MHWHOBPHAYKU POCCUN

beneparbHOE TOCYAAPCTBEHHOE OO0 KETHOE

00pa3oBaTeNbHOE YUPEXKIEHUE BBICILIET0 00pa3oBaHUs

«Kazanckuil HanmmoHaIBLHBIIA UCCIIEA0BATEILCKHUHT

TEXHOJIOTUYECKUM YHUBEPCUTET»
(®I'bOY BO «KHUTVY»)

YTBEP/XKIAIO

ITpopexTop no yuebHol paboTte
JIIII. CynranoBa
«07» urons 2021 r.

Pabouas nporpaMmmMma gucuuniinHbl B BUAE 3NEKTPOHHOrO AOKYMEHTa BbIrpy>XeHa 13

MH(*)OpMaLlVIOHHOVI CUCTEMbI ynpaBlieHUA YHUBEPCUTETOM U COOTBETCTBYET

opurnHany

MpocTas anekTpoHHasa noanwuce, ID nognuen: 1060
Moanwucan MpopekTop no y4ebHon pabote [.LU. CyntaHoBa

[ata 07.06.2021

PABOYASA TPOI'PAMMA

o auciummiae «OBIIHASI U HEOPI'TAHUYECKASI XUMMUS»

Hanpasienve noarotToBku: 18.03.01 XumMuueckas TEXHOJIOTUA

[Tpodus: XuMHu4ecKasi TEXHOJIOTHUSI CHHTETHUECKUX OMOJIOTHYECKU
AKTHUBHBIX BEILIECTB, XUMUKO-(PapMalleBTUYECKUX MTPENapaToB U
KOCMETHYECKUX CPEJICTB

KBanuduxanus seimyckHuka: bakanasp

®dopma 00yueHus: 3aoyHas
HNucturyr: NHcTuTyT nosimmepos
dakynbTeT: @DakynbTeT TEXHOJIOTUHU MONU(PYHKIIMOHAIBHBIX MaTEpUAJIOB
Kadenpa-pazpaboruuk: Heoprannueckoit xumun umenu npodeccopa H.C. Axmerona
Kypc; cemectp 1;1,2,3

Bun Harpysku Yacel 3a4éTHBIE €TUHUIIBI
Jlexnms 10 0,28
JlaboparopHast pabota 28 0,78
KoHTposb camocTosITenbHON paboThl 8 0,22
CamocrosiTenbHas paboTa 332 9,22
®opma arrectaunu: KonrponbHas pabora (2 cem, 3 18 0,5
cem),
Dk3ameH (2 cem, 3 cem)

Bcero 396 11

Kazans, 2021




Pabouas mporpamma coctaBieHa ¢ y4yérom TpeOoBaHuii denepasbHOTO TOCYIApCTBEHHOTO
oOpasoBarenbHOro cranjgapta (mpuka3z Ne 922 ot 07.08.2020) mo mampasienuto moaroroBku 18.03.01
XUMHUYECKasi TEXHOJOTUS Ui Npopuiast «XUMHYECKas TEXHOJIOTHS CHUHTETHYECKUX OUOJIOTHYECKU
AKTUBHBIX BEIIECTB, XUMHKO-(QapMalleBTUYECKUX MpEenaparoB M KOCMETUYECKUX CPEICTB » Ha
OCHOBaHUM y4eOHBIX IJIaHOB HaOopa oOyvarommxcs 2021 roza.

Pa3paboTunk nporpaMmsi:

JloueHT A.H. Macnuit
JoueHt E.E. Crapoay6ery
COTJACOBAHO

Pabouas mporpamma paccMoTpeHa U 000peHa Ha 3acemannu HeopraHW4ecKkobl XMMHUU HUMEHU
npodeccopa H.C. AxmeroBa, mpotokon ot 21.05.2021 r. Ne 6.
3aBenytrommii kageapoit  Coznacoséano A.M. Ky3HeroB

YTBEPXKXJIAEHO
Havansnuk nenrpa YMI] Ymeepiwcoaro JILA. Kuraepa



1. Ilesin ocBOeHUsI AUCHMUIIIMHBI

[lenssmMu ocBOEHUS AUCHUILIUHBI «OO01ast U HEOPraHUUYECKask XUMUS» SIBIISIOTCA:
a) hopmupoBanue GyHIAMEHTAIBHOW CUCTEMbI XMMUYECKUX 3HAHUN O B3aUMOCBSI3H MEXK]y CTPOCHUEM
BEIIECTBA U €0 XMMUYECKHMH CBONCTBaMH,
0) o0y4eHue criocobaMm MPUMEHEHHsI KBAHTOBO-MEXaHUUECKUX, CTPYKTYPHBIX, TEPMOJAUHAMUYECKUX U
KMHETHUYECKUX MPEJCTaBICHUN 111 O0ObACHEHMS U MPEACKa3aHNUs OCHOBHBIX 3aKOHOMEPHOCTEH
IIPOTEKAHU XUMUYECKHUX PEAKLIUN,
B) PacKpbITHE CYIIHOCTH IIPOLIECCOB, IPOUCXOIALIMX B X0J1€ XUMUUYECKUX IPEBPALICHUN BEILECTB,
B) pa3BUTHE UHTEUIEKTYaJIbHBIX BO3MOKHOCTEM M CTUJISI MBILIIEHUS CTYAEHTOB Yepe3 JEMOHCTPALUIO
POJIM XMMHHU B TIO3HAHUM 3aKOHOB ITPUPOJIbI U MATEPUANIbHOM XKU3HHU OOLIECTBA, B PELICHUH INT00AIbHBIX
po0JIeM YeoBeYeCTBa: KyJIbTYphl, HAYKH, UCTOPHH, 00YCIOBICHHOCTH Pa3BUTUSI XUMUYECKON HAyKH
OTpeOHOCTSAMU NTPOU3BOACTBA U ObITA.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl
Huctummaa «OO0mass ¥ HeopraHW4YecKass XUMHsS» OTHOCUTCA K oOsizarenpHON uyactu OOIl u
dbopmupyer y obyuarouuxcs mo npoduno «XuMHYecKas TEXHOJOTHSI CUHTETHUYECKUX OHOJIOTHYECKU
AKTUBHBIX BEIIECTB, XMUMHKO-(DapManeBTUYCCKUX IPENapaToB W KOCMETHYECKHX CPEJICTB » HaOop
3HaHUM, YMEHUI, HABBIKOB U KOMIIETEHIIUH.
st ycnemHoro ocBOeHUsI AUCHUIUTHHBL «O0111as 1 HeOpraHuueckass XuMus» o0yJarouuics 1mo
HarpaBieHuto 1noarotoBku 18.03.01 «Xumuueckas TEXHOJOTUsS» JOJKEH OCBOUTH MaTepual
MPEAIIECTBYIOIMMX JTUCIUTIINH:
1. IlpenmiecTBYIOMIMX JUCIMUILTAH HET
Huctumumaa «OO0miasi ¥ HeopraHudeckas XUMHs» SBISETCS MPEIIISCTBYIONICH M HEoOXoamma
JUISl YCIIEUTHOTO OCBOEHMSI OCIEAYIOIIMX JUCHUILIINH:
. AHanmUTUYECKast XUMUA U (PU3UKO-XUMUYECKUE METObI aHATTU3a
. bezonacHOCTb )KU3HEACATEIBHOCTH
. BBenienue B crieniuaabHOCTD
. Konmnounnasa xumus
. MopaenupoBaHrue XMMHUKO-TEXHOJIOTUYECKHUX TTPOIIECCOB
. O01mas xumMudeckast TeXHOJIOTHS
. Opranudeckasi XuMust
. [IpousBocTBEHHAs MpaKTUKa (MIPEeIIUILIOMHAs MPAKTUKA, B TOM YUCIIE HAyYHO-
uccaeaoBarenbekas padboTa)
9. [IpousBoacTBEHHAs MpPaKTUKA (TEXHOJIOTHYECKas (TIPOEKTHO-TEXHOJIOTHYECKast) MPaKTHKa)
10. IMporecce n anmapaTbl XAMHYECKONH TEXHOIOTUN
11. TexHuueckas TEpMOAMHAMHKA U TEIIIOTEXHHUKA
12. Yaebnas npakTrka (0O3HaAKOMHUTEIbHAS TPAKTHUKA)

