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. IEJIA ¥ 3AJTAYH JACHUATIIAHBI (MOY.JIS)

Llenp IUCHUMIUIMHBI - O3HAKOMHTH CTYJCHTOB C TEOPETHYECKUMH OCHOBaMH,
BO3MOXHOCTAMU, 00J1aCTBIO MPUMCHCHUA OINITUYCCKHUX MCTOJOB aHAJIM3a B PA3JIMYHBIX pa3aciiax
XMMHHM, TPHBUTH HABBIKH MPAKTHYECKOTO HCIOJIB30BaHHS CIIEKTPOCKOIUYECKUX METOI0B
aHajin3a U UCCIICAOBAHUSA IJIA pCUICHUA q)yH[[aMeHTaJ’IBHBIX U aHAJIMTHYCCKHUX 3aJa4.

3ajaun JUCHUIUIMHBI - [O3HAKOMHTBCS C TEOPETHUECKUMH OCHOBAMH  METOJOB
MOJICKYJIIPHOM CHEKTPOCKOIUH, OBJIQAETh NpHEMaMU paboOThl B PA3JIMYHBIX HAalpaBJICHUSIX
ONTHYECKON CIEKTPOCKOIHMU C HCIOJIb30BAaHHEM Pa3IMYHbIX METOIOB MPOOOMOIrOTOBKU Ha
COBPEMEHHOM 000pYy/I0BaHHH.

Il. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

JIaHHBIN KypC BXOIUT B YHMCJIO JUCIUILIMH 10 BHIOOPY BapHAaTUBHOW YacTH Yy4eOHOTO
iana. Jluciurunaa 6a3upyeTcs Ha 3HAaHUH OCHOBHBIX 3aKOHOB (PU3HKH, OOIIEH, aHATUTHIECKON
U (pU3NYECKON XMMHH, HEOPTaHWYECKOH XMMHH, METOIOB MaTeMaTHYeCcKoi cratuctuku. OHa
SABJISACTCS MPEALIECTBYIOIEN MPU U3YYEHUHM IUCLUILIUH: DNEeKTPOHHBIA MapaMarHUTHBIN
PE30HAaHC B aHAIM3€ COCIMHEHHM IMEPEXOJHBIX METaUIOB, ATOMHBIM CIEKTPaJbHBIN aHAIIU3,
CoBpeMeHHbIE HEOpraHUYECKHe U OpraHnyeckue Marepuansl. [lomyueHnHbie 3HaHUS HEOOXOANUMBI
MIPU BBITIOJTHEHUN HAyYHO-HUCCIEAOBATEIbCKON M KBATM(UKAIIMOHHON padoT, B MPAKTUUECKOU
JIEATEIbHOCTH BBIITYCKHHKA.

I1l. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

[Ipouecc ocBoeHUsT TUCHUILIMHBI HANpaBjiIeH Ha (OPMUPOBAHUE KOMIIETEHLUN (3JIEMEHTOB
cnenyromux komrereHmii) B coorserctBuu ¢ ®I'OC BO u OIl BO no nanHoMy HanpaBieHHIO
MOJTOTOBKHU:

ITepedyenb miIaHMpPyeMbIX pe3yJIbTATOB 00y4eHHS MO JUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX C HHANKATOPAMM JOCTHKEHUS] KOMIeTeH Mt

Nuauxkaropsl
Komnerenuus . Pe3yabTaTnl 00yyeHus
KOMIIeTCHI I
[1K-4 Crioco6en npoBoguts | [1K-4.2 3HaeT: MOJIOKEHUSI COBPEMEHHOM
9KCIIEPUMEHTAIILHBIE U ITpoBoauT pacueTHo- TEOPUU CTPOCHMSI MOJIEKYT,
pacueTHO-TEOPETHUECKHE TEOPETUYECKHE 0COOEHHOCTH pabOThI B pa3IU4HbIX
HCCIIEIOBAHM 110 3aJaHHOW | HCCIIEI0BAHUS 110 HaIpPaBJIECHUAX ONTHYECKON
TeMe B BBIOpaHHOM o0JacTH | 3a1aHHOM TeMe B CHEKTPOCKOIUU C UCIIOJIb30BAaHUEM
XUMHH, XUMUYECKON BbIOpaHHOM 001acTH pa3IMYHBIX METOJOB
TEXHOJIOTUU WJIM CMEXHBIX C | XUMUU MpoOOMOATOTOBKH Ha
XUMHEN HayKax COBPEMEHHOM 000pY/I0OBaHUH,

(bu3nYecKre BEINIHHBI U €TMHUIIBI
WX U3MEpEHUs

YMeer: HCToap30BaTh
TEOpPETUYECKHE 3HAHUS MIPH
00BSICHEHUH PE3yIbTaTOB
XMUMHUYECKHX IKCIIEPUMEHTOB;
paboTaTh ¢ MpOCTEHIINMHU
annaparamu, npudopamu u
CXeMaMH, KOTOPBIE HCITOIB3YIOTCS
B J1ab0paTopusix;
WHTEPIPETHPOBATH ONITHIECKUE
CIIEKTPBI MOJIEKYJI; 00pabaThiBaTh




MOJIYUCHHBIC PC3YJIbTAThI
I/ICCJ'IC,HOBaHI/Iﬁ C UCITOJIb30BaHHEM
CTAaHAAPTHBIX MCTOA0B

[1K-5 Cnocoben Ha ocHOBE
KPUTHUYECKOTO aHAJIA3a
pesyinbratoB HUP onienuBath
MEPCIIEKTUBBI UX
MPAKTUYECKOrO TPUMEHEHHUS
U TIPOJIOJKEHUS paboT B
BBIOpPAHHOM 00JIaCTH XUMUH,
XUMHYECKON TEXHOJIOTUU
WM CMEXHBIX C XUMUEH
HayKax

[1K-5.2

Ornpenensier
BO3MOJKHBIE
HaIlpaBJICHHUA Pa3BUTUA
paboT U MEepPCIIeKTHBbI
MPAKTUIECKOTO
IPUMEHCHHS
IMMOJIYUYCHHBIX
pe3yIbTaToB

Brnaneer: mpuemMamMu u MeTogaMu
peleHust KOHKPETHBIX 33/1a4 U3
pa3M4HbIX 00JIacTel XUMHH U
(bu3uKu, yMeTh JenaTh
NPOCTEHIIINE OLEHKU U PACYCTHI
JUISL aHAJIN3a Pe3yJIbTaTOB
(U3NYECKUX METOJIOB
HCCIIEIOBAHUIN CBOWMCTB MOJIEKYJT;
COCTABJISATH TIPOTOKOJIBI
WCIBITAHUMN, OTYETHI O BHITIOJTHECH
HOI paboTe Mo 3alaHHON (hopme

IV. COAEP)KAHUE U CTPYKTYPA JUCIUIIJINHbI

Tpy10eMKOCTb TUCHMIUIMHBI COCTABIsIeT 2 3a4yeTHBIX €AMHHULBL, 72 Yaca.
dopMa MPOMEKYTOUHON aTTECTALUU: 3a4€T

