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1 TACHOPT PABOYEHN ITPOI'PAMMbBI YYEFHOU JUCIUILINHBI
OU3UKA

1.1. ObaacTh NpUMeHEeHHs MPOrPaMMbI

Pabouas mporpamma y4eOHOW IUCHMIUIMHBI SIBJISETCS YacThbIO OCHOBHOM MPO(ECCHOHATBHON
oOpazoBarenbHOl mporpammbl B cootBeTcTBHe ¢ PI'OC mo cnenmansHocTr CIIO 20.02.02 «3amurta B
Ype3BbIUATHON CUTyaluu», pa3paboTaHHas Ha OCHOBe TpeOoBaHuMl paboTomaresneil K YpOBHIO
MOJATOTOBKU BBITYCKHUKOB 32 CYET 4YacOB OTBEJCHHBIX HA BAapHUATHBHYIO YacTh HEOOXOAMMBIX ISt
o0ecrieyeHns: KOHKYPEHTOCIIOCOOHOCTH BBITYCKHHKA B COOTBETCTBHM C 3alPOCAMU PETHOHAIBHOTO
pBIHKA Tpy/Ja B yacTu (POPMHUPOBAHUS KOMIIETCHIIUHA:

B pe3ynbraTe u3yueHus: AUCUUIUIMHBL y 00ydaromuxcst GopMUPYIOTCS KOMIETCHIINHN:

OK 1. [ToHnMaTh CyIIHOCTb U COLMATBHYIO 3HAUUMOCTh CBOEH OymyIiel mpodeccuu, mposiBIATh K
HEW YCTOMYHMBBIN MHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JAEATEIBHOCTH, BHIOMPATh THIIOBBIE METOMABI PEIICHUS
npoeCCHOHATBHBIX 33/1a4, OLEHUBATH UX YPPEKTUBHOCTH U KAYECTBO.

OK 3. HpI/IHI/IMaTb peuicHus B CTAHAAPTHBIX W HECTAHAAPTHBIX CUTyallUAX W HCCTH 34 HUX
OTBCTCTBCHHOCTD.

OK 4. OcymiecTBIsTh MOUCK W HCIONB30BaHKWE MH(OpMaImu, HeoOxonumMon 1 3((HEeKTUBHOTO
BBITTOJTHEHUS PO ECCHOHATBHBIX 33144, TPO(ECCHOHAIBHOTO M JIMYHOCTHOTO Pa3BUTHSI.

OK 5. Hcnonb3oBath WH(GOPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJOTHH B MPOGECCHOHATBHON
JESTEIIBHOCTH.

OK 6. PabGorars B KOJJIEKTUBE U KOMaHJe, YPPEKTUBHO OOIIATHCA C KOJJIETaMU, PYKOBOJICTBOM,
MOCTPAJAABIIMMHU U HAXOAAIIUMUCS B 30HAX YPE3BBIYANHBIX CUTYaIIUH.

OK 7. bparb Ha ce0si OTBETCTBEHHOCTh 3a padOTy WIEHOB KOMaH[bl (MOJYUHEHHBIX), PE3yJIbTaT
BBITIOJTHEHUS 3a/1aHUH.

OK 8. CamocrosiTenbHO ONpeAessaTh 3aJaud NPOPECCHOHANBHOIO W JIMYHOCTHOTO Pa3BUTHA,
3aHUMAaThCs CaMO00pa30BaHNEM, OCO3HAHHO IIAHUPOBATH TOBBIIIICHHE KBATH(DHUKAIINN.

OK 9. OpueHtupoBaThCsl B YCIOBHUAX YAacTOM CMEHBI TEXHOJOTMH B NpoQecCHOHATbHOM
JeSITeTbHOCTH.

[Tporpamma pazpabotrana Ha ocHoBe TpeboBanuii PI'OC cpeanero obumiero oOpa3oBaHMS,
MPEIBSBISIEMBIX K CTPYKTYPE, COEPIKAHHUIO M PE3yJIbTaTaM OCBOCHUS yUeOHOM AUCIUILTUHBI « DH3HKay,
B COOTBETCTBMM ¢ PeKOMEHIanMsMM MO OpraHU3alMM MOJYYEHHUs CpelHero oouero oOpa3oBaHUS B
Mpezesiax OCBOEHHUs 00pa30oBaTEIbHBIX MPOTPaMM CpelHero mpodeccroHambHOro 00pa3oBaHus Ha 0ase
OCHOBHOTO 00mero oOpa3oBaHMsi C ydeToM TpeOoBaHUM  (enepaabHBIX TIOCYIapCTBEHHBIX
0o0pa3oBaTeNbHBIX  CTAaHJAPTOB M  MOJNy4aeMol Tpodeccd WM  CIEeNUAIBHOCTH  CPETHETO
npodeccuoHaabHOro o0pa3oBaHus (mucbkMo JlemapraMeHTa rocylapcTBEHHOW MOMUTHKH B cdepe
noarotoBku pabounx kaapoB u JIIIO Mwunobprayku Poccum ot 17.03.2015 Ne 06-259), ¢ yuetom
[TpumepHO#l OCHOBHON 00pa30BaTENLHONW MPOrpaMMBbl CpelHero oOIero odpazoBaHMs, OAOOPEHHOMH
penieHreM ¢enepaibHOro y4eOHO-METOANYECKOro 00beIMHEHUs MO 00IIeMy 00pa3oBaHUIO (ITPOTOKOI
ot 28 urons 2016 r. Ne 2/16-3).

B ocHoBe yueOHOI aucuumianHbl «Duszmka» JexKUT GOpMUPOBAHUE y OOYYAIOUIUXCS CHCTEMBI
0a30BbIX MOHATHHA (U3UKK U TPEJICTaBICHUH O COBPEMEHHOH (u3nueckol KapTUHE MHUpPA, a TaKxKe
BBIpa0OTKa yMEHUI NMPUMEHSTh (pU3MUeCKie 3HAHUS KaK B MPO(ECCHOHATBHOM JAEATEIbHOCTH, TaK M JIIs
peleHus )KU3HEHHBIX 3a7a4.

MHorue mosoKeHHsl, pa3BUBaeMble (PU3UKOHM, paccMaTpUBAIOTCS KaK OCHOBA CO3JaHMs H
UCTOJIb30BaHUSI WH(POPMAIIMOHHBIX M KOMMYHHKaIMOHHBIX TexHonoruit (MKT) — omnoro u3 namboiee
3HaYMMBbIX TEXHOJOIMUYECKUX AOCTHKEHUH COBPEMEHHOM LIMBUIIM3ALINY.



dusmKa JaeT KoY K TOHUMAHWI0O MHOTOYHCIICHHBIX SIBJICHUN U MPOLIECCOB OKPYXKAIOIIETO MUPA
(B ecTecTBEHHO-HAyYHBIX OOJIACTSAX, COIMOJIOTHH, SKOHOMHUKE, SI3BIKE, JUTEparype u Ap.). B ¢usuke
bopMHpyIOTCS BUIBI ACSITEIBHOCTH, KOTOPhIE MMEIOT METa- MpeIMETHbIN Xapaktep. K HUM B mepByio
ouepeb OTHOCSTCS: MOJEIMPOBaHHE OOBEKTOB M TMPOILIECCOB, NPUMEHEHHE OCHOBHBIX METOJIOB
MO3HAHUS, CUCTEeMHO-WH(OPMAIMOHHBIN aHamu3, (QOpMyTUpOBaHHE THUIIOTE3, AaHaJIW3 W CHUHTES,
CpaBHEHUeE, 0000IIEeHIE, CUCTEMTH3aIUs, BBISIBICHUE TPUUYNHHO-CIICICTBEHHBIX CBSI3€H, IIOMCK aHAJIOIOB,
ympasieHue 00beKTaMu M IporeccaMu. FIMeHHO 3Ta TUCIMIUIMHA MT03BOJISIET TO3HAKOMHUTH CTY/IEHTOB C
Hay4YHBIMHU METOJIaMU MTO3HAHMS, HAYYUTh UX OTJIMYATh TUIIOTE3Y OT TEOPUH, TEOPUIO OT IKCIIEPUMEHTA.

du3nka UMeeT OuYeHb OOJBIIOE W BCEBO3PACTAIOIIEE YHCIO MEXAUCIUIUTMHAPHBIX CBs3eH,
IIpUYEM Ha YpOBHE KaK IMOHSATUITHOTO ammnapara, Tak 1 HHCTpYMEHTapus.

Ousnka ABISETCS CHCTEMOOOpa3yomuM (akTopoM Ui €CTeCTBEHHO-HAYYHBIX Y4EOHBIX
MIPEeIMETOB, MOCKOJIbKY (hM3HUECKHEe 3aKOHBI JIe)KaT B OCHOBE COJIEP)KaHUS XUMHUH, OMoJIoruu, reorpadum,
aCTPOHOMHUU M  OOWIENPO(PECCHOHANBHBIX TUCHMIUIMH (TEXHHYECKas MEXaHWKa, JJIEKTPOTEXHHUKA,
ANEKTPOHUKA U JIp.).

OOnanasi JOTHYECKOW CTPOWHOCTBIO M OMHUPAsCh Ha AKCIEPUMEHTANbHbIE (aKThl, ydeOHas
mucuuminHa «dusnka» GopMUpyeT y CTYJECHTOB MOUIMHHO HayYHOE MUPOBO33peHue. Ousnka sBisercs
OCHOBOH YYEHHS O MaTepHaJIbHOM MHPE U peraeT npoOIeMbl 3TOr0 MUpA.

[Tpu ocBoenuu mnpocdeccuit CIIO u cnemmansHocteir CIIO conmManbHO-3KOHOMHUYECKOTO U
TYMaHUTAapHOTO mpodmieli npodecCHoHATFHOrO O00pa3oBaHMs (U3MKAa H3Y4aeTcsi B  COCTaBe
MHTETPUPOBAHHON y4yeOHON auciumiuHel «EcTecTBo3HaHME» 00s3aTeNbHOM MpeaMEeTHON objactu
«EcrectBennsie Haykn» OI'OC cpeanero odmiero oopa3oBaHusl.

B conepxanuu yueOHONM TUCHUILIMHBI 11O (U3KUKE BBEACH pasfes «INeKTPOAMHAMHKAY, TaK Kak
OH CBfI3aH C JAJNbHEWIINM H3Y4YEHHUEM IUCIHIUIMHBI MPOPECCHOHATBHOTO IMKIIA AJIEKTPOTEXHUKA M
ANEKTPOHHKA.

Teopernueckne cBeAeHUs 1O (U3MKE JOMOJHSIOTCS ACMOHCTPALUMsAMH W Ja00OpaTOPHBIMH
paboTamu.

N3yuenue 061meo0Opa3zoBaTeIbHON yueOHOW AUCIUIUIMHBI «DU3HMKa» 3aBEPIIACTCS MOBEICHUEM
UTOrOB B (JOpME DK3aMEHa B paMKaxX MPOMEXKYTOUHOUM aTTeCTallMU CTYJEHTOB B IPOILIECCE OCBOCHMUS
OIIOII CIIO ¢ nonyuyenuem cpennero oduero oopasosanus (IIIICC3).

1.2. MecTto y4eOHOW JUCHUIIMHBI B CTPYKType OCHOBHOH TmpodeccHOHAILHOIM
o0pa3oBaTe/IbHOI MPOrpaMMbl: 00111e00pa30BaTEIbHBIN UK

VYuyebnast aucuuruinHa «®dusnka» ABIAETCS y4eOHBIM MPEIMETOM IO BHIOOpPY M3 00s3aTeIbHOM
npenMeTHoi obnactu «EcrectBenHble Hayku» PI'OC cpenHero obmiero oopa3oBaHusl.

1.3. Heau u 3agaum y4e0HOIl IUCHMIUVIMHBI - Tpe0OBaHWS K pe3yJbTaTaM OCBOEHHUS
AUCHHUILINHBI:

Pabouas nporpamma opueHTHpOBaHA Ha JOCTUKEHUE CIECAYIOMMX HeJIeli:

o OCBOCHME 3HaHMH O (QyHIaMEHTaNIbHBIX (PU3NYECKUX 3aKOHAX W MPUHIMIAX, JEXKaIUX B
OCHOBE COBPEMEHHOW (M3MUECKOl KapTHHBI MHpa; Hauboyiee BaXKHBIX OTKPBITUSAX B 00JacTH (PU3MKH,
OKa3aBIIUX OIpeeNsIoniee BIUSHUE Ha Pa3BUTHE TEXHUKHU M TEXHOJIOTUU; METO/IaX HAyYHOI'O IMO3HAHUSA
IIPUPOJIBI;

o OBJIaJICHHE YMEHUSMU IPOBOJAUTDH HAOJIO/IEHUS, TUIAHUPOBATh U BBIMOIHATH 3KCIIEPUMEHTHI,
BBIIBUTATh TMIIOTE3bl U CTPOUTH MOJIEIH, IPUMEHSTh MOJIYYEHHbIE 3HAHUS M0 (PU3UKe Ui 0ObICHEHUS
pa3HOOOpa3HbIX (U3NYECKUX SIBICHUH M CBOWCTB BEIIECTB; NMPAKTHUECKH HCIIOJIb30BaTh (hU3NUYECKUE
3HAHUS; OLICHUBATh IOCTOBEPHOCTh €CTECTBEHHO-HAYYHON MH(OpMaIuy;

o pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
nporecce NMpUoOpeTeHHs 3HAHWM M yMEHHUH 1Mo (U3MKE C HCHOJIb30BAHUEM PA3IMYHBIX HCTOUYHUKOB
nH(OPMAaLIUY U COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTU;

o BOCIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH MO3HAHUS 3aKOHOB MPHUPOJIbI, UCIIOJIB30BAHUS
TOCTIDKEHUHM (PU3UKHM Ha GJ1aro pa3BUTHS YEOBEUECKON MBUIIM3ALMHT; HEOOXOIMMOCTH COTPYAHUYECTBA
B IIPOLECCE COBMECTHOI'O BBINIOJIHEHHUS 3a]a4, YBAKUTEIBHOIO OTHOLIECHUS K MHEHHIO ONIIOHEHTA IIPU
00CyXIeHUH TPo0JIeM eCTECTBEHHO-HAYYHOT'O COJIEPYKAHM; TOTOBHOCTH K MOPAJIbHO-3THYECKOM OlLIeHKE
WCIIOJIb30BAaHUSI HAYYHBIX JOCTH)KCHUN, YyBCTBA OTBETCTBEHHOCTH 34 3AIUTY OKPYXKAIOIIEH CPEIbI;



o WCTOJIb30BaHNE NPUOOPETEHHBIX 3HAHUM W yMEHUH JUIsl pelleHHs] MPaKTHMYECKUX 3ajad
MOBCEHEBHON  KHM3HM, oOecreueHUs OE30MacHOCTH  COOCTBEHHOW  JKM3HH, PaLHMOHAIBHOTO
IPUPOJIONIONB30BAHMST M OXPAaHBl OKPYXKAIOWIEW Cpelbpl M BO3MOXKHOCTH INPUMEHEHUs 3HAHUHM IIpH
pelLIeHUH 33a]1a4, BOSHUKAIOIINX B TOCIEAYIONIeH MPpodhecCHOHATBHON AEATEIIbHOCTH.

