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Pabouast mporpamma obmieoOpazoBarensHoi muctuiumiabl OJ1.11 ®usmka paspaboraHa Ha OCHOBE
benepanbHOrO0 TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CpelHero ooiero oOpa3oBaHMS,
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nporpamMmMbl CIIO Ha 6a3e ocHOBHOro oOmiero oOpa3oBaHUs C TMOJYYEHHEM CpPEJHEro OOIlero
oOpa3oBaHUs, YTBEpX/IeHHOW Ha 3aceqannn CoBeTa MO OICHKE COAEp)KaHWs W KauyecTBa MPUMEPHBIX
pabounx mporpaMMm 001e00pa30BaTENIbHOTO U COLMAIbHO-TYMaHUTAPHOTO IUKIOB CpPETHETO
npodeccuoHanbHOro oOpa3zoBanms, npotokosn Ne 14 ot «30» wHostOps 2022 r., ®I'OC CIIO mo
cneunanbHoctn 21.02.01 PaszpaboTka u 3KkcIulyatanusi He(TSHBIX M Ta30BbIX MECTOPOXKACHUMN
yTBEpKAeH npukazoM Munucrepctsa npocsemieHus PO ot 12.05.2014 Ne 482.
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1.00mas xapakrepucTuka padoueii nporpaMmbl
0011e00pa3oBaTEeIbHOM TUCHUILINHBI

O6meobpazoBarenbHas aucnumuinaa OJ[.11 dwusuka sBiusercs 00sS3aTEIBHOM YaCThIO
00111e00pa30BaTEeILHOTO MHKJIa 00pa3oBaTeabHOM mporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO no
crenuansHocT 21.02.01 Pa3paboTka u skcrutyaTaius He(TSHBIX M Ta30BBIX MECTOPOXKICHHM.

B cootBerctBun ¢ ®I'OC COO OJI.11 ®uszuka sBiseTcs 00sA3aTECIbHOW MHCIUILIMHON Ha
YpOBHE cpenHero oomero oopasoanus. Ha nzydenue nucummimael OJ1.11 ®usnka oTBOAMTCS
144 ygaca.

1.2. Heau U miiaHupyeMblie pe3yJabTAaThl 0CBOCHUS IMCIUILINHbI:

1.2.1. leau AucCHUNJINHBI:

Conepkanne mporpamMmbl — obmieoOpa3oBarenbHol  mucturmiuabl O/l.11  dusmka
HaIpaBJICHO HA IOCTHXKCHHUE CIICTYIONINX 1eJIei:

* popmupoBaHue y 00ydarOIUXCsl YBEPEHHOCTH B IIEHHOCTH 00pa30BaHuUsl, 3HAYMMOCTH
GU3MYECKUX  3HAHWUH JUIT  COBPEMEHHOTO  KBATH(PHUIIMPOBAHHOTO  CIICIUATKCTA  IPHU
OCYIIIECTBICHUH €T0 NMPOo(ecCUOHAIBHOMN 1eATeIbHOCTH;

* hopmupoBaHUE €CTECTBEHHO-HAYYHON IPAMOTHOCTH;

* OBJaJieHHE CHenu(pUUecKoil cucTeMoil (QU3NYECKUX MOHITHH, TEPMUHOJIOTUEH U
CHMBOJIUKOM;

* OCBOCHHE OCHOBHBIX (DU3MUECKHUX TEOPHii, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIQJICHME OCHOBHBIMU METOJaMH HAyYHOTO MO3HAHHUS MPHUPOJIbI, UCIIOIb3YEMBIMH B
¢uszuke (HaOmroneHUE, OINUCAaHUE, W3MEpPEHUE, BBIIBWIKEHHE TUIOTE3, IPOBEICHUE
AKCIIEPUMEHTA);

* OBJIQJICHUE YMEHHUSIMH 00padaThiBaTh JAHHBIE YKCIEPUMEHTA, OOBICHITH MMOTYYCHHbBIE
pe3yJIbTaThI, YCTAHABIIMBATh 3aBUCUMOCTH MEXIYy (QU3NYSCKUMHU BEIMYMHAMHU B HAOJFOaeMOM
SIBJICHUH, JI€JIaTh BBIBOJbI;

* popMupoOBaHrE YMEHUS pemiaTh PU3NYECKUE 3a1a4l Pa3HBIX YPOBHEH CIIOKHOCTH;

* pa3BUTHE T[I03HABAaTEIbHBIX HWHTEPECOB, HWHTEJUIEKTYaJIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN B Tpoliecce MPUOOPETEHHS 3HAHUM C MCIOJIB30BAHUEM PA3TUYHBIX UCTOYHUKOB
nH(pOpMAIIUK U COBPEMEHHBIX HH(DOPMAITMOHHBIX TEXHOJIOTHUIA;

yMeHUI (OPMyIHUpPOBaTh U OOOCHOBBIBATH COOCTBEHHYIO MO3HIIMIO MO OTHOIICHHUIO K
buszndeckoit HHPOPMAIIHNH, TOTYyJaeMOM U3 Pa3HbIX HCTOYHUKOB;

* BOCITUTaHHUE YyBCTBA FOPJOCTH 32 POCCUICKYIO (PUZNYECKYIO HAYKY.

Ocgoenue kypca O/1.11 «Dusnkay npeanosaraer pereHue ciaelyomux 3aaay:

* npuoOpeTeHne 3HaHuM 0 PyHIaMEHTaNIbHbIX (PU3NYECKUX 3aKOHAX, JIEKAIIUX B OCHOBE
COBPEMEHHOM (PU3MUECKOW KapTHUHBI MHUpA, MPUHIMIIOB ACUCTBUS TEXHHUUECKUX YCTPOWUCTB U
IIPOM3BOJICTBEHHBIX MPOILIECCOB, O HANOO0JIee BaKHBIX OTKPBITUAX B 001acTH (PU3UKH, OKA3aBIIMX
OIIPEACIAIONIEE BIUSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTUY;

* TIOHMMaHue (U3MYECKON CYIIHOCTU SIBICHUN, MPOSBISIOIIUXCS MPOU3BOACTBEHHON
JESATEIHOCTH;

* OCBOGHHME CIOCOOOB HCIOJIB30BaHUS (U3MUYECKUX 3HAHUN I NPAKTHUYECKUX U
npoeCCHOHATBHBIX 33/1a4, OOBSCHEHMs SBJICHUN IPOU3BOACTBEHHBIX M TEXHOJOTHYECKUX
MIPOLIECCOB, MPUHIIUIIOB TEXHUYECKHX MPUOOPOB U YCTPOMCTB, obecreueHus 0e30macHOCTU
IIPOU3BOJICTBA U OXPAHBI IPUPOJIBI;

* ¢opMHpOBaHME YMEHHMH pemaTh Y4eOHO-TIpaKTUUYECKHE 3amadyul  (U3HUIECKOTO
coJiepKaHus ¢ y4€ToM mpodecCHOHATLHON HANIPaBIEHHOCTH;

* MpuoOpeTeHNe ONbITa MO3HAHUS U CAMOIIO3HAHUS; YMEHHM CTaBUTH 33Ja4d U pellaTh
npo6IeMbl ¢ y4€TOM NpodecCHOHANbHOM HalPaBIeHHOCTH;

* (opMmupoBaHHE YMEHHI HCKaTh, AaHAJTU3UPOBATh U 00padaTbiBaTh (UINUYECKYIO
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uHpOpMaLHIO ¢ YI€TOM PO eCCHOHATFHON HANPaBIEHHOCTH;

* MOATOTOBKAa OOYyYarOIIUMXCSd K YCHEIIHOMY OCBOCHUIO IUCHMIUIMH U MOJIyJeH
npoeCCHOHATBHOrO IMKJIA: (OPMHUPOBAHME Yy HHUX YMEHHH M ONbITa JESITEIbHOCTH,
XapakTepHBIX A npodeccuil / JOHKHOCTEH CIIyKalllMX WIN CHEelHMaIbHOCTEH, MOJIy4yaeMbIX B
npodecCOHATBHBIX 00pPa30BaTEbHBIX OPraHU3aAINAX;

* MOArOTOBKAa K (OPMHUPOBAHUIO OOLIMX KOMIIETEHLUUH OyIylero CcrenuaincTa:
camMo00pa30BaHMsl, KOMMYHHUKAIMH, TPOSBICHHUS TPaXIAHCKO- MAaTPHOTHUECKOW TO3ULIUH,
COTPYAHMYECTBA, MPUHATUA pPEIICHUWH B CTaHJAPTHOM M HECTaHJApTHOW CHUTYyalHUsX,
NPOCKTHUPOBAHUS, TPOBEACHUSA (U3NUECKUX HU3MEpeHuH, 3¢p¢dexkTuBHOro U 0e30macHOro
UCIIOJIb30BAaHUS PA3JIMYHBIX TEXHUUECKUX YCTPOMCTB, COOIOACHUS MPABUI OXpPaHbl Tpyla Ipu
pabore ¢ puzmueckumu npudopamMu U 000PYAOBAHUEM.

OcobeHHOCTh (hOpMUPOBAHMS COBOKYIHOCTH 33Jad H3Yy4€HUs (U3UKHU Uil CHUCTEMbI
cpeaHero mNpogecCHOHATBLHOrO O0pa3oBaHMs 3aKIIOYAeTCs B HEOOXOJMMOCTH peaH3alliu
npoeCCHOHATIBHOM  HANPABICHHOCTH pellaeMbIX 3ajad, ydéra ocoOeHHOCTeH cdepsl
JEeSITeTbHOCTH OYAYIIHUX CIICIUATUCTOB.

