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1. HEJIX OCBOEHUA JUCHUTIIMHBI

1.1|{n3yueHne TeOpeTHIECKIX OCHOB COBPEMEHHBIX NMPEACTABICHUI O CTPOSHUH aTOMOB, MOJIEKYJI, KPUCTAIIOB, IPHPOAE
XHUMUYECKOH CBS3H;

1.2(popmupoBanne cCOBpeMEHHBIX TEOPETHUECKUX MPECTABICHUI O CTPOSHUH BEILECTBA, IPUPOAE XUMUIECKOH CBI3H U
JBIDKYIUX IPUYUH XUMUYECKUX PEaKLni;

1.3|3HaKOMCTBO C COBpPEMCHHBIMHU (1)I/ISI/I‘IGCKI/IMI/I METOJAaMU UCCJICAO0BAaHNS CTPYKTYPhI U CBOMCTB COCHHHCHHﬁ;

14 HpI/I06peTeHI/Ie HaBBbIKOB IPUMEHCHHNS METOAO0B TECOPUU XUMHUYECKOI'0 CTPOCHHA HAa IIPAKTHUKE

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: b1.0.04

2.1|Tpe6oBaHns K MpeIBAPHUTEILHON MOATOTOBKE 00yYAIOIEroCcs:

2.1.1|Heopranugeckast XUMHUS

2.2 Hﬂcul/lﬂ.ﬂl/lﬂbl U MPaAKTHKH, Ui KOTOPbIX OCBOCHHE JAHHOMN TUCHUNIHHBI (MOZlyJ'Iﬂ) He00X0IUMO KAK
npeamecTByroiee:

2.2.1|DPusnyeckast XuMus

2.2.2|Xumnyeckass TEXHOJIOTHS

2.2.3|KomnonHass XuMust

2.2.4|dusnyeckre METOIbI HCCIIEI0BAHUS

2.2.5|TIpon3BoicTBeHHAs MPAKTHKA, HAYYHO-HCCIIe0BATENbCKast paboTa

2.2.6|BBICOKOMOIIEKYIIIPHBIC COCAMHEHHS

3. KOMIIETEHLIY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIATITAHBI
(MOZYJIST)

OIIK-3.1: [IpumMeHsieT TeopeTHYecKHe U MOJYIMIUPHYECKHE MO NPH pPellleHUH 3224 XUMUYEeCKOH HATPaBJIEHHOCTH

OIIK-3.2: Ucnoab3yeT cTaHIaAPTHOE MPOrpaMMHOe ofecrieyeHle U CTIeNHATN3MPOBAHHbIE 0a3bI JaHHBIX MPH PeleHHHd 32124
npogeccHOHATbHOIM AeSITeJbHOCTH

OIIK-1.1: CucTteMaTH3UPYeET U AaHATU3UPYET pPe3yabTaThl XMMHYECKHUX IKCIIEPUMEHTOB, HA0JII0IeHU i, U3MepeHUii, a TaKKe
Pe3yJabTaThl PACYETOB CBOHCTB BEelIECTB H MAaTepPHAJIOB

OIIK-1.2: IIpenyaraer MHTepNpeTALNIO Pe3yJbTATOB COOCTBEHHBIX IKCIIEPUMEHTOB M PacYeTHO-TeOpPeTHYeCKUX padoT ¢
HCIOJIb30BAHHEM T€OPETHYECKHX OCHOB TPAANIMOHHBIX M HOBBIX Pa31eji0B XUMHHU

OIIK-1.3: ®opMyaupyeT 3aKJII04YeHUsI H BHIBOABI 10 Pe3yJbTaTAM aHAJIN3A JUTEPATYPHBIX JAHHBIX, COOCTBEHHBIX
IKCNEPUMEHTAJIBHBIX U PACYETHO-TEOPETHYECKUX PAGOT XUMHYECKOH HATIPABJIEHHOCTH

B pe3yabTaTe 0CBOCHUA IUCHUIIIMHBI oﬁyqamnmﬁcsl JOJIZKCH

3.1|3narth:

