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1. EJIH OCBOEHMS JAUCTIHILINHBI
Llenpio OCBOCHHA JHCUMILIHHEL wDusnkay spasercs obecredenne OyAyUlero CrCUHATHCTA
payunoil  uIuecKoi Gazoll, Ha KoTopoli B  BBICIICH TeXHUMECKOH LIKOAC CTPOMTCA
oDINEHIJKEHEpEas M CleHHAlbHAd  [OAFOTOBRKE. MocnenopaTe bHoe  W3ydeHHe  (PHIMKH
ppipafareiBaeT cHeiH(uIecKuii METO/L MBILUICHHA. (pu3NUECKYIO HHTYHIHIO, KOTOPBIE ORA3BIBAIOTCH
pechbMa TUIOJ0TBOPHBIMH H B JIPYFHX HAyKax. CrelHaTHeTsl, MONYYHBIIHE [HPOKOE pusnKo-

MATEMATHYECKOE D('J[)FI_"I-GBHHHC, MOTYT CaMOCTOATC/IEHO OCRAHBATE HOBEIE  TEXHHYCCKHE

HATpaB/ICHNs, yenemno padoTarh B HHX, JICTKO [NEPEXOIUTh OT PEUICHHA OJHHX 33/1aM K ApYriM,

HCKATH HECTAHIAPTHBIE M HETPALHIMOHHLIE IYTH, HTO ocoBeHHO BAKHO U8 NpofiecCHOHAILHOH

MOBHIILHOCTI CHELHATICTOB B YCIOBHAX YCKOPEHHOTO PA3BHTHA TEXHHIH.

3anauu:

e TeopeTHYeCcKas [OJroTOBKA B obnacrn  QH3IMKH,  NO3BOJAIONIAA OyayiMM  HHKEHEPAM
OPHEHTHPOBATECA B TOTOKE Hay4HOM ¥ TexHHueckol nHpopMalmH 1 ofecrieunBalolLas UM
BOAMOMKHOCTE HCTOJIB30BAHHS HOBBIX (DHIHUCCKUX NPHHUHNOE B TEX oOacTsxX, B KOTOPLIX OHA
CHEIHANHIHPYIOTCS,

e (JOPMHpOEAHME HAYMHOTO MBIIICHES, B UACTHOCTH NMPABAABHOTO  TIOHHMAHHA  TPAHHIL
NPHMEHHMOCTH  PATIHUHBIX  (PH3HHCCKIX mousiTwil, 3AKOHOR, Teopuit ¥ YMEHHA OLCHUBATD
CTeneHh JOCTOBEPHOCTH PE3y/ILTATOB, MONYHEHHBIX C MOMOIIBI IKCHEPHMEHTAILHEIX  HITH
MATEMATHHECKHX METO/I0B HCCIeOBAHIA,

e pRpaboTEA NPHEMOB M HABLIKOB penieHnli KOHKPETHLIX 38/ U3 PasHbIx obnacreit Gu3nKK,
[OMOFAIONINX CTY/IEHTAM B JaibHellIeM peiarTh HIKEHEPHBIC 3a1atH.

e  O3HAKOMICHHE CTYICHTOB € COBPEMEHHOH HayuHOH anmnaparypoit M BeIpaboTKa Yy HHX
HAMATLHETX HABBIKOB MPOBEACHHA DKCHCPHMEHTAIBHEIX HaydHBIX HCCIIEAOBAHKIT Pa3THYHBIX
(PHIMUECKIX SBJICHIIT i OUCHKH norpemHocteil HIMepeHHit.

2. MECTO JHCHHUILIHHBL B CTPYKTYPE ONOII
Jucuumimna «Pr3ukay 0THOCHTCA K absaarenpHuM apcnuminnaM Gnoka bl JIHcHHUIIIMHEL
(MoyJTH) Y4eDHOTO NIaHa.

3. TIJIAHHPYEMBIE PE3YJIBTATBI ObYYEHHSI MO JJMCHUILIMHE
[TnanupyeMble Pe3yabTaThi 00yueHHs MO AHCHHIUTAHE, COOTHECEHHBIE C NIAHHPYEeMBIMH
peaynsratamit ocoerns OTOIT (KoMreTeHIHAMI MHMKATOPAMH JIOCTHIKEHIS KOMIETEHIHIE)

PopMHpyEMLe TLAaHHpyEMLIe PEXy IETATE OOYVHCHIR 10 AHCLHTIHHE, © COOTRETETRHN & Hanme HOBAHHE OUEHIHDIT

KOMIMETEHLAA WHAMKATOROM ACCTHIKEHEE KOMIETEHIIN . CPencTBa
(KO, COAEpHA NG HHIHKEETOR AOCTIOREHUE ROMIETEHIIN PeaynuTerel OOYHEHIA N0 LHELHTINHEE
KOMTETEHLLAA) (K01, COJEPHaHEIE HHANRITOPA)

OIK-1, Cnocoben OITK-1.1. FnaeT MeToLs $HANHIA Inaet: Crryéten 00
PHMEHATE TEXHOADTHHECKITE NPOLECEDn W o OCHOBHLIE SREDHL I TIOHATHS nafoparoptisisy prboTaM.
ECTECTREHHONAYY ABIE H O0OPYAOBAHNE KK OTLERTOR TG
ofleHH#EHE PHbL2 AETOMATHIALTHN W YTIPERASHHA *  HHCTPYMEHTANEHLIE CPENCTRA Komrponsiibie BONPOCL K
THAHHA, METO/b QCHOBHBIE CXEME! AETOMATHIRUHN et ARGopaTOpHBM paGoTaM
MOTEMETHYECKOTT THUOOBBIK TEXHOMOTHHECKHX Yaterr:

AHLHEL H
MOAETHPOEAHKA B
npofeccHoHanhH3H
NEATENRHOCTH

0 LEKTOR OTPACTN CTPYKTYPE H

iy HELHE ARTOMATHIMPOBALHLIY
CHCTEM VITPABACHHA.

OMTE-1.2 ¥WaieeT CoCTARIATE
CTPYETYPHBIE CXEMBI NPONIBOICTE,
WX MATEMATHYECKUE MDOCHN KaK
OFLERTOR YAPAAICHUA, GHIPEACIATL
KPUTEPHI KRSeCTod

Py HELAOHUPOBEHAR 1 AN
YIpaBAEHHA.

