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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma o00mieo0pa3oBaTEIbHON YUE€OHOW AUCIUIUINHBL «DU3HKa
npeaHa3HaYeHa JJisd U3ydyeHUs (PU3UKU B MPOPECCHOHAIBHBIX 00pa30BaTEIbHBIX
opranmzanusx CIIO, peanusyrommx o00pa30BaTebHYI0 MNPOrpaMMy CPEIHETO
obmero o0pa3oBaHus B TMpejesiaXx OCBOCHHS OCHOBHOHM MpodeccrnoHalbHOM
oOpazoBarensHOil mporpammbel CIIO (OINIOIT CITO) Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHUsl TMpPU MOATOTOBKE KBATU(MUIMPOBAHHBIX pPabOUYMX, CIYKAIUX WU
CHELUATNCTOB CPEIHETO 3BEHA.

[Iporpamma pa3pabotana Ha ocHoBe TpeboBaHuit ®I'OC cpennero obIIeTrO
oOpa3oBaHusl, MPEABSIBISIEMBIX K CTPYKTYpe, COJEpPKAHHI0 U pe3yJbTaraM
OCBOCHHMSI YUEOHOU TUCHUTUIMHBI «DU3KKay, B COOTBETCTBUU ¢ PekoMmeHmanusmu
10 OpraHMU3aIMU MOJIYYeHHs CpeIHETo 00IIero o0pa3oBaHus B IIpeiesiax OCBOCHUS
o0pa3oBaTeIbHBIX MPOTPAMM CpPEHETO MpodecCruoHaANBHOr0 00pa3oBaHus Ha Oa3e
OCHOBHOro o0miero o0pa3oBaHMs C Y4yeTOM TpeOoBaHUM  (enepasbHbIX
rOCy/IapCTBEHHBIX 00Pa30BATEIbHBIX CTAaHAAPTOB M MOJydyaeMO Mpoeccuu Wiu
CHELMAIBHOCTH  CpellHero  mpogeccuoHanbHOro  oOpa3oBaHMs  (IIMCHMO
JlenapTameHTa rocy1apCTBEHHOM MOJIUTHKHU B cpepe MOJATOTOBKH paboynx KaJpoB
u JII[1O Muno6puaykuPoccun ot 17.03.2015 Ne 06-259).

Copepxanne paboueii mporpaMMbl « DU3nKa» HAMPaBICHO HA TOCTIKEHUE
CHEQYIOIINX LeJIei:

*OCBOCHME 3HaHUM O (QyHAAMEHTAIbHBIX (U3MYECKUX 3aKOHAX H
IOPUHLINAIAX, JIEKAIIMX B OCHOBE COBPEMEHHOW (M3MYECKON KapTHUHBI MHpA;
Haubosee BaXKHBIX OTKPBITUAX B 00JIACTH (PU3MKH, OKAa3aBLIMX ONPEIEIISIONIEe
BJIMSHUE HA pa3BUTHE TEXHUKU M TEXHOJOIMH; METOJIaX HAy4yHOro IO3HAHUS
TIPUPOIBL;

*OBJIAJICHUE yMEHHSIMH TPOBOAWTH HAOMIOACHWS, IUTAHUPOBATh U
BBITNOJIHATH 3KCIIEPUMEHTBI, BBIIBUTATh TUIIOTE3bl U CTPOUTH MOJENU, IPUMEHSAThH
NOJIyYeHHbIE 3HaHUA N0 (U3uKe AJid OOBACHEHUS Pa3HOOOPA3HBIX (PU3MUYECKHX
SIBJICHUN M CBOMCTB BEILECTB; MPAKTUYECKH HCIOIb30BaTh (PU3NYECKUE 3HAHUS;
OLIEHUBATH JOCTOBEPHOCTH €CTECTBEHHO-HAYYHON HH(OpMAIIHH;

*pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM B mpoliecce MNPUOOpPETEeHUs] 3HAHMM M YMEHHH 10 (Qu3uKe ¢
UCIIOJIb30BAaHUEM  PA3JIMYHBIX HMCTOYHMKOB MH(OpPMAlMM U  COBPEMEHHBIX
UH(GOPMAILMOHHBIX TEXHOJIOTHH;

*BOCHUTAHHE YOEKIECHHOCTH B BO3MOXKHOCTH MO3HAHMSI 3aKOHOB MPUPOJBI,
UCTIONB30BaHUsl  JOCTHKCHM (U3MKM Ha Olaro pa3BUTHS  YEITOBEYECKOU
OUBWIM3AIMN; HEOOXOJUMOCTH COTPYIJHHYECTBA B IMPOLECCE COBMECTHOTO
BBITIOJTHEHMSI 3aJ]]a4, YBaXUTEILHOTO OTHOIICHWS K MHEHHUIO OIIMOHEHTa TpHU
OOCYXKIEHHH TIpOoOJieM eCTECTBEHHO-HAYYHOTO COJIEpP)KaHUs; TOTOBHOCTH K
MOpPaJIbHO-ITHUECKON OILEHKE HCIOJb30BaHUSI HAYYHBIX JOCTH)KEHUM, 4YyBCTBa
OTBETCTBEHHOCTH 3a 3aLIUTy OKPY>KarOUIE Cpe/ibl;

*UCIIOJIb30BaHNWE TNPUOOPETEHHBIX 3HAHUW M YMEHMH I  peuleHHs
MPaKTUYECKUX 3a7a4 TOBCEIHEBHOM KW3HHU, oOOecredeHus O€30MacHOCTH
COOCTBEHHOW JKM3HHM, pAalMOHAJIBHOTO MPUPOJONOIB30BAHUS U OXPaHbI
OKPY’KarOIIEN CPEABI U BO3MOKHOCTh

NPUMEHEHUS 3HAHUU TP PEIICHUH 3a/1a4, BO3HUKAIOIINX B TOCIEAYIOUICH
po¢heCCUOHATIBHON JIEATEIIbHOCTH.



B mporpammy BKIIIOUEHO copeprKaHHe, HalpaBJiIeHHOEe Ha (popMHUpOBaHHUE Y
CTYJCHTOB KOMIIETCHIINN, HEOOXOAMMBIX A KadecTBeHHOro ocBoeHust OIIOII
CIIO Ha 06a3e oCHOBHOIO OO0IIEro 0Opa3oBaHUs C MOJIYYEHHUEM CPEIHEro OOIIero
oOpa3oBaHMs; TPOrpaMMbl  TOJTOTOBKH  KBaTU(UIIMPOBAHHBIX  pabOYmX,
CIIyXalluX, MporpaMMbl MOJATOTOBKHU crenuanuctoB cpennero 3seHa (IITIKPC,
[IIICC3).

[IporpaMMa MOXET HCIIOJIB30BAThCA JIPYTHUMH  MPOQPECCHOHATHHBIMU
0o0pa3oBaTeNbHBIMA  OpPTaHM3AIMSIMH,  PEATH3YIOIIUMH  00pa30BaTEIbHYIO
nporpaMmmy cpeaHero oomero oopaszoBanus B npeaenax ocsoenust OITOIT CIIO na
6a3e ocHoBHOro 0o61ero oopazosanus (IIIIKPC, I[TIICC3).

OBIIASA XAPAKTEPUCTHUKA YUYEBHOMU JUCIHHAITINHBI
«ODU3UKA»

B ocHoBe yueOHON aucuuiuimHbl «®DU3UKa» JIEKUT YCTAHOBKA Ha
dbopmupoBaHue y O0O0ydYaeMbIX CHUCTEMbl 0a30BbIX TMOHATHH (QU3UKK U
MPEACTABICHU O COBPEMEHHON (PM3MUECKON KapTHHE MUpPA, a TAKXKE BbIpaOOTKa
YMEHUN NPUMEHATh (PU3NYECKHE 3HAHMS KaK MPO(ECCHOHANBHON NeATEIbHOCTH,
TaK M JUJIsl peIICHU )KU3HEHHBIX 3a]1a4.

MHorue nojaoxxeHus, pa3BuBaeMble (PU3UKOM, pACCMATPUBAIOTCS KAK OCHOBA
CO3JaHUsl M  HWCIOJb30BaHUS HWH(POPMAUMOHHBIX M  KOMMYHHKAallMOHHBIX
texHonorut (MUKT) — ogHoro u3 Hambosee 3HAYUMBIX TEXHOJOTMYECKUX
JOCTHKEHUM COBPEMEHHOM [IUBUIN3ALIAH.

®u3uKa IaeT KIY K MOHWUMAHUI0 MHOTOYMCIEHHBIX SIBJIEHUN U MPOLIECCOB
OKpYy’Xalollero Mupa (B €CTECTBEHHO-HAyYHBIX 00JIaCTSX, COLIMOJIOTHH,
PKOHOMMUKE, S3bIKE, JIUTepaType U Ap.). B ¢usuke Gpopmupyrorcs MHOTHE BUABI
NeATEIbHOCTH, KOTOpPhIE MMEIOT MEeTanpeaMeTHbI xapaktep. K HUM B mnepBylo
oyepeb OTHOCSTCS: MOJEIMPOBAaHME OOBEKTOB M MPOLECCOB, NPUMEHEHUE
OCHOBHBIX ~ METOJIOB  IO3HAHMs,  CHCTEMHO-MH(QOPMAIMOHHBIA  aHaJu3,
dbopMyIHpoOBaHUE TUIOTE3, aHAJIU3 W CHUHTE3, CpaBHEHUEe, 0000IIeHNne,
CUCTEMATHU3AlIMs, BbISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBS3€H, MOUCK aHAJIOTrOB,
yhpaBiieHue OO0BbEKTaMHU U TMpolieccaMd. VIMEHHO 3Ta JMCUUIUIMHA MO3BOJIIET
MO3HAKOMUTbH CTYJIEHTOB C HAYYHBIMH METOJIaMH TO3HAHUS, HAYUUTh UX OTINYATh
TUIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

®u3zuka KMeeT OYeHb OOJBIIOE W  BCEBO3pACTAIOLIEE  YHUCIO
MEXIUCIUIUIMHAPHBIX CBA3€H, IIPUYEM HA YPOBHE KaK IMOHATUHHOIO aIlapara,
Tak W UHCTpyMeHTapus. Cka3aHHOE TO3BOJSET paccMaTpuBaTh (U3MKY Kak
METaIUCIUIUIMHY, KOTOpas NpPeIOoCTaBIsSeT MEXIUCUUIUIMHAPHBIA S3BIK JJIs
OMMCAHUS HAYYHON KapTUHBI MUPA.

duzuka SBISETCA CHUCTEMOOOpa3yImMUM (QaKTOpoM [JIsi €CTECTBEHHO-
HAyYHbIX YUEOHBIX MPEIMETOB, MOCKOIbKY (DU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE
COJEpKaHUSl XWMHUHU, OWOJIOTHH, Teorpaduu, acTPOHOMHHM U CHEIHAIBHBIX
JUCLUUIUIMH (TEXHUYECKAas MEXaHWKa, 3JIEKTPOTEXHUKA, 3JEKTPOHUKA U JIp.).
VYyebnas nucuumimHa «Du3uKa» co3fgaeT yHUBEpPCAIbHYIO 0a3y Uisl U3y4YeHUs
oOmenpodeccHoHanbHbIX U CIEHHUATBHBIX JUCIUIUIMH, 3aKiaabiBasg (yHAAMEHT
JUISL TIOCJIEYIOIIEro 0Oy4eHUs CTYIEHTOB.

OO6nanas JOTMYECKON CTPOMHOCTBHIO M OMHUPASCh HA IKCIEPUMEHTAIbHBIC
dakTbl, yueOHas aucumiuivHa «®Dusuka» GopMHpPYET Yy CTYIEHTOB MOJIJMHHO



Hay4YHOE MHUpPOBO33peHHe. Du3nKa SBISETCS OCHOBOM YYEHHUS O MaTepHAIbHOM
MUpE U pelaeT npodiieMbl ITOTO MHUPA.

N3yuenune ¢pus3nku B mpoecCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3aINIX,
peanu3yronmx o0pa3oBaTEIbHYI0 MPOTpaMMy CPEIHETro o0uiero oOpa3oBaHUs B
npeaenax ocBoeHuss OITOIT CITO Ha 6a3e oCHOBHOTO 00111eT0 00pa30BaHUsI, UMEET
CBOM OCOOCHHOCTM B 3aBUCHUMOCTH OT Tnpoduiiss npodeccuoHaILHOTO
oOpa3oBaHMsi. DTO BbIpaXaeTcs B COACpXKaHUM OOYyYEHHs, KOJIUYECTBE YaCOB,
BBIZICIISIEMBIX Ha HM3yYCHHUE OTICIBHBIX TEM MPOTPAMMBI, TIIYOMHE WX OCBOCHUS
CTYJIEHTaMHU, 00bEME U XapaKTepe MPaKTUUECKUX 3aHITHM, BUJaX BHEAYIUTOPHOU
CaMOCTOSITEILHOM PabOTHI CTYICHTOB.

