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1 HACIIOPT PABOYEM ITPOT'PAMMBbBI YYEBHOU JUCHUITINHBI
«ODU3UKA»

1.1 O6s1acTh NpUMEHEHUA POTPAMMBI

PabGouass mporpamma yueOHOW IUCHUIUIMHBI «DUHKA»  SBISICTCS
00s13aTeIbHON YacThIO MPOTPAMMBI MOJTOTOBKU CIIEIUATMCTOB CPEIHEro 3BeHa B
cootBeTcTBUM ¢ akTyann3upoBaHHbIM OI'OC CIIO mo cnenmansHocTH: 23.02.04
TexHuyeckast FKCILTyaTalus MOAbEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX TOPOKHBIX
MalmuH M 000pynoBaHusA (IO OTpacisiM), BXOJSAIIEH B YKPYHHEHHYIO TPYIIILY
cnennasbHOCTeN 23.00.00 TexHrnKa 1 TEXHOJIOTMU Ha3€MHOI'O TPAHCIIOPTA.

1.2 MecTto Yy4eOHOM JUCHMUIUVIMHBI B CTPYKType MPOrpamMMbl
MOATrOTOBKH CIEIHAJUCTOB CPeHEro 3BeHa.
JlucruruinHa BXOIUT B 0011e00pa30BaTeIbHbIN UK.

1.3. Heam wu 3agaum y4eOHOH [UCHUILVIMHBI — TpeOOBaHHMA K
pe3yJIbTaTaM OCBOCHMS:

Conepxanue nporpaMmbl 0011e00pa3oBaTEIbHON TUCHUIUIMHBL «DU3UKay
HaIIpaBJIEHO Ha JOCTH)KEHUE CIEAYIOMIMX LEeeH:

- (opMupoBaHME HHTEpeEcCa M CTPEMJICHUS OOydYaromMXcsi K Hay4dHOMY
WM3YUYCHHUIO MPUPOJBI, PA3BUTHE UX HHTEIUICKTYIbHBIX M TBOPYECKHUX
CIIOCOOHOCTE;

- pa3BUTHE MNPEACTABICHUNA O HAYYHOM METOJIC MO3HAHUS U (HOPMUPOBAHUE
UCCIIE0BATEIBLCKOTO OTHOLICHUS K OKPYKAIOIINM SIBIICHUSIM;

- ¢dopMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3yueHHs OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3HUKU;

- ¢opMHupoBaHHE yMEHUN OOBSCHATH SBJICHUS C  HCIIOJIH30BAaHUEM
bu3HUecKrX 3HAaHUIM M HAYYHBIX JOKA3aTeIbCTB;

- (¢GopMHUpOBaHUE TPEACTABICHUA O PONM (PUMKH 71T Pa3BUTUA JPYTHX
€CTEeCTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUM.

— pa3BUTHE MMO3HABATEILHBIX WHTEPECOB, UHTEIUICKTYAJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B Mpolecce NpruoOpeTeHUsl 3HaHUN U YMEHHU 1o (PU3UKE C
WCTIOJb30BAaHUEM PA3JIMUYHBIX MCTOYHUKOB MH(OpPMAIIMM U COBPEMEHHBIX

MH(})OPMAITMOHHBIX TE€XHOJIOTUM, BHITOJTHEHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEI0BAHMM, MOATOTOBKU JOKJIAA0B, pedepaToB U IPYrux TBOPUYECKHUX
pabor;

- BOCHUTaHuE yOKJICHHOCTH B BO3MOXXHOCTH TMO3HAHUS 3aKOHOB MPHUPO/IBI,
WCIIOJIb30BaHUS JOCTIKCHUNM (PU3WKM Ha OJaro pa3BUTUS UYETIOBEYECKOM
[IMBWJIN3AINHN; HEOOXOAMMOCTH COTPYIHUYECTBA B MPOIIECCE COBMECTHOTO
BBITIOJTHEHUS 33]1a4, YBAKUTEILHOIO OTHOIIEHUS K MHEHHIO ONIIOHEHTA MpHU
o0CyXIeHHH MPOOJIeM eCTECTBEHHOHAYYHOTO COJACPIKAHUS, TOTOBHOCTH K
MOPaJIbHO-3TUYECKOM OIEHKE HCIOJb30BAHUS HAYYHBIX JOCTHXKEHMUIA,
YyBCTBA OTBETCTBEHHOCTH 32 3aLUTY OKPY’KAIOIIEH CpEbI;
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UCIIOJIb30BaHUWE TPUOOPETEHHBIX 3HAHUM W  YMEHUH AN pelIeHUs
INPAaKTUYECKUX 33]1a4 [IOBCETHEBHOM )KU3HU, OOBSICHEHUS SIBJICHUI IPUPO/IBI,
CBOICTB BEIIECTBA, IPUHLIUIIOB padoThI TEXHUYECKUX
YyCTPOMCTB, oOecriedeHnss  O€30MacHOCTH  COOCTBEHHOM  >KM3HM,  pa-
[IUOHAJIBHOTO MPHUPOJONOIb30BaHUS M OXpaHbl OKpYXKaroIleW Cpelbl, U
BO3MO>KHOCTh IIPUMEHEHUSI 3HAHUM MpU PEIICHUHU 3a/lay, BO3HUKAIOIIUX B
HoceaAyouei npoeccuoHaNbHOMN AEATEIbHOCTH.

3agauyu AMCUMIIMHBI:

[Tprobperenue cucTeMbl 3HaHUHM 00 0OIKX PUBNIECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX, TEOpUSX, BKIIOYAas MEXaHUKY, MOJEKYIAPHYIO (U3HKY,
AIIEKTPOAUHAMUKY, KBAHTOBYIO (PH3UKY M 3JIEMEHTHI aCTPOPHU3UKH;
®opMHUpOBaHUE YMEHHHM TMPUMEHSATH TEOPETUYECKUE 3HAHUA IS
OoOBbsicHEHUsI (DU3MUECKUX SABJICHUH B TPHUPOAEC H I TMPUHATHUS
IPAKTHYECKUX PEUICHUH B MOBCEAHEBHOM KU3HH;

OcBoeHue CcrocoOOB pELIEHUS pPa3IMYHBIX 3aJad C SBHO 3aJaHHOM
¢uznyeckol MoOAENbI0, 3a]ad, [OAPa3yMEBAIOUIMX CaMOCTOSTEIbHOE
co3anue (pU3NIECKON MOJIENIN, COOTBETCTBYIOLIEH YCIOBHSM 331a4H;
[lonnmanue QU3NYECKUX OCHOB M NPUHLUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX IMPOLIECCOB, UX BIUSHUS Ha OKPYKAIOILYIO
cpeay;

OBrnazeHne METOJaMH CaMOCTOSTEIBHOTO IJIAHUPOBAHUS W IPOBEICHUS
¢u3nYeCKuX SKCIEPUMEHTOB, aHAIW3a W HWHTEpIpeTanud WHGOpPMAIUH,
OTIpeJIeJIeHHUs IOCTOBEPHOCTHU TOIY4YEHHOTO PEe3yIbTaTa;

Co3naHue ycloBHM JJI pa3BUTUS YMEHHUH MPOEKTHO-HCCIIEI0BATEIbCKON,
TBOPYECKOU IESTENBHOCTH.