ONOOOTE WN B

3. Komnerennuu odyuyarwmierocsi, popMupyemMbie B pe3yabTaTe 0CBOCHHS THCIIATITHHBI

OIIK-1 Cnoco0eH n3y4aTh, aHATU3HPOBATh, HCIIOIb30BATH MEXaHU3MbI XMMHYECKHX PeaKIHii, IPOUCXOASAIINX B
TeXHOJIOTHYeCKHX MpoLeccax U OKpPYy:KaloleM MUpe, OCHOBBIBAsSICh HA 3HAHUSIX O CTPOEHMHU BelllecTBa, IpUpoIe
XHMHYECKOH CBSI3M U CBOMCTBAX PAa3JIMYHBIX KJIACCOB XMMHYECKHX 3JIEMEHTOB, COeNHEHNI, BelleCTB 1 MAaTEpHAJIOB
OIIK-1.1. 3HaeT TeopeTHIeCKrUEe OCHOBBI XMMHUH, IPUHIIAIIEI CTPOCHHUS BEIIECTBA, OCHOBHI KITaCCH(DHUKAITIY COCTUHEHUH,
CIOCOOBI IOMYYEHUSI M XUMUYECKHE CBOWCTBA COSTUHEHH, OCHOBHBIE MEXaHU3MbI MPOTEKAHMS XUMHUUECKHUX PEaKIIHid,
OCHOBHBIE 3aKOHBI ¥ COOTHOIICHHS (PU3MUECKON XUMHUU, OCHOBHBIC 3aKOHBI TEPMOJIMHAMHUKY TTOBEPXHOCTHBIX SIBJICHHH,
CBOICTBa IUCIIEPCHBIX CUCTEM, METO/IbI HCCIIEI0BAHUS MOBEPXHOCTHBIX SIBJICHUM U AUCTIEPCHBIX CUCTEM

OIIK-1.2. YMmeer ncnoib30BaTh XUMUYECKUE 3aKOHBI, CIPABOYHbIE IaHHBIE U KOJIMYECTBEHHbIE COOTHOLIEHHS B
XUMHYECKHUX PEAKIISIX JIIs pelIeHus MPOopeCCHOHATBHBIX 33134, IPOTHO3UPOBATh BIHSHUC PA3IMYHBIX ()aKTOPOB HA
paBHOBECHE, COCTABIISATh KHHETUYECKUE YPABHEHUS, KIIACCH(DUITUPOBATH dJICKTPOIBI U JICKTPOXUMHUYCCKHE [CTIH,
MIPOBOANTD PACUETHI C UCTIOIH30BAHUEM OCHOBHBIX COOTHOIICHUN TEPMOJAMHAMUKH ITOBEPXHOCTHBIX SIBICHUH M pacdeThl
OCHOBHBIX XapaKTEPUCTHK JTUCIIEPCHBIX CHCTEM

OIIK-1.3. Bnaneer HaBbIKAaMH OMTHUCAHHS CBOKMCTB MPOCTHIX M CIIOMHBIX BEIIECTB HA OCHOBE 3JICKTPOHHOTO CTPOCHUS,



JKCIIEPUMEHTAITLHBIMHA HABBIKAMH OTIpEACIICHUST PU3NIECKUX U XUMHIECKUX CBOMCTB COCIMHEHUH, YCTAHOBIICHUS
CTPYKTYPhI COeIMHEHU, HABBIKAMH PEIICHUS TUTIOBBIX 32/1a4 B 00JaCTH XUMHUECKON TePMOJAMHAMUKH, (ha30BbIX
paBHOBeCH U (a30BBIX MEPEXOIOB, IEKTPOXUMHH, XUMHIECKON KHHETHKH

OIIK-2 CnocofeH ucnojib30BaTh MaTeMaTU4YecKue, pusndeckue, PU3NKo-XUMHYECKHe, XUMHUYEeCKHe METOAbI /s
peuleHus 32124 NPodecCHOHAIBLHOM 1eTeJIbHOCTH

