[ 1

MUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUSA
POCCHUMCKOM ®EJEPAIINN
dbenepanbHOE rOCyIapCTBEHHOE OFOKETHOE 00Pa30BaTEIIBHOE YUPEKICHUE
BBICIIET0 00pa30BaHUs
«APKYTCKUHUTOCYJJAPCTBEHHBIMYHUBEPCUTET»
OI'bOY BO «UT'Y»

XuMmunuyeckuii paxyabrer
Kadenpa Teopernyeckoii ¥ NpPUKJIATHONH OPraHUYeCKOH XUMUM
U NOJIMMEepPHU3aMOHHBIX NPOLECCOB

\

XUMM «yT_.B,EP}KILA,IO

Hekanxuyuaeckoro (haxyabTeTa

\\ € 4 N / / $ /
)/ € X.V1. Bunbmc
NG, 7 T S
S L Aaian 2021 T

« « Q75

Pabo4asi nporpaMMa JUCHUILINHBI (MOLYJIsI)

HaumeHnoBanue TUCIUTUIMHBI (MOIYIIS): 51.0.15 OnTika u cTpoeHHe aToMa
Harmnpasnenue noaroToBKu: 04.03.01. Xumus

(K00, HauMeHoB8aHUue HanPasIeHUs NOO2OMOBKU)
Hanpasnennocts (mpouib) MOATOTOBKH: Xumust He()TH M raza

KBanuduxanus BeIlyCcKHUKA: HaKaJaBp

®opma o0yyeHHs:  OYHAsA

(O'—IH(L‘I, 3ao4nas (C UCnOJb306AHUEM IIEKMPOHHO20 06y‘i€HMil u bucmanuuonnblx 06pa306am€ﬂbelX mexHonozuL?),
OYHO-3A0YHAA (C UCNoIb306aHuem 31eKmpOoOHHOCO 06))‘{61-{1/[}1 u ducmanuuoyﬁbzx 06pa3060m€.71belx mexl-to.ﬂozuzi)

CornacoBano ¢ YMK xuMuueckoro PexomennoBano kadeapoit
¢bakynpTera TEOPETUUECKOW WU MPUKIATHON OpraHMueCcKOu
XUMHHU U MMOJIMMEPHU3ATMOHHBIX MTPOIECCCOB

ITporokosr Ne 06 ot «17» mas 2021r IIporokosr Ne 07 ot «29» ampenst 2021 .
IIpencenarens QQ\ %\&M;/ Bunbmc 3aB. kadempoi %L’/ Lupes) Dnenpmreiin O.A.

Upkyrck — 2021



COJEPKAHUE

1. HEJIM U BAJAYUU JUCHUTITIAHBI ... Cm%
2. MECTO JUCHUITIIMHBI B CTPYKTYPE OIIOITI BO.......ccoiiiiiiiiiiiiiciceeee e 3
3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA AUCHUIIIMHBL..........ccooeciiiiiiie 4
4. COAEPX)KAHUE U CTPYKTYPA IUCHUIIIMHDBL ........cccoiiiiiiiiiiii, 5
4.1. ConeprxkaHue TUCUMIUIMHBI, CTPYKTYPUPOBAHHOE IO TEMaM, C YKa3aHUEM BUJIOB yUE€OHBIX
3aHATHI U OTBEAEHHOTO HA HUX KOJIMYECTBA AKAAEMUUYECKHUX HACOB ..vvvvviieeriniiesiieinesessieenneans 5
4.2 T1nan BHEAyAUTOPHOM CaMOCTOSATEILHOM PaOOTHl 00YUAIOMIUXCS 110 TUCIHUILIHHE ............. )
4.3 ConepkaHUE PA3ACIIOB U TEM JUCIIUTIIIITHBI ....vveeiuveeerureeessteeesuseesssseesssseesssnesssssesssneessseesnses 6
4.3.1 IlepeueHb NPaAKTUUECKUX 3aHATUI U JTAOOPATOPHBIX PAOOT ...ovvvvvriiiririiiiiiiiiisii s 8
4.3.2. Ilepeuenb TeM (BOIIPOCOB), BHIHOCUMBIX Ha CAMOCTOSITEIILHOE U3YYCHHUE
CaMOCTOSITEIIEHOU PAOOTBI CTYHCHTOB ....c.uvivveurissrisieestissetsseessesssesieessssssssbeesne s saeesre s sneesne e 9
4.4. Metoauueckue yKa3zaHus 110 OpraHU3alui CaMOCTOSTEIbHON paOOThl CTYIEHTOB .......... 10
4.5. IlpumepHast TEMAaTUKA KYPCOBBIX PAOOT (IIPOEKTOB).....cevveuriererssreesseesnreesseeareessnesreessneas 10
V. YYEBHO-METO/JMYECKOE 1 ”THO®OPMALIMOHHOE OBECIIEYHEHUE
JICHUTITIAHBI (MOZIY IS ..ot 10
A) OCHOBHAS JIATEPATY DA+ +uvvevreeneesnreereeasreesseeasreessesasseesseessseaaseeasneesmeeasneessesasneesneesnreenneeanneenes 10
0) JOTOTHUTEITBHAS JIATEPATYPA +.uvivvivrerriasrisieesseasesseessee st ssessbe e s e sseesbeesbesss s sbeesressnesbeesressneans 10
B) ba3bl 1aHHBIX, HH(OPMAIMOHHO-CIIPABOYHBIE U TOUCKOBBIE CHCTEMBI:......vveuvieriiiierieaneeees 11
VIL.MATEPUAJIbHO-TEXHUYECKOE OBECIIEUEHUE AUCHUIIIMHBI .........ccevvvee 11
6.1. YueOHO-Ta00PATOPHOE OOOPYIOBAHME: ... ccuvirvrirreriasrisieesteesesseessessessessreesesseesneesnessneseeas 11
6.2. IIpOTPAMMHOE OOCCTIEUCHHME: .....vvvveurisrisieesiiastesteesreesesseesbe e s e b e b sbe e sb e e s sb e sieenre s 12
6.3. TEXHUUECKUE U DITEKTPOHHBIE CPEIICTBA: ..evvrrrerreesseesresseesseassesseesseessesseesseasesseesseessessnessens 12
VII. OBPA3OBATEJIBHBIE TEXHOJIOT T ........cooviiiiiiiiiiiiicc e 12
VIIL. OHEHOYHBIE MATEPHAJIBI UL TEKYIIEI'O KOHTPOJIA U
[TPOMEXYTOUYHOU ATTECTALMH ......cooviiiiiiieiiiie et 13
8.1. O1ICHOYHBIE CPEJCTBA TEKYIIETO KOHTPOIIS «..vvvveernrrrerurenesireesssreeasssesssssesssseesnseesnneessneens 13

8.2. OLIeHOYHBIE CPEACTBA JUISI HPOMEKYTOUHOM ATTECTALIMM ....vvveervreesiriesseeesineesnneesneeens 15



1. HEJIM M1 3AJJAYM TUCHMUTLINHBI

Hens mucuuruiMHbl - GOPMHUPOBAHUE €AMHOM, CTPOHHOM, JOTUYECKH HEMPOTUBOPEYMBOI
(GU3MYECKON KapTHHBI OKPYXAIOMIET0 HAC MHpA, LEIBHOrO TMPEJCTABICHUS O Mpoleccax H
SBIICHUSX, MPOUCXOASAIIMX B HEXKHUBOW M KMBOW MPUPOJE, HAYYHOrO CHOco0a MBIIUICHUS,
CO3/IaHHE y CTYJIEHTOB COBPEMEHHON HAay4YHOW M METOJOJIOTUYECKOW 0a3bl /Ui TOHMMAHUS U
YCBOGHHUS CIICLUAJIbHBIX M TEXHUYECKUX JUCHUIUIMH, HEOOXOIUMBIX [UIsi paboThl MO
CHEINAJIbHOCTH.

3aa4yy JUCIUIUIMHBI - U3yYeHHE OCHOBHBIX 3aKOHOB ONTUKU U aTOMHOU (DM3UKH, a TAKKE
MNPUHIUIIOB, YIPABISIOMNUX HPUPOAHBIMHU SIBJICHHSIMU U MPOLECCAMU, HA OCHOBE KOTOPBIX
paboTaroT MalllMHBI, MEXAaHU3MBI, ammapaTbl U MPUOOPHI COBPEMEHHOW TEXHHMKH; OBJaJICHUE
MPUEMaMU U METO/IaMHU PEIICHHS] KOHKPETHBIX 33/1a4 U3 Pa3IUYHBIX 001acTel ONTUKH U AaTOMHOU
Gbu3MKKM; O3HAKOMJICHME C MPOCTEHIIMMH amnmaparaMmu, MNpuOOpaMH U CXEMaMH, KOTOpbIe
UCTIOJNIB3YIOTCS B (QPU3HUYECKUX M TEXHOJOTHYCCKHX JIA00PATOPUSIX.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OIIOII BO

2.1. YueOHast nmuciummHa «ONTHKa W CTPOSHHE aToOMa» OTHOCHUTCS K 0a30BOii
(00s3aTEIIBHOMN) YaCTH MPOTPAMMBEI.

2.2. Jlna w3ydeHWs] NaHHOW y4eOHOW IUCHMIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHHS H
HaBBIKH, (POPMHUPYEMbIC TIPEIIECCTBYIONIMMHU UCITUTUINHAMH:

Ne i/m Kop nucrunnuHbl HanmenoBaHue npeamecTBYOMUX IUCIUTUINH
1 51.0.01 Oxpana Tpyna
2 51.0.09 be3omacHOCTh KU3HECATSILHOCTH
3 b51.0.10 Maremartuka
4 b1.0.12 MexaHuKa 1 MOJIEKYJISIpHAst pU3HKa
5 b51.0.13 DNEKTPUYECTBO U MarHETU3M
6 b1.0.15 OOmast XuMus. XUMHS HEMETAJIOB

