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HOACHUTEJIBHAS 3AITMCKA

[Iporpamma  oO0mieoOpa3oBaTebHOW  y4eOHOW  JUCHUIUIMHBI  «DU3HNKa»
npeaHa3HayeHa Uil u3ydeHus GU3MKU B MpodeccHuoHANbHBIX 00pa30BaTeNIbHbIX
opranm3armsix CIIO, peanu3yrommx oO0pa3oBaTeNbHYI0 MPOTPaMMy CPEIHETrO
obmero oOpa3oBaHUsl B Tpeleiax OCBOCHHS OCHOBHOM MNpoQeccCHOHANTbHOMN
oOpazoBarensHOil porpammbl CITO (OIIOIT CITO) Ha 6a3e 0CHOBHOTO OOIIETrO
oOpa3oBaHUsl TpPU TOJATOTOBKE KBAIU(PHUIIMPOBAHHBIX pabOUUX, CIyXKallUX U
CHEIUATNCTOB CPEAHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemgHero o6IIero
o0pa3oBaHMsl, NPEABIBISIEMBIX K CTPYKType, COACPXKAHHIO U pe3yibTaTaM
OCBOCHUSA y4eOHOUM nuctuIuinHbl «Du3uka», B COOTBETCTBUU ¢ PexomMeHanusmu
[0 OpraHu3alMi TMOJYYEHUS CpEJHEro oOmiero oOpa3oBaHus B Mpeenax
OCBOCHMSI ~ 00pa30OBaTENbHBIX  NPOrPAMM  CPEAHEr0  MPO(ECCHOHATBHOIO
oOpa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUs C y4eTOM TpeOoBaHUM
denepalbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB M IMOJTy4aeMOM
npodeccuu WM CHEUAIBHOCTH CPEIHEro Mpo(ecCHOHAIBHOTO 00pa30BaHUs
(muceMo JlemapTaMeHTa TOCYJapCTBEHHOW TMOJUTUKA B cdepe MOATrOTOBKHU
pabounx kaapos u JJI1O Munoopraayku Poccun ot 17.03.2015 Ne 06-259).

Conepxxanue nporpaMMbl «PU3KKa) HANpPaBIEHO HA JOCTHXKEHHE CIIETYIOLIUX
LETICH:

- OCBOCHHME 3HAHUU O PYH/IAMEHTAIBHBIX (PU3NYECKUX 3aKOHAX M MPUHIIUIIAX,
JIeKAIIUX B OCHOBE COBPEMEHHOW (PU3NUYECKON KapTUHBI MUPA; HanOoJIee BasKHBIX
OTKPBITUSX B 00J1acTU (DPM3MKHU, OKA3aBIIIUX OIPEACIAIONIee BIMSIHUE HA Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH; METOJIaX HAy4YHOT'O MO3HAHUS TIPUPO/IHI;

- OBJAJCHHE YMEHHUSIMHU MPOBOAUTH HAOJIOJIEHUS, MJIAHUPOBATh U BBIMOIHATH
OKCIEPUMEHTHI, BBIJBUTaTh TUIOTE3bl W CTPOUTHh MOJIENIU, TPUMEHATH
MOJIyYeHHbIE 3HAaHUA MO (U3HMKE sl OOBSICHEHUS Pa3HOOOPa3HBIX (PU3NYECKHUX
SBJICHM W CBOWMCTB BEIIECTB; MPAKTUYECKH HCIOIH30BATh (PU3NYECKHUE 3HAHUS,
OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYUYHON MH(pOpMaLIIH;

- pa3BUTHE MO3HABATEJIbHBIX HMHTEPECOB, MHTEIJIEKTYAJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEM B mpoliecce MPUOOPETEHUS 3HAHWKW W yYMEHUH 10 (HU3UKE C
WCIIOJB30BAaHUEM PA3IMYHBIX HCTOYHUKOB HWH(POpMAMM U  COBPEMEHHBIX
WH(POPMAITMOHHBIX TEXHOJIOTUH;

- BOCIHUTaHUE YOEKIECHHOCTH B BO3MOXHOCTH TMO3HAHHUSA 3aKOHOB MPHUPOIbI,
WCIIOJIb30BAHUSL JOCTIDKCHMM (PU3UKKM Ha Oaro pasBUTHS  YEIOBEUECKOU
OUBWIM3AIMHN; HEOOXOJUMOCTH COTPYAHMYECTBA B TMPOILIECCE COBMECTHOTO
BBITIOJTHEHUS 3a/1a4, YBA)XXUTEJIBHOTO OTHOLIEHHS K MHEHHUIO OIMNOHEHTa IMpHU



00CYXIeHUH TpOo0JIeM €CTECTBEHHO-HAYYHOTO COJAEp’KaHUs; TOTOBHOCTH K
MOPaJIbHO-3TUYECKON OIIEHKE HCIOJIb30BaHMSI HAyYHBIX JOCTHXKEHUM, YYyBCTBa
OTBETCTBEHHOCTH 32 3alIUTy OKPYKAIOIICH Cpebl;

- HCHOJIb30BaHHWE TMPUOOPETEHHBIX 3HAHMM W YMEHUH [JJIs  PEIICHUS
MPaKTUYECKUX 3aJad TOBCEJIHEBHOM IKU3HHM, oOOecriedeHus Oe30MacHOCTH
COOCTBEHHOM KHM3HH, PAIHOHAIBLHOTO TMPUPOJAOIONB30BAHUSA W OXpaHbl
OKpY arolel cpesibl 1 BO3MOXKHOCTh MPUMEHEHUsI 3HAHUW MpU pEUICHUH 3ajad,
BO3ZHMKAIOIIUX B TOCHEAYIONIeH mpodecCuOHaIbHOM eATeTbHOCTH.

B mporpammy BKIIIOYEHO cCOJEp’KaHHWE, HAMpaBIICHHOE Ha (OPMHpPOBAHUE Y
CTYICHTOB KOMIIETECHIINI, HEOOXOAUMBIX JJisi kadyecTBeHHOro ocBoeHus OIIOII
CIIO nHa 6a3e OCHOBHOTO 00IIET0 0Opa30BaHUsS C MOTYYECHUEM CPEITHETO OOIIETro
oOpa3oBaHUs; MPOrpaMMbl  MOATOTOBKM  KBaJU(UIIMPOBAHHBIX  pPabOYMX,
CIIyaluX, MporpaMMbl MOJATOTOBKH crneruanuctoB cpeaHero 3seHa (IITIKPC,
[TIICC3).

[Iporpamma yueOHOM guCHUIUIMHBL «DU3MKa» SBISETCA OCHOBOM s
pa3paboTku  pabouMx  mOporpamMM, B KOTOPbIX  MpodecCHOHAIbHBIC
oOpa3zoBaTeIbHbIE OpraHu3alluu, pealu3ylollue 00pa3oBaTEebHYI MNpPOrpaMMy
cpea”ero oOmiero oo6pazoBanus B mnpenenax ocBoenuss OIIOIT CIIO na 0Oaze
OCHOBHOT'O 00111er0 00pa3oBaHUs, YTOUHSIOT COJep)KaHue y4eOHOTro MaTepuala,
MOCJIEIOBATEIBHOCTh €r0 U3YUYCHHUS, paclpesielieHue Y4eOHBIX YacoB, TEMATUKY
pedepaToB, MHAMUBUAYAIBHBIX MPOEKTOB, BUJIBI CAMOCTOATEIBHBIX padOT, y4H-
ThIBas cHeU(UKY TMpPOrpaMM TMOJATOTOBKH KBATM(UIIMPOBAHHBIX paboyux,
CIY’>KalllUX M CHEIUAJUCTOB CpPEJHEro 3BEHa, OCBaMBaeMoW mpodeccuu Wiu
CIEIUAIBHOCTH.

[Iporpamma  MOXET  HCHOJB30BaTbCS  JAPYTUMH  NMPO(ECCHOHATBHBIMU
o0pa3oBaTEIbHBIMUA  OpPraHU3AUSMU,  peaM3YIOIUMU  00pa3oBaTEeIbHYIO

nporpammy cpeaHero odiero oopazosanus B npenenax ocsoenus: OINOIT CIIO na
6a3e ocHoBHOTO 0601Iero oopazoBanus (ITIIKPC, ITIICC3).

OBIIASA XAPAKTEPUCTHUKA YUEBHOM JUCHUITINHBI
«ODU3UKA»

B ocHoBe yueOHOM jgucuuiuiuHbl «@Pu3MKa» JEKUT YCTaHOBKA Ha
dbopmupoBaHue y 0OydyaeMbIX CHCTEMbl 0a30BBIX MOHATUH (PU3UKA U
MIPEICTABIICHU O COBPEMEHHOU (pr3nueckor KapTHHE MHpA, a TaKKe BbIPaOOTKa
yMEHUHN IPUMEHSATH (pr3ndecKkre 3HaHUS KaK B MPOPECCUOHAITBHON JeATEILHOCTH,
TaK U JIJIs1 peIlIeHUs )KU3HCHHBIX 3a]1a4.

