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Pabouas nporpamMma obmeobpasosarensHoro mukia [171.02 ®U3UKA o6pasoBatenbHOM IPOrpaMMBI B
COOTBETCTBHMHM C PHKa30M MuHnpoceenus: Poccun ot 15.09.2022 N 836

"O6 yTBepxaeHnH beaepanbHOro rocyapCTBEHHOr0 06pa3oBaTeIbHOIO CTAHAAPTa CPEAHEro mpodec-
CHOHANBHOro 00pazoBanus 1o cuerpansrocTd 21.02.02 Bypenne HeTIHBIX U ra30BLIX CKBAXKUH"

(3apeructpuposano B Muniocte Poccuu 20.10.2022 N 70631) 21.02.02 Bypenue HeQTIHBIX U Ta30BBIX
CKBaKUH"

C Y4ETOM:

npoduist moay4aeMoro oo6pa3oBaHus.

PexoMenanuii 110 opraiu3anyy NonydeHus cpeaHero obmiero o6pa3oBanus B mpeaeiiax OCBoe-
HHs 00pa30BaTeNbHBIX IPOrPaMM CPEIAHEro MPOGECCHOHATEHOTO 06pa3oBanus Ha 6a3e OCHOBHO-
ro o0mero o6pa3zoBaHus ¢ yueToM TpeboBaHui (eaepanbHBIX roCyIapCTBEHHBIX 00pa3oBaTelh-
HBIX CTAHJAPTOB M NOJIy4acMoi TpodECCUH WM CTICIUATEHOCTH CPEIHETO MPOGECCHOHATEHOTO
obpasoBanus (pa3paboTansl JlemapTaMeHTOM roCyIapCTBEHHOW IIOJNMTHKH B cepe MOIrOTOBKA
pabouux xazxpos u JAI10 Muno6prayku Poccun copmectro ¢ ®I'AY «DenepanbHblif HHCTUTYT
pa3BUTHA 0Opa3oBaHKs (MUCHMO JlenapTaMeHTa rocyJapCTBEHHO TOJHTHKHA B c(hepe MoAro-
TOBKH pabounx kaapos u {10 Munobpuayku Poccuu ot 17.03.2015 Ne 06-259);
Meroauueckux pexoMeHanui no pa3paboTke paboymnx mporpamm o0meo0pa3oBaTeIbHEIX yaeo-
HBIX JUCHHUIUIMH B TIPE/ieNiaX OCBOSHHS OCHOBHO# NpodecCHOHATLHOM 00pa3oBaTeNbHOM’ Ipo-
rpamMMBI cpesHero npodeccuonansaoro obpasosanus (IIITKPC u IITICC3), pazpaboranasix O1-
JIeIoM Tpo)eCCHOHAIBHOro obpasopanust MuHucTepcTBa 00pasoBanus U Hayku PecniyOnuku [la-

recTaH B COOTBETCTBUH C pabodnM yueOHBIM MIaHOM 00Pa30BaTebHOR OpraHu3aliy Ha
2024/2025 yyeOubIii TomI.
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1. IACITIOPT ITIPOT'PAMMBI YUEBHOW TUCIHUATLJINHBI

1.1. O6nacTp NpUMEHEHHA NPOrPAMMBI

Peanusanus cpeguero o6miero oOpa3oBaHus Ha 0ase OCHOBHOrO oOIEro o0pa3oBaHus B Ipe/Enax
O6ueobpasosarensias  aucummmuHa  I1J1.02.  «®Dusuka»  sBiseTcs  00A3aTENBHOM  4aCThIO
001eo0pazoBaTeNpHOr0 1MKIAa 00pa3oBaTebHON nporpamMMel 1o cnenuanbHOcTH 21.02.02 Bypenue
He(TSHBIX U TA30BBIX CKBAXUH"
Iporpamma pa3spaboTana Ha ocHoBanHH TpeboBaHHH ®I'OC cpegHero obumero o6pa3oBaHUs C y4ETOM
npodeCCHOHATIFHOM  HampaBIeHHOCTH IoilyyaeMod npodeccuw/cnenpanbHoctd. Ha  usydenue
JMCLUIINHBL « DH3KKa» Ha 6a30BOM YPOBHE OTBOJMTCS IATH 3a9ETHBIX ¢IUHMUII.

1.2. MecTo AMCUMILUIMHBI B CTPYKType OCHOBHOH mNpodeccHoHANbLHON 00pa3oBaTe/IbHOM

nporpamMmel: Yuebras jpucummuinba I111.02 ®dusuka BXOAUT B cOCTaB 00S3aTeNbHOH TNpenMETHOH
00J1aCTH €CTECTBEHHBIE HAYKU CPEIHET0 0011Ier0o 00pa3oBaHus.

B yuebHoM miane yde6Has aucuuruiaHa [1/].02 ®usuka BXoauT B cocTaB 001meo0pa3oBaTeNbHBIX
y4eOHBIX JUCIUILUIMH: 110 BBIOOPY, GOPMUPYEMBIX U3 00s3aTENBHBIX [IPEIMETHBIX 00IacTEN.

1.3. Heixn 1 3a7294y JUCHHUILVIMHBI — TPeOOBAHUS K Pe3y/IbTATAM OCBOCHHUSI JUCUMILIMHbI:

B PE3YABTATEC OCBOCHUSA JUCUUIIIIMHEI CTYACHT JOJI)KEH YMETh!

KOA HaumeHoBaHMe pe3yJjinTarTa OﬁyquHﬂ

V1 ONHKCHIBATH W OOBACHATH (PU3HUUECKHE SBJIEHUS U CBOWCTBA TeN: ABW)KEHUE HEOECHBIX Teln U
HCKYCCTBCHHBIX CITYyTHHKOB 3EMJIH; CBOMCTBA ra30B, XKMIKOCTEH 1 TBEP/IBIX TE; SIEKTPOMATHUTHYIO

UHIYKLMIO, PaclpOCTPaHEHUE 3IEKTPOMArHUTHBIX BOJH; BOJHOBBIE CBOMCTBA CBETA; M3IyYCHHE U
TIOTJTIOIIEHHE CBeTa aTOMOM; (OTO3((EKT;

Pl2 OTJIMYATh F'MIIOTE3bI OT HAYUYHBIX TEOPHH;
Vy3 JIeJIaTh BEIBOJBI HA OCHOBE DKCIIEPUMEHTATILHBIX TaHHBIX;
Y4 IPUBOJUTH MPUMEpPE], MOKA3bIBAIOUINE, YTO: HAOMIONCHH U 3KCIEPUMEHT SABJIAIOTCS OCHOBOM

JJId BBIABMOKCHUS TI'HIIOTC3 U TCOpI/IfI, MMO3BOJIAKOT HNPOBEPUTHE HUCTHHHOCTH TCOPCTHUCCKHUX
BEIBOJOB, (i)I/I3I/I‘-ICCKa$I TCOpHA OACT BO3IMOXKHOCTDL 00BSCHATL H3BECTHBIC SIBIICHUS Ipupoasl U
HAY4YHBIC (I)aKTI:I, NpEeACKA3EIBATE €11€ HEU3BECTHLIC SIBJIICHNA;

¥S5 NPHBOJUTL IIPUMEPHI MPAKTHIECKOrO0 HCIONB30BAHUS (U3UYECKHX 3HAHWH: 33aKOHOB
MEXaHUKM, TEPMOIVMHAMUKA M DIEKTPONMHAMMKM B DJHEPrETHKE, pa3lIMYHBEIX BUIOB
3JIEKTPOMArHMTHBIX PI3J'IyLIeHI/II71 AT pa3sBUTUL paguo H TCHCKOMMYHHK&HI/H‘/’I, KBaHTOBOH
(U3KMKH B CO3JIAHUH AIEPHOMN SHEPreTUKH, JIa3€POB;

Y6 BOCIIPUHUMATh U Ha OCHOBE MOJIy4SHHBIX 3HAHHUH CaMOCTOATEIbHO OLICHUBATh HH(OPMAIIHIO,
coaepxkayiocs B coobuiennssx CMU, MHtepHeTe, HayYHO-NONMYIAPHBIX CTAThIX.

y7 IPUMEHSTH NOJTYYCHHbIE 3HAHUA JUIs pellieHHs GU3NYECKHX 3a]1a4;

Y8 OIIpeIEATh XapakTep GH3NIeCKOro mpolecca no rpaguky, rabuuue, GopMye;