3.1.1|BaxkHelIINEe TEOPETUUECKUE MOAEIU U METO/IbI, UCIIOIb3yeMbIe B XUMHU JUIS ONIPEETICHNs ¥ aHaNIn3a IPOCTPAaHCTBEHHOH U
JNEKTPOHHOM CTPYKTYPBI MOJIEKYI, JKHIKOCTEH, aMOp(HBIX BeIeCTB, Me30(a3 U KPUCTAIIOB,;

3.1.2|B3anMOCBS3M MEXKy CHMMETpPHEH MOIEKYIAPHBIX CHCTEM, X SIIEKTPHUECKIMH M MATHUTHBIMH CBOMCTBAMH, a TaKXKe
OCHOBHBIE COCTABIIAIOIINE MEXMOJIEKYIIIPHBIX B3aUMOJAEHCTBUI;

3.1.3|3aBrCHMOCTH MEX/y CTPOCHHEM M BXXHEHIINMH (U3MKO-XMMHUYECKUMH CBOHCTBAMH KHAKOCTEH, aMOP(HHBIX BELIECTB,
Me30¢a3 U KpUCTaIOB

3.2|Ymern:




3.2.1|ucnonp30BaTh CBEICHUS O CHMMETPHH MOJICKYJ ¥ KPUCTAIIIOB MPH aHAITH3E B3aUMOCB3EH MKy UX CTPOCHHEM U
Ba)XHEHIIUMH (DU3UKO-XMMUYECKUMH CBOMCTBAMU;

3.2.2|npuMeHsTh (yHIaMEHTAIbHBIC MOHATHS U MOJEIH COBPEMEHHON TEOPUH CTPOCHHUS BEIIECTBA MPU PU3UKO-XUMHYECKOM
UCCIIEZIOBAHUH XUMHYIECKUX BEUIECTB HAa Pa3HBIX YPOBHIX OPraHU3alUH UX CTPYKTYPHI

4. CTPYKTYPA U COJIEP’KAHME JUCIUAIIIMHBI (MOY.JIsT)

01023354

Kon HanmeHnoBaHue pa3nenos u TeMm /Buj | Cemectp / | Hacos | Komneren- | Jlutepatypa IIpnmevanue
| 3aHATHA 3aHATHA/ Kvnc 10707
Paznen 1. BBenenue. Hayka o ctpoennu
BellleCTBA: MpeMeT ¥ 3HaUeHHe
11 B3auMoieiicTBHE MEXKTy YaCTHIIAMHU 5 2 OIIK-1.1 [JI1.1J11.2J11.3
Belectna. /JIex/ OIIK-1.2 |JI1.4J11.5J12.1
J12.2J713.1 J13.2
JI3.3713.4
31323354
1.2 [ToHATHUSA «CTPYKTYpa» U «CUMMETPHSI». 5 4 OIIK-1.1 |[JI1.1J11.2J11.3
/Cp/ OIIK-1.2 |JI1.4J11.5J12.1
J12.2J713.1 J13.2
JI3.3713.4
31323354
13 /KonP/ 5 0,3
Paznen 2. Lleau u 3agaun puznyeckux
METO/10B HCCJIeI0BAHUS CTPOCHUS
BelllecTBa
2.1 XapaKkTepUCTHKA U POJIb PA3IMYHBIX 5 2 OIIK-1.1 |[JI1.1J11.2J11.3
MeTonoB. /JIex/ OIIK-1.2 |JI1.4J11.5J12.1
J12.2J713.1 J13.2
JI3.3713.4
31323354
2.2 JIOCTHIXKEHHUS U TIEPCTICKTHUBBI 5 4 OIlK-1.1 [JI1.1J11.2 J11.3
(bU3UIECKUX METOA0B UCCIEA0BAHUS OIIK-1.2 |JI1.4 J11.5J12.1
ctpoenus Bemiectsa. /Cp/ J12.2J13.1 JI3.2
JI3.3713.4
31323354
2.3 /KonP/ 5 0,3
Pasnen 3. [Ipupona xumu4eckoii cBsi3u,
KpHUBasi NOTEeHIMAJIBHOM SHEPrHI
MOJIEKYJISIPHOM CHCTeMBbI,
aATUTHBHOCTD JHEPTHH CUCTEMBI,
MOHSITHE CIIEKTPa
31 Xumuaeckas cBs3b. /JIex/ 5 4 OIIK-1.1 [JI1.1J11.2J11.3
OIIK-1.2 |JI1.4 J11.5J12.1
J12.2J713.1 J13.2
JI3.3J13.4 J13.5
010323354
3.2 BpamatenbHblie CIEKTPBI ABYXaTOMHBIX U 5 6 OIIK-1.1 |[JI1.1J11.2J11.3
MHOTOATOMHBIX MoJieKyi. /I1p/ OIIK-1.3 |[JI1.4 JI1.5]12.1
OIIK-3.1 [JI2.2J13.1 JI3.2
OIlK-3.2 JI3.3713.4




