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1. IACIIOPT PABOYEH TPOT'PAMMBbI YYEFHOU JUCIHUATILIMHBI «®u3uka»

1.1. ObsacTh NPUMEHEHHUS TPOrPAMMBI

Pa6ouast mporpamma yuebnoi nucuurinabl bJ1.05 ®dusuka pazpaborana ajis CTYJEHTOB CIie-
uuansHocTu 54.02.01 Ju3aitd (o oTpaciisM) B Ka4ECTBE MMPUMEPHOM MPOrpaMMBbl IS peaau3aii 0c-
HOBHOH npodeccnoHanbHOM oOpa3zoBarensHOoi porpammbl CITO Ha 6a3e ocHOBHOTO 00111eT0 00pa3o-
BaHUS C MOJTYYCHUEM cpeiHero obmiero oopazoBanus (mpotokon Ne 3 ot 21 urons 2015 r. Perucrparu-
oHHBIN HOMep peneH3uu 384 ot 23 utons 2015 r. PI'AY «DUPO»); ¢ BHECEHHBIMH H3MEHEHHUSIMH, Pe-
KoMeHJ0BaHHbIMI DenepanbHbIM TOCyIapCTBEHHBIM OIOKETHBIM 00pa30BaTENIbHBIM YUPEKICHUEM
JOTIOJTHUTEIHHOTO MPOPECCHOHATBHOTO 00pazoBanus « MHCTUTYT pa3BUTHs MpodeccHOHATBHOTO 00pa-
3oBanus» (PI'BOY IO «UPIIO») ¢ yuerom IlpumepHOl OCHOBHOI 00II€00pa3oBaTeIbHON PO-
rpaMMBbI CpeqHero o0miero oopazoBaHus, 0JI00pEHHON pelieHreM (eaepaTbHOr0 Y4eOHO-METOarue-
CKOT0 00BEIMHEHHS 10 001IeMy oOpa3oBaHuio (MpoTokoa ot 28 uroHs 2016 1. Ne 2/16-3), ¢ yuerom
yrouHeHuid ®I'AY «DUPO» (npotokon Ne3 ot 25 mas 2017 r.)

1.2. MecTo y4eOHOH TUCHUIUIMHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH CHENUATHCTOB
CpeHero 3BeHa:

VYyeOnas nucuuriHa «PU3uKay SBISETCS yUeOHBIM MPEIMETOM 110 BBIOOPY U3 00s3aTeIBHON
npenMeTHoi obnactu «EctectBennbie Hayku» OI'OC cpennero obmiero 06pazoBaHusl.

Huctuummna «Pusnka» u3ydaercs B oomeoodpazoBatensHoM nukie yueonoro OITOIT CIIO na
6a3e OCHOBHOTO 00111ero 00pa3oBaHusl ¢ MOJIyYEHHUEM CPEAHEro 001ero oopa3oBaHusl.

MecTto yuebHOl muciuIuiHbl «DH3uKay - B cOcTaBe 00IIe00pa3oBaTeIbHBIX YISOHBIX TUCITH-
IUTHH 0 BBIOODPY, GOopMUpPYEMBIX U3 00s3aTeNbHbIX MpeaMeTHbIX obmacteit ®I'OC cpennero obiiero
obpazoBanus, 1 cnenuanbHocTeld CI1IO cooTBeTcTBYyIOMET0 Mpoduiiss MpodecCHOoHaTBLHOTO 00pa3o-
BaHUA.

[Tpu ocBoenuu criennanbaocTeit CI1O rymanuTapHOro mpodis mpodecCHoHaTLHOT0 00pa3o-
BaHusA (hu3uka uzydaercs Ha npoduasHoM ypoBHe OI'OC cpennero o0miero oo6pa3oBaHus.

1.3. Henu u 3axaun y4eOHOM JUCHUIINHBI — TPEOOBaHUS K Pe3y/1bTATAM OCBOCHHUS AUC-
UMIIMHBI:
Copneprkanue mporpamMmbl 0011e00pa3zoBaTeIbHON TUCHUILIMHB PU3KKa HApaBIeHOo Ha
JOCTHKEHHUE CIEIYIOIUX Leei:

® (hopMUpOBaHUE y O0YYAIOIINXCS YBEPEHHOCTH B IIEHHOCTH 00pa30BaHus,3HAUNMOCTH (PHU3U-
YECKUX 3HAHUU /I COBPEMEHHOTO KBATH(UIIMPOBAHHOTOCIICIIUATUCTA MPU OCYIIECTBICHUH €TO MPOo-
(heccuoHanbHOM NEeSTENbHOCTH;

® (opMupOBaHHUE €CTECTBEHHO-HAYYHON TPaMOTHOCTH;

® oBnajicHue crenuduueckoil cucreMoil GU3NUECKUX MOHATUN, TEPMUHOJIOTHENH U CHMBOJIH-
KOH;

® OCBOEHHUE OCHOBHBIX (DU3MYECKHUX TEOPHii, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIaJICHHC OCHOBHBIMH METOJaMH HAYYHOI'O IIO3HAHUS IPUPOABI, HCIIOJIb3YEMbIMH B (1)I/I3I/IKG
(Ha6J'IIOI[CHI/IC, OIMUCAHUC, UBMCPCHUC, BBIABUKCHUEC T'UITOTE3, IIPOBCICHUC BKCHepI/IMCHTa);

® OBJaJICHHE YMEHHMSIMH 00pabaThiBaTh JaHHbIE SKCIIEPUMEHTA, OOBSCHSATHIIOIYyYEHHBIE pe-
3yNbTaThl, YCTAHABIMBATH 3aBUCHMOCTH MEXIY (PU3NYECKMMHU BEIMUYMHAMU B HAOJII01a€MOM SIBJICHUH,
JIeNaTh BBIBOJIBI;

® (QopmupoBaHUE YMEHU peliaTh (U3NYECKUe 3a7aull pa3HbIX YPOBHEH CIOXKHOCTH;

® pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKHXCIOCOOHOCTEN B
nporecce NpUOOPETEHHs 3HaHUH ¢ MCIIOJIIb30BAaHUEM PA3IUYHBIX UCTOYHUKOB MH(OPMAILIUN U COBpE-
MEHHBIX HH(OPMALMOHHBIX TEXHOJIOTUN; YMEHUH (POpMyYIHUpPOBaTH 1 0OOCHOBBIBATH COOCTBEHHYIO MO-
3ULIMIO 110 OTHOIIEHUIOK (PU3NUECKOM HH(pOpMaIMH, TOTy4aeMON U3 pa3HBIX HCTOYHHUKOB;

® BOCMHTaHUE YyBCTBA FOPJOCTU 32 POCCUICKYIO GU3NYECKYIO HAYKY.
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1.4. IlepevyeHb NIIAHMPYEMBIX Pe3yJIbTATOB 00YYECHHUS 10 JMCHMILINHE (MepeYyeHb (popMHUpPYeMbIX KOMIIETEHIIH)

Kon
M HAaUMEeHOBaHHe
popmupyeMbIX KOM-
neTeHuuu

I[InanupyemMble pe3y/bTaThl 0CBOEHHS IPOrPAMMBI N0 M CHHUIJIMHE

Oo0mue

I[HCIIHHJII/IHapHLIe

OK 01. Beibupats cmo-
COOBI peIIeHUs 33129
npoeCCUOHAIILHOM Jies-
TEJBHOCTH TIPUMCHH-
TEJIBHO

K Pa3JInYHBIM KOHTEK-
cTam

JIMYHOCTHBIE PE3yIbTAThl JOJDKHBI OTPAXKaTh B YaCTH TPY-
JIOBOT'O BOCIIUTAHHUSL:

- TOTOBHOCTh K TPYIY, OCO3HAHHE LIEHHOCTU MacTEpCTBa,
Tpyaoiooue;

- TOTOBHOCTH K aKTHBHOM JCATEIbHOCTH TEXHOJIOTHUECKOM
Y COIMAJIbHOM HAINPaBJICHHOCTH, CIOCOOHOCTh MHUIIUUPO-
BaTh, IUIAHUPOBATh U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO
JICSITEIILHOCTD;

- HHTEpEC K pa3audHbIM chepaM npodeccuoHaIbHOM aes-
TEJIBHOCTH,

- TOTOBHOCTb M  CHOCOOHOCTH K  OOpa3oBaHMIO
1 caM00Opa30BaHMIO HA TPOTSHKEHUH BCEH JKU3HU;
MeTtanpeameTHble pe3yabTaThl JOJKHBI OTPaXKaTh:
OBnazieHue YHUBEpPCAIbHBIMU YYEOHBIMU TTO3HABATEIb-
HBIMH JICHCTBUSIMU:

a) 0a30BbIE JIOTUYECKHE NCHCTBHUS:

CaMOCTOSITENNEHO (POPMYIIUPOBATH U AKTYaJTU3UPOBATH IIPO-
OyieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABJIMBATh
CYIIIECTBEHHBIN MPU3HAK MU OCHOBaHUS ISl CPAaBHEHUS,
KJ1accuPpuKauu U 0000IIEHNS; OTIPEIETATH IENH A TEb-
HOCTH, 3a7aBaTh napaMmeTpbl U KpUTEpUU
WX JOCTHKCHHUS; BBISBIISATH 3aKOHOMEPHOCTH U IIPOTHBOPE-
Yus

B pacCMaTpPUBAEMBIX SIBJICHUSIX

6) 0a30BbIEC HCCIIEIOBATCILCKUE JCHCTBU:

- BIIQJIETh HABBIKAMHU y4EOHO-HCCIIEOBATEIHCKON | TIPO-
€KTHOU JIeATENbHOCTH, HABBIKAMU pa3pelIeHUs MPOoOIeM;

I[TIP6 1. CdopmMupoBaHHOCTh MPEJACTABICHUNH O POJIH
U MecTe (PU3MKH U aCTPOHOMHMHU B COBPEMEHHOW HAy4HOM
KapTHUHE MHpa, O CUCTeMOooOpasyroued poiu (GU3NKH
B Pa3BUTHUHU €CTECTBEHHBIX HAYK, TEXHUKU M COBPEMEHHBIX
TEXHOJIOTUH, O BKJIAJe POCCUICKUX U 3apyOexHbIX yue-
HBIX-(DU3UKOB B pa3BUTHE HAYKH; TOHUMAaHUE (PU3UIECKOM
CYLIHOCTH HaOJIOJaeMbIX SIBICHUH MHUKpOMHpPA, MaKpo-
MHUpa H MeramMupa; IMOHUMAaHHE pOJH aCTPOHOMHH
B NPAKTHYECKOM JEATEJILHOCTH YesloBeKa U JalibHeHiem
HAYYHO-TEXHHYECKOM  Pa3BUTHH, pomu ¢buznkn
B (JOpMHUPOBAHUU KPYro3opa U GyHKIMOHAIBHON IpaMoT-
HOCTH YEJIOBEKA JUIsl peIISHHsI MPaKTHYECKUX 3a7ay;

ITP6 2. ChopMHpOBaHHOCTh YMEHUH pacro3HaBaTh (HU3H-
YECKHUE SIBJICHUS (porteccsr) u OOBSICHATH
UX Ha OCHOBE H3YYEHHBIX 3aKOHOB, paBHOMEPHOE
¥ paBHOYCKOPEHHOE MPSMOJIMHEHHOE IABIKEHHE, CBOOO/I-
HOE€ MaJIeHUuE TeJ, JBI)KEHUE 110 OKPYXKHOCTH, WHEpIUs,
B3aMMOJICIICTBHE TeN, KojeOaTelbHOE JBUKEHHUE, PE30-
HaHC, BOJIHOBOE JIBWXeHUe; TU(Py3us, OpoyHOBCKOE JIBU-
KEHUE, CTPOCHHE KHUJIKOCTEH M TBEPHABIX Tell, N3MEHEHHE
o0beMa Tel MpU HarpeBaHuu (OXJIAKICHHM), TEIJIOBOE
paBHOBECHE, HCIIapeHne, KOHICHCAIMS, TUIaBJIeHue, KpH-
CTaJUIM3allKs, KATIEHHE, BIAXKHOCTh BO3/yXa, CBS3b Cpell-
HEl KWHETWYECKOW SHEPrHy TEIUIOBOTO JIBUIKCHHUS MOJIe-
KyJI ¢ aDCOMIOTHON TeMIepaTypoi, MOBBIIIEHUE AaBICHHUS
rasa npu ero HarpeBaHuu
B 3aKpPBbITOM COCYJIe, CBSI3b MEXJy IapamMeTpaMH COCTOS-
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- BBIABIIATH IPUYMHHO-CIICACTBEHHBIEC CBA3U U aKTyalu3H-
poBaTh 3ajady, BBIABUIATH I'MIIOTE3y €€ PELICHMs, HaXo-
JUTb apryMEHTBI JJI1 JOKa3aTelbCTBA CBOUX YTBEpXKIe-
HUH, 3a1aBaTh [1apaMeTpbl U KPUTEPUU PELLCHUS;

- aHAJIM3UPOBATH ITOJIYUYEHHBIE B XO/I€ PELICHUS 3a1a4U pe-
3yJbTAaThl, KPUTUYECKH OLEHUBAaTh MX JOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETb IIEPEHOCUTD 3HAHMS B [I03HABATEIBHYIO U IIPAKTH-
YECKYIO YaCTH )KU3HEEATEIbHOCTH;

- YMETb MHTEIPUPOBATH 3HAHUS U3 PA3HBIX NPEIMETHBIX
obJacrei;

- BBIIBUTaTh HOBBIE UJIEH, IPEUIaraTh OPUrMHAJIBHBIC MTOJI-
XO/Ibl U PELICHUS;

- MpPOSBJIATH CIIOCOOHOCTh UX MCIIOJIb30BaHMs B I103HABA-
TEJIbHOM U COLIMAJIBHON IIPAKTUKE

HU Ta3a B U30IIPOLIECCax; dIEKTPU3ALUs TeJl, B3aUMOICH-
CTBUE 3apsAJ10B, HArPEBAHKUE IIPOBOJHUKA C TOKOM, B3aUMO-
JIEUCTBUE MArHUTOB, JICKTPOMAarHUTHAas WHIYKUUA, ACH-
CTBUE MAarHUTHOIO IIOJII Ha IPOBOJAHHK C TOKOM
U JIBIKYIIMNCSA 3apsijl, 3JEKTPOMarHUTHbIE KOJeOaHUs
Y BOJIHBI, NIPSIMOJINHENHOE PAaCIIPOCTPaHEHUE CBETa, OTPa-
KEHHe, TpeloMJieHne, uHTepdepeHuus, audpaxus
U NOJIIpU3allus CBETa, JUCIEpPCUs CBeTa; (POTOINEKTpUYe-
ckuit o ekr, cBeToBOE aBIeHNE, BOSHUKHOBEHUE JTMHEH-
4aToro CHEKTpa aromMa BOJOpOJa, €CTECTBEHHAs U UCKYC-
CTBEHHAsI palMOaKTUBHOCTb;

[TP6 3. BmageHue OCHOBOMOJIAralOMUMH (HU3UIECCKUMU
MOHATUSIMH U BEITMYMHAMH, XapaKTePU3YIOUMMHU (QHr3nde-
CKUE TpOLEeCcChl (CBA3AHHBIMU C MEXaHWYECKHUM JBHIKe-
HUEM, B3aMOJACHUCTBUEM TEJl, MEXaHHUECKUMH KOJIeOaHu-
MM U BOJIHAMH; aTOMHO-MOJIEKYJISIPHBIM CTPOCHHUEM Be-
LIECTBA, TEIUIOBBIMU MPOLECCAMH; IJIEKTPUYECKUM U Mar-
HUTHBIM IOJISIMH, 3JIEKTPUYECKUM TOKOM, 3JIEKTPOMAarHuT-
HBIMU KOJIEOAHMSMHU W BOJIHAMH; ONTHYECKUMH SIBJICHU-
SIMM; KBAaHTOBBIMU SIBJICHUSIMH, CTPOCHHUEM aTOMa U aTOM-
HOTO 51/1pa, PaJJMOaKTUBHOCTBIO); BilaJIeHHE OCHOBOIIOJIAra-
IOIIMMH aCTPOHOMHUYECKUMH MOHATHIMU, MTO3BOJISIOIIUMHU
XapaKTEepPHU30BaTh IIPOLIECCHI, IPOUCXOIAIIME Ha 3BE€3aX, B
3BE3/IHBIX CHUCTEMAX,
B MEXTaJJaKTUYECKOH cpene; ABM)KEHHE HEOECHBIX Ted,
SBOJTIONHIO 3Be3]1 1 BeceneHHoi;

I[IP6 4. BnaneHue 3aKOHOMEPHOCTSIMM, 3aKOHAMH
U TeopusiMH (3akoH BcemupHoro tsrotenus, I, II u III 3a-
KOHbI HBIOTOHA, 3aKOH COXpaHEHHUS MEXaHUYECKOH JHEp-
I'MH, 3aKOH COXPAHEHUs UMIYJIbCA, IPUHIMI CYTEPIIO3H-
AN CHJI, IPUHLUI PABHOIPABHOCTH WHEPLUAIBHBIX CH-
CTEM OTCYETA; MOJIEKYJSIPHO-KMHETHYECKYIO TEOPHUIO CTPO-




€HUS BEILIECTBA, Fa30BbIE 3aKOHBI, IEPBBIA 3aKOH TEPMOJIU-
HaMMKH; 3aKOH COXPaHEHUs 3JIEKTPUYECKOro 3apsija, 3a-
koH Kynona, 3akon Oma /1 yyacTka Lemnu, 3akoH Oma ais
MOJTHOM ANEKTpUYecKoi uenwu, 3akoH xoyns - Jlenna, 3a-
KOH 3JIEKTPOMAarHUTHOW MHIYKLUHU, 3aKOH COXPAHEHUS
SHEpPIUH, 3aKOH NPSAMOJUHEHHOTr0 paclpoCTpaHEHUs
CBETAa, 3aKOH OTPAYKEHUS CBETA, 3aKOH IIPEJIOMJICHUS CBETA;
3aKOH COXPAHEHUS SHEPIUHU, 3aKOH COXPaHEHUs UMITyJIbCa,
3aKOH COXPAHEHHUs AJIEKTPUUYECKOTrO 3apsja, 3aKOH coxXpa-
HEHMsI MacCOBOTI'0 YKciia, TOCTyIaThl bopa, 3aK0oH paanoax-
THUBHOI'O pacraja); yBEpeHHOE UCIOJIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEH MpH aHanu3e (QU3MUECKUX SIBICHUH U
IIPOLIECCOB;

ITP6 6. Bnagenre OCHOBHBIMHM METO/1aMU Hay4HOI'O MI03HAa-
HUS, UCTOJNB3YEeMBbIMU B (DM3MKE: MPOBOIUTH HPSMBIC H
KOCBEHHbIE M3MEpeHMs (PU3MUECKUX BEIMYUH, BHIOMpas
ONTUMAJILHBIA CIIOCOO M3MEPEHUS U UCIIOJIB3YS U3BECTHBIE
METO/BI OLIEHKH ITOIPEIIHOCTEN W3MEpPEHUM, ITPOBOJIUTH
UCCIICIOBAaHUE  3aBUCHUMOCTEH  (U3UYECKUX  BEIMYHH
C UCIOJIb30BAHUEM TIPSMBIX U3MEpPEHUH, OOBACHATH MOITY-
YEeHHBIE Pe3yJbTaThl, UCTIONb3Ys (PU3NUYECKUE TEOPHH, 3a-
KOHBI U TMOHATHUS, U JIeNIaTh BBIBOJBI; COOIIOAATh MpaBuiia
O0e3omacHOro TpyAa HpU TMPOBEIEHUH HCCIIEAOBAaHHM
B paMKax yuyeOHOro 3KCIepMMEHTa U y4eOHO-HCCle0Ba-
TEJBbCKOH JIeSITEIbHOCTH C UCTIOIb30BaHUEM IIU(PPOBBIX U3-
MEPUTENBHBIX YCTPOHUCTB M JIAOOpAaTOPHOTO 0O0OpYyaOBa-
HUS; c(OpMHPOBAHHOCTH IIpeJICTaBICHUN
0 MeTojax MOJIyYeHHUsS HAyYHBIX aCTPOHOMHYECKHX 3Ha-
HUM;

I1P6 7. CpopMuUpoOBaHHOCTh YMEHHMs pellaTh pacueTHhIE
3aJ]auyl C SBHO 33/1aHHON (PM3UYECKON MOJEIbIO, HUCIOIb-
3ys (hu3nyUecKHe 3aKOHbI U IPUHLMUIIBI, HA OCHOBE aHaJIn3a




YCIIOBHS 33/1a4M BBIOMpATh (PU3UUECKYI0 MOJIEINb, BbIJe-
JATh (PU3NYECKHE BETUYMHBI U (HOPMYIIbI, HEOOXOIUMBIE
JUIsl €€ pelIeHNUs, IPOBOAUTH PACU€Thl U OLIEHUBATh PEajlb-
HOCTb MOJIy4YEHHOT0 3HaUEHUS! PU3NYECKON BETHUUUHBL; pe-
11aTh KaYeCTBEHHbIE 3a/1aud, BbICTpAuBas JIOTUUECKU He-
MIPOTUBOPEUYUBYIO LETIOYKY paccyXJIeHui
C OIOpOM Ha H3Y4YEHHbIE 3aKOHBl, 3aKOHOMEPHOCTHU
U Gu3NYECKUE SIBICHUS

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPEACTBA
MIOMCKa, aHAJIH3a

Y MHTEPIIPETALIUH UH-
dhopmaruu

1 HH(pOpPMAITOHHBIE TEX-
HOJIOTUH

UTSL BBITIOJTHEHHMS 3314
npogeccuoHaIbHON aes-
TEIBHOCTH

JIM4HOCTHBIE PE3ybTAThI IOJIKHBI OTPaXKaTh B YaCTH 1I€H-
HOCTH Hay4HOT'O NO3HAHUS:

- c(hopMHPOBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOILECTBEHHOM
MPAKTUKH, OCHOBAaHHOT'O Ha IMAJIOTE KYJIbTYp, CIIOCOOCTBY-
IOLIETO OCO3HAHMIO CBOETO MecTa
B [IOJIUKYJIbTYPHOM MUDE;

- COBEpPUICHCTBOBAHUE SI3BIKOBOW U YMTATENILCKOM KYJIb-
TYpBbI KaK CpeICTBA B3aUMOAEUCTBUS MEXTy JTHOAbMHU U 10~
3HaHUS MUPa;

MeTtanpeameTHble pe3yabTaThl 1OJKHbBI OTPaXKaTh:
OBnajeHne yHUBEpPCAJIbHBIMU YYE€OHBIMH IO3HABaTElb-
HEBEIMH JTEUCTBUSIMU:

B) paboTa ¢ uHpopmaueil:

- BJIaJIETh HaBbIKAMH NOJy4YeHHUS MH(GOpPMaILlUU U3 MCTOY-
HUKOB Pa3HbIX TUIIOB, CAMOCTOSTENBHO OCYLIECTBIIATH I10-
UCK, aHaJIu3, CUCTEMAaTU3allMI0 U UHTEpIpeTaIo nHpop-
MalMM Pa3InYHbIX BUI0B U (HOPM MpeICTaBICHUS;

- UCIIOJIb30BATh CpeacTBa HMH(OPMAIIMOHHBIX
Y KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIIEHUH KOTHUTHUB-
HBIX, KOMMYHHUKATUBHBIX U OPraHU3aLMOHHBIX 33/1a4 C CO-
OmozieHreM TpeOOBaHM IPrOHOMMKH, TEXHUKU Oe3orac-
HOCTH, TUTUEHBI, pecypcocOepeKeHusl, MPaBOBbIX U dTHYE-
CKUX HOpPM, HOpM MH(OpMaIIMOHHON 6€301acCHOCTH

I1P6 5. YMeHue yunuThIBaTh TpaHULbI IPUMEHEHUS N3YUYEH-
HBIX (PU3UYECKUX MOJETIeH: MaTepraibHasi TOuka, UHepLu-
aJbHAsl CUCTEMa OTCYETa, UACAIBHBIN Ia3; MOJAEIN CTpOe-
HUS Fa30B, )KUJKOCTEH U TBEPABIX TEJl, TOUCUHBIN DJIEKTPU-
YECKUH 3apsil, sAepHas MOJEb aTOMa, HYKJIOHHAs: MOJEIIb
aTOMHOTO si/ipa IIPH peleHnH (HU3NIECKUX 3a/1a4;

I[MP6 9. CdopMHuPOBAaHHOCTH COOCTBEHHOW TO3HIIMH
10 OTHOILEHUIO K (GU3NYECKOM HH(pOpMaIMK, TOTydaeMon
U3 pa3HbIX UCTOYHUKOB, YMEHHUI HCIOIb30BaTh IU(PPOBHIE
TEXHOJIOTUH JUIsl IOUCKA, CTPYKTYPUPOBAHHUS, HUHTEPIIPETa-
LM U TIPEJCTaBIICHUs] Y4eOHOH 1 HAyYHO-TIOMYJISIPHOM MH-
dbopmanuu; pa3BUTHE YMEHUH KPUTHUECKOTO aHaJIu3a Io-
JTy4yaemoi nHpopManuu




OK 03. [InmanupoBath

U pealin30BbIBATH COO-
CTBEHHOE IIpodeccuo-
HAJIbHOE

U JINYHOCTHOE Pa3BUTHE,
IPEANPUHIMATENbCKYIO
JesITeIbHOCTD

B IpodecCHOHATBHOM
cdepe, UCIOIB30BATH
3HaHUA 110 IPaBOBOMU

U (UHAHCOBOM rpaMoT-
HOCTH

B PA3JIMYHBIX JKU3HEH-
HBIX CUTYaIUsIX

JIM9HOCTHBIE PE3yIbTATHI IOJDKHBI OTPAXaTh B YaCTH JTy-
XOBHO-HPABCTBEHHOT'O BOCITUTAHHMS:

