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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceannu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne

3aB. kadenpoii A.C. iapquKo

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

[Iporokom ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

[Iporokon ot 20 . Ne

3aB. kadenpoit A.C.?apqemco

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

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

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
yueOHOM roJly Ha 3acejaHuu kadeapbl MeTamyprui 1 XUMHYECKUX TEXHOJIOTHH

[Iporokom ot 20 . Ne

3aB. xadenpoit A.C. ?apquKO




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

LensimMu oCBOGHMSI JUCHUIUIMHBI (MOayIs) «O0mias 1 HeopraHM4ecKast XUMUS»
SBJIAIOTCS: OPMHUPOBAHUE Y CTYJCHTOB COBPEMEHHBIX MPEICTABICHUI O CTPOCHUU U

CBOMCTBaX XMMHUYECKUX BEILIECTB, 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKUX
MIPOLIECCOB, CITIOCOOHOCTH UCMOIb30BaTh 3TH 3HAHUS B CBOEH MpodeccroHalbHOM
NeSITENIbHOCTH.

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

Jucuunnuna OO01mias U HeopraHudeckas XMMUs BXOAUT B 00513aTENIbHYIO 4aCTh
y4eOHOro njaaHa o0pa3oBaTeIbHOW IPOrpaMMBI.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHHS TUCIUIUIMH/ IPAKTUK:

Jucnumimza otHocuTtes Kk 6a3zoBoit yactu (b1.5) nporpammsl BO no HampasieHuto
no-rotoBkU 18.03.01 «Xumuueckass TEXHOIOTH», TPODMITb «XUMUYECKask TEXHOIOTHS
MIPUPOIHBIX SHEPrOHOCUTENEH U YTIIEPOAHBIX MATEPHATIOB.

VYcnemHoe ycBOeHUE MaTeprana npearnonaraeT 3HaH|Ue CTYZ€HTaMU OCHOBHBIX
10JIOXKE-HUM CIIEAYIOIUX IKOIbHBIX TUCIUIIINH!

- HEOpraHUYecKas U OpraHuYecKas XuMHus;

- (pusmka;

- MaTeMaTHKa.

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

XUMHUYECKUE PEaKTOPbI

IToaroroBka Kk cgave v caavya rocyJapCTBEHHOTO SK3aMeHa

Hctopusa XxumMum 1 XUuMHYECKON TEXHOJIOTUH

OO0mmas XUMHUYECKask TSXHOJIOTUS

TexHuueckas TEpMOJMHAMUKA U TEIJIOTEXHUKA

duzndyeckas XUMUA

Konnonnnas xumus

Oprannueckasi XUMHS

PU3UKO-XUMUYECKHE OCHOBBI METAJUTYPIrUYECKUX IIPOLIECCOB

Xumudeckasi TEXHOJIOTUS HEPTH M BBICOKOMOJIEKYJISIPHBIX COSTUHEHUN

KoxkcoBanue yriei

[TpousBoaCTBEHHAS - TEXHOIOTHYECKas (IPOEKTHO-TEXHOJIOTHYECKasl) TPaKTUKa

[IpoekTHast neATEIBHOCTD

IIpon3BOACTBEHHAS - IPEAAUIIIIOMHAs IPAKTUKA

VY4eOHas - Hay4HO-HCCe0BaTeNbCKasl paboTa (ToTydyeHUe MEPBUYHBIX HABBIKOB
HAyYHO-HCCIIeI0BATENILCKON PabOTHI)

Y4eOHo-HccaenoBaTeNnbekas pabora CTyJAeHTa

3 Komnerenuun o0y4aromerocsi, popmupyemsoie B pe3yibTaTe 0CBOCHHUS

AUCHHUILVIMHBI (MOYJIS) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHH s

B pe3ynbraTe ocBoeHMs NUCHUIUTMHBI (Moaynsi) «OO1as 1 HeopraHudeckasi XuMus»
oOydJaroruiics JoKeH 00IaaaTh CICTYIONTUMU KOMITETCHITHSIMU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHIKCHUA KOMIICTCHIITNNU

OIIK-1 CriocobeH n3y4arb, aHAIU3UPOBATh, UCIIOJIb30BATh MEXAaHU3Mbl XUMHUECKUX
PEaKIMi, MPOUCXOIAIMX B TEXHOJOTHUECKUX MPOIleccax U OKPYXKarollleM MUpE,
OCHOBBIBAsICh Ha 3HAHMSIX O CTPOEHUH BEILECTBA, IPUPOIE XUMUYECKOM CBA3H U CBOMCTBAX




PA3JIMIHBIX KJIACCOB XMMHUYCCKHUX 3JICMCHTOB, COGHHHGHHﬁ, BCIHICCTB U MaTCpUaJIOB

OIIK-1.1 Hcnonb3yeT 3aKk0HbI XMMUY MPY U3YYECHUU U aHATIN3E TEXHOJIOTUYECKUX
IIPOLIECCOB U MPOLIECCOB B OKPY>KAIOIIEM MHpE
OIIK-1.2 Pemaer TexHonornyeckue 3a1aun ¢ UCIOJIb30BAHUEM 3HAHUM O

CTPOEHUHU BEUIECTB, IPUPOAE XUMUYECKOU CBA3U U CBOMCTBAX
PAa3JIMYHBIX KJIACCOB XMMUYECKUX JIEMEHTOB, BEUIECTB U MAaTEPUAJIOB

OIIK-1.3 [IpumensieT 3HaHUS O 3AKOHOMEPHOCTSIX XUMHUYECKHUX MPOIIECCOB MPHU
pelIeHNN TEXHOJIOTUYECKUX 3a/1a4




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6miast TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 9  3aueTHBIX eAUHUI] 324 aKkaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 25,6 akaj. 4acos:
— ayuTopHas — 22 axkaj. 4acos;
— BHeayauTopHas — 3,6 akKaJ. 4acos;

— camocTosTenbHas pabota — 285,8 akaJl. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 12,6 akaj. yac
— MOATOTOBKA K 3a4éty — 12,6 akan. yac
dopma aTTecTaluu - SK3aMeH, 3a4eT

