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Pabouass mnporpamma cocraBleHa ¢ yderoM TpebGoBaHuil = DenepanbHOro
)CYIapCTBEHHOr0 00pa30BaTeNIbHOIO CTaHAapTa Bbicilero obpazosanus No 1005 ot
1.08.2016 roga no nanpasiaenuto 18.03.01 «Xumuueckas rexHonorus» s npodumnei
eXHOJIOTUS] HEOPraHUYECKUX BEUISCTB
CXHOJIOTUS TYTOIUIABKUX HEMETAJUIMYECKUX M CHIMKATHBIX MaTepUajioB
CXHOJIOTUS 3aIUTHI OT KOPPO3UHU
eXHOJIOTUsl DNIEKTPOXUMUYECKUX IPOU3BO/CTB
UMHYECKas TEXHOJIOTHS] IPUPOJHBIX JHEPrOHOCUTEIEN U YITIEPOAHBIX MaTepUalloB
MMUYECcKas TEXHOJIOIUSI OpraHuYecKUX BellecTB
MMUYEcKas TEXHONOIUsl OpraHMYecKUX BellecTB. ABTopckas nporpamma «TexHosnorus
AMHKO-(apMalleBTUYEeCKUX NPenaparoBy
CXHOJIOrUs U nepepaboTka nojumepoB. ABropckas nporpamma «Texnosorus
DUPOJIHBIX U MCKYCCTBEHHBIX TOJIUMEPOB)
¢XHOJIOrUs U NepepadoTKa NOJIUMEPOB
MMHUYECKas TEXHOIOIUs CUHTETUYECKHX OMOIOTHYeCKH aKTUBHBIX BEIECTB, XUMHUKO-
apMalleBTHYECKHX IIPEenapaToB ¥ KOCMETHYESCKUX CPEJICTB
1 OCHOBaHWM y4eOHOro ruiaHa Habopa obyuvarommxcs 2018 r.

a3pabOTYNK NTPOTPAMMBI:

OLIeHT Kadepbl HEOPraHUYECKONH XUMHHU 4‘24_44// E.E.Crapoay6elt
abouas rporpaMma paccMoTpeHa U 000peHa Ha 3aceaHuy Kadeapsl HeopraHUYecKoH
AMUH, nipoTokos ot J &9 2018 . Ne 7
1B. kadeapoit A.M.Ky3HenoB

A
OI'IACOBAHO
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pejice/iaTeslb KOMUCCHH, TTpodeccop Rt H.1O. bamkupuesa
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ypasoBatelbHOM NporpaMmsl ot /4, Q7 2018 p. Mo /
peJicenarens KoMuccuy, npodeccop e X.M. Slporiesckast
porokosl 3acefaHus Meroauuveckod komuccun WXTH, peanusyiomero MoaroToBKy
SpasoBaTelbHOM Tiporpammel oT 74. £4 2018
pejiceiaTellb KOMUCCHH, Npodeccop B.A1. bazoros
TBEPXIAEHO
POTOKOJI 3acelaHus MeToauueckoi komuccuu OXT, or £4. 4% 2018 r. Ne .
pe/icesiatesib KOMUCCHH, JIOLIEHT C.C. BuHorpaaosa
aqasibHUK YMIL] ////M JLA. Kutaesa
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1. Henu oceoenusn oucyuniunot

LensiMu ocBOEHUST TUCHUILTUHBI «OO011asi U HEOPTraHUYECKasi XUMUS» SIBIISIIOTCA

a) opmuposanue GyHoamenmanvHoU  cucmemvl  XUMUYECKUX  3HAHUU O
83AUMOCBAZU MEANCOY CMPOCHUEM BEUECMBA U €20 XUMUYECKUMU CBOUCMBAMU,

0) obyuenue cnocobam npumeHeHUsi KBAHMOBO-MeXAHUYECKUX, CIPYKIMYPHBIX,
MEePMOOUHAMUYECKUX U KUHEMUYECKUX NPeOCmasiienuil 0Jisi 00bACHeHUs U NPeOCKA3aHUs
OCHOBHBIX 3aKOHOMEPHOCMel NPOMEKAHUSA XUMULECKUX peaKyull,

8) packpuvimue CyuHOCMuU NPOYecco8, NPOUCXOO0AUUX 8 X0Oe XUMUYECKUX
npespaujenuli seujecms,

8) pazsumue UHMeIeKmMYaibHbIX 03MONCHOCMEN U CIMULA MbIUULEHUSL CIYOeHMO8
yepes 0eMOHCMPAYUIO POU XUMUU 8 NOZHAHUU 3AKOHO8 NPUPOObl U MAMEPUATbHOLL
JAHCUZHU 00WecmBa, 8 peueHuU 2100ATbHbIX NPODIeM Hel08eyecmaa: Kyabmypol, HAYKU,
ucmopuu, 00yClo81eHHOCU PA3BUMUSL XUMUYECKOU HAYKU NOMPeOHOCMAMU
npouzeo00cmea u bvima.

2. Mecmo oucyunaunst (M00yns) 6 cmpykmype 00pazoeameibHoul npozpammol

Hucnunnnna «O0mias U HeopraHuyeckasi XUMUs» OTHOCUTCS K 6azoeotl yacTu Ol
u Qopmupyer y OakanmaBpoB mo HamparieHuio moarotoBku 18.03.01 «Xumudeckas
TEXHOJIOTHS» Ha0Op 3HAHWM, YMEHUW, HABBHIKOB U KOMIIETEHIUN, HEOOXOAMMBIX s
BBITIOJTHCHHSI KCTIEPUMEHTAIbHO-MCCIICIOBATECILCKON JEATEILHOCTH.

