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: 09.03.01 MudopmaTrKa 1 BEIYUCIUTEIbHAS TEXHUKA
[Tpoduns: ABTOMaTH3UPOBaHHBIC CHCTEMBI 00paOOTKH MH(OPMAITUU 1
yIpaBJICHUS
KBanuduxanus seimyckHuka: 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
oOpaszoBarensHoro crangapra (mpuka3 Ne 929 or 19.09.2017) no nampasnenuto moarotoku 09.03.01
HWudopmaTrka W BEIYUCIUTENbHAS TEXHUKA JUTSI TPOGUIST «ABTOMATH3UPOBAHHBIC CUCTEMBI 00PabOTKU
nHGOpMAILINY U YIIPABJICHUS» HA OCHOBAHUU Y4EOHBIX MIIaHOB Habopa obOyuatontuxcs 2022 roja.

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:
LemssMu 0CBOSHHS TUCIUATUIMHBI « X AMUS SBIISTIOTCS:
a) bopmupoBanue GPyHIAMEHTATLHOW CUCTEMBI XUMHUECKUX 3HAHUI O B3aMMOCBSI3H MEXITY CTPOCHHEM
BEIIECTBA U €I0 XMMUYECKHUMHU CBOMCTBAMH,
0) oOydeHune criocobaM MPUMEHEHHSI KBAHTOBO-MEXaHUYECKUX, CTPYKTYPHBIX, TEPMOAMHAMHYECKUX H
KHHETHYECKUX MPEICTABICHUN sl OOBSICHEHUS U MTPEACKa3aHUsl OCHOBHBIX 3aKOHOMEPHOCTEH
MPOTEKAHUS XUMUYECKUX PEAKIUH,
B) PAaCKPBITHE CYIITHOCTH MPOIIECCOB, MPOUCXOIAIUX B X0 XUMHUECKHUX MTPEBPAIICHUI BEIICCTB,
) GOopMHPOBAHKE MOHSITHS O CBS3HM CBOWCTB XMMUYECKUX BEIIECTB M MX BIIHSIHHSI Ha OKPYKAIOIIYIO
Cpeny W 4elloBeKa,
1) pa3BUTUE UHTEIUIEKTYabHBIX BO3MOXXHOCTEH U CTUJISI MBIIIJICHUS CTYICHTOB Yepe3 JEMOHCTPALIUIO
pPOJIM XUMHUH B TIO3HAHUH 3aKOHOB IIPUPOIBI U MaTEPUATBHOM JKU3HHU OOIIECTBA, B PEIICHUH I100aIbHBIX
po0JIeM YeIOBeYeCTBA: KYIbTYPhl, HAYKH, UCTOPUH, O0YCIIOBJICHHOCTH PAa3BUTHS XUMUYECKOW HAYKU
MOTPEOHOCTSMHU MTPOU3BOJICTBA U OBITA.

2. MecTO AUCHHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Juctummaa «XuMus» oTHOCUTCS K 00s3arensHoi yactu OOIT u popmupyet y o0ydaromuxcst mo
npodmno  «ABTOMATU3MPOBAHHBIE CHCTEMbl 00pabOTKM MH(OpPMAIMM U yIpaBiIeHUs» HaOOp 3HAHUM,
YMEHUM, HABBIKOB ¥ KOMIIETCHIIUH.

Jlis ycnemHoro 0CBOeHUs AUCHUILIMHBI «XUMUsD» 00ydaroluiics 10 HalpaBJIEHUIO IOATOTOBKU
09.03.01 «MHpopmaTiKa U BBIUMUCIUTEIbHAS TEXHUKA» JOJDKEH OCBOUTH MaTepuall IPEIIeCTBYIOLINX
JUCLUIUINH:

1. Xumus ( IKOJIBHBIN KypC )
Jucuummza «XuMHsD» SBISETCS NMpeAllecTBYIOMEd 1 Heo0X0oquMa AJIsl YCHEIIHOTO OCBOSHHS
MOCJIEAYIOIIUX TUCHUIUINH:
1. be3onacHOCTb KU3HEAEATEILHOCTH
2. BrIloTHEHHE U 3aIIUTa BBITYCKHOW KBaTH(PUKAIIMOHHON paboThI
3. O0w1ast XuMHUyecKasi TEXHOJIOTUs
4. YyeOHas mpaKkTHKa (03HaKOMUTEIbHASI TPAKTUKA)
5. Dkonorus

3. Komnerenuunu ody4aiomerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOCHHS AU CHUIITIUHBI

OIIK-1 Cnioco0eH NnpuMeHSITh eCTECTBEHHOHAYYHbIE U 001eMH:KeHEePHbIe 3HAHUS, METO/Ibl MATEMATHYECKOT0
aHaJIN3a U MO/IEJTUPOBAHUS, TEOPETHYECKOT0 M IKCIIEPUMEHTAJIBLHOI0 UCC/IeT0BAHNS B IPodecCHOHATBLHOT
JAeSITeIbHOCTH

OIIK-1.1. 3HaeT OCHOBHI BBICIICH MaTEMATHKH, (PU3UKH, XHMUHU, OCHOBBI BEIYUCIUTEIFHON TEXHUKH U TIPOTPaMMHUPOBAHUS
OIIK-1.2. YMeeT pemats cTaHAAPTHBIC MPO(OECCHOHATBHBIC 33/Ia4H C IPIMEHEHHEM €CTECTBCHHOHAYYHBIX H
0OIIeWHXCHEPHBIX 3HAHUN, METOJIOB MATEMAaTHYCCKOTO aHAJIN3a H MOJICITUPOBAHHS

OIIK-1.3. Brageer HaBBIKAaMH TEOPETUIECKOTO U AKCIEPUMEHTAIBHOTO UCCIIETOBAHUA 00BEKTOB MPOdecCHoHaIBHON

JCATCIIBHOCTH

B pesyabTare 0cBOCHHSI TUCHHUIINHBI 00Y4AI0IIHIICS 10JIKEH

3HaThb:

- OCHOBHBIC XUMHYECKHE 3aKOHEI,

- OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHMSI XUMHYECKHUX MPOIIECCOB;
- CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHEHUMN.

- O BJIMSIHUH XMMHUYECKHUX BEIIECTB U COCMHEHUIN HA OKPYKAIOILYIO CPEAY U 3J0POBBE YEIIOBEKA.



YMmeTh:

- OIINCHIBATh CBOfICTBa HeOpI‘aHI/I‘{eCKI/IX BCHICCTB U UX HpI/IMeHeHI/Ie Ha OCHOBE€ KBAHTOBO-
MECXAaHHUYCCKHUX, CprKTyprIX, TepMOI[I/IHaMI/I‘-IeCKI/IX U KHHCTUYCCKUX HpeHCTaBﬂeHHﬁ;

- OIIEHHUBATh BO3MOXHOCTh U YCJIOBHSI IIPOTEKAHMS XMMHYECKUX MPOIECCOB;

- ONIPEACIIATh TCPMOAMHAMUYECKHE XapPAKTEPUCTHKN XUMHUYECKUX PEAKIIUH U KOHCTAHTBI
paBHOBECHS,

- HpI/IMeHSITb OCHOBHBIC XUMHWYCCKHUEC 3aKOHBI, TepMOI[I/IHaMI/I‘-IeCKI/IC CHpaBOqHBIG JAHHBIC U
KOJIMYCCTBEHHBIC COOTHOIICHUSI HEOPTAHMYECKOM XUMHUH ISl pelIeHUs PO ECCHOHANIBHBIX 3a/1aY,
- PacCUMTHIBATh TEPMOJIUHAMUYECKHIE XaPAKTEPUCTUKH MPOIECCOB 1T 000CHOBAHMS
TCXHOJIOTHUYCCKUX LCITOYCK HOHY'-IGHI/ISI HeOpFaHI/I‘-IeCKI/IX BCIICCTB.

