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PaGouass mporpamMMa MO JWCHMIUIMHE «AHAJTUTHYECKAs XUMUS» HApPaBICHUS
MOJITOTOBKU 18.03.01 «Xumuueckas TeXHOJOTHUs», Tpodmib: «TexHomorus
XUMUYECKUX M HEPTEra3oBbIX IPOU3BOJACTBY»,  COCTaBJI€HAa B COOTBETCTBUHM C
TpeboBanusiMu  DenepanbHOr0 roCyJapCTBEHHOTO 00pa3oBaTENbHOIO CTaHIapTa
Boiciiero oOpazoBanusi 18.03.01 «XuMuueckas TEXHOJOTHS», YTBEPKICHHBIM
npukazom Munoopuayku Poccun ot 07.08.2020 Ne 922.

PaGouast mporpamma

00CYKJeHA U PeKOMeHJOBAHA K  YIBEPKICHHIK DEINIEHHEM  KaQeIpel
«EcTecTBeHHBIE H MaTeMAaTHUYECKHE HAyKH» OT « 20 » mroHd 2023 r., IPOTOKOI
Ne 30 .

3aBeayromui Kadeapoi VYL ;_/ / KumuHa E.B. /

ITpeacegarens YMKH/YMKC W / JleekuHa H.JL. /




1. Henu v 3a1a4m AU CHUTLTAHBI

Heabi0 OCBOGHUSA TUCHUIUIMHBI «AHATUTUYECKAs XUMHUS » SBISIETCS COJIEHCTBUE
(GOpMHUPOBAHUIO U PA3BUTHUIO Y CTYJEHTOB, 00IIENPOdeCcCHOHATBHBIX KOMIETEHIUH,
MO3BOJISIIONIMX UM B JIaJbHEHIIIEM OCYIIECTBISATh MPO(PECCHOHATBHYIO JIEATENbHOCTh
MOCPEJICTBOM OCBOCHHUSI TEOPETHMUYECKUX M DKCIEPUMEHTAIBHBIX OCHOB XUMHUYECKHUX,
(UBNKO-XUMUUECKUX U (PU3MUECKUX METOJIOB aHAIM3a Pa3IMYHBIX OOBEKTOB, a TAKKe
03HAKOMJICHUE CTYJICHTOB C IpHUeMaMu U METOJIaMU XMMUYECKOTO aHaJIN3a.

XUMUYECKUI aHalIM3 TNPUMEHAETCS BO BCEX 00JacTAX HAyKd, TEXHHKH,
MIPOM3BOJICTBA, KOTOPBIE UCMOJB3YIOT XUMUYECKHE BelllecTBa. B HacTosiee Bpemsi HU
OJINH U3 MaTepualioB HE MOCTYNaeT B MPOU3BOJICTBO U HE BBIMyCKaeTcs 0€3 JaHHBIX
XUMHYECKOro aHaiu3a. [lo JaHHBIM XMMHYECKOrO0 aHajiu3a OIMPENeNsaeTCs] KaueCTBO
Marepuajia W OO0JacTh €ro UCHoJb30BaHuA. [Ipou3BOgUTCA TakXke aHaIU3
HETIOCPEJICTBEHHO B XOJI€ TEXHOJIOTHYECKOr0 Mpoliecca B JUHAMHUYECKUX YCIIOBUSX.
3Has pe3yJIbTaThl XUMUYECKOT0 aHAIN3a, HHXEHEP-TEXHOJIOI MOXKET KOHTPOJIUPOBATH
TEXHOJIOTUYECKHM MPOIIECC U MPEayNpexaaTh oOpa3oBaHue Opaka.

3anaum uzyvyaemMoi JUCHUIIHHBI:

o CO3/1aThb UYETKOE TMPEACTABICHHE O NPEAMETE AHAIUTHYECKOM XUMHH,
COBPEMEHHOM COCTOSIHUM U TYTSAX Pa3BUTHUS AHAUIUTHUYECKONW XHUMHUHU, CBS3U €€ C
IPYTMMHM HayKaMH M TPaKTUYECKOM MPUMEHEHUH METOJOB aHajiu3a B Pa3JIMYHBIX
00J1aCTSIX YETOBEUECKOU IeSITEIbHOCTH;

o 03HAKOMHUTH CTYJICHTOB C OCHOBHBIMHU TOHSTHSIMH, 3aKOHAMU U METOJIaMU
XUMUU KaK HAyKH, COCTaBIISIONIEH (PyHIaMEHT BCEW CHUCTEMbl XMMHUECKUX 3HAHUM;
o CIocOOCTBOBAaTh  (POPMUPOBAHUIO Yy CTyACHTa OOOOIEHHBIX TPHEMOB

UCCIIEIOBATEIbCKOM AeSITeNbHOCTH (ITOCTaHOBKA 3a/1a4l, TEOPETUYECKOe 00OCHOBAHNE
Y 3KCIIEpUMEHTAJIbHAS [TPOBEPKA €€ PELIeHMs ), HAyYHOTr0 B3IJIAa Ha MUP B LIEJIOM;

® Pa3BUTh Yy CTYIACHTOB MPOQPECCHOHATBHOE XHUMHYECKOE MBIIIJICHHE, YTOOBI
Oynymuid 6akajgaBp CMOT IEPEHOCUTh OOLIME METOAbI HAYYHOI paboThl HA paboTy MO
CHEINATbHOCTH;

® TI0Ka3aTh TMPUMEHEHHE TEOPETUYECKUX MPEICTABICHUA XUMHH (XUMHYECKOM
TEPMOAMHAMMKNA M XWMHUYECKOM KHHETHKH) B KAY€CTBEHHOM M KOJMWYECTBEHHOM
aHaJn3e;

® PAcCMOTPETh TUIBI PEaKUUi U MPOIECCOB B AHATUTHYECKOH XUMHUHU (KHUCIOTHO-
OCHOBHBIE  pEaKIMH,  peaklmuh  KOMIUIEKCooOpa3oBaHMUs, OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHBIEC PEAKIIUHN);

® TI03HAKOMHTH CTYJCHTOB C BOKHEHIIIMMH METOJAAMH aHAIN3a: TPAaBUMETPUUCCKHIM,
TUTPUMETPUUECKUM, JIEKTPOXUMUUYECKUM, CIIEKTPOCKOIIUYECKUM U ONITUYECKHIM;

® T103HAKOMHTb CTYJIEHTOB C OCHOBHBIMHU OOBEKTaMH aHAIU3A.

2. MecTto aucuumiauHsl B crpykrype OIIOII BO
JuciumirHa «AHaTUTUYECKass XUMHUS» OTHOCUTCS K 00s3aTelbHOM YacTu
broka 1 «/lucuuniauusl (MOIYIIN)».



3. TpeGoBanusi Kk pe3yabTaTaM OCBOCHUS TUCUUIIIMHBI

W3ydyeHne IUCHUIUIMHBI HampaBleHO Ha (QopMupoBaHUE
KOMTICTCHITHH:

OIIK-1 - cnocobeH wu3yyaTh, aHAIU3UPOBATh, MCIOJIb30BaTh MEXaHU3MBbI
XAMHYECKUX PEAKIUi, TPOUCXOASIINX B TEXHOJOTHYECKHX TMpoIeccax |
OKpY’)KaloIlleM MHpPE, OCHOBBIBASCh Ha 3HAHUSAX O CTPOCHUU BEIECTBA, MPUPOJIE
XAMHYECKON CBS3M M CBONCTBaX pas3IUYHBIX KJIACCOB XWMHYECKUX DIIEMEHTOB,
COCIMHCHU, BEIIECTB U MaTEPUATIOB.

