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Pabouas nporpamma no yuyeoHOMY npeamety «DPusukay (yriayOJE€HHBIM YPOBEHbD)
(mpeametHas o6nacth «EcTecTBeHHO-HAYUHBIE IPEAMETHI») BKIIOUAET MOSICHUTEIBHYIO
3aIliCKY, COIepKaHNe O0yUYeHUs, MIIAaHUPYEMbIE PE3YJIbTaThl OCBOCHHS MPOTPaMMBbI IO
¢usnke, TemMaTHYeCKoe TUIaHWpoBaHWEe. Pabodas mporpamMma cocTaBlieHa Ha OCHOBE
denepanbHON pabouel MporpamMmsl.

[TosicauTenpHas 3amucKa oTpakaeT 00IIMe 1EH U 3a1a9u PU3UKH, XapaAKTESPUCTUKY
NICUXOJIOTHYECKUX MPEANOCHUIOK K €€ U3yUYEHHUI0 00YYarolIMMHCS, MECTO B CTPYKType
yueOHOro IlaHa, a TakKkKe IMOAXO0Abl K OTOOpY coJep)KaHusi, K OMPEICIICHUIO
TUTAHUPYEMBIX PEe3yJIbTaTOB.

Copepxanne  OOy4deHHs] pPaCKpbhIBaeT COAEpXKATeNbHbIE JUHUH, KOTOpHIC
npearaTcs Ay 0043aTeIbHOTO M3YyYEHHUS B Ka)XJIOM Kjacce Ha YPOBHE CPEIHEro
obmrero oopa3oBaHusl.

[Inanupyembie pe3ynbTaThl OCBOEHHUS MPOrpaMMbl MO (U3HMKE BKIIOYAIOT
JUYHOCTHBIE, METANpPEIMETHBIE PEe3yNbTaThl 32 BECh IMEPHOJ] OOy4YeHHsS Ha YpOBHE
cpemHero oomero oOpa3oBaHUs, a TaKXKe MPEAMETHBIC TOCTHKEHHUS O0YyYaroIerocs
3a KaKIbIUA TO1 00yUYeHHUS.

MNOACHUTEJBHAS 3AIIMCKA

[IporpamMma mo ¢usrke Ha ypOBHE CpeaHEero ooiiero oopa3oBaHus pa3paboTaHa
HAa OCHOBE TMOJOXEHUH U TpeOOBaHWI K pe3ylbTaTaM OCBOEHHS OCHOBHOM
obOpazoBarenbHON mporpammel, npeacraBieHHbx B ®I'OC COO, a takxke ¢ yd€ToM
benepanbHOl pabodeii mporpaMMbl BociuTaHus U KoHIenuy npenogaBaHus yaeOHOTo
npeamera «®uszukay B 00pa3zoBaTelbHBIX opranuzamnusx Poccuiickoit denepanuu,
peanu3yronIMX OCHOBHBIE 00Pa30BaTENbHBIE TPOTPAMMBI.

[Iporpamma mo ¢usuke ompenenser 00s3aTeabHOE MPEAMETHOE COJEpKaHue,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCIEAOBATEIIbHOCTh H3YYEHUST TEM U Pa3JIeioB
y4eOHOro NpeMeTa ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBA3EH, JTOTUKH
yueOHOro IMpoLecca, BO3pacTHRIX 0coO0eHHOCTel oOydaromuxcs. [Iporpamma no gpusuke
AT MpeCTaBIEHUE O LETAX, COAep>KaHUM, OOLIEeH CTpaTeruu 0Oy4eH s, BOCIIUTAHUS U
pa3BUTHsL OOyYAIONIMXCS CpeACTBaMU yueOHOTo npeaMera «Pu3nkay Ha yriayOoaéHHOM
YPOBHE.

N3yuenue xkypca pusuku yriayOa€HHOTO YpPOBHSI MO3BOJISIET PEaM30BaTh 3aJauyu
npohecCHOHANBFHON OPUEHTAllMK, HAIIPABICHO Ha CO3/IaHUE YCIIOBUH IS MPOSIBICHUS
CBOMX WHTEIJICKTYaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXKIbIM OO0YyYaromUMCs,
KOTOpble  HEOOXOIMMBl JJIA  MPOJOJDKEHHMs  O0pa3oBaHUsS B OpraHu3alusax
npoecCHOHaTHROTO ~ 00pa3oBaHMsl MO  PA3IUYHBIM  (DU3UKO-TEXHHUUYECKUM |
VHXEHEPHBIM CIIEIIUATIBHOCTSIM.

B nporpamme mno ¢usuke omnpeaensroTcs IUIaHUPYEMbIE pPe3yJbTaThl OCBOCHMUS
Kypca (u3MKd Ha ypOBHE CpeaHero oOmero oOpa3oBaHMs: JIMYHOCTHBIE,
MeTarpeIMETHbIC, IPeIMETHBIE (Ha YIIIyOn€HHOM ypoBHE). HayuHo-MeTo10510rnuecKkoi
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OCHOBOH JJIA p8.3pa60TKI/I TpC6OBaHHﬁ K JIMYHOCTHBIM, MCTAIIPECAMETHBIM U IIPCAMCTHBIM

pe3ynbTataM OOyYaroIINXCs, OCBOUBIIUX MPOTrpamMMy MO (U3HKE HA YPOBHE CPETHETO
oOmiero o0pazoBaHusi Ha YIIIyOJEHHOM YpPOBHE, SIBISIETCSI CHUCTEMHO-JESTEIIbHOCTHBIN
MOAXO/.

[IporpamMma o ¢pu3KKe BKIIIOYAET:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca PU3MKH Ha YIIIyOJIEHHOM YPOBHE, B TOM
YHUCJIe MPEAMETHBIC PE3YIbTaThI IO TOAaM OOYICHHS;

conepxkaHue yaeOHoro npenmera « Du3nkay 1mo rojgam oO0ydeHUs;

TEMaTUYECKOe MJIaHUPOBAHKE 10 TOJaM O0yUEHHS.

[Iporpamma 1o ¢pu3uKe UMEET MPUMEPHBINA XapaKTEP U MOXKET OBITh UCTIOIH30BaHA
YUUTENSIMUA (PU3MKH 17151 COCTABJICHUS] CBOMX PAO0OUYUX MPOTPAMM.

[Iporpamma 1o (¢u3MKEe HE CKOBBIBAET TBOPYECKYID WHUIMATUBY YUHUTENIECH U
MPEAOCTaBISICT BO3MOXKHOCTU JIJI pealii3alliid Pa3IMYHbIX METOJIMYECKUX IMOIXOJI0B
K IMpenojaBaHuio (U3UMKA Ha YIIYOJIEHHOM YPOBHE IMpPU YCIOBUU COXpaHEHUS
00s13aTeNbHOM YaCTH COAEPIKAHUS Kypca.

du3nka Kak Hayka o HambOoJjee OOIIMX 3aKOHAX MPUPOJbI, BHICTYNAas B KauyecTBE
y4eOHOro MpeaMeTra B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAHUU
00 oxpyxawomeMm Mupe. IkoapHBIM Kypc GU3HMKH — CcUCTEeMOOOpa3yromui
JUTSl €CTECTBEHHO-HAYYHBIX YI€OHBIX TIPEIMETOB, TTOCKOJIBKY (PU3HUECKUE 3aKOHBI JISKAT
B OCHOBE IIPOIIECCOB W SBJICHUN, H3y4YaeMbIX XHUMHEH, Ouosioruei, Quznyeckoit
reorpadueit u actpoHomueil. Mcnonb3oBaHue W aKTUBHOE MPUMEHEHUE (PU3MUYECKHUX
3HaHUU OTPEAENUIIO XapakTep U OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHI B cepe
DHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, TIOJYYEHHsS HOBBIX MaTEpHaJIOB
C 3aJlaHHBIMHU CBOMcTBaMU. M3yueHne (pr3uKu BHOCUT OCHOBHOM BKJIaJ] B (pOPMUPOBAHNE
€CTECTBEHHO-HAYYHOM  KapTUHBI  MHpa  oOydyarouierocs, B  QopMupoBaHuUE
YMEHUW TPUMEHITh HAYYHBIA METOJ TO3HAHUS TIPU BBIMOTHEHUH HWMH Y4eOHBIX
HUCCJICTOBaHUM.

B ocHOBY Kkypca ¢u3nKu Ha ypOBHE CpemHero o0mero oopa3oBaHus MOJIOKEH Pl
UJel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMUIIBI €70 TOCTPOCHHS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEUW KypC SBISETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPXKUT Marepuand M3 BCEX pa3/lesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOM (DU3HUKHU.

Hoes zenepanuzayuu. B cooTBeTCTBUM ¢ HEM MaTepuall Kypca QU3UKU 00beTUHEH
BOKpYr (Qu3nueckux teopuil. Benymum B Kypce saBigercs (GOpMHpPOBaHUE
MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MAaT€pUH, BEIIECTBE U MOJIE.

Hoea zymanumapuzayuu. EE peanmmsanus IPEaNonaracT MCIOJb30BAHUE
I'YMaHUTApHOTO MOTEHIMa a (U3NUECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTUSA (PUBUKHU
C pa3BUTHEM OOIIECTBAa, a TAaKXKE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTHYECKUMHU MPOOIEMaAMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢usnky yriyOiE€HHOTO YpOBHS
MPEANOIAracT 3HAaKOMCTBO C IIMPOKUM KPYTOM TEXHHYECKHX W TEXHOJIOTUYECKHUX
MIPUJIOKEHUN U3YyYEHHBIX TEOPUW U 3aKOHOB. [Ipw 3TOM paccMaTpuBarOTCs Ha ypOBHE
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06IJ_II/IX HpeI[CTaBJ'ICHI/Iﬁ N COBPCMCHHBLIC TCXHHUYCCKHC YCTpOﬁCTBa, U TCXHOJIOTHUH.

Hoes rkonozuzayuu peannusyercs MoCpeCTBOM BBEJCHUS dJIEMEHTOB COJIEPIKaHus,
NOCBSIIEHHBIX JKOJIOTUYECKUM TPoOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI
C Pa3BUTUEM TEXHUKHM M TEXHOJIOTUH, a Takke O0OCYKIEHUS MpoOJieM paloHaIbHOIO
IPUPOIOTIONB30BAHUS U KOJIOTHYECKON OE30MacCHOCTH.

OcBoenne cojepkaHus MPOTpaMMbl 1O (HU3UKE JODKHO OBITh TIOCTPOECHO
Ha NPUHLMIAX CUCTEMHO-IEATEIbHOCTHOrO mnoaxoda. mst ¢pusuku peanusanust 3THX
OPUHLUIIOB 0a3upyeTcss Ha HCIHOJIB30BAHUU CAMOCTOSITENIBHOTO SKCIIEPHUMEHTa Kak
IOCTOSIHHO JIEHCTBYIOLIEro (hakTopa yuebHoro npouecca. [{ns yrinyO6néHHOro ypoBHS —
3TO CHCTEMA CAMOCTOSATEIBHOTO YUYEHUYECKOTO HKCHEPUMEHTA, BKIIFOYAIOILErO
(GpoHTaNbHBIE YYEHUYECKHE OMBITHI NPU W3YYEHHH HOBOTO MaTepuaia, J1abopaTopHbIe
paboTel M paboTel mpakThkyMma. Ilpu 3TOoM BO3MOXHBI ABa crnoco0a pealn3aluuu
¢uznyeckoro npakTukyma. B mepBoM cilydae mpakTHKyM HPOBOAMTCA JIMOO B KOHIIE
10 u 11 knmaccos, 1100 MOCIIE MEPBOTO U BTOPOTO MOYTOAUNA B KAXKI0M M3 ITHX KJIaCCOB.
Bropoii cioco6 — 310 nHTerpanus padboT NpakTUKyMa B CUCTEMY JJAOOpaTOPHBIX padoT,
KOTOpBIE IPOBOAATCS B Ipolecce n3ydeHus paszaena (tremsl). [Ipu sTom nmoa paboramu
IPAKTUKyMa IIOHUMAETCs] CAMOCTOSATEIbHOE HCCIIEI0BAaHUE, KOTOPOE HPOBOJIUTCS
110 pYKOBOJCTBY CBEPHYTOr0, 000OIEHHOTO BHU/1a O€3 MOIIArOBON HHCTPYKIIHH.

B nporpamme no ¢usnke cucrema y4eHHYECKOTO SKCIEPUMEHTa, JTabopaTOpHbBIX
paboOT M NpaKTHKyMa IpeACTaBlieHa €IMHBIM IepedHeM. BbiOop TemaTHKu A 3THX
BUJOB  YYCHHYECKUX  MPAKTUYECKUX  PabOT  OCYUIECTBIAETCA  y4aCTHHUKAMHU
00pa30BaTeNIbHOTO IpoLiecca UCXOd U3 OCOOEHHOCTEM MOYPOYHOrO IUIAHWPOBAHMS U
ocHalleHus kabunera gusuku. [lpu 3ToM obecnieunBaercs: oBIageHUEe 00ydarOIIUMUCS
YMEHHUSIMHU TIPOBOAUTH MPSMbIE U KOCBEHHBIE U3MEPEHHUS, HCCIEAOBAHNS 3aBUCUMOCTEN
(u3UYECKUX BEIMYUH U TOCTAHOBKY OIIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yaenseTcsl PEUICHHIO PAacu€THBIX M KAueCTBEHHBIX 3ajad.
ITpu 3TOM 111 pacu€THBIX 3aJa4 MPUOPUTETOM SIBISIOTCS 3a/ay C SBHO 3a/JaHHON U
HESIBHO 33JIaHHON (PU3MUECKON MOJEIIBIO, TO3BOJISIOIIUE IPUMEHSTh N3YUEHHbIE 3aKOHbI
U 3aKOHOMEPHOCTH Kak M3 OJHOTO pa3zesia Kypca, TaKk U HUHTErpupys NpHUMEHEHUe
3HAHWUU U3 Pa3HBIX pa3AeoB. I KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBJISIFOTCS 3aJaHUS
Ha OOBICHEHME/TIpEACKa3aHUEe TMPOTEKAaHUS (UINYECKUX SABJICHUH U TPOILIECCOB
B OKPYXKAIOIIEW >XW3HHU, TpeOyromme BhIOOpa (PU3NYECKOW MOAENU JUIsl CHTyallud
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanusimu ®I'OC COO k maTepuaibHO-TEXHUYECKOMY
o0ecnedyeHn0 yuyeOHoro npouecca Kypc Gpu3uku yriiyoJaéHHOro ypoBHSI Ha ypOBHE
CpeaHero oo11ero o0pa3oBaHus JOHKEH U3y4aThCs B YCIOBHIX IPEIMETHOTO KaOMHETa.
B kabunere ¢u3uku 1OMKHO OBITH HEOOXOAMMOE J1a0OpaTOpHOE OOOPYIOBAHUE
JUI1 BBIIOJHEHUS YKa3aHHbIX B IporpaMMme I0 (U3UKE YYEHUYECKUX OIIbITOB,
71a00paTOpHBIX pabOT U pabOT IPAKTUKYMA, a TAKXKE IEMOHCTPAIIHIOHHOE 000pY1I0BaHHE.
JleMoHCcTpanoHHOE 000pyn0BaHne (POPMUPYETCS B COOTBETCTBUM C IPUHIUIIOM
MUHUMAJIBHOM  JIOCTaTOYHOCTH M  O0ECleYMBAET IIOCTAHOBKY  IEPEUYMCIIEHHBIX
B MpOrpaMMe MO (PU3UKE KIIOUEBBIX JEMOHCTpPALUN ISl UCCIECTOBAHMS H3y4aeMbIX
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SIBJICHUW U TPOLIECCOB, SMIUPUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKHX
IIPUMEHEHU .

JIaGopatopHoe o00OpymoOBaHME Ui  YUYEHHUYECKHUX  IPAKTHUECKUX  paldoT
dbopMupyeTcsi B BUJE TEMAaTUYECKIX KOMIUIEKTOB M 00eCreynBaeTcs B pacu€Te O JHOTO
KOMIUIEKTa Ha JBYX oOOydarommxcs. TemMaTH4ecKHe KOMIUIEKThI J1abopaTOPHOTO
000pyI0BaHUs TOJKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM HCITOJIb30BAHUN aHAJIOTOBBIX
U 1UPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX H3MEPHUTEIbHBIX CHUCTEM B BUJEC
1 pOBBIX JTaOOPATOPUH.

OCHOBHBIMU LIETSIMH U3Yy4YeHHs] (U3UKH B OO0IIeM OOpa30oBaHUM SIBISIOTCS:

dbopmupoBaHue MHTEpeca M CTpeMIICHHS OOYYaIOUIMXCS K HAYYHOMY HU3YYEHHIO
OPUPOABI, PA3BUTHE UX WHTEIUIEKTYAILHBIX U TBOPUYECKUX CITIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJI€é TMO3HAHUA U (POPMUPOBAHUE
UCCIIEIOBATENLCKOIO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

dbopMUpOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa M3y4YeHHUS OCHOB
CTpOCHHS MaTepuu U (PyHAaMEHTaJIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHue yMeHUNl OOBSCHATH SBJIECHUS C HCIOJB30BAHUEM (PUIUUECKHUX
3HAaHUH U HAYYHBIX JOKA3aTeIbCTB;

dbopmMupoBaHME TPEACTABICHUA O poOiaM (PU3MKK JJIs1  Pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH;

pa3BUTHE MNPEICTABICHUI O BO3MOXHBIX cepax Oyaymieil mpodeccHoHanbHOM
JeSITETbHOCTH, CBSI3aHHBIX C (PU3MKOMN, MOATOTOBKA K JalibHEHeMy 00yYeHHIO B 3TOM
HAarpaBJICHUH.

JlocTikeHre STUX 1eJel obecrneynBaeTcss peleHHeM CIeAyIoIuX —3aaad
B IIpoIecCce U3yUeHUs Kypca GU3UKH Ha yPOBHE CPEIHEro 001ero o0pa3oBaHus:

NpUOOPETEHUE CHUCTEMBbl 3HaHHM 00 00muX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHSX, BKIIOYAs MEXaHHUKY, MOJEKYISIpPHYIO (U3HKY, 3JICKTPOIUHAMHKY,
KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPODU3UKH;

dbopMUpoBaHHE YMEHUN TNPUMEHSATh TEOPETUUYECKHE 3HaHUSA AN OOBSICHEHUS
¢uznyeckux SBICHUM B MNPUPOAE U Uil TPHUHATHS NPAKTUYECKUX pPElICHUM
B IIOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEUIeHMs Pa3IWYHBIX 3a7ad C SIBHO 3aJaHHON (U3MUYECKOIl
MOJIEJIbIO, 3aa4, OPa3yMEBAIOIINX CAMOCTOSITENIFHOE CO3JaHIe (PU3NIECKON MOJIETH,
aJIeKBaTHOW yCIIOBHSIM 3aJau, B TOM YHCIIE 337a4 HHXEHEPHOTO XapaKTepa;

MOHMMAaHHE (PU3UUECKUX OCHOB U MPHUHIIUIIOB AEUCTBUSA TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPY>KAIOLIYIO CPELY;

OBJIAJICHUE METOJAAMHU CaMOCTOSTEIbHOTO IUIAHUPOBAHHMS M MPOBEICHUS
($U3NUEeCKUX IKCIEPUMEHTOB, aHAIM3a U WHTEpIpeTaluu UHPOpPMAalLKH, ONpeaeTIeHHs
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

CO3/laHME YCJIOBUM sl pPa3sBUTHS YMEHHMH IPOEKTHO-UCCIIEAO0BATEIBCKOM,
TBOPUYECKOU JIESITEIbHOCTH;

pa3BuTHE HHTEpeca K cdepam mpodeccruoHaNIbHON AEsITeNbHOCTH, CBSI3aHHON
¢ (pU3UKOM.



B cootBerctBuM ¢ TpeboBanusmu ®I'OC COO yrinyOnéHHbIA YPOBEHb H3Y4YCHUS
yuebHoro npeameta «Pusnka» Ha YPOBHE CpeHEro o01iero oopa3oBaHusi BHIOMPAETCs
o0Oy4JaromuMucs, MIAHUPYIOIMIMMHA TPOAODKEHHE O00pa30BaHUS MO CHEIHATbHOCTIM
(U3UKO-TEXHUYECKOTO TTPOQHIISL.

OO1iee 4nCIIO 4acoB, PEKOMEHIOBAHHBIX A u3ydeHUs (pus3uku (yriyOJieHHBIH
ypoBeHb) — 340 4gacoB: B 10 kmacce — 170 gacoB (5 ywacoB B Hezaemo), B 11 kimacce —
170 gacoB (5 4acoB B HEJIEIIO).

[Ipeasaraemelil B mporpamme 1o pu3uke nepeyeHb 1a00paTOPHbIX U MPAKTUYECKUX
paboT ABISETCA PEKOMEHAOBAHHBIM, YUUTENb JIETAeT BIOOp MPOBEIEHUS 1a00paTOPHBIX
paboT U OMBITOB C YYETOM UHAUBUAYATHHBIX OCOOCHHOCTEH O0YJarOIIIIXCS.

B mnporpamme mno ¢u3MKe KaXIOro Kiacca IMpeasiaraeTcsi pe3epB BPEMEHH,
OTBOJIMMBI Ha BapHATHBHYIO YacCTh MPOTPaMMBI, COJEpKaHUE KOTOPOMl hopMupyeTcs
ydyacTHUKaMu 00pa3zoBaTeNbHOTrO mporecca. Jlobas pabGodas mnporpamMma JOJDKHA
MOJIHOCTBIO BKJIIOYATh B €051 coliepKaHUe TaHHOW TPOrpaMMmBbl 10 (hU3HKeE.



COJEPKXAHUE OBYYEHMUA

10 KJIACC

Paznen 1. Hay4uHblii MeTO MO3HAHNUS IPUPOIBI

®duszuka — QpyHIaMeHTalbHas Hayka o mpupoje. HayuHslil MeToq mo3HaHUs U
METO/Ibl UCCIIEI0BAHUS (PUZUUECKUX SIBJICHUU.

OKCepUMEHT W Teopus B TIpollecce TOo3HaHWS Tmpupoabl. Habmronenuwe wu
HKCIIEPUMEHT B (PU3HUKeE.

CrnocoObl  u3MepeHusi (U3MUECKHMX BEJIMYMH  (QHAJIOTOBBIE U ITUGPOBBIC
WU3MEpPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIC TATYNKOBHIE CUCTEMBI).

[TorpeurHoct u3mMepeHuit Gpu3nMUecKX BeIUYuH (a0COTIOTHAS U OTHOCUTEbHAS).

MonenupoBanue (U3MYECKUX SBICHUH ¥ MPOILECCOB (MaTepuaibHash TOYKa,
abCOMIOTHO TBEPJIOE TEJO, WACATbHAS KUIAKOCTh, UIACATBHBIA Ta3, TOUCUHBIN 3apsn).
['unote3a. @U3MYECKUIl 3aKOH, TPAHULIBI €M0 NPUMEHUMOCTU. PU3nyecKas TeOpHsl.

Ponbs u Mecto ¢u3nku B GOpMUPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI MUpAa,
B PAKTHYECKOU IEATEIBHOCTH JTIOJIECH.

Yuenuueckuu sxcnepumenm, 1abopamophuvie pabomsi, NPAKMUKYM

W3mepenue cuibl TOKa M HampsOKEHUS B LENH MOCTOSHHOTO TOKa MPH MOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB.

3HakoMCTBO ¢ uu(poBoil mabopatopueir mno ¢usuke. I[lpumepsl u3MepeHus
(bu3NYECKUX BEIMYUH MPHU MOMOIIY KOMIBIOTEPHBIX TaTYMKOB.

Pa3znen 2. Mexanunka
Tema 1. Kunemamuka

Mexannueckoe qBukeHre. OTHOCUTENbHOCTh MEXaHUYECKOT 0 ABMKEHMS. CrucTeMa
OTCYETA.

[Ipsimast u oOpaTHas 337291 MEXaHHUKH.

Pannyc-BexkTop MaTtepuaibHON TOYKH, €r0 MPOEKIMU Ha OCU CUCTEMbI KOOPAUHAT.
Tpaexropus.

[Tepemenienue, CKOpOCTh (CpeIHsIst CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUaIbHOM TOYKM, HMX TNPOCKUWH HA OCH CHUCTeMbl KoopauHaT. ClOKEeHHe
MEPEMEIIEHN I U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBH)KEHUE. 3aBUCHUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MYTH MaTE€pPUAJIbHOM TOYKU OT BPEMEHU U HX
rpaduku.

CBoOomHOoe maneHue. YCKOpeHue CcBOOOAHOTO TajeHus. JIBmkeHue Tena,
OpOILIEHHOTO MO/ YTIIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU M YCKOPEHHUS
MaTepUalbHONU TOUYKH OT BPEMEHHU U UX rpaduKH.

KpuBonunennoe nsrxeHue. J[BHKEHHE MATEPUAIBHOM TOYKM IO OKPY’KHOCTH.
VYrnoBas u nuHelHas ckopocThk. [lepron u yactota obpanienus. LlentpocTpemuTenbHoe
(HOpMaJIbHOE), KacaTelbHOE (TaHTEHIIMAJIbHOE) M TOJHOE YCKOPEHHE MaTepuaibHOU
TOYKH.



TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKUE ITPOLECCHI: CIIUIOMETP, ABUKEHUE
CHapJI0B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE Mepeaun, CKOPOCTHBIE TU(DTHI.

Llemoncmpayuu

Mogenps cUCTEMBI OTCYETA, WUIIOCTPALMS KUHEMATUYECKUX XapPaAKTEPHUCTUK
JIBH>KCHUSL.

CniocoObI uccieIoBaHus IBUKCHUM.

NnmrocTpanums npeaenbHOro nepexo1a 1 U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeoOpazoBanue ABUKEHUM C UCTIOJIb30BAHUEM MEXaHHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3pe:KEHHOM MTPOCTPAHCTBE.

HaGmronenne nBwkeHHMs Tenma, OpOIIEHHOTO IO yIJOM K TOPU30HTY
Y TOPU30HTAJIBHO.

Hanpasnenue ckopocTu nipy ABUKEHUHU 10 OKPY>KHOCTH.

[IpeobpazoBaHue YriIoBOl CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEW, TPACKTOPUM, CKOPOCTEN NIBUKEHUSI OJHOTO M TOTO K€ Tena
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomol, NPAKMUKYM

N3yuenne HEpaBHOMEPHOTO JABWKEHHS C IIEJBI0 OMPEISICHUS MTHOBEHHOU
CKOPOCTH.

WN3mepenre yCcKOpeHUs MpU MPSIMOJMHEHMHOM pPaBHOYCKOPEHHOM JIBM)KCHHH
10 HAKJIOHHOM TIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MTPU PABHOYCKOPEHHOM JABUKEHUU.

N3mepenne yckopeHHs CBOOOJHOrO majaeHus (PEeKOMEHAOBAHO HCIOJb30BaHUE
ndpoBoii 1abopaTopun).

N3yuenue nBMXeHHUs Tena, OpOIIEHHOro Topu3oHTanbHO. I[IpoBepka rumoresbl
0 MPSIMOM MPOMOPIIMOHATFHON 3aBUCHUMOCTH MEXIY JATbHOCTBIO MOJNETA U HAYAJIbHON
CKOPOCTBIO Tela.

N3yuenue nBM>KEHMS TeJla 10 OKPYKHOCTH € TIOCTOSIHHOM MO MOJIYJIFO CKOPOCTBIO.

HccnepoBanue 3aBUCUMOCTH NIEPHOJa OOpalleHHs] KOHUYECKOTO MasiTHUKA OT €ro
apaMeTpoB.

Tema 2. /lunamuka

IlepBbiii  3akoH Hprotona. Muepuumanenble cucremsl otrcuéra. [lIpunHiun
oTHocutenbHOCTH [anmnes. HeuwnepuuanbHble cuCTEMbl OTCU€Ta (OIpeleNeHuE,
IpUMEPHI).

Macca rena. Cuna. [IpyHuun cynepno3unmu Cuil.

Bropoii 3akon HproTOHA 1151 MAaTEPUAIIBHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHS. DKBHUBAJIEHTHOCTh TPAaBUTALIMOHHOW M WHEPTHOMN
MAaccChl.

Cuna TspKecTH. 3aBUCUMOCTh YCKOpPEHHUSI CBOOOJHOTO TMaJ€HUs OT BBICOTHI
HaJ] TOBEPXHOCTHIO TUTAHETHI U OT reorpaduueckor mupoThl. [IBukeHne HeOSCHBIX Tell
U uXx cryTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.
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Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBHXKyIIErocsi C yCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUsI CKOJBKEHUSI U CUJIa TPEHUS MOKOSL.
Koaddunuent tpenus. Cuna COnpoTUBIEHUS MTPH IBHXKEHUU TeJNa B )KUIKOCTH WU rase,
e€ 3aBUCUMOCTb OT CKOPOCTU OTHOCHUTEIFHOTO JIBUXKEHUSI.

Hasnenue. ['uappocrarnueckoe nasnenue. Cuna Apxumena.

TexHuyeckue ycTponCTBa U TEXHOJIOTHYECKHE MPOIIECChI: OIIIUITHUKH, IBHKEHUE
UCKYCCTBCHHBIX CITYTHHKOB.

Llemoncmpayuu

HaGnronenue aBvXeHUS Tel B MHEPIHUAIBHBIX M HEMHEPIIMAIBHBIX CHCTEMax
OTCYETA.

[TpuHIMTT OTHOCUTEILHOCTH.

Kauenne aByX MUIMHAPOB WM IIAPOB PA3HOM MACCHI C OJIMHAKOBBIM YCKOPEHHUEM
OTHOCHUTEJIbHO HEUHEPIUAIIBHON CUCTEMBI OTCUETA.

CpaBHEeHUE PABHOJCHCTBYIONICH MPUIIOKEHHBIX K TEIY CHJI C MPOU3BEICHUEM
MACCHhI T€JIa Ha €r0 YCKOPEHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOSHUKAIONIMX B PE3YJIbTATE B3aUMOACHCTBHUSA TEJI.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CUJI TPEHUSI TOKOSA, KAYEHHS U CKOJIbKEHHUS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul, NPAKMUKYM

W3mepenune paBHOACWUCTBYIOUIEH CHJI MpHU JBWKEHUH Opycka MO HAKJIOHHOMN
IUIOCKOCTH.

[IpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBUKEHUS OpycKa 10 HaKJIOHHOM
IUIOCKOCTH Ha 3a/IaHHOE PACCTOSHUE OT €T0 MacCCHI.

HccnenoBanue 3aBUCUMOCTH  CWJI  YIPYTOCTH, BO3HMKAKOIIUMX B IPYKHUHE
¥ PE3NHOBOM 00pasiie, OT ux AehOpMaIIHH.

N3ydenue NBUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTOM Yepe3 JErKUi
OJIOK.

Nsmepenne koddduimenta TpeHHs TO BEIWYHHE YIIOBOTO Kodddummenrta
3aBucuMocTy F.,(N).

HccnenoBanue IBUKEHUS OpycKa IO HAKJIOHHOW IIJIOCKOCTH C IEPEMEHHBIM
KO3 UIIUEHTOM TPEHHUS.

