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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o1o0pena s peanuzamnuu B 2022 - 2023
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanuzanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XUAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxIeHa u onodpeHa s peanu3anuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaryprud 1 XAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

HenssMmu ocBoeHus mucHMIUIMHBI (Moaymsi) «OOmas W HEOpraHWYecKas XUMHUS
SBIIIIOTCS: yYMEHHE TUIAHUPOBATh M TPOBOAWTH XHMHUYECKHUE OSKCICPUMEHTHI, IMPOBOIUTH
00paboTKy UX pe3yIbTaTOB U OIICHMBAThH MOTPEITHOCTH, MOJISTUPOBATh XUMUYECKHE TTPOLIECCHI U
SIBIICHUS, BBIIBUTATh THIOTE3bl M YCTAHABIWBATHL TPAHUIBI WX NPUMEHEHHUs. bakamamp
HarnpaBieHus 18.03.01 «Xumudeckas TEXHOJOTHs» JOHKEH OBITh CIOCOOCH HCIIOJIb30BaTh
3HAHMS CBOMCTB XMMHYECKUX JIEMEHTOB, COCIMHEHUI U MAaTEPUAIIOB HA X OCHOBE IS PEIICHHS
3a7a4 Ipo-heCCHOHAILHOM AeATENLHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

Hucuunnuaa OOmiasi 1 HeopraHuveckass XMMHsS BXOAUT B 0a30BYIO 4acTh y4eOHOTO
r1aHa 00pa3oBaTeNIbHON MPOTPAMMBI.

Jigs  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

JuciunauHa otHocuTcss K 6a3oBoit wactu (b1.b) mporpammer BO no nHampasiieHuro
noa-rotoBkn  18.03.01 «Xumuueckass TexHONOTUs», Npodpuiab «XUMHUYECKas TEXHOJIOTHS
MPUPOIHBIX SHEPTOHOCUTENCH U YTIIEPOIHBIX MATEPUAIOBY.

VYcnemHoe ycBoeHHME MaTepuana IpeArnoiaraeT 3HaHUE CTYAEHTaMH OCHOBHBIX
MOJIOKEHUHN CIEAYIOUINX IKOIbHBIX TUCIUILINH:

- HEOpraHM4YeCKasi ¥ OpraHnvYecKas XuMUsi;

- husmka,

- MaTeMaTuKa.

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN AAHHON AUCLUUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

Hctopust XuMuM U XMMUYECKON TEXHOJIOTUH

Munepanorus, Kpuctautorpadus u nerporpadus

AHanuTuyeckas XuMus 1 (GU3NKO-XUMHYECKUE METO bl aHATH3a

OO0m1as XuMHUYeCKast TEXHOJIOTUS

dusnyeckas XUMHS

Konnongaas xumus

[ToaroroBka yrien [uist KOKCOBaHUs

TexHuueckas TEpPMOAMHAMHKA U TEINIOTEXHUKA

DU3UKO-XUMHYECKUE OCHOBBI METAJUIYPIrHMUYECKUX ITPOLECCOB

W3Bneuyenne u nepepadoTka XUMUYECKUX MTPOTYKTOB KOKCOBAHHS

KoxkcoBanue yrneun

XHUMHUYECKUE PEAKTOPHI

[ToaroroBka K 3aIMTe U 3alUTa BBITYCKHOM KBaJIM(UKAIIMOHHONW pabOThI

[ToaroroBka K caye v crlaya rocyAapCTBEHHOT O K3aMEHa

3 KomnereHunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHMIUIMHBI (MOAYJIS) U IVIAHUPYEMbIe Pe3yJIbTaThl 00y4YeHUs

B pesynbrare ocBoeHMs AUCIUIUIMHBI (MOIyJisi) «OOIIas U HeOpraHWYecKask XUMUS
oOyJaronuiicst ToKeH 007a1aTh CIEeAYIONUMU KOMITETEHITUSIMU:

CrpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIINH
OIIK-3 TFOTOBHOCTBIO MCITIOJIB30BATh 3HAHMS O CTPOCHHHM BEIIECTBA, IPUPOJIE XUMUYECKON

CBs3U B PA3JIMYHBIX KJIACCAX XUMUYCCKUX COCI(I/IHCHI/Iﬁ JJI1 TIOHUMaHU A CBOICTB MaTCeprajoB U
MCXaHU3Ma XUMHUUYCCKHX MMPOLUECCOB, IMPOTCKAOIINX B OKPYXKAKOIIEM MHUPEC




3HaTh

-~OCHOBHBIC KJIACChl HCOPTAHNYCCKUX COCI[HHGHHﬁ;

-~OCHOBHBIC IMOJIOKCHUS SJICKTPOHHOT'O CTPOCHUA aTOMOB U MOJICKYJI,
OCHOBEI TCOPHUHU XHUMHYECKOM CBSI3U B COCAMHCHUAX pa3HbIX THUIIOB,

- CBA3b MCXKY CTPOCHUCM BCIICCTBA U €TO CBOﬁCTBaMH, MEXaHU3MOM
XHUMH-YECKUX peaKuHﬁ;

- XapaKTCPUCTHUKU XUMUUCCKHUX CUCTCM.

YmMmern

- HCII0JIb30BaTh OCHOBHBIE XMMUYECKUE 3aKOHBI, TEPMOJUHAMUYECKHE
CIIpa-BOYHBIE IAHHBIC U KOJIMYECTBEHHbIE COOTHOLIEHUSI HEOPTAaHUYECKOU
XUMHUU 7151 pelieHust Mpo(eCCUOHANIBHBIX 3a/1a4;

-IPOTHO3UPOBATH BIUSHHUE PA3JIIMYHBIX (PaKTOPOB HA PAaBHOBECHE B
XUMUYE-CKUX PEeaKIUAX;

- IPOBOAUTH PACUETHI OCHOBHBIX XapaKTEPUCTUK XUMUYECKUX CUCTEM.

Bnanets

- TEOPETUUECKUMHU METOAaMH OTMCAHUS CBOMCTB MPOCTHIX U CIIOKHBIX
BEIIECTB;

- HaBBIKaMU BBIYMCICHHS (PYHKIUNA COCTOSHUS XUMUYECKON CUCTEMBI,
METO-JJaMH OLEHKH YCTOMYMBOCTU XUMUYECKUX CUCTEM.

ITK-18 roToBHOCTEIO HCIIOJIL30BAThH 3HAHUE CBOMCTB XMMUYECKHX 3JICMCHTOB, COCJIMHEHUN U
MaTCpHraJIOB HAa UX OCHOBC IJId PCIICHUA 3aaa4 Hqu)eCCHOHaJIBHOﬁ JACATCIIBHOCTH

3HaTh

-CBOMCTBa XMMHUYECKHX 3JIEMEHTOB, UX COCIMHCHUN U MaTepPUaAJIOB Ha UX
OC-HOBGC;

- MEXaHHM3M XMMHUYECKUX TPOIECCOB, UX TCOPETUICCKUE OCHOBHI,
BO3MO’KHO-CTH ¥ TPAHUIIBI POTEKAHMUS;

-CTI0COOBI BO3/ICHCTBUS HA TPOTCKAHUE XMMHUYECKUX IPOIECCOB.

YmeTh

-HCIIOJIb30BATh 3JICMCHTAPHBIC IPAKTHUCCKUE HABBIKH, OCHOBHBIC
XUMHNYCCKUEC 3aKOHBI, TCPMOANHAMHWYCCKUC CIIPABOYHBLIC JaAHHBIC 1
KOJIMYECTBEHHBIC COOT-HOIICHHSI HEOPTAHUYECKOW XUMUU ISl PELICHHS
npoeCCHOHATBHBIX 33/1ad.