A (D13%011 (97

[lepeyeHr TUIAHMPYEMBIX  PE3YJBTATOB  OOY4YEHUS 10  JHUCIHIUIMHE,
COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJbTaTaMU OCBOEHUS 00pa30BaTEIbHOU

IPOrpamMMBbl

KOI[ 1 HAMMCHOBAHUC

KOI[ W HAMMCHOBAHHC MHIHUKATOpa

HaumeHoBaHue mokasarteis

KOMIICTCHITHH JOCTHKCHHSI KOMITCTCHITUT OIICHUBAHHUS
(pe3ynbrar (cocTaBISAIOIICH KOMIIEHTEHIIUHN ) (pe3ynbTara oOyueHus Mo
OCBOCHWUSI) JTUCITUTUTIHE)

OIIK-1 - Cnocoben
M3y4aTh, AHATU3HPO-
BaTh, UCIIOJIb30BATh
MEXaHU3Mbl XUMHYe-
CKHUX pEaKIHH, Mpo-
UCXOJISAMINX B TEXHO-
JIOTUYECKUX IMPOLEC-
Cax M OKpYyKarolem
MHUpPE, OCHOBBIBASICH
Ha 3HaHUSX O CTpoe-
HUU BEIIECTBA, IPU-
poae XUMHYECKON
CBSI3U U CBOMCTBax
pa3IMYHBIX KJIacCOB
XUMHUYECKHX DJIe-
MEHTOB, COCIUHE-
HHUM, BEIIECTB U Ma-
TEpUAJIOB.

UJMl-4onk-1  3HaeT TeopeTUyYEeCcKue
OCHOBBI AaHAJTUTHYECKON XUMUU U
MOHUMAET CYIIHOCTb
AHATUTUYCCKUX METOJIOB aHAIIN3A,
CIoco0OeH BHIOPATh aHATMTUYECKHUMA
METO/I aHAJIM3a OCHOBBIBASICHh HA
MPOTEKAOIINX, B X0/I€ TIPOBEACHHUS
aHaJIN3a, XUMUYECKUX PEaAKIIHH.

3HaTh:

- co/iepKaHME OCHOBHBIX pa3ielioB,
COCTaBJISIOLINX TEOPETHUYECKHUE OC-
HOBBI XMMMH KaK CUCTEMbI 3HAaHUH O
BEIIECTBAX U XUMUYECKHUX IMPoLIec-
cax

- YYEHHE O CTPOEHUU BEIIECTBA,
AIEKTPOHHOE CTPOEHHE aTOMOB, OC-
HOBBI TEOPUH XUMHUUYECKON CBSI3U U
CTPOEHHS MOJIEKYJI, CTPOCHHE BE-
I1€CTBA B KOHJEHCUPOBAaHHOM CO-
CTOSIHUH

- METPOJIOTHYECKUE XaPAKTEPUCTUKU Me-
TOJIOB aHATH3a

- METO/Ibl ONUCaHMs (Ha30BBIX U XU-
MHYECKHX PAaBHOBECH;

- TUIIBI pE€aKLUH U MPOLIECCOB B
AQHAIUTUYECKOW XUMHH (KUCIIOTHO-
OCHOBHBIE PEAKIUH, pEaKLIUN
KOMILJIEKCOOOPa30BaHU,
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHbIE
peakuun).




4. O0beM IMCUUILTHHBI M BUABI y4e0HOI padoThI

ouHan hopma odyuenusn

aKaJ1.4acoB
By yueOHOI AesITeIbHOCTH 110 CeMeCTpaM
Bcero
3 ceM.
1. AyauTopHble 3aHSATHUS, 4aCOB BCETO, B TOM 48 48
YHCIIe:
* 3aHATHUS JIEKIIMOHHOI'O THIIA, 16 16
* 3aHSATHS CEMHHAPCKOTO THIIA: - -
IPAKTUICCKUC 3aHITHS - -
1ab0paTOpPHBIE 3aHATUS 32 32
B TOM YHCJIE 3aHATHS B OpME MPAKTHIECKON
MIOJITOTOBKH B B
2. CamocTtosTenbHas padoTa CTyICHTOB, BCETO 96 96
— KypcoBasi paboTa (IIPOEKT) — —
3.IlpoMexxyToUuHast aTTeCTaIHs: JK3aMeH
OK3AMEH, 3a4em ¢ OYeHKOll, 3ayem
O0BeM QUCHMILIMHEI B 3aU4E€THBIX €IUHUALIAX 4 4
O0BbeM TUCLHHUIIMHBI B aKajl. yacax 144 144

3a0unan hopma odyueHus

Bup yueGHol gesiTenbHOCTH

3aounas ¢popma o0y-
YyeHHs (aKaJl. 4acoB)

3aounas ¢opma o0y-
YCHWSI T10 MHIUBUTY-
QJIbHBIM TUTaHAM B
YCKOPEHHBIC CPOKH
(akaz. yacoB)

o Bcero | mo
ceMecTpam ceMecTpam
Bcero
4 cem.
1. AynutopHbie 3aHATHS, 20 20 - -
4acOB BCET0, B TOM YHCJIE:
* 3aHSTHS JIEKIIMOHHOI'O THIIA, 12 12 - -
* 3aHSATHS CEMHHAPCKOTO THIIA: - - - -
MIPAKTUYCCKHUE 3aHATHUS - - - -
1ab0paTOPHBIE 3aHATUS 8 8 — —
B TOM YHCJIE 3aHITHS B opme
MPAKTUYECKON MOATOTOBKHU B B B B
2. CamocTosTenbHast paboTa 124 124 - -
CTYJIEHTOB, BCETO
— KypcoBasi paboTa (IIpOeKT) - — - —
— KOHTpOJIbHAs paboTa + + - -




3.Hp0MC)KYTO"IHa$I arTecranuid: 9K3aMC€H - -
IK3AMEH, 3a4em C 014€HK01/7, 3auem

O0BeEM OUCLMIUIMHEI B 3aUE€THBIX 4 4 - -
eIMHALIAX
O0BbeM TUCLHUIIMHBI B aKajl. yacax 144 144 - -

5. Conepmaﬂne AUCHHUIVIMHBI, CTPYKTYPHMPOBAaHHOE€ II0 TeéMaM C
YKa3aHuE€M KOJUIECTBA AaKAACMUICCKUX YaC0B 1 BU/10B y‘lﬁﬁHbIX 3aHATHH

5.1. Conep:kanue TUCUUIJIMHBI

Tema 1. Auanumuuecxkas xumus, ee 3adauu u memoovl. Buovl u smanvl
ananuza..