N3yuyenue nBM>KEHMS IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena

AbcomoTHO TBEpAOE Teno. [locTynaTenbHoe U BpalaTebHOE ABMKEHUE TBEPIOTO
Tena. MOMEHT CUJibl OTHOCUTENBHO Ocu BpaineHus. Ilimedo cuibl. CroxeHue cui,
MPUJIOKEHHBIX K TBEpAOMY Tely. LleHTp TsxecTu Tena.

YcnoBus paBHOBECHUS TBEPIOTO TEIA.
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YcroitunBoe, HEyCTOMUHUBOE, O€3pa3IMUHOE PABHOBECHE.
TexHuueckue  yCTpOMCTBA M TEXHOJIOTMYECKME  IPOLECCHI:  KPOHIUTEWH,
CTPOUTENBHBIN KPaH, PEIIETYATHIE KOHCTPYKIUH.

Llemoncmpayuu
VY ciioBust paBHOBECHS.
Bunsl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul, NPAKMUKYM
HccenenoBanue ycinoBUi paBHOBECHS TBEPAOTO Teja, UMEIOIIETO OCh BPAILLIEHHUS.
KoncTpynpoBanue KpOHIITENHOB U PACYET CUII YIIPYTOCTH.
N3ydenune ycTOMYMBOCTH TBEPIOTO TENA, UMEIOLIETO IIJI0IIAb ONIOPHI.

Tema 4. 3axkonvt coxpanenus 6 MexaHuk

NMnynbc MaTepralbHOW TOYKHM, CUCTEMBI MaTepUalbHbIX TO4eK. LleHTp macc
CHUCTEMbI MaTEpUATIbHBIX TOYEK. TeopeMa o IBHKEHHH LIEHTpa Macc.

NMItynbC cribl 1 ©K3MEHEHHUE UMITYJIbCA TEIA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE IBIKEHUE.

MomeHT umnyiibca MaTepuabHON TOUKH. [IpencraBienne o CoXxpaHEeHN MOMEHTA
UMITYJIbCA B LIEHTPAJIBHBIX MOJSX.

PaGota cunel Ha MamoM ©W Ha KOHEYHOM mepeMemnieHuu. [ 'paduyeckoe
npecTaBieHre paboThl CUITBI.

MOUIIHOCTE CHJIBI.

Kunernueckass »5Heprus MarepuainpHOW TOukd. Teopema 00 H3MEHEHUU
KMHETHYECKOW SHEPTHH MATEPUAIIbHOM TOUYKH.

[loTeHuumanbHble W  HENOTEHUHMANbHbIE Ccwibl. [loTeHUManbHast 3HEpPrus.
[ToreHunanbHast 3Heprus ynpyro aedOopMUPOBAHHON TpykuHbl. lloTeHnuanbHas
JHEpPrus Teja B OAHOPOJHOM IpaBUTAUMOHHOM mnoJje. [loTeHunanbHas 3Heprus Tena B
I'PaBUTALMOHHOM II0JI€ OJJHOPOJIHOTO 1Iapa (BHYTpHU U BHE 11apa). Bropas kocmuueckas
CKOPOCTb. TpeThsi KOCMUYECKAsE CKOPOCT.

CBsi3p paOOTBhl HENMOTEHLUMAIbHBIX CHJI C M3MEHEHHMEM MEXAaHWYECKOW 3HEpruu
CUCTEMBI TeJl. 3aKOH COXPAHEHMsI MEXaHUUYECKOW YHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHune bepHymm [ UACAIBHOM KUAKOCTHM Kak CIEICTBHE 3aKOHA
COXpaHEHUsI MEXaHUYECKON YHEPTUU.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JIBM)KCHHME PAKET,
BOJIOMET, KOTIEP, PYKUHHBIA MUCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Llemoncmpayuu
3aKOH COXpaHEHUs UMITYJIbCa.
PeaktuBHOE nBUXEHUE.
N3mepenre MOITHOCTH CHJIBI.
W3meHenue sHeprun Teja Mpy COBEPIICHUN PaOOTHI.
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Bzanmuble nipeBpallieHrusi KWHETUYECKOW U ITOTEHIMAIbHOU SHEPT U IPU IEMCTBUH
Ha TEJIO CWJIBI TSDKECTU U CUJIBbI YIIPYTOCTH.
CoxpaHeHue SHEPTUU NPU CBOOOTHOM MaJICHUU.

Yuyenuueckuii sxcnepumenm, rabopamopHvle pabomol, NPAKMUKYM

N3mepenne nMmmyibsca Tena 1o TOpPMO3HOMY MY TH.

W3mepenue CUitbl TATH, CKOPOCTH MOJIENHN 3JIEKTPOMOOUIIS ¥ MOIITHOCTH CHJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI.

Hccenenoanue coxpaHeHUs UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

N3mepeHne KWHETUYECKOM SHEPTUH TEJIa [0 TOPMO3ZHOMY MYTH.

CpaBHeHHME HM3MEHEHHUsI MOTEHLUUAIBLHON 3HEPruu MPYKUHBI C PabOTOMl CHIIbI
TPEHUSL.

Onpenenenuie pabOThI CUIIBI TPEHUS TPY IBUKEHHUHU TeJla M0 HAKIIOHHOH MJIOCKOCTH.

Pasnen 3. MosiekyasipHasi pu3nka 1 TepMOANHAMHUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE MOJIOKEHU MOJIEKYJIApHO-KuHeTnYeckoi Teopun (MKT), ux onbiTHOE
o0ocHoBanue. Jludpodysus. bpoyHoBckoe aABMKEHHE. XapakTep JBWXKEHUS U
B3aMMOJICHCTBUS YaCTHI] BelecTBa. MoIenu CTpOEHHUsI ra30B, KUAKOCTEN U TBEPBIX TEI
U 00BsICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHX Mojiesieil. Macca u pa3mMepbl MOJIEKYJ
(aromoB). KonmnuecTso BemectBa. [loctosHHas ABorapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ wusMepenus. Illkana
temrepatyp Lleabcus.

Mopnenp uacanbHOro ra3a B MOJIEKYJISIPHO-KMHETHYECKOM TEOPHUM: YaCTHUILbI rasa
JIBHM)KYTCSl XaOTUYECKHU M HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBble  3akoHBI.  YpaBHeHue MenaeneeBa—Knamneiipona.  AOcostoTHas
temneparypa (mkama Ttemnepatyp KenbBuna). 3akon [lampToHa. M3omporeccs
B UJICAIbHOM Tra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BelleCcTBa. | paduueckoe npeacTapieHue
U30IPOLIECCOB: U30TEPMA, U30X0Pa, U300apa.

CBsi3b MEXIYy JABICHUEM U CPEIHEN KMHETHYECKON PHEPTrUer MOoCTyNaTebHOrOo
TEIJIOBOTO JIBH>KEHHSI MOJIEKYJ MJI€AJIbHOTO T'a3a (OCHOBHOE YPAaBHEHHE MOJEKYJISIPHO-
KMHETHYECKOW TEOPHH UJI€aJIbHOTO Ia3a).

CBsi3p aOCONMIOTHOM TeMIepaTypbl TEPMOJMHAMHUYECKOW CHUCTEMBI CO CpeaHen
KMHETUYECKOU DHEPTUEH MMOCTYNAaTEIbHOIO TEIUIOBOTO ABHUKEHHUS €€ YaCTULL.

TexHuyeckue yCcTpOHCTBA M TEXHOJOTMYECKUE MPOLIECCHI: TEPMOMETpP, OapoMeTp,
IIOJIy4YE€HHE HAHOMATEPHUAJIOB.

Llemoncmpayuu
Mopenu IBUKEHUS YaCTHUIl BEIECTBA.
Mopens OpOyHOBCKOTO JBUKECHHUS.
Buneoponuk ¢ 3anmckio peaibHOTO OPOYHOBCKOTO JIBHIKCHHSI.
Huddy3us xuakocTei.
Mogens onbita llTepHa.
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[IpuTsxeHue MOJIeKyJI.
Monenun KPUCTALTAYECKUX PELIETOK.
Hab6nronenue u nccnenoBanre N30mpoIeCCOB.

Yuenuueckuii sxcnepumenm, rabopamopHvle pabomol, NPAKMUKYM

HccnenoBanue mporiecca yCTaHOBJICHHS TETUIOBOTO PAaBHOBECHUS MPHU TEIJIO00OMEHE
MEXKYy TOPSYEH U XOJIOJHOU BOJOM.

N3yuenne wu30TEpMUYECKOro Impolecca (PEKOMEHJOBAHO  HMCIOJIb30BaHHUE
ndpoBoii 1abopaTopun).

N3ydyeHne n30XopHOTO Mpoiiecca.

N3yuenune n300apHOTO TIpoIiiecca.

ITIpoBepka ypaBHEHHUS COCTOSHMUSL.

Tema 2. Tepmoounamuxa. Tennoevie mautunot

Tepmonunamuueckas  (T/) cHUcTEMA. 3ajaHie  BHEIIHUX  YCJIOBUU
JUIl TEPMOAMHAMHAYECKON CUCTEeMBbl. BHemHNe n BHyTpeHHUE napaMmeTpshl. [lapamerpsl
TEPMOJMHAMMYECKON CHCTEMBI KaK CPEAHUE 3HAYECHUS BEJIMYMH, ONMCBHIBAIOIIMX €€
COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe Hayajio  TEPMOJMHAMUKH. Camonpoun3BoibpHasg  peJlaKcalus
TEPMOJAMHAMUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogenps uaeanpbHOrO ra3a B TEPMOJAMHAMUKE — CUCTEMA YPaBHEHUI: YpABHEHHE
MeunneneeBa—KianeipoHa ¥ BBIpAKEHUE JUIi BHYTPEHHEW DJHEPIUM. Y CIOBHSA
MPUMEHUMOCTH 3TOM MOJENIU: HU3Kas KOHUEHTpALHUs 4acTHUL, BBICOKHUE TEMIEPATYpPHI.
Bripaxkenue 11 BHyTpEHHEN SHEPTUU OJTHOATOMHOIO HJIEAIBHOTO Ta3a.

KBa3ucrarnueckue u HeCTaTHYECKHUE TPOLIECCHI.

OnemeHTapHasi pabota B TepMOJAMHAMHKE. Bbruncienne paboTbl 1o rpaduky
npoliecca Ha pV-auarpamme.

Teronepeaayda kak cioco0 M3MEHEHUS! BHYTPEHHEN SHEPTUH TEPMOTUHAMUYECKON
cucTeMbl 06e3 coBepieHus padboTsl. KOHBEKIUS, TEIIONPOBOIHOCTD, U3TyYEHHE.

KomunuectBo Temmorel. Tenno€MKocTh Tena. Y nenbHast 1 MOJISPHAS TEIIOEMKOCTH
BEIIECTBA. YpaBHeHHEe Maiiepa. YaenpHas TemIoTa CropaHus TOIUIMBA. Pacuér
KOJIMYECTBA TEIUIOTHI NpH Teronepeaaye. [louarue o6 annabaTHOM Iporecce.

IlepBbIii 3aKOH TepMOAMHAMUKHA. BHyTpeHHsa dHeprusa. KosmuecTBo TemnoTsl u
paboTa KaKk Mepbl U3MEHEHUS] BHYTPEHHEH SHEPTUU TEPMOIUHAMUYECKON CUCTEMBI.

BTopo#i 3ak0H TepMOJMHAMHMKH I PaBHOBECHBIX MPOLIECCOB: 4Yepe3 3aJaHHOE
PABHOBECHOE COCTOSHUE TEPMOJMHAMUYECKOW CHUCTEMBI IIPOXOIUT €AUHCTBEHHAs
aauabaTta. AGCOJIIOTHAs TeMIlepaTypa.

BTopoii 3akOH TEepMOOMHAMHMKHU JIsI HEPABHOBECHBIX IMPOLECCOB: HEBO3MOXKHO
nepenaTh TEIIOTY OT OoJiee XOJOJHOTO Teja K Oojee Harperomy 0Oe3 KOMIIEHCAIluU
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX MTPOIIECCOB.

[TpuHumne! nectus TerioBbix MamuH. KII/I.

Maxkcumansnoe 3HaueHue KII/I. Huki Kapho.
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OKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JBHMrarenei. Temosoe
3arpsA3HEHHUE OKPYXKAIOIIEH CPEMBI.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE TPOLECCHI:  XOJOAWJIBHUK,
KOHJAMIIMOHED, NU3ENbHBIN U KapOIOpaTOpHbBIN JBUTATENH, TapOBast TypOUHA, TOTyUYEHHUE
CBEPXHM3KHMX TEMIIEpaTyp, YTWIH3AUUsA «TEIUIOBBIX» OTXOJOB C HCIOJIb30BAaHUEM
TEIUIOBOTO HAcoca, YTWIM3alUsl OMOOPraHMYECKOTO TOIUIMBA [UIsl BBIPAOOTKHU
«TETUIOBOW» U 3JIEKTPOIHEPTUH.

Llemoncmpayuu
N3meHenue reMiepaTypsbl pu aiuadaTH4eCKOM PaclIMpEeHUH.
Bo3nymnoe orauso.
CpaBHeHUE yJIeTbHBIX TEMIIOEMKOCTEH BEILIECTB.
CnocoObl U3BMEHEHUS! BHYTPEHHEW SHEPIHH.
HccnenoBanune aquabaTHOro mpoliecca.
KoMmbroTepHbie MOJIEIH TEMIOBBIX ABUTATEIIEH.

Yuenuueckuii sxcnepumenm, rabopamopHvle pabomol, NPAKMUKYM

N3mepenune yaenbHOU TEIIOEMKOCTH.

HccnenoBanue mporecca OCThIBAHUS BEIIECTBA.

HccnenoBanue annabaTHOro mpolecca.

N3ydyenne  B3aMMOCBSI3M  DHEPIUM  MEXKMOJIEKYJSIPHOTO  B3aWMOJICUCTBUSA
Y TEMIIEPATYPBI KATICHUS KUIKOCTEM.

Tema 3. Azpezammusie cocmoanus eeuwiecmea. Dazoevie nepexoovl

[Tapoo6pazoBanue u koHjeHcauus. VcnapeHue u kKumneHue. YenabHas TemioTa
napooOpa3zoBaHusl.

Haceimennsie 1 HeHachleHHbIE Mapbl. KauecTBEeHHAs 3aBUCUMOCTD IUIOTHOCTH U
JABJICHUSI HACHIIIICHHOTO Tlapa OT TEeMIEpaTypbl, WX HE3aBUCUMOCTh OT 00BEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS B KUJIKOCTH.

BnaxxnocTh Bo3ayxa. AGCONIOTHAS U OTHOCUTENbHAS BJIAXKHOCTD.

Tépnoe teno. Kpucramnumueckue u amopdHble Tena. AHU3OTPOINUS CBOWCTB
KpuctaiuioB. [lnaBieHne ©  KpuUCTauM3alMs. YJAElbHass TEMIoTa IUIABJICHUS.
Cybnumariusi.

HNedopmanuu TBEPAOro Tena. Pactsbkenue u cokartue. Cnur. Moayns HOwra.
[Ipenen ynpyrux aegopmanuii.

TennoBoe pacliupeHue >KUIAKOCTEHM M TBEPHABIX Tel, OOBEMHOE W JIMHEHHOE
pacuiupeHue. AHTapMOHHM3M TEIUIOBBIX KOJIEOAHMIN YacTHIl BEUIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHepruu B pazoBbIX Nepexoaax.

VYpaBHeHue TeniaoBoro OamaHca.

[ToBepxHocTHOoe HaTskeHHE. Ko3(p(UIMEHT MOBEPXHOCTHOTO  HATSKEHUS.
Kanumisipasie siBieHus. [laBieHue MO HCKPUBIEHHOW IMOBEPXHOCTHIO JKHUJIKOCTH.
®opwmyna Jlannaca.
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TexHu4ueckue YCTPOﬁCTBa N TCXHOJIOTHYCCKHUEC IIPOLECCChI: ) KUIKHC KPUCTAJIEI,
COBPCMCHHBIC MaTCpUaJIbI.

Llemoncmpayuu
Tennosoe pacmmpeHue.
CBoiicTBa HACHIIIIEHHBIX MMAPOB.
Kunenue. Kunenue npu mnoHUKEHHOM J1aBICHUHU.
N3mepenre critbl MOBEPXHOCTHOTO HATSIKCHHMS.
OnBITHI ¢ MBUILHBIMH TNIEHKAMH.
CMmaunBanue.
Kanunnspuele siBeHusl.
Mopenn HEHbIOTOHOBCKOM JKHUJIKOCTH.
CniocoObl U3MEPEHUS BIAYKHOCTH.
HccnenoBanue HarpeBaHus U IJIABJICHUS KPUCTATMYECKOTO BEIIECTRA.
Buner nedopmarnuii.
Habmronenue manbix nedopmariui.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomul, NPAKMUKym

N3ydenune 3akOHOMEpPHOCTEN UCTIAPEHUS )KUAKOCTEN.

W3mepenue yaenbHOM TeNI0ThI IIaBIEHUS JIbA.

N3y4eHne CBOMCTB HACBILIEHHBIX ITAPOB.

W3mepeHne aOCONIOTHOM BIQKHOCTH BO3AyXa M OLIGHKa MAacchl I1apoB
B IIOMEILEHUH.

N3mepenne kord puimmerTa ToOBEpXHOCTHOTO HATSKEHUS.

N3mepenne monyis FOnra.

HccnenoBanue 3aBUCMMOCTH Ae(OpMAIIK PE3UHOBOTO 00pasiia OT MPUII0KEHHON
K HEMY CHJIBI.

Paznen 4. JinekrpoaMHaMuKa
Tema 1. Inekmpuueckoe noe

OnexTpu3anuss Tel M €€ MposBICHUSA. OJEKTpUUecKuid 3apsa. JlBa Buna
IEKTPUYECKUX  3apsAnoB.  [IpOBONHMKM,  OUANEKTPUKA W IOJYIPOBOJHUKH.
DJIeMEHTapHBIN dJIEKTPUUECKUN 3apsl. 3AKOH COXPAHEHMS DJIEKTPUYECKOIO 3apsa.

B3aumogeiicteue 3apsaoB. Toueunsle 3apsaael. 3akoH Kymosna.

Onextpuyeckoe nojie. Ero neiicTBue Ha 3IEKTPUYECKHUE 3aps/Ibl.

HanpsoxénHocTs 3nextpudeckoro nodst. [Ipoonsiii 3apsaa. Jlunum HanpsokEHHOCTH
IEKTPUUECKOro nojsi. OMHOPOIHOE NIEKTPUUECKOE IT0JIE.

[loTeHUMANbHOCTh  3JEKTPOCTATHYECKOrO0  MOJds.  Pa3HOCTP  MOTEHLMAJIOB
u HampspbkeHue. lloTeHumanbHas 5SHeprus 3apsna B DJIEKTPOCTATUYECKOM  IIOJIE.
[Torennman snexrpocratndeckoro mnojs. CBsA3b HANPSHKEHHOCTU IOJA U Pa3HOCTH
NOTEHIMAJIOB  JJI  3JEKTPOCTAaTHYECKOro Imosist (Kak  OJHOPOJHOTO, Tak |
HEOJHOPOJIHOTO).

[TpuHIMI Cyneprno3uIuu dJIEKTPUIECKUX TIOJIEH.

16



ITone Ttoueunoro 3apsima. Ilonme paBHOMepHO 3apsbkeHHOM cdepbl. Ilore
PaBHOMEpPHO 3apsDKeHHOro mo oO0béMy 1mapa. I[lone paBHOMEpHO 3apsHKEHHOU
OeCKOHEUHOM IUIOCKOCTH. KapTuHBI JWMHUNM HAnpsHKEHHOCTH OTUX TMOJeH U
HKBUITOTEHIIMAIBHBIX TOBEPXHOCTEN.

[IpOoBOAHUKM B 3JIEKTPOCTATUUECKOM IOJIE. Y CIOBUE PABHOBECUS 3apsiI0B.

JIM3IIEKTPUKU B AJEKTPOCTATUYECKOM ToJie. [M3jieKkTpuueckass NpOHUIAeMOCTh
BEILECTBA.

Konpencarop. OneKTpOEMKOCTh  KOHAEHCATOpa. JIEKTPOEMKOCTh  IIJIOCKOIO
KOHJIEHCATOopA.

[TapamrenpHoe coennHeHHe KOHIeHcartopoB. llocienoBarenbHoe coennHeHne
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOTO KOHIEHCATopa.

JIBr>KeHHE 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

TexHuueckue yCTpOMCTBA H  TEXHOJOTMYECKHME IIPOLIECCHI:  DIJIEKTPOCKOIL,
ANEKTPOMETP,  DJCKTPOCTaTHYECKas  3allUTa,  3a3eMJICHHE  AIIEKTPOIPHOOPOB,
KOHJIeHCATOpHhI, renepaTop Ban ne ['paada.

Llemoncmpayuu

Y CTpONCTBO ¥ IPUHLIAI JEHCTBUS 3JIEKTPOMETPA.

DNEeKTpUYECKOE NOJIE 3APSIKEHHBIX [IAPUKOB.

DIIEKTPUYECKOE MOJIE IBYX 3aPSKEHHBIX TUIACTHH.

Mogens anekTpoctatudeckoro reHepartopa (Ban ne I'paada).

[IpOBOJHUKH B 3IEKTPUYECKOM TIOJIE.

DneKkTpocTaTHYeCcKas 3alluTa.

YCTpONCTBO U IEUCTBUE KOHAEHCATOPA IIOCTOAHHONW U TIEPEMEHHOM EMKOCTH.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAIN IUIACTHH,
pacCTOAHUS MEXIY HUMH U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUYECKOTO MO 3apsKEHHOT0 KOHAEH CaTopa.

3apsiiKa 1 pa3pslika KOHJIEHCATOpa YEPE3 PEUCTOP.

Yuenuueckuii sxcnepumenm, rabopamopHvle pabomol, NPAKMUKYM

OrneHka cui1 B3auMOJICHCTBUS 3aPSIKEHHBIX TEll.

HaGnronenue mpeBpaiieHusi dHEPTUU 3apsHKEHHOTO KOHJZIEHCATOpa B DHEPTHIO
U3ITy4YEHUs CBETOJINO/A.

N3ydenue npoTekaHus TOKA B LEIMH, COACPKAIIECH KOHIEHCATOP.

Pacnpenenenre pa3HOCTH MOTEHIMAIOB (HAMPSHKEHHS) MPU TOCJIEI0BATEIIbBHOM
COEIMHEHHH KOHJIEHCATOPOB.

HccnenoBanue pa3psiaa KOHIEHCATOPA Yepe3 Pe3UCTOP.

Tema 2. [locmoannstii 31eKmpuydeckuili MoK

Cuina Toka. IToCcTOSTHHBIHN TOK.

VYcaoBus cyliecTBOBaHUSI MOCTOSTHHOTO AJIEKTPUUECKOTO TOKa. MICTOUHMKHM TOKa.
Hanpsoxenne U u DJ1C [.

3akoH Oma Ji1s yJacTKa HEenu.

17



DJIEKTPUYECKOE CONPOTHUBJIEHUE. 3aBUCHUMOCTb COMNPOTHUBICHUS OJHOPOIHOTO
IMPOBOJAHUKA OT €ro JUIMHbl W IUIONAAU T[IONEPEYHOI0 CEYEHUA. Y AENbHOE
COIIPOTHUBJIEHUE BEILIECTBA.

[TocnenoBarenpHOE, NapaJLIENBHOE, CMEIIIAHHOE COEIMHEHUE POBOAHUKOB. Pacuér
pa3BeTBIEHHBIX deKTprueckux nenei. [Ipasuna Kupxroda.

Pabora anekTpudeckoro Toka. 3akoH [[xoymns—JIeHia.

MOIIHOCTP  3JEKTPUYECKOTO  TOKa. TemnoBas  MOIIHOCTb,  BblAENsAEMast
Ha PE3UCTOpE.

OJIC u BHyTpeHHEE CONPOTHBJIECHUE MCTOUYHHMKA TOKa. 3akoH Oma JJjsi MOJHOM
(3aMKHYTOI) 3NIeKTpuYecKoi 1enu. MouHocTh ucTouHMKa Toka. KopoTkoe 3aMmbIkaHue.

KonpencaTop B 1enu mocTOSSHHOTO TOKA.

TexHnyeckue yCcTpouCTBa M TEXHOJIOTUYECKHUE MTPOLIECCHI: aMIIEPMETP, BOJIBTMETD,
peocTar, CYETYUK JIEKTPUUECKON IHEPTHH.

Llemoncmpayuu

N3Mepenue cuiibl TOKA U HAPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA OT HAMPSHKEHUS I PE3UCTOPA, JIAMIIbI
HaKaJIMBaHUS U CBETOAMOA.

3aBUCUMOCTH CONPOTUBJICHUS TAJIUHAPUIECKUX TPOBOJHUKOB OT AJIMHBI, TTOIIAIN
MONEPEYHOr0 CEYEHUs U MaTepuaia.

Uccnenoanne 3aBUCUMOCTH CUJIbI TOKAa OT CONPOTHUBJIEHUS MPU MOCTOSHHOM
HaIpsHKCHUU.

[Ipsimoe mu3mepenune DJIC. KopoTkoe 3amblkaHuE rajibBaHUYECKOIO 3JIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTUBJICHHUS.

Cnioco0sI coeTMHEeHUsT ICTOYHUKOB Toka, D /[C Garapeii.

Uccnenosanue pa3HOCTH TOTEHIIUAIOB MEXAY MOJOCAMU UCTOYHUKA TOKA OT CUJIbI
TOKa B IICTIH.

Yuenuueckuii sxcnepumenm, rabopamopHvle pabomol, NPAKMUKYM

HccenenoBanne CMEMIAHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne ynenbHoro ConpoTUBIEHUS IPOBOIHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANPSKEHUS JUIs JIAMITbl HAKaJIMBAaHMS.

VYBenuueHue npejena u3MepeHus aMmrepMerpa (BoJbTMETPa).

N3mepenne D/]C 1 BHyTpEHHETO CONPOTUBIIEHNS UCTOYHHUKA TOKA.

Uccnenoanne 3aBucumoctd IDJ[C TalbBaHUYECKOTO 3JJIEMEHTA OT BpPEMEHU
IIPYU KOPOTKOM 3aMBIKaHUH.

Hccenenosanne pa3HOCTH MOTEHIMAIOB MEKTy ITOJI0CAMU UCTOYHHMKA TOKA OT CHUJIBI
TOKA B LEIH.

HccenenoBanye 3aBUCUMOCTH MOJIE3HOW MOITHOCTY MCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax

DNEeKTpUYECKasi MPOBOJUMOCTD PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS POBOUMOCTD
TBEPJBIX METAIOB. 3aBUCUMOCTH COMPOTHUBJICHUS METANIOB OT TEMIIepaTyphl.
CBepXIpOBOIUMOCTb.
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OnexkTpuueckuid TOK B BakyyMe. CBOWCTBAa  AJIEKTPOHHBIX  ITyYKOB.

[TomynpoBonuuku. COOCTBEHHAsI ¥ TPUMECHAS POBOUMOCTD MOIYTIPOBOJHHUKOB.
CaoiicTBa p—n-nepexoaa. [loxynpoBogHHKOBBIE TPHOOPHI.

DNEeKTpUYEeCKUd TOK B DIJEKTPOJIUTAX. OIJEKTPOJIUTHYECKAs JUCCOLMAIIHAL.
Onextponu3. 3akoHbl Papajes A ANEKTPOIn3a.

OnexkTpuueckuil TOK B razax. CaMOCTOSATENbHBI U HECAMOCTOSITEIBHBIN pa3psil.
PaznuuHble TUITBI CAMOCTOSATENLHOTO paspsiaa. Monuus. [Tnazma.

TexHuyeckue ycTpolcTBa U MPAKTUYECKOE MPUMEHEHHUE: ra30pa3psaHble JamIlbl,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOJYIPOBOJHUKOBBIE MPHOOPBI: TUOJM, TPAH3UCTODP,
doronmon, CBETOAMOA, TajdbBaHWKA, pa@UHUPOBAHUE MEIHW, BBHIIUIABKA ATIOMUHUS,
AIIEKTPOHHASI MUKPOCKOTIHSL.

Llemoncmpayuu
3aBUCUMOCTh CONPOTUBIICHUS] METAJIJIOB OT TEMIIEPATYyPHI.
[IpoBOAMMOCTB 3JEKTPOIUTOB.
3akoHsbl 35ekTposnza Dapajes.
HckpoBoii pa3psa U MpOBOAUMOCTb BO3AYXaA.
CpaBHeHHE TPOBOIMMOCTH METAJLIOB U MOIYTPOBOTHUKOB.
OnHOCTOPOHHSIS TPOBOAMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul, RPAKMUKYM
Hab6nronenue snexkrponusa.
N3mepenue 3apsaa OAHOBAIIEHTHOTIO HOHA.
HccnegoBanue 3aBUCUMOCTH CONTPOTUBIICHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.
CHsiTHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKU JUO/IA.

DuU3NYeCKUN MPAKTUKYM

Croco6bl u3MepeHuss (PU3NYECKUX BEIUYMH C KCIOJB30BAHHEM AaHAJIOTOBBIX M
HU(POBBIX HU3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCHUTENIbHbIE TOTPEIIHOCTH HU3MEPEHUN (PU3NYECKUX BEJIUYHUH.
OneHka rpaHul] NOTrPEeIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, UCCIICIOBAHUN 3aBUCUMOCTEH (HU3UYECKHUX
BEITMYMH, TIPOBEpKA TPEIJIOKCHHBIX THUIOTE3 (BBIOOp W3 paboT, OMMCAHHBIX
B TEMaTUYECKHX pazfiefaX «YUYEHUYECKUU OHKCIEPUMEHT, JabopaTopHble paldOThI,
MIPAKTUKYM) ).

MexnpeaMeTHblie CBA3H

N3zyuenue kypca ¢usuku yriayOnéHHOro ypoBHsA B 10 Kjacce ocCylIecTBIseTCS
C yu€TOM coiepKaTeNIbHBIX MEKITPEIMETHBIX CBA3EH C KypcaMHu MaTeMaTUKH, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Meoscnpeomemnvle noHAmMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20
no3nanua: SABICHUE, HAyYHbIN (akT, rumoTes3a, pusuueckas BETUUMHA, 3aKOH, TEOPUS,
HAOJIO/IEHUE, SKCIEPUMEHT, MOJCIHUPOBAHUE, MOJENb, H3MEPEHUE, IMOTPEUTHOCTH
U3MEPEHH, N3MEpPUTENbHbBIE MPUOOPHL, I POoBas J1a00paTopus.
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Mamemamuxa: Pemienvie cucrembl ypaBHeHuM. JluneitHas ¢yHkuus, napadodna,
runepOosa, ux rpaguku 1 cBoiicTBa. Tpuronomerpuueckue GyHKIMHU: CUHYC, KOCUHYC,
TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOpsl U HUX
IPOEKIMU HA OCH KOOPJHUHAT, CI0KEHNE BEKTOPOB.

