QE HauioHanbHUI TEXHIYHUI YHiBepcuTeT YKpaiHu
«KUIBCBKUWA MOAITEXHIYHUIA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOTO»

Kadenpa opraniunoi ximii i
TEXHOJIOT1i OpraHiYHUX
pEYOBUH

MoaearoBaHHS XiMIKO-TEXHOJIOTIYHUX MPOLECIB i KOMIT'IOTEPHOI

ximii. Kypcosa po6ora

Po0oua nporpama HaB4yaabHOI AucHuILIiHE (Cuadyc)

PiBenn BuIIOI 0CcBiTH

I'any3b 3HaHB
CneniajpHicTh

OcBiTHs mporpama

Craryc AucuMnJiHu
®opmMa HABYAHHSA

Pik minroroBkwu,
ceMecTp

O0csar nucuuIiHu

CemectpoBuii
KOHTPOJIb/
KOHTPOJIbHI 32aX011
Poskiaa 3auars
MoBa BUKJIaJaHHA
Indgopmanis mpo
KepiBHHKA Kypcy /
BHKJIAa4iB

Po3mimennst kypcy

PexBi3nTH HAaBYAJIBLHOI AUCIHUILIIHA

Jpyzuit (mazicmepcokuii)

G1 XimiuHa Ta O6101HXKEHepis

G1 Ximi4HI TEXHOJIOTII Ta 1HXKEHepis

XimiuHi-TexHo/10Tii cuHTE3y Ta (Qi3MKO-XiMiYHI BJaCTHBOCTI
Opra”HiyHuX

MarepiaJiB

Hopmamuena, yuxn npoghecitinoi niocomosxu

Ouna (Oenna)

1 kypc, ocinniti cemecmp

1 xpenut, CamocTiitHa po6ota 30 rou.

Kypcosa poboma, 3anik

http://rozklad.kpi.ua
Yrpaincoka/Aneniiicoka
CPC: ac. O.B. T'aiinait

https://classroom.google.com/u/0/c/NjMzNzgwNzASN;jU1

IIporpama HaBYAIBLHOI TUCHMILTIHH

1. Onuc HaBYAIBHOI AMCUMILIIHY, ii MeTa, IPeAMeT BUBYAHHS Ta Pe3yJbTAaTH

HaBYaHHA

1.1. MeTa HaBYaIbHOI JUCLIUILIIHU.

MeTor0 HaBYaIbHOT TUCHHUILIIHU € POPMYBaHHS Y CTY/IEHTIB 31aTHOCTE:

- 31aTHICTh OPraHi30BYBAaTH 1 YMPABISTH XIMIKO-TEXHOJOTIYHMMH TMPOIECAMH B YMOBax
IPOMHUCIIOBOIO BHUPOOHHUIITBA Ta B HAYKOBO-JIOCHITHUX Jab0OpaTopisix 3 ypaxyBaHHSIM
COIllaTbHUX, CKOHOMIYHUX Ta eKoJIoTiuHHX acrekTiB (K9).

— 31aTHICTh BUKOPHUCTOBYBATH CYy4YacHI MPOTPaMH KBAaHTOBO-XIMIYHUX OOYHCIEHBb IS
ONTHUMI3alli XIMIKO-TEXHOJOTTYHUX MPOLECIB, 1151 0OpOOKHU Ta 1HTEpIIpETAallil pe3yIbTaTIB
XIMIYHMX €KCIIEPUMEHTIB TOMY YHUCII 3 opraniuHoro cunresy (K12);



1.

2 OcHOBHI 3aBJaHHs HaBYAJILHOI JUCIUILIIHH.

3riIHO 3 BUMOTaMH OCBITHBO-TIpO(eciitHOT mporpamMu HaBYaIbHOT JUCITUTIIIHA

CTYJIEHTH TICJIS 3aCBOEHHS HABYAJILHOI TMCIUILIIHU MalOTh IPOJEMOHCTPYBATH TaKi
pe3yJIbTaTh HABYAHHSL:

2.