[Ipu ocBoenuu npodeccuit CIIO u cnenumansuocteit CIIO ecrecTBeHHO-
HayyHOro Tpo¢uias NpodhecCHOHATBLHOTO 00pa3oBaHUs (U3MKA H3ydaeTcs Ha
06azoBom ypoBHe DPI'OC cpegnero obOmero o0pa3oBaHus, IPU OCBOCHHUH
npodeccuit  CIIO u  cnemmanehocteid  CIIO  TexHumyeckoro  mpoduis
npodecCUOHAIBHOTO 00pa3oBaHusl (uU3UKa HU3ydaeTcsi OoJjiee YyriayOJIeHHO, Kak
npoduiibHas y4eOHas JUCHUIUIMHA, YYUTHIBAIOIIAS CIENU(UKY OCBaMBaEMbIX
npodeccuil WM crenuaaTbHOCTEH.

IIpu ocBoenun mnpodeccuit CIIO u cnenumansHocTedt CIIO conuanbHO-
SKOHOMMYECKOTO U TyMaHUTapHOTO npoduiei mpodhecCuOHATBHOTr0 00pa3oBaHus
bu3MKa W3ydaeTcs B COCTaBE WHTETPUPOBAHHOW yYEOHOW UCIIUILTAHBI
«EctecTBO3HaHUE» 00s3aTeNbHON MpenaMeTHON obnactu «EcTecTBEeHHBIE HAYKU»
®I'OC cpennero o61Iero 06pa3zoBaHus.

B comepxanum y4eOHOW IUCHUIUIMHBI TIO (U3WKE TPU TOATOTOBKE
oOyyaromumxcsi Mo mnpodeccusiM U CHEHUATBHOCTSIM TEXHUUYECKOTO Mpodus
podecCHoHaNbHOTO 00pa3oBaHusl MPOPUILHON COCTABJISIONIEH SBIISAETCS pas3jel
«ONEeKTpOAMHAMUKA», TaK Kak OOJBIIMHCTBO Mpodeccuil M CcrnenualbHOCTEH,
OTHOCSIIUXCS K 3TOMY NMPO(HITIO, CBA3AHBI C SJICKTPOTEXHUKON U DJIEKTPOHUKOH.

Conepxanue y4eOHOM MHUCIMIUIMHBI, peaTu3yeMoe TMpU TOATOTOBKE
oOydaronuxcss 1o MpodeccusM | CHEIUATBHOCTSAM €CTECTBEHHO-HAYYHOTO
npodunas TpodeccuoHaTbHOrO0 00pa30oBaHUsl, HE HUMEET SIBHO BBIPAXXEHHOMU
npo@UIBHOM  COCTaBIAIONIICH, Tak Kak mnOpodeccud U CHEeHUaIbHOCTH,
OTHOCSIIUECS K 3TOMY TIpoduiito oOy4eHus, He UMEIOT MPEUMYIIECTBEHHOM CBS3H
C TeM WIH WHBIM pazfenoM ¢usuku. OIHAKO B 3aBHCHUMOCTH OT MOJy4aeMou
npodeccunn CIIO wnm cnemmansHoctd CIIO B pamkax €cTECTBEHHO-HAy4YHOIO
npoduis mpodecCuoHaTBLHOTO 00pa30BaHMS IMOBBIIICHHOC BHUMAHUE MOYKET OBITh
yACNEeHO u3yueHuto pazaena «MomekynapHas ¢usnuka. TepMoauHaMuKay,
OTIIEIBHBIX TEM pazziena «DJIEKTPOAMHAMUKa» U OCOOEHHO TEM 3KOJOTHYECKOTO
COJIEpKaHusl, MPUCYTCTBYIONINX MOYTH B KaXKIOM pasere.

Teopernyeckue cBeaeHUS MO (HUUKE MOMOJHSIOTCS JIEMOHCTPAIMSIMU U
71a60paTOPHBIMHU pabOTaMH.

Nzydyenne o006meoOpa3oBaTebHON yuyeOHOM — AUCHMIUIUHBI  «DU3UKay
3aBepIaeTcs MoJBECHUEM UTOTOB B (popme mudpepeHImpoBaHHOTO 3a4eTa WIn
HK3aME€Ha B paMKax MPOMEXXYTOUYHOM aTTECTallMU CTYJAEHTOB B MPOLECCE OCBOCHUS
OIIOII CTIO ¢ nonyuenuem cpennero obiiero oopazopanus (IITTKPC, ITITICC3)1.



MECTO YUYEBHOM JUCIIATIJINHBI B YYEBHOM ILJIAHE

VYyebnas pucturumbaa «®DPusnkay SBIAETCS YUYEOHBIM TIPEIMETOM TIO
BbIOOPY M3 00s3aTenbHOM mpenMeTHo obmactu «EctectBennbie Haykmy DPI'OC
cpeaHero ooiiero oopa3oBaHus.

B npodeccruonanbHbix 00pa3oBaTENbHBIX OPraHU3aAlUAX, PEATU3YIOIMIUX
o0pa3oBaTeNbHyI0 MporpaMMmy cpelHero oOmiero oOpa3oBaHUsS B IIpenenax
ocoenust OIIOII CIIO na 6a3e ocHOBHOro o0miero ooOpazoBaHus, ydyeOHas
mucuuiuinHa «Pusnka» u3ydaercs B 00I1e00pa3oBaTEIbHOM ILHKIE Y4eOHOTO
mwiana OIIOIT CIIO na 6a3e oCHOBHOTO 0OIEro 0Opa3oBaHUSl C MOJIYYECHHUEM
cpennero obmero oopazosanus (IIIIKPC, ITIICC3).

B yuebnbix mmanax [ITIKPC, IINICC3 wmecto y4eOHOW JIUCHUILIMHBI
«Dusuka» — B coctaBe 0011e00pa30BaTEIbHBIX YUEOHBIX TUCUUILIMH MO BHIOODY,
dbopmupyeMbIX U3 00s3aTeNbHBIX TIpeaMeTHbIX o0nacteit DI'OC cpennero oduiero
oOpazoBanus, st npodeccuit CIIO u cnennansuocteit CIIO cooTBETCTBYIONIETO
npodust mpodhecCHOHATBHOTO 00pa30BaHUsI.

PE3YJBbTATHI OCBOEHUS YYEBHOM JUCIUILIUHBI

OcBoeHHME colepKaHUs Y4eOHOW JUCHUIIIMHBI «Du3nka» obecrneunBaeT

JTOCTHKEHUE CTYJIEHTaMH CIICIYIOIINX Pe3yJbTaTOB:
v IuYHOCMHbIX:

— YyBCTBO TOPJOCTH U YBWKEHUS K MCTOPHUM M  JOCTHKEHHUSIM
OTCUYECTBEHHON (U3MUYECKOM Hayku; (U3UYECKH TpaMOTHOE IIOBEJACHHE B
po(ECCUOHAIBHON AEATENbHOCTH M OBITY NpU OOpallleHuu ¢ MpudopamMu u
YCTPOMCTBAMU;

— TOTOBHOCTH K MPOAOHKCHUIO 00pa30BaHUS W TOBBIMICHHUS KBATH()UKAITUN
B M30paHHO# Npo(dheCCHOHATBLHON NeITeTbHOCTH U OOBEKTHBHOE OCO3HAHUE POJIU
(bU3UIECKUX KOMIICTCHIIHHN B 3TOM;

— YMEHHE HCIIOIh30BaTh JOCTHKEHUS COBPEMEHHOW (PH3MYECKON HAYKH H
(GU3UMYECKUX TEXHOJOTHUH JUIsl TIOBBIMICHUS COOCTBEHHOTO HHTEIIEKTYaIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuoHaIbHOM eITeTbHOCTH,

— YMEHHE CaMOCTOSTEILHO JTIOOBIBATh HOBBIC JJIsI ce0s1 (DU3MUCSCKHUE 3HAHUS,
HCIIOJIB3YS IJISL TOTO JOCTYIHBIC ICTOYHUKN UH(POPMAITUH;

—YMEHHUE BBICTpAUBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIIICHHS B KOMaHJIC IO
pelIeHnIo O0IINX 3a/1a4;

— yMEHHUE YIpPaBJsATh CBOEH IMO3HABATEIBHOU NESTEIBHOCTHIO, TPOBOIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO HHTEIICKTYaJIbHOTO Pa3BUTHS,

v’ Mmemanpeomemmuvix:

— WCIIOJIb30BAHUE PA3JIMYHBIX BUIOB TMO3HABATEIBLHOU JCSITCIHHOCTH IS
pemeHuss (QU3MYECKUX 3a/1ad, TPUMEHEHHUE OCHOBHBIX METOJOB ITO3HAHMSI
(HaOrOIeHNST OTMCAHMSI, U3MEPEHUs, SKCIICPUMEHTA) I M3YUYCHHUS Pa3IMYHBIX
CTOPOH OKPYXKaOIIEN JEUCTBUTEIIBHOCTH;

— HCIIOJh30BaHUE OCHOBHBIX HWHTEIUICKTYaJbHBIX OIEpaIluii: IMOCTaHOBKH
3aauu, (HOPMYJTUPOBAHUS THUIOTE3, aHAIM3a U CHHTE3a, CPAaBHEHHUS, 0000IIEHNS,
CHUCTEMAaTH3aIlMH, BBISIBIICHUS IPUYNHHO-CICACTBEHHBIX CBS3EH, ITOMCKA aHAJIOTOB,
dbopMyTUpOBaHMS BBIBOJIOB I HW3YUYEHUS PAa3IUYHBIX CTOPOH (PU3MUECKHUX



OOBEKTOB, SIBICHUA M TPOIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOIUMOCTD
CTAJIKUBAThCA B MPo(eccrnoHalIbHOM cdepe;

— YMEHHME T€HEpUpOBaTh UAEHU U ONpPEAEIATh CPEACTBA, HEOOXOAUMBIE IJIs
UX peasIn3alny;

— YMEHME WHCIOJNb30BaThb PA3JIMYHbIE HCTOYHUKH JJIs  IOJY4YECHHUS
¢uznyeckoil uHpOpMaLMU, OLIEHUBATH €€ T0CTOBEPHOCTD;

— YMEHHUE aHAJIM3UPOBaTh W NPEIACTABIATh HMH(OPMALMIO B Pa3IUYHBIX
BUJIAX;

— yMeHHE TMyOJMYHO  TPEACTABIATh  PE3yJAbTaTbl  COOCTBEHHOTO
VCCJIEIOBAHMSI, BECTH JUCKYCCHH, IOCTYIIHO U FAPMOHHUYHO COYETAas COAEPIKAHHE
U GOpPMBI MPEACTaBIAEMON HHPOpMALINH;

v’ npeomemmuix:

— c(opMHpPOBAaHHOCTH MPEJCTABICHUH O poinu U MecTe (U3UKH B
COBpPEMEHHOM HAy4yHOW KapTUHE MHpa; MOHUMAHHE (PU3NUECKONW CYIIHOCTU
HaOmogaeMplx Bo BceneHHoll sBieHu#, ponn (U3UKM B (OPMUPOBAHUU
Kpyrozopa " (yHKIHOHAJIBHOM TPaMOTHOCTH 4EJOBEKa JJii pElICHUs
IPAKTUYECKUX 3a7ay;

—  BJAQJCHHE  OCHOBOIIOJIATAIOIIMMHM  (PU3NYECKUMHU  HOHITHUSIMH,
3aKOHOMEPHOCTSIMHM, 3aKOHaMU M  TEOPUSMH; YBEPEHHOE HCIOJb30BaHUE
($u3NYECKO TEPMUHOJIOTUU U CUMBOJIMKHY;

—— BIIQJICHHE OCHOBHBIMH METOJaMU HAYyYHOTO MO3HAHUS, HCIIOIb3yEMbIMU
B (pu3nke: HAOMIOICHUEM, OITUCAHUEM, U3MEPEHHUEM, IKCIIEPUMEHTOM;

— yMmeHusi 00palaThiBaTh pe3yibTaTbl HM3MEPEHHH, OOHapYKUBaTh
3aBHCHMOCTb

Mexay (PU3HMUECKUMU BEIMYHMHAMH, OOBSICHATH MOTYYCHHBIC PE3yJIbTaThl U
JIeNaTh BBIBOIBI,

— c()OpMHPOBAHHOCTh YMEHUS peliaTh (PU3NUECKUE 3a/1a4u;

— c(opMHpPOBAaHHOCT, YMEHHUSI TNPUMEHATH I[OJNy4YEHHbIE 3HAHUS IUIs
OOBSICHEHHMsSI ~ yCJIOBUM MpOTEeKaHWs (PU3MUECKUX SBJICHUM B  IPUPOJE,
npodeccuoHanbHOM chepe UM I NPUHATUS TNPAKTUUECKUX pEHIeHUH B
MMOBCEIHEBHOM KU3HH;

— c(hopMHUPOBAHHOCTH COOCTBEHHOM IMO3UITUH 110 OTHOIICHUIO K (PU3HUECKOM
uH(pOpMaIny, MOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB.

