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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmyprud U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 r. Ne
3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTauTypruu i XUMUYECKHX TEXHOJIOTUI

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roy Ha 3aceqaHuu Kadeapsl MeTamTyprud ¥ XUMHYECKUX TEXHOJIOTHIA

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)
LensimMu oCBOGHMSI JUCHUIUIMHBI (MOayIs) «O0mias 1 HeopraHM4ecKast XUMUS»
SBIIAIOTCS: POP-MHUPOBAHKE Y CTYACHTOB COBPEMEHHBIX MPECTABICHUN O CTPOSHUU U

CBOMCTBaX XUMHUUYECKUX BCIICCTB, 3aKOHOMEPHOCTAX IMPOTCKAHNA XUMHUYCCKUX IIPOLECCOB,
CIIOCOOHOCTH MCITOJL30BaTh 3TH 3HAHHUSA B CBOEH HpO(bCCCHOH&J'IBHOfI JCATCIIBHOCTH.

2 MecTo qucHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/bHOH MPOrpaMMbl

Jucnunnmna O01as 1 HeopraHu4eckasi XMMUsl BXOJUT B 00513aTEJIbHYIO 4acTh
y4eOHOro I1aHa 00pa3oBaTEIbHON MPOTPaMMBbI.

Jis u3ydeHus TMCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:

Hucnurnnuna otHocutes Kk 6a3oBoit yactu (b1.B) nporpammsl BO no narnpasieHuto

no-rotoBku 18.03.01 «Xumuueckas TEXHOIOTH», TPOPHIb «XUMUYECKask TEXHOJIOTHS
IIPUPOHBIX SHEPIOHOCUTENEN U YTIIEPOAHBIX MATEPUATIOB.

VYcnemHoe ycBOeHUE MaTeprana npearnonaraeT 3HaH|e CTYZCHTaMU OCHOBHBIX
MIOJIO)KEHUH CIIEYIOIIUX IKOJIbHBIX IUCHUIUINH:

- HEOpraHUYecKas U OpraHuYecKas XuMHus;

- (pusmka;

- MaTeMaTHKa.

3uanus (yMEHUs, BJIaJICHNUs ), IOTYYCHHbIE IPU U3yYEHUU JaHHOM IUCIUTUINHBI
OyayT HEOOXOAMMBI AJIs U3YUYCHUS JUCIUILTAH/TIPAKTHK:

MuHepanorus, Kpucramuiorpadust u nerporpadus

AHanuTHYECKas XUMHUS H (PU3UKO-XUMUICCKIEC METO/IbI aHATTN3a

OO01mas XUMUYECKas TSXHOJIOT U

duszndyeckas XUMUA

Komnonmaas xuMus

IToaroroBka yrieu st KOKCOBaHUs

TexHuueckass TEPMOJIMHAMUKA U TEIUIOTEXHUKA

DUBNKO-XUMHUECKUE OCHOBBI METAJUTYPTUUECKHUX MPOIIECCOB

W3Bneyenne u nepepaboTka XMMHUUYECKUX MPOJTYKTOB KOKCOBAHHUSI

KoxkcoBanue yriei

XHUMHYECKUE PEAKTOPBI

[ToaroroBka K 3aIIyTe U 3alUTa BBITYCKHON KBATH(PUKAIMOHHON paOOThI

[ToaroToBka K ciaue u cjada rocyJapcTBEHHOTO K3aMeHa

[ToaroroBka K mpoliieaype 3alIUThl U 3aIIKUTa BBITYCKHON KBATH(PUKAITUOHHON
paboThI

[TnanupoBaHue SKCIIEPUMEHTA U MOJIETUPOBAHNE XUMHKO-TEXHOJIOTUYECKUX
MPOIIECCOB

VYyeOHo-HccaenoBaTenbekas pabora CTyAeHTa

3 Komnerenuuu ody4arouierocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS
AUCHHUILIMHBI (MOAYJIs1) ¥ IVIAHUPYeMble Pe3yJIbTAThl 00y4eHHs

B PE3YIBbTATC OCBOCHUA TUCHUIIJIMHBL (MOI[y.TISI) ((0611_[351 U HCOPraHUYCCKasA XUMUI»

06yqa101u1/11710${ JOJIKCH O6J'Ia,Z[aTL CICAYIOIUMU KOMIICTCHIIUAMM:

KO,}I HHAUKaTopa I/IH}II/IKaTOP JOCTHIKEHUS KOMIICTCHIIN

OIIK-1 Cnocoben HU3y4aTb, aHAJIU3UPOBATD, UCITOJIB30BATh MCXAaHU3MbI XUMHWYCCKUX
peaKHHﬁ, MPOUCXOAAINNX B TCXHOJIOTMYCCKUX MPOLECCAX U OKPYKAIOIIEM MHUPC,




OCHOBLIBAsICh Ha 3HAHUAX O CTPOCHUU BCIICCTBA, IIPUPOJIC XUMHYECKOM CBS3H M CBOMCTBAX
PA3JINIHBIX KJIACCOB XMMHUYCCKHUX 3JICMCHTOB, COCHHHGHHﬁ, BCIICCTB U MaTCPpUAJIOB

OIIK-1.1 Hcnons3yeT 3aKOHBI XMMUH IIPA U3YYEHUHN U aHAJIN3€ TEXHOJIOTHYECKUX
MIPOIIECCOB U MPOIIECCOB B OKPYKAIOIIEM MUPE
OIIK-1.2 Penraet TexHoIOTNYECKUE 3a0a4 C UCIIOJIL30BAaHUEM 3HAHUM O

CTPOCHHUHU BEUICCTB, IIPUPOALC XHMHYECKOM CBSI3U M CBOMCTBAX
Pa3JIMYHEBIX KJIACCOB XMMHUYCCKHUX 3JICMCHTOB, BCUICCTB U MAaTCPUAJIOB

OIIK-1.3 IIpuMeHsieT 3HaHUA O 3aKOHOMEPHOCTAX XMMUYECKUX IIPOLIECCOB IIPU
pELICHUHU TEXHOJIOTMYECKUX 3314




4. CTpykTypa, 00b€M U cofepkaHne TUCUUIIMHBI (MOTYJIs1)

OO6mias TpyA0€MKOCTh AUCHUILUIMHBI cocTaBisieT 10 3aueTHbIX enuuul 360 akaj. 4acoB, B TOM

HHUCJIIC:

— KOoHTaKkTHast padora — 180,9 akas. yacos:
—aynutopHas — 175 akaj. 4yacos;
— BHeayauTopHas — 5,9 akajl. 4acos;

— camocTosTenbHas pabora — 143,4 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

d)opMa aTTeCTaluu - 3K3aMCEH, 3a4€CT

AynutopHast % o
o KOHTakTHas paboTa E = dopma TeKyIero
=
Pasnen/ Tema 5 (B akaj. yacax) g5 Bun 5 KOHTPOJIS Kox
g 3 © | caMOCTOSITEeNBHON |  yCIIEBAGMOCTH H
JTACIUTUTAHBI ] g = . | xommeTeHIUH
3 (S paboThI TIPOMEKYTOYHOM
na6. | mpakr. [ .8 aTTecTaluu
Jlek. Z e 1
3aH. 3aH. | O &
1. 1. Pa3nen: xumudeckast
TEPMOJANHAMHKA
1.1 1.1. Tema: ¢pyHKIIIN IpoBepka
COCTOSIHUSI CHCTEMBI. Hammcanue BBEJICHHH K J1a0. OIK-1.1
BHyTpeHHss SHEPTHsI BBeNleHUs Uil | paboTe, aoMaiimHei Y
2 6 2 7 . OIIK-1.2,
cucrembl. 3akoH ['ecca. nabopatopHOn pabotsI (perieHue OITK-1.3
TepmoauHaMU4ecKue paboThI 3ana4) Komok- '
pacyeTsl. BUYM I10 TEME
1
IIposepka
BBEJICHUH K J1a0.
Brimonunenne aboTe, IOMaITHer OIlIK-1.1
1.2 1.2. Tema: DHTpONIHS . p : A '
4 6 JTIOMAIITHEH paboThI (perieHue OIlK-1.2,
cucrembl. DHeprust [ n60ca
padoThl 3aja4) OIIK-1.3
KomnnokBuym o
Teme
Hroro no pazzneny 6 6 2 13
2. 2. Pazpen: xumuieckast
KHHETHKA U XUMHWYCCKOC
paBHOBeECHE
IIposepka
2.1 2.1. Tema: ckopocTb POBCp
" BBEIICHUH K J1a0.
XHUMHYECKOH peaKium. Harmmmcanue .
®DakTopHl, BAUSIOMINE HA BBEJICHHUS IS paGore, - nomareii OIIK-1.1,
’ L 2 8 4 8 . paboThI (pemeHue OIIK-1.2,
CKOPOCTb XMMHUYECKOH 71a00paTOpHOI
3amay), OIIK-1.3
peakunu. DHeprus paboThI
1 KOJUIOKBHYM I10
AKTHUBAILlUH.
Teme
Hanucanue
2.22.2. Tema: BBCCHUS K OIIK-1.1,
KaTaJlu3aTOPbl; TOMO- U 2 4 o . OIIK-1.2,
N nabopaTtopHOU
TETEpOTreHHBIN KaTaln3 OIIK-1.3
pabote
HWroro no pasaeny 4 8 4 12
3. 3. Pa3nen: pacTBOpbI; HOHHBIE
paBHOBECHS B PacTBOPax
3.13.1. Tema: 1 2 4 2 4 Hanwucanue IIposepka OIIK-1.1,