4.1 ConepxaHue AMCUMILUIMHBI, CTPYKTYPUPOBAaHHOE IO TeMaM, C YyKa3aHUEM BHJIOB
y4eOHBIX 3aHATHH U OTBEAEHHOIO HAa HUX KOJMYECTBA aKaJeMUYECKUX YacOB

g Bubl yueOHOI paboThI, BKITFOUAst
§ CaMOCTOATENbHYI0 paboTy 00yyarommxcs
E U TPYJIOEMKOCTh
- e 5 (B 4acax) DOpMBI TEKYLIETO
o 8 w % KonrakTHas pabota KOHTPOJIS
= 5] 2 ) .
Ne 3 El = MpenoaaBaTess ¢ S YCIIEBaEMOCTH,
Pasnen quciuIuInHbl/ TeMbI 2 ° o 2 z .
n/m 5 5 g s oOydJaromumucs E o dopma IPOMEKYTOUHOM
°l R = L% SE g g €& aTTeCTallK
29 = 58 2 E3| 2% (no cemecmpam)
= = &z E =9 a B Q0 &
] g £EEE g 2 E g
& = S 38 92| =
z & 5| o
= SE° 2 =
Beenenue .
1 1 2 2 1 2 YCTHBIN OIIpOC
DNeKTpOHHAas
2 | abcopOrmoHHas 1 2 2 1 2 YCTHBIH OIpoc
CIIEKTPOCKOTHUS
OneKTpoHHas
3 | sMuUccHOHHAas 1 2 2 1 2 YCTHBIH OIpOC
CIIEKTPOCKOIHUS
DJIEKTPOHHO-
4 | konebaTenbHOE 1 2 2 1 2 YCTHBIA OIIPOC
B3aNMOJICHCTBHE
KonebarenpHas .
5 1 2 2 1 2 YCTHBIH OIIPOC
CIIEKTPOCKOTIHS
HNarepnperanus UK .
6 pripetal 1 2 2 1 2 YCTHBIH OIIPOC
CIIEKTPOB
CrnexTpsl
7 | KOMOMHAIIMOHHOTO 1 2 2 1 4 YCTHBIA OIIPOC
paccesHus
ComnocTaBUTENIbHBIN .
8 1 2 2 1 4 YCTHBIN OIpOC
aHaiu3 crektpoB UK u




% Buel yueGHO#M paboThl, BKIOYAs
e CaMOCTOSATENBHYIO pab0Ty 00yJaIONIHUXCs
é{ U TPYJAOEMKOCTb
" g5 (B yacax) DopMbI TEKy1IEro
= § 5B KonTakrHas pabora N KOHTPOJIS
Ne P 3 El = MpenojaBaress ¢ < YCIIEBa€MOCTH;
a3/1ell QUCIUTIINHEL/ TEMBI = ° o 2 z .
/i o) 5 g s 00y4aromumMucs E Dopma POMEXyTOUHOH
© 2 g 3 25 g2 E g aTTecTaluH
§° = §§ E o E g %% (no cemecmpam)
% g EEE | Q| 5E] ¢
=2 Q2 =
S|~ 3838 55| O
= o E ~ =
KPC mns omHOTUIHEBIX
MOJIEKYII.
OCHOBBI MarHUTHO-
PE30HaHCHOM
9 | crekTpocKomuK Ha 1 2 2 2 4 YCTHBIH OIPOC
npumepe JIIP u AMP
CHEKTPOCKONUHU
IIpoMmexxyTouHas ..
p y 1 2 3a4€T
aTTecTalus
HUroro yacos 72 18 18 41 8 24
4.2 TlnaH BHeAyIMTOPHOM CaMOCTOSITEIbHOH Pa00ThI 00YYAKIIUXCS MO TUCIUTINHE
CamocrosTenbHas padoTa 00y4aroIHXCs YuebHo-
METOIMIECKOE
Hasganue pa3nena, Bun 3arpatel  |OLeHOYHOE A
Cemectp Cpoku obecrieueHue
TEMBbI CaMOCTOATCIIbHO BpEMEHU (CPCACTBO o
. BBITIOJTHCHUSL CaMOCTOATCIBHOU
i paboTHI (uac.)
paboTHI
1 |BBenecHue ITogroroBka x | 1-18 Hemens Tect [1, 2]
OIIpoCy YcrHbld
2 oTpoc
DJIEeKTpOHHAs .
IloaroroBka x VYcTHbIIT
1 |aGcopOrmonHas 1-18 nenenst 2
orpocy OTIpOC, TECT
CIIEKTPOCKOUS
1 |DnexTpoHHas
IloaroroBka k .
oumeeronTe o Iloc u 1-18 nepens 2 ¥ CTHbiii
criekTpockomus  |OMPOCcy oIpoc, TecT
penieHue 3aaa4
DIIEeKTPOHHO-
KoJie0aTelIbHOe
i IloaroroBka k
1  |B3aumozeiicTBHe |04 1-18 nemens 2 Tect
OTIPOCY
1 KonebaremnbHas IToaroroBska k 1-18 5 VcTHBIN
CHEKTPOCKONHSA |orpocy -18 Henens onpoc
WNHuTtepnperanus I
OJrOTOBKA K
1 |UK cnekrtpoB 9 1-18 Hemenst 2 Tecr
onpocy




CamocrositenibHast paboTa 00yyarommxcst VYuebHo-
METOIUYECKOE
Hassanue pazgena, Bun 3arpatel |OLeHOYHOE A
Cemectp Cpoku obecrieueHne
TEMBbI CaMOCTOATCIIbHO BpEMEHHU |CPEACTBO o
o BBIIIOJIHCHUA CaMOCTOATCIIbHON
1 paboThI (uac.)
paboTsl
1 |Cnoektpsr
KOMOMHAIMOHHO ITonroroBka k 1-18 5 YcTHbIN
IO PacCessHus  |onpocy -18 HeAeIs ormpoc
ComnocTaBUTeNIbH
bIi aHaIu3
criektpoB UK u  |IToaroroeka k VYCTHBIH
1 p A 1-18 nenens 4
KPC pgnsa onpocy ornpoc
OJTHOTUIIHBIX
MOJIEKYJI.
OCHOBBI
MarHuTHO-
PE30HaHCHOMU IMoaroroBka K .
YcTHBIN
1 |cmekTpockomuu |ompocy, 1-18 nenens 4 ompoc
Ha npumepe D[P |pemenne 3anay
u SIMP
CHEKTPOCKONUHU
OO0mas TpyI0eMKOCTh CAMOCTOSATEIBHON paOOTHI IO 24
TUCITUTUINHE (Jac)
N3 Hux 00beM caMOCTOSTENEHON paboThl € 24
HCII0JIb30BAHUEM IJIEKTPOHHOTO 00yYeHUsI U
JHCTAHIIHOHHBIX 00Pa30BaTEeJILHBIX TEXHOJIOTHI (4Aac)

4.3. ConepxaHue pa3iejioB U TeM TUCHHUILINHBI

TpynoemkocTsb

2
JMCIUATIIMHEI (3.€.)

HanmenoBanue Beenenue. Vcropudeckas cripaBka o pa3BUTHIO CIIEKTPAJIbHBIX

OCHOBHBIX METOJIOB aHAJIW3a MOJIEKYJISIPHBIX cucTeM. Posib MeTO0B
pas3zaenoB MOJICKYJISIPHON CIIEKTPOCKOIUU B CTAHOBJIEHHE 0a30BbIX
(Momymeit) MpEeACTABICHUI XUMHUH U B COBPEMEHHBIX HCClIeJ0BaHUSIX. OCHOBHBIE

0COOCHHOCTH aHAJIN3a B PA3JIMYHBIX YACTOTHBIX 00JaCTsIX
IEKTPOMAarHUTHOTO U3JIy4EHUSI.

DJIEKTPOHHAsi Aa0COPOLMOHHASI CIIEKTPOCKOMNMSI. ONEKTPOHHBIE
nmepexoapl B MoJsiekysnax. Paspemennsle  nmepexoasl.  Yacrtora
NEKTPOHHOTO TNiepexoja. VHTEHCMBHOCTh IOJIOC B 3JIEKTPOHHOM
CHEKTpPE MOTIIOLIEHUS.

DJIEKTPOHHAsI JIMMCCHOHHAS CIIEKTPOCKOIMA. Ilepensnyuenue
SHEPTUH Bo30YkIeHHON MosieKyoi. CBs3b CIEKTPOd GIIr0OpECeHIINN
C CTPOEHHEM MOJIEKYI.

JJIEKTPOHHO-KoJ1edaTenbHOe B3aumoneiicreue. I[Ipunnun ®dpanka-
Konnona. VHTeHCHBHOCTH TOJOC KoOJIeOATENbHOM CTPYKTYyphl B
ANEKTPOHHBIX CIIEKTpax.

