OHIeIbCCKUM TEXHOIOTHUECKUH MHCTUTYT ((riinan)
(dhenepalbHOT0 TOCYIaPCTBEHHOTO OI0/KETHOTO 00pa3oBaTEIHLHOTO
YUPEKACHUS BBICIIETO 00pa30BaHUS
«CapaToBCKU roCy1apCTBEHHBIN TeXHUYECKUI yHUBepcUuTeT uMenu [arapuna FO.A.»

Kadenpa «EcTecTBeHHBIC 1 MATEMATHIECKIE HAYKH

PABOYAS ITPOI'PAMMA
10 JUCLUILIINHE

«b.1.1.9 OO01m1ast 1 HeOpraHu4veCcKasi XUMUsLY
HaIpaBJICHUS TTOATOTOBKH
18.03.01 «Xumuueckast TEXHOJIOTHSD)
[Tpodwib 4: «TexHONMOTHS XUMUYECKUX U He(PTETa30BBIX MPOU3BOJICTBY

dbopma oOyueHus — 3a04Hast
Kypc—1

cemectp — 1,2

3a4ETHBIX €AUHUL] — 6

4acoB B HeJelo — 3, 3

Bcero yacoB — 216

B TOM YHCIIE:

Jexmu — 8, 8

KOJUJTOKBUYMBI —

MPAKTUYCCKHUE 3aHITUS — HET
nabopaTopHbIe 3aHATHS — 8, 8
camocTosiTensHas pabora — 92, 92
3auetr — 1

9K3aMeH — 2

PI'P —Her

KOHTpoJIbHas paboTa — 1,2 cemectp
KYPCOBOM IPOEKT — HET

Pabo4as nporpamma obcyxena na 3aceganuu kapenpsi EMH

«20» __wions 2023 roma, ,  mpotokon Ne 30
3aB. xadeapoii & W/ ~ /XKununa E.B./

Pabouas mporpamma yTBepxjeHa Ha 3aceranud Y MKH

«26» _wuroHs 2023 rona, npotokon Ne 5
[Ipencenarens YMKH MHCBKMHa H.JL/

Ourensc 2023



1. Heau u 3272494 AUCHUIIMHBI

Llens mpemnogaBaHust QUCHUATUTHHEI «O0Ias U HeOpraHuveckasi XuMHs»: IpuoOpeTeHue
CTyJIGHTaMH 3HAaHUW M HABBIKOB MO OOIIE HW HEOPraHWYeCKOW XHUMHH, TO3BOJISIFOIINX
NPUMEHSTh UX MPH OCBOCHUU APYTUX TUCIUILUIMH 0Opa30BaTEIbHOTO LIMKIIA U IMOCIETYIONIeH
npodecCHOHATBLHOMN 1eATETbHOCTH.

3anauu U3y4eHusl TUCHUILUIUHBL:

1.1 03HAaKOMUTH CTYACHTOB C OCHOBHBIMH MOHSATHSMH, 3aKOHAMHU U METOJIAMU XUMUU KaK
HAYKH, COCTaBIIAONIEH (DyHITaMEHT BCEHl CUCTEMbl XUMUYECKUX 3HAHUM;

1.2 CIOCOOCTBOBaTh  (POPMHUPOBAHUIO y  CTYJCHTAa OOOOIIEHHBIX IMPHEMOB
HCCJIEIOBATENILCKOM JesITeNbHOCTH (IIOCTAHOBKA 3a/ayd, TEOpeTHUYecKoe OOOCHOBAaHUE U
IKCIIEPUMEHTAIbHAS MPOBEPKA €€ PEIICHUS ), HAyYHOTO B3IJIsAIa HA MUP B IICJIOM;

1.3 nmoBecTu 10 CO3HAHMSI CTYAEHTOB TOT (PAKT, UTO XUMHUS SABIIAETCA (PyHIaMEHTAIbHOM
HAyKOW W MOIIHBIM WHCTPYMEHTOM HCCIICIOBAaHUS W IMMO3HAHUS MPOIECCOB, MPOUCXOMASIIINX B
OKpY’KarollleM HacC MUpE U BHYTPH HAC;

1.4 pa3BUThH y CTyIEHTOB NMPO(HECCHOHATFHOE XUMUYECKOE MBIIUICHHE, YTOOBI OymayIImii
OakanaBp CMOT MIEPEHOCHUTH 00IIME METO bl HAyYHOU pabOTHl B pabOTy MO CHEUATbHOCTH;

1.5 oOecreynTh BO3MOKHOCTH OBJIQJCHHS CTYACHTAMHU COBOKYITHOCTBIO XUMHYECKHX
3HaHUU U YMEHUH, COOTBETCTBYIOIINX YPOBHIO OaKanaBpa MO COOTBETCTBYIOIIEMY MPOQ UITIO.

2. Mecrto aucuuminnsl B ctpykrype OIIOII BO

«O0mas U HeopraHMYecKas XUMHUsS» IPeACTaBIsieT coOO0N MUCHUIUIMHY 0a30BOW 4YacTH
yueOHoro mwmkna (b.1.1.9) ocHoBHON 00pa3oBaTeNbHONH MpOrpaMMbl OakallaBpuaTa IO
HarnpasieHuto 18.03.01 «Xumudeckas TEXHOJIOTH.

Jlist m3ydeHust Kypca oOIIeid ¥ HeOPraHWISCKOW XUMUU HEOOXOJIMMO 3HAHUE IIKOJBHBIX
KypCOB XMMHHU, PU3UKH U MAaTEMaTHUKH. Y CBOGHHUE 3TOTO Kypca HEOOXOAMMO JIJIsl YCHEIIHOTO
W3YYCHUS CIEAYIONUX JUCHUIUIMH: OpPTraHWYecKas, aHAJIUTHYCeCKas, (U3MUECKas XUMHUS,
KOJUIOWJHAs  XUMHS,  TEXHOJIOTHUS  XMMHUYECKHX  BOJOKOH, OCHOBBI  TEXHOJOTHMH
IEKTPOXUMUYCCKUX ITPOU3BOJICTB, IKOJIOTHICCKUE HAYKH.

3.TpeboBaHus K pe3yIbTaTaM OCBOCHHMS JMCIUILTHHBI

B mpouecce ocBoeHus JaHHOW IUCHMIUIMHBI CTYyAE€HT (OPMHUPYET U JEMOHCTPUPYET
ClIeAyIOlIMe YHUBepcallbHble U obuenpodeccuoHanbHble kKoMeTeHuuu npu ocsoeHun OITOIT
BO, peanuzyromeii @enepanbubiii ['ocymapcTBeHHBIN 00pa30BaTEbHBIN CTAHIAPT:

- CIIOCOOHOCTh OCYILECTBJIATH IOUCK, KPUTHYECKHH aHadu3 M CHUHTE3 HH(OpMAIH,
HNPUMEHSATh CUCTEMHBII TIOAXOJI IS pellieHHs ocTaBieHHbIX 3a1au (YK-1)

- CIIOCOOHOCTh U3y4aTh, aHATU3UPOBATh, UCIIOIB30BaTh MEXaHU3MbI XUMUYECKUX pEaKLnH,
IPOUCXOJAIIMX B TEXHOJOTMYECKUX IIPOLIECCaX M OKPYXKAroIleM MHpPE, OCHOBBIBAsCH Ha
3HaHMUSIX O CTPOEHUU BEILECTBA, MPUPOJE XUMUYECKON CBS3HM U CBOMCTBAX PAa3IMYHBIX KJIACCOB
xuMudeckux 3aeMeHToB (OITK-1)

B pesynbrare uzydenus nucuuiuinHbl «OO0Ias U HeopraHuyeckas XuMus» 0a30BOH 4acTH
yuebHoro nukia (b.1.1.9) ocHoBHOW 00pa3zoBaTenbHOM MporpamMmbl OakalaBpHara CTYIEHT
JIOJI’KEH IEMOHCTPUPOBATH CIIEAYIOLINE Pe3yIbTaThl 00pa3oBaHMUsL.

CTyneHT NOKEH 3HaTh:

- COJIEp’)KaHME€ OCHOBHBIX pPAa3JIE€JOB, COCTABIIOLIMX TEOPETUYECKHE OCHOBBI XHMHMHM Kak
CUCTEMBI 3HaHUH O BELIECTBAX U XUMHUUYECKUX MPOIIECCaX;

- YYEHHE O CTPOCHHH BEIECTBA, JJICKTPOHHOE CTpPOEHHE aroMoB M llepmoandeckuil 3aKoH
J.M1.MenneneeBa, NpUHIUIB TOCTPOEHUS IEPUOJUYECKOM CHCTEMBI 3JIEMEHTOB, OCHOBBI
TEOPUU XMMHUYECKON CBS3M M CTPOEHUS MOJIEKYJ, CTPOCHHE BELIECTBA B KOHIACHCHUPOBAaHHOM
COCTOSTHUU;

- XHMMHUYECKHE CBOMCTBAa DJIEMEHTOB pa3iauuHbIX rpynn llepuoanueckoil cucremMbl M UX
BAKHEUILNX COCIMHEHUN U CBOMCTBA KOOPJAMHALIMOHHBIX COEIMHEHNN;

- y4€HHE O HaIpaBJICHUN XUMHUYECKOT0 Mpolecca (XUMHUIEcKasi TEPMOIMHAMUKA);
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- y4eHHE O CKOPOCTH XHMHYECKOrO Tporecca (XUMHUYECKas KUHETHKA) W XHUMHYECKOM
paBHOBECHH,
- KJIACCH(UKAIIMIO M YCIIOBUS MPOTEKAHMs PEaKIUil B BOJHBIX PAacTBOpax 0e3 M3MEHEHUS U C
M3MEHEHHEM CTETeHEN OKUCIICHHUS AJIEMEHTOB.
CTyneHT 10KEeH YMETh:
- HCIOJIb30BaTh 3HAHMs, HAKOIUICHHbIE NpU H3Y4YeHHH Kypca «OOmas M HeopraHudeckas
XUMUS», I TMOHMMAaHHUS CBONCTB BEIIECTB M MAaTEpUAlOB, a TAKXKe CYIIHOCTH SIBICHUNU W
XUMHYECKHX MPOIECCOB, MPOTEKAIOIINX B OKPYXKAIOIIEM HAC MUPE;
- 3amMChIBaTh  CTEXUOMETPHYCCKHE, WOHHEIE, OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIE,
TEPMOXMMHUYECKHE U KUHETUYECKHE YPaBHEHUS PEaKIuii;
- TIPOBOJIUTH PACUETHI IO YPABHEHHSIM XHMHUECKUX PEAKIMI HA OCHOBE 3aKOHOB CTEXHOMETPHH
C UCIOJIb30BaHUEM OCHOBHBIX MOHATHI U (PU3MUECKUX BEIUYUH;
- ONpeAeNsiTh TUN XUMHYECKOH pEaKiuu IO PA3IMYHBIM TPU3HAKAM KJIacCH(UKAIUH,
BO3MO>XHOCTh, CKOPOCTb U TTTyOUHY €€ IPOTEKaHUs;
- XapakTepu30BaTh BIMSHUE Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh pEAKIMU U CMEIICHHE
XUMHYECKOT'0 PABHOBECHS B TOMOT€HHBIX U T€TEPOreHHBIX CHUCTEMAaX;
- TIPEICKa3bIBaTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC CBOWCTBA MPOCTHIX M CIOXHBIX BEIICCTB
Ha OCHOBE 3JIEKTPOHHOTO CTPOCHUS aTOMOB WJIM HOHOB, BXOJIAIIUX B UX COCTAB;
- WCIOJIh30BaTh OCHOBHBIC XUMUYCCKUE 3aKOHBI, TEPMOJIMHAMUYCCKIE CIPABOYHBIC JAHHBIC U
KOJIMYECTBEHHbIE COOTHOIICHHUS HEOPTaHUYECKOM XMMHMU AJisi pelIeHUus MpodecCHOHATbHBIX
3azad.
CTyneHT AOKEH BIaJIEeTh:
- 0000IEHHBIMA TIPHEMaMHU HCCIIEAOBATEIBCKON JEATCIHHOCTH (TIOCTAaHOBKA 3a/a4dl B
nabopatopHoii  paboTe WM  OTIACNBHOM  OIBITe, TEOpPeTHYeCKoe OOOCHOBaHHE U
IKCIIEPUMEHTAIbHAS TIPOBEPKA €€ PEIICHU);
- 3JIEMEHTApHBIMU MpUEMaMHi PadOThl B XUMUYECKOU 1ab0OpaTopuu U HAaBBIKAMU OOpAIEHUS C
BEIIICCTBOM;
- O0IIMMH TIpaBWJIAMU TEXHHKH O€30MacCHOCTH MpH OOpalleHud C XUMHYECKOH TMOCyoi,
n1abopaTOPHBIM 000PYTOBAHUEM U XUMUYECKUMH PEAKTUBAMU;
- OCHOBHBIMH METOJAaMH, CIIOCOOaMH U CPEJICTBaMHU TONy4YEHUs, HAKOIJICHUS M MepepadOTKu
uH(pOopMaLnu;
- TEOPETUYECKUMHU METOJIaMU OMTUCAHUS CBOMCTB MPOCTHIX M CIOKHBIX COSTUHEHHUI BEIIECTB HA
OCHOBE DJJICKTPOHHOTO CTPOCHHSI WX aroMOB W TMoJiokeHHss B [lepwogudeckoil cucreme
XUMHYECKHX IJIEMEHTOB;
- OKCICPUMEHTAILHBIMH  METOJaMU  OTpeelieHus  (U3HKO-XUMUYECKHMX  CBOHCTB
HEOPraHUYECKUX COSAMHEHUN.

