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Pabouas mporpamma no yuebHomy npeamery «Pusuka» (yriayOnEHHBIA YPOBEHD)
(mpeameTtHas obnacte «EcTecTBEHHO-HAYUYHBIE IPEAMETHI») BKIIOYAET NOSICHUTEIbHYIO
3aMHCKY, COJIepKaHue OOydueHusl, IIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS MPOTPaMMbl 110
¢dusnke, TEeMaTHYECKOE TUTAHUPOBAHHUE.

[TosicHuTenbHAS 3aIIMCKa OTpaXKaeT OOIIKE LIETH U 3a/1a4l (PU3UKH, XapaKTEPUCTUKY
MICUXOJIOTHYECKUX MPEANOCHUIOK K €€ M3yUeHHUI0 00YJarolIMMHCS, MECTO B CTPYKType
yu4eOHOro IlaHa, a TakXkKe IMOAXO0Abl K OTOOpy coOJep)KaHus, K OIPEICIICHUIO
IUTAHUPYEMBIX PE3YJIbTATOB.

Copepxanne  OOy4eHHs] pPACKpbhIBAaeT COJEpXKaTelbHbIE JUHUU, KOTOpPbIE
npeIaraTcs Ay 00A3aTebHOTO M3YYEHHUS B KaXKIOM KJlacce Ha YPOBHE CPEIHEro
obmero o6pazoBaHws.

[Inanupyembie pe3ynbTaThl OCBOEHHUS TMPOrpaMMbl MO (U3MKE BKIIOYAIOT
JUYHOCTHBIE, METAlpPEIMETHBIC PEe3yJbTaThl 32 BECh IEPHOJ] OOY4YEHHsS] Ha YpOBHE
cpenHero oomero oOpa3oBaHMs, a TAaKKE€ NPEIMETHbIE IOCTHKEHMsI 00YyYaroIlerocs
3a KaXJIbIil TOJ] OOy4EHHS.

IMNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma no (pusuke Ha ypoBHE CpeqHEro ooOiero oopasoBaHus pa3zpadboTaHa
Ha OCHOBE TMOJOXEHHA M TpeOOBaHUN K pE3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBarenbHO# Mporpammel, npenacrabieHHbix B PI'OC COO, a Takke ¢ yuy€Tom
dbenepanpHOl pabouelt mporpaMmMbl Bocriutanus 1 KoHnenuuu npenojjaBaHust yaueOHOro
npenmera «®Puszmka» B 00pa3oBaTeNbHBIX opraHuzanmsx Poccuiickoit deneparuu,
pean3yIoluX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

[Iporpamma mo ¢Qusmuke ompenenser o0s3aTelabHOE MPEAMETHOE COJEpKaHUE,
YCTaHABJIMBAET PEKOMEHAYEMYIO0 TMOCIEAOBATEIbHOCTh H3YYEHUs TEM U Pa3JesioB
y4eOHOTO MpeaMeTa ¢ Y4ETOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBA3EH, TOTUKH
y4eOHOTO Tpoliecca, BO3paCTHBIX 0cOOeHHOCTEH oOydaromuxcs. [Iporpamma o gpusnke
AT MpeCTaBIEHUE O LENAX, COAep)KaHNHU, O0LIEeH cTpaTerun oOy4eHus, BOCIUTAHUS U
pa3BUTHSL OOYYAIOIINXCA CPEACTBAMHU yueOHOTo mpenaMera «Pu3nkay Ha yriayOoaéHHOM
YpPOBHE.

N3yuenue xkypca pusuku yriayOa€HHOTO YpPOBHSI MO3BOJISIET PEAIM30BaTh 3aJaud
npodecCHOHabHON OPUEHTAIMH, HAMPABICHO HA CO3/IaHWE YCIOBHM JJIS MPOSBICHUS
CBOMX WHTEIUICKTYaJIbHBIX W TBOPYECKHX CIOCOOHOCTEH KaXKIbIM OO0y4YarolmuMcs,
KOTOpbIE  HEOOXOIWMBI IS  TPOJOJDKCHHMS  O0pa3oBaHUST B OpraHU3AIMAIX
npodeCCUOHAIHBOTO  O0pa3oBaHUsA MO  Pa3IUYHBIM  (U3UKO-TEXHUUECKUM U
WH)XEHEPHBIM CTIECITUATBLHOCTSIM.

B nporpamMme mno ¢usuke omnpeaensroTcs IUTAaHUPYEMbIE pPe3yJbTaThl OCBOCHHUS
Kypca (GU3MKM Ha YpPOBHE CpefaHero ooOmero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpeIMeTHbIe, IpeAMETHBIE (Ha yriyoaéHHoM ypoBHE). HayuHo-MeToq010rnueckon
OCHOBOM 7151 pa3pa0b0TKU TPeOOBAHMM K TUYHOCTHBIM, METAIIPEAMETHBIM U TTPEIMETHHIM
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pe3yapTaTam 00y4aroluXcsi, OCBOMBIIUX MpOrpaMMmy Mo (U3MKe Ha YPOBHE CPEIHETO
oOmero oOpazoBaHusl Ha YIriIyOJEHHOM YpPOBHE, SIBISIETCSI CUCTEMHO-IESTEIbHOCTHBIN
MOJIXO/I.

[Iporpamma no (pu3MKe BKIIOYAET:

IUTAHUPYEMbIE Pe3YJIbTaThl OCBOCHUS Kypca GU3UKHU Ha YIITyOJIEHHOM YPOBHE, B TOM
YHUCIIe MPEAMETHBIE PE3YIIBTATHI IO F0J1aM 00yUYEHUS;

coJiepkanue yueoHoro npeamera « Pu3rka» 1o rojam oOydeHus;

TEMaTUYECKOE TUTAHUPOBAHHUE T10 T01aM O0yUCHHUS.

[Iporpamma no ¢u3uke UMeeT NPUMEPHBIA XapaKTep U MOKET ObITh UCIOJIb30BaHA
YUUTENSIMA (PU3UKH JJIs1 COCTABJICHUSI CBOMX PA0OUYUX MPOTPAMM.

[Iporpamma 1o (uU3MKEe HE CKOBBIBAET TBOPYECKYIO WHUIIMATUBY YUYUTENEeH u
IPENOCTABISIET BO3MOKHOCTH JUISl peAIM3alMi Pa3INYHbIX METOJAMYECKUX MOIX0I0B
K IMpenojiaBaHuio (U3UKA Ha YIIYOJIEHHOM YPOBHE IIPU YCJIOBUU COXPaHEHUS
00s3aTeNBHON YaCTH COJIepKaHUs Kypca.

du3nka KaKk Hayka o HambOojee OoOIIMX 3aKOHAX MPUPOJbI, BHICTYMAasi B Ka4yeCTBE
y4eOHOro mIpeaMeTa B UIKOJIE, BHOCUT CYLIECTBEHHBIM BKJIQJ, B CHCTEMY 3HAHHM
00 oxpyxatouieM wmupe. LlkonpHbBIH Kypc GU3MKH —  CcHCTEMOOOpa3yroluit
JUTSl €CTECTBEHHO-HAYYHBIX YUYE€OHBIX IPEIMETOB, OCKOJBKY (PU3NYECKUE 3AKOHBI JIEXKAT
B OCHOBE IIPOLIECCOB U SBJICHHM, M3ydyaeMbIX XHUMHEH, Ouoyorueit, Quznueckon
reorpadueit u actpoHomueil. Mcrnonb30BaHWe M aKTUBHOE MpUMEHEHHE (DU3UYECKHUX
3HAHUU OMPEACIIUIIO XapaKTep U OYpHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTUN B cdhepe
SHEPreTUKH, TPAHCHOPTa, OCBOEHUS KOCMOCA, IIOJYYEHHS HOBBIX MaTEpHUaloOB
C 3a/IaHHBIMU cBoicTBamMu. M3yueHue (pu3uKkyu BHOCUT OCHOBHOM BKJaJ B ((OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM  KapTUHBI MHUpa  oOywaromierocs, B  (OpMHUpPOBAHUE
YMEHUM TMPUMEHSTh HAay4YHBI METOJ] IMO3HAHUS TPH BHIMOJIHEHUW HMH YYEOHBIX
VCCIICIOBAaHUM.

B ocHoBy kypca (pu3uku Ha ypOBHE CpeHEro 00IIero o0pa3oBaHus MOJIOKEH Pl
UJei, KOTOPbhIE MOKHO PacCCMaTpUBaTh KaK MPUHIIMIIBI €70 HOCTPOEHUS.

Hoesa wuenocmuocmu. B COOTBETCTBUM C HEW Kypc SBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual M3 BCEX pa3lesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoesn zenepanuzayuu. B cooTBETCTBHHU ¢ HEM MaTepuall Kypca (pU3NKU 00bEINHEH
BOKpYr (Qu3nueckux teopuil. Bemymmm B Kypce sBisercss (HOpMHPOBaHUE
MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUH, BEILIECTBE U IOJIE.

Hoesn cymanumapuzayuu. EE peanusanus OpeanosaracT MCHOJIb30BaHUE
TYMaHUTAPHOTO MOTEHITMaIa (GU3NIECKON HAYKH, OCMBICIICHHUE CBSI3HM Pa3BUTHS (PUBUKHU
C pa3BUTHEM OOIECTBa, a TaKXe C MHPOBO33PEHUECKHMH, HPABCTBEHHBIMU U
AKOJIOTHIECKUMHU MPOOTIEMaMHU.

Hoen npuxnaonou nanpasnennocmu. Kypc ¢usuku yriayOGnEHHOrO ypoBHS
MpEeAnoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHUUYECKUX
MIPUJIOKEHUN U3YYEHHBIX TEOPUM U 3aKOHOB. [Ipu 3TOM paccMarpuBarOTCs Ha ypOBHE
00IIMX MpeICTaBICHUI 1 COBPEMEHHbBIE TEXHUUECKHE YCTPONUCTBA, U TEXHOJOTHUHU.



Hoesn rxonozuzayuu peannusyercs IOCPeCTBOM BBECHHS SJIEMEHTOB COJIEpKaHus,
MOCBSIIEHHBIX SKOJOTUYECKUM TMPOoOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBS3aHBI
C pa3BUTHEM TEXHHKH U TEXHOJIOTHH, a TakKKe OOCYXIEHHUS MPOOJIeM palioOHaIBLHOTO
IPUPOAOIIONIH30BAHUS U SKOJIOTUYECKON OE30IaCHOCTH.

OcBoeHue cojepkaHus NporpaMmbl MO  (PU3MKE JOJKHO OBITH MOCTPOEHO
Ha TPUHIUIIAX CHUCTEMHO-IEATEIbHOCTHOTO Toaxonaa. [[ns dwusmku peanmzanus 3THX
NPUHIIMIIOB 0a3upyeTcsi Ha HCIOIb30BAHUU CAMOCTOSITEILHOTO SKCIIEPUMEHTa Kak
MIOCTOSTHHO JIeHCTBYIOMIETO (hakTopa yueOHoro mpouecca. s yrimyOonéHHOro ypoBHS —
3TO CHCTEMa CaMOCTOATEIHHOTO YUYEHHUYECKOTO JKCHEPUMEHTA, BKIIIOYAIOIIETO
(bpoHTaNbHBIE YYEHUYECKHUE OIBITHI MPU W3YYEHUU HOBOTO Marepuaa, JJabopaTopHbIe
paboTel U paboThl TpakTUKyMa. [IpM 3TOM BO3MOXKHBI JBa CIOCO0a peaTu3aruu
dbu3nyeckoro npakTukyma. B mepBom ciiydae NmpakTUKyM MPOBOAMUTCS JUOO B KOHIIE
10 u 11 xnmaccoB, 10O MOCIIE IEPBOTO U BTOPOTO MOIYTOIUN B KaXKIOM M3 3THUX KJIACCOB.
BTtopoii crioco6 — 3To uHTErpainus padoT NpakTUKyMa B CUCTEMY JJaDOpaTOPHBIX padoT,
KOTOpbIE MPOBOASTCS B Mpolecce u3ydenus pasnena (temsl). [Ipu aTom nmox pabotamu
NPaKTUKyMa TMOHUMAETCS CaMOCTOATEIBHOE HCCIECIOBAaHHE, KOTOPOE TMPOBOJIUTCS
0 PYKOBOJICTBY CBEPHYTOIr0, 0000IIIEHHOTO BUa 0€3 MOMIaroBoi HHCTPYKITUH.

B mporpamme no ¢gusuke cucreMa y4eHHYECKOTO dKCIEpPUMEHTa, J1abopaTOpHBIX
paboT W MpaKTHKyMma MPEACTaBJIICHA €IWHBIM TEepeduHeM. BuIOOp TemMaTWKh IS ITHX
BUJIOB  YUYEHMUYECKHX  MPAKTHUUYECKHX  paboT  OCYIIECTBISETCA  YYaCTHUKaMHU
00pa3zoBaTENBbHOTO MpOoLEcca UCXOAS U3 OCOOEHHOCTEW MOYPOUYHOTO IUIAHMPOBAHUS U
ocHaieHus kabunera gusuku. [Ipu 3TOM obecreunBaeTcs OBIaieHNE 00YUYAIOITIMHUCS
YMEHUSMHU TPOBOJUTH MPSIMbIE U KOCBEHHBIE U3MEPEHHs, UCCIICIOBAHUS 3aBUCUMOCTEHN
(bU3UYEeCKUX BEIMYUH M TIOCTAHOBKY OITBITOB TI0 TPOBEPKE MPE/IJIOKEHHBIX THIIOTE3.

Bonbioe BHMMaHME ynenseTcs PEIICHUIO PAacYETHBIX M KayeCTBEHHBIX 3ajad.
[Tpu sTOM ISl pacUETHBIX 3a7a4d MPUOPUTETOM SIBIISTFOTCS 3aJa4d C SBHO 3aJaHHOU U
HESBHO 3aJJaHHON (PH3NYECKOIN MOJIEITBIO, TIO3BOJISIFOIITUE PUMEHSTh N3YYEHHBIC 3aKOHBI
U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjefia Kypca, TaK W HUHTErpUpys MPUMEHEHUE
3HAaHWU U3 pa3HBIX pa3enoB. [ KadeCTBEHHBIX 3a/1a4 TIPUOPHUTETOM SIBIISIFOTCS 3aJaHUS
Ha OOBSICHEHHE/NpeICcKa3aHue NPOTEKaHUs (PU3UUYECKUX SIBJICHUH U MPOIIECCOB
B OKpYXalolleh >Ku3HH, TpeOyromue BbIOOpa (U3WYECKOW MOJAENH JIsS CHUTYallhH
MIPaKTUKO-OPUCHTUPOBAHHOTO XapaKTepa.

B cootBercTBum ¢ TpedoBanusmu GI'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecrieyeHunto yueOHoro npoiiecca Kypc QU3uku yriayOoaéHHOTo ypOBHS Ha YpOBHE
cpenHero oo1ero oOpa3oBaHUs TOJDKEH U3YYaThCs B YCIOBUSX MPEIMETHOTO KAaOMHETA.
B kabunere ¢usuku 1g0DKHO OBITH HEOOXoauMoe JabopaTopHOE OO0OpYAOBaHHE
JUISL BBITIOJTHEHWS YKa3aHHBIX B TIporpaMme 10 (U3MKE YYEHUYECKHUX OIIBITOB,
1abopaTOpPHBIX pabOT U padOT MPAKTUKYMa, a TAKIKE IEMOHCTPAITMOHHOE 000pYI0BaHHE.
JleMoHCcTpaliMoHHOE 000py0BaHuEe (POPMUPYETCSI B COOTBETCTBUU C IPUHIIUIIOM
MUHHUMAJILHOM  JIOCTaTOYHOCTH H  OOCCIICUYMBACT IOCTAHOBKY ITEPEUYHMCIICHHBIX
B MmporpamMMme o (pU3MKe KIFOUEBBIX JIEMOHCTPAIUNA JJIS MCCIENOBAHUS HU3yYaeMBbIX



SIBJICHUI W MPOIECCOB, SMIUPUIECKUX U QyHIAMEHTAIBHBIX 3aKOHOB, X TEXHHUYECKUX
IIPUMECHEHHUM.

JlabopatopHoe 00OpyJaOoBaHHME JJIi YYEHHUYECKUX  MPAKTHYECKHX  padboT
dbopmupyeTcsl B BUJIE TEMATHYECKUX KOMIUIEKTOB U 00ECIIEYMBAETCS B pacyETe OJHOIO
KOMILJIEKTa Ha JBYX oOOydamlommxca. TeMarnueckue KOMIUIEKThl J1abopaTOPHOTO
000pyI0BaHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM MCIOJIb30BAHUH aHAJIOTOBBIX
U UU(pOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTENbHBIX CHUCTEM B BHUJIE
1M PpoBBIX TabOpaTOpHil.

OCHOBHBIMU LIETISIMA  M3Yy4eHHUS (PU3MKUM B 0OmEeM oOpa30BaHUU SBISIOTCS:

dopMupoBaHrne MHTEpeca M CTPEMJICHHS OOYYarOIIMXCS K HAyYHOMY U3YYCHHIO
TIPUPOIBI, PA3BUTHE WX WHTEIUICKTYAJbHBIX U TBOPUYECKHUX CIIOCOOHOCTENH;

pa3BUTHE TMPEJCTABICHUNH O HAay4YHOM METOJle MO3HaHUs U (GOpMHUpPOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SBICHUSIM;

dbopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTara HW3Y4YEHUSI OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHWEe YMEHUI OOBSCHATH SIBJICHUS C MCIOJb30BaHUEM (PUINUECKUX
3HAHWHM ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHrE TPEACTABIACHUH O POIM (U3UKA IS Pa3BUTHSA  JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE MPEICTABICHUNA O BO3MOXHBIX cepax Oyaymend npodeccuoHaIbHOU
NEeATEITLHOCTH, CBSI3aHHBIX C (PM3UKOM, MMOATOTOBKA K JAJIbHEHUIIIEMY O0yUYCHHUIO B 3TOM
HaIpaBIICHUU.

JlocTikeHrne STUX Iened o0ecnedyrBaeTcs peuieHUueM  CIEeNYIoUX 3a1ad
B TIpoIIeCcCce U3YUEeHMsI Kypca (PU3UKU Ha YPOBHE CPEeHEro o01iero oopa3oBaHus:

npUOOpPETeHHEe CUCTEMbl 3HaHUM 00 oO0muX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUSX, BKIIOYAs MEXaHUKY, MOJEKYISIPHYIO (DU3UKY, SJIEKTPOJAMHAMHUKY,
KBaHTOBYIO (PM3UKY U DJIIEMEHTHI acCTPOPHU3UKH;

dbopMHUpOBaHWE YMEHHM MPUMEHSATH TEOPETUYECKUE 3HAHUS ISl OOBSICHEHUS
bu3MYeCKUX SBJICHUW B TPUPOJEC U IS TPUHATUS TPAKTUYECKUX PEIICHUMN
B IIOBCEJIHCBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHMs PAa3IMYHBIX 3a7ad C SBHO 3aJaHHON (HU3UYECKOM
MOJIEJIbIO, 3a/1a4, TTOIPAa3yMEBAIOIINX CAMOCTOSITEIBLHOE CO3/laHne (PU3NIECKO MOIeNH,
aJICKBaTHOM yCIIOBUSIM 3aJ]a4M, B TOM YHCIIE 33]1a4 HH)XKCHEPHOTO XapaKTepa;

NOHUMaHUE (PU3NUECKUX OCHOB U MPUHITUIIOB ACHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJOTHUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUEC METOJaMU  CaMOCTOSITEJIBHOTO TUIAHUPOBAHUS U MPOBEICHUS
(bU3MYEeCKUX IKCIIEPUMEHTOB, aHAJIM3a W WHTEPHpeTanuk WH()OpMAIUU, ONpeACIICHUS
JIOCTOBEPHOCTH TIOJTyYEHHOTO Pe3yJIbTaTa;

CO3/IaHME YCJIOBUW [UJII Pa3BUTUS YMEHHH MPOEKTHO-HCCIIEI0BATEIhCKOM,
TBOPUYECKOU JIESITEIIBHOCTH;

pasBuTHE MHTEpeca K cdepam mpodhecCUOHATBHOM NeATeNbHOCTH, CBS3aHHOU
¢ GUBHKOIA.



B cootBerctBun ¢ TpeboBanusmu OPI'OC COO yriayOnéHHbIN ypOBEHb W3YUECHHS
yueOHoro npeamera «DPu3rkay Ha ypOBHE CpEIHEro oOIIero oopa3oBaHus BRIOUpAETCS
00yJarouMMucs, TUIAHUPYIONIMMHU MPOAOKEHUE 00pa3oBaHUsl MO CIEHUATBLHOCTIM
(U3UKO-TEXHUYECKOTO TTPOQIIIS.

O6miee yncio yacoB A u3ydeHus Gpusuku (yriyosaeHHbI ypoBeHb) — 340 yacoB:
B 10 xmacce — 170 yacoB (5 gacoB B Henmeno), B 11 kmacce — 170 gacos (5 gacoB B
HEJIETIO).

[Ipensiaraemelii B mporpamme 1o (pu3nkKe nepeyeHb J1a00paTOPHbIX U NPAKTUYECKUX
paloT sABIIsAETCS pEKOMEHI0BAHHBIM, YUYUTENb JAENIAeT BHIOOP MPOBEICHUS TaO0OPATOPHBIX
paboT 1 OMBITOB C YYETOM UHAUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIINXCS.

B nporpamMMe mno (¢u3MKe KaxXIOro Kiacca IMpeasiaraeTcsi pe3epB BpPEMEHHU,
OTBOJUMBI Ha BapUATHUBHYIO YacCTh MPOrPaMMBI, COJEepX)aHHe KOTOpor (popmupyercs
ydyacTHUKaMU 00pa3zoBaTeslbHOIO Ipouecca. Jlobas pabGouas mporpamma J10JDKHA
MOJTHOCTBIO BKJIIOYATH B Ce0sI coAepKaHue JaHHOW MPOTpaMMBI 10 (pU3HUKE.



COAEPXKXAHUE OBYUEHUA

10 KJIIACC

Pasznen 1. HayuHblii MeTO MO3HAHUS NPUPOIAbI

®dusuka — pyHIaMeHTalbHas HayKa o npupoje. HayduHslil MeTo HO3HaHUS U
METO/Ibl UCCIEI0BAaHUS (PU3NYECKUX SBIICHUH.

DKCHepUMEHT W Teopus B Ipolecce No3HaHus mnpupoasl. HaOmogenue wu
HKCIEPUMEHT B (PU3HKE.

Crmoco6bl  u3MepeHusi (U3NYECKHMX BEJIWYWH (QHAJOTOBBIE U IU(POBBIC
U3MEPUTEIIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit GU3NIECKUX BETUUHH (AOCOTIOTHASI U OTHOCUTENIbHAS).

MonenpoBanue (QU3NYECKUX SBICHUM M TPOLECCOB (MaTepuaibHas TOYKa,
a0COJIFOTHO TBEPAOE TEJIO, UJealbHAs KUIAKOCTb, UICAIbHBIM a3, TOYCUHBIN 3aps).
['unote3a. PU3NYECKHI 3aKOH, TPAHULIBI €0 TPUMEHUMOCTH. PU3HUeCKast TEOPUSL.

Ponbs u Mecto ¢uszuku B (HOpMUPOBAHMM COBPEMEHHOW HAYYHOU KapTUHBI MUpA,
B [IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomsi, NPaAKMUKyM

N3MmepeHue cuiibl TOKa U HAMPSHKEHUS B IIEMU MTOCTOSTHHOTO TOKa MIPY TOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HaKOMCTBO ¢ m1H@poBoi nabopatopuedt mo Qusuke. [Ipumepsl uzMepeHus
(bU3NMYECKUX BEIMYUH TIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pasznea 2. MexaHuka
Tema 1. Kunemamuka

Mexannueckoe aBuxeHne. OTHOCUTENBHOCTh MEXaHUUECKOTO IBMkKEHU. CucTteMa
OTCYETA.

[Ipsimast u oOpaTHas 3a/1a4l MEXaHUKH.

Pannyc-BexkTop MarepuanbHOM TOYKH, €r0 MPOCKIUH HA OCA CUCTEMBI KOOPJUHAT.
Tpaexropusi.

[lepemenienune, CKOpOCTh (CpeHssE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTepUaJibHOM TOYKH, MX TNPOCKIMU HA OCH CHUCTeMbl KoopauHaT. CloxKeHue
MIEPEMEILICHUH U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJIMHENHOE JBH)XXEHUE. 3aBHCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHUS M MYTH MaTepUalbHOW TOYKH OT BPEMEHU U HX
rpaduKy.

CBobOomHOe majaeHue. YCKOpeHHE CBOOOJHOrO majeHus. JIBWKeHue Tera,
OpOIIEHHOTO O/ YTJIOM K TOPU30HTY. 3aBHCUMOCTh KOOPJAMHAT, CKOPOCTH U YCKOPECHHUSI
MaTepHaIbHONU TOYKH OT BPEMEHH U UX TpadUKH.

KpuBonuneitnoe nBuxeHue. J[BH>KEHHE MaTEPUAIBHONM TOYKH IO OKPYKHOCTH.
VYrioBas u nuHeHas ckopocTk. [lepuoa u yactora obOpanienus. LleHTpocTpeMuTenbHOE
(HOpMaJIbHOE), KacaTelbHOE (TaHTCHIIMAIBHOE) M TOJHOE YCKOPEHHWE MaTepUaIbHOU
TOYKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJIOTMICCKUEC IMPOUCCChI: CIITMAOMCTP, ABUKCHUC
CHapAId0B, LCITHBIC, HICCTepéH‘-IaTBIG )41 peMéHHLIC nepcaadn, CKOpOCTHBIC JIH(bTI)I.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WUIIOCTpAlUs KHHEMAaTHYECKHX XapaKTEPUCTUK
JBH>KCHUS.

CnocoOblI uccienoBaHus JBUKCHUIA.

Nnnroctpanus npenenbHoro nepexoaa U n3MepeHrne MrHOBEHHOW CKOPOCTH.

[IpeoOpazoBaHuie NBUKEHUN C UCTIOI30BAHUEM MEXAaHU3MOB.

[TaneHue Ten B BO3yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmionenne pABwKeHHs Tena, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY
Y TOPU30HTAJIBHO.

Hanpasnenue ckopocTy npu JBUKEHUH MO OKPY>KHOCTH.

[IpeobpazoBanue yriaioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHne myTeM, TPAeKTOpPUN, CKOPOCTEM IBHXKEHUS OJHOTO M TOrO K€ Tela
B Pa3HBIX CUCTEMAaX OTCYETA.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomsl, RPAKMuKym

N3ydyeHne HEPABHOMEPHOIO JBHJKEHMS C LEJIbI0 OIPENCICHUS] MIHOBEHHOMU
CKOPOCTH.

N3mepeHne yCKOpeHHs NpH IPSAMOJMHEWHOM PaBHOYCKOPEHHOM JIBUKECHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBMKEHHH.

N3mepenne yckopeHHs CBOOOJHOIrO MHaieHHUs (PEKOMEHIOBAaHO HCIOJIb30BAaHUE
urdpoBoii 1abopaTopun).

N3yuyenue nBH>KEeHHs Tena, OPOIIEHHOrO0 TOpU30HTanbHO. [IpoBepka rumoress
O MPSMON MPOMOPIUOHATBHON 3aBUCUMOCTH MEXIY NATBHOCTHIO MOJIETA U HAaYaJIbHOU
CKOPOCTBIO TEJIA.

N3ydenune nBMKEHN TEa IO OKPYKHOCTH € TOCTOSIHHOM TIO MOJYJIFO CKOPOCTBIO.

HccnegoBanue 3aBUCUMOCTH NIEPHOJa OOpallleHHs] KOHUYECKOr0 MasiTHUKA OT €ro
[1apaMeTpoB.

Tema 2. lunamuxa

IlepBeii  3akoH Hprorona. HWMeepuuanbabie cucteMbl orcuéra. [IpuHnun
oTHocuTenbHOCTH [ammies. HeuHepumalibHble CUCTEMBbl OTCYETA (OMpenesieHHUE,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cui.

Bropoii 3akoH HbroTOHA 11711 MaTepUaIbHON TOUKHU.

Tpernii 3ak0oH HbrOTOHA 11711 MaT€pUaIbHbBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHs. JKBHUBAJICHTHOCTb TPAaBUTALIMOHHOW M WHEPTHOMN
MAacCBhl.

Cuna TskecTU. 3aBUCUMOCTh YCKOPEHMsI CBOOOJHOTO TMAaJeHHS OT  BBICOTHI
HaJl TOBEPXHOCTHIO IJIAHETHI U OT reorpapuueckoi mupoThl. [IBukeHne HeOECHBIX Tell
U UX cIlyTHUKOB. 3akoHbl Kemepa. IlepBas kocMuueckasi CKOPOCTb.



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

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUsI CKOJIBXECHHUS M CUjla TPEHUS IOKOSL.
Koapdunuent tpennst. Cuna conpoTUBIECHUS IPU IBUKEHUH TeJIa B )KUJIKOCTH WM Ta3e,
e€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEJILHOTO JIBUKEHUSI.

Hasnenue. ['mapocratuueckoe nasinenue. Cuna Apxumena.

TexHuueckue ycTporCTBa U TEXHOJIOTUYECKUE TPOLECCHI: MOJIIUITHUKH, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

HaGutoieHue nBUKEHUsS TeJl B MHEPLUUAIBHBIX U HEMHEPLUAIbHBIX CUCTEMAX
OTCYETA.

[IprHIMI OTHOCUTEIBHOCTH.

Kauenue nByx HWIMHIPOB WM MIAPOB Pa3HOM MACCHI C OIMHAKOBBIM YCKOPEHUEM
OTHOCHUTEILHO HEMHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHeHHE paBHOACUCTBYIOWIEH MTPUIIOKEHHBIX K TEIIy CUJI C IPOU3BEAECHUEM
Macchl TeJla Ha €ro YCKOPEHHUE B HUHEPLUUAIBHON CHCTEME OTCUETA.

PaBeHCTBO cni1, BOSHMKAIONIUX B PE3YJIbTATE B3aUMOJACHCTBUS TEN.

N3mepenne Macc 1o B3auMOIEUCTBUIO.

HesecomocTs.

Bec tena mpu yCKOpeHHOM IOABEME U NAJCHUN.

[lenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CHIT TPEHUS ITOKOSA, KAYEHUS U CKOJIbKECHHS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsl, NPaAKMUKyMm

N3mepenne paBHOACUCTBYIONICH CUJ MPU JBMKCHUH OpycKa MO HAKJIOHHOMN
IIJIOCKOCTH.

