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1. OBIIASI XAPAKTEPUCTHUKA YUEBHOM JUCIUILIMHBI OY/I.120U3UKA
1.1. MecTo THCHMTJIMHBI B CTPYKTYpPe 00pa30BaTe/bHOI MPOrpaMMbl:
Juctunnnaa «®u3nka» BXoauT B o0meoopa3oBaTeabHblil yueOHbid muki I[TIIKPC kak
ob1mast yyeOHas TuCHUILINHA (IpoQHIIbHAS).

PaGouas mporpamMMa y4eOHOI AMCHHUIUIMHBI SBISETCS YaCThIO MPOrpaMMbl MOATOTOBKHU
KBaTM(HUIMPOBAHHBIX pabounx © ciayxammx 1o mnpodeccun: 18.01.27 Mammuuct
TEXHOJIOTUYECKHX HACOCOB M KOMIIPECCOPOB..

1.2. lleab ¥ NJIaHUpPYyeMble Pe3yJbTaThl 0CBOEHUS THCIUIIIMHBI:

Copepxanue nporpamMmbl «Pu3rKa» HaMpPaBICHO HA JOCTHXKEHUE CIETYIOIIMX IIeJIeH:
- OCBOCHHME 3HaHMU O (yHAAMEHTAIBHBIX (U3NYECKUX 3aKOHAX W IMPHUHLUIAX, JIEKAIUX B
OCHOBE COBpEMEHHOW (hM3MUeCKON KapTUHBI MHpa; Hanboyiee BaXKHBIX OTKPBITUSAX B 00JIACTH
(Gu3MKH, OKa3aBUIMX OMPEIEISAIONIee BIUAHUE HAa PAa3BUTHUE TEXHUKH M TEXHOJIOTMH; METOJax
HAy4YHOTO MO3HAHUS IPUPO/IBI;
- OBJIaJICHUE YMEHMSIMH IIPOBOAMTH HAOJIOJEHUS, IUIAHUPOBATh U BBIIOJHATH SKCIIEPUMEHTHI,
BBIIBUTATh TUIIOTE3bl U CTPOUTH MOJENHU, MPUMEHSATh MOJyYCHHbIC 3HAHUS MO (U3HKE s
OOBSICHEHUSI Pa3HOOOpa3HBIX (U3MYECKUX SIBICHUA ¢ CBOWCTB BEHIECTB; HPAKTUYECCKU
UCIONIb30BaTh  (PU3MYECKHEe 3HAHUSA; OIEHUBATh JOCTOBEPHOCTh ECTECTBEHHO-HAYYHOM
nH(bOpMAIHH;
- pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH B
nporecce NpuoOpeTeHus] 3HAHWKW W yMEHUH 1O (U3MKE C HCIOJIB30BAaHHEM pa3 JIMYHBIX
HMCTOYHUKOB MHGOPMAIIUN U COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJIOTHI;
- BOCIHMTAHHUE YOEKIEHHOCTH B BO3MOXHOCTH IO3HAHUS 3aKOHOB IPUPOJbI, HCIIOIb30BAHUS
JNOCTHMXKEHUM (U3UKU Ha O1aro pa3BUTHUS YEIOBEYECKOW IMBUIIM3AINKM;, HEOOXOJAUMOCTH
COTPYJHHYECTBA B IPOLIECCE COBMECTHOI'O BBIMOIHEHMS 3314, YBAKUTEJIBHOI'O OTHOLIEHUS K
MHEHMIO OINNOHEHTAa TMpH OOCYKACHWH TNPoOJIeM eCTeCTBEHHO-HAYUYHOTO COJIEpKaHMS;
TOTOBHOCTH K MOpPalIbHO-ITHUECKON OIIEHKE HCIOJb30BAaHUS HAayYHBIX TOCTHXKEHHUH, 4yBCTBa
OTBETCTBEHHOCTH 3a 3alLUTy OKPYXKaIOLIeH Cpebl;
- HCIOJIb30BaHUE TNPUOOPETEHHBIX 3HAHMW W yYMEHMH JUIsl pEeUIeHMs] NMPAaKTUYECKUX 3aaay
MIOBCEJJHEBHON JKM3HHU, oOecreueHus Oe30MacHOCTH COOCTBEHHOW JKHM3HHU, PAMOHAIBHOTO
MIPUPOIONOIB30BaHNUS U OXPAHBI OKPY’KaIOLIEH Cpeibl U BOZMOKHOCTh IPUMEHEHUS 3HAHUN TTPU
pelleHNH 33a]1a4, BOSHUKAIOLINX B MOCIEAYIOIEH TPodecCHOHATBHOM e TeTbHOCTH.

OcBoeHue coaepkaHusi yueOHOM AucuMIIuHbl «DPu3nKa» 00ecreynBaeT JOCTUKEHHE
00yYaroIuMHUCs CIeTYIOIUX PEe3YIbTaTOB:

JIUYHOCIHBIX

— YyBCTBO TOPAOCTH M YB@KEHHUS K HUCTOPUU M JOCTHXKEHMSIM OTE€YECTBEHHON (pu3HuUecKon
HaykH; (U3MYECKH T'PaMOTHOE MOBEJECHHE B MPO(ECCHOHATBLHON AESITEIbHOCTH U OBITY MpHU
oOpareHnu ¢ mpudopamu U yCTpOUCTBAMH;

— TOTOBHOCTh K MPOJIOJDKEHUIO OOpa30BaHMS M TOBBIILIEHUS KBaTU(pUKAUMU B W30paHHON
poeCCHOHATIBHON JIEATETLHOCTH U 0ObEKTUBHOE OCO3HAHUE PO (PU3UUECKUX KOMITETCHIIUN
B 9TOM;

— YMEHHE HCIIOJIb30BaTh JIOCTHKEHUS COBPEMEHHOM (QHU3MUECKOM Hayku M (PU3MUYECKHX
TEXHOJIOTUIM JUIsl TOBBIIIEHUS COOCTBEHHOIO HHTEJUIEKTYalIbHOIO pAa3BUTHS B BBIOpAaHHOM
npoecCHOHATLHOMN 1eATENbHOCTH;

— YMEHHE CaMOCTOSITeJIbHO JOOBIBaTh HOBBIE AJis ce0s (hu3MuecKue 3HaHUS, HCIOIb3Ys s
3TOTO JIOCTYIHbIE HCTOYHUKH UH(OPMAIIHH;

— YMEHHUE BBICTpauBaTh KOHCTPYKTHMBHBIE B3aMMOOTHOIICHUS B KOMaHJE MO PEIICHUI0 OOIINX
3ajay;

— YMEHHE YNPaBISATh CBOEH MO3HABATEIbHOU JESITENbHOCTHIO, IPOBOJUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO PA3BUTHS;

MemanpeoMemHblX.



— HMCTIOJIb30BaHUE PA3JINYHBIX BUJOB MO3HABATEIBHOM AESATEILHOCTHU ISl pelIeHUs (PHU3UUEeCKUX
3aja4, NMPUMEHEHHUE OCHOBHBIX METOJOB IO3HAHUS (HAONIOJEHHS, OIMHWCAHUs, H3MEPEHus,
9K GIEPUMEHTA) A1 U3YyUEHUs Pa3IMYHBIX CTOPOH OK Py Karomieid J1el CTBUTEIbHOCTH;
- UCIIOJIb30BAHUE OCHOBHBIX MHTEUIEKTYQJIbHBIX OIEpalldid: IOCTAaHOBKH  3aJayH,
(dbopMynupoBaHUs THUIOTE3, aHAIU3a M CHUHTE3a, CpaBHEHUS, 0000IEHHs, cHUCTeMaTH3alluy,
BBISIBIICHUS] NTPUYUHHO-CIICICTBEHHBIX CBS3€H, MOWCKA aHAJIOroB, (pOpMyTUpOBaHMS BBIBOJOB
JUIS U3YYCHHS Pa3IMYHbIX CTOPOH (PU3MUECKUX OOBEKTOB, SABJICHUN U MPOIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOUMOCTh CTAIKMBATHCS B MPOPECCHOHAIBHOMN cdepe;
- YMEHHE IeHepUpPOBaTh UJEH U ONPEICNIATh CPEJICTBA, HEOOXOAUMBIE JISl X Peallu3alliu;
YMEHHUE HCIIOJIb30BaTh Pa3IMYHble HMCTOYHUKHU JUIS TOJydeHus ¢uzndeckoil mHpopmarmm,
OLICHUBATH €€ JIOCTOBEPHOCTb;
- YMEHHME aHAJIM3UPOBAaTh M TMPEACTABIATh WHPOPMALMIO B pa3IMYHBIX BHJAX; YMEHHUE
nyOJIMYHO MPENCTaBIATh pPE3yJabTaTbl COOCTBEHHOI'O HCCIIENOBaHMUS, BECTH AHCKYCCHH,
JIOCTYIHO ¥ TAPMOHUYHO coYeTasl cofepxKaHue U (JOpMbl PEACTaBIIEMON HHPOPMALUY;
npeomMemHulx.
— c(hOpMHUPOBAHHOCTD MPEACTABJICHUN O PO U MecTe (U3UKH B COBPEMEHHOM HAy4YHOU
KapTUHE MHpa; MOHHUMaHHe (DU3MUECKON CYHIHOCTH Habo/aeMbix BO Bce JIeHHO sBieHMIA,
ponu ¢u3uku B popMupoBaHMHM Kpyro3opa M (yHKIHMOHAIBHOW T'PAaMOTHOCTH YelIOBEeKa s
pelIeHrs MPaKTUYECKHX 3a7ay;
— BJIaJICHUE OCHOBOIIOJIATAIOIIUMU (PU3NYECKUMU MOHATHIMH, 3aKOHOMEPHOCTSMHU, 3aKOHAMH U
TEOPHUSAMHU; YBEPEHHOE UCIIOIb30BaHKUE (PU3NUECKON TEPMUHOJIOTUN U CUMBOJIUKY;
— BIIQJICHUE OCHOBHBIMH METOJaMH HAy4YHOTO IIO3HAHMSA, WCHOJB3YeMBIMH B (DU3HKE:
HaOII0/IEHNEM, OMTMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;
— yMeHusi oOpabaTbIBaTh pe3yibTaThl W3MEPEHUH, OOHAPYXKHBATH 3aBHCUMOCTH MEXIY
(GU3NYECKUMHU BEIMYMHAMH, OOBSICHATH MOJTYYEHHBIE PE3YJIbTAThl U JIeNIaTh BHIBOJIBI;
— ¢(hOpMHUPOBAHHOCTh YMEHUS peliaTh PU3NYECKUE 3aauu;
— c(OopMHUPOBAaHHOCTh YMEHHUS MPHUMEHATh MOJIYYEHHbIE 3HAHMUS AT OOBSICHEHUS YCIOBHH
NpoTeKkaHus (U3MYECKUX SBICHUM B Npupoje, mpodeccuoHanbHOM cdepe W s NPUHATHUS
MIPAaKTUYECKUX PELIEHUI B IOBCEAHEBHON KU3HU;
— ¢(hOpMHUPOBAHHOCTh COOCTBEHHON MO3MIMM IO OTHOLIEHUIO K (pu3MuecKoil MHpopmanuw,
II0JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB.