BBCJIICHHUA K

BBEJICHHH K J1a0.
pabote, momariHeit
paboTsI (perieHue

N OIIK-1.2,
KOHILIEHTpAIHs PacTBOPOB nabopaTtopHOH 3ajau4), OIK-1.3
pabote KonrponbHas '
pabota 1o Teme
«PactBOpBED
. OIIK-1.1,
3.2 3.2 Tema: pacTBOpBI 2 4 OIK-1.2,
HE3JIEKTPOJIUTOB OIK-1.3
Hanwucanue
BBEJICHHUS JUTS
33 o pamons oererpes
3JIEKTPOJIUTHYECKAS 2 6 %ll_'lllf(llé]
JMCCOLMALINS BeinosnHeHne '
JIoMaIHen
paboThI
. 1 IIpoBepKa
coneﬁf BOJIOPO Z}[Il:ﬂﬁ 2 4 naGoﬂaTo HOM odopmreHi OIK-1.2,
» BONIOPOIL parop nabopaTtopHOn OIIK-1.3
nokazareib (pH). pabote
paboThI
IIposepka
HalMcaHue BBEJICHUS K
3.5 3.5.Tema: HOHHbIE V- fgf;’epa;"g:eoia OITK-1.1,
PaBHOBECHS B TETEPOTCHHBIX 4 8 paTop P » POBCP OIIK-1.2,
pabote, u3y4eHue BBITIOJTHEHHUS U
cHCTeMaX. OIIK-1.3
JIOTIOJTHUTEIBHOTO odopmIIeHUs
MaTepHana nabopatopHoOn
padoThI
HWroro no pazaeny 12 22 8
4. 4. Ctpoenne aToma
4.1 4.1. Tema: ocHOBHBIE KonTponpuas
MOJIO’KEHHS KBAaHTOBOM Brimonnenne pabota 1o Teme OIIK-1.1,
MEXaHUKH; TPUHLINI 2 JIOMAaIIHen «CtpoeHue aToma» OIIK-1.2,
Ieitzenbepra; ypaBHeHUE paboThI IIposepka OIIK-1.3
[Ipenunrepa. 1 JIoMariHeil paboThl
YIH, TP 2 OTIK-1.2,
KneukoBckoro; npaBuio
OIIK-1.3
I'yana; aroMHBIE OpOUTANH.
Hroro no pasuery 4
5. 5. Pazzmen: peakuuu OKUCICHUS
1 BOCCTa-HOBJICHHS B
XHUMHYECKUX IpoIeccax
Hamnucanue
BBCIICHUS JUIS npoBepKa
nabopaTtopHOit BBEJICHMUSI,
3.1 PeakuuH OKHCICHNA paboTsI BBINOJIHECHUS U OIIK-1.1,
BOCCTAHOBJIEHHUSA. THIIBI
AL, OCHOBHBIC 2 oopmIIeHUS OIIK-1.2,
peaKiu. Brinonnenue nabopaTopHO OIIK-1.3
TIOHSITHS 1 .
JIOMaITHeH pab6otsl. [TpoBepka
paboTHI JIOMalrHei paboThL.
5.2 5.1. Tema: Baxxueuime OIIK-1.1,
OKHCJIUTEIN U 2 6,1 OIIK-1.2,
BOCCTaHOBUTENHU OIIK-1.3
Hroro o pazneny 4 6,1

6. 6. Paznen:




DJICKTPOXUMHUYCCKHUEC MTPOLCCCHI

. . Nzyuenue
2'01“6:; 'Hl;?[a' Zif{g{l;oemmm MaTepHaia OTYET 1O OIIK-1.1,
Lwalt; yp . 2 2 4 JIEKIUHA 1 BBITIOJIHEHHOM OIIK-1.2,
Hepucra; ransBanndeckuit 3
ATOMOHT COCTAaBJICHHE pabore (TekcT ) OIIK-1.
’ JIOKJIaJI0B
6.2 6.2. Tema: Koppo3usi: OIlK-1.1,
BHJIbI KOPPO3UH; SIEKTPOIIN3 4 7,1 OIIK-1.2,
pacTBOpPOB U PacIlIaBOB. OIIK-1.3
HWroro no pazaeny 6 2 11,1
Hroro 3a cemectp 36 36 18 50,2 JK3aMeH
7. 7. Pa3nen: peakiuy OKUCICHUS
¥ BOCCTa-HOBJICHUS B
XHUMHYECKUX Iporeccax
Hanucanue
BBEJICHUS JUIA
7.1 7.1. Tema: BaxkHelmne na6o§gz(;glﬂon OIIK-1.1,
OKUCJIUTEIIA U 4 5 p OIIK-1.2,
BOCCTaHOBHTEIH OIIK-1.3
Brinonnenue
JOMaIHeH
paboThI
2 T o
T s oar 6 10 OTTK-1.2,
MPOIYKTOB PEAKIIIH; METOJ OIK-1.3
3JIEKTPOHHOTO OalaHca)
HWroro no pazaeny 4 6 15
8. 8. DnexTpoxuMuIecKue
MIPOIIECCHI
Hanucanue I
BBEJICHUS JUIA poBepKa 6
8.1 8.1. Tema: 31eKTpPOIHBII nabopaTopHO BBCICHIH K 11ab.
MOTEHLMal; ypaBHEHUE paboTsI pabote, nomamHei OIK-1.1,
o . 2 5 paboTsI (perieHue OIlK-1.2,
Hepncra; ransBannyeckuit
3aja4) OIlK-1.3
JJIEMEHT. BrimosaeHne
" KonTponpnas
H;ﬁggﬁfﬂ pabota no reme
8.2 8.2. Tema: xoppo3usi: OIlK-1.1,
BHJIBI KOPPO3UH; DIEKTPOIH3 5 OIlK-1.2,
PacTBOPOB H PacIIaBOB. OIlK-1.3
Hroro no pazupeny 2 5 5
9. 9. PactBopEI
Hanucanue n
BBEJICHHS JIIS posepia
naBopaTopHoi BBEJICHUH K J1a0.
9.1 9.1. Tema: KOIMITOUIHEIE a60THI pabore, pomammeii | OINK-1.1,
oo A 4 2 3 7 p paGotsi (pemenme |  OIK-1.2,
p P 3a/1a9) OIIK-1.3
Brimonnenue
. KonrtponbHas
H(;)h;ggl::jﬂ pabota no reme
Hanucanue n
BBEJICHHS IS POBEpKa
TaBopaTopEoH BBEJICHUH K J1a0.
9.2 9.2 KomruiekcHbie a00ThI pabore, - omamHei OIK-1.1,
c;)e I;IHGHI/IS 4 5 7 p paboTsl (penienue OIIK-1.2,
A 3a/1a4) OIIK-1.3
Brimonnenue K
JE—— OHTpOJIbHAS