Buonozus: MexaHuueckoe MABW)KEHHE B KMBOM mpupoae, auddysus, ocmoc,
TEMJI000MEH J>KHUBBIX OpPraHMW3MOB, TEIUIOBOE 3arps3HEHUE OKpYKarouleld cpeibl,
yTHIM3alusl  OMOOPraHMYECKOro  TOIUIMBAa  JUIsl  BBIPAOOTKH  «TEIUIOBON» U
AIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE W KalNWUISPHBIE SBJICHUS B MPUPOJE,
AIEKTPUYECKUE SBJIICHUS B dKUBOU MPUPOJE.

Xumusa: NUCKPETHOE CTPOCHHE BEUIECTBA, CTPOECHUE ATOMOB M MOJIEKYJ, MOJb
BEILECTBA, MOJIIPHAs Macca, MOJy4Y€HHE HAaHOMATEPHUAJIOB, TEIIOBBIE CBOMCTBA TBEPBIX
T€J, )KUAKOCTEH M Tra3oB, XKUAKAE KPUCTAJUIbI, AJIEKTPUUYECKUE CBOWCTBA METAJLIOB,
ANEKTPOJIUTUYECKAS] IUCCOLIMAIUS, TaTbBAHUKA, SJIEKTPOHHASI MUKPOCKOIIHSI.

T'eozpaghus: B1axxHOCTb BO3IyXa, BETPbl, 0apOMETp, TEPMOMETP.

Texnonozusa: npeodOpa3oBaHUE NBIKEHHUA C MCTOJIb30BAaHUEM MEXaHU3MOB, YUET
CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKUHMH (KPOHILITEWH,
pelneTyaTbie KOHCTPYKIIUH ), UCTIOJIb30BAHUE 3aKOHOB COXPAHEHHUSI MEXAHUKHU B TEXHUKE
(rupockom, BOJOMET U JAPYTHE), ABUTATEIb BHYTPEHHETO CTOpaHUs, MapoBas TypOuHa,
OBITOBOM  XOJIOMWJIBHUK, KOHIUIIMOHEP, TEXHOJOTHUU TMOJTYYEHUS COBPEMEHHBIX
MaTepualioB, B TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJOTUHU, JIEKTPOCTATUYECKAS
3alIUTa, 3a3eMJICHHE 3JEKTPONPHUOOPOB, ra30pa3psaHbIe JaMIlbl, MOJIYIPOBOIHUKOBBIE
npuOOpBI, raJIbBaHUKA.

11 KJIACC

Pa3znen 4. JiekTpoaMHamMuKka
Tema 4. Macnummnoe none

B3anmoneiicTBrEe NOCTOSIHHBIX MAarHUTOB M MPOBOAHUKOB C TOKOM. MarHutHoe
noyie. Bexkrop MarHuTHOW WHAYKUWU. [IpyUHOUMI Cynepno3uuyMyu MarHUTHBIX TOJIEH.
JIMHMY MarHUTHOU UHIYKLIUU.

MaruutHoe T10Jie MNPOBOJHUKA C TOKOM (IIPSIMOrO MPOBOJHUKA, KaTYIIKU
U KpyroBoro Butka). OneIT Opcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHua, €€ HampaBi€HUE M MOAYJb. JIBHKEHUE 3apsSKEHHON 4YacTHILIbI
B OJJHOPOJIHOM MarHUTHOM mnoJie. Pabota cumsl Jlopenua.

MaruuTtHoe nosie B BeuecTBe. PeppOMArHETUKHU, NTapa- U JUAMAarHETUKH.

TexHuyeckre yCTpOHCTBA M TEXHOJOTMYECKHUE TMPOLIECChl: MPUMEHEHUE
MIOCTOSIHHBIX MAarHuTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJIBUTATEND
SAxo0u, yCKOpUTENH 3JIEMEHTAPHBIX YaCTHII.

Llemoncmpayuu
Kaptrna nmuHMA MHAYKIIMA MArHAUTHOTO TOJISI IOJIOCOBOTO M MOJAKOBOOOPA3HOTO
MOCTOSIHHBIX MAarHUTOB.

20



KapTuHa nuHMI MarHUTHOM WHAYKUMHU TOJISL JJIMHHOTO MPSAMOTO MPOBOJHHUKA U
3aMKHYTOTO KOJIBLIEBOTO IMPOBOJIHUKA, KATYIIKH C TOKOM.

B3auMopelicTBre 1BYX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlencTBue cuibl JIOpeH11a Ha HOHBI AIEKTPOJIUTA.

HaOmronenue nBrXeHUs MydKa JICKTPOHOB B MArHUTHOM T1OJI€.

[TpyuHIMI IEWCTBUS JIEKTPOUIMEPUTEIIHLHOTO MPUOOpa MarHUTORJIEKTPUIECKON
CHCTEMBI.

Yuenuuecxuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM
HccnenoBanre MariuTHOTO MOJISI TIOCTOSTHHBIX MarHUTOB.
UccnenoBanue CBOMCTB heppOMarHETUKOB.
HccnenoBanue AeiCTBUA MOCTOSIHHOIO MarHMTa Ha PpaMKy C TOKOM.
N3mepenue cuibl Amriepa.
N3yueHne 3aBUCUMOCTH CUIIbI AMITEPA OT CUJIbI TOKA.
Onpenenenre MarHUTHON MHAYKIIUA Ha OCHOBE U3MEPEHHUS CHIIbI AMIIepa.

Tema 5. InekmpomacHumuas uHOYKYuUs

SIBiIeHME DNIEKTPOMArHUTHOM MHIAYKIMHU. 1I0TOK BEKTOpa MarHWTHOW HMHIYKIUU.
OJIC wuHAaykuMu. 3akOoH dJeKTpoMarHUTHOM wuHaykuun Dapanesa. Buxpesoe
anexTpuyeckoe noiue. Toxkn Dyko.

OJ1C uHAYKIHUH B IPOBOJIHUKE, ABUKYLIEMCS B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuno Jlenna.

NunyktuBHOCTh. KaTylka MHAYKTUBHOCTH B LIENH IMOCTOSSHHOIO TOKAa. fIBieHUE
camouHaykiuu. J/1C caMOMHIyKIIUH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTWYECKHE IPOLECCHI: MHAYKIHWOHHAS I€Yb,
COJICHOM], 3alIMTa OT 3JIEKTPU3ALUU TEJI IPU ABHKEHUU B MArHUTHOM I10J1€ 3€MJIH.

Llemoncmpayuu

Hab6nronenue siBiieHus 3JIeKTPOMAarHUTHOM MHIYKIIUH.

Uccnenosanue 3aBucuMoct 9J{C HHIYKINHA OT CKOPOCTU U3MEHEHHSI MArHUTHOT'O
MOTOKA.

[IpaBuno Jlenna.

[Tanenrie MaruuTa B A IIOMUHUEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHIYKIIUH.

Uccnenosanue 3aBucumocty DJ]C caMOUHIYKIIUHA OT CKOPOCTH U3MEHEHHS CHITbI
TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, 1a6opamopHvle pabomul, NPAKMUKYM
HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHON UHAYKIWH.
Onpenenenve UHAYKIMA BUXPEBOTO MArHUTHOTO MOJISI.
HccnenoBanue siBNeHUsS CAMOMHIYKIIHH.

CO6opka MoJenu 31eKTPOMAarHUTHOTO TeHepaTopa.
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Pa3nen 5. Kos1e6anus u BOJIHBI
Tema 1. Mexanuueckue Konebanus

KonebarensHas cuctema. CBOOO HEIE KOJIEOaHM.

['apmonnueckue konebanus. Kunemarnyeckoe W JMHAMUYECKOE OMHCAHUE.
DHEPreTUuecKoe ONMUCaHHWE (3aKOH COXPAHEHHS MEXaHMYEeCKOW »sHepruu). BwiBox
JTUHAMUYECKOTO0 OMHUCAHWUS TapMOHMYECKUX KOJICOAHUN M3 HUX DHEPreTUYecKoro u
KHHEMATHUYECKOI0 OIMCAaHUS.

AMmmutyga u Qaza koneOanHuil. CBs3b aMIUTUTYIbl KOJEOAHUNW HCXOIHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHUSI.

Ileppuon wm wyactora kosieOanmii. Ileprionm Mambix CBOOOTHBIX —KoOJI€OAHMI
MaTEeMaTH4YeCKOTo MasTHHUKA. [lepro cBOOOJHBIX KOJIeOaHmi MPy>KHHHOTO MasiTHUKA.

[Tonsatue o 3aTyxarmonmx KoJjieOaHusIX. BbpIHyXAeHHBbIE KojieOaHus. Pe3oHaHc.
Pe3zonancnas xpuBasg. BimsHue 3aryxaHuss Ha BHMJ  PE30HAHCHOM  KPHMBOM.
ABTOKOJIEOaHHSL.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHYECKHE IMPOIECChl: METPOHOM, 4Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Llemoncmpayuu

3anuce KoJaeOaTeIbHOTO IBHKEHUS.

HaOmtogeHnne HE3aBUCUMOCTH IE€pPHOAA MalbIX KoJeOaHWl TIpy3a Ha HUTH
OT aMIUTUTYBI.

HccnenoBanue 3aTyxarouux KojJeOaHW W 3aBUCHUMOCTH TEPUOAa CBOOOTHBIX
KOJIe0aHUM OT CONPOTHUBIICHUSI.

HccnenoBanue kojaeOaHuil rpy3a Ha MACCUBHOM MPYKUHE C LETIbI0 (OPMUPOBAHUS
npecTaBiIeHu 00 uaearTbHON MOAEIN MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU IIPU KOJIEOaHUX Ipy3a Ha IIPYKUHE.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUM.

Habutoienue pesoHasca.

Vuenuueckuu sxcnepumenm, iabopamopmule pabomsi, N(PAKMUKyM
N3mepenue neproga cBOOOAHBIX KOJIeOaHUN HUTSHOTO U IPY>KUHHOTO MassTHUKOB.
N3yuyeHune 3aKOHOB JIBUKEHHU TeJla B X0J€ K0JeOaHU Ha yIIpyroM MOJBECE.
N3ydenune nBMKEHNS HUTSHOTO MasiTHHUKA.
[IpeoOpa3oBaHue 3HEPTUN B IPYKUHHOM MasiTHUKE.
HccnenoBanue yObIBaHUS aMILIUTY/bl 3aTyXaOIIMX KOJIEOaHUH.
HccnenoBaHue BRIHYKIEHHBIX KOJIEOAHMIA.

Tema 2. dnekmpomaznummuoie Ko1edanus

Koneb6arenbubiit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHbBIE KOJIEOAHUS B UICAIbHOM
KojebarenbHOM KoHType. Dopmyna Tomcona. CBs3b aMITTUTYIBI 3apsia KOHASHCATOpa
C aMIUTUTY/ION CHJIBI TOKA B KOJIeOATeThbHOM KOHTYPE.

3aKOH COXpaHEHHUs PYHEPTUHU B UJI€ATIbHOM K0JIe0aTEIbHOM KOHTYpE.

3aTyxaromye JIeKTPOMarHuTHhIE KoJieOaHusl. BeIHYKIeHHBIE 3JIEKTPOMArHUTHBIE
Kosie0aHusl.
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ITepemeHHbIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYIHOE U AEHCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA U HAIMPSDKEHUS TIPU pa3inyHON (popMe 3aBUCUMOCTH TIEPEMEHHOTO
TOKa OT BPEMEHHU.

CuHycouJaIbHBIN TEPEMEHHBIA TOK. Pe3ucrop, KOHIEHCATOp M KaTyllKa
MHIYKTUBHOCTA B IEMU CUHYCOUJAIBHOIO TEPEMEHHOr0 TOKa. PEe30HaHC TOKOB.
Pe3onanc HanpsxeHui.

Uneanvupiii  Tpanchopmarop. IlpouwsBojacTtBo, mepemada W moTpedeHue
AIEKTPUYECKON SJHEPTUH.

DOKOJIOTUYECKHE PUCKM TIpU  MPOMU3BOJACTBE  3JeKTposHepruu. KynbTypa
VCMOJIB30BaHU 3JIEKTPOIHEPIUU B TOBCEHEBHOM KU3HMU.

TexHuueckne yCTpOMCTBA U TEXHOJOTUYECKHUE MPOLIECCHI: JIEKTPUUECKUAN 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, JIMHUU dJIEKTponepeaay.

Llemoncmpayuu

CB0OOOIHBIE 3TIEKTPOMArHUTHBIE KOJIEOaHMUS.

3aBUCHMOCTh YaCTOTHI CBOOOJTHBIX KOJIEOAHWN OT MHAYKTHBHOCTH U EMKOCTH
KOHTYpaA.

OcuusmiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXaroIMX JIEKTPOMArHUTHBIX KOJIEOaHU M.

Mopenb 3JIEKTPOMarHuTHOTO TEHEPATOpA.

BoiHyX/1€HHbIE CHHYCOUIQJIbHbBIE KOJIEOaHu .

Pesncrop, kaTynika HHAYKTUBHOCTH U KOHAECHCATOP B LIENU NEPEMEHHOTO TOKA.

Pesomanc nmpum  mocnenoBaTeNlbHOM — COCIMHEHHMHM — PE3MCTOpa,  KATyLIKU
VHJIYKTUBHOCTH U KOHJICHCATOpA.

Y cTpolicTBO M IPUHIIKT ASHCTBUS TpaHchopmaTopa.

Mopens TMHUY ANEKTPONEPEAAUH.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomul, RPAKMUKYM

N3yuenue Tpanchopmaropa.

HccnenoBanue mMepeMEHHOr0 TOKa 4Yepe3 IOCIEeI0BATENbHO COEAUHEHHbBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

Habmoienune 3neKTpoMariuTHOTO Pe30HaHca.

Uccnenoanue paboThl MICTOYHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNHbLE GOIHbL

Mexanudeckre BOJIHBI, YCIOBUS UX pacripocTpaHeHus. [lonepeunsie u mpoaoibHbIe
BOJIHBI. [lepnos, CKOpOCTh pacpOCTPaHEHUs U AJIMHA BOJIHBL. CBONWCTBA MEXAHUYECKUX
BOJIH: OTpaXKeHHE, MpeIoMIIeHrEe, UHTEpPEPEeHITHUSI U Tu(paKIusl.

3Byk. CkopocTb 3ByKa. I'poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[TymoBoe 3arpsi3HEHHE OKPYXKAIOIIEH Cpebl.

OJNEKTPOMArHUTHbIE BOJHBI. YCIOBHSI H3IYYEHHs DJIEKTPOMArHUTHBIX BOJIH.
B3anMHas OpHEHTAINS BEKTOPOB £ 1) 1» B MEKTPOMATHUTHOMN BOJHE.

CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHUE, TOISApU3aIus,
uHTepdepeHus u qudpaxus.
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[IIkama 53JEKTPOMAarHUTHBIX BOJH. lIpuMeHEHuEe 3JIEKTPOMATHUTHBIX BOJIH
B TEXHUKE U OBITY.

IIprHIMIBI paguOCBA3U U TeNEBUACHUS. Panuonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CpeJibl.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: MY3bIKAJIbHBIC
UHCTPYMEHTHI, pajap, paAuONpUEMHUK, TEJIEBH30p, aHTeHHa, TeneoH, CBU-meus,
YJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Llemoncmpayuu

OObpa3oBaHue U pacpoCTPaHEHHUE MOMEPEUHBIX U IPOAOIBHBIX BOJIH.

KoneOmtomnieecst T€10 Kak HICTOYHUK 3BYKa.

3aBUCHMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaAHUI.

HabutoieHue oTpakeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue nnrepepeHiinu u AuQpakiin MEXaHUIECKUX BOJIH.

AKyCTHUYECKHI PE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro IpUMEHEHHE.

Habmoienue cBsizu rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUTUTYAOU U 4aCTOTON
KOJIEOaHUH.

HccnenoBaHue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPAa)KEHUE, MPEIOMIICHHE,
noJisipu3anus, tudpakuus, uHTepdepeHIHs.

OObHnapy>xeHue nH(ppaKpacHoro U yabTpaduoneToBOro u3Iy4eHuN.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul, NPAKMUKYM
N3yuyeHue mapaMeTpoB 3ByKOBOM BOJIHBI.
N3yuyeHue pacrpocTpaHeHNs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPaHCTBE.

Tema 4. Onmuxka

[IpsiMosMHEHOE pPaAcpPOCTPAHEHUE CBETa B OJHOpPOAHOU cpene. Jlyd cBera.
To4eyHbIM UCTOYHUK CBETA.

OTtpaxxenue cBeta. 3aKoHbI OTpakeHus cBeta. [locTpoeHune wu3zo0paXkeHUi
B IUIOCKOM 3epkaie. Cdepuyeckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIOTHBIN IOKa3aTelb
npesnomieHusi. OTHOCUTENbHBIA TOKa3aTelb peaomiieHus. IIocToSHCTBO 4acTOThI CBETa
Y COOTHOUIEHWE JJIMH BOJIH IPU MEPEX0I€ MOHOXPOMATHYECKOTIO CBETA YEPE3 TPAHUILLY
paszena IByX ONTUYECKUX CPEI.

Xonx mydeit B mpusme. [ucnepcus ceta. CrnoxkHbIi coctaB 6enoro csera. L[ger.

Ilonnoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroa MOJHOIO BHYTPEHHETO
OTPAKEHUS.

Cobuparomie u pacceuBaromue JuH3bl. ToHkas nuH3a. DokycHOe paccTosiHue U
onTHYecKass CUJla TOHKOW  JIMH3BL.  3aBUCHUMOCTh  (DOKYCHOTO  PACCTOSIHUS
TOHKOM cQepuueckol JUH3bI OT €€ TeOMETPUM U OTHOCHUTEIHHOTO TOKa3aTess
IIPEIOMIICHUSL.

dopmyJiia TOHKOW JIMH3BI. Y BEJIMYEHHUE, JABAEMOE JINH30U.
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Xon Jyda, OPOLIEAIIErOo JWMH3Y MO NPOU3BOJIBHBIM YIVIOM K €€ TIJaBHOU
onTuueckoit ocu. [loctpoenre n300pa>keHni TOUKH U OTpE3Ka NMPSIMON B COOMPAIOIIUX U
paccenBarMIMX JIMH3aX U UX CUCTEMAX.

OnTuueckue mupubopsl. Paspemaromast crmocoOHOCTh. [7Ma3 kak onTuyeckas
cUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOUN OIITHUKHU.

BonnoBas ontuka. UnaTepdepenius cBera. KorepeHTHbIE MCTOYHHUKHU. Y CIIOBUS
HAOJIOICHUSI MaKCUMyMOB M MHUHHUMYMOB B MHTEP(PEPEHIIMOHHOW KapTUHE OT JBYX
KOT€PEHTHBIX UCTOYHUKOB. [IpuMepsl KilacCuyecKnX HHTEPPEPEHIITMOHHBIX CXEM.

Hudpakmus csera. JudpakunonHas pemérka. YCIoBHE HAOMIONEHUS TJIABHBIX
MaKCUMYMOB IpHY NaJ€HUU MOHOXPOMATUYECKOIO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckre ycTporucTBa U TEXHOJOTHUECKHE MPOLECCHI: OYKH, JIYIa, MEPUCKOII,
dboToanmapat, MHUKpPOCKOI, TMPOEKIMOHHBIM amnmapar, MpPOCBETIECHUE ONTHUKH,
BOJIOKOHHASI OTITUKA, TU(PAKIIMOHHAS pEeHIETKA.

Llemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue npeaoMiIeHMsI CBETA.

Habumoienue nmoHoro BHyTpEeHHETro oTpakeHusi. Mojiens CBEeTOBOIA.

HccnepoBanue Xoa CBETOBBIX MYYKOB YEPE3 MIIOCKONAPAUIEIbHYIO IIIACTUHY U
pU3MY.

HccnenoBanue CBOMCTB M300pakeHUI B TMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habmronenue nnrepdepeHiiuu cpera.

Habmoienue 1BeTOB TOHKUX TIEHOK.

Ha6nronenue nudpaxium cBera.

Nzydenne quppakimOHHON PEIIETKH.

Habmonenue audpakiimOHHOTO CIIEKTpA.

Habutoienue nucnepcuu cBera.

Habutoienue nossipu3anuu cBeTa.

[IpuMeHeHre NOaSIPOUIOB ISl H3YUYECHHSI MEXaHUYECKUX HAITPSHKEHUM.

Yuenuueckuui sxcnepumenm, 1abopamopruvle pabomsi, NPAKMUKYM

H3mepenune nokaszaTesns MpeaoMIIeHUS CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAcCTOSHUS OT BeIlleCTBa (Ha MpUMepe
KUJIKUX JIMH3).

H3mepenne poKyCHOro pacCTOSHUS PACCEUBAIOIINX JIUH3.

[Tomyuenune n300pakeHus: B CUCTEME U3 TUIOCKOTO 3epKajia U JTUH3BI.

[Tonyyenue nzo0paskeHus B CUCTEME U3 ABYX JIHH3.

KoHcTpynpoBanue TeJIecKOn4eCKUX CHCTEM.

Habmonenue mudpaxium, nuHTEp)EpEHIINN U MOJISIPU3ALIUY CBETA.
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N3ydenue nonsipuzanuu CBETa, OTPAXKEHHOTO OT OBEPXHOCTH IUAJIEKTPHKA.

N3yuenune naTepdepeHITNH JIa3epPHOTO U3ITYICHHS Ha IBYX IIEIISX.

Ha6nronenue nucnepceuu.

Hab6nronenue u uccienoBanue 1u(pakimOHHOTO CIIEKTpa.

N3mepenune InMHbI CBETOBOW BOJIHBI.

[lonydyeHue cnekTpa W3JIy4EHUs CBETOAMOJA MpPU TOMOIIM JUGPaKIMOHHON
PELIETKH.

Pa3znen 6. OCHOBBI CleNIHAIBLHOM TEOPUH OTHOCUTEJILHOCTH

['paHnupl NPUMEHMMOCTH KJIACCUYECKOW MexaHuKH. llocTynmarsel crenuanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBan. I[IpeoOpaszoBanus Jlopenma. YciaoBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEMJICHUE BpPEMEHU U
COKpAILEHUE JITTUHBI.

DHEprus ¥ UMITYJIbC PEISATUBUCTCKON YAaCTUIBI.

CBs13b MacChI C 3HEPTHUEHN U UMITYJIBCOM PEJISITUBUCTCKON YaCTUIIbI. DHEPTHUS TTOKOS.

TexHH4eckne YCTPOMCTBA M TEXHOJOTHYECKHE IPOLECCHI: CIYTHUKOBBIC
MPUEMHUKHU, YCKOPUTEIH 3aPSIAKECHHBIX YaCTULL.

Vuenuueckuu sxcnepumenm, i1abopamopruie pabomsi, NPAKMUKYM
Omnpenenenre UMITyJIbCa U DHEPTHH PENATUBUCTCKUX YacTull (Mo ¢oTtorpadusim
TPEKOB 3apsKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanroBasi pusuka
Tema 1. KopnycKynapHo-601H080u Oyanuzm

PaBHOBECHOE TerIOBOE M3MydeHHE (M3TydeHHE a0COMIOTHO YEPHOTO Tena). 3aKOH
cMmenieHus Buna. ['unoresa [1inmanka o kBaHTax.

®OTOHBI. DHEPTHs U UMIYJIBC (POTOHA.

dororpdexr. Omwbitet A.I'. CroneroBa. 3akonbl (oTodddekra. YpaBHEHUE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosaddexra.

JlaBneHue cBeTa (B YaCTHOCTH, JIaBJIEHUE CBETa Ha aOCOJIIOTHO MOTJIOLIAIONIYIO U
a0COJIFOTHO OTpakaroIIyo noBepxHocTh). OnwiThl [1.H. JleGenena.

BosHoBbIe cBolicTBa yactun. Bosnsl ne bpounsa. Inuna BonHbl ne bpoina u
pa3Mepbl 00JacTH JIOKaIM3alUU JABWXKYIIEHCS dYacTullbl. KopmycKysaspHO-BOJHOBOM
nyanusMm. Judpakius 351eKTpoHOB Ha KpUCTaIax.

Crnenuduka wusmepeHuii B Mukpomupe. COOTHOLIEHUS HEOMpeaeIEHHOCTEH
['eitzenOepra.

TexHuueckue yCTpOHMCTBA M  TEXHOJOTMYECKHE TIPOLECCHI:  CIEKTPOMETD,
¢doTorIeMeHT, POTONATUNK, TYHHEIBHBIN MUKPOCKOII, COTHEYHAs 6aTtapesi, CBeTOAUO.

Jlemoncmpayuu

®otorh(hexT Ha yCTAaHOBKE € IIMHKOBOM TJIACTUHOM.

UccnenoBanue 3akoHOB BHEMIHETO (hoTodddekra.

UccnenoBanue 3aBHCHUMOCTHU COTIPOTHBIICHUS TIOJTYTIPOBOTHUKOB
OT OCBEILIEHHOCTH.
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CBeToanoI.
Conneunas O6arapes.

Vuenuueckuii sxcnepumenm, 1abopamopHuvle pabomsi, NPAKMUKYM
HccnenoBanue GpoTope3ucropa.
N3mepenne nmocrosiaHoM [l1anka Ha ocHOBe uccienoBanus Gporodrddexra.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA Y€PE3 CBETOIUO] OT HATIPSIKCHHSI.

Tema 2. Quzuxka amoma
OnbIThl 1O HCCIEAOBAaHUIO CTpoeHus aroma. llinaHerapHas wmojenb arToma

Pesepdopna.

[Toctynatet bopa. U3nydenue u moriomieHre (GOTOHOB IMPU NEPEXoAe aToma
C OJIHOTO YPOBHS SHEPTUU HA JPYTOM.

Bunbl ciektpoB. ClIEKTp ypOBHEW 3HEPTUU aTOMa BOJIOPOJA.

CrioHTaHHOE U BBIHYXACHHOE U3JIy4eHHe cBeTa. Jlazep.

TexHnueckue ycTpoNCTBa U TEXHOJOTUYECKHE MPOIECCHI: CIEKTPAIbHBIA aHaU3
(cmekTpocKoI), Ja3ep, KBAHTOBbIA KOMIIBIOTED.

Llemoncmpayuu
Mopnens onsita Pesepdopna.
Habmronenue nuHelyaThIX CIEKTPOB.
YCTpONCTBO U ACUCTBUE CUETUYNKA MOHU3UPYIOIIUX YACTHLI.
Onpenenenne NIMHBI BOJHBI JA3€PHOTO U3Ty4YECHUS.

Yuenuuecxuii sxcnepumenm, nabopamopHvie pabomol, NPAKMUKYM

HaOnronenue nuHelyaToro CnekTpa.

UccnenoBanue crnekTpa pa3peKeHHOTO AaTOMapHOrO BOJOPOJAa W HU3MEPEHUE
nocTossHHON PunOepra.

Tema 3. @u3zuxka amomHnozo A0pa u I1eMeHmMapHbIX Yacmuy

Hyxknonnas moaens siapa [Neiizen6epra—MBanenko. 3apsin siapa. MaccoBoe 4uciio
sanpa. M30tormsl.

PannoaktuBHOCTh. Ajb(a-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacmaj.
["'amMmma-u3nyudenue.

3aKOH paMOAKTUBHOrO pacnana. PannoaktuBHbie M30TOMNBI B pupoae. CBoiicTBa
VOHW3UPYIOIIETO H3JIy4YEHHs. BiusHME pagvMOAaKTUBHOCTH HA JKUBBIC OPTraHU3MBI.
EctectBennslil pon uznyuenus. JJozumerpus.

DHeprus CBsi3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt Macchl sjipa.

SAnepusie peakuuu. Jlenenue u cunHrte3 saep. SnepHeie peaktopbl. [Ipobiemsr
YIOPABIISIEMOr0 TEPMOSAEPHOIO CHHTE3a. DKOJOIMYECKUE aCHEKThl pa3BUTHUS SACPHOU
DHEPreTUKH.

MeToabl perucTpanuu U NCCIIETOBAHUS JIEMEHTAPHBIX YACTHIL.

OyHAaMEHTAIbHBIE  B3aUMOJEWCTBUA. bapHOHBI, ME30HbBI W  JICOTOHBI.
[IpencraBnenne o CtaHaapTHON Moenu. KBapK-riirtooHHass MOAENb aIpOHOB.
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®dusuka 3a npeaenamu CtanaapTHON Mojenu. TémMHas MaTtepusi 1 TEMHas SHEPTHUSL.

EnuncTBO u3nueckoil KapTUHBI MUpAa.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: AO3UMETP, Kamepa
BunbcoHna, simepHblil peakTop, TEpMOSIEPHBIA peakTop, aToMHas OoM0a, MarHUTHO-
pe30oHaHCHas ToMorpadus.

Vuenuueckuii sxcnepumenm, 1abopamopHuie pabomol, RPAKMUKym
HccnenoBanue TpeKOB YacTUI] (110 TOTOBBIM (oTorpadusim).
HccnenoBanue paJuoakTUBHOTO (JOHA C UCHOJIB30BAaHUEM JI03UMETPA.
Nzyuenne normoiieHus: 0eTa-4acTUl] ATFOMUHHUEM.

Pa3nen 8. JiieMeHTBI acCTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTUSL acTpoHOMUHU. [IpuKiIamHOE M MHUPOBO33PEHUYECKOE 3HAYCHUE
acTpoHOMUU. [[pUMEHUMOCTD 3aKOHOB (PU3UKH JJ1s1 OOBSICHEHUS IPUPOIBI KOCMUYECKHUX
00BEKTOB.

Meroabl aCTpOHOMHYECKUX UcciieoBaHu. COBpEMEHHbIE ONTUYECKHUE TEJIECKOIIbI,
PaaMOTENECKOIIbI, BHEATMOC(EpHAsT aCTPOHOMHMUSI.

Bun 3Bé3nH0r0 HeOa. Co3Be3aus, sipkue 3BE3/bl, JIAHEThI, UX BUAMMOE IBUKECHUE.

ConHeuHas cucrema.

Connue. ConmneyHas akTUBHOCTh. lcTouHuK 3Heprun CoJHIA U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTepUCTUKU. Jluarpamma «CHEKTpalibHBIA KJlacec —
CBETUMOCTh». 3BE3/IbI TJIABHOW TOCJIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JUISI 3BE3] TJIABHOM MOCJIENOBATEIBLHOCTA. BHyTpEeHHEE CTpOoEHHE 3BE3.
CoBpeMeHHbIE TPEACTABICHUS O IPOUCXOKAECHUU U 3BotoMKU ConHIA U 3BE3/. DTarbl
JKU3HU 3BE3.

Muieunsiii [1yTs — Hama ["anaktuka. [Tonoxxenue u nemxenue CoiHia B ['anakTuke.
Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B SIAPaX rajJakTHK.

Bcenennas. Pacmiupenue BcenenHoil. 3akon Xa00sa. Pa3Oeranue rajgakTuk.
Teopus bosibioro B3psiBa. PEIMKTOBOE H3TydYEHHUE.

Macmrabnas ctpykrypa Beenennoii. Metaranaktuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus
HaGnronenust 3BE3gHOTO HEOA HEBOOPYKEHHBIM TJ1a30M C  HCIOJIb30BAHHEM
KOMITBIOTEPHBIX TPUJIOKECHUNA JJIsl OMPEACIICHUs] TOJOKEHUS HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/1usi CEeBEPHOro MOJIyIIapus U SpKUE 3BE3IBI.
Hab6nronenus B reneckor JIyHbI, m1aHeT, TYMAHHOCTEHN M 3BE3THBIX CKOTUICHHA.