KputnuHo ocMuCIIOBaTH HayKOBI KOHIIETIIi Ta CydacHi Teopii XiMiYHUX TMPOLECIB Ta
XIMIYHOT 1HXKEHEepii, 3aCTOCOBYBaTH iX MpPH MPOBEJAEHHI HAYKOBUX JOCTIKEHb Ta
cTBopeHHi inHoBaiii (I1P1);

Po3pobisaTi Ta peanizoByBaTH MPOEKTH B chepi XIMIYHUX TEXHOJIOTIH Ta JOTHUYHI 0 HEi
MDKIMCHIUIUTIHAPHI MPOEKTH 3 ypaxyBaHHSAM COIIAIbHUX, €eKOHOMIYHHUX, €KOJOTIUHHUX Ta
npaBoBux acnekriB (ITP6);

3HaHHS Cy4YaCHUX METOJIB JOCIHIDKCHHs, NpPUIaAiB Ta OOJaJHAHHS, CYYacCHOTO
MpOrpaMHOro 3a0e3TledyeHHsT B Taldy3l TEXHOJOTrid Ta BHUBYCHHS (PI3MKO-XIMIYHUX
BIIACTUBOCTEH opraniyHux Marepiamis (I1P8);

3HaHHS METOJIiB BU3HAYCHHS KIHETUYHUX PIBHSIHb HA OCHOBI €KCIIEPUMEHTAIBHUX JTAHUX
IUIS TUTAHYBaHHSI TEXHOJIOTTYHUX MPOIECIB, MPAKTUYHE 3aCTOCYBAHHS 3aKOHIB XiMIYHOI

TepMOJAMHAMIKU Ta 3aKOHIB XIMIYHOT KIHETHUKH JJI1 BUPOOHUIITB OPTaHIYHUX MaTepialiB
(ITP10).

IIpepekBi3uTH Ta NOCTPEKBI3UTH JUCHUILIIHU (Micle B CTPYKTYPHO-JIOTI4HIi cxeMmi
HABYAHHSA 32 BiANOBIIHOI0 OCBITHBHOIO MPOTPaMOI0)

MixaucuumuiiHapHi 3B’s3KU: Marepian KpeauTHOTO MOIyJs 0a3yeThCsl HA JUCHUTLIIIHAX

«Opraniuna xiMmis», «@Pi3udHa Ximis», «MexaHi3MH OpraHiuHMX peakmiiy, «Kinetuka Tta

TEpPMOJAMHAMIKa OPTaHIYHUX peakUii» 1 € 3aBepIIabHUM y LUK TpoQeciiiHOi 1 mMpakTHIHOT

IMITOTOBKH.

3.

3MicT HABYAJBHOI JUCIUILIIHUA

I'padix BUKOHAHHS KypPCOBOi podoTH

TwuxneHp HasBa eramy poGoTu HapuanbHuit yac
ceMecTpy Ha CPC
(T ATOTOBKY)

5 OTpuMaHHsI TEMU Ta 3aBJIaHHS
6-9 BukoHnanHs niepioi 4acTUHU KypcoBOi poOOTH 6
9-14 BukoHaHHs Apyroi 4acTUHU KypcoBOi poOoTH 14
15 ®opmyIOBaHHS BUCHOBKIB, 0()OpMIIEHHS KypCOBOi | 6

poboTu
16-17 [TonanHs KypcoBoOi poOOTH Ha MEPEBIPKY
18 3axHUCT KypcoBOi poOOTH 4




4. HaBuaiabHi MaTepiajam Ta pecypcu

HaBuaneHi marepianm, 3a3HadeHi HIDKYE, AOCTYMHI y Oi0mioTemi yHIBEpCHUTETY Ta y
616mioTeri kadenpu opra”iyHoi Ximii Ta TEXHOJOTIi OopraHiyHUX pedoBUH. OOOB’S3KOBOIO 10
BUBYCHHA € 0a30Ba jiTeparypa, iHII marepianu — QaxyapTaTuBHi. Po3aimm Ta TeMu, 3 SKUMHU
CTYJIEHT Ma€ O3HAHOMHTHUCH CaMOCTIWHO, BHKJIAJay 3a3Hadae Ha JICKIIHHUX Ta MPAKTHUYHUX
3aHATTSIX.

Bba3oBa: B OiGmioteni yHiBepcuTeTy Ta y Oibmioteni kadempu opranigyHoi Ximii Ta
TEXHOJIOT11 OpraHIYHUX PEUOBUH.

1. YUupga B.4., AApmomiok C.M., TonkauoBa H.B., 3emisikoB O.€. Opraniuna ximisi: MiApyYHUK. —
JIsBiB: baK, 2009. — 996 c.