B pesynbrare ocBOCHUS AUCITUTUTHHBI 00YJaIONTUHCS JOKEH 3HATH/MIOHUMATD:
- CMBICJ MOHATUH: (pu3nMUecKoe sBieHHe, (U3NYecKas BEeIMYMHA, MOJIENb, TUIIOTe3a, PUHIIHII,
MOCTYJAT, TEOpHs, MPOCTPAHCTBO, BpeMs, MHEpLUalbHas CHCTEMa OTCYEeTa, MaTepHhajbHas
TOUKa, BELIECTBO, B3aUMO/ICIICTBHE, UIeaTbHBIN I'a3, PE30HAHC, 3JEKTPOMAarHUTHBIE KoJaeOaHMs,
AJNIEKTPOMAarHUTHOE TI0JIe, AJIEKTPOMAarHWTHas BOJIHA, aTOM, KBaHT, ()OTOH, aTOMHOE sIJIpo,
ne(eKT Macchl, SHEPTHsl CBSI3U, PaIMOAKTUBHOCTb, HOHU3UPYIOILEe U3TydYeHue, IIaHeTa, 3Be3/1a,
rajakTuka, Becenennas;
- CMbICT (PU3UYECKHX BEJIMYUH: MepeMeleHne, CKOpPOCTh, YCKOPEHUE, Macca, CUIla, JdaBleHHE,
UMITYJIbC, paboTa, MOIIHOCTb, MEXaHM4YeCKas HHEPrusi, MOMEHT CHJIbI, IEPHOJ, 4YacToTa,
aMIUTUTY/1a KoJieOaHui, ATMHA BOJIHBI, BHYTPEHHSISI SHEPIUs, CPEeIHAs KMHETUYeCKas SHEprus
YacTHUIl BEIIEeCTBa, a0COIOTHAs TeMIlepaTypa, KOJUYECTBO TEIUIOTHI, YIE/IbHAas TEIIOEMKOCTb,
yaelbHas TEmIoTa MapooOpa3oBaHUs, YAeAbHas TEIUIOTa IUIABJICHUS, yJeNlbHAas TEIIoTa
CrOpaHHUs, D3JEMEHTAPHBIM DIEKTPUUYECKUM 3apsijl, HANPSHKEHHOCTh AJIEKTPUYECKOTO TOJ,
Pa3HOCTb MOTEHINAIIOB, dJIEKTPOEMKOCTh, SHEPT U AIEKTPUUYECKOTO MOJIs, CUIIA IEKTPUIECKOTO
TOKa, JIEKTPUYECKOE HaNpsKEHUE, JIEKTPUUECKOEe CONMPOTUBIICHHE, AJIEKTPOJBIIKYILIAS CHUIIA,
MarHMTHBIN NOTOK, MHAYKIMSI MarHUTHOTO MOJIs, UHAYKTUBHOCTb, SHEPTHsl MarHUTHOTO IOJIA,
MOKa3aTesb MPeJIOMIICHHUS, ONITUYECKAs CHJIa JIMH3bL;
- CMbICI (PU3MYECKUX 3aKOHOB, NPUHIMIIOB U TMOCTYNIaTOB ((OPMYJIHMPOBKA, T'PaHUIIBI
MPUMEHUMOCTH): 3aKOHbI TUHAMUKU HBIOTOHA, MPUHLUIIBI CYNIEPHIO3UIIMN U OTHOCUTEIBLHOCTH,
3akoH [lackans, 3akoH ApxuMmena, 3aKoH ['yka, 3aKOH BCEMHPHOIO TSATOTEHMS, 3aKOHBI



COXpPAaHEHUs HHEPrUH, UMIYJIbCA U JIIEKTPUYECKOrOo 3apsiia, OCHOBHOE YpAaBHEHHE
KMHETUYECKON TEOPUU ra30B, ypaBHEHHE COCTOSHUS UJI€aJbHOTO ra3a, 3aKOHbI TEPMOJIMHAMUKH,
3akoH Kynona, 3akon Owma s mnonHodM menu, 3akoH Jxoyns - JleHma, 3akoH
9JIEKTPOMArHUTHOW MWHAYKIIMHM, 3aKOHbI OTPAXKEHHMS U TMPEJIOMJICHUS CBETa, MOCTYIaThl
CHEIHaIbHON TEOPHUH OTHOCUTEILHOCTH, 3aKOH CBSI3U MAcChl U SHEPTHH, 3aKOHBI (oTod(deKTa,
noctynatel bopa, 3akOH pajMOAaKTUBHOIO pAaclajia; OCHOBHBIC IOJIOXKEHUS H3y4aeMbIX
(bu3MYeCKUX TeOpUil U UX PoJb B GOPMUPOBAHUN HAYYHOT'O MUPOBO33PEHHUS;
- BKJIQJ] POCCHIMCKUX W 3apyOCKHBIX yUYEHBIX, OKa3aBIIUX HAWOOJIbIIEE BIUSHUE HA PA3BUTHE
bu3uKH.

B pe3ynbrate 0CBOCHUS NUCIUTUTHHBI O0YYaIONIHIACS TOMKEH YMeTh:
- ONHUCBHIBaTb U OOBSACHATH pE3yJbTaThl HAOMIOJEHUI M SKCIEPUMEHTOB: HE3aBHUCHUMOCTh
YCKOpEHHUsI CBOOOJHOTO MaJEHUS OT MacChl MAJAIOLIEr0 Tejla; HarpeBaHWe ras3a IpH €ro
OBICTPOM CXKAaTUU U OXJIAXKJEHUE MPU OBICTPOM paCIIUPEHHUH; HMOBBIIICHUE NABJICHUS raza Mnpu
€ro HarpeBaHUU B 3aKPBITOM COCYJ€; OPOYHOBCKOE IBIKEHUE; SJIEKTPU3AIMIO TEJI MpPH HX
KOHTAKTE; B3aUMOJICHCTBHE MTPOBOJIHUKOB C TOKOM; JEHCTBHE MAarHUTHOT'O MOJsl HA MPOBOAHUK
C TOKOM; 3aBHCHMOCTb CONPOTHUBIICHUS TMOJYNPOBOAHUKOB OT TEMIEPATypbl U OCBEIICHHUS;
3JIEKTPOMArHUTHYI0 HMHAYKIMIO; PACIPOCTPAHEHUE SJIEKTPOMArHUTHBIX BOJIH; JHUCIIEPCHUIO,
uHTEpPEePEHINIO U JUPPAKIIMIO CBETA; H3TYICHHUE U TOTJIONICHIE CBETA aTOMAaMH, JIMHEHYaThIe
cnekTphl; GoTod(PPEKT; pagroaKTUBHOCTS;
- MPUBOJUTH IPUMEPHI OMBITOB, MILTIOCTPUPYIOIINX, YTO: HAOIIOACHUS U DKCIIEPUMEHT CIIyXKaT
OCHOBOMW JJIs1 BBIJIB)KEHHSI THUIIOTE3 U MOCTPOCHUSI HAYUHBIX TEOPUI; SKCIEPUMEHT IMO3BOJISET
MPOBEPUTh HCTHHHOCTh TEOPETUYECKUX BBIBOJOB; (HU3WYECKas TEOPHS JaeT BO3MOXKHOCTh
OOBSICHATh SIBIIGHUS TMPUPOJALI M HayuyHble (akThl; (u3uveckas Teopus IMO3BOJSET
MpEeACKa3bIBaTh €II€ HEM3BECTHBIC SIBICHUS U MX OCOOEHHOCTH; MPU OOBSICHEHUH MPUPOJIHBIX
SIBIIGHUW HUCTIONB3YIOTCA (PU3NYECKUE MOJIETH; OJMH U TOT K€ MPUPOAHBIA OOBEKT WU SIBICHUE
MOXHO HCCIIEIOBaTh Ha OCHOBE WCIOJB30BaHUSI PAa3HBIX MOJENeH; 3aKOoHBl (U3UKH U
(bu3nyuecKre TEOPUH UMEIOT CBOU OIpeIeJICHHbIE TPAaHHUIIbl TPUMEHUMOCTH;
- ONHUCHIBaTh (PYH/IAMEHTAJIbHBIE OIBITHI, OKAa3aBIIME CYIIECTBEHHOE BIUSHUE Ha Pa3BUTHE
¢bu3uku;
- MPUMEHSTH MOJyUYEHHbBIE 3HAHUS JJIs1 pEIICHHs] PU3MUECKHUX 3a/1a4;
- ONpeNeNsITh: XapakTep (PU3HUECKOro mpolecca mo rpaduky, tadbnuie, dopmyine; TPOAYKTHI
SIIEPHBIX PEAKIM Ha OCHOBE 3aKOHOB COXPAHEHHUS DJIEKTPUUECKOTO 3apsijia U MaCCOBOTO YHUCIIA;
- U3MEPATh: CKOPOCTh, YCKOPEHHE CBOOOJHOTO TaJCHHUS;, Maccy Teja, IUIOTHOCTh BEIIeCTBa,
CUIly, paboTy, MOIITHOCTh, SHEPTHIO, KOIPDUIIMEHT TPEHUsI CKOJBKEHUS, BIAKHOCTh BO3/yXa,
YVIEIbHYIO TEIIOEMKOCTh BEIIECTBA, YAEIbHYIO TEIUIOTY IUIABICHUS JibAA, SJIEKTPUUYECKOE
conporuBienne, OJC u BHYTpEeHHEE CONPOTUBIECHUWE MCTOYHHMKA TOKA, I0Ka3aTeib
MPEJIOMJICHUS BEILECTBA, ONTUYECKYIO CUJy JIMH3BI, JUIMHY CBETOBOM BOJIHBI, MPEICTABIATH
pe3yJIbTaThl UK3MEPEHUH C YUETOM MX MOTPENTHOCTEN;
- MPUBOANTH MPUMEPHI MPAKTHUECKOTO MPUMEHEHHUsT (PU3NYECKHX 3HAHUN: 3aKOHOB MEXaHHKH,
TEPMOJAVMHAMUKH W DJCKTPOJAMHAMHUKUA B JHEPreTHKE; Pa3IMYHBIX BHJIOB AJIEKTPOMATrHUTHBIX
W3Iy4YeHUN NN pa3BUTHS paaAvoO- M TEJICKOMMYHUKAIUW; KBAaHTOBOM (HU3WUKH B CO3AaHUU
SIIEPHOM YHEPTETUKH, JIA3€POB;
- BOCIIPUHUMATh U Ha OCHOBE TOJYYEHHBIX 3HAHHI CaMOCTOSITEIILHO OIEHUBATh HH(OPMAIIHIO,
comepxanrytocsi B coobmeHussx CMU, HaydHO-TIOMyJSPHBIX CTAaThsX; WCIIOJB30BATh HOBBIC
nH(OPMALIMOHHBIE TEXHOJOTHH MIJIs MOUCKa, 00paboTKM M MpeAbsBlIeHUs HHDOpMAIMH IO
(hu3MKe B KOMIIBIOTEPHBIX 0a3ax JaHHBIX U ceTsaX (cetu MHTepHeTa);
UCIONIb30BaTh MPUOOPETEHHBIE 3HAHUS W YMEHHS B TPAKTHUYECKON JEATEIBHOCTH U
ITOBCETHEBHOM KU3HM JUIS:
- obecrieueHusi OE30MACHOCTH JKU3HEIEATEIBHOCTH B TIPOIECCE MCIIONIB30BAHMS TPAHCTIOPTHBIX
CPEeNCTB, OBITOBBIX
ANEKTPONPUOOPOB, CPEICTB PAIUO- U TEICKOMMYHUKAIIMOHHOHN CBSI3H;