- CIMOCOOHOCTH OIEHUBATh CUTYAIUIO U MPHUHUMATH OCO-
3HaHHBIC PEUICHUs, OPUCHTUPYSACh HA MOpPaIbHO-HpaB-
CTBCHHBIC HOPMBI
Y IICHHOCTH;

-OCO3HAHUE JIMYHOTO BKJAJ B IOCTPOCHUE YCTOMYUBOTO
Oymymiero;

MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBnaneHue yHUBEPCATbHBIMU DPETYISTUBHBIMU JICUCTBU-
SIMH;

a) caMOOpraHu3aIus:

- CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIBHYIO Jesi-
TEJBHOCTD, BBISBISITH MPOOJIEMBI, CTABUTh U (POPMYJIUPO-
BaTh COOCTBEHHBIC 33/1a4¥ B 00pa30BaTEIbHON JEATEIbHO-
CTH

Y )KU3HCHHBIX CUTYAIHIX;

- CaMOCTOSITENILHO COCTAaBIISAThH IUIAH PEIICHUs MPOOIEMBI
C yUETOM UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHO-
CTEW U MPEATNOYTECHHUI;

0) CAMOKOHTPOJIb:

WCIIOJIb30BATh MTPUEMBI PeQIICKCHH ISl OICHKH CHTYAIIHH,
BBIOOpA BEPHOTO PEIICHHUS,

- YMETh OIICHUBATh PHUCKH U CBOCBPEMEHHO TPHHUMATH Pe-
IICHMSI 110 MX CHUYKCHHUIO

I[MP6 9. CdopMupOBaHHOCTH COOCTBEHHOW TO3HIIMH
110 OTHOIIICHUIO K (PU3NIECKOH MH(DOpMAIIHH, TIOTyYaeMOn
M3 pa3HbIX HCTOYHUKOB, YMCHI/Iﬁ HUCITIOJb30BAThH LII/I(prBBIG
TEXHOJIOTUH JJIs IOMCKA, CTPYKTYPUPOBAHHUS, HHTEPIIPETa-
IIUH ¥ IPEJCTABICHNUS Y4eOHON M HAYYHO-TIOMYJIIPHOM WH-
(dbopmanuu; pa3BUTHE YMEHUH KPUTHUECKOTO aHAIN3a I10-
Ty4aeMoil nHpopManuu

OK 04. DddexTrBHO
B3alMO/IEIICTBOBATH
1 paborath
B KOJUIEKTHUBE
1 KOMaH/ie

JIn4HOCTHBIE PE3yNIbTATHI AOJKHBI OTPAXKaTh B YACTH 1I€H-
HOCTH HAyYHOTO TTO3HAHUS:

-OBNI/ICBAHNE HABBIKAMHU Y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM U COIMATIbHOMN JIEATEIIbHOCTH;
MeranpeameTHbIe pe3yabTaThl TOJKHBI OTPAXKaTh:
OBnazieHue yHUBEpPCATbHBIMH KOMMYHHUKATUBHBIMU M-
CTBUSAMH:

0) COBMECTHAsI IeATEIbHOCTb:

ITP6 10. OsnageHue ymeHUsMH paloTaThb B TpyImIe
C BBIIIOJIHEHUEM Pa3IMUHBIX COI[MANIbHBIX POJIEH, MIIaHUPO-
BaTh paboTy TpyMNIbl, palMOHAIBHO PACHpPENeNATh Jes-
TEIbHOCTh B HECTaHAAPTHBIX CUTYyaIUSIX, aJ€KBAaTHO Olle-
HUBaTh BKJIAJ KaXJ0r0 U3 YYacTHUKOB TPYIIIBI
B PELIEHUE PaCCMATPUBAEMOM TPOOIIEMBI
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- MOHUMAaTh W WCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON
Y MHUBUIYAILHOW PaOOTHI;

- BBIOMpATh TEMATHKy M METOJIbI COBMECTHBIX JICHCTBUU
C y4eToM OOIIMX WHTEPECOB U BO3MOXKHOCTEH KaKIOTO
YJieHa KOJJICKTUBA;

- IPUHUMATD 1IeJTH COBMECTHOMW JICATEIILHOCTH, OPTaHHU30-
BBIBaTh U KOOPJAUHUPOBATH JCUCTBUS 1O €€ JIOCTHKEHUIO:
COCTABIISATH TUIAH JCWCTBUH, pacIpEICIsITh PO C YIETOM
MHEHUH YYaCTHUKOB, OOCYKIAaTh PE3yJIbTaThl COBMECTHOM
paboTHI;

-OlIEHUBATh KAYECTBO CBOETO BKJIQ/Ia M KAXKJIOTO yUYaCTHUKA
KOMaH/Ibl B OOIIMIA PE3yJbTaT M0 pa3pabOoTaHHBIM KpHTE-
pHsIM;

OBnaneHue yHUBEPCATbHBIMU DPETYISTUBHBIMU JICHUCTBU-
SIMH;

T) IPUHATHE Ce0sl U IPYTHX JIOCH:

- MPUHUMATh MOTUBBI M apTyMEHTHI JPYTUX JIOJCH Mpu
aHaJIM3e Pe3yJIbTaTOB JICATSILHOCTH

OK 05. OcyuiecTBisATh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAIUIO HA TOCY-
JTAPCTBEHHOM si3bIKe Poc-
curickon Penepannu ¢
y4eTOM 0cOOeHHOCTEN
COLIMAJIBHOTO U KYJIbTYP-
HOrO KOHTEKCTa

.HI/I‘-IHOCTHBIG pGSYHI)TaTI)I JOJIP)KHBI OTpa)KaTI) B 4aCTH 3CTC-
THYECKOT'O BOCITUTAHHUS:

- OCTCTUYCCKOC OTHOIIICHHC K MI/Ipy, BKJIFOUasda BCTCTI/IKy
ObITa, Hay4HOTO U TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
Tpyna

M OOILECTBEHHBIX OTHOIIECHUI;

B 06J'IaCTI/I HanHOTquCKOFO BOCIIMTAHUA HpOfIBJ’IHTI)I
-IICHHOCTHOE OTHOIIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM,
I/ICTOpI/I'-IeCKOMy 158 HpI/IpO)IHOMy HacJIeauro, nmaMsaTHHUKaM,
TpaaunusM HaponaoB Poccuu, noctmwxkenusm Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX U TPYJIC;
MeTtanpeameTHble pe3yabTaThl JOJKHBI OTPaXKaTh:
OBHa}IeHI/Ie YHI/IBepCHJ'II)HBIMI/I KOMMyHI/IKaTI/IBHBIMI/I )1e171-
CTBUSIMU:

a) oOmIeHue:

I[IP6 1. CdopMupOoBaHHOCTh MNPEACTABIECHUNH O POJIH
U MecTe (PU3MKH U aCTPOHOMMHU B COBPEMEHHOW Hay4HOIl
KapTUHE MHpa, O CHUCTEeMOooOpasyromeil poiau QU3MKU
B Pa3BUTUU €CTECTBEHHBIX HAayK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH, O BKJAJE POCCUUCKUX M 3apyOeKHBIX yde-
HBIX-(DU3MKOB B pa3BUTHE HAYKH; TOHUMaHUE (PU3NUECKOM
CYIIHOCTH HaOINII0/IaeMbIX SIBICHUI MHKPOMHpPA, MakKpo-
MUpa W MeEraMMpa; IOHMMaHUE pOJIM acCTPOHOMMH
B IIPAaKTUYECKON JESITEIIBHOCTH YEJIOBEKA W JAJbHEHUIIEM
HAy4YHO-TEXHUUECKOM pa3BUTHH, ponu ¢buznkn
B (POPMUPOBAHUHU KPYTro30pa U (pyHKIMOHAIBHON IpaMoT-
HOCTH Y€JIOBEKA JJIs PEILIEHUS IPAKTUYECKUX 3a7a4
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- OCYHICCTBISATD KOMMYHHUKAIIMHU BO BCCX C(bean KHU3HU,

- Pa3BCPHYTO H JIOTUYHO H3JIaraTb CBOKO TOYKY 3PCHUIA
C UCIIOJIb30BAHUEM A3BIKOBBIX CPEACTB

OK 07. CopneiicTBoBaTh
COXPaHEHHIO OKPYKak0-
e cpenbl, pecypcocoe-
PEKEHUIO, IPUMEHSTh
3HaHUs1 00 U3MEHEHUH
KJIUMaTa, PUHIIUIIBI Oe-
PEKITUBOTO TPOU3BO/I-
cTBa, 23 (HEKTUBHO JCHi-
CTBOBATH

B UpE3BhIYAIHBIX CHTYya-
IUAX

JIM4HOCTHBIE PE3YIbTaThl JOHKHBI OTPAXKaTh B YACTH KO-
JIOTUYECKOT0 BOCTIMTAHUS:

- c(hopMHPOBAHHOCTH IKOJIOTHUECKON KYJIbTYphl, TOHUMA-
HUE BJIMSHUS COLMAIBHO-D)KOHOMUYECKUX IPOLECCOB Ha
COCTOSIHUE MPUPOAHON U COLUUAIBHOW CpeIbl, OCO3HAHUE
rI100aTBbHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM;

- IUITAHUPOBAHKUE U OCYILIECTBICHUE ICUCTBUI B OKpPYyXKaro-
1Iel cpelie Ha OCHOBE 3HAHMS LieJIeld YCTOMYUBOIO Pa3BU-
THS YEeJIOBEUECTBA;

AKTUBHOE HEINPUATHE ACHCTBUMN, NPUHOCAILUX BPEI OKpPY-
JKarouien cpeae

I1P6 8. ChopMHPOBAaHHOCTH YMEHUS IPUMEHSATH MOTYy4EH-
HBIC 3HAHUS JUI OOBSICHEHHS YCIIOBUH NMPOTEKaHHUS (QH3H-
YECKUX SBJICHUHN B IPUPOJIE U JJISI IPUHATHS MPAKTHIECKUX
pELICHUI B MOBCEHEBHOW XHM3HU IS oOecriedeHus: 0e3-
OMMACHOCTH TpU OOpameHnu ¢ OBITOBBIMH NPUOOpaAMH |
TEXHHUYECKHMH yCTPOUCTBAMH, COXPAHEHHUS 3JOPOBBS U CO-
OJIOZCHUST HOPM DKOJIOTHYECKOTO TOBEICHUS B OKPYXKAr0-
el cpene; NOHUMaHue He0OXOIUMOCTH MTPUMEHEHHSI J10-
CTIDKEHHUH (PU3UKH ¥ TEXHOJIOTUH IS pallMOHAIBHOTO IPH-
POIOTIONIB30BaHUS
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2. CTPYKTYPA Y COAEP)KAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOl padoThI

N Bcero Cemectpbl

Bun yuebHoit paboThl 4ACOB 1 >
Y4yeOHas Harpy3ka (Bcero) 78 32 46
AyauTOpHbIE 3aHATHS (BCEro) 78 32 46
B Tom uncne:
3aHITHS JIEKIMOHHOI'O TUIIA 16 22
IPAKTUYECKHE 3aHSTHS (IPAKTUKYMBbI) 16 24
CamocrosiTesqibHasi padoTa (Bcero) HE MPelyCMOTpPEHA
ITpomexxyTouHast artectanus (3K3aMeH/3a4eT/aud.3a4eT) aud. 3ader
OO01mas TpyA0eMKOCTh 78 32 46

2.2. CTpyKTYypa IMCHUILIHHBI:

KoanuecTBo AYAUTOPHBIX YaC0B

HaumeHoBaHue pa3ieoB U TeM Teoperuye- | IlpakTute-
Bcero | ckoe o0yye- | ckue 3aHsI-

HHe THA

Paznen 1. ®u3nka u MeTOAbl HAY4YHOT'O MMO3HAHUS 2 2 0

Pa3nes 2. MexaHuka 16 6 10

Tema 2.1 Kunematuka 4 2 2

Tema 2.2 JlunaMuka 4 2 2

Tema 2.3 3akOHBI COXpaHEHHS] B MEXaHUKE 8 2 6

Pa3nea 3. MoJsiexysipHast GU3HKa H TEPMOJAHHA- 12 6 6

MHKA

Tema 3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEO- 4 > )

puH

Tema 3.2 OcHOBBI TEPMOAVMHAMHUKHI 4 2 2

Tema 3.3 ArperatHble coCcTOSHUsIBELIECTBa U (a30-

BbIE 4 2 2

EPEXO/IbI

Pasnen 4. DiekTpoauHAMHUKA 20 10 10

Tema 4.1 DnexTpocTaTka 6 4 2

Tema 4.2

IToCTOSIHHBIN 2EKTPUYECKUN TOK. TOKH B pa3IMYHbIX 4 2 2

cpenax

Tema 4.3 MarautHoe nosie. D1€KTpOMarHuTHas UH- 10 4 6

JYKIUs

Pa3nea 5. Koie6anusi 1 BOJIHBI 12 6 6

Tema 5.1 Mexanndeckue u 2JIEKTPOMarHUTHBIE KOJIe- 5 1 1

OaHus

Tema 5.2 Mexanndeckre U 3J€KTPOMarHUTHHIE BOJTHBI 2 1 1

Tema 5.3 OnTuka 8 4 4

Pa3nes 6. OcHOBBI crielIUAIbLHON TEOPUH OTHOCH- ) ) 0

TeJIbHOCTH

Tema 6.1 OCHOBBI TEOPUH OTHOCUTEJIBHOCTH 2 2 2
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Pa3nea 7. KBantoBas ¢puzuka

Tema 7.1 DneMeHTEI KBAHTOBOM OITUKHU

Tema 7.2 CtpoeHue aToMa

Tema 7.3 ATomHOE 71O

Pa3nes 8. DiieMeHTBhI aCTPOHOMUH M aCTPOPU3UKH

Tema 8.1 DeMeHTHI aCTPOHOMHUU M aCTPODU3UKH

Bcero no JUCHUITIINHC

14
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2.3. TemaTnuyecKuil IVIaH U COJlepPKaAHHUE Y4eOHOM TUCHMILIUHBI «Pu3nKa»

HaumeHoBaHuepas-
JeJI0B U TeM

Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NPO(eCcCHOHATIBLHO OPUEHTHUPOBAHHOE), J1a00-
pATOpHbIE U MPAKTHYECKHE 3aAHATHS, MPUKJIATHOH MOXYJIb (IIPH HAJTUYHUHN)

O0BeM
yacoB

dopmMupyemblie
KOMIIeTEeHIIUHN

1

2

4

Pasznen 1. ®Puzuka n METOAbI HAYYHOI'O MO3HAHUA

Tema 1.1
BBenenue

Conep:kaHue y4eOHOT0 MaTepuaJia

®du3suka - Hayka o npupone. Hayunsie MeToabl I03HaHUS OKpY:Karouiero Mupa. Pois sxkcnepumenTa
U TEOPUU B IPOLIECCE MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (huzuke. MozaenrpoBaHue GU3NIECKUX
SIBJICHUH W IpoueccoB. Hayunsle runores3sl. @U3nyeckue 3aKOHbI U TEOPUU. |'paHUIbI IPUMEHHU-
MocTH (puznueckux 3akoHoB. [Ipuniun coorBercTBus. Posib 1 MecTo ¢pu3nku B HopMUpOBaHUU CO-
BPEMEHHON HAYYHOW KapTUHBI MUPA, B IPAKTUYECKON AEATEIbHOCTH JIFOAEH

OK 03
OK 05

Pa3zpen 2. Mexanuka

16

Tema 2.1
Kunematuka

Coaep:xaHue yueOHOTo MaTepuajia

Mexanudeckoe aBuxeHue. OTHOCUTENIBHOCTh MEXaHUYECKOro ABMxeHus. Cucrema orcuera. Tpa-
exropus. [lepemernienue, ckopocTb (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTe-
pHAIBHON TOUKH, UX TPOEKIIMH Ha OCU CUCTEMBI KOOpAUHAT. CII0KEHNE IEPEMEILIEHUN U CIIOKEHUE
cKopocTeil. PaBHOMepHOE 1 paBHOYCKOPEHHOE MPAMOJIUHEHHOE IBIKEeHHE. [ padki 3aBUCUMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHMSI, IIyTH U MEPEMEILECHNS MaTEPUAIIbHON TOUYKU OT BpeMeHHu. CBo-
0o1HOE MaieHne. Y ckopeHue cBo0oiHOTO nageHus. KpuBonuHeitHoe nBmkeHue. JBuxeHue mare-
PHAIBHON TOYKHM IO OKPY’KHOCTH. YTJIOBas CKOPOCTh, JUHEWHAss ckopocTs. Ilepron m ygacrora.
[{leHTpOCTpEMUTENBHOE YCKOPEHHE

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTuueckue padbOTHI:

N3mepenne MTrHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOMEHUS MEX Y ITyTAMH, IPONUACHHBIMH TEJIOM 32 I1OCJIEI0BATEIbHBIE PABHbBIE
IIPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUYKEHUH C HAYAJIbHOU CKOPOCTBIO, PABHOM HYIIIO.
N3yueHne NBUKEHN ApUKa B BI3KOU KUIKOCTH.

W3yuenune IBUKEHUS TeJla, OpPOLICHHOTO TOPU30HTAIBHO

Tema 2.2
JmHamMuka

Conep:kanue y4eOHOT0 MaTepuaJia

[Tpuniun otHocutenbHoCcTH ["anuies. [lepsiii 3akoH HeroTOHA. THEpLIMAIbHBIE CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IlpuHnun cynepno3unmu cui. Bropoii 3akoH HbroToHa Juisi MaTepHaabHOU

OK 01
OK 02
OK 04
OK 05
OK 07
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TOUKM B MHepLuaibHO# cucreMe orcueta (MCO). Tperuit 3akon HploToHa 117151 MaTepuasibHbIX TO-
yek. 3akoH BcemupHoro TsaroreHusi. Cuna tspkectu. [lepBas kocMmuueckas ckopocTh. Bec Tena.
Cuna ympyroctu. 3akoH ['yka. Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHHUsI CKOJIBXKEHHUS U CUila
Tpenus nokosi. Kosdduuuent tpenns. Cuna cConpoTUBICHUS IPU ABHKEHUU TeJla B AKUIKOCTU WU
raze. [loctynmarensHOE U BpanaTenbHOE JIBIKEHUE aOCONIOTHO TBEPAOTo Teina. MOMEHT CHIIBI OT-
HOCUTEJIbHO OcH BpatieHus. [lneuo cuibl. Y ciioBus paBHoBecus TBepaoro tesna B MCO

[IpakTHyecKkue 3aHsATHS

[IpakTryeckue paboTHI:

N3yuenue nBuxenust Opycka 1o HaKJIOHHOW IUIOCKOCTH MO J€HCTBUEM HECKOJIBKUX CHJL.
HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B 1€(OPMHUPOBAHHON MPYKHUHE U pe-
3MHOBOM 00pa3iie OT BEIMYUHBI UX JeOpMaLnu.

HccnenoBanue ycioBUi paBHOBECHUS TBEPAOTO TeJIA, UMEIOILIEr0 OCh BPaLCHUS

Tema 2.3
3aKOHBI COXPaHCHHS
B MCXAaHHUKC

Coneprxanue y4eGHOro MaTepuaJa:

Hmmynsc MaTepuanbHON TOYKM, CHCTEMbBI MaTepPUAIBHBIX TOUYEK. FIMITyJIbC CHITBI M N3MEHEHUE M-
nmyJibca Tena. 3akoH coxpaHenus umiyisca B UCO. PeaktuBHoe nBuxkenue. Pabora cuimbl. Momi-
HOCTH cuJiIbl. KnHeTHYeckas sHeprus MarepuaibHON TOUKH. Teopema 00 M3MEHEeHNN KHHETHIECKON
sHepruu. [loreHuunansHas sHeprus. [loTeHuunanbHas 3HEprust ynpyro AepopMUPOBaHHON mpy-
xuHbI. [loTeHnManbpHas Heprus Tena BOJIM3K MoBepxXHOCTH 3eMiH. [loTeHManbHbIe U HEMTOTEH-
IHaJIbHBIC CHUJIBI. CBs3b pa60TI>I HCIIOTCHIIUAJIBbHBIX CHUJI C ©'3MCHCHUECM MeXaHUIeCKOHN OHECPIHUHU CHU-
CTE€MBI TeJl. 3aKOH COXPAHEHUS] MEXaHUYECKON SHEPruu. YIpyrue U HeYIpyrue CTOJIKHOBEHHSI

[IpakTHyecKkue 3aHsATHS

[IpakTuyeckue paboTHI:
N3yyenue cBs3u CKOPOCTEN TEN MPU HEYIPYIOM yJiape.
HccnenoBanue cBs3M pabOThI CHIIbI C ©3MEHEHHEM MEXaHWYECKOM SHEPruu Tena

IIpodeccnoHanbHO OPUEHTHPOBAHHOE COJepKaHNe (CoepKaHue MPUKJIATHOT0 MOIYJIs1)

IIpakTHYecKHe 3aHATHA

[TpakTuueckas pabota: TexHuYecKue YCTPONUCTBA U MPAKTUIECKOE TPUMEHEHHE: CITUIOMETD, JBU-
YKEHUE CHAPSAJIOB, IIETTHBIC M PEMEHHBIE TTepeaun, MOITUITHUKH, BOJJOMET, KOTIep, TPY>KUHHBIHN ITH-
CTOJIET, IBUKEHUE UCKYCCTBEHHBIX CIIYyTHUKOB U PaKET.

[IpakTrueckas padota: Mcnonb3oBanne 3aKOHOB MEXAHUKH JIJIT OOBSICHEHUS IBUKEHUST HEOSCHBIX
TeN U JJI Pa3BUTHSI KOCMUYECKUX MCCIIEI0BAHUM, TPaHUIIbl MPUMEHUMOCTH KJIACCUYECKON Mexa-
HUKHA. IMuTanmsa HeBeCOMOCTH
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Pa3nea 3. MouiekyisipHast GU3MKa M TEPMOANHAMMKA

12

Tema 3.1

(OCHOBBI MOJIEKY-
IISIPHO-KUHETUYECKOMN
TEOPUHU

Conep:xanue yueOHOro MaTepuaJia:

OCHOBHBIE ITOJIOKEHHSI MOJIEKYJISIPHO-KMHETHUECKOW Teopuu. bpoyHoBckoe nBuxenue. Auddy-
3. XapakTep ABMKCHUSA U B3aUMOJEHUCTBUSA 4acTUL] BeulecTBa. Moenu CTpoeHHus ra3oB, JKHUKO-
CTeH M TBEP/bIX TeJl U 00BSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE ITHX MOesel. Macca u pa3mepsl
Mmoutekyi. Konnuectso BemectBa. [loctosnnas ABoraapo. TemnoBoe paBHoBecue. TemnepaTtypa u
ee n3mepenue. lllkana remnepatyp Llenscus. Monens uneansHoro raza. OCHOBHOE ypaBHEHHE MO-
JIEKYJIIPHO-KMHETUYECKOM TEOpUH UIeaIbHOTO raza. AOCOJIOTHAs TEMIIepaTypa Kak Mepa cpeiHei
KMHETUYECKOW DHEPIUHU TEIUIOBOTO ABM)KEHM yacTull rasa. [llkana temneparyp Kenbsuna. Ypas-
HeHue MenneneeBa-Kianelipona. 3akon JlanpToHa. ['a30Bbie 3akoHbI. M30mpornieccsl B neaabHOM
rase ¢ OCTOSIHHBIM KOJIMYECTBOM BEIlIECTBA: U30TEpMa, U30X0pa, u300apa

[IpakTHyecKue 3aHATHS

[IpakTrueckue pabOTHI:
H3MepeHne macchbl BO3/1yXa KJIACCHOM KoMHaTte. VccneqoBanne 3aBUCUMOCTH MEXAY IMapaMeT-
paMu COCTOSIHHS Pa3peKEHHOTO raza

Tema 3.2
(OCHOBBI TEPMO/IMHA-
MUKH

Coneprxanue y4eGHOro MaTepuaJa:

TepmonnHamuyeckas cuctema. BHyTpeHHsIs 3HEprus TepMOIMHAMUYECKON CUCTEMBI M CITOCOOBI €€
n3MeHeHus. KonuuecTBo TemnoTel U paboTa. BHYTpeHHSS »Heprus 0JHOATOMHOIO HJI€alTbHOTO
raza. Buasl teronepenayu: TEMIONPOBOJHOCTb, KOHBEKIUSA, M3JIy4eHHE. TeINIOEMKOCTh Tena.
VYaenpHas TEIIOEMKOCTh BellecTBa. KommdecTBo TemnoTsl mpu Terutonepenade. IlepBblil 3akoH
TepMoauHaMuKU. [IpuMeHeHre nepBoro 3akoHa TEPMOJIMHAMUKU K U3omporeccaM. [ 'padguueckast
UHTepnpeTanus paboTsl ra3a. Temnossle MamuHbl. [IpuHIMIBL AecTBUS TeMIoBbIX MammuH. [lpe-
oOpa30BaHMsI SHEPTUHU B TEIUIOBBIX MainHax. Koagdunuent nonesnoro aeiicrsus (nanee — KI1/1)
terutoBoi MamuHbl. {ukn Kapuo u ero KIIZ. Bropoii 3akon TepmonuHamuku. HeoGpatumocTsb
MIPOIIECCOB B MPUPOJIC. DKOJIOTHIECKHE MTPOOTIEMBI TETNIODHEPTETUKHI

HpaKTI/I‘-ICCKI/IC 3aHATUA

[TpakTuyeckas padota: M3MepeHue yaeabHON TeI0eMKOCTH

Tema 3.3

Conep:kanue y4eOHOI0 MaTepuaJia:

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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ArperaTHble COCTOSI-
HusBelecTBa U (aso-
BbIC

1epexo/ibl

[TapoobpazoBanue u KoHAeHcanus. Mcnapenue u kunenue. Y IenbHas TeIJIoTa napoodpazoBaHusl.
3aBUCUMOCTh TEMIIEPATYPbI KUIIEHUA OT JaBjieHUs. AOCOIIOTHAS U OTHOCUTENbHASI BJIaKHOCTh BO3-
nyxa. Haceimennsiii map. TBepmoe teno. Kpucrammudeckue m amopdHbie Tena. AHU30TPOIHS
CBOMCTB KpucTauioB. JKuakue kpuctamwibl. CoBpeMeHHble MaTepuaibl. [1naBnenne u kpucraiim-
3anus. Y nenpHas TerioTa miasiaenus. CyOnumarus. Y paBHEHHE TEIUIOBOTrO OanaHca

IIpodeccnoHabHO OPHEHTHPOBAHHOE COJepKaHNe (CoepKaHue PUKJIATHOTO MOTYJIs1)

HpaRTn'{ecmle 3AHATHSA

IIpakTryeckas pabora: TexHnyeckue yCTpoicTBa U MPaKTUYECKOEe IPUMEHEHHE: TepMOMETp, Oa-
pometp. OmnpeneneHre Macchl BO3/lyXa B KOMHATE Ha OCHOBE U3MEPEHUN 00beMa KOMHATBI, AaBJie-
HUS U TEMIIEpaTypbl BO3yXa B HEM.

