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1. OBIIASI XAPAKTEPUCTHUKA YUEBHOM JUCIHUAILIMHBI OY1.120U3UKA
1.1. MecTo AuCHMIVIMHBI B CTPYKTYpPe 06pa30BaTe/IbHOM NMPOrpaMMBbi:
HMucnunmuna «dusuka» BXoauT B o0meoopasoBaTenbHbiil yueOHbd muki [TITKPC kak
obmrast yaeOHast AucuuIuinHa (mpoduiibHas).

Pabouas nmporpamma y4eOHON JUCLHMIUIMHBI SIBJISETCS YacTbiO IPOTrPAMMBI MOATOTOBKU
KBATM(HUIMPOBAHHBIX pabounx u choyxamux 1o mnpodeccuu: 18.01.27 MamunHuct
TEXHOJIOTUYECKUX HACOCOB U KOMIIPECCOPOB..

1.2. lleab u n1aHMpyeMble Pe3yJIbTaThl 0CBOCHHUS AUCHMILIUHBI:

Coneprxanue nporpamMmmbl «du3nka» HalpaBIEHO HA TOCTUKEHUE CIEYIOINX LIEIeH:
- OCBOEHHE 3HaHMH O (YHJAMEHTAIbHBIX (HU3UYECKUX 3aKOHAX U NPHUHLMIIAX, JIeKAIUX B
OCHOBE COBPEMEHHOH (pr3nueckol KapTUHBI MHpa; HauOoJIee BaKHBIX OTKPBITHIX B 00JacTh
(Gu3uKH, OKa3aBUIMX ONpEIENAIONIee BIUAHUE HAa Pa3BUTUE TEXHUKU M TEXHOJIOTHMH; METOoJax
HAYYHOTO TIO3HAHUS IPUPOIBL;
- OBJIAJICHUE YMEHUSMH NPOBOIUTH HAOIIOACHUS, TUIAHUPOBATD M BBIINOJIHATH YKCIEPUMEHTHI,
BBIIBUI'aTh TUIIOTE3bl U CTPOUTH MOJENH, NPUMEHATh IOJIydYEHHbIC 3HaHWUA N0 (U3MKE AJA
OOBSICHEHUSI Pa3HOOOpa3HBIX (U3WYECKUX SBICHHA UM CBOMCTB BEIIECTB; MPAKTUYECKH
UCIOJb30BaTh (U3MYECKHE 3HAHWA; OLCHHWBAaTh JOCTOBEPHOCTb €CTECTBEHHO-HAyYHOMH
nH(bOpMAIHH;
- pa3BUTHE TO3HABATEJIbHBIX MHTEPECOB, MHTEIEKTYalbHbIX U TBOPYECKMX CHOCOOHOCTEH B
nporecce NpUOOpPEeTeHUs] 3HAHWM W YMEHUH 1O (PU3MKE C HCIOJIB30BAHHMEM pa3 JHMYHBIX
MCTOYHHUKOB MH(OPMAIK ¥ COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIL;
- BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHHS 3aKOHOB TNPHPOJIBI, WCIOJIH30BAHUS
JOCTIKEHUM (U3uMKM Ha 0OJylaro pa3BUTHsI 4YEJIOBEYECKOM LUBWIM3ALUHU; HEOO0XOAUMOCTH
COTPY/ZHHUYECTBA B MPOIIECCE COBMECTHOTO BBIMOJIIHEHHS 3ajad, yBaKUTEIHLHOTO OTHOLICHHUS K
MHEHMIO ONIOHEHTAa IMpU OOCYXIECHHMM MpoOJeM eCTECTBEHHO-HAYYHOI'O COJAEp)KaHUs;
TOTOBHOCTH K MOPaJIbHO-3TUYECKON OIICHKE HCIOJIb30BAaHMUS HAYYHBIX JOCTHKCHHH, YyBCTBA
OTBETCTBEHHOCTH 32 3aILUTY OKpYXKarollei cpeibl;
- HCIOJb30BaHHWE NPUOOPETEHHBIX 3HAHUM M YMEHMH Ui pEUIeHHs NPaKTUYECKUX 3a7ay
IIOBCEJJHEBHOIN JKM3HHU, obOecredyeHus 0e30IacHOCTH COOCTBEHHOM MKHM3HH, PalMOHAIBHOIO
MIPUPOJIOTIONB30BAHMS U OXPAHBI OKPYKAIOMIEH Cpebl M BO3MOKHOCTh TPUMEHEHUS 3HAHUH MTPH
pelleHnH 3a/1a4, BOSHUKAIOUINX B MOCIEAYIOIIeN Mpo(ecCHOHANbHOM e TeTbHOCTH.

OcBoenue conepkaHusi y4eOHOM TUCHUTUIMHBI «Du3ukay obecrnedynBaeT JOCTHKEHUE
00yYaroIuMHUCs CIETYIOIUX Pe3yIbTaTOB:

JIUYHOCMHDBIX

— YyBCTBO TOPAOCTH M YBA)XKEHUS K HUCTOPHUM U JIOCTHIKEHHUSAM OTEUECTBEHHOM (hu3ndeckoi
HayKd; (PU3UYECKH T'PaMOTHOE IOBEICHUE B MPO(ECCHOHATBHOU NEATETHHOCTH M OBITY TpH
oOpalieHnu ¢ npudopamu U yCTpoiicTBamMu;

— TOTOBHOCTh K TPOJOJDKCHHIO OOpa3oBaHMs W TMOBBIMICHUS KBaTM(UKAIUK B H30paHHOM
poeCCHOHATILHON JIeSTENTbHOCTH U OOBbEKTUBHOE OCO3HAHUE POJIM (PU3NYECKUX KOMIETEHIUM
B OTOM;

— YMEHHE WHCIIOJNb30BaTh JOCTIKEHHSI COBPEMEHHOW (U3NYECKOH HAayKu U (U3NIECKUX
TEXHOJIOTUH Ui TIOBBIIICHUS COOCTBEHHOTO WHTEIIEKTYaIbHOTO DPa3BUTHS B BBHIOpAHHOM
poecCHOHATILHOMN eATEIbHOCTH;

— YMEHHUE CaMOCTOSITENIbHO JOOBIBaTh HOBbIE i ce0si (pu3Mueckue 3HaHUs, UCHOJB3YS Ui
3TOTO JIOCTYIHbIE HCTOYHUKH HH(POPMAIIHH;

— YMEHHE BBICTPaWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMAaHJE 10 PEUICHUI0 OOIINX
3ajau;

— yMEHHUE YIPaBJSITh CBOCH MO3HABATENBHON NESITETHHOCTHIO, TPOBOIUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO PAa3BUTHS;

MemanpeomemHuix.



— HUCIMOJIH30BAHUE PA3IMYHBIX BHJIOB MMO3HABATEIBHON NEATEIHOCTH ISl PEIICHUs (PU3NIECKUX
3a/1a4, MPUMEHEHHE OCHOBHBIX METOJOB IO3HaHUS (HAOMIOACHMS, ONUCAHMS, H3MEpEeHus,
9K CIIEPUMEHTA) JIJIsl U3YyUEHHUS PA3JIMUHBIX CTOPOH OK PYXKAIOMIEH N1eHCTBUTEIBHOCTH;
- WCIIOJb30BAHUE OCHOBHBIX HHTEJUICKTYAJIbHBIX  OIEpalMii: TMOCTAaHOBKM  3aJayu,
(dbopMyInupoBaHHs THUIOTE3, aHAIW3a W CHHTE3a, CPaBHEHHUsS, OOOOIICHHS, CHUCTEMAaTH3AIlHH,
BBISIBJICHHSI TIPUYMHHO-CJICICTBEHHBIX CBfA3€H, MOUCKAa aHAJIOTOB, (POPMYIUPOBAHUSI BBHIBOJOB
JUTSL U3YUYCHHS Pa3IMIHBIX CTOPOH (U3MUYECKUX OOBEKTOB, SBICHUI W MPOIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOUMOCTh CTAJIKUBATHCS B MPOQecCHOHAIBHOM cdepe;
- YMEHHE TeHEPUPOBATh UJIEU M ONIPEIEISITh CPEICTBA, HEOOXOUMBIC JJIS UX PeaTH3alliH;
YMEHHE UCMOJIb30BaTh PA3IMYHbIE UCTOUHUKH JIJIs TONydeHus: (pusnueckoi nHpopManuu,
OLICHUBATh €€ JOCTOBEPHOCTb;
- YMEHHE aHaJIM3UPOBATh M MPEACTABIATH MHYOPMALMIO B PA3IUYHBIX BHUAAX; YMEHHE
MyOIMYHO TPEJACTABIATh PE3yJabTaThl COOCTBEHHOTO WCCIICIOBAHMS, BECTH JIHCKYCCHH,
JOCTYITHO ¥ TAPMOHUYHO coueTasi cojiepanue U (Gopmbl IpeacTaBiIseMoil HHPOpMaIuy;
npeoMemHubIX.
— c(opMHUPOBAaHHOCTh TPEJCTABICHUNA O POIM M MecTe (PU3MKH B COBPEMEHHOH Hay4HOMH
KapTUHE MHpa; MOHMMaHHe (PU3UYECKOW CYITHOCTH HaOJIr0JaeMbIX BO Bce JICHHOH sIBICHWMIA,
ponu puzuku B (HOPMUPOBAHUU KPYrozopa M (HYHKIHMOHAIBHOM I'PAMOTHOCTH YEJOBEKa JUIS
pelieHust MPaKTUYECKUX 3a]1a4;
— BJIaJICHUE OCHOBOIIOJIATAIOIIUMU (U3UYECKUMU MOHATHUSIMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U
TEOPHUSIMU; YBEPEHHOE UCIIOIB30BaHNE (PU3NUECKOU TEPMUHOIOTHN U CUMBOJIUKY;
— BJaJleCHHE OCHOBHBIMH METOJAAMHM HAyYHOTO I[IO3HAHUS, HCIOJIB3YEeMbIMH B (U3HKE:
HaOJII0ICHUEM, OITMCAaHUEM, U3MEPEHUEM, SKCIICPUMEHTOM;
— ymMmeHusi oOpabaThiBaTh pe3yjibTaThl H3MEPEHHI, OOHApYKHUBATh 3aBUCUMOCTH MEXKIY
(U3HYECKUMU BETHYMHAMU, OOBSICHITH MTOJIYYCHHBIC PE3yJIbTAThI U JIeTIaTh BBIBOIBL;
— c(OpPMUPOBAHHOCTH YMEHUS peuiaTh (pU3nvecKue 3a1auu;
— cOPMHUPOBAHHOCTh YMCHHSI MPUMCHSITH IOJyUYCHHBIC 3HAHUS IS OOBSICHCHHS YCIOBHM
npoTekaHus (pu3nueckux SBICHUN B mpupoje, npodeccrnoHalbHON cdepe U AN TPUHATUA
MPAKTUYECKUX PELICHUI B IOBCEIHEBHOM KU3HU;
— c(hOpMHUPOBAHHOCTh COOCTBEHHOW MO3UIIMHM IO OTHONICHUIO K (u3uveckol WH(pOpMAaInHy,
MOJIy4aeMOU U3 pa3HbIX HCTOYHUKOB.