Baagern:

- HaBbIKaMH CaMOCTOSITCILHOM pa6OTLI C pa3jiIn4YHbIMU I/IH(I)OpMaI_[I/IOHHLIMI/I HCTOYHHMKaMH (Ha

6YM8.)KHHX H JJICKTPOHHBIX HOCUTCIIAX, B TOM YUCJIC, CPCIbI Intemet) JIJISL IOMCKA CBEJICHU I 00

OTACJIbHBIX OMPCACICHUAX, IOHATHUAX U TCPMHUHAX JJIA 0O0BSICHEHUS UX IMPUMCHCHUA B IPAKTHYCCKUX

CUTyalusiaX,; pCIICHUA TCOPCTUYCCKUX U MPAKTUYCCKUX THUIIOBBIX U CUCTCMHBIX 3a4a4, CBA3aHHBIX C

HpO(l)CCCI/IOHaJIbHOI;’I JACATCIIBHOCTBIO

- HaBbIKaMH BBIIIOJIHCHHUSA OCHOBHBIX XMMHYCCKHX onepauﬂﬁ;

- HaBbIKaMH O6paIII€HI/I$I C XUMHMYCCKHUM BCHICCTBOM C CO6JIIOI[€HI/I€M IMpaBUJI TCXHUKHU 6630HaCHOCTI/I;

- HaBBIKaMU 0(OPMJIICHHUS OTYETA 10 JabopaTOPHBIM paboTam.

4. CTpyKTYypa M coJep:KaHue TUCHUIIMHBI
O6mas TpyA0EMKOCTh AUCHUILIMHBI COCTABIISIET 2 3a4eTHBIE eIMHUIIBI, 72 Yaca.

Bt yueOHoM paboTHI (B 9acax) OrneHOYHBIC
Cpe/CTBa IS
MIPOBECHNUS
Ne Paszen Ceme- [IpakTuueckue Jlabopa- T[:)K Zl61711/1
/11 | JAWCLMIUIMHBI cTp Jlexuus p P KCP CPC I
3aHATHSA TOpHBIE POMEXY-
TOYHOHI
aTTeCTalluu
1 2 3 4 5 6 7 8 9
Crpoenue KontponsHas
aToma u pabora
neproiniecKast
1 | cucrema 1 2 7
XUMHUYECKUX
JJIEMEHTOB
AN.
Menneneesa
Hror
0ro mno 1 2 7
ceMecTpy
XUMHUYECKH Jlaboparopnas
1. eexne 2 2 4 4 49 Gopatop
MPOLECCHI pabora; Tect
HToro no 3aser,
2 2 4 4 49 Kontpoabnas
ceMecTpy
padora