IlepeyeHb MJIAHMPYEMBIX Pe3yJILTATOB 00yUeHHs MO TUCIHUTINHE, COOTHECEHHBIX C

IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUSI 00Pa30BaTeJbHOMH MPOrpaMMbl

Kon u HaNMEHOBaHUE
KOMIIETEHIINHU
(pe3yapTaT OCBOCHMS)

KOI[ u HaMMCHOBAaHUEC HHIUKaTOopa JOCTHIXCHUA
KOMIICTCHIIUN (COCTaBHHIOIJ_ICﬁ KOMHCHTCHHI/IH)

N-1yk.13HaTh METOUKH MOUCKA, COOpa U 00pabOTKH
WHPOpPMAIINY; aKTyaJlbHbIE POCCUHCKUE U 3apyOeKHbIC
WCTOYHMKU HHpOopManuu B chepe nmpopeccuoHamTbHON
YK-1: cmocoOHOCTh OCYIIECTBIIAT | AEATEIBHOCTH; METOJ CHCTEMHOTO aHAIM3a.

MOUCK, KPUTUYCCKHH aHAIU3 M N-2yx1YMeTs TPUMEHATh METOJWKH ITOWCKa, cOopa W
CHHTE3 HMH(OPMALMHK, TPUMEHATH 00paboTkK HH(OPMAIUK; - OCYIIECTBIATh KPUTUUECKUN
CHCTEMHBIH MOAXOM JUIA PEICHUS | apanu3 i cnHTe3 MHGMOPMAINH, MOTYYEHHOH M3 PasHbIX
HIOCTABIICHHBIX 337121 HUCTOYHUKOB; TPUMEHATh CHUCTEMHBIM MOAXOA  AJIA
peleHwsI MOCTAaBJICHHBIX 3a/1a4.

NN-3yk.1. Bmamers wMeromamm momcka, cOopa U
00pabOTKH,  KPUTHYECKOTO aHaJIM3a ©  CHHTE3a




Kon u HauMEHOBaHHUE
KOMIICTCHIIUN

(pe3yabTaT OCBOCHMS)

Kon w HauMeHOBaHHME  WHIWKATOpAa  JTOCTHIKEHUS
KOMITETCHITMH (COCTABIISAIONICH KOMIICHTCHITUH )

uHpOpMAlMK;  METOJMKOW CHCTEMHOTO IMOAXOAa I
pelleHus] MOCTAaBJIEHHBIX 3a/a4, CBS3€H M OmperesneHUs
HanboJiee 3HAaUMMBIX CPEId HUX; METOAMKAMH MTOCTAaHOBKH
LEJIH.

KOI[ U HAMMCHOBAHUC MHAMUKATOpPA
JOCTHXXCHHA KOMIICTCHIIMH

HanmeHnoBanwue mokasaress OlleHUBaHUS
(pe3ynprara 00y4eHUs 10 TUCIUILIMHE)

N/1-1yk.1 3HaTh METOJIUKH TTOMCKA,
cbopa u 00paboTKu MHGOPMAIIIH;
aKTyaJbHbIE POCCUICKHE U
3apyOeKHbIE HCTOYHUKHU
uHpopmanuu B chepe
npodeccuoHanbHOM
NEeSITEIbHOCTH; METO]] CHCTEMHOTO
aHaiM3a.

3HAaTh:

- yYeHHE O CKOPOCTH XHMHYECKOTO Iporiecca (XUMUYecKas
KHUHETHKA) U XUMHUYECKOM PAaBHOBECHH;

- KJ1acCU(DUKAITUIO U YCIIOBHS IPOTEKAHMS PEAKIIUH B BOJIHBIX
pacTBopax 0e3 H3MEHEHMS M C H3MEHEHHEM CTereHel
OKHCJICHHS DJIEMEHTOB

- OCHOBHBIC MOHATUSA, 3aKOHbBI M MOJICIM XHUMHYECKHX
CUCTEM, PEaKI[MOHHYIO CIOCOOHOCTh BEIIECTB;

- CBOICTBa OCHOBHBIX BHJIOB XHMHYECKHX BEIICCTB H
KJaCCOB XMMHYECKUX O0BEKTOB.

- XMMHYECKHE CBOKMCTBA DJJIEMEHTOB PAa3UYHBIX TPy
Ileprognueckoil cUCTEMBbl U UX BaXHEUIINX COCIMHEHUN U
CBOMCTBA KOOPIMHAIIMOHHBIX COCTMHECHHUIA;

NJ-2yx1  YMeTh  TNpPUMEHSTH
METOJUMKM TIOHUCKa, cOopa W
o0paboTkn  MH(pOpMaIHH; -
OCYILIECTBIIATD KPUTHYECKUI
aHalu3 M CHUHTEe3 HH(pOpMaIHH,
MIOJIy4YEHHOMU u3 pa3HbIX
UCTOYHUKOB,; - MIPUMEHSTh

CHCTEMHBII noaxoa i pCHICHUA
IIOCTABJICHHBIX 3aJa4.

- yYeHHE O HAampaBJICHUH XHMMHUYECKOro mpolecca
(XuMuYeckasi TepMOJIMHAMHUKA);

YMers:

- HCNOJNb30BaTb  OCHOBHBIE  IpHEMbl  00pabOTKU
JKCIIEPUMEHTAIIBHBIX JAHHBIX;

- TPOBOAWUTH  pacyeTbl KOHIEHTPAlMM  PacTBOPOB
pa3MYHBIX  COCIMHEHUH,  ONpElNeNsITb  HM3MEHEHHE

KOHLEHTPALHK IPU NPOTEKAaHUHU XUMUYECKUX PEaKLUN;
-3aIIUCBIBATh CTEXMOMETPUYECKHE, MOHHBIE, OKHCIUTEIBbHO-
BOCCTAaHOBUTEJIbHBIE, TEPMOXMMHUYECKHE M KHHETUYECKHE
YpaBHEHUS PEaKIIMA;

- ONpeAeNsaTh TUIl XUMHUYECKOW peakUuu M0 pa3IMyHbIM
MpU3HaKaM KjacCU(UKAIMHU, BO3MOXKHOCTb, CKOPOCTb U
rIyOMHY €e IPOTEeKaHus,

- Mpe/ICKa3bIBaTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA TMPOCTBIX M CIOXKHBIX BELIECTB Ha OCHOBE
JIEKTPOHHOT'O CTPOEHHUSI aTOMOB MJIM MOHOB, BXOSILUX B UX
COCTaB;

- HCHOJb30BAaTh  OCHOBHBIE  XHUMHYECKHE  3aKOHBI,
TEPMOJIMHAMUYECKHE CIPaBOYHbIE JTaHHbIE u
KOJINYECTBEHHbBIE COOTHOIIEHUS] HEOPraHUUECKOM XUMUU IS
pemeHust npodecCHOHaIbHBIX 3a1a4.

N/1-3yk.1. Brmagets  Metomamu
noucka, cbopa u 00pabOTKwH,
KPUTHYECKOIO aHaJIi3a U CUHTE3a
uH(pOopMaLnu; METOMKON
CUCTEMHOI'O oX0/1a TUISL
pellleHuss TOCTaBJICHHBIX 3ajad,
CBsi3el M oIpeJesieHus] Hambouee
3HAYUMBIX cpenu HUX;

Bnaners:
- 06H_[I/IMI/I HpaBI/IJ'IaMI/I TCXHUKHU 6630HaCHOCTI/I HpPI
oOpallleHuM C XHUMHUYECKOM TMOoCyJod, J1abopaTOpHBIM

060py,Z[OBaHI/IeM U XUMHUYCCKUMHU PCAKTUBAMU,

- OJJIEeMEHTapHBIMH TIpHeMaMH paboTbl B XUMHUYECKOU
mabopaTopuy U HaBBIKAMH OOpAIIEHUS C BEIIECTBOM;

- METOJIaMHU IKCIEPUMEHTAIBHOTO UCCIEIOBAHUS B XUMUU
(TuTaHMpOBaHKE, TTIOCTAHOBKA U 00Pa0OTKA IKCIIEPUMEHTA).




Kon 1 HanMeHOBaHHME WHIUKATOpa
ITOCTHIKEHUS KOMIIETEHIIUU

HaumenoBanue rmokasaress OLleHUBaHUS
(pe3ynbrara 00yueHus 0 JUCITUILINHE)

MCTOAHMKAaMM ITIOCTAHOBKH I CJIHN.

Kox u HalMEHOBaHHE

Kon w HauMeHOBaHWE WHAMKATOpPA  JIOCTHIKEHUS
KOMITCTCHIIH .

KOMITETEHITHH (COCTABIISAIONICH KOMITCHTCHITHH )
(pe3yabTaT OCBOCHMS)
OIIK-1. Cnocoben usyuath, | UI-1onk-1 3HAET TeOpeTUYECKHE OCHOBBI XUMUU KaK
AHAJIM3UPOBATH, HCIIONIB30BaTh | HAYKH O CTPOCHUHM BEIIECTBA, MPUPOJIC XUMUICCKOM CBS3H
MEXaHHU3Mbl XUMHUYECKMX PEaKIUi, | 1 CBOMCTBAX PA3JIMYHBIX KJIACCOB XMMUYECKUX 3JIEMEHTOB
TPOUCXOSIINX B | U1-20mk-1 YMeeT aHAIM3UPOBATh, HCIIOJIb30BATh
TEXHOJIOTMYECKHX TMpOoIeccax U | MEXaHU3Mbl XUMHUYECKHUX PEAKIIMH, TPOUCXOSAIINX B

OKpPYXKaloIlleM MHUPE, OCHOBBIBASICh
Ha 3HAHMAX O CTPOCHUM BELIECTBA,
IPUPOLE XHUMHUYECKOM CBA3M U
CBOMCTBAaX pa3JIMYHBIX KJIACCOB
XUMHYECKHX 3JIEMEHTOB

TCXHOJIOTHUYCCKUX MMPOHCCCaX U OKPYKAOIIEM MUPC

N-3omk-1 Bmageer uHCTpyMEHTapHeM ISl pelIeHUs
XMMHUYECKHX 33/1a4 B CBOEH IpeIMeTHOI obacTu;
nHpopManrei 0 Ha3HAYCHUH U 00JIACTAX MPHUMEHEHUS
OCHOBHBIX XMMUYECKHX BELIECTB M UX COETMHEHUN

KO[[ U HAMMCHOBAHUC MHIAMUKATOpPA
JOCTHIXKCHUA KOMIICTCHIIMHN

HanmeHnoBanwue mmokasaress OleHUBaHUS
(pe3ynbrara o0yueHus o JUCIHUILINHE)

N-1onk-1 3HAET TeopeTudecKue
OCHOBBI XUMHUU KaK HAYKH O
CTPOEHHH BEIIECTBA, IPUPOJIE
XUMHYECKOH CBSI3H M CBOMCTBAX
Pa3IMYHBIX KJIACCOB XUMUYECKUX
3JIEMEHTOB

3HaTh:

- YYEHHE O CKOPOCTH XMMHUYECKOIo Mpolecca (XUMHYECKas
KHHETHKA) 1 XUMUYECKOM PaBHOBECHUH;

- KIaccu(UKAIMIO M YCIOBUS MPOTEKAHUS PEAKIMI B BOIHBIX
pacTBopax 0e3 H3MEHEHHS W C HM3MCHCHHEM CTeleHEeH
OKHCJICHHS 3JIEMEHTOB

- OCHOBHBIC MOHSATUS, 3aKOHBI M MOJICJIM XHUMHYECKHX
CUCTEM, PEAKI[MOHHYIO CIOCOOHOCTh BEIIECTB;

- CBOWCTBAa OCHOBHBIX BHJIOB XHMHYECKHUX BEIIECTB H
KJIaCCOB XUMHYECKUX 00BHEKTOB.

