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PaGouasi mporpaMma cocTaBjieHa ¢ ydeToM TpeboBaHuii denepanbHOro
rocyIapCTBEHHOT0 00pa3oBaTeIbHOrO cTaHaapTa Belcuiero obpazosanus Ne 1005
ot 11.08.2016 roga o Hanpasienuto 18.03.01 «Xumuueckass TEXHOJIOTUsS» Ha
OCHOBAaHUU Y4YeOHBIX TUIAHOB, yTBepkAeHHbIX 04.06.2018 roama, mpotokosn Ne 7,
s Ipoduis

XUMUYEcKas TEXHOJOIUs 1nepepaboTKH APEeBECUHBI

['oxg HabGopa ctyznentos 2018 r.

Pa3paboTuuku mporpaMMel:

JlonieHT Kadbeapsl HEOpraHMYeCKON XUMHUHU W_/ C.B.bopucesuu
Y v
/) 7
OIIEHT KadeJIpbl HEOpraHUYeCKOW XUMUU ﬁ//é{;&/ E.E.Crapoay6enn

PaGouast mporpamMma paccMoTpeHa W Of0OpeHa Ha 3acelaHud KaQeIpsl

HEOpraHU4YecKol XUMHHU, IIPOTOKOJ OT 3 ceHTs0ps 2018 r. Ne |

3aB. kadenpoii ' /% "/L/ | A.M.Ky3HeloB
(ngfutuce) (®.1.0.)

COT'JIACOBAHO

[TpoTokou 3acenanus Meroaudeckoi komuccuu UII, peanusyromero moaroToBky
obpazoBaresbHO nporpaMmsl oT 14.09. 2018 r. Ne 1

[Tpeacenarens komuccuu, npodeccop /% X.M. fAporeBckast
=

YTBEPXKJIEHO

[Tporokoun 3acexanust Mmetoaudeckoit komuccurt GXT, or 20.09.2018 r. Ne 2

C.C.BuHorpajioBa

Hpe,uce)laTenb KOMHUCCHUHU, NOLECHT

Havansuuk YMI]

/ /('/1/, JLA. Kuraesa



1. Ilenu oceoenusn oucuyunaunot

[lemssMu  OCBOEHHsSI AUCUUIUIMHBI «/IONONHUTENBHBIE TJIABBI HEOPTaHWUYECKOU
XUMUH. XUMUS SJIEMEHTOBY SIBJISFOTCS:

a) popmMupoBaHUe KOHKPETHBIX 3HAHUW O CTPOCHHMM U CBOMCTBaX HEOPTaHUUYECKUX
BEILIECTB U MAaTE€pPUAJIOB,

0) packphITHE€ OCHOBHBIX 3aKOHOMEPHOCTEH MPOTEKAaHHS XUMHUYECKUX PEaKIHi C
Y4aCTUEM HEOPTraHUYECKUX BEILIECTB,

B) pa3BUTHE XHMHYECKOTO Kpyro3opa CTYJIEHTOB 4Ye€pe3 JAEMOHCTPALIHIO
NPUMEHEHUSI 3HAHUW HEOPraHWYECKOW XWUMHUHM B I[IO3HAHWM 3aKOHOB NIPUPOIBI H
YIPaBJIECHUH PA3TUYHBIMU TEXHOJIOTUYECKUMH IPOLIECCAMH.

2. Mecmo oucuyuniunst (Mo0yns) 6 cmpykmype oopazoeameibHoil RPozpammol

JucuunnvHa  «JIOMOJHUTEIbHBIC  TJIaBbl HEOPraHWYECKOW XHWMHUH. XUMUSA
DIIEMEHTOBY» OTHOCHTCS K o0s3amenvubiM oucyuniunam eapuamusnou dacta OIl u
dbopmupyer y OakanaBpoB 10 HampaBieHutro mnoarotoBku 18.03.01 «Xumuueckas
TEXHOJIOTUs» HaOOp 3HAHWH, YMEHHUMN, HAaBBIKOB W KOMIICTCHIIMM, HEOOXOAUMBIX JIJIs
BBITIOJTHEHUSI DKCIIEPUMEHTAIILHO-UCCIIEI0BATENBCKON JIEITEIHLHOCTH.

JIns  ycmemrHoro - OCBOCHUSA — JAUCHMIUIMHBI  «JIOTOJIHUTEIbHBIC  TJIABBI
HEOPraHUYECKOW XMMHUHU. XUMHUS DJIEMEHTOBY» OaKaniasp no HAIMPaBICHUIO MOATOTOBKHU
18.03.01 «Xumuueckas TEXHOJIOTHUS» JOJDKEH OCBOUTH MaTEpHUal:

@) WKOJILHOU Npocpammul npeomemos Xumus, Puzuka

MPEIIECTBYIOMIEH TUCITUTIMHBI:

a) Obwas u HeopeaHu4ecKas Xumusl

a TaKXe MapajuiesIbHO UAYIICH JTUCITUTIIINHBI:

a) uzuxa

JucunnnvHa  «JIONMOJHUTENbHBIC  TJIaBbl HEOPTraHWUYECKOW XHUMHUH. XUMUSA
DJEMEHTOBY SIBJISIETCS MPEAIICCTBYIONIEH W HeoO0Xoauma sl YCIHEIIHOTO YCBOCHUS
MOCIIECTYIONIUX JUCITUIIINH:

a) Opeanuyeckas xumus,

0) Ananumuuecxkas Xumus u QU3UKO-XUMUHECKUE MemOoObl AHAIU3A,

8) Qusuueckasn xumus,

2) Konnouonas xumus,

0) Dxonozusi;

e) /lononnumenvhule 21a8bl HEOPSAHUYECKOU Xumuu. Xumus d1emMeHmos

o) Mamepuanosedenue u 3awuma om Koppo3uu v Jip.