IIpenmer  aHanuTUYeCKOM  XuUMHM, €€  CTpyKTypa. HMHIMBUAYaIbHOCTH
AHAJIMTUYECKOW XHMHH, €€ MECTO B CHUCTEME HAayK, CBS3b C NPAKTUKOM. 3aJa4d U
BBIOOp MeTofa OOHapyXeHUS M UACHTU(PUKALIMH XUMHUYECKUX COCAMHEHHI.
WNnentudukaius aToMOB, MOHOB M BelIecTB. /[poOHBII U cUCTEMAaTHYECKUI aHAIIN3.
®duznyeckre MeTOAbl OOHApYKE€HHd M HICHTU(PUKAUUA HEOPraHWYECKHX U
OpTraHUYECKUX BEIIECTB

Tema 2. Tunwvi xumuyeckux peaxyuu u npoyeccos.

CoBpeMeHHbIE MPEICTaBICHUS O KUCIOTaX U ocHOBaHUsAX. Teopus Jlstouca. Teopus
bpencrena-Jloypu. PaBHOBECHME B CHCTEME KHCIOTa — CONPSIKEHHOE OCHOBAHUE U
pactBopuTenb. KOHCTaHTBI KMCIOTHOCTM M OCHOBHOCTH. KHCIOTHBIE M OCHOBHBIE
cBolictBa pacrtBopureneii. KoHcranta aBromporosiv3a. BimsHue —npuponsl
pacTBOpUTENsl Ha  CHJIly KHCIOTBI M OCHOBaHusA. Husenupyrommin u
nuddepennupyronuit 3pHEeKT pacTBOPUTES.

KHCII0THO-OCHOBHOE paBHOBECHE B MHOTIOKOMIIOHEHTHBIX CHUCTeMax. bydepHbie
pacTBOpbl U uX cBoiicTBa. bydepnas emkoctb. Brruuciaenme pH pactBopos
HE3apsDKEHHBIX M 3apSyKEHHBIX KHUCJIOT % OCHOBAaHWUN, MHOTOOCHOBHBIX KHCIOT M
OCHOBAHUM, CMECH KHUCIOT M OCHOBaHWW. IlocTpoeHHe KpUBBIX TUTPOBAHMS.
BisiHue BenMYMHBI KOHCTAHT KHUCJIIOTHOCTH M OCHOBHOCTH, KOHILICHTPALIMU KUCIIOT
WM OCHOBAHWM, TEMIIEPATYpPbl HA XapaKTEp KPUBBIX TUTpoBaHUA. KucimoTHo-
OCHOBHOE THUTPOBAHME B HEBOAHBIX cpeaax. KHCIOTHO-OCHOBHBIE WHIMKATOPHI.
[TorpemiHocTy THUTpPOBaHUS TPHU ONPEACICHUM CHIBHBIX U CJa0bIX KHUCJIOT U
OCHOBAHWH, MHOTOOCHOBHBIX KMCJIOT U OCHOBAHUM.

Tema 3. O6wasn xapakmepucmuka Xumuyecko2o pagHo8ecus.
OKUCANTETbHO-BOCCTAHOBUTEIIbHBIC peaKkuuu. DNEeKTpOIHBII MOTEHIINAJ.
VYpasuenue Hepucra. CtangapTHbiil 1 hopManbHbIN MOTEHITHANBI. CBs3h KOHCTAHTHI
paBHOBECHS CO CTaHAAPTHBIMM MOTEHIManamMu. HanmpaBieHne peakiium OKUCIEHUs U
BOCCTaHOBJICHUS. (DakTOphl, BIUSAIOIIME HA  HANPABICHUE  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakuuid. [loHATHE O CMEIIaHHBIX MOTEHUHAIaX. MexaHUu3Mbl
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINMN.




OCHOBHbIE HEOPraHMYECKHUE M OPraHUYECKUE OKHUCIUTEIW U BOCCTAHOBUTEINH,
IPUMEHSIEMBIE B  aHaJIW3E. Meroapl  NpEeNBapUTENBHOTO  OKUCICHHUS H
BOCCTAHOBJICHUSI OMpPEAEIAEMOro »yieMeHTa. OKHCIUTENbHO-BOCCTAHOBUTEIBHOE
tutpoBanue: [locTtpoeHne KpuBbIX TUTpoBaHUA. DaKTOPBI, BIUAIOLIME HA XapaKTep
KPUBBIX TUTPOBAHUS: KOHIEHTpAIMsi HOHOB BOAOPOJA, KOMILJIEKCOOOpa3OBaHMUE,
noHHas cwia. CrocoObl ompeiesieHus: KOHEYHOW TOYKM TUTPOBAHUS, UHIUKATOPHI.
[TorpemHocT TUTPOBAHMSL.

[lepmaHranaroMeTpusl..

HNonomerpus u nommMmerpus. buxpomaromerpus. bpomaromerpus, LiepUMeETpHS,
BAHAJATOMETPUS, TUTAHOMETpUs, XpoMoMeTpus. IlepBUuHBIE UM BTOPUYHBIC
ctangaptel. Muaukatopel. OmnpeneneHre HEOPraHUYECKUX U OPraHUYECKHUX
COCIMHEHNH.

Tema 4. Pagnosecue peaxyuii komniekcooopaszosanus. Pasnosecue 6 cucmeme
«pacmeop-ocadoky. Becoesotl ananusz (epasumempust).

Peaxyuu  xomnnexcoobpazosanus. TuNBI  KOMIUIEKCHBIX  COCIMHEHUM,
UCIIOJIB3YeMBIX B aHaIUTHYeCKOoW xumuu. Kraccudukamumss KOMIUIEKCHBIX
COEIMHEHUN MO XapaKTepy B3aMMOJEUCTBUS METal — JIUTaHA, 10 OJHOPOJAHOCTH
JUTaH/la U IEHTPAJbHOTO HOHAa (KOMIUIEKCOOOpa30BaTEeKIIsA): BHYTpUC(hEpPHBIC
KOMILJIEKCHl U MOHHBIE acCOIMaThl (BHEIIHEC(EpHbIE KOMIUIEKCH M HOHHBIE Taphl),
OJIHOPOJTHOJIUTAHHBIC U CMEIIaHOJIUTaHIHbIE, MOTUSACPHbIE (TeTepO-TIONUsIePHbIC
Y TOMOTIOJIUSAICPHEIE).

Crynenyaroe KomIuiekcooOpazoBanue. KoMuecTBEHHbIE XapaKTEPUCTUKU
KOMIUIEKCHBIX COEIMHEHUI: KOHCTAHThl YCTOWYMBOCTH (CTyNEHYaThle W OOIIHe),
byHKIAA oOpa3oBaHHUs (cpennee JIUTaHJTHOE 4HCIIO), byHKUIMN
3aKOMIUIEKCOBAaHHOCTH, CTEIEHb 00pa3oBaHusl KoMILiekca. DaKTOphl, BAUSIONINE HA
KOMILJIEKCOOOpa30BaHKe: CTPOEHUE LEHTPAIBHOTO aTOMa M JIMTaHAa, KOHIIEHTPALUs
KOMIOHEHTOB, pH, HOHHAs cuia pacTBOpa, TeMIepaTypa.

Knaccudpukanys KOMIUICKCHBIX COCAMHEHUNW I10 TEPMOJMHAMUYECKOM U
KUHETUYECKOW YCTOMYUBOCTH.