- aHajW3a W OICHKM BIUSHHS HAa OpPraHU3M YeJOBEeKa WM JPYrHe OpraHW3Mbl 3arps3HCHUS
OKpY>Karollen CpeJibl;

- PalMOHAIBLHOTO TIPUPOIOTIONB30BAHUS M 3aIIUTHI OKPY)KAIOLICH CPEIIbl;

- OIpenesieHUus] COOCTBEHHOM MO3HMIMU 10 OTHOLICHHIO K SKOJIOTMYECKHM IpolieMaM |
MOBEJICHHUIO B IIPUPOHOM cperie.

1.3. KosmmyecTBO 4acoB HAa OCBOEHHE MPOrPAMMBbI AU CHUILIHHBI:

MaKCUMaJIbHOW yueOHOU Harpy3ku obydaromierocs 180 yacos, B Tom uucie:

00s13aTeNbHON ayIUTOPHON yueOHOM Harpy3ku odyuaromierocs 180 yacos.



2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHO# padoThI

Bun yuedHoii padoThI

O0bem B yacax

MakcumajibHasi ydyeOHasi HAarpy3Ka (Bcero) 180
B TOM YHCJIE:

TEOPETHUUCCKHUE 3aHATH 91
MIPAKTUICCKHUE 3aHATHS 89




2.2. TeMmaTuuyecKuil IJIaH U coaep:xkaHue ydyeOHoi qucuumiaunbl OY .12 ®PU3UKA

HaumeHnoBanue pasaenos u Copep:xaHue y4edOHOTr0 MaTepHaJia, MPaKTHYeCKUe U JJa0opaTOpHbIe 3aHATHA Oobbem B
TeM Jacax
1 2 3

BBenenue Copep:xaHue y4edOHOTro MaTepuaJia 2
1.®u3uka-Hayka o mnpupoje. EcTecTBeHHOHay4HBIM MeTOJ] NMO3HaHMSA, €r0 BO3MOXKHOCTH U TPaHMIIBI 1
NpUMEHUMOCTH. MosienupoBanue GU3MYECKUX SBICHHUH 1 TPOLIECCOB.
2.Ponp skcmepuMeHTa U TEOpUM B IIpoliecce Mo3HaHMA Npupoisl. duszndeckue 3akoHbBl. OCHOBHBIE 1
9JIEMEHTHI (PU3NYECKON KapTHHBI MHPA.

Pasnen 1. MexaHHMKAa € 3JIeMeHTAMH TeOPHH OTHOCHTEJILHOCTH 33

Tema 1. Kunematuka Conepkanue y4eOHOr0 MaTepuaia
1.1.1.0THOCUTENBHOCTh MEXaHUYECKOTO NBUXKEeHHsI. CHCTEMBI OTCUeTa. XapaKTePUCTHKU MEXaHUIECKOTO 2
JIBIDKEHUS: IEpEeMeEIIeHUe, CKOPOCTh YCKOPEHHE.
IIpakTnyeckoe 3anaTHe Nel: 2
MexaHU4eCKOe JBUKCHUE.
1.1.2 Bunsl 1BrkeHHs (paBHOMEPHOE, PAaBHOYCKOPEHHOE) U MX Ipaueckoe OMUCcaHue. 1
1.1.3./IBmxeHHE O OKPYKHOCTH C TIOCTOSIHHOM 10 MOYJIIO CKOPOCThIO. LIeHTpoCcTpeMuTEIbHOE 1
YCKOPEHHE.
IIpakTnyeckoe 3anaTHE No2: 2
BI/IJII)I MEXaHHUYECCKOIo IBHXXCHHA.
1.1.4 TIpuHiun oTHOCUTENbHOCTH DifHIITeHA. CKOPOCTH CBETa B BakyyMe. PeIsITUBHCTCKUI 3aKOH 2
CIIOXKEHUSI CKOpPOCTeH. 3aKOH B3aMMOCBSA3H MacChl ¥ DHEPTUH (TPYNIOBast JUCKYCCHS).
IpakTuyeckoe 3ausaTue Ne3. 2
JIBrmXeHue Mo OKPY)KHOCTH C ITOCTOSTHHOM 10 MOAYJIIO CKOPOCTHIO

Tema 2. /lunamuka Coaep:xkanue yue0HOro MaTepuaJa

1.2.1.BzaumoneiictBue Ten. [IpuHiun cynepno3uuuu cui. 3akoHsl HeroToHa.

IIpakTnueckoe 3ansaTne Ned:
3akonsl HrroToHa.

1.2.2.Macca. [loHsITHE peNATHUBUCTKON MacChl. BB cHL 1
Tema 3.Cunsl B mpupoe Copaep:xanue y4eOHOro MaTepraJa

1.3.1.Cusibl B IpupoJie: yIpyrocTh, TPEHUE, CHIIA TSDKECTH (TPYIIIOBAast AUCKYCCHS).. 1

1.3.2.3aK0H BCEMUPHOTO TSTOTEHHSI. 1

IIpakTnueckoe 3ansaTHe NeS:
3aKOH BCEMUPHOIO TATOTEHUSI.

Bec Tema. HeBecoMocTs.

IIpakTnyeckoe 3anaTHe Ne6:
Bec Tema. HeBecoMocTs.

Tema 4. 3akoHBI COXpaHEHHUS B Copaep:xanue y4eOHOr0 MaTepHaJia

MeXaHHKe 1.4.1. iMmynbe Tena. 3aKoH COXpaHEHHs UMITyJIbca. PeakTHBHOE JBM)KEHHE. 1

IIpakTnueckoe 3ansaTHe Ne7: 2
3aKoH COXpaHEHHS HMITYJIbCa.




1.4.2.Pabora, MomHOCTh. MexaHnuecKast JHEprus. 3aKOH COXPAHEHUS] MEXaHHMYECKOH SHEepIuu.

IIpakTnyeckoe 3anaTue Ne§: 2
PaboTa, MOIIIHOCTS.
IIpakTuyeckoe 3ansaTHe Ne 9: 2
3aKOH COXPAHEHMSI MEXaHIMIECKOI YHEPTHH.
Ipaxkruyeckoe 3anaTue Ne 10. KonrponpHas padora Ne | mo teme «MexaHnkay (C HCIOJIB30BAHUEM 2
nporpammsl 17t 9BM «Cuctema noiepkku yaeGHoro mporecca Educony)

Pazgen 2. MousiexyasipHasi pu3NKa U TEPMOJTHHAMHKA 50

Tema 1 .OcnoBst MKT Copaep:xanue y4eOHOr0 MaTepHaJia
2.1. 1.0cuornsle nonoxennst MKT. Macca u pa3mepbl MOJIEKYII. 2
IIpakTnyeckoe 3ansTue Nell: 2
Macca u pazmMepbl MOJIEKYJL.
2.1.2.00bsiCHEHHE arperaTHBIX COCTOSIHUI BEUIECTBA HA OCHOBE aTOMHO- MOJICKYJISIPHBIX MPEICTABICHUA. 2
2.1.3.Vneansublii ras. JlaBnenue rasa. 1
IIpakTHyeckoe 3ansaTHE Nel2: 2
JlaBrneHue rasa.
2.1.4.0cuoBHoe ypaBHeHne MKT ra3os. Temreparypa u TeIioBoe paBHOBECHE.
IpakTuyeckoe 3ansaTe Nel3:
OcnoBHoe ypaBHeHHe MKT rasos.
2.1.5.YpaBuenue Menneneena - Knamneiipona.
IIpakTnyeckoe 3ansiTue Nel4: 3
Ypasuenue Menneneena - Knaneiipona.
2.1.6.30mporiecchl U X rpauKH. 1
IIpakTnyeckoe 3anaTHe Nel5: 2
N3onpoueccsr.
JlaGopaTopHoe 3ansitue Nel: 2
«OmnpeesieHre py OMOIIN HEOOXOMMBIX N3MEPEHUH U pacyeTOB MacChl BO3yXa B KJIACCHOH KOMHATE».
[pakruyeckoe 3anatue Ne 16. KonrTpoapHass paGora Ne2 mo teme «OcHoBer MKT» (c 2
Ucnonp30BaHueM nporpammsl st 9BM «Cucrema moanep:xku ydeOHoro mpouecca Educony)

