MHWHOBPHAYKHU POCCUN
denepanbHOE TOCYJAPCTBEHHOE OI0IKETHOE
00pazoBaTenbHOE YUPEKACHUE BBICIIETO0 00pa30BaHuUs
«Kazanckuil HanMoHAaIbHBII UCCIIEA0BATEILCKUN

TEXHOJIOTUYECKHUI YHUBEPCUTET
(®I'BOY BO «kKHUTVY »)

YTBEPXKJIAIO
[TpopekTop no yuebHoli pabore

..ééﬂé J.1I. Cynranosa
7 «30» mast 2022 .

Pa6oyas nporpaMma AUCUUNNVHBI B BUAE 3MEKTPOHHOTO JOKYMEHTA BbIrpyXeHa 13
MHOPMALMOHHO CUCTEMbI YNPaBIIEHNSI YHUBEPCUTETOM U COOTBETCTBYET
opuruHany

MpocTas anekTpoHHas noanuce, 1D nognucu: 1060

Moanwvcan MpopekTop no y4e6Hon pa6oTe [.LU. CyntaHoBa

Hara 30.05.2022

PABOYASS MPOIT'PAMMA
no qucummimae « XUMMUS»

Hamnpasnenue noaroToBku: 27.03.04 YnpaneHue B TEXHUUECKUX CHCTEMaxX

[Tpoduis: ABTOMaTH3aIMs U yIIPaBJIEHUE TEXHOJIOTHYECKUMU
IIpOLIECCaMU U ITPOU3BOJICTBAMU

KBamuduxkanus BeimyckHuka: bakanasp

®dopma 00yueHus: 3aouHas
WNuctutyT: WHCTUTYT ynpaBiieHus, aBTOMAaTU3AIMHA U UH(HOPMAITMOHHBIX

TEXHOJOTHI
Kadenpa-pazpaboTunk: Kadenpa «Heoprannueckoit xumuu umenu npodeccopa H.C.

AxMeToBa»
Kypc; cemectp 1,1,2

Bun Harpysku Yacrnl 3a4éTHBIE €UHHUIIEI
Jlexuusg 4 0,11
JlaGopaTtopHast pabota 4 0,11
KOHTpoJIb caMOCTOSITENIHLHOM pabOThHI 4 0,11
CamocrositenbHas pabora 56 1,56
®opma arrecranuu: 3a4eT (2 cem), 4 0,11
KontposasHas pabdota (2 cem)
Bcero 72 2

Kazanp, 2022



PabGouass mporpamMma cocrtaBiieHa ¢ y4€ToM TpeOoBaHui DenepaqbHOTO TOCYAAPCTBEHHOTO
obpaszoBarensHoro crangapra (mpuka3 Ne 871 ot 31.07.2020) nmo nampasienuto moarotoBku 27.03.04
YnpaBieHue B TEXHUYECKUX CUCTEMaX JUIs IPOPHIIS «ABTOMATH3AIMS U YIIPABICHUE TEXHOJIOTHICCKUMHU
IIPOIIeCCaMU | IMPOU3BOJICTBAMU » HA OCHOBAHUU YUEOHBIX IJIaHOB HaOopa oOyvarommxcs 2022 roza.

Pa3pabotunk nporpaMmsl:

JloueHt A.N. Xamutosa

COI'1IACOBAHO

Pabouast mporpamMmma paccMoTpeHa u ofo0peHa Ha 3aceqanuu kadeapsl «Heopranudeckoil XuMuH
umenn npogeccopa H.C. AxmeroBay, npotokorn ot 20.04.2022 r. Ne 6.

3aBenyronuit kapenpoit  Cozcnacosano A.M. Ky3Hernon

YTBEPXKXIAEHO
Hauvansauk nentpa Y ML Ymeeporcoaro JLLA. Kuraepa



1. Ilesan ocBOEHMSI AN CIUIIJIMHBI
LlensMu 0CBOCHUS TUCHHUILINHBI « X MU SIBIISIOTCS:

Lenstmu ocBOCHHSI YI€OHOM TUCIUTUIMHBI SIBIISTFOTCS:

a) GopMHUpPOBAHNE CUCTEMBI OOIIEXMMUYCCKUX 3HAHUM;

0) hopMupoBaHHE MTPEICTABICHUI B3aUMOCBSI3U XUMUYECKUX CBOMCTB BEIIECTB U UX CTPOCHUS;