[IpakTnueckas pabora: TexHuueckue ycTpoiucTBa U NPAKTUYECKOE IPUMEHEHHE: IBUTaTENlb BHYT-
PEHHEro cropaHus, ObITOBOW XOJIOAWJIBHUK, KOHIUIIMOHEP, TUTPOMETP U ICUXPOMETp, KalOpH-
METp, TEXHOJIOTMH MOJIy4EHHsI COBPEMEHHBIX MAaTEPUAJIOB, B TOM UMCIIE HAHOMATEpUAJIOB, U HAHO-
TEXHOJIOTUHU

[IoCTOSIHHBIN 3J1eK-
TpUYECKUN TOK. TOKH
B Pa3JIMYHBIX Cpelax

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUS SJIEKTPUYECKOro Toka. Mcrounuku Toka. Cuiia
toka. [locrosunsiii Tok. Hanpsokenue. 3akon Oma Uit ydacTka Henu. IIEKTPUUECKOe COMPOTUB-

Pazjen 4. DaekTpoauHaMuka 20
Tema 4.1 Copaeprxanue y4eOHOIro marepuaJia: 4
3H€KTPOCT3TI/IK3 3neKTpM3auI/I$I TEII. SHGKTpI/I‘IeCKI/Iﬁ 3apsm. /IBa Buga IICKTPUUCCKUX 3apsAT0B. HpOBOZ[HI/IKI/I, -
3JIEKTPUKH U MOJYNPOBOAHUKU. 3aKOH COXPAHEHMS AIIEKTPUUECKOro 3apsiaa. BzaumopeiictBue 3a-
psanoB. 3akoH Kymona. Dnextpuyeckoe nose. HanpsokeHHOCTD aiekTpudeckoro moist. [Ipuniummn
CYTIEPIO3UIINH NEKTPUUECKUX MoJiel. JINHUM HaNpsSHKeHHOCTH JIEKTpUYecKoro mosis. Padora cun
anekTpocraruueckoro nous. [lorenmuan. PasHocts norenmnuanos. [IpoBOIHUKY U TUAIEKTPUKU B
3JEKTPOCTATUUECKOM MOoJ€e. J(udneKkTpuyeckas NpoOHUIAEMOCTh. DIEKTpoeMKOCTh. KoHnaeHcaTop.
DIEeKTPOEMKOCTh IJIOCKOT0 KOHJIEHCATOpa. DHEPIHUsl 3apsyKEHHOr0 KOHAEHCcaTopa
[IpakTHueckue 3aHATHs
[IpakTuueckas pabora: M3MepeHue 31eKTpOeMKOCTH KOHJIeHcaTopa

Tema 4.2 Coaeprxanue y4eOHOIro MmarepuaJia: 6

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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neHue. YienapHoe conpoTuBieHue Bemectna. [locienoBarenbHoe, napayiebHOE, CMEIIAHHOE CO-
eAMHEeHue MPOBOAHUKOB. PaboTa sanexkrpuyeckoro Toka. 3akoH J[xoyms-Jlenia. MonHoCTh d71eK-
TPUYECKOTO TOKA. DIIEKTPOABUKYIIAs CUJIa M BHYTPEHHEE COMPOTUBIIEHUE UCTOUHHUKA TOKA. 3aKOH
Oma 15t MOJTHOM (3aMKHYTO# ) 3JIeKTpudeckon 1enu. KopoTrkoe 3aMbIkaHue.

DNeKTpOHHAsl IPOBOJUMOCTH TBEP/IbIX METAIOB. 3aBUCUMOCTH COIIPOTUBIICHUSI METAJLJIOB OT TEM-
neparypbl. CBepXIpOBOIUMOCTb. DJIEKTPUUYECKHUIl TOK B BakyyMe. CBONCTBA 2JIEKTPOHHBIX ITyYKOB.
[MomynpoBoaauku. CoOCTBEHHAs! U IPUMECHAS IIPOBOIMMOCTH MOTYIPOBOIHUKOB. CBOMCTBA pP-n-
nepexona. [lomynpoBogHHKOBBIE MPUOOPHL. DIEKTPUUECKUN TOK B PACTBOPAx U paciijiaBax dJieK-
TPOJUTOB. DJIEKTPOJIUTHUECKAs JUCCOLUAIMA. DIEKTPoIn3. DIIEKTPUUECKUil ToK B razax. Camo-
CTOATEJbHBIA U HECAMOCTOATEIbHBIN pa3psan. Monnus. [11azma

Tema 4.3
MarsuTHoe mone.
DJIeKTpOMarHuTHas
WHY KIS

Coaep:xaHue yueOHOTo MaTepuajia

[ToctossnHbie MarHuThl. B3auMoelicTBue NOCTOSIHHBIX MarHuToB. MaruutHoe noJie. Bektop mar-
HUATHOM UHAYKUMH. [IpuHnun cynepnosunyu. JIlunnn marautHon nHaykumu. Kaprtuna imHuii Mar-
HUTHOM MHAYKIUU TOJIS TOCTOSIHHBIX MarHUTOB. MarHuTHOE 1oJjie IpOBOJHUKA ¢ TOKOM. KapTuHa
JIUHUN TOJISL JUTHHHOTO TIPSIMOTO MTPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO ITPOBOIHUKA, KATYIIIKHU C
TokoM. OmnbIT Opcrena. BzaumopaelictBue npoBoaHUKOB ¢ TokoMm. Cuina Ammepa, ee MOAYJIb U
Harnpasienue. Cuia JlopeHia, ee MOy b U HampaBlieHHe. [[BrkeHHe 3apsHKeHHOM YacTHUIIBI B O1-
HOpPOJAHOM MarHuTHOM moJie. PaGota cunel Jlopenna. SIBnenue snekrpomaruuTHOM uHAyKIuU. [1o-
TOK BeKTOpa MarHuTHOW MHAYKIUU. D/1C nHaykuun. 3akoH 3JeKTpOMarHuTHOM uHaykimnn dapa-
nest. BuxpeBoe a5eKTpuueckoe noje. JIeKTPOABUKYIIAs CUjla UHIYKIMK B IPOBOAHUKE, JIBHXKY-
EMCS MOCTYNAaTENbHO B OAHOPOIHOM MarHuTHOM noiie. [IpaBuno Jlenna. UHaykTuBHOCTD. SIBITE-
Hue caMouHaykuuu. D/]C caMOMHIyKUIHUUA. DHEPrusi MArHUTHOTO MOJIsl KaTyIIKA ¢ TOKOM. JJeK-
TPOMArHUTHOE MOJIE

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTrueckue padboTel: 3yueHne MarHuTHOTO MOJIST KaTYIIKH ¢ TOKOM. VMccenoBanne neicTBus
IOCTOSSHHOT'O MarHWTa Ha paMKy ¢ TOKOM

IIpodeccnonaibHO OPMEHTHPOBAHHOE COJleP:KaHuUe (CoepKaHue MPUKJIATHOT0 MOAYJIs)

IIpakTuyeckue 3aHATHSA

IIpakTuyeckas pabora: TexHHUECKHE YCTPOMCTBAa M MPAKTUYECKOE MPHUMEHEHHE: 3JIEKTPOCKOII,
3JEKTPOMETP, KOHAECHCATOP, KONMMPOBAJIBHBIN ammapar, CTpPYWHbIA MPUHTEP, aMIIEPMETP, BOJIbT-
METp, PEOCTaT, HCTOUHUKHU TOKA, IEKTPOHATPeBaTeIbHbIE TPUOOPHI, JTEKTPOOCBETUTENbHbIEC IPHU-
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O0pbI, TEPMOMETP CONPOTHUBIICHHS, BAKYYMHBIN U0, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIPO-
BOJHMKOBBIN JMOJ, TaJIbBAHWKA, ITOCTOSHHBIE MAarHUTBI, JEKTPOMArHUTHI, JIEKTPOJABUIATEIIb,
YCKOPUTEINH 3JIEMEHTAPHBIX YACTHLL, MHYKIIMOHHAS [1€Yb.

IIpakTryeckas pabota: Mepbl 37eKTpoOE30IaCHOCTH, MIEKTPOCTaTUYECKasl 3allnTa, 3a3eMJIEHUE
IEKTPONPUOOPOB, KOPOTKOE 3aMbIKAHUE

Pa3pen 5. Kosredoanust ¥ BOJIHBI

12

Tema 5.1 Mexanuue-
CKHE H dJIEKTpOMar-
HUTHBIE KOJICOAHU

Conep:xanue yueOHOT0 MaTepuajia

Konebarenbnas cucrema. CBoboanble koneOanus. ["apmonnueckue konebanus. [lepuon, yactora,
amruintyaa 1 (¢asza konebanuil. [IpyxuHHblli MasTHUK. MaTemMaTuyeckuil MasTHUK. Y paBHEHUE
rapMOHUYECKUX KosnebaHui. KunemaTnueckoe M JUHAMUYECKOE OMMCAaHUE KOJIeOaTeabHOIo JIBU-
xeHus. [IpeBpalieHre sHEpruu nNpu rapMoOHM4eCcKUX Kosiebanusx. CBA3b aMIUIUTYbl KOJIEOaHHM
MCXO/IHOM BEJTMUMHBI C aMIUIUTYJ0N KosleOaHUi ee CKOpoCTH M yckopeHus. KoneGaTenbHblil KOH-
Typ. CBo0OoHBIE AJEKTPOMarHuTHbIE KoJIeOaHuUs
B MJICAJIbHOM K0JIeOaTeIbHOM KOHTYpe. AHAJIOTUS MEXy MEXaHUUECKUMHU U 3JIeKTPOMarHUTHBIMU
kosneOanusaMu. @opmyna TomcoHna. 3aKOH cOXpaHEHHS SHEPTUU B U/1€aJIbHOM K0JIe€0aTeIbHOM KOH-
Type. BoiHyX1eHHbIe MexaHndeckue Konebanus. Pezonanc. Pe3onancHas kpuBas. BeiHyXJ1eHHBIE
AJIEKTpOMarHuTHele KosieOaHus. IlepemenHblil Tok. CHHYCOMAANBHBIN MepeMeHHbIH TOK. Mor-
HOCTb TIEPEMEHHOI0 TOKAa. AMIUIMTYAHOE U JEHCTBYIOIEE 3HAUEHUE CHJIBI TOKA M HaNpsKEHUS.
Tpanchopmarop. [TponsBoacTso, nepenaya U NOTpeOICHUE SIEKTPUUECKON IHEPTHH. DKOJIOTnYe-
CKH€ PUCKH MPHU IIPOU3BOJCTBE IEKTPUUECKON dHeprun. KyapTypa UCOab30BaHus AIEKTPOIHED-
TMH B IOBCEAHEBHON KU3HU

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCUMOCTHU MEPHO/Ia MAJIBIX KOJIEOAHUH Tpy3a Ha HUTH OT JUTMHBI HUTU U MacChl
rpy3a. MccrienoBanne nmepeMeHHOr0 TOKa B IIEMH W3 MOCIEAOBATEIbHO COSANHEHHBIX KOH/EHCA-
Topa, KaTYIIKH
U pe3ucropa

Coaep:xanue yueOHOro MaTepuajia

OK 01
OK 02
OK 04
OK 05
OK 07
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Tema 5.2 Mexanuue-
CKHE M dJICKTpoMar-
HUTHBIE BOJTHBI

Mexanudeckue BOJIHbI, YCI0BUS pactipoctpanenus. [lepuoa. CkopocTh pacipocTpaHeHuUs U JITTHA
BosHBI. [lonepeunblie u npoAosabHbIe BOIHBL. MHTepdepeHus u Audpakius MexaHn4ecKuxX BOJIH.
3Byk. CkopocThb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa. DJIeKTPOMarHUTHBIE BOJIHBI.
YcnoBus U3NydeHus 3IeKTPOMarHuTHRIX BOJIH. B3anmuas opuenranus BektopoB E, B u v B anek-
TPOMarHUTHOH BoJIHE B BakyyMe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, IIPETIOMIICHUE,
nosigpuzanus, mudpaxuus, uatepdepenipsa. CKopocTh 3JeKTPOMarHUTHHIX BoJH. [lkana sinexTpo-
MarHuTHbIX BOJIH. HpI/IMeHeHI/Ie QJICKTPOMArdMTHBIX BOJIH B TCXHUKC U 6BITy. HpI/IHI_II/IHbI paauo-
CBSI3M U TeJeBHIeHUs. Pagnonokanys. DIeKTpOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEeH Cpeibl

Tema 5.3
OnTuka

[IpsiMonuHetHOE pacipocTpaHEHUE CBETa B OTHOPOIHOM cpene. JIyu cBeta. OTpaxeHue cBera. 3a-
KOHBI oTpakeHHsI cBeTa. [locTpoenne n3obpaxxeHuii B miuockom 3epkaie. [Ipenomnenue cera. 3a-
KOHBI ITpesIoMIIeHUs cBeTa. AOCOIOTHBIN MOKa3aTenb npenomienus. [lonHoe BHyTpeHHEe oTpaxe-
Hue. [IpenenbHbIi yroa MOJHOTO BHYTpeHHETo oTtpaxeHus. Jucnepcus cBera. CI0XKHBINA COCTaB
6enoro ceta. LIset. Cobuparoniue 1 paccenBaroiue JUH3bL. ToHKas TruH3a. POKYCHOE PacCTOSIHHE
Y ONTHYECKAas CHJIa TOHKOH JHH3BL. [locTpoeHne n300paeHuii B COOMPAIONTNX M PACCEHBAIOIINX
nuH3ax. PopMmysa TOHKOHM JUH3bI. Y BEIMYEHHE, 1aBaeMoe JTMH30M. [Ipenensl mnpuMeHuMoCTH reo-
MeTpuueckoit ontuku. MaTepdepenmus ceera. KorepeHTHbIC UCTOYHUKHU. Y CIIOBUS HAOIIOACHHUS
MaKCHUMyMOB 1 MUHUMYMOB B HHTeP(HEPEHIIMOHHONW KapTHHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX
nctouHuKoB. {udpakuus ceera. udpakuronnas pemietka. Y clioBUe HaOIIOICHUS TJIaBHBIX MaK-
CUMYMOB TIPH MaJeHUH MOHOXPOMAaTHYECKOTO CBeTa Ha AU(PPaKIHOHHYIO perieTky. [lonspuzanus
CBETa

HpaKTI/I‘leCKI/IC 3aHATUA

HpaKTI/I‘leCKaH pa60Ta: Ha6J’II-OI[eHI/Ie AUCTICPCHUHU CBCTA

IMpodeccHoHaILHO OPHEHTHPOBAHHOE CO/IepKaHue (CoaepKaHue MPUKJIATHOTO MOAYJIsI)

IIpakTHYecKHe 3aHATHSA

[IpakTnueckast pabora: TexHuyeckue ycCTpoiiCTBa M MpakTUUYECKOe NpPHUMEHEHHue: ceilcmorpad
JJIEKTPUYECKUI 3BOHOK, T€HEPATOP IIEPEMEHHOI0 TOKA, IMHUU DJIEKTPOIEPE1ad, My3bIKaJIbHbBIE HH-
CTPYMEHTHI, YJIbTPa3BYKOBask JUArHOCTHKA B TEXHUKE U MEIULIMHE, Pajap, PAIHOIIPUEMHUK, TeJe-
BU30D, aHTeHHa, Tenedon, CBU-neus, oukw, nymna, oToanmnapar, NpoeKLMOHHBIH anmnapar, MUKpO-
CKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, TU(paKklIMOHHAS pelIeTKa, MOJIIPOUI, TEJIECKOII.
[TpakTuyeckas pabdora: Bunel nzmyuyenuid. Bunel cnextpoB. CriekTpbl ucnyckanus. CHeKTpsl 1o-
rionieHus. CriekTpanpHbIi aHamu3. CrieKTpaibHbIE KIIACCHI 3Be3/1. Y IbTpadroIeTOBOE H3TyUeHHE.
Wudpakpacnoe nznyuenue. Penrtrenosckue ayun. Mx npupona u cBoiictsa. lllkana snekrpomar-
HUTHBIX U3JIy4CHUN
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Pa3nen 6. OcHOBBI cHIEHAJILHON TEOPUH OTHOCUTEIHLHOCTH

OK 01

Tema 6.1 Copnep:xanue y4e0HOTo MaTepuasa OK 02
OCHOBBI TCOPHH OT- | ['paHMIIbl TIPUMEHUMOCTH KJIACCHYECKOM MeXaHWKHU. [10CTynarsl CrenuaibHOM TEOPUH OTHOCH- OK 04
HOCUTCIILHOCTH TEJbHOCTH: MHBAPUAHTHOCTb MOJ1yJI CKOPOCTH CBETA B BAKYyME, IPUHLIUI OTHOCUTENBHOCTH DWH- OK 05
mreiiHa. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJUIeHHE BPEMEHH M COKpALICHHE JIUHBI.
DHeprust 1 UMIYJbC cBOOOIHOM yacTuIlbl. CBA3b MACChl C SHEPTUEH U UMITYJILCOM CBOOOIHOM ya-
CTHILIbL. DHEPrHsl IOKOs CBOOOIHON YaCTHIIbI
Pazgea 7. KBanTtoBas pusuka OK 01
Tema 7.1 Coaep:kanue y4e0HOro MaTepuasia OK 02
DIIEMEHTBI ®otonsl. Popmyna [Tnanka cBs3u sHEprUH (POTOHA C €0 YACTOTOH. DHEPTUs U UMITYJIbC (HOTOHA. OK 04
KBAHTOBOW OINTHKH OtkpsiTue u uccienoBanue Gorodddexra. Onbitel A.I'. CtoneToBa. 3akoHbl poTodddexra. Ypas- 8§ 83

HeHne OuHmTeHa s doroaddexra. "Kpacnas rpanuma" ¢orosddekra. JlaBnenue cpera.
Omnbrtel [1.H. JIeOeneBa. XuMuueckoe JEHCTBUE CBETA

Tema 7.2
CtpoeHue aToma

Conep:xanue yueOHOro MmaTepuajia

Mogens aroma Tomcona. OnbiTel Pezepdopna o uccinenoBanuto crpoenus aroma. Ilnanerapnas
Mozenb atoMa. [loctynarsl bopa. 3mydenue u norsiouieHre GoTOHOB MU MEPEX0/Ie aTOMa C Of-
HOT'O YpPOBHS DHEPrUM Ha Ipyroi. Bunabl cnekTpoB. ClieKTp ypOBHEH HEPrHMM aTOMa BOAOPOJA.
Bonnosesle cBoiicTBa yactuil. Bonusl ne bpoitns. KopryckynsapHo-BoinHOBOH gyanusM. udpaxius
JJIEKTPOHOB B KpHcTauiax. CIIOHTaHHOE U BBIHYKACHHOE U3IyYeHHUE. Y CTPOMCTBO U MIPUHIIMII pa-
0OTHI J1azepa

HpaKTI/I‘leCKI/IC 3aHATUA

[IpaxTnueckast pabora: HabmoieHue TMHeN4aToro cnekTpa

Tema 7.3
ATOMHOE PO

Coaep:xxanue yueOHOro MaTepuaJia

MeToapl HaOMIOAEHUS W PETUCTPALMM 3JEMEHTapHBIX 4YacTUl. OTKpHITHE PagUOaKTHUBHOCTH.
OmnbiTel Pe3epdopaa mo onpeneneHnio cocraBa pajnoakTUBHOTO m3iaydeHus. CBoicTBa anbga-,
Oera-, TaMMa-u3NydyeHus. BausHue paauoakTUBHOCTU Ha KUBbIE OpraHu3Mbl. OTKpBITHE TPOTOHA
u Heitpona. Hyknonnas mozens siapa eiizen6epra-HBanenko. 3apsin aapa. MaccoBoe 4ucio spa.
N3otonsl. Anbda-pacnan. D1eKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['aMMa-uznyueHue. 3akoH
PallMOaKTUBHOTO paciaaa. JHEPIus CBsI3U HYKJIOHOB B siyipe. SnepHslie cuibl. Jledekt maccol spa.
Snepueie peakunu. [lenenue u cuHTE3 saep. Anepusiii peaktop. TepMmosnepusiid cuntes. [Ipo-
OJIEMBI U IEPCTIEKTUBBI SAEPHON SHEPreTUKU. DKOJIOIMUYECKHE acTIeKThI SAEPHON SHEPreTUKHU. DIie-
MeHTapHbIe YacTUIbl. OTKpbITHE NO3UTPOHA. DyHIAMEHTAIbHBIC B3AUMOICHCTBYS
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[IpakTHyecKue 3aHsATHS

[TpakTrueckas padota: MccaenoBanue TpekoB yacTull (1o roToBeIM hoTorpadusim)

HpO(l)CCCI/IOHaJILHO OPUCHTHPOBAHHOE€ COACPKAHUC (couepmafme NMPUKJIIAAHOTO MO}IyJIH)

HpaKTH‘lGCKI/Ie 3aHATUA

[TpakTuyeckas padora:

1. lenoBas urpa: [loHsTHSA, CBSI3aHHBIE C U3YYEHUEM METOJOB HAYYHOT'O [TO3HAHMUS: SIBIICHHE, HAY4-
HBIH (DakT, TUMOTE3a, PU3NYECKas BEIMYMHA, 3aKOH, TEOPHS, HAOIIOICHNE, SKCTIEPUMEHT, MOJICITH-
pOBaHuE, MOJIEIb, UBMEPEHHUE.

2. Ilpaktryeckas pabora: TexHUUeCcKkre yCTPONCTBA M MPAKTUICCKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTonaTuuk, comHevHas Oarapesi, CBETOAHO/, CIIEKTPOCKOIL, Jia3ep, KBAHTOBBIA KOMIBIOTEP, T03H-
MeTp, Kamepa BuiibcoHa, sepHbIid peakTop, aToMHast bomba

Pa3nen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3MKH

Tema 8.1
(DJIEMEHTBI aCTPOHO-
MHUH U acTpO(PU3UKH

Conep:xanue yueOHOro Mmarepuajia

Bun 3Be3mHOTO HeOa. Co3Be3/us, SpKUe 3Be3/1bl, IUTAHETHI, UX BUIUMOE JBIKeHNne. ColTHEeUHAs CH-
crema. [lmanersl 3emuoi rpynmnsl. [Inanersi-rurantsl. Massie Tena Conneynoit cuctemsl. ComHILE,
dbotochepa u atmochepa. Conmneynasi akTuBHOCTb. McTtounuk sHepruu CoiHIIA U 3B€37. 3BE3/IbI,
WX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETUMOCTb, Pauyc, TEMIEpaTypa, UX B3aHMOCBS3b.
3Be3abI INIABHOM IOCIEI0BATEILHOCTH. 3aBUCUMOCTS 'Macca - CBETUMOCTS'" 71 3B€3/1 IJIaBHOH I10-
cienoBaTenbHOCTU. BHyTpeHHee cTpoeHue 38e3/1. CoBpeMeHHBIE MPEICTAaBICHUS O MMPOUCXOXKIe-
HuU U 3BoJronu COJIHIIA U 3B€3/1. DTarbl )KU3HU 3Be3/. Muteunsbiit [1yTs - Hama ["anaktuka. Crin-
panbHas cTpykrypa ['amaktuku, pacmnpeneneHue 3Be3ll, raza u mbUid. [lonokeHne W JBHKEHUE
Comnnna B ['anaktuke. [Tnockas u chepuueckas nmoacuctemsl ['anaktuku. Tunsl ranaktuk. Pagno-
raJlakTUKH U KBa3apbl. YepHbIe IbIPHI B pax ranakThk. Beenennas. Pacmimpenne Beenennoit. 3a-
KOoH Xa00a. Pa3z6eranue ramaktuk. Teopust bonbmoro B3peiBa. Monens «ropsiueit BeenerHoiy.
MacmrabHas cTpykTypa Beenennoii. Meraranaktuka. HepereHabie mpo6ieMbl aCTPOHOMHH

OK 01
OK 02
OK 03
OK 05
OK 07

IIpome:xyTounas arrectauus ([luddepeHunpoBaHHbIi 3a4eT)

Bcero:

78
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2.3.1 KoHTpoJ/Ib U OlleHKA Pe3y/JIbTATOB OCBOCHUS TUCIUILIUHBI

KoHTpoJib 1 011eHKa PacKpbIBAIOTCS YEPE3 YCBOECHHBIE 3HAHUS U IPUOOPETEHHbBIE 00yYarOIIU-
MUCSl YMEHUS, HalpaBJeHHbIE Ha (hopMUpOBaHKE OOUINX U MpodeccuOHANbHBIX KoMneTeHuii. Komme-
TEHIIMU JOJDKHBI OBITh COOTHECEHBI C MTPEIMETHBIMH PE3YIbTaTaMH.