[IpoBepka runoTe3sl 0 HE3AaBUCUMOCTH BPEMEHH JABUKEHUS OpycKa 10 HAKJIOHHOU
IJIOCKOCTHY HA 3aJaHHOE PACCTOSIHUE OT €T0 MACCHI.

HccnegoBanne 3aBUCMMOCTH CHJI  YOPYTOCTH, BO3HUKAKONIMX B IPYKUHE
U Pe3UHOBOM oOpasiie, OT uX JAehopMariui.

N3yuyeHne NBUKEHUS CUCTEMBI TEJl, CBI3aHHBIX HUTBIO, IEPEKUHYTON Yepes JIETKUU
OJIOK.

N3mepenne kodduimenta TpeHUS MO BEJIUYWHE YrIoBOro koddduimeHta
3aBucuMocTH F.,p(N).

Uccnenosanue aBmkeHust Opycka Mo HAKJIOHHOM MJIIOCKOCTH € TIEPEMEHHBIM
K03 PHUITMEHTOM TPEHUSI.

N3ydenue nBu)eHUs rpy3a Ha Baldy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena

AOcomoTHO TBEp0E Teno. [locTynarenbHoe U BpalaTeIbHOE ABUKEHUE TBEPIOTO
Tena. MOMEHT CHJIbl OTHOCHUTENIBHO OcU BpaieHus. Ilnedo cuibl. CroxxkeHue cuil,
MPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTH Tena.

YcnoBust paBHOBECHs TBEPIOTO TeJa.
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YcroitunBoe, HEYCTOWYNBOE, O€3pa3InyHOE PABHOBECHE.
TexHuyeckne yCcTpoWCTBA M TEXHOJOTMYECKHE MPOLECChl:  KPOHUITEIH,
CTPOUTENBHBIN KpaH, peIETYAThIE KOHCTPYKIUU.

Jlemoncmpayuu
Y cnoBus paBHOBECHSL.
Bunaer paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, NPaKMuKym
HccnenoBanue yciaoBUi paBHOBECHS TBEPIOTO TeJa, UMEIOLIETO OCh BPAILEHUS.
KoHcTpynpoBaHre KpOHIITEHHOB U pacy€T CUJl yIIPYTOCTH.
N3yuyenue ycTOMYMBOCTH TBEPIOTO TeJa, UMEIOLIETO MIIOMIab OMOPHI.

Tema 4. 3akonvl coOXpanenus 6 MexXanuxk

NMnynbec MaTeprallbHOW TOYKH, CUCTEMBI MaTepUalibHbIX TouyeK. LlenTp Macc
CUCTEMBI MATEPUAIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMmyiibe cuitbl 1 U3MEHEHUE UMITYJIbCa TeJIA.

3aKOH COXPAHEHMS UMITYJIbCA.

PeaktuBHOE OBIDKEHHE.

MoMeHT nmnyJsibca MaTepUaibHOM TOUKU. [IpeacraBienne o COXpaHEHMM MOMEHTA
VIMITYJIbCA B LICHTPAJIBHBIX ITOJIAX.

Pabora cunel Ha MaJoM H Ha KOHEYHOM IepeMenieHuH. ['paduueckoe
peCcTaBlICHUE PaOOThI CUIIBI.

MOIHOCTB CUIIBI.

Kunernueckass »Heprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOW JHEPTUN MAaTEPUATIBHON TOUKH.

IloreHunanbHple W HENOTEHUMWANbHbIE cuibl. [loTeHnumanbHas  dHeprus.
[ToTennmanbHas sHeprus ynpyro aedopMUpOBaHHOM mpykuHbl. [loTeHUManbHas
DHEPIUs Tejla B OJHOPOJHOM I'PaBUTALMOHHOM noiie. [loTeHnuanbHas 3Heprus Teia B
IPaBUTALMOHHOM I10JI€ OJJHOPOAHOTO 11apa (BHYTpHY U BHE mapa). Bropas kocMuueckas
CKOpOCTb. TpeThs KoCMUYECKasi CKOPOCTb.

CBsi3b pabOThl HEMOTEHLUMAJIBHBIX CHJI C M3MEHEHHMEM MEXaHUYECKON SHEepruu
CHUCTEMBI TEJI. 3aKOH COXPAHEHUS MEXaHUYECKON YHEPTUHU.

VYipyrue u Heylpyrue CTOJIKHOBEHHUS.

VYpaBuenne bepHymm [ WACATbHOM KUJIKOCTH KakK CIICICTBUE 3aKOHA
COXpAaHEHUSI MEXaHUYECKON YHEPTUH.

TexHuyeckre yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: JBUKEHUE PAKET,
BOAOMET, KONIEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, (UTYPHOE KaTaHUE Ha KOHbKaX.

Jlemoncmpayuu
3aKOH COXpPaHEHUs UMITYJIbCA.
PeakTuBHOEC IBMKEHHUE.
HN3mepenne MOIHOCTH CUJTBI.
M3MeHeHune 3Hepruu Tejia IPU COBEPIIICHUH PaOOTHI.
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B3anmubie peBpalieHnss KHHETUYECKOM U MOTEHIIMAIbHON SJHEPTUH IIPU IEUCTBUN
Ha TEJIO CWJIBI TSDKECTH M CHJIBI YIIPYTOCTH.
CoxpaHeHHe SHEPTUM IIPU CBOOOTHOM MAJICHUM.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomsi, RPAKmMuKym

N3mepenne nMiysbca Tela o TOpPMO3HOMY ITYTH.

W3mepenue cuiibl TArM, CKOPOCTH MOJIETH AJIEKTPOMOOMIISI MU MOIIIHOCTH CUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBL.

HccenenoBanue cOXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHUN.

N3mepeHne KHHETUYECKOW SHEPTUH TeJIa 10 TOPMO3HOMY Iy TH.

CpaBHEHHE U3MEHEHHUS MOTCHLIHAIBHON SHEPTUH MPYKUHBI C pabOTOM CHIIbI
TPEHUS.

Omnpenenenue paboThl CUIIbI TPEHUS MIPU ABHKEHUH TEJIa 110 HAKJIOHHOM MIIOCKOCTH.

Pa3nen 3. MoJiekyasipHasi Qu3uKa ¥ TEPMOJIMHAMHUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKO Meopuu

OcCHOBHBIE MMOJOXKEHUS MOJIEKYJIApHO-KuHeTndeckor Teopuu (MKT), ux onbsiTHOE
obocHoBanue. Juddy3us. bpoyHOBCkoe ABWXKEHHME. XapakTep [JBWXKCHUS U
B3aUMOJEICTBUS YaCTHUIl BellecTBa. Moaenn CTpOEHUS ra30B, )KUJKOCTEN U TBEPIBIX TEI
1 00BsCHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATUX MoJiesieil. Macca u pa3Mepbl MOJIEKYIT
(atomoB). KonnuecTBo BemectBa. [locTosinHass ABoraapo.

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

Mopenp uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUM: YaCTULBI rasa
JBHXKYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C IPYTOM.

l'azoBble  3akoHBI.  YpaBHeHue MenaeneeBa—Kianeiipona.  AOcoroTHas
temrepatypa (mkana Ttemnepatyp KenbBuna). 3akon J[lampTona. WM3omporeccs
B HJICAJTLHOM Ta3e C MOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. [ paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXIy JABICHHUEM M CPEIHEW KUHETUYECKON 3HEepruer MocTynaTelIbHOIro
TEIUIOBOTO JIBMXKEHUSI MOJIEKYJ UAEAIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHUH HJICaTTbHOTO Ta3a).

CBsi3b a0CONIOTHOW TeMMepaTypbl TEPMOJUHAMHYECKOM CHCTEMBI CO CpelHen
KMHETUYECKOW SHEprue MoCcTynaTeIbHOr0 TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: TEPMOMETP, OapomeTp,
MOJIy4YEHHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu
Mopenu 1BUKEHUS YaCTHUIl BEILIECTBA.
Mogens OpOyHOBCKOTO JIBUKEHUS.
Buneoponuk ¢ 3anuchio peaabHOTO OPOYHOBCKOTO JTBUYKEHUS.
Huddy3ust :KUIKOCTEN.
Mogens onbita lTepHa.
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IIpuTskeHne MOJIEKyI.
Mopenu KPUCTAIUIMYECKUX PEMETOK.
Hab6nronenue u uccienoBanrie N30IpoLeccoB.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomsi, NPaKMuKym

HccnenoBanue nporecca yCTaHOBJICHUS TETUIOBOTO PABHOBECHS MPHU TEIIOOOMEHE
MEKy TOPSIYEN ¥ XOJIOAHOU BOJOU.

W3ydyeHnne M30TEPMHUECKOrO IMporecca (pPeKOMEHJOBAHO  HCMOJIb30BaHHUE
1 poBOit TabopaTopun).

N3ydyeHnne n30XopHOTO Mmporecca.

N3yuenue nzobapHOro mporecca.

[IpoBepka ypaBHEHUS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauwiunl

Tepmoaunamuueckass  (T/])  cucrtema. 3anaHue BHEIITHHUX YCIIOBH
JUIS. TEPMOAMHAMUAYECKON cucTeMbl. BHenIHue U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBbI KaK CpPEAHUE 3HAUYEHUS BEIMYMH, OMMUCHIBAIOIIMX €€
COCTOSTHHE Ha MHUKPOCKOIIUYECKOM YPOBHE.

HyneBoe  Hauano  TepMOAMHAMUKH. Camonpon3BoibHasl  peslakcarus
TEPMOJUHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens uaeanbHOTO raza B TEPMOJAMHAMHUKE — CUCTEMa YpPaBHEHHUU: ypaBHEHHE
MenneneeBa—KianeiipoHa © BbIpaKEHUE JJIi BHYTPEHHEW HHEPrUH. Y CIOBUS
MPUMEHUMOCTH 3TON MOJEIN: HU3Kasi KOHIIEHTpAIUs YacTHI], BHICOKHE TEMIIEPATYPHI.
BrIpakeHne 1 BHYTPEHHEN SHEPTUHA OJJHOATOMHOTO MEaJIbHOIO ra3a.

KBa3zucrarnueckue u HeCTaTUYECKHUE MPOIECCHI.

OnemeHTapHass paboTa B TepMOAMHAMHKE. Bblumcienwe paboTsl Mo Tpaduxy
npoiiecca Ha PV-auarpamme.

Termonepenaya kak cnocod M3MEHEHHsI BHYTPEHHEN SHEPTUH TEPMOIMHAMHYECKON
cucTeMsbl 0e3 coBepIeHus padoThl. KOHBEKIHS, TETUIOMPOBOIHOCTD, U3TyUCHUE.

KonnuecTBo TemnoTel. TenmoéMKoCTh Tena. Y 1elibHast U MOJISIPHAS TEINIOEMKOCTH
BelleCTBa. YpaBHeHHe Maiiepa. YaenpHas TemuioTa CropaHus ToIuiMBa. Pacuér
KOJIMYECTBA TEIUIOTHI TpH Terutonepenaye. [lonstue 06 agnadbatHom mporecce.

IIepBb1ii 3aKkOH TepMOAMHAMUKHU. BHYTpeHHsAs sHeprusa. KonmyecTBo TEIUIOTHI U
paboTa Kak Mepbl U3BMEHEHHS] BHYTPEHHEH SHEPTHH TEPMOJIMHAMUYECKON CHCTEMBI.

Bropol 3ak0H TepMOAMHAMUKM IS PAaBHOBECHBIX ITPOLIECCOB: YEpEe3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOJIUT E€AUHCTBEHHAs
aauabaTta. AGCONIIOTHAs TeMIlepaTypa.

BTopoil 3aKkOH TEpMOAMHAMHUKHU JUIsI HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO
nepeaarh TEIIOTy OT 0oJiee XOJOMHOTO Tena K Oosiee HarpeToMmy 0e3 KOMIIECHCAITUU
(Knays3uyc). Heo6paTuMoCTh NPUPOAHBIX TTPOIIECCOB.

[TpuHnue! nectBus TerioBbix MammH. KIT/I.

MakcumansHoe 3Hauenue KIIJI. [{ukn KapHo.
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DKOJIOTUYECKUE AaCHEKThl MCHOJIb30BAHUS TEIUIOBBIX JBUrareneil. TemioBoe
3arpsi3HEHUE OKPY>KAroIIeH Cpeibl.

TexHuueckue yCTpOMCTBA W  TEXHOJOTUYECKHUE TMPOIECCHI:  XOJOIUIbHHUK,
KOHJIUITMOHED, TU3EIbHBIN U KapOIOpaTOPHBINA ABUTATENN, TapoBas TypOUHA, MOTyYeHUE
CBEPXHU3KHUX TeMIEpaTyp, YTUIU3AlUsl «TEIJIOBBIX» OTXOJOB C HCIOJIb30BaHUEM
TEIJIOBOTO HACOCa, YTUIM3alusd OMOOPraHUYECKOro TOIIMBA JJIsi BBIPAOOTKHU
«TETTOBOI» U 3JIEKTPOIHEPTUU.

Jlemoncmpayuu
N3menenune temneparypsl mpu aanadaTHaecKoM pacIIupeHUN.
Bo3znyniHoe oruugo.
CpaBHeHUE yACTBHBIX TEMIIOEMKOCTEN BEIIECTB.
CnocoObl M13MEHEHHUSI BHYTPEHHEH YHEPTUH.
HccnenoBanue aquadbaTHOrO MpoIiecca.
KomribroTepHbie MO/ICIM TEIJIOBBIX IBUTATEIICH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomsi, NPAKMUKYM

N3mepenne yaeapHON TEMIOEMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BEIIECTBA.

WccnenoBanue anuabaTHOTO MpoIiecca.

N3ydyeHnne  B3aUMOCBSI3M  DHEPTUM  MEXKMOJEKYISIPHOTO  B3aUMOJCHCTBUS
Y TEMIIEPATYPBI KUTICHUS KUJTKOCTEM.

Tema 3. Azpecamnvie cocmoanusa eéeuwiecmea. Dazosvie nepexoonl

[TapooGpazoBanue u koHjaeHcanus. VcnapeHue u kumneHue. YenapHas TeruioTa
napooOpa3oBaHusl.

HacelieHHble U HeHAChIIeHHbIE napbl. KauecTBeHHAst 3aBUCUMOCTh TJIOTHOCTU U
JABJICHUS] HACBIIIEHHOTO Tapa OT TeMIepaTypbl, MX HE3aBUCUMOCTh OT 00BEMa
HACBIIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT AaBJICHUS B )KUJIKOCTH.

BnaxxnocTs Bo3ayxa. AOGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Tépnoe Tteno. Kpucramnuueckue u amopdHbie Tena. AHU3OTPOIHUS CBOWMCTB
KpuctaiuioB. [lnaBieHwe ©W KpucTauM3alMs. YAenbHas TEIJIoTa IUIaBJICHUA.
CyOnumarnusi.

Jledbopmanmu TBEporo tena. Pactsokenwe u cxkarme. Cnpur. Monyns FOnra.
[Ipenen ynpyrux aegopmManui.

TeroBoe pacmupeHne >KUIKOCTEH HW TBEPABIX Tel, O00BEMHOE W JIMHEWHOE
pacidpeHue. AHTapMOHHM3M TEIJIOBBIX KOJeOaHWUW YacTHI] BEIIECTBA KaK IpUYMHA
TEIJIOBOTO PaclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa3zoBbIX MEpexoaax.

YpaBHeHUE TEIJIOBOTO OanaHca.

[ToBepxnoctHoe HaTshkeHHE. Kod(p(GUIMEHT MOBEPXHOCTHOTO  HATSIKEHUS.
Kanmunsspusie aBneHus. JlaBiaeHuWe IO MCKPUBIEHHOM ITOBEPXHOCTBIO KHUJIKOCTH.
®opmyJia Jlarmaca.
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TexHuueckue YCTPOﬁCTBa N TCXHOJIOTUYCCKUEC IIPOHCCCHI: ) KUJIKNUEC KPUCTAJLIbI,
COBpPCMCHHLBIC MAaTCPHAJIbI.

Jlemoncmpayuu
TerioBoe pacunpeHue.
CBolicTBa HACBHIILICHHBIX MMAPOB.
Kunenune. Kunenue npu noHNKEHHOM JTaBJICHUM.
N3mepenue cuiibl TOBEPXHOCTHOTO HATSXKEHMUS.
OnBITBH ¢ MBUTLHBIMH TITIEHKAMMU.
CmauuBaHUe.
KanunnspHsie aBiaeHusl.
Mopenn HeHBIOTOHOBCKOM JKHIKOCTH.
CnocoObl U3MEPEHUS BIAXKHOCTH.
HccnenoBanue HarpeBaHus U IJIABJICHUS KPUCTATIMYECKOTO BEIIECTBA.
Bunasr nepopmarimii.
Habmronenune mansix aedopmariui.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomsi, RPAKMuKym

N3y4denne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEN.

N3mepeHne yaeapHON TENI0THI II1aBICHU JIbA.

N3ydenune CBOMCTB HACHIILEHHBIX I1APOB.

W3mepenue aOCONIOTHOM BIIQXHOCTM BO3JyXa M OIEHKAa MacChl IapoB
B [IOMEILEHNH.

N3mepenue korppuimeHTa moBEpXHOCTHOTO HATSKEHHUSL.

N3mepenne moayns FOHra.

HccnenoBanue 3aBUCUMOCTH AepOopMaliv pe3MHOBOrO 00paslia OT NPUII0KEHHON
K HEMY CHUJIBI.

Pasznen 4. DjieKTpoAUHAMUKA
Tema 1. dnekmpuueckoe none

OnekTpu3aumss Tel W €€ NpOABICHUSA. OJIEKTpUYECKHM 3apsan. JlBa Buaa
IEKTPUYECKUX  3apsaoB.  [IpOBOMHMKM,  AMDJIEKTPUKM U ITOJIYNPOBOJHUKH.
DneMeHTapHbIN ANEKTPUUECKUH 3apsi. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3aps/a.

B3aumoneiictBue 3apsanoB. Toueunble 3apsapl. 3akoH KysoHa.

DnekTpuueckoe noiie. Ero 7eicTBUe Ha dJEKTPUUECKUE 3aPSIbI.

Hanpsixénnocts 3nexktpudeckoro noist. [Ipoousiii 3apsa. JInHUM HanpsyKEHHOCTH
IIEKTPpUYECKOro 1ojsi. OMHOPOIHOE IIEKTPUUYECKOE TOJIE.

[ToTeHIMaNIBHOCTh ~ DJIEKTPOCTATUYECKOTO  MOJSA.  Pa3HOCTP  NMOTEHUHAIOB
u HanpspkeHue. [loTeHnmanbHas >SHeprus 3apsAna B AJIEKTPOCTATUYECKOM  IIOJIE.
[Torennman snexkrpocratudeckoro mnojs. CBsA3b HANPSXKEHHOCTU NOJIA M Pa3HOCTH
NOTEHIMAJIOB  JJI  DJIEKTpOCTaTHYecKoro rmosst (Kak  OJAHOPOJHOTO, TaK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIEpNO3ULINU ANEKTPUIECKUX MTOJIEH.
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[Tome Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOW cdepsl. [lome
PaBHOMEPHO 3apsDKEHHOro 1o oO0béMy mapa. llose paBHOMEPHO 3apsyKEHHON
OECKOHEYHOM IUIOCKOCTH. KapThHbl JHHUA HAOpsLDKEHHOCTH  3TUX  MOJEH |
HKBUINOTEHIUAIBHBIX IOBEPXHOCTEN.

IIpOBOIHHKH B 3JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBHE PAaBHOBECHUS 3apsI0B.

JIMDJIEKTPUKYU B DJIEKTPOCTATUYECKOM ToJIe. JInaieKkTpruueckass IpOHULIAeMOCTh
BEILECTBA.

Kongencartop. OneKkTpo€MKOCTh KOHJEHCATOPA. JIEKTPOEMKOCTH  IIJIOCKOTO
KOHJIEHCATOopa.

[TapamienpHOE coequHeHue KoHAeHcaTopoB. IlocnemoBarenbHOE COEOUHEHUE
KOHJIEHCATOPOB.

OHeprus 3apsLKEHHOTO KOHJIEHCATOopa.

JIBrKeHUE 3apsSKEHHON YacTULbI B OJJHOPOAHOM 3JIEKTPUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  AJIEKTPOCKOI,
AIIEKTPOMETpP,  DJEKTPOCTAaTHYECKas  3allluTa,  3a3eMJIEHUE  3JIEKTpONpuOOpOB,
KOH/IeHcaTophbl, reHeparop Ban ne I'paada.

Jlemoncmpayuu

YCTpOUCTBO M IPUHLIMII IEUCTBUS JJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mogpens anekTpoctaTudeckoro reueparopa (Ban ae ['paada).

[IpOBOJHUKH B DIEKTPUYECKOM TIOJIE.

DIIeKTpOCTaTHYECKas 3alluTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA IMTOCTOSHHOM U MEPEMEHHON EMKOCTH.

3aBUCHUMOCTB AJIEKTPOEMKOCTH TJIOCKOTO KOHJIEHCATOpa OT IUIOIA/IU IUIACTHH,
PACCTOSIHUS MEXKy HUMH U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprust AEKTPUUECKOTO MOJIS 3apsiKEHHOTO KOHIEHCATOPA.

3apsnika U pa3psaKa KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsl, NPaKMuKym

OueHka cuj B3auMOICVCTBUS 3apPSAKEHHBIX TEJL.

HaGnronenue npeBpaiiieHus SHEPTUH 3apsHKEHHOTO KOHASHCATOpa B SHEPTHIO
W3JIyYEHUs CBETOANO/A.

N3ydeHne nporekanus TOKa B LIENH, COAEPKALLEN KOHIEHCATOP.

Pacnpenenennie pa3HOCTH MOTEHIUANIOB (HAMPSXKEHUS ) TPU MTOCJIEI0BATEILHOM
COCIMHEHNH KOHJICHCATOPOB.

Hccnenosanue paspsiaa KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. I[locmosannbwlil IneKmpuyecKuil mox
Cuna toka. [TocTOSTHHBIN TOK.

VYcnoBust CyliecTBOBaHUSI TOCTOSIHHOTO JJIEKTPUYECKOTO ToKa. VIcTOUHMKM TOKA.
Hanpsoxenune U u DJ1C €.
3akoH Oma Ji71s1 y4acTKa LETH.
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DNEKTPUYECKOE COMPOTHUBICHHE. 3aBUCUMOCTh CONPOTUBJIEHUS OJHOPOIHOIO
OPOBOJHUMKA OT €ro JUIMHblL W IUIOIIAJM IIONEPEYHOrO0 CEYEHHs. Y IeJIbHOE
COIIPOTHUBJICHUE BEILIECTBA.

ITocnenoBaTtensHOE, MapalIENIbHOE, CMELIAHHOE COEIMHEHNE TPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX ekTpuueckux 1enei. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akoH Jxxoyns—JIenuna.

MOIIHOCT  3NEKTPUYECKOTO TOKa.  TemoBas  MOIMHOCTb,  BbIJEIsEMas
Ha PE3HUCTOpE.

O/JIC m BHyTpeHHEEe CONpPOTHBIICHHE MCTOYHMKA TOKa. 3akoH OMa I MOJHOU
(3aMKHYTOI1) 3JIEKTpUUECKOH 11enu. MOIHOCTh UCTOUHUKA TOKa. KOpoTKOE 3aMbIKaHUE.

KoHaeHcaTop B 1ienu NOCTOSHHOTO TOKA.

TexHuyeckue ycTporncTBa U TEXHOJIOTUYECKHUE MPOLECCHI: aMIIEPMETP, BOJIBTMETD,
peocTar, CYETYUK IIEKTPUIECKON SHEPTUH.

Llemoncmpayuu

N3MmepeHue cuiibl TOKa U HaAPsHKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIbI TOKA OT HANPSIKEHMS JJISI PE3UCTOPA, JIaMIIbl
HaKaJIUBaHUS U CBETOJIUOIA.

3aBUCHUMOCTb COMPOTUBIICHUS] TATUHIPUUYECKUX MPOBOJHUKOB OT JIJTUHBI, ILTIOIIAIH
MOIIEPEYHOr0 CEUYCHMS U MaTepurala.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COIPOTUBIICHUS TIPH MTOCTOSHHOM
HaIpPsHKEHUH.

ITpsimoe nzmepenue IJIC. KopoTkoe 3aMbIKaHUE TaIbBAaHUUYECKOTO 2JIEMEHTA U
OIIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

CniocoObl coeTMHEeHNs NCTOYHUKOB ToKa, DJ[C Oarapei.

HccnenoBanue pa3HOCTH NOTEHIIMAJIOB MEXKTY MOJIFOCAMHU UCTOYHUKA TOKA OT CHUJIBI
TOKa B IIEIH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsl, NPaKMuKyMm

Hccnenoanne CMEIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTUBIICHUS POBOTHUKOB.

WccnenoBanue 3aBUCUMOCTH CHITBI TOKA OT HAPSKEHUST TS JIAMIThl HAKaJTUBaHUS.

VYBenuueHue npeesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBIICHUSI UCTOYHUKA TOKA.

UccnepoBanne 3aBucumoctn I/[C TanbBaHUYECKOTO SJIEMEHTa OT BpPEMEHH
IPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTSHITMATIOB MEXTY IMOTIOCAMU UCTOYHUKA TOKA OT CHJIBI
TOKa B IICITH.

HccnenoBanue 3aBUCUMOCTH TIOJIE3HOW MOIITHOCTH MCTOYHUKA TOKA OT CHUJTBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax

DJIeKTpUYECKasi MPOBOJUMOCTD PA3JIMYHBIX BEMIECTB. DJIEKTPOHHAS! IPOBOUMOCTD
TBEPJBIX METAJUIOB. 3aBUCHUMOCTh COMPOTUBIICHUS METAJIOB OT TEMIIEpaTyphl.
CBepXnpoBOUMOCTb.
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Onexktpuyeckuid TOK B Bakyyme. (CBOHCTBa  3JEKTPOHHBIX  ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! ¥ MPUMECHAs! IPOBOAUMOCTb MOJIYITPOBOJHUKOB.
CaoiicTBa p—n-niepexoja. [lonynpoBoaHUKOBBIE TPUOOPBI.

DONEeKTpUYECKUA TOK B JJIEKTPOJIUTAX. OJNEKTPOJUTUYECKAs JIUCCOLUALMA.
DnekTpoin3. 3akoHbl Dapajes sl JIEKTPOIIn3a.

DOnexkTpuyeckuid ToK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITENIbHBINA pa3psil.
Paznuunbie THIIBI caMOCTOATENBHOTO paspsiaa. Monnus. [Inazma.

TexHnuecKue yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHHUE: ra30pa3psaHbIC JIAMIIbI,
JJIEKTPOHHO-JIy4€Basi TPyOKa, IOJIYIPOBOJHUKOBBIE MPUOOPBI: WO, TPaH3UCTOP,
doroanoa, CBETOAMOJ, TadbBaHUKA, pa@UHUPOBAHHE MEAM, BHIIUIABKA ATIOMHUHHUS,
IIEKTPOHHAs MUKPOCKOIIHSL.

Jlemoncmpayuu
3aBUCUMOCTh CONPOTUBJICHUS METAJJIOB OT TEMIIEPATYPHI.
[TpoBOAUMOCTB AIEKTPOTUTOB.
3akoHbI 3eKkTposn3a Dapajes.
HckpoBoii pa3psia ¥ IpOBOAMMOCTh BO3AYyXaA.
CpaBHeHUE TPOBOJUMOCTH METAJIJIOB U MOJYITPOBOJHUKOB.
OHOCTOPOHHSISI TPOBOAUMOCTD AUOA.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol, NPAKMUKYM
HaOnronenue snektpoiusa.
N3mepenue 3apsa 0THOBAJICHTHOTO HOHA.
HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsiTHE BOIBT-aMIIEPHON XapAKTEPUCTUKH AUOAA.

Pu3nvecKuil NPAKTUHKYM

CriocoObl M3MepeHus (PU3NYECKUX BEJIWYUH C HCIOJIB30BAHHEM aHAJIOTOBBIX U
IU(PPOBBIX HU3MEPUTEIBHBIX MNPUOOPOB U KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCHUTENIbHBIE TMOTPEIIHOCTH HM3MEPEHUN (PU3NYECKUX BEIUYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, UCCIIECIOBAHUIN 3aBUCUMOCTEH (PU3UMUYECKUX
BEITMYMH, TPOBEPKA TMPEUIOKEHHBIX THUMoTe3 (BBIOOp u3 paboT, OMUCAHHBIX
B TEMAaTHUYECKHX pazlenax «YUYEHUUYECKUH DSKCIEPUMEHT, JabopaTopHblE padOThI,
IPAKTUKYM» ).

MesxknpeaMeTHbIe CBSI3H

N3yuenue kypca (usuku yrinyonéuHoro ypoBHs B 10 kjacce ocyliecTBIsieTCs
C Y4ETOM co/Iep KaTeIbHBIX MEKITPEIMETHBIX CBS3EH C KypcaMH MaTEMaTHKH, OMOJIOTHH,
XUMHH, Teorpa(uu U TEXHOJIOTHH.

Mesxcnpeomemmusie noHAmMUA, CEA3AHHBIE C U3YUECHUEM MEMO0008 HAYYHO20
no3nanua: SABICHUE, HAYYHBIN (akT, TuroTesa, Gpusnueckas BeJIMUMHA, 3aKOH, TEOPHs,
HaAOJIIOJIEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHHE, MOrPEUIHOCTH
U3MEPEHUI, U3MEPUTENbHBIE IPUOOPHI, I poBas 1adbopaTopusi.

18



Mamemamuxa: Pemenue cuctembl ypaBHeHui. JluneitHas dyHKums, mapabora,
runep0Oona, ux rpaduku u cBoiicTBa. TpuroHomerpuueckue PyHKIMU: CHHYC, KOCHHYC,
TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BeKkTopsl M uX
IPOEKIMH HAa OCU KOOPJIUHAT, CII0’KEHUE BEKTOPOB.