B pe3ynbrare 0OCBOGHUS IUCHUILIMHBI 00YYaIONUiiCs J0JIZKeH 3HATh:

* CMBICI TIOHATHH: (U3NYECKOe SBJICHUE, THUIOTE3a, 3aKOH, TEOPHs, BEIIECTBO,
B3aUMOJICIICTBHE, HJIEKTPOMarHUTHOE T0J€, BOJIHA, (OTOH, aTOM, aTrOMHOE SJApo,
MOHU3UPYIOIINE U3ITYICHUS;

* CMbICJI (PU3NYECKUX BEIMYUH: CKOPOCTb, YCKOpEHHE, Macca, Cuia, UMITYJbC, padoTa,
MEXaHU4YeCKasi dHEprus, BHYTPECHHss OJHEprus, aOCONIOTHAs TeMIleparypa, CpemHss
KWHETHYECKasi SHEPrusl YaCTHIl BEIECTBA, KOJUUYECTBO TEIUIOTHI, 3JIEMEHTAPHBIN AJIEKTPUUYECKUNA
3apsim;

* CMBICT (PU3UYECKUX 3aKOHOB KIIACCMUECKOW MEXaHUKH, BCEMUPHOIO TIATOTEHUS,
COXpaHEHHMsI  SHEprHH, HMIIyJbca H  JJIEKTPHYECKOro  3apsaa,  TepMOIUHAMHUKH,
3MIEKTPOMArHUTHOW UHAYKINH, poToddhdekTa;

* BKJIAJ, POCCHMCKHX W 3apyOEKHBIX YYCHBIX, OKa3aBIIMX HauOOJbIlee BIMSHUE Ha
pa3BUTHE (HUBUKHU;

B pe3ynbraTe 0cBOSHUS IUCHUIUIMHBI O0YYaIOIUICS J01AKEH YMeTh:

* TPOBOJUTH HAOIIOAEHUS, IIIAHUPOBATh U BBIMOJIHATh KCIIEPUMEHTHI,

* BBIJBHUTaTh TUTIOTE3BI U CTPOUTH MOJICIIH,

* MpPUMEHATH TMOJNyYEHHbIE 3HAHUSA TO (U3UKE I OOBACHEHHS Pa3HOOOPA3HBIX
(U3UYECKUX SIBJICHUN M CBOMCTB BEIIECTB;

* IPaKTHUYECKHU MCIOJB30BaTh (PU3NYECKHE 3HAHUS;

*  OIICHMBATH JIOCTOBEPHOCTH €CTECTBEHHO-HAYUYHOU HH(POPMALINH;

*  HCIIOJIb30BaTh NMPHOOPETEHHbIE 3HAHUSA U YMEHUS JJIS PELIeHUs] MPAaKTUYECKUX 3a7ay
MOBCETHEBHON >KM3HM, oOecreueHusi 0e30MacHOCTH COOCTBEHHOW JKU3HHU, PaIlMOHAIBHOTO
IPUPOJIONIOIB30BAHUS U OXPaHbl OKPYXKArOIEH cpeibl.

* ONHUCHIBaTh M OOBSACHATH (PU3NYECKUE SBJICHUS M CBOICTBa Tel: CBOICTBA Tra30B,
KHUJIKOCTEH W TBEpAbIX  TeJ;  AJIEKTPOMArHUTHYIO  HHAYKIHIO,  PaclpoCTpaHEHHE
AIIEKTPOMArHUTHBIX BOJIH; BOJTHOBBIE CBOWMCTBA CBETA; M3JIyUYECHHUE U TIOTJIONIEHUE CBETA -aTOMOM;
dororddexr;

* OTJIMYATh THIIOTE3BI OT HAYYHBIX TEOPHUH;

* JleNaTh BBIBOJBI HA OCHOBE SKCIIEPUMEHTAJIBHBIX JAHHBIX;

*  TPUBOJIUTH MPHUMEPHI, TTOKA3BIBAIOIINE, YTO: HAOIIOICHUS M HKCIEPUMEHT OCHOBOM
JUI BBIIBWKEHHMS THUIOTE3 W TEOPHH, MO3BOJSIOT MPOBEPUTh HMCTUHHOCTH TEOPETHUECKUX
BBIBOJIOB; (pM3UYECKasi TEOPHs AaeT BO3ZMOXKHOCTh OOBSICHSTH M3BECTHBIC SIBICHUS MPHPOIBI U
Hay4HbIe (DaKThl, IPECKa3bIBATh €Il[€ HEN3BECTHBIE SIBICHUS;

* TPUBOJIUTH TPHUMEPHI MPAKTUYECKOTO HCIOJIb30BaHUS (PU3NUESCKUX 3HAHWA: BUIOB
AIIEKTPOMArHUTHBIX M3IyYEHUN JUIS pa3BUTHS Paauo U TeIEKOMMYHHMKAIUNA, KBAHTOBOH (U3UKH
B CO3JIAaHWH SICPHON DHEPTETHKH JIa3ePOB;

* BOCIOPUHUMATh M Ha OCHOBE IOJYYEHHBIX 3HAHMH CaMOCTOSTEIbHO OLIEHUBAThH



uHopMaluio, coaepkanrytocs B coodmmenusx CMU, NHTepHeTe, HayYHO-TIOMYIISIPHBIX
CTaThsIX.
* TNPUMEHSATH NOJTYUYCHHBIC 3HAHUS [T pelieHUs (PU3NYECKHX 3a/1a4;
*  ONpeAenATh XapakTep (GU3NYECKOro npoliecca 1o rpaduky, tadbiauune,
bopmyne™; u3mMepATs pal GU3NUECKUX BEITHMUNH, IPEACTABIISIS Pe3yIbTaThl U3MEPEHUH C
Y4€TOM MX IOTPEIIHOCTEH.



1.2.2. Iliianupyemble pe3yJbTaTbl 0CBOeHUs1 001eo0pa3oBaTenbHoii aucuuiuiuabl O/, 11 ®usuka B coorBerctBUU ¢ PI'OC CIIO n Ha
ocHose ®I'OC COO
Ocoboe 3Hauenme qucuuiumHa uMmeeT npu GpopmupoBanuu OK u ITK

[ImanupyemMble pe3ysbTaThl OCBOCHUS JUCLHUILIMHBI

Koa u HaumeHoBaHue (popmMupyemMbix

KOMITeTeH I Oo0mue JucuMniMHaApHbIe
B yacTH TPy10BOIro BOCHHTAHMSA: - c(hopMHUPOBAHHOCTDH NPE/ICTABICHUI O POIH U
OK 01. [TormMath CymHOCTh U - FOTOBHOCTB K TPyAy, 0CO3HaHUE LIEHHOCTH MecTe (PU3UKH U aCTPOHOMHUH B COBPEMEHHOM
COIIMAJIbHYIO 3HAYUMOCTh CBOEH MacTepCTBa, TpyoNooue; HAay4YHOW KapTHHE MUpPA, O CUCTEMOOOpa3yIoIIe
Oyaymieii mpodeccuu, MpOsABIATH K HEl - FTOTOBHOCTB K alfTHBHOPVI HeﬂTeJ}bHOCTH poNu (PU3UKU B PA3BUTUHU €CTECTBEHHBIX HAYK,
YCTOI‘/'ILII/IBBII‘/'I HHTEpEC. TEXHOJIOTHYCCKON U CONMAJIbHOU HAITPaBJICHHOCTH, TEXHUKHA U COBPEMEHHBIX TGXHOHOFI/If/'I, 0 BKJIaJ€
CMOCOOHOCTh HHULIMUPOBATH, IIAHUPOBATH U POCCHIMCKHX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
CaMOCTOATCIIbHO BBIIIOJHATD TAKYHO ACATCIBHOCTD, pa3BUTHE HAYKH; IIOHUMaHUE (1)H3H‘~ICCKOI>1
- MHTEPEC K PA3IUIHBIM chepam npodeccHoHanbHOMR CYIIIHOCTH HaOJI0AaeMBIX SIBICHUI MUKPOMUDA,
ACATEILHOCTH, MaKpOMHpa U MEraMHupa; MIOHUMAHUE POJIH
OgaieHne yHHBEPCATLHBIMHA Y4eOHBIMH ACTPOHOMUU B IIPAKTHUYECKOU NEATEIbHOCTH
TN03HABATEILHBLIMH JICHCTBUSAMMU: YeJIOBEKa U JAJIbHEUIIIEM HayYHO-TEXHUYECKOM
a) 0a30BbIe JJOTHYECKHE ICHCTBHA: Pa3BUTHHM, POIH PU3HKH B (POPMHUPOBAHIH

- CAaMOCTOSITEIILHO (POPMYJIUPOBATH U AKTYaIH3UPOBATH KPYro3opa i QYHKIHOHAILHON TPaMOTHOCTH

npodsieMy, paccMaTpHBaTh €€ BCECTOPOHHE; YeJIoBeKa VIS PeIIeHHs MPAaKTHYECKHUX 3a/1ay;

- YCTaHaBIIMBATh CYICCTBCHHBIN PH3HAK HIIH - BJIaJIETh OCHOBOTIOJIATAIONUMHU (PU3UIECKUMHU
OCHOBaHUsI JUISl CPABHEHHMS, KIIaCCHUUKAIMHU 1 NOHATUAMM U BEIWYMHAMM, XapaKTCPU3YIOIUMU
000011eHNS; (u3nvecKne Mporeccs (CBSI3aHHBIMH C

- OIPENENATH LEIH JEATEIbHOCTH, 33a/1aBaTh MEXaHUYECKUM JBHKEHHEM, B3aUMOECHCTBUEM
HapaMeTphbl U KPUTEPUH MX JTOCTHKEHHS; TeJ, MeXaHUYECKUMHU KOJIeOaHUSIMU U BOJTHAMU;
- BBIABJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUNS B aTOMHO-MOJICKYIIDHBEIM CTPOCHUEM BEILCCTRA,
PaCCMATPHBAEMBIX SBIIEHHSX; TEIUIOBBIMH NPOIIECCAMU; AIEKTPUUECKUM U

MAaravMTHBIM IIOJIAIMU, DJICKTPHUICCKUM TOKOM,
OJICKTPOMAariuTHBIMHA KOJICOAQHMSIMU U BOJIHaAMU,
OIITHYCCKUMMU ABJICHUAMHN, KBAHTOBBIMU

- BHOCHTh KOPPEKTHBBI B ICITEIILHOCTh, OIICHUBATH
COOTBETCTBHUE PE3yJbTATOB LIEJISIM, OIICHUBATh
PHUCKH TOCTEACTBUHN JACATEIHHOCTH,




- pa3BUBaTh KPEATUBHOC MBIILJICHUE TIPU PEIICHUH
JKU3HCHHBIX IIpo0IeM

0) 0a30BbIe HCCIEI0BATEIbLCKHE JeHCTBHA:

- BII/IETh HABBIKAMH yUE€OHO-HCCIIeI0BATENECKOM 1
MIPOEKTHOM NIEATEITHHOCTH, HABBIKAMH Pa3peIICHIS
npobiem;

- BBISIBJISIT IPUYUHHO-CIICJCTBCHHBIC CBS3H U
aKTyaJIu3UPOBaTh 3a71ady, BBIIBUTATh THIIOTE3Y €€
peUICHUA, HAXOAUTh apryMCHTHBI AJI1 JOKa3aTCJIbCTBA
CBOMX YTBEPXKIEHHM, 3a1aBaTh MapaMeTpsl U KpUTEPUN
pelIeHus;

- aHAIM3UPOBATH MOTyYEeHHBIE B XO/I€ PEUICHIS 3a1a4H
pe3ynbTaThl, KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH,
IMPOrHo3upoOBaTh USMCHCHNE B HOBLIX YCIIOBHUAX,

- YMETh NNIEPCHOCUTH 3HAHHMA B TIO3HABATCIIBHYIO U
MPAKTHYECKYIO 00JIACTH KU3HEACITCILHOCTH;

- YMETb MHTEIPUPOBATH 3HAHUSA U3 PA3HBIX IIPEIMETHBIX
obnacrei;

- BEIBUTATh HOBBIE WJCH, TIPe/IaraTh OpUTHHAIHHBIE
MOJIXOJTbI ¥ PEIICHUS;