Vo M3MEPATH P (U3NYECKMX BEIMYUH, NPEICTABNAA PE3YJNbTATHl M3MEPEHHM C y4YE€TOM HX
IIOrPCUIHOCTCH;

Y10 UCIIONB30BATh MPHOOPETCHHBIE 3HAHWA W YMEHHs B MNPAKTHYECKOH JIEATENBLHOCTH U
MOBCEeJHEBHON KU3HU:

Vil s obecrieueHHss  OE30MACHOCTH  JKHU3HENEATENBHOCTH B IIPOLIECCE  MCMOJIB30OBAHMA
TPAHCIOPTHBIX CPEICTB, OBITOBBIX AEKTPONPHOOPOB, CpeIcTB panuo- 17§
TEJICKOMMYHUKAIIMOHHOH CBSI3H;

V2 OIIEHKH BJIMAHUSA HA OPraHU3M YeJIOBeKa WM IPYTHe OPraHH3MBI 3arpsA3HEHHS OKpYXarolleH
CDEIBL;

V13 palMOHAIBHOrO MPUPOAOIIOIb30BAHHUA U 3AUIUTHI OKPYIKAIOILEH CPEJIBI.
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B PE3YABTATC OCBOCHHUA JUCIHIUIMHBI CTYACHT OOJI’KCH 3HATh,

KO/, HaumenopaHue pe3yabTaTa 00y4eHHus

31 CMBICJ MOHATHI: (HU3MYECKOE SBICHHE, TUIOTE3da, 3aKOH, TEOpPHA, BEIICCTBO,
B3aMMOJIENICTBHE, OJJICKTPOMAarHWUTHOE T10je, BONHA, (OTOH, aToM, AaTOMHOE SIpO,
HOHU3MPYIOIIME H3Iy4YeHHs], TUIaHeTa, 38€3/1a, ralakTHKa, BeeneHnas;

32 CMBIC] (U3MUEeCKNX BEJUYUH: CKOPOCTh, YCKOpEHHE, Macca, CWia, HMMIYIbC, paboTa,
MeXaHWYecKas OHEprus, BHYTPEHHSsA OHeprus, aOCONIOTHAs TeMIleparypa, CpeaHss

KHMHCTHYCCKAas OHCPIusA JaCTHI BCIICCTBA, KOJIHYCCTBO TCINIOTHI, 3HeMeHTapHLIﬁ
3J'ICKTpI/I‘-ICCKI/II71 3apai;

33 CMBICJI (l)ll3ﬂ'-leCK]rlX 3aKOHOB KJIACCHUYECKOH ME€XaHHKH, BCEMHUPHOI'O0 TATOTEHHMA, COXpaHCHUA

DHEPTHMH, HUMIYJbCa W 3JCKTPHYECKOro 3apsja, TePMOJMHAMMKH, 3JIEKTPOMAaIHUTHOM
MHAYKIHH, boTosddekTa;

34 BKJaJ poccHiickuX U 3apy0e:KHBIX YUeHBIX, OKa3aBIIMX HauOOJbIlee BIMSHHC HA Pa3BUTHE
(HU3HKH.

1.4. [Ipodpunbuas cocrapinuas (HANPABJICHHOCTL) 001eobpa3oBaTeabHol gucuunmanubl ILJ(.02
®u3uka:

ITporpamMmoi npeyCMOTPEHO HAapsALy U OJHOBPEMEHHO C peanu3anyeil OCHOBHBIX Lieeil o0mero
0o0pa3oBaHuA, CO3[aHHE TEOpeTHUECKOW 0a3bl OOLIETEXHUYECKON M CHEUMalbHOH NpoQecCcHOHANBHOM
NOJATOTOBKH CTYACHTOB. IlpoduibHas cocTaBidrouias NPOTPaMMbl YUUTHIBAET €CTECTBEHHOHAYHYHBIH
npodpuap crneunansHocTd 21.02.02 bypenue HeTAHBIX M TIa3oBBIX CKBaXHH"'ODTO OTPaXeHO B
colep)kaHUKM OOy4eHHs, KOJIMYECTBE YacOB, BLIACIAEMBIX Ha U3YyUEHHUE OTHCIBHBIX TEM INPOrPaMMBl,
rIyOuHe WX OCBOCHHSA OOydarolUMHCs, O00beMe U XapakTepe IMPaKTHUECKUX 3aHATHH, BHAaX
BHEAYAMTOPHOH CaMOCTOATENIBHOM padoTel oOydarommxcs. B mporpamme y4ueOHOM AHCUMIIIMHBI
OU3MKA, peanuzyeMoit NpU NOArOTOBKE O00y4YalOIIUXCA I10 CIENUANBHOCTAM €CTECTBEHHOHAYYHOTO
npoHIIA NOBEIIEHHOE BHUMAaHHUE B IpOrpaMMe yIeJIeHO U3y4eHUIo pasaena «MeXaHukay U OTAEIbHBIX
TeM pasgena  «ModekyisipHad (Qu3uKa M TepMOJAMHaMHUKa». HM3ydeHHI0O TeM DKOJIOTHYECKOTO
COAEpIKaHMs, YTO MO3BOJAET MPOWUTIOCTPUPOBATE U KOHKPETU3UPOBATh GU3NYECKHE TEOPHH, SABICHHS C
MOMOIIBI0 y4eOHOTO MaTepuana MpeIMETOB NPO(PEeCCHOHANBHOIO IHMKIA;, DPa3bACHHTL 3HAYMMOCTH
(Gu3MKH Kak OCHOBBI NPHPOAOOOYCTPOHCTBA; pelllaTh 3afadyd C MPO(ECCHOHAIBHO HANpPaBICHHBIM
CoZIEpKAHNEM; TIOKAa3aTh PAKTHIECKOE MPUMEHEHHE (GU3HYECKHX TEOPUI U 3aKOHOB B OOBIYHOM XKU3HM.

[ToMuMO 3TOro, 3afaHWs IS BHEAYJTUTOPHOM CAMOCTOSTENHHOW pabOTHI CBA3AaHBl C
IIO3HABATCIBHON JIEATENLHOCTBIO OOyYaromuXcsl Ul [PUBIEYEHHUS JOMOIHUTEIBHOIO MaTepHana,
CONPSDKCHHOTO ¢ NPO(eCCHOHANIBHON chepoll AeATeNbHOCTH.

B mporpammy, Hapsjty ¢ 06a30BbIM KOMIIOHEHTOM Kypca (M3MKH BKIIOYEH NpPOQeCcCHOHATIBHO
3Ha4YMMBIH yd4eOHBIH MaTepHail, KOTOPBIH IIO3BOJIMT:

- MPOMJITIOCTPHPOBATH U KOHKPETU3UPOBAThH (DU3UUECKHE TEOPUH, IBIECHUA, 3aKOHBI U IIOHATHS,

- [I0Ka3aTh NMPAKTHYECKHE MMPUMEHEHUS (H3NYECKUX TEOPUH M 3aKOHOB B NPOH3BOJCTBEHHOH
NIPaKTHKE;

- pelaTh 3a7a4yy ¢ Npo(heCCUOHANBHO HANPABIIEHHBIM COJIEPKAHUCM,

Takum obpazoMm, yraeTcs:

BO-TIEPBBIX, MOKa3aTh, 4TO (U3UKA CIYyKHT TeOpeTHYecKoH ©0a3oi 111 OBIaA€HHA MCTOJAMKOH H
TEeXHOJIOTHEH JaHHOHM CIIeUMalbHOCTY,

BO-BTOPBIX, TMOBBICHTh HHTepeC OOydyarolMXcs K (HU3HKE W YCWIMThL MOTHBHI €€ M3y4YeHMs 3a CYeT
WLIIOCTpanuil mpodeCCHOBAILHOM 3HAYMMOCTH Kypca (PHU3MKH.

K npodeccroHanbHO 3HAYMMON HYacTH Kypca OTHECEHBl 3HAHUsA (3aKOHBIL, HOHATHA, (AKTEL,
PAaKTHYCCKHE NMPUMEHEHHS U T.II.) H yMEHHUS (peluaTh M COCTAaBIATH 3aJaud, IPOU3BOJMTL PACUETH,
TIOJIL30BATECS M3MEPUTEIBHBIMU MPUOOpaMH M MHCTPYMEHTaMH U T.IL.), KOTOpPBIE (OPMHUPYHOTCH MPU
W3y9eHHH Kypca (DHU3MKH W 3HAYMMBl UL TpoLecca OBNAJCHHA CIHEIMaNbHOCTBIO, CIIOCOOCTBYHOT
COBEPIIEHCTBOBAHUIO NIPO(YECCHOHATIBHOMN NMOATNOTOBKH.