MHorue mnoJioKeHusi, pa3BuBaeMble (U3UKOW, PacCCMATPUBAIOTCS KaK OCHOBaA
CO3/laHUsI U  WCIOJb30BaHUA HHQPOPMAIIMOHHBIX W  KOMMYHHKAIIMOHHBIX
texnonorui (MKT) — omgHoro w3 HaumOosee 3HAYUMBIX TEXHOJIOTHYECKHUX



JOCTH>KEHUM COBPEMEHHOM ITUBUIIU3ALINH.

®duszuka naeT KIH0Y K MOHUMAHUIO MHOTOYHCIICHHBIX SIBICHUHA M IMPOLIECCOB
OKpyXaromero Mmupa (B €CTECTBEHHO-HAYYHBIX O0JACTAX, COLIMOJIOTHH,
HPKOHOMHUKE, SI3bIKE, JUTepaType u Ap.). B ¢usuke dopmupyrorcs MHOTHE BUIBI
NeSATEeIbHOCTH, KOTOpPhlE UMEIOT MeTa- MpeAMETHBIN Xapaktep. K HUM B mepByto
ouepe/lb OTHOCSTCS: MOJEIUPOBAHUE OOBEKTOB M TIPOLIECCOB, IPUMEHEHUE
OCHOBHBIX ~ METOJIOB  TMO3HAHWS, CUCTEMHO-MH(OPMAIIMOHHBIA  aHaju3,
dbopMyIupoBaHKE TUIOTE3, aHAJIU3 U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTEMA-
TU3allMs, BBISABICHUE NPUYUHHO-CICICTBEHHBIX CBsI3€H, IIOMCK AaHAaJOTrOB,
yrnpaBiieHHe OoOBeKTaMu M Tporeccamu. MMeHHO 3Ta AMCHUIUIMHA TO3BOJISET
MO3HAKOMHTDH CTYACHTOB C HayYHBIMH METOJaMH MO3HAHUS, HAYYUTh UX OTINYATh
TUIO0TE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

®dusuka  uUMeeT  OYeHb  OOJbIIOE M BCEBO3pACTAIOIIEE  YHCIIO
MEXIUCUUIUIMHAPHBIX CBA3CH, MpUYEM HAa YPOBHE KakK MOHSATHUIHOIO ammapara,
Tak W HMHCTpyMeHTapus. Cka3zaHHOE IO3BOJIIET paccMaTpuBaTh (PU3UKY Kak
METAJAUCHUIUINHY, KOTOpas MPEeIOoCTaBIAeT MEXAUCUUIUIMHAPHBIA S3BIK IS
OTMCaHUsl HAYYHOU KapTHUHBI MUDA.

®du3zrka SBISETCA CUCTEMOOOPA3YIOIUM (PAKTOPOM ISl €CTECTBEHHO-HAYYHBIX
y4€OHBIX TPEAMETOB, IOCKOJIbKY (DU3MUYECKHE 3aKOHBbl JIEKAaT B OCHOBE
COJEp)KaHUSl XUMHUH, OHOJIOTHMH, Treorpaduu, acTPOHOMHUU M CHEIHAJIbHBIX
JUCHMIUIMH (TEXHUYECKasT MEXaHUKa, SJIEKTPOTEXHHKA, 3JEKTPOHUKA U Jp.).
VYyeOHas nucuuiuinHa «Pu3nKa» CO3/aeT yHUBEpCAIbHYIO 0a3y ISl U3y4eHHUS
00IIenpoPeCCHOHANBHBIX M CHEIHATBHBIX TUCIHUIUIAH, 3aKiIafabiBas (yHIaMEHT
JUTSl IOCTIEAYIOIIETO 00YyUEHHUS CTYyACHTOB.

OOnanasi JIOrMYECKOW CTPOMHOCTBIO M OMNMUPAsCh Ha HKCIEPUMEHTAJIbHBIE
dakTel, yuebHass aucuuiuinHa «®Du3uka» (HopMHpPYeT y CTYIAEHTOB MOJJIMHHO
HayyHOEe MHpOBO33peHHe. Du3uka SBISETCS OCHOBOM YUYEHHS O MaTepuaIbHOM
MUpE U pelaeT npooiaeMbl ITOr0 MUPA.

N3yuenue ¢pu3uky B MpoPeCcCUOHAIBHBIX 00pa30BaTEIbHBIX OPTaHU3AIUSAX,
peanu3yIX 00pa3oBaTeIbHYI0 IPOrpaMMy CpeIHEro 00IIero 0Opa3oBaHusl.
DT0 BBIpaXXaeTCs B COJIEPKaHUU 00yUEHUSI, KOIMYECTBE YACOB, BBIACIIEMBIX Ha
U3y4EHHE OTJIEIbHBIX TEM IIPOrPaMMBI, INTyOMHE X OCBOCHUS CTY/I€HTaMH,

oObeMe W XapakTepe TMPAaKTHYECKUX 3aHATUH, BHUAAX BHEAYIUTOPHOM
CaMOCTOATENbHON pabOThI CTYIEHTOB.

[Ipu ocBoennn mnpodeccuit CIIO u cneumanbHocTedt CIIO ecTecTBEHHO-
HAay4YHOTO Mpoduis MPOoPECCHOHATLHOTO 00pa3oBaHusl (Pu3nMka M3ydaeTcss Ha
6azoBom ypoBHe DPI'OC cpemnero oOmiero o0Opa3oBaHus, TPU OCBOCHUU
npodeccuit  CIIO wu  cnemmanbHocTedt  CIIO  TexHudeckoro  mpodums



npodeCCUOHAIBHOTO 00pa3oBaHMs (PuU3MKa H3ydaeTcs OoJiee yTiyOJeHHO, Kak
npodriibHas ydeOHas NWCIMIUIMHA, YYUTHIBAIOIIAs CIENU(PUKY OCBaWBACMBIX
npodeccuit WM CHeaTbHOCTEH.

[Ipu ocBoennn mnpodeccuit CIIO u cnemmansHocteit CIIO coumanmpHO-
HKOHOMHUYECKOTO M TYMaHUTApHOTO npoduiieit npodeccuoHaabHOro 00pa3oBaHus
bu3MKa wu3y4yaercss B COCTAaB€ HWHTEIPUPOBAHHOM y4eOHOM JAMCIMIUIUHBI
«EctecTBo3HaHue» 00s13aTenbHON MpeaMeTHOM ob0siacTu «EcTecTBEHHBIE HAYKM»
®I'OC cpennero ood1iero oopa3oBaHusl.

B comepxanun y4eOHOW JOUCHUIUIMHBI 1O (U3MKE TPH TOATOTOBKE
oOyJaronuxcss 1o mpodeccusiM W CIEeIHATBHOCTIM TEXHUYECKOTO MPOhUiIs
npodeccruoHanbHOTO 00pa3oBaHus MPOGUIHLHON COCTABIIAIONICH SBISICTCS pa3ael
«INEeKTPOJMHAMUKA»), TaK KaK OOJIBIIMHCTBO Mpodeccuii U CHerualbHOCTEH,
OTHOCSIIUXCS K TOMY MIPO(]HITIO, CBSA3aHBI C JIEKTPOTEXHUKON U 3JIEKTPOHUKOM.

Conepxanve  y4eOHOM  TUCHUIUIMHBI, peaju3yeMoe TpU  MOJTOTOBKE
oOydarommxcss 1Mo mpodeccusiM U  CHEHUATBHOCTSIM E€CTECTBEHHO-HAYYHOTO
npoduns npodeccuoHaTbHOrO 00pa3oBaHUsA, HE HMEET SBHO BBIPAXXEHHOU
OpoQUIBHOM  COCTaBISIOIIECH, TakK Kak HOpoPeccud U  CHEUaIbHOCTH,
OTHOCSIITUECS K ATOMY MPOGUITI0 00yUeHHUs, HE UMEIOT MPEUMYIIIECTBEHHOHN CBSI3U
C TeM WU MHBIM pazfeiaoM (usuku. OJHAKO B 3aBUCUMOCTH OT MOJydaeMoOu
npodeccun CIIO wimu cnenunanbHoctu CIIO B pamkax ecTECTBEHHO-HAYYHOTO
npoduiig npodeccuoHaIbHOr0 00pa30BaHus MOBHIIIIEHHOE BHUMAHUE MOXKET ObITh
yACNEeHO Wu3y4deHuio pasnena «MonekynspHas ¢usuka. TepMmoauHaMuKay,
OTJENBHBIX TeM pazzeina «INEeKTPOJAUHAMUKAa» U OCOOEHHO TEM IKOJIOTHYECKOTO
coJiep KaHMs, MPUCYTCTBYIONIUX IMOYTH B KaXJIOM pasJiere.

Teopernueckue cBeneHHs TO (PU3KMKE OMOJHSIOTCS JIEMOHCTPAUSIMH H
Ja00paTOpPHBIMU paboTamu.

N3yuenue oO1eo0pazoBaTenbHON YyueOHOM TUCIUTIITUHBI « DU3HKay 3aBEPIIACTCS
MOJIBEICHHEM UTOTOB B hopme D PpepeHIIMpoBaHHOTO 3a4eTa WM K3aMeHa B
paMKax MpOMEKYTOYHOM aTTecTaluu CTyAEHTOB B npouecce ocBoenust OITOIT
CIIO c moyueHueM cpeiHero oomero oopa3oBaHus.