B pesynbpTaTe 0cBOCHUS TUCHIUILTAHBI 00y4JalOIIUIACs T0JKEH 3HATH/MIOHUMATh:
- CMBICII TIOHATH: (PuU3nYecKkoe sBIeHUE, Pu3ndeckas BEIMYNHA, MOJEINb, THIIOTE3a, TPUHIIUII,
MOCTyJaT, TEOpPHs, MPOCTPAHCTBO, BpPEMs, WHEpLHAIbHAsA CUCTEMA OTCUETa, MaTepualibHas
TOYKa, BEIIECTBO, B3aUMOJICHCTBUE, UJICAbHBIN ra3, pe30HAHC, AIEKTPOMArHUTHbIE KoJeOaHus,
AJIEKTPOMArHUTHOE TIOJIe, AJIEKTPOMArHUTHAs BOJIHA, aTOM, KBAaHT, (OTOH, aTOMHOE SO,
nedeKT MacChl, YHEPTHS CBSI3U, PAIMOAKTUBHOCTD, HOHU3UPYIOIIee H3TYUeHHE, IIaHeTa, 3Be3a,
rajakTuka, Bceiaennas;
- cMbICT (M3MUYECKUX BETHYMH: TMepeMelleHrne, CKOPOCTh, YCKOPEHUE, Macca, CHuila, JaBJICHUE,
UMITYJIbC, pab0Ta, MOIIHOCTh, MEXaHWYECKas JHEPrus, MOMEHT CHIJIbI, TEPHOJ, 4YacToTa,
aMIUIUTy/la KoJeOaHUi, JUIMHA BOJIHBI, BHYTPEHHSISI DHEPIHsl, CPEelHsAS KUHEeTUYecKas dHepTus
YaCTHI] BEIIECTBa, a0COJIIOTHASI TeMIIepaTypa, KOJIUYECTBO TEIUIOTHI, YAEIbHAs TEIJI0OEMKOCTh,
ylIenbHas TeIUioTa MapooOpa3oBaHus, YAelbHas TEIJIOTa IUIaBIIEHUS, YyAeJdbHas TeroTa
CrOopaHusi, >JIEMEHTApPHBIN SJIEKTPUUYECKUN 3apsll, HANPSHKEHHOCTb AJIEKTPUYECKOro MOJs,
Pa3HOCTh MOTEHLINAJIOB, JIEKTPOEMKOCTb, SJHEPTHUS IIEKTPUIECKOTO OIS, CHIIA dJIEKTPUYECKOTO
TOKa, 3JIEKTPUUYECKOE HANPSHKEHHUE, HJIEKTPUUECKOE COMPOTHUBIICHHE, JIEKTPOABUKYIIAS CUJIA,
MarHUTHBIN TOTOK, WHIYKIIAS MarHUTHOTO TOJIsl, MHAYKTUBHOCTh, SHEPTHs] MarHUTHOTO TIOJI,
MOKAa3aTeNb MPEJIOMIICHHS], ONTUYECKAs CUJIA JIMH3bI;
- CMBICT (HU3WYECKUX 3aKOHOB, MPHUHIMIIOB U TMOCTYIaToB ((POPMYyIHUPOBKA, TPaHHUIIBI
MIPUMEHUMOCTH ): 3aKOHBI JUHAMUKA HBIOTOHA, MPUHIUIIBI CYNIEPIIO3UIIMA U OTHOCUTEIHLHOCTH,
3akoH [lackans, 3akoH Apxumena, 3akoH ['yka, 3aKOH BCEMUPHOTO TSATOTEHHUSI, 3aKOHBI



COXPAaHEHUS DHEPIHH, UMIIyJIbca H DIEKTPUYECKOrO 3apsia, OCHOBHOE YpaBHCHHE
KMHETUYECKOM TEOpUHU ra3oB, ypaBHEHHE COCTOSHHUS UJEAIbHOTO T'a3a, 3aKOHbI TEPMOAMHAMHUKH,
3akoH Kynona, 3akon Owma jus mnonHod 1uenu, 3akoH JDxoyns - Jlenma, 3akoH
ANEKTPOMArHUTHOM WHAYKLIMU, 3aKOHBl OTPAKEHHUS U TPEIOMIICHHUS CBETa, IOCTYJATh
CHEIMAILHOW TEOPHH OTHOCUTEILHOCTH, 3aKOH CBSI3M MACChl U SHEPTUH, 3aKOHBI (oTodd(deKTa,
nocrynatel bopa, 3akOH paguMOAaKTHUBHOTO paclaja; OCHOBHBIC TOJOXKEHUS M3y4aeMbIX
(bU3HYECKUX TEOPU U X POJIb B POPMUPOBAHUU HAYTHOTO MUPOBO33PEHUS;
- BKJIQJ] POCCHMCKUX W 3apyOCIKHBIX yUEHBIX, OKA3aBIIMX HAHOOJIbIIEE BIMSHUE HA Pa3BUTHE
busuKy.

B pesynbpTaTe 0CBOCHMS JUCIUILIMHBI 00Y4aIOMIUNACS JOKEH YMETh:
- ONUCBHIBATh U OOBSACHATH pPE3yabTaThl HAONIONEHUH W JKCIEPUMEHTOB: HE3aBUCHMOCTH
YCKOpEHHUs CBOOOJHOrO MaJeHHs OT Macchl MAJAlOIIero Tejia; HarpeBaHHe rasza IpH €ro
OBICTPOM CKATUU U OXJIAXKJICHUE TP OBICTPOM pACHIMPEHUH; TOBBIIICHUE JABJICHUS Ta3a Mpu
€ro HarpeBaHUM B 3aKPBITOM COCYJe; OpPOYHOBCKOE JBI)KEHHUE; AJIEKTPU3ALMIO TEJ MPU HUX
KOHTAaKTe; B3aUMOJICHCTBHE TTPOBOJHUKOB C TOKOM; JACHCTBHE MAarHUTHOTO TOJIS HA MTPOBOJIHHUK
C TOKOM; 3aBHCHMOCTb COIIPOTHBIICHHUS MOJIYIPOBOJHUKOB OT TEMIIEPATypbl U OCBEIICHHUS;
JNIEKTPOMArHUTHYIO HWHAYKIMIO; PACIPOCTPAHEHUE JIICKTPOMATHUTHBIX BOJH; JHCIIEPCHIO,
uHTepPepeHNI0 U JUPPAKIINIO CBETA; U3TyYCHHE U MOTJIONIEHUE CBETa aTOMaMHU, JIMHeHYaThie
creKTpsr; HoTodPPEKT; paTuoaKTUBHOCTS;
- MPUBOJIUTH TIPUMEPHI OIBITOB, WILTIOCTPUPYIOIINX, YTO: HAOIOMCHUS U SKCIICPUMEHT CITy)KaT
OCHOBOM ISl BBIIBMDKCHUS THUTIOTE3 M TIOCTPOCHUS HAYYHBIX TEOPUM; IKCIICPUMEHT IO3BOJISICT
MIPOBEPUTh HUCTHHHOCTh TEOPETHUYECKUX BBIBOJOB; (hU3HUECKas Teopus JaeT BO3MOXKHOCTH
OOBSICHATh SIBJICHUS TPUPOIALI ¥ HaydHbIe (akThl, (U3HUYECKas TEOpHsl ITO3BOJISCT
Mpe/ICKa3bIBaTh €Ille HEM3BECTHBIC SBJICHUS U MX OCOOEHHOCTH; MpPU OOBSICHEHHH MPUPOIHBIX
SIBJICHUW HCIIONIB3YIOTCS (PU3MUYECKUE MOJICIU; OAWH U TOT K€ MPUPOTHBIA OOBEKT WIH SBICHHC
MOXKHO HCCIIEIOBaTh Ha OCHOBE MHCIIOJNIB30BAaHMSI Pa3HbIX MojeJei; 3aKOHbl (U3MKH U
(u3HYeCKre TEOPUH UMEIOT CBOU OIPEICIICHHBIC TPAHHIIBI IPUMEHUMOCTH;
- OmMChIBaTh (PyHJaMEHTaJbHBIC OIBITHI, OKA3aBIIME CYIIECTBEHHOE BJIUSHUE Ha pa3BHUTHE
buzuku;
- IPUMEHSTH MTOJIYYCHHBIC 3HAHUS TS PEIICHUsT PU3NICCKUX 33]1a9;
- ONpeNeNsTh: XapakTep (U3MUYECKOro mporiecca mo rpaduky, tadbmuie, Gopmyse; TPOAYKTHI
STIEPHBIX PeaKIfii Ha OCHOBE 3aKOHOB COXPAHEHUsI AJIEKTPUUECKOTO 3apsijia 1 MACCOBOTO YHCIIA;
- U3MEpATh: CKOPOCTh, YCKOPEHHE CBOOOJHOTO TAaJCHHUS;, Maccy Teja, TUIOTHOCTh BEIeCTBa,
cuity, paboTy, MOIIHOCTh, YHEPTHI0, KOAPOUIIMESHT TPSHHS CKOJIBKEHUS, BIAKHOCTh BO3IyXa,
yIEIbHYI0 TEIIOEMKOCTh BEIECTBA, YIACIbHYIO TEIJIOTY IUIABIEHUS JbJa, AJIEKTPUUYECKOE
comporuBnenne, OJIC W BHyTpeHHEe CONPOTHBICHHEC WCTOYHHKA TOKa, IIOKa3aTellb
MPEIOMIICHUsI BEIIECTBa, OMTHYECKYIO CHIIY JIMH3BI, JJIUHY CBETOBOW BOJHBI; MPEJICTaBISThH
pe3yJIbTaThl U3MEPEHUH C YYETOM MX MOTPEIIHOCTEN;
- MPUBOAMTH MPUMEPHI MPAKTHUECKOTO MPUMEHEHUS (PU3NYECKUX 3HAHHI: 3aKOHOB MEXaHUKH,
TEPMOJUHAMHUKN W DJICKTPOJUHAMUKNA B DHEPIETHKE; PA3JIMYHBIX BUJOB DJIEKTPOMATHUTHBIX
W3Iy4YeHUN AN Pa3BUTHS pagro- M TEIEKOMMYHUKALMW; KBAaHTOBOM (U3WKU B CO3JaHHUH
SIIEPHOM YHEPTETUKH, JIA3€POB;
- BOCIIPUHMMATh U Ha OCHOBE MOJyYEHHBIX 3HAHUN CAMOCTOATEIHHO OIIEHUBATh WH(OpPMAIIHUIO,
conepkamtytocs B coobmeHusx CMU, HaydHO-MOMYNSIPHBIX CTaThAX; HCIOJIB30BATh HOBBHIE
MH(OPMALIMOHHBIE TEXHOJOTUHU Ul TIOMCKA, O0OpabOTKM U MpeabsBieHUS HHOOpPMALUU IO
(u3MKe B KOMIBIOTEPHBIX 0a3ax MJaHHBIX U ceTsx (cetu HTepHeTa);
UCIONIb30BaTh TMPUOOpPETCHHbIE 3HAHWS W YMEHUS B MPAKTUYECKOW JEATEIbHOCTH H
TTOBCETHEBHOM JKH3HU IS
- obecrieueHus1 OE30MACHOCTH JKU3HEIEATEIHHOCTH B TIPOIECCE MCIIONB30BAHUS TPAHCIOPTHBIX
CPENCTB, OBITOBBIX
ANEKTPONPUOOPOB, CPENICTB PATUO- M TETCKOMMYHUKAIIMOHHON CBSI3H,



