MUHWCTEPCTBO INPOCBENIEHUS POCCUMCKOM ®EIEPAIIUN
MuHucTEepCcTBO 00pa30BaHMs U MOJIOAEKHOM MOTUTHKU CBepAJIOBCKOM 00/1aCTH
JdenmapraMmenT oOpa3oBanusi AiMUHUCTpanuu ropoaa Exarepundypra
MAQY COLII 68 ¢ yriy0aeHHBIM H3y4YeHHeM OTAeIbHbIX PeIMeTOB

PACCMOTPEHO I[TPUHATO YTBEPXIEHO

IMO yuureneii- [Tenarornueckuii coper  dupexkrop MAOY COIII
npeaMeTHUKoB MAOY MAQOY COIII Ne68 ¢ Ne68 ¢ YHOII
COLI Ne68 ¢ YUOII YHUOII

Iporoxoxn Ne 1 Iporoxomn Ne 1 Ipukas Ne 173-O

oT «29» aBrycra 2025 1. oT «29» aBrycra 2025 1. oT «29» aBrycra 2025 .

PABOYASA ITPOT'PAMMA

Y4eOHblii Kypc
«®Pu3uka u nporpecc (HOBbIe TEXHOJIOTHH)»

Cpoxk ocBoennsi — 1 roa (11 kiaacc)

Exarepunoypr, 2025



I[InanupyemMsblie 06pa3oBaTe/ibHbIe Pe3yJbTAThI 0CBOCHHUS Y4eOHOI0
Kypca «@u3uka v nporpecc (HoBble TEXHOJIOT UM )»

JINYHOCTHBIE pe3yJbTaThl 0TPAKAIOT C(l)OpMHpOBaHHOCTB, B TOM YHCJIC B YaCTH:

TpyaoBoro BOCIUTAHUSA:
— pa3BUTHE HAaBBIKOB COBMECTHOW pabOThl, yYMEHHUs paboTaTh CaMOCTOSITEILHO,

MOOUIN3Ysl HEOOXOJMMBIC PECypChl, TMPABHILHO OICHUBAS CMBICI W TOCIEACTBHUS CBOUX
JIEMCTBHI;

— coneiictBue NMPO(HECCHOHAILHOMY CaMOOIIPEIEICHUI0, NPUOOIICHUsT K COIMAIbHO
3HAYMMOM JIEATEIBHOCTH ISl OCMBICTIEHHOTO BEIOOpa mpodeccuu.

LleHHOCTH HAYYHOT0 MO3HAHUSI:

— COJICHCTBHE TIOBBIIICHWIO MPHUBIIEKATEILHOCTH HAyKH IS [OAPACTAIOIIETO
MIOKOJICHUS, MTOIJIEPIKKY HAYYHO-TEXHHUUECKOTO TBOPUYECTBA JICTCIH;

— CO3/aHue YCJIOBHH JUIS MOJYYCHHS JCTbMHU JOCTOBEPHOW MH(MOpPMAIMK O MEePEIOBBIX
JOCTIKEHUSIX M OTKPBITHSX  MHPOBOM W OTCUSCTBEHHOW  HAYKH,  IIOBBIMICHUS
3aMHTEPECOBAHHOCTH MMOAPACTAIOIICTO MMOKOJICHHS B HAYYHBIX ITO3HAHUSAX 00 YCTPOHCTBE MUpPA U
oO1ecTBa.

MeranpeameTHble pe3yJibTaThl OCBOEHMSI OCHOBHOM 00pa30BaTeIbHOW IPOTPaMMBbI
cpeaHero oduiero obpa3oBaHus c(HOPMYIMPOBAHBI B OCHOBHOH 00pa3oBaTeIbHON Iporpamme
cpenHero oobmiero oopazopanus B 1. 1.2.2.

[IpenmMeTHBIE pe3yabTaThl OCBOCHHS y4eOHOTO Kypca

«®u3uka u mporpecc (HOBBIe TEXHOJOTHMH)» — TPEOOBAHUA K TIPESIMETHBIM
pe3ysbTaTaM OCBOEHHUS y4eOHOIo Kypca:

1) pa3BuUTHE JUYHOCTH OOYHYAIOLIMXCS CPEICTBAMHM Y4yeOHOIo Kypca: pa3BUTHE oOIei
KYJIBTYpbl OOYyYarolUXCsl, UX MHPOBO33PEHUS, 1IEHHOCTHO-CMBICIOBBIX YCTAaHOBOK, pPa3BUTHE
MO3HABATENIbHBIX, PETYISTHBHBIX W KOMMYHUKATHUBHBIX CIIOCOOHOCTEW, TOTOBHOCTH U
CHOCOOHOCTH K CaMOpa3BUTHIO U MTPO(GECCHOHATILHOMY CaMOOTIPEIEIEeHUIO;