3.3 BpauiatenbHble CIEKTPbl KOMOMHALIMOHHOTO 4 OIIK-1.1 |JI1.1J11.2J11.3
paccesinust. /Cp/ OIlK-1.2 |JI1.4 JI1.5J12.1
OIIK-1.3 |JI2.2J13.1 JI3.2
OIIK-3.1 JI3.3J13.4
OIIK-3.2 | B12233 54

3.4 /KonP/ 0,3
Paznen 4. Kosiebanune 1ByXaTOMHBIX
MOJIEKY T

4.1 Koneb6arenbHbie criekTpsl. /JIex/ 4 OIK-1.1 |JI1.1 J11.2 JI1.3

OIIK-1.2 | JI1.4 JI1.5J12.1
J12.2J13.1 JI3.2

J3.3J13.4
21323354

4.2 ["apMoHHYECKHH OCHMILIATOP U €ro 6 OIK-1.1 [JI1.1 J11.2 J11.3
XapaKTePUCTHKH: SHEPTHUS CTALHOHAPHOTO OIIK-1.3 |JI1.4 JI1.5J12.1
YPOBHSI, KBa3UYIIpyTras IOCTOSHHAS CBSI3H, OIIK-3.1 |JI2.2J13.1 JI3.2
rapMoHuUeckas yacrora. [IpaBuna otrbopa OIIK-3.2 JI3.3J13.4
JUISL CIIEKTPa FapMOHUYECKOT0 OCILMIIIITOpa: 01323354
rinaBHoe 1 crienuduaeckoe. /Ip/

4.3 Texuuka K- u KP-ciekrpockonuu st 4 OIlK-1.1 |JI1.1 J11.2 J11.3
n3y4deHUs KoJae0aTeIbHOTO ABUKEHUS OIIK-1.2 |JI1.4 JI1.5J12.1
MOJICKYJISIpHBIX cucTeM. /Cp/ OIlK-1.3 |JI2.2J13.1 JI3.2

OIlK-3.1 JI3.3J13.4
OIIK-3.2 | D1323354

4.4 /KonP/ 0,3
Pa3znes S. Dy1eKTPOHHBIE CIIEKTPBI
MOTJIOIEH NS CBeTa

5.1 OnexTpoHHas creKTpockonus. /JIex/ 2 OIIK-1.1 |JI1.1J11.2J11.3

OIIK-1.2 | JI1.4 JI1.5J12.1
J12.2J13.1 JI3.2

JI3.3J13.4
01323354

5.2 ONeKTPOHHBIE CTIEKTPHI MOTJIOLIEHHS IS 4 OIIK-1.1 |JI1.1J11.2J11.3
MHOT'0ATOMHBIX MOJIEKYJI. 3akoH JlamGepTa OIlK-1.3 | JI1.4 JI1.5J12.1
-Bapa. BuyrpumonexyssipHbie OIlK-3.1 |JI2.2J13.1 JI3.2
¢doTopusnIecKkue NpoLecch 1e3aKTUBALUH OIIK-3.2 J3.3J13.4
SHEPTUH. TUIBI AIEKTPOHHBIX TIEPEX0IOB. 2103253 24
DHepreTuyeckas cxeMa JIEeKTPOHHO-