Teopernueckrue OCHOBBI B3aWMMOJCHUCTBUS OPraHUYECKUX PpPEAreHTOB ¢
HEOPraHUYEeCKUMHU HOHAMU. DyHKIIMOHAIbHO-aHATUTUYECKHE TPYIIbl. BausHue nux
MPUPO/JIbI, PACTIONOKEHUS, CTEPEOXUMHUHU MOJIEKYJI PeareHTa Ha ero B3auMOJCCTBHE
C HEOpPraHWUYECKUMH MOHaMU. BuisiHre 0011el CTpyKTypbl OPraHMYECKUX PEareHTOB
Ha HX CBOMCTBA, PpOJb Pa3IUYHBIX (YHKIMOHATBHBIX Tpynil. CyIIHOCTh
IrPaBUMETPUUECKOTO METOJAa aHajdu3a M €ro Hemoctarku. IIpsmble M KOCBEHHBIE
METOAbI ONpeAcieHus. BaxkHellne OpraHMYecKue M HEOPraHWYECKHE OCATUTEIIN.
[TorpemHocTy B rpaBUMeTprUeckoM aHanuze. OOmas cxema OnpeaesIeHUuN.



5.2. Pa3aenibl, TeMbl JUCIUIIMHBI M BUABI 3aHATHI

ounasn hopma odyuenusn

Bupl 3aHsTHH, BKITIOYAsk CAaMOCTOSITEIBbHYIO Kon
paboTy CTy/IeHTOB (B aKaJI.4acax) WHMKATOpa
Haunmenosaunue 3aHATUS 3aHATHUA camMoc— JIOCTHYKEHUS
Ne pasznena, TeMbl JCKIIMOHHOTO | CEMHUHAPCKOTO | TOATEIbHAs | KOMIETCHIMH
n/m JUCIIAIUINHEI THIIA THIIA / U3 HUX pabora
B (hopme
MPaKTUYECKOU
IIOATOTOBKH
Cemectp 3

1. Tema 1. 2 -/- 24

AHanumuyeckas Xumus, WNJI-4omnk-1

ee 3a0ayu U Memoobl.

Buowr u somanwt

ananusa.
2. Tema 2. Tunsi 4 -/- 24 WJI-4omnk-1

XUMUYECKUX PeaKyull u

npoyeccos.
3. Tema 3. 4 -/- 24 I/U:[-4om<-1

Obwasn

Xapakxmepucmuxka

XUMUYECKO20

pasHosecus
4, Tema 4. 6 -/- 24 N /I-4omk-1

Pasnosecue

peaxyu

KOMNIEKCO0OPA308aHUSL.

Pasnosecue 6 cucmeme

«pacmeop-ocadoxy.

Becosoii ananus

(epasumempus).

Hroro 16 -/- 96




3a0unasn gropma odyuenus

Bupel 3aHTHH, BKITIOYAs CAMOCTOSITEIBHYIO Kon
paboTy CTy/IEHTOB (B akaj.4acax) WHIUKaTOpa
HaumenoBanwue 3aHATHS 3aHSATHS camoc— JIOCTHKEHUS
paszena, TeMbl JIEKIMOHHOTO | CEMHUHApCKOTO | TOsITeNbHAs | KOMIIETEHIUHU
Ne n/mt JUCLIUIIAHBI THIIA TUNA / U3 HUX B pabora
3aouHas / dhopme
uiry NPaKTUYECKON 3aoynas /
IMOATOTOBKU urly
saounas / UITY
1. Tema 1. 2/ - -/- 31/- N /1-4omk-1
Ananumuyeckas xumus,
ee 3a0ayu u Memoowi.
Buowt u samanwi
ananusza.
2. Tema 2. Tunwvi 4/— -/- 31/- W -4omk-1
XUMUYECKUX PeaKyuil u
npoyeccos.
3. Tema 3. Obwas xapax- 4/ - -/- 31/- N I-4omx-1
MePUCMUKA XUMUYECKO-
20 pasHosecust
4, Tema 4. 2/- -/- 31/- WNI-4omnk-1
Pasnosecue  peaxyuii
KOMNIeKCO00pa308aHUsL.
Pasnosecue 6 cucmeme
«pacmeop-ocadoky. Be-
Co80U aHanu3 (2pasu-
Mempusi).
Hroro 12/ - -/ - 124/-




5.3. [lepeyeHb NpaKTHYECKUX 3aHATHH
Ipaxmuueckue 3ansamus He npedycmMompeHbl

5.4. Ilepevenn 1a00paTOPHBIX PadoT

Ne HanmenoBanue pasnena, TeMbI HaumenoBanue nabopatopHoit paboThbl O0beM IUCHMIUIMHBI B aKaJl. yacax
n/m JUCIUILTAHBI ouHasi opMa | OUYHO-3a04yHas | 3a04yHas popma
oOyueHus dbopma oOyueHus oOyueHus
/ NITY / UITY
1. | Tema 2. Tunet xumuueckux Jlaboparopras pabota Ne 1. Metoa HeUTpaIM3allUH. 8 —I- 2/-
peaxyuti u npoyeccos. KucnotHo-ocHOBHOE paBHOBECHE
2. | Tema 3. Obwas | JlabopaTopHas padota Ne 2 [lepmanranaTomMeTpus. 6 - 4 /-
xapaxmepucmuxa xumuyeckozo | JlaGoparopras pa6ora Ne 3 Monomerpust, XpomMaToMeTpust 6
pasHogecus
3. | Tema 4. JlaGopaTtopnast pabota Ne 4. KomruiekcoHOMeTpHs. 12 —- 2 /-
Pasnosecue peaxyuii
KOMNIEKCO0OPAa308aHUsL.
Pasnosecue 8 cucmeme
«Pacmeop-0cacoxy. Becoesoui
ananuz (2pasumempusl).
Htoro 32 —— 8/ -




5.5. 3a1aHus 1J151 CAMOCTOATEIbHOI padoThI CTYJIEHTOB

Ne i/t

HanmenoBanme pasacia,
TEMBI AUCLHUITIINHBI

3anaHus, BOMPOCHL, ISl CAMOCTOSITEIILHOTO U3yYCHHSI
(3amanus)

O0BeM OUCIHIIINHEL B aKaJl. Yacax

ouHas popma
o0yueHus

OYHO-32049HAsI
(dopma oOydeHU
/ UAITY

3ao4Has popma
0o0yueHU
/ NIy

Tema 1. Ananumuueckas
XUMUA, ee 3a0ayu U Memoobl.
Buowt u smanwet ananuza.

CaMOoCTOATENBHO U3YYUTh OCHOBHYIO U JIOIIOJHUTEIBHYIO
auTepaTypy mo teme. [1oaroToBUTh OTBETHI Ha BOIPOCHI:

a) OCBOGHHUE TEOPETHYECKUX OCHOB METO/IOB pa3/ielIeHHs U
UICHTH(UKAIMY BELIECTB, CXEM KaueCTBEHHOTO aHaJi3a
KaTHOHOB U aHUOHOB.

0) KpaTKHii HICTOPHYECKUI OYEPK Pa3BUTHUS aHAITUTHYECKOM
XUMUH (ITOATOTOBKA JJOKJIAJA).