- C0COOHOCTh X MCIOJIb30BAHUS B
[I03HABATEJIbHON U COLMATIbHOM MTPAKTUKE

SIBJICHUSIMU, CTPOEHHUEM aTOMa U aTOMHOTO s1pa,
PaMOAaKTUBHOCTBIO); BIAJIETh
OCHOBOITOJIArat0IUMHU aCTPOHOMUYECKHUMU
HNOHATUSMH, ITO3BOJISIOIUMH XapaKTepU30BaTh
MPOLECCHI, TPOUCXOASAIIME HA 3BE31aX, B
3BE3/IHBIX CHCTEMAaX, B MEKIAJIAKTUYECKOMN
cpene; IBMKEeHNE HeOECHBIX T, YBOJIOIIIO
3Be3 1 Beenennoi;

- BJIAJETh 3aKOHOMEPHOCTSIMU, 3aKOHAMH U
TEOpHsIMU (3aKOH BCEMHPHOTO TAroTeHus, I, Il u
I1I 3axonbl Hbr0TOHA, 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTUH, 3aKOH COXPaHEHUS
MMITYJIbCA, IPUHIMIT CYIIEPIIO3ULUN CHIL,
NPUHIUI PABHONPABHOCTU MHEPLUATIBHBIX
CHUCTEM OTCUETA; MOJIEKYJISIPHO-KUHETUYECKYIO
TEOPHIO CTPOEHHUS BEIIECTBA, Fa30BbIC 3aKOHBI,
MEPBBIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXPAHEHUS JIEKTPUYECKOIO 3aps/a, 3aKOH
Kynona, 3akon Oma Ju1st ydacTka Lenu, 3aKOH
OMa 111 TOJTHOM JIEKTPUUYECKOH LEMHU, 3aKOH
JIxoyns - Jlenna, 3aK0H 3J1€KTPOMarHuTHOM
VHIYKIIMH, 3aKOH COXPAaHEHUS SHEPIUH, 3aKOH
NPSAMOJIMHENHOTO PAaCIPOCTPAHEHHUS CBETA,
3aKOH OTPAKEHUSI CBETA, 3aKOH MPEJIOMIICHHUS
CBETA; 3aKOH COXPAHEHUS SHEPTUH, 3aKOH
COXPAHEHUS UMITYJIbCA, 3AKOH COXPAHEHUS
3JEKTPUYECKOTO 3aps/1a, 3aKOH COXPAaHEHUS
MAacCOBOTO YHMcia, NOCTynaTel bopa, 3akoH
PaaAMOaKTUBHOIO paciaja); yBEpEeHHOE
HCIOJIb30BAHUE 3aKOHOB U 3aKOHOMEPHOCTEMN
Mpu aHanu3e GU3NIECKUX SIBJICHUHN U
IIPOLIECCOB;

- chopmMupoBaTH YMEHUS pelIaTh pacyeTHHIE
3a/1a4¥ ¢ SIBHO 33JaHHON (PU3NYECKON MOJEIBIO,
MCcnob3ys GU3HYECKre 3aKOHbI U MPUHIIMIIBL; Ha




OCHOBE aHAJIN3a YCIOBHS 33/1a41 BBIOUPATH
(U3NUECKYIO MOJIENb, BBLACATH (U3HYECKHE
BEJIMYUHBI ¥ (HOPMYJIbI, HEOOXOUMBIE [T €€
pelIeHus], IPOBOJAUTH PacyEThl U OLICHUBATh
PEaTbHOCTH MOJIyYEHHOTO 3HAUCHHUS
(bu3MUECKOI BETMYMHBL; PEIIaTh KAYeCTBCHHBIC
3aJ1auu, BEICTpANBast JOTHUECKU
HETIPOTHBOPEYUBYIO IIETIOYKY PACCYKICHUH C
OIOpPOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU M (PU3UYECKHE SBICHHSI

OK 02. Opranun3oBbIBaTh COOCTBEHHYIO
JeSITeIbHOCTD, BEIOUPATH TUITOBBIE
METO/BI M CLIOCOOBI BBITIOJTHEHUS
npo(hecCHOHANIBHBIX 3a]1a4, OIICHUBATh
uX 3PPEKTUBHOCTH U KaYECTBO.

B 00.1acTH I€HHOCTH HAYYHOTO MO3HAHUSL:

- ¢(hopMHUPOBAaHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U 0OIIECTBEHHON MPAaKTHKH, OCHOBAHHOTO Ha
JTUAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOEr0 MeCTa B IIOJIUKYJIBTYPHOM MUPE;

- COBEPILIEHCTBOBAHUE SI3bIKOBOM M UYUTATEIBCKOU
KYJIbTYPBI KaK CpEJICTBa B3aUMOAEHCTBUS MEXKTY
JIFOABMU U MO3HAHUA MUPaA,

- OCO3HaHWE [IEHHOCTH HAyYHOU AESITeIhHOCTH,
TOTOBHOCTB OCYIIECTBIISAITH MPOSKTHYIO U
HCCIIEIOBATEIBCKYIO JIEATENFHOCTh MHANBUAYaIbHO U B
rpymre;

OBJjiaieHUe YHUBEPCATbHBIMYU Y4eOHBIMH
NMO3HABAaTEJIbHBIMU AEHCTBUIMU:

B) padorta ¢ uHdopmManmeii:

- BJIaJICTh HABBIKAMH IMOYYCHUS] HHDOpPMAIINHN W3
HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOATEIBHO
OCYILECTBIISTh IOUCK, AHAIIU3, CUCTEMATU3ALINIO U
WHTEPIPETanio HHPOPMAIIUU Pa3INYHBIX BUIOB U
(hopM npeICTaBICHUS;

- CO3aBaTh TEKCTHI B Pa3NUYHBIX (popMarTax ¢ yueToMm
Ha3zHaueHHs UHQOPMAIIH U [IEJIEBOH ayTUTOPUH,
BBIOMpAs ONTUMATBHYIO (POPMY MIPEACTABICHIS U
BH3YaJIN3allNN;

copmMupOBaTH YMEHHUS yUUTHIBATH TPAHHIIBI
NPUMEHEHHUS U3YYCHHBIX (PU3UUSCKUX MOJCTICH:
MaTcpuajibHad TOYKa, MHCPpUHUAJIbHAA CUCTEMA
OTCYeTa, H/CaIbHbIN Ia3; MOJICIIH CTPOCHHS ra30B,
KUJIKOCTEH U TBEPJIBIX TEJl, TOUCUHbIN
AIIEKTPHIECKUIA 3apsiil, siIepHAsi MOJEIb aTOMa,
HYKJIOHHAs MOJI€JIb aTOMHOI'O sIpa IIPU PELICHUN
bu3nyeckux 3a1ay;

- c(hopMUPOBaTh COOCTBEHHYIO MO3UIHIO 110
OTHOILIEHMIO K (pruznyeckoit nHpopmaruu,
NI0JIy4a€MOU U3 pa3HbIX UCTOYHUKOB, YMETh
UCIIO0JIb30BaTh IU(POBHIE TEXHOJIOTUU JIS
NIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIVN U
MpECTaBICHUS yueOHOM U HAyYHO-TIOMYJISIpHON
nH(pOpMAaIMY; Pa3BUTh YMEHUS KPUTHYECKOTO
aHaJM3a MnoxydyaeMoi HHPpOpMaLuu




- OICHMUBATb JOCTOBCPHOCTD, JICTUTUMHOCTDH
nH(OpMAITUH, €€ COOTBETCTBHE IMPABOBEIM M MOPAIBHO-
9TUYCCKHUM HOpMaM;

- HCTIOJIK30BaTh CPECTBA NH(DOPMAITHOHHBIX U
KOMMYHHKaIIMUOHHBIX TEXHOJIOTHI B PEUICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHLIX U OPraHU3alluOHHBIX
3a1a4 ¢ cobIIoIeHreM TpeGOBaHMI HPTOHOMHKH,
TEXHUKHU 0€30MacHOCTH, TUTUEHBI, PECypcocOepexeHus,
MPaBOBBIX U 3THUECKUX HOPM, HOpM HH()OPMAIIHOHHOH
0€30I1aCHOCTH;

- BIIaJICTh HaBBIKAMU PACIIO3HABAHUS U 3AIUTHI
uHpopmanu, nHGOPMAITMOHHONW 0€301TaCHOCTH
JUYHOCTH

OK 04. OcymiecTBnaTh NOUCK U
UCTIOJIb30BaHUE HH(OPMAIIHH,
HeoOxoauMoi 117151 3¢(HEKTUBHOTO
BBINTOJIHEHHS TPO(ECCHOHATIBHBIX 3a/1a4,
POECCUOHAIBHOTO U IMYHOCTHOTO
pa3BUTHSL.

- OBJ1a/leHMe YHHBEPCAIbHBIMU YUeOHBIMU
MO3HABaTeJbHBIMH JeHCTBUAMM: B) paboTa c
MH(pOPMaLUe: - BIaJeTh HaBbIKAMH [TOJYUIECHUS
MH(OPMAIIK U3 UICTOYHUKOB PA3HBIX TUIIOB,
CaMOCTOSITETILHO OCYIIECTBIISITh TIOMCK, aHAJIH3,
CHUCTEMATH3aIIUI0 U UHTEPIIPETAIMIO HHPOPMAIIH
Pa3INYHBIX BUJIOB U OPM TPE/ICTABIICHUS; - CO3/1aBaTh
TEKCTHI B Pa3JIMYHBIX (POpMaTax ¢ y4eTOM Ha3HAUCHUS
WHQOPMAIUH U 1IeJIeBOI ayTUTOpUH, BEIOUpast
ONTUMAJIbHYIO (OPMY NIPEACTABICHUS U BU3yaIH3alNY;
- OLIEHUBATH JI0CTOBEPHOCTb, JIETUTUMHOCTD
MH(POPMALUH, €€ COOTBETCTBHE MPABOBBIM U MOPAIbHO-
TUYECKUM HOpMaM;

- UCTIOJIB30BaTh CPe/ICTBA HH(DOPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA B PEIICHIH
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpTaHU3aI[HOHHBIX
3a7a4 ¢ coOMoIeHueM TpeOOBaHH SPTOHOMUKH,
TEXHUKHU 0€30MacHOCTH, TUTUEHBI, PECypCOcOepexeHus,
MPaBOBBIX M 3TUUECKUX HOPM, HOPM HH()OPMAIMOHHON
0e30MacHOCTH;

