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Pabouas mnporpamMma cocraBieHa B COOTBETCTBHH ¢ DejepalbHBIMU roCy1apCTBEHHBIMH
TPeOOBAHUSMH K CTPYKTYpEe NPOrPaMM IMOATOTOBKM HAYYHBIX M HAYIHO-IIEIArOrHYECKHX KaZpoB B
acmupanType (aXBIOHKTYPE), YCIOBHAM UX PeaH3allii, CPOKAM OCBOEHHS STHX MPOrPaMM C YIETOM
pasiMyHbBIX (pOpM 00yueHHs, 06Pa30BATETHHBIX TEXHONOIHHA U 0COOEHHOCTEH OTIETBHBIX KaTeropHii
aCIMPAHTOB (BIOHKTOB), yTBEpKICHHBIME Ipukazom MunoGpuayku Poccrn ot 20.10.2021 Ne 951
u [lonojkeHHEM O IOArOTOBKE HAYYHBIX M HAYYHO-IEJArOTHYECKHX KaJpOB B ACHHPAHTYpE
(agbronkType), yrBepskaeHHEM [loctanosnennem [Ipasurensctea PO or 30.11.2021 Ne 2122.

PaGouast nporpamma cocrasiena g 7. 4., poo  Toptrtisbectioce N 4
W o

PABOYAS ITPOI'PAMMA PACCMOTPEHA U OJIOBPEHA na 3acemannn YueHOro cosera
HpHUX CO PAH (ITporoxoa Ne £ oT « 24 » pelha. 2022 r.)



1. Henu v 3a1a4u yuyeOHOH TUCHHIIIMHBI

Heab u3ydeHHss AMCHUIUIMHBI «XUMHS AJIEMEHTOOPTaHUYECKUX COCTUHECHUI: TpruoOpeTeHue
(byHIaMEHTAIbHBIX 3HAHUN U MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JUISI TPO(ECCHOHATBHONW HAyIHO-
WCCIICIOBATEIIbCKOW, HMHHOBAIIMOHHONH W  00pa3oBaTelIbHON JEATETBHOCTH B OOJIACTH XHMHUHU
JJIEMEHTOOPTAaHUYECKUX COCOUHEHMH; (opmupoBaHue 0000marOmeil TeopeTudeckod 0aszbl IS
U3ydeHHs PyHIAMEHTAIBHBIX OCHOB XUMHH 3JEMEHTOOPTaHWYECKHX COCAMHEHUH M BO3MOXXHOCTH UX
MCIIOJIb30BAaHUS HA IPAKTUKE.

3agaumu.

- bopmupoBanrie y  OOy4arOIIMXCS ~ COBPEMEHHBIX  MPEACTABICHHA O  XUMHHU
JJIEMEHTOOPTaHUYECKUX COCAMHCHUH, €€ PO W 3HAYUMOCTH B COIOCTABJICHHH C JIPYTUMH
XUMHAYECKHUMHU HayKaMH,

- OCBOCHHE HABBIKOB TEOPETUYCCKOI'O aHAJIM3a PE3yIbTaTOB KCIIEPUMEHTAILHBIX HCCIICIOBAHUI
B 00JIACTH XUMHU;

- OCBOCHHME METOJIOB TUITAHUPOBAHMSI SKCIICPUMEHTA B 00pabOTKH COOCTBEHHBIX UCCIICI0BAHHIA,

- 00yueHHe YMEHHIO CUCTEMaTH3UPOBATh U 0000IIAaTh Pe3yJIbTaThl COOCTBEHHBIX MCCIICIOBAHUI
B COIIOCTABJICHUH C U3BCCTHBIMU JIMTCPATYPHBIMH JAHHBIMHU,

- 00yueHre yMEHHIO OPOPMIISITh PE3YJIbTaThl COOCTBEHHBIX MCCIICIOBAHUN B BHJIE MyOJIMKALINH,
OTYETOB, TOKJIAIOB.

2. MecTO IUCUMIJIMHBI B CTPYKTYpe NPOrpaMMbl aCIIHPAHTYPHI

Hucrumimna «XUMHUS 3JIEMEHTOOPTAHUYECKUX COCIMHCHUI SIBJISICTCS YacThIO
obpazoBarenbHoro kommnonenTa (Iloapaszmen 2.1.1.3. pazgena 2.1.1. «O0s3aTenbHbIC AUCIUILUTHHBI)
MporpaMMbl aCIIUPaHTypbl 1O Hay4yHOW crnenuanbHocTH 1.4.3. XuUMHS 3JI€MEHTOOPTaHUYECKHUX
COETUHEHUH.

VYyebHas TUCHUIUIMHA PEATH3YETCs Ha TIEPBOM U BTOPOM IOy 0OydeHHUSI.

3HaHMsI, YMEHUS U HAaBBIKH, TPHUOOPETEHHBIC aCIUPAHTAMH 10 pe3ysibTaTaM H3yueHUs ydeOHOM
JTUCHUTITUHBL  «XUMHSI DJIEMEHTOOPTaHWYECKUX COCAMHEHUIN», HCIOIB3YIOTCS HMHU JUIS  CIadu
KaHJIUJATCKOTO %K3aMeHa W TpH HAMHMCAaHWU JUCCEPTAIMOHHON pPa0OTHl HAa COMCKAaHHWE YYEHOU
CTENEHU KaH/IM/aTa HayK.

3. Tpe6oBanusi K pe3yJbTaTaM 0CBOEHUS TUCHUILINHBI:

[To oxoHYaHWM U3yUEHUS TUCHIUILTAHBI ACTTUPAHTHI JOJHKHBI OyIyT:
3namo:
® METOJbI MOJYYEHHUS, XAMUYECKUE CBOMCTBA U MPAKTUYECKOE HUCIOJIb30BAaHUE OCHOBHBIX KJIAaCCOB
3JIEMEHTOOPTaHUYECKUX COCTMHEHU;
TUTIOBBIE METOIbI AIIEMEHTOOPTaHUYECKOTO CUHTE3a, UCTIOIb3YeMbIe peareHThl 1 000PyI0BaHHE;
MEXaHU3Mbl OCHOBHBIX PEAKIUI, ITOIXO0IbI U METOJIbI U3YYEHUS] MEXAHU3MOB;
BIIMSIHUE CTPOCHUS HA PEAKITMOHHYIO CTIOCOOHOCTH DJIEMEHTOOPTAaHUYECKUX COCTMHCHHU;
(HDUBUKO-XUMHUYECKHNE METOJbI UCCIICIOBAHUS CTPOCHHS IIEMEHTOOPTAHMYECKUX COCIUHEHHUN U
3JIEMEHTOOPIaHUYECKUX PEAKIIHI;
® COBPEMEHHYIO TMEPUOAUYECKYIO IUTEpaTypy (KypHAJIbI) W DIEKTPOHHBIE 0a3bl JAaHHBIX B
00JacTi XUMHUHU IIEMEHTOOPTAHHUECKUX COCIMHEHUN U METOJIOB TTOMCKA CBOMCTB U MOTYYCHHUS
3JIEMEHTOOPIaHUYECKUX BEUIECTB;
® [PUHUUIBI TEOPETUYECKUX  PACUYETOB  CBOMCTB  DJIEMEHTOOPraHUYECKUX  COCIMHEHUU,
TEPMOJAMHAMUYECKUX U KHHETUYECKHUX MTAPAMETPOB JIEMEHTOOPTaHUUYECKUX PEAKIH;
® pOJIb W MECTO XHMHHU DIIEMEHTOOPTaHWYECKHX COCAMHEHUN B cucTeMe (yHIaMEeHTaIbHBIX
XMMHYECKHUX HAYK U MPOU3BOJICTBE COBPEMEHHON NHHOBALIMOHHOM MIPOIYKIIUH.
Ymemn:
® BBIOMPATH METOJBI U PEAreHTHI CHHTE3a dJICMEHTOOPTAHUUYECKUX COSAMHECHU;
® [POBOJUTH pa3fciieHUE CMECEH ANMEMEHTOOPTAaHUYECKUX BEIIECTB U UIACHTH(PHUKAIIUIO COCTaBa U
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CTPOCHUS C MIOMOIIIBI0 XUMHUYECKUX M (PU3UKO-XUMHUUECKHX METOJIOB aHAIIN3A;

o OCYH_IGCTBJ'DITB IIOUCK MCTOIOB HO.HyLIeHI/ISI 158 CBOfICTB SHQMGHTOOpI‘aHI/I‘{eCKI/IX COQI[I/IHCHI/Iﬁ C
HCIIOJIB30BAHUEM COBpeMeHHBIX 63,3 JaHHBIX U ITIOMCKOBBIX CUCTCM,

® TIPOBOJUTH MOJIEIMPOBAHHE XUMHUYCCKHUX PEAKIMA C HMCIOJb30BAHUEM IOTYIMITUPUUECKUX H
HEAIMITUPUYECKUX KBAaHTOBO-XUMUUYECKHX METOOB.
Hmemob onvim:

® TUIAHWPOBAHUS U MPOBEIACHUS CHHTE3a AJICMEHTOOPTAHNYECKUX COSTUHEHU;

® OYHCTKH DJICMEHTOOPTaHWYECKUX BEIIESCTB U MICHTU(DHKAIMUA UX CTPOCHHUS C MCIOJIb30BAHHEM
XUMUYECKUX U QU3HKO-XUMHUECKHX METOIOB;

® MOJIETUPOBAHUS CBOWMCTB BEIIECTB W NApaMETPOB IJIEMEHTOOPraHMYECKUX peakuuid C
HUCIIOJBb30BaAHUECM KBAHTOBO-XUMHUYCCKHUX MCTOOB,

® HaNMCaHUS HAYYHBIX OTYETOB U CTATCH.

4. CTpyKkTypa U coaep:KaHue Y4eOHOH TMCUMILINHBI
OO01ast TpyA0€MKOCTh IUCHHUIUIMHBI COCTaBIseT 9 3aueTHhIX equHull (324 yaca).

CTpyKTypa TUCHUNIMHBI

Ta6muma 4.1. CtpykTypa y4eOHOM TUCHUTLTAHBI

Ne | HaumeHnoBanue O6bem yuebHo paboThI, 4 dopma

JUCITUTLIAHBI KOHTPOJIS
Bcero Bcero N3 aynuTopHBIX CP
ayauTopH. | Jlex | JIa6 | II | KCP

1 | Xumus snemMeHTo-
OpraHUYECKUX 324 144 63 - 81 | 18 | 162 DK3aMeH

COeTMHEHNN

Conep:xaHue TMCHUILIHHBI
Coaep:xanue pa3aejioB U TeM THCHUIIUHBI

1. BBegenue
3amaun W mpeaMeT Kypca. TeopeTudeckoe 3HAYCHHUE H IMPAKTHYECKOe MPUMCHECHHE
AJIEMEHTOOpPTraHnYecKuX coenrHeHni. Kimaccuduxamus 3eMeHTOOpraHMueCKUX COSAMHEHUN.

2. Jlutuiioprannyeckue coenHEeHUsI

Oprannyeckue COENMHEHUs] JUTUS. MeTOolbl MOJYyYEHUS U CTPOEHUE JUTHHOPTaHUYECKHX
coeauHeHnil. Peakiuu nuTuiopranndyeckux coeauHeHuil. [lomuMepusanust aqkeHOB MO JECHCTBUEM
JIUTUHOPTAaHUYECKUX COCTUHEHHI.

3. HaTpuiiopranuyeckue coenHEeHU
Harpuiioprannueckne coenuHeHuss. Meroasl cuHTe3a. Peakuuu HaTpuHOPraHUYECKHX
coeauHennil. Peakuus [lopsirnna. Peakius Bropua.

4. Maruuiiopranu4ecKue coeJMHeHHs

Marnuiioprannueckne coequHeHuns. Xapakrepructuka. CpoicTBa. Peaknum BOCCTaHOBIEHUS €
y4acTMEM MarHMMOpPraHUYEeCKUX COEAUHEHUN. MarHuiopraHM4eckue COCIMHEHMsI KaK OCHOBAHUS.
Marnuiiopranndeckue coeuHeHus Kak Hykineodmisl. HekoTopbie panukanbHbie peakiuu. CpaBHEHHE
($U3NYECKUX U XUMUYECKUX CBOMCTB OPraHWYECKUX COCIWHEHHM JIUTHUS, MAarHUS U HATPHUAL.



5. AIIOMUHHIOpraHnYecKue coeTMHEeHUs

AmoMuHuiiopranuueckue coenuHeHus. dusnueckue M XUMHUYECKHE CBoMcTBa. (OCHOBHBIE
peaknuu.  Metonbsl  mosmydeHusi.  [Ipumenenme.  [lommmepusammst  (M30TakTHuUeckKas W
CHHJIMOTAKTUYECKas).

6. bopopranuyeckue coeuHeHUsI
Bbopoprannyeckue coenunenus. Xapakrtepuctuka. Kiaccudukanus. Kapoopansl. J[nGopaHsl.
bopazon. BODIPY (BOAUITAN). Peakuus Cyazyku.

7. KpeMHuiioprannueckue coenHeHus
Kpemuwuitopranuueckue coenunenus. Knaccudukanus. Xapakrepucruka. Cunanbl. CHIHMKOHBI
(mosmopranocusnokcansl). Opranocunaszanbl. CuiaaTpaHsl.