24

-

31/-

Tema 2. Tunwer xumuueckux
peaxyuti u npoyeccos.

CaMOCTOATEIBHO U3YYUTh OCHOBHYIO U IOIIOJHUTEIBHYIO
JUTEpATypy IO TEME.

[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI:

1. KucnoTtHo-OCHOBHOE paBHOBECHE B MHOTOKOMIIOHEHTHBIX
CUCTEMaAX.

2. byepnsie pacTBopbI 1 UX cBoicTBa. BydepHas eMKoCTb.

3. Boruncnenue pH pacTBOpoB He3apsKEHHBIX U 3apsKEHHBIX
KHUCJIOT U OCHOBaHHWI, MHOTOOCHOBHBIX KHCJIOT M OCHOBAHMH,
CMECH KUCJIOT U OCHOBAHHUH.

24

31/-

Tema 3.
Xapaxmepucmuxa
XUMUYECKO20 PABHOBECUS

Oobwasn

CaMOoCTOATEIbHO N3YYUTh OCHOBHYIO U JIONIOJTHUTEIbHYIO

JUTEPATYypy 110 TEME.

[ToAroToBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI:

1. TlonstHe 00 OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX METOJIAX
TUTpOBaHUsA. MoJsipHas Macca SKBUBAJICHTA OKUCIUTENEH U
BOCCTAaHOBUTENEH.

2. KoncraHThI paBHOBECHS OKHCIIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIUH, CBA3b UX C HOPMAJIbHBIMU
MOTEHIIMAJIaMH Pearupyonux BelecTs.

24

31 /-

Tewma 4. Pasnosecue peaxyuui
KOMNIIEKCO0OPa308aHusL.
Pasnosecue 6  cucmeme

CaMoCTOATENbHO U3YYUTh OCHOBHYIO U JOTIOJHUTEIBHYIO
JUTEPaTypy IO TEME.
[ToAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI:

24

31 /-




«pacmeop-ocadoky. Becosoii | 1. CryneHuatoe KomIuiekcooOpazoBanue. KonnuecTBeHHBIE
amanuz (epasumempusi). XapaKTePUCTUKH KOMIUICKCHBIX  COCAMHEHHH: KOHCTaHTHI
YCTOMYMBOCTH  (CTymeH4yaTele W obOmwue),  QyHKIUH
oOpa3oBanusi  (CpegHee  JIMTAaHAHOE  YHCIO),  (DyHKIUHK
3aKOMIIJIEKCOBAaHHOCTH, CTEIIEHb 00pPa30BaHMs KOMILJIEKCA.

2. ®@axTophl, BIUAIOIIME HAa KOMILIEKCOOOpa3oBaHUE:
CTpPOCHHE LIEHTPAJLHOTO aToMa W JIMTaHAa, KOHIEHTpaIus
KOMITOHEHTOB, pH, HOHHAas cujia pacTBOpa, TeMIepaTypa.

3. VYcroBus mONy4YeHHs] — KPUCTAJUIMYECKUX  OCAIKOB.
I'omorenHoe ocaxzacHue.

4. Crapenne ocaaka (IpeBpalleHHEe MeTacTaOMIbHON
KpUCTATNIECKOH Moaudukanuu B 6oee ycToMuuByo Gpopmy;
XUMHUYECKOE CTapeHue B pe3ylbTaTeé HW3MEHEHUS COCTaBa
ocajika — IerHApaTallii-THIPATAIIH, TIOJTUKOHICHCAIIIH).

B pesynbTaTe OCBOCHMS 3amaHUN CaMOCTOSTENIBHOW pabOThI CTYACHT JODKEH YMETh pellaTh 3a7adyd 10 HM3yYE€HHBIM TeMaM, MOJTOTOBHUTHCS K
BBITIOJTHEHUIO JTA0OPATOPHBIX PadOT, a Takke K 3k3aMeHy. Ha ocHOBe M3y4eHHOro MaTepuana CTYIEHT JIOJDKEH BBIMOJHUTH MUCHMEHHBIE 3a/1aHUS B

BHJIE MOAYJIEH, KaK IIPOMEKYTOYHOTO KOHTPOJIS 3HAHUM.




6. PacueTtHo-rpaduyeckas pabora
Pacuemno-epagpuueckas paboma ne npedycmompena.

7. KypcoBas pa6ora
Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekTt
Kypcosoii npoexm ne npedycmompen.

9. KonTpoabHas padora
Konmponvnasa paboma npedycmompena no 3a04noti popme obyuenus
ITpenycmorpena 1 koHTpospHas paboTa, BKIIOYAIOLIAs TEOPETHUUYECKUE

BOIIPOCBI MW paCUCTHLIC 3aJiavu. Ona BBIMIOJHSIECTCS B COOTBETCTBUM C
pa3pa6OTaHHBIMI/I MCTOAUYICCKUMHU YKA3aHHUAMMU.

Pa3neJsibl KOHTPOJILHOM PAadOTHI:

1) OG1re TeOpeTUIECKHUE OCHOBBI AaHATUTUYCCKONH XUMUH

2) JIluHaMH4YeCKOe PABHOBECHE B T€TEPOTCHHBIX CUCTEMAaxX

- IPOU3BEJIEHUE PACTBOPUMOCTHU

3) Poab rupponusa u aMpOTEPHBIX CBONCTB COCIMHEHUN B XHMHYCCKOM
aHaIn3e

4) OKUCIUTEIIEHO-BOCCTAHOBUTEIIBHBIC PEAKIHH, KOMIUICKCHBIC COSIMHEHHUSI
Y OpraHUYeCKUe PaCTBOPHI B XUMHUYECKOM aHAIIN3E

5) OcHOBBI Ka4ECTBEHHOI'O aHAJIN3a

6) KonmmuecTBeHHbIi aHanm3. Turpumerpusl.

- IOCTPOEHUE U PACUYET KPUBBIX TUTPOBAHUS

- OydepHBIC PaCTBOPBI

7) OxcunumeTpus

8) MeToibl OcaXKACHUS U KOMIUIEKCOHOMETPHS

9) I'paBuMeTpus
CTpyKTypa KOHTPOJIbHOM padoThI:
1 .TATynbHBIN JTUCT.
2. YcoBUS 3aJJaHUS U €0 PEIICHHE C TPUBEIEHUEM COOTBETCTBYIOIIMX TEOPETHU-
YECKUM TIOSICHEHUM U MPaBUJI, K IEPBOMY 3aJIaHUI0 KPUBYIO TUTPOBAHUS HA MUJI-
JUMETPOBOM Oymare.
4. IlpunoxeHus:

— Hcnosib30BaHHas ureparypa
— HHTEepHET-UCTOYHUKH C YKA3aHUEM CCBLIKH.

10. OueHo4YHbIe CpeACTBA AJI51 NPOBEAECHUS TEKYLero KOHTPOJIA U MPo-
MEKYTOUYHOM aTTeCTAlMU

OueHuBaHWe pe3yabTaTOB OOy4YeHUs [0 JUCHUIUIMHE U YpOBHSA
c(hOpPMHUPOBAHHOCTH KOMIMETEHIMI (YacTH KOMIIETEHIIMM) OCYIIECTBISIETCS B
paMKax TEKYyLIEro KOHTPOJsS YCHEBAEMOCTH M NPOMEXKYTOYHOM aTTECTaluHd B
cOoOTBETCTBHU ¢ DOHIOM OLIEHOYHBIX CPEICTB.