COJIEP)KAHUE YYEBHOM JUCIUITIINHBI

BBenenue

®uznka — pyHIaMeHTaIbHas HayKa O MPUpPOJIE.

EcrecTBeHHO-HAy4HBI METOJ TO3HAHHUSA, €r0 BO3MOKHOCTH M TPaHMIIbI
MIPUMEHUMOCTH. OKCIIEPUMEHT M TEOpPUS B NPOLECCE ITO3HAHUS IPUPOBI.
MopnenupoBanue (U3MYECKUX SBICHUW M TpoleccoB. Ponb sKkcnepuMeHTa u
TEOPUHU B Ipolecce MOo3HaHuA npupoasl. dusnyeckas BenuunHa. llorpemnoctu
u3MepeHuil puznuecknx BenuuuH. Ou3nyeckue 3aKOHbI. [ paHUIbl MPUMEHUMOCTH
busznueckux 3akoHOB. [loHsATHE O PU3MUECKON KapTHHE MUpa. 3HaUYeHUE (PU3UKH
nipu ocBoenuu npodeccuit CI1O u cnenmansrocteit CIIO.



1. Mexanuka

Kunematuka. Mexannueckoe asmxenue. [lepememenue. Ilyts. CxkopocTb.
PaBHOMEpHOE TpsAMOIMHENHOE JBWXXEHHE. YCKOopeHue. PaBHomepeMeHHOe
npsiMoJiHeHoe aBrxkeHne. CBoboaHOoe majneHue. JIBikeHue Tena, OpOIIeHHOTO
MO/, YIJIOM K TOpU30HTY. PaBHOMEpHOE ABUKEHHE IO OKPYKHOCTH.

3akonbl mMexannkun Hbrorona. Ilepseiii 3akoH Herorona. Cuia. Macca.
Nmnynbec. Bropoi 3akoH HptoToHa. OCHOBHOW 3aKOH KJIACCUYECKOM AMHAMHKHU.
Tpernii 3akoH HproTOHA. 3aKOH BCEMHPHOTO TATOTEHUs. [ paBUTAMOHHOE IIOJIE.
Cuna Tsxect. Bec. CriocoObl n3mepenust Mmacchl Teil. CUiibl B MEXaHHKE.

3aKoHBI COXpaHEeHHMS] B MeXaHHKe. 3aKOH COXPAaHEHUS HWMITYJIbCa.
PeaktuBHOE nBmkeHne. Pabora cuibl. PaboTa moTeHIHMANbHBIX CH. MOIIHOCTE.
Ouneprus. Kunernueckast sHeprus. [loTeHnuanbHas 3Heprus. 3aKOH COXpaHEHUs
MEXaHUYECKOM sHepruu. [[puMeHeHrne 3aKOHOB COXPaHCHMUSL.

Jlemoncmpayuu

3aBUCUMOCTb TPAEKTOPUU OT BBIOOpPA CUCTEMBI OTCUETA.

Buibl MEXaHMYECKOTO JIBUKEHUS.

3aBUCHUMOCTh YCKOPEHHUS Te€Ja OT €r0 MacChl M CHJbI, JEHCTBYIOIIEHM Ha
TEJI0.

CiioxeHune cuil.

PaBeHCTBO ¥ TIPOTUBOIIOJIOKHOCTH HAIIPABJICHUS CUJI JEUCTBUS U
IIPOTUBOICUCTBUSL.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMALIIH.

Cuuibl TpeHus.

HesecomocTs.

PeakTuBHOE NBUXKEHUE.

[lepexoa NOTEHIMAILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Jlabopamopnwie pabomut

HccnenoBanne nqerxkeHus Tea MO AEMCTBUEM IOCTOSTHHOW CHUJIBL.

N3yyeHune 3aKk0Ha COXpaHEHUS UMITYJIbCA.

CoxpaHeHre MEXaHWYECKOW SHEpPruu MpH ABWKEHUM Tejla MOoJ JEHCTBUEM
CHJI TSDKECTU U YIIPYTOCTH.

CpaBHeHue pabOThl CHJIBI C U3MEHEHHEM KMHETUYECKOM SHEpruu Tena.

N3ydyenne 3aKOHOB COXpaHEHHs Ha IpUMEpPEe yAapa IIApOB U
0QJUTUCTUYECKOTO MasITHUKA.

2. OCHOBBI MOJIEKYJISIPHOI (PU3MKH M TEPMOTUHAMUKH

OCHOBBI MOJICKYJISIDHO-KMHETHYEeCKOM Teopuu. MWaeanbHbI ras.
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. Pasmepsl n macca
MOJIEKYJlT M artoMoB. bpoyHoBckoe nBwxkenue. Auddysua. Cunsl U sHEprus
MEXMOJICKYJIIPHOTO B3auMojieiicTBusA. CTpoeHHe Ta3000pa3HbIX, XKHUAKUX U
TBepAbIX Tesn. CKOPOCTH ABMIKEHHSI MOJIEKYJT U MX WU3MepeHue. WeanbHblid ras.
[aBnenne raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH Ta30B.
Temneparypa u ee wu3MepeHue. [a3oBble 3aKOHbl. AOCOJIOTHBIA  HYJIb
Temreparypol. TepMoaguHaMuyecKas IIKajga TEMIEPATypbl. Y paBHEHUE COCTOSHUS
UJIeaJbHOrO ra3a. MoJsipHas ra3oBas IOCTOSIHHASL.

OcHoBbl  TepMoaMHAMHUKHM. OCHOBHBIE TIOHATHS W OINPEACICHUS.
BryTpeHnsist sHeprusi cucteMbl. BHyTpeHHss sHepTHs uaeaabHoro raza. Padora u



TEIUIOTa Kak (popMbl iepesaun SHepruu. TemnoeMKocTb. Y 1eNbHas TeIIOEMKOCTb.
VYpaBHenue TtersioBoro Oananca. IlepBoe Hadano TepMOAMHAMUKU. ATuabaTHBIN
npouecc. [Ipunuun npeiictBus TemioBoil mamuubl. KIIJ[ TermoBoro asuraresns.
Bropoe Hauanmo TepmMoauMHAaMUKU. TepMOOMHaMHMUYECKas IIKajga TEeMIEPaTyp.
XonoaunbHble MalMHEL. TernoBelie ABuraTend. OxpaHa OpUpPOIbIL.

CaoiictBa nmapoB. lcnapenue u xoHjaeHcauus. HacbleHHbIH map U €ro
CBOMCTBAa. AOCONIOTHAasE W OTHOCUTENIbHAs BIAXXHOCTh BO3Ayxa. [0dYKa pOCHI.
Kunenue. 3aBHCUMOCTh TEMIIEpATypbl KUMIEHUs OT AaBieHus. lleperpeTsiii map u
€r0 HUCIIOJIb30BAaHNE B TEXHHUKE.

CaoiicTBa Kuakocreil. XapakTepUCTHKA JKUJIKOTO COCTOSIHHS BEIECTBA.
[ToBEpXHOCTHBIN CIIOM XKUAKOCTH. DHEPIHsl MOBEPXHOCTHOTO CJIOs. SIBIEHUS Ha
TPaHULE KUIKOCTH C TBEPABIM TeJIOM. KanuiusipHbIe SBIECHUS.

CaoiicTBa TBepAbIX Tes. XapaKTEPUCTHKA TBEPJOTO COCTOSHUS BEIIECTBA.
VYupyrue cBoiicTBa TBepAbIX Ted. 3akoH ['yka. MexaHuueckue CBOMCTBA TBEPIBIX
ten. TermmoBoe pacmMpeHwe TBEpAbIX Tel W kuakocrer. [lmaBnenune wu
KPHUCTAJUIA3ALAS.

Jlemoncmpayuu

JIBu>keHre OpOYHOBCKUX YaCTHII.

Huddysus.

N3MeHenune naBiieHUA ra3a ¢ U3MEHEHUEM TEMIIEPATYpPhl IPU ITOCTOSTHHOM
o0OBeMe.

N3otepmuyeckuii 1 n300apHbBIN MTPOLIECCHI.

N3meHeHne BHyTPEHHEW SHEPTUH TEJ PU COBEPIICHUH padOTBHI.

Mojenu TenIoBbIX ABUTATENIEH.

Kunenne Bobl Ipy NOHMKEHHOM JABIICHUH.

IIcuxpomerp u TUrpomerp.

SIBiIeHNsI HOBEPXHOCTHOI'O HATSKEHUS U CMAYUBAHMUSL.

Kpucrannsl, amopdHble BelecTBa, KUAKOKPUCTALTNYECKUE TENA.

Jlabopamopnuie pabomut

N3MepeHne BIaKHOCTH BO3yXa.

N3MepeHne MoBEpXHOCTHOTO HATSHKEHUS KUIKOCTH.

HabGnrogenue npouecca KpucTamid3aiu.

N3yuenune aedopmanviv pacTsKEHUS.

N3ydenue TeninoBoro pacMpeHus: TBEPIbIX TEIL.

N3ydyenne ocoOEHHOCTEHN TEIJIOBOTO PaCIIUPEHHSI BOIBI.

3. DJ1eKTPOAMHAMHUKA

JJleKTpU4YecKoe MmoJie. DICKTPUUECKUE 3apsibl. 3aKOH COXpaHEHUs 3apsia.
3akoH Kymona. Onektpuueckoe mnose. HanpsykeHHOCTh 3JEKTPHUYECKOTO TMOJIA.
[MpuHun cynepro3unuu mojeil. Pabora cuia  3I€KTpOCTaTUYECKOro  MOJIS.
[Torennman. Pa3HOCTh NMOTEHIMAIOB. DKBUIOTEHIHUAIBHbBIE TOBEPXHOCTH. CBS3b
MEXIY HaIpsSHKEHHOCTBIO M PA3HOCTBIO IMOTEHLHUAJIOB 3JEKTPUYECKOTO TOJIS.
JusnexTpuku B anekTpudeckoM nose. [onsgpuzanus nusnexktpukoB. [IpoBogHuku
B aniekTpuueckoM noje. Konaencaropel. CoenHeHne KOHAEHCATOPOB B OaTapero.
OHeprus 3apsHKEHHOT0 KOHAEHCATOpa. DHEPIUs 3JIEKTPUUYECKOTO MOJIS.

3aKoHBI MOCTOSIHHOIO TOKA. Y CJI0BHUS, HEOOXOAUMBIE JIJISI BOSHUKHOBEHUS
Y TIOJIJIEPKAHUS DIIEKTPUUECKOro Toka. Cuiia Toka U IJIOTHOCTh TOKa. 3akoH Oma



st ygactka 1enu 6e3 DJ1C. 3aBUCHMOCTH AJEKTPUYECKOTO COMPOTUBIICHHS OT
Marepuala, JJIMHbI U IUIOIIAIH MOMEPEYHOTO CEYEHUs MPOBOAHUKA. 3aBUCUMOCTh
AIEKTPUYECKOTO CONPOTUBJICHUS IPOBOJHUKOB oT TEMIEPATYPHI.
DNEKTpOJBIKYIAas CUJa MCTOYHMKA Toka. 3akoH Owma s MOJIHOM IIemHu.
Coenunenue nMpoBOAHUKOB. COeTMHEHUE UCTOYHUKOB 3JIEKTPUUYECKON PHEPTUM B
Oarapero. 3akoH [[xoyns — Jlenma. Pabota u MOIIHOCTH 3JEKTPUYECKOTO TOKA.
TeroBoe nelicTBUE TOKA.

