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1. IACIIOPT PABOYEH MPOT'PAMMBI YYEFHOU JUCIHATIJIMHBI «®U3UKA»

1.1. ObsacTh NPUMEHEHHUS TPOrPAMMBI

Pa6ouast mporpamma yuebnoi nucuurinabl bJ1.05 ®dusuka pazpaborana ajis CTYJEHTOB CIie-
nuansHoctd 09.02.11 PazpaboTka M ynpaB/ieHHe NPOrPaMMHBIM o0ecliedeHHeM B KauecTBE IpU-
MEpHON MporpamMMmbl AJid peaau3alid OCHOBHOM mMpodeccnoHanbHOl 00pa30BaTEbHON MPOTrpamMMbl
CIIO =a 6a3e 0CHOBHOTO 00IIEr0 00pa30BaHMs € TOIYYEHUEM CPETHETO 0011ero oopa3oBanus (IPoTo-
koJ1 Ne 3 ot 21 uronst 2015 r. Peructpammonnsiii Homep peueHszuu 384 ot 23 wutoss 2015 r. ®TAY
«®UPO»); c BHECEHHBIMU U3MEHEHUSMU, PeKOMEH10BaHHBIMU DeiepanbHbIM roCyJapCTBEHHBIM 01O~
KETHBIM 00pa30BaTEIbHBIM YUPEKACHUEM JIOTIOIHUTEIBHOTO MpodeccuoHanibHoro odpasosanus «MH-
CTUTYT pa3BUTHUs npodeccuonanbHoro oopazopanus» (OGI'BOY IO «UPIIO») ¢ yuetom [IpumepHoit
OCHOBHOU 00111€00pa30BaTEIbHON TIPOrpaMMBbI CpeIHETo 00mero oOpa3zoBaHus, OJOOPEHHON pere-
HUEeM (deepaIbHOTO y4eOHO-METOIMYECKOT0 00BEMHEHHUS 110 0011IeMy 00pa30BaHuUO (TIPOTOKOI OT 28
utonst 2016 r. Ne 2/16-3), ¢ yuerom yrounenuit ®I'AY «DHUPO» (mporokon Ne3 ot 25 mas 2017 1.)

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, MHTEIIEKTYalbHBIX MU TBOPYECKUXCIOCOOHOCTEN 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
npodeccuoHaIbHOM J1es-
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 PUCKU U CBOCBPEMEHHO MPUHUMATH Pe-
IICHMSI 110 MX CHUYKCHHUIO

I[MP6 9. CdopMuPOBAaHHOCTH 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 JIEATEIILHOCTH, OPTaHU30-
BBIBaTh U KOOPJAUHUPOBATH JICHCTBUS 1O €€ IOCTHKEHUIO:
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

Bun yuebHOI paboThI Beerouacos CleMeCTpH 5
YueOHast Harpy3Ka (Bcero) 110 64 46
AyIMTOpPHBbIE 3aHATHSA (BCEro) 110 64 46
B ToM yuce:
3aHATH JIEKIMOHHOIO TUIIA 54 32 22
[IPaKTUYECKHE 3aHATUS (IIPAKTUKYMBI) 56 32 24
mabopaTopHbIC 3aHATHS - - -
VHIMBUTyIbHBINA MPOEKT (BCEro) 46 46
[IpomexxyTouHas arrectamnus (d9k3aMeH/3a4eT/aud. 3a4eT) mud. 3auer
OO01mas TpyI0eMKOCTh 110 64 46
46 46
WH. npoekT Wua. npoext
[TpomexyTouHas aTTecTanus (IK3aMeH/3aueT/aud. 3a9eT) . 3a4er
2.2. CTpyKTYypa IMCHUILIHHBI:
KonuyecTBo ay uTOpHBIX YacoB
HaumeHoBaHue pa3/iesioB U TeM TeopeTnueckoe IIpakTuyeckue
Bcero u Jjaboparop-
o0yueHue
Hble 3aHATHUS
Pasnen 1. ®u3uka u MeTOAbI HAYYHOI0 ) ) 0
MO3HAHUS
Tema 1.1 Beenenue 2 2 0
Pa3nes 2. MexaHuka 18 9 9
Tema 2.1 Kunemaruka 6 3 3
Tema 2.2 Jlunamuka 6 3 3
Tema 2.3 3akOHBI COXpaHEHHS] B MEXaHUKE 6 3 3
Pa3nea 3. MoJsexyasipHas gu3uka u Tep- 18 8 10
MOJAUHAMMKA
TeMua 3.1 OCHOBBI MOJIEKYJIIPHO-KMHETHYE- 6 ) 4
CKoliTeopuu
Tema 3.20cHOBBI TEPMOJMHAMUKHI 6 4 2
Tema 3.3 ArperaTHble COCTOSTHUSI BELIECTBA 6 ) 4
U (ha3oBbIe MEPEXOIbI
Pa3nes 4. DieKTpoAMHAMMKA 30 16 14
Tema 4.1 DnexTpocraTnka 12 6 6
Tema 4.2 [TocTOSTHHBIN AIIEKTPUIECKUI TOK. 12 ] 4
ToKM B pa3IMyHBIX Cpeaax
Tema 4.3 MaruutHoe nosie. JaeKTpomar- 6 ) 4
HUTHAs WHTYKITUS
Pa3znea 5. Kosre0aHus 1 BOJIHEBI 18 8 10
Tema 5.1 Mexanuueckue 4 ) )
Y DJIGKTPOMATrHUTHBIE KOJICOaHUs
Tema 5.2 Mexanuueckue 6 ) 4
U 3JIEKTPOMArHUTHBIE BOJIHBI
Tema 5.3 OnTuka 8 4 4
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Pa3nes 6. OcHOBBI cienUAJIbLHOMH TeOpHHU

2 1 1
OTHOCUTEJIbHOCTH
Tema 6.1 OCHOBBI TEOPUU OTHOCUTEJILHOCTH 2 1 1
Paspnen 7. KBanToBas puszuka 12 6 6
Tema 7.1 DnemMeHThl KBAHTOBOM ONTUKHU 4 2 2
Tema 7.2 Ctpoenue atoma 4 2 2
Tema 7.3 ATomMHOE 571pO 4 2 2
Pa3nes 8. DiieMeHTBI aCTPOHOMMH U aCT-

10 4 6
podu3nku
Tema 8.1 DnemeHTH aCTPOHOMUU

10 4 6
1 acTpoDHU3UKH
Bcero mo qucuuniinze 110 54 56
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2.3. TemaTnuecKuil IVIaH U COJlePKaAHHUE YUeOHOM JUCHUILIMHBI «PHU3nKa»

HanmMmeHnoBanue
(pa3nenioB u TeM

Conep:xanue y4yeOHOro Mmarepuasa (0OCHOBHOE M MPO(eccHOHAILHO OPUEHTHPOBAHHOE), J1a0opa-
TOPHbIE U MPAKTHYECKHE 3aAHATHSA, TPUKJIATHOH MOXYJIb (IIPH HAJTUYNH)

O0beM
4acoB

dopmMupyemblie
KOMIIeTEeHIIUN

1

2

4

Pasznen 1. ®Puzuka n METOAbI HAYYHOI'O MO3HAHUA

Tema 1.1
BBeneunue

Conep:xanue y4eOHOT0 MaTepuaJia

®dusuka - Hayka o npupone. Hayynsle MeTObI IO3HAHUS OKPYIKaAOLIEro Mupa. Poib skcriepumenTa u
TEOPHH B IIPOLIECCE MO3HAHUS IPUPObl. DKCIIEpUMEHT B ¢pu3nke. MoaenupoBaHue GU3NIECKUX sIBIIE-
Hull u npoueccos. Hayunsle runoressl. @usnueckue 3aKkoHbl U T€OpUU. ['paHUIIBI IPUMEHUMOCTH (PU-
3u4yeckux 3akoHOB. [Ipuniun coorBercTBusd. Pons u MecTo Gpu3nku B GOPMUPOBAHUU COBPEMEHHOMN
Hay4YHOW KapTHUHBI MUPA, B IPAKTUYECKOMN IEATEIHOCTH JIFOACH

OK 03
OK 05

Pa3zgea 2. Mexanuka

18

Tema 2.1
Kunemartuka

Conep:xanue yueOHOro Mmarepuajia

Mexanudeckoe nBmkeHre. OTHOCUTEIbHOCTh MEXaHUUECKOTO JIBHKeHHs. CucteMa otcuera. TpaekTo-
pusi. [lepemerienue, CKOPOCTh (CpPEIHSA CKOPOCTh, MTHOBEHHAs! CKOPOCTD) M YCKOPEHUE MaTepUaIbHOU
TOYKH, UX IPOEKLIMU Ha OCHU CHUCTEMbI KoopauHaT. CloKeHue MepeMenieHui U CI0KEHHE CKOPOCTEH.
PaBHOMEpHOE M paBHOYCKOpPEHHOE MpSMONMHEHHOe MBHXkeHHe. ['paduku 3aBUCHMOCTH KOOPAWHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U TIepEMEIICHUSI MaTepruaIbHON TOUKH OT BpeMeHH. CBOOOHOE TMajIeHue.
Yckopenue cBoOonHoro najeHus. KpuBonuneitHoe aBmkeHue. [[BukeHHe MaTepualbHONW TOYKH 10
OKPYKHOCTH C IOCTOSIHHOM MO MOJYJIFO CKOPOCThIO. YTJI0Basi CKOPOCTh, JTUHEHAsA CKOpOCTh. [lepuon
1 yactoTa obparmienus. LlenTpocTpemMurenbHoe yckopeHue. TexHruueckue yCTpoicTBa U MpakTUIECKoe
MIPUMEHEHHUE: CTIUJIOMETP, TBI)KEHHUE CHAPSIIOB, IICMTHBIE U PEMEHHBIC Mepeadn

[IpakTHyecKue 3aHsATHS

[IpakTryeckue paboTHI:

N3mepenne MrHOBEHHOM CKOpocTH. VccnenoBanne COOTHONIEHUST MEXY MYyTSIMH, IPOUICHHBIMHU Te-
JIOM 3a ITOCJIEI0BATEIIbHBIE PABHBIEC IPOMEKYTKY BPEMEHHU IIPU PABHOYCKOPEHHOM JIBU’KEHHUH C HaYalb-
HOW CKOPOCTBIO, paBHOW HYJIO. M3yueHne ABUKEHUS IIapUKa B BA3KOW KUAKOCTU. M3yueHne nBuxke-
HUS TeJa, OpPOLIEHHOTO TOPU30HTAIBHO

Tema 2.2
J[mHaMuKa

Conep:xanue y4eOHOT0 MaTepuaJia

[Ipunnun otHocurensHOCTH ['amwites. IlepBbriil 3akoH HeroToHa. MHepuuanibHble CUCTEMBI OTCYETA.
Macca Tena. Cuna. [lpunnun cynepnio3unmu cuil. Bropoit 3akon HeroToHa 17151 MaTepuanbHON TOYKH B
nHeprmanbHoil cucteme orcuera (MCQO). Tperuit 3axkon HproTOHA 111 MatepuaabHBIX TOUYEK. 3aKOH

OK 01
OK 02
OK 04
OK 05
OK 07
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BcemupHoro Tsarorenus. Cuna tsokectu. [lepBas kocmuueckast ckopocts. Cuna ynpyroctd. 3akoH ['yka.
Bec Tena. Tpenne. Bunsl Tperus (1mokosi, ckoiibkeHus, kadeHus1). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHSI CKOJILKEHHS U cuiia TpeHusl mokos. KoaddunmenT Tpenus. Cuiia CONMPOTUBIICHUS TIPU JABIKE-
HUU Tella B KUAKOCTU Wi raze. [locTynarenbHoe U BpalaTelibHOE JIBH)KEHUE a0COJIIOTHO TBEPIOTO
Tena. MOMEHT CuIlbl OTHOCUTENIBHO OCH BpateHus. [lnedo cubl. YcnoBus paBHOBECUS TBEPJOTO Teja
B MCO. Texnuueckue yCTpOMCTBA M MPAKTHUYECKOE NMPUMEHEHUE: MOAIIMITHUKYU, TBUKEHUE HCKYC-
CTBEHHBIX CITYTHUKOB

HpaKTH‘lGCKI/Ie 3aHATUA

[IpakTuueckue padbOTHI:

W3yyeHune nBuxeHHus OpycKa 110 HAKJIOHHOW TNIOCKOCTH TOJT IeiicTBUEM HecKoJbKkuX cuil. Mcenenosa-
HUE 3aBHCUMOCTHU CHJI YIIPYTOCTH, BOSHUKAIONINX B 1e()OPMUPOBAHHON MPYKUHE U PE3UHOBOM 00-
pasiie OT BEJTMYMHBI UX Ae(hOopMaiH

Tema 2.3
3aKOHBI COXpa-
HEHUS B MeXa-
HUKC

Conep:xanue yueOHOro MmarepuaJjia

Mexanndeckasi paboTta u MontHOCTh. Kuaetndeckas sHeprus. [loTeHnanbpHast SHepTrus. 3aK0H coXpa-
HEHUsl MeXaHU4eCKoH sHepruu. Pabora cuibl TskecTH U cuilbl ynpyroctu. [IpuMenenne 3akoHOB coxpa-
HeHust. Micnonb3oBaHNE 3aKOHOB MEXAHUKHU JIJIs1 OOBSICHEHUS JIBUYKEHUS HEOCCHBIX TEJ U JUIsl Pa3BUTHSI
KOCMHMUYECKHUX HMCCIIEJOBAaHUN, TPAHUIIBI IPUMEHUMOCTH KJIACCUUECKOW MeXaHuku. MMmynbc maTtepu-
QTBHOM TOYKH (TeNa), CUCTEMBI MaT€pUATIbHBIX TOUYEK. MIMIyJIbC CUITBI U U3MEHEHHE UMITyJIhCca Tela.
3akoH coxpanenus umnyinsca B UCO. PeaktuBHoe nBmwkenue. Pabora cunbl. MomnocTh cunbl. Kune-
TUYECKasi SHEprus MaTepuanbHON ToUkU. Teopema 00 M3MEHEHUN KMHEeTU4YecKoi sHepruu. [lorenuu-
anbHasg sHeprus. [loTeHnmnansHas SHeprus ynpyro aedOopMUPOBAHHOHN MpyKuHBL [loTeHImanbHas
SHEepTHUs Teja BOIU3H MOBEpXHOCTH 3emiid. [loTeHIrabHbIe U HeTTOTEHITMAIbHBIE CUIIbL. CBSI3b PabOTHI
HEMOTEHIUAIbHBIX CUJI C ©3MEHEHUEM MEXaHUUYECKOW PHEPTUU CUCTEMBI T€Jl. 3aKOH COXpPaHEHUs MeXa-
HUYECKOW SHEPTUU. YTIPYTHe U HEYNPYTHE CTOJTKHOBEHUSI

HpaKTI/I‘-ICCKI/IC 3aHATUA

[IpakTryeckue paboTHI:

N3ydenue cBs3u CKOPOCTEH TeJl IpU HEynpyroM yzaape. MccienoBanue cBsi3u pabOThl CHIIBI ¢ U3MEHE-
HUEM MEXaHWYECKOW YHEPTUU TEa.

TexHuyeckue ycTpoiicTBa U NpakTUYECKOe MPUMEHEHHUE: BOJJOMET, KOTIEep, MPYKUHHBIN MUCTOJIET, BU-
YKEHHE UCKYCCTBEHHBIX CIIyTHUKOB U PaKeT.