B) pOpMHPOBaHUE MPEICTABICHUH O XUMHYECKOM TIPOIIECCE;

r) hopMHupOBaHKE MPEACTABICHUI O HANPABICHUH MPOTEKAHMS XUMUYIECKOTO MTPOIIECcCa;

1) hopMUpPOBaHKE 3HAHWI XMMHUH, CO3AAIONINX OCHOBY YCIEITHOTO YCBOCHHUS MAaTEPHAIOBETUCCKUX U
CHETHANIbHBIX JUCIUTLINH,

¢) hopMupoBaHHEe OOIIEXUMHYCCKIX 3HAHHI KaK OCHOBBI YCIEITHOMW MPOPECCHOHATLHON A TEITHOCTH.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl

JuctummHa «XuMus» oTHOCHTCS K 00s3atensHoi yactu OOIT u popMupyeT y o0ydaromuxcs mo
npouito «ABTOMAaTU3ALUA U YIPABICHUE TEXHOIOTUYECKUMH IIPOIIECCAMU U ITPOU3BOJICTBAMU » HAOOP
3HaHW, YMEHHUI, HABBIKOB U KOMIIETEHIIH.

Jl1s ycrenrHoro OCBOCHUS JUCIUIUIMHBL «XUMHUS» 00y4YarOUIUIiCs 10 HAMPaBICHUIO MOATOTOBKU
27.03.04 «YmpaBiaeHue B TEXHMYECKHUX CHCTEMax» JOJDKEH OCBOMTh MaTepuai MpPEeIIeCTBYIOLINX
JUCLUTIIUH:

1. Xumus ( IKOJIBHBIN KypC )

Juctunimza «XuMus» SBISETCS MPEAIIeCTBYIONIeH U HeoOXoauMa AJis YCIEIIHOTO OCBOCHHS
MOCJIEAYIOIIUX TUCHUIUINH:

1. bezonacHOCTh KH3HEACATETLHOCTH
2. O01mas XuMHIecKast TEXHOJIOTHS
3. Dxonorus

3. Komnerennuu odyuyaiomierocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHHS TUCHUILIUHBI

OIIK-1 Cnioco6eH aHAJIU3UPOBATH 32/1a4M NPO(eCcCHOHATLHOM 1eATEJHLHOCTH HA 0CHOBE MOJIOKEHHU I, 3aKOHOB U
METO/I0B B 00/1aCTH €CTeCTBEHHBIX HAYK U MaTeMaTHKH

OIIK-1.1. 3HaeT OCHOBHBIE TIOJIOKCHUS, 3aKOHBI K METOJIBI B 00JIACTH €CTECTBEHHBIX HAYK U MATEMAaTHKA

OIIK-1.2. YMeeT BBISBIATh H CHCTEMATH3HPOBATH 33/1a9H PO ECCHOHATBHOM HAIPaBICHHOCTH

OIIK-1.3. Bnageer HaBbIKaMu ITyOOKOTO aHAIM3a 3329 IPO(PECCHOHANEHON A TETHHOCTH

OIIK-2 Cnoco6en ¢popMyMpoOBaTh 3a1a4i NPO(PecCHOHAIBHOM AeATeJIbHOCTH HA OCHOBE 3HAHM, NPO(UJIbLHBIX
pa3/esioB MaTeMaTHYeCKUX M eCTeCTBEHHOHAYYHBIX AUCHUIUIMH (MoayJiei)

OIIK-2.1. 3naet 6a30BbIe pa3/iesibl MATEMAaTHUYECKUX U €CTECTBEHHO HAYYHBIX JUCLUIUINH (MOTyJIeH)

OIIK-2.2. YMeeT mpUMEHSTh 3HaHUS pa3AeloB MAaTEMaTHYECKUX U €CTECTBEHHO HAyYHBIX JUCIUIUTHH, CBA3aHHBIX C
PO eCCHOHATBHOI NesITeTPHOCTHIO

OIIK-2.3. Biiayieet HaBbIKaMu (popMysInpoBaHus 33124 MPOoQPeCcCHOHANBHON HaPaBJICHHOCTH

B pe3yabTare 0CBOCHUS IMCUMIINHBI 00y4aIOIMIHCH 10JI2KeH

3HaTh:

3HaTh:

- IEPUOANYECKYIO CUCTEMY U CTPOEHUE aTOMOB;

- XUMHYECKYIO CBSI3b, TUITHl XHMHUYECKOM CBSI3M (KOBAJICHTHAs, HOHHAS, METAJUTHYECKas ), TEOPHIO
BaJICHTHBIX CBSI3€H, TEOPUIO THOPUAN3AIINN;

- CTPOCHHE BEIIECTBA B KOHJICHCUPOBAHHOM COCTOSIHHH,

- pacTBOPBI, CIIOCOOBI BBIPAKECHUS KOHIIEHTPALINA;



- paBHOBECHE B PacTBOpaXx;

- OKHCJIUTCIIbHO-BOCCTAHOBUTCIILHBIC PCAKI[NU.