MECTO YYEBHOM JUCIHUAIIJIMHBI B YYEBHOM ILIAHE

Yyebnast qucnumuimaa « DU3nKay SBISETCS YICOHBIM MPEAMETOM TI0 BRIOOPY U3
oOsi3aTenbHON mpeameTHo obnactu «EcrectBennbie Hayku» PI'OC cpemnero
oO1ero oOpa3oBaHusI.

B npodeccuonanbHbIx 00pa3oBaTENbHBIX OpraHU3alusaX, peaTu3yIoluX
o0pa3oBaTeNbHyI0 MPOrpaMMy CpeaHero ooOiero oOpa3oBaHUsI B Ipejeiax
ocBoenusi OIIOIl CIIO na 6a3e ocHOBHOro o0OImero oOpa3oBaHusA, ydeOHas
mucruiuinHa «Du3nkay u3ydaeTcs B 00IeoOpa3oBaTeILHOM IHKJIE y4eOHOTO
wiana OIIOIT CIIO na 6a3e ocHOBHOro 0OIIEro oOpa3oBaHUS C TMOIYyUYECHUEM
cpennero obmero oopazosanus (IIIIKPC, ITIICC3).

B yuebnbix mnanax [ITIKPC, IIIICC3 mecTto yueOHON nUCIUIUIUHBI «DU3NKa»
— B cocraBe o00me0o0pa3oBaTeNbHbIX YUYEOHBIX JTUCHUIUIMH 10 BBIOOpY,
dbopmupyemMbIX U3 00s13aTeNbHBIX IpeaMeTHBIX obacTelr ®I'OC cpennero ob1iero
obOpazoBanus, s npodeccuit CIIO u cnermansaocteit CIIO cooTBETCTBYIONIETO
npoduis mpodhecCUOHATBHOTO 00pa30BaHUsI.

PE3YJbTATBI OCBOEHUS YYEBHOM JUCLUIIJIMHBI
OcBoeHue coAepkaHUsl Y4YEOHOM AUCHUIUIMHBI «Du3nka» o00ecreynBacT
JOCTHKEHHE CTYICHTAMU CIICAYIOIINX PE3yIbTaTOB:
- JIUYHOCHHBIX:

YYBCTBO T'OPJIOCTH M YBAKEHHUS K HICTOPUU U IOCTHKEHUSIM OT€UECTBEHHOU
busznyeckoil Hayku; (U3HUYECKH TPaAaMOTHOE TIOBEIECHHE B MPOdeCcCHOHATHHOU
NESATEILHOCTH U OBITY TIPU O0OpaIlleHuy ¢ TprUOOpamMu U yCTPOMCTBaMU;

TOTOBHOCTB K TIPOJOJKECHUIO 00pa30BaHUsS U TOBBHIIICHUS KBATH(DUKAIIUN
B M30paHHOI npodecCHoHaNbHONU AEATEIbHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIU
(bU3UIECKUX KOMIICTCHIINHN B 3TOM;

YMEHHUE HCIOIb30BaTh JTOCTHXKCHHUS COBPEMEHHOW (hM3MUECKOM HAYKU U
(bU3MYECKUX TEXHOJOTUH JUIsl TIOBBIMIEHUSI COOCTBEHHOTO HWHTEUICKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuoHaIbHOM eITeTbHOCTH,

YMEHHE CaMOCTOSITEIbHO I00BIBATh HOBBIE sl ce0s1 pru3nueckue

3HAHMS, UCTIONB3YS JUISl 9TOTO JOCTYITHBIE HCTOYHUKHA UH(POPMAINK;

yMEHHUE BBICTPAWBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIIICHUSI B KOMaHJE 1O
pelieHnto oOIIuX 3a/1a4;

yMEHHUE YMPAaBIATh CBOCH TMO3HABATEIBHOW NEATEIbHOCTBHIO, MPOBOJIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO WHTEUICKTYaJIbHOTO Pa3BHUTHS,
- MemanpeomMemHbixX:



UCIIOJIb30BAHUE PA3IMYHBIX BHJIOB TMO3HABATENILHOM JESITENIbHOCTU MJis
pemeHuss (U3MYECKUX 3a7a4, MPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS
(Habmro/IeHrs, OMMCAHMS, U3MEPCHHUS, PKCIICPUMEHTA) ISl U3yYCHUS Pa3TUIHBIX
CTOPOH OKPYX aIOUIEN JECUCTBUTEIBHOCTH;

UCIIOJIb30BAaHUE OCHOBHBIX HWHTEJUIEKTYaJIbHBIX ONEpaluii: MOCTAaHOBKU
3asiauu, (OpMyYJTUPOBAHUS THIOTE3, aHAJIU3a U CUHTE3a, CPABHEHMsI, 0000IIECHNUS,
CUCTEMaTHU3AlIMH, BBISBICHUS IPUYUHHO-CIICJICTBEHHBIX CBSI3€H, MOMCKA aHAJIOTOB,
dbopMyUpOBaHMS BBIBOJOB JJIi W3YYEHHUS PA3JIMYHBIX CTOPOH (PU3NYECKUX
OOBEKTOB, SIBJICHUH W TMPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh
CTaJIKUBAThCA B MpodeccrnoHalbHOi cdepe;

yMEHUE TEHEpUPOBATh HJCH U OMPEICATh CPE/ICTBA, HEOOXOAUMBIC IS
UX peajn3aluu;

YyMEHUE HCMOJB30BaTh  Pa3UYHbIe HUCTOYHUKU JJI  TOJyYECHHS
busnyeckoit MHPpoOpMaluu, OIICHUBATh €€ JOCTOBEPHOCTD;

yMEHUE aHAJIU3UPOBaTh M TPEJCTABIATh HH(POPMAIMIO B Pa3IMYHBIX
BHJIAX;

yMEHHE  MyOJUYHO  MPEJACTABIATH  PE3yibTaThl  COOCTBEHHOI'O
UCCIIEIOBaHUSI, BECTU JUCKYCCHH, JOCTYIIHO U TAPMOHUYHO COYETas COJCpKaHUE
1 (OpMBI TIPEICTABISIEMON HHPOPMALIUH;

- npeoMemHulX:

cOpPMHUPOBAHHOCTh TPEJACTABICHUM O POIU U MecTe (UBHKUA B
COBPEMEHHOW HAy4YHOW KapTUHE MHpa; TMOHUMaHUE (U3MUECKONW CYIIHOCTH
HaOmomaemMbix BO BceeneHHoil sBieHuil, ponu Qu3Mku B (HOPMHPOBAHUU
Kpyrozopa " (YyHKIMOHAJIBHOM TPAMOTHOCTH 4YeJOBEKa JUIsl  pelIeHUs
MPaKTUYECKUX 3a]1a4;

BJIaJICHUE OCHOBOTIOJIATAOIITUMHU bu3MIeCKUMHU MOHATHUSAMH,
3aKOHOMEPHOCTSIMM, 3aKOHAMH M TEOpUSIMHU; YBEPEHHOE HCIIOJIb30BaHUE
(bU3YeCcKO TEPMUHOJIOTHH U CUMBOJIUKH;

BJIaJICHUE OCHOBHBIMU METOJIaMH HAYYHOTO MO3HAHUS, UCIOJIb3YEMbIMU B
¢busuke: HAOIIOIEHUEM, OITUCAHUEM, UBMEPEHUEM, DKCTIEPUMEHTOM;

yMeHHs  00pabarwiBaTh  pe3yJIbTaThl  U3MEPEHUH, OOHApYKHUBATh
3aBUCUMOCTh MEXIy (DU3NYSCKUMH BEIWYWHAMHU, OOBSICHATH TMOJyYCHHBIC
pe3yJIbTaThl U JIeJaTh BHIBO/IBI;

c(hOpMHPOBAHHOCTh YMEHHUS peIIaTh GU3NIECKUE 3a/1a4H;

cOpPMHPOBAHHOCTh YMEHHUS TPUMEHITh TOJYYCHHBIC 3HAHUSA IS
OOBSICHEHHUS  YCJIOBHM TPOTEKaHWUs (UBUYECKUX SIBICHHM B  MPHUPOJIE,
npodeccUOHAIbHOW cdepe U Uil TPUHATUS TMPAKTUUECKUX PEIICHUN B
MOBCEIHEBHOM XU3HU;

c(hOpMHUPOBAHHOCTh COOCTBEHHOM MO3UIIUU IO OTHOIICHHIO K (PU3HUECKOM



uH(popMaIuK, MOJy4aeMOr U3 pa3HbIX HCTOYHUKOB.

COJIEP KAHUE YYEBHOUN JUCIIUIIJINHBI
Beenenue

®duszuka — (yHIaMeHTaIbHAsI HAyKa O MPUPOJIE.

EctecTBeHHO-HAay4YHBId METOJ MO3HAHUSA, €ro BO3MOXXHOCTM U TPAHULbI
MPUMEHUMOCTH. OKCIEPUMEHT M TEOpHUsl B TMPOLECCE TIO3HAHUS MPUPOIBI.
MopnenupoBanue (U3MYECKUX SBIECHUW W MpolleccoB. Poyb skcnepuMmeHTa U
TEOpUU B Mpolecce NMo3HaHus Npupoabl. Pusznueckas BenuunHa. IlorpemHoctu
u3MepeHui pusnyeckux BeauurH. Ou3ndeckue 3aKoHbl. [ paHuIbl IPUMEHUMOCTH
buszngeckux 3akoHOB. [loHsTHE O (DU3MUECKOi KapTUHE MUpA. 3HAYCHHUE (PUZUKU
nipu ocBoenuu npodeccuit CI1O u crenmansrocTen CIIO.