3HaHMS, TIOJIYYCHHBIC TIPU HW3YYCHHH JUCIUIUTMHBI «J[OTOJIHUTEIBHBIC TJIaBbI
HEOPTraHWYECKOW XWMHH. XHMHS _DJIEMEHTOB» MOTYT OBITh HCIOJIB30BaHBI TIPH
MPOXOXKACHUU TPAKTUK (VUeOHOU, NpOU3B00CMEEHHOU, NPeOOUNIOMHOLL), BBITIOJHCHUH
BbINYCKHBIX  KBANMUPUKAYUOHHBIX pabom, MOTYT OBITh HWCIOJB30BaHBI B HAYYHO-
UCCIICIOBATEIILCKOM U TPOM3BOJCTBEHHO-TEXHOJIOTMUECKOH  JCATCIILHOCTH  TIO
HarnpapyieHuto moaroToBku 18.03.01 «Xumudeckast TEXHOJIOTHS.




3. Komnemenuyuu oobyuaiowecoca, opmupyemvie @ pesyibvmame 0C80€HUA
OUCUUNTUHBL

1. OIIK-1 cnocoOHOCTh W TOTOBHOCTH HCIOJb30BaThb OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIHUIUIUH B MPO(ECCUOHATLHOMN eI TEIIbHOCTH;

2. OIIK-2 roTOBHOCTh MCTIOJ30BaTh 3HAHUS O COBPEMEHHON (PH3NYECKON KapTHHE
MHpa, TPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHM BEIIECTBA A
MMOHUMAaHUS OKPY’KAIOIIETO MUPA U SBJIECHUN TPUPOIBI;

3. OIIK-3 TOTOBHOCTH HCIIOJH30BAaTh 3HAHWUA O CTPOCHHM BEIICCTBA, MPHUPOC
XUMHAYECKON CBSI3M B PA3MYHBIX KJIACCAX XUMHUYECKHUX COCIMHEHUW I MOHUMAHUS
CBOMCTB MAaTE€pHAJIOB M MEXaHUW3Ma XUMHYECKUX IPOLECCOB, NPOTEKAIIUX B
OKpY>KaroIlleM MUpE.

4, [IK-18 roTOBHOCTh MCIOJIB30BATh 3HAHHE CBOMCTB XMMHUYECKHUX JJIEMEHTOB,
COCIMHCHUN W MaTepuajoB Ha WX OCHOBE Ui PEIICHHS 3amad npodeccuoHaIbHOU
NEATEIIbHOCTH

B pezynvmame oceoenusn Oucyuniunsl 00y4aOuuiica 00JaMHCeH:

1) 3HaTh: a) OCHOBHbBIE XMMUYECKUE 3aKOHBI;
0) OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XMMUICCKUX TIPOIIECCOB;
B) CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX COCTUHEHUH.

2) YmerTs:

a) OMHUCHIBATh CBOMCTBAa HEOPTraHWYECKHX BEIIECTB U MX MPUMEHEHUE
Ha  OCHOBE KBAHTOBO-MEXaHWYECKHX, CTPYKTYPHBIX, TEPMOJAMHAMHYECCKUX U
KMHETHUYECKUX MPEICTABICHUN;

0) OIleHNBAaTh BO3MOYKHOCTh M YCJIOBHSI TIPOTEKAHUS XHMHUICCKUAX
IPOLIECCOB;

B) ONpPEACHIATh TEPMOIWHAMHYCCKUE XapPaKTCPUCTUKH XHUMHYCCKUX
peaKkInii 1 KOHCTAHThI PABHOBECHS;

I') NMPUMEHITh OCHOBHBIC XWMHUYECKHE 3aKOHBI, TEPMOJIWHAMHUYCCKHUE
CIIpaBOYHbBIC JaHHBIE W KOJIMYECTBEHHBIC COOTHOIICHUS HEOPTaHMYECKOM XUMUU s
perieHus mpo¢eCcCHOHANBHBIX 33]1a4;

J) PacCUUTHIBATH TEPMOJUHAMHYECKHUE XapPAKTEPUCTUKHU MPOIECCOB
JUTs1 00OCHOBAHUS TEXHOJIOTHYECKUX IETIOUEK IMOTyUYEeHUS] HCOPTAaHNYECKUX BEICCTB;

€) 000CHOBBIBATh MPUHIIUIIBI TOTYYEHUS HEOPTAHNYECKUX BEIIECTB.

3) Bnanets:

a) HaBBIKAMHU CaMOCTOSITEIbHOU Pa0OThHI C pa3TMUYHBIMU
UH()OPMAITMOHHBIMU UCTOYHUKAMU (Ha OYMaXXHBIX U AJICKTPOHHBIX HOCHTEIISAX, B TOM
yucie, cpeast Internet) 06 oTaenpHBIX OMpeeIeHUSIX, TOHITUSIX U TEPMUHAX IS
O0OBSCHCHHS X MPUMCHCHUS B MIPAKTHUUECKUX CUTYAIUSAX; PEIICHHS TEOPETUICCKUX U
MPAKTUYECKUX TUTIOBBIX U CUCTEMHBIX 3a]1a4, CBI3aHHBIX C MPO(HEeCCHOHATEHON
JEATEITHLHOCTHIO

0) HaBBIKAMU BBITIOJIHEHUSI OCHOBHBIX XUMHUECKUX OTEpaInii;

B) HaBbIKaMH OOpaIEeHUs] C XUMUYECKUM BEILIECTBOM C COOJIIOCHUEM
MIpaBUJI TEXHUKU O€30TIaCHOCTH;

I') HaBbIKaMU OOpPMJIEHHUS OTYETA 1O JabOpaTOPHBIM paboTaM.



S. Cmpykmypa u codepycanue oucyunaunst «/lonornumenvusle 21agbl

Heop2aHuuecKou xumuu. Xumus 31eMeHm 08

OO61ast TpyT0EMKOCTh TUCIUIUIMHBI COCTABIISIET 6 3a4eTHRIX eMHUITEI, 216 gacos.