Bnanerts

- HHCTPYMCHTApPUEM, JICMCHTAPHBIMU METOJaMH U IIPUCMaMU pa60TI>I npu
HU3YyUCHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U UX COCI[I/IHGHI/Iﬁ




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padorta — 188,9 akan. yacos:
— aynuropHas — 185 akan. 4acos;

— BHeayuTopHas — 3,9 akaJi. 4acoB

— camocrosTenbHas padbora — 135,1 akan. gacos;

d)opMa aTTecTaguu - 3a4€T, 3a4€T C OILICHKOH

AynutopHas S s
o | xomraxtHas pabota E = Dopma TeKyILEro
= s X Bu KOHTPOJIS
Paznen/ Tema 3 (B axaz. gacax) R A . P Kon
g 3 © | caMOCTOSITENILHOM | yCIIeBaeMOCTH U
JCIUTUTAHBI 3 £ = . | kommerenuuu
O g £ paboThI IPOMEXXYTOYHOH
Tex. J;:g- HE:}I:T‘ E % aTTeCTAlNN
1. Pasmen:  xumuueckas
TEPMOJIMHAMUKA
IIpoBepka
L1 Tewa: ymxm BBE GE)HI/H‘/'IPK 120
COCTOSIHUS CHCTEMBI. Hanmcanue a6o§e ommmeﬁ
BHyTpeHHsIs SHEPTHs BBEJICHUS JUIA P A
2 6/611 | 4/611 2 . | padotsl (pemenne |OIIK-3, ITK-18
cuctembl. 3akoH [ecca. nabopatopHoOn saav)
TepMoarHAMHYECKHE paboThl A
ACUCTEI Konnok-Buym no
P ) 1 TeME
IIposepka
BBE/ICHUII K J1a0.
abore, ToManrHei
1.2 Tema: Dutponus Bomonmerne | &
2 2 N pabots! (permenue |OINIK-3, ITK-18
cucteMsl. DHeprus ['u6oca JOMalIHei paboTel
3amaa)
Komnoksuym no
TeMe
HWroro no pazaeny 4 6/611 | 4/611 4
2. Pazmen: XUMHYeCKast
KHHETHKA u XHUMHYECKOe
paBHOBecHE
IIposepka
21 Tema: ckopocTh sBe EHHP,IPK 136
XAMUYECKOM peaxkuuu. Hamnmcanue paﬁolTle HOMamHéﬁ
@dakTophl, BIUAIOLIAE Ha BBEJICHHS JIIS ’
PPl - . 2 8/611 5 A e pa6otsl (pemenue |OIMK-3, TTK-18
CKOpOCTh XHUMHUYECKOU nabopaTtopHOn sajav)
peaxIum. DHeprus paboThI Aat),
AKTHBALIAN 1 KOJJIOKBHYM IIO
) TEME
Hanucanue
2.2 Tema: BBEJICHUS K
Karajam3aTopbl; TOMO- U 2 4 5 A . OIIK-3, IIK-18
N naGopaTtopHOH
reTEepPOTreHHBIN KaTanu3
pabote
Hroro no pazaeny 4 8/611 4 10
3. Pazgen: pacTBOpHI; HOHHBIE
paBHOBECHS B PacTBOpax
IIpoBepka
BBE/ICHUII K J1a0.
Hammcanne pabote, nomarrHei
3.1 Tema: KOHIEHTpaLUI 4 41 2 2 BBEJICHUS K paboTHI (perieHue OIK-3. TIK-18
pacTBOpOB 1 nabopaTtopHOH 3ajau4), '
pabore KonrponbHas
paboTa mo Teme
«PacTBOpBI»
3.2 Tema: pacTBOpPHI
pacTop 2 4 2 OI1K-3, T1K-18

HEJJIEKTPOIUTOB




Hanucanue
BBEJICHUS JIS

3.3 Tema: pacTBOpPBI N
AIIEKTPOJIUTOB; AabopaTopHoii
’ 2 6 2 paboTHI OIIK-3, IIK-18
JNEKTPOIUTHIECKAS
JTUCCOLIUAIIHS
Brinmonnenune
JOMalIHei paboThl
IpoBepKa
34 Tema: ruapOIU3 Hanucanue POBCP
COJIeH; THIBI THAPOIHU3A BBEJICHHS K BRIIOHCHHA 1
. . 2 6 2 . opopmienust  |OIIK-3, TTK-18
coJel; BOJIOPOIHBIH Ta00paTOPHOI .
nabopaTopHO’
nokazaresns (pH). pabore
paboThI
IIposepka
HanvcaHue BBE/ICHHS K
BBEJICHUS K nabopaTtopHoOi
35 Tewa: HOHHEIC na6oﬂaTo HOH a60T£ I gBe Ka
paBHOBECHS B 4 6 2 patop p » MpOBEp OIIK-3, IIK-18
pabote, u3yueHue | BBIIOJIHEHUS U
TeTepOreHHbIX CUCTEMaX.
JOTIOJIHUTENHHOTO odopmnenust
Marepuaia 1abopaTopHOi
paboTHI
HWroro no pazneny 14 | 2221 6 10
4. CrtpoeHue aToMa
4.1 Tema: OCHOBHBIE KonTponbhas
TIOJIO>KEHUS KBAaHTOBOM BhiNoHE e paboTa mo Teme
MEXaHUKH; MIPUHIUII 2 4 3 N «Crpoenne atomay |OINK-3, ITK-18
N JoMalIHel paboTel
T'eiizenOepra;  ypaBHEHHE IIposepka
[Ipenunrepa. JIOMAaIlHe#H paboThI
4.2 Tema: nOpuHIMI
TTaymm; IIpaBUiIa
I, P 2 2 OTIK-3, TK-18
KneukoBckoro;  mpaBuio
I'yHna; ATOMHBIE
Wroro no pazneny 4 4 5
5. Paznen: peakun
OKHCJICHHUSI U BOCCTa-HOBIICHHS
B XUMHYECKHX MPOIECCcax
Hanucanue
npoBepKa
BBEJICHHS JIIS
. BBEJICHUS,
5.1 Peakuum oxucieHus u nabopaTtopHOn
BOCCTaHOBJICHUS Tumnet paboThI BBINOHCHUA 1
. ) 2 2 odopmnenus OIIK-3, ITIK-18
PpeaKIHid. OcHOBHBIE .
nabopaTopHO
TIOHSTHUS BeimosnaeHne
N pabortsl. [IpoBepka
JOMalIHei paboTel .
JOMalIHei paboThl.
5.2  Tema: BaxHeine
OKHCIUTEIH u 2 10 OIIK-3, TIK-18
BOCCTAaHOBHUTEJIH
HWroro no pazgeny 4 12
6. Pazmen: anexkTpoXuMHYECKHE
MPOLIECCHI
6.1 Tema: dIEKTPOAHBII N3ydenne ..
MOTEHIINAIT; ypaBHEHHUE MaTepHaia JeKInui OTHCT 1O
i N 2 4 peimostHenHon  |OITK-3, TTIK-18
Hepncra; ranpBaHHYecKuit 7 COCTaBIICHUE
pabore (TeKcr )
JJIEMEHT. JTOKJIaJIOB
6.2 Tema: kopposus:
BUJIBI KOppO3HH;
. PP 4 7.1 OIIK-3, TIK-18
JJIEKTPOJIN3 PACTBOPOB U
pacIIaBoB.
Hroro no pazneny 6 11,1
Hroro 3a cemectp 36 |[36/141| 18/61 | 52,1 3a4ET




7. Paznen:

B XUMHUYCCKHX IpoHeccax

peaxkuuu
OKHCJICHUS U BOCCTa-HOBJICHHS

Hanucanue
BBE/ICHHS IS
7.1  Tema: BaxHeWmme 1abopaToOpHOI
OKHUCIIUTEIN u 2 5 paboThI OIIK-3, IIK-18
BOCCTaHOBHUTEIN
Brimonnenue
JOMalIHei paboTh
7.2 Tema: cocTaBicHHE
ypaBuenunii OBP (BbBOX 4/41 5 OIK-3. TIK-18
MPOJYKTOB peakiuu; '
METOJ JIEKTPOHHOTO
Hroro no pasaeny 2 4/41 10
8. DNEKTPOXUMHUYUCCKUE
MIPOIIECCHI
Hanmcanue IIposepka
. BBEJICHUS IS BBe/ICHHH K J1al.
8.1 Tema: sneKkTpOAHBIN 6 . 5 .
O — ypaBHene 1abopaTopHOH | paboTe, AOMAIIHEH
) N 4/41 5 paboThl pa6otsl (pemenue |OINK-3, TTK-18
HepHcra; ranpBaHHYECKHI sanav)
JJIEMEHT.
BeinosHeHE KonrponbHas
JomarnrHei paborer| paboTa Mo Teme
8.2 Tema: koppo3sus:
BHUJIBI KOppO3HUH; 5 OIIK-3, TIK-18
JNIEKTPOIN3 PACTBOPOB U
pacIuiaBoB.
HWroro no pazaeny 4/41 10
9. PacrtBopsI
Hanucanue IIpoBepka
BBEJICHHS IS BBEJICHUH K 11a0.
) nabopatopHOn aboTe, JoMalrHen
9.1 Tema:  xomnonnmbie 4 6/41 8 paboTsI I;)2160T1>1 (pemenue |OIIK-3, [IK-18
pacTBOpEI
3amaa)
BrimosaeHne KonTtponbHas
nomaiiHei pabotel| padora mo Teme
Hanucanue IIpoBepka
BBEJICHHS JIIS BBEJICHUH K 11a0.
1abopaTopHON | paboTe, AOMAaIIIHEH
9.2 Kowmuexcrpre 6 5 paboTsI pabotsl (pemenne |OITK-3, [TK-18
COEIMHEHUs
3amaa)
BeimosnaeHne KonTtponbHas
nomaiiHei pabotel| padora mo Teme
Hroro no pazaeny 10 | 6/41 13
10. XwuMus IEMEHTOB
Hanucanue IIposepka
10.1 Tewma: BBEJICHUS JJIs BBEIECHUI K J1a0.
MIPOUCXOXKIEHUE 1abopaTopHOH | paboTe, AOMAIITHEH
XHMHAYECKAX  DJIEMECHTOB; 2 5 paboTbl pab6otsl (perrenne |OITK-3, ITK-18
BOJIOPOTHO-TEIIUEBBI 3ajay4)
IIUKIT BeimosHeHne KonrponbHas

JIOMaIHei paboTsI

pabota no Teme




Hanucanue
BBEJICHUS JIS

IIposepka
BBeJIECHUH K J1a0.