1. MexaHnuka

Kunematuka. Mexannueckoe pasmwxkenue. llepememenue. Ilyte. CkopoCTs.
PaBHOMEpHOE NpPSAMOJIMHENHOE JABWKEHUE. YCKOopeHue. PaBHonepemeHHoe
npsMoJIMHEHOe NBIKeHne. CBoOoaHOE majieHue. JBrkeHue Tena, OpOIIeHHOTO
IO/ YTJIOM K TOpU30HTY. PaBHOMEPHOE ABUKEHUE 110 OKPYKHOCTH.

3akonbl MexaHuku Hbrotona. Ilepbeiii 3axkoH Herotona. Cuna. Macca.
Nmmnynec. Bropon 3axkoH HerotoHa. OCHOBHOM 3aKOH KJIACCUYECKOW TWHAMMKH.
Tperuit 3akoH HproToHa. 3aKOH BCEMUPHOTO TATOTEHHs. | paBUTAalMOHHOE TOJIE.
Cuna tspxkectu. Bec. CriocoObl u3mepenus Macchl Tell. Cuiibl B MEXaHUKE.

3aKOHBI COXpaHEHHS B MEXaHHUKE. 3aKOH COXPAHEHUS UMITYJIbca. PeakTnBHOE

nerkeHue. Pabota cubl. PaboTta moTeHIMaNbHBIX CHJl. MOIITHOCTh. DHEPIusl.

Kunernueckas
sHeprus. [loTeHunanbHas sHeprus. 3aKOH COXPaHEHUS MEXAaHWYECKOW SHEPTUU.
[IpuMeHeHNE 3aKOHOB COXPAHEHUSI.
Jemoncmpayuu

3aBUCUMOCTh TPAEKTOPUU OT BHIOOpPA CUCTEMBI OTCYETA.

Buabpl MEXaHMYECKOTO JIBUKEHUS.

3aBUCHUMOCTb YCKOPEHUS T€JIa OT €r0 MACChl U CUJIbI, IEUCTBYIOIIEH HA TEJIO.

CrnoxxeHue cuil.

PaBeHCTBO M  MPOTUBOINOJOKHOCTh  HAMNPABJIEHUS CUJl  JCUCTBUS W
MIPOTUBOICUCTBUS.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Ae(hOpMAaLIIH.

Cuinbl TpeHus.

HesecomocTs.

PeakTuBHOE nBUXKEHUE.

[Tepexon MOTEHIMATEHOM YHEPTUU B KHHETHUECKYIO 1 OOPATHO.



2. OCHOBBI MOJIEKYJISAAPHOM (PU3UKH U TEPMOJUHAMUKH

OCHOBBI MOJEKYJISIPHO-KUHETUYECKOM Teopuu. KMneanbHbiil ra3. OCHOBHbIE
ITOJIO’KEHHST MOJIEKYJSIPHO-KMHETHYECKON Teopur. Pasmepsl M Macca MOJIEKYI U
atoMoB.  bpoynoBckoe  aBmwxkenue. duddysusa. Cunbel U dHEprus
MEXMOJIEKYJIIPHOTO B3auMozeicTBusA. CTpoeHue Tra3000pa3HbIX, XKUIKUX U
TBepAbIX Tesl. CKOPOCTH IBUKEHHUS MOJIEKYJ U UX U3MeEpeHue. MneanbHblil ras.
JaBnenne raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU Ta30B.
Temneparypa u ee usMmepeHue. ['a3oBble 3aKOHBI. AOCOJIIOTHBIA HYJb TEMIIE-
patypbl. TepMoauHaMH4YecKas IIKajla TEMIEPaTypbl. YPaBHEHUE COCTOSHUS
UJICaJIbHOrO ra3a. MoJssipHas ra3oBas IIOCTOSIHHAS.

OcHoBbI TepmoauHaMHuKU. OCHOBHBIE TOHSATHS U ompeneiacHus. BHyTpeHHss
SHEpPrus cucTteMbl. BHyTpeHHsIs1 sHeprus uaeanbHoro rasa. Pabora u temiora kak
(dopMbl niepeaun IHEprun. TemnoeMKocTb. Y ienbHas TEMIOEMKOCTb. Y paBHEHUE
TerioBoro OanaHca. IlepBoe Hayano TepMOAMHAMHKHU. AuaOaTHBIM mHpolecc.
[Tpunnun peiictBust TerioBod Mamuubl. KIIJ[ TemmoBoro nurarens. Bropoe
Hayajgo0  TEPMOJWHAMHUKH. TepmonnHaMuueckas mIKajla  TeMIeparTyp.
XonoawibHble MalMHEL. TermnoBble apurarenu. OxpaHa IpupoIbl.

CsonctBa mapoB. Mcmapenne u KoOHueHcanus. HacellmeHHBIM Tap U €ro
CBOMCTBAa. AOCOJIOTHas M OTHOCHUTEJIbHAs BIAXKHOCTh BO3ayXa. Todka pOCHI
Kunenue. 3aBUCHMOCTh TEMIIEpATypbl KUIIEHUs OT naBiieHus. [leperpersiil nap u
€r0 UCII0JIb30BaHUE B TEXHHUKE.

CBoiicTBa KUAKOCTEM. XapakTEPUCTHKA JKUJIKOIO COCTOSHUS BELIECTBA.
[IOBEpXHOCTHBIN CJOM KUAKOCTU. DHEPTHUSI MOBEPXHOCTHOTO CJOs. SIBIEHUS Ha
IPAHULE KUIKOCTH C TBEPABIM TeJIOM. KanvuiapHbIE SBICHUS.

CBoucTBa TBEPABIX TeEJ. XapaKTEPUCTUKA TBEPAOTO COCTOSHHUS BEILECTBA.
Yrpyrue cBoiicTBa TBEpAbIX Tel. 3akoH ['yka. Mexanuueckue CBOMCTBAa TBEPIbIX
Tesn. TemnoBoe pacmupeHue TBEPAbIX Tea U kuakocteu. [lnaBienue wu
KPUCTAJUIA3ALAS.

Hemoncmpayuu

JIBreHne OpOyHOBCKUX YACTHIL.

Huddysus.

N3MeHeHne naBieHHs Ta3a C U3MEHEHUEM TEMIIEpaTypbl IMPU IMOCTOSHHOM
o0OBeMe.

N3otepmuyeckuii 1 n300apHBINA TPOIIECCHI.

W3meHenue BHyTPEHHEH SHEPTUH TEJI TIPU COBEPIICHUH PaOOTHI.

Mojenu TeIIOBBIX JBUTaTEIICH.

Kunenne Bobl Ipy NOHUKEHHOM JABIICHUH.

ITcuxpomeTp u TUrpomerp.

SIBNIEHHSI TOBEPXHOCTHOTO HATSKEHUSI 1 CMAYUBAHMUSL.



KpI/ICTaJ'IJ'IBI, aMOp(i)HBIe BCIICCTBA, KUAKOKPUCTAIIIMICCKUC TCIIA.

3. DJIeKTPOAUHAMHUKA

DJIEKTPUYECKOE TMOoJe. ODJIEKTPUYECKUE 3apsibl. 3aKOH COXpPaHEHUs 3apsja.
3akon Kynona. Dnektpuueckoe mnoje. HanpsokeHHOCTh 3JIEKTPUYECKOTO OIS,
[Mpunuun cynepno3unuu monied. PaboTa cui  3IEKTPOCTATUYECKOTO  TOJISL.
[ToreHunan. Pa3HOCTh MOTEHIIMAIOB. DKBUIOTECHIMAIbHBIE TOBEPXHOCTH. CBS3b
MEXKJy HANpPsHKEHHOCTBIO M PA3HOCTBHIO IMOTEHUHUAIOB 3JIEKTPUYECKOTO TOJIA.
Jwusnexktpuku B anekrpudeckoM noie. [lomsapuszanusa AuanekTpukoB. [IpoBoaHukH
B aiekTpuueckoM nosie. Konnencaropsl. CoeiiHeHHE KOHIEHCATOPOB B OaTapero.
DHeprus 3apsKEHHOT0 KOHAEHCATOpa. DHEPTUS ANEKTPUUECKOTO MOJIA.

3aKOHBI MOCTOSSHHOT'O TOKA. Y CJOBHS, HEOOXOIWMBIC IJISI BO3HHUKHOBCHUS WU
MOAACP/KAHUS DIIEKTPUUIECKOro Toka. Cuia TOKa M IUIOTHOCTh TOKa. 3akoH Oma
s ydactka nenu 6e3 DJ1C. 3aBUCUMOCTB 3JIEKTPUUYECKOTO COMPOTHBIICHHS OT
Martepuala, JJIMHbI U UIOIAId TONEPEYHOTO CEUEHUS IPOBOIHUKA. 3aBUCUMOCTD
ANEKTPUUYECKOTO CONPOTHUBJICHUS IPOBOJHUKOB oT TEeMIEPaTypPHI.
ONEKTPOJBIKYILAasi CUJa HMCTOYHHUKA ToKa. 3akoH OMa g TOJHOW IENu.
Coenunenne mpoBOAHUKOB. CoeMHEHNE UCTOYHUKOB JICKTPUUYECKONU PHEPTUU B
Oatapero. 3akoH J[xoyns—Jleniia. Pabota u MOIIHOCTH SJEKTPUUECKOTO TOKA.
TernnoBoe AeMCTBHE TOKA.