8. ®ocdopoprannyeckue coeTuHEeHHs

dochopopranndeckue coemuueHus. Kimaccudukanus. CTpyKTypHBIE BO3MOXKHOCTH (hocdopa.
Tayromerpus dhochopoprannueckux coenunenuii. ocunsl. Cpenuue dpochursl. Kucnbie hochuTs.
Oxcunpl TpetnuHbix (pocunoB. Cpennune docdarel. Mnuasr Gocdopa. Peakums Burrura. Cunres
dochopoprannueckux coeauHenuit. Peakmus Tpodumona-I'ycapoBoii. ®ocdon. buomornyeckas
aKTUBHOCTH (pOCHOpPOpPraHNUECKUX COCTMHEHUH. .

9. CejleHOprann4yeckue coeMHEHUs

Cenenoprannveckue coeaunenusi. CeneHonbl. CeneHunpl. CelEHOHUEBBIC COCAMHCHUSI.
Cenenokcuabl W ceacHOHBL. CelICHOHOBBIE M CCIICHMHOBBIC KHCJIOTHI M WX IPOH3BOJIHBIC.
CeneHokapOOHUIIBHBIC COCMHEHUSI.

10. Ternypoprannyeckue coeiHeHUs!

Temnmypoprannueckue COCIMHEHMUS. Temryponst. Jnopranunrerypubl.
Juopranunautesnypusl. OpraHuiaTeuTypuHTPUTraioreHuabl U HUX TMPOU3BOAHbBIE. TeJTypUHOBBIE
KHCJIOTBI U UX TPOU3BO/IHBIC. I[I/IOpFaHI/IJ'ITeJ'IHypI/II\/'II[I/IFEU'IOFGHI/IIlbl.

11. ®dTopoprannyeckue coeuHEHUs

®dropoprannyeckue coeauHeHUs. OCOOEHHOCTH (U3MKO-XUMHUECKUX CBOWCTB COEIMHEHMH,
copepkamx (GTop B CpaBHEHMH ¢ HerajmoreHupoBanHbiMH u Cl, Br-comepkamumu aHaloramu.
Mertozpl MogyyeHHs M PEeaKIMOHHAs CIIOCOOHOCTh COEIMHEHUH, comepxaummx F mpu Cspg, Csp?-
atoMe. @rtopunel cypbmbl. Peakuusa Illumana. DnexTpoxumuueckoe ¢TopupoBaHue. Metoabl
MOJyYeHHUsT M peakiuu (TOPUPOBAaHHBIX KapOeHOB. DTopupoBaHHBIE aHHOHBL. DTOpONE(HUHBI.
@TOpaLETUIICHBI.

12. MoaroToBKa K KAHAUJIATCKOMY IK3aMeHY.

Conepxanue pasaena AudQepeHIpoBaHO, TaK KaK BKIIOYAET OTBETHl HA BOINPOCH! aCIIMPAHTOB
[0 MporpaMMe KaHJIUJaTCKOTO MUHHMYyMa, MpopaboTKy U MOBTOPEHHE TEPMHHOB U TEM IO 3aIpocCy.
Taxke B coepkaHue BKIIOUEHA MPOPadOTKa TEOPETHUECKOro Oazuca dKCIepUMEHTaIbHON paboThl B
pamMKax y3Ko CHeHaIn3UPOBAHHBIX TEM JUCCEPTAMOHHBIX pabOT acUPaHTOB.

Pa3)1e.11b1 AUCHUIIJIMHBI U BUJbI 3aHATHH

Tabnuma 4.2. Pa3aens! AMCHUIUIMHBI U BUJIBI 3aHATHH C YKa3aHUEM TPYI0EMKOCTH

Ne HanmeHnoBanue Bunel yueOHoI paboThI U TPYIOEMKOCTb, U DOpMBI TEKYIIETO
pa3ieiioB U TEM Bcero | Jlex | JIa6 I1 CP | KCP KOHTPOJIA
yCIIEBAEMOCTHU
1 | Benenue 12 3 - 2 6 1
5 JIutuitoprannyeckue 29 5 i 4 11 5 CobecenoBanue
COEIMHEHUS




3 Harpuitoprannueckue 16 2 . 4 8 2
COEJIMHEHUS

4 Marnuiioprannaeckue ) 5 ) 5 10 2
COEJIMHEHUS

5 AnOMUHUHOpraHUYecKHe 20 4 ) 4 10 2
COEJIMHEHUS

5 bopoprannyeckue 20 4 . 4 10 2
COEJIMHEHUS

7 Kpemuuitoprannueckue 20 4 ) 4 11 1
COEJIMHEHUS
®dochopoprannyeckue )

8 CoomHCHIs 21 5 5 10 1 CobecenoBanne

9 CeneHoprannueckue 21 4 . 4 11 2
COEJIMHEHUS

10 Tennypopranndeckue 21 4 ; 4 11 2
COEJIMHEHUS

11 DTOpOpraHnYECcKue 21 5 . 5 10 1
COEJIMHEHUS

12 IToaroroBka K 108 18 . 36 54 -
KaHJIUIATCKOMY 9K3aMeHY

Bcero yacos: 324 63 - 81 | 162 | 18

Pabouelt nporpamMMoil  QUCHMIUIMHBI ~ «XHMMHS — 3JIE€MEHTOOPraHMYECKHX  COEAMHEHUI»
MIPEeyCMOTPEHA CaMOCTOsITeNIbHAs padoTa oOydJaromierocst B oobeme 162 4. CamoctosTenbHas pabora
IIPOBOJIUTCS C 1I€JIBIO YIIIyOJI€HUs 3HaHUH 110 TUCUUIUIMHE U MOAKPEIUIIeTcs] y4eOHO-METOANYECKUM U
MH(OPMALIMOHHBIM O0ECIIeUEeHUEM, BKIIIOUAIOIIUM Y4YeOHUKH, Y4eOHO-METOAMYECKHE I0coous,
KOHCIIEKTBI JIEKIMi, ydeOHOe U HayuyHOe IporpaMMHOe oOecrieueHue, pecypcsl MIHTepHeT.

[lepeueHb peKOMEHyeMbIX BUJIOB CAMOCTOATEIbHONU PabOTHI:

- peryisipHas mpopaboTKa MPOHIEHHOr0 Ha JIEKLUAX y4eOHOro MaTepuaa 1o pasjesiam Kypca;

- O3HAKOMJICHHUE C JTUTEPATYPOU B AIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX, BKIIOYAs MyOJIMKAIIUN
U3 Hay4HBIX )KypHAJIOB, IUTUPYEMbIX B 6a3ax Scopus, Web of Science, Chemical Abstracts, PUHLI;

- TIOCEILIEHNE OTPACIEBbIX BHICTABOK, CEMUHAPOB, KOH(GEPEHIIUN Pa3IMYHOTO YPOBHS;

- yuactue B cemuHapax plX CO PAH no temaTtuke Kypca, HaydHO-METOJUYECKMX CEMUHApax
nabopaTtopuii, MOCEIIEHNE 3aIUT AUCCEPTALMNA HAa COUCKaHWE YYEHOW CTENEeHU KaHAHaaTa U JOKTopa
HayK,

- IOATOTOBKA K cJlaye dK3aMeHa 10 Kypcy.

5. Opranusanus TeKyumero KOHTpPOJIsA ¥ NPOMEeKYTOYHOH aTTecTalluu
110 UTOraM OCBOCHMS Y4eOHOM M CIHIIJIMHBI

Texkymuii KOHTPOJIb 1O JUCHUIUIMHE «XHUMHUS 3JIEMEHTOOPTaHUYECKUX COEIMHEHUIN
OCYIIECTBIISIETCS B CIEAYIONINX (opMax: codeceoBaHUE IO KOHTPOIBLHBIM BOIIPOCAM.

CobecennoBanne — CpeACTBO KOHTPOJISI, OPTaHHU30BaHHOE B (popMe coOeceloBaHUS O TEMATHKE
M3y4aeMON IUCIMIUTMHBI, PAaCCYMTaHHOE Ha BBIICHEHHWE 00beMa 3HAHWH 00ydJaromerocs Mo BCEM
M3YYEHHBIM pa3jieiaM, TeMaM; CBOOOIHOTO UCIOIb30BAHUS TEPMUHOJIOTHHU [T apTyMEHTHPOBAHHOTO
BBIp)KEHUST COOCTBEHHOW TIO3HIINH.

CobecennoBaHue 1Mo KOHTPOJILHBIM BOIIPOCAM U MMCbMEHHBIM OTBETaM Ha BOIPOCHI OLEHUBAETCS
B COOTBETCTBUM CO CIEOYIOUIMMH KPUTEPUSMH: apryMEHTUPOBAHHOCTh IIO3WIMH, [IMPOTA
HCIOJIb3yEMBIX TEOPETHUECKUX 3HAHUM.

IIpoMe:kyToUHasI aTTeCTANMA 110 TUCIHIUIHHE « XUMHUS 3JI€MEHTOOPTAHUIECKUX COCIHHECHUI
MPOBOJUTCS HAa BTOPOM Troay oOOy4deHus B (opMe SK3aMeHa W Ha 4YeTBEPTOM roxy B ¢opme
KaHIMJIATCKOTO IK3aMEHa.




Ok3aMeH (KaHIMJIATCKUM 3K3aMEH) — CPEJCTBO, MO3BOJISIOIIEE MOJIYYUTh HKCIEPTHYIO OLIEHKY
3HAHWH, YMEHUH M HAaBBIKOB, TIIOJYYEHHBIX [0 MTOraM H3Y4YEHMs] JUCLUUIUIMHBI «XHUMHA
3JIEMEHTOOPTaHUYECKUX COCTUHEHHUI», MO3BOJSIONIMX ACIUPAHTY aHAIU3UPOBATh Pa3iIvyYHble (PAKThI
U SIBJICHUS B CBOEH NPO(ECCHOHAIBHOM 001aCTH.

KangunaTckuil 3k3aMeH NMPOBOAMTCS B MPUCYTCTBUM HE MEHee 2 YJIEHOB SK3aMEHAllMOHHOMN
KOMHUCCHH U3 COCTaBa, yTBepkAeHHoro npukasoM no MpHUX CO PAH, B ycTHOM miM NUCBMEHHOM
BUJE C TOCJIEIYIOUIMM YCTHBIM COOECEJOBaHHMEM II0 BOIPOCAM, YKa3aHHBIM B 3K3aMEHALlMOHHOM
6unere. Ha moaroToBKy OTBETOB B MMCbMEHHOM BH/I€ OTBOJAUTCS | akajeMHUEcKuil yac.

PesynbpTaThl caum sK3aMeHa OLIEHUBAIOTCS KaK «OTIMYHOY, «XOPOII0», «YJOBIECTBOPUTEIBHOY,
«HEYJOBJICTBOPUTEIBHO.

Kpurepuu onieHnBaHusI OTBETA acliMpaHTa:

- JUI OLIGHKH «OTJIMYHO»: HAJIM4YUe ITyOOKUX U MCUEPIBIBAIOIINX 3HAHUN B 00BEME MTPOrpaMMbl
KaHJUJATCKOTO 3K3aMeHa, MpPaBUJIbHBIE U YBEPEHHbIE JIEHUCTBUS 110 NPHUMEHEHUIO TEOPETUYECKHX
3HaHUH JUIsl pellieH s IPaKTHUECKUX 3a]1a4, TpaMOTHOE U JIOTHYECKU CTPOMHOE U3JI0KEHUE MaTepuaa
IIpU OTBETE, 3HAHHUE JJOTIOJIHUTEIBHO PEKOMEHIOBAHHOMN JINTEPATYPBI;

- JUI1 OLEHKH <«XOpOIIO»: HaJIM4yhe TBEPAbIX M JIOCTATOYHO IOJHBIX 3HAHUN MPOrpamMMbl
KaHIUJIATCKOTO DJK3aMEeHa, HEe3HAYUTEJIbHbIE OIMMOKM TPH OCBEIICHHH  33/JaHHBIX BOIPOCOB,
IPaBUJIbHBIE JICHCTBUS MO MPUMEHEHHUIO TEOPETHUECKUX 3HAHUM JUIsl pellleHHs MPaKTHUECKUX 3ajad,
4ETKOE U3JI0KEHHE MaTepuaa;

- JUI1 OLEHKU «YyJOBJICTBOPUTEIbHO»: HaJIWM4Me TBEPAbIX 3HAHUHA NPOWIECHHOIO MaTepuaia,
U3JI0’)KEHUE OTBETOB C OIMIMOKAMM, YBEPEHHO MCIIPABISIEMBbIMU I1OCJE JOMOJHHUTENbHBIX BOIPOCOB,
HE00XO/MMOCTh HABOJSIIUX BONPOCOB, IMPABUJIbHBIE JEHCTBUA HO HPUMEHEHHUIO TEOPETUYECKHUX
3HAHUU I pellieHUs IPAaKTUYECKUX 3a/1a4;

- JUI1 OLICHKH «HEY/IOBJIETBOPUTEIBHO»: HAJIM4YUE TPyObIX OIIMOOK B OTBETE, HEMOHMMAaHUE
CYLIHOCTH H3JIaraéMOI0 BOIPOCA, HEYMEHUE NPHUMEHATH 3HAHMSI HA IPAKTHKE, HEYBEPEHHOCTh U
HETOYHOCTb OTBETOB Ha JIONOJIHUTEJIbHBIE U HABOSIINE BOIPOCHI.

JIMCLIMIUINHA CYMTAeTCsl OCBOEHHOM, €ClIM OOy4arolMHCS TONY4YHI OLEHKY «OTIUYHOY,
«XOpOILOY», «YIAOBIETBOPUTEIHLHO.