2.3. IlepeueHb mocieayOMMX YU€OHBIX TUCIUILIMH, U1 KOTOPBIX HEOOXOAMMBI 3HAHU,
YMEHHMSI U HaBbIKU, OpMUpPYEMBIE JaHHON y4eOHON AMCHIUIIIMHOM:

Ne i/ Ko auctmnmHe HanmeHnoBanue nociaeayromux JuCUAILIMH
1 b1.0.18 AHanuTHyeckast XUMHUS
2 b1.0.19 DOHU3HKO-XUMUYECKHE METOJIBI aHAIN3a
3 b1.0.23 WudopmaTrka U BEIYMCIUTEIbHAS TEXHUKA
4 b1.0.25 dusnyueckas XUMHUSA. DIEKTPOXUMHUS. XUMUYECKas
KHHETHKA U KaTajau3
5 b1.0.27 [Iporuieccel 1 anmapatsl
6 b1.B.04 du3nuecke METOIBI NCCIIEJOBAHUS

3HaHMe JaHHOM JUCHUILIMHBI HEOOXOAUMO MPH AajibHEHIIeM 00y4YeHUH B MarucTparype
U aCIIUPAHTYpE, a Takke B chepax npodhecCHoHaIbHON AeATEIbHOCTH  3paBOOXpaHeHue (CHHTE3
¥ KOHTPOJIb Ka4eCTBA JIEKaPCTBEHHBIX MPENapaToB), XUMUS MPUPOJHOTO OPraHUYECKOTO ChIPhS
(u3ydyeHue coctaBa M pa3paboTKa crocoOoB nepepaboTKH W MPAKTHUYECKOTO HCIOJIb30BAHUS
MPOJYKTOB U3 yIJIsl, He(pTHU, TPUPOIHOTO raza) u JIp.



3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JUCIHUIIIMHBI

[Ipouecc ocBoeHUsT JUCHUILUIMHBI HampaBieH Ha (QopMHpoBaHHE KOMIETEHLIUN
(ameMeHTOB crenyronmx komrereHnuit) B coorerctBuu ¢ ®I'OC BO u OIl BO no ganHomy
HarpasieHuto 04.03.01 «Xumusy», npoduis: Xumus HepTH 1 rasa.

IlepeyeHb MIAHNUPYEMBIX Pe3yJbTATOB 00yYeHHS M0 TUCUHUILIMHE (MOIYJIIO0),
COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTHKEHUSI KOMIIeTeHIIH

Komnerenuus

Nuaukatopsl
KOMIIeTEeH M i

Pe3yabTaThl 00yyeHus

OIIK-4. Criocoben
IUTAHUPOBATH PAOOTHI
XUMHUYECKOH
HaINpaBJICHHOCTH,
00OpabaTrIBaTh U
HUHTEPIPETUPOBATH
TIOJTYYCHHBIC PE3YyJIbTAThI C
UCIIOIb30BaHHEM
TEOPETUUECKUX 3HAHUM U
MPaKTUYCCKUX HABBIKOB
pEILICHUS] MaTeMaTHIECKUX U
¢dusnyecKknx 3amaq

OIIK-4.1. Vcniomes3yet
0a30BbIE 3HAHMS B 00J1aCTH
MaTeMaTHKHU U GUIUKU TIPU
TUTAHUPOBAHHUHU PadboT
XHUMHYCCKON
HAMPaBJICHHOCTH.

OIIK-4.2. O6GpabaTbiBaeT
JAaHHBIC C UCIIOJIb30BAHUEM
CTaHJAPTHBIX CIIOCOOOB
aAIlmpoOKCUMaIUM YUCJICHHBIX
XapaKTEePUCTHK.

3HaTh (yHIAMEHTANBHBIE pa3leNsl  (UIUKH
(9TEKTPUYECTBO ¥ MATHETH3M) LTS TUTAHUPOBAHUS
paboT XMMHUYECKOH HAalPaBJICHHOCTH.

YMeTb HCIONb30BATh TCOPETHUYCSCKUE 3HAHMS IO
9JIEKTPUYECTBY M MarHETH3MY IIPH IUIAHUPOBAHUH
9KCIIEPUMEHTAIBHBIX paloT.

Brnanets HaBbIKaMU IUIAHUPOBAHUS paboT
XMMHUUECKOI1 HAlPaBJICHHOCTH OIUPasiCh Ha
0a30Bble 3HAHHS PU3HUKHU (AIIEKTPUUECTBO U
MarHeTusM).

OIIK-4.3. MHTepnpeTupyer
Pe3yIBTATHI XUMUIECKUX
HaOJII0ICHUH C
HCIIOJIb30BaHUEM
(hM3NIECKHUX 3aKOHOB H
MpeCTaBICHUM

3HaTh (pU3MYECKUE 3aKOHBI, KOTOpBIC JIEkKAT B

OCHOBE XUMHYECKUX TIPOIIECCOB, ISt
OOBCKTHBHOW  HMHTEPIIPETALMN  PE3YIbTAaTOB
HUCCIIEIOBaHUI.

VYmeTh HHTEPIPETHPOBATH pe3yabTaThI

XMMHUYECKUX HaOJIOAEHUH C MCHOIb30BaHUEM
(U3MYECKNX 3aKOHOB U MTPEACTaBICHHUH.

BilageTh HaBbIKAMU UHTEPIIPETALIUU
SKCIIEPUMEHTAIBHBIX JAHHBIX C UCIIOIb30BAHUEM
IIPEJICTAaBICHUHA O MATHUTHBIX U AJIEKTPUYECKUX
SBJICHUSIX.

OIIK-6. Ciocoben
NIPEACTABIIATh PE3YNIbTATHI
CBOEH pabOTHI B yCTHOH H
mUcbMEeHHOH (hopme B
COOTBETCTBUH C HOPMAMU U
MPaBUJIAMU, IPUHSTHIMU B
npodeccCHOHAILHOM
CcOo00IIIECTBE

OIIK-6.1. IIpencraBnsier
pe3ynbTaThl paboThl B BUJIE
OTYeTa 110 CTaHIAPTHOU
(hopme Ha PyCCKOM sI3BIKE

3HaTh cTaHAapTHBIE (OPMBI  IPECTABICHUSA
pE3yIbTaToB paboThI MPUHATHIMHI B
1po¢hecCHOHATIBHOM COO0IIECTBe.

YMeTb MpeAcTaBIsTh OTUYETHI 110 CTAHAAPTHBIM
(hopMaM Ha pYCCKOM SI3BIKE.

Brnajgers HaBBIKAMU TPE/CTABICHUS PE3YJIbTaTOB
paloTHI B YCTHOHM M MHCHhbMEHHOH (hopMme.

OIIK-6.2. ITpeacrasisieT
HHPOPMALUIO XUMHUYECKOTO
COJICPKAHUS C YUECTOM
TpeboBaHUi
oubmuorpaduueckoit
KYJIBTYPBI

3Hath TpeOOoBaHUs oubnmorpaduaeckoit
KYJIBTYpBI, TpEIbsBIsIEMbIE K IPEJICTABICHHUIO
nHpopMannu B MCbMEHHO# (opme.

YMerb NpeACTaBiIsiTh HHPOPMAIHMIO C YYETOM
TpeGoBaHUH OGMOIHOTpaduIecKOn KyIbTYpHI.
Briajets HaBbIKaMU MpecTaBieHus nHGopManuu
XMMHUUYECKOTO COAEPIKAHUSI C YIeTOM TpeOOBaHUi
6ubnmorpaduaeckoil KyJabTypBbl.

OIIK-6.3. TIpencrasnsier
pe3yIabTaThI PA0OTHI B BUJIC
TE3HMCOB JOKJIajJa Ha
PYCCKOM U aHTJIMHCKOM
SI3BIKE B COOTBETCTBHU C
HOpPMaMH U MPaBHIIAMH,
MPHUHATHIMU B XUMHYECKOM
coo01IecTBe

3HaTI) HOpMI:.I nu npaBHna Hpe)ICTaBJ'IeHI/Iﬂ
pe3yapTaToB pabOTHI B BUJE TE3HCOB JIOKIIANa Ha
PYCCKOM M aHTJIMHCKOM SI3BIKE.

YMeTh IpeACTaBIATh Pe3yabTaThl PpAOOTHI B BUIC
TE3UCOB JOKJIaga HAa PYCCKOM U aHTJIMHCKOM
SI3BIKE.

Biajieth HaBBIKAMU TPEACTABICHUS PE3YJIETATOB
pabOThI B BHIE TE3UCOB JOK/Iaaa B COOTBETCTBHU
C HOpPMAaMH W TPABWIAMH, MPUHSATHIMH B
XAMHYECKOM COOOIIIECTBE.