KonebaTeqpbHasi CHEeKTPOCKONMUS. KonebarenbHble  COCTOSTHUS
Mmouteky. [IpaBuno orGopa /Ui KojedaTeabHBIX MEPEeXO0B. Y CIOBUS
akTuBHOCTH Kosebanuii B K crekTpax.




HNurepnperanus UK cnektpoB. OTHeceHue 1OJOC CIEKTpa K
KOHKpPETHBIM KoJieOaHusiM B MoJjekyne. Meronbl untepnpetanuu MK
CIEKTPOB.

CnekTpbl KOMOMHALIMOHHOIO PaCCesiHUA. YCIOBHUS aKTUBHOCTH
koneOanuit B cnekrpax KPC. Ortnecenne mnonoc KPC cnekrtpoB k
KOHKPETHBIM KOJIe0aHUsIM B MOJIEKYJIE.

ConocraButeabnblii anaau3 cnekTpoB UK u KPC nist 0o1HOTMIHBIX
MoJsiekyJa. IlIpaBwio ansrepHaruBHoro 3ampera. MK u KPC -
JIOTIOJTHSIFOIIIME METOJBI KOJIEOATeNbHOM CIIEKTPOCKOIMHU. ATIaparypa
st peructpanuu cnexktpoB UK u KPC.

OCHOBbI MATHUTHO-PE30HAHCHO cieKTpockonuu Ha npumepe JIIP
u SIMP cnekrpockonuu. DJIEKTPOH B MarHUTHOM mone. [Ipoton B
MarHuTHOM noJie. OCHOBHOE YpaBHEHHUE PE30HAHCA.

DOopMBI TEKYILETO
KOHTPOJIA
®opma
MIPOMEKYTOYHOU
aTTecTaluu

YCTHBIH OIIPOC

3a4eT

4.3.1. Illepeyenb NMpaKTHYeCKHUX H JIAOOPATOPHBIX padoT

TpynoemMkocTh
(ac.) ) & &
2z 3:
o I
Ne o/mt Ne pasziena u TeMb1 IMCUHILIHHE! HaumenoBanue 1ab0patopHbIX padoT g = § E
(Momystst) Beer W3 uux 5 2 s g
C€erO 1 nipaxtuueckas §° 5z
4yacoB g =
TOJITOTOBKA
1. DNeKTpOHHAas OTHeceHue MoJiocC B 4 [1K-4
[aa]
abcopOMoHHas AIIEKTPOHHOM CIIEKTPE. c | IIK-5
CIIEKTPOCKOIIHS 2
=
2. OIEKTPOHHO- Omnpenenenue 2 S
o <
Kosie0aTesIbHbIE Kosie0aTeIbHON 2
CIIEKTPBI MOJIEKYJI COCTaBJISIOLLIEH B 2
3JIeKTPOHHOM CIIEKTpE. 2.
=
3. VYcnosus npossienus | Peructpanus cnexkrpos MK 4 -
[¥a]
- Q
KTHBHOCTH Ha UK-dypre criektpomerpe. 9
konebanuii B UK &
CIIEKTPax MOJIEKYJI. S
4. CormnocTaBUTENbHBII Pacuer cmeniennii yactot B 4 E
ananu3 criekTpoB UK | konebaTenbHBIX CIEKTpax. =
)
u KPC nns =
OJTHOTHUITHBIX =
MOJIEKYIL. =
5. Mertons! ynpTpa- WNHTepnperanus CnekTpoB 4 é
¢duoneroBoit Y® romo- u rereposiACpHbIX o
CIIEKTPOCKOITHH. OpPraHNYEeCKHUX COECTMHEHM.

CaMOCTOSITeIbHOW padoThl CTY/IEeHTOB

4.3.2. llepeuenb TeM (BONPOCOB), BHLIHOCHMBIX HA CAMOCTOSITEJIbHOE H3y4YeHHUe




Ne dopmupyemas

/1t Teva 3aHaHHe KOMIICTCHIIMA I/II[K
1 | OcHOBHBIC MOHATHS CIEKTPOCKOTTUHI CamocrosTenpHOe I1K-4 [1K-4.2
2 | CrepeoxuMus U CIEKTPOCKOMUS U3yuyeHue IIK-5 IK-5.2
3 | Tuns xonebanmii B UKC TEOPETUYECKOTO
4 | YcnoBus nposiBiaenuii aktupHoctd B UKC | MaTepuaina,
5 | Ananu3 Y@ crnekTpoB COEUHEHUH © IIOArOTOBKA K

CONPSIKEHHBIMU CBA3SIMU o1pocam u
6 | DnekTpoHHBIE EPEXOALI N-T U TT-TC TCCTaM

4.4. MeToauvecKkue yKa3aHus 110 OPraHU3AMUM CAMOCTOSITEIbHOM PadoThI CTY1€HTOB

CaMocrosiTenbHast paboTa CTyJeHTOB BceX (GOpM M BUJIOB 0OyUYEHHUS SBISETCS OJHUM M3
00s3aTeNbHBIX BHJIOB 00pa30BaTEIbHOM JEATEIBHOCTH, OOECHEUMBAOIIEH pealn3aluio
TpeOoBanuii @DenepalbHBIX TOCYAaPCTBEHHBIX CTAHIAPTOB BBICHIETO MPOPECCHOHATHHOTO
obpazoBanus. CorjgacHo TpeOOBaHHSAM HOPMATHBHBIX JIOKYMEHTOB CaMOCTOSTEIbHas padora
CTYJICHTOB SBIIAECTCS 00s3aTeIbHBIM KOMIIOHEHTOM O0pa30BaTeIbHOrO MpOIecca, TaK Kak OHa
o0ecrieunBaeT 3aKpEIUICHHE II0JyYaeMbIX Ha JIEKIMOHHBIX 3aHATHSAX 3HAHUH IMyTeM
IPUOOpPETEHUS] HABBIKOB OCMBICIEHHUS M PACUIMPEHUs UX COJEp)KaHUS, HABBIKOB pEILEHUs
aKTyaJIbHBIX Mpo0seM (OpMUPOBaHUS OOLIEKYIbTYPHBIX M MPOPECCHOHATBHBIX KOMIIETECHIIUH,
HAy4YHO-HCCIIEI0BATENbCKON AEATEIbHOCTHU, IOATOTOBKU K CEMUHAapaMm, 1a00paTopHbIM padboTawm,
chaaue 3a4eToB M 9k3amMeHOB. CamocTosTenbHas padoTa CTYAEHTOB NpPEACTaBIseT coOoM
COBOKYITHOCTh ayJHTOPHBIX M BHEAYAMTOPHBIX 3aHATHH M pabor. CamocTosTenbHas paboTa B
pamMKax 00pa3oBaTENIbHOIO MPOIECCca B By3€ peIllaeT CIEAYIOIINE 3aJaun:

— 3aKpeIJICHUE U PACLIIMPEHUE 3HAHUM, YMEHHM, MOJyUYEHHBIX CTYIAEHTaMU BO BpeMs
ayIUTOPHBIX M BHEAYAUTOPHBIX 3aHATUN, MPEBPAILEHHE HUX B CTEPEOTHUIBI YMCTBEHHOM U
(U3UYECKON NeITeIbHOCTH;

— MpHUOOpETEeHHE AOMOIHUTENBHBIX 3HAHUW U HABBIKOB IO JIUCHUIUIMHAM Yy4eOHOTO
IUIaHA;

— ((opmupoBaHMe © pa3BUTHE 3HAHWI U HABBIKOB, CBS3aHHBIX C HAay4HO-
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTHIO;

— pa3BUTHE OPHEHTAIMM M YCTAaHOBKM Ha KAUeCTBEHHOE OCBOEHHE 00pa30BaTEeNbHOM
MIPOTPaMMBI;

— pa3BUTHE HABBIKOB CAMOOPTraHU3aI1H;

— (opMHpOBaHHE CAMOCTOSITEIBHOCTH MBIIUIEHUS, CIIOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOPEATIN3aLINN;

— BBIpa0OTKAa HaBBIKOB J(P(EKTUBHON  CaMOCTOSTENbHON  MpodeccuoHaIbHOM
TEOPETUYECKOH, MPAKTUUECKON U y4eOHO-UCCIIe10BaTEIbCKON AEATEIbHOCTH.