] nabopatopHoOn .
10.% Tema: o0mme 4 8 5 paboTHI paboTte, foMaIIHeH OIIK-3, TIK-18
CBOWCTBA METAJUIOB paboThI (pelieHue)
KontponbHas
Brinmonnenune
. pabota no Teme
JIOMAIIIHEH paboThI
Hanucanue N
IpBepka BBeACHHIA
BBEJICHHS K N
10.3  Tema: xumus S- 1abopaToOpHOI K naboparopHoii
) ’ 4 12/41 10 pabote, nomamseii |OITK-3, ITK-18
3JIEMEHTOB pabote
paboTsI (pelieHue
Brinmonnenue
. 3aj1ay4)
JIOMAIIIHE#H paboThI
Hanucanus I
BBEJICHUS K J1a0. BBpe(;zf;I;II;a
10.4 " Tewa: xumms p - 4 | 1041 10 padore nposepka  |OITK-3, TTK-18
9JIEMEHTOB v
JoMalIHei paboTbl
Brinonnenue
N (pemmenue 3amayv)
JIOMAIIIHE# paboThI
IIposepka
. Hanucanue BBEJICHUS K J1a0.
105 Tewa: xmvmz d 12 | 13121 20 |BBedeHus K nabdop. pabote OIlK-3, TIK-18
9JIEMEHTOB
pabore KonrponbHas
pabota o Teme
HWroro no pazneny 26 |43/101 50
HWroro 3a cemectp 38 |57/2211 83 320
UToro 1o MucIumIEe 74 |93/361 | 18/61 |135,1 SAET, SATCTC | OTIK-3,1TK-18

OLICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B Hactosimee BpeMs OAHOM M3 3aJad COBPEMEHHOM BBICIICH IIKOJBI SIBIISETCS
MOJArOTOBKAa KOMIIETEHTHOTO, THOKOT0, KOHKYPEHTOCIOCOOHOTO CHEIMAINCTa, CIOCOOHOTO K
MPOAYKTUBHONH TNPOQPECCUOHANBHON [EATENIbHOCTH, K OBICTpON aJanTalil B  YCJIOBHUSX
HAYYHO-TEXHMYECKOTO IPOrpecca, BIAJCIOUIETO TEXHOJOTHSAMU B CBOEH CIEHHAIBbHOCTH,
YMEHHEM HCII0JIb30BATh MOJIyY€HHbIE 3HAHUS MPHU PelIeHHH NMpoQecCuOHANbHBIX 3a/1a4. B cBs3u
C 3TUM B Y4eOHOM Impolriecce HEOOXOIUMO HCIOIb30BATh MOMUMO TPAAMLIMOHHBIX (OpM
MIPOBEJICHUS 3aHATUN TaK)Ke aKTUBHBIE U MHTEPAKTUBHBIE (POPMBI.

[Mpu wusydenum aucuumauHbl «OO0IIas W HEOPraHUYECKas XHUMHUS» LEIecO00pa3HO
HCIIOJIb-30BaTh CJEyIOIINe 00pa30oBaTeIbHbIE TEXHOJIOTH:

. MOJYJIbHOTO O0yuYeHus

. IpOOIIEMHOTO 00YJYEeHUS

. ”H()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE
. peUTHHTA YYEOHBIX TOCTHKCHHUI

. KOHTEKCTHOT'O 00y4EHHUSI

. FHTEPaKTUBHOTO 00Y4YECHHUS

. MHIUBHU Iy TH3UPOBAHHOTO O0yUCHHSI

[Ipu ucnonb3oBaHUM TPATUIMOHHON TEXHOJIOTUM MPUMEHSIOTCS METOJbl aKTHBAIUU
yueOHOro nmporecca:

1). Meromsl IT — mpuMeHeHHE KOMITBIOTEPOB Ui JocTyna K MHTepHeT-pecypcam,
UCTIOJIF30BaHUE OOYYAIOUIMX TPOTPaMM C LENbI0 paclIpeHuss HWHPOPMALMOHHOTO TIOJIS,
MOBBILICHUSI CKOPOCTH O00paboTKM U mepeaaun uHpopManuu, obecnedeHus yaoOcTBa
npeoOpa3oBaHus U CTPYKTYPHPOBaHUs HH(OPMAIIH ISt TpaHC(HOpMAIIUY €€ B 3HAHHE.

2). Pabora B KOMaHIe — COBMECTHAs [CSTEIbHOCTh CTYJACHTOB B TpYIIE IO
PYKOBOJICTBOM JIH/IEpa, HANPaBJICHHAs Ha PEIICHHE OOIIeH 3aJa4il CHHEPTHIHBIM CIIOKEHUEM
pe3yNbTaTOB WHIUBUAYATbHOW pPAOOTHI YJICHOB KOMAHIbI C JEJICHHEM OTBETCTBEHHOCTH U
MTOJTHOMOYHH.

3). OOyyeHne Ha OCHOBE OIbITAa — AaKTHBH3AIMS I[MO3HABATEIBHOW JCSITEIHHOCTH
CTYZIEH-TOB 3a CUET aCCOL[MAIIMU UX COOCTBEHHOTO OIIBITA C IPEIMETOM U3yUEHHUS.

4). Onepexaroias CaMOCTOATeNIbHAsE pa0d0Ta — U3y4CHUE CTYACHTAMU HOBOTO MaTepuaa
JI0 €T0 U3II0KEHUs IPEnojaBaTesieM Ha JIEKIIUH U IPYTUX ayJAUTOPHBIX 3aHATHUSX.

~NOoO ok, WN -

6 YueOHO-MeTOIMUYECKOE 00eceyeHHe CAMOCTOSATEIbHO PadoThl 00yYaroIMXCsl
[TpexncraBneno B mpuiaoxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Endumon, B.M. OcHoBbl 001ieii xumun: Yued. mocodbue. — 2-¢ uza. — M.: UHOPA-M,
2015. — 256 c. — (Bsicmiee oOpa3oBanue: bakaiaBpuar).

ISBN 978-5-16-010066-1 (print)

ISBN 978 -5-16-1017760-0 (online)

Pexxum nocryma: http://znanium.com/bookread2.php?book=469079

2. Banos, B.I'. Heopranuueckas xumus. Kparkuii kypc. / B.I'. UBanos, I1I.H. I'ea.-M.:
KYPC:MH®PA-M, 2014.- 256 c.

ISBN 978- 5-905554-60-5 (KVPC, print)

ISBN 978- 5 -16-009834-0 (MH®PA-M, print)

ISBN 978- 5 -16-101282-6 (online)



http://znanium.com/bookread2.php?book=469079

Pexxum nocryma: http://znanium.com/bookread2.php?book=458932

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Maxorkuna, E. C. IlpakTukym 1o oOmeil u HEOpraHM4ecKoil XUMHH | ydeOHOe
nocobue. (4. 1) / E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Marauroropck : MI'TY, 2016. - 1
DIIEKTPOH. OIIT. JTUCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131
288/2659.pdf&view=true  (mata oOpamenus: 04.10.2019). - MakpooOsekt. - Tekcr
3JIEKTPOH-HBIMN.

2 . MaxotkuHa, E. C. PactBops! : yuebHoe nocodue / E. C. Maxotkuna, M. B. 1llyouna,
C. A. Kpsuiosa ; MI'TY. - Maruutoropck : MI'TY, 2014. - 1 sanekrpos. ont. auck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1346.pdf&show=dcatalogues/1/1123
798/1346.pdf&view=true  (mara oOpamenus: 04.10.2019). - MakpooOwsekt. - Tekcr
3JIEKTPOH-HBIMN.

3. Konsima, JI. I'. OxucnuTenbHO-BOCCTAaHOBUTENNBHBIE peakini. OCHOBBI AJIEKTPOXHUMHUHU |
yqe6Hoe nocodue / JI. T'. Konsiga, D. P. Mymnuna ; MI'TY. - MaFHI/ITOFOpCK MI'TVY, 2015. - 58 c.

HIL., TaoII. URL:
https //magtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show—dcataloques/1/1121
163/1147.pdf&view=true = (mara ooOpamenus: 04.10.2019). - MakpooObekr. - Tekcr
3JIEKTPOH-HBIMN.