OueHovHbIe cpeACTBA /ISl MPOBEICHUA TEKYIIero KOHTPOJIst
IIpuMmepHbIe TeMblI AJ1s1 IPOBeIeHUs codeceI0BAHNM

1. TeopeTnueckue MpeaCcTaBICHUs O MPUPOAEC XMMUYECKHUX CBSI3€H U AJIEKTPOHHOM CTPOECHUH
AJIEMEHTOOPTaHNYECKUX COETMHEHUH.

Knaccudukanus snemenroopranndeckux coeauHeHuid (30C). OcCHOBHBIE 3Talbl pPa3BUTHUS
xumun J0C. Ee BnusiHuE Ha TEOPUI0 XUMHUYECKOTO CTPOSHUS MOJIEKYJISPHBIX CUCTEM.

OcCHOBHBIE TIOJIOKEHHS KBAHTOBOM XMMMH. YpaBHeHue IlpenuHrepa st aTOMHO-
MOJIEKYJISIPHOM CHUCTEMBI Kak OCHOBa JMJIi TEOPETUYECKOTO UCCIEOBaHUS €€ CTPYKTYypbl U
3JIEKTPOHHOT'O CTPOCHMS. DIEKTPOHHOE CTPOECHUE aTOMOB M MX HMOHOB. ATOMHBIE OpOMTAIM M HMX
KJIaccupuKarms.

AHanmu3 3JeKTPOHHOTO CTPOEHMS MOJIEKYN B TepMUHaX 3((EeKTUBHBIX 3apsAl0B Ha aToMax U
3acesIeHHOH (TIOPSIKOB) CBSI3EH.

ConpspkeHHble MOJIEKydbl Kak jaurasisl B DOC. DIEKTPOHHOE CTPOECHUE COMNPSIKEHHBIX
MOJIEKYJT B 3JI€KTPOHHOM IpuOmmkeHuu. Meton Xiokkemns. CxeMbl 3JIeKTPOHHBIX YPOBHEH SHEpruil u
MO annuna, OyragreHa, aHHOHA IUKJIONEeHTaAueHuIa, 0eH30J1a IIMKJIOOKTAaTeTpaeHa.

Konnenmus apomatuunoctu B xumuu JOC. [Ipumepsl MeTaIOOpraHMuecKux apoMaTHUYEeCKUX
CHCTEM.

[Ipupona xumuyeckux cpsizeit B DOC. ['mOpuanbie opOUTATN 1 MPUHIUIIBI UX UCIOJIb30BAaHUS B
Ka4yeCTBEHHON TeOpUM XMMHYecKoro crpoenus. Kinaccudukanus tunoB xumudeckux cpszeit B 20C.
ITpupona cBsi3u B 0s1e(DMHOBBIX, ALETHJICHOBBIX, IUKIONEHTAJUEHUIBHBIX U apEHOBBIX KOMILIEKCAX
NIEPEXOIHBIX MeTa/ioB. KpaTHbIE CBSI3M DJIEMEHT-YIVIEPOJ M 3JIEMEHT-3JIEMEHT. MHOIOLEHTPOBBIE
CBSI3H.

CuMMeTpHs MOJIEKYJ M €€ UCII0JIb30BaHUE B TEOPUH XxuMHuueckoro ctpoerus J0C.



MonekynsipHble opOUTaId B OJI€(PUHOBBIX, AITUIbHBIX, IIUKIONEHTAAUCHUIBHBIX U apPEHOBBIX
KOMILIEKCcaX. XUMHUYECKUE CBSA3U B AIIEKTPOHOACPHUIIMTHBIX MOJIEKyaax (Ha MpUMepax MPOCTEUIINX U
MTOJTMD IPUIECKUX TUIIPUAOB 00pa U KapOOPaHOB).

KauectBennsie crmocoObr onenku cradmwibHOocTH JOC. IlpaBuno 3QQeKTHBHOTO aTOMHOTO
Homepa. [IpuHiun n30100a1bHONM aHATIOTHU U €0 MPUOIINKEHUS.

Teopernueckue ocHoBbl crepeoxumun JOC. Tlonstne o KoH(MOpMAIMIX U KOH(MUTYpAIUX.
KoopauHaioHHble MOMUAAPHI, XapakTEepHbIE Uil KOOPAMHAIMOHHBIX uucen 4,5,6. XupaabHOCTh
MOJUAIPOHOB C MOHO- M OWJCHTATHBIMH JHraHjgamu. llmaHapHas XUpaJbHOCTH U ONTHYECKAs
aKTUBHOCTb METAJJIOKOMILJIEKCOB C  OJIeUHOBBIMU, I[HKJIONEHTAIUEHUIbHBIMHU, apEHOBBIMU
JUraHAamu.

2. PeakunonHas crtocOOHOCTH AJIEMEHTOOPTAHUYECKUX COSTMHECHUM.

OcHOBHBIE THITBI peareHTOB (ammexTpoduIIbI, HYKJICO(PUIIBI, POTODHUIIBI,
paaukoduiibl,kapoeHou 1), Kinaccudukaius oCHOBHBIX THIOB peakiuii ¢ ygactuem DOC. Peaknuu
[0 CBSI3M METaJUI-IUraHj (peakuus 3aMelleHus, IPUCOSANHEHUS, SIUMUHUPOBAHUS, pparMeHTalUH,
BHEJPEHHUS, OKUCIUTEIBHOIO IPUCOEANHEHNS, BOCCTAHOBUTEIILHOTO 3JIMMUHUPOBAHU ).

[IpeBpateHusi NIUraHaoB B KOOPJIWHAIMOHHON cdepe MeTaioB (CTPYKTYPHO HEXKECTKUE
COCMHEHMS, BHYTPUMOJIEKYJSIPDHbIE [EPErpyNIUpOBKM U  MoJeKkyispHas auHamuka O0C
(TayTOMETpHSI, METAIUIOTPOIIHSI, BHYTPEHHHUE BPAILEHUS BOKPYT CBA3M METAJUI-TUTaH).

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE IPEBPAILICHHS METAIJIOOIPAHUYECKUX COETUHEHUM.

Pasnuuus B crpoenun u cBoiictBax DOC B ra3oBoif, >Xuakoil u TBepaod (aszax. Poiub
MOJISIPHOCTU Cpeibl W crnenupuveckoil conmpBanuu. MOHBI W HMOHHBIE Tapbl, MX pPEaKIHUOHHAsS
crnocobnocts. PaBHOBecHass CH-kucnotHocTs, mkansl CH-kucnotHoctu, BiusiHue ctpoeHuss CH-
KHMCIIOT Ha paBHOBecHYI0 CH-Kncia0THOCTD, KUHETHYECKast KucioTHocTh CH-kucnor.

3. ®u3nyeckue METOAbl UCCIIEIOBAHUS CTPYKTYPBI U 3JIeKTpoHHOTO cTpoeHus D0C.

SIMP-cnextpockonust (ummynbeHast SIMP-dypbe cnektpockomusi, muHamudeckuii SIMP) B
UCCIIEIOBAaHUH CTPOSHUS U peakMoHHOo# crocodHocTn DOC. dusnueckre U TeOpeTUIECKUE OCHOBBI
Metona. Ilonstue 06 ocHoBHBIX SIMP-napamerpax: XMMHMYECKOM CIBUTIE, KOHCTaHTaxX CIHH-
CIIMHOBOTO B3aMMOJEHUCTBHS, BpeMeHax penakcauuu. Obmactu npumeHeHus B xumun J0C: nzydeHue
CTPOCHMS U TUHAMHUKHU MOJIEKYJI, ONIpeieJICHUE TPUMECeH.

Macc-cniektpomerpus. Puszndeckue U TEOpPEeTHUECKUE OCHOBBI MeToa. O0IacTu NpUMEHEHHUs B
xumun JOC: yCcTaHOBJIEHHE COCTaBa U CTPOEHUS MOJIEKYJI, KAUECTBEHHBIM U KOJIMYECTBEHHBIN aHaIN3
cMecel (XpomarT 0-Macc-CHEKTPOMETpHsI), OIpeJesIeHue MUKpOIpUMeceil, H30TONMHBIA aHau3,
U3MEpEeHUE TEPMOXHMHUYECKUX IapaMeTpoB (PHEPIMM HMOHHU3ALMU MOJIEKYN, SHEPTrUU IOSBICHUS
MOHOB, HSHEPIUU JUCCOLMAIMU CBs3€il), M3ydYeHHE MOHHO-MOJIEKYJISPHBIX peakuuid, rasodasnas
KHCIIOTHOCTh U OCHOBHOCTbH MOJIEKYJI.

Merton pentreHocTpykrypHoro ananuza (PCA). ®dusndeckue u TeopeTUYECKHEe OCHOBBI METO/IA.
Ob6nactn npumenenus B xumun OOC: yCTaHOBIEHUE CTPOEHUS MOJIEKY]T M KPUCTAJUIOB,
UCCIIEIOBaHKUE NTPUPOABI XMMUUECKUX CBSI3EH.

®oro- (®IC) wm penrrenopotodnekrpoHHas (DCXA) cnekrpockonuu. Duszndeckue u
TeOpeTu4ecKrue OCHOBBI MeTOJ0B. [Ipumenenune B xumun J0C: u3ydyeHHE DIEKTPOHHOTO CTPOCHHUS
MOJIEKYJ1, U3MEPEHNE SHEPTUN NOHU3AIIH.

Ontuueckas cnekrpockonus (MK, YO, KP). ®duznueckue u T€0peTUYECKUE OCHOBBI METOJIOB.
[Ipumenenne B xumuu DOC: yCTaHOBIEHHE CTPOEHUS MOJIEKYJ, W3YYEHUE IWHAMHMKU MOJIEKYII,
U3MEpPEHUE KOHLEHTpauuu. [IpuMeHeHne CUMMETpUM TpU HMHTEPIPETALUU SKCIEPUMEHTAIBHBIX
CIEKTPOB.

CreKkTpockonus — 3JIEKTPOHHOIO MapamMarHuTtHoro pesoHanca (OIIP).  dusuueckue u
TeOpeTH4eCcKue OCHOBBI MeTOAOB. [Ipumenenune B xumnn S0C: yCcTaHOBIEHUE CTPOCHHUS PaIUKaIIOB,
U3Y4YE€HHE JUHAMHMKHU MOJIEKYJ U MEXaHU3MOB PaJIUKAIBHBIX PEAKIIUI.

4. Oprannyeckue NPOU3BOIHbIE HETIEPEXOIHBIX 3JIEMEHTOB.

Opranuyeckre IpOU3BOIHBIE IENOYHBIX MeTaoB (I rpymma).

JInTUITHOOpPTraHWYECKUE COCIUHEHUs, WX CBOWCTBA, CTPOEHHUE, METOIbl TOJIYyYECHHUS U
IIPUMEHEHHE B OPraHUYECKOM CHHTE3E.

Oprannueckue COeTUHEHNs HATPUS U KNS,



Peakuust MeramnmupoBaHusa. ApoOMaTHYECKHE aHUOH-PAJMKalbl: 00pa3oBaHHE, CTPOCHHUE,
CBOMCTBA.

Opranuyeckue npou3BoAHbIC 371eMeHTOB Il rpynmsbl.

MarnuiiopraHu4eckue COEAUHEHUs: IOIy4YeHue, CTpoeHue, CBOoMcTBa. Ponb pactBoputens B
CHUHTE3€ MAarHMMOpPraHu4ecKuX CcoeAMHEHUW. PeakiMoHHas CrMOCOOHOCTh MarHMMHOPraHUYEeCKHX
COCIMHEHMM U UX IPUMEHEHUE B OPraHUYECKOM U METAJUIOOPTraHUYECKOM CUHTE3E.

Opranuyeckue npou3BoAHbIC 3J1IeMeHTOB XII rpynibl.

[luHK- ¥ KaAMUHOpPraHWYECKUE COCIHMHEHMS: IIOJy4€HHE, CTPOCHHE, CBOMCTBA. Peaknus
Pedopmarckoro.

OpraHnvueckue COEIUMHEHHsI PTYTH: IIOJy4€HHE, CTPOECHHE, CBOWCTBAa. MepKypupoBaHuUe
apomaTuyeckux coenuHeHuil. Peakiusa HecmesHoBa.

CummeTpuszanus u JUCIIPONIOPLIMOHUPOBAHNE PTYTbOPTAaHUYECKUX COEIMHEHMI.
Pryrproprannyeckue coeqUHEHUs B CHUHTE3€ OPraHUYECKHX IIPOM3BOAHBIX JPYIMX METAIOB U
OpraHUYEeCKOM CUHTE3E.

Opranuueckue npousBoaHble 31emMeHToB I1I rpymnmnsl.

bopoprannueckue coenuHeHus. OCHOBHBIE THUIIBI COEIMHEHMM, CHUHTE3, CBOWMCTBA, PEAKLIUH.
I'unpoGopupoBaHrne HEHACHILIEHHBIX COEIUHEHHM, PEruoCceNeKTUBHOCTh peakiuu. IIpumenenue
OOpOpPraHUYEeCKUX COCAMHEHUN B OPraHMUECKOM CHHTE3E.

KapbOopansl, Meramuiokapbopanbl, MOIydeHHE, CBoilcTBa. (OCHOBHBIE THUIBI KapOOPaHOB.
Hkocarnpuueckrie kapOopaHbl, OCHOBHBIE PEAKIUU.

AmomuHUOpraHnudeckue coeauHeHus. OCHOBHBIE THUIIBI COCJAMHEHWH, CHUHTE3, CBOMCTBA,
peakuun. Karanuzatopel Llurnepa-Harra. [lpuMeHeHune antOMUHUMOPraHMYECKUX COEIUHEHHHA B
IIPOMBILIIECHHOCTH U OPTaHHYECKOM CHHTE3E.