- XHMMHYECKHE CBOWMCTBA D3JIEMEHTOB PAa3IUYHBIX TPYIII
Ilepronuueckoil cUCTEMBI U UX BAXKHEUIINX COCAWMHEHUU H
CBOMCTBA KOOPIMHAIIMOHHBIX COCTMHECHHUIA;

N-20nk-1 YMeeT aHaIU3UpOBaTh,

HCIIOJIB30BaTh MEXaHU3MBbI
XUMHUYCCKUX peaKuHﬁ,
MPOUCXOAAIINX B

TEXHOJIOTHYECKUX TIpoleccax u
OKpYXKaroIlieM MUpe

- y4eHHME O HampaBJICHUH XHMHYECKOro mporecca
(XuMuYeckasi TepMOJIMHAMHUKA);

YMers:

- HCNONb30BaTb  OCHOBHBIE  MpHEMbl  00pabOTKH
JKCIIEPUMEHTAIBHBIX JAHHBIX;

- TPOBOAWUTH  pacyeTbl KOHIEHTPALMM  PacTBOPOB
pa3MuYHBIX  COEIMHEHUH,  ONpENeNsiATb  HU3MEHEHHE

KOHUEHTPALHK IPU NPOTEKaHUH XUMUYECKUX PEaKLUN;
-3alIUCBIBATh CTEXMOMETPUUYECKUE, MOHHBIE, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE, TEPMOXMMHUYECKHE M KHHETUYECKHE
yYpaBHEHUS pPEaKIIMii;

- ONpeAeNsaTh TUIl XUMHUYECKOW peakUuu M0 pPa3iIHuyHbIM
MpU3HaKaM KjacCHU(HKAIMK, BO3MOXKHOCTb, CKOPOCTh U
rIyOuHy ee MpOTeKaHus,

- MpeICKa3bIBaTh OKHUCJIUTEIbHO-BOCCTAHOBUTEbHBIE
CBOMCTBA TMpPOCTBIX M CIOXKHBIX BELIECTB Ha OCHOBE
AJIEKTPOHHOTO CTPOCHHS aTOMOB MJIM MOHOB, BXOJSIIMX B UX




Kon 1 HanMeHOBaHHME WHIUKATOpa
ITOCTHIKEHUS KOMIIETEHIIUU

HaumenoBanue rmokasaress OLleHUBaHUS
(pe3ynbrara 00yueHus 0 JUCITUILINHE)

COCTaB;
= HUCIIOJIB30BAaTh OCHOBHBIC XUMHUYCCKHUEC 3aKOHBI,
TCPMOJUHAMUYCCKHUC CIIpaBOYHBIC JAHHBIC 158

KOJIMYECTBEHHbIE COOTHOUIEHHSI HEOPraHUYECKON XUMHUM IS
pemeHus mpoecCrOHaIbHBIX 3a1a4.

NI-30mnk-1 Bmageer
WHCTPYMEHTApUEM [UJISl PEIICHHS
XUMHUYECKMX 3a7]ad B  CBOCH
MIPEAMETHOM obacTy;

uHpopManreil O Ha3HAUYCHUH U
00JIaCTAX NPUMEHEHHS OCHOBHBIX

Bnaners:
-  o0muMH TpaBWJIaMd TEXHUKH OE30MMacHOCTH  TPHU
oOpalieHu C XHMHUYECKOM TMOCyJod, J1abopaTOpHBIM

000pyOBaHUEM U XUMHYECKUMHU PEAKTHBAMH;

- DIIEMEHTAPHBIMU TpHeMaMud paboTl B XUMHUYECKOU
71a00paTOpHUX U HaBBIKAMH OOpAIIIEHUS C BEIIECTBOM;

- METOJaMU HKCIIEPUMEHTAIILHOTO UCCIEIOBAaHUSI B XUMUU

XHMquCKHf BeIICCTB - HXx (TuTaHMpOBaHKE, TOCTAHOBKA U 00pabOTKA IKCIICPUMEHTA).
COEMHEHHI
4. PacnipenejieHue TPyA0eMKOCTH (4ac.) AUCHHUILIMHBI 110 TeMaM
M BHJIAM 3aHATHI
Ne mo Ne | Ne HanmenoBanue TeMbl Yackl/M3 HUX B HHTEPAKTHBHOU (hopMe
y HE TE Bcero JI3 K| JP |II| CPC
A e MBI JI P
I
1 2 3 4 5 6 7 8 91| 10
1 cemectp
1 1 OCHOBHBIE IOHATHA M 3aKOHBI | 29/2 2/2 4 23
XUMWH
2 2 CrtpoeHne BenecTra 25/2 2/2 23
3 3 CtpoeHnue u CBOWMCTBa BemiectB B | 27/2 212 2 23
KOHJICHCHPOBAaHHOM COCTOSTHUU
4 4 OKHCIIUTENBHO-BOCCTAHOBUTENBHBIE | 27/2 2/2 2 23
TTPOIIECCHI
Bcero 108/8 8/8 8 92
2 ceMecTp
5 5 Onements! 7 rpynmsl [1CD 27/2 2/2 2 23
6 6 OnemenTs! 6 Tpynmsl [ICD 27/2 2/2 2 23
7 7 OnemenTs 4 u 5 rpynm [1CD 27/2 2/2 2 23
8 8 OO6iue CBOICTBA MeTaioB. | 27/2 212 2 23
OnemMeHTs! 1-3 rpynmn [1CO
Bcero 108/8 8/8 8 92
5. Conep:xaHue JIEKIMOHHOTO Kypca
Ne | Bcero Ne Tema nexkuuu. Borpocsl, oTpabaTeiBaeMble Ha JEKLIUU VYyebHo-
TEMBI YacoB | JIEKIUH METOINYECKOE
obOecrneucHue
1 2 3 4 5
1 cemectp
1 2 1 OcCHOBHbIC MOHATHA U 3aKOHbI XUMHHU. 3aKOH 1,2,3,4,6
COXPAaHEHUS MACChl. JKBUBAJICHT U DKBUBAJICHTHAS
Macca 3JIEMEHTA U CJIOXKHBIX BEIIECTB. 3aKOH




OKBHUBAJICHTOB.

JHepreTHKa XUMHYECKHUX npoueccoB. OCHOBHBIC
TIOHATHS U 3aKOHBI TEPMOTUHAMHUKHU.

1,2,3,4,6

XuMHUYeCKasi KHHEeTUKA U paBHOBecHe. BiusiHue
pa3nuYHbIX (DaKTOPOB HA CKOPOCTh XUMUYECKOU
peakuuu. [Ipunnun Jle arense

1,2,3,4,6

Crpoenue atroma. KBaHTOBBIE UMCJIa. DHEPTETHYECKHUE
ypoBHHU U noxypoBHu. IIpunnun Iaymnu, emxocts
YpOBHEH U MOypoBHEN. PactipeeneHue 31eKTpOHOB B
aToMe, IpodJieMa BEpXHEl rpaHuLibl IEPUOINYECKON
CUCTEMBI. DJIEKTPOHHbBIE (OPMYJIBI FTEKTPOHOB, IIPABUIIO
I'yHna.

1,2,3,4,6

IMepuoauyeckas cucrema 3jemMeHToB umenu /1. U.
MenesieeBa u ee CBsi3b CO CTPOEHUEM ATOMA.
CrpykTypa nepuoandeckoit cucrems [lepnoandHocTs B
W3MEHEHUHU CBOMCTB AJIEMEHTOB: pa3Mepbl aTOMOB U
HWOHOB; SHEPTUSI HOHU3AIMHU U CPOACTBO K JICKTPOHY.
DIIEKTPOOTPULIATEIILHOCTD 3JIEMEHTOB, CTEIIEHb
OKHCIICHHS DJICMCHTOB.

1,2,3,4,6

HN3meHeHHe CBOMCTB XUMHYECKHUX 3JIEMEHTOB 110
nepuoaaM u rpynmnam. MzmeHnenne cBOMCTB CIIOAKHBIX
COEIMHEHMI. 3HaYeHUE NEePUOINYECKOT0 3aKOHA.

1,2,3,4,6,5

\‘

Metoa BanentHbIx cBsizeit (MBC). OcHoBHBIE
nonoxxenuss MBC. Mexanu3mel 00pazoBanus
KOBaJICHTHOM CBsi3u. CBOMCTBA KOBAJICHTHOU CBSI3H.
I'uOpunuzamnus aToMHBIX opOuTanen. [ mopuausanus u
MPOCTpaHCTBeHHAs! KOHpurypamus mosnekysn. Teopus
noJiHOM rubpuan3annu ['mnecnu

Metoa  moJsekyasipHbIX — opOuTageii. CrpoeHue
TOMOSIIGPHBIX U TeTeposepHbix Monekyn |-ro u ll-ro
TIEPUOJIOB.

1,2,3,4,6

Kommuiekcnsblie coenunennsi (KC). OcHoBHbIE
nosioxkeHus teopun Bepuepa. Homenknatypa KC.
Knaccudukanus u nzomepus KC. luccormanus KC B
pacTBopax.

1,2,3,4,6

10

PactBopsl. [IpnunHbl 00pa3oBaHus pacTBOPOB.
®duznyeckas 1 XuMHUYECKasi TEOPUU PACTBOPOB.
Crioco0bl BbIpaXKEHHs KOHIICHTPALMU PAaCTBOPOB.

1,2,3,4,6

11

MexMoJieKkyJasipHble B3aHMOAECHCTBHSA B PaCTBOPax
CHJIBHBIX U CJIA0BIX 3JIEKTPOJIUTOB. PacTBOpEI
CHJIBHBIX U CJIa0BIX JIEKTPOIUTOB. oHHOE
MIPOM3BEICHNAE BOJBI U BOJOPOIAHBIN IMOKA3ATENb.

1,2,3,4,6

12

OxucauTeIbHO-BOCCTAHOBUTEIbHBbIE peakuuu (OBP).
Cymnocts OBP. MeToasl cocTaBieHus U ypaBHUBAHUS
OBP. Knaccudukanus OBP. OcHOBHBIE OKUCIUTETH U
BOCCTAHOBUTENHU. BiusiHue cpeibl Ha XapakTep
nporekanus OBP. [Ipumenenne OBP.

1,2,3,4,6

13

DIEeKTPOXUMHUSA. DJIEKTPOIHBIE TOTEHIINATbI METAJIOB.
I'anpBannueckue 3nemenTs. J/C raapBaHUYECKUX
3JIEMEHTOB. DNEKTPOXUMHUYECKHUM PsAJT HAITPSKEHUN
MeTauioB. [IpakTrueckoe UCIOIb30BaHUE
raJIbBAHWYECKHUX JIIEMEHTOB.

1,2,3,4,6




14 DuekTpoJM3. 3aK0oHBI eKTpoau3a. Kopposus. Meronsr | 1,2,3,4,6
3aIUThI OT KOPPO3UHU
2 ceMecTp
5 2 1-3 p-3aemenTsl 7 rpynnsl IICD. @Top u ero coenunenus. | 1,2,3,4,6,5
Coemunenus xyopa (-1). Kucinopoansie coenuHeHHS
XJIOpa. DJIEMEHTHI NOATPYIIIBI OpoMa.
6 2 4-6 6 rpynna I1C3. Kucnopoa. O3on. [Tepokcuasi. Cepa. 1,2,3,4,6
Coenunenus cepsl (-2). Kuciopoanbie coetuHeHus
CEphIL.
7 2 7-11 | 5 rpynna IIC3. A30T, ero BoJIOPOIHBIC COSTUHEHUS. 1,2,3,4,6
KucnoponHbie coeTMHEHUS a30Ta. DIIEMEHTBI
MOATPYIIIBI MBIIIBSKA.
4 rpynna I1C3. Yriepoa u ero coeiMHEHUS.
Kpemuuii. 1eMeHTbI NOArPYIIIbl TEPMaHUS.
8 2 12-14 | Dnementsl 1-3 rpynn IICI. O6mue cBoiicTBa 1,2,3,4,6
METAJIJIOB.
6. CoaepxaHue KOJUVIOKBHYMOB
HE MPEyCMOTPEHBI YU€OHBIM IJIAHOM
7. IlepeyeHb NPAKTHYECKUX 3aHATHI
HE MPEyCMOTPEHBI YU€OHBIM IJIAHOM
Ilepeyennb JJabopaTopHbIX padboT
Ne | Bceero | HammeHoBaHue 1a00paTopHOil padoThl. 3a1aHKsl, BONPOCHI, Y4ebHo-
TeM | 4YacoB oTpadaTbiBaeMble HA JJA00PATOPHOM 3aHATHH MeTOHYEeCKOoe
bl ol0ecrieyeHune
1 2 3 4
1 cemectp
1 4 1.0mpeneneHne HSKBUBAJCHTHOM Macchl MeTaljia METOJ0M [7]
BBITCCHEHUS BOJOPO/Ia M3 KUCIOTHI.
2. CKOpOCTh XUMHUYECKHX peakiiii. XMMUYECKOEe PaBHOBECHE
3. TernmoBoit 3 heKT XUMUYECKON PEaKIInH.
3 2 1. Peakiuu noHHOTO 0OMeHa. [uaponus cosneii. (8], [10]
2.KoMIuieKCHBIE COeTMHCHUS.
4 2 OKHCIUTENLHO-BOCCTAHOBUTEIBHBIE PEAKITHH. [9,11]
2 cemMecTp
5 2 1.CBoiicTBa raJoreHoB U HX COEAMHEHHI. [10]
2. AHanutrueckue peakimu ratoreaua-uonos (Cl—, Br—, I-).
3. CoeMHEHUs MapraHia.
6 2 1. JInokcua cepbl B CepHHUCTAst KUCIIOTA. [9,10]
2. CepHas KHCJIOTa U €€ COJIH.
3. CoeqHEeHUS XpoMma.
7 2 1. Azot. AMmuak. Kuciopoiasle coeiMHEHUs a30Ta. [10]
8 2 1. Kpemuuii. I'epmanmii. [10,11]
2.Kene3o. Kobanbt. Hukensb
9. 3agaHus I CAMOCTOSITEJILHOM Pa0dOThI CTYIEHTOB
Ne Bcero 3aganusi, BONPOCHI, UIs1 CAMOCTOATEILHOI0 H3YYeHH S Yu4eOHo-
TEeMbI Yacos (3apanmus) METOIUYECKOE
olecneyeHue
1 2 3 4




1 23 Xumuueckui snemeHT. IIpocroe u crmokHoe BemiecTBo. | 1-6
3aKoH JanbToHa. 3aKoH ABoraspo. Knaccsl
HEOpraHWYEeCKHX BelecTB. PemieHne 3amad 1Mo TeMme
«OKBHUBAJICHT, MOJISIPHASI MACCa SKBUBAJICHTA.