- aHaJIM3a W OIEHKU BJIMSHHS HA OPTaHU3M YeJIOBEKa U JAPYTrUe OpraHU3MBbI 3arpsi3HEeHUs
OKpY>Kalollle Cpelibl;

- paloHaIbHOIO IPUPOIONOIB30BAHUS U 3aIUTHI OKPYKAIOIIEH CPeIbl;

- ompezeneHus: COOCTBEHHON MO3MIMM MO OTHOUICHHIO K SKOJIOTMYECKUM IpobiieMaM U
IOBEJICHUIO B IPUPOJIHOM CpeE.

1.3. KosnuecTBO 4acoB HA 0CBOeHHE MPOTrPAMMBbI I CUHUILIMHBI:

MaKCUMaJIbHOU ydeOHOU Harpy3ku obydvarorerocs 180 gyacoB, B TOM yucie:

00s13aTeNbHON ayAUTOPHON yueOHOM Harpy3ku obydatomierocs 180 gacos.



2. CTPYKTYPA U COAEPKAHHUE YUEBHOM JUCITATLIMHBI

2.1. O6beM yueOHOI TUCIUITUHBI U BU/IbI Y4eOHO#i padoThl

Buja yueOHoii padoThI

O0BbeM B yacax

MakcumajbHasi yueOHasi HArpPy3Ka (Bcero) 180
B TOM YHCIIE:

TEOPETHUYECKIE 3aHATHS 91
MIPAKTHICCKUE 3aHATHS 89




2.2. TemaTuveckuii NJIaH 4 cojep:kaHue yuyeoHoii nucuuniuabl OY /.12 ®PU3UKA

HanmenoBanmue pa3niesioB u Copneprkanue y4e0HOro MaTepHaJa, NpakTHYEeCKUe U J1a0opaTOpHbIe 3aHATHUS Oo0bem B
TeM yacax
1 2 3

BBenenne Copep:xanue yueOHOro MaTepuasia 2
1.®Ousnka-Hayka o mpupozae. EcrecTBeHHOHAay4yHBII MeTOJ MO3HAHMS, €ro BO3MOXXHOCTH W TPaHMIIBI 1
MPUMEHUMOCTH. MoiennpoBaHie GU3NIECKUX SBICHNH U ITPOIIECCOB.
2.Ponb 3KcnepyMeHTa M TEOPHM B Ipoliecce MNo3HaHusl npupoabl. dusmueckue 3akoHbl. OCHOBHBIE 1
3JIEMEHTHI (PU3NIECKOI KapTHHBI MHUpa.

Paznen 1. MexaHMKAa ¢ 3JIeMEHTAMHU T€OPUH OTHOCHTEJILHOCTH 33

Tema 1. Kunematuka Copepxanne yueOHOT0 MaTepuaia
1.1.1.0OTHOCUTENBHOCTh MEXaHUUECKOTO ABIKeHUsL. CHCTeMBI OTCUeTa. XapaKTepUCTUKH MEXaHHUECKOIO 2
JIBIDKCHUS: TIEpEMEIIEHHIE, CKOPOCTh YCKOPEHHE.
IIpakTnueckoe 3ansaTue Nel: 2
MexaHn4ecKoe JBIKCHHUE.
1.1.2 Buap! nBrokeHus (paBHOMEpPHOE, pAaBHOYCKOPEHHOE) M UX rpadyecKkoe OIUcaHue. 1
1.1.3.IBmwKeHne 1o OKPYKHOCTH € IOCTOSTHHOM TI0 MOJYJIIO CKOpOCThI0. LleHTpocTpemMuTensnoe 1
YCKOpPEHHE.
IIpakTnyeckoe 3ansAaTHE Ne2: 2
Buzpl MeXxaHNYECKOTO BYKCHUSI.
1.1.4 IIpuHuinn oTHOCUTENbHOCTH DHIITeHa. CKOPOCTh CBETA B BaKyyMe. PelsITUBUCTCKUI 3aKOH 2
CJIOKEHUS CKOPOCTEH. 3aKOH B3aMOCBS3M MAcChl M SHEPTHH (TPYIIIOBast JUCKYCCHS).
I[pakTudeckoe 3ansTHe Ne3. 2
JIBIXeHue 10 OKPY>KHOCTH € TIOCTOSIHHOH 110 MOJTYITIO CKOPOCTBIO

Tema 2. Jlunamuka Coaep:xkanue yueGHOIro MmaTrepuaJia

1.2.1.B3aumoneiictaue ten. [Ipunuun cynepno3unuu cuil. 3akonsl HeroToHa.

IIpakTuyeckoe 3ansaTue Ne4:
3akoHsl HrroTOHA.

1.2.2.Macca. [lonsitue pensiTuBUCTKOM Macchl. Bunsl cui. 1
Tema 3.Cuitsl B ipuposie Copaep:xanue yue0HOro MaTepHajia
1.3.1.Custel B mpupoJie: yIpyrocTh, TPEHHUE, CHIIA TSHKECTH (TPYIIOBAs AUCKYCCHA).. 1

1.3.2.3aK0H BCEMUPHOT'O TATOTEHHUSI.

IpakTuveckoe 3ausiTue No5: 2
3aKOH BCEMHPHOTO TATOTEHHUS.

Bec Tema. HeBecomocTs.

IpakTudeckoe 3ansaTue Ne6: 2
Bec tena. HeBecomocTs.

Tema 4. 3aKOHBI COXpPaHEHHUS B Conep:xanue yueOHOro MaTepuaJia

MEXaHUKE 1.4.1. Nmmynibe Tena. 3aKoH COXpaHEeHHs IMITYJIbca. PeakTHBHOE TBUKEHHUE. 1

IIpakTnyeckoe 3ansaTHe Ne7:
3aKOH COXpaHEHUs UMITYJbCA.




1.4.2.Pabora, MomHOCTh. MexaHuueckas SHeprusi. 3aKOH COXPAHEHUSI MEXaHUYECKOW IHEPrHH.

IIpakTnyeckoe 3anaTue Ne8: 2
Pabota, MOILITHOCTb.
IpakTuyeckoe 3ansaTue Ne 9: 2
3aKOH COXPaHEHUSI MEXaHUIECKOH SHEPTUHL.
Ipakruyeckoe 3anaTue Ne 10. Konrponsras padora Ne 1 mo teme «MexaHnka» (C HCIIOIB30BAHHEM 2
nporpammsl st OBM «Cuctema moanepkku yaedHoro npornecca Educony)
Pazgen 2. MouiekyJisipHas GU3MKAa U TePMOAMHAMHKA 50
Tema 1 .OcHoBel MKT Copaep:xanue yue0HOro MaTepHaja
2.1. 1.0cHoBHbIe TIo0keHuss MKT. Macca u pa3mepbl MOJICKYIIL. 2
IIpakTnyeckoe 3anarue Nell: 2
Macca u pasmepsl MOJIEKYIL.
2.1.2.00BsCHEHNE arpeTaTHBIX COCTOSHHUN BEIIECTBa HA OCHOBE aTOMHO- MOJICKYJISIPHBIX ITPEICTABICHHUH. 2
2.1.3.ncanpHelii Ta3. [laBieHue rasa. 1
[pakrnueckoe 3ansaTue Nel2:
JlaBreHue raza.
2.1.4.0cnoBHoe ypaBHeHue MKT razos. Temneparypa 1 TENIOBOE paBHOBECHE.
[pakrnueckoe 3ansaTue Nel3:
OcnosHoe ypaBHenue MKT rasos.
2.1.5.YpaBuenue Menneneesa - Knaneiipona.
IIpakTnyeckoe 3anaTue Nel4: 3
YpaBuenue Menzeneena - Kianeiipona.
2.1.6.M30mporiecchl U UX rpapuKu. 1
IIpakTnyeckoe 3anaTue Nels: 2
N3ompoueccsl.
JladopaTopHoe 3ansitue Nel: 2
«Omnpenenenue Ipy TOMOIIH HEOOXOJUMBIX H3MEPEHHUI M PACUETOB MAaCcChl BO3/IyXa B KIIACCHOH KOMHATE».
IMpakruyeckoe 3ansitme Ne 16. KourpoabHas pagora Ne2 mno teme «OcHoBel MKT» (c 2
UCIIOJIb30BaHUEM Iporpammbl 1t OBM «Cucrema noazepxku yueoHoro npouecca Educony)
Tema 2. OcHOBBI Conep:xanue yueOHOTo MaTepuaJia
TEpMOJUHAMUKHU 2.2. 1BHYTpeHHSISI SHEPTHSI. 1
IIpakTnyeckoe 3anaTue Nel7: 2
BuyTtpennsis aneprusi.
2.2.2.Pabora raza. Kosm4ecTBO TEIUIOTHI. 1
IpakTnueckoe 3ansaTue Nel8:
Pabota rasa.
IIpakTnyeckoe 3anaTue Nel9: 2