OIK-1.3, Baaaeer HasblKaMy
Bhifopa H NPOCKTHPORIHIR

(Y HEUROHATEHEX CREM

* OpUMEHATE HITISCENS JTRROHL
NU1A PELIEHHA NPAKTHYSCKHK
AT,

*  [PCEDOMTE IKCOEPHMCHTBE N0
FALAHHBIM METOLHEAM C
oOpaloTRai 1 AHANIIOM WX
peIvALTATOR,

Bnaneer:
¢ COCODHOCTRID HENMILIDBATE
COBPEMEHHEIE

undopMaltHo HHBE TEXHONOTHA,
TEXHHEY, MPHETLIHBIC
NpoTpaMMykIe CPEacTRE Npit

Kﬂiﬂ'ﬂ&l.‘lh]lhl: BONPOCKH K
PERTHHI-KOHTPOMO H
nposMeyTouHo R
ATTECTALIHM,




BETOMATHIALHH TEXHONDIHHECKHN PELEHHN RAAH
TpOUECCOR. npodeccHaHaILHoR
AERTENBHOCTH,
*  OCHOBHBIMH TTPHEMAMEH
oBpaloTM W NPEACTABICHIR
IKCMEPHMENTINBHEK JAHHBIY,

4. OBBEM U CTPYKTYPA JCTAILINHBL
Tpy/I0eMKOCTE JIMCUHTLIHHDB] COCTARIACT 4 3pueTHBIX emHHibL 144 qaca.
TemaTHaecKuil man
(popma ?ﬁyqemm — 3a04uan

e Konrakmian palboTa ofy daounxcs hopasl TEKYILETD
-] C NeMArarn4ccris puﬁﬂnmmu E_ EDH'I'pl'I-."ISI
g . z yEnERBEMOCTI, hopmn
u (=] =
Ne s noRaHine TeM WO PRagenonTes 5 5 o g, % i "% 2 E "meffﬂ:um
wn AMCLMTLTIBL : 5 5 g g g E|&E2 .%L (1o ceMecTpasm)
S| §| B| B3| E%|%gq i o
z ' & g -
= = E
1 KpanTonan MpHPOLR H3AYHEHHA 2 1-4 4 - 4 - 23 iy
2 memeHTH KBauTOBOR MexaHukn w | 2 512 4 - - - 2 PENTHHM-ROHTRO/b
AToMHOR GHINER Ne| |
3 SneMerThl (KR TBERIOTD Tena 2 |13-16| 4 - 4 - 25 pETHHI-ROHTPOL
Nz2
4 INEMEHTE {rankn  Aapa W 2 |17-18] 2 - - - 200 | peitTHHr-KOHTPOIL
JfeMEHTAPHBIN YACTHL MNed -
Bcero 3a 2 cemecip: - - 14 - 8 - g5 | akaamen (27 4)
Hannuue # ancunnnnxe KIVKF - - - - - - K, | KPIP
Prre i
|_Hanu o AHeUE nanHe | = - 14 - 8 - 95 Jxaamen (27 1)

Copepranne JeKUHOHHLIX 3AHATHIT 110 AMCHHIIHE

Pasnen 1. Kpanropas npupoaa wiayaeHis

Tema |. Tennosoe H3MYHECHHE.

Copepkanne TeMbl: PABHOBECHOE H3IYHCHHE. AGCOMOTHO HepHoe Teno. 3akoH Kupxroda,
Jakon Creana-Bonbiumana, 3akod Buua, PacnpemeneHne 9HEPrHd B CHEKTPC HATYHEHHA
abeomoTHo yeproro Tena, hopmyna Pases - Jhunca. «¥YnpTpaguoneToBad gatactpodar. ['Mnore3a
[jaHKka 0 KFQHTOBOM XapakTepe uiiayuenis. dopmyia [Inanka.

Tema 2. KpanToBas npupo/ia cBeTa.

Conepikanne Tembr: Breunuii dotoaperr. OCHOBHBIE 3UKOHDL dporosderra. POTOHDI
DHeprus, UMIYIBE, Macca GoToHa. Y paprenve iiHurreina o doroadderra. OnpiThl JleGenena.
Jlansenue c3era. Dhdexr Komnroua.

Pasaesa 2. JieMenTbl KBAHTOBOI MEXai i ATOMHOIL (MEIHKIT

Tema 1. Crpoenne atoma. Teopns bopa.

Conepuanne Templ: Onbrr Pesepdopia no paccesaHuio @ — HacTHI peliecTroM. SnepHad
monienn arcma Pesepiopia. JinneiiuaTeiii ClEKTp aroMa pogopona. Teopud ROAOPOAOTION00HOTO
aroma Bopa. Onerr @panka i Fepua.

Tema 2, DaeMeHThl KBAHTOBOH MEXAHHKH.

Conepkanne Temsl: [unoresa e Bpoiins. DKCIepUMEH TATRHOS NOATBEPA/ICHHE BOTHOBBIX
cpoficTs  MuKpouacTHil, 'paHuibl NPHMEHHMOCTH wnaccnyeckoll  Mexanuk., CoOTHOHIEHHE
HeornpeeeHHOCTEeN [citzenGepra, Bosmosas (yHKiHs 1 ee craTHeTHuecknil eMpic. Odiee
ypasnenue 1lpeaunrepa. Vpasuenue [llpenuurepa Jum CTAUMOHAPHBIX  COCTONHHIL Penienue
ypapuenus [Lpenunrepa s HacTHILL B croTenuuuIbHoi AaMey. [TpoXoK/ieHHe HACTHIb CKBO3E
noTenHaTERE Gapbep. TyHuenbHblH HpPeKT. JIuseiinpii rapMoHHYecknil OCIHUIATOP.

Tema 3. CoppeMeHHBIE IPEACTABISHHA O CTPOCHHY ATOMOR,




Cojepiatine TeMbL Y paBHEHHE [lIpenunrepa Juid ROAOPOOMOA0OHOTO ATOMA. [ nasnoe,
OpOMT@IBHOE W MArHMTHOE KBAHTOBLIC HHCIA. Crekrp atoma sogoposa. [lpasnio oThopa.
OpOUTATBHEI MOMEHT HMITY/TbCA JNCKTPOHA. OpOuTatbHbIH MACHHTHBIH MOMEHT 2nekTponad. OneiT
Wirepua 1 lepnaxa. Cride 9EKTPOHA. Cronnopoe krantopoe ueno. ColeTBeHHbI MATHUTHRIH
MOMEHT 21eKTI0Ha, MarHuTHOEe CIHHOBOE KBAHTOBROE HHCIO. Mpuuun Tayin. Pacnpenencnne
SNEKTPOHOB B GTOME 110 COCTORHHAM. [Mepuonuyeckan CHCTEMA MIEMEHTOR Menpeneesa.

Tema 4. OcHOBBL (PH3HKH NA3CPOB.

Copepicanne tembl: [loraouenne, CrOHTaHHOE H HHJIYIHPOBAHHOE H3TYHSHHE CRETA,
Koapuumenter Ditnurreiina. OnTiyeckne KBAHTOBLIC reHepaTophbl.

Pazaea 3. DaemenTsl PHIHKH TBEPI0TO TeIa

Tema 1. TeopHs TENI0EMKOCTH H 37K TPOIIPOBOAHOCTH TREPILIX TCL.

Conepskanne TeMbl: [IpHHUMT TOKICCTBEHHOCTH HACTHIL bosonst 1 depyuonsl, [omsrie o
KpaHTOBBIX  craTHeTkax  bose-Ditmwreiina  u  Gepmu-/lupaka, Knaccuueckas — Teopus
rernoemioctd, 3akon Jpononra u [lti. Ksantosas Teopus TEMIOEMKOCTH Siinreiina. Keantopas
teopus TeroemkoeTi Jlebas. dononel. Pacnpeaeaciue JeKTpoHOR MPOBOJMMOCTH B MeTalie no
IHepruaM, DNCKTPOHHLI raz. Dueprus Gepmu. Vposens @epnmu. CBepXIpPOBOANMOCTE.