OIIK-2.1. 3naet ocHOBHI TU(HEPEHINMATHHOTO  HHTETPATBHOTO UCUYUCIICHUS, TU(PepeHIMATBHBIX YPABHECHUH, TCOPUU
BEPOSATHOCTEH M MATEMAaTUYCCKOM CTATUCTHKH, TCXHHUECKUE U TIPOTPAMMHBIC CPEJICTBA peaiu3aliii HHPOPMAITHOHHBIX
TEXHOJIOTHH, (PM3NIEeCKHEe OCHOBBI MEXaHUKH, (PH3UKH KOJIeOAHUN U BOJIH, SJICKTPUIECTBA U MarHETH3Ma,
3IEKTPOIMHAMHUKH, CTATHCTHYECKOW (PU3UKU M TEPMOINHAMHUKH, OCHOBBI XMMHH, IIPHHIIUIIBI CTPOCHUS BEIIECTBA, OCHOBEI
KJIaccu(UKaINK COCTMHECHUI, OCHOBHBIE MEXaHU3MBI IPOTEKAHNS XUMHUECKUX PEaKINi, OCHOBHBIC 3aKOHBI
TEPMOJINHAMHKH

OIIK-2.2. YMeeT npoBoaAuTh aHAU3 (YHKIUH, pEIIaTh OCHOBHBIC 3a/1a4H TCOPHU BEPOSTHOCTU M MATEMATHICCKOM
CTaTUCTHKH, PEIIaTh YPaBHEHUS U CUCTEMBI (D HepeHINANBHBIX YPAaBHCHHH, pa00TaTh B KAUECTBE MOJIH30BATEIS
MEPCOHANBHOTO KOMIBIOTEPA, UCTIOIH30BATh YUCICHHBIE METOBI IS PEIICHUS MaTeMAaTHUECKUX 3a/1a4, UCIIOIb30BaTh
SI3BIKM Ml CUCTEMBI [TPOTPAaMMHUPOBAHHSI, UCIIOJIb30BaTh (DU3MUYCCKHE 3aKOHBI, XUMHYCCKHIE 3aKOHbBI, TCPMOAUHAMHYCCKHE
CIpaBOYHBIC TaHHBIC, PE3YIBTATH (PU3UKO-XUMHICCKOTO IKCIIEPHUMEHTA

OIIK-2.3. Brageer HaBBIKAMH HCIOJIH30BaHUS MAaTEMaTHUCCKOTO aImapara, HaBRIKAMH TIOMCKa 1 0OMeHa HHpOopManueii B
TII00ANBHBIX U JOKATBHBIX KOMITBIOTEPHBIX CETAX, TEXHHYSCKIMH U MPOTPAMMHBIMH CPEICTBaMH 3aIUTH HH)OPMAIIHH,
TpoBeneHUs (PU3UYECKIX H3MEPEHHUN, KOPPEKTHON OIEHKH IOTPEITHOCTEH, IIPOBECHUS AUCIICPCHOTO aHAIM3a U CHHTE3a,
JKCIICPUMCHTAIBHBIMUA HAaBBIKAMU ONPEACICHUS HU3UUICSCKUAX U XUMHUUCCKUX CBOUCTB COCIMHCHUMN, YCTAHOBICHHS

CTPYKTYPbI COC}II/IHCHHﬁ, HaBbIKaMH PpCIICHUA TUIIOBLIX 3aJa4 B 00J1aCTH XUMHAYECKOM TCPMOJUHAMUKHA

B pesyabTare 0cBOCHUSI JUCHHUILUINHBI 00Y4AaI0IIHIICS T0JIKEH

3Harn:

- OCHOBHBIC SaKOHOMCpHOCTI/I HpOTeKaHI/Ifl XUMHUYCCKUX npoueccma;

- CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COECIUHEHUN.

- OCHOBHBIEC XUMHYECKHE 3aKOHEI

YMmerThb:

- OIIUCBIBATH CBOfICTBa HGOpFaHHqGCKHX BCHICCTB U UX HpI/IMeHeHI/Ie Ha OCHOBE KBAHTOBO-
MEXaHUYECKUX, CTPYKTYPHBIX, TEPMOJMHAMUYECKUX U KUHETUUECKHUX MPEACTABICHHUII;

- OLIEHUBATh BO3MOXHOCTb U YCIIOBUSI POTEKAHUSI XUMHUECKUX MPOIECCOB;

- OHpeI[eJ'ISITB TepMOHI/IHaMI/I‘—IeCKI/Ie XapaKTepI/ICTI/IKI/I XUMHUYCCKUX peaKuHﬁ 1 KOHCTAHTHBI paBHOBeCI/ISI
- HpI/IMeHﬂTB OCHOBHBIC XUMHNYCECKHE 3aKOHBI, TepMOJII/IHaMI/I‘IeCKI/Ie cnpaBqume JOAaHHBIC N
KOJIMYECTBEHHBIC COOTHOIIEHUS HEOPTaHUYECKOW XUMHH sl pEIIeHUs TPO(EeCCHOHATBHBIX 3a71a4;

- pacCUMTHIBATh TEPMOJUHAMUYECKHUE XapaKTEPUCTUKHU MPOIIECCOB i1 000CHOBAHUS TEXHOJIOTHIECKHIX
ICIIOYCK HOqueHHH HeopraHquCKnx BCUICCTB,

- 06OCHOBI)IBaTB HpI/IHHI/IHBI HOHy‘IeHI/ISI HeOpFaHI/ILIeCKI/IX BCIIICCTB

Baanern:

- HAaBBIKaMH 06paI_L[eHI/I$I C XUMHNYCCKHUM BCIICCTBOM C CO6JHOI[CHI/IQM HpaBI/IH TCXHUKHAU 6€3OHaCHOCTI/I N

- HaBBIKaMU O0(hOpMIICHHUS OTYETA 110 JIAOOPATOPHBIM paboTam



- HaBbIKaMU CaMOCTOSITENIbHOM paboThI ¢ pa3IUYHBIMU HH(GOPMALIMOHHBIMU HCTOYHUKAMHU (Ha

OyMa)XHBIX ¥ SJICKTPOHHBIX HOCUTEIISAX, B TOM YHCIE, Cpebl Internet) 00 OTACTBHBIX ONPEACTICHUSX,

MOHATHUAX U TCPMHUHAX I 00BACHEHHUS UX IMPUMCHCHUA B IPAKTUYICCKUX CUTYyaAllUAX; PCUICHUA

TECOPCTUUCCKUX U MMPAKTHUYCCKUX THIIOBBIX U CUCTEMHBIX 3a/lad, CBA3aHHBIX C HpO(beCCHOHaHBHOﬁ

JACATCIIBHOCTBIO

- HaBbIKaMU BBIITOJIHCHUA OCHOBHBIX XMMHYCCKHUX onepaum”l

4. CTPYKTYpa M cofiep:KaHue TUCHUIIIHHbI

OO6mias TpyA0EMKOCTh TUCHMILUIUMHBI cocTaBisieT 11 3aueTHbIX equHul, 396 yacos.