4. COAEP) KAHUE U CTPYKTYPA JUCIUIIJIMHBI

TpynoeMKOCTh TUCIUIUIMHBI COCTABJISET 7 3aU€THBIX €IUHUIL, 252 yaca, B TOM YHUCIIE
135 — konrakrHsie yacel, 54 — CP.
dopMa MPOMEKYTOUHON aTTEeCTAllUU: YK3aMEH

4.1. CopeprxaHue JUCHHUILINHBI, CTPYKTYPHPOBAHHOE 110 T€MaM, ¢ YKa3aHUEeM BH/I0B
YueOHBIX 3aHAATHI U OTBEICHHOI0 HA HUX KOJIUYEeCTBA aKaleMHYeCKNX YaCOB

Bussl yueOHOI paboTHI, BKIIOYAs
< €aMOCTOATENbHYIO paboTy 00yyaroumxcs
§ H TPYI0EMKOCTh
5 (B yacax)
= KonrakTHas pabora ®DopMmBbI TEKyIIero
=
g : g npenoaasaTeiid ¢ KOHTPOJIA
Ne § ;5 g E 00yJarOIIIMHCS 5 yCIIEBAEMOCTH;
Wi Pasgen IMCHMILIAHEL/ TEMBI E ° ] Q = dopma
3 8 = E o o @ < S = MPOMEKYTOUHON
Joa] % 3 ) = = S| =N
£9 < = 22~ 2 38 aTTeCcTalluu
=% =] o 3 2 8 & < g £ S
> = 25| §2E| 58] 8= (no cemecmpam)
S| 8| &¢| 5| 25| 2
= = o a, S E 3 o o <
) © 8o g o
N = CE |z
IIpoBepka oTueToB
1 | Paszen 1. OnTuka 3 36|26 | 24 | 2 | 18 | PO
JIP u 13
Paznen 2. Ctpoenue IIpoBepKa OTYETOB
2 3 16| 6 10 2 17
aTroMa JIP u ]I3
[TpomexyTrouHas
p YT 3 6 JK3aMCEH
arrecragud
HUToro yacon 216 52132 | 34 | 10| 35 53
4.2 TInaH BHeayAUTOPHOI CAMOCTOSITEIbHOM PadoThl 00y4aAKOIIMXCS MO ANCHUIINHE
CamocTosTenbHas paboTa 00yJaronmxcs VYuebHo-
& METOANYCCKOC
3 H 3arpatsl |OeHOqHOE 5
= asBaHHue paszeia, TEMbI B o CpOKI/I 00CCIICUCHUEC
b UJ] CAMOCTOSATENBHON PabOTHI BpPEMEHHU [ CPEICTBO .
Q BBITIOJIHEHU A (qac ) CaMOCTOATCIIbHOU
) padoTEI
. [ToarotoBka oTuera no aganus cM. B «OnrTuka u €TOJTNIECKHE
3|1. I1 3 (0) M
nmabopaTopHOii pabote aToMHas (hu3nKa» YKa3aHHsl K
«Onpeaenenue nokasarenei (MeTomuYeckue ykazaHUs K 4 oruers [TPAKTHKYMY
MIPEJIOMJICHUS Ta30B H )KUIKOCTEH  |MpakTHKymYy). «OnTuka u
Ha nHrepdepomerpe UTP-1»; aTOMHas
2. Pemienne 3amau. (buznkay.
3|1. I[Togroroska ordera 1o 3ananus cM. B «OnTHKa U
nabopaTopHOit pabote aToMHast (hu3nKay»
«OmpeaeneHue ITUHBI BOJIHBI (MeToanueckne yKazaHus K 4 P
M3ITyYEHUs J1a3epa ¢ TIOMOIIBIO MIPaKTUKYMY).
TU(GPaKIIMOHHON PEIIeTKIY;
2. Pemenue 3a1au.
3|1. IToaroroska or4yeTa 10 3amanus cM. B «OnTHKA 1
naboparopHoii padote «IIpoBepka |aTomHas puzmka» 4 P
3akoHa Maiocay; (MeTomuUeckre ykazaHUs K
2. Pemenue 3a1au. MIPAKTUKYMY).




CamocTosTenbHas pabota 00yJaommXCst VYuebHo-

g 3atpars |OneHoOuHOE METORITICCROC

% Hassanne pasnena, Tembt Buz camocTosTenbHOM paboTh Cpoxu BPEMEHH [ CPEICTBO obecneueHue .

Q

@) BBITIOJTHCHHU S (qac.) CaMOCTOATCIIbHOH

paboThI

3 (1. IToaroToBka oTyeTa 1O 3aganus cM. B «OnrTuka u
naboparopHoii padote «/3yuyeHnne |aTomHas Gu3nKa»

BpALIEHHsI TUIOCKOCTH IMOJISIpU3auy |(METOANYECKUE YKa3aHHs K

U onpeJiesieHne KOHIIEHTPALUH MIPAKTHKYMY). 4 OTUCTLI
PacTBOPOB ONTHYECKH aKTHBHBIX

BEIIECTB C TOMOIIBIO

MOJIIPUMETPaAY;

2. Pemienue 3aga4.

3 [[ToaroroBka K KOJUTOKBHYMY IO CwM. OuieHOYHBIE CpencTBa 4 vO Cagennes 1.B.
pasgeny «OnTHKa. TEKYIIEro KOHTPOJIS. Kypc obmeit

3 |1. [Togroroska or4yera o 3amauus cM. B «OnTHKa 1 ¢uznkn. B3 1.
nmabopaTopHOii paboTte aToMHas (hu3nKa» Tom 2.
«OmpeneneHre MOCTOSHHON (MeToaMYecKue yKa3aHUs K 4 oruersl | DIEKTPUIECTBO
[Tnanka»; MIPAaKTHKYMY). Y MarHeTu3M.
2. Pemenne 3aau. Bomnssl.

3 (1. [ToaroToBka oTyeTa 10 3ananus cM. B «OnTuka u Onruxa. — M.:
nabopartopHoii pabote «M3yueHue |aTomHas pU3UKaA» Jlans, - 2016.
CEpHUAIIbHBIX 3aKOHOMEPHOCTEH (MeTonuyueckue yKkazaHus K 4 oruersr  |PEXKUM JOCTYNA
CIIEKTPa BOAOPOIA»; MPAKTUKYMY). 9BC
2. Pemenue 3anau. «30aTeNnbCTBO

3 (1. [ToaroToBka oTyeTa 1o 3ananus cM. B «OnTuka u «JIanb».
nmabopaTopHOii pabote aToMHas (hu3nKa»

«[TomykonuyecTBEHHBIN aHATN3 (MeToaMYecKUe yKa3aHUs K 4 OTHeTHI
COCTaBa CIUIABOBY; MIPAKTHKYMY).
2. Pemenue 3amau.

3 [[ToaroroBka K KOJJIOKBUYMY IO Cwm. OneHOYHBIE CpeJICTBA 3 oraers
pazzeny «CTpoeHHe aToMay. TEKYIIEro KOHTPOJISI.

OO1mas Tpy10eMKOCTh CaMOCTOSITEJILHON paboThI 10 AUCIMILIMHE (Jac) 35
BropkeT BpeMeHN caMOCTOSITENbHOH padoThI, TPEeAYCMOTPEHHbIH ydeOHbIM 35
TUIAHOM JUIS TAHHOW JTMCIMIUIMHBI (Jac)

4.3 CopnepixaHue pa3aeioB U TeM THCHUTLIUHBI

TpynoemMkocThb
JIACTIUTLTUHBI 6
(3.e.)
HanmenoBanue | Pazgea 1. OnTuka
OCHOBHBIX DneKkTpoMarHuTHas npupoaa cBera. ONTUYECKU U BUJIUMBINA JTUANIa30HbI
paszieson 3JIEKTPOMArHUTHBIX BOJIH. BosmHOBOE ypaBHeHue. CkopocTh cBeTa. [Imockue
(Monymneit) u cepuueckue BoIHbI. BonHOBON (pOHT.

3aKOHBI OTPa’keHHsI M TMPEJIOMJICHHSI CBETOBBIX BOJH 3aKOHBI
OTpaKEHHs U IPEIOMIIEHUS CBETa Ha TpaHMIE pa3fesia AUDJIEKTPUKOB.
®opmynbl Openens. [lonHoe BHyTpEeHHEE OTpakeHHe CBeTa. BONOKOHHAsS
OIITHKA.

HNurteppepenuus cBera IHTepdepeHLs MOHOXPOMATUYECKUX BOJIH.
JBynyueBas uHTepdepenuus. Cymnepno3unusi IUIOCKUX BOJH. Pa3HocTh
xonma. YcioBus WHTEPPEPEHITMOHHBIX MAaKCHMyMOB ¥ MHUHHMYMOB.
Crostune BOJIHBI.

IIpocBetrienne ontukm HuTepdepeHnus B TOHKMX IieHKax. [lomockr
paBHOM TOJIIMHBI U paBHOTO HakioHa. IIpocBernenune ontuku. Kombna
HerotoHa.

MmHorogyyeBasi uHTepdepeHnus. YcioBuss HHTep(EPESHIIMOHHBIX
MaKCUMYMOB ¥ MUHMMYMOB JJIsl MHOTOJIy4€BOM HHTEp(EpEHLIUH.




JAuppakuua cera. IIpunnun I'roiireHca-dpeHens, €ro MHTErpajlbHas
3aMuch U TPAKTOBKA.

Mertona 301 ®@penens 3oHbl Ppenens. [IpuMeHeHne BEKTOPHBIX IUarpaMmm
JUIA aHanu3a AMPpakiMOHHBIX KapTuH. J(udpakius Ha KpyrioM OTBEpCTUU
U DKpaHe.

JAudppakunonnass pemerka Jluppakuus PpayHrodepa HaA IIEH.
Hudpakiuonnas  pemerka. Jlucrmepcus W paspemiaromias — cuia
CIEKTPAJILHBIX PUOOPOB.

Juppakuusa PpeHTreHOBCKHUX JIydell Ha KpUCTAUIMYECKOW pEIIETKE.
dopmyna Bynwsda-bperra, JIay3rpaMMBl, nebaerpaMMBl.
PeHTreHOCTpYKTYypHBIM  aHanu3, €ro MPUHLMIBI U  [PUMEHEHHUE.
lNonorpadust u ee npakTUYecKoe UCIOIb30BAHMUE.

Moasipu3anus cBera. EcTeCTBEHHbIN U NOJIAPU30BaHHbIN CBET. JIMHEHHO-,
HUPKYISPHO- U SJUTUNITUYECKH- TTOJIIPU30BAHHBIN CBET.