- BJIaJCTh HAaBBIKAMH PACIIO3HABAHMS U 3aILUTHI
nHpopmaruu, HHPOPMAITMOHHONW O€30ITaCHOCTH

- c(hopMUpPOBaTh YMEHUS PACIO3HABATh
¢busnveckne sSBICHUS (MIPOLECCHI) U OOBICHITH
MX Ha OCHOBE U3YYECHHBIX 3aKOHOB:
PaBHOMEPHOE U PABHOYCKOPEHHOE
MPsIMOJIMHEIHOE ABM)KEHUE, CBOOOIHOE MaIeHNE
TeJ, ABUKEHHE IO OKPY>KHOCTH, UHEPLIUS,
B3aUMOJICHCTBHE Tell, KOJIeOaTEeIbHOE
JBUKEHHE, PE30HAHC, BOJIHOBOE JIBUKEHUE;

g y3us, OpOyHOBCKOE IBUKEHHUE, CTPOESHUE
XKUJKOCTEN U TBEPJBIX Tell, ”3MEHEHHE 00beMa
TeJ MPU HarpeBaHUM (OXJIaKJIECHUH ), TEMIOBOE
paBHOBECHE, UCTIAPEHUE, KOHIEH AU,
IJIaBJIEHNE, KPUCTAJUIM3ALM, KUTIEHHE,
BJIQXKHOCTB BO3/YXa, CBA3b CPEAHEN
KMHETUYECKOUW SHEPIUH TEIIOBOTO JBUKEHUS
MOJIEKYJI ¢ a0COJIIOTHOM TeMIepaTypoi,
MOBBILLIEHUE JIABJICHUS ra3a IPYU €ro HarpeBaHuu
B 3aKPBITOM COCYJIE, CBA3b MEXKIY lTapaMeTpaMu
COCTOSIHUS T'a3a B U30IIPOLIECCaX; AIEKTPU3ALUS
TEJ, B3aUMOJIEICTBHE 3aps10B, HArPEBAHNE
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JTUYHOCTH.
- TOTOBHOCTB ¥ CIIOCOOHOCTDH K 00pa30BaHMIO U
CaMOPa3BHUTHUIO, CAMOCTOATEILHOCTH 1
CaMOOIIPENECHHIO;

-OBJIaJIcHNE HAaBBIKAMH Y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COIMAIbHOM
JIeATEILHOCTH;

MOBE/ICHHUE B PA3MYHBIX CHTYAIHSX, TIPOSBIISATH
TBOPYECTBO M BOOOPaKEHHE, ObITh HHUIIMATHBHBIM

MIPOBOJIHUKA C TOKOM, B3aMO/ICHCTBHE
MarHuTOB, JICKTPOMArHUTHAS] HHIYKIIHS,
JIeiCTBUE MarHUTHOTO TOJISl Ha MTPOBOJIHUK C
TOKOM U JBUXKYIIUKCS 3apsii,
3JIEKTPOMArHUTHBIE KOJIeOaHHsI U BOJHBI,
IPSMOJIMHEIHOE PaCIPOCTPAHEHUE CBETA,
OTpaKeHHE, TPEIOMIICHHE, HHTEPPEePEHIINS,
TQpakus ¥ MOJISIPU3aLns CBETa, TUCIEPCHS
cBeTa; (hoTodNIeKTpUIeCcKHit (P (eKT, CBETOBOE
JlaBlIeHHE, BOSHUKHOBEHUE JIMHEWIATOTO
CIIEKTpa aTOMa BOJOPO/Ia, ECTECTBCHHAS U
MCKYCCTBEHHAs paINOAKTUBHOCTD

OK6 PaboTaTh B KOJUIEKTHBE U B
KoMaH e, 3 (HEKTUBHO 00MIATHCS

C KOJIJIeTaMu, PyKOBOJICTBOM,
NOTPEOUTENSIMU; IPUMEHSITh CTaHIAPThHI
AHTUKOPPYIIIMOHHOTO TTOBEICHUS

OBiajgeHue yHUBEPCATbHBIMA KOMMYHUKATHBHBIMHU
JAeHCTBUSIMHU:

COBMECTHAS 1€eATeILHOCTD!

- IOHUMATh ¥ UCTIOJIB30BaTh MIPEUMYIIECTBAa KOMaHTHON
W MHIVBHIYAIbHOW paOOTHI;

- IPUHUMATH 1Ie]T1 COBMECTHOMN JESITeIHLHOCTH,
OpPTraHU30BBIBATh M KOOPAMHUPOBATH JACUCTBUS TI0 €€
JIOCTHKEHHIO: COCTABIIATH IUIAH IEHCTBUH,
pacripenensiTh poiii C y9eTOM MHEHUI Y9aCTHUKOB
00Cy)aTh Pe3yJIbTaThl

o01enne:

- OCYIIECTBIATh KOMMYHHKAIIUH BO BceX cepax KH3HH;
- pacrio3HaBaTh HeBepOAIbHBIE CPE/ICTBA OOIIEHMS,
MOHUMATh 3HAUYCHHUE COLMAIBHBIX 3HAKOB, PACIIO3HABATh
NPEANOCHUIKA KOH(DIUKTHBIX CUTYalMid U CMSTYaTh
KOH(JTUKTHI;

- pa3BEpPHYTO U JIOTUYHO U3JIaraTb CBOIO TOUKY
3pPEHHUS C UCIOJIb30BAHUEM SA3BIKOBBIX CPEJICTB

OK 08 CaMoCTOSATENBHO ONPENENSTH
3a1a4u po¢eCCUOHATBLHOTO u
JUYHOCTHOTO  PA3BUTHS, 3aHUMATHCA

B 00.1acTH 1yXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUS:
-- chOpPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS,
9THYECKOT'O MMOBEACHMS;

- chopmMupoBaTH YMEHUS TIPUMEHATD
MOJIy9eHHBIC 3HAHUS TSI OOBSICHEHUS YCIIOBHIA
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camMoo0pazoBaHUEM
IUIAHUPOBATh
KBaJIH(PHUKALINY.

,OCO3HAHHO
ITIOBBIIIICHUC

- CIOCOOHOCTD OLIEHUBATh CUTYAIMIO U TPUHUMATh
OCO3HaHHBIE PEIICHMS], OPUEHTHPYACH HA MOPAIIBHO-
HPABCTBEHHBIE HOPMBI U IICHHOCTH;

- OCO3HaHWE JINYHOTO BKJIa/la B IOCTPOEHUE
YCTOHYHBOTO OyAYIIEro;

- OTBETCTBEHHOE OTHOIIEHUE K CBOUM POAUTEISM U
(Wnu) IpYTUM YiI€HAM CEMbH, CO3JaHHI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MIPUHATHA LIECHHOCTEN CEMENHOMN
’KU3HU B COOTBETCTBUU C TpaJulIUsIMU HapooB Poccun;
OBiajgeHHne yHUBEpPCAIbHBIMU PeryJIATHBHBIMHU
AelCTBUAMM:

2) CAaMOOPraHU3ALUA:

- CAMOCTOSITENIFHO OCYIIECTBIIATH T0O3HABATENBHYIO
JeSTEeIbHOCTD, BBISIBIATH MPOOJIEMBI, CTABUTH U
(dopMynupoBaTh COOCTBEHHEIE 33]]aUH B
00pa3oBaTeNbHON NESITENbHOCTH U )KU3HEHHBIX
CUTYaIusX;

- CAMOCTOSITENIEHO COCTABIIATh IJIaH PEIICHUS
poOJIEeMBI C YIETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH M MPEANOYTCHNH;

- 1aBaTh OLICHKY HOBBIM CUTYallHsIM;

CHocoOCTBOBaTh (YOPMHUPOBAHHIO U TIPOSIBIICHHIO
HIMPOKOH IPYAULIMU B Pa3HBIX 00JIaCTAX 3HAHUMH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTeNbHBIN 1
KyJbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

WCTIOJIb30BaTh MPUEMbI peIIeKCUH 1151 OLEHKH
CHUTYyallH, BEIOOpa BEPHOTO PELICHNS;

- YMETH OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATH
pEIIeHus 0 UX CHIDKEHUIO;

B) IMOLMOHAJLHBIA HHTEJIEKT, MPeanoJiararomui
c(opMHUPOBAHHOCTDb:

BHYTPEHHEW MOTUBALIUH, BKJIIFOYAIOIIEH CTPEMIICHHUE K
JOCTHKEHHIO LIEH U YCIIEXY, ONTHMHU3M,
WHUIMATHBHOCTh, YMEHUE IEHCTBOBATh, UCXOAS U3

NpOTEeKaHUsl GU3NICCKUX SBICHHUN B IPUPOIC U
JUTSL IPUHSTHS TPAKTUYECKUX PEIICHUH B
MMOBCETHEBHOM JKU3HM JIJIsI 00CCTICUCHUS
0€301acHOCTH MPU 0OpaIEHUU ¢ OBITOBBIMU
puOOpaMu U TEXHUIECKIUMH YCTPONCTBAMH,
COXpaHEHHS 3]I0POBbsSI U COOIIOJICHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH
cpeze; MOHUMaHNe He0OX0UMOCTH
MPUMEHCHUS JOCTHKCHUH (PU3UKU 1
TEXHOJIOTHH JUIs PallMOHATBHOTO
IPUPOJIOTIONB30BAHUS
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CBOUX BO3MO)KHOCT€I>1;
- OMIIaTHH, BKJIFOUATOIIEH CITOCOOHOCTH TOHUMATh

SMOIHMOHAJIbHOC COCTOAHUE APYTIUX, YUUTBIBATH €TI0 IIpU

OCYILIECTBICHUH KOMMYHHKAIIUH, CIIOCOOHOCTH K
COYYBCTBHIO U CONEPEIKUBAHHIO;

- COLIMAJIbHBIX HAaBBIKOB, BKJIFOUAIOIIIUX
CIIOCOOHOCTH BBICTpauBaTh OTHOILLIEHUS C
JIPYTUMH JTIOABMH, 3200THTHCS, TIPOSIBIISATH
MHTEPEC U pa3peniatb KOHMIUKTHI

1K 3.2 Ob6ecneunBaTh NpOPUITAKTHKY U
0€30IaCHOCTh YCIOBHI Tpyia Ha
HE(PTSHBIX U Ta30BBIX MECTOPOXKICHHSIX

- c(OPMHUPOBAHHOCTH HKOJIOTMYECKOH KYIbTYpHI,
MTOHMMaHUE BJIASHUS COLUANIBHO-3KOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIBHOMN
Cpelbl, 0OCO3HAHME TI100aIbHOTO XapaKTepa
HKOJIOTHUYECKHX MPOOIIeMm;

- IUITAHUPOBAHUE U OCYILIECTBIEHUE NEUCTBUH B
OKpY>Karolllel cpelie Ha OCHOBE 3HAHMSI LieJIeH
YCTOHYHMBOT'O pa3BUTHS YEJIOBEYECTBA,;

AKTHBHOE HENPUSTHE AEUCTBUH, IPUHOCSIINX BPE]
OKpYyKaroIlel cpeae;

- yMEHHE MPOTHO3UPOBATH HEOIArONPHUATHBIE
9KOJIOTHYECKHE MOCIEACTBUS PEAIPUHUMAEMBIX
JIEHCTBUMN, TPENOTBPAILATD UX;

- pacuIupeHyre OIbITa AeSITeIbHOCTH 3KOJIOTHUECKOM
HanpaBJICHHOCTH Ha OCHOBE 3HAHUW 1O (HU3HUKE

cOpMUPOBATH YMEHUS IPUMEHSTH TIOJTy4YCHHBIE
3HAHMA IS OOBSICHEHHS YCIOBHI NPOTEKAHUS
(U3MUECKUX SIBICHUH B IPUPOJIE U IS
IPUHSTHUS TPAKTUIECKUX PEIICHUN B
IIOBCETHEBHOM KHU3HU JUIA 00ECIICUCHHUS
0€30MaCHOCTH IIPU OOPAIEHUH C OBITOBBIMU
npubopaMu U TEXHUYECKMMHU yCTpOiicTBaMuy,
COXPaHEHMsI 3/I0POBbsI U COOJIOJICHUS HOPM
9KOJIOTUYECKOTO MOBE/IEHUS B OKPYKAIOLIEH
cpeze; MOHUMaHNe Heo0X0AUMOCTH
MIPUMEHEHUSI TOCTUKEHUHN PU3UKU U
TEXHOJOTHI AJI pailuOHAaJIbHOT'O
MIPUPOIOTIONIE30BAHHS
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2.CTpyKTYypa H coJep:kaHue 001e00pa3oBaTeIbHOM U CHUIIMHBI

2.1 O0beM TUCHUILINHBI U BUABI Y4e0HOIi padoThI

Bup yuebnoii paboTbl O6beMm B
gacax
O6Bem 00pa3oBaTENbHON TPOTPaMMBbI JUCIUTUTHHEL 144

1. OcHoBHOE coep:kaHue 90

BT. 4.