2. KBanToBa mexanika : miapyunuk / I. O. Bakapuyk. — 4-te Bun., non. —. JIpBiB : JIHY imeni
IBana ®panka, 2012. — 872c.

Jonarkosa:
1. G. Maskill. Physical Bases of Organic Chemistry, Pergamon Press, 1990.
C. J. Cramer Essentials of Computational Chemistry, John Wiley & Sons (2002)
T. Clark A Handbook of Computational Chemistry, Wiley, New York (1985).
A K. Hartmann, Practical Guide to Computer Simulations, World Scientific (2009)

A

F. Jensen Introduction to Computational Chemistry, John Wiley & Sons (1999).

Indopmaniiini pecypceu:

1. http://orechem.xtf kpi.ua/compchem/

2. http://orgchem.xtf.kpi.ua/files/Gaussian_09 ReferenceManual.pdf

HaByajabHMIT KOHTEHT

5. Meroanka onaHyBaHHS HABYAJIbHOI TUCHUILIIHHA (OCBITHHOI0 KOMIIOHEHTA)

KprOBa p060Ta CKJIaAa€ThCA 3 ABOX YaCTHH:

nepwa wacmuua — [loOymaoBa reoMeTpii MOJEKYIU 3 ypaxXyBaHHSIM CHUMETpIli y BHYTpIIIHIN
cuctemi KoopauHat (Z-matrix).

opyea wacmuna — PoO3paxyHOK TEpMOJIMHAMIYHHX TMapaMeTpiB peakilii Ta 3HaXOKCHHS
reoMeTpii Ta eHeprii 3aJaHOTo MEPEXiAHOTO CTaHY.

Tema Ta 3aBnaHHs IJis1 KypCcOBOi pOOOTH BUIAETHCS BUKJIAaueM Ha MPAKTHYHOMY 3aHATTI. B
paMKax BU3HAUY€HOI TeMU KypCOBOi poOOTH, HEOOX1THO BUKOHATH HACTYITHI 3a1a4i:

Yactura 1

1.1 BuzHauuTH €1eMEeHTIB CUMETPIl MOJIEKYJIH, BUXOIA4YH 3 33JJaHO1 TOUKOBOI IPYIU CUMETPII;


http://www.worldscibooks.com/physics/6988.html
http://en.wikipedia.org/wiki/World_Scientific
http://orgchem.xtf.kpi.ua/compchem/
http://orgchem.xtf.kpi.ua/files/Gaussian_09_ReferenceManual.pdf

1.2Tlo6ynyBaT TPUBUMIPHY MOJEIb MOJEKYJIM Yy CHCTEMI BHYTPINIHIX KOOPJWHAT,
CIIUPAOYHCH HA BU3HAYCHI €JIEMEHTH CUMETPii Ta BUKOPUCTOBYIOUH 3aaHUI CTaHAAPTHUN
dbopmart 3amnucy;

Yactuna 2

2.1 Buxoasun 3 3amaHoi TeoMeTpii MepexiJHOro CTaHy 3 BpPaxyBaHHSAM HOTO CHUMETPIi,
3alpOIIOHYBATH CXEMY peakilii (MpoIecy), BU3HAYUTH MIHIMYMH;

2.2 IloOynyBaT TeOMETpil0 MEPEeXiAHOTO CTaHy 3 33JaHOI0 CHMETPIEI0 Yy BHYTPIIIHIX
KOOpJIMHATaX (BUKOPUCTOBYIOYH JIOCB1 3400y THH TTpH BUKOHaHHI niepinoi yactuau KP)

2.3 OnTuMizyBaTU TEOMETPi0 3 M 2.2, IK MEpeXiTHUM CTaH y MporpamMi Jjsi KBaHTOBO-
ximMiuHUX po3paxyHkiB (Gaussian09);

2.4 TlpoanamizyBaTH pe3yibTaTH PO3paxyHKY 1.2.3, B TOMY YHUCIi ONTHMIi30BaHy T€OMETPIIO,
KIJIBKICTB Ta XapakTep YSIBHUX KOJIUBATBHUX MO/I;

2.5 BpaxoBytouu 1. 2.1 Ta aHamni3 KOIMBAIGHUX MOA 1 2.4 MOOYyAyBaTH reoMeTpii MiHIMyMiB
(MIHIMYMY)

2.6 OnTumizyBatu reomeTpii 3 m 2.5, Ik MIHIMYMHU Yy mporpami IJisi KBaHTOBO-XIMIYHHX
po3paxyHkiB (Gaussian(9);

2.7 BuzHauuTH €HEpPreTUyHl NapaMeTpu MepexigHoro craHy, Ta MiHiMyMmiB. I[loOyayBatu
eHepreTuuHy aiarpamy. CopMyIIroBaTH BUCHOBKHU.