B pesynbpraTe ocBoeHus ydeOHON IUCHUIUIMHBI «PU3HKay y 00ydaromerocs

(bopMUPYIOTCS CIISAYIONINE O0IMe U PO ECCHOHATbHBIC KOMIICTCHITUHN

Koa IIK, OK YMmenus 3Hanuna

OK'1 - IPOBOJUTH HAOTIOACHNUS; - CMBICA TOHATHH:  (uU3NUEcKoe

OK 2 - IJJAHUPOBATh W BBITIOJNHATH | SIBIIGHUE, THUIOTE3a, 3aKOH, TEOpHs,

OK 3 JKCIIEPUMEHTHI; BEIECTBO, B3aUMO/ICHCTBHE,

- BBIABUTATh THIOTE3bl U | AJICKTPOMArHUTHOE  TIOJie,  BOJIHA,

OK 4 CTPOUTH MOJEIIH; ¢boToH, aroMmM, aromMHOE  SApPO,

OK 5 -  TPUMEHATh TOJyYEHHBIE | HIOHU3HUPYIOUIUE U3JIYUYCHHS, TUIaHETa,

OK 6 3HaHUA TIO0 (U3HKe ISl OOBSICHEHUs | 3B€3/a, FralakTHKa, Beenennas;

OK 7 pa3Hoo(Epa3H1>1x § (bU3UIECKUX - CMBICT (PU3UYECKUX BEITUYHH:
SBIEHUH W  CBOMCTB  BEILECTB, | CKOPOCTh, YCKOpPEHHE, Macca, Cuia,
MPaKTUYECKOTO WCIIOIB30BaHUS | UMITYJIbC,  paboTa,  MeXaHW4YecKas
(bu3MYECKUX 3HAHUI;, SHEprus, BHYTPEHHSIS SHEpTus,

- OIIGHWBATh JOCTOBEPHOCTH | AOCOJIIOTHAS TEMIeparypa, CpeIHssa
€CTECTBEHHO—HAy4YHOUI KUHETHYeCKas SHEPrus YaCTHIL
nH(popManuu; BEIIECTBA, KOJHMYECTBO  TEIUIOTHI,

- HCIIOJIb30BATh | 3JIEMEHTAPHBIN SJIEKTPUUECKUN 3apsiz;
MpUOOpEeTEHHbIE 3HAHUS W YMEHUSA - CMBICT (PU3MYECKUX 3aKOHOB
JUISL pelIeHUs] MPAKTUYECKUX 3a7ad | KJIACCUMYECKON MEXaHUKH, BCEMUPHOTO
MMOBCETHEBHOW KM3HU, O0ECIICUCHUs | TATOTEHUS, COXPAHCHUS DHEPIHH,
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0€301acHOCTH COOCTBEHHOM >KU3HMU,
palnroHaAIBLHOTO
MPUPOJIOTIONBE30BAHUSI U OXPaHBI
OKpY>KaroIlEH Cpeibl.

HUMITYJIbCA U DJIEKTPUYECKOro 3apsija,
TEPMOJIMHAMUKH, DJIEKTPOMArHUTHON
uHayKIuu, Gotodddekra;

- BKIAJ  POCCUHCKHX U
3apyOeXKHBIX  YYEHBIX, OKa3aBIIUX
HauOoJpliee BIMSHUE Ha pPa3BUTHE
(buzukm.




2 CTPYKTYPA YYEBHOU JUCIHUILINHBI « Pu3nKay»

2.1. O0bém yueOHOM TUCHUIIMHBI ¥ BUAbI Y4e0HO padoThI

. O0bém
Buabl yueOHoii padoThI
4acoB

MakcumainbHas yueOHasi Harpy3ka (Bcero) 164

B ToMm uncie:

OO0s3arenpHas ayAUTOpHAS HArpy3Ka: 164
JICKIITUOHHBIC 3aHATHS 128
MPAKTHYECKUE 3aHATUSA 36

