIOTOBBIX U ITU(POBBIX (bU3UYECKUX BEJIUYUH, TPOBEPKa
U3MEPUTEIIBHBIX TPUOOPOB U MIPEJIOKEHHBIX TUITOTE3 (BBIOOP
KOMITHIOTEPHBIX TATYNKOBBIX CUCTEM. 13 paboT, ONMKMCAHHBIX B TEMAaTHYECKHUX
AOGCOIOTHBIE U OTHOCUTEIIBHBIC pasnenax «Y4eHHYECKUH SKCIIEPUMEHT,
HOTPELIHOCTH U3MEPEHUN PU3NYECKUX | JabopaTopHbIe PabOTHI, IPAKTUKYM))
BennunH. OlieHKa TpaHuIl
MOrPEIIHOCTEN

Uroro no pazneny 16

Paznen 7. O0001na0111€e MOBTOPEHUE

7.1 CucremaTuzamus u 15 O06o001IeHNE B CHCTeMaTH3AIUS YyacTtue B JUCKYCCHH O POJIA (PU3HKHU 1

00o011IeHne
MPEIMETHOTO

COJICp KaHMS U OTIHITA
NeSITETHHOCTH,
MPUOOPETEHHOTO
MIpU U3yYEHUHU Kypca

COZEpKaHUsl pa3/IesioB Kypca
«Mexanukay, «MonexkynsapHas hu3nKa
U TEPMOJUHAMUKAY,
«nexkrpoauHaMukay, «Komnedbanus u
BOJIHBI», « OCHOBBI CIIEIIUAJILHON TEOPUH
OTHOCUTEIIBHOCTWY, «KBaHTOBas

aCTPOHOMMHM B Pa3JIMUHBIX chepax
JESITEIIBHOCTH YEJIOBEKA.
[ToaroroBka cCOOOIIEHUNH O MECTE
(bu3HYeCKOl KapTUHBI MUPA B PSAIY
COBPEMEHHBIX MPEACTABICHHIH

0 IPHPOJIE.
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¢uzuku 10-11
KJIaCCOB

duznka», « I€MEHThl ACTPOHOMUU U
acTpOPUBUKIY.

Ponb ¢usuku u actpoHoMuu

B SKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3THYECKOU chepax
NeSTEeIbHOCTH YeJI0BEKa, POJib U MECTO
(GU3UKY U aCTPOHOMHH B COBPEMEHHOMN
HAy4YHOH KapTHUHE MUPA, 3HAUECHUE
OMKCaTEeNbHOMN, CUCTEMATHU3UPYIOIIEH,
00BSCHUTEITLHON U MPOTHOCTUYECKOM
byHKIMH HU3MUECKON TeOpHH, pOJib
(uznyeckoil Teopuu B GOpMUPOBAHNUN
NpeICTaBICHUN 0 GU3NYECKON KapTHUHE
MUpa, MECTO (PU3NUECKOIN KapTUHBI
MUpa B 00IIEM Psly COBPEMEHHBIX
€CTECTBEHHO-HAaY4YHBIX IIPECTaBICHUI
0 IIPUPOAE

BrinosiHeHne yueOHbIX 3a1aHUi,
JEMOHCTPUPYIOLIUX OCBOCHUE
OCHOBHBIX MOHATUHN, (PU3UUECKUX
BEJIMYMH U 3aKOHOB Kypca (pU3HKHU
10-11 xnaccos

Utoro no pazaeny 15
Pe3epBHOE BpeMs 10
OBIIEE KOJIMYECTBO 170
YACOB I1O ITPOTPAMME
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