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[Ipumepnas pabovas mporpamma y4yeOHOM AUCUMIUIMHBI «DPU3MKa» Uil CHEUUaTbHOCTH
cpenHero mnpodeccuoHanbHOTO oOpa3oBaHus TexHu4eckoro mpoduis: 18.02.09 IlepepaboTrka
HedTH U raza — 0a3oBasi MOATOTOBKA, BXOSAIIEH B COCTaB YKPYIHEHHOM IpyMIbl CHEHAIbHOCTEN
18.00.00 Xumu4ueckne TEXHOIOTHH

Opranmzanus-pazpadorunk: AHITOO «Ypanbckuii MOMUTEXHUYECKHA KOJIIEIK

Copepxanue pabouell mTporpaMMbl peaiu3yercss B TMPOIECCe OCBOCHUA O00ydaroImUMUCS
obmmeoOpazoBarensHoro nukiaa ITICC3 CIIO ¢ momydenuem cpeanero oOmiero obpa3oBaHus,
pazpaboTtaHHOi B cooTBeTCTBUU ¢ TpeboBanusmu PI'OC cpeanero obmero obpazoBanms, PI'OC
cpenHero mpodeccuonanbHoro odpaszoBanus creruanbHocTH 18.00.00 XuMudeckue TEXHOIOTUU
Ha OCHOBE MPUMEPHOW MporpaMMbl 00IIe00pa3oBaTEIbHON Y4eOHOH MMCHUIUIMHBI «DU3HKay,
pexomenayemoit ®I'AY «DHUPO» (mporokon ot 28 utons 2016r. Ne 2/16-3.).



MNOACHUTEJBbHAS 3AIINCKA

[Iporpamma obmeo6pazoBatenbHoi yueOHoN aucruiuinabl [1]].03 dusuka npegHazHaueHa
s u3ydyeHus (U3MKM B IpodeccHOHaNbHBIX — oOpasoBarenbHbIX —opranuzanusax —CIIO,
peanu3yronmx o0pa3oBaTeNbHYIO MPOTpaMMy cpeaHero oomero oopa3zoBanus B npeaenax [MIICC3
Ha 06a3e OCHOBHOI'O 00IIET0 00pa30BaHUS MIPH MOATOTOBKE CIEIUATHCTOB CPEIHETO 3BEHA.

[Iporpamma pa3zpaborana Ha ocHoBe TpeOoBanuii ®I'OC cpemnero obmero oopa3oBaHus,
MPEIBSIBISEMBIX K CTPYKTYpE, COJEPKaHUI0O W Pe3ylbTaTaM OCBOCHUS Y4eOHOH TUCIUTUIMHBI
I1/1.03 ®usmka, B COOTBETCTBUH C PexkoMeHIanus MU MO OpPraHU3alUM TOJYYEHHUS] CPEIHETO
obmero oOpa3oBaHusi B Tpelneilax OCBOCHHS O0pa30BaTEIbHBIX MPOrpaMM  CPEIHEro
npodecCuoHaIBHOTO 00pa30BaHus Ha 0a3e OCHOBHOTO 001Iero 00pa3oBaHUsl C y4eTOM TpeOOBaHMI
denepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTEeNbHBIX CTAHIAPTOB U MOJydaeMoi mpodeccuu wiv
CHENUaIbHOCTH  cpefaHero  mnpodeccrmoHambHOTO  oOpa3zoBaHmsi  (mucbMmo  JlemaprameHTa
rOCyJapCTBEHHOI MOJUTUKH B cepe MoAroToBKH padounx kajapoB u 1O Munobpuayku Poccun
ot 17.03.2015 Ne 06-259).

Conepsxanne nporpammsbl [1/1.03 duzrka HanpaBieHO HA JOCTUXKEHUE CIAEAYIOMINX LETeH:

*OCBOCHHWE 3HAHWH O (YHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX W MPUHIUIAX, JICKAIIUX B
OCHOBE COBPEMEHHOW (pu3MuecKol KapTHHBI MHpa; HaubOoyiee BaXHBIX OTKPHITHAX B 00JacTu
(GU3MKH, OKa3aBIIMX OIpPEIEIAIONIce BIUSHUE HA Pa3BUTHE TEXHUKH M TEXHOJOTHMH; METOJaxX
HAy4YHOTO TMO3HAHUS TTPUPOJIBI;

* OBJQJICHUE YMEHUSMH TIPOBOJWTH HAONIOJCHHS, IUIAHUPOBATh W  BBHIMOJIHATH
OKCIIEPUMEHTHI, BBIABUTATH THIIOTE3Bl M CTPOUTH MOJENH, MPUMEHSATh MOJNyYeHHBbIC 3HAHUS IO
¢busuke 11 00BSICHEHUST pa3HOOOPA3HBIX (U3UYECKUX SBICHUN U CBONCTB BEIIECTB; MPAKTUYECKH
UCIONIb30BaTh  (pU3WUYecKWe  3HAHUS; OICHHMBATH  JIOCTOBEPHOCTh  €CTECTBEHHO-HAYYHOM
nH(popManuu;

* pa3BHUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYabHBIX U TBOPYECKUX CIIOCOOHOCTEH B
nporiecce NpruoOpeTeHus 3HAaHUI U YMEHUH 10 (U3UKE C UCIIOIb30BaHUEM PA3IMYHBIX HCTOYHHKOB
nH(OPMALIUY U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH;

* BOCIIUTaHUE YOSIKICHHOCTH B BOBMOKHOCTH TIO3HAHUS 3aKOHOB ITPHPOIBI, MCIIOIb30BaHUS
JNOCTHMXKEHUH (U3MKU Ha OJaro pa3BUTHS YEIOBEUYECKOW IUBUIM3AIUMU; HEOOXOIUMOCTH
COTPYZIHUYECTBA B MPOIECCE COBMECTHOTO BBITIOJHEHHUS 3a]ad, YBAKUTEIHLHOTO OTHOIIEHHS K
MHEHUIO OMIOHEHTA MPHU OO0CYX JACHUH MPOOJIEM €CTECTBEHHO-HAYYHOTO COAEPIKAHMSI; TOTOBHOCTH
K MOPaJIbHO-3THYECKON OIICHKE MCIOIh30BaHUSI HAYUHBIX JOCTHKEHHUI, YyBCTBA OTBETCTBEHHOCTH
3a 3aIIUTy OKPYXKAIOIIECH CPE/IbI;

* HCIOJb30BaHUE MPUOOPETEHHBIX 3HAHWUM M YMEHUWH Ul PEeIIeHHs MPaKTHYSCKUX 3a1ady
MOBCETHEBHON JKM3HM, oOOecreyeHus Oe30MacHOCTH COOCTBEHHOM JKU3HHM, PpaIlOHAIBHOTO
MIPUPOJIOTIONB30BAHMS M OXPaHbI OKPYKAMOIIEH Cpelbl U BO3MOXXHOCTh MPUMEHEHUSI 3HaHUH TpH
pelIeHnH 3a/1a4, BOZHUKAIOIIUX B TOCIEAYIONIEeH MpodecCHOHAIBHON NeTeThHOCTH.

B mporpammy BKIIIOYEHO COJIep)KaHHE, HANpaBICHHOE Ha (OpMUpOBAaHUE Yy CTYICHTOB
KOMIICTEHIIMH, HEOOXOAUMBIX Uisi KauecTBeHHOTro ocBoeHus IIIICC3 na 0a3e OCHOBHOTO OOIIEIO
oOpa3oBaHHMs C TIOJYYCHHEM CpEAHEro oO0Iero o0pa3oBaHUs;, MPOrpaMMbl TMOATOTOBKH
cnernranuctoB cpeanero 3seHa ([TIICC3).

[Iporpamma yueOnort mucummuinabl [1/1.03 ®usuka sBiIsieTCS OCHOBOWM MJisi pa3pabOTKH
pabouux mporpamMm, B KOTOPbIX MpodeccCHOHATIbHBIE O00pa3oBaTeNbHbIE  OpraHU3aUM,
peanu3yrone o00pa3oBaTEIbHYIO MPOTrpaMMy CpEeAHEro o0mero oOpa3oBaHUS B IIpeaeiiax
ocoenus [IIICC3 na Gaze ocHOBHOro oO0Imiero oOpa3oBaHUs, YTOUHSIOT COJAEp)KaHHE Y4eOHOTO
MaTepuaia, IOCIeI0BaTeIbHOCTh €r0 HW3YYEHHS, pacIlpelesiecHue YYeOHBIX YacoB, TEMATHKY
pedeparoB, UHANBUAYAIBHBIX MPOCKTOB, BUABI CAMOCTOSTENBHBIX Pa0OT, YYUTHIBAs CHEHHPUKY
nporpaMM TIOJTOTOBKH CIIEIMAIMCTOB CpPEIHEr0 3BEHa, OCBamBaeMoW mpodeccuu Wi
CHEIHATbHOCTH.

[TporpaMMa MOXET HCHOJB30BATHCS APYTUMH MPO(HECCHOHAIBHBIMUA 00pa30BaTEIbHBIMU
OpraHMU3aIsIMH, PEATU3YIOIIMHA 00pa30BaTebHYIO MPOTPaMMy CPEIHETo 00IIero oopasoBaHus B
npexaenax ocoerus (IIIICC3) Ha 6aze ocHOBHOTO 0011er0o 00pa3oBaHUsI.

3



OBIIAA XAPAKTEPUCTUKA YYEBHOM JUCIHUATLIAHGI I11.03 ®U3UKA

B ocnoBe yueOno# mucruruimabl [1J].03 ®dusuka aeXuT ycTaHOBKa Ha (OPMHPOBAHHE Y
o0y4yaeMbIX CHCTeMBbl 0a30BBIX MOHATUN (U3UKH U TPEACTABICHUI O COBpEMEHHOH (uzmueckoin
KapTUHE MHpa, a TaKkKe BbIpadOTKa YyMEHHI MNpUMEHSATh (U3MYecKre 3HAaHHUA KaK B
poeCCHOHATBHOMN IEATENFHOCTH, TaK U JUISl PEICHNS KU3HEHHBIX 3a/1a4.

MHorue mnosoxeHusi, pa3BuBaeMble (HU3MKOM, paccCMaTpUBAIOTCA KaK OCHOBA CO3JAaHUS U
UCTOJIb30BaHUSI HMH(OPMAIMOHHBIX M KOMMYHHUKanuoHHbIX TexHojoruid (MKT) — omnoro u3
HanboJee 3HAaUMMbIX TEXHOJIOTMUYECKUX JTOCTHKEHUN COBPEMEHHOM [IUBUIU3AIIH.

dusmKa JaeT KoY K MOHUMAaHUI0 MHOTOYUCIICHHBIX SIBICHUH U MPOLIECCOB OKPYKAIOIIET0
Mupa (B €CTECTBEHHO-HAYyYHBIX 00JACTSIX, COLIMOJIOTUH, SKOHOMUKE, fA3bIKe, JUTepaType u 1p.). B
¢uzuke GOpMUPYIOTCS MHOTHE BUABI JESITEILHOCTH, KOTOPhIE UMEIOT METAalpeIMETHBIN XapakTep.
K HUM B mepByio ouepelb OTHOCATCSA: MOJEIMPOBAHHE OOBEKTOB M IMPOIECCOB, MPUMEHEHHE
OCHOBHBIX METO/IOB MO3HAHMs, CHCTEMHO-MH()OPMAIIMOHHBIA aHaIu3, (OPMYIMPOBAHUE TUIOTES,
aHaJlu3 U CUHTE3, CpaBHEHHUE, 000011IeHre, cucTeMaTH3alus, BhISIBICHHE TPUUYUHHO-CIIEICTBEHHBIX
CBsI3€H, IMMOKMCK AaHAJOroOB, YNpaBJICHHWE OOBEKTaMU M IpoleccaMu. VIMEHHO 3Ta JUCLUIUIMHA
MO3BOJISIET MO3HAKOMUThH CTYACHTOB C HAyYHBIMM METOJAaMU IO3HAHUS, HAYYUTh HMX OTINYATh
THIIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

®u3rka UMeeT OueHb OOJIBIIOE W BCEBO3PACTAIONIEE YUCIO MEXIAUCUUIIIIMHAPHBIX CBA3EH,
IpUYeM Ha YpPOBHE KaK NOHATHHHOTO ammapara, Tak ¥ MHCTpyMeHTapus. Cka3aHHOE MO3BOJISET
paccMmarpuBaTh (U3MKY Kak METaJUCUUIUIMHY, KOTOpas MPeJOCTaBIsSeT MEXIUCLMILTUHAPHBII
S3BIK JJIS1 ONTMCAHUS HAYYHOUH KapTHHBI MUpA.

®dusnka SABIASETCS CHUCTEMOOOpa3yromuM (akTOpOM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIS)KaT B OCHOBE COJIEPXKAHHMS XUMHHU, OUOJIOTHH,
reorpaduy, aCTPOHOMHUU U CHEIHANBHBIX AUCHUIUIMH (T€XHUYECKas MEXaHHWKa, 3JEKTPOTEXHHUKa,
AJIEKTPOHUKA U JIp.). YueOHast nucuuIuinHa «PU3uKay co3/1aeT YHUBEPCAIbHYIO 0a3y JUIsl H3YYEeHUs
oOuienpoecCUOHANbHBIX M CHENUAIbHBIX JUCHUUIUIMH, 3akKjiaabiBas  (QyHAaMeHT A
MOCTEYIOIEro 00y4eHus CTYIEHTOB.