2.8 OdopmMuTH TOSICHIOBAIBHY 3aIMUCKY /10 KYPCOBOI poOOTH

OcHoBHY iH(pOpMAIlitO Ta 3HAHHS HEOOXIIHI JIJISi BUPIIIICHHS BUIIIEBKA3aHUX 3aJ1a4, CTYJACHTH
OTPUMYIOTh HAa NPAKTUYHHX 3aHATTAX 3 Kypcy «MojemtoBaHHS XiMIKO-TEXHOJIOTIYHUX
MPOIIECIB 1 KOMITFOTEPHOT XiMii»

CamocriiiHa po0oTa cTyeHTa

CamocTiiiHa po0OTa OKPEMOIO CKJIAIOBOI0 HABUYAIBHUM IUIAHOM HE TMepefdadeHHs 1 €
YaCTHHOIO BUKOHAHHS KYpCOBOI pOOOTH.

IMosiTNKA TAa KOHTPOJIb
6. IlosiTMka HAaBYAJIBHOI JUCUMILTIHU (OCBITHHOI0 KOMIIOHEHTA)

[Topsiiok BUKOHAaHHS Ta 3aXUCTy KypcoBOi poOOTH

CTyIeHT BUKOHY€E KypCOBY pOOOTY CaMOCTIHHO.

JleMOHCTpaIlisi MOTOYHHUX Pe3yNIbTaTiB, 00rOBOPEHHS MUTAHb IO pOOOTI Ta iH. BiIOyBAa€THCS
B yac KOHCYNbTalii BUKJIagada a00 NpH HAIBHOCTI BIIBHOTO dYacy 3a PpO3KIAaI0M
HNPaKTHYHUX 3aHSATh.

Jlns  3aXxWcTy CTYIEHT IMONEpEeIHbO Hajgae OQOpPMIICHY TMOSICHIOBAIBHY 3alUCKY Y
esiekrpoHHOMY BuUTIsil (.pdf abo .doc — aiiin), a Takok A0/a€ aKTyanbHI BXi/IHI Ta BUX1JIHI
¢aitnu BUKOpHUCTaHI IPU KBAHTOBO-XIMIYHUX PO3paxyHKax ab0 BKa3ye iX po3TallyBaHHS
MIpHU pO3paxyHKY Ha BiIaJIeHOMY cepBepi. B mpoiieci 3axucTy nepeBipseTbesi reoMeTpil 11



YacTMHU | Ta YacTUHH 2, a PO3MIISIAIOTHCS KOJMMBAJIBHI MOJIU MEPEXiTHOTO CTaHy Ta
oJlepKaHi €eHePreTUYHI apaMeTpH.

[Ipu BUKOHAHHI KypCOBOi poOOTH HEOOXIAHO JOTPUMYBATUCH Tpadiky HaBeIeHOMY B 1.3
oro crwiadycy. 3a momanns [13 Ha po3riIs T micisi BCTAHOBIEHOTO TEPMiHY 0€3 MOBaKHUX
npuyurH, a00 HEBUKOHAHHA IHIIUX KaJCHJApHUX BUMOI, MaKCUMalbHMM Oan 3a poboTy
3HIKYETHCS : -1 Oanu 3a KO’KeH HACTYMHHM THKJIEHB Micis (aje He Oinpiie - 5 6aniB).
HecBoeuacHi 3axucT 1 BHKOHaHHS poOOTH 0€3 MOBWKHOI MPUYMHHU MITPadyIOTHCS
BIJIMOBITHO JI0 MPABWJI MPU3HAYCHHS 3a0X0UYBAJIbHUX Ta IMTpadHUX OaiB.

[TomiTuka nemiaifHiB Ta mepeckiaaHb: BU3HAYaeThes M. 8 [lomokeHHsI Mpo MOTOYHUMH,
KaJeHJAapHUH Ta CEeMEeCTpPOBHM KOHTpoJib pe3ynbTariB HaBuyaHHs B KIII im. Irops
CikopchKOTo

[TomiTuka WOAO akajeMiyHOl AOOPOYECHOCTI: BU3HAYAETHCS TOJITUKOK aKaJAeMIdYHOl
YECHOCTI Ta 1HIIMMU MOJ0KEeHHSIMU KoieKCy YecTi yHIBepCUTETY.