Bunpl yueGHOI paboThI (B yacax) OreHOYHbIE
cpeacTBa A
Ne Paznen Ceme- N TaGopa- TPOBEACHIA
n/m JTUCLMITITAHBI CTp Jlexmus PaKTHHCCKHIC abopa KCP CPC Tekymen 1
3aHATHUAL TOpHBIC TIPOMEXKY-
TOYHOH
aTTeCTalllu
1 2 3 4 5 6 7 8 9
1 BBenenue B 1 2 7 Tect
XUMHIO
Hroro no 1 2 7
ceMecTpy
OO0mas XuMus KonTtponbHas
pabora;
1. 2 4 16 4 174 JlaGopaTtopHas
pabora;
OK3aMeH
Hroro mo Kontpoabsnas
cemectpy 2 4 16 4 174 padora,
IK3aMeH
Heopranunueckas KonTtponsHas
XUMHS paborta;
1. 3 4 12 4 151 JlabopatopHas
paborta;
DK3aMeH
Hroro mo KounrpoabHas
cemecTpy 3 4 12 4 151 padora,
IK3aMeH
5. ConeprxaHue JeKIIMOHHBIX 3aHATHI 110 TeMaM
Ne MupukaTopsl
. /_n Paznen aucuurmHb Yacer Tema JeKIIMOHHOTO 3aHATHUS JIOCTHYKCHUS
KOMIETCHITHA
1 2 3 4 5

1. | Beenenue B XUMUIO 2 Beenenue B xumutro. Knaccer OIIK-1.1
HEOPraHUYECKUX COCIUHEHHH. OIlK-2.1

2. | O6mas xumus 2 Crpoenue aToma, OIlK-1.1
MEePUOANYECKUNA 3aKOH U OIlK-2.1
XUMHUYECKas CBA3b.

3. 2 XuMuyeckas TepMOAMHAMHUKA, OIIK-1.1
XMMUYECKOE PaBHOBECHE, OIlK-2.1
pacTBOpbI

4. | Heopranmueckast XUMHS 2 KucnorHo-ocHOBHBIE CBOMCTBA OIIK-1.1
COEIUHEHU s-, P- u d-s;ementoB | OITK-2.1

5. 2 OKHUCJIUTEIHHO- OIlK-1.1
BOCCTAHOBHTEIJIFHBIE CBOHCTBA OIlK-2.1
COEIMHEHUH S-, P- U d-2JIEMEHTOB

BCET'O 10

6. ConeprxaHue NPaAKTHYECKUX/CeMUHAPCKUX 3aHSITHI




[TpoBeneHue MPakKTHYECKUX/CEMHUHAPCKUX 3aHATHIA HE NMPETyCMOTPEHO YIEOHBIM TIIAHOM

7. CoapepxaHue JJa0OPATOPHBIX 3aHATHI

Mungukaro
pBI
Ne Pasnen nucouniaHb Yacer Tema 3ansaTHA JOCTHAEH
n/m ns
KOMIIETEHI]
20y
1 2 3 4 6
1. | O6mas xumus 6 Omnpenenenne TemwioTs rugpatanuu comn | OIIK-1.2
OIIK-1.3
OIIK-2.2
OIIK-2.3
2. 5 IIpuroToBneHue pacTBOPOB 3aJaHHBIX OIIK-1.2
KOHIIEHTpaIi OIIK-1.3
OIIK-2.2
OIIK-2.3
3. 5 XuMuYeckoe paBHOBECHE B PACTBOPAX OIIK-1.2
OIIK-1.3
OIIK-2.2
OIIK-2.3
4. | Heopranudeckasi XUMHs 4 Peaxmun runponmsza OIIK-1.2
OIIK-1.3
OIIK-2.2
OIIK-2.3
5. 4 KucnoTHo-oCcHOBHBIE CBOHCTBA OIIK-1.2
COCIMHEHUI S-, P- 1 d-3JIeMEHTOB OIIK-1.3
OIIK-2.2
OIIK-2.3
6. 4 OKUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE OIIK-1.2
CBOJICTBa COeAMHEHHH S-, P- 1 d- OIIK-1.3
3JIEMEHTOB OIIK-2.2
OIIK-2.3
BCEI'O 28
8. CamocrosiTesibHast padoTa
MNupukaTopsl
Ne TeMmbl, BBIHOCHMBIE Ha CAMOCTOSITENIbHYIO
Yacsl ®opma CPC JIOCTUKEHUS
n/m paboty
KOMITETEHIIMU
1 2 3 5 6
1. | OcHOBHBIE KJIAaCCHI HEOPTAHUIECMKHUX 7 HOArOTOBKA K TECTUPOBAHUIO OIlK-1.2
COETMHEHUI OIlK-1.3
OIlK-2.2
OIlK-2.3
2. | CtpoeHue aToma U MEPUOJMIECKUI 3aKOH 30 MOJITOTOBKA K KOHTPOJIBHOH padore, OIlK-1.2
HOJTrOTOBKA K TECTUPOBAHHUIO, OIIK-1.3
HMOJATrOTOBKA K K3aMEHY OIIK-2.2
OIIK-2.3
3. | Xumudeckas cBs3b 40 MOATOTOBKA K KOHTPOJILHOH pabore, OIIK-1.2
HNOJTrOTOBKA K TECTUPOBAHHUIO, OIIK-1.3
HOJATrOTOBKA K K3aMEHY OIIK-2.2
OIlK-2.3
4. | Xummdaeckasi TepMOANHAMHKA 40 MOJITOTOBKA K KOHTPOJIBHOH paboTe, OIlK-1.2
MOITOTOBKA K TabopaTopHOl pabore, OIIK-1.3
MOJITOTOBKA K TECTUPOBAHMIO, OIlK-2.2
MOJITOTOBKA K K3aMEHY OIlK-2.3
5. | Xumm4eckoe paBHOBECHE 30 MOJITOTOBKA K KOHTPOJIBHOM padore, OIlK-1.2
MOITOTOBKA K TabopaTopHoOi padore, OIIK-1.3
MTOJIrOTOBKA K TECTUPOBAHHMIO, OIIK-2.2
MOJATrOTOBKA K K3aMEHY OIlK-2.3
6. | CoiicTBa pacTBOpPOB 34 MOATOTOBKA K KOHTPOJILHOH pabore, OIIK-1.2
MOATOTOBKa K JJabopaTopHOii padoTe, OIIK-1.3
HNOJrOTOBKA K TECTUPOBAHHUIO, OIlK-2.2