2 23 CTpoeHne aToMOB, COCTABJICHHE JJICKTPOHHBIX (opMyibl | 1-6
JJIEMEHTOB B OCHOBHOM U BO30YXIEHHOM COCTOSTHUSIX.
CrerneHb OKHCIIEHHS AJIEMEHTOB M BaJleHTHOCTh. MoHHas
CBs3b. HeHampaBJIEHHOCTh M HEHACHIIIAEMOCTh HMOHHOU
cBs3u. MeTtanueckasi CBs3b.

3 23 Teopust  dneKTpoAUTHYECKON  muccouuainuu. Honnsie | 1-6
ypaBHeHus. [Topsimok cocTaBiieHHsT HOHHBIX ypaBHEHHI.
CriocoObl BBIpaKCHHS KOHIICHTPAIIUH PACTBOPOB, PEILICHHE
3aj1a4 10 TeMe.

4 23 OKHCITUTENIbHO-BOCCTAaHOBHUTENbHBIC peakiuu. PaccranoBka | 1-6
KO3 PUIIMEHTOB ~ METOIOM  JJIGKTPOHHOIO  OaJiaHca.
Baxneiliine okucautenn u BoccTaHoBUTENU. (OcoOble
Cllydyau YpaBHHMBAaHUSI OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkuuil.

2 ceMecTp

5 23 Onementsl 7 rpynnsl [ICD. [MamorenoBoopobl, CBOMCTBA, | 1-6
poirs B OBP. Kucnoponcoaepxamue COeIUHEHUS
rajoreHoB.

6 23 Onementsl 6 rpynmbl [ICD. XapakTepuctuka coenquuenuii B | 1-6

YCTOMUYMBBIX CTENEHsIX okucieHus -2, 0, +4, +6. Ponb B
OBP.

7 23 Onementsl 5 u 4 rpynn [ICD. Kucnopoansie coenuaenus | 1-6
azora. CoenuHeHus ¢docdopa B CTEHECHU OKUCICHUsA -3,+3,
+5.

8 23 Onementsl 1-3 rpynn IICD. AmdotepHsiit xapakrep | 1-6
AIIOMUHUS U ero coeauHeHudl. IllenoyHple W MIETOYHO-
3eMeJIbHbIE METAJUIbl, NOJy4YeHHE, CBOMCTBA, IPUMEHEHHE.

B pesynpraTe OCBOEHHS 3aJaHUil CaMOCTOSATENFHOW palOOTBHl CTYIACHT JOJDKEH YMETh
pemiath 3aJa4d MO W3YYCHHBIM TeMaM, IOATOTOBUTHCS K BBIMOJHEHUIO JIA0OPATOPHBIX U
NPaKTUYECKUX paboT, a TAKXKE K 3a4eTy U dk3aMeHy. Ha 0CHOBe M3y4eHHOTO MaTepuania CTYJACHT
JIOJDKCH BBIMOJHHUTH TTMChbMEHHBIC 33/IaHUSI B BHJIC KOHTPOJBHBIX padoT, KaK MPOMEKYTOUHOTO
KOHTPOJISl 3HAHUH.

10. PacueTHo-rpaduyeckasi pa6ora
Temvl, 3a0anus, yuebHo-memoouueckoe obecneuenue (ceolaku Ha pasoen 15. «Ilepeuens yuebno-
Memoouyecko2o obecneyenuss 0 00y4arOWuUxcs no OUCYUNTIUHEN)
He mpenycmoTpena y4eOHBIM ITaHOM
11. KypcoBasi (KoHTpoOJIbHas1) padoTa

[IpenycMoTpeHbl 2 KOHTPOJBbHBIE PaOOTHI B TIEPBOM M BTOPOM CEMECTpPaX, BKIFOYAIOIINE
TEOPETUYECKHE BOMPOCHI W  pacuyeTHble 3amaud. OHM BBITOJIHSIOTCS B COOTBETCTBUHU C
pa3paboTaHHBIMHM METOMUeCKUMHE ykaszaHusmu [12]. http://techn.sstu.ru/WebLib/35487.pdf

12. KypcoBoii npoexkT
Temwl, 3a0aHus, yuebHo-Memoouueckoe obecnevenue (ccolaku Ha pazoen 15. «llepeuens yueoHo-
Memoouyecko2o obecneyenusi 0 00y4arUuUxcs no OUCYUNIUHEN)
He npenycMoTpeH y4eOHBIM TIIaHOM
13. ®oHa OLEHOYHBIX CPEACTB IS MPOBEICHHUS MPOMEKYTOUHOI aTTeCTAlNU
00y4YarIIUXCS M0 TUCHUILINHE (MOIYJIIO)




JUCLUTUIAHEI
yHHMBepcaibHas komrereHius YK-1.

10

B nporecce ocBoeHust 00pa3oBaTeNbHON MPOrpaMMbl y 00YYaIOLIETrocs B X0/1€ U3YUCHHUs

b.1.1.9

((0611135[ N HCOpPraHuvdcCckKasd XHUMHI»

Kapra komnerenunu YK-1:

JOJDKHA

chopMupOBaTHCS

Haumenosanue
MUCLHIIVHBI U KOII 10

0a30BOMY y4eOHOMY IJIaHY

YacTh KOMIIOHEHTOB

Texuonoruu
dbopmupoBaHus

CpenctBa u
TEXHOJIOTUHU
OLIEHKH

2

4

5

b.1.1.9 «O01mas
HEOpPTaHWYECKast XUMHUS

)51

3HaTh:

- YYE€HHE O CKOpPOCTH
XHMHYECKOI0 Iporecca
(XuMHu4ecKasi KHHETHKA)
u XHUMHUYECKOM
pPaBHOBECHH;

- xinaccuukanuio "
YCIOBHSI ~ TPOTEKAHUSs
peakuuii B BOJHBIX
pacTBopax 0e3
W3MCHCHUS u c
H3MCHCHHEM CTCIICHEH
OKHCJICHHS DJICMEHTOB

- OCHOBHBIC IIOHSTHS,
3aKOHBI M MOJEIH
XAMUYECKHX  CHCTEM,
PEaKIMOHHYIO
CIIOCOOHOCTBH BEIIIECTB;
- CBOICTBa OCHOBHBIX
BUJIOB XHUMUYECKHX
BEIISCTB M  KJIACCOB
XAMUYECKHX 00BEKTOB.
- XMMHYECKHE CBONCTBA
AJIEMEHTOB Pa3IMYHBIX
rpynn Ilepuoanueckon
CHCTEMBI u X
BaYKHEHIITHX
COCIUHCHHI U CBOICTBA
KOOPJAMHAIIMOHHBIX
COECIMHEHNH;

- y4YEeHHE 0
HarpaBJIeHUU
XUMHUYECKOI0 Mpolecca
(Xxumuueckas
TEPMOJMHAMHUKA);

Jleximm,
nabopaTopHbIe
3aHSTHS,
CaMOCTOSITENIbHAS
pabora

OTtuyeTrnl
71a00paTOPHBIM
3aHATHUSIM,
TECTUPOBaHUE,
JK3aMeH.

10

Ymern:

- HCIIOJIb30BaTh
OCHOBHBIE MIPUEMBI
00paboTku
AKCIIEPUMEHTAITLHBIX
JIAHHBIX;

- IMPOBOIUTH PACUCTEHI
KOHIOCHTpAIMH

JlaGopaTopHblii
npaktukym, CPC,
KOHTPOJIbHBIE
paboThl,
MOJTYJIH,9K3aMEH

Otyer oOTYeT Mo
nabopaTtopHOi
pabote, SKk3aMeH
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pPacTBOPOB  Pa3IMYHBIX
COCIUHCHUMH,
OIIpeAeaTh HM3MCHCHHE
KOHIICHTPALUH npu
MIPOTCKAHUN
XMMHYECKUX PEAKIIUI;
-3aIIUChIBATh
CTEXMOMETPHUUYECKHE,
HOHHEIE,
OKHCIIUTEILHO-
BOCCTaHOBUTEJIBHEIE,
TEPMOXHUMUYCCKUE u
KUHCTUYCCKHC
YpPaBHEHHS PEaKIIHii;

- ompeAciATh  THII
XUMHUYECKOM  peakInu
o Ppa3IUYHBIM
IIpU3HaKaM
KJIacCH(pHUKAIUH,
BO3MOXKHOCTb,
CKOPOCTb U TJIyOuHY €€
MIPOTEKAHUSI;

- IIPEACKAa3bIBaTh
OKHCIIUTEILHO-
BOCCTaHOBHUTEIIBHEIC
CBOMCTBAa MPOCTBIX U
CIIOJKHBIX BCIIECTB Ha
OCHOBE DJIEKTPOHHOTO
CTPOCHHS aTOMOB HJIH
HOHOB, BXOJSIIUX B HX
COCTaB;

- HCIIOJI30BaTh
OCHOBHEIE XHMHYECKHE
3aKOHBI,
TEPMOJUHAMUYCCKHE
CIIPAaBOYHEIC JNaHHBIE H
KOJINYECTBECHHEIC
COOTHOIIICHUS
HEOopraHuYeCKOM XUMHUH
I peUICHUA
npohecCuOHAITBLHBIX
3ajad4.

Baaners:

- o0mMMH TpaBUIIaAMHU
TEXHUKH O€30MacHOCTU
npu  oOpalieHuu ¢
XUMUYECKOM TOCYAOH,
1a00paTOpHBIM
obopynoBaHuEM u
XUMHAYECKUMU
peaKTHBaMU;

- 3JIEMEHTAPHBIMHU
npueMamMu paboTbl B

Jlexiym,
nabopaTopHbIe
paboTHI, CPC,
TECTHPOBAHUE.

Ortuetsl o
n1abopaTopHOMY
MPAKTHKYMY,
MOJYJIbHBIM
paboram,
9K3aMeH
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XUMHUYECKON
nabopaTtopuu u
HaBbIKaMu oOpalleHus
C BEII[ECTBOM;

- MeTOoJIaMHU
HKCHEPUMEHTAIHLHOTO
WCCIIEIOBaHUS B XUMUU
(mmaHupoBaHue,
MIOCTaHOBKA u
obOpaboTka
IKCIICPUMEHTA).

B mporecce ocBoeHust 00pa3oBaTeNbHON MPOrPaMMBI y 00YYaIOLIETOCs B XO€ U3yUCHHUs

mucuurinabl - b.1.1.9  «OOmas u HeopraHuveckas XUMHUS» JIOJDKHA CHOPMHPOBATHCS
obmenpodeccuonanbHas kommnereniusa OITK-1
Kapra komnerenuuu OINK-1:
Ne HaumenoBanue Yacty KOMITOHEHTOB TexHonorun CpenctBa u
o/l | JMUCLUMIUIMHEL U KOJ 110 (dhopMHUpOBaHHS TEXHOJIOTHH
0a30BOMY y4eOHOMY IUJIaHy OIICHKH
1 2 3 4 5
1 b.1.1.9 «O6mmas " | 3HaTh: Jlexiym, OTueThI I10
HEOpraHuyecKass XuMHsI» - y4eHHE O CKOpOCTH | JJabOpaTOpHBIC 71a00paTOPHBIM
XMMHUYECKOTO IpoIecca | 3aHsTHS, 3aHATHUSIM,
(XMMHUYecKast KUHETHKA) | caMOCTOSATENbHAS | TECTUPOBAHME,
u XUMHYCCKOM | paboTa 9K3aMEH.
PaBHOBECHH;
- KIacCHU(UKAIMIO U
YCIIOBUS MPOTEKAHUS
peakiuit B BOJIHEBIX
pacTBopax 6e3
N3MCHCHU S 158 C
H3MEHCHUEM  CTCIIeHEH

OKHUCJICHHUA 3JIEMCHTOB
- OCHOBHBIC IIOHATHA,

3aKOHBI U MOJENHU
XUMHUYECKHX  CHCTEM,
PEaKInOHHYIO

CITOCOOHOCTBD BEIIIECTB;
- CBOMWCTBAa OCHOBHBIX
BHUJIOB XUMMHYECKUX
BEIIECTB M  KJIAcCOB
XAMHYECKUX 00BEKTOB.
- XUMMYECKHE CBONCTBa
3JIEMEHTOB  Pa3JINYHbBIX
rpynn  Ilepnogndaeckoit
CHUCTEMBI n 150,
BaKHEHIINX COECIMHCHUI
u CBOMCTBA
KOOPIMHAIIMOHHBIX
COCIMHEHMI;

- YUEHHE O HaIpaBICHUH
XMMHYECKOTO TIpoliecca
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(xumuyeckas
TEPMOJMHAMHUKA);

YMmeTh:

- HCIOJIL30BaTh
OCHOBHEIE MPUEMBI
00paboTku
AKCIEPUMEHTATbHBIX
JIAaHHEIX

- NPOBOAUTH PacCuUeThl
KOHIICHTPAIUU
pPacTBOPOB  Pa3IMYHBIX
COCIMHCHUMH,
OIIpEICIIATh M3MCHCHHUE
KOHIICHTPALUH npu
MIPOTCKAHUU
XMMHYECKUX PEAKIIUI;
-3aIIUChIBATh
CTEXHMOMETPUUYECKHE,
HOHHEIE,
OKHUCJIUTEIIbHO-
BOCCTaHOBHUTCIILHEIE,
TEPMOXHUMUYCCKUE u
KUHCTUYECKHE
YpPaBHCHHS PEaKIIHIi;

- ompeAciATh  THII
XUMHUYECKOM  peakInu
o Ppa3IUYHBIM
IIpU3HaKaM
KJIacCH(pHUKAIUH,
BO3MOXKHOCTb,
CKOPOCTb U TJIyOUHY ee
MPOTEKAHUS;

- MpeacKa3bIBaTh
OKHUCJIUTENIHHO-
BOCCTAHOBUTECIILHBIE
CBOICTBAa MPOCTBIX U
CJIOKHBIX BEIISCTB Ha
OCHOBE DJIEKTPOHHOTO
CTPOCHHUS aTOMOB WJIU
HOHOB, BXOJSIIUX B HX
COCTaB;

- HCII0JIL30BaTh
OCHOBHEIE XHMHYECKHE
3aKOHBI,
TEPMOJUHAMUYECKHE
CIIPaBOYHEIEC NaHHBIE U
KOJINYECTBEHHEIC
COOTHOILIEHUS
HEOopraHu4YeCKOH XUMHUH
TSt pelIeHus
npohecCUOHATLHBIX
3ajadq.