Ne Buabl yyeoHoii
n/n padoThI o
€HOUYHbIE CPeICTBA
= (B yacax) HndopManuoHnbie 1 Apyrue " pea
= U151 IPOBe/IeHusl
Paznen 2 Jlex- | JlaGopa- CPC o0pa3oBaTe/IbHbIE TEXHOJIOTUH, .
5 NPOMEKYTOYHOI
AMCHMILITHHBI 5 IMH | TOpHBIE HCIOJIb3yeMble IPH 0CYLIECTBJICHHH
3 aTTeCTALUH 110
paboThI 00pa30BTeJbHOI0 Npouecca
pasjenam
1 Jlom.rinaBel 2 12 15 20 UHGOPMAYUOHHBIE MEXHONOSUU: *
XUMUH MYJIbTHMEAUHBIE Mpe3eHTaIuU
COeMHEHHUIA P- JIEKLUH, CHCTEMa JHMCTAHIHOHHOTO
AIEMEHTOB K/?(};t({;gpll_ﬂE U KOHTPOJS 3HAHHIA
JIOCTYII 4yepes
2 OO0wwume 2 8 12 30 ’ y P Py6excnasn
. q robanabpHyl0  ceThb UHTepHET K
cBoiicTBa d- HOPMATHBHBIM u | KOHmponvbHas
3JIEMEHTOB. 3aKOHO/[ATE/TBHBIM axtam, | Paboma 1. Omuem
Komnnexcusie JIEKTPOHHBIM GuGIHOTEHBIM | 110 1AOOPAMOPHOU
coeaunenus d- pecypcam, — NaTeHTHBIH  mowuck; | pabome I,
JJIEMEHTOB. mMpaouyuonHble MeXHONOSUL domawnee 3a0anue 1
3 Xumust 2 16 18 40 | MHOHBHAYaTbHAA pabora " | Pybeacnas
coeuHeHui d- NOATOTOBKA M 3AUIMTA OTYETA 1O | 1o nprasn
MPOICTaHHOM J1a00paTOPHOI
2JIEMEHTOB paboma 2. Omuem
pabore, MOATOTOBKA K .
. no 1abopamopHoil
KOHTPOJIbHOM paboTe, cOCTaBICHUE 6 94
KOHCIIEKTA JIEKIIUIA; paoomam =,
UHMEPAKMUBHbLE MEXHONOU domawnue 3a0anus
JMCKyCCHsI, KOMaHHas pabota mox | 2-4
PYKOBOJICTBOM IPEIOAaBaTes
®dopma aTTecTalmn Ox3amen

* - MMPOMECIKYTOUHAsL arrecrauusad IHPOBOAUTHCA B paMKax IapaJuUICIIBHO I/I,Hymeﬁ JUCITMITIINHBI

b1.b.10 «OO0m1as u HeopraHU4ecKast XUMUSD)

5. Cooepircanue neKYUOHHBIX 3AHAMUN NO Memam C yKa3aHUEM (POPMHUPYEMBIX

KOMHCTCHHI/Iﬁ H UCII0JIb3YCMbIX HWHHOBAIITMOHHBIX 06pa30BaTCJ'IBHBIX TEXHOJIOTHH.

AJIJFOMHMHHA U UX COC,I[I/IHCHI/Iﬁ

Ne Pasnen Yacer | Tema JIeKIIHOHHOTO Kpatkoe cogep:xanmne dopmupyemble
n/mn | AUCHUIIMHBI 3aHATHS KOMIIETEeHI[HH
1 | Hom. TJIaBEI 3 Tanozenni u ux | Crpoenue, cnoco0sl nonydenns u | OI1K-1,2,3, IIK-
XUMUH coeouneHus XUMHUYECKHE CBOMCTBAa MpOCTHIX | 18
COCTMHCHHHA - BEIIECTB p-3JIEeMEHTOB VI
DJIEMEHTOB TPYIIIBI U UX COCTUHEHU
2 Kucnopoo, cepa u ux | Ctpoenue, criocodsl nosyuenns u | OIIK-1,2,3, IIK-
coeouHnenust XUMHYECKHE CBOWCTBa TPOCTHIX | 18
BEIIIECTB KHCJIOPOJa, CePbl U HX
COeIMHCHUI
3 Aszom, @ocpop u ux | Crpoenue, ciocoOsl noxyuenus u | OlIK-1,2,3, 1IK-
coeournenust XUMHYECKHUE CBOiicTBa a3oTa, | 18
(docdopa u X coeTMHEHUI
2 Yenepoo, kpemuuti u | Ctpoenwue, criocoOsl momyuenus u | OIIK-1,2,3, [1K-
Ux coeOuHeHus XMMHUYECKHE CBOWCTBa yriepona, | 18
KPEMHUS M UX COSIMHEHUN
2 bop, amomunuti u ux | Crpoenue, cnoco0bl nonydenns u | OI1K-1,2,3, 1IK-
coeouHenus XMMUYECKHe CBOHcCTBa  Oopa, | 18