Oprannueckue npousBoanble aeMeHToB XIII rpynmnsi.

lamnmmit-, wHaMA- W TAIMHOPraHUYECKUE COCIUHEHUA: TOJYYEHHUE, CTPOCHHE, CBOMCTBA.
[IpuMeHeHne TanuioOpraHunYeCcKUX COEIMHEHU B OPraHMYECKOM CHHTE3E.

[TonydyeHne NoOTyNPOBOJHUKOBBIX MaTEpUaATIOB METOJOM ra3o(a3HOTO pPa3lIoKEHUs TaJUIUi- U
WHIUMOPTraHUYECKUX COEIUHEHUM.

CpaBHuTENbHAs PEAKIMOHHAs CHOCOOHOCTh OPraHUYECKUX MpOU3BOAHBIX 3yeMeHToB XIII
TPYIIIIBI.

Opranuydeckue Npou3BoIHbIE A1eMEeHTOB XIV rpynmsl.

KpeMHuuiiopranuueckue COeJUHEHMS: IOIYy4eHHUE, CTPOEHHE, CBOICTBA.

['unpocunmirpoBaHue HEHACHIIEHHBIX NPOM3BOAHBIX. l[lomnopranocunokcansl. CUIHMIIOBBIE
s¢upsl. KpeMHuitopranuueckue coelMHEeHUsI B OpraHNn4eCKOM CUHTE3€ U MPOMBIIIJICHHOCTH.

I'epmanuii-, 010BO- M CBUHIEOpPraHUYECKHE coenuHeHUs. OCHOBHBIE THUIIBI COEAUHEHMI,
[IOJIyYeHUE, CTPOEHUE, CBOMCTBA M peakuuu. I[IpencraBiaeHuE O TUIIEPBAJICHTHBIX COCAVMHEHUSAX.
[IpakTHueckoe NCIONb30BaHUE OPTaHUYECKUX MTPOU3BOAHBIX MIeMEHTOB XIV rpynisbl.

Coenunenns snemeHTOB XIV rpynmbl C S-CBA3BIO 2JIEMEHT-DIIEMEHT: CHHTE3, CTPOCHHE,
CBOMCTBA.

Coenunenns snemeHToB XIV Ipynmbel ¢ KpaTHBIMH CBSA3SIMM  DJIEMEHT-2JIEMEHT: CUHTE3,
cTpoeHue, cBoiicta. [IpoGiema 1BOECBA3aHHOCTH B XUMHH D0C HEMEPEXOTHBIX JIEMEHTOB.

Opranndeckrie NpOU3BOIHBIE IIEMEHTOB XV IPYIIIHI.

Opranuueckue MpousBojHbIe (hochopa M MBIIIbSIKA, OCHOBHBIE THUIBI COCAMHEHUN BBICIIEH U
HU3IIEH CTENEHEeW OKHUCIIEHMS, METOAbl CHHTE3a, CTPOEHHUd, CBOMCTBa. [erepounuknnueckue
coequHeHust ¢ocdopa. Peaknus Burrura. [Ipumenenune oprudeckux NPOU3BOAHBIX 3JIEMEHTOB V
IPYIIIBI B IPOMBIIUIEHHOCTH, CEJIbCKOM XO35CTBE, MEAUIUHE.

CypbpMa 1 BUCMYTOPTaHUYECKHE COEMHEHUS.

5. Oprannyeckne NpOU3BOIHbIE TEPEXOIHBIX METAIIJIOB.

Knaccudukanus MeTanioopraHM4ecKuX COEIMHEHUN TepeXOJHBbIX METauIoB M0 THUIY
JIMTaH0B, KOOPAMHUPOBAHHBIX C METAJIJIOM.

KapOoHuabHbIe KOMIUIEKCHI IEPEXOTHBIX METAIIIIOB.

OcHOBHbBIE THIIBI KapOOHMIIOB MeTaioB. MeTOoAbl CHUHTE3a, CTpoeHHe U peakuuu. KapObonuiat
aHMOHBI, KapOOHUJI raJoreHu 1bl, KapOoHuaragpuasl. [Iprpona cBs3u MeTam-kapOOHNUI.



MertamikapOOHWIbHBIE KJIAcTepbl IMEPEXOIHBIX MeTalioB. OCHOBHBIE THIIBI, IOJyYEHHE.
CrepeoxuMHuUecKasi HEKECTKOCTb: MHUrpauus KapOOHWIBbHBIX, THIPUIHBIX, YIJIEBOJOPOIHBIX
JUTUHAOB U MeTaJlnueckoro ocrtopa. [IpeBpalieHus yrieBoAOpOAOB Ha KJIACTEPHBIX KapOOHMIIAX
METaJUIOB.

[IpakTHyeckoe npuMeHeHue KapOOHUIIOB METAIJIOB.

I'mapuiHbIE KOMIUIEKCHI IEPEXOAHBIX METAJLIOB.

OcCHOBHBIE THIIBI BOJOPOAHBIX KOMIIJIEKCOB IEPEXOAHBIX MeTaLIOB. COeIMHEHUS C BOJOPOIHBIM
aTOMOM: MOHO-, Ou- M mnonusepHble. COEOIUHEHHS C TEPMUHAIbHBIM M MOCTHUKOBBIM aTOMaMU
Bozopoaa. CoeaMHEHHsI ¢ MOJIEKYJISIPHBIM BOJOPOAOM: CHHTE3, CTPOEHHUE, CBOMCTBA. XapaKTep CBA3U
METAJIII-BOJIOPOJ, €€ MOJIAPHOCTh, BO3MOXHOCTh AXcCCcOLMay. B3aumMuble IpeBpaiieHust BOJOPOIHBIX
KOMILUIEKCOB M OPTaHUYECKUX COCIMHEHMM IEPEXOIHBIX METAUIOB. POIb BONOPOIHBIX KOMILIEKCOB B
METAJIJIOOPTaHUYECKOM CUHTE3€ U KaTaJIn3e.

KapOeHnoBble 1 KapOMHOBBIE KOMIIEKCHI IEPEXOAHBIX METAJIIOB.

KapOeHoBbIE KOMILIEKCHI IEPEXOAHBIX METAUIOB. JIJIEKTpOHHOe cTpoeHue. KapOGeHoBble
komruiekcel dumiepa. Kapoenossie kommuiekcsl [llpoka. Meronsl cuHTe3a KapOSHOBBIX KOMIUIEKCOB
®umepa (o Pumepy, no Jlannepry). Peakunn kapoeHoBbIx koMiiekcoB dumiepa (HykiaeoduiabHOe
npucoequenne k C), nenporonupoBanue cBszeit C-H. Ponp kapOeHOBBIX KOMILIEKCOB B
Karanuse(merare3uc osneduHoB). Mcronp3oBaHre B TOHKOM OpraHudeckoMm cuHTese. Peaknus [lerua.
Merare3nuc NUKIMYECKUX alKeHOB. KapOWHOBBIE KOMIUIEKCHI TEPEXOAHBIX METAIIOB. DIIEKTPOHHOE
crpoenue. Kapounosslie kommiekcsl @uepa. Kapounossie kommiekcs! HHIpoka. Cunte3 kapOMHOBBIX
KOMILIEKCOB JIeHCTBHEM KHCIOT JIprorca Ha kKapOeHOBbIe KOMITIeKCh Pumiepa. Peaky kapOMHOBBIX
KOMIIJIEKCOB C HYKJI€O(HIbHBIMU peareHTaMu. Pojib KapOMHOBBIX KOMIUIEKCOB B KaTaJIU3€: METAaTE3UC
U IIOJINMEpU3aLUs AJIKUHOB.

KoMI1eKkchl nepexoIHbIX METAJIIIOB.

OO0mast xapakTepUCTHKA CTPOCHUS U yCTOMYMBOCTH. Pa3znuuHble TUIBI CBA3EM MeTayuI-JIMraHM.
CTpyKTYpHO-HEXKECTKHE COCINHEHUA. BHYTpEHH S IMHAMUKA MOJIEKYJI.

Komruiekcsl MeTansios ¢ oyerHaMu.

Tunbl KOMIJIEKCOB € JMHEMHBIMM M LMKIMYECKUMH MOHO- M THojuonedpuHamu. MeTojsl
MIOJIyYEeHHUS, CTPOEHHE, CBOMCTBA. [Ipupona CBSI3U onepuHa c METaJIOB.
[Mukno6yTanueHxxene30TpukapooHus. Posb oeMHOBBIX KOMIUIEKCOB B KaTajau3e.

ALIETHIIEHOBBIE KOMILJIEKCHI.

Tunel aneTUICHOBBIX KOMILIEKCOB. MeETOAbl IOJy4eHHs, CTpPOEHUE, CBOMCTBA. MOHO- U
OMMeTaJUINYeCKue KOMIUIEKCHl. ALETHICH-BUHWINACHOBAs NEPErpynnupoBKa B KOOPAMHAIIMOHHOU
cepe METauIOB KaK METOJ CHHTe3a BUHWIHMJCHOBBIX KOMIUIEKCOB. AIIETHIIEHOBBIE KOMILJIEKCHI B
KaTaJInse.

ANINIbHBIE KOMIUIEKCHI.

Tunbl a;JuTMIIBHBIE KOMIUIEKCOB. METO/IbI CUHTE3a, CTPOCHUE, peakiuu. Poib B kaTanuse.

[{ukioneHTaueHMIbHBIE KOMILJIEKCHI.

Tuner komruiekcoB. Ctpoenne. MetamioneHsl: GheppolieH, HUKeNeleH, kodanpToieH. CHHTES.
PeakiimonHast crocoOHOCTh (3aMelIeHHe B JIUTaHZE, PeaklUh C pa3pblBOM CBS3M METall-KOJIbLO,
penoKkc-peakiun). MeTamioneHWIanKuiIbHble KaTHOHbI. [{MKIIONMeHTaqueHUIbHbIE TPOU3BOJIHBIE
TATaHA W ULUpKOHMs. Tumbl komiuiekcoB. CHHTE3, NPUMEHEHHWE B KaTajlu3e IPOLECCOB
MMOJINMEPH3ALNH. [uxonenTaaueHnIKapOOHUIIEHBIE KOMIUIEKCHI. CuHres. XuMus
UKJIONEHTAMEeHUIMapraHeITpukapOoHia (IMMaHTPEHa).

HuknonentagueHMIKapOOHNUIIbHBIE KOMIUIEKCHI JKelie3a, Ko0aabTa, MOIUOeHA.

ApEHOBBIE KOMILJIEKCHI.

Tunel apeHOBBIX KOMIUIEKCOB. bHC-apeHOBBIE KOMIUIEKCHI XpoMa. MeTonpl MonaydeHus u
peakiuu. ApeHXpOMTPUKapOOHUIIbHBIE KOMIUIEKCHl. MeTo/bl mosyueHust U peakuuu. [Ipumenenue B
OpraHu4ecKkoM cuHTe3e. KaTmoHHBIE apeHOBBIE KOMILIEKCHI Xkene3a U Mapranna. CUHTE3 U peaklyH. .

bu- 1 nonusaepHbIe COEIUHEHNS IIEPEXOAHBIX METAIIIOB.

JIunelinble OM- W TONMAJCPHBIE COEAMHEHHUS IEPEXOJHBIX METAUIOB: CHHTE3, CTPOEHHE,
cBoiictBa. [lpupoma cBsizu Meramwi-nurasg. CoeIuHEHUS C KpPaTHBIMU CBA3SIMH MeETaJlJI-METaJlI.
KnacrepHble (kapkacHble) COEIMHEHMs NEPEeXOIHBIX METaJUIOB. BakHelminme CTpyKTYpHbIE THIIbI
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KJIACTEPOB, MX MHUHUMAJIbHBIE U MAKCHUMAJIBHBIE pPa3MeEpbl. JIEKTpOHHOE cTpoeHue. CBONMCTBA U
JUHAMHKA MOJIEKYIL.

Karanutuueckne mpoueccsl € Y4acTHEM METAIOPIrAHMYECKUX COEAMHEHHH IEPEXOIHBIX
METaJUIOB.

Osuromepuzanusi  onepUHOB U aueTwiIeHOB. HukeneBble KOMIUIEKCHI B KaTaju3e
onMromepusanuu stuieHa. [{ukioonuromepusanus (cuctemsl, coaepxaiiue Hukenab (0) u 1uHeiHas
onuromepusanus 0yranueHa (cucremsl, conepxane namwiaauit (0)). Luknnyeckas Tpumepusanus u
TeTpaMepu3alus aleTHICHOB (CUHTE3 POU3BOIHBIX OCH30 A U IIMKJIOOKTATETPACHA).

[Tomumepu3zanuss oneguHoB: Karanuzatopbl llurnepa-HaTtrta, nmonmsTuieH, NOJUIIPONMIEH.
Crepeocrnieniuduueckas nojuMepusanus OyragueHa.

W3omepuzanusi oleQUHOB: MUTpalMs JBOMHOM CBSI3M C y4YaCTHEM METAJUIAJIKWIBHBIX U
MeTaJUIAJUIWIIBHBIX MHTEpMEeAUaToB. Peakius MmeraTe3uca ojaeuHOB.