AynutopHast

®
s g
KOHTakTHas paboTa = 5 dopma TeKyIero
S B
B aKaJ. yacax 5] u KOHTPOJISI
Paszen/ Tema 2 (B axan. uacax) =l = A y P Kox
> 8 © | camocrosiTenbHOM | ycmeBaeMOCTH U
JTACIUTUTAHBI 2 [~ . | xommerenyu
O paboThI TIPOMEKYTOYHOMH
0 mpakr. | €3
Tex. | 8% PaKt. | =@ aTTeCTaluu
3aH. 3aH. | O &
1. 1. Pa3nen: xumudeckast
TEPMOJANHAMHKA
1.1 1.1. Tema: ¢pyHKIIIN IpoBepka
COCTOSIHUSI CHCTEMBI. Harmmmcanue BBEJICHHH K J1a0. OIK-1.1
Buytpennsis sneprus BBeJleHUs U1l | paboTe, moMalnHei o
2 4 8 . OIIK-1.2,
cucremsl. 3akoH ['ecca. nabopatopHOn pabotsI (penieHue 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 '
10 JTIOMAIITHEH paboThI (perieHue OIlK-1.2,
cucrembl. DHeprust [ n60ca
padoThl 3aja4) OIIK-1.3
KomnnokBuym o
Teme
HWroro no pazgeny 2 4 18
2. 2. Pazpen: xumuieckast
KAHETHKA i XUMHIECKOES
paBHOBecHE
IIposepka
2.1 2.1. Tema: ckopocTb POBCp
. BBEJICHUH K J1a0.
XHUMHYECKOH peaKiuH. Hanmcanue .
®DakTopHl, BAUSIOMINE HA pBecHHs w1 | P abote, - JoMarIHEif ONR-1.1,
Pol, e 2 2 10 8 R paboThI (pemeHue OIIK-1.2,
CKOPOCTb XMMHUYECKOH 71a00paTOpHOI
3amay), OIIK-1.3
peakunu. DHeprus paboThI
1 KOJUIOKBHYM I10
aKTHUBAIIUH.
Teme
Hanucanue
2.22.2. Tema: BBCCHUS K OIIK-1.1,
KaTaJlu3aTOPbl; TOMO- U 2 5 o . OIIK-1.2,
N nabopaTtopHOU
TETEpOTreHHBIN KaTaln3 OIIK-1.3
pabote
HWroro no pasaeny 2 2 2 15
3. 3. Pa3nen: pacTBOpbI; HOHHbIE
paBHOBECHS B pacTBOpax
3.13.1. Tema: 1 1 22 Hanucanue ITposepka OIIK-1.1,




BBCJIICHHUA K

BBE/ICHHH K Ja0.
pabote, momariHeit
paboThI (perieHue

N OIIK-1.2,
KOHILIEHTpAIHs PacTBOPOB nabopaTtopHOH 3ajau4), OIK-1.3
pabote KonrponbHas '
paboTa 1o Teme
«PactBOpBED
3.2 3.2 Tema: pacTBOpBI 15 82?:1%’
HEDJIEKTPOJIUTOB OIK- 1' 3’
Hanwucanue
BBEJICHHUS JUTS
3.3 3.3. Tema: pacTBOpEI Tab0paTopHOI
JJIEKTPOJIUTOB; 20 paboTb 82%_1%’
3JIEKTPOJIUTHYECKAS OTIK- 1' 3’
JICCOLAALIHS Beinonnenne '
JloMarHei
paboThI
. poBepKa
34 3;4. Tema: ruaponm3 Hanwucanue BBITOIHCHIS 1 OIK-1.1,
COJICH; THITBI THIPOJIU3a 20 BBEJICHUS K oopMITCHIS OIK-1.2
COJICH; BOJOPOHBIH 1a00paTOpHOI naGopaTopHoi OIK-1.3
nokazareib (pH). pabote paboTL!
Wroro no pazneny 77
4. 4. Ctpoenue aroma
4.1 4.1. Tema: ocHOBHBIE KonTponpuas
ITOJIOJKEHHS KBAHTOBOM Brimonnenune pabota no reme OIIK-1.1,
MEXaHUKH; IPUHLINI 30 JIOMAaIIHeH «CtpoeHnue aTomay OIIK-1.2,
Ieitzenbepra; ypaBHeHUE paboThI IIposepka OIIK-1.3
lpenunrepa. JoMarrHei paboTs
4.2 4.2. Tema: npuHIMI OMNK-1.1
ITaymu; npaBuna 20 OHK-1.2’
KuneukoBckoro; nmpasuino OHK-ll 3’
I'yana; aroMHBIE OpOUTANH. '
Hroro no pazuery 50
5. 5. Pa3nmen: peakuu OKHCICHUS
Y BOCCTa-HOBJICHHSI B
XMMHUYECKUX TpoLIeccax
Hammucanwue
BBEJICHHUS JUTS poBepKa
JTa00paTOpHOI BBEJICHHS,
5.1 Peakuuu oxKucJIeHUS U paGoTHI BEITONHCHNA 1 OITIK-1.1,
BOCCTAHOBJICHHUS. THUIIBI 15 P — OIK-1.2
Ez?;ﬁij Ocnosipie Brimonnenne nabopaTopHOIH OIIK-1.3
JIOMaIIHeH pabotsl. [Tposepka
paboTHI JIOMalIHei paboThL.
5.2 5.1. Tema: BaxkHeuIne OIIK-1.1,
OKHCJIUTEIN U 10 OIIK-1.2,
BOCCTAaHOBUTEIN OIIK-1.3
HWroro no pazaeny 25
6. 6. Pa3znen: anekTpoXxuMuyecKue
TIPOLIECCHI
N Nzyuenue
6.1 6.1. Tema: 3neKTpOIHBII MaTyepHana OTUET 10 OMK-1.1
E(;Teliiifu;ﬁ;:}iﬁzginﬁ 20 JICKIIUHA 1 BBINOJIHEHHOH OIIK-1.2,
b ’ COCTaBJICHHE pabore (TekcT ) OIlK-1.3
JJIEMEHT. OKIAZIOB
6.2 6.2. Tema: xoppo3usi: 20 OIlK-1.1,
BUJIbI KOPPO3HH; OIlK-1.2,