Tunosoi nepevyeHb BONMPOCOB K MOIYJISIM:
MOAYJIb 1 (nemoBepcus)

1. Teopust cunbHbIX 31ekTponuToB Jlebas-Xiokkens. Monnas atmochepa. Monnas
cuiia pactBopa. AKTUBHOCTE. KoapuimeHt akTuBHOCTH.

2. IlonsTHe creneHW >JEKTPOIUTHYECKON aucconuanuu. CuiabHble U cialble
ANEeKTpONUThl. DaKTOphl, BAMSIOIIME HA CTENEHb JAMCCOLMAMM  ClaldbIX
3JIEKTPOJIUTOB.

3. 3anummTe KHHETUYECKUE YPAaBHEHUS IS CIICTYIOIIUX XUMUYECKUX PEaKIUil:

a) CO (r.) + Cly (r.) = COCl; (r.)

0) PbO; (1B.) + 2H> (1.) = Pb (1B.) + 2H,0 (T.)

B) 2S0; (1.) + O2 (1.) = 2S03 (T.)

4. 3anumure BBIPAXKEHUS KOHCTAHThl PABHOBECHS IJI CIEAYIOLIUX OOpaTUMBIX
IIPOLIECCOB:

a) N + 3H, s 2NHs 6) [Fe(CN)s]* S Fe?* + 6CN-
B) H,SO3; s 2H* + 5032_ F) NH;-H,O s NH,* + OH-

5. Paccuwnraiite MOHHYIO CHITY pacTBopa, coaepxkatiero 0,15 mons/n K2SO4 1 0,05
Mo/ ZNnCls.

6. Paccunraiite K03((pULIMEHTHl aKTUBHOCTH MOHOB HATpHsl U KapOOHAT-MOHOB B
0,004M pactBOpe KapOOHATa HATPHS.

Tumosoi nepeyeHb BONMPOCOB K IK3aMEHY:
Bonpocs! Ajis1 3K3aMeHa

1. MeTponoruyeckue OCHOBBI XMMHUYECKOIO aHajiu3a: OCHOBHbIE TMOHSATHS U
IIPENCTABIICHUS], MOrPeHOCTH. OCHOBHBIE XapAaKTEPUCTUKU METOJA aHaJIM3a:
IPAaBWJIBHOCTh M BOCIPOU3BOJAUMOCTh, KO3(PPHUIIMEHT YyBCTBUTEILHOCTH, MPEAEI
OoOHapy>KeHUsI, BEPXHSSI U HUKHSISI TPaHULIA [Ipeiesia OOHapyKEeHUS.
2. Knaccudukanusa mnorpenrHocteit ananmza. CucTeMaTHYeCKHE W CIydalHBIC
norpemHocTd. CrocoObl OLIEHKH MPaBMJIBHOCTH M BOCHPOU3BOAMMOCTH. 3aKOH
HOPMaJbHOTO paclpefeieHus ciydalHeix omubok, t- u F-pacnpenenenus.
CpenHee, nucnepcusi, CTaHAAPTHOE OTKJIOHEHWE, WHTEPBAJIBHOE 3HAYEHUE
OIIPEICIIIEMON BEJTUYHHBI.
3. CocrosiHue BELECTB B UJICATBHBIX U PealibHbIX crucTemMax. ONnucaHue CI0KHbIX
paBHOBecuii B pactBopax. OOmas ©“  paBHOBECHass  KOHIICHTpALHUA.
KoHLeHTpanmoHHbIe, TEPMOJANHAMUYECKHE U YCIOBHBIE KOHCTAHTBHI PABHOBECHSI.
['padrueckoe onucanue paBHOBECHUH, paclipeieIUTEIbHbIE TUATPAMMBI.
4. KucnotHo-ocHoBHOE paBHOBecHe. COBpEMEHHBIE MPEACTABICHUS O KHUCIOTAX
u ocHoBaHMsX. Teopus bpencrena-Jloypu. DnekTpoHHas Teopus JIpronca.
5. PaBHOBecMe B CHUCTEME «KHUCJIOTa - CONPSIKEHHOE OCHOBAHHE» U
aMm(pUOPOTOHHBIN pacTBOpUTedb. KOHCTaHTa KUCIOTHOCTH M OCHOBHOCTH, CBS3b
MEKy HUMH.



6. KucnotHo-ocHOBHBIE CBOiicTBa pactBoputeneil. KoHcranta aBTOmpoTOIM3a.
Hupenupyromuit u quddepermupyromnuii 3hPekT pacTBOPUTEIIS.

7. KuCIIOTHO-OCHOBHOE paBHOBECHME B  MHOTOKOMIIOHEHTHBIX  CHCTEMaXx.
bydepnsie pactBopel M ux cBoiicTBa. bydepnas emkoctb. Brruucnenne pH
Oy(depHBIX pacTBOPOB, KHCIIOT, OCHOBAHUM, COJICH.

TunoBbie TECTOBbIE 3aJaHuA:
1. TeopeTquCKne OCHOBBI AHAJIUTHYECKOH XUMHUH

3AJJAHHUME N 1 (sbi6epume ooun sapuanm omeema)
I[J'I}I nacajabHbIX pa36aBJ'IeHHI>IX pacTBOPOB BCINYMHA KOHIOCHTPAIUNU B YPABHCHHUN

pH = g Cor BBIPAXKAETCA B ...

BAPUAHTBI OTBETOB:
1) % 2) MOJIb/MJT
3) MOJIB/JI 4) /1

3AIAHHUME N 2(8vi6epume ooun sapuanm omeema)
®dopmyna BemecTBa, 0,01 M pacTBop KOTOPOTo XapaKTePU3yeTCss HANOOIbIITUM
3HayeHnem pH, umeer Bu. ..

_ BAPHAHTBI OTBETOB:
1) Mg(OH)2 2) NH4OH
3) NaOH 4) NazPOg4

3AAAHMUE N 3 (sv10epume ooun sapuanm omeema)
PactBop runpokcuna nHatpust umeet pH = 13. KoHueHTpanys ocHOBaHuUs B pacTBOpe

npu 100% nuccouuanuu paBHa MOJIB/JT

_ BAPHAHTBI OTBETOB:
1) 0,005 2) 0,001
3) 0,1 4) 0,01

3AJTAHME N 4 (ssibepume oduH eapuaHm omeema)
3nauenue pH pactBopa, momyuenHoro myteM pazbasienus 0,05 M pactBopa cepHoit
kucnoTsl (o = 1) B 10 pa3, paBHoO ...

BAPHUAHTBI OTBETORB:
\n 20 2 23
‘3) 1,3 4) 1,0

IIpumepsl BONPOCOB /111 Onpoca:
1. Knaccudukanys METO0B aHATUTUYECKON XUMHUHU
2. Ctatuctraeckas o0paboTKa pe3yIbTaTOB aHAIN3a
3.Metoapl TUTPOBAHMS, PACTBOPHI.