JlaGopaTopHbIii
npaktukym, CPC,
KOHTPOJIbHBIE
paboThI,
MO/TyJTH,9K3aMEH

Otyer OTYET MO
nabopaTtopHoOi
pabore, FK3aMeH

Baagern:

Jlexiynm,

OTt4yeTsl o
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- o0mmMMHU TpaBUJIaMU | JaOOpaTOpHbBIS nabopaTopHOMY
TEXHUKU O0€30MacHOCTU | pabOTHI, CPC, | npakTuKyMY,
npu  OOpalieHuu ¢ | TECTUPOBaHUE. MOy TbHBIM
XUMHAYECKOH TOCY/IOH, pabotawm,
1a00paTOPHBIM 9K3aMeH
ob0opymoBaHueM u

XUMHAYECKHUMU

peaKkTuBaMu;

- JJIEMEHTAPHBIMU

npueMamMu paboTbl B

XUMHUYECKOH

naboparopuu u

HaBbIKaMU  OOpalleHus
C BEII[ECTBOM;
-MeToJJaMH
HKCHEPUMEHTAIHLHOTO
UCCIIEIOBAaHUS B XUMUHU
(mmaHupoBaHue,
MOCTaHOBKA u
obpaboTka
JKCIIEPUMEHTA).

OuenuBanue ypoBHsl ¢()OPMHPOBAHHOCTH NPO(eCcCHOHATBHBIX KOMIETEeHIUI

BoinyckHuK 10J17KeH 00/1a1aTh:

YK-1: ciocoGHOCTb OCYIIECTBIATh MOUCK, KPUTUYECKUN aHAIM3 U CUHTE3 MH(OpMaluy,
MPUMEHSTh CUCTEMHBIN TIOJIXO] IIs1 pELICHMsI TIOCTABJICHHBIX 33/1a4;

OIIK-1: Cnoco0OeH u3yuyaTh, aHAJIM3UPOBATh, HCIOJIH30BATH MEXAHMU3Mbl XMMHUYECKHX
peakuuii, IPOUCXOASIINX B TEXHOJIOTHYECKUX MPOIECCaxX U OKPYKAIOIIEM MHUPE, OCHOBBIBAsICh
Ha 3HAHMAX O CTPOEHUM BEUIECTBA, NPUPOJE XUMHYECKOM CBSI3M M CBOMCTBAX pPAa3JIMYHBIX

KJIACCOB XMMHUYECKHX HJIEMEHTOB.
YPOBHU OCBOEHUA KOMIIETEHLIMHN YK-1, OIIK-1

YpoBHH OcHOBHbIE IPU3HAKH YPOBHS
copmupoBanHOCTH
KOMIIETEeHIINH
Iloporoeslii ypoBeHb
KOMIICTCHLMHU
YK-1
MIOMHHT WM Pacro3HaeT MHYOPMAIHIO B IPUOIH3UTEILHOM HOPSIKE U
(dhopme, B KOTOpOU OHA OblJIa 3ay9YeHA; YMEET COCTABIIATH (POPMYIIBI BEIIECTB
" Ha3BaTh UX, MOXKCT HAIIUCATh YPAaBHCHHUSA peaKHHﬁ; BJIaACCT HABBIKAMU
pabOTHI IPH MPOBEICHUN XUMHUUYECKHUX IKCIIEPUMEHTOB I10 UCCIICIOBAHUIO
XMMHYECKHUX CBOMCTB.
OIIK-1

3HACT OCHOBHBIC TOHATHS W 3aKOHBI XUMHWH, OCHOBHBIE HEOPTaHUUIECKUE
COCIMHEHUSI U HX CBOMCTBA; YMEET COCTABISATh YPABHEHUS XUMUYECKHUX
peakuuMii ¢ 3aJaHHBIM  HEOPraHMYECKUM  BEIECTBOM;  CIIOCOOCH
AQHAJM3UPOBATH JIOTMUECKHE IICTIOYKH «CTPOCHHE-CBOMCTBA-TIPUMEHEHUE
HEOPraHUYECKUX BEHIECTBY.

IIponBuHYTHI YPOBEHb
KOMIICTCHIIHM
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YK-1

OIIK-1

MOXKET npeoGpa3OBaTL 1 UHTCPHOPECTUPOBATDH I/IH(l)OpMaLII/IIO; YMECT ONMCATh,
O6’b}ICHI/ITB, OIIPEACTIUTE MIPU3HAKU HCOPIraHNYCCKUX COCHHHCHHﬁ; BJIaJICCT
HaBBIKaMH pa6OTLI IpU MPOBCACHUN XUMUYCCKUX IKCIICPUMCHTOB I10
HUCCIICAOBAHNIO XUMHYCCKHX CBOMCTB BCIICCTB, HCKOTOPBIMU METOAaAMU
pacqéTa Ppas3INYHbIX XUMHYCCKHUX BEIIMYUH.

3HAaeT HEOPraHWYECKHE BEIeCTBA, BCTPEYAIOLIUecs B NPUPOJE, U UX POJib B
OKpy>Karollei cpene; MpeacTaBisieT CTENeHb TOKCUYHOCTH HEOPraHUYeCKUX
COEJIMHEHMH, WX JEHCTBHE Ha JUBBIE OpPraHU3Mbl, MOXET NPEUIOKHUTH
METOA  OmNpeAeieHUus  (QU3MKO-XUMHYECKHMX  CBOMCTB  3aJaHHOTO
HEOPraHMYeCKOro BEeLIEeCTRa.

Bbicokuii ypoBeHb
KOMIIETCHIINH:
YK-1

MOXKET BI)I6I/IpaTI) " UCIOJIBb30BaTh UJCHU B HOBBIX, HC3HAKOMBIX CUTYyalUAX

OIIK-1

WIK C HOBBIM IIOAXOIOM; YMEET IPOBECTH XUMHMYECKUH OSKCIEPHMEHT,
BBISIBUTH Pa3MyUsl MEXKIY BEIIECTBAMHU M PEAKIMsIMU; BiaJeeT HaBBIKAMU
paboThl MpH MPOBEACHUN XUMHUYECKHX JKCIIEPUMEHTOB IO HMCCIEIOBAHHIO
XMMUYECKHUX CBOWCTB BELIECTB; COBPEMEHHBIMH METOJAAMU PETUCTPALMU U
pacuéra pazIMYHBIX XHMHUYECKHX BEIHYMH U1 00pabOTKHM pEe3ysbTaToB
XUMHUYECKOr0 dKCIIEpHUMEHTA.

o0JajiaeT 3HaHUSIMU O MPHPOIAHBIX UCTOYHHKAX HEOPTraHUYECKUX BEIICCTB U
HUX panuoOHaJIbHOM HCIOJIb30BAHUMH, YMEET HMCIIOJIb30BaTh 3HAHUC CBOMCTB
HEOPraHn4CCKUX COG):[I/IHCHI/Iﬁ U MaTcpuaioB Ha UX OCHOBC JId PCHICHUA
3aja4 MpodecCHOHaTBLHOMN JSSITEIBHOCTH; BIIAJCET METOaMU OOHAPYKEHHSI
nu I/II[eHTI/Iq)I/IKaHI/H/I HCOPraHM4YCCKUX BCIIECCTB B IMMPUPOJAHBIX U TCXHUYCCKUX
oOpa3siax.

J71s1 OLIeHKW 3HaHWM, YMEHUN, HABBIKOB U (MJIHM) ONBITA JIEATEILHOCTH, XapaKTePU3YIOIINUX
sTansl (GOPMUPOBAHMS KOMIIETEHIUH B mpoliecce ocBoeHus AucuuIiuibl b.1.1.9 «O0mas u
HEOPraHWYECKasi XUMHUsI», TPOBOJIUTCS MPOMEXKYTOUHASI aTTECTALIUSI B BUJIE 3a4eTa M K3aMEHa.
[Tpouienypa oneHMBaHUS 3HAHUHM, YMEHU, HaBBIKOB 10 auctuminHe b.1.1.9 «O6mmas u
HEOpPTraHWYECKasi XUMHUsI» BKITFOYAET BBIMOJHEHNE KOHTPOJIbHBIX, TA0OPATOPHBIX padoT,
CaMOCTOSITENIbHOM pabOThI, TECTOBBIX 33/IaHUI Ha 3a4eTe U dk3ameHe. JlabopaTtopHbie paboThI
CUMTAIOTCS BBHITTOJIHEHHBIMU B CITy4ae MPEAOCTABIICHHS B KOHIIE 3aHITHS OTYeTa (MPOTOKOJIA),
BKITIOUAIOIIETO TEMY, X0/ paboThl, COOTBETCTBYIOIINE PACYETHI, ypAaBHEHUS PEaKIIMii U BHIBOJIOB
o padore. llIkana olleHMBaHUS — «3aUTEHO / HE 3aYTEHO». «3aYTEHOY 3a TAOOPATOPHYIO padoTy
CTaBUTCS B cllydae, €CIIM OHA MOJHOCTHIO MPABUIIBHO BBIMOIHEHA, TPU ATOM 00y4YaromuMcs
MOKa3aHO CBOOOJHOE BIIaJIEHUE MaTEpHAJIOM 1o auctuiuinae. «He 3auTeHoy cTaBUTCS B cllydae,
ecnu paboTa pelieHa HempaBUIbHO, TOT/Ia OHA BO3BpAILlaeTCs CTYACHTY Ha 10pabOTKy U 3aTEM
BHOBB CJIaéTCs Ha MIPOBEPKY MpernoaBaTeto. B koHIle 1-ro ceMecTpa CTyIEHT CaeT 3a4eT B
BU/JI€ KOMITBIOTEPHOTO TeCTUPOBaHUs. OLIEeHUBAaHUE TECTOBBIX 33JJaHUI MPOBOJUTCS 110
MIPUHITUITY «3a4TEHO» / «HE 3a4TeHO». B KauecTBe KpUTepreB OIEHUBAHMS HCTIOIB3YyeTCs
KOJIMYECTBO MPaBUIbHBIX OTBETOB. llIkana ounenuBanus cienyromas. OueHKa «3a4TeHO»
CTaBUTCS, €CIIU CTYJEHT IOCTaTOYHO BJIAJEET MAaTEPHAIIOM, JIa€T MPABUIIbLHBIA OTBET Ha 35-
100% TecToBBIX 3a1aHUIA.

[Ipu omeHke «HE 3a4TE€HO» CTYAEHT HE MPEACTABISAET JOCTATOYHO YOEAUTEIBHBIX
3HAHUH, HE BJIaJIEET MaTepUaAJIOM — OTBEYAeT MeHee ueM Ha 35 % TeCTOBBIX 3aJJaHUM.

CamocrosiTennpHass paboTa CUYMTAETCS BBITIOJHEHHOW B Clydae pPEIIeHUS KOHTPOJBbHOU
pabotel. K 3aueTy u 3K3aMeHy MO JUCHUIUIMHE CTYACHTHI JOMYCKAIOTCS MPHU MPEIOCTaBICHUN
OTYETOB 10 JIJAOOPATOPHBIM 3aHSATHUSAM M BBIMTOJTHEHUU KOHTPOJIBHOM pabOTHI.