OO6nanast TOTHYECKON CTPOMHOCTHIO M ONMUPAsSCh HAa AKCIIEPUMEHTAIbHBIC (DaKThI, yueOHas
mucuuruirHa 11/1.03 dusuka popmMupyeT y CTYACHTOB MOATUHHO HAyYHOE MUPOBO33peHne. dusnka
SIBJIIETCS OCHOBOM YUE€HHSI O MaTepUAIIbHOM MHUPE U peliaeT mpoOieMbl 3TOr0 MHUpa.

Wzyuenune pusmnku B npodeccHoHaNbHBIX 00pa30BaTeIbHBIX OpPraHU3alUAX, PEaTH3yIOLIINX
o0pa3oBaTeNbHYIO MIPOrpaMMy CperHero obmiero obpazoBanus B mpeaenax ocBoenus [ITIICC3 nHa
06a3e OCHOBHOTO 00IIero 00pa30BaHUsS, UMEET CBOM OCOOCHHOCTH B 3aBHCUMOCTH OT HpPOQMIIS
po¢eCCHOHAITBHOTO 00pa30BaHMs. DTO BBIPAKACTCS B COJACPKAHUU OOYUCHHS, KOJTUISCTBE YACOB,
BBIJICJIIEMBIX Ha M3Y4YEHHE OTJAENbHBIX TEM IPOrpaMMbl, I'TyOMHE WX OCBOCHMS CTYAECHTaMH,
o0beMe M XapakTepe MPaKTUYECKUX 3aHATUH, BUIaX BHEAYAUTOPHON CaMOCTOSITENbHOI pPabOThI
CTY/ICHTOB.

IIpu ocBoenun cnermuanpbHocT  CIIO TexHmueckoro mpodmis mpodeccHoHaTEHOTO
obpa3zoBanus pu3nka usydaercss Ha 6azoBoMm ypoBHe PI'OC cpennero obmero oopazoBaHus, Mpu
ocBoerunu npodeccuit CI1O u cnenmansrocteit CI1O TexHnyeckoro mpoduis npodeccuoHaIbHOTO
oOpazoBanus (uzMka u3yyaercs Oosiee yriayOiieHHO, Kak mpoduibHas ydeOHas TUCHMILIMHA,
YUUTBIBaIOIIasl cienupuKy ocBauBaeMbIX Mpodeccuili Win CreraaTbHOCTEH.

Conepxanne y4yeOHOM AMCUUIUIMHBI, pealu3yeMoe MpHU IOArOTOBKE OOYYaroIUXCs I10
npodeccusiM W CHEHUATBLHOCTSIM  €CTECTBEHHO-HAydyHOTO Tpodmis  mpodeccHoHaTBHOTO
o0pa3oBaHMs, HE HUMEET SBHO BBIPAKEHHOW MPOQUIBHOM COCTaBIAIOMIEH CHEIHAIBHOCTH,
OTHOCSIIHECA K 3TOMY MPOQHIII0 00yUeHHsI, HE UMEIOT MPEUMYIIIECTBEHHON CBSA3HU C TEM WU UHBIM
pazznenoM ¢usuku. OgHAKO B 3aBUCUMOCTH OT mosydaemoit npodeccun CIIO unu cnenuaabHOCTH
CIIO B paMKax ecTeCTBEHHO-HAy4yHOTO Tpoduist mpodecCHnoHaAIBHOTO 00pa30BaHUs MMOBHIIIICHHOE
BHUMaHHE MOXET OBITh YJENeHO M3ydeHHIo pasaena «MonekynspHas ¢usuka. TepMoauHaMuKay,
OTIENbHBIX TEeM paszzena «IJIEeKTPOJAUHAMUKA» U OCOOCHHO TEM 3KOJOTHYECKOr0 COJEp)KaHHUS,
MPUCYTCTBYIOIIUX MOYTH B KAXKIOM paszere.



Teopernueckue cBeaeHHUs MO (U3UKE JOMOIHAIOTCSA JIEMOHCTPALUSAMH U J1TAOOPaTOPHBIMHU
paboTamu.

Nzyuenune obmeoOpazoBatenbHol yuyeOHoW mucuurummnbel [1/1.03 Pwusmka 3aBepuiaercs
nmoABeZcHUEM HUTOroB B (opme nud@epeHIMpoBaHHOTO 3adeTa WM HK3aMEHa B paMKax
IIPOMEXYTOUHOM aTTecTauuu cTyAeHToB B Ipouecce ocBoeHus IIIICC3 ¢ nmomyueHuem cpenHero
o01mero oopa3oBaHusl.

MECTO YYEFHOM JJUCHUTIIJIMHBI B YYEEHOM ILJIAHE

VYuebnas muctumumHa [1J[.03 ®usuka sgBisiercss ydyeOHBIM MPEIMETOM IO BBIOOpPY U3
oOsi3arenpHONM mpeameTHO oOmactu  «EcrectBeHHbie Hayku» DI'OC  cpemnero ooOmero
oOpa3oBaHwsl.

B mpodeccuonanbHbix 00pa3oBaTeNbHBIX OPraHU3AUAX, PEAUTU3YIOMINX 00pa30BaTEIbHYIO
nmporpamMmy cpemnero obmero odpa3zoBanusi B mpenenax ocBoeHus IIIICC3 nHa 6a3e OCHOBHOTO
obmiero obpazoBanusi, yueOHas aucuuiuinHa 11J1.03 ®usuka uzydaercs B o0meoOpazoBaTeIbHOM
nukie yaeoHoro iana [IIICC3 Ha 6a3e ocHOBHOTO 00IIero 00pa3oBaHus C MOJTYICHHEM CPEIHETO
obmiero oopaszosanus (ITIICC3).

B yuebnpix mmana IIIICC3 mecro yueOnoit mauctumiauabl [1J].03 dusuka — B cocTtaBe
0011e00pa30BaTENbHBIX YYEOHBIX IUCIHHUILIMH IO BBIOOPY, (OpMUpPYEMBIX H3 00s3aTeIbHbBIX
npeameTHeix obnacteir ®I'OC cpemnero obmero oOpa3zoBanus, mis  crenuanbHocTedt CIIO
COOTBETCTBYIOLIETO MPOGUIIst MPohecCHOHATFHOIO 00pa30BaHMUsL.

PE3YJIbTATBI OCBOEHUSA YYEBHOM JTUCIIUTIJIAHBI

OcBoenue conepxxkanust yueOHo# mucruruinael [1J].03 dusnka obecrnieunBaeT NOCTHKEHUE
CTYJCHTaMH CJIEIYIOIINX PE3yTbTaTOB:

* TUYHOCHBIX:

- YyBCTBO TOPJOCTU U YBAKCHUS K UCTOPUU U JOCTHIKEHUSM OTCUECTBEHHOW (PU3NUECKOM
HayKd; (U3MYECKH TPaMOTHOE MOBEICHHE B TPOPECCHOHATHHON NEATEIFHOCTH W OBITY TpH
oOpaliieHuu ¢ MpUOOpamMu U YCTPOMCTBAMH;

- TOTOBHOCTh K MPOJOJDKCHHIO 00pa30BaHUS W TOBBIMICHUS KBATU(UKAIMK B U30paHHON
npoeCCUOHATBHON JeSITENbHOCTH U OOBEKTUBHOE OCO3HAHHE POJH (U3NUYECKUX KOMIIETCHIIMN B
3TOM;

- YMEHHE HCIOJIb30BaTh JIOCTHXKEHHUS COBPEMEHHOH (M3MYECKON HAyKu W (PUINUYECKUX
TEXHOJIOTUH JUTSI TOBBIIICHUSI COOCTBEHHOT'O MHTEIUICKTYaIbHOTO PA3BUTHS

B BBIOpaHHOU NIPO(eCCHOHATBHOI eI TETbHOCTH;

- YMEHHUE CaMOCTOSATEIBHO JOOBIBATH HOBBIC TSI ceOs1 PU3NUeCKUe 3HAHUS, UCTIONB3YS IS
3TOTO JOCTYITHBIE HICTOYHUKU MH(POPMAITUH;

- yYMEHHE BBICTPaMBAaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMaHJE IO PEIICHUIO
00ImHMX 3a7a4;

- YMEHHE YNpaBIATh CBOCH MO3HABATENBHON JIESITEIBHOCTHIO, MPOBOIUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO HHTEJUICKTYAJIbHOTO Pa3BUTHS;

* MemanpeomMemmbix:

- UCHONB30BaHWE PpA3UYHBIX BHUJOB TIO3HABATECILHON JCATENBHOCTH MJI PEIICHHUS
bu3nveckux 3aaad, NPUMECHEHHWE OCHOBHBIX METOJOB ITO3HAHWs (HAONIOACHUS, OIMCAHHMSA,
MU3MEpEHUs, SKCTIEPUMEHTA) [T U3YUCHHSI PA3TIUYHBIX CTOPOH OKPYXKAIOMIEH e CTBUTEIBHOCTH;

- WCIOJIb30BaHUE OCHOBHBIX HHTEJUICKTYAIBHBIX OTEpalyii: IOCTAHOBKM 3aJauH,
dbopMynupoBaHHsS THIIOTE3, aHAllM3a M CHUHTE3a, CpPaBHEHUsS, OOOOIICHHS, CHCTEMAaTH3allHH,
BBISIBIICHUS TTPHYMHHO-CJICICTBEHHBIX CBSI3€H, TIOMCKA aHAJIOTOB, ()OPMYJIHPOBAHUS BBIBOJIOB LIS
M3YYCHHSI PA3TUYHBIX CTOPOH (DHU3MYECKHX OOBEKTOB, SIBICHUN M TMPOILIECCOB, C KOTOPBIMH
BO3HHUKAET HEOOXOAMMOCTh CTAIKUBATHCS B MPOdecCHOHAIBHOM cdepe;

- YMEHHUE TeHEPUPOBATh UJICU U ONPEIEISITh CPEICTBA, HEOOXOIUMBIC JJIsl UX peaIU3allvH;



- YMEHHE HUCTOIh30BaTh PA3IMUHbIC UCTOYHUKH TS TIONydeHus: pu3ndeckoil HHpOopMaIH,
OLICHUBATh €€ JJOCTOBEPHOCTD;

- YMEHUE aHATTU3UPOBATh U MPEJICTABIISTh HHPOPMAIIHIO B Pa3IMIHBIX BUIAX;

- yMeHHe MyOJUYHO MPENICTaBIATh pe3yabTaTbl COOCTBEHHOTO UCCIEIOBAHUS, BECTU
JIUCKYCCHM, JOCTYTHO W TapMOHUYHO couYeTass cojaepkaHue U (OpMBI IpeaCcTaBIsieMON
nH(popManuu;

* NPEOMEmHbIX:

- cOpMHUPOBAHHOCTH TPEICTABICHUNA O PONM W MecTe (PU3UKH B COBPEMEHHOW Hay4YHOU
KapTHHE MHUpa; TOHUMaHue (PU3NYECKON CYIIHOCTH HaOI0AaeMbIx BOo BceelaeHHOM sBIeHMA, ponn
¢bu3uk B GOPMUPOBAHUU KPYyro3opa U (PyHKIMOHAIBHON I'PAaMOTHOCTH YeJIOBEKa JI pelleHus
MPAKTUYECKHX 3a]1a4;

- BIQJICHHE OCHOBOMOJAralolUMU (QU3NYECKUMH MOHATHSAMH, 3aKOHOMEPHOCTIMH,
3aKOHAMH U TEOPUSMH; YBEPEHHOE UCIOIb30BaHNE (PU3UUECKON TEPMUHOIOTHH U CUMBOJIUKH;

-BJIaJICHUE OCHOBHBIMH METOJaMU HAy4YHOIO TIO3HAHMs, HUCHOJIb3YeMbIMU B (U3UKe:
HaOJI0ICHNEM, OTTUCAaHUEM, H3MEPEHHEM, SKCTIEPUMEHTOM;

- yMeHHs o0pabaThiBaTh pe3ybTaThl HM3MEpPEHUH, OOHAPYKHUBATh 3aBUCUMOCTH MEXKIY
(bU3MYECKUMU BEITMYUHAMU, OOBSICHITH MMOTYICHHBIE PE3YNIbTAThI U JIENIaTh BHIBOIBI,

- cOpMHUPOBAHHOCTh YMEHUS pPelIaTh PU3NUECKHUE 3a0a4H,

- ¢(OpMHUPOBAHHOCTh YMEHHS MPUMEHSTH MOJIYYCHHBIC 3HAHUS 751 OOBSICHEHUS YCIOBHIA
MpoTeKaHus GU3NUECKUX SIBICHUN B IPUPOJIE.

* TUYHOCHBIX PE3YIbMAmo8 0C80EHUs NPOSPAMMbBL BOCHUMAHUA.!