5. ConeprxaHue JeKIIMOHHBIX 3aHATHIA 110 TeMaM




No HupukaTopst
. /_n Paznen qucnuIuimHb Yacsl Tema IeKIMOHHOTO 3aHATHS JIOCTHKEHUS
KOMITCTEHIINU
1 2 3 4 5
1. | CtpoeHue aToma U epuoAUYCCKas CUCTEMA 2 Crpoenue aToma u OIlK-1.1
xumudeckux amemenToB J[.1. Menneneera IEPUOIMYECKAsI CUCTEMA OIIK-1.2
XUMUYeCKuX dneMenToB J[. 1. OIIK-1.3
MenpeneeBa
2. | XuMHA9eCKHe IPOIeCcCH 2 TepMomuHAMUKA XUMHYECKUX OIlK-1.1
TIPOIIECCIIOB OIIK-1.2
OIIK-1.3
BCET'O 4
6. ConeprxaHue NPaAKTHYECKUX/CeMUHAPCKUX 3aHSITHI
[TpoBenenue MPakKTHYECKUX/CEMHUHAPCKUX 3aHATHIA HE MPETyCMOTPEHO y4EOHBIM TUIAHOM
7. Coagepxanue JJa00OPATOPHBIX 3aHATHI
Mungukaro
pHL
Ne Pazpen nucuumninuHb Yacsl Tewma 3aHATHS AOCTIDRER
/I us
KOMIIETEHII
2071
1 2 3 4 6
1. | XuMuueckue nporecchl 2 IM'mpponus OIIK-1.1
OIIK-1.2
OIIK-1.3
2. 2 OKHCITUTENEHO-BOCCTAHOBUTENILHBIE OIIK-1.1
peakuuu OIlK-1.2
OIIK-1.3
BCET'O 4
8. CamocrosiTesibHast paboTa
N T WupukaTopsl
o €MBI, BRIHOCUMEIC HA CAMOCTOSTEIBHYIO
i pabory Yacer ®opma CPC JOCTHIKEHHUS
KOMITETEHIIMU
1 2 3 5 6
1. | Ctpoenue atoma 3 MOJTOTOBKA K KOHTPOJIBHOM paboTe OIIK-1.1
OIlK-1.2
OIlK-1.3
2. | Tlepuoauyeckuii 3aKOH U NepUOMIECKas 4 MOJTOTOBKA K KOHTPOJIBHOM paboTe OIIK-1.1
cuUcTeMa XUMHUYECKUX dmemMeHnToB J1. M. OIIK-1.2
Memnneneena OIlK-1.3
3. | Xumudeckasi TepMOJJMHAMHKE 16 MIOATOTOBKA K TECTUPOBAHHUIO OIIK-1.1
OIIK-1.2
OIIK-1.3
4. | Tunponus 15 oopmileHnEe OTYETOB, MOJITOTOBKA K OIlK-1.1
nabopaTopHO# paboTe, MOArOTOBKA K OIIK-1.2
TECTUPOBAHHUIO OIIK-1.3
5. | OKkuCIUTENBEHO-BOCCTAHOBUTEIbHBIE 18 odopmileHnEe OTYETOB, MOJIrOTOBKA K OIlK-1.1
peaxkuuu n1abopaTopHOl paboTe, HOATOTOBKA K OIIK-1.2
TECTUPOBAHUIO OIIK-1.3
BCET'O 56
8.1 KonTpoub camocTosiTe1bHOI PadoThl
HNupukaTopst
Ne TeMbl, BHIHOCHMBIE Ha CAMOCTOSITEIILHYIO
i pabory Yacsl ®dopma KCP JIOCTIKEHUS
KOMIETEHITNH
1 2 3 5 6
1. | XumMudeckas TepMOANHAMUKA 1 MPOBEpPKa TECTUPOBAHUS OIIK-1.1
OIlIK-1.2
OIIK-1.3




HNupukatopsl
Ne TeMbl, BHIHOCHMBIE Ha CAMOCTOSITEIILHYIO
Yacel ®opma KCP JIOCTUKEHUS
n/n paborty
KOMITCTEHIINU
1 2 3 5 6
2. | Tunponus 1 npueM J1abopatopHoii paboTsl, mposepka | OITK-1.1
TECTUPOBAHUS OIIK-1.2
OIIK-1.3
3. | OKCHIIUTENBEHO-BOCCTAHOBUTEIbHBIE 2 npueM J1abopatopHoit paboTsl, mposepka | OITK-1.1
peaxun TECTHPOBAHUS OIIK-1.2
OIIK-1.3
BCEI'O 4

9. Ucnosib30BaHMe PEHTHHIOBOI CHCTEMbI OLIEHKU 3HAHM I

[Ipu ormeHKe pe3yNbTaTOB NEATEIBHOCTH OOYYAIOIIMXCS B paMKax JAUCHUIUIMHBI «XUMHS»
HCIIONB3YETCsl pEUTUHTOBAs cucTeMa. MakcuMallbHO€ 1 MUHUMAJIbHOE KOJIMYECTBO 0aJJIOB MO Pa3IMYHBIM
BHJIaM y4eOHO# paboThl omucaHo B «llomokeHun o OaIbHO-PEUTHMHIOBOM CHCTEME OIICHKHM 3HAHWN
CTYJIEHTOB U obecreueHus kauecTBa yueoHoro npoieccay ®I'bOY BO KHUTY.