BO30Y)KICHHBIX cocTostHui. /TIp/

5.3 [Ipumepsl IpUMEHEHNUS IIEKTPOHHOMN 4 OIlK-1.1 |JI1.1J11.2 JI1.3
CIIEKTPOCKOMUH K U3yUEHHIO CTPOCHUS OIIK-1.3 1.4
Bentectra. /Cp/ OIIK-3.1 | JI1.5J12.1J13.1

OIIK-3.2 |JI3.2J13.3J13.4
210203354

5.4 /KouP/ 0,3
Pa3nen 6. Cxema Sl610HCcKOr0-Tepenuna
-JIblonea-Kama

6.1 ITpupona u cBOHCTBA 3IEKTPOHHO- 2 OIIK-1.1 |JI1.1J11.2J11.3
BO30YXJICHHBIX COCTOSHUM. /JIex/ OIIK-1.2 J1.4

JI1.5J12.2J13.1
JI3.2J13.3 J13.4

0103023354




6.2 bBesbI3nyyaTenbHble IEPEXObl: 2 OIIK-1.1 J1.1J11.2
KoJieOaTeNbHast pelaKcalus, BHyTPCHHSS U OIlK-1.3 | JI1.3J12.2]13.1
UHTepKOMOUHALMOHHAs KoHBepcus. CruH- OIIK-3.1 |JI3.2J13.3J13.4
opburansHOe B3aumoeiicteue. /TIp/ OIK-3.2 | 31323354

6.3 Tunsl na3epos, ux npumenenue. /Cp/ 4 OIIK-1.1 |JI1.1J11.2J11.3

OIIK-1.3 |JI1.4 JI1.5J12.1
JI2.2J13.1 JI3.2

JI3.3713.4
01323354

6.4 /KonP/ 0,3
Paznen 7. Pe3oHaHcHbIE MeTObI
HCCIeT0BAHNSA

7.1 OC0OEHHOCTh PE30HAHCHBIX METO/IOB 4 OIK-1.1 [JI1.1 J11.2 J11.3
uccnenoBanus. /Jlex/ OIIK-1.2 |JI1.4 JI1.5J12.1

J12.2J713.1 J13.2
JI3.3713.4
31323354

7.2 1. CnexkTpockonus 3JIEKTPOHHOTO 4 OIIK-1.1 |JI1.1J11.2J11.3
napamMarHUTHOTO pe3oHaHca. ddexr OIlIK-1.3 |JI1.4 JI1.5J12.1
3eemana, cBOOOIHBIH AJIEKTPOH BO BHELITHEM OIlK-3.1 |JI2.2]13.1 JI3.2
MarHUTHOM T10JIe. Y CJIOBHE MMPOCTOTO OIlK-3.2 JI3.3J13.4
pe3oHaHca, g-dakrop. [TocrostHHas 31225354
9KpaHUPOBAHUSL.

2. CIIeKTpOCKONHMS SASPHOTO MATHUTHOTO
pe3oHaHca. Y CIIOBHE IPOCTOTO PE30HAHCA.
IocTosiHHAsE 3KPaHUPOBAHUS U XUMHUYCCKUIT
casur. ToHkas cTpykTypa cekTpoB SIMP.
Mp/

7.3 Crektpsl SIKP, 06:1acTh 1 BO3MOXKHOCTh 4 OIlK-1.1 [JI1.1 J11.2 J11.3

U3y4eHHs CTPYKTYpHL. /Cp/ OIIK-1.2 |JI1.4 JI1.5712.1
OIIK-1.3 |JI2.2J13.1 JI3.2
OIIK-3.1 JI3.3713.4
OIIK-3.2 | D132233 54

7.4 /KouP/ 0,3

Pa3gen 8. TUNBI XUMHYECKHX YACTHII.
Pagukanbl. MeToabl u3yyeHust
reoMeTpPHH B Pa3IHYHBIX (pa30BBIX

COCTOSTHUSIX

8.1 Mortekysbl, HOHBI, CBOOOTHEIE PaJANKAIIBI. 2 OIIK-1.1 JI1.3J12.1
Wx npusHaku u coiicTsa. /JIex/ OIIK-1.2 |JI2.2J13.1 JI3.2