Hcnonb30BaHne 3aKOHOB MEXAHUKU JJIs1 OOBSICHEHHSI IBUKEHUSI HEOECHBIX T€J U JJIS pa3BUTHS KOCMU-
YECKUX HCCIIEI0BaHUi, TPaHULIbI IPUMEHUMOCTH KJIAaCCUUECKOM MexaHuKku. MmuTanus HeBecomocTu
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Pasnea 3. MouiekyasipHast GU3MKa U TEPMOJAMHAMMKA

18

Tema 3.1
(OCHOBBI MOJIEKY-
NSIPHO-KUHETHU-
YECKOM TeOpUm

Conep:xanue yueOHOTo MaTepuajia

OcHOBHbIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TE€OpUU U UX ONBbITHOE 0O0ocHOBaHHe. bpoyHOB-
ckoe nBmwxenue. uddysus. Xapakrep ABHKEHHUS U B3aMMOICHCTBH YaCTHII BeIIecTBa. Moaeu cTpo-
€HUS Ta30B, KHUAKOCTEH M TBEPIBIX TNl U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX MOJIEJEH.
Macca u pa3mepsl Moisiekyi. KonuuectBo Bemectsa. Ilocrosinnas ABoragpo. TennoBoe paBHOBecHE.
Temneparypa u ee usmepenue. lllkana temneparyp Llenbcusa. Moaens uneanbHoro raza. OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPHH HAEaIbHOro ra3a. AOCONIOTHas TemIiepaTypa Kak
Mepa cpeHel KMHETUYECKOW YHEPruu TEIUIOBOro ABMXKeHUs dactull rasza. lllkana remneparyp Keinb-
BuHa. ['a30BbIe 3akoHbI. YpaBHenne MenneneeBa-Kianeiipona. 3akon [lansTona. M3omporeccs B uje-
QIIbHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe MpeacTaBieHUE H30MPOIECCOB:
M30TepMa, H30X0pa, n300apa. TexHHUeCKue yCTpOHCTBA M TPAKTUYECKOE IPIMEHEHHE: TePMOMETD, Oa-
poMeTp

[IpakTHyecKue 3aHsATHS

HpaKTI/IquKI/IC pa6OTLII H3MepeHHe MacCChI BO31yXa KJlacCHOM KoMHate. McclnegoBannue 3aBUCUMOCTHU
MCXKAY MapaMEeTpaMu COCTOAHUSA Ppa3pECKCHHOIO ra3a

Tema 3.2
(OCHOBBI TEPMO-
TMTHAMUKA

Conep:xanue yueOHOT0o MaTepuajia

BuyTtpennsst sHeprusa. Pabora u Temonepenada. KonuuectBo TemioTsl. YpaBHEHHE TEIJIOBOro Oa-
naHca. [lepBoe Hauano TepmoauHamMuKku. AnuabaTHbI mpouecc. Bropoe Hawaio TepMOAWHAMUKH.
Temnmosele neuratenu. KITJ[ TteruioBoro asurarens. Oxpana npuposl. TepmoanHaMudeckas cucTeMa.
BuyTpeHnHsst sHeprusi TEPMOIMHAMHYECKOW CUCTEMBI U CIIOCOOBI ee n3MeHeHus. Komn4ecTBo TeToThI
u paboTta. BHyTpeHHsIs SHeprys OJHOATOMHOTI'O HAEaIbHOT0 r'a3a. Busl Terionepenaun: TeI0ONpoBO/I-
HOCTb, KOHBCKIUA, U3JTYYCHHC. yJIGJ'II)HaSI TCIINIOEMKOCTH BEUICCTBA. KonmuecTBO TEMIIOTHI IIpH TECII0-
nepenaye. [Toustue 06 annadbarnom npouecce. [1epBolii 3akoH TepmoanHamMuku. [IpuMeHeHne nepBoro
3aKOHa TEPMOJIMHAMUKHU K u3omporeccaM. ['paduueckas nHTepnperanus padotsl rasza. Bropoit 3akoH
TepMoanHaMUKH. HeoOpaTuMoCTh mpoltieccoB B npupoae. TernoBsle MamuHbl. [IpuHINIBL 1eHCTBUS
TerioBbIX MamuH. [IpeoOpa3oBanus sHEpruu B TEIJIOBBIX MamnHax. Koaduiment nonesHoro aeu-
cTBUs TerioBoi mammubl. [ukin KapHo u ero koag@uiumeHT nmojae3Horo AelcTBUs. DKOIOTHYECKHe
HpO6J’IeMBI TCIIJIOOHEPICTUKH. Texanueckue yCTpOfICTBa N MPAKTUYCCKOEC IMPHUMCHCHUC. JIBUTATCIIb
BHYTPEHHET0 CrOpaHHsi, ObITOBOM XOJOAMIbHUK, KOHAULIMOHEP

Tema 3.3

Conep:xanue y4eOHOT0 MaTepuaJia

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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ArperaTHble CO-
CTOSIHUSIBEII[e-
cTBa U (a3oBbIC
[IePEXO/IbI

[TapooOpazoBanue u KoHAeHcanus. VicnapeHre u KuneHune. AOCOTIOTHAS M OTHOCUTENIbHAS BIAYKHOCTh
Bo3ayxa. HachleHHslit map. Y aenbHast TeIUIoTa napooopa3oBaHus. 3aBUCUMOCTh TEMIIEPATYypbl KUIIe-
HUS OT AaBieHusa. Teeppoe teno. Kpucrammmueckue u amopgubie Tena. AHU30TPOIHS CBOHCTB KpH-
crayuioB. JXuakue xpucramisl. CoBpeMenHble MaTepuaisl. 1aBnenue u kpuctaimnusanus. Y IenbHast
tertora miasienus. Cyonumanys. Y paBHEHHE TEIIOBOro Oananca

[IpakTrueckue 3aHsATHS

[TpakTuyeckas padora: TexHHUECKUE YCTPOUCTBA U IPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP U TICHU-
XPOMETP, KATOPUMETP, TEXHOJIOTUHU MOTY4YEHHUSI COBPEMEHHBIX MaTepHalOB, B TOM YHCIIe HAHOMATepH-
QJIOB, 1 HAHOTEXHOJIOTUU

Pa3znen 4. DiiekTpoauHaMuKa

30

Tema 4.1
DJIEKTPOCTAaTHUKA

Coaep:xaHue yueOHOT0o MaTepuajia

OnexTpuszanus Tesl. DJIEKTpUYEeCKHil 3apsia. [[Ba Buja snekrpudeckux 3apsnos. [IpoBoauuku, nuamnex-
TPUKU U MOJIYIPOBOJIHUKU. 3aKOH COXPaHEHUs 3JIEKTPUUECKOro 3apsiaa. Bzaumopeiictsue 3apsaoB. 3a-
koH Kyiona. ToueuHbIN 3€KTpUUYECKU 3apsia. DNeKTpuyeckoe mnosie. HanpsokeHHOCTh 3JIeKTpuye-
CKOI'O I10JIA. HpI/IHIII/IH CyHICpHnoO3nIUU SJICKTPUICCKHUX noned. Jinanu HAIMpPAKCHHOCTHU JJICKTPHUICCKOT'O
nonsi. Pabota cun anexrpocratuueckoro noiis. Ilorennuan. Pasnocts notenuuanos. IlpoBogHuku u
JTUBJIEKTPUKU B 3JIEKTPOCTATHUECKOM MoJie. JIM3aeKTpruuecKas MpOHUIIAEMOCTb. DJIEKTPOeMKOCTh. KoH-
JIEHCATOP. DIEKTPOEMKOCTh TNIOCKOT0 KOHJIEHCAaTOpa. DHEPIHsl 3apsyKEHHOI0 KOHJAEHCaTopa

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTuueckue padotel: I3MepeHue 31eKTpOeMKOCTH KOHAeH caTopa. TeXHUUeCKre yCTpoiicTBa U Ipak-
TUYECKOE NIPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP, DJIEKTPOCTATUYECKAs 3allUTa, 3a3€MIICHUE DJICK-
TPONPUOOPOB, KOHAEHCATOP, KONUPOBAJIBbHBIHN anmapar, CTpyHHBIM IPUHTEP

12

Tema 4.2
[locTosTHHBII
DIIEKTPUYECKHUI
ToK. Toku B paz-
JIMYHBIX Cpeaax

Coaep:xanue yueOHOro MmaTepuajia

DNEeKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTpUUECKOro Toka. Mcrounuku Toka. Cuia Toka.
[ToctosHub TOK. Hanpspkenue. 3akoH Oma Ui ydacTKa LENH. DJIEKTPUUECKOE CONPOTHBIICHUE.
VYnensHOE compoTuBieHue BemecTsa. llocienoBarenpHoe, napajieNbHOE, CMEIIAHHOE COECIUHEHHUE
poBOJIHUKOB. PaboTa anekTpuueckoro Toka. 3akoH Jlxoynsa-Jlenna. MOIMHOCTB 31€KTPUYECKOr0 TOKA.
DNEeKTPOABMKYINAs CUJIa U BHYTPEHHEE COMPOTUBIICHUE UCTOYHNKA TOoKa. 3akoH Oma JJis moTHoH (3a-
MKHYTOH) anekTpuueckoii nenu. KopoTrkoe 3ambikanue. DIEKTPOHHAS TPOBOIUMOCTh TBEPBIX METall-
JIOB. 3aBUCUMOCTb COIPOTUBJIEHUS METAIUIOB OT TeMIEPaTypbl. CBEPXITPOBOAUMOCTb. DIIEKTPHUECKUI
TOK B Bakyyme. CBoHcTBa 3J1eKTpOHHBIX My4koB. ITomynpoBoanuku. CobcTBEHHAsE M IPUMECHAs! MPO-

12
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BOJIMMOCTH TOJTYIpoBOIHUKOB. CBoiicTBa p-n-niepexoza. I[loaynpoBoHUKOBBIE TPHUOOPHL. DIEKTpUUe-
CKHI TOK B PacTBOpPax M pacIuIaBax JJIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAS OUCCOLMALUA. DICKTPOIIH3.
OnexTpuueckuid ToK B razax. CaMoCTOSITENbHBIN U HECaMOCTOSITENbHBIN pa3psit. Moanus. [lnasma

HpaKTH‘lGCKI/Ie 3aHATUA

[IpakTuueckas pabora: TexHuyeckue yCTpoHCTBaA U MPAKTUYECKOE TPUMEHEHHE: aMIIEPMETP, BOJIbT-
METp, PEOCTaT, UICTOYHUKH TOKA, JICKTPOHATPEBATEIbHBIE MIPUOOPHI, YIIEKTPOOCBETUTEIILHEIE ITPH-
O0pBI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH 1O/, TEPMUCTOPBI U (OTOPE3UCTOPDI, MOTYIIPOBO-
HUKOBBIA TMOJI, TaJIbBAHUKA

Tema 4.3 Conep:xanue yueOHOro MmarepuaJjia 6
MaruutHoe [TocrossHHBIE MarHUThL. B3anmoaeiCTBHE MOCTOSHHBIX MarHUTOB. MarHuTHoe 1ose. BekTtop MarHur-
roJe. DIEKTPO- | HOM MHAYKIMK. [[pHHIUIT CYNEPIO3UIMY MATHUTHBIX TI0Jed. JIMHUM MarHuTHOM MuayKiud. Kaptuna
MarHuTHas MH- | JTUHUA MAarHUTHOW WHIYKLMH IOJIS MOCTOSHHBIX MArHUTOB. MarHUTHOE MOJIE MTPOBOJHUKA C TOKOM.
YKL, Kaprtuna nuHMiI MTHAYKIIMM MarHUTHOTO TOJISI JJIMHHOTO MPSAMOIr0 MPOBOJHUKA U 3aMKHYTOI'O KOJIbLIe-
BOI'O NIPOBOJHUKA, KaTyIIKU ¢ TokoM. OnbIT Opcreaa. BanmoaeilictBue npoBoJHUKOB ¢ TOKOM. Cuiia
Awmrnepa, ee MoayJib U Hanpasienue. Cuna JlopeHua, ee MOaysb U HanpasiieHue. [[BukeHue 3apsKeH-
HOM YacTULIbI B OTHOPOAHOM MarHUTHOM noje. Pabora cuinel JlopeHua. SIBieHue 31€KTpOMarHuTHOM
nHAyKUud. [1oTOK BeKTOpa MarHUTHOM MHAYKLIMU. DIIEKTPOIABUKYIIAS CHJIa MHIYKUUU. 3aKOH 3JIEK-
TpoMarHuTHOM uHAyKIMU Papanes. BuxpeBoe anekTpuueckoe mose. IeKTpOABMKYIIask CUla HHIYK-
LIMU B IIPOBOJHHUKE, ABUKYIIEMCS ITOCTYNIATEIbHO B OAHOPOJHOM MarHuTHOM moje. [Ipasuno Jlenua.
NunykTuBHOCTD. fIBIIEHHE CaMOMHAYKIIMU. DJIEKTPOJBIDKYIIAS CHJIA CAMOMHIYKIIMH. DHEPrUs Mmar-
HUTHOT'O TOJISI KATYIIKU C TOKOM. DJIEKTPOMAarHUTHOE MOJIe
IIpakTueckue 3aHsATHUS
[TpakTuueckue paboTsl: M3ydueHre MArHUTHOTO TIOJISI KATYIIKU C TOKOM.
TexHuuyeckue ycTponCTBa M MPAKTUYECKOE NPUMEHEHHUE: IMOCTOSHHBIE MArHUTHI, 3JEKTPOMArHUTHI,
3JIEKTPOJIBUTATEIb, YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHI, MHAYKIIMOHHAS 1T€Yb
Pasnea 5. Kosie6anus 1 BOJIHBI 18
Tema 5.1 Mexa- | Coaep:xanue yueOHOro Mmarepuasa 4 OK 01
HUYECKUE Konebarenpaast cucrema. CBoOOMHBIE MexaHHUeckue konebanus. ['apmonmueckue konebanus. [le- OK 02
1 DJIEKTpOMAr- | puoJj, 4acToTa, aMIUIUTyaa U ¢aza koneOanuil. [IpykuHHBIN MasTHUK. MaTteMaTnyeckuil MasiTHUK. OK 04
HUTHBIE KONeOa- | YpaBHeHHE rapMOHHYECKUX KoneOanuii. [IpeBpalleHue sHepruy IpyH rapMOHUYECKUX Konebanusx. Ko- OK 05
HI ST nebaTenbHbI KOHTYP. CBOOOHBIC AJICKTPOMArHUTHBIC KOJIEOAHUS B MICATbHOM KOJIe0aTeThbHOM KOH- OK 07

Type€. Amnanorus MCKAY MCXaHUYCCKUMHU U 3JICKTPOMArHUTHBIMU KOJICOAHHSIMH. (DopMyna Tomcona.
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3aKOH COXpaHEHMs YHEPrHH B HJCAIBHOM KoyleOaTenbHOM KOHType. IIpencTaBiieHne o 3aTyXarolux
Kosie0aHusAX. BeIHY)XJeHHble MeXxaHU4yeckue KojebaHus. Pe3oHaHnc. BbIHyXIE€HHbIE 3JIEKTPOMarHuT-
Hble KoneOanus. [lepemennbii ToOk. CHHYCOMIAIBHBIA NEPEMEHHBIH TOK. MOITHOCTh MEPEMEHHOTO
TOKa. AMIUIMTYJJHOE U JAEUCTBYIOIEEe 3HaUEHNEe CUJIbI TOKa M HanpsbkeHus. Tpanchopmatop. Ilpous-
BOJICTBO, IIepeIayua 1 MoTpedIeHne FIMEKTPUIECKON SHEPTrUH. DKOJIOTHUECKUE PUCKU TIPH IPOU3BOJICTBE
aneKTpuyecKor s3Hepruu. KynpTypa ucnosabp30BaHus 2JEKTPOIHEPTUU B IOBCEJHEBHOM KU3HU