TEOPEeTUIECKOe O0yUeHUE 70

nmabopaTopHbIE 3aHATHS 8

KOHTPOJIbHBIE pabOTHI 12
2. [IpodeccnoHaIBLHO-OPHEHTHPOBAHHOE COEPKAHUE 54

TEOpeTUIeCcKoe 00yIeHHE 36

nabopaTopHEIC 3aHATHS 18

[MpomexyTouHas arrectanus ( 9K3aMeH)
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2.2. TemaTuveckuii miiaH u cogepkanue pucuumianabl O/l 11 ®usuka

Cuna TSOKECTM W CHJIa BCEeMHPHOTO TSATOTEHHUS. 3aKOH BCEMHUpPHOTO TsAroreHus. [lepmas
KOoCMHUYecKas CKOpocTh. JIBmkeHue mimaHeT W Manbix Ten ConHedHol cuctemsl. Bec.
Hesecomocts. Cuiibl ynipyroctu. Cuivl mpenus.

HaumenoBan Coaep:xanue yueOHOro MaTepuaJia, JJadopaTopHbie H KOHTPOJIbHbIE padoThl DopMuUpyeMBbI
Hepas/iesoB u O?:e e o0mue u
TeM 4aco npogeccuoHa
B bHbIE
KOMIIeTeHIIHH
1 2 3 4
BBenenmue. Conep:xanue yueOHOro MmaTepuaJia: 2 OK 01
Beenenue. ®usuka U | Gusuka — (yHIaMeHTaIbHAsS HayKa O IPUPOJIe. ECTeCTBEHHO-HAYYHBIH METOJI IO3HAHMS, ET0 OK 02
METOABI HAYIHOI'O0 | BO3MOMXKHOCTH M I'PaHULbI IPUMEHUMOCTU. DKCIIEPUMEHT U TEOPUs B MPOLIECCE MO3HAHUS OK 04
HO3HAHUA npupoasl. MojenupoBanue PU3HUECKUX ABJICHUN M IIPOIECCOB. POJIb SKCIIEPUMEHTA U TEOPUH B OK 08
rpolecce mo3Hanus npupoasl. dusnueckas BeanurHa. Ousndeckre 3aKoHbI. [ paHUIIbI TK3.1
MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB M Teopuid. [Ipuaimm cooTBercTBus. [loHsTre 0 puszndeckoit
kapTuHe mupa. [lorpemHocTy usmepenuii (pU3NUecKux BeIUYUH. JHaueHue puuxku npu
oceoenuu cneyuanvnocmu «Pazpadomka u sxcniayamayun Hegymanvix u 2a306vix
MECmOopOoIHCOEeHUT»
Paznen 1. 12 OK 01
Tema 1.1 Conep:xanue yueOHOro MaTepuaJia: 4 OK 02
OcHoBbI Mexanunueckoe ABHKEHHUE U ero BUIbl. MaTepuanbHas Touka. OTHOCUTEIbHOCTh MEXAHHUUECKOTO OK 04
KUHCMATUKHA neuxkenust. Cucrema orcueta. [Ipuniun otHocuTenbHOCTH ["anunes. CriocoObl onucanus 8§ 82
neuwxkeHus. Tpaekmopus. Ilyme. Ilepemewjenue. PaBHOMEpHOE NPSIMOIMHENHOE IBUKCHUE. K31
Ckopoctb. MTHOBEHHas U cpeiHssl cKopocTu. Y ckopeHnue. [IpsmonuneiiHoe ABMKEHHE C '
MIOCTOSIHHBIM YCKOpEHUEM. /[BHkeHHe ¢ TOCTOSHHBIM YCKOPEHUEM CBOOOIHOIO Ma/IeHNUS.
Pasnomepnoe 0eusicenue mouku no OKpyscHoCmu, y2i106asa cKopocms. LIeHTpOCTpEMUTEIBHOE
yckopenue. Kunemamuxa adconommuo meepoozo mena.
Tema 1.2 Conep:xaHue yueOHOro MaTepuaJia: 4
OcHoBbI OcHoBHas 3amavya auHamuku. Cuna. Macca. 3akonbsl mexanuku Hptorona. Cumnbl B mpupoje.
AUHAMHKHU
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Tema 1.3 Conep:xxanue yueOHOT0 MaTepuaJia: 4
3aKoHbI Nmnynbe Tenma. MMmOynbc cuiibl. 3aKOH COXpPAHEHHUSI UMITYJIbca. PeakTHBHOE JIBHKEHUE.
COXpaHeHHs B Mexanuueckan paboma u mouwpocms. Kunemuueckan snepeus. Ilomenyuanvnasa nepeus.
MeXaHHKe 3akon coxpanenus mexanuyeckoit Inepeuu. PaboTa CHIIBI TSDKECTH W CHIJIBL YIPYTOCTH.
KoHcepBaTuBHBIE CUITBI.
[Ipumenenue 3aKOHOB coxpaHeHus. Vcmoip30BaHME 3aKOHOB MEXAHUKU Ui OOBSICHEHUS
JIBUKEHHUS HEOECHBIX Tel U I Pa3BUTHS KOCMHUYECKHUX HCCIEOBaHUM, TpaHUIIbI
MPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU.
Pewenue 3a0au c npogheccuonanbhoii HanpPagIeHHOCHbI0 2
Paszngea 2. 20
Tema 2.1 Conep:xxanue yueOHOT0 MaTepuaJia: 4 OK 01
OcHoOBBI OcHOBHbBIE MOJOXKEHHSI MOJIEKYIISIPHO-KUHETHUECKON Teopun. Pazmepsl 1 Macca MOJIeKyl U OK 02
MOﬂeKyJIﬂpHOV' aToMOB. bpoyHoBckoe nBuxkeHue. Custvl u IHepzus MeHcmoaeKyIapHoz0 63auUMO0eliCmEusl. 8§ 8:31
KHHCTHICCKOU CtpoeHue ra3o00pa3HbIX, JKUJIKUX U TBEPAbIX Ted. MaeansHbiil ra3. JlaBnenue raza. OcHOBHOE OK 08
Teopun YPaBHEHHE MOJIEKYIIAPHO-KUHETHIECKOM TEOPUH Ta30B. MK3.1
Temnepamypa u ee usmepenue. TepMoaHAMHUECKas IIKaja TeMIEepaTypbl. AOGCOTIOTHBIN
Hynb Temneparypbl. Temmeparypa 3Be3n. CKOpPOCTH ABMKEHHSI MOJEKYJT U UX H3MEpEeHHe.
VYpaBHeHHE COCTOSIHHMS HUAeanbHOro rasza. Mzompomeccsl u ux rpaduku. ['a30Bbie 3aKOHBI.
MonsipHast ra3oBasi IOCTOSTHHAs
JlabopaTopHble 3aHATHS 2
1. JIaboparopnast padota Nel. M3yueHune oqHOTO U3 U30IPOLIECCOB.
Tema 2.2 Conep:xxanue yueOHOT0 MaTepuaJia: 6
OcHoBBI BHyTpeHHss sHeprusi cucreMbl. BHYTpeHH:s dHeprus uaeaibHOro rasa. Pabora u remnora
TePMOIMHAMHUKH Kak (QopMBI Tiepeaud dHEpruH. TerIoeMKOCTh. YAenbHas TemIoeMKocTh. KomudecTtBo
TETUTOTHI.
VYpaBHenne TeroBoro Oananca. IlepBoe Havdasio TepMOAWHAMUKH. AMa0aTHBIN TMpoIlecc.
Bropoe Hauano repMoAMHAMUKH.
Ilpunyun oeiicmeus mennoeoi mawunvl. Tennoevie oseuzamenu. KII/[ mennoeozo
oguzamens. Xonoounvnvie mamunvl. OXpaHa MUPOBI.
Tema 2.3 Coaep:xaHnue yueOHOT0 MaTepuaJia: 4
ArperatHbie Ucnapenne wu koHaeHcauus. HacbllleHHBIA Tap W €ro CBOMCTBA. A6coarwomunas u
COCTOSIHMS omuocumenvnaa enaxcuocmsv 6o3oyxa. Ilpubopwr ona onpedenenusn ena)xcHocmu 6030yxd.

BellecTBa U
(pazoBbie nepexoanl

Touka pocbl. Kumnenue. 3aBUCHUMOCTb TEMIEpaTypbl KUIIEHUS OT JaBieHus. Kpurtuueckoe
COCTOSIHUE BEIECTBA.

XapakTepUCTHUKA KUJIKOTO COCTOSAHMS BeniecTBa. [[OBEpXHOCTHBIN €O KUAKOCTH. JHEPrUs
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MOBEPXHOCTHOrO ciosl. bnwxuuit nopsanok. Iloeepxnocmuoe namsscenue. Cmauueanue.
Henenua mna ccpanuuye ncuokocmu ¢ meepovim menom. Kanunnapuvie aenenus.
XapakTepucTruKa TBEPIOro COCTOSIHUS BEIECTBA.

Kpucmannuueckue u amopgnvie mena. Yupyrue CBONCTBa TBEpAbIX Ted. 3akoH ['yka.
Mexanudeckue CBOWCTBa TBepAbIX Tell. [lmactuyeckas (ocraTtounas) aedopmanms. TermoBoe
pacmiMpeHre TBEpAbIX Ten W kuakocted. Koadduimument nmHEWHOro pacmmpeHus.
Koaddumuent o6péMHOr0 pacmmpenus. Yuer pacimmpenus B TexHuke. [lnaBnenue. Y aenpHas
temwiora miasieHud. Kpucramnusanusa. lIpaktnueckoe NpUMEHEHHE B IOBCEAHEBHOW >KU3HMU
($u3nUeCKUX 3HAHUH O CBOMCTBAX Ia30B , XKHUJIKOCTEH M TBEPJBIX TEIl.