Tema 2. 30HHAA TEOPHA TBEPLIX TEIL

Conepkanne TeMbl: DHEPreTHYECKHE 30HEI B KpHCTALIAX. Meranibl, NOTYIPOBOJIHAKH H
puonexrpukn,  CobeTpenHas MPOBOAHMOCTE  MOMYTIPOBOAHHKOE. [Tpumectas  TPOBOIMMOCTE
noAynpoBoaH:KoB. KOHTAKT JABYX MOJIYNPOBOJHAKOB PasjMHHBIX  THIOB (p-n — mnepexon).
ToaynpoBOHHKOBBIC JIMO/IEL JleficTene creTa HA NONYIPOBOTHHKH.

Pazgen 4. Daementnhl GUIHKH SAPa 1 HIEMeHTAPHLIX HacTiil

Tema | ATOMHOE A1p0. INeMEHTAPHBIE YACTHIIBL

Copepxanue Tembl: CocTap aapa: NPOTOHEL M ueitTponbsl. OCHOBHBIE XaPAKTEPHCTHKH
nykaonos ¥ saep. Msotone. Mojern anep. [lonsite o wiepubix cunax. Jlegext Mace u SHEpTHA
cpsn B snpe. Cpemmss 9HEPrHs HYKJIOHOB H  €¢  3aBHCHMOCTR  OT MACCOBOTD  YHCIIA.
HeyeToHUMBOCTE TAKEIBIX AP MO0 OTHOMICHHUI) K HEKOTOPbIM THTIAM pacnana. Knaccuprrais
3ieMeHTAPHEIX YacThil, B3auMonpeppatieHis JNeMEHTAapHBIX HACTHIL Paanoak THEHOCTE. SliepHble
peaKium.

Coaepskanne AadopATOPHBIX 3AHITHIT 110 HCIHILIHIE

Pazaen 1. Kpanrosast npupo/ia wiaydenus

Tema 1. Tersopoe M3nyueHne,

Cogepacanne 1afopaTopHbIX 3aHATHI: nabopaTopHas pabora 1 «Onpejenenue NOCTOSHHOI
Credana - boabumanan.

Tema Z. KranToBas npupoa cBeta.

Cosepicanne  nabopatopubix sausTuii: jaboparopHas pafota 2 «Msyuenue BHENIHENO
doroahierta i BakyyMHEIX (OTONIEMEHTOBY, naGoparopuas pabora 3 « et Komnronar.

Pazgea 2. DieMerThLI KBAHTOBOIT MEXAHIIKI 1 ATOMHOTT (i

Tema . Crpoenue atoma, Teopua Bopa.

Cogeprxanne 1adOPATOPHEIX 3aHATHIL nabopaTopHas pabora 4 «Onpeenenne pe3oHancHoro
noTeHnuana Bo3ByKAeHHs atomMa MetonoM Dpanka — [epuan; naGopatophas padora 5 «Cnexrp
H3TYHeHHA ATOMAPHOTO BOJIOPOAAY.

Pasaen 2, DaeMeH Ll PHIHKH TBEPIOTO Teaa

Tema 2. 30HHa% TEOPHA TBEPIBIX TEI.

Conepikanue NaboPATOPHEIX 3aHATHIL: jJadopaTopHad paGora 6 «Mayuenue Temiepatyproil
AABMCHMOCTH COTPOTHEIEHHA MOTYIPOROAHHKOB; sabopaTopHasd pabora 7 «Maydenne BONbLT-
AMITEPHBIX  XAPAKTEPHCTHK TEPMOTYBCTBHTCIBHBIX  COTI potusnennii»; naboparophas padboTa 8
@3yueHie  BONLTAMIIEPHBIX  XAPAKTEPHCTHE (pOTOCONPOTHRICHUAN, naboparopnas pabora 9
«Msyuenne cBOMCTE 3/EKTPOHHO-IBIPOIHOTO MEPEX0/1ar.

Paiaea 4. daeventsl GHIMKH AApa 0 WIEMENTAPHLIX HacTH

Tema | AToMHOE AP0, DIEMEHTAPHLIE YACTHIBL




Coneprkarne nabopaTopHbIX sausTit: naGoparopHas paboTa 10 ¢Mayuenne cueranka L eitrepa
— Miomepan.

5. OLEHOUHBIE CPEJACTBA Vsl TEKYLLETO KOHTPOJL VCITEBAEMOCTH,
IPOMESKYTOUHOI ATTECTALME IO HTOT'AM OCBOEHIS! JMCHATLIHD]
1 YUYEBHO-METOMYECKOE OBECTTEYEHHE CAMOCTOSITEJILHOU PABOThI
CTYJIEHTOB

5.1, Tervunii KOHTPOAL YCIEBAEMOCTH
[pusepiintii Hepeienh BONPOCos K PEHTHHI-KOHTPOII0 Nul

1) Temneparypa abCoMOTHO HEPHOTO TeAa T = 6000 K. Ecny Temnepatypy Tea yMEHBIIHTh B
2 pasa, TO JHEPreTHHECKas CBETHMOCTh abCoMOTHO YEPHOT'O TE/IA
1) yMeHBmHTeS B 4 pasa; 2) yBeIHIHTCR B 16 pas, 3) yBenu4uTes B 2 paza; 4) yMEHBIUHTCA B 16 paz.

2) Ecu UIMHA BOJIHBL, COOTBETCTRYIONIAR MAKCHMYMY H3JIYHCHHS YMEHBIITHIACH B 4 paza, TO
remMneparypa abcoMoTHO YepHOTO TEId
1) ypenuuniach B 2 pasa; 2) YMEHBIIHIACH B 4 pasd; 3) yBenu4niIach B 4 pasa; 4) yMEHBIIH/IACE B 2
prasa.

3) Eciu 3auepHeHHylo IIACTHHKY. Ha KOTOPYIO NMAaeT CBET, 3aMEHHTD Hi JepKABHYIO TOH Ke
[IOLIAAH, TO CBETOBOE JABJICHHE
1) peTaneTes HeH3MeHHBIM; 2) YMEHBIIHTCA B 2 paza; 3) yseanuuTes B 2 paid.

4) DnekTpoH B ATOME NepexoanT ui BODYAKASHHOTO COCTORHMSA C snepruei F| 8 0CHOBHOE
cocTosHue ¢ tHeprueii Eo. [1pn oToM uenyckaeTes hoton. Macca HCITYIHEHHOTO froTona paBha

E-E  E-E E-E E-E Atk

1) ¢’ :2) o L3 he 4y he . 5) ¢

5) YacToTa Najaiomero Ha oTodIeMeHT NANYHEHHH YMEHLIIACTCA giasoe. Bo CKOIBKO pas
HY#HO H3MEHHTH 3a/IepiknBaloliee panpskeHue, eciit paboTod BRIXOAA INEKTPOHA W3 MatepHaia
doTOIEMEHTA MOKHO npeHeOpets?

- —
1) ysenuuuTh B 2 pasa; 2) yMEHBIINTE B 2 pasiy; 3) yBenuunTh B V2 paz; 4) yMEHBIIHTE B V2 pas;
S)ocTaBuTh DE3 HaIMEeHeHHI.