JICKTPOJIN3 paCTBOPOB U

pacIIaBoB. OlK-1.3
HWroro no pazaeny 40
7. 7. Pazmen: peakiiuy OKUCIICHHS
Y BOCCTa-HOBJICHUS B
XHUMUYECKUX Ipoleccax
Hanucanue
BBEJICHHUS JUTS
7.17.1. Tema: BaxxueHme na60§ g(T)(T)EIHOH OIIK-1.1,
OKHUCIIUTENN U 5 p OIIK-1.2,
BOCCTaHOBUTEJIH OIlK-1.3
Brimonuenne
JoMarnrHei
paboThI
7.2 7.2. Tema: cocTaBieHue OIK-1.1
ypaBuenuit OBP (BeiBoz 10
MIPOJYKTOB PEAKIIUU; METO] 5 %II?IIIE-:}I%,
3JIEKTPOHHOTO OalaHca) '
HWroro no pazaeny 10
8. 8. DnekTpoxuMu4ecKue
MIPOIIECCHI
Hammucanwne MoBenk
BBEICHUS JUIS posepika 5
8.1 8.1. Tema: 31€KTPOHBIH nabopatopHoOn BBCHCHMN K 11ab.
[IOTEHIYAJI; YPaBHEHUE paboTHI pabore, - noMaruHei OIIK-1.1,
He o . 10 paboThI (pereHue OIlK-1.2,
pHCTA; raJlbBaHMYECKHH sanav) OIK-1.3
JJIEMEHT. BeinosnHeHne '
MALIHEH Konrponbnas
H(;))a 60TL1 pabora no treme
8.2 8.2. Tema: xoppo3usi: OIIK-1.1,
BUJIbI KOPPO3HH; 3JICKTPOIIH3 10 OIlK-1.2,
PacTBOPOB H PacCIIaBOB. OIlK-1.3
HWroro no pazaeny 20
9. 9. PactBopsl
Hanucanue I
BBEJICHUS JUTS popepia
Ta6OpaTOpHOH BBEJICHUH K J1a0.
9.19.1. Tema: KOJUTOHTHBIC paboThI pabore, - JoMamHei OIIK-1.1,
p;clcn;o.pm ’ 10 paboTsl (perienue OIIK-1.2,
BeinonHenue 3anas) OlK-1.3
. KonTponpnas
Il(;l\:gl(l)-;ifﬂ pabota 1o Teme
Hanucanue n
BBEJICHUS JUTS posepia
1aBOpaTOpHOH BBEJICHUH K J1a0.
9.2 9.2 KoMruiekcHbie paboThI pabore, romamei OIK-1.1,
C(.)CILI;IHGHI/ISI 10 paboTsI (penieHue OIIK-1.2,
Brimonnenue 3anas) OlK-1.3
. KonTponbhas
ﬂ;ﬁgﬁiﬁfn pabora mo Teme
HWroro no pazneny 20
10. 10. Xumus 251eMEeHTOB
Hamnucanwue [IpoBepka
10.1 10.1 Tema: BBEJICHUS IS BBEJICHUH K J1a0. OMK-1.1
MIPOUCXOKICHUE 108 nabopaTopHOH | pabore, momarHei OHK-1.2’
XUMHYECKHUX DJIEMEHTOB; ! paboTbl paboTsI (penieHue OIK- 1' 3’
BOJOPOJHO-TEIHEBBIN ITHKIT 3a/1a) '
BeinonHeHne KonTponbHast




JOMaIIHeH

paborta 1o Teme

paboThI
HWroro no pazaeny 10,8
Hroro 3a cemectp 285,8 JK3aMeEH,3auéT
Hroro no aucuuruimae 285,8 9K3aMeEH, 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B nacrosmee BpeMs 04HOM U3 33/1a4 COBPEMEHHON BBICHIEH IIKOJIBI SIBISAETCS
MOJIrOTOBKA KOMIIETEHTHOT'0, THOKOT0, KOHKYPEHTOCTIOCOOHOTO CIEUAINCTA, CIOCOOHOTO K
MPOIYKTHBHOW TPO(hEeCcCHOHATLHOM IEeATENBHOCTH, K OBICTPOIA aJanTaluy B yCIOBHIX
Hay4YHO-TEXHUUYECKOI0 IpOorpecca, BJIaJACIOIIEro TEXHOJIOTUSIMYU B CBOEH CIIELIUAIBHOCTH,
YMEHHUEM HCIOJIB30BaTh MOJYyYCHHBIC 3HAHUS MPH PEeIICHHH MPOopecCHOHATBHBIX 33a1a4. B
CBSI3U C 3THM B y4eOHOM IpoIiecce HE0OX0AMMO UCTIONB30BATh IOMUMO TPAJAUIIMOHHBIX
(dbopM npoBeeHNS 3aHATHI TaK)Ke aKTUBHBIE U MHTEPAKTUBHBIC ()OPMBI.

[Tpu n3yuernnu aucuuIuimHbl «O0IIas 1 HEOpraHUYeCKas XUMUsD» 1eJIeco00pa3zHo
UCIOJIb-30BaTh CJEIyIONIe 00pa30BaTeIbHbIE TEXHOIOTH:

. MOJYJIBHOTO O0Y4YEHUs

. IpoOJIeMHOT0 00yUYeHuUs

. ”HPOPMALIMOHHO-KOMMYHUKAIIMOHHBIE
. pediTuHTa Y4eOHBIX TOCTHXKEHUH

. KOHTEKCTHOTO O0y4YeHUS

. MHTEPAaKTUBHOTO 00y4eHUS

. MHIUBUAYAIU3UPOBAHHOTO 00YUYECHHUS

[Ipu ucnosib30BaHUU TPATAULHUOHHON TEXHOJIOTUU IPUMEHSIOTCSI METO/Ibl AKTUBALIUU
y4eOHOro mpolecca:

1). Meroas! IT — mpumeHeHre KOMITBIOTEPOB U1 1ocTyna K MHTepHeT-pecypcawm,
UCIOJIb30BaHKE 00YUAIOIIUX MPOTPAMM C IIENIbI0 pacHIupeHus: THHOPMAITMOHHOTO MO,
MOBBILIEHUS CKOPOCTH 00pabOTKU U mepefaun nHbopMaiuu, odecrneueHus yao0cTaa
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 PaOOTHl YWJICHOB KOMAHIbI C ICTICHUEM
OTBETCTBEHHOCTH U NIOJJHOMOYH.