CamocrosiTenbHass paboTa CTYIEHTOB, CBSI3aHHAsh C IOJTOTOBKOHM IO 3aKpErICHHUIO
TEOPETUYECKOr0 MaTepHaja B BUJI€ KOHTPOJIBHBIX Pa0dOT, TECTOB, YCTHBIX ONMPOCOB MPOBOJIUTCS
BO BHEAyJUTOPHOE BpEMSI.

B yueOHOM mporecce MNperycCMOTPEHO IIUPOKOE UCMOIb30BAaHUE AKTUBHBIX U
MHTEPAaKTUBHBIX (DOpPM IMpOBe/eHUsl 3aHATUN (CEMUHApOB B JMAJIOTOBOM PEXKHME, NHUCKYCCHUH,
KOMIBIOTEPHBIX CUMYJISINH, pa30opa KOHKPETHBIX CHUTYyalldd, TPYMNIOBBIX AHCKYCCUW) B
COYETaHWHM C KOHKPETHOW HAy4HO-HCCIIEI0BATENIbCKOW paboToi B obmactu xumuu. OmHON U3
OCHOBHBIX aKTUBHBIX (hOpM 00yUeHUs, CBI3aHHBIX C BEIEHUEM TOTO BUAA (BUIOB) ACSITEILHOCTH,
K KOTOPBIM T'OTOBUTCS MarucTpaHT (Hay4YHO-HCCIEAOBATEIbCKOM M HAy4YHO-TNEAaroruyeckoi),
SBIISIETCSA CEMUHAp, K paboTe KOTOPOTo MPHUBIIEKAIOTCS BEAYIINE UCCIIEI0BATEIH U CIICIIHATUCTbI-
MPaKTUKH,

B ®BIOY BO «MI'Y» opraHuzanus CaMOCTOATEIbHOW pabOThl CTYACHTOB
pernamentupyercsa IlonoxkeHneM o camMOCTOSITENbHON paboTe CTYIEHTOB, MPUHSITHIM YUYEHBIM
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coserom UI'Y 22 urons 2012 r.
4.5. lIpumepHasi TeMATHKA KYPCOBBIX PadoT (IIPOEKTOB)

[To nanHO TUCHUIIMHE BBIIOJIHEHUE KYPCOBBIX POEKTOB (paboT) HE MpeaycMaTpuBaeTcCsl.

V. YYEBHO-METOJUYECKOE U UH®OPMALMOHHOE OBECHEYEHUE
JUCHUILIMHBIL (MOLYJIS)

a) OCHOBHasI JIMTEPaTypa

1. Kamman U. I'. MexMouekynsipHble B3auMonencTBus. dusndeckas MHTEpIpeTanus,
KOMIThIOTEPHBIE pacueThl U MojebHbIC moTeHnnainsl/ U. I'. Kamtan; nep. ¢ aari. /1. C. be3pykosa,
. T'. Pabunkuna. -Mocksa: bunom. Jlaboparopus 3uanumii, 2012. -394 c.

2. AnemkeBnu Kypc obmeii ¢pusuku. Ontuka : [yueOHUK]/ Ajenl

OU3SMATIIAT, 2011. -336 c. Crepeno C }:% !
, ¢
0) 10MOTHUTEIbHAS :

1. A6npaxmanoBa A. X. DieMeHThl KBAaHTOBOW ONTHUKH M aTOMHOHM (U3MKH : yuel.
nocoOue At CTyJ. BY30B, 00ydY. IO TeXH. Hamp. moarotT. u crnen./ A. X. AGapaxmaHoBa. -M.:
VYuusepcurer, 2006. -231 c.

2. ®enoroB M.A. SInepHBII  MarHUTHBIA pPE30HAHC B  HEOPraHWYECKOM U
koopauHanuoHHor xumun/ M.A. ®denotoB. -Mocksa: DU3MATIINUT, 2010. -384 c.

3. M.A.EnpsmieBny. ATOMHast 1 MOJIEKyJIsipHas ciekTpockonusi. M.: «KomKuwuray, 2007

B) IporpaMMHoe o0ecrieyeHue
MicrosoftOffice

r) 0a3pl JaHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbIE M TOMCKOBbIE CHCTEMBI
http://foroff.phys.msu.ru/phys/

http://www.gomulina.orc.ru/index1.html
http://wasp.phys.msu.ru/forum/lofiversion/index.php?t51.html
http://www.physics.ru/

http://omczo.org/publ/259-1-0-2770
http://eqworld.ipmnet.ru/ru/library/otherlibs.htm
http://dxdy.ru/topic8536.html

http://www.fio.vrn.ru/2005/7/'Physics/2/c.htm

www.kvadromir.com/

B cootBerctBuu ¢ 1. 4.3.4. ®I'OC BO, obyuaroumcs B TeUeHHE BCEro nepuojia o0y4eHus
o0OecrieyeH HEOTpaHWYEHHBIM MOCTYMN (YJaJIEHHBIM IOCTYI) K  AJIEKTPOHHO-OMOIMOTEYHBIM
CHCTEMAM:

1. OrkpolTags osnekTpoHHas 0a3a  pecypcoB M HCCIEAOBAaHUH  «YHHBEpPCHTETCKAs
uHpopmarmonHas  cucrema  POCCHUS»  [OnektpoHHbld  pecypc] @ caidit. —  Pexum
nocryma: http://uisrussia.msu.ru 6eccpodvHsbIit

2. TocynmapcrBennass mHpopmaironHas cucrema «HammoHanbHasi 3J1€KTpOHHAs OHOJMOTEKa»
[DnexTponnsIi pecypce] : caifT. — Pexxum moctyna: http://H30.pd. 6eccpounsrit

3. Hayunas snextponnas oubnuoreka «ELIBRARY.RU» [DnektpoHHblii pecypc] : cailT. —
Pexxum noctyma: http://elibrary.ru/defaultx.asp. - Kourpakt Ne 148 ot 23.12.2020 r. Akt ot 24.12.2020 T.
cpok aewictBus o 31.12. 2021 r. goctym: http://elibrary.ru/

4. 3BC «M3natenbcrBo Jlaapy. Konrpakt Ne 100 ot 13.11.2020 1. Akt Ne 671 ot 14.11.2020 1.;
Cpok gevicteus mo 13.11.2021 r. goctym: www.e.lanbook.com
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http://foroff.phys.msu.ru/phys/
http://www.gomulina.orc.ru/index1.html
http://wasp.phys.msu.ru/forum/lofiversion/index.php?t51.html
http://www.physics.ru/
http://omczo.org/publ/259-1-0-2770
http://eqworld.ipmnet.ru/ru/library/otherlibs.htm
http://dxdy.ru/topic8536.html
http://www.fio.vrn.ru/2005/7/!Physics/2/c.htm
http://www.kvadromir.com/
http://uisrussia.msu.ru/
http://нэб.рф/
http://elibrary.ru/
http://elibrary.ru/defaultx.asp
http://elibrary.ru/
http://e.lanbook.com/

5. Kontpakr Ne 100 ot 13.11.2020 1. Akt Ne D 656 ot 14.11.2020 .
mo 13.11.2021 r. moctym: www.e.lanbook.com

6. DOBC 2U3 «bubmmnotex». ['ocymapctBennslii kontpakT Ne 019 ot 22.02.2011 r. OO0
«bubmmorex». JluneHsnoHHoe cormamenue K l'ocymapctBeHHOMY KOHTpakTy Ne 019 or
22.02.2011. Anpec noctyna: https://isu.bibliotech.ru/ Cpok aelicTBusi: 6ecCpOYHBIIA.