[IpakTHyecKue 3aHsATHS

IIpakTnyeckue padotsl: MccaenoBanue 3aBUCUMOCTH HepUOJa MajbIX KoJeOaHUIl rpy3a Ha HUTU OT
JUIMHBI HUTH U MaccChl rpy3a. TeXHHYecKkue yCTpouCTBa U MPAKTUYECKOE IPUMEHEHHE: JIEKTPUIECKUI
3BOHOK, I'€HEpaTOp MIEPEMEHHOI0 TOKA, JIMHUU DJICKTpOoIepe1ay

Tema 5.2 Mexa-
HUYECKHE

U DJIEKTpOMar-
HUTHBIE BOJHBI

Conep:xanue yueOHOTo MaTepuajia

Mexanuyeckue BOJHBI, ycioBHs pacnpoctpaneHus. Ilepuon. CkopocTs pacnpoCTpaHeHUs W JJIMHA
BoJTHEL. [Tomepeunbie 1 nmpo10JibHEIC BOJIHEL. HTepdepeHus U Tudpakius MEXaHHIECKUX BOJTH. 3BYK.
CkopocTtb 3ByKa. I pomMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa. DJI€KTpOMarHUTHbIE BOJTHBI. Y CIIOBHS
W3JIyYCHUS JIEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTauus BekTopoB E, B, v B 3jIeKTpOMarHuTHoOM
BosiHE. CBOICTBA AJIEKTPOMArHUTHBIX BOJH: OTpa)KEHUE, TPETOMIICHUE, TONApU3alus, TudpaKkius, UH-
tephepentius. CKOpOCTh JIEKTPOMarHUTHBIX BOJIH. [llkama snexkTpoMarHUTHBIX BOJIH. [IpumeHeHUe
ANEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [IpyHIMIIBI painocBs3u U TeneBuaAeHus. Paguonokarus.
DNeKTPOMarHuTHOE 3arpsi3sHEHUE OKPYIKAIOIIEH CpeIbl

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTnueckas pabota: TexHHMuecKHe YCTPONCTBAa M MPAKTHUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE HH-
CTPYMEHTBI, YJIBTPAa3ByKOBasi AMATHOCTHKA B TEXHUKE U MEAULIMHE, Paiap, paAUONIpUEMHHUK, TEIIEBU30D,
aHTeHHa, TesniepoH, CBY-neup

Tema 5.3
Onrtuka

I'eomerpuueckas onruka. [IpsmMonnHeliHOe pacipOCTpaHEHUE CBETA B OJHOPOAHOM cpene. JIyu cBera.
Toueunslit ucTounuk cBeta. OTpaxkeHHe cBeTa. 3aKOHbI OTpakeHus cBeta. [locTpoenune nzobpaxeHuit
B IJIOCKOM 3epkajie. [Ipenomiienue cBeta. 3aKoHbI IPEeOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTesb mpe-
nomiienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHplil yroa MoJHOrO BHYTPEHHETO OTPAKEHHS.
Hucniepcus cBera. CioxHbIN cocTaB 6enoro cBeta. L{per. Cobuparommue 1 paccenBarolye JuH3bl. ToH-
Kast JinH3a. POKYyCHOE pacCTOsIHUE M ONTHUYecKas cuiia TOHKOM ynH3bl. [locTpoenne nsolOpakeHuil B
COOMpAIOIIMX U pacceuBarOMIMX JHUH3aX. DopMysia TOHKOW JIMH3BIL. YBEIWYEHHE, JaBaeMOe JIMH3O0M.
[Ipenensl NPUMEHUMOCTH reoMeTprueckoi onTuku. BonHosas ontuka. Matepdepenuus cera. Kore-
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PEHTHBIC UCTOYHHUKH. Y CIIOBHSI HAOIIOJCHUS MAaKCUMYMOB 1 MUHUMYMOB B HHTEP(EPEHIIMOHHOM Kap-
THHE OT JBYX CHUH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB. [udpakuus csera. JudpakinuonHas pemierka.
YcnoBue HaOMIOAEHUS TJIABHBIX MAKCUMYMOB MPH NaJICHUM MOHOXPOMAaTHYECKOTO CBeTa Ha Iu(pak-
LHUOHHYIO pemieTky. [lonspuzanus ceera

[IpakTrueckue 3aHATHS

[TpakTuyeckue padoter: Habmogenue nucnepcun cBeta. TeXHUUECKne yCTpOWCTBA U MIPAKTHYECKOE
IIPUMEHEHME: OUKH, JIyTa, (poToannapaT, IPOSKIMOHHBIN annapar, MUKPOCKOII, TEIECKOI, BOJIOKOH-
Hasl ONTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJIIPOU, TEIECKOI

Pa3nen 6. OcHOBBI crIeUAIbHONH TEOPUHM OTHOCUTEIBLHOCTH 2 OK 01
Tema 6.1 Coaep:kanue y4e0HOro MaTepuasia 2 OK 02
OCHOBBI T€OpHH | 'paHMIbI IPUMEHUMOCTH KJIACCUYECKOM MeXaHUKHU. [10CTy IaThl CIENUaibHON TEOPUH OTHOCHTENLHO- OK 04
OTHOCUTCIIBHO- | CTH: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETa B BAKYyME, IPUHLUII OTHOCUTEIBHOCTH ODNHINTEHHA. OK 05
CTH OTHOCHTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHH M COKpALICHUE JJIUHBL. DHEPIUs U UM- OK 07

IIyJIbC PEISATUBUCTCKON dacTulpl. CBA3b MAcChl ¢ SHEPTUEH U UMITYJIbCOM PEJISATUBUCTCKON YaCTHLIBI.
DHeprus noKosi cBOOOIHONM YaCTULIbI

Pasnen 7. KBanroBasi pusnka 12
Tema 7.1 Coaepsxanue y4eOHOro MmarepuaJia 4
DNIEMEHTHI KBaH-| dotonsl. ®opmyna [Tnanka cBsa3u sHepruu GOTOHA C MO YACTOTOM. DHEPrus U UMIyIbe Gporona. OT-

TOBOI ONTHKH KpbITHE U HccnenoBanue pororddexra. Onbitel A.I'. CtoneroBa. 3akoHbl GoTorddexra. YpaBHEHHE
Ditamreiina s porodrddexra. "Kpacnas rpanuna” pororddekra. laBnenue ceera. Onwite [1.H. Jle-
OeneBa. XuMHuecKoe JieiicTBre cpera. TexHHuuecKue yCcTpoicTBa U MpakTHUECKoe MpUMeHeHue: (HoTo-
9JI€MEHT, POTOJATUYHK, COJTHEUHAsl OaTapesi, CBETOIMO

Tema 7.2 Conep:xanue yueOHOTo MaTepuasia 4

Ctpoenune atoma| Mogens atroma ToMcona. Onbithl Pesepdopaa 1o paccesiHuio -4actull. [lianerapHas MOJIENb aToMa.
[Tocrynater bopa. U3nydenue u nornomieHue GOTOHOB IIPU MEPEXO0/I€ aTOMA C OJIHOTO YPOBHSI SHEPTUU
Ha npyroi. Bunel ciektpoB. CiekTp ypoBHEW 3HEPTrUM aTomMa BoJ0po/ia. BoHOBBIE CBOMCTBA YaCTHII.
Bonnsl ne bpoiins. KopnyckynsapHo-BonHOBOM Ayanu3M. CIIOHTaHHOE U BBIHYKACHHOE U3yueHue. {u-
(bpaxius IEKTPOHOB B KpUCTAJIaX. Y CTPONCTBO M MPUHIUT paboThI Ja3epa. TexHuueckue ycTpoicTra
U MPAKTUYECKOE MPUMEHEHHE: CIIeKTPAJIbHBIN aHaU3 (CIIEKTPOCKOI), Jla3ep, KBAHTOBBIM KOMIBIOTEP
IIpakTnueckue 3aHATHS
[IpakTnueckas pabora: HabmoneHue nuHeiiuaToro crnekrpa

Tema 7.3 Coaeprxanue y4eOHOro MaTepnasa 4
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ATOMHOE AP0

OKCIEpUMEHTHI, JOKa3bIBAIOIIHNE CII0KHOCTb CTPOEHUS pa. OTKpbITHE paguoakTUBHOCTH. OnbIThI Pe-
3epop/a Mo OMPEEIICHUIO0 COCTaBa paJloaKTUBHOTO u3nydeHusi. CBoiicTBa anbda-, 6era-, raMMa-u3-
JyuyeHus. BiusHue paanoakTUBHOCTH Ha UBbIE opraHu3Mbl. OTKpbITHE IPOTOHA U HelTpoHa. Hyk-
JIoOHHas MoJienb sapa ['eizenOepra-MBanenko. 3apsia sapa. MaccoBoe uncio sapa. Mzoronsl. Anbda-
pacnaz. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. I'aMmma-u3inydeHue. 3aKoH paJuoaKTUBHOIO pac-
naja. DHEprus CBSI3U HYKIIOHOB B szpe. SAnepHsie cuibl. Jlepext macchl siapa. Snepusie peakiuu. Jle-
JICHHE U CUHTE3 sifiep. A nepHslii peaktop. Tepmosnepusiii cuaTtes. IIpo0ieMsl 1 epCIeKTUBBI SASPHOIN
SHEPTreTUKU. DKOJIOTMYECKUE aCIEKThI AIE€PHON IHEPreTUKH. JIeMEHTapHble YacTUllbl. OTKpBITHE TO-
3UuTpoHa. MeTo bl HaOJIIOIEHUsI M PErUCTPAlluU 3JIEMEHTApHBIX YacTull. DyHaaMeHTalbHbIE B3aUMO-
neiicrBusi. EqHCTBO (hn3nueckoil KapTUHBI MUpa

[IpakTHyecKue 3aHsATHS

[IpakTrueckue padotsl: MccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (GoTorpadusim).
TexHn4ecKkue ycTpoucTBa U IPAaKTUYECKOE IPUMEHEHUE; JO3UMETP, Kamepa BUiibcoHa, SaepHbIN peak-
TOp, aTOMHast bomba

Paznea 8. DiieMeHTBHI ACTPOHOMMY U ACTPOPU3MKH 10
Tema 8.1 Conep:xanue yueOHOro MaTepuaJia: 10
DIIEMEHTBI aCT- | DTambl Pa3BUTHs aCTPOHOMUU. [IpHKIIaHOE M MUPOBO33PEHUECKOE 3HAUEHHE aCTPOHOMMU. Bu 3Be311-
[POHOMUH Horo HeOa. Co3Be3aus, SIpKME€ 3BE€31bl, INIAHCTHI, X BUIUMOC NBHIKCHHUC. Conneynas cucrema. Ilna-

U acTpOU3UKU

HeTbl 3eMHOM rpymnnsbl. [Inanersi-rurantel. Mansle Tena ConHeuHolt cuctemsl. ComnHile, potocdepa u
atmocdepa. Comneynasi akTuBHOCTh. Mcrounuk sHeprun ComnHIA U 3Be31. 3BE3]Ibl, UX OCHOBHBIE Xa-
pakTepucTuku. /lnarpamma "crieKTpalbHBIN KJ1ace - CBETUMOCTB'. 3B€3/1bI TJIaBHOM I1OCIIEJ0BATEIBHO-
CTH. 3aBUCUMOCTH "'Macca - CBETUMOCTB" JIJIsl 3B€3]1 TJIAaBHOM MocieoBaTeIbHOCTH. BHYTpeHHee cTpo-
enue 3Be31. COBpEMEHHBIE MPEACTABIEHUS O MIPOUCXO0XKACHUN U 3Boaounu CosHLA U 3BE3/. JTalbl
*Ku3HH 3Be31. Mneunsii [1yTe - Hamra ["amaktuka. CriupaiibHast CTpyKTypa ['anakTuku, pacrpeaesieHue
3Be3], ra3a u noutd. [lonoxenue u apmwkenue Connua B ['anaktuke. Tunsl ranaktuk. [Inockas u coe-
puueckas noacucteMsl ['anaktuku. Paguoranaktuku v kBa3zapbl. UepHbIe ObIPHI B sIpax rajakTuk. Bee-
nenHas. Pacimmpenue Beenennoii. 3akon Xa00ma. Paz6eranue ramaktuk. Teopust bonbmioro B3phsiBa.
PenukroBoe m3nyuyenue. MacmrtabHast cTpykTypa Bceenennoil. Meraranaktuka. Hepemennsie mpo-
6J1eMbI aCTPOHOMUU

OK 01
OK 02
OK 03
OK 05
OK 07
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[IpomexyTouHas arrectanus (qudd. 3a4€r)

Bcero:

110
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2.3.1 KoHTpoJ/Ib U OlleHKA Pe3y/JIbTATOB OCBOCHUS TUCIUILIUHBI

KOHTpoJIb 1 OlleHKA PACKPBIBAIOTCS Yepe3 YCBOCHHBIE 3HAHUS U IPHOOPETEHHBIE 00YYatOIIH-
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. Temnr 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 JIeATSIIHHOCTH OHTAJILHBIN OIIPOC;
Paznen 7. Temst 7.1, 7.2, 7.3. dp poc;
9 b
HaOJIFO[eHUE
Pa3gen 8. Tema 8.1
P T 11 3a BBIIIOJIHEHHEM 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
_ | Paznen 4. Temr1 4.1.,4.2., 4.3.
npodeccuoHalbHOE M JIMYHOCT A » Gz, (peliienue  KagecTBeH-
Hoe pasButHe, npeanpunnma- | Pasuen 8. Tema 8.1 X
TEIBCKYIO0 NIESITENIbHOCTD
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. Temnr 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/I TIO3HAHUS, €T0 BO3MOKHOCTH 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. [ paHuIIbl IPUMEHUMOCTH (PU3UYECKHX 3aKO0-
HOB. [ToHsiTHE O PU3HMUECKON KapTHHE MUpa. 3HaUeHUE (DU3UKH TTPU
ocoernu npodeccuii CI1O u cnenmansaoctet CIIO.
2 MexaHnka Kunemaruka. Mexannueckoe neuxenue. [lepememenue. [Iyts. Cxo- | Y, KP

pocTb. PaBHOMEpHOE NPSMOIMHENHOE IBUKEHHE. Y cCKOopeHue. 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 konebanus. JInneltHble MeXxaHUYeCcKHe
KojeOaTenbHble cucTeMbl. [IpeBpaliienue sHepruu npu Kojaedarenb-
HOM JiBHKeHNH. CBOOOIHBIE 3aTyXalolue MeXaHnueckue Koneba-
Hus. BeIHYX/1IeHHbIe MeXaHNYecKHe KojeOaHus. 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 I10JIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON Teopur. Paszmepsl
U Macca MOJIEKYI U aToMoB. bpoyHoBckoe apmwkenue. uddysus.
Cuiel 1 3HEPIUst MEKXMOJIEKYJISIPHOTO B3auMoaencTeusa. Ctpoenue
ra3o00pa3HbIX, KUAKUX U TBEPIBIX Tesl. CKOPOCTH IBUKEHUS MOJIe-
KyJ ¥ ux usmepenue. Mneaneusii ra3. JlaBnenue raza. OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KHHETHYECKOU TeOpuH razos. Temmepa-
Typa U ee u3MepeHue. ['a3oBble 3aKoHbl. AOCOIIOTHBIN 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 cBeta. [lomHoe BHyTpeHHee OT-
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.