3akon Mamrwca Crenedb nossgpuszauuu cBeta. Ilomspuzatopel u
aHanu3atopbl cBera. 3akoH Mamtoca. [lonmspuzanus mpu OTpakeHUU U
IIPEIOMJIEHUH CBETa Ha IPaHULIE IBYX JUAJIEKTPUKOB. 3akoH bprocrepa.
Housipumerpus BpaiieHre m10CKOCTH MOMSPU3ALUU B KPUCTAIIIMUECKUX
tenax. Caxapumerpusi. MckycctBeHHass aHU30Tpornusi. POTOYNPYrocTs.
Dddext Keppa. [[BoitHOE TydenpeoMiIeHrHe B MArHUTHOM TIOJI€.
Mucnepcusi u norJiomenue ceera da3oBas u rpymnmnosas CKOPOCTH, UX
cooTHowmieHue. HopmanbHas W aHOMallbHas JWCIEPCHUsl TOKa3aTels
npenomiieHus. J(ucrnepcuoHHOe paciibIBAaHHE BOJTHOBBIX MTAKETOB.
DJIeKTpPOHHasi Teopusi aAucnepcuKiaccuueckas 31EKTPOHHAs TEOPUs
JUCTIEpCUU. 3aBUCHMOCTH TOKa3aTeJIel NPEJOMIIEHUS W MOIVIOUICHMS OT
4acTOTBHI.

3akon byrepa-JlamOepra-bapa Ilornomenne cBera. 3akoH byrepa-
JlamOepTa- bopa. Onruyeckas IIOTHOCTh U €€ (DU3HMUECKHH CMBICIL.
Pe3onancHoe mornomenue cBera. lMcnonszoBanue 3akoHa byrepa-
JlamGepra-bepa it U3y4eHus: XUMHYECKOTO COCTaBa BEIIECTBA.
Paccesnne cBera MonekyIsspHOE paccessHHE CBeTa. 3aBHCHMOCTH
WHTEHCUBHOCTH PACCESHHOTO CBETA OT YacTOTHI cBeTa ((popmyina Panes).
Kom0nnanmonnoe paccesinue cBera. CTOKCOBBIE U @aHTUCTOKCOBBIE JTyUH.
3akonbl reomerpuueckoii ontuku Ilpunnun @Pepma U 3aKOHBI
re€OMETPUUYECKOHN ONTUKH.

LenTpupoBannas ontuvyeckasi cucrema llpeiroMieHne U oTpakeHHE
cBeTa Ha cepuyeckux MoBepxHOCTAX. ToHkas nuH3a. PopMysa TOHKOM
nuH3bl. LleHTpupoBaHHas onTU4eckasi cucremMa.

®oromerpusi DPOTOMETPUYECKHE TOHATUSA W EAVHMUIBI H3MEPEHMS:
CBETOBOM TIOTOK, CHJa CBETa, OCBELIEHHOCTb, CBETUMOCTH, SIPKOCTb;
71aMOepTOBCKHI HCTOYHHK CBETA.

3aKkoHbI TeNJIOBOI0 uU3jay4eHusi TeruioBoe uznydyenue. MzmyuarensHas u
MorJIomaTeNbHasl CHoCOOHOCTH BeLIecTBa MX COOTHOIIEHHE. Mozenb
abcomotHo u€pHoro Tena. 3akoH Credana- bonsiimana, dopmyna
cMenieHus Buna.

Kpusuc BosiHoBoii Teopun cBeta u popmyaa [linanka @opmyna Parnes-
JlxnHca. OrpaHMYEHHOCTh KJIACCHUUYECKON TEOpUU W3IIY4YEHHs. DJIEMEHTHI
KBaHTOBOro noaxoja. @opmyina Ilnanka.

®oro3dpdext BzaumoneiictBue (oTOoHOB ¢ 3ekTpoHamMu BHemHuit
dbotoadext. Padotsr A.I'. CToneroBa. YpaBHeHUE DUHINITEHHA.

JaBienne cBera u 3¢pdexr Komnrona Ddpdext Komnrona. /aBnenue
ceeta, onbITHl [1.H. JIeOenena.




Pazpnen 2. CtpoeHue aroma

Mukpomup. Macmtadsl. Konctantel. HEBO3MOXXHOCTE OnUcaHus SBICHUN
B MUKPOMHpPE B paMKaX KJIACCUUECKON TEOPHH.

3aKOHOMEPHOCTH B aTOMHBIX cnieKkTpax CepuanabHbIE 3aKOHOMEPHOCTH B
CIEKTpPE aromMa BOJOpPOAA. OKCIEPUMEHTAJIbHOE  J0Ka3aTeJIbCTBO
JIMCKPETHOM CTPYKTYpPhl aTOMHBIX ypoBHEH. OnbiThl @panka u ['epna.
Boposckas Teopust aroma Bogopoaa Omnbitel Pesepdopna. [Inanerapuas
MoJIeTb aToMa U npobiema yctoiunBoctu atoMoB. [loctynatet bopa.
BoanoBbie cBoiicTBa BemecrBa [urnore3a pe-bpoitns. BonHoBbIE
cBoiicTBa yactull. [Ipuanmn HeonpeaeneHnocty I eizenoepra.

YpaBuenue llpeaunrepa. KopmyckyisspHO-BOTHOBOH Jyalini3M: (OTOHBI
U MUKpouacTHIIbl. BoHOBast (yHKIUS U €€ CTaTUCTUYECKOE TOJIKOBAHUE.
KBanToBaHnue sHEpPrUuu 1 MOMEHTA UMITYJIbCA.

TepMbl €OCTOSSHMH MHOI03JIEKTPOHHOI0 aTtoMa MyJbTUILUIETHOCTh
CIIEKTPOB, CIIUH AMeKTpoHa. D dekt 3eemana, apdext Hltapka. [Ipuanmn
[Taynu. Pacnpenenenue 31€KTPOHOB MO 3HEPTETUUECKUM YPOBHSM aTOMA.
OrnTryeckre KBaHTOBBIE T€HEPATOPHI.

CoctaB M XapakTepHMCTHKa aTOMHOro sapa Pasmep, macca u 3Heprus
cBsi3u sapa. Jledext Mmacchl. 3aBUCUMOCTb YI€TIbHOM YHEPTHH CBS3U SApa OT
YHUCJIa HYKJIOHOB. S|IepHBIE CUJIBI U UX CBOMCTBA.

SnepHble peakluM W 3JIEMEHTAPHbIE YACTHUbI SIIepHbIE peakuuu U
3aKOHBI COXpaHeHUs. D(P(HEKTHBHOE CEUYCHHWE PEAKIMH M CIUHUIIBI ¢
n3MepeHus. Peakinu, BbI3bIBa€Mble HEHTPOHAMH. PagnOoakTHUBHBIE YacChl.
Peakuust nenenus snep. Kinaccsl aieMeHTapHbIX YaCTHIL.

®opMmBbI
TEKYILEro
KOHTPOJIA

YCTHBIN OmnpocC, OTYCTHI, KOJIJIOKBUYMBI

®opMma
IIPOMEKYTOUHON
aTTecTaluu

DK3aMeH

4.3.1 llepeyeHb NpaKkTHYECKUX 3aHATHI U JIAa0OPATOPHBIX padoT

TpynoemkocTs
(gac.) g
= g s
Ne paznena u g % Er
TEMBI 3 > 5
Ne i/ HamnmeHoBaHMe 1a00paTOpHBIX paboOT 2 25
JIUCLUITIIMHBI Beero W3 Hux z s 2
(MomysisT) npakTHUeCKaT | & 52
yacoB ==} g =
MOATOTOBKA 2
S
1 13,15 Ornpenenenue nokazarenei 4 OIIK-4
MPEJIOMIIEHUS Ta30B U KUJKOCTEN Ha 5 OIIK-6
untepdepomerpe UTP-1. E
2 1.6,1.8 Ornpenenenne ITUHBI BOJTHBI H3TyYeHUS 6 2
9 Ja3epa ¢ MOMOIIbI0 TU(PpaKIIMOHHON %
PEIIETKH. g
3 11.10,1.11 | Ilposepka 3akona Maitoca. 6 é
4 1.12,1.15 | U3yuenue BpaIieHus MIOCKOCTH 8 5
TIOJIAPM3ALIMHI U OTPEJIETIECHIE ’E
KOHIICHTPAIIUX PACTBOPOB ONTHYECKH 5
AKTHBHBIX BEIISCTB C IIOMOIIBIO >
MOJISIPUMETPA.




5 1.22,1.23 | Onpenencuue nocrosiuHoi [Tnanka. 4

6 122,23 N3yuenune cepralibHbIX 2
3aKOHOMEPHOCTEH CIeKTpa BOJIOPOAA.

7 24,2.6 [Tomykoau4yecTBEHHBIN aHAIM3 COCTaBa 2
CILJIABOB.