I'oMoreHHoe ruIpUpOBaHUE: KOMIUIEKCHI C MOJIEKYJIIPHBIM BOJIOPO/IOM, MEXaHU3MbI aKTUBALIUN
BOJIOPOJIa, POJMEBbIC, KOOAIbTOBBIE M DPyTEHUEBblE KaTanu3aTopbl. CeNeKTUBHOE TUAPHPOBAHUE.
AcuMMeTpHYECKOE TUAPUPOBAHUE.

Karanutuueckue mnpeBpalieHus MOHOYIJIEPOAHBIX MOJIEKYN; OKCO-CHHTE3: KOOalbTOBBIE HU
poauebie KaTanuzatopsl. Cunte3 @umepa-Tpomma. Kondepeuns Boasaoro raza. Kapbonunupoanue
U raipoKapOOHMINPOBAHUE.

Oxwuciienue one(UHOB: DSMOKCUAWPOBAHUE, KaTAIU3UPYEeMOE MEPEXOJHBIMH METaJUIaMHU.
[losnyueHue aneranpaeruia 1 BUHAIALETATa U3 STHIICHA.

AmnmunsHoe ankunupoBanue CH-, NH- u OH-opranmdeckux coeiMHEHHH B YCIOBHSX
METAJIJIOKOMIIJIEKCHOTO KaTanu3a. MOHO-, 1- U MOJIMJEHTAaTHBIBE JIMTAHbl. XUPAJIbHBIEC JTUTAHbl U
ACUMMEPTUYECKUN CUHTE3.

Merare3uc onedrHOB U alleTUIeHOB. Peakuus Kpocc-coueTaHusl.

OcHOBHbIE NPECTABIEHUS OMOMETAINIOPraHUYECKON XUMUU.

[lonatue o MertayuiopepMeHTax: XJOPOPUIUI, LUTOXPOMBI, (eppenokcuHsl, BUTaMuH B12;
cTpoeHue U ononornueckue GpyHkuuu. [lpuMenenne MeTasuI0oOpraHMuecKuX COSMHEHUN B MEAUIIMHE.

Oprannyeckue coeaunenus f- snementoB. [IpencraBneHust 00 opraHMYECKUX COeAMHEHUsX f-
3JIeMEHTOB. BaxkHelne cTpyKTypHbI€ THIIbI, METObI CUHTE3a, IPUPOA CBSI3U, TMHAMUKA MOJIEKYII.

IIpumMepbl KOHTPOJIBLHBIX BONIPOCOB /1JIsl IPOBe/ieHUsi codece10BaHUA

[lepeuncauTte >1EMEHTHI OPTaHOT €HBI.

[TpuBenure 3 mpuMepa 3JIEMEHTOOPTaHUUECKUX COETMHEHUH C JOHOPHO-AaKIENTOPHOM CBA3BIO.

Pacnonoxwure cBsizu C-Li, C-Na, C-Mg B nopsiike yBeTUUeHHS CTETICHH HOHHOCTH.

[lepeuncanTe NpUYMHBL, BIUSIONIUE HA PEAKLIMOHHYIO CIOCOOHOCTH cBsi3eil C-DneMeHT.

Hanummre cxemy B3anMoA€HCTBUS TETPAXJIOPUJIA 0JI0BA ¢ (PEHUIITUTHEM.

Kakum 00pa3oM MOXHO YBEJIWYMTh PEAKIMOHHYK CHOCOOHOCTh JIMTUHOPTaHUYECKUX

COECIMHEHU.

7. llpenckaxute pernoceIeKTUBHOCTh JIMTHMPOBAHUS MeTa-TuMeTokcrOen3ona. Hanummure cxemy

peaKIuH.

VYkaxure chepy npuMeHEeHUs TUTUIIMANKUIKyTpaToB. [IpuBenuTe npumep.

9. B uem Hambonee Ba)XHOE OTIHYHE PEAKIHOHHON crocoOHocTH coeamueHns Na'[Ph,Li]", ot
beHrTHS.

10. Harmummre cxemy peaknuu Briopima, BeIOpaB NMpOW3BONBHBIE peareHThl. HazoBuTe mCXoaHbIC
BEIIECTBA U MPOIAYKTHI.

11. TIpemyioxuTe cXeMy pa3aoKeHUsI CISTYIOIIETO COCTUHECHHUS:

Cl

oukrwdE

o

Na

Hazosure Bemectna.
12. Kakum 06pa3om moaydaroT amua Hatpus. Harmumure cxemy.
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13.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

26.

217.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

[Touemy nuaTUNOBBIN 3up U TeTparuapodypaH Kak MPaBUIO HE UCHOIB3YIOT MPH MPOBEIECHUU
HATPUHOPTraHUIECKOTO CUHTE3A.

B uem orianune peakiuy MarHUHOPraHUYECKUX COEAMHEHUN C XJIOPUIOM MEAH U XJIOPHIIOM
prytu. OOBSICHUTE, B YeM NPUYUHBI ITHX OTIHYMiA. [IpuBenuTe CXEMBlI peakiuii Ha mpuMepe
MpEBpaIICHUH dTHIMarHuiOpoMua.

[TpuBenute cxemy mnonydenust TpudeHunpochrHa ¢ UCIOIB30BAHHEM MAarHUHOPTaHHYECKOTO
CUHTE3a.

N306pa3ute cxemy noiaydeHus THO(EHOa ¢ UCTIONb30BaHUEM MAarHUHOPTaHUIECKOTO CHHTE3a.
[IpuBeaute cxemy B3auMOACUCTBUS STUIMArHUIOPOMHU/IA C XJIOPUIOM MEJIH.

HazoBute ueThipe THMIA peakiuii, XapakKTepHBIX JJI1 MATHUHOPTraHUYECKUX COCTUHEHH.
[IpuBenuTe MpUMEpBI.

Uro takoe peaktuB VBaHOBa. YKaxkuTe 3JeKTpOHHBIE (P (DEKTHI, CYIIECTBYIOIINE B MOJEKYJe
Takoro coeauHenws. [IpuBenTe KOHKPETHBIA IPUMEP U CXEMY CHHTE3a.

Uro oOpa3yercs npu B3aMMOJICHCTBHM aIOMHUHHUSA CO CTHPOJIOM M BoxopoaoM. [IpuBenute
CXEMY PEaKIIHH.

[lepeuncnure kpatko (6e3 cxem peakuuid) cdepy NTPUMEHEHHUS AaTIOMUHUAOPTaHUYECKUX
COCIMHEHU I

OObscHUTE, TOYEMYy B KaueCcTBE BOCCTAHOBUTEJIECH HCIONB3YIOT H30MPONUI3aMEIICHHbIE
MIPOU3BOJIHBIC ATFOMUHUSL.

OO6mbsacuure ponb katanuzaropoB Llurnepa-Harra B mporiecce moimydeHUs CTEpPeOperysipHbIX
MIOJTUMEPOB.

N3o6pasute oburyro dopmyny kapbopanoB. KakoBa kiaccudukanus kapOOpaHOBBIX CUCTEM B
COOTBETCTBHH C «JIe(heKTamMI» OTUIPATBHON CTPYKTYPBI KApOOPAHOB.

3aBepIInTe CXeMy peaKIliK, Ha30BUTE BEIIECTBA:

HCBloHl()CH + NaNH2 e

N3ob6pazure dopmymny kimno30-1,2-nukapbanonexadbopana(l12). Kakue wuzomepbl uMeeT 3TO
BemiecTBo. M300pas3ute cxeMy ero CHHTE3a U raJIoTeHUPOBAHUSI.

N3ob6pasute dopmyny OGopaszomna. M3o00pazure cxemy ero moiydeHHs, TaJlOTeHUPOBAHUS O]
neiicTBueM TpuOpomuna Oopa, pas3lIOKEHHs IMOJ JCHCTBHEM BOJBI M B3aMMOJCHCTBHS C
OEH30JI0M B MIPUCYTCTBUU KUCIOT JIpfonca.

KakoBbl OCHOBHBIE OTIMYMSA aTroMa YIJepojJa W aToMa KPEMHHS B YIIIEBOAOPOJAX M HX
KPEMHHICOIEpIKAIINX aHAJIOTaX.

N306pa3ute cxemy peakiuu TUTHHATIOMOTHAPUAA C YETBIPEXXJIOPUCTHIM KpeMHueM. HazoBure
MIPOTYKTHI.

CpaBHUTE OCHOBHOCTh TEKCaMeTWJIAMCUIA3aHAa M Iu-(TperOyTmin)amuHa. OOOCHYHTE OTBET,
n3o0pazute GOpMysIbl BEIIECTB.

Hanummre cxemy ruponn3a TpUITHICHIIAHA.

[IpuBenure cxemy  meperpynnupoBkd  ApOy3oBa Ha  NIpuUMepe  B3aUMOJIEHCTBUS
TpuMeTHiIdochUTa U HOIITAHA.

B dem otnmume peakiimoHHOW criocoOHOCTH YPUPOB KapOOHOBBIX KUCIIOT U cpeaHux docdaton?
[IpuBenure cxemy mpeBpameHus Tpuankuiapocara B auankuindocPar ¢ MOMOIIBIO
TPUMETHIIXJIOPCHUIIAHA.

[TpuBenute cxemy peakiuu Tonga-ATTepToHa Ha MpUMEpe B3aMMOACHCTBUS AMATUIGOChUTA,
METaHOJIa M TETPaxXJIOpMETaHa.

Uro takoe 6erann? M300pa3ute Mmexanusm peakuuu Burtura. B uem, mo-paiemy, 3aKir04aercs
JBIDKYIIAS CHJIa TAKOTO MTPEBPAICHHS.

Pacnonoxxure coeanHeHus B mopsijake yBenudeHus kucrnotHoctu:EtSeH, EtSH, EtTeH, EtOH.
Ha3zoBute BemecTna.

N3o6pa3zuTte CXEMBI MOJTy4eHUs noNu(3TUICHANOKCH )ceNleHOpeHa u
MONMH(3TUIICHIUOKCH ) TeITypodeHa. YKaxute chepy NpuMEHEHHUS dTUX TTOJTUMEPOB.

N300pa3ute cxeMbl BO3MOXKHBIX pEaKLUUH S3TaHCeJIeHoNa ¢ snuxjopruapuHoM. HaszoBure
oOpa3yroluecs BenecTBa. Y KaKUTe MEXaHU3M BO3MOXKHBIX peaKLni.
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39. IlpuBeauTe cxeMbl TpeX JIOOBIX PEAKIMA C y4aCTHEM JIFOOBIX 10 BallleMy BBIOOPY KOHKPETHBIX
TUOPTaHUTUTEILTYpHI0B. Ha30BUTE peareHThl ¥ MPOAYKTHI PEaKIIHA.

40. Ilepeunciaute Hanboyiee BaXKHbIE METOABI MOJYYCHHS COCAMHEHUH, coAep ammx (parMeHT
F-C**®. OTBeT CONPOBOINTE CXEMAMH COOTBETCTBYIOLIHX PEAKIIHIA.

41. KayecTBEHHO CONOCTaBbTE HanbOoJIee BaKHBbIC (PU3NUCCKAE M XMMUYCCKHE CBOWCTBA aJKAHOB U
nepdropankanoB. OOBSICHHTE, 4YeM OOYCIOBJICHBI OTIUYHUS CBOWCTB  amu(aTHICCKHX
YIIIEBOJOPOAOB OT COOTBETCTBYIOIINX CBOWCTB X (PTOPHUPOBAHHBIX MMPOU3BOIHBIX.

42. ComocTaBbTe CHOCOOHOCTH aromMa (Topa K  HYKICOPWIBHOMY  3aMEIICHUIO IS
MOJUPTOPATKAHOB, TOIU(TOPOIECPHUHOB U MOIMPTOPAPOMATHICCKUX COCTUHCHUN.

43. 300pa3ute BO3MOXKHBIE H30Mephl 1-pTop-2-xmopatuneHa u 1,2-muxnopatwieHa. Kakod w3
n3oMepoB Oonee crabuieH it 1-GTop-2-XJIOpITWIICHA, a Kakod miust 1,2-IUXJIOpITUICHA U
noyemy?

44. ComocTaBbTe Ha KaUECTBEHHOM YPOBHE KHCIOTHOCTH TPU(TOPYKCYCHOU M TPUXIIOPYKCYCHOUH
KHCJIOT, TpU(PTOPAKPHIOBOH M  TPUXIOPAKPUIOBOM  KHCJIOT, meHTadropdeHona u
neHraxyioppenona. M3obpazure (opMynasl BemecTB, MPOKOMMEHTHPYWTE BIHUSHHE AaTOMOB
¢dTopa U XJI0pa Ha KUCIIOTHOCTh COCAMHCHUH.

45. BepHO JIM TIPEINOJIOKEHHE O TOM, YTO OoJiee 3IEKTPOOTPUIATEIBHBIN (TOP IOJKEH TydIlne
CTa0MJIM3UPOBATh COOTBETCTBYIOIIUI TPUTAJIOTCHMETWIBHBI aHHUOH, 4YeM XJIOp # Opom.
Pacnonoxure 6pomodopM, ximopodopm u TpupTOpMETaH B MOPSAIAKE YBEITUICHUS KHCIOTHOCTH.
OOBsicCHUTE 3aBUCUMOCTh KHCJIOTHOCTH OT CTPYKTYpbI. MI300pa3ute GpopMyIibl BEIIecTs.

OueHoYHBIE CPeICTBA /15 POBeIeHNUs IPOMEKYTOUYHOMH aTTecTAlMI

3K38.M€HEII.[PIOHHBII>1 OMJIET COCTOHUT U3 TPEX TCOPCTHYCCKHUX BOIIPOCOB, TCMATHUKAa KOTOPBIX
MMpeaACTaBJICHA B IPOIpaMME KaHAUJATCKOI'0 3K3aMCHa.