B nporiecce 0CBOSHHS UCLMIUTHHLL Y CTYACHTOB JODKHBI (POPMHUPOBATHCA OOUIME KOMIIETEHIIMH
(OK)

OK 1. [lonnMaTh CYIIHOCTh M COLIMANLHYIO 3HAUMMOCTb CBOEH Oyayluei npodeccu, NposBIiTh K
Hel yCTOWUMBEIM MHTEPEC.

OK 2. OpFaHI/BOBLIBaTL CO6CTB6HHyIO ACATCIIBHOCTD, BI>I6I/IpaTI) THUIIOBBIC MCTOIbLI H Croco0bl
BBIIIOJIHCHUA HpO(beCCHOHaHLHbIX 3aJla4, OOCHHUBATh UX 3(b(1)eI(TI/IBHOCTI> 1 Ka4CCTBO.

OK 3. [lpuHnMMaTh peuicHUs B CTAHJAPTHBIX M HECTAHAAPTHBIX CUTYaUMsAX M HECTH 3a HUX
OTBETCTBEHHOCTD.

OK 4. OcyimecTBiIsATs IOUCK M HCIOJB30BaHUE MH(POpMAUNK, HEOOXOAUMON M 3¢ deKTUBHOrO
BBIITOJTHEHHUSA MPO(GECCHOHANBHBIX 3a/1a4, IPOPECCHOHANBHOTO U INYHOCTHOTO Pa3BUTHSL.

OK 5. Hcnonp3oBaTh HHGOPMAHOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIIOTHH B Ipo¢ecCHOHANBHOM
JESATeNbHOCTH.

OK 6. Paborars B KOJUIEKTHBE ¥ KOMaHJE, 3GHEKTHBHO 00MAThCA ¢ KOJUIETaMH, PYKOBOACTBOM,
NOTPEOUTENIMH.

OK 7. Bpars Ha ce0st OTBETCTBEHHOCTH 3a pabOTy WICHOB KOMaH[bI (IONYMHCHHBIX), PE3yJbTaT
BBLIIOIHEHUA 3afaHNH.

OK 8. CamocCTOSTENbHO ONpefensiTs 3aJadd NpoQPEeCCHOHAIBHOIO U JMYHOCTHOIO pa3BUTHA,
3aHUMATHC caMoo0Opa3oBaHHEM, OCO3HAHHO MIIAHUPOBATH NOBBIIIEHNE KBaTM(DUKALIUK.

OK 9. OpueHTHpOBaThc B YCJIOBHAX 4YacTOM CMEHBl TEXHOJOTMA B IPOGECCHOHATBHOM
JEATSIBHOCTH.

IIK 1.1. BeibupaTh ONTHMAIbHBIA BAapHAaHT NPOBOJAKH TIyOOKHMX M CBEPXIIIyOOKHMX CKBaXHH B
Pa3NMYHBIX TOPHO-TEOJIOTMYECKUX YCIIOBHSAX.

1K 1.2. BeiGupats crioco0sl B CpeaCTBa KOHTPOJIA TEXHOIOTHYECKHX MIPOIIECCOB OypeHHUSI.

INK 1.3. PemaTh TeXHHMYECKHE 3aJadd 110 NPEAOTBPAIICHHI0 M JIMKBHJAIUU OCIOXHEHHH U
aBapHUITHBIX CUTYaLUH.

IIK 1.4. IlpoBomuThs pabOTHl MO IIOJrOTOBKE CKBAXHH K PEMOHTY; OCYUIECTBISATH HMOA3EMHBIN
PEMOHT CKBAXHUH.

2. O6cmyxuBaHMe U IKCIUTyaTanus 0ypoBoro o00pyoBaHus.

IIK 2.1. IIpou3Boauts BEIOOp OYpoBOro 00OpYJOBaHKSA B COOTBETCTBHU C I'€OJIOrO-TEXHUYECKHMMHU
YCIIOBUAMHU IIPOBOAKHU CKBAXKUH.

IIK 2.2. [Tpou3BoOuTL TeXHHYECKOE OOCIy)XMBaHHEe OypOBOTO 00OpPYAOBAaHMS, TOTOBUTE OypOBOE
000pyIOBaHNE K TPAHCIIOPTUPOBKE.

[IK 2.3. IlpoBoaurh mpOBepKy paboThl KOHTPOJILHO-U3MEPUTENBHBIX NPHOOPOB, aBTOMATOB,
IPEIOXPAHUTEILHBIX YCTPOHCTB, IPOTHBOBEIOPOCOBOTO 000PYLOBAHHS.

IIK 2.4. OcywmecTBIATh OMNCPATUBHBI KOHTPOJNbL 33 TEXHUYECKUM COCTOSHHEM HA3€MHOTO H
N013eMHOT0 GYPOBOTO 00OPYIOBAHHS.

IIK 2.5. OhopMiIaTh TEXHOJNOIHYECKYI0 W TEXHHYECKYIO NOKYMEHTALHMIO IO OOCTYXMBAHMIO H
SKCIUTyaTanuy 6ypoBoro o6opynoBaHusl.

3, OpraHI/IBaHI/IH JACATCIBHOCTH KOJJICKTUBA WCIOJIHUTEICH.
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ITK 3.1. ObecnieunBaTh MPO(PUIAKTHKY MPOU3BOJCTBEHHOIO TpaBMaTu3Ma U O€30TacHbIC yCIOBHUs
TpyZHa.

IIK 3.2. OprauuzoBbiBaTe paboTy Opuragsl 10 OypeHHIO CKBXUHBI B COOTBETCTBHH C
TEXHOJOIMYECKUMH PErilaMeHTaMHU.

ITIK 3.3. KoHTponupoBaTh M aHAJIM3UPOBATH IMPOLECC M PE3yNbTaThl AEATEILHOCTH KOJIEKTHBA
UCIIOJIHMTENEH, OLIEHUBATh 3G (HPEKTUBHOCTh IPOU3BOICTBEHHOM AEATEIBHOCTH.

1.4. Kostu4ecTBO 4acOB HA OCBOEHHUE NMPOIPaMMBb] Y4eOHOM AMCUMILIHHBI:
MaKCHUMaJIbHOW y4eOHOH Harpy3ku crynenta 270 qaca, B TOM YHCIIE:
- CaMOCTOATEJIbHOH paboThl CTyZeHTa S54ac.

2. CTPYKTYPA U COJAEP)KAHUE YUEEHOM JUCILUIIJIAHBI

2.1. O6bem yueOHON JUCHUIVIMHBLI M BUABI YU4eOHO# PadoThI

Buja yueOHO# JesiTeJbHOCTH Ob6beM yacoB
MakcumalibHas yyeOHas Harpy3ka (Bcero) 270
B TOM YUCJIE:
Jlekuun 22-70
PAKTHYECKUE 3aHITUS 33-66
HHauBuayaabHbl IPOJKT 20
B TOM YHCIIE:
Camocr. Pabota 55
Hrorosas aTTecTauus 3K3aMeH 4




2.2 TemaTn4yeckuii IJIaH U cofep:kaHue yueOnoi qucuunannsl I1/1..02 Ousuka

HaumeHoBanune Conepkanue y4e0HOro MaTepuasa, iaboparopHbie 4 NpakTH4ecKkue padborsl, O0Bem ®opmupyemMsbie
pa3/esioB U TeM HHIMBUM/YAJbHBIA POEKT JacoB o01Iue u
npogeccuoHANBHbIE
KOMIeTeHI MU
1 ) 3 4
Brenenue. Copepxanue yuebHOro MaTepraa: 4 OK 03
Du3NKa H MeTOIbI Qdusuka — ¢GyHIaMEHTaJIbHas HayKa O IPUPOJC. OK 05

HAYYHOIO NO3HAHUA |ECTCCTBCHHO-HAYYHBIH METOJ MO3HAHMS, €T0 BOZMOXXHOCTU M IPaHUIBI IPUMEHUMOCTH.
OKCIICPUMEHT 1 TCOPHsI B IPOLlecce MO3HAHUA IIPUPOABI.