Tema 2. OcHOBBI Copaep:xanue y4eOHOr0 MaTepHaJia

TEPMOJIUHAMUKU 2.2.1BHyTpeHHss 3Heprusl. 1
IIpakTHyeckoe 3ansTHe Nel7: 2
BHyTpeHHsIs 3HEprHUs.
2.2.2.Pabora raza. KommuectBo TeruoTsl. 1
IMpakTuyeckoe 3ansaTue Nel8: 2
PaboTa rasa.
IIpakTHyeckoe 3ansTHe Nel9: 2

KomamdecTtBo TeminoTsl.
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2.2.3.I1epBblil 3aKOH TEPMOANHAMHUKH.

IIpakTuyeckoe 3anaTue Ne 20: 2
IlepBbIii 3aKOH TEPMOJUHAMUKH.
[IprmeneHne nepBoro 3aK0Ha TEPMOJMHAMUKH K H30TpoIieccaM. AnadaTHBIH mpomecc. 1
Heo6paTtumMocTh TEIUIOBBIX MPOIIECCOB U 2 3aKOH TEPMOJHHAMHKH. 1
TennoBsle ABUraTenu U oxXpaHa okpyxatomieit cpenst. KII/] TemnnoBeix ABUraTeiei. 2
Mpakruyeckoe 3ansaTHe Ne21: 3
KIIJI TerioBeIX ABUTATEIICH.
Tema 3.ArperaTHplecOCTOSTHUS ConepxaHue y4eGHOT0 MaTepuaJja
BeIlleCTBa U MX (azoBble 2.3.1. HacwlleHHbIC ¥ HEHACHIILIEHHBIE apbl. BiaxxHOCTh Bo3nyxa. [loBepXHOCTHOE HATSHKEHHE U 1
Hepexoabl CMa4yMBaHHE.
JlabopaTopHoe 3ansitue Ne2: 1
«OmnpeneneHre OTHOCUTEIPHON BIAXKHOCTH BO3yXa»
IpakTHyeckoe 3ansTHE Ne22: 2
JlaBreHue rasa.
2.3.2.MexaHUYeCKHe CBOMCTBA TBEPIBIX TEIl. 1
2.3.3. AMopdHBIe BemecTBa U JKUAKHE KPUCTAILIHI. 1
IIpakTuyeckoe 3ansitme Nt 23. KonrposbHas pabora Ne3 mo teme «OCHOBBI TEpMOJMHAMMKY. 2
ArperaTHble COCTOSIHMA BelllecTBa» (C HCMONb30BaHHEM mporpaMMel it OBM «Cuctema mojaep:kku
yuebHoro npoiecca Educony)
Pasnen 3. OCHOBBI )JIEKTPOAMHAMUMKH. 53
Tema 1.OnexTpuueckoe mone Copep:xaHue yueOHOro MaTepuaJa
3.1.1. B3aumopaeicTBre 3apsDKEHHBIX TeJl. DICKTPUICCKHUN 3apsiI. 1
3.1.2.3ak0H coxpaHCHHS SIEKTPUICCKOTO 3apsja. 1
3.1.3. 3akon Kymona. 1
IpakTHyeckoe 3ansTHe No24: 1
3axon Kynona.
3.1.4. DnexTpryecKoe IoJje M ero HalpspKeHHOCTh, ToTeHHan. [loreHnnan moinst. Pa3HOCTh MOTEHIMANIOB. 1
3.1.5.Ipunnun cyneprosuiuu nojei. I'padgudeckoe n300pakeHue mojeu.
3.1.6.ITpOBOIHMKH M JAUDIICKTPUKH B IJIEKTPUUECKOM IOJIE. 1
3.1.7. DnexTpoemMKocTb. KoH/IeHCATOPHI ¥ NX IPUMEHEHHUE
[pakTHyeckoe 3ansiTHe Ne25:
DIIEKTPOEMKOCTb.
IIpakTunyeckoe 3anaTHe Ne 26. Konrpoasnas padora Ne 4 o Teme: «DIEKTPUIECKOE MOTIEH»
Tema 2. 3aK0OHBI ITOCTOSIHHOTO 3.2.1. TToCTOSIHHBIH AJIEKTPUUECKUI TOK U €T0 XapaKTePUCTHKA. Y CIIOBHS CYIIECTBOBAHHS TOKa. 1

TOKa

3.2.2. 3akon Oma ay1st y4acTKa ey,

11



3.2.3. HOCJ’IGL[OBaTeHLHOG U1 MapajijieJibHOC COCANMHCHUC TPOBOJHNKOB.

3.2.4. Croponnne cwibl. D/IC. 3akor Oma 11 TOTHOH LeIT .

3.2.5. PabGora 1 MOIIHOCTE TOKA. TeIIoBoe neiicTBrE TOKA.

JlaGopaTopHoe 3ansiTHe Ne3:
«OmnpeeneHne yAEIbHOTO CONPOTHBICHHUS POBOJIHUKAY.

RN e

JlaGopaTopHoe 3ansiTHe Ne4:
«Mzmeperne D/1C v BHYTPEHHETO CONMPOTUBIICHHS HICTOYHNKA TOKAY.

JlabopaTopHoe 3ansitue NeS:
«Pacuet 00mIero CONPOTUBICHNUS MTOCIEOBATEIBHO COCTMHEHHBIX PE3UCTOPOBY.

JlabopaTopHoe 3ansitue Ne6:
«Pacuet 0011ero CONpOTUBICHNUS NAPAIECTHHO COSANHEHHBIX PE3UCTOPOBY.

JlaboparTopHoe 3ansitue Ne7:
«VI3Mepenne MONTHOCTH JIAMIThl HAKATHBAHHSY.

IpakTuyeckoe 3ansaTHe Ne27:
3akon OMa 111 yyacTKa UenH.

IpakTuyeckoe 3ansaTHe Ne28:
[NocnenoBarenbHOE U MApAIUICIIBHOE COSANHEHHE IPOBOTHHKOB.

IIpakTuyeckoe 3ansaTHe No29:
3axoH OMa A7l TOJTHOM IIeTIH.

IIpakTuyeckoe 3anaTue Ne 30:
Pa6oTa 1 MOIIHOCTS.

Mpakrnyeckoe 3ansaTe Ne 31:
Konu4ecTBO TEIUIOTHI, BBIACIAEMOTO MPU MPOXOXKICHUH HJICKTPHYECKOTO TOKA.

IIpakTnyeckoe 3anaTHe Ne 32. KouTpoasHnas padora Ne5 o reme ««3aKOHBI TOCTOSHHOTO TOKay.

Tema 3. DnekTpuuecKuil TOK B
pa3IMYHbIX cperax

Coaep:xkanue yue0HOro MaTepuasa

3.3.1. IonynpoBoauuku. CoOOCTBEHHAs M IPUMECHAs IIPOBOJMMOCTD MOJYIPOBOJIHUKOB.

3.3.2.IlonynpoBoAHUKOBHIH Aro. [1oIypOBOAHUKOBEIE TIPUOOPEI.

3.3.3. Dnekrpuyeckuii ToKk B razax. HecaMOCTOSTENBHBIH M CaMOCTOSTENbHBIA pa3psia. Buabl ra3oBbIx
paspsioB. [Tnazma. DiekTpudeckuii TOK B BaKyyMe.

3.3.4. DnekTpuyeckuii TOK B pacTBOpaXx M  paciulaBax  dJIEKTPOJHUTOB.  3aKOH JIIEKTPOJIH3a.
IIpumeHeHue 31eKTpoiInsa.

ITpakTuyeckoe 3anaTHEN233:
3axon @apajes UIsI AIEKTPOIN3A.

Tema 4.MarautHoe mose

Copep:xaHue y4eOHOr0o MaTepuaJia

3.4.1. MaruuTtHoe 1oJie Toka. BekTop MarHuTHON MHAYKIMU. JIMHUM MarHUTHOM MHIYKIIHH.

3.4.2. JleficTBHEe MarHUTHOTO TIOJIS1 HA TIPOBOJJHUK C TOKOM. 3aKOH AMriepa.

3.4.3. JleficTBHEe MarHUTHOTO TOJISL HA ABMKYIIHics 3apsin .Crna Jlopenna.

3.4.4. MarauTHble CBOWCTBA BELIECTBA.

PR -
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IIpakTuyeckoe 3anaTue Ne 34:
Cuna Awmnepa.

IIpakTuyeckoe 3anaTue Ne 35: 1
Cuna Jlopenta.
ITIpakTuyeckoe 3anaTHe Ne36: 1
Pemenne rpadmueckux 3a7ad Ha HAXOXKACHUE HANIPABJICHHUS CHI AMIIEpa
IIpakTHyeckoe 3ansTue Ne37: 1
Pemmenne rpaduueckux 3a1a4 Ha HAXOXK/ICHUE HanpasiaeHus cui JlopeHna.