Koa n HauMeHoBaHHue Paznen/Tema THI OLIEHOYHBIX

(popMupyeMbIX KOMIIETEHIUI MepONpUATHH
OK 01. Bsibupats criocodsl pe- | Paznen 2. Temst 2.1.,2.2., 2.3.
IIEHUs 33124 TPopeccuoHanbHoM | Pasnen 3. Temst 3.1., 3.2., 3.3.
ACATCIIBHOCTH  IPUMCHUTEIBHO | Pasnen 4. Tems1 4.1.,4.2., 4.3.
K PasIdIHbIM KOHTCKCTaM Paznen 5. Tems! 5.1.,5.2., 5.3.

Paznen 6. Tema 6.1.

Pazgen 7. Temm 7.1, 7.2, 7.3.

Pasnen 8. Tema 8.1

OK 02. Mcnonb3oBaTh coBpeMeH- | Pasnen 2. Temsr 2.1.,2.2., 2.3.

HBIC CPCACTBA MOMCKA, aHalin3a u | Pasaen 3. Temnr 3.1., 3.2., 3.3.

MHTEPIpPeTalul UHQOPMALH, U | Pasnen 4. Temsl 4.1., 4.2., 4.3.

WH()OPMALIMOHHBIE  TEXHOJIOTHH Pasnen 5. Temsr 5.1., 5.2.. 5.3
JUIS BBIMIOJTHEHUS 3a7a4d mpodec- Pasnen 6. Tema 6.1 YCTHBIN OIIPOC;

CHOHAJIbHOM JeSITEIIFHOCTH OHTAJILHBIN OMPOC;
Paznen 7. Temsr 7.1, 7.2, 7.3. bp poc;
HaOJIFO[eHUE
Pa3gen 8. Tema 8.1
P T 11 3a BBIIOJIHCHHEM J1a00-
azgen 1. Tema 1.1.
OK 03. HJIaHI/IpOBaTI) P A 3T 31.32.33 paTOPHEBIX pa60T;
azaen 3. Temur 3.1.,3.2., 3.3.
U pealn30BbIBaTh COOCTBEHHOE > i T " ) 4o ) 43 PAKTHYeCKHe paGoThl
- | Pazgen 4. Temn1 4.1.,4.2.,4.3.
npodeccuoHalbHOE M JIMYHOCT A » Gz, (peliienue  KagecTBeH-
Hoe pasButHe, npeanpunnma- | Pasuen 8. Tema 8.1 X
TEIBCKYIO0 JIESITENIbHOCTD
B IpodeccuoHanbHoil chepe, uc-

U pacyeTHBIX 3a/1ay);

M0JIB30BaTh 3HAHHS O MPABOBOM TCCTUPOBAHNC,

U (UHAHCOBOH T'PaMOTHOCTH pCHICHUC KEUC-3a/1a;

B Pa3JINYHBIX JKU3HEHHBIX CUTYa- HaOJIIO/ICHUE U OLIEHKA

LUSAX MOJTOTOBKU  JIEJIOBOM

OK 04. DddextnHO B3aumoseii- | Pasmen 2. Temsr 2.1., 2.2., 2.3. PR,

CTBOBATDb H paboTats | Pasnen 3. Temsr 3.1., 3.2., 3.3. BBITMOJTHCHHC  3a1aHHH

B KOJUICKTUBC 1 KOMaH/IC Paznen 4. Temn1 4.1.,4.2.,4.3 NPOMEIKYTOUHON
Pasnen 5. Temsr 5.1.,5.2., 5.3. aTTeCTalliu

Pasznen 6 Tema 6.1.

Pazgen 7. Temwr 7.1, 7.2, 7,3
OK 05. OcymectBasate yctHyto | Pazgen 1.

Y NIMCBMCHHYI0 KOMMYHMKAIMIO | Pasnen 2. Temsr 2.1.,2.2., 2.3.
Ha rOCYIapCTBEHHOM si3bIke PoC- | Pasnen 3. Temsr 3.1., 3.2., 3.3.
cuiickoii  defiepali ¢ YYETOM | Pasnen 4. Templ 4.1.,4.2.,43

0COOEHHOCTEH COMMANBHOTO | pasner 5. Temsr 5.1., 5.2., 5.3.
M KyJIbTYPHOTO KOHTCKCTa

Pasnen 6. Tema 6.1.
Pazgen 7. Temnr 7.1, 7.2, 7.3
Pasnen 8. Tema 8.1
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OK 07. CogelictBoBath coxpaHe- | Paznen 2. Tems1 2.1.,2.2., 2.3.

HUIO OKpy»Kalollleit cpesibl, pecyp- | Pasmen 3. Temsr 3.1., 3.2., 3.3,
cocGepEIEHIIO, MPUMEHAT 3Ha- | Pasnien 4. Tempi 4.1., 4.2., 4.3
HUA 00 MSMCHEHWH KIHMATA, | Pagncn 5. Temn 5.1.,5.2., 5.3,
NPHHIHKIE OEPEKIMBOrO MPOU3- Pasnen 7. Temsr 7.1, 7.2

BOJCTBA, S(PPEKTUBHO IEHCTBO- >
BATh B YPE3BLIYANHBIX CHTYaLHAX

Pasnen 8. Tema 8.1

2.4. Conep:xanue pa3ieioB TUCUUIIIMHBI
2.4.1. 3aHATHA JEeKIHOHHOI0 THIIA

dopma
Ne | Hammenona- Teky-
pas- | HUE pa3/elioB Coneprxanue pasjaena 1iero
Aerna U TEM KOH-
TpOJIst
1 cemecmp
1 Benenue ®uszuka — (yHAaMEHTaNbHAsl HayKa O IPUPOJIE. v, T
EcrecTBeHHO-HAy4HBIN METO/1 IO3HAHUS, €r0 BOBMOXXHOCTH U Ipa-
HUILIBI TPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHUS B IMPOIECCE TTO3HAHUS
npupoibl. MoaenupoBanue GU3NYECKUX SBICHUN U TIpoiieccoB. Poib
AKCIIEPUMEHTA U TEOPHUH B MPOIECCe O3HAHUS MPUPOIbl. Duznye-
ckas BennunHa. [TorpenHocTy u3mMepeHuii GU3NIECKUX BEITHYMH.
dusnyeckue 3aKoHbL. [ paHHIIBl IPUMEHUMOCTH (PU3UYECKHX 3aKO0-
HOB. [ToHsiTHE O PU3HMUECKON KapTHHE MUpa. 3HaUeHUE (DU3UKH TTPU
ocoennu npodeccuii CI1O u cnennansaocteit CI1O.
2 MexaHnka Kunemaruka. Mexannueckoe neuxenue. [lepememenue. [Iyts. Cxo- | Y, KP

pocTb. PaBHOMEpHOE NPSMOIMHENHOE IBUKEHHE. Y CKOpeHue. PaB-
HOIIEpeMEHHOE NpsMOJIMHeHOe ABIkeHre. CBOOOAHOE MajieHue.
JIBukeHue Tena, OpOIIEHHOT0 MO/ YIJIOM K TOpU30HTY. PaBHOMEp-
HOE JIBHKCHUE 110 OKPYKHOCTH.

3axonbl MexaHuku HerotoHa. IlepBbiii 3akoH HetoToHa. Cuna.
Macca. Umnynbsc. Bropoit 3akon HetoToHa. OCHOBHOM 3aKOH KJjiac-
cudeckor AuHaMukH. Tpetuii 3akoH HeloToHa. 3aKOH BCEeMUPHOTO
TAroTeHus. I'paBuranronHoe nose. Cuia Tspkectu. Bec. Crioco6bl
n3MepeHus macchbl Tesl. Cuibl B MEXaHUKE.

3aKOHBI COXPAaHEHUS B MEXaHUKE. 3aKOH COXPaHEHMsI UMITyJbca. Pe-
aKTuBHOE /iBIKeHue. PaboTta cuibl. PaboTa moTEeHIIMAIBbHBIX CUIL.
MomHocts. OHeprus. Kunerndeckas sueprus. [loreHnnanbHast
9Heprus. 3aKOH COXpaHEHUs1 MeXaHW4YecKoi anepruu. [lpumenenue
3aKOHOB COXpaHEHHs. 3aBUCUMOCTh TPAEKTOPHUHU OT BBIOOPA CUCTEMBI
orcuera. Buibl MEXaHMYECKOTO IBHKEHUS. 3aBUCUMOCTh YCKOPEHHUS
TEJa OT €r0 MacChl U CHIIbI, IENUCTBYIOIIEN Ha Teno. ClloKeHne CHIL.
PaBeHCTBO M MPOTUBOIIOJIOAKHOCTh HAIPABJICHUS CHJI JEHCTBHUS U
MPOTUBOJCHCTBUS. 3aBUCUMOCTb CHJIBI YIIPYTOCTHU OT J1e(hOpMaIIHH.
Cunbl Tpenusi. Hesecomocts. PeaktuBHOE nBuxkenue. [lepexon mo-
TEHIMAJIbHOMN SHEPTHM B KUHETHUYECKYIO U 00paTHO. MexaHu4yeckue
konebanus. KonebarensHoe aBuxeHue. ['apmoHndeckue KoiaeOanus.
CBobosHbIe MexaHnuecKue kojaebanus. JInHeltHble MEXaHUYeCKHe
KojeOaTenbHble cucTeMbl. [IpeBpaliienue sHepruu npu Kojaedarenb-
HOM JiBHKeHNH. CBOOOIHBIE 3aTyXalolue MeXaHnueckue Koneba-
Hus. BeIHYX/1IeHHbIE MeXaHUYeCKHe KojebaHus. YIpyrue BOJIHBbI.
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pas-
Jena

Haumenosa-
HUE pa3JIeJIoB
U TEM

Copepxanue pazzena

®dopma
TeKy-
IIETO0
KOH-
TpOJs

[Tomepeunble 1 MPOAOIBHBIC BOJIHBIL. XapaKTEPUCTHKH BOJHBL. Y paB-
HEHUE TUIOCKOM Oeryrei BosiHbl. HTepdepentus BoiH. [lonstue o
TUQPaKIUU BOJIH. 3BYKOBBIE BOJHBI. YJIBTPa3BYK U €r0 MPUMEHEHHE.

Mounekyisip-
Has pu3uKa u
TEpPMOIMHA-
MUKa

OcCHOBBI MOJIEKYJIIPHO-KMHETUUYECKOM Teopuu. Mneanbusiii ra3. Oc-
HOBHBIE II0JIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON Teopur. Pasmepsl
U Macca MOJIEKYI U aToMoB. bpoyHoBckoe apmwkenue. uddysus.
Cuiel 1 3HEPryst MEKMOJIEKYJISIPHOTO B3auMoaencTeusa. CtpoeHnue
ra3o00pa3HbIX, KUAKUX U TBEPIBIX Tesl. CKOPOCTH IBUKEHUS MOJIe-
KyJ ¥ ux usMmepenue. Mneanvusiii ra3. JlaBienue raza. OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KHHETHYECKOU TeOpuH razos. Temmepa-
Typa U ee u3MepeHue. ['a3oBble 3aKOHbI. AGCOJIIOTHBIN HYJIb TEMIIE-
patypsbl. TepMoauHaMuyeckas IKajla TeMIIepaTypbl. Y paBHEHUE CO-
CTOSIHMS NJEAJIBHOTO ra3a. MossipHast ra3oBasi IOCTOSIHHAS.

OcHoBbI TepMOAMHAMUKH. OCHOBHBIE IOHSATHUS U ONIPEAEICHUS.
BuyTpeHHss sHeprus cucteMbl. BHyTpeHH:s 3HEpIUs HACAIBHOTO
raza. PaboTa u Temora kak popMbI iepeaun dHepruu. Termmoem-
KOCTb. ¥ JIeIbHas TEIJIOEMKOCTb. Y paBHEHHE TEIJIOBOTO OanaHca.
[lepBoe Hauano TepmoaguHaMuKu. AquadaTHeli pouecc. [IpuHiun
nerictBus Termiooit mamuubl. KITJ[ reroBoro asurarens. Bropoe
Hayajio TepMoauHaMuKu. TepmonHaMuyeckas 1Kkajia TeMIepaTyp.
XonoaunpHble MamuHbl. Temnnossle npuratesnn. OxpaHa Npuposl.
CgoiictBa napoB. Ucnapenue u konaeHcanus. HacelmeHHsii nmap u
ero cBoiicTBa. AOCOIOTHAsI U OTHOCUTEINIbHAS BJIQXKHOCTb BO3IyXa.
Touka pocel. Kunenue. 3aBUCHMOCTb TeMIIEpaTypbl KUIIEHUS OT JaB-
nenus. [leperpeTslii nap U €ro UCNONb30BaHUE B TEXHUKE.
CaoiicTBa )XHJIKOCTEH. XapaKTEepUCTUKA KUAKOTO COCTOSHUS Belle-
cTBa. [I0BEpXHOCTHBIN CIIOHN KUIKOCTH. DHEPIHsI TIOBEPXHOCTHOTO
ciosl. SIBneHus Ha rpaHule )KUJIKOCTH C TBepAbIM TenoM. Kanusp-
HBIE SBJICHUS.

CaolicTBa TBEPBIX TeJl. XapaKTEPUCTHKA TBEPJIOTO COCTOSHUS Be-
niecTBa. YIpyrue cBOMCTBa TBEPABIX Tell. 3akoH I'yka. Mexanude-
CKHE CBOMCTBA TBEPJBIX Tell. TerioBoe paciupeHne TBEPABIX TEN U
xuakocrei. [naBnenune u kpucrammmsanus.

JIBuxenne 6poyHoBckux yactull. Juddysus. 3menenne naBnenus
rasa ¢ I3MEHEHHEM TeMIIepaTyphl IPU MOCTOSHHOM o0beMe. M3oTep-
MUYECKHH ¥ n300apHBIi mporiecchl. MI3MeHeHne BHyTpeHHEH dHEp-
TMU TeJl IPU COBEPIIEHUH PabOThl. MOAETH TEIUIOBBIX JBUTATEINEH.
Kunenue Boab! py NOHWKEHHOM JaBieHuu. [lcuxpomerp u rurpo-
MeTp. SIBJIeHNs] TOBEPXHOCTHOIO HATSKEHUS U cMauuBaHus. Kpu-
CTaJUIbl, aMOpP(HBIE BELIECTBA, KUAKOKPUCTAJUINYECKHUE Tea.

DNeKTpoau-
HaMHKa

DJeKTpUYECcKUil TOK B MeTaiaX. DJIeKTpOHHBIN ra3. Pabora BeIxo/a.
DIIEKTPUYECKHM TOK B DJIEKTPOJIMTAX. DIEKTposn3. 3akoHbl Papa-
nes. [IpumeHeHue 31eKTponnu3a B TEXHUKE. DIEKTPUUECKUI TOK B ra-
3ax u BakyyMme. Monu3anus ra3a. Buael razoBbsix paspsanos. [lonstue
o mazMe. CBOMCTBa U IPUMEHEHHE AIEKTPOHHBIX ITY4YKOB. DJIEKTPH-
YeCcKUil TOK B NoyynpoBoaHKKax. CoOcTBeHHAs: MPOBOJAUMOCTD MOTY-
pOoBOJIHUKOB. [T0IyIIpOBOTHUKOBBIE MPUOOPHL. DIEKTPUUECKOE
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®dopma

Ne | Hammenona- Texy-
pas- | HUE pa3/eyioB Coneprxanue pasjena 1ero
Aena U TeM Kon-

TpOJIst

noJje. DJIEKTPUUYECKUE 3apsAibl. 3aKOH coXpaHeHus 3apsaa. 3akoH Ky-
JIOHA. DNeKTpuyecKoe rnose. HanpsykeHHOCTD IEKTPUYECKOTO MOJISL.
[Ipunnun cynepno3unuu nosiei. Pabora cuit anekTpocTaTuyeckoro
niosist. [lorenuuan. Pa3HOCTh MOTEHIIMATOB. DKBUIOTEHIIMAIBHbBIE TI0-
BepXHOCTH. CBSI3b MEXKAY HANPSXKEHHOCTHIO U Pa3HOCTHIO MOTEHIINA-
JIOB 3JIEKTPUYECKOT0 MOJIsl. JIM3IEKTPUKHU B JIEKTPUUYECKOM TIOJIE.
[Monapuzanus audnekTpuKkoB. [I[pOBOJHUKY B AIIEKTPUUYECKOM IOJIE.
Konnencaropsl. CoennHeHre KOHIEHCATOPOB B 0aTapero. DHeprust
3apsHKEHHOT0 KOHACHCATOpa. DHEPTusl AJIEKTPUYECKOTO TMOJIA.
3aKOHBI IOCTOSHHOT'O TOKA. Y CIIOBHS, HEOOXOUMBIE JIJIs1 BO3HUKHO-
BEHUS U NOJICpkKAHU 3JIEKTpUUEcKOoro Toka. Cujia Toka u IioT-
HOCTh TOKa. 3akoH Oma nyst yuactka menu 6e3 3/1C. 3aBucumocTsb
ANEKTPUYECKOTO COMPOTUBICHUS OT MaTepHaa, IJIMHbI U TIOIIAIT
MOTIEPEYHOI0 CEUYEHHUS TPOBOJHUKA. 3aBUCUMOCTb 3JIEKTPUUECKOTO
COIPOTUBIICHUS IPOBOJIHUKOB OT TEMIIEPATYPbl. DIEKTPOABIKYIIIAS
CHJIa UCTOYHUKA ToKa. 3akoH Oma i nosiHoit uenu. CoenvHeHnue
poBOAHUKOB. COeTMHEHHE NCTOYHUKOB AJIEKTPUUECKON IHEPTHH B
Oarapetro. 3akon [xoyns—Ilenna. PaboTta u MOITHOCTH 3JIeKTpUYe-
CKOTO TOKa. TemoBoe neiicTBre TOKA. DIEKTPUUECKUI TOK B MOIY-
npoBoaHuKax. CoOCTBEHHAas IPOBOAMMOCTD HOJIYIPOBOJHUKOB. [1o-
JTYTPOBOTHUKOBBIE IPHUOOPHI.

MarnuTtHoe nosue. BeKTop MHAYKIIMY MarHUTHOTO 1oJjs. JlelicTBue
MarHMTHOTO TOJISl Ha MPSMOJIUHEHHBIA TPOBOJAHUK C TOKOM. 3aKOH
Awmnepa. BzaumopeiictBue TokoB. MaruuTtHsii notok. Pabora no ne-
PEMEILEHNIO TPOBOJHUKA C TOKOM B MArHUTHOM moJie. JlelicTBre
MarHuTHOTO TOJI Ha ABIWKyIHiics 3apsa. Cuna Jlopenmna. Onpene-
JIEHUE YAEIBHOTO 3apsiia. Y CKOPUTENHN 3apSKEHHBIX YaCTHII.
DneKTpOMarHuTHas MHAYKIMS. DJIeKTPOMarHUTHas HHAYKIUs. Bux-
peBoe anekTpuueckoe nosie. CaMOMHAYKIMS. DHEPTUS MarHUTHOTO
OIS

B3aumonelicTBue 3apspkeHHBIX Tell. [IpOBOAHMKY B 2JIEKTPUUECKOM
none. /uanexTpuku B anekTpudeckom nose. Kongencaropsl. Tero-
BO€ JieiicTBUE 3eKTpudeckoro Toka. CoOCTBEHHas M TpUMecHast
MIPOBOAMMOCTD MOJTYNIPOBOJHUKOB. [107yIpOBOJHUKOBBINM JHO/.
Tpansucrop. OneiT Opcrena. BzaumozelictBue MpoOBOAHUKOB C TO-
kaMu. OTKJIOHEHHE AJIEKTPOHHOIO ITyYKa MarHUTHBIM TOJIEM. DJIeK-
TPOJABUTaTENb. DICKTPOU3IMEPHUTEIbHBIE TPHOOPHL. DIEKTPOMArHUT-
Hast uaaykuus. Oneitel @apanes. 3aBucumocts IJC caMOMHIyKIIMA
OT CKOPOCTH U3MEHEHMS CUJIBI TOKA M MHIYKTUBHOCTU IIPOBOJHMKA.
Pabota anektporeneparopa. Tpanchopmatop.

DnekTpoMarHuTHele Konebanusi. CBOOOJHBIE SJIEKTPOMArHUTHBIE KO-
nebanus. [IpeBparienue sHepruu B KoyiedaTeIbHOM KOHTYpe. 3aTy-
XaloIUe IeKTPOMarHuTHbIE Kojiebanus. ['eHepaTop He3aTyXaroumx
AEKTPOMArHUTHBIX KosiebaHuil. BeIHYKI€HHBIE AIEKTPHUYECKHE KO-
nebanus. [lepemennslit Tok. ['enepaTop nepemeHHOro Toka. EMkoct-
HOE ¥ UHAYKTUBHOE COIPOTHUBIIEHUS IEPEMEHHOIO TOKa. 3akOH OMa
JUISL DJIEKTPUYECKOH 1IeTH IepeMeHHOoro Toka. PaboTa u MOIIHOCTh
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nepeMeHHoro Toka. ['enepatopsl Toka. Tpancdopmaropsl. Toku BbI-
cokou yactoThl. [lonyuenune, nepengada u pacpenesieHUe JIEKTPo-
SHEpPTUH.

DNEeKTPOMarHUTHBIC BOJHBI. DJIEKTPOMArHUTHOE T10JI€ KaK 0COOBIi
BHJI MaTepuH. DJIEKTpOMarHuTHBIC BOIHBL. BubpaTtop I'epua. OTKpbI-
TBIN KoJlebaTenbHblid KOHTYp. M300perenue paguo A.C. [TonmoBeiM.
[Tonsitue o pagnocssizu. [IpumeHeHe 371€KTPOMarHUTHBIX BOJIH.
CB0OOOIHBIC U BBIHYXICHHBIC MEXaHHUECKHE KOIeOaHusI.

Pe3onanc. O0pa3oBaHue U pacrpocTpaHeHHe ynpyrux BojH. Yacrora
KoJieOaHUM U BbICOTA TOHA 3BYKA.

CBoOOIHBIE ANEKTpOMAarHuTHbIE Kosebanus. OcuuiuiorpaMmma mnepe-
MEHHOTO Toka. KoHaeHcarop B nenu nepeMeHHoro Toka. Karymka
WHIYKTUBHOCTH B IIeTH NIEPEMEHHOT0 ToKa. Pe3oHaHc B mocienoBa-
TEJbHOM 1IENH NIEPEMEHHOI0 ToKa. M3iydueHne u npuem seKTpomar-
HUTHBIX BOJH. PainocBsi3b.

2 cemecmp

Kosnebanus u
BOJIHBI

[Ipupona cera. CKOpOCTh pacpOCTPAHEHUS CBETA. 3aKOHBI OTpaXe-
Hus U npeioMieHus ceera. [lonnoe orpaxenue. JIunsel. a3 kak
onTuyeckas cucteMa. OnTuyeckue npuoOopsI.

Bonnossle cBoiicTBa cBeta. HTepdepenius cBeta. KorepeHTHOCTH
CBETOBBIX JIyuel. IHTepdepeHuns B TOHKUX miaeHKax. [lonocs! pas-
Ho# TonmuHbl. Konbua HetoTona. Mcnonbs3zoBanue uurepdepeHunn
B Hayke U TexHuke. Judpaxuus cera. udpakuus Ha 1menu B na-
paienbHbIX gyyax. Judpakuronnas pemerka. [lonstue o roiorpa-
¢un. I[onspusanus nonepeunsix BoiH. [lonspuszauus ceera. JBoii-
Hoe nyudenpeniomiienne. [lomsipounpl. Jlucnepcus ceera. Buasl cnek-
TpoB. CriekTpsl ucyckanus. CrieKTpbl MOTJoLIeHus. Y abTpaduosie-
TOBOE€ U MH(paKpacHoe u3inyueHus. PentrenoBckue nyqu. Mx npu-
poJa u CBOWCTBA.

3aKoHbBI OTpa)KEeHUs U MperoMiieHus ceera. [lomHoe BHyTpeHHee 0T-
pakenue. Ontuueckue npubopsl. MuTrepdepenuns ceera. Judpak-
s ceera. [lonspuzanus ceera. [lonydeHne criekTpa ¢ MOMOIIBIO
npu3Mmsbl. [lomyueHne ciekTpa ¢ MOMOIIbIO JUPPAKLIIUOHHON pe-
meTkd. CeKTpOCKOT.

HMHBapraHTHOCTH MOZYJII CKOPOCTH CBETa B BakyyMe. IlocTynaTel
OiHITenHa. [IpocTpaHCcTBO M BpeMs CIIENHAIBHON TEOPUH OTHOCH-
TesIbHOCTU. CBSI3b MacChl U HEPTUU CBOOOAHOI YacTUIBl. DHEPrus
MTOKOS.

KBanrtoBas
¢buznka

KBantoBas ontuka. TennoBoe uzinyuenue. Pactipenenenue sHepruu B
crekTpe adcomtoTHO uépHoro Tena. KBantosas runoresa [1nanka.
®dotonbl. BHemnuit Gpotosnexkrpuueckuii a¢pext. Buyrpennuii ¢o-
To3dext. Tumnsl porosnementos. JlaBnenue caera. [lonsTre o Kop-
IIyCKYJIIPHO-BOJIHOBOM npupoae ceera. dusuka atoma. Pazpurne
B3TJISZI0B HA CTPOEHHE BEIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIEK-
Tpax Bogopoaa. SaepHast monens atoma. OneiTel O. Pezepdopra.
Mogens aroma Bogopoaa no H.bopy. I'nnoresa ne bpoiins. CootHo-
nieHue Heonpeaenéuuocrei I'eiizendepra. KBantoBble reHepaToOpBl.
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Haumenosa-

®dopma

Neo TEeKy-
pas- | HUE pa3/IeIoB Coneprxanue pasjena 1ero
Aena U TeM Kor=

TpOJIst
7 DJIeMEHTHI Crtpoenue u pazsutue Beenennoit. Temnast matepust u TemHas suep- | Y, KP
actpoHoMuu | rud. Hama 3Be3gnas cucrema — ['asaktuka. Jlpyrue raJjakTHKU.
u actpodu- beckoneunocts Beenennoit. [lonsitue o kocmosioruu. Pacumpsitona-
3UKHU sicst Beenennasi. Monens ropsiueit Beenennoit. Ctpoenue u npouc-

xoxkaeHne ["amakTuk. DBoonus 3Be3/1. [ umoTe3a mpoucx ok IeHHs
Conneunoii cuctemsl. Tepmosinepnslii cuntes. [Ipodiaema Tepmo-
siAepHOM 3HepreThku. JHeprus CoJiHIa U 3B€3/1. DBOJIIOIUS 3BE3/I.
[Tpoucxoxaenne CoJIHEUYHON CUCTEMBI.