4. Maxotkunaa, E. C. Xumudeckue 3JIeMEHTHI U MUHEpaIbl B Ouocdepe : ydeOHOE
nocobue / E. C. Maxotkutna, M. B. Illyouna ; MI'TY. - Marauroropck : MI'TY, 2017. - 1
AIIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135
288/3078.pdf&view=true = (mara ooOpamenus: 04.10.2019). - MakpooObekr. - Tekcr
3JIEKTPOH-HBIMN.

5. Maxotkuna, E. C. Dnementst V-VIII rpynn nepuonnyeckoil CUCTEMbl XUMHUYECKHX
snementoB JI. M. Menzeneesa : naboparopuslii mpaktukyM / E. C. Maxotkuna, M. B.1llyouHa ;
MI'TY . - Maruauroropck : MI'TY, 2018. - 1 snektpon. ont. muck (CD-ROM). - URL:
httos://maatu.informsvstema.ru/uploader/fileUnload?name=3587.ndf&show=dcataloaues/1/1515

B) MeToauyeckue ykasaHus:

1. PacTBOpBI 3JEKTPOJIMTOB W HEIMEKTPONUTOB: ydyeO. mocobue / E.C. MaxoTkuHa,
M.B.lllyouna, C.A.KpsutoBa. Marautoropck:M3n-so Marauroropck.roc. Text. yH-ta um. [.1.
Hocosa, 2012. — 87c.

3. Kopotkosa B. U., Ully6mra M. B. XuMuko-trepMoaMHaMUYECKHE pacueTsl: MeTo/I.
pa3pab. mist camoct. pabotel. Marautoropck: 'OY BITO «MI'TVY», 2008. - 29 c.

5. Maxotkuna E. C. Ctpoenne aroma: MeToj. yka3. U 3aaHus ISl CAMOCT. PEIICHHUS.
Marnutoropck: I'OY BITIO «MI'TVY», 2009. — 18 c.

6. Kopotkosa B. 1., Ymepos A. 1., lllyouna M. B. Onpenenenune temmoBbix 3¢ dexroB
nporeccoB: Metoq. yka3. 1ist 1a0. pabot. Marautoropck: 'OY BITO «MI'TVY», 2009. — 17 c.

r) [Iporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecneuenne

HanmenoBanme [10 Ne norosopa Cpox IeicTBUS TUIIEH3UHN



http://znanium.com/bookread2.php?book=458932
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131288/2659.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131288/2659.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1346.pdf&show=dcatalogues/1/1123798/1346.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1346.pdf&show=dcatalogues/1/1123798/1346.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135288/3078.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135288/3078.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3587.pdf&show=dcatalogues/1/1515

MS Windows 7

Professional(mma |1-1227-18 ot 08.10.2018 11.10.2021

KJIACCOB)

FAR Manager CBOOOIHO 6eccpodHo
pacmpoctpansiemoe [10

MS Office 2007 |y, 135 1117.09.2007 GeccpouHo

Professional

7Zip cBO6OAHO OeccpouHo

pacmpoctpaunsemoe [10

IIpodeccuonanbubie 0a3b1 JAHHBIX U HH(

POPMANIMOHHBIE CIIPABOYHBIC CUCTEMbI

Hassanue xypca

CchlIKa

Harmwmonanbuasa
MH()OPMAIIMOHHO-aHAIUTHYECKAsT ~ CHCTeMa
Poccuiickuii HMHJEKC HAY4YHOI'O IIMTHPOBAHUS

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

ITouckosas cucrema Akanemust Google (Google
Scholar)

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

Wudopmanmonnas cucrema - EamHoe OKHO
J0CTyIa K MH(GOpMaLMOHHBIM pecypcam

URL: http://window.edu.ru/

deziepalbHOE  TOCYIAPCTBEHHOE  OIOKETHOE

yUIpEKICHUE «DenepanbHbIi urcruryt|URL: http://www1.fips.ru/
OPOMBIIUIEHHOM COOCTBEHHOCTH

P i I .

KZ‘;ZﬁgﬁEaﬂ OCYAGpCTBEHHAA  OMOMMOTEKA. |yie: /. rsl.ru/ru/4readers/catalogues/

DnekTpoHHbIe pecypchl Oubmuorexku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

®denepanpHblii  00pa30BaTENbHBIN  MTOPTAT
OxoHomuKa. Counonorus. MeHePKMEHT

~ |http://ecsocman.hse.ru /

VYHuBepcurerckas HHPOpPMAIMOHHAs CHUCTEMaA
POCCHUA

https://uisrussia.msu.ru

MexayHapoaHast HayKOMETpHUYECKast
pedepaTHBHAsS U IOJIHOTEKCTOBAst 0a3a JaHHBIX
HayuHbIx u3ganuil «Web of sciencey

http://webofscience.com

MexnyHaponHas pedepaTtuBHas U
MIOJIHOTEKCTOBAsl _ CpaBoYHas 0a3a  JTaHHBIX

http://scopus.com

MexaynapoaHas 6a3za MOJTHOTEKCTOBBIX
ypHaioB Springer Journals

http://link.springer.com/

MexnyHaponnas KOJUTEKIIHS HAaYYHBIX
IIPOTOKOJIOB IO PA3JIMYHBIM OTPACIsM 3HAHUU

http://www.springerprotocols.com/

MexnyHaponHas 0a3a HayYHBIX MaTepHallOB B
obmacty  (U3NYECKUX HAYK W HWHXUHUPHUHTA

http://materials.springer.com/

MesxaynapoHas 6a3a ClpaBOYHBIX M3IaHUH 110
BCeM oTpacisiM 3HaHui SpringerReference

http://www.springer.com/references

MexnyHaponHas pedepaTuBHas 0aza JaHHBIX
10 YMCTOM 1 MpHUKIaaHoi MaTemaruke ZObMATH

http://zbmath.org/

MesxnyHapoaHas pedeparuBHas i1
MOJITHOTCKCTOBAsl CIpaBOYHAs 0a3a JIaHHBIX
Hay4YHBIX W3gaHui «Springer Naturey

https://www.nature.com/siteindex

ApxuB HayuyHBIX JXypHajoB «HamroHanbHbIN
ANEKTPOHHO-UH(OPMALIMOHHBI  KOHLOPLIUYM)

https://archive.neicon.ru/xmlui/

(HIT HOUKOH)



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://ecsocman.hse.ru/
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references
http://zbmath.org/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIeYeHUe JUCIUTUINHBI BKITFOUACT:

VYdeOHblE ayAMTOPUU I TPOBEACHUS 3aHATHH JIeKIMOHHOTO Tuma.OcHalleHne
ayouropuu:  MyJbTUMEAMIHBIE CpPEICTBA  XPaHEHUs, INepelayd H  MPEACTaBICHUS
uHpopManuu. YueOHbIe ayTUTOPUU JUIS TPOBEACHUS TPAKTUYCCKUX 3aHITHH, TPYNIOBBIX U
UH/IMBUYAIbHBIX KOHCYJNbTAIlM, TEKYIIero KOHTPOJS W MPOMEXKYTOYHOH aTTEeCTallHu.
OcHameHne ayJauTOPUU:MYJIbTUMEIUWHBIC CPEJCTBA XPAaHEHHS, TEepelayd W TPEICTABICHUS
uHpOpMaLnH.

Komruieke TeCTOBBIX 3afaHWd Ui TMPOBEACHUS IMPOMEXKYTOUYHBIX M PYOCIKHBIX
KoHTponei.[lomemennss s caMocTosTebHONM  paboTel  oOywaromuxcs:IlepconanbHble
kommbioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B DJICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTeNIbHYI0 cpefy yHuBepcutera.llomemenuss s  XpaHeHUS U
PO UIAKTHIECKOTO OOCTY)KHMBaHUS Yy4eOHOro obGopymoBanusa. OcHamieHue: mkapbl IS
XpaHeHHs  Y4eOHO-METOAWYECKOM  JOKyMEHTaluH,  y4eOHOro  oOopyaoBaHUsS U
y4eOHO-HATIISAHBIX IOCOOMIA. Y4eOHbIC ayTUTOPHUHU ISl IPOBEICHHS JTA0OPaTOPHBIX PadoT:

- XUMHYECKHE PEaKTHBHI

- XUMHUYECKas Iocy/1a

- BECHI JJabopaTopHbIe paBHOILIIeUne 2-0ro Kiacca moenu BJIP-300

- Bechl 1abopatopubie BK. Momgudukanuu BK-300

- HU3KOTeMIlepaTypHasi jabopaTopHas sekTporeds SNOL10/10

- 3JIEKTPOIICYb COMTPOTUBIICHUS KaMepHas 1abopa-topuas CHOJI 10/10

- pH-meTps1 Dxcnept —pH

- TepmocTar Buckozumerpuaeckuii LOIP LT-910

- cnektpodorometp 13 -5300BU

- THTPATOP BBICOKOYACTOTHBIN JTaboparop-ubii [13 -6J11

- maboparopHbIii peiekromeTp RL2 (4322)

- BeChl JabopaTopHbIe paBHOILIEUHE 2-0r0 Kiacca moaenu BJIP-300

- 3JICKTPOIIeYb COMPOTUBIICHUS KamepHas 1abopa-Topuas CHOJI 10/10

-xpomarorpad: Xpomarek- Kpucramn 5000 ucm.2



[Tpunoxenue 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.