2 | O6mue Obwue ceoticmsa | OO 0030p coiictB | OI1K-1,2,3, IIK-
cBoticTra d- d-snemenmos. MEPEXOTHBIX DIIEMEHTOB, | 18
JJIEMEHTOB. CTPOCHUSI U XUMHUYECKUX CBOICTB
Kommnekcheie npocThiX BemiecTB d-MeTayuioB, a
COCIMHCHHSI TaKxke 1704 OKCHJIOB 71
d-a;meMeHTOB. THIPOKCHUJIOB.
Komnnexchole Cocras, CTPOCHHE u | OIIK-1,2,3, [IK-
coeouHeHus HOMEHKJIaTypa KOMILIEKCHBIX | 18
d-anemenmos. COCIMHEH U d-aemMeHTOB.
XuMHUUYecKkoe  paBHOBECHE B
pactBopax KOMILIIEKCHBIX
CoeIMHEeHMI d-2JIEMEHTOB.
Onucanue ceoticms | Ucnons3oBanue mnpexacrasineHuit | OIIK-1,2,3, IIK-
KOMNAEKCO8 TEOpPUH BAJCHTHBIX cBs3ed st | 18
d-anemenmos ¢ | OOBSCHEHHUsI COCTaBa, CTPOCHHS U
nosuyutt TBC. MPOCTPAHCTBEHHOM
KOH(UTypauy KOMIUIEKCOB (-
HIIEMEHTOB.
Onucanue ceoticme | Mcrionp3oBaHue teopuu | OIIK-1,2,3, [IK-
KOMNIEKCO8 MOJIEKYJISAPHBIX opOuTaneit mms | 18
d-anemenmos ¢ | OOBSCHEHUSI COCTaBa, CTPOCHHS U
nosuyuit TMO. BaKHEHIIUX XUMHYECKHUX
CBOMCTB KOMILIEKCOB d-
HIIEMEHTOB.
3 | Xumus d-snemenmuol VI | Ctpoenne, crioco6s! momyuenus u | OI1K-1,2,3, [1IK-
COCZIMHCHUIA epynnbl XUMHUYECKHE CBOWCTBAa MpOCTHIX | 18
d-aiemeHTOB BemectB d-amemerToB VI rpymms
Y UX COCIUHEHUH.
d-snemenmuol VIl | Crpoenne, cioco6sr nonyuenns u | OI1K-1,2,3, 1IK-
epynnul XUMHYECKHE CBOWCTBa MPOCTHIX | 18
BEIIIECTB d-aiemeHTOB VII
TPYMITbI U UX COCTUHCHUM.
d-aiemenmut VIl | Crpoenue, ciocoOwr moyuenus u | OlIK-1,2,3, I1K-
epynnwl XUMHUYECKHE CBOWCTBAa MPOCTHIX | 18
BEIIECTB d->neMenToB VI
TPYIIBI U UX COCMHEHHIA.
d-a21emenmut | epynnur | Ctpoenue, crioco0Osr nomydenus u | OI1K-1,2,3, I1K-
XUMHYECKHE CBOWCTBa TPOCTHIX | 18
BemectB d-a1eMeHTOB | rpymmnsl u
HUX COEIUHEHUI.
d-aiemenmut Il | Ctpoenne, cioco6s! momyuenus u | OI1K-1,2,3, 1IK-
epynnbl XUMHUYECKHE CBOMCTBAa MpOCTHIX | 18
BemectB d-aementoB |l rpymmsr
U UX COEIUHEHUN.
6. Coodepicanue cemMuHapcKux, RNPAKMUYECKUX 3aHAMUIL (1AdOpamopHozo

npakmukKyma)

Y4eOHBIM MJIAHOM HE TIPETYCMOTPEHBI.

7. Cooepotcanue 1a60pamopHuIX 3aHAMUIL
[enwro mpoBeaeHUs 1a00PATOPHBIX PAOOT SIBISIOTCS:
a) M3y4YeHHUE CBOWCTB OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCTMHCHUM;
0) 0TpabOTKa TEXHUKH BBHITIOJHEHNS OCHOBHBIX XUMUUYECKUX OTEpaInii;




B) U3YUYECHHUE YCIOBUN NPOTEKAHUS XUMUYECKUX PEAKLIHIA;

I') IpUOOpPETeHNE HABBIKOB  OOpaIlleHHS ¢  XUMHUYECKUMH
cOOJII0ICHHEM MPaBUJI TEXHUKU O€30MacHOCTH;

1) (opMupoBaHUE KYJIbTYpbl XUMHYECKOTO TPYJa U CO3HAHUS OTBETCTBEHHOCTH 3a
BBITIOJTHEHHE pa0OT B XUMHUUECKOHN 1a00paToOpuHu.

Bce nabopaTopHbie paOoThl TPOBOJATCS B MOMEIIEHUWH Y4eOHOU mabopaTopuu

BCIIICCTBAMU C

kadenpsl Heoprannueckon xumun KHUTY, kopnyc 1, 2 atax.

Ne Paznen Yacbl HaumeHoBaHue Kparkoe conepxanne dopmupyemble
n/n AMCUUIIJIMHBI JadopaTopHoii KOMIIETEeHIIU U
padoThbI
1 Jlom. rinaBsl 4 | T'anoreHsl " ux | KauectBennsle  peakuuun  Ha | OIIK-1,2,3,
XUMHAH COETMHEHHUS coequnaenus VIl rpynmer. OBP ¢ | [7K-18
COEIMHECHUI - YYaCTHEM COEIMHEHHM TaJIOr€HOB
JJIEMEHTOB B  TIOJIOKHUTEIHHOH  CTETICHH
okucieHus. Pemienuwe 3amad no
TeMe
3 | Kucnmopon, cepa n ux | CoiictBa cynb(huI0B u | OlIK-1,23,
COETMHEHHS nepcynb(uIoB. Tuocepnas, | [1K-18
MepoKcocepHas, TIOJTUCEPHBIE
KUCIOTBI M HUX  CBOWCTBA.
Pewrenue 3anay no teme
4 | Azor, dochop m wux | Coenuuenus azora u ¢octopa B | OlIK-1,2,3,
COETMHEHHS OTPHUIATENHHBIX crenensax | [IK-18
okucieHus. A3oTHO-hochopHBIE
ynoOpenusi. Pemenne 3amau 1o
TeMe
2 | Yrnepon, xpemuuii u | CoiicTBa KapOOHATOB u | OIIK-1,2,3,
WX COeTMHEHUS TUAPOKApPOOHATOB. Comu | [IK-18
KpPEMHHEBOU KUCTOTHI. PelieHue
3a/1a4 1o TeMe
2 | bop, amomunuit u ux | AMporepHbie cBoiicta | OIlIK-1,2,3,
COEINHEHUS COE€IUHEHNN amromuHaus. | [IK-18
CBoiicTBa OOpHON KHUCIIOTHI U €€
cosielt. PelrieHue 3a1ay o reme
2 | O6mmue cBoiictBa | 2 OO0mune Oo6mme 3aKOHOMEPHOCTH B | OIIK-1,2,3,
d-a1eMeHTOB. 3aKOHOMEPHOCTH B | cBoiicTBax aromoB d-31emenTtoB u | [1K-18
Kommuiekcupie CBOMCTBax d- | IX  COeIMHEHWii:  KHUCIIOTHO-
COEIMHEHUS JJIEMEHTOB W WX | OCHOBHBIE W  OKHUCJIHTEIHHO-
d-a1eMeHTOB. COETMHEHHH BOCCTaHOBHUTEIILHBIC CBOICTBA
1 Homenknarypa Onwucanne cocraBa u crpoenus | O[IK-1,2,3,
KOMIUIEKCHBIX KOMIUIEKCHBIX coenuuenuii. | [TK-18
COETMHEHHH Howmenknatypa KOMILIEKCOB.
YCTOWYHMBOCTh  KOMIUIEKCOB B
BOJIHBIX PacTBOpAXx.
2 Onuncanue Onpenenenue B3auMmocss3u | OI1K-1,2,3,
KOMILIEKCOB c | cocraBa u xummueckoro | 7K-18
TTO3UIIHIA TEOpUHU | CTPOCHHS KOMILIEKCOB d-
BaJICHTHBIX CBSI3CU. | DIEMEHTOB B paMKax TEOpUHU
[IpocTpancTBeHHas BaJICHTHBIX CBsized. OmpenencHue
KOH(UTYypanus MPOCTPAHCTBEHHON
KOMIUIEKCOB. KOH(UTYpaIUy KOMIUIEKCOB