7. OBC «Pykont» Konrpakt Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 r. Cpok
neiicreus mo 13.11.2021r. mocrym: http://rucont.ru/

8. DOBC «Aiibyke.py/ibooks.ru» Kontpakr Ne 99 ot 13.11.2020r.; Akt Ne 99A ot 13.11.2020 1.
Cpoxk neiictus mo 13.11.2021 r. nocryma: http://ibooks.ru

9. 000 «DnekrponHoe u3narenbctBo HOpaiir»y. Kontpakr Ne 60 ot 23.09.2020r. AKT npuema-
nepenaun Ne 3263 ot 18.10.2020; Cpok gedictus mo 17.10. 2021 r. mocrtym: https://urait.ru/
Jluuensuonubiit kKoHTpakT Ne 04-E-0258 ot 20.09.2021r. Akt npuema-niepenauu Ne 5684 ot 18.10.2021;
Cpoxk neiictust mo 17.10. 2022 r. gocrym: https://urait.ru/

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

11. OO0 «M1]] «I'pebernnkoBy», KoHTpakT Ne 147 ot 23.11.2020 r.; AkT ot 25.12.2020 r. Cpox
nevictust ¢ 01.01.2021 mo 31.12.2021 . moctym: http://grebennikon.ru

; Cpok neficTBus

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCLHUIIJINHBI
6.1. YueOHo-1a00paTopHOe 060py/10BaHue:

Jlns mMaTepuanbHO-TEXHUYECKOTO 00ecredeHHs] MPaKTUYECKUX 3aHATUN THUCHUTUIMHBI
UCTIONB3YIOTCS JTabopaTtopuu Kadeapsl OpraHnYecKod XMMUHU, HHCTUTYTa XUMUH, JCKIIHOHHBIC
ayIUTOpUHU U HOHT OMOITMOTEKH.

B nexunoHHOM KJ1acce YCTaHOBJIEH MYJIbTUMEIUUHBIA POEKTOP.

B yuebHo#i nmabGoparopuu mpu MOATOTOBKE MAarkMCTPOB HCIIOJB3YIOTCS CHEKTporpadsl,
Xpomatorpadsl, pyrasi coBpeMeHHasi IpuOopHasi TEXHUKA, CIIEHUAIN3UPOBAHHbBIE XUMHUECKHE
YCTaHOBKH, CIIEUAIN3UPOBaHHAs XUMUYECKas M0CYy1a, CIIELIMAIbHBIE XUMUUECKUE PEAKTHUBBI.

O6muii ¢oHa BriIOYAaET Y4yeOHMKM M ydeOHbIE IMOCOOMS, CIpaBOuYHas JMTEpaTypa,
SHIMKJIIONIEIMM — YHUBEPCAIbHbIE U OTPACIIEBbIE, 3JIEKTPOHHAs 0Oydatoias nporpamma « OCHOBBI

OPTraHUYEeCKOU XUMHUMNY.

HaumMeHoBaHMe crienyaibHbBIX
IIOMEIIEHNI U TIOMEIIEHUN IS
CaMOCTOSTENTFHON pabOTHI

OCHaNICHHOCTD CIIENUATbHBIX TTOMEICHUH
Y MOMELICHHH ISl CAMOCTOSITENIbHON
paboThI

[lepeueHp MHIIEH3NOHHOTO
MIPOTPAMMHOTO 00eCTICUeHHS.
PexkBH3HUTHI TOATBEPIKIAIOIICTO
JIOKyMEHTa

CrenpanbHble TOMEIECHUS:
VY4uebHas ayquTopust aist
MPOBEJCHUS 3aHATUI
JICKITAOHHOTO ¥ CEMHHAPCKOT0
THUIIA, TEKYIIEr0 KOHTPOJIS,
MIPOMEKYTOYHOU aTTECTAIINH.

Aynutopust obopynoBaHa
CHenHaTu3upOBaHHON yueOHOH Mebenbio,
TEXHHYECKUMH CPEICTBAMU 00yUYEHHUS,
CITy>KaIllMMU JIJIS IPEJICTABICHUS
nHGOpPMALUH OOJIBIION ay JUTOPHH:
Hoytoyk(AserAspirev3-5516 (AMDA10-
4600M 2300 Mr)) (1 mTyka) ¢
HEOTPaHUUYCHHBIM JIOCTYIIOM K CETH
WuTtepHeT, ¢ HeOrpaHMYEHHBIM JIOCTYIIOM
k cet MuTepHer; [IpoekTop Vivitek,
akpan ScreenVtdiaEcot- 3200*200MW
1:1, KOJOHKH, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000pyI0BaHUS U
y4eOHO-HATJIATHBIX TIOCOOUH,
obecrieunBaroIue TeMaTHIECKHIE
WITIOCTPAINY, COOTBETCTBYIOIINE
paboueii mporpaMmme AUCIUILUINHBI.

OC Windows: DreamSpark
Premium, Jorosop Ne 03-016-14
or 30.10.2014

Microsoft Office:
0365ProPiusOpensStudents
ShrdSvr ALNG subs VL NL |
MthAcdmsStdnt w/Faculty
(15000 nuuen3wmit)

Kaspersky Endpoint Security
JUIIOM3HECa- CTaHIAPTHBIN
Russian Edition. 1500-2499
Node 1 year Educational License
Ne 1B08170221054045730177

CrernapHbBIE TOMEIICHHUS:
KOMITIBIOTEPHBIN KJ1acC
(yueOHast ayuropus) Juist

Aynutopus obopyaoBaHa
CHeNHaTH3UPOBaHHON yueOHOH Mebenbio,
TEXHUYECKUMH CPEICTBAMU O0yUYEHHUSI:

OC Windows: DreamSpark
Premium, Torosop Ne 03-016-14
or 30.10.2014
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http://e.lanbook.com/
https://isu.bibliotech.ru/
http://rucont.ru/
http://ibooks.ru/
https://urait.ru/
https://urait.ru/

IPYIIIOBBIX U
WHJIUBH Y JIbHBIX
KOHCYJIbTAIUH, KypCOBOTO
MIPOEKTUPOBAHHUS (BBITTIOTHEHUS
KypCOBBIX paboT),
OpraHu3aIu
CaMOCTOSATENFHON pabOTHI, B
TOM 4HCIIE, HAyYHO-
HUCCIIEI0BATEILCKON

KOMITBIOTEpHI (CHCTeMHBIH 0ok AMD
Athlon 64 X2 DualCore 3600+ 1900 MI'1y
(15 mwrtyk), Monurtop LGFlatron L1742SE
(14 wrryk), Monurop ViewSonic VG720) ¢
BO3MOJKHOCTBIO TIO/IKJIFOUSHHUS K CETH
«MHTepHeT» M 0becneYeHneM J0CTyTa B
3IIEKTPOHHYIO HHPOPMAIIMOHHO-
00pa3oBaTENbHYIO CPEy OpTaHU3AIHH.

Microsoft Office:

0365ProPiusOpensStudents
ShrdSvr ALNG subs VL NL |
MthAcdmsStdnt w/Faculty

(15000 nuren3mii

Kaspersky Endpoint Security

U1 OM3Heca- CTaHIapTHBIN
Russian Edition. 1500-2499
Node 1 year Educational License
Ne 1B08170221054045730177

6.2. IlporpaMmmHoe obecneyeHue:

HaunmeHnoBaHue Jara ?p(m
Ne IIporpammHuoro Koa-Bo Obocrosanme s BbIIa4H AeHCTBH
npoxyKTa noab3oBanus IO P —— HMI;E:::H";,
1. | Microsoft Office Professional Plus 12 Howmep Jlunensun Microsoft | 01.12.2009 | Geccpouto
2007 Russian Academic OPEN No 46211164 T'oc.KOHTpaKT
Level Ne 03-162-09 ot 01.12.2009
2. | Microsoft® Windows® Professional 12 Homep Jlunensun Microsoft | 01.12.2009 | 6eccpouro
7 Russian Upgrade Academic OPEN 46211164 ['oc.KOHTpaKT
No Level Promo Ne 03-162-09 ot 01.12.2009
3. | OpenOffice 4.1.3 YcnoBust | YcnoBusi WMCHoOJb30BaHusl 1o | YcioBusi | GeccpodHO
MPaBo00 | CCBUIKE: npaBoobiazn
nmamatenst | https://www.openoffice.org/li aTens
censes/PDL.html

6.3. TexHnueckue u JIeKTPOHHBbIE CPeACTBA:

Meroauueckol ~ KOHUENLMEN  NpenojaBaHus  NPEIyCMOTPEHO  HCIOJIb30BAHUE
TEXHUYECKUX M DIJEKTPOHHBIX CPEACTB OOyYEeHHMs] M KOHTPOJISI 3HAHUW CTYJICHTOB:
MYJIbTUMEANIHbBIE PE3eHTAlluH, PparMeHThI (PUITBMOB.