Moennporarne GU3MUECKUX SBICHUH U IpolieccoB. Poip 3kcnepyMeHTa U TEOpUH B
nporecce no3Hanus mpupoabl. Ouznueckas BennuuHa. Ousudeckue 3aKoHbl. ['paHuisl
MPUMEHUMOCTH (DU3MYECKUX 3aKOHOB U Teopul. Ilpuniun coorsercTBus. IloHaTue o
(hu3nyeckoil kapTuHe Mupa. [lorperHoCTH u3MepeHnH PU3NYeCKHX BEIUYUH. JHAYECHHE
pusuku npu ocsoennu npodeccuii CIIO m cnenuansaocTedt CI1044

Pazgen 1. Mexaumuka OK 01
Tema 1.1 Cosiepxanne ydeOHOTO MaTepraa: 4 OK 02
OcHoBBI Mexannyeckoe JBHKEHHE U ero BUAbsl. MartepuansHas Touka. CKajlsipHbIE U OK 04
KHHEMATHKHU BEKTOPHBIE OK 05
duzryeckre BeauauHbl. OTHOCHTEIBFHOCTh MEXaHHYECKOro JBIXKeHUsA. CHCcTeMa OK 07
OTCYETA.
ITpunnun orHocuTenbHOCTH Iauies. CriocoObl onucaHus ABWKEHMs. TpaeKTopus.
[1yTb.
[lepememenne. PaBHOMepHOE MpAMOIUHENHOE NBIKEeHHE. CKOPOCTh. Y paBHEHHE
ITBHOKEHUS.
MrHoBeHHas ¥ CpelHss CKopocTU. Y ckopenue. [Ipsamonuneiinoe ABHKEHHE C
MOCTOSIHHEIM
YCKOpeHHUEM. [IBIKCHHUE C IIOCTOSHHBIM YCKOPEHHEM CBOOOHOIO MageHUs.
PaBHOMEpHOE
JBUKEHHE TOYKH 10 OKPYXKHOCTH, YTIIOBAs CKOpOCTh. [leHTpocTpeMuTesHOe
YCKOpEHHUE.
Kunemartrka abCoNIIOTHO TBEPIOOTO TeNa
Tema 1.2 Conepxanue yueOHOIr0 MaTepyania: 4
OcHOBBI JHHAMHKH OcHoBHas 3agava quHaMukd. Cria. Macca. 3akonsl mexaduku HeroToHa. CHlbl B

[PUPOJIE.




Cuita TSDKECTH M CHIIa BCEMUPHOTO TATOTEHUs. 3aKOH BCEMUPHOTO TATOTEHHSL.
[lepBas
KOCMHUUECKasl CKOpocTh. JIBIbKeHHe mIaHeT ¥ Manbix Tell ConHedHoH cucreMel. Bec.




Hesecomocts. Cunbl ynpyroctd. Cuibl TpeHUS

Tema 1.3

3aKoHbI COXpAHEHHA
B

MeXaHUKe

Coaeprxanue yucbHOro MaTepuana;

HNmmynasc Tena. Ummynbe cuibl. 3aK0H COXpaHEHHs! UMITysibca. PeakTuBHOE
nBKeHHE. MexaHndeckas padora u MonrHocTs. Kunernueckas sHeprus. [loreHunansHas
SHEPIUs. 3aKOH COXPAHEHUsl MEXaHHUECKOM 3Hepruu. PaboTa CHIBI TSXKECTH M CHIIBI
yrpyrocta. KoHcepparusHble cuibl. [lpuMeHeHne 3aK0HOB coxpanenus. Mcnones3osanue

I/ICCJ'ICI[OBaHI/II‘;I, TpaHuLbl IPHUMEHNMOCTH KJACCHYECKOM MEXaHHKH. Hpaxmqecxoe
MIPUMEHCHNC (bHSPI‘-ICCKI/IX 3HaHNH B MOBCEIHEBHOM KHU3HH I HCIIONB30BAHUS
MPOCTBIX MEXaHU3MOB, HHCTPYMEHTOB, TPAHCIIOPTHEIX CPEICTB

3AKOHOB MCXaHUKN AJIA 00BACHEHHS JABWKXCHHA HeOECHBIX TEI U IJIs pa3BUTHS KOCMHUYECKHUX

Pemenne 3aa4 ¢ mpodeCCHOHABHOM HAPABISHHOCTHIO IO paszeny «MexaHHuka»

Paszgen 2. Moaekynspuas ¢usrka ¥ TepMOAMHAMUKA

Tema 2.1
OcHOBEI
MOJIEKYJISIPHO

KHHEeTHYeCKOHTeopUun

Conepxanue yuebHOro MaTreprana:

OCHOBHBIE TTOJIOXEHU MOJIEKYIPHO-KMHETUYECKOHN TeopHH. PazMeprl U Macca
MOJIEKYT B aToMOB. bpoyHOBCcKOE nBM>xeHHE. CHIIBI ¥ SPHEPTHA MEKMOJIEKYJIIPHOIO
B3auMoeicTBUA. CTpoeHHe raz000pa3HbIX, KUAKHUX U TBEpAbIX Tel. MaeaibHbii ras.
JlaBnenne raza. OCHOBHOE YPaBHEHHE MOJIEKY/ISIPHO-KUHETHUECKON TCOPUU Ia30B.
TeMmneparypa u ee uaMepeHue. AGCOMIOTHRIN HyIb TEMIIEpaTypsl. TepMoanHamMuyeckas
1IKana remneparypsl. Temnepatypa

3Be3M. CKOpPOCTHU IBIXXEHHUS MOJIEKYN M UX U3MEPEHHUE. Y PaBHCHUC COCTOSHUS
W eabpHOro Ta3a. M3ompoueccsl U ux rpaguku. I'a3oBsie 3akoHBl. MomsapHasd razopas
OCTOSHHAs

Pemenne 3a1a4 ¢ npodeCcCHOHAIBHON HAPABIEHHOCTRIO

[\

[IpakTudeckue 3aHATHE:
IlpakTuucckas pabora Nel. M3yuenne oqHOTO M3 M30IPOLIECCOB

Tema 2.2
OCHOBBI
TEPMOAUHAMUKH

ConepxaHue y4eOHOTO MaTepHalia:

BHyTpeHH: SHEpryst cHcTeMbl. BHYTpeHHAs 3HEprus MAealbHOro rasa. Padora u
TEIIoTa

kak GOpMEI epeady 3HEPTUH. TeII0eMKOCTE. Y IeIbHas TeIIOEMKOCTb.
KommuecTBO TEIUIOTHI. Y paBHEHHE TEeILIOBOTO Oananca. [lepBoe Hagai0 TEpMOIMHAMUKHA.
A mnabaTHBIN portecc. Bropoe Hadano TepMoauHaMuKy. 1IpuHIMN NEHCTBHS TETIOBOH
mMarruiel, TemmoBeie aurateny. KIIJ remnosoro aBuratens. XOoJOIWIbHBIE MAIIHHBL.

Oxpana npupoasl

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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Pemrenue 3amay ¢ npodecCHOHAIBHON HAMIPaBIEHHOCTHIO

Tema 2.3

CoaepxaHue yuebHOro Marepuania:
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ArperatHbie
COCTOSIHMA BellecTBa H
dasoBble mepexoanl

Ucnapenue u KoHAeHcawsA. HachImeBHbIA nap U ero cBOMCTBa. AGCOIIOTHAS U
OTHOCUTEIbHASA BIaKHOCTH Bo3ayxa. IIpubopsl 11 onpeneneHus BIaKHOCTH
BO31yXa. Touka pocrl. Kunenue. 3aBHCUMOCTS TEMIIEPATYPHI KHIEHHUS OT HaBIEHUS.
KpuTtuueckoe cocTosiHue BeniecTsa. [leperpeThlii map U €ro HCIoJb30BaHHUE B TEXHHUKE.
XapaKTepHUCTHKa JKUIKOTO COCTOSIHUSA BenlecTBa. II0BEpXHOCTHEIN CHOM XKUIAKOCTH.
DHEprHa NOBEPXHOCTHOTO clos. bmxHuil nopsaaok. IloBepxHOCTHOE HaTAXKEHHUE.
CmagrBaHue. SIBJIEHNS HAa MPAHUIIE XKHAKOCTH C TBEPABIM TeJIOM. KamuniapHsle SBIEHUA.
XapakTepuCTHKa TBEPIOTO COCTOSHUS BellecTBa. KpucTauinyeckue 1 aMophHble TeNa.
Yrpyrue cBo¥McTBa TBepAbIX Tel. 3akoH ['yka. MexaHnueckue cBONCTBA TBEPABIX TEL.
[TnacTudeckas (octaTounas) nedopmanus. TenoBoe pacIINpEHHE TBEPABIX TN U
kuakocted. Koaddunuent nuneitnoro pacmmpenus. Koadduuuent o6bEMHOro
pacuiypenns. YdeT paciiupeHus B TexHuke. 1lnasnenne. Y genpHas

temiota masinenns. Kpucramummsanus. Ilpaktudeckoe NpuMEHEHHE B IOBCETHEBHOM
KU3HH QU3HUECKUX 3HAHMH O CBOMCTBAX ra30B, JKUJAKOCTEN M TBEPABIX TEI

Pemcnue 3a1a4 ¢ npodheCCHOHATIEHOM HaOPaBJIEHHOCTBEO

[TpakTHyeckue 3aHATHA:

[pakTuueckas pabota Ne2 OmnpenesieHne BIaKHOCTH BO3AyXa.