JIP 7 - oco3Haionmi NOPHOPUTETHYIO LEHHOCTh JIMYHOCTH YEJIOBEKA; YBaKarOIIHUM
COOCTBEHHYIO U UYYXKYI0 YHHKAIBHOCTh B PAa3MYHBIX CHUTYyalUsX, BO Bcex ¢opMax U BHUAAX
NeSITEIbHOCTH.

JIP 10 - 3aborsmmiics O 3alIMTe OKpY)KaloUIed cpenbl, COOCTBEHHOW U YyXKOH
0€301acHOCTH, B TOM YHCJIE IIU(PPOBOH.



TEMATHYECKOE INIAHUPOBAHHUE
Texanveckuit mpoduiib mpodeccCuoHaATBLHOTO 00pa30BaHUS
[Ipu peanuszauuu conepkanust oOmeoOpasoBaTenbHo ydueOHONW nuctumnasl [171.03
Odusnka B npenenax ocoeHus [1I133C na 6aze ocHOBHOro 00IIero 0Opa3oBaHUs C TMOJYYCHHUEM
cpeaHero o01ero oopazoBaHus MakCUMallbHas ydeOHast Harpy3Ka 00yJaromuxcs COCTaBIIseT:
* o crienuanbHOCTH CIIO Texunueckoro nmpoduis 21.02.03. CoopykeHHe U dKCIUTyaTaIus
ra3oHeTenpoBo 0B U Ta3zoHedrexpanunumy — 192 gaca, U3 HUX ayauTopHas (oOs3aTenpHAs)
Harpy3ka oOydawmmxcs, BKIO4Yas jgabopaTopHble paboThl, — 126 dYacoB; BHeayaUTOpHAs
caMmocTosiTeNbHast paboTa CTYACHTOB — 66 4acoB.

No . HaumeHnoBanue TeM KoaunuecTBo yacos
MakcuMmajbHas KoanuecTrBo CamocrosiTeIb
HATrpy3Ka ayINTOPHBIX YaCOB MPH Has
04HOI1 popme 00ydeHUsI padora
BCEro B T.4.

NpPaKTH-

YeCKHX

3aHATHH

2 3 4 5 6

Beenenne 2 2
Paszgen 1. Mexanuka 36 20 12 16
Paznen 2. MonekynspHas pu3nka.
TepmoauHamuka. 25 16 8 6
Pasnen 3. DnexrpoaunaMuka 45 32 14 13
Paznen 4. Konebanus 1 BOJIHBL 30 21 I 9
Pasnen 5. OnTuka 20 12 6 5
Pazgen 6. OCHOBBI CIEIMATTLHOM TEOPUH 6 4 ) ’
OTHOCHUTEIbHOCTH
Pasnen 7. DneMeHTHI KBaHTOBOH (DU3UKH 17 g 2 7
Pasznen 8. OBomronusg Beenennoi 10 7 2 3
Hroro 192 126 63 66




COJIEPKAHUE YYEBHOM JUCIHUATIIMHBI

BBenenue

®uznka — (hyHIaMEHTaIbHAsI HAYKa O IPUPOJIC.

EcTecTBeHHO-Hay4HBIN METO/I TO3HAHMS, €T0 BO3MOKHOCTH U TPAHULbI IPUMEHUMOCTH.

DKCIIepUMEHT W Teopusi B Ipolecce MO3HAHHUS MpUpoabl. MojenupoBaHue (U3NYECKHX
SIBJICHUH M MPoLEeccOB. PoJIb 3KCIIEpUMEHTA U TEOPUH B IIPOLIECCE TO3HAHUS IPUPOIBI.

Odusnueckass BenuuuHa. [lorpemrHocTH W3MepeHHMH (HU3UYECKUX BeaHMYuH. DHU3HUEcKue
3aKOHBI. ['paHuIIbl TPUMEHUMOCTH (U3NYEeCKUX 3aKOHOB. [IoHsATHE O Qu3MUecKoll KapTHHE MUpA.
3nauyenue ¢pusuku npu ocsoennu npodeccuit CI1O u cneunansuocreit CIIO.

1. Mexanuka

Kunemaruka. Mexannueckoe nsuxkenue. [lepememnienue. Ilyrs. Cxopocts. PaBHOMepHOE
NPAMOJIMHENHOE ABUKEHHUE. Y CKOpeHHe. PaBHONEpeMeHHOE NTPAMOJIUHENHOE ABUKECHHUE.

CBobonHoe magenue. J{BrkeHue Tena, OpoImeHHOro Mo yriioM K TOpu30HTy. PaBHOMepHOE
JBUKEHUE 110 OKPYKHOCTH.

3akonbl Mmexanuku Hetotona. IlepBeiit 3akon Heiotona. Cuna. Macca. Umnynbe. Bropoit
3akoH HproToHa. OCHOBHOM 3aKOH KJIaCCUYECKOM AMHaMUKHU. Tperuii 3akoH HeroToHa.

3akoH BceMHUpHOro TsroreHus. ['paBuramumonHoe mose. Cuma tsokectu. Bec. CrocoObl
n3MepeHus Maccol Tea. Cuibl B MEXaHHUKE.

3aKOHBI COXPAaHEHUsI B MEXAHUKE. 3aKOH COXPAHEHUS HUMIIyjlbca. PEeakTUBHOE JBUYKEHHE.
Pabora cwipl. PaGora moTeHnManbHbIX cuil. MomHOCTh. OHeprus. Kunernueckas sSHeprus.
IloTreHunanpHas 3Heprusi. 3aKOH COXPAHEHUsS MeXaHMYecKod »Hepruu. [IpumeHeHHe 3aKOHOB
COXpaHEHHSI.

JdemoHcTpanuu

3aBUCHUMOCTh TPAEKTOPUU OT BHIOOpA CHUCTEMBI OTCUETA.

Buabl MexaHUYECKOTO JBUKEHUS.

3aBUCUMOCTbH YCKOPEHHMS T€JIa OT €r0 MAacChl U CHJIbI, IEHCTBYIOLIEH HA TEJIO.

CrnosxeHue cuil.

PaBeHCTBO M MPOTUBONOJIOKHOCTh HAMPABIICHUSI CUJT ACHCTBUSA U TPOTUBOIECHCTBHUS.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT e OpMaLuu.

Cubl TpeHus.

HesecomocTs.

PeakTuBHOE IBHKEHUE.

[lepexos moTeHIMANIEHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

JlaGopaTopHbie padoThI

HccnenoBanue IBUKEHUSA TeJla MO JEHCTBUEM MTOCTOSHHOM CUIIBL.

N3yueHue 3aK0Ha COXPAHEHUS UMITYJIbCA.

CoxpaHeHne MEXaHUYECKOW PHEPTUH NPY JABHKEHUU TeJla MO/ AEHCTBUEM CHII TAKECTH

U yIIPYTOCTH.

CpaBHeHune paboThl CHITbI C U3MEHEHHUEM KMHETHUECKOW YHEPTUH Tena.

W3ydeHne 3aKOHOB COXPaHEHHUs Ha MPUMeEpe yaapa apoB U OATTUCTUYECKOTO MasiTHUKA.

N3ydenne ocoOeHHOCTEH CHITBI TPEHUS (CKOJBKCHHUS).

2. OCHOBBI MOJIERYJISIPHON (PU3UKH U TEPMOIMHAMUKH

OCHOBBI MOJIEKYJISIPHO-KHUHETH4eCKO# Teopuu. M ieanbHblil ra3. OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON Teopuu. Pa3smeppl M Macca MOJIEKYJI U aTOMOB. bpoyHOBCKoOE
nwkenue. uddysus. Cunmpl U dHeprus MeXMOJEKYIIpHOro B3aumoneicTsus. CTpoeHue
ra3oo0pa3HbIX, XKUAKUX U TBepAbIX Ted. CKOpOCTH JBUKEHHS MOJEKYT M HX H3MEpEeHHeE.
WneanpHblii ras. JlaBnenne raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KUHETUYECKONW TEOPUU T'a30B.
Temmepatypa u ee wusMepeHue. [a3oBbie 3akoHBl. AOCOJIOTHBIH HYJb TEMIIEpaTypHI.
TepmoauHaMuueckas IIKajga TEMIEPATypbl. YPaBHEHHE COCTOSHUS MIEAIbHOrO rasa. MosspHas
ra3oBas IMOCTOSTHHASI.

OcHoBbl TepMoanHaMuKH. OCHOBHBIE NIOHSATHS U ONpElEleHUs. BHyTpeHHss 3Heprus
cUcTeMbl. BHyTpeHHss sHeprusi ujeanbHoro rasa. Pabora u Teruiora kak (opMbl mepepauu

8



SHepruu. TemnoeMKoCcTh. YienbHas TEIJIOEMKOCTh. YpaBHEHHE TeruioBoro Oamanca. Ilepsoe
Havyajo TepMoaAnHaMUKH. AnuabatHeiii mporecc. [Ipuniun nedictBus TeroBoir mammHbl. KIT
TEIJIOBOTO JBUrareis. Bropoe Hauano tepmoannamuku. TepMoauHaMuyecKkas IIKajga TeMIepaTyp.
XonoawnbHble MalMHbL. TennoBeie ABUrarenu. OXpaHa npuposl.

CaoiicTBa mapoB. lcnapenue u KoHJeHcanus. HacbllleHHBII map W €ro cBoiicTBa.
AOcCoNOTHasT W OTHOCHUTENIbHAs BIAXHOCTh BO3ayXa. Touka pockl. Kumenwe. 3aBHCHUMOCTH
TeMIlepaTypbl KUMIEHUs OT JaBieHus. [leperperslil map U ero UCIOIB30BAHNE B TEXHUKE.

CaoiicTBa KUAKOCTEH. XapaKTepUCTUKA KUIKOTO COCTOSIHUS BellecTBa. [I0BepXHOCTHBIN
CJIOM KUAKOCTU. DHEPrus MOBEPXHOCTHOIO CiOsA. SIBICHHUS Ha TpaHUIE >KUJIKOCTH C TBEPABIM
tenoM. KanumisipHsle siBIeHHUS.

CpoiicTBa TBepabIX TeJl. XapaKTEpUCTHKA TBEPAOIO COCTOSIHMS BELIECTBA. YIpPYrue
CBOWCTBAa TBepAbIX Tei. 3akoH ['yka. MexaHuueckne CBOWCTBAa TBEPABIX Tel. TemioBoe
paciMpeHue TBepIbIX Tel U kuakoctell. [Inapnenue u kpucramumsanusi.

JdemoHcTpanuu

JIBrxeHne OpOYHOBCKHX YaCTHII.

Hudbdyzus.

W3MmeHeHne naBieHus ra3a ¢ i3MEHEHHEM TeMIIEPaTyphl MPU TOCTOSTHHOM O0BeMe.

N3otepmuueckuii 1 n300apHBIN MPOIECCHI.

W3meneHne BHYTpeHHEH SHEPTUH TeJ MIPU COBEPILIEHUH PabOTHI.

Mogenu TemIOBLIX NBUTaTEICH.

Kunenue Boabl Ipu NOHMKEHHOM JaBJICHUU.

[IcuxpoMeTp U TUrpoMeETp.

SIBneHus MOBEpXHOCTHOIO HATSXKEHUSI U CMAYMBaHMUS.

Kpucranmnsl, amopdHbie BeniecTBa, KXUAKOKPUCTANINYECKUE TeNa.

JlabopaTopHbie padoThl

N3MepeHne BIaXHOCTH BO3AyXa.

M3mepeHune noBEpXHOCTHOTO HATSKEHUS HKUIKOCTH.

Habmonenue npornecca kpuctannuzauuu M3ydenue nepopmannu pacTskeHuUs.

N3yueHue TenaoBoro paciuiupeHus TBEPAbIX TEl.

N3yuenne ocOOEHHOCTEH TEMIOBOTO PACIITUPEHUS BOJIBI.

3. DJIeKTPpOAMHAMHUKA

JJIeKTPUYeCKoe MoJie. ODJIEKTPUYECKUE 3apsbl. 3aKOH COXpAaHEHUs 3apsja. 3aKoH
Kynona. Dnexkrpuueckoe nojue. HanpskeHHOCTh 3neKkTpuyeckoro nosis. [IpuHumn cyneprno3uiuu
nmoneit. Pabora cwi anekrpoctaTudeckoro mois.  [loTeHmuman. Pa3HOCTh  MOTEHIIMATIOB.
OKBUIOTEHIUATBHBIE MOBEPXHOCTH. CBS3b MEXK/Yy HAINPSIKEHHOCTHIO U PA3HOCTHIO MOTEHIIMAIOB
ANEKTPUYECKOTO TMoysl. J(M3IeKTpuku B diekTpudyeckoM rmone. llomspusanms OuIIEKTPHUKOB.
[TpoBognuku B snekTpuueckoM monie. Konaencaropel. CoenmnHeHUE KOHACHCATOPOB B OaTapero.
OHeprus 3apsyKEHHOI0 KOHJIEHCATOPa. DHEPTUs IIEKTPUIECKOTO MOJIS.