MunukaTopsl
Ne Tembl, BEIHOCUMBIE HAa CAMOCTOSITENBHYIO
Yacer ®dopma CPC JIOCTIKEHUS
/11 paboty
KOMITCTEHIIHU
1 2 3 5 6
MOJITOTOBKA K K3aMEHY OIIK-2.3
7. | Peakmuu rumponmza 25 MOJITOTOBKA K KOHTPOJIBHOH padore, OIIK-1.2
MIOJITOTOBKA K JIAOOpaTopHOH padoTe, OIIK-1.3
MOJITOTOBKA K TECTUPOBAHHUIO, OIIK-2.2
MOJTOTOBKA K IK3aMEHY OIIK-2.3
8. | OxucIMTETFHO-BOCCTAHOBUTEIBHEIE 25 MOJITOTOBKA K KOHTPOJIBHOH padore, OIIK-1.2
peaxiuu MOATOTOBKa K JJabopaTopHOii padorTe, OIIK-1.3
MOJrOTOBKA K TECTUPOBAHHUIO, OIlK-2.2
MOJITOTOBKA K DK3aMEHY OIIK-2.3
9. | KoopauHanyoHHbIe cOeTUHEHHS 25 MOATOTOBKA K KOHTPOJILHOHU pabore, OIlK-1.2
MOJITOTOBKA K JIaOopaTopHOU paboTe, OIIK-1.3
MOJTrOTOBKA K TECTUPOBAHHUIO, OIlK-2.2
MTOJITOTOBKA K YK3aMEHY OIIK-2.3
10. | CgoiicTBa IPOCTHIX BEMIECTB S-, P- 1 d- 25 MOJITOTOBKA K KOHTPOJIBHOH padore, OIIK-1.2
JJIEMEHTOB MOJITOTOBKA K JIabopaTopHOH padoTe, OIIK-1.3
MOJITOTOBKA K TECTUPOBAHHUIO, OIlK-2.2
MIOJITOTOBKA K IK3aMCHY OI1IK-2.3
11. | KuciaoTHO-OCHOBHBIE CBOHCTBA 26 MOJITOTOBKA K KOHTPOJIBHOM padore, OIIK-1.2
COCIMHEHUH S-, P- B d-3JIeMEHTOB MOJITOTOBKA K JIabopaTopHOH padoTe, OIIK-1.3
MOJITOTOBKA K TECTUPOBAHHUIO, OIlK-2.2
MOJITOTOBKA K DK3aMEHY OIIK-2.3
12. | OKHCIUTENEHO-BOCCTAaHOBHUTEIBHBIC 25 MOJTrOTOBKA K KOHTPOJILHOMU pabore, OIlK-1.2
CBOICTBA COCTMHEHHH S-, P- U d-2J1eMEHTOB MOJrOTOBKa K JlabopaTtopHoii padoTe, OIlK-1.3
MOJITOTOBKA K TECTUPOBAHUIO, OIIK-2.2
MOJITOTOBKA K DK3aMEHY OIIK-2.3
BCEI'O 332
8.1 KonTpoJb camocTosiTe1bHON padoThl
MNupukaTopsl
No Tembl, BRIHOCUMBIE Ha CAMOCTOSITEIbHYIO
Yacel ®dopma KCP JIOCTUKEHUS
n/m paboty
KOMITETEHIIMU
1 2 3 5 6
1. | IlpoBepka KOHTPOJIBEHON PaOOTHI 4 MIPOBEPKA KOHTPOJIBHOM PabOTHI OIIK-1.1
OIIK-1.3
OIIK-2.2
OIIK-2.3
2. | IIpoBepka KOHTPOIBHOI PabOTHI 4 MPOBEpKa KOHTPOIBHOM paboThI OIIK-1.2
OIIK-1.3
OIIK-2.2
OIIK-2.3
BCEI'O 8

9. Ucnosib30BaHUE PEHTUHIOBOI CUCTEMbI OLIEHKH 3HAHUI
[Ipu omeHKe pe3ynbTaTOB MAEATEIHHOCTH OOYyYaIOUIMXCS B paMKaxX AUCHUILTHHBI «OO0mmas u
HEOpPTaHWYECKass XUMHS» HCIHOJIB3YeTCsl PEHTHHTOBas cHCTeMa. MakCHMalbHOE W MHHHMAIBHOE
KOJIMYECTBO OaJUIOB IO Pa3IMYHBIM BHAaM ydeOHOH paboTel ommcaHo B «llomoxxeHun o OamipHO-
PEUTHHTOBOM CHCTEME OILIEHKH 3HAaHWA CTYICHTOB W OOECHEeYeHHs KauecTBa y4eOHOIro Mpolecca
®I'bOY BO KHUTY.
PelitTunroBas oneHka GopMHUpyeTCss HA OCHOBAaHUHU TEKYILETO U MPOMEKYTOYHOTO KOHTPOJIA. 3a
KOHTPOJIbHBIE TOUYKH CTYICHT MOXKET IMOJYIUTh MHHUMATHLHOE U MAKCHMAIIbHOE KOJIMYECTBO OAJIOB (CM.