KonuuecTBO TEIIOTHI.
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2.2.3 IlepBslii 3aKOH TEPMOAUHAMUKH.

IpakTuyeckoe 3anaTue Ne 20: 2
[IepBblii 3aKOH TEPMOIMHAMHUKH.
[TpumeHeHne TepBOTo 3aK0HA TEPMOAMHAMIKH K H30TporieccaM. AnabaTHBIH mpoliecc. 1
HeoOpaTMOCTP TETIIOBEIX MPOLECCOB U 2 3aKOH TEPMOTMHAMHKH. 1
TemuoBble ABUTATENN U OXpaHa oKpyxatomen cpenpl. KII/] TennoBeIx nBuraTenei. 2
IpakTuyeckoe 3anaTue Ne21: 3
KIIJ] TemnoBsix nBUrarenei.

Tema 3.ArperaTHbIECOCTOSTHUS Copep:xanue yueOHOro MaTepuaia

BEIIIeCTBA U UX (ha30BbIC 2.3.1. HachpllieHHBIE ¥ HEHACKIIIEHHBIE Mapbl. BiakHocTh Bo3myxa. [loBepXHOCTHOE HATsHKEHUE U 1

Hepexoabl CMavyuBaHHeE.
JlabopaTopHoe 3ansiTHe Ne2: 1
«OrpenerieHNe OTHOCUTENFHON BIIQYKHOCTH BO3YXa)
IpakTuyeckoe 3ansTue Ne22: 2
JlaBreHue rasa.
2.3.2.MexaHUYeCKUE CBONCTBA TBEPIBIX TEI. 1
2.3.3. AMop(HBIE BEIIECTBA U )KUIKUE KPUCTAILIBI. 1
Ipakrunyeckoe 3anaTue Ne 23. Konrponpras padora Ne3 mo Teme «OCHOBBI TEpMOTUHAMUKH. 2
ArperaTHbIC COCTOSHHS BEIIECTBa» (C HMCHOJb30BaHWEM Mporpammsl A IBM «Cucrema moanep ki
yueOHoro npouecca Educony)

Pa3nen 3. OCHOBBI )J1eKTPOAUHAMHUKH. 53

Tema 1.DnexTpuueckoe mone Copep:xaHue yueOHOro MaTepuaia
3.1.1. B3aumoaeicTBYE 3apSKECHHBIX TN DIICKTPUICCKUIA 3apsiI. 1
3.1.2.3aK0H cOXpaHEeHHsI JIEKTPUUECKOIO 3apsija. 1
3.1.3. 3akon KynoHa. 1
IIpakTnyeckoe 3anaTue Ne24: 1
3akon Kyiona.
3.1.4. DaeKTpUUECKOE TI0JI€ U €r0 HANPSDKEHHOCTh, MOTeHIHAN. [loTeHIna mosist. Pa3HOCTh MOTEHIIHAIOB.
3.1.5.IIpunnmn cynepno3unmu nodei. ['padpudeckoe n3o0paxeHune mose. 1
3.1.6.IIpoBOAHUKN U TUAIEKTPUKU B IIEKTPHUUECKOM HOJE. 1
3.1.7. DaekrpoemkocTh. KoHAEHCATOPHI U MX MPUMEHCHHE 1
IIpakTnyeckoe 3anaTHE No25: 1
OIEeKTPOEMKOCTb.
[pakrudeckoe 3anaTue Ne 26. KonrposabHas padora Ne 4 ro teme: «DICKTPUICCKOE MOTICH

Tema 2. 3aK0HBI IOCTOSHHOTO 3.2.1. [ToCcTOSIHHBIN 3JCKTPUUCCKUHN TOK U €r0 XapaKTCPUCTHKA. Y CIIOBHS CYIICCTBOBAHUS TOKA.

ToKa 3.2.2. 3akon OMa J1st y4acTKa Ll . 1
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3.2.3. HOCJ’IGILOB&TCHLHOC 1 mapauieJibHOC COCAUHCHNE ITPOBOJHUKOB.

3.2.4. Croponnue cuibl. D/1C. 3akon OMa Ju1st TOJTHOI 1erny.

3.2.5. PaGoTa 1 MmomHoCTh TOKa. TermoBoe qeCTBUE TOKA.

JlaGopaTopHoe 3ansiTue Ne3:
«OmnpezeneHne yAeIbHOTO COPOTUBIICHHS IIPOBOJHUKA.

NI

JlaGopaTopHoe 3ansiTHe Ned:
«Mzmeperne D/1C 1 BHYTPEHHETO CONPOTUBIICHHUS HCTOYHHUKA TOKAY.

JlaGopaTopHoe 3ansiTHe NeS:
«Pacuer obm1ero COnpoTHBIICHNUS IOCIEIOBATEIHHO COSANHEHHBIX PE3UCTOPOB.

JlaGopaTopHoe 3aHsiTHEe Ne6:
«Pacuer o0mIero CONPOTHBIICHNUS TaPAIUICIFHO COCIUHECHHBIX PE3HCTOPOBY.

JlaGopaTopHoe 3aHsiTHEe Ne7:
«/3MepeHre MOIITHOCTH JIAMITBI HAKATHBAHUS.

IIpakTnyeckoe 3anaTHE Ne27:
3akon OMa 715 yJacTKa LEMu.

IIpakTnyeckoe 3anaTHEe Ne28:
[TocnenoBarenpHOE U NApAIEIEHOE COSIMHEHNUE TPOBOTHHUKOB.

IIpakTnyeckoe 3anaTHE Ne29:
3axon OMa 11 ITOJIHOM LIEMHH.

IpakTuyeckoe 3ansTue Ne 30:
PaboTa 1 MOIIHOCTS.

[pakrunyeckoe 3ansTue Ne 31:
KonnuecTBo TCIUIOTBI, BBIACIAECMOIO IIPHU NPOXOKIACHUHN JICKTPUICCKOTO TOKA.

[pakrudeckoe 3ansaTue Ne 32. KonTpoabHast padora Ne5 1o TemMe ««3aKOHBI IOCTOSTHHOTO TOKa.

Tema 3. DneKTpUUECKHil TOK B
Pa3IMYHBIX cperax

Coaep:xkanue yueGHOro MmaTrepuaJia

3.3.1. [TomynpoBoxuuku. CoObcTBEeHHas M IPUMECHAs! TIPOBOJUMOCTH HOIYTIPOBOJHHUKOB.

3.3.2.IlonynpoBOAHUKOBHIH 1n01. [10TyIIpOBOJHIKOBEIE TPHOOPEI.

3.3.3. Drekrpuyeckuii TOK B Tazax. HecaMOCTOSITENBHBI M caMOCTOSITENILHBIM pa3psa. Bumbl ra3oBbix
paspsios. Ilnazma. DnexTpuueckuil ToK B BakyyMe.

3.3.4. DnekTpuyeckuii TOK B  pacTBOpax M  pacIulaBax  dJIEKTPOJHMTOB.  3aKOH 3JIEKTPOJIU3a.

IIpumeHeHue 37eKTpoIun3a.

IIpakTnyeckoe 3anaTHeNe33:
3akoH Papajes s 3JIEKTPOIH3a.

Tema 4. MaruuTHOE 110JI€

Conep:xaHue yueOHOIro MaTepuasia

3.4.1. MaruuTHoe 1oJjie Toka. BekTop MarHnTHOW MHAYKIMHU. JIMHUKM MarHUTHOW MHAYKIHH.

3.4.2. [leiicTBE MATHUTHOTO TOJISl HA TIPOBOJHKK C TOKOM. 3aKOH AmIepa.

3.4.3. [leiicTBHE MATHUTHOTO TOJIs HA ABIOKYIuiics 3apsy .Cuia JlopeHia.

3.4.4. MarauTHbIE CBOICTBA BEIIECTBA.

N T N =N
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IIpakTHyeckoe 3ansTHEe Ne 34:
Cuna Awmrepa.