OcHOBHI cIIe-
MAaTEHON

TEOPHUH OTHO-
CHUTEJILHOCTHU

['paHMIIBI TPUMEHNMOCTH KJIACCUYECKON MeXaHUKHU. [locTynmaTel cre-
IHAAIIBHON TEOPUN OTHOCHUTEIBHOCTH: HHBAPUAHTHOCTH MOJYJISI CKO-
pocCTH cBeTa B BaKyyMe, IPUHILIUII OTHOCUTEIBHOCTH DWHIITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHH U CO-
KpalleHHEe JUIMHBI. DHEPIHs U UMITYJIbC PENATUBUCTCKON YaCTHIIBI.
CBs13b MaccChl ¢ YHEPTUEH U UMITYJIbCOM PEISTUBACTCKON YaCTHUIBI.
DHeprus MoKosi cBOOOTHOM YaCTUIIBI

KBauroBas
dbuzuka

KBanrtoBas ontuka. TernoBoe usnydenue. Pacnpenenenre sHeprum B
crekTpe abcoatoTHO uépHoro Tena. KBantosas runoresa [lnanka.
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®dotonbl. BHenmnuii hoTosnexkrpuueckuii 3pdext. BayTpennui ¢o-
toa(pdekt. Tunsl porosnementos. Jlapnenue crera. Ilonstue o kop-
IIyCKYJISIPHO-BOJIHOBOM npupoe cBera. Pusuka aroma. Pazsurtue
B3IJIS7I0B HAa CTPOEHHE BELECTBA. 3AKOHOMEPHOCTU B aTOMHBIX CIIEK-
Tpax Bojopoza. Snepuas monens atoma. OnbITel J. Pesepdopaa.
Mopgens aroma Bogopoaa no H.bopy. ['unoresa ne bpoitns. CootHo-
meHue Heonpenenéunocten ['elizenoepra. KBaHTOBBIE T€HEPATOPHI.
Mogpens atoma Tomcona. OnbiTsl Pesepdopaa mo paccesHuto -ya-
cruil. [Lnmanerapuas moaens aroMa. [locrynatel bopa. M3nyuenue u
norJomeHue (GoToHOB MpU NMEPEXoie aToMa ¢ OJJTHOTO YPOBHS SHEp-
ruv Ha pyroi. Buael cnektpoB. CrieKTp YpOBHEH 3HEPTUM aToMa
BoJiopoaa. BonHoBeie cBolicTBa yactull. Bosasl ne bpoinsa. Kopmyc-
KYJISIPHO-BOJIHOBOM ayanu3M. CHOHTaHHOE U BBIHYKJIEHHOE U3JTyue-
Hue. Jludpakius 3JeKTPOHOB B KpUCTAIUIAX. Y CTPOUCTBO U TIPUHIIMIT
paboTsl nazepa. TexHndyeckue ycTponcTBa U MPaKTUYECKOE IPUMEHE-
HUE: CIEKTPaJIbHBIM aHaIM3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOM-
MBIOTEP. DKCIIEPUMEHTBI, I0KA3bIBAIOLIUE CIOKHOCTh CTPOEHUS
sapa. OTkpeiTHE paguoakTuBHOCTU. OnbIThl Pe3epdopaa no onpee-
JICHUIO COCTaBa PaMOAKTUBHOTO u3nyueHus. CBoicTBa anbda-,
OeTa-, raMmMa-u3nydeHus. BiausiHue painoakTUBHOCTH Ha KUBBIE Op-
ranu3Mbl. OTKpbITHE NPOTOHA U HeWTpoHa. HykiloHHas Mozenb sipa
Ieitzenbepra-MBanenko. 3apsia ssapa. MaccoBoe uuncio siapa. M3o-
Tombl. Anbda-pacnan. DNeKTpOHHBINA U MO3UTPOHHBIN OeTa-pacna.
Namma-uznmydenue. 3akoH paJJMOaKTUBHOIO pacrajga. DHEprus CBs3U
HYKJIOHOB B sifipe. Snepubie cuibl. Jledekt Macco sipa. SnepHbie
peakuuu. [lenenne u cunTe3 saep. AnepHeii peakrop. Tepmosiaep-
HbIH cuHTe3. [Ipo6iieMbl U epPCTeKTUBHI AEPHOIN SHEPTeTUKU. JKO-
JIOTUYECKUE ACTIEKTHI SIIEPHON SHEPreTUKU. DJIeMEHTapHbIE Ya-
ctuibl. OTKpBITHE TO3UTPOHA. MeToAbl HAOMIOIEHUS U PETUCTPALINH
3JeMeHTapHbIX yacTull. yH1aMeHTaabHble B3aUMOIeCTBUS. Ennn-
CTBO (pu3MUecKOr KapTHHBI MHUpa

DIIeMEHTHI
aCTPOHOMHUHU
u acTpodu-
3UKH

Dtanbl pa3BuThs acTpoHoMuH. [IpukiagHoe 1 MUPOBO33PEHYECKOE
3HaueHue acTpoHoMuH. Bua 3Be3aHoro Heba. Co3Be3ausi, spKue
3BE3JIBI, INTAHESTHI, UX BUAUMOE ABIkeHKe. CoJIHEUHAs CUCTEMA.
[Inanetsl 3eMHO# Tpynnsbl. [InaneTsi-rurantel. Mansie Tena ConHeu-
Hout cuctemel. Comuiie, hotocdepa u armochepa. ComHeIHAs] aKTHUB-
HOCTh. McTounuk sneprun CoiHIa U 3B€37. 3BE3/bl, UX OCHOBHBIE
XapakTEepUCTUKHU. /lnarpaMma "CreKTpaabHBIN KIacc - CBETUMOCTD'.
3Be3/1bI IJIaBHOH ITOCIIEIOBATECIFHOCTH. 3aBUCUMOCTh "'Macca - CBETHU-
MOCTB" JIJ1s1 3B€3]] IJITaBHOW MOCIIeI0BATENbHOCTH. BHYyTpeHHEe cTpoe-
Hue 3Be3/1. COBpeMEHHbIE TPEICTABICHUS O TPOUCXOXKICHUH U 3BO-
monuu CoJiHIIA ¥ 3B€3/1. DTanbl )KU3HH 3Be31. Mueunsrii [1yTs -
Hama ["anaktuka. CniupanbHas cTpykTypa ["anakTuku, pacnpenene-
HHE 3Be3]1, ra3a u neln. Ilomoxenne u aemxenne Comaia B ['amak-
tuke. Tunbl ranaktuk. [Inockas u chepuueckas noacuctemsl I anax-
TUKH. Pagrioranaktuku u kBazapbl. YepHbIe ABIPHI B SApPaX TaaKTHK.
Bcenennas. Pacumupenue Beenennoil. 3akon Xa66ma. Pazberanue ra-
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naktuk. Teopust bonbiioro B3peiBa. PenukroBoe nzinydenue. Mac-

mrabHas cTpykTypa Beenennoii. Meraranaktuka. Hepemenusie mpo-

OeMBI ACTPOHOMUH

Ipumeuanue: T— mecmuposanue, P — nanucanue pechepama, Y — ycmuwiti onpoc, KP — konmponvHas
paboma

2.4.2. 3aHATHSA CEMHUHAPCKOTO TUIIA

pas-
Jena

Haumenosa-
HUE pa3JIeJIoB
A TEM

Coneprxanue pasjaena

®opma
TEKYIIIEro
KOHTPOJIS

1 cemecmp

BBeneunue

®dusnka — QyHIaMEHTaIbHAS HAyKa O MPUPO/IE.
EcTtecTBeHHO-Hay4YHBIN METO/] IO3HAHUSI, €0 BO3MOKHOCTH U I'pa-
HULbI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHUsI B IIpoLiecce TO3Ha-
HUS pUpoIbl. MoaenupoBanne GU3NIECKUX SBICHHUH U TpoOIIec-
coB. Ponb 3kcniepumenTa 1 TEOpUH B NpoLiecce NO3HAHUS MIPU-
ponsl. dusnyeckas BenuuuHa. [lorpemmnoctn namMepenuit Gpusmde-
cKuX BennuuH. Pusnyeckue 3akoHbl. ['paHUIBI IPUMEHUMOCTH
¢busnveckux 3akoHOB. [loHATHE O PU3NUECKON KapTHHE MHPA.
3Hayenue Gusuku npu ocsoeHuu npodeccuit CIIO u crenuanbHo-
creii CIIO.

vV, T

Mexanuka

Kunematuka. Mexannueckoe nuxenue. [lepemenienue. [1yTh.
CkopocTb. PaBHOMEpPHOE NIPSAMOJIMHENHOE JBUKEHHUE. Y CKOPEHUE.
PaBHOnEpemeHHOe npsiMoninHeHOE JBMKeHne. CBOOOIHOE Majie-
Hue. J[BikeHue Tena, OpOIIeHHOTO MOJI YTIIOM K TOPU30HTY. Pas-
HOMEPHOE IBUKEHHE 110 OKPYKHOCTH.

3axkoHbl Mexanuku Herorona. [lepBsiii 3akoH Herotona. Cuia.
Macca. Umnynsc. Bropoit 3akon Hetorona. OCHOBHOM 3aKOH
KJ1accuueckor quHaMuku. Tperuit 3akoH HeroToHa. 3akoH Bce-
MUpHOTO TsAroTeHus. ['paButanmonHoe noxie. Cuna tsxkectu. Bec.
Crnioco6s1 n3mepenust macchl Tea. CHUiTbl B MEXaHHKE.

3aKOHBI COXPAHEHUS B MEXAHHUKE. 3AKOH COXPAHEHUS UMITYJIbCA.
PeaktuBHOe nBMkenue. Pabora cuinbl. PaboTa moTeHIIMaIbHBIX
cui. MoutHocts. DHeprusa. Kunetnueckas sneprus. [loteHuunans-
Hasl SHEprus. 3aKOH COXPaHEHMsI MeXaHH4ecKou sHepruu. [Ipnme-
HEHUE 3aKOHOB COXPAHEHUS.

JlemoHCTpanuu

3aBHCHMOCTh TPAEKTOPUHU OT BEIOOPA CUCTEMBI OTCUETA.

Buapl MexaHU4eCKOro JBUKEHUSI.

3aBUCUMOCTh YCKOPEHHUSI TeJla OT €r0 MacChl U CUJIbI, IEHCTBYIO-
el Ha teno. CioKeHue Cuil.

PaBeHCTBO ¥ MPOTUBOIOJIOKHOCTh HAIPABJICHUS CUIT JEHCTBUS U
MPOTHBOICUCTBUS. 3aBUCUMOCTh CHJIBI YIIPYTOCTH OT nepopma-
uuu. Cuiiel Tpenus. HeBecomocts. PeaktuBHoe aBmxenue. Ilepe-
XO/J1 TTIOTEHITUATBFHOW SHEPTUH B KHHETHYECKYIO 1 OOPaTHO.
Mexanunueckue konebanus. KonebarenpHoe aBmxenue. I'apmonu-
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yeckue kojiebanusa. CBoOOHBIE MEXaHUYECKHE KOoleOanus. JIu-
HEHHBbIC MEXaHUUYECKUE Koyie0aTenbHbIe cucTeMbl. [IpeBparieHrne
SHEPTUU MpH KosiebaTenbHOM JBHKeHUH. CBOOOIHbIE 3aTyXat0-
e MeXaHN4ecKHue KoneOaHus. BeIHY ) /I€HHbIC MEXaHHYECKUE
KoJeOaHusl.
VYupyrue Bonnsl. [lonepednsie U IpOJOJIBHBIE BOJIHBL. XapaKTepH-
CTUKH BOJIHBI. Y paBHEHHE IJIOCKOM Oeryiieit BosHbl. MHTEpde-
penrus BosH. [loHsaTHe 0 Audpakuy BOIH. 3BYKOBBIE BOJIHBI.
YIbTpa3ByK U €ro NpuMeHEHHeE.

3 Monexysp- OCHOBBI MOJIEKYJIIPHO-KMHETUUYECKOH Teopuu. M neanbHblii ras. v, T
Hast ¢uszuka u | OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. Paz-
TepMOIMHA- MepBI U Macca MOJIEKYJ 1 aTOMOB. bpoyHoBckoe nBrxenue. ud-

MHUKa ¢by3us. Cuibl U SHEPTUS MEKMOJIEKYIIPHOTO B3aUMOICHCTBUSI.

CrtpoeHue ra3000pa3HbIX, KUJIKUX U TBEPAbIX TeJd. CKOPOCTH J1BU-
YKEHUs MOJIEKYJ U UX u3Mepenue. MneanbHslii ras. /laBnenue rasa.
OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH T'a30B.
Temnepatypa u ee uzmepenue. ['a3oBbie 3aKOHBI. AOCOTIOTHBIM
HYJIb TEMIIEPATYPBL. TepMOIMHAMHUUYECKAs IIKala TEMIIEPATYPBI.
VYpaBHeHHE COCTOSIHUS UACAIbHOTrO ra3a. MosipHas ra3oBas 1o-
CTOSIHHASI.

OcHoBbI TepMOAMHAMUKH. OCHOBHBIE IOHATHS U ONIPEACICHUS.
BryTpeHHss dHeprus cucteMbl. BHyTpeHHsIS SJHEPrUs UIACAIBHOTO
raza. Pabota u Terora xak ¢popMbl iepeayu suepruu. Temnoem-
KOCTb. Y JIebHasl TEIJIOEMKOCTh. Y paBHEHHUE TEIJIOBOrO OaJiaHca.
IlepBoe Havano TepMoIMHAMUKH. AuabaTHbI mponecc. [Ipun-
U1 gercTBus TeroBor Mamunbl. KITJI TermoBoro apurarens.
Bropoe Hauano repMoarHaMuky. TepMoarMHaMUYeCKas IIKaja
TeMIlepaTyp. XO0JIOAWIbHbIE MAIIUHBI. TeIIOBbIE IBUTATEIN.
OxpaHa npupoJsl.

CgoiictBa napoB. Ucnapenue u konaeHcaiusa. HaceimenHslii map
U ero cBoicTBa. AGCONTIOTHAS U OTHOCUTEIbHAS BIAKHOCTh BO3-
nyxa. Touka pocel. Kunenue. 3aBUCMMOCTh TEMIEPATYPHI KHUIIE-
HU OT AaBiieHUs. [leperpersiii map u €ro UCIoJIb30BaHUE B TEX-
HUKE.

CaolicTBa )XHIKOCTEN. XapaKTEPUCTUKA KUAKOTO COCTOSHUS BeE-
miectBa. [10BEpXHOCTHBIN CI0M KUAKOCTU. DHEPTUsl IOBEPXHOCT-
HOTO cJ10s1. SIBIEHNs Ha TpaHUIIE )KUAKOCTH € TBEPIABIM TenoM. Ka-
MAJUISIPHBIE SIBJICHUS.

CBolicTBa TBEPBIX TeJ. XapaKTEPUCTHKA TBEPIOTO COCTOSHHUS BeE-
LIECTBA. YTIPYrue CBOMCTBA TBEPABIX Tel. 3akoH I'yka. MexaHu-
YECKHE CBOMCTBA TBEPABIX Tell. TeIuioBoe pacliupeHnue TBEpAbIX
Ten v xkuakocter. [InmaBnenue u kpucrammsanus. JBuxeHue 6po-
yHOBCKUX yactull. luddysus. MI3smeHeHnue naBieHus raza c usme-
HEHUEM TeMIIepaTyphbl IPH MOCTOSHHOM o0beMe. M3oTepmuye-
CKuil ¥ n300apHbIi mporecchl. Mi3MeHeHne BHYTpeHHEH SHEepruu
TeJ MPH coBepIlieHnn paboThl. Kunenue Boabl Ipy MOHMKEHHOM
JTaBJICHUHU. SIBJIEHUS IOBEPXHOCTHOT'O HATSKEHUS U CMAauMBaHUS.
Kpucransl, amopdHble BeLeCTBa, )KUAKOKPUCTAUINYECKHUE Tea.