3). O6yueHune Ha OCHOBE ONbITa — AKTUBH3ALUs TO3HABATEIIbHOM JeSITeIbHOCTH
CTY/IEH-TOB 32 CUET aCCOLUAIMH UX COOCTBEHHOTO OMbITA C IPEAMETOM HU3yUEHHUS.

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

NN DN kAW~

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXxcst

[IpencraBieHo B npuiioxeHuu 1.

7 OueHOYHbIE CPEACTBA LISl IPOBEICHUS MIPOMEKYTOYHOM ATTeCTALUN
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0ecTieYeHre JUCHUIIIMHbI

a) OcHoBHas JUTEpaTypa:

1. Endumos, B. . OcHoBEI 061mieit xumui : yuedHoe nocodue / B.W. Endpumon. — 2-¢
u3n. — Mocksa : UH®OPA-M, 2024. — 256 c. — (Bricmiee oOpa3oBanue: bakanaBpuar). -
ISBN 978-5-16-010066-1. - Teker : AJIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2127282 . — Pexxum ocTyma: mo moJImucKe.

2. HoBukoga, I'. B. O6mas u HeopraHuueckass XUMus. XUMHs 3JIEMEHTOB : yueOHOe
nocobue : B 3 yactax. Yacts 1 /T'. B. HoBukoga, A. C. Ka3auenko. - Kpacnospck : Cubupckuii
denepanbublil yaUBepcuret, 2022. - 108 c. - ISBN 978-5-7638-4632-4. - TekcT : 2IeKTpOHHBIN.
- URL: https://znanium.com/catalog/product/2091870 — Pexxum gocTtyma: 1o MoAmrcKe.

2. MaprteiaoBa, T. B. Heopraunueckas xumus : yueouuk / T. B. Mapreinosa, U. U.



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

0) JlonosiHuTebHAS JJUTEpATYpA:

1. Maxorkuna, E. C. Ilpaktukym mo oOImiei ¥ HEOpraHW4YecKod XUMHUHU : y4eOHOe
nocobue. (4. 1)/ E. C. Maxotkuna, M. B. lllyouna ; MI'TV. - Marauroropck : MI'TY, 2016. - 1
snektpon. omr. jguck (CD-ROM). - 3Barn. ¢ turynm.  9kpama. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - MakpooObekT. - TekcT :
3JICKTPOHHBIN. - CBeneHus nocTymHbl Takke Ha CD-ROM.

2. Maxotkuna, E. C. PactBops! : yuebnoe nocodue / E. C. Maxotkuna, M. B. llly6una, C.
A. KpbutoBa ; MI'TY. - Maruutoropck : MI'TVY, 2014. - 1 saekrpon. ont. guck (CD-ROM). -
3ari. ¢ Tutyn. 3kpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/371 . -
MakpooObeKT. - TekcT : aneKTpoHHbBIN. - CBeeHus 10CcTyIHbI Takke Ha CD-ROM.

3. Maxotkuna, E. C. Xumudeckue 3J1eMEeHTBI 1 MUHEPAJTBI B Onocdepe : yueOHoe mocodue
/ E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Marautoropck : MI'TVY, 2017. - 1 anekTpoH. onr.
JICK (CD-ROM). - 3ar. c TUTYIL JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20680 . - MakpooobekT. - Tekct :
AIIEKTPOHHBIN. - CBenenus poctynnsl Takke Ha CD-ROM.

4. Maxotkuna, E. C. Knaccuueckue meroanl anHanmuza : ydebnoe mocobue / E. C.
Maxotkuna, M. B. lllyouna ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 a1neKTpoH. onT. AUCK
(CD-ROM). - 3arin. c TUTYIL JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1469 . - MakpooObekT. - TekcT :
ANEKTPOHHBIN. - CBeieHus qocTynHbl Takke Ha CD-ROM.

B) MeToanuyeckue ykasaHus:

1. Maxotkuna, E. C. Ilpaktukym no oOmieil ¥ HEOpraHM4ecKol XHUMHM : ydueOHOe
noco6ue. (4. 1) / E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1
sanektpoH. ont. guck (CD-ROM). -  3arm. ¢ Turyn. o9kpana. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/1447 . - MaxkpooObekT. - TekcT :
AIIEKTPOHHBIN. - CBeneHus goctymnHbl Takke Ha CD-ROM.

2. Maxotkuna, E. C. KonnougHo-aucnepcHsle cuctemsl : mpaktukyM / 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 qocTynHbl 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. - Tekcer :
AIEKTPOHHBIN.

4. Maxotkuna, E. C. Onements! V-VIII rpynn nepuoaudeckoil cucTeMbl XMMUYECKUX
anemenToB JI. . Menneneena : maboparopusiii mpaktukyM / E. C. Maxotkuna, M. B.1llyouna ;
MI'TY . - Marauroropck : MI'TY, 2018. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutym.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2143 . - MakpoOOBEKT. -
Texct : anexkTpoHHbIH. - CBeeHus noctynsel Takxke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:


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 .
10 Ne norosopa Cpoxk neicTBUS JTULIEH3UH
7Zip CBOOOJHO pacHpoCTpaHsieMoe 0eccpouHo
FAR Manager CBOOOJHO pacIpOCTpaHsIEMOE OeccpouHo
Bpaysep Yandex [cBoGogHO pacmpocTtpansiemoe 06eccpouHo

HpO(l)CCCHOHaJILHLIe 0a3bl JaAaHHbIX U ]/IH(])OpMaIII/IOHHLIe CIIPaBOYHbLIC CUCTEMbI

Haspanwne xypca

CchUika

HanuonaneHas uH(QOpMaMOHHO-aHATUTHYECKAs
cuctreMa — Poccuiickuli HMHIEKC HAy4HOIO
nutupoBanus (PHI)

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

ITouckoBas cucrema Axanemus Google (Google
Scholar)

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

denepanbHOC  rOCYyIapCTBEHHOE  OFOJDKETHOE
YUPEKICHUE «DenepanbHbIi WHCTUTYT

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

Poccuiickas I'ocynapcrBeHHas ounbanoTexa.
Karanoru

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

DnexTpoHHbIe pecypchl 6ubanoreku MI'TY um.
I''1. HocoBa

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

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOyJIs1)

MaTepI/IaJII)HO-TCXHI/ILIGCKOG obOecrieucHue JUCIHUIIIIMHBI BKIIIOYACT:



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. YueOHble ayTMTOPUU AJISl IPOBEACHHS MPAKTUYECKUX 3aHSITUN, TPYIIIOBBIX U
WHUBUAYAIbHBIX KOHCYJbTAIUI, TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOM aTTeCTaIliu.
OcHallieHue ayuTOpUN:MYyJIbTUMEIUMHBIE CPEICTBA XPaHEHUs, Iepefiaund U MpPeCTaBICHUs
nHpopMaIuu.