3aKOHBI MOCTOSIHHOTO TOKA. Y CIIOBHS, HEOOXOAUMBIE ISl BOSHUKHOBEHUS U MOJICPKAHUS
AMeKTpUYecKoro Toka. Cuiia TOKa W TUIOTHOCTh Toka. 3akoH Oma st ydactka menu 6e3 DJIC.
3aBUCHMOCTD 3JIEKTPUUYECKOTO COMPOTHUBJICHUS OT Marepuaia, AJWHBI U IUIOIIAJUA MOIEPEYHOTrO
CEYECHMS] MPOBOAHUKA. 3aBUCUMOCTb JJEKTPUYECKOIO CONPOTUBIEHUS MPOBOJHUKOB OT
TEMIIEpATypbl. OJEKTPOJABMXKYIIAasl CHUJa HCTOYHMKA ToKa. 3akoH Owma g TOJHOW LEnH.
Coenunenue nmpoBoaHUKOB. CoeMHEHNE UCTOYHUKOB AJICKTPUUECKOM SHEPTHH B OaTapero. 3aKoH
Jxoyns—IJlenna. Pabora 1 MOIIHOCTB 3JIEKTPUYECKOTO TOKA.

TenioBoe nelicTBUE TOKA.

DJIeKTPpHYeCKH i TOK B MOJIYNIPOBOJHUKAX. CobcTBeHHAS MPOBOIUMOCTD
MOJIYPOBOIHUKOB. [10ynpoBOJHUKOBbIE TPHUOOPHI.

MarnuTHoe nmojie. BEKTOp MHAYKIMU MAarHUTHOIO MoJjs. JIedCTBUE MAarHUTHOIO IOJIA Ha
NPAMOJIMHEHHBIA TPOBOAHUK C TOKOM. 3akoH Awmmepa. B3ammoneiicTBUEe TOKOB. MarHUTHBIN
noTok. PaboTa mo mepemenieHro NpoBOHUKA C TOKOM B MarHUTHOM TioJie. J[elicTBre MarHUTHOTO



nosigs Ha ABWKywuicsa 3apsa. Cwna Jlopenna. OnpeneneHue yAENbHOTO 3apsaja. Y CKOPUTENH
3apsKEHHBIX YaCTHULI.

DJIeKTPOMAarHUTHasi MHAYKIUS. DIIEKTPOMarHuTHas UHAYKLIUs. BuxpeBoe anekTpuyeckoe
noje. CaMOMHIYKIHS. DHEPrysi MAarHUTHOTO MOJIA.

JdemoHcTpanuu

B3anmoneiicTBre 3apsyKEHHBIX TEIL.

[IpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

JIMPNEeKTPUKHU B 2JIEKTPUYECKOM TIOJIE.

Konnencaropsr.

TermoBoe nelCTBUE ANEKTPUUECKOTO TOKA.

CoOcTBeHHas U MPUMECHas! IPOBOJUMOCTb MOJTYIIPOBOIHUKOB.

[TonynpOBOIHUKOBBIN THO/I.

Tpansucrop.

OnbIT OpcTena.

B3anmopencTere NpOBOAHUKOB C TOKaMU.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM MOJIEM.

DNEeKTpOABUTATED.

DNEeKTPOU3MEpPUTENbHbIE TPUOOPHI.

DIEeKTPOMarHuTHasE MHYKIUS.

OmnbiTel Dapajes.

3aBucumocth D/IC caMOMHAYKIIMK OT CKOPOCTU U3MEHEHUS CUJIbl TOKA U UHTYKTUB-

HOCTH MPOBOJHUKA.

Pabora snexTporeHeparopa.

Tpancdopmarop.

JlabopaTopHbie padoThI

N3yuenne 3akoHa Owma Uil ydacTKa LENH, MOCIEAOBATENIBHOTO U IApPaLIEIBHOIO
COEMHEHUS IPOBOIHUKOB.

N3ydenue 3akoHa Oma AJ1s1 TOJTHOM IEMH.

N3ydeHue sBieHUs 2EKTPOMAarHUTHOM MHTYKIIUU.

Omnpenenenne ko3P GUIIUEHTA MTOJE3HOTO ACHCTBUS AIEKTPUIECCKOTO YaAHHKA.

OrnpezeneHne TeMepaTypbl HUTH JaMIIbl HAKATUBAHUS.

Onpenenennie 3/]C 1 BHyTpEHHETO COMPOTUBJICHUS] ICTOYHUKA HATIPSIKEHUS.

4. KoJsieOanusi 1 BOJIHbBI

Mexannuyeckue kosedoanusi. KonebarenpHoe nBmKeHHE. [apMOHWMYECKHE KOJICOAHUS.
CBobOonHble MexaHWYeckue kojeOaHus. JIuHeiiHble MeXxaHW4YecKHe KoJeOaTelbHbIE CHCTEMBI.
[IpeBparenue sHepruu npu KosuedaTelbHOM ABMKEeHUU. CBOOOIHBIE 3aTyXalolie MEXaHHUYECKHe
KosiebaHus. BeIHY)KIeHHbIE MEXaHUYECKUE KOJeOaHusl.

Ynpyrue BosiHbl. [lomepeynsle W NOpPOAOJBHBIE BOJHBI. XapaKTEpPUCTUKU  BOJIHBI.
VYpaBHeHue 1uiockoi Oerymeil BoiHbl. WHTepdepenius BosH. [loHsTHe O Iudpakuuy BOJH.
3BYKOBBIE€ BOJIHBI. YJIBTPA3BYK U €r0 MPUMEHEHHE.

DJIeKTPOMarHuTHble  KojedaHuss. CBOOOAHBIE  DIEKTPOMArHUTHBIE  KOJEOaHUS.
[IpeBpatenne Heprun B KojedaTeaIbHOM KOHTYpE. 3aTyXarolllue 3JIeKTPOMarHuTHbIE KoJeOaHus.
I'enepaTop HE3aTYXAOMIMX AJIEKTPOMATHUTHBIX KoJleOaHuii. BEIHYKICHHbBIE

aeKkTpudeckue kojebanus. [lepemennsrit Tok. ['eHepaTop nmepeMeHHoro Toka. EMkocTHOE 1
MHIYKTUBHOE CONPOTHUBIICHHUS TEPEMEHHOro TOKa. 3akoH OMa Uil 2JIEKTPUYECKOW IenH
MepEeMEHHOT0 ToKa. PaboTa u MOLTHOCTh MEPEMEHHOTO TOKa. [ 'eHepaTophl TOKa.

Tpancdopmaropsl. Toku Beicokoit yacToThl. [lonydenue, nepenaya u pacrpeneneHmue

3JIEKTPOIHEPIUH.

DJIEKTPOMArHUTHbIE BOJHBI. JJCKTPOMAarHUTHOE TIOJE€ KaK OCOOBI BHJ MAaTEPHUH.
DOnekTpoMarHuTHeIe BOJIHBI. Bubpartop I'epma. OTKpbITHIN KonebaTenbHbI KOHTYp. M300peTeHne
paauo A.C. IlonoseiM. ITonsiTHe 0 pagnocssasu. [IpumeHeHNe 31EKTPOMArHUTHBIX BOJIH.

JdemoHcTpauuu
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CB00OOIHBIE U BBIHYX/ICHHBIE MEXaHUUECKUE KOJIeOaHMsI.

Pe3onanc.

OO6pa3zoBaHue U pacrpoOCTpPaHEHHUE YIPYTUX BOJH.

Yacrora kojebaHuil 1 BBICOTA TOHA 3BYKA.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

Ocuuiorpamma nNepeMeHHOro TOKa.

Konpnencarop B Lienu nepeMeHHOro Toka.

Karymnika HHIyKTUBHOCTH B LIETIH IEPEMEHHOIO TOKA.

Pe3onanc B mocneqoBaTenbHON LENMH NEPEMEHHOTO TOKA.

N3nydyeHue u npuem 3JIeKTPOMArHUTHBIX BOJIH.

Paagunocss3eb.

JlaGopaTopHbie padoThI

N3ydenne 3aBUCUMOCTH TIepHOAa KOJNEOAHWN HUTSHOTO (WM MPYKUHHOTO) MasTHUKA OT
JUTMHBI HUTH (MJTH MacChl TPy3a).

NHayKTUBHBIE U EMKOCTHOE COMPOTUBIICHHUS B LIEH EPEMEHHOTO TOKA.

5. OnTuka

IIpupona cBera. CKOpOCTh paCIPOCTPAHEHUS CBETA. 3AKOHBI OTPAXKEHUS U NPEIOMIICHHUS
cera. [TonmHoe orpaxkenue. JImH3bl. ['1a3 kak onTrdeckas cuctema. OnTuyecKkue mpuoOopHI.

BosaHoBble cBoiicTBa cBeTa. MHTepdepenuus cBera. KorepeHTHOCTh CBETOBBIX JIyuei.
WNutepdepentius B ToHKMX TieHKax. Ilomockr paBHOW  Tommuubl. Kombma HerotoHa.
Hcnonb3oBanue uHTepdepeHnu B Hayke U TexHuke. Audpaxmus csera. udpaxmus Ha menu B
napajieabHbIX Jydax. Judpakuuonnas pemerka. [lonsitue o rtonorpaduu. Ilomspuzammst
nonepeuHblx BOJH. [lomspusanms csera. [[BoiiHoe nydenpenomiieHue. Ilomspouasl. ducnepcus
ceera. Buaer cnektpoB. CriekTpbl ucmyckanus. CHEKTpPhI TMOTJOMICHHS. YIbTPapUOIETOBOE U
uH(pakpacHoe u3nyueHus. PenrreHoBckue nyuu. MIx mpuposaa u cBoiicTaa.

JdemoHcTpanuu

3aKOHBI OTPAXKEHUS U MPEJIOMIICHHSI CBETA.

[TonHOE BHYTpEHHEE OTpa’KEHHUE.

OnTuueckue npruOOpHI.

WNuTtepdepenmus cera.

Hudpakuus ceera.

[Tonsipuzanus ceera.

[lonydyeHnue cnekTpa ¢ HOMOUIbIO IPU3MBI.

[TomyyeHue cnekTpa ¢ TOMOIIBI0 TUPPAKITMOHHON PEIICTKH.

CrnekTpockor.

JlaGopaTopHbie padoThI

Nzydenue n3o0paxeHus MpeAMETOB B TOHKOH JIMH3E.

N3yuenune nntepdepeHny u Audpakiiuy CBeTa.

I'panynpoBka cieKTpocKona u onpeeeHUe AJIMHbBI BOJHbBI CIIEKTPATbHBIX JTUHUMH.

6. Dy1eMeHThI KBAHTOBOW (PM3UKH

KBantoBas onTuka. KBanroBas TUIIOTE3a [Tmanka. DOTOHBI. Buemnnit
dboToanexkrpuueckuii 3pdext. Bayrpennuit poroaddexrt. Turbr hoTOIIEMEHTOB.

®du3zuka aroma. Pazputre B3rIsA0B HA CTPOECHUE BEIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX
cnieKkTpax Bojopona. Anepuas moxens aroma. Onwitel O.Pe3epdopaa. Moaens atoma Bogopoaa 1o
H.bopy. KBanTOBBIE T€HEPATOPBI.

®du3uKa aTOMHOrO0 s1Apa. EcTecTBeHHass paaMOaKTHBHOCTh. 3aKOH PaguOaKTHBHOIO
pacraga. CriocoObl HAOMIOACHUS W PETUCTpAlMU 3apsDKeHHBIX dyacTul. Jddexkr BasumoBa —
UepenkoBa. CtpoeHue aTroMHOTO siapa. Jledext macchl, 2JHEPTUs CBSI3M M YCTOMYMBOCTH aTOMHBIX
sanep. AnepHeie peakuunu. MckyccTBeHHas paavoOakTUBHOCTh. Jlenenue Tsbxenbix saep. Llenmnas
siiepHas peakuus. Ynpasisgemas enHas peakius. Snepueiii peaktop. [lonyyenne paanoakTHBHBIX
HW30TONOB M WX NpUMEHEHHE. bHosornyeckoe JeWCTBUE PAJUOAKTUBHBIX  W3JIYYEHHUIA.
DneMeHTapHbIe YaCTULIBI.
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JdemoHcTpanuu

dotordexr.

JInHenyaTele CIIEKTPHI PA3IMYHBIX BELIECTB.

Nznydyenue nazepa (KBaHTOBOTO TEHEPATOPA).

CueTurK MOHU3HPYIOLUX U3JIYyYEHUH.

IIpakTnyeckmne padoThbl.

Pemenue 3anau.

7. IBomonus BeeseHHoi

Crpoenue u pas3sutue Bcenennoil. Hama 3Be3nHas cucrema — lanaktuka. [Ipyrue
ranakTuku. beckoneunocte Bceenennoit. Ilonsitue o xocmosoruu. Pacmumpsitonnasics Beenennas.
Monens ropsiueii Becenennoii. Ctpoenue u npoucxoxaeHue [ anaktuk. OBomonus 38e34. ['unoresa
npoucxoxacHuss ComHeduHoOW cucTteMbl. TepmosimepHslid cuHTe3. I[Ipobnema TepMosimepHOM
sHepretuku. Jueprus ConHia u 38e31. DBotonus 38e31. [Ipoucxoxnenne CoTHEYHOM CUCTEMBL.