Buonozua: Mexanudeckoe NBIKEHHE B JKMBOW mpupoze, auddysus, ocmoc,
TEIUIOOOMEH J>KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHHE OKpY)KAIOIIEeH Cpepl,
yTUIu3aluus  OHOOPraHMYECKOro  TOIUIMBA ISl BBIPAOOTKM  «TEIUIOBOI» U
AIIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSDKEHHWE W KAaNUWJUIAPHBIC SIBICHUS B MPUPOJE,
AIIEKTPUYECKHE SBICHUS B KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJb
BEIIECTBA, MOJISIPHAS Macca, MOoJy4eHue HaHOMaTepUaJIOB, TEIIOBBIE CBOMCTBA TBEPIBIX
TEN, XKUAKOCTEH M Tra3oB, JKUIKWE KPUCTAJUIBI, JIECKTPHUUECKHE CBOMCTBA METAJUIOB,
AJIEKTPOJIMTUYECKAS TUCCOLMALINS, TaIbBAaHUKA, SJIEKTPOHHAS MUKPOCKOIHSI.

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

Texnonozua: npeoOpazoBaHUE IBMKEHUN C MCIOJb30BAHUEM MEXAHU3MOB, YUET
CyXOro U JKMJIKOIO TPEHUS B TEXHHUKE, CTATHUYECKUE KOHCTPYKUUHU (KPOHILTEHH,
penieTyaTble KOHCTPYKIUH ), UCIIOJIb30BaHNE 3aKOHOB COXPAaHEHUS! MEXaHUKH B TEXHUKE
(rupockon, BOOOMET U ApPYyrue), IBUraTellb BHYyTPEHHEr0 CrOpaHus, napoBas TypOHUHa,
OBITOBOM  XOJIOJWIBHUK, KOHAMIIMOHEP, TEXHOJOTUU TMOJyYEHUSI COBPEMEHHBIX
MaTepuasoB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUUECKas
3aIuTa, 3a3eMJICHUE JIEKTPONPUOOPOB, ra3opa3psIHble JaMIIbl, MOJIYIPOBOIHUKOBBIE
npuOOPHI, raIbBaHUKA.

11 KJIACC

Pasznen 4. DnekTpoauHAMUKA
Tema 4. Macnummnoe none

B3auMogeiicTBHE MOCTOSIHHBIX MAarHMTOB UM MPOBOAHUKOB C TOKOM. MarHuTHOE
nosne. Bexkrop MarHuTHOW WHAYKUWH. [IpyHOIMI Cynepno3suiyMd MarHWTHBIX ITOJIEH.
JIvHUY MarHUTHOW WUHAYKIIHH.

MaruutHoe TMOJe TPOBOJHUKA C TOKOM (MPSMOTO TMPOBOJHUKA, KATYIIKH
U KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMmnepa, e€ HanpaBJIe€HUE U MOAYJIb.

Cuna JlopeHua, e€ HampaBiieHHE U MOAYJb. [[BH>KEHUE 3apsiKEHHOW YaCTHIIbI
B OJHOPOJHOM MarHUTHOM noJjie. Pabora cuisl Jlopenia.

MaruauTHoe 1oJe B Beniectse. GeppomMarHeTku, napa- i IMaMarHeTUKH.

TexHuueckne yCTPOMCTBA W TEXHOJOTMYECKUE IMPOLECCH:  MPUMEHCHUE
MOCTOSTHHBIX MAarHuTOB, JJICKTPOMArHUTOB, TECTEP-MYJIbTUMETP, AJICKTPOJABUTATEITH
SkoOu, yCKOpUTEIN 3JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu
Kaptrna nuHMI WHIYKIIUM MarHUTHOTO TIOJIS TIOJIOCOBOTO W MOJKOBOOOPA3HOTO
MMOCTOSTHHBIX MarHUTOB.
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Kaptuna 1MHMN MarHMTHOM MHAYKLMHU IIOJIS JUIMHHOTO NMPSMOTO INPOBOJHHMKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoneiictBue AByX MIPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JerictBrue cuibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

Habmoienue NBHKEHUS MydKa 3JEKTPOHOB B MArHUTHOM TIOJI€.

[IpuHUMI 1EWCTBUS IEKTPOU3IMEPUTEIIBHOIO TPHOOpA MarHUTOSJIEKTPUUECKON
CHUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomsi, RPAKMuKym
HccenenoBanre MarHUTHOTO MOJISA ITIOCTOSIHHBIX MAarHUTOB.
HccnenoBanue cBONCTB (pepPOMATHETHKOB.
Hccenenoanue nevcTBrs NOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.
N3mepenne cuitbl Amriepa.
W3yuyeHune 3aBUCUMOCTH CUJIbI AMITEpA OT CHJIBI TOKA.
OnpeneneHre MarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. Inekmpomacnumnan uHOyKyuA

SBneHHE >JIEKTPOMArHUTHON MHAYKUHUH. [IOTOK BEKTOpa MarHUTHOM WHIYKIIMU.
OJC wnaykumu. 3akoH dnekrpoMarHuTtHoM uwHAykumu Dapanes. Buxpepoe
anektpuueckoe nojue. Toxku Dyko.

OJ1C uHAYKIUK B IPOBOJIHUKE, JBUKYIIIEMCS B OJTHOPOTHOM MarHUTHOM TIOJIE.

[TpaBuno Jlenua.

NunyktuBHOCTh. KaTylika MHIYKTUBHOCTU B IIEMM MOCTOSTHHOTO TOKa. fIBieHUE
camouHaykiuu. IJ1C caMOUHAYKIIHH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: MHAYKIMOHHAS TEYb,
COJICHOM I, 3aIUTa OT 3JEKTPU3ALUU TEJI IPU ABUKEHUHA B MArHUTHOM T10JI€ 3E€MJIH.

Jlemoncmpayuu

HaGntonenue siBieHus 3J€KTPOMarHuTHOM MHAYKIUH.

Nccnenosanue 3aBucumMocTtd 9{C HHIYKIMHA OT CKOPOCTH U3MEHEHHS] MATHUTHOTO
MOTOKA.

[TpaBuno Jlenna.

[Tanenne MarauTa B alIOMUHUEBOM (MEeIHOM) TpyOe.

SIBneHue caMOMHIYKIIMH.

Uccnenosanne 3aucumocty I/[C caMOMHIYKIIMM OT CKOPOCTU M3MEHEHHUS CHIIBI
TOKa B LIEIIH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsl, NPaKmuKym
HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHOM UHAYKIHUU.
Onpenenenre UHAYKIIMA BUXPEBOTO MATHUTHOTO TOJIS.
HccnenoBanue siBieHUs] CAMOUHAYKIIH.

CO6opka MoJIeH AJIEeKTPOMAarHUTHOTO TeHepaTopa.
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Pa3nen 5. Kosiebanusi 1 BOJITHBI
Tema 1. Mexanuueckue Koneoanusn

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

I'apmonudeckue konebanus. KuHemMaTtnueckoe W JAMHAMUYECKOE OIMCAHUE.
DHEPreTuuecKkoe OMucaHue (3aKOH COXPAHEHUS! MEXAaHUYEeCKOM »Hepruu). BwiBon
JUHAMUYECKOTO0 OMUCAHUSI TapMOHMYECKUX KOJICOAHUN M3 HMX DHEPreTUUYEeCKOTO H
KUHEMATHYECKOTO OIMCAaHUs.

Avmumntyna u (daza kosiebanuii. CBs3b aMIUIMTYJBl KOJIGOAHWM HMCXOJTHOU
BEJIMUMHBI C aMIUTUTyAaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepuon w dacrora kosebanuii. Ilepwog MaibIX CBOOOMHBIX KOJCOAHMIA
MaTeMaTH4YeCKOro MasTHUKa. [leprnoa cBOOOHBIX KOJIeOaHUM MPYKUHHOTO MasiTHUKA.

[lonsiTue o 3aTyxaromux KojeOaHusx. BpiHyxkneHHble koneOanus. Pe3oHaHc.
PezonancHas kpuBas. BiusHue 3aTyxaHuss Ha BHJI PE30HAHCHOM  KPHUBOM.
ABTOKOICOAHUS.

TexHUYeCcKHe YCTpOWCTBA M TEXHOJIOTUYECKHUE IIPOIECChl: METPOHOM, 4YaCHI,
Ka4delld, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Jlemoncmpayuu

3anuck K0J1e0aTeILHOTO JBUKEHUS.

HaGnrogenue HE3aBUCUMOCTH MepUofa MajblX KOJEOaHWl TIpy3a Ha HUTH
OT aMIUIUTYIbI.

UccnenoBanue 3aTyxaromux KojieOaHU U 3aBUCUMOCTH TepUoa CBOOOTHBIX
KOJICOaHHI OT COMPOTUBIICHUSI.

UccnenoBanue kosnebanuii rpy3a Ha MaCCUBHOM MPY>KUHE C 11EIIbI0 (HOPMUPOBAHMUS
MPEICTaBIICHUN 00 HI€aTbHON MOJIETTH IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS IHEPTHUU MPU KOJIeOAHUSIX TPy3a Ha MPYKUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHUM.

HaOnronenue pe3onanca.

Yuenuueckuui sxcnepumenm, 1aoopamopuvie pabomul, NPAKMUKYM
N3mepenue nepuoia CBOOOJHBIX KOJIEOAHUN HUTSHOTO U MPY>KUHHOTO MasiTHUKOB.
N3ydeHne 3aKOHOB IBH)KEHUS TeJla B X0/€ KoieO0aHUM Ha yIpyroM IoJIBEcCe.
N3yuyeHue ABMKEHUS HUTAHOTO MasiTHUKA.
[IpeoOpa3zoBaHue SHEPTUN B IPYKUHHOM MasiTHUKE.
HccnenoBanue yObIBaHUS! aMIUTUTYAbI 3aTyXAOIINX KOJIEOaHUM.
HccnenoBanue BbIHYKIEHHBIX KOJICOAHUH.

Tema 2. InekmpomazHummnsle Koaedanus

Konebarenbupiii KOHTYp. CBOOOHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B I€THHOM
KojebarenbHOM KoHType. @opmyra Tomcona. CBs3b aMIUIUTY/IBI 3apsiaa KOHASHCATOpa
C aMIUTUTYJION CHJIBI TOKA B KOJIEOATEILHOM KOHTYPE.

3aKOH COXpaHEHUS PHEPTUH B UJI€AJIbBHOM K0JieOaTeJIbHOM KOHTYpE.

3aryxaronue 3JIeKTPOMarHuTHbIC KojeOanus. BeIHyKIeHHBIE 2JIEKTPOMAarHUTHBIC
KOJIeOaHMUsl.
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ITepeMeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE U ACHCTBYIOIIEE
3HAaYCHHE CUJIBI TOKA M HAMIPSKEHUSI TIPU Pa3InIHON (HopMe 3aBUCUMOCTH MEPEMEHHOTO
TOKA OT BPEMEHH.

CuHycOMJQJIbHBIA NEpPEeMEHHbIA TOK. Pe3ucTop, KOHAEHCATOp W KaTyllKa
WHIYKTUBHOCTH B ILENHA CUHYCOMJAIBHOTO IIEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onanc HanpsokeHUN.

Uneanvubiii  Tpancpopmatop. IlpomsBoactBo, mepenaua u  moTpediieHue
IEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKHE PHUCKHM ITIPU  NPOU3BOJACTBE  3JeKTpo3Hepruu. Kynbrypa
VCITOJIB30BAHUS JIEKTPOIHEPIUH B [IOBCETHEBHOM JKU3HHU.

TexHrYecKue yCTpOMCTBA U TEXHOJIOIMYECKHUE ITPOLIECCHI: AIEKTPUIECKUN 3BOHOK,
TEHEPATOP IEPEMEHHOI0 TOKA, JIMHUU DJICKTPOIepeaay.

Jlemoncmpayuu

CB0OOOHBIE HJIEKTPOMArHUTHBIE KOJICOAHNUS.

3aBUCHUMOCTh YaCTOThl CBOOOJHBIX KOJEOAHUI OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuusmiorpaMMsl 31E€KTPOMATrHUTHBIX KOJIEOAHMIA.

['eneparop He3aTyxaroUX JIEKTPOMArHUTHBIX KOJIEOAHUIA.

Mopeinb 31eKTPOMAarHuTHOTO TeHEePaTopa.

BoIHYX/1I€HHbIE CUHYCOUJAIbHbIE KOJIEOAHHUS.

Pe3ucrop, karyka MHIYKTUBHOCTH U KOHJEHCATOP B LM IEPEMEHHOI0 TOKA.

Pe3oHanc mpu  DOCIENOBAaTENbHOM  COCAMHEHUM  PE3UCTOpPA,  KaTyLIKH
VWHIYKTUBHOCTH U KOHJEHCATOpa.

VY CTpolCcTBO ¥ IPUHITUTT IEUCTBUS TpaHchopmaTopa.

Mopneinb TUHUY SJIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopmvle pabomsi, RPAKMUKyM

N3yuenue Tpancpopmartopa.

HccnenoBanne TMEepEeMEHHOTO TOKa dYepe3 IMOCIeIOBATeNbHO COSAMHEHHBIC
KOH/ICHCATOp, KaTYIIKY H PE3UCTOP.

Ha6nronenue seKTpOMarHuTHOTO Pe30HaHca.

HccnenoBanue paboTh HCTOYHUKOB CBETA B IIENH TIPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpoOMazZHunmHble 60JIHbL

MexaHn4decKue BOIHBI, YCIOBHS X pacnpocTpaHenus. [lonepeunsie u npoaoIbHbIE
BOJIHBL. [lepuon, ckopocTh pactipocTpaHeHus U JUIMHA BOJIHBI. CBOMCTBA MEXaHUYECKUX
BOJIH: OTPaXCHHE, MPEJIOMIICHHE, UHTEephEPEHITUS U AUPPAKITHSL.

3Byk. CkopocTb 3ByKa. ' poMKoCTh 3ByKa. BoicoTa ToHa. TemOp 3ByKa.

[ITyMOBOE€ 3arpsi3HEHHE OKPYKAOLIEN CPEBI.

DNEeKTPOMarHUTHbIE BOJHBL. YCJIOBHUS H3JIY4YEHHUS BJIEKTPOMArHUTHBIX BOJIH.
B3anMHas OPHEHTAIHS BEKTOPOB E, B, ¥ B SJIEKTPOMATHUTHOMN BOJIHE.

CBoiICTBA ANEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIIEHUE, TOJISIpU3alls,
uHTEephEPEHITNSI U TUPPAKITUS.
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[lIkana 5>JIEKTPOMArHUTHBIX BOJIH. I[IpuMEHEHHE HIEKTPOMArHUTHBIX BOJH
B TEXHUKE U OBITY.

[IpuHIUIIBI pagOCB3U U TeNeBUACHUS. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPeibl.

Texnuueckue ycTpoCTBA W MPAKTUYECKOE MPUMEHEHHE: MY3bIKalbHbIC
UHCTPYMEHTHI, pajiap, paAvuoNpuUEMHUK, TEJIEBU30p, aHTeHHa, TeiaedoH, CBU-mneus,
yJIbTPa3BYKOBasl IUATHOCTHUKA B TEXHUKE U MEJUIIUHE.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpPOCTPaAHEHUE MOMEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomieecs Teso Kak HICTOYHHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHHI.

Habmoienue oTpaskeHus: U MpeIoMIICHHUS] MEXaHUUECKHUX BOJIH.

Hab6mtonenue nnreppepenunu u qudppakiuyd MEXaHUYECKUX BOJIH.

AKYCTHYECKHI PE30OHAHC.

CBoicTBa yIbTpa3ByKa ¥ €ro IPUMEHEHHUE.

HabGutoieHue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYJOM U 4aCTOTOM
KOJIEOAHMIA.

HccnenoBanne CBOMCTB 3JEKTPOMATrHUTHBIX BOJH: OTPAXXEHHUE, MPEIOMIICHUE,
noJisipu3aIys, Iuppaxnus, uHTephepeHITus.

OOGHapyxeHue nHOPaKpacHOTO U YAbTPa(hHOIETOBOIO U3TYyUYECHUM.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomsi, NPAKMUKYM
N3ydeHne nmapameTpoB 3ByKOBOM BOJIHBL.
N3ydeHune pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa

[IpssMonMHEHOE PaCIpOCTPaHEHNE CBETA B OJHOPONHOU cpene. Jlyd cBera.
To4yeuyHbIll UICTOYHHK CBETA.

OTtpaxeHnue cBeTa. 3aKoHbl oOTpaxkeHus cBera. IloctpoeHue wu300pakeHU
B IUIOCKOM 3epkaie. Cepruueckue 3epkana.

[Ipenomiienne cBera. 3aKOHBI MpPEJIOMIIEHUs cBeTa. AOCONIOTHBIM IOKa3aTelsb
npesiomsieHns. OTHOCUTEIBHBIN ITOKa3aTelb npesioMieHus . II0cToOSHCTBO 4acTOThI CBETA
Y COOTHOUIEHWE JJIMH BOJIH MPH MEPEX0I€ MOHOXPOMATHYECKOTO CBETA YEPE3 I'PAHUILLY
paszena IByX ONTHYECKUX CPEN.

Xon myueii B mpusMme. Jlucnepeust ceeta. ClIoxKHBIN cocTaB 6enoro ceera. [[Ber.

[TomHnoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIM yroJl MOJHOrO BHYTPEHHETO
OTPAKECHMUS.

Cobuparome u pacceuBaroiue JuH3bl. ToHKas nrH3a. POKYCHOE PACCTOSTHUE U
ONTHYECKass Cujla TOHKOM JHMH3bl.  3aBUCUMOCTb  (POKYCHOTO  PACCTOSIHUS
TOHKOM cQepuueckol JUH3bl OT €€ TEeOMETPUHM M OTHOCHUTEIBHOTO TOKa3aTess
IIPETIOMIICHHS.

dopMysia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.
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Xon myya, HPOLIEAIIEr0 JMH3Y IIOJ NPOU3BOJIBHBIM YIJIOM K €€ TIJIaBHOU
ontuyeckoit ocu. [loctpoenne n3o00paskeHnit TOYKU U OTpE3Ka MPSIMON B COOUPAIOIINX U
paccenBarOIMX JIMH3aX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromast crnocoOHocTh. [71a3 kak onrTuyeckas
CUCTEMA.

[Ipenensl IpUMEHUMOCTH T€OMETPUUYECKON ONTUKHU.

BonnoBas onrtuka. MHTepdepenuus cBera. KorepeHTHbIE MCTOUHUKH. Y CIOBUS
HAOMIOICHUS] MAaKCUMYMOB MU MUHUMYMOB B HMHTEP(PEPEHIIMOHHON KapTHHE OT JBYX
KOT€PEHTHBIX NCTOUYHUKOB. [IprMepsl KilacCHUecKuX HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus csera. JudpakuuoHHas pem€rka. YcCIoBHE HaOJIONEHUS TJIABHBIX
MaKCUMYMOB TP NaJIeHUH MOHOXPOMAaTUYECKOTO CBETA HAa TU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus certa.

TexHrueckre ycTpoicTBa U TEXHOJIOTHYECKHUE MPOIECCHI: OYKH, JIyNa, MEPUCKOII,
¢doToamnmapaT, MHUKPOCKOI, MPOEKUHUOHHBIM amnmapar, MPOCBETIECHUE ONTHUKH,
BOJIOKOHHASI ONITHKA, TU(PPaKIIMOHHAS PEIIETKA.

Jlemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

UccnenoBanue npenomiaeHus CBETA.

Hab6nronenue noaHoro BHyTpeHHETO OTpakeHus. Mojiesb CBEeTOBO/IA.

Hccnenoanne xo/a CBETOBBIX MYYKOB Y€pe3 IIOCKOINAPAJUIENbHYIO IUIACTHHY U
IpU3MY.

WccnenoBanue cBOWCTB U300paKEHUM B JIMH3AX.

Mogenu MUKpocKomna, TeJIECKOa.

Haobntonenue unrepdepeHim ceera.

Ha6nronenue BeTOB TOHKHUX TIJIEHOK.

Hab6nronenue nudpakium ceera.

N3yuenune audpakiinoHHON pemeETKY.

Hab6nronenue nudpakiimOHHOTO CTIEKTpA.

Habnronenue nucnepcuu cBera.

HaOnronenue nosnsipusaiuu cBera.

[IpumeHeHune NoISIpOUI0B AJIsl U3YYCHUSI MEXaHUUECKUX HANPSIKEHUN.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi, RPAKMUKyMm

N3mepenue mokaszaTelns MpeToMIICHUS CTEKIIA.

HccnenoBanue 3aBUCHMMOCTH (DOKYCHOTO PACCTOSIHUS OT BeIecTBa (Ha MpUMEpe
KUJIKUX JIUH3).

N3mepenne GoKyCHOTO pacCTOSIHUSI PACCEUBAIOITUX JINH3.

[Tomy4yenue n300paxxeHus: B CUCTEME U3 TJIOCKOTO 3epKajia U JTUH3HI.

[TomydyeHue n300pakeHNs B CHCTEME U3 JIBYX JIMH3.

KoHcTpyHnpoBaHue TEIeCKOMMYECKUX CUCTEM.

Hab6nronenue nudpakimm, naTepdepeHimm 1 noaspu3alun CBeTa.

24



N3ydeHne nosipu3aiiy CBeTa, OTPKEHHOTO OT MOBEPXHOCTH JIUIJICKTPHKA.

N3ydenne naTepdepeHINH JTa3epHOro U3TYyUCHHS Ha IBYX IIETIAX.

HaGnronenue nucniepcum.

Ha6nronenue u uccienoBanne uGpakiimOHHOTO CIIEKTpA.

W3mepenue TMHBI CBETOBOM BOJIHBI.

[Tony4yeHne cnekTpa H3IyYECHUS CBETOAUOJA TPH TOMOIM JAU(DPAKIIMOHHOM
PELIETKY.

Pa3nes 6. OcHOBBI cClIENMAIBHOI TEOPHH OTHOCUTEIbHOCTH

I'paHnipl IPUMEHMMOCTH KJIACCHYECKOM MexaHUKHU. [locTynarsl crienuanbHON
TEOPUU OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM uHTepBan. lIpeoOpaszoBanus Jlopenmna. YcnoBue
OPUYUHHOCTU. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU U
COKpAILICHHUE JIJINHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MacChl C SHEPTHUEN U UMITYJIBCOM PEJIATUBUCTCKOM YaCTULBI. DHEPIUs ITOKOSI.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI:  CIIyTHUKOBBIE
IIPUEMHUKHU, YCKOPUTEIHN 3aPsKEHHBIX YaCTHII.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsi, RPAKMUKYM
OmnpeneneHrue UMITyJIbCa M DHEPTUU PENATUBUCTCKUX 4YacTull (1o doTtorpadusm
TPEKOB 3aPSYKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBanToBasi pusuka
Tema 1. Kopnyckynaphno-6011080it oyanuzm

PaBHOBecHOE TersioBoe u3nyueHue (M3MydeHre aOCOMOTHO YEPHOTO Tela). 3aKOH
cmenienust Buna. ['unoresa [1lmanka o kBaHTax.

@DoTOHBI. DHEPTHUS U UMITYJIBC (OTOHA.

®ororpdext. Onwitet A.I'. CronetoBa. 3akonbl ¢GoToddpdekra. YpaBHeHue
OunmTenHa 1a oroaddexra. «Kpacnas rpanuna» goroaddexra.

JlaBnenue cBera (B 4YaCTHOCTH, JaBJICHHE CBETa Ha aOCOIIOTHO MOTJIOMIAOIIYIO U
a0COJIFOTHO OTpakaroIIyro nmoBepxHocTh). OnbiThl [1.H. JleOGenera.

BonnoBeie cBoucTBa yactul. Bomubsl ne bpounsa. [nuuHa BonHbl ae bpounis u
pa3Mmepbl 00JacTH JIOKaIM3aluU ABWXKYILIEHCA dYacTHllbl. KopmycKyasipHO-BOJHOBOM
nyanusMm. Judpakius 31eKTPOHOB Ha KpUCTaJIax.

Cnennduka wuzmepeHuii B MuKpomupe. COOTHOIIEHUS HEONpeneaEHHOCTEH
['eitzendepra.

TexHuyecknue yCTPOWCTBA M  TEXHOJOTHUYECKHUE IIPOLIECCHI:  CIEKTPOMETD,
dboToreMENHT, POTOAATUNK, TYHHETHHBIM MUKPOCKOII, COJTHEYHAs 0aTtapesi, CBETOIUO.

Jlemoncmpayuu

®otorh(hexT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHEHIHET0 poTodhdexTa.

UccnenoBanue 3aBUCUMOCTH COTIPOTUBJICHUS MOJIYITPOBOHUKOB
OT OCBELLEHHOCTH.
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CBeToano.
ConnHeuHas 6aTapes.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomsi, NPaAKMuKyMm
Uccnenosanue poropesuctopa.
N3mepenne nocrosiuHoi [lnanka Ha ocHOBe uccienoBanus Gporordpdexra.
Uccnenosanue 3aBUCUMOCTH CUJIBI TOKA YE€PE3 CBETOIUO/] OT HAMPSIKEHUSL.

Tema 2. Duzuxa amoma

OneIThl 1O HCCIAEAOBAHUIO CTPOCHMS aroma. llnaHerapHas MoJenb aroMma
Pezepdopna.

[Toctynatel bopa. M3nmydenue u morjoiieHue (GOTOHOB IPU IEpexojie aToma
C OJTHOTO YPOBHSI DHEPTUM HA APYTOM.

Bungpl cnektpoB. CiekTp ypoBHEH SHEPIUY aTOMa BOJAOPOA.

CnoHTaHHOE M BBIHYXKJICHHOE M3JydyeHue cBeta. Jlazep.

TexHn4eckne yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOLECCHI: CIIEKTPAIbHBIN aHAIN3
(CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu
Mogpens onbita Pesepdopra.
HabmroneHue muHeNdaThiX CIIEKTPOB.
Y CTpOoiCTBO U ACHCTBUE CUETUYNKA HOHU3UPYIOIINX YACTHII.
Onpenenenue JJIMHBI BOJHBI JTA3€PHOTO U3TyUYCHUS.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl, NPaKmuKym

Ha6nronenue nuHelyaToro CrexkTpa.

UccnegoBanne cnekTpa pa3peKEHHOTO AaTOMApHOrO BOJOPOAA W HU3MEPEHHUE
nocrosiHHoM Punbepra.

Tema 3. Duszuxa amommno20 A0pa u I1eMEHMAPHBLIX YACMUY,

Hyxnonnas monens sigpa ['eitzen6epra—Banenko. 3apsia sapa. MaccoBoe 4ucio
saapa. U3oTorsbl.

PannoaktuBHOCTh. Anb(a-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIM OeTa-pacmnal.
["'amMmma-uziyueHue.

3aKOH paJMOAKTUBHOIO pacnaga. PaguoakTuBHbIE M30TOMNBI B pupoje. CBOMCTBA
VOHU3UPYIOLIETO M3JIydyeHUs. BiusHME paavOaKTUBHOCTH Ha JKUBBIE OPraHU3MBL.
EctecTBennsriit hon nznyuenus. [lozumerpusi.

DHeprus CBsA3M HYKJIOHOB B sjipe. SnepHbie cuibl. Jlepekt Macchl sipa.

Anepnusie peakuuu. JleneHue u cuHTe3 saep. AnepHbie peakTopbl. [IpoGiembr
YIPaBJIsieMOr0 TEPMOSIIEPHOTO CHHTE3a. DKOJIOTUYECKUE ACMEKThl Pa3BUTHUS SIEPHOU
DHEPIETHUKH.

Metonbl perucrpamnuu u WCCIICIOBAHUS AJIEMEHTAPHBIX YacCTHII.

@yHIaMEHTAIBHBIE B3aUMOJICHCTBUSA. baprOHbBI, ME30HBI U JICIITOHBI.
[Ipencrasnenne o CtannaptHoi Moaenu. KBapk-riatooHHast MOZIeNb aJpOHOB.
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®usuka 3a npenenamu CrannapTHo Moaenu. TEéMHas MaTepus U TEMHAsE SHEPTHUS.

EnuHCTBO M3nyeckoil KapTUHBI MUpAa.

TexHH4ecKkne YCTPOWCTBA M TEXHOJIOTMYECKHE TMPOLECCHL: AO3UMETP, Kamepa
Bunbcona, simepHbIil peakTop, TEPMOSIEPHBIA peakTop, aTOMHas O0M0Oa, MarHUTHO-
pe30HaHCHAast TOMOTpadusl.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomuvl, NPAKMUKYM
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).
HccnenoBanue painoakTUBHOTO (DOHA C MCTIOIH30BAaHUEM JJO3UMETPA.
N3ydenne morsomnieHus 0eTa-4acTUl] ATFOMHHHUEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMUY U ACTPOPU3UKHU

Otanbl pa3BUTUS ACTpOHOMHUH. lIpuKIIamHOE M MHUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHoMuu. [IpyuMeHUMOCTh 3aKOHOB (PU3UKU JIs1 OOBICHEHUS MPUPOAbI KOCMUYECKUX
00BEKTOB.

Metoabl aCTPOHOMHYECKUX UcclieoBaHU. COBPEMEHHBIE ONITUYECKHUE TEJIECKOIIBI,
paauoTEIECKOIbl, BHEATMOC(hEpHAsi aCTPOHOMHUS.

Bup 38€3nH0r0 HeOa. Co3Be3us, IpKUE 3BE3/IbI, IUTAHETHI, KX BUJIUMOE JIBHKEHUE.

ConHeyHas cucrema.

Connue. ConmHeuHast akTUBHOCTbB. McTounnk sHeprun CoHIa U 3BE3 /.

3BE3/1bI, UX OCHOBHBIC XapaKTEpUCTHKHU. JlMarpamMma «CHEKTpajJbHBIA Kilacc —
CBETUMOCTBY». 3BE3bl TJIABHOW MOCIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISL 3BE3] IJIaBHOW MOCJIEAOBATEILHOCTU. BHYyTpeHHEe cTpoeHue 3BE3.
CoBpeMeHHbIE TPEACTABICHUS O MPOUCXO0KACHUU U 3BOMOIMU COJIHIIA U 3BE3T. DTaIbl
JKU3HU 3BE3.

Muteunsiii [yTe — Hamia [Nanaktuka. [Tonoxenue u qeuxenne CosHia B ['anaktuke.
Tunel ranakTuk. PaguoranakTuky v KBa3apbl. YEpHbIE IBIPHI B SApaX FAIAKTHK.

Bcenennas. Pacummipenne Bceenennoit. 3akon Xa0O06sa. Pazberanue rajaakTHK.
Teopus bonpuioro B3peiBa. PeMKTOBOE N3TydEHUE.

Macmrabnas crpyktypa Beenennoit. Metaranaktuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus
HaGmtonenust 3BE€31HOTO HeOa HEBOOPY)KEHHBIM TIJ1a30M C HCHOJIb30BaHUEM
KOMIBIOTEPHBIX TMPWIOKEHUNA JUIsl ONPENENICHUs MOJIOKEHUS HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31s1 CEeBEPHOTO NOJyIIApUs U SIPKHUE 3BE3BI.
Ha6monenus B Teneckon JIyHbl, IUIaHET, TYMaHHOCTEH U 3BE3THBIX CKOIIJICHUA.