DNeKTpuYecKuid TOK B MOJAyNnpoBoAHHMKaX. (CoOCTBEHHas MNPOBOJUMOCTh
MOJIyIIPOBOHUKOB. [10TyNpoBOTHUKOBBIE TPUOOPHI.

MarauTtHoe nosie. BeKTop MHIYKIMH MarHUTHOTO 10Js. JlecTBUE MarHUTHOTO
MOJIs1 Ha MPSIMOJIMHENHBIN IPOBOJIHUK C TOKOM. 3aKoH AMriiepa. BzaumoneiictBue
TOKOB. MaruutHeiii motok. PaboTa 1o mepeMeleHu0 MPOBOJAHUKA C TOKOM B
MAarHUTHOM Tojie. [[eliCTBHME MarHMTHOrO TMOJs Ha ABWXKyluics 3apsan. Cuia
Jlopenua. Onpenenenne yaenbHOro 3apsaa. Y CKOpUTENIHN 3apsiKEHHBIX YACTHII.

DJIeKTpOMarHuTHasE MHAYKUUS. OJIEKTpOMarHuTHas WHAyKuus. Buxpesoe
anekTpuyeckoe — mone.  CaMOMHAYKUMS.  DHEpPrusi  MarHUTHOTO  TOJIS.
Mexannueckue kosieOanus. KomebarenpHoe  JBMXKeHHE. | apMOHHMYECKHE
kojebanus. CBOOOHBIE MexaHWYeckue KoseOanus. JIMHelHbIe MeXaHUYeCKue
KojebarenbHble  cuctembl. [IpeBpalieHue SHEPruM TMpH  KoJeOaTeIbHOM
nerkeHUU. CBOOOJHBIC 3aTyXaroIIue MeXxaHW4deckue koyieOanusi. BeiHyXIeHHBIC
MEXaHUYeCKUe KOoJaeOaHus.

VYnpyrue BoHbl. [Tonepedynbie U MPoAOIbHBIC BOJHBI. XapaKTEPUCTUKH BOJHBI.
VYpaBHuenue mockoi Oerymieir BomHbl. WHTepdepennus BomH. I[lonstne o
nudpakIy BOJTH. 3BYKOBBIC BOJTHBI. YJIBTPa3BYK U €r0 MIPUMEHEHHE.

DOnexkTpoMarHuTHbIE Kojebanusi. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUSI.



[IpeBpamienrie  sHeprud B KoJIeOAaTENbHOM  KOHType.  3aTyXarollue
AIIEKTPOMArHUTHBIE KojeOaHus. ['eHepaTtop He3aTyXarluX 3JIEKTPOMArHUTHBIX
KoneOaHuil. BrIHyXIeHHBbIE dyeKTpudeckue kKonebanus. IlepeMeHHBIN TOK.
['eneparop nHepeMEHHOro TOKa. EMKOCTHOE M WHAYKTUBHOE CONPOTUBIICHUS
MIEPEMEHHOr0 TOKa. 3akoH Oma I SJEKTPUYECKOM WENMU IMEPEMEHHOrO TOKa.
PabGoTta u MomHOCTh mepeMeHHOro Toka. ['eHeparopsl Toka. TpaHchopmaTophl.
Toku  BpiCOKOM  4acTtoThl. [lomydeHuwe, mepenadya W pacHpelcicHue
AIEKTPOIHEPTHH.

DNEeKTPOMarHUTHbIE BOJHBI. JIJIEKTPOMArHUTHOE TIOJE Kak OCOObI BHI
MaTepuu.  OJEKTPOMAarHuTHbIE  BOJHBL. ~ BuOparop I'epma.  OTKphITHIN
KojebarenbHbIll KOHTYp. M300perenune pamno A.C. IlomoBeiM. IlonsiTHE O
panuocss3u. [I[puMeHeHne 31eKTPOMarHuTHBIX BOJIH.

Hemoncmpayuu

B3anMopeiicTBue 3apsSKEHHBIX TEN.

IIpOBOTHHUKH B JIEKTPUUECKOM IIOJIE.

JIMDAEKTPUKY B DJIEKTPUYECKOM TIOJIE.

Konpgencaropsr.

TerioBoe NENCTBUE INEKTPUIECKOTO TOKA.

CobcTBeHHAs U IPUMECHAs! IPOBOAUMOCTb IOITYITPOBOAHHUKOB.

[ToryIpOBOTHUKOBBIN TUOM.

Tpansucrop.

B3anMopeiicTBuE IPOBOJHUKOB C TOKAMHU.

OTKJIOHEHHUE JIEKTPOHHOTO MyYKa MArHUTHBIM MOJIEM.

DIIEKTPOJBUTATEb.

DneKTpOn3MepUTENbHBIE TPUOOPHI.

DNeKTpOMarHuTHAsI MHIYKIIHSL.

Onbitel Dapajes.

3aBucumocth DJJC CaMOMHIYKIMM OT CKOPOCTH HM3MEHEHUS CHJIBI TOKAa H
WHIYKTUBHOCTHU MTPOBOAHUKA.

PaboTa snekrporeneparopa.

Tpanchopmarop.

CB0OO/IHbBIE U BBIHYKJICHHbIE MEXAHUUECKHUE KOJIEOAHUS.

Pe3onanc.

OO6pa3oBaHue 1 pacpOCTPaHEHUE YIPYTHX BOJIH.

Yactora konebanuii 1 BpICOTa TOHA 3BYKa.

CBOOOTHBIC AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuumiorpaMma nepeMeHHOro TOKa.

KoHaeHcaTop B 1ienu NepeMeHHOro TOKa.

Karyuika vHIyKTUBHOCTH B LIENIH IEPEMEHHOTO TOKA.



Pe3onaHc B nmociienoBaTenbHON LIENH NEPEMEHHOTO TOKA.

N3iny4yeHue v npueM 31eKTPOMArHUTHBIX BOJIH.

Paanocss3e.
Jlabopamopnwie pabomut
N3yuenne 3akoHa OMa Jy1sl y4acTKa LEMH.
N3mepenne D/1C 1 BHYTPEHHETO COPOTHUBJICHUSI HCTOYHUKA TOKA.
N3ydeHnue sSBICHUS SJIEKTPOMAarHuTHON MHIYKIHH.
HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT 3JIEKTPOEMKOCTH KOHJIEHCATOpa B LU
IIEPEMEHHOTO TOKA.
N3mepeHne NHIyKTUBHOCTU KATYLIKH.
Nzyuenne nntepdepeHun u qudpaxkiini CBeTa.
4. CTpoenne aToMa M KBAaHTOBasi (pU3uKAa
KBanroBas ontuka. KBaHroBas rumnore3a Ilnanka. @otoHbl. BHemHwii
doTornexrpuueckuit 3¢ dext. Buytpennuii poroaddext. Turbl GoTos16MEHTOB.

®usznka aroma. Pazsutre B3IIS10B HA CTPOCHUE BEIIECTBA. 3AKOHOMEPHOCTH B
aTOMHBIX CIIEKTpax Bojopoxa. AnepHas monens aroma. OnbiTel J. Pesepdopaa.
Mopens atoma Bogopozna no H. bopy. KBantoBsie renepaTopsi.

®dusMka atoMHOTrO  sAapa. EcTecTBeHHass  paJWOAKTUBHOCTb.  3aKOH
paanoakTuBHOrO pacnana. CrocoObl HaOMIOAEHUS U PETUCTPALMU 3apsKEHHBIX
yactull. Dpdexr BaBmioBa — YepenkoBa. Ctpoenue aromHoro sjapa. Jledexr
Macchbl, 3HEPrusl CBSI3M M YCTOMYMBOCTh ATOMHBIX SIJAEp. SNEpHBIE peakuuH.
HckyccTBeHHass paguoakTUBHOCTh. [lenenue Tsbxenslx saep. LlenmHas sinepHas
peakuus. Ympasisemas IenHas peakuus. SnepHeii  peakrop. Ilomydenue
PaZMOAaKTUBHBIX M30TOMNOB U UX MpUMEHEHue. buonornueckoe AeHCTBUE pano-
AKTUBHBIX U3TyYEHUN. DJIEMEHTAPHbIC YACTHIIBI.
Jemoncmpayuu

®doT0o3dheKT.

JIuHenyaThIe CIIEKTPhI Pa3JIMYHbIX BELIECTB.

N3nyuenue nazepa (KBaHTOBOI'O T'€HEPATOpa).

C4eTurK MOHU3HUPYIOIINX U3TYyYEHNMN.
Jlabopamopnwie pabomul
Crpoenune aroma
[TpuHIMIT 1eCTBUSA U UCIOJIB30BaHUs Jla3epa

IIpuMmepHbIe TeMbI pedepaToB (IOKJIAA0B), HHANBUIAYAJIbHBIX POEKTOB

- Aunekcannp I'puropseBrd CTOIETOB — PYCCKHM (PUBHK.