OO0pa3ubl 6mJ1eTOB
XMMHUA JIeMEHTOOPraHMYeCKUX COeIMHEeHNH

buner 1

1. Knaccudukanusi 371€MEeHTOOPTaHHYECKUX coeaMHeHU. OCHOBHBIC 3Talbl Pa3BUTHUS XUMHH
3JIEMEHTOOPIaHUYECKUX COeNMHEHNI. Ee BIUsHNE HAa TEOPHUI0O XUMUYECKOTO CTPOCHUS MOJIEKYJIIPHBIX
CHCTEM.

2. JlutuiiopraHUvecKre COENMHEHHUs, UX CBOWCTBA, CTPOCHHE, METOAbI TONYy4YEHHUS |
MIPUMEHEHUE B OPraHnueCKOM cuHTe3e. OpraHudecKkrue COSTMHEHUS HATPUsI M KaJIHsl.

3. BosmoxkHOCTH TprMeHeHus crekTpockonnu SIMP B XuMHH 37€MEHTOOPTaHUYECKHX
COCTUHCHH.

buner 2

1. Konnenuust apoMaTHYHOCTH B XHUMHHU DJEMEHTOOPTaHUYECKUX coenuHeHuil. [Ipumepsr
METAUTOPTAHUYECKUX APOMATHYECKHX CHCTEM.

2. MarHuiiopraHu4ecKkre COeAMHEHUS: TIOTy4YeHHe, CTPOCHUE, CBOMCTBAa. Ponb pacTBOpuTeNns B
CHUHTE3€ MArHUMOPTaHUYECKUX COCTUHEHHIA.

3. Macc-cniektpomerpusi. Du3uvecKre U TeOpeTUdecKue OCHOBBI MeToAa. O01acTu MpUMEHEHHs
B XUMUU AJIEMEHTOOPTAHUYECKUX COCTUHEHUH.

buner 3

1. Ilpuposa XMMHYECKHX CBS3€H B DIIEMEHTOOPTaHMYECKUX COeAMHEHHUsAX. KpaTHble CBs3H
AJIEMEHT-YTJIEPO B DJIEMEHT-2JIEMEHT. MHOTOIICHTPOBBIE CBSI3H.

2. [luHk- ¥ KaAMHHOPraHUYEeCKUE COSAMHEHHUS: TTOJIy9eHNEe, CTPOCHHE, CBOICTBA.

3. MeToa pEeHTreHOCTPYKTYpHOTO aHaim3a. PU3MYEeCKue W TEOPETUYECKHE OCHOBBI METOJIA.
OO6nactu NPUMEHEHUSI B XUMHUH JIEMEHTOOPTaHUYECKUX COCTUHEHUH.
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burer 4

1. TeopeTnueckue OCHOBBI CTEPEOXMMHH 3JIEMEHTOOPIaHMYECKUX coequHeHui. I[lonsTue o
KOH(popManusx U KOHPUTYypaIHsIX.

2. Oprann4eckue COSAMHEHUS PTYTH: MOIy4YeHHE, CTPOCHHE, CBOICTBA.

3. Onrrueckas cnekrpockonus (UK, YO, KP). ®uzndeckue u TeopeTHUeCKHUE OCHOBBI METOJIOB.
[IpumeHeHne B XMMHUH 3JIEMEHTOOPIAHUYECKUX COEAUHEHUH.

buier 5

1. OcHOBHBIE THUIIBI peareHToB (IEKTpoduIIbl, HyKIeO(HIbl, KapOSHOUABI W ApP.) B XHUMHH
AJIEMEHTOOPTaHUYECKUX COCTMHCHU.

2. bopopranndeckue COeIMHCHUS: CTPOCHUE, CHHTE3, CBOMCTBA, PEAKIUH.

3. CieKTpOCKOIUs 3JEKTPOHHOTO MapaMarHUTHOTO pe3oHaHca. DU3UYECKUue U TEOPETHYECKUE
OCHOBBI METOJ1a ¥ TIPUMEHEHHUE B XUMHUH DJIEMEHTOOPTaHUYECKIX COCTMHEHUH.

buner 6

1. Knaccudukanusi OCHOBHBIX THIIOB PEAKIIMI C yUaCTHEM METaUIOOPTaHUYECKUX COSAMHEHUN.

2. KapOopansl, MeTayuiokapOopaHbl, MOJydeHHe, CBOUCTBA.

3. BoamoxkHocT mpuMmeHeHus crnekTpockonuu SIMP B XMMHU  37€MEHTOOPraHUYECKUX
COCIMHECHU.

buner 7

1. Paznmuuust B ctpoenun u cBoiictBax DOC B Ta3oBoM, xuakod u TBepaou ¢dazax. Pomb
MOJIAPHOCTU Cpelbl W crhenuduueckoi conbBaTali. MOHBI U HOHHBIE Mapbl, X pPEaKIMOHHAs
CTIOCOOHOCTb.

2. AnroMuHUIOpraHUYeCKUe COeTUHEHMS: CHHTE3, CBOMCTBA, peakiuuu. Karanuzaropsr Lluriepa-
Harra. IIpumeHeHne alfOMUHUHOPraHUYECKUX COCIWHEHHM B IIPOMBILUICHHOCTH M OpPraHUYECKOM
CUHTE3E.

3. Macc-criekrpomerpusi. @U3UUECKHe U TEOPETUISCKUE OCHOBBI MeToAa. O0IacTH MpUMEHEHHS
B XMMHH 2JIEMEHTOOPTaHUUYECKUX COCAUHEHUH.

buner 8

1. Knaccudukanusi 371€MEeHTOOPTaHHYECKUX coeaMHeHU. OCHOBHBIC 3Talbl Pa3BUTHUS XUMHH
3JIEMEHTOOPIaHUYECKUX COeMHEHN. Ee BIusHNE HA TEOPUI0 XUMHYECKOIO CTPOCHHS MOJIEKYIIAPHBIX
CHUCTEM.

2. lannuii-, UHAWI- ¥ TaITUHOPraHUYECKHUE COEAMHEHHUS: TOJIy4YeHHe, CTPOCHHE, CBOWCTBA,
MPUMEHEHHUE.

3. MeTon peHTreHOCTPYKTYpHOro aHann3a. Pu3nyeckue U TEOPEeTUYECKHUE OCHOBBI METO[A.
O6acTi MPUMEHEHHS B XUMHH 3JIEMEHTOOPTAaHUYECKUX COCTMHEHUM.

buier 9

1. Konnenuust apoMaTHYHOCTH B XHUMHHU DJEMEHTOOPTaHUYECKUX coenuHeHuil. [Ipumepsr
METaJUIOPTAaHNYECKUX apOMATHIECKUX CUCTEM.

2. KpemHuiioprannueckue COEIUHEHHS: TIONy4YeHHe, CTPOSHHE, CBOWCTBA, MPUMEHEHHUE.
[Ipeacrarnenue o THIEPBATICHTHBIX COCTUHEHUSIX.

3. Ontuueckas cnektpockonus (UK, Y@, KP). ®uznueckue U TeOpEeTHUECKUE OCHOBBI METOIOB.
[IpuMeHeHrne B XUMUH PJIEMEHTOOPTAHNYECKUX COSTUHEHUH.

buner 10

1. llpuposia XMMHYECKHUX CBS3€H B DIIEMEHTOOPTaHUYECKHX COEAMHEHHUsX. KpaTHble CBS3U
AJIEMEHT-YTJIEPO B DJIEMEHT-2JIEMEHT. MHOTOIICHTPOBBIE CBSI3H.

2. 'epmanmii-, 010BO- U CBUHEIIOPTAHUYECKUE COSAMHECHMUS.

3. CnexkTpoCcKonusl AJIEKTPOHHOTO MapaMarHUTHOTO pe3oHaHca. PU3MUECKHEe W TEOPETHUCCKUE
OCHOBBI METO/Ia U MPUMEHEHHE B XUMHH 3JIEMEHTOOPTaHUYECKUX COCTUHECHUI.
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buner 11

1. TeopeTnueckue OCHOBBI CTEPEOXMMHH 3JIEMEHTOOPIaHMYECKUX coequHeHui. I[lonsTue o
KOH(popManusx U KOHPUTYypaIHsIX.

2. Coemunenusi sneMeHTOoB XIV rpynmel ¢ G -CBSI3bIO  3iieMeHT-diieMeHT. CoenuHeHus
3neMeHTOB XIV rpynmnsl ¢ KpaTHBIMU CBS3SIMU 3JIEMEHT-3JIEMEHT.

3. BosamoxHOCTM mnpuMeHeHHs crnekrpockonuu SAMP B XumuM  31€MEHTOOPraHMYECKHUX
COCIMHECHUM.

buner 12

1. OcHOBHBIE THUIIBI peareHToB (JIEKTpoduIIbI, HyKIeOo(HIbl, KapOSHOUABI W ApP.) B XHUMHH
3JIEMEHTOOPTaHUYECKUX COEIMHEHUH.

2. Opranuyeckue Mpou3BoHbIe pocdopa U MBIIIbSIKA, OCHOBHBIC TUIIBI COCIMHEHUHN BBICIICH U
HU3IIEH CTEIEHEH OKMUCIEHUs, METOJbl CUHTE3a, CTPOCHHUE, CBOMCTBA. [IpMMEHEHHME OpraHM4ecKux
MIPOU3BOJIHBIX 3JIEMEHTOB V TPYIIIbI B MPOMBIIUIEHHOCTH, CEIbCKOM X035IICTBE, MEAUIIMHE.

3. Macc-criekrpomerpusi. DU3UUECKHE U TEOPETHUSCKHUE OCHOBEI MeToa. O0nacTu mpuMeHeHUs
B XMMHH 3JIEMEHTOOPTaHUYECKUX COCAMHEHUN.

buner 13

1. Knaccudukanusi OCHOBHBIX TUIIOB PEAKIIMI C y4aCTHEM METAINIOOPTaHUYECKUX COCTMHEHUM.

2. MetamioneHsl: ¢GeppolieH, HUKeneleH, kobdanproneH. CuHTe3. PeaknuoHHass CrioCOOHOCTb.
MeramioneHunanKuiabHble KaTHOHBL. [{UKIIoneHTaagueHIbHbIE TTPOU3BOAHBIE TUTAHA U ITUPKOHUS.
CuHTe3, npuMEeHEeHHE B KaTaiause. [{UKioneHTaueHnIKapOOHUIIbHBIE KOMITJICKCHI.

3. MeTon peHTreHOCTPYKTYpPHOTrO aHann3a. Du3n4YecKue W TEOPETUICCKUE OCHOBHI METO[A.
OO6acTv MPUMEHEHHS B XMMHH 3JIEMEHTOOPTAaHUYECKUX COCTMHCHUM.

buner 14

1. Paznmuuust B ctpoeHun u cBoiictBax DOC B ra3oBoM, kuAKOM M TBepaou ¢azax. Poinb
MOJIAPHOCTU Cpelbl W cHenuduueckoi conbBaTali. MOHBI M HOHHBIE Tapbl, MX pPEAKIMOHHAs
CIOCOOHOCT.

2. Karanutuueckue MPOIECChl C yYacTHEM METAJUIOPTaHUYeCKUX COEIWHEHUN MepexOTHBIX
METaJUIOB.

3. Ontuueckas cnektpockonus (UK, Y@, KP). ®uznueckue U TeOpeTHUECKUe OCHOBBI METOIOB.
[IpuMmeHeHne B XMMUHU 3JIEMEHTOOPTaHUYECKUX COCTMHEHUM.

buner 15

1. Knaccuduxanus 3JeMEHTOOpPraHMYecKuX coeluHeHUid. OCHOBHbBIE 3Talbl Pa3BUTHS XUMUHU
AJIEMEHTOOPTaHNYECKUX COeIMHEHNI. Ee BIusHue Ha TEOPHI0O XUMHUYECKOTO CTPOEHUS MOJIEKYJIIPHBIX
CHCTEM.

2. IlonsiTne o MeTautopepMeHTax: XJIOPOMWIUI, IUTOXPOMBI, (EpPPEIOKCHHBI, BUTaMUH Biy,
cTpoeHue u ouonorndeckue GpyHkuuu. [I[ppumeHeHne MeTaIOpraHMuecKuX COSTUHEHNH B MEUIIMHE.

3. CieKTpOCKOIHUs 3JEKTPOHHOTO MapaMarHUTHOTO pe3oHaHca. DU3UYeCKHue W TEOpEeTHIECKHe
OCHOBBI METO/1a ¥ IPUMEHEHHUE B XUMUU DJIEMEHTOOPTaHUYECKUX COETNHEHUI.

6. YueOHO-MeTOAMYECKOEe U HH(POPMALIMOHHOE 00ecnedeHne JUCIUILIMHBI
OcHoBHasi iMTEpaTypa

1. Peyros, O. A. Oprannyeckast xumusi: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. JlaGoparopus 3Hanui, 2014. — 567 c.

2. Peyros, O. A. Oprannueckast xumusi: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypn, K. I1. Bytun —
M.: bunowm. JlaGopaTopus 3Hanui, 2014. — 623 c.

3. Peyros, O. A. Oprannueckast xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. JlabopaTopus 3HaHu#, 2014. — 544 c.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Peyrog, O. A. Oprannyeckas xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypn, K. I1. Bytun —
M.: bunowm. JIaGoparopus 3nanwmii, 2014. — 726 c.