JIJIsl  yCTHEITHOTO OCBOEHUS JUCIUIUIMHBI «OO0IIas W HeopraHW4YecKas XUMUSD)
baxanaeép no HanpapineHuto nmoaroropku 18.03.01 «Xumuyeckass TEXHOJIOTHS» JTOJKEH
OCBOMTH MaTEPHAT:

@) WKONILHOU NpocpamMmbl npeomemos Xumus, Quzuxa

a TaKXe mapaJlIeTbHO UIYIIHX JUCITATIINH:

a) Pusuxa

0) [onoanumenvHole 21a6bl HEOPSAHUUECKOU XUMUU. XUMUSL DTIeMEHMO8

JucnuminHa «OOmas U HeopraHUYecKask XUMHUs» SBIISCTCSA MPEAMISCTBYOMEH U
Heo0X0IMMa JJIs YCIICITHOTO YCBOSHUS TIOCTISAYIONTUX JTUCITUTUINH:
a) Opeanuueckasn Xumus,
0) Ananumuyeckas xumus U QU3UKO-Xumuiecxkue memoosl aHaIU3d,
8) Qusuueckas Xumus,
2) Konnouonas xumus,
0) Dkonoeust;
e) /lononiHumenvHbie 21a6bl HEOP2AHUYECKOU XUMUU. XUMUSL INeMEeHMO8
oic) Mamepuanosedenue u 3auuma om Koppo3uu M Jip.

3HaHMS, TIOJIyYEHHbIE MPU HU3YYEHUU JUCHUIUIMHBI «OOIas W HeopraHuyeckas
XMMHS» MOTYT OBITh  HCIONB30BAHBI TIPU  MPOXOXKICHWU TPaKTUK  (yueOHol,
NPOU3BOOCMBEHHOU, NPEeOOUNTIOMHOU), BBITIOJHEHUN  8bINYCKHbIX  KEATUDUKAYUOHHBIX




pabom, MOTYT OBITh WCIOJL30BAaHbI B HAYYHO-MCCIIEIOBATEIILCKOW U TPOU3BOJCTBEHHO-
TEXHOJIOTUYECKON AEATENbHOCTH MO HampaBlieHWt0 noArotoBku 18.03.01 «Xumuueckas
TEXHOJIOTUY.

3. Komnemenuuu oobyuarowezoca, opmupyemvie 6 peszyibmame 0C60eHUA
OUCUUNTUHBL

1. OIIK-1 cmocoOHOCTP ® TOTOBHOCTh HCIOJB30BaTh OCHOBHBIC  3aKOHBI
€CTEeCTBEHHOHAYYHBIX JUCIHUIUINH B MPO(HECCUOHATBLHOMN JAeSATeIbHOCTH;

2. OIIK-2 roToBHOCTH MCTIOJIb30BaTh 3HAHUS O COBPEMEHHON (PU3NUECKON KapTHHE
MHpa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMHM BeEIIeCTBA IS
MOHUMAaHUS OKPY>KAIOIIETO MUPA U SIBJICHUN TTPUPO/IHI;

3. OIIK-3 roTOBHOCTH HCIIOJB30BaTh 3HAHUS O CTPOCHUHU BEIIECTBA, IPHUPOJIC
XUMUYECKON CBSI3M B PA3IUYHBIX KJIaccaX XWMHUYECKUX COCIMHCHHWH IS TTOHMMAaHUS
CBOWMCTB MaTepHajJoB M MEXaHHW3Ma XHMHYECKHX IIPOIIECCOB, MPOTCKAIOINX B
OKpY>KalollleM MUpe.

B pezynvmame oceoenun oucyuniunst 00y4arOuiuiica 00axHcen:

1) 3HaTh: a) OCHOBHBIE XMMUYECKUE 3aKOHBI;
0) OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX MPOIECCOB;
B) CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX COCTUHEHUH.

2) YMeTb: a) ONUCHIBATh CBOKMCTBA HEOPIaHMYECKUX BEIIECTB U UX MPUMEHEHHE Ha OCHOBE
KBAaHTOBO-MEXaHUYECKUX, CTPYKTYPHBIX, TEPMOAMHAMHUYECKUX U  KHHETHYECKUX
MPEJICTaBICHUN;

0) OoLleHMBAaTh BO3MOYKHOCTb U YCJIOBHSI POTEKAHUS XUMHUYECKUX TPOLIECCOB;

B) OMNpEAENITh TEPMOJAMHAMUYECKUE XAPAKTEPUCTUKH XUMUYECKUX PEAKIUU U
KOHCTaHTbI PABHOBECHS;

I) TPUMEHITh OCHOBHBIE XUMHUYECKHE 3aKOHbI, TEPMOIAMHAMUYECKHE
CIIPABOYHBIC JAHHBIC U KOJWYECTBEHHBIC COOTHOIICHHMS HEOPraHWYECKOW XUMHUH IS
peuieHust npoecCuoHaNbHBIX 3a]1ay;

1) PacCUUTBIBaTh TEPMOAMHAMUYECKHE XapAKTEPUCTHUKHU IPOLECCOB IS
000CHOBaHHUSI TEXHOJIOTMYECKUX LEMOYEK MOTYyYeHUsI HEOPTaHUYECKUX BEILECTB;

€) 000CHOBBIBATh MPUHIUIIBI TOJIYyY€HUS HEOPTaHUYECKUX BEIECTB.