Pu3nyecKuil NPAKTUKYM

CriocoObl n3MepeHus: (GU3NYECKUX BEIMYMH C HCIOJIB30BAHHUEM AaHAJIOTOBBIX M
U(POBBIX HU3MEPUTETHHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCONIOTHBIE M OTHOCHUTENIbHBIE MOTPEIIHOCTH H3MEPEHUN (PU3NYECKUX BEIHYHUH.
O1neHKa rpaHul] HOTPEUIHOCTEN.

[IpoBeneHNEe KOCBEHHBIX W3MEPEHHM, MCCIEIOBAHUN 3aBHCUMOCTEH (PU3MUECKHUX
BEJIMYMH, TMPOBEpPKAa MPEMJIOKEHHBIX TUMOTe3 (BbIOOPp U3 paboT, OMHCAHHBIX
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B TEMaTHUUYECKHUX paslenax «YUEHUYECKHH SKCIEpUMEHT, JabopaTopHble padoThl,
IPAKTUKYM»).

O06o01maronee NOBTOPEeHUE

O0o0meHrne U cUCTeMaTU3alMs COAEepX aHUs pa3lenoB Kypca «MexaHuKay,
«MonekynspHas (pu3mka U TEpMOAMHAMUKA», «DIEKTpoauHamuka», «Komebanus u
BOJIHBI», «OCHOBBI CHEIMAIbHOW TEOPUU OTHOCHUTENIbHOCTH», «KBaHTOBasi (hu3HKay,
«DNIEeMEHTHI aCTPOHOMUU U aCTPOPUIUKIY.

Ponp pu3uku u acTpOHOMHUM B SKOHOMUYECKOW, TEXHOJIOTHYECKOU, COIMMAIEHON U
ITHUYECKON cdepax NeATeIbHOCTH YENOBEeKa, POJib U MeCTO (DU3UKH M aCTPOHOMHH
B COBPEMEHHOW  HAy4YHOM  KapTMHE  MHUpa,  3HAUYEHUE  OMNUCATEJIBHOM,
CUCTEeMATU3UPYIOIICH, OOBSICHUTETPHOM M MPOTHOCTUYECKOW (PYHKIHMH (U3HUECKOM
TEOpUH, POJib (PU3MUECKON TEOpUH B (POPMUPOBAHUU MPEACTABICHUN O (PU3MUECKOU
KapTHHE MHpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX IIPEACTABICHAN O IIPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenne kypca ¢pusuku yriyoséHHoro ypoBHs B 11 kiacce ocyuiecTBisieTcs
C yU4€TOM COJIepKaTEeNbHBIX MEXIIPEAMETHBIX CBSI3€ ¢ KypcaMu MaTEMaTUKH, OMOJIOTHH,
XMUMHHU, Teorpauu 1 TEXHOJIOTUH.

MesicnpeOmemmnvie nouamus, C6A3AHHbIE C U3YUEHUEM MEMO008 HAYUHO20
no3nanus: SABICHUE, HAy4YHbIN (akT, runoresa, pusnyeckas BEIUYUHA, 3aKOH, TEOPUS,
HaAOJIIOJICHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJAEIb, HM3MEPEHUE, IMOIPEUIHOCTU
U3MEPEHU, N3MEPUTENbHBIE TPUOOPHL, LIUPPOBas 1a00paTOpHs.

Mamemamuxka: Peumienue cuctemsl ypaBHeHUH. Tpuronomerpuiyeckue QyHKIHH:
CHUHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
BekTopbl M MX NpPOEKIMH HAa OCH KOOPJMHAT, CIOKEHHE BEKTOpOB. lIpon3BoaHbIe
ayieMeHTapHbIX (yHKUUH. [Ipu3Haku noo0us TpeyroibHUKOB, ONPEAEIECHUE MO
IUIOCKUX (UTYp U 00BEMA Te.

Buonozua: snekTpruyeckue sIBICHUS B )KUBOM NPUPOJIE, KOJIeOATENbHbIC TBUKCHHS
B JKMBOW HPUPOJE, DKOJOTMYECKUE PHUCKH IIPU IPOU3BOJCTBE IIIEKTPOIHEPIUH,
AIIEKTPOMArHUTHOE 3arpsi3HEHHE OKPYXKAOLIEH Cpebl, YJIbTPa3BYKOBas IWAarHOCTHKA
B MEAMIIMHE, ONITUYECKHUE SIBJICHUS B )KUBOU NPUPOJE.

Xumusn: CTPOEHUE aTOMOB U MOJIEKYJ, KpUCTAJUIMYECKasl CTPYKTypa TBEPABIX Tell,
MEXAaHU3MbI 00pa30BaHUs KPUCTAUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHAIU3.

Teozpagpus: marHuTHBIE MOJIIOCA 3€MIIM, 3aJI€KU MArHUTHBIX pyJ, QoToChEMKA
3€MHOM MTOBEPXHOCTH, cericMorpad.

Texnonozua: TUPUMEHEHHE  TIOCTOSIHHBIX ~ MAarHUTOB,  AJIEKTPOMAarHuTOB,
3NIeKTpoABUTraTENb SIKOOU, TeHepaTop MEPEMEHHOT0 TOKA, MHAYKIIMOHHAS Meub, TUHUU
JIEKTpOIIepeaay, 3JIEKTPOJBHUraTelb, pajgap, pPaauONpPUEMHHK, TEJIEBU30pP, AHTECHHA,
tesnepon, CBY-neus, ynbTpa3ByKoBas JUarHOCTUKA B TEXHUKE, IPOCKIIMOHHBIN armnapar,
BOJIOKOHHAsl ONTHKa, COJHEYHas Oarapesi, CIYTHUKOBblE NPUEMHUKH, sAepHast
HHEPreTHKa U SKOJIOIMUECKHUE aCIIEKThI €€ Pa3BUTHS.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTaThl OCBOEHUS y4eOHOro mnpeamera «Du3MKa» TOIKHBI
OTpakaTb ~ TOTOBHOCTh M  CHOCOOHOCTh  OOYy4YalIIMXCA  PYKOBOJACTBOBATHCS
chopMUPOBAaHHONW BHYTPEHHEW TMO3WIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTAIMI, TO3UTUBHBIX BHYTPEHHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
LEHHOCTSIM POCCUUCKOT0 0O0IIecTBa, PaCHIMPEHUE MKU3HEHHOrO ONbITa W OMbITa
JEATENPHOCTH B IMPOLIECCE peAM3alMi OCHOBHBIX HAIPAaBJICHUN BOCIHUTATEIbHOU
NEATEIIbHOCTH, B TOM YHCJIE B YAaCTHU:

1) rpamaaHCKOro BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTb TPAXKIAAHCKOM TMMO3UIIMH OOYYaloIIerocsi Kak AaKTUBHOIO
Y OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTRA;

MIPUHSATHE TPaAULIHOHHBIX 00IIIEYEI0BEUECKUX T'YMaHUCTHYECKUX
1 IEMOKPATUYECKHUX LICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYKO JEATEIIbHOCTh B HMHTEPECAX TIPAXKIAHCKOIrO
0011ecTBa, y4acTBOBaTh B CAMOYITPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHME B3aUMOJEHCTBOBATH C COUAIbHBIMA UHCTUTYTAMHU B COOTBETCTBUHU C UX
GYHKIUSIMY 1 Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUW U BOJIOHTEPCKOM JAEATEIbHOCTH;

2) maTPpUOTHYECKOr0 BOCIIMTAHMSA:
c(hOpPMUPOBAHHOCTH POCCUNCKOMN TPAXKIaHCKON MICHTUYHOCTH, MaTPHOTU3MA;
LHEHHOCTHOE OTHOWIEHME K TIOCYJApCTBEHHBIM  CHMBOJIAM, JTOCTHIKEHUSIM
POCCUHCKUX YUEHBIX B 001aCTH (PU3NKH U TEXHHKE;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTyallMI0 ¥ TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPHUEHTHPYSCh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI W LIEHHOCTH, B TOM YHUCIE
B JIEATENBLHOCTH YYEHOTO;

OCO3HaHME JMYHOIO BKJIaJla B MIOCTPOCHHUE YCTOMYMBOIO OYAYIIETO;

4) 3CTeTHYEeCKOT0 BOCIIUTAHUS:
ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOUYas SCTETUKY HAyYHOTO TBOPYECTBA,
pUCyIIero (pu3NYecKoil HayKe;

5) TpyaoBOro BOCIMTAHMS:

MHTEpEC K paziuyHbiM cepaM mpodeccHoHanbHON N1eITebHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKON M TEXHUKOW, yMEHHE COBEpLIaTh OCO3HAHHBINA BbIOOP Oymyuiei
npodeccun u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

30



TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOpa30BaHUIO B 00J1aCTH (DU3UKH
Ha NMPOTSHKEHUH BCEU )KU3HMU;

6) ’K0J10rMYeCcKOro BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH 3KOJIOTUYECKOU KYJIbTYpPbl, 0OCO3HAHUE TII00ATBHOI0 XapaKkTepa
HKOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAHUE M OCYLIECTBJIEHUE JEVCTBUM B OKPYXKAIOLIEH CpPEAE HA OCHOBE
3HAHUS LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

Pacimmpenue onbiTa AESTENBHOCTH 3KOJIOTMYECKON HAINPABIEHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3BUKE;

7) HEHHOCTH HAYYHOI'O IIO3HAHMSA:

Cc(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (PU3NUECKON HAYKH;

OCO3HaHHUE LEHHOCTH HAay4YHOW JESATEIbHOCTH, TOTOBHOCTh B IIPOLIECCE MU3YUECHUS
(U3MKM  OCYIIECTBIATh  HPOEKTHYHD U HCCIENOBATENIbCKYIO  JI€ATEIbHOCTD
WHIUBUYaJIbHO U B TPYyIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE YueOHbIE eiiCTBUS
Ba3oBble Jornueckue 1eMCTBUA:

CaMOCTOSITENILHO (DOPMYJIMPOBATh U aKTyaJIU3UPOBaATh MPOOJIEMyY, paccMaTpUBATh
€€ BCECTOPOHHE;

ONPEAETATH LENU ACATEIbHOCTH, 3aJ]aBaTh MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUUS B PACCMATPUBACMBIX (PU3UYCCKUX
SIBJICHUSX;

pa3zpabaTeiBaTh IUIAH pEHICHUS MPOOJeMbl ¢ YyYETOM aHal3a HMMEIOIINXCS
MaTepHUaJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€STEIBHOCThH, OLIEHUBATH COOTBETCTBUE PE3YJIHLTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUM NESITEIbHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATH PA0OTY B YCIOBHUSAX PEaTbHOI0, BUPTYAIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBITIICHUE TIPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble uccien0BaTeIbCKUE TeHCTBUS:

BJIAJICTh HAYYHOW TEPMHUHOJOTHEH, KIOUEBBIMUA TMOHATUSIMUA H METOAAMHU
(bu3nYeCKO HAYKH;

BJIAJI€Th HaBBIKAMH Y4YCOHO-MCCIIEIOBATEILCKOM W TPOEKTHOM JEATEeIbHOCTU
B obOmacti (U3MKHA, CIMOCOOHOCTHIO W TOTOBHOCTHIO K CaMOCTOSITEILHOMY IOUCKY
METOJIOB PEIICHHS 3a7a4 (PU3NUECKOTO COACPKAHUS, TPUMEHEHUIO PA3TUIHBIX METOIOB
MMO3HAHMS;

BJIAJICTh BUJAMHM  JICSITECIBHOCTHM IO TIOJYYEHUIO HOBOTO 3HAaHUS, €ro
WHTEPIpETANH, TPEoOPA30BAHUIO M MPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX CUTYaIHSIX,
B TOM YHCJI€ TIPU CO3JJaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (PU3HKU;
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BBISIBJISITh PUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJIU3UPOBATh 3a/1auy, BbIJIBUTATh
runoTesy e€ penieHus, HaX0UTh apryMEHTHI JUIsl J0Ka3aTeIbCTBA CBOUX YTBEPKIICHUM,
3a/1aBaTh MapaMeTphbl U KPUTEPUU PELICHHUS;

aHaJIM3UPOBATh TMOJYUYCHHBIE B XOJ€ PEIICHUS 3a7ayd PEe3yiIbTaTbl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTb, TPOTHO3MPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh ®  (OpMyIUpOBaTh COOCTBEHHBIE 3amadyd B  00pa30oBaTEIbLHOU
NESATEIbHOCTH, B TOM YHCIIE NIPU U3YYCHUH (PUBUKY;

JaBaTh OLIEHKY HOBBIM CUTYaIIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCHTh 3HAaHUA 1O (U3UKE B  TPAKTUYECKYIO  00JIacTh
KU3ZHEICSITEIIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX NPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OpUrMHAIbHBIEC TOJAXOAbI U PELICHUS;

CTaBUTH MPOOJEMBI U 33/1a49H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHU.

Pabora ¢ undopmanueii:

BJIQJIETh HAaBBIKAMHM TONydeHUs wuHPopMmammu (U3NYECKOTO COJEPIKaHUs
U3 MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIILHO OCYLIECTBIISATh ITOHMCK, AaHaJM3,
CHUCTEeMATH3alMI0 U MHTEpPHpeTanni0 WHGOPMAlUU pa3IUYHBIX BUIOB U  (PopM
IpeACTaBIICHUS;

OLIEHUBATh JTOCTOBEPHOCTH HH(OpMAIINY;

UCIIOJIb30BaTh CpeACTBa MH(GOPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN
B PpEUICHWH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHU3AllMOHHBIX  3a/a4
c coOmtofgeHueM TpeOOBAaHUI HPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M O3TUYECKUX HOPM, HOPM HUHGOPMAIMOHHOMN
0E€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UUECKOTO COJEpKaHMs B Pa3NHUHBIX (popmarax ¢ yué€Tom
Ha3Ha4YeHUs MHQOpPMAIMM U LEJEBOM ayJUTOPUHU, BBHIOMpPAs ONTHUMAIbHYIO (GopMy
NPEeCTAaBICHNUS U BU3yaIH3alHiH.

KomMMmyHUKaTHBHBIE YHUBeEpPCAJbHbIE YUeOHbIe JeiiCTBUS:

OCYIIECTBJIATH OOIIEHNEe HA YPOKax (PM3UKH U BO BHE-YPOUHOU JACATEIHHOCTH;

pacno3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTYaIM B CMSITYaTh KOHMIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CpEICTB;

MOHUMATh U UCIIO0JIB30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbLHON pabOThI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUH ¢ Y4ETOM OOITUX HHTEPECOB,
1 BO3MOXKHOCTEH Ka)KJ0ro 4JIeHa KOJJICKTHUBA;

MMPUHUMATH LEJIM COBMECTHOMU JIESATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUS 110 €€ JOCTUXKEHHIO: COCTABJIATH IUIAH IEMCTBUM, PACTIPEIEIISTh POJIU C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pE3yIbTaThl COBMECTHOM PabOTHI;

OIICHMBAaTh KAa4€CTBO CBOETO BKJAJa M KaXJOr0 y4acTHHKA KOMaH/Ibl B OOITUI
pe3yJbTar Mo pa3paboTaHHBIM KPUTEPUSIM;
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npemiaratb HOBBIC IIPOCKTHI, OLCHHBATbL HACH C TIO3HMIMKM  HOBHM3HEI,
OPUTUHAJIBHOCTH, HpaKTquCKOﬁ 3HAYUMOCTH,

OCYHICCTBIIATh MO3UTUBHOC CTPATCTHUYCCKOC IMMOBCACHNUC B PA3JIMYHBIX CUTyallUAX,
MMPOABJIATH TBOPUCCTBO U Boo6pa>1<eHHe, OBITH HMHHUIIMAaTHUBHBIM.

PerynsitTuBHble YHUBepPCAJIbHbIE Y4eOHbIE JeMCTBUA
Camoopranmsanms:

CaMOCTOSITENIbHO OCYIIECTBIIATh [MO3HABATEIbHYIO JESATEIBHOCTH B 00JIaCTH
(GU3UKK U ACTPOHOMMH, BBISIBISTH TPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHbIE
3a/1a4u;

CaMOCTOSITEJIbHO COCTAaBJISATH IUIAH PEUIEHUs PACUETHBIX U KAaYECTBEHHBIX 3a]1ad,
IUIaH  BBIMOJHEHUS MPAKTUYECKOM paboThl € YYETOM HMEIOIIMXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTEHUH;

JABAaTh OLIEHKY HOBBIM CUTYyAalLUsIM;

paciupsTh paMK1 y4€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apIYMEHTUPOBATH €70, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pEILICHUE;

OIIEHUBATh MPUOOPETEHHBIHN OBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYIUIMH B 00JIacTH (PU3UKH,
MOCTOSIHHO MOBBINIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBI HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEIISAM;

BJA/I€Th HABBIKAMM IO3HABATEJILHOM PEeQIIEKCHMM KaK OCO3HAaHUs COBEPIIAEMBIX
JNEUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, NX PE3YJIbTATOB U OCHOBAHUM;

UCIOJb30BaTh NPUEMBI pediekcuu Ui OLEHKU CUTyalud, BbIOOpa BEPHOIrO
pelLIeHus;

YMETH OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELLICHHUS 10 UX CHUKECHUIO;

MIPUHUMATh MOTUBBI U ApTYMEHTBI IPYTUX [IPH aHAIU3E PE3YJIBTATOB JIESITEIBHOCTH;

IPUHUMATh ce0sl, TIOHUMas CBOM HEIOCTATKU U JOCTOMHCTBA,

IPUHUMATh MOTHUBBI U apTYMEHTHI IPYIUX IIPU AHAIU3€E PE3YJIbTATOB JEATEIBHOCTY;

IpU3HaBaTh CBOE IPABO U IPABO APYTUX HA OIIUOKH.

B 1mponecce nOCTMKEHHMS JMYHOCTHBIX pE3YyJIbTATOB OCBOCHMS IPOTIPAMMBI
10 U3MKe VI YPOBHS CpeHEro 00111ero 00pa3oBaHusl y 00Y4arolMXCsl COBEPILIEHCTBYETCS
IMOYUOHATILHBIN UHMENLIEKm,, TPEANOIAraoIiui cOPMUPOBAHHOCTb:

CaMOCO3HAHUs, BKJIOYAIOMIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBLHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTUSL COOCTBEHHOM 3MOLMOHAIBHON chepbl, OBbITH
YBEpPEHHBIM B ceO¢;

CaMOpETyJINPOBAHUs, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MTOBEICHNUE, CIOCOOHOCTh a/lallTUPOBATHCS K SMOLIMOHATIbHBIM
U3MEHEHUSIM U MPOSIBISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;
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BHYTPEHHEW MOTHUBAIIMHU, BKIIOYAIOIIEH CTPEMJIEHHE K JAOCTHUXKEHHUIO LEIH HU
yCIieXy, ONTHMHU3M, HWHHUIIMATUBHOCTb, YMEHHME JAEHCTBOBATh, MCXOISl M3 CBOMX
BO3MOXKHOCTEH;

SMITATHM, BKJIIOYAIONIEH CHOCOOHOCTh ITOHMMAThL SMOLMOHAILHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €T0 MPHU OCYIICCTBICHUH OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBUIO U
COIEPEKNBAHUIO;

COITMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIUKTHI.

ITPEAMETHBIE PE3YJIbTATDBI

K xoHity 00yuyenus B 10 kiacce npeaMeTHbIE pe3y/IbTaThl HA YIUIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(POPMHUPOBAHHOCTD Y O0YYaIOIUXCSl YMEHUM:

INOHUMAaTh posib (PU3UKU B HKOHOMUYECKOM, TEXHOJIOTMUYECKOM, HKOJIOTHYECKOM,
COLIMATIbHOW U 3THYECKOU cepax AesATENbHOCTH YelIOBEKa, POJib U MECTO (DU3HKHU
B COBPEMEHHOM  HAay4yHOM  KapTMHE  MHpa,  3HAYCHHE  ONMCATEIbHOM,
CUCTEeMATU3UPYIOIICH, OOBSICHUTENPHOM M MPOTHOCTUYECKOW (GYHKIUN (usnueckoi
TEOPUU — MEXAHUKH, MOJIEKYJISIPHOW (PU3MKH M TEPMOJUHAMHKHU, POJIb (PU3NUECKOU
TEOpUU B POPMUPOBAHNUHN NPEICTABICHUNA O PU3NIECKON KAPTUHE MUPA;

pa3ianyaTh YCIOBUS NPUMEHUMOCTH MOJeNed (U3NYECKUX TeNl U TMPOIECCOB
(s1BJIEHHMI): MHEpLMAJIbHAs CUCTEMA OTCYETa, aDCONIOTHO TBEPJOE TENO, MaTepUasbHas
TOYKA, PAaBHOYCKOPEHHOE JBWXKEHHE, CBOOOJHOE TajJeHue, aOCOJIOTHO YIpyras
nedopmariusi, aOCOJIOTHO YIPYroe M aOCOJIOTHO HEYIPYroe CTOJKHOBEHHS, MOJIEIH
rasa, >KMJIKOCTH U TBEPAOTO (KpUCTAIIIMYECKOI0) TN, UCaIbHbIN I'a3, TOUCYHbIHN 3apsi],
OJIHOPOJTHOE 3JIEKTPUYECKOE TOJIE;

paznuyaTh yCIOBHS (TPaHUIIBI, 00JACTH) MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB,
NOHMMAaTh BCEOOIIMH XxapakTep (yHIAMEHTaJIbHBIX 3aKOHOB M OIPaHMYEHHOCTH
VCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh M OOBICHATH MEXaHUYECKHE TPOLECChl U SABJICHUS, UCIOIB3YS
OCHOBHBIE TIOJIO)KEHUST M 3aKOHbl MEXAHMKH (OTHOCUTEIBHOCTb MEXAHUYECKOTO
IBUKEHUSI, (DOPMYJIbI KMHEMATHUKU PABHOYCKOPEHHOI'O JABMXKEHHUS, IPeoOpa3oBaHUs
["anunes Ayt CKOPOCTH U MEPEMEILIEHHUs], 3aKOHbI HbI0TOHA, MPUHIIMI OTHOCUTENBHOCTH
["anunes, 3akOH BCEMUPHOIO TATOTEHUS, 3aKOHbl COXPAHEHUS HUMIyJbCa MU
MEXaHUYECKOM AHEPruH, CBA3b PaOOTHI CHUJIBI C U3MEHEHHEM MEXaHHYECKOW SHEpruw,
yCIOBUSL PABHOBECHUS TBEPAOrO TeNa), MPU HSTOM HCIOJIB30BATh MaTeMaTHYECKOE
BBIPQKEHUE 3aKOHOB, YKa3bIBaThb YCIOBUS IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB:
npeobpaszoBanuii ["anumnes, BTOporo u Tpetbero 3akoHoB Hpl0TOHA, 3aKOHOB COXpaHEHUs
UMIIYJIbCa U MEXAHUYECKON YHEPIHH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

aHAJIN3UPOBATh U OOBACHATH TEIJIOBBIE ITPOLIECCHI U SIBJICHUS, UCIIOJIb3YSl OCHOBHBIE
nosoxkennss MKT 1 3akOHBI MOJIEKYIISIPHOM (PU3UKK M TEPMOJIUHAMUKY (CBSI3b 1aBJICHUS
UJICAJIbHOTO Ta3a CO CPEAHEM KUHETUYECKOM JHEpPrued TEIUIOBOIO JBHKECHUS H
KOHIIEHTpALMEN €ro MOJIEKYJI, CBA3b TEMIIEPATYPHI BELLIECTBA CO CPEAHEN KUHETUUECKON

34



DHEPrUEeN TEIUIOBOTO JIBM)KEHUS €ro 4YacTUll, CBA3b JABJICHUSA HWICAJbHOIO Tas3a
C KOHIIEHTpAaLMEN MOJIEKYJI M €r0 TeMIEPATypou, ypaBHeHue MeHnneneeBa—Knanelipona,
NEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS SHEPIUHU B TEIIOBBIX IMPOIIECCAX),
IIPX 3TOM MCIOJb30BATh MATEMATUUYECKOE BBIPAXKECHHUE 3aKOHOB, YKAa3bIBATh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeiipoHa;

aHAIM3UPOBATh M OOBICHATH JJIEKTPUUECKHE SIBJICHMS, HCIOIb3YyS OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI AJIEKTPOJIMHAMUKY (3aKOH COXPAHEHMS DJIEKTPUUYECKOTO 3apsiia,
3akOH KyJnoHa, MOTEHIHAIBHOCTD 3JIEKTPOCTATUYECKOTO TTOJIs, PUHIUI CYNIEPIIO3ULIAN
ANEKTPUYECKUX TOJIEH, TP ITOM YKa3biBasl yCIOBHS NMPUMEHUMOCTH 3akoHa KyinoHna, a
TaKK€ NPAKTHYECKM BaXXKHbIE COOTHOLIEHWA: 3akoHbl Oma sl ydacTKa LENH MU
JUIS. 3aMKHYTOM d3JIeKTpUYecKOW 1enu, 3akoH Jxoyns—Jlenna, mpaBuina Kupxroda,
3akoHbl Dapazes AJs ANEKTPOIU3a);

OMHCHIBATh (PUBMUECKHE TIPOIECCHl W  SBICHUS, WCIOJB3Yysl  BEIMYHHBL:
MEPEMENICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJa U CUCTEMBI TEJN, CHJIA, MOMEHT
CUJIbl, JABJICHHWE, MOTEHIMAJbHAs HDHEPIHs, KUHETUYECKas DSHEpPrus, MeXaHW4yecKas
9HEprus, paboTa CHJIbL, IEHTPOCTPEMHUTENIbHOE YCKOpPEHHE, CUJla TSHKECTH, CHIIa
YOPYTrOCTH, CUJia TPEHHSI, MOIIHOCTb, SHEPTHS B3aUMOACUCTBUS Tejla ¢ 3eMi€il BOJIU3U
e€ TMOBEPXHOCTU, DHEPTrHUsl YHpyroi nedopmanuu MNpyKUHBI, KOJHYECTBO TETUIOTHI,
abCcomoTHAs TeMmIepaTypa Tena, paboTa B TEPMOJIWHAMHUKE, BHYTPEHHSIS JHEPTHUS
UJaIbHOIO0 OJHOATOMHOTO Ta3a, padoTa UIE€abHOTO r'a3a, OTHOCUTENbHAS BIAKHOCTh
Bo3ayxa, KIIJI wuaeanbHOro TEIJIOBOIO  JIBUTATENsl;  JIEKTPUUYECKOE  IMOJIE,
HaNpsHKEHHOCTD AJIEKTPUYECKOTO TOJISA, HANPSHKEHHOCTH IOJS TOYEYHOIO 3apsna WU
3apSKEHHOTO 11apa B BAKYYME U B IUAJICKTPUKE, MOTEHUHAI AIEKTPOCTATUYECKOTO OIS,
Pa3HOCTh MOTEHLHMAJIOB, 3JIEKTPOJBHKYIAs CUja, CUJa TOKA, HAPSKEHUE, MOIIHOCTh
TOKQ, JIEKTpUUYECKasi EMKOCTh IJIOCKOTO KOHJIEHCATOPA, CONPOTHUBIICHUE YyJacTKa LENU
C TMOCIEOOBATEbHBIM W MAPAJJIEIBHBIM COCIWHEHUEM PE3UCTOPOB, DSHEPIUs
AIIEKTPUYECKOTO NOJIsI KOHAEHCATOPA;

OOBACHATH OCOOEHHOCTH TPOTEKaHUS (PUINYECKUX SBJICHHUM: MEXaHUYECKOe
JBIDKEHWE, TETUIOBOE IBMYKCHIE YACTHUI] BEIIECTBA, TETUIOBOE paBHOBECHE, OPOYHOBCKOE
newkenue, muddysus, UCHapeHWe, KUIMCHWE ¢ KOHJCHCAIWs, IUIABJICHHE U
KpUCTAJLTN3a1Us, HaIIPaBJICHHOCTb TeIUIoNEepeaayH, ANEKTpU3aLUs TET,
HKBUITOTEHIHAIBHOCTh OBEPXHOCTH 3aPSKEHHOIO MPOBOIHUKA;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTU OJHOUN (DU3UYECKOI BEIMYUHBI OT APYrou
C HCHOJIb30BAHHEM TMPSAMBIX HM3MEPEHHI, NPU O3TOM KOHCTPYMPOBATh YCTAaHOBKY,
(bUKCUpPOBaTh PE3yJbTaThl TMOJYYEHHON 3aBUCUMOCTH (DM3MUYECKUX BEIMYUH B BUJE
rpaguKkoB C Yy4ETOM aOCOJIOTHBIX TMOTPEITHOCTEH W3MEPEHU, JeTaTh BBIBOJIBI
10 pe3yJIbTaTaM UCCIICIOBAHMS;

MPOBOJIUTh KOCBEHHBIC M3MEPEHUS (DU3UYECKUX BEIMYMH, TIPU STOM BBIOWPATh
ONTUMANbHBIA METOJ, M3MEpPEHHUs, OICHUBATh aOCOJIOTHbIE U OTHOCHTEJIbHbIE
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;
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IPOBOJUTH ONBITBI IO MPOBEPKE MPEAJIOKEHHOW TUIOTE3bl: ILJIAHUPOBATh
HKCIEPUMEHT, COOMpPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIU3UPOBATh IIOJyUEHHBIE
pe3yJIbTaThl U JENIaTh BBIBOJ O CTAaTyCE MPEI0OKEHHON THITOTESHI;

co0roaTh npaBuiia 0€30MacHOro Tpya MpH MPOBEAECHNN UCCIIEIOBAHUN B paMKax
y4e€0HOro JKCHEPUMEHTa, MPAKTUKyMa U Y4eOHO-HCCIEAO0BATENbCKOM U IMPOEKTHOM
NESATEIIbBHOCTH € MCIOJIb30BAHUEM M3MEPUTEIBHBIX YCTPOICTB U J1a00OpaTOPHOro
000py1I0BaHuUS;

pemars pacd€THbIE 3a/ayd C SIBHO 3aJaHHOM M HESBHO 3aJJaHHOW (PM3HYECKOMl
MOJIEJIbIO: HA OCHOBAHWUHU aHAJIM3a yCJIOBUSI 00OCHOBBIBATh BHIOOP (PM3NUYECKON MOJENH,
OTBEUaroLell TpeOOBAaHUAM 3a/1a4H, IPUMEHSTH (POPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH U
OCTyJaThl (PU3MYECKUX TEOPUM IpPU HCIOJIB30BAHUM MAaTEMATUYECKUX METOJI0B
pelieHns 3aJad, MPOBOAUTH PACUEThl HA OCHOBAaHUM HMEIOIIMXCS JaHHbIX,
aHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METO/IbI PEILIEHUS C YUETOM IOJTYyUEHHBIX
pE3yJIbTATOB;

pelaTh KaueCTBEHHbIE 3a/aud, TPeOYIOLIUE IPUMEHEHUs 3HAHUW W3 pa3HbIX
pa3nenoB Kypca (M3MKM, a TaKKe MHTErpalud 3HaHUM M3 JpYruxX MpPEeIMETOB
€CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAUBATh JIOTMYECKYIO LEMOYKY pacCyKICHUI
C OIIOPOI HAa N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS;

UCIOJb30BaTh TEOPETUUECKUE 3HAHUSA NJs1 OOBSACHEHUS OCHOBHBIX IPHUHIIMIIOB
paboOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJOTUYECKHUX
IPOLIECCOB;

OPUBOJAUTH IPUMEPHl BKJIAJa POCCUHCKUX M 3apyO€KHBIX YUEHBIX-(U3UKOB
B Pa3BUTHUE HAYKH, B OOBSICHEHHE ITPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUM;

aHAJIM3UPOBaTh W OLEHUBATh IMOCIEJACTBUS OBITOBOM U MPOU3BOJCTBEHHOM
JESITEIbHOCTH YeNIOBEKa, CBSI3aHHOM C (PU3MYECKHUMH TMpoLeccaMu, C TO3ULUN
HKOJIOTUYECKOI O€30MMaCHOCTH, MPECTABICHUHN O pallMOHAILHOM MPUPOIOTIONIb30BAHHH,
a TaKXXe pa3yMHOM HCIIOJb30BaHUH JOCTUKEHUN HAYKU U TEXHOJIOTHUN JJIsI JAJIbHEUIIIETO
Pa3BUTHS YETOBEYECKOTO OOIIECTBA;

OPUMEHSTh pa3M4Hble CHocoObl paboTel ¢ wuHOpManmen QU3NIECKOro
COJIEp)KaHUsl C HCIIOJIb30BAHMEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTUH, MPHU
3TOM HCIOJIb30BaTh COBPEMEHHBIE HMH(POPMAIIMOHHBIE TEXHOJOTMU JJisl TIOHMCKa,
nepepaboTKi M TNpeAbsBICHUS Y4eOHON U HAyYHO-NOMYJSPHONM HH(OpMALUY,
CTPYKTYpUPOBAHHUS M UHTEpIpeTalud HHYOpPMAINH, TMOJIYYCHHOW W3 Pa3IUYHBIX
UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJYy4aeMyl0 HH(POPMAIUIO U OLICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCSI 3HAHUH, TaK U HA OCHOBE aHAIN3a UCTOYHHUKA
uHbOpMAaIHH;

MPOSBISATH OPraHU3AIMOHHBIE W TIO3HABATENbHBIE YMEHHS CaMOCTOATEIHHOTO
npuoOpeTeHUs] HOBBIX 3HAHWW B TMPOIECCE BBINOJHEHUS MPOCKTHBIX U y4eOHO-
UCCIIEIOBATENLCKUX padoT;

paboTaTh B IpyIIIE C UCIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX pOJIEH, IJIaHUPOBATh
pa®oTy TpYMNIbI, PAUOHAIBHO pPACHPEACNATh JEATEIbHOCTh B HECTAHAAPTHBIX
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CUTYAaIIUsX, aIEKBATHO OIEHUBAThH BKJIA/ KAKJOTO U3 YIACTHUKOB TPYIIIBI B PEIICHUE
paccMaTpuBaEeMOM MPOOIIeMEI;

OpOSIBIISITh  MOTHBallMi0 K Oyaymed  mpodeccHnoHabHON — IeATeIhbHOCTH
0 CIIEIUATBHOCTAM (PU3UKO-TEXHUIECKOTO MPOQUIIS.