Ilpumeuanue: T— mecmuposanue, P — nanucanue pepepama, ¥ — ycmuwiii onpoc, KP — konmponvhast
paboma

2.4.2. 3aHATHA CEMUHAPCKOI'O THIIA

pas-
zeia

HaumenoBa-
HHE pa3eioB
U TEM

Coneprkanue pasjena

®dopmMma
TEKYILETO
KOHTPOJIS

1 cemecmp

BBeneunue

®dusnka — QyHIaMEHTaIbHAs HAyKa O MPUPO/IE.
EcrecTBEeHHO-HayuUHBIH METO/ [TO3HAHUS, €T0 BO3MOYKHOCTH U I'pa-
HULbI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHsl B IIpOLIecce O3Ha-
HUs npupobl. MoaenupoBanue GU3NUECKUX SBJICHHUH U mpolec-
coB. Ponb skcriepumMeHTa 1 TEOpUH B MpoOLiecce NO3HAHUS MTPU-
ponasl. dusnyeckas BennuuHa. [lorpemuoctu nuamepenuii pusznye-
CKUX BelIMYMH. Pusnyeckue 3akoHbl. ['paHUIBI IPUMEHUMOCTH
¢usnyeckux 3akoHoB. [loHATHE O PU3NUECKOM KapTHHE MHpa.
3HaueHue ¢pusnku npu ocsoeHuu npodeccuii CIIO u cnenuanbHo-
creit CIIO.

v, T

MexaHnka

Kunemaruka. Mexannueckoe nemxenue. Ilepememenue. I1yTs.
Ckopoctb. PaBHOMEpHOE MPSAMOIMHENHOE ABUKEHHUE. Y CKOPEHUE.
PaBHOnepemeHnHOe npssMonuHeHOe JBIkeHue. CBOOOAHOE Majie-
Hue. JIBrkeHue Tena, OpoIIeHHOro Mol YIJIOM K FOpU30HTY. PaB-
HOMEPHOE JIBUKEHHUE 10 OKPYKHOCTH.

3axkoHbl Mexanuku Herorona. [lepssiii 3akoH Hetotona. Cuia.
Macca. Umnynsc. Bropoit 3akon Hetorona. OCHOBHOM 3aKOH
KJ1accuueckor quHaMuku. Tperuit 3akoH HeroToHa. 3akoH Bce-
MHpHOTO TAroTeHus. [ paButanmonHoe noie. Cuna tsxectu. Bec.
Crnioco6b1 n3mMepenus macchl Tel. CHiibl B MEXaHHKE.

3aKOHBI COXPAHEHUS B MEXaHUKE. 3aKOH COXPaHEHUs UMITYJIbCa.
PeaktuBHOe nBmkeHue. Pabora cuibl. PaboTa noTeHIMaIbHBIX
cui. MomHocTs. DHeprus. Kunetndeckas sneprus. [loteHunanb-
Hasi DHEPrus. 3aKOH COXpaHEHUs MeXaHn4eckon sHeprun. [Ipume-
HEHHE 3aKOHOB COXPaHEHUSI.

JemoHcTpanuu

3aBUCUMOCTh TPAEKTOPUU OT BHIOOpA CUCTEMBI OTCUETA.

Buzibl MEXaHUYECKOTO JBUKEHHUSL.

3aBHCHMOCTb YCKOPEHUS TEJIA OT €r0 MacChl M CHJIBI, IEUCTBYIO-
el Ha tenno. CIoKeHue CUlL.

PaBeHCTBO M MPOTUBOIIOJIOAKHOCTh HAIIPABJICHHSI CHJI JIEHCTBHUS U
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MIPOTUBOACHCTBUSL. 3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Aeopma-
uuu. Cuitel Tpenusi. HeBecomocts. PeaktuBHoe aBuxenue. [lepe-
X0/ MOTEHIIUAIBHOMN SHEPTUH B KHHETUYECKYIO U 00paTHO.
Mexannueckue konebanus. Konebarensnoe nmxenue. ['apmonu-
yeckue kojiebanusa. CBOOOaHBIE MEXaHUYECKHE KOoleOanus. JIu-
HEHHBbIC MEXaHUUYECKUE Koyie0aTenbHbIe cucTeMbl. [IpeBparicane
SHEPrUM MpH KosiebaTenbHOM JBHKeHUH. CBOOOIHbIE 3aTyXato-
e MeXaH4ecKue KoieOanus. BeIHY ) IeHHbIC MEXaHUYECKHE
KoJeOaHusl.

VYupyrue Bonnsl. [lonepednsie U IpOJOJIBHBIE BOJIHBL. XapaKTepH-
CTUKH BOJIHBI. Y paBHEHHE IJIOCKOM Oeryiieit BosHbl. MHTEpde-
penrus BosH. [loHsATHE O AUQpaKIuK BOITH. 3BYKOBBIC BOJHBI.
YIbTpa3ByK U €ro NpuMeHEHHeE.

Mounekyisip-
Has pu3uKa u
TEepPMOINHA-
MHKa

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOI Teopuu. M neanbHblii ras.
OCHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-KMHETUYECKOM Teopuu. Pa3-
Mepbl U Macca MOJIEKyJ1 U aToMOB. bpoyHoBckoe nBuxenue. ud-
¢by3us. Cuibl 1 SHEPrUs MEXMOJIEKYIIPHOTO B3aUMOACHCTBUS.
CrtpoeHue ra3000pa3HbIX, KUJIKUX U TBEPAbIX Tesl. CKOpOCTH JABU-
KEHMS MOJIEKYJI U UX u3Mepenue. MaeanpHelii ra3. JlaBnenue rasza.
OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH I'a30B.
Temneparypa u ee usmepenue. I'a3oBbie 3aK0OHbI. AGCOIOTHBIN
HYJIb TEMIIEPATYPBL. TepMOIMHAMHUYECKAs IIKaAIa TEMIIEPATYPBI.
YpaBHEHME COCTOSHUSA UAEATBHOIO raza. MossipHas ra3oasi 1o-
CTOSIHHASI.

OcHoBbI TepMOIMHAMUKH. OCHOBHBIE IOHATHS U ONIPEAEICHUS.
BryTpeHHss dHeprus cucteMsl. BHYTpEHHsIS SJHEPrUs UIEAIBHOTO
raza. PaboTa u Terora kak popMbl nepeiaun 3Hepruu. Temioem-
KOCTb. Y JIeibHasl TEIJI0OEMKOCTh. Y paBHEHHUE TEIJIOBOrO OaiaHca.
IlepBoe Havano TepMoIUHAMMKH. ArabaTHbIH mponecc. [Ipun-
Ui gercTBus TerioBoi Mamunbel. KITJI TermoBoro asurarens.
Bropoe Hauano repMoarHaMuky. TepMoarMHaMUYeCKas IIKajia
TeMIIepaTyp. XOJIOAWIbHbIE MAIIUHEI. TeIIOBbIE IBUTATEIN.
OxpaHna npupojsl.

CgoiictBa napoB. Ucnapenue u konaeHcaius. Haceimennslii map
U ero cBoicTBa. AGCONTIOTHAS U OTHOCUTEIbHAS BIAKHOCTh BO3-
nyxa. Touka pocel. Kunenue. 3aBUCMMOCTh TEMIEPATYPhI KHUIIE-
HUs OT AaBiieHUs. lleperpersiii map u €ro UCIoyb30BaHUE B TEX-
HUKE.

CaolicTBa )XHIKOCTEN. XapaKTEPUCTUKA KUAKOTO COCTOSHUS Be-
mecTBa. II0BEpXHOCTHBIN CIION KUAKOCTH. DHEPTHs IOBEPXHOCT-
HOTO cJ10s1. SIBI€HNs HA TPaHUIIE )KUAKOCTH C TBEPIABIM TenoM. Ka-
MAJUISIPHBIE SIBJICHUS.

CBolicTBa TBEPBIX TeJ. XapaKTEPUCTHKA TBEPIOTO COCTOSHHUS BeE-
LIECTBA. YTIPYrue CBOMCTBA TBEPABIX Tel. 3akoH I 'yka. MexaHu-
YECKHUE CBOMCTBA TBEPABIX Tell. TeIuIoBoe pacliupeHnue TBEpAbIX
Ten v xkuakocter. [InaBnenue u kpucrammsanus. JBuxeHue 0po-
yHOBCKUX yactull. luddysus. FI3smeHeHnue naBieHus raza c u3me-
HEHUEM TeMIIepaTyphbl IPH MOCTOSHHOM o0beme. M3oTepmuye-
CKuil ¥ n300apHbIi mporecchl. Mi3MeHeHne BHYTPEHHEH SHEPruu
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Haumenopa- dopma
Pa3- | gue pasmenon ConepskaHue pasaeia TEeKyIIEero
Acna U TeM KOHTPOJIA
TeJI IPU COBEPIICHUH padoThl. Kumenue BoIbl IpH MOHUKEHHOM
JaBJICHUU. SIBIICHUS IOBEPXHOCTHOT'O HATSKCHHSI U CMAYHBAHMSI.
Kpucramisl, aMopdHbI€ BelecTBa, )KUIKOKPUCTALIMISCKUE TEa.
4 DNEeKTpOoANHA- | DJIEKTPUUECKUN TOK B METaL1ax. DJIEKTPOHHBIH ra3. PaboTa BbI- VY, KP
MHKa X0/1a. DJIEKTPUUYECKUM TOK B JIEKTPOIUTAX. DICKTPOIIU3. 3AKOHBI

®apanes. [IpuMenenue 3aeKTpoin3a B TEXHUKE. DJICKTPUUCCKUN
TOK B razax u Bakyyme. Monuzauus raza. Buasl ra3oBbIx paspsi-
noB. [lonsatue o miasme. CBONCTBA M IPUMEHEHHUE 3JIEKTPOHHBIX
MIy4YKOB. DJIEKTPUUECKUN TOK B MOIYyIpoBoAHNKaX. CoOCTBEeHHAs
IIPOBOAMMOCTD IOJIYTIPOBOJHUKOB. [101yITpOBOHUKOBBIE IIPU-
O0pBL. DIEKTpUUYECKOE MOoJIe. DIEKTPUUECKUE 3apsAabl. 3aKOH CO-
xpaHeHus 3apsna. 3akon Kynona. Snexrpudeckoe nojie. Hamps-
KEHHOCTb JIEKTpUuecKoro nojs. [IpuHiun cyneprno3unuu nosiei.
PaGora cui anekTpoctarudeckoro nois. [lorenmnuan. PazHocTs
MOTEHIMATIOB. DKBUIIOTEHIIMAJIbHbIE TOBEPXHOCTU. CBSI3b MEKIY
HaIPSHKEHHOCTBIO M Pa3HOCTHIO MOTEHIIUAJIOB AJIEKTPUUYECKOTO
noss. Jusnexktpuku B anexktpudyeckoM noiie. [onsipuzanus qu-
anekTpukoB. [IpoBoaHuky B 3nekTpuueckoM nosue. Konaenca-
TOPBbI. DHEPIUs 3apsSKEHHOTO KOHJAEHCATOpa. DHEPIHsl JIEKTpHYe-
CKOT'O MOJIsl. 3aKOHBI TIOCTOSIHHOT'O TOKA. Y CJIOBHSI, HEOOXOIMMBbIE
JUIsl BOBHUKHOBEHUS U OJJEPKAHUS 3JIEKTpUUECKOoro Toka. Cuna
TOKa Y MJIOTHOCTB TOKa. 3akoH Oma s ydactka nenu 6e3 9J1C.
3aBUCUMOCTb JIEKTPUUECKOTO CONMPOTUBIIEHUS OT MaTepHuaa,
JUIMHBI U IIJIOLIA/IU TONIEPEYHOI0 CEUEHUs IPOBOAHUKA. 3aBUCH-
MOCTb 3JIEKTPHUUYECKOTO COIIPOTUBIIEHHSI IPOBOJHUKOB OT TEMIIE-
paTypsbl. DIEKTPOABMKYIIas CUjla UICTOYHHKA TOKa. 3akoH Oma
Juig nosiHoM nenu. CoennHeHne NpoBoAHUKOB. CoelMHEHNE Uc-
TOYHHKOB AJICKTPUUECKOU dHEpruu B Oatapero. 3akoH J[xoymns—
Jlenua. Pabota 1 MOITHOCTB JEKTPUUECKOT0 TOKa. TernoBoe
NeicTBHE TOKa. DIEKTPUUYECKUH TOK B MOIYIIPOBOJIHUKAX.
MaruuTHoe nosie. BeKTop HHAYKIIMKM MarHUTHOTO ToJis. Jlencreue
MarHMTHOT'O TOJISl Ha MPSAMOJIMHENHBIA TPOBOJAHUK C TOKOM. 3a-
KOH Amriepa. BzaumopeiictBue TokoB. MaruuTHbIi noTok. Pabora
10 MIEPEMEILICHUIO MPOBOIHUKA C TOKOM B MAarHUTHOM moJie. [len-
CTBUE MAarHUTHOTO IOJIsI HA ABMKyIuiics 3apan. Cuna Jlopenna.
Onpenenenue yieabHOTo 3apsaaa. DJIeKTPOMAarHUTHasT MHTyKIUS.
DneKTpoMarHuTHas MHAYKIMs. BUXpeBoe aiieKTpuiecKkoe node.
CamMouHIyKIMSI. DHEPTUsSl MATHUTHOTO MOJIS.

B3aumonelicTBue 3apspkeHHBIX Tedl. [IpoBoAHMKY B 2leKTpHUUe-
CKOM 1oJje. [{udneKkTpuKky B 35ieKTpuueckoM nose. KonnencaTops.
TennoBoe neiictBue 3nekTpudeckoro Toka. CoOCTBEHHAs U MPH-
MecCHas MPOBOUMOCTb MOTYITPOBOAHUKOB. [10ynpoBOAHUKOBBIN
muon. Tpanzucrtop. OnsiT Opcrena. BzaumonelicTBue npoBoIHU-
KOB ¢ ToKamMH. OTKJIOHEHHE AJIEKTPOHHOTO ITyYyKa MarHUTHBIM T10-
JeM. DJEeKTPOBUTATENb. DIEKTPOU3MEPUTEIbHbBIE TPUOOPHI.
OnexkrpomarauTHas HHAYKusA. Oneitel @apanes. 3aBUCHMOCTh
O/1C caMOMHIYKIIMHU OT CKOPOCTH U3MEHEHHUS CUIIbI TOKA U UH-
JOYKTHUBHOCTHU IIpoBOHUKA. PaboTa snekrporeneparopa. Tpanc-
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(dopmarop. DnekTpoMarHuTHble Kojedanusi. CBOOOAHbIE 3IEKTPO-
Mar"HuTHble kosebanus. [IpeBpaiienue snepruu B Kose0aTeIbHOM
KOHTYpe. 3aTyXxarollue 3J1eKTpOMarHuTHele Kosebanus. ['enepa-
TOP HE3aTyXaIOIIUX JIEKTPOMAarHUTHBIX KoJieOaHuii. BoiHyXaeH-
HBbIE AIeKTpUyeckue konedbanus. Ilepemennslii Tok. I'eneparop ne-
pEMEHHOI0 TOKa. EMKOCTHOE M MHAYKTHBHOE COIIPOTUBIIEHMUS T1€-
peMeHHoro Toka. 3akoH OMa /1J1s1 3JeKTPUYECKOH LI nepeMeH-
HOTro ToKa. PaboTa 1 MOIIHOCTh IEPEMEHHOTO TOKA. [ eHepaTopsl
Toka. Toku Beicokoil yacTotsl. [lonyuyenue, nepenada u pacnpene-
JIEHHUE BJIEKTPOIHEPIUH. DJIEKTPOMAarHUTHBIE BOJIHBL. DJIEKTpOMar-
HUTHOE T10JIe KaK 0coObIi Bua Matepun. Budparop I'epma. OTKpbI-
ThI KoJieOaTenbHbIN KOHTYD. [loHsTHE 0 paguocasu. [Ipumene-
HUE 3JIEKTPOMarHUTHBIX BOJIH. CBOOO/IHBIE U BBIHYK/IEHHBIE ME-
xaHu4eckue konebanus. Pesonanc. O6pa3zoBanue u pacmnpocTpa-
HEHMe yNnpyrux BojH. YacToTa kone6aHUii U BbICOTA TOHA 3BYKA.
CB00OOIHBIE ANEKTpOMAarHuTHhIE Koebanus. OcuuiuiorpaMma me-
pemenHoro Toka. Konziencarop B nienu nepemMeHHoro toka. Ka-
TYyIIKa HHAYKTUBHOCTH B IIENH NIEPEMEHHOI0 ToKa. Pe3oHanc B
1ocye10BaTelbHOM LIeNH epeMeHHOoro Toka. M3nydenue u npuem
JIEKTPOMAarHUTHBIX BOJIH. Pannocssi3b

2 cemecmp

Kosnebanus u
BOJIHBI

[Ipupona cBera. CKOpOCTh pacpoCTpaHEHUs CBETA. 3aKOHBI OTpa-
KEHMS U IpesiomieHns ceeta. [lonnoe orpaxkenue. JInnssl. ['na3
Kak onTH4eckas cucreMa. Onrtuyeckue mpudopsl.

Bonnosslie cBoiicTBa cBeta. HTepdepenius ceera. KorepeHnt-
HOCTb CBETOBBIX Jiyuel. HTepdepenius B Tonkux mieHkax. [lo-
nockl paBHOM TonmuHel. Konbia Herotona. Mcnonb3oBanue nH-
tepdepeHIuy B Hayke U TexHuke. udpakuus ceera. Judpakims
Ha LIeJIU B MapajulenabHbIX dydax. Audpakunonnas pemerka. [lo-
HsaTue o rojorpaduu. [longpuzanus nonepeunsix BosH. [lonspu-
3anus ceera. J{BoiiHoe nydenpenomMienue. Iomaponael. ducnep-
cus ceeta. Bunel criektpoB. CriekTpbl ucyckanus. CreKTpsl 1o-
TJIOLIEHHs. Y IIbTpaduoaeToBoe U MHPpaKpacHOE U3ITyUECHHUS.
PenTtrenoBckue ayuyu. 3aKOHbI OTPAKEHUSI U IPEIOMIICHUS CBETA.
ITonmHOE BHYTpeHHee oTpakeHue. OnTHyeckue npuoopsl.
Wurepdepennus creta. udpaxuus ceera. [longpuzanus ceera.
ITonyuenue criekrpa ¢ nomoubko npusMel. [loaydeHue criekrpa ¢
MOMOUIBI0 AUPPaKIMOHHON pemeTk. CIeKTPOCKOIT.

[Toctynats! DitHmTeiiHa. CBSA3b Macchl U HEPTUU CBOOOIHOM ya-
CTHUIIbI. DOHEPrUs MOKOSI.

OCHOBEHI cIie-
[AAJILHOU TEO-
pHUH OTHOCHU-
TENBHOCTH

['panuLIBI TPUMEHUMOCTH KJIACCUYECKOU MeXaHUKH. [locTynarsl
CIIEIMAIbHON TEOPUU OTHOCUTEILHOCTH: HMHBAPUAHTHOCTH MOYJISI
CKOPOCTHU CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DifH-
mrerHa. OTHOCUTENbHOCTh OJTHOBPEMEHHOCTHU. 3aMeJIEHNE Bpe-
MEHU ¥ COKpAIIeHUE JJIMHBI. DHEPTUs U UMITYJIHC CBOOOIHOM Ya-
ctutibl. CBS3b MAcChl C SHEPTHEH M UMITYJILCOM CBOOOTHOM Ya-
CTHIIBL. DHEPTHUsl TOKOSI CBOOOTHON YaCTHUIIBI

KBanToBas
¢duszuka

KBantoBas ontuka. TennoBoe uzinyuenue. Pactipenenenue suep-
T'MH B CIIEKTpe abCcomoTHO uépHoro Tena. KBaHntoBas runoresa
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Ne Haunmenosa-
Pa3- | gue pasmenon
aeiia

U TEM

Conepxanue pazzaena

®opma
TEKyIIEeTo
KOHTPOJIS

[Tnanka. ®otonsl. BHemnuii porosnekrpuueckuii 3pdexr. BHyT-
pernuii porodddexrt. Tumsl porosnementos. JlaBneHne cBeTa.
[ToHsiTHE O KOPITYCKYJISIPHO-BOJIHOBOM MPHUPO/IE CBETA.

®usuka atoma. Pa3Burtre B3IJs10B HA CTPOCHHE BELIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoJopoa. SnepHas Mo-
nenb atroma. OneiTel O. Pesepdopma. Moaens atoma Bogopo/a mo
H.bopy. ['unote3a ae bpoitnsa. CooTHOIEHHE HEONPEIETEHHOCTEM
I'eiizenOepra. KBaHTOBbIE T€HEPATOPBHI.

8 DJIeMEHThI
ACTPOHOMHH U
acTpou3uku

Ctpoenue u pazputue Beenennoit. TemHas Matepusi 1 TEMHast
sHeprus. Hama 3Be3qHas cucrema — ["anmaktuka. pyrue ranak-
Tuku. beckoneunoctb Beenennoit. [lonsitue o kocmosnoruu. Pac-
mupsitomasica Beenennas. Mogaens ropsiaeit Beenennoii. Ctpoe-
HUE U poucxoxaenue [ anaktuk. DBontonus 38e3/1. [ 'unoresza
npoucxoxacHuss CoHeUHON cucTeMbl. TepMOosIepHBINA CUHTE3.
[IpoGnema TepmosiiepHoit sHepreTuku. DHeprus CoiHIa U 3Be3].
Oodronus 3Be37. [Ipoucxoxaenue CoaHEUHONW CUCTEMBI.
Conneunas cucrema (Mozens). @ortorpaduu miaHer, caenaHHbIE C
kocMmuueckux 30H10B. Kapra Jlynsl u uianet. CTpoeHue u 3BOJIO-
nusa BeegeHHoi.

Ilpumeuanue: I1P- npakmuueckas paboma, JIP- nabopamopnas paboma, T — mecmuposanue,
P — nanucanue pegpepama, Y — ycmuuiii onpoc, KP — konmponvras paboma

2.4.3. lIpakTyeckue 3aHATUS

HaumenoBanue pas-
nena

Coneprkanue MPaKTHIECKUX 3aHATHN

®dopma
TEKyILEero
KOHTPOJIS

1 MexaHnka

W3ydeHne 3aKk0HAa COXPAHCHHSI UMITYJIbCA.

CoxpaHeHue MeXaHU4eCKOW YHEPTHH MPH JIBIKEHUH TeTa MoJ]
JIEMCTBUEM CHJI TSKECTH U YIIPYTOCTH.

CpaBHeHue pabOoThI CUITBI C U3MEHEHUEM KHHETHUECKON SHEPTUH
Tela.

W3ydeHne 3aKOHOB COXpaHEHUs Ha PUMEPE yaapa mapoB U
OAINIMCTUYECKOr0 MasATHHKA.

H3ydyeHne 0coOEHHOCTEN CHUITBI TPeHHsI (CKOIbKEHUS).

HccnenoBanue IBHKEHUS TeNa MO ACHCTBUEM ITIOCTOSHHOM CHIIBI.

ITP

MonexymnsipHas Gpu-
2 | 3UKa ¥ TepMOJINHA-
MHKa

W3mepeHune BIaXXHOCTH BO3AyXa.

W3mepenne NoBEpXHOCTHOIO HATSHKEHUSI JKUAKOCTH.
Habmonenue nporecca kpuctannuzauuu HM3ydenue nepopmannn
pacTspbkeHus. M3ydeHne TemioBoro paciiupeHus TBEpAbIX TEI.
W3ydyeHne ocoOOEHHOCTEN TEMIOBOIO PACIIUPEHHUSI BOJBI.

I1P

3 | DaeKkTpoauHaMuKa

Nzyuenue 3akona OMa aj1sl yyacTKa IeMH, OCIeA0BaTeIbHOTO U
NapajuIeIbHOTO COEAMHEHUS TPOBOJHHUKOB.

N3yuenune 3akoHa Oma AJi MOJTHOU LIETIH.

HBy‘ICHI/Ie SABJICHU ST SHGKTpOMaFHHTHOﬁ UHAYKIOWU.
Omnpenenenne kodhUIMEHTA MOIE3HOTO JEHCTBUS
ANEKTPUYECKOTO YaHUKA.