[MpaxTuyeckas pabora Ne3 Onpeznenenue kod>(pdUIIMEHTa IOBEPXHOCTHOIO
HATSDKEHMS JKHIKOCTH

o)}

CamocrositenpHas pabora Nel «MonekymnsipHas ¢pu3uKa ¥ TEpMOIHHAMHUKA»

Paspmen 3. DnexTpoarHaMuka

Tema 3.1
DjIeKTPHYECKOE NoJIe

Conepxanue yueOHOro MaTepuana:

DiiekTprIecKue 3apsiapl. DIeMEeHTapHBIN ANEeKTPUIECKUH 3apsia. 3aKOH COXPaHEHHMs
Bapsja.
3akon KynoHa. DiekTpudeckast IOCTOSHHAs. DIIeKTpudecKoe none. HanpsxeHHOCTh
bekTprudeckoro moist. [IpuHoun cyneprno3uuuu nonei. [IJpoBoJHUKH B 311EKTPUYECKOM
iroste. JIMdNEeKTPUKY B aNekTpudeckoM rose. Iloaapusamus quanexTpukos. Pabota cun
biekTpocratuaeckoro moii. [lotennuan. PasnocTs noteHuuanos. CBA3bk MeXIy
HAMPSLKEHHOCTBIO M PAa3HOCTHIO MOTEHIHAIOB MIEKTPUIECKOr0 MOJIsl. DJIEKTPOEMKOCTB.
Enuauns saexkTpoeMroctd. KorneHcatopsl. CoequHeHe KOHAEHCAaTOPOB B HaTapero.
(DHEprus 3apsHKEHHOTr0 KOHIEHCATopa. DHEeprus aneKrpudeckoro noma. [pumenenne
OHIEHCATOPOB

Pemenue 3amay ¢ npodeccHOHANLHON HANPaBIEHHOCTBIO

[IpakTHueckue 3aHATHA:

[Mpaktuueckas pabdora Ned. OnpeneneHne 3IEKTPUIECKOH EMKOCTH KOHIEHCATOPOB

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK ...
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Tema 3.2
3aKOHBI
MOCTOSHHOI'0 TOKA

Copepxanue ydyebHOro Marepuaa:

VYcnoBus, HEOOXOAUMEIE JUIsi BO3ZHUKHOBEHMS U MOAAEPXKaHUS 3MEeKTPHUIECKOr0 TOKA.
Cu1ia ToKa ¥ TUIOTHOCTE TOKa. 3akoH OMa AJis yJacTka LEenH. 3aBUCUMOCTD JIEKTPUYECKOTO
CONPOTHUBJIEHUS OT MaTepuaia, JJINHbI 1 IO NONEPEYHOr0 CEUCHHUS IIPOBOAHHKA.
3aBHCUMOCTH IJIEKTPUUECKOTO CONMPOTHBIECHHU] NPOBOAHMKOB OT TEMIIEPATYPBHL
TemmepaTypHblit koadduuuenT conpoTusieHns. CBepXIpoBOAUMOCTb. PaboTa 1 MOITHOCTE
NOCTOSHHOrO ToKa. TermoBoe aewcTere Toka. 3akoB JLxoyns—JleHna. DnexTpoABMXKYy1Las
Cmila HCTOYHHKA Toka. 3akoH OMa AN MoiHO#H 1enu. OnexkTpudeckue nend. ITapannensHoe
M TIOCIIeI0BATENILHOE COeIMHEHME IPOBOHIKOB. 3akoHbl Kupxroda s yzna. CoenrHenne
HCTOYHHUKOB JIEKTPHUECKOM SHEPrun B 6arapero

Pemenue 3ama4 ¢ npodecCHOHAIBbHOM HAIIPABIEHHOCTBIO

IIpakTHuecKye 3aHATUA:
IIpakTuueckast pabora Ne5 OmpeneneHue yaenabHOro CONPOTHBIECHMA NPOBOHUKA.
TIpakTiueckas pabora Ne6 OnpeneneHne TEpMUYESCKOro Ko GUIIMEeHTa COIPOTHBICHHUS
METH.
[pakrnueckas padorta Ne7 M3meperue 3C 1 BHYTPEHHErO COIPOTHBIICHHUS
ucTOYHUKa Toka. [IpakTiyeckas pabora Ne§ M3yueHue 3aKOHOB MOCIEN0BATEIBLHOIO U
TApaIeTbHOTO COCTUHEHHH TPOBOIHHKOB.

IMpaktuueckas pabora Ne9 VccnepoBaHne 3aBHCHMOCTH MOIIHOCTH JIAMITBI
HaKaJTMBAHUS OT HANPSDKEHUA Ha e€ 3aKuMax.
[TpakTnueckas pabora NelQ Onpenenenue KII/I anexrponnnTku

CamocrosTenbHas padora Ne2 «DnexTpruecKoe 1oJie. 3aKOHEI IIOCTOSHHOIO TOKa»

Tema 3.3
DJIeKTpUYeCcKHil TOK B
pa3JIM4YHBbIX cpefax

Copaeprxanye yyeOHOro Marepyana:

DJeKTpHUecKUii TOK B MeTaJLIaX, B JIEKTPOIUTAX, ra3ax, B BaKyyMe. DNeKTPONIH3.
3akoH s>nekTponn3a Papajges. DIeKTPOXUMHYECKHH SKBUBAJIECHT. BH/IbI ra30BBIX pa3psIoB.
TepmonnekTponHas sMuccus. [Tnasma. JneKTpHUECKUH TOK B IOIYNIPOBOJHUKAX.
CobcTBEHHas ¥ IPUMECHas IIPOBOAUMOCTH. P-n nepexon. IlpuMeHeHre NOTYIIPOBOJHUKOB.
[MTonynpoBOJHHKOBEIE TPHOOPEI

Pemenue 3ana4 ¢ npodecciuoHalbHOH HAIPaBJICHHOCTBIO
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IlpakTHueckue 3ansTH:
IpakTndeckas pabora Nell Onpernernenue 3NeKTpOXUMUYECKOIO SKBMBAJIEHTa MEIN

Tema 3.4

CopepxaHue yuyeOHOro Marepuaja:

MaruuTHOE noJie

Bekrop muayK1uy MarEuTHOrO 10J1s1. HanpskeHHOCTh MarHWTHOTO noJiA. JleicTBre
MAarHHUTHOI'O TIOJIsl Ha MPSAMOJMHEHHBIA IPOBOJHUK ¢ TOKOM. B3anuMoaeiicreue TokoB. Cnna
Amnepa. [IpumeHeHne cunbl Amnepa. MarHUTHBIH NOTOK. PaboTa 110 nepemMeiesuo
MPOBOJHUKA C TOKOM B MarHUTHOM IoJIe. JIeACTBHE MArHUTHOTO NOJIS Ha JIBHXYLIUMCS
zapsia. Cuna Jlopenua. [Ipumenenue cuibl Jlopenua. Onpegencaue yienbHoro 3apsaja.
MaruuTHbIE CBOHCTBA BeliecTBa. MarHuTHas npoHUiaeMocTs. CoaHEYHas aKTUBHOCTD H €€
BJIMSIHHE Ha 3eMyIr0. MarautHele Oypu

Penenne 3aga4 ¢ npodecCHOHaIbHOM HAIPAaBIEHHOCTHIO

Tema 3.5
DJ1eKTPOMATHUTHASA
HHAY KU

Conepxanue y4eOHOro MaTepHana:

SIBnenue >neKTpoMarHuTHON MHAYKUKA. [IpaBuio JleHna. 3aKkoH 31eKTpOMarHUTHOH
HHIyKUHH. Buxpesoe anexrpuyeckoe noje. 2J1C MHAYKUHHE B ABMXKYIUUXCS
IpPOBOJHUKAX. SIBIeHME CaMOMHAYKIMH. MHAYKTHBHOCTE. DHEPIHs MarHUTHOI'O T10JI TOKA.
B3auMOCBS3b 3NEeKTPUYECKUX U MarHUTHBIX TOJIEH. DIEKTPOMarHUTHOE I10J1e

Penienne 3a1a4 ¢ npodecCHOHaIbEON HANPaBIEHHOCTHIO

IIpakTHueckue 3aHATUA:

IIpaxTraeckas pabora Nel2 VzydeHue siBICHUS 3JICKTPOMArHUTHON MHIYKIIHH

CamocrosTtenpHas pabota Ne3 «Marautnoe nosne. SIeKTpOMarauTHas WHAYKIUAY

Paszgen 4. KoneGanus ¥ BOIHBI

Tema 4.1
Mexanuueckue
KoJe0anMsd U BOJIHEI

Co,uepmaHHe y‘le6H01“0 Marepuaja:

Konebarenpuoe asmxenne. ['apmonnyeckue konedanns. CBoOOAHbIE MEXaHUYECKHE
koseGanus. [IpeBpanienue SHepruu IpH KosiebarenbHoM ABIKeHHd. CBOOOIHBIE

BriHyXIeHHBIE MeXxaHH4decKue konebanus. Pezonanc. Ilonepeunsle ¥ MpoAOJbHBIE BOJHBIL.
XapaKTepUCTHUKH BOJIHBL. 3BYKOBHIE BOJIHB]. YIIBTPa3BYK U €0 IPUMEHEHHE

3aTyXarolue MexaHndeckue Kojaebanusa. MaTemMaTndecKuil MasTHUK. 1Ipy>KMHHBINA MasTHHK.

Tema 4.2

Cogepxanue yuebHOTO MaTepHaa:

OK 01
OK 02
OK 04
OK 05
OK 07
TG -
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DJIeKTPOMArHUTHbIE
K0JIeOAHHUA ¥ BOJIHBI

CB0001HBIE 3IEKTPOMArHUTHEIC Koebanus. [IpeBpaiienue >Heprum B
Kosre0aTenpHOM KOHTYpe. Popmyna ToMmcoHa. 3aryxaromue 31eKTpoOMarHuTHEIE KoneOaHus.
["eHepaTOp HE3aTyXAONMINX JEKTPOMarHUTHHIX KoneOaHu. BEIHYXKIEHHBIE 3TEKTPUYECKHE
konebanus. IlepeMeHHbli Tok. I enepaTop nepeMeHHOro Toka. EMKOCTHOE M MHOYKTHBHOE
CONIPOTHUBIICHHS IIEPEMEHHOTO TOKAa. AKTUBHOE CONpoTHBIIEHME. 3akoH OMa A1
HIIEKTPUICCKOM e NEpEMEHHOTO ToKa. PaboTa M MOITHOCTH IIepeEMEHHOTO TOKa. PesoHanc
B 3ieKTprdeckoi nenu. Tpancdopmaropsl. Toku BeIcokoil uacToTsl. Ilomy4denue, nepenada
1 pacrpezeacHue 3IeKTPOIHEPIUU. DIIEKTPOMAarHuTHOE 110JIE Kak 0COOBIH BUJ MAaTepPHH.
DJIeKTpOMAarHuTHEIE BOJIHEL. CBOMCTBA 3JIEKTPOMArHUTHEIX BOJIH. Bubparop I'epua.
OTKpBITHIA KoJlebaTenbHbld KOHTYp. U306perenue paauo A.C. IlonoBem. Ilonarue o
pagnocBs3y. [IpuHun pagnocssszu. IlpuMeHnenne 31eKTpOMarHMTHEIX BOJIH.

Permenne 3ama4 ¢ npotecCHOHATbHON HAIIPABICHHOCTHIO 2
[IpakTHYeCcKHE 3aHATHA:
[Tpaktuueckas pabora Nel3 Mzyuenue paboTsl TpaHchopMarTopa 6
CamocrostenasHas pabora Ne 4 «KoneGaHus 1 BOITHBD) 10
Pasgen 5. Onruka
Tema 5.1 CoJneprxanue y4eOHOro MarepHaia: 6 OK 01
[Ipupona cBera ToueuyHbii HCTOYHUK cBeTa. CKOPOCTH PacIpOCTPAHEHHS CBETA. 3aKOHbI OTPAXKEHUS OK 02
1 npenomieHus ceeta. ConHeuHbIe U TyHHbIE 3aTMeHHs. [Ipunuun INodrenca. [lonnoe OK 04
orpaxenue. JIuu3el. IlocTpoenue u3obpaxkeHus B auH3ax. PopMysia TOHKOH JIMH3BL OK 05
VBenmnyenue nunH3bl. I'na3 kak ontuyeckas cucrema. Onruueckue npubopsl. TenecKomsl. IIK ...
Cuna cBera. OCBEIEHHOCTh. 3aKOHB! OCBEUICHHOCTH
Pemenue 3a1a4 ¢ npoeCCHOHANbHON HaNpaBIEHHOCTHIO 2
[IpakTHUeCKUe 3aHATHS:
IMpaxtudaeckas paborta Neld Ompenenenue nokxasareins IPEIOMICHHs CTEKIIA 6
Tema 5.2 Cogneprkanue yueGHOTo MaTepHana: 6
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BoaHoBLIe cBoOilicTBa
cCBeTa

Unrepdepenuns cBeta. KorepeBTHOCTH CBETOBBIX Jiyuell. uTepdepeHLnst B TOHKHX
mienkax. Konpua Herorona. Mcnonbs3oBanue HHTEPGHEPEHITNN B HAYKE B TEXHHKE.
Jludpakuys ceeta. Jludpakipsg Ha Died B NapauIeIbHbIX dydax. [Judpaxionsas
pemetka. [lorsitre o ronorpaduu. Ilonsipusannsa nonepednbix BonH. [lossgpusanus csera.
[BottHoe mydenpenomienue. [lonspounst. Jucnepeus ceera. Buasl namyueHu. Buisl
crieKTpoB. CHekTphl ucnyckaHus. CriekTpsl noriomenns. CoexTpanbHbeIH aHalu3.
CriekTpanbpHble Kacchl 3Be37l. YnpTpaduoneToBoe nsnyyenue. HbpakpacHoe H3jIy4eHHE.
PentrenoBckue xyuu. Mx ripupona u cBoictsa. 1lIkana 31eKTpOMarHuTHBIX U3JIy4YE€HUI

HpaKTH‘{CCKlfle 3aHATHA

Tema 6.2
du3zuka aToma u
aTOMHOIO siipa

Copeprxanue yueOHOro MaTepuaa;

PasBuTHE B3MJISA0OB Ha CTpOEHHE BelecTBa. Moeny CTpOeHUs aTOMHOTO spa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojgopona. SxepHas Mozaens atoMa. OObITel .
Pesepdopma. Momens aroma Boxoposa no H. bopy. KBantossie nocryatsl bopa. Jlazepst.
PaOaKTHBHOCTE. 3aKOH paJdOaKTUBHOTO pacnajia. PanMoakTUBHEIE IPEBpAIEHUS.
Crioco6bl HAOIIOEHHS U PETUCTPAINY 3apsHKEHHBIX dacTull. Db dexT BaBuiosa —
UepenkoBa. CTpoeHHE aTOMHOTO AApa. JlepekT Macchl, JHEPTUs CBA3M M yCTOHYHBOCTE
ATOMHEIX sifep. S aepHble peakiuy. SInepHas sHEpreTUKa. DHEPreTHHECKHH BRIXO SAEPHBIX