OcBoenue conepkaHusi y4deOHON nucnuiuinHbel «®Pu3uka» obecneynBaeT JOCTUIKCHHE
CTYACHTAMHU CIIEIYIOIUX PE3yIbTaTOB:

JHYHOCTHBIX:

o YYBCTBO TOPJOCTH M YBaKEHHUS K MCTOPUH U JOCTHKCHHSIM OTEYECTBEHHOW (PU3MUYECKOM
HayKH; (PU3NYECKU I'PaMOTHOE TOBEICHHE B MPO(ECCHOHATBHOM AEATEIBPHOCTU U OBITY NP OOpaIeHuN
¢ npubopamu U yCTPOICTBaMHU;

. TOTOBHOCTh K IPOJOJDKEHUIO O0pa30BaHMs W MOBBILEHUS KBATU(PHUKALMU B M30paHHOMN
poeCCHOHATILHOM 1EATEILHOCTU U 00BEKTUBHOE OCO3HAHUE PO (PU3MUECKUX KOMIIETEHIMH B 3TOM;
o YMEHHUE HCIOJIb30BATh JOCTH)KEHUS COBPEMEHHOH (M3NYECKOH HAyKu H (U3NYECKHX

TEXHOJIOTUH IS  TIOBBINICHUS COOCTBEHHOTO HMHTEIUICKTYAIBHOTO PAa3BUTHS B  BBIOpAHHOM
npodeccuoHaNbHOM e TENbHOCTH;

. YMEHHE CaMOCTOSTEIILHO JOOBIBaTh HOBBIC ISl CeOsl (hM3MUECKHE 3HAHUS, UCTIONB3YS IS
3TOTO JOCTYITHBIE HCTOYHUKU HH(OPMAIIHH,

o YMEHHE BBICTPAUBAaTh KOHCTPYKTHUBHBIC B3aUMOOTHOIIIEHUSI B KOMaH/I€ M0 PEUICHUIO0 O0IIUX
3azady;

. YMEHHUE VIPAaBIATh CBOCU I103HABATEIBHOW JCSATEIBHOCTHIO, MPOBOAUTH CAMOOIEHKY
YPOBHS COOCTBEHHOT'O MHTEJIJICKTYaJIbHOTO PAa3BUTHS;

MeTanpeaMeTHbIX:

. WCIIONIB30BAaHUE PA3JIMYHBIX BUJOB TI03HABATEIBHON JCSITEIIBHOCTA JJIS  PEHICHUS
(bu3HYECKUX 3a/1a4, MPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHHMSI (HAOIIOICHUS,

o OMMCaHUs, U3MEPEHHUs, DKCIEPUMEHTA) JUIS W3YYCHUS PAa3IMUHBIX CTOPOH OKpYKaromlei
JICHCTBUTEIHFHOCTH,

o UCIIOJIb30BAaHUE  OCHOBHBIX  MHTEJUICKTYQJIbHBIX  OMEpaluii: IMOCTAaHOBKH  3a/ayH,
(dbopMynupoBaHUs THUIIOTE3, aHAIM3a U CHHTE3a, CPaBHEHHUS, 00OOIICHHS, CHCTEeMAaTU3allu, BBISBICHUS
MPUYNHHO-CJICICTBEHHBIX CBSI3€H, TOWCKA aHAJIOTOB, (OPMYIHPOBAHUS BBIBOJOB JUIS HW3YUYCHHS
pPa3IMYHBIX CTOPOH (DM3HUYECKUX OOBEKTOB, SBIEHUH W TMPOLIECCOB, C KOTOPHIMU BO3HHKAET
HEO0OXOMMOCTh CTAIKUBATHCA B MPOdeCcCHOHATBHOM cdepe;

. yYMEHHE TeHepUPOBATh UACH U ONPEACIATh CPEACTBA, HEOOXOAUMBIE JIIsl UX peaTn3alluy;

. YMEHHE HCIOIb30BaTh Pa3IMUHbIe UCTOYHHUKHU Ui ToNydeHHUs pusmdeckoi mHQOpMaImi,
OLICHUBATh €€ JOCTOBEPHOCTD;

. yMEHHUE aHAJM3UPOBATh U MPEACTABISITH HHOOPMAIIMIO B PA3IUYHBIX BUIAX;

. yMEHUE IYOJMYHO TMPEJCTaBIATh pe3yJIbTaThl COOCTBEHHOTO WCCIIEIOBAaHUS, BECTH
JUCKYCCHUH, JOCTYITHO ¥ TAPMOHUYHO cOoUYeTas Cojiep>kanne u (popMbl MpecTaBiIIeMOl HHPOpMaIIUU;

NpeAMEeTHBIX:

. c(hOpMHUPOBAHHOCTD TPEACTABICHUN O POJM U MecTe (U3MKUA B COBPEMEHHON Hay4YHOM

KapTHHE mupa; HOHUMaHUe (PU3NYECKON CyIHOCTH HaOII01aeMbIX BO BeeneHHoi ssBeHui, pou GU3NKu
B (POPMUPOBAHUU KPYro3zopa M (PyHKIMOHAIBLHOM I'PAMOTHOCTH 4YEJIOBEKa JUIS PELICHHs MPaKTUYECKUX
3ajauy;

o BJIa/ICHHE OCHOBOIIOJIATAIONIMMH (PU3MUECKUMHU MOHATUSAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
U TEOPHUSIMH; YBEPEHHOE UCTIOIb30BaHUE (PU3NYECKON TEPMUHOIOTMH U CUMBOJIUKH;

o BJIaJICHME OCHOBHBIMH METOJaMH HAy4YHOTO IIO3HAHMSA, HCIOJIb3YeMbIMH B (HU3HKE:
HaOJI0IeHNEM, OTTUCAaHUEM, U3MEPEHHEM, SKCTIEPUMEHTOM;

. yMeHHsI 00pabaTbiBaTh pe3ylbTaThl H3MEpPEHHIl, OOHapyXHBaTh 3aBUCHUMOCTb MEXIY
(bu3NYECKUMHU BEIMUYNHAMU, OOBSCHATD MOJIyY€HHBIE PE3YJIbTaThl U /1€JIaTh BBIBOIBI;

o c(OPMHPOBAHHOCTh YMEHUS pelaTh PU3HUECKUE 3a/1aUH;

o c(OPMHPOBAHHOCTh YMEHMS NPUMEHSTHh MOJIY4YEeHHBIE 3HAHMUA A OOBSCHEHUS YCIIOBHMA

npoTekaHus (PU3NYECKUX SBICHUH B IPUPOJE, TPOPecCHOHATIBHOM cepe U A MPUHATHSA TPAKTUIECKUX
pELICHH B TIOBCEITHEBHOM JKU3HU;
o c(OPMHPOBAHHOCTh COOCTBEHHON MO3UIIMH IO OTHOIIEHHIO K (pusmueckoi mMHPOpManuy,
MOJTy4aeMOil U3 pa3HbIX HCTOYHUKOB.
4



1.4. Kosim4ecTBO 4aCOB HA OCBOEHHE YUeOHO TUCUMIJIMHBI:
MaKcHUMaJbHast yueOHas Harpyska oOyuatomierocs 183 yaca, B Tom uuce:
oOsi3aTenpbHas ayIUTOPHAs Harpy3ka oOydaromierocs_1224aca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIJUCHOUTLTAHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHABI Y4e0OHO padoThI

. KoimuecTBo
Buna yueOHoii padoThl
4acoB

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 183
O0s3aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 122
B TOM YHCJIE:

JIEKIIUU 100

71a00paTOPHBIE 3aHATHS 22
CamocTrosiTeIbHasi padoTa ody4yaromerocs (Bcero) 61

IIpomedxxcymounas ammecmayus 8 popme oughgepenyuposanno2o 3auema




2.2. TemaTu4eckuii miaH u copepxkanue yueonoii nucunmiuabl @UNUKA

Haumenoeanue pazoenos Cooeporcanue yueonozo mamepuana, 1a60pamopHsle padomsl U NPAKMUYECKUE 3AHAMUA, Oovém | Yposeno
u mem camocmoamenvhan paboma odyvauwuxcs, Kypcosas padooma (npoekm, eciu npeodycmompen) uacoe | oceoeHus
1 2 3 4
BBenenue 1.1. ®usuka — Hayka O mnpupone. EcTecTBEHHO-Hay4HbII METOJ NMO3HAaHUS, €r0 BO3MOYKHOCTH U 2 1
TPaHUIbI TPUMEHUMOCTH.
1.2. Tlonstue o ¢usmyeckoit kapTuHe Mupa. 3HaueHue usuku npu ocBoeHuu mpodeccuit CIIO u
cnenuanbHoctei CI10.
CamocTosiTenbHast paboTa CTYACHTOB. 2 3
Coobmenne «Pusnka B Moeil mpodeccum».
Pasznen 1 28
Mexanuka
Coaep:xaHue yueOHOro MaTepuaJa 6 2
Tema 1.1 1 | 1.3. Mexanunueckoe npmwkenue. [lepemenienue. [1yTh. 2
Kunemarnka 1.4. Cxopoctb. PaBHOMEpHOE NpsMOIMHEHHOE TBUKECHHE.
2 | 1.5 Yckopenmue. 2
1.6. PaBHONIEpeMeHHOE NPSIMOJIMHEHHOE TBUKEHUE.
3 | 1.7. CoGomHOe nanenue. J[pmxenne Tena, OpomeHHoro Mo/ YTIoM K TOPU30HTY. 2
1.8. JIBrkeHHe Tella 0 OKPY>KHOCTH ¢ MOCTOSIHHOM MO0 MOJTYJIFO CKOPOCTBIO
CamocrositenpHas pabora 4 2,3
1 | Pemenue pacuéTHbIX 3aJau.
2 | Pemenne rpaduueckux 3amad.
Conep:xaHue yueOHOro MaTepuaJia 6 2
Tema 1.2 1 | 1.9. [lepssrii 3axoH HeroTOHA. 2
JluHamuka 1.10. Cuna. Macca.
2 | 1.11. Bropoii u Tpetuii 3axonsl HproToHa. 2
1.12. Cuipl B MEXaHHUKE.
3 | 1.13. 3akoH BceMupHOTro TAroteHus. [ paBUTalinoHHOE MOJIeE. 2
1.14. Cuna tsoxectu. Bec. CriocoObI n3MepeHust MacChl TEJI.
CamocrosTenbHas paboTa CTyJEHTOB. 3 3

1 ‘ Pemenne pacu€THBIX 3a1ay.




2

Coobmenne «Cuitsl B IpUpoae»

Conep:xaHue y4eOHOIro MaTepuaJia 6
Tema 1.3 1 | 1.15. Umnynbc. 3aK0H COXpaHEHUsT UMITYJIbCa Tea. 2
3aKOHbBI COXPAaHEHUS B 1.16. PeakTuBHOE JABIKEHHE.
MEXaHUKE 2 | 1.17. Pa6ora cuibl. PaGora moreHuuaibHbeIX CHil. MOIIHOCTb. 2
1.18.0neprus. Kunerndeckas u moTeHIMANIbHAS SHEPTHUSI.
3aKOH COXpaHEeHHsI MEXaHHUUECKON YHEPTHH.
3 | 1.19. IIpmeHeHMEe 3aKOHOB COXPAaHCHHS. 2
1.20. Pemenue 3a1a4 Ha 3aKOHBI COXPAHCHUS.
CamocrosiTenbHas paboTa 3
1 | Pemenne pacu€THbIX 3a1a4
Conep:xanue yueOHOro MaTepuaJia 4
Tema 1.4 1 | 1.21. KonebGarensHoe nBrxkenue. ['apmorndeckue koebanus. CBOOO HBIC MEXaHUIECCKHE 2
Mexannyeckue Kosebanus koJjiebanus. [IpeBpaienne SHepruy Mpu KoJaeOaTeIIbHOM JIBH)KCHUH.
U BOJIHBI 1.22. CBoOoHBIC 3aTyXAIOIIUE W BRIHYKICHHBIC MEXaHUICCKUE KOJICOAHMS.
2 | 1.23. Ilonepeynslie ¥ IPOAOJIbHBIC BOJTHBI. XapaKTEPUCTUKH BOJIHBL. Y paBHEHHUE TIOCKOH Oeryieit 2
BOJIHBI.
1.24. 3ByKkoBBI€ BOJIHBI. YIIBTPa3BYK, €r0 NPUMEHEHHE
KonTtpoJsbnas padora Ne 1*
JlaGopaTopHble paGoThI. 6
1 | MccnenoBanue 3aBUCHUMOCTH CUJIBI TPEHHUS OT Beca Tena.Nel 2
2 | IIpoBepka 3aK0HA COXpaHEHHS UMITYJIbCA TIPU YIPYTOM CTOJKHOBEHUH Te.Ne2 2
3 | V3yueHue 3aBUCUMOCTHU NepHoAa KoIeOaHU HUTSHOTO MasiTHUKA OT JUIMHBI HUTH. No3 2
CamocrosiTenbHas paboTa 4
1 | Pemenue pacy€THbIX 3a/1a4.
2 | PeneHue KaueCTBEHHBIX 3a/1a4.
3 | Coobmienne « 3Byk», «IIpuMeHeHNE yIbTpa3ByKa»
Paznen 2 20
Mouaexkyasipaas pu3uka.
Tepmoaunamuka
Tema 2.1 Coaeprxanue yueOHOro MaTepuaa 6
OCHOBBI MOJIEKYJISIPHO- 1 | 1.25. OcHOBHBIE MTOJIOKECHHS MOJICKYJIIPHO-KHHETHIECKON Teopuu. Pa3mMephl 1 Macca MOJICKYII, 2

KUHETHYECKOMN TCOpHUU

aTOMOB.

1.26. BpoynoBckoe nemxenue. Auddysns. CUibl 1 )HEPTHS MEKMOJICKYISIPHOTO B3aHMOICHCTBHSL.




2 | 1.27. Crtpoenue razoo0pa3HBbIX, XHIKAX W TBepAbIX Ted. CKOPOCTH ABMXKEHHMS MOJEKYT U HX 2
U3MEepeHHe.
1.28. neanwHblii Ta3. [laBnenue raza. Temmneparypa u ee usmepenne. OCHOBHOE YpaBHCHHE
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH Ira3oB.
3 | 1.29. I'a30BBIC 3aKOHBI. 2
1.30. YpaBHeHuUe COCTOSIHUS HJI€aIbHOTO ra3a. MolispHas Ta30Bas MOCTOSHHAS.
Coaep:xaHue y4eOHOIro MaTepuaJia 4
Tema 2.2 1 | 1.31. BuyTpeHHss sHeprusi ujcalbHOro raza. Pabora u Temiora kak (GopMbl Iepemaadyd SHEPrHH. 2
TepmoauHamMuka YpaBHeHHE TEIIOBOTrO Oananca
1.32. IlepBoe Havasio TepMOIMHAMUKHU. ArabaTHBIN TTPoIIece.
2 | 1.33. TernoBble ABUTATENN M OXpPaHa IPUPOABI. XOJIOAWIbHBIE MAIINHBIL. 2
1.34. KIIJI rermoBeix MamuH. Bropoe Hayaio TepMOIMHAMUKH.
CamocrosiTenbHas paboTa 4
1 | Coobmenne «TemIoBble ABUraTeNN U 3arPA3HEHHE OKPYKAIOIISH CpeIbl».
Conep:xanue y4eOHOIro MaTepuaa 6
Tema 2.3 1 | 1.35. Ucnapenwne u koHAeHcaus. HaceleHHbIi map. BiaxkHocTh Bo3myxa. Todka pochl. 2
ArperaTHoe COCTOSIHHE 1.36. Kunienue. [leperpeTslii map u ero UCroiIb30BaHUE B TEXHHKE.
BEILIECTBA 2 | 1.37. XapakTepHuCcTUKa XHUIKOTO COCTOSIHUS BemiecTBa. [I0BEpXHOCTHBIN CIIOW JKUAKOCTH. DHEPTHUS 2
MOBEPXHOCTHOTO CJIOSI.
1.38. SIBneHust Ha TpaHMIIE KUAKOCTH C TBEPBIM TeJoM. KanmuispHele siBICHUS.
3 | 1.39. XapakrtepucTuka TBEpIOro COCTOSIHMsS BellecTBa. 3akoH ['yka. MexaHuueckue CBOMCTBa 2
TBEPJIBIX TEJ.
1.40. TenyioBoe paciMpeHue TBEPAbIX Tel U xkuIKocTel. [1naBienne n KpucTanan3arms.
CamocrosiTenbHas paboTa 6
1 | Pemenue pacu€THbIX 3a/1a4.
2 | PemeHue kaueCTBEHHBIX 33124
3 CocraBnieHue TaOIHIbl «ATperaTHbIE COCTOSTHUS BEIECTBAY.
JlabopaTopHbie padoThl 4
1 WccnenoBanme oqHoro 13 n3omporeccon. Nod 2
2 | U3mepenue BiaxHOCTH Bo3ayxa. NS5 2
KoHnTpoibHble paboThl
1 \ KountpoabHnas padora Ne 2 *
Paznen 3 34
DJIEKTPOAUHAMMKA Copep:xaHue yuedOHOr0o MaTepuasa 8