JI3.3713.4
31323354

8.2 Merton BaJIeHTHBIX CBA3€ii. MeTox 2 OIIK-1.1 JI1.2J12.1

MOJIEKYJISIpHBIX opouTaneid. /I1p/ OIIK-1.2 |JI2.2J13.1 JI3.2
OIIK-1.3 |JI3.3J13.4 JI3.5
OIIK-3.1 | 31523354

8.3 BnusHMe KpUCTAIINYECKOTo MO Ha 4 OIIK-1.1 | JI1.3J12.2J13.1

KoH(popMarmu MoJekyi. /Cp/ OIIK-1.3 |J13.2J13.3J13.4
OIIK-3.1 | 31523354
8.4 /KouP/ 0,3

Pa3nen 9. Meton (poT03/1eKTPOHHOIT
CIEKTPOCKONMHU. DHEPTUU
PeopraHu3aluu U KOPpeasiun




9.1 DNeKTPOHHOI0 CTPOECHUS AaTOMOB U 2 OIIK-1.1 J1.1J11.2
Mouekyd. /Jlex/ OIlK-1.2 J1.3J11.4
JI1.5J12.1
J12.2J13.1 J13.2
JI3.3713.4
31323354
9.2 dotoanektpuueckuii 3¢ dext. [MoreHnman 2 OIlK-1.1 JI.1J11.2
nonuszanuu. /IIp/ OIIK-1.2 JI1.3711.4
OIIK-1.3 JI1.5J12.1
OIIK-3.1 |JI12.2J13.1 JI3.2
JI3.3713.4
01323324
9.3 O6nactu npumeneHus meto0B ®IC u 4 OIlK-1.1 JI.1J11.2
POOC. /Cp/ OIIK-1.2 J11.3711.4
OIIK-1.3 JI1.5J12.1
OIIK-3.1 |JI12.2J13.1 JI3.2
JI3.3713.4
31323354
9.4 /KouP/ 0,4
Pa3znen 10. HeskecTkue MoJIeKYJIbI.
BpemenHoii ¢pakTop npu onpeneseHun
CTPYKTYPbI MOJIEKYJI
10.1 Mertonbl uccie10BaHus CTPYKTYpHO 2 OIIK-1.1 JI1.1J11.2
HEXECTKUX MOJIeKyIl. /JIex/ OIlK-1.2 JI1.3 J11.4
JI1.5J12.1
J12.2J713.1 J13.2
JI3.3713.4
31323354
10.2 Tayromepus. /TIp/ 2 OIIK-1.1 JI1.1J11.2
OIIK-1.3 JI1.3711.4
OIIK-3.1 JI1.5J12.1
J12.2J713.1 J13.2
JI3.3713.4
313233 54
10.3 [Ipumeps! TayTOMEPHBIX TPEBpaIIeHUH. 4 OIlIK-1.1 JIT.1J11.2
/Cp/ OIIK-1.3 JI1.3J11.4
OIIK-3.1 JI1.5J12.1
J12.2J713.1 J13.2
JI3.3713.4
31323354
10.4  |/KouP/ 0,4
Pasnen 11. TyHHeIbHBIH MeXaHU3M
NpeBpalleHU il CTPYKTYPHO HEKEeCTKUX
MOJIEKYJI
11.1  |YcnoBue npeobnafaromero BKIaaa 2 OIIK-1.1 JI1.1J11.2
TyHHenHupoBanusl. /JIex/ OIIK-1.2 JI1.3J11.4
JI1.5J12.1
J12.2J13.1 J13.2
JI3.3713.4
010323354
11.2 Brusinue cuMMeTpuH MOTEHIUATBHOTO 2 OIlK-1.1 JIT.1J11.2
Oapbepa Ha BEpOSTHOCTh TyHHEIMPOBAHUSL. OIIK-1.2 JI1.3J11.4
Mp/ OIIK-1.3 JI1.5J12.1
OIIK-3.1 |J12.2J13.1 JI3.2
JI3.3J13.4