Pewenue 3a0au c npogheccuonanvnoii HanpasieHHOCMs

JlabopaTopHble 3aHATHSA:
JIaboparopHas pabota Ne2 OmpenesneHre BIaXHOCTH BO3AyXa.

KonTpoabsHas pabora

Nel «MonekynsipHas (Gu3HKa ¥ TEPMOJUHAMUKA»

Pasgen 3.

Tema 3.1
DJIeKTpUYecKoe moJje

Conep:xanue yueOHOro MaTepuaJia:

Inekmpuueckue 3apaobl. DICMEHTAPHBIN IICKTPUUCCKUH 3apsiji. 3aKOH COXPAHEeHUs
3apaoda 3axkon Kynona. Dnextpudeckas MOCTOSIHHAS. DJEKTpHUecKkoe noje. HampsikeHHOCTh
AIIEKTPHYECKOTO TOJIs. [TpUHIUT Cyrepo3uIuy mosei.

IIpoeoonuku 6 Inekmpuueckom none /luineKmpuku 6 31eKmpuiecKom noJie.
Honapuzayua ouznekmpukog. Pabota cui snexrpocratTudeckoro noist. [lorenmuann.
Paznocmo nomenyuanos. Ceazvb mexncoy HANPANCEHHOCHIbIO U PA3ZHOCHIbIO NOMEHUUATI08
INEKMPU1UecKo20 nosi.

Inexkmpoemkocmoy. Eounuysl 3nexkmpoemkocmu. Konoencamopui. Coedunenue
KOHOeHcamopoe 6 bamapero. Inepaus 3apaxceHHo20 KOHOeHCcamopda. JHeprus
anektpudeckoro nous. Ilpumenenue konoencamopoes

Pewienue 3a0au ¢ npogheccuonanbroit HanPagIeHHOCMbIO

JlabopaTopHble 3aHATHSA:
Jabopamopuasn paboma Ne3. Onpedenenue 31eKMPUYECKOll EMKOCHU KOHOEHCAMOopos

Tema 3.2
3aKOHBI MOCTOSAHHOTO
TOKA

Cooeporcanue yuednozo mamepuana:

VYcnoBus, He0OX0UMBbIE /1711 BOSHUKHOBEHUS U MOJIepKaHUsI dIeKTprudyeckoro Toka. Cumia
TOKA U IJIOTHOCTh TOKA. 3akon Oma 0ns yyacmka yenu. 3a6UCUMOCHLb IJ1IEKMPUUECKO20
COnPOMuUeBIeHUss OM Mamepuana, OJTUHbL U RAOWAOU NHONEPEUHO20 CeHEeHUs NPOBOOHUKA.
3asucumocms IneKMPUYECKO20 CONPOMUBTICHUA NPOBOOHUKOE 0Nl MEMNEPAMmYpbl.

Temnepamypuotii Korppuyuenm conpomuenenusn. Ceepxnposooumocme.

OK 01
OK 02
OK 04
OK 06
OK 08
I1K3.1
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Paboma u mowgnocms nocmoannozo moka. Tennosoe oeiicmeue moka. 3akon /rcoyna—
Jenuya. Inekmpoosuixcywias cuna ucmoYHuKa mokd.
3axon Oma 0na nonnoi yenu. Inekmpuueckue yenu . Ilapannenvnoe u
nocneooseamenbvHoe coeOuHenue npoeoonuKos. 3akonvl Kupxzoga ona yzna. Coeounenue
UCMOYHUKOB ITIEKMPUYECKOUl IHepZUuU 6 damapero.

Pewienue 3a0au ¢ npogheccuonanbHoil HanPaeIeHHOCMbIO 2
JlaboparopHble 3aHATHSA:
Jlabopamopnan paooma Ne3. Onpedenenue 31eKmMpUYECKoOll eMKOCMU KOHOEHCAMopos 2
Vlabopamopnas paboma Ne4d OnpeodesieHue mepmuueckozo KoIppuyuenma conpomueieHus 2
meou.
Vlabopamopnasn padboma Ne5 Hzmepenue 3/]C u énympennezo conpomueneHus UCmo4HuKa
moka. 2
Vlabopamopnas paboma Neb H3yuenue 3aKko0H06 nocj1e008amenbHO20 U RAPAINETbHOZ0
COCOUHEHUIl NPOBOOHUKOB. 2
Jlabopamopuasa paboma Ne7 Hccnedosanue 3aucumocmu MOWHOCMU J1AMNbl HAKAUGAHUA
OM HANPANCEHUA HA €€ 3a)HCUMAX. 2
Koutpoabnas padora Ne2 «QnekTpudeckoe mosje. 3aKOHbI TOCTOSHHOTO TOKay
Tema 3.3 Conep:xaHnue yueOHOT0 MaTepuaJia:
DJIeKTPUYECKH i TOK DNEeKTpUYECKH TOK B MeTalljlaX, B AJIEKTPOJIUTAaX, Ta3ax, B BaKyyme. neKkmpoaus. 3aKoH 4
B Pa3JIMYHBIX cpeaax paekmponusza @Dapadea. Inekmpoxumuueckuii 3Ikeusanenm. Buowvi 2azoevix paspsaioe.
TepmoanexkTponHas smuccus. [lnazma.
Dnexmpuueckuii mox ¢ noaynpogoonukax. CoOCTBeHHas: U MpUMeECHas MPOBOJIUMOCTU. P-n
nepexol. Ilpumenenue noaynpogoonukos. Ilonynpoeoonuxogvie npubdopul.
Tema 3.4 Copepxanue y4eOHOro MmarepuaJia: 4
MaruuTHoe moJie Bextop MHAYKUMH MarHuTHOroO nmnojsd. HanpsokeHHOCTh MarHuTHOro mnotid. Jlencreue
MarHUTHOTO IIOJISI Ha NPSIMOJIMHEWHBIA INPOBOJHHMK C TOKOM. B3ammopeictBue TokoB. Cuia
Amnepa. IlpumeHeHue cuiabl Amnepa. MarHuTHbelii moTtok. PabGora mo mepeMerieHnio
MPOBOJIHUKA C TOKOM B MAarHUTHOM TIOJIE.
JelicTBUe MarHUTHOTrO TOJIsI Ha JBWKyIMiics 3apsan. Cuna Jlopenuya. Ilpumenenue cunvl
VIopenya. Onpenenenue yaenbHOro 3apsiga. Macnummnsle ceoiicmea eewjecmea. Maznumnasn
nponuyaemocms. ConHeuHasi aKTUBHOCTD U €€ BIUSHUE Ha 3eMirto. MarHuTHbie Oypu.
Pewenue 3a0au ¢ npoghpeccuonanvbHoii HAnPAaGIEHHOCMbIO 2
Tema 3.5 Coaep:xaHnue yueOHOro MmaTepuaJjia: 4
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DJIeKTPOMATHUT
Hasl HHAYKIUS

Aenenue ynekmpomaznumnoi unoykyuu. [Ipasuno Jlenna. 3akoH 3JIeKTPOMarHuTHON
uHAYKUUU. Buxpesoe anexkmpuueckoe none. OJ1C MHIYKIUU B ABMKYILIUXCS TPOBOIHUKAX.
Aenenue camounoykyuu. Unoykmugnocmo. IHepeus MacZHUMHOZ0 NONAA MOKA.
B3anmMocBs3b QJICKTPUYCCKUX U MAIrHUTHBIX TTOJICH. BJICKTPOMEII‘HI/ITHOC I10JI€

Pewenue 3a0au ¢ npogheccuonanbHoii HanPagIeHHOCMbIO 2
JlabopaTopHble 3aHATHS
Vlabopamopnas paooma Ne8 U3yuenue aenenus 31eKmpomazHumHoNl UHOYKYUU 2
KoutpoabHas padora Ne3 MarnutHoe noJie. D1eKTpOMarHuTHasi MHAYKIUS 2
Paszngea 4. Kosied0anus 1 BOJHBI 10 OK 01
Tema 4.1 Coneprxanue y4eOHOro MaTepHasa: 4 OK 02
Mexanuyeckue Konebarensnoe nemwxenue. ['apmonndeckue xonedanus. CBOOOJHbIE MEXaHUYECKHE KOJIeOaHMs. OK 04
KOJIeOaAHNS U [TpeBpamienne >Hepruv npu KojedaTenbHOM IBWKEHHH. CBOOOIHBIC 3aTyXalollUe MEXaHHYECKHUE OK 06
BOJIHE KosieOaHusl. Martematnueckuii MasTHUK. [Ipy>KUHHBI MasTHUK. BBIHYXJIeHHBIE MeXaHHYECKHE OK 08
Kosiebanus. Pesonanc. K3.1
ITonepeuHble ¥ MPOMOJIBHBIE BOJIHBI. XapaKTEPUCTUKU BOJIHBI. 3BYKOBBIE BOJHBI. YIIBTPa3BYK U €ro
NpUMEHEHHUE
Tema 4.2 Conep:xanue yueOHOT0 MaTepuaJia:
DJIeKTPOMATrHUTHBI CB0oOOHBIE dTIEKTPOMAarHuTHEIE Konebanus. [IpeBparieHne sHepruu B KosiebaTeIbHOM KOHTYPE.
e KoJebaHus u Dopmyna Tomcona. 3aTyxaroniye IeKTpoMarHuTHeIE Kosebanus. ['enepaTop He3aTyxarmux
BOJIHBI PIIEKTPOMArHUTHBIX KOJIeOaHUH. BRIHYKI€HHBIE 3JIEKTPUYECKHUE KOJIeOaHHs.

ITepemennblii Tok. 'eHepaTop nepeMeHHOro Toka. EMKOCTHOE M HHAYKTHBHOE
CONPOTHUBJICHUS NIEPEMEHHOI0 TOKA. AKTHBHOE CONPOTHUBJIeHUe. 3akoH Oma j1uis
NJIEKTPHYECKOH IeNu NepeMeHHOro Toka. Pabora m MOIHOCTL epeMeHHOr0 Toka. Peonanc B
piiekTpuuyeckoil nenu. Tpanchopmaropsl. Toxku BbIcokoi YacToThl. Iloryyenne, nepegaua u
pacnpejeeHue 31eKTPOIHEPI U .

DJEeKTPOMarHuTHOE 10JIe KaK 0cOOBIN BUJ MaTepUU. DIIEKTPOMArHUTHbIE BOJIHBI. CBONCTBA
PIIEKTPOMArHUTHBIX BOJIH. Bubparop I'epua. OTkpbIThI Kone0aTenbHbIi KOHTYp. M300peTenue paauo
A.C. ITonnoBeiM. IlonsiTue o pagnocsssu. llpunuun paanocessu. Ilpumenenune
NJIEKTPOMATHUTHBIX BOJIH.

Pemenne 3aga4 ¢ npoq)eccnm{am,ﬂoﬁ HanmpaBJCHHOCTBIO

JlabopaTopHble 3aHATHS:

Jlaboparopnasi pa6ora Ne9 N3yuenue padorsl TpancopmaTopa

KonTpoannas padora Ne 4 «KosebaHus 1 BOJHBI
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Pasznea 5.