1.41. DnexTpuueckue 3apsiabl. 3aKOH coXpaHeHus 3apsiia. 3akoH Kynona

Tema 3.1 1.42. Dnexkrpudeckoe nose. . Hanpsoxk€HHocTh nodist. [IpuHIUI cyneprio3uiuy moje.
DneKTpocTaThKa 2 | 1.43. PaboTa cui1 3IIeKTpOCTaTHIECKOTro noiist. [loTeHnnan noius
1.44. Pa3znocTh noteHuana. JKBUIOTEHIMATbHbIE TOBEPXHOCTU. CBA3b MEXKAY HANPSIKEHHOCTHIO U
Pa3HOCTHIO NOTEHIIUAJIOB JIEKTPUUYECKOTO MOJIS.
3 | 1.45. IIpoBOJHUKH B DJIEKTPUUYECKOM IT0JIE.
1.46. JIudneKTpuKy B dJCKTpUYECKOM Tmosie. [lonspu3arus TuIIeKTPUKOB.
4 | 1.47. KonageHcaTopbl, UX COSIMHEHUE.
1.48. Dueprus 3apsHKCHHOTO KOHACHCATOPpA. DHEPTHUS JIEKTPUICCKOTO MOJIS.
CamocrosiTenbHast paboTa CTYJACHTOB 3
1 | Pemienue pacu€rHbIX 3a/1a4.
2 | Coobmenue «Ox, YK 9Ta BpeIHAs dICKTPU3ALIUD).
Coaep:xanue y4eOHOro MaTepHuaJia 2
1 | 1-49. YcnoBus, HeoOXOAMMBIE U1 BOSHUKHOBEHUS U MOJACP)KaHUS SJEKTPUIECKOTO TOKA.
Tema 3.2 1-50. Cuna Toka, MIOTHOCTh TOKA, HAINPSKEHHE, CONPOTUBIICHUE, YACTbHOE COMPOTHBIICHHUE.
3akoHbI MOcTOAHHOro Toka | 2 | 1.51. 3akon Oma /1j1st yyacTKa enu. 3aBUCUMOCTD JJICKTPUYECKOTO COIPOTUBIICHHS TPOBOAHUKOB OT
MaTepuaia, JUIMHbI U IJIOMAAH MOTePEeYHOro CEYeHUS IPOBOJHUKA,0T TEMIIEPATYPHI.
1.52. DJ1C uctounuka Toka. 3akoH OMa JyIsl IIOJHOM IeTTH
3 1.53. CoenuHeHne MPOBOTHUKOB.
1.54. CoenuHeHre NCTOYHUKOB AJIEKTPUUECKOM SHEPTHH B OaTapero.
4 | 1.55. TennoBoe aeiicTBue Toka. 3akoH Jxoynst — JleHna.
1.56. PaboTa 1 MOITHOCTH IEKTPHUIECKOTO TOKA.
CamocrosiTenbHasi paboTa CTyI€HTOB 3
1 Pemenune pacu€THbIX 3a1a4.
2 | Pacuér sneKkTpudecKux Ierei.
3 | CocTtaBUTBH KPOCCBOPJ, peOYyCHI.
JlaGopaTopHble paboThbl. 3
1. N3yuenue 3akoHa Oma Juist yyacTka lenu. V3mepeHHe CHIIBI TOKA M HANpsHKEHHUS Ha pa3IMyHbIX
yyacTkax menu. Ne6
2. Usmepenune D3/IC 1 BHYTPEHHETO CONPOTUBIIEHNS NCTOUYHUKA TOKa. Ne7
3. Onpenenenue yaenbHOro COMPOTUBIEHUS TPoBOAHMKA Ne§
Tema 3.3 Coaeprxanue yueOHOro MaTepuaJia 1
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Tok B pa3nu4HbIX Cpelax. 1 | 1.57. DnexTpuyeckuii TOK B MeTaJlIax. DIEKTPOHHBIH ra3. Pabora Beixoza. 2
1.58. Dnekrpuueckwii TOK B DJJIEKTpONHMTaX. OJEeKTpoiau3. 3akoHbl Dapanes. [IpumeHnenue
DJIEKTPOJIN3a B TEXHUKE.
2 | 1.59. DnekTpuyeckuid TOK B ra3ax W Bakyyme. Monuzanus raza. Ilmasma. 2
1.60. Buapl razoBeix paszpsyioB. CBOWCTBA W MPUMEHEHUE SJICKTPOHHBIX ITYYKOB.
3 | 1.61. DnekTpuveckuid TOK B MOJynpoBoAHUKaX. COOCTBEHHAs MPOBOJAUMOCTD MOTYITPOBOIHUKOB. 2
1.62. IlonynpoBOTHUKOBBIE IPUOOPHI.
CamocrosiTenpHas padora. 2
1 | Coobuienue: Bupl aeKTpudYecKuX pa3psiaoB. DIEKTPUUECKUE pa3psIbl Ha CIIyKOe YeIoBeKa.
[Tna3ma.
Coaep:xaHue y4eOHOro MaTepHuaJia 4 2
Tema 3.4 1 | 1.63. BekTop MHAYKIIMK MAarHUTHOTO NS, JleiCTBHE MAarHUTHOTO TIOJISI HA TPSIMOJTMHEWHBIN 2
MarauTtHoOe 1mose MIPOBOJHHK C TOKOM.
1.64. 3akon Ammnepa. BzanmoseicTBie TOKOB.
2 | 1.65. MaruuTHbI#i IoToK. PaboTa mo nepemMenieHuo MpoBOJIHUKA C TOKOM B MArHUTHOM ITOJIE. 2
1.66. [leiicTBe MarHUTHOTO IMOJISI Ha MBIOKYIuiics 3apsn. Cuna Jlopernna. OnpeneneHue yaeabHOro
3apsia.
CamocrosTenpHas pabora 4 3
1 | Pemenne pacuéTHbIX 3a1a4
2 | Coobmienue: « YCKOpUTENN 3apsHKSHHBIX YaCTHID).
Conep:xanue yueOHOro MaTepuaJa 2 2
Tema 3.5
OneKTpOMarHuTHas 1 | 1.67. SIBnenue 1eKTPOMAarHUTHON MHIYKIIMU. BUXpeBoe 3JeKTpUIecKoe moJie. 2
WHIYKIUS 1.68. CamouHyK1usi. DHEPTUsi MAarHUTHOTO TIOJIS
CamocrosiTenbpHas paboTa 2 3
1 Pemenune pacu€THbIX 33124
Paznen 4
Kone6anus n BoJIHBI. Coaeprxanue yueOHOro MaTepuasa 10 2
Tema 4.1 1 | 1.69. CBoGoaHBIE AMeKTpOMarHuTHBIC Konebanus. [IpeBpaiienue sHeprun B KojaebaTeTbHOM 2
DJeKTPOMAarHUTHBIE KOHTYpE. 3aTyXaromnxe JIeKTPOMarHuTHEIE KOJICOaHN.
KoseOaHusl. 1.706. T'enepaTop He3aTyxarolUX SJIEKTPOMArHUTHBIX KoJeOaHUW. BBIHYXKICHHBIE DJIEKTPHUUYECKHE

KoJcOaHus.
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2 | 1.71. [IpuHumn neicTBUS TeHepaTopa nepeMeHHoro Toka. . [lepeMeHHbIH TOK. 2
1.72. Tpancdopmarop. [IponsBoacTBo, epeaada u moTpedICHUE JICKTPOIHEPTUH.
3 |1.73. EmxocTHO€ M WHIYKTHBHOE CONPOTHBICHHUS TMEPEeMEHHOro Toka. 3akoH Owma s 2
ANEKTPUYECKOM 1IeTTH IEPEMEHHOTr0 TOKA.
1.74. PaGoTa 1 MOIITHOCTh IEPEMEHHOT0 TOKa. [ eHepaTopsl TOKA..
CamocrositenbHas paboTa 4 3
1 | Pemenue pacuéTHbIX 3a1a4.
2 | Pemenne kauecTBEHHBIX 3aJ1a4.
Coaep:xanue yueOHOro MaTepHuaJia 4 2
Tema 4.2 1 | 175. DnexTpoMarHUTHOE I0Jie KaK OCOOBINA BUI MaTEPHH. 2
DNEeKTPOMarHUTHBIC BOJTHBI 1.76. DnexTpomarHuTHble BosHbL. Bubparop I'epua. OTKpbITHIN KoseOaTeabHbII KOHTYD.
2 | 1.77. Uzo6perenue paguo A. C. ITonoBbIM. 2
1.78. Tlonsarue o paauocssizu. [IprMeHeHne 2IeKTPOMAarHUTHBIX BOJIH.
CamocrosiTenbpHas paboTa 2 3
1 ‘ Pemenue pacu€tHeix 3a1ad4.
Pa3nean 5
OnTuka Coaep:xanue y4eOHOro MaTepuaJia 12 2
Tema 5.1 1 | 1.79. CkopocTh pacrpocTpaHeHHsI CBeTa. 3aKOHBI OTPAKEHUS U MpeioMiIcHus cBeta. [lomHoe 2
BonnoBas ontuka OTpaKeHHE
1.80 JIunzel. I'na3 xak ontrueckas cuctema. ONTHYeCcKue MPUOOPHI.
2 | 1.81. UnTepdepennus ceera. KorepeHTHOCTb CBETOBBIX JTy4eil. 2
1.82. ludpaxuus cBera. J{udpakiys Ha menu B mapaJuieIbHBIX dydax. JludpaknumonHas penierka.
3 | 1.83 ITonapuzanus nonepeunsix BosH. [lonspuzanus ceera. [lonspouas. 2
1.84. Jlucniepcus cBera.
4 | 1.85. Bunsl cnektpoB. CriekTpsl ucityckaHus. CHEKTpbl MOTJIOMIEHUS. 2
1.86. YaprpadmosieroBoe m uWHGpaKpacHOe U3MydeHHs. PeHTreHoBckme Jiyan. VX mpupoma u
CBOMCTBA.
JlabopaTopHbie paGoThl. 4 3
1 | U3mepenue ko3 dunmenta nperomieHue crexia. Ne9 2
2 | Onpenenenue MHBI CBETOBOH BOIHEL Nel() 2
KoHnTposbHble paboThI.
1 | Kourpoabnas pa6ora Ne3 * 2,3
CamocrosTensHas pabora 4 3

1

Coobmienne «OnTUYECKUe SIBICHUS B IPUPOJIEN.

2

Pemenue 3agau.
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Pazgen 6 4 2
OcHOBBI cHICNHAIBHOM Coaep:xanue yueOHOro MaTepuaJia 4 2
TEOPUH OTHOCHTEJbHOCTH
1 | 1.87. NuBapuaHTHOCTH MOYJISl CKOPOCTH CBETA B BaKyyMe. 2
1.88 IMocrynarel DitHIITEHHA.
2 | 1.89. IIpocTpaHCTBO U BpeMsl CIIEIUAIBHON TEOPHHU OTHOCUTEIBHOCTH. 2
1.90. CBs13b Macchl ¥ SHEPTHH CBOOOHOM YACTHUIIBI. DHEPTHUS ITOKOS.
CamocrosTenpHas pabora 4 3
1 | Pemenne kauecTBEHHBIX 3a]1a4.
2 | Pemenue pacu€THBIX 3a1a4.
Paznen 7
DJIeMeHTbl KBAHTOBOM Coaepixanue yueOHOIro MaTepuasa 12 1
(pusuku
1 | 1.91. TenmoBoe w3mydeHwue. PactipenencHne HEPrUHM B CIIEKTPE aOCOMIOTHO YEPHOTO Teia 2
Tewma 7.1 KBantoBast 1.92. KantoBas runorte3a Ilnanka. ®OTOHBI.
ONTHKA 2 | 1.93. Buemnuii dorosnekrpudeckuii 3dpdexr. Buyrpennuit gporosddexr 2
1.94. Tunsl GoTOI7I€MEHTOB
3 | 1.95. JlaBnmeHue cBera. 2
1.96. IloHsATHE O KOPIYCKYISPHO-BOJIHOBOM MPHUPOJIE CBETA.
Tema 7.2 1 | 1.97. Pa3Butue B3MISII0B HA CTPOCHUE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CHIEKTPaX BOJOPOAA. 2
®dwu3nka aToMa ¥ aTOMHOTO 1.98. Snepuas monmens aroma. OmbITel J. Pesepdopna..
sanpa. 2 | 1.99. Mogens aroma Bogoposa o H. bopy. ['mnoreza ne Bpoiins 2
1.100. CooTHomenue HeonpenenéHHocrel I eitsenOepra. KBaHTOBBIE reHEpaTOPBHI.
CamocrosiTenbHas paboTa 2 3
1. PenieHne kaueCTBEHHBIX 3a7a4
2. Permenne pacu€THBIX 3a/1a4.
JlabopaTopnasi padora 2 3
1. 3yuenue TpekoB 3apsikEHHBIX yacTUIl. Nel |
Ayoumopnas yueonas naepysxa -122 (100y nexyuti +224 n1ab/ pab) 122

Maxkcumanvras yuebnas naepyska - 183
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JIJ1st XapaKTepUCTHKN YPOBHS OCBOEHUS y4eOHOTO MaTepHasa HCIOb3YIOTCS CIEAYIONIe 0003HAYCHHUS

1. — o3nakomumenvhwlll (Y3Hasauue panee U3y4eHHbIX 00bEKMO8, CEOUCME);

2. — penpoOyKmuBHulll (8blNOJIHEHUE 0esTMeNIbHOCIU N0 00pa3yy, UHCMPYKYUU UL NOO PYKOBOOCHBEOM),

3. — npOOYKmMuGHbIll (NIAHUPOBAHUE U CAMOCMOAMENbHOE BbINOIHEHUEe 0esAMeNbHOCMU, peuleHie NPoOIeMHbIX 3a0a)
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3. YCJIOBUSA PEAJIU3AIIUU YYEBHOM JUCIHUILIUHBI

3.1. TpeGoBaHus K MaTEPUAJTbHO-TEXHUYECKOMY 00ecIe4eHnI0

Peanuzanus ydeOHON aucHMIUIMHBI TpeOyeT Hamuuusi ydeOHOro KaOuHeTa W JabopaTtopuu

«Duzukay.

O6opynoBanue yueOHOTo KabMHeTA:

HarjsiaHbIC mocoous (KOMHHCKTBI y‘le6HBIX Ta6J'II/II_I, mrakaTel: «®u3ndeckue BEIUYUHBI U

¢byHIaMeHTalbHBIe KOHCTAHTB», «MexayHapoanas cucrema enunun CHy», «llepuogmueckas cucrema
xuMudeckux 3aemenTos J1. M. MenneneeBa», HOpTPeThl BbIJAIOIINXCS YUEHBIX-(DU3UKOB U aCTPOHOMOB);

MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIE CPE/ICTBA;

9KPaHHO-3BYKOBBIC TIOCOOUS;

KOMILIEKT JIEKTPOCHA0KEHUs KaObnuHeTa (PU3HKH;

TEXHUYECKHE CPECTBA O0yUCHHS,

JEMOHCTPAMOHHOE 000pyioBaHKe (00IIEro Ha3HAYCHUS U TeMaTHYECKUEe HaOOPHI);
naboparopHoe o6opynoBaHue (00IIEro Ha3HAYCHUS U TeMaTHuYecKrue Habophl);

CTaTU4eCKUe, TUHAMUYECKHE, TEMOHCTPALMOHHBIC U Pa3JaTOYHbIC MOJIEIIH;
BCIIOMOTAaTENIbHOE 000PY/I0BAHUE;

KOMIUIEKT TEXHHYECKOW IOKYMEHTAI[MM, B TOM YHCJE IacropTa Ha CpeACTBa OOy4YCHHS,

MHCTPYKLUHU MO UX MCTIOJIb30BAHHIO M TEXHHUKE 0€30MacCHOCTH;
TexHuueckue cpeacTBa 00y4eHUs:
Buneonpoextop
WNHTepakTuBHAsA AOCKa
JleMoHCTpannoHHOE 000pyA0BaHKE IO KYpCY Y4E€OHON AUCUIUTUIHHBL:

ABowmeTp.