paboTHI

pabota no reme




Hroro no paszaeny 8 | 2 8 | 14 |
10. 10. Xumust 351eMEHTOB
Hanucanue
IIposepka
BBC/ICHILT ULt BBEJICHUH K 1120
i{o'olmlzg.olmTZﬁ;e na6o§§2(T)EIHon pabore, noMalrHen OIIK-1.1,
p A 2 2 6 p paboTs! (peleHue OIIK-1.2,
XUMHYECKUX DJIEMEHTOB;
. 3a5a4) OIIK-1.3
BOJOPOIHO-TEIMEBBII IIUKIT BeinonHeHne K
N OHTPOJIbHAS
JOMalIHeH
pabota 1o Teme
padoThI
Hanucanue
BBE/ICHHS /IS IIpoBepka
nabopatopHoOn BBeJICHUH K J1a0.
N OIIK-1.1,
10.2 10.2 Tema: o6mue paboThI pabore, ToMaIIHeH
. 4 14 6 OIIK-1.2,
CBOWCTBA METAJIIOB paboThI (perieHue)
OIIK-1.3
BeinonHeHne KonrponbHas
JIOMaITHeH pabota 1o Teme
paboThI
Hamnucanue
BBEJICHUS K IIpBepka BBeneHuit
. } 1a00paToOpHOI K JJabopaTopHOH OIIK-1.1,
;J?é’;{égigeMa' XUMIA S 2 2 12,2 pabote pabote, romanraei OIIK-1.2,
BeinonHenue paboThI (pereHue OIlK-1.3
JOMAaIIHER 3a/a9)
padoThI
Hanmcanus
BBEJICHUS K J1a0. IIposepka
] ) pabote BBEJICHHS, OIIK-1.1,
;&iggggem' XHMI P 4 2 15 1IpoBepKa OIK-1.2,
Beinonnenne JoMantHeit paboTht OIlK-1.3
JIOMaIIHeH (pemienue 3amay)
padoThI
IIposepka
. Hanucanue BBEJCHHUS K J1a0. OIIK-1.1,
;gﬁw égfo v i d 10| 4 4 | 20 S — pabore OTK-1.2,
nabop. pabore KonTtponbHas OIIK-1.3
pabota 1o Teme
HWroro no pazaeny 22 24 4 59,2
Hroro 3a cemectp 34 34 17 93,2 3a4éT
Wrtoro nmo gucrurinHae 70 70 35 143,4 JK3aMeEH, 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B nacrosee BpeMs 04HOM U3 33a]1a4 COBPEMEHHOM BBICIICH IIKOJIBI SIBIISAETCS
MOJIrOTOBKA KOMIIETEHTHOT'0, THOKOT0, KOHKYPEHTOCIIOCOOHOTO CHEeHUaINCTa, CIOCOOHOTO K
MPOIYKTHBHOW TPO(hEeCcCHOHATLHOM IEeATENBHOCTH, K OBICTPOIA aJanTaluy B yCIOBHIX
Hay4HO-TEXHUYECKOTO IIPOrpecca, BIAACIOIEro TEXHOJIOIMAMHU B CBOEH CIIEHIUAIIBHOCTH,
YMEHHUEM HCIOIb30BaTh MOJYYSHHBIC 3HAHUS MPH PEIICHUH PO ECCHOHATBHBIX 3a1a4. B
CBSI3U C 3THM B y4eOHOM IpoIiecce HE0OX0AMMO UCTIONB30BATh IOMUMO TPAJAUIIMOHHBIX
(dbopM npoBeeHNS 3aHATHI TaK)Ke aKTUBHBIE U MHTEPAKTUBHBIC ()OPMBI.

[Tpu n3yuernnn aucuuIuIMHbL «O0MIas 1 HEeOpraHUYeCKask XUMUS) 11eJ1eco00pa3Ho
UCIOJIb-30BaTh CJEIyONe 00pa3oBaTeIbHbIE TEXHOJIOTH:

. MOJYJIBHOTO O0Y4YEHUs

. IpoOJIeMHOT0 00yUYeHuUs

. ”HPOPMALIMOHHO-KOMMYHUKAIIMOHHBIE
. pediTuHTa Y4eOHBIX TOCTHXKEHUH

. KOHTEKCTHOTO 00y4YeHUs

. MHTEPAaKTUBHOTO 00yUeHus

. MHIUBUAYAIU3UPOBAHHOTO 00YUYECHHUS

[Ipu ucnosib30BaHUU TPAAULHUOHHON TEXHOJIOTUN TPUMEHSAIOTCS METO/Ibl aKTUBALIMHU
y4eOHOro mpolecca:

1). Meroas! IT — npumeHeHe KOMITBIOTEPOB U1 1ocTyna K MHTepHeT-pecypcam,
HCIOJIb30BaHNE 00YUAIOIIUX MIPOTrPAMM C IIENIbI0 pacIIupeHHs] HHPOPMAIIMOHHOTO OIS,
MOBBILIEHUS CKOPOCTH 00paboTKU U nepeaaun nHbopMaiuu, odecrnedeHus yano0cTaa
peoOpa3oBaHus U CTPYKTYpUPOBaHUs HH(OpMaLUU AJis TpaHC(HOpMallUY €€ B 3HAHHE.

2). PaboTa B KOMaH i€ — COBMECTHAsl IeATEIbHOCTh CTYJCHTOB B TPYIIIE MO
PYKOBOJICTBOM JIHIepa, HAIlpaBJICHHAs Ha pelIeHre 001el 3aaun CHHEPTHITHBIM
CII0)KEHHEM Pe3yJbTaTOB MHIUBUIYaTbHOU PAaOOTHI YWICHOB KOMAHIbI C ICICHUEM
OTBETCTBEHHOCTH U TIOJIHOMOYHUH.

3). OOyueHune Ha OCHOBE OIBITAa — AKTUBU3AIMS TTO3HABATEILHOM JIEATEIbHOCTH
CTYJICH-TOB 3a CUET aCCOLIMALMU UX COOCTBEHHOTO OMBITA C MPEAMETOM HU3yUCHUSI.

4). Oneperxatorias caMOCTOATENbHAs paboTa — U3y4eHUE CTyIeHTaMU HOBOT'O
MaTepuaia 10 €ro U3JI0KEHHUs MIPernojaBaTesieM Ha JIEKLIIUK U IPYTUX ayAUTOPHBIX 3aHATHSAX.

NN DN kW~

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXxcst

[IpencraBieHo B npuiioxeHuu 1.

7 OueHo4Hble CpeACTBA IJIsl IPOBeAeHUs IPOMEKYTOYHOM aTTecTaluu
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMYECKOE U MH(OPMAIIMOHHOE o0ecTeyeHne TUCIMIIHHbI

a) OcHoBHas JUTEpaTypa:

1. Endumos, B. M. OcHoBbI 0011€eii XxuMuu : yaeObHoe nocodue / B.1. Endpumon. — 2-¢
u3a. — Mocksa : THOPA-M, 2024. — 256 c¢. — (Bricuee o6pa3oBanue: bakanaspuar). - ISBN
978-5-16-010066-1. - Teker : AIIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2127282 — Pexxum qocTyma: Mo HOIHCKE.

2. HoBuxosa, I'. B. O6mas u Heopranuyeckas XUMus. XUMHs DJIEMEHTOB : ydeOHOE
nocodue : B 3 yactsax. Yacts 1 /I'. B. HoBukoga, A. C. Kazauenko. - KpacHosipck : Cubupckuii
denepanbublii yHuBEepcuTeT, 2022. - 108 c. - ISBN 978-5-7638-4632-4. - TekcT : 31eKTpOHHBIN.
- URL: https://znanium.com/catalog/product/2091870 — Pexwum qocTyma: Mo MOIMKUCKeE.

2. MapteiaoBa, T. B. Heopraunueckas xumus : yueonuk / T. B. Mapteinosa, 1. U.



https://znanium.ru/catalog/product/2127282
https://znanium.com/catalog/product/2091870
https://znanium.com/catalog/product/1860987

0) /lomoJiHUTeIbHAA IUTEpaTypa:

1. Maxorkuna, E. C. IlpakTukym mo oOmeil u HeopraHM4ecKo XuMHu : ydeOHOe
nocobue. (U. 1) / E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Marautoropck : MI'TY, 2016. - 1
anekTpoH. ont. guck (CD-ROM). -  3arm. ¢ Turym. 9kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - Makpooobekr. - Tekcr
AIIEKTPOHHBIN. - CBenenus goctynusl Takke Ha CD-ROM.

2. MaxotkuHa, E. C. PactBopsr : yuebHOe mocodue / E. C. MaxoTtkuna, M. B. lllyouna, C.
A. KpsutoBa ; MI'TVY. - Maraurtoropck : MI'TVY, 2014. - 1 anekrpon. onrt. quck (CD-ROM). -
3ari. ¢ Turyn. 3kpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/371 . -
MakpooOBeKT. - TeKcT : aneKTpoHHBIN. - CBeieHus qocTymHbl Takke Ha CD-ROM.

3. MaxotkuHa, E. C. Xumudeckue 3J1eMeHTHI 1 MUHEPaJIbl B Onocdepe : yaueOHoe mocodue
/ E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 37eKTpoH. OmT.
JINCK (CD-ROM). - 3ari. c THUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20680 . - MakpooObekT. - TekcT :
3JIEKTPOHHBIN. - CBeneHus nocTymHbl Takke Ha CD-ROM.

4. Maxotkuna, E. C. Knaccuueckne meronpl aHanmms3a : yueOHoe mocobue / E. C.
Maxotkuna, M. B. llly6una ; MI'TY. - Maruutoropck : MI'TY, 2016. - 1 31eKTpoH. oNT. TUCK
(CD-ROM). - 3ari. c THUTYJL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1469 . - MakpooObekT. - Tekcr :
AIIEKTPOHHBIN. - CBenenus poctymnnsl Takke Ha CD-ROM.