TabIUILy).
OueHoYHBIE CPeICTBA KoJa-Bo MuH.0a/1510B Makc.0a/1510B

2-ii cemecTp

DK3aMeH 1 24 40
JlabopaTopHast paboTa 3 12 20
Tect 6 18 30
Konrposbhas pabora 2 6 10
HTroro 60 100




3-if cemecTp

Dk3ameH 1 24 40
JlabopaTopHas pabora 3 12 20
Tecr 6 18 30
KontponsHas pabora 2 6 10
HTtoro 60 100

10. OueHouyHble cpeacTBa ISl TEKYIIEro KOHTPOJISA YCHEeBAEMOCTH, NPOMEKYTOYHOI
aTTecTAlMHU M0 UTOTaM OCBOEHMS TN CHUTIIHHBI
OueHouHbIe CpencTBa ISl MPOBEACHUS TEKYIIETO KOHTPOJIS YCIEBAaeMOCTH, IMPOMEKYTOUYHOM
arTecranuu u HTOTOBOM aTTeCTaluu p8,3pa6aTbIBaIOTC$I COIJIaCHO ITOJIOKCHHIO O @OHI[EIX OLICHOYHBIX
CPEICTB, pacCMaTPUBAIOTCA KaK COCTaBHAas 4acTh paboyeil mporpaMMbl U OQOPMIISIOTCS OTIEIbHBIM

JOKYMEHTOM.

11. I/IH(l)OPMaIII/IOHHO-MeTOJII/I‘leCKOC o0ecrneyeHue JAUCHHUIIIMHBI

11.1. OcHoBHas JuTEpaTypa

HpI/I HU3YUYCHUNU OUCHUILIIMHBL <<O6HIa$I U HCOpraHnveCkKasd XuUMHSI» B Ka4€CTBC OCHOBHBIX
HCTOYHHUKOB I/IH(i)OpMaI_II/II/I PEKOMCHAYCTCA NCII0JIb30BATh CICAYIOIYIO JIMTCPATYPY:

OcHOBHbIE HCTOYHUKH I/IH(bOpMaIII/II/I

KoJunuecTBo 3K3eMILIAPOB

H. C. AxmeroB, O0masi 1 HEOpraHHYECKask XUMHUS
[DnexTpoHnHslii pecypc] : Cankt-IlerepOypr :
Jlann, 2020

https://e.lanbook.com/book/130476
Pexxum nocryna: no noanucke KHUTY

M. K. Azmzosa, JI. . bageiruna, H. C. AxMeToB,
JlabGopaTopHbie B cCeMUHAPCKHUE 3aHATHS TI0
o011eil 1 HeOpraHMYECKON XUMUM [ DIIEKTPOHHBII
pecypc] : Cankt-IlerepOypr : Jlanp, 2014

http://e.lanbook.com/books/element.php?pll_id=50685
Pexxnm nocryna: no noanucke KHUTY

H.II. Mudraxosa, T.I1. [Terposa, Ob6mias u
HEOpraHuyeckas Xumus [ YueOHuk]| yueo.
nocooue: Kazans : U3g-so KHUTY, 2018

111 sk3. YHUL ®I'BOY BO «KHUTY »

11.2. lonotHuTE/IBLHAS JIUTEPATYPA

B kauectBe JOIIOJIHUTECIIBbHBIX HWCTOYHUKOB I/IH(bOpMaIII/II/I PEKOMEHAYCTCA HCIIOJb30BaTh

CIIEAYIOIYIO JINTEPATYpPY:

,IIOHO.]IHI/ITC.TIBHLIC HCTOYHUKH I/IH(l)OpMaIIHH

KosmmuecTBo 3K3eMILISIPOB

JI.B. AnrtonoBa, T.E. byceiruna, IIpoctsie
BEILIECTBA S- U P-DJIEMEHTOB [ DJIEKTPOHHBIHN
pecypc] MeToa. yKa3aHusi U KOHTPOJIbHbIE
saganus: Kasans : KHUTY, 2014

http://ft.kstu.ru/ft/Antonova-
prostye_veshchestva.pdf
Hocryn ¢ IP anpecos KHUTY

, [Ipocteie BemecTBa d-anemenToB [[Ipouee]
METO/. YKa3. ¥ KOHTp. 3ananus: Kazans : , 2012

10 sk3. YHUILL ®TBOY BO «KKHUTY»

11.3. DyIleKTpOHHBIC HCTOYHUKH HH(OPMaLUH
[Ipu wu3yuenun aucuumanHbl «OOmAs W HEOpraHWyeckas XUMHS» [PEeIyCMOTPEHO
UCTOJIb30BAHUE JEKTPOHHBIX HCTOUHUKOB MH()OpMAIINH:

. OnektponHsbIi katanor YHUL KHUTY: Pexum
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nocryma: http://ruslan.kstu.ru/

. OBC «Jlanb»:Pexum goctyna: https://e.lanbook.com

. ObpazoBarenbHas matpopma «tOpaiit»: Pexxum nocryna: https://urait.ru/

. OBC «Znanium.comy»: Pexxum moctyma: http://znanium.com/

. OBC YuuBepcurerckas 6ubnuoreka onnaiiH: Pexum noctyna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum noctyma: http://www.iprbookshop.ru/

. OBC BOOK.ru : Pexxwum nocryna: https://www.book.ru/

. Hayunas snexktponnas 6ubnmoreka https://elibrary.ru/




11.4. IIpodeccuonasibHble 0a3bl JAHHBIX U HH(POPMAIUOHHBIE CTIPABOYHbIE CUCTEMbI

Scopus JlocTym cBOOOIHBIN: WWW.SCOpUS.cOm

Web of Science Hoctyn cBoboaHbINM: apps.webofknowledge.com

baza naHHBIX (HU3UKO-XUMHUYECKUX CBOMCTB COCTMHEHHWI HAIIMOHATBLHOTO HHCTUTYTA cTanaapTo CIIIA
Hoctym cBoboaHbIN: https://webbook.nist.gov/chemistry/

12. MaTepI/IaJILHO-TeXHI/I‘ICCKOC odecrneuyeHue AUCHHUILIIMHBI

JInneHn3upoBaHHOE IPOrpaMMHOE 0OecIieueHre U CBOOOIHO PAacIIpOCTpaHsIeMOe IPOrpaMMHOE
o0ecrieueHre, B TOM YUCIIe OTEYECTBEHHOTO IIPOM3BOJICTBA, HCIOIb3yeMOe B ydeOHOM IpoIiecce MpH
OCBOCHUH AHUCLHUIIIINHBI ((061_[[3,51 U HCOPraHUYCCKAA XUMUS):