VII. OBPA3OBATEJIBHBIE TEXHOJIOT'MHU

[Ipu peanuzaumu nOporpaMMbl JAHHOM  JUCHUIUIMHBI  MCHOJB3YIOTCS  pa3jiuyHbIC
00pa3oBarebHbIE TEXHOJIOTUN
1. Pa3znoypoBHeBOE Y npenopaBatrenss MOSBIAETCS BO3MOXHOCTh ITOMOTATH|
oOyueHue cmaboMmy, yIeNnsaTh BHUMaHUE CHIIBHOMY, PeaTu3yeTcsl JKeIaHue
CHUJIBHBIX YyYalIuxcsi ObICTpee W TIIyOXKe TMPOJABUTATHCS B
obOpa3oBanuu. CHIBHBIE y4allHecs YTBEPKAAIOTCS B CBOUX
CITOCOOHOCTSX, cIabble TOJyYar0T BO3MOXXHOCTh UCIBITHIBATH
y4eOHBIN yCIeX, MOBHIIACTCS YPOBEHh MOTHUBAIIUU YUCHBSI.
2. IIpoekTHBIE METOIBI PabGora mo nmaHHOW METOAWMKE JaeT BO3MOXKHOCTH Pa3BUBATH
oOyueHus MHAMBUAyaJIbHbIE TBOPUYECKHE CIIOCOOHOCTH yuamuxcs, Oosee
OCO3HAHHO TOJIXOUTH K MPO(PeCcCCHOHAIEHOMY U COITUAIIBHOMY
CaMOOMPEETCHHUIO
3. Uccnenosarenbckue JlaeT BO3MOXXHOCTH Yy4YalIUMCS CaMOCTOSATEIBHO IOMOJIHSTH|
METO/Ibl B 00yUEeHUH CBOM 3HaHUS, TTyOOKO BHHKATh B H3y4yaemylo MpoOjieMy u
npeamnonaratb IMyTA €€  pEeLIeHHs, YTO BaXHO IIpHU
(GhopMHUPOBaHUH MUPOBO33PEHUS. DTO BAKHO JJIsI ONIPEICIICHNUS
WHJUBUTyJIbHOU TPaCKTOPHH pa3BUTHSL KaXJI0T0

11




oOyuJaromnerocs

4. JlexunoHHO- JlanHass cuctemMa JaeT BO3MOYKHOCTb CKOHIIEHTPHUPOBATH
CEMHHApPCKO-3a4€THas | MaTepual B OJIOKM U MPENOJHOCUTH €ro Kak €JUHOE LeNoe, a)
cucremMa KOHTPOJIb MPOBOJAUTH IO MPEABAPUTEIBHOW MOJArOTOBKE]

0o0yyaroumxcs

5. HNudopmannoHHo- W3meHeHne W HEOrpaHUYEHHOE OOOrallleHue COJepKaHus
KOMMYHHMKAIIMOHHbIE | OOpa30BaHUs, HCIOJb30BaHUE WHTETPUPOBAHHBIX KYypPCOB,
TEXHOJIOTUH noctyn B UHTEPHET.

6. Cucrema dopMupoBaHUE MEPCOHUPHUIMPOBAHHOTO yUeTa JOCTHKEHUH]
MHHOBALIMOHHOM oOydaromierocsi Kak MHCTPYMEHTA Ie1IarOrH4eCKON MOAIEP:KKH
OLIEHKU «ITOPT(OINO» | COIUATBHOTO CaMOOIIPEIEICHUs, OIPEACIICHUS] TPACKTOPHH

WHJVBUIYAJIbHOTO Pa3BUTHUS JUYHOCTHU
HaumeHoBaHuMe TeM 3aHATHI ¢ UCIIOJIb30BAHUEM AKTUBHBIX (DOPM 00yUeHHUS:
Ne Tema Brx ®opma / MeTo1bl FHTEPaKTUBHOTO 00yUYEHUS Kozr-s0
3aHATHUS 3aHSTHUS 4acoB
DnekTpoHHas abCOpOLMOHHAS CTIEKTPOCKOTHS
DNEeKTPOHHO-KOJIe0aTeNbHbIE CIIEKTPHI MOJIEKYJI
YcnoBus nposBieHUs] aKTUBHOCTH KoJieOaHUl B
1 | Tipaxtukym m3 UK cnekrpax MOJIEKY.L. 18
ConocraButenbHblil aHanu3 cnektpoB UK u
KPC mna
OJIHOTHUITHBIX MOJIEKYJI.
Mertoap! yibTpa-(huoIeTOBON CIIEKTPOCKOIIHH.
Wroro yacos 18
VIII. OHEHOYHBIE MATEPHAJIBI [JA TEKYWEI'O KOHTPOJIA U

MPOMEXYTOYHOM ATTECTAIIUA

8.1. OueHo4yHbIe CpeACTBA TEKYIIEro KOHTPOJIsI

Komnereninm,
Ne Bun xonTpONS KonTponupyemblie TeMbl (pa3zenbl) KOMIOHCHTRT
\n KOTOPBIX
KOHTPOJIMPYIOTCS

1. Beenenue
2. Texymuit OnexkTpoHHasi a0COpOLMOHHAs CIIEKTPOCKOMHSI
3. KOHTPOJIb: DneKTpOHHAsi SMHUCCUOHHAS! CIIEKTPOCKOIHSI
4. YCTHBIN OIPOC, DNeKTPOHHO-KoJIe0aTenhbHOE B3aUMOICHCTBHE
5. TECTBI KonebarenbpHas CIEKTPOCKOIHS
6. WuaTepnperammst UK cnekTpos [1K-4
7. CriekTpbl KOMOMHAITMOHHOTO PACCESIHUS IIK-5
8. ConocraBurtenpHbIi aHan3 cnekTpoB UK u

KPC st 0OTHOTUITHBIX MOJIEKYJI.
9. OCHOBBI MarHUTHO-PE30HAHCHOMN

cnekTpockonuu Ha npumepe JIIP u AMP

CHEKTPOCKOIUHU

12
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1. OCHOBHBIE MOJIOKEHUSI KIACCHUYECKOHW TEOPUU XUMHUECKOTO CTPOEHHUS. DJIEKTPOH.
Anpa. Ilonstue Monexyibl. OCHOBHBIE TAPAMETPBI CTPOEHUS MOJIEKYJI.

2. DJIEKTPUYECKUI JUIOJBHBIA MOMEHT M CHUMMETPHUS MOJIEKYJ. DJIEKTPUUYECKOE I0JIe
JUTIOJIS.

4. DHepreTuyeckre COCTOSIHUSL ~ JUHAMUYECKUX  MHUKpoOcucTeM. BsaumoneinictBue
BEUIECTBA C  JJIEKTPOMAarHUTHBIM  HW3JyuyeHUueM. EjuHMIBI  WM3MEpeHuss  dHepruu
3JIEKTPOMArHUTHOI'O U3JTy4YEHUSI.

5. UK Konebarenpnas cnekrpockonus. Komebanusi wmonekyn. ['apmonmueckuit
OCLWJUIATOP. DHEPrusi rapMOHUUYECKOro ocumiuistopa. [loreHunansaas kpuast
rapMoHu4eckoro ocuuuiatopa. IlpaBuno orbopa. OrpaHuueHHs MOJENHA TapMOHHYECKOTO
OCLWIJLIATOPA.