16

Tema 5.1
IIpupona cBera

Conep:xanue yueOHOT0o MaTepuaJia:

Toueunblii ucTOYHUK cBeTa. CKOPOCTH PACHPOCTPAHEHHMS CBeTa. 3aKOHbI OTPAKEHHUS] H
npesjgomiiennst ceera. ConHeuynnie U JyHHbIe 3aTMeHus. [Ipuaiun [roiirenca. [lomHoe oTpakeHue.
JTunsel. [Toctpoenne nzobpakeHus B uH3aX. PopMysia TOHKOM JTUH3bI. Y BEeIHMUEHUE JIMH3EI. [ J1a3 Kak
onTuueckas cuctema. Onruueckue npudopol. Teneckonbl. Cuiia cBera. OcBemMéHHOCTh. 3aKOHDI
OCBEIIICHHOCTH.

JlabopaTopHble 3aHATHSA:
JIaGopaTopnas pa6ota Nel() Onpenenenue moka3zaresis NpeJIoMJIeHHUS CTEKJIa

Tema 5.2
BoJHoBLIe cBOlMiCTBA
cBeTa

Conep:kaHue y4eGHOT0 MaTepuaJa:

Nurepdpepenuus csera. KorepeHTHOCTh CBETOBBIX Jiydell. MHTepdepeHIMs B TOHKHX IJICHKaX.
Konbua HeroroHa. Mcmonb3oBaHue uHTephepeHLUM B Hayke M TexHuke. [ludpakuums caerta.
Jludpakiys Ha IeIM B napajieibHbIX Jydax. IudpaxkunonHas pemerka. [lonspusanus nonepeyHbIx
BoJIH. [lonsapusanusa ceera. J[BoitHoe sydenpenomiienue. [lonsaponsl.

Jucnepcust cBera. Buasl wusnydeHui. Bunsl cnektpoB. Crnektpsl ucnyckaHus. CrexTpsl
nornomeHusa. CrnexTpanbHblil aHanu3. CrieKTpajbHble KIacchl 3B€3/. YIbTPa(UOIETOBOE U3IIydEeHHE.
Nudpaxpacnoe wusiaydenue. PenrtreHosckue nyuun. HMx npupona u  cpoiictBa. Illkana
PIEKTPOMArHUTHBIX M3JIy4YECHUMN.

JlabopaTopHbie padoThI:

JlaGoparopHnas pabora Nell Omnpenenenue JJIMHBI CBETOBOM BOJIHBI C TOMOUIbIO U (DPaKLIMOHHOMN
PELIETKH.

JlaGopaTophas padota Nel2 HaGnroeHue CIUIONIHOTO M JTMHEHYATOrO CIIEKTPOB

KonTposbHasi padora

Ne 5 OnTuka

N

Tema 5.3
CrnenuanbHas Teopust
OTHOCHUTEJIBbHOCTHU

IConep:xanne yueGHOro MaTepuaa;

Z[BI/DK@HI/IC CO CKOpPOCTBIO CBCTA. HOCTy.TIaTLI TCOPUH OTHOCUTCIIbHOCTHU U CJIICACTBHA U3 HUX.
I/IHBapI/IaHTHOCTI: MOOYJIA CKOPOCTH CBETA B BAKyyMC. SHepFI/IH moxos. CBSI3b MacChl U OHEPIrun
CBO60,I[HOI>'I YaCTHULBbI. DneMeHThI peHﬂTHBHCTCKOﬁ JUHaAMHUKH

OK 01
OK 02
OK 04
OK 06
I1K3.1

Pa3nen 6. KBanToBas gusnka

10

Tema 6.1
KBanToBas onTuka

Conep:xaHue yueOHOro MaTepuasa:

KBanToBas runoresa Ilnanka. TernnoBoe nznyuenne. KopmyckynspHO-BOJIHOBON Ayaau3M.
®doTtonsl. ['unoresa ae bpoiins o BOmTHOBBIX cBolcTBax yactuil. COOTHOIIIEHHE HEOTPEIeJICHHOCTEH
["etizenOepra. JlaBnenue ceeta. Xumudeckoe nericteue cBera. OnbiThl [1.H.JIebenesa n
H.11.BaBuiosa.

DotorpdexT. YpaBHenune JiiHTeiina 15 Gporodrdpdexra. Buemnmii porodnekrpuyeckuii

dddexT. BuyTpennnii porodrdppekr. Tunsnl gorodnementon. Ilpumenenne porordgdexra

OK 01
OK 02

OK 04
OK 06
OK 08
I1K3.1
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Tema 6.2

Conep:xanue yueOHOT0o MaTepuaJia:

®usnka aTomMa u Pa3BurtHe B3ris10B Ha CTpOEHHE BellecTBa. Moeau CTPOEHUsI aTOMHOTO sipa. 3aKOHOMEPHOCTHU B 4
ATOMHOI0 siApa ATOMHBIX CIIEKTpax Bomoposa. SnepHas moaens atoma. OnbiTel D.Pesepdopra.
Mogens aroma Bogopoaa no H.bopy. KBanTossie moctynatel bopa. Jlazeps.
KontpoabHas padora Ne 6 KBanTtoBas ¢pusuka 2
Pasznen 7. Cmpoenue Bcenennoi 6 OK 01
Tema 7.1 Conep:xanue yueOHOro MmaTepuaJa: 2 OK 02
Crpoenne Coaneunoii Conneunas cucrema. [L1aHeThl, MX BUAUMOE JBIKEHNE. MaJible Tella COJHEYHON crucTeMbl. CucreMa OK 04
CHUCTEMBI Bemisi—Jlyna. Connne. ConHeunas akTuBHOCTb. Mcrounuk snepruu ConHua u 3BE31. OK 06
OK 08
Tema 7.2 Conep:xanue yueOHOIo MaTepuaJia: 2
IBosmouust Beeaennoii| 3E3p1, X OCHOBHBIE XapaKTepUCTHKU. COBPEMEHHBIE MPEICTABICHUS O TIPOUCXOXKIACHUH H
peosrony CostHIa U 3BE311. DTamnsl )kU3HU 3BE31. Mueunslii [Tyrs — Hama [Nanaktuka. Tumnbt
ranakTuk. PaguoranakTuku u kBa3apsel. Beenennas. Pacimpenue Beenennoit. 3akon Xa06ma. Teopus
bonbmioro B3peiBa. MacmrabHast cTpykTypa Beenennoii. Meraraiaktuka
JlabopaTopHble padoThbI:
Jlaboparopnas padora Nel3. M3ydenne kapTsl 3Be31HOTO HeOa. 2
IIpoMe:xxyTOYHAsI aTTeCTALUA: IK3aAMEH
Bcero: 144
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3.YcaoBusi peaju3anum nporpaMmsl 00111e00pa3oBaTeIbHOM I CHUTITHHBI

3.1. TpeGoBaHusi K MUHHMAJIHLHOMY MATEPHAILHO-TEXHHYECKOMY 00ecedeHn o
Peanuzanus nporpaMMbl JUCHMIUIMHBI TpeOyeT HaIM4uusl yd4eOHOro KabnHera (pu3mKu.

O6opynoBanue yaeOHOT0O KabUHeTA:

[Hudposas nabopaTopus 1Mo GU3MKE AT YIUTEIIS,
[udposas nabopaTopus o HuU3MKe A YICHUKA;
Becsl TexHu4eckue ¢ pa3HOBECaMU;

KomruiekT y1st 1a00paTopHOro NpakTUKyMa IO ONTHKE;

Kommrext JIIA na6opaTopHor0 IIPAKTUKyMa I10 MEXaHHUKE;

ok wbdE

KommuiekT 151 1abopaToOpHOro MpakTUKyMa MO0 MOJEKYIspHOU (hu3nKe U
TEPMOIUHAMUKY;

7. Kommiekt st 1a00paTOpHOTO MpakTUKyMa IO 3JIEKTPUUECTBY (C
TEHEPATOPOM);

8. Kommiexkr ans wu3ydeHUS BO30OHOBISIEMBIX HCTOYHUKOB OSHEPTUU
(COJTHEUHOM, BETPOBOM DHEPIHH, OMO-, MEXAaHUYECKOW U TEPMOIICKTPUUICCKOM
SHEPTEeTHUKH);

9.  Ammepmertp J1abOpaTOPHBIA;

10. BomnbT™eTp 1a6OpaTOPHBIN;

11. KomopumeTp ¢ HAOOPOM KaJTOPUMETPHUIECKUX TEIT;

12. TepmomeTp 1a00paTOPHBIN;

13. Kommuiekr s HW3y4yeHUS OCHOB  MEXAHHMKH, [MHEBMATUKH H
BO300HOBJISIEMBIX HCTOYHUKOB YHEPTHH;

14. bapomerp-anepous;

15. bnok nuTaHus peryaupyeMblii;

16. BeG-kamepa Ha MOABMKHOM ILTaTHUBE;

17. Bupaeokamepa aist paboThI ¢ ONITHYECKUMU PUOOpaMH;

18. T'eneparop 3BYKOBOIi;

19. Turpomerp (TICHXpOMETD);

20. T'py3 HabOpHBIA;

21. JlnHAMOMETp AEMOHCTPAIIMOHHBIN;

22. KOMIUIEKT MOCY/bl AEMOHCTPAIIMOHHON C MPUHATICKHOCTIMU;

23. ManHoMeTp KUAKOCTHOHN IEMOHCTPAIIMOHHBIH;

24. MeTp NIeMOHCTPAIlMOHHBIN;

25.  MWUKpPOCKOIT IEMOHCTPAIMOHHBIN;

26. Hacoc BakyymubIii KoMOBCKOTO;

27. CTOoJMK MOAbEMHBIN;

28. IlltaTuB N1eMOHCTPAIMOHHBIN (PU3NUECKHIA,

29. DIeKTpOIUINTKA;

30. Habop neMOHCTpAIMOHHBIN 10 MEXaHUYECKUM SIBIICHUSIM;

31. Hablop neMOHCTpAIMOHHBIH 10 TUHAMUKE BPaIllaTeIbHOTO JBUKCHHUS,
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32.