DK3aMeH MNPOBOAUTCS B BHJIE€ KOMIbIOTEpHOro TtecThupoBanus. Illkana oneHUBaHUA
cinenyromas. OneHKka «OTJIUYHO» CTaBUTCS, €CIIM CTYACHT JaeT TPAMOTHBIH M OOOCHOBAHHBIN
OTBET IO CYUIECTBY MOCTABJIEHHBIX BOIIPOCOB, BIaJCET MaTEPUAIIOM B MOJHON Mepe — OTBEYAET
npaBuiibHO Ha 80-100% TecTOBBIX 3aJaHUH.
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[Ipu omeHKE «XOPOII0» CTYASHT IOKa3bIBae€T TIYyOOKHE 3HAHHS IO IMOCTABJICHHBIM
BOIpOCaM, BJIAACET MaTepUajIoM JOCTATOYHO — OTBEYAeT MpaBUIbHO Ha 60-79% TECTOBBIX
3aJaHHM.

[Ipy olieHKE «yd0BJIETBOPUTENBbHO» CTYJICHT HE JAaeT IOJHOTO HMCYEPIBIBAIOIIETO
OTBETa Ha IOCTABJIEHHBIE BOMPOCHI, JOMYCKAECT OTJAEIbHbIE HETOYHOCTH M MOTPEUIHOCTH MpHU
TPAaKTOBKE MaTepuaia (BlaJeeT MaTepHaoM HEeIOCTaTOYHO) — OTBEYaeT MmpaBmiIbHO Ha 35-59%
TECTOBBIX 3aJaHUMN.

[Ipu oleHKe «HEYyIOBJETBOPUTEIBLHO» CTYJCHT HE MPEICTABISET JIOCTAaTOYHO
yOeIuTENbHbIX 3HAHUM, HE BJIaJieeT Y4EOHBIM MaTepuajioM — OTBe4aeT MeHee 4eM Ha 35 %
TECTOBBIX 3aJIaHHI.

Ilpumeps munogvix KOHMPONLHBIX 3A0AHUI 0714 NPOGEOCHUA MEKYULe20 KOHMPOIA U
NPOMENHCYMOYHOU aAmmecmayuu no UMO2AM O0CE0€HUA OUCUUNIUHbL, d MAaKyice O
KOHMPONA CAMOCHOAMENbHOU padomuvl 00yyarouiezocsi no OmoeabHbIM  pPa3oenam
OUCUUNJIUH.

Ipumepwl sK3ameHayuoOHHbIX OUIEMO8
Buaer 1

- Ilpu cxuranum Sr amomuHusg oOpasyercs 9,44r okcupa. Onpenenutb SKBUBAIEHT U
9KBHUBAJICHTHYIO MacCy aJFOMUHHSL.

- OgHUM U3 CIOCOO0B TPOMBIIIUICHHOTO TIOTYYSHUS BOJIOPO/IA SBIISETCS B3aUMOJICHCTBHC
MmeTana ¢ BoasHbIM napom: CHy(r) + HO(r)= CO(r)+ 3Hy(r). Paccunraiite AH®, AS° u AG°
9TOW PEAKIUH U PEIINTE, OyIeT JIM OHA MMPOTEKATh MIPH CTAHAAPTHBIX YCIOBHSIX.

- Bo ckonbko pa3 yBenuuutcs ckopoctb peakuun COry + Clyry <> COCly, eciti KoHLIGHTpaIys
UCXOJHBIX BEILIECTB YBEIUUUTH B 3 paza?

Bujer 2

- Kakue okcuibl 1 BOZOPOIHBIE COSTUHEHHS MOXKET 00pa30BaTh JIEMEHT, BAJICHTHBIC
SJICKTPOHBI KOTOPOI'0 OIIMCBIBAKOTCA Ha60p0M KBAHTOBBIX YHCCII:

n=4 =0 m=0 m=+1/2;-1/2

n=4 I=1 m=-1 me=+1/2;-1/2

n=4 =1 m=0 ms=+1/2

n=4 I=1 m=1 mg=+1/2

- [Tonb3ysce npaBunom ['yHa, pacripeneanTe 37IeKTPOHBI IO OpOUTAISIM, OTBEYAIOIINM
HU3IIEMY YHEPTreTUYECKOMY COCTOSIHUIO aTOMOB: MapraHiia, a30Ta, KUCI0pOo/1a, KpeMHHS,
KoOarnbTa.

- Kaxkoit u3 anemenToB ob6nagaet OonbiumM 3HadeHuEM ODO: MBIIIBSIK WK OpOM, cepa UiTu
temtyp? Ilouemy?

- CocTaBUTh 3JEKTPOHHYIO (POPMYITY U ONPEAEIUTh MOPSIKOBBINA HOMep d-351eMeHTa S-nieproia
4-oi1 rpynmel. Kakyro BBICIIYIO CTENEHb OKHCIECHUS MOXKET MPOSBIATH 3TOT d1eMeHT? [Touemy?

Buier 3

- Ompenenute TUN THOpUAM3AIMH OpOUTANEl EHTPAJbHOTO aroMa B CIEAYIONIUX YacTHIAX,
HA30BUTE W M300pa3WTE TeOMETpHUECKYIO (opMy ITHX dacTuil. Onpenenre KpaTHOCTh CBS3H U
COCTOSTHUE HACHIIAEMOCTH LIEHTPAIBLHOTO aToMa.

AlBr3, SnCly, BCls, PCls, BeBr,, Gals.

- Bce nu BaneHTHBIE BO3MOXKHOCTH aTOMOB HCIOJNBH30BaHbl B COCTUHEHUSX C TOYKUA 3PECHUS
YVUEHUS 0 XUMUYECKOU CBSI3M B clieayromux coenuaeHusx: |, CHy, NF3, O5?

- CocraBbTe PHepreTHueckyro aumarpammy MO 17 9acTUIl U ONpPENeinTe MOPSIOK CBS3H B
uux:Cly, Aly, Ko.

bujer 4
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- K pactBopam kaxxaoro u3 Bemects: H,S, CuCl,, Al(OH)3, HCI npununu u30bIToK THIpOKCHAA
HaTpus. HanmumuTe MOJIEKYJISpHBIE W WOHHO-MOJICKYJSPHBIC YPAaBHCHHUS COOTBETCTBYIOIIMX
peaKuui.

- CocraBbTe MOJEKYJISIpHbIE W HMOHHBIC YypaBHeHHs ruapoamsa coneii: Fe(NOs),, FeCls,
Ca(CH3COO0),.

- K 25 e’ pacTBOpa CEpHOM KUCIOTHI ¢ MaccoBoit mosei 0,96 (p= 1,84 F/CM3) npubasuau 100
cm® Bozbl. Paccunraiite MacCOBYIO JIOJIFO HOBOTO PacTBOpPa U MOJIIPHYIO KOHIICHTPAIIMIO, €CITN
ero p=1,23 r/em’.

- CocraBbTe KOOPAWHAIMOHHBIE (OPMYJIBI CICAYIOIIUX COSAMHEHUU KOOambTa, eCIH
KOOPJAWHAIIMOHHOE YHCIIO Co®* paBao 6: CO(NOy)z» 3KNO;; Co(NO;)3*KNOz» 2NHj3;
CoCl3*6NH;. Hanummre ypaBHEHUS MX TUCCOIHAIIMH B PACTBOPE.

Bbuaer 5

- Kak u3MeHSI0TCS OKHCITUTENLHBIC CBOMCTBA TaJIOTCHOB C YBEIMYCHUEM TOPSAKOBOTO HOMepa?
[Touemy?
- Ocy1iecTBUTE MPEBpaIICHHE:
NaCl — HCI — Cl, — KCIOs.
CocTaBbTe YpaBHEHHS BCEX PEAKIIHH, YKAKUTE OKUCITUTEIh M BOCCTAHOBHUTEII.
- ITouemy mnst monydenuss HCl u HI ucnone3yrorest pasnudnbie crocodbr? OTBET MOATBEPANUTE
YPAaBHEHUSMH PEAKIIUA.
- Kak oOHapyxuth Opomua u noaua nousl B cmecu Cl, Br7, I'?

Bujer 6

- Ilepokcua Bomopona. Ctpoenne. OKHCIUTENHLHO-BOCCTAHOBUTEIBHBIC CBOMCTBA. [IpuBeauTe
YpaBHEHHUSI PEaKIIHIA.
- KakoBa (yHKIMS B OKHCIUTEIIBEHO-BOCCTAHOBUTEIBHBIX peakmusx SO, U cynb(uros.
CocTaBUTh YpaBHEHUS pEaKIUii, MPOUCXOIIIIUX pH ponyckanun SO, depes pactBopbl a)H,S
0)K,Cr,07 B kucIoii cpene.
- CocTaBUTh ypaBHEHUS peaKIIHii

Mg + H,SOy4(kon11) =

Zn + H,S0O4 (pa3d)=

buaer 7

- JInig KakuX COeIMHEHMH XpoMa XapaKTepHbl OKHCIUTENbHbIE cBoicTBa? [IpuBeauTe nmpumepsl
peaKuui.
- CoCcTaBHUTh ypaBHEHUS peaKInit

CrCl3+Br,+NaOH—

CrCl3+H,0,+NaOH—
- Kak nonyunts coenunenus mapranua (1V) us coenunenuit ¢ 6osee BHICOKOH U Oosiee HU3KOM
CTETICHBIO OKHCIICHHUSI.
- OcymiecTBUTh MPEBPAIICHUS:

KMnO;—MnSO;—MnO,—MnCl,—Mn(OH),

TecToBbIE 3aJaHUA IO JTUCHUILJIAHE

TecroBble 3amaHust Uil 3adera pasMmemieHsl Ha  cailte  HMOC  uHCTHTYyTa
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=175&tip=12

Bomnpocsl qu1s 3a4era

1. AtomHO-MONEKyIsipHOE yaeHHe. OCHOBHBIC 3aKOHBI XUMUHU.

3aKOH COXpaHEHHsS MacChl, 3aKOH SKBHUBAJICHTOB, 3aKOH KpATHBIX OTHOIIECHWM, 3aKOH
MOCTOSTHCTBA COCTaBa. 3aKOH ABOTAJPO U CJIEACTBUS U3 HETO.

2.IloHsTHS S5KBUBAJICHT, SKBUBAJIEHTHAsI Macca, METO/Ibl ONPEIEICHHUS SKBUBAJICHTHBIX Macc.
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3.21eMeHTBl XUMHUYECKOW TePMOANHAMUKHI. DHTAIBIN, SHTPONH, cBOOOAHas sHeprus [ ub60ca
IIPU XUMUYECKHUX peakiusax. CaMOnpon3BOJIbHBIE M HECAMOIIPOU3BOJIBHBIE MIPOLIECCHI.
4.CKOpOCTh XUMUYECKUX PEAKIIMI U 3aKOH JEHCTBYIOLIMX MAacC — OCHOBHOM 3aKOH XMMHYECKOM
KMHETUKH. BiausiHue teMreparypbl Ha CKOPOCTh XMMHUYECKHUX PEAKIIHAM.

5. Xumnueckoe paBHoBecue, npunuun Jle larense. BnusHue pa3nuyHbiX (PaKTOpoB Ha
XUMHYECKOE PAaBHOBECHE.

6.3aaum 1o TEME.

7.CTpoeHue BenlecTBa.

8.Crpoenne aroma. KBanroBeie uncina. IlpuHuun Ilaynu. IlpuHnun MuHMMyMa SHEpruw,
npaswiio Kneukosckoro, npasuino XyHna.

9.Ctpykrypa nepuoanueckoi cucremsl anemeHToB (I1CD) JI.U. Menneneesa. [lepuoanunocTs B
W3MEHEHUU CBOMCTB 3JIEMEHTOB. 3HaYCHHE NIEPHUOJUYECKOI0 3aKOHA.

10.Xumunueckast cBA3b U CTpoeHHUE MOJEKYJI. OCHOBHBIE MTOJIOKEHUSI METOJIa BAJICHTHBIX CBSI3€i
(MBC). CgoiicTBa CBSI3U: DJHEPrus, JIWHA, KPATHOCTh, HACHIIIAEMOCTh, TOJAPHOCTh
NOJSIPU3YeMOCTh. [ 'mmore3a ruOpHIM3alMl  aTOMHBIX OpOWTanel, THIoTe3a MOJHON
ruOpuuzanuu ['nmiecnu, reomerpuueckas popma MOJIEKYII.

11.MeToa MONEKYIApHBIX OpOUTaIel Kak TMHEHHONH KOMOMHAIIMY aTOMHBIX OpOUTaIIe.
12.3agaun mo Teme.

13.PacTBOpBI, IpUYMHBI UX O0Opa30BaHUs, 3aKOHbI PAacTBOPUMOCTH. CrocoObl BbIpAXKEHUS
KOHIIGHTpaluu pacTBOpoB. Pemenue 3agau. Jluccouuanusi CUIbHBIX U CIAOBIX 3JIEKTPOJIUTOB.
HonHoe npou3BeieHNE BOIbl, BOJAOPOAHBIN OKA3aTENb.

14.I'maponus, TUNBI TMAPOJIM3a, CTENEHb M KOHCTAHTa ruaposnza. PakTopsl, BIHAIOIIAE HA
ruaponns. CryneHuatelii ruaposu3. IlpakTuueckoe 3HadeHue ruaponusa. KommekcHbie
COCIMHEHMUS.