[Monyuenue Crnioco0Obl nonyuenus | OIIK-1,2,3,
KOMILIEKCOB d- | komruiekcoB  d-amementoB B | [TK-18
JJIEMEHTOB B BOJIHBIX | BOJHBIX PaCTBOpPaXx.
pacTBopax.
Onucanue Onucanue KOMILJIEKCOB ¢ | OIIK-1,2,3,
KOMITJIEKCOB ¢ | mosunuii teopuit KII u MO. | [IK-18
no3utit Teopuii KII u | ComocraBnenue H3YYEHHBIX
MO. Oxkpacka | Teopuii OMHCAaHUS KOMIDIEKCOB.
KOMILIICKCOB Onpenencaue OKpAaCKH
KOMIIJICKCOB.
VCcTOIYNBOCTE VYcroiiunBocTh  KOMILIEKCOB B | OI1K-1,2,3,
KOMILJIEKCOB BOAHBIX pacTtBopax. Koncraute! | [1K-18
paBHOBECHS
PyGexHblii  kKOoHTponb | PyOexnass koHTponbHas pabota | OI1K-1,2,3,
1 MO TIPOWICHHOMY MaTepHualy 11K-18
3 | Xumus PactBopenue d- | Usyuenue ycnoBuii pactBopenus | OITK-1,2,3,
COEJIMHEHUI METAUIOB B BOMAHBIX | (-MeTamioB B BOAHBIX pacTBopax | [7K-18
d-aiemenToB pacTBopax KHCIOT U | KUCIOT M MICTOYCH.
menoyei
KucnorHO-0CHOBHEIE Wzyuenne BmmstHus — crenenn | OI1K-1,2,3,
CBOMcTBa OKCHAOB U | okucieHus  d-ajmementoB  Ha | [TK-18
TUIIPOKCHJIOB d- | KHCIIOTHO-OCHOBHBIC CBOWCTBA HX
JJIEMEHTOB OKCHJIOB U THAPOKCHJIOB
OKHUCIUTEIBHO- Wzyuenne BmmstHua — crenenm | OI1K-1,2,3,
BOCCTaHOBUTEIbHBIC okucienus  d-anementoB  Ha | [IK-18
peakiMyu C YYacTHEM | OKHUCIUTEIHHO-
COETMHEHUI d- | BocCTaHOBHUTENbHBIC CBOMCTBA HX
METAJUIOB B | COEIUHEHUH.
Pa3NUYHBIX CTEMEHIX
OKHCIICHHS
PybGexusiii xoHTpOnb | PyOexxnas koHTpompHas pabora | OIIK-1,2,3,
2 0 MIPOUJICHHOMY MaTepuay. 1IK-18
Otuer no | 3ammra naboparopHbix padort | OITK-1,2,3,
1a00paTOPHBIM VYcrpanenne — 3amoipkenHocreill. | [7K-18
paboram Jlomyck K 9K3aMeHy
8. Camocmoamenvnasn paboma 6axanaspa
Ne Tembl, BLIHOCHUMBbIE HA Yacol ®opma CPC DopmupyeMble
/I | caMOCTOSAATEJbHYI0 padoTy KOMIIeTEeHIIUN
1 Jlo11. TJ1aBbl XUMHU 20 Pabota Ha1 JIeKIIMOHHBIM MaTepraioM, ¢ | OIK-1,2,3, IIK-
COEJIMHEHHH P-3JIEMEHTOB JIATEPATYPOi 18
2 O6mue cBoiicTpa d- 30 [ToaroroBka k maboparopHoii padore, | OIK-1,2,3, IIK-
areMeHToB. KoMmruiekcHbie odopmienue otyera ro naboparopHoii | 18
coeuHeHns 0-1eMeHTOB. paboTe, NOATrOTOBKA K PyOe:KHOM
KOHTPOJIbHON.
2 Xumus coeyuHeHni d- 40 BEInosiHeHre JOMAIIHEro 3aJaHus, OIlIK-1,2,3, [IK-
SJICMCHTOB MOJITOTOBKA K JIAOOpaTOpHOI paboTe, 18
otopmiteHHE oTYeTa 110 JTabopaTOpHON
paboTe, MOAroTOBKa K pyOe:KHOM
KOHTPOJIbHON.




9. chwlbsoeanuepeﬁmunzoeoﬁ cucmemsl OUueHKu 3HAHUUL.