IIpakTuyeckoe 3ansTue Ne 35: 1
Cua Jlopenta.
IIpakTuyeckoe 3aHsaTHE Ne36: 1
Pemenne rpadguyeckux 3aau Ha HaXOKACHHE HAaNpaBJICHUs CUl AMIiepa
IIpakTuyeckoe 3ansaTue Ne37: 1
Pemmenne rpadudecknx 3a1a4 Ha HAXOXKICHUE HaIpaBieHus cui JlopeHna.
Tema 5. DaeKTpoMarauTHas Copep:xaHue yueOHOro MaTepuaia
HHTYKIHSA 3.5.1. DJeKTpOMAarHuTHas WHAYKLHMsS. BHXpEBOE 3JIEKTPUYECKOE I10J€. 3aKOH  JJIEKTPOMArHMTHOM 1
naaykuuu. Ilpasuno Jlenna.
3.5.2. Camonnnykuus. UTHIYKTHBHOCTb. DHEPTUsI MATHUTHOTO MOJIA.
JlaGopaTopHoe 3ansiTHe Ne 8
«VM3yueHne SBICHUS 3JIEKTPOMATHUTHOW MHIYKITHI
IIpakTudyeckoe 3ansaTHe Ne 38: 1
3aKOH 3JIEeKTPOMArHUTHOW MHIYKIIHH.
IIpakTnuyeckoe 3anaTHEeN239: 1
CaMOUHIYKIWS ¥ UHTYKTUBHOCTb.
[pakruyeckoe 3ansaTue Ne 40: 1
DHeprusi MarHUTHOT'O MOJIS.
IIpakTuyeckoe 3ansaTue Ne 41: 1
IIpaBuno Jlenna.
IMpakTuyeckoe 3anusitue Ne 42. KourposabHasi padora Ne 6 o reme «MarHutHoe mnoJe. 2
DJeKTpOMAarHUTHAsK MHIYKIIHSD».
Paspnen 4. KoJie0anus v BOJIHEI. 30
Coaep:xkanue yueOHOIro MmaTepuasia
Tema 1. KonebaHus 1 BOJTHEI.
4.1.1. Mexanndeckue koebanus. MexaHmYecKue KOJIeOaHUs U X XapaKTePUCTHKH. 1
4.1.2. MexaHU4ecKuil pe3oHaHC. 1
4.1.3. BonHbI ¥ MX XapaKTepPUCTUKH. BUIIBI BOJIH, ypaBHEHHE IJIOCKON BOJIHBI. 1
Tema 2.OnexTpoMarHuTHbIE Copep:xanue yueOHOro MaTepuaia
KoJieOaHMs ¥ BOJIHBI. "
4.2.1. KonebarenbHoe nBrokeHne. KonebarelbHbI KOHTYP.
4.2.2. CBOOOIHBIE DIIEKTPOMArHUTHBIE KOJEOaHUs.
4.2.3. BoiHyK/I€HHbBIE 3JIEKTPOMArHUTHBIE KOJIeOaHMsI. 1
4.2.4. ABrokonebanus. ['eHepaTop He3aTyXaromux KoyieOaHUH Ha TPAH3UCTOPE. 1
4.2.5. [leiicTByrolye 3Ha4eHUS IEPEMEHHOT0 TOKA M HAIPSKEHHS. 1
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4.2.6. KonzeHcaTop 1 KaTyIka B IIeIH NEPEMEHHOT0 TOKa. DJIEKTPUYECKUI pe30HaHC. 1
4.2.7. Tpancdopmarop. [lepenaga 3meKTpOIHEPTUH U €€ UCTIONH30BAHIE. 2
4.2.8. DneKTpOMarHuTHOE TOJIE U 3JI€KTPOMArHUTHBIE BOJIHBI. 1
4.2.9. CKOpOCTh 3IEKTPOMAarHUTHBIX BOJH. CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJH. 1
4.2.10. N3o6pererne pagno A.C. [TonoBeM. [IpHHINTIBI pamuoCBsS3H U TEIEBUACHUS. 2
IIpakTuyeckoe 3ansaTHEe Ne 43: 1
«JleficTByroIMe 3HAYCHUS CHIIBI TOKA M HAIIPSDKCHUS.
IIpakTuyeckoe 3ansaTHEe Ne 44: 1
Tpaucdopmarop.
IIpakTnueckoe 3ansaTue Ne 45. KontposabHast padora Ne7 o teme «MexaHu4eckue U 1
3JIEKTPOMAarHUTHBIC KOJIEOAHHS U BOJHBI».
Tema 3. BosiHOBast ontuka Coaep:xkanue yueOHOro MmaTrepuaJia
4.3.1. DnexrpomarHuTHas Teopus cBera. CKOpOCTh CBeTa. 1
4.3.2. CBETOBOM IOTOK M OCBEIIEHHOCT. 1
IIpakTuyeckoe 3ansaTHEe Ne 46: 2
CBeTOBOH MOTOK U OCBELICHHOCTb.
4.3.3.3aKk0oHbl OTpaXkeHUs U npenomieHus. [loaHoe oTpakeHue cBeTa. 1
IIpakTnyeckoe 3anaTHEe Ne47: 1
3aKOHBI OTPaXKEHHS M MIPEIIOMIICHUSI CBETA.
4.3.4. Intepdepenius ceTa. 1
4.3.5. Iudpaxmms ceera. JJudpakunoHHas penieTka. 1
4.3.6. [Tonsipu3zanus ceeta. [Jucnepcus cBeta. 1
4.3.7. Buapl CHEKTPOB, CIIEKTPAIbHBII aHAJIU3. 1
4.3.8. llIkana 2J1EeKTPOMArHUTHBIX H3JITyYEHHH. 1
IMpakTuyeckoe 3anaTue Ne 48. Konrpoabnasa padora Ne 8 no reme «BonHOBast onTHKa. 1
Paznen 5. KBanToBas pusznka 10
Tema 1. KBanTtoBas ontrka Copep:xanue yueOHOro MaTepuaia
5.1.1. T'unore3a [Inanka. BremHmit u BHyTpeHHNH PoTOdhdeKT. TexHmueckne ycTpoicTBa, OCHOBAHHBIE 1
Ha UCTONB30BaHuM otodrddekra.
IpakTnyeckoe 3anaTue Ne49: 2

®dorornekTpruuecKuit 3PPeKT.
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5.1.2. ®doron. BosmHOBBIE U KOPIYCKYJISIPHBIE CBOICTBA CBETA. 1
5.1.3. JlaBneHure cBeTa. XHUMHUUYECKOE JCHCTBHE CBETA. 1
Tema 2. ®uzuka atoma u ConepxaHue y4edOHOro MaTepuaa
ATOMHOTO S/Ipa
5.2.1. Ctpoenue aToma: IIaHETapHask MOJIeNb ¥ Moziesb bopa. 1
5.2.2. Tlornomenne 1 NCITyCKaHUE CBETa aTOMOM. KBaHTOBaHHME SHEPIHU. 1
5.2.3. IlpuHIMII NeCTBUS M CIIOJIB30BaHMS JIa3epa. 1
5.2.4. Ctpoenne aroMHoro siapa. M3otomnbl. DHeprus cBsi3u. CBs3b Macchl M DHEPTHU. 1
5.2.5. PaguoakTuBHBIE U3ITy4eHUs] M X CBOWMCTBA. buonoruueckoe nelcTBHE paJnOAKTHBHOTO U3JIyYECHUS 1
(aHaIM3 MPOU3BOJICTBEHHBIX CUTYAIHIA).
5.2.6. SnepHeiii peaktop. AnepHas 3HepreTHKa. 1
IIpakTuyeckoe 3ansaTue Ne 50. KonrpoabHnast pa6ora Ne 9 o teme «®Du3uka aToMa 1 aTOMHOTO Spay. 1
Paznen 6. CoBpeMeHHasi Hay4YHasli KapTHHa MHUpa 2
Tema 1. CoBpemeHHast HayJIHas Copep:xanue yueOHOro MaTepuaia
KapTHHAa MHpa
6.1.1. CoBpemeHHasi Hay4YHasi KApTHHA MHUpa U ee dTanbl. Hay4yHble THIOTE3bI. 1
6.1.2. du3nyeckue 3aKOHBI ¥ TPAHUIIBI UX TPUMEHUMOCTH. 1
Bcero 180
IIpome:kyTouHast aTTecTALUS:
anddepeHIUPOBaHHBIHN 3aUeT 1 cemecTp
9K3aMeH 2 ceMecTp
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TeMbl HHAUBUAYAJIBHBIX IPOCKTOB:

BOoo~NooOk~wNE

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

0.

ONeKTpOMarHuTHas MyIIKa

Omnpenenenne Maccel aTMOC(Eph 3eMIIH U JPYTUX TUIAHET
Teitzep

CB0OOIHBIE U BBIHYKJCHHBIE KOJEeOaHUs
Wzyuenne konebanuii "aHU30TPOIHOTO" MasSTHHUKA
MexaHnyecKkuii 4acTOTOMED

OmnbiTel ManensmTama

WuTtepdepeHuys 3ByKOBBIX BOJIH
[Mapamerpuueckue KoxeOanus

W3mepenne ckopocTH 3ByKa B BO3AYXE U B razax
M3yueHne eHTpUPOBAaHHBIX ONTHYECKUX CUCTEM
HccnenoBanue nHTEpEPEHINN CBETA
HccnenoBanue qudpaxiumu cBera

PaccesiHue ma3epHOTO M3ITydCHUS.

TeruioBble 3KpaHbl

Ena 13 MUKpPOBOJTHOBKH: MOJIb3a WJIH Bpen?
3apokaeHe ¥ pa3BUTHE HAYYHOTO B3IJIAJa HA MUD
Cuiisl B MEXaHHUKE.

Jedopmanust u cuna ynpyrocT.

Cuna TpeHwus.

3aKOHBI COXpPAHEHUS B MEXaHUKE.

3aK0oH COXpaHEHHS UMITYJIbCA.

3aKOH COXpaHEHNUS YHEPTUH.

AOGCOIOTHO TBEPAOE TEIIO U BUBI €TO JBUKECHHUSI.
PaBHOBecue TBepbIX Tel. Buabl paBHOBECHS.

Mexanuka 1eopMupyeMBIX Tesl. MexaHHuecKue CBOMCTBA TBEPABIX TeI.

I'maponunamuka.

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH.

I"a30BBIC 3aKOHEI.

Buytpennss sueprusi. CriocoObl NU3MEHEHUS BHYTPESHHEH SHEPTHUH.
TenmoBble IBUTaTEIN.

ABTOMOOWIIBL M DKOIOTHS.

IIpoBOIHUKY B 3JEKTPUYECKOM IIOJIE.

TTotenmman. Pa3HocTh MOTEHIMATIOB.