AmMniepMeTp AEMOHCTPAIIMOHHBIM.
bapomeTrp-anepoun.
bumMerammyeckue MIaCTUHKA.
buHOKIB MONEBOM.

bunpusma Openens.

Becnl yueOHsIe.

Butok B MarauTHOM HoJe€.
Bo3nymnoe orauso.

BonnoBas mammuna.

BoapT™MeTp 1eMOHCTpaMOHHBIN.
BeinpsimMurens.

lansBanomeTp.

I'eneparop YBY.

I'urpomerp.

JIuHaMOMETp TEMOHCTPAL[UOHHBIN.
JyroBas nammna.

3epkana cepuueckue.
KaopumeTp mKOIBHBIN.

Kamepa vacTtu.

KamepToHBI.

Kapkacel npoBosioyHsIE.

Karonnas TpyOka.

Karymka 1y1s neMoHCTpalid MarHuTHOTO TOJIA.
Konznencarop nepeMeHHON EMKOCTH.
JIuH3EIL.

MarasuH cOnpOTHUBIICHUN.
Marsut ayrooopa3HbIii.
MarnuTHas cTpeika.

Manowmerp.
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MasaTHuK B yacax.

MetpoHOM.

Moaenu npocTpaHCTBEHHOM PEeMIETKA KpUcTasia.

Mogenp Taxomerpa.

Owmmerp.

Ocmnorpad mKOIbHBIH.

[Tanouku u3 560HUTA, CTEKIITHHBIE.

Ilepexirouarenu.

[Tpubop /it neMoHCTpaluK TYpOYISHTHOTO ABUKEHUS KUJAKOCTH.
[Tpubop st nemoncTpanuu npasuia Jlenma.

[Tpubop 1t U3MEpEHUsT TEPMUUECKOTO KOAPPHUIMEHTA CONPOTHUBIICHHUS.

[TpuGop 1t n3ydeHus 3aKOHOB ONTHKH.
[Tpubop st onpenenenus Ko3duimenTa IMHEHHOTO pacCIIuPEHUsI.
IIpu3ma npsAMoro 3peHus.
ITcuxpomerp.

Panuomerp.

Peryinarop nanpspkeHus.
Peocratsl peruaxHsle.
Ceto(punbTpHI.

Certka kob0e.

CrnekTpockor.

Tapenka BakyyMHasl ¢ KOJIOKOJIOM.
Teneckor.

TennonpuéMHUK.

Tepmomnapa.

TepmocTonoO.

Tpancdopmartop pazOOpHBIiA.
TpyOka ¢ MenbHULIEH.
DIr00peCUUPYIOIHI YKPaH.
dortomerp.

DOTOIIEMEHTHI.

[lITaTuBBI.

DKpaH.

ONEKTPOKOHCTPYKTOP.
DNEeKTPOCKOIL.

O6opynoBanue 1a00paTOpuu U pabOUnX MECT JJabopaTopHit:

JlabopaTopHbIE CTOIBI.

JlabopaTopHoe o0opyaoBaHue, HEOOXOIMMOE JIJIsi TTPOBEICHUSI SKCIIEPUMEHTA 110 JaHHOU padboTe
B COOTBETCTBUU C UHCTPYKIIUECH.

AmniepmeTp 1abopaTOpHBIH.

Becsl Texnuyeckue.

BonbT™meTp nabopaTopHbIH.

JluHaMoMeTp 151 J1abOpaTOpHBIX padoT.
JudpakionHas pemeTka.

W3mepuTenbHble HUINHAPHI.

Kitrou 3ampIkaHus TOKa.

Kon6s1 naboparopHsie.

JIaGopaTopHbIiif HAbOp MO PaTUOTEXHUKE.
JIaGopaTopHbIif HA0Op MO KUHEMATHUKE U IMHAMHUKE.
Jlamma HakamuBaHUs AJIEKTpUYECKasl.
Mauelii Habop O AIIEKTPOMArHETU3MY.
Muinmuamnepmerp.

HaGop anst nabopaTtopHbIX paboT Mo ONTHUKE.
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HaGop conporuBneHuii.

HaGops! npoBoioB.

ITpuGop 1t n3ydeHus 3aKOHOB ONTHKH.

[TpuGop 1t M3MEpEeHuUs ATMHBI CBETOBON BOJIHBI.
[Tcuxpomerp.

[Tpubop st onpenenenus Ko3dduumenTa TMHEHHOTO pacIIUPEHUs TEJ.
PeocTatsl noia3yHKoOBbIE.

CnupTroBKa.

Tena HepaBHOI MaccChI.

TepmomeTpsl 1abopaTopHBIe.

TpancopTup y4eHUYECKHM.

TpyOku cTekiIsiHHBIE.

YHuBepcanbHbI (U3NIECKUN IITATHUB.
DoTOMETP MIKOILHBIH.

[IITaHreHUUpPKYJIb.

HITatuB 1a60paTOPHBIN.

3.2. UudopmanuonHoe odecriedeHrne 00y4YeHust
IlepeueHb pexoMeHyeMbIX YUeOHBIX U3IAHUI, TONOJHUTEIBHOI JUTEPATYPHI

OcHOBHbIE HCTOYHHKH:

1.

Mskume ['. 4., byxoBueB b. b. ®usuka — kiaccudyeckuii Kypc: yd4eOHUK MAJis

obmieoOpaszoBarenbHBIX yupexaenui — 10-11 kmacc, M., [Ipocsemenue, 2010.

2.

Camoitnenko I1. 1. ®usnka: y4eOHUK A7l CPeHUX CIeUAIbHBIX YUeOHBIX 3aBelleHui, M.,

Axanemust, 2008.

3.

JmutpueBa B. @. dusnka: Y4eOHUK A CPEAHUX CIEIUAIBHBIX Y4eOHBIX 3aBeAeHMid, M.,

Axanemust, 2008.

4.
S.
6.

7.

8

M., «/Ipod
9.

IInuckuii A. A., I'pakosckuii I'. FO. @usnka: M., ®opym, 2007.
Cawmoiinenko I1. 1. CoopHuk 3a1a4 u BonmpocoB 1o (pusuke, M., Akagemusi, 2008.
Camoiinenko I1. . CoopHuk 3agau mo ¢usuke s Texuukyma, M., 2005.

Tpodumona T.U. @usuka B Tabnunax u popmynax. M., Axanemus, 2008r.

PeivkeBuy ATl 3agaunuk: cOOpHUK AJI y4aIIUXCsl 0011e00pa30oBaTEIbHBIX YUPEIKICHUM. —
a» 2008.

JlaOkoBckuit B.b. 220 3amau nmo ¢usuke ¢ pemeHusMu: KHMra anas ydammxces 10-11xm.

001eo0pa3oBaTeNbHBIX yupexxaeHuid. M., 2006.

10. AmutpueBa B.®. ®dusmka ans mpodeccuil W CHenUaNbHOCTEH TEXHUYECKOTrOo MpoduIs:
y4eOHUK Ui  00pa3oBaTelbHBIX YUYPEXKJIEHHH HayadbHOIO M CpeAHEro MpodeccuoHaTbHOIo
oOpaszoBanus. — M.: U3natenbckuil nueHTp «Akagemusi», 2012r.

I_[OHOJIHI/ITQ.]II)HBIC HCTOYHUKMU:

agbrwbnE

KacesioB B. A., ®usnka: YueOHHK A7s1 00111e00pa3oBaTeNnbHbIX yupexaenuit — M., 2005.
Kacarkuna U. JI. ®usuka. [lonusiii kype noarorosku EI'D — M., ACT, Actpens, 2008
I'pubos B. A., XanauanoB H. K. ®usuka. Penerutop — M., SKCMO, 2008.
I'enpenmreita JI1.O., Ik FO.W. ®usuka. Yaebnuk mist 10 k1. — M., 2005.

Iengenmreita JI.O. [luk FO.U. ®usuka. Yueonuk mus 11 ki, — M., 2005.

LISl CTYy1€HTOB.

1.

Imutpuea B. ®@. ®usuka nns npodeccuil U CHelHaTIbHOCTEH TEXHHUUYECKOTro Mpoduis:

y4eOHUK I CTYACHTOB TPO(ECCHOHATBHBIX O00pa30BaTEeNbHBIX OpraHU3alMi, OCBaWBAIOIIUX
npodeccun u cnenuanbHocta CI10. — M., 2017.

2.

Hmutpuea B. @. ®dusuka qig npodeccuil W CHenHanbHOCTEH TEXHHUYECKOTo MpOoduIIs.

COopHuK 3amad: yued. mocobue sl CTYACHTOB Npo(decCHOHANbHBIX 00pa30BaTEIbHBIX OpraHU3AIINM,
ocBauBaroImux npodeccun u cnenuansuoctu CI10. — M., 2017.

17



3. mutpuesa B. @., Bacunwes JI. . ®usuka mis npodeccuii v crienuabHOCTEH TEXHUIECKOTO
npopwia.  KoHTponbHble Marepuanbl: y4e0. TOCOOMS i CTYACGHTOB TNPO(ecCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHU3alliii, OCBauBalIMX Mpodeccuu u cneruanbHoctn CI10. — M., 2016.

4. JImutpueBa B. ®@. dusuka 11 npodeccuii M CHENUaIbHOCTEH TEXHUYECKOTO MPOQHIIS.
JlaboparopHblii mpakTHUKyM: y4ed. MocoOusi uisi CTYJEHTOB MNpodecCHOHAIbHBIX 00pa3oBaTeNIbHBIX
opraHm3anuii, ocBauBaronux npodeccuu u crnenuanpbaoctu CI10. — M., 2017.

5. KacesnoB B. A. MmoctpupoBanHslii aTiac o ¢pusuke: 10 kmacc.— M., 2010.

6. Kacesanos B. A. MnmoctpupoBanuslii atiac o ¢usuke: 11 kmacc. — M., 2010.

7. Tpodumona T. U., dupco A. B. ®uszuka 11 npodeccuii U CrieUaIbHOCTEH TEXHHYECKOTO
U ECTECTBEHHO-Hay4yHoro mpocdwuieit: COopHuk 3amay: y4yeOHOe TocoOue JUisi  CTYJIEHTOB
npoeCCHOHATBHBIX 00pa30BaTEIbHBIX OpPTaHU3AIMi, OCBAaMBAIOIIUX MNPOPECCHH M CIEHUATBHOCTH
CIIO. — M., 2017.

8. Tpodumosa T. U., ®upcor A. B. ®usuka s npodheccuii U cnenuaaTbHOCTeH TEXHUIECKOTO
U eCTeCTBEHHO-Hay4yHOro mnpoduieit: Pemenuss 3agau: yueOHoe 1ocobue Ui  CTYIEHTOB
npoeCCHOHATIBHBIX 00pa30BaTEIbHBIX OpPTaHU3AlMi, OCBAaMBAIOIIUX MNPOPECCUH M CIEHUATBHOCTH
CIIO. — M., 2016.

9. ®upcor A. B. ®usuka ansg npodeccuii U crnenuanbHOCTeH TEXHHYECKOTO M €CTECTBEHHO-
HayyHOro mpoduiei: ydeOHUK UIsl CTYACHTOB MpodeccHOHANbHBIX 00pa30BaTENIbHBIX OpraHU3alui,
ocBamBatommx mnpogeccun u creruansHocty CIIO / mon pea. T.U. Tpodumoroit. - 2017

[ npenogasaresiei.

1. Konctutymus Poccuiickoii @eneparuu (MpUHATa BCEHAPOHBIM rojiocoBanuem 12.12.1993)
(c yueToM mOIpaBOK, BHECEHHBIX (eAepabHBIMH KOHCTUTYIIHOHHBIMU 3aKOHaMu P® o mompaBkax K
Koncruryuuu PO ot 30.12.2008 Ne 6-DK3, ot 30.12.2008 Ne 7-OK3) // C3 PO. — 2009. — Ne 4. — Cr.
445,

2. 06 oOpazoBanuu B Poccuiickoit ®enepauun: denep. 3akoH ot 29.12. 2012 Ne 273-D3

(B pen. ®enepanbHbix 3ak0HOB 0T 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013

Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot

03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-

@3, ¢ u3M., BHeceHHbIMU DenepasibHbiM 3akOHOM 0T 04.06.2014 No 145-@3, B pea. oT

03.07.2016, c u3m. ot 19.12.2016.)

3. ITpuka3 Munucrepctsa obpazoBanust u Hayku PD ot 31 gexabps 2015 r. N 1578 "O

BHECEHUU M3MEHEHMH B (epepanbHbIi roCyAapCTBEHHBIM 00pa30BaTENIbHbBIN CTaHAAPT

cpeaHero obimero obpa3oBaHHUs, YTBEpKJIEHHbIN npukazoM MuUHHMCTEpCTBA 00pa30BaHUs U

Hayku Poccuiickoit ®enepannu ot 17 mast 2012 r. N413"

4. [IpumepHass ocHOBHasi oOpa3oBaTeibHas MporpaMma CpeaHero oOIiero oopa3oBaHUs,

ono0peHHast perieHueM ¢GeaepaTbHOr0 y4eOHO-METOIUYECKOT0 0ObETMHEHHS TI0 00IIeMY

oOpa3zoBanuto (mpotokon oT 28 utonst 2016 r. Ne 2/16-3).

S. [TuceMmo /lenaprameHTa rocyJapCTBEHHOMN MOJIUTUKH B cepe MOATOTOBKH pabounx KaJapoB
u JAITIO Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «PexoMeHaanuu Mo OpraHU3alUy MOTy4eHHUs
cpenHero oomero o0pa3oBaHMs B Tpefesiax OCBOCHHS OOpa3oBaTeNbHBIX MPOTpaMM CPEIHEro
npodeccuoHaIbHOrO 00pa3oBaHMs Ha 0a3e OCHOBHOrO OOIIero oOpa3oBaHUs C Y4eTOM TpeOOBaHUM
(dbenepalbHBIX TOCYIApPCTBEHHBIX O0pa30BaTEIbHBIX CTAHIAPTOB W MOJTy4aeMoOll TpoQeccuu Wiu
CMELUATBHOCTU CPEAHEr0 MPOoPecCHOHATBHOI0 00pa30BaAHUY.

6. ®denepanpubiit 3akoH OT 10.01.2002 Ne 7-d3 «O6 oxpaHe oKpyxaromei cpeas» (B pel. oT
25.06.2012, ¢ uzm. ot 05.03.2013) // C3 PD. — 2002. — Ne 2. — Cr. 133.

7.  JvutpueBa B. @., BacumseB JI. U. ®usmka s mpodeccuit U crenuambHOCTEH
TEXHUYECKOT0 MPo(UIIsL: METOUUECKUE pEKOMEHaluU: MeToA. ocodue. — M., 2010.