3) BrnageTs: a) HaBbIKaMH CaMOCTOSATEIHLHON paOOThI ¢ Pa3TUIHBIMU HHGOPMAITMOHHBIMH
UCTOYHUKAMHU (Ha OyMa)kKHBIX U DJICKTPOHHBIX HOCHUTEISX, B TOM YHCIIe, cpenl Internet)
00 OTACIBHBIX ONPEEICHUSIX, TOHATHIX U TEPMUHAX I OOBSICHEHUS UX TIPUMEHEHUS B
MPAKTUYECKUX CUTYAITUAX; PEIICHUS TCOPETUUCCKUX U TIPAKTUUCCKUX TUIIOBBIX U
CHUCTEMHBIX 3a7a4, CBSI3aHHBIX C MPO(ECCUOHATHLHOMN NS TEIHHOCTHIO

0) HaBBIKAMH BBITIOJIHCHHSI OCHOBHBIX XUMHYECKUX OTECpaIIHiA;

B) HaBbIKAaMH OOPAICHHS C XUMUUECKUM BEIIECTBOM C COOJIOICHUEM MPABHIT
TEXHHUKHU O€30MMacCHOCTH

') HaBbIKaMU 0(OPMIICHUS OTYETA MO JabOpaTOPHBIM paboTam.



4. Cmpyxkmypa u cooepircanue oucyunaunvl «OO0IIas U HEOPTaHUIECKAS XUMUSD)
OO6m1ast TPy 1I0eMKOCTb JTUCIHMIUIMHBI COCTaBsAeT 6 3a4eTHBIX eIUHMIT, 216 Jacos.

Ne Pazgen Buabl yueoHoii HNudpopmanuoHHbie 1 OueHouHblIe CpeACTBA LI
n/n M CIUTIMHBI = padoThI Jpyrue oopazoBartejibHbIe NPOBeICHUS
3 (B yacax) TEXHOJIOTHH, HCI0JIb3YyeMBble MPOMEKYTOUHOM
é Jlex- .Ha60paT0p' CPC npHA OCYyHIECTBJICHUHN aTTeCTAIlUM IO pasjaejiam
- HEIE PaGOTEI 00pa30BTEJILHOrO Mpolecca
1 CrtpoeHnue 1 2 2 30 | ungpopmayuonnvie KOHMpPObHAsL paboma
aTroMa u MexHOI02UU: 1
TIEPHOIMYCCKH MYJIbTUMEANNHBIE 5
# 3aKOH TIpe3eHTaINN JIEKIIHH,
2 Xumuueckas 1 2 2 40 | CrCTEMa AHCTAHLHONNONo KOHMPObHAs paboma
o0y4eHHS W  KOHTPOJA
CBA3b U saannit MOODLE, noctym 1
arperatHoc 4yepe3 IIOOAILHYIO CETh
COCTOSIHHC HHTepHeT K 37EKTPOHHBIM
3 XUMUAYECKUIA 1 2 2 30 | OGubnmoTedHBIM pecypcam; | KOHmMpoOabHASL paboma
npouecc mpaouyuoHHwle 2
4 THIIb 1 2 18 mexHon02uU.
WHIWBUAYyaldbHAs pabota -
XUMHUYECKHUX
N MOATOTOBKA W 3aIlUTa
peaxiui oT4yeTa IO TPOICIAHHOM
5 PacTBOpBHI 1 10 naGopatopHoit  pabote, | KOHMpOIbHAs paboma
IIOATOTOBKA KOHTPONBHOI | 2
paboTsl, COCTaBIJICHHE
KOHCTICKTA JICKITHIA;
®dopMa aTTecTaluu uHmepaKmugHsie 9K3AMEH
4 Tumer 1 4 13 MexHoN02UU. omyemasl no
XUMHYECKHUX JIACKYCCHS, KOMaHJIHas | 1a00pamopuvim
peakiui paboTa 1o pyKoBOACTBOM | pabomam 1-2;
HperoaaBaTeIs KOHMPpOAbHAs paboma
3
6 Heoprannuec- 2 4 40 omuemsli no
Kasi XUMUS: 1abopamopHvim
COCJIMHEHUS S- pabomam 3-4;
U P-3JIEMEHTOB KOHMPOAbHAsL paboma
Y UX CBOWCTBA 3
dopma aTTecTalun 3auem

5. Cooeporcanue NeKYUOHHBLIX 3AHAMUI NO memam C yKa3aHHUEM (OPMUPYEMBIX
KOMIIETEHIINI U UCIIOJIb3YEMbIX MHHOBAIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHA.

Ne Pazpnen Yacel| Tema JIeKIMOHHOTO Kpartkoe coaep:kanue dopmupyeMble
n/n | JUCHUNIHHBI 3aHATHS KOMIIETeHIIH U
1 | Crpoenue atoma | 0,5 | Bgeoenue 6 | Xumus - Hayka o BemiectBax M ux | O[IK-1,2,3
¥ TIEPHOTMIECKHH OUCYUNIUHy npeppamieHusx. Ponp  xumum B
3aKOH pa3BUTHU HPOMBIIIICHHOCTH,
CEJIBCKOT0 XO03SMCTBA,
paIMOHAIBHOTO
NpUPOJONOIb30BaHNsA. XHUMHUS U
JKOJIOTHYECKHE TPOOIIEMBI.