HpI/I OIOCHKC PCE3YyJIbTATOB HOCATCIIBHOCTH CTYACHTOB B paMKaX IUCHUIINIMHBI «

JIOTIOTHUTEIbHBIC TJIaBbl HEOPraHMYCCKOW XMMHH. XHMHS DJIEMEHTOB HCIIOJIB3YCTCA

peiiTuHroBasi cucreMa. PeiiTuHroBast oneHka (opmupyercss Ha OCHOBAHMHM TEKYILIEro U
MPOMEKYTOUHOTO KOHTPOJIs. OcHogaHue: «llonodcenus o 6anibHO-peumun2080i cucmeme

OYeHKU 3HAHUL CMYOeHmo8 U obecneyueHus Kavecmea yuebHo2o npoyeccay (Ymeepocoeno

pewernuem YMK Yuenozo coesema @I'6OY BIIO « KHUTY »)



KapTa YCIIEBACMOCTH IO AUCIHUIIIINHC ((I[OHOJIHI/ITGHBHBIG rJ1aBbl XUMHU. XUMUS JIEMEHTOBY
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13 — nomaminee 3amanue; JIP — maboparopnas pabota; PK — pyOexHbIi KOHTPOIIH

13 BeinonHstoTcs B Buptyansnoit cucteme o0yuenuss KHUTY (nmoapo6uocTt Ha 1 nexuun)

MaxkcruManbHOE KOJIMYECTBO 0aJIOB MO 3aHATHAM B cemecTpe — 60. Jlomyck K 3K3aMeHy — He MeHee 36 0aioB.

MakcrmasnibHOe KOJIM4ecTBO 6a//IoB 3a 3k3aMmeH — 40 6amioB. CTyaeHThI, TOTyYUBIIHE 32 DK3aMEH MeHbIIe 24 0aioB, Mpu
Jr000M KOJIMUYECTBE OAIIJIOB, MOJYUYEHHBIX 32 BECh CEMECTP, MOJIYyYal0T HEYJOBICTBOPUTEIbHYIO OLIEHKY.

WToroBas oneHKa = TEKYIIMN pEUTHHT + 0asuibl 3a dk3ameH: 60-73 Oanna — yaoBiaeTBOpuTeNnbHO, 73-87 6amioB — xopoiio, 87-100
OaJIJIOB — OTJIMYHO.

MakcumanbHas cymma 0amioB 3a cemectp — 100 6aioB



11. Hnghopmayuonno-memoouueckoe obecneuenue OUCYUNIUHDL

11.1 Ocnoenas rumepamypa

HpI/I HN3Yy4YCHUU AOUCHUIIIINHBI «I[OHOJIHI/ITGJ'IBHBIC T'JIaBBbI HeODFaHI/I‘-IeCKOI\/II

XUMUHU. XUMHUS 3JIEMEHTOB» B KayeCTBE OCHOBHBIX HCTOYHMKOB HH(OpManuu
PEKOMEHIyEeTCSl UICII0JIb30BaTh CIEIYIOUIYIO JIUTEPATYPY:

OcHOBHbBIE HCTOYHUKHU HH(popManuu

KoJu-Bo 3K3.

1. AxmetoB H.C. O01iast 1 HeopraHudeckas
xumust: yaeOnuk / H.C. AxmetoB.— Cno.:
Jlanp, 2014.—752 c. ISBN 978-5-8114-
1710-0 I.

OBbC “Jlanp™:
http://e.lanbook.com/view/book/50684
JocTtyn u3 mo00i TOUKH UHTEPHETA
rociie peructpanuu ¢ [P- angpecos
KHUTY

2. AxmeroB H. C. JIabopatopHbie u
CEMUHAPCKHE 3aHATHUSA 110 O0LIEH U
HEOPraHU4YeCKOW XuMuu: yueo. mocodue /
H. C. Axmetos, M. K. A3u3zosa, JI. 1.
banprruna. — CII6.: JIans, 2014. — 368 c.
ISBN 978-5-8114-1416-2.

130 5x3. B YHULL KHUTY

ObC “Jlanp™:
http://e.lanbook.com/view/book/50685
JocTtym u3 mo00i TOUKH UHTEPHETA
rociie perucrtpauuu ¢ [P- agpecos

KHUTY

3. Mudraxosa H.III. O6mas u
Heoprannyeckas xumus /H.II. Mudraxona,
T.II. IlerpoBa, N1.®. Paxmarymnuna, T.T.
3unkuuena, O.M. MamoueBa. — Ka3aHsb:
N3n-so KHUTY. 2013. - 183 c.

70 sx3. B YHUL] KHUTY

B 9b YHUII KHUTY:
http://ft.kstu.ru/ft/miftakhova-
obshchya.pdf

Hoctyn ¢ ¢ IP- anpecoB KHUTY

11.2 J/lononnumenvhaa numepamypa

B kauecTBe JOMOJHHUTENBHBIX HMCTOYHMKOB HMHGOPMALMM  PEKOMCHIYETCS
MCIMOJIB30BaTh CICAYIOULYIO JTUTEPATYPY:

JlonmoJiHUTEIbHBbIE HCTOYHUKH KoJ1-Bo 3K3.

uHopmauuu

1. O6mas xumus. Teopus v 3aaauu: 9BC “Jlanp™:

yuebHoe nocobue/H.B. Koposums,
H.B.Kynemos, O.H. I'onuapyk u ap.—
CIIO.: Jlans, 2014. — 491 c. ISBN:978-5-
8114-1736-0.

http://e.lanbook.com/view/book/51723
Hoctyn u3 mo00i TOUKH UHTEpHETa
rociie peructpauuu ¢ [P- anpecos
KHUTY.

2. ITaBnos H.H. O6mias u
Heoprannyeckast xumus /H.H. TTaBnoB.—
CIIO.: Jlans, 2011. —496 c. ISBN: 978-5-
8114-1196-21.

OBC “Jlanp”:
http://e.lanbook.com/view/book/4034/
Hoctyn u3 mo00il TOUKH UHTEpHETA

rociie peructpauuu ¢ [P- anpecos
KHUTY.

3. Mudraxosa H.III. KonTposbHbie

10 5k3. B YHULl KHUTY

11



http://ft.kstu.ru/ft/miftakhova-obshchya.pdf
http://ft.kstu.ru/ft/miftakhova-obshchya.pdf

3aJjaHMsl 110 001Lel U HeOpraHUYeCKOn
xumudn. Y. 1/ H.ILI. Mudraxosa, T.IL
Ilerposa, N1.®. Paxmatynnuna. — Ka3ans:
W3n-80 KHUTY, 2006. — 139 c.