HroroBas arrectamus B popMe dK3aMeHa 16




2.2 TemaTn4ecKMH MJIAH U COAEPKAHUE YHEOHOU NMCUUILINHBI «DU3NKa»

HaumenoBanue Coaepixanue yueOHOro MaTepuaJa, JjabopaTopHble M NPaKTHYEeCKHe PadoThl, CAMOCTOSTEJIbHAS O0bém Kon OK,
pa3/iesioB U TeEM padoTa 00y4aImuxcs. 4acoB 1K
Pasznen 1 Mexanuka. 32
Tema 1.1 Beenenue. 3nauenue usuku mnpu ocBoenuu npodeccuii CIIO u cnenumansuocteit CI10. dusnueckue 2
Kunemaruka. BennuuHbl. M3mepenue. Mexanuka. Kunemaruka. [Ipoctpancto u Bpemsi. Cuctema oTcuéra.
Tema 1.2 Mexanunueckoe nBuxkeHue. CrnocoObl onucaHus AWK eHus. MartepuanbHas Touka. TpaekTopusi, MyTh, 4
Mexanuueckoe nepemenieHre. CKopocTsb.
JABHKEHUeE. VYckopenue. PaBHOMEpHOE ¥ paBHOYCKOPEHHOE JIBH>KEeHHE. PaBHOMEpHOE JBUKEHUE IO OKPYKHOCTH.
Yckopenue. OK 01
IIpakTnueckas padora Nel «PaBHOycKOpeHHOe H paBHOMepPHOe ABUHKEHHUE». 2 OK 02
Tema 1.3 3aKkoHBI 3akonbl HetoTona. CienctBus u3 3akoHoB HerotoHa. [Ipuniun npuunHHocTH. Cuna u Macca. [Ipunimn 6 OK 04
mexanuku HeroroHna. | otTHocuTeapHOCTH I anmuies. OK 05
Tema 1.4 Bunsl  B3aumopnelictBuil. ['paBUTaMOHHOE  B3aUMOJAEHMCTBUE. 3aKOH BCEMHPHOIO  TATOTEHMS. 4 OK 06
B3aumoaeiicTBue. I'paButanmonnas moctosHHas. Cuna TspKkecTu. JIBHKEHUE TMOJ JCHCTBUEM CHIIBI TsbKecTH. Bec Tena.
I'paBuTanus. Ileperpy3ku 1 HeBeCOMOCTb. JIBM)KEHNE UCKYCCTBEHHBIX CITYTHUKOB. CHilbl ynpyroctu. CHIIbl TPEHUS.
IIpakTuyeckasi pa6ora Ne 2-3 «/IBu:keHHe MO JeHCTBHEM CHJI B MEXaHUKE. 4
Tema 1.5 Umnyasbe. | Mmnynsc Tena. 3akoH coxpaHeHus umnyibsca. CTOJIKHOBEHHUE Tel. PeakTuBHOE ABM)KEHHUE. 2
Tema 1.6 Mexannueckast padora. Kunernueckas sHeprusi. Teopema o kuHeTHueckod sHepruu. IloTeHumanbHas 4
Mexanuueckasi sHeprus. Teopema o moTeHIMalIbHON sHepruu. [lonHas mexaHudeckas dHeprus. 3aKOH COXpPaHEHUS
pabora. sHepruu. [IpakTndyeckoe npuMeHeHne GpU3NYECKUX 3HAaHUM B MOBCETHEBHON XKU3HH JJIS1 UCTIOJIb30BaHUS
MIPOCTBIX MEXaHW3MOB, UHCTPYMEHTOB, TPAHCIOPTHBIX CPEJCTB
IIpakTnyeckas padora Ne 4-5 «3aK0HbBI COXpaHEHHUSI B MEXaHUKE)». 4
Paznen 2 22
Mouexyasipaas
¢pusuxa. TenioBbie
SIBJICHHS.




Tema 2.1 OcHOBBI

OcHoBuble mosioxkeHus. uddysus. Cuibl MOJNEKYISIPHOTO B3aUMOJCHCTBHUSA. DHEPrUs MOJEKYIIL.

MOJIEKYJISIPHO — ArperaTHO€ COCTOSIHME BELIECTBA. XapaKTepUCTUKHU ra3oB. bpoyHoBckoe nBukeHue. CKOpocTb MOJIEKYII.
KHHETHYeCKO Pasmepsl 1 Macca Monekyi u aromoB. [locrosanas ABorapo.
TeOPHH CTPOCHUA
BeLIECTBA.
Tema 2.2 Wneanpupiii ra3. OcHoBHoe ypaBHeHue MKT razoB. 3aBucMMOCTh [aBiI€HHS OT TEMIIEPATYpBHI. 2
MoJiekyJasipHo — AGcomtoTHbI HOMb. CBA3b MEXIY TEMIIEpaTypol U KHMHETHYECKOH sHeprueil monekyin. [locrosnuas
KHHeTHYecKasi bonbimana. OK 01
TeOPHUsi H1eATHHOT0 OK 02
rasa. OK 03
Tema 2.3 YpaBuenue | TepMmonnHamuueckue napameTpsl raza. O0beinHEHHBIN ra30Bbli 3aK0H. MoJsipHas ra30Basi IOCTOSIHHAS. 4 OK 04
COCTOSIHUSA Vpasuenune Knaneilpona — MengeneeBa. IlnoTHocTh rasza. 3aBUCHMOCTb CpelHENH KBaIpaTUYHON OK 05
H/1eaJIbHOro ra3a. CKOPOCTHM MOJIEKY] OT TemmepaTypbl. M3oxopuueckuit mnpouecc. M3obapuueckuili mporuecc.
I'a3zoBble 3akonbl. | M3oTepMmuueckuil nporecc. BHyTpeHHss sHeprust ujaeanbHoro rasa. Pabora rasa nmpu M3MEHEHHUH €ro
o0BEMma.
IIpakTuyeckas pa6ora Ne 6-7 4
«YpaBHenue Kinaneiipona — Menaeaeesa. ILnoTHocTh raza. 3aBucuMOCTh CpeHeil KBaApaTHYHOM
CKOPOCTH ABHKEHHMS MOJIEKYJ ra3a oT TeMIepaTypbi».
Tema 2.4 B3aumuble | [lapooOpazoBanue n konaeHcauus. Vcnapenue. Kumnenue. Teruora mapooOpa3zoBanus. TemnepaTypa 4
NpeBpaleHust KHUIIEHHS. 3aBUCHUMOCTb TEMIIEPATYpPbl KUIIEHHs OT BHELIHETO JaBjieHus. HachlllieHHbIe 1 HEHACBIIIEHHBIE
JKHIKOCTE# M ra3oB. | mapbl. AOCOIIOTHAs M OTHOCUTEJbHAS BIAKHOCTh. Touka pochl. [ UTPOMETpHI U ICUXPOMETPHI.
Tema 2.5 CoiictBa | Xapakrepuctuka TBEpAbIX Ten. Kpucramnel. Kpucramnmueckas pemérka. Bunael  aedopmaruii. 2
TBEPABIX TeJl. MexaHnueckoe HanpsiKeHHe. Y IpyrocTh, JIaCTUYHOCTb, TBEPIOCTh, XPYNKOCTh. 3akoH ['yka.
Tema 2.6 Buytpennss sueprus. TemnooOMmeH. MI3MeHeHne BHYTpeHHEH SHEPrUM MPU HArpeBaHUU U OXJIaKICHUU. 4
Buyrpennss VYpaBHenue TeruoBoro OanaHnca. [lnaBnenue u kpucramnusanus. Temmeparypa iaBieHus. Y AeTbHas
JHEprus. TEIUIOTa IUIaBieHUs. M3MeHeHume oObEMa NpHM IUIABICHMM M KPUCTAJUIM3AaLUMHU. Teminora cropaHus
toruuBa. K.ILJI. HarpeBarens. VI3mMeHeHHe BHYTpEHHEW SHEpPrUM IpPH COBEPIIEHHUU pabOThL. 3aKOH
COXpaHEHMs M TpeBpalleHus sHepruu. IlepBoe Hayano TepMOAMHAMUKU. AnnMabaTHUYeCKUil IMporecc.
[IpakTrueckoe mMpuMeHEHNE B ITOBCETHEBHOM KU3HH (DU3NIECKUX 3HAHUN O CBOMCTBAX ra3oB, JKUIAKOCTEH
Y TBEPJIBIX TEIL
Pa3nen 3 40
DJIeKTPOIMHAMH




Ka.