3HaTh:

- DJICKTPOJIN3;

- KOppO3HUIO MCTAJLJIOB,

- XUMHMYCCKHUEC NCTOYHHUKH TOKA,

- TUJPOIIU3 COJIEH.

YMeTh:

VYMeThb:

- BOCIIPOU3BOJUTH OCHOBHBIC (baKTLI, 3aKOHBI, TCOPHUU XUMHUHU, XaPAKTCPUIYIOIIUC BCUICCTBO U

XUMHYECKHUN MPOLIECC;

- 3alMCHIBATh B MAaTEMaTHYECKOM Q)opMe 3aKOHBI XUMUHU U OCYIICCTBJIATH pACYCTHI I10 (l)opMynaM u

YpaBHCHUAM XUMHUYCCKUX peaKuHﬁ.

YMmers:

- Ha OCHOBAaHHWHU 3aKOHOB U Teopnﬁ XWMHHU OIMUCBIBATH U ITPOTrHO3UPOBATH XUMHYCCKUC CBOICTBa

BCIICCTB, 00O0CHOBBIBATH OIITUMAJILHBIE YCIOBUA TPOTCKAHUA XUMHUYCCKHUX ITPOUECCOB.

Baagern:

Braaners:

- HaBbIKaMU IMPOBCACHHUA TCPMOXUMHUYICCKUX pvaéTOB;

- HaBbIKaMU 3aIIMCHU ypaBHeHI/II\/JI XUMHNYCCKHUX peaKHHﬁ.

Bnaners:

- HaBbIKaMH BKCHepHMCHTaHLHOﬁ pa6OTLI B XMMHYECKOMI Ha60paT0pI/II/I;

- HaBbIKaMU aHaJIN3a CTPOCHUA U CBOMCTB XUMHUYECKHX COGI[I/IHCHI/Iﬁ.

4. CTpyKTYypa  coJep:KaHue TUCHUIIMHBI
O6mas TpyA0éMKOCTh AUCHUILIMHBI COCTABIISIET 2 3a4eTHBIE eIMHUIIBI, 72 Yaca.

Bunbl yueOHo# paboThl (B yacax) OneHouHble
Cpe/CTBa IS
Ne Paznen Ceme- n TaGopa- TPOBEIEHIA
n/m JUCLUTLIAHBI CTp Jlexnus paKtiiecKue abopa KCP CPC TeRyLIeH 1
3aHATUS TOpHBIE MPOMEXY-
TOYHOHI
aTTecTalyu
1 2 3 4 5 6 7 8 9
Crpoenne atoma Kontponsnas
u pabora
HepruoAnIecKast
1. | cucrema 1 2 7
XUMHUYECKHX
JJIEMEHTOB
J..Mennencepa
Hroro mo 1 2 7
ceMecTpy
1 Xumuueckue 2 2 4 4 49 Kontponbnas
IIPOLIECCHI pabora;




Paszgen

Ceme-

Bup! yueOHOH paboThl (B yacax)

JUCHHUITIMHBI CTp Jlekius

IIpaxTuyeckue
3aHATHS

Jlabopa-

O1eHOYHBIE

cpencTBa AJist
MPOBEICHUS
TeKyIIeH U

KCP
TOPHBIE

CPC

MIPOMEXY-
TOYHOM
aTTeCTallni

9

JlabopaTopuas
pabota

Hrtoro nmo
cemMecTpy

49

3auer,

pabora

5. Conep:kaHue JeKIMOHHBIX 3aHATHH 10 TeMaM

Pasgen nucuuImivHel

Yackl

TeMa NeKIIMOHHOTO 3aHATHUSI

MunuxaTopsl
JOCTHIKEHHUS
KOMIICTCHIIMH

2

4

5

CTpOCHI/Ie aToMa U nepruoandceckas CucTeMa 2

xuMuueckux siaemenToB J.11.Menzaeneera

CrpoeHue aToMa

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3

XuMudeckne IIponEeCChl

TepMOANHAMUKA XUMUUYECKHUX
MPOIIECCOB

OIIK-1.1
OIlK-1.2
OIlK-1.3
OIlK-2.1
OIlK-2.2
OIlK-2.3

BCETO

6. Conep:kaHue MPaKTHYECKUX/CEMUHAPCKUX 3aHATHI
[TpoBeneHne MPaKTUYECKUX/CEMUHAPCKUX 3aHATHI HE TPETyCMOTPEHO YIEOHBIM IIIaHOM