60 k3. Ha Kadeape

B 5b YHUI[ KHUTY:
http://ft.kstu.ru/ft/sbor_m.pdf
Joctyn ¢ ¢ IP- anpecoB KHUTY

4. Ilerposa T.I1. KonTponsHbie 3anaHus
o o01eit U HeopraHudeckon xumuu. Y.
2/ T.IL. Ilerpona, H.ILI. MudTtaxosa,
N.®. Paxmatynnuna, JI.P. Capuna. —
Kazanp: U3n-B0 KHUTY, 2006. — 166 c.

230 k3. Ha Kadenpe

5. XamuroBa A.M. OnopHbIe KOHCIEKTHI
0 Kypcy oOIIeld XUMHU: METOIMYECKOe
nocobue/ A.M. Xamurtosa. - Kazanb:

H3n-Bo Kazan. ['oc. Texnon. YH-Ta,
2007. -84 c.

100 7x3. Ha Kadeape
10 sx3. YHUIL] KHUTY

6. [Terposa T.II. OOwas u
Heopranuyeckast xumusi: Tectol / T.I1.
ITerposa, T.E. byceiruna, 1.O.
Paxmarynnuna. — Kazane: U3a-8o KI'TY,
2009. — 68c.

13 sk3. YHUILl KHUTY

170 sk3. Ha kadenpe
B 9b YHUILI KHUTY:
http://ft.kstu.ru/ft/Petrova_testy-himiya.pdf
Hoctyn ¢ IP- anpecoB KHUTY

7. llerposa T.I1. JlononHUTENbHBIE T1aBbI
HEOPraHUYeCKON XUMUU: y4eOHO-
Metoauueckoe nocodue / T.I1. IleTpona,
H.II. Mu¢raxosa, N1.®. PaxmaryminHa,
T.T. 3uaknuéna - Kazann: U31-Bo
KHUTY, 2015. - 208 c.

11 sk3. Ha kadenpe
70 5x3. B YHUL] KHUTY
B Ob YHUII KHUTY:
http://ft.kstu.ru/ft/Petrova-
dopolnitelnye glavy neorganicheskoy

Khimii.pdf
Hoctyn ¢ IP- anpecoB KHUTY

11.3 Dnexmponnsie ucmounuku unpopmayuu
[Ipy n3ydeHnn AUCIUTUINHBI «J]OTIOIHUTENBHBIC TJIaBbl HEOPTAaHUYECKON XMMUMU.
XUMHSI JIEMEHTOB) MCTIOJIB3YIOTCS AJICKTPOHHBIE ICTOYHUKHU MHGOPMAITUH:

Hayunas snektponnas 6ubnmnoreka

http://elibrary.ru

9BbC «Kaura®oumo»

http://www.knigafund.ru

9BC «Jlaup»

http://e.lanbook.com

OnektponHas oubauoreka KHUTY

http:// ft.kstu.ru/ft

[JIaCOBAaHO:
3aB. cekropom OKY®

12



http://ft.kstu.ru/ft/sbor_m.pdf
http://ft.kstu.ru/ft/Petrova_testy-himiya.pdf
http://ft.kstu.ru/ft/Petrova-dopolnitelnye_glavy_neorganicheskoy_khimii.pdf
http://ft.kstu.ru/ft/Petrova-dopolnitelnye_glavy_neorganicheskoy_khimii.pdf
http://ft.kstu.ru/ft/Petrova-dopolnitelnye_glavy_neorganicheskoy_khimii.pdf

12. Mamepuanvno-mexnuueckoe ooecneuenue OUCUUNIUHbBL

[Ipy wu3y4yeHWU JUCHUIUIUHBI «JIOMOJHUTENbHBIC TJIaBbl HEOPraHUYECKOM
XUMHUHU. XUMUSL DJIEMEHTOB» MNPEAYCMOTPEHO MCIOJIb30BAHUE JAOTOJIHUTEIBHBIX
CPEICTB BU3yaIu3allui HH(POpMaIIHH.

|. JIekiinoHHEBIE 3aHATHUA:
a) KOMIUJIEKT AJIEKTPOHHBIX MPE3EHTAIUH,

0) aynuropus, paccuutaHHas 200  CTyAEHTOB,  OCHallleHHas
PE3eHTAlMOHHON TEXHUKOH (3KpaH, HOYyTOYK),

B) HATJISITHBIE TTOCOOUS:

1. OGpa3ibl anamMasoB (CTpasbl).
2. Yroms.
3. I'padur.
4. Xnop.
5. bpom.
6. o
7. Kpemuuii.
8. Cepa.
9. Kpucraiu ropHOTo XpycTais.
10. O6pazen 3amassaHOTO SOs3.
11. Oneym.
12. O6pasusl metauoB Na, K, Mg, Al, Sh, Pb, Sn.
13. O6pasipl MeTaLUTOB d-3JIEMEHTOB.
14. O6echochopennas KocTb.
15. O6pa3siibl CTEKOM.
16. Hacermennstit pacteop Pbl,.
17. Obpa3zen THXooKeaHcKoi koHKperuu (Mn).
18. Kpucrann CuSO,.
19. Tlocepebpsinas konoda.
20. Kpucrann OuxpomaTa aMMOHHUS.
21. Kpucrann xBacuos.
22. O6pa3ibl MUHEPAJIOB.
23. [InaTtnHOBas ceTKa.
r) Mojenu mapocTep>KHEBBIE:
1. Monens BeH, (nmuneitnas).
. Monens BF; (TpeyronbHas).
. Monens CH,4 (Tetpasp).
. Mogens NHj (Terpasap).
. Monens H,0 (Tetpasap).
. Mopens PCls (TpuronansHas Ounupamua).
. Monens CIF; (T-o0pa3Has).
. Monens SFg (okTasap).
. Mogens |Fs (kBagpatHas nupamuza).
10. Monens IF; (mentaronansHas OumupaMua).
11. Monens Py.
12. Mopnens rpadura.
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13. Mopenpb anmMasa.
14. Monenb cepsl (3Ur3arooopasHas).
15. Monenb cepsl (KOpoHa).
16. Mogens SiO,.
17. Pemetxa NaCl.
18. Pemerka NaCl (rutoTHas ymakoBka).
19. O6BeMHOIIEHTPUPOBAHHAS PEIICTKA.
20. O6beMHOIIeHTpUpOBaHHAas (TIJIOTHAS YIIAKOBKA).
21. I'panenieHTpupOBaHHAs PEIIETKA.
22. I'panenieHTprpOBaHHAs (TUIOTHAS YITAKOBKA).
23. I'ekcaroHajibHasl pelieTKa.
24. I'ekcaroHasibHas (IUIOTHAsS YIIAKOBKA).
25. Mopenb OopHUTpHIA.
26. Mogenb ypaHa.
27. Monenb S opOuTaH.
28. Mogenb PX opoutanm.
29. Mognens dz? opouTau.
30. Mogens dx? —y* opGuran.
31. Mogenpb dXy opOuTaIm.
32. Mojenb CTpYKTYpBbI JIbJA.
33. Monenb ceneHa.
34. Mogenb Temnypa.
35. bopo3zoH.
36. Mogenb Topus.
37. Monens Bropuuta ( ZnS).
1) [Tpubopsi:
1. Annmapar Kunmna.
. [Ipubop s anexrponuza H,0.
. [Ipubop Mapra.
. Cersiuecs TpyOKH ¢ HHEPTHBIMU Ta3aMHu.
. Katonueie nyun (6abouka).
. [Tpubop mist anexrponausa NacCl.
. Tepmockor.
. [anpBaHMYECKUI AIIEMEHT.
9. Ycranoska ans auddy3un Boiopoaa yepe3 NOPUCThIA CTaKaH.
10. CriupToBka.
11. IIpotom.
12. BellipsIMUTETTB.
13. JIatep st npoToHa.
14. Becsl.
15. Habop pazHOBECOB.
16. Cnaiigel niis npotoHa o teme "llepuoanyeckas cucrema', "Ctpoenue aroma".
¢) Tabmuipbr:
Ilepuoanueckas cucrema anemeHnToB [{.11 Menaeneesa.
Ceoticmea npocmuix eujecms.
1. IIOTHOCTH MPOCTHIX BEILIECTB.

2. Temneparypa IUIaBJIEHUS IPOCTHIX BEILECTB.
14
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3. CrangapTHas SHTPOIMUS POCTHIX BELIECTB.

4. CtannapTHbI€ JIEKTPOJAHbIE TTOTEHIIMAIBI TPOCTHIX BEIIECTB B BOJHOM PaCTBODE.

5. CTaHZAPTHBIE IEKTPO/IHBIE TOTeHIHANE! Eygg HEKOTOPBIX OKHCITHTEIBHO-
BOCCTAaHOBUTEJILHBIX CUCTEM B BOJHBIX PACTBOpAX.

6. CtaHnapTHbIe H300apHbe moTeHImansl AG s 06pa30BaHHs HEKOTOPHIX
BEIIECTB.

I1. JTabopaTopHbIe paOOTHI

a) 4 naGoparopun obmiei miomaasio 400 KB. METPOB, OCHAIICHHBIE IIKadaMu
BBITSDKHOW BEHTWISLIMU, CYIIWIBHBIMU [I€4aMH, BOJOCTPYHHBIMH HACOCAMH,
AIIEKTPOHHBIMU M TEXHOXHUMHUYECKUMH BeCaMu, KalopumeTpamu, pH-merpamu u 1.1,

0) maGopaTopusi ¢ MeCTaMU CTYAEHTOB, OCHAIIEHHBIMH KOMIIBIOTEpAMH C
IoCTyrioM B MHTepHeT, mnpeaHa3HaueHHbIE sl paboOThl B DJIEKTPOHHOM
oOpa3oBaTeNbHOM cpelie

13. Oopa3zosamenvhbie mexHo102uu

[Ipn w3ydyeHWM AUCHUTUINHBI «JIOTIOJHUTEIBHBIC TJIABBI HEOPTaHHMYCCKOM
XUMUHU.  XUMHSA _ 3JIEMEHTOB»  NPEAYCMOTPEHO  MPUMEHEHHE  Pa3TUYHBIX
00pa3oBaTEIbHBIX TEXHOJIOTHM.

Ungopmayuonusvie mexnonocuu: CcucTeMa IUCTAHIIMOHHOTO OOYYEeHHS U
kouTponst 3HaHumii MOODLE, noctynm depe3 rnobansHyio cetb HHTepHET K
HOPMAaTUBHBIM U 3aKOHOJATEJIbHBIM aKTaM, OJJCKTPOHHBIM OUOIMOTEYHBIM
pecypcam, NaTeHTHBIN MOUCK;

Tpaouyuonuvie mexnonoeuy: UHIAMBUyalbHasl paboTa - MOJArOTOBKA OTYETA 10
npojieIaHHON  JabopatopHOM padoTe, MOJATOTOBKA K KOHTPOJIbHOM paborte,
COCTaBJICHUE KOHCIICKTA JICKIIUH;

Humepaxmusnvie mexnonocuu: padoTa y JAOCKHM, 3allldTa OTYETa [0
mpoJieTaHHOM  JlabopaTtopHO paboTe, JUCKycCHs, KOMaHaHas pabora 1o
PYKOBOJICTBOM IpENOAaBaTes, pelieHue NpoOJIEeMHbBIX CUTYallUH.

OO61iee KOMMYECTBO JTAOOPATOPHBIX 3aHITHH, TPOBOJUMBIX B MHTEPAKTUBHOM
dbopwme, coctaBiser 45 gyacoB wnm 55,6 % OT ayTUTOPHOM HArpy3KH.
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