0,5 | Ocnosut Hcxonubie npencrasienus | OlIK-1,2,3
K8AHMOBOU KBAaHTOBOM MexaHUKH. KBaHTOBBIE
MEeXAHUKU qHcha. Criextp W3ITy4YeHUS
aTOMapHOTO BOJIOPO/a M KBaHTOBBIC
COCTOSIHHSI DJIEKTPOHA B aTOME.
1 Cmpoenue amoma | Xumuueckue smeMeHTbl. Crpoenme | OIIK-1,2,3
aToMa BOZOpPOJA.
MHoroanexkTpoHHble  atombl.  Ux
JJIEKTPOHHAS CTPYKTYpA.
2 | Xumudeckas 1 Teopust monexynap- | OcHoBHble — monokeHus — Teopuu | OI1K-1,2,3
CBSI3b 1 HbIX opoumarei MOJIEKYJISIPHBIX OpOHTANIEH.
arperaTHoe 1 Teopus éanrenmuvix | OCHOBHBIE — TojoxkeHuss — teopuu | OIIK-1,2,3
cocrosmme ceazell BAJICHTHBIX  CBsized.  MexaHusm
o0pa3oBaHHs KOBAJEHTHOW CBS3M.
[IpocTpancTBeHHass KOH(HUTypaIs
MOJIEKYIL.
3 | Xumuueckui 1,5 | Tepmoounamuxa DHepreTuka xumnuecknx | OI1K-1,2,3
nporece XUMUYecKux peax- | MPEBpallCHUM. 3akoH I'ecca.
yuti. Hanpasnenue | TepMOXUMHUYECKUE pacyeTsl.
NpOMmMeKaHusl [lonsstne 00 »HTpOTHMU. DHEprus
XUMUYECKUX ['ub6ca
peaxyuil.
0,5 | Xumuuecxoe OObpaTtumbie u HeoOparumeie | OI1K-1,2,3
pasHosecue XUMHUecKrue mporecchl. KoHcTaHTa
paBHoBecus. [Ipunnun Jle-Ilatense.
4 | Tunst 1 Tuoponus lMunponn3 woHHBIX W KoBayeHTHBIX | OI1K-1,2,3
XUMHUICCKHX coelMHEHUH.  XapakTep  Cpenbl
peaxumit pacTBopa
1 Oxucnumenvio- OKHCIUTEIBHO-BOCCTaHOBUTENbHBIE | OITK-1,2,3
séoccmanogumenwvy | npoueccol. Cocrapnenue OBP. Tumnsl
ble peakyuu OBP.

6. Codepircanue cemunapckux, nPAKmMuYeCcKux 3aHAmMu
Y4eOHBIM IIJIAHOM HE TIPETYCMOTPCHBI.

7. Cooepoicanue 1adopamopHuIX 3aHAMUIL

[lenwro mpoBeaeHUs 1a00PATOPHBIX PAOOT SIBIISIIOTCS:

a) oTpab0TKa TEXHUKH BBITIOJIHEHUSI OCHOBHBIX XUMHUYECKUX OTIEpaIlHii;

0) HEeTOCPEACTBEHHOE BU3YAIbHOE HAOIIOIEHUE 32 XOJ0M XUMUYECKUX PEAKIIMM C BO3MOKHOCTBIO
BO3/ICIICTBOBATDH Ha €€ MPOTEKaHHE BAPbUPOBAHUEM PA3IUYHBIX TTAPaMETPOB;

B) pUOOpETeHNE HaBBIKOB OOpAIlIEHUs] C XUMUYECKUMHU BEILIECTBAMU C COOJIIOJIEHUEM MPABUIT
TEXHHKH 0€30TaCHOCTH;

1) popmupoBaHUE KYIbTYPbl XUMUUYECKOTO TPY/la M COZHAHUS OTBETCTBEHHOCTH 32 BBIOJTHEHHE
paboT B XUMHUYECKOM TabOpaTopuu.

Bce naGopatopHble pabGoThl  MPOBOASTCS B NOMELIEHUH YueOHOW JiabopaTopuu Kadeapsl
Heoprannyeckor xumun KHUTY, xopryc JI, 2 aTak ¢ UCTIOIb30BaHUEM CIIEIIUATLHOTO 000PYI0BaHUS

Ne Pasnen Yacel HaumenoBanue KpaTtkoe conep:xanmne ®opmupyemble
/0 | JMCHMILUIMHBI J1a0OpaTOPHOI padoThl KOMIICTCHIMHU
1 | Crpoenue 0,5 | Texuuka Oe3zomacHocTH | TexHUKa 0€e30I1aCHOCTH B | OIIK-1,2,3
aToma u B XUMUYECKOH | XMMUYECKOH JabopaTopui.
NePUOINYCCKUH nabopaTopuu.
3aKOH 1 CrtpoeHue aroma. ONEeKTpOHHBIE koHurypauuu | Ol1K-1,2,3
ATOMOB ¥ HOHOB