2) OBIA/ICHUE CHCTEMAaTHYECKUMHU 3HAHHUSAMHU M NMPHOOPETEHUE ONBITA OCYIIECTBICHUS
11e1€c000pa3HON U pe3yIbTaTUBHON AESITETbHOCTH;

3) pa3BuUTHE CIIOCOOHOCTM K HEMpPEpbIBHOMY €aMOOOpa30BaHHIO,  OBJIAJCHHUIO
KJIIOYEBBIMM  KOMITETEHTHOCTSIMH, COCTABJIIIOLIUMH OCHOBY YMEHHUS: CaMOCTOSITEIbHOMY
MPUOOPETEHUI0 M HMHTETpallud 3HAHUH, KOMMYHHMKAIIMM U COTPYIHUYECTBY, 3(h(eKTHBHOMY
pemieHuto (pa3pelieHr0) MTpoOIeM, OCO3HAHHOMY UCIOJIb30BAaHUIO HWH()OPMAIMOHHBIX H
KOMMYHHKAIIMOHHBIX TEXHOJIOTUHA, CAMOOPTaHU3aLluU U CaMOPETyJISLNY;

4) oO0ecrnieyeHne akageMHYeCKOW MOOMIIBHOCTH U (MJIM) BO3MOXKHOCTHU MOJAEP)KUBAThH
u30paHHOE HarpaBlieHHe 00pa30BaHus;

5) obecneyenue npodeccuoHaNbHOM OPUEHTAIIUH 00YJaIOITUXCHL.

B pe3yabrare wusydyeHuss y4deOHOro Kypca «®Pu3uka u nporpecc (HOBbIe
TeXHOJIOTHM)» HA YPOBHeE cpe/iHero o0umero o0pa3oBaHus:

BbinyCcKHUK HayyuTcsl: OOBSCHATHP M AaHATU3UPOBATh pOJIb M MecTo (U3UKH B

(GbopMUPOBAHUN COBPEMEHHOW HAyYHOW KapTHHBI MUPA, B Pa3BUTHUU COBPEMEHHON TEXHHUKHU

Y TEXHOJIOTUH, B IPAKTUYECKOH ACATENBHOCTH JIIOJEH;

— JEMOHCTPUpOBaTh Ha TNpuUMepax poiib M Mecto ¢GU3MKH B  (HopMUpOBaHUH
COBPEMEHHON HAy4YHOM KapTHHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKH W TEXHOJOTWH, B
MPAKTUYECKOU JIESITETLHOCTH JIHOJIEH;



— JIEMOHCTPUPOBATH Ha MPUMEpPaxX B3aUMOCBSI3b MeXaAy (HU3UKON © JOpyrumu
€CTECTBEHHBIMU HAayKaMU;

— TOHUMAaTh U OOBACHATH LIEJTOCTHOCTH (PU3UYECKON TEOpUU, Pa3InyaTh I'PAHUIIBI €e
IPUMEHUMOCTH U MECTO B PSAY APYTruX PU3NYECKUX TCOPUH;

— WCHOJB30BAaTh JJISI ONHCAHUS XapakTepa NPOTeKaHWs (U3NYECKUX IPOILECCOB
bu3nYECKre BEIMYUHBI U ICMOHCTPUPOBATH B3aMMOCBS3b MKy HUMHU;

— HCIIOJIb30BaTh MH(POPMAIUIO U TIPUMEHSATh 3HAHUS O MPUHITUIAX paOOThI 1 OCHOBHBIX
XapaKTepUCTUKAX H3YYCHHBIX MAalIMH, TPUOOPOB M JPYIHMX TEXHUYECKHX YCTPOWUCTB JUIS
pelIeHUs TPAKTUUECKUX, YU€OHO-UCCIIEI0BATENbCKUX U IPOEKTHBIX 3a/1a4.