Ilpumepnuie ayoumopnusie konmponavhsie padomul (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)  Nay+3Hy=2NH;(, AH% =-89,39 k]x;
3)  2Hyp + 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 TemmepaTrype T 3HIOTEpMUYEecKas peakius A—>B npaktudecku uuet
1o koH1a. OnpenennTsb:
3HAK ASOr peaknun A—B;
1) smak AGY, peakuuu B—>A nipu temneparype T;
2) BO3MOXXHOCTh TIPOTEKaHUsI peakiui B—A Mpu HU3KUX TeMIIepaTypax.

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

1. Kak m3menntcs ckopocth aucconmanuu NyOy 1mo peakmmu:
N204 Py 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, npoxonsen 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 + COy < 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 KOHCTaHTHI paBHOBecus K, 1 yka3aTh HampaBlieHHE CMEUICHHS
paBHoBecus npu u3meHeHuu P (eciim T = const) u T (ecu P = const) mist ciaeayromumx peaxKiuii:
1) C (rpagun + COxy < 2C0O ), AH% =+ 172,5 xJTx; TT; TP;
2) 2CO (1 + Oyy < 2C0O, 1y, AH®% = -566,0 kJlx; 4T; TP;
3) Nz(r) + Oz(r) < 2NO ) » AHOr =+ 180,0 x/Ix; \LT; IP.

[Mpumep 3ananus o Teme: « PacTBOpbI»

1. Tutp pactBopa 6pomuaa kanus ¢ mwioTHocTeio 1,074 r/mi pasen 0,1071. PaccuuTaiite
MacCOBYIO JIOJII0, MOJISIPHYIO KOHLIEHTPALMIO SKBUBAJICHTA, MOJISTIBHOCTh PacTBOpA.

2. IlpousBenenue pacrBopumoctu AgsAsO, cocTaBisier 1.10%. B kakoM oGbeme
HACBIIIEHHOT'O PacTBOpa COEPKUTCs 6,4 MT 3TOil conu.

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

4. CocTaBbTe MOJICKYIISIPHBIE 1 HOHHO-MOJICKYJISIPHBIE YpaBHEHHUS:




(CuOH),CO3 + HCI =

NH," + OH™ = NH,OH

5. lokazath amporeproctb SH(OH)3.

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.

Hatitu crenenp nuccormaruu HCN B 0,001 M pactBope. HaliTu KOHIIEHTpaIIUIO HOHOB
CN™ B oaTOM pactBOpe.

Bueaynuropnas camoctosiTenbHast paboTa COCTOUT M3 HAITMCAHUS BBEACHUS K
npezcTosieit 1abopaTopHoit paboTe, BHIOTHEHHUS JOMAITHETO 3aJaHHs 10 TeMe (METOUYeCKue
YKa3aHUs IPUBOJATCS B CIIMCKE JINTEPATYPHI), HOATOTOBKE K KOJUIOKBUYMaM U 3a4éTaMm.

Ilpumepot 3a0anuit 014 6HeayOuUmMopHON CamocmoamenbHol padoomaol

[Tnan BBeneHus 1iig 1a00paToOpHOI pabOTHI:
Omnpenenenne TEIOBBIX A3P(HEKTOB MPOIECCOB

1. Beenenue

1.1. Onpenenenue nepBoro 3aKkoHa TepMoAMHAMUKH. [1epBbIil 3aKOH TEPMOIUHAMUKY JIJIST
M30XOPHOI'0 U M300apHOI0 POLIECCOB

1.2. Tlonsitue o0 sHTanbnuu. CTangapTHas SHTANIbINS 00pa3oBanus BemecTs (AH).
DK30TepMUYECKUE U SHAOTEPMHUUECKUE PEAKITHH.

1.3. 3akon I'ecca u ero ciaencreus

3aoaua 1

Boruncnuts Temnooit sd ekt peakmu 2P + 5Clyry = 2PCls(y) , ecnn u3BecTHs
TEIUIOBbIE d(DPEKTHI CIETYIOMNX PEaAKIIHIA:

ZP(K) + 3C|2(r) = 2PC|3(K) AHOr =-645 KI[)K
PC|3(K) + Clz(r) = PC|5 AHOr =-126 KH)K
3aoaua 2
[Tonb3ysick CTaHIAPTHBIMU SHTAJIBIUSAMU 00PAa30BaHUs, PACCUUTANTE TETIIOBOU 3 PexT
peaxkuuu:
2C|2(F) + 2H20(r) = 4HC|(F) + Oz(r)
o= 241,8 KI{)K
o= -92,3 xJUK
1.4. TennoBble 3(hPeKThI IPH PAaCTBOPEHUHU KPUCTATNINYECKUX BELLIECTB
3aoaua 3

[1pu pactBopennu B Bone 23,38 r comu NaCl mornomaercs 2,14 k[ TENIOTHI.
Beruncnure ternory pactopenus comu NaCl .

[Ipumepsl BOITPOCOB K KOJJIOKBUYMAaM

BO”pOCbl K KOJlJIOKeUymy no meme «OKUuCIUMenbHO-60CCMAHOBUMENbHDLE npouyeccol)

1. Tunbl OKMCIUTEIHLHO-BOCCTAHOBUTEIbHBIX PeaKkuui
2. OKHuCJINTEIN U BOCCTAHOBUTEIH
3. [IpnurHBI BOSHUKHOBEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBLHOTO TOTEHIIMATIA

4. ®opmyna Hepucra



5. Onucarp paboTy TaTbBAHUYECKOTO DJIEMEHTA

6. KoHIleHTparimoHHbII raTbBaHHYECKUN MOTSHIIUAT
7. Ha30BUTE NpUYMHBI U TUIIBI KOPPO3UU

8. MexaHu3M 3JeKTPOXUMHYECKOM KOPPO3UHn

9. CriocoOBbI 3aLTUTHI OT KOPPO3UH

10. DnexTponun3 pacTBOPOB U PACILIaBOB

11. 3akonsr dapanes

Bonpocm K KOJlJlIOKeUuymy no meme «Xumus snemenmoe»

1. OcHoBHOI1 3aK0H reoxuMur. MaccoBbi kiapk. Kinaccudukanus 371eMeHTOB 110

pacnpoCTpaHEHHOCTH.

2. Metannsl. XapakTepHble CBOICTBA METAJIIOB.

3. OcHOBHBIE CITOCOOBI MOTYYEHUS] METAIIIOB.

4. O0uiue CBOMCTBA S-METAJLJIOB.

5. Xumus d-semerToB. CTEEHH OKUCIICHUS (IPUBECTH MPUMEDP).

6. Dnements! VI rpynnsl rmaBHoM noArpynmsl. Cepa: cTpoeHHe aToMa, CTEIeHU

OKHUCJICHUA, XUMHYCCKHEC CBOMCTBA.

7. CoenMHEHUS CEPBI.

8. Conu cepHOM KHUCIIOTHI .

9. OcHOBHBIE IPUYMHBI MHOTOOOPa3Hs KUCIOPOACOAEPKAILINX KUCIOT CEPHI.

10. ITpumepsl KUCIOPOACOACPKAIINX KUCIOT CEPBHI.

11. OnemenTs! VI rpymnmbsl 1000YHOM MOATPYNIbL. XapaKTepHbIE CTEIIEHH OKUCICHHUS.
12. Xpom. CoenuHenust xpoMa. XapakTep COeAMHEHUN (XUMUUYECKUE PEAKIIUH ).

13. Cuctema «xpomar — 1uxpomar»

14. Dnements! VII rpymnmel noGoyHON NOATpyNbl. XapaKTepHbIE CTENIEHU OKUCIIEHUS,

MNPpUPOAHBIC COCAUHCHUSA U ITOJTYUCHUC MCTAJIJIOB.

15. Mapranen. CoennHeHus: Maprasua.

16. OnemenTsl |l rpymnmel rnaBHoi noarpynmnsl. OOmIas XapakTeprUCTUKA AJIe-MEHTOB.
17. )KecTkocTh BOABI: BUIBI JKECTKOCTH, €AUHUIBI H3MEPECHUSI.

18. MeTtoab!l ycTpaHEHHUs KECTKOCTH BOAbBI

Ilepeuensv éonpocos ona noozomoeku K 3auemy (1-viit cemecmp)
1. ®yHkuuu coctosiHus cucteMsl. [lapaMeTpsl coCTOSIHUS ccTeMbl. BHYTpeHHsIs SJHeprust

CHUCTCMBI.

2. BnusiHue TemnepaTypsl Ha HalpaBiIeHHE XUMUUECKOT0 IIpolecca.

. OHepreTuyeckue 3PHEKThl XUMUUECKUX PEaKIHi. DHTAIbITHUS.