MoJsiekyn merogom BC

1, mOATOTOBKA K K3aMEHY

0,5 | Crpykrypa Iepuoanueckue cBoiictBa | OI1K-1,2,3
HEePHOINIECKOM aTOMOB U HOHOB.
CHCTEMBI AN
Mengeneesa 51
HEePHOIUIHOCTD
CBOMCTB  XUMHYECKHX
HJIEMEHTOB
2 | Xumunueckas 2 TBC. Mexaansmsl | Banentaeie Bo3MoxHocTH | OITK-1,2,3
CBSI3b U o0pa3oBaHus aTOMOB. MexaHu3MBbI
arperatHoe XMMHYECKOI CBSI3H. | 00pa30BaHUsI XUMHYECKOH CBS3H.
COCTOSIHHE [IpocTpancTBeHHAs Omnpenenenne MPOCTPAHCTBEHHOM
KOH(MUTYpanust MOJICKYJ | KOHQUTYpaIisi MOJIEKYJI M HOHOB
Y HOHOB metonoMm BC.
3 | Xumuueckuii 1,5 | TemroBoit s¢dekr | BorunciaeHue cranmaptoit | OI1K-1,2,3
nporecc XMMHYECKOH  PeakIWd. | SHTAIBITNU peaknum,
Ilonsitne SHTPOIUU. | CTAHAAPTHON SHTPOIHUHU u
Hampasnenune SHEPTHUH ['mbbca  peaknuw,
XMUMHYECKOH  peakIyu. | OmpeaeeHune HaIpaBJIeHUs
Oneprus ['nb6ca XUMHYECKOH peakinu
0,5 | Xumuueckoe Koucranra xumnyeckoro | OINK-1,2,3
paBHOBECHE B TOMO- W | PaBHOBECHS B roMo- u
reTepOreHHBIX reTepOreHHBIX cHCTeMax.
cucTeMax Ucnonb3oBanue mnpunuuna Jle-
Iatense
4 | Tunsr 2 I'mopomm3.  KorcranTa | Peaxmm ruaponusza. | OIIK-1,2,3
XUMHYECKHX THIPOJIH3a Omnpenenenue KOHCTAHTBI
peakiuit TUAPOIIHN3a
2 OBP. Meron | OKHCIUTENBHO- OIlK-1,2,3
SIIEKTPOHHOrO OallaHca. | BOCCTAHOBUTENBHBIE  PEaKIIWU.
Hampasnenue OBP. Hcnons3oBanue CTaHJAPTHBIX
HIIEKTPOIHBIX MOTESHIIHAJIOB.
6 | Heopranwuecka | 2 Ilomyuenne m cBolicTBa | M3yueHue o0mux csotict | Ol1K-1,2,3
s XUMHUSL: NPOCTBIX BEIIECTB S- M | MPOCTHIX BEMIECTB S- H -
COE/IMHEHUS S- 1 P-DIIEMEHTOB HIIEMEHTOB.
p-dIE€MEHTOB | | 2 ITonyuenue u cBoiictBa | U3yuenne xumundeckux cpoucts | OI1K-1,2,3
MX CBOWCTBA CIIOXKHBIX BEUIECTB S- M | pP-ainemeHToB VI rpymmel W ux
P-2IIEMEHTOB COeIMHEHHH
8. Camocmoamenvnasn paboma 6axanaspa
Ne Tembl, BLIHOCHUMBIE HA Yacel ®opma CPC dopmupyeMble
/I | caMOCTOSITEIbHYI0 padoTy KOMIIeTEHIIUH
1 DJeKTpoHHAs 000J0YKa 15 [ToBropeHne  IKOMBHOM  mporpammsi, | OI1K-1,2,3
aroMa. BBINIOJTHEHUE 33/IaHUI KOHTPOJILHOM paboThI
1, moAroTOBKA K DK3aMEHY
2 [TepunomuanoCTh CBOMCTB | 15 BrInonHeHue 3aianuii KOHTPOJIbHO# padoTer | OI1K-1,2,3
XUMHUYECKHX DJIEMEHTOB 1, moArOTOBKA K DK3aMEHY
3 [TocTpoenue auarpamMm 20 Beimontenne 3a1annii KOHTPoIbHOM padots! | OIIK-1,2,3
MO nsng 1ByXaTOMHBIX 1, mOArOTOBKA K K3aMEHY
MOJIEKYJ U TIPEJICKa3aHne
UX CBOMCTB
4 Onpenencuue cTpyktypsl | 20 Beimontenue 3aiannii KOHTpoIbHOM padots! | OIIK-1,2,3




S Berancnenne crangaptHoi | 15 Beimontenue 3aiannii KOHTPoIbHOM padots! | OIIK-1,2,3
SHTAJIBITUH, SHTPOIIHH U 2, OITOTOBKA K 9K3aMEHY
sHeprun [ n66ca peakiuit
6 XuMuyeckoe paBHoBecue | 15 Beimontenue 3aianuii KOHTPoIbHOM padotsr | OIIK-1,2,3
2, HO/ITOTOBKA K 9K3aMCHY
7 PacTtBOpbI 10 Beimonnenue 3apanuii KOHTPoIbHOM padotsr | OIIK-1,2,3
2, HO/ITOTOBKA K 9K3aMCHY
8 I'mapoinus 13 Beimontenue 3aianuii KOHTPoIbHOM padotsr | OIIK-1,2,3
3, odopmiieHHE OTYeTa II0 J1abopaTOpHOM
pabote
9 Cocrasiaenne OBP 18 Beimontenue 3aianuii KOHTPoIbHOM padotsr | OIIK-1,2,3
3, odopmiieHHE OTYeTa II0 J1abopaTOpHOM
pabote
10 | Xumus coequHeHHiA p- 40 Beimontenue 3aianuii KOHTPoIbHOM padotsr | OIIK-1,2,3
3JIEMEHTOB 3, odopmiileHHE OTYeTa 10 J1abOpPaTOPHOM
pabote

9. Hcnonv3oseanue peiimunzo60il cucmemvl OUeHKU 3HAHUIL.

[Ipu olieHKE pe3yabTATOB ACATEILHOCTU CTYJACHTOB B paMKax JUCIUILIIUHBI «O011as
U _HEOpraHWYecKass XUMHs» HCIOJIb3YETCS PEUTHUHIOBasl cucrema. PeTHMHroBas OLIEHKa
dbopMUpYETCS HAa OCHOBAaHUU TEKYIIETO MU MPOMEXKYTOUHOTO KOHTpOJsi. OcHosaHue:
«llonoocenuss o0 OANILHO-PEUMUH2060U CUCMeMe OYEHKU 3HAHULL CMYOeHmos U
obecneuenusi kauecmea yieonoz2o npoyecca» (Ymeepoicoeno pewenuem YMK Yuenoeo
coeema @PI'EOY BIIO « KHUTY »)




Kapra ycneBaemoctu 1 cemectpa

Kapra ycneBaemocTn 2 cemecTpa
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JI — pabora Ha nekuuu, JI3 — pabdora Ha nabopaTopHom 3ansatun; JIP — otyer no nadoparopHoii padore; KP — koHTponbHas pabora

1 cemecTp:

MakcuMaabHOE KOJIMYECTBO 0aUIoB 10 3aHATHsIM B 1 cemectpe — 60. [Jonyck K sk3aMeHy — He MeHee 36 0aJlioB.
MakcuMaabHOE KOJIMYeCTBO 0a/uioB 3a sk3aMmeH — 40 6aiioB. CTyaeHTHI, MOJIYUYHMBILIKE 3a 9K3aMEH MEHbIIIe 24 0aJljIoB, IIPH JIF00OM KOJIMYECTBE 0a/IIOB, OIYYCHHBIX 3a

BECH CEMECTDP, MOJIYHUAOT HEYJOBJICTBOPUTECIIbHYIO OILICHKY.