6.KombunaionHoe paccesinue cseta. KBanroBomexannueckas TpakroBka. Kiaccuueckas
Teopusi KOMOWHAIIMOHHOTO PacCesIHUSI CBETa. DHEPrus KOMOWHAIIMOHHO PACCETHHOTO U3JIyYEeHHUS.
VYcnosus aktuBHocty Mosekya B KPC.

7. llonspuzamus cBeTa Mpu KOMOWHAIIMOHHOM pacCcesHUU. JIpIXaTelbHbIE KOJIeOaHMUS.
AHam3 aKTHBHOCTH HOPMAIIBHBIX KOJIeOaHUH YeThIpexaToMHbIX MoJieKyJ Tunia AB3 B KPC u UK.

8. DnexkTpoHHBIE TMEpexoabl B MoJekylnax. [pybas komebarenbHas CTPYKTypa
AJIEKTPOHHOI0 NIEPeX0/1a. DHEPrHsl JIEKTPOHHO KOJe0aTeIbHOro Mepexoia.

9. [Mpunuun dpanka-Kongona. BeposTHOCTB 3EKTPOHHO KOJeOaTeIbHBIX MEPEXOI0B.

10. uccoumanusi. DHEPrusi IUCCOIMALMU. DHEPIrus MPOAYKTOB AMCCOManuu. Meron
CXOXJICHUS JTUHHUM KOJeOaTeIbHON CTPYKTYPHI.

OneHo4Hble CpeacTBa TEKYIIECIo KOHTPOJIsA:

Ne Buj yueOHOM esTeIbHOCTH Bamsr MakcumyM 3a Bpemst
n/m o0yUeHHS
1. [Tocemenne geKIuin 0,5 9
2. Hanuune KOHCIEKTOB JNEKITNH 0,5 9
3. TectupoBanue:
BXOJIHOE 5 5
TEKyIIee 0,5 9
BrinonHenne koHTpoabHOro 3aganus no CPC 0,5 9
4. [TpemuanbHble OaIIbI:
PaBUIbHBIM OTBET IpHU OJIMI-0MpPOCe 0,5 19
5. DK3aMeH 40 40
Bcero 3a cemectp 100 100

8.2. Oneno4nbie cpeacTBA JJIs1 NPOMEKYTOYHOM aTTecTallnu

IIpuMepHBIH CIIUCOK BONPOCOB K 3a4eTy

1. Poap MeTOgOB MOJEKYJISPHOW CIEKTPOCKOIIMM B  CTAHOBJIIEHHWE 0a30BBIX
MPEJICTABICHU XUMUHM M B COBPEMEHHBIX HccienoBaHusax. OCHOBHbIE OCOOCHHOCTH aHalu3a B
paSHHqHBIX YaCTOTHBIX 06nacmx 3J'ICKTpOMaFHI/ITHOFO I/I?)J'IY'-IGHI/IH.

2. DNeKTpoHHBIE TIepexoJapl B MoJeKkynax. Pa3pemeHHble mnepexonsl. YacTtora
AJIEKTPOHHOTO Tepexo/ia. THTEeHCHBHOCTD MOJIOC B AJICKTPOHHOM CIIEKTPE TOTJIOMICHUSI.

3. IlepemsnyueHue »dHeEpruM BO3OYXKIACHHOH  MOIEKYIOH. CBsi3b  CHEKTPOB
(hITFOOPECIICHITUHN C CTPOSHHUEM MOJICKYJI.

4. Tlpunnun ®panka-Konnona. MTHTEHCHBHOCTH MOJOC KONEOATETBHOU CTPYKTYpHI B
BJ'IGKTPOHHBIX CHeKTan.

5. KonebarenpHble cocTtosiHus Moyekyid. [IpaBuno otbopa st KoiedaTembHBIX
MepexoI0B. Y CIIOBUS aKTUBHOCTH Kosebanmii B IK criektpax.
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6. OrtHeceHHe MOJOC CIEKTpa K KOHKPETHBIM KojeOaHUsSM B MoOJeKyse. MeTomabl
unrepnperanuu MK criekrpos.
7. Ycnosus aktuBHOCTH Kojebanuii B ciektpax KPC. Otnecenne nmoioc KPC criekTpoB
K KOHKPETHBIM KOJICOaHUSIM B MOJIEKYJIE.

8. IlpaBuio anpTEpPHATUBHOIO 3arpeTa.

Uk u KPC

— JIOIOJHSIOIUE METOJIbI
KoJIeOaTeNbHOM CrIeKTpOoCcKouu. AnnapaTtypa ais peructpanuu cnexktpoB MK u KPC.
9. DnexkTpoH B MarHuTHOM nosie. OCHOBHOE YpaBHEHUE PEe30HAHCA.
10. D¢ddexr Meronsl romo- u rereposiaepHor Koppesiuuu B SIMP. Metoasl cniuH-
CrUHOBOM Koppessiiuu B DI 1P.

HporpaMMa OLCHUBAHUS KOHTPOJJIMPYEMBIX KOMIIeTEeHIIMIi:

Tb  ONTHYECKHUE
CIEKTPbI

Tb  ONTHYECKHUE
CIEKTPbI

HaumenoBanu
Tema unu pasznen Kon [Inanupyemslit Kpurepuii OeCZ
JUCIUTUTAHBI VHAKKaTOpa pe3yibTar Toxasarer OLICHUBAHUS 3 4
KOMIIETEHIHH TK® | ITA
Baenenne T1K-4.2 3HaTh: 3HaeT: Bnaneer YO
[TpoBoant TIOJI0XKEHHS TIOJI0XKEHHS MaTepuasnoM,
DneKTpoHHAas pacdeTHo- COBPEMEHHOI COBPEMEHHOM NIPEICTABIICHHBI
abcopOIoHHas TEOPETUYECKH | TEOPHH CTPOCHUS | TEOPHUU CTPOSHHS | M B paszede.
CHEKTPOCKOIHUS e MOJIEKYJ; MOJICKYJ; Bonpocer  mis
HCCIICZIOBAaHU | OCOOEHHOCTH 0COOEHHOCTH YCTHOTO
DneKTpoHHAas s TIO paboThI B paboThI B cobecer0BaHus.
SMHUCCHOHHAs 3aJaHHOU Pa3IMYIHBIX Ppa3uYHBIX
CHEKTPOCKOIIHS TeMe B HaIpaBJICHUIX HaIpaBJICHUIX
BEIOpaHHOM ONTUYECKOM ONTUYECKOI
DNeKTpOHHO- obnactu CIIEKTPOCKOIINH C | CIIEKTPOCKOIIHH C
KosebaTenbpHOe XVMHUH UCTIONIb30BAHMEM | HCIIOJIb30BAHHEM
B3aUMO/IeiicTBHIE Pa3IMIHBIX Pa3INIHBIX
METO/I0B METO/0B
KonebarenpHas IpoOOIOATOTOBK | MPOOOMOATOTOBK
CHEKTPOCKOITHUS U Ha U Ha
COBPEMEHHOM COBPEMEHHOM
WHurepnperanus 000py10BaHUH; 000py/I0BaHuY;
UK cnextpos ¢busnyeckne ¢busnueckue
BEJIMYNHBI 1 BEJIMYMHBI 1 g
CnexTpsl €IMHALBI UX €IMHULIBI UX §
KOMOMHAIIMOHHOT N3MEpeHns N3MEpEeHNs ]
0 paccesiHus YwMmeer: VYmMmeer:
HCTIONIb30BATh HCTIONIb30BATh
CormocraBuTENBH TEOpEeTHYECKNE TEOpEeTHYECKHE
B aHATTU3 3HAHUA IpU | 3HAHUSA npu
cnektpoB UK u 00BsCHEHIH 00BSCHEHUH
KPC nis pe3yJIbTaToB pe3yJIbTaToOB
OJTHOTHITHBIX XUMHUUYECKHUX XUMHUYECKHX
MOJIEKYI. 9KCHEPUMEHTOB; | HKCIEPHUMEHTOB;
pabotats ¢ | pabotath c
OcHOBBI MIPOCTEUIINMU MIPOCTEUIINMU
MarHuTHO- annapaTamu, annapaTamu,
PEe30HaHCHOI nipudopamu n | nmpubopamu u
CHEKTPOCKOIUH cxeMamy, CXeMaMH,
Ha npumMepe OI1P KOTOpBIE KOTOpBIE
u SIMP HCIOJIB3YIOTCS B | HCIOJIB3YIOTCS B
CIEKTPOCKOITUH nabopaTopusIx; nabopaTopusx;
HHTEPIPETHPOBA | MHTEPIPETHPOBA
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MOJIEKYJT; MOJIEKYJT;