7. Conep:xaHue 1a00paTOPHBIX 3aHATHI

Paznen quCIUIIINHBL

Yacel

Tema 3ansaTHA

MNunukaro
pBt
JIOCTHKEH
Hst
KOMIIETEHIT
HH

2

6

XUMHYECKHE TPOLECCH

I'ugponus

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIlK-2.1
OIIK-2.2
OIIK-2.3

OKHUCIUTENLHO-BOCCTAHOBUTEILHBIE
peaknuu

OIlK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3

BCEI'O

8. CamocrosiTesibHast padoTa

KonTposabHas




HNupukatopsl
Yacol ®opma CPC JIOCTUKEHUS
KOMITETEHIINH

Ne TeMbl, BHIHOCHMBIE Ha CAMOCTOSITEIILHYIO
n/n paborty

1 2 3 5 6

1. | Crpoenue aToma 1 neproUIECKast 7 MIOJIrOTOBKA K KOHTPOJIBbHOU padoTte OIlK-1.1
CHUCTEMA XUMHUYECKUX dy1eMeHToB J[. 1. OIIK-1.2
MenpneneeBa OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3

2. | Peaxmuu, mpoTtekaromme 06e3 N3MEHEHHS 4 MTOJITOTOBKA K JTabopaTtopHOi paboTe OIlK-1.1
CTENICHN OKUCIICHUS OIIK-1.2
OIIK-1.3
OIlK-2.1
OIlK-2.2
OIlK-2.3

3. | OkucIUTENEHO-BOCCTAHOBUTEIBHBIE 5 MIOJIrOTOBKA K JTaOOpaTopHoii padoTe OIlK-1.1
peakuuu OIIK-1.2
OIlK-1.3
OIlK-2.1
OIIK-2.2
OIIK-2.3

4. | KonrponpHas pabora 40 MMOJITOTOBKA K KOHTPOJIBHOI paboTte OIlK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIlK-2.3

BCET'O 56

8.1 KonTpoJb camocTosiTe1bHOI padoThl

MNupuxaTopsl
Yacel ®opma KCP JIOCTUKEHUS
KOMITETEHITNH

Ne TeMbl, BHIHOCHMBIC HA CAaMOCTOSITEIIBHYIO
n/m paboty

1 2 3 5 6

1. | IIpoBepka KOHTPOJIBLHOH PAOOTHI HpOBEpKa KOHTPOIBHOH PabOTHI OIIK-1.1
OIlK-1.2
OIlK-1.3
OIlK-2.1
OIIK-2.2
OIIK-2.3

2. | Peaxmmn, mporekaromue 06e3 N3MEHCHHS 2 mpueM J1abopaTopHOI paboThI OIlK-1.1
CTETNICeHN OKUCIICHUS OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3

3. | OKuCIUTENBEHO-BOCCTAHOBUTEIIbHBIE 2 mpueM J1abopaTopHOIT paboThI OIIK-1.1
peakuuu OIIK-1.2
OIlK-1.3
OIlK-2.1
OIlK-2.2
OIIK-2.3

BCEI'O 4

9. Ucnosib30BaHMe PEHTHHIOBOI CHCTEMbI OLIEHKHU 3HAHM I

[Ipu orleHKEe pe3ynbTaToOB [EATENbHOCTH OO0YyYaroIMXCSi B paMKax JIUCHUIUIMHBL «XUMHS»
UCIIOJNIb3YETCS PEUTUHTOBAas CUCTeMa. MaKkCUMallbHOE U MUHUMAIbHOE KOJTMYECTBO OAILIIOB MO PA3IMYHBIM
BHaM ydeOHO# paboThl omucaHo B «llomoxkeHun o OaIbHO-PEUTHHTOBOM CHCTEME OIICHKM 3HAHUNA
CTY/ICHTOB U o0ecriedeHus kadectBa yueOHoro nporeccay @PI'bOY BO KHUTY.