Omnpenenenue TeMIepaTypbl HUTU JaMIThl HAKATUBAHHUS.
Onpenenenrie J/[C 1 BHyTpEHHEr0 CONPOTUBIICHUS] HCTOYHUKA

I1P
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HaumenoBanue pas- . Popma
Ne CopnepxaHue NPaKTUIECKUX 3aHITUN TeKyLIEero
Acaa KOHTPOJIA
HAIPSDKECHUS.
N3yuenne n3o0paxeHus peMETOB B TOHKOM JIMH3E.
4 | KoneGatms i BomibL W3zyuenune natephepeHun u Audpaxium ceeta. TP
I'pagynpoBKa CIEKTPOCKOIIA U ONPEACICHUE ITTMHBI BOJIHBI
CIIEKTPaJIbHbIX JIMHUM.
N3yuenune NBM>KEHUS] CBOOOAHOMN YaCTUIBI U IPOXOXKACHUS
5 | KBanToBas ¢u3nka | 4acTHIIBI Yepe3 MOTEHIUATBHBINA Oapbep. I1P
M3y4eHre MOMEHTOB UMITYJIbCA 3JIEKTPOHOB U aTOMOB.
S IEMEHTLL ACTDOHO N3zyuenne monenu ConHeuHoit cuctemsl. @otorpaduu miaHer,
6 P cIellaHHEIe ¢ KocMuueckux 30H10B. Kapra JIyHEI U TU1aHeT I1P
MUH U aCTpO(PU3UKH ’
METEOPUTOB, aCTEPOUIOB, KOMET, YEPHBIX JIbIP, 3BE3/1 U FAIAKTUK
2.4.4. CoaeprxaHue caMOCTOATEIbHOH PadoThI
CamocrosTenbHas paboTa yueOHbIM IJIAHOM HE IPEyCMOTpPEHA.
3. OBPA30OBATEJIBHBIE TEXHOJIOT'MH
3.1. O0pa3oBaTebHbIE TeXHOJIOTHH NIPH POBEACHUH JICKIUI
. |Koiu-Bo
Ne Tema Bunbl npumensiemMbix 00pa30BaTeIbHbIX TEXHOJIOTUI HACOB
Breene HKT-Texnomnoruu, [IpobneMHbIe TEKITUH, TEKIIMA-BU3Ya- >
JIM3alUu, MyJIbTUMEIUNHBIEC IPE3CHTALUN
UKT-Texnonoruu, [IpobneMHubie JeKIuu, TEKIIUU-BU3Ya-
1 | Mexanuka ST ’ 8
JN3aluu, MyJIbTUMEIUNHHbIE TPE3CHTALUN
> Monekynspras pusuka. | UKT-Texunonoruu, [IpoGnemuble TeKnuu, JEKIMU-BU3ya- 6
TepMonnHaMuka JM3alUU, MYJIbTUMEIUNHBIE TPE3CHTALUN
3 | DrexrpouHaMIKa UKT-Texnonoruu, [IpobnemMHble JTeKIUH, TEKIIMU-BU3Yya- 10
P JU3aluU, MyJIbTUMEIMNHHbIE TPE3CHTALUU
4 | Onmuxa UKT-Texnonoruu, [IpobnemMHble JEKIUH, TEKIIMU-BU3Yya- 6
JU3aluu, MyJIbTUMEIMNHHbIE TPE3CHTALUN
5 3JIeMEHTEI KBAHTOBOH UKT-Texnonoruu, [TpobneMHubie JeKIUH, TEKIIUU-BU3Ya- )
(bU3HKH. JM3aluu, MyJIbTUMEIMNHHbIE TPE3ECHTALUU
6 | PBomoms Beenenmoii UKT-Texnonoruu, [IpobnemMHble NTEKIUH, TEKIIMU-BU3Yya- 4
JM3alluu, MYJIbTUMEIUNHBIEC TPE3ECHTALIMH
Hroro no xypecy| 38

3.2. O0pa3oBare/ibHbIE TEXHOJIOITMH NPHU NPOBEICHUHN NPAKTHYECKUX 3aHATHH (J1adopa-
TOPHBIX PadoT)

.. | Kon-Bo
Ne Tema Busl npumMeHsieMbIx 00pa3oBaTeIbHBIX TEXHOIOTHIA 4ACOB
1 | Mexanuka CemuHapckue 3aHTus, pa300p peieHus 3aaau 8
MonexynspHas ¢pusuka. Tep-
2 ynapHas p CemuHapckue 3aHsTUs, pa300p peleHus 3a1a4d 6
MOJIMHAMHUKA
3 | DneKkTpoaMHaMHUKa CemuHapckue 3aHsTHs, pa300p pereHus 3a1au 10
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Ne Tema Bunsl npuMeHsieMbIx 00pa3oBaTeIbHBIX TEXHOIOTHI If{(;ﬁ;o

4 | DnemeHTHI KBaHTOBOM Gu3uku | CeMuHApCKue 3aHATHA, pa30op pelieHus 3a1aq 6

5 | Onruka CemuHapckue 3aHATUs, pa3d0p peleHus 3a1a4 2

6 | DBomrouus Beenennoil. CeMuHapckue 3aHATHUS, pa300p pemieHus 3a1a4d 8
Utoro mo kypcy] 40

4. YCJIOBUS PEAJIM3ALIUU ITPOI'PAMMBI IMCHUTTJIMHBI

4.1. MaTepuajibHO-TeXHMYeCKas 0a3a, HeoOXoaMMas J1Jisl OCylleCTBJIeHUs1 00pa3oBa-
TEeJbHOT0 MpoIecca Mo TUCIHHIINHE
— Kabunet ¢pusuku, yn. JJumutposa, 200, ayn. 404;
— cCrelranu3upoBaHHas MeOeslb U CUCTEMbI XpaHeHHUs (JI0CKa KJacCHas, CTOJ U CTYJ YYUTels,
CTOJIBI ¥ CTYJIbSI YUCHUYECKUE, IKa(DbI 17151 XpaHEHUs y4eOHBIX MOCOOUH, CUCTEMBI XpaHEHUs TaOIHIl U
IJ1aKaTOB);
— TEXHHYECKHE CpeAcTBa oOydeHHsl (pabouee MeCTO VYYHTENs: KOMIBIOTED YUYUTEIS,
BHJICOIIPOCKTOP, dKpaH, JuiieH3nonHoe [10);
— JEMOHCTPAIIMOHHBIE  y4eOHO-HArJISAHBIE  MOCOOMS  (KOMIUIEKTBI ~ CT€HJOB, TaOIUIlbI
JEMOHCTPAIIMOHHBIE, TOPTPETHI BELAAIOIINXCS (PU3HKOB);
— 1ab0paTOPHO-TEXHOJOTHYECKOEe 00opymoBaHue (JlabopaTopHBIE HAOOpBI, HAOOPHI IS
MIPAKTUKYMOB, KOMIUIEKTHI JJa00paTOPHBIX TPUOOPOB, KOMILIEKTHI IEMOHCTPAIIMOHHBIX TPUOOPOB).

4.2. IlepeyeHb HEOOX0AMMOI0 NPOIPAMMHOI0 O00ecneYeHH s
Onepanunonnas cucrema Microsoft Windows 10;
[TakeT nporpamm Microsoft Office Professional Plus;
7-zip GNULesser General Public License (cBoOonHOe mporpaMMHoe obecrieueHue, He OrpaHHuEeHo,
OecCcpovHO);
WNurepuer Opayszep Google Chrome (6ecriaTHoe nmporpaMMHOe oOecrieueHue, He OrpaHU4eHo, Oec-
CPOYHO);
K-Lite Codec Pack — yHuBepcanbHbIii HAOOp KOAEKOB (KOAUPOBIIUKOB-IEKOAUPOBIIUKOB) H YTUIUT
JUIL TIPOCMOTpa U 00paboTKU ayauo- U BHJeo(dailnoB (OecraaTHoe MporpaMMHOe oOecreueHue, He
OrpaHUYEHO, OECCPOUHO);
WinDjView — nporpamma ais npocMmoTtpa daitnos B popmare DJV u DjVu (cBob6oaHOE nporpamMmHoe
o0ecrnieueHre, He OrpaHUYEHO, OECCPOUHO);
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5. IEPEYEHb OCHOBHOM 1 JOMOJHUTEJBbHOM YYEFHOU JINTEPATYPBI, HEOB-
XOIUMOMU 1)1 OCBOEHUA JTUCHUITJINHBI

5.1. OcHoBHasi JuTEpaTypa

1. ®usuka. ba3oBblil ypoBeHb : y4eOHHK /17151 00pa30BaTeIbHBIX OpraHU3aLUH, peau3yIoImuX 00pa3o-
BaTeJIbHBIE MMPOTPAMMEBI cpeaHero npodeccuonanbHoro oopazosanus / H. C. Ilypsimesa, H. E. Baxe-
eBckas, J[. A. Hcaes, B. M. Yapyrun. — 2-e u3n., crep. - Mocksa : [Ipocsemienue, 2025. - 516 c. —
(YVaebnuk CITO). - ISBN 978-5-09-124948-4. - URL: https://book.ru/book/957957— Tekcr : 31eKTpOoH-
HBIH.
2.®u3uka. ba3oBeiii ypoBeHs. [IpakTukyM mo pemieHuro 3aaay : yuebHoe nocodue, pa3paboTaHHOE B
KOMILJIEKTE C YUeOHUKOM Il 00pa30BaTeIbHBIX OpPraHU3alni, PeaTn3yIouX 00pa3oBaTeIbHbIE MPO-
rpaMMbl cpeHero npodeccuonansuoro oopazosanus / H. C. [lypeimesa, H. E. Baxxeesckas, JI. A. Uc-
aeB, B. M. Hapyrus. — 2-¢ u3n., crep. - Mocksa : [Ipocsemenue, 2025. - 240 c. — (Yuebnuk CIIO). -
ISBN 978-5-09-124947-7. - URL: https://book.ru/book/957956 — TekcT : 3EeKTPOHHBIA.

5.2. [lepuoguyeckue u3IaHus
1. ®usuka B mkone. — URL: https://eivis.ru/browse/publication/92106

5.3. Ilepevyennb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKANMOHHOMH ceTu «HTepHeT», HE00XO0-
AUMBIX JIJISl 0CBOEHUSI U CUMILIMHBI

JiekTpoHHasi 6udauorexka Hayunoii 6mdamnorexn Ky6I'Y http://megapro.kubsu.ru/MegaPro/Web
DIIEKTPOHHBIN KaTajaor
[Moctynnenus aureparypsl B OMOIMOTEKH (HUITHATOB
[Moctynnenus nuccepraiyii u aBTopedeparon
CraTbu U3 NEPUOAUKHU U HAyYHBIX cOOpHHUKOB ¢ 2016 T.
CraTbM U3 NEPUOUKU U HAYYHBIX COOPHUKOB 10 2016 T.
["a3eThl U )KypHaIbI
OnexkTpoHHas 6ubnmoreka Tpy 0B yueHbIx Kyol'yY

J1eKTPOHHO-0ubIM0TeuHbIe cucTeMbl (IBC)
1. OBC «YHuBepcurerckas 6ubnnoreka onnaitu» http://www.biblioclub.ru/
2. OBC «Jlanw» https://e.lanbook.com

O6pazoBarenpHas miaTdopma «FOpait» https://urait.ru/

OBC «ZNANIUM» https://znanium.ru/

9BC «BOOK.ru» https://www.book.ru

CJI1O «Axanemusy» https://academia-moscow.ru/elibrary/

SN N

IIpodeccuonasibHbie 6a3bl JAHHBIX POCCHIICKHIE
1. HaumonanbHas snekTpoHHast OubnuoTeka https://rusneb.ru/

2. ba3ssl qanueix kommanuu «MBUCy https://eivis.ru/

3. Hayunas snextponnas 6ubnuorexka eLIBRARY.RU (H9B) http://www.elibrary.ru/

4. MUAH. IlonHOoTeKCTOBAs KOJJICKIIUSI MAaTEMAaTHYECKUX JKypHaAIOB http:// www.mathnet.ru

5. XKypuan KBanroBas snektponuka https://quantum-electron.lebedev.ru/arhiv/

6. XKypnan Ycnexu ¢usnyeckux Hayk https://ufn.ru/

7. TlomHOTeKkcTOBask KOJUIEKIMA KypHaioB Ha miardopme PIITHU (DnexkTpoHHbIE Bepcuu Hayy-
HbIX )KypHanoB PAH) https://journals.rcsi.science/

8. Ilpesunentckas 6ubmmnorexa um. b.H. Enpuuna https://www.prlib.ru/

9. DnextpoHHas OMOIMOTEUHAs cCHCTEMa colno-TyManuTapHoro 3Haaus «SOCHUM»

https://sochum.ru/
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HNHpopmManoHHbIE CIPABOYHbIEC CHCTEMBI
1. Koucynprant I[lmtoc - cripaBo4Has nmpaBoBasi cucTeMa (JIOCTYT IO JIOKAJIbHON CETH ¢ KOMITBIO-
TEpPOB OUOIUOTEKH )

Ba3bl JaHHBIX OTKPBITOr0 10CTYNA
1. KubepJlenunka http://cyberleninka.ru/;
2. AwmepuKkaHCKas maTeHTHas 0a3a maHHbIX _https://www.uspto.gov/patents/search/patent-public-
search

3. Jlextopuym TB - Buneosnekuu Beaymux jektopoB Poccun http://www.lektorium.tv/
4. Ilpuopurernsie HayuHble HanpaBiaeHus PY IH. CriennanbHbpie KouteKIuu https://priority-
lib.rudn.ru/
Bba3b1 nannbix KyoI'yY

1. OrtkpbITas cpefa MOAyIbHOTO quHaMHueckoro ooyuenus Kyol'y
https://openedu.kubsu.ru/
2. ba3a y4eOHBIX IUIaHOB, yUeOHO-METOUYECKUX KOMIUIEKCOB, ITyOIMKaui 1 KOH(PEPEHIHA
http://infoneeds.kubsu.ru/
DnexTpoHHbI apxuB qokymeHnToB KyoI'Y http://docspace.kubsu.ru/

6. METOJAUYECKUE YKA3AHMS JJI51 OBYYAIOLIMXCS MO OCBOEHMIO
TUCHUIIMHBI

3aJ10roM yCIEeUIHOr0 OCBOEHUS yueOHOro Kypca « DU3mKay sIBIISETCs OCELICHNE JIEKIIMOHHBIX
Y MIPAKTUYECKHX 3aHATHH (J1TaOOpaTOpHBIX paboT), TaK KaK MPOITYCK OJHOTO, a TeM 00Jee HEeCKOJIBKUX
3aHATUI MOXXET OCJIO)KHUTh OCBOEHHE pa3lesioB Kypca. Yuyaluecs Uil MOJHOLEHHOI'O OCBOEHHUS
JOJKHBI COCTaBJISITh KOHCIIEKTHI KaK MPH MPOCITYIIMBAHUU €TI0 TEOPETHUECKOH (JEKLIIMOHHOM) YacTH,
TaK U MPH MMOATOTOBKE K MPAKTUYECKUM 3aHATUAM. JKenaTenbHo, 4TOOBI KOHCTIEKTHI JIEKIIMHA U CeMUHA-
POB 3alUCBHIBAJIUCH B JIOTUYECKON MOCIIEI0BATEILHOCTH U3YUEHHS Kypca U COJIEP KaJIUCh B OJHOM TET-
panu. 910 obecneyut 6oee NOTHYIO MOATOTOBKY KaK K TeKYIIUM Y4eOHBIM 3aHATHSIM, TaK U CECCHOH-
HOMY KOHTPOJIIO 3HAHUIA.

B xoze nekuuil npenogasarens U3araeT U pa3bsCHIET OCHOBHBIE, HANOOJIee CI0XKHbIE TOHS-
THS TEMBI, a TAK)K€ CBA3aHHbBIE C HEM TEOpeTUYEeCKUE U MPaKTUYECKUE MPOOJIEMBI, TaeT PEKOMEHIAINH
Ha CEMUHAPCKOE 3aHATUE U yKa3aHHs HA CAMOCTOSITEIbHYIO PaboTy.

[IpakTuueckue 3ausaTus (;1abopaTopHbie padOTHI) 3aBEPIIAIOT U3yUeHHUE HAaNOO0JIee BaKHBIX TEM
yueOHOM TUCHUIUIMHBI U CITy>KaT JUI 3aKpeIUIeHUs] U3Y4eHHOro MaTepHuaa.

JunakTuyeckue ey NpakTUIeCcKuX 3aHsATUH (J1TabopaTopHBIX padoT):
— yriayOseHue, CUCTEMAaTHU3alMsl U 3aKpeIieHHe 3HaHUM, IPEBpaIlleHUE UX B YOSKICHMUS;
— MpOBEpKa 3HAHUM;
— MPUBUTHE YMEHHUI U HaBBIKOB CAMOCTOSATEIbHON PadOTHI C y4eOHUKOM, CTaThel U Tp.;
— pa3BUTHE KYJIBTYPbI peur, POPMUPOBAHUE YMEHUS ApIYMEHTUPOBAHO OTCTaWBATh CBOIO TOUKY
3peHus1, OTBeYasi Ha BOIPOCHI JPYTUX CTYJAEHTOB U IPENOAABATENS;
— YMEHHUE CIylIaTh APYTUX, 337aBaTh BOIPOCH.

B 3aBucMMOCTH OT CTENEHM aKTHUBU3ALMU MHEMHUYECKON WJIM MBICIUTENbHON NeATeIbHOCTH
CTYCHTOB (DOPMBI OpPraHU3aALUU CEMUHAPCKUX 3aHATUI MOXKHO pa3/ieinTh Ha B TUIIA!

1) penpoTyKTUBHBIN U 2) TPOAYKTHUBHBIM.

PenpoayKTUBHBIN THII OpraHM3allid 3aHATUS MPEAINOJIAraeT, MPEeX]Ie BCEro, aKTHBHU3ALUIO
MHEMHUYECKHX CIOcOOHOCTeH CTyaeHTOB. OHM JOJKHBI 3allOMHUTH U TEpecKa3aThb OINpeaeleHHBIN
yueOHBI MaTeprall Ha OCHOBE MaTepualia JIEKIUN W Y4eOHUKOB.
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[TpoayKTUBHBIA THUI OpraHU3alMK 3aHATHS NPEANOiaraeT aKkTHUBH3AIMIO MBICIUTEIbHBIX
criocoOHoCcTe cTyneHToB. OHM JOJDKHBI CPaBHUTH, MPOAHATN3UPOBATh, OOOOMIUTH, KPUTHYECKU
OLIEHUTD, C/IEATh YMO3AKIIOUEHNE HA OCHOBE YCIBIIIAHHOTO MIIM IIPOYUTAHHOTO MaTepHuaia.

Buna (popma) mpakTudeckux 3aHIATHHA (JJaOOpaTOPHBIX pabOT) OMpENeNsieTCs CoaepKaHueM
TEMBI, YPOBHEM IOATOTOBKU CTYACHTOB JJAHHOM TPYIIIBI, HAPABIEHUEM U MTPO(PUIEM UX MOITOTOBKH,
HEOOXOIMMOCTBIO YBS3aTh MPENOaBaHue yUeOHOW AUCIUILIUHBI C IPYTHUMHU TUCIUATUTMHAME, U3ydae-
MBIMHU CTyJeHTaMu. By ceMuHapa npu3BaH criocoOCTBOBATh HaNOOJIEe OTHOMY PACKPBITUIO COMIEP-
KaHUS U CTPYKTYPBI 00CYX/1aeMOW Ha HEM TEMBbI, 00CCIICYUTh HAMOOJBIIYK aKTUBHOCTh CTYICHTOB,
pelleHre MO03HABATEIbHBIX M BOCIIUTATEIIBHBIX 3a/1a4.

Hauboiee pacipoctpaneHHON (GOPMOI MPAKTHUECKUX 3aHATHIA 110 (PU3UKE SIBIISCTCS PEIICHHE
pacyeTHbIX 3a/a4. Tak Kak 3TO OJIMH U3 MPUEMOB 00yYEHUS, TIOCPEICTBOM KOTOPOTro 00ecrieunBaeTcs
Oosee T1y0OKOE U OJTHOE YCBOCHUE YYEOHOT0 MaTepHraia 1o JUCIHUILIMHE, TO OH 3aHUMAaeT B (pu3nde-
CKOM 00pa3oBaHHM BaKHOE MecTO. UTOOBI KaYE€CTBEHHOTO OCBOWTBH NPEAMET, U3yUeHHE TeOpeTHYe-
CKOT'0 MaTepHasa JIOJHKHO COUYETaThCs C CUCTEMATUYECKUM PEUICHUEM Pa3IMYHBIX 3a/1a4.

JlaHHBII Kypc pa3BUBACT y YYalIUXCsl YMEHHE PeliaTh TCOPETUUYCCKHUE U PacYeTHBIC 3aJ1auH, a
TaKke 00IIMEe HHTEIUIEKTYyaJIbHbIe YMEHHS M HABBIKYA — aHAJIM3UPOBATh, KOHKPETU3UPOBATH, 0000IIATh,
MPUMEHSTh IPHUEMbI CDABHEHUSI.

Pemenne 3amau criocoOCTBYET OCO3HAHUIO YYAIIUMHCS CBOEH COOCTBEHHOW NEATEILHOCTH,
o0ecIeYrBaeT UX CaMOCTOSTEIbHOCTh U aKTUBHOCTh, (POPMHUPYET YMECHHUS IPUMEHSTh TIOJTYYCHHBIC 3HA-
HUS B HECTAHAAPTHBIX, TBOPUYECKHX 3a/IaHUAX. Y CTYACHTOB TaK)Ke BOCIUTHIBACTCS TPYI0TI00HE, 1IeTie-
YCTPEMJICHHOCTb, Pa3BUBACTCSl YYBCTBO OTBETCTBEHHOCTH, YIIOPCTBO U HACTOHYMBOCTD B IOCTUKCHUU
MOCTABJICHHOM 1IeTH. B mporecce pemenus 3a1a4d peanu3yoTcst MEKITPEIMETHBIE CBSI3U, YTO MO3BOJISIET
yUaIuMcs MOJTy4YaTh [EJIOCTHOE MPECTABICHUE 00 OKPYKAIOLIEM MHUPE C IIeITbI0 HCITOJIb30BaHUS €T0 B
JanpHermen xu3an. MIHTerpanus ¢ TeMu npeaMeTaMu, KOTOPbIe KaXKyTCs CTYACHTaM JOCTATOYHO MPH-
BJICKATEJIbHBIMH, ITO3BOJISICT YCIEIIHO MOBBIIIATh MHTEPEC K (PU3MKKM M pa3BUBaTh MOTUBAIMIO €€ U3Y-
4yeHus. VIHTerprupoBaHre ¢ MPUKIAJAHBIMUA AUCHUILIIMHAMU PACKPHIBAET BO3MOKHOCTH MPAKTHYECKOTO
MPUMEHEHHSI TPUOOPETaEMBbIX 3HAHUH.

CamocTosTenbHas paboTa ydammxcs siBisieTcs BakHelmed gopmoill yueOHO- MO3HaBaTENb-
Horo nporecca. Llenb 3a1anuii U1 caMOCTOSTENbHONU PabOThl — 3aKPENUTh U PACIIUPHUTH 3HAHUS, yMe-
HUS1, HABBIKU, TPUOOPETEHHBIE B PE3yJIbTaTe N3yUSHHS TUCIUILINHBI; OBJIAZETh YMEHHEM HCIIOIB30BATh
MIOJTyYCHHbIE 3HaHUS B MPAKTUUECKOM padoTe; NOIyIUTh NEPBUYHbBIE HABBIKU MPO(eCcCHOHAIBHON Jes-
TEJIBHOCTH.

3amaHus sl CAMOCTOSITENIbHON pabOThI BBIMTOJIHAOTCS B TUCBbMEHHOM BH/JIE BO BHEAYAUTOPHOE
Bpems. Pabora omkHa HOCHTH TBOPUYECKHMI XapakTep, IPU ee OIeHKe MPEToaBaTeib B MEPBYIO OYe-
pellb OlIeHHBaeT 000CHOBAHHOCTh U OPUTMHAIBHOCTD BHIBOJIOB. B micbMeHHO# paboTe 1o TeMe 3a/1aHus
YYaIIMKACs JJOIDKEH TOJTHO U BCECTOPOHHE PACCMOTPETH BCE aCTEKThI TEMBI, YETKO C(HOPMYITHUPOBATH U
apryMEHTHPOBaTh CBOIO MO3MIIMIO M0 MCCIEIyeMbIM BollpocaM. BrIOOp KOHKpETHOro 3afaHus Jyis ca-
MOCTOSITETHHOH pabOTHI TPOBOIUT MPETIOIABATEINh, BEAYIIHIA MPAKTUICCKUE 3aHATHS B COOTBETCTBHU C
NepevYHeM, YKa3aHHBIM B IUIaHAX MPAKTUUYECKUX 3aHATUH.

Obwue npasuna 8bINOIHEHUSL NUCOMEHHbIX pabom

Ha nepBoM 3aHATHH CTYIEHTHI TOJKHBI OBITH TPOMH(GOPMHUPOBAHBI O HEOOXOIUMOCTH COOJIIO-
JICHHSI HOPM aKaJIeMHUYECKOW 3TUKU W aBTOPCKUX TIpaB B XoJie 00ydeHus. B wacTHOCTH, MTpemocTaBIis-
FOTCS] CBEJICHUS:

- o0r1ast uHpopmalus 00 aBTOPCKUX MpaBax;
- npaBuja UUTHPOBAHUS;
- npaBuiIa 0pOPMIICHUS CCBUIOK;

Bce nmeromnuecs B TEKCTe CHOCKH TIIATEIBHO BBIBEPSIOTCS U CHAOKAIOTCA «apecamm.

Henonyctumo BkitouaTh B CBOIO pabOTy BBIAEPKKH M3 pabOT APYrHX aBTOPOB 0€3 yKa3zaHH
Ha 3TO, MTEPECKa3bIBaTh UyKyI0 paboTy OJIIM3KO K TEKCTY 0€3 OTCHIIKHU K HEH, HCITOJIb30BaTh Uy)KUE UICH
0e3 yKkazaHUs IepBOMCTOYHUKOB (3TO KacaeTcs U MH(popmaruu, HaiiieHHoi B IHTepHeTe). Bee cimydan
TUTaruara JOJDKHBI ObITh UCKITIOUEHBI.
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CrucoK HCTI0JIb30BAaHHOM JIMTEPATyphl JODKEH BKIIOYATh BCE UCTOYHUKU WH(POpMAIIUHU, U3Y-
YCHHBIC U MTPOPAOOTAaHHBIE CTYICHTOM B IPOIIECCE BBHITIOTHEHUS PabOThI, U JJOJDKEH OBITh COCTABIICH B
coorBercTBuM ¢ 'OCT P. 7.0.5-2008 «bubnunorpadpuueckas ccpuika. OOmre TpeOoBaHUS U TPABUIIAY.