Pu3nyecKuil NPAKTUKYM

CriocoObl n3MepeHus: GU3NYECKUX BEJIMYMH C HCIOJB30BAHUEM aHAJIOTOBBIX U
UGPOBBIX HU3MEPUTENBHBIX NPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCHUTENIbHBIE MOTPEIIHOCTH H3MEPEHUN (U3NYECKUX BEIHUHUH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHNe KOCBEHHBIX W3MEPEHHM, MCCIEAOBAHUIN 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TUNoTe3 (BHIOOpP M3 paboT, ONMUCAHHBIX
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B TEMAaTHYECKHX pas3Jenax «YUYeHHUEeCKHUH OHKCIIEPUMEHT, J1abopaTopHbIe padoTHI,
MPAKTHKYM).

O0o0marnee NOBTOpeHUe

O0o001eHne U cuctemMaTusalus CoJAEp)KaHus pas3fesoB Kypca «MexaHukay,
«MonekynspHas (u3MKa U TEpPMOAMHAMUKA», «JeKTpoanHamuka», «KoneGanus u
BOJIHBI», «OCHOBBI CIIELMATBHON TEOPUU OTHOCUTEIbHOCTH», «KBaHTOBast ¢uznkay,
«DJIEMEHTBI aCTPOHOMUU U aCTPODUZUKI.

Ponb ¢pu3uku 1 acTpOHOMHUH B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COLIMAIbHON U
TUUYECKOH c(hepax NeATENbHOCTH YEJIOBEKa, POJIb U MECTO (PU3MKU U ACTPOHOMHHU
B COBPEMEHHOW  HAy4HOM  KapTMHE  MHUpA,  3HAYEHUE  OINHCATEIBHOM,
CHUCTEMaTU3HUPYIOIIEH, OOBSCHUTEIbHOW W MPOTHOCTHYECKOM (YHKIMN (U3nIecKou
TEOpUH, POJIb (PU3NYECKON TeOpUrd B (POPMHUPOBAHUU MPENCTaBICHUA O (HU3HUECKOM
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B OOILIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOLIE.

MesxknpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku yrinyonénHoro ypoBHs B 11 kiacce ocymiecTBisieTcs
C YUETOM coZiepKaTeNbHBIX MEXIIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTUKH, OMOJIOTUH,
XUMUH, Teorpauu 1 TEXHOJIOTHH.

MesicnpeOmemnoie NOHAMUA, CEA3AHHbLIE C U3YUEHUEM MEmMO008 HAYYHO20
no3nanus: ABICHUE, HAYYHBIN (aKT, TMIOTE3a, (U3NUECKasi BEIUYHMHA, 3aKOH, TEOPUs,
HaOJIOICHUE, SKCIEPUMEHT, MOJIECIMPOBAHUE, MOJENb, W3MEpPEHHE, MNOTPEIIHOCTU
U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUppOBast 1adbopaTopus.

Mamemamuxka: Pemienue cucremsl ypaBHeHull. Tpuronomerpuueckue QpyHKINU:
CHUHYC, KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKJIECTBO.
BekTopbl M MX NpPOEKIMM HAa OCH KOODPJIMHAT, CIIO)KEHHE BEKTOpOB. IIpon3BoaHbIE
anemMeHTapHbIX QyHKIuH. [Ipr3Haku momgo0ust TPEyroabHUKOB, ONPEACICHHUE MIIOIATN
I0CcKuX (huryp u oobEMa Te.

Buonozua: snektpuyeckue sIBJICHUS B )KUBOM NPUPOJIE, KOJIeOaTebHbIE TBUKCHHUS
B JKMBOM NPUPOAE, OSKOJOTMYECKHE PHUCKU TMPU MPOU3BOACTBE AJIEKTPOIHEPTUH,
IIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPYKArOLIEH Cpeabl, YIbTPa3ByKOBas JMATHOCTHKA
B MEJUIIMHE, ONTHYECKHE SIBJICHUS B KUBOUM MPUPOJIE.

Xumusn: CTPOEHUE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTypa TBEPABIX Te,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIIIMYECKON pEeIETKU, CIEKTPaIbHbIN aHAIN3.

T'eozpaghua: marHuTHBIE TOJIIOCA 3€MIIM, 3aJIe)KM MAarHUTHBIX pyh, (poTochEéMKa
3€MHOM MMOBEPXHOCTH, cercMorpad.

Texnonocua:  TPUMEHEHHUE  TOCTOSIHHBIX  MAarHUTOB,  JJIEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTeNb SIKOOM, TeHepaTop MEPEMEHHOI0 TOKa, HHAYKLUUOHHAS Me€4b, TUHUU
3JIEKTpoIiepeaay, 3JIEKTPOJBUTATENb, pajap, PaJuoNpUEMHHUK, TEJIEBU30p, AHTEHHA,
tenepon, CBU-neub, ynbTpa3ByKoBasi JUarHOCTUKA B TEXHUKE, IPOEKIIMOHHBIN amnmnapar,
BOJIOKOHHAsl ONTHKa, COJHEYHas Oarapesi, CIYTHUKOBblE NPUEMHUKH, sAepHas
HHEPreTrKa U 3KOJOTUYECKHUE ACTIEKThI €€ Pa3BUTHSL.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS Y4eOHOro mnpeamera «Du3nKay HJOJKHBI
OTpa)kaTb  T'OTOBHOCTb M  CHOCOOHOCTh  OOy4YalIIMXCA  PYKOBOJACTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHICKOTO OOIIECTBa, pacIIMpPEHHE KU3HEHHOTO OIMbITa M OIbITa
JNEATEIBHOCTH B TIPOLIECCE pPEANN3alMi OCHOBHBIX HAMNPABICHUN BOCIHUTATEIBHOM
JEeATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIUTAHMSA:

Cc(OPMHPOBAHHOCTDh TPAKIAHCKON MO3MIMKA OOYYaroOIIErocss KakK aKTHBHOIO
Y OTBETCTBEHHOTO YJICHA POCCUICKOTO O0IIEeCTBA;

HPUHATHE TPATULIMOHHBIX 00IIIeYEITOBCUCCKUX I'YMaHHCTHYCCKUX
U IEMOKPATHYECKUX [[ECHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JESATCIBLHOCTh B HHTEpPECax TIPakIaHCKOIO
00I1IeCTBa, y4aCTBOBATH B CAMOYITPABICHUU B 00pa30BaTEIbHOM OpraHU3aIlny;

yYMEHHE B3aMMOJICHCTBOBATh C COLUAIBHBIMM HHCTHTYTaMH B COOTBETCTBHH C HX
(GYHKIHUSIMHU ¥ Ha3HAYCHUEM;

TOTOBHOCTH K T'YMAHMTAPHOMN M BOJIOHTEPCKOM IEATCIIHHOCTH;

2) MATPHOTHYECKOTO BOCTIUTAHMS:
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;
LICHHOCTHOE OTHOLIEHHE K TOCYJApPCTBEHHBIM CHMBOJIAM, JOCTHKCHUSAM
POCCHICKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE;

3) MYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHUS;

CITIOCOOHOCTh OIICHHMBATh CHUTYallMI0O W TPHUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh Ha MOPAIBHO-HPABCTBEHHBIE HOPMbI M ILEHHOCTH, B TOM YUCIIE
B ICATEIIBHOCTU YYEHOTO;

OCO3HAHME JTUYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:
3CTETUYECKOE OTHOIIICHUE K MHUPY, BKIIIOYast 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero (GU3nYecKoil HayKe;

5) Tpy0BOro BOCIIMTAHUS

MHTEPEC K pa3iu4HbIM cepaM MpopecCHOHATBHON NIEATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOp OyyIIei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIAHBI;
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TOTOBHOCTbH M CHOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 001aCTH (PU3HKHU
Ha MPOTSHKCHUU BCEH JKU3HU,

6) 3K0JOrMYecKOro BOCIIMTAHMS

c(hOpMHPOBAHHOCTH IKOJIOTHYCCKON KYJIBTYPHhI, 0CO3HAHHUE TII00ATBHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIEM;

IUTAHUPOBAHUE U OCYILIECTBIICHUE JIEUCTBUI B OKPYXAIOIEeH cpejie Ha OCHOBE
3HAHMS 1eJIel YCTOMYMBOrO pa3BUTHS YEJIOBEUECTBA;

Pacuimpenue ombiTa NEATETbHOCTH HKOJOTHYECKON HAmpaBiICHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAaHUU 10 (PU3UKE;

7) EHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (HU3HUECKON HAYKH,

OCO3HaHUE LIEHHOCTU HAy4YHOM JESATENIbHOCTH, TOTOBHOCTb B IMPOLIECCE HU3YUECHMUS
GU3MKM  OCYIIECTBIATH  MPOEKTHYID U HCCIENOBATENbCKYI0  JIEATEIHbHOCTD
UH/MBHUIYaJIbHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTesibHbIe YHUBEpPCAJbHbIE Y4eOHbIEC NeCTBUS
ba3oBble JlornyecKkue 1eMCTBHUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U AKTyaIM3UPOBATH MPOOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

OIPEEIISITh EN AEATEIbHOCTH, 33/1aBaTh NapaMETPhbl U KPUTEPUH X JOCTHUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEUYHS B pacCMaTPUBAEMbBIX (HU3UUSCKHUX
SABJICHUSAX;

pa3pabarpiBaTh IUTAH pEIICHHs NPOOJEeMBl C YyY€TOM aHaW3a HMCHOIIUXCS
MaTE€pPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
L[EJISIM, OLICHUBATh PUCKH MTOCIEICTBUN JIESITEIbHOCTH;

KOOPAUHUPOBATH U BBIMOJHITE pabOTy B YCIOBHUSX PEaTbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble ncciieqoBare/ibCKue J1eiCTBUSA:

BJa/IeTh HAYYHOH TEPMHUHOJOTHEH, KIIOYEBBIMA TIOHATHUSAMH H METOIaMH
buznyecKoil HayKu;

BJa/IeTh HABbIKAMHU Y4YEOHO-UCCIIEOBATEIBCKON U MPOEKTHOM NeATeIbHOCTH
B o0Osacth (PU3UKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITEJIBHOMY IOUCKY
METOJIOB pEICHU 3a/1a4 (PU3NYECKOTO COAEPIKaHUS, TPUMEHEHUIO PAa3IMYHbIX METOI0B
MIO3HAHMS,

BJaJeTh BUJAMH JIEATEIbHOCTH IO TIOJYyYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIIpeTalny, IpeoOpa30BaHUIO U MPUMEHEHHUIO B Pa3IMUHBIX YUYEOHBIX CUTYalUX,
B TOM YHCJI€ TIPHU CO3/IaHUU YUEOHBIX MPOEKTOB B 00JACTH (QPU3HKU;
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BBISIBJIATh IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 33/1a4y, BbIIBUTaTh
TUINOTE3y €€ PeIICHUs, HAXOAUTh apTyMEHTHI JIJIsl JOKA3aTeIbCTBA CBOMX YTBEP KICHHU,
3a]1aBaTh MapaMeTpPbl U KPUTEPUN PELICHMUS;

AHAJIM3UPOBATh IIOJIYYCHHBIE B XOJE PELICHHs 3aJa4M pe3yJbTaTbl, KPUTUYECKU
OLICHUBATh UX TOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTb M  (OPMYyJIMpPOBaThb COOCTBEHHbIE 3aJaud B  00pa30BaTENIbHOM
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YyUCHUH (PU3UKH;

J1aBaTh OLICHKY HOBBIM CHUTYalllsIM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;

YMETh  IEPEHOCUTh 3HaHUS 1O (U3MKE B  MPAKTUYECKYI0  001acTh
KU3HEIEATEIBHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE WJICH, IIPEJIaraTh OPUTMHAJIBHBIC TOAXOABI U PELICHUS;

CTaBUTb MPOOJIEMBI U 33]1a4H, TONYCKAIOIIME albTEPHATUBHBIC PEILICHHUS.

Pab6ora ¢ undopmanueii:

BJA/IeTh HaBbIKAMHU MOJYYEHUS HMHPOpMAIMU  (PU3UYECKOTO  COACPKAHMS
U3 HMCTOYHHKOB pAa3HBIX THIIOB, CaMOCTOSATEIBHO OCYIIECTBISATh IIOMCK, aHaJu3,
CHUCTEeMATH3AIMI0 W HWHTEPIpeTalni0 HWH(GOPMAlMK Ppa3IUYHBIX BHUIOB U GopMm
IPEICTaBICHNUS;

OILICHMBATb JIOCTOBEPHOCTH HH(OPMAIINH;

UCIIOJb30BaTh CpeACTBa MH(GOPMALMOHHBIX U KOMMYHHUKALMOHHBIX TEXHOJIOTUN
B pCIICHUMM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX ¥  OpPraHU3AI[MOHHBIX 3aj]a4
c coOmofeHueM TpeOOBaHUI HAPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHusi, MNPaBOBbIX W ATUYECKUX HOPM, HOPM HH(OpPMALMOHHON
0e30macHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHHs B Pa3IMYHBIX QopMmaTax c yuy€ToM
Ha3HAuY€HUsd HMHPOpMALMU U LEJNEBOM ayJIUTOPHUM, BBIOMpas ONTHUMAIbHYIO (QopMy
NIPECTaBICHUS U BU3YyaTH3aIIH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCHCTBUS:

OCYIIECTBIIATH OOIIEHHE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU AESITEIbHOCTH;

pacrno3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYallMi U CMATYaTh KOHPIUKTHL;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX
CPEJCTB;

NOHUMATb U UCTIOJIb30BaTh MPEUMYILIECTBA KOMAHAHON U MHANBUAYATbHOU pabOThI;

BBIOMPATh TEMATUKY U METO/IbI COBMECTHBIX ICUCTBUH C YUETOM OOIIMX HHTEPECOB,
Y BO3MOXHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA;

OPUHUMATh eI COBMECTHOM JIEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUA M0 €€ TOCTUKEHUIO: COCTABIIATH IUIAH JCUCTBUN, PACIIPEIEIISITH POJIA C YIETOM
MHEHHUI Y4aCTHUKOB, 00CYXJ1aTh Pe3yIbTaThl COBMECTHOI pabOTHI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIaJa M KaXKJOTO y4YaCTHMKA KOMAaHJbI B OOIIMiA
pe3yabTaT 1o pa3padOTaHHBIM KPUTEPHSIM;
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npeajiaratb HOBBIC  IIPOCKTBI, OHOCHUBATL HWJACH C IIO3UIIMM  HOBHU3HBI,
OPUTI'HHAJIbBHOCTH, Hp&KTH‘ICCKOﬁ 3HAYNMOCTH,

OCYHICCTBIIATL ITIO3BUTHBHOC CTPATCTHUYICCKOC ITOBCACHUC B PA3JIMYHBIX CUTYyaAllUAX,
IMPOABIIATE TBOPUCCTBO U B006pa}KCHI/Ie, OBITH HWHHUIIMATHUBHBIM.

PerynasiTuBHble YyHHBepCaJbHbIe Y4eOHbIC eHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIECTBIISATh TO3HABATENBHYIO JIEATEIbHOCTh B  00JaCTH
(GU3UKY U aCTPOHOMUU, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (POPMYIHPOBATH COOCTBECHHBIC
3a7a4u;

CaMOCTOSITEJIbHO COCTAaBJISATHh IUIAH PEUICHUs PACUETHBIX U KAYECTBEHHBIX 33]1ad,
IJIaH  BBIMIOJTHEHUS TPAKTUYECKOH pPabOThl ¢ y4ETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUMH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JieJIaTh OCO3HAHHBIN BHIOOP, apTyMEHTUPOBATH €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
34 pEILICHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO APYAUIMU B 00JacTU (PU3MKH,
MOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHATbHBI HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyalllsiM, BHOCHUTh KOPPEKTHBBI B JEATEIHHOCTD,
OLICHHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIa/IeTh HABBIKAMH TMO3HABATENIFHOM peIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JEVCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

MCIIOJIb30BaTh MPUEMBI pedriekcun sl OIEHKH CHUTYalllH, BHIOOpa BEPHOTO
pEIIeHNUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U @pTYMEHTHI IPYTHX MPHU aHAIHU3€ PE3yIbTaTOB ACITEILHOCTH;

MPUHUMATD ce0sl, MOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

OPUHUMATh MOTHUBBI U @pTYMEHTBI IPYTUX MPHU aHAJIN3€ PE3yJIbTaTOB AEATEIbHOCTH;

MpHU3HABaTh CBOE MPaBO W MPABO JAPYTUX HA OIIUOKH.

B mnpomecce AOCTMXXKEHHS JIMYHOCTHBIX pPE3yJbTaTOB OCBOCHHUS MPOTpamMMbl
1o (pU3HKeE JUIs YPOBHS CPETHETO 00IIero 00pa3oBaHusl y 00YJarOIIMXCsl COBEPILICHCTBYETCS
IMOYUOHATbHBIU UHMELIeKN, TIPEATIONAratoIii chOPMUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIOYAIOMIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSTHUE, BHJICTh HAIIPABICHUS Pa3BUTHUSI COOCTBEHHOW SMOIIMOHAIBHOMN Cephl, ObITH
YBEPEHHBIM B ce0e;

CaMOpEryJIMpPOBaHMs, BKIIOYAIOIIETO CAMOKOHTPOJb, YyMEHHE MPUHUMATH
OTBETCTBEHHOCTH 32 CBOE MOBEICHNE, CTIOCOOHOCTH aJaTHPOBATHCS K IMOLIMOHATBHBIM
U3MEHEHUSIM U MPOSIBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;
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BHYTPEHHEW MOTHMBAIlMH, BKIIOYAIOIIEH CTPEMJICHHME K JOCTIXKEHUIO LEIU U
yCIIeXy, ONTHMHU3M, HWHUIMATUBHOCTb, YMEHHE JEHUCTBOBATH, MCXOJAS M3 CBOMX
BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh ITOHMMATh HMOIIMOHAILHOE COCTOSHHE
JIPYTUX, YYUTBIBATH €T0 MPU OCYIIECTBICHUMU OOIICHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTH BBICTPAaMBaTh OTHOIICHUS
C APYTUMU JIFOJIbMH, 3a00TUTHCS, MPOSBIISITH HHTEPEC U pa3peniaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATbHI

K koniy o6ydenus B 10 kiacce npeaMeTHbIC pe3yIbTaThl HA YTITyOJIEHHOM yPOBHE
JOJKHBI OTpakaTh C(HOPMUPOBAHHOCTH y 00YUAIOIINXCSI YMEHUM:

MMOHUMATh POJib (PU3UKK B SKOHOMHUYECKOH, TEXHOJOTMYECKOW, 3KOJIOTHMYECKOM,
COLIMAJIBHOW M 3TUYECKOU cdepax IEsATENbHOCTH YE€IOBEKa, POJib U MECTO (PU3MKHU
B COBPEMEHHOM  HAy4yHOM  KapTMHE  MuUpa,  3HAYEHUE  ONMCATEIbHOM,
CUCTEMATU3HPYIOLIEH, OOBSICHUTENBHOW W MPOTHOCTUYECKONM (PYHKUMN (U3HUECKOU
TEOPUH — MEXAHUKH, MOJICKYJISIPHON (PU3MKK U TEPMOJUHAMUKH, POJIb (HU3HUECKON
TEOpHUH B POPMUPOBAHUU NIPEICTABICHUNA O (PU3NUECKON KapTUHE MUPA;

pa3ianyaTh YCJIOBUS NPUMEHUMOCTH MOJeNed (U3NYECKUX Tell U IPOLECCOB
(sBNEHUI): UHEPIHMATbHAS CUCTEMa OTCUETa, aDCOMIOTHO TBEPIOE TENO, MaTepUaibHas
TOYKa, PAaBHOYCKOPEHHOE [IBJKEHHE, CBOOOAHOE TNaJeHHe, aOCOJIOTHO YIpyras
nedopmanusi, abCONMIOTHO YHPYroe M aOCOIIOTHO HEYNPYroe CTOJKHOBEHUS, MOJEIH
ras3a, >KUJKOCTH U TBEPAOTO (KPUCTAIUIMUECKOI0) Tella, UJIeaIbHbIN ra3, TOUYSUHbIN 3apsij,
OJHOPOJHOE JIEKTPUYECKOE ITOJIE;

pasznuyaTh yCioBHs (FpaHMIbl, 00JacTH) TPUMEHUMOCTH (DPU3UYECKHUX 3aKOHOB,
NOHUMATh BceoOUMil xapaktep (yHAAMEHTAIbHBIX 3aKOHOB W OrPAHMYEHHOCTh
VICIIOJIb30BAHUs YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSICHATH MEXAaHWYECKHUE MPOIECChl M SIBJICHUS, UCIOIb3YS
OCHOBHBIE TIOJIOXKEHUSI M 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTh MEXAHUYECKOTO
NBUKEHUA, (HOPMYJIbl KUHEMATUKH PAaBHOYCKOPEHHOIO IBMKEHUS, NpeoOpa3zoBaHUs
["anuiiest 11 CKOPOCTH U IIEPEMELEHNUs, 3aKOHbI HbIOTOHA, TPUHLIAII OTHOCUTEIIBHOCTH
['anuniest, 3aKOH BCEMUPHOTO TATOTEHHWs, 3aKOHbl COXPAHEHHsS UMIIyJbCa H
MEXaHUYECKON AHEPruM, CBA3b PabOTHI CUJIBI C U3MEHEHUEM MEXaHMYECKON SHEepruw,
YCIIOBHSI PAaBHOBECHS TBEPAOrO Tejla), NPH 3TOM HCIOJIb30BaTh MATEMATHYECKOE
BBIPDAKEHHE 3aKOHOB, YKa3blBaTh YCIOBUS NPUMEHUMOCTH (U3UYECKUX 3aKOHOB:
npeoOpa3oBanuii ['anmumes, BTOpOro u TpeTbero 3akoHOoB Hhi0TOHA, 3aKOHOB COXpaHEHUS
MMITYJIbCA U MEXAHUYECKOW SHEPIUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHaAJIM3UPOBATH U OOBSICHATH TEIUIOBbIE IPOLIECCH U SIBJICHUSI, UCIIONIB3YSI OCHOBHBIE
nosioxkeHust MKT u 3aKk0HBI MOJIEKYJIIPHON (PU3UKHU U TEPMOTMHAMUKY (CBSI3b JIaBIICHUS
UJICAIBHOTO Ta3a CO CPEeOHEW KUHETHYECKOW SHEPruer TEIIOBOIO JBHXKEHUS W
KOHIEHTPALIMEN €0 MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KHUHETUUECKOU
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SHEPrUEW TEIUIOBOIO JBHMXKEHHUSI €ro YacTUL, CBA3b JABICHUS HWJICAIBHOIO Tras3a
C KOHLIEHTpAalUEeN MOJIEKYJI M €T0 TeMIEpaTypol, ypaBHeHue MenneneeBa—Knaneipona,
NEPBBIM 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHHs YHEPTUU B TEIIOBBIX MPOIIECCAX),
I[PY 3TOM MCIIOJb30BaTh MAaTEMAaTUUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IIPUMEHMMOCTH ypaBHeHUs1 Menaeneesa—KitaneipoHa,

aHaJM3UPOBaTh U OOBSICHATH SICKTPUUECKUE SBJICHUS, HUCIOIb3Yysd OCHOBHBIC
MOJIOKEHUSI U 3aKOHBI AJIEKTPOJANMHAMUKH (3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsija,
3akoH KyioHa, MOTEeHIHAIBHOCTD 3JIEKTPOCTATUYECKOTO MOJISA, IPUHILIMUI CYNEPHO3ULIAN
ANEKTPUYECKUX TTOJIEH, MIPU 3TOM yKa3bIBasi YCIOBUS MPUMEHUMOCTH 3akoHa KyioHa, a
TaKKe NPAKTUYECKU BaXKHBbIC COOTHOIICHMS: 3aKOHbI OMa sl ydacTKa Lenu W
JUTSL 3aMKHYTOM JJIEKTpUYecKou 1enu, 3akoH JDkoyns—Jlenma, mpaBuna Kupxroda,
3aKkoHbl Dapajest AJisl JIEKTPOJIN3a);

OMHCHIBATh  (PU3MYECKHE TIPOIECChl M  SIBJICHUS, HCIOJb3ys  BEJIUYHHBL:
[IEpEMELICHNUE, CKOPOCTh, YCKOPEHHUE, UMIYJIbC TE€Ia U CUCTEMbI TE€Jl, CUJId, MOMEHT
CWJIbI, NABJICHHWE, IMOTCHIMAIbHAS JHEPrus, KUHETUYECKAS SHEPTHs, MEXAaHUYECKas
SHEprusi, paboTa CWIbl, IEHTPOCTPEMHUTEIBLHOE YCKOPEHHE, CHJIa TSKECTH, CHUjia
YOPYTrOCTH, CHJIA TPEHHS, MOIITHOCTb, YHEPTHUSI B3aUMOJICHCTBUS Tena ¢ 3eMI€i BOIM3U
e MOBEPXHOCTU, DHEPrusi yHpyroil nedopmanuu MOpyKUHBI, KOJIHMYECTBO TEIUIOTHI,
abcoioTHas TeMmIiepaTypa Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSIS DHEPTUs
UJIeaJIbHOTO OJJHOATOMHOTO Ta3a, padoTa HACAILHOTO Ta3a, OTHOCUTEIbHAS BJIAKHOCTD
Bo3ayxa, KIIJI wupeansHOro TEIUIOBOrO  JBUTATENs;  JJIEKTPUYECKOE  TOJIE,
HaNpsHKEHHOCTD AJIEKTPUYECKOrO IT0JIS, HANPSHKEHHOCTH ITOJS TOYEYHOI'O 3apsjia WU
3apsHKEHHOTO 11apa B BAKYyME U B JUABJIEKTPUKE, IIOTEHIIMAI 3JIEKTPOCTATUYECKOTO OIS,
Pa3HOCTh MOTEHIIMAJIOB, JICKTPOABIKYILAS CUJIA, CUJIA TOKA, HANPSKEHUE, MOITHOCTh
TOKa, JJIEKTPUUECKAsT EMKOCTh IIOCKOTO KOHAEHCATOPA, COMPOTUBICHUE YYacTKA LIETHU
C TOCJIENOBATEIBHBIM W NapajuIebHBIM COCIMHEHHUEM PE3UCTOPOB, DSHEPrHUs
AIEKTPUYECKOTO TOJIS1 KOHAECHCATOPA;

OOBSICHATH OCOOCHHOCTH TMPOTEKaHUs (UBUYECKUX SIBICHHI: MEXaHUYECKOe
JBIDKEHUE, TETUIOBOE IBMYKCHHUE YaCTHUI] BEIIECTBA, TETUIOBOE paBHOBECHE, OPOYHOBCKOE
nBwkenue, auddysus, uUCHapeHue, KUIMEHWE ¢ KOHJEHCAllWs, IUIaBJICHHE U
KpHCTaJIu3alus, HaIPABJIEHHOCTh TEIIoNEepeaauH, BJIEKTpU3AIUA Tell,
SKBUMOTEHINATBHOCTh MOBEPXHOCTH 3aPSHKEHHOTO TPOBOJHUKA;

MIPOBOJIUTH UCCJICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEIMYMHBI OT IPyTron
C MCIIOJb30BAHUEM TIPAMBIX HW3MEPEHUH, MNPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(buKCUpOBaTh pPE3yJabTAThl TOJYUYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHJIC
rpaguKoB C y4€ToM aOCONIOTHBIX TIOTPEIIHOCTEH W3MEpPEeHUH, JenaTh BBIBOBI
10 Pe3yJbTaTaM UCCIIEAOBAHMS;

MPOBOJIUTHh KOCBEHHBIC M3MEpPEHUs (DU3NYECKUX BEIMYMH, TIPH STOM BBIOUPATH
ONTUMAJILHBIA METOJI M3MEpPEHMs, OIICHHWBATh aOCOJIOTHBIE U OTHOCUTEJIbHbBIC
MOTPENTHOCTU NPSIMBIX U KOCBEHHBIX U3MEPEHUN;
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MPOBOAUTH OMNBITHI 10 TMPOBEPKE MPEIOKEHHOM TUHOTE3bl: I[IAHUPOBATh
AKCIEPUMEHT, COOUPATh SKCIEPUMEHTAIIBHYIO YCTAaHOBKY, aHAIM3UPOBATH MOJYUYEHHBIE
pe3yAbTaThI U JAeaTh BBIBOJ] O CTATYCE MPEJI0KEHHON TUIIOTE3bI;

coOmro1aTh TIpaBuiIa 0€30MacHOTO TPYy/Aa MPHU MPOBEICHNN UCCIICIOBAHUMA B paMKax
y4eOHOr0 H3KCIEePUMEHTa, MPAKTUKYMa U Y4EOHO-HCCIIEIOBATEIIbCKOM U MPOEKTHOM
JEATEIBHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMUCTB M JIaDOPATOPHOIO
000pyI0BaHUS;

pemarh pacdyE€THBIC 3a7a4d C SIBHO 3aJaHHOW W HESBHO 3aJaHHOU (hHM3MYECKOU
MOJICJTbIO: HA OCHOBAaHUU aHaJM3a YCIOBHUS 000CHOBBIBATH BHIOOD (DHU3HUECKONU MOJIEIH,
OTBEYAIOIICH TPEOOBAHUAM 3a7a4H, TPUMEHATH (OPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYyJaThl (DU3UYECKUX TEOPUH TIPH HCIOIH30BAHUM MAaTEMAaTHUYECKHX METO/I0B
pelieHus 3ajay, NOPOBOAUTH pPacdy€Thl HA OCHOBAaHMU HMEIOIIMXCS JaHHBIX,
aHAJIM3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH METO/IbI PEIICHUS C YUETOM MOTYUYECHHBIX
pEe3yJIbTATOB;

pemaTh KauyeCTBEHHBbIE 3ajaud, TpeOyrolire MPUMEHEHHUS 3HAaHMM W3 Pa3HbIX
paznenoB Kypca (U3MKH, a Takke HHTErpalvd 3HAHUM W3 JPYyrUX MPEeIMETOB
€CTECTBCHHO-HAYYHOTO IHKJIA: BBICTPAMBATH JIOTUYECKYIO IEMOYKY PACCYKIACHUN
C OMOPO Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

HCIIOJIL30BaTh TEOPETHUUECKUE 3HAHUS IS OOBSICHEHHS OCHOBHBIX IPHUHIIUIIOB
paboThl U3MEPUTENBHBIX MNPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJOTHMYECKUX
IIPOIIECCOB;

MPUBOJUTh MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEXKHBIX YUYEHBIX-(DU3UKOB
B pPa3BUTHE HAYKH, B OOBICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKU
1 TeXHOJIOTHUI;

aHAJIM3UPOBaTh M OICHUBATh TIOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOU
NESATETLHOCTH 4YEJIOBEKAa, CBS3aHHOW C (U3MYECKUMH TPOIECCaMHU, C TO3UIIHNHA
HKOJIOTHUECKON 0€30MacHOCTH, TIPEICTABICHUH O pAllMOHAIBHOM MTPUPOIOIIOIH30BAHUH,
a TAK)K€ Pa3yMHOM MCITOJIb30BaHNUU JOCTHKEHUN HAYKU U TEXHOJIOTUN [T JaJIbHENIIErO
Pa3BUTHS YEJIOBEUECKOTO 00IIEeCTBA;

OPUMEHSTh pa3IMyHble CHOCOOb paboThl C¢ uHMOpMaiuedn (QU3NIECKOTO
COZIEpaHUsl C MCIOJIb30BAHUEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTHH, MpU
TOM HCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA,
nepepadoTKM ¢ TPEAbABICHHUS YYeOHOW U HAYYHO-TIOMYJSIPHOW HH(POPMAIINH,
CTPYKTYPUPOBAHHS U MHTEpIpeTanuu HHPOPMAIMK, TOJYYCHHOW W3 Pa3InYHBIX
MCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATh MOJIy4aeMyl0 HHGOPMAIIMIO U OIICHUBAThH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIIMXCS 3HAHUI, TaK U HA OCHOBE aHaJIN3a UCTOYHHKA
uHdopmaIuy;

MPOSIBJIATh OPraHU3AIMOHHBIE W IIO3HABATEIbHBIE YMEHHSI CaMOCTOSITEIBLHOIO
NpPUOOPETEHUS] HOBBIX 3HAHMM B TMPOIECCE BBIMOJHEHHUS] TPOCKTHBIX M Yy4eOHO-
HCCJIEIOBATENCKUX PaboT;

paboTaTh B rpymIe ¢ UCIOJHEHUEM Pa3JIMUHBIX COLUANIBHBIX POJIEH, MJIAaHUPOBATh
paboTy TPYNIBI, PAIMOHATEHO PACHPENEIsATh ACATEIHHOCTh B HECTAHAAPTHBIX
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CUTYyalUsIX, aJl€KBATHO OLIEHUBATh BKJIAJl KaKJIOT0 M3 YYaCTHUKOB I'PYIIIbI B PELICHUE
paccmMaTpuBaeMoil mpoOIeMBbl;

NpOSBIATH MOTHBALMI0O K Oyaymiedl  mpodeccHOHaNbHOM — ACSTeNbHOCTU
0 CIIELHAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOpUIIS.