B) MeToanuyeckue ykasaHus:

1. Maxotkuna, E. C. Ilpaktukym mno oOmieil ¥ HEOpraHM4ecKol XHMHM : ydyeOHOe
nocobue. (4. 1) / E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Marautoropck : MI'TY, 2016. - 1
anektpoH. onrt. guck (CD-ROM). -  3arm. ¢ Turyn. o9kpanma. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - MakpooObekT. - Tekcr :
AIIEKTPOHHBIN. - CBenenus poctynnsl Takke Ha CD-ROM.

2. Maxotkuna, E. C. KonnougHo-aucnepcHsle cuctemsl : npaktukyM / E. C. MaxoTkuHa,
M. B. lllyouna ; MI'TY. - Maraurtoropck : MI'TY, 2019. - 1 anektpon. ont. auck (CD-ROM). -
3arn. ¢ Tutya. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2363 . -
MaxkpooOBbeKT. - TekcT : anmeKTpoHHBIN. - CBeneHus ocTynHbl Takke Ha CD-ROM.

3. Maxotkuna, E. C. PacTBOpBI 3I€KTPOIUTOB U HERIIEKTPOJIUTOB : yueOHoe nocodue / E.
C. Maxotkuna, M. B. lllyouna, C. A. Kpsimosa ; MI'TY. - Marautoropck, 2012. - 87 c. : Tad. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/3489 . - MakpooObekT. - Teker :
JJIEKTPOHHBIN.

4. Maxotkuna, E. C. Onementsl V-VIII rpynn nepuoandeckoil cucTeMbl XUMUYECKUX
snemenToB JI. . Menneneesa : naboparopuslif npaktukyM / E. C. Maxotkuna, M. B.1lly6uHa ;
MI'TVY . - Maruutoropck : MI'TV, 2018. - 1 snekrpon. ont. auck (CD-ROM). - 3armn. ¢ tutys.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2143 . - MakpooOBeKT. -
TekcT : anmekTpoHHEIH. - CBeneHus nocTynHbl Takke Ha CD-ROM.

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcebi:


https://host.megaprolib.net/MP0109/Download/MObject/1447
https://host.megaprolib.net/MP0109/Download/MObject/371
https://host.megaprolib.net/MP0109/Download/MObject/20680
https://host.megaprolib.net/MP0109/Download/MObject/1469
https://host.megaprolib.net/MP0109/Download/MObject/1447
https://host.megaprolib.net/MP0109/Download/MObject/2363
https://host.megaprolib.net/MP0109/Download/MObject/3489
https://host.megaprolib.net/MP0109/Download/MObject/2143

IIporpamMmmHoe o0ecnieueHune

HanmenoBanue .
o No norosopa Cpok AeicTBUS TUIEH3UU
7Zip CBOOOJHO PaclpOCTpPaHIEMOE 0eccpoyHo
FAR Manager CBOOOJHO pacHpoCTpaHseMoOe OecCpovHO
Bpaysep Yandex |cBoOogHO pacrpocTpaHsiemoe O6eccpouHo

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanue xypca

CcpUIKa

HarmmonaneHass wHGOpMaMOHHO-aHATUTHYECKAS
cucreMa — PoccuiiCkMii HMHIEKC Hay4HOro
uutupoBanus (PUHL)

URL: https://elibrary.ru/project risc.asp

ITouckoBas cucrema Axagemus Google (Google
Scholar)

URL: https://scholar.google.ru/

denepanbHOe  TOCYJapCTBEHHOE  OHOKETHOE
YUpEKICHUE «DenepanbHbIi UHCTUTYT

URL: http://www1.fips.ru/

Poccuiickass ~ T'ocymapctBenHass — OuOimoreka.
Karasioru

https://www.rsl.ru/ru/4readers/catalogues/

DnekTpoHHbIe pecypchl Oubmmoreku MI'TY um.
I'". HocoBa

https://host.megaprolib.net/MP0109/Web

9 MaTtepuajJbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHbI (MOILYJIs1)

MaTepI/IaJILHO-TeXHI/I‘{eCKOG obecneyenne JUCHUIIIINHBI BKIIFOYACT:


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

Y4eOHble ayAUTOpUH IS TPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUTa.OCcHaIeHne
ayTuTopuu: MynbTUMEIUNHHBIE CPEICTBA XPaHEHUS, IEpeIayul | MPEeACTaBICHUS
uHpopmanuu. YueOHbIe ayTUTOPUU ISl IPOBEACHUS MPAKTUYECKUX 3aHITHIA, TPYIIOBBIX U
WHIUBUAYAIBHBIX KOHCYJbTAIUI, TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalluu.
OcHallieHue ayuTOpUN:MYyJIbTUMEIUMHBIE CPEICTBA XPaHEHUs, Iepefiaund U MpPeCTaBICHUs
nHpopMaIuu.

Komruiekc TecToBBIX 3aaHuid Il TPOBEICHUS IPOMEXKYTOUHBIX U PyOEKHBIX
koHTposei.[lomemenus A camocTosTeNbHOM paboThl oO0yvaromuxcs:Ilepconanbubie
komibioTephl ¢ makerom MS Office, Beixomom B IHTEpHET U ¢ IOCTYIIOM B 3JIEKTPOHHYFO
nH(popMalMOHHO-00pa30BaTeNbHyI0 cpeay yHuBepcuteTa.llomemenus s XxpaHeHus u
MPOPUIAKTHYECKOTO 00CTyKHBaHUs yaeOHOTro 060pynoBanus. OcHalieHue: mradbl s
XpaHEeHHS y4eOHO-METOAUYECKOM JOKYMEHTAIIMH, Y4€OHOT0 000py10BaHMS M YIEOHO-
HarJITHBIX TOCOOUN. YueOHbIe ayTUTOPUH JIJIs POBEICHUS 1a00paTOPHBIX padoT:

- XUMUYECKHE PEaKTUBbI

- XUMHUYecKas mocya

- BeChl JJabopaTopHbIE paBHOIUIeUne 2-0ro kiacca mozaenu BJIP-300

- Becol 1abopaTopHbie BK. Monudukanuu BK-300

- HU3KOTEMIIepaTypHas JaboparopHas snektporeds SNOL10/10

- BJIEKTPONEYb COMPOTHBIIEHUsI KamepHas abopa-topuas CHOJI 10/10

- pH-meTps1 Dxcnept —pH

- repmocTat BuckosumeTrpuueckuii LOIP LT-910

- ciektpodoromerp 113 -5300BU

- TUTPATOP BBHICOKOYACTOTHBIN Jaboparop-Heiii [12 -6J11

- maboparopusiii pedaekromerp RL2 (4322)

- BeChl JJabopaTopHbIE paBHOIUIeUne 2-oro kiacca moaenu BJIP-300

- BIEKTPONEYb COMPOTHBIIEHUSI KamepHas 1abopa-topuas CHOJI 10/10

-xpomatorpad: Xpomarek- Kpucramr 5000 ucn.2



Ipuioxkenne 1

6 YueOHO-MeTOIUUECKOe OOecIieueHrne CaMOCTOsITEIbHON PabOThl 00yJaIONUXCS

[To mucuumuinne «OO0Ias n HeopraHuyecKast XUMHSD IPEyCMOTPEHA ayTUTOPHAS U
BHEAYAUTOPHAS CaMOCTOSITeNIbHAst paboTa 00yJaromuxcs.

AyIuTOpHAs CaMOCTOATENIbHAS paboTa CTYJCHTOB MPEAIOAaraeT peleHne KOHTPOIbHBIX
3a[a4 Ha MPAKTHYECKUX 3aHATHSIX.

Ilpumepnuie ayoumopnuvie konmponavhle paoomut (AKP):

[Tpumep 3ananus no Teme: «TepMoanHaMuka »

1. Paccumrars TerioBoi a¢d ekt peakuuu (1) Mo TepMOXUMHUIECKUM YpaBHEHUSIM (2) U
(3). Ykazars, sBasiercst v peakius (1) 3K30- WM SHI0TEPMHUUECKOI.
1) 4 NH; O 30, "= 2 N, ot 6 HzO(r);
2) N2 () +3 H2 = 2 NH3 @ AHOr =- 89,39 KI[)K;
3) 2H2(r) + Oz(r) = 2H20(r), AHOr =-483,8 xJIx.
2. Bbruucnuts crangaptHyro TemnoTy oOpaszoBanus NO (), mcxons u3 craHIapTHOH
TEIJIOTHl 00pa30BaHMs JUOKCHAA YTIIEPOia U TEPMOXUMHYECKOTO YPaBHEHUS:
C (rpagur) T ZNZO(F) =CO, T 2N2(r), AHOr =-557,5 xJIx.
3. Tlpu Hekotopoit TemmepaTrype T sHIOTepMUYecKas peakiusi A—B npakTudecku uuet
1o koH1a. OnpenennTsb:
3HAK ASOr peaknun A—B;
1) smak AGY, peakuuu B—A npu temneparype T;
2) BO3MOXXHOCTh MPOTEKaHUs peakuuu B—A mpu HU3KUX TeMIeparypax.