31




Haumenona- ®opma
Pa3- | gue pasmenon ConepskaHue pasaeia TEKyIIero
Aena U TeM KOHTpOJISA
4 DIEeKTpoArHA- | DIEKTPUYECKUN TOK B METaIax. DJIEKTPOHHBIN ra3. PaboTa BbI- VY, KP
MUKa X0J1a. DIEKTPUUYECKUM TOK B DJIEKTPOIUTAX. DIEKTPOJIU3. 3aKOHbI

®apages. [IpuMmeHeHre 3JeKTPoJIn3a B TEXHUKE. DIICKTPUUECKUI
TOK B raszax u Bakyyme. Monusanus rasa. Buasl razoBbIx paspsi-
n0B. [Tonstue o mnazme. CBoiiCTBa M NPUMEHEHHUE SJIEKTPOHHBIX
MyYKOB. DIEKTPUYECKHUNA TOK B OTYNpoBoaHUKaX. CoOCTBEeHHAS
[IPOBOIUMOCTD MOIYIPOBOIHUKOB. [10ynIpOBOTHUKOBBIE TIPH-
OOpBL. DIEKTPUUYECKOE MOJIE. DIEKTPHUSCKUE 3apsabl. 3aKOH CO-
xpaHeHus 3apsana. 3akod Kymnona. Dnektpudeckoe nosie. Hamps-
KEHHOCTB JIEKTpUUecKoro noiis. [IpuHuun cynepno3unuu mnosieu.
PaGora cun anexkTpocraruueckoro nois. [Torennuan. Paznocts
MIOTEHIIUAJIOB. DKBUIIOTEHIIUAJIbHbIE TOBEPXHOCTU. CBSA3b MEKIY
HaIPsYKEHHOCTBIO U PA3HOCTHIO MOTEHLIUATIOB JIEKTPUUECKOTO
noJisd. JIuaneKTpuku B 3nekTpuueckom nosie. [onspuzanus au-
31eKTpuKoB. [IpoBonHMKY B AnekTpuueckom nojie. KonaeHca-
TOPbI. DHEPIUsl 3aps’KEHHOT0 KOHJIEHCATOpa. DHEPIUs AIeKTpUuye-
CKOTO MOJIsl. 3aKOHBI TOCTOSTHHOTO TOKA. Y CIIOBHSI, HEOOXOIUMBIE
JUIsl BOSHUKHOBEHHUS U OJAEpKAHU dJIEKTpUuecKoro Toka. Cuna
TOKa ¥ IJIOTHOCTH TOKa. 3akoH Oma 11 yyactka nenu 6e3 3/1C.
3aBUCUMOCTbD JIEKTPUUYECKOIO COMPOTUBIIEHUS OT MaTepuara,
JUIMHBI U TJIOIAU OTIEPEYHOr0 CEUCHUSI IPOBOAHUKA. 3aBUCH-
MOCTb 3JIEKTPUUYECKOTO COIIPOTUBIICHHSI IPOBOJHUKOB OT TEMIIE-
paTypsl. DIEKTPOABUKYLIAsl CUJIa HICTOYHMKA TOKa. 3akoH OMma
Juis nosHo# nenu. CoearHeHne NpoBoAHUKOB. CoelMHEeHNE uc-
TOYHHUKOB 3JIEKTPUUECKON SHEpTruu B OaTapero. 3akoH Jxoyns—
Jlenna. PaGoTa 1 MOIITHOCTB AJIEKTPUUIECKOTO TOKa. TemioBoe
NENCTBHE TOKA. DNEKTPUYECKUI TOK B ITOJIYIIPOBOJHUKAX.
MarnuTtHoe nosue. BeKTop MHAYKIIMU MarHUTHOTO 1oJjs. JlelicTBue
MarHMTHOTI'O IOJISl Ha NPSAMOJIMHENHBIN IPOBOJAHUK C TOKOM. 3a-
KoH Amnepa. BaumogeiictBue TokoB. MaruutHslil notok. Pabora
I10 NMEPEMEILEHUIO TPOBOAHUKA C TOKOM B MarHUTHOM Itouie. Jlei-
CTBHE MarHUTHOTO TOJISI Ha OB KYyIIHiics 3apsa. Cuna JlopeHra.
Omnpenenenne yeabHOro 3apsaaa. DJIEKTPOMAarHUTHasE MHTyKIUS.
DnexTpoMarHuTHas MHAYKIMs. BuxpeBoe anekTpuieckoe mode.
CamMounHayKuusa. DHEprus MarHUTHOTO TIOJIS.

B3anmoperictBre 3apsikeHHBIX Tell. [[pOBOTHUKY B DJIEKTpHYe-
CKOM 1oJe. IM3neKkTpuKy B 3JeKTpuieckoM nose. Konaencatopsl.
TemnnoBoe aeiicTBrE AMEKTPUIECKOTO ToKa. COOCTBEHHAS U TIPH-
MeCHas POBOJAUMOCTb IOITYITPOBOAHUKOB. [0y pOBOAHUKOBBIN
muon. Tpansucrtop. OnbiT Opcrena. BzaumonelicTeue npoBoIHU-
KOB ¢ ToOKaMH. OTKJIOHEHHE AJIEKTPOHHOT'O ITyYKa MarHUTHBIM T10-
JeM. DJEeKTPOIBUTATENb. DIEKTPOU3MEPUTEIbHbBIE TPUOOPHI.
OnexkrpomarauTHas HHAYKusA. Oneitel Papanes. 3aBUCHMOCTh
O/1C caMOMHIYKIIMHU OT CKOPOCTH U3MEHEHHUS CUIIbI TOKA U UH-
TYKTUBHOCTH IIpoBOAHUKA. PaboTa anekrporeneparopa. Tpanc-
¢dopmarop. DnekTpoMarHuTHbie Konebanus. CBOOOIHbIE IIEKTPO-
MarHuTHele konebanus. [IpeBparienue snepruu B KojiedaTeabHOM
KOHTYpe. 3aTyxarollue 3JIeKTpOMarHuTHele Kosiebanus. ['enepa-
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pas-
Jena

Haunmenona-
HHE pa3eioB
U TEM

Conepxanue pazzaena

®opma
TEKyIIEeTo
KOHTPOJIS

TOp HE3aTyXaIoILUX IEKTPOMArHUTHbIX KosebaHuil. BeinyxaeH-
HBIC dJIeKTpuueckue Konebanwus. [lepemennslit Tok. ['eneparop me-
peMeHHOro Toka. EMKOCTHOE M MHAYKTUBHOE COIPOTHUBIICHUS T1€-
peMeHHOro Toka. 3akoH Oma /1151 3eKTPUUYECKOM e epeMEeH-
HOTro ToKa. PaboTa 1 MOIIHOCTh IEpEMEHHOTr0 TOKa. [ 'eHepaTropbl
Toka. Toku BbICOKOM YacToThl. [lonydenue, nepenaya u pacnpee-
JIEHUE AJIEKTPOIHEPIUU. DIEKTPOMATHUTHBIE BOJIHBL. DJIEKTpOMar-
HUTHOE T10JIe KaKk 0coObIi Bu Matepun. Bubparop I'epua. OTKpsbI-
ThIN KoseOaTenbHbIi KOHTYp. [loHsTHe o paguocessu. [Ipumene-
HUE 3JIEKTPOMAarHUTHBIX BOJIH. CBOOOIHBIE U BHIHYK/ICHHBIE ME-
xaHuueckue konebanus. Pezonanc. O6pazoBanue 1 pacupocTpa-
HEHUE YIpYyrux BosH. YacToTa KosebaHuil U BHICOTA TOHA 3BYKa.
CB0OOIHBIE ANEKTPOMArHUTHBIE Kosebanus. OciuiorpaMma me-
peMeHHoro Toka. KonaeHncaTop B enu rnepeMeHHoro toka. Ka-
TyIIKa UHIYKTUBHOCTH B LIENIM IEPEMEHHOT0 TOKa. Pe3oHaHC B
MIOCJIEZI0BATEIBHON LIENH IEPEMEHHOI0 TOKa. M3nydyenue u npueM
3J€KTPOMArHUTHBIX BOJIH. PagnocBssi3b

2 cemecmp

Koinebanus u
BOJIHBI

IIpupona cera. CKOpPOCTH PacIpOCTPAHEHUSI CBETA. 3aKOHBI OTpa-
JKeHUs U npenomieHus ceera. [lonnoe orpaxkenue. JIunsel. a3
Kak onTuyeckas cucrema. Onrudeckue npudopsl.

Bonnosslie cBoiicTBa cBeta. HTepdepenius ceera. Korepent-
HOCTb CBETOBBIX Jiyueil. MuTepdepenius B Tonkux mieHkax. [lo-
Jockl paBHoM TonmuHbl. Konbia Hetorona. Mcnonb3oBanue uH-
TepdepeHLnu B Hayke U TexHuke. Judpakius ceera. Judpakuns
Ha IIEH B MapaieNnbHbIX dydyax. Judpakunonnas pemerka. [lo-
HsTHe o rojorpadun. [lonspuszanus nonepeynsix BoaH. [lomspu-
3anus cBera. J[BoliHoe mydenpenomiienue. [lonspouast. ducnep-
cus cBeta. Bunel criektpoB. CniekTpsl ucyckanus. CIeKTpsl 1o-
[JIOIIEHHUA. Y IbTpapuoIeTOBOE U UH(PPAKPACHOE U3ITyUEHHUSI.
PenTrenoBckue myun. 3aKOHBI OTPAXKEHUSI U IPEJIOMIIEHUS CBETA.
[TonHoe BHyTpeHHee oTpaxeHue. OnTHYecKrue MpruoOOpHI.
Wntepdepennus cera. Audpakuus csera. [lonsapuszanus ceeta.
[Tonydyenue criekTpa ¢ moMouisro npu3mMsl. [loaydyeHue criekrpa ¢
MOMOIIBIO AU (paKIMOHHON perieTkd. CHeKTpOCKoI.

[Toctynare! DitHTeliHA. CBSA3b MacChl U SHEPTUU CBOOOIHOI Ya-
CTHIIbl. DHEPTUS MOKOS.

OcHOBHI cIIe-
UAJILHOU TEO-
pYH OTHOCH-
TEJIbHOCTH

['paHuLIBI TPUMEHMMOCTH KJIACCUYECKOU MeXaHUKH. [TocTynarsl
CIIELIMAIbHON TEOPUU OTHOCUTEIBHOCTH: HMHBAPUAHTHOCTD MOYJISI
CKOpPOCTH CBETa B BaKyyMe, IPUHIIMI OTHOCUTEIbHOCTH DH-
mTeiiHa. OTHOCUTENBHOCTh OTHOBPEMEHHOCTHU. 3aMeIJIEHUE Bpe-
MEHHU U COKpaIleHUE JUTUHBI. JHEPTHs U UMITYJIbC CBOOOTHOM va-
ctuibl. CBSI3b MacChl ¢ SHEPTUEH M UMITYJIHCOM CBOOOIHOM ya-
CTHUIIbI. DHEPTHUS MMOKOSI CBOOOTHON YaCTHIIBI

KBauroBas
¢buznka

KBanrtoBas ontuka. Ternosoe usnydenue. Pactipenenenue sHep-
THH B clieKTpe abcotoTHO uépHoro Tena. KBantoBas runoresa
[Mnanka. ®otonbl. BHemnuit porosnekrpudeckuii 3pdexr. BayT-
pennuit poroaddext. Tumbl porosnemenTos. JlaBieHue cBerta.
[ToHsATHE O KOPIIYCKYJISIPHO-BOJIHOBOM IPUPOJE CBETA.
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Ne Hanmenona- dopma
Pa3- | gue pasmenon ConepskaHue pasaeia TEKyIIero
Aena U TeM KOHTpOJISA

®uszuka atroma. Pa3BuTre B3ris0B Ha CTPOCHHE BEILIECTBA.
3aKOHOMEPHOCTU B aTOMHBIX CIIEKTpax Bojopoja. SAaepHas Mo-
nenb atoMma. OnbiTel D. Pesepdopaa. Mojens aroma Bojgopoia 1mo
H.Bopy. I'mnotesa ae bpoiinisa. CooTHolIeHHE HEONpeaeaEHHOCTEN
I'eitzenOepra. KBaHTOBBIE reHEpaTOPHI.
8 DNIEeMEHTHI Crpoenue u pazsurue Beenennoil. Temnast Matepusi 1 TeMHas VY, KP
acTpoHoMuu U | 3Heprus. Hamma 3Be3nnas cucrema — ["anaktuka. Jlpyrue ramak-
actpousuku | Tuku. beckoneunocts Beenennoii. [lonsitue o kocmonoruu. Pac-

mupsromasics Beenennas. Mogens ropsiueid Beenennoid. Ctpoe-
Hue U npoucxoxaeHue ['anaktuk. DBosonus 38e31. ['unoresza
npoucxoxaeHus CoJHEUHON cCUCTEMBI. TepMOsiIEpHBIN CUHTES.
[Ipo6nema TepmosiaepHoit 3HepreTuku. JHeprus CoiHIa U 3Be3/.
Oosnronus 38e37. [Ipoucxoxnenrne CoOMHEYHOM CUCTEMBI.
Conneunas cucrema (Mozens). @ororpaduu miIaHeT, ClIeIaHHbIe C
kocmudeckux 30H70B. Kapta Jlynsl u mnanet. CTpoeHue U 3BOJIO-
nus Beexennoi.

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

2.4.3. IlpakTnyeckune 3aHSITHS

HanmMeHnoBaHue pas-
Jciia

ConepmaHHe MMPAKTUYICCKUX 3aHATUHN

®opma
TEKYILEro
KOHTPOJIS

1 Mexanuka

HccnenoBanne ABMKEHUS Tela MO IeHCTBUEM ITOCTOSTHHOM CHITEL.
N3yueHue 3aKkoHa COXpaHEHUs UMITYJIbCA.

CoxpaHeHHe MEXaHUYECKOW SHEPTHH MPU JBIKEHUHU Teja MO/
JIEUCTBUEM CHUJI TSIKECTU U YIIPYTOCTH.

CpaBHeHme pabOThI CUJIBI C U3MEHEHUEM KHHETHUYECKOM SHEPT U
Tena.

N3ydeHue 3aKkOHOB COXpaHEHHUs Ha TpUMEpE yaapa IapoB 1
0aJNIMCTUYCCKOTO MasTHUKA.

N3ydyeHne ocoOeHHOCTEN CUIIbI TPEHMSI (CKOJIbKEHUS).

I1P

MonekynsipHas ¢pu-
2 | 3uKa ¥ TepMOJMHA-
MHKa

W3mepeHnue BIIaXXHOCTU BO3yXa.

W3mepeHne noBepXHOCTHOT'O HATSKEHUSI )KUIAKOCTH.
HaGnronenue npouecca kpucramiuzanun M3ydyenue nepopmanuu
pacTspkeHus. M3ydeHnune TemnoBoro pacivpeHus TBEpIbIX TeIl.
M3yuenne 0co6eHHOCTEN TEIIOBOTO PACHIMPEHUS BOJIBI.

ITP

3 | DaekTpoauHaMuKa

Wzydenne 3akona OMa Jisi yyacTKa IeTH, MOCIeA0BaTeIbHOTO U
napajuieIbHOTO COSTMHEHHUS TIPOBOTHHKOB.

Wzydenne 3akona OMa /15 IOJTHOM e .

W3ydeHne sBICHUS 3JIEKTPOMArHUTHON WHTYKIIHH.
Onpenenenne ko3P uIreHTa moye3HOro ASUCTBUS
AIIEKTPUYECKOTO YaiTHHKA.