DJIeKTPpUYECKH TOK B MOJynpoBoaHuKax. CoOCTBEHHAs MPOBOJAMMOCTD
MOJIyIIPOBOJHUKOB. [101ynpoBOIHUKOBBIE TPUOOPHI.

MarnurHoe mnojse. BexTop HWHIAYKIMM MAarHuTHOro mnoiid. Jlencrsue
MAarHMTHOTO TOJii Ha MPSIMOJIMHEHHBINM MNPOBOJHUK C TOKOM. 3akoH Awmiriepa.
B3aumoneiictBue TOKOB. MarHutHeli TOTOK. PaboTa mo mnepeMenieHuo
MIPOBOJHUKA C TOKOM B MAarHUTHOM Tosie. JlelicTBUE MAarHUTHOIO IMOJS Ha
neokymmics  3apsg.  Cuna  Jlopenna. OmpegeneHue  yJIeNnbHOro — 3a-psija.
Yckopurenu 3apsKEHHBIX YaCTHIL.

JJIeKTPOMATHUTHASI HHAYKIUSA. DJIEKTPOMarHuTHas MHAyKIus. Buxpesoe
anekTpuueckoe noje. CaMOMHIYKIUS. DHEpPrusi MarHuTHoro noss. IIpumenenue
OMMU. Tpanchopmarop.

Hemoncmpayuu

B3anmoneiicTBre 3apsKEHHBIX TEIL.

[IpOBOJHUKH B AIEKTPUYECKOM MOJIE.

JIMBAEKTPUKU B AJIEKTPUUECKOM TIOJIE.

Konpgencaropsr.

TennoBoe AEMCTBUE STEKTPUUECKOTO TOKA.

CoOcTBeHHas U MPUMECHAs! MPOBOAUMOCTD MOTYTPOBOHUKOB.

[ToJryIpOBOTHUKOBBIN TUO.

Tpanzucrop.

OneIT Dpcrena.

B3anmoneiicTBre MPOBOJHUKOB C TOKAMH.

OTKJIOHEHHE 3JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM IOJIEM.

DIIEKTPOJBUTATEND.

DNeKTpOU3MEpUTENbHBIE TPUOOPHI.

DJIEKTpOMarHuTHasl MH Ty KIIHSI.

OmnebiTer @apanes.

3aBucumocth J/JJC caMOMHIYKIMH OT CKOPOCTA M3MEHEHUS CHUJIBI TOKa U
WHIYKTUBHOCTHU ITPOBOAHUKA.

PaboTa snexkrporeneparopa.

Tpancdopmarop.

Jlabopamopnwie pabomut

N3yuenne 3akona Owma Mg ydacTKa LENH, MOCIEAOBATEIbHOIO U
NapajuieIbHOTO COeIMHEHUS IPOBOTHUKOB.

N3yuenue 3akoHa Oma 1715 OJIHOM LIENH.

N3yueHune sSBICHUS 3JIEKTPOMAarHUTHON MHIYKLUH.

Onpenencare Kod(hPUIMEHTa TOJE3HOTO ACHCTBHS  DJICKTPHUECKOTO
YalHUKA.

Onpenenenre TeMnepaTypbl HUTH JaMITbl HaKaJIMBaHUS.

Onpenenenne JOJIC W BHYTPEHHErO  CONPOTUBICHHUS  MCTOYHHKA
HaIpPsHKEHUS.



4. KoJie0aHuAa ¥ BOJTHBI

Mexannueckue koJjiedanus. KonebartenbHoe nBmwkeHue. [ apMoHHUYECKHe
kosjebanus. CBoOOMHBIE MexaHWueckue kosieOaHus. JIMHEiHble MeXaHWYeCKHe
KoJiebarenbHble cucTeMbl. [IpeBpaliienue 3Hepruu npu KoJiedaTeIbHOM JIBUKEHUU.
CBoOoaHbIe  3aTyxamollMe  MeXaHWdeckue  KosnebGaHus.  BbIHYy»XIeHHbIE
MEXaHUYECKUE KOJIeOaHus.

Mexanuveckue  BOJIHBL.  [lomepeyHble W OPOJOJBHBIE  BOJIHBL.
XapakTepUCTUKH BOJHBI. YpaBHEHHE IJIOCKOW Oeryiel BoiHbl. MHTEpdepeHnns
BosiH. llonatue o mudpakiuuu BOJAH. 3BYKOBBIE BOJIHBIL. YJBTPa3ByK H €ro
IIPUMEHECHHUE.

DJIeKTPOMATHUTHBIe  KoJiedaHuss. CBOOOJHBIE  DIIEKTPOMArHUTHBIC
kojebanus. [lpeBpaiienre sHepruM B KOJIeOATETHHOM KOHTYpe. 3aTyXaroliue
AIIEKTPOMArHUTHbIE KOJeOaHHs. ['eHepaTop He3aTyXarolUX 3IIEKTPOMAarHUTHBIX
KojeOaHuil. BpIHyXIeHHbIE 3yeKTpuueckue KoneOanus. IlepemeHHBIH TOK.
['eneparop mnepeMeHHOro TOKa. EMKOCTHOE WHIYKTUBHOE COINPOTHUBIICHUS
MEPEMEHHOr0 ToKa. 3akoH Oma Uil 3NEKTPUYECKOM IENU IMEPEMEHHOr0 TOKa.
PaboTta u MouHOCTh mEepeMeHHoro Toka. ['eHeparopsl Toka. Tpancopmaropsl.
Toku  BbeicOKOM  uacToThl. [lomyueHme, Tiepemada W pacnpeacicHUE
AIIEKTPOIHEPTUH.

DJIeKTPOMATHUTHBIE BOJIHbI. DJICKTPOMAarHUTHOE TOJ€ KaK OCOOBIA BUJT
MaTepuu.  DJEKTpOMarHuTHbie  BoJHBL.  BuOpatop I'epma.  OTKpbITHIN
KojebarenbHbiit  KOHTYp. M3o6perenune pagmo A.C. IlomoBeim. Ilonstue o
panuocBssu. [[puMeHeHne 3IEKTPOMArHUTHBIX BOJIH.

Jlemoncmpayuu

CB0OO/IHBIC U BBIHYK/IEHHBIE MEXaHUUECKHE KOJICOaHU.

Pe3onanc.

OO6pazoBaHue U pacpOCTPAHEHUE YIIPYTHUX BOJIH.

YacroTa xoebaHuii 1 BRICOTA TOHA 3BYKA.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcumworpaMma NEPEMEHHOTO TOKA.

KonnencaTop B ienu nepeMeHHOro TOKa.

Karymka nHIyKTUBHOCTH B LIENU MEPEMEHHOTO TOKA.

Pe3onaHc B mociieoBaTenbHON IENMU NEPEMEHHOTO TOKA.

N3nydyenne u npueM 3J€KTPOMAarHUTHBIX BOJIH.

Pagnocss3sb.

Jlabopamopnuie pabomut

N3yuenne 3aBUCUMOCTH Tiepuoja KoJeOaHW HUTSHOTO (MM MPYKHUHHOTO)
MasiTHUKA OT JUIMHBI HUTH (MJIA MacChl Tpy3a).

NHayKTHBHBIE U EMKOCTHOE COMTPOTHUBIICHHS B IIEMTH MIEPEMEHHOTO TOKa

5. OnTuka

IIpupoaa cBera. CKOpOCTh pacpoOCTpaHEHHUs CBETA. 3aKOHBI OTPAXKEHUS U
npenoMiieHus ceeta. [lonHoe orpaxkenue. JIun3pl. ['1a3 kak onTuyeckas cucrema.
OnTtuyeckue mpruodopHI.



BoaHoBble cBoiicTBa cBera. lutepdepenuus cBera. KorepeHTHOCTH
CBETOBBIX JIyuel. MIHTepdepeHnns B TOHKUX MIeHKax. [10J0ckl paBHOW TONIIUHBIL.
Konbua Hetorona. Hcnonb3oBaHue uUHTEp(EpPEHIMM B HAyKe U TEXHUKE.
Hudpakius ceeta. Audpakuus Ha ey B HapajuieabHbIX Tydax. Judpakinuonnas
pemetka. [lonstue o romorpadguu. Ilomspuzanusi MOMEPEYHBIX  BOJH.
[Tossipusanus ceeta. JIBoriHOE syuenpenomiieHue. [lomapounasl. Jucnepeus ceera.
Buner  cnektpos. CrekTpsl  HCITyCKaHHS. CrexkTpsl  IOTJIOIICHMS.
YnbpTpaduoneroBoe U uH(PpakpacHoe wu3mydeHus. PeHTreHoBckue myun. Wx
IIPUPOAA U CBOKCTBA.

Hemoncmpayuu

3aKOHBI OTPAKEHUS U IIPEIIOMIICHUS CBETA.

[lonHOE BHYTpEHHEE OTPAKEHUE.

OnTrueckue npuoOopsl.

WnTtepdepenmus creta.

Hudpakuus cera.

[Tonmapu3zanus ceera.

[TomyyeHue cekTpa ¢ IOMOLIBIO ITPU3MBI.

[Tonyuyenue cekTpa ¢ MOMOIIbI0 AUPPAKIUOHHON PEHIETKH.

CnekTpocKoIl.

Jlabopamopnuie pabomut

N3yueHnune n300pakeHus MPeMETOB B TOHKOM JIMH3E.

N3yuenue unTeppepeHnu 1 1udpakium cBeTa.

['pagynpoBKa CHEKTPOCKOIA M ONpPENEIECHUE JIIMHBI BOJHBI CIIEKTPATIBbHBIX
JUHUH.

6. D1eMeHTbI KBAHTOBOW (PU3NKH

KBanroBass onrtuka. KBantoBas rumnore3a [lmanka. dotonsl. BHeniHwuii
doToanexkrpuueckuii 3¢ dext. Buytpennuii poroaddext. Turbl GoTo371€MEHTOB.

®dusuka aroma. Pa3zBuTme B3MVISIAOB HAa  CTPOEHUE  BEIIECTBA.
3aKOHOMEPHOCTH B AaTOMHBIX CHEKTpax Bojopoaa. faepHas MoAENIb aroma.
Omneitel  O.Pe3epdopna. Monens atoma Boaopona no H.bopy. KsanrtoBble
TE€HEepPaTOPHI.

du3MKa aroMHOro siapa. FEcTecTBeHHass pPaguOaKTUBHOCTh. 3aKOH
paaroakTUBHOTO pactanga. CrocoObl HAOMIOJAEHUS M PETHCTPAllUU 3apsSKEHHBIX
yactuill. Jddexr BaBumoBa — YepenkoBa. Ctpoenue aromHoro smapa. Jedexr
MAaCChl, DHEPrusi CBA3U W YCTOMYMBOCTh ATOMHBIX SAEp. SIIEepHBIE pEaKIUH.
HckyccTBeHHass paJHOAaKTUBHOCTh. Jlenenue Ttsokenbix saep. Llenmnas saepHas
peakuus. Ympasisemas uenHas peakuus. ApepHeii peakrtop. Ilo-myuenue
pPaIMOAKTUBHBIX M30TONOB U MX NMpUMEHEHUE. buonorndeckoe neMcTBUE paguo-
AKTUBHBIX U3ITyYEHUI. DJIEMEHTAPHbBIC YaCTUIIHI.

Jemoncmpayuu

doTo3dheKT.

JInHenyaThle CIIEKTPhI Pa3JIMYHbIX BELIECTB.

N3nyuenue nazepa (KBAHTOBOTO T€HEPATOPA).

CYeTYnK MOHU3BUPYIOLINUX U3TyUCHUN.



7. JBOJIOLUA BCEJICHHON

Crtpoenue u pa3sutue Beesiennoii. Hama 3Be3nnas cucrema — ['anakTuka.
Hpyrue ramaktuku. beckoneunocts Bcenennout. Ilonstue o0 Kocmosiorum.
Pacummpsitomasicss Bceenennas. Mogens ropsiueit  Bceenennoil. CtpoeHune u
MIPOUCXOKICHHE | ATaKTHK.

JBosronms 3Be3l. I'mmore3a mnpoucxoxkaeHusi CoTHEYHOH CHCTEMBI.
Tepmosnepnslii cuntes3. [Ipobnema tepmosiaepHoit sHepreTuk. JHeprus CoaHua
¥ 3Be3/. DBooLUs 3Be3/1. IIponcxokIeHne COTHEYHON CUCTEMBI.