BbINyCKHUK NOJYYUT BO3MOKHOCTh HAYYHTHCS

— MOHUMAaTh U OOBACHATH LEIOCTHOCTh (PU3NYECKOW TEOPHH, pa3IuvaTh TPAHUIIBI €€
MPUMEHUMOCTH U MECTO B PSAY APYTruX PU3NUECKUX TCOPUH;

— BIQAETh IMpUEMaMU I[IOCTPOCHMSI TEOPETHMUECKHUX  JOKa3aTeNbCTB, a TakKke
MIPOTHO3UPOBAHUS OCOOCHHOCTEH MpOTeKaHUs (PU3MUECKHUX SBIECHUI U MPOIECCOB Ha OCHOBE
MOJTyYEHHBIX TEOPETHUECKHUX BBIBOJOB U JJOKA3aTEIIbCTB;

— BBIBUTaTh THUIOTE3bl Ha OCHOBE 3HAaHUS OCHOBOMOJATAIOIMIUX (PUINUYECKUX
3aKOHOMEPHOCTEMN U 3aKOHOB;

— XapaKTepu3oBaTh TIJoOanbHBIE MPOOJIEMBI, CTOSIIHME TMepell YelOBEUYECTBOM:
SHEPreTUYECKHE, CIPhEBbIE, YKOJIOTMUECKUE, — U POJIb PU3UKU B PEIICHUU ITUX MPOOIEM;

— MPUMEHSITh OCHOBHBIE 3aKOHBI (PU3UKHU; aHATTU3UPOBATH (PU3UUYECKOE SBIICHUE;

— mpu paboTe ¢ TEXHUYECKOW IIMTEepaTypoil BBIAENATH TJaBHOE, UYWUTATh/IOHUMATh
TEXHUUYECKYIO JIUTEPATypy.

Conep:xanue y4yeOHOro Kypca

Beenenue. HayuHo-TexHn4ecKkuii nmporpecc

BiusiHue HayyHO-TEXHHUYECKOrO Iporpecca Ha pa3BuTHe oOuiecTBa. OCHOBHBIE 3Tallbl
dbopmupoBanus npoMeluieHHOCTH. [loTpedHOCTH Cpennero Ypana B TEXHUUECKUX MPOPECCUSIX.

MarnurHoe nose

JelicTBe MarHMTHOTO TOJIA Ha MPOBOJHUK C TOKOM. lIpumeHenue cuibl Ammepa.
OnekTpoaBuratenu. JleficTBUe MAarHUTHOTO TOJs Ha ABWKYIIUMKCA SJIECKTPUUYECKUN 3apsl.
IIpumenenune cunel JIopeHna. Y ckopuTenu 3apsKEHHBIX YaCTHLI.

DJIEeKTPOMATHUTHAS MHAYKIHA

OJ1C uHAYKIMY B ABMXKYILIUXCS MPOBOJHUKAX. [IpuMeHeHne 3aKoHa 3JIeKTPOMAarHUTHON
unaykiuu. ['eaeparop. Tpanchopmarop. DNEKTPOIUHAMUYECKUNH MUKPOQOH.

DJICKTPOMarHUTHBIC KOJICOaHHSA

CBoOO/IHBIE U BBIHYXKICHHbIE  JJIEKTpOMarHUTHbIe  KosiebaHus.  [lepemeHHBbIN
NIEKTPUYECKUI TOK. MOIHOCTE NMEPEMEHHOTO TOKa. JleWCTBYIOLIME 3HAYEHUs NEPEMEHHOTO
TOKa.

IIpou3BoacTBoO, Neperaya v UCNOJIb30BAHME JJIEKTPUYECKOI JHEPIrun

[Tpon3BOACTBO M HCMONBb30BaHUE ANIEKTpUUeckoi 3Hepruu. Ilepenaua snekTposHepruu.
HerpaguunonHele TyTH  MOJMydeHUs  dJeKTposHepruu. Ilytm  pemeHust  npoOiieMbl
HHEPreTHUECKOT0 KPU3HUCa.

DJIeKTPOMarHMTHbIE BOJIHbI

Nzobperenne pamuo  ypanbckuM  ydeHbIM — A.C. TlomoBeiM. [IpuHIUTIBI
panuotenedoHHoi cBsa3u. Paguonokanus. [lonsatue o TeneBuaeHun. Pa3surue cpencTs cBsI3u Ha
Vparne.

OnTuka

Hyanu3Mm cBeta. Mctopus pa3BUTHs B3TJSA0B HA MPUPOTY cBeTa. OnTHueckue
npuOOpkI Ha cTyk0e yenoBeka. KpymHeiimme Teneckomnsl Ha Ypaie.



N3nyyeHus u cieKTpbI

Buaesl usnydenuii 1 ux npumMeHeHre. CHEKTpbl U CIEKTPaIbHbIA aHAU3.
[IpumeHeHune cnekTpaabHOro anain3a. CreKTpaabHbIi aHAJIN3 B METAJLUTYprUu.