Tema 5. DnexTpoMarauTHas ConepxxaHue y4eGHOro MaTepHaJja

MHITY KIS 3.5.1. DneKkTpoMarHuTHas HMHAYKIMS. BHUXpPEBOE DIICKTPHYECKOE II0J€. 3aKOH  DIEKTPOMATHHUTHOM 1
naaykuu. ITpasuiio Jlenna.
3.5.2. Camounaykius. THIyKTUBHOCTE. DHEPrUsi MArHUTHOTO MOJIS. 1
JlaGopaTopHoe 3ansitue Ne 8 1
«V3yueHne ABICHUSI HICKTPOMarHUTHON MHIYKIUI
IIpakTuyeckoe 3ansaTue Ne 38: 1
3aKOH JIEKTPOMArHUTHOM WHIIyKIIUH.
IIpakTuyeckoe 3anaTHeN39: 1
CaMOUHIYKIMSI U MHAYKTUBHOCTb.
Ipakruyeckoe 3ansaTue Ne 40: 1
OHeprusi MarHUTHOT'O T1OJISI.
IIpakTnyeckoe 3ansTue Ne 41: 1
ITpaBuwiio Jlenna.
IMpakTuyeckoe 3ansaTue Ne 42. Konrpoasnasi padora Ne 6 o teme «MarHuTHoe 1oue. 2
DJIeKTpOMAarHUTHAs MHIYKIUS).

Pa3nea 4. KoJie6anusi 1 BOJTHBI. 30

Coaep:xkanue yueOHOT0 MaTepuaa

Tema 1. KoneOaHusI 1 BOJTHEIL.
4.1.1. Mexanndeckue koneOanmst. MexaHHdecKue KOJICOaHUS 1 X XapaKTePUCTHUKH.
4.1.2. Mexanu4ecKuii PE30HAHC. 1
4.1.3. BosHbI 1 MX XapaKTepUCTUKHU. BUbI BOJH, ypaBHEHHE TUIOCKOH BOJHBL. 1

Tema 2.O1eKTpOMarHuTHbIE Copep:xanue yueOHOro MaTepHaJa

KoJIeOaHUs ¥ BOJIHEL. =
4.2.1. KonebarenpHoe aBmkeHue. KoieOaTembHBIA KOHTYD.
4.2.2. CBOOOTHBIC 3JIEKTPOMATHUTHBIC KOJICOaHUS.
4.2.3. BeIHYX/ICHHBIE DJIEKTPOMArHUTHbIE KoJeOaHusl. 1
4.2.4. Arokonebanus. 'eHepaTop He3aTyxaloMmKX KojeOaHNi Ha TPaH3UCTOPE. 1
4.2.5. JleficTBytomye 3Ha4€HHsI IEPEMEHHOTO TOKA M HAIIPSKEHUSL. 1
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4.2.6. KonzeHcaTop u KaTylika B eI IEPEMEHHOI'0 TOKa. DJIEKTPUYECKUI pEe30HaHC. 1
4.2.7. Tpauchopmatop. [lepenada 3meKTpOIHEPTHH U €€ UCTIONB30BaHIE. 2
4.2.8. DeKTpoMarHuTHOE TOJIe U 3JIEKTPOMATHUTHBIC BOJHBI. 1
4.2.9. CkopoCTh 3J€KTPOMAarHUTHBIX BOJH. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH. 1
4.2.10. Uzo6perenue pagno A.C. IlonoBsiM. [IpHHIMIBI pagnOCBsI3U U TEIEBUICHHUS. 2
IIpakTuyeckoe 3anaTue Ne 43: 1
«JlelicTByrOIMe 3HAYECHUS] CHUIIBI TOKA M HANPSKEHHSD».
IIpakTnyeckoe 3anaTHE Nt 44: 1
Tpancpopmatop.
IIpakTnyeckoe 3anaTHe Ne 45. KonTpoasHas padora Ne7 no reme «MexaHudeckue u 1
JJIEKTPOMArHUTHBIE KOJICOAHHS Y BOJTHBI.
Tema 3. BonHoBas onTuka Conep:xanue yue0HOT0 MaTepuasa
4.3.1. DnextpoMaruuTHas Teopus cBera. CKOPOCTb CBETA. 1
4.3.2. CBeTOBOI1 ITIOTOK M OCBEIEHHOCTb. 1
IIpakTuyeckoe 3anaTHe Ne 46: 2
CBETOBOM MOTOK M OCBEUIEHHOCTb.
4.3.3.3aKk0HBI OTpaXXeHUs U mpejoMieHus. [1odHOe oTpakeHHe CBeTa. 1
IIpakTnyeckoe 3ansTue Ned7: 1
3aKOHbI OTPAXKEHUsI U NIPEJIOMJICHHUS CBETA.
4.3.4. Unrepdepenuus cpera. 1
4.3.5. Indpaxuus ceera. [{udpakiioHHas penerka. 1
4.3.6. [lonapuzauus ceeta. JJucnepcus caerta. 1
4.3.7. Bunel CHEKTPOB, CIIEKTPAIBHBIN aHAIN3. 1
4.3.8. lllkana 5JEKTPOMArHUTHBIX H3JIyYCHUIH. 1
IpakTuyeckoe 3anaTne Ne 48. KourpoabHasi padora Ne 8 mo reme «BonHOBas onTukay. 1
Pazgen S. KBanroBas ¢pusuka 10
Tema 1. KBantoBas onTtuka Copep:xanue yueOHOro MaTepHaJa
5.1.1. I'mnore3a Ilnanka. Buemnuit n BHyTpeHHUH hoTOdddexT. TexHmueckne yCcTponcTBa, OCHOBAHHBIE 1
Ha MCToIbp30BaHNM GoTodrddexra.
IpakTuyeckoe 3ansaTHe Ne49: 2

®doTtosstekTpuaeckuii 3hdexT.
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5.1.2. ®oroH. BoHOBBIE M KOPIYCKYJISIPHBIE CBOMCTBA CBETA.

5.1.3. JlaBiieane cBeTa. XHUMHYSCKOE ACHCTBHUE CBETA.

Tema 2. dusnka atoma u
aTOMHOTO s1/Ipa

Coaep:xaHue y4eGHOro MaTepuaja

5.2.1. Ctpoenue aroma: miaHeTapHas MoJiedb U MoJeNb bopa. 1
5.2.2. IlornoueHue U UCIyCKaHUe cBeTa aToMoM. KBaHTOBaHUE 3HEpruu. 1
5.2.3. IlpuHIun neiicTBUS | CHOJIB30BAaHUS JIa3epa. 1
5.2.4. Crpoerne atomHOTO siapa. Vzotomnsl. DHeprus cBs3u. CBsA3p MAacChl M SHEPTHH. 1
5.2.5. PaguoakTuBHBIE M3Ty4eHHS U UX CBOMcTBa. buojormueckoe nefcTBHE paglOaKTHUBHOTO H3IIyYCHHS 1
(aHanu3 npou3BOCTBCHHBIX CUTYAIHH).
5.2.6. SlnepHubiit peakTop. SlnepHast sHepreTHka. 1
IIpakTnueckoe 3anaTHe Ne 50. Konrpoasnas padora Ne 9 o reme «®Pu3uka aToMa U aTOMHOTO Spay. 1
Pasnea 6. CoBpeMeHHasi HayyHasi KapTMHa MHUpa 2
Tema 1. CoBpemeHHasi Hay4Has Coaep:xkanue yueOHOro MaTepuaJa
KapTHHA MHpa
6.1.1. CoBpeMeHHas Hay4yHas KapTHHA MUpPA U ee 3Tanbl. HaydHble T'MIIOTEe3Bl. 1
6.1.2. ®usnygeckue 3aKOHBI U TPAHUIIB X TIPUMEHUMOCTH. 1
Bcero 180
Ipome:xkyToUuHasi aTTeCTALNS:
muddepeHpoBaHHbIN 3a4eT 1 cemecTp
HK3aMEH 2 ceMecTp
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TeMbl HHANBUIYATBHBIX MPOEKTOB:

DJeKTpOMarHuTHas IyliKa

OmnpezeneHne Macce aTMOC(ephl 3eMIIH U IPYTHUX IIaHET
Teiizep

CBOOOTHBIC 1 BBIHYXICHHBIC KOJcOaHUs

Nzydenue konebannii "aHU30TPOITHOTO" MasTHHKA
MexaHnueckuii 4acToToMep

OmnbiTel MaHzenpITamMa

WurtepdepeHnys 3ByKOBBIX BOJIH

[Tapamerpuueckue KonaeOaHus

0. M3mepeHue CKOPOCTH 3BYKa B BO3/yXE U B ra3ax

11. M3ydeHue LEHTPUPOBAHHBIX ONTHUYECKUX CHCTEM

12. WccnenoBanue uHTEpGEPEHIIMN CBETA

13. HccnenoBanue qudpakiiui CBETa

14. PaccesHHE Ia3epHOTO H3ITYUCHUS.

15. TemutoBbIe SKpaHbI

16. Ena n3 MEUKpOBOJIHOBKH: MOJIb3a MU Bpe.?

17. 3apoxaeHue M pa3BUTHE HAYYHOTO B3IUIAAA HA MHP

18. Cuipl B MEXaHUKE.

19. Jedopmanus u cuia yupyrocTy.

20. Cwiia TpeHus.

21. 3aKoHbI COXpaHEHHs B MEXaHHKe.

22. 3aKkoH COXpaHEHHs] UMITYJIbCa.

23. 3aKoH COXpaHEHHs FHEPTHH.