IIpumep 3ananus o teme: «Kunetuka. PaBHoBecue»

1. Kak usmenurcs ckopocts auccoruanuu NoOy o peakium:
N204 = 2N02,
ecym HadanbHas koHneHTpanus N,O4 coctanisura 0,08 MOJIB/I, 2 K MOMEHTY HACTYIIIICHHS
paBHOBecHs quccorupoBaio 50 % N2Oa.
2. HaiiTn HayampHbIe KOHIIEHTPAIMH UCXOIHBIX BeIeCTB A M B 1 KOHCTaHTY paBHOBECHS
K. peakuuu, npoxoasiei B cucteme: A () + 2B ) & C (),
€CJI paBHOBECHBIEC KOHIIEHTpAllUM paBHbI, MoJib/I: [A] =0,6; [B] = 1,2; [C] = 2,16
3. Jlns paBHOBecHOM cucteMsl: FEO () + CO(y < Feyy + CO, (n
KOHcTaHTa paBHoBecus paBHa K. = 0,5. Onpenenuts paBHOBecHbIE KOHIIEHTpauuu CO u

CO,, MOJIB/1, ecii HaYaTbHBIC KOHIIEHTPAIIUU ITHX BEIIECTB COCTABIISIIH, MOJIB/JI:
[CO]; =0,05; [CO,], = 0,01.

4. Hancath BhIpaK€HHE KOHCTaHTHI paBHOBecusl K, 1 yka3aTh HampaBlieHHE CMEUICHHS
paBHoBecus pu usmenenuu P (eciu T = const) u T (ecniu P = const) mist creayrommx peakiimii:
1) C (rpagun + COxy < 2C0 ), AH% =+ 172,5 xJTx; TT; TP;
2) 2CO ) + Oy <> 2CO; AH® = -566,0 kIx; ¥ T; TP;
3) Nz(r) + Oz(r) < 2NO ) » AHOr =+ 180,0 x/Ix; ~LT; ~LP.

[Ipumep 3amanus 1o TeMe: « PacTBOpbI»

1. Tutp pactBopa 6pomuaa kanus ¢ mwioTHocTeio 1,074 r/mi pasen 0,1071. PaccuuTaiite
MacCOBYIO JIOJI0, MOJIIPHYIO KOHLIEHTPAIMIO SKBUBAJICHTA, MOJISJIBHOCTh PAacTBOPA.

2. IlpousBenenue pacrBopumoctu AgzAsO, cocTaBisier 1.10%. B kakom o6beMe
HACBIIIEHHOI'0 pacTBOPa COAEPKUTCA 6,4 MI TOM CONH.

3. Berauciure pH B 0,0001H pactBope H2SOq.

4. CocTaBbTe MOJICKYIISIPHBIE 1 HOHHO-MOJICKYJISIPHBIE YPaBHEHHUS:



(CuOH),CO3 + HCI =

NH;" + OH™ = NH,OH

5. okazars amporeprocts Sb(OH)s.

6. Kakue 13 nepeyncieHHbIX cOJIel MOABEPratoTCs THIPOIIU3Y:

A|283 , NaCN , BE(NOg)z , CaC|2.

7. KoHcTanTa 1MCCOMAlMU [IMaHOBOJOPOIHON KUCIOTHI paBHA 7,9*10'9.

Haiitu crenens auccormanur HCN B 0,001 M pactBope. HailTu KOHIIEHTpaio HOHOB
CN™ B oaTOM pactBOpe.

Bueayautopnas camoctosiTenbHasi paboTa COCTOUT U3 HAITUCAHMSI BBEACHUS K
npezcTosieit 1abopaTopHoil paboTe, BHIOTHEHHUS JOMAIITHETO 3aJaHHs 110 TeMe (METOUYeCKue
yKa3aHusl IPUBOIATCS B CIIUCKE JIUTEPATYPhI), TOATOTOBKE K KOJUIOKBUYMAaM U 3a4€TaM.

Ilpumeput 3a0anuit 014 6HeayOUmMoOpHOU CaAmMOCMOAMENbHOU Padombl

[Tnan BBemeHus 11s1 1ab0OpaTOpHOI pabOTHI:
Ornpezenenne TeroBbIX 3(h(PEKTOB MpoIeccoB

1. Beenenue

1.1. OnpeneneHue nepBoro 3aKkoHa TepMoAMHAMUKH. [IepBbIii 3aKOH TEPMOIUHAMUKY JIJIS
M30XOPHOT'0 U M300apHOT0 MIPOIECCOB

1.2. Tlonsitue 00 sHTanbnuu. CTangapTHas SHTAIbIUS 00pa3oBanus BemecTs (AH).
DK30TepPMUYECKUE U IHAOTEPMUUYECKUE PEAKIIUH.

1.3. 3akon I'ecca u ero ciencrBus

3aoaua 1

Bbruncnuts temioBoii a¢p ekt peakunu 2P + 5Clyry = 2PCls(y) , ecitn n3BecTHbI
TEIUIOBbIE 3(DPEKTHI CIETYIOMNX PEAKIIHIA:

2P +3Clyy =2PClyg AH?, = - 645 k]I
PClyy + Clyy =PCls AHY, = - 126 ]I
3aoaua 2

[Tonb3ysick CTaHIAPTHBIMU SHTAJIBIUSAMU 00PA30BaHUs, PACCUUTANTE TETIIOBOU A PexT
pEaKIuu:

2C|2(r) + ZHzo(r) = 4HC1(F) + Oz(r)

AHy 0@ = - 241,8 k]Ix

AHgopo = - 92,3 KK

1.4. TennoBble 3(hPeKThI TPU PACTBOPEHUH KPUCTATNINYECKUX BELLIECTB

3aoaua 3

[Tpu pactBopenuu B Boae 23,38 r conu NaCl nornomaercs 2,14 k[ TenaoTsl.
Beruucnute teriory pactBopenus coiau NaCl .

[Ipumepsl BOITPOCOB K KOJJIOKBUYMAaM
Bonpocwt k konnoxkeuymy no meme «OkuciumenbHo-60CCMAHOGUNEIbHbBIE NPOUECCHL)

1. Tunbl OKUCJIUTEIBLHO-BOCCTAHOBUTEIbHBIX PeaKkIuil
2. OKHCINTEIH U BOCCTAHOBUTEIH
3. [IpnunHBI BOSHUKHOBEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TTOTEHIIMATIA

4. ®opmyina HepHera

5. Onucath paboTy raJlbBaHU4ECKOT0 JI€MEHTa

6. KoHIIeHTpalimOHHBIH rajlbBaHUYECKUN TOTEHLIUAI
7. Ha30BUTE NpUYMHBI U TUIIBI KOPPO3UHU



8. MexaHu3M 3JIEeKTPOXUMHUYECKONU KOPPO3UH
9. CriocoOBblI 3aLTUTHI OT KOPPO3UH

10. DnexTposin3 pacTBOPOB U PacIlyIaBOB

11. 3axonsr @apanes

Bonpocw K KOJU1OK6Uymy no meme «Xumusn snemenmoe»

1. OcHOBHOM 3aKOH reoXuMHuu. MaccoBbiii Ki1apk. Kiaccudukanmst 37eMeHTOB 110
pacrnpoCTpaHEHHOCTH.

2. Metamibl. XapakTepHble CBOMCTBA METAJLIIOB.

3. OcHoBHbIE CTIOCOOBI MOTYYEHHS] METAJLIIOB.

4. O0uirie CBOMCTBA S-METAJIJIOB.

5. Xumus d-anemenToB. CTerneHn OKUCICHUS (IPUBECTU TIPUMED).

6. Onements! VI rpynmnsl rmaBHoM noarpynmsl. Cepa: CTpoeHHE aTOMa, CTEIIEHU
OKHCJIEHUS, XUMUYECKHE CBOMCTBA.

7. CoelMHEHUS CEePBI.

8. Conu cepHOM KHUCIIOTHI .

9. OcHOBHBIE MPUYUHBI MHOTOOOPA3Hs KUCIOPOACOACPKAIINUX KUCIOT CEPHI.

10. IIpumepsl KUCTOPOICOIEPIKALTIX KHCIOT CEPHI.

11. Dnements! VI rpynmsl no604HOM NOArpyHIbl. XapakTepHble CTENEHH OKUCIICHUS.

12. Xpom. CoenuHenust xpoMa. XapakTep COeAMHEHUN (XUMUYECKUE PEAKLIUH ).

13. Cuctema «xpomar — 1uxpomar

14. Onementsl VII rpynnel no6o4HON NOArpyNIbl. XapaKTepHbIE CTEIIEHNU OKUCIIEHUS,
IPUPOJIHBIE COETMHEHNUS U TIOJIYyYEHHE METaJLIOB.