OKBUIIOTEHUUAIbHBIE IOBEPXHOCTU

OnextpoeMkocTs. KonneHcatopsl. I[lpuMeHeHne KOHIEHCATOPOB.
Bxkiag M.B. JIoMOHOCOBBIM B HayKy.
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3. YCJIOBUSA PEAJIMZALIMU ITPOT'PAMMBI U CHHATIJIIMHBI

B nensx peanuzanuy KOMIETEHTHOCTHOTO MOAXO0/a MPHU M3ydeHUH aucuuruiael OY /1,12
®u3nKa UCHOJB3YIOTCS aKTUBHBIE (POPMBI MPOBEICHUS 3aHATUN C MPUMEHEHHEM 3JIEKTPOHHBIX
00pa3oBaTEeNbHBIX PECYPCOB, JEIOBBIX U POJIEBBIX UTP, UHAMBUIYATbHBIX U TPYIIIOBBIX IPOEKTOB,
aHaJIM3a MPOU3BOJICTBEHHBIX CUTYAIlUl, TPEHUHIOB, TPYIIIOBBIX JUCKYCCUH.

[Ipumenenne Ha y4yeOHOM 3aHATHM WHTEPAKTUBHBIX (OpPM paboOThl, CTUMYIUPYET
MO3HABATENbHYI0 MOTHUBALIMIO O0YYarOMIMXCS, TOMOTAeT MOJAePKaTh MOTHBAIMIO O0y4YaloUInXcs
K TOJYYCHUIO 3HAHWH, HaNaKWBAHUIO TMO3UTHUBHBIX MEXKIMYHOCTHBIX OTHOIIEHHUH, MOMOTaeTr
YCTaHOBJIEHHIO  J0OpokenaTenbHOM — atmoceprl.  MHunuupoBaHne W MOAJEP)KKA
MCCIIEI0BATEIBCKON JESITEIBHOCTH 00YUAIOIIMXCS B paMKax pealn3aluyd UMH WHIUBHyaTbHBIX U
TPYNMOBBIX  HCCIIEOBATENBCKUX  IPOEKTOB, JaeT BO3MOXHOCTb IPHUOOPECTH  HAaBBIK
CaMOCTOSITENIFHOTO PEIICHUsI MPOOJIEMbl, HaBBIK T€HEPUPOBAHHUS M O(GOpPMIIEHUS COOCTBEHHBIX
uJeil, HaBbIK YBAKUTEJIBHOIO OTHOILIEHUS K YY>KMM HJESM, HaBBIK ITYOJIMYHOTO BBICTYILICHUS
nepes] ayIuTOpHen, apryMeHTUPOBAHUS U OTCTAMBAHUS CBOCH TOUKH 3PEHHS.

JlJis TIO3UTHBHOTO BOCHPUATHUS OOy4aroUIMMUCS TpeOOBaHM MpenojaBaresi, MPUBICUYCHUS HUX
BHUMaHMA K OOCYKJaeMoil Ha 3aHATUM WHPOPMALWHU, AKTUBU3AIMH HMX I103HABATEIHHON
NEeSITeNbHOCTH Ha  y4eOHBIX 3aHATUSAX MEXKAYy [pernojaBaTeieM U O0ydYarolU[UMUCS
YCTaHABJIMBAIOTCS JIOBEPUTEIIbHBIC OTHOIICHHUS.

Ha y4yeOHOM 3aHATHH CcOOMIOMAIOTCS OOIICTIPUHATHIE HOPMBI MOBEACHUS, MpaBUiIa OOIICHHS CO
cTapmmMu  (MIperojaBaTeieM) W CBEPCTHHKaMH  (OOYYArOIIMMHUCS), TPHHIUIBI  yIeOHOMN
JUCIUILTMHBL 1 CAMOOpPTaHU3aIUH.

3.1. Tpe6oBaHUsI K MUHMMAJBLHOMY MATEPHATbHO-TEXHHYECKOMY 00eceYeHH 0

Kabuner ®u3uky U1t IPOBEACHUS TUCIUILTHHAPHON TOArOTOBKH, JICKIIMOHHBIX (TEOPETHUECKUX)
Y NMpaKTUYeCKuX 3aHATuM, Ne304.

OcHanieHHOCTH 000PY1OBAHMEM:

VYyeOHnast MeOesb: CTOMbI, CTYJNbS, JOCKA MEIOBas.

[IepcoHaIbHBINM KOMIIBIOTED, IPOEKTOP, IPUHTED, IKPAH HACTCHHBIN.

Ilepeyens yueOHO-HATJISIHBIX MOCOOMIA:

KommiekT yueOHO-Har I IHBIX TOCOOUH 110 aCTPOHOMHUH.

IIporpammHoe o0ecnieueHue:

Microsoft Windows

Microsoft Office Professional Plus

Enunas xomutekuuns u@poBbIX 00pa30BaTeNbHBIX peCypcoB - cBOOOIHO-pacnpocTpansemoe [10;
Zoom

3.2. MudopmannonHoe odecrieueHue 00y4eHust

Jl1st peanuzanuy IporpaMMbl Y4eOHOW TUCIUTUTMHBI OMOIMOTeUHbIN (DOH UMEET TeYaTHBIE,
3JIEKTPOHHBIE 00pa3oBaTeIbHbIE U HHPOPMALMOHHBIE PECYPCHI.

3.2.1. OcHOBHBIE HCTOYHUKH

1. KacesHoB, B. A. ®usuka. 10 knacc. ba3oBblil ypoBeHb : yueOHUK AJis 0011e00pa3oBaTeIbHbBIX
yupexaenuii / B. A. KacesHOB. - 4-¢ u3j., ctepeorun. - M. : JIpoda, 2019. — 301 ¢. - ISBN 978-
5-358-17521-1.

2. KacpsHoB, B. A. ®wusuka. ba3oBbrii ypoBenb. 11 k. @ : yueOHHMK Ui 0Opa30BaTENbHBIX
yupexaenuii / B. A. KacesiHoB. - M. : [Ipoda, 2019. - —288 c. - ISBN 978-5-358-17773-4
JlonoJHuTeIbHbIEe HCTOYHUKHU

1. BacunbeB, A. A. ®usuka : yue6.mocodbue ans CIIO / A. A. Bacunwes, B. E. ®enopos, JI. /1.
XpamoB. — 2-e u3M., ucnp. u jgorn. — M. : U3natensctBo FOpaiit, 2019. — 211 ¢. — (Cepus :
[Ipodeccuonansuoe obpazosanue). — ISBN 978-5-534-05702-7. — Pexum poctyma
:‘www.biblio-online.ru/book/0FDD4E6F-2916-436E-8A27-B851F461AEGB.

2. bopnosckuii, I'ennamuit Anekceepnu. @usuka B 2 1. Tom 2 : yue6HOe mocobue mis CIIO
[Texct : DnexTpoHHEIH pecypce] : YueOHoe mocobue / I'. A. BopmoBckwuii. - 2-¢ u3., HCIIp. U JIOTI. -
Onexrpon.gan.col. - M : WUznmatensctBo HOpaiit, 2019. - 299 c. - (IIpodeccuonansHoe
obpazosanmue). - http://www.biblio-online.ru/book/C7D7E339-3E3F-44F3-967F-F6A2021E7237
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3.2.2. ba3bl JaHHBIX 1 HH(OPMALIMOHHBIE pecypchl ceT UHTepHeT

1. DnexTpoHHO-0MOIMOTEYHAs crcTeMa (0OecTeunBaroas JOCTYII, B TOM YHCIIE K
npodecCHOHATbHBIM 6a3aM JaHHBIX) «EKTPOHHOro m3aarenscTBa FOPAUTy. Axpec caiita -
www.urait.ru, https://www.biblio-online.ru

2. DIIEKTPOHHO-O0MOMMOTEeYHas cucTema (obecrneunBaromas J0CTyIl, B TOM YUCTE K
npodeccruoHanbHbIM 0azam nanubIX) «M3narensctBo JIAHBY. Anpec caiita -
https://e.lanbook.com/

3. Hayunas snextponnas 6ubimmnoreka «eLIBRARY.RU» (o6ecnieunBaromas 10CTym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HUH()OPMALMOHHBIM CIIPABOYHBIM M IIOMCKOBBIM CUCTEMAaM).
Anpec caiita - http://elibrary.ru/

4., DnekTpoHHO-OMOMMOTeYHass cuctemMa (oOecreyuBaromas JOCTyM, B TOM YHCIE K
npodeccroHanbHbIM 0a3zam naHHbIX) «BOOK.ruy. Anpec caiita - https://www.book.ru
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA JUCHUIIJIMHBI

PesyabTaTsl 00y4yeHus

| Kpurtepnu onenkn

MeTtoabl OlIeHKH

3HaTh: JKcHepTHOE OLlEHNBaHUE B
dopme:

CMBICT TIOHATHI: (hU3WYecKoe sBIICHHE, | OCO3HACT 3HAUCHHE (PM3NIECKOI HAYKM | BBITONHEHHUS  IPAKTHYSCKIX

¢usnaeckas BEJIMYUHA, MOJIeNb, | UIS peIIeHHs 3a/1a4, BO3HUKAIOMINX B | 3aHATHH

THIIOTE3a, MPUHIINII, ITOCTYJIAT, TEOPH, | TEOPHUU U MPAKTHKE;

MIPOCTPAHCTBO, BpeMs, WHEPIHAIbHASA | IOHUMAeT IIUPOTY W B TO XK€ BpeMs

CHUCTEMA OTCYETA, MaTepHUalbHas TOUKa,
BEILIECTBO, B3aUMOJICHCTBUE, HUAcaTbHBIN
ra3, pe30HaHC, DJJIEKTPOMAarHUTHbHIE
KoJieOaHus, 3JICKTPOMArHUTHOE TIOJe,
JJIEKTpOMAarHuTHas BOJIHA, aTOM, KBaHT,
¢doToH, aTOMHOE AAPO, Ne(PEKT MAaccChl,
SHEPTrUs CBsI3H, PaauOaKTHUBHOCTD,
HOHMU3UPYIOLIEEe H3IyUYEeHHE, IIIaHEeTa,
3B€3/1a, raakTuka, Becenennas