24. AOGCONIOTHO TBEPJOE TEJIO U BHJBI €T0 JIBHKEHHSI.

25. PaBHOBecue TBeppIX Tel. Busl paBHOBecHs.

26. Mexanuka nedopMupyeMbIX Tel. MexaHn4ecKrue CBOWCTBA TBEPBIX TeEI.
27. T'maponmHaMuKa.

28. OCHOBBI MOJIEKYJIIPHO-KHHETHUECKOH TEOPHUH.

29. Ta30BbIC 3aKOHBI.

30. Bryrpennss sneprus. CriocoOsl HI3MEHEHUs] BHYTPEHHEH SHEPTUH.
31. TemsoBble ABUrATEIN.

32. ABTOMOOWJIb ¥ SKOJIOTHSI.

33. TIpOBOAHUKH B 3JIEKTPHUYECKOM MOJIE.

34. Tlorenuuan. Pa3HOCTh TOTEHIIMAIOB.

35. DKBHINOTEHIMAJbHBIE TIOBEPXHOCTH

36. DnekrpoemkocTs. KonjeHncaropsl. [IpuMeHeHe KOHAEHCATOPOB.
37. Bxnag M.B. JIoMOHOCOBBIM B HayKy.

HooNoookwhE
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3. YCJIOBUSA PEAJIM3ALUU TPOT'PAMMBI TINCHUIIJINHBI

B nensix peanuzanuu KOMIIETEHTHOCTHOTO MOAX0/a NpH u3ydeHun aucuuruinasl OY 1,12
®u3rKa KCIOJIB3YIOTCS aKTUBHBIE (OPMBI MPOBEACHUS 3aHATHI C MPUMEHEHHUEM JJIEKTPOHHBIX
00pa30BaTeNbHBIX PECYPCOB, ICTOBBIX H POJIEBLIX UTP, HHIAWBHYATbHBIX U IPYIIIOBBIX MPOCKTOB,
aHaJIM3a MPOU3BOJICTBEHHBIX CUTYAIUl, TPEHUHIOB, TPYIIIOBBIX IUCKYCCHI.

[Ipumenenne Ha y4eOHOM 3aHATUM HMHTEPAKTUBHBIX (HOpM pabOThl, CTUMYIUPYET
MO3HABATEJIbHYI0 MOTHBALIMIO 00YYaIOIIUXCsl, TIOMOTraeT MOAAep>KaTh MOTUBAILIUMIO O0YUYaIOLIUXCS
K TIOJIYYCHUIO 3HAHWW, HANAQ)KUBAHWIO IMMO3UTHUBHBIX MEXKINYHOCTHBIX OTHOIICHUH, MOMOTAeT
YCTaHOBJCHHIO  J0OpokenaTenbHOM — atmocdepsl.  MHumumpoBanue M MOJIJEPIKKA
MCCJICIOBATEILCKOM IeATEIFHOCTH 00YUAIONUXCS B paMKax peaan3allii IMH HHIUBUIYaTbHBIX H
TPYOIOBBIX  HCCIEIOBATENLCKUX  IMPOEKTOB, JIa€T  BO3MOXHOCTH  NPUOOPECTH  HaBBIK
CaMOCTOSITEIILHOTO PEIICHHS] MPOOJIEMbI, HABBIK T€HEPUPOBAHUS U OPOPMIICHUST COOCTBEHHBIX
u7ei, HaBbIK YBAXKUTEJIBHOIO OTHOUICHHS K YY>KUM HJESM, HaBBIK MYOJIMYHOTO BBICTYIUICHUS
nepes ayaJuTOpUeH, apryMEeHTHPOBAHUS M OTCTAUBAHUS CBOCH TOYKHU 3PCHHUS.

JIJ1si IO3UTUBHOTO BOCHPUATHUS OOYyYaroOIIMMHCS TPEeOOBAHUN TMPENoJaBaTels, MPUBJICUCHUS UX
BHUMaHUsI K OOCYXJIaeMOH Ha 3aHATHH HH(DOpMAIMK, AKTUBH3AMH WX I03HABATEIHLHOM
NESTENIbHOCTH Ha  y4eOHBIX 3aHATUSAX MEXKAY I[pernojaBaTeieM U OO0y4arou[uMHCS
YCTaHABIIMBAIOTCS JOBEPUTEIIbHBIC OTHOIIICHUSI.

Ha y4yeOHOM 3aHATHH COONIOAAIOTCS OOLIENPUHATHIE HOPMBI MMOBEACHUS, IIPAaBUIa OOIIEHUS CO
CTapmuMu  (IIperojaBaTesieM) W CBEpCTHHKaMH (OOYYalOIUMHKCS), TPUHIUIB  y4eOHOM
JTUCIUILIMHBI U CAMOOPTaHU3aLINH.

3.1. TpeGoBaHusi K MUHUMAJBLHOMY MATEPUAJIBLHO-TEXHUYECKOMY O0ecredeHHI0

KaGuner ®us3uku i npoBeieHns JUCIUILIMHAPHON MOATOTOBKH, JIEKIIMOHHBIX (TEOPETUYECKHUX)
U TIpaKTHUecKuX 3ansaTii, Ne304.

OcHameHHoCTh 000py1OBAHHEM:

VYueOHast MeOelb: CTOJIBI, CTYJIbSI, TOCKAa METIOBAsI.

[TepcoHanbHBIN KOMIBIOTEP, TPOEKTOP, IPUHTEP, IKPAH HACTCHHBIN.

Ilepeyenn yueOHO-HATISIAHBIX MIOCOOMIL:

KomrmuiekT yueOHO-HarISIHBIX TOCOOHIA 110 aCTPOHOMUH.

IIporpammHoe o0ecnieueHue:

Microsoft Windows

Microsoft Office Professional Plus

Enunas xomnekuust nudpoBsIx 00pa3oBaTeIbHBIX PECYPCOB - CBOOOAHO-pacpocTpansemoe [10;
Zoom

3.2. UudopmanuonHoe odecriedeHne 00yueHust

Hns peanuzaruu mporpaMmbl Y9eOHOW TUCHUIIIAHBI OMOIMOTEUHBbIN (HOHJI MMEET IeYaTHBIE,
AIIEKTPOHHBIE 00pa3oBaTeIbHbIe U HHPOPMAIIHOHHBIE PECYPCHI.

3.2.1. OcHOBHbBIE HCTOYHUKH

1. KacesnoB, B. A. ®usuka. 10 xmacc. ba3oBelii ypoBeHb : yueOHHK ISl 0011€00pa30BaTEIbHBIX
yupexxnenuii / B. A. KacbsiHOB. - 4-¢ u3j., crepeortnir. - M. : JIpoda, 2019. — 301 c. - ISBN 978-
5-358-17521-1.

2. KacpsroB, B. A. ®wusuka. ba3oBbnii ypoBenb. 11 xi. : : y4eOHUK it 00pa30BaTENbHBIX
yupexaenuit / B. A. Kacbanos. - M. : [Ipoda, 2019. - —288 c. - ISBN 978-5-358-17773-4
JlonoTHUTEeIbHbIE HCTOYHUKHI

1. Bacunbes, A. A. @usnka : yue6.mocobue mist CIIO / A. A. Bacunbes, B. E. ®denopos, JI. /1.
XpamoB. — 2-e u3J., ucnp. u jgorn. — M. : U3garensctBo Opaiit, 2018. — 211 ¢. — (Cepwus :
[Tpodeccuonansuoe ob6pazoBanue). — ISBN 978-5-534-05702-7. — Pexum npoctyna
:‘www.biblio-online.ru/book/OFDD4E6F-2916-436E-8A27-B851F461AE6GB.

2. bopnoBckuii, I'ennagnii AnexkceeBud. @usuka B 2 T. Tom 2 : yuebnoe mocobme mis CIIO
[Tekct : DnekTpoHHBIN pecypc] : YuedHnoe nocobue / I'. A. bopaoBckuid. - 2- u3., UCIp. U JIOII. -
Onektpon.gan.col. - M : HzpmarensctBo IOpaiit, 2018. - 299 c. - (IlpodeccuonanpHoe
obpazoBanue). - http://www.biblio-online.ru/book/C7D7E339-3E3F-44F3-967F-F6A2021E7237
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3.2.2. ba3bl JaHHBIX U MH(OPMALITUOHHBIE pecypchl ceT UHTEepHeT

1. DnexTpoHHO-0MOIMOTEYHAs cucTeMa (0OecreunBaroas J0CTyIl, B TOM YUCIIE K
npodecCHOHATBHBIM 6a3aM JaHHBIX) «DJIeKTPOoHHOro n3gatenscTBa KOPAWTy». Anpec caiira -
wwwe.urait.ru, https://www.biblio-online.ru

2. DIIeKTpOHHO-O0MOIMoTEeUHas cucTeMa (obecreunBaromnas J0CTyI, B TOM YHCIE K
npodeccuoHanbHbIM 0a3zam naHHbIxX) «M3narensctBo JIAHBY». Anpec caiira -
https://e.lanbook.com/

3. Hayunas snekrponnas 6ubmmoreka «eLIBRARY .RU» (obecneunBaromias 10CTyI K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HHHOPMAIIMOHHBIM CIIPABOYHBIM M IIOMCKOBBIM CUCTEMAM).
Anpec caiita - http://elibrary.ru/

4, DIeKTpOHHO-OMOMMOTeYHass cucTema (oOecreyuBaromas JOCTyNl, B TOM 4YHCIE K
npodeccuonanbHbiM 0azam nanHbix) «BOOK.ru». Aapec caiita -  https://www.book.ru
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHbI

Pe3yabTaTsl 00y4eHusi

| Kpurepuu ouenku

MeToabl OLIEHKH

3HaTh: JKCcIepTHOe OlleHUBaHHE B
dopme:

CMBICTT MOHATHH: (hU3MUECKOe SBICHHUE, | OCO3HACT 3HAUCHHE (PM3MUECKOI HAYKH | BBINONHEHHUS  IMIPAKTHYCCKUX

¢busnyeckas BEJIMYMHA, MOJIENb, | AT PEUICHUs 3aJad, BO3HUKAIOMINX B | 3aHITHH

THIIOTE3a, TPHHLMI, MOCTYNAT, TEOPHs, | TEOPHH U MPAKTHKE;

MIPOCTPAHCTBO, BpeMs, WHEpUUATbHAs | TIOHMMAeT HIMPOTY U B TO )K€ BpeMs

chCTeMa OTCYeTa, MaTepuajbHas TOYKa,
BEILIECTBO, B3aMMOJICHCTBUE, HUAcaTbHBIN
ra3, pe30HaHc, 9IEKTPOMarHUTHBIE
KoJIeOaHus, 3JICKTPOMArHUTHOE TIIOJIC,
3JIEKTPOMAarHuTHas BOJIHA, aTOM, KBaHT,
¢oToH, aTOMHOE SAAPO, HNe(PEeKT Macchl,
SHEpPrus CBSI3H, PaauOaKTUBHOCT,
HOHU3UPYIOLIEE M3Iy4YeHHE, IUIaHETa,
3Be3/1a, TaJaKTHKa, BceneHnas