4.3.2. Ilepeyenbp TeM (BONMPOCOB), BHIHOCHMBIX Ha CAMOCTOSITEJIbHOE H3y4YeHHE
CaMOCTOSITE/IbHOI PadoThI CTYJIEeHTOB

Ne Tema 3aganue PopmHpyemas NJAK
KOMIICTEHITHS
1. 1. ITonroroBka otuera o 3aganug cM. B «ONTHKA U
nabopaTtopHoO# pabore aTOMHasi (PU3HKaY
«OrnpeneneHue nokazareneit | (METOAMYECKHE YKa3aHUS K
MPEJIOMJICHUS Ta30B U MIPAKTUKYMY ).
JKUOKOCTEN Ha
unTeppepomerpe UTP-1»;
2. Pemenue 3amau.
2. | 1. IlogroroBka oT4yeTa mo 3amganus cMm. B «OnTHka u
nabopaTopHol padbore aToMHas U3UKa»
«OrnpeneneHune JIMHbI (MeToaMuecKkue yKa3zaHus K
BOJIHBI U3JTYy4YCHHUS Jla3epa ¢ | MPaKTUKyMY).
MTOMOIIBIO AP PAKITUOHHON
pEIIeTKIY;
2. Pemenue 3amau.
3. | 1. IlogroroBka ot4yeTa no 3ananus cM. B «OnTHKA U
nabopaTopHoi pabore aToMHasi GU3UKa» OIK-4.1
«[IpoBepka 3aKoHa (MeToanueckue yka3zaHus K OIK-4 OINK-4.2
Mamrocay; MIPaKTUKYMY).
OIIK-4.3
2. Pemienue 3agau.
4. | 1. Iloaroroska oruera 1o 3amganus cMm. B «OnTHKa U
nabopaTopHoii padote aToMHas uzuka»
«M3y4eHue BpaleHus (MeToaMueckue yKa3zaHus K
MJIOCKOCTH TMOJSIPU3AlMYA U | IPAKTUK .
onpetonere prsant PaKTHKyMY) OITK-6 OITK-6.1
KOHIIEHTPAIIUU PACTBOPOB OIIK-6.2
ONITHYECKU aKTUBHBIX OIIK-6.3
BEILIECTB C MOMOIIbIO
MOJISIPUMETPAY;
2. Pemienue 3agau.
5. | [loaroroBka k kouiokBuymy | CMm. OLleHOYHBIE CPEACTBA
1o pazaeny «OnTukKay. TEKYIIEro KOHTPOJIA.
6. 1. IloaroroBka ot4eTa 1o 3aganud cM. B «ONTHKA U
nabopaTopHoii pabote aToMHas puszuka»
«OrnpesieneHue NOCTOSIHHON | (METOAMYECKHe YKa3aHUs K
[Tnankay; MIPAKTUKYMY).
2. Pemenne 3agau.
7. | 1. IlogroroBka oT4yeTa mno 3aganus cM. B «OnTHka u
nmabopaTopHol paboTe aToMHasi U3UKa»
«3yueHne cepuabHbBIX (MeToamueckue yKa3zaHus K
3aKOHOMEPHOCTEH ClleKTpa | MPaKTUKYyMY).
BOJIOPOJAY;




2. Pemenue 3agauy.

8. 1. ITonroroBka otuera o 3aganug cM. B «ONTHKA U
nabopatopHoit pabote aTOMHasl (PU3HKaY
«[TomykonmuecTBEeHHBIN (MeTomUYecKHne yKa3aHus K
aHaJIM3 COCTaBa CILJIABOBY; MIPAKTUKYMY).

2. Pemenue 3amau.
9. | [loaroroBka k KoUIOKBUYyMY | CM. O1LleHOYHBIE CpEACTBA
no pazgeny «CrTpoeHue | TeKyIero KOHTPOJIS.

aToMay.

4.4. MeToauuyecKue YKa3aHud 110 OpraHusainuu CaMOCTOSITEILHOM paﬁoTbI CTYACHTOB

CaMocrtosiTennbHasi paboTa CTYIEHTOB, CBsI3aHHAs C MOJTOTOBKOH OTYETOB 10
BBIMIOJTHEHHBIM J1a00paTOPHBIM paboTaM, 3aKpeIUIeHHEM TEOpPEeTHYEeCKOro MaTepuaia B BUIE
MOJITOTOBKH K KOJUIOKBHYMaM, IMPOBOJTUTCS BO BHEAYIUTOPHOE BPEMHI.

Cmpyxmypa omuema no n1abopamopuotu pabome:

1. Ilenb paboTHLI.

2. TeopeTnueckas U SKCIIEPUMEHTAIbHAas YacTh.

3. BeImonHeHNE pacueTHBIX B COOTBETCTBHHM C METOJMYECKUMHU YKa3aHHSIMH K Kax 0N
pabore.

4. BpiBoj (Ha OCHOBE MOJYYEHHBIX PE3yJIbTATOB).

Aszpmyko A.A., CapaeB B.B., baxenoBa A.Jl. ®uzuka. Yacte 2. DIEKTPUYECTBO M
MarHeTusM (MeToJIMYeCcKue yKa3aHus K mpaktukymy). Upkyrck: Upkyt. roc. yu-1, 2009. — 78 c.

CagenbeB 1.B. Kypc obmieit pusuku. B 3 1. Tom 2. DnekTpudecTBo U MarueTu3M. BosHEL.
OnTuka. — M.: Jlans, - 2016. Pexxum nocryna ObC «M3natensctBo «Jlanby.

4.5. IlpuMepHasi TeMATHKAa KYPCOBBIX padoT (IPOEKTOB)
HET

V. YUEBHO-METOJIUYECKOE U MH®OPMALIMOHHOE OBECNEYEHME
TV CHUIIMHBI (MOLYJIS)

a) OcHoBHas JIMTEpaTypa

1. Cagennes, 1.B. Kypc o6mieit pusuku. B 3-x T. Tom 3. Ontuka. AtomHas pusuka. - M.:
Jlans, 2011. Pexum noctyna 3bC «M3narensctBo «JIanp».+

2. Ky3unenos C.1. Kypc ¢usuku ¢ npumepamu pereHus 3anad — M.: Jlans,- 2014. Pexum
noctyna ObC «M3narensctBo «Jlanby. +

3. JlorynoBa, D. B. [Ipaktuxym no ¢usuke : yaebHoe mocodue / 3. B. JlorynoBa. — Omck
: Omckuii I'AY, 2020. — 87 ¢. — ISBN 978-5-89764-833-7. — TekcT : 3neKTpoHHbIH // JIaHb :
ANEKTPOHHO-OMOMMoTeunast cucrema. — URL: https://e.lanbook.com/book/136149 (mara
oOpamienus: 12.04.2022). — PexxuM goctymna: Juis aBTOpH3. MOJIb30BaTeNeH. +

4. dusuka: Kypc Jeknui : yaebnoe mocodue : B 3 wactsx / coctaBurens JI. A. Ky3una. —
Bonorga : Bol'V, [0. r.]. — Yacte 3 : OnTuka, kBaHTOBas (U3UKa, CTPOCHHE sapa, (PU3MKa
tBépaoro tema — 2014. — 168 c. — TekcrT : anmeKTpoHHbIH // JIaHb : 3IeKTPOHHO-OHOIMOTEIHAS

cucrema. — URL: https://e.lanbook.com/book/93123 (mara oOparry 22 m SKIM
JIOCTYIIA: JUIsl aBTOPH3. MOJIb30BaTENEH. \:%w
N2
0) 10MOJIHUTEJIbHAS JIUTEepaTypa:
1. CaBenseB U.B. Kypc oOmei ¢usuku. B 3 1. Tom 2. DnekTpuyecTBO U MarHETHU3M.
Boanbl. Ontuka. — M.: Jlanse,- 2016. Pexxum goctyna 9bC «M3naTensctBo «JlaHby.+

=$2:04720




2. Casennes, U.B. Kypc obmeit pusuku. B 4-x T. Tom 3. KBantoBas ontruka. ATOMHast
¢dusuka. Gusnka TBepaOTO Tesa. GU3nKa aTOMHOTO sijipa U AneMeHTapHbIX yactul] — CI16.: Jlans,
2011. Pexxum pocryna ObC «M3aatensctBo «Jlanby. +

3. @pum C.D., TumopeBa A. B. Kypc obmeit pusuku. B 3-x T1. T.3. Onruka. AToMHas
¢buzuka. — M.: Jlans,- 2008. Pexxum noctyna ObC «M3marensctBo «JIanbpy.+

B) ba3bl 1aHHBIX, MH(POPMAIIMOHHO-CIIPABOYHbIE M MOMCKOBbIE CUCTEMBbI:
http://elibrary.ru/

https://isu.bibliotech.ru/

http://rucont.ru/

https://e.lanbook.com/

https://ibooks.ru/

https://www.rsl.ru/

http://testfiz.ru/

http://www.studmed.ru/testy-po-fizike/
https://www.test-uz.ru/online_test.php?cat=fizika

B cootBerctBum ¢ m. 4.3.4. ®I'OC BO, oOyuaromumcsi B TEUEHHUE BCErO IEpHOJIa
oOyueHust oOecredeH HEOrpaHMYEHHbIH A0CTyn (YyAaJeHHbIM AOCTYN) K  3JIEKTPOHHO-
OMOIMOTEYHBIM CHCTEMAM:

1. OtkpbiTasgs »snexkTpoHHas 0a3a pecypcoB M HCCIEAOBaHUN «YHUBEpCUTETCKas
uHpopmannonnas cucrema POCCHUS» [DnextpoHHblii pecype] : caidt. — Pexum
nocryma: http://uisrussia.msu.ru 6eccpovHbIii

2. TocynapctBennas wuH(poOpMmanuoHHass cucremMa «HanumoHanpHas —dIEKTPOHHAS
6ubnuotexa» [DNeKTpOHHBIHN pecypce] : cailT. — Pexxum noctyna: http://H36.pd. Oeccpounsblit

3. Hayunas anexkrponnas oubnmuoreka «ELIBRARY.RU»y [DnekTpoHHEIH pecypc] : CaiT.
— Pexxum nocryna: http://elibrary.ru/defaultx.asp. - Konrpakr Ne 148 ot 23.12.2020 r. AKT oT
24.12.2020 r. cpok meiictBus mo 31.12. 2021 r. moctym: http://elibrary.ru/

4. OBC «U3znatensctBo Jlanb». Kontpakt Ne 100 ot 13.11.2020 r. Akt Ne 671 or
14.11.2020 r.; Cpox aevictBus mo 13.11.2021 r. goctym: www.e.lanbook.com

5. Kontpakt Ne 100 ot 13.11.2020 r. Akt Ne D 656 ot 14.11.2020 r. ; Cpok neicTBus
no 13.11.2021 r. moctym: www.e.lanbook.com

6. OBC 2OU3 «bubamnotex». ['ocynapctBennsiit koHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubnmorex». Jlumnensnonnoe cornamenue kK [ocymapctBeHHOMY KOHTpakty Ne 019 ot
22.02.2011. Aapec mocryma: https://isu.bibliotech.ru/ Cpok nelicTBusi: 6eccpouHBIit.