HNHTepHET-pecypcenl:

http://physics.nad.ru/ - Axumanmu QuU3HYECKUX MNPOIECCOB. TpexXMepHble aHHMAIMU |
BU3YyaJTU3aLUH 10 (U3HKE, CONPOBOXKIAIOTCS TEOPETUUSCKUMH O0BSICHEHHAMH.

http://class-fizika.narod.ru/ - caiit "Knacchas ¢uznka"
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http://physics.nad.ru/
http://class-fizika.narod.ru/

http://www.edu.yar.ru/russian/projects/socnav/physic.html -  coumanpubiii  HaBurarop "Xouy
yuntbes". Pusuka.

http://www.abitura.com/ - ¢pusuka aas abuTyprueHTa, perieHne 3aaad It MOCTYMAOIHX.

http://fizzzika.narod.ru/ - 3aiauu o gusuke ¢ peHICHUSIMH.

omsknet.ru - "DIeKTPOHHBIA KOHCYJIbTAHT MO (Gu3uKe". DIEKTPOHHBIA y4COHUK IO (PH3HKE.
[IpencraBnensl paszensl (U3UKKM B TEOPUM, MpHUMEpax M 3ajadax: MEXaHWKa, TEePMOJIMHAMUKA,
AJIEKTPOCTATUKA, IICKTPOIMHAMHUKA, OTITUKA, KBAHTOBAs (PH3HUKA.

physics.vir.ru - CripaBo4HHK 110 (U3KKE C IPUMEpPaMH PEILICHHS 3a/1a4.

http://www.physicalsystems.narod.ru - ®wusudeckne BeIMYHHBI M TMOHATHS (000OIIEHHE |
CHCTEMaTH3aIINs)

www. fcior. edu. ru (DenepanbHbIii IEHTP UHOOPMATMOHHO-00PA30BATEIBHBIX PECYPCOB).

wwww. dic. academic. ru (Axagemuk. C0Bapy U SHIUKIONEINN).

www. booksgid. com (Books Gid. DiextpoHHas 6ubiroTeka).

www. globalteka. ru (I'mo6anteka. 'mobanpHas OMOIMOTEKA HAYYHBIX PECYPCOB).

www. window. edu. ru (EquHoe okHO JocTyna K 00pa3oBaTeIbHBIM pecypcam).

www. st-books. ru (JIydmas yueOHas aureparypa).

www. school. edu. ru (Poccuiickuii o6pazoBarenbHblii mopTai. JJocTymHOCTE, KauecTBo, 3 dek-

TUBHOCTB).

www. ru/book (DnekTpoHHas OMOIHOTEYHAS CUCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3oBarensubie pecypcebl MaTepHeTa — Dusnka).

www. school-collection. edu. ru (Equnas xosiekims nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB).

https//fiz.1september. ru (yuebHo-MeToquuecKas razera «DU3nKa).

www. n-t. ru/nl/fz (HoGeneBckue JraypeaTsl 1o Gu3nKe).

www. nuclphys. sinp. msu. ru (Slnepnas ¢pusuka B Unrepuere).

www. college. ru/fizika (ITogroroska x EI'D).

www. kvant. mccme. ru (Hay4HO-TIONYJISIPHBINA (PU3UKO-MaTeMaTHYECKH xKypHan «KBaHT»).

Www. YoS. ru/natural-sciences/html (ecrecTBeHHO-Hay4HbIH KypHan st Monoaexu «Ilyte B

HayKy»).
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http://www.edu.yar.ru/russian/projects/socnav/physic.html
http://www.abitura.com/
http://fizzzika.narod.ru/
http://www.omsknet.ru/acad/fr_elect.htm
http://www.phizik.cjb.net/
http://www.physicalsystems.narod.ru/
http://www.y10k.ru/sites/go/site363930/
http://www.y10k.ru/sites/go/site363930/

4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOI
JUCHUIIIAHBI

'ATIOY CO «AcOecTOBCKHH MOJUTEXHUKYM», PEATU3YIOMHUA 10 y4eOHOH IHUCHUILIAHE
dusnka, 00ecrieunBacT OPraHU3alrio U IPOBEICHUE IPOMEKYTOYHOM aTTECTalluU M TEKYILEro KOHTPOJIS
JIEMOHCTPUPYEMbIX CTY/I€HTaMU 3HaHUH, YMEHUI.

®u3nKa U3ydaeTcsl B TEXHUKYME Ha IPOTSHDKEHUHU JIBYX ceMecTpoB. [IpoMexyTouHas aTTecTarys
ycraHoBlieHa B (opMme ycTHOro sk3ameHa. [Ipomexxyrounasi artecramus sk3ameH B | u Il cemectpax
yuebHoro roga. OTMmeTka, mojydeHHas Ha dk3ameHe 3a |l cemectp, siBmsieTcssi UTOTOBOM 3a BeCh Kypc
o0y4eHus: GU3UKE U BBICTABIISCTCS B IUILIOM.

B temarnueckom rmane paboyeil mporpamMMbl MPEIYCMOTPEHO BBIIEICHWE YacOB Ha MPOBEIICHUE
CEMECTPOBOIO KOHTPOJISI.

@OpMBI 1 METOJBI TEKYIIETO KOHTPOJIA MO Y4eOHOH AMCIUILIMHE pa3padOoTaHbl Ha 3aceJaHuu
LIUKIOBOM KOMHUCCHUH OO0IIe00pa3oBaTeNbHBIX JUCHUIUIMH, COTJacoBaHbl ¢  paboToJaTeNAMU,
METOANYECKUM coBeToM, yTBepkaeHbl nupekropoM ['AIIOY CO «AcOecToBCKUIl MOJUTEXHUKYM» U
JIOBEJICHBI JI0 CBEJIEHHUs CTYIEHTOB B Haudajge OOy4YeHHsS: TECTHpPOBAHHE IO Teme, cobeceloBaHHE,
KOHTPOJIbHBIE PaOOTHI, TPOBEPOUYHBIE PAOOTHI, (PM3HMUECKUI TUKTAHT ,3a4eT

Jannbie GpopMbl TeKyIlei 1 IPOMEXYTOYHON aTTEeCTalluH MO3BOJIIOT OXBATUTh BECh MPOMICHHBIHI
TEOPETUYECKUN MaTepuall, IPOBEPUTh CUCTEMHOCTb 3HAHWH, a TAK)KE YMEHHE IPUMEHSTH MOITy4YEHHbIE
3HaHUS Ha MPAKTHUKE, MPU PEILICHUH 33/1a4, BBIOITHEHUHN JJAO0OPaTOPHBIX padoT.

JIJs TeKyIIero KOHTpoJIst co31aHbl (DOH B O1IeHOYHBIX cpencTB (POC).

DopmbI U
MeTO/IbI
Pe3yabTaTsl 00yueHusi (0CBOCHHbIE IHoka3aTenu OLEHKHU YCBOCHHBIX KOHTPOJISI
YMeHHs, YCBO€HHbI€ 3HAHUA) 3HAHM, YCBOEHHBIX YMEHUI OlleHKH
pe3yJibTaToB
o0yueHust

® TIPOABIIACT HyBCTBO I'OpAOCTH U TECTUPOBAHUC
YBAXXCHUA K UCTOPHUU U JOCTHIKCHUAM 10 TEMC

JIAYHOCTHBIX: o o
OTeYeCTBEHHOI (U3UUIECKOil HayKH;
e YYBCTBO rOpI0CTH u 5
cobeceloBaHNe
YBAKEHUSA K HCTOPHH M JOCTHKEHHSIM ® JIEMOHCTpHpYeT  (usHiecKn A
OTEYEeCTBEHHOM  (u3nueckoil  Hayku; | TPAMOTHOC TTOBCNICHNC B

npodecCHOHANBHON  N1eATEeNbHOCTH U

¢bu3nyecKkn TPaMOTHOE TOBEJIEHUE B
OBITY TIpU OOpalleHuu ¢ Mpubdopamu u

npo()eCCUOHATLHOMN JEATENLHOCTH U OBITY ! KOHTPOJILHBIE
npu  obpaumieHuu ¢ mpuOopamu  u | YCTPOUCTBAMI, PaGOTHI
YCTpOICTBaMY; e BLHIp@KAET  TIOTOBHOCTL U
b
o TFOTOBHOCTb K TPOOIKEHHIO CIIOCOOHOCTh K HENPEPHIBHOMY
00pa3oBaHMUIo; [IPOBEPOIHBIC

o0pa3zoBaHus u HOBBIIIEHUS ’
KBaTM(UKAITIH B M3GpaHHOI ®  [IPUMEHSET nocTKeHust | PA0OTHI
npo(eCCHOHATIBHON  JieaTebHOCTH 1 | COBPEMCHHOM usudeckort Hayku WU
OOBEKTHBHOE ~ OCO3HaHME ponu  (u- | PH3MHECKHX TEXHOIOTUH A | pusnuecKuit
3MUYECKHUX KOMIIETEHIUI B 3TOM; HOBBIIICHAA COOCTBEHHOTO | pygerapT

o ymenue vcrons3opars | AHTEIEKTYATbHOTO — pasBUTHSA B
JIOCTHEHHS  COBpEMeHHOH  (usnueckoii | BPIOPAHHOM npodeccHOHaNbHOH sa9eT
Hayku U (U3MUECKMX TexHojoruii mms | ACATCIBHOCTIH,
ITOBBIIICHU A CO6CTB€HHOF0 ® OCYIHGCTBJ'IHCT IIOHUCK n 6
HHTEIIICKTYaJIbHOT'O pa3BUTHA B | HCIIOJIb30BAaHHC uHpopmanuu, frabopatopHa
BBIOpaHHOU poeCCHOHAIBHON | HE0OXOIUMOil TUTS penieHus pabora
ACATCIILHOCTH, [IOCTABIICHHBIX 3a7a4;

e  yMeHHE CaMOCTOATENBHO

e TIOKa3bIBacT yMCHHE pabOTaTh B
noObIBaTh HOBBIE i1 ceOst Puznueckue

KOMaH/IE;
3HaHHA, I/ICHOHL?)y}I IJIsA 3TOTO I[OCTYHHBIG
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WCTOYHUKHU WH(]pOpMaIuu;

° yMEHUE BBICTPAUBaTh
KOHCTPYKTUBHBIE B3aUMOOTHOLIEHUSI B
KOMaH/I€ 10 PEIISHUIO OOIIMX 3a/1a4;

. YMEHUE YIPaBIATh CBOEH
MMO3HaBaTEIbLHOU JIeITEIILHOCTRIO,
MPOBOJUTH CaMOOILICHKY YPOBHSA
COOCTBEHHOI'O MHTEJUIEKTYaJIbHOTO
pa3BUTHS;

MeTalpesMeTHEIX-

. WCIOJIb30BaHNE  Pa3IMYHBIX
BHUJIOB IIO3HABATEILHON JICATEIBHOCTH JISk
perieHus (bu3mIecKux 3a/1ad,
MIPUMCHCHUE OCHOBHBIX METOJIOB
Mo3HaHWs  (HAOJIONEHHWS,  ONHUCAHUA,
WU3MEpEHUs], IKCIICPUMEHTA) JIJISl U3YICHHSI

Pa3IMYHBIX CTOpPOH OKpY’Karoleu
JICHCTBUTEIIFHOCTH,

° HUCIOIb30BAHUE  OCHOBHBIX
MHTEJUIEKTYyaJIbHBIX ornepanuii:

IIOCTAHOBKM  3ajaud, (opMynHpoBaHUS
TUIIOTE3, aHAIMW3a U CUHTE3a, CpaBHEHUS,
0000IIeHUS, CUCTEMAaTU3AINH, BBISBICHHS
IPUYMHHO-CJIE/ICTBEHHBIX CBs3€H, MOMCKa
aHaJIoroB, (OpMyIUpPOBAaHUS BHIBOIOB IS
M3YyUYEHHs! PA3JIMUHBIX CTOPOH (PU3HMUECKUX
OOBEKTOB, SBJICHUM U MPOLIECCOB, C
KOTOPBIMH  BO3HHKAaeT HEOOXOIUMOCTb
CTAJIKUBaTbcsl B Mpo(eccroHaIbHOMN
cdepe;

o yYMEHHE T€HEpUpOBaTh HJIEU
U OINpeNieisaTh CpelcTBa, HEOOXOUMBbIE
JUIS X peanu3aium;

o yMEHHE HCI0JIb30BATh
pa3aMyYHbIE WCTOYHUKU JUIS IOJIyYEHUs
¢duszmveckoil mHpopmalmu, OIEHUBATH €€
JIOCTOBEPHOCTB;

o YMEHHE aHaJu3upoBaTh U
MPEJICTaBIATh UH(POPMALIUIO B Pa3IMUHBIX
BUJIAX;

. yMEHUe nyOJIM4HO
MIPEJICTaBIATh PE3yabTaThl COOCTBEHHOTO
UCCIIEJOBAHMSI, BECTU TUCKYCCHH,

JOCTYIHO M  TapMOHMYHO  coueras
cofiepkaHue M (OpMbI TMPEACTaBIIEMO
nH(popMaLnu;

IIpeIMEeTHHIX:

o c(hOpMHUPOBAHHOCTH
MIPEJICTABICHUA O POIH U MecTe (pU3UKU B
COBPEMEHHON HAy4YHOM KapTUHE wMwupa;
MOHMMaHWe  (U3NYECKOH  CYHIHOCTH
HaAOII0JaeMBIX BO BceJeHHOW SBIICHUH,

®  CTPEMUTCA K MOBBIIIEHUIO
YPOBHS 3HAHHWI ¥ UHTEIJIEKTA B
nporiecce u3ydeHus pu3nueckKux
SIBIICHUM

e  BBIOMpACT pa3IMYHBIC BUIBI
[I03HABATEIbHON AESITCILHOCTH UL
perieHus (U3MIECKUX 3a/1a4;

®  [PUMEHSET OCHOBHBIE METOJIbI
mo3HaHus (HaAOJIOJCHHWE, OIHMCAHHME,
n3MepeHue, AKCTICPUMEHT) IS
U3y4YeHUs Pa3IUYHBIX CTOPOH
OKPYXKAaIOILEH 1EUCTBUTENBHOCTH;

° JIEMOHCTPUPYET yMEHUs
BBIIOJIHATH OCHOBHEIC
MHTEJUIEKTyaJIbHbIE oneparuu:
MOCTAaHOBKA 3a7aud, (GpopMynupoBaHUE
TAIIOTE3, aHajIu3a n CHHTE3Q,
CpaBHCHHSI, 0000mmIeHwMS,
cHCTEMaTHU3aIiH, BBISIBJICHUS
MPUYHHHO-CIICACTBEHHBIX CBsI3CH,
MOKMCKa aHAJIOToB, (HOPMYITHPOBAHUS
BBIBOZIOB ISl M3YUYCHHS] Pa3IMYHBIX

CTOPOH buznuecKkux 00BEKTOB,
SIBIIGHUH W TIPOIIECCOB, C KOTOPBIMHU
BO3HHUKAET HEOO0XO0IUMOCTh

CTaJIKUBaThCsl B MpOQeccHOHAIbHON
cdepe;

e  yMmeer HCIOJIb30BaTh
pa3IUYHbIE HCTOYHUKH ISl TIOTY9IeHUS
¢uznueckoil MHpOpMAIMK, OLIEHUBAThH
€€ JIOCTOBEPHOCTb;

e yMeeT  aHAJIU3UPOBaTh MU

NPECTaBIATh UHPOPMALIUIO B
Pa3INYHBIX BUAX;

e  yMeer y0IMYHO
NPECTaBIIATh pe3yibTaThl

COOCTBEHHOTO HCCIICIOBAaHUS, BECTH
JTUCKYCCUH, IOCTYITHO M TapMOHUYHO
couetass  cojepkaHue U (HOPMBI
npecTaBIsieMol HHGOpMAIUH.