Tema 3.1 Onekrpuzanus. 3apsa. 3akoH coxpaHeHus 3apsga. Ctpoenue atoma. BzaumosencTBue 3apsaoB. 3akoH
DJIeKTpHYecKHe Kynona. Jlusnexktpruyeckas IpOHUIIAEMOCTh CPebl. DIEKTPOCKOII.
3apsabl. 3aK0H
KyJsona.
Tema 3.2 ITone. Hanpsxkénnocts nosnst. Jluauun nanpsx€aHoctu. OnHopoanoe noge. IloBepXHOCTHAs TIOTHOCTh
DJIeKTpuYecKoe 3apsina. PaGota mons mo mepememieHuto 3apsana. llorennuman. Hampspkenwe. IlpoBoanuk B moie.
noJe. Jlusnextpuk B mone. Ilomspusamus. Emxocts mpoBomuuka. KonmeHcaTopsl. DHeprus KOHAEHCATOPA.
O6bEMHAs TIOTHOCTL »Hepruu. IIposoguuk B mose. Judiaextpuk B mose. Ilomspusaums. Emkocts
npoBonHuKa. Kongencatopsl. Dueprus konjencatopa. O6bEMHAS TUIOTHOCTH YHEPTHH.
IIpakTuyeckasi padora Ne 8-9.
«3akoH KyjoHa. JiekTpuueckoe mnoJje».
Tema 3.3 [ToxaBmxHBIE HOCKUTENH 3apsAA0B U TOK. CHila U TUIOTHOCTH ToKa. 3aMkHyTas nenb. J.J[.C. 3akon Oma st

DJIEKTPUYECKH A TOK
B MeTaJli1aX. 3aKOHbI
MOCTOSTHHOI'O TOKA.

yuactka uenud. ConpoTUBIEHUE MPOBOJAHMKA. 3aBUCUMOCTh CONPOTHUBICHHS OT IIPOBOJHUKA U
temreparypsl. CepxrpoBoaumocts. [locienoBarensHoe W nmapawiebHOE COCIUHEHHUE MPOBOIHHUKOB.
3axod Oma 111 BCEH LEnH.

Tema 3.4 Pabora,
MOIIHOCTDL U
TENJIOBOE JeliCTBHE

Pabota anexTpudeckoro Toka. MOIMHOCTh JEKTPUUYECKOTO TOKA. TErIoBOe JEUCTBUE AIEKTPUIECKOTO
Toka. 3akoH J[xoyns — Jlenua. KopoTkoe 3ambikanue. [IpakTuueckoe npuMeHEHHE TEIIOBOTO JIEHCTBUS
TOKaA.

3JIEKTPUYECKOro IIpakTnyeckas padora Ne 10.
TOKA. «3akod OMa JIsl y4aCTKA IeNu ¢ 3. . €. 3akoH Oma u1s yyacTKa nenu 0e3 3.1.¢C.».
Tema 3.5 ONEKTPOIUTHYECKAS TUCCOLMALNA. JEKTPOJIN3. OJEKTPOJIN3, CONPOBOXKIAIOIIUNCA PaCTBOPEHUEM

DJIeKTPUYECKH i TOK
B 2JIEKTPOJINTAX.

aHona. KonmyecTBo BemiecTBa, BIIEIAIOMIETOCcs Npu 3iekTposnse. llepsoiii 3akon Papanes. Bropoit
3akoH PDapanes. Monuszanus rasa. MloHHas u 21eKTpoHHAs IPOBOJAUMOCTb ra3a. 3aBUCMMOCTD CHJIBbI TOKA
B raze OT HalpsDKeHUs. DIIEKTPUYECKUI paspsii B ra3e Npu aTMOCHEpHOM JaBICHHH. DJIEKTPUUYECKUI
paspsj B pa3peKEHHBIX ra3ax.

IIpakTHyeckas padora Ne 11.
«IlepBbiii 3akon Papajnes. Bropoii 3akon @apajnesn».

Tema 3.6
JIeKTPUYECKH i TOK
B IIOJIYIIPOBOTHUKAX.

CpaBHeHHE CBOWCTB IMPOBOJHHUKOB, JIUIIEKTPUKOB U IMOJYNPOBOJHUKOB. Uucthie (OecrnpumecHbIE)
MOJIyNIpoBOIHUKH. Tepmuctopsl. IlpuMecHble MONYNPOBOIHUKH. OJIEKTPOHHO-ABIPOYHBIN IEPEXOA.
[TonynpoBoiHUKOBBIN 1roA. [10ayIIpOBOAHUKOBBIN TPHO/L.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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Tema 3.7
DJIeKTPOMArHeTU3M

B3aumogeiictBue TokoB. MarHuTHoe moJie Kak ocoObIii BHUJ Marepuu. MarHuThl. JIMHUM MarHuTHOMN
WHIYKIMA. MarHuTHoe mojie MpsSMOJIMHEHMHOro Toka. Cuia B3aMMOJEHCTBHS MapajlIeIbHBIX TOKOB.
MarnuTHas TPOHUIIAEMOCTh cpenbl. JIelicTBUEe MAarHMUTHOTO IOJS Ha NPSIMOJWHEHHBIA MPOBOIHUK C
TokoM. Cunna Amnepa. CuioBas XapakTEpUCTUKAa MAarHUTHOro mnoiig. OJHOPOJHOE MarHUTHOE IIOJIE.
[TapamarauTHbIC, TMAaMarHUTHBIE U (peppoMarHUTHBIC BemecTBa. HamarauunBanue GpeppoMarHeTHKOB.
OnexkrpomaruuT. Cuna Jlopenua. /[BuxkeHue 3apsiia B MArHUTHOM TIOJIE.

IIpakTnyeckas padora Ne 12 «MarHutHoe moJie U ero xapakrepucruku. Cmia Amnepa. Cuia
Jlopenuay.

Tema 3.8
DJIeKTPOMarHuTHast
HHIYKIUS.

SBneHue SIEeKTPOMAarHUTHOM MWHAYKIUHU. O.A.C. HMHAYKIUH, BO3HHUKAKOIIAS B MPSIMOJUHEHHOM
MIPOBOJIHUKE TIPH €r0 JBIXKEHHH B MarHUTHOM mosie. [IpaBuiio mpaBoit pyku. Onbitel Dapazes. 3aKoH
Jlenua Uit 3JIEKTPOMAarHUTHOM HWHAYKUMU. BenuuumHa 3.40.C. MHAYKIUU. SIBI€HHE CaMOMHIYKIIUH.
NHaykTUBHOCTD D.11.C. CAMOMHAYKIIMU. DHEPTUsI MATHUTHOTO TTOJIS.