PeliTunroBas oneHka GpopmMupyeTcs Ha OCHOBaHHH TEKYIIEro W MPOMEKYTOYHOIO KOHTPOJS. 3a
KOHTPOJIbHBIE TOUYKHU CTYACHT MOXKET MOJYyYUTh MUHUMAIBHOE U MAaKCUMAJIBHOE KOJIMYECTBO OAIIOB (CM.
Tabnuny).

OueHoYHBIE CPeACTBA KoJa-Bo MuH.0a/1710B Makc.0a/1510B
2-ii cemecTp
JlabopaTopHas paboTa 2 20 40
Tect 4 40 60
Htoro 60 100

10. OueHouHble cpeacTBa IS TeKYLIEro KOHTPOJS YCIeBAeMOCTH, NPOMeEKYTOYHOI
aTTecTAalMH 110 HTOraM OCBOEHUS! M CHUIIMHBI
OneHouHbIE cpencTBa ISl MPOBEACHMSI TEKYHIETO KOHTPOJIS YCHEBAEMOCTH, IMPOMEKYTOUHOM
aTTeCTallud M UTOTOBOW aTTecTallMM pa3padaThIBalOTCS COTJIACHO MOJIOKEHHI0 0 DOHJIaX OLIEHOYHBIX
CPEICTB, pacCMaTPUBAIOTCA KaK COCTaBHas 4acTh paboyeil mporpaMMmbl U O(QOPMIISIOTCS OTIEIbHBIM
JOKYMEHTOM.

11. UadopmannonHo-MeToAUYECKOE 00ecnedeHne JUCIUIIMHBI

11.1. OcHoBHas JuTEpaTypa

[Ipy wu3ydyeHUW TUCHUIUIMHBI «XHUMHS» B KadeCTBE OCHOBHBIX HCTOYHHUKOB HH(OpPMAINH
PEKOMEHTYEeTCsl HCII0JIb30BAaTh CJIEIYIOUTYIO JIUTEPATYPY:

OcHOBHbIE HCTOYHHKH HH(OPMALIUH KoJsim4ecTBo 3K3eMILISIPOB
3. T. Oranecsin, B. A. TTonikos, JI. 1. Illepbakosa | https://urait.ru/bcode/450101
[u ap.], O6mmas u HeopraHuyecKass XUMHUs Pexxnm noctymna: no noanucke KHUTY
[[Tpouee] YueOuuk ams By30B: Mocksa : FOpaiir,
2020
H. C. Axmeros, O6mas u Heopranuueckas xumust | https://e.lanbook.com/book/153910
[DnexTpoHHBI pecypc] yIeOHHK 11 BY30B: Pexxum noctyma: mo moamucke KHUTY
Cankr-IlerepOypr : Jlans, 2021

11.2. lonmotHuTEIBHASI IUTEPATYPA

B kayecTBe [JOMONHUTENBHBIX MCTOYHHUKOB HMHGPOPMAIMUM PEKOMEHAYETCS HCIO0JIb30BaTh
CIIEYIOIYIO JINTEPATYPY:
JlonoiHUTeIbHbIE UCTOYHUKH KosauuecTBo 3x3eMILIsIpoB

uHpopMmanuu

M. K. Asu3zoBa, JI. . bageiruna, | http://e.lanbook.com/books/element.php?pll_id=50685
H. C. Axmeros, JIabopatopusie u | Pexxum noctyna: nmo nognmucke KHUTY
CEMHUHAPCKUE 3aHATHUSA 110 O0IIEeH
Y HEOPraHUYECKOU XUMUU




[Dnextponubiii pecypc] : CaHKT-
[letepOypr : Jlanp, 2014

H.II. MudTaxona, JI.3. http://ft.kstu.ru/ft/Grigorieva_ob_& neorgan_chemistry_part_1.pdf
Pszanosa, O.C. I'puropbeBa, Hoctyn ¢ IP agpecoB KHUTY

OO01mmas u HeopraHu4YecKasi XUMUS
[DnexTpoHHBIH pecypc] 1ab.
MPAKTUKYM C UCTIOJIb30BAHUEM

MHUKPOXUMHUYECKOTO

obopynoBanus: Kazans :