15. Mapranenu. CoennHeHus: Maprasua.

16. Dnementsl Il rpynmnel rnaBHoM noarpynmsl. OO0Ias XapakTepUCTUKA 3JIe-MEHTOB.

17. JKecTkOCTh BOZIBI: BUIBI )KECTKOCTH, EUHULIBI U3MEPEHHUS.

18. MeTroab!l ycTpaHEHHs KECTKOCTH BOABI

Ilepeuensv éonpocos ona noozomoeku K 3auemy (1-viit cemecmp)

1. @yHknun coctossHus cucteMsl. [IapaMeTprl COCTOSIHUSA CUCTEMBL. BHYTpEHHSS SHEPTHS
CHUCTEMBI.

2. BnusiHue TemnepaTyphbl Ha HalpaBiIeHHEe XUMHUYECKOIo IIpolecca.
. OHepreTuyeckue 3PHEKThl XUMUUECKUX PEaKMi. DHTAIbIMSL.
. 3akoH ['ecca u cienCcTBUSA U3 HETO.
. DOHTPONHUS XMMHYECKON CUCTEMBI U €€ U3MEHEHUE B XO/I€ PEAKLUH.
. Oneprus ['ub6ca u HarpaBiieHNEe XUMUYECKHX PEaKIuil.
. CKOpOCTh XMMHUYECKON PEAKLINN- OCHOBHBIE ITOHSATHSI.
. DaKTOPHI, BIMUSIONINE HA CKOPOCTH XUMHUECKON Peakiuu. 3aKOH JEeHCTBYIOIIMX MaccC.
. Businue TemnepaTypsl Ha CKOpPOCTh XUMHUUecKkux peakiuid. [Ipasuiio Bant-T'odda.

O 00 3 N L AW

OHeprus akTUBALNY.
10. Xumnueckoe paBHOBECHE, €T0 PU3HAKH.
11. Cmemenne xummnueckux pasHoBecuil. [Ipunnun Jle- Hletense.
12. PactBopsl. O011ast XapakTepUCTHKA PACTBOPOB.
13. CriocoObl BeIpaskeHHsI KOHIIEHTPALUK PacTBOPOB.
14. PacTBOpPBI 31€KTPOINUTOB. Teopus 3NEKTPOIUTUYECKON AUCCOLMALIVH.



15. KoncTanTa AMCCONMANIAM YIEKTPOJIUTA. 3aK0H pa3dasieHuss OcTBaiba.

16. OOMeHHBIE peaKLIu B paCTBOPAX 3JIEKTPOIUTOB. IOHHOE paBHOBECHE B TOMOTCHHBIX
CHUCTEMaX.

17. ObOpa3oBanue u pacTBopeHue ocaakos. [IponsBeneHrne pacTBOPUMOCTH.

18.MonHOE npou3BeiCHUE BOIBI.

19. Mexanusm ruaponunsa cojei. Tumbl ruapoinsa.

20. CTerneHb U KOHCTaHTa THAPOJIU3a COJICH.

21. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakunu. Oxucnurenu. BoccranoBurenu.
Hanpasnenue OBP.

22. DNEeKTpOXUMHUUYECKHE IPOLECCHI. DNEKTPOAHBIN NOoTeHIMaIl. ['apBaHnYECKHil 31e-
MEHT.

23. Koppo3sus: tTunsl koppo3uu. Koppo3us meTaiios.

24. DOnextponus. 3akoHsl Dapazes.

Ilepeuensv éonpocoe ona nodzomoeku K 3auemy (2-it cemecmp):
1. KommuiekcHbie coequHeHusi. OCHOBHBIE MOJIOKEHUSI KOOPIUHAIIMOHHOM Teopuun
A.Bepnepa.

2. JIoHOpHO-aKIENTOPHBII MeXaHU3M 00pa30BaHUs KOBAJIEHTHOM CBSI3H.

3. CTpyKTypa KOMIUIEKCHBIX coeauHeHuii. KomriekcooOpazoBarenu, JTUTraH bl

4. YCcTONYNBOCTh KOMIUIEKCHBIX coeqUHEHNM. KOHCTaHTa HEeCTOMKOCTH, KOHCTaHTa

YCTOMYUBOCTH.

5. OcHOBHBIE THUIIBI KOMIUIEKCHBIX coelnHeHui. Kiactepsl U KinaTpaTsl.

6. O01as XapaKTepUCTUKA TUCTIEPCHBIX CUCTEM.

7. Konnounusie pactBopbl. CTpoeHHE MUIIEILIIBI 30JI5.

8. OkucaANTEIBLHO — BOCCTAHOBUTEJIbHBIE PEAKIIMU: THIIBI
OKHMCJIMTEJbHO-BOCCTAHOBUTEILHBIX PeaKIuii

9. OKHCANTEIN ¥ BOCCTAHOBUTEIN

10. ITpurHBI BO3HUKHOBEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO IMOTEHIMAIA.

®opmyna Heprera
11. T'anmpBaHWYECKUI PJIEMEHT
12. Tunsl koppo3uu. MexaHu3M 3IEKTPOXUMHUUECKOU KOPPO3UU
13. Crioco0bl 3alIUTH OT KOPPO3UU
14. DnexkTpoyin3 pacTBOPOB U PACILIIABOB
15. 3akonsr Papanes

16. O61mue cBoiicTBa METAJUIOB: XUMUYECKUE U (Pru3nUecKue
17. OcHOBHBIE CITOCOOBI MOJIYUYEHUSI METAIITIOB

18. O61mas xapakTeprcTuKa S-MeTajIoB

19. O6m1ast xapakTepucTHUKa P-METaIOB

20. IlepexoHble 2IIEMEHTHI



IIpuioskenue 2
7 OIeHOYHBIE CPEACTBA I MPOBEACHUA MPOMEKYTOUYHOM aTTeCTAlMHI

ITpomeskyTouHas aTTecTalus UMEET LIeJIbI0 ONPEACIUTh CTENEHb JOCTHKEHHS 3allJIJaHUPOBAHHBIX PE3YJIbTaTOB OOYUEHUS 110 IUCLMILIMHE (MOAYIIIO)
«O01as 1 HeopraHuveckass XuMus» 3a mepuoj; ooyuenus (1,2 cemecTpbl) 1 MpoBOAUTCA B popMe 3auéTa U 3a4éTa C OLIEHKOM.

JIaHHBIN pa3/ien COCTOUT UX JIBYX IYHKTOB:

a) [Inanupyemsle pe3yabTaThl 00yUEHUS U OLIEHOUYHBIE CPEJICTBA AJIsl IPOBEACHUS IPOMEKYTOUYHON aTTECTALIUU.

0) Iopsiiok npoBeaeHUs IPOMEKYTOUHON aTTeCTallMU, [I0KA3aTeNIn U KpUTEPUH OLICHUBAHUS.

a) Ilnanupyemble pe3yibTaThl 00y4eHHs U OLlCHOYHbIE CPEACTBA VISl IPOBeIeHHs MPOMEKYTOYHOMH aTTecCTALMM:

I/ICHOJIbSyeT 3aKOHbI XUMUH IIPU U3YYCHHUU U aHAJIN3C TCXHOJIOT'MYCCKUX IMMPOLECCOB U MPOLECCOB B OKPYIKAOIMIEM MUPE

OIIK-1.2: Pemraer TeXHOJIIOTMYECKUE 3a/jaull C UCIOIb30BAaHUEM 3HAHUM O CTPOCHUHU BELIECTB, IPUPO/IE XMMUUECKOHN CBSI3U U CBOWCTBAX Pa3IMYHbIX
KJIACCOB XMMUYECKUX JJIEMEHTOB, BELIECTB U MaTEpUAJIOB

OIIK-1.3: HpI/IMeHHeT 3HAHHA O 3aKOHOMCPHOCTAX XUMHUUYCCKUX IIPOLCCCOB IIPH PCHICHUN TCXHOJOI'MYCCKHUX 3aaa4

Kon
Nuaukatop JOCTHKEHUS] KOMIIETEHIUN OreHOYHBIE CpPE/ICTBA
AHIUKATOpa

OIIK-1- cmoco0en n3yv4aTb, aHAJIM3UPOBATD, HCII0JIB30BATHh MEXAHU3MbI XUMHYECCKHUX pealcuui/’l, MPOUCXOAALINUX B TEXHOJOTHYECCKHUX MMpoHeccax u
OKpYKarmemM MHUPE, OCHOBLIBASICH HA 3HAHUAX 0 CTPOCHUM BelleCTBa, IPUpPOAEC XMMHYECKOIi CBSI3M U CBOMCTBAX PA3JIUYHBIX KJIACCOB
XUMHUYECCKHX JICMECHTOB, COGHHHCHHﬁ, BE€HICCTB 1 MaTe¢pHuaJIoB

OIIK-1.1 Hcnonb3yeT 3aKoHbI XUMUU NpH u3ydeHu U | [Ipumep Bonpocos aist 3auéta (1-it cemectp)
aHaJIM3€ TEXHOJIOTMYECKUX MTPOLIECCOB U 1. ®yHK1IMM cOCTOsAHUSA cucTeMBI. [lapaMeTpbl cocTosiHMS cucTeMbl. BHYTpeHHss 2HEprus
IIPOLIECCOB B OKPYKAIOILIEM MHUPE CUCTEMBI.