OTPaHUYECHHOCTh MPUMCHCHHUS
(hM3UYECKUX METOMIOB K MCCIICIOBAHUIO
MPOIICCCOB W SIBIICHUA B MPUPOJC H
o01ecTBe

CMBICIT ¢bm3nIecKnx BEITMYUH:
nepeMeIleHne, CKOPOCTh, YCKOpPEHHE,
Macca, CHiIa, JaBJIeHHE, UMILYJbC,
paboTa,  MOIIHOCTb,  MEXaHHYECKas
SHEpPrus, MOMEHT CHIBl, IEpHOJ,
4yacToTa, aMIUIUTyAa KoyleOaHuH, IIuHA
BOJIHBI, BHYTPEHHSSA JHEPTUs, CpenHss
KHHETHYECKast SHEPrus 4acTHUI]
BEIECTBA, aOCONIIOTHAs TeMIleparypa,
KOJINYECTBO TEIUIOTSI, ylenbHas
TEIUIOEMKOCTb,  yJeNbHas  TEIIOTa
mapooOpa3oBaHus, YAENbHas TEIIoTa
IUTaBICHHUS, YAEIbHAs TEMIIOTA CTOPAHHS,
3JIEMEHTApHBIA JJIEKTPUYECKUN 3apsn,
HaTpPSKEHHOCTh DJIEKTPUYECKOTO IO,

Pa3HOCTDH IOTCHI[MAJIOB,
OJICKTPOEMKOCTD, OHEPIrusd
QJICKTPHUYCCKOTO I10JIA, cuia
QJICKTPHUYCCKOTO TOKaA, OJJICKTPUICCKOC
HaIlps’)KCHUC, QJICKTPUICCKOC
COIIPOTUBJICHHE, DJICKTPOABUIKYIIIASA
CHJ1a, MAarHUTHBIN MOTOK, HWHAYKIHA
MAargsMuTHOT'O 10JI4, WHAYKTHUBHOCTD,

OHEPrud MArHuTHOI'O MOJIsA, IMOKa3aTCJIb
TIPEIIOMJICHU S, ONTUYCCKas CUJIa JIMH3bI,

IIOHUMAET 3HAYECHHUE TPAKTUKH U
BOIIPOCOB, BO3HHUKAMOIIUX B (U3HKE
Uit GOPMHUPOBAHUS U PA3BUTHS HAYKU;

BBITIOJIHEHUS TPAKTUYECKHUX
3aHATUN

CMBICTT ¢busnueckux 3aKOHOB,
MIPHUHITUIIOB u MOCTYJIATOB
(popmynupoBka, TpaHHIIBI
NPUMEHUMOCTH):  3aKOHBI  JMHAMHKHU

HproToHa, TPUHIUIBI CYNEPIIO3UIIUN U
OTHOCHUTENLHOCTH, 3akoH  Ilackais,
3aKOH Apxumena, 3akoH ['yka, 3akoH

BCEMUPHOT'O TATOTCHMUA, 3aKOHBI
COXpaHCHHUd  OHEpPruv, unUMIyJibca U
QJICKTPHUICCKOT'O 3apdanaa, OCHOBHO€

ypaBHEHHE KUHETHUUECKON TEOpUU razoB,
yYpaBHEHHE COCTOSIHUSI MJI€AIbHOTO rasa,
3aKOHBI TEPMOJIMHAMUKH, 3aKOH KyIoHa,
3akoH Oma sl TIOJIHOM 1enu, 3aKOoH

[IOHMMAET YHUBEPCAIBHBIM XapakTep
3aKOHOB (1)I/I3I/IKI/I, ux l'[pI/IMeHI/IMOCTI) BO
BCEX o0acTax 4eJI0BEYECKOM
JIESTEIbHOCTH

BBINIOJTHEHUS IPAKTUYECKUX
3aHATUH
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Jxoyns - Jlenna, 3aKOH
SJIEKTPOMArHUTHOM WHAYKLUH, 3aKOHBI

OTpaXXCHUsI M TPEIOMIICHHUS  CBETa,
MIOCTYJIAThI CHennaIbHON TEOpHHU
OTHOCHTENFHOCTH, 3aKOH CBSI3M MAacChl U
SHEPTHH, 3aKOHBI botorddexra,
MIOCTYJAThI Bopa, 3aKOH
pPaIMoaKTHBHOTO pAaclaza; OCHOBHBIC
MOJOKEHHUSI ~M3YyYaeMBIX  (PU3MYECKUX

TEOpUH U HX pPOJIb B (HOPMUPOBAHUH
HayYHOTO MUPOBO33PEHHUS

YMmerhb:

JKcnepTHOE OLleHUBaHUE B
dopme:

OIIUCLIBATE U OOBSICHATH PE3YJIbTATHI
Ha6J'HOHeHI/If/II u OKCIICPUMECHTOB!
HE3aBUCUMOCTb YCKOPCHUSA CBO6OZ[HOFO
naacHusA OT MacCChl IIaJaromero Teia,
HarpeBaHue rasza IpH €ro 6I>ICTp0M
CXKaT M OXJIAXKACHHUC IIpH 6LICTp0M

pacoiMpeHry; TIMOBBINICHUC  JABJICHUA
ra3a Mnpu €ro HarpeBaHvuM B 3aKPbITOM
COCYAcC; 6p0yHOBCKOG JABHKCHHC,

QJICKTPU3ALUIO TCJI MNPU HUX KOHTAKTE;
B33HMOHC§ICTBI/IG IMPOBOJHUKOB C TOKOM;
Z[CIZCTBPIG MAar"suTHOI'O oJIsA Ha
MMPpOBOAHUK C TOKOM, 3aBUCUMOCTDb
CONMPOTUBJICHUA TOJYIIPOBOAHUKOB OT

TeMIEPATyphbl u OCBEILEHUS;
3JIEKTPOMArHUTHYIO WHIYKIIHIO;
pacnpocTpaHeHue  3JIEKTPOMATHHUTHBIX

BOJIH; JUCIIEPCHI0, HMHTepdEepeHInio u

OIIUCLIBAET U OOBIACHIET PE3YIbTATBL

HaOJIIOAeHUMA u 9KCIICPUMCHTOB!
HE3aBUCHUMOCTH YCKOPEHUS
CBOOOZHOrO MafeHHS OT  MAacChl
Mafamolero Tejla, HarpeBaHHe rasa
npu  ero  OBICTPOM — CKaTHH |
OXJIKIECHUE npu ObICTpOM

pAacCIIMpEeHH; TOBBIIICHAE JaBJICHHUS
rasa IpH €ro HarpeBaHHH B 3aKPBITOM
cocyne; OpOYHOBCKOE  JIBIDKCHHE;
DIIEKTPHU3ALUIO TeJ MPH HUX KOHTAKTE;
B3aHMO}1€I>iCTBHe MIPOBOAHUKOB C
TOKOM, HeﬁCTBHe MArHuTHOTI'O IIOJIsI Ha
NPOBOJHUK C TOKOM; 3aBHCHMOCTb
COIIPOTUBJICHUSA MOJYIIPOBOJHUKOB OT
TEMIIEPATYPHI 5§ OCBEIICHHS;
3JIEKTPOMATHUTHYTO HHIYKIIHIO;
pacrmpocTpaHeHne 3JIEKTPOMArHUTHBIX

BBITIOJTHEHHS TPAKTHYECKIIX
3aHATHH

T(pakIUio  CBeTa, M3Iy4YeHHE W | BOJH; JUCIEPCHIO, MHTEP(HEPEHIUIO 1
TIOTJIOIIECHHE cBeTa aToMaMy, | ANQPAKIMIO CBETa; H3Iy4YEeHHE W
JMMHEH4aTele  crekTpsl;  (GoToddexT; | moriomenne cBeTa aToMaMmH,
PaavoaKTUBHOCTb JUHeHYaTeie CIeKTphl; (PoTod(deKT;
PalnOaKTUBHOCTh
MIPUBOJIUTH IIPUMEPHI OTIBITOB, | MPUBOAMUT HIpUMEpPbI OIIBITOB, | BBITOJIHEHUS MPAKTHYECKUX

WUTIOCTPUPYIOIINX, YTO: HAOIIOACHUS U
9KCHEpUMEHT CIIy>)kKaT OCHOBOM IS
BBIIBKCHUSI THUIOTE3 M IOCTPOCHHUS
Hay9IHBIX Teopuii; 9KCIEPUMEHT
MO3BOISIET  NPOBEPUTh  UCTHHHOCTh
TEOPETHYECKUX BBIBOJIOB; (hn3mueckas
TEOpHsl JaeT BO3MOXKHOCTH OOBSICHSTH
SIBJICHUSI TPUPOJBI M HaydHbIE (aKThl;
¢dusnyeckas Teopus HO3BOJISIET
MIpEeCKa3bIBaTh  €II€  HEHW3BECTHBIE
ABJICHUS W WX OCOOCHHOCTH; TIpU
OOBSICHEHHH  TPUPOAHBIX  SBICHHHN
HCTIONB3YIOTCS  (pM3WYECKHe  MOJIEeINH;
OJIMH ¥ TOT XK€ MPUPOAHBIA OOBEKT WIN
SBJICHWE MO’KHO HCCIIEZIOBATh HAa OCHOBE
HCTONB30BaHUSl  pasHbIX  MoOJelNel;
3aKOHBl (M3MKHM W (PU3HMUECKHE TeopHu
HMEIOT CBOU ONPEJENCHHbIE T'PAaHULIBI
IIPUMEHUMOCTH