OrpaHUYCHHOCTh MPUMEHEHUS
(hM3UYECKHUX METOJIOB K UCCIICIOBAHUIO
MPOIICCCOB U SIBJICHUM B TPUPOJC U
o01ecTBe

CMBICIT ¢busmIecKux BCJTHYIH:
IepeMeIIeHne, CKOPOCTh, YCKOpEHHE,
Macca, CHIa, JaBJICHHE, UMIYJbC,
paboTa,  MOIIHOCTh,  MCXaHHYCCKAS
SHEpPrus, MOMEHT CHWIBI, IIEPHOJ,
4yacToTa, aMIUIUTyAa KoneOaHuH, NIuHA
BOJIHBI, BHYTPCHHSSA JHEPTHUA, CPEAHAA
KHHETHYEeCKast SHepIus JaCTHI]
BellecTBa, aOCONIOTHAs TeMIepaTypa,
KOJINYECTBO TEIUIOTHI, yIenbHas
TEIUIOEMKOCTh,  yHENbHAas  TeIuIoTa
mapooOpa3oBaHMs, yIeNbHAs TEIUIOTa
IUTABIICHUS, YICTbHAs TETIOTa CTOPAHHUS,
AJIIEMEHTAPHBIN JICKTPUYCCKUN  3apsi,
HATPSKCHHOCTh 3NIEKTPUIECKOTO TIOJS,

Pa3HOCTDH MNOTCHIIMAJIOB,
OJICKTPOEMKOCTD, OHEPTUA
QJICKTPHUYCCKOTO 10JI4, cujia
QJICKTPHUYCCKOTO TOKa, JJIEKTPUYCCKOC
HalpsKECHUEC, QJICKTPUIECCKOEC
COIMPOTUBJICHUE, QJICKTPOABUIXKYIIIAA
cuiia, MarHUTHBIA IMOTOK, HWHAYKIIWA

MAarHmMTHOroO IoJs, THAYKTUBHOCTb,
OHEPrud MArHuTHOI'O MOJId, IMOKa3aTCJib
TIPEIIOMJICHU A, ONITHYCCKAA CHUJia JIMH3BI,

MOHMMAaeT 3HAYCHHWE MPAKTHKH |
BOIIPOCOB, BO3HMKAIOIINX B (DU3HUKE
Jutst QOPMHUPOBAHMS M Pa3BUTHUS HAYKH;

BBITIOJTHEHUS PAKTUYECKUX
3aHATUN

CMBICT (buznueckux 3aKOHOB,
MIPUHIIUTIOB u HIOCTYJIATOB
(popmynupoBka, TpaHHIIBI
NPUMEHUMOCTH):  3aKOHBI  JTHHAMHKHU

HproToOHa, TPUHIUIBI CYNEPIIO3UIUN U
OoTHOcHUTEeNbHOCTH, 3akoH  [lackais,
3aKoH Apxumena, 3akoH ['yka, 3akoH

BCEMUPHOT'O TATOTCHMUA, 3aKOHBI
COXpaHCHHUA  OHEPIrum, uMmiyjiibCa H
QJICKTPUICCKOT'O 3apsnaa, OCHOBHOC

ypaBHEHHUE KUHETHUECKON TEOpUU razoB,
YpaBHEHHE COCTOSIHHSI MJI€aJbHOTO Tasa,
3aKOHBI TEPMOJIMHAMUKH, 3aK0H Kyiona,
3akoH OMa 11 IOJIHOM Iemu, 3aKOH

[IOHMMAET YHUBEPCAIbHBIA XapakTep
3aKOHOB (1)I/I3I/IKI/I, ux HpI/IMeHI/IMOCTB BO
BCEX o0JacTax YeJI0OBEUECKOM
NIESTEIbHOCTH

BBITIOJTHEHYSI TTPAKTUIECKHUX
3aHATHH
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Jxoyns - Jlena, 3aKOH
AIEKTPOMArHUTHON WHITYKINH, 3aKOHBI

OTpaXEHMsI M  TPEIOMIICHHS  CBETa,
MOCTYJaThl  CICLHANBHOW  TEOpHH
OTHOCHTENLHOCTH, 3aKOH CBSI3U MacChl U
SHEPTHH, 3aKOHBI ¢doroadpdexra,
MOCTYJIaThI Bopa, 3aKOH
pPaJMOaKTHBHOTO pacraaa; OCHOBHBIC

MOJIO’KEHHS U3yIaeMbIX (PHU3UUECKUX
TEOpUH M HX POIb B (HOPMUPOBAHUH
HayYHOTO MUPOBO33PEHHUS

YMmerh:

JKcHepTHOE OLlEHNBaHUE B
dopme:

ONHCHIBATE U OOBACHATH pE3yIbTATHI
HaOIIOIeHU I u 9KCIEPUMEHTOB:
HE3aBUCHMOCTb YCKOPEHHSI CBOOOIHOTO
NajeHus OT MAacchl IAJAIOIIEro TEJa;
HarpeBaHWe ra3a INpH €ro ObICTPOM
CKaTUd W OXJaKAEHHE IIpU OBICTPOM

paCcoInpEHUU; IIOBBIIIICHUEC JaBJICHUS
rasa IpH €ro HarpeBaHUU B 3aKPHITOM
cocye; OpOYHOBCKOE JIBIDKCHUE,

QJICKTPU3ALUIO TCJI IIPHU HX KOHTAKTC,
BSaHMOHeﬁCTBHe MIPOBOAHUKOB C TOKOM;
HeﬁCTBHe MAaramuTHOI'O TI0JIA Ha
INPpOBOAHUK €  TOKOM; 3aBHUCUMOCTH
COIPOTUBJICHUSA TIOJTYIPOBOAHUKOB OT

TeMIepaTyphbl u OCBEUIEHUS;
3JIEKTPOMArHUTHYO WHIYKIIUIO;
pacrpocTpaHeHue  AJIEKTPOMArHUTHBIX

BOJIH; JTUCIIEPCHIO, HHTEP(EPCHIHUIO |

OIIUCBHIBACT U OOBSICHSCT PE3YyIbTAThI

HAaOMIOOCHUH W OKCIICPUMEHTOB!
HE3aBHCUMOCTb YCKOPEHHS
CBOOOJTHOTO  MaJeHus OT  MaccChl
Majamolero Tejla; HarpeBaHue rasa
npu  ero  OBICTPOM  CKaTUU |
OXJIaXJIeHUE npu ObIcTpOM
paclIMp€HNUH; TIOBBIIICHUEC JaBJICHUA

rasa IpU €ro HarpeBaHUU B 3aKPHITOM
cocyne; OpOYHOBCKOE  JIBIDKCHHE;
SJEKTPU3ALMIO Tel NPU UX KOHTAKTE;
B3aUMOJICHICTBHE  IPOBOJHUKOB  C
TOKOM; AEHUCTBHE MarHUTHOTO IOJIS Ha
OPOBOJHUK C TOKOM; 3aBUCHMOCTb
COIPOTUBJICHUS. IOJYNPOBOJHUKOB OT
TEeMIIEpaTypbl u OCBEILCHNUS;
3JIEKTPOMAarHUTHYO HHAYKIHIO;
PacIpOCTPaHEHUE 3JIEKTPOMArHUTHBIX

BBITIOJTHEHUS PAKTUYECKUX
3aHATUN

Iudpakuuio  CBeTa;  M3JIyYeHHWE U | BOJIH; JUCIEPCHI0, UHTEPHEPEHIIUIO U
MIOTJIOIIEHHE cBeTa aToMaMmH, | JU(QPaKIMIoO CBETa; U3Iy4deHHE W
JIMHEH4YaTele  crekTpsl;  (GoTtoaddexT; | moriomenne cBETa aToMaMH,
panoaKTHBHOCTD JIMHEeHYaTeIe cneKTpbl; GpoTodddexT;
PanoOaKTUBHOCTh
MIPUBOUTH pUMEpPHI OIIBITOB, | MIPUBOJUT MPUMEPEI OIBITOB, | BBIOJIHEHUS MPAKTHIECKUX

WUTIOCTPUPYIOIINX, YTO: HAOIIOACHUS U
SKCIIEPUMEHT  CIIy>)KaT OCHOBOW  JuIs
BBIJIBIDKCHUSI THIIOTE3 U IOCTPOCHHS
HAYYHBIX Teopui; 9KCIEPUMEHT
IIO3BOJISICT IIPOBEPUTH HUCTHUHHOCTbH
TEOPETUYECKUX BBIBOJOB; (hHu3mueckas
TeOpHs JaeT BO3MOXXHOCTh OOBSICHSTH
ABJICHNS TPUPOIBI M HAy4HbBIE (aKTHI;
¢usngeckas Teopus 1103BOJISIET
IPpEACKA3bIBATh (S1i(& HCHU3BCCTHLIC
SBICHUSI M MX OCOOEGHHOCTH; TIpH
OOBSICHEHUM  TPUPOAHBIX  SIBICHHUU
UCTIONB3YIOTCST  (PU3MYECKHE  MOJIEIIH;
OJIUH M TOT XK€ MPUPOJHBIA OOBEKT WU
SIBJICHUE MOXKHO HCCJIEZIOBAaTh Ha OCHOBE
WCTIONB30BAaHUSl  pasHBIX  MOJEJCH;
3aKOHBI (PU3UKH U (QU3NIECKUE TECOPHUH
MMEIOT CBOHM ONPEICICHHBIC TPAHUIIBI
MIPUMEHUMOCTH