Buy KOHTPOJIIO T2 pEHTHHIOBA CHCTEMA OLIHIOBAHHS pe3y./bTaTiB HaB4aHHs (PCO)

Bunum KOHTpONIIO BCTAHOBIIOIOTHCS BIANOBIIHO 10 IlonokeHHS MNpo MOTOYHMIA,
KaJeHJAapHUH Ta CEMeCTpPOBUH KOHTpoJb pe3yibTariB HaBuaHHs B KIII im. Irops
CikopchKOro:

PeliTuHT cTyAeHTa 3 TUCHUILIIHU CKIAIa€ThCs 3 OaiB:

1) ctapToBa ckiazoBa;

2) 3aXHCT KypcoBOi po0oTH;

CucreMa peTHHrOBUX (BaroBux) OaiB Ta KpUTEPil OLIIHIOBAHHS

1. CraproBa ckinanoBa

Baroswii 6ain - 70. CkiaioBi CTapTOBOI CKJIaI0BOI:

1.1 JoTtpumaHHs BUMOT KaJeHIApHOTO TUIaHy - 5 Oanise

[Tpu HeBHKOHAHHI KaJleHAapHUX BUMOT, MAKCUMaJIbHUM 0ai 3a poOOTy 3HMXKYEThCS : -1
0anu 3a KOKEH HACTYITHUHN THKJIEHb TICIs

1.2 Tlepia yactunu podotu — 20 banie

19-20 6aniB: BHyTpinTHi KOOpAWHATH MOJIEKYJIH 3a/1aHi TPABUIHHO, BiIXUIICHHS BiJl
3a/1aHo1 cCUMETpii BiicyTHI. MOXIIHMBI HE3HAYHI BiXUIJICHHS BiJl CTAaHJIAPTHOTO 33aHOTO
dbopmaTy npeacTaBiIeHHs BHYTPIIIHIX KOOPAUHAT a00 He3HAYHI BIIXUJICHHS CTaHIapTHUX
JIOBXKMH 3B’5I3KiB Ta BaJICHTHUX KYTIB;

15-18 GaniB: BHyTpilHI KOOpAWHATH MOJIEKYJIH 3a/1aHl MPAaBUIHHO, BIAXUICHHS BiJ
3a/1aHO1 CUMETPi1 MiHIMaJIbHI (MPUCYTHS OLIBIIICTh €IEMEHTIB CUMETpii). BinxuneHHus Bija
CTaHJAPTHOTO 3a/1aHOTO (pOpMaTy MpenCTaBICHHS BHYTPIIIHIX KOOPAUHAT Ta/abo
BIIXWJICHHS CTAHJAPTHUX JIOBXKHH 3B’ A3KIB Ta BaJICHTHUX KYTIB 32 YMOBH BiJICYTHOCTI
BIIXWUJICHb Y CUMETDIi;

7-14 GaniB: ['eomeTpist cxoka Ha 3aJaHy, ajie € CYTTEBI BIAXUICHHS BiJ 3aJ]aHOI CUMETPil
(MpUCYTHI MIHIMYM €JIEMEHTIB CUMETPI1);

0-6 GauniB: ["'eoMeTpist CyTTEBO BiAPI3HAETHCS, BIIICYTHI €IEMEHTH CUMETpii. 3aBIaHHs HE
BUKOHAHO YW BUKOHAHO HEKOPEKTHO.

1.3 Ipyra yactura pobotu — 40 6anis



38-40 6auniB: [IpaBriIbHO 3HAKIEHO T€OMETPIi MIHIMYMIB Ta MEPEXiTHOTO CTaHy, CUMETPIs
BiJIMIOBIIa€ 3a/1aHiii, KOJTUBAHHS ySIBHOT MOJIU JJISI TIEPEXiTHOTO CTaHY BiIOBia€E
3aJlaHOMY Tiporiecy. MoK/IMBiI HE3HaYHI IIOMWIKH Y BU3HAYCHHI €HEPTeTUIHHX
XapaKTEPUCTHUK MPOIIECY Ta MOOYI0BI EHEPTETUYHOI Aiarpamu;

30-37 6anis: [IpaBunbHO 3HalIEH] reOMETpPil MiHIMYMIB Ta MEPEXiTHOTO CTaHY, CUMETPIs
NIEPEXiTHOTO CTaHy HECYTTEBO BiPi3HAETHCS, YSIBHA KOJIHMBAJIbHA MOJA BUTJISIAE
ni103pino. AGO CyTTEBI MOMUIIKM y BU3HAYCHHI €HEPTETHUYHUX XapaKTEPUCTUK MPOLIECY;
20-29 GaniB: HenpaBuiapHO 3HalIEHO TeOMETPii MiHIMYMIB 200 HENIPaBHIIBHO 3HalAcHA
TeOMETpisl IePeXiTHOTO CTaHy, KOJIMBaHHS HE BIAMOBIAAIOTH 3aiaHoMY Tiporiecy. CyTTeBi
MOMWJIKH Y BUSHAUEHHI EHEPTeTUIHNX XapaKTEPUCTHUK MTPOIIECY;