010323354




11.3 OCHOBHBIE THUIIbI CTPYKTYPHOI 4 OIIK-1.1 J1.1J11.2
HexectkocTH. /Cp/ OIlK-1.2 J1.3J11.4
OIIK-1.3 JI1.5012.1
OIIK-3.1 |JI12.2J13.1 J13.2
JI3.3713.4
31323354
114  |/KouP/ 0,3
Paznen 12. Meroasl Hccie10BaHusA
CTPYKTYPHO HEKECTKHX MOJIEKY.T
121 DNeKTpOHHAs MPUPOAA CTPYKTYPHOU 2 OIlK-1.1 JI.1J11.2
HEXECTKOCTH. /JIeK/ OIIK-1.2 J11.3J11.4
JI1.5J12.1
J12.2J13.1 J13.2
JI3.3713.4
01323354
12.2  |BoxHOBas GpyHKIMH IJIS SIEKTPOHHO 2 OIIK-1.1 J1.1J11.2
HexecTkux cucteM. /TIp/ OIlK-1.2 JI1.3J11.4
OIIK-1.3 JI1.5J12.1
OIIK-3.1 |JI12.2J13.1 J13.2
JI3.3713.4
31323354
12.3  [TIpoGnema xupansHOCTH. /Cp/ 3 OIlK-1.1 JI.1J11.2
OIIK-1.2 JI1.3J11.4
OIIK-1.3 JI1.5J12.1
OIIK-3.1 |J12.2J13.1JI3.2
JI3.3713.4
31323354
12.4  |/KouP/ 0,3
Paznen 13. Hanoxumus. CBoiicTBa
Ha”HovacTHl. HaHoYacTHIIBI HA OCHOBE
yriepoaa
13.1  |Pa3mepHble 3 ekt B HaHOXUMUH. /JIex/ 2 OIIK-1.1 JI1.1J11.2
OIIK-1.2 JI1.3J11.4
JI1.5J12.1
J2.2J713.1 J13.2
JI3.3713.4
31323354
13.2  |I'maBHbIe (aKkTOPHI, ONPEAEIAIOIINE 1,7 OIIK-1.1 JI1.1J11.2
0COOEHHOCTH CBSI3U B KAPKACHBIX U OIlK-1.2 JI1.3J11.4
IUKIIMYECKUX CTpyKTypax. /Cp/ JI1.5J12.1
J12.2J713.1 J13.2
JI3.3713.4
31323354
13.3  |/KouP/ 0,5
13.4  |/Koutp.pab./ 0 OIIK-1.1 JI1.1J11.2 KonrponbHas paboTa
OIIK-1.2 JI1.3711.4
OIIK-1.3 JI1.5J12.1
OIIK-3.1 |JI12.2)13.1 JI3.2
OIIK-3.2 JI3.3713.4
JI3.5
31323354
13.5  |/Ox3amen/ 27 OIIK-1.1 JI1.1J11.2
OIIK-1.2 JI1.3711.4
OIIK-1.3 JI1.5J12.1
OIIK-3.1 |JI12.2J13.1 J13.2
OIlK-3.2 JI3.3713.4
JI3.5

010323354




5. OHEHOYHBIE CPEJICTBA

5.1. OneHo4Hble MaTepHaIbl A5l TEKYIEI0 KOHTPOJIS H IPOMEKYTOYHOI aTTecTaluu

HpeHCTaBHeHH OTACIbHBIM JOKYMEHTOM

5.2. OueHovHbIe MaTepuaJabl 1 THArHOCTUYECKOI0 TCCTUPOBAHUSA

HpeﬂCTaBﬂeHLI OTACIbHBIM JOKYMEHTOM

6. YHEBHO-METO/MYECKOE 1 HTH®OPMAIIMOHHOE OBECHHEYEHUE TUCHUIIJIMHBI (MOAY JISA)

6.1. PekomeHyeMasi iuTepaTypa

6.1.1. OcHoBHas JUTEpPaTypa

ABTOpI)I, COCTaBUTCIIN

3arnaBue

W3naTenscTBO, rojI

Kommu-Bo

Jle6yxoB B. H., Oxapa
A. U., ITaBmoyeHkoBa
JLIL

DU3UKO-XUMUYESCKUE MCETO/JAbI UCCIICAOBAHUAA: y‘{e6HI/IK

Mocksa: Jlans, 2012,
DNEeKTPOHHBINA

pecypc

1

J1.2

Kamamuukos H. I1.