K koHiy 00y4yenus B 11 kjacce npeamMeTHbIe pe3yabTaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y OOYJAIOIITUXCSI YMEHHUI:

MOHUMATh POJIb (U3UKA B SKOHOMHUYECKOH, TEXHOJIOTHMUECKOW, COIMAIBLHON W
ITUYECKON cdepax NesTEIbHOCTH 4YeNIOBEKa, POjb U MECTO (M3MKH B COBPEMEHHOM
HAay4YHOW KapTUHE MUPA, POJIb ACTPOHOMUU B MPAKTUYECKON NEATEIIbHOCTH YEIOBEKA U
JaJbHEUIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE ONMUCATEIBHOM,
CHUCTEMaTU3HUPYIOIIEH, OOBSCHUTEIBHOW W MPOTHOCTHYECKOW (YHKIMN (U3nUecKou
TEOPUH — DJIEKTPOJAWHAMUKHU, CIIEHUAIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOU
bu3uKy, poiab GU3HUECKOW Teopur B (OPMUPOBAHUU TPEICTABICHUNA O (U3HUECKON
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEICTABICHUN O IPUPOJE;

paznuyaTh YCJIOBHS MPUMEHUMOCTH MoOJielel (PU3NYECKUX TeNl M MPOIIECCOB
(sSBJEHUIT): OMHOPOJHOE  AJIEKTPUUECKOE U  OJHOPOJHOE MArHUTHOE  MOJS,
rapMOHUYECKUE KoJIeOaHUsl, MaTEMaTUYECKUM MasTHUK, WACATbHBIA MPYKUHHBIN
MasITHUK, TAPMOHUYECKUE BOJIHBI, UJCANBbHBIA KOJICOATEIbHBIA KOHTYp, TOHKAS JIMH3A,
MOJIEJIEW aTOMa, aTOMHOTO sIIpa U KBAaHTOBOM MOJIEIIM CBETA;

pasznuyaTh yCioBHsS (FpaHMIIbI, 00JaCTH) MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB,
MOHUMATh BceoOUMil xapakTep (yHIAMEHTAIbHBIX 3aKOHOB W OrPAHMYEHHOCTH
VCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAITM3UPOBATh U OOBSCHATH DJIEKTPOMArHUTHBIC MPOIIECCHI U SBJICHHUS, HCTIONbB3YS
OCHOBHBIE IIOJIOKEHUSIT M 3aKOHbI DJIEKTPOAMHAMUKM W CHEUUAIBHOM TEOpUHU
OTHOCUTETFHOCTH (3aKOH COXpaHEHHUsl IJIEKTPUUECKOro 3apsjaa, cuia Amriiepa, cuiia
JlopeHiia, 3aKOH 5JIGKTPOMarHUTHOM WHAyKOuu, npaswio Jlenma, cBsa3p OJ(C
CaMOUHAYKIIMU B JIEMEHTE JIEKTPUUYECKOM LIETH CO CKOPOCTHIO U3MEHEHUSI CUJIbI TOKA,
MOCTYJIaThI CIIEUATILHON TEOPUU OTHOCUTEILHOCTH DHHINTEIHA);

aHAIM3UPOBaTh U OOBACHATH KBAaHTOBBIC TMPOILIECCHl M SIBIICHUS, HCIOJIb3YS
MOJIOKEHUSI KBAaHTOBOM (pu3uku (ypaBHeHHE DiHIITEHHA U1 poTodddexTa, mepBoIil U
BTOPOM mocTyaaThl bopa, IpUHIMIT COOTHOIICHUST HeompeaenéHHocTel [ eizendepra,
3aKOHBI COXPAHEHUS 3apsAI0BOI0 U MACCOBOI'O YKCEN U YHEPIUH B AJIEPHBIX PEAKLHUSIX,
3aKOH PaJuOaKTUBHOTO pacnaja);

OMHCHIBATh (PUBMUECKHE TIPOIECChl ¥  SBJICHUS, UCIOJB3Yys  BEIUYHUHBL:
HaNpsDKEHHOCTh  DJIEKTPUYECKOrO  TMOJIsA, MOTEHIMANI 3JIEKTPOCTATHYECKOTO  IOJI,
Pa3HOCTh TMOTECHIMAJIOB, OJJEKTPOABWKYIIAs CWJIA, WHAYKUHAS MArHAUTHOTO TIOJI,
MarHuTHbBIA MOTOK, cwia AMiepa, HWHAYKTUBHOCTb, JJICKTPOJBUKYILAS CHUJA
CaMOWHAYKIIMU, 3HEPTUS MArHUTHOTO IMOJ NPOBOAHUKA C TOKOM, PEISTUBUCTCKUAN
UMITYJIbC, TIOJTHASI DHEPTHS, SHEPTHs TTOKOS CBOOOJHOW YaCTHUIIBI, SHEPTUS U UMITYJIhC
dboTOHA, MacCOBOE YUCIIO U 3apsiJl Apa, SHEPTHS CBS3H S/APa;
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OOBSCHATH OCOOCHHOCTH MPOTEKaHUs (PUIUUECKUX SIBICHUN: 3JEKTPOMArHUTHas
WHIYKITUS, CAMOUHIYKITHS, PE30HAHC, HHTEP(PEPEHIUSI BOJH, AUGPAKINS, JUCTICPCHUS,
MOJIHOE BHYTPEHHEE OTpakeHue, ¢oroldnekTpuaeckuit agdekt (hotodaddekr), ambda-
u Oera-pacmanbl saep, TaMMa-u3aydeHue sjaep, pu3ndeckne IpUHIIAIBI CIIEKTPAITBHOTO
aHanm3a u paboThI Ja3epa;

OTIPEIEIIATH HANPABJICHUE WHAYKIIUA MAarHUTHOTO TIOJISl IIPOBOTHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JIopeHna;

CTpOUTHh H300pakeHHEe, CO37aBacMOe IIOCKHMM 3€pKajoM, TOHKOW IJIMH30H, |
PaCCUHTHIBATh €TO XaPaKTEPUCTUKH;

NPUMEHATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE TIOHATHS, TEOPUU U 3aKOHBI
JUIS aHaju3a M OOBSICHEHHs] (U3NYECKUX IMPOIECCOB, MPOUCXOISIIMNX B 3BE3AX,
B 3BE3THBIX CUCTEMAX, B MEKTAIAKTUICCKON Cpeie; TBUKCHUS HEOSCHBIX TEJ, IBOJIOIUH
3BE311 U Beenennoir;

IIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3HUECKUX BETUYUH C UCIIOJIb30BAHUEM
MPSMBIX U3MEPEHUH, PU ATOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIYYCHHOW 3aBHCHUMOCTH (U3MUCCKHX BEIMYMH B BHAEC TpadUKOB C YIETOM
aOCOJIOTHBIX ~ TIOTPEIIHOCTEH W3MEPEHHH, JellaTh BBIBOALI 1O  pe3yjbTaTam
WCCJICIOBAHNS,

MIPOBOJINTh KOCBEHHBIC M3MEPEHUS (DU3NYCCKUX BEIMYMH, MIPH 3TOM BHIOMpATH
ONTHUMANBHBIA METOJ] HM3MEpPEHUs, OIICHWBATh aOCONIOTHBIE W OTHOCHTCIIHHBIC
MOTPENTHOCTH MPSMBIX U KOCBEHHBIX N3MEPEHUI;

MPOBOJIUTH OMBITHl 10 TPOBEPKE TMPEMIOKCHHOW THUIIOTE3BI: IJIAHUPOBAThH
IKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJTU3UPOBATh MOTYICHHBIC
pe3ynbTaThl U JACNaTh BBIBOJI O CTATyCE MPEI0KEHHON THITOTE3HI;

OTHCHIBATH METOIBI TTOTYICHHUS HAYYHBIX aCTPOHOMUYCCKUX 3HAHUM;

coOmro1aTh IpaBuiIa 0€301acHOTO TPyAa MPU MPOBEICHUN UCCIIEIOBAHUM B paMKax
y4eOHOTO JKCIEPUMEHTA, MPAKTHUKyMa U y4eOHO-MCCIIETOBATEIbCKON M TPOCKTHOU
JESATETLHOCTH C HCIOJb30BAHUEM W3MEPUTEIBHBIX YCTPOWCTB U JaOOPaTOPHOTO
000pyI0BaHUS,

pemath pacuy€THBIC 3a7a4M C SBHO 3aJaHHON M HESIBHO 3aJlaHHOW (DU3NUYECKOM
MOJIEJIBIO: Ha OCHOBAHUY aHAJIN3a YCIOBHS BRIOMPATh (DU3NIECKUE MOICIIN, OTBEUAIOIIINE
TpeOOBAHMIM 3a7a4M, MPUMEHATHh (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThI
(GU3NYECKUX TEOpHUH TP HCIIOIH30BAHUHM MAaTEMaTHYSCKUX METOJOB pEIISHUsS 3ajad,
MIPOBOJIUTH PACUETH HA OCHOBAHWH MMEIOIITNXCSI TAHHBIX, AaHAJTM3UPOBATH PE3YIIBTATHl U
KOPPEKTUPOBATHh METOIbI PEIICHHS C YUYETOM TIOJyUYCHHBIX PE3YIbTaTOB;

permaTrh KadyeCTBEHHBIC 3a/laud, TPeOyIolmMe NPUMEHEHUS 3HAHWW W3 pPa3HBIX
pasnmenoB Kypca (U3MKH, a TaK)Ke WHTETpaliyd 3HAaHUH W3 JPYrux IPEAMETOB
CCTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTHYECKYIO IICTIOYKY PaCCYKICHUHN
C OIOPOM Ha U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3HUCCKHEC SIBJICHHUS;

UCIIOJIB30BaTh TEOPCTHYCCKUE 3HAHUS I OOBSCHEHWUS OCHOBHBIX IPUHITAIIOB
paboThl HM3MEPUTENBHBIX MPUOOPOB, TEXHUYECKHX YCTPOMCTB M TEXHOJOTHYECKHX
IIPOIIECCOB;
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MPUBOJNTHh TMPUMEPHI BKJIAJa POCCHMCKUX W 3apyOEKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAyKH, B 0OBSICHEHHE MPOIECCOB OKPYIKAIOIIECTO MHUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUM;

aHAM3UPOBaTh M OICHUBATh TIOCIEACTBUS OBITOBOM U TIPOW3BOJICTBEHHOU
NESATETLHOCTH YEJIOBEKa, CBSA3aHHOW C (U3MYECKUMHU TIPOIECCAMU, C TTO3HIIHMA
HKOJIOTMYECKON O€30MacHOCTH, MPECTABICHHUMN O palliOHAIIBHOM MPUPOIOTIOIB30BAHNH,
a TaK’Ke pa3yMHOM HMCTIOJIb30BaHNN JOCTHKCHUN HAYKH U TEXHOJIOTUH JIJIs1 TaIbHEUIIETO
Pa3BUTHS YEJIOBEUECKOI0 00IIEeCTBA;

OPUMEHSTh pa3lidyHble CHocoObl paboThl ¢ uH(OpManuend QPU3NIECKOro
COZIepKaHUSI C HCIIONB30BAHUEM COBPEMEHHBIX HMH(GOPMAIMOHHBIX  TEXHOJOTHA,
IpU 3TOM HCHOJB30BATh COBpPEMEHHBbIE MH()OPMAIMOHHBIE TEXHOJOTHUU JIS TMOMUCKA,
nepepaboTKh W TPEAbSBICHUS YYeOHOW ¥ HAy4YHO-TIOMYJISIPHOM WH(MOpMAIINH,
CTPYKTYPUPOBAHHUS M UHTEpHpeTanud WHGOpPMAIUK, MOJIYyYECHHOM U3 pPa3IudHbIX
MCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATh MOJy4aeMyto HHGOPMAIIMIO U OIICHUBATH €€
JIOCTOBEPHOCTDH KaK Ha OCHOBE MMEIOIIMXCS 3HAHWH, TaK U HAa OCHOBE aHAJIN3a UCTOYHHKA
uHdopmaIuy;

MPOSIBJISITE OPTaHW3AIMOHHBIC W TIO3HABATCIBHBIC YMEHHUS CaMOCTOSITEIIBHOTO
NPUOOPETCHUSI HOBBIX 3HAHWA B TMPOIECCE BBIMOJHEHHUS TPOCKTHBIX W Yy4eOHO-
UCCJIEI0OBATENCKUX PadoT;

paboTaTh B rpyIINe C UCIOTHEHUEM Pa3IMYHBIX COIMATIBHBIX POJICH, TUIAHUPOBATH
paboTy TpYIIBI, pPAIMOHAIBHO pacHpenelsaTh NEATeIbHOCTh B HECTaHIAAPTHBIX
CUTYaIsX, aJJeKBaTHO OLIEHUBATh BKJIAJ KaXKJOTO M3 YYaCTHUKOB TPYMIIbI B pELICHUE
paccMmaTpuBaeMon MpoOIEMBI;

NPOSBJISATH MOTHUBAIIMIO K Oyaymed  mpodeccuOHaIbHOM  IESITENIbHOCTH
O CTIEIIMAIBHOCTSM (PU3UKO-TEXHHUYECKOTO MPOhUIIS.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Haumenosanue
Ne KommaectBo OCHOBHBIE BUBI IEATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe cosiepkaHue
/o 4acoB 00yYaroIIMXCs

y4eOHOro IpeIMeTa

Paznen 1. HayuyHbiid MeTox 11

O3HAHUS NPUPOABI

11

Hayunsiit meton
IIO3HAHUS [IPUPOJIBI

6

®uznka — (pyHaaMeHTalIbHas HayKa

o npupoje. Hayunsiit MeTo mo3HaHU
U METObl UCCIIEOBaHMS (PU3NUECKUX
SIBJICHU.

DKCHEPUMEHT U TEOPHS B MPOLIECCE
no3HaHus npupozasl. Habmonenue u
AKCIIEPUMEHT B (PU3UKE.

Cnoco0bl u3mMepeHus pu3ndecKux
BEJIMYMH (aHAJIOTOBBIE U IIU(POBBIE
U3MEpUTENbHBIE TPUOOPHI,

KOMIIBIOTCPHBIC TATYUKOBLIC CHCTGMI)I).

[TorpeurHocT U3MEpeHU PU3NUECKUX
BeTUYMH (a0COIOTHAS U
OTHOCHUTEJIbHA).

MonenupoBanue GU3NIECKUX SBJICHUM
U TIPOLIECCOB (MaTepuaabHas TOUKa,
a0COJIFOTHO TBEPOE TEJIO, UAcaTbHas
YKUJIKOCTh, UJCaJIbHBIN I'a3, TOUCUHBIN
3apsin). ['unoresa. Gusnyeckuii 3aKoH,

VYyacTue B AMCKYCCUH O POJIU
¢duznueckoil Teopun B GOpMUPOBAHUU
MpeCTaBICHUM 0 GU3NUECKON KapTUHE
MUpPa, MECTe PU3NUECKON KApTUHBI
MUpa B 00LIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUI
O MIPUPOJE.

N3ydeHne NOHIATUI «TUTIOTE3a»,
«puznueckuii 3aKkoH», «puznyeckas
TEOPHUSI.

PaccMmoTpenue rpanui IpUMEHUMOCTH
(bU3UYECKUX 3aKOHOB.

CpaBHeHHe U3MepeHui GU3NIeCKuX
BEJIMYMH MPU MOMOILY aHAJIOTOBBIX U
HU(POBBIX U3MEPUTETBHBIX TPUOOPOB,
HaIpuMep, IPU U3MEPEHUU CUIIBI TOKA U
HaIpsHKEHUS B LMY OCTOSHHOTO TOKa
IIPU TOMOIIY AHAJIOTOBBIX U U(PPOBBIX
U3MEPUTENbHBIX TPUOOPOB.
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IPaHUIIBI €r0 MPUMEHUMOCTH.
dusznyeckas TEOPHUsL.

Ponb 1 mecto Gpusuku B GopMUpOBaHUN
COBPEMEHHOW HAYYHON KAPTUHBI MUPA,
B MPAKTUYECKOM JEATEIBHOCTH JIIOJCH

OcBoeHnue cnocoO0B OLIEHKU
MOTPEIIHOCTEN U3MEPEHUM.

OcBoeHHE OCHOBHBIX MPUEMOB pPabOTHI
¢ mudpoBoii 1aboparopuei 1Mo husuke,
HaIpuMep, Ipu U3MEPEHUHN PU3NYECKUX
BEITMYMH MPU TTOMOIIN KOMITBIOTEPHBIX
TATIAKOB

Hroro 1o pasgeny 6
Pazgen 2. MexaHuka
2.1 | Kunemaruka 10 MexaHn4ueckoe ABUKEHHE. [IpoBeneHNE KOCBEHHBIX U3MEPEHUM

OTHOCUTENBHOCTh MEXaHUYECKOTO
nBmkeHnsa. Cucrema oTcUuéTa.

[Ipsimast u oOpaTHas 3a]]Ja4l MEXaHUKH.
Paanyc-BekTop MarepuanbHON TOUYKH,
€ro NPOEKIMHU Ha OCH CUCTEMBI
KOoOpauHaT. TpaekTopusi.
[Tepemernenue, CKOpOCTh (CpeaHsis
CKOpPOCTbh, MTHOBEHHASI CKOPOCTh) U
YCKOPEHUE MATEPUATTLHOW TOYKH, UX
MPOEKIIMU HA OCH CUCTEMbI KOOPIUHAT.
CroxeHue nepeMeIeHnii u CI0KeHHe
CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE
MPSMOJIMHENHOE JIBUKEHHE.
3aBUCUMOCTh KOOPAUHAT, CKOPOCTH,
YCKOPEHUS U ITyTHU MaTE€pUaJIbHON TOUKU
OT BPEMEHH U UX TpadUKu.

MTHOBEHHOM CKOPOCTH M YCKOPEHUS
Teja, B TOM YHUCIIE YCKOPEHUS
CBOOOJTHOTO TAJICHUS, IPOBEICHHUE
MCCJICIOBAHUSI 3aBUCUMOCTEN MEXIY
(bu3nYeCKUMU BeJIMUUHAMU (TIyTH

OT BpEMEHH TP PABHOYCKOPEHHOM
JBIKEHUH, TIEPHOJIa OOpaIleHUs
KOHUYECKOTO MAasITHUKA OT €T0
MapamMeTPOB) U OIBITOB IO IPOBEPKE
MPEJIOKEHHON THUIIOTE3bI

MIPU U3yYEHUH PAaBHOYCKOPEHHOTO
MPSAMOJIMHEHHOTO ABUKCHUS, IBHYKCHUS
Tesa, OPOIIEHHOTO TOPU30HTAIBHO,
JIBIDKEHUS TeJa TI0 OKPY>KHOCTH

C MIOCTOSTHHOM 10 MOJTYJTFO CKOPOCTHIO.
Omnpenenenne abCOMOTHBIX U
OTHOCHUTEJIBHBIX MOTPEUTHOCTEN
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CBoOoaHoOe najieHue. Y CKOpeHue
CBOOOJIHOTO MajieHus. [BukeHue Tena,
OpOIIEHHOTO IO/ YIJIOM K TOPU30HTY.
3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U
YCKOPEHUSI MaTepUaIbHON TOUKHU

OT BPEMEHH U UX IpadUKH.
Kpusonunennoe nsmxenue. /[prmxenune
MaTepUAIbHOM TOYKH 1O OKPY>KHOCTH.
YrioBas v IMHEWHAasA CKOpPOCTh. [lepuon
Y 4acToTa oOpalleHus.
[lenTpocTpemMuTebHOE (HOPMAIILHOE),
KacaTelbHOE (TAaHTeHIIUAIBLHOE) U
MIOJIHOE YCKOPEHUE MATEPUATIbHOU
TOYKH.

TexHuueckue yCTpoucTBa 1
TE€XHOJIOTUYECKHE MPOIECCHI:
CIIUJIOMETP, ABUKEHUE CHAPSINIOB,
L[CTIHBIE, IECTEPEHYATHIE U PEMEHHBIE
nepenayn, CKOpOCTHbIE TU(THI

U3MEpeHUI (PU3UICCKUX BETNUHNH.
OneHka rpaHui] OTPEeITHOCTEH.
N3ydyeHue MoJ1esIi CUCTEMBI OTCUETA,
CpPaBHEHME IYTEU, TPACKTOPHH,
CKOPOCTEM ABMIKEHUS OJTHOTO M TOTO KE
T€JIa B pa3HBIX CUCTEMAX OTCYETA.
AHanu3 pa3HbIX CIOCOOOB
HCCJICIOBAHUS TBMKCHUM.
PaccMmoTtpenue npeaensHoro nepexoa
Y U3MEPECHUE MTHOBEHHOW CKOPOCTH.
MopenupoBaHue mpeodpa3oBaHus
JIBYDKEHUH C UCIIOJIBL30BAaHUEM
MEXaHU3MOB, U3YUECHHE
npeoOpa3oBaHusl YTI0BON CKOPOCTH

B PEIYKTOPE.

AHanu3 HalpaBjIeHUsS] CKOPOCTH

MIPU JBUKEHUU TIO OKPYKHOCTH.
Pemenune pacu€THbIX 3a7a4 C IBHO
3aJJaHHOM 1 HESIBHO 3aJIaHHOU
(bU3nYECKOM MOJIETIBIO C
HCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M
bopMysT KHHEMAaTHKH.

Penrenne kaduecTBEeHHBIX 3a/1a4,
TpeOYIOMUX MPUMEHECHUS 3HAHU I

110 KWHEMAaTHKE.

OObsicCHEHUE YCTPOMCTBA U TIPUHITUTIA
JIEUCTBUS CIIUJIOMETPA, IIEMHBIX,
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IecTepEHYaThIX U pEMEHHBIX IIepeaay,
CKOPOCTHBIX JTU(DTOB.

OOBsicHEHUE ABUKEHUS CHAPSIIOB.
Ornpenenenue yclioBHil IPUMEHUMOCTH
Mozelnel (PU3NYeCcKuX TeJ U MPOIIECCOB
(sBNIEHMIN): MaTepuaibHas TOUKA,
PAaBHOYCKOPEHHOE JIBH>KEHUE,
CBOOOIHOE TaJICHUE.

Brinonxnenne yuyeOHbIX 3a1aHU

Ha aHaJIM3 MEXaHUYECKUX MPOIIECCOB
(s1BJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX IMOJIOKEHUI U 3aKOHOB
KUHEMATHUKU: OTHOCUTEIbHOCTD
MEXaHUUYECKOTO IBUXKEHUSI, POPMYIIbI
KMHEMATUKW PAaBHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpa3zoBanus ["anumnes
JUJIS CKOPOCTH U TIEPEMEILICHHUS.
Ucnons3zoBanue [ T-texnonoruii

pu padboTe C TOMOJHUTETLHBIMHU
HMCTOYHUKAMU WH(POpMAIINU IO TEME,
X KPUTUYECKUN aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JlnHamuka

10

[Tepseb1it 3akoH HproTOHA.
NHepunaibHble CUCTEMBI OTCUETA.

[TpuHnun oTHocuTenbHOCTH [ anmues.

HeunnepunanpHble cucTeMBI OTCYETA
(ompeneneHue, IpuMepsl).

[IpoBeneHre KOCBEHHBIX U3MEPECHHIM
PAaBHOJICMCTBYIOIIEH CUJI U
KO3 dHULIeHTa TPSHUS CKOTBKCHUS,
MIPOBEICHUE UCCIICIOBAHUS
3aBUCUMOCTEH (PU3NYECKHUX BEITHMUNH
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Macca tena. Cuna. [Ipunuun
CYINEPIIO3HUIINH CHIL

Bropoi 3akon Herorona

JUISI MATEPUAIIbHON TOYKHU.

Tperuit 3axkoH HeroTona s
MaTepUAJIbHBIX TOYCK.

3aKOH BCEMUPHOTO TATOTECHMSL.
OKBHMBAJIEHTHOCTh TPaBUTALlMOHHON U
VHEPTHOM MAaCCBL.

Cuna TspkecTH. 3aBUCUMOCTh YCKOPEHUS
CcBOOOIHOTO ITaAECHUS OT BHICOTEI

HaJl TOBEPXHOCTBIO IJIaHETHI U

0T reorpaduueckoil upOTHL.
JIBrKeHne HeOECHBIX TEN U UX
CIyTHUKOB. 3akoHbl Kemepa.

[IepBast kocMHUUYeCKast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Bec tena, ABMKymerocs ¢ yCKOpeHUeM.
Cuna tpenuns. Cyxoe Tpenue. Cuna
TPEHUS CKOJIBKEHHS U CUJIA TPEHHUS
nokosi. Koapduuuent tpenus. Cuna
CONPOTHUBIICHUS PU JBUKEHUU TeJla

B )KMJIKOCTH WJIU ra3e, €€ 3aBUCUMOCTb
OT CKOPOCTH OTHOCUTEJIBHOTO
JIBUYKEHUS.

JaBnenue. [ 'napocraruyeckoe
napienue. Cuna Apxumesa.
TexHnueckune ycTpoucTaa

(cui1 ynpyrocTu, BO3HUKAIOUIUX

B IIPYKUHE U PE3MHOBOM 00pasiie,

OT UX Je(opManumn) v OIbITOB

0 MTPOBEPKE NPEI0KEHHON TUITOTE3bI
MIPY U3yYCHUH JIBIKCHUS OpycKa

110 HAKJIOHHOM TIJIOCKOCTH, JBUKECHUS
CUCTEMBI CBSI3aHHBIX Tell, AedhopMaluu
TEN.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHu (PU3NUECKUX BEIIMYUH.
OueHka rpaHul] HOrPEUIHOCTEN.
HccnenoBanne NIBUKEHUS CUCTEMBI TEIL,
CBSI3aHHBIX HUTBIO, MIEPEKUHYTON Yepe3
nErkuit OJIOK, TBUKEHUS OpycKa

10 HAKJIOHHOM IIJIOCKOCTH

C MEePEMEHHBIM KOA(P(PHUIIMEHTOM TPEHUS,
JIBH>KEHUS TPy3a Ha Baly C TPEHUEM.
HaOnronenne nBrxeHUs T

B UHEPLHAIBHBIX U HEMHEPIIUATbHBIX
CUCTEeMaX OTCUETA, HAPUMED, KAUCHUS
JIBYX ITUJIMHPOB WIH IIAPOB PA3HOU
MaccChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHOU
CHUCTEMBI OTCYETA.

N3yuenne neHTpOoOEKHBIX MEXaHU3MOB.
CpaBHeHUE CUJT TPEHUS TTOKOS, KaUeHUs
U CKOJIb>KEHHSI.
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N TCXHOJIOTHYCCKHC ITPOICCChI:
IIOJIIUITHUKH, ABUXKXCHHUC
HCKYCCTBCHHBLIX CITYTHHKOB

Pemienune pacu€THbIX 3a71a4 ¢ ABHO
3aJJaHHOW W HESBHO 33/IaHHOM
bu3MYeCcKOil MOJIENBIO

C HUCTIOJIb30BAHHEM OCHOBHBIX 3AKOHOB
1 (HOpPMYJT KHHEMAaTUKHU U THHAMUKH.
Pemienne kauecTBEHHBIX 3324,
TPEOYIOIIUX TPUMEHEHUS 3HAHUI

110 KUHEMAaTUKE U IMHAMUKE.
OObsicHEHUE YCTPOMCTBA U IPUHITUTIA
JEUCTBUS MOAIIUITHUKOB.

OObsicHEeHUE IBUKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Ornpenenenue ycloBUil IPUMEHUMOCTH
Mojenel GU3nYECKUX Te U MPOIEeCCOB
(s1BeHUI): MHEpLMATIbHAS CUCTEMA
oTcu€Ta, MaTepHualibHasi TOUKA,
a0CoJIIOTHO yripyras Aedopmariusi.
Brinmonnenne yueOHbIX 3a1aHU

Ha aHaJIN3 MEXaHUYECKUX MPOLIECCOB
(s1BJIEHUI) C UCTIONB30BAHUEM
OCHOBHBIX MOJIO)KEHUHN U 3aKOHOB
JAHAMUKU: TpU 3akoHa HerotoHa,
MPUHLINI OTHOCUTEIBLHOCTH [ anunes,
3aKOH BCEMUPHOTO TSITOTCHUA.