. 3akoH I'ecca ¥ ceIcTBHS U3 HETO.

. DHTPONUSA XUMHUYECKON CUCTEMBI I €€ U3MEHEHHE B XOJI€ PEAKIUH.

. OHeprus ['m60ca 1 HampaBiieHHe XUMUYECKUX PEaKIni.

. CKOpPOCTh XMMHUYECKON PEAKIINN- OCHOBHBIE ITOHSATHSI.

. @aKTOpBI, BAUAIOLIME HA CKOPOCTh XUMHUUYECKOM peakluu. 3aKOH AEMCTBYIOLIINX Macc.

. Bnusinue Temreparypsl Ha CKOpOCTh XUMHUYeckux peakuuil. [Ipasuno Bant-T'odda.
OHeprus akTUBalLUH.
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10. XumMuueckoe paBHOBECHE, €TI0 TPU3HAKHU.
11. Cmemenne xumuueckux paBHoBecuid. [Ipunium Jle- [letenne.



12. PactBopsl. OO0111as1 XapaKTEepUCTUKA PACTBOPOB.

13. Cioco0bl BeIpaskeHHsI KOHIIEHTPALUU PacTBOPOB.

14. PacTBOpBI 251€KTPOJIUTOB. Teopus AIEKTPOIUTUIECKON JUCCOLUALINH.

15. KoHcTaHTa UCCOIMAIIMY IEKTPOJIUTA. 3aK0oH pazbaBieHus OcTBamba.

16. O6MeHHBIE peakIuu B pacTBOpax 3EKTpoIuToB. IOHHOE paBHOBECHE B TOMOTE€HHBIX
CUCTEMaXx.

17. O6pazoBanue u pacTBopeHue ocaakoB. [IponsBeneHne pacTBOPUMOCTH.

18.MlonHO€ MpOU3BEICHUE BOIBI.

19. Mexanusm rupoiunsa cojei. Turbl ruaposinsa.

20. CreneHb ¥ KOHCTaHTa TUIPOJIU3a COJIEH.

21. OKucnuTEnpHO-BOCCTAaHOBUTENbHBIE peakiu. OkucauTenu. BoccranoBuTenu.
Hamnpasnenne OBP.

22. DNEeKTpOXUMHUUYECKHE IPOLECCHI. DNEKTPOAHBIN NOoTeHIMaIl. [ apBaHuYECKUi 21€e-
MEHT.

23. Koppo3usi: Tunsl koppo3uu. Koppos3us MeTauios.

24. Dnektponus. 3akoHsl Papanes.

Ilepeuens éonpocoe 0na no02omoeKu K 3auemy (2-ii cemecmp):
1. KommuiekcHble coequHeHsi. OCHOBHBIE MTOJIOKEHUSI KOOPIUHAIIMOHHOM Teopuun
A.Bepnepa.

2. JlIoHOpHO-aKIENITOPHBIA MEXaHU3M 00pa30BaHMsl KOBAJICHTHON CBSI3H.

3. CTpyKTypa KOMIUIEKCHBIX coeanHeHuil. KommiekcoobpasoBarenu, JTUTraH bl

4. YcTOMUMBOCTh KOMIUIEKCHBIX coequHeHni. KoHcTaHTa HECTOMKOCTH, KOHCTaHTa

YCTOMYUBOCTH.

5. OcHOBHBIE THUITBI KOMIUIEKCHBIX coelnHeHui. Kiactepsl U KiaTpaTsl.

6. O01as XxapakTepuCTUKa TUCTIEPCHBIX CUCTEM.

7. Konnounuelie pactBopsl. CTpOEHNE MULEIIIBI 30J151.

8._OKHCINTEIbHO — BOCCTAHOBUTEIbHbBIE PEAKIIHH: TUTIBI
OKHCJINTEIbHO-BOCCTAHOBUTEJILHBIX Peakuuii

9. OKHCINTEIN U BOCCTAHOBUTEIH

10 HpI/I‘II/IHI)I BO3HHUKHOBCHUSA OKHUCIINTCIIBHO-BOCCTAHOBUTCIIBHOI'O ITOTCHITHMAJIA.

®opmyna Heprera
11. T'anmpBaHWYECKUI PTIEMEHT
12. Tunbl koppo3un. MexaHnu3M 31EKTPOXUMHUYECKON KOPPO3UU
13. CriocoObl 3alIUTHl OT KOPPO3UU
14. DnexTposn3 pacTBOPOB U pacIIaBOB
15. 3axonsl @apanes

16. OOune cBoiicTBa METAJIJIOB: XUMUYECKHE U (pr3nuecKue
17. OcHOBHBIE CLIOCOOBI MOTYYSHHS METAJUIOB

18. O6m1ast xapakTepucTUKa S-METaJIOB

19. O6mas xapakTepucTUKa p-MeTaJIOB

20. IlepexoHbIE PTEMEHTHI



IIpunoxenne 2

7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranmuu

IIpomedicymounas ammecmayus umeem yeavlo onpeoeums CmeneHb 00CMUNICEHUs 3aNJIaHUPOBAHHBIX Pe3YIbmMamos 00yuenus no  OUCYuniuHe (Mooyiio)

«0bwas u Heopeanuyeckas Xumusy 3a nepuoo ooyuenus (1,2 cemecmpol) u  npogooumcs 8 popme 3a4éma u  3a4éma ¢ OYeHKou.

Jannwiii pazoen cocmoum ux 08X NyHKmMo8:

a) Ilnanupyemvie pe3yromamsl 00yueHUs U OYyeHOUHble cCpedcmaea OJisk NPOBEOEHUs. NPOMENCYIMOYHOU AMmecmayuu.

0) Ilopsi0ok nposedeniiss NpOMeNCYMOUHOU ammecmayuu, NoKa3ameaiu U Kpumepuu oyeHUSaHus.

a) [lnanupyembie pe3yabTaThbl 00y4eHHSI U OLIEHOYHbIE CPEACTBA I MPOBeeHHs IPOMEKYTOYHON aTTeCTAllUM:

CrpyKTypHBII
3JIEMEHT

KOMIICTCHIIHN

[Tnanupyemsble pe3yabTaThl 00yueHHUs

OrneHOYHBIC CPEICTBA

OIIK-3 - roTOBHOCTD MCII0JIL30BATH 3HAHUS O CTPOCHUHU BELIECCTBA, IPUPOIEC XHMMHY€ECKOIl CBSA3U B PA3TUYHBIX KJIACCAX XUMHUIECCKHUX coeTUHEeHU

JIJIS1 IOHUMAHHUSA CBOMCTB MaTEepHaJIoB U MEXaHU3MA XUMHUYCCKHUX MMPOLHECCOB, IPOTEKAIOIIHUX B OKPYKAKOIIIEM MUPE

3HaTh

-OCHOBHBIE KJIACCHl HEOPTaHUYECKUX
COCIUHCHMIA,

-~OCHOBHBEIC ITOJIOKCHUA DJICKTPOHHOI'O
CTPOCHUA aTOMOB U MOJICKYJI, OCHOBEI
TEOpHUUn XHMHYSCKOM CBSI3U B COCAUMHEHUAX
Pa3HbIX TUIIOB,

- CBSI3b MEXJY CTPOCHHUEM BEILECTBA U €r0
CBOf/iCTB&MI/I, MEXaHU3MOM XUMHUYCCKUX
peaxkLuii;

[Tpumep BompocoB aiis 3auéra (1-it cemectp)

1. ®ynkunm cocrosiHus cucteMsl. [lapaMeTpsl cOCTOSHUSA CUCTEMBl. BHYTpEeHHSS SHEPT U
CUCTEMBI.

. BusiHue TemnepaTypsl Ha HalpaBiIeHUE XUMUYECKOIO IIpOLECca.

. OHepreTuyeckue 3PHEKThl XUMUUECKUX PEaKIi. DHTAIbIIHSL.

. 3axoH ['ecca u ciencTBus U3 HETO.

. DHTPONUA XUMHUYECKON CUCTEMBI 1 €€ U3BMEHEHHE B XOJI€ PEAKIUH.

. OHeprust ['m60ca 1 HampaBieHHe XUMHUYECKUX pEaKIUi.

. CKOpOCTh XUMHYECKON peaKIMH1- OCHOBHBIE TOHSATHSI.
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. ®aKTOpPHI, BIUSIONINE HA CKOPOCTh XMMHUYECKOHN peaKIuu. 3aK0OH JICUCTBYIOIINX Macc.




CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OueHouHbIE CpeCcTBa
KOMIIETEHIH

- XapaKTePUCTUKH XUMUYECKUX CHCTEM. 9. BnusHue TeMnepaTypsl Ha CKOPOCTh XUMUUeckux peakuuil. [Ipasuno Baut-I'odda

OHeprust akTUBALUH.