Habop nemMoHCTpalinOHHBIN MO0 MEXaHUYECKUM KOJICOAHUIM;

33.  HabGop neMOHCTpaIrMOHHBIN BOJTHOBBIX SIBJIICHUA;

34. Benepko Apxumena;

35. Mastuuk Maxkcseina;

36. HabGop ten paBHOTO 00BEMa;

37. Habop Ten paBHOH Macchl;

38. IIpubop st nIeMoHCcTpauu aTMOCc(HEepHOTO JaBICHHUS,
39. [Ipu3ma, HAKJIOHSIOMIASICS C OTBECOM;

40. Ppruar 1eMOHCTpAITMOHHBIN;

41. Cocynbl COOOIIAOIINECS;

42. CrakaH OTJIUMBHOM JI€MOHCTPAIlMOHHBIH;

43. TpyOxa HeroTOHa;

44, lap Ilackans;

45. Habop IeMOHCTPAaIMOHHBIA IO MOJICKYJISPHOH (HU3UKE W TEIJIOBBIM
SIBJICHUSIM;

46. HabGop KeMOHCTPAIMOHHBIN 110 Ta30BBIM 3aKOHAM;

47. Habop xanuuisipos;

48. TpyOxa aisi JeMOHCTPAIlUU KOHBEKIIUHU B KUKOCTH;
49. [unauHApBI CBUHIIOBBIE CO CTPYTOM;

50. [ap ¢ KoIBIOM;

51. BBICOKOBOJBTHEIA HCTOYHHK;

52. T'eneparop Ban-ne-I'paada;

53. Jlosumerp;

54. KamepToHBI HA PE30HAHCHBIX STUKAX;

55.  Kowmrmekt mpubopoB U MPUHAMIEKHOCTEH IS TEMOHCTpPAIMU CBONCTB

SJICKTPOMArHuTHBIX BOJIH,

56. KommiekT mnpubOpoB Ui H3Y4EeHUS MPUHLUIOB paaguonpuemMa Hu
paauornepenaun;

57. KoMIiekT npoBo/I0B;

58. Marsur nyroodpa3HbIii;

59. Marsaur noj0coBoil 1EMOHCTPAIIMOHHBIH;

60. MammHa 3neKTpodopHas;

61. MasTHHK 3J1eKTPOCTaTUYECKHUIA;

62. Habop 1o n3yueHuto MarHuTHOTO MOJIs 3eMIIH;

63. Habop neMoHCTpalMOHHBIH 10 MArHUTHOMY TOJIIO KOJIBIIEBBIX TOKOB;
64. Habop nemMoHCTpaMOHHKIH MO MOTYIPOBOIHUKAM;

65. Habop neMoHCTpalMOHHbIH 110 TOCTOSIHHOMY TOKY;

66. Habop neMOHCTpalMOHHBIH 10 IEKTPUUECKOMY TOKY B BaKyyMe;

67. Habop neMOHCTpalMOHHBIH 110 3IEKTPOJUHAMUKE;

68. Habop 1t IeMOHCTpaIi MarHUTHBIX TTOJICH;

69. Habop /uist IeMOHCTpAIMH AIEKTPUUISCKUX TTOJICH;

70. TpanchopmaTop yueOHbIH;

71. Ilamouka CTEKIsSHHAST;
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72. Ilamouka >00HUTOBAS;

73. IIpubop Jlenma;

74. CTpelku MarHUTHBIC Ha IITAaTUBAX;

75. CynraH 3IeKTpOCTaTUYECKH;

76. ITaTUBBI H30IUPYIOIINE;

77. DNEKTpOMAarHUT Pa3OOPHBIN;

78. Habop neMoHCTpalMOHHBIH 110 TeOMETPUYECKOM ONTUKE;
79. Habop neMoHCTpaIOHHBIH 110 BOJHOBOM OITHKE;

80. CrekTpocKoIl IBYXTPYOHBIN;

81. Habop cnekTpanbHBIX TPYOOK C HCTOUHUKOM MTUTAHUS;
82. YcranoBka st uzydenus porodddexra;

83. Habop nemoHcTpanroHHbIH 110 noctostHHOM [Tnanka;

84. KoMIUIeKT HarsSIIHBIX MOCOOUH JIJIsl TOCTOSIHHOTO UCTIOIb30BAHUS;
85. Kowmmiekt nopTpeToB 11 opopMiIeHUS KaOUHETa;

86. KOMIUIEKT IEeMOHCTPAIIMOHHBIX Y4eOHBIX TaOIHII.

HNupopmanunonHoe odecneyeHne 00y4eHust

1. ®uzuka. 11 xnace: yueb. 11t o6meodpa3zoBaT. opranuzanuii: 6a3ossiit yposens/ I'.51.
Msikuiues, b.b. byxosues, B.M. Yapyrun; nox pexn. H.A. [lappenrseBoii — 5-e uza., — M.:
[Ipocsemienue, 2018. — 432 c.

2. Jlmutpuea, B. ®@. ®usuka mna npodeccHii W CHEIUAIBHOCTEH TEXHHYECKOTO MPOQHIIS:

y4eOHMK JUIsi 00pa3oBaTENbHBIX YUPEKACHUH HAYAIBHOTO W CPEAHEro MpodhecCHOHAIBLHOTO
obpazoBanus / B. @. JImutpueBa. — 2-e usn., crep. — M.: U3narenbckuit ieHTp «Akagemus», 2019. —

448 c.
Cnucok pexkoMeH1yeMbix HTepHET-pecypcoB U IPOrpaMMHOTO 00ecrieueHHs

1. www.fcior.edu.ru (deaepanbHblii HEHTP HH(OPMAILIMOHHO-00pa30BaTEIbHBIX PECYPCOB).

2. www.dic.academic.ru (Akanemux. CroBapy ¥ SHIUKIIONETNN ).

3. www.booksgid.com (Book3 Gid. Dnexrponnas 6ubanoTeka).

4. www.globalteka.ru (I'mobGanteka. ['nobanpHas 6MOIMOTEKAa HAYYHBIX PECYPCOB).

5. www.window.edu.ru (EanHoe okHO gocTymna kK 00pa3oBaTebHBIM pecypcam).

6. Www.st-books.ru (JIyumas yueOnas nutepatypa).

7. www.school.edu. ru (Poccuiickuii o0pa3oBarenbHbIi NOpPTaN. AOCTYHNHOCTb, KayecTBO,
3¢} (HEKTUBHOCTD).

8. www.book.ru (OnekTpoHnHas OnGIHOTEYHAsI CUCTEMA).

9. www.alleng.ru/edu/phys.htm (O6pazoBaTenbHble pecypcebl IHTepHeTa — Du3NKa).

10.  www.school-collection.edu.ru (Enunast kosiekius nudpoBbIX 00pa30BaTEIbHBIX PECYPCOB).
11.  https//fiz.1september.ru (yueOHO-MeTOIMUECKAsI Ta3eTa «DUBHKAN).

12.  www.n-t.ru/nl/fz (HoGeneBckue naypeatsl 1o (hHU3HKE).

13.  www.nuclphys.sinp.msu.ru (SIxepHas ¢pusnka B Untepuere).

14. www.college.ru/fizika (IToaroroska x EI'9).

15.  www.kvant.mccme.ru (Hay9HO-TIOMYJISIpHBIN (PU3HKO-MaTeMaTHndecKui KypHai «KBaHT»).
16.  www.yos.ru/natural-sciences/html (ecrecTBeHHO-HAy4UHBIH *KypHAI ajsi Mojoaexu «IlyTe B

HAyKy»).
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4. KOHTpOJIb H OIICHKA PE3Yy/IbTATOB 0CBOCHUA TUCIHUIIJINHBI

KoHTpoiib M oOleHKAa pacKphIBAIOTCS 4Yepe3 YCBOCHHBIC 3HAHHS W TNPHUOOPETCHHBIC
0o0y4JarlolMMHUCS yMEHHUs, HamlpaBlieHHble Ha (QOpMHUpOBaHHME OOMIMX M NPOQPECcCCHOHANBHBIX
KoMmreTeHIuid. KoMIeTeHIInu JOKHBI OBITh COOTHECEHBI C IPEAMETHBIMH PE3yJIbTaTaMHU.

Koa n HauMeHoBaHHe Pa3nen/Tema THI OLEeHOYHBIX
¢GopMupyeMbIX KOMIIeTEHUM I MeponpUSTHIA

Pasmen 1. Temsr 1.1.,1.2,1.3

Pasnen 2. Temnr 2.1., 2.2., 2.3.

Paszgen 3. Temsr 3.1., 3.2., 3.3,

3.4.,3.5.

Pasgen 4. Temnr 4.1., 4.2.

Pasnen 5. Temnr 5.1.,5.2.,5.3.

Paznmen 6. Temn1 6.1., 6.2. - YCTHBIIT OIIpoc;

Pazmen 1. Temsr 1.1.,1.2, 1.3 - (poHTaNBHBIHOMIPOC;

Pasnen 2. Temsr 2.1., 2.2., 2.3. - OLICHKA KOHTPOIBHBIX

Paszgen 3. Temsr 3.1., 3.2., 3.3, pabor;

3.4.,3.5. - HaOJIO[EHHE 3a XOI0M

Pasgen 4. Tems1 4.1., 4.2. BLIMOMHEHIS

Pasznen 5. Temsr 5.1.,5.2,, 5.3. J1a60PaTOPHBIX PaboT;

Pasnmen 6. Temb1 6.1., 6.2. - OIIEHKA BHITIONHEHUS
1abopaTOpHBIX PadoT;

Pasmen 1. Temsr 1.1., 1.2, 1.3
Paspen 2. Temr1 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3.,
3.4., 3.5.

- OIICHKA MPAKTUICCKHUX
pabort (pemeHus
Ka4C€CTBCHHBIX, pvaeTHBIX
3a/1ayv);

- OIICHKA TeCTOBBIX
3aJIaHuM;

- HaOJII0AEHHE 3a XOIO0M
BBLIIIOJTHEHHS
WHIUBUAYAIbHBIX IPOEKTOB
M OLIEHKA BBIINOJIHEHHBIX
MIPOEKTOB;

Pasgenl. Temsr 1.1.,1.2,1.3
Pazmen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3,
3.4.,3.5.

Pasgen 4. Temsr 4.1., 4.2.

- OLCHKa BBIIIOJIHCHUSA
JOMAIITHUX
CaMOCTOSITENILHBIX Pa0oT;
- HaOJIrOAeHHE U OlLIEHKA

Pasnen 5. Temsr 5.1.,5.2., 5.3. perenns Kefc-3a1a4;
Paznen 6. Tems 6.1., 6.2. - HaOJIIOZICHNE M OLICHKA
Pasmen 1. Tems1 1.1., 1.2, 1.3 ACTIOBOH UTPbI; )
Pazgen 2. Temnr 2.1., 2.2., 2.3. - Jluddepenuuposannbiit
Paznen 3. Temsr 3.1., 3.2., 3.3,, 3a4eT

3.4., 3.5. - DK3aMEH

Pasmgen 4. Tems1 4.1., 4.2.
Pasnmen 5. Temnr 5.1.,5.2., 5.3.
Paszmgen 6. Tems1 6.1., 6.2.
Pasgen 1. Temsr 1.1.,1.2,1.3
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Pasgen 2.
Paznen 3.
3.4., 3.5.

Pasznen 4.
Paznen 6.

Temsr 2.1.,2.2., 2.3.
Temsr 3.1., 3.2., 3.3,

Temer 4.1., 4.2.
Temr1 6.1., 6.2.

Pasznen 1.
Pasgen 2.
Pasgen 3.
3.4., 3.5.

Pasznen 4.
Pasgen 5.
Paszen 6.

Temsr 1.1.,1.2,1.3
Temsr 2.1.,2.2., 2.3.
Temsr 3.1., 3.2., 3.3,

Temsr 4.1., 4.2.
Temsr 5.1.,5.2,,5.3.
Temsr 6.1., 6.2.
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