K xoniry o6y4yenus B 11 kjacce nmpeaMeTHbIE pe3yIbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YYAIOIUXCSl YMEHUM:

INOHUMAaTh pOJib (PU3UKU B HKOHOMUYECKOM, TEXHOJOTMYECKOW, COLUAIBHON M
THYECKON cepax NeATEeIbHOCTH YeNIOBEKa, POJIb U MECTO (PU3MKU B COBPEMEHHOM
HAay4YHOM KapTHUHE MHpPA, POJIb ACTPOHOMUU B MPAKTHYECKOU AEATENBHOCTH YEJIOBEKA U
JalbHEHIIEM  HAay4YHO-TEXHUYECKOM  pa3BUTHH, 3HAYEHUE ONKCATENIbHOM,
CUCTEeMATU3UPYIOIIeH, OOBSICHUTENPHOM M MPOTHOCTUYECKOW (GYHKIMI (u3nueckoit
TEOPUH — DIIEKTPOJMHAMUKH, CHELUUAJbHOWM TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM
¢usuky, poab GuzndecKkol Teopun B (HOPMUPOBAHUM MPEACTABICHUN O (PU3NUYECKOM
KapTHHE MHpa, MECTO (PU3NYECKOM KapTUHBI MHpa B OOIIEM psAYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O IPUPOJIE;

pa3ianyaTh YCIOBUS NPUMEHUMOCTH MOJENed (PU3NYECKUX TeNl U TPOIECCOB
(sBNEHUI): OAHOPOAHOE DIEKTPUUECKOE U  OJHOPOJAHOE MArHUTHOE  TOJI,
rapMOHHUYECKHE KOJIEOAHUS, MAaTE€MaTUYECKH MAasTHUK, WACAIbHBIA MPYKUHHBIN
MasITHUK, TAPMOHUYECKUE BOJIHBI, UCATbHBIA KOJIEOATEIbHbIM KOHTYp, TOHKAs JIMH3A,
MOJIeJIel aTOMa, AaTOMHOT'O SIIpa U KBAHTOBOM MOJIEH CBETA;

paznuyaTh yCIOBHS (TpaHUIIBI, 00JACTH) MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB,
NOHMMAaTh BCEOOIIMH xapakTep (yHAAMEHTAJIbHBIX 3aKOHOB U OTPaHHMYEHHOCTH
VCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATH U OOBSICHATH 3JICKTPOMArHUTHBIE MPOIIECCHI U SIBJICHHUS, UCIIONIb3YS
OCHOBHBIE TIOJIOXKEHUSI M 3aKOHbl JJEKTPOJAMHAMHKMA U CHELHUAIBHOW TEOpUHU
OTHOCHUTEJIBHOCTH (3aKOH COXpaHEHUsl AJIEKTPUYECKOro 3apsjaa, cuia Amriepa, cuiia
JlopeHna, 3aKkOH OJJIEKTPOMArHUTHOM WHAYKUuHW, mpaBuino Jlenua, cBsazp OJJIC
CaMOMHAYKIIMH B 3JIEMEHTE IEKTPHUUECKON LIENH CO CKOPOCTHIO U3BMEHEHUS CUJIbI TOKA,
MOCTYJIAThl CIIEIUATBHON TEOPUHM OTHOCUTEIILHOCTH DUHILTEHHA);,

aHAJIU3UPOBaTh MU OOBACHATH KBAaHTOBBIE IIPOLIECCHI M SIBJICHUS, HWCIOJIb3Y
MOJIO’KEHUSI KBaHTOBOW (u3uku (ypaBHeHue DifHIITeHA 11t (oTodddexTa, mepBbIil U
BTOpOIl mocTynaTtsel bopa, mpUHLKIT COOTHOILIEHUST HeompenenéHnocteit ['eitzendepra,
3aKOHBI COXPAHEHUS 3apsS0BOr0 M MACCOBOI'O YMCEN U DHEPIUU B SAEPHBIX PEAKIUAX,
3aKOH PaJuOaKTUBHOIO pacnaja);

OMHUCHIBATh  (PU3UYECKUE TPOLECCHl U SABJICHUS, HCIONb3yS BEIUYHHBI:
HaIPSHKEHHOCTh  3JIEKTPUYECKOIO MOJS, NOTEHIMAT 3JEKTPOCTATHYECKOro MOJIs,
pPa3HOCTh IOTEHUHUAIOB, JJIEKTPOABWKYIAs CHJIA, HWHAYKLHUS MarHUTHOTO IIOJI,
MarHUTHBIM TOTOK, cwiIa Amnepa, WHAYKTUBHOCTb, JJIEKTPOABMKYILAs CHJIA
CaMOMHAYKIMU, 3HEPrUsi MAarHUTHOTO MOJIA MPOBOJAHHKA C TOKOM, PEIATHUBUCTCKUN
UMIYJbC, TOJIHASL SHEPTHUs, SHEPTUsl MOKOS CBOOOJHOW YaCTHUIIbl, SHEPTUS U UMITYJIbC
¢dboToHa, MaCCOBOE YUCIIO U 3aps[l SApa, SHEPTUSI CBSI3U SAPa;
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OOBACHITH OCOOEHHOCTH MPOTEKaHUSI (PUINYECKUX SIBICHHM: AJIEKTPOMArHUTHAs
UHIYKIUS, CAMOUHIYKIIUSI, PE30HAHC, UHTEPPEPEHIIUS BOJH, TUdpaKIMs, JUCIEPCHS,
MOJIHOE€ BHYTPEHHEE oTpakeHue, porornexkrpuueckuit addext (hororddexr), annda-
u Oera-pacnaibl g1ep, raMmma-u3iayyeHue saep, pu3ndeckue NpUHIMIBI CIIEKTPAIIBHOTO
aHanu3a u padoThI Ja3epa;

ONpEeeIIATh HAIPABICHNUE UHAYKIIMH MATHUTHOTO MOJIsi TPOBOJHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JIopeHna;

CTpPOUTh H300pakKeHUE, CO37aBaeMO€ IUIOCKUM 3€pPKajoM, TOHKOW JIMH30W, H
pacCUUTHIBATH €T0 XapaKTEPUCTHUKH;

MIPUMEHSITh OCHOBOTOJIATAIOIINE ACTPOHOMUYECKUE TMOHSATHUS, TEOPUU U 3aKOHBI
JUIsl aHanm3a W OOBSCHEHWs] (PU3WYECKUX TMPOIECCOB, MPOUCXOASAIINX B 3BE37AX,
B 3BE3/THBIX CUCTEMAX, B MEXKTATAKTUICCKOM CpeJie; TBMKEHIUS HEOSCHBIX TEJI, IBOJIFOITUU
3BE€311 U BceneHHoi;

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEHN (PM3MUECKUX BETUYHH C UCIIOJIH30BAHUEM
NPSIMBIX U3MEPEHUMN, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIYyYeHHOW 3aBUCHUMOCTH (PU3MUECKMX BEJIMYUH B BHJE TpadUKOB C Y4ETOM
aOCOJIIOTHBIX ~ MOTPEIIHOCTEH  H3MEPEeHHH, JelaTh BBIBOJALI IO  pe3yjbTaTaMm
UCCJIEI0BAHMUS;

IPOBOJUTH KOCBEHHbIE M3MEpeHUs: (PU3MYECKUX BEJIUYUH, MPU ITOM BBHIOMPAThH
ONTUMANbHBIA METOJ, M3MEpPEHHUs, OIECHUBATh aOCOJIIOTHbIE U OTHOCHUTENIbHbIE
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX NU3MEPEHMUIA;

OPOBOJMTH ONBITBI 1O TMPOBEPKE NPEMAJIOKEHHOW THUIIOTE3bl: ILJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh SIKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAJTU3UPOBATh MOTYUYEHHBIE
pe3yJIbTaThl U J€JaTh BBIBOJ O CTATyCE MPEMJIOKEHHON TUIIOTESHI;

ONMUCHIBATh METObI OJIYYEHUSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUI;

coOmro1aTh IpaBuiIa 0€30MacHOTO TPyAa MPU MPOBEICHNUN UCCIICIOBAHUN B paMKax
y4eOHOTO JKCIEPUMEHTA, MPAKTHKyMa U y4eOHO-HCCIETOBATEIBCKON W TIPOCKTHOU
NESATETPHOCTH C WCIONB30BAHUEM W3MEPHUTEIBHBIX YCTPOWCTB U JaOOpaTOPHOTO
000pyI0BaHNUS;

pemarh pacuy€THBIC 3a7a4ydl C SBHO 3aJaHHOW W HESIBHO 33JaHHOW (DHU3UYECKOU
MOJIETIbIO: HA OCHOBAaHUU aHAJIM3a YCJIOBUS BEIOMPATh (PU3UYECKUE MOJIEIH, OTBEYAIOIINE
TpeOOBAHUAM 3aJa4yM, MPUMEHATh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTU W TMOCTYJIaThl
bu3nYecKux TEOpUil MPU MCIOIb30BAHUM MAaTEMAaTUYECKHX METOJIOB PEIleHUs 3ajad,
MIPOBOAUTH PACUYETHl HA OCHOBAHUYU MMEIOLIMXCS JAHHBIX, aHAJTM3UPOBATh PE3YJIbTAThI U
KOPPEKTUPOBATH METOABI PELIEHUS C YUYETOM NOJYYEHHBIX PE3YyJIbTATOB;

pemiaTh KauyeCTBEHHbIE 3a/laud, TPeOyrolllMe MPUMEHEHMsS] 3HAaHUW M3 Pa3HbIX
paznenoB Kypca (U3MKH, a TaKXe HHTErpaluyd 3HaHUM W3 JpYrux MpeAMETOB
€CTECTBEHHO-HAYYHOr'0 IIMKJIA: BBICTPAMBATh JIOTMYECKYKO IEMOYKY PpPaACCYKICHUM
C OMOPOii HAa N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS NJIsi OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB
paboThl M3MEPUTENbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJOTHUYECKHX
IIPOLIECCOB;
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NPUBOJUTH TPHUMEPHl BKJIaJa POCCUHUCKHX W 3apyOeKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUM;

aHAJIM3UPOBaTh W OIEHUBATh IMOCIEJACTBUS OBITOBOM U MPOW3BOJCTBEHHOU
JESTEIIbHOCTH YeJIOBEKa, CBSI3aHHOW C (U3MYECKUMH TMpolleccaMH, C TIO3HIHUN
IKOJIOTUYECKOI O€30MaCHOCTH, MPECTABICHUHN O PallHOHATBHOM MPUPOIOIIOIb30BAHNH,
a TaK)Ke Pa3yMHOM HCITOJIb30BAaHUH JIOCTH)KEHUN HAYKU M TEXHOJIOTUHN JIJIS TATBHEUIIIETO
Pa3BUTHS YETIOBEYECKOTO OOIIECTBA;

OPUMEHSTh Ppa3IuYHbIe CHOCOOBl paboTel ¢ HHPOpMAIHME (PU3NYECKOTOo
CONIEp)KaHUs C WCIOJIh30BAHMEM COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOJIOTHH,
IpU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH(DOPMAIIMOHHBIE TEXHOJOTMU MJI TOUCKA,
nepepaboTKi © TPEObSIBICHUS Y4eOHOH W Hay4dHO-TIONMYJSpHOW HHQOpMAaIWH,
CTPYKTYpUPOBAHHUS M WHTEPIPETAlMM HHPOPMAIMH, MOJYyYEHHOM M3 Pa3IUYHBIX
UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOJYyYaeMYyI0 MH(POPMAIMIO U OLIEHUBATH €&
JIOCTOBEPHOCTH KaK Ha OCHOBE MMEIOIINXCS 3HAHNM, TaK ¥ HA OCHOBE aHaJIN3a NCTOYHUKA
uHbOpMAaIHH;

NPOSIBIISITh OpPTaHU3alMOHHBIE W TIO3HABATEIbHBIE YMEHHS CaMOCTOSTEIHHOTO
npuoOpeTEeHUs] HOBBIX 3HAHWW B TPOIECCE BBIMOJHEHUS TPOCKTHBIX U y4eOHO-
UCCIIEIOBATENbCKUX PadoT;

paboTaTh B rpyIIe ¢ UCIOIHEHUEM Pa3IMYHBIX COLIMATIBHBIX POJIEH, IUIaHUPOBATh
paboTy TpyIIbl, palMOHATBLHO PACHpPENEsITh JAEATeIbHOCTh B HECTaHIAPTHBIX
CUTYallUsX, aJleKBAaTHO OLIEHWBATh BKJIAJ KAXIOTO U3 YUYaCTHUKOB TPYIIbI B PELICHUE
paccMaTpuBaeMoi MpoOIeMBbl;

OpOSBIATH MOTHUBALMIO K  OyAymiedl mnpogeccHOHanbHONW — AESTeNbHOCTU
M0 CTICTIHATBHOCTSM (PH3UKO-TEXHUIECKOTO TPODUIIS.
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TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KonnuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3liesioB U TeEM [IporpammHoOe conepxanue
/11 4acoB oOy4Jaronuxcs

yueOHOro nmpeamera

Paznen 1. Hayunblii MeTOa I

O3HAHUS IPUP

0/1bI

1.1

Hayunbiii meton
MTO3HAHHUS IPUPOIbI

6

®duzrka — pyH/1aMEeHTalbHAs HayKa

o mpupone. Hayunblii MeTo1 no3HaHus
Y METO/Ibl UCCIIeI0BAHUS (PUBNYECKHUX
SIBJICHUU.

DOKCIEpPUMEHT U TEOpHs B MPOIECcCce
no3Hanus npupoel. Habmonenue u
HKCIIEPUMEHT B (pU3HKeE.

Crioco0b1 n3MepeHus: PU3NIECKUX
BEJIMYMH (aHAJIOTOBBIE U [TU(POBHIE
U3MEpPUTEIIbHBIE TPUOOPHI,
KOMITbIOTEPHBIE JATYUKOBBIE CHUCTEMBI).
[TorpemHocTr n3MepeHuit HU3NIECKUX
BEJIMYMH (a0COJIOTHAS U
OTHOCHUTENIbHAs).

MonenvupoBanue GU3NISCKUX SIBICHUN
U TIpOLIeCcCOB (MaTepralibHas TOUKA,
a0COIOTHO TBEPIOE TENO, UACATbHAS
YKUJIKOCTh, UACaIbHBIN Ia3, TOUCUHbIN
3apsin). ['unore3a. @u3nveckuii 3aKoH,

VYyactre B ITMCKYCCHUH O POJIU
dbuznyeckoit Teopur B GopMUPOBaHUHT
npeCTaBICHNUN O (PU3MUECKOI KapTHHE
MUpa, MecTe (PU3NUECKON KapTUHBI
MUpa B OOLIEM PsiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTaBICHUIN
0 MpUPOJIE.

N3ydeHne MOHITUN «TUIIOTE3a»,
«pu3nyeckuii 3aKon», «husnueckas
TEOPUS».

Paccmotpenue rpanuil IpUMEHUMOCTH
(bu3HYEeCKUX 3aKOHOB.

CpaBHeHUE U3MEPEHHUI PU3NYECKHUX
BEJIMYMH IIPU MTOMOIIY aHAJIOTOBBIX U
U(POBBIX U3MEPUTETBHBIX TPUOOPOB,
HaIlpUMED, IPU U3MEPEHHUH CUJIbI TOKA U
HaIpPsHKEHUS B LIEMU TOCTOSIHHOTO TOKA
IIPY MIOMOIIY aHAJIOTOBBIX U LIU(PPOBBIX
U3MEPUTENIbHBIX MPUOOPOB.
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IPaHULbI Er0 IPUMEHUMOCTH.
dusnyeckas TeOpusl.

Ponb u mecTo puzuku B popMupoBaHumn
COBPEMEHHOW HAYYHOU KapTUHBI MUPA,
B IPAKTUYECKOMN AEATEIbHOCTH JIFOJIEH

OcBoeHne crmoco0O0B OIIEHKH
IIOTPEIIHOCTEN N3MEPEHHM.

OcBoeHHE OCHOBHBIX MTPUEMOB PabOTHI
¢ mudpoBoit TabopaTopueii Mo GhusnkKe,
HanpuMep, Ipy U3MEPEHNHN (PU3NIECKUX
BEJIMYMH TIPU MTOMOIIH KOMITBIOTEPHBIX
JTATYNKOB

Uroro no pazaeny 6
Pa3nen 2. Mexanuka
2.1 Kunematuka 10 MexaHn4yecKoe IBUKEHUE. [IpoBeneHre KOCBEHHBIX U3MEPEHUIN

OTHOCHUTEIBHOCTD MEXaHUYECKOTO
nerokeHus. Cucrema oTcyéTa.

[Ipsimas u 0OpaTHas 3a1a4u MEXaHUKU.
Pannyc-BexkTop MaTepuagbHON TOUKH,
€ro MPOEKIUU HA OCU CUCTEMBI
KoopauHar. Tpaekropus.
[lepemenienue, CKOpOCTh (CpeHss
CKOpPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTEPUAIBHON TOUKH, X
IIPOEKIIMHU HA OCU CUCTEMBI KOOPAMHAT.
CrnoxeHue epeMeIeHN U CII0KEHNE
CKOPOCTEH.

PaBHOMEpHOE M pABHOYCKOPEHHOE
IIPSIMOJIMHEVHOE JBUYKEHUE.
3aBUCUMOCTb KOOPAUHAT, CKOPOCTH,
YCKOPEHUS U MYyTU MaTepUaIbHON TOUKU
OT BPEMEHU U UX IPAPUKH.

MTHOBEHHOW CKOPOCTU U YCKOPEHHUS
T€Ja, B TOM YUCJIE YCKOPEHUS
CBOOOTHOTO TAJCHUS, POBEICHUE
VCCIIEIOBAHUS 3aBUCUMOCTEN MEXKTY
bu3nYecKUMHU BeIMUUHAMU (TIyTH

OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBUKEHUH, IEpHoJia oOpalieHus
KOHMYECKOTO MAsITHUKA OT €r0
apaMeTpPOB) U OIBITOB MO IPOBEPKE
NPEIJIOKEHHOU TUITOTE3bI

IIPU U3YYEHUU PABHOYCKOPEHHOTO
NPSIMOJIMHEUHOTO JBUKEHHUS, IBUKECHUS
Tesa, OPOIIEHHOTO TOPU30HTAJIBHO,
JBH>KEHUS T€JIa IO OKPYKHOCTH

C IOCTOSIHHOM MO MOJTYJII0 CKOPOCTBIO.
Omnpenenenre abCOIIOTHBIX U
OTHOCHUTEIBHBIX NOTPENTHOCTEN
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CBoOoHOE TaZieHne. Y CKOpeHue
cBOOOAHOTrO MajieHus. J{BrkeHue Tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY.
3aBUCUMOCTbh KOOPAUHAT, CKOPOCTH U
YCKOPEHHUS MaTEPUAIbHON TOUKHU

OT BPEMEHHU U UX TpaduKu.
Kpusonunennoe asrxenue. /[Bmxenue
MaTEepUAIBHON TOYKH 110 OKPYKHOCTH.
YrnoBas v nMHENHAas CKOpocTsh. [lepuon
¥ 9acToTa oOparieHus.
LlenTpocTpemurensHoe (HOPMaIbHOE),
KacaTeJabHOE (TaHTE€HIIUAIBHOE) U
MTOJTHOE YCKOPEHUE MaTEepUaIbHON
TOYKH.

TexHuueckue yCTpoucTBa u
TEXHOJIOTHYECKHUE IPOLIECCHI:
CIIUJIOMETP, ABUKEHUE CHAPSIIOB,
LIETIHBIE, IeCTEPEHYAThIE U PEMEHHBIE
nepeaadn, CKOPOCTHBIE TN THI

U3MEpPEeHUM (PU3NUECKUX BEJIMYHH.
OueHka rpasul NOTPEMIHOCTEN.
N3ydenune Moaenu CUCTEMBI OTCUETA,
CpaBHEHHUE NyTEU, TPACKTOPHU,
CKOpOCTEH ABUKEHHUS OJHOTO U TOTO XKE
T€Ja B Pa3HBIX CUCTEMaX OTCUETA.
AHanu3 pa3HbIX CIOCOOOB
VICCIIEIOBAHUS JBHXKCHUM.
PaccmoTpenue npenenpHOro nepexona
Y U3MEPEHUE MTHOBEHHOU CKOPOCTH.
MonenupoBanue npeoOpa3zoBaHUs
JBH>KEHUH C UCITOJIb30BAHUEM
MEXaHU3MOB, U3yUYCHHE
npeoOpa3zoBaHus YTI0BO CKOPOCTH

B PEAYKTOPE.

AHanu3 HanpaBJeHUs1 CKOPOCTH

IIPU ABUKEHUU IO OKPYKHOCTH.
Pemenune pacu€rHbIX 3a/1a4 ¢ IBHO
3aJJaHHOM M HESBHO 3aJaHHOU
(bu3HUECKO MOJIENBIO C
VCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMyIT KHHEMAaTHUKH.

Pemenune kauecTBEHHBIX 33124,
TPeOYIOMUX TPUMEHEHUS 3HAHU T

110 KHHEMAaTHKE.

OOBbscHEeHHE YCTPONCTBA U MPUHITUIA
JIEVCTBHS CIUAOMETPA, LIECITHBIX,
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HIeCTEPEHYATHIX U PEMEHHBIX IIepeaay,
CKOPOCTHBIX JTU(TOB.

OObsicHEeHUE ABUKEHUS CHAPSIOB.
Ornpenenenre ycaoBUd IPUMEHUMOCTH
Mojiesiel (PU3MUECKUX TN U MPOLECCOB
(sBNIEHMI ): MaTepuaIbHas TOUYKA,
PaBHOYCKOPEHHOE JBUKECHUE,
CBOOOIHOE MaJCHHUE.

BrinonHenne yueOHbIX 3aaHUI

Ha aHaJIU3 MEXAHUYECKUX MPOIIECCOB
(SIBJIEHUI) C UCTIOJIb30BAHUEM
OCHOBHBIX MOJO0XKECHUM U 3aKOHOB
KUHEMATUKN: OTHOCUTEILHOCTD
MEXaHUUYECKOTO JIBMXKEHUS, POPMYJIBI
KMHEMAaTUKU PABHOYCKOPEHHOTO
JBKEHUS, MpeoOpazoBanus [ anumnes
JUISL CKOPOCTH U MEPEMELICHUS.
HNcnons3oBanue IT-TrexHomorui

pu paboTe ¢ TOTOJHUTEITLHBIMHU
MCTOYHUKAMU UH(GOPMAIIHH 10 TEME,
VX KPUTUYECKUM aHAJIA3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JInHamuka

10

ITepBbiii 3ak0H HbproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.

[TpuHuMn oTHOCUTENBHOCTH [ anuies.

HeunepunanbHbie CUCTEMBI OTCUETA
(ompenenenue, IPUMEPHI).

[IpoBeneHre KOCBEHHBIX U3MEPEHUMN
PAaBHOJEHUCTBYIOLIEH CHJI U
Kod(hpurreHTa TpeHUsI CKOTBKECHHS,
MIPOBEJEHUE UCCIIEIOBAHUS
3aBUCUMOCTEN (PU3NUYECKUX BEIUUUH
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Macca tena. Cuna. [IpuHuun
CYyHEPHO3ULINU CHUII.

Bropoi 3akoH HeroToHa

JUIS. MATEPUATIBHOW TOUKHU.

Tperuit 3akoH HeroToHa 1151
MaTepUATIbHBIX TOUEK.

3aKOH BCEMUPHOTO TATOTEHUS.
OKBHUBAJIEHTHOCTh TPAaBUTAIMOHHOMN U
WHEPTHOU MACCHI.

Cuna TsixecTd. 3aBUCUMOCTD YCKOPEHUS
CcBOOOHOIO MaICHUS OT BBICOTHI

HaJl TOBEPXHOCTHIO TUIAHETHI U

oT reorpauueCcKOi MHPOTHI.
JIBrKeHnEe HeOECHBIX TEN U UX
CIyTHUKOB. 3akoHbI Kemiepa.

IIepBas kocMu4eCKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Bec Tena, 1BMKyIIErocs ¢ yCKOPEHUEM.
Cuna tpenus. Cyxoe tpenue. Cuiia
TPEHUSI CKOJIBXKEHUS U CUJIa TPEHUS
nokos. Koadgdumuent tpenus. Cuna
CONPOTUBJICHUS MIPU JBUKECHUU Teja

B )KMJIKOCTH WJIH ra3e, €€ 3aBUCUMOCTh
OT CKOPOCTH OTHOCUTEJIBHOTO
JIBUYKEHUSL.

Hasnenue. ['napocratuyeckoe
nasnenue. Cuna Apxumena.
TexHnueckne ycTpoucTBa

(cuJ ynpyrocTH, BOZHUKAIOITIX

B IIPY’>KWHE U PE3UHOBOM 00pa3sIle,

OT uX Jie(popMaIiiiu) 1 ONbITOB

0 MPOBEPKE MPEI0KEHHON TUTIOTE3bI
IPU M3YYCHHUH JBUKCHUS OpycKa

110 HAaKJIOHHOMW TUTOCKOCTH, JIBUKCHHSI
CHUCTEMBI CBS3aHHBIX T, AehOpMaITHH
TEJL.

Omnpenenenne aOCOMIOTHBIX U
OTHOCHUTEIIbHBIX TTOTPEITHOCTEH
MU3MEPCHUI (PU3NUECKUX BEJTMYUH.
OrneHka rpaHul] MOrPenTHOCTEH.
HccnenoBanue TBUKCHHSI CUCTEMBI TE,
CBSI3aHHBIX HUTHIO, TICPEKUHYTOU Yepes
AErKuii 010K, ABMKEHUS OpycKa

10 HAKJIOHHOM TJIOCKOCTH

C IepeMEHHBIM KO3(PPHUITUEHTOM TPEHU,
JBIDKEHUS TPy3a Ha Bally C TPEHUEM.
HaGnronenue nBmxeHus e

B MHEPIUATBHBIX U HEMHEPITUATBHBIX
CUCTeMax OTcuéTa, HampuMep, KaUeHUs
JBYX MWJIMHIPOB WU IIAPOB Pa3HOMN
MAacChI C OJJMHAKOBBIM YCKOPEHHUEM
OTHOCHUTEIIbHO HEMHEPIHATLHOM
CUCTEMBI OTCUETA.

N3yuenne 1ieHTpOOSKHBIX MEXaHU3MOB.
CpaBHEHHE CHJI TPEHUS TTOKOS, KAUCHUS
U CKOJIBKCHHUSI.
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N TCXHOJIOTUYICCKHUC ITPOLCCCHI:
MOAIIMUITHHUKHU, IBUKCHUC
HCKYCCTBCHHLIX CITYTHUKOB

Penienue pacu€THbIX 3a/1a4 C SIBHO
3aJITaHHOM U HESIBHO 3aJaHHOU
buznyecKoil MOAEIBIO

C MCTOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (HOpPMYJT KUHEMATHKU U THHAMUKHU.
Pemenne kauecTBEHHBIX 3a/ad,
TPeOYIOITUX TPUMEHEHHS 3HAHUHN

110 KUHEMaTuKe U JUHAMHUKE.
OOBsicHEeHUE YCTPONUCTBA M TPUHITUTIA
JIEHCTBUS MOIIMITHUKOB.

OO0bsicCHEHUE JBIKEHUS UCKYCCTBEHHBIX
CITyTHHUKOB.

Onpenenenre ycaoBUi NPUMEHUMOCTH
Mojenei (U3nYECKUX Tell U MPOIIECCOB
(s1BNEHUI ): MHEpLIMAIbHAS CUCTEMA
0oTCuU€Ta, MaTepUaIbHAsA TOUYKA,
abCoMI0OTHO yripyras Aedopmarus.
BrimonHenne yaeOHbBIX 3aaHMA

Ha aHaJIU3 MEXAHUYECKUX MPOIIECCOB
(sIBNIEHUIT) C UCTIOJIL30BAHUEM
OCHOBHBIX IMOJIOKEHUM 1 3aKOHOB
JWHAMUKU: TpH 3akoHa HeroToHa,
MPUHIINI OTHOCUTENBHOCTH ["anuies,
3aKOH BCEMUPHOI'O TATOTEHUS.