7. OBC «PykonT» KonTpakT Ne 98 ot 13.11.2020 r.; Akt Ne 0K-5415 ot 14.11.20 1. Cpok
nevicteus o 13.11.2021r. mocrym: http://rucont.ru/

8. DBC «Aibykc.py/ibooks.ru» Koutpakr Ne 99 or 13.11.2020r.; Akt Ne 99A ot
13.11.2020 r. Cpoxk aeiictBust mo 13.11.2021 r. nocryna: http://ibooks.ru

9. OO0 «3InekrponHoe m3mareiabcTBo KOpaii». Kontpakr Ne 60 ot 23.09.2020r. Akt
npuema-nepegaun Ne 3263 ot 18.10.2020; Cpox pmeiictBua mno 17.10. 2021 r.
noctyi: https://urait.ru/ JIutensuonnsiii kontpakt Ne 04-E-0258 ot 20.09.2021r. AKT mpuema-
nepenaun Ne 5684 ot 18.10.2021; Cpoxk neiictBus mo 17.10. 2022 r. noctym: https://urait.ru/

10. OO0 «MBUC», xortpakt Ne 157 or 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpok
nevicteus ¢ 01.01.2021 mo 31.12.2021 r. moctym: http://dlib.eastview.com

11. OO0 «1J «I'pedbennuxoB», koHTpakT Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020
r. Cpok neiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctyn: http://grebennikon.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

6.1. YueOHo-1a00paTOpHOE 000py10BaHUE:


http://elibrary.ru/
https://isu.bibliotech.ru/
http://rucont.ru/
https://e.lanbook.com/
https://ibooks.ru/
https://www.rsl.ru/
http://testfiz.ru/
http://www.studmed.ru/testy-po-fizike/
https://www.test-uz.ru/online_test.php?cat=fizika
http://uisrussia.msu.ru/
http://нэб.рф/
http://elibrary.ru/
http://elibrary.ru/defaultx.asp
http://elibrary.ru/
http://e.lanbook.com/
http://e.lanbook.com/
https://isu.bibliotech.ru/
http://rucont.ru/
http://ibooks.ru/
https://urait.ru/
https://urait.ru/

[Tomemenuss  nnst  MpOBEACHUS  JIGKIIMOHHBIX U JIAOOPATOPHBIX  3aHATHH,
YKOMIUIEKTOBAaHHBIE HEOOXOJMMBIM 000pyI0BaHHEM, IPUOOPHOI Oa30i, a UMEHHO:
No HaunmenoBanue KonnuecTBo
11/T1
1 Cnexrporpad MCII-51 1
2 Jlabopatopnas yctanoBka OKJI-6 1
3 Cnekrpodoromerp «IIpomdrkonady» 1
4 MynpTUMETp 2
5 HNurepdepomerp 1
6 KaTomnsiii ocirntockon OKJ[-505 1
7 Ocuumnockon CJI-11A 1
8 Mounoxpomarop YM-2 1
9 Jlazep momynpoBoaaukoBbiid JIIT 2
6.2. [IporpamMHoOe obecnieyeHme:
Cpok
HaumenoBanue Jlata IEUCTBUSA
Ne [Iporpammuoro Kon-Bo Obocroparnue 1t BbLIAYU npasa
- nonb3oBanus [10
MNpoaAYyKTa JIMIOCH3UU I1I0JIb30BaH
nus
1. | Microsoft Office 12 Howmep JIunensuu Microsoft 01.12.2009 | GeccpouHo
Professional Plus 2007 46211164 T'oc.KOHTpAKT
Russian Academic OPEN Ne 03-162-09 ot 01.12.2009
No Level
2. | Microsoft® Windows® 12 Howmep Jlunensuu Microsoft 01.12.2009 | GeccpouHo
Professional 7 Russian 46211164 T'oc.KOHTpAKT
Upgrade Academic OPEN Ne 03-162-09 ot 01.12.2009
No Level Promo
3. | OpenOffice 4.1.3 YcnoBus Y CITOBHS HCTIOTB30BAHUS 110 VYcmoBust | GeccpouHO
npaB006naz[aTem[ CCBIIIKE: npaB006naz[
https://www.openoffice.org/li aTenst
censes/PDL.html
6.3. Texunueckue U 31eKTPOHHbBIE CPeACTBA:
Meroauueckol ~ KOHUEINLMEN  IpEenojaBaHus  NPEAYCMOTPEHO  HUCIOJIb30BaHUE
TEXHUYECKUX M DJIEKTPOHHBIX CPEACTB OOyYeHHUS ¥ KOHTPOJIS 3HAHWW CTY/ICHTOB:

MYHBTHMCHHﬁHBIC Ipe3CHTAlUU.

VIl. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

B kauecTBe MHTEpakTUBHBIX (OopM OOy4deHHS, NMPUMEHSIEMBIM B TMpollecce O00ydeHHs,
IPOBOJATCS coOeceT0OBaHMsI MTPU 3aUTE OTYETOB 110 MPAKTHYECKUM 3aHATHUSM.

[Ipn peanuzauuy nTporpaMmbl JaHHOW JHUCHUIUIMHBI HCIIOJIB3YIOTCA  PA3IUYHbIE
o0Opa3oBaTeNbHbIE TEXHOIOTHU

VY npenozgasarens MOSIBISETCS BO3MOKHOCTh TIOMOTaTh Cl1aboMy,
yIensTh BHUMaHUE CHIIBHOMY, PEaTH3yeTCsl JKeJIaHHe CHIIbHBIX
yyamuxcs ObIcTpee U TiTy0)ke IpoABUraThes B 00pa30BaHUM.
CuiipHBIC yuamuecs yTBEPKIAIOTCS B CBOMX CIIOCOOHOCTSX,

1. | PazHoypoBHeBOE
o0yueHue




cyabble MOJIy4aloT BO3MOXKHOCTD UCTIBITHIBATh YUEOHBIH yCIIex,
MOBBIIIACTCS YPOBEHbh MOTUBALIUU YYEHbS.

2. | [IpoextHbie MeTonbl | PaboTa Mo qaHHO# METOIUKE 1aeT BOZMOKHOCTh Pa3BUBATh
o0yueHus UHMBUyaJIbHbIE TBOPYECKHE CIIOCOOHOCTH ydaIiuxcs, 6omnee
OCO3HAHHO MOAXOJUTH K MPOPECCHOHATTLHOMY U COIUAIEHOMY
CaMOONPEIEIICHUIO

3. | UccnenoBarenbckue | JlaeT BO3MOXKHOCTD yYaIIUMCSI CAMOCTOSITEIIHLHO TIOMOJHSITH CBOH
METO/Ibl B 00YYeHUH | 3HAHUS, ITYOOKO BHUKATh B U3y4aeMYIO MIpoosieMy U
MpearnoaraTh MyTH €€ PeIeHHs, YTO BaXXHO IpU (OPMHUPOBAHUHU
MHPOBO33PEHHUSI. DTO BAKHO JJIs ONIPEAEIICHNUS UHIMBUIYaIbHOU
TPAaEKTOPUU PA3BUTHSI KAKIOT0 00YJarOEerocs

4. | JlekuuoHHO- JlanHas cucrema 1aeT BO3MOKHOCTb CKOHLIEHTPUPOBATh
CEMUHAPCKO- MaTepHual B OJ0KH U MPEMOAHOCHUTD €0 KaK eIMHOe 1eJI0e, a
3ayeTHasi CHCTEMA KOHTPOJIb IPOBOJUTH 110 IIPEABAPUTEIBHON TOATOTOBKE

00yJaronmxcst

5. | Unpopmanmon=o- V3MeHeHMe u HeorpaHUYEHHOE 00O0TrallleHUe COIePIKaHUs
KOMMYHUKAI[MOHHBIE | 00pa30BaHUsl, HCIOJb30BaHNUE UHTETPUPOBAHHBIX KYPCOB, JOCTYII
TEXHOJIOTUHU B MHTEPHET.

6. | Cucrema dopmupoBaHue NEPCOHUPUIIMPOBAHHOIO yUeTa JIOCTHKEHUN
MHHOBAIIMOHHOM 00yyJaroIerocsi Kak MHCTpyMEHTa IeJarorn4ecKoi MmoaJIep>KKu
OLICHKH COLIMAJIBHOTO CAMOOIIPENEIICHNUs, OIIPEIEICHUS TPACKTOPHUH
«1opThoIn0» VMHIMBUAYAJIBHOTO Pa3BUTHS JINYHOCTU

HaumeHoBaHMe TeM 3aHATHII C HCNOJIb30BAHHEM AKTHUBHBIX ()OPM 00yUeHHSI:

dopma / Mertobl Kon-Bo
Ne Tema 3auaTus Bun 3anarus
MHTEPAKTUBHOTO 00yUeHHS 4acoB
1.| Pa3znen 1. Onruka MIPaKTUYECKHE OTYET 26
2.| Paznen 2. Ctpoenue atoma IIPAKTUYECKHE OTYET 10
Htoro gacos 36

VIill. OHEHOYHBIE MATEPHAJIbI JJIs1 TEKYHWEI'O KOHTPOJISA H
MMPOMEXYTOYHOM ATTECTAIINA

8.1. OueHOYHBbIE CPEACTBA TEKYLEr0 KOHTPOJIA

Kommerenimm,
No B KOHTpOIIS Kontponupyemsie TeMbl KOMITOHEHTHI
(paznensr) KOTOPBIX
KOHTPOJHMPYIOTCS

1 Brinonnenue nabopaTopHbIxX

pabot. Hanncanue oTueToB. Paznen 1. Ontuka OINK-4

Komnoksnym OLIK-6
2 Brimonnenue nabopaTopHbIX

Pa3nen 2. Ctpoenue aroma
pabot. Harmmcanne oT4eToB.