15.Koopaunauronnas teopust Bepuepa. CtpoeHue koMIieKCHbIX coeauHeHnid. Homenkiatypa
komruiekcHbIX coeauHenuit (KC). Kmaccupukaums KC. Hucconmamus KC B pactBopax.
Koncranra Hectoiikoctu. 3nauenue KC.

16.0xucnutensHo—BoccTaHoButenbHble peakuuu (OBP). CocraBnenue ypaBuenuit OBP
METOJIOM 3JIEKTPOHHOTO OanaHca. BajkHelIrie OKUCIUTENN U BOCCTAHOBUTENN U HaIlpaBlIEHUE
OBP. BnusiHue cpensl Ha xapakrep nporekanus OBP.

17.OCHOBBI AJIEKTPOXUMUU. DIEKTPOAHBIE TOTEHIIUAIBI METAJIIIOB U (PAKTOPHI, BIUSIIOLINE HA UX
BennunHy. [loHsTHE O cTaHAapTHBIX NoTeHUUanax. [anbBaHuueckue dneMeHThl. OJJIC
raJIbBAHUYECKUX 3JIEMEHTOB. DJIEKTPOXUMUYECKUI psJl HapspkeHUu MmeTtaiuioB. [IpakTtuueckoe
MCII0JIb30BAaHUE TaJIbBAHUYECKHUX YJIEMEHTOB.

18.01exTponu3 paciuiaBoB M pacTBOPOB AJIEKTPOJIUTOB. KaTtoaHble U aHOJHBIE MPOIECCHI MPU
AIIEKTPOJIN3E.

19.Koppo3sus meramio. CriocoObl 3a1IUTEl OT KOPPO3HUH.

Bomnpocs! qus 3xk3amMeHna

1. p - anemenTsl cenpmont rpymisl [ICO Menzaeneena.

OO01mast XxapakTepUCTHKa 3JIEMEHTOB. PacripocTpaHeHHOCTh M HaXoKJeHue B npupoze. [Ipoctsie
BElIeCTBa, MX (U3NYeCKue W XuMudeckue cBoiicTBa. CoelMHEHUs TajloreHOB B CTENEHHU
okucieHusa -1. KucinoponHble COE€IUHEHMS TallOT€HOB B CTENEHAX OKUCIeHus +7,+5,+3,+1.
W3meHeHne HuX OKHUCIUTEIbHOM AaKTUBHOCTM M KHUCIOTHBIX CBOMCTB. IIpumeHeHue B
IPOMBIIIJIEHHOCTH.

2. p - anemenThl mectol rpynmnsl [ICO Menneneena.

OO0mrast xapakTepuCTHKa 3JIEMEHTOB. PacripocTpaHeHHOCTh U HaXoXJaeHue B mpupoze. IIpocteie
BeIEeCTBA (KUCIOPO, cepa), ux (Pu3nueckue W XuMuueckue cBorcTBa. O30H, €ro CBOWCTBA,
nosyueHue, npumenenue. Ilepokcuel, poias B OBP.

CoenunHeHus cepbl B CTENIEHU OKUCIICHUS -2, TTosTyueHue, posib B OBP, npumenenue.
CoennHeHns cepbl B CTENIEHN OKUCIIEHUs 1 4, nonydenue, posib B OBP, npumenenue.
CoenuHeHus cepbl B CTENIEHU OKUCIEHUS 16, monydenue, posib B OBP, npumenenue.
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B3anMozeicTBre cepHOM KUCIOTHI C METAJZIAMU U HEMETAJIAMH.

3. d- anemeHTHI ceibMOi U 1ecToi rpymm [1CD.

OO6m1as xapakTepuCTUKA JIEMEHTOB. PacripocTpaHeHHOCTh U HaxoxAeHue B ipupoje. [Ipoctsie
BellecTBa, MX (uU3MYECKWe U XUMHUYecKue cBoicTBa. CoequHEHMs] MapraHia B CTEHEHSX
okucnenus +2, +4,+6,+7. Poas B OBP, cBoiicTBa, npuMeHeHUE.

CoenuHeHuss Xpoma B CTeneHsx okucienus +2,+3,+6. CpoiictBa, mnoseaeHue B OBP,
MIpUMEHEHUE.

4. p - aneMeHThI nsITOM Tpynibl [ICO.

OO01mmas xapakKTepUCTHKA JIEMEHTOB. PacipocTpaHeHHOCTh U HaXOXAeHUEe B mpupoe. [Ipocteie
BellecTBa, MX (U3MYECKHEe M XHMHUYecKHe cBoicTBa. Aimiorponus docdopa. AMMuUaK u
TUIPOKCUJ] aMMOHHS, TIOJYyYEHHE B MPOMBINUICHHOCTH, (PU3MUECKHE U XUMHUYECKHE CBOICTBA,
npuMeHeHnue. KucnopoaHele coeMHEHUs a30Ta, CBOWcCTBa, nmoBeneHue B OBP, mpumenenwue.
A30THas KUCJI0Ta, B3aUMOJICHCTBUE C METAJJIAMU U HEMETaJUIaMH.

Coenunenus ¢ocdopa c BogopomoMm. Kucnopogusie coeaunenust ¢ocdopa. CoiicTBa.
IIpumeHeHue.

5. p — anmeMeHTHl yeTBepToii rpymmsl [1CD

OO0m1as xapakTepuCTUKa JIEMEHTOB. PacnpocTpaHeHHOCTh U HaxoxaAeHue B ipupoje. [IpocTrie
BellecTBa, UX (U3NYECKHME U XMMHUYECKHE CBOMCTBA. Yriepon u ero coeauHenus. KapOuabl,
Kiaccudukanuys, npuMmenenue. Kpemuunii u ero coenuaenus. [I[puMeHeHre B TPOMBIIIIIICHHOCTH.
6. p — anemeHTsl TpeThel rpynnsl [ICO.

bop u ero coenunenus. [lonyuenne, CBONCTBA, IpUMEHEHNE. bOpHAs KUCIIOTHI U €€ COJIN.
AmoMuHuR. AMQOTEpHBIN XapakTep aJloMUHUS U ero coenuHeHuid. CBoiictBa. [Ipumenenue.

7. XuMUs $-3JIEMEHTOB.

[[{eouHblEe M 1IETOYHO-3€MENIbHBIE METAJLIbI, MOJYYEHUE, CBOMCTBA, NMpUuMeHeHne. OKCuabl U
TUAPOKCHUIBI MeTaILIOB. MIX cBOMCTBA.

TecToBble 3aJaHUA M0 JUCIHHUILINHE

IIpumepul 3a0anuti 015 NPOBEOEHUsL NPOMENHCYMOUHOU AMMeCMAayu No UMo2am 0C8OEHUs.
OUCYUNTUHBL (IK3AMEH)

- Meronom »3nekTpoHHOro OajaHca paccTaBUTh KOIPQPUIMEHTH B YpaBHEHUM PEAKIUH
KI+H202+H2S04=1,+K3,S0O4+H,0, koadduiiueHT nepea BoCCTaHOBUTENIEM PaBEH:

- 3akonunte ypaBHeHue peaknuu Ca+HNOjz(pa30)=..., MeTOmIOM 3JIEKTPOHHOTrO OagaHca
nonoeputre Ko3((UIMEHTH, YKaXUTEe CyMMY KO3(G(UIIMEHTOB B MpaBOM YacCTH ypaBHEHUS
peaximn

- Meronom »sieKTpoHHOro OanaHca paccTaBbTe KOX(QQUIMEHThl B YpaBHEHHM pPEaKLUU
P+HNO3(pa36)+H,0=H3PO4+NO wu ykaxute cymMmmy KoOIh(OHUIMCHTOB B JIEBOH 4YaCTH
ypaBHEHHUS.

Ouenka ypoBHsi ¢chopMHPOBAHHOCTH NMPO(PecCHOHAIBLHOI KOMIIETeHIIUH

» IlpodeccuonanpHas koMnereHIHs OyIeT cyuTaThcs CHOPMHUPOBAHHON Ha MOPO208OM
YpOBHE MpU HAIUYUU MPAaBUIBHBIX OTBETOB MO TecTaM oT 35 110 59%.

» TlpodeccrnonambHas KOMITETEHITUS OYyAET CYUTATHCS CHOPMHUPOBAHHOW HA HPOOGUHYHIOM
YPOBHE IIPU HAJIMYMHU MPABUIIBHBIX OTBETOB 10 TectaM oT 60% 10 79%.

» IIpodeccuonanbHas KOMIIETEHIUS OyET CYUTATHCS CPOPMUPOBAHHON HA 8bICOKOM YPOBHE
IIpY HaJIMYWU IPAaBUIBHBIX 0TBETOB 10 TecTaMm 80% u Goee.

[Ipu »osToM »5K3aMeH HeoOXoauM, JIMOO JUIs TOATBEPXKIACHHS YPOBHS  OLICHKH
c(OpMUPOBAHHOCTH TNPO(PECCHOHAIBHON KOMIIETEHIIMU MO TecTaM, JHOO TaeT BO3MOXHOCTh
MOBBIIIIEHUS OLIEHKH YPOBHS c(hOPMUPOBAHHOCTH MPOPECCHOHATLHON KOMITETEHIINH.

14. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

B cootBerctBuu ¢ TpedoBanusmMu @PI'OC BO nmo HamnpaBieHUIO MOATOTOBKH peain3anus
KOMIIETEHTHOCTHOTO IIOJX0/a IpelyCMaTpUBaeT MCIOJIb30BaHUE B Y4eOHOM Ipolecce
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AaKTUBHBIX M WHTEPAKTHUBHBIX (OPM B COYCTAHWU C BHEAYIUTOPHOH pabOTOW C IIEeNbIO
dbopMHUpOBaHUS B pa3BUTHS TPOPECCHOHAIBHBIX HABBIKOB 00 YJarOIIETOCS.

Tema 3aHaTHs Bun 3anstus WurtepakTuBHas Gpopma
1. Crtpoenue atoma Jlexknus Meton poOJIEMHOTO
2. CBoiicTBa  KOBaJICHTHOMU W3JI0KEHUS -
XUMUYECKOU CBS3U CTUMYJIMPOBAHUE CTYJIEHTOB
3. OKHCITUTENBHO- K CaMOCTOSITEJIbHOMY TOUCKY
BOCCTAHOBUTEJIbHBIE PEAKLIUU 3HaHWH, HEOOXOAMMBIX IS
4. T'maponus coneit pemenus KOHKPETHOM
5. DIEKTPOXUMHUUYECKHUE poOIeMbl

CBOMCTBa METAJIIIOB

6. 'anoreHoBOIOPO/IBI,
cBoiicTBa, poias B OBP

7. CoenuHEeHHS  CE€phl B
CTCIICH OKHCIICHHS +4,
cBoiicTBa, posib B OBP

8. A30T M ero CoeIMHCHHS

9. llemoynpie W IIEIOYHO-
3eMeJIbHBIC METAJLIBI

1. Pemenne  3amau  Ha | [IpakTHyeckoe 3aHsATHE Keiic-meron - OLIEHKa
HKBUBAJICHT " 3aKOH MPEUIOKEHHBIX aJITOPUTMOB U
SKBUBAJICHTOB BBIOOp JIy4IIET0 B KOHTEKCTE

2. Crioco0b1 BBIPAXKCHUS [IOCTABJIEHHOM MTPOOIIEMBI.
KOHLIEHTPALlM  PacTBOPOB.

Pewenne 3a1a4 Ha

KOHIIEHTPAIUIO PACTBOPOB

3. Ctpoenue atoma

4. Metoabl cocTaBieHUS U
ypaBuuBanusi OBP

B pamkax y4eOHOrO Kypca NMpenycMOTpPEHBI JIEKIMOHHBIE 3aHSATHS C HCIIOJb30BaHUEM
Ipe3eHTalMH, BBIMOIHEHHBIX B penaktope Microsoft Office Power Point 2010 mo Bcem Temam
(100 %). (ITporpammuoe obecnieuerue: Microsoft Office Power Point 2010).

Takum o0pa3zom, oOyueHHEe BeleTCsl C KaK MOMOIIBI0 TPAaTULMOHHBIX - IAaCCHBHBIX
METO/IOB - YTEHHUE JICKIMH, TMpPOBEIEHUE MPAKTHYECKNX M JaOOpaTOPHBIX 3aHATHH, TaK M
aKTUBHBIX, B TOM YHCJI€ MHTEPAKTHBHBIX, OOJIbIIE MPEANOaralllux JeMOKPAaTHUECKUI CTHIIb,
OCHOBaHHBIM Ha CyOBEKT-CYOBEKTHBIX OTHOILIEHHUSAX MEXAY €ro ydyacTHUKaMu (00ydaroliuM U
oOyuatomumucs). [Ipy ureHrr NpoOIEeMHBIX JEKIMHA U MPOBEICHUH MPAKTUUECKUX 3aHATUH C
pa3d0poM KOHKPETHBIX CHUTYallii 00pa30BaTENbHBIA MPOIECC MPOTEKAeT TaAKMM O0pa3oM, 4To
IPaKTUYECKH BCE 00YUAIOIIMECS OKA3bIBAIOTCS BOBICUEHHBIMHU B IPOLIECC MTO3HAHMS.