PaboTa B rpynmnax mnpu o0CyXIeHUH
BOIIPOCOB MEXKIPEAMETHOT O XapaKTepa
(Hanpumep, 1o TeMe «JBruxeHue

B IIPUPOJIEN)
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Craruka TBEPAOTO
Telna

AOGCONIOTHO TBEPIOE TETIO.
[TocTtynarenbHOE 1 BpaIIATEILHOE
JIBUYKEHUE TBEPIOTO Tesia. MOMEHT
CHUJIBI OTHOCUTEBHO OCH BPAILICHUS.
[Tneyo cunbl. CiioxkeHue cuil,
IIPUJIOKEHHBIX K TBEPIOMY TEILY.
LlenTp TsKECTH TENA.

VY ciioBust paBHOBECHUS TBEPJIOTO TENA.
YcronunBoe, HEYCTOMYUBOE,
0e3pa3TuyHoe paBHOBECHE.
TexHuueckne yCTpoucTBa u
TEXHOJIOTUYECKUE MPOLIECCHI:
KPOHILUTENH, CTPOUTENIbHBIN KPaH,
peméTyaTbie KOHCTPYKIHUH

[IpoBenenue ucciaenoBaHus yCa0BUN
paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO
OCh BpalleHUs; KOHCTPYUPOBAHUE
KPOHIITENHOB U PACYET CUJT yIPYTOCTH;
M3y4YE€HHE YCTOMYMBOCTH TBEPAOTO TEIIA,
VMMEIOIIETO IUIOMAb OTMOPHL.

Pemenne pacu€THpix 3a1a4 ¢ SIBHO
3aJITaHHON U HESABHO 3aJaHHOU
buznyeCcKoil MOAEINBIO C
HCIT0JIb30BAaHUEM OCHOBHBIX 3aKOHOB M
bopMyIT CTaTHKH.

Pemenue kauecTBEHHBIX 3aj1a4,
TPEeOYIOIMUX TPUMEHEHU S 3HAHU T

110 CTaTHKE.

OObsicHEeHNEe YCTPOWCTBA U MPUHITUIIOB
JIEVCTBHS KPOHILITENHA, CTPOUTEIBHOIO
KpaHa, pelETYaThIX KOHCTPYKIUH.
Onpenenenre ycaoBUil TPUMEHUMOCTH
Mojenel (GU3NIeCKuX Tell: aOCOIIOTHO
TBEPIOE TEJIO.

BrimonHeHune yaeOHbBIX 3aaHMiA

Ha aHAJIU3 MEXAHUYECKUX MTPOIIECCOB
(SIBJICHUI) C UCTIOJIL30BAHUEM
OCHOBHBIX MOJOXKECHUM U 3aKOHOB
CTAaTUKH: YCIIOBUSI PABHOBECHS TBEPAOTO
Tena
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3aKOHBI COXpaHCHH B
MCXAaHUKE

10

NmMnynbc maTepuanbHON TOYKH,
CUCTEMBI MAaTEPUAIIBHBIX TOUYEK. L{eHTp
MacC CUCTEMBI MAaTE€PUAJIbHBIX TOUYEK.
TeopeMa 0 IBM>KEHMM LIECHTPA Macc.
VMITynbC CUiIbl M U3MEHEHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHUs UMITYJIbCA.
PeaktnBHOE nBUXEHUE.

MoMeHT nmnysibca MaTepUuaIbHON
ToukH. [ [peacraBinenne o coxpaHeHnH
MOMEHTA UMITyJIbCA B LIEHTPAJIbHBIX
TTOJISIX.

Pabota cuipl Ha MajoOM M Ha KOHEYHOM
nepemenieHuu. ['paduueckoe
IIpe/ICTaBIeHUE paOOThI CUIIBI.
MoOUIHOCTB CUIIBI.

Kunernueckas sHeprust MaTepuaibHON
TOukH. Teopema 00 U3MEHEHUU
KUHETUYECKON SHEPTUU MATEPUAIIBHOU
TOYKHU.

IToTeHIMaNbHBIE U HETIOTEHIIUATIBHBIE
cunsl. [loTeHManbHas sHEprus.
IloreHnmanbHas SHEPrUs yrpyro
1e(pOpMUPOBAHHON MPY>KUHBI.
IToTennmanbHas SJHEprus Tena

B OZJHOPOJHOM I'PaBUTALlMOHHOM IIOJIE.
IloTeHuManbHas SHEpPrus Tena

[IpoBenenne KOCBEHHBIX U3MEPEHHIA
UMITyJIbCa Tela, KHHETHYECKOHN U
NOTEHUHUAIHHON YHEPTHH TeNa,
MOIIHOCTH CHJIBI; IPOBEICHUE OIBITOB
10 TTPOBEPKE MPEI0KEHHON TUITOTE3BI
IpU N3YYCHUH PAaBHOYCKOPEHHOTO
IPSIMOJIMHEIHOTO JABIKEHUS U
B3aMMOJICHCTBHS TEJ.

Omnpenenenne aOCOMIOTHBIX U
OTHOCHUTEIIbHBIX TOTPEITHOCTEH
U3MEpPEHUHN PU3NICCKUX BEITNIHH.
OueHka rpasul NOTPEMIHOCTEN.
[TpoBeneHmne SKCIIEpUMEHTA 110
CPaBHEHMIO U3MEHEHUS UMITYJIbCa TN
C UMITYJIbCOM CHJIBI, U3MEHCHHSI
NOTEHINATLHON YHEPT U TIPY KUHBI

C paboTOi CUITBI TPEHHS.
HccnenoBanue coxpaHeHuUs: UMITYJIbCa
IIPH YIPYTOM B3aUMOJCHCTBHH,
COXpPaHEHHUS SHEPTUH MPU CBOOOTHOM
naJicHuMN.

Omnpenenenne pabOTHI CHIIBI TPEHUS
IIpU JBMKEHUU TeJia 10 HAKJIOHHOM
IUIOCKOCTH.

Habmonenue n o0bsacHeHue
PEaKTUBHOTO JIBIKEHUSI.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
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B IPABUTALIMOHHOM I10JI€ OJHOPOJIHOIO
niapa (BHyTpH U BHE 11apa).

Bropas kocMuueckas CKOpOCTb.

Tperbst kocMHUYecKast CKOPOCTb.

CBsi3p paOOTHI HETIOTEHIIMATIBHBIX CHII

C U3MEHEHUEM MEXaHNYECKON SJHEPIUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUU.

Yrpyrue u Heylpyrue CTOJIKHOBEHHUS.
YpaBHenue bepHymm g uaeanbHON
KUJKOCTH KaK CIJICJCTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU YHEPTUH.
TexHuyeckue ycTpoucTBa v
TEXHOJIOTUYECKHUE IIPOLIECCHI: IBUKEHUE
pPAaKeT, BOJOMET, KONIEP, NPYKUHHBIN
IIUCTOJIET, THPOCKOIL, (PUTypHOE KaTaHUE
Ha KOHBbKAX

3aJITaHHON U HESIBHO 3aJaHHOU
buznyecKoil MOAEIBIO

C UCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJT MEXaAHUKHU.

Penienune kauecTBEHHBIX 3a/1a4,
TPeOYIOLIMX TPUMEHEHUS 3HAHU N

10 MEXaHUKE.

OObsicHEHNE TPUHITUTIOB JIEHCTBUS
BOJIOMETA, KONEPA, MPYKUHHOTO
MUCTOJIETa, THPOCKOIA.

OObscHEHUE ABIKEHUS PAKET,
(GUrypHOTO KaTaHus Ha KOHbKaXx.
Ornpenenenre ycaoBUd IPUMEHUMOCTH
Mojiesel (PU3UUECKUX TN U MPOLECCOB
(ssBNIEHUI ): aOCOIOTHO YIIPYroe u
aOCOJIIOTHO HEYNPYTOEe CTOJKHOBEHHUS.
BrimonHenune yaeOHbIX 3aaHMiA

Ha aHaJIM3 MEXaHUYECKUX MPOIECCOB
(sIBNIEHUIA) C UCTIOBL30BAaHUEM 3aKOHOB
COXpPAHEHUS B MEXAHUKE: 3aKOHBI
COXpPAHEHUSI UMITYJIbCA U MEXaHUYECKOM
SHEPTUu, CBsI3b PaOOTHI CUIIBI C
W3MEHEHHEM MEXaHUYECKON SHEPTUH
Tena.

Hcnonp3oBanue [T-TrexHonoru npu
paboTe ¢ JOMOTHUTEIbHBIMU
VMCTOYHUKAMU HH(POPMAIIUH TI0 TEME,
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UX KPUTUYECKUM aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

Hroro no pazgeny

35

Paznen 3. MoJsiekyasipaas Gu3nKa U TEPMOTUHAMHUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KUHETUYECKON
TEOPUU

15

OCHOBHBIE NIOJIOKEHUS MOJIEKYJISIPHO-
kuHeTnueckoit Teopun (MKT), ux
onbITHOE 00ocHOBaHue. Juddyzus.
bpoyHoBckoe nBrxkeHue. Xapakrep
JIBU>KEHUS U B3aUMO/JICHCTBUS YaCTHI]
BellecTBa. Mozenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TET U
0OBsICHEHHE CBOICTB BEIIECTBA

Ha OCHOBE 3THUX Mojenen. Macca u
pasmepsl MOJIEKYJT (aATOMOB).
KonnuectBo BemecTsa.

[TocTostHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u
criocoObl € n3mepenus. [lkana
temnepartyp Llenbcus.

Mopens naeanbHOro ra3a

B MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH:
YaCTHUIIbI Ta3a JIBUXKYTCSI XaOTUYECKU U
HE B3aUMOJICUCTBYIOT APYT C APYTOM.
I'a30BbI€ 3aKOHBI. YpaBHEHHE
MenneneeBa—Kaneiipona. AGcomoTHas
TeMIiepatypa (IiKasia TeMrneparyp
KennBuna). 3akon JlanbToHa.

[IpoBeneHne n3mMepeHur napamMmeTpoB
rasa, IpoBEJICHUE UCCIIEIOBAHNUMN
3aBUCUMOCTEN (PU3NUECKUX BETUYUH U
OIIBITOB IO NMPOBEPKE NPEMIOKEHHON
TUIIOTE3bl NP W3YyUYEHUH YCTAHOBIICHUS
TEIJIOBOTO PABHOBECUS U U30IPOLIECCOB
B raszax.

Omnpenenenre adCOIOTHBIX U
OTHOCHUTEIBHBIX MOTPENTHOCTEN
U3MEpPEeHUI (PU3NUECKUX BEJIMYHKH.
OueHka rpaHul NOTrPEIIHOCTEN.
DKCIIepUMEHTaIbHAs MPOBEPKA
YPaBHEHUS COCTOSIHUS MAEATBbHOIO rasa.
N3ydenue Mozeneil: ABUKEHUS YaCTHI]
BEIIECTBA, OPOYHOBCKOTO JBUKEHUSI.
onbiTa llITepHa, KpUCTAIITNYECKUX
PELIETOK.

Pemenune pacy€THbIX 3a/1a4 € IBHO
3aJITaHHOM U HESIBHO 3aJaHHOU
bu3nYECKOl MOAEIBIO C
VCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopmys1 MOJEKYISIpHON (DU3UKHU.
Penienune kauecTBEHHBIX 3a/1a4,
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N3onponeccsl B uACaIbHOM rase

C ITIOCTOSIHHBIM KOJIMYE€CTBOM BELIECTBA.
['paduueckoe npeacrapieHue
M30IIPOLIECCOB: U30TEPMA, N30X0Da,
n3o0apa.

CBs13b MEX Y JABJICHUEM U CPEIHEN
KUHETUYECKOU SHEPTUEN
ITOCTYNATEIBbHOIO TEIIOBOTO JABHKECHUS
MOJIEKYJ UAECATBHOTO ra3a

(OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-
KMHETUYECKOW TEOPUHU UIIEATBHOTO
rasa).

CBs13b a0COMIOTHOM TEMIIEPATYPhI
TEPMOJNHAMUYECKON CUCTEMBI

CO CpeHEU KNHETUYECKON SHEPTUEH
MOCTYNATEIbHOIO TETJIOBOTO JBUKEHUS
€€ YacTHIIL.

TexHuyeckue ycTporcTsa u
TEXHOJIOTUYECKHUE MPOLECCHI:
TEpMOMETp, OapOMETp, MOITyIECHHE
HaHOMaTEpHaJIOB

TPEOYIOITUX TPUMEHEHUS 3HAHUM

10 MOJIEKYJISIPHOM (pU3HUKE.
OOBsicHEeHNE YCTPOKUCTBA U TPUHITUTIA
NEUCTBUSI TEpMOMETpa, bapoMeTpa.
OObscHeHnE MOTyYeHus
HaHOMAaTEPHUAJIOB.

Onpenenenue ycioBUNA NPUMEHUMOCTH
Moenel GU3NIeCKuX TeJl ¥ IPOIIeCCOB
(sBNIEHUI ): MOJIeTIel Ta3a, KUJIKOCTH U
TBEPIOTO (KPUCTAIUIMYECKOTO) Tea,
HUAeaIbHOrO rasa.

BrimonHenne y4eOHbIX 3aqaHUN

Ha aHaJIU3 TEIJIOBBIX MPOIIECCOB
(sSIBJIEHUI) C UCTIOJIL30BAHHUEM
ocHoBHBIX noaoxxeHut MKT u 3akoHOB
MOJIEKYJISIPHOM (DU3UKU: CBS3H JABJICHUS
UJICAJIBHOTO ra3a co CpeaHen
KUHETUYECKOU IHEPTUEHN TETIIIOBOTO
JIBUKECHUSI 1 KOHUEHTpAIME €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA
CO CpEeIHEN KMHETUYECKOU SHEPTUEUn
TEIIOBOTO IBMKCHMS €TI0 YaCTHII,
CBSI3b JIABJICHUS MJI€aJIbHOTO Ta3a

C KOHIEHTPAIMEH MOJIEKYJ U €ro
TEMIIEPATYpPOH, YPaBHEHUE
MenaeneeBa—Kitaneipona
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32

TepMmoauHamuka.
TemnoBbIe MAaINHEL

20

Tepmoaunnamuueckas (T/]) cucrema.
3azaHue BHEIIHUX YCIOBUMI

IUTSl TEPMOAMHAMUYECKON CHCTEMBI.
BHeninue v BHyTpeHHUE IapAMETPBI.
[TapameTpbl TEpMOTUHAMHUYECKOU
CUCTEMBI KaK CpEJHUE 3HAYEHUS
BEJIMYMH, ONKUCHIBAIOIINX €€ COCTOSTHUE
Ha MUKPOCKOITMYECKOM YPOBHE.
HyneBoe Hayasio TepMOJIMHAMUKH.
CaMonpoun3BoJIbHAs peTaKcalus
TEPMOIMHAMUYECKON CHCTEMBI

K TETUIOBOMY PaBHOBECHIO.

Mopens naeanbHOro rasa

B TEPMOJIMHAMUKE — CUCTEMA
ypaBHEHUM: ypaBHEHUE MeHaeneeBa—
Knaneiipona u

BBIPAXXEHUE 711 BHYTPEHHEN SHEPTUHU.
YcnoBrs NPUMEHUMOCTH 3TON MOJEINH:
HU3KAasi KOHLIEHTPaLUs YaCTUL, BBICOKHE
TeMneparypsl. Belpaxenue

JUIsl BHYTPEHHEU SHEpruun
OJIHOATOMHOTO UAEAIbHOTO ra3a.
KBazucrarnueckue 1 HECTaTUUECKHE
ITPOLIECCHI.

DOnemeHTapHas paboTa

B TEpMOJMHAMUKE. Bbruucnenue
paboThI 1Mo rpaduKy mpolecca

N3mepenne yaenpHOu TEMTOEMKOCTH
pa3HbIX BEIIECTB, X CPABHEHHUE,
MPOBEICHUE UCCIIEAOBAHUMN
3aBUCUMOCTEN (DU3NIECKUX BETUINH U
OIIBITOB IO MPOBEPKE MPEAI0KEHHON
TUIIOTE3bI TPU U3YUYEHHUH MPOLIECCOB
TeruiooOMeHa 1 ainabaTHOTo Ipolecca.
Omnpenenenne aOCOIOTHBIX U
OTHOCHUTEIBHBIX MOTPENTHOCTEN
U3MEpPEHUN PU3NUECKUX BEJIMUUH.
OueHka rpasul NOTPEMIHOCTEN.
N3ydeHne B3auMOCBSI3U SHEPTUHU
MEXKMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U
TeMIIEpaTypbl KUTICHUS KUJIKOCTEH.
N3yyeHue TEeIIOBbIX IBUTATEIICH

C UCTIOJIb30BAHUEM KOMITBIOTEPHBIX
MOJeJeN.

Uccnenosanue pazHbix ciocoO0B
M3MEHEHUSI BHYTPEHHEN SHEPTUM.
Pemenue pacu€THbIX 3a/1a4 € ABHO
3aJJaHHOM U HESIBHO 3aJIaHHOM
(bU3UYECKOM MOJIEITBIO

C MCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB
U GopMyJT MOJIEKYJISIPHOUN (PU3UKU

Y TEPMOJIMHAMUKH.

Pemenne kauecTBEeHHBIX 3a/a4,
TPEOYIOITUX TPUMECHEHUS 3HAHUM
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Ha pV-auarpamme.

Tennonepenaua kak crocod U3MEHEHUs
BHYTPEHHEU SHEPTUH
TEPMOJMHAMHUYECKON CUCTEMBI

0e3 coBepieHust padboTel. KonBekiusl,
TEIJIONPOBOAHOCTD, U3JIyYCHHUE.
KosmuecTBo TermnoTsl. TermmoéMKoCcTh
Tena. Y aenpHas U MOJIsIpHas
TEIUIOEMKOCTH BEIIECTBA. Y paBHEHUE
Maiiepa. Y nenbHas TE€IUIOTa CTOPAHUSA
TOIUIMBA. Pac4€T KOJIMYECTBA TEIUIOTHI
pu reronepenaye. [lonstue

00 aguabaTHOM MpoIiecCe.

IlepBbIii 3aKOH TEPMOJVHAMUKH.
Bnytpennss sneprus. Konnuectso
TEIUIOTHI ¥ paboTa Kak Mepbl U3MEHEHHSI
BHYTPECHHEW dHEPIUU
TEPMOJAMHAMHUYECKON CUCTEMBI.
Bropoli 3ak0H TEpMOJIUHAMUKH

JUIsl PABHOBECHBIX IPOLIECCOB: YEPE3
3aJIaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJIMHAMUYECKOU CHCTEMBI
MPOXOJUT €IMHCTBEHHAs afanadara.
AGcontoTHas TeMIeparypa.

BTopo¥ 3aK0H TEpMOAMHAMUKH

JUTsI HEPABHOBECHBIX MTPOLIECCOB:
HEBO3MOKHO MEPEIATh TEIIOTY

10 MOJIEKYJISIpHOM (hU3MKe U
TEPMOIMHAMUKE.

OObsicHEeHUE YyCTPONUCTBA U TPUHIUIIA
JNEUCTBUS XOJIOAUIIbHUKA,
KOHJIULIMOHEPA, TU3ENBHOTO U
KapOIOpaTOPHOTO JIBUTATENICH, TApOBOM
TypOUHBI.

OObsicHEHUE TOMYyUYEHUSI CBEPXHUBKHUX
TEMIEPATYP, YTUIN3AUUHA «TETIOBBIX)
OTXOJI0B C UCIIOJIb30BaHUEM TEILJIOBOTO
HAcoCa, yTUIN3au OMOOPTaHUIECKOTO
TOTUTMBA JIJIs1 BEIPAOOTKH «TETUIOBOM» H
ANEKTPOIHEPTUH.

BrimonHenne y4eOHbIX 3aqaHUN

Ha aHAJIU3 TEMJIOBBIX MPOLECCOB
(SIBJIEHUI) C UCTIOJIL30BAHHUEM
ocHOBHBIX nTon0keHni MKT u 3akoHOB
MOJIEKYJISIPHOM (pU3UKU U
TEPMOJMHAMUKU: TIEPBBIN 3aKOH
TEPMOJUHAMUKH, 3aKOH COXPAHEHHUS

SHEPIrUHU B TEIUIOBBIX MPOLIECCAX.
Hcnons3oBanue IT-Trexnonorui

pu paboTe ¢ TOTMOJHUTETLHBIMHU
VMCTOYHUKAMU HH(POPMAIIUH TI0 TEME,
VX KPUTUYECKUH aHAJIM3 U OLICHKA
JIOCTOBEPHOCTH.

AHann3 1 olleHKa IMOCISICTBUM
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oT OoJiee X0JIOAHOTO Tena K OoJiee
HarpeToMmy 0e3 KOMITeHCaIluu
(Knaysuyc). Heo6patumocTs
MIPUPOTHBIX TIPOIIECCOB.

[IpuHUMIIBI JENCTBUSA TEIJIOBBIX MAIIUH.

KIT.

MakcumanbHoe 3HaueHue KII/1.

[ukn Kapho.

DKOJIOTUYECKHUE aCIIEKThI
MCIIOJIb30BaHNUs TEMJIOBBIX IBUTATENEH.
TeroBoe 3arpsi3HEHUE OKPYKAIOLIEH
Cpenpbl.

TexHuueckue yCTpoucTBa u
TEXHOJIOTHYECKHE TTPOLIECCHI:
XOJIOIWJIBHUK, KOHJIUIIUOHED,
JTU3EJIbHBIN U KapOrOpaTOPHBIN
JIBUTATENH, TTapoBasi TypOuHa,
MOJy4€HUE CBEPXHU3KUX TEMIIEPATYD,
YTHIN3ALUS «TETIOBBIX» OTXOJ0B

C UCIIOJIb30BaHUEM TEILIOBOI'O HACOCA,
yTUIN3aIUsl OMOOPTaHUYECKOTrO
TOIUIMBA JIJIs1 BHIPAOOTKH «TETUIOBON» U
AIEKTPOIHEPTUU

HCIIOJIb30BAHMS TEILIOBBIX JIBUTATENEH
Y TETJIOBOTO 3arpsi3HEHUS OKPYIKaKOIIeH
Cpelibl C TO3ULNHN SKOJIOTUUYECKOU
0€30IacHOCTH; MPeICTaBICHHIA

0 paIMOHATLHOM TPUPOIOTIOTH30BAHUH
(B mporiecce moArOTOBKU COOOIIEHHH,
BBITIOJTHEHU TPYTITIOBBIX MTPOSKTORB)

33

ArperaTHbie
COCTOSIHMSI BELIECTBA.
da30BbI€ NEPEXOABI

14

[TapooGpazoBaHue ¥ KOHIEHCALIHSL.
Hcnapenne u kunenue. Y qenpHast
TEIJIOTa Mapoo0pa3oBaHUSI.
HacplilieHHbIe M HEHACBIIIICHHBIE MaPBbI.

Habmronenne cBOCTB HACBIIIIEHHBIX
napoB, MaJIbIX AepopMaliuii,

MIPOBEICHNE KOCBEHHBIX U3MEPECHUIN
YAEIBbHOW TEIUIOTHI IJIABJICHUS JIbJA,
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KauecTBeHHas 3aBUCUMOCTB IIJIOTHOCTH
Y JIaBJIEHUS HACBHILLICHHOTO Mapa

OT TEMIIEPATYPhl, UX HE3ABUCUMOCTb

0T 00bEMa HACHIIIEHHOTO Mapa.
3aBUCUMOCTh TEMIEPATYPHI KUTIEHUS
OT J1aBJIEHUS B JKUJIKOCTH.

Bnaxxnocts Bo3nyxa. AOCOIIOTHAS U
OTHOCHUTENBbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucraumueckue u
amop(dHbIe Tena. AHU30TPOTHS CBONCTB
KkpuctajuioB. [InmaBienue n
KpUCTaJUIA3aLys. Y IeJIbHAs TEeIUIoTa
maBiaeHus. Cyommmanms.
JHedopmanmu TBEPIOTO TENA.
Pactsixenue u cxxarue. Cipur. Monyinb
IOnra. Ilpenen ynpyrux nedopmarimii.
TennoBoe paclIMpeHue XKUAKOCTEN U
TBEPIBIX TN, 00BEMHOE U JTMHEIHOE
pacimumpeHre. AHTapMOHU3M TEIJIOBBIX
KOJIeOaHMIT YaCcTHUIl BEIECTBA KaK
MIPUYMHA TEIIOBOTO PACIIUPEHUS TEI
(Ha KaUECTBEHHOM YPOBHE).
[IpeobpazoBanue sHEPTHH B (ha30BBIX
nepexoaax.

VYpaBHeHUe TEIIIOBOTO OastaHca.
IIoBEpXHOCTHOE HATSKEHHUE.
KoadduimeHT mnoBepXxHOCTHOTO

aOCOIOTHOM BJIQXKHOCTH BO3/yXa,

K03 dUIIIEHTa TOBEPXHOCTHOTO
HaTsbKeHus, moayas FOura.

N3yuyeHune 3aKkOHOMEPHOCTEN UCTIAPEHUS
Y KUIIEHUS )KUJIKOCTEH, B TOM YKCIIE
KUIIEHU NPU IOHUKEHHOM JIaBJIEHUU,
HarpeBaHus U TIaBJICHUS
KPUCTAJTMYECKOIO BEILIECTBA,
KaMWUISIPHBIX SBJICHUM, CMAauMBaHUSI.
[IpoBeneHnE ONBITOB C MBUIIbHBIMU
IUIEHKAMMU.

Hccnenosanue monenn
HEHBbIOTOHOBCKOM )KUAKOCTH.

Pemenune pacu€rHbIX 3a/1a4 ¢ IBHO
3aJaHHOM M HESBHO 3aJaHHOU
bu3nYecKoil MOJEIbIO

C UCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GopMyJT MOJIEKYJIIPHOMN (PU3UKU U
TEPMOJIUHAMUKH.

Pemienune kauecTBEHHBIX 33124,
TPeOYIOLIMX TPUMEHEHUS 3HAHU N

10 MOJIEKYJISIPHOM (pU3UKE U
TEPMOIMHAMUKE.

OObsicHEeHE OCHOBHBIX IPUHIIUIIOB
CTPOECHUS KUIKUX KPUCTAIIIOB,
MOJIYYEHHUSI COBPEMEHHBIX MaTEPUAIIOB.
Ornpenenenue ycloBHil IPUMEHUMOCTH
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HaTshkeHus. KanwuisipHele siBIeHUs.
JlaBiieHne nox NCKPUBIEHHOU
ITIOBEPXHOCTBIO KU IKOCTH.

®opwmyia Jlamaca.

TexHuYeCKHe yCTpOUCTBA U
TEXHOJIOTUYECKHUE ITPOLIECCHI: )KUAKNE
KpUCTaJLIbl, COBPEMEHHbBIE MAaTEPUAIBI

Moenel GU3NIeCKUX TeJl ¥ TIPOIIECCOB
(sBNIEHUI ): MOJIeTIel Ta3a, KUJIKOCTH U
TBEPIOTO (KPUCTAIUIUUECKOTO) Tea,
UJICATBHOTO Ta3a.

BrimonHenne y4eOHbBIX 3a1aHui

Ha aHaJIM3 TEIIOBBIX MPOIIECCOB
(sIBJIEHUI) C UCTIOJIL30BAHUEM
0oCHOBHBIX TTos10’keHU MKT 1 3akoHOB
MOJIEKYJIIPHOUN (PU3HUKHU U
TEPMOJUHAMUKU: CBSI3b JaBICHUS
UJICATHPHOTO Ta3a ¢ KOHIICHTpauen
MOJIEKYJI M €r0 TEMIIEpaTypoil,
ypaBHeHue Menneneea—KaneipoHna,
MIEPBBIA 3aKOH TEPMOTUHAMUKH.
Pabora B rpynnax npu o0CyxaeHUN
BOIIPOCOB MEKIIPEMETHOTO XapaKTepa
(manmpumep, no Teme «TemnoooMeH

B )KMBOI IPUPOJE)

Uroro no pazgeny 49
Paznen 4. dinekrpoaHaMuKa
4.1 | DaexTpudecKoe nose 24 DnexTpu3anys Tell U €€ IPOSBICHHUS. [IpoBeneHne KOCBEHHBIX U3MEPEHUN U

OnekTpuueckuii 3apsi. J(Ba Buna
ANEKTPUYECKUX 3apA0B. [IpoBoiHKKY,
JUBJIEKTPUKHU U TIOJTYTIPOBOJHUKH.
DJIEeMEHTAPHBIN AJIEKTPUUYECKUI 3aps/I.
3aKOH COXpaHEHUs dJIEKTPUIECKOTO
3apsna.

OTIBITOB I10 MPOBEPKE MPEJI0KEHHOMN
TUIIOTE3bI IPU U3YyUEHUU
B3aMMOJICHCTBUS 3apsXKEHHBIX Tell,
3apsijia KOHJEHcaTopa,
MIOCJIEIOBATEIbHOTO COCTUHEHNUS
KOHJICHCATOPOB.
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B3aumopeiictere 3apsaoB.

Toueunsie 3apsapl. 3akoH Kynona.
Dnektpuueckoe nose. Ero gericteue

HA JJICKTPUYECKHUE 3aPsiJIbl.
Hanpsk€HHOCTB 3JIEKTPUYECKOTO TTOJIS.
[Tpo6ubIii 3apsia. Jlunuu
HANPSKEHHOCTH AJIEKTPUUYECKOTO MOJISL.
OnHOPOIHOE PIEKTPUUECKOE MOJIE.
[ToreHManbHOCTH
ANEKTPOCTATUYECKOTO MoJsl. PazHoCTh
MMOTEHIMAJIOB U HAIPS)KEHUE.
[TorenunanbHas YHEPTUs 3apaaa

B DJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHuna aneKTpOCTATUYECKOTO MOJIS.
CBs13b HANPSHKEHHOCTY MOJIA U Pa3HOCTH
MMOTEHIUAJIOB IS JIEKTPOCTATHYECKOT O
noJig (KaK OJIHOPOJIHOTO, TaK U
HEOJIHOPOJIHOTO).

[IpuHIMD cynepno3nLnu
ANEKTPUYECKUX MOJIEH.

ITone Toueunoro 3apsna. Ilone
pPaBHOMEPHO 3apsiKeHHOM cdepsl. [Tone
PAaBHOMEPHO 3apsKEHHOIO M0 00BEMY
mapa. [lone paBHOMEPHO 3apsKEHHON
O0eckoHeYHOH 1IockocT. KapTunbt
JMHAW HANPSHDKEHHOCTH ATUX TOJIEU U
SKBUIIOTCHIIMAIBHBIX ITOBEPXHOCTEN.