2. BiustHue TemnepaTyphl Ha HAaIIpaBJIEHHE XUMUYECKOTO ITpoIiecca.
3. DHepretuyeckue 3HPEKTh XUMHUIECKUX PEaAKINil. DHTATBITHS.
4. 3akoH I'ecca u ciieACTBUS U3 HETO.




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

5. DHTpOIUsA XMMHUYECKOM CUCTEMBI U €€ U3MEHEHHE B XOJI€ PEAKLIMH.

6. DHeprus ['m60ca 1 HanpaBIeHNUE XUMHUYECKUX PEaKITHi.

7. CKOpOCTb XMMHUYECKON pPEaKLIUN- OCHOBHBIC ITOHSTHSL.

8. ®aKTOpBI, BIMSIOIIME HA CKOPOCTh XUMUYECKON PEAKIIMH. 3aKOH JEHCTBYIOINX MAacCC.

9. BousitHue TeMriepatypsl Ha CKOPOCTh XUMHUYecKux peakmwid. [Ipasmio Bant-I'odda

DHeprusi akTUBAIUH.

10. Xumuueckoe paBHOBECUE, €T0 IPU3HAKHU.

11. Cmemenne xummnueckux pasHoBecuil. [Ipunnun Jle- Hletense.

12. PactBopsl. O0111as1 XapaKTepUCTUKA PACTBOPOB.

13. Crioco0Obl BbIpaKeHHsI KOHIIEHTPAIMH PACTBOPOB.

14. PacTBOpBI 251eKTPOJINTOB. Teopus 2IEKTPOIIUTUIECKON JUCCOLUALINH.

15. KoHcTaHTa 1ucconuanuu 31eKTposinTa. 3akoH pazoasieHust OcTBaiba.

16. OGMeHHBIE peaKIIuu B PaCTBOPaXx JIEKTPOIUTOB. IOHHOE paBHOBECHE B TOMOTE€HHBIX

CUCTEMaX.

17. O6pa3oBanue u pacTBopeHue ocaakos. [IponsBeneHne pacTBOPUMOCTH.

18.MonHOE pOU3BECHHE BOIBI.

19. Mexanusm ruzpoausa coneil. Tumsl ruaposmsa.

20. CreneHp 1 KOHCTaHTA THAPOJIN3A COJIEH.

21. OKucIUTENpHO-BOCCTAHOBUTENBbHBIE peakiMi. OkucauTenu. BoccraHoBuTenu.
Hanpasnenue OBP.

22. DIEKTPOXUMHUYECKHE MTPOLIECCHI. DIEKTPOAHBINA MOTEHIMAN. ['aTbBaHNYECKHI dI1e-
MEHT.

23. Koppo3sus: Tunel kopposuu. Kopposust metaios.

24. DOnextponus. 3akoHsl Dapazes.




Kon

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

UHAMKATOpa
OIIK-1.2 PemaeT TexHOIOrMYECKHUE 3a0a9H C 3aoaua 1
UCIIOIb30BAHUEM 3HAHUI O CTPOCHHH Boraucnuts temnosoi addexrt peakunu 2Py + 5Clyry = 2PCls(y) , ecitit H3BEeCTHBI TEIIOBbIE
BEIIECTB, IPUPOIEC XUMUUECKOH CBSI3U U 3¢ (dEeKThI CIeAYOIUX peakui:
CBOMCTBAX PA3IMYHBIX KIACCOB XUMUUECKHX | 2P + 3Clyry = 2PCls( AHY, = - 645 k]
AJIEMEHTOB, BEIIECTB U MaTEpUaIOB PClyy + Clyy =PCls AHOr =- 126 xJIx
3aoaua 2
[Tonp3ysch CTaHAAPTHBIMU SHTAIBIUSMHI 00pa30BaHUs, pACCUMTANTE TEIUIOBOU AP PEKT
peaxkuuu:
2C|2(F) +2H0) = 4HC1(F) + Oyp)
AHyy 0@ = - 241,8 kJIx
AHpopo = - 92,3 KK
3aoaua 3. Hanucatb BbIpak€HHE KOHCTaHThI paBHOBecus K. M yka3aTh HampaBieHHE
cMmerieHus paBHoBecus mpu u3menenuu P (ecmu T = const) u T (ecnu P = const) mns
CIIETYIOIINX PEaKIIHii:
1) C (pagm) + CO2y) < 2CO ),  AH’ =+ 172,5 xJlx; TT; TP;
2) 2CO ot Oz(r) < 2C0O, ) 1 AHOr = -566,0 xkJIx; \LT; TP;
3) Nz(r) + Oz(r) < 2NO (™) s AHOr =+ 180,0 x/Ix; \LT; \LP.
3aodaua 4. KoHcTaHTa quccoMaIiuy IMaHOBOJIOPOIHON KUCIOTHI paBHA 7,9*10'9.
Haiitu crenens auccormanuu HCN B 0,001 M pactBope. HaiiTu KOHIIEHTpaI[uio HOHOB
CN™ B oaTOM pacTtBoOpe.
OIIK-1.3 [Ipumensier 3HaHUS O 3aKoHOMepHOCTsX | 1. O6mmue cBoiicTBa S-METAIOB.

XUMHYCCKUX TIPOLECCOB IIpU PCIICHHUU
TCXHOJIOTHYCCKHX 3ada4

2. Xumus d-snemeHToB. CTeneH! OKUCTICHUS (IPUBECTH MIPUMED).

3. Onementsl VI rpynmnsl rimaBHoi noarpynnel. Cepa: CTpOEHUE aTOMA, CTEIIEHH
OKHCJIEHHsI, XMMHUYECKHE CBOMCTBA.

4. CoenviHEHUS CEPHI.

5. Conu cepHOM KHUCIIOTHI .




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

6. OCHOBHBIE PUYMUHBI MHOTO00PA3HsI KUCIOPOACOAEPKAIINX KHUCIOT CEePBI.

7. IIpuMepsl KUCIOPOACOAEPKAIUX KUCIOT CEPBI.

8. Dnementsl VI rpynmsl mO60YHOM MOArpyIITEL. XapaKTepHbIE CTETIEHN OKUCICHUSI.
9. Xpom. CoenuHeHus XxpoMa. XapakTep COeTMHEHUN (XUMUUECKUE PEAKIIUH ).

10. Cuctema «xpomar — 1uxpomar»

11. Dnements! VII rpymnmel no60YHON NOArpyMIbl. XapaKTepPHbIE CTENEHN OKHCICHHUS,
IPUPOJIHBIE COETUHEHNUS U TIOJyYEHHE METaJIOB.

12. Mapranen. CoequHeHUs] MapraHia.

13. Ilo TepMogHAMUYECKIM YPaBHEHHUSAM paccCUUTaiTe TeIoBoi 3 ekt peakuuu:

FEO(K) + Hz(r) = Fe (x) + Hzo(r) H-?
1) ZFE(K) + 02 = ZFEO(K) H = -533,2 KI[)K
2) 2H, o T 0, "= 2 Hzo(r) H =-483,8 KkJ[x

Vkaxure, SIBISETCSA PEaKIUs H10- WIH SK30TEPMUUECKON?