N3yuenne o0meoOpa3oBaTebHON y4eOHOH aucuuiuinHbl «Du3nka» 3aBepuiacTcsi MoJIBeIe-
HUEM UTOTOB B (hopme mudhepeHInpOBaHHOTO 3aUeTa B paMKaxX IPOMEKYTOUHOM aTTeCTAIlH CTYCH-
toB B nporiecce ocBoenust OIIOIT CIIO ¢ monydenunem cpeanero oomero oopazosanus (ITTICC3).

7. OHEHOYHBIE CPEACTBA J1JIsd KOHTPOJIA YCIIEBAEMOCTH

7.1. Kpurepumn OneHKH 3HAHU I

Orenka Bamn

O0001enHas OLleHKa KOMIIETEHIIUT
(2-5 6aioB)

«HEYOOBJICTBOPUTCIILHO»

N 2 Oaiuia
- HyJICBOW YPOBCHb

OOyyJaromuiicss He OBJIAJIEN OIIEHNBAEMOW KOMIIETEHIINEH, HE pacKpBI-
BaeT CYIIHOCTh IIOCTAaBIIEHHON TIpobiemMbl. He ymeeT mpuMeHsTh Teope-
TUYECKHE 3HAHUS B PELICHUH NPAKTUYECKOU cuTyanuu. JJomyckaer
omKOKY B MPUHUMAEMOM PEUICHUH, B Pa00Te ¢ HOPMATHBHBIMU JIOKY-
MEHTaMH, HEyBepEHHO 00OCHOBBIBAET NOJTYUYCHHBIE pe3yIbTaThl. Marte-
pHan u3naraeTcs HeJIoTHYHO, OECCUCTEMHO, HEJOCTATOYHO TPAMOTHO.

«YOOBJIETBOPUTEIBLHO

" 3 daiuta
- IOPOT'OBBIN YPOBEHB

OO0yuaroruiicst ocBom 60 - 69 % olleHUBacMON KOMITETESHITUH, TTOKa3bI-
BaeT Y/IOBJIICTBOPUTENLHBIC 3HAHUS OCHOBHBIX BOIPOCOB MPOTrPaMMHOTO
Marepuaia, yMCHHA aHAJIU3UPOBATh, ACJIATh BBIBOALI B YCJIOBHUAX KOH-
KPETHOM CUTyallMOHHOM 3a1a4n. M3naraeT pemenne npodieMbl HeJJ0CTa-
TOYHO MOJIHO, HETIOCIIEIOBATENILHO, IOMYyCKAeT HETOUHOCTH. 3aTpy IHSI-
€TCs JOKA3aTeNIbHO 00OCHOBBIBATH CBOU CYXICHHUSL.

«XOPOILIOY

. 4 bamna
- 0a30BBIN yPOBEHD

O6yuarommutiicst ocomt 70 — 89 % orneHnBaeMOl KOMIETEHIIUH, YMEET
NpUHUMATb TCOPCTUICCKUEC 3HAHUA U HOJ'Iy‘-ICHHbIﬁ HpaKTI/ILICCKI/Iﬁ OIIBIT
B PEILICHNUH MPAKTHYECKOW CUTYaIMH. Y MeJo padoTaeT ¢ HOPMAaTHBHBIMH
JOKYMEHTaMH. Y MEeT apryMEHTHPOBATh CBOU BBIBOJIBI M IPHHUMATD Ca-
MOCTOATCIIbHBIC PCIICHHMA, HO AOITYCKACT OTAC/IbHBIC HETOYHOCTH, KaK I10
COACPKAHNUIO, TaK U 110 YMCHHWIO, HABbIKaM paGOTBI C ITOCTAaBJICHHOM BO-
POCOM.

«OTJIINYHO)

N 5 bayIoB
- IPOIBUHYTHIH YPOBEHB

O6yuarommuticst ocomst 90 — 100 % oneHMBaeMoi KOMITETEHITUH, YMEET
CBS3BIBATh TEOPHUIO C IPAKTUKOM, IPUMEHATH NOJIYUYEHHBIH paKkTHIe-
CKHH OIIBIT, aHAJIM3UPOBATS, JI€NATh BEIBOJBI, IPUHUMATh CAMOCTOSTEIb-
HBIC PEICHUs B KOHKPETHOW CUTYaIlUH, BEICKa3bIBaTh U 00OCHOBBIBATH
CBOM CyXJeHHs. JleMOHCTpUpPYET yMEHHE BECTH Oecebl, KOHCYIbTHPO-
BaTh IPaXKJ1aH, BRIXOJUTH U3 KOHQIMKTHBIX cUTyauuid. BnaneeT HaBbI-
KaMu paboThI ¢ pelieHreM 3a/1a4, NpuMepoB. Biajgeer nmucsMeHHON 1
YCTHOM KOMMYHHUKAILIUEH, JIOTHYECKAM HU3JI0KEHUEM OTBETA.

7.2. OneHo4HbIe CPeACTBA LIS NPOBEACHHUS TeKYIeH aTTecTaluu

B nanHoMm paszene npuBoAsATCs 00pa3iibl OEHOUYHBIX cpeaAcTB. [10IHBIH KOMIIEKT OleHOY-
HBIX CPEJICTB MPUBOIUTCS B DOH/IE OIIEHOYHBIX CPEIICTB.

Texymuit KOHTPOJIb TPOBOAUTCA B (hopme:

— (bpoHTaNBHBIHN OIpoC

— WHJVBHTyaJIbHBIA YCTHBIM OITPOC

— MMHUChbMEHHBIMN KOHTPOJIb

— TECTHPOBAHUE 110 TEOPETHUECKOMY MaTepHaITy
— nmpakThyeckas (JJ1abopaTopHasi) pabora
— 3aIlMTa BBIOJHEHHOTO 33/I1aHHUS.
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7.2.1 IlpuMepHBIe TeCTOBbIE 3aJaHUs AJIs1 POBe/IeHUs TeKylIeil aTTecTalNu:

Cuny, ¢ komopoti 6ce mena npuma2u8arOmcs opy2 K opyey, Hazvleaiom:

[] A CHWIOHU TpeHUs
1 b CHJIOH ynpyroctu
[ B TIpaBUTAlMOHHOW CHJIOU

Cuna ecemupnozo msacomenus ygeauuumcs 8 2 pasa, eciu.
[] A Maccy KaxJI0ro U3 B3auMOJICHCTBYIOIIMX TeJl yBEJINYUTH B 2 pa3a;

(1 B Maccy KaxJI0ro U3 B3aMMOJEHCTBYIOIINX TeJI YMEHBIIUTh B 2 pa3a;

(] B Maccy OIHOrO U3 Tel YBEJIUYUTh B 2 pa3a.
I pasumayuonHas NOCMOSHHAS 6 3aKOHE CEMUPHO20 MAL0MeHUs 0003HAUAEMCL U
YUCTIEHHO pasHa

A g=9,8wm/c?

7 b G=6,67-10"""H - m¥/kr?

1 B K=400H/™m
Cuna ecemuproeo macomenus ymenvwumes 8 100 pas, eciu:
Tena conmu3uth Ha 100 MeTpoB;

J
>

(] B Tenaynamuth Ha 100 MeTpoB;

B PpacCTOsAHHUE MEXAY TECIaMU YBCIUYUTH B 10 pas.

J

7.2.2 IlpuMepHbIe BONMPOCHI AJIsl YCTHOTO ONPOoca (KOHTPOJIBHBIX padoT) s npoBe/e-
HHS TeKylleH aTTecTallum:

MexaHuKa — 3TO 4acTh (PU3HUKH, KOTOPasi U3ydaeT 3aKOHOMEPHOCTH MEXaHUUECKOTO JIBMKEHUS
Y IIPUYMHBI, BBI3BIBAIOILNE WU U3MEHSIOLIUE 3TO JBUKEHUE
Mexanuueckoe osudicenue —3mo ...
Paszoenvi mexanuku: kunemamuxa u ounamuxa. Yem onu omauyaiomes opye om opyea?
Mamepuanvhas mouka — 3mo ...

Teno omcuema — >mo ...

[, T SO S T NS

Cucmema omcuema — 5mo ...
TpaeKTopI/m - BOO6p8.)KaCMa$[ JIUHUA, COCAUHAIOIIAA IMMOJOXKCHUA MaTepHaﬂLHOﬁ TOYKH (Tena) B

OnmmKanime MOCJICAOBATCIIBHBIC MOMCHTBI BPDEMCHHU.
HepeMeu;eHue —aomo ...

Ilymo — smo ...

Yem omauuaromes Opye om opyea nyms u nepemeujerue?

Cropocmwb — [?] popmyna
PaBHOMEpHOE IPSIMOTMHEWHOE IBIKEHUE — JBUKEHHE, TIPU KOTOPOM TEJI0 TIepeMelIaeTcs ¢
MOCTOSTHHOM 0 MOYJIIO ¥ HAMPABICHUIO CKOPOCTHIO.

O 03 N

10 3akoH pasHomepHO20 NPAMOIUHENHO20 O8UNCEHUA: PopMYIa

11 Vexopenue —[ | hopmyna
[IpsamonnHeHOE IBUKEHUE C TOCTOSTHHBIM YCKOPEHHUEM.

12 3axon pasnoyckopenHoco npamMoIUHeUH020 08UNCEHUS. opmyna

13 Dopmyna ckopocmu npu pasHoycKOpeHHOM O8UICEHUU

14 3axon pasnoszameonennoco NpAMOIUHENHO20 OBUNCEHUS: POPpMYIA

15 Dopmyna ckopocmu npu pasHoszameonenHom 08UNCEHUU
[Tepuonnueckoe IBMKEHNE — IBHKEHHUE, TTOBTOPSIIOIIEECS YepPe3 PaBHBIC MPOMEXYTKH Bpe-
MeHU. Buipl meproanyeckux ABMKEHUHN: BpalaTeIbHOE U KOJeOaTeIbHOE.

16  Yem onu omauuaromes opye om opyea?
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17

Ilepuoo —

18  Ilepuoo spawenus — 8pems 00HO20 000POMA NO OKPYICHOCMU. hopmYna

19
20
21
22
23
24
25

Yacmoma spawenus —[?] popmyna
HUnepyus —
Ilepeuvuii 3axon Hotomona —

Bmopoii 3axkon Heromona —[?] ¢popmyna
Cuna — 6ekmopHas gusuueckas GeIUUURA, AGNAOWALCT MEPOU ...
Tpemuu 3axon Hetomona —
Cuna msdcecmu — 2pasumayuorHas cuia, oeucmsyrowas na meno. [?] ¢popmyna

Cuna ynpyroct — cujia, BO3HUKAIOIIAs U MaJlol aedopMariuu pactsokeHus (C:xaTHs) Tena,

HaIrpaBJICHHAsA IIPOTHUBOIIOJIOKHO CMCUICHUIO YaCTHUI] TEJIa IIpU z[e(l)opMauI/m.

26  3axown I'yka —[?] hopmyna
27  Cuna mpenus —[?] ¢popmyna
7.3. OueHo4Hble cCpeAcTBA ISl IPOBEACHUS IPOMEKYTOYHON aTTeCTAlUN
[IpomexxyTouHast arrectaus
dopma IIpakTrueckuit Jluanbie Hpunepet
ATTECTAIHH 3HaHus YMenus onbIT (BAAETH) KauyecTBa OIICHOYHBIX
oOyuaromerocs CPEICTB
Ouenka ymenusi | Ouenka HaBbIKOB | OueHka Bompocsr:
MIOHUMATh JIOTUYECKOT0 crocobHocTH | [IpUjIararoTcs
CHELUATIBbHYIO COIIOCTABJICHUS U | TPAMOTHO U
TEPMHUHOJIOTHIO | XapaKTEPUCTUKH | YETKO M3JIararb
00BEKTOB MaTtepual
KoHntpoub
KOHTpONbHAS | 3HAHUS Ouenka ymenus | Ouenka HaBbIKOB | OneHKa 3anaun
pa60Ta/ 0a30BBIX peuaTtb JJOTNM4YECKOIro CIIOCOOHOCTH MIpUJIararoTcs
Jluddepenny- | monoxenuii | THIOBBIE 3a/[a4H | MBIIUICHHSA IPH TPaMOTHO U
POBaHHEIA | B oGIacTH B 00J1aCTH pEIlIeHnN 3aJ1a4 B | YETKO M3JlaraThb
33ueT ecrecTBo3na- podeccnonans- | obnacTu mpodec- | XoJ penieHus
VST HOM J1eATeNbHO- | CHOHAJIBHOMW Jesi- | 3aJa4 B 00JacTH
CTH TEIbHOCTH npodeccuo-
HaJIbHOU J1es-
TEJTBLHOCTH U ap-
TYMEHTHPOBATH
pe3yiabTaThl
7.3.1. IlpumepHbIe BONPOCHI VISl NPOBEeHUS MPOMEKYTOUYHOM aTrTecTanuu (Aud. 3a4er)
1. OcHOBHBIE BHUIBI MEXAHMUYECKOTO JABM)KEHHA. 3akoHbl HproroHa. 3akoH BcemupHoro
TATOTEHUSI.
2. Buapsl MmexaHnyeckoil sHeprum. 3aKOH COXpaHEHUS SHEPTUU. 3aKOH COXPaHEHUSI UMITYJIbCa.
3. WNuepuus. MaepTHOCTH M ee Mepa. Bec tena. HeBecomocTs.
4. Marematuueckuil U NpyKUHHBIN MagTHUK. KoneOaHust 1 BOJTHBI.
3. MonexynsapHo-KuHeTHYeCKast Teopusi. bpoyHoBckoe nBmkenue. [loctossaHas ABoraapo.
6. VYpasuenue Menneneesa-Knaneiipona. M3onporieccs! 1 ux rpaduku.
7. ArperaTtHble cocTOsiHUS BelecTBa. Juddys3us B pasnuyHbIx cpefax. BrnaxxHocTs Bo3ayxa.
8. 3akoH Kynona. Onexrpuueckoe nose. Hanpsokennocts. Cynepnoszunus nosei. JInauy Hanpsi-

’)keHHocTH. IToTok HaIps>KCHHOCTHU.
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10.

1.

12.

13.

14.

15.
16.
17.

18.
19.

20.

21.
22.

23.
24.
25.
26.
27.
28.

29.

30.

31.
32.

Pabora cun anekrpoctarnueckoro noist. [lotennuan. Csi3b MeXy HAaNPsSKEHHOCTBIO U TO-
TEHIMAJIOM. DKBUIIOTEHIIMAJIbHBIE TOBEPXHOCTH.

JIMBIEKTPUKH B 3JIEKTPOCTATUYECKOM I10J1€. [lomnsapHble 1 HenosapHble AU3IeKTpUuKy. Ilomspu-
3alMs TUAIEKTPUKOB. DJIEKTpUYecKas MHIYKUUsA. J(ManekTpuyeckas MPOHULIAEMOCTb U BOC-
IIPUMMYUBOCTbD.

[TpoBOAHMKH B 3JIEKTpOCTaTUYECKOM noJie. [loTeHnnan, HanpssKeHHOCTh, INIOTHOCTD 3aps/a.
OnexrpoeMkocTs. KonneHncaropel. CoemHeHNEe KOHAEHCATOPOB. EMKOCTB IIIOCKOT0 KOH/IEH-
caTopa. DJIEKTPUYECKOE I10JI€ B KOHJIEHCATOPE.

OHeprus CUCTEMBI 3apsA0B. DHEPIUsl 3apsKEHHOT0 KOHJIEHCATOpa. DHEPIHsl 3JIEKTPUUECKOTO
10JISA

[TocTostHubIM 251ekTpuueckuii ToK. 3akoH Oma. Conporusienue. CoeAMHEHUE COMPOTUBICHUH.
3akoH J[xoyss-Jlenua.

OnexTpoAaBuKyas cuia. 3akoH Oma Juis 3aMKHYTOHM nenu. [lone3Has v nosHas MOLIHOCTS.
KIIJI ncTouHHKa TOKA.

B3aumoneicreue TokoB. MarautHoe nojie. MaruuTHas HHIYKLUS.

Cuiia Amniepa. Cuna Jlopenna.

[eiictBue nonst Ha Tok. Cuna Ammnepa. Teopema o HMPKYJISIIMKA MarHUTHOTo noJist. [lone nps-
MOTO ¥ KpyTOBOI'O TOKOB. MarHMTHBI MOMEHT KOHTYPA C TOKOM.

Cua Jlopenna. JIBuxeHue 4acTuilbl B OJHOPOJHOM MarHUTHOM TIOJIE.

OnexTpoMarHuTHas uHAYKIUs. 3akoH Papaznes. Bzaumnas unnykius. Camounaykuus. Koag-
(GUIMEeHTH B3aUMHON HHAYKIUU. MHIyKTUBHOCTB. IHTyKTUBHOCTB cosieHou1a. TpaHcdopma-
TOp. DHEPrus MarHUTHOTO MOJIA.

ITepeMeHHBIH AneKTpUYecKuil TOK. THAYKTHBHOE, EMKOCTHOE U PEAKTUBHOE COIPOTHUBIICHUS.
BekropHas nuarpamma HanpsbkeHud. [onHoe conporuBnenue. Pe3onanc HanpsKeHUN.
MonHoCTh B IIENHM NEPEMEHHOTO TOKA. /[eCTBYIOINE TOK U HAIIPSIKEHUE.

3axkoHbI TeomMeTpruyeckoi onTuku. Bunael muH3. [locTtpoenne n3o0pakeHus: B TOHKOM JIMH3E U
3epkajie. AOCOJIIOTHBIN U OTHOCUTEINIBbHBIN MOKa3aTeIu MPeIoMIIeHHUS.

®opmyna yBenuueHus JuH3bl. OnTudeckas cuia JuH3bl. opMysia TOHKOW JTUH3BL.

I'na3 u ero crpoenue. ban3opykocTs U AaTbHO30PKOCTh. Abepparuu

Hucnepcus. Judpakuus. Uarepdepenuns. [onspuzarms.

KopmyckynsipHO-BOIHOBOM Ayalnu3Mm.

CriennanpHast TeOpHUsl OTHOCUTEIbHOCTH DiiHITeiHa. [IpeoOpa3oBanus Jlopenua.

Mogens aroma Tomcona. Mogaensr aroma Pesepdopna. OTkpeiTue panroaktuBHOCTH. M30-
tonbl. ®oToddeKT.

ConHeyHas cucTeMa: IJIaHEThl 36MHOW TPYMIIbL, IUIAHETHI-TUTAHThI, CIIyTHUKHA, METEOPHI, Me-
TeOpUTHI, acTeponpl. Cuctema 3emira-Jlyna.

["anakTuKH, BUABI TaIaKTUK. 3BE3/1bl, KJIacCU(UKAIIS 3BE3]I.

Teneckorsl u o6cepBaTopun, MKC.

Teopun npoucxoxaenus Beenennoil. OBomonns BeeneHHOM.
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7.3.2. IlpuMepHbIe 32124 A5 MPOBeIeHUsI IPOMEKYTOYHOM aTTecTanuu (aug. 3a4er)

Yactb 1. (Boibepume gepuwvtii gapuanm omeema)

[Tpu dhoTtorpdekre padora BEIX0O/Ia MIEKTPOHOB U3 METAJIIA 3aBUCUT OT
4acTOTHI MMAalIIETr0 CBEeTa

WHTCHCUBHOCTH TMaJal0IIETO CBETa

XUMHYECKOU TIPUPOIBI METAIIJIOB

KUHETHYECKOW YHEPTUU BBIPHIBAEMBIX DJICKTPOHOB

Ha pucynke 2.01 moka3zaHn rpaduk 3aBUCUMOCTH CKOPOCTH JIBHKEHHUS Tena oT BpeMeHu. Kakoi
U3 TIPEJIO’KEHHBIX TPaKOB BBIpaXaeT rpauK YCKOPEHHsI 3TOro Tena?

& anc? & 2 g, mfc? & anc?
) ) J )
. e Y
1 2 3 & 1 2 3 & Lo 1 2 3 &
-5 .5 -5 .5
A b B I

Tale  puc. 201

3 Mo BOJIOPOZIA HAXOATCS B COCY/IE IIPU TEMIIEpaType w
T. KakoBa Temneparypa 3 MOJb a30Ta B COCyZI€ TOTO e
o0bema u pu ToM ke aasiaeHuun? (Boxopox u a3or cuu-
TaTh UJICATLHBIMH Ta3aMH)

A.28T; b. 14 T; B. 2T;

Ha rpaduke (cM. prECYHOK) NPEACTaBICHO U3MEHEHUE TEM-
nepatypsl T BeliecTBa ¢ TeueHHeM BpeMeHHU t. B Hauanb-
HBIII MOMEHT BPEMEHHU BEIECTBO HAXOJUJIOCh B KpUCTAJ-
Iu4YecKkoM cocTostHuu. Kakasg M3 TOYeKk COOTBETCTBYET
OKOHYAHUIO IIpolecca MIaBIeHUs?

A. 5 b. 6; B. 3;

Ha pucynke 1.02 nzo6paxeHna 3aBUCIMOCTb aMIUTUTY b
YCTAaHOBUBIIUXCS KOJIEOAHHUI MasiTHUKA OT YaCTOThI BBIHY K-
Jaromiei cuibl (pe3oHaHcHas KpuBasi). OTHOIICHUE aMILITH-
TYAbl YyCTAHOBUBIIUXCS KOJIEOAHU MasiTHUKA HAa Pe30HAHC-
HOM YacTOTe K aMIUIUTyAe KoneOanuit Ha yactote 1,5 I'1g

paBHO
A.2; b. 10; B. 4;

Ha pucynke 1.03 n3o6paxkeH MpoBOJIOYHBINA BU- s 7

o 4 /-
TOK, TI0 KOTOPOMY TE€YEeT AJIEKTPUUYECKUI TOK B e 7

A
HaIpaBJICHUH, YKa3aHHOM CTpenKoil. Butok pac- ./ /
ra

MOJIOKEH B TOPU3OHTAIBHOW MIIOCKOCTH. B 11eH-
Tpe BUTKA BEKTOP MHAYKIMM MATHUTHOTO ITOJIS
TOKA HaIlpaBJIEH

BEPTHUKAJILHO BBEPX T,

TOPU30HTAIIBHO BJIEBO <—;

TOPU30HTAIILHO BIPABO —>;

BEPTHUKAJILHO BHU3 3.
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Ha pucynke 2.03 u300paxeH NpOBOJIOYHBIN BUTOK, 110 KOTO-
pPOMy TEUeT DJIEKTPUYECKUH TOK B HAIPABICHUH, YKA3aHHOM
CTPEJIKOW. BUTOK pacnoiiokeH B TOPU30HTAIBbHOM IIIIOCKOCTH.
B neHTpe BUTKa BEKTOp MHAYKLHMHM MAarHMTHOTO IOJS TOKA
HallpaBJIeH

TOPU30HTAIILHO BIIPABO —;

TOPHU30OHTAJIBHO BJICBO <—,
BEPTUKAIIBHO BBEPX T,
BCPTHUKAJIbHO BHU3 ~L

VYron naneHus cBeTa Ha TOPU30HTAIBHO PACHOJIOKEHHOE
Iockoe 3epkano paseH 30°. Kakum Oyzper yron maaeHus
CBETOBOIO JIyya OT HEMOJIBUKHOI'O UCTOYHUKA, €CJIU ITOBEp-
HYTb 3epkaiio Ha 10° Tak, KaKk IOKa3aHO Ha PUCYHKE?

A. 20°% B. 30°; B. 40°;

VYrou najieHusi CBeTa Ha TOPU3OHTAIBHO PACIOJIOKESHHOE IJI0C-
Koe 3epkaiio paBeH 30°. Kakum OyaeT yroia Mexy majiaioium u
OTPaKEHHBIM JIy4yaMH, €CJIM IOBEPHYTh 3epKajio Ha 10° Tak, Kak
MOKa3aHOo Ha pUCyHKe?

A. 80°% b. 60°% B. 40° I'. 20°.

[TopsinkoBeIi HOMEp anmroMuHUs B Tabmauie MenaeneeBa 13, a maccoBoe uuciao paBHO 27.
CKOJIBKO 3JIEKTPOHOB BPAIIAIOTCSl BOKPYT s/ipa aToMa altoMUHUs?
A.27; b. 13; B. 40; I'. 14.

B crexnsHHOM TPY6K€ JABUT'AIOTCA 3JICKTPOHBI. B CTOPOHY OTKJIOHUTBb UX MOXKCT...
TOJIBKO 3JICKTPUYCCKOC I10JIC

TOJBKO MAariuTHOC I10JIC

TOJILKO COBMECTHOE JICHCTBHE QJICKTPHUYICCKOI'0 1 MArHUTHBIX moJiei

KaK 3JICKTPUYCCKOC, TaK U MAIrHUTHOC I10JIC

CDOTOS(i)(I)GKT - 3TO SIBJICHHE B3aMMOJICHCTBUS CBETA C BCIICCTBOM, ITPHU KOTOPOM IIPOUCXOOUT
BBIPBIBAHUC aTOMOB
BBIPBIBAHUC DJICKTPOHOB
IOTrJIOIMECHNUE aTOMOB
IOTrJIOIMECHNEC NOHOB

[TopsinkoBeiil HOMep (ropa B Tabnuie MeneneeBa 9, a MaccoBoe ynciio paBHO 19. Ckonbko
3JIEKTPOHOB BpalllaeTcsi BOKPYT siapa aroma ¢propa?
A.19; b. 10; B.9; I'. 28.

Monens aroma Pesepdopaa onucbiBaeT aToM Kak.. .