®  WMeeT MPEJCTABIICHUE O POJIH
U MecTe (PU3UKU B COBPEMEHHOU
HAyYHOU KapTUHE MHPA;

TECTUPOBAHUE
10 TEME

cobecenoBanue

KOHTPOJIbHBIC

paboThI

MIPOBEPOYHBIC
paboThI

buzuvecKuit
JMKTAHT

3a4€CT

nabopaTopHas
pabora
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posii pu3uKu B GOpMUPOBAHUHU KPYTro30opa
u (byHKINOHATBHON rpaMOTHOCTHU
YeloBeKa JUIA PEIICHUS TMPAKTUYCCKUX
3ajau;

o BJIaJICHUE
OCHOBOIIOJIATAIOIIUMH bu3nUeCKUMU
IIOHATUAMU, 3aKOHOMCPHOCTAMU,
3aKOHAMH U TEOPHSIMH;  YBEPEHHOE
HCI0JIb30BaHUE ¢buznyeckoi
TEPMHUHOJIOTHH ¥ CUMBOJINKH;

° BJIaACHUC OCHOBHBIMH
METOJaMU Hay4YHOIr' O IIO3HAaHUA,
UCTIOJIB3yEeMBIMH B dusmke:

HaOJI0ICHNEM, ONMCAaHHEM, W3MEPEHUEM,
IKCIIEPUMEHTOM;

o YMEHHUS o0pabaTbIBaTh
pe3yabTaThl HM3MEpPEeHH, OOHApPYKUBAThH
3aBUCHMOCTh ~ MEXIy  (DU3HYECKUMH
BEIMYMHAMHU, OOBSICHATH  IOJNyYCHHBIC
PE3YNIBTATHI U JIENIaTh BBIBOJIBL;

o c(OPMHPOBAHHOCTh YMEHHS
pemats (GU3NYECKUE 33/1a9H;

o cOPMUPOBAHHOCTH yYMEHHS
NPUMEHATh TOJYYEHHbIE 3HAHWS JUIA
OOBSICHEHUS yCIIOBUH MIPOTEKAHHS
¢u3MuecKuX  SBIEHHH B NPHUPOJE,
npodeccuoHanpHot  chepe m A
OPUHATHS TMPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM JKU3HU;

. c(hOpMHUPOBAHHOCTH
COOCTBEHHOW MO3UILMU MO OTHOILEHUIO K
¢usnyeckoil MHPOpMaLUHU, NOTydaeMOH
W3 Pa3HBIX UCTOYHUKOB.

®  [IOHUMaeT busnyeckyro
CymHoCTh HaOmomaeMelx Bo Bce-
JICHHOW sBJIEeHUH, poib (u3uku B
dopMupoBaHuU Kpyrosopa u
(byHKIMOHATBHON IPaMOTHOCTH

YeNoBeKa JJI PELIeHUs MPaKTHYECKUX
3ajauy;
e  uzjaraer y4uyeOHBIH MaTepual,

JIaeT OTBET B JIOTUYECKOMU
MOCJIEI0BATEIbHOCTH v
HCII0JIb30BaHUEM MIPUHSTON
¢duznueckoit TEPMUHOJIOTUU "
CHMBOJINKH;

. MMOKa3bIBacT IIOHMMaHHUE
CYIIIHOCTH paccMaTpuBaeMbIX
(UBUYECKUX  SBJIICHHH, TIOHATHH U
3aKOHOMEPHOCTEM, 3aKOHOB, TEOPHIA;

° BIaAceT OCHOBHBIMH
METOAaMH Hay4HOI'O TMO3HAHHUS

(mabmroieHne, OmMUCaHUE, H3MEpEHue,

AKCIIEPUMEHT);
e  yMeer

bu3IIECKUX

U3MEPSTh
BEJIMYUH, MPEICTaBIsA
pe3ynbTaTbl  U3MEPEHMM, HAaXOIUTH
3aBUCUMOCTb MEXIy (PU3NYECKUMU
BEIMYMHAMHU, OOBSACHATH IOJyYCHHbIE
pe3ynbTaThl U JENaTh BBIBOJIBI;

pst

e  UMeeT  HaBbIK  pELICHMS
bu3nyeckux 3anay;

e  ymMmeer MPUMEHSTh
TIOJTyYCHHBIE 3HAHUS JUISI OOBSICHEHHS
YCIOBUH  NpOTEKaHHA  (U3NYECKUX
SBJICHUI B MIpUpPOZE,
npodeccuoHaIbHONM  cepe U JUIA

NPUHATUSA NPAKTUYECKUX PEIICHUHA B
MOBCEHEBHOM JKU3HU;

o uMeeT COOCTBEHHYIO
MO3UIMI0 B OTHOHMICHHWH ITOJYYCHHBIX
3HaHUM 1O (u3MKe, MOTyyaeMbIX W3
Pa3INYHBIX UCTOYHUKOB.

IPOBEPOUHBIC
paboThI

buzuvecKuit
JTMKTAaHT

3a4CT

nabopaTopHas
pabora

TECTUPOBAHUC
10 TEMC

cobecenoBanue

KOHTPOJIbHBIE
paboThI
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XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUYEBHOM JEATEJBHOCTH

CTYJAEHTOB

Conep:xanue o0yueHust

XapakTepucTHKA OCHOBHBIX BH/I0B 1eATeIbHOCTH CTY/A€HTOB
(Ha ypoBHe y4eOHBIX AelCTBHIi)

BBenenue

YMeHusi IOCTAaHOBKM LeJed JESITEIbHOCTH, IIJIaHMPOBaHUS
COOCTBEHHOW JIEATENFHOCTH ISl JOCTHIKEHHUS TOCTaBJICHHBIX
Lenel, IPeaBUICHNS BO3MOXKHBIX PE3YJIbTaTOB ITHX ACHCTBHU,
OpraHM3alMM  CaMOKOHTPOJSI ¥ OLIEHKM  IOJYyYEHHBIX
pe3yJIbTaTOB.

Pa3zButne cnocoOHOCTH SICHO M TOYHO H3JaraTb CBOW MBICIIH,
JIOTHYECKU 00OCHOBBIBATh CBOIO TOUKY 3PEHMS, BOCIIPUHUMATh U
aHAM3UPOBAaTh MHEHHUS COOECETHHKOB, IpH3HABAas IPaBO
JPYTOro 4ejJ0BeKa Ha NHOE MHEHHUE.

[IpousBeneHne u3zMepeHus: (U3NYECKUX BEIMYMH M  OICHKA
IPaHULbI IOIPEIIHOCTEN U3MEPEHUN.

[IpencraBnenue rpaHUIBl NOTPELIHOCTEH M3MEpPEHUN IIpH
MOCTPOEHUH I'paUKOB.

YMeHue BpICKa3bIBaTh TUNOTE3bI 1)1 00BICHEHUS HAOII0JaeMbIX
SIBJICHU.

YMeHue npeajiaratbh MOJICNIH SIBJICHUM.

VKazaHue TpaHHUL [PUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
N3noxeHnne OCHOBHBIX IIOJIOKEHUN COBPEMEHHOM HAay4HOU
KapTUHBI MUpA.

[IpuBenenne mnpPUMEPOB BIHMSAHUS OTKPHITUH B (HU3UKE Ha
IIPOrpecc B TEXHUKE U TEXHOJIOTUU ITPOU3BOJCTBA.
Wcnons3oBanne MHTepHeTa 1715 noucka nHpopmanuu

1. MEXAHUKA

Kunemaruka

3akoHbl MexaHuku HeroToHa

[IpencraBineHne MEXaHWYECKOTO JBWKEHHS TeJla YPaBHEHUSMU
3aBUCHUMOCTHA KOOPJIMHAT M MOPOEKIMEW CKOPOCTH OT BPEMEHHU.
[IpencraBieHre MexXaHHMYECKOrO MABWXKEHUS Tena rpaduxamu
3aBUCHUMOCTHA KOOPJMHAT W MOPOEKIIMEW CKOPOCTH OT BPEMEHHU.
OrmpeneneHne KOOPAWHAT TPOMACHHOTO TYTH, CKOPOCTH U
YCKOpPEHHS Tela 1o TpadukaM 3aBUCUMOCTH KOOpPAUHAT H
MPOCKIUNA CKOPOCTH OT BpeMmeHu. OmpeneneHue KOOpAUHAT
MPOUAEHHOTO MYTH, CKOPOCTH U YCKOPEHUSI TEJa 10 YPABHEHUAM
3aBUCUMOCTH KOOPJMHAT U MPOEKIUN CKOPOCTH OT BPEMEHH.
[IpoBeneHue CpaBHUTENBHOIO AaHAIM3a PABHOMEPHOIO U
PaBHONIEPEMEHHOTO IBUKEHHIA.

VYka3zaHue UCNOJIb30BaHUS MOCTYIATEIBHOTO M BpAIATEIbHOTO
NIIBMOKEHHUH B TEXHUKE.

[IpnoOperenue ompiTa pabOTHI B TPYIMIE C BBIMOIHEHUEM
Pa3IMYHBIX COMAIBHBIX POJICH.

Pa3paboTka BO3MOXKHOI CHCTEMBI IEHCTBHH U KOHCTPYKIIMH TS
AKCIEPUMEHTAIBHOTO OMPEACICHUS KHHEMAaTUYECKUX BETUYHUH.
[IpencraBnenre uHpoOpMamuu O BHUIAX JIBWKEHHS B BUIE
TaOIUIIBI

OOBbsicHEeHHE IEMOHCTPAIMOHHBIX KCIIEPUMEHTOB,
MOJTBEPKIAFOIINX 3aKOH UHEPLIUH

N3mepenne maccel Tena

N3mepenue critbl B3aMMOIEUCTBUS TEI

Brlunciaenune 3HaueHUS CUIT IO U3BECTHBIM

3HAYEHUSIM MacC B3aUMOJICHCTBYIOIIMX TEJI U UX

YCKOPEHHUI
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Brrunciienue 3HaueHuss yCKOPEHUH Tel 10
W3BECTHBIM 3HAYEHUSM JICHCTBYIOIIUX CHII U
Macc Ten

CpaBHeHuE CUIIbl JEHCTBUS U IPOTUBOAECHCTBHUS

[IpuMeHeHne 3aKk0Ha BCEMUPHOT'O TATOTEHUS IIPU
pacuerax CWJI U YCKOPEHHH B3aUMOJICHCTBYIOLIUX
TeN

CpaBHeHUE YCKOPEHHUs CBOOOIHOTO MAJACHHS Ha
maHeTax COJIHEYHON CUCTEMBI

Brigenenue B TeKCTe yaeOHUKA OCHOBHBIX
KaTeropuil Hay4Ho nH(popmaIuu

3aKOHEI COXPAaHCHUA B MCXAaHUKCE

[IpumeHeHne 3aKoHAa COXpaHEHUS MMITYJIbCa JJIS BBIYMCIICHUS
W3MEHEHUN CKOPOCTEH TeJl IPU UX B3aUMOJICUCTBUSAX.
N3mepenne pabOThl CHMJI U M3MEHEHHE KHMHETHYECKOW SHEpPruu
Tena. Beluucienue pabOThl CHJI M W3MEHEHUS KUHETHYECKOU
SHEpPTrUH Tela.

Brruucienue NmoOTCHITMANBHOM SHEPTHUH TEJT B T'PABUTAIIMOHHOM
noje. OmpeneneHne  MOTEHIHAIBHOM  DHEPTHMH  YIPYro
ne(OPMUPOBAHHOTO Tejda [0 MW3BECTHOM JAchOopMalMK |
JKECTKOCTH TeJa.

[IpuMeHeHHne 3aKOHAa COXPAHCHHS MEXaHWYECKOH SHEPIHH TpH
pacuerax pe3yJbTaTOB B3aMMOJACHCTBUI TEJl TPAaBUTALMOHHBIMU
CUJIaMH ¥ CHJIAMH YIIPYTOCTH.

VYkazanue rpaHull MPUMEHUMOCTH 3aKOHOB MEXaHHUKH.

VYkazanue y4eOHbIX IUCHUIUIMH, MPH H3YYEHUH KOTOPBIX
WCTIOJIB3YIOTCS 3aKOHBI COXPAHCHHS

2. OCHOBBI MOJIEKYJISIPHOM ®U3UKH U TEPMOJUHAMUKH

OCHOBBI MOJIEKYJIIPHOM
KHHETHUYECKOU TEOPUH.
Wneanbueiii ras

BoinonHeHue 3KCNEPUMEHTOB, CIyXalluX M8 O0O0OCHOBaHUS
MoJeKyIsipHO-KuHeTHnaeckoi Teopun (MKT).

Pemenune 3amau ¢ NpUMEHEHHEM OCHOBHOIO YpaBHEHHS
MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH I'a30B.

OmpeneneHue  mapaMeTpoB  BelIeCTBA B Ta3000pa3HOM
COCTOSSHUM Ha OCHOBAaHHUM YPAaBHEHMSI COCTOSIHUSL HJAECATbHOIO
rasa.

OmnpeneneHue  mapaMeTpoB  BellecTBA B ra3oo0pa3HOM
COCTOSSHUM U TPOUCXOJANIMX MPOLECCOB MO rpadukam
3asucumoctu p (T), V (T), p (V).

OkcnepuMeHTanbHOE HccnenoBanue 3apucumoctu p (T), V (T), p
(V). Ilpencrasnenue B Buae rpadukoB U30XOPHOT0, H300apHOTO
1 U30TEPMUYECKOTO MPOIIECCOB.

Boluucnenne cpeaHeil KUMHETHYECKOM HSHEPIUM  TEIIOBOTO
JBUKEHMSI MOJIEKYJI 110 U3BECTHOM TeMIlepaType BellecTBa.
BrickaspiBaHue rUMOTE3 IS OOBSCHEHHS HAOII0JaeMBIX
ABJICHUWA.  YKazaHu€  TPaHUL NPUMEHUMOCTH  MOJEIH
«UAealbHBINA Ta3» U 3akoHoB MKT

OCHOBBI TEpPMOAMHAMUKHI

W3mepeHne konmdecTBa TEIUIOTHI B MPOIECCaX TeTIIoNepeadu.
Pacuer KOJIMYECTBA TEIUIOTHI, HE00X0IUMOT0 TUIS
OCYIIIECTBIIEHUS 3aJaHHOTO IMpoliecca ¢ Terionepenayein. Pacuer
W3MEHEHUS BHYTPEHHEW SHEPruu Tel, padoThl U MEPETaHHOTO
KOJIMYEeCTBAa TEIUIOTHI C HCIOJIB30BAaHWEM TIEPBOTO 3aKOHA
TEPMOAMHAMHKHU.

Pacuer paGoThl, coBepIIeHHON ra3oM, 1o TpaduKy 3aBUCUMOCTH
p (V).

Brruucinenne paboThl rasza, COBEPUICHHONW MPU HW3MECHECHHH
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COCTOSIHUSI TO 3aMKHyTOMYy IuKiy. Beruucnenne KII npu
COBCPLUICHHH I'a30M paGOTBI B IMponeccax M3MCHCHHUA COCTOSAHUA
Mo 3aMKHyTOMY ULUKIy. OOBbsSCHEHUE MPHUHIMIIOB JEHCTBUS
TEIUIOBBIX MaiuH. [[eMoHcTpanusi poiau (GU3WKU B CO3MaHUU U
COBEpIICHCTBOBAHUH TEIUIOBBIX JABUTATEICH.

W3noxkeHne CyTH HKOJIOTHMYECKUX TPOOIeM, OO0YCIOBICHHBIX
paboToif TEIMJIOBBIX JBUTATeNled U TPEUIOKEHHE IYyTH HX
PCIUICHUA. VYkazanune I'paHuI] NPpUMCHUMOCTH 3aKOHOB
TEPMOAMHAMHUKHU. Y MEHUE BECTH JIUAJIOT, BBHICIYIIMBATh MHEHHUE
OIIIIOHCHTA, Y4YaCTBOBATb B IAUCKYCCHM, OTKPLITO BBIPpAXKaThb U
OTCTauBaTh CBOIO TOUKY 3PEHUS.