Jlemoncmpayuu

ConueuHnas cuctemMa (MOJAEIb).

dororpadun miaHeT, cAeNaHHbIe ¢ KOCMHUYECKHUX 30H/IOB.

Kapra JlyHb! u nuianer.

Ctpoenue u 3Bostonust BeenenHoil.

IIpuMmepHbIe TeMbI pepepaToB (IOKJIATOB),
HHIUBHUAYAJIbHBIX IPOCKTOB

* Anekcanap ['puropseBud CtoneToB — pyccKkuil GU3HK.

* Anexcannp CrenanoBuu IlomoB — pycckuil yueHblid, H300peTareib
panuo.

* AnbTEpHATUBHAS YHEPTETHKA.

* AKyCTHYECKHE CBOWCTBA ITOIYTIPOBOJHUKOB.

* Aunpe Mapu Amriiep — OCHOBOIIOJIOKHUK JIEKTPOIUHAMUKH.

* ACMHXPOHHBIN JIBUTATEb.

* AcTepousl.

* ACTpOHOMMS HalIUX JHEM.

* AtoMHas puzuka. M3otomnsl. [I[pumMeHeHne paguoakTUBHBIX H30TOIOB.

* beCKOHTaKTHBIE METOIBI KOHTPOJISI TEMIIEPATYPBI.

* bunosnspHeie TPaH3UCTOPHI.

* bopuc CemenoBuu SIko6u — ¢Gu3HK U U300peTaTeb.

* Benuuaiiime oTKpbITUS PUUKH.

* Buapl 3JeKTpUUYECKUX PAa3psIoB. DJIEKTPUUECKUE paspsiibl Ha CIy)kOe
YeJI0BEKA.

* Biusinue nedextoB Ha (prU3nUecCKue CBOMCTBA KPUCTAJLIOB.

» BcenleHHas U TEMHAsi MaTEpUsL.

 ["asimnieo ["anuiieit — ocHOBATEb TOYHOI'O €CTECTBO3HAHUS.

* 'onorpadus u ee npuMeHeHue.

e JIBM>KEHUE Tella IEPEMEHHON MACCHI.

* ludpakius B HaIIeH KU3HU.

* Kunkue kpucTamibl.

* 3akonbl Kupxroda a1t 57eKTpUIeCcKOi e,

* 3aKOHBI COXPaHEHUS B MEXaHUKE.

* 3HaueHue OTKpbITHI ["anumes.

* Urops BacunbeBnu KypuaTtoB — (Qu3uk, opraHu3aTop aTOMHON HayKu U
TEXHUKH.

* lcaak HproTOH — co3/aTenp KIIacCHIeCKOr (PU3HKH.



* Mcnosib30BaHue 3IIEKTPOIHEPTUU B TPAHCIIOPTE.

* Knaccudukanus u xapakTepUCTUKU SJIEMEHTAPHBIX YACTHII.

* KOoHCTpyKIIMOHHAs! TPOYHOCTh MATEPHUAJIA U €€ CBSA3b CO CTPYKTYPOH.

» KoHCTpyKIIHS ¥ BUJBI JIA3EPOB.

* Kpuosnexkrponuka (MUKPOIJIEKTPOHUKA U XOJION).

* JIazepHbI€ TEXHOJOTHH U UX HCIOJIb30BAaHHUE.

* Jleonapno na BuHun — y4eHbIi U u300peTaTeb.

* MarnutHble u3MepeHUs: (TMPUHIMITBI TOCTPOSHUS TPHOOPOB, CIIOCOOBI
U3MEpPCHUS

MarHUTHOTO TTOTOKA, MArHUTHON UHYKIIUH ).

* Maiikn ®apaneit — co3gaTesb y4eHHs 00 JIEKTPOMAarHUTHOM IOJIE.

* Makc [1mank.

* MeTo MEUYEHBIX aTOMOB.

* Metoasl HAOMIOJAEHUS W PETUCTpPAllMU PaJUOAKTUBHBIX HW3IIYyYEHUU U
YaCTHILI.

* MeTtoapl onpeAeneHus II0OTHOCTH.

* Muxann BacunbeBud JIOMOHOCOB — yU€HBIN SHUIMUKIIOIIEIUCT.

* Monenu aroma. OnbiT Pesepdopaa.

* MoneKyJIIpHO-KMHETHYECKAsl TEOPUS UACATIbHBIX Ia30B.

* MoJiHHsT — ra30BbId pa3psii B IPUPOJHBIX YCIOBUSX.

* HanotexHon0THd — MEXAUCHUILTIMHAPHAS 00JacTh (PyHIaMEHTAIBHOU U
MpUKIa-

HOM HAyKHU U TEXHUKH.

* Hukona Tecna: ®u3Hb U HEOOBIYAWHBIC OTKPBHITHS.

» Huxonait KonepHuk — co3aareins reIMOLeHTPUYECKOM CHCTEMBI MUPA.

* Hunwe Bop — oaun u3 co3pareneil CoBpeMeHHON (PU3UKHU.

* Hykneocunres Bo BeeneHHOM.

» O0bsacHeHre POTOCUHTE3A C TOUKH 3pEHUS (HU3UKH.

* OnTUYEeCKUE SBJIICHUS B IPUPOJIE.

* OTKpBITHE U TPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXITPOBOAUMOCTH.

* [IepeMeHHBIN 3JIEKTPUYECKUN TOK U €TI0 IPUMEHEHHE.

* [11a3Ma — 4eTBEPTOE COCTOSIHUE BEILECTBA.

* [Inanetsl CoONMHEYHOM CHCTEMBI.

* [TomynpOBOAHUKOBBIE JaTYUKHA TEMIIEPATYPHI.

* [[puMeHeHne )KUIKUX KPUCTAIIOB B MPOMBIIIIJICHHOCTH.

* [I[pumeHeHue sIAEpHBIX PEAKTOPOB.

* [Ipupona dpeppomaruerusma.

* [IpoGaeMbl PKOJIOTUH, CBSI3aHHBIE C UCIIOJIb30BAHUEM TEIIJIOBBIX MAIIIUH.

* [Ipou3BOACTBO, Epeaaya U UCIOJIb30BAHUE HIICKTPOIHEPTUH.

* [Ipoucxoxnenne COJIHEUHOW CHCTEMBI.

* [Ire30nmexTprueckuii 3P heKT ero mpuMeHeHue.

* Pa3zBuTHre CpelICTB CBSI3U U PAUO.

* PeakTuBHBIC JBUTATEIN U OCHOBBI PAOOTHI TETNIOBON MAIIHHBI.

* PelMKTOBOE U3ITyYEHHUE.

* PertrenoBckue syuu. ctopus otkpbitus. [Ipumenenne.

* PoxxzieHune 1 3BOMIOLINS 3BE3 .



* Posp K.O.1{10JKOBCKOTO B pa3BUTHH KOCMOHABTHKH.

» CBET — 2JIEKTPOMArHUTHas BOJIHA.

* Ceprein IlaBnoBuu KoponeB — KOHCTPYKTOp H  OpraHu3aTop
IIPOU3BOJICTBA PAKETHO-KOCMHYECKON TEXHUKH.

* CWJIBI TPEHUSL.

» CoBpeMEHHas CITyTHUKOBAs CBSI3b.

» CoBpeMeHHas (u3nyecKkas KapTHHA MUpa.

* CoBpeMEHHBIE CPEJCTBA CBA3H.

* CoJIHILIE — MCTOYHMK U3HU Ha 3eMIIE.

*TpancdopmaTopsi.



TEMATHYECKOE INTAHUPOBAHHUE

[Ipu  peanmuzauumm  cojepxaHus  00meoOpa3oBaTeNbHOM  yueOHOU
muctumuinHel «Pusnkay B mpenenax ocBoeHust OIIOIT CIIO na 6a3e 0CHOBHOTO
obmiero obpazoBaHus ¢ mojiydeHHeM cpeaHero obmiero oopazoBanus (ITTIKPC,
[MIICC3) makcuMaibHas yaeOHast Harpy3ka 00yJaroInuXcsl COCTaBIISICT:

e 10 crneruanpHOCTIM CIIO TexHomormyeckoro nmpoduns — 182 gaca, u3
HUX  ayadTopHas  (oOsi3aTenpHas) Harpy3ka  OOydYaloImuxcs,  BKIIOYas
naboparopubie paboTsl, — 121 dYac; BHeayAMTOpHas CaMOCTOsITENbHas padoTa
CTyaeHTOB — 61 yac.

TemaTrnuecKkui mjiaH

Koan4yecTBo 4acoB

Buj yueOHoit padoThl
TexHosmorn4ecKkuii npoPpmwib

AyaurtopHsle 3ausaTus. Coaep:xkaHue 00y4eHHust Cunenunaasnoctu CIIO
1. Beeneuue 3
2. Mexanuka 24
3. Monekynsipras ¢usuka. TepMoguHaMuKa 14
4. DnekTpoaMHaAMUKa 30
5. KonebGanus u BOJHBI 18
5. Ontuka 10
6. DneMeHThI KBAaHTOBOW (PU3UKHU 12
7. DBONIOIHUS BCEICHHOMN 10
HTroro: 121

Bueayoumopuaa camocmoamenvnan paboma
[ToaroroBka BRICTYIUICHUH 110 3aIaHHBIM TEMaM,
JOKJIaI0B, pedepaToB, 3cce, MHAUBHIYAILHOTO 61
MPOEKTA C UCTIOIBb30BaHNUEM HH(POPMAIIMOHHBIX
TEXHOJIOTUM U JP.

Hpomeofcymoumm ammecmauus 6 ¢0pM€ IK3ameHna

Bcero: | 182




[Ipu  peanmuzanmu  coiepaHusi  00meoOpa3oBaTeNbHON  ydeOHOU
mucrutinHbel «Pusuka» B mpenenax ocoeHus: OIIOIT CIIO na 6a3ze 0CHOBHOTO
oOmiero obpa3oBaHusl ¢ MojydeHHeM cpemnero odmiero obpazoanus (IITIKPC,
[MIICC3) makcumanbHas yueOHass Harpy3ka 00y4Jaronuxcsi COCTaBIISCT:

e 10 crnemuanbHocTH 35.02.16 — 121 wyaca, W3 HHUX ayJauTOpHAs
(oOs3aTenbHast) Harpy3ka oOyJarommxcsi, BKIo4as jgabopaTopHbie padoTel, — 121

qacC; BHCAYJUTOPHAA CaMOCTOATCIIbHAA pa60Ta CTYOCHTOB — 0 gac.

TemaTnuecKkn mjiaan

KoauuecTBO 4acoB

Bup y4yeOHoii padboThI
TexHosornueckuii npoQpuJib

AynurtopHble 3ansitus. Coaep:xanue 00yyeHHs Conennanbnoctu CIIO
1. BBenenue 3
2. Mexanuka 24
3. MonekynsipHas ¢usuka. TepmoanHaMuKa 14
4. DeKTpoIMHaMHKa 30
5. Konebanusi 1 BOJIHBI 18
5. OnTuka 10
6. DeMeHTHI KBAaHTOBOW (DM3UKH 12
7. DBOIIOIHUS BCEIICHHOMN 10
Hroro: 121

Bueayoumopuaa camocmoamenvnasn paboma
[ToaroTroBKa BHICTYIUJICHHH 110 33JaHHBIM TEMaM,
JIOKJIa70B, pedepaToB, 3¢Cce, MHIUBHUIYATLHOTO 0
MPOEKTa C UCMOIb30BaHUEM HUH(DOPMAIIMOHHBIX
TEXHOJIOTHI U JP.