OJHOPOIHOE AIEKTPUUECKN HEUTPAIBHOE TEJIO OYEHb MAJIEHBKOTO pa3Mepa

miap U3 MPOTOHOB, OKPYKEHHBIN CIIOEM 3JIEKTPOHOB

CILTOITHOM OJTHOPOIHBIN MOJIOKUTEIIBHBIN 1IAp ¢ BKPAIJICHUSIMHU AJIEKTPOHOB
MOJIOKUTENBHO 3aPSIKEHHOE MaJIoe SIAPO, BOKPYT KOTOPOTO JBHXKYTCS JIEKTPOHBI

Anpo atroma Ar coaepx uT
18 mpotoHOB 1 40 HEUTPOHOB
18 mpoTOHOB 1 22 HEWTpPOHA
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B 40 npotoHoB u 22 HeHWTpoHA
I 40 mporoHoB U 18 HEUTPOHOB

16 YcraHoBHUTE COOTBETCTBHE AMAIA30HA IIKAIBI 3JIEKTPOMArHUTHBIX BOJIH M3 JIEBOTO CTOJIOIA
TaOJIUIIBI C UX CBOMCTBAMM B IpaBoM ctosbue. OTBeT 3anummuTe B cienyromem sujae (Hampu-
mep, Al B2 B3 14)

A HN3TYy4YCHUC (CBOﬁCTBa) 1 HanMCHbIIAA YaCTOTAa BOJIHBI U3 ICPCUUCIICHHBIX
b yIbTPaHUOIETOBOE 2 obnamaer HawOOJbIIEH MPOHUKAIOUIEH CIIOCOOHOCTHIO
H3 NCPCUYHCIICHHBIX
B paaroOBOIHBI 3 HUCHmoNb3yeTcs B MPUOOPaxX HOYHOTO BUICHUS
I PEHTI€HOBCKOE 4  oOecrieumnBaeT 3arap KOXH 4eIoBeKa
Yacts 2. (Pewiume 3adauu)
15. JIBurasich ¢ Ha4aIbHOM CKOPOCTHIO 54 KM/4, aBTOMOOMIB 32 10 ¢ mpomen myTh 155 M. C kakum

YCKOPCHUEM JIBUTAJICA aBTOMOOMIIb U KaKyH CKOpPOCThb OH Hpno6pen B KOHIIC HYTI/I?

18. K ucrounuky toka ¢ 3/IC 9 B u BHyTpeHHuM conpotusierueM 1,5 OM npucoenvHeHa LElb,
coCTOsAAIas U3 JIBYX MPOBOAHUKOB O 20 OM KaXKJbli, COEAMHEHHBIX MEX1y COOOM mapaiiesbHo, U
TPETHETO MPOBOJAHHUKA CONPOTUBICHHEM 5 OM, IPUCOEAUHEHHOTO MIOCIIEIOBATEIBHO K IBYM IEPBbIM.
YeMy paBHa cHJla TOKA B HEpa3BETBICHHON YaCTH U HANpsOKEHUE HAa KOHLAX LEenu?

19. JIBurasich ¢ Ha4aIbHON CKOPOCTHIO 36 KM/4, aBToMOOMIIH 32 10 ¢ pomren myTs 105 M. C kakum
YCKOPEHHEM JIBUTAJICSI aBTOMOOMIIb M KaKyI0 CKOPOCTh OH IIPUOOPEIT B KOHIIE MyTH?

20. K ncrounuky toka ¢ 3/1C 12 B u BHyTpeHHUM conpoTtusieHueM 0,5 Om npucoeuHeHa 1enb,
COCTOsAAIAsE U3 JIBYX MPOBOJHUKOB MO 15 OM KaXKIbli, COEAMHEHHBIX MEX1y COOOM mapaiielbHo, U
TPETHETO MPOBOJAHMUKA CONpOTHBIEHHEM 4 OM, IPUCOEAUHEHHOTO M1OCIIEJOBATENBHO K ABYM IEPBbIM.
Yemy paBHa cuila TOKa B HEPA3BETBJIECHHOMN YacTH U HAIIPSHDKEHNE HA KOHLAX LIETH?

OTBeTHI 3aHECTH B TAOIUILY:

Yacts 1:

Ne Bompoca 1123456789 |10/11]12]|13[14|15]|16

byksa orBeTa

YacTtb 2:

Ne Bompoca 17 18 19 20

OTtBeT 3a/1a4n
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8. JONOJHUTEJBHOE OBECIIEYEHUE JUCHUIIJIMHBI
[Tpunoxenue 1. KpaTkuii KOHCIEKT JICKIUOHHOTO 3aHATHS

3akoH BcemupHoro tarorenusi. J{BuxkeHue TeJ1 1moj AedCTBHEM CHJIbI TAKECTH

[To BTOpoMy 3aKoHYy HbI0TOHA MPUYMHON U3MEHEHUS IBUKEHUS, T. €. IPUUUHON YCKOPEHUS
TN, SIBISETCS cuia. B MeXaHWKe paccMaTpUBAIOTCS CHIIBI PA3IMYHON (DU3MUYECKON TPUPOJIBI.
MHorue MexaHu4eckue sIBICHUS U IPOLECCHI ONPEAETSIOTCS ACMCTBUEM CUJI TSATOTCHHUS.

3akon Bcemupnozo msazomenusa 01 OTKpHIT Mcaakom HeroToHoMm B 1682 romy. Eme B
1665 rony 23-netHuid Hpl0TOH BBICKa3ai MPEION0KEeHUE, YTO CHIIbL, yiepxkupatomue JIyHy Ha ee
opbure, TO k€ IPUPOIBI, YTO U CHIIBL, 3aCTaBIISAIONINE I0I0K0 MagaTh Ha 3emuiro. [lo ero rumorese
MEX]ly BCeMH TelaMu BceereHHOMN AeCTBYIOT CHIIbI IPUTSKEHUS (TPaBUTALIMOHHBIE CHIIBI), HAPaB-
JICHHBIE 110 JUHUH, COeTUHSAIONIEeH eHTphl macc (puc. 1.10.1).

-y

Pucynok 1.

['paBuTanIMOHHBIE CUJIBI IPUTSIKEHUS MEKY TEJIAMU.

B nocnenyromue roner HeloTOH nbITasIcs HAWTH U3MUecKoe 00BSICHEHNE 3aKOHAM JBIIKE-
HUA IUIAHET, OTKPBITBIX acTpoHoMOM Morannom Kemnnepom B Hawane XVII Beka, u gath Konuye-
CTBEHHOE BBIpaXXEHHE I TPAaBUTALMOHHBIX CHJI. 3Has, KakK JBMKYTCs IJIaHeTbl, HplIOTOH XxoTen
OIPENEIINTD, KAKHE CHUJIBl HAa HUX JEMCTBYIOT. Pemenue 3Toil 3anaun u npuseino HeloToHA K OTKpHI-
THIO 3aKOHAa BCEMUPHOI'O TATOTEHUSI.

Bce Tena npurarusarorcs Apyr K ApYTy C CUIIOH, MPSMO NMPONOPLMOHAIBHON MX MaccaMm U
00paTHO IPONMOPIUOHATILHON KBaIpaTy PacCTOSIHUS MEKIY HUMU:

m;m,
F=6"p

Koaddurment nponopumonansHoctr G OJUHAKOB JJI BCEX Tel B mpupojie. Ero HaspiBaroT

2pPasumayuOHHOU NOCMOAHHO
G=6,67-10"1 H-m?/kr? (CH)

I'paBuTaninOHHAs MOCTOSIHHAS OblIa SKCIEPUMEHTAIBHO HM3MEpPEeHa aHTIMUCKUM (PU3UKOM
I'enpu Kasenaumem B 1798 roxy.

MHorue sBJIeHHS B IPUPOJIE OOBICHAIOTCS AEHCTBUEM CHUJI BCEMUPHOTO TAroTeHUs. [IBrke-
Hue 1uiadeT B COJIHEYHOM cucTeMe, HICKYCCTBEHHBIX CITyTHUKOB 3€MJIHM, TPAEKTOPUU ToJieTa Oain-
CTMUYECKHX PAKET, IBUKEHUE TeJ BOIM3M MOBEPXHOCTH 3eMIIM — BCE OHM HAaXOAAT OOBsICHEHUE Ha
OCHOBE 3aKOHA BCEMUPHOTI'O TATOTEHUS U 3aKOHOB JUHAMUKH.

Kaxxnpiii npenmet Bo BeeneHHOM BO3IENCTBYET Ha IPYrol IPEAMET, OHU IPUTITUBAIOT APYT
Jpyra. To Ha3bIBAETCS CUJION TSKECTH, WK TpaBuTanueil. Cuna npuTsHKeHUs, WK TpaBUTAalus, 3a-
BUCHT OT JIBYX (PaKTOPOB.

Bo-nepBbIX, 3TO 3aBUCUT OT TOTO, CKOJIBKO BEILLIECTBA COAECPKUT O0BEKT, TEJ0, IpeaMeT. YeM
OoJbllle Macca BEIIeCcTBa Teja, TeM CHIIbHEH rpaBuTanus. Eciau Teno o0nagaer oyeHb HEOOBIION
Maccoii, ero rpaBuTainus Maia. Hampumep, macca 3emiu Bo MHOTO pa3 Oosibiie Maccel JIyHbI, mo-
3TOMY 3eMJIsl UMEeT OOJIBIIYIO CUITY TsDKECTH, ueM JlyHa.

Bo-BTOpBIX, crjla TSXKECTH 3aBUCUT OT PACCTOSHUS MEXIy Teiaamu. Yem Oirke Tena Haxo-
JATCS APYT K APYTY, TEM CHJIa IPUTSDKEHUs Oosbiie. YeM OHM Jjaibliie APYT OT Apyra, TeM IpaBUTa-
1[Usl MEHBbIIIE.



CoOcTBeHHOE TIpaBUTallMOHHOE MoJyie JIyHBI ompenenser yCKOpeHHe CBOOOJHOIrO Maje-
HUS g1 Ha ee oBepxHocTH. Macca Jlynsl B 81 pa3 MeHbIle Macchl 3eMild, a ee paguyc MpHOIn3H-
TeJIbHO B 3,7 pa3za MeHblIe paguyca 3emin. [IoaToMy yckopeHue g OnpeaesinTcs BhIpaXKeHUeM:

M, M, - 3,72 5
9. =G R? = GW =0,17g = 1,661/c

B ycnoBusax Takol cinaboil TpaBUTAIMKM OKa3aJlMCh KOCMOHABTHI, BhIcaauBIiuecs Ha JlyHe.
YenoBek B TaKMX YCJIOBHUSIX MOXKET COBEpIIaTh I'MI'AHTCKUE MPBDKKU. Hampumep, eciiv uenoBek B
3eMHBIX YCJIOBHSX MOJAIPBHITMBAET Ha BBHICOTY 1 M, TO Ha JIyHe OH MOT OBl MOAIPBHITHYTHh HA BBICOTY
Oonee 6 M.

A ceifyac laBaiiTe MOCMOTPHUM Ha YEJIOBEUECKOE CYIIEeCTBOBaHME Ha 3emiie. Y 3eMiu Macca
OoJibllie, YeM Yy 4YeJIOBEKa, MOATOMY CHJIa TSKECTH yiAepkuBaeT ero Ha 3emuie. Ho 3emist Bo3xeii-
CTBYET TaK, KaK OyJITO BCS € MaTepHs, BCE €€ BEIIECTBO HAXOATCs B IeHTpe. [ToaToMy cuia Tsoke-
CTH B JIIOOOM MeCTe 3eMJIH JJOJIKHA PACCUNTHIBATHCA C YUETOM PACCTOSHUS JI0 €€ IIEHTpA.

Cuia TsbkecTH Ha moOepekbe Mopst O0JIbIIe, YeM Ha BEPIIMHE TOPhl. A ceiivac mpecTaBbTe
YEJIOBEKa, YATUBIIETOCS C TOBEPXHOCTH 3€MJIU Ha JJalieKoe paccTosinue. Tam cuiia 3eMHOTO TTPUTSI-
JKeHus OyJeT MHOTO cliadee.

Korga yenoBek HaXOaUTCS B KOCMOCE, OH COBCEM MCYE3aeT M3 MOJIsi 36MHOTO MPUTKECHUS.
['paBuTamus 3eMau coBceM HE JEHCTBYET HAa HETo (HO OHA €CTh, TOJIbKO OYEHb ciadas n3-3a 001b-
Ioro pacctosiuust ot 3emiin). OH HaAXOAUTCS B COCTOSTHUU HeBecoMOCTH. [loaToMy pakeTsl, KOCMHU-
yeckue Kopabiii, KOCMOHABTHI MOTYT CBOOOJIHO JIETaTh B OTKPHITOM IPOCTPAHCTBE.

OnHuM U3 POSIBICHUHN CHUIIBI BCEMUPHOTO TATOTCHUS SIBIISICTCS CULA MAHNCECTU.

Cuna mayxcecmu — TpaBUTALIMOHHAS CUJIA, ACHCTBYIOIIAs Ha TEIO.

Tax npuHATO Ha3bIBaTh CUILy MPUTSHKEHUS TN K 3emiie BOJIM3H ee nmoBepxHocTu. Ecou M —
Macca 3emit, R — ee paguyc, m — Macca JaHHOTO TeJla, TO CUJjla TSHKECTH paBHA

M
F=Gm=mg

R2
IJie g — YCKopeHue c80000H020 nadeHus y TOBEPXHOCTH 3eMIIN:
F M
g 3eMJIU
g= =G = 9,8/,
m 3eMJIn

Yckopenue c60600n020 nadenus — yckopenue, npuodperaeMoe TeJIOM Mo JIelicTBUEM Ipa-
BUTAIIMOHHOMN CHJIBI BOJIM3U MTOBEPXHOCTH HEOECHBIX Tel (TIJIAaHET, 3BE3]).

Cuna TspKeCcTH HampaBieHa K HeHTpY 3eMiu. B oTcyTcTBre APYTrUX CUIl TeNO0 CBOOOHO Ma-
JaeT Ha 3eMJTI0 C YCKOPEHUEM CBOOOJIHOTO TaICHUSI.

Cpennee 3HaYeHHE YCKOPEHUsI CBOOOJIHOTO MaJIeHUs AJIs PA3IUYHBIX TOYEK MOBEPXHOCTH
3emnu pasro 9,81 m/c?.

[Ipu yaaneHuu oT MOBEPXHOCTH 3eMJIH CHJIA 3€MHOTO TATOTEHUS U yCKOPEHHE CBOOOTHOTO
MaJIeHUsT N3MEHSIOTCSI 00OpaTHO MPOTIOPIIMOHATBHO KBaJIpaTy pacCTOSHUS # 10 IieHTpa 3emiu. Puc. 1.
WLTIOCTPUPYET U3MEHEHHUE CHITBI TATOTEHUS, ICHCTBYIONIEH Ha KOCMOHABTa B KOCMHUYECKOM Kopabie
IIPHU €T0 yJIaJE€HUN OT 3eMIIH.



=7, 106 1

30 6
S~ r =Ry, 10 m

H3zmenenue cunvl msacomenus, oeticmeyoujeli Ha KOCMOHAs8mMa npu yoaieHuu om 3emuu

Urtak, ['paBuranms (IpUTsHKEHHE, BCEMUPHOE TATOTEHHE, TATOTEHUE) (OT Jart. gravitas —
«TSHKECTh») —ATO OJHA U3 (YHIAMEHTAIBHBIX CHJI TIPUPOJBI, cCaMoe cllaboe B3aMMOJCHCTBHE W3
Hux. Onpenensercss B3aMMHbBIM MPUTSHKEHUEM MEXAy JIBYMsl aTOMaMH (WM TPyIIaMH aTOMOB).
Ecnu BBI ONI0KUTE ABa MSYHMKA HA CTOJ, MEXIY HUMHU OyIeT NPUTSHKEHHUE, HO KpaiiHe cnadoe. Ecnu
MSYMKHU BBIPACTYT 10 Pa3MEPOB 3€MIIM, COOTBETCTBEHHO, CHJIa BO3PACTET MHOTOKPAaTHO M CTAaHET
olyTUMOH. I'paBuTanueii 001a1a0T, KaKk MpaBUiio, KPYIHbIE 00bEKTHI, 00pa3yoline IpaBUTaI[MOH-
Hoe 1noJie. biarogaps emy, Mbl MOXeM XOJIUTh IO 3eMJle, a caMa IUIaHeTa yJIepKHUBaeT aTMochepy.
Ha Jlyne rpaButanms ciabasi, moaToMy aTMocdepy HHYEro He AepkuT. M3yueHue rpaButanuu, B
cuity c1a0oCTH ee MPOsBICHUs (TOJIBKO B MAKpPOMAcCIITabax), IPOXOAUT KpaiiHe cl0xkHO. EcTh MHe-
HUE, YTO KBAaHTOBAsl TEOPHS IPABUTAIINN TOMOXKET OOBEAMHUTH BOCIMHO BCE, YTO MBI 3HAaeM O QyH-
JTAMEHTAJIbHBIX CUJIaX M MaTepuu Bo BceneHHOM.

9. OBYYEHHUE CTYJAEHTOB-UHBAJIMJIOB U CTYJAEHTOB C OI'PAHUYEH-
HBIMU BO3MOKHOCTAMMU 31I0POBbs

[Topsiok 00yueHs: UHBAJIUAOB U CTY/I€HTOB C OTPaHUYEHHBIMUA BO3MOKHOCTSIMU OTPEJIEIIEH
«ITonoxxennem Ky6I'Y 00 oOyueHHM CTy/IE€HTOB-MHBAJIUAOB U CTYACHTOB C OIPaHMYEHHBIMH BO3-
MO>KHOCTSIMH 3710POBBS».

Jljig U1l ¢ orpaHUYeHHBIMU BO3MOKHOCTSIMH 3/10POBbsI IIPETYCMOTPEHBI 00pa30BaTEIIbHbBIE
TEXHOJIOTHH, YYUTHIBAIOIINE OCOOEHHOCTU U COCTOSIHUE 3/10POBbs TaKUX JIULI.
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'PELIEH3HS
Ha pabo4yr0 nporpamMmy mno mucuMmInHe «@u3nKay
54.02.01 {usaiin (1o oTpac.asiv)

Pabouas mporpamma mo Aucuniinne «Dusuka» 11 CTYAEHTOB (akyibTeTa
MHCTIO ®I'BOY BO «Ky6I'Y» cocraBiena B coOTBETCTBIY C IPUMEPHOM Mporpam-
moii UPTIO, pexomennosannoe DenepanbHOe rOCYIAPCTBEHHOE BIOIKETHOE obpaso-
BATC/IEHOC YHUPEKNEHUE NOMOJHUTENBHOIO MPO(hecCHOHATBHOTO obpazoBanus «Hu-
CTUTYT Pa3BUTHsI MPO(ECCHOHANBHOTO 06pa3oBaHus» (®I'BOY JIIO «HUPIIO») Ha
0ase 0CHOBHOTO 061mEro 06paszoBanus ¢ MOJYYEHHEM CPEJTHETO 001Iero 06pasoBaHms.
[Iporpamma coctasinena B nonHoM cooTBeTCTBIN ¢ TpeOOBaHMAMH YUeOHOTO [UIaHA 0
crieuranbiocTi 54.02.01 Jluzaitn (no otpacisam).

B paccmarpusaemyio PITJ] Bkmrouens: CIICAYIOLLME DIIEMEHTHI
I Ob6nacte mpuMeHeHus porpaMmer.
2. Mecro mucuunnunes B crpyxrype [IITCC3. '
s Hem v sanauu muctmmmner «@usuxay. :
4. Conepixanne nqucummmunbl « Dusuray CTPYKTYPHPOBAHO MO BHAAM yueOHBIX
3aHSITHUH C YKA3aHUEM UX 06BEMOB. | -
3, Pacuer Bpemenn B mporpamme COOTBETCTBYET OOBEMY UACOB, OTBEAEHHOMY Ha
M3YYCHHUC NUCLHUILTHHBI 110 y4eGHOMY MIaHy. .
B Ilpencrasnen temaruueckuii mnan nekuuii u NPAKTHYECKUX (CEMUHAPCKUX )
3aHATHIA. ' , _
& YKa3aHo y4eOHO-METOMUECKOE 06ecedeH e JUCIUILTHHBI, B TOM YUCJIE: -
MEPEUYCHb OCHOBHOH M JOINOJHHTEIBLHOM JIUTEPATYPBI, SIIEKTPOHHBIX PECYPCOB -
MCTOMMYECKME  PEKOMEHAAMH  (MaTepHabl) [IPEMOJIABATENI0, METOANYECKHE
PEKOMEHIALNK CTYAEHTaM. -
8. Ykazansl popmel TekyImero, MPOMEIKYTOYHOIO M HTOTOBOT'O KOHTPOJIS.
g, B npunoxennu x np'orpaMM_e NpUBEAEHBI (OHIBI OLIEHOYHBIX CPEJICTB
(POC): Bompocs s CaMOKOHTPOJIi M NPOBEPKH KAY€CTBA 3HAHUM CTYHEHTOB,
MCTOZIMMECKUE  PEKOMEHALMK 110 HPOBEJICHUIO JIEKIMOHHBIX, IMPAKTUYECKUX U
CaMOCTOATEIbHBIX 3aHATHIA. v

Henocratku He BbIsiBIIEHSDI.

PILL] «Pusura» moxer 66iTh PEKOMEH/I0BAHA TS MCTIONb30BAHHS B oOpa3zo-
BatebHOM nponecce MHCIIO GI'BOY BO «Ky6l'Y».

Penensenr:

Houent kadenpsr OnTosnexTpoHnku «KyoI'Vy, 7/

KaHAMJAT PU3HKO-MaTEMATHYECKUX HaykK, JOIEHT Py A.C. JleBuenko
/
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| PELIEH3US
Ha pabouyio porpamMmy mo ucumIIHHe «DU3NK2)
54.02.01 JTuzaiin (o orpacasm)

Pabouas nporpamma no mucrmrune «Du3HKay mIs CTYAEHTOB (haKyjbTETA:
MHCTIO ®I'BOY BO «Ky6I'V» coctaBiena B COOTBETCTBHH ¢ NPUMEPHOH Iporpam-
moit UPTIO, pexomennoBannoe MeepansHbim rOCY/IapCTBEHHBIM aBTOHOMHBIM yupe-
xKaenuem «MucruTyTa passutus npodeccronambHoro o6pasosanusmy (GPIBOY JII1O
«MPIIO») Ha 6a3e ocHOBHOTO 061IEro 0Gpa3oBaHus ¢ TOJTyYEHHUEM CPETHETO 00LIero
oOpasoBanms. [IporpaMma CoCTaBlEHA B MOJHOM COOTBETCTBHM C TpeOOBaHUSIMHU
y4eOHOTO MIaHa o cnenuansHoct 54.02.01 Huzaiin (o otpacisim).

Pabouas nporpamma npéanonarae'r pacnpeIeIeHHe TeM | M3yYeHHEe MaT¢pH-
alla 1o pasjenam. ['paMOTHO CTPYKTypupoBaHa, M OXBAaTHIBAET BCE AKTyaibHBIE
HaNPABJICHHUS 110 AUCLMIUIMHE HA CErOHANTHHI IeHb.

Bce paspenst paGoueii mporpamMmbl B ITONHOM Mepe OTBEYAIOT TPeOOBaHMSIM K
pe3ybTaTaM OCBOCHMA y4EeOHOH AMCUMILTHHEI B COOTBETCTBHH C NPHMEPHOI npo-
rpammoit UPTIO, pekomennoBannoe ®enepanbHbim roCyIapCTBEHHBIM aBTOHOMHBIM
yupexaeHueM «MHCTUTYTa pasBuTHs NPOQPECCHOHATBHOTO obpazoBanus» (OI'HOVY.
ATIO «MPTIO»). Kaxaslii pasaen mporpammsr PACKpPBIBAET pPACCMATPHUBAEMBIE BO-
MPOCHI B JIOTMYECKOW MOC/IEA0BATEIBHOCTH, ONPE/ETIEMOi 3aKOHOMEPHOCTSIMH 00Y-
YEHMS CTY/ICHTOB. | ,

JI1st 3aKpeTIeHNs: TEOpEeTHUECKUX 3HAHHA, (bopMUpOBaHKS yMEHHIT H HABBIKOB
CTYACHTOB IPElyCMAaTPHBAIOTCS KaK ayJUTOPHBIE, TAK H CAMOCTOSTEIbHBIE 3aHSTHSL
KonnuectBo ayauTopHEIX 3amsTHil 1 BHEAYAUTOPHONW PabOTHI CTYJEHTOB COOTBET-
CTBYET TpeOOBaHMAM yueGHOro TiaHa.

KonTtposs u ortenka pe3ynbTatos ocBOCHHS yueGHOM AUCIHITHHDI OCYIIECTB-
JIAIOTCSA B CTPOrOM COOTBETCTBMM C TPEOOBAHMSIME yueGHOTO IUIAHA M0 AUCLIUILIHHE.
PaspaGoranHsie u npeasaraeMele B mporpamMme (opMBI, 1 METO/1bI, TO3BOJISIOT B 1101~
HOH Mepe OCYILECTBJIATE KOHTPOMb M OLECHKY pe3ynpTaToB 00yYeHHUs (OCBOEHHBIX
HaBbIKOB U YMEHHWH, YCBOCHHBIX 3HAHMIA). '

ITepeuennb pekomenayembix yueGHbIX H3xaHuil, Hureprer-pecypcos, ocHOB-
HOH JIUTEPaTyPhl BKIIOYAET AKTyaJIbHBIE HCTOUHUKH, K KOTOPBIM Y CTY/IEHTOB HMEETCS
CBOOO/IHBIN TOCTYII. ' ‘

HauHast pabouas mporpaMma MosKeT GbITh PEKOMEHIOBAHA [UTs M3YYEHHS J{1C-
muniauebl «Ousnka» Ha akynerere MTHCITIO ®IBOY BO «Kyol'V».

Penenzenr: " '
HoueHt kadeapsr '
Tennosnepreruxu u

Tenmorexnuku «Ky6I' TV »,

KaH/W/IAT TEXHUIECKUX HayK H.TI. Aunmneiiko
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