VYkazanue y4eOHBIX IUCHUIUIMH, TPH M3YYECHUH KOTOPBIX
HCIOJIL3YIOT yueOHbIN MaTepuan «OCHOBBI TEPMOJIUHAMKI)

CaoiicTBa mapoB, KUJIKOCTEH,
TBEPABIX TEJ

W3mepenune BIaXHOCTH BO3IyXa.

Pacuer KOJHMYECTBA TEIUIOTHI, HE00X0IUMOT0 TUIS
OCYILIECTBJIEHUSI IIpollecca Iepexoja BellecTBa U3 OJHOT0
arperaTHoro COCTOSIHUS B PyToOe.

DKCIepUMEHTAIEHOE ~ HCCIIEAOBAHWE  TEIUIOBBIX  CBOKCTB
BemecTBa. [IpuBeneHue NpUMEPOB KaNWUISAPHBIX SIBJICHHUA B
OBITY, IPUPOJIC, TEXHUKE.

HccnenoBanme  MeXaHWYECKUX  CBOWCTB  TBEPABIX  Tell.
[IpumeHeHHEe (QU3NYECKUX TOHSATHH W 3aKOHOB B y4eOHOM
Matepuaie npopeccuoHaIbHOrO XapakTepa.

Wcnons3oBanne WHTepHera Ui moucka wuHopManmuu o
pazpaboTkax ¥ TNPUMEHEHHUSX COBPEMEHHBIX TBEPABIX U
aMOp(HBIX MaTEPUAJIOB

3. JEKTPOAMHAMUKA

DneKTpocTaTuKa

Brrunciienne cuin B3aMMOJEHUCTBUS TOYEYHBIX AJIEKTPHUUYECKUX
3apsJIoB.

Brrunciienne HanpsHKEHHOCTH JJIEKTPUYECKOrO MMOJs OJTHOTO U
HECKOJIBKMX TOUEYHBIX NEKTPUYECKUX 3apsiJIOB.

Brprunciienne mnoTeHIMana AIEKTPUYECKOTO MOJig OJHOTO |
HECKOJIBKMX TOYEUYHBIX JJEKTPUYECKHUX 3apsaaoB. M3mepenue
Pa3HOCTH MOTEHIINAJIOB.

HN3MepeHne DHHEPruM IIEKTPUUECKOTO TMOJA  3apsSyKEHHOIO
KOHJEHcaTopa.

BrrunciieHe SHEPruM  JIIEKTPUYECKOTO IOJSA  3apsSyKEHHOIO
KOHJEHcaTopa.

Pa3paboTka miaHa 1 BO3MOYKHON CXEMBI JISHCTBHI SKCTICPUMEH-
TQIbHOTO  OMNPEJETEHUS] AJEKTPOEMKOCTH KOHJIEHCAaTopa |
JIABJIEKTPUYECKOUN MTPOHUIIAEMOCTH BEIIECTRA.

[IpoBeneHne CpaBHUTEIBHOTO aHajdu3a TPABUTALMOHHOTO U
3JIEKTPOCTATUYECKOTO MOJIEH

TlocTOsTHHBIIT TOK

H3MepeHre MOITHOCTH 3JIEKTpuyecKkoro toka. M3mepenune 3/1C
U BHYTPEHHETO CONIPOTUBIIEHUSI UCTOYHHKA TOKA.

BrinonHeHue pacyeToB CHIIbI TOKa M HANpPsHKEHUH Ha ydacTKax
aneKTprueckux nenei. OObsICHEHNE Ha IPUMEPE IEKTPUUECKOM
uenu ¢ aByms uctouyHukamu Toka (DJIC), B kakom ciyyae
UCTOYHHUK DJIEKTPUYECKOH OSHEpruM paboTaeT B peKUMe
reHepaTopa, a B KaKOM — B PeKHUMe OTpeduTers.

Omnpenenenue TemnepaTypbl HUTHM HakanuBaHusa. M3mepeHue
ANEKTPUYECKOTO 3aps/ia JIEKTPOHA.

CHATHE BOJIBTAMIIEPHON XapaKTEPUCTUKH JUOJA.

[IpoBeeHne CpaBHUTENBHOTO aHaIKM3a MOJYMPOBOJHUKOBBIX
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JMOJI0B U TPHOJIOB.

Ucnons3oBanue MWHTepHera s moucka wuHopManuu o
MEPCIEKTUBAX Pa3BUTHUS NOJIYIPOBOJHUKOBOU TEXHUKH.
YcraHoBKa IPUYUMHHO-CIIEICTBEHHBIX CBSI3EH

OObscHeHHE MPUPOJBl DIEKTPUYECKOrO0 TOKa B MeETaJulax,
3JIEKTPOJIUTAX, Ta3ax, BAKYYME U MOJIYIIPOBOJHUKAX
[IpuMeHeHue 37eKTpoIn3a B TEXHHUKE.

[IpoBenenune CpaBHUTENBHOTO AHAIIN3A.

HECAMOCTOSITEJIBHOTO M CAMOCTOSITEIbHOIO Ta30BBIX Pa3ps 0B

MarauTHBIC SIBICHUS

W3mepenne WMHIYKIMM MarHUTHOrO TMoJis. Berumcinenuwe cui,
JICUCTBYIOIIMX HA MPOBOJHUK C TOKOM B MarHUTHOM I10JI€E.
Brprunciienne cuil, JOEWCTBYIOIIMX Ha JJIEKTPUYECKUN 3aps,
JIBHDKYIIIUICS B MATHUTHOM TI0JI€.

HccenenoBanue sIBICHUN 3JIEKTPOMAarHUTHOW UHAYKIIMHM, CAMOMH-
YKL,

Brruucienue sHepruu MarHuTHOTO TOJISI.

OOBsicHEHWE TPUHITUTIA JICHCTBUS JICKTPOIBUTATEN.
OObBsCHEHHE TPUHIIMIIA ACHCTBHUS T€HEpaTopa JJICKTPUUYSCKOTO
TOKAa W JJICKTPOU3MEPHUTENBbHBIX TpHOOpoB. OOBICHEHHE
MPUHIMIIA  JIEHCTBUSL ~ Macc-CriekTporpada,  yCKopHTenei
3apsOKCHHBIX  YacTull. OOBSICHEHHWE pOJIM MAarHUTHOTO TIOJIS
3emiiH B )KM3HU PacTeHUH, )KUBOTHBIX, YEITOBEKA.

[IpuBenenue npuMepoB NIPAKTUYECKOTO IPUMEHEHHUS H3YUYEHHbBIX
SIBJICHUM, 3aKOHOB, IPHOOPOB, YCTPOUCTB.

[IpoBenenue CPaBHUTEIBHOIO aHajauza CBOWCTB
3JIEKTPOCTATUYECKOT0, MATHUTHOTO M BUXPEBOTO AJICKTPHUUECKUX
TOJIEH.

OObscHEHNE Ha IPUMEpPE MarHUTHBIX SBJIEHUH, oueMy (QU3HUKY
MOHO pacCMaTpuBaTh KaKk METAJUCHUILIIUHY

4. KOJIEBAHUA 1 BOJIHBI

MexaHU4eCKHE KOJICOaHuUs

HccnenoBanue 3aBUCUMOCTHU repuoaa Kose0aHui
MaTE€MaTHYECKOr0 MasiTHUKA OT €ro JUIMHBI, MACChl U AMIUIMTY/bI
konebanuil. MccnenoBaHue 3aBUCMMOCTH TepHofa KojeOaHHi
rpy3a Ha IpPYyXHHE OT €ro MacChl M JKECTKOCTH IPYKUHBI.
Brruucnenue nepuoaa konebaHUH MaTeMaTHUECKOTO MasiTHHKA
110 U3BECTHOMY 3HAYEHHIO €ro JUIMHBIL. BBlYMCIIEHHE Iepuoaa
Kose0aHUi rpy3a Ha NPYKUHE MO M3BECTHBIM 3HAUEHHUSM €ro
Macchl U JKECTKOCTH TpPYXHMHbl. BpIpaboTKa  HaBBIKOB
BOCIIPUHUMATh, aHAJIIM3UPOBATD, nepepadaTbIBaTh u
MPEeIbABIATE UHPOPMAIIMIO B COOTBETCTBUU C IOCTaBICHHBIMU
3ala4aMu.

[IpuBeneHne mpuMepoB aBTOKOJIEOATEIbHBIX MEXaHUYECKUX CH-
creM. [IpoBenenne kinaccudukanuu kojaeOaHUH

Yrpyrue BogHbI

N3mepenne nuHBI  3BYKOBOM BOJHBI IO  pe3yJbTaTaM
HaboAeHN NHTep(EepPEeHIINU 3BYKOBBIX BOJIH.

Hab6mtonenne u oObscHeHUE SBIEHUN MHTEpGEPEHLIUH U
TU(PPaKIUU MEXaHUYECKHX BOJIH.

[IpencraBnenne oOnacted NpUMEHEHUS  YIbTpa3Byka U
MEPCIEKTUBBI €r0 UCIOIB30BAHUS B PA3IIMUHBIX 00JaCTAX HAYKH,
TE€XHHUKH, B METUIHE.

W3noxeHne CyTH 5SKOJOTMUYECKHMX MpPOOJEM, CBSA3aHHBIX C
BO3JICICTBUEM 3BYKOBBIX BOJIH HA OPTaHU3M YEJIOBEKA

DNeKTpOMarHuTHHIE
Kose0aHus

Habmtonenne ocumMuiorpaMM rapMOHMYECKHX KOJEOaHUH CHIIBI
TOKA B IICMH.
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N3MepeHne  3JIEKTPOEMKOCTH  KOHJeHcaTopa.  M3mepenue
WHJIYKTUBHOCTb KaTYIIKH.

UccnenoBanue  sBJIEHUS  DJIEKTPUYECKOTO  pE30HAHCa B
MOCJIE0BATEILHOM LEMH.

[IpoBeneHue aHAIOTMM MEXIYy (PU3MUESCKUMU BEIMYUHAMH,
XapaKTEePU3YIOUIUMU  MEXAHUYECKYI0 U DJIEKTPOMATHUTHYIO
KoJieOaTeIbHbIC CHCTEMBI.

Pacuer 3HaueHU# CUIIbI TOKA M HAINPSDHKEHUS HA 3JIEMEHTaX Leu
MEPEMEHHOTO TOKa.

HccnenoBanue MIPUHIATIA JIeNCTBUSA TpanchopmaTopa.
HccnenoBanue npuHIUIIA JACHUCTBHUS T'eHEpaTOpa MEPEMEHHOTO
Toka. Mcnons3oBanne MHTepHeTa 11 Mowcka WH(GOpMAIUU O
COBPEMEHHBIX CITOCO0ax mepeiadu JICKTPOIHEPTUN

DNeKTpOMarHuTHbIC
BOJIHBI

OcymiecTBiieHUE paauonepenadun u paavonpuema.
HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C IOMOILBIO
MOOMJIBHOTO Telie(oHa.

Pa3BuTne 1IEHHOCTHOIO OTHOIICHMS K HM3y4aeMbIM Ha YpOKax
(bI/I?,I/IKI/I O6L€KTaM U OCBaMBACMbIM BHIAM JCATCIIBHOCTH.
OOBsicHEeHHE MPUHIUITHAIIBHOTO PA3JIMUMs TPUPOABI YIPYTUX U
OJICKTPOMAariMTHEIX BOJIH. I/ISHO)KCHI/IG CYTH OKOJOIH4YC€CKHX
mpo0JieM, CBSI3aHHBIX C JJICKTPOMAarHUTHBIMU KOJCOAHUSMHU H
BOJIHAMH.

OOBsicHEHHE POJU SJIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX
HncciaenoBanusgx Beenenaoi

5. OIITUKA

[Ipupona ceera

[IpumeHeHne Ha TPaKTUKE 3aKOHOB OTPAXKEHUS U IPEJOMIICHUS
CBETa MpPH PEIICHUY 3a/1a4.

OrnpezenieHne CeKTPAIbHBIX TPAHUI] YYBCTBUTEIIHHOCTH
YeJIOBEYECKOI0 IJ1a3a.

YMeHHe CTpOUTh N300paKEeHUs MPEMETOB, 1aBaMbIe TUH3AMH.
Pacuer paccTosiHus OT JTMH3BI 0 U300paKEHHS MPEAMETA.
PacueT onTudueckoii CHIBI TUH3EI.

N3mepenune GoKyCHOTO pacCTOSHUS JTUH3HI.

HcnpiTanue Moaeneil MUKPOCKOTIA M TEJIECKOTA

BonHoBrIe cBOMCTBa cBETA

HaGmtonenue sBineHMs MHTEpPEPEHINUH 3JIEKTPOMArHUTHBIX
BoH. HaOmtonenue sBiaeHUs AUQpaKUUU 3IEKTPOMAarHUTHBIX
BoJIH. HalOumtonieHne siBJI€HUS MOJSAPU3ALUKM 3JIEKTPOMArHUTHBIX
BOJIH. V3MepeHue [IMHBI CBETOBOW BOJHBI IO pe3yJibTaTaM
HaOmofeHust sBieHust uHTepdepeHuuu. HabmoneHue sBieHUS
mudpakaun  cBerta. HalOmioneHue sBieHHUS TOJSpU3ALMH U
mucnepcun  ceera. [louck pasnuumii M CXOACTBA  MEXIY
TUGPAKIUOHHBIM U JUCTIEPCUOHHBIM CIIEKTPaMHU.

IIpuBeneHne NpuMEPOB MOSABIEHUS B IPUPOAE U UCIOIb30BAHUS
B TEXHUKE SIBJIEHUIN HHTepepeHnu, Tudpakum, Noaspru3auu
n Jucnepcun cBera. IlepeuncineHne MeETOAOB IO3HAHUA,
KOTOpBI€ HCIOJIb30BAHBI PY U3YUEHUHU YKa3aHHBIX SIBJICHHUN

6. OCHOBBI CIEHAJIBHON TEOPHH OTHOCHTEJIBHOCTH

OcHOBEI CHCHHaHLHOﬁ
TCOPHUH OTHOCUTCIBHOCTHU

OOBsicHeHHEe 3HAUMMOCTH OmbITa MaiikenbcoHa-Mopiu.
@opMynMpOBaHHE MTOCTYJIATOB.

OO0mbscHenue a3 dexTa 3aMeIJIeHNs] BpEMEHH.

Pacuer »Heprum TmMOKOSA, WMITYJIbCa, DHEPTUU CBOOOJHOMN
YaCcTHLIBI.

BripaboTka ~ HaBBIKOB  BOCIPUHUMATh,  aHAJU3UPOBATH,
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nepepadbaTbIBaTh U MPEABIBIATH HH(OPMALIHIO B COOTBETCTBUU C
MTOCTABIICHHBIMHU 3aJIa9aMHU

7. 9JJEMEHTbBI KBAHTOBOM ®U3UKH

KBanroBag ontuka

Hab6monenue ¢dotoanekrpuyeckoro dddekra. OOBsicHEHUE
3akoHOB CTOJIETOBA HA OCHOBE KBAaHTOBBIX IPE/ICTABICHUH.
Pacuer MmakcUMaJIbHOM KMHETUYECKOM DHEPIUU JIEKTPOHOB IIPH
dhoToanekrpuueckoM dpdexre.

Onpenenenre pabOTHl  BBIXOJA JJCKTPOHA MO Trpaduky
3aBHCUMOCTH MaKCHUMaJIbHON KAHETHYECKOU SHEPTUU
(OTOATIEKTPOHOB OT YacTOTHI cBeTa. M3Mepenue paboThl BHIX0/1a
AJIEKTPOHA.

[lepeuncnenne npuOOPOB YCTAaHOBKH, B KOTOPBIX MPHUMEHSETCS
0¢e3- HHEPITMOHHOCTh (hoTodddekTa.

HaGmonates dotoanekrpudeckuii 3 Qexr.