PeliTunroBas oneHka (GpopmMupyeTcs Ha OCHOBaHMHM TEKYIIEro W MPOMEKYTOYHOIO KOHTPOJS. 3a
KOHTPOJBbHBIE TOUYKH CTYACHT MOXKET MOJTYYUTh MUHUMAIbHOE U MAKCUMAIILHOE KOJIMYECTBO OAIIIOB (CM.
Ta0IHUILY).



OueHoYHBIE CPeICTBA Koa-Bo MuH.0a/1710B Makc.0a/1510B

2-ii cemecTp

JlabopaTopHast paboTa 2 20 40
Konrposbhas pabora 1 40 60
Hroro 60 100

10. OueHouHble cpeacTBa IS TeKYLIEr0o KOHTPOJS YCIIEeBAEMOCTH, INPOMeEKYTOYHOM
aTTecTal{Hu 110 HTOraM OCBOEHUS! M CHUIIMHBI
OueHouHble cpencTBa ISl MPOBEACHMSI TEKYLIETO KOHTPOJIS YCIEBAEMOCTH, IPOMEKYTOUHOM
aTTeCTallUd M UTOTOBOW aTTeCTallMM pa3padaThIBarOTCsS COIJIACHO MOJIOKEHUI0 0 PDOHJaX OLIEHOYHBIX
CpEeACTB, pacCMaTpPUBAIOTCS KaK COCTaBHas 4acTh paboueidl mporpamMmbl U OGOPMIISIOTCS OTIEIbHBIM
JOKYMEHTOM.

11. UndopmaniuoHHO-MeTOANYECKOE 0O0ecTiedeHue TN CIIUIINHbI

11.1. OcHoBHasi 1MTEpaTypa

[Ipy wu3ydyeHUW JUCHUILUIMHBI «XHUMHS» B KadeCTBE OCHOBHBIX HCTOYHHUKOB HH(OpPMAINH
PEKOMEHJIYETCsI HCIIOJIB30BATh CICIYIONIYIO JTUTEPATYPY:

OcHoBHbIE HCTOYHMKH HH(OpMaLUN KosinuecTBo 3K3eMILISIPOB
H.II. Mudtaxosa, T.I1. [TerpoBa, O6mas u 246 »x3. YHUL] ®I'BOY BO «KHUTY»
HEOpraHWYecKas XuMus. Teopus U paKTHKa
[YueOnuk] yueb. mocobue: Kazans : U3a-Bo
KHUTY, 2019
H.C. AxmeroB, O6mmas u Heopranumdeckas xumus | 100 sx3. YHULL ®TEOY BO «KKHUTY»
[Yuebnuk] yueonuk: CII6. M. ; KpacHonap :
Jlanp, 2014

11.2. lonoiHuTEIbHAS JIUTEPATypa
B kauecTBe MOMOTHUTENBHBIX WCTOYHHKOB WH(MOPMAIMKA PEKOMEHIYETCS HCIIOIb30BaTh
CJIEIYIOLYIO JIUTEPATYPY:

JlonoJiHUTEe/IbHbIE HCTOYHUKH HH(OPMALIMU KosnuecTBo 3k3eMILISIPOB
H. . ITaBno, O61as 1 HeopraHu4ecKas XUMHUs 90 k3. YHUL] ®I'EOY BO «KHUTVY »
[Yuebnuk] : M. : JIpoda, 2002
M. . Kapanetssun, C. . Ipakun, O6mas u 29 sk3. YHUI] ®T'BOY BO «KKHUTVY »
Heopranuyeckast Xumus [ YueOHuk| YueOHuK 1ist
cTyn.By30B: M. : Xumus, 2000
H. . AxmeroB, M. . A3uzosa, JI. . bagsiruna, 129 sx3. YHUIL] ®I'BOY BO «KHUTY »
JlaGopaTopHble U CEMUHAPCKUE 3aHATHS 110
oOuieil 1 Heopranuueckoil xumuu [JlabopartopHbie
pabotsl]| yueb. mocobue: CIIO6. : Jlanp, 2014

11.3. D1eKTpOHHBbIEC HCTOYHMKH HH(pOpMaANNH

[Tpu n3yueHun JUCUMILTUHBI «XUMUS» IPEAYCMOTPEHO UCIIOJIb30BAaHNE MIEKTPOHHBIX ICTOYHUKOB
nH(popManuu:

. Onextponnslii karanor YHUL] KHUTY: Pexxum noctyma: http://ruslan.kstu.ru/

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

. ObpazoBarenbHas iatpopma «fOpaiity»: Pexxum noctyna: https://urait.ru/

. OBC «Znanium.comy: Pexxum goctyna: http://znanium.com/

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

. OBC BOOK.ru : Pexwum mocryna: https://www.book.ru/

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

03N N KW
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11.4. IlpodeccuonasbHbie 6a3bl JaHHBIX M MHPOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

ba3bl maHHBIX:

Wiley Online Library: https://onlinelibrary.wiley.com/
Springer Nature: https://link.springer.com/

zbMath : https://zbmath.org/

HNudopmanonHbie CripaBOYHbIE CHCTEMBbI

CnpaBouno-npaBoBas cuctema «['’APAHT» Jloctyn cBoOOIHBIN: www.garant.ru
CrpaBouno-mipaBoBas cucrema «Koncynsrantllnrocy Jloctyn cBoOoaHbIi: www.consultant.ru

12. MaTepI/IaJILHO-TeXHI/I‘ICCKOC odecmeyeHue AUCHUIIJIHHBI

JInneH3upoBaHHOE MIPOTpaMMHOE 0OecIieueHre U CBOOOIHO PacIIpoCTpaHsIeMOe IPOrpaMMHOE
o0ecrieueHre, B TOM YHUCIIE OTEYeCTBEHHOTO IIPOU3BOJICTBA, HCIOIb3yeMOe B y4eOHOM IpoIiecce MpH
OCBOCHUMU TUCIHHUIIINHBI «XuMUs»:

Oducueie u genoseie nporpammbl: ABBY'Y FineReader 9.0 mpod;
Oducusie u aenossie mporpammer: MS Office 2007 Russian;
Oducusie u genossie mporpammer: MS Office 2007 Professional Russian;
Oducubie u aenossie mporpammbl: MS Office 2010-2016 Standard
Apxusarop 7 Zip
bioxnot Notepad
Sunexc bpaysep

ITO st komekTUBHOM paboTsl Microsoft Teams
Xumus 8-11 knacc. BupryansHas nabopatopust
Hayunoe I1O: Gaussian GO9W Full Version ot 22.12.2015 Ne15/2174/B21.21512.2015;
Hayunoe I10: Gaussian G16W Full Version 18/2143/b ot 01.10.2018;
Hayunoe I1O: Gaussian G161 Full Version 18/2253/b ot 26.12.2018;
Hayunoe I10: GaussView 6.0.16W 18/2252/b ot 26.12.2018;

JIaGopatopHble pabOThI IPOBOJATCS B yUE€OHBIX J1abopaTopusix Kadeapbl HEOPraHUUYECKON XUMHUHU C
HCIOJIb30BaHNEM CHELMAILHOTO 000PY0BaHMSI: BBITSKHBIX IIKagpoB, pH-MeTpoB, KalopuMeTpoB, a
TaK)Ke IPYrol XMMUYECKON NIOCY/Ibl, pEAKTUBOB U T.1.

[TomemieHus A7 CaMOCTOSTENbHOM pabOThI OCHAIIEHBI KOMITBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO
MoAKII0ueHus K cetn «HTepHeT» 1 00ecTeueHbl JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHYIO CpeTy
KHUTY.

[Tpu n3yueHnH JUCUUIUIMHBI IPEYCMOTPEHO UCIOIB30BaHUE JIOTIOIHUTENBHBIX CPEJICTB BU3yaTU3alluu
uH(pOopMaLNH.

Harnsoasie mocoowst.

. O6pasipl anmMazoB (cTpasbl).
. YToIb.

. I'padur.

. XJ10p.

. bpom.

. Won.

. Kpemuuii.

. Cepa.

. Kpucrami roproro xpycraiis.
10. O6pazern 3anassHHOr0 SO3.
11. Oneym.
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12. O6pa3usr metasmoB Na, K, Mg, Al, Sb, Pb, Sn.
13. O6pa3ibl MeTamioB d-3JIeMEHTOB.