BonHoBeie cBolicTBa cBeTa. BonokoHHas onTuka.

KBanToBas ¢pusuka

dotorpdexr. YpaBHeHue DuHIITEHHA. PermeHue 3amad TEXHUYECKOTO COJIECpKAHUS.
[Ipumenenue ¢ororddekra. [laBneHue cBera. XUMHUUYECKOE JeWCTBHE cBeTa. KBaHTOBBIE
noctynarel  bopa. Jlazepel. Ilpumenenme nasepoB. OOMeHHas MOJENb  SAEPHOTO
B3aUMOJACUCTBUA.  Buabl  pagMOakTMBHOIO  M3JIydeHMs.  buosnormdeckoe — AeicTBUE
panMOaKTUBHBIX m3nydeHHid. CrnocoObl 3amMTBl  OT  paguauuu. SIOepHBId  peakTop.
Tepmosimepublii  cuHTe3. TpyaHOCTH CO3JMaHMS  YIPABISIEMOM TEPMOSIICPHOM  pEaKIIMH.
[Ipumenenue siaepHoit sHeprun. Pa3zButre aTOMHOM SHEPreTUKU Ha Ypalie.

Oo6o0maroniee NoBTOpeHue

Enunas  ¢usnyeckas kaptuHa  Mupa. CoBpeMeHHblE  TEHIEHIUU  Pa3BUTUA
MIPOMBIILJIEHHOCTH.

TemaTu4eckoe NJIAHUPOBaHUE

11 kaace
1 yac B Henenro Bcero 3a rox 33 yaca
Koxa-Bo
Ne Ha3Banue pa3aesa, rjiaBbl, MOIYJsl, TEMATHYECKOT0 0JI0Ka
4acoB

1 Baenenne. HaydyHo-TeXHUUECKUI TPOTrPECC 2
2 MarnutHoe mnone 3
3 DNEeKTpOMarHUTHAsE UHIYKIUS 3
4 DNeKTpOMarHuTHbIE KOJIeOaHus 2
5 [Ipou3BocTBO, epeaya U UCIOIb30BAaHUE AIEKTPUUECKON IHEPTUU 2
6 DIEeKTPOMarHUTHbIE BOJIHBI 4
7 OnTuka 4
8 W3myueHus u CiekTpsl 2
9 KBanroBas ¢uzuka 10
10 | Obobmarolee MOBTOPEHUE 1
Hroro: 33




IHoypounoe nianupoBanue 11

KJIacC
1 gac B HEenemo Bcero 3a roj 33 yaca
OcHoBHBIE
Koxa-Bo HaIpaBJICHUS
Ne Ha3Banue Tembl ypoka .
4acoB BOCIIUTATEIbHOM
AeSITeJIbHOCTH
. 2
Beenenue. HayuHo-TexHn4ecKkuii mporpecc
1 WucTpyKuus no TeXxHUKe 0€30MacHOCTH IS 1 COJICHCTBUE
oOyuatromuxcst (BBOIHBIN HHCTPYKTAXK). Biusiaue npodeccnoHaTbHOMY
HAaYYHO-TCXHHUYCCKOI'O IpOorpecca Ha pa3BUTUC CaMOOIIPEIEIIEHUIO,
obrecrsa pUOOIICHHUS K
2 OcHoBHBIE 3Tarbl GOPMUPOBAHUS TPOMBIIIIICHHOCTH. 1 COLMAIbHO 3HAYMMOM
[TorpebHOCTH Cpennero Ypaia B TEXHHUECKUX JIEeATEIbHOCTH JIJIs
npodeccusx OCMBICJICHHOTO BBIOOpA
npodeccun
MarnurtHoe nose 3
3 JlelicTBME MarHUTHOTO MOJIsI HA TPOBOJHUK C TOKOM.
[Ipumenenue cuibl Amnepa. JneKTpoABUTraTeNn 1
4 JlelicTBuE MarHUTHOTO MOJI HA JABHKYIUICS
anekTpuueckuii 3apsan. [lpumenenue cuisl Jlopenua. 1
Y ckopuTenu 3apsyKeHHbBIX YaCTHI]
5 Pemenue 3aga4 TEXHUYECKOTO COAEPKAHMS 1
DJIEKTPOMATHUTHAS MHIAYKIHA 3
6 O/JIC nHayKIMU B ABMKYIIUXCSA TPOBOAHUKAX 1 CO3/JJaHUE YCIIOBUM JJIS
7 Pemrenue 3a1au TeXHUUECKOTO COACPKAHUS 1 NOJIy4€HUsl JETbMU
8 IIpuMeHeHne 3aKOHA 3JIEKTPOMAarHUTHOM MHIYKLIUH. 1 JOCTOBEPHON
I'eneparop. TpaunchopmaTop. DIEKTPOAMHAMUIECKUN uH}pOpMaIum o
MUKPODOH MepeaOBBIX
JTOCTHKEHHSIX U
OTKPBITUSIX MUPOBOM U
OTE€YECTBEHHON HAyKH
DJIEKTPOMArHUTHbIE KOJIe0aHUs 2
9 CB0OOOIHBIC U BBIHYKICHHBIC DJIEKTPOMArHUTHBIC 1
KoJieOaHus
10 | IlepemeHnHbIl MeKTpHUECKUIl TOK. MOIITHOCTB 1