10. Xumuueckoe paBHOBECHE, €0 MPU3HAKH.

11. Cmemenne xumuueckux pasHoBecuil. [lpunnun Jle- Hletense.

12. PactBopsl. OO0111as1 XapaKTEepUCTUKA PACTBOPOB.

13. Cioco0sl BeIpasKeHHsI KOHIIEHTPAIUN PACTBOPOB.

14. PacTBOpBI 251€KTPOJIUTOB. Teopus AIEKTPOIIUTUIECKON JUCCOLUALIIH.

15. KoHcTaHTa 1ucconuanuu 31eKTposinTa. 3akoH pazoasieHuss OcTBaibaa.

16. OGMeHHBIE peaklUu B pacTBOPAX 3JIEKTPOJIUTOB. FIOHHOE paBHOBECHE B TOMOTE€HHBIX

cucremax.

17. O6pa3zoBaHue U pacTBOpeHue ocaikoB. [IponsBeneHre pacTBOPUMOCTH.

18.MonHOE pOU3BECHHE BOIBI.

19. Mexanusm ruaposmn3a coyieid. TUmbl rupounsa.

20. CtenieHb ¥ KOHCTaHTa TUIPOJIN3a COJICH.

21. OKUCIUTENBbHO-BOCCTAaHOBUTENbHBIC peakinu. Oxuciautenu. BoccranoBurenu.
Hanpasnenue OBP.

22. DNEeKTpOXUMHUYECKHE TIPOLECCHI. DIEKTPOAHBIN OTeHIMaI. ["apBaHNYeCKUil d1e-
MEHT.

23. Koppo3sus: tunsl koppo3un. Kopposus meTtanios.

24. Dnexktponus. 3akoHsl Papanes.

YMeTh - ICIIOB30BaTh OCHOBHBIE XUMHYECKIE 3aoaua 1
3aKOHBI, TPMOJHHAMIYECKHE CIIPaBOYHbIC | Beraucmuts TemnoBoit addext peakiym 2P + 5Clary = 2PCls(y) , ecimm n3BeCTHBI TEIIOBBIE
JIAHHBIE ¥ KOJIMYECTBEHHBIE COOTHOMICHUS | 3 (PEKTHI CIETYIOIINX PEaKIIHii:




CtpyKTypHBII

AJIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OneHoyHbIe CpeaCcCTBa
KOMIIETEHIINH
HEOPTraHWYECKON XMUMUH JIJIs1 PEIICHHS 2Puy + 3Clyry =2PCls AHOr = - 645 xJIx
npodeCCHOHATBHBIX 3a/1a4; PClyy + Clyy =PCls AHS, = - 126 kJx
-IIPOTHO3UPOBATH BIIUSHUE PA3JIUYHBIX 3aoaua 2
($akTOpOB Ha PAaBHOBECHE B XUMUICCKUX [Tonb3ysich CTAaHIAPTHBIMU YHTATBITUSMHU 00PA30BAHUS, PACCUUTANTE TETUIOBOH (P PeKT
peaKIusX; peaxuu:
- IPOBOJIUTH PACYCThl OCHOBHBIX 2Clyy+ 2H2Ory =4HCly + Oy
XapaKTCPUCTUK XUMHUYCCKHUX CUCTCM. © = -241,8 k/Ix
o= - 92,3 kJK
3aoaua 3. Hanucath BbIpaXe€HHE KOHCTaHTHI paBHOBecusi K, M yka3aTh HalpaBJICHHC
cMenieHus: paBHoBecus npu usmeHeHun P (ecnmu T = const) u T (ecim P = const) mis
CIICAYIONINX PeaKIuii:
1) C (pagun) + CO2ry & 2C0 ,  AH®, =+ 172,5 xJlx; TT; TP;
2) 2CO ) + Oyy < 2CO; ¢y AH® = -566,0 k]Jlx; T; TP;
3) Nz(r) + Oz(r) < 2NO (™) s AHOr =+ 180,0 x/Ix; »LT; »LP.
3aoaua 4. KoHcTanTa qucconuanuy IMaHOBOJLOPOAHON KHUCIOThI paBHA 7,9+10°.
Haiitu crenens auccormanmu HCN B 0,001M pactBope. HaliT KOHIICHTpAITUIO HOHOB
CN™ BoaTOM pactBope.
Brnagets - TEOPETUYECKIMH METOAaMU OTIHCAHUS 1. O6mue cBOICTBa S-METAJLIOB.

CBOICTB MPOCTBIX U CIIOKHBIX BCHICCTB,

- HaBBIKAMU  BBIUMCIEHUS  (DyHKIMIA

COCTOSTHUS XAMHUYECKOU
METOJaMU OLIEHKU
XAMHUYECKUX CUCTEM.

CUCTEMBI,
YCTOWYUBOCTHU

2. Xumus d-snemenToB. CTeneHn OKUCICHUs (IPUBECTH TIPUMED).

3. Dnements! VI rpynmsl rnaBHo# noarpymimel. Cepa: CTpoeHHE aTOMa, CTENEHH
OKHCIIEHUS, XUMUYECKHE CBOMCTBA.

4. CoenriHEHUS CEPBHI.




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

5. Conu CepHOM KUCIIOTHI .

6. OCHOBHBIE PUYUHBI MHOTOOOPA3Hs KUCIOPOACOACPKAIINUX KUCIOT CEepHI.

7. Ilpumepsl KUCITOPOICOAEPKAITUX KUCIOT CEPBI.

8. OnemenTsl VI rpynmnsl 1000YHOM MOATPYIIIEL. XapaKTEpHbIE CTENIEHN OKUCIEHUS.
9. Xpom. CoenuHenust Xxpoma. XapaKkTep COSTUHEHUH (XMMHUECKHUE PEaKIUH ).

10. Cucrema «xpoMar — TUXpOMaT»

11. Dnementsr VII rpymmer moGoyHON MOATpyNIBl. XapaKTePHBIE CTENICHN OKHCICHHS,
IIPUPOJHBIE COEIUHEHNUS U TIOJy4EHHE METAJLIOB.

12. Mapraneu. CoenvHeHus Maprasua.

13. Tlo TepMOAMHAMHUYECKUM YPaBHEHUSM pacCUUTANTE TEIIOBOM 3(hekT peakuuu:

FeOqq + Haq = Fe (9 + HaOq H-?
1) ZFE(K) + 0, ™= ZFGO(K) H =-5332 kJx
2) 2Hy (ry + Oz = 2 H2O(y) H =-483,8 x/lx

Vkaxure, AIBIASETCS peaKIUs YHAO0- U SK30TEPMUYECKOM?

14. He mpon3BOIs BEIYHUCICHHUH, YCTAHOBUTE 3HAK A Sy CIIEAYIOMUX peaKInid:

a) 2CH4(1—) = CyH, ot 3H, )




CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OueHouHbIE CpeCcTBa
KOMIIETEHIH

6) Nz(r) + 3H2(r) = 2NHj; )
B) Cip)+ O2 1y = CO2 (1

15. Hanucatp Bblpa)KeHHe KOHCTAaHThI PABHOBECHUS U yKa3aTh CMEILLEHUE PaBHOBECHS pU
3a/IaHHBIX U3MEHEHHUSIX JaBJICHUS U TEMIIEPATYypPhl U1 PEAKLIAN:

CO + 2H, = CH;OH A H>0 IT ;1P

CH4 + H,S =CS, + 3H» AH> 0 1T ; 1P

IIK - 18 - roTOBHOCTH HCIOJIL30BATH 3HAHUE CBOICTB XHMHUYECKHX YJIEMEHTOB, COeITMHEHUI M MATEPHAJIOB HA UX OCHOBE /1JIsl pelIeHus 3a/1a4
npodeccHoHAIbLHOM eI TeJTbHOCTH

3HaTh -CBOMCTBA XMMUYECKUX JJIEMEHTOB, UX 1. OcHOBHOM 3aK0H reoxuMuu. MaccoBbiii kitapk. Kiaccudukanms 31eMeHTOB 10
COEMHEHUI U MaTepUAJIOB HA UX OCHOBE; pacpoCTpaHEHHOCTH.
- MEXaHU3M XUMHUUYECKUX MPOIIECCOB, UX 2. Metannbl. XapakTepHble CBOICTBA METAJIOB.

TCOPCTUUICCKHUEC OCHOBBI, BOBMOKHOCTHU U

3. OcHOBHBIE CTIOCOOBI NMOIY4YEHHSI METAJLIOB.
TPAHUIBI IPOTEKAHNUS; OcroBmEIe cnocobst momyde © 0

o 4. O0ure cBOICTBAa S-METAJIIOB.
-CTIOCOOBI BO3/ICUCTBUS HA IPOTEKAHUE m 0

XUMHHCCKHUX IPOLECCOB. 5. Xumus d-snementoB. CTENEHU OKMCIIEHNUS (IIPUBECTH TIPUMED).