6) [Tpu 3aMeHe OIHOrO METAIIA APYTHM JUIHHA ROJTHEL, COOTBETCTRYIOMIAN KPacHOi rpaHuie
hotoadiperTa, yMEHBIUIACTCA. PaGora BEIXOJ@ U8 BTOPOrO METAUIa 10 CPaBHEHHIO © paboTo
BLIXOJIA JU1S IEPBOTO
1) yBeARUHIACH, 2) YMEHBINHIACH, 3) He HIMEHHIIACh,

7} Onurer CTONETOBA N0 HCCIEI0BAHAIO prAMMOJIEHCTBHA H3IYYCHHA C METALIaMIL:

1) nO3BONMIH ONMPEJENHTE PasMephl AAPd; 2) TOATREPIMIN KBAHTOBYIO NPHPOLY HanyueHus; 3)
MOATBEPANA HATHYHE BONHOBRIX CBOHCTB y 9MEKTPOHOB; 4) NMOATBEPAHIIN IHIIOTESY O JIMCKPETHOM
CHEKTPE FHEIHH HJIEKTPOHOB B aTOMAX.

8) B addexre Komnrona thoTon
1) BHIGHBAET DNEKTPOH € TOBEPXHOCTH BCUICCTRA, 2) nepesaer MEKTPOHY HacTh SHEPIHH TPH
YIPYroM CTOIKHOBEHHIN; 3) nepeiact 2IEKTPOHY YACTh JHEPIHH [IPH HEYNPYTOM €104 KHOBEHWH.

9) Onerrel @panka u ['epua 110 HECASIOBATHID HMEKTPHYECKOrD paspajia B mapax pryTi.

1) MO3BOAM.IM ONPEAENHTE PasMephbl AP, 2) MOATBEPMIH KBAHTOBYIO MPHPOILY Hanyuenus: 3)
MOATBEPANIH HATHYHE BOMHORLIX cROICTE Y IEKTPOHOB; 4) TOATBEP/IH FHIOTETY O JMCKPETHOM
CTIEKTpE SHEPIHH HIEKTPOHOB B ATOMAX.

10) Hapueyiite CTaHOHAPHEIC opbHTLl ATOMA BOJAOPOJIA COTJIACHO MOJICAH bBopa, YcnosHo
n3obpaznTe Nepexoinl MEKTPoHa ¢ oanoll cTarMoHapHoi OpPOHTEL Ha JAPYTYIO, COTIPOBOMKIAIDILAECH
MATYHEHHENM KBAHTa IHEPIHH. B yisTpadmonerooit 001acTH CEKTPa 3TH fepexo/ibl JAl0T Ceprio
Maiimana, B BuauMoil — cepHio banbmepa, B HH{PaKpacHod — CepHio [lamena.Kaxoii nepexol
COOTRETCTRYET paubonelueli yacToTe KBAHTA B BHIHMO 00nacTH criektpa?




[IpumepuBIil nepetetb BONPOCOR K peitTimr-koaTpoo Ne2
1) CraunoHapHbiM YpaBHEHHCM [Ipeauurepa A 3IeKTPOHA B BOJIOPOAONOA0DHOM aTOME

ABIACTCA YPUBECHHE

) 2
d_"‘E_;%Flpzﬂ ‘Fz\p+2—m E+—i—+£— =0
2 2 nl 4ngy
ndx h ; 2) :
1 2 X 8
‘an|x+% E.'——EL — =0 7 2m
2 2 Vi +— By = 0
3) +4) h
2) Ecom y — (yHKIHA HMECT BHT, yKasaHHbli Ha PUCYHKE, TO BEPOATHOCTEH O0HAPY AU TE
L L
— <X <—
AMEKTPOH HA YHACTKE 6 2 pasHa
|+| &
L 2L
0 ; 3 L

ljﬁé;ﬁ}é.nﬁg;ﬂjé,

3) B kaxoM ciryuae 3HepreTHYCCKHI CIEKTp JJICKTPOHaA CrIonIHOi?

1) 21eKTPOH B NOTEHIHATBHOM AMe HpHHOf 10710 n; 2) aneKTPOH B aToMe; 3) JEKTPOH B MOJEKY e
Bosopoaa; 4) 2BoDOHEI HNEKTPOH.

4) MakcuMaTbHOE 3HAUCHHE MPOCKIHH MOMEHTA HMITYJIRCA 3NeKTpOHa, Haxoasmerocs B f-
COCTOSHMH, HA HATIPABJICHHE BHEINHErO MAIHHTHOTO MOJIA PABHO
Whi2y2h;3)30 440,

5) CKONBKO PAIHUHBIX COCTOSHMH MOKET HMETh ACKTPOH € [JIABHEIM KBAHTOBBIM YHCIIOM 11
=47
1)15;2)48; 3)32; 4) 54.

6) OrnpeennTs atom, ¥ KOTOPOro B OCHOBHOM COCTOSHUI 3AII0/HCHEL K.L,M—-caonunN -
CI0€ PACTIONCHKEHB] 7 ANEKTPOHOR,

1) Cl; 2) Ge; 3) Br; 4) Ti.

7) Cpeaa HazblBaeTCH AKTHBHOH, Ec/Ii oHa
1) NOMHOCTRIO MOTJIONAST NAAIomee Ha Hee HaIydenue; 2) NOoNHOCTBIO PACCCHBACT MALAomes i
Hee HAAYUCHRE; 3) YCH/IMBAET najaioniee Ha Hee M3TYUEHHE.

§) Cue-ema Hakauky 1aiepa no3pojiaeT
1} co3fars MHBEPCHYIO HACEASHHOCTh B AKTHBHOMN Cpeac; 2) BLI3BATH BHIHYMJICHHOE H3TyHEHHE
poronos; 3) ofecneunTh BHICOKYIO KOFEPEHTHOCTB JA3CpHOTO W3y HCHHA.

9) PaccMOTPHM /BA KBAHTOBBIX COCTOSHHA, B KOTOPBIX HUXOMHTCA CHCTEMA aTOMOB, C
sueprusmi £y u Ea, npruem Ep>FEp. Crerema By/leT HAXOMWTHCH B COCTOAHMHM € MHBEPCHOH
HACEIEHHOCTBIO, el uneno atomoB Ny ¢ sneprieit £ Oyaer
1) paso uncTy aromMos Nz ¢ sHeprueit Ea: 2) Menblie, ueM Nz; 3) Gonbie, vem No.

10) Tpuauun Taynm cnpase/uine
1) mna BeeX TOWIECTBEHHBIX HAacTHIL KBaH rOBOMENAHHYECKOR CcHCTEMBL, 2) JUI  CHCTEMBI
ToRAECTBEHARIX DO30HOR; 3) LIS CHCTEMB! TOMKICCTBCHHBIX (hepMHOHOB.




[Mpumepuelii nepeteds BOTPOCOB K peiiTuHI-KOHTPOTIo Ne3
1) Jlnst HYKJIOHOB BEPHBIMH ABIIAIOTCA CIEAYIONUIME YTBEPHKICHHA

1) npoton obaagaeT 3apaaoM, paBHbIM € . 2) cnuH HElTPOHA MEHBLIE CITHHA [POTOHA, 3) Macent
HYKJIOHOB TIPAKTHHECKH OJIMHAKOBLI,

2) Uem M2HBILE FHEPTHA CBAIN A/1pa, TCM
1) Gonpute y Hero edext Mace; 2) MEHBIIYIO paboTy HYKHO COBEPIUINHTD, 4TODB! pasiennTh 3TO AUPO
Ha OT/e/BHBIE HYKIOHE! 3) Gonble SHEPruu BHIICTHTCS MPH Paclale SToro jlpa HA OTJC/IBHLIC
HyKkaoHBl; 4) MEHBIIE €ro  SHEPrHA  MOKOH: 5) MeHblIE OJHEPTHH  BBRIACIHICA B PeaKiiy
TEPMOAAEPHOTD CHHTE3A STOTO HAPA ¢ APYTHMH 1PaMi.