14. O6ecdhochopeHHast KOCTb.

15. O6pasubl cTeKod.

16. Hacermennsrii pactsop PbI2.

17. O6pazen THXOOKeaHCKON KOHKperu# (Mn).
18. Kpucramn CuSO4.

19. IlocepeOpsinas kosbda.

20. Kpucramin Ouxpomara aMMOHUS.

21. Kpucrami KBacIoB.

22. O6pa31bl MUHEPAJIOB.

23. IlnatuHoBas ceTka.

24. Harnsaasie BuTpunsl 1,2,3,4,5,6,7,8 rpynn nepuoandeckoi cuctemsl ssiemeHToB [[.M.Menneneena.
Mopenu mapocTepKHEBBIE.

1. Monens BeH2 (nuneiinast).

2. Monens BF3 (tpeyromnshas).

3. Monens CH4 (Tetpasap).

4. Mogaens NH3 (terparap).

5. Mogaens H20 (Tetpasap).

6. Mogens PCI15 (TpuronansHast Ounupamusa).
7. Monens CIF3 (T-o0pa3Has).

8. Moaenb SF6 (oxTasap).

9. Mopens IF5 (kBampaTHas nmupamMuaa).

10. Mognens IF7 (nenraroHanbpHasi OUmupamMuia).
11. Mozens P4.

12. Mognens rpadwura.

13. Mozaenp anmasa.

14. Mopenb cepsl (3urarooopasHasi).

15. Mogensb cepbl (KOpoHa).

16. Mogens Si02.

17. Pemmerka NaCl.

18. Pemerka NaCl (tutoTHast ynakoBka).

19. O6beMHOLIEHTPUPOBAHHAS PEIIeTKA.

20. O0BeMHOIIEHTPUPOBAHHAS (TJTIOTHAS YITAKOBKA).
21. I'panenieHTpupOBaHHAas peUIETKa.

22. I'paHenieHTpupOBaHHas (MJIOTHAs YIIaKOBKA).
23. I'ekcaroHanpHas peleTKa.

24. I'excaronanbHas (IJIOTHAsS YIIaKOBKA).

25. Mopenb 6opHUTpUIA.

26. Mogenp ypana.

27. Mopnensb S opbuTany.

28. Mopens Px opOuranu.

29. Monensb dz2 opbutanu.

30. Mogenp dx2 —y2 opburanu.

31. Mopens dxy opburany.

32. Mojnenb CTpyKTYpHI JibJA.

33. Mogens ceneHa.

34. Mopaens Temnypa.

35. bopo3oH.

36. Moaenb Topusi.

37. Mogens Bropuuta (ZnS).

[TpubGopsr.

1. Annapar Kunma.

2. ITpubop s anexrpoauza H20.

3. Ilpubop Mapra.

4. Cersamuecs TpyOKH C HHEPTHBIMU Ta3aMH.



5. Karogusie myun (6abouka).

6. [Tpubop s snexrpommsa NaCl.

7. Tepmockor.

8. 'anbBaHUYECKUI 3JIEMEHT.

9. Ycranoska juid aud@y3uu Bogopoaa 4yepe3 NOpUCThIN CTaKaH.

10. CnuproBka.

11. IIpoTon.

12. BeinpssMuTensb.

13. Jlatep st mpoTOHA.

14. Becsl.

15. Habop pa3HoBecOB.

16. Cnaiinel 15 npotoHa 1o teme "llepuoanueckas cuctema", "Crpoenue aroma".
Tabauel.

IIepnonnueckas cucrema aiemenTos /[ Menneneesa.

Crtpoenue aToma.

1. Cxema 3HepreTUYECKUX YpOBHEH M KBAaHTOBBIE IIEPEXO/IbI AJEKTPOHA aTOMa BOJOPO/Ia.
2. ®opwma s, p u d-opOouTaNei.

3. PagunanbHoe pacnpeeneHne BEpOATHOCTH HaXOXACHUS AJIEKTPOHA (JIEKTPOHHON IIIOTHOCTH) HA
PacCTOSHUU T OT szIpa.

4. 3aBUCUMOCTb YHEPIMHM HOHU3ALIUU aTOMOB OT aTOMHOT'O HOMEpa 3JIEMEHTA.

5. 3aBUCHMOCTb OpOMTAIBHBIX PAJUYCOB ATOMOB OT AaTOMHOT'O HOMEpa 3JIEMEHTA.
XHUMHUYECKas CBA3b.

. Pacnipenienenne aeKTpOHHOM IVIOTHOCTU B MOJIEKYJIE BOJIBI.

. Cusipl B3aUMOJIEHCTBUS MEKy aTOMHBIMU SIAPAMU U 3JIEKTpoHOM B H2+.

. Huzmme sneprernyeckue yposHu H2+ B 3aBUCHMOCTH OT MEKBSACPHOTO PACCTOSHUS.