WITIOCTPUPYIOMIUX, YTO: HAOJIOJCHUS
U SKCIEPUMEHT CIy>KaT OCHOBOHM [UIs
BBIIBIDKCHUSI THIIOTE3 U MOCTPOCHHUS
Hay4YHbIX  TEOpHii; 9KCIEPUMEHT
MO3BOJSIET  NMPOBEPUTH  HUCTHHHOCTH
TEOPETHYECKNX BBIBOJIOB; (pH3NUecKast
TEOpHsl J1TaeT BO3MOXKHOCTH OOBSICHATDH
SIBJICHUSI IPUPOJIBI U Hay4HBIE (DAKTHI;
¢usnueckas TEeopust MO3BOJISIET
MPEICKa3bIBaTh  €IIe  HEW3BECTHHIC
SBICHWS W WX OCOOCHHOCTH; TMIpH
OOBSICHEHUN  TPUPOAHBIX  SBICHUHA
UCTIONB3YIOTCS  (PU3MYECKHE MOJIENH;
OJIMH M TOT K€ IPUPOIHBIA OOBEKT WIIH
SBJICHWE MOXXHO HCCIIEZIOBaTh Ha
OCHOBE UCTIONB30BaHUS pasHBIX
MoJienel; 3aKOHBI 07637197 u
(u3nyeckue TEOpUHM HMEIOT CBOH
OIpeIeNEHHbIE TpaHHIIbI

3aHATHH
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MNPUMEHHUMOCTHU

OIMUCHIBATh ()YHIAMEHTAJBHBIC OIIBITHI,
OKa3aBIIME CYLICCTBEHHOE BIIMSHHE Ha
pa3BuTHE HUUKH

OIKCHIBAET (PYyHIAMCHTAIBHBIC OMBITHI,
OKa3aBIIME CYIIECTBCHHOE BIMSIHUE Ha
pa3BuTHE QUINKU

BBITTOJIHEHUS TPAKTUYECKHUX
3aHATUN

NPUMCHATH MOJNy4YeHHbIE 3HAHWS I
pemreHus GU3NIECKUX 3a1ad

NPUMEHSeT IOJYYeHHbIC 3HAaHHUA Ui
pemeHns GU3NIECKUX 3129

BBITTOJIHEHUS TPAKTUYECKHUX
3aHATUN

ONpeNeNATh:  XapakTep  (HU3HYECKOTo
mpormecca 1o  rpaduky, —Tabmme,
(dopmMyne; MpOAYKTHl SACPHBIX PEaKIUi
Ha  OCHOBE 3aKOHOB  COXpaHEHHMS
JNIEKTPUUECKOrO 3apsfa U MaccoBOIO
qucna

olpenieNsieT: XapakTep (pHU3NYECKOro
mporecca 1o rpaduky, TabmuIe,
¢dopmyue; TIPOJYKTHI SIIEPHBIX
peakuuii  Ha  OCHOBE  3aKOHOB

COXpaHCHUA JJICKTPHUUCCKOTO 3apsijia U
MaCCOBOI'O YHcCJia

BBITTOJIHEHUS TPAKTUYECKHUX
3aHATUN

U3MEpSTh: CKOPOCTb, yYCKOpEHHE
CBOOOJHOrO MaJeHHA; Maccy Tedna,
IUIOTHOCTh  BEILlECTBa, CHILy, pabory,
MOIHOCTB, JdHEpPruto, Kod3dduiueHt
TPEHHS CKOJIb)KECHUS, BIIaXXHOCTh
BO3/lyXa, YAGJNBHYIO  TEIIOEMKOCTB
BEIIECTBA, yIEIBHYIO TETUIOTY
TUIABIICHUS IbJa, EKTPUUECKOE
conpotusieHue, OJC U BHyTpeHHee
COIIPOTHBIICHHE UCTOYHHMKA  TOKa,
MOKa3zaTelb IpPEJIOMJICHUS  BEIIECTBa,
ONTHYECKYI0  CHJIY  JIMH3bI, JUIMHY
CBETOBOM BOJIHBI; NPE/ICTaBISITh

pe3ynabTaThl W3MEPEHUil ¢ y4eToM ux
MOTPEIIHOCTEN

uU3MepsieT:  CKOpPOCTb,  YCKOPEHHE
CBOOOJHOrO TMaJeHUs; Maccy Tea,
IUIOTHOCTh BEIIECTBA, CHIY, paboTy,
MOIITHOCTh, JHEPIuio, K03 UIeHT
TPEHHS  CKOJNBXKEHHSA,  BIAXHOCTh
BO3/lyXa, YACNBHYI0 TEIUIOEMKOCTb
BEILlECTBa, YIECIBHYIO TEIIOTY
IUIABJICHUS  JIbJa,  DJICKTPHUYECKOE
conpotusiieHue, JJAC U BHyTpeHHee
CONPOTHBJICHHE  HCTOYHUKA  TOKa,
MOKa3aTedb MpPEJIOMIICHUS BEILECTBa,
ONTHYECKYI0 CHJIy JIMH3Bl, JUIUHY
CBETOBOM  BOJHBI;  NIPEICTaBIATH
pe3yabpTaThl U3MEPEHHH ¢ Y4eToM HuX
MOTPEIIHOCTEN

BBITIOJTHEHHS TPAKTHYECKIIX
3aHATHH

NPUBOANTH TPUMEPH  IPAKTHIECKOTO
NpUMEHEeHNsT  (QU3MYECKUX  3HAHWM:
3aKOHOB MEXaHWKH, TEPMOJUHAMHKH H
NIEKTPOAMHAMUKHI B JHEPTETHKE;
Pa3MYHBIX BHIOB 3JIEKTPOMArHUTHBIX
W3Iy4eHWH U DPa3BUTHS paano- H

NPUBOANT TPHUMEPHI MPAKTHYECKOTO
NpUMEHEeHNs!  (QU3UUECKUX  3HAHWM:
3aKOHOB MEXAaHHUKH, TEPMOJIMHAMHUKH H
JNEKTPOJMHAMUKH B DHEPreTHKE;
Pa3IMYHBIX BHIOB 3JEKTPOMArHUTHBIX
W3Ty4eHUH IUI PasBUTHS DPAIUO- |

BBITIOJTHEHUSI TIPAKTUYECKUX
3aHATHH

TEIeKOMMYHHUKAIIH; KBAaHTOBON (DPU3UKM | TEIEKOMMYHHKAIUN; KBaHTOBOM

B CO3JaHUM SAACPHONH DHEPreTHKH, | GU3UKM B CO3JaHMM  sAACpHOH

J1a3€pOB SHEPIETUKH, JTa3€pOB

BOCIIPMHHUMATh u Ha OCHOBE | BOCIIPHHUMAET " Ha OCHOBE | BBITNIOJIHEHUSI IPAKTHYECKHIX
IIOJIyYEHHBIX 3HAHUI CaMOCTOSATENBHO | IIOJIyYCHHBIX 3HAHUN CaMOCTOATENBHO | 3ausaTHiA

OLICHUBATh nH(pOPMAIHNIO, | OLEHUBAET nHpopManuio,

copepxkaiyrocsi B coobmenusix CMU,
HAYYHO-TIONYJISIPHBIX CTaThsIX;
HCTIOJIB30BaTh HOBBIE MH(OPMAIMOHHBIE
TEXHOJIOTUH ISl TIOHCKa, 00paboTKu H
NIpeABSIBICHUS MHPOPMAMU 110 (HU3HKE
B KOMITBIOTEPHBIX 0a3aX JaHHBIX U CETIX
(cetu NnTepHeTa)

cozaepkanryrocs B coobuiernsix CMU,
HAYYHO-TIOMYJISIPHBIX CTaThsIX;
HCIIOJIb30BATh HOBbBIE
MH(QOpPMAaLMOHHbIE TEXHOJOTHU IS
MOUCKa, OOpaOOTKM W TIPEIbsBICHUS
nHpopmanuu o ¢dusnke B
KOMITBIOTEPHBIX 0a3aX JaHHBIX U CETAX
(cetm UnTepuera);

HCIIOJIb30BATh MPUOOPETEHHBIC 3HAHUS U
yMeHI/IH B HpaKTI/I‘[eCKOﬁ ACATCIIbHOCTHU
nu HOBCC}IHCBHOﬁ JXU3HU IJIA.
-00ecreyeHus 0e30macHOCTH
JKU3HEIEATEILHOCTH B nporecce
HCTIOJB30BaHUS TPAHCIIOPTHBIX CPEICTB,
OBITOBBIX

WCTIONB3YET MPUOOPETEHHBIC 3HAHUS U
YMEHUS B IPAKTHUECKOHN JAESITETLHOCTH
Y TIOBCETHEBHOW JKU3HU JIJIS:

-o0ecrieueHus 0€e30IMacHOCTH
JKU3HENEIATEILHOCTU B mporiecce
HCIIOJIb30BAHUS TPAHCIOPTHBIX

CpCACTB, OBITOBBIX

BBITIOJTHEHUSI PAKTUYECKUX
3aHATHH
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9JIEKTPONPUOOPOB, CPEIACTB PaaAUO- H
TEJICKOMMYHHKAIIHOHHOM CBSI3H;
aHaJIM3a M OLEHKH BIMSHHS Ha OPTaHU3M
YEJI0OBEKa U IPyTHe OPTaHU3MBI
3arpsI3HEHUS OKPY KAOLIEH CPeIIbl;

- PaIOHATBHOTO IPHPOIOTIOIB30BAHHUS
U 3aIIUTH OKPYKAIOIIEH Cpebl;

- OIIpeZIeTICHUS] COOCTBEHHON MO3UINN
10 OTHOILICHHUIO K 9KOJIOTHIECKUM
npo0yieMaM ¥ OBEICHHIO B IPUPOIHON
cpene

JJIEKTPONIPUOOPOB, CPEACTB Paauo- U
TEJICKOMMYHHUKALIHOHHON CBSI3H;
aHaJIM3a ¥ OLICHKH BIIMSHHS Ha
OpTaHM3M 4YeJIOBEKa U IpyTrHe
OPTaHHU3MBI 3aTrPSI3HEHHUS OKPYXKAIOIIEH
Cpensl;

- palMoOHaIBHOTO
MPUPOIOTIONB30BAHNUS 1 3AIUTHI
OKpYXarollei cpenspl;

- onpeeNeHns] COOCTBEHHOM MO3UIMH
[0 OTHOIIEHHIO K IKOJIOTHYECKUM
npoGJieMaM | OBE/ICHHIO B
MIPUPOJHOM cpesie
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