6. Dnements! VI rpynmnsl rnaBHoi noarpymmnel. Cepa: CTpoeHHE aToMa, CTENEH!
OKHCIIEHUS, XUMUYECKNE CBONCTBA.

7. CoeMHEeHHsI CEepHI.




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

8. CoJii CEpHOM KUCIIOTHI .

9. OcHOBHBIE MPUYUHBI MHOTOOOPA3Hs KUCIOPOACOACPKAIIUX KUCIOT CepHI.

10. ITpumepsl KHUCIOPOACOAECPKAIINX KHUCIOT CEPHI.

11. Onements! VI rpynmnsl 1000YHOM MOATrPYNIbL. XapaKTEPHbIE CTENEHN OKUCIICHUS.
12. Xpom. CoenuHenus xpoMa. XapakTep COeAMHEHHH (XUMUYECKUE PEAKIINH ).

13. Cucrema «xpoMar — TUXpOMaT»

14. Dnementsr VII rpymimer mo6ouHON MOATpyNIBI. XapaKTePHBIE CTENICHN OKHCICHHS,
IIPUPOJHBIE COEIUHEHNUS U TIOJy4EHHE METAJLIOB.

15. Mapraneu. CoenvHeHus Maprasua.
16. OnemenTsl |l rpynmel rmaBaoi noarpynmnsl. OOmIas XapakTepUCTUKA AJIe-MEHTOB.
17. JKecTkocTh BOABI: BUABI )KECTKOCTH, €AUHULIBI U3MEPEHMUS.

18. MeTonibl ycTpaHEHUS KECTKOCTU BOJBI

YMmeTn

-UCII0JIb30BATh DJICMCHTAPHBIC
MPAKTUYCCKUC HABBIKU, OCHOBHBIC
XUMHYCCKUEC 3aKOHBI, TCPMOJUHAMUYCCKUC
CIIPpaBOYHBIC JAaHHBIC U KOJIMYCCTBCHHBIC
COOTHOIICHUA HGOpFﬁHH‘—ICCKOﬁ XUMHWHU OJIA

1. Kak nonyvaror Mmetaummueckuii Hatpuii? [IpuBenure npumMepsl peaxiuii.

2. CocTaBbTe€ ypaBHEHHS PEAKIU, KOTOPbIE HYKHO IIPOBECTH JIJIs1 OCYIIECTBICHUS
CJEAYIOIIUX MTPEBPAILCHHI:

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




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

peIICHUA HpO(l)eCCI/IOHaJ'II)HI)IX 3aJa4.

3. YKaxuTe BO3MOXKHBIC CTEIIEHNU OKUCIICHUS TS SJIEMEHTOB MTOOOYHOM moArpynisi |
rpynibl. CXOJICTBO U Pa3IMYKUe B CTPOCHUU aTOMOB 3JIEMEHTOB TJIABHOW 1 MTOOOYHOM
noarpymi. [Toyemy 3aeMeHThl TOOOYHON MOATPYIIITHI MOTYT IPOSBIISTH HECKOJIBKO
CTeIeHer OKuCIeHus?

4. CocTaBbTe YpaBHCHU pCaKHHfI, KOTOPBIC HY’)KHO ITPOBECTU JISL OCYIICCTBIICHUS
CIICAYIOIUX HpeBpaH.[eHHfIl

Cu --- Cu(NO3), — Cu(OH), — CuCl; — [ Cu(NHzs)4 ] Cl, (na3Batb coeauneHue)

Bnaners

- UHCTPYMEHTApHEM, 3JIEMEHTAPHBIMU
METOJaMH ¥ IIPUEMaMH pabOThI IIPU
W3YyYECHUU CBOWCTB XMMUYECKUX DJIEMEHTOB
U UX COSTUHEHUN

1. Kakue okcupl ¥ THAPOKCHIBI 00pa3yroT 0JIOBO U cBHHEN? Kak M3MEHSIOTCS UX
KHUCJIOTHO-OCHOBHBIC U OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIC CBOMCTBA B 3aBUCIMOCTH OT
CTCTICHH OKUCJICHHSI 3JIeMeHTOB? COCTaBbTE MOJICKYJISIPHBIC i HOHHO-MOJICKYJISIPHBIE
ypaBHEHUS PEaKIMii B3aUMOJICHCTBUS pACTBOPA THIPOKCHIA HATPHUS : a) C OJIOBOM; 0) €
rugpokcuaom ceurma (11).

[TpoBeauTe peaknny U MOTYIUTE BEIISCTRA.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMS

[TpomexxyTounast arrectamus o aucuuruinae «OO01mas 1 HeOpraHUuYecKasi XUMHUSI
BKJIFOYACT TeOpeTI/I‘-IeCKI/Ie BOHpOCBI, ITO3BOJIAKOIINEC OLICHUTH ypOBeHL yCBOGHI/IH O6y‘laIOH_[I/IMI/IC$I
3HAHUH, U IPAKTUYECKUE 3a/1aHUs, BEISIBIIONINE CTETIEHb CHOPMHUPOBAHHOCTH YMEHHUN U
BJIAJICHUH.

Kpurtepuu oueHKkH (B COOTBETCTBHU C POPMUPYEMBIMU KOMITETCHIIUSMH U TUTAHUPYEMbBIMH
pe3yibTaTaMu 00y4YeHUs):

Ha OIICHKY <«3a4T€HO» CTYJEHT JOJDKEH II0Ka3aTh BBICOKMH YpOBEHb 3HAHHUS MaTepHayia Io
mucruruinae «OO0Immasi ¥ HeopraHudeckash XHUMHUS» HE TOJIBKO Ha YPOBHE BOCHPOW3BENCHUS U
00bsICHEHUST MH(POpPMALUHA, HO U TPOJAECMOHCTPUPOBATh MHTEIUICKTYyaJIbHbIC HABBIKW PEIICHUS
npoOjeM, MOKa3aTh 3HAHWE 0a30BbIX TMOHATUH M TOTOBHOCTH ONHUPAThCS HAa HHUX B
poeCCHOHAIBHON JCATEIBHOCTH.

Ha OIEHKY «HE 3a4TE€HO» CTYJIEHT HE MOJXKET MOKa3aTh 3HAHUS HA YPOBHE BOCIPOU3BEACHHS U
00BbsICHEHUST HH(OPMAITUH TI0 TUCITUTIIINHE.

IMoka3aTesu 1 KPpUTEPUM OLIEHUBAHMSI 3249€TA C OL[EHKOM:

— Ha OLIEHKY «OTJMYHO» (5 0aiioB) — 00y4aroUuiicss 1eMOHCTPUPYET BbICOKUN YPOBEHD
c(OPMUPOBAHHOCTH KOMIIETECHIINH, BCECTOPOHHEE, CHCTEMAaTHUECKOE U TITyOOKOE 3HaHNE
y4eOHOro MaTepuaia, CBOOOJHO BBIIOIHAET IPAKTUYECKHE 3aJaHNsl, CBOOOAHO OIEpUpPyeT
3HAHUSMM, YMEHUSIMH, IPUMEHSET UX B CUTyallUsAX MOBBIIICHHOMN CI0KHOCTH.

— Ha OLIEHKY «X0po1o» (4 6aina) — o0yyaronuiics: 1eMOHCTPUPYET CPEAHUN YPOBEHD
c(OPMHPOBAHHOCTU KOMITETEHIIMI: OCHOBHBIE 3HAHUS, YMEHHUS OCBOECHBI, HO JIOMYCKAIOTCS
HE3HAUUTENIbHbIE OIINOKH, HETOYHOCTH, 3aTPYJHEHUS IIPU aHATUTHYECKUX OllepalusiX, HepeHoce
3HaHUHI U yMEHUIl Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJILHO» (3 Oauia) — 00yJarouuiicss JeMOHCTPUPYET MOPOrOBBIN
YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMN: B X0J1€ KOHTPOJIBHBIX MEPOIIPUITUI TOMYCKAIOTCS
OLIMOKH, IPOSIBIISIETCS] OTCYTCTBUE OTAEIbHBIX 3HAHUH, YMEHUI, HaBBIKOB, 00yJaromuiics
UCTIBITHIBACT 3HAYUTENbHbIE 3aTPYAHEHUS IPU ONEPUPOBAHUM 3HAHUSMH U YMEHUSAMU TPU UX
IIEPEHOCE HAa HOBBIE CUTYAIUH.

— Ha OIIEHKY «HEeY/I0BJIETBOPUTEIbHO» (2 O6amia) — 00ydaromuics AeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuaa, JOMyCKaeT CyIlleCTBEHHbIE OIUOKH, HE MOXKET MTOKa3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TTPOCTHIX 3a/1a4.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT NoKa3aTh 3HAHHs Ha
YpOBHE BOCTIPOU3BEACHUS U 00BICHEHUSI HHPOPMAIH, HE MOKET MOKa3aTh MHTEJUIEKTYyalbHbIE
HaBBIKU PEUICHMs] MPOCTHIX 3a]1a4.