Urorosas onerka 3a 1 ceMecTp = TEeKyIIUil peTHHT + OaiIbl 32 9k3aMeH: 60-73 Gaiia — yioBIeTBOpUTENBHO, 73-87 6aiioB — xopoio, 87-100 6a110B — OTIUYHO.

2 cemecTp:

MakcumanpHast cymma 6amroB 3a cemectp — 100 6amtoB
st monmyuenus 3a4era Heooxoaumo Habpathk oT 60 10 100 6anos.




10.Ungpopmayuonno-memoouueckoe obecneueHue OUCUUNIUHDBL

10.1 Ocnosnaa numepamypa

[Ipu n3ydyenun aucuuIuIMHbl «O0IIas 1 HEOpraHU4Yeckass XUMHs B KaUeCTBE
OCHOBHBIX MCTOYHUKOB HH(OpMAIMM PEKOMEHIYETCS HCIOJb30BaTh CIEIYIOIIYIO

JUTEPATYPY:
OcHOBHBIC HCTOYHMKH UHpOPMAIMH KoJ-Bo 3Kk3.
1. AxmeroB H.C. O6mias u HeopraHudeckas OBC “Jlanp™:

xumug / H.C. AxmeTroB.— Cn6.: Jlaas, 2014.—752
c. ISBN 978-5-8114-1710-0 I.

http://e.lanbook.com/view/b
00k/50684

Joctyn u3 m000i TOYKH
MHTEPHETA I1OCJIE

peructpanuu ¢ |P- anpecos
KHUTY

2. AxmetoB H. C. JIabopaTopHble 1 cCEMUHApCKHe
3aHATHUS 10 001Iel U Heoprauudeckoil xumuu / H.
C. AxmetoB, M. K. A3uzoBa, JI. 1. baasiruna. —
CII6.: Jlanb, 2014. — 368 c. ISBN 978-5-8114-
1416-2.

ObC “Jlanp™:
http://e.lanbook.com/view/b
00k/50685

Hoctyn u3 0001 TOYKH
UHTEPHETA I10CJIE
peructpanuu ¢ |P- anpecos

KHUTY

3. AxmetoB H. C. JJabopaTtopHbIe 1 CEeMHUHAPCKHE
3aHATHS TI0 0011l 1 Heopranudeckoi xumun / H.
C. AxmeroB, M. K. A3u3sosa, JI. 1. bagpiruna. —
CIIO.: Jlans, 2014. — 368 c.

130 3x3. B YHUILL KHUTY

4. CemenoB U.H. Xummus / 1.H. Cemenos, 1.A.
[Tepdunora. —CI16.: Xumuznar, 2014. — 656 c.

OBC «Kuurodounmy:
www.knigafund.ru/books/17
2343.

Joctym u3 mo00it TOukH
WHTEpHETA TOCTIe

peructpainuu ¢ |IP- agpecos
KHUTY

5. Mudraxosa H.III. O6mas u Heopranudeckas
xumus /H.I. Mudraxosa, T.II. Ilerposa, N.D.
Paxmarynnuna, T.T. 3unkuueBa, O.1. MantoueBa
Kazaunn: U3n-s0 KHUTY. 2013. - 183 c.

70 sk3. B YHUL] KHUTY

10.2 /lononnumenvnaa numepamypa

B kauecTBe JONOMHUTENbHBIX HCTOYHUKOB
UCITIOJIB30BAaTh CJEAYIOLIYIO JINTEPATypy:

10
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http://e.lanbook.com/view/book/50684
http://e.lanbook.com/view/book/50684
http://e.lanbook.com/view/book/50685
http://e.lanbook.com/view/book/50685
http://www.knigafund.ru/books/172343
http://www.knigafund.ru/books/172343

JlonoJiHMTe NIbHbIE HCTOYHUKH HH(popManuu

Koa-Bo 3Kk3.

1. O6mas xumusi. Teopus u 3amauu: yueOHoe
noco6ue/H.B. Koposun, H.B.Kynemios, O.H.
['onuapyk u np.— CII6.: Jlans, 2014. — 491 c.
ISBN:978-5-8114-1736-0.

ObC “Jlanp™:
http://e.lanbook.com/view/b
00k/51723

Hoctyn w3 m1000d TOUYKH
UHTEpHETa nocilie
peructpauuu ¢ IP- ampecos

KHUTY.

2. [TapnoB H.H.O01mast u HeopraHudecKass XuMus
/H.H. IlaBnos. — CII6.: Jlans, 2011. — 496 c.
ISBN: 978-5-8114-1196-21.

OBbC “Jlanp’:
http://e.lanbook.com/view/b
ook/4034/

Joctyn u3 m000i TOYKH
WHTEpHETA TI0CIIe
peructpanuu ¢ IP- anpecos
KHUTYVY.

3. Craponybent E.E. PactBOpsl M JucrnepcHbie
cuctembl:  Metonuueckoe  mocobue  /E.E.
Crapony6en, T.II. IlerpoBa, C.B. bopuceBuu. —
Kazann: U3n-B0 KHUTY, 2010. — 35 c.

10 sx3. B YHULl KHUTY

70 5k3. Ha Kadenape

4. Mudraxosa H.III. KonTponsHbie 3agaHus no
obmieit n Heoprannueckon xumun. Y. 1/ H.I1.
Mudraxosa, T.II. [Terposa, 1.®. PaxmarynnuHa.
— Kazann: U3a-Bo KHUTY, 2006. — 139 c.

10 »x3. B YHUL] KHUTY

60 5k3. Ha Kadeape

5. Ilerposa T.I1. KonTposbHbIe 3a0aHUS IO
obmieit n Heopranndeckoi xumuun. Y. 2/ T.I1.
[lerpoa, H.ILI. Mudraxosa, N1.®. PaxmaTyiuna,
JI.P. Caduna. — Kazans: Uzn-so KHUTY, 2006. —
166 c.

