MUHUCTEPCTBO HAYKH 1 BBICLLIET'O OBPA3OBAHUS
POCCHUICKOI ®ENEPAITUUA

DenepanbHoe rocynapeTsenHoe 610/DkeTHOE 00pa3oBaTe/bHOE YUPEKICHHE
BhICHIET0 0OpazoBaHus
«MarguToropcKui rocy 1apcTBeHHBIH TeXHHYeCKHH yHuBepeutet uM, [ M. Hocosan

YTBEPXJAK

__Hupekrop UMMuM
§ A.C, CaBuHOB

15.02.2022 r.

PABOYAS MPOI'PAMMA JUCIUITIIMHBI (MOJ1V JIS)

OBLIAA H HEOPTAHHYECKAA XHMHA

HanpagiieHne noroToBKH (CrielHalbHOCTh)
18.03.01 Xumuueckas TEXHOIOTHS

Hanpasaennocts (npoduib/criennann3anms) nporpaMmet
XuMuYecKas TeXHOIOTHS TIPUPOIHBIX IHEPFOHOCHTENEH H YITIePOAHBIX MATEPHATIOB

YpogeHs Bbiciiero o6pazopanus - GakanaBpuar

D®opma 06yueHus
o4Hasn

WUuctutyt/ bakyasrer  VIHCTHTYT MeTaurypriuy, MallIHHOCTPOCHHS i MaTepuanoodpaboTku

Kageznpa MeTanaypriau 1 XHMHYECKHX TeXHOIOTHI
Kypc 1
Cemectp 1,:2

MaruuToropek

2022 rox



PaGoyas mporpamMma cocrasiiena Ha ociose ®I'OC BO - GakanaBpuat 1o HanpasJIeHHIO
noarotosku 18.03.01 Xumuyeckas Texsonorus (npukas MunoGpuayku Poccnn ot 07.08.2020 .
Ne 922)

PaGouas nporpaMma pacemoTpena u oa00pena Ha sace/anuu kadeaps Metamtypruv n

XAMHYeCKUX TexHomoruif 17.01.2022, nporokon Ne 4 /
3aB. kadeapoii et 7 AC. XapyeHKo

Pabouas mporpamma ogo6pena METOIHHECKO xowccueﬁ HMMuM
15.02.2022 r. nporoxon Ne 6 - 7 o smet
Ilpeacenarens A.C. CaBuHoOB

PaGouas nporpamma cocranieHa: ;

noueHT Kadenpel MuXT, kaHz, TeXH. Hayk E.C. MaxoTkuHa
LS

Penensent LASN /
ZOUCHT Kade/pbl XHMHH, KaHA. TEXH. HAYK % e /{————— JLT. Konsana




MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUNCKOU OEJJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

VYTBEPXJIALIO
Hupexrop UMMuM
A.C. CaBuHOB

15.02.2022 r.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

OBINAA U HEOPI'AHHYECKAA XUHMHUA

Hanpasnenue noaroToBku (CrenuagbHOCTD)
18.03.01 XumMuyeckast TEXHOJIOTUS

HanpasnenHnocts (mpoduiib/crienianu3anys) nporpaMmbl
XuMudeckasi TEXHOJIOTHUS TPUPOJAHBIX JHEPIrOHOCUTENEH U YIIIepOIHbIX MaTEpUaOB

VYpoBeHs BrIcIIEro o0pa3oBaHus - 0aKajiaBpuat

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanoo0paboTKu

Kadenpa Meramtypruu 1 XMUMHYECKUX TEXHOJIOTUI
Kypc 1
Cemectp 1,2

Maruauroropck

2022 ronx



Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO
noarotoBku 18.03.01 Xumudeckas TexHosorus (mpukas Munoopuayku Poccun ot 07.08.2020 r.
Ne 922)

Pabouas mporpamMmMa paccMoTpeHa U 0100peHa Ha 3aceqanuu kadenpsl Metamtypruu u
xuMuuecknx Texnonorui 17.01.2022, npotoxost Ne 4

3aB. kadenpoit A.C. XapueHko

PaGouas nporpamma ogoOpena metoauueckoi komuccueir UMMuM
15.02.2022 r. mpotokon Ne 6
[Ipencenarens A.C. CaBuHOB

PaGouas nmporpamma cocraBicHa:
noueHT kapeapsl MuXT, kana. TeXH. HAyK E.C. MaxoTkuHa

Penensenr:
JIOLIeHT Kadeapsl XUMHUH, KaHJ. TEXH. HayK JI.T'. Konsana




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
y4eOHOM rofy Ha 3aceqaHuu Kadeapsl MeTamTypruu 1 XUMHUECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yu4eOHOM ToJly Ha 3aceaHuu Kapeapsl MeTauTypriui 1 XUMUYECKIX TeXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kadeapsl MeTaluTyprui ¥ XUMHYECKHX TEXHOJIOT Ui

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauTyprud U XAMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

HensMmu ocBoeHus mUCHMIUIMHBI (Moayns) «OOmas W HEOpraHWYecKas XUMHUS»
SBIIIIOT-CSI: YMCHHE IUIAHUPOBATh W TPOBOJUTH XHUMHUYECKHE HKCIEPUMEHTHI, IMPOBOJIUTH
00paboTKy UX pe3yIbTaTOB U OIICHMBAThH MOTPEITHOCTH, MOJISTUPOBATh XUMHUYECKHE TTPOLIECCHI U
SIBIICHUS, BBIIBUTATh THIOTE3bl M YCTAHABIWBAThL TPaHUIBI WX MPUMEHEHHUs. bakamamp
HarnpaBieHus 18.03.01 «Xumudeckas TEXHOJOTHs» JOHKEH OBITh CIOCOOCH HCIIOJIb30BaTh
3HAHMS CBOMCTB XMMHYECKUX JIEMEHTOB, COCIMHEHU U MAaTEPUAIIOB HA X OCHOBE IS PEIICHHUS
3a7a4 Ipo-heCCHOHAILHOM AeATENLHOCTH.