peakiyi. VIcKkycCTBeHHas paJlHOaKTUBHOCTb. JleneHue TshKenwbIx axep. LlenHas

silepHas

IMpakruueckas paborta NelS OmnpeznesieHre ATMHBI CBETOBON BOJIHBI € MOMOIIBIO 6
nU(PAKITMOHHOH PEIHETKH.
ITpaktudeckas pabora Nel6 HaGnroaeHue COIOMHOro ¥ JHHENYATOTO CHIEKTPOB 6
CamocrosTennHas pabora Ne 5 «Onruxay 10
Tema 5.3 JBHkeHne cO CKOpOCThIO cBeTa. 11oCTynaTe TeOpUH OTHOCUTENBHOCTH U CIEACTBHUSA
CrneumanbHas Teopusi M3 HUX.IHBapHaHTHOCTH MOZYJIsl CKOPOCTH CBETA B BaKyyMe. DHeprud nokos. CBA3b MaccChl
OTHOCHTEJIHLHOCTH ¥ SHEpruu CBOOOTHON YaCTHUIIbl. DJIEMEHTH] PENATUBUCTCKON THHAMUKHA
Pasnen 6. KsanroBas pusnka
Tema 6.1 CopeprxaHne y4e0HOro MaTepuania: 4 OK 01
KBaHTOBas ONTHKA KBanToBas runoresa Ilnanka. Temnosoe usinydenne. KopnyckynsapHO-BOIHOBOH OK 02
myanusMm. Dortonsl. ['unoresa fe bpoiist o BOTHOBBIX cBOHCTBaX 4acTHL. COOTHOIICHHE OK 04
HeompeaenaeHHocTel I eiisenOepra. JlaBrnenue ceera. XuMu4eckoe aeiicTere cBeTa. OIbIThI OK 05
[1.H. Jlebenesa u H.W. BaBunosa. ®otosddexr. YpapHenue DiHmTelHA 11 GoTodddeKTa. OK 07
Buemuuit gotosnexkrpudeckuit adgdext. Bayrpennuit poroaddexr. Tunbr GoToa1€MEHTOB.
[Mpumenenue poToaddexra
4
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peakuus. YpasisieMas LenHas peakuusi. SnepHsii peakrop. TepMosaepHsIii CHHTES.
Oneprus 3se3n. [lonydyenne paanoakTUBHEIX U30TONIOB U UX IPHMEHEHHE. brolornieckoe
NEHCTBHE PATMOAKTUBHBIX M3IIyYCHUI. DJIE€MEHTAPHEIE YaCTHLIBI

CamocrosiTenbHas padora Ne 6 «KBanToBas hu3mka» 15
Pazgen 7. Ctpoenne BeenenHoll
Tema 7.1 Cozepyxanre yueOHOro MaTepyana: 2 OK 01
CTpoenne ConHeuHas cucTeMa: IUIaHETHl 1 MaJIble Tena, cucteMma 3emisi—Jlyna OK 02
ContHeuHOM
CHCTEMBI OK 03
Tema 7.2 ConepxaHue yuebHOro Matepuaa: 2 OK 04
DBosonua Becenennoi Ctpoenue u 3somonus Connia u 38é3a. Knaccudukanus 38é3a. 38E3151 U OK 05
MCTOYHUKM MX 3Hepruu. ['anaktuka. CoOBpeMEeHHBIE IPEACTABICHUS O CTPOCHUHU U OK 07
SBOJIFOLMK BeejleHHOoM.
IMpakTrueckue 3aHATHS:
Ilpaktrueckas pabdota Nel7. MzyueHue kapTel 3B€3JHOT0 HEOA 6
[IpoMexyTouHast aTTecTaus: dK3aMeH 4
Bcero: 270

1. — 03HAKOMHUTEJIbHEIH (y3HABAaHUE paHee M3yYeHHBIX OOBEKTOB, CBOMCTB);
2. — PErPOAYKTHUBHBIY (BEITOMHCHHE ACITCABHOCTH O 00pasLy, MHCTPYKIHH WM 104 PYKOBOACTBOM)
3. — NpOAYKTUBHBEIH (IUTAHUPOBAHHE U CaMOCTOSATENILHOE BHIIIONIHEHHE ICATENBHOCTY, PELICHUE NTPOOIEMHBIX 3324
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3. YCJIOBUSI PEAJIN3ALIMU ITPOI'PAMMBI JIMCHUIIJIMHBI

3.1. TpeGoBaHusi K MHUHHUMAJbHOMY MAaTEPHAIbLHO-TEXHHYECKOMY 00ecnedeHnIo

Peanuzanus yueGHOH JUCHMIUTHHBI TpeOyeT Hanuuus ydeOHOro KaOuHeTa (U3UKH.
O6opynoBanue yueOHOTo KaOMHETa:

v II0CaI09HBIE MECTA 00YUAIOLIHMXCS;
v pabouee MeCTO TpernojiaBaTes;
v’ paboyas MenoBas JIOCKa,
v Harapable  nocoOus  (YueOHHKH, ONOPHBIE KOHCIIEKTHI-IUIAKATBI, CTEHMBI, KapTOYKH,
pa3gaToYHbIA MaTepual, KOMIUIEKTH Ja00paTOpHEIX paboT).
TeXHHYECKHE CPENCTBA OOy IEHHUS:
vTIK;
v’ Bugeonpoekrop;
v/ [IPOEKIMOHHBIN SKPaH.

3.2. UudopmMannoHHoe obecneueHue o0yyeHus (TepedeHb PEKOMEHIYEMbIX YIeOHbBIX H3/IaHHH,
VIHTEepHET-pECYPCOB, JONOTHUTEILHOMN JINTEPATYPEI)

OCHOBHbIE HCTOYHUKH
Jmutpuesa B.®. 3amaun no ¢pusuke: yued. nocobue. — M., 2020
Jmurpuena B.®D. ®usuka: yuebuuk. — M., 2018
[lenpenmreiin J1.O., Quk 10.1. Ousuka. Yuedouux— M., 2020
Tennenmrreitn JI.3. JQuk 10.1. Ousuka. Yyeouuk— M., 2020
Ienpenmreiin JI.O, JI.A. Kupuk, ®uzuka. 3agaunuk -M-2020
lenpenmreitn J1.D, JILA. Kupuk, ®usuka. 3agaunnk -M-2020
Msakumes I'. 5., B. B. ByxoBueB ®usmka: y4ue6 o0wmecoOpazoBaT. yuypexaeHUl /, usg. - M.:
[Tpoceemenune 2019
Msxumes . 1. ®uszuka. Mexannka. Yuyebuuk.-Ipoda M-2019
Msxuuies I'. 51, CunskoB A.3. ®usuka. MonekyisipHas ¢pusnka 4 TepMOIUHAMUKA. YUEOHHK -
Hpocda M-2019
10. Msxumes I'. S, Cunsxor A.3. Ousuka. Dnexrpoaunamuka. Yuebuuk mns 10-11kn. Jpoda M-
2019
11. Maxumes I'. 51, Cunsxos A.3. Ousuka. KoneGanus u Bosissl. Yuebuuk Ipoda M-2019
12. Maxumes I'. 8, Cunsakos A.3. ®usuka. Onrtuka. Keanrosas dhusuka. Yueouuk [poga M-2019

=) A ESEER] 19,

\o 00

JIonoJTHUTE/IbHbIE HCTOYHHKH
1. JIL.A Kupuxk, F0.U. Iux ®usuka , COOpHUK 3a1aHUH U caMOCTOATENbHBIX paboT Mocksa 2020
2. T.M.Tpodumona, ®usuka B Tabnunax u opmynax Axagemus 2020

DNeKTpPOHHbIE H3aHHs (3JIEKTPOHHBIE PecypcChl)

v
v

(Enunasxonnexkmus nudpoBEIX 00pa30BaTENBHBIX PECYPCOB)
v www.alleng.ru/edu/phys.htm (O6pazoBarensusiepecypch ViaTepHera—®Du3nka).
v' https//fiz.1september.ru (y4ebHo-MeToan4eckas razera «Du3uka»).
v _www.nuclphys.sinp. msu. ru
(Anepnas duzuka B HTEpHETE).
v www.college.ru/fizika .
v' http://www.class-fizika.narod.ru
V' http://www.afizika.ru/videoop
v" http://phisiks.claw.ru/phizika/mexanika/mexanika.html




v http://somit.ru/karta.htm
v http://markx.narod.ru/fiz
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4 KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMSI
TACUUILTAHDI

KOHTpOJIb U OLEHKA PE3YJbTATOB OCBOCHHA y4COHOH! JAUCUMILIMHEL OCYLIECTBIAETCS NPCIOIABATCIIEM B
TIPOLECCE NPOBCACHHS MMPAKTHYCCKUX 3aHATHH, TECTHPOBAHMSA, a TAKXKE BHIMOJHEHHS 00yJaromuMHCs

HHIMBUIYATBHBIX 33/TaHUH, MPOEKTOB, HCCIIEXOBAHUN.