KHUTY, 2010

E. U. Tynukun, Xumus. B 2 4. https://urait.ru/bcode/452785

Yacte 1. O0mas u Pexxum noctyna: o nognucke KHUTY

HEOPraHu4YecKasi XUMHsI
[[Ipouee] Yuebnuk st CITO:
Mockaa : FOpaiit, 2020

11.3. DyieKTpOHHBIE HCTOYHUKHU HH(OPMaLUH
[Tpy n3ydeHun AUCHUILTUHBL «XHUMUS» IPETyCMOTPEHO UCIIOIB30BAHNE HIIEKTPOHHBIX HICTOUHUKOB
uHpOpMAaIHN:

. Onexrponnsnii karamor YHULl KHUTY: Pexxum nocryma: http://ruslan.kstu.ru/

. OBC «Jlanp»:Pexxum gocryma: https://e.lanbook.com

. O6pazoBarenpHas miaTpopma «tOpaiity: Pexxum gocryma: https://urait.ru/

. OBC «Znanium.com»: Pexwum nocryna: http://znanium.com/

. OBC YuuBepcurerckas 6ubmuoreka omnaiiH: Pexum mocryna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum goctyma: http://www.iprbookshop.ru/

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

. Hayunas snextponHas 6ubanoteka https://elibrary.ru/

0 3O\ LN kW~

YHUIQ
Cozanacoeéano

11.4. Ilpodeccnonasibabie 0a3bl JaHHBIX U MHGOPMAIHOHHBIE CIPABOYHBIE CHCTEMbI

ba3bl jaHHBIX:

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

zbMath : https://zbmath.org/

NudopmaninoHHblie ClipaBOYHbIE CHCTEMBI

Crnpasouno-npaBoBas cucreMa «I'APAHT» Jloctyn cBOOOIHBIN: Www.garant.ru
CrpaBouno-nipaBoBas cucrema «Koncynprantllmtocy Jloctyn cBob6oanbIi: www.consultant.ru

12. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHne JUCIUIINHBI

.HI/II_ICH3I/IpOBaHHOC IporpaMMHOC obOecrieueHne 1 CBO6OI[HO pacpocTpaHdaCMOC NPpOrpaMMHOC
O6€CH€‘I€HH€, B TOM YHCJIC OTCUCCTBCHHOI'O IIPOMU3BOJACTBA, UCIIOJIB3YyEMOC B y‘-Ie6HOM mponecce nmpu
OCBOCHHUHU JUCIUILIUHBI «XHUMUI»:

Oducurie u nenoseie nporpammbl: ABBY'Y FineReader 9.0 npod;
Oducnsie u aenoseie mporpammbl: MS Office 2007 Russian;

OducHsie u genossie mporpammer: MS Office 2007 Professional Russian;
Oducueie u aenoseie mporpammbr: MS Office 2010-2016 Standard
Apxusatop 7 Zip



brnoknot Notepad
SAnnexc bpaysep

Oducusie u nenoseie nporpammsl: 1C:Ilpennpustue 8. Kommiekt as oOyueHus B BHICIIUX U CPEIHUX
y4eOHBIX 3aBEJCHUAX

Oducuele u genoBbie mporpaMmbl: KoMmbpioTepHas enoBas urpa ais mpoQecCHOHANbHOM MOATOTOBKU
CIELIUAIUCTOB [0 YIPABJIECHUIO IPEAPUATUMU

Oducuele u genoBbie mporpammbl: Koncranra: YnpasieHue mporeccamu.

ITO s xomtekTUBHOM padoThl Microsoft Teams
Xumus 8-11 kimace. BupryanbHas madoparopust

Hayunoe I1O: Gaussian GO9W Full Version ot 22.12.2015 Nel15/2174/b21.21512.2015;
Hayunoe I1O: 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;

Hayunoe I10: Mathcad Education
Hayunoe I10: Mathematica Standard

Hayunoe I1O: Aspen HYSYS (ANSYS Academic Research Mechanical and CFD; ANSYS LS-DYNA,
ANSYS LS-DYNA HPC-8)
Hayunoe [10: MATLAB Academic (B kommekTe ¢ Simulink Academic)