Ilpomesrcymounas ammecmayus 6 popme rxzamena

Bcero: | 121




ECTECTBEHHOHAYYHBIN TPO®NUJIb TIPOPECCUOHAJIBHOI'O
OBPA30OBAHUA

[Ipu  peamusanuu  coiepxaHUs  00meoOpa3oBaTeNbHON  ydeOHOMU
mucuuruinabl «@usuka» B npeaenax ocBoeHusi OIIOIT CITO na 6a3e OCHOBHOTO
obmrero obpa3oBaHus ¢ mojiydeHHeM cpeaHero obmiero oopazoBanus (ITTIKPC,
[MIICC3) makcumanbHas yueOHast Harpy3ka 00y4aromnuxcsi COCTaBIISIET:

* o cneuunansHocTAM CIIO ectectBeHHOHay4yHOTO Mpodumist — 145 vacos,
U3 HUX ayauTopHas (oOs3aTenbHasl) Harpy3ka oOOydaroluxcs, BKIIIOYas
nabopaTopHble paboThl, — 97 4YacoB; BHEAyIUTOpHAas CaMOCTOATENbHas padoTa
cTyneHToB — 48 4acoB (0e3 caMOCTOSITENbHOM padOThl i CHEIUaTbHOCTH
«Berepunapus»)

TemaTnueckn mjiaad

Bup yueOHoi1 padoThI KoumnuecTBo yacos
AyautopHubie 3ausaTus. Coaepkanue 00y4eHust Cnenuaasnoctu CIIO

1. BBenenue 2 2
2.MexaHuka 20 20
3. MonekynspHas gusuka. TepmoauHaMuka 12 12
4. DneKkTpoguHaAMHKa 26 26
5. Konebanusi u BOJHBI 12 12
6. Onruka 8 8
/. DneMeHThbl KBAaHTOBOM (hH3UKHU 10 10
8. DBoJIIOIMS BCETICHHOM / 7

Hroro: 97 97

BHeayauTopHasi caMocTOsITe/IbHAs1 padoTa

[TonroroBka BBICTYIUIEHUH MO 33JJaHHBIM TEMAaM,
JOKJIaJIOB, pedepaToB, ICCe, HHANBUIYATLHOTO 48 i
MPOEKTa C MCIOIb30BaHNEM HH(POPMAITMOHHBIX
TEXHOJIOTUH U JIp.

Ilpomerxncymounas ammecmayus 6 popme oughgpepenyuposannozo 3auema
Bcero: | 145 | 97




XAPAKTEPUCTHKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTHU CTYAEHTOB

Conep:xxanue o0y4eHust

XapakTepuCcTHKA OCHOBHBIX BH/I0B JeATEJIbHOCTH CTY1¢HTOB
(Ha ypoBHe y4eOHBIX AelCTBHIH)

BBenenue

YMeHus NOCTaHOBKH LENEN NEATEIIbHOCTH, INIAHUPOBAHHUS
COOCTBECHHOM JICITCILHOCTH JJIs JOCTH KEHHS II0CTABICHHBIX
LeJyel, NpeIBUACHUS BO3MOXKHBIX pPE3yJIbTaTOB ATUX JEHCTBUH,
OPraHu3alMy CAMOKOHTPOJIA U OLIEHKH IOJyYEHHBIX PE3yJIbTaTOB.
Pa3ButHe crmocoOHOCTH SICHO ¥ TOYHO HM3JIaraTh CBOU MBICIIH,
JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PCHHSI, BOCIIPUHUMATE U
aHAJM3UPOBATh MHEHUS COOCCETHUKOB, ITPU3HABAs MIPABO IPYTOTO
YyeJIOBEKa Ha MHOE MHCHHE.

[IpousBenenue n3mepeHus GU3NIECKUX BEIIMUMH U OIICHKA
TPaHULIbI IOTPEMIHOCTEN U3MEPEHU.

[IpencraBneHue rpaHullbl MOTPEIIHOCTEN U3MEPEHUN MTPH
MOCTPOEHUHU TPAPUKOB.

YMeHHe BBICKa3bIBaTh THIOTE3RI 11 00BsICHEHNS HA0II0aEMBIX
SIBIICHUM.

YMeHue npeiaratb MOACIH SIBJICHU.

Yka3zaHue rpaHull TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB.
N3n0xeHne OCHOBHBIX NOJIOKEHUM COBPEMEHHOW HAyUYHOU
KapTUHBI MUpa.

[IpuBeneHre MpUMEPOB BIMSHUS OTKPBITHH B (PU3KKE HA
MPOTPECC B TEXHUKE U TEXHOJIOTUH MMPOU3BOICTBA.
Hcnons3zoBanne MHTEpHETA /11 TOMCKA MHGOPMAITIH

1. MEXAHUKA

Kunemaruka

[IpencraBieHre MEXaHUUECKOTO JABH)KEHUS TeJla ypPaBHEHUSIMU
3aBHCHUMOCTH KOOPJAMHAT U NMPOEKIUEN CKOPOCTU OT BPEMEHH.
[IpencraBieHne MEXaHUUECKOTO JBMKEHUS Tena rpadukamMu
3aBHCHUMOCTH KOOPJIMHAT U MPOEKIUEN CKOPOCTU OT BPEMEHH.
Omnpenenenne KOOpAUHAT MIPOUIEHHOTO MTyTH, CKOPOCTH U
YCKOpEHHUs Tella 1Mo rpadukam 3aBUCUMOCTH KOOPJMHAT U
MPOEKIMH CKOPOCTH OT BpeMeHU. OnpeeneHnne KoopJuHaT
IIPOMJIEHHOTO ITyTH, CKOPOCTH U YCKOPEHUS TeJla M0 yPaBHEHUSAM
3aBHCHUMOCTH KOOPJIMHAT U MPOEKINIl CKOPOCTU OT BPEMEHH.
ITpoBeneHne cpaBHUTENBHOIO aHAJIN3a PABHOMEPHOTO U
PaBHONEPEMEHHOTO IBUKEHHUIA.

VYka3aHue UCIIOJIb30BaHUS IOCTYIATEIBHOTO U BPAIaTEIbHOIO
JIBIDKEHUU B TEXHUKE.

[TproGperenue omnpiTa paboOThI B TPYTIIE C BBIIOJHEHHUEM
Pa3IMYHbIX COLIMATIBHBIX POJIEH.

Pa3paboTka BO3MOXKHON CUCTEMBI IEUCTBUN U KOHCTPYKIIUU
JUIS SKCIIEPUMEHTAIIBHOTO OIIPEIETICHHS] KHHEMATUUECKUX
BEJIMYHH.

[IpencraBiaenre HHGOPMALIUH O BUIaX JIBUKEHUS B BUJIE
TaOIUIBI

3aKoHBbI cOXpaHeHHs
B MEeXaHHKe

[IpumeneHne 3aKk0HA COXpaHEHUST UMITYJIbCA JIJIs1 BBIYMCIICHHS
M3MEHEHUHN CKOPOCTEN TeJ MPU UX B3aUMOJICUCTBUSIX.
N3mepenne paboThl CUIT M U3MEHEHNE KUHETHIECKON SHEPTHH
Tena.

Brruucnenue paboTsl CHT M HI3MEHEHHSI KHHETUYECKOW SHEPTUH
Tena.




Brruncnenue noTeHIMaIbHOM SHEPTUHU Tell B TPaBUTAIMOHHOM
oJe.

Onpenenenre NOTEHIUATBHOM SHEPTUU YIIPYTO
J1e(OpMHUPOBAHHOTO TeJIa 0 U3BECTHOH NeopManuu 1
YKECTKOCTH Tea.

[IpuMeHeHue 3aKk0oHA COXpaHEHUsI MEXaHUYECKON IHEPTUHU TTPU
pacueTrax pe3yJIbTaTOB B3aUMOICUCTBUMN TEJ IPaBUTAIMOHHBIMU
CHJIAMU U CUJIaMU yIIPYTOCTH.

VYkazanune rpanui IpUMCHUMOCTHU 3aKOHOB MCXAaHUKH.
VYka3zanue yueOHbIX IUCUUIUIMH, TPU U3YYEHUHU KOTOPBIX
MCIIOJIB3YIOTCS 3aKOHBI COXPaHEHUSI

2. OCHOBBI MOJIEKYJIAPHOM ®W3UKU U TEPMOJUHAMUKHA

OcHoBBI
MOJIEKYJISIPHOM
KHNHETUYeCKOil Teopum.
HNneaabHbIH ra3

BeinonHenue skcnepuMeHTOB, CIyKalux i 000CHOBAHUS
MOJIeKyJIsipHO-KuHeTuueckor teopun (MKT).

Pemenue 3a1a4 ¢ IpMMEHEHHEM OCHOBHOTO YPaBHEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH Ia30B.

OnpezneneHye napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHUU
Ha OCHOBaHUM YPaBHEHMsI COCTOSIHUS UJEAIbHOTO rasa.
OnpezneneHye napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHUU
U TIPOUCXOSIINX TporieccoB o rpadukam 3aucumoctu p (T),V
(T), p (V).

DKcrnepuMeHTallbHOE HccaenoBanue 3apucumocti p (T),

V(TD),p (V).

[IpencraBnenue B Buje rpapukoB U30XOPHOT0, H300apHOT0

1 U30TEPMUYECKOTO ITPOLIECCOB.

Brruucnenue cpeHell KHHETHYECKOM SHEPTUH TEIUIOBOTIO
JBUKEHMS MOJIEKYJI IO U3BECTHOM TEMIIEpaType BELLIECTBA.
Bricka3piBanue runote3 st 00bsCHEHUs HaOIr01aeMbIX
SIBJICHUU.

VYkazaHue rpaHull IpUMEHUMOCTH MOJENHU «UCaJIbHBIN raz» u
3akoHOB MKT

OcHOBBI
TePpMOAMHAMUKH

N3mepenne KoIMuecTBa TEIIOTHI B MPOIeccax TEIIoNepe1adn.
PacueT koaMuecTBa TEmI0ThI, HEOOXOAUMOTO Il OCYIECTBICHUS
3aJIaHHOTO Tpolecca ¢ Temonepenayden. Pacuer nuamenenus
BHYTPEHHEH 3HEPruM Tell, paboThl U MEepeJaHHOTO KOJIMYECTBa
TEIJIOTHI C UCIIOJIB30BAHUEM IIEPBOT0O 3aKOHA TEPMOAMHAMUKH.
Pacuet paboTbl, COBEpIIEHHOM ra30M, 10 rpaduKy 3aBUCUMOCTH P
(V).

Beruucnenue paboThl rasa, COBepIIeHHONW P U3MEHEHU U
COCTOSIHMA 110 3aMKHyTOMY uKiy. Beraucnenne KII/ npu
COBEpILEHUH ra30M pabOThI B IIpolieccax U3MEHEHUs COCTOSHUS
10 3aMKHYTOMY LIUKITy. OOBbsICHEHHE TPUHIIUIIOB JEHCTBHS
TEIUIOBBIX MaIIXH. JleMoHCcTparus poiau pU3NKH B CO3/1aHUU U
COBEPILECHCTBOBAHUY TEIUIOBBIX JIBUTATEIIEH.

W3noxeHne CyTH 9KOJIOTHYECKUX MPOoOIeM, 00YCIOBIEHHBIX
paboToi TEIUIOBBIX ABUTATENEH U MPEII0KEHUE IMyTH UX
peLieHus.

Vka3zaHue rpaHul] IpUMEHUMOCTH 3aKOHOB TEPMOJUHAMHUKH.
YMeHue BECTH IUAJIOT, BBICIYIINBATh MHEHHUE OIIIOHEHTA,
y4acTBOBaTh B JUCKYCCUHU, OTKPBITO BBIPAKATh U OTCTAUBATh
CBOIO TOYKY 3pPEHUS.

VYkazanue yueOHbIX AUCLUUILINH, IPU U3YYEHUH KOTOPBIX
UCMOJIB3YIOT YueOHbIH MaTeprai «OCHOBBI TEPMOIMHAMKI

CaoiicTBa napos,

I/I3MepeHHe BJIAXKHOCTH BO3JYyXa.




JKMAKOCTel, TBePAbIX
Te

Pacuyer koinuecTBa TEMIOTH, HEOOXOAUMOTIO I OCYILIECTBICHUS
Ipolrecca Iepexo/ia BEeIecTBa U3 OJJHOIO arperaTHOro COCTOSIHUS
B JIPyroe.

OKCHepUMEHTAJILHOE HCCIIEI0BAaHUE TEIJIOBBIX CBONCTB
BEILECTBA.

[TpuBeneHre NpUMEpPOB KaIWLISPHBIX ABJICHUHN B OBITY, IPUPO/IE,
TEXHUKE.

HccenenoBanue MEXaHMYECKUX CBOMCTB TBEPABIX TEIL.
[Tpumenenne GU3NIECKUX MOHATUN U 3aKOHOB B yU€OHOM
MaTepuaie npoeccuoHaNIbHOTO XapakTepa.

Hcnons3oBanue MuTepHETA 1715 IOMCKa HH(DOpPMALIAA O
pa3paboTKax U MPUMEHEHUSIX COBPEMEHHBIX TBEP/bIX U
aMop(HBIX MaTEpUAJIOB

3. QJIEKTPOANHAMMKA

DJIEKTPOCTATHKA

Brluucnenue cuil B3auMOACHCTBUS TOYEUHBIX 3JIEKTPUUECKUX
3aps10B.