3) Mpu a-pacnane
1) sapai 41pa He HIMEHWTCA, MAcca Apa yMEHbIIACTCA Ha 4 a.en.; 2) 3apajl anpa YMEeHbIIAeTCH Ha
Jp, Macca AApa yMeHbilgeTcs Ha 4 a.em.y 3) 3apad Anpa yMCHBIIACTCH ua 2e, Macca sipa He
MensieTcs; 4) 3apsL #/1pa YMeHbinaeTes Ha de, Macca A/1pa yMEHbLUACTC Ha 2aeM.

4) Kakas moss paaHoaKTHEHEIX aTOMOB OCTAHETC! HE pactiaBIneiics yepes HHTEPBA BPEMEHH,
paBHbIH JIBYM NepHOIAM nonypacnazia’
1) 50%; 2) 67%; 3) 33%; 4) 75%: 5) 25%.

5) CKOJIBKO - # - PACHafoB AOMKHO NPOM3OHTH, yroObl HecTaOMIBHBIH H30TON aMEpPHLIHA
241 g ) i 209 g
9 npespaTHics B cTabuabHBIA H30TON BHCMYTA 837772
1)8audp; 2)9aul3p;3)ban 5P:4)Tanidf.

14 4 He)

6) HAnpc azora 7 saxparino O -uactuny M2 i HCIYCTHIIO MPOTOH. Spo Kakoro

aneMenta 00pasoranocs’
) 17 16 16 17
1) "‘F:E‘J 30:3} ? F14J 50;5} 7 N~
‘g 2 H 10

7) Slnpo Gepuanua 4 € nornorus geiitpon | | npespamaercs B Sapo Gopa 7 . Kaxas
YaCTHIA TP 3TOM BRIOpackIBaeTcs’
1)y p: 2)n;3) #:4) € 1 5) nemyckaeres Y -kpanr.
—e +Vv, +V
8) Peakius ' 4 ge MOMWET HITH H3-3a HAPYLIEHHS 3aKOHa COXPAHEH N
1) CHHHOBOTC MOMEHTa HMIYJIbea; 2) JCNTOHHONO 3apana; 3) aneKTPHUECKOT0 3apA/ia.
9, 3akOHOM COXPaHEHHA JCKTPHHECKOTO 3apiia 3alpellieHa peakins
h u —e +v, +vﬁ,:2}n+§—+e +F,_,; P+ Ve - p+ e'_‘”

v,thoptu
10) M3 npune/ieHHbIX CXEM BIAMMOIpEBpateHnil yacTill AaHHHIHIIALHH COOTBETCTBYET
W DYy g PINTE HV K A€ He DY
¥ 1 ¥ :

5.2. TP OMEKY TOURASH ATTECTATIS 10 UTONAM OCBOCHIA AHCHHILTHHEL = JKSMEL.
[TpuMepubil mepeicis BONPoOcos

1} Tenaosoe uznyseHne. PapHoBecHOE HATYUCHHE. XapaKTepHCTHKH TETI0BOTO W3y YCHH.

2)  AGecomorno seproe Teno. 3akon Kupxroda. 3axon Credana-Bonsmana i 3akon Buna.

3) PacmpefesneHue 9Hepriy B CHEKTpPe abeoOTHO HEPHOTO TEA. Dopmyna Pones-Jlxnnca.
Vaprpaduonerosan katacTpoda.

4) Kvantosas runotesa u hopmysna llnanka

5} Brewnnit horoanekTpuueckii dQHEerT 1 ero 3aKoHL MoToHLL

6) Odgext Komnrona 1 ero Teopis,

7) Moaens aroma Pezepopaa. TToctymaret bopa. AToM BoJ0po/Ia.

8) Tunoresa jae bpoitng, DKCHCPUMEHTAILHOE  HOATBEPHICHUC  BOTHOBRIX cBOCTB
MHKPOHACTHLL

9) CocTHOIIEHHE HEONPEICTIeHHOCTEH.




10) Bosnucpas GyHKUMA, €€ CBOHCTBA H CTATHCTHUYECKHH CMBICIL.

11) Hecramonapyoe ypasuenue Hlpemurepa.

12) Craunonapuoe ypasnenne peaunrepa.

13) YacTHua B NOTEHIHAIBHOR AME,

14) TIpoxosk/ieHye YaCTHIIb! Yepe3 TOTeHIHATBHAbI dapbep.

15) Kpantopbi rapMOHHHECKHI OCUMILISTOD.

16) Ypasrenne lllpenunrepa s 5eKTpoHa B aTOME BOJIOPOJA. [nagnoe, OpOHTANBHOC H
MarHMTHOE KBEZHTOBBIC YHC/Id.

17) KsasToBamie JHEpPrun 2MeKTpoKa B aTome Bojopona. CrekTp atoMa BOAOPOJ. [Ipasnso
oThopa.

18) OpbOuTanbHLEL H MAPHHTHBI MOMEHT HIEKTPOHA.

19) CobeTpeHHBIT  MeXaHH4YeCKHMH MOMEHT HMIYIbCa  3JACKTpOHA (cnun).  CnuHOBLIA
MATHUTHBIT MOMeHT nekTpona, CHHHOBOE M MArHHTHOE CIHMHOBOC KBAHTOBRIC HHCI. Onislt
IlIrepra n Nepnaxa.

20) [punuun sanpera Hayan. [lepronyeckad CHCTEMA SIEMEHTOR Menjeneena.

21) llornouenue, CIOHTAHHOE W HHAYLHPOBAHHOC H3TYHCHHC. Koadduunenre Ditnmreiina.

22) Jlaseper, [lpuanmn AeAcTBHA JA3CPOB.

23) Kiaceuyeckas Teopist TEIIOEMKOCTH. 3aK0H Jlwononra u 1Ttu.

24) KpanTtopas TEOPHA TEILIOEMKOCTH DifHIITEiHA,

25) Teopua Tennoemxocty Jlebas. MoHOHLL

26) Bosoner u Qgepmuonst. TlousTiHe 0 KBAHTOBRIX CTATHCTHEAX bBose-Diinwreiina 1 Depmu-
Jupaka.

27) DHEpreTHUEcKHE 30HEL B KPHCTAIIAX.

28) PacnpejienieHue 3NeKTPOHOB MO IHEPrETHYCCKHM 30HAM, Knaccudurarms T8epabIX Te/ HA
METAIIBI, TIOJIYTIPOBOIHHKH W IIHIICKTPHKH.

29) CoGcrBesias H NPUMECHAR TPOBOHMOCTH HOJIYTPOBOIHHKOR.

30) DnekTponposoaHocTs TBepiAbix Teil. TemneparypHas 3aBHCHMOCTE 3JIEKTPONPOBOAHOCTH
METAIIOR 1 M0IYIPOBOAHIKOR, ¥ poseHh Depmu.