7-19 GaniB: Po3paxyHku mpoBe€HO, OHAK HA 3HAWICHO MPAaBWIbHI YM CXO0XK1 T€OMETpPii
MiHIMYMIB Ta MEPEXiTHOTO CTaHy;

0-6 GauniB: HasBHI eBHI (hparMeHTH PO3PaXyKiB.

1.4 SIxicth ohopMiIeHHS Ta MOBHOTA MOoAaHHs 1HpopMarii - 5 bazie

Bceroro: 70 6anis

2. 3axuct pobotH

Baroswuii 6an — 30.

CKI1asioBi 3aXUCTYy:

CryniHb BOJIOJIHHS TCOPETUIHUM Matepiajaom — /0 oanis

SkicTh BIAMOBIICH HAa MUTaHHS Ta BMIHHS 3aXUILATH CBOIO NYMKY — 20 6anis

IITpadHui Ta 3a0x04yBanbHi 0aan
HTpadHi 6aau 3HIMAIOTCHSI:

3a HEeCBO€YACHY 37a4y 3aBAaHHs a00 HEBUKOHAHHS 1HIINX KaJleHAapHUX BUMOT (0e3
MMOBaYKHOT IPUYMHM) 3HIMAETHCS - 1 Oai 3a KO)KEH HACTYITHUM THXKIEHD MiCIIS
BHU3HAYCHOI 1atu (ane He Oubiie 5 6anis).

3a0x0uyBasibHI 0adu J0AAIOTHCS :

3a mpoBeJeHHs JITepaTypHOIo NOLIYKY 11040 33JJaHOr0 MPOLeCy, IPU BUPILIEHHI
HETPUBIATHHUX MPOOJIEM, III0 MOXKYTh BUHUKATH MPY BUKOHAHHI APYTOl YACTHHH —
maxkcumym 5 6ania.

Po3paxynox mkanu (R) peitunry

Cyma BaroBux 0ajiB KOHTPOJBHHUX 3aXO/(IB IPOTITOM CEMECTPY CKJIAJaeThes 31
CTapTOBOIO peUTHHTY Rer

OIlIHKA 3a 3aXUCT poOoTH R3 .

3arajbHui peTuHT ctyaeHTa: Rkp=Rcr + R3
MaxkcumarnpHe 3Ha4eHHs CTapToBOi mKanu Rer =70 6amis.
MaxkcumanbsHe 3HaueHHs 3axucty Rz =30 Oais.

Bcworo Rxp = 70 + 30 = 100 Oauis.



Tabmutis BiMOBITHOCTI PEUTHHTOBUX OaJIiB OI[iIHKAM 33 YHIBEPCUTETCHKOIO MIKAJIOK:

KinpkicTs OaiiB Oriaka
100-95 BigminaO
94-85 Hyxe noope
84-75 Ho6pe

74-65 3a10BUIBHO
64-60 JlocTaTHBO
Mene 60

He BukoHaHi yMOBH He somymieso
JOIYCKY

8. JlonarkoBa indopmailisi 3 1TMCHUITIHU (OCBITHBOTO KOMIIOHEHTA)

[Ipuxnan odopmieHHs KypcoBoi poOoTu 3HaxoauTbes Ha caiti kapeapu OX ta TOP 3a
nocuwitanusaM http://orechem.xtf kpi.ua/files/Comp Chem KR Sample.pdf.

Cxuaneno ac. kad. OX ta TOP, kannunar ximivaux Hayk, ["aiinait Onexcanap BacuiboBuy
npod. kad. OX ta TOP, nokTop XimiuyHUX HayK, Tpodecop, PokiH AHAPIH APTYypOBUY

YxBaneno kapeaporo OX ta TOP (mpotokon Ne 14 Bix 27.06.2025)

NoropgxeHo MeToanuyHow Komicieto dakynbTeTy (Nnpotokon Ne 10 Big 26.06.2025 p.)


http://orgchem.xtf.kpi.ua/files/Comp_Chem_KR_Sample.pdf
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