PesynbTaThl 00yueHUsA
(ocBOEHHbIE YMEHHsI, yCBOCHHbIEe 3SHAHUA)

@®opMBbI M METOILI KOHTPOJISA H OUEHKH
Pe3yJILTATOB 00yUeHHs

I

3

IIpeamernle

-c(hOPMUPOBAHHOCTE MPEACTABIECHIHA O POJIU U MECTE
(GHU3NKA B COBpPEMEHHOH HAay4YHON KapTHHE MHpa;
NOHMMaHKe (PU3NYECKOH CYIHOCTH HaOIIOAAaEMbIX BO
BcenenHolt sBneHuit, poau Qu3nku B GOpMUPOBAHUU

Kpyrozopa W  (QYHKUMOHAJIBHOH  TI'PaMOTHOCTH
qeJIoBeKa JUIs pelleHHs PaKTHYecKHX 3a/1ay;

-BNIAICHAE  OCHOBOTIONIATAIOMIMMH  (QH3HUECKUMHU
MOHATUAMY,  3aKOHOMEPHOCTAMM,  3aKOHAMH H

TEOPHsAMH; YBEPEHHOE HCIIONb30BaHue (U3MUecKon
TEPMUHOJIOTUU U CHMBOJIMKH

-BJIaJICHHE  OCHOBHBIMM  METOJIaMH  HAy4yHOTO
NO3HAHUSA, UCTIOJIB3YEMBIMU B (DU3HKE: HAOIIONEHHEM,
ONTUCaHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM;

-yMeHuss 00pabaTeiBaTh pe3yNbTaThl HU3MEpPEHHH,
0OHApyXMBaTh 3aBHCHMOCTb MeEXOy (uinueckumu
BEJIMYMHAMHU, OOBACHATL MONYyYEHHLIE Pe3yNbTaThl U
JeNaTh BBIBOJIBI;

-cOPMHUPOBAHHOCTE YMEHHUS pewarh (U3HYEeCKHe
3azauy;

-c(OOPMHUPOBAHHOCTh YMEHHS NMPUMEHATD TIOTYyYEHHBIE
3HaHUA I OOBACHEHHS YCIOBHH NPOTEKaHHA
$u3HUECKUX SBIECHUI B IPUPOJE, NPOPECCUOHATBHOM
chepe U JUIS MPUHATHS TNPAKTHUECKUX PEIICHUHA B
MOBCEIHEBHOHN KH3HH;

Texymui KOHTPOIb (TECTUPOBAHUE, YCTHHIN
U MUCBMEHHBIH 0NPOC, AOKIa/, COOOIICHHE,
0TYeT), IPAKTUKO-OPUEHTUPOBAHHOE
3aJlaHue, IPAKTUYCCKUE 3aHATHS,
CaMOCTOSTENbHBIE U KOHTPOJIBHBIE pabOTHL.
dopmanu3oBaHHOE HAOMIONCHNE 32
HaBBLIKAMH MCIIONL30BaHMs VHTEpHET-
pecypcos.

-cOpMHPOBAHHOCTh  COOCTBEHHOM IIO3MUMH  TIO
OTHONIEHHIO K duznveckoit uHQOpMaLuH,
TIOJTy4aeMO¥ U3 pa3sHbIX HCTOYHMKOB.

JINYHOCTHBIE

-UyBCTBO TOPJOCTH M YB@XKCHUA K HMCTOPUM U
JOCTHKCHUAM OTEUECTBEHHOM (U3UYECKOH HayKwy;
dusnuecKu IpaMOTHOE MOBCIICHUE B
po(eCCHOHATBHON  JeATENRHOCTH M OBITY IIpH
oOpameHus ¢ mpudopaMu U yCTpOHCTBAMH;

— TOTOBHOCTb K NPOJIO/DKEHHIO 00pa3oBaHuUs U
NOBBIIICHHA KBTI (UKAIUY B U30paHHOU
MPO(ECCHOHATBHON JEsATENBHOCTH U OOBEKTHBHOE
OCO3HAHUE PONU (PU3UUECKUX KOMIIETCHLMH B 3TOM;

—  yYMEHHME  HCIONB30BaTh  JOCTHXKEHHA
COBPEMCHHOM (QU3MuecKod Hayku M (PU3HYECKHX
TEXHOJOTHMH i1  [OBBIIIEHUS  COOCTBEHHOTO
MHTCIUICKTYalbHOTO  PasBUTUS B BBIOpaHHOM

npodeCcCHOHANILHOU IEATEIbHOCTH;
— YMCHHUE CaMOCTOSITENHLHO JNOOBIBATH HOBHIE

Texymuii KOHTPONb (YCTHBIH U IMCbMEHHBIH
Orpoc, NOKNaMA, NMPaKTHKO-OPUEHTUPOBAHHOE
3aJIaHHKE).




s cebi pu3uyeckre 3HaHUs, MCHOJb3yA JUIA OTOTO
JOCTYHBIE UCTOYHHKH HH()OPMAIHH;

— YyMEHHWE BBICTPAaWBAaTh KOHCTPYKTHBHBIE
B3aMMOOTHOIIEHHS B KOMaHAE [0 PEIICHHI0 O0OLHX
3anay;

— yME€HWEe YIpaBIATh CBOEH IO3HABAaTEJIBHON
JEATEILHOCTEIO, TPOBOAUTH CAMOOUEHKY YPOBHS
COOGCTBEHHOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHS

MeranpeameTHble

- UCIIONIb30BaHUE pasIMYHBIX BUIOB
[O3HABATEILHONH  JESATENLHOCTH  IUId  PELICHMSA
dusnveckux 3agay, IPIMEHEHME OCHOBHBEIX METOIO0B
NO3HaHUA (HaONMIOOCHWs, THCAHHA, H3MCPCHMI,
OKCIEPUMEHTA) UI1 M3YYEHUS pPasiU4YHBIX CTOPOH
OKpYXaroleHh JeHCTBUTCIIbHOCTH;

- UCI0JIb30BAHNE OCHOBHBIX
MHTEIUICKTYalIbHBIX Ollepaliii: TOCTAaHOBKH 3a/1ayH,
dopMynupoBaHHS TUIOTE3, aHaIU3a M CHHTE33,
cpaBHEHHA, 0000UICHHUSA, CUCTEMATH3ALIUH, BBIABIICHHS
NPHUYUHHO-CIENCTBEHHBIX CBsA3€H, IIOMCKa aHaIoroB,
tbopmynupoBaHys BHIBOJOB AJIS U3yUEHHUs Pa3INYHBIX
CTOPOH (hU3UYECKUX 0OBEKTOB, IBJIECHHH U MPOLECCOB,
c KOTOPBIMU BO3HHKAET HE0OXOIUMOCTb
CTAJIKUBATLCS B IPO(ECCHOHATBHOI cdepe;

— YMEHHUE TEHEPHUDPOBATh MIEH M OIPENEIATH
CpEACTBA, HEOOXOUMBIE ISl UX pEaIH3alluH;

—  yMEHHME  UCIOJb30BaTh  pa3NUuHBIC
HUCTOYHHUKH ISt MIOJTyYEHHUs buzuyeckot
na(OpManKHU, OLEHHUBATE €€ JOCTOBEPHOCT;

— YMEHHE aQHAIU3UPOBATL H IPEACTABIATH
HH(OPMALHIO B PA3TUUHBIX BHIAX;

= yMeHHe nyOaM9HO IPEICTABIATD
pe3ynbTaTel  COOCTBEHHOrO MCCIICIOBaHMS, BECTH
OWCKYCCUM, JOCTYNHO W TapMOHHUYHO codYeTas
COZIEPIKAHHE U dbopmbl NpeACTaBIgeMON
HH(OPMALIHH.

Texymuii KOHTPOINB (TECTUPOBaHUE, YCTHBIHA
¥ HCBMEHHBIH ompoc, A0KIall, COOOIUEHNE,
OTYET), PAKTHKO-OPHCHTUPOBAHHOE
3ananue. opmMann30BaHHOE HaOIIOCHUE 3a
HaBBIKAMU UCIIONB30BaHus HTepHET-
pecypcos.
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