10 »x3. B YHUL] KHUTY

230 k3. Ha Kadenpe

6. XamutoBa A.M. OnopHble KOHCIIEKTHI 1O KypCy
o0111ell XUMHU: MeToanuYeckoe rmocooue/ A.U.
XammuroBa. - Kazans: M31-Bo Kazan. I'oc. Texnoun.
VH-Ta, 2007. -84 c.

100 k3. Ha Kadenpe

7. bycsirnna T.E. XuMmudeckoe paBHOBeECHE:
METOJIUYECKUE YKa3aHUsI U KOHTPOJIbHBIC 3a/IaHUs
/ T.E. byceiruna, JI.B. Autonona, A.U.
Xamurona, E.B. I'yceBa - Kazanb: U3n-Bo Kazan.
I'oc. Texnon. YH-Ta, 2007. -44 c.

50 sk3. Ha Kadeape

8. Iletposa T.I1. Ob1u1as u Heopranudeckas
xumusi: Tectol / T.I1. TlerpoBa, T.E. Byceiruna,
N.®. Paxmarymnuna. — Kazanb: M3a-80 KI'TY,
2009. - 68 c.

170 7x3. Ha Kadeape
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http://e.lanbook.com/view/book/51723
http://e.lanbook.com/view/book/51723
http://e.lanbook.com/view/book/4034/
http://e.lanbook.com/view/book/4034/

9. byceiruna T.E. Xumuueckasi TepMOAMHAMHUKA!
tecthl / T.E. byceiruna, JI.B. AutonoBa, A.1.
XamutoBa, E.B. I'yceBa - Kazanb: 3n-Bo Ka3an.
I'oc. Texnon. Yu-Ta, 2010. -104 c.

10. ITerpoBa M.M. I'maponus: Tector / M.M.
ITerpoBa, E.M. 3yeBa -Kazaus: U3a-80 KI'TY, 79 5k3 Ha Kadeape
2011. - 60 c.

11. XamutoBa A.W. IIponieccsl B BOJHBIX
pacTBopax: yueOHoe mocodue / A.M. XamurtoBa,
T.E. byceiruna, JI.B. AatonoBa - Kazans: U31-BO
KHUTY, 2011. - 108 c.

70 sk3. Ha Kadeape

68 7k3. Ha Kadeape

10.3 nexmponnvie ucmoynuku ungopmayuu
[Ipy w3ydyenun gucturmuHbel «OOIas W HeOpraHuyeckas XUMUS»
UCIIOJIB3YIOTCS DJIEKTPOHHBIE UCTOUHUKU WH(OpMaLIUU:

Hayunas a5mekTpoHHast OMOIMOTeKa http://elibrary.ru

OBbC «Kuura®onm» http://www.knigafund.ru
9BC «Jlanb» http://e.lanbook.com
OBC «tOpaiit» http://www.biblio-online.ru/discipline

DnexrponHas oudmmoreka KHUTY http://library.kstu.ru

OBC «IPRbooks» http://www.iprbookshop.ru/
OBC «bubnuorex»: https://knitu.bibliotech.ru
CornacoBaHo:

3aB. cektopoM OKY®
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http://elibrary.ru/
http://www.knigafund.ru/
http://www.biblio-online.ru/discipline
http://library.kstu.ru/
http://www.iprbookshop.ru/

12. Mamepuanbno-mexuuueckoe ooecnedyenue OUCYUNIUHBL (MOOYIA).
[Ipu u3ydyenun aucuurInHbl «OOIIas U HEOpraHWYecKas XHUMHSA» MPETyCMOTPEHO
MCIIOJIb30BAaHKE JOMOJHUTEIBHBIX CPEJICTB BU3YyAIIN3aIIUU HHPOPMAIUH.

|. JlekiimoHHbIC 3aHATHUS:
a) KOMIUIEKT AJIEKTPOHHBIX MPE3eHTALlUH,

0) ayautopwms, paccuutaHHas 200 CTyIAeHTOB,

TeXHHUKOH (dKpaH, HOYTOYK),
B) HarJIsIHBIC TOCOOHS:

[c BN B e NR0 R S

DO DN DN = = = = e e = e = = \©
N — OO0 I WnN P~ WN—=O

23.

. OGpa31bl aIMa3oB (CTpasbl).
. YToms.

. I'pacur.

. Xnop.

. bpom.

. Won.

. Kpemuuit.

. Cepa.

. Kpucrann ropuoro xpycrans.

. O6paszen 3anasaHoro SOs.
. Oneym.

. O6pasuer merautoB Na, K, Mg, Al, Sb, Pb, Sn.

. O6pa3iel MeTAIIOB (-3JIEMEHTOB.
. O6ecdochopenHas KOCTb.

. O6pasipl cTeKo.

. Haceriennstit pactsop Pbls.

. O6paser; TuxookeaHckoi koHkperuu (Mn).
. Kpucrann CuSO,.

. [locepebpsinas konoda.

. Kpucrann Guxpomara aMMOHUSI.

. Kpucrann kBacios.

. O6pa31pl MUHEPAJIOB.
[TnatuHOBas ceTka.

r) Mojienu mapocTepKHEBBIE:

1.

0NN W

12.
13.
14.
15.
16.
17.

Mopenb BeH; (muueiinas).

. Mogens BF3 (Tpeyronbhas).

. Monens CH, (TeTpasap).

. Monens NHj3 (Tetparap).

. Monens H,O (Tetparmp).

. Mogens PCls (TpuronanbHas OunupaMuia).
. Mogens CIF3 (T-00pa3Has).

. Monens SFg (oxTarap).

. Monens IFs (kBagpaTHas mupamMuza).

10.

Mopnens |IF7 (meHTaroHanbHast OUTUPAMHUIA).
. Mogens Pg.