KouokBuym 1. Onrtuka

1. DnextpomarauTHas npupojga cBeta. ONTHYECKUH W BHUIWMBIA  JTMAIa30HbBI
AIIGKTPOMArHUTHBIX BOJH. BomHoBoe ypaBHeHue. CkopocTh cBera. [lmockue u cdepuyeckue
BOJIHEL.




2. 3aKkoHBl OTPaXCHUs W MpPEJOMJIEHUs CBETa HAa TPaHULE pazlesa IUIJIEKTPUKOB.
Dopmynsl Openens. [lonHoe BHyTpeHHEE OTpakeHHE cBeTa. BOJIOKOHHAs ONTHKA.

3. WutepdepeHuuss MOHOXpOMAaTMYECKMX BOJIH. JIBynydeBas HHTepdepeHLHs.
Cynepno3unus iockux BoiH. Pa3HocTh xo1a. YcinoBust MHTEP()EPEHIMOHHBIX MAKCUMYMOB U
MUHUMYMOB. CTOSIYME BOJIHBIL.

4. WurepdepeHuus B TOHKUX TUIeHKaX. [10J0Ckl paBHON TOJIIMHBI M PABHOTO HAKIIOHA.
[Ipocsetnenne ontuku. Konbua HeroToHa.

5. VYcioBus uHTEpHEPEHIMOHHBIX MAKCHMyMOB M MHHHMYMOB JUISI MHOTOJYY€BOM
uHTEepEpPEHITUN.

6. Judpakuus csera. [lpunnun [toiirenca-OpeHens, ero WHTETpalbHAS 3alHCh WU
TPAKTOBKA.

7. 3ounbl Openens. [I[pumeHeHne BEKTOPHBIX AMArpaMM JUIsl aHAINW3a JU(PPAKIIHOHHBIX
KapTuH. Jludpakuus Ha KpyriioM OTBEPCTHH U SKpaHe.

8. Judpakuus Dpaynarodepa Ha mmenu. JudpakumonHas pemerka. Jucmepcus u
pasperiaronas cuia CeKTpalbHbIX TPUOOPOB.

9. udpakuusi pEeHTTEHOBCKUX Jy4deld Ha KpUCTAJUIMYECKOM pemetke. Dopmyna
Bynbga-bperra, naysrpammsl, ge6aerpaMMbl. PEHTT€HOCTPYKTYpHBINM aHalu3, €ro NPUHIMIIBI U
npuMeHeHue. ['osnorpadus u ee MpaKTUYECKOE UCIIOIb30BaHUE.

10. IMonsapuzamuss cBera. EcTecTBeHHBI U MOJSPU30BaHHBIM CBeT. JluHelHO-,
LHUPKYJISPHO- U SJUIUIITUYECKH - [TOJIIPU30BAaHHBIN CBET.

11. Crenens nonspuzanuu ceeta. [lonspuszaropsl u aHaau3aTopsl cBeTa. 3akoH Maitoca.
[Tonsipu3zanus npu OTpaXKEHUM M IPEJIOMJICHUU CBETa HA IPAaHULE JIBYX JUAJIEKTPUKOB. 3aKOH
bprocrepa.

12. BpamieHnue IIOCKOCTH MOJISIPH3AlMM B KPUCTAJUIMYECKHX Tenax. Caxapumerpus.
HckyccTBenHas anuzorponus. Dpdext Keppa. [[BoiiHoe nydenpenomiaeHre B MArHUTHOM T10JIE.

13. da3oBas u rpymmoBas CKOPOCTH, UX COOTHOIIeHHWe. HopmanbHas W aHOMabHAas
JUCIIepcus TOKa3aTelsl MpeIoMIIeHUs. J{UCIIepCHOHHOE pacIIbIBAHUE BOJIHOBBIX ITAKETOB.

14. Knaccuueckasi 5SJI€KTpOHHas Teopus JUCHEPCUU. 3aBUCHMOCTH IIOKa3aTesnei
IIPEJIOMJICHUS U MOTJIOIIEHUS OT YaCTOTHI.

15. Tlornomenue cBeta. 3akoH byrepa- JlamOGeprta- bapa. OnTuueckast TUIOTHOCTh U €€
¢usnueckuit cmbica. Pe3oHaHcHoe mornomeHue cpera. lcmonp3oBaHue 3akoHa byrepa-
JlambepTa-bepa ans n3yueHns XMMHUYECKOIO COCTaBa BELIECTBA.

16. MornekynsipHOe paccestHue CBeTa. 3aBUCMMOCTh MHTEHCHBHOCTU PACCEIHHOTO CBETa
OT 4acToThI cBeTa (hopmyina Panes).

17. KomOuHnanmoHHoe paccesHue csera. CTOKCOBbIE M @aHTHCTOKCOBBIE JTYYH.

18. Ilpuniun depma 1 3aKOHBI TEOMETPUUYECKON OTITHKH.

19. IlpenomiieHue u OTpak€HHE CBETA Ha CEPUUYECKHX MOBEPXHOCTAX. TOHKAas JIMH3A.
®dopmyna TOHKOM JMH3BL. L[eHTpupoBaHHas onTudeckas CUCTEMA.

20. ®doromerpuyeckre MOHATHS M €AMHUIBI U3MEPEHUS: CBETOBOW IOTOK, CHJIa CBETA,
OCBEILIEHHOCTb, CBETUMOCTD, IPKOCTb; TAMOEPTOBCKUI UCTOYHHK CBETA.

21. TennoBoe uzny4eHue. M3nydarenbHas U moriomarenbHas ClIocCOOHOCTH BELIECTBA UX
cooTHomeHue. Mogens abcomoTHO uépHOro Ttena. 3akoH Crtedana- bosbimana, ¢opmyna
cMmeneHus Buna.

22. ®opmyna Panes-JlxuHca. OrpaHUYEHHOCTh KJIACCHYECKOH TEOpUU W3ITYYCHUSI.
DneMeHTHl KBaHTOBOro noaxoxaa. @opmyna Ilnanka.

23. BzammopneiictBre (GOTOHOB ¢ diekTpoHamMu Boemmwmii ¢otordext. Paborer A.T.
CroneroBa. YpaBHeHHe DUHIITEHHA.

24. Dddexr Komnrona. JlaBnenne ceera, onbitel [1.H. JleGenena.

KouiokBuym 2. CTpoenune aroma



1. Mukpomup. Macmrabsl. Koncrantsl. HeB03MOXXHOCTh oOnucaHus SBICHHHA B
MUKPOMHUPE B PaMKax KJIACCUYECKON TEOPUHU.

2. CepuanpHble 3aKOHOMEPHOCTH B CIIEKTPE aToMa BOAOPOJAA. DKCHEPUMEHTAIHHOE
JI0Ka3aTeJIbCTBO JUCKPETHOM CTPYKTYpbl aTOMHBIX ypoBHEH. OnbiTel @panka u ['epua.

3. Ombiter Pesepdopna. [lnmanerapHas mojenbs aromMa U mpodieMa YCTOHYHBOCTH
aroMoB. [Toctynatel bopa.

4. T'mnorte3a ne-bpoins. BonHoBeie cBoiicTBa uyactuil. [IpuHIMN HeompeneaeHHOCTH
I'eitzenOepra.

5. VYpaeuenme Illpenunrepa. KopryckyaspHO-BOJIHOBOW ayanus3Mm: (OTOHBI U
MUKpOUYaCTHIIbl. BoiHOBast GyHKIMS U €e CTAaTUCTUYECKOE TOJIKOBaHWEe. KBaHTOBaHUE SHEPTUU U
MOMEHTa UMITYJIbCA.

6. MyJIbTUIUIETHOCTh CIEKTPOB, CIIMH 3JeKTpoHa. DddekT 3eemana, r3pdexr IllTapka.
ITpunnun [aynu. Pacnipenenenue 3JeKTpOHOB 110 SHEPTETHYECKUM YPOBHSAM aTOMa.

7. Pa3mep, macca u sHeprusi cBs3u sjapa. Jledekr maccel. 3aBUCMMOCTH YAENbHOM
SHEPIrUM CBSI3U AApa OT YKCIIA HYKJIOHOB. SIIepHbIE CUJIBI U UX CBOMCTBA.

8. SlnmepHble peakuuu U 3aKOHBI coxpaHeHHs. DP(PEKTUBHOE CEUYCHUE PEaKIUu U
€IMHUIIBI €€ u3MepeHus. Peakiuu, BoI3pIBacMble HEMTpoHaMu. PanroakTuBHbIE Yyackl. Peakius
nenenus saep. Kiacerl 351eMeHTapHbIX YacTHll.