Hayunoe [1O: BupTyanbHblil 0CMOTp MecTa MPOUCIIECTBUS: Y YeOHO-METOUUECKHIIT KOMILIIEKC
Hayunoe [10: BupTyanbsHblit 0ObICK (BbIEMKA): Y U4€OHO-METOIUYECKUN KOMILIEKC

[IpenycMOTpeHO UCTIONB30BaHUE JIOTIOJHUTEIIBHBIX CPEJCTB BU3YAIM3AIMH HH(DOPMAIIHHN:
[.JIexunonHsble 3aHATHSA:

A) KoMmiekT 31eKTpOHHBIX Pe3eHTaluil;

b) Aynutopus, paccuntannas Ha 200 CTyIeHTOB, OCHAIIIEHHAs! TPE3ECHTAIIMOHHOM TEXHUKOU (IKpaH,
HOYTOYK);

B) Harnsaasie mocobus:

1. OGpa3ibl anMa3oB (CTpassbl).

. Yrous.

. I'padur.

. XJ10p.

. bpom.

. o

. Kpemuunii.

. Cepa.

9. Kpucrami ropHoro xpycrais.

10. O6pa3zern 3anasHHOro okcuaa cepoi( VI).

11. Oneym.

12. O6pasusl meramnoB Na, K, Mg, Al, Sb, Pb, Sn.
13. O6pa3ibl MmeTaioB d-3JEMEHTOB.

14. ObecthochopenHast KOCTb.

15. O6pa3siibl CTEKOJI.

16. Hacwimennslii pactsop Pbl2.

17. O6pazen THXO0OKeaHCKO# KoHKperuu (Mn).

18. Kpucramn CuSO4.

19. ITocepeOpsinas koioa.
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20. Kpucramt 6uxpoMara aMMOHHUSI.

21. Kpucrani KBacIos.

22. O6pa31bl MUHEPAJIOB.

23. IlnatuHoBas ceTka.

r) Mozienu mapocTepKHEBBIE:

1. Monens BeH2 (nunetinas).

. Monens BF3 (TpeyrosnbHas).

. Monens CH4 (Tetpasp).

. Mogens NH3 (TeTpasap).

. Mognens H20 (terpasnp).

. Mogenb PCIS5 (Tpuronanbhasi Ounupamusa).
. Monens CIF3 (T-o0pa3Has).

. Monenb SF6 (oxTasap).

9. Mogens IF5 (kBanpaTHas nupamuia).

10. Monens IF7 (nmeHTaroHanbpHast OMMUpaMuIa).
11. Mopens P4.

12. Monens rpadura.

13. Mogenp anmasa.

14. Monens cepsl (3ursarooOpasHasi).

15. Mopnensb cepsl (KOpoHa).

16. Monens SiO2.

17. Pemertka NaCl.

18. Pemerka NaCl (rioTHas ynakoBka).

19. O6beMHOLIEHTPUPOBAHHAS PELIETKA.

20. O6beMHOIICHTpUPOBaHHAS (TJIOTHAS YIIAKOBKA).
21. I'paHenieHTpupOBaHHas peUIETKA.

22. I'paHenieHTpupOBaHHas (IJIOTHAS YIIAKOBKA).
23. I'excaronasnbHasl pemieTka.

24. I'ekcaroHanpHas (IJIOTHAS YIIAKOBKA).

25. Mopenb OopHHUTpHUA.

26. Mopenb ypaHa.

27. Mopenb S opouranu.

28. Monens Px opburanu.

29. Mopenb dz2 opburanu.

30. Monens dx2 —y2 opOuTaim.

31. Mogenp dxy opOuTanu.

32. Mogenb CTpyKTYypHI JbJa.

33. Mogensb ceneHa.

34. Mopnens Temypa.

35. bopo3oH.

36. Mogens Topus.

37. Monens BropruTa ( ZnS).

1) [Tpubopsr:

1. Annapar Kunna.

. Ipubop s snexrponusa H20.

. [Ipubop Mapra.