IIpakTuyeckass padora Nel3. «3J.4.c. MHAYKOMH. ID.JI.C. CAMOMHAYKIHMH. JHEPrusi MAarHUTHOIO
10JISI».

Pa3nen 4 Kosiedoanus
M BOJIHBI.

22

Tema 4.1
MexaHnuyecKue
K0JIe0aHHUs M BOJIHBI.

KonebarenbHoe nBmxeHHe. YCIOBUS BO3HMKHOBEHMs KosiebaHuil. Kiaccudukanms koneOaTenbHBIX
JBUKEHUH Tella B 3aBUCUMOCTH OT AEUCTBYIOLIEH Ha Hero cuiibl. [lapaMeTpsl KoaebaTeabHOro ABHKEHNUS.
Benuuunbl, XapakTepHu3ylolle MIHOBEHHOE COCTOsIHME KoseOuomeiics Touku. [apMoHHueckoe
KojeOaHue. YpaBHEHHE TApMOHUYECKOT0 KosebaHus U ero rpa¢uk. MaremaTHueckuii MasTHUK. 3aKOHBI
Kosie0aHHUs MaTeMaTU4yeckoro MmastHuka. Popmyna MasTHHKa. Puszndeckuid MasTHUK. [IpakTuueckoe
MIPUMEHEHNE MasTHUKOB. YTpyrue koieOanus. [IpeBpaieHue sHepruu npu KoyiedaTeaIbHOM JABH)KEHUU.
Mexannuecknil pe3oHaHc. BonHOBbIE sBiIeHHs. XapaKTEPUCTHKH BOJIHBI PacmpocTpaHeHHe BOJH B
VOPYTUX cpelax. YpaBHEHHE TrapMOHMYECKOW Oerymieid BOJHBI. 3BYKOBbIE BOJIHBI MHTepdepeHuus,
JUQpakus ¥ NOJISpU3aLUs MEXaHUYECKUX BOJIH.

IIpakTnueckas padora Nel4. «MexaHn4yeckne K01e0AHUSA U BOJHbBD).

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

11




Tema 4.2 CB00OO/IHBIE 2JIEKTPOMAarHUTHBIE KOIeOaHHsl. AHAJIOTUS MEX/ly MEXaHUUECKUMH M 3JIEKTPOMAarHUTHBIMU 4
DJIeKTPOMArHUTHBIE | KoJeOaHUsIMH. ['apMOHHUYECKHE SJIEKTPOMArHuTHbIE KojieOaHus B KojebaTenpHOM KOHType. Dopmyna
KoJIe0aHuS. Tomcona IlepeMeHHBIN anekTpuueckuil TOK. Pesucrop B 1enu mnepemeHHoro toka. KonupeHncarop u
KaTylIKa UHAYKTUBHOCTH B IIETIM NIEPEMEHHOTO TOKa. ABTOKOJIeOaHus. [ eHepaTop mepeMeHHOro TOKa.
IIpousBoacTBO, Nepeaaya ¥ NOTpeOIIEHUE FIEKTPUIECKON IHEPIHUH.
IIpakTnueckas padora Ne 15. «Ilepuoa u yacrora nepeMeHHOro Toka. MHAYKTUBHOCTH U éMKOCTh 2
B 1[eNIM [IEPEMEHHOI0 TOKa».
Tema 4.3 ONEKTPOMAarHUTHBIE BOJIHBL. DJIIEKTPOMArHUTHOE I10JI€. DJIEKTPOMArHUTHAsI BOJIHA. DKCIIEPUMEHTAIBHOE 4
DJIeKTPOMATrHUTHbIE | OOHADY)KCHHE DJIEKTPOMATHUTHBIX BOJH. [IIOTHOCTP TOTOKA DSJIEKTPOMArHUTHOTO H3ITyYCHHUS.
BOJIHBI. N3o6perenue paano A. C. IlonoeiM. Ilpunnumnsl paanocBsisu CBONHCTBa 31€KTPOMAarHUTHBIX BOJIH
Pacnpoctpanenue paguoBond. Pagnonokauus. [lonaTre o TeieBUICHUN.
IIpakTuyeckas padora Ne 16. «3nydyenne. DJIeKTPOMATrHUTHBIE BOJTHBD). 2
Pa3nea 5 OnTuka. 28
Tema 5.1 llpupona | Kparkas uctopust pasBUTHs NpeAcTaBiIeHUi o npupone cera. [loHaTue 06 351eKTpOMarHuTHON TEOPUH 2
cBera. cBera. J{nana3oH cBeToBbIX BOJH. [IoHsATHE 0 KBaHTOBOM Teopuu cBeta. [loctosinnas [1nanka. Mctounuku
Pacnpocrpanenne | ceera. IIpunuun I'roiirenca. CsertoBble nayun. CKOpOCTb paclpoCTpaHEHMsI cBeTa B Bakyyme. OIBIT
cBeTa. Maiikenbcona. CKOpOCTh pacCpOCTpaHEHUs CBETA B Pa3IMYHBIX cpefax. OnTuyeckas INOTHOCTh CPEIbI.
Tema 5.2 Otpaxkenue | OnTudecKue SBICHUS Ha TpaHMIE pas3jiena JBYX IPO3PAYHBIX CpeA. 3aKOHBI OTPAKCHMsI CBETa. 6
U npeJioMJIeHue 3epkanbHoe U auddysHoe ortpaxenue. I[lnockoe 3epkamo. Cdepuueckue 3epkana. I[loctpoeHue
cBeTAa. 1300pakeHH, OIy4aeMbIX C MOMOIIBIO cheprudeckux 3epkai. Popmyna cheprudeckoro 3epkania.
3aKoHbI MpeNOMIICHUs cBeTa. AOCONIOTHBINA MOKa3aTeNlb MPEIOMIIEHHUSI U €ro CBSA3b C OTHOCHUTEIbHBIM
nokasaresuem npesnomieHus. Ilomnoe orpaxenue ceera. [IpenensHelii yron. IIpoxoxkaenue ceera uepes
IUIACTUKY C MapajuIeIbHBIMU TPAHSIMU U Uyepe3 TPEXTpaHHylo npu3My. [Ipr3ma ¢ MoIHBIM OTpaKeHHUEM. OK 01
Tema 5.3 JInH3bI. CoOuparomue 1 pacceuBatromue JUH3bl. Ontudeckue ocu. OnTudyeckuit HEeHTp JUH3bL. [ 1aBHBIE HOKYCHI 6 OK 02
IMoayuenune 1 (QokKallbHble IUIOCKOCTH JMH3BL. Onrtuueckas cuia jguH3bl. [locTpoeHne n3o0pakeHus: CBETALIEHCS OK 03
H300pakeHuil ¢ TOYKH, PACTIOJIOKEHHON Ha INTAaBHOW ONTHYECKOM ocH JMH3BI. BBIBOI (POPMYIIBI 1T CONPSIKEHHBIX TOUEK OK 04
MOMOIIbIO JIUH3. TOHKOW JUH3BL. [locTpoeHne W300paKeHHUsSI CBETAIMIEHCS TOYKH, PACTOJOKEHHOW Ha MOOOYHOM OK 05
ontudeckoil ocu ymH3bL IlocTpoeHune wn300pakeHUil mpeamera, co3daBaeMbIX JHH30H. JluHeliHoe OK 06
yBeJIMUYEHUE, MOITYYEHHOE C MOMOIIBI0 JHH3bL. HepocTaTku nuH3.
IpakTuueckas paGora Nel7. 2