OmnpeeneHre TeMIepaTypbl HUTH JIAMITHl HAKAJTHBAHHMS.
Onpenenenne /[C u BHyTPEHHETO CONPOTUBIECHUS UCTOUHHUKA
HAIPSDKCHUS.

I1P

4 | Konebauus v BOJIHBI

N3ydeHue n3o0paxeHus MpeMEeTOB B TOHKOW JIMH3E.
W3yuenne nntephepeHny u Audpaxiym cBeTa.

I1P
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HaumenoBanue pas- . Popma
Ne CopnepxaHue NPaKTUIECKUX 3aHITUN TeKyLIEero
Jacjia KOHTPOJIsI
['pagynpoBka CieKTpoCKONa v ONpEAeIICHUE ITTUHbI BOJIHBI
CIIEKTPaJIbHbIX JIMHUM.
N3ydeHue nqBuKEHHUsI CBOOOIHOM YaCTULIBI U IPOXOKICHUS
5 | KBanToBas ¢u3uka | 4acTHUIIbI Yepe3 MOTEHIIMAIBHBIN Oapbep. [P
M3yueHrne MOMEHTOB UMITYJIbCA DJIEKTPOHOB U aTOMOB.
IeMEHTEI 4CTPOHO- Nzyuenue moaenu ConmHeuHoi cuctembl. PoTorpaduu maHer,
6 MHH 1 CTpOMHIHKE CIEJIaHHbIE ¢ KOCMUYEeCKMX 30H10B. Kapra JIyHbI W IUIAHET, I1P
METEOPHUTOB, ACTEPOUIOB, KOMET, YEPHBIX JIbIP, 3BE3/1 U TAIAKTUK
2.4.4. Conep:kaHue caMOCTOSITEILHON PadoThI
CamocrosTenbHas paboTa y4eOHBIM IJIAHOM HE IPEIYyCMOTPEHA.
3. OBPA30OBATEJIBHBIE TEXHOJIOT'TH
3.1. O6pa3oBare/ibHbIE TEXHOJOTHH NPH NPOBEICHUH JIEKIM I
Ne Tema Bunbl npumeHsieMbIx 00pa3oBaTeIbHBIX TEXHOIOTHI Ifl(:é;o
Beeene HUKT-Texnomoruu, Hp(36neMHLIe JIEKL1H, JIEKIIUU-BU3Yya- )
JIM3alMK, MYJbTUMEMNHBIC IPE3ECHTAUU
1 | Mexamuxa NKT-Texnonorumu, Hp(36neMHble JICKUWH, NEKIMU-BU3ya- o
JU3alMK, MYJIbTUMEIUNHBIE IPE3EeHTAlUU
) Monexynspuas ¢puzuka. | UKT-Texnonoruu, [IpoGieMHble neKInu, IEKIIMU-BU3Ya- 6
TepmonHaMuka JIM3alMK, MYJbTUMEIMNHBIC IPE3CHTAUU
3 | DnexrpommHaMmKa HKT-Texnonoruu, Hp(36neMHLIe JICKUMH, JICKUMA-BA3Ya-
JIU3alMK, MYJbTUMEIUNHBIEC IPE3ECHTAUU
4 | Ontnka NKT-Texnonoruu, Hp96J'IGMHI>Ie JICKUMHY, IEKUMA-BU3Ya-|
JM3alUu, MYJIbTUMEIUNHBIE TPE3CHTALUN
5 OneMeHThl KBAaHTOBOM UKT-Texnonoruu, [IpobieMHubie geKuy, JTEKIUU-BU3Ya- 2
bu3uKu. JIU3aLMH, MYJIbTUMEIUNHBIC IPE3CHTAUU
6 | PBomoms Beenenmoii NKT-Texnonoruu, Hp(36HeMHBIe JICKLHHY, IEKUMA-BU3Ya-| 4
JIM3aluKU, MyJIbTUMEIUNHBIE TPE3CHTALMH
Wroro o xkypcy| 38

3.2. O0pa3oBaTe/ibHbIe TeXHOJIOTHH NIPH NPOBEICHUHU NPAKTHYECKUX 3aHATHH (J1adopa-
TOPHBIX padoT)

.. | Kon-Bo
Ne Tema Bunel npumensieMbix 00pa3oBaTeabHBIX TEXHOJIOTUI YACOB
1 | Mexanuka CemuHapckue 3aHsTus, pa300p pereHus 3aaay 8
MonekynapHas pusnka. Tep-
2 YIAP ¢ p CemuHapckue 3aHsTHS, pa300p penieHus 3a1a4 6
MOJINHAMUKA
3 | DnekTpoanHaMuKa CemMuHapckue 3aHsATHs, pa30op peieHus 3aaa4 10
4 | DnemenThl kBaHTOBOU (u3uku | CeMUHApCKHE 3aHATHS, pa300p pelIeHus 3a1a4 6
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.. | Kon-Bo
Ne Tema Bunsl npuMeHsieMbIx 00pa3oBaTeIbHBIX TEXHOIOTHI HACOB
5 | Onruka CemuHapckue 3aHATUs, pa300p peleHus 3a1a4 2
6 | DBousouus BeeneHHOM. CemuHapckue 3aHATUs, pa3d0p peleHus 3a1a4 8
Wroro no xypcy, 40

4. YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBI JIMCHUTIJIMHBI

4.1. MaTepuajibHO-TeXHMYeCKas 0a3a, He0OXoaMMas 1JIsl OCyLeCTBJIeHUsI 00pa3oBa-
TeJIbHOI'0 Npouecca Mo JUCHHUILINHE
— Kabuner puszukwu, yn. umurpora, 200, aya. 404;
— cCrelranu3upoBaHHas Me0Oeslb U CUCTEMbI XpaHeHHUs (JI0CKa KJIacCHas, CTOJ U CTYJ YYUTels,
CTOJIBI ¥ CTYJIbSI YICHUYECKHUE, KADBI 171 XpaHCHHS YIeOHBIX MTOCOOUH, CHCTEMBI XpaHEHUs TaOIHI 1
IJIAKaTOB);
— TEXHUYECKHUE cpeAcTBa o0OydyeHus (pabouee MeECTO YYHTENs: KOMIBIOTED YUUTEINs,
BUJICOTIPOEKTOP, IKpaH, nuieHznonnoe [10);
— JEMOHCTPAIIMOHHBIE  y4eOHO-HArJSIAHBIE  MOCOOMS  (KOMIUIEKTBI  CT€HJOB, TaOIUIlbI
JEMOHCTPALIMOHHBIE, TOPTPETHI BELAAIOIINXCS (PUBHKOB);
— 1a00pPaTOPHO-TEXHOJIOTHIECKOEe 00opynoBaHue (JlabopaTopHBIE HAOOpBI, HAOOPHI IS
MIPAKTUKYMOB, KOMIUIEKTHI J1a00paTOPHBIX TPUOOPOB, KOMILIEKTHI IEMOHCTPAIIMOHHBIX TPUOOPOB).

4.2. [lepeyeHb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecTedeHust
Omnepanmonnas cucrema Microsoft Windows 10
[Taket nporpamm Microsoft Office Professional Plus
7-zip GNULesser General Public License (cBoOogHOE TTporpaMMHOE OOECIIEUYeHHE, HE OTPAaHUYEHO,
O6eccpovHO)
Nurepuer Opayszep Google Chrome (6ecraTHoe nmporpaMMHOe oOecrieueHue, He OrpaHu4eHo, Oec-
CPOYHO)
K-Lite Codec Pack — yHuBepcanbHbIil HAOOp KOAEKOB (KOAUPOBIIUKOB-IEKOAUPOBIIUKOB) H YTUIUT
JUTSL TIPOCMOTpa U 00pabOTKU aynuo- u BUjaeo(daitsioB (OecruiaTHOE MPOrpaMMHOE OOecTieueHue, He
OrpaHUYEHO, OECCPOUHO)
WinDjView — nporpamma ais npocMmoTtpa daitnos B popmare DJV u DjVu (cBob6oaHOE nporpaMmMHoOe
o0ecrnieuyeHne, He OrpaHNYEHO, OECCPOUHO)
Foxit Reader — npuknaaHoe nporpaMmMHoe o0ecrieueHue st IpOCMOTpa 3JIEKTPOHHBIX JOKYMEHTOB B
crangapte PDF (6ecruiatHoe mporpaMmHoe obecriedenne, He OrpaHu4eHo0, 6eCCPOUHO)

5. IEPEYEHb OCHOBHOMH U JONOJHUTEJBbHOM YYEFHOU JINTEPATYPHI, HEOB-
XOIUMOMU JJis1 OCBOEHUA JUCHUITJINHBI

5.1. OcHoBHas uTEpaTypa

1. Imutpuena B.®d. ®uszuka: Texnonoruueckuit npodpuis: B 2 u.: Y. 1: DDV yuebnoe uzganue / JImut-
pueBa B.®. - Mocksa: Akanemus, 2024. -(O0uieo6pa3oBarenbHas noaAroroska B yupexaenusx CI10).
- URL: https://preview21.academia-moscow.ru/shell/THIMkJ2JTIGdONoTWcIMOQIMOQ=/#519235 -
Pexxum moctyma: DnextponHast Oubianoreka «Academia-moscowy. - TEKCT: 2IeKTPOHHBIN

36


https://preview21.academia-moscow.ru/shell/TlIlMkJ2JTJGd0NoTWclM0QlM0Q=/#519235

2. ImutpueBa B.®. ®uszuka: Texnonoruueckuit npopmiis: B 2 u.: Y. 2: DDV yuebnoe uznanue / JImut-
pueBa B.®. - Mocksa: Akagemusi, 2024. - (OGmieodpazoBarenbHas moaroroBka B yupexaenusx CI10).
- URL:https://preview2 1.academia-moscow.ru/shell/ THIMkJ2JTIGdONoTIEIMOQIMOQ=/#519614 -
Pexxum noctyma: DnektponHas Oubianoreka «Academia-moscowy. - TEKCT: 2K TPOHHBIN

3. AmutpueBa B.®. ®uzuka: Texnomnoruueckuit npoduiis: CoopHuk 3ama4: DO VYII: yuebHOe n3ganue
/ AmutpueBa B.®. - Mocksa: Akanemus, 2024. - (O6mieoOpazoBarenbHas MOJATOTOBKA B YUPEKICHHUIX
CIIO). - URL: https://preview2 1.academia-moscow.ru/shell/TIIIMkJ20OEFXbUSRJTNEJTNE/#435293
- Pexxum nocryna: DnexkrpoHHas 6ubimoTeka « Academia-moscow. - TeKCT: 2JIeKTPOHHBIN

5.2. Illepuoauyeckue U3IaHUs
1. ®usuka B mkose. — URL: https://eivis.ru/browse/publication/92106

5.3. IlepevyeHnb pecypcoB MH(OPMAIUOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTu «AHTEepHET», HE00XO0-
AUMBIX IJISI OCBOCHUS JUCIHUIJIMHBI

JuekTpoHHas Oubanorexka Hayunoii oudauorexku KyoIl'Y http://megapro.kubsu.ru/MegaPro/Web
DNEeKTPOHHBIN KaTajaor
[Toctynnenus nurepaTypsl B OMOIMOTEKN QUINAIOB
[Toctynenus nuccepranuii u aBTopedepaTon
CraTbu U3 NEPUOAUKHU U HAyUHbIX COOpHUKOB ¢ 2016 T.
CraThu U3 NEPUOAUKHN U HAYYHBIX cOOpHUKOB 110 2016 T.
I"azeTs! 1 )KxypHAIBI
OnexkTpoHHas Oubnuoreka Tpy10B yueHbIx Kyol'yY

DeKTPOHHO-0MOMoTeuHbIe cuctembl (IBC)
1. OBC «YHuBepcuterckas Oubnuoreka onnaitn» http://www.biblioclub.ru/
2. OBC «Jlanp» https://e.Janbook.com
3. O6pa3zoBarenbHas miaTdopma «HOpaiit» https://urait.ru/
4. OBC «ZNANIUM» https://znanium.ru/
5. OBC «BOOK.ru» https://www.book.ru
6. Ob OUL] «Akagemus» https://academia-moscow.ru/elibrary/

IIpogeccnonanbabie 0a3bI JAHHBIX

BupryanpHblii unTaneHeli 3an Poccuiickoit rocynapctsennoi oubmuoreku (PI'B) https://Idiss.rsl.ru/
Hannonanwshas snextponnas oubnuoreka https://rusneb.ru/

basbr nanneix kommannu «MBUCy https://eivis.ru/

Hayunas snexrponnas 6ubnanorexka eLIBRARY.RU (HOb) http://www.elibrary.ru/

MUAH. IToaHoTekcTOBas KOJUIEKIIMS MaTeMaTHUECKUX *KypHaiIoB http://www.mathnet.ru
[TomHOTEKCTOBAs KOJUIEKIMS KypHaIoB Ha miaatdopme PIIHU (DnekTpoHHbIE BEpCUU HAyUHBIX XKYp-
HanoB PAH) https://journals.rcsi.science/

[Ipesunentckas 6mbmmorexa uM. b.H. Enpriuna https:/ www.prlib.ru/

DneKkTpoHHass OMOIMOTeYHAs cucTeMa conno-rymanuTapHaoro 3HaHust «SOCHUM» https://sochum.ru/
HNHpopmannoHHbIE CIPABOYHbIE CHCTEMBI

Koncynbrant [lmtoc - cripaBouHas mpaBoBasi cucTeMa (JOCTYI IO JIOKAJIbHOW CETH ¢ KOMIIBIOTEPOB Ono-
JIUOTEKH )

Ba3bl 1aHHBIX OTKPBITOrO 0CTYNA

KubepJlenunka http://cyberleninka.ru/;

Jlekropuym TB - Buneosnexkuuu Beaymux aektopoB Poccun http://www.lektorium.tv/
3. ®enepanbHbiii noptan «Poccuiickoe odpasoBanue» http://www.edu.ru/
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https://preview21.academia-moscow.ru/shell/TlIlMkJ2JTJGd0NoTlElM0QlM0Q=/#519614
https://preview21.academia-moscow.ru/shell/TlIlMkJ2OEFXbU5RJTNEJTNE/#435293
https://eivis.ru/browse/publication/92106
http://megapro.kubsu.ru/MegaPro/Web
http://www.biblioclub.ru/
https://e.lanbook.com/
https://urait.ru/
https://znanium.ru/
http://www.book.ru/
https://academia-moscow.ru/elibrary/
https://ldiss.rsl.ru/
https://rusneb.ru/
https://eivis.ru/
http://www.elibrary.ru/
http://www.mathnet.ru/
https://journals.rcsi.science/
https://www.prlib.ru/
https://sochum.ru/
http://cyberleninka.ru/
http://www.lektorium.tv/
http://www.edu.ru/

4. Tlopran «O6pa3oBanue Ha pycckom»: [IpoekT ["'ocy1apcTBEHHOTO HHCTUTYTA PYCCKOTO SI3bIKA
uMm.  A.C. Ilymkuna https://pushkininstitute.ru/

5. CnpaBouno-uH(popmannoHHbIi nopran «I'pamora.py» http://gramota.ru/

6. CrnoBapu u SHIMKIONETUN HAa AkaneMuke http://dic.academic.ru/

basbl 1annbix KyoI'yY

OTKpbITast cpeaa MOyJIbHOTO AMHaMUYecKkoro ooyuenus Kyol'y
https://openedu.kubsu.ru/

baza y4eOHbIX T1aHOB, Y4eOHO-METOANYECKUX KOMIUIEKCOB, yOIuKanuil 1 KoHdepeHIuit
http://infoneeds.kubsu.ru/

DnekTpoHHBIN apxuB qokymeHToB KyOI'Y http://docspace.kubsu.ru/

6. METOJJMUECKUE YKA3AHMS JJISI OBYYAIOIUXCSI IO OCBOEHMIO
JUCLMUIIIUHBI

3a710roM yCIreHoro 0OCBOeHUs yueOHOro kypca « @u3ukay sBiseTcs MOCEIIEHNE JIEKIIMOHHBIX
U MIPAKTUYECKHUX 3aHATUH (JJaOopaTOpHBIX paboT), TaK Kak IMPOILyCK OJHOrO, a TeM 00jee HECKOJIBKUX
3aHATUI MOXKET OCJIO)KHUTb OCBOEHHUE pa3felioB Kypca. Yyaluecs Ul MOJHOLEHHOIO OCBOCHHUS
JIOJKHBI COCTaBJIATh KOHCIEKThI Kak MPU MPOCIYIIMBAHUU €r0 TEOPETHUUYECKON (JIEKIIMOHHOW) YacTH,
TaK ¥ MPH MMOATOTOBKE K MPAKTHYECKUM 3aHATUAM. JKenaTenbHo, 9TOOBI KOHCTIEKTHI JIEKIMA U CEMUHA-
POB 3alKCHIBATIMCH B JIOTHYECKOH MOCIIE0BAaTEIbHOCTH U3YyUEHHs Kypca U COJIEpKaJIUCh B OAHOM TeT-
panu. 910 obecreynT Ooee MOTHYIO MOArOTOBKY KaK K TeKYIIHMM YY€OHBIM 3aHSTHSM, TaK U CECCHOH-
HOMY KOHTPOJIIO 3HAaHUM.