. CBersimuecs: TpyOKH ¢ MHEPTHBIMU Ta3aMH.
. Katonneie nmyun (6abouka).

. Ipubop s snexrponusa NaCl.

. Tepmockor.

. [anpBaHMYECKUI DIIEMEHT.

9. YcranoBka mis qudy3un Bogopoia yepe3 MOPUCThIN CTaKaH.
10. CniuproBka.

11. IIpoTon.

12. BelnpsMuUTensb.

13. Jlatep st mpoTOHA.
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14. Becnl.

15. Habop pa3HoBecoB.

16. Cnaiigel niis npotoHa no teme "llepuoanueckas cucrema", "Ctpoenue aroma'.

e) TaGmuuer:

[Tepuonuueckas cucrema snementoB 1.1 Menneneena.

CBoiicTBa MPOCTHIX BEIIECTB.

1. II1OTHOCTH IPOCTHIX BEILIECTB.

2. Temneparypa 11aBjieHUs MPOCTHIX BELIECTB.

3. CranaapTHast SHTPOMHS MPOCTHIX BEIIECTB.

4. CtangapTHbIE JIEKTPOIHBIE MOTEHIIMAJIBI MPOCTHIX BEIIECTB B BOJHOM PAaCTBOPE.

5. CtanzapTHbIe 1eKTpoaHbIe ToTeHIHAIbl E0298 HEKOTOPBIX OKUCINUTEIbHO-BOCCTAHOBUTEIBHBIX
CUCTEM B BOJHBIX PacTBOpax.

6. CranaaptHbie n300apHbie moTeHIManbl ?G0298 00pa3oBaHNs HEKOTOPBIX BEIIECTB.

I1. JIabopaTopHbIie pabOThI

a) 4 maboparopuu o01el riomaaso 400 KB. METPOB, OCHAIICHHBIC MKa(aMu BBITSHKHOW BEHTHIISIIAH,
CYUIWJIBHBIMH TI€4aMU, BOJOCTPYWHBIMH HACOCAMH, SJIEKTPOHHBIMU U TEXHOXUMUYECKHMH BECAMU,
KasmopuMeTpamu, pH-mMeTpamu u T. 1.

0) 2 nabopaTropuu ¢ MECTaMH CTYJIEHTOB, OCHAIIIEHHBIMH KOMITBIOTEpaMH ¢ JOocTyrnoM B MIHTepHeT,
MpeTHa3HaYeHHBIC I Pa0OTHI B 3JIEKTPOHHOH 00pa3oBaTeIbHON cpe/ie

13. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

KosmyecTBO 4acoB 3aHSATHI, MPOBOJMMBIX B MHTEPAKTHBHBIX (OpMax B y4eOHOM Ipoiiecce Mo
AJUCHUITIINHE «XHUMUS COCTABIIAET 2 Y.

B mporecce ocBOEHMS MUCHUILTUHBI «XUMHS» HCIHOJIB3YIOTCS CICAYIONIHE 00pa3oBaTebHbIC
TEXHOJIOTHUHU:
B kauecTtBe 00pa3oBaTeNnbHBIX TEXHOIOTUNA MOTYT OBITH UCIIOIB30BaHBI:

* TBOPYECKHE 3aaHUS;

* paboTa B MaJIbIX TPYIIax;

* TUCKYCCHS,;

* U3yYeHHE U 3aKpETUICHHE HOBOTO MaTepraia Ha HHTEPAaKTUBHOM JICKIINH (JIeKIHsI-0ecena, JTeKIHs —
JMCKYCCHSL, JIEKIIHA € pa300pOM KOHKPETHBIX CUTYAIU, JIEKLIUs C 3apaHee 3alUIaHuPOBAaHHBIMU
olnOKaMu, JIEKIHS- Tpecc-KOHPEPEHIINs, MUHU-TIEKIIN);

* IBpUCTHYECKas Oecena;

* CUCTEMBI JJUCTAHIIMOHHOTO O0YYCHHUS;

* 00CyXJIeHHE U pa3pelieHne mpodieM («MO3roBOH MITYpM»).