«OnTuyeckas cuiia JUH3bl. POpMYyJbl I CONPSKEHHBIX TOYEK TOHKOM JIMH3bI».
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Tema 5.4 [ToTox sHeprum msnydenus. TenecHulil yron. CBeroBod notok. Cuna cBera. ENuHUIBI CHIIBI CBETa U 4
doromerpus. CBETOBOIO MoTOKa. OCBEmEHHOCTb. SIpKOCTb. 3aKOHBI OCBEIIEHHOCTU. CpaBHEHME CUJIBI CBETA JIBYX
HUCTOYHUKOB. DoTomeTp. JIrokcmeTp.
Tema 5.5 U3ayuenue | [lonarue o aucnepcuum cpera. Pasnoxkenue Oenoro cBera npusmoi. CruiomHoil crektp. CroxeHue 2
U CIIEKTPBI. CIEKTpaJIbHBIX 11BeTOB. JlonomHuTenbpHbIe 1BeTa. L[BeTa Ten. YinprpaduoneroBas n nndpaxpacHas yactu
PenrtrenoBckue cnekrpa. Ponp ynbrpaduoneroBsix U MH(pakpacHbIX Jydell B mnpupoje. VX mpuMeHeHHe B TEXHUKE.
JIY4H. [TpuGops! U1 MOTY4YEHUSI U HCCIEIOBaHUS CIEKTPOB. Buapl criekTpoB. CHEKTPHI MOTJIOLICHUS Ta30B.
Cnektpsl CoJiHIIa ¥ 3BE3].
CrnextpanbHblil aHanu3. PEeHTTeHOBCKOE M3ITydeHHUE U €ro NpuMeHeHe. Bl KOCMUYECKOTr0 U3IyYeHUS.
Tema 5.6 SIBnenusi, | [loHsATHE O BOJHOBBIX M KBAaHTOBBIX CBOMCTBax u3iyudeHus. JlaBieHue cBeToBbiX Jiyued. OnbiTel I1. H. 4
0o0bsICHSIeMbIe JleGeneBa. TemnoBoe neiicTBue cBera. XUMHUYecKoe JelcTBUE cBeTa. BHemHuil (oTosnexkTpuyeckui
KBaHTOBBIMH s dekr. OmpiTel CToneroBa. 3akoHbl BHemHETO (poTodrddekra. O0bsicHenne porodrddexra Ha OcHOBE
cBolicTBAMH KBaHTOBON Teopuu. @DorosnemeHTsl ¢ BHemWHUM Qorodddexkrom. Buyrpennuii ¢dotorddexr.
U3JIy4YeHHUsl. ®otoconporusienus. PorosaeMeHTsl ¢ BHYTpeHHUM 3¢ dekrom. Mcmonp3oBanue (OTO3JIEMEHTOB B
HayKe U TeXHHKE.
Ipakruueckas padora Ne 18. 2
«TemnoBoe neiicteue ceera. Poroddpdexry.
Pa3nen 6 Pusuka 4
aTOMHOIO sipAa.
Tema 6.1 Ctpoenne | Ilonarue o teopun bopa. CtpoeHue aroma. M3mydeHue u morjouieHue 3HEpruv aroMamu. OTBITHI 2 OK 01
aTOMHOIO siApa. Pezepdopna. CriocoOb1 HAOTIOIEHUS U PETUCTPAIIUH 3apSHKEHHBIX YyacTull. PagnoakTuBHOCTH. [loHATHE O OK 02
NpEeBpallleHN XUMHUYECKUX »3JeMeHTOB. [loHsTne 00 sHepruM M MNPOHUKAIOUIEH CIOCOOHOCTH OK 04
paanoaKkTUBHOTO u3nydeHus. DPpdext Basmiora — YepenkoBa. OTKpbITHE HCKYCCTBEHHOTO MPEBPAILIEHUS OK 05
aTOMHBIX szep. OTkpbiTHE HeWTpoHa. CocTaB aTOMHOTO sApa. 3amuCh SAEPHBIX peakuuil. M30Tomsl. OK 07
[Tonsitue o sipepHbIX cuax. JleekT Macchl aTOMHBIX iJiep. DHEPrus CBS3H.
Tema 6.2 ATomHasi | OTKpbITHE TPAaHCYpPaHOBBIX JIEMEHTOB. JleneHue TSHKENBIX aTOMHBIX saep. LlenHas peakuus neneHwus. 2
JHePrus u eé SAnepHslii B3peIB. S nepHslil peakTop. Pazsutne saepHoi s3HepreTuky. [IoHsTHE O TEPMOSAIEPHON PEAKLINH.
HCI0JIb30BaHME. Ouneprust comHua u 3BE3A. Ilonstme 00 ynpaiasemoil TepMmosiiepHoM peakiuuu. [lomyuenue
paZlOaKTUBHBIX U30TONOB M UX IPUMEHEHHE.
Hmozoean ammecmayus 6 popme sK3aMmena 8 nepeom U 8MopoM cemecmpax 16
Bcero 164
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YCJOBUSA PEAJIM3AIINY YYEBHOM JUCITUTIJIAHBI
3.1 TpeboBanne K MHHMMAJBLHOMY MATEPHAILHO-TEXHUYECKOMY
o0ecne4yeHnI0:
Peanuzanus y4yeOHOM AMCHMIUIMHBI TpeaAnosiaraeT Hajudyhe Y4eOHOro
kabnHeta «DU3NKay.
O6opynoBanne yueOHOTO KaOMHETA:
- TI0CaJ0YHBIC MECTa MO KOJIUYECTBY 00yUAIOITUXCS;