Brluucnenune Hanps>KEHHOCTH JIEKTPUYECKOTO MOJISL OJHOTO U
HCECKOJIbBKHUX TOYCUYHLIX JJICKTPUICCKUX 3apA10B. Brerancnenue
MOTEHIMaNa 3JIEKTPUYECKOIO MOJISI OJJHOTO U HECKOJIBKUX
TOYEUYHBIX JIEKTPUYECKUX 3apsAI0B. MI3Mepenne pazHocTu
MOTEHI[MAJIOB.

N3MepeHne 3HEPTUM JIEKTPUUYECKOTO OIS 3aPSIKEHHOTO
KOH/JIEHCATOpA.

Brrunciienne s3Heprum 3IeKTPUYECKOro OIS 3apsKEHHOTO
KOH/JIEHCATOpA.

Pa3zpaboTka miaHa u BO3BMOXHOM CXeMbI ACHUCTBUI
SKCIIEPUMEHTAIIBHOTO ONPEIETICHUS ANEKTPOEMKOCTH
KOHJIEHCATOPA U JUAJIEKTPUYECKON MPOHUIIAEMOCTH BELIECTBA.
[IpoBeneHNEe CpaBHUTENBHOIO aHANIM3a TPABUTALIMOHHOTO U
AIEKTPOCTATHYECKOTO MOJIEH

IMocToAHHBIN TOK

H3mepenne MOIIHOCTH 3JeKTprudeckoro Toka. M3smepenune 3/1C u
BHYTPEHHET0 CONPOTUBIEHUS UICTOYHHUKA TOKA.

BrInosiHeHNE pacyeToB CHIIBI TOKA U HANPSDKEHUI Ha y4acTKax
anekTpudeckux uemnei. O0bsICHEHNE Ha TPUMEPE IEKTPUUECKON
1enu ¢ AByms ucrounukamu toka (321C), B kakoM cirydae
MCTOYHUK AJIEKTPUYECKON IHEPTUHN pabOTaET B peXKUME
reHeparopa, a B KakOM — B peKUMe MOTPeOUTEIs.

Omnpenenenue TeMnepaTypbl HUTH HakaauBaHus. M3mepenue
IIEKTPUYECKOTO 3aps/a dJIEKTPOHA.

CHsiTHEe BOJIbTaMIIEPHON XapaKTEPUCTUKH JTNO/1A.

ITpoBeneHNe cpaBHUTENBHOTO aHAJIN3A MTOJIYIIPOBOIHUKOBBIX
JIMOJIOB ¥ TPHOJIOB.

Hcnonb3oBanue MHTEpHETA /U1 IOKMCKA MHPOPMALIUHU O
MEePCIEeKTUBAaX Pa3BUTHUS MOIYTPOBOJHUKOBOM TEXHUKH.
YcTaHOBKA NPUYMHHO-CIIEICTBEHHBIX CBSI3el

N3Mepenne nHIyKIIMK MarHUTHOTO NOJIsl. Beraucnenue cui,
JICUCTBYIOIINX HA MPOBOJHUK C TOKOM B MarHUTHOM IIOJIE.
Brruncienne cui, A€MCTBYIONIUX Ha AIEKTPUUECKUI 3apsi,
JBUKYILIMICSA B MATHUTHOM IT0JIE.

Uccnenosanue sABiIeHUN 3JEKTPOMATHUTHON UHYKIIHH,
CaMOUHIYKIIHH.

Brrunciienne sHepruu MarHuTHOTO TOJISL.

OObsiCHEHHE TPUHIINTIA ACUCTBUS AIEKTPOABUTATEINS.
OO0BsicHeHHE IPUHITUTIA JCHCTBUS TeHEpaTopa JIEKTPHUIECKOTO




MarsuTHeble IBJICHUSA

TOKA U 3JICKTPOU3MEPUTENBHBIX TPUOOPOB. OOBsCHEHNE
NPUHIUIA JEHCTBUS Macc-crieKTporpada, ycKopuTenen
3apsKEHHBIX YaCTHII.

OOBsicCHEHHE POJIM MATHUTHOTO T10JI 3eMJIH B KH3HH PACTECHHIH,
JKUBOTHBIX, YEJIOBEKA.

[TpuBeneHre NpUMEpPOB NMPAKTUYECKOTO IPUMEHEHUSI U3YUEHHBIX
SBJICHUH, 3aKOHOB, TPUOOPOB, YCTPOICTB.

ITpoBeneHne cpaBHUTENBHOIO aHAJIN3a CBOMCTB
AIIEKTPOCTATUYECKOT0, MArHUTHOI'O ¥ BUXPEBOTO 3JIEKTPUUECKUX
TIOJIEH.

OOBbsicHEeHHE Ha TPUMEPE MAarHUTHBIX SBJICHUH, TOUYeMy (DU3HUKY
MO>KHO pacCMaTpUBaTh KaK METAIUCIUILIUNHY

4. KOJIEBAHUSA 1 BOJIHbBI

MexannuyeckKue
KoJ1e0anus

HccnenoBanue 3aBUCMMOCTY NIEpHOa KojaeOaHu
MaTeMaTHYeCKOro MasiTHUKA OT €ro AJIUHbI, MACChl U aMIUIUTY b
KOJIeOaHUH.

HccnenoBaHue 3aBUCUMOCTH NEpHOAA KoeOaHUi rpy3a Ha
IIPY’KAHE OT €r0 MacChl U JKECTKOCTHU NPYKUHBI. Bprancienne
nepuoJia KojebaHuil MaTeMaTH4eCKOro MassTHUKA 10 U3BECTHOMY
3HAYEHUIO €ro JJIUHbL. Bhluncienue nepuoja kojaedanuii rpysa Ha
HpPY>KHHE 110 U3BECTHBIM 3HaYEHUSIM €r0 MacChl M KECTKOCTH
NPYXUHEL

BripaboTka HaBBIKOB BOCIIPUHUMATh, aHAJIU3UPOBATH,
niepepabaThIBaTh M MPEABSIBIATHE HHOOPMAIIUIO B COOTBETCTBUU C
[IOCTaBJIEHHBIMU 33/1a4aMU.

[TpuBeneHre npUMepOB aBTOKOJIE0ATEIbHBIX MEXAHUYECKUX
cucreM. [IpoBenenue kinaccupukay KoineOaHun

Yupyrue BoJIHbI

W3mepenne 1nuHbI 3BYKOBOM BOJIHBI 110 PE3YJIBTATaM
HaOroaeHui MHTep(EepeHLNU 3BYKOBBIX BOJIH.

Habmtoienue u o0bsicHeHne SIBJICHUM HHTEp(PEepeHIIUH U
JU(PPaKIUU MEXaHUYECKUX BOJIH.

[IpencraBnenue odaacTeil mpuMEHEHHs! yIbTpa3ByKa U
HEPCHEKTUBBI €r0 UCIOIb30BAHUS B PA3IMUHBIX 00JaCTAX HAYKH,
TEXHHUKH, B MEJIULIUHE.

W3noxeHne CyTH SKOJIOTHYECKUX NPO0JIeM, CBA3aHHBIX C
BO3JICHCTBUEM 3BYKOBBIX BOJIH Ha OPTaHMU3M YEJIOBEKA

JJIeKTPOMarHuTHbIE
KoJIeOaHu s

HaGnroneHue ocipyuiorpaMM rapMOHUYECKUX KOJIeOaHUH CHITBI
TOKA B LIETIH.

W3mepenne 21eKTpoeMKOCTH KOoHieHcaTtopa. M3mepenue
WHIYKTUBHOCTH KaTYILIKH.

HccenenoBanue sBIEHUS SIEKTPUYECKOTO PE30OHAHCA B
IOCJIEIOBATEILHOM IEIIH.

[TpoBenenue aHaIoruu MeXay GU3NIECKUMH BETMUNHAMH,
XapaKTEPU3YIOINMH MEXaHUYECKYIO U AJIEKTPOMArHUTHYO
KoJsieOaTebHbIe CUCTEMBI.

Pacuer 3HaueHNl CUIIBI TOKA U HAIIPSDKEHUS HA DJIEMEHTaX LENH
[IEPEMEHHOT0 TOKa.

Hccnenoanue npuHIMNA JeicTBUS TpaHChOpMaTOpa.
HccenenoBanue npuHLIMIA JEHCTBYUS T€HEPATOPA IEPEMEHHOIO
TOKA.

Hcnonb3oBanue MHTEpHETA /U1 IOKMCKA MHPOPMALIUHU O
COBPEMEHHBIX CI0c00ax mepeaaydu JIEKTPOIHEPTUU

DJIEeKTPOMAarHUTHBIE
BOJIHBI

OcyH_IeCTBJ'IeHI/IC paauoIicpeaauu u paguonpucma. HCCHC[{OB&HI/IC
CBOMCTB QJICKTPOMArdiMTHBIX BOJIH C ITOMOIIIBIO MOOMJILHOT'O




tenedoHa.

Pa3BuTHE IEHHOCTHOTO OTHOLIEHUS K U3y4YaeMbIM Ha ypOKax
($bu3uKH 00BbEKTaM U OCBAaMBA€MbIM BHJIaM JEATEIHLHOCTH.
OOBsICHEHHE TTPUHIUITAATBHOTO Pa3Indus TPUPOJILI YIPYTHX U
AJIEKTPOMArHUTHBIX BOJIH. M37105k€HHE CYTH SKOJIOTMYECKHUX
po0JeM, CBA3aHHBIX C AIEKTPOMATHUTHBIMU KOJICOAHUSIMU U
BOJIHAMH.

OOBsSICHEHHE POJIH 3JICKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX
HCCIIeIoBaHNAX BeeneHnnon

5. OIITUKA

IIpupoaa cBera

IIpuMeHeHne Ha NMPaKTHUKE 3aKOHOB OTPAKEHUS U MPETOMIICHUS
CBeTa MpU PELICHUU 3aa4.

OmnpeneneHne  CHEKTPAIbHBIX  IPAHMI]  YYBCTBUTEIBHOCTH
YeJIOBEYECKOro IJ1a3a.

YMeHue cTpouth n300paxeHus! MpeAMETOB, 1aBaeMbIe TIMH3AMHU.
PacueT paccTosiHHSI OT JIMH3BI 10 U300paKEHUS TIPEIMETa.

Pacuet onTrueckoil CUIIbI JIMH3BI.

N3mepeHune poKyCHOro pacCTOSHUS JTUH3BI.

HcnpiTanue Mozienell MUKpOCKOIIa U TeJlecKona

BoaHoBbIe cBOMiCTBA
cBeTa

HaGmoienue siBieHust UHTEPPEPEHITUU JISKTPOMATHUTHBIX BOJTH.
Habmonenue siBinenust [upakiiu 3IeKTPOMArHUTHBIX BOJTH.
HabGnronenue siBneHus noiasipu3aliy 3J1€KTPOMArHUTHBIX BOJIH.
W3mepenre  NIMHBI  CBETOBOM  BOJIHBI IO  pe3yJibTaTam
HaOmoieHust sBiieHUs uHTepdepenmu. HabmoneHue sBICHUS
mubpakuuu  cBeta. HaOmioneHue sBIEHHUS MONAPU3ALUU U
nucnepcun  cBera. [louck pasauuumii W CXOACTBA MEXIY
TUGPAKIIUOHHBIM U TUCTIEPCUOHHBIMU CIIEKTPAMHU.

[IpuBeaeHre NpUMEPOB MOSBJIEHUS B MPUPOAE U UCIOJIb30BAHUS
B TEXHHKE sIBIIEHUI MHTEephepeHnn, TudpaKiui, MoIIpU3aliu 1
nucnepcuu cBeta. llepeuncneHne MeTONOB NMO3HAHUA, KOTOPHIE
HCIIOJIb30BAHbI [TPY U3YYECHUH YKA3aHHBIX SIBJICHUMN

3JEMEHTHI KBAHTOBOM ®U3UKH

KBanrToBas onTuka

HaGnronenue  dotosnexkrtpuueckoro 3¢ddexra. OObscHeHHE
3akoHOB CTOJIETOBAa HA OCHOBE KBAaHTOBBIX IPEICTABICHUI.
Pacuer MakcuMallbHOM KMHETHYECKOW 3HEPTUM JIEKTPOHOB IMpPU
dotoanekrpuueckoM dddekre. OmnpeneneHue padbOTHI BbIXOJA
9JIEKTpOHa MO  rpaduKy  3aBUCUMOCTH  MaKCHUMaJlbHOU
KUHETHYECKOW DSHEPruH (OTOIIEKTPOHOB OT HACTOTHI CBETA.
N3mepenue paboThbl BBIXOAA AJIEKTPOHA.