Komruiekc TecToBBIX 3aaHuii Il IPOBEICHUS IPOMEXKYTOUHBIX U PYOEKHBIX
koHTposei.[lomemenus Ay camocTosTeNnbHOM paboThl 00yuaromuxcs:Ilepconanbubie
komibioTephl ¢ makerom MS Office, Beixomom B IHTEpHET U ¢ IOCTYIIOM B 3JIEKTPOHHYFO
nH(pOopMaLMOHHO-00pa30BaTeNbHyI0 cpeay yHuBepcuteTa.[lomerienus s XxpaHeHus u
MPOPUIAKTHYECKOTO 00CITy)KMBaHUs yaeOHOTro 00opynoBanus. OcHaleHue: mradbl s
XpaHEeHHS y4eOHO-METOAUYECKOM JOKYMEHTAIIMH, Y4€OHOT0 000py10BaHMS M YIEOHO-
HarJITHBIX TOCOOUN. YueOHbIe ayTUTOPUH JIJIs POBEICHUS 1a00paTOPHBIX padoT:

- XUMUYECKHE PEaKTUBbI

- XUMHUYecKas 1mocyja

- BeChl JJabopaTopHbIE paBHOIUIeUne 2-oro 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

- ciektpodorometp 113 -5300BU

- TUTPATOP BBHICOKOYACTOTHBIN Jaboparop-Heiii [12 -6J11

- maboparopusiii pedaekromerp RL2 (4322)

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

- BJIIEKTPONEYb COMPOTHBIIEHUSI KamepHas abopa-topuas CHOJI 10/10

-xpomarorpad: Xpomatek- Kpucrami 5000 ucm.2



Ipuioxkenne 1

6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMOCTOATeIbHOI padoThl 00y4aloIUuXCs

[To nucrumuinnae «O011ast U HeOpraHUUEcKas XUMHUs IPeyCMOTPEHa ayIMTOpHas U
BHEAYAUTOPHAS CaMOCTOSITeNbHAst paboTa 00yJaromuxcs.

AynuropHas caMOCTOSITENIbHAs paboTa CTyI€HTOB IPEIIOIAraeT peleHue KOHTPOIbHBIX
3a/la4 Ha MMPAKTUYCCKUX 3aHATUAX.

Ilpumepnvie ayoumopnuvie konmpovhote pavomut (AKP):

[Tpumep 3ananus no Teme: «TepMoanHaMuka »

1. Paccuurarp TerioBoi 3ddekt peaknuu (1) Mo TEPMOXUMUYECKUM ypaBHEHUSIM (2) U
(3). Ykazars, sBasiercst i1 peakius (1) 3K30- WM SHIOTEPMUUECKOM.
1) 4 NH; O 30, "= 2 N, ot 6 HzO(r);
2) N2 @) +3 H2 = 2 NH3 @ AHOr =- 89,39 KI[)K;
3)  2Hy + Oy = 2H20, AH®, = - 4838 k]I
2. Bbruuciouth crangaptHyto TemnoTy oOpaszoBanus NoO (), mcxons u3 craHgapTHOH
TEIUIOTHI 00pa30BaHUs JUOKCHIA YTIIEPOIa H TEPMOXUMHUIECKOTO YPABHCHUS:
C (rpagur) T ZNZO(F) =CO, T 2N2(r), AHOr =-557,5 xJIxk.
3. Tlpu Hekotopoit Temmepatype T 3HIOTepMUYEecKas peakius A—B npakTudecku uuet
1o koH1a. OnpenennTsb:
3HAK ASOr peaknun A—B;
1) smak AGY, peakuuu B—A nipu remneparype T;
2) BO3MOXXHOCTh TIPOTEKAHUSI peakiiui B—A Mpu HU3KUX TeMIIepaTypax.

[Ipumep 3ananus o teme: «Kunetuka. PaBHoBecue»

1. Kak m3menntcs ckopocth auccormanuu NyOy 1mo peakimu:
N204 = 2N02,
ecym HadanbHas koHneHTpanus N,O4 coctanisura 0,08 MOIB/JT, 2 K MOMEHTY HACTYIIIICHHS
paBHOBecHs quccorupoBaio 50 % N2O,.
2. HaiiTi HayaJIbHBIC KOHIICHTPAIIMY UCXOHBIX BEMECTB A U B M KOHCTaHTY paBHOBECHS
K. peakuuu, npoxoasen B cucteme: A ) + 2B ) & C (),
€CJIM PaBHOBECHBIE KOHIIEHTpAINK paBHbI, MONb/T: [A] =0,6; [B] = 1,2; [C] =2,16
3. [l paBHOBecHOM cucteMsl: FEO (o + CO(y < Feyy + CO, ()
KOHCTaHTa paBHOBecus paBHa K, = 0,5. Onpenenuts paBHOBecHbIe KOHIIEHTparu CO u

CO,, MOJIB/11, ecii HaYaTbHBbIC KOHIIEHTPAIIUN ITHX BEIIECTB COCTABIISIIH, MOJIB/JI:
[CO], =0,05; [CO,], = 0,01.