WLTIOCTPUPYIOIINX, YTO: HAONIOCHHS
M OKCIIEPUMEHT CIIy’KaT OCHOBOH IS
BBIJIBIDKCHUSI THIIOTE3 W TTOCTPOCHUS
HAYYHBIX TEOPHIA; 9KCTIEPUMEHT
IIO3BOJIACT IIPOBEPUTH HUCTHHHOCTH
TCOPETUYCCKUX BBIBOJOB; (1)1/131/1‘1601(35{
TEOpUs JAET BO3MOXKHOCTH OOBSCHATH
SBJICHNS TPHUPOJBI M HayJIHBIE (DAKTHI;
(huzngeckas Teopus I103BOJISIET
MpEACKa3bIBATh CIe HCHU3BCCTHBIC
SABJIGHUSI M WX OCOOCHHOCTH; IIpU
OOBSICHEHUH  TPUPOMHBIX  SIBICHHUHA
UCTIONB3YIOTCS  (PU3UUECKHE MOJIEIH;
OJIMH ¥ TOT K€ MPUPOIHBII 00BEKT WK
SBJIEHHE MOXKHO HCCIIEAOBaTh Ha
OCHOBE HCTIOIb30BaHUS pa3HBIX
MoOJIeTIeH; 3aKOHBI bu3uKu u
(u3nUecKkue TEOpUM HMEIOT CBOHM
OIpeieJIeHHbIE TPaHUIIBI

3aHATUH
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MPUMEHUMOCTHU

ONUCHIBaTh (yHAAMEHTAIBHBIE OIBITHI,
OKa3aBlINE CYIIECTBEHHOE BIMSHUE Ha
pasBuTHe GU3NKA

onuchiBaeT (pyHAaMEHTAIbHBIE OIIBITHI,
OKa3aBlINE CYLIECTBEHHOE BIMSHHIE Ha
pa3BuTHE QUINKA

BBITIOJTHEHHS TIPAKTHIECKUX
3aHATHH

NMPUMCHATH MOJYYCHHBIC 3HAHUSA IJISA
peuicHusa (1)1/[3I/I‘ICCKI/IX 3aJga4

MPUMCHACT NOJIYYCHHBIC 3HAHUA T
peuicHus (1)I/I3I/I'~ICCKI/IX 3a1a4

BBITIOJTHEHHS TIPAKTHIECKUX
3aHATHH

ONpEeNeNsTh:  XapakTep  (HU3MYECKOro
mpomecca 1o rpaduky, —Tabmumie,
bopMmyIe; MPOLYKTHI SOCPHBIX PeaKuuii
Ha  OCHOBE 3aKOHOB  COXPaHCHUS
9NIEKTPUYECKOTO 3apsia K MacCOBOTO
quCcla

OMpeNeNsaeT: XapakTep (PUIUIECCKOro
mporecca 1o  rpaduky, TabmumIe,
thopmye; TIPOAYKTHI SIIEPHBIX
peakuuit Ha OCHOBE 3aKOHOB

COXpaHCHHS JJICKTPUYICCKOro 3apsga U
MacCCOBOI'O YHcCJia

BBITIOJTHEHHS TIPAKTHIECKUX
3aHATHH

HU3MEPSTh: CKOPOCTb, YCKOpeHHE
CBOOOJHOrO MajeHHA; MacCy Tela,
IUIOTHOCTb  BEIlleCTBa, CUIy, pPaboTy,
MOIIHOCTb, JHEpruio, KodddurmeHt
TpeHus CKOJIBXKEHUS, BIAYKHOCTb
BO3/lyXa,  YAENbHYI0  TEIJIOEMKOCTb
BEIIECTBA, YICIBHYIO TETUIOTY
TUIABIICHUS TbJa, JNEKTPUUECKOE
conpotusieHue, OJIC U BHYTpeHHEe
COIIPOTHBIICHHE HCTOYHHKA TOKa,
MOKa3aTenb TPEJIOMJICHHS  BEIEeCTBa,
ONTHUYECKYI0 CHIy JIMH3BI, JUIMHY

CBETOBOM BOJIHBI; MPEICTABIATh
pe3ynabTaThl W3MEPEeHUil ¢ y4eToM Hux
MIOTPEIIHOCTEH

uU3MepsieT:  CKOpPOCTb,  YCKOpPEHHUE
CBOOOZHOrO TMaJeHus; Maccy Telna,
IUIOTHOCTh BELIECTBA, CUILy, paboTy,
MOIIHOCTb, DHEPrHI0, KOIPPHUIUESHT
TPEHUS  CKOJBXKEHHS,  BIAXHOCTb
BO3/lyXa, YACNbHYIO TEIUIOEMKOCTb
BEILIECTBA, YICIBHYIO TETIIOTY
IUIABJICHHUS. ~ JIbJa,  DJICKTPHUUYECKOE
conpotusieHue, DJAC u BHYTpEeHHEe
CONPOTHBJICHWE  HWCTOYHHKA  TOKa,
MOKa3aTelab TPEJIOMIICHHS BEIIECTBa,
ONTHYECKYI0 CHIy JIMH3BI, JUIMHY
CBETOBOM BOJIHBI; MPEICTABIATH
pe3yabTaThl U3MEPEHUH C y4eToM HX
MOrpeIHOCTEN

BBINIOJTHEHUSI TPAKTUUECKUX
3aHATUN

MPUBOANUTH TPHUMEPBl MPAKTHUECKOTO
NpUMEHEHNsT  (U3UYECKUX  3HAHWI:
3aKOHOB MEXAaHHMKH, TEPMOJIWHAMHUKH H
JNEKTPOAUHAMUKHI B SHEPreTUKE;
Pa3IMYHBIX BUAOB 3IEKTPOMArHHTHBIX
W3TYYeHUH [UIsI PasBUTHA pPajguo- W

HOPUBOANUT HPUMEPBI IPAKTUYECKOrO
NpUMEHEHNS!  (QU3NYECKUX  3HaHMH:
3aKOHOB MEXaHHMKH, TEPMOJUHAMUKU U
SJEKTPOJUHAMUKA B DHEPIETHKE;
pa3sNIUYHBIX BUAOB JIEKTPOMArHUTHBIX
W3TY4eHUN Ui pasBUTHA paguo- H

BBINIOJTHEHUSI TPAKTUYECKUX
3aHATUHN

TEIeKOMMYHUKAIIH; KBAHTOBOW (M3UKH | TEIEKOMMYHHKAIUH; KBaHTOBOH

B CO3JaHMM SJACPHOH  DHEPreTWKH, | GU3UKM B CO3JAHUM  AJCpHOU

J1a3€pOB SHEPIETUKH, JIa3EPOB

BOCIIPMHHUMATh u Ha OCHOBE | BOCIPMHHUMAET u Ha OCHOBE | BBINOJIHEHHS IPAKTUYECKUX
IIOJIYYEHHBIX 3HAaHUN CaMOCTOATEIbHO | IOJIYYEHHBIX 3HAHUH CaMOCTOSATEIbHO | 3ausTHIA

OLICHUBATh nHPOPMAIUIO, | OLCHUBAET nHOpPMAIHIO,

copepkaiyrocsi B coobmenusx CMU,
HAYYHO-TIOMYJIIPHBIX CTaThsX;
UCIIOJIb30BaTh HOBbIE MH()OPMAIMOHHBIE
TEXHOJIOTUH JJIsl MOUCKA, 00paboTKu u
npeabsBIeHUsT HHQOpMAIUK 110 (HHU3KKE
B KOMITBIOTEPHBIX 0a3aX JaHHBIX U CETAX
(cetu UHTEpHETA)

coxepkamryrocs B coobmienmsix CMU,
HAy4YHO-TIOMYJISIPHBIX CTaThsIX;
HCIIOJIb30BATh HOBEIE
nH(QOpPMAaLMOHHbIE TEXHOJIOTHUH  JJIS
MOUCKa, 00pabOTKM M TpeNbsBICHUSI
nHpopmanuu o ¢dusnke B
KOMITBIOTEPHBIX 0a3aX JaHHBIX U CETAX
(cetn InTepHeTa);

HCTIOJIB30BaTh MPHOOPETEHHBIC 3HAHUS U
yMCHI/IH B HpaKTH‘IeCKOﬁ JACATCIBbHOCTHU
M IIOBCEIHEBHOM KU3HH JIJIS:
-00€ecrieyeHus 06e30macHOCTH
KU3ZHENEATENBEHOCTH B nporiecce
HCIIOIb30BaHUS TPAHCIIOPTHBIX CPEICTB,
OBLITOBBIX

HCHOJIB3YET HpI/I06peTGHHBI€ 3HAaHUA U
YMCHUA B HpaKTH‘IeCKOﬁ JCATCIBHOCTHU
n HOBCCHHCBHOﬁ KHU3HU I

-o0ecrieueHus 06€e30macHOCTH
KU3HENEATEILHOCTH B mporiecce
HCIIOIB30BaHMs TPAHCIOPTHBIX

CPEICTB, OBITOBBIX

BBITIOJTHEHUS PAKTUYECKUX
3aHATHN
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AIEKTPONPUOOPOB, CPEICTB PAIHO- 1
TEIeKOMMYHHUKAIIMOHHOH CBS3H;
aHaJM3a U OICHKH BIIMSHUS Ha OPTaHU3M
YEIOBEKA U IPYTHE OPTaHU3MbI
3arpsi3HEHUsI OKPY KaloIIei Cpepl;

- PaMOHANBEHOTO TPHUPOIOTIONE30BAHIS
1 3aIIUTH OKPYXKAFOIIEH Cpelbl;

- oTIpe/ieIeHns] COOCTBEHHOM MO3HIINU
IO OTHOIICHHIO K AKOJIOTHYECKIM
npoOJieMaM | IOBEJICHUIO B IPUPOTHOM
cpene

3JIEKTPONPHUOOPOB, CPEACTB PAANO- U
TEJNICKOMMYHHUKAIIHOHHON CBSI3H;
aHaJIM3a ¥ OLICHKH BIIMSHHS Ha
OpraHu3M 4YeoBeKa U Jpyrue
OpPTaHU3MBI 3arps3HEHHsI OKpY Karoiel
cpenpl;

- PalMOHAIBHOTO
MPUPOIOTIONB30BAHNUS U 3AIIUTHI
OKpYXarollei cpenpl;

- ompeeNeHUs] COOCTBEHHOH MO3UINN
10 OTHOIIECHHUIO K 9KOJIOTMIECKUM
pobaeMaM U MOBEICHHIO B
MIPUPOIHOI cpene
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