[lepeuncnenre npubOOPOB YCTAHOBKH, B KOTOPBIX NPUMEHSETCS
0e3MHepUHOHHOCTD (hoTOd(PPeKTa.

OOBsicHEeHHE KOPIYCKYJISIPHO-BOJTHOBOTO  JIyaJii3Ma CBOWCTB
($OTOHOB.

OObsicHeHHEe pOJIM KBAaHTOBOM ONTHUKHU B Pa3BUTHU COBPEMEHHOMN
bu3uKu

dusuka atoma

Habmroienue nuHedvaTbIx CieKTPOB.

Pacuer 4YacTtoThl M JJIMHBI BOJHBI HCITyCKaeMOro CBEeTa MpHU
Mepexojie aToMa BOJIOPOJIa U3 OJHOTO CTAIMOHAPHOTO COCTOSTHUS
B JIpyroe.

OObsicHEHHE TIPOMCXOXKJEHUSI JIMHEHYaToro CIeKTpa aroma
BOJIOPO/Ia U PA3NINyUsl JMHEHYATHIX CIIEKTPOB PA3JIMUHBIX Fa30B.
UccnenoBanue muHEMYaToro CueKkTpa.

Hccnenoanue npuHIMIA paboOTh TIOMUHECIICHTHOM JIaMIIBL.
HabGnronenue n o0bsICHEHHE IPUHIINTIA IEHCTBHSI Jla3epa.




[IpuBegeHne mpuUMEpPOB HUCIOJIB30BaHUS Jla3epa B COBPEMEHHOM
HAaYKC U TCXHUKC.

UcnonszoBanne WMuTepHeTa isi ToOWCKa HMH(POPMAIMH O
NepCHeKTUBaxX MPUMEHEHHUs Jlazepa

duzuxKa aTOMHOI0
siapa

Hab6nronenue tpekoB anbha-yacTuil B kamepe Buiibcona.
PeructpupoBanue sIE€pHBIX HM3JIy4YEHUH C TOMOIIBIO CUETUMKA
[eiirepa.

Pacuer sHeprum cBsA3M aTOMHBIX SAEP.

Omnpenenenre 3apsiga M MAacCOBOTO 4YHCiIa aTOMHOrO sjapa,
BO3HUKAIOILIETO B PE3YyJIbTATE PAJMOAKTUBHOIO PacIaia.
Brruucienue 3Hepruu, 0cBOOOXKIAMOMICHCS TPH PaIHOAKTHBHOM
pacraze.

OnpeneneHre TpoIyKTOB SIAECPHON peakiuu.

Beruncnenue SHepruM, OCBOOOXKIAIOMICHCS TMPU  SACPHBIX
peaKkuusx.

[loHnmMaHye MpPEeUMyIIECTB M HEAOCTAaTKOB HCIOJIb30BAHUS
QTOMHOM  SHEPrMM U  HOHUBHPYIOIIMX  U3IYyYEHUH B
MIPOMBIIUIEHHOCTH, MEJIULIMHE.

W3noxxeHne CyTH SKOJOTHYECKHX MpoOJieM, CBA3aHHBIX C
OMOJIOTUYECKUM JICUCTBUEM PAIMOAKTUBHBIX U3TYyUCHUH.
[IpoBeneHue kiaccuUKAMA DJIEMEHTAPHBIX YaCTHI[ IO HX
(U3HMYECKUM XapaKTepUCTUKAM (Macce, 3apsiy, BpEMEHU KU3HH,
CIUHY U T. [I.).

[TonrmaHue LEHHOCTEN HAyYHOTO IT03HAaHUS MUPA HE BOOOIIIE JUIs
Yel0BeYeCTBa B LIEJIOM, a AJIA Ka)XJO0ro OOydYaromierocsi JHYHO,
LIEHHOCTEH OBJIAJICHUS METOJIOM HAy4YHOrO T[IO3HaHUs s
JIOCTHIKEHUS YCIIeXa B JIOOOM BHJIE MPAKTHYECKOU JISATEIIBHOCTH

7. 9BOJIIOLIM S BCEJEHHOM

Crpoenue u pa3BuTus
Bcenennoi

HaGnronenue 3a 3Be31amu, JIyHOH 1 1uiaHeTaMu B TEIECKOIL.
HabmtoieHne CONHEYHBIX MSTEH C IOMOIIBI0 Telleckona |
COJIHEYHOT'O 3KpaHa.

Ucnonw3oBanne MHTepHeTra ans  mnoucka  HU300paskeHUM
KOCMHYECKMX OOBEKTOB M HH(pOpMalUU 00 HMX OCOOCHHOCTSX
OOcyxeHre BO3MOXKHBIX CILEHapueB HBOJIIOIMM BceneHHOM.
Hcnonb3oBanue  MHTepHera i1 MOMCKa  COBpPEMEHHOM
uHpopmanuu o pa3BuTUM Bceenennoil. OueHka MHQOpMaUM C
MO3MIIMU €€ CBOMCTB: JIOCTOBEPHOCTH, OOBEKTUBHOCTH, MOJIHOTHI,
AKTYaJbHOCTH U T. 1.

IBoionusa 3Be3/.
I'mmorte3a
NMPOUCXO0KIEHUS
CoiHeYHOH cHuCTEMBI

Brruncnenmne sHepruu, OCBOOOXKIAIOMICHCS MPH TEPMOSIEPHBIX
peaKIusX.

dopMyIHpoBKa MPOOIEM TEPMOSIECPHON YJHEPTETUKH.
OO0BAcHEHNE BIMSIHUS COJTHEYHON aKTUBHOCTH Ha 3€MITIO.
[loHuMaHue posii KOCMHYECKUX MCCIIEOBAHUN, UX HAYYHOTO U
SKOHOMHMYECKOT'0 3HAYEHHUS.

OOcyxeHne COBPEMEHHBIX THIOTE3 O  TMPOUCXOXKICHUU
COJHEYHOM CHCTEMBEI




YYEBHO-METOJINYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYHEHHME ITPOT'PAMMBbI YYEBHOU
JAUCHUITVIMHBI «@PU3UKA»

OcBoeHue mnporpamMmbl yd4eOHOW IucHUIUIMHBL «®Du3nka» npeamnogaraet
HaJu4ne B MPOGECCHOHATBHONW 00pa30BaTEIBbHOM OpraHW3allid, peaTu3yIoniei
o0pa3oBaTeNpHyI0 MPOTpaMMy CpelHero oomero oOpa3oBaHHS B TIpeaenax
ocBoerust OIIOII CIIO nHa 6a3ze OCHOBHOro 00IIero 0Opa3oBaHUs, Y4e€OHOTO
KaOWHeTa, B KOTOPOM HMMEETCSI BO3MOXKHOCTh 00€CIeUnTh CBOOOJHBIN JOCTYH B
WHTepHET BO BpeMs YUEOHOTO 3aHATHS W B MEPUOJ BHE- YUCOHOU NESITCIBHOCTH
00yJaroIIXcsl.

B cocraB kabunHera Quisuku BXOAUT JiabopaTopusi ¢ J1aOOpaHTCKOU
koMHaTo#. [Tomemenne kabuHeTa UMK TOHKHO YAOBICTBOPSTH TPEOOBAHUSIM
CaHuTapHO-31HUIeMHAONIOTHYecKUX npaBuil U HopMaTuBoB (CanlluH 2.4.2 Ne 178-
02) u OBITh OCHAIICHO THUIIOBBIM OOOPYJOBAaHUEM, YKa3aHHBIM B HACTOSIIMX
TpeOOBaHMSIX, B TOM UYHUCJIE CHCHHAIM3UPOBAHHON yueOHON MeOenpio u
CpelncTBaMu OOYUYEHHs, TOCTATOYHBIMHU JIJISI BBHITIOJIHEHUS TPEOOBAHWA K YPOBHIO
MOATOTOBKH O0YJarOITHXCSl.

B kaOuHere MOJDKHO OBITH MYJIBTUMEIUWHOE 000PYIOBaHUE, MTOCPEIACTBOM
KOTOPOTO YYacTHHKH 00pa30BaTEeIbHOTO TMpoIlecca MOTYT IPOCMaTpUBAThH
BU3YaJIbHYI0 HH(pOpMaIHIo 1o Pu3uKe, Co3/1aBaTh MPE3EHTAIINH, BUICOMATepHaIbl
U T.10.

B cocraB  y4eOHO-METOIMYECKOTO M  MaTepPHAIbHO-TEXHHUYECKOTO
oOecrieueHus MPorpaMMbl YICOHOU JTUCITUTUTHHBI «DU3HKaY, BXOIAT:

*MHOTO()YHKITHOHAJIHBIN KOMIUJIEKC MTPEMNO/1aBaTeIs;

*HarJSIAHBIE  TMOCOOMsST  (KOMIUIEKTHI  y4eOHbIX — TaOJMIl,  TUIaKaThl:
«Duznveckne BEeMWYMHBI U (PyHIaMEHTaIbHBIE KOHCTAHTB», «MexXayHapoaHas
cuctema emunul, CU», «llepuonuueckas cuctemMa XUMHUYECKUX JJIEMEHTOB
J.11.MenneneeBa», HOPTPETH! BHIAAIOLIUXCS YUEHBIX-(DU3UKOB U aCTPOHOMOB);

*nH()OPMAITMOHHO-KOMMYHHUKATUBHEIE CPEJICTBA;

*3KpaHHO-3BYKOBBIE TTOCOOUS;

* KOMIUIEKT 3JIEKTPOCHA0KEHUSI KaOMHETa (PU3UKHU;

*TEXHUUYECKHE CPEJICTBA OOyUECHHUS;

* IEMOHCTPAIIMOHHOE 000pyI0BaHKE (00IIEero Ha3HAYEHUs U TeMaTHYECKUE
HaOOpBHI);

esjabopatopHoe oOopyaoBaHue (00mIero Ha3HAYeHHUS W TEMaTUYECKHE
HaOOPHI);

*CTaTUYECKHE, TUHAMUYICCKHE, JEMOHCTPAIIMOHHBIC U Pa3IaTOYHbBIEC MOJICIIH;

*BCIIOMOTaTEJIbHOE 000PYI0BaHHUE;

*KOMIUTCKT TEXHHUYCECKON JIOKYMCHTAalluW, B TOM WYHCJIC I1acriopra Ha
cpencTtBa OOy4YeHHWsS, WHCTPYKIIMM II0 WX HCIIOJIB30BAHUIO W  TEXHHUKE
0e30IacHOCTH;

*OHOINOTCYHBIN (POHI.

B Oubnuoteunbii (oHA BXOAAT Y4YEOHUKH, YYEOHO-METOAMYECKUE
koMmmuiekTel  (YMK), oOecneuuBaromue OCBOGHHE YYEOHOM JUCHUIUIUHBI
«Duszmka», pPEKOMEHJOBAaHHBIC WM JOMYIIEHHBIC JJII MCIOJb30BaHUS B
npodecCuOHANbHBIX 00pa3oBaTeNbHbIX OpraHu3alusX, peanu3youmx
oOpa3zoBaTeIbHYI0 MporpamMMmy cpeaHero oOiiero oOpa3oBaHUs B Mpejesiax
ocBoerust OIIOIT CTIO Ha 6a3e 0ocHOBHOTO 00IIIero 00pa3oBaHMsI.



bubmmoreunbii  poHx  Moxker  ObITh  JIOMOJHEH  (DU3WUYECKUMU
SHIMKIIOTICAMSIMY, — arjacaMH, CJIoBapsSMH M XpecToMaTthed 1o  (u3HuKe,
CIIpaBOYHMKAMU TIO0 (HU3MKE M TEXHUKE, HAyYHOH M HAYYHO-TIOMYJIAPHOU
JUTEPATYPOU €CTECTBEHHO-HAYYHOTO COICPIKAHUS.

B mpomecce ocBoeHHs TPOrpaMMbl yU4eOHOW JTUCHUILIMHBI «DU3NKa»
CTYJICHTHI JOJDKHBI HMMETh BO3MOXHOCTH JOCTYIla K SJEKTPOHHBIM yYCeOHBIM
MaTepuaiaM 1o (PU3MKe, UMCIOMUMCS B CBOOOJHOM J0OCTyIne B cetu VHTEepHET
(3JIEKTPOHHBIM KHUTaM, ITpaKTUKyMaMm, TecTaM, Mmatepuaiam EI'D u np.).
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