4. Hanucath BhIpaK€HHE KOHCTAaHTHI paBHOBecUs K. M yka3aTh HampaBlieHHE CMEUICHUS
paBHoBecus npu u3meHeHuu P (eciim T = const) u T (ecu P = const) mist ciaeayromumx peaxKiuii:
1) C (rpagun + COxy < 2C0 ), AH% =+ 172,5 xJTx; TT; TP;
2) 2CO ) + Oyy < 2CO; AH% = -566,0 kJlx; 4T; TP;
3) Nz(r) + Oz(r) < 2NO ) » AHOr =+ 180,0 x/Ix; JIT; IP.

[Ipumep 3amanus 1Mo TeMe: « PacTBophsI»

1. Tutp pactBopa 6pomuaa kanus ¢ mwioTHocTeio 1,074 r/mi pasen 0,1071. PaccuuTaiite
MacCOBYIO JIOJII0, MOJISIPHYIO KOHILIEHTPALHUIO SKBUBAJIEHTA, MOJISUIBHOCTBH pacTBOpA.

2. IlpousBenenue pacrBopumoctu AgzAsO, cocTasisier 1.10%. B kakoM oGbeme
HaCBILIEHHOTI'O PacTBOpa COAEPKUTCS 6,4 MI 3TOU COJIN.

3. Beraucnure pH B 0,0001H pactBope HpSO4.

4. CocTaBbTe MOJIEKYIISIPHBIE 1 HOHHO-MOJIEKYJIIPHBIC 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 auccormanuu HCN B 0,001 M pactBope. HaiiTu KOHIIEHTpaI[ui0 HOHOB
CN™ B oaTOM pactBOpe.

Bueayautopnas camoctosiTenbHasi paboTa COCTOUT U3 HAITUCAHMSI BBEACHUS K
npezcTosieit 1abopaTopHoil paboTe, BHIOTHEHHUS JOMAIITHETO 3aJaHHs 110 TeMe (METOUYeCKue
yKa3aHUus PUBOAATCS B CIIUCKE JIUTEPATYPhI), TOATOTOBKE K KOJJIOKBUYMaM U 3a4€TaM.

Ilpumeput 3a0anuit 014 6HeayOUmMoOpHOU CaAmMOCMOAMENbHOU Padombl

ITnan BBemeHus 11s1 1abOpPaTOPHOM pabOTHI:
Ornpezenenne TeroBbIX 3(h(PEKTOB MpoIeccoB

1. Beenenue

1.1. OnpeneneHue nepBoro 3aKkoHa TepMoAMHAMUKH. [IepBbIii 3aKOH TEPMOIUHAMUKY JIJIS
M30XOPHOT0 U U300apHOT0 MPOIECCOB

1.2. Tlonsitue 00 sHTanbnuu. CTangapTHas SHTAIbIUS 00pa3oBanus BemecTs (AH).
DK30TePMUYECKUE U IHAOTEPMUUYECKUE PEAKIIHH.

1.3. 3akon I'ecca u ero ciencrBus

3aoaua 1

Boruncnuts temioBoii a¢p ekt peakunn 2P + 5Clyry = 2PCls() , ecitn n3BecTHbI
TEIUIOBbIE d(DPEKTHI CIETYIOMINX PEAKIIHIA:

2P +3Clyy =2PClyg AHY, = - 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. TenoBble 3(hPeKThI IPU PaCTBOPEHUHU KPUCTATNINYECKUX BELLIECTB

3aoaua 3

[Tpu pactBopenuu B Boae 23,38 r conu NaCl nornomaercs 2,14 k[ TemnoTsl.
Brruucnute temnoty pactBopenus conu NaCl .

[Ipumepsl BOITPOCOB K KOJJIOKBUYMAaM
Bonpocwt k konnoxkeuymy no meme «OKkucaumenbHo-60CCMAHOEUNEIbHbIE RPOUECCHL)

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

4. ®opmyina HepHera

5. Onucatp paboOTy TaIbBAHUYECKOTO dJIEMEHTA

6. KoHILIeHTpallMOHHBIN rajgbBaHUYECKHUI MOTEHIIHAI
7. HazoBUTE MPUYUHBI U TUIIBI KOPPO3UHU



8. MexaHu3M 3JIEeKTPOXUMHUYECKONU KOPPO3UH
9. CriocoOBbI 3aLUTHI 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 CBOWCTBA METAJIIIOB.

3. OcHoBHbIE CTIOCOOBI MOTYYEHHS] METAJLIIOB.

4. O0uirie CBOMCTBA S-METAJIJIOB.

5. Xumus d-snemeHToB. CTeneHn OKUCIeHUs (IPUBECTH MPUMED).

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

7. CoelMHEHUS CEPBI.

8. Conu cepHOM KHUCIIOTHI .

9. OcHOBHBIE IPUUUHBI MHOT000Pa3Hsl KUCIOPOACOAEPKAIINUX KHCIOT CEepB.

10. TTpumepsl KUCIOPOACOIEPKAIINX KUCTIOT CEPHI.

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

12. Xpom. CoenuHenust xpoMa. XapakTep COeAMHEHUH (XUMUUYECKUE PEAKIIUH ).

13. Cuctema «xpomar — 1uxpomar

14. Onementsl VII rpynmel mo6o4yHON nOArpynnbl. XapakTepHbIE CTETIEHN OKUCIICHMUS,
MPUPOJIHBIE COETUHEHNUS U TIOJyYeHHE METaIOB.

15. Mapranenu. CoennHeHus: Maprasua.

16. Dnementsl Il rpynmnel rnaBHOM noarpynmsl. O0Imas XapakTepUCTHKA 3J1e-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 coctosiHus cucteMsl. [lapaMeTprl COCTOSIHUSA CUCTEMBL. BHYTpEHHSS SJHEprus
CHUCTEMBI.

2. BnusiHue TemnepaTyphbl Ha HalpaBiIeHHEe XUMHUYECKOIo IIpolecca.
. DHepreTnyeckue 3PPeKThl XUMHUUECKUX PEeaKIMid. DHTATbITHS.
. 3akoH ['ecca u cienCcTBUSA U3 HETO.
. DHTpONHUS XMMHYECKON CUCTEMBI U €€ U3MEHEHUE B XO/I€ PEAKIUH.
. OHeprust [ m60ca 1 HampaBJIeHHe XUMHUYECKUX PEaKIUi.
. CKOpOCTh XMMHUYECKON PEAKLINN- OCHOBHBIE ITOHSATHSI.
. DaKTOPHI, BIMSIONINE HA CKOPOCTh XUMHUECKON PEaKIuu. 3aKOH JICMCTBYIOIINX Macc.