JdemoHcTpanuu

ConneuHas cucrema (MOJIENb).

®dororpaduu miaHeT, ceIaHHbIe ¢ KOCMUYECKUX 30H/IO0B.

Kapra Jlyns! u muianer.

Ctpoenue u sBosronus BeeneHHo.

IIpumepHbIe TeMbl pedepaToB (I0KJIA0B), HHAUBUAYAJbHBIX POEKTOB

Anexcanap I'puropseBud CToneToB — pycCcKuid GU3MK.

Anexcanap CrenanoBud [1ornoB — pycckuil y4eHbli, n300peTaTensb pajuo.
AnbTepHaTUBHAS YHEpPreTHKA.

AKYCTHYECKHE CBOMCTBA MOJTYNPOBOIHUKOB.

Anjape Mapu Amriiep — OCHOBOMOJIOKHUK AJIEKTPOAUHAMUKH.
ACHHXPOHHBIN IBUTATENb.

AcCTepou/ibl.

ACTpOHOMHS HAlIUX JHEH.

AtomHas ¢uszuka. M3oromnsl. [IpumeHeHne paanoakTHBHBIX H30TOIOB.
becKoHTaKTHBIE METO/IBI KOHTPOJISI TEMIIEPATYPHI.

bunosnspHbie TpaH3UCTOPHI.

Bopuc CemenoBuu Skobu — ¢u3uk u u300peTareib.

Benuuaiiime oTKpbITHS (DU3HKH.

Bunpsl anekTpudeckux paspsioB. DIEKTPUYECKHIE Pa3psIbl Ha CIIy:KOe yeloBeKa.
Brnusaue nedextoB Ha prU3MUIECKHE CBONCTBA KPUCTAJIIOB.

Bcenennas u TeMHasi MmaTepusi.

lNanmneo ["anuneit — ocHOBATENb TOYHOI'O €CTECTBO3HAHUS.

INonmorpadus u ee mpuMeHeHue.

JIBrb>KeHUE Tea epeEMEHHON MacChl.

Judpakmuus B HaIICH KU3HU.

Kunkue KpucTauibl.

3akonsl Kupxroga amst 371eKTpu4ecKoil nemnm.

3aKOHBI COXPAHEHUSI B MEXAHHUKE.

3HaueHue oTKpbITH ["anmues.

Urops BacmibeBnu KypuaToB — Qu3uK, Opranu3atop aTOMHON HaYKH M TEXHUKH.
Hcaak HptoToH — co3naress KI1acCHYeCKon (GU3UKH.

Hcnonb30BaHue 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

Krnaccudukanus u XxapakTepuCTUKH 3JIEMEHTAPHBIX YaCTHUII.
KoHcTpykiinoHHasi MpOYHOCTH MaTeprala 1 €€ CBSI3b CO CTPYKTYPOU.
KoHcTpykius u Bubl 1a3epoB.
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Kpnosnekrponuka (MUKpPOIJIEKTPOHUKA U XOJIO).
JlazepHble TEXHOJIOTUHU U UX UCIOJIb30BAHUE.
Jleonapno ma Bunun — y4eHsIil u n300peraresb.
MarauTHbIe H3MepeHus (IPUHITUIBI ITOCTPOSHUSI MPUOOPOB, CITOCOOBI H3MEPEHHU
MarHUTHOTO TIOTOKA, MAaTHUTHOW MHAYKIIUHN).
Maiixn @apaneit — co3aarenb yueHHs 00 3IeKTpPOMarHuTHOM TIOJI€.
Makc Ilnank.
Metoa Me4YEHBIX aTOMOB.
MeTtoap1 HaOIIOIEHUS U PETUCTPAIIUHU PAJUOAKTUBHBIX U3JIyY€HUN U YaCTHI.
Meroas! onpeieneHus IIOTHOCTH.
Muxann BacunbeBuy JIOMOHOCOB — y4€HBIN SHIUKIONEAUCT.
Mopenu aroma. OnsiT Pesepdopra.
MonekyapHO-KHHETUYECKAsl TEOPUS UICAIbHBIX Ta30B.
MounHaus — ra3oBblil pa3psi B IPUPOJHBIX YCIOBUSAX.
. HanorexHomoruss — MEXIUCHUIUIMHApPHAs o00dacTh (QyHIAMEHTAIBHOH U
MPUKJIATHON HAYKH U TEXHUKH.
. Huxona Tecna: ;xu3Hb 1 HEOOBIYAHBIE OTKPBITHS.
Huxonait Konepauk — co3narenb reTmoueHTpUYeCKOl CUCTEMbI MUPA.
Hunbsc Bop — onuu U3 co3mareneil COBpeMeHHOM (U3HKH.
Hyxkneocunres Bo Beenennoil.
OOnbsicHeHne GOTOCUHTE3A C TOUYKU 3pEHUs (PUUKU.
OnTuueckue sIBICHUS B IPUPOJIE.
OTKpbITHE U TPUMEHEHUE BHICOKOTEMIIEPATYPHOU CBEPXITPOBOIUMOCTH.
IIepeMeHHBIN JIEKTPUYECKUHN TOK U €70 IPUMEHEHUE.
[1na3ma — yeTBepTOE COCTOSTHUE BEILIECTBA.
[TnaneTst CoJIHEYHOM CUCTEMBI.
[TonynpoBOTHUKOBBIE TaTYUKH TEMIIEPATYPHI.
[IpuMeHeHne KUIKUX KPUCTAIUIOB B IPOMBIIIJIEHHOCTH.
[IpuMeHeHue A1epHBIX PEaKTOPOB.
[Ipupona dheppomaraerusma.
[IpoGieMbl 3KOJI0THH, CBSI3aHHBIE C UCTIOIB30BAaHUEM TEIIJIOBBIX MAIITUH.
[Ipou3zBoacTBO, nepeaya U UCIOJIb30BAHUE IIEKTPOIHEPTHUH.
[Ipoucxoxaenne ConHEUHON CUCTEMBI.
[Tee303neKTpUUecKuil 3PPEeKT ero NpuMeHeHue.
Pa3BuTHe cpencTB CBA3M U pasuo.
PeakTuBHBIC ABUTATENN U OCHOBBI PaOOTHI TETUIOBOM MAIITUHBI.
PennkroBoe uznydeHue.
Pentrenosckue siyan. Mcropus otkpeitus. [Ipumenenue.
Poxnenye 1 DBOIOLNS 3BE3 .
Posp K.2.11ln0nK0BCKOTO B pa3BUTUU KOCMOHABTUKH.
. CBeT — 3JIEKTPOMAarHuTHas BOJIHA.
. Cepreii [TaBnoBuu KoposieB — KOHCTPYKTOP M OpraHU3aTOp MPOU3BOJICTBA PAKETHO-
KOCMHMYECKOW TEXHUKH.
. Cunel TpeHuUs.
o CoBpeMeHHast CITyTHUKOBAs! CBSI3b.
. CoBpemenHas (pusndeckasi KapTuHa MUPA.
. CoBpeMeHHBIE CPEJICTBA CBS3H.
° CoJHIle — HUCTOYHHK JKW3HU Ha 3eMII€.
. Tpancdhopmaropsi.

13



XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM NEATEJbHOCTH

CTYJEHTOB

XapakTeprCTHKa OCHOBHBIX BUJIOB JACSATECIHHOCTH CTYACHTOB (Ha ypOBHE y4eOHBIX JCHCTBUI)

Baenenue

YMeHHs MOCTAaHOBKH IENIEH JEATEIbHOCTH, ITAHUPOBAHKS COOCTBCHHOM NESITEIbHOCTH
JUISL TOCTYDKEHUSI MOCTABJICHHBIX LEJel, MpeIBUACHUS BO3MOXKHBIX PE3YJIbTaTOB ITHUX
JIEHCTBUH, OpraHU3allid CAaMOKOHTPOJISI U OLICHKU MOJYYEHHBIX pe3ynbTaTtoB. PazButue
CHOCOOHOCTH SICHO W TOYHO H3JIaraTh CBOHM MBICIIH, JIOTUYECKH OOOCHOBBHIBATH CBOIO
TOYKY 3pCHUS, BOCIPHHUMATh M AHAIU3MPOBATh MHCHHS COOCCCIHUKOB, MPH3HABAS
NpaBO JPYroro 4enoBeKka Ha WHoe MHeHue. [IpomsBenenne m3MepeHHs (pU3MUecKHX
BEJIMYMH W OIICHKAa TPaHHIBl IMOrpemHocTed m3Mmepenuil. IlpemcraBieHue rpaHUIbI
MIOTPEIIHOCTEH N3MEPEHHUN TIPU TIOCTPOCHUH Ipa)UKOB. YMEHHE BBICKAa3bIBATh THIIOTE3HI
Ui OOBSICHEHHMsS HAOJIOMAaeMBIX SIBICHWH. YMEHHE TpeaaraTb MOJIENIH SBICHHI.
VYkazaHue TpaHdIl NPUMEHHUMOCTH (PH3MYECKHX 3aKOHOB. V3JOXEHHWE OCHOBHBIX
MOJIOKEHUH COBPEMEHHOM HaydHOW KapTuHbl Mupa. [IpuBeneHne mpUMEPOB BIUSHUSI
OTKpBITUII B (u3MKe Ha TPOrpecc B TEXHUKE U TEXHOJOTUU IPOU3BOJCTBA.
HWcnonp3oBanue MHTEpHETA U1 TOMCKA HHGDOPMAIIHH.

1.MEXAHUKA

3aKOHBI
Hrrorona

MCXaHHUKH

OOBsCHCHHE IEMOHCTPAIIMOHHBIX IKCIICPUMEHTOB, MOITBEPKAAIOIINX 3aKOH UHEPIIHH
M3mepenune maccenl Tena M3aMepenue cuiibl B3aUMOJISHCTBYS TE

Briuuciienue 3Ha4eHUst CUJI 1O U3BECTHBIM 3HAYEHUSIM MAcC B3aUMOJICHCTBYIOIIUX TeJ U
ux

YCKOpEHUH

Brrancnenue 3Ha4eHNS YCKOPEHUH TN IO U3BECTHBIM 3HAYCHUSAM JICHCTBYIOMINX CHII H
Macc Tel

CpaBHEHUE CHIBI ISHCTBUS ¥ IPOTUBOACHCTBHS

[IprmMeHeHHne 3aK0Ha BCEMHPHOTO TATOTEHUS MPH PacyeTax CHI U YCKOPEHHH
B3aUMOJICHCTBYIOLIUX TEIl

CpaBHEHHE YCKOPSHHS CBOOOTHOTO TaicHus Ha miaHeTaX CONHEUYHOW CUCTEMBI
BriencHue B TeKCTe y4eOHHKA OCHOBHBIX KaTErOpyil HaydHOU HH(POpMAITUI

Kunematunka.

IIpencraBieHne MEXaHUUYECKOTO JIBUKEHUS Tejla yPaBHEHUSIMU 3aBUCUMOCTH KOOPIUHAT
U NPOEKUHUEN CKOpOCTU OT BpeMmeHH. lIpencTaBieHne MEXaHUYECKOTO JIBHXKEHUS Teja
rpad)uKkaMu 3aBUCHMOCTH KOOPJUHAT M MIPOCSKIIUCH CKOPOCTH OT BPEMCHH.

Omnpenenenre KOOpAUHAT MPOUIEHHOTO MYTH, CKOPOCTH M YCKOPEHHS Tejla [0
rpadukaM 3aBUCUMOCTH KOOPJMHAT U MPOCKIMHA CKOPOCTH OT BpeMeHH. OmnperencHue
KOOpJIMHAT TIPOWJACHHOTO TIYTH, CKOPOCTH M YCKOpPEHHWS Tela 10 YPaBHCHHIM
3aBUCUMOCTH KOOPJAWHAT W TPOEKIHUHA CKOPOCTH OT BpemeHd. [IpoBeneHue
CPaBHHUTEIHLHOTO aHAJIN3a PaBHOMEPHOTO W PABHOIEPEMEHHOTO IBM)KCHHH. YKa3aHUE
WCTIONB30BaHUsl  IMOCTYNMATEIbHOTO ¥ BpAMIaTeIbHOTO  JBMDKCHWH B TEXHHKE.
IIpuoOperenne ombiTa PabOTHl B TPYIIE C BBIMOJHEHUEM PA3JIMIHBIX COIMAIBHBIX
poneit. Pa3paboTka BO3MOXHOH CHUCTEMBI JEHCTBHA W KOHCTPYKIMH  JUIS
SKCIIEPUMEHTAILHOTO OMpPEIeICHUS KHHEMATUYECKUX BEINYHH.

IpencraBnerne MHPOPMAITUH O BHIAX ABIKCHHS B BUJIC TAOJIHIIBL.