14. He npou3Boas BEIYUCICHUM, YCTAHOBUTE 3HAaK A Sy ClIeAYyIOIUX peaKLnd:

a) 2CH4(F) =CyH, ™t 3H, )

6) Noqry + 3Hzr) = 2NH3 )

B) Cpy ¥ 02 (n = CO2 )
15. Hanncate BbIpa)keHHE KOHCTAHTBI PABHOBECHUS U yKa3aTh CMELLIEHUE PABHOBECUS MPU
3aJJaHHBIX U3MEHEHUSX JaBJICHUS U TeMIEepaTyphl JUIsl peaKui:

CO + 2H, = CH30H A H>0 T ;1P
CHs +H,S=CS, + 3H, AH> 0 1T ;1P

1. OcHOBHO 3aKOH reoXMMHUU. MaccoBblii kiapk. Kinaccugukarus 31eMeHTOB 10
pacIpoCTPaHEHHOCTH.
2. Metannsl. XapakTepHble CBOIICTBA METAJJIOB.
3. OcHOBHBIE CIIOCOOBI OTYYEHUSI METAIIIOB.
4. O6uue cBOICTBA S-METAILIOB.
5. Xumus d-snemeHToB. CTeneH! OKUCIEHUs (IPUBECTH MIPUMED).
6. Dnements! VI rpynmnsl rnaBHo# noarpymnmnel. Cepa: CTpoeHHE aTOMa, CTETIEHH
OKHCJIEHHS], XUMUUYECKHE CBOMCTBA.
7. CoeMHEeHHsI CEepHI.




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

8. Conu cepHOM KHUCIIOTHI .
9. OcHOBHBIE IPUUMUHBI MHOI000Pa3Hsl KUCIOPOACOAEPKAIINX KHCIOT CEPB.
10. ITpumepsl KUCIOPOACOAECPKAIIMX KHUCIOT CEPHI.
11. Dnements! VI rpynmnsl no6o4HOM NOArpynbl. XapakTepHble CTEEHH OKUCIICHUS.
12. Xpom. Coenunenust xpoMa. XapakTep COeAMHEHUN (XUMUYECKHUE PEAKIINH ).
13. Cucrema «xpomMar — TUXpOMaT»
14. Onementsl VII rpynimel no604HON NOArpyNIbl. XapaKTepHbIE CTETIEHNU OKUCIIEHHUS,
IIPUPOJHBIE COEIUHEHNUS U TIOJYy4YEHUE METAJIOB.
15. Mapraneu. CoenvHeHus Mapraiua.
16. Dnementsl 1l rpynmnel rnaBHo# noarpynmnsl. O0Imas XapakTepUCTHKA J1e-MEHTOB.
17. ’KecTkocTh BO/IBI: BU/IbI )KECTKOCTH, €UHULIBI U3MEPEHMSL.
18. Meroab!l ycTpaHEHHsI )KECTKOCTH BOABI
1. Kak nony4aror merayumnueckuii Hatpuii? IIpuBenuTe npumeps! peakini.

2. CocTaBbTe ypaBHEHHS peakllUii, KOTOPbIE HYKHO IIPOBECTHU I OCYIIECTBICHUS
CIEAYIOIIMX MPEBPAILICHUI:

Na --- NaOH--- Na,CO; --- CaCO3; ---CaO

3. YKaxuTe BO3MOXHbBIE CTETIEHU OKUCIICHUS ISl AJIEMEHTOB OO0YHOM nmoaArpynmsl [
rpymrbl. CX0/ICTBO U pa3jnvKe B CTPOSHUU aTOMOB JIEMEHTOB TJIABHOU U MTOOOYHOM
noarpynn. [louemy snemeHTh TOOOYHOM MOATPYIIBI MOTYT IPOSBISATH HECKOJIBKO
cTeneHer OKUCICHU?

4. CocTtaBbTe ypaBHEHUS PEAKLHUM, KOTOPBIE HYKHO ITPOBECTH JIJISI OCYIIECTBIICHUS
CIEAYIOIIMX MPEBPAILICHUI:

Cu --- Cu(NO3), — Cu(OH); — CuCl; — [ Cu(NHs)4 ] Cl, (na3Bats coeaunenue)

1. Kakne OKCHUABI U TUAPOKCUBI 06pa3y10T OJIOBO M CBI/IHCI_[? Kak u3MenstoTes ux




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

KHCJIOTHO-OCHOBHBIE M OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIE CBOMCTBA B 3aBUCHUMOCTH OT
CTCIICHH OKUCJICHHS 3J1eMeHTOB? COCTaBbTE MOJICKY/ISIPHBIC M HOHHO-MOJICKYJISIPHBIC
YpaBHEHHUS PEaKIUii B3aMMOJICHCTBUS PacTBOpa rMAPOKCHIA HATPHS : a) C 0JIOBOM; 0) €
ruapokcuioM cBuHia (II).

[TpoBeauTe peaknny U MOTYIUTE BEIISCTRA.




0) Ilopsiiok mpoBeaeHUs MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIN U KPUTEPHH
OlleHUBAHUS

[TpomexxyTouHas aTTecTanus 1o aucuuiummae «O0mas 1 HeOpraHNIeCKast XUMUS)
BKJIFOYAET TEOPETHUYECKUE BOIIPOCHI, MO3BOJISIFOIIUE OLICHUTh YPOBEHb YCBOCHHS O0YJAFOIIIMMUCS
3HAHWH, ¥ MPAKTHYECKHUE 3a]JaHus, BBISBIISAIONINE CTEIICHh CPOPMUPOBAHHOCTH YMEHHUM U
BJIAJICHUM.

Kpurepuu omeHk# (B COOTBETCTBUU ¢ (HOPMUPYEMBIMH KOMIICTCHIIUSIMH U TUIAHUPYEMBbIMU
pe3ynbTaTaMu 00y4eHHS ):

Ha OIICHKY «3a4T€HO» CTYJIEHT JOJDKEH IOKa3aTh BBICOKMH ypOBEHb 3HAHHUS MaTepHayia Io
nucnurinHe «OO01mas 1 HeopraHWYecKas XHMHs» HE TOJIBKO Ha YPOBHE BOCHIPOHW3BEACHUS U
00BsicHeHUsT WH(MOPMAIIMK, HO W TPOJAEMOHCTPUPOBATh MHTEUICKTYAIbHBIC HABBIKM PELICHUS
npoOjeM, TOKa3aTh 3HAaHWE 0a30BBIX TMOHATHH HM TOTOBHOCTh OINUpaThCid HAa HUX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

Ha OILICHKY «HE 3a4T€HO» CTYACHT HE MOXKET MOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEACHUS U
00BbsICHeHUS! HH(OPMAIUH TI0 TUCIUTIIIUHE.

IToxa3zatenun u KPUTEPHH OLICHUBAHUSA JK3aMeHa:

— Ha OICHKY «OTJHYHO» (5 OawioB) — oOyyaromMiCs JEMOHCTPHUPYET BBICOKUU YpPOBCHD
c(OPMHUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTH4YEeCKOe W TIIyOOKOe 3HaHue
yu4eOHOro Marepuaina, CBOOOTHO BBITIONHSET MPAKTUYCCKUE 3aJaHUs, CBOOOJHO OINEPHPYET
S3HAHUAMU, YMCHUSAMHU, [IPUMCHACT UX B CUTyallUAX HOBBIIIEHHON CIIOKHOCTH.

— Ha OLIEHKYy «Xxopomo» (4 Oamna) — oOOydYaroIIMICS AEMOHCTPUPYET CPEIHUM YpPOBEHb
Cq)OpMHpOBaHHOCTI/I KOMHCTGHHHﬁI OCHOBHBIC 3HaHHA, YMCHUSA OCBOCHBLI, HO IOITYCKAaIOTCA
HE3HAYUTCIIbHBIC OIIII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIMTUYCCKUX OIICpalusix, ICPEHOCC
3HAHUU U yMeHI/If/'I Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluu.

— Ha OLIEHKY «yI0BJIETBOPHMTEJbHO» (3 Oaymia) — oOyyarouuiicss JT€MOHCTPUPYET MOPOTOBBIH
YpOBE€Hb C(HOPMHUPOBAHHOCTH KOMITETECHIIUA: B X0/I€ KOHTPOJIBHBIX MEPOIPUSATUN JOIMYCKAIOTCS
OIIMOKH, MPOSBISAETCS OTCYTCTBHE OTHENbHBIX 3HAHUM, YMEHUH, HABBIKOB, OOy4arolIUiiCs
UCTIBITHIBAET 3HAYUTENIbHBIE 3aTPYJHEHUS MPHU ONEPUPOBAHUU 3HAHUSAMH U YMEHUSMH IPU UX
HEepeHOCce Ha HOBbIE CUTYAIUH.

— Ha OIICHKY «HeYI0BJIETBOPUTEJIbHO» (2 Oamia) — oOydJaroIIMiicss JEMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuaa, JOMyCKaeT CyIlIeCTBEHHbIE OIUOKH, HE MOXKET MTOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIIEHUS IPOCTHIX 3a/1a4.

— Ha OILICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6arm) — oOydJaromumiicss He MOXKET TOKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BEICHUS U O0BsICHEHHSI HH(POPMAIIUH, HE MOXKET MMOKa3aTh UHTEIUICKTyalIbHbIS
HAaBBIKM PEUIECHUS MTPOCTHIX 3a7ad.