IIEPEMEHHOT0 TOKA. J[eMCTBYIOIIME 3HAYEHUS
MIEPEMEHHOT0 TOKA




HpOI/BBO[[CTBO, nepeaavya 1 HCloJab30BaHUE 3J'leKTpl/I‘IeCK0171

HepPruun 2
11 | IIpou3BOACTBO M UCIIOIB30BAHUE ATEKTPUUECKOU 1
sHeprud. [lepenaya snekrposHepruu
12 | HerpaauiuoHHble MyTH NOTYYEHUS JIEKTPOIHEPTUH. 1
[Tytu pemenns mpoOIeMbl SHEPTETUIECKOTO KpU3Hca
DJIeKTPOMArHUTHBIE BOJIHbBI 4
13 | U3o06perenue paano ypainbckuM yueHbM — A.C. 1 CO3/IaHH€ YCIIOBUM JIs
ITonoseim MOIYYEHUA NJETbMU
14 | IlpuHUMIIEI paanoTeneGOHHOM CBA3N 1 JIOCTOBEPHOM
15 Panmonoxkamnmsd. [loastre o TeneBUIeHNN 1 HH(bOpMaHI/II/I o
16 | Pa3Butue cpeacTs cBsi3u Ha Ypaie 1 HEPEAOBRIX
JOCTUKEHUSIX U
OTKPBITUSIX MUPOBOH U
OTE€YECTBEHHON HAyKH
OnrTuka 4
17 | dyanusm cBeta. Mcropus pa3BUTHS B3IJIAI0B HA 1 COJICHCTBHUE MOBBIIECHHIO|
npupoay CBCra IIPUBJIEKATEILHOCTHU
18 | OnTuueckue nmpubOOpHI Ha Ciry)0e YeIoBeKa 1 HAyKu JJIs
19 | KpynHeiime Teneckorsl Ha Ypaie 1 IIOIPACTArOIETo
20 | BoxHOBEIE cBOMCTBA cBeTa. BOJIOKOHHAs ONTHKA 1 TIOKOJICHHUS, TOICPIKKY
HAYYHO-TEXHUYECKOTO
TBOPYECTBA JIETEN
H3iy4yeHnst u CneKTpsbI 2
21 | Buabl u3i1ydeHUN U UX IPUMCHEHUE 1 pa3BHUTHE HABBIKOB
22 | CoexkTpbl W CHEKTpaibHBIA aHanmui. [IpumeHeHue COBMECTHOH paboTHI,
CHEeKTpalbHOr0 aHanu3a. CHeKTpalbHBIM aHalu3 B yMEHUs paboTaTh
METaJUTYPTHH CaMOCTOSITEIIBHO,
1 MOOWIIN3YS
HEOOXO0JMMbIe
pecypcbl
KBanrtoBas ¢pusunka 10
23 | ®otorddexT. YpaBHeHHE DUWHINTEHHA 1 CO3JTAaHUE YCIIOBHI JIS
24 | Pemienue 3ajja4 TEXHUYECKOTO COACPKaHUS 1 HOJTy4YeHHs AeThbMU
25 | Ilpumenenue ¢poroddpdexra 1 JIOCTOBEPHOM
26 | JlaBnenwue cBeTa. XMMHYECKOE JICHCTBHE CBETA 1 uHdopmaIuu o
27 | KBantoBble noctynatel bopa. Jlazepsl. [Ipumenenue 1 MEePEAOBBIX
J1a3epoB JOCTHIKEHUSIX U
28 | OOMeHHas MOJETb JIEPHOTO B3aUMO/ICHCTBUS 1 OTKPBITHSIX MUPOBOH H
29 | Buasl pagroakTHBHOTO H3Iy4eHHs. buonorundeckoe OTCHCCTBCHHOU HAYyKH,
NeCTBHE PaJIMOaKTUBHBIX W3NydeHui. CriocoOsI 1 HOBBIIICHHA