[IpakTuKyM IO peleHuIo 3a/1a4 10 001eMy Kypcy GpU3UKY.
OcHoBBI KBaHTOBOM (pu3ukH. CTpoeHHE BelecTBa. ATOMHAs U
snepHas Gu3nKa

Mocksa: Jlans",
2014, DneKTpOHHBIH

pecypc

J1.3

Kawmgimos B. M.

CTpOGHI/Ie BCIICCTBa

Mocksa: Jlans, 2017,
DNEeKTPOHHBINA

pecypc

J1.4

Ceprees I'. b.

Hanoxumust: Monorpadus

Mockaa:
MoOCKOBCKHI
roCyJapCTBEHHBIN
YHUBEPCUTET IMEHU
M.B. JlomoHOCOBa,
2007, DneKTpOHHBIH

pecypc

JI1.5

Bemuko A. A.,
®unmumonosa H. U.

Mertob! HCCIEJOBAaHUS MUKPOJIEKTPOHHBIX U
HAHOXJICKTPOHHBIX MaTepHaJoB U cTPyKTyp. Yacts ||

HoBocubupck:
HoBocubupckuit
roCyJapCTBEHHBIN
TEXHUYECKHUI
YHHUBEPCUTET
(HI'TY), 2014,
DNIeKTPOHHBIN

pecypce

6.1.2. lonoiHUTEIbHAS TUTEPATypa

ABTOpBI, COCTaBUTEIH

3armaBsue

H3paTenbcTBO, O

Konnua-so

2.1

Mopo3os A. A.

DurznvecKre METOABI UCCIIECAOBAHNS B OPTaHHYECKOW XUMHUH.
CHexTpoCKONHs pafloONTHIECKOTO JUala3oHa U Macc-
crekTpoMeTpus: YueGHoe nmocobue

Owmck: OMckuit
roCyJapCTBEHHbII
YHHBEPCUTET UM.
®.M. JlocToeBckoro,
2009, DreKTpOHHBIH

pecypce

1

J2.2

Hosukos A.D.