OOBscHATH 3aKkoHBI CTOJICTOBA M JaBJICHUE CBETA

Ha OCHOBE KBAHTOBBIX MPEACTABICHHIHA

OOBsiICHEHHE KOPITYCKYJISIPHO-BOJTHOBOTO Jlyajlu3Ma CBOWCTB
¢doroHoB. OOBSICHEHHE POJIM KBAaHTOBOW ONTHKH B Pa3BUTHH
COBPEMEHHOM (hU3HUKH

duzuka atoma

HaGmronenue nuHeHvyaThix CIIEKTPOB.

Pacdyer yacToThl W JUIMHBI BOJHBI HCIIYCKa€MOro CBETa IIpHU
Mmepexoje aroMa BOJIOPOJa M3  OJHOTO  CTallMOHAPHOTO
COCTOSIHUSI B JIpYroOe€. OOBsICHEHHE  TIPOUCXOXKJICHUS
JIMHENYaToro CIeKTpa aroMa BOJIOPOJia U pa3inyus JIMHEHYaThIX
CIIEKTPOB  pa3jWyHbIX Tra3oB. lcciaegoBaHue JMHENYATOro
CIIEKTpA.

HccnenoBanue npuHOMNA padOTHl JIFOMHUHECIIEHTHOW JIaMIIBI.
HaGmronenne wu  0oOBsiICHEHWE TPUHIMIIA JIEUCTBUS Jia3epa.
[IpuBeneHre MpuMepoOB UCIIOIB30BaHUs Jla3epa B COBPEMEHHOMN
HAaYKE U TEXHUKE.

Ucnons3oBanue MWHrepHera s moucka wuHopmanuu o
MEepPCIEKTUBAX MTPUMEHEHUS Ja3epa.

Brrunciienue 1uiHbl BOJIHBI 1€ bpoiisist yacTuibl

C U3BECTHBIM 3HAYCHUEM UMIYJIbCa

®du3uka aTOMHOTO AApa

HaGmronenne tpekoB anbga-dacTul] B Kamepe BuibcoHa.
PeructpupoBanue siIepHbIX U3IYYCHHH C TOMOIIBIO CUETUYMKA
['eiirepa.

Pacuer sHepruu cBsi3u aTOMHBIX sJIEP.

Ompeznenenue 3apsja M MacCOBOIO YHCIA aTOMHOIO Sapa,
BO3HUKAIOIIETO B PE3yJIbTaTE PAAMOAKTUBHOIO paciaa.
Brruncnenue sHepruu, 0CBOOOXKIAIOICHCS TPU PaHOaKTUBHOM
pacnazne.

Onpenenenue NpoOyKTOB SAECPHON peaKIIvH.

Boruncnenne sHepruu, OCBOOOXKIAIOLIEHCS TIPU  SIAEPHBIX
peakiuax. IloHnMaHue  MOpeUMYIIECTB W HEJOCTAaTKOB
WCTIOIB30BaHMsI aTOMHOW SHEPTUHU U MOHU3ZUPYIOITUX U3TydeHUN
B MPOMBIIIIJIEHHOCTH, MEIUITUHE.

N3noxenne CyTd SKOJOTMYECKHX TPOOJIEM, CBS3aHHBIX C
OMOJIOTHYECKUM JICHCTBUEM PAIMOAKTHBHBIX U3TYYCHHUH.
[IpoBenenue kmaccuukanuu d>IEMEHTAPHBIX YaCTHI[ 1O HX
(bu3MUECKUM XapaKTepUCTHKaM (Macce, 3apsiy, BpeMEHH KHU3HHU,
CIIUHY | T.1I.).

[TonnMaHne IEHHOCTEW HAyYHOTO IMMO3HAHUS MHpa HE BOOOIIE
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JUTSL YeJIOBEYEeCTBA B IICJIOM, a I KaXJIOTO OOydJaromierocs
JINYHO, IIEHHOCTEH OBJIaJICHUSI METOJIOM HAyYHOTO MO3HAHUS TSI
JTOCTIDKCHHSI ~ ycrexa B JIIO00OM  BHJE  NMPAKTHYECKOU
JICITEILHOCTH.

[IpencraBieHue o XxapakTepe YeThIPEX TUIIOB (PyHIAMEHTAIBHBIX
B3aMMOJICHCTBUI 2JIEMEHTAPHBIX YaCTHUI] B BUC TAOJIUIIBI
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IpenbsiBieHHBII CTYIeHTAMM Pe3yJibTAT OLEHUBAETCS M0 5-TH 0AJbHOH cUCTEMe!
IIncbMenHbIe padOTHI:
OTMETKa «5» BBICTABIAETCS 332 NPAaBUIBHO M CAaMOCTOSATENIBHO BBIMOJIHEHHYIO PaloTy, COAEpXKalllylo
3aJJaHus PENpPOJYKTHBHOTO M NPOAYKTHBHOTO Xapaktepa. llpemycmarpuBaer rpamotHoe ohopmieHHE
peleHus 3a1a4, 1eHCTBHsI ¢ HAMMEHOBAaHUE (PU3MUECKUX BEIUYHH.
OTMETKa «4» BBICTABISCTCS 3a CAaMOCTOATENBbHYIO paboTy penpoAYKTUBHOTO U TPOTYKTUBHOTO
XapakTepa, B KOTOPOH JOIyILEHO
OIpeJIeICHHOE HOPMAaTHUBAaMM YHCJIO HETOYHOCTEH B PEIICHWH 3a/a4 M HEe3HAYUTEIbHBbIC OIIMOKHU B
MaTeMaTHYeCKOM ammapaTe P BbIUUCIICHUIX.
OTMeTKa «3» BBICTABIIAETCS 32 BBIIOJHEHHE (PU3MUECKOW MOJEIN B pPEIIEHUH 3aJad, HO IpU HAIUYHU
MaTEeMaTHYECKUX OLIMOOK IpH BbluKciIeHUuU. KoanuecTBo BINOIIHEHHBIX 3a1aHuil 70%.
OTMETKa «2» BBICTABISAETCS IPU KOJMWYECTBE BBINOJHEHHBIX 3anaHuil meHee 70%, omubOkax B
¢du3nUecKkux 3aKoHax, (opMyIax, MaTeMaTUYECKUX BBIYHCICHHSIX.

JlabGopaTopHble padoThI
OLICHMBAIOT MO aHAJIOTMYHON crcTeMe TpeOOBaHMil, C Y4eTOM aKKypaTHOro oopMiIeHHs paboT, HATUYUS
BBIBOJIa T10 MIPOJICJIAHHOM pabdoTe.

YCTHBIH OTBET:

OTMETKa «5» BBICTABIISIETCS B TOM CJIy4ae, €CJIM CTYJEHT JJOTUYECKH CTPOUT OTBET Ha BOIPOC, IOHUMAET
(U3HYECKYIO CYTh JAHHOTO IMPOIIECCa WM SIBICHHS, YIIOTPEOIsIeT PU3NICCKUE TEPMUHBI, TOHUMAET UX
CMBICJI; MPUBOAUT MPUMEPbl TNPUMEHEHMs SIBICHUHM B TEXHHUKE WJIA HUX POJIH B OKpYKaroUeil
JIeHCTBUTEIILHOCTH.

OTMETKa «4» BBICTABJISICTCS B TOM CIIy4ae, €CJIM CTYACHT HEYBEPEHHO OTBEYAET HAa BOIPOC, HEAOCTATOYHO
MOJIHO M3JIaraeT CyTh (PM3MYECKOTO 3aKOHA, OTBET TPeOyeT KaKuX-IMOO yTOYHEHHWH; OJIHAKO OTBET Ha
JAHHBINA BOMPOC MOCTPOEH MOCIEI0BATENHHO, TIOHUMAaHUE er0 (PU3UYECKOTO CMBICIIA TPUCYTCTBYET.
OTMETKa «3» BBICTABISIETCA B TOM CIIy4ae, €ClU CTYACHT 3aTPYIHSAETCS M3JlaraTh TEKCT OTBETa JIOTUYHO,
MOCIIEI0BATEIHHO; OTBET TPEOYET HABOSAIIUX BOPOCOB, YTOUHEHHUH.

OTMETKa «2» BBICTABJISIETCS B TOM CJydae, €Clu CTYACHT HE MOHUMAeT (U3MYECKOTO CMBICIA JAaHHOTO
SIBIICHUS, HE 3HaeT (PU3MUECKUX 3aKOHOB, POPMYI TOMYyCKAaeT OMUOKU MTPHU OTBETE.
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34.

Tembl pepepaToB (10KJIAT0B), HHAUBUAYAJIbHBIX POEKTOB

Anexcanap ['puropreBud CTONIETOB — PYCCKUN (PUBHK.

Anekcannp CremanoBud [lonoB — pycckuil ydeHslid, ©300peTaTelb paauo.
AJbTEepHAaTHBHAS SHEPreTHKA.

AKycTHYECKHE CBOICTBA MOJYIPOBOIHUKOB.

Anape Mapu Amiiep — OCHOBOIIOJIOKHHK 3JIEKTPOJUHAMUKH.
ACUHXPOHHBIN JIBUTATENb.

AcTepouisl.

ACTpOHOMUSI HAIIUX JTHEH.

AtomHas ¢usuka. M3otonsl. [Ipumenenrne pagnoakTUBHBIX H30TOMOB.
BeckoHTakTHBIE METOABI KOHTPOJISI TEMIIEPATYPHI.

bunonsipable TpaH3UCTOPBHI.

bopuc CemenoBuu SIko0u — ¢Gu3UK 1 H300peTaTENb.

Benuuaiimme oTKpbITUST GU3UKH.

Bubl anexkrpudeckux paspsioB. DIEKTPUUIECKUE pa3psiabl HA CIYKOE YeT0BeKa.
Bnusnue nedexToB Ha GuznUecKUe CBOMCTBA KPUCTAIIIOB.

Bcenennas u TemHas MaTepusi.

lNanuneo ['anunelt — ocHOBaTENb TOYHOTO €CTECTBO3HAHUSA.

INonorpadus u ee npuMEHEHHE.

JIBr>KeHue Tesa MepeMEeHHOM MacChl.

Judpaknus B HanIeH KU3HH.

Kunkue KpucTamisbl.

3akonbl Kupxroda s 31eKTpHISCKOM 1SIIH.

3aKOHBI COXPAHEHUS B MEXaHUKE.

3Hauenue oTkpeITHi ["anumnes.

Urops BacunbeBuuy KypuaToB — Qu3HK, OpraHu3aTop aTOMHON HAyKU M TEXHHUKH.
Ncaak HproToH — co3arenp Kaaccuueckoi hu3uKH.

Hcnonbs3oBaHue 3IEKTPOIHEPTHHN B TPAHCIIOPTE.

Knaccugukanus u XxapakTepUCTUKH dJIEMEHTAPHBIX YaCTHII.
KoncTpykiimonHas mpoYHOCTh MaTepuasia U €€ CBsA3b CO CTPYKTYPOil.
KoHcTpykius u BUBI J1a3€epoOB.

Kpuoanexkrponnka (MUKPOIJIEKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTUHU U UX UCIOJIb30BaHHUE.

Jleonapno na Bunuu — ydeHslil 1 n300peTaTensb.

MarnuTHble U3MepeHus (MIPUHIHITBI TOCTPOEHUS MPUOOPOB, CIOCOOBI U3MEPEHUS

MarHuTHOTO TTOTOKAa, MArHUTHON WHAYKIIUH ).

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

Maiixn ®apaneit — co3narenb yueHUs 00 AIEeKTPOMArHUTHOM TOJI€.

Makc Ilmank.

MeToJ MEUEHBIX aTOMOB.

Metonpl HAONIOICHHS U PETUCTPAIIUH PAANOAKTUBHBIX U3JTYICHUN M YACTHII.

Metoas! onpeieeHus I0THOCTH.

Muxaunn BacunbeBud JIOMOHOCOB — y4€HBIM SHIIUKIONEINCT.

Mogenu atoma. OnbiT Pesepdopna.

MouiekyJISIpHO-KUHETUYECKAs] TEOPUS UACATbHBIX ra30B.

MonHusa — Ta30BbIN pa3psa B IPUPOJHBIX YCIOBUSX.

HanoTexHonoruss — MexauciuiuimHapHasi 00acTs QyHAaMEHTAaTbHOU W TPUKIATHOU

HAayKH U TCXHUKHU.

45.
46.
47.
48.
49.
50.

Hwukona Tecna: »kxu3Hb 1 HEOOBIYalHBIC OTKPBITHUS.

Huxomnait Konepauk — co3narenb reTuoieHTPUYeCKOi CHCTEMBI MUPa.
Hunsc bop — oaun u3 co3pareneit CoBpeMeHHON (PU3UKH.
Hyxneocunres Bo BeeneHHOM.

OOmbsacHeHne (OTOCHHTE3a C TOUYKHU 3pEHUS (PU3UKH.

OnrTuueckue sBICHUS B MPUPOJIE.

31



51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATyPHOU CBEPXIPOBOJUMOCTH .

[IepeMeHHBIN ATEKTPUUECKUN TOK U €r0 IPUMEHEHUE.
[I;mazma — 4deTBepTOE COCTOSIHHUE BEIIECTBA.

[Inanetsr CoIHEUHON CHCTEMBI.

[TonynpoBOJHMKOBBIE JATYUKU TEMIIEPATYPHI.
[IpumeHeHune KUAKUX KPUCTAIIIIOB B IPOMBIIIIEHHOCTH.
[IpumeHeHune a1epHbIX PEaKTOPOB.

[Tpupona peppomaruneru3ma.

HpO6J’I€MBI 9KOJIOTHH, CBA3aHHBIC C UCIIOJIB30BAHUEM TCIIJIOBBIX MalllUH.

[IpousBoicTBO, Mepenaya U UCIMOJIb30BAHUE IIEKTPOIHEPTUH.
[Ipoucxoxnenrne CoIHEYHOU CUCTEMBI.

[Ipe303nexkTpudeckuii 3HPEeKT ero NpuMeHeHHE.

PazButue cpeacTB CBS3U U PaauoO.

PeakTuBHBIC ABUTATEM U OCHOBBI paOOTHI TEMJIOBOW MAITUHBI.
PenukToBo€ M3nydeHue.

PentrenoBckue nyun. Uctopust oTkpeiTus. [Ipumenenue.
PoxjieHue u 3BOIIOLIMS 3BE3 1.

Posps K.O. [In01KOBCKOr0 B pa3BUTUH KOCMOHABTHKHU.

CBCT — OJICKTpOMAarduTHas BOJIHA.

Cepreii [TaBnoBuy KoponeB — KOHCTPYKTOP U OpraHU3aTOP MPOU3BOACTBA PAKETHO-

KOCMHYECKOU TEXHHUKH.

71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.

Cunbl TpeHus.

CoBpeMeHHas CIIyTHUKOBAsI CBS3b.

CoBpemenHas pusnueckas KapTUHA MUPA.

CoBpeMeHHBIE CPE/ICTBA CBA3U.

CoJiHIIe — UCTOYHUK KU3HU Ha 3eMJIe.

TpancdopmaTopsl.

VYbpTpa3Byk (ojgydyeHHe, CBOWCTBA, IPUMEHEHUE).
YrpasnsgeMblil TEPMOSACPHBINA CUHTES.

VYckoputenu 3apsyKeHHBIX YacTHII.

®usuka U My3bIKa.

dusndeckue cBOCTBa aTMOC(EpHI.

DOTORIEMEHTHI.

dotordpdekr. [Ipumenenue siBnenus Gorodrddekra.

Xanc Kpuctuan Opcres; — OCHOBOIOJIOKHUK 3JI€KTPOMarHeTus3ma.
UYepHbIe OBIPHI.

[Ixana 31eKTpOMarHUTHHIX BOJIH.

DKoJoruyeckue npoodaeMbl 1 BO3SMOKHBIE MTYyTH UX PELIEHUS.
DneKTpOHHAasi NIPOBOJAUMOCTh MeTaI0B. CBEPXNPOBOIUMOCTb.
Omunuit Xpuctuanouu JIeHI] — pyccKuil pU3UK.
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