Pabora B rpynmnax npu o0CyxIeHUU
BOIPOCOB MEXITPEIMETHOTO XapaKTepa
(Hanpumep, 1o TeMe «/JIBrxenue

B IIPUPOJIEY)
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2.3

Cratuka TBEpAOTO
TeIa

AGCom0THO TBEPAOE TEIO.
[locTynarenbHOE U BpalllaTEIbHOE
JNBUKEHHE TBEPOTO Tena. MoMeHT
CUJIBI OTHOCUTEIBHO OCH BPAILICHUS.
IIneqo cuibl. CnoxkeHue Cuil,
IPWIOKEHHBIX K TBEPAOMY TEILy.
LenTp TsKECTH TETA.

VY cnoBus paBHOBECHSI TBEPIOTO TeNA.
YcTonunBoe, HEYCTOMYMBOE,
0e3pa3IMYHOe PaBHOBECHE.
TexHuyeckue ycTporcTa u
TEXHOJIOTUYECKHUE MPOLECCHI:
KPOHIUTENH, CTPOUTEIIbHBIA KPaH,
peméTyarbie KOHCTPYKIMH

[IpoBeneHue uccien0BaHus yCIOBUI
PaBHOBECHS TBEPJOTO TENA, UMEIOILETO
OCh BpallIEHUs; KOHCTPYHUPOBAHUE
KPOHIITENHOB U PacyYET CUJI yIPYTOCTH;
M3y4YEHHE YCTOMYMBOCTH TBEPAOIO TEIA,
HMMEIOIIETO TIOMAb OMOPHI.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aJJaHHOW U HESBHO 33/1aHHOU
(bU3HUUECKON MOJENBIO C
HCMOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMyJ CTaTHKHU.

Pemenne kauecTBEHHBIX 3a/1a4,
TPeOYIOUIUX MPUMEHEHUS 3HAHUM

10 CTaTHKE.

OOBsicHEHHE YCTPOMCTBA U MPUHIIUIIOB
JICVCTBHS KPOHILITEHA, CTPOUTEIBHOTO
KpaHa, pelETYaThIX KOHCTPYKIUH.
Onpenenenue ycaoBUil TPUMEHUMOCTH
Mojenel (U3NIECKUX TeJl: aOCOFOTHO
TBEPIOE TEIO.

BrinonHenue y4yeOHbIX 3a1aHHIM

Ha aHAJIU3 MEXaHUYECKUX MPOLIECCOB
(s1BJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX IMOJIOKEHHUIN U 3aKOHOB
CTaTHKH: YCIIOBUSI PABHOBECHS TBEPIOTO
TeJa
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2.4

3aKOHBI COXpaHEHUS B
MEXaHUKe

10

Nmmynbc MaTepruaibHON TOUYKH,
CHCTEMBI MaTepUAIBHBIX TOUEK. L{eHTp
MAacC CHUCTEMBI MATEPUAJIbHBIX TOYEK.
Teopema 0 IBM>KEHUM LIEHTPA Macc.
NmMnynbce cuibl 1 KI3MEHEHUE UMITYJIbCa
Tena.

3aKOH COXpaHEHHUS UMITYJIbCA.
PeakTuBHOE IBHKEHUE.

MoOMEeHT uMnyJibCa MaTEPUATLHOU
Touku. [IpeacraBnenre o coxpaHeHUn
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX
TOJIAX.

Pabora cuiabpl Ha MaJIOM U HA KOHEYHOM
nepeMerieHnd. ['padudeckoe
npeACcTaBiIeHUEe PadOThI CUJIBI.
MOIIHOCTH CUJIBI.

Kunernueckas sHEprust MaTepuanbHON
To4KH. Teopema 06 U3MEHEHUHN
KUHETHYECKOW SJHEPTUHU MaTEPUAIIBHON
TOYKH.

[ToreHuuanbHbIE U HENOTEHIMATBHBIE
cunbl. [loTeHIManbHas SHEPrusl.
[ToreHumanbHast SHEPTUSI YIPYTO
nehOpMUPOBAHHOMN TIPYKUHBI.
[ToTeHmanbHas 3HEpPrus TENA

B OJJTHOPOJIHOM I'PaBUTALIMOHHOM TIOJIE.
[TorenunanbHas SHEPTUS TEA

[IpoBeneHrie KOCBEHHBIX U3MEPEHUN
HUMITYJIbCa TeJla, KHHETUYECKOU U
ITOTEHIUAJIBHOW DHEPIUM Tena,
MOIIIHOCTHU CHUJIBL; TPOBEJACHHUE OIBITOB
10 MTPOBEPKE MPEIOKEHHON TUIIOTESBI
MPU U3yUYEHUH PABHOYCKOPEHHOTO
MPSAMOJIMHEHHOTO JBUKEHUS U
B3aMMO/JICHCTBUS TEI.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHU PU3NIECKUX BEINYUH.
OneHka rpasuI] HOTPENIHOCTEN.
IIpoBeneHue 3kcrnepuMenTa 1no
CPABHEHUIO U3MEHEHMS UMITYJIbCa TeJa
C UMITYJIbCOM CHJIbI, U3BMEHEHUS
MOTCHITUATBHON YHEPTUH TTPYKUHBI

C pabOTOM CUJIBI TPEHHUSI.
HccnenoBanne cCOXpaHEHUS UMITYJIbCA
MIpH YIIPYTOM B3aMMOJICHCTBUH,
COXpPaHEHUS YHEPTUH MPU CBOOOTHOM
MaJICHUH.

OmnpeneneHue paboThl CUITBI TPEHUS
P JBIKEHUU TeJla TI0 HAKJIOHHOM
MJIOCKOCTH.

HaGmronenue u o0bIcHEHNE
PEaKTUBHOIO JIB)KCHUS.

Peliennie pacu€THbIX 33724 C SIBHO
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B T'PaBUTALIMOHHOM I10JIE OJHOPOIHOIO
mapa (BHYTpU U BHE I1apa).

Bropas kocmudeckasi CKOpOCTb.

TpeTps KOcMHYECKast CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMAIBHBIX CHII

C U3MEHEHUEM MEXaHUYECKON IHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHHUSI
MEXaHUYECKON YHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.
YpaBuenue bepnyinu g uaeanbHOU
KUJKOCTH KaK CIIEICTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU SHEPTUH.
TexHuyeckue ycTporcTBa u
TEXHOJIOTUYECKUE IPOLIECCHI: JBUKECHUE
PaKeT, BOLOMET, KONEP, NPy KUHHBIN
IUCTOJIET, TUPOCKOI, PUTYPHOE KaTaHHE
Ha KOHbKax

3aJJaHHOW U HESIBHO 3aJJaHHOU
bu3nYeCcKo MOJEIbIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
U GOpMyIT MEXaHUKH.

Pelenne kauecTBEeHHBIX 3a/1a4,
TpeOYIOMUX MPUMEHECHUS 3HAHU I

M0 MEXaHUKe.

OObsicHEHUE IPUHIIUTIOB ICUCTBUS
BOJIOMETA, KONEpPA, MPY>KUHHOTO
MUCTOJIETa, THPOCKOIIA.

OObsicHEHUE ABUKCHUS PAKET,
(bUTypHOTO KaTaHWUs Ha KOHbKaX.
OnpeneneHue yclioBHil IPUMEHUMOCTH
Mozenel (U3NIECKUX TeJ U TPOIIECCOB
(ssBNIEHMI ): aOCOTIOTHO YIIPYTOE U
a0COJIIOTHO HEYIIPYTO€ CTOJIKHOBEHUS.
BeimonHnenne yueOHbIX 3a1aHUi

Ha aHAJIN3 MEXaHMYECKUX MPOIIECCOB
(sIBJIEHUI) C UCTIOIB30BAaHUEM 3aKOHOB
COXpPaHEHUS B MEXAHHKE: 3aKOHbI
COXpaHEHUS UMITYJIhCa M MEXaHUIECKOMN
SHEPI'uH, CBA3b PAOOTHI CUJIBI C
N3MCHCHUEM MEXaHUYECKOW SHEPTHH
Tena.

Hcnons3oBanue | T-TexHomoruit npu
paboTe C TOMOTHUTEILHBIMU
HMCTOYHUKAMU WH(OPMAITUH 110 TEME,
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WX KPUTHYCCKHUIA aHAIHN3 U OI[CHKA
JIOCTOBEPHOCTH

Hroro no pazaeny

35

Pa3nen 3. MoJiekyasipHas Gu3uKa 4 TEPMOJIMHAMHKA

3.1

OCHOBBI
MOJICKYJISIPHO-
KHHETHYECKOHU
TEOpUH

15

OCHOBHBI€ MTOJOKEHUST MOJIEKYJISIPHO-
kuHeTndeckoi Teopun (MKT), ux
onbITHOE 0OocHOBaHue. [luddysus.
BpoyHoBckoe nBrkeHUE. XapakTep
JIBMKEHUS U B3aMOJICHCTBHSI YaCTHUIL
BelecTBa. Mojie CTpOeHus ra3oB,
KUIKOCTEH U TBEPABIX TET U
00BsCHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE dTHUX Mojaenel. Macca u
pasmMepsl MOJIEKYJT (aATOMOB).
KonunuectBo BemecTna.

[ToctostnHass ABoraapo.

TennoBoe paBHOBecue. Temiieparypa u
criocoObl €€ n3mepenus. [lkana
temneparyp Llenscus.

Mopenp uaeanbHOIO rasa

B MOJICKYJISIPHO-KUHETUYECKON TEOPHUU:
YaCTHUIIBI Ta3a JIBHXKYTCSI XaOTUUECKHU U
HE B3aUMOJICHCTBYIOT JAPYT C IPYTOM.
["a30BbI€ 3aKOHBI. YpaBHEHUE
MenpeneeBa—Knaneipona. AGcotOTHAs
TeMmneparypa (IKaga TeMIeparyp
KensBuna). 3akon [lanpToHAa.

[IpoBeneHne n3MEpPEHH TapaMeTpOB
rasza, IpOBEJCHUE UCCIICIOBAaHUN
3aBUCUMOCTEH (PU3UUECKUX BETUYUH U
OMBITOB T10 MTPOBEPKE MPETT0KEHHON
TUIIOTE3bI TPU U3YUYEHUU YCTAHOBIICHUS
TEIUIOBOTO PABHOBECHS U U30IPOLIECCOB
B razax.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
U3MepeHu (PU3NUECKUX BEJIMUUH.
OueHka rpaHul] HOrPEUIHOCTEN.
DKCliepuMEHTalIbHas TPOBEpPKa
YpaBHEHUS COCTOSIHUS UACaTbHOTO rasa.
N3yuenne Moneneil: IBUKEHUS YaCTHUII
BEI[ECTBA, OPOYHOBCKOTO JBUKEHUSI.
onbiTa [lITepHa, KpUCTATITUYECKUX
PEIETOK.

Pemienune pacy€THbIX 3a/1a4 C IBHO
3aJJaHHON U HESIBHO 3aJIaHHOU
(bU3UYECKON MOJIEIBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMyI1 MOJIEKYISIPHON PUIUKH.
Peienne kayeCTBEHHBIX 3a/1a4,
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N3onpoueccel B nacaIpHOM rase

C MOCTOSIHHBIM KOJINYECTBOM BELIECTBA.
['padmyeckoe mpencraBacHue
M30IIPOLECCOB: U30TEPMA, U30X0Pa,
nzo0bapa.

CBsi3p MEXKIy JABICHUEM U CPEIHEN
KUHETUYECKOUN YHEPrUueu
MOCTYHATEIbHOTO TEMIOBOTO IBUKEHUS
MOJIEKYJI UA€aTBHOTO ra3a

(OCHOBHO€ YpaBHEHUE MOJIEKYJISIPHO-
KHHETUYECKOW TEOPUU UIEATBHOTO
rasa).

CBsi3b a0COJIIOTHON TEMIIEPATYPHI
TEPMOJUHAMHUYECKON CUCTEMBI

CO CpeaHEeN KUHETUYECKON dHEeprueu
MOCTYNAaTEILHOTO TEMIOBOTO ABUKEHUS
e€ JacTuil.

TexHuueckue yCTpoucTBa 1
TEXHOJIOTUYECKUE TIPOLIECCHI:
TEPMOMETp, OAPOMETP, MOTyUCHUE
HAaHOMAaTEepUaJIOB

TpeOYIOMUX MPUMEHECHUS 3HAHUH

M0 MOJIEKYJISIpHOU (pU3UKe.
OObsicHEHUE YCTPOUCTBA U TPUHIUTIA
JEHCTBUS TEPMOMETPA, bapoMeTpa.
OObsicHEHUE MOTYYEHUS
HAaHOMAaTEpPHUAJIOB.

Onpenenenue yCiaoBUil MPUMEHUMOCTH
Mozelnel (U3NIECKUX TeJ U MPOIIECCOB
(sBNIEHMI ): MOJieNiel Ta3a, KUJKOCTH U
TBEPJOTO (KPUCTAITMIECKOTO) TEa,
UJICAJIBHOTO ra3a.

Brinonnenue yueOHbIX 3a1aHUN

Ha aHAJIMU3 TEIJIOBBIX MPOIECCOB
(s1BJI€HUIT) C UCTIOJIB30BAHUEM
ocHOBHBIX noJjioxenniit MKT u 3akoHOB
MOJIEKYJISIPHOM (PU3HUKU: CBSI3b JIABJICHUS
UJICAIBHOTO ra3a co CpeaHEN
KUHETUYECKON YHEPTUEN TETIIIOBOTO
JIBUKEHHS U KOHLUECHTPAIUEH €TO
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BELIECTBA
CO CpeHEN KUHETUYECKON dHEPTUEH
TEIUIOBOTO JBHKEHHUSI €TI0 YaCTHLI,
CBSI3b JIABJICHUS UACAIBHOTO ra3a

C KOHIIEHTPAIIMEN MOJICKYJ U €r0
TEMIIEpaTypOM, YPaBHEHHUE
MenaeneeBa—Kitanerpona
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3.2

TepmoanHaMuKa.
TennoBsle MaIIMHEI

20

Tepmonunamuueckas (T/1) cucrema.
3alaHe BHEIIHUX YCIOBHIMA

IUISL TEPMOJAMHAMUAYECKON CUCTEMBI.
Buenrnue u BHyTpeHHUE apaMeTpPhI.
[TapameTpbl TEpMOAMHAMUYECKOM
CHUCTEMBI KaK CpEJHUE 3HAUCHUS
BEJIMYMH, ONTUCHIBAIOIINX €€ COCTOSIHUE
Ha MUKPOCKOITMYECKOM YPOBHE.
HyneBoe Hayano TepMOAMHAMUKHU.
Camonpou3BoibHas pejakcaius
TEPMOJUHAMHUYECKON CUCTEMBI

K TEIUIOBOMY PABHOBECHIO.

Mopens uaealbHOro raza

B TEPMOJIMHAMUKE — CUCTEMA
YPaBHEHUI: ypABHEHUE
MenneneeBa—KnaneiipoHna u
BbIpaKEHUE JJIs1 BHYTPEHHEW SHEPTUU.
Y cnoBus IpUMEHUMOCTH 3TOW MOJIEIIH:
HU3Kasl KOHIEHTPALIUsI YaCTHI], BEICOKHE
TeMneparypsl. BeipaxxeHnue

JUIl BHYTPEHHEN DHEPIUU
OJIHOATOMHOTO HJICAJIBHOTO ra3a.
KBazucratnueckne u HECTaTUUECKUE
IIPOLIECCHI.

DOneMeHTapHas paboTa

B TEpMOJAMHAMUKe. Beraucienue
paboThI 1o Tpaduky mporiecca

N3mepenune yaenbHON TEITOEMKOCTH
Pa3HBIX BEILIECTB, UX CPABHEHUE,
MPOBEICHUE UCCIEAOBAHUI
3aBUCUMOCTEHN (PU3NUECKUX BETUYUH U
OTBITOB T10 MPOBEPKE MPEITI0KEHHOMN
TUIIOTE3bI ITPU U3YUYEHUH MPOLIECCOB
TeruIooOMeHa 1 ainadaTHOro IMpoIiecca.
OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
M3MEpeHUN (PU3NUECKUX BEITUYHUH.
OueHka rpaHull MOrPEIIHOCTEMH.
N3ydeHne B3anMOCBSA3U YJHEPTUH
MEKMOJIEKYJIIPHOTO B3aUMOJECHCTBHS U
TeMIEepaTyphbl KUTICHUS HKUTKOCTEH.
N3ydeHune TemnoBbIX JBUTaTENEH

C UCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MOJENEN.

UccnenoBanue pa3HbIx Cloco0O0OB
M3MEHEHHS] BHYTPEHHEN SHEPIUM.
Pemienune pacu€THbIX 3a71a4 € ABHO
3aJJaHHOU U HESIBHO 3aJIaHHOU
(hU3UISCKOM MOJICITBIO

C HCT0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (HopMyJ MOJIEKYIISIPHOU (PU3UKH

Y TEPMOJAUHAMHUKHU.

Peliennie kauecTBEHHBIX 3a]1a4,
TpeOYIOLIKUX MPUMEHEHUS 3HAaHU I
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Ha pV-nauarpamme.

Tennonepenaya kak crnocod U3MEHEHUS
BHYTPEHHEW 3HEPTUU
TEPMOJIMHAMHYECKON CUCTEMBI

6e3 coBepiieHust padboTel. KoHBekIus,
TEILIONPOBOIHOCTb, U3TyUCHHUE.
KonungectBo temnotsl. TemmoémkocTs
Tena. Y AenbHas U MOJISIpHAs
TEMJI0EMKOCTH BEIIECTBA. Y pABHEHHE
Maitepa. Y nenbHas TeIIIoTa CroOpaHus
ToruMBa. Pacuér KkonuyecTBa TEmIOThI
pu Teronepenaye. Ilonstue

00 annabaTHOM Mpolecce.

[lepBblii 3aKOH TEPMOIVMHAMUKH.
Bnytpennss sneprus. Konnuectso
TEIJIOTHI U pad0Ta KaK MEPbl U3MEHEHHUS
BHYTPEHHEU YHEPTIUU
TEPMOJIMHAMHYECKOU CUCTEMBI.
BTopoii 3aK0H TEpMOIMHAMUKH

JUTsl PABHOBECHBIX ITPOLIECCOB: YEPE3
3a/IaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJIMHAMHYECKOU CUCTEMBbI
IPOXOJIUT SIUHCTBEHHAS afuadara.
AOcoiroTHas TemMmeparypa.

BTopoii 3aK0H TepMOJIMHAMUKH

JUTSl HEPAaBHOBECHBIX IIPOLIECCOB:
HEBO3MOJKHO I€PEaTh TEIIOTY

10 MOJICKYJIAPHOU (pu3HKe U
TEPMOJIMHAMMUKE.

OOBsiICHEHHE YCTPONCTBA U IPUHIIAIIA
JIEHCTBUS XOJIOAUIIPHAKA,
KOHAUIIUOHEPA, TU3EIBHOTO U
KapOOPaTOPHOIO ABUTATENEH, TAPOBOM
TypOUHBI.

OOBsiCHEHHE TIOJTYYEHUSI CBEPXHU3KHUX
TeMrepaTyp, yTHIN3AIUN «TETUIOBBIX)
OTXOJIOB C MCHOJIb30BaHHUEM TEIIJIOBOI'O
Hacoca, yTUJIn3aiuu OM0OPTraHNIECKOT0
TOIUJIMBA JIJIsl BHIPAOOTKHU «TEIJIOBOMN» U
AJIEKTPOIHEPTUH.

Brinonnenue yueOHbBIX 3a1aHUN

Ha aHaJIU3 TEIJIOBBIX MPOIECCOB
(s1BJI€HUIT) C UCTIOJIB30BAHUEM
oCHOBHBIX noJioxkeHuit MKT u 3akoHOB
MOJIEKYJIIPHON (PU3HKHU U
TEPMOJMHAMUKHU: TIEPBBIN 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPaHCHUS
HHEPIr'uM B TEIJIOBBIX MPOIECCaX.
Hcnonb3oBanue IT-texHomorui

npu paboTe ¢ AOMOJTHUTEIbHBIMU
HMCTOYHUKAMU WH(POpMAIINU 11O TEME,
X KPUTUYECKHAM aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH.

AHanu3 1 olieHKa MOCJIEACTBHI
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oT 00JIee X0JI0MHOTO TejIa K 0ojee
HarpeToMy 0e3 KOMIIEHCAIlUN
(Knaysuyc). HeobpatumocTh
IIPUPOJIHBIX MPOIIECCOB.

[TpyuHIMIIBI EHCTBUS TEIJIOBBIX MAIIIHH.
KIII.

MaxkcumanbHoe 3HaueHue KIT/I.

[wuki Kapno.

DKOJIOTUYECKHUE ACIIEKThI
HCTIO0JIb30BaHHUS TETUIOBBIX JBUTATEIICH.
TerioBoe 3arps3HEHUE OKPYKAIOIIEH
Cpebl.

TexHuueckue yCTporucTBa 1
TEXHOJIOTUYECKUE TIPOLIECCHI:
XOJIOTUIBLHUK, KOHIUIIHOHED,
JIU3EIbHBIN 1 KapOropaTOpHBIN
JIBUTaTeld, apoBas TypOuHa,
MOJIy4YeHHE CBEPXHUBKUX TEMIEpaTyp,
YTUIN3ALMS «TEIIOBBIX)» OTXO0B

C MCTOJIb30BaHHUEM TEIIJIOBOTO HAcoca,
yTHIIW3ausi OMOOPTaHUYECKOTrO
TOILJIMBA ISl BRIPAOOTKH «TETIOBOMY» U
3JIEKTPOIHEPT U

WCTIONIb30BaHUs TETUIOBBIX JIBUTATENICH
Y TETUIOBOTO 3arpsSI3HEHUS OKPYKAIOIIEH
CpeIIbl C TIO3UIIMA SKOJIOTHUECKON
0€30MMacHOCTH; MPEICTABICHUIMA

O paIlMOHAILHOM MPUPOIOTIONH30BaHUHT
(B mporrecce MOATOTOBKH COOOITICHUH,
BBITIOJIHEHUN TPYTITIOBBIX TPOEKTOB)

3.3

ArperaTHsble
COCTOSIHUS BEILECTBA.
da30BbIE NTEPEXO/bI

14

[TapooOpa3oBaHue U KOHECHCAIIHS.
Hcmapenue u kutienue. Y neinbHas
TEIJI0Ta MapooOpa3oBaHUsI.
Hacrermienapie 1 HEHACHIIIEHHBIE TTAPHI.

HaOmronenne cBOMCTB HACKIIIIEHHBIX
MapoB, MAJIbIX JAehOopMaInii,

MPOBEICHNE KOCBEHHBIX H3MEPEHUI
yAEIBbHON TETUIOTHI IJIABJICHUS JIh/IA,
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KauecTBeHHast 3aBUCUMOCTD TJIOTHOCTH
U JIaBJICHUS HACBILIEHHOTO Mapa

OT TEMIIEpaTyphl, UX HE3aBUCUMOCTh

0T 00BEMA HACBHIIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYPbI KUTICHUS
OT JIaBJICHUS B KUJIKOCTH.

BnaxxnocTs Bo3ayxa. AGCONIOTHAS U
OTHOCHUTEJIbHAS BIIaXKHOCTb.

TBépnoe Teno. Kpucraimmueckue u
amopdHbIe Tesa. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [limaBnenue n
KpUCTAJIM3anus. Y IeiabHas TemioTa
iasinenus. Cyomumanus.
Hedbopmariu TBEPIOTO TENA.
Pactsxkenue u cxxarue. Cnpur. Monynb
HOnra. [lpenen ynpyrux aedopmariuii.
TeruioBoe pacIMpeHne XUIKOCTEN U
TBEPJIBIX TEJI, 00BEMHOE U JIMHEHHOE
pacipeHrie. AHFapMOHHU3M TEIJIOBBIX
KO0JI€OaHUI YaCTHIL BEIIECTBA KaK
MPUYMHA TEMJIOBOTO PACIIUPEHUS TEI
(Ha Ka4eCTBEHHOM ypPOBHE).
[IpeoOpazoBanue sHEPTUHN B (Pa30BHIX
nepexoaax.

YpaBHEeHUE TETIIOBOTO OajaHca.
[ToBEpXHOCTHOE HATSIKEHHUE.
KoadpuimeHT noBepXHOCTHOTO

a0COJIIOTHOM BJIKHOCTH BO3/1yXa,

ko3 duireHTa TOBEPXHOCTHOTO
HaTsDKeHUs, Moayis FOHra.

N3yyenue 3akOHOMEPHOCTEN HCTapeHUs]
Y KUTICHUS )KUJKOCTEH, B TOM YHUCIIE
KUIICHUS PY TOHM>KEHHOM JaBJICHUH,
HarpeBaHUs U TUTABJICHUS
KPUCTaJUTMYECKOTO BEIECTBA,
KaMWUISIPHBIX SIBJICHHUM, CMauYUBaHMUS.
[IpoBeneHME OMBITOB ¢ MBUTLHBIMH
IJIEHKaMH.

HccnenoBanue Moenu
HEHBIOTOHOBCKOM KUKOCTH.
Pemenue pacu€THbIX 3a7a4 C SBHO
3aJJaHHON U HESIBHO 3aJITaHHOU
(bu3NYECcKO MOJENbIO

C UCIIOJIh30BAaHUEM OCHOBHBIX 3aKOHOB
1 HOpMyYJT MOJIEKYJISIPHOUM (PU3UKH U
TEPMOTMHAMHUKH.

Pemenne kauecTBEeHHBIX 3a71a4,
TpeOYIOIMUX MPUMECHECHHS 3HAaHUH

10 MOJIEKYJISIPHOU (DU3UKE U
TEPMOIMHAMUKE.

OObsicCHEHUE OCHOBHBIX MPUHIIATIOB
CTPOEHUS KUAKUX KPUCTAILIOB,
MOJTYYCHUS COBPEMEHHBIX MaTEPHUAJIOB.
Omnpenenenre ycaoBUi MPUMEHUMOCTH
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HaTsOKeHUS. KanniuisipHble sIBIEHUA.
JlaBieHue moa UCKPUBIEHHOMU
MIOBEPXHOCTBIO JKUJIKOCTH.

®opmyia Jlannaca.

TexHuyeckue ycTponcTBa u
TEXHOJIOTUYECKHUE MPOLIECCHI: KUJIKUE
KPUCTaJUIbl, COBPEMEHHbBIE MaTEPUAIIbI

Mozelnel (U3MIeCKUX TeJ U MPOIIECCOB
(sBIICHUI): MOJIENICH Ta3a, )KUJIKOCTH U
TBEPIOTO (KPUCTAINIMUECKOTO) Tea,
MJICaJbHOIO rasa.

Brinmonnenue yueOHBIX 3a1aHUN

HAa aHAJIU3 TEIJIOBBIX POLECCOB
(sIBJIEHUIT) C UCTIOJIB30BAHUEM
ocHOBHBIX nonoxkeHnit MKT u 3akoHOB
MOJIEKYJISIpHOHM (DU3UKH U
TEPMOJUHAMUKU: CBSI3b JABJICHUS
UJICaJIbHOTO ra3a ¢ KOHLIEHTpalKei
MOJIEKYJI M €T0 TEMIIEPATYPOH,
ypaBHeHue MeHnneneeBa—KnarnelipoHa,
MePBbIN 3aKOH TEPMOJUHAMUKHU.
PaGoTa B rpynmax mpu o0CyX1eHUN
BOIIPOCOB MEXITPEIMETHOTO XapaKTepa
(manpumep, no TeMe « TermnooOMen

B YKUBOU MIPUPOJIE)

Hroro no pazgeny 49
Pa3znen 4. DiekTpoauHAMUKA
4.1 | Dnekrpuyeckoe nojie 24 DJIEKTpU3aLMs TEN U €€ MPOSIBIICHUS. IIpoBeneHre KOCBEHHBIX U3MEPEHUN U

DekTpuueckuii 3apsij. JBa Buaa
3JIEKTpUYECKUX 3apsaaoB. [IpoBonHuKY,
TUBJIEKTPUKHU U TTOJIYIIPOBOJHUKH.
DJIeMEHTapHBIN AJIEKTPUUECKUI 3apsAI.
3aKOH COXPaHEHUs MIEKTPUIECKOTO
3apsa.

OTIBITOB TIO MPOBEPKE MPEIITIOKEHHON
TUIIOTE3BI TPH U3YUICHHUH
B3aMMOJICUCTBHS 3aPSKEHHBIX TE,
3apsiia KOHJIEHcaTopa,
MOCJIEIOBATEIHLHOTO COSAMHEHUS
KOHJIEHCATOPOB.
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BzaunmopericTBue 3apsioB.

Toueunsie 3apsabl. 3akoH Kymnona.
DnekTpuueckoe noiie. Ero aeiictue

Ha AJIIEKTPUUYECKUE 3aPS]IbI.
Hanpsk€HHOCTB 3JIEKTPUYECKOTO OIS,
[Tpo6nsIit 3apsia. JInauu
HaIPSKEHHOCTH 3JIEKTPUYECKOTO MOJIS.
OnHOPOIHOE DNEKTPUUYECKOE TOJIE.
[ToTeHIManbHOCTh
ANEKTPOCTATUYECKOTO MOJIsA. PazHOCTH
MOTEHIUAJIOB U HAIIPSKEHUE.
[ToreHumanbHast 3HEPTU 3apsaaa

B 3JIEKTPOCTATUYECKOM I0JIE.
[ToTeHMaN 37EKTPOCTATUYECKOTO TOJISI.
CBs3b HANPSYKEHHOCTH TIOJIS1 ¥ PA3HOCTHU
MOTEHIUAJIOB JJIS1 AJIEKTPOCTATUYECKOTO
noJist (Kak OJTHOPOJIHOTO, TaK U
HEOJHOPOHOTO).

[IprHIMD cyneprio3uIu
3JIEKTPUYECKUX MOJIEH.