Odmucueie u nenoseie nporpammbl: ABBYY FineReader 9.0 nmpod;
Odwucnsle u aenoseie mporpammbl: MS Office 2007 Russian;
OducHsie u genossie mporpammer: MS Office 2007 Professional Russian;
OducHbie u aenosbie mporpammbl: MS Office 2010-2016 Standard
Apxusatop 7 Zip
brnoxnot Notepad
SAunekc bpaysep
JluneH3upoBaHHOE MPOTrPaMMHOE 00ECIIEYCHUE i CBOOOIHO PacIpOCTPaHsIEeMOE IPOTPaMMHOE
o0ecrieyeHre, B TOM YHCIIe OTE€YECTBEHHOTO MTPOU3BOJICTBA, UCTIOIb3yeMOoe B ydeOHOM IpoIiecce mpu
OCBOCHHU JUCIUTUINHBI «O0IIasi 1 HEOPTaHUYECKask XUMUS):

1. Onepaunonnas cucrema OpenSUSE

2. bpaysep Firefox nns nocryna B8 UKC KHUTY MOODLE u k 06pa3oBarenbHBIM pecypcam B CETH
WHTEPHET.

3. OducHsrit maket LibreOffice

Y4eOHble ayIUTOPUH IJIs TPOBEASHUS JIeKIIMOHHBIX 3ausaTHil (1232, J1206) ocHatieHbl 000py10BaHUEM:
Harnsaasie mocoOus.

. O6pa3ibl anMazoB (CTpasbl).

. Yroms.

. I'padur.

. XJ10p.

. bpom.

. Yon.

. Kpemnuii.

. Cepa.

. Kpucrann ropnoro xpycrans.

. O6paszern 3anmasaHoro SO3.

. Oneym.

. O6pasusr metaiuioB Na, K, Mg, Al, Sb, Pb, Sn.
. O6pasipl MeTamioB d-3J€MEHTOB.

. O6echochopernast KOCTb.

. O6pasipl cTeKo.

. Hacwimennsiii pactsop Pbl2.

. O6pasen THXOOKeaHCKOM KOHKpenuu (Mn).
. Kpucrann CuSO4.

. [Tocepebpsinas konoda.

. Kpucrann Ouxpomara aMMOHHUSI.

. Kpucrann kBacios.

. OGpa31ibl MUHEPAJIOB.

. [lmarnHOBas ceTka.
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24. Harnspanasle Butpunsl 1,2,3,4,5,6,7,8 rpynn nepuoandeckoit cucremsl anemenToB J.M.Menneneesa.

Mopenu mapocTepKHEBBIE.

. Monens BeH2 (nuneiinas).

. Mogens BF3 (TpeyronbHas).

. Mogens CH4 (Terpasap).

. Moaens NH3 (tetpasnp).

. Mogens H20 (teTpasmp).

. Mogens PCI15 (TpuronanbsHast Ounupamusa).
. Mogenb CIF3 (T-0o0pa3Has).

. Mopenb SF6 (oxTasap).

. Mogens IF5 (kBampaTHas nupamua).

10. Mogens IF7 (meHTaroHansHas OumupamMuaa).
11. Monexns P4.

12. Mogens rpadwura.

13. Mogaens anmMasa.

14. Mopenb cepsl (3ur3aroodpasHasi).

15. Monensb cepsl (KOpoHa).

16. Monens SiO2.

17. Pemmerka NaCl.

18. Pemmrerka NaCl (TioTHast yrakoBKa).

19. O6beMHOLIEHTPUPOBAHHAS PELIETKA.

20. O6beMHOIICHTpUPOBaHHAS (TIOTHAS YITAKOBKA).
21. I'panenieHTpUpOBaHHas pellIeTKa.

22. I'paHenieHTpupOBaHHas (IJIOTHAs YIIaKOBKA).
23. I'ekcaroHajibHas penieTka.

24. I'excaronasnbHas (IJIOTHAs YIIaKOBKA).

25. Mopaenb OOpHHUTpHUA.

26. Mopenb ypaHa.

27. Mopnensb S opbutany.

28. Mopenb Px opOuranu.

29. Mopnens dz2 opbutanu.

30. Mogenp dx2 —y2 opburanu.

31. Mopens dxy opburanu.

32. Mopenb CTpyKTYypHl JbJa.

33. Mogens ceneHa.

34. Monens Temypa.

35. bopo3oH.

36. Monens Topus.

37. Mogens Bropuuta (ZnS).

O JN W B~ WM =
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[TpuGopsr.

. Anmapat Kunmna.

. Ipubop s snexrponuza H20.

. [Ipubop Mapra.

. CBersmuecs TpyOKH ¢ MHEPTHBIMU ra3aMH.
. Katonnbie nmyun (6abouka).

. Ipubop s snexrponnza NaCl.

. Tepmockor.

. ['aJIbBaHUYECKUI DIIEMEHT.

9. YcranoBka 1 nuddy3un Bogopoa uepe3 NOPUCTBIN CTaKaH.
10. CniuproBka.

11. IIpoTon.

12. BeinpsMuUTens.

13. Jlatep nyst mpoTOHA.

14. Becsl.
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15. Habop pa3HoBecoB.
16. Cnaiigel niig nporoHa o teme "l[lepuoanueckas cucrema”, "Ctpoenue aroma'.

Tabmuipl.
IIepnonnueckas cucrema aemenToB .11 Menneneesa.

CrpoeHue aToma.

1. Cxema PHEpPreTHYECKUX YPOBHEH M KBAaHTOBBIC TIEPEXO/IbI AIEKTPOHA aTOMa BOJIOPO/IA.

2. ®opma s, p u d-opOuTaneii.

3. PapnanbHoe pacripeielieHue BEpOSTHOCTH HAXOXKICHUS JICKTPOHA (JIEKTPOHHOM TUIOTHOCTH) Ha
pacCTOSAHUU T OT sApa.

4. 3aBUCUMOCTh SHEPTHUH NOHU3AIMU aTOMOB OT aTOMHOTO HOMEpa 3JIEMEHTA.

5. 3aBHCUMOCTb OPOUTAIILHBIX PAJNyCOB aTOMOB OT aTOMHOT'O HOMEpa JJICMEHTA.

XuMHUecKas CBS3b.

. Pacnipenienenue »eKTpOHHON TJIOTHOCTH B MOJIEKYJIE BOJIBI.