O 00 3 N L W

. Businue TemnepaTypsl Ha CKOpPOCTh XUMHUUecKkux peakiuid. [Ipasuiio Bant-T'odda.
OHeprus akTUBALNY.

10. XumMHnueckoe paBHOBECHUE, €I0 IPU3HAKH.

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

12. PactBopsl. O011ast XapakTepUCTUKA PAaCTBOPOB.

13. Cioco0bl BeIpaskeHHsI KOHIIEHTPALUU PacTBOPOB.

14. PacTBOpBI 3J1€KTPOJIUTOB. Teopust 3JIEKTPOJIUTUIECKON TUCCOLIMAIIUH.



15. KoHcraHTa quccomuaiiy 3JIeKTpoauTa. 3akoH pazoasieHus OcTBaiba.

16. OOGMeHHBIE peaKkLMU B paCTBOPAX 3JIEKTPOIUTOB. IOHHOE paBHOBECHE B TOMOTEHHBIX
CHUCTEMaX.

17. ObOpa3oBanue u pacTBopeHue ocaakos. [IponsBeneHrne pacTBOPUMOCTH.

18.MonHOE npou3BeicHUE BOJIBI.

19. Mexanusm ruaponunsa cojei. Tumbl ruapoinsa.

20. CTerneHb U KOHCTaHTa THAPOJIU3a COJICH.

21. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. Oxucaurenu. BoccranoBurenu.
Hanpasnenue OBP.

22. DNEeKTPOXUMHUUYECKHE TIPOLECCHI. DNEKTPOAHBIN NOoTeHIMaI. [ apBaHnYECKHil 21€e-
MEHT.

23. Koppo3sus: tTunsl koppo3uu. Koppo3us meTaiios.

24. DOnextponus. 3akoHsl Dapazes.

Ilepeuensv éonpocoe 0na no02omoeKu K 3auemy (2-ii cemecmp):
1. KommiiekcHbie coequHeHust. OCHOBHBIE MOJI0KEHUS KOOPAMHAMOHHON TEOpUH
A.Bepnepa.

2. JIOHOpHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHuUsl KOBAJIEHTHOM CBSI3U.

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. Konnounuele pactBopbl. CTpOEHHE MULIEILIIBI 307151

8. OKHCINTENTbHO — BOCCTAHOBHUTEIbHbIC PEAKIIUM: THIIBI
OKHMCJIUTEJIbHO-BOCCTAHOBUTEILHBIX peaKIuii

9. OKHCANTEIN U BOCCTAHOBUTEIN

10. ITpurHBI BO3HUKHOBEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO IMOTEHIMAIA.

®opmyna Heprera
11. T'anmpBaHWYECKUI PJIEMEHT
12. Tunel koppo3uu. MexaHu3M IIEKTPOXUMUUECKOU KOPPO3IUU
13. Crioco0bl 3alIUTH OT KOPPO3UU
14. DnexkTponn3 pacTBOPOB U PACIIIIAaBOB
15. 3akonsr Papanes

16. O61mue cBoiicTBa METAJUIOB: XUMUYECKUE U (PU3NUYecKHe
17. OcHOBHBIE CITOCOOBI MOJIYUYEHUSI METAIIJIOB

18. O61mas xapakTepucTUKa S-MeTajIoB

19. O6m1ast xapakTepucTHUKa P-METaIOB

20. [1epexogHbIe 371EMEHTHI



IIpuioskenue 2
7 OIeHOYHBIE CPEACTBA I MPOBEAECHUA MPOMEKYTOUHOM aTTeCTaluI

ITpomesxyTouHas arTecTalus UMEET LIEeJIbI0 ONPENEIUTh CTENEeHb JOCTHKEHHS 3allJIaHHPOBAHHBIX PE3Yy/IbTaTOB O0YUEHHUs 10 AMCLUUILINHE (MOIYJIIO)
«O01as 1 HeopraHuveckas XUMus 3a mepuo] ooydenus (1,2 ceMecTpsl) 1 MPOBOAUTCS B popMe 3a4éTa U 3a4€Ta C OLCHKOM.

JIaHHBIN pa3/ien COCTOUT UX JIBYX IYHKTOB:

a) [Inanupyemsle pe3yabTaThl 00yUEHUS U OLIEHOUHBIE CPENICTBA AJIs IPOBEAEHUS IPOMEKYTOUHOM aTTeCTalUH.

0) ITopsiiok npoBeaeHHsI IPOMEKYTOUHON aTTeCTallMM, TIOKA3aTeNN U KPUTEPUHU OLICHUBAHUS.

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

I/ICHOJIbSyeT 3aKOHbI XUMUH IIPU U3YYCHHUU U aHAJIN3€ TCXHOJIOTMYICCKUX IIPOUECCOB U IMPOUCCCOB B OKPYKAIOIIEM MHUPE

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 3HAaHHA O 3aKOHOMCPHOCTAX XUMHUUCCKUX IIPOLECCCOB IIPHU PCHICHHUH TCXHOJIOTUYCCKUX 3a/lav

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
XUMHUYECCKHUX JICMECHTOB, COGI{HHEHHﬁ, BE€IICCTB 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. DHTpONUs XUMUYECKON CUCTEMBI U €€ U3MEHEHUE B X0J1€ PEAKLIUH.

6. DHeprus ['m60ca 1 HanpaBIeHNUE XUMHUYECKUX PEaKITHi.

7. CKOpPOCTbh XUMUYECKON PEAKLIUH- OCHOBHBIE ITOHATHS.

8. @aKTOPbI, BIUSIIOIINE HA CKOPOCTh XUMUUYECKON peakiuu. 3aKOH JEeHCTBYIOIIMX MaccC.

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

DHeprusi akTUBAIUH.