- pabodee MECTO JUIsl TPETIOIaBaATES;
- HarJIsAgHBIC TOCOOWS,

- TUTaKaThl;
- MEIWIIMHCKHE CPEICTBA 3aIUTHI;

- KOMIUIEKT Y4eOHO-METOAMYECKOMN IOKyMECHTAIINH.
O6opynoBaHue J1abOpaTOPUH:

- TI0CaJI0YHBbIE MECTa MO KOJIMUYECTBY 00YJarOIINXCS;

- pabodee MeCTO I MpeToAaBaTelis;

- KOMIUIEKT JIeTajiei, THCTPYMEHTOB, PUCTIOCOOICHUI;

- CTEH[IbI JIJIsl BBITIOJIHEHHUS MTPAKTUYECKUX PadoT.
Texnuueckue cpeacTra 00ydeHUs:

- KOMIBIOTEP C JIMLIEH3MOHHBIM ITPOTrPAMMHBIM 00ECIIEYEHUEM;
- WHTEpPaKTHBHAs JOCKa;

JNEMOHCTPALIMOHHBIE PUIIBMBI 110 NPOdecCuu;

MaKeTbl MalIuH U 000pYAOBAHHUS.

3.2 UndopMmaunonHoe odecnievyeHne o0yueHmst
Ilepeyenbp pekOMeHAYeMbIX Y4YeOHBLIX W3JAaHUH, JIONMOJHUTEIbHON
JIUTEPATYPhl, CPeICTBA MYJIbTHME/IMA, HHTEPHET-PECYPCOB.

OCHOBHBIEC HCTOUYHUKH:

1. I'pomos C.B. Illaponosa H.B. ®usuka, 10—11: Kaura gns yuurens. — M:
Bnanoc.2016.

2. IImutpuena, B. ®. ®dusnka 11 npodeccuii U crnernuaibHOCTeH TEXHUIECKOTO
npoduiiss: ydeOHUK [JIsi O0Opa3oBaTENbHBIX YUYPEKICHUNW HAYAIBHOTO U
cpenHero npodeccuoHanbHOro oopaszoBanus / B. ®@. JiImutpuena. — 2-e usn.,
ctep. — M.: U3naTensckuil nueHTp «Akamgemus», 2019.

3. Kabapauu O.®., OpnoB B.A. DxcriepuMeHTanbHbIC 3aAaHus TI0 pusnke. 9—
l1kmaccel: ydeOHOe TmocoOWe Il ydYamuxcsi 00IIeo0pa3oBaTEIbHBIX
yupexaeHuil. — M.:IIpocsemienue, 2016.

4. KacesiHoB B.A. Meroauueckue peKOMEHJAlUU [0 MCIHOJIb30BAHUIO
yueOHukoB B.A.KacbsnoBa «®usuka. 10 ki», «®Pusuka. 11 kin» npu
n3ydeHuu (usuku Ha 6a30BoM U ipodusibHOM ypoBHE. — M: TIpocBelienue,

2019.
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5. KacbsinoB B.A. ®wusuka. 10, 11 xn. Temarudueckoe © MOYpPOYHOE
mnanupoBanue. —M.: [Ipocsenienue, 2019.

JlonoaHUTEIbHBIE UCTOYHUKHU:

1. mutpueBa B. @®., Bacunbe JI. . ®usuka nana npodeccuit u
crenuaibHoCTe TexHu4eckoro mnpoduis. KoOHTpoJbHbIE MaTepuabl:
yaeb. mocoOust Ui yupexjaeHuil cpena. mpod. oOpazoBanus / B. .
Jmutpuesa, JI. M. Bacunses. — M., 2014.

2. JImutpueBa B. ®. @wusuka 18 mnpodeccuil U CHerHaTbHOCTEN
TeXHU4YECKOTo mpodums. JlabopaTopHblil MpakTUKyM: y4eO. mocoOus s
yupexeHuit cpea. npod. oopazosanus / B. ®@. Imutpuena, A.B. Kopxyes,
O. B. Mypra3zuna. — M., 2015.

3. Jmutpuea B. ®. @Owusuka a1 mnpodeccuil U cHerHaTIbHOCTEH
TEXHUYECKOTO MpO(UisA: 3JIEKTPOHHBIH yue0.-MEeTOJ. KOMIUIEKC st
o0Opa3oBaTeNbHbIX YUpexAeHUH cpell. mpod. oOpazoBanus. — M., 2014.

4. JmutpueBa B. @®. ®usuka a1 npodeccuid u - CHEUaNIbHOCTEN
TEXHUYECKOTO MPOUIIS: 3JIEKTPOHHOE yueOHOE MU3/1aHue (MHTEPAaKTUBHOE
3JIEKTPOHHOE MPWIOKEHUE) i1 00pa30BaTeIbHBIX YUPEKICHUN Cpe.
npod. obpazoBanus. — M., 2014.

5. KacesnoB B.A. UmmtoctpupoBannbiii atinac no ¢usuke: 10 kimacc.— M.,
2014.

6. KaceauoB B.A. MnmoctpupoBannsiii atiac mo ¢gusuke: 11 kimacc. — M.,
2014.

7. Camoiinenko I1.1., Cepree A.B. COopHUK 3a/1a4 U BONPOCHI MO (PU3HUKE:
yueb.nmocobue. — M.: Academa, 2019.

15



4 KOHTPOJIb Y OIIEHKA PE3YJBTATOB OCBOEHMSI YYEFHOM
JAUCIHUITIJINHBI «Pu3uKa»

PesyabTaThl 00yyeHus

npopecCuoOHAIbHOE U
JTUYHOCTHOE pa3BUTHE,

MPEIIPUHIMATENBCKY
0 JeATeNbHOCTh B
npo¢ecCuOHAITBHON
chepe, HCHOIB30BATH
3HaHUA IO MPABOBOU U
¢duHaHCOBOMH
IPaMOTHOCTH B

PAa3JIMIHBIX KU3HCHHBIX
CUTYyalMAIX,

OK 04 DddextrBHO
B3aHMOJICHCTBOBAaTh M
paboTaTh B KOJJIEKTHBE
1 KOMaH/E;
AHTUKOPPYILUOHHOTO
IIOBEICHMS.