3aKOHBI
MeEXaHUKe

COXpaHCHUA B

IIpumeHeHre 3aKOHA COXpaHEHUsI UMIIYJbca JJIsi BBIYMCIEHUS MU3MEHEHHUU CKOpocTel
TEN MPH WX B3aUMOJACUCTBUSIX. M3MepeHue pabOThI CHJI M M3MEHCHHE KHHETHYCCKOW
SHEpruu Tena. BerumcieHue paboOThl CHII U U3MCHCHUS KUHCTHYCCKOW JHEPTUU Tea.
Briuuciienue MOTEHUMAILHOM JHEPTUM TeJI B TpaBUTALMOHHOM mose. OmnpejeneHue
MOTEHIMAIBHOM YHEPTHH YIPYTO Ae(OPMHPOBAHHOTO TeJa 10 W3BECTHOH nedopMarnun
M JKeCTKOCTH TeJna. lIpuMeHeHne 3aKoHa COXpPaHCHHS MEXaHWYeCKOW SHEprHH NpH
pacdeTax pe3yiabTaTOB B3aMMOJACHCTBHH TeN TPAaBUTAIIMOHHBIMH CHJIAMH W CHIIAMH
yOpYyrocTH. YKa3zaHUe IPaHUIl IPUMEHIMOCTH 3aKOHOB MEXaHHKH.

VYkazanue y4eOHBIX IUCHWIUIMH, NPH HM3YYCHHH KOTOPBIX HCIIONB3YIOTCS 3aKOHBI
COXpaHCHHS.

2. OCHOBBI MOJIEKYJISPHON ®U3UKHA U TEPMOJIVNHAMHWKHA

OCHOBBI MOJICKYJISIPHOM
KHHETHYCCKOU TCOPHH.
W neanbHbli ras

BelmonHeHNEe  9KCHEPUMEHTOB,  CIyXKAaUX [AI1 OOOCHOBAaHHWA  MOJCEKYJSIPHO-
kuHernueckoit reopun (MKT). Pemenne 3anay ¢ npuMeHEeHHEM OCHOBHOTO YpaBHEHUS
MOJIEKYJISIPHO-KMHETHYECKOH TeopuH ra3oB. OnpejerneHue MapaMeTpoB BEIIECTBAa B
ra3oo0pa3HOM COCTOSIHUM Ha OCHOBaHMHM YPaBHECHHUS COCTOSIHUSI HJICaJbHOTO TIa3a.
Omnpenenenye mnapaMeTpoB BELIECTBA B I'a3000pa3HOM COCTOSIHMM W TPOUCXOASILIMX
npoueccoB no rpadukam 3asucumoctu p (T), V (T), p (V). DkcnepumenraisHOe
uccienoBanue 3apucuMocTd p (T), V (T), p (V). llpencraBnenue B Buae rpaduxon
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W30XOPHOTO, HM300apHOTO M HM30TEPMUYECKOTO MPOIECCOB. BhIYMCICHHE CpeaHen
KHHETUIECKOW SHEPTHUH TETIOBOTO JIBUKCHHS

MOJICKYJT TIO W3BECTHOM TemIiepaType BellecTBa. BbICKa3zblBaHUE THIOTE3 IS
00BsICHEHUST HAONIOJAaeMBIX SBJICHWHA. YKa3aHWe TpaHHI NPUMEHUMOCTH MOJIEITH
«uneanbHBIN Ta3» 1 3akoHoB MKT.

OCHOBBI TCPMOJINHAMUKA

M3mepeHne KoIMUecTBa TEIUIOTHI B TIpoIleccax Teruionepenadyu. Pacuer kommyecTBa
TEIIOTHI, HEOOXOUMOTO ISl OCYIIECTBICHHS 3aIaHHOTO TIpoIiecca ¢ TeTutonepeaadei.
Pacuer w3MeHeHMsI BHYTpEHHEH OSHEpPTHH TeJl, pabOThl M TEepeJaHHOTO KOJIHYECTBA
TEIUIOTHI C WCIOJIb30BAaHHEM IMEPBOTO 3aKOHA TEPMOJMHAMHKH. PacueT paloThHI,
COBEpILCHHON Ta3oMm, mo rpaduky 3aBucumoctd p (V). Beruucnenwe paboTel rasa,
COBEPIIEHHON MpPHU U3MEHEHUHU COCTOSIHMS IO 3aMKHyTOMY Hukiy. Beraucienue KITJ
NPU COBEPIICHUU Ta30M pabOTHI B MpOIecCaX U3MEHEHHUS COCTOSHUS MO 3aMKHYTOMY
mukny. OOBsICHEHUE NPUHIUIOB JIEHCTBHUS TEIUIOBBIX MalIHWH. J[eMOHCTpamus poyiu
(M3MKK B CO3AaHWM U COBCPIICHCTBOBAHWHU TEIUIOBBIX JBUTaTeinel. M3moxkeHue cytu
JKOJOTHYECKHX TpoOJieM, OOYCIOBISHHBIX pa0OTOW TEIUIOBBIX JBHUTATENCH U
MpeIoKeHNEe TMYyTH WX pEImeHus. YKa3aHue TpaHWI] TNPUMEHHUMOCTH 3aKOHOB
TEPMOJIMHAMHUKY. YMEHHE BECTH [JHAJIOT, BBICIYIIMBAaTh MHEHHE OIIOHEHTA,
y4acTBOBaTh B JIMCKYCCHH, OTKPBITO BBIp@KaTh M OTCTaMBATh CBOIO TOYKY 3pEHUSI.
Vkazanue ydeOHBIX IUCIUIUIMH, TMPH H3YYCHHH KOTOPBIX HCIOJNB3YIOT ydeOHBIN
Matepuan «OCHOBBI TEPMOTUHAMUKH))

CaoiicTBa Mapos,
KHUJIKOCTEH, TBEPIBIX TEI.

W3mepeHne BIaXHOCTH BO3[yXa. PacyerT KoJMYecTBa TEIUIOTHI, HEOOXOJMMOTO [UIst
OCYILICCTBIICHHSI TIPOIIECCa MEPeXoa BEIIECTBA M3 OJHOTO arperaTHOTO COCTOSHUS B
Jpyroe. DKCIIEPUMEHTAIIbHOE UCCIICIOBAHNE TCIUIOBBIX CBOWCTB BeliecTBa. [IpuBeneHue
NPUMEPOB KANMWULAPHBIX SBJICHHH B OBITY, NpUpOJAE, TexHuKe. VccinemoBanue
MEXaHUYCCKUX CBOWCTB TBEPABIX Tel. [IpuMeHeHHe (BU3NUECKUX MOHSATHI U 3aKOHOB B
y4eOHOM MaTepuale mpoeCCHOHAIbHOrO xapakrtepa. Vcnonp3oBanue MHTepHeTa yis
noucka uHpopmanuu o pa3paboTkax W TNPUMEHEHHSX COBPEMEHHBIX TBEPIbIX U
aMOp(HBIX MaTEpHUaJIOB.

3.2JIEKTPOJMHAMHUKA

DNeKTpOoCTaTHKA.

Brrunciienne cmim B3aMMOJEHCTBUS TOUEUHBIX 3JICKTPHUECKUX 3apsioB. Beraucienue
HANPSHKEHHOCTH JICKTPUIECKOTO IO OJTHOTO M HECKONIBKIX TOYEYHBIX MIEKTPHUECKIX
3apsAmoB. XapaKTepUCTHKAa OCHOBHBIX BHJIOB [ESATCIBHOCTH CTYICHTOB (Ha YpOBHE
y4eOHBIX JIeHCTBUHN)BBIUNCIICHNE TOTEHIMANA JJEKTPUYECKOTO IOl OJHOTO U
HECKOJBKMX TOUYEYHBIX AICKTPHUYECKHX 3apsioB. V3mepeHme pa3HOCTH MOTEHIMAJIOB.
M3mepeHre sHepTrUr 3JEKTPUUECKOro MOl 3apsHKEHHOro KOHAeHcaTopa. Brruncienue
SHEPrHU AJICKTPHUYCCKOrO TMOJIS 3apsHKCHHOTO KOHACHcaTopa. Pa3paboTka miaHa wu
BO3MOXKHOM CX€Mbl JEHCTBUH OSKCIEPUMEHTAIBHOTO OIpEeAeIeHHs] SJIEKTPOEMKOCTH
KOHJCHCATOpa W  JUDJIEKTPUUECKOW IPOHMLAEMOCTH  BewlecTBa. lIpoBeneHue
CPaBHUTEIBHOTO aHAJIN3a T'PABUTAIIMOHHOTO U AJIEKTPOCTATHUECKOTO TOJIEH.

ITocTOSHHBIN TOK

M3mepenne MolqHOCTH 3yekTpudeckoro Toka. Mamepenne IJIC u BHyTpeHHEro
COIPOTHUBIICHUS] UCTOYHHUKA TOKA. BBIMOIHEHNE pacueTOB CHJIBI TOKA M HANPSHKCHUN Ha
ydacTKax JJIeKTpuueckux mnemnei. OObsSCHEHHE Ha TNpUMepe JIEKTPUYECKO Iernn ¢
nByms uctounukamu toka (3/IC), B KakoM cilydae MCTOYHHK JJIEKTPUIECKOW dHEPTUH
paboTaeT B peXxnMe reHepaTopa, a B KakoM — B pexume norpedbutens. OnpeneneHue
TEeMIepaTypbl HHUTH HaKalIWBaHUSA. M3MepeHHe >SJeKTPUYECKOTO 3apsia dIIEKTPOHA.
CHsATHE BOJITAMIIEPHOI XapaKTePUCTHKH JHOAA.

IIpoBenecHUE CPAaBHUTENBHOI'O AaHAJIHM3a TOJXYIPOBOJHUKOBEIX JUOJOB M TPUOJOB.
Ucnonp3oBanne HWMHTepHETa Ui TMOWCKa HHGOPMAIMA O MEPCHCKTHBAX Pa3BUTHSA
MOJYIIPOBOTHUKOBOM TEXHUKHU. Y CTAHOBKA TIPUYUHHO-CIICACTBEHHBIX CBA3CH
OOBsCHCHHE PUPOJIBI AICKTPHUYCCKOTO TOKA B METaJUIaX, JICKTPOIUTAX, Ta3ax,
BaKyyMe H

MOJYIPOBOTHIUKAX. [IpiMeHEHHE IIeKTpon3a B TeXHUKe. [IpoBeieHre CpaBHUTEILHOTO
aHaJIM3a HECAMOCTOSATEIFHOTO U CAMOCTOSITETIFHOTO Ta30BBIX PA3psI0B

MarauTHbIe SBICHUS

M3mepeHrne WHOYKIIMM MAarHUTHOTO TIOJIA. BbIUWCIeHHWE CwWi, JEHCTBYIOIIMX Ha
MPOBOJHUK C TOKOM B MAarHUTHOM IIOJie. BbIUMCIeHHWE CWI, JEHCTBYIOMMX Ha
SNIEKTPUYECKUI 3apsiji, ABWXKYIIMKCS B MarHuTHOM nonie. lccrnemoBanue sBieHHI
3JICKTPOMAarHUTHOM WHIYKIIMH, CaMOWHIYKIIMU. BBIYUCIIEHWE DHEPTMH MArHHTHOTO
nosisi. OOBSICHEHHE NPUHIMINA JEHCTBHS dnekTponsurateniss. OObsICHEHHE NPUHITUIIA
JIEUCTBUSI TEHEpaTopa OJIIEKTPUIECKOTO TOKa W DIIEKTPOM3ZMEPUTEIBHBIX MPHOOPOB.
OOBsCHCHHE TPHHIUIA JCHCTBHS Macc-ClieKTporpada, YCKOPUTENeH 3apshKCHHBIX
yactull. OOBSICHCHHE POJM MArHUTHOTO TOJIA 3€MJIM B JKU3HU PACTCHUH, KUBOTHBIX,
yenoBeka. [IpuBeeHNE MPUMEPOB MPAKTHYCCKOTO MPUMEHCHHS HM3YYCHHBIX SIBJICHUIA,
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3aKOHOB, MpPHOOPOB, ycTpoiicTB. I[IpoBeneHUE CpPaBHHUTENBHOTO aHAIHM3a CBOMCTB
3JIEKTPOCTATUIECKOTO, MAarHUTHOTO M BHXPEBOTO 3JIEKTpHUUecKuX moineil. OO0bicHeHne
Ha TpUMepe MAarHWTHBIX SBIICHUH, MMOoUeMy (QHU3HKY MOXHO paccMaTpUBATh Kak
METaTUCIUTUIHY

4. KOJIEBAHMS 1 BOJIHBI

Mexannyeckrue KoJaeOaHMs
M BOJIHBI

HccnenoBanue 3aBUCHMOCTH IEpHOJa KOJICOaHWH MaTEeMaTHYECKOTO MAasTHHKA OT €ro
JUIMHBI, MaCChl M aMIUTUTYAbI KOJIeOaHHH.

HccnenoBaHue 3aBUCHUMOCTH Teproja KojebaHuil rpy3a Ha HPYXKHUHE OT €ro Macchl U
JKECTKOCTH TPY)KHUHBI. BBIYHCICHHE TEepHOAa KOIeOaHWH MAaTeMaTHYCCKOTO MasTHHKA
M0 W3BECTHOMY 3HAYCHUIO €r0O JIUHBI. BBIYHCICHHE Nepuoia KoyieOaHWd Tpy3a Ha
MPY>KUHE 110 U3BECTHBIM 3HAYCHUSM €TI0 MAacChl U )KECTKOCTH MPYKHHBL.