31) P-n nepexoa. [lonynpoBoaHHKOBEIE THOJILL

12) XapakTepHCTHKH aTOMHOTO s/pa. Mojenn aToMHOro flipd. Maceca ¥ oHEprid CBAIH A7pa.

313) 3akoisl paIHOAKTHBHOTO pacnaa. Anbpa-, Gera- i raMma-uiayueHHE.

34) SlnepHsle peakiMu M 3AKOHBI COXpaHeHus. Peaxuus aeneus saep. [lemmas peakius
JIC/IEHHS.

35) Peaxuns curresa atoMHueix sjiep. [lpodiema ynpasiseMpix TePMOATEPHBIX peakiHii,

36) B ssaumozeiicTsuil u kraccuuKaing ANCMEHTAPHEIX HaCTHLL

37) MeTo/ibl perieTpalii 2IeMeHTapHEX HacTHIL KOCMHHECKHE Ty M.

18) Yactuner u anruuactiel, Heiitprno. Ksapkn.

5.3, CamocrosiTeannan padora obyuatomerocs

CamMoctosTenbrad paboTa CTYACHTOB NO AMCHHIVIMEE «DU3HKAY BKIIOYACT B celn clenyiomme
BHIBD JIESTEIBHOCTH:

1) AynuTopHas camocTosTelbHas paboTa CTyleHTa 0O JHCHHIUIMHE BLITIOAHACTCA A
NabopATOPHEX 3AHATHAX [IPH BRITIOIHCHHH 3a1a'.

2) BreayiuropHas camocrosTenbHasd padoTa BBIMOTHACTCH CTYISHTOM [PH yIIyOneHHOM
W3YUEHHH JIMCLMILTHHEL 10 TeMe NPoiICHHOR JeKIHN, IPH NOATOTOBKE K naboparopusiM padboTam.
OchoBHoil (hopmoii camocTosTenbHON paboThl CTYAEHTa SBJIACTCH H3YHCHHC KOHCHCKTA JEKIMIT,
PEKOMEHIOBEHHOMH THTCPATYPhl, PAcHeT 3a/1a4 KOHTPOJARHOH paboThl.

Kourponshas paboTa BIIONHACTCA 110 BAPHAHTAM H TIPEJCTABIACT cofoil  BEIIONHEHHE
ONpeeNeHHOT0 KOHYECTBA 3a/ay W3 ceylouero cbopuka: [Tpoxouresa H.C. COopHHK 3a1a4 no
dmauke [Dnextponnsiii pecype] / H. C. Tpokomera ; Bnanpumupcrnii roCYIapeTBeHHLIH
vuupepentet (Bal'y) . — M3, 2-e, uenp. u 00, — DJIEKTPOHHBIE TEKCTOBBIC NAHHBIE (1 (paiin : 593
K&) — Bnazpmup : BraauMepekuil rocylapeTseHHE YHHBEPCHTET (Bnl'Y), 2010 .— 66 ¢c. —




3arnase ¢ THTYAA YKpaHa .— DJIeKTPOHHAN BEpCHs mevarHoit nyGankaui .— bubaxorp.: ¢. 64 —
CpoBoanblil 1ozryn — Adobe Acrobat Reader 4.0 — ISBN 978-5-9984-0043-8.

TaGmiia CooTBETCTRIA 3a1a4 BapHanTy npuseieHa B [IpHIoKeHiH 1. B talumue npHBeieHb!
Sa1aUK, KOTOPEIE COOTBETCTBYIOT BAPHAHTAM © | mo 10, BapuanT BEIOHMpACTCH CTYAEHTOM COFIAcHO
crmeky rpynnel. Hanpiwmep: sapradt | BHIOHPAIOT CTYACHTEI, CTOALIME B CHMCKE TPYITIEL 101
pomepom 1, 11, 21, 31 u T.40.; BApHaHT 2 BRIOUPAIOT CTYIEHTHI, CTOAIIME B CIMCKE TPYIILL TIOML
womepom 2, 12, 22, 32 # T.L BApHAaHT 3 BHIGHPAIOT CTYAEHTEL, CTOAIIHE B CIIHCKE IPYIIIbL HOA
pomepom 3, 13, 23, 33 ¥ T, W BapHaHT 10 BEIGHPAIOT CTY/ICHTHI, CTOSLIME B CTIMCKE TPYIILT MO
pomeponm 10, 23, 30, 40 u 1.1

CamocTosTensHas paboTa 3apepliacT 3a1aui BCEX JPYTHX BHAOR yueOHOTO MPOLECca H MOMET
OCYMIECTBIATHCA HA JICKLMAX, CEMHHApAX, naGopatopHLIY 3AHATHAX, KOHCYIBTALAX, Kak (opma
oprauu3aiy  yuebHOro [Mporecca  CaMOCTOATe/IbHA pafioTa CTYICHTOB TIPEICTABAACT coboi
[leIEHAIPABICHHYIO CHCTEMATHYECKYIO JICATeIILHOCTE 10 npHOOPETEHHIO 3HAHHIT, OCYIIECTRACMYIO
BHE ayAHTOPHH.

KOHTPOrb BEIMOIHEHHS CAMOCTORTENBHOMN paGoThl OCYUIECTRAACTCH B XOJ€ BHINONHEHHA 1
JANTE 200 paTOpHEIX paboT 1o AHCHMILIMHE, NPH BRICIHCHHH MpaKTHUECKHX 3ajanui, Ha
IKIAMEHE.

Bonpock! L1 caMOCTOSTE/ L0 paboThI CTY/IEHTOB

1} Kakoe w3nydeHHe HAIBIBACTCH TCTUIOBEIM, H YEM OHO OTIHHACTCH OT APYTHX (nepeunciute
KAKIK) BHIOR M3TyHeHus?

2) Jlaiit> onpejefieHHs OCHOBHBIX XapakTCPHCTHK TCIIOBOTO wanyuenns. Kaxoe T1eo
Ha3biBacTes abCOIOTHO YePHBbIM?

3)  ChopmyaupyiTe 3aK0H Kupxroda.

4) Kakoil BMA HMeeT pacnpejie/ieHue SHEPruH B CHEKIpe aGeomoTHo  wepHoro Tena?
Hapucyiite KOHBEIE PACTIPEASICHHA B 3aBHCHMOCTH OT UIHEBL (MW HACTOTHI) BOMHBI JUIR JIBYX
temmneparyp (T2>T1).

5)  ChopmynupyiiTe 3aK0HLI Credana — BoasiMana 0 CMELIEHHS Buna.

6) Samummre GopMyny Panes - JDKHHCA H HOACHATE CYTh "yapTpaduoneropoit Katactpodibl”.

7) 3ammuure Gopmyny [nanka i NOACHHTE CYTH €TI0 KBAHTOROI THIIOTEREL

8) Kakce W3 Tei, HEpHOE MM HEYEPHOE, MMECT BBILE TEMICPATYDY, eCllH MX APKOCTH
OIMHAKOBEL?

9) B gem COCTOHT ABICHHE, HATRIBACMOC poToadderTon,

10) Chopmynupyiite 3akonsl  otoadhexra. B uem O5TH 3aKOHBL  [POTHEOpEHAT
npencTaBieH asM KaceHueckoii guanii?