. Cunpl B3aMMOJEHCTBUS MEKy aTOMHBIMU SIIpaMU U 3JI€KTpoHOM B H2+.

. Huzmue sneprernyeckue ypoBHu H2+ B 3aBUCHMOCTH OT MEXBSACPHOTO PACCTOSHUA.

. Cxema 00pa3oBaHUs CBS3BIBAIONICH U PA3pBIXIISAIONICH MOJIEKYISIPHBIX 7S - opOuTaei.

. Cxema 00pa3oBaHUsI CBSI3BIBAIOIICH U PA3PIXIISIONICH MONEKYISPHBIX ?Z - opOUTaneil.

. Cxema 00pa30oBaHMs CBSA3BIBAIONICH U PA3PBIXIISAIONICH MOJIEKYISIPHBIX ?X - OpOHUTaNeH.

. DHepreTuyeckas [uarpaMMa ypoBHEH IBYXbAIEPHBIX MOJIEKYIT 3JIEMEHTOB 2ro nepuoja.

. Cxema 00pa3oBaHUs CBS3BIBAIOIICH U Pa3phIXJISAIONICH 77z - opouTtaneit moyekyssl BeH2.

. DHepreTuyeckas auarpaMma opOouTael JIMHeHHOM TpeXaTOMHON MOJIEKYIIbI 0e3 ?7-CBSI3bIBaHMSI Ha
npumepe BeH?2.

10. IlepekpriBanue 2s u 2p-opOutaneii aroma yriaeposa ¢ 1s-opourtaisiMu 4eThIpex aTOMOB BOAOPOJIa B
mosekyie CH4.

11. Cxema nepekpbsiBanus opouTaneit npu oopazoBanuu ?-, ?7- u ?7-cBsizel.

12. ®opma sp- rubpuIHON OpOUTANH.

13. T'uOpuu3anust BaJIeHTHBIX OpOUTAaJIeH.

14. IIpocTpaHCTBEHHOE PACIIONOKEHHE CBSI3€H 1 KOH(PUTypaIis MOJIEKYII.

15. IlepexpriBanue opouTaneit B Monexynax CH4, H3N, H20.

16. Cxema MO OKTa3IpU4e€CKOTO KOMILJIEKCA.
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DHepreTuka XMMHUYECKUX MPEBpaIlleHUN.

1. DHTanenuiiHasg AUarpaMma OKUCIIEeHUs rpaduTa.

2. DHranenuitHas nuarpamma oopasoanust HCl u3 mpocThIX BeliecTs.

3. DHTanenuifHas auarpamma oopasoBaHus NO U3 IPOCTHIX BEIIECTB.

4. DHepreTUyecKas CXxeMa X0/ia peakliiyi B OTCYTCTBHH U B IPUCYTCTBUH KaTaJIn3aTopa.

CBolicTBa MPOCTHIX BEIIECTB.

1. II1OTHOCTB MPOCTHIX BEIIECTB.

2. Temneparypa IIaBJIe€HHs IPOCTHIX BELIECTB.

3. CrangapTHas SHTPONHUS MIPOCTHIX BELIECTB.

4. CranapTHbIE 3JEKTPOAHBIE TTOTEHIIUANBI POCTHIX BELIECTB B BOJHOM PacTBOpE.

5. CrangapTHbIe 21€KTpoAHbIE oTeHMalIbl E0298 HEKOTOPBIX OKUCIUTENBHO- BOCCTAHOBUTEIBHBIX
CHCTEM B BOAHBIX pacTBOpax.

6. Crannaptasle n3o0apHblie noreHMaimbl 7G0298 06pa3oBaHMs HEKOTOPHIX BEIIECTB.

TEXHUYECKUMHU CPEJICTBAMHU O0yUEHUS:
1. KOMIUIEKT 3JIEKTPOHHBIX IPE3EHTALINI/CIai10B, KHHO(PHIEMOB,
2. ayauTopus, OCHAIICHHAs TPE3EHTAIMOHHON TEXHUKOU (ITPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK,

ayJMOCHUCTEMA).

VY4eOHble ayIuTOPHH Ul IpoBeneHus TabopaTopHbix pador (1207, 1210, 213, /1218) obmieit



iomaapio 400 KB. M. OCHAIICHBI IKaGaMH BBITS)KHOW BEHTUISIIIAH, CYITWIHHBIMU TIEUYaMHU,
BOJOCTPYHHBIMU HACOCaMU, 3JIEKTPOHHBIMHU M TEHUYECKMMH BecaMu, KajopumeTrpamu, pH-merpamu,
Ha0OpaMy XUMUYECKHX PEAKTHBOB.

[Tomenenust st camocrositeabHol padoTsl (217, J1222a) ocHalieHbl KOMIBIOTEPHON TEXHUKOM:
1. AMD Phenomlix4 955/4Gb/500Gb/Beng 19.5

C BO3MOXKHOCTBIO MOJKITIOUCHUS K ceTh «HTepHEeT» B 00ecIedeHbl JOCTYIIOM B DJICKTPOHHYIO
nHpopmanuonnyro cpeny KHUTY.

13. O6pa3oBarte/ibHbIE TEXHOJIOTUH

KonnyecTBo 4acoB 3aHATHI, MPOBOAMMBIX B MHTEPAKTHBHBIX (OpPMax B y4eOHOM Ipoliecce IO
mucruinHe «O0Imas 1 HeopraHu4ecKast XMMUsD) COCTaBIseT 6 .

B mnpouecce ocBoenus aucuumiuHbl «OOIIas W HEOpraHWYecKas XHMHUS» HCIOIb3YIOTCS
creyrone 00pa3oBaTeNbHbIC TEXHOJIOTHH:
KonnyecTBo yacoB 3aHATHIA, TPOBOJMMBIX B MHTEPAKTUBHBIX (popMax B y4eOHOM MPOIIECCEe COCTABISET 6
yacoB.B kauecTBe 00pa3oBaTENbHBIX TEXHOIOTHI MOTYT OBITh HCIIOJIB30BaHBI:

* TBOPYCCKHE 3a/[aHUS;

* paboTa B MaJIbIX TPYIIAX;

* IUCKYCCHS;

® CUCTEMBI JUCTAaHIIMOHHOI'O O6y‘-IeHI/I$I;