BripaboTka HaBBIKOB BOCIIPHHUMATh, aHAIU3UPOBATh, MepepadaThIBaTh M MPCABSIBIATH
UH(QOPMALIUIO B COOTBETCTBHH C IOCTABJICHHBIMHU 33a9aMH.

[IpuBencHre TPUMEPOB aABTOKOIEOATEIBHBIX MEXaHHMYCCKHX CHCTeM. lIpoBencHue
Kiaccu(uKauu KojneOaHui

Yrpyrue BOJIHbBI

W3MmepeHre NIMHBI 3BYKOBOW BOJIHBI IO pe3yJbTaTaM HaOJIIOACHUN HMHTephEpeHINH
3BYKOBBIX BOJIH.

Ha6monenne u oObSICHEHHWE SBICHUH WHTEpPEpeHINU B TUPPAKIIAN MEXaHUIESCKHX
BOJIH.

[pencraBnenne obOiacTeld NPUMEHEHHs  YJIbTPa3ByKa W HEPCIEKTHBBI  €ro
UCIIONIb30BaHUS B PA3JIMUHBIX O0JIACTSAX HAYKH, TEXHUKH, B METHULINHE.

W3noxeHne CyTH IKOJIOTHYCCKUX MPOOIIEM, CBSI3aHHBIX C BO3JICHCTBHEM 3BYKOBBIX BOJH
Ha OpTaHU3M YEJIOBEKa

DIEKTPOMAarHUTHBIC
Koyie0anus

HabmroneHue ocuiorpaMM rapMOHUYECKUX KOJICOaHUH CHITBI

TOKA B LICTIH.

M3mepeHue 251eKTpoeMKOCTH KOHIeHcaTopa. M3MepeHre HHAYKTUBHOCTh KaTyILIKH.
HUccnenoBanue siBIEHUS IIEKTPUYECKOTO PE30HAHCA B MOCIEI0BATENBHOM LIETIH.
IIpoBencHue aHajiorud MeEXAy GUINYCCKUMHU BCIUYMHAMH, XapaKTCPHU3YIOUIUMHU
MEXaHUYECKYIO U SJIEKTPOMATHUTHYIO KOJIe0aTeIbHBIC CHCTEMEI.

Pacyer 3HaueHMI CHITBI TOKA W HANIPSDKEHUS HA 3JIEMEHTaX e IEPEMEHHOTO TOKa.
HccnenoBanne mnpuHIWNa jaeictBus Tpanchopmartopa. HMcecnemoBaHue TpHUHIIUTIA
JIEHCTBUSA TeHepaTopa MEPEMEHHOTO TOKa.

Hcnonp3oBanne HMHTepHeTa Ui NOMCKa WH(POPMAIMA O COBPEMEHHBIX CcIocobax
nepeaayn AMEKTPOIHEPTUU

DNeKTpOMarHUTHEIE
BOJIHBI

OcymecTBieHne  paguonepeadyn W paguompuema. VccienoBaHue — CBOWCTB
3JIEKTPOMATHUTHBIX BOJIH C MOMOIIBI0 MOOMIBHOTO TeledoHa.

Pa3BuTHE IICHHOCTHOTO OTHOIICHUS K HM3y4YaeMbIM Ha ypokax (U3MKH OOBCKTaM H
OCBaMBacMbIM BHJAM JeATCIbHOCTH. OOBACHCHHWE NPUHIUIHUAIBLHOIO Pa3IHyuns
MPUPOABl YOPYTMX M JJEKTPOMArHUTHBIX BOJIH. M3J0XKEHHE CYTH HKOJIOTMYECKUX
mpo0JIeM, CBI3aHHBIX C 3JICKTPOMATHUTHBIMU KOJICOAHUSIMU U BOJTHAMH.

OOBsCHCHHE POJNM JJIEKTPOMATHUTHBIX BOJIH B COBPEMCHHBIX HCCIICHOBAHHSIX
Bcenennoit

5. OITUKA

IIpupona cera

IIpumeHeHe HA TPaKTHKE 3aKOHOB OTPaYKECHUS W TPETOMIICHHUS CBETa NPU PEIICHUH
3a1a4.

Onpenenenne CreKTPATLHBIX TPAaHUI] TyBCTBUTEIIHPHOCTH YEJI0BEUECKOTO Ti1a3a.

YMeHue CTpOUTh H300paKEHUS TIPEMETOB, 1aBaeMbIe JIMH3AMH.

Pacuet paccTostHUS OT TUH3BI 10 H300pKEHUS TpeIMETa.

Pacuer ontudeckoi CHIIBI IMH3EL.

N3mepenne pOKYCHOTO pacCTOSIHUS JIMH3BL.

HcnpiTanue MoJeneil MUKPOCKOIA U TeJIeCKoa

BoiHoBEIE cBOMCTBA
CBETa

Habmtonenue siBneHust nHTEPQEPEHIMH IICKTPOMArHUTHBIX BOJH.

HabmroneHue siBieHUs TUPPAKIUHU SIEKTPOMATHUTHBIX BOJTH.

HabmroneHue siBIeHUS MONAPU3ALUHU SJICKTPOMATHUTHBIX BOJIH.

W3MmepeHne JAIMHBI CBETOBOWM BONHBI MO pe3yjibTaTaM HAONIOJNCHHS — SBICHHS
naTepdepenun. HalOmonenue siBieHus audpaknum cBera. HaOmromeHue SBICHHS
NOJNSpU3allil WM JHUCHEepPCHH  cBera. [lOMCK pasmuuuii MW CXOJACTBA  MEKAY
J(PaKIMOHHBIM U TUCIIEPCHOHHBIM CIIEKTPaMU.

[IpuBeneHre NMPUMEPOB MOSBJICHHS B MPHUPOJAE M UCIIOIb30BAaHHS B TEXHHKE SIBICHHI
unrepdepeHuny, Audpakuuy, MONSPU3ALMU U JUCIepcUuH cBera. Ilepeuncnenue
METOJIOB IO3HAHUSI, KOTOPBIE MCIIOJIb30BAHBI IIPH N3YYCHUH YKa3aHHbIX SIBICHUN

6. OCHOBBI CIHEIITMAJIbHOW TEOPHUU OTHOCHUTEJLHOCTH
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OCHOBBI CHGHHaHLHOﬁ
TCOPUHN OTHOCUTCIBHOCTH

OObsicHeHne 3HaYUMMOCTH onbiTa MalikesnscoH a- Mopiu. dopmynuposanue
MOCTYJIaTOB

OO6bsicaenne ¢ dekra 3aMeICHUs BpeMeHH. PacueT sHepTuu MoKos, UMITYJIbCa,
SHEPTUH

cBOOOAHOM yacTUIIEL. BEIpaboTKa HABBIKOB BOCIIPUHUMATH, aHAJIM3UPOBATH,
nepepalaTeIBaTh U MPEABABISATH HH(OPMALMIO B COOTBETCTBUHU C TIOCTABICHHBIMU
3aJa4aMu

7. 2JIEMEHTHI KBAHTOBOU ®U3UKH

KBaHTOBas ontuka

Ha6monenne ¢oroanekrpudeckoro 3¢dekra. OObsicHeHHe 3akoHOB CTolieTOBa Ha
OCHOBC KBaHTOBBIX MPEJCTABICHUH.

Pacyer MakcUManbHONH KHHETHYECKON YHEPTHH 3JICKTPOHOB MPHU (POTOIICKTPHUSCKOM
a¢dekre.

OnpeznencHre pabOTHl BBIXOJA AJIEKTPOHA MO TpadUKy 3aBHCHMOCTH MaKCUMAaJIbHOU
KUHETHYCCKOH JHEPruu (POTOANIEKTPOHOB OT YacTOThI cBeTa. V3MepeHue pabOTHI
BBIXOJIa YIEKTPOHA.

[epeuncnenne MpuOOPOB YCTAHOBKH, B KOTOPBIX NPUMEHSETCS OE3MHEPIIMOHHOCTH
dboTtorpdexra.

OO0BsICHEHHE KOPITYCKYJISIPHO-BOJTHOBOTO Jyar3Ma CBOWCTB (DOTOHOB.

OOBsICHEHHE POJIM KBAHTOBOHW ONTHKH B PA3BUTHU COBPEMEHHOM (DH3UKHU

duzuka atoma

Hal6nronenne MTMHEHYATHIX CTIEKTPOB.

Pacder 9acTOTH M AJIMHBI BOJHBI MCITyCKAEMOTO CBETa IPH TEPEeXojie aToMa BOAOPOAa
U3 OJIHOTO CTAllMOHAPHOTO COCTOSIHUS B IPYTO€.

OOBsCHCHHE TPOMCXOXKICHUS JIMHEHYATOrO CIIEKTpa aroMa BOIOPOAa W Pa3lIndus
JIMHENUYaThIX CIEKTPOB Pa3IMYHBIX Ta30B.

HccnenoBanue IMHEHYATOTO CIEKTPA.

HccnenoBanue mpUHIUTA PabOThI TEOMAHECIICHTHOM JIAMITHI.

Habmronenue u 00bsICHEHUE MIPUHIUIIA JCHCTBUS Jla3epa.

[IpuBeneHre TpUMEPOB UCIIOIB30BAHMUS JIa3epa B COBPEMEHHOW HayKe M TEXHUKE.
Hcnonp3oBanne MHTepHEeTa A Momcka MH(DOPMAIMH O MEPCHEKTHBAX MPUMEHEHHS
Jasepa.

Brrunciienne qrHBI BOJTHEI 1e Bpoiins 9acTHIbI ¢ H3BECTHRIM 3HAYCHHEM HMITYJIBCA.

®dusmnkKa aTOMHOTO siapa

Ha6monenne TpekoB anbga-gacTull B kamepe Buiibcona.

PeructpupoBanue sIepHBIX U3IYyYEHUH C TOMOILBIO cueTurka [ elirepa.

Pacuer sHeprum cBS3M aTOMHBIX S1Ep.

Omnpenenenue 3apsiia © MaCCOBOI'O YKCIIa aTOMHOTO Apa, BO3HUKAIOLIETO B pe3yJIbTaTe
PaAMOaKTHBHOTO pacmaja.

Berrurciienue sHEprun, 0CBOOOKAAIOMICHCS IPU PaIHOAKTHBHOM paciaje.

Omnpenenenue MpoayKTOB AIEPHON peaKLHU.

Brrurciienue sHEprun, 0CBOOOKAAIOMICHCS IPU SICPHBIX PEaKIUsIX.

I[lonnMaHWe TPEUMYIIECTB W HEJIOCTATKOB UCIIOJNB30BAHMS AaTOMHOW JHEPTUU H
MOHU3UPYIOMINX W3TyYeHUH B IPOMBIIUIEHHOCTH, MEIUITHHE.

W3noxeHne CyTH SKOJOTHYECKHX TPOOIJIEM, CBA3AHHBIX C OMOJOTHYECKHM JCHCTBHEM
PannOaKTUBHBIX M3ITydCHHH.

IIpoBenenne  kimaccuUKAMM  DIEMEHTAapHBIX  YacTHI[ MO0 WX
XapaKTepUCTHKaM (Macce, 3apsiiy, BpeMEHH KU3HHU, COUHY H T.1I.).
ITonnMaHWe LEHHOCTEW HAYYHOTO IMO3HAHWS MHpa HE BOOOIIE JJS YCIIOBCUCCTBA B
[EeoM, a JUIi KaXJO0T0 OOYYaroIlIerocs IJUYHO, [CHHOCTEH OBJAICHUS METOAOM
HAYYHOTO TIO3HAHWS [UIS JIOCTM)KCHHUS ycmexa B JIFOOOM BHIC MPAKTHYECKOU
JIeSITENIbHOCTH.

[IpencraBneHne 0 XapakTepe YSTHIPEX TUIOB (PYHIAMEHTAIBHBIX B3aUMOICHCTBHI
JJIEMEHTAPHBIX YACTHI] B BUJIC TAOJHIIBL.

(brzmueckuM

7.9BOJIIOIIUSI BCEJIEHHOM

Crpoenne U
Bcenennoit

pa3BUTHUC

Habmonenue 3a 3Be3gamu, JIyHO# W tuiaHeTamMu B Teneckor. HaOmoaeHne COTHEYHBIX
MSTEH C TIOMOIIBIO TEJIECKONa M COJHEYHOTO dKpaHa. Vcmomb3oBanme MHTepHeTa IS
MOVICKa M300paXeHU KOCMHYECKHX OOBEKTOB M MHQOpMAIu 00 MX OCOOECHHOCTSX.
OO0OcyxaeHrne BO3MOXHBIX CIICHApHUEB OBONIONMH  BcemenHoi. Vcmonp3oBaHue
WHTEpHETa JUIS TIOMCKa COBpeMEHHOW HMH(popmamuu o pa3Butun BceemenHoil. OmeHka
HHQOPMALMU C TO3WIMH €€ CBOWMCTB: TOCTOBEPHOCTH, OOBEKTHBHOCTH, MOJHOTEHI,
aKTyaJbHOCTH H T. [I.