3aIUTHI OT pauaIuu

3aUHTCPCCOBAHHOCTHU

30 | SnmepHbIil peakTop 1 MIO/IPacTAOILIErO

31 | TepmosimepHsIii cuaTe3. TPyIHOCTH CO3MaHUSA 1 ITOKOJICHHS B HAYYHBIX
YIPaBIISIEMON TEPMOSIACPHOMN pEaKIIMN MO3HAHUAX 00

32 | Ilpumenenue spepHoi sHEprun. Pa3zBuTre aToMHON 1 YCTPOUCTBE MUpa U
SHEPreTUKU Ha Ypaje ob1recTBa

O0o01aroniee NnoBTOPeHNE 2

33 | CoBpeMeHHbIE TCHACHIINN Pa3BUTHS 1
MIPOMBIILJIEHHOCTH
Hroro: 33




O U Wi

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.

21.

22.
23.
24.
25.

IIpunoxenue

Hepeqem, TEeM JIdd OpraHvm3anmuu l'lpOeKTHO-HCCﬂeHOBaTeHLCKOﬁ ACATECJIbHOCTH

IIpumepHbIe TeMBbI J0KJI/10B, IPOEKTHBIX H HCCJIEA0BATEIbCKUX PA0OT

11 kaace
BnusiHre Hay9HO-TEXHUYECKOTO MPOrpecca Ha pa3BUTHE OOIECTBA.
OcHoBHBIE 3Tanbl POPMUPOBAHUS TPOMBIIUICHHOTO KOMIUIEKCa Ha Ypaie.
yCKOpI/ITeJ'II/I 3apsKCHHBIX YaCTHULI.
[TpuMeHeHue 3aKOHa 3IEKTPOMAarHUTHOM HHAYKIUU. ['eHeparop.
Tpanchopmarop. IneKTpOAUHAMUYECKANA MUKPOQOH.
[Tpon3BOACTBO U UCIOIB30BAHUE AIEKTpUUECKOi FHEprun. [lepenaya
IEKTPOIHEPIUH.
HerpanuuumoHHsle myTH NOdy4YeHUs 37eKTposHeprun. [Tyt pemenus npodiaemsl
HHEPreTUUECKOro KpU3uca.
N306perenue paano ypanbckuM yueHsIM — A.C. [lonoBbim.

[Tpunnuns! paguorenedoHHo cBsa3u. Pagnonokanus. [loHsTHE O TEIEBUACHUY.
PasButue cpencts cBs3u Ha Ypaie.

Hyamu3m cBeta. Mctopus pa3BUTHA B3IJIA10B HA IPUPOJLY CBETA.

Onrtuyeckue npuOOpsI Ha CIyk0Oe YyenoBeka.

Kpynneiimme teneckonsl Ha Ypaie.

BonHoBeIe cBOlcTBa cBeTa. BOJIOKOHHAs ONTHKA.

Bunsl n3nydeHni 1 UX IPUMEHEHHE.

CrieKTpsl U crieKTpaibHbIN aHanu3. [[puMeHeHue crekTpaibHOro aHajln3a.
CrnexTpaibHblil aHAJIN3 B METAJLTYpPIHH.

[Tpumenenue portorddexra.

Jlazepsl. IIpuMeHeHue na3epos.

CrtpoeHne aToMHOr0 spa. SnepHble CHIIbl. DHEPTHsl CBA3M aTOMHBIX IED.
buonoruyeckoe neiicTBue panoaKTUBHBIX H3TydeHHH. CriocoObl 3aIUThI OT
pagvanyu.

Snepubie peakuuun. [enenue saep ypana. Llennslie sepHble peakiuu. S nepHbii
peaxTop.

TepmosnepHslil cuHTE3. TPy IHOCTH CO3/IaHMS YIIPABISIEMON TEPMOSACPHON PEAKIIUH.
IIpumenenue ssaepHoM dHEprun. Pa3BuTHE aTOMHOM SHEPreTUKHU Ha Y palie.
Enunas pusnueckast kapTuHa Mupa.

CoBpeMeHHbIE TEHJCHIIMH PA3BUTHUS IPOMBIILIEHHOCTH.
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