OK 05 OcymectBisiTh
YCTHYIO Y TIHCBMEHHYIO

KOMMYHHUKAIUIO Ha
rocyJIapCTBEHHOM
SI3LIKE Poccuiickoin

YyermoBeKa W Jpyrue
OpPTaHU3MBI 3arpsS3HCHHS
OKpY’Kalollen cpeabl;

- panroOHAIHLHOTO
MPUPOIOTIONB30BAHUS |
3aI0ATBl  OKpYXKAroUIeH
Cpelbl;

- OTIpeNIeIeHUS
COOCTBEHHOM  TO3UIINH
o OTHOIICHUIO K
HKOJIOTHYECKUM
npoOiaemMam "
MOBE/ICHUIO B IPUPOJTHOM
cperne;
npuodpeTeHus
MIPAKTUIECKOTO
JESITEIIbHOCTH,
MPEIIECTBYIOMIEH
npodeccHoHaNbHOW, B
OCHOBE KOTOpPOH JIEKHT
JTAHHBIN yueOHBIN
peMeT.

OIIbITa

OO0uue u 3HaHUA U yMeHU s ®opMbI 1 METOAbI KOHTPOJISI H
npodeccuoHaJIbHbIE OLIEHKHU Pe3yJIbTaTOB 00y4eHMsI
KOMIIETeHIH U
OK 1 Bei6upars | 3HaHMS:
CIOCOOBI peuieHus | — UCIIOJIb30BaTh -  YCTHBIH 0mpoc;
3a1a4 NpUOOpETEHHbIE 3HAHUS - (poHTaNBHBIIONPOC;
npogeccuoHaTbHON u yMEHUS B - KOHTpOJbHas paboTa;
ACATCIIBHOCTHU HpaKTquCKOﬁ — I[paKTUYECKUE pa60TH
MIPUMEHUTETHEHO K | ACSITEIBHOCTU u (peleHue KAUeCTBEHHEIX
a3JIMYHBIM MTOBCEHEBHOM .
p A KU3HA ¥ PaCUETHBIX 3a/1a4);
KOHTEKCTaM; JUTSL: .
- TECTUPOBAHUE;
OK 2 Hcnonb3oBath | — obecrieueHus .
- peuleHue Kenc-3aaay;
COBpPEMEHHbBIC cpe/icTBa | 0€30IacHOCTH
—  BBINIOJHEHUE MPaKTUYECKUX
MOWCKa, aHaau3a | | KU3HEACITEIbHOCTH B B 5
WHTEpIpeTAIH nporecce 3ajaHuii PO ECCHOHATBLHON
UH(OpMAIHH, U | UCIIOJIBb30BaHUs HAIpaBJICHHOCTH,
nH()OPMAIMOHHBIC TPaHCHOPTHBIX CPEICTB, — BBIIIOJIHEHUC 3a/laHuUi
TEXHOJIOTUHU Juist | OBITOBBIX MIPOMEKYTOUHOM aTTECTAIlUU;
BBITIOJTHEHUSI 3aja4 | DIEKTPOIpPUOOpPOB, - DK3aMEH.
npodeccnoHanbHOM CPEICTB paauo- u
NeSTeTbHOCTH; TEJIEKOMMYHHUKAITHOHHOM
OK 03 IInanupoBaTh U | CBS3H;
peann30BbIBATh - aHaJIM3a U OLICHKHU
coOCTBEHHOE BIIMSHHUS HAa OpPraHu3m
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denepand ¢ y4eTOM
0oco0eHHOCTEH
COLIMAJILHOTO H
KYJIBTYPHOI'O
KOHTEKCTA;

OK 06 IlposBisaTh
rpak1aHCKO-
MMaTPUOTUYECKYIO
MMO3UIIHIO,
JIEMOHCTPUPOBATH
OCO3HAaHHOE TOBEJICHUE
Ha OCHOBE
TPaJIUILIMOHHBIX
POCCUMCKHX JTYXOBHO-
HPaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCIIC
c y4eToM
rapMOHU3aLUN
MCKHAIIUOHAIBHEIX U
MEKPEIUTUO3HBIX
OTHOIIICHHUH,
NPUMEHATh CTAHAAPTHI
AHTUKOPPYILUOHHOTO
TMOBEJICHUSI.

OK 07 CopeiicTBOBaThH
COXpaHEHUIO
OKpY)Xarollenl  cpesbl,
pecypcocOepeKeHHtIo,
MPUMEHSTh 3HaHUS 00
W3MEHEHUH  KJIMMaTta,
TIPUHIIMIIBI
OEpEKITUBOTO
MPOU3BOJICTBA,

3¢ heKTUBHO
JIECTBOBATH B
YpE3BBIYANHBIX
CUTyaIHsX.

VYMmeHus:
- CMBICII HOHSITHUI:
buzngeckoe SIBIICHHE,

TUIIOTE3a, 3aKOH, TEOpHs,
BEIIECTRBO,
B3aNMMOJICHCTBHE,
AJIEKTPOMArHUTHOE TOJIE,
BOJIHA, (OTOH, aToM,
aTOMHOE S7poO,
MOHU3HPYIOLIUE
W3JTy4YEHHUS,
3Be3/1a,
Bcenennas;

- CMBICII
(UBUYECKUX  BEIMYHH:
CKOPOCTb, YCKOpPEHHE,
Macca, Cujla, HMILYJbC,
pabota, MexXxaHUYECKas
SHEPTHUs, BHYTPECHHSIS
SHEprus, a0COJIFOTHAS
TeMIieparypa, CpeaHss
KUHETUYECKass DHEprus
YaCTHIL BCIIECTBA,
KOJIMYECTBO TEIJIOTHI,
AJIEMEHTapHbBIN
AIEKTPUYECKUM 3apsi;

- CMBICIT
(bU3UIECKUX 3aKOHOB
KJIaCCUYECKON MEXaHHKH,
BCEMHUPHOI'O TATOTEHUS,

IJIaHEeTa,
rajaKTHKa,

COXpPaHCHUA OHEpPTIHUHU,
MMITyJIbCa u
ANEKTPUYECKOTO 3apsifa,
TEPMOJIMHAMUKH,
AIEKTPOMATHUTHOMN
WHIYKIWH,
doTtorpdexra;

- BKJIaJ1
POCCUNCKHX u
3apyOeKHBIX  yUYEHBIX,

OKa3aBIINX HAHOOJIbIIEE
BIUSHUE Ha pPa3BUTHE
buzukn.
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