. Cxema 00pa3oBaHMs CBSA3BIBAIONICH U PA3PBIXIIAIONICH MOJIEKYISIPHBIX 7S - opOuTalei.

. Cxema 00pa30BaHus CBA3BIBAIOLICH U Pa3pbIXJIAIONIEH MOJIEKYISIPHBIX ?Z - OpOUTalei.

. Cxema 00pa3oBaHUs CBSI3bIBAIOIIEH U Pa3phIXJISIONIEH MOJIEKYISAPHBIX ?X - OpOUTaNEH.

. DHepreTuyeckas IuarpaMMa ypoBHEH BYXbSIEPHBIX MOJIEKYII 3JIEMEHTOB 2ro Nepruoja.
. Cxema 00pa3oBaHus CBSI3bIBAIOIIECH U pa3phIXJsitoliei 7z - opoutaneit monekynsl BeH2.
. DHepreTuyeckas quarpamma opouTasei TMHeHHONW TpeXxaTOMHOM MOJIeKy bl Oe3 ?-CBS3bIBAaHMS Ha
npumepe BeH?2.

10. IlepexpriBanue 2s u 2p-opburasueil aToma yriaeposa ¢ 1s-opOuTansiMu 4eTbIpex aTOMOB BOJIOPO/JIa B
Mosekyne CH4.

11. Cxema nepekpbiBaHus opouTaneil mpu oopazoBaHuu ?-, 7- u ?-cBs3ei.

12. ®opma sp- rubpuIHON OpOUTANH.

13. T'uOpuu3zanus BaJeHTHBIX OpOuTanei.

14. IIpocTpaHCTBEHHOE PACIIONOKEHHUE CBSI3€H 1 KOH(PUTypaIus MOJIEKYII.

15. TlepexpriBanue opoOuTaneit B Monexynax CH4, H3N, H20.

16. Cxema MO OKTa3IpuyeCcKOro KOMILIEKCA.

DHepreTuka XMMHUYECKHUX IPEBPAIICHUN.

1. DHTanpnMitHAs AUarpaMMa OKHUCIIeHUs rpaduTa.

2. OnranenuitHas auarpamma odpasosanusi HCl U3 npocThIX BelecTs.

3. DHTanenuitHasg auarpamma oopazoBanusi NO U3 MPOCTHIX BEIECTB.

4. DHepreTnueckas CXeMa X0/la peakllMi B OTCYTCTBUH U B IPUCYTCTBUU KaTaJIn3aTopa.
CBolicTBa MPOCTHIX BEILIECTB.

1. IITOTHOCTH MPOCTHIX BEIIECTB.

2. Temneparypa II1aBJIE€HUS POCTHIX BELIECTB.

3. CrangapTHas SHTPONHUS MIPOCTHIX BELIECTB.

4. CtanapTHbIE 3JEKTPOAHBIE TOTEHIIUANBI POCTHIX BELIECTB B BOJHOM PacTBOpE.

5. CranpapTHbIe 31€KTpoAHbIE MoTeHMalIbl E0298 HEKOTOPBIX OKUCINTENBHO- BOCCTAHOBUTEIBHBIX
CHUCTEM B BOJHBIX PaCTBOpax.

6. Crannaptasie n3o0apusie noreHMansl 7G0298 o6pa3oBaHms HEKOTOPHIX BEIIECTB.
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13. O6pa3oBaTesibHbIE TEXHOJIOTUH

KonmnuecTBo 9acoB 3aHSATHH, MPOBOJMMBIX B MHTEPAKTUBHBIX (hOpMax B yuyeOHOM mporiecce 1o
NUCLUIIINHE «XUMHUI» COCTABIISIET 2 Y.

B mpouecce ocBoeHMS TUCHUIUIMHBI «XHMHS» HUCHOJIB3YIOTCS CIEAYyIOIIMe 00pa3oBaTelibHbIC
TEXHOJIOTHH:
KomnmdecTBo yacoB 3aHATHI, IPOBOJMMBIX B HHTEPAKTUBHBIX ()OpMax B y4eOHOM MPOIIECCE COCTABISET 2
yacoB.B kauecTBe 00pa3oBaTEIbHBIX TEXHOJOTUH MOTYT OBITh UCIIOJIb30BAHBI:
* paboTa B MaJIbIX TPyIMIaXx;
* 3BpHUCTHYECKas Oecena,
* CUCTEMBI JUCTAHIIMOHHOTO OOYJYCHHUSI.