DBomonus 38e31. [ umoresa
MIPOUCXOKACHUS
CoJHEYHON CUCTEMEL.

Boruncnenne  9Heprum,  OCBOOOXKIAIOWMIEHCS TPH  TEPMOSAACPHBIX  PEAKIMSAX.
®dopmynrpoBka npobdieM TepMosiiepHol HepreTHkH. OOBsICHEHNE BIUSHAS COHEYHON
aKTUBHOCTH Ha 3eMm0. IloHMMaHue pony KOCMUYECKHUX UCCIEAOBaHUM, UX HAYYHOTO U
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9KOHOMHUYECKOro 3HadeHUs. OOCYXKICHHE COBPEMCHHBIX THIIOTE3 O MPOHCXOXKICHUH
CoJIHEYHOH CHCTEMBI

YUYEBHO-METOJNYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
MMPOT'PAMMBI YYEBHOM JUCHUTLJIMHBI 111.03 ®U3UKA

OcBoenne nporpammbl yueOHou mucturuimabl [1/1.03 ®dusuka mpenmonaraer HalW4he B
npodeccuoHaIbHONW 00pa30BaTeNbHON OpraHu3aluu, peanusyromei oopazosarenbuyto [TIICC3 Ha
0a3e OCHOBHOTO 00ImIero oOpa3oBaHus, Y4eOHOTO KaOWHETa, B KOTOPOM HMEETCS BO3MOXKHOCTh
obecrieunTh CBOOOIHBIN AoCcTyn B IHTEpHET BO BpeMsi Y4EeOHOTO 3aHATHUS M B TIEPHO]] BHEYUYECOHOM
JesaTenbHOCTH oOydaromuxcsi. B coctaB kabuHera (GU3MKU BXOIUT JabopaTopHs ¢ JTabopaHTCKOU
koMHaToi. [lomemnenne kabuHera (GU3MKM JOKHO YAOBJIETBOPATH TpeOoBaHusM CaHUTapHO-
snuaeMuoiIorndeckux npasuia U HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAaIIEHO
TUMOBBIM ~ O00OpyIOBaHWEM, YKa3aHHBIM B  HACTOSIIMX TpeOOBaHUSX, B TOM YHCIE
CTIELUANN3UPOBAHHON y4eOHOW MeOenbi0 U CpeacTBaMM OOY4YEeHHMsI, JOCTaTOYHBIMHU IS
BBITIOJTHEHUS TPEOOBAaHUHN K YPOBHIO OJTOTOBKU 00YUYaOIIUXCSL.

B kabuHere MOMKHO OBITH MYJIBTHUMEIUIHOE OOOpPYIOBAaHUE, IMOCPEICTBOM KOTOPOTO
YYaCTHUKH 00pa30BaTeIbHOrO IMpollecca MOTYT MPOCMATPUBATh BU3YaJbHYIO HH(POPMAIUIO IO
¢bu3nKe, co3MaBaTh MPE3CHTAIIUH, BUICOMATEPUANIBI U T. T1.

B cocraB yueOHO-METOUYECKOT0 U MaTepHaAbHO-TEXHHUUECKOT0 00ecreueHus: MporpaMmbl
yuebHoi quctumiuael [1/1.03 dusnka, BXOAAT:

* MHOTO()YHKIIMOHAJIbHBIM KOMITJIEKC IIPEroaaBaTess;

* HarJsHbIC TOCOOUS (KOMIUIEKTHI YUeOHBIX TaOuIl, makatel: «Du3ndeckre BeTMYUHbI U
dbyHIamMeHTaNbHBIE KOHCTAaHTH», «MexnyHaponnas cucrema emununl CHUy», «llepuogmdeckas
cucTeMa XuMuieckux sneMeHToB J{. 1. MeHeneeBa», MOPTPETHI BHIAAIOIINXCS YUECHBIX-(PU3UKOB U
aACTPOHOMOB);

* HHPOPMAIIMOHHO-KOMMYHHKATUBHBIC CPEJICTBA;

* SKPaHHO-3BYKOBBIC TIOCOOUS;

* KOMIUIEKT 3JIEKTPOCHA0KEeHUsI KabuHeTa (pu3mkw;

* TEXHUYECKHE Cpe/icTBa 00yUEHNUS;

* IEMOHCTPAIIMOHHOE 000pya0BaHue (00IIero Ha3HAUYCHUS U TeMAaTUYECKHue HAabOPEhI);

* 1abopaTropHOe 000pymoBaHKE (00IIEr0 Ha3HAYCHUS U TEMATHIECKHUE Ha0OPHI);

* CTaTUYECKHE, TUHAMUYECKHE, JeMOHCTPAMOHHBIC U Pa3IaTOYHbIC MOJICTIH;

* BCIIOMOTaTeIbHOE 000pYy10BaHUE;

* KOMIUIEKT TEXHUYECKOW JOKYMEHTAI[MH, B TOM YHCIIE MMaclopTa Ha CPeacTBa OOYUCHUS,
MHCTPYKLHHU MO UX UCIIONb30BAHUIO M TEXHUKE O€30M1aCHOCTH;

* OUOMHMOTEeUHBIN QOHST.

B Oubnuoreunslii GoHI BXOIAT y4eOHUKH, ydeOHO-meTonuueckne KoMmiuiekTol (YMK),
obecrieunBaromue ocBoeHue yuebnoit aucuumruinuel I1J[.03 ®usuka, peKkoMeHIOBaHHbIE WU
JIOTYILIEHHbIE JJI HWCIOJIb30BaHUA B NPOGecCHOHAIbHBIX 00pa30oBaTEeNbHBIX OpraHU3alusX,

peanu3yronux 00pa3oBaTEeNIbHYIO MPOTPAMMY CPEIHETo OOIIero oOpa3oBaHUsS B Mpeaeinax
ocBoerus [IIICC3 Ha 6a3e 0CHOBHOTO 0011IeT0 0Opa30BaHuUs.

bubnnoreunsiii poHA MOXKET OBITH JOMOTHEH (PU3NYSCKUMU SHIIMKIONEAMSIME, aTiiacaMH,
CIIOBapsIMH M XpecToMatued Mo (u3MKe, CIpaBOUYHMKAMHM MO (PU3MKE M TEXHHKE, HAYYHOH U
HAyYHO-TIOMYJISIPHOMN JINTEPATYPO €CTECTBEHHO-HAYYHOTO COJICPIKaAHUS.

B mpomecce ocBoeHust mporpammbl yueOHOW mucturiuHbl [1/].03 ®dwusuka crymeHTH
JOJKHBI MMETh BO3MOXKHOCTH JOCTYNa K SJEKTPOHHBIM Yy4eOHBIM MarepualiaM 1o (QUu3HUKe,
MMEIOLUMCSI B CBOOOJHOM J0CTyne B ceTh MHTepHeT (SJIeKTpPOHHBIM KHHUTaM, MpakTHKymam,
Tectam, Marepuanam EI'D u ap.).

[Tucemo MunucTepcTBa obpazoBanus U Hayku PD ot 24.11.2011 Ne M/I-1552/03 «O6
OCHAIIEHUM  00IIe00pa3oBaTeNbHBIX  YUPSKICHHM  y4eOHBIM H  Y4eOHO-JIaOOpaTOPHBIM
o0opyI0BaHUEMY.
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PEKOMEHJAYEMAS JIUTEPATYPA
s cryneHToB

I. Tpodumona T.U., GupcoB A.B. @usuka mis npodeccuii ¥ CIenuanTbHOCTeH TEXHUIECKOTO
U ecTecTBeHHO-Hay4yHoro mnpodmieri: COopHuk 3amad: ydeO. IlocoOue nis CTyAEHTOB
npodeccnoHaTbHBIX 00pa30BaTENbHBIX OPTAHU3AIHI, OCBAUBAIOIIUX MTPOPECCHH U CIIEIUATBHOCTH
CIIO. - M., 2018 (O0P);

2. Tpodumona T.U., dupcoB A.B. @usuka mis npodeccuii U CIenuanTbHOCTeH TEXHUIECKOTO
U €CTeCTBEHHO-Hay4yHOro mnpodwmien: Pemenuss 3amau: yde6. I[locoOue nis  CTyAeHTOB

npo¢eCCHOHATBHBIX 00pa30BaTEIbHBIX OpPraHU3alui, OCBANBAIOIINX NPOPECCUU U CHEIUATbHOCTH
CIIO. - M., 2019

s mpenonasareJieit
1. @enepanbHblii 3akoH oT 29.12. 2012 Ne 273-®3 (B pen. QenepaibHBIX 3aKOHOB OT
07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-
@3, o1 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-D3, ot 05.05.2014 Ne
84-@3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECEHHbIMH DeAepaibHbIM
3akoHOM OT 04.06.2014 Ne 145-®3 B pen. 0103.07.2016, ¢ uzm. ot 19.12.2016.
2. [Tpuka3z MunucrepctBa odpazoBanus u Hayku PD ot 31 nexabps 2015 . N 1578 "O
BHECCHHUHU U3MEHEHUH B (eliepaibHbIil rocy1apCTBEHHBIN 00pa30BaTeIbHbIN CTaHAAPT CPEIHETO
oO1mero o0pa3oBaHusl, yTBEPKAECHHBIN TPUKa30M MUHHUCTEPCTBA 00pa30BaHUs U HAYKH
Poccuiickoit @eneparuu ot 17 mas 2012 r. N413"
3. [Tpuka3z MunoOpHayku Poccun ot 29.12.2014 Ne 1645 «O BHecenun usmeHenunt B [Ipukas
MunucrepcTBa oOpazoBanust u Hayku Poccuiickoir @enepanuu ot 17.05.2012 Ne 413 “O6
yTBEpKACHUH  (elepalbHOro TOCYJapCTBEHHOTO 00pa3oBaTeNbHOIO CTaHAApTa CpPEIHEro
(moHOT0) 00IIIeTO 00pa30BaHU ».
4. [Tucemo JlemapTaMeHTa TOCy1apCTBEHHOW TOJIUTUKH B c(hepe MOArOTOBKH pabounX KaJapoB
u JIIO Munobpuayku Poccum ot 17.03.2015 No 06-259 «PexkoMeHpamuu IO OpraHHU3aINH
MOJTYYEHUSI CPEHEro OO0Iero oOpa3oBaHUs B Mpeeiiax OCBOSHHUS 00pa30BaTeIbHBIX MPOrPaMM
cpenHero npodeccuoHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIET0 0Opa3oBaHHS C YYETOM
TpeOoBaHUl (enepalbHbIX TOCYJapCTBEHHBIX OOpa30BaTENbHBIX CTAHAAPTOB M IOJTy4yaeMoOM
npodeccur WM CIeNUAIbHOCTH CPEIHEro Mpo(ecCHOHANIBHOTO 00pa30BaHUs».
5. ®enepanbubiit 3akoH oT 10.01.2002 Ne 7-®3 «O06 oxpaHe okpyxKaromen cpeabn» (B pell. oT
25.06.2012, c u3m. ot 05.03.2013) // C3 PD. — 2002. — Ne 2. — Cr. 133.

HNHuTepHeT- pecypcsl

1. www. fcior. edu. ru (PenepanbHbI HEHTP HHYOPMAITMOHHO-00PA30BATEIHHBIX PECYPCOB).
2. wwww. dic. academic. ru (Akagemuk. CioBapu U SHIUKIONEINH).

3. www. booksgid. com (Books Gid. DnekTponHas 6ubimoreka).

4. www. globalteka. ru (I'mo6anteka. I'mobanpHast OMOIMOTEKA HAYUYHBIX PECYPCOB).

5. www. window. edu. ru (EnnHoe okHO mocTyna Kk 00pa3oBaTelIbHBIM pecypcam).

6. www. st-books. ru (JIyumas yaeOHas aureparypa).

7. www. school. edu. ru (Poccuiickuii oO6pazoBaTenbHBIM TOpTal. [[OCTYITHOCTH, Ka4eCTBO,
3P HEKTUBHOCTD).

8. www. ru/book (DnekTpoHHast OMOIMOTEUHAsI CUCTEMA).

9. www. alleng. ru/edu/phys. htm (OOpa3oBarenbubie pecypcsl MHTepHeTa — Pusnka).

10.  www. school-collection. edu. ru (Egmnas xomnekuuss mUGPOBBIX 00pa30BaTEIbHBIX
pecypcoB).

11.  https//fiz.1september. ru (yueOHO-MeTOAMUECKas Ta3zera «Dusnkay).

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

13.  www. nuclphys. sinp. msu. ru (SInepnas ¢pusuka B UaTepuere).

14.  www. college. ru/fizika (IToaroroska k EI'D).
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15.  www. kvant. mccme. ru (Hay4HO-TIONMYJSAPHBIA (PU3HMKO-MATEeMaTHUECKUI KypHAI
«KBanT»).
16.  www. yos. ru/natural-sciences/html (ecrecTBeHHO-Hay4YHBIH KypHaN A Monoaexu «IlyTh
B HaYKY»).
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