B xopne nexuuil npenojgaBareib U3J1araeT U pa3bsCHIET OCHOBHBIE, HAN0OJIEE CI0XKHBIE ITOHS-
TS TEMBI, a TAKXKE CBA3aHHBIEC C HEM TEOpEeTHUECKUE U MTPAKTUYECKHE NTPOOJIEMBI, 1aeT PEeKOMEH AN
HAa CEMUHAPCKOE 3aHATUE U YKa3aHUs HA CAMOCTOSITEIbHYIO Pa0oTYy.

[TpakTuyeckue 3aHaTUsA (J1abOpaTOpHBIE Pa0OTHI) 3aBEPILAIOT U3yUEeHUE HANOO0JIee BaXKHBIX TEM
y4eOHOM TUCIUIUIMHBI U CITyKaT JUIsl 3aKperieHUs] H3y4eHHOT0 MaTepHraia.

JluakTudeckre ey MpakTHYECKUX 3aHATHH (J1abopaTopHBIX padoT):

— yriayOiieHue, cucTeMaTh3alus U 3aKperuieHne 3HaHNH, IpeBpallleHue UX B yOeXKIeHUS;

— IIPOBEPKA 3HAHUI;

— NPUBUTUE YMEHUN M HaBBIKOB CAaMOCTOSITENIbHONW PabOThI ¢ y4eOHUKOM, CTaThell U Ip.;

— pa3BUTHE KYJIbTYPHI peuH, (opMUpOBaHNE YMEHUS apTyMEHTUPOBAHO OTCTauBaTh CBOIO TOUKY
3peHusi, OTBeYasi Ha BOIPOCHI JPYTUX CTYJEHTOB U MPEIoAaBaTess;

— YMEHHeE CIylaTh IpYrux, 3a1aBaTh BOIPOCHI.

B 3aBUCMMOCTH OT CTENEHM AKTHMBU3AaLMM MHEMHUYECKON WM MBICIUTEIBHON NEATEIbHOCTH
CTYJEHTOB (pOpMBI OpraHU3alMM CEMUHAPCKUX 3aHATUNA MOKHO pa3/IeUTh Ha JiBa TUIIA!

1) penpoayKTUBHBIN U 2) TPOTyKTHUBHBIH.

PenpoayKTUBHBIA THIT OpraHU3allMy 3aHSTUS MPEANojaraeT, Ipexae BCero, aKTHBHU3AIUI0
MHEMHYECKHX CIIOCOOHOCTEN cTyaeHTOB. OHHM JOJDKHBI 3allOMHHTh M TepecKas3aTb OIpeaesIeHHBIN
y4eOHBII MaTepHuaa Ha OCHOBE MaTepuasa JEeKIUHA Wik y4eOHUKOB.

[TpooyKTUBHBIA THI OPraHU3allUM 3aHATUS MPEINOJIAraeT aKTUBU3ALMIO MbICIUTEIbHBIX
crocobHocTeil cryaeHToB. OHU JOJDKHBI CPaBHUTh, MPOAHAIM3UPOBAaTh, 00O0OIINTH, KPUTHUECKU
OLIEHUTB, C/IeJaTh YMO3aKIOYEHHE Ha OCHOBE YCIBIIIAHHOTO WM IPOYUTAHHOIO MaTepuaia.

Bun (popma) mpaktuyeckux 3aHsITUN (1aOOpaTOPHBIX paboOT) ONpeaemnsieTcsl CoAepKaHueM
TEMBI, YPOBHEM IOATOTOBKHU CTYACHTOB JJaHHOM TPYIIIbI, HAPaBIEHUEM U MPOPUIEM UX MOJTOTOBKH,
HEO0OXOIMMOCTBIO yBSI3aTh MpernoiaBaHre Y4eOHOM JUCHMILIUHBI C APYTUMHU TUCUUIUIMHAMU, U3yYae-
MBIMHU CTyJIeHTaMu. By ceMuHapa npu3BaH crocoOCTBOBAaTh HanOOJIee MOTHOMY PACKPBITHIO COJIEP-
KaHUS U CTPYKTYpPbl OOCY>KJIaeMOi Ha HEM TeMbl, 00ECIeUnTh HAauOOJIbIIYI0 aKTUBHOCTh CTYJIEHTOB,
pellIeHrEe I03HABATENbHbBIX U BOCIIUTATENbHBIX 3a/1a4.
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Hauboinee pacipoctpaneHHON (GOPMOI MPAKTHUECKUX 3aHATHIA 1O (PU3UKE SIBIISETCS peIICHHE
pacueTHbIX 3a1a4. Tak Kak 3TO OJMH U3 MPUEMOB 00yUYEHHs, TIOCPEICTBOM KOTOPOro 00ecreunBaeTcs
Oosee TIy0OKOE U OJTHOE YCBOCHHE YYeOHOT0 MaTepHraa 1o JUCIHUILIMHE, TO OH 3aHUMAaEeT B (pu3nde-
CKOM 00pa3oBaHMM BakHOE MecTO. UTOOBI KaueCTBEHHOIO OCBOMTH NPEAMET, U3yuyeHHE TeopeThye-
CKOT'0 MaTepHasa JIOJHKHO COUYETaThCs C CHCTEMATUYECKUM PEUICHUEM Pa3IMYHBIX 3a/1a4.

JlaHHBIN Kypc pa3BUBAET y ydalllUXCsl yMEHHME pelaTh TEOPETUYECKHE U PacUETHBIE 3ajjauy, a
TaKXke 00IMe NHTEIUIEKTyallbHbIe YMEHHUS M HABBIKY — aHAJIM3UPOBATh, KOHKPETU3UPOBATH, 0000IIATh,
IPUMEHSATH IPUEMbI CPABHEHUS.

Pemenue 3amau cnocoOCTBYeT OCO3HAHHMIO YYallMMHUCS CBOEH COOCTBEHHOH IESTEIbHOCTH,
o0ecTeYnBaeT UX CaMOCTOSTENILHOCTh U aKTUBHOCTB, (POPMHUPYET YMEHHUS IPUMEHATh OJTYUCHHBIC 3HA-
HUS B HECTAHAAPTHBIX, TBOPUYECKHX 3a/laHUAX. Y CTYAEHTOB TaK)Ke BOCHUTHIBAETCS TPY10I001eE, LIeie-
YCTPEMJICHHOCTb, Pa3BUBACTCSl YYBCTBO OTBETCTBEHHOCTH, YIIOPCTBO U HACTOHYMBOCTD B IOCTUIKECHUU
IIOCTaBJIEHHOM 1ieaH. B mponecce pemenus 3aau peaau3yoTcst MEKIIPEIMETHBIE CBSI3U, YTO O3BOJISIET
y4dalumcst oJIy4aTh LEJIOCTHOE MPECTABIEHUE 00 OKPYIKAIOLIEM MUPE C 1IEJIbIO UCII0JIb30BAHUS €T0 B
nanpHemen xu3Hu. MIHTerpanus ¢ TeMu npeaMeTaMu, KOTOpble KaXyTcsl CTYAEHTaM JOCTaTO4YHO MPH-
BJICKATEJIHbHBIMH, TTO3BOJISICT YCIEIIHO IMOBBIIIATh HHTEPEC K (PU3UKH M pa3BUBATh MOTUBAIHMIO €€ H3Y-
4yeHus. VIHTerpupoBaHue ¢ NpUKIaJAHbIMUA AUCHUITIMHAMU PAaCKPbIBAET BO3MOKHOCTH MPAKTHUECKOTO
MPUMEHEHHSI TPUOOPETaeMBbIX 3HAHUH.

CamocrosTenbHas paboTa yyaluxcst sBisieTcs BaxHeien GopMoil yueOHO- mo3HaBaTENb-
HOro nporecca. Llenpb 3a1anuil A1 caMOCTOSITENbHON pabOThl — 3aKPENUTh U PaCIIUPUTh 3HAHUS, yMe-
HUS, HABBIKU, IPUOOPETEHHBIE B pe3yJIbTaTe U3yUCHUS IUCLUIINHBI; OBJIAZICTh YMEHUEM UCIIOIb30BaTh
MOJTyYCHHBIEC 3HAHUS B TIPAKTUYECKON padoTe; MOTyIHTh NEPBUYHBIC HABBIKH MPO(ECCHOHAITBHOM Jes-
TEJIbHOCTH.

3amaHus ISl CAMOCTOSITENTbHON pabOTHI BBIIOJIHSIOTCS B TUCHMEHHOM BHJIE BO BHEAYAUTOPHOE
BpeMs. PaboTa 1omKHAa HOCUTh TBOPUYECKHM XapakTep, IpU €€ OLIEHKe MNperojaBareib B EPBYIO OYe-
pelnb OIleHnBaeT 000CHOBAHHOCTD M OPUTHHAIBHOCTD BHIBOJIOB. B micbMeHHOH padoTe 1o TeMe 3a1aHus
yyaluics JOKEH MOJIHO M BCECTOPOHHE PACCMOTPETh BCE ACHEKThl TEMbI, YETKO COPMYIUPOBATH U
apryMEHTHPOBAThH CBOIO TIO3HIIUIO O MCCIEyEeMbIM BOIIpocaM. BEIOOp KOHKPETHOTO 3aaHust ISl ca-
MOCTOSITEIbHOIN pabOThI MPOBOIUT MPEIOIaBATENb, BEAYIINNA MPAKTUUECKUE 3aHATUS B COOTBETCTBUH C
MepeYHeM, YKa3aHHBIM B TUIaHAX MPAKTUYCCKUX 3aHATHH.

Obwue npasuna 6blNOIHEHUSL NUCOMEHHBIX pAOOm

Ha mepBoM 3aHSTHY CTYIEHTHI TOJHKHBI OBITH TPOMH(GOPMHUPOBAHBI 0 HEOOXOIUMOCTH COOITFO-
JIeHHs HOPM aKaJIeMHUYECKOM 3TUKU U aBTOPCKUX MpaB B Xoje o0ydeHus. B vactHoctu, nmpenocranis-
IOTCS CBEJICHHS:

- oOurast “HGopMaIMs 00 aBTOPCKUX MPaBax;
- npaBujIa IUTHPOBAHUS;
- npaBuiIa 0POPMIICHHS CCBUIOK;

Bce nmeromuecst B TEKCTe CHOCKH TIIATEIEHO BBIBEPSIOTCS M CHAOKAIOTCS «apecamumy.

Henonyctumo BkiI0YaTh B CBOIO pabOTY BBIIEPKKH U3 pabOT APYTrUX aBTOPOB 0€3 yKa3zaHUs
Ha 3TO, NIePeCKa3bIBaTh UyKyI0 paboTy OJIM3KO K TEKCTY 0€3 OTCHUIKH K HEe|, UCIIOIb30BaTh UyKUE UACH
0e3 yka3aHHs IEpBOMCTOYHHUKOB (3TO KacaeTcsi M MHpopmaliu, HailienHol B Mutepuere). Bee cinydan
IUIaruara J0JKHbBI ObITh UCKITIOUEHBI.

CIMCOK HMCTIOJIb30BaHHOM JINTEPATYPHI JODKEH BKIIIOYATh BCE UCTOYHUKH WH(POPMAIIHH, U3Y-
YEeHHBIE U TPOPAOOTAHHBIE CTYAEHTOM B IPOLIECCE BBHINOIHEHUS PabOThI, U JJOJKEH OBITh COCTABIIEH B
cootBercTBuu ¢ ['OCT P. 7.0.5-2008 «bubnuorpadudaeckas ccpuika. OOmme TpeOOBaHMS U MPABUIIAY.

N3yuenne obmeoOpazoBaTenbHON yueOHOH aucuuminHbl «Pu3nka» 3aBeplIaeTcs MoJIBese-
HUEM UTOTOB B (hopme mnudhepeHInpoBaHHOTO 3aUeTa B paMKaxX MPOMEKYTOUYHOM aTTeCTAIlH CTYICH-
toB B mporecce ocBoenus OIIOIT CITO ¢ nonyuenuem cpeanero oomero obpazosanus (IIIICC3).
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7. OHEHOYHBIE CPEACTBA J1JIsA KOHTPOJIA YCIIEBAEMOCTHU

7.1. Kputepuu oueHKHU 3HAHUH

OreHka Bamn

O00011IeHHasT OLIEHKA KOMIIETEHIINN
(2-5 6amtoB)

«HEYOOBJICTBOPUTCIBHO»

N 2 Oaiuia
- HyJICBOH YPOBEHb

OOyyaromuiicsi He OBJIA IS OIICHUBAEMOM KOMIICTCHIIUEH, HE pacKphI-
BaeT CYITHOCTh IMOCTABJICHHOW NIpo0ieMbl. He ymMeeT mpuMeHsTh Teope-
TUYECKIE 3HAHUS B PEIICHUY MPaKTUIeCKOr cuTyarun. Jlomyckaer
OIMMOKY B MPUHIMAEMOM pEIIeHNH, B paboTe ¢ HOPMATUBHBIMH JJOKY-
MEHTaMH, HEYBEpEHHO 00OCHOBBIBACT MOJYUYCHHBIE pe3ybTaThl. Marte-
pHa u3naraeTcsi HeJIOTUIHO, OECCHCTEMHO, HEJOCTATOYHO TPAMOTHO.

«YJLOBJIIETBOPUTEIBHO»

" 3 Gamna
- IIOPOTr'OBBLIM YPOBEHD

Oo6yuaromutiicst ocsom 60 - 69 % orneHnBaeMOil KOMIIETEHIINH, TOKa3bl-
BaCT yAOBJICTBOPHUTCIILHBIC 3HAHNA OCHOBHBIX BOIIPOCOB IPOTpaMMHOT0
MaTepHaia, yMEHHUs aHAJTN3UPOBATh, eNaTh BEIBOABI B YCIOBUSIX KOH-
KpETHOU CUTYaIlIOHHOW 3a7a4uu. M3maraer pemieHue mpooiieMsl HeA0CTa-
TOYHO II0JIHO, HETIOCIIEI0BATEIIBbHO, IOIyCKAeT HETOUHOCTH. 3aTpyIHs-
eTCsl I0Ka3aTeIIbHO 00OCHOBBIBATH CBOU CY KACHHS.