ITosie Toueunoro 3apsaa. [lone
paBHOMEpHO 3apsikeHHoM ceprl. [Tone
PaBHOMEPHO 3apsKEHHOTO 10 00BEMY
mapa. [Tone paBHOMEPHO 3apsKEHHON
O0eckoHeYHOU TIockocTH. KapTunbt
JIMHUAW HANPSDKEHHOCTH ATUX TOJIEU U
AKBUIIOTEHIIMAIBHBIX MOBEPXHOCTEH.

Omnpenenenue abCOMOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MEpPEeHUI (PU3UICCKUX BETNYHNH.
OueHka rpaHul] HOrPEUIHOCTEN.
HabGnronenue npeBpaliieHus SHEPrUu
3apSYKEHHOTO KOHJEHCATOpa B SHEPTHUIO
M3JIyYEHUs CBETOANO/IA, UCCIECIOBAHNE
pa3psiia KOHJIEHCATOpa Yepe3 pe3ncTop.
N3ydenune 3aBUCUMOCTH
AJIEKTPOEMKOCTH TIOCKOTO
KOHJIEHCATOpa OT IUIOIIaIH ILUIACTHH,
PAcCCTOSIHHSI MEXIY HUMH U
JTADJICKTPUUECKON TPOHULIAEMOCTH.
N3ydyeHne kapTvH JIMHUN
HaIpsHKEHHOCTH AJIEKTPUYECKOTO MOJIs
TOYEYHOTO 3apsia, pPABHOMEPHO
3apsKEHHOM cepbl, paBHOMEPHO
3apsSKEHHOTO TI0 00bEMY 11apa,
PABHOMEPHO 3aps>KEHHOM 0€CKOHEYHOU
MJIOCKOCTU U SKBUIIOTEHIIMAIBHBIX
ITOBEPXHOCTEMN.

Pemienne pacu€THbIX 3a/1a4 C ABHO
3aJITaHHON U HESIBHO 3aJJaHHOU
(bU3UYECKON MOJIEIBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMyIT AJIEKTPOCTATUKH.

Pelienrie ka4eCTBEHHBIX 3a]1a4,
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[IpoBOIHUKH B AJIEKTPOCTATUUECKOM
1oJie. Y CIIOBHE paBHOBECHS 3aps1/IOB.
JIMDIIEKTPUKH B 3JIEKTPOCTATUYECKOM
none. Judekrpudeckas
MIPOHMIIAEMOCTb BEILIECTBA.
Konnencarop. D1neKTpOEMKOCTh
KOHJIEHCATOpa. DIIEKTPOEMKOCTD
IUIOCKOTO KOHJIEHCATOPA.
[TapaienpHOE COETMHEHNE
KoHJeHcaTopoB. [locnenoBarenbHoe
COCIMHEHHE KOHJIEHCATOPOB.

QHGPFI/I}I 3aPAKCHHOT'O KOHACHCATOPA.

JIBrKeHUE 3apsSKEHHON YaCTUILBI

B OJIHOPOJTHOM DJIEKTPUUECKOM TOJIE.
TexHuueckue yCTpoucTBa 1
TE€XHOJIOTUYECKHUE MTPOLIECCHI:
AJIEKTPOCKOII, SJIEKTPOMETP,
AJIEKTPOCTAaTUYECKas 3alluUTa,
3a3eMJIEHUE BJIEKTPONPUOOPOB,
KOHJICHCATOPhI, TEHEPATOP

Ban ne I'paada

TpeOYIOMUX TPUMEHEHUS 3HAHUIA

IO DJIEKTPOCTATHKE.

OOBbsicHEHUE YyCTPOICTBA U

MIPUHLINIA JEHCTBUS SJIEKTPOCKOTA,
AIEKTPOMETPA, KOHJEHCATOPOB,
rerepatopa Ban ne I'paada.
OObsicHeHue paboThI
ANEKTPOCTATUYECKON 3aIUTHI,
3a3eMJICHUS DIIEKTPOIIPHUOOPOB.
Onpenenenue ycioBUil MPUMEHUMOCTH
Mojienel (PU3NIECKUX TeJl: TOUYCTHBIN
3aps, OMJHOPOHOE IICKTPUUECKOE
noJe.

Brinmonnenne yueOHbIX 3a1aHUi

Ha aHaJIu3 JICKTPUUYECKUX MPOIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUN U 3aKOHOB
ANEKTPOAMHAMHUKU: 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3akoH KyioHa,
MOTEHIIUAJIBHOCTh
AIEKTPOCTATUYECKOTO TIOJISI, PUHITUIT
CYNEPHO3ULINH JIEKTPUUECKUX TTOJICH.
Hcnonb3oBanue [T-Trexnonorunu

pu paboTe C TOMOJHUTETLHBIMHU
HMCTOYHUKAMU WH(OPMAIUH TI0 TEME,
X KPUTUYECKUN aHAIIU3 U OLICHKA
JIOCTOBEPHOCTH
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4.2

[HocTostTHHEBII
ANEKTPUYECKUHN TOK

24

Cuna Toka. [locTOSHHEBIN TOK.
VY cI10BUS CyIIECTBOBAHUS MIOCTOSIHHOTO

QJICKTPHUICCKOT'O TOKA. HMcTouHuku TOKA.

Hanpsoxenne U u D/1C £ .

3akon Oma JiJ1s y4acTKa 1emu.
DIIEKTPUYECKOE COMTPOTUBIICHUE.
3aBUCUMOCTH CONPOTUBIICHUS
OJIHOPOJTHOTO TIPOBOJTHUKA OT €0
JUTHHBI ¥ TUTOIIA/IH TTIOTIEPEYHOTO
ce4eHHs. Y IeIbHOE CONPOTUBIICHUE
BEILIECTRA.

[TocnenoBarensHOE, MapaieTbHOE,
CMEIIaHHOE COEIMHEHUE TIPOBOTHUKOB.
Pacuér pa3BeTBIEHHBIX IIEKTPUUECKHAX
nenei. [Ipasuna Kupxroda.

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

MOMIHOCTB AMEKTPUIECKOTO TOKA.
TerutoBast MOIITHOCTD, BIIEIIIEMAsT
Ha PE3UCTOpeE.

OJ1C ¥ BHyTpEHHEE COMPOTUBIICHHE
MCTOYHMKA TOKa. 3akoH Oma

JUIS1 TIOJTHOM (3aMKHYTOM )
AJIEKTPUYECKOM Lieni. MOIHOCTh

HCTOYHHKA TOKaA. KOpOTKoe 3aMBbIKaHUC.

KOHI[CHC&TOP B IICIIX IIOCTOAHHOI'O
TOKaA.

IIpoBeaeHUE NPSAMBIX U3MEPEHUN CUJIbI
TOKa U HaNPs[KEHUsI, KOCBEHHBIX
M3MEPEHUN yJIeIbHOTO COTPOTUBIICHUS,
O/1C 1 BHYTpEHHETO CONPOTUBIICHUS
HMCTOYHUKA TOKA, TPOBEACHUE
WCCJIEIOBAHUMN 3aBUCUMOCTEMN
(bU3MYECKUX BEIIMYUH U OMBITOB

I10 MPOBEPKE MPEITI0KEHHON THIOTE3BI
IIPU U3YUYEHUH LIETIEN TOCTOSTHHOTO
TOKa.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHu PU3NYECKUX BEJIMUUH.
OueHka rpaHul] HOrPEUIHOCTEN.
N3yueHne KOpoTKOTO 3aMbIKaHUS
raJibBaHMYECKOTO JIEMEHTA U OLICHKA
BHYTPEHHETO COIMPOTUBIICHHUS.
Peuienue pacu€THbIX 3a7a4 C SIBHO
3aJJaHHOW W HESBHO 33IaHHOM
(hU3UIECKON MOJICITBIO

C HCTO0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (hOpMyJ MOCTOSIHHOTO TOKA.
Pemienne kauecTBEHHBIX 3aj1a4,
TPEOYIONTUX MPUMEHEHUS 3HAaHUM U
3aKOHOB MTOCTOSTHHOTO TOKA.
OObsicCHEHUE YCTPOMCTBA U TIPUHITUTIA
JICUCTBUS aMIIEpMETPa, BOJIBTMETPA,
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TexHuueckue yCTpoucTBa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
aMIepMeTp, BOJIBTMETP, PEOCTAT,
CUETUMK DIICKTPUYECKON SHEPTUHU

peocTaTa, CYETUNKA DIICKTPUIECKON
SHEPIUM.

BrinmonneHne yueOHbIX 3a1aHU

HA aHAJIN3 JIEKTPUYECKUX MPOLIECCOB
(sSIBJIEHMIT) C UCTIOJIb30BAHUEM
OCHOBHBIX MOJIO)KEHUI 1 3aKOHOB
AJEKTPOAMHAMUKH: 3aKOHBI OMma

JUISl ydacTKa ey U AJIs 3aMKHYTOM
AJIEKTPUYECKOM LEIH, 3aKOH
Jxoyns—JleHna.

PaboTa B rpynmnax npu o0CykJIeHUN
BOIIPOCOB MEXITPEIAMETHOTO XapaKTepa
(Hanpumep, 1o TeMe « DINEKTPUIECKUE
SIBJICHUS B TIPUPOJICH)

4.3

Toxu B pa3nmuyHbIX
cpenax

DJIeKTpUYECKasi IPOBOJIUMOCTb
Pa3IMYHBIX BELWIECTB. DJIEKTPOHHAS
IPOBOJUMOCTb TBEPIBIX METAIIIOB.
3aBUCUMOCTB COITPOTUBIICHUS METAJUIOB
oT TeMrepaTypbl. CBEpXIpOBOANMOCTb.
DNEeKTPUYECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBoauuku. CoOCTBEHHAs U
IpUMECHAsk IPOBOJUMOCTh
oJIynpoBOJHUKOB. CBOICTBA
p-n-niepexona. I1omympoBoAHUKOBBIE
puOOpHI.

DNEKTPUYECKUN TOK B DJIEKTPOIUTAX.

[IpoBeneHre KOCBEHHBIX U3MEPEHUM U
HCCIEeI0BAHUN 3aBUCUMOCTEHN

MeXy (U3NYECKUMU BEIMUMHAMU
MIpY M3yUYE€HHUH MPOIIECCOB MPOTEKAHUS
AIIEKTPUUYECKOTO TOKA B METaJlIax,
ANIEKTPOIUTAX U MOJTYNPOBOTHUKAX.
OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX TTOTPEITHOCTEN
U3MepeHu (PU3NUECKUX BEJIMUUH.
OneHka rpaHul] HOrPEuIHOCTEN.
HaOmronenue snekTpoiunsa, u3ydeHue u
00BbsSICHEHHE TTPOBOAUMOCTH
AIEKTPOJUTOB, SKCIIEPUMEHTAIBHOE
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DNEKTPOIUTAYECKAS TUCCOLIHAITHS.
Onexktposn3. 3akoHbl Papajes

JUTSI DJIEKTPOJIN3A.

DJIEKTPUYECKHUM TOK B ra3ax.
CamocTosTeNbHBIN U
HECAMOCTOSTENBHBIN pa3psl.
PaznuyHblie TUIIBI CAMOCTOSITENBHOTO
pazpsaa. Momuus. [1na3ma.
TexHuueckue ycTpoucTsa u
IPaKTUYECKOE IPUMEHEHUE:
ra3opaspsAHbIE JaMIIbl, JIEKTPOHHO-
JTy4eBas TpyOKa, MOJyNpPOBOTHUKOBBIC
MpUOOPBL: MO, TPAH3UCTOD,
dboToaMO I, CBETONO/, TaJibBaHUKA,
paduHUpOBaHUE ME/IH, BHITJIABKA
AIFOMUHUSA, JIEKTPOHHAS MUKPOCKOIUS

U3Y4YEHHUE 3aKOHOB 3JIEKTPOJIN3a
®dapanes.

CHsTHE BOJIBT-aMIIEPHOMN
XapaKTePUCTUKHU JUOJA.

CpaBHeHHE TPOBOAMMOCTH METAJIOB
Y TIOTYTPOBOTHUKOB.

N3yueHne HCKpOBOTO pazpsiaa

Y TIPOBOJAMMOCTH BO3/1yXa.

Pemienne pacu€THbIX 3a/1a4 C IBHO
3aJJaHHOW U HESBHO 3a/IaHHOM
(bU3UUECKON MOJENBIO C
HCIIOJIb30BAHUEM 3aKOHOMEPHOCTEM
MIOCTOSTHHOT'O TOKA B Pa3JIMUHBIX CPEax.
Pelienne kauecTBEHHBIX 3a]1a4,
TpeOYIOIIUX MPUMEHEHUS
3aKOHOMEPHOCTEN MOCTOSIHHOTO TOKa

B Pa3JIMYHBIX Cpe/Iax.

OOBsicCHEHHE YCTPOINCTBA U IPUHLIUATIA
JIEUCTBUS Ta30Pa3psIHBIX JaMIL,
AJIEKTPOHHO-JIy4€BOM TPYOKH,
MOJTYTPOBOHUKOBBIX MPUOOPOB: AUO/IA,
TpaH3UCTOPa, (POTOAMOA, CBETOINOAA.
OObsiCHEHUE CYTH MTPOIIECCOB:
rajbBaHUKU, paUHUPOBAHUS ME]IU,
BBITIJIABKY aJTFOMUHUSA, 3JIEKTPOHHON
MHUKPOCKOTIUHU

Hroro no pazaeny
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Pa3znen 5. ®u3nveckuii NPpaKTUKYM

5.1 | ®usnueckuit 16 CnocoObl u3MepeHust PU3NIecKux [IpoBeneHrEe KOCBEHHBIX U3MEPEHU,
MPaKTUKYM BEJIMYHH C UCIIOIh30BAHUEM UCCJIETOBAaHHM 3aBUCUMOCTEH

AQHAJIOTOBBIX U ITU(POBBIX (bU3UYECKUX BEIIMYWH, TIPOBEPKA
U3MEpPUTETbHBIX TPUOOPOB U MPEIIOKEHHBIX TUIIOTE3
KOMIIBIOTEPHBIX JATYMKOBBIX CUCTEM. (BBIOOP M3 pabOT, ONTMCAHHBIX
AOGCOIIIOTHBIE U OTHOCUTEIILHBIC B TEMaTHUYECKUX pa3/esiax
MOTPENIHOCTU U3MEpPEHUN QU3HYECKUX | «YUECHHUYECKHUI SKCIIEPUMEHT,
BenmurH. OLIeHKA TPaHuLl nabopaTopHble pabOThI, IPAKTUKYM )
MOTPEIIHOCTEN

Hroro o pazgeny 16

Pe3epBHOE Bpems 10

OBILEE KOJIMYECTBO 170

YACOB I10 ITPOTPAMME
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11 KUIIACC

HanmenoBanne
pa3esioB U TeEM
y4eOHOro npeaMera

No

/o

KommuectBo
4acoB

[IporpammHoe cojepkanue

OCHOBHBIE BH/IBI ICITETLHOCTH
00yJaronuxcst

Pasznen 1. DnekTpoauHaMuKka

1.1 MarsuTHOE 110J1e

14

B3aumMoericTBrEe TOCTOSIHHBIX
MAarHuTOB U MPOBOJHUKOB C TOKOM.
MarnautHoe nosie. Bektop MarHuTHOU
UHAyKIuU. [TpuHIun cyneprno3uimu
MAarHUTHBIX TOJIEU. JIMHUM MarHUTHOMN
VH]TYKIIUH.

MarauTHoe 110J1€ TPOBOJHUKA C TOKOM
(IpsIMOTO TPOBOJTHUKA, KATYIIIKU U
KpyroBoro BuTka). OnsIT Jpcrena.
Cuna Amrniepa, €€ HanpaBJICHHUE U
MOJTyJIb.

Cuna Jlopenua, €€ HanpaBJICHUE U
MOJyJb. JIBU2KEHUE 3apsKEHHOU
YaCTHIbI B OJTHOPOJHOM MarHuTHOM
nosie. PaGora critel JlopeHiia.
MarsauTHoe 110JI€ B BEIIIECTBE.
deppoOMarHeTUKy, napa-

U JMaMarHeTHKH.

TexHuyeckue ycTponucTsa u
TEXHOJIOTMYECKUE MMPOLIECCHI:
IIPUMEHEHUE MOCTOSHHBIX MArHUTOB,

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
cuibl Amniepa, IpoBEIEHUE
MCCIIEIOBAHUS 3aBUCUMOCTEN MEXKTY
(U3MYECKUMU BEJIMUYMHAMU U OTIBITOB
I10 MPOBEPKE MPEITI0KEHHON TMIOTE3BI
MIPU U3YUYEHUH JIEUCTBUS MOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM,
B3aMMO/ICHCTBUS IPOBOJHUKA

C MarHUTHBIM TOJIEM.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTENBHBIX MOTPEIIHOCTEN
U3MepeHu GU3NYECKUX BEJIMUUH.
OueHka rpaHul] HOrPEUIHOCTEN.
HccnenoBanre MarHUTHOTO TOJIS
MMOCTOSTHHBIX MAarHUTOB, CBOMCTB
(beppoMarHeTUKOB.

Omnpenenenue ycloBUil IPUMEHUMOCTH
MOJIEN OJTHOPOTHOTO MAarHUTHOTO
OJISI.

OrnpeneneHue HarpaBIeHUs] UHAYKITUN
MAarHUTHOTO IOJIsl TPOBOJAHUKA C TOKOM,
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ANIEKTPOMATHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOJBUTATEND SIKOOU, YCKOPUTEIH
AJIEeMEHTAPHBIX YaCTHUIL

cuiibl AMnepa u cuiibl JlopeHna.
N3ydeHue KapTUHbBI JUHUN UHIYKIIUA
MarHuTHOTO II0JISI TOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX
MarHUTOB, IJTMHHOTO MPSMOTO
MIPOBOJIHUKA, 3aMKHYTOTO KOJIBIIEBOT'O
MPOBOJAHUKA, KATYIIKUA C TOKOM.
OOBsicHEHUE B3aUMOJCHCTBUS ABYX
MIPOBOJAHUKOB C TOKOM, JEHCTBUS CUJIbI
JlopeHiia Ha MOHBI ATEKTPOIUTA.
HaOmnronenue aBUXEHUs MyyKa
3JIEKTPOHOB B MAarHUTHOM TIOJIE.
N3ydenue npuHIuna AeHCTBUA
AIIEKTPOU3MEPUTEILHOTO MprUdopa
MarHUTOAJIEKTPUUYECKON CUCTEMBI.
Pemienne pacu€THbIX 33714 C SIBHO
3aJJaHHON U HESIBHO 3aJITaHHOM
(bu3HYECKO MOJENbIO

C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyi o Teme «MaraHuTHOE MoJiey.
Pemenne kauecTBEHHBIX 3a/1a4,
TpeOYIOMUX MPUMEHECHUS 3HAHU I

1o TeMe «MarsuTHOE I10JIe».
OObsiCHEHUE YCTPOMCTBA U IPUHITUTIA
JeUCTBUS JIEKTPOMarHuTOB, TecTepa-
MYJIBTUMETPA, SJECKTPOABUTATES
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SkoOu, yckopuTenei 3J1eMEeHTapHbBIX
YJACTHIL.

OOBscHeHHE IMPUMCHCHHU: ITIOCTOSHHBIX
MardmToOB

1.2

DJIEKTPOMAarHUTHas
VHIYKIUS

13

SIBieHME BJIGKTPOMaFHHTHOﬁ HWHAYKIHUH.

[ToTok BeKkTOpa MArHUTHOW UHAYKIIHH.
OJIC uHaAYKIIUM. 3aKOH
AJEKTPOMAarHuTHOM UHAYKIHKU Papases.
Buxpesoe snektpruueckoe nosue. Toku
dyxko.

OJIC MHAYKIIUM B IPOBOJHUKE,
JBUXKYIIEMCS B OZHOPOAHOM
MarHUTHOM IIOJIE.

[Ipasuio Jlenna.

NupykruBHocTh. Karymika
WHIYKTUBHOCTH B LIETIH OCTOSIHHOTO
ToKa. SBnenue camonnaykuuu. I/C
CaMOUWH]TYKIINH.

DHeprusi MarHUTHOTO TOJISI KaTYIIKH

C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.
TexHuyeckue ycTponcTsa u
TE€XHOJIOTUYECKHUE MPOLIECCHL:
WHIYKIIMOHHAS 1I€Yb, COJICHOWU/I, 3all[uTa
OT DJICKTPU3ALINU TEJI IPU JBUKECHUU

B MarHUTHOM MOJI€ 3EMIIU

IIpoBeneHue uccaeaoBaHus
3aBUCUMOCTEHN PU3NUYECKUX BEIUYUH U
OMBITOB T10 MTPOBEPKE MPEITT0KEHHON
TUIIOTE3bI TIPU U3YUEHUH SIBJICHUS
AIEKTPOMArHUTHOM MHIYKIIUH.
Ornpenenenne MHAYKIIUA BUXPEBOTO
MarHUTHOTO TMOJISI.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEPEeHUM (PU3NYECKUX BETUYHH.
OneHka rpaHul] NOTPENIHOCTEN.
DKCIEepUMEHTAIbHOE N3yUEHHE MpaBUiIa
Jlenna.

UccnenoBanue sSiBICHUS] CAMOUHIYKIIUH,
3aBucuMocT J/JC caMOMHAYKIIUH OT
CKOPOCTH U3MEHEHUSI CHJIbI TOKA B 1IETIH.
N3yuenue najeHus MarHura

B QIFIOMUHUEBOM (MEIHOMN) TpyoOe.
COopka Mo1eTu JIEKTPOMArHUTHOTO
reHeparopa.

Pemiennie pacu€THbBIX 33714 C SIBHO
3aJJaHHOW U HESBHO 33/IaHHOU
bu3YecKo MOJIENbIO
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C HCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
(dbopMyI1 10 TeMe «DJIEKTpOMarHuTHasl
WUHIYKLUSD).

Pemenue kauecTBEeHHBIX 3a/a4,
TpeOyIOIMMX MPUMEHEHUS 3HAHUM

1o TeMe «DJIEKTPOMarHuTHast
VUHIYKIUSD.

OOBbsicCHEHUE OCHOBHBIX MPHUHIIMIIOB
JIEUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX IPOLECCOB, TAKUX
KaK: MHIYKIMOHHAs TI€4b, COJICHOHU],
3aIlMTa OT JIEKTPU3ALNHN TEI

IPU IBH>)KEHUH B MATHUTHOM T10J1€
3emu.

PaboTa B rpynmnax npu o0CykJ1eHUN
BOIIPOCOB MEXIPEIMETHOIO XapaKTepa
(Hampumep, TIo TeMe
«INEKTPOMATrHUTHBIE SABJICHUS

B TIPUPOJICH)

Hroro no pazgeny 27

Paznen 2. Kojie0aHusl 4 BOJTHBI

2.1 Mexanuyeckue 10 KonebarenbHas cucrema. [IpoBeneHre KOCBEHHBIX U3MEPEHUH,
KOJIeOaHUs CBoOogHbBIE KOJIEe0aHMs. MCCIIEIOBAHUS 3aBUCUMOCTEN MEXITY

["apmonnyeckue konebanms.
Kunematudeckoe u TuHaMUYECKOE
onucaHue. DHEPreTUIECKOE ONMUCAHNE
(3aKOH COXpaHEHUs MEXaHUYECKOM

(bU3NYECKUMU BEJIMYMHAMU U OTIBITOB
10 IPOBEPKE MPEAJIOKEHHON TUTOTE3BI
MIPY U3yYCHUH KOJICOaHWI HUTSIHOTO U
IIPY>KUHHOTO MasITHUKOB,
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sHepruu). BeiBoa TMHaMUYECKOro
OMKCaHUs TAPMOHUYECKHUX KOJIeOaHUuM
U3 UX DHEPTETUYECKOIO U
KHHEMAaTH4YECKOTO OMHUCAHMUS.
Ammnutyna u $asza xonedanuii. CBsi3b
aAMIUTUTY/IBI KOJICOAHUH UCXOTHOM
BEJIMUMHBI C aMITUTYJaMH KoJeOaHui
€€ CKOPOCTH U YCKOPEHUS.

[Tepuon u wactoTa KoyieOaHUA.
[leproa ManbIx cCBOOOJHBIX KOJIeOaHUH
MaTeMaTUu4ecKoro MasTHuka. Ilepros
CBOOOJTHBIX KOJICOAHUI MPYKMHHOTO
MasTHUKA.

[TonsTre 0 3aTyxaronMx KoueOaHUsX.
Boinyxnennble kosie0anus. PezoHaHc.
Pe3onancHas xpuBas. Biusaue
3aTyXaHHMs Ha BUJ PE30HAHCHOM KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue ycTponcTBa U
TE€XHOJIOTHYECKHUE TPOLIECCHI:
METPOHOM, YaChl, KaueJu, My3bIKaJIbHbIE
UHCTPYMEHTHI, ceiicmorpad

BBIHYXJICHHBIX U 3aTYXaIOIINX
MEXaHHUYECKUX KOJICOaHHHA.
OmnpeneneHue abCONMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MepeHu (PU3NUECKUX BEIIMYHH.
OneHka rpaHuIl MOrPEeIHOCTEMN.
HaOmnronenre He3aBUCUMOCTH MEPHOIa
MaJIbIX KoJIeOaHUM rpy3a Ha HUTH

OT aMIUTUTY/IbI.

DKcniepuMeHTaIbHas IPOBEpPKa 3aKOHA
COXpPAHEHUS SHEPTUU MPU KOJeOaHUAX
rpy3a Ha Ipy>KHUHE.

HaOmronenune pe3oHanca.
OrnpeneneHue yCaoBUM MPUMEHUMOCTH
MOJEJIH MaTEeMaTHYECKOT0 MasITHUKA 1
WJICJIbHOTO MPYKUHHOTO MasITHUKA.
Pemienue pacu€THBIX 3a7a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3HYEeCKO MOJIEIBIO

C MICITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyi o Teme «MexaHndeckue
KOJICOAHMS.

Pemenne kauecTBEeHHBIX 3a/1a4,
TPEOYIOITUX MPUMEHEHUS 3HAHUM

1o TeMe «MexXxaHudeCcKHe KoJIcOaHus .
OObsiCHEHUE YCTPOMCTBA U MPUHIIUTIA
JIEUCTBUSI METPOHOMA, YaCOB, KaU€JIEH,
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MY3bIKQJIbHBIX HHCTPYMEHTOB,
ceficmorpada.

Hcnons3zoBanue IT-texnonornii

npu paboTe ¢ TONOTHUTEIbHBIMH
HMCTOYHUKAMU UH(OPMAIH 10 TEME, UX
KPUTHUYECKAN aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

2.2

DIeKTpOMarHuTHhIE
KOJICOaHUS

15

Koneb6arenbubiit kKoHTYp. CBOOOAHBIC
AJIEKTPOMAarHUTHHIE KOJIeOaHUs

B HICAJIbHOM KO0JI€0aTeIbHOM KOHTYPE.
®opmyna TomcoHa. CBsI3b aMILTUTYIbI
3apsija KOHAEHCATOpAa C aMIUTATYI0M
CHUJIBI TOKA B KOJIEOATEILHOM KOHTYDE.
3aKOH COXpaHEHUS SHEPTUU

B UJICaIbHOM KOJieOaTeIbHOM KOHTYPE.
3aTyxaronime 3JIeKTPOMarHuTHhIE
KoseOanus. BeiHy ) 1eHHBIC
3JIEKTPOMAarHUTHHIE KOJieOaHus.
[TepemennsIit TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYJHOE U
JIEUCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U
HATMPSHKCHUS TIPU pa3TudHon hopme
3aBHCUMOCTH IIEPEMEHHOIO TOKa

OT BPEMEHU.

CuHycoun1aJIbHBIN NEPEMEHHBIN TOK.
Pe3ucrop, KoHAEHCATOP U KaTyIlIKa
WHJIYKTUBHOCTH B LIETIH

[IpoBeneHre KOCBEHHBIX H3MEPEHUN U
HCCIICIOBAHUS 3aBUCUMOCTEN
(bu3MYEeCKUX BEIMYUH MPU U3yUEHUN
AJIIEKTPOMATrHUTHBIX KOJieOaHU U 1ienei
MEPEMEHHOTO TOKa.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIBbHBIX MOTPEIIHOCTEN
U3MepeHu (PU3NYECKUX BEJIMUUH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3yuenue ycTpoicTBa U NpUHIUIIA
nencTBus Tpancopmaropa.
Habmronenne 31eKTpoMarHuTHOTO
pe30oHaHca.

N3ydenune ocumiuiorpaMmm
AJIEKTPOMATHUTHBIX KOJICOAHMIA.
Pemienune pacu€THbIX 3a1a4 € ABHO
3aJJaHHON U HESIBHO 3aJITaHHOU
(hU3UIECKON MOJICITBIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopmyI o Teme « INeKTPOMarHUTHBIE
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CUHYCOUJAIBbHOTO IEPEMEHHOTO TOKA.
Pe3onanc ToxoB. Pe3onanc
HAPSDKCHUM.

WneanbHblil TpanchopmaTop.
[IpowusBoscTBO, IEpeaya u
noTpeOICHUE INEKTPUUECKON SHEPTHH.
OKOJIOTHYECKHUE PUCKH

P POU3BOJICTBE AJIEKTPOIHEPTUU.
Kynberypa rcnosib3oBanus
AJIEKTPO3HEPTUH B IOBCEIHEBHOU
KU3ZHU.

TexHuyeckue ycTporcTa u
TE€XHOJOTUYECKHUE MPOLECCHI:
ANEKTPUYECKUI 3BOHOK, TEHEPATOP
EPEMEHHOTO TOKA, TUHUU
aNeKTporepeaay

KOJICOaHUS.

Peliennie kauecTBEHHBIX 3aj1a4,
TpeOYIOIIKX MPUMEHEHUS 3HAaHU I

0 TeM€ «DJIEKTPOMArHUTHbBIE
KOJICOQHMS.

CpaBHEHHE MEXaHUUECKUX U
AJIIEKTPOMATrHUTHBIX KOJIEOAHUH.
OOBsiCHEHHE YCTPOMCTBA U PUHITUTIA
JIEUCTBUS 3JEKTPUUECKOTO 3BOHKA,
reHeparopa MepeMEHHOr0 TOKa, JTUHUN
ANeKTponepeaay.

Onpenenenue yCiaoBUl MPUMEHUMOCTH
MOJIEIHN UICTHHOTO KOJIe0aTeIHbHOTO
KOHTYpa.