CrpoeHue BenecTBa: yueOHoe nocodue

Cankr-IletepOypr:
YHusepcurer
UTMO, 2013,
ONEeKTPOHHBII

pecypc

6.1.3. MeTtoauueckue pa3paboTKu




ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Komuu-Bo
JI3.1 |Appmmes H. T, duzndeckre METOIbI HCCIIEIOBAHMS U UX MTPAKTHIECKOE Mockaa: 1
Ilankpatos /1. A., IpUMEHEHHUE B XMMUUECKOM aHaIu3e: YueOHoe nocobue MockoBckui
Toxkapes M. ., MeJarornIecKuit
Kamkun H. H., roCyJapCTBEHHBII
Ponsxuna C. H. yHuBepcuteT, 2012,
DNEeKTPOHHBINA
pecype
JI3.2  |Cubupues B.C. OKcnepUMeHTaIbHbIE METOABI UCCIIEA0BAHUS (DU3UKO- Cankr-IletepOypr: 1
xummudecknx cucreM. Yacts 1. OCHOBBI TEOPHH CTPOSHUS VYuusepcurer
BEIIECTBA U (PU3UKO-XMMHUYECKHX IpeBpalleHui: yaeOHoe HUTMO, 2016,
nocobue DNEeKTPOHHBII
pecype
JI3.3 |Cubupues B.C. OKCIepUMEHTAIBLHBIC METO/IBI UCCIIeI0BaHUS (PU3HKO- Canxkr-IlerepOypr: 1
XHUMUYeCKUX cucteM. YacTb 2. ATOMHAs CIIEKTPOCKOIIUSI: YHuBepcurer
yueOHOe ocobue HUTMO, 2016,
DNEeKTPOHHBII
pecype
JI3.4 |Xpebrora C.b., dusndeckue METOIBI UCCIICIOBAHNS BEIIeCTBa. 3ananus ;g |Mocksa: 1
Tenemen A.T., CaMOCTOSITENIbHOI paboThl cTyneHTOB. YacTs 1. MockoBckHit
Slpbimes H.T. Cuexrpockonust SIMP u DI1€y: yueGHOE mocodue MeIarornYeCcKuit
roCyJapCTBEHHBIN
yHuBepcureT, 2015,
DNEeKTPOHHBII
pecypce
JI3.5 |Ueipo JI. B. CrpoeHue BemecTBa: XUMHAYECKas CBsI3b, CTpOeHHe U cBoiicTBa |CypryT: 1
MOJIEKYJI: METOIUUECKUE PEKOMEHIAlluU Wznarenbckuii
VIS CAMOCTOSITEIBHOM pabOThI CTYICHTOB uentp Cypl'VY, 2020,
DNEeKTPOHHBII
pecypce
6.2. Ilepeuens pecypcoB HHGOPMALTHOHHO-TeJIeKOMMYHHKAIIMOHHOM ceTH ""UnHTepHeT"
D1  |Xumuueckas suipkmonenus, http://mww.xumuk.ru/encyklopedia/
32  |Buorexnonormyeckuii moprai Bio-X, http://bio-x.ru
33  |Karanor xumuueckux pecypcos, http://www.chemport.ru/?cid=14
34  [MoHorpaduu, yaeOHUKH, XUMHYECKHE )KYPHAIIBI M YUeOHbIe 0a3bl TaHHBIX 10 XUMHYECKUM DJIEMEHTaM U COCIMHECHUSM,

http://www.chem.msu.su/rus/elibrary/

6.3.1 Ilepevyenb MporpaMMHOro odecrnevyeHust

6.3.1.1|Onepaunonﬂaﬂ cucrema Microsoft Windows, maket npuknamasix nporpamm Microsoft Office

6.3.2 Ilepevyenb MHGPOPMAIUOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

HanuonanbHas anexktpoHHas OubaroTeka - H30.pd;

6.3.2.2

Onexrponusle kauru Springer Nature (Science, Technology and Medicine Collrctions) - https:/link.springer.com;

6.3.2.3

TapanT-nH(pOpMAIOHHO-IPaBOBOH mopTai - http://www.garant.ru;

6.3.24

KoncynprantlLiroc - Hae)XHas IpaBoBas moiep kka - http://www.consultant.ru

7. MATEPHAJIBHO-TEXHUYECKOE OBECIHIEYEHHE JUCHUIIJIMHBI (MOAY JIS)

7.1

Y4eOHble ayAUTOPUH AJISI IPOBEACHNUS 3aHATUI JIEKIIMOHHOTO THIIA, 3aHATHH CEMUHAPCKOTO THIA (IPAKTHYECKUX 3aHATHI),
IPYNIOBBIX U UHAUBUAYAJIbHBIX KOHCYJBTALUM, TEKYIIEr0 KOHTPOJIS U IPOMEXKYTOUHOM aTTeCTallul OCHAIIEHBI: TUIIOBOI
yueOHOI MeOenbio, TEXHUUECKUMH CPEACTBaMH 00y4eHHs, CIy>KaIllMU [UIs IpecTaBiIeHus yueOHoi nHpopMarun.

7.2

Hannune KoMITbIOTEpHOTO KJlacca 00IIEro MoJIb30BaHUs C MOJKIIOUEHHEM K IHTepHETY; KOMIIIOTEPHBIi
MYJIbTUMEIUIHBIN TIPOEKTOP VIS JEMOHCTPAIMH JeKuii ¢ npesentanuu B [10 «MS PowerPoint».

7.3

YuraneHble 3anbl Hayunoii 6ubimorexku bY BO XanTbei-MaHcuiickoro aBToHOMHOT0 okpyra - FOrpsl «Cypryrckuit
rOCyapCTBEHHBIH YHHUBEPCUTET.
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