Mognens rpadura.

Mopens anmasa.

Monens cepsl (3urzaroodpastas).

Monens cepbl (KOpoHa).

Mogens SiO,.

Pemrerka NaCl.

OCHalllICHHAasA HPCSGHTaHHOHHOﬁ



18. Pemerka NaCl (mmotHas yrmakoBka).
19. O6GBeMHOIICHTPUPOBAHHAS PEIIETKA.
20. O0BeMHOIIEHTPUPOBAHHAS (TUIOTHAS YITAKOBKA).
21. I'paHenieHTpUpOBaHHAS PEIIETKA.
22. I'panenieHTpupoBanHas (IUIOTHAS YIIAKOBKA).
23. I'ekcaroHajibHas peuieTka.
24. I'excaronasibHas (IUIOTHAs yITaKOBKA).
25. Mopenb OOpHUTpHIA.
26. Mogaenb ypaHa.
27. Mopenb S opouTtany.
28. Mopenb PX opburanu.
29. Monens dz? opouTam.
30. Mogenb dx* —y? opGutay.
31. Mogens dXy opouTany.
32. Mozenb CTPYKTYpBbI JIbJA.
33. Mogenn ceeHa.
34. Mopnens Temypa.
35. bopo3oH.
36. Mojenb Topus.
37. Mogens Bropuuta ( ZnS).
1) ITpuGopsr:
1. Annapat Kunma.
. [Ipubop s snexrposmza H;0.
. ITpubop Mapa.
. CBersimuecs: TpyOKH ¢ UHEPTHBIMH Tra3aMHu.
. Karonnsie myuu (6abouka).
. ITpubop mis snexrposmsza NaCl.
. Tepmockor.
. anpBaHMYECKUI DIIEMEHT.
9. YcranoBka s nuddy3un Bogopoa yepes MOPHUCTHIi CTaKkaH.
10. CniupToBKa.
11. IlpotoH.
12. BeinpsMuTens.
13. JlaTep g nporoHa.
14. Becnl.
15. Habop pa3HoBecoB.
16. Cnaiinel s nmpotoHa 1o teme "lIlepuoanueckas cucrema", "Crpoenue atoma".
e) Tabmuisr:
Ilepuoauueckas cucrema anementoB /.11 Menzaeneesa.
Ceoticmea npocmulx geujecms.
1. [ImOTHOCTH MPOCTHIX BELIECTB.
2. Temnepatypa MIaBJICHUS MPOCTHIX BEIIECTB.
3. CranaapTHas SHTPONUS MPOCTHIX BEIIECTB.
4. CtangapTHBIE IEKTPOIHbIE TOTEHIIMANIBI TPOCTHIX BEIIECTB B BOJHOM PacTBOPE.
5. CtanaapTHbIE 3JIEKTPOAHBIE TOTEHIIAAIIBI E%8 HEKOTOPBIX OKUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX CUCTEM B BOJIHBIX PacTBOpax.
6. CrangapTHbie U300apHBIC TOTCHIIHAIBI AGOZQg 00pa30oBaHMs HEKOTOPHIX BEIIECTB.

01N L B~ W

I1. JTabopaTopHbie pabOThI
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a) 4 nmaGoparopuu oOmiei miomansio 400 KB. METpOB, OCHAIICHHBIC ITKadamu
BBITSDKHOW BEHTWISAIINH, CYIIMIBHBIMY II€YaMH, BOJOCTPYHHBIMHA HACOCAMH, AJICKTPOHHBIMH
U TCXHOXMMHYECKUMH BecaMu, KallopuMeTpamu, pH-mMeTpamu u T.1.

0) 2 mabopaTopuu ¢ MECTaMH CTYICHTOB, OCHAIIICHHBIMU KOMITBIOTEPAMH C TIOCTYIIOM
B HTEpHEeT, IpeiHa3HauYCHHBIC NIl pabOThI B 3JICKTPOHHOUW 00pa30BaTeIbHON cpee

13. Oopazoeamenvrvle mexnonocuu

[Tpu wsydeHun gucruruHbl «OOIas W HeopraHWYecKas XHMHS» TPEITyCMOTPEHO
NPUMEHEHHUE Pa3TUYHBIX 00Pa30BaATEIbHBIX TEXHOIOTHA.

Hugpopmayuonnvie mexnonoeuu: cUcTeMa JUCTAHIIMOHHOTO OOYyYEHHUS W KOHTPOJIS
saannii MOODLE, moctym uepe3 rnmobambHyr0 ceThb MHTEpHET K HOpPMAaTHBHBIM |
3aKOHOJIATEIbHBIM aKTaM, SJIEKTPOHHBIM OMOMOTEYHBIM pecypcaM, MaTeHTHBIN TTOUCK;

Tpaouyuonnvie mexnonoeuu: WHAWBHAyalnbHas padoTa - TOATOTOBKA OTYETa TIO
npoJieIaHHON J1abopaTopHON paboTe, MOATOTOBKA K KOHTPOJIBHOM paldOTe, COCTaBIICHHE
KOHCIEKTA JICKIIHIA;

HumepaxmusHnvle mexnonozuu: padboTa y TOCKH, CaMOCTOsITeNTbHAs paboTa B KOMaH/IE,
3alMTa OTYETa M0 MPOJCIaHHOM 1abopaTopHOM padoTe, AUCKYCCHsl, KOMaHIHas padoTa Moy
PYKOBOJCTBOM TPEIOIaBATEINS, PEIICHHE TPOOIEMHBIX CUTYAITHi.

OO1mee KOTUIECTBO TAOOPATOPHBIX 3aHATHH, MPOBOAMMEIX B HHTEPAKTUBHOHN (opme,
cocrtasinser 8 yacoB wiu 36,4 % OT ayAUTOPHON HArpy3Ku.

15