Tunosble 3a1aHus 115l KOHTPOJBHOU padoThI
1. PaccunraiiTe W TOCTpOWTE KpHUBYIO THUTPOBAaHHMS pacTBOpa CJIaboro

OCHOBaHHUS (KOHCTAaHTa JMCCOIMAIIUN K=1,4-10'9); KOHIIEHTpanusi ocHoBaHusl C,=
0,05 H. pacTBOPOM COJISIHOM KHMCJIOTOM TOM K€ KOHIEHTPAIUU. Y KOKUTE MPEACIbl
ckauka TuTpoBaHus U pH cpenbl B Touke 3KBUBaJIEHTHOCTH. OOOCHYHTE BBIOOD
WHJIUKATOPA.

2. OObsAcCHUTE C TOYKM 3pEHUS HOHHO-XPOMOGOPHON TEOpUH H3MEHEHHE
OKpacKu HWHJMKATOpoB C u3MeHeHweM pH pactBopa. Hamummure cTpyKTypHBIE
dbopMynbl  TayTOMEpPHBIX (GOPM HHIUKATOPOB METUJIOBOTO OPaHXXEBOTO U
denondranenna. YKaxure, B KAKUX CIIydasX UX MPUMEHSIOT.

3. B mpubop nns ompeneneHus aMMOHUHHBIX COJIEH METOJOM OTTOHKH
npunwiIn 25 cM® pacTBopa XJIOpHa aMMOHHUS M 06paboTany KOHIEHTPHPOBAHHEIM
pacTBOpPOM THAPOOKcHAa Hatpusa. Ammuak otorHamu B 50 cm® pactBopa HCI
(T=0,003646 r/cm®). 3arem wu3bpiTok  HCl orrurpoBamu 23,05 cm® pactBopa
mesnoun ¢ T=0,0040015 r/cm3. CKOIBKO IPaMMOB XJIOpHIa AMMOHHMSI COIEPIKUTCS
BO B3sTOM TIpoOe?

4, VuuTBIBas BEIMYMHBI CTAHAAPTHHIX noTeHnuanos map MnO,/Mn?* Cl,/2Cl-,
YKaXUTE, B KAKOM HaIPaBJICHUH JIOJDKHA UJITH peakuus Mexay HUMHU. OObsICHUTE

TOT (haKT, 4TO B JIAOOPATOPHUSAX MOJIYUaAIOT AeHCTBHEM KoHleHTpupoBanHoi HCI Ha
MnOZ?

11. YueOHO-MeTOANUECKOE 00ecneuyeHne TUCIUILINHBI

11.1. PekoMeHayeMas JuTeparypa
1. Xaxanmna, T.M. Anamutnueckas xumus : yde6. mocodbue / T.M. Xaxanuna,
H.I". Hukutuna. - 3-e u3a., ucnp. u gom. - M.: FOpaiit : UJ] FOpaiit, 2012. - 278 c.
- Jlonymeno Yd4eOHO-METONWY. OOBEIMHEHUEM BY30B IO YHHUBEPCUTETCKOMY
MOJINTEXHUYECKOMY 00pa30BaHuUI0. DK3eMILIIPHI Bcero: 11
2. Ortro, M. CoBpeMeHHbIE METOJbl AHATUTHYECKOW XUMHH. 3-€ u3d. — M.:
Texnocdepa, 2008. — 544 ¢. DK3eMILIAPHI BCEro: 5
3. AmnapueB, A. U. AHanutuyeckas XUMHS U (PU3UKO-XUMUYECKUE METOMbI
aHanuza: ydebHoe mocodbue / A. WM. AmnapnaeB, A. A. Kazakosa, T. IL
AnekcaHgpoBa. — HoBocubupck : HoBocubupckuii rocynapcTBEHHBIN
TexHuuyeckui ynuepcuter, 2018. — 139 c¢. — ISBN 978-5-7782-3611-0. —
TekcT : snekTpoHHBIH // DnekTpoHHO-OuOamMoTeyHass cucreMa [IPR BOOKS

[caiit]. — URL: http://www.iprbookshop.ru/91180.html (mara oOparenus:
30.07.2020). — Pexxum poctyna: muis aBropusup. [loip3oBareneit
4, Banosa, B. JI. AnaguTnyeckas XuMus U PU3HKO-XHMUYCCKHE METO/IBI

ananm3a / BamoBa (KombuioBa) B. JI. - Mocksa : JlamkoB u K, 2017. - 200 c. -
ISBN 978-5-394-01301-0. - Texcr : onexrponssii // OBC "KoHcymbTaHT
cryneHra' ; [caitT]. - URL :



https://www.studentlibrary.ru/book/ISBN9785394013010.html (mara oOpamieHus:
06.08.2021). - Peskum focTyma : Mo MOAMKCKE.

5. Tuxynosa .B. CripaBouHOE PYKOBOJCTBO O aHAJUTHUYECKON XUMUU U (PU3UKO-
XUMHUYECKUM MeToJiaM aHaym3a : yaeoHoe nocooue / U. B. Tukynosa, H. B.
HpoOnuriikas, A. 1. Apremenko u Jip. - Mocksa : A6puc, 2012. - 413 c. - ISBN 978-
5-4372-0075-9. - Texkcr : anextponnsblit // OBC "KoHcynbTaHT cTynenta” : [cait]. -
URL : https://www.studentlibrary.ru/book/ISBN9785437200759.html (naTta
obpamenus: 06.08.2021). - Pexxum gocTyma : 1Mo MOAMHKCKE.

6. Menpsuenko .. Ananutrdeckas XuMus U (PU3UKO-XUMUYECKHE METOIBI
aHanu3a. KoamyecTBeHHbIM XUMUYECKUM aHaIu3 [ DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ Menpuenko I'.I"., FOuHuKoBa H.B.— DnekTpoH. TEKCTOBBIC TaHHBIC.—
Kemeposo: KemepoBckuii TEXHOJOTUYECKU I WHCTUTYT 1105011 (S:10)7
MPOMBIIIIEHHOCTH, 2005.— 104 c— Pexum JocTyna:
http://www.iprbookshop.ru/14351.— 5BC «IPRbooksy, mo maposio.