- Aunekcannap CrenanoBuy [TonoB — pycckuii yueHsblid, n300peTarensb pajauo.
- AnbpTepHaTUMBHAas SYHEPIrEeTHKA.

- AxycTuueckue CBOMCTBA MOIYTPOBOJHUKOB.



AHnpe Mapu AMiiep — OCHOBOTIOJIOKHHUK 3JIEKTPOUHAMUKHU.
ACHHXpPOHHBIN IBUTATENb.

AcTtepoupbl.

ACTPOHOMHSI HALLIUX JHEH.

Atomuas ¢uszuka. M3oronsl. [IpuMeHnenre paanoakTUBHBIX U30TOIOB.
beckoHTaKTHBIE METO/IbI KOHTPOJISI TEMIIEPATYPHI.

bumnonsipabie TpaH3UCTOPHI.

bopuc CemenoBuu SAxobu — pu3uk u uzoOpeTaTeb.

Benuuaiime OTKpbITUS (PUBHKH.

Bunpl 3JIEKTpUYECKUX pa3psaIoB. OJIEKTPUUYECKHE pa3psalbl Ha CIyxkOe

YCJIOBCKaA.

.

.

.

.

Bnusinue nedektoB Ha pu3nUECKUEe CBOMCTBA KPUCTAIIIIOB.
BceneHHas u TeMHas MaTepusi.
INanmiieo INanniteit — ocHOBATEb TOYHOTO €CTECTBO3ZHAHUS.
["onorpagus u ee npuMeHEHHE.

JIBr>keHue Tena NeEpeMEHHON MACCHI.

Judpakuus B HaIIEH KU3HHU.

JKunkue KpucTaubl.

3axonbl Kupxroda asis1 anekTpudeckoi Lemnu.

3aKOHBI COXPAHEHUs B MEXaHUKE.

3HaueHue OTKpbITUH [ annies.

Urops BacuibeBnu KypuaToB — (pu3mK, oprannzarop aToMHOM HayKH U

TCXHUKU.

Ncaak HproTOH — co3/aTenb KJIacCuuecko (hU3uKH.

Hcnonb3oBaHuE IIEKTPOIHEPTUU B TPAHCIOPTE.

Knaccuduxanus 1 XxapakKTEpUCTUKH 3JIEMEHTAPHBIX YACTHII.
KoHcTpykiimoHHasi pOYHOCTh MaTepuaia v €€ CBSI3b CO CTPYKTYPOH.
KoHcTpykiust U BUIBI Ta3€pPOB.

Kpuonnektponuka (MUKPOIJIEKTPOHUKA U XOJION).

JlazepHbie TEXHOJIOTUU U UX UCTIOJIB30BaHUE.

Jleonapno na Bunun — y4eHblil 1 ©300peTaTeb.

MarauTHble U3MepeHHsl (MPUHITUTIBI TTOCTPOCHHS PUOOPOB, CITOCOOBI

HN3MCPCHHUA MArHUTHOI'O ITOTOKA, MarHuTHOM I/IH,Z[YKI_[I/II/I).

Maiikn dapaneit — co3aarenb ydeHHs 00 371€KTPOMarHUTHOM TI0JIE.

Makc I1nank.

MeTo MEUEHBIX aTOMOB.

Metopl HaOMIOACHUS U PETUCTPAIIUU PAAUOAKTUBHBIX U3TYUYCHUM U YaCTHII.
Mertonbl onpeiesieHus INIOTHOCTH.

Muxaunn BacunbeBrd JIOMOHOCOB — yYEHBIN SHUMKIIOIEANCT.



- Mogenu aroma. OnbeiT Pesepdopaa.

- MonekyJIsIpHO-KMHETUYECKAst TEOPHSI UI€ATbHBIX ra30B.

- MouHus — ra3oBbld pa3psA B IPUPOAHBIX YCIOBUSX.

- Huxona Tecna: »xu3Hb 1 HEOOBIYalHBIE OTKPBITHSL.

- Huxonait KonepHuk — co3aarens reImoueHTPUYECKON CUCTEMBI MUPA.
- Hunbc bop — onuH U3 co3nareneit COBpeMeHHON (hU3UKH.

- OObsicHeHue (HOTOCUHTE3a C TOUYKU 3PEHUS (PUBUKHU.

- OnTudeckue sIBJIEHUS B IPUPOJE.

+ OTKpbITHE U IPUMEHEHHE BBICOKOTEMIIEPATYPHOM CBEPXITPOBOIUMOCTH.
- IlepemeHHBIN INEKTPUUECKUI TOK U €T0 IPUMEHEHHE.

- [lma3ma — 4eTBepTOE COCTOSIHUE BELIECTRA.

- ILmanetsl COJIHEUHOW CHCTEMBI.

- IloaynpoBOIHHUKOBBIE JATYMKU TEMIIEPATYPHI.

- IIpuMeHeHHe KUIKUX KPUCTAIUIOB B IIPOMBILUIEHHOCTH.

- IIpuMeHeHHe AIEpHBIX PEAKTOPOB.

- Ilpupona deppomarneTusma.

- [IpoOneMbl 3K0JI0THH, CBSI3aHHBIE C HCIOJIb30BAHUEM TEIJIOBBIX MAIIUH.
- IIpou3BoacTBo, nepegavya v UCIOIb30BAHUE FIEKTPOIHEPTHH.

- IIpoucxoxnenne COIHEYHON CUCTEMBI.

- IIpe3oanexTpuyeckuil 3pPeKT ero npuMeHeHHe.

- Pa3BuTHe CpencTB CBA3H U Paauo.

- PeakTuBHbIE BUTaTENIM U OCHOBBI PAOOTHI TEIJIOBOW MAIIMHBI.

- PenukToBOE HM3MyUeHUE.

- Pentrenosckue nyuu. Mcropus otkpeitus. [Ipumenenue.

- PoxnmeHue u 3BOJIIOLMS 3BE3I.

- Poxp K. 3. [IlnonKk0BCKOTO B pa3BUTHH KOCMOHABTHKHU.

- CBeT — 3JIEKTpOMarHuTHas BOJIHA.

- Cunbl TpeHus.

- CoBpeMeHHasl CIIyTHUKOBAs! CBA3b.

- CoBpeMeHHas pu3znyeckast KapTHHa MUpA.

- CoOBpEMEHHBIE CPEACTBA CBSA3H.

- CoJHIle — UCTOYHUK KHU3HU Ha 3eMIIE.

- Tpancdopmatop

TEMATUYECKOE IINIAHUPOBAHUE

[Ipn peanuzauuu cojaepxaHusi oOmE00pa30BaTeIbHON YUYE€OHOW JTUCHUIIIIMHBI
«®uszuka» B mnpenenax ocBoeHuss OIIOII CIIO na 6a3e OCHOBHOro OOUIETO
oOpa3oBaHus ¢ TIOJIYYCHHEM CpEIHETo OO0IIero oopa3oBaHus ydeOHas Harpyska
O0yJaroIMXcst COCTaBIISIET:

e MakCHMaJbHOU yueOHOU Harpy3ku oOydatomerocs 309 yacoB, B TOM UHuCIIE:



e 00s13aTeIHLHON ayUTOPHOMN yueOHOM Harpy3Kku oOydaromierocs 225 4acos;

® CaMOCTOSITeNIbHOM paboThl 0Oyyatoierocs 84 4acos.

Buna yuyeoHoit padoThI

Oo6vem uacos

MakcuManbHasi yueOHasi HArpy3ka (Bcero) 168
Oo0s3aTeIbHAA ayAUTOPHAA y4eOHAasi HATPY3Ka (Bcero) 112
B TOM YHCJIE:
Ja00paTOpHBIE 3aHITHUS 18
MPaKTHYECKUE 3aHATHUS 18
KOHTPOJIbHBIE paOOThI 7
CamocrosiTesibHast padoTa o0y4ariuerocs (Bcero) 56

Umocosas ammecmayus 6 hopme oupgepenyuposanno2o 3auema

TEMATHUYECKUH IIJIAH
Bun yueOHoM paOoThl KonuyecTBo yacoB
Aynautopusie 3ansTusi. Conepxkanue
00y4eHus

BBenenue 1
1. MexaHuka 21
2. MonekynsipHas pu3uka. 13
TepmoanHaMuka
3. DnekTpoaHAMHUKa 46
4. Konebanus 1 BOJTHBI 14
5. Ontuka 8
6. DJIeMEHTbI KBaHTOBOW (pU3UKH 9
Htoro 112

BHeayuTopHas caMOCTOsITEIbHAS paboTa

[ToaroToBKa yCTHBIX BBICTYIUIEHHH MO 56

3aJIaHHBIM TEMaM, 3CCe, TOKIAI0B,

pedepaToB, UHIMBHUYaJTLHOTO

MIPOEKTA C UCTIOIh30BaHNEM HH(pOpMa-

ITMOHHBIX TEXHOJIOTUH U JP.