Omnpenenenne aOCOMIOTHBIX U
OTHOCHUTEIBHBIX MOTPEITHOCTEN
U3MEpPEeHUM (PU3NUECKUX BEJIUYHH.
OueHka rpasul NOTPEMIHOCTEN.
HabGnronenue npeBpailieHus SHEPTUuu
3apsKEHHOTO KOHJIEHCATOPa B SHEPTHUIO
U3ITy4YEHHs CBETOINOMA, UCCIEOBAaHUE
pa3psiaa KOHJIEHCATOpa YEPE3 PE3UCTOP.
N3yuenne 3aBucumoctu
AIEKTPOEMKOCTH TIIOCKOTO
KOHJIEHCATOpa OT IUIOIIA/IU [IACTHH,
PACCTOSIHUSI MEXIAY HUMU U
JTUBJIEKTPUYECKON IPOHUIIAEMOCTH.
N3yyeHue kapTUH JIMHUA
HaIPSHKEHHOCTH 3JIEKTPUYECKOTO OIS
TOYEYHOTO 3apsiJia, PABHOMEPHO
3apsKeHHOM c(hepbl, pABHOMEPHO
3apsKEHHOTO 10 00BEMY 11apa,
PaBHOMEPHO 3apsHKEHHOM OECKOHEUHOM
MJIOCKOCTU U SKBUIIOTEHIIMATBHBIX
ITOBEPXHOCTEMN.

Pewrenne pacu€THbIX 3a1a4 ¢ IBHO
3aJITaHHOM U HESIBHO 3aJaHHOU
bu3nYECcKOil MOAEIBIO C
UCIT0JIb30BAHUEM OCHOBHBIX 3aKOHOB H
bopMyI1 BEKTPOCTATHKH.

Penrenne kauecTBEHHBIX 3a1ad4,
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[TpoBOAHMKY B 3JIEKTPOCTATHIECKOM
noJie. Y cJI0BHE PaBHOBECHS 3apsiI0B.
JIMBIIEKTPUKY B 3JIEKTPOCTATHUECKOM
nosie. J{usnexkrpudeckas
IIPOHUIIAEMOCTD BEIIECTBA.
KongeHcaTop. DnekTpo€MKOCTh
KOHJEHCATOpa. JNEKTPOEMKOCTb
IJIOCKOT0 KOHAEHCATOpa.
[TapamntenbHOE coequHEHNE
KoHAeHcaTopoB. [locnenoBarenbHoOe
COEIMHEHHE KOHJIEHCATOPOB.

9HCpI‘I/I}I 3aps’KEHHOI0 KOHACHCATOpA.

JIBr>KeHue 3apsSHyKEHHON YaCTULBI

B OJIHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.
TexHuyeckue ycTporcTsa u
TEXHOJIOTUYECKHUE MPOLECCHI:
ANEKTPOCKOIL, 3JIEKTPOMETP,
ANEKTPOCTATUYECKas 3alIUTa,
3a3eMJIEHHUE AJIEKTPOIPUOOPOB,
KOHJIEHCATOPBbI, TEHEPATOP

Ban ne ['paaga

TPeOYIOLIMX TPUMEHEHUS 3HAHU N

IO BJIEKTPOCTATHUKE.

OObsicHEeHHE YCTPONCTBA U
MPUHLNIA AEUCTBUS DIEKTPOCKOIIA,
3JIEKTPOMETPA, KOHJIEHCATOPOB,
reHepaTopa Ban ne I'paada.
OO6bsicHeHue paboOThI
AIEKTPOCTATUYECKOM 3AIIUTHI,
3a3eMJICHHUS AJIEKTPONPUOOPOB.
Ornpenenenre ycaoBUd IPUMEHUMOCTH
Mojenel (GU3NIECKUX TeIl: TOUCUHBIN
3apsi, OQHOPOIHOE IEKTPUUECKOE
oJIe.

Brimonaenune yaeOHbBIX 3aaHMA
Ha aHaJIU3 JIEKTPUUECKUX MPOLIECCOB

(sIBJIEHUIT) C UCTIOJIL30BAHUEM
OCHOBHBIX MOJOXKEHUM U 3aKOHOB
3JIEKTPOJAMHAMUKU: 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3aps/ia, 3aKkoH KyrnoHa,
MMOTSHIINAJIbHOCTD
3JIEKTPOCTATUYECKOTO MOJIS, TPUHIIUI
CYIEPIIO3ULINU AIICKTPUUYECKUX MOJIEH.
Hcnons3oBanue IT-Trexnoorui

pu paboTe ¢ TOTOJHATEITLHBIMHU
VMCTOYHUKAMHU MH(HOPMAIIHH 10 TEME,
WX KPUTUYECKHUI aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH
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4.2

[locTogaHBIN
ANEKTPUYECKUHN TOK

24

Cwuna toka. [TocToSHHBIN TOK.
Y ca0BUS CyIIECTBOBAHUS ITOCTOSTHHOTO

QJICKTPHUICCKOI'O TOKA. HMcTouyHUKH TOKA.

Hanpsixenne U u D/1C [,

3akoH Oma J1s1 ydacTka IEIH.
DIIEKTPUYECKOE COTPOTUBIIEHUE.
3aBUCUMOCTb CONPOTUBIIEHUS
OJIHOPOJHOTO TPOBOJIHUKA OT €r0
JUTMHBI U TUIOLIAU [TONIEPEYHOTO
cedyeHus. Y 1eJIbHOE COMPOTUBIICHUE
BELIECTBA.

ITocnenoBarenbHOE, apaLIeIbHOE,
CMEIIIAHHOE COEIMHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX JIEKTPUYECKUX
neneit. [Ipasuna Kupxroda.

PaboTa amekTpuueckoro Toka.

3akoH Jxoyng-JIenua.

MOUIHOCTB ANEKTPUUYECKOTO TOKA.
TennoBas MOIIHOCTb, BbIAEsIEMAst

Ha PE3UCTOpE.

O/J1C v BHyTpEeHHEE CONPOTUBIICHHE
HMCTOYHUKA TOKa. 3akoH Oma

JUTSL TIOJTHOM (3aMKHYTOM )
AJIEKTPUYECKOMN 1enu. MonHoOCTh
MCTOYHUKA TOKa. KOpOTKOE 3amMbIKaHueE.
KonnencaTop B ienu nocTOSSHHOTO
TOKaA.

[IpoBeneHnne npsiMbIX U3MEPEHHUN CUIIBI
TOKA U HaIPSIKEHUs, KOCBEHHBIX
U3MEPEHUN YAEIBHOTO CONIPOTUBIICHHS,
OJ1C v BHYTpEHHETO CONPOTUBJICHUS
MCTOYHUKA TOKA, IPOBEACHUE
VICCIIEIOBAHUN 3aBUCHUMOCTEN
(U3UYECKUX BEIMYUH U OTBITOB

0 MTPOBEPKE MPENJIOKEHHON TUIOTE3bI
MIPU U3YUYEHUH 1IeTIEN TOCTOSTHHOTO
TOKA.

Omnpenenenne aOCOMIOTHBIX U
OTHOCHUTENBHBIX MOTPEITHOCTEN
U3MEpPEeHUI (PU3NUECKUX BEJIMYHMH.
OueHka rpasul NOTPEMIHOCTEN.
N3ydeHune KopoTKOro 3aMbIKaHUS
rajgbBaHUYECKOIO 3JIEMEHTA U OLICHKA
BHYTPEHHETO CONPOTUBJICHUSI.
Pemenune pacu€THbIX 3a/1a4 € IBHO
3aJaHHOM M HESBHO 3aJaHHOU
bu3nYecKoil MOJEIbIO

C UCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GOopMyJ HIOCTOSTHHOTO TOKA.
Penienune kauecTBEHHBIX 3aj1a4,
TPeOYIOMUX MPUMEHEHUS 3HAHUN U
3aKOHOB IMOCTOSIHHOTO TOKA.
OObsicHEHUE YCTPOWUCTBA U MPUHIIUIIA
JEUCTBUS aMIIEpPMETPA, BOJILTMETPA,
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TexHuueckue yCTpoucTBa u
TEXHOJIOTHUYECKHUE ITPOLIECCHI:
aMIepMeTp, BOJIBTMETP, PEOCTAT,
CUETUMK DIJICKTPUYECKON SHEPTUU

peocrara, CYUETUMKA DIIEKTPUYECKON
SHEPIUMU.

BrimonHenune yaeOHbBIX 3aaHHA

Ha aHAJIN3 JIEKTPUUYECKUX ITPOLECCOB
(SIBJIEHUI ) C UCTIOJIb30BAHUEM
OCHOBHBIX MOJIOKEHUH U 3aKOHOB
AJEKTPOAUHAMHUKU: 3aKOHBI OMa

JUISl y4acTKa LEenH U JUIsl 3aMKHYTOM
AJIEKTPUYECKOM LIETH, 3aKOH JIKOyJIIsa—
Jlenra.

Pabora B rpynmnax npu o0CykaeHUN
BOIIPOCOB MEXKIIPEIMETHOT'O XapakTepa
(Hanpumep, 10 TeMe «IJIEKTPUUYECKUe
SIBJICHUSI B IPUPOAC))

43

Toku B pa3nmuyHbIX
cpenax

DnekTpuyeckas MpoOBOJAUMOCTD
pa3IMyYHBIX BEUIECTB. DJIEKTPOHHAs
IPOBOAMMOCTB TBEPIBIX METAIIIIOB.
3aBUCHUMOCTb COIPOTUBIIEHUS METAIJIOB
oT TemnepaTtypbl. CBEpXIpOBOIUMOCTb.
DNEKTPUYECKUN TOK B BAKYYME.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB.
[TonmynpoBonuuku. CoOCTBEHHAs U
IIPUMECHAsI TPOBOUMOCTh
NOJIyIpOBOHUKOB. CBOMCTBa
p-n-niepexoja. [1oynnpoBogHUKOBBIE
pUOOPBHIL.

DAEKTPUUECKUN TOK B DJIEKTPOJIUTAX.

[IpoBenieHrE KOCBEHHBIX U3MEPEHUN U
VCCIIEIOBAHUN 3aBUCHUMOCTEN

Mexay GU3NYECKUMU BeIMYMHAMU
IIPY U3YUYEHUU MPOLIECCOB NPOTEKAHUS
AJIEKTPUYECKOTO TOKA B METAJIIAX,
3JEKTPOIUTAX U MOJYIIPOBOJIHUKAX.
Omnpenenenre abCOOTHBIX U
OTHOCHUTEJIBHBIX ITOrPEITHOCTEN
U3MEpPEeHUM (PU3NUECKUX BEJIUYHMH.
OueHka rpasul NOTPEMIHOCTEN.
HabGntonenue snexTponausa, u3yueHue u
00BbSCHEHHE MPOBOJUMOCTHU
AIEKTPOJIUTOB, SKCIEPUMEHTAIBHOE
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DNEKTPOIUTHYECKAS TUCCOLIALIMSL.
DnexTponu3. 3akoHbl Papajnes

JUTS DJIEKTPOJIA3A.

DIIEKTPUYECKHI TOK B Ta3ax.
CamocTosTENBHBIN U
HECAMOCTOSITENBHBIN pa3psiI.
PaznuyHble TUITBI CAMOCTOATEIBHOTO
paspsana. Mosnuus. [1nazma.
TexHuyeckue ycTporcTsa u
IIPAKTUYECKOE IPUMEHEHUE:
razopaspsIHbI€ JJAMIIbl, YJIEKTPOHHO-
JTy4eBasi TpyOKa, MOoIyInpOBOAHUKOBBIE
NpUOOPHL: MO, TPAH3UCTOD,
¢dboToMoa, CBETOMO I, TAIbBAHUKA,
paduHUPOBAHUE ME/U, BHITIJIABKA
ATOMHHUS, SJIEKTPOHHASI MUKPOCKOTIUS

W3Y4YEHHUE 3aKOHOB JIEKTPOIN3a
dapanes.

CHsTHE BOJIBT-aMIIEPHOM
XapaKTEPUCTUKU JUOA.

CpaBHEHHE NPOBOAUMOCTH METAILIIOB

Y TIOJIyIIPOBOJHUKOB.

N3ydenune nckpoBoro paspsaa

Y IPOBOJMMOCTH BO3AYyXa.

Pewrenne pacu€THbIX 3a1a4 ¢ IBHO
3aJITaHHOM U HEABHO 3aJaHHOU
(u3nYECKOI MOZEIIBIO €
UCITOJIb30BAHUEM 3aKOHOMEPHOCTEN
IIOCTOSIHHOT'O TOKA B PA3JIMYHBIX CPENAX.
Pewrenne kauecTBEeHHBIX 3a/1a4,
TpeOyrOIMX TPUMEHEHHUS
3aKOHOMEPHOCTEHN MOCTOSIHHOTO TOKA

B PA3JIMYHBIX CpE/ax.

OOBbscHEeHHE yCTPOMCTBA U IPUHLIUIIA
JEUCTBHUS ra3opa3psaaHbIX JIAMII,
AJIEKTPOHHO-TY4€BON TPYOKH,
MOJTyTIPOBOTHUKOBBIX TPHUOOPOB: 11012,
TpaH3UCTOpa, (POTOMO1a, CBETOAUOIA.
OOBbscHEHHE CYyTH POLIECCOB:
rajJbBaHUKH, papUHUPOBAHUS MENIH,
BBIIUIABKH AJIFOMHMHMSL, SJIEKTPOHHOU
MUKPOCKOITHH

Hroro no pazgeny
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Paszneu 5. @usnyeckuii NPaKTHKYM

5.1 | Ousznueckuii 16 Crioco0b1 u3mMepeHus (PU3nIecKux [IpoBeneHnE KOCBEHHBIX U3MEPEHUN,
PaKTUKYM BEJINYMH C HCTIOJIb30BAaHUEM UCCIIEJOBAaHUM 3aBUCUMOCTEN

aHAJIOTOBBIX U LIU(PPOBBIX (u3nYECKUX BEJIMYMH, IIPOBEPKA
U3MEPUTENbHBIX TPUOOPOB U IPEIJI0KEHHBIX TUIIOTE3
KOMIIBIOTEPHBIX TATYMKOBBIX CUCTEM. (BBIOOP U3 pabOT, OMUCAHHBIX
AOCOJIOTHBIE U OTHOCUTEIIbHBIE B TEMaTHUUYECKUX pa3zerax
MOTPEIIHOCTH U3MEPEHUN PU3NUECKNX | «YUYEHUYECKHI DKCIIEPUMEHT,
BenuurH. OLleHKa IpaHMmIl 1a00paTopHbIe pabOThI, MPAKTUKYM )
MOTPEIIHOCTEN

Uroro no pazaery 16

PesepBHOE Bpems 10

OBILIEE KOJIMYECTBO 170

YACOB I1O ITPOT'PAMME
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11 KJIACC

Haumenosanue
pa3zesioB U TEM
y4eOHOro0 IpeMeTa

No
/11

KomnnuectBo
YacoB

IIporpammHoOe conepranne

OCHOBHBIE BUBI AEITEIILHOCTH
oOy4Jaronuxcs

Pasnen 1. DinekTpoauHaMHKa

1.1 MarauTHoe 1oJe

14

B3aumoaericTBre NOCTOSHHBIX
MAarHuTOB U MPOBOJHUKOB C TOKOM.
MarnauTtHOe nosie. Bektop MarHuTHOU
uHAyKIuu. [ IpuHunun cynepno3uiumn
MarHUTHBIX MMOJIEH. JINHUM MarHUTHOU
WHIYKUHUU.

MarauTHoOE noJsie MPOBOJHUKA C TOKOM
(IpsiMOTO MPOBOJAHUKA, KaTYIIKU U
KpyroBoro BuTka). OneIT Dpcrena.
Cuna Amrnepa, €€ HalpaBJICHUE U
MOZYJIb.

Cuna Jlopenua, €€ HanpaBJICHUE U
MOZYJIb. [[BH:KEHUE 3apsKEHHON
YaCTULBI B OTHOPOAHOM MArHUTHOM
nosie. PaGota cuitel Jlopera.
MarauTHoOEe noJie B BEIIECTBE.
deppoMarHeTHky, rnapa-

U TUaMarHeTHKHU.

TexHuuyecKkue yCTpoucTBa u
TEXHOJIOTUYECKUE MPOLIECCHI:
MIPUMEHEHUE MOCTOSHHBIX MArHUTOB,

[IpoBeneHre KOCBEHHBIX U3MEPEHNUI
CuJIbl AMIiepa, IpoBeJIeHNE
VICCIIEIOBAHUS 3aBUCUMOCTEN MEXKTY
(bU3MYEeCKUMHU BETUYMHAMU U OTBITOB
0 MTPOBEPKE MPEAJIOKEHHON TUIOTE3bI
IPU U3YYECHHUH JIEUCTBUSI OCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM,
B3aUMO/ICHCTBUS MPOBOJHUKA

C MarHUTHBIM TOJIEM.

Ompenenenne aOCOMIOTHBIX U
OTHOCHUTEIBHBIX MOTPEITHOCTEN
U3MEPEeHUN (PU3NUECKUX BEJIUYKH.
OueHka rpasul NOTrPEIHOCTEN.
HccnenoBanne MarHuTHOTO MOJIS
MOCTOSIHHBIX MarHUTOB, CBOMCTB
(beppOMarHeTUKOB.

Onpenenenre ycaoBUd IPUMEHUMOCTH
MOJIEHN OJTHOPOJHOTO MAarHUTHOTO
TOJIS.

OmnpeneneHye HaMpaBieHUsI MTHAYKIIUN
MarHUTHOTO IOJIsl TPOBOJIHUKA C TOKOM,
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AIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETD,
ANIEKTPOABUTaATEND SIKOOU, YCKOPUTETH
AJIEMEHTAPHBIX YACTUIL]

cuibl Amriepa u cuiel JlIopeHna.
N3yuyeHue KapThHbI JTUHUN UHIAYKIUHA
MAarHMTHOTO MOJIS I0JIO0COBOTO U
MIOJIKOBOOOPA3HOTO TTOCTOSTHHBIX
MAarHUuTOB, JJUHHOTO MPSIMOTO
ITPOBOJIHUKA, 3aMKHYTOT'O KOJIBLIEBOTO
ITPOBOJIHUKA, KATYIIKH C TOKOM.
OObsicHEHUE B3aMMOJICUCTBHS IBYX
MPOBOJAHUKOB C TOKOM, JEUCTBUS CUIIbI
JlopeH11a Ha MOHBI SJIEKTPOJIUTA.
HabGnronenue aBmxeHus myyka
AJIEKTPOHOB B MArHUTHOM TOJIE.
N3yuyenne npuHOMNa JEUCTBUS
AIEKTPOU3IMEPUTENHHOTO MpUOopa
MAarHUTOAJIEKTPUUYECKON CUCTEMBI.
Pemenue pacu€THbIX 3a/1a4 € ABHO
3aJJaHHOU U HEABHO 3aJaHHOU
buznyecKoil MOAEIbIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmy o TeMe «MarHuTHoOE ToJiey.
Pemenne kauecTBeHHBIX 3a/1a4,
TPeOYIOLIUX TPUMEHEHUS 3HAHU N

1o TeMe «MarHuTHoe noJsey.
OObsicHEeHUE YCTPOWCTBA U TIPUHITATIA
JIEVCTBHS 3JIEKTPOMArHuTOB, TECTEPA-
MYJIBTUMETPA, FJEKTPOABUTATEIS
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SAxoOu, yckopuTenen dJ1ieMeHTapHbIX
YacTHL.

OObsicHEeHNE MPUMEHEHHSI IOCTOSTHHBIX
MarHuTOB

1.2

DNeKTpOMarHuTHas
WHTYKITUS

13

SIBiieHmne BHCKTpOMaFHHTHOﬁ HWHAOYKIHUH.

[ToTOk BEeKTOpa MArHUTHOW UHAYKIIHH.
OJC nnaykuun. 3akoH

AJIeKTpOMarHuTHOM nHAyKIuu dapases.

Buxpesoe snektpuueckoe nosie. Toku
dyko.

OJIC uHayKIIMY B IPOBOJIHUKE,
JIBUKYIIIEMCS] B OJJHOPOAHOM
MarduTHOM MOJIE.

IIpaBuno Jlenna.

NupykruBHoCcTh. Karymika
WHJIYKTUBHOCTH B II€TIH TOCTOSTHHOTO
Toka. fBnenune camonnaykuuu. J1C
CaMOMHAYKIIUH.

DHeprusi MArHUTHOTO MOJIsL KaTYIIKH

C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.
TexHuuYecKkue yCTpoucTBa u
TEXHOJIOTUYECKHUE MPOLIECCHI:
WHAYKIUOHHAS NI€4Yb, COJICHOU], 3a1I[UTa
OT 3JIEKTPU3ALIMU TEJI IIPU JBUKEHUU
B MAarHUTHOM I10JI€ 3eMIn

[IpoBenenue uccaenoBaHus
3aBUCUMOCTEHN (DU3HMUECKUX BETUYHH U
OIIBITOB IO NMPOBEPKE NPEMIOKEHHON
TUIIOTE3bI IPU U3YUYCHUH SIBJICHUS
3IIEKTPOMArHUTHOU MHAYKIIHH.
Onpenenenne MHIYKIIUN BUXPEBOTO
MarHUTHOTO TTOJISL.

Omnpenenenne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MEPEHHUHN PU3NYECKUX BEINYHH.
Or1eHka rpaHul] MOTPEIIHOCTEH.
DKcIepuMEeHTAIbHOE 3y4eHHUE paBuia
Jlenna.

HccnenoBanue siBIEHUS CAMOUHIYKIINY,
3aBucuMocTd J/1C caMOMHAYKIIUU OT
CKOPOCTH M3MEHEHHUS CHJIbI TOKA B IIETIH.
N3yuenue najeHuss MaruuTa

B aJIIOMUHUEBOM (METHOM) TpyOe.
CO6opka MOeNN AIEKTPOMArHUTHOTO
reHepaTopa.

Pemenne pacu€THbIX 3a71a4 C IBHO
3aJaHHOM M HESBHO 3aJaHHOU
du3nvecKkoilt MoaenbI0
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C UCIIOJIb30BaAaHHNEM OCHOBHBIX 3dKOHOB 1

dbopMy1 o Teme «IeKTpOMarHuTHas
UHTYKIASD.

Pemienune kauecTBEHHBIX 3324,
TPEOYIOIMUX TPUMEHEHU S 3HAHU T

0 TeME «DJIEKTPOMarHUuTHas
WUHTYKIUSD.

OObsicHEeHHE OCHOBHBIX NPHUHIIUIIOB
JIEUCTBUSI TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX IPOLIECCOB, TAKUX
KaK: MHAYKIIMOHHAs [1€Yb, COJIECHOU,
3alIMATa OT JEKTPU3ALUH Tell

IIPU IBUKEHUY B MArHUTHOM I10JIE
3emuIu.

Pabora B rpynmnax npu o0CyxaeHUN
BOIIPOCOB MEKIIPEAMETHOIO XapaKTepa
(HanpuMmep, MO TeMe
«NEKTPOMATrHUTHBIE SIBJICHUS

B IIPUPOJIEN)

Hroro no pazaery 27

Paznen 2. KosieOannsi 1 BOJHBI

2.1 MexaHnnueckue 10 KonebarenbHas cucrema. [IpoBeeHNE KOCBEHHBIX U3MEPEHUN,
KOJIeOaHUS CBoOoHBIC KOJTIEOaHUSI. UCCJIEIOBaHMSI 3aBUCUMOCTEN MEXTY

I"apmonuveckue konedbaHusl.
KunemaTtnueckoe u [uHAMHYECKOE
OMMUCaHUE. JHEPreTUYECKOE ONKUCAHUE
(3aKOH COXpaHEHHS MEXaHUYECKOM

(bu3MYEeCKUMHU BETUYMHAMU U OTBITOB
10 ITPOBEPKE NPEMIOAKEHHON TUIIOTE3BI
IpU U3YYeHHH KOJeOaHUN HUTSHOTO U
NPYKUHHOTO MasiTHUKOB,
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sHeprum). BeiBog AMHAMHUYECKOTO
OTHCAaHMS TAPMOHUYECKHUX KOJIeOaHU I
W3 UX DHEPreTUYECKOro 1
KWHEMATHYE€CKOTI'O OIIMCAaHMUS.
Awmiutyzaa u ¢aza konebanuil. Csizb
aMIUTATYbI KOJIEOAHUH UCXOHOM
BEJIMYUHBI C aMILTUTYAaMU KOJIeOaHUI
€€ CKOPOCTH U YCKOPEHHUH.

[Tepuon u yacTora KoeOaHMiA.
[Tepuona Masibrx CBOOOTHBIX KOJICOaHMI
MaTeMaTu4eckoro Masitouka. [lepuon
cBOOOJHBIX KOJIeOaHUH MPY>KMHHOTO
MasITHUKA.

[TonsiTHe O 3aTyXaroNUX KOJICOAHUSX.
Brinyxnennbie konebanus. PezonaHc.
Pe3onancHas kpuBasi. Bousiaue
3aTyXaHUs Ha BUJI PE30HAHCHOW KPUBOM.
ABTOKOJIEOaHHS.

TexHuyeckue ycTporcTsa u
TEXHOJIOTUYECKHUE MPOLIECCHI:
METPOHOM, YaChl, KAYEJIU, My3bIKaJIbHbIC
WHCTPYMEHTBHI, cericmorpad

BBIHYKJICHHBIX U 3aTyXaIOIIUX
MEXaHHUYECKUX KOJIecOaHUM.
Onpenenenre aOCOTOTHBIX U
OTHOCHUTEIBHBIX MOTPEITHOCTEN
WU3MEPEeHUI (PU3NUECKUX BEJTMYUH.
O1ieHKa TpaHull MOTPEUTHOCTEM.
Habmronenue He3aBUCUMOCTH ITeproa
MaJbIX KoJeOaHui rpy3a Ha HUTH

OT aMILTUATYbI.

DKClepuMeHTalbHas MPOBEPKA 3aKOHA
COXpaHEHUS PHEPTUU TIPH KOJICOAHUSIX
rpy3a Ha Npy>KUHE.

Habmonenue pezonanca.
Ornpenenenre ycaoBUd IPUMEHUMOCTH
MOJEJIN MaTeMaTHYeCKOT0 MasITHUKA U
UJICATILHOIO MPYKUHHOTO MasiTHUKA.
Penienune pacu€THbIX 3a/1a4 C SIBHO
3aJTaHHOM U HESIBHO 3aJaHHOU
buznyecKoil MOAEIBIO

C ¥ICTIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M
dbopmyn mo Teme «MexaHndecKue
KOJIEOaHUS.

Pemienne kauecTBEHHBIX 3a/ad,
TPeOYIOMUX TPUMEHEHU S 3HAHU T

1o TeMe «MeXxaHndecKue KoJueOaHus.
OO0bsicHEHUE YCTPOUCTBA U TIPUHIIUIIA
JIEUCTBUSI METPOHOMA, YaCOB, KaUeJIeH,
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MY3bIKaJIbHBIX UHCTPYMEHTOB,
ceiicmorpada.

Hcnonn3oBanue IT-texHomorui

Ipu paboTe ¢ TOMOTHUTEILHBIMU
VMCTOYHUKAMU UHPOPMAIIHH IO TEME, UX
KPUTHYECKUN aHAJIU3 U OIIEHKA
JIOCTOBEPHOCTH

2.2

DNEKTPOMarHUTHBIE
KoJIeOaHus

15

Konebarenbublit KOHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHbIE KOJeOaHus

B UJI€AJIbHOM KOJIE0ATEIbHOM KOHTYPE.
®opmyna Tomcona. CBsi3b aMILUIUTY bl
3apsaa KOHJEHCaTopa ¢ aMIUIUTY101
CHJIBI TOKA B KOJI€0aTEIbHOM KOHTYE.
3aKOH COXPAaHEHHsI SHEPTUU

B UJICAIbHOM K0JI€0aTEIbHOM KOHTYPE.
3aTyxarolne MEeKTPOMarHuTHbIE
KoseOaHus. BeIHyX/1€eHHbIE
AIIEKTPOMArHUTHBIEC KOJIeOaHUsI.
ITepemennsbI TOK. MOIIHOCTH
IEPEMEHHOT0 TOKA. AMIUIMTYAHOE U
JEMCTBYIOLIEE 3HAUYEHUE CUJIBI TOKA U
HANPSDKEHUS IPU pa3IndHoi popme
3aBHCHUMOCTH IIEPEMEHHOTO TOKa

OT BPEMEHH.

CuHycouaaJIbHBIN IEPEMEHHBII TOK.
Pe3ucrop, KoHAEHCATOP U KaTyIIKa
WHJIYKTUBHOCTH B LIENU

[IpoBenieHE KOCBEHHBIX U3MEPEHNUM U
VICCIIEIOBAHUS 3aBUCUMOCTEN
(bu3MYEeCKUX BEJIMYMH MTPU U3yUYECHUU
AJIEKTPOMArHUTHBIX KOJIEOAHUH U TIeTeit
MIEPEMEHHOTO TOKA.

Omnpenenenre abCOIOTHBIX U
OTHOCHUTEJIbHBIX NOTPEIIHOCTEN
U3MEPEeHUM (PU3NUECKUX BEJIUYHUH.
OueHka rpaHull MOrPEeUIHOCTEN.
N3yueHue yCcTporcTBa v IPUHLIKIIA
neicTBus TpaHchopMaTopa.
Habmonenue 3neKTpoMarHuTHOro
pE30HaHca.

N3yuenune ocuumuiorpamm
AJIEKTPOMArHUTHBIX KOJICOAHMIA.
Pemrenue pacu€THbIX 3a/1a4 € ABHO
3aJITaHHOM U HESABHO 3aJaHHOU
buznyecKoil MOAEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmy o Teme «INEKTPOMArHUTHBIE
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CHUHYCOHJIAJIbHOTO IIEPEMEHHOTO TOKA.
Pe3onanc TokoB. Pe3onanc
HaITPSHKEHUN.

Nneanbhblii TpanchopmaTop.
[IpousBoacTBO, nepenava u
NOTpeOICHUE AIEKTPUUECKOM SPHEPTUU.
DKOJIOTHYECKHE PUCKU

TP IPOU3BOJICTBE DJIEKTPOIHEPTUH.
Kynprypa ucnonszoBanus
ANEKTPOIHEPTHH B IMTOBCEIHEBHOM
KU3HU.

TexHuyeckue ycTporcTsa u
TEXHOJIOTUYECKHUE MPOLECCHI:
ANEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOTI0 TOKA, JTUHUN
ANEKTpoIepeaad

KOJIEOAHUS.

Penrenune kauecTBEHHBIX 3a/1a4,
TPEOYIOITUX IPUMEHEHUS 3HAHUM

o TeMe «DJIEKTPOMarHUTHBIC
KOJICOaHUS.

CpaBHEeHHE MEXaHUUECKUX U
AJIEKTPOMArHUTHBIX KOJICOAHMIA.
OOBbsicHEHUE YCTPOMCTBA U IIPUHIIAIIA
JEHUCTBUS PJICKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOI0 TOKa, TMHUM
aJIeKTpoIiepeay.

Onpenenenre ycaoBUd IPUMEHUMOCTH
MOJEJIH HJIeaJbHOr0 K0ae0aTeIbHOTO
KOHTYpa.