«XOpOo1Io»

. 4 6amna
- 0a30BBIN YPOBEHD

O6yuarommuiicst ocsomt 70 — 89 % orneHnBaeMol KOMIIETEHIIUH, YMEET
NPUHAMAThH TEOPETUUECKHE 3HAHHS M TIOTyYCHHBIN MPAKTHYECKUI OITBIT
B PCLICHUH MPAKTHYCCKOM CUTYyaIluU. Y MeNo paboTaeT ¢ HOpMaTHBHBIMU
JOKYMCHTaMHU. Ymeer ApTryMCHTHPOBAThH CBOU BbIBOJAbLI U IIPUHUMATH Ca-
MOCTOSITEIIbHBIE PEIICHHs, HO JOIYCKAaeT OTACIbHBIC HETOYHOCTH, KaK 110
COZICP)KaHUIO, TAK U 10 YMEHHUIO, HAaBBIKaM pabOThI C TOCTABICHHOM BO-
HPOCOM.

«OTIINYHO»

. 5 6aIoB
- IPOABUHYTHIN YPOBEHb

Ob6yuaromuiicst ocomt 90 — 100 % oneHMBaeMOW KOMIIETEHIIH, YMEET
CBSI3BIBATh TEOPHUIO C TPAKTUKOM, IPUMEHATH NOJTYYEHHbIH paKkTHie-
CKHH OTIBIT, aHAJIM3UPOBATS, JI€IaTh BIBOBI, IPUHUMATh CAMOCTOSTENb-
HBIE PELICHHUs B KOHKPETHOM CUTYyalllH, BHICKa3bIBaTh 1 0OOCHOBBIBATH
CBOU CyXJeHMA. JJeMOHCTpUpyeT yMeHne BecTH Oecelibl, KOHCYIbTHUPO-
BaTh IPaXKJaH, BBIXOAUTH U3 KOHQIUKTHBIX CHUTyalnil. Biiageet HaBbI-
KaMu paboThI ¢ pelieHueM 3a/1a4, NpuMepoB. Biajeer nmucsMeHHON 1
YCTHOW KOMMYHHKAIIUEH, JIOTHUECKUM HU3JI0KEHHUEM OTBETA.

7.2. OueHo4Hble CpeACcTBA IJISl IPOBeAeHHUs TeKyllel aTTecTaluu

B nanHoM pa3znenie npuBOASTCS 00pa3iibl OLIEHOYHBIX CpeACTB. [10aHBIN KOMIUIEKT OLIEHOY-
HBIX CpeACTB NpUBOAUTCA B DOH/IE OLIECHOYHBIX CPEJICTB.

Texyuuii KOHTPOJIb MPOBOAUTCS B (hopme:

— (bpoHTaNIBHBII OnpOC

— VH/IUBUYaJIbHbIN YCTHBIN OIPOC

— MMACHEMEHHBIH KOHTPOJIb

— TECTUPOBAHUE 110 TEOPETUUECKOMY MaTepuary
— npakTudeckas (JlaboparopHas) pabora
— 3alIiTa BHITOJHEHHOTO 33 IaHHs.
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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.

JIMDIEeKTPUKH B 3JIEKTpocTaTUYeCKOM 1oje. [lonsapHsie u HenosspHblie AudIeKTpuku. [lonspu-
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.

JeiictBue nonst Ha Tok. Cuna Ammnepa. TeopeMa o HMPKyJISIIMM MarHUTHOro noJist. [lone mpsi-
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 AJIEKTPOHBI

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 CBOMCTBAMHU B IpaBoM ctousbne. 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 NCPCUNCIICHHBIX
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 CKOPOCTb OH ano6pen 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 COMPOTUBICHUEM 5 OM, IPUCOEAUHEHHOT'O MTOCIIEJOBATENBHO K ABYM 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 IPUYMHON U3MEHEHUS IBUKEHUS, T. €. IPUUMHON 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
MeXly BCeMH TelaMu BceneHHON AeCTBYIOT CHITbI IPUTSKEHUS (TPaBUTALIMOHHBIE CHUIIBI), HAIIPaB-
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, OTKPBIThIX acTpoHoMOM Morannom Kemnepom B Hawane XVII Beka, u gaTh Konuye-
CTBEHHOE BBIpa)KEHME I TPAaBUTALMOHHBIX CHJI. 3Has, KaK JBIKYTCS IJaHeTbl, HplOTOH XxoTen
OIPEAEIINTD, KAKHE CHJIBl HAa HUX JEMCTBYIOT. Penienne aToil 3anaun u npuseiao HeloToHA K OTKpBI-
THIO 3aKOHA 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 JIynsl B 81 pa3 MeHbIle Macchl 3eMild, a ee paguyc NpHOIH3H-
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.
UenoBek B TakWX YCJIOBHUSIX MOXET COBEpIIATh TMTAaHTCKUE MpbDKKU. Hampumep, ecnu yenoBek 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 CHUJIa 3€MHOTO TATOTEHUS U YyCKOPEHHE 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.
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H3zmenenue cunvl msacomenus, oeticmeyoujeli Ha KOCMOHAs8mMa npu yoaieHuu om 3emuu

Wtak, I'paBurtanus (IpUTSKEHUE, BCEMUPHOE TATOTEHHUE, TArOTE¢HNUE) (OT Jat. gravitas —
«TSHKECTh») —ATO OJHA U3 (YHIAMEHTAIBHBIX CHJI TIPUPOJBI, cCaMoe cllaboe B3aMMOJCHCTBHE W3
HuX. OnpenensieTcs B3aUMHBIM HMPUTSHKEHHUEM MEXKAY ABYMsI aToMaMH (WJIM TpyHIamMH aTOMOB).
Ecnu BBI ONI0KUTE ABa MSYHMKA HA CTOJ, MEXIY HUMHU OyIeT NPUTSHKEHHUE, HO KpaiiHe cnadoe. Ecnu
MSYMKH BBIPACTYT JI0 Pa3MepoB 3eMIIM, COOTBETCTBEHHO, CHJIa BO3PACTET MHOTOKPATHO M CTAaHET
olyTUMOH. I'paBuTanueii 001a1a0T, KaKk MpaBUiio, KPYIHbIE 00bEKTHI, 00pa3yoline IpaBUTaI[MOH-
Hoe moJje. biaronaps emy, Mbl MOKeM XOAMTH MO 3emiie, a caMma IJIaHeTa yJIep:KUBaeT aTMocdepy.
Ha Jlyne rpaButanms ciabasi, mo3ToMy atMocdepy HHYETro He AepKUT. M3yueHue rpaBuTanuu, B
CUITy CJ1a00CTH ee MpOosBIeHUs (TOJIFKO B MaKpoMaciiTadax), IpOXOoIuT KpaliHe cinoxHo. EcTh MHe-
HUE, YTO KBAaHTOBAsl TEOPUS IPAaBUTALINN TIOMOXKET OOBEAMHUTH BOSAMHO BCE, YTO MBI 3HaeM O (yH-
JaMEHTAJIbHBIX CHJIaX U MaTepuu BO BeeaeHHOM.

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 3/10pPOBbsI ITPEyCMOTPEHBI 00pa30BaTeIbHbIE
TEXHOJIOTHH, YYUTHIBAIOIINE OCOOEHHOCTU U COCTOSIHUE 3/10POBbs TaKUX JIULI.


https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

PELLEH3NA

Ha pado4yro mporpamMmy 1o aucuuiinHe «Puznka»
09.02.11 Pazpa0oTka 1 ynpaBJ/ieHHe MPOrPAMMHBIM 00ecreyeHueM

Pabouas nporpamma no aucrmruinHe «®@usnkay» ais CTyAeHTOB (akyiabTeTa
HUHCTIO ®I'bOY BO «Ky6I'V» cocraBieHa B COOTBETCTBUH ¢ MPUMEPHO# Tporpam-
moii UPTIO, pexomennosanHoe OenepanbHoe rocy1apcTBEHHOE G0 KETHOE 00pA30-
BAaTCJIBHOE YUPEMHACHHE JOMOJHHUTEIBHOTO npodeccuoHanbHoro obpasosanus «Mu-
CTUTYT pasBuTHsa npodeccuonansHoro obpazosanus» (GIEOY IO «HUPIIO») Ha
6ase ocHOBHOTO 0611ero 06pA30BaHMS C TIOJIYYEHUEM CPEHETO 0OLIEro 06pa3oOBaHHUs.
IIporpamma cocrasiieHa B OJIHOM COOTBETCTBHH ¢ TPebOBaHUAMH yueOHOrO MIaHa 1Mo
cneunamprocTi 09.02.11 Pa3pa60ma M yOpaBJieHHEe MPOrpaMMHBIM ofecneye-
HHEM.

B paccmarpuBaemyro PITJ] BKitoueHbI c.neﬂy}oume 3JIEMEHTHI;

1. O6nacTh NPUMEHEHUA TPOTPAMMEBI.

2. Mecrto nucummmnet B crpykrype [TIICC3.

-9 Llenu v 3a1aum TUCUUITITAHBL « DUSUKAY .

4. Coneprkanue MUCHUIUTHHBI « DUsuKa» CprKTypHpOBaHO o BUAAM y1{€6HBIX
3aHATHH C yKa3aHHEM MX 00BEMOB.

5. Pacuet BpemeHH B mporpaMMe COOTBETCTBYET 00BEMY UaCOB, OTBE/ICHHOMY Ha
M3YUYEHHE NMCUUIUTMHBI II0 Yy4eOHOMY MJIaHy.

6. TpeacraBnen TeMarnyeckuil MiaH JEKIUH ¥ MPAKTHYECKHX (CEMHHAPCKHX )
3aHSITHIA.

s YKa3zaHo yueOHO-MeTomuuecKoe 00eCHeUeHne AUCIHIIMHBL, B TOM YHCIE: -

MEePEeYeHb OCHOBHOW W JIONOJHHUTEIBHONH JIMTEPATYPbl, 3JIEKTPOHHBIX PECYPCOB -
METO/IMYCCKME  PEKOMEHAALMH - (MaTepuasbl) MPEnoaaBarelio;, METOANYECKHE
PEKOMEHIALMU CTYACHTAM. '

8. YkaszaHbl (JOPMbI TEKYILETO, HPOMEKYTOUHOTO H HTOTOBOTO KOHTPOJIA.

7 B npunoxenun k mporpamme MPUBE/CHBI (GOHABI OICHOYHBIX CPEACTB
(®OC): BOMPOCH! /I CAMOKOHTPOJISI M NMPOBEPKHM KAUeCTBA 3HAHHMI CTYIEHTOB;
METOJIMYECKUE PEKOMEHJALNH [0 NPOBEICHHUIO JIEKIMOHHBIX, NPAKTHUYECKHX W
CaMOCTOSITEJIbHBIX 3aHATHH.

' HenoctaTku He BBIABICHHI.

]

PIIJ «Dusuxa» moxer ObITh PEKOMEHIOBAHA JUTsl UCTIONB30BAHKA B 00pa30-
BaresibHOM nporecce MHCIIO ®I'BOY BO «Ky6l V.

Peuenzenr:
Houent kadeapsr Onrosnekrponuku «Ky6l Yy, : 4
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PEIIEH3US

Ha paBouyio MporpamMmy 1o IHCLUILIHe «DH3HKAY
09.02.11 Pa3paboTka 1 ynpasJieHHe POrPaMMHBIM 00ecreueHHuem

Pabouas nporpamMma 1o JUCIHUIUIMHE «DPu3MKa» UIA CTYACHTOB Q)al{ynb".l"e'l“a
HUHCIIO ®TBOY BO «Ky6I'Y» cocraBjieHa B COOTBETCTBUHU € IPUMEPHOM MPOTpam-
Mot UPTIO, pekomennoBanHoe DenepalibHbIM rOCY1apCTBEHHBIM aBTOHOMHBIM Y4pe-
xaenueM «MucTutyTa passurus npodeccuonansioro obpasosanusy (GI'BOY 11O
«MPIIO») na 6a3e 0cHOBHOTO 001Iero 0Opa3oBaHUs € MOJYYEHHEM CPEAHErO OOLIETO
oOpasoBanus. [IporpaMma COCTaBJIC€HA B TOJHOM COOTBETCTBMU C TPEOOBLHMAMHU
yuebHoro ruiana mo crenuansroctd 09.02.11 Paspaborka m ynpasjieHnue mnpo-
rPaMMHBIM 00ecreueHHeM. '

Pabouas mporpamma mpeanojaraeT pacnpe/ieeHue TEM U U3YUYCHHUE MaTCPH-
ana mo paszgenam. [paMOTHO CTPYKTYpPHPOBAaHA, M OXBATbIBAET BCE AKTYaJIbHbIE
HATIPABJIEHHS 110 AUCHUILIMHE HA CETOAHAIHMIA JIEHD.

Bce paszmensl paboueit mporpaMMbl B TIOJIHOW MEpPE OTBEYAOT TPEOOBAHUAM K
pe3yibTataM OCBOEHMsI YUeOHOU AMCHUIUIMHBI B COOTBETCTBUM C NPUMEPHOM IPO-
rpammoii MPI10, pekomenoBanHOe (Deﬂepainbﬂbm rocy/IapCTBEHHBIM aBTOHOMHBIM
yupeskaeHneM «MHcTuTyTa passutus npodeccuonanbHoro odpasosanus» (OI'BOY
JITIO «MPIIO»). Kaxapiii paznen mporpamMmbl pacKpbIBA€T paccMaTpPUBAEMbIE BO-
MPOCHI B JIOTHUECKON MOCJIEA0BATEIbHOCTH, ONPEAC/IAEMO 3aKOHOMEPHOCTAMH 00y-
YEHUS CTYJICHTOB. o

JIn 3aKpenyieHus TEOPETUUECKUX 3HAHUIA, (POPMUPOBAHMA YMEHUH U HABBLIKOB
CTYJIEHTOB TPEAYyCMATPUBAIOTCS KAK ay/IMTOPHBIC, TAK U CAMOCTOSITEIIbHBIE 3AHATHSL.
KosmuuecTBo ayIMTOPHBIX 3aHATUHA U BHEAYAUTOPHOM PabOTHI CTYAECHTOB COOTBET-
CTBYET TpeOOBaHUAM Y4eOHOTO TIaHa. :

KoHTpob 1 O1LIeHKA PE3YJIbTATOB OCBOCHUS YUEOHOH JIMCLIMIIIIMHEL OCYILECTB-
JISIFOTCS. B CTPOTOM COOTBETCTBUH ¢ TPEOOBAHHUAMY y4eOHOTO TJIaHA MO JAUCIUTIIIUHE.
Paspabotannbie u npepiaraemeie B mporpaMmme (hopMbl, 1 METO/bI, TO3BOJISIIOT B MOJI-
HOW Mepe OCYILIECTBJIATH KOHTPOJIb M OLIEHKY Pe3yJIbTaTOB 00Yy4eHMsI (OCBOEHHBIX
HABbIKOB U YMEHMH, YCBOCHHDBIX 3HAHUI). '

Ilepeuenb pexoMeHayembix yueOHBIX U3manuii, MHTEepHET-pECYypCcOB, OCHOB-
HOM JIMTEPATYPhl BKITIOYAET aKTyaIbHBIE HCTOUHUKH, K KOTOPBIM Y CTYJIEHTOB HMEETCS
cBOOOJIHBIN MOCTYII.

Hannas pabouast nporpaMma MOXET ObITh PEKOMEH/I0BaHA /I U3YYEHUS THC-
unruHbl «Dusukay Ha daxynasrere UHCIIO ®I'BOY BO «Ky6I'V».

Penenzenr:
Houent kabeaper
TerIosHePreTHKI M. = 7 6
Temworexunkn/«Kyol TV»
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