11.2. Ileprnoguyeckue U3TAHUA
He UCNONb3YI0MCSL

11.3. HopmMaTHBHO-IIPaBOBbIEe AKTHI U HHbIE NIPABOBbIE JOKYMEHTbI
He UCNOIb3YIOMCA

11.4 IlepeyeHb 3JIEKTPOHHO-00Pa30BaTe/ILHbIX PECyPCOB
1.YueOGHo-MeToAnYeCKUE MaTepHUabl 10 AUCIUTIINHE « AHAUTUTHUYECKAS XH1-
MuUst» (3JEKTPOHHBIN 00pa3oBaTenbHbIl pecype pasmenieH B MOC OTHU (du-

muan) CI'TY umenu I'arapuna FO.A.
http://mail/new/SubjectFGOS/Default.aspx?kod=735
2. Caiit OTU (punman) CI'TY umennu ['arapuna F0.A. http://techn.sstu.ru/

11.5 D71eKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI
1. «OBC IPRbooksy,

2. OBC «Znaniumy

3. «9OBC elibrary»

4. 5bC «kKOHCVYJIbTAHT CTYJAEHTA»

11.6. Pecypchl HMHGPOPMANMOHHO-TEIEKOMMYHUKAIIMOHHONH  ceTH
«AHTepHeT»
He UCNONIb3YIOMCA

11.7. IleyaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/IbHbIE pecypchl B opmax,
aJanTUPOBAHHLIX [UISI CTYAEHTOB ¢ OrPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbA (IJI TPYII U IOTOKOB ¢ TAKUMHM CTYJA€HTAMH)

1. ApantupoBanHasi Bepcus HODb, nind ucnonb3oBaHUsT WHBAIMJIAMH U
JUIaMH C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3I0POBBSI


http://mail/new/SubjectFGOS/Default.aspx?kod=735
http://techn.sstu.ru/

Oobyuarowuecs u3z uucia uneanudos u auy ¢ OB3 obecneuenvl neuamuvimu u
(unu)  INEKMPOHHLIMU  00pPA30BAMENbHBIMU — pecypcamu 8  ¢hopmax,
a0anmupoBaHHbIX K 02PAHUYEHUSIM UX 300P0BbAL.

12. NudopManmuOHHO-CIIPABOYHbIE CHCTeMbl M HNPOodecCHOHAJIbHbIE
0a3bl JaHHLIX

OOyuaromuMcst obecriedeH aocTyn (ymajaeHHBIM JOCTYI), B TOM YHCJIE B
clydae MPUMEHCHHSI 3JICKTPOHHOTO 00yUYeHUs, JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJOTHH, K COBPEMCHHBIM TNPO(ECCHOHATLHBIM  0a3aM  JaHHBIX W
WH(GOPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM.

12.1 Ilepeyenb HHGOPMAUOHHO-CIIPABOYHBIX CHCTEM
1. CnpaBounas cucrema «Koncynbrant ILmrocy.
2. bubmmoreka MI'Y um M.B.JIomonocoBa. Xumuaeckuii pakymprer MI'Y
Www.chem.msu.su
3. Poccuiickas nannonanbHas ounbdmuoreka (PHB) www. nlr.ru

12.2 IlepeyeHb npogecCHOHAIBHBIX 023 TaHHBIX
He UCNONb3YIOMCSL

12.3 TlepeyeHb UH(OPMAUMOHHBLIX TEXHOJOTHWI, HCHOJb3yeMbIX MPH
OCYILIECTBJIEHHN 00Pa30BaTeJLHOI0 Mpouecca no JMCUMILINHE, BKJIOYasi Me-
peYeHb MPOrPaMMHOIO0 odecredeHust

OOGpazoBaTenbHBIM MpolecC MO JUCHUIUIMHE oOecTedeH HeoOXOIUMbIM
KOMIUIEKTOM JIMIIEH3MOHHOTO M CBOOOJIHO PacCHpOCTPAHSIEMOI0 MPOrPaMMHOTO
oOecrieueHrs, B TOM YHCJIE OTCYCCTBCHHOIO IMPOM3BOJACTBA  (IOJJICIKUT
OOHOBJIEHUIO MTPU HEOOXOJIUMOCTH).

1) JluneH3noHHOE MporpaMMHOe 00ecIieYeHHe

Microsoft Windows10, Microsoft Office 2010 (Word, Excel, PowerPoint)

2) CB00OOIHO pacIpOCTPaHIEMOE IPOrPAMMHOE 00€ECIICUCHHE

Kaxnprit  oOyuarommiicss B TEUYEHHE BCEro mepuoja OOydeHHUs
oOecrieuynBaeTCs WHIANBUIYATbHBIM HEOTPAHUYECHHBIM JOCTYIIOM K AJIEKTPOHHO-
OMOMMOTEYHON CHUCTEME | JJIGKTPOHHOW WH(pOpMaAIMOHHO-00pa30BaTEeIbHON
cpeze.

13. MaTepuajibHO-TeXHHYECKOe oOecreyeHmne

Vuebnas ayoumopus 0151 nposedenus 3aHAMUL JIeKYUOHHO2O MUnNA,
meKywe2o KOHMpPONS U  NPOMENCYMOYHOU ammecmayuu, 2Spynnosvix u
UHOUBUOYATLHBIX KOHCYIbMAaYUll

YKOMILIEKTOBaHA  CHELUATM3UPOBAHHON MeOeNbl0 M TEXHUYECKUMHU
cpeacTBamu oOyueHus: 18 paboumx MecT oOydaronuxcsi; pabouee MecTo
IIpEnoAaBarTessd; KJacCHas [OCKA; MPOCKUMOHHBIM JKpPaH; MYJbTUMEINWHBIN
MPOCKTOP; KOMIBIOTEp, TOJKIIOYCHHBIH K MHTEpHET ©W JOCTynmoM B



uHpopMalmoHHo-o0pazoBarensHy0  cpeny OTU (punuan) CI'TY umenu
[Narapuna IO.A.; neMoOHCTpallMOHHOE OO0Opy/JOBaHHE U Y4eOHO-HArJsAHbIC
nocoOusi, obecneyrBarole TeMaTHUeCKIe WUTIOCTPAIK 1o paboyeil mporpamme
JUCHUTUTUHBI.
Yuebonas ayoumopus ananumuueckou Xumuu 0151 NPOBEOCHUs 3AHAMULU
1abopamopHo2o munda
YKOMILIEKTOBaHA 000PY10BAHUEM
Cronsl M CTyJbd C KOJWYECTBOM IMOCaAo4yHbIX MecT 20, mocka s
HAIMCAHMS MEJIOM
HNonomep M-500
Konopumerp KOK-2, KOK-3
Konaykromep Dxcnept-002
PH-meTp-munmuBonasT™MeTp-410
[Tpu6op PH 637m-17-14
[Tpu6op T-107 Tutparop
[Tonsipumerp kpyrosoit CM-3
Pedpaxkromerp UPD-454
Cnextpodoromerp CD-26
10 Kon6onarpesatenu: ESF-4100, I113-0316;
11.Bech Texnoxumuueckue mudporsic SCOUT SPU202;
12.Pedpaxktomerp YPJI naboparopHslii, yHUBEPCAIBbHBIN C TIOBEPKOIA;
13.Cymmunka maboparopHas SUP-4
14 ITorenmmmonometp P-307
15.Bechr anammtnueckne WA-31
16.1Tpudop PH-metp 340 17.TutpoBasibHBIE YCTAaHOBKU
18. IlITatuBsl
19.9nexrpornTka
20. CymmunbHbiii mikad 2B-151

CoNok~WNE

Pa6ouyio nporpamMmy cocTaBui <~ - /O.I'. HeBephas _/




14. lonosiHeHns 1 U3MEHEHUs1 B padoyeil mporpamme

Pabouas mporpamMma nepecMoTpeHa Ha 3ace1aHuu Kadeapsbl
« » 20 roja, mpoTokos Ne

3aB. xadenpoii / /

BHeceHHbIe U3MEHEHHUs YTBEPKIeHbI Ha 3acenannn Y MKH
« » 20 _ ropma, mpoTokoa Ne
[Mpencenarens YMKH / /