o0pabaTbIBaTh o0pabaTbIBaTh

MIOJTy4eHHBIC Oy 4eHHBIC

Ppe3yIbTaThI pe3yIbTaThI

HUCCIIEJOBAHUN C | UCCIEJOBaHUN C

UCIIONIb30BAaHMEM | HCIIOJIb30BAHHEM

CTaHIApPTHBIX CTaHIAPTHBIX

METOJIOB METOJIOB
T1IK-5.2 Bmaners: Bmaneer: Bnaneer YO
Omnpepenser TIpueMaMu 1 | IpueMaMu U | MaTepHuajioM,
BO3MOJKHBIE MeTOIaMu METOJaMHU TIPEICTaBICHHBI
HaTpaBJICHUS | PEIICHUS pereHus M B pazzere.
pa3BUTHA KOHKPETHBIX KOHKPETHBIX Bomnpocer  mis
pabor u 3a1a4 u3 | 3amau U3 | yCTHOTO
MEPCIICKTUBBL | Pa3IMYHBIX Ppa3INYHBIX cobecetoBaHUsL.
MIPaKTHYECKOr | obJacTed XuUMHHU | oOnacTeldl XUMHUHU
0 u GU3UKH, yMETh | U (U3UKH, yMETh
MPUMEHEHHsT | JleNaTh Jenatb
TOJIyYEHHBIX npocTeiue npocTreuine
pe3yIBTaToB OILICHKU 1 | OLCHKH u

pacueTsl U | pacdeTs TUTS

aHam3a aHam3a

pe3yIBTaToB pe3ybTaToB

¢u3mIecKux (u3mIeckux

METOJIOB METO/0B

HCCIIEeI0BaHUI UCCJIEJOBAaHUM

CBONCTB CBOICTB

MOJIEKYJ; MOJICKYJ;

COCTaBIIATh COCTaBJIATh

MIPOTOKOJIBI HPOTOKOJIBI

HCITBITAHNH, HCITBITAHHMH,

OTYETHI 0 | OTYeTHI 0

BBIIIOJIHEH  HOM | BBIIOJIHEH  HOM

pabote mo | pabore o

3amanHoi dopMe | 3amaHHOM hopme

VY —yctabiii onpoc, Kn-komiokBuyMm, O-otuer no naboparopHoit pabore, K- KoHTposbHas

pabota

Xapakrepucruka OC 115 o0ecnedeHusl TEKyLero KOHTPOJIs 10 AUCHMILIMHE

Conepxanue
Konx maaukaropa . 2 3
[Tnanupyemsblit pe3yabTart ocC 3a/laHus*/Bompoca
KOMIIETEHINH
U T.J.

I1K-4.2 3HaET: MOJIOKEHUS CobGecenoBanue. | YCTHBIE OMPOCHI
ITpoBoauT pacueTHo- COBPEMEHHOM TeopHH Jlokma el

TEOPETHUYECKHE CTPOCHUS MOJIEKYT, [Ipe3enTaryn

UCCIIEIOBAHMS 110 0c00eHHOCTH paboTHI B Komnoksuym

3a/IaHHOW TEME B
BbIOpaHHOM 001acTH
XUMUH

Pa3IMYHBIX HAIIPABICHUIX
ONTHUYECKOUN
CIIEKTPOCKOITHH C
UCIIOJIb30BaHUEM
pa3IMYHBIX METOJIOB
MPOOOIMOATOTOBKH Ha
COBPEMEHHOM
000pyIOBaHUH;
(bU3UYEeCKre BETUINHBI U
€IMHHULIBI UX U3MEPEHHUS
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Ywmeer: KCIIOJIb30BAaTh
TEOPETUYECKHE 3HaHUS
npu O0BSICHCHUH

pe3yJIbTATOB XUMHUYECKUX
HKCIEPUMEHTOB; paboTarTh
c MPOCTEUILIUMU
amnmaparamMmu, npudopamu u

cXeMami, KOTOpPBIE
UCTIOJIBb3YIOTCS B
nabopaTopusix;
HUHTEPIPETHPOBATH
ONTUYECKHE CIIEKTPBI
MOJIEKYJ;  00pabaThIBaTh
MOJIyYCHHBIC  PE3YJIbTaTh
HCCIIEA0BAHUI c
UCTIOJIb30BaHUEM

CTaHJAPTHBLIX MCTOJ0B

I1K-5.2

Ompenenser
BO3MOYKHbBIE
HaITpaBJICHUA pa3BUTUSA
paboT U MEePCIeKTUBHI
MIPAKTUIECKOTO
MIPUMCHCHHSI
IMOJIYUCHHBIX
pe3yIbTaToOB

Bnageer: npuemamu u
METOIaMH PEIICHUS
KOHKPETHBIX 33/1a4 U3
pa3IMYHBIX 0bJacTei
XUMHH U U3UKHU, YMETh
JIeTIaTh MPOCTEUIIINE
OLICHKH U PacyeThl JJis
aHaJIM3a pe3ysbTaToB
(bu3MYECKUX METO/I0B
HUCCIIEN0BAHUN CBOUCTB
MOJIEKYJI; COCTaBJISATh
MPOTOKOJIbI UCTIBITAHUH,
OTYETHI O BBIIIOJIHEH HOM
paboTe 1o 3aaHHOI

dbopme

ColOeceoBaHue.
Joxnanast
IIpe3enTanuu
Komnoxsuym

YcrHbBIE OITPOCHI

3aueT BBICTABISIETCS CTYJEHTY, €CIIU: MaTepHall YCBOEH B IOJHOM 0OBEME, OTBETHJI Ha
BONPOCHl TEKYIIETO0 KOHTPOJS, CTYACHT BiaJeeT HEOOXOAMMBIMH YMEHUSMH M HaBBIKAMU,
BBITIOJTHEHBI 3aJJaHUs 110 CAMOCTOATEIbHON padoTe.

Hezauer craButcs, eciniu B YCBOGHHM MaTepuana MMEIOTCS MPOOENbl: OTAENbHBIE YMEHUS
HEJ0CTAaTOYHO YCTOMYMBBI, OCHOBHOE COJEp)KaHHME MaTepuaia HE YCBOEHO; HE IOJIHOCThIO
BBITIOJTHEHBI CEMUHAPCKHUE PA0OTHI M HE MPEICTaBICHBI OTYETHI IO MPAKTUIECKUM padboTaMm.

Paspaborunkm:

J.X.H. mpodeccop

ITpoiinakos A.T.

(noonucs)

(3aHuMaemas O0IHCHOCMY)

(uHuyuansl, pamunus)

[Iporpamma coctaBneHa B coorBercTBUM ¢ TpeboBanusimu PI'OC BO u yuerom
pexomennanuii ITOOIT no HanpaBIEeHUIO NOATOTOBKH.

IIporpamma paccMOTpeHa Ha 3acellaHuM Kadeapbl TeOpEeTUYECKOi
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OpFaHI/I‘IeCKOﬁ XHMHHU U ITOJTUMEPHU3ATUOHHBIX IIPOLICCCOB

[Tpotokon Ne 09 ot «02» utons 2023 r.

3aB. xadenpoi /ag,‘{t berf Onenbmreiin O.A.
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Hacmoswas npoepavmma, me mooicem Ovimb 60cnpoussedena HU 6 Kaxol ¢hopme 6e3
nPeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopvl-paspadomyuxa npocpammol
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