Ipomercymounas ammecmauus ¢ popme oughgpepenyuposannozo 3auema

Bcero \ 168




XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM
JEATEJIBHOCTU CTYJIEHTOB

Conepsxanue 00yueHus

X apaKkTepuCTHKa OCHOBHBIX BUJIOB JACSITEIBHOCTH CTYICHTOB (Ha
YPOBHE YUE€OHBIX JICHCTBUIA)

Bsenenue

@du3uka - HayKa o mpupone. EcTecTBEeHHO — Hay4HBIA METOJ
[MO3HAHUS, €r0 BO3MOXXHOCTH Y I'PAHULBI IPUMEHUMOCTH.
MonenrpoBanue PU3NUECKUX SBICHUH U mpoiieccoB. Poib
DKCIIEPUMEHTA U TEOPUU B MIPOLECCE MTO3HAHUS TPUPOJIBI.

1.Mexanuka

1.10CHOBBI KHHEMATUKH

OTHOCHUTEIBHOCTh MEXaHUYECKOI'O JABUIKCHUA. Cucremsl
O0TCUCTA.

XapakTEepUCTUKN MEXaHUYECKOTO ABMKEHHUS: IEPEMEIICHNUE,
CKOPOCTb, yCKOpeHHe. Buabl qBuxkeHus (paBHOMEpPHOE,
PAaBHOYCKOPEHHOE) M UX Tpaduyeckoe onrcaHue. /[BuxeHue mo
OKPY>KHOCTH C MOCTOSIHHOM MO MOJYJIK CKOPOCTHIO.

1.2. OCHOBBI TUHAMUKH

BiaumoneiicTBue Te.
[[prHIMI CynepnO3ULIAN CHIL.

3axoHbl nuHAMUKHA HproToHa.

1.3. 3aKOHBI COXpaHEHHUS B
MEXaHUKe

3aKoH COXpaHCHHA UMITYJIbCAa W PCAKTHUBHOC IBUKCHUC.

3aKoH COXpaHEHUSI MEXaHUUeCKOM sHeprun. PaboTa u MOIIIHOCTS.

1.4.PaBHOBEcCHE Te

PaBHoBecue ten. [lepBoe u BToOpoe ycliOBUE PAaBHOBECHS.

2.MonekynspHas ¢pusuka. TepMoarHamMuka.

2.1.0cHOBBI
MOJIEKYJIIPHO-
KUHETUYECKOU TEOPUU

Vcropust aToMucTUYECKUX yueHuid. HaOmroaeHus 1 OTbITHI,
MMOATBEPKAAOIINE ATOMHO-MOJIEKYJIIPHOE CTPOCHHE BEILIECTBA.
Macca u pazMepsl MOJIeKYJI. TertoBoe ABMKeHHE. AOCOMIOTHAS
TeMIIepaTypa Kak Mepa CpeIHEN KMHETUYECKON SHEPTUU YaCTHIL.

2.2.B3aumHbIe
MPEBPAILICHUS KUIKOCTEN
1 ra3oB. TBepable Tena.

OOBsICHEHHE arperaTHBIX COCTOSTHUH BEIIeCTBa HA OCHOBE
ATOMHO-MOJIEKYJISIPHBIX TIpeICTaBIeHN. MOJIesb U1eaaIbHOTO
raza. CBsi3b MEXAY ABJICHUEM U CPEIHEN KMHETUYECKOU
DHEPTIUEH MOJIEKYJ ra3a. MoJiesib CTpOSHUS )KUIKOCTH.
HacebimieHHble 1 HEHACHIILIEHHBIE TTapbl. BIaxkHOCTH BO3ayXa

IloBEDXHOCTHOE HATSHKEHNE U cMaduBaHue. Moienb CTDOEHUS




2.3.OCHOBBI
TEPMOJTMHAMUKHU

BHyTpeHHss1 sHEprus u padboTa rasa.
[lepBbIii 3aKOH TEPMOJUHAMUKH.

HeoOpaTUMOCTh TEIIOBBIX MPOLIECCOB.

3 DnexkTpoaguHAMHUKA.

3.1.0nekTpocTaTka

B3auMoieiicTBHE 3apsoKEHHBIX TEJl. DJIEKTPUUECKUM 3apsiji. 3aKOH
COXpaHEHHMS AIEKTPUIECKOro 3apsaa. 3akoH Kymona.
DnekTpudeckoe nose. Hanpsokennocts nonst. [loTeHuuman moss.
Pa3znocTh norenmanos. [I[pOBOAHUKN B 3IIEKTPUUECKOM MOJIE.
Onexktpuyeckas eMkocTb. Konnencarop. {usnexktpuku B
PJIEKTPUYECKOM TIOJIE.

3.2 3aKOHBI TOCTOSHHOT'O
TOKA

[TocTosiHHBIN A7eKTpUuueckuil ToK. Cuia ToKa, HalpsiKEHUe,
PJIEKTPUYECKOE CONMPOTUBIICHUE. 3aKkoH OMa JJ1sl y4acTKa LEIH.
[locnemoBaTesibHOE U MAPAJUICIIBHOE COCAUHEHUE TTPOBOJIHUKOB.
DJIC nucrtounuka Toka. TenaoBoe AeHCTBUE JICKTPUUECKOTO TOKA.
3akoH J[>xoyns - JIena. MonHOCTb 3JIEKTPUUYECKOTO TOKA.
[TonynpoBoauuku. CoOCTBEHHAs U MPUMECHAsI TPOBOAUMOCTH
[MOJTYTIPOBOJHUKOB. [10IyIpOBOAHUKOBBIN THO.
[1oJIyIIPOBOIHMKOBBIC TIPHUOOPEL.

3.3.MarauTHoe 1ojJie

MaruutHoe nosue. I1ocTosstHHbIE MarHUTHl 1 MAarHUTHOE I10JIE TOKA.
Cua Amnepa. [IpuHuun nercTBus 3J1€KTPOABUATATEIS.
DIEKTPOU3MEPUTENbHBIE TPUOOPBI.

3.4.25neKTpoMarauTHas
WHTYKIIHS

NHayKyus MarHuTHOTO NoJisi. MarHUTHBIN MOTOK. SIBJeHHE
3JIEKTPOMArHUTHOM MHIYKIMHU U 3aKOH AJIEKTPOMArHUTHOU
nHaykunu @apanes. Buxpepoe anexkrpruueckoe posne. [Ipasuio
Jlenna. Camonnnykuus. MaayktuBHOCTS. [IpuHIMIT eiicTBUS
hrnekTporeHeparopa. [lepemennsiii Tok. Tpancdopmatop.
[Ipou3BOACTBO, Nepeaada u MOTpeOICHUE DIEKTPOIHEPTUH.
[IpoGiemsl 3HEprocoOepekeHus. Texauka 6€301macHOCTH B
00pallleHUH C JICKTPUUYECKUM TOKOM.

3.5. DIeKTpOMarHuTHHIE
KOJIeOaHUs

Konebatenbubiit KOHTYp. CBOOOIHBIC AIEKTPOMATrHUTHBIC
KoseOanusi. BeIHY ) I€HHBIC 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.
JlelicTByrOIIME 3HAYEHUS CUJIBI TOKA U HANPSIKEHHUS.
KoHeHcaTop 1 KaTyIika B IEMH MePEMEHHOTO TOKa. AKTHUBHOE
COTIPOTUBIICHUE. DIEKTPUIECCKUIN PE30HAHC.

3.6.051eKTpOMaraHuTHhIE
BOJTHBI

QHGKTpOMaFHI/ITHOe I1IOJIC 1 JICKTPOMArHuTHBIC BOJHBI. CKOpOCTB
QJICKTPOMArduTHBIX BOJIH. HpI/IHLII/IHBI pPaanoCBA3N.




3.7.CBeTOBBIE BOJIHBI CBeT Kak 3JeKTpoMarHiuTHas BoHa. uTepdepenims u
TUQPaKIHs CBETa. 3aKOHBI OTPAKEHUS U MPEJIOMIICHHSI CBETA.
[lonHOE BHyTpeHHEe oTpaxkeHue. Jlucnepcus csera. Pasnnunsie
BU/IbI 2JIEKTPOMArHUTHBIX U3JIyYEHUH, UX CBOMCTBA U
NpaKTHYECKUEe NpUMeHeHus1. OnTruueckue npuoOopsl.
Paspemarorniasi CtocCOOHOCTh ONTHYECKUX MPUOOPOB.

4 CTpoeHne aTroma ¥ KBaHTOBas (pU3nKa

4.1.CBeTOBBIEC KBAHTHI ['unoresa [lnanka o kBantax. ®otosapdext. ®otoH. BonHoBbIE U
KOPITyCKYJISIDHBIE CBOMCTBA CBETA. TE€XHUYECKUE YCTPOMCTBA,
OCHOBaHHBIC HA UCIOJIb30BaHUU (oTod(PdekTa.

4.2.AtomHas ¢uzuka CrpoeHue aToMa: IIaHeTapHasi MOAENb U MoJielib bopa.
[TornoiieHre U UCIIyCKaHue cBeTa arToMoM. KBaHTOBaHUMe
SHepruu. [IpuHIMD AEHCTBUA U UCIIOJIB30BaHUSA Ja3epa.

YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE NPOT'PAMMBI YYEBHOM JUCHUTLIUHBI
«PU3UKA

OcBoeHHE MTPOrpaMMbl YICOHOH TUCIUIUTHHBI « DU3HKa» MperoaracT HaluIue
B NpoheCCUOHAIbHOM 00pa30BaTeIbHON OpraHu3alu, peaanu3yoen
00pa30BaTeIbHYO MPOTPaMMy CPEIHETO OOIIEero 00pa3oBaHus B IIpeeIax
ocBoenust OIIOIT CIIO nHa 6a3e ocHOBHOTO 00111ero 00pa3oBaHusi, yueOHOTO
KaOWHETa, B KOTOPOM MMEETCS BO3MOXKHOCTh 00€CIIEYNTh CBOOOHBIN JIOCTYI B
WHTepHET BO BpeMs yueOHOTO 3aHATHS U B TICPHUOJI BHE- YUCOHOU JACATCIIbHOCTH
oOy4Jarommxcs.

B cocrtaB kabuneta pu3uku BXOIUT JIab0opaTopwsi C TaOOPAHTCKOW KOMHATOM.
[Tomenienne kabuHeTa GU3MKU AOIHKHO YAOBIETBOPATH TpeOoBaHUAM CaHUTapHO-
AMUAEMHUOJIOTHYECKUX MpaBui 1 HopMaTuBOB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIICHO THUTIOBBIM 000pYyIOBaHUEM, YKa3aHHBIM B HACTOSIINX TPEOOBAHUSIX, B
TOM YHCJIE CIIEIUAIN3UPOBAHHON yueOHON MEOENbI0 U CpeICTBAMHU O0yUYEHMUS,



JOCTAaTOYHBIMH JIJIS1 BBITIOJTHEHUS TPEOOBAHMIA K YPOBHIO ITOATOTOBKH
oOyyarommxcsl.

B kaOuHeTe 10J1KHO OBITh MyJIBTUMEANMHOE 000PYI0BaHHUE, TOCPEACTBOM
KOTOPOTO YYaCTHUKH 00pa30BaTEIBHOTO MpOoIlecca MOTYT POCMATPUBATh
BU3YaJIbHYIO HH(OPMALIKIO 1O (PU3UKE, CO3/1aBaTh MIPE3ECHTAINH, BUIEOMATEPUAIIBI
U T. II.

B cocrtaB y‘IG6HO'MCTOI[I/I'-IeCKOFO N MaTCprUaJIbHO-TCXHUYICCKOI'O oOecrneyeHus
IMporpaMmabl y‘-Ie6HOI?I JAUCTHUITIINHBI ((CDI/ISI/IKa», BXOJAT:

MHOFO(l)YHKHI/IOHaJILHBIﬁ KOMINJICKC IIPCIIOAaBaATCIIA;

HarJISIIHbIE TOCOOUS (KOMIUIEKThI YUEOHBIX TaOMuIl, M1akaThl: «DU3UYECKHE BEJIU-
YUHBI U (yHIAMEHTAIbHBIE KOHCTAHTHI, « MeXIyHapOoIHasl CUCTEMA €IUHUI]
CW», «Ilepnognueckas cucrema xuMudeckux 3semeHToB .M. Menneneesay,
MOPTPETHI BHIAIOIIUXCS YUEHBIX-(DU3UKOB U aCTPOHOMOB);

UH(POPMaIMOHHO-KOMMYHHUKATUBHBIE CPE/CTBA;
HKPAHHO-3BYKOBBIE IOCOOMS;

KOMILJIEKT 3JIEKTPOCHAOKEHUsI KaOuHeTa (PU3nKH;
TEXHUYECKUE CPEICTBA O0yUEHNUS,

JIEMOHCTpAIIMOHHOE 000pyAoBaHue (00111eT0 HA3HAYCHUS U TEMAaTUUECKUE
HaOOpBKI);

naboparopHoe o0opytoBaHHUE (00IIEro Ha3HAUYCHHS M TEMaTHYECKUE HaOOPHI);
CTaTUYECKHUE, TMHAMHYCCKHUE, IEMOHCTPAIIMOHHBIC U Pa3JaTOYHbIC MOJICIIH;
BCIIOMOTaTeJIbHOE 000PYI0BaHHUE;

KOMIUIEKT TEXHUYECKOW JTOKYMEHTAIMU, B TOM YUCJIE ITacClopTa Ha CPEACTBA
00y4eHUsI, THCTPYKIUH IO UX UCTIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

OubMoTeuHbIN HOH/I.

B 6ubnuoreunsiii hoH BXOAIT YUSOHUKH, YUeOHO-METOIUYECKIE KOMILICKTHI
(YMK), obGecnieunBaroiiye 0OCBOCHIE YUeOHOU JUCTTUTUIHNHBI «DU3HKay,
PEKOMEHIOBAaHHBIC UJTU JIOMYIIICHHBIC SISl HCTIOIB30BaHMSI B TIPO(ECCUOHATBHBIX

1 [Tucemo Munucrepersa oopaszoBanus u Hayku PO or 24.11.2011 Ne MJI-1552/03 «O06 ocHamenunu ob1e-
00pa30BaTeIbHBIX YUPEKICHUN YUYeOHBIM U yueOHO0-1a00paTOPHEIM 000Dy I0BAHHUEM),



00pa30BaTENbHBIX OPTaHU3AINSIX, PEATH3YIOIMNX 00pa30BaTEIbHYIO IPOTrPAMMY
cpennero obmiero oopazosanus B npeaenax ocsoenus OITOIT CITIO na 6aze
OCHOBHOTO 00111eT0 00pa30BaHuUs.

bubmmoTtednslit oH MOKET OBITH JOMOIHEH (PU3HMUECKUMU SHITUKIONEAUSIMHU,
aTiiacaMu, CIIOBapsSMU U XpeCcTOMaTuel no ¢pusnke, CipaBOYHUKAMU 1O (PU3HKE U
TEXHHUKE, HAYYHOU U HAYYHO-TIONYJIAPHOU JIUTEPATyPOU €CTECTBEHHO-HAYYHOTO
COJIEP KAHMUSL.

B mporiecce ocBoeHus mporpaMMbl y4eOHOU TUCITUTIINHBI « DU3HKa» CTYACHTHI
JOJDKHBI IMETh BO3MOYKHOCTD JIOCTYTIA K AJICKTPOHHBIM yU4eOHBIM MaTepHuaiaM Io
bu3MKe, UMEIOINUMCS B CBOOOHOM JIOCTYIIC B ceTH IHTEepHET (3JICKTPOHHBIM
KHUTaM, IpaKTUKyMaM, Tectam, matepuanam EI'D u ap.).

Hcnoab3yemas iureparypa
JIns CTyneHTOB

Jmutpuesa B. @. dusuka nis npodeccuii U criennanibHOCTEN TEXHUYECKOTO
npoduiist: y4eOHHK 1711 00pa30BaTENbHBIX YUPEKICHUN cpel. Mpod. oOpa3oBaHusl.
— M., 2017.

Jmutpuesa B. @. duszuka nms npodeccuii U criennanbHOCTEN TEXHUYECKOTO
npoduns. COopHUK 3a1a4: yued. mocodue aJjisi 00pa3oBaTeIbHBIX YUPEKICHUIN
cpen. nmpod. oopazoBanus. — M., 2018.

Hmutpuesa B. @., Bacunnes JI. Y. ®usnka aiis npodeccuit 1 cieruaibHOCTEN
TexHu4yeckoro npoduss. KoHTposbHbIe MaTepualbl: yueo. mocoous s
yupexzaeHuit cpenl. npod. oopazosanus / B. @. Jimutpuesa, JI. . BacunbeB. —
M., 2019.



Jmutpuera B. @. ®usuka s npodeccuii 1 CenuagbHOCTeH TEXHUYECKOTO
npo¢uis. JlJabopatopHblil mpakTUKyM: yuel. MOCOOUs Al YUPEKICHHUM Cpel.
npo¢. oopazosanus / B. ®. Imutpuena, A.B. Kopxyes, O. B. Myprazuna. — M.,
2018.

Jmutpuesa B. ®@. ®usuka s npodeccuii U CrienuaabHOCTEN TEXHUYECKOTO
PO IS SIEKTPOHHBINA y4e0.-METO1. KOMITIEKC 11 00pa30BaTeIbHBIX
yapexaeHuit cpen. npod. oopazoBanus. — M., 2017.

Jmutpuesa B. ®@. ®usuka s npodeccuii U CrienuanbHOCTEN TEXHUYECKOTO
npoduiis: AEKTPOHHOE yueOHOoe n3jaHue (MHTEPAKTUBHOE 3IEKTPOHHOE

MPUIOKEHUE) NIl 00pa30BaTENbHBIX YUpexKACHUH cpell. mpod. oOpa3oBaHUs. —
M., 2017.

Tpodumona T.U., Dupcos A.B. ®usuka st npodeccuii U CriennaaibHOCTEH
TEXHUUYECKOTO U €CTeCTBEHHO-Hay4YHoro npoduieit: CoopHuk 3agau. — M., 2018.

Tpodumona T.U., dupco A.B. ®usuka a1 npodeccuil U cnenuaibHOCTEN
TEXHUYECKOT0 M €CTECTBEHHO-HAy4YHOro npodunei: Pemenus 3anay. — M., 2019.

Tpodumona T.U., Dupcos A.B. ®usuka. CipaBounuk. — M., 2017.

®upcos A.B. ®usuka 11t npodeccuil U cCnenuaibHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOr0 npoduiieii: yueOHUK 1J1s1 00pa30BaATENbHBIX YUPEKACHUN
cpen. npod. oopazosanus / noxa pen. T.W. Tpopumosoit. — M., 2018.
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