AHaJIi3 ¥ OIIeHKA MOCIEICTBUI
WCIIOJB30BaHUs PA3IMYHBIX CITIOCOOOB
MIPOU3BOJICTBA JICKTPOIHEPTUU

C MTO3ULIAN SKOJOTUYECKOU
0€30MacHOCTH; TPEeACTaBICHUM

O paIMOHATILHOM MPUPOIOTIOIH30BAaHUHT
(B mpoliecce MoAroTOBKY COOOIIEHUH,
BBITIOJIHCHUN TPYTITTOBBIX TPOEKTOB)

2.3

Mexannueckue u
BJIEKTPOMATHUTHBIC
BOJTHBI

10

MexaHnuecKre BOJIHbI, YCIIOBUS UX
pacnpoctpanenus. [lonepeunsie u
pOA0JIbHBIE BOJIHBI. [Iepros, ckopocTh
pacnupoCTpaHEHHUS U JJIMHA BOJIHBI.
CBOICTBa MEXaHUYECKUX BOJIH:

HaoOmtonenue obpa3oBaHus u
PacIpOCTpaHECHHS TIOTIEPEUHBIX

Y TIPOJIOJIBHBIX BOJTH, OTPAKCHUS U
npesioMyIeHus, HHTEpPepeHITH

U TUPPAKITUNT MEXaHUYECKUX BOJIH,
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OTPAKEHUE, IPEIIOMIIEHHUE,
uHTepdepeHIus u Tudpaxius.

3Byk. CkopocTb 3ByKa. [ poMKOCTB
3ByKa. Bricora ToHa. TemOp 3ByKa.
[ITyMoBO€ 3arpsi3HEHUE OKPYKAIOIIEH
cpensl.

DNEeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUS
W3JIyYEHHUS] JJIIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTalys BEKTOPOB

> >

B, E, v B 3JICKTPOMarHMTHOM BOJIHE.
CBOMCTBA PIIEKTPOMATrHUTHBIX BOJIH:
OTpa)X€HHE, IPEJIOMIICHHUE,
noJisipu3aiivs, UHTepPepeHus u

U pakius.

[ITkaya 3JIEeKTPOMAarHUTHBIX BOJIH.
[IpriMeHeHuEe PNEKTPOMArHUTHBIX BOJH
B TEXHUKE U OBITY.

[IpyHUMIIBI PAAUOCBA3U U TEJIEBUICHUS.
Pagnonoxamus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYKarOIIEU CPEBI.

TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE PUMEHECHUE:
MY3bIKAJIbHbIE MHCTPYMEHTHI, pajaap,
paguoONpUEMHHUK, TEIEBU30P, aHTCHHA,
tenedon, CBU-neup, ynbTpa3ByKoBas
JAArHOCTUKA B TEXHUKE U MEAULINHE

aKyCTUYECKOTO PE30HAHCA, CBSI3U
IPOMKOCTH 3BYKa U BBICOTBI TOHA

C aMIUTUTYA0U U YaCTOTOM KOJeOaHUH.
N3ydeHne CBOUCTB yJbTpPa3ByKa U €0
MIPUMEHECHUS.

Hccaenosanue cBONCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
IpeIoMJIEHUE, MOJSpU3aLus,
nudpakuys, “HTepdepeHIus.
O6HapyxeHue HHPPaKPaCHOTO U
yIbTPa(HOIECTOBOTO U3ITYyUCHUH.
CpaBHEHME MEXAHUYECKUX U
ANEKTPOMArHUTHBIX BOJIH.
Ornpenenenue ycloBHil MIPUMEHUMOCTH
MO/IEJIA TAPMOHUYECKOUN BOJIHBI.
Pemienne kauecTBEHHBIX 3aj1a4,
TPeOYIOUIUX MPUMEHEHUS 3HAHUM

1o TeMe «MexaHu4ecKue u
AJIEKTPOMArHUTHBIE BOJTHBI.
N3ydeHune mapameTpoB 3ByKOBOM
BOJIHBI.

N3yudeHne pacnpocTpaHEeHUs 3ByKOBBIX
BOJIH B 3aMKHYTOM IPOCTPAHCTBE.
OObsicCHEHUE YCTPOMCTBA M MPUHIINTIA
JEUCTBUS MY3bIKAJIBHBIX HHCTPYMEHTOB,
panapa, paIuoNpuEMHIKA, TEIEBU30DA,
aHTeHHsbl, Teaepona, CBU-neun.
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OOBsiICHEHHE YIBTPA3BYKOBOU
JIMarHOCTUKH B TEXHUKE U MEJIUIIMHE.
Hcnons3zoBanue | T-TexHomoruit

npu paboTe ¢ TONOTHUTEIbHBIMH
HMCTOYHUKAMHU WH(POpMAITMH 110 TEME,
VX KPUTUYECKUU aHAJIM3 U OLICHKA
JIOCTOBEPHOCTH.

AHanu3 U OIeHKa MOCJIEICTBUM
IIYMOBOTO Y 3JIEKTPOMArHUTHOTO
3arpsi3HEHUS OKPYKAIOIICH cpebl

C MO3UIIMH SKOJIOTUUECKOU
0e30MacHOCTH; MPECTaBICHUI

0 palMoHaILHOM ITPUPOIOTIOIH30BAHUHI
(B mpo1iecce MoaroTOBKK COOOIICHHH,
BBITIOJTHCHUH TPYIITOBBIX TTPOSKTOB)

2.4

Onrtuka

25

[IpsAMonMHEHOE pacpOCTpaHEHNE

CBETa B OTHOPOJHOM cpene. Jlyu cBera.

ToueuHbIi HICTOYHUK CBETA.
OtpaxeHune cBeTa. 3aKOHBI OTPAKECHUS
cseta. [locTtpoenune nzoopakeHmit

B TUI0CKOM 3epkaie. Chepruueckue
3epKara.

IIpenomiieHue cBeTa. 3aKOHBI
peIOMJICHUS cBeTa. AOCOIOTHBIN
MOKa3aTesb MPeIoMIICHUS.
OTHOCUTENBHBIN MOKA3aTEb
npenomieHus. [10CTOSHCTBO YaCTOTHI

HabGmroneHnne onTHYecKuX SBJICHUH,
MPOBEJICHNE KOCBEHHBIX U3MEPEHHU,
HCCJICIOBAHUS 3aBUCUMOCTEH
(hU3UYECKUX BEJIMYHUH M OIBITOB

10 IPOBEPKE MPEAJIOKEHHON TUTOTE3BI
MIPY U3YUYEHUHU SIBIICHUU MPEJIOMIICHUS
CBETa Ha IPaHMUILIE pa3lielia IByX Cpel,
MPEJIOMIICHUS CBETa B cOOMparonieit u
pacCenBarOIIECH JTUH3AaX, BOJTHOBBIX
CBOMCTB CBETa.

Hab6nronenue moaHoro BHyTpEeHHETO
OTPaXEHHUsI, U3YUYCHUE MOJEIU
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CBETAa U COOTHOUIEHUE JJIUH BOJIH
IIPU IEPEXO0IE MOHOXPOMATUYECKOTO
CBETA Yepe3 IPaHulIly paszeiia IByxX
ONTHUYECKHUX CPEL.

Xon yuen B ipusme. Jlucnepceus cera.
CroxHbIi cocTaB Oenoro ceera. I[Ber.
[TonHOE BHYyTpEHHEE OTPAKEHHE.
[IpenenbHbIN yroJ MOJIHOro
BHYTPEHHETO OTPAKEHHUSI.
Cobuparonye 1 paccenBaoIIne JIUH3BL.
Tonkas mmH3a. POKYCHOE PAaCCTOSTHUE U
ONTHYECKAS CUJIa TOHKOM JIMH3BL.
3aBUCUMOCTh (POKYCHOTO PacCTOSTHUS
TOHKOM c(heprUueCcKOil IMH3BI OT €€
F€OMETPUU U OTHOCUTEIIBHOTO
NIOKA3aTeNs IPETOMIICHHUS.

dopMya TOHKOU JIMH3bI. Y BEIIMYEHUE,
JABAEMOE JINH30M.

Xox nyya, IpOLIEIIIEero JUH3Y M0
IIPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontu4eckon ocu. [loctpoenue
U300paKEHUI TOUKH U OTPe3Ka MPsIMOit
B COOMPAIOIINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMAX.

Onrtuueckue npubdopsl. Pazpemarornias
crocoOHOCTh. ['1a3 kak onTuueckas
cucrema.

CBETOBO/IA.
[Tomyyenune n3o0paxeHus! B CHCTEME
13 IUIOCKOTO 3€pKaJia U JINH3BI,

B CUCTEME U3 JABYX JINH3.
KoHcTpyHnpoBaHue TENECKONUYECKUX
CUCTEM.

W3yyeHue nosipu3alny CBeTa,
OTPaXEHHOT'O OT MOBEPXHOCTH
JUAJIEKTPHUKA, U3YUECHHE
UHTEPPEPEHIINH JTA3€PHOTO U3ITYUCHUS
Ha JBYX IIEJIAX.

[lony4yeHune crieKTpa U3Iy4EHHS
CBETOMO/A IPH TOMOIIHA
TU(HPaKIIMOHHON PEIIETKH.

Pemenue pacu€THbIX 3a1a4 C IBHO
3aJJaHHOW U HESBHO 3a1aHHOU
(bu3MYECKO MOJENbIO

C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn no teme «ONTHKaY.

Pemenne kauecTBEHHBIX 3a/a4,
TpeOYIOIIKX MPUMEHEHUS 3HAaHU I

1o Teme «ONTHKaY.

[TocTpoeHue u pacuét n300paKeHuM,
CO3JaBaEMbIX IIJIOCKUM 3€pKAJIOM,
TOHKOM JIMH30M.

Ornpenenenue ycinoBUi NPUMEHUMOCTH
MO/I€JIA TOHKOM JIMH3bI; TPaHULL
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[Ipenensl npuMeHUMOCTH
r€OMETPUYECKON ONTHKHU.

Bonnosas ontuka. Matepdepenims
cBeta. KorepeHTHbIe HCTOYHUKH.
VYcaoBust HaOMOIEHN MAKCUMYMOB U
MUHAMYMOB B HHTEP(PEPEHIIMOHHOM
KapTHHE OT JIBYX KOTE€PEHTHBIX
UCTOYHUKOB. [[prMephI K1acCuyecKux
UHTEP(PEPEHITMOHHBIX CXEM.
Judpakius ceeta. [{udpaximonnas
pemérka. Y ciioBre HaOIIOACHUS
[JIABHBIX MAKCUMYMOB IPU MaJICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PaKIIMOHHYIO PEIIETKY.
[Tonspusanus cBera.

TexHuyeckue ycTponcTBa u
TE€XHOJIOTUYECKHE MPOLIECCHI: OUKH,
Jyma, IepucKon, goroanmnapar,
MUKPOCKOTI, MPOEKIIMOHHBIN arapar,
MPOCBETIEHNE ONTUKH, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS pEIIETKA

MPUMEHUMOCTH T€OMETPUUYECKOM
OIITUKH.

OOBbsicHeHrnEe 0COOEHHOCTEN MPOTEKAHUS
ONTUYECKUX SBJICHUIN: UHTEP(EPEHIINH,
TG paKIuu, TUCIEPCUH, TIOTHOTO
BHYTPEHHETO OTPaKEHUSI.

OOBbscHEHUE YyCTPONCTBA U TPUHLIMIIA
JEHCTBUS OYKOB, JTYTIBI, IEPUCKOTIA,
¢doToannapara, MUKpOCKOIA,
MIPOEKIIMOHHOIO anmnapara,

TG PaKIUOHHOMN PEeIETKH, BOJOKOHHOM
OTITHKH.

OOBbsicHEHUE TPOCBETIICHUS ONITUKH.
PaboTa B rpynmnax npu o0CyxJ1eHUU
BOIPOCOB MEXIPEIMETHOI'O XapaKTepa
(manpumep, no reme «CBeTOBbIE
SIBJICHUS B TIPUPOJICH)

Hroro o pasgemny
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Pa3znen 3. OcHOBBI ClIeNMAJILHOM TEOPUN OTHOCUTEJIBbHOCTH (naJsee - CTO)

3.1

OcHOBBI
CIIELIMaJIbHOU TEOPUHU
OTHOCHUTEIBHOCTH

5

I'panu1bl MPUMEHUMOCTH KIIACCUYECKON
MexaHuKU. [locTynarsl crienuanbHON
TEOPHUHA OTHOCUTEIIBHOCTH.
[IpocTpaHnCTBEHHO-BPEMEHHOM

[IpoBenenre KOCBEHHBIX U3MEPEHUN
UMITYJIbCA U DHEPTUU PEISITUBUCTCKUX
yactull (1o ¢potorpadusiMm TpeKoB
3apsHKEHHBIX YaCTHUI] B MATHUTHOM
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untepsai. [Ipeo6pazosanus Jlopena.
VY ca0BUE NPUYUHHOCTH.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
3ameJIeHne BPEMEHU U COKPAILIEHHUE
JUTUHBI.

OHeprus 1 UMITYJIbC PEINSTUBUCTCKON
YaCTHULIBIL.

CBsI3p MacChl C DHEPTUEH U UMITYJIbCOM
PENATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKUE ITPOLECCHI:

CIIYTHUKOBBIC HpI/IéMHI/IKI/I, YCKOPHUTEIN
3aPsA’KCHHBIX YaCTHUIT

oJie).

AHanu3 1 onucaHue GU3NIECKUX
SABJICHUH C UCIOJb30BAaHUEM MOCTYIATOB
CIICIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.
OObsicHEeHUE PUHIIUINA IEUCTBUS
CITyTHHKOBBIX IPUEMHHKOB,
YCKOPUTETIEN 3apsSKEHHBIX YACTHI]

Hroro no pazgeny 5
Pasznen 4. KBanroBasi pusuk
4.1 KopnyckynsipHo- 15 PaBHOBeCHOE TEMJIOBOE U3ITYyUEHUE [IpoBeneHre KOCBEHHBIX U3MEPEHUM,

BOJIHOBOM JyaJIu3M

(u3my4yeHue abCoMOTHO YEPHOTO TEA).
3akoH cMelenus Buna. ['unoresa
IInanka o kBaHTax.

@DoTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.
®ororpdext. OnbiTel A.I'. CTonerona.
3akonb! poTodddekra. YpaBHeHue
Oiiamrerina 1 Gororddexra.
«KpacHas rpanuna» ¢porodddexra.
JlaBneHue cBeTa (B YaCTHOCTH,
JIaBJICHUE CBETa HAa a0COJIFOTHO

VCCIIEIOBAHUSI 3aBUCHUMOCTEN MEKITY
bU3MYEeCKUMHU BeTUYMHAMU

py U3y4deHuu siBiieHus hotodrpdexra.
OmnpeneneHue aOCOMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
M3MEepeHUN (PU3NUECKUX BETUYHH.
OneHka rpaHul] NOTPEUIHOCTEN.
Pemienue pacu€THbIX 3a71a4 € SIBHO
3aJJaHHOW U HESBHO 33/IaHHOM
(bu3HYeCcKOi MOJIENbIO
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MOTJIOMIAOIIYIO U a0COIIOTHO
OTPAKAIOUTYIO TOBEPXHOCTH). OIBITHI
I1.H. JIeGenena.

BonnHoBekle cBOliCcTBA yacTull. BosHbI
ne bpouns. JlnmHa BonHb! ne bpoia n
pasMepbl 00JaCTH JIOKATU3AIHH
JIBIKYLIEHCS YaCTHLIBI.
KopryckynsspHO-BOTHOBOU JyalIU3M.

Judpakiys 3J€KTPOHOB HA KPUCTaILIaX.

Cneunduka u3MepeHnii B MUKPOMHUPE.
CooTHoIIEHUsI HEOTPEAEIEHHOCTEN
I'efizenbepra.

TexHuueckue ycTpoucTsa u
TEXHOJIOTHYECKUE MPOIIECCHI:
CHEKTPOMETP, (OTOIIIEMEHT,
boTOIATINK, TYHHEIBLHBIH MUKPOCKOII,
CoJIHEYHas OaTapest, CBeTOUO/T

C HCIOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopmyn no Teme «KBaHTOBBIE
SBJICHUS.

Peliennie kauecTBEHHBIX 3aj1a4,
TpeOYIOIIUX MPUMEHEHUS 3HAaHU N

1o Teme «KBaHTOBBIE SIBICHUSD.
Onpenenenue ycaoBUM TPUMEHUMOCTH
KBAaHTOBOW MOJIETIU CBETA.

AHanu3 KBaHTOBBIX MPOIIECCOB

C HCMOJIb30BAHUEM YypaBHEHUS
Oiinmreiina aia Goroaddekra,
MIPUHIIUIIA COOTHOILICHUH
HeonpenenénHoctu ['eiizenOepra.
OOBsicHEeHNE PUHITUITIA ICHUCTBUS
CIIeKTpoMeTpa, (PoTorIeMEeHTa,
dhoToaaTurKa, TYHHEIBLHOTO
MUKPOCKOIIa, COJTHEYHOU OaTapeu,
CBETOJMOA.

Hcnons3zoBanue IT-texnonornii

pu padoTe ¢ TONMOJHUTETbHBIMU
MCTOYHUKAMU WH(OPMAITUH 110 TEME,
X KPUTHYECKUN aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka atroma

OMnBITHI 10 UCCIEA0OBAHUIO CTPOEHUS
atoma. [ImanerapHas mozens aToma
Pezepdopna.

IToctynarel bopa. U3nydenue u

Omnpenenenue IIMHBI BOJIHBI J1a3€PHOTO
W3JIy4YEHUS.

Habmtoienue nuHeiiuaThiX CIeKTPOB.
HccnenoBanue CrIeKTpa pa3pesKeHHOIO
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norjouieHre (POTOHOB MPH MEPEXO/Ie
aToMa C OJIHOrO YPOBHS dHEPTUU

Ha JIPYTOH.

Bupsi ciektpoB. CriekTp ypoBHEH
JHEPIruM aToMa BOAOPOJA.
CHoHTaHHOE U BBIHYXKIECHHOE
U3JyuyeHue ceera. Jlasep.
TexHuyeckue ycTporcTsa u
TEXHOJIOTUYECKUE IPOLIECCHI:
CHEKTPaJIbHBIN aHaAJIN3 (CIIEKTPOCKOM),
Ja3ep, KBAaHTOBBI KOMIIBIOTED

aTOMapHOTO BOAOPOAA U U3MEPEHUE
nocrosiHHoM Punbepra.

N3ydeHne ycTpoucTBa U AEUCTBUSA
CYETYMKA HOHU3UPYIOIIUX YACTHL.
Ornpenenenue ycloBUil IPUMEHUMOCTH
Mozenu atroma Pesepdopaa.
OObsicHEeHUE PUHIIUIA IEUCTBUS
CIIEKTPOCKOTIA, Jlazepa, KBAHTOBOTO
KOMIIBIOTEPA.

AHanu3 KBaHTOBBIX MIPOIIECCOB

Ha OCHOBE NIEPBOT0 U BTOPOTO
noctynaroB bopa

4.3

du3uKa aTOMHOTO
aapa u
AIEMEHTAPHBIX
YaCTHUIL

Hyxnonnas monens sinpa ['eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe
yucio siapa. M3otonsl.
PanuoaktuBHOCTh. ANb(ha-pacna.
DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-
pacnaz. I'amma-usiyyeHue.

3aKOH paIMOAKTUBHOIO pacraja.
PaanoakTuBHBIE N30TOMBI B TPUPOJIE.
CBoiiCTBa MOHU3UPYIOIIETO U3TYUCHUSI.
BnusiHue pagnoakTUBHOCTH HA KUBBIC
opranu3mbl. EctecTBeHHBIN POH
u3nydeHus. Jlosumerpus.

DHeprusi CBsi3U HYKJIOHOB B SIAPE.
Anepusie cuibl. JlehekT Macchl sapa.
SAnepnsbie peakiuu. JleeHUE U CUHTES

IIpoBeneHue nsmepeHun
paanoakTUBHOTO GoHA

C UCIIOJIb30BaHUEM JJO3UMETPA U
UCCJIEIOBAHNE TPEKOB YaCTHUL]

(10 TOTOBBIM (poTOrpaPusIM).
N3ydeHue norioiieHus 6eTa-4acTull
AIIFOMUHUEM.

Onpenenenue ycaoBui NPUMEHUMOCTH
MOJEJIA aTOMHOTO SI/Ipa.

AHanu3 U ONUCaHue AAEPHBIX peaKIuil
C UCTIOJIb30BAHUEM MOHATUN MaccoBOE
YUCJIO U 3apsij S/1pa, SHEPTUs CBA3U
a5lpa, 3aKOHOB COXpaHEHUs 3apAna,
MacCOBOT'O YHCJIA U SHEPTUH B AJIEPHBIX
peaklusIX, 3aKOHA PaIHOAKTHBHOTO
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sanep. Anepusie peaktopsl. [IpobaemMbl
YIPaBISEMOT0 TEPMOSAEPHOTO CUHTERA.
DKOJIOTUYECKUE ACTIEKTHI PA3BUTHS
SAJIEPHON SHEPrETUKH.

Mertoapl peructTpauuu U UCCIEA0BaHUS
AJIEMEHTAPHBIX YACTUL.
OyHIaMEHTaIbHbBIE B3aUMOIECHCTBU.
bapuroHbl, ME30HBI U JICITOHBI.
[IpencraBinenne o CTaHaapTHOMN
Mozenu. KBapk-ritooHHast MOJEb
aZpPOHOB.

®wusuka 3a npenenamu CtaHIapTHOU
Mojenu. TémHast Mmatepusi U TEMHas
SHEPrusl.

EnvHCcTBO pu3nyeckoil KapTUHBI MUpA.
TexHnueckue yCTpoucTBa 1
TE€XHOJIOTUYECKUE MMPOLECCHI: TO03UMETP,
kamepa BusnbcoHa, iAepHbIA PEaKTop,
TEPMOSIAEPHBIN PEAKTOP, ATOMHAs
6omM0a, MarHUTHO-PE30HAHCHAs
ToMorpadus

pacnaja.
OOBbsicCHEHUE NPUHLINIIA JEHCTBUS
JI03UMeTpa, KaMepsl BuiibcoHa,
SJIEPHOTO PEaKTOpa, TEPMOSIAECPHOTO
peakTopa, aTOMHOM OOMOBI, MATHUTHO-
PE30HAHCHOI TOMOTpadu.

AHanM3 1 OIlCHKA BIUSHHUSI
PaAMOAKTUBHOCTH Ha >KUBBIC
OpTaHU3MBbI, a TAK)KE TTOCIICICTBUAN
Pa3BUTHS SACPHON YPHEPTETUKA

C ITO3ULIAN IKOJOTUYECKOU
0€30MacHOCTH; IPEICTABICHUI

0 paIMOHATLHOM MPUPOIOTIONB30BAHUH
(B mIporiecce moATOTOBKH COOOIICHHH,
BBITIOJTHCHUS TPYIIIIOBBIX IPOCKTORB)

Hroro no pazuneny

25

Pa3znen 5. JjemMeHTBI aCTPOH

OMHHM U ACTPOPU3UKH

5.1

DneMeHTbI
aCTPOHOMUHU U
acTpopU3UKH

12

Dtarbl pa3BUTHUS ACTPOHOMUH.
[IpukiagHOE€ 1 MUPOBO33PEHUYECKOE
3HaYeHHUe acTpoHOMUU. [I[puMeHnMOCTh
3aKOHOB (PM3UKH I OOBSICHEHUS

Habmonenue 38E31H0T0 HEOA
HEBOOPYKEHHBIM IJ1a30M

C HCII0JIb30BAHUEM KOMIIbIOTEPHBIX
IIPUJIOKEHUH T ONIPEACIICHUS
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IPUPOABI KOCMUYECKUX OOBEKTOB.
MeToabl ACTPOHOMUYECKUX
uccnenoannii. CoBpeMeHHbIE
ONTHUYECKHUE TEJIECKOIIBI,
PaaroOTENECKOITbI, BHEATMOChEepHAs
aCTPOHOMMUSL.

Bup 3B€3nHoro Heba. Co3Be3nus, spKue
3BE3/1bl, IIJIAHETHI, UX BUAUMOE
JBH)KCHUE.

ConHeuHas cucrtema.

Comnue. CosiHEUHAst aKTUBHOCT.
Uctounuk 3neprun ConHIa U 3BE3I.
3BE3/1bl, X OCHOBHBIE XAPAKTEPUCTUKH.
Jlnarpamma «CIeKTpaJIbHBIN KJIACC —
CBETHUMOCTbB». 3BE3/IbI TTIABHOM
MOCIEIOBATEILHOCTH. 3aBUCUMOCTh
«macca — CBETUMOCTb» ISl 3BE3]T
TJIaBHOM MOCJIEA0BATEILHOCTH.
BnyTtpennee crpoeHune 3BE3 .
CoBpeMEHHBIE NPEICTABICHUS

0 MPOUCXOXKICHUU U 3BoJIIoIUKM CoHIIa
U 3BE3]1. DTanbl )KU3HU 3BE3].
Muteunslii [TyTe — Hama ["amakTuka.
[Tonoxenue n aemxenne CoiHIa

B ['anakTuke. TuIbl rajJakTuk.
Paguoramaktuku u kBasapsl. YEpHbIie
JBIPHI B IIpax rajJakTHK.

MOJIOKEHUSI HEOECHBIX 0OBEKTOB

Ha KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3ans CeBepHOTro NOIyIapus U
APKUE 3BE3IBL.

Habmtoienue B Teneckon JIlyHsl, maHer,
TYMaHHOCTEW U 3BE3HBIX CKOIUICHUM.
VYyacTue B IUCKYyCCUU O POJIU
aCTPOHOMMH B COBPEMEHHOMN KapTHUHE
MHPA, B IPAKTUYECKON IEATEIBHOCTH
YeJI0BEKA U aJbHEUIIEM Hay4YHO-
TEXHUYECKOM Pa3BUTHUMU.

IToaroroBka cooOIIEHUHN O METOAAX
MOJIYYEHUS] HAYYHBIX ACTPOHOMHYECKHUX
3HaHUU, OTKPBITUAX B COBPEMEHHOM
aCTPOHOMMH.

IIprMeHeHne 0CHOBOIOJIATAIOIINX
ACTPOHOMMYECKHX MOHSATHI, 3aKOHOB U
TEOpUH AJIsl aHAJIU3a U O0OBSICHEHUS
(bu3HYECKUX IPOLECCOB, MPOUCXOIAITUX
B 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX,

B MEXKTaJlaKTHUECKOM Cpelie, IBUKECHHUS
HEOECHBIX TeJI, IBOJIIOLIUHU 3BE3/ U
Bcenennoii
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Bceenennas. Pacimpenne BeeneHHOM.
3akoH Xa00ma. Paz0eranue rajakTuk.
Teopus bonsmoro B3peiBa. PenukroBoe
U3IIyYEHUE.

MacmrabHas ctpykrypa BeeneHHOM.
MeraranakTtuka.

Hepeménnsie mpo01emMbl aCTPOHOMUU

Hroro no pazuneny

12

Pa3nes 6. ®uznyeckuii NpaKTUKYM

6.1 Duznyeckuii 16 Cnoco0bl n3MepeHust PU3NIeCKuX [IpoBeneHre KOCBEHHBIX U3MEPEHMI,
MPAKTUKYM BEJIMYHH C UCTIOIH30BAHUEM UCCJIEIOBAHUM 3aBUCUMOCTEN

AQHAJIOTOBBIX U ITU(POBBIX (U3UYECKUX BEIIMYWH, TIPOBEPKA
U3MEPUTETHHBIX TPUOOPOB U MPEIIOKEHHBIX TUTIOTE3 (BBIOOD
KOMITBIOTEPHBIX IATYUKOBBIX CHCTEM. U3 paboT, OMMCAHHBIX B TEMATUYECKUX
AOGCOTIOTHBIE U OTHOCUTEIHHBIC pazzenax «Y4eHHUYEeCKUI IKCIIEPUMEHT,
HOTPEIIHOCTY U3MEPEeHUH (PU3UUECKUX | 1abopaTopHbie PabOTHI, TPAKTUKYM))
BennurH. OIeHKa TPaHuIT
MOTPENTHOCTEN

Hroro no pazgeny 16

Pa3znen 7. O60o01aroiee noBTopeHne

7.1 Cucremaruzanus u 15 O06o01IeHne 1 cucTeMaTu3aIus YyacTue B IucKyccuu 0 posid (GU3UKH U

000011eHNE
PEAMETHOTO

COJICp KaHMS U OTIhITa
NEeSATEeTLHOCTH,
pUOOPETEHHOTO
IPU U3yYCHUH Kypca

COJZIEpKaHMS Pa3JEIoB Kypca
«Mexanukay, «MonexynspHas Gusuka
Y TEPMOJIMHAMUKAY,
«InexTpoauHaMukay, «Konedbanus u
BOJIHBI», «OCHOBBI CHIELIUATIEHON TEOPUHN
OTHOCUTENBHOCTHY, «KBaHTOBas

aCTPOHOMUH B PA3IMYHBIX chepax
NEATEIbHOCTH YEJIOBEKA.
IToaroroBka cOOOILEHUN O MECTE
(bU3NYEeCKON KapTHHBI MUpPA B PSITY
COBPEMCHHBIX MPECTaBICHUI

O TIPUPOJIE.
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¢uzukn 10-11
KJIaCCOB

duznka», « IMEMEHTHI ACTPOHOMUH U
acTpOU3UKUY.

Ponb ¢usuku un actpoHOMHM

B SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
COLIMATILHOW M 3THUYECKOM chepax
NEATEIIBHOCTH YEJI0OBEKA, POJIb U MECTO
(U3MKHU ¥ ACTPOHOMUHU B COBPEMEHHOM
Hay4YHOU KapTUHE MUpPA, 3HAYCHUE
ONMCATEIILHOM, CUCTEMATU3UPYIOLIEH,
O0OBACHUTENLHON U IPOTHOCTUYECKON
GyHKUMN pU3nYECKOil TEOPUH, POJIb
¢puznyeckoit Teopun B GOPMUPOBAHUU
npeACTaBICHUM 0 GU3MUYECKON KapTUHE
MUPA, MECTO (PU3UUECKON KapTUHBI
MHUpa B 001LEM psAly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUI
0 MpUpoOJE

BrinmonHnenne yueOHbIX 3ajaHUM,
JIEMOHCTPHUPYIOIINX OCBOCHUE
OCHOBHBIX MOHATHH, GHU3UIECKUX
BEITMYMH U 3aKOHOB Kypca QU3HKU
10-11 knaccoB

Hroro no pazgeny 15
Pe3zepBHOE BpeMms 10
OBIIEE KOJIMYECTBO 170
YACOB I1O TTPOIT'PAMME
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