AHanus3 1 oIjeHKa II0CICICTBUI
WCIIOJIb30BaHUs PA3IMYHBIX CIIOCOOOB
MIPOM3BOJICTBA DJICKTPOIHEPTUH

C MMO3UIIMH PKOJIOTUUECKOU
0€30MacHOCTH; IPEACTABICHUN

0 PaIMOHAIILHOM MPUPOIOTIOTH30BAHIH
(B mpo1iecce moArOTOBKKM COOOIIEHHH,
BBITIOJTHCHU TPYTITIOBBIX POCKTORB)

23

Mexanunueckue u
ANIEKTPOMArHUTHHIE
BOJIHEI

10

MexaHnuecKre BOJIHBI, YCIOBUS UX
pacnpoctpanenus. [lonepeunsie u
IIPOOJIbHBIE BOJIHEL. [lepro, ckopocThb
pPacIpOCTPaHEHHUsI U IJIMHA BOJIHBI.
CBoIICTBa MEXaHUYECKUX BOJIH:

Habmonenue oObpa3oBanus u
pacnpocTpaHeHUSs MOTIEPEUHBIX

Y IPOIOJIBHBIX BOJIH, OTPAKCHUS U
npesoMIIeHus, HHTephEepeHLIUN

U T(paKIuu MEXaHHYECKUX BOJTH,
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OTpax€Hue, NPeJOMIICHHE,
uHTepepeHIus U AUPPaKIIHSL.

3ByK. CKOpOCTb 3ByKa. | pOMKOCTB
3ByKa. Beicora ToHa. TemMOp 3ByKa.
[ITymoBOE€ 3arpsAA3HEHUE OKPYKAIOIIEN
CpE/IbL.

DNEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS
U3IIyYEeHHS DJIIEKTPOMArHUTHBIX BOJIH.
B3aumnasi opueHTanusi BEKTOPOB

B, E°, voB MEKTPOMATHUTHOM BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpaxxeHue, NPeJOMIICHHE,
noJisipu3aIust, THTepPepeHIms u
mudpaKiys.

[Ikana 371€KTPOMArHUTHBIX BOJIH.
[IpumeHeHre 3JIeKTPOMAarHUTHBIX BOJTH
B TEXHUKE U OBITY.

HpI/IHHI/IHbI paaroOCBA3N U TCIICBUACHUA.

Panuonoxkamus.

DIEKTPOMarHUTHOE 3arpsi3HEHUE
OKPY’KAIOLIEN CPELBI.

TexHuuYecKkue yCTpoucTBa 1
MIPAKTUYECKOE IPUMEHEHUE:
MY3BIKAJIbHBIE MHCTPYMEHTHI, pajap,
PaauONPUEMHHUK, TEJIEBU30D, aHTEHHA,
tenedon, CBU-nieusn, ynbpTpa3sBykoBas
JMArHOCTUKA B TEXHUKE U MEAULINHE

aKyCTUYECKOTO PE30HAHCA, CBS3H
TPOMKOCTH 3BYKA U BBICOTBI TOHA

C aMIUTUTYAOM M 4aCTOTOMN KOoJeOaHuH.
N3yyeHue CBOMCTB yJIbTPa3BYKa U €ro
IIPUMEHEHUS.

Hccaenosanue cBONCTB
3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE,
MIPEIOMIICHUE, TTOSIPU3ALIAS,
nudpaxiys, tHTEpEepeHIIUs.
Obnapy>xeHue nH(ppaKpacHoro u
yIbTPa(HOIETOBOTO U3TYUECHHM.
CpaBHEHME MEXaHUYECKUX U
AIEKTPOMArHUTHBIX BOJIH.
Ornpenenenre ycaoBUd IPUMEHUMOCTH
MOJENN TAPMOHUYECKOMN BOJIHBI.
Pemienune kauecTBEHHBIX 33124,
TPEOYIOIMUX TPUMEHEHU S 3HAHU T

o teMe «MexaHnyeckue u
3JIEKTPOMArHUTHBIE BOJIHBLY.
N3yuenue napameTpoB 3BYKOBOM
BOJIHBL.

N3ydeHne pacipoCTpaHEHUs 3BYKOBBIX
BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
OObsicHEeHUE yCTPOICTBA U PUHIIUIA
JIEVCTBHS MY3bIKAIBHBIX MHCTPYMEHTOB,
pazapa, paauonpuéMHHKA, TEIEBA30DA,
anTeHHsbl, Tenedona, CBU-neun.
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OO0bsicHeHHUE yIBTPa3BYKOBOM
JIMarHOCTHUKHU B TEXHUKE U MEIUIIAHE.
HUcnonp3zoBanue I'T-texnonorui

Ipu paboTe ¢ TOMOTHUTEILHBIMU
VMCTOYHUKAMU HH(POPMAIIHH TI0 TEME,
UX KPUTUYECKU aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHain3 ¥ OIleHKa MOCJICICTBUI
IIyMOBOTO Y 3JIEKTPOMArHuTHOTO
3arps3HEHUS OKPYKaroLIEn CpeJibl

C MO3UIIMHI PKOJIOTUUECKOU
0€30IacHOCTH; MPEICTaBICHUN

0 palMOHAJIBLHOM MPUPOAOTIOIE30BAHUN
(B Ipo1IECCE MOATOTOBKY COOOIICHHUIA,
BBITIOJTHEHUHU TPYIIOBBIX MPOEKTOB)

24

Onrtuka

25

[IpsiMosMHEHOE pacIpPOCTPAHEHUE

CBETa B OMHOPOAHOM cpene. JIyu cBera.

To4euyHbIN UICTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
ceera. [loctpoenue n3oopakeHuit

B IutockoM 3epkaie. Chepuueckne
3epKaJa.

[Ipenomnenue cBeta. 3aKOHBI
MpeIoMIIeHUS cBeTa. AOCOTIOTHBIN
ITOKA3aTeIb MPEJTOMIICHUSI.
OTHOCHUTENBHBIN IOKA3aTENb
npenomiieHust. [IocTOSTHCTBO 4acTOThI

HabaroneHue onTHYeCcKuX SIBJICHUH,
MPOBEICHNE KOCBEHHbBIX U3MEPEHU,
HCCJICIOBAHUS 3aBUCUMOCTEH
(U3UYECKUX BEIIMYUH U OTIBITOB

I10 MMPOBEPKE MPEI0KEHHONU TUIOTE3BI
MIPU U3YUYEHUH SIBJICHUU MTPETOMIICHUS
CBETa HA rpaHMIIE pa3jena ABYX Cpell,
MIPEJIOMIICHHS CBETa B COOMparoIie u
paccenBarollIei JIMH3aX, BOJTHOBBIX
CBONCTB CBeETa.

Habmronenue mojgHoro BHyTPEHHETO
OTPa)XKEHHUsI, N3YYEHHUE MOJIEIN
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CBETAa U COOTHOLICHUE JJIMH BOJIH

IIPU [IEPEX0/IE MOHOXPOMATUYECKOTO
CBETA Uepe3 IPaHully paszelia IByxX
ONTUYECKUX CPE/I.

Xop rydyen B mpusMe. Jlucnepcus ceera.
CnoxHbIi cocTaB 6emoro cpeta. L[BerT.
[TonHOE BHYTpEHHEE OTPAKEHUE.
IIpenenpHbIN yroa NOJIHOTO
BHYTPEHHETO OTPaKECHHSI.
Cobwuparoriie u pacCeuBaOIINE JIMH3BI.
Tonkas nua3a. POKYCHOE PacCTOSHUE U
ONTHUYECKAS CUJIa TOHKOM JIMH3BI.
3aBUCUMOCTH (DOKYCHOTO PACCTOSTHUS
TOHKOM chepruUIeCKO JTUH3BI OT €&
F€OMETPHUU U OTHOCUTEIBHOTO
II0KA3aTeIs MPEITOMIICHUS.

dopmyJia TOHKOW JIUH3bI. Y BEJIMYECHUE,
JTaBaeMoe JUH3O0M.

Xon Jtyya, IpOoLIEEro JIUH3Y MO
MIPOU3BOJIbHBIM YIJIOM K €€ IJIaBHOU
ontuueckoun ocu. [loctpoenue
M300paXeHU TOYKU U OTpE3Ka MPSMOi
B COOMpPAIOIIUX U PACCEUBAIOLIUX
JINH3aX U UX CUCTEMaX.

OnTuyeckue mpudopsl. Paspematorias
CoCcOOHOCTB. [ 1123 Kak onTuyeckast
cucrema.

CBETOBO/A.

[TonyueHnue nu3zo0paxxeHus B CUCTEME
13 IJIOCKOTO 3€pKajia U JIMH3BI,

B CUCTEME U3 JIBYX JIMH3.
KoHcTpynpoBaHUE TEIECKOTUYECKUX
CHUCTEM.

N3ydenue nojsgpusaiuu CBeTa,
OTPaXEHHOI'O OT ITOBEPXHOCTU
JADJICKTPUKA, U3yUYCHUE
uHTEpEPESHITNH JTA3EPHOTO U3TyUCHUS
Ha JIBYX ILIEJISIX.

[TonydyeHue criekTpa u3aydeHus
CBETOAMOMAA IIPH MOMOIIH
TU(PpaKIIMOHHON PEIIETKH.

Pemenue pacu€THbIX 3a/1a4 € ABHO
3aJITaHHON U HESABHO 3aJaHHOU
(bU3UYECKON MOJIEIBIO

C MCIOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopmyi 1o TeMe «OnTuKa.

Pemenne kauecTBEHHBIX 3a/ad,
TPEOYIOITUX IPUMEHEHUS 3HAHUM

1o TemMe «OTnTHKa.

[TocTpoeHue u pacué€t u300paKeHuM,
CO3/1aBAEMBIX IJIOCKUM 3€PKAJIOM,
TOHKOM JIMH30M.

Ornpenenenre yclioBUil IPUMEHUMOCTH
MO/IEJIA TOHKOM JINH3bI;, TPAHULL
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[Ipenensl npuMEeHUMOCTH
TEOMETPUYECKOU ONTUKH.

Bonnosas ontuka. Uatepdepenims
cBeTa. KorepeHTHbIe HICTOUHUKHY.

VY cnoBus HaOMIOACHNS MAKCUMYMOB U
MUHHMYMOB B HHTep(hEPEHIIUOHHOM
KapTHHE OT JIByX KOI'€pPEHTHBIX
UCTOYHUKOB. [I[prMeps Kitaccuyeckux
UHTEPPEPEHIINOHHBIX CXEM.
Hudpaknus ceeta. Judpakiumonnas
peméTka. Y CioBre HaOIIOeHUS
IJIaBHBIX MAKCUMYMOB IIPH NaIEHUH
MOHOXpPOMaTHYECKOTO CBETa

Ha TU(HPAKIIMOHHYIO PEIIETKY.
[Tonspuzanus ceera.

TexHuyeckue ycTpoucTBa U
TEXHOJOTHYECKHE MPOLIECCHI: OUKH,
Jymia, IepucKoI, poroanmnapar,
MUKPOCKOTI, TPOEKIIMOHHBIH arnmapar,
MPOCBETIICHUE ONTHKH, BOJOKOHHAS
ONTHKA, TU(paKIMOHHAS PEeIIETKA

MPUMEHUMOCTH T€OMETPUUECKOM
OTITHKH.

OO0BsicHeHHE 0COOCHHOCTEHN MPOTEKAHUS
OTNITHYECKUX SBJICHUI: HHTEp(EepeHIInH,
nudpakIyy, TUCTIEPCUH, TIOTHOTO
BHYTPEHHETO OTPaKEHUSI.

OObsicHEeHUE YCTPONCTBA U TIPUHIIUIIA
JENUCTBUS OYKOB, JIYIIbI, IEPUCKOIIA,
¢doroannapara, MUKPOCKOIIA,
POEKIMOHHOTO anmnapara,
TU(PpaKIMOHHON PEETKH, BOJJOKOHHOM
OTITHKH.

OObsicHEeHUE TPOCBETIICHUS ONITUKH.
Pabora B rpynmnax npu o0CyxaeHUN
BOIPOCOB MEKITPEIMETHOTO XapaKTepa
(manpumep, o Teme «CBETOBbBIE
SIBJICHUS B IPUPOEY)

Hroro no pazneny
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Pa3znen 3. OcHOBBI CllelIHAIBLHOM TEOPUH OTHOCUTENBbHOCTH (nasee - CTO)

3.1

OcHOBBI
CIIEHUAIILHON TEOPHUH
OTHOCHUTEIIBHOCTH

5

I'paHuIbl TPUMEHUMOCTH KJIACCUYECKON
MexaHuku. [locTynarsl cienuanbHON
TEOPHUH OTHOCUTEIIBHOCTH.
[IpocTpaHCcTBEHHO-BPEMEHHOM

[TpoBeneHME KOCBEHHBIX U3MEPECHUIA
UMITYJIbCA ¥ SHEPTUU PETSTUBUCTCKUX
yactull (1o ¢oTorpadusiMm TPEKOB
3apSOKCHHBIX YaCTUIl B MATHUTHOM
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unrepsai. [IpeoOpazoBanus Jlopenia.
YcnoBre NPUYNHHOCTH.
OTHOCHUTENBHOCTHh OHOBPEMEHHOCTH.
3aMeJIEHNE BPEMEHU U COKPAILICHHE
JUTVHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON
YaCTHUILBI.

CBs13b MaccChl € SHEPTUEN U UMITYJILCOM
PENATUBUCTCKON YaCTULIBI. DHEPTUS
MTOKOSI.

TexHuyeckue ycTporcTa u
TEXHOJIOTUYECKHUE MPOLECCHI:
CIIyTHUKOBBIE TPUEMHUKHU, YCKOPUTETU

oJie).

Ananu3 1 onucanue PU3NIECKUX
SIBJICHU C UCIIOJIb30BAHUEM ITOCTYJIATOB
CHEIHNAIbHON TEOPUH OTHOCUTEIHHOCTH.
OObsicHeHUe TPUHIIUIA TEUCTBUS
CITyTHUKOBBIX MPUEMHUKOB,
YCKOPUTEJIEN 3aPSKEHHBIX YaCTULI

3apsKEHHBIX YaCTHUL]
Hroro no pazneny 5
Paznen 4. KanToBasi pusuk
4.1 Kopnyckymnsipao- 15 PaBHOBECHOE TEILIOBOE U3ITYYEHUE [IpoBeneHnE KOCBEHHBIX U3MEPEHUN,
BOJIHOBOM JIyaJIu3M (u3my4eHue abCOMOTHO YEPHOTO TENAa). | UCCIENOBAHMS 3aBUCUMOCTEN MEXKITY

3akoH cmenienus Buna. ['unoresa
[Inanka o KBaHTax.

@DoTOHBI. DHEPTUS U UMITYJILC (HOTOHA.
dotorddext. OnbiThl A.I'. CToNeTOBA.
3akonsl pororddexra. YpaBHEeHHE
Oiiamreina st pororddexra.
«KpacHas rpanuna» pororddexra.
JlaBneHue cBeTa (B 4aCTHOCTH,
JaBJICHHE CBETa HA aOCOIOTHO

(bu3NYECKUMU BETMUYNHAMU

pU U3y4eHuu siBineHus Goroddexra.
Onpenenenne adCOMOTHBIX U
OTHOCHUTEJIBHBIX MTOIPEIIHOCTEN
U3MEPEHUN PU3NYECKUX BEINYMH.
OueHka rpaHul NOTPEMIHOCTEN.
Pemrenne pacu€THpIX 3a71a4 € SIBHO
3aJTaHHON U HESIBHO 3aJITaHHON
buznIeCcKoil MOAEIBIO
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MOTJIONIAFOIITYIO U @OCOTIOTHO
OTPAKAIONTYIO MOBEPXHOCTH). OTBITHI
I1.H. JIeGenena.

BonnoBrle cBoicTBa yacTuil. BoHbI
ne bpoins. Invnaa BonHbI 1e bpoitns u
pa3mepsl 001aCTH JTOKATU3AIMT
JBUXKYIIEHCS YaCTHULIBL.
KopnyckynsipHO-BOJIHOBOM Jyaau3M.

Hudpakuus 3JIeKTpOHOB Ha KpUCTaJLIaXx.

Crnenudurka usmepeHrii B MUKpOMHUPE.
CooTHOILIEHUS HEOTTPEAETEHHOCTEN
['eitzenbepra.

TexHuyeckue ycTporcTsa u
TEXHOJIOTUYECKHE MPOLIECCHI:
CIIEKTPOMETP, (HOTOIIEMEHT,
(dhoToaaTYMK, TYHHEIbHBI MUKPOCKOII,
CoJIHEUHasi OaTapest, CBETOINO,T

C UCMOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopmyn mo Teme «KBaHTOBBIE
SIBJICHUSI.

Pelienre kauecTBEeHHBIX 3aj1a4,
TPeOYIOLIMX TPUMEHEHUS 3HAHU N

1o Teme «KBaHTOBBIE SIBICHUS.
Ornpenenenre ycaoBUd IPUMEHUMOCTH
KBaHTOBOW MOJIEJIH CBETA.

AHaJIN3 KBaHTOBBIX MPOIIECCOB

C HKCIOJb30BAaHUEM YPaBHEHHSI
OamTeitHa 11 hoTodddexra,
MIPUHIIUIIA COOTHOLICHUH
HeomnpeaenéuHoctu [eiizendepra.
OObsicHEeHNE TPUHITUIA TSUCTBUS
CHEKTpOMETPa, (POTOIIEMEHTA,
dboTomaTINKA, TYHHEITEHOTO
MHUKPOCKOIIa, COJIHEUHOU OaTapeu,
CBETOAMO/IA.

Hcnonb3oBanue [ T-rexnonoruu

pu paboTe ¢ TOTOJHUTETLHBIMHU
VMCTOYHUKAMU HH(POPMAIIHH TI0 TEME,
WX KPUTHYECKUI aHaJIu3 U OLIEHKa
JIOCTOBEPHOCTHU

4.2

dusuka aroma

OnbITHI 110 UCCTEAOBAHUIO CTPOCHUS
aroma. [Imanerapnas mozens aroma
Pesepdopna.

[Toctynartsl bopa. U3nyuenue u

OmnpeneneHue UIMHBI BOJIHBI J1a3ePHOTO
U3JTyYCHUSI.

Habmronenne nuHeiuaThIX CIEKTPOB.
HccnenoBanue CieKTpa pa3pekeHHOTo
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norjoieHrue GOTOHOB MPH MEePEX0Ie
aToMa ¢ OJIHOTO YPOBHSI DHEPTUH

Ha JIPYTOMH.

Bunagel ciektpoB. CiekTp ypoBHEM
SHEPIruM aTomMa BOJAOPO/a.
CrnoHTaHHOE U BBIHYKJIEHHOE
u3ny4yeHue csera. Jlasep.
TexHuueckue yCTpoucTBa u
TEXHOJIOTHUYECKHUE ITPOLIECCHI:
CIEKTPaJIbHBIN aHATU3 (CIEKTPOCKOIT),
Ja3ep, KBAaHTOBBIM KOMITBIOTED

aTOMapHOTO BOJIOPO/Ia U U3MEPEHUE
nocTossHHON PunOepra.

N3yuenue ycTponcTBa v AEUCTBUS
CYETYMKA MOHU3UPYIOIIUX YACTHIL.
Ornpenenenre ycaoBUd IPUMEHUMOCTH
Mozenu atoma Peszepdopaa.
OObsicHEeHNE TTPUHITUIIA TCUCTBUS
CIIEKTPOCKOIA, J1a3epa, KBAHTOBOT'O
KOMIIBEOTEDA.

AHaJIN3 KBaHTOBBIX ITPOLIECCOB

Ha OCHOBE IIEPBOT'O U BTOPOTO
OCTyJ1aTOB bopa

4.3

du3nKa aTOMHOTO
sapa u
3JIEMEHTAPHBIX
YaCTHI]

Hyxnonnas mozaens siapa I elizenOepra—
Nanenko. 3apsna sapa. MaccoBoe
qucio sapa. M30Tomnsi.
PannoaktuBHOCTH. Anb(ha-pacnan.
DNIeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. I'amMa-u3imydyeHue.

3aKOH paJuOaKTUBHOIO pacnaja.
PannoakTuBHBIE H30TONBI B IPUPOE.
CBoiicTBa MOHU3UPYIOIIETO U3ITYUYEHHUS.
Binsinue pagnoakTHBHOCTH Ha KUBbIE
opranu3mbl. EcrecTBeHHbIN QoH
usiydenus. [lozumerpus.

DHeprus CBsI3M HyKJIOHOB B sIIpE.
Anepnsbie cwibl. JlehekT Macchl sapa.
Snepneie peakuuu. /lenenne u cuHTe3

[IpoBenenue nsmepenun
pazroaKkTUBHOTO oHA

C UCIIOJIb30BaHUEM JTO3UMETPA U
UCCJIEIOBAaHHE TPEKOB YaCTHUI]

(o roToBbIM (hoTorpadusim).
N3ydenue nornomeHus 6eTa-4yacTHIl
ATFOMUHUEM.

Onpenenenue ycioBuid MPUMEHUMOCTH
MOJIEJIM aTOMHOTO sIIpa.

AHanu3 ¥ ONUCaHKe SAIEPHBIX PEaKIUi
C WCIIOJIb30BAaHUEM TIOHATHUH MacCOBOE
YHCIIO U 3apsi siApa, SHEPTHUS CBS3H

AApa, 3aKOHOB COXpaHCHHA 3apsiia,

MaCCOBOT'O HMCJIa U SHCPIUHN B AJACPHBIX
peaKuunAax, 3aKOHa paJlHOAKTUBHOI'O
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snep. Anepusie peaktopsl. [IpobaeMbl
YIIPaBJISIEMOT0 TEPMOSIAEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCTIEKThI Pa3BUTHS
SAIEPHON SHEPIETUKH.

MeTtonabl perucTpaluuy ¥ UCCIAEAOBAHUS
AIEMEHTAPHBIX YACTHL.
OyHIaMEHTAIbHBIE B3AUMOJACHCTBHS.
bapuoHbl, ME30HBI U JIENITOHBI.
[IpeacraBnenue o CtaHmapTHOM
Mojiesid. KBapk-ritooHHas MOJENb
aZpOHOB.

®dwuzuka 3a npenenamu CtangapTHON
Mozenu. TémHas MaTepusi U TEMHAs
DHEPTHUSL.

EnunacTBO hr3mveckoit KapTUHBI MHpa.
TexHuyeckue ycTpoucTBa U
TEXHOJIOTUYECKUE MPOLIECCHL: TO3UMETD,
Kamepa BuiibCoHa, siAepHbIii peakTop,
TEPMOSIAEPHBIN PEAKTOP, ATOMHAS
6oM0a, MarHUTHO-PE30HAHCHAS
Tomorpadus

pacnaja.

OObsicHEeHUE TPUHIUIIA IEHCTBUS
NO3UMETPA, KaMepbl BuibcoHa,
SJIEPHOTO peaKkTopa, TEPMOSIEPHOTO
peakTopa, aTOMHOM 00MOBI, MArHUTHO-
PE30HaHCHOM TOMOrpaduu.

AHanM3 1 OIeHKA BIIUSTHUS
PaAMOAKTUBHOCTH HA KUBbIE
OpPTaHU3MBbI, a TAKKE TTOCJICICTBUMA
pa3BUTHS SACPHON YHEPTETUKH

C MO3UIIMHI PKOJIOTUUECKOU
0e30MacHOCTH; MPeACTaBICHUI

0 palMOHAJILHOM IPUPOAOTIOIH30BaAHUN
(B mporrecce MoATOTOBKH COOOIICHUH,
BBITIOJIHEHUSI TPYTIIOBBIX MPOEKTOB)

Hroro no pazneny

25

Pa3znen 5. DiemMeHTHI aCTPOH

OMHUM U ACTPOPUUKU

5.1

DNEMEHTHI
aCTPOHOMUU U
acTpoU3uKu

12

Drtarbl pa3BUTHS ACTPOHOMUM.
[IpukmnagHOE 1 MUPOBO33PEHUECKOE
3HaYeHUE aCTPOHOMUU. [ [pUMEHNMOCTH
3aKOHOB (PM3UKU I OOBSICHEHUS

Ha6monenue 38€3aH0r0 Heba
HEBOOPYKEHHBIM IJ1a30M

C HCII0JIb30BAHUEM KOMITBIOTEPHBIX
IIPUIIOKEHUM IS ONPEEICHUS
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MPUPOJIBI KOCMHUYECKHX 0OBEKTOB.
MeTtoapl aCTpOHOMHYECKUX
uccienoBannii. CoBpeMeHHbIE
ONTHUYECKUE TEJIECKOIIBI,
pPaanOTENECKOIbI, BHEATMOChEpHAs
ACTPOHOMMUSL.

Bun 38é3nH0r0 Heba. Co3Be3nus, sipKue
3BE3/IbL, IIJIAHETHI, UX BUAUMOE
JBUYKEHUE.

ConHeuHas cucrema.

Connue. CoslHeYHasi aKTUBHOCTb.
Ncrounnk sHeprun ConaHua U 3BE37.
3BE3/bl, X OCHOBHBIE XapaKTEPUCTHUKHU.
Jlnarpamma «CIeKTPaJIbHBIM KJIacC —
CBETUMOCTDY. 3BE31bI TJIaBHOU
MOCJIEA0BATEIBbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTBY JJIs 3BE3]1
TJIABHOM ITOCJIEN0BATENBHOCTH.
BHyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTaBICHUS

O IIPOUCXOKIAEHUH U 3Boronnn ConHia
Y 3BE3/. DTaIbl )KU3HU 3BE3.
Muneunsin [1yts — Hama ['anakTuka.
[Tonoxxenue u nBuxenue ConHna

B ['aymakTrke. THUMBI rajlakTUK.
Pannoranaktvky u kBasapsl. UEpHbIe
JBIPHI B /Ipax raJIAKTHK.

II0JIOJKEHHUS HEOECHBIX O0OBEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3ee3aust CeBepHOro NoJIylapus u
APKUE 3BE3IBI.

Ha6mronenue B Teneckomn JIyHbl, TU1aHeT,
TYMaHHOCTEW U 3BE3/IHBIX CKOTIJICHUM.
Y4acTtue B IMCKYCCUU O POJIH
aCTPOHOMMH B COBPEMEHHOM KapTUHE
MHPA, B IPAKTUYECKOMN AEATEIIbHOCTH
YeJI0BEKa U JAJIbHEUIIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHH.

[ToaroroBka cooOIIEHHNN O METOAAX
MOJYYEHUS HAYYHBIX aCTPOHOMUYECKUX
3HAHUU, OTKPBITUAX B COBPEMEHHOMN
aCTPOHOMMUH.

[IprmMeHeHre 0CHOBOMOIATAOIINX
ACTPOHOMMYECKUX MOHSITUM, 3aKOHOB U
TEOpHUH ISl aHAIN3a U OOBICHEHUS
(bU3UYECKUX MPOIECCOB, TPOUCXOISIIINX
B 3BE€3/1aX, B 3BE3/IHBIX CUCTEMaX,

B MEXTaJIAKTUYECKOM Cpee, ABUKEHHUS
HEOECHBIX TEJ, IBOJIIOLIMU 3BE3]T U
BcenenHnoit
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Bcenennas. Paciiupenne Beenennou.
3akon Xab06mna. PazOeranue ranakTuk.
Teopus bosbioro B3peiBa. PenmkroBoe
U3IIy4YCHHUE.
MacrabHas cTpykTypa BeeneHHo.
MeraranakTuka.
Hepeménnnie mpo6ieMbl aCTPOHOMUHN
Hroro no pazgeny 12
Paznen 6. ®PuznvecKuil MNPAKTHKYM
6.1 duznyeckuit 16 CnocoObI u3MepeHus GPU3nIeCcKux [IpoBeeHNE KOCBEHHBIX U3MEPEHU,
MPaKTUKYM BEJIMYUH C UCTIOJIb30BAHUEM UCCIIEIOBAaHUM 3aBUCUMOCTEMN
aHAJIOTOBBIX U IU(POBBIX (bu3MYEeCKUX BEJIIMYMH, IPOBEPKA
U3MEPUTEILHBIX PUOOPOB U MPEIOKCHHBIX TUITOTE3 (BHIOOD
KOMIIBIOTEPHBIX JATYMKOBBIX CUCTEM. U3 paboT, OMMMCAHHBIX B TEMATUICCKUX
AOGCOIIIOTHBIE U OTHOCUTEIBHBIE paznenax «Y YeHUYECKU SKCIIEPUMEHT,
HOTPEUIHOCTH U3MEPEHUH pu3nueckux | mabopaTopHbIe pabOThI, MTPAKTHKYM)
BeauuKH. OlIeHKa TPaHuIl
MOTPEIHOCTEN
Uroro no pazgeny 16
Paznen 7. O000maroiee noBropenne
7.1 Cucremaruzaiys u 15 O00011eHNE U cUCTEMATH3 AL VYyacTtue B JUCKYCCUU O pOIH (PU3UKH U
0000111eHNEe coJiep KaHus pa3AesioB Kypca aCTPOHOMUHU B PA3JIMYHbBIX cepax
MPEAMETHOTO «Mexanukay, «MonekymnspHas pu3znka | JeATeTbHOCTH YeJIOBEKa.
CoJIepaHus U OTbITa Y TEPMOJAVMHAMHUKA, [ToaroToBka cooOuIeHU 0 MecTe
NeATEIbHOCTH, «OnexTpoauHamukay, «Konebanus u (bU3UYEeCKO KapTUHBI MUPA B PSITY
IPUOOPETEHHOTO BOJIHBIY, « OCHOBBI CIIELIMAIBHON TEOPUH | COBPEMEHHBIX MPE/ICTABICHUIN
MIpU U3YYEHUU Kypca OTHOCUTEILHOCTHY, «KBaHTOBas 0 MPUPOJE.
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buzuku 10-11
KJIaCCOB

busuKay, «I1eMEHThl ACTPOHOMUH U
acCTpOU3UKI.

Pounb ¢usuku u actpoHOMUN

B DKOHOMHYECKOM, TEXHOJIOTMYECKOMH,
COITMAJILHOM U ATUYECKOU cepax
NEATEIIbHOCTH YEJI0OBEKA, POJIb U MECTO
(Y3UKY U aCTPOHOMUHU B COBPEMEHHOM
Hay4YHOU KapTUHE MUpPa, 3HAYCHUE
ONMCATENBHON, CHCTEMATU3UPYIOLLEH,
0OBSICHUTEIILHON 1 TPOTHOCTHYECKOMN
dbyHKIUi QU3nUEecKor TeoOpun, poJib
¢bu3mdeckoit Teopuu B GOPMUPOBAHUH
MpeCTaBICHUH 0 (PU3NUECKOU KapTUHE
MHUpa, MECTO (PU3UIECKON KapTUHBI
MHUpa B 001LIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN
0 MpupoJie

BrimonHenne yqeOHbIX 3aaHUH,
JEMOHCTPUPYIOUIUX OCBOEHUE
OCHOBHBIX TIOHSITHH, PU3NIECKUX
BEJIMYMH U 3aKOHOB Kypca pusuku 10—
11 xnaccos

Htoro no pazaeny 15

PesepBHOE Bpems 10

OBUIEE KOJIMYECTBO 170
YACOB I1O ITPOT'PAMME
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