11) Kak KauecTBEHHO, CIeIys BOIHOBOH KApTHHE H3TyUCHM, obsacHuTs Goroadibert?

12) Obuacuute 3aKonbl GoTO(HEKTA, HCXOL 13 QopMyJisl DIHUITEHHA,

13) Yro rakoe kpacHas rpanuna (oroodhexra. Uem omnpesensercs YHCIOBOE 3HAUCHHC
rpaHiyHOIl uacToTH? HTo BAMACT HA NOI0IKCHHE KpacHoil rpaHuLb! (poroaddexra’

14) Yro Takoe GOTONEMEHT H KAKOBA Er0 BOJILTAMIICPHAN XapakTepucTHra?

15) [ouemy Obina OTBEPrHYTA MOAESIL ATOMA Tomncona?

16) B 4éM MpOTHBOPEHHS NPELIOMKEH Hoit PesepdiopioM nuiaHeTapHoil Mojieii aroma?

17) B ueMm cymmocTh TCOPHH aToMma, npennioentoil bopom? Cdopmympyiite TOCTYIATH
Bopa. Kaxossl neoctarkn teopun bopa?

18) Crextphl atoMos, CrieKTpaibHBIE CEPHH ATOMA BOAOPOJIA.

19) Kaiate THITBI COYIAPCHIH BOIMOMKHEL MEIKILY HCKTPOHAMIL, VCKOPAEMBIMH HIEKTPHYECKHM
MoJeM, H aroMamu?

20) B usM sakmouaerces onsir @panka u lepua, # Kakue OCHOBHBIC BRIBO/BI MOKHO C/CNIATE HA
OCHOBAHUH OTILITAT

21) Kakue KBAHTOBBIE YHC/1d OIHCHIBAIOT COCTORHNE MHKPOHACTHILE!?

22) YeM onpeensercs HEKTPOHHOE COCTOANNE HIOIHPOBARROTO aroma’

23) Of=acuuTe npotiece 00pasoBauA FHEPreTHICCKUX 30H B TEEPAOM TEIE.

24) O 4ero 3aBHCAT UIHPHHA PA3PEILCHHOH 30HE! 1 YHCIO ypoBHeit B Heii?




25) Kakopa 30HHas CTPYKTYPa NPOBOHHKA, MOAYIPOBOIHHKA H H30/1aTOpa?

26) O0nacHITE MEXAHN3M CODCTREHHOI H IPUMCCHOH MPOBOJMMOCTH MOJIYIIPOBOAHHKOR.

27) Kakos ussueckuii cmeicn nonatus ypossa Gepyu?

28) Uem obbacHgercs pasaTuude  TeMNeparypHoil  3aBHCHMOCTH  2IeKTPONPOBOAHOCTH Y
METAIUIOB I NICTYNPOBOAHHKOBR?

29) OGRACHATE 3aBMCHMOCTH MONOMKEHHs ypopns @MepMu W  KOHUSHTPALMH  CBODOIHBIX
HOCHTENEH 3apsaia B IOIYNPOBOAHHKAR OT TEMINEPaTy Pl

10) OfwachuTe (PUIMHECKHE MPOLECCHL, MPOHCXOAUINE IPH 00PazoBaHUH P-1l NEPEXoIa,

31) Hapucyiite dHepreTHucckue 30Hb B 06IACTH P-n MEPeX0/a 0 0OLACHUTE, B HEM COCTOHT
JEHCTBHE BHELIHErD MIEKTPHUECKOIO 1014 HA P-1 TIEPEX0/L.

32) Yro maswiBaercs  paasoaktHeHocTei0?  Kawkume npounecckl  OTHOCATCH K HHCAY
panHoaKTHBHEX

33) Ha uem OCHOBAH NPHHIAT PETHCTPALIAN W HIMEPEHUA PaIHOAKTHBHOTO Hanyyenns? Kaikune
npuOOpLI IPUMEHAKOTCH 118 ITHX Henel?

34) OB8BACHUTE YCTPORCTRO H NPHHIKAT JeicTeuA cueTunKa [eiirepa.

35) OnuiuxTe NpoecCel, NPOHCXOINUIHE B ra3opaspaiHbix CHETHHKAX,

36) [lepeancante PU3MUECKHE IPOLECCH], NPOHEXOIAIME TIPH B3aMMOICHCTRIN [-13nytieHis ¢
BELIECTROM.

37) B ueM 3akIH0UaloTes MPOHEcch! YIPYIoro paccesHus YIeKTPOHOB AIPAMH, MIEKTPOHOB HA
anexkTpoHax?

38) Yem obycnopiedsl NOTEpH SHEPrHM HACTMLEL IPH TPOXOKIACHHH 4epel NOrnoiaoiyio
cpeny?

19) Yto CpoHeXOauT MPH NPOXOHIEHHN VIEKTPOHA Yepes NOTI0THTEN:?

40) Kako3abl 0coBEHHOCTH TPOX0MJIEHIS Yepes TOMOTHTE b MOHOIHEPTeTHIECKHX [f-HacTiil 1
[l-u3nyuenns, MMEIONIero HellPepLIBHEL SHepreTuieckuil cnektp?

doun  ouenoudeix  Marepuanos  (POM)  ang mpoBefneHMA  ATTECTALMH  YPOBHA

cHOPMHPOBAIHOCTH  KOMIIETEHIMIT  o0yqalonmuxes N0 JHCHHIUIHAE  OhopMIACTes  OTACIBHLIM
JOKYMEHTOM.

6. YYEBHO-METOJNYECKOE 1 HHOOPMAIIHOHHOE OBECINEYEHHE

JMCHHUTLTHHBL
6.1. KnuroobecneueHnocrs .
KHMMOOBECTIEMEH-
Foa HOCTh
Har Menopanie THTEPETYPEL 4810, HAMRRHNE, BILT HELAHWA, W3IRTENRCTED HELA R Humiene 1
ANEKTPOHHOM KATANONE
IEC
COCHOBHAR NHTEPATY A

1. Mapruncon JLK, Ksanwrosan ¢msuka: yueGvoe nocobue /| Mapruncon I K., | 202] hitps:/fwww.iprboo

Caupros E.B. - Mocksa:  Mockoseksil  rocyaporBennsil  TexHHuecknit kshop.ru'l 15606.ht

yrusepeuter emenn H.D. Baymawa, 2021, - 528 c. - ISBN 978-5-7038-5562-1. - ml

TereT: MERTPC HHbLAL b

2, Hponos WLE. Keantoran qimanka, OcHoRHEIE 3aKoHEL yiebHoe nocobue / Hponos 2021 https://www. iprboo

H.E.. - Mockee: JlaGopatopua ananmit, 2021, - 259 ¢, - ISBN 978-5-93208-5 [7-2, - kshop.r/ 105767 i

Teker: anekTpCHHLIH, ml

3, Fonpann JLIL. Knantosas duznka. Beoausiil kype: yueGnoe nocobue / J1 I1 2019 https://znanium.co

lonsaun, I, M. Hopukosa. - 3-¢ 31, - Jonronpyaswii: Manatenncxnii Jom m/catalog/product/

wMurennexrs, 2019, - 480 ¢, - ISBN 978-5-01559-268-0. - Texer: anekrpoHHbii. 1117881