[Ipn »TOM cneayeT yduThIBaTh, YTO KeWc-MeTON B OoOjblIeld Mepe CHOCOOCTBYIOT
(OpMHPOBAHUIO TAKMX KOMIIETCHIMH, KaK YMEHHUS BBIICIATH NMPOOJIEMY M HAaXOAWUThH MYTH €€
pelIeHHsI, OIEHUBATh COOCTBEHHYIO NI TEIbHOCTh, OTBETCTBEHHOCTD.

Takue 3aHATHA, B COYETAaHHMHM C BHEAYAMTOPHOW CaMOCTOSITEIbHON pabOTOM, IOJIKHBI
(dbopmMHpoBaTh U pa3BUBaTh MPO(ecCHOHANTBHBIE HABBIKA 00yYaroIIerocs.

15. HEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHMUSA IS
OBYYAIOIIUXCS TO JUCHUIITINHE

(no3uyuu pazoena Hymepylomca CK603HOU Hymepayueil U Ha HUX OCYUyeCmeIaIomcs
ccoliku u3 5-13 pazoenos)
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1. I'muaka H.JL. O6mas xumus: yaue6noe nocobue / H.JI. I'munka - M.: KHOPYC, 2010. — 752 c.
KonnyecTBo 3x3eMIuIspoB — 22.

2. I'muaka H.JL. 3agauu u ynpaxHenus no obmieit xumuu / H.JL. T'maaka — M.: KHOPVYC, 2012
— 240 c. KonuecTBo 3K3eMILTIPOB — 32.

3. IIpecc, . A. OcHoBsl 00mIelt xumuu: yaeoHoe mocodue / U. A. Tlpecc. — 4-e u3n. — CaHKT-
[lerepoypr : XUMU3AAT, 2020. — 352 c. — ISBN 078-5-93808-344-9. — Tekcr :
AJIEKTPOHHBIA // DnexkTpoHHO-OMOmmoTeunas cucremMa [PR BOOKS : [caiir]. — URL:
http://www.iprbookshop.ru/97819.html (mara o6pamenus: 05.05.2021). — Pexum mpocryma
http://www.iprbookshop.ru/97819

4. bapkosckuii E.B. O0mas xumus [DneKTpoHHBIM pecypc]: ydueOHoe mocobue/ bapkoBckuit
E.B., TkaueB C.B., Ilerpymenko JI.I'.— DaekTpoH. TeKCTOBBIC TaHHBIC.— MUHCK: Boimsiimas
mkoia, 2013.— 641 c— Pexum pgocryma: http://www.iprbookshop.ru/35509 .— DBC
«IPRbooksy, mo mapouto.

5. Crace H.®. CnpaBouHuk mo oOmield W HEOPraHWYECKONM XMMHH [DJIEKTPOHHBIN pecypc]:
yueOHOe mocobme / Crace H.D. — DnekTpoH. TeKCTOBble naHHBIe. — Tomck: Tomckuit
MOJIMTEXHUYECKUN YHHUBEPCUTET, 2014. — 93 C. —  Pexum  pocryma:
http://www.iprbookshop.ru/34718. - 35C «IPRbooks».

6. Jlpo3mos, A. A. Heopranmueckas xumus : yaeOHoe mocodue / A. A. JIpo3noB. — 2-e u3g. —
Caparos : Hayunas kaura, 2019. — 158 ¢. — ISBN 978-5-9758-1753-2. — TekcT :
AIIEKTPOHHBIHN // DnekTpoHHO-OMbmMoTeuHas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/81031.html (nara oopamenus: 12.07.2021). — Pexxum nocryma:
JUISL aBTOPU3UD. N10JIb30BaTEIEN

Memoouueckue yxazanus 0151 06y4arowuxcs no 0C80EHUI OUCYUNTUHBL (MOOYIs)

7. PabyxoBa T.O. O6mas xumus. / PsOyxosa T.O.: yueOHOe nocoOue ajsi CTy/IeHTOB OYHOU U
3a04HOi (hopMm oOydeHus. - Durenbe: M3a-Bo DTU (pumman) CI'TY umenu [Narapuna H0.A.,
2018.- 48 ¢. Pexum poctymna: http://techn.sstu.ru/\WebLib/23018.pdf

8. PaOyxosa T.O. PactBopsl / PsabyxoBa T.O., Hesepnas O.I'., SlkoBneB A.B.: yueOHoe nocodue
JUIS CTYJIEHTOB OYHOH M 3a04HOM ¢dopm oOyuenus. - Durensc: U3n-so OTU (pumman) CI'TY
umenu [arapumna FO.A., 2014. - 52 c. (3 meu. n.) (apyrue) - ISBN 978-5-9905521-7-3.
KonmuectBo sx3emmisipo —2. Pexxum nocryna: http://techn.sstu.ru/WebLib/23019.pdf

9. Psabyxoa T.O. OxucnuTeabHO-BOCCTAHOBHUTENbHBIE peakiiuu pactBopax /Psbyxosa T.O.:
y4eOHOe TTocoOue sl CTYACHTOB OYHOM U 3a04HO# (popM 00yueHwus. 13m.onT.auck (CD-ROM) -
Ourensc: U3n-Bo OTU (dbunuan) CI'TY umenu [Narapuna FO.A., 2016. - DneKTpOHHBIN aHATIOT
NeYaTHOTO u3aanus. - Pexxum nocryma : http://techn.sstu.ru/WebLib/23096.pdf.

10.Ps6yxoBa T.O. Heopranudeckass Xumusi: yueOHOE 1MocoOue JyIsi BHIMOJTHEHUS JIa0OPATOPHBIX
pabot no auciuruinHe «OO0mIast U HeopraHudeckast XuMus» - DHrenbc: M3a-so OTU (punman)
CI'TY umenu larapuna F0.A., 2015 — 56 c. KonuuectBo sk3eMIuisipoB — 2. Pexxum goctyma:
http://techn.sstu.ru/WebL ib/23017.pdf

11. PabyxoBa T.O. DnexTpoXxuMuueckue npouecchl B Kypce obmieit xumun / Padyxosa T.O.,
Paxmerymuna JI.A., SxoBneB A.B., Heepuas O.I'.: yueOHOe mocoOme il BBIMOTHEHUS
71a0opaTOpHBIX padoT Mo aucuuIUinHe «O0Imas 1 HeopraHuyeckas XuMus» - JHrenbc: M3a-Bo
OTU (pumman) CI'TY umenu [arapunaa F0.A., 2016 — 44 c. KomndecTBO SK3eMILISIPOB —2.
Pexxum nmoctyna: http://techn.sstu.ru/WebLib/23391.pdf

12. Pa6yxosa T.O., Oxumea H.A. OOmas u HeopraHuveckas XUMHS: y4eOHOE MOCOOue IS
CTYJeHTOB 3a04yHOi (Gopmbl 0Oyuenus / Psdyxosa T.O. — Capatos, 2011. — 96 c¢. KonuuectBo
sk3emuisapoB — 75. http://techn.sstu.ru/WebL ib/35487.pdf



http://www.iprbookshop.ru/35509
http://www.iprbookshop.ru/34718
http://techn.sstu.ru/WebLib/23391.pdf
http://techn.sstu.ru/WebLib/35487.pdf
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HNHuTepHeT-pecypcesl

13.bubnmoreka Poccuiickoit akanemun Hayk (BAH) www.rasl.ru

14. Poccuiickas rocynapcrBernas oudnaunoreka (PI'B) www.rsl.ru

15. bubnuoteka Poccuiickoro XUMHKO-TEXHOJIOTHYecKOoro yuuBepcurera um. [[.1. Menneneena
http://muctr.ru  /Hloknmaael  AkamemMuun  HayKk  AKageMUYECKHH  HAYYHO-H3JIATEIbCKHA,
MIPOU3BOJICTBEHHO-TIONUTPAPUIECKUT W KHUTOPACIPOCTPAHUTEIbCKUN 1IeHTp Poccuiickoi
akagemMuu Hayk "M3marenbctBo "Hayka": M3Bectusi BbIcMX yueOHbIX 3aBeneHuil. Cepus:
XuMHUS ¥ XUMHUYECKas TeXHOoJIoTus VBaHOBCKUI rocyqapCTBEHHBIM XMMHKO-TEXHOJIOTHYECKUN
YHUBEPCUTET: Konnounnsrii KypHaI AxkanemMudeckuit Hay4HO-U3/1aTEIbCKUIA,
MIPOU3BOJICTBEHHO-TIONUTPAPUIECKU W KHUTOPACTIPOCTPAHUTENbCKUNA IHEeHTp Poccuiickoi
akajgemuu Hayk "M3garenscTBo /

16. bubmmoreka MI'Y um M.B. JlomonocoBa. Xumuueckuii pakynprer MI'Y www.msu.ru

17. Poccwuiickas HanmoHanbpHast oubimoteka (PHB) www. nlr.ru

18. www.ozon.ru/context/detail/id/946795/ yueOHuk mo oO1iel 1 HeOPraHUYECKONH XUMUHN

19. www.ozon.ru/context/catalog/id/1091630/ CoopHuUK 331324 U ypakHEHUH IO 00IIeH XUMUN
JUISL CTYJIEHTOB HEXMMHUYECKHMX W XHUMHUKO-TEXHOJIOTMUYECKUX CIEHHUATIbHOCTEH TEXHUYECKUX
YHUBEPCUTETOB.

HUctounuxu NOC

http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=175
O6H18.}I nu HeOpFaHI/I‘ICCKaH XUMUA

16. MaTrepuanbHO-TEXHHYECKOE o0ecneyeHHe
IlepeyeHb u onMcaHue y4eOHBIX Ay AUTOPHIL:

Jl1s mpoBeleHUs 3aHATHI JIEKIIHOHHOIO THIIA MCHOJIB3YyeTCsl YUeOHasi ayquTOpHs
(432), yKOMIUJIEKTOBaHHAs CIEUATM3UPOBAHHOM MEOENbI0 M TEXHHUYECKUMHU CpEACTBAMHU
oOyuenwus: 22 ctona, 44 cryna; pabodee MECTO IpenoaaBaTess; MapKepHas JOCKa; IMPOEKTOp
BENQ 631, pynoHHbI NPOSKIMOHHBIA 3KpaH, HOYTOyk Lenovo 560 (13/4I'6/500, wmbiiib),
MOJKITIOYEHHBIA B CEeThb C BBHIXOJOM B MHTepHET ® JoCTynmoM B HH(OpPMAIMOHHO-
obpazoBarenbuyio cpeny OTU (pumuan) CI'TY umenu [arapuna FO.A., yueOHO-HarmsgHbIe
nocoOusi, 00ecreunBaroNIie TEMaTHIECKIE MILTFOCTPAIMY TI0 padodei mporpaMMe JTUCITUTUINHBL.

[Tporpammuoe obecrneuenue: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), GoogleChrome.

J1s  npoBeneHusi J1a0OpPATOPHBIX 3aHATHH MCHOJAb3yercss ayauTopus (204,
IIOmAApo 66,2 M), YKOMIUIGKTOBAHHAS CIICHHANN3HPOBAHHON MEOENbI0 M TEXHHIECKHMH
cpeactBaMu obydeHus: 9 crosoB, 18 crysnbeB; pabouee MecTO MpernojaaBaTelsi; MapKepHas
JIOCKa; npoekrop View SONiC, pyJOHHBIA MPOCKIIMOHHBIA JKpaH, CHCTEMHBIA OJIOK
(Atom2550/41'6/500, knaBuaTypa, MbIIIb) MOAKIIOUCHHBI B CETh C BBIXOJOM B MHTepHET U
JOCTYNIOM B MH(OopManroHHo-o0pa3zoBatenbHyto cpeny OTU (¢punman) CI'TY umenu [Marapuna
10.A., y4eOHO-Hars1iHbIe TOCOOMS (BHIEO, ayAMO MaTepualibl, IUIAHIIETHI, MakeThl U T.IIL.),
o0ecrieynBarOIIMe TEMAaTHYECKAE WLIIOCTpAlMd 1Mo pabodell mporpaMMe JAHCIUTUIAHBL,
TEXHUYECKHE Bechl, MyibTHLEeHTpupyra CM-6M, OGapomerp-anepoun, nentpudyra LJIK-2,
TUTPOBAJIFHBIE YCTAHOBKH, HITATHBBI, AJIEKTPHUECKAs IUIMTKA, PEAKTHBBI, CIHHUPTOBKH, BECHI
Shinko AJH-220 CE-220, BeITsbKHOM TIKad, MOCyna XUMUYECKask CTCKIITHHAS, TUIAKATHI.

Pabouas nporpamma no aucuuminie «b.1.1.9 OGmas u Heoprauuyeckast XMMUsD» COCTaBIICHA B
COOTBeTCTBUU ¢ TpeboBanusiMu DenepanbHoro locygapcTBeHHOro 00pa30BaTENbHOTO
crangapra ¢ yderom pexkoMmennauuii [IpOIl BO mno nampaBnenuto 18.03.01 «Xumuueckas
TEXHOJIOTHS» M Y4eOHOro IUIaHa MO MNPOPMISIM MOATOTOBKH «TexXHONorus XUMHYECKUX U
HE(TEra3oBbIX IPOU3BOICTBY.


http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=175

ABTOpP(BI)

(Hesepnas O.I'.)
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