Cwmut, B. A. OCHOBBI COBPEMEHHOTO OPTaHMYECKOTO CHHTE3a. YueOHoe mocodue / B. A. Cmur,
A. 1. Junsman. — M.: bunom. Jlaboparopus 3uanuii, 2014. — 750 c.

Onemenopoix, K. Meramnoopranndyeckas xumuss / K. DnpmenOpoiix. — M.: bunoM.
Jlaboparopus 3uanui, 2014. — 750 c.

JlonoJIHUTeIbHAS JIUTepaTypa

Adanacwes, b. H. ®usnueckas xumus / b. H. Adanacees, O. I1. Axynosa. — M.: Jlans, 2012. —
464 c.

bapemmiok, B. II. Be3gecymmuii XuBOTBOpHBIM KpemHuii; MmoHorpadus / B.II. bapermok,
M. I'. Boponkos. — Upkyrck: UpI'TY, 2014. — 276 c.

Boponkos, M. I'. I'ene3uc u 3BOIOLUSA XUMUU OPraHUYECKUX COCIMHEHHUM repMaHusi, 0JI0Ba U
ceunna / M. I'. Boponkos, K. A. A63aeBa, A. 0. ®enopun; UpUX um. A. E. ®asopckoro CO
PAH. — HoBocubupck: Akanemuueckoe u3a-so «l'eo», 2012. — 214 c.

BoponkoB, M. I'. O xumum wu >xu3Hu: 70 J5eTr wujaed, HWCCICTOBAaHWH W CBEpIICHUH /
M. I'. Boponkos; UpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: Akagemuueckoe
n3a-so «l'eo», 2014. — 410 c.

Boponkos, M. I'. Cunanonsl. OT 3¢demepoB K MOHOMEpaM, OJIMIOMepaM M Iojaumepam /
M. T'. Boponkos, C. B. bacenko; UpUX um. A. E. ®aopckoro CO PAH. — HoBocuOupck:
Axagemuueckoe n3n-so «I'eo», 2014. — 142 c.

loncanBec, K. Hanoctpykryper B Oumomemunumbe / K. Toncamsec, K. XampOepmranr,
K. Jlopencun, JI. Haup — M.: bunom. JIabopatopus 3uanwuii, 2013. — 520 c.

I'opmikos, B. Y. OcuoBsl pusmueckoii xumun / B. . I'opmkos, N. A. Ky3nenos. — M.: bunom.
JlabopaTopus 3Hanu#, 2014. — 407 c.

XKayen, XK. buomeramnooprannueckas xumus / XK. XKayen. - M.: bunom. JlabopaTtopus 3HaHMI,
2015. — 496 c.

Wnuen, 3. OcHoBbl opranuyeckoil crepeoxumun / 3. Wnuen. — M.: bunom. JlaGopartopus
3Hanui, 2014. — 703 c.

Knenun, B. U. Boicokomonekymnspubsie coenunenus / B. W. Knenun, 1. B. ®enycenko. — M.:
Jlanp, 2013. - 512 c.

Kosanenko, JI. B. buoxuMuueckre 0CHOBbI XUMHUM OMOJIOTUYECKH aKTHBHBIX BEIIECTB: Y4eOHOE
noco6ue / JI. B. KoBanenko. - M.: bunowm. Jlabopatopus 3nanuii, 2014 — 229 c.

Jlay, A. K. Hano- u 6uoxomnosutel / A. K. Jlay, ®. Xyceiin, X. Jlapau. — M.: bunom.
JIaGoparopus 3Hanuii, 2015. — 392 c.

Hocoga, 3. B. ®Topcoaepxkamue a3uabl u 6en3zasunbl / 3. B. Hocosa, I'. H. Jlumynosa, B. H.
Yapymun, O. H. Yynaxun. — Ekarepun6Oypr: YpO PAH, 2011. —455 c.

Pookonkos, JI. U. Hanomarepuansl: yue6Hoe mocobue / J[. M. Pweokxonkxos, B. B. JléBuna,
3. JI. I3umsurypu. - M.: bunom. Jlaboparopus 3Hanuit, 2014. — 365 c.

CunbBepcreiin, P. Cnektpomerpuueckas HWACHTHQHUKAIUS OPraHUYECKUX COEIWHEHUH /
P. CunbBepcreitn, ®@. Beocrep, [. Kumi. — M.: bunowm. JlabopaTtopust 3nanuii, 2014. — 557 c.
ConnarenkoB, A. T. Ilectunuasl U peryasTopel pocTa: MpUKIaAHas OpraHuyeckas Xumus /
A. T. Connarenxos, H. M. Konsauna, A. Jle Tyan. — M.: bunom. JlaGoparopus 3nanuii, 2014. —
223 c.

Crapoctun, B. B. Marepuansl M MeToAbl HAHOTEXHOJOTMM: YydeOHoe mocobue /
B. B. Crapoctun. — M.: bunowm. JITabopartopus 3nanuii, 2014. — 431 c.

TpaBens, B. ®. Opranuueckas xumus: yuyeOHOe mocobue s By3oB: B 3-ex 1. T. 1 /
B. ®. TpaBens. — M.: bunom. JIabopaTtopus 3nanuii, 2014. — 368 c.

Tpasenb, B. ®. Opranuueckas xumus: yueOHoe mocobue ans By3oB: B 3-ex 1. T. 2 /
B. ®. TpaBens. — M.: bunom. Jlaboparopust 3nanuii, 2014. — 517 c.

TpaBenn, B. ®. Opranuueckass xumus: yueOHoe mocobue ams By3oB: B 3-ex 1. T. 3 /
B. ®. TpaBens. — M.: bunom. Jlaboparopust 3nanuii, 2014. — 388 c.
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21.

22.

23.

wCoNoOR~WNE

XenvBuHKENh, JI. Cucremarnueckas HOMEHKJIATypa OpPraHUYECKWX  COCOWHEHUH  /
J. XensBuHKeNb. — M.: bunom. Jlaboparopus 3nanmii, 2014. — 232 c.

Uepnoga, C. B. ®apmaneBtrueckas xumus: yueOHuk aist By3os / C. B. UepHosa; nox pex. I'. B.
Pamenckoii. — M.: bunowm. Jlabopatopus 3uanuii, 2015. — 472 c.

IOpoBckas, M. A. Xumusi apoMaTHYECKUX TeTEPOIUKINUECKUX coequuennii / M. A. FOpoBckas.
— M.: bunowm. Jlabopatopust 3Hanuii, 2015. — 208 c.

DJIEeKTPOHHBIE PecypChl

buomeraminooprannueckass XuMusi [DJIEKTPOHHBIA pecypc]: ydeOHoe mocodue / moj pen.

XKaysna XK.; mep. caurn. B.IL. sanuenko, K.B.3aiineBa. — OnextpoH. gaH. — Mockaa:
WznarensctBo  "JlaGoparopust 3Hanumi", 2015. — 505 c¢. — Pexum gocryma:
https://e.lanbook.com/book/66354. — 3aru. ¢ skpaHa.

byxapos, C.B. Texnonorus Tonkoro opranudeckoro cunreza. Y. lll. Dnementoopranundeckue

coeuHEeHUS [DIeKTPOHHBIN pecypc]: yuebnoe mocodue / C.B. byxapos, 1.3. Unangunos, I'.1O.
KimumentoBa, I''H. Hyrymanosa. — OnekrpoH. pan. — Kazans: KHUTY, 2006. — 72 c. —
Pexxum nocryna: https://e.lanbook.com/book/13344. — 3aru. ¢ skpaHa.

PomanoBckuii, b.B. OcHoBbl kaTanmuza [DnekTpoHHBIA pecypc|: ydeOHoe mocodue /
b.B. PomaHOoBckmii. — DnekTpoH. maH. — Mocksa: M3marensctBo "Jlabopatopusi 3HaHuii",
2017. — 175 c. — Pexum moctyna: https://e.lanbook.com/book/94126. — 3ari. ¢ sxpaHna.
XaivipymnuH, P.A. MeToabl MOMy4eHUs: OPraHUYECKUX W 3JIEMEHTOOPTAaHMYECKUX COCTUHEHUN
[DnexkTpoHHBI pecype]: yueOHoe mocobue / P.A. Xaiipymmun, M.b. I'azuzos, JI.P. baraysa,
AN. llepuna. — OnextpoH. gad. — Kazaup: KHUTYVY, 2016. — 324 c. — Pexum poctymna:
https://e.lanbook.com/book/102069. — 3ari. ¢ skpaHa.

OnepienOpoiix, K. Metamoopranndeckas Xumust [ DJIeKTpOHHBIN pecypc]: yaeOHoe mocobdue /
K. Dnbmen6poiix; nep. ¢ Hem. FO. ®@. Onpynenko, /JI. C. Ilepekanuna. — DNEKTpOH. AaH. —
MockBa: W3narensctBo "JlabGopartopust 3Hanuit", 2017. — 749 c¢. — Pexum poctyna:
https://e.lanbook.com/book/94112. — 3ar. ¢ skpaHa.

PexoMeHayeMble HCTOYHUKH HAYYHO-TEXHHYECKON HH(popManuu
HayuHo-TexHu4eckue s;kypHajbl n3 0ndauoreynoro ponga HpUX CO PAH:

Bectauk Pocculickoii akaneMun HayK.

Bricokomonekynspubie coequHenust. Cepust A: Ousmnka noammepos.
Bricokomonekynspusle coequHenus. Cepus b: @uznka nonumepos.
Jloknanbel akaJIeMAH HayK.

Kypnan obuieit Xxumuu.

Kypnasr opraHn4ecKkoi XMMUH.

XKypHan npukiaagHON XUMUU.

KypHait cTpyKTypHOI XHUMHH.

N3Bectust Akanemnn Hayk. Cepus XUMHYECKasL.

. Yenexu XuMuH (3JIEKTPOHHBIH JKypHAa).

. XUMHKO-(hapMalleBTUYECKHI KypHa.

. XMMHsI B UHTEPECAX YCTOWYUBOIO Pa3BUTHS.
. X¥MHS TeTePOLMKINYECKUX COCIUHEHUN.

. DNEKTPOXUMHUS.

15.
16.

Journal of Sulfur Chemistry.
Mendeleev Communications.
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ROo~NOoOO

15.

16.

17.
18.
19.
20.
21.
22.

23.

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTeMbI PO(eccHoHAIbHbIE 0a3bl JAHHbIX,
HH(opMALIOHHBbIE CTIPABOYHBbIE H OUCKOBbIE CHCTEMBbI:

Xumuueckasi pedepaTuBHas ciry:k6a Amepukanckoro xumuueckoro odmectBa CAS SciFinder
https://sso.cas.org/

baza nannbix Elsevier: Reaxys+Reaxys Medicinal Collection
https://www.reaxys.com/.

The Cambridge Crystallographic Data Centre: 6a3za nanusix CSD-Enterprise
https://www.ccdc.cam.ac.uk/

baza qaHHBIX METUITMHCKUX U OMoJormueckux myosmkanuii PubMed
https://pubmed.ncbi.nim.nih.qgov/.

baza nannbeix Axagemust Google https://scholar.google.ru/.

denepanbHbIil HHCTUTYT NPOMBIIIICHHOM coOcTBeHHOCTH hitp://www1.fips.ru.
denepanbHas ciy:k0a 10 HHTEIUIEKTyalbHOU coOcTBeHHOCTH http://Www.rupto.ru.
The United States Patent and Trademark Office http://www.uspto.gov.

The European Patent Office http://ep.espacenet.com.

. Academic Reference — 0a3a maHHBIX IMOJHOTEKCTOBBIX AHIJIOA3BIUYHBIX PECYPCOB IO BCEM

aKaJIeMUYEeCKUM JHUCIUILINHAM, oryOnukoBaHHBIX B Kurtae https://ar.cnki.net.

. baza uutupoBanus Elsevier B.V.: Scopus https://www.scopus.com.
12.
13.
14.

baza uutuposanus PUHII https://wwwe.elibrary.ru/.

baza qaHHBIX 3JeKTPOHHO-O0MOIMOTEUHOM cucTeMbl «Jlanby» https://e.lanbook.com/.

Pecypcbl ynanennoro nocryna u 6a3sl ganHelx @PI'BYH IN'ocynapcTBeHHOM myOauMuHON Hay4yHO-
texandyeckoi oudmuorexu CO PAH http://www.spsl.nsc.ru/.

DnexTpoHHO-0ubnuoreyHas cuctema LlenTpanshoit HayuHoit 6ubanoreku MHI[ CO PAH (na
06aze AUBC «Mpoucy) http://csl.isc.irk.ru/.

Elsevier: Science Direct Complete Freedom Collection

https://www.elsevier.com/, http://www.sciencedirect.com.

George Thieme Verlag: komnekuus sxypaaizo Thieme mo xumuu https://www.thieme.com/.
Royal Society of Chemistry: 6a3za nanusix RSC DATABASE https://www.rsc.org/.

Wiley: Komnekuus sxypranos Database Collection https://onlinelibrary.wiley.com/.
CrpaBouno-npaBoBas cucrema "TTAPAHT" https://internet.garant.ru/ .

Caiit BAK Muno6pnayku PO https://vak.minobrnauki.gov.ru/.

OnektponHas nHpopmanmoHHo-o0pazoBatenbHas cpena UpUX CO PAH
http://eios-irich.com.ru/moodle/.

[Topran 11t acipaHTOB U coUcKaTesel yueHol crenenu: http://www.acnupantypa.pd/.