4. Napwakon A.H. KeanToras duinka ina nrkeHepos: yuebuoe nocobue / 2019 | htps:ifwww.iprboo

Mapwaxos A.H.. - Capatos: Byzosckoe oOpasosanue, 2019, - 404 ¢, - ISBN 978-5- kshop.ru/B6463 . hi

4487-0531-1. - Texer: anexTponnsil, ml

_JonoauutenbHas nuTeparypa

|. Koctwma T.1. Baenenne s ksantoyo gusnky: yqefuoe nocofine / Kocruna T.K., 2018 hups:/www.iprboo

Tyuwnn B.C., Eanamwesa W.B.. - Ekatepnnbypr: Hapatensereo Ypansckoro kshop.ru/ 106350, ht

yuuaepentera, 2018, - 252 ¢, - ISBN 978-5-7996-2357-9. - TekcT: 3eKTPOHHEL 11l

2. Bonkos A" Kype dusuxn. Ksanrosas qninka: ywebnoe nocobne / Bonkos AT, | 2017 https://www.iprboo




[ Tlomanep A.A.. - ExatepuuSypr: Ypansckuit denepaneuufl yunsepcurer, 2017, - kshap.m’l{}ﬁdﬁl.hl

155 c. - ISBN 978-5-321-02527-7. - TercT: MERTPOHHLIA. ml

3. Jlexumn no ousnke. Keantosan M anepHas quanka [Snextponssiii pecype] [ A, | 2016 | hipi/felibvlsurub
. Tamenn, H. C. lNpokowesa; BaaguMupckuil rocylapeTBeHHB YHHBEpCHTET itstream/123456739
venn Anexcanapa [puropsesida i Hukonas Upuropresnsa Croneroswx (Bal'y). MATATIAO322.pdf
- OnexTponsme TekcToBbe dadueie (1 daitn: 143 MB). - Branumup:

BAaguMuperiil rocy1apcTBeH bl YHUBEPCHTET MMenn AJlekcannpa ['puropseaiia
i Huxonas Cpuropeesida Ctonetosex (Bal™V), 2016. - 87 c.: un,, tabn. - 3arnasue
¢ THTYNIA 3KpaHA, - NekTporHas sepens nedarnoft nyGankaunn. - Bubmmorp.: ¢, 85.
- ISBN 978-5-9984-0654-6.

4, Capwsa M.IL Keantosas duinka: yueGHoe nocobue / Capuwa MIL. - 2016 https://www.iprboo
Hosocubuper: - Hopocu@npernit  rocyaaperseHbiil  TexHiecknil  YHHBEpCHTET, kshop.ru/9 1369 .ht
2016. - 131 c. - ISBN 978-5:7782-2896-2. - Teket: anexTponHsiil. ml

6.2, Ilepuoanyeckue u3aanns

1) Wypnan  «Kpantopas snekTpomHka».  ApXMB  HOMepos.  Pemum  0CTyna:
http:/fwww.mathnel.ru/qe/archive.
2) Hayuano-rexnnyeckuii HYPHAI «DOTOHHKAY, Pencinm AoCTyna;

hitp://www.photonics.su.

7. MATEPHAJILHO-TEXHHYECKOE OBECHEYEHHE JUCITHTLTHHDBI

Jlna peanuzaliy JaHHON AHCUMIUIMHEL HMEIOTCA CTIENHANLHEIC MOMELISHHS JUIA NPORCACHHA
sangTiil, JIeEIHOHHBIE ayHTOPHH OCHALEHbl JIOCKOH (s Mena WaH Mapkepd), JKpaHoM Ul
NPOSKIHOHHHX CHCTEM, TIPOSKTOPOM H HOYTOYKOM.

AYIHTOPHH U1 npoBeaeHds  1a0opaTOPHBIX  3aHATHI  OCHALICHH  YCTAHOBKAMH  JUIA
Bbinoenus  naopatopHeix  paBor: 1 «Onpenenenne nocrosuuoit  Credana-bonsivanan;2
«Mayuenne muemmero gorooddextan; 3 «Ipdexr Komnronan; 4 «Onpegeienne pesoHancHoro
notennnana 3030yaaenns aroma merogom Ppanka — Tepi; 5 «CriekTp H3IYHCHHA aTOMApHOTO
Bofopoan; 6 «M3ydenue TeMmoepaTypHOH 3aBHCHMOCTH CONPOTHBACHUA TONYNPOBOAHHKOR); 7
«M3yueHHe  BOMBT-AMIEPHBIX  XAPAKTEPHCTHK  TEPMOYYBCTBUTEILHBIX  CONPOTHBICHMHN; B
«Mayuenne BoNLTAMOEPHBIX  XapakTepHcTHK  otoconpotusienusiy; 9 «Mayuenne  CcsofcTs
VIEKTPOHHO-ABIPOMHOTO nepexoan; 10 «M3yuenne cuerunka [eiirepa — Mionnepan.

[pakTiueckue/maboparopible paboTel npoBoaaTes B yuedunix naboparopusx 430-3, 431-3.
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Pabouyio npcrpaMMy cocTasmi crapuinii npenunaBaTeﬂb,-'_ij:_f duliM C.B. #upnosa _ﬁz/ﬂ'
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Petenient

lNenepansusii gupextop 000 «BaagkuTexy AB. Ocunos

[lpotoxon Ne 1 ot 30.08.2021 roaa
Base o kaenpoi

C.M. Apakenst

/ {®HO, noznuce)
PabGouas npo-paMma paccMOTpeHa H onofpena Ha 3ace/lanni yueGHO-MeTOIHYECKOH KOMHCCHH
nanpasienusa 15.03.04 AproMaTH3alKs TEXHOTOTHICCKHX NPOLECCOB H NPOH3BOACTE
[porokon Ne 2 or 4 P9 Lo2{ ,, roaa
[Mpencearent KOMHCCHI WM’ LT frcrh oCrcee et

{ (DHO, noanucs)




JUCT NEPEYTBEPAKJEHMS
PABOUYEI IPOTPAMMBI JIUCHUTIIHHbI

PaGouas nporpamma onoGpena na 20 old 120 L3 yuebHbIH roja

[Mpotokon 3acenanus kadeapn Ne ¥

or 0L A< rona

Jaseayioumil kadepoii

fo‘w A 2, ﬁ%},{;ﬁ“fﬁﬂzf

PaGouas nporpamma ogobpena Ha 20

[Mporokon sacenanus kadenpsr Ne

/
/20 yuebHLIH roaa

o1 roja

Zaseyromnii Kadeapoi

PaGouas nporpamma ogofpena na 20

[Mporokon sacenanns kadenpsr No

/20 yueOHBIi roga

oT roga

Sapenyiownit kadeapoi

PaGouan nporpamma osobpena na 20

[Mpotokon 3acenanus kadenpbs Ne

Japeayromui kadenapoi

/20 yuebubii roga

Pabouas npo-pamMa ogodpena xa 20

[Mporokon 3azenanns kadeape Ne

0T rojg
/20 yueDuwiii roga
oT rojia

Bapeayomni kadenpod

PaGouas nporpamma ostoGpena na 20

[Mporokon zacenanns kaeapur No

120 yueOHEIH Toaa

o1 roia

Japenyioumi kadeapoii
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