8.2. OueHouHbIE cpeACTBA AJIS IPOMEKYTOYHOM aTTeCTAlUN
IIpumepHBIii CIHCOK BONMPOCOB K IK3aMeHY

BBeznenue B onTHKY.
3aKOHBI OTPAKEHHSI U TIPEIIOMIICHHSI CBETOBBIX BOJTH.
CootHouenue ¢a3 koaeOaHUI CBETOBBIX BOJIH Ha TPaHMIIE pa3/ieia Cpel.
YcnoBue naTephEpEHITNN CBETOBBIX BOJH.
WuTepdepeHIiys MI0CKUX CBETOBBIX BOJH.
WuTepdepeHIys TMIMHIPUISCKAX CBETOBBIX BOJH.
WuTtepdepeniiys ceta mpu OTPAXKEHUU OT TOHKHUX IUIACTHHOK ITOCTOSTHHOM TONIIMHBI.
[IpocBeTtiieHNE ONTUKMU.
8. MWutepdepeHuus cBera NpU OTPAXKEHUHM OT TOHKUX IUIACTHHOK IEPEMEHHOM
TonmuHel. Koabita HeroTona.
9. MUurepdepomerp Maiikenbcona. Peppakromerp.
10. MHorory4deBast HHTeppepeHIHs. 3aBUCUMOCTh HHTEHCUBHOCTH OT PAa3HOCTH (a3.
11. MHoronyueBas uHTeppepeHnus. I TaBHbIe U BTOPHYHBIE MAKCUMYMBI.
12. BpemeHHast KOTEPEHTHOCTb.
13. IIpoctpaHcTBEHHAast KOTEPEHTHOCTb.
14. Tpunuun I'rolirenca-®Openens.
15. 3onbl Openens.
16. dudpaxmus Openens oT KPyriioro OTBEPCTHS.
17. Mudpaxus Openens oT KPyrioro Jucka.
18. Mudpaxus OpayHrodepa oT Mmelu.
19. udpaxmmonnas pemerka. OcHOBHas GpopMyna JUPPaKIUOHHON PEIIETKH.
20. VYrnoBas mmpuHa JUPPAKITUOHHBIX MAKCHMYMOB.
21. VYrnoBas u nMuHeHHas aucnepcus TuGPaKIUOHHON PEeIeTKH.
22. Paszpemaromias cuiia ClieKTpajbHOTo nmpudopa. Kpurepwuii Panes.
23. ®opmyna quppaKIUOHHONW PELIETKH Ul HAKIOHHO MaJaloIInX JTydei.
24. Jludpakuusi peHTTCHOBCKUX JIy4el OT MPOCTPAHCTBEHHBIX CTPYKTYP. Dopmyrsl Jlaya
u bparra-Bynbda.
25. Tlonsitue o rosorpadum.

Noook~wbdPE



26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.

EcrecTBeHHBIN U MOJAPU30BAHHBIN CBET.

3akoH Mamntoca.

[Tonsipusanus cBeTa Ha rpaHulle ABYX cpell. Yroi bprocrepa.
JBonHoe nydenpenomiienue. [Ipusma Hukooms.

HckyccTBenHoe nBoiiHOe tydenpenomierue. Dddext Keppa.
Bpamenue miockoctu nosispusauuu. [onsgpumerpusi.
HckyccTBeHHOE BpallleHue MJI0CKOCTH nossipu3anuu. Dddexr Papanes.
HopmanbHas 1 aHoMasibHAsI IUCIIEPCUN CBETA.

DIEKTPOHHAs TEOPUS NUCIEPCHH.

[Tornomenue ceera. 3akon byrepa-JlamOepra-beepa.

®da3zo0Bas ¥ rpynnoBas CKOPOCTH.

KorepenTtHoe paccesHue cBeta. 3akoH Pases.

KomOunHanuoHHoe paccesHue cBera.

Oddext BaBunopa-Uepenkonsa.

3axkoHbI reomeTpudeckor onTuku. [Ipunnun depma.
[Tpenomiienue u oTpakeHue Ha chepruuIecKrX NOBEPXHOCTSX.
Tonkas nmuH3a. Popmysa TOHKOH JIMH3HI.

JIvH3a pou3BoIbHOMN TOMIKUHBL. POpMyJIa HEHTPUPOBAHHOW ONTUYECKON CUCTEMBI.
doromerpudeckue BeanyuHbl. Cuia cBeTa U OCBELICHHOCTD.
[TpoTsiKEeHHBIE ICTOYHUKH CBETA. SIPKOCTh U CBETUMOCTb.
OTpaxkarenbHas ¥ MOIJI0IIATENIbHAS CIIOCOOHOCTH a0COIFOTHO YEPHOI'O Tea.
TemoBoe nsnyuenue. 3akonsl Credana-bonbivana u Buna.
3akon Kupxroda.

®opmyna Panes-/Ixunca u runoresa I nanxka.

®opmyna [Inanka u 3akon Credana-bonpimana.

®opmyia [Inanka v 3aK0H CIEKTPAILHOTO cMelleHus: BuHa.
®otoanexrpuueckuii apdext. opmyna DifHmITENHHA.

®oToHbI. /[aBieHue cBera.

Oddext Komnrona.

Crnektp atomapHoro Bojopoaa. O6obmennas popmyna banbmepa.
PenTtrenosckoe uznydenue. 3akoH Mo3mu.

Omneitel ®panka u ['epua.

Mognens Pesepdopna u boposckas Teopust aroma Bojiopoa.
Bonubr ne-bpoitns. Judpakius 21eKTpoHOB.

[Tpuniun HeomnpenenenHocTH I ei3enOepra.

Vpasuenue lllpenunrepa.

Hyxionsl. flnepHble cHIIbI M UX CBOWCTBA.

Snepnsle peaknnn. Kitacchbl 351eMEHTapHBIX YaCTHLL.

KPUTEPUU OLUEHUBAHUSA PE3YJIBTATOB OBYYEHMU S

1. Ctynenty HE0OOXOAMMO BBHITIOJHUTH S Ja0OPAaTOPHBIX padoT.

Kaxnas pabota

olleHUBaeTcs MakcuMyM Ha 3 Oamna. Ilpu BbImomHeHMH J1TaGOPAaTOPHBIX PAOOT OILEHUBAETCS
TEXHHKA BBIIIOJHEHHS, 0pOpPMIIEHHE OTYETOB, BKIIOUarollee oOpabdOTKYy 3KCIEepUMEHTAIbHBIX

PpaHHBbIX.

2. Ilpenycmotpero 2 coOeceOoBaHUS 110 TEOPETHYECKOMY MaTepwally B BHJIE
KOJJIOKBHYMOB. Kakast TeMa olieHMBaeTCsl MaKCUMyM Ha 3 Oasa.
MakcumanbHOE KOJIMYeCTBO OayoB Ha 3k3ameHe 30.

O1eHKa «HEYT0BJIETBOPUTEIHLHO»:
(dparMeHTapHOE 3HAaHUE PEMETa, OTCYTCTBUE YMEHHI 1 HABBIKOB IPUMEHEHUS METO/I0B
Y TIO/IXO/I0B M3y4aeMO# AUCITUIUTMHBI ITPU PEIIeHNH yaeOHbIX 3aaa4 (MeHee 50 6amioB).



OneHka «yJA0BJIETBOPUTEIbHO»:

HCCUCTCMATU3HUPOBAHHBIC 3HAHHWA IMPEAMCETA, YaCTUYIHO C(i)OpMI/IpOBaHHBIG YMCHUA U
HABBIKM MPUMEHEHHUS METOAOB U MOJXOJOB M3Y4aeMOH NHCUUIUIMHBI IPU PEIICHUU Y4eOHBIX
3anad (50-69 6amios).

OuneHka «xopouo»:

B 1IeJIOM, C(OPMHPOBAHHBIC, HO COZIEp)KAIINE OTICIbHBIC NMPOOenbl 3HAHUS TPEIMETa,
YMEHHE MPUMEHSATh METOJbl U MOAXOAbl M3y4aeMON AMCUMILIMHBI MPU PEUICHUH Y4YeOHBIX U
MPAKTUYCCKUX 3a/la4 ¢ MUHHUMAJIbHBIM KOJUMYCCTBOM OIJ_II/I60K HCIIPUHIUIINAIIBHOT'O XapaKTepa,
HAJIMYUE HABBIKOB MPUMEHEHHS] METOJOB U MOAXOJ0B M3y4yaeMOW NHUCUUIUIMHBI MPU PEIICHUU
yueOHBIX M npakTuyeckux 3aznad (70 - 85 Oamios).

OueHka «OTJITHYHO»:

c(OpMHPOBAHHBIC U CUCTEMAaTHU3NPOBAHHBIE 3HAHHS PeAMETa, C(POPMUPOBAHHBIEC YMEHUS
Y HaBBIKM IPUMEHEHHS] METO/I0B U MOJXO0B N3Y4aeMOM TUCHUIIIMHBI IPU PELICHUH YYeOHBIX U
npakThyeckux 3anay (86-100 6amioB).

PazpaboTunkn:
W npodeccop Capaes B.B.
(¢nu0b) L (3anumaemas 00IHCHOCMb) (uHuyuanvl, pamunus)

[lporpamma paccmMoTpeHa U ojgoOpeHa Ha 3acenaHuu Kadeapsl oOmed u
IKCIEpUMEHTANBHON (prsukn pusznyeckoro pakynprera ®I'BOY BO «UT'Y»

«19 » ampens 2021 r. ITpotokon Ne 5 P
3aB.kadenpoit oduiei puznku, a.¢.-M.H. s ,‘/ I"aBpumiok A.A.

IIporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanmsimu PI'OC BO u yuerom
pexomenaauuii [1OOII no nanpasnenuto u npoduito noarotrosku 04.03.01 Xumusi.

IIporpamma paccMoTpeHa Ha 3aceflaHUM Kadeapbl TEOPETUUYECKOH U IpUKIaJHON
OpPraHNYEeCKON XMMHUH U MOJUMEPU3ALMOHHBIX POLECCOB

[Tpotokon Ne 07 ot «29» ampenst 2021 r.

3as. kadenpoii %Uf Lotus) Dnenpinreiin O.A.
/
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Hacmoswas npocpamma, ne modcem Ovbimb 60cnpouzeedena Hu 8 Kaxou gopme 6es
npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kageopul-paspabomyuka npocpammbl