BecniatHble opunuanbHbie OTKPbITHIE pecypebl UHTEepHeT:

Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc oobenunsier 6onee 10000 HayyHBIX )KYpHAJIOB MO PAa3IUYHBIM OTPACIIAM 3HAHUN (OKOJIO
2 MUUTHOHOB cTaTeit) n3134 cTpan mupa.

Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pasmenieno 6onee 3000 KHUT O Pa3IMYHBIM OTPACisIM 3HAHUMU, MPEAOCTaBICHHbBIX 122
Hay4YHBIMH HU3/1aTEIbCTBAMH.

BioMed Central https://www.biomedcentral.com/

baza nannpix BkItouaeT Oosiee 300 perieH3MpyeMbIX KYpHAJIOB MO0 OMOMETUIIMHE, METUIIMHE U
€CTeCTBEHHBIM HaykaM. Bce cTatbu, pa3melieHHble B 0aze, HaXOASATCS B CBOOOTHOM JIOCTYTIE.
OnekTpoHHBIN pecypce arXiv https://arxiv.org/

Kpynuelinmm GecruiaTHbIM apXuB 3JEKTPOHHBIX HAayYHBIX MyOJMKalMi 1o paszzaenam (U3MKH,
MaTeMaTHKH, HMH()OpPMATHKH, MEXaHUKH, ACTPOHOMUU M Ouojoruu. Vmeercss moapoOHBII
TEMaTUYECKUM KaTaJIoT ¥ BO3MOYKHOCTb ITOMCKA CTaTeN 110 MHOKECTBY KPUTEPHEB.

Komnexrus sxxypuanos MDPI AG http://www.mdpi.com/

MHoOrOIMCIUIIIIUHAPHBIA UG POBOKH  HM3IATEIBCKUNA  pecype, SBISIETCS TIaTGOpMON st
pEeLEH3UPYEMBbIX HAy4YHBIX KYpPHAJIOB OTKpBITOro jaocryna, uinawmmxcs MDPI AG (bazens,
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http://www.rupto.ru/
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https://ar.cnki.net/
https://www.scopus.com/
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[seimnapust). M3gatenbeTBo BhiTyckaeT O6osiee 120 pa3zHOOOpa3HBIX AJIEKTPOHHBIX JKYPHAJIOB,
HAXOJSIIUXCS B OTKPBITOM JIOCTYTIC.

6. HzmatenscTBO ¢ OTKPHITHIM goctyrnoM InTech http://www.intechopen.com/
[TepBoe u kpymHeillee B MHpE H3AATEIBCTBO, MyOIHMKYIOIIEe KHUTH B OTKPHITOM JIOCTYIIE,
okosio 2500 HayuHbIXx u3naHuii. OCHOBHAs TEeMaTHYECKas HAMPABICHHOCTb - (DU3WYECKUE U
TEXHUUYECKUE HAYKH, TEXHOJIOTHH, MEAUIIMHCKUE HAYKH, HAYKH O JKU3HH.

7. basa gannbix xumudeckux coequHennii ChemSpider http://www.chemspider.com/
ChemSpider — aTo GecrutaTHas xuMu4eckas 6a3a TaHHBIX, IPEIOCTABIISIONIAs OBICTPBII AOCTYII
Kk Oonee ueM 28 MWUJUIMOHAM CTPYKTYp, CBOWMCTB M COOTBETCTBEHHOW uH(popmaruu. Pecypc
npuHauiekuT KoposeBckomy xummueckomy obmectBy BemukoOpuranuu (Royal Society of
Chemistry).

8. Komnekmus sxypuanos PLOS ONE http://journals.plos.org/plosone/
PLOS ONE — koeKIus )ypHajaoB, B KOTOPBIX MTyOIHUKYIOTCSI OTYETHI O HOBBIX HCCIIEIOBAHUSAX
B 00J1aCTH €CTECTBEHHBIX HayK W MeIULUHBI. Bee jKypHasbl pa3MerieHsl B CBOOOJHOM JOCTYIIE
(Open Access), Bce CTaThbu IPOXOJAT CTPOTO€ HAYYHOE PELIEH3UPOBAHHUE.

7. MaTepI/laJIbHO-TeXHI/I‘{eCKOB odecrneuyeHue Hay'lHO-I/ICCJICIIOBaTeJ'II)CKOﬁ p360Tbl

B cooTBeTcTBHM C Y4eOHBIM IIJIAHOM 3aHSTHS 1O TUCIHILIHHE « XUMHS JIEMEHTOOPTaHHYECKUX
COCMHEHUI» MPOBOIATCA B (QopMe JEKUUN, MPAKTUYECKUX 3aHATUH U CAMOCTOSITENLHON paboThI
oOyuJaromierocs.

Jna peanuzanuu o0pa3oBaTeNbHOTO Mpolecca B (GopMme JEKIUH W MPAKTUYECKUX 3aHATUI
WCTOJNB3YIOTCS  CIEAYIOIIME TOMEIICHUS: YHHBEpcalbHas ydeOHas ayauTopus, 0OOpyIOBaHHAs
ANEKTPOHHBIMU CPEACTBAMH JAEMOHCTpPAlMU (KOMIIBIOTEP CO CPEICTBaMU 3BYKOBOCIIPOU3BEACHMS,
MPOCKTOP, JKpaH) M y4yeOHOM MeOeNblo; Mallbli JIEKIHMOHHBIA 3ai (OuOnmoTeka), OCHAIEHHBIN
KOMITBIOTEPaMH C JOCTymoM K 0a3aM JaHHBIX U BbIX0AOM B MHTepHer, y4eOHON Mebenbio u
JIEeMOHCTPAIIMOHHBIM 000PYIOBAaHHEM.

Jns  ocBoeHUs mporpaMMmbl OOy4YeHMs M Ui BBIIOJIHEHUS MPAKTHUYECKHMX W Hay4dHO-
UCCIIEIOBATENIbCKUX  PadOT 1O TeMe JUCCePTAllMM  KaXIOMYy AaCIHpaHTy IPEIOCTaBICHO
UHAWBUyallbHOE  pabodyee  MecTo, OOOpYJOBaHHOE  IPUTOYHO-BBITSKHOM  BEHTHIIALMEH,
BOJIOTIPOBOZIOM, BOJIOOTBEJICHHEM, BO3JYXOBOJOM. ACIHPAHTHI UMEIOT BO3MOXKHOCTH HCIIOJIB30BaTh
MaTepHalIbHO-TEXHUUECKUE CpeACcTBa Ja0opaTOpHil, B KOTOPBIX BBIOJHSIOT AUCCEPTALIMOHHBIE
paboThl (OprTeXHHUKA, PEaKTHBBI, PACXOJHbIE MaTephaibl, JJabopaTopHas TOCyJa, M3MEPHUTEIHHOE
o0opynoBaHue).

[IporpaMMHoe obecrieyeHue:

JIM1IeH3NOHHBIE TPOAYKTHI:

— Microsoft Office 2010 Russian Academic Open;
— Microsoft Office Professional 2010 Russian Academic Open;
— Z0oom — cuctemMa BHICOKOH(DEPEHIICBA3U ¢ BO3MOKHOCTBIO OOMEHA COOOIIEHUSIMH U Tiepeiadeit

KOHTEHTA B PEKUME pealbHOTO BPEMEHHU.

CBobosHo pacmpoctpansemoe [10: 6paysep Google Chrome67, Mozilia Firefox 60.02, Opera53;
Pascal ABC 3.3; cucrema TEKCTOBOM, rOJIOCOBOM M BUaeocBs3H cBsizu Skype7.41.0.101; nporpamma
JUIS CO3JaHMs DIIEKTPOHHBIX Yy4eOHbIX MpoaykToB Moodle 3.2.; mporpamma st mpocMoOTpa
anekTpoHHBIX ToKyMeHTOB Foxit PDF Reader 9.1.0.5096; apxuBatop 7zip 17.01 beta.

[Ipubopuas 6a3a:

OCHOBY  MaTepUaIbHO-TEXHWYECKOH 0a3bl HMHCTUTYTa  COCTaBISIOT JABa  LU(POBBIX
mynbTHsACpHBIX  Dypbe-ciektpomerpa AMP (DPX 400 u AVANCE 400), peHTreHOBCKHit
midpakromerp Bruker D8 ADVANCE, pentrenoBckuii audpakromerp D2 PHASER,
un(ppakpacubiii Dypbe-cnexktpomerp Vertex 70 c¢ Paman mnpucrtaBkoli, uHppakpacHsiii Dypbe-
ciektpomerp Excalibar HE 3100 Varian, mukpoanamuszarop Flash EA 1112 CHN-O/MAS 200,
mukpoananuzarop Termo Flash EA 2000 CHNS, OIIP-cnexkrpomerp ELEXSYS ES580, ycranoBka
HAHOCEKYHIIHOTO HMITyJIbcHOro (oTonmsa, xpomatomacc-criektpomerp QP-5050A, xpomaTtomacc-
cnekrpometp Agilent 5975 ¢ xumunueckoir monuzarmeit, TanaemMubsii TOF/TOF macc-criektpomerp
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Ultra Flex, snextponnsnii mukpockon TM 3000 Hitachi, cnextpoduryopumerp FLPS920 Edinburg
Instruments, Y®/BU/I-cniekrpomerp LAMBDA 35 u ausiaskomeTp.

Jlyia mpoBeeHUs] KBAHTOBO-XMMHUYECKHX PAaCYETOB MMEIOTCS KOMIBIOTEPHI B JIAOOpaTOpHUsX U

BBIYHCTUTENbHBIN KiacTep 391'/11216/14T6.

JIMIIEH3MOHHOE MPOTPaMMHOE O6€CH€‘I€HI/IC, BCTPOCHHOEC B COOTBETCTBVYIOIINC HDI/I6ODHH€

KOMIUICKCBI, SIBIISIOIIEECS €ro HEOThEMJIEMOM 4YacThlo, oOecreuyuBaronieil (yHKIIMOHUPOBAHUE
pUOOPOB:

Gaussian 09, ITakeT KBaHTOBO-XHMHUUYECKHX HPOTPAMM, JIsl pacuyeTa FeOMETPHH U AJICKTPOHHBIX
XapaKTEPUCTHK MOJICKYIL.

Apex 2, Apex 3, [Tporpammebl JUTS 00paboTKu JAHHBIX MOHOKPHCTAJIBHOTO
nudpakToMeTpa;

CCDC (ConQuest, Mercury, DASH, Mogul, Hermes), Kpucramnorpaduueckas 6a3a 1aHHBIX U
MakeT mporpaMm Jjist paboThl ¢ 0a30¥ TaHHBIX;

TurboMol, IlakeT KBaHTOBO-XMMHUYECKHUX MPOrpaMM, JUIsl pacueTa FeOMETPUH U 3JIEKTPOHHBIX
XapaKTePUCTHK MOJIEKYIL;

XWinNMR, ITporpamma asst 3anvicu ¥ 00paboTKH TaHHBIX criekTpomeTpa SIMP;

TOPAS, EVA, I[IporpaMMmsl 17151 00paOOTKH TaHHBIX MTOPOIIKOBOTO JU(PPAKTOMETPA;

PDF-2, baza naHHbIX MOPOLIKOBBIX AU(PpaKTOrpaM HEOPraHUYECKUX COEIMHEHU;
ResolutionsPro Opus, I1aker nporpamm, mist 3anucu u o6padotku MK-criektpos;

Lambda35, [Iporpamma myist 3anucu 1 00padoTku Y O-CrIeKTPOB;

[Iporpamma Flexanalysis 3.3 ans 06paboTku mMaccuBa AaHHBIX MO OWOMOJIMMEpaM, HEIETYUHX
OMOMaKpOMOJIEKYJ, OJTUrOMepaM, CHHTETUYECKUM TOJTUMEPaM, COJISIM M HEJIETYYHX BEIIEeCTB;
Xepr, XSophe, XeprView, Ilaket nmporpamm 1ist 3anucu u 00padotku criekrpo DI1P.

C OTKpBITOM JMIIEH3UEH:

Dalton2016, maker KBaHTOBO-XMMHYECKHX MPOrpaMM, HCIONb3YyEeMbIX JUIS pacuera, U3y4yeHHUs
CBOMCTB BEILECTB, MOJCIUPOBAHUS PEAKIIHIA;

DIRAC, mporpamma Juisi aTOMHBIX M MOJIEKYJISIDHBIX HPSMBIX HUTEPATUBHBIX PEISTHBUCTCKUX
BBIUHCIICHUM Ha BCEX AJIEKTPOHAX, BBIYMCIECHUN MOJIEKYJSIPHBIX CBOWCTB C HCHOJIb30BAaHUEM
PENATUBUCTCKUX KBAHTOBO-XHMHUYECKHX METOJIOB;

ORCA software, makeT KBaHTOBO-XMMHUYECKHX MPOTpaMM, HCIHOJIb3YEMBIX [JIs pacuera,
M3yUYEHHs CBOICTB BEIIECTB, MOAETHPOBAHUS PEAKIIU.
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Ha O‘IBpB,E[HOﬁ yqeﬁﬂmﬁ roa u perucrpanns H3MeHeHHH

VueOHbIii rox

Pemenne Yuenoro cosera
(Ne npomoxona, dama
sacedanus)

TMoanuce
OTBETCTBEHHOI'O
(D.H.0., noonucs)

o)

Homep uzmenenus
(unu 6ez uzmeneHuil)

2024 - 2025 yr 2.

MC 5 prn 04,05 2024

_?Wﬂﬁ«é’ﬁ% 0. ot %/,/

Bzr zymzsz/zzzzf

Conep:xanne N3MeHeHHUIl (6HOCUmMCA 0M PYKU):
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