10. Xumuueckoe paBHOBECUE, €T0 IPU3HAKHU.

11. Cmemenne xumuueckux pasHoBecuil. [Ipunnun Jle- Hletenbe.

12. PactBopsl. O0111as1 XapaKTepUCTUKA PACTBOPOB.

13. Crioco0Obl BbIpaKeHHsI KOHIIEHTPAIMH PACTBOPOB.

14. PacTBOpPBI 31€KTPOJUTOB. Teopus 31EKTPOJUTUYECKON AUCCOLMALIIH.

15. KoHcTaHTa 1ucconuanuu 31eKTposinTa. 3akoH pazbasieHus OcTBanbaa.

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 ruznpoaunsa coueil. Tunel ruaposnunsa.

20. CreneHp 1 KOHCTaHTA THAPOJIN3A COJIEH.

21. OKucnUTENpHO-BOCCTAHOBUTENBbHBIE peakiny. Okucautenu. BoccranoBuTeny.
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 temnosoit addexrt peakunu 2Py + 5Clyry = 2PCls(x) , ecitit H3BEeCTHBI TEIIOBbIE
BEIIECTB, IPUPOIEC XUMUUECKOH CBSI3U U 3¢ (dEeKThI CIeAYOIUX peakui:
CBOWCTBAX Pa3IMYHBIX KIACCOB XUMHUYECKHX | 2Py + 3Clyy =2PCls( AH’, = - 645 k]I
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
AHyepm = - 92,3 KJIK
3aoaua 3. Hanucatb BbIpak€HHE KOHCTaHThI paBHOBecus K. M yka3aTh HampaBieHHE
cMmerneHus paBHoBecus mpu u3menenuu P (ecmu T = const) u T (ecnu P = const) mns
CIIETYIOIINX PEaKIIHii:
1) C (rpagmm) + CO2y) < 2CO ),  AH’ =+ 172,5 xJlx; TT; TP;
2) 2CO ™t Oz(r) < 2C0O, ) 1 AHOr = -566,0 xJIx; \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 nuccormaruu HCN B 0,001 M pactBope. HaliT KOHIIEHTpaIMio HOHOB
CN™ B oaTOM pacTtBoOpe.
OIIK-1.3 [Ipumensier 3HaHUS O 3aKoHOMepHOCTsX | 1. O6mmue cBoiicTBa S-METAJIOB.

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. CoennHeHHUS Xpoma. XapaKTep COSAUHEHNN (XUMHUYECKUE PEAKIH ).

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 = ZFGO(K) H = -533,2 KI[)K
2) 2H, o T 0, = 2 Hzo(r) H =-483,8 Kk J[x

Vkaxure, sIBISETCSA PEAKIUs H]10- WIH K30TEPMUUECKON?

14. He npou3Bos BEIYUCICHUM, YCTAaHOBUTE 3HAaK A Sy ClIeAYIOIUX peaKLU:

a) 2CH4(F) = CyH, ™t 3H, )

6) Nogry + 3Hzr) = 2NH3 )

B) Cpy + 02 () = 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
CH; +H,S=CS, + 3H, AH> 0 1T ;1P

1. OcHOBHO 3aKOH reoXxMMUU. MaccoBblii kiapk. Kinaccugukanus 31eMeHTOB 1o
pacIpoCTPaHEHHOCTH.
2. Metannsl. XapakTepHble CBOIICTBA METAJJIOB.
3. OcHOBHBIE CITOCOOBI MOTYYEHUS] METAIIJIOB.
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 MPUYUHBI MHOTOOOPA3Hs KUCIOPOACOACPKAIIUX KUCIOT CepHI.
10. ITpumepsl KUCIOPOACOAECPKAIIMX KHUCIOT CEPHI.
11. Dnementsl VI rpynibsl m0O0OYHOM MOATPYHIIBL. XapaKTePHbIE CTETICHH OKUCIICHHUS.
12. Xpom. CoenuHenust xpoMa. XapakTep COeAMHEHUN (XMMUUYECKHUE PEAKIIUH ).
13. Cucrema «xpoMar — TUXpOMaT»
14. Onementsl VII rpynimel no604HON NOArpyNIbl. XapaKTepHbIE CTETIEHNU OKUCIIEHHUS,
MPUPOJIHBIE COEUHEHUS U TIOTyYeHHE METaIOB.
15. Mapraneu. CoenvHeHus Mapraiua.
16. Onementsl Il rpynmel rmaBuoi noarpymmsl. OOI1as XapaKTEpPUCTUKA AJIe-MEHTOB.
17. ’KecTkocTh BO/IBI: BU/IbI )KECTKOCTH, €UHULIBI U3MEPEHMSL.
18. MeToabl yCTpaHEHUS KECTKOCTU BOBI
1. Kak nmonyyatot Metayunueckuii HaTtpuii? [IpuBenure npumMepsl peakiuii.

2. CocTaBbTe ypaBHEHHS peaKIIMii, KOTOPbIE HYKHO MPOBECTHU Il OCYIIECTBIICHHUS
CIEAYIOIIMX MPEBPALLCHUI:

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
noarpynm. [louemy 3nemeHTs! TOOOYHOM MOATPYIIBI MOTYT HPOSIBISATH 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 coeauneHue)

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 cBunia (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
po(hecCUOHATILHON e TENbHOCTH.

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

IToxa3zatenun u KPUTEPHUH 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 OILIEHKY «Xxopomo» (4 Oamna) — OOydYarOIIMIiCS JEMOHCTPUPYET CPEIHUM YpPOBEHD
Cq)OpMHpOBaHHOCTI/I KOMHGTGHHHﬁI OCHOBHBIC 3HaHHWsA, YMCHUSA OCBOCHLI, HO JOIMYCKAaIOTCA
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 KOMIIETCHIIUNA: B X0/I€ KOHTPOJBHBIX MEPOIPHUSTUN 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 «HEeYA0BJIETBOPUTEJIbHO» (2 Oamia) — oOyJaromHMiicss JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuaa, JOMyCKaeT CyIIeCTBEHHbIE OIUOKH, HE MOXKET TTOKa3aTh
WHTEIJIEKTYalbHbIC HABBIKM PEIISHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6arm) — oOydarommiicss He MOXET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BEICHUS U O0BsICHEHHSI HH(POPMAIIUH, HE MOXKET MMOKa3aTh UHTEIUICKTyalIbHbIS
HAaBBIKM PEUIECHUS MTPOCTHIX 3a7ad.