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

Jucuunnuna O61mas 1 HeopraHudeckasi XMMHsI BXOJIUT B 0053aTeNNbYI0 YacTh y4eOHOTO
r1aHa 00pa3oBaTeNIbHON MPOTPAMMBI.

JUis  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

Jucuumnnuna otHocuTcess K 6a3zoBoit wactu (b1.b) mporpammsr BO mo HampaBieHuro
noa-rotoBkn  18.03.01 «Xumuueckass TexHONOTUs», Npodpuiab «XUMHUYECKas TEXHOJIOTHS
MPUPOJHBIX SHEPrOHOCUTENIEH U YIIIEPOAHBIX MATEPUATIOBY.

YcnemHoe ycBOGHME MaTepvallia IMpPEANoiaraeT 3HAaHUE CTYACHTAMH OCHOBHBIX
MOJIOKEHUH CIEAYIOMIMX MIKOJIbHBIX JUCHUILINH:

- HEOPTaHUYECKasi U OPraHUYECKask XUMUS;

- husmka,

- MaT€MaTHKa.

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN AAHHON AUCLUUILIIMHBI OyayT
HEOOXOTUMBI JIJISl U3YICHHS JUCIIUILTIH/TIPAKTHK:

Mumnepanorusi, kpuctanorpadus u nerporpadus

AHanutuyeckas XuMus 1 GPU3NKO-XUMHUYECKUE METO/IbI aHAIHN3a

OO01as XUMHYECKast TEXHOJIOTHS

dusznueckas XUMUs

Konnongaas xumus

[ToaroroBka yrieit 1yist KOKCOBaHUS

TexHuyeckas TEepMOJUHAMHKA U TETIJIOTEXHUKA

DUBNKO-XUMHUUECKHE OCHOBBI METAJUTYPTHUYECKHUX MPOIIECCOB

W3Bneuenue u nepepadoTka XUMHUUYECKUX MTPOTYKTOB KOKCOBaHHS

KokcoBanue yraei

XHWMHUYECKUE PEAKTOPBI

[ToaroToBKa K 3aIIMTe U 3aIIUTA BRITYCKHOMN KBAIM(DUKAIIMOHHONW PabOThI

[ToaroroBka k caaue u ca4a roCy1apCTBEHHOTO YK3aMeHa

[ToaroToBKa K mpoIieIype 3alIuThl ¥ 3alI1UTa BEITYCKHON KBATH(PUKAITMOHHON paboThI

[TnarupoBaHue YKCIIEPUMEHTA U MOJISITUPOBAHIE XUMUKO-TEXHOJIOTHYECKUX MPOIIECCOB

VYuebHO-HCcae0BaTeNbcKas paboTa CTy/IeHTa

3 KomnereHuuu o0y4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHMIUIMHBI (MOAYJIS) U IVIAHUPYEMbIe Pe3yJIbTaThl 00y4YeHUs

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

KO,Z[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHUA KOMIICTCHIITN

OIIK-1 CrnocobeH m3yuaTh, aHATU3UPOBATH, UCIIOIH30BATh MEXaHU3Mbl XUMHUYECKUX PEaKIUH,
MPOUCXOASIINX B TEXHOJIOTMUECKHUX MTPOLIECCAX U OKPYIKAIOILIEM MUPE,




OCHOBEIBasACh Ha 3HAHHUAX O CTPOCHHUH BCEIICCTBA, IMPHUPOAC XHMHYSCKOH CBSI3H U CBOMCTBaX
Pa3JINnYHbIX KJIACCOB XMMHNYCCKHUX JJICMCHTOB, COCHHHCHHﬁ, BCIICCTB U MAaTCpraiOB

OIIK-1.1 Hcnone3yer 3aKOHBI XMMHUM IIPU U3YYEHHM M AQHAIM3€ TEXHOJIOIMYECKHUX
IIPOLIECCOB U IIPOLIECCOB B OKPYKAIOILIEM MUPE

OIIK-1.2 Pemaer TexHonornueckue 3ajaun ¢ MCHOJb30BaHUEM 3HAHUM O CTPOCHUU
BELIECTB, MPUPOJE XUMHUUYECKOM CBSI3M U CBOMCTBAX pa3/IMYHBIX KJIAcCOB
XMMHMYECKHX JIEMEHTOB, BELIECTB U MATEPUAIIOB

OIIK-1.3 [IpuMeHsieT 3HaHMSA O 3aKOHOMEPHOCTSAX XUMHUYECKHUX IIPOLECCOB IIPH

PCIICHUHN TCXHOJOTMYCCKUX 3aaa4




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHull 324 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas padorta — 174,3 aka. 4acoB:
— aynutopHas — 166 akaj. 9acos;
— BHeayiuTopHas — 8,3 akaJl. 4acoB;

— caMoCToOsITebHAs paboTa — 78,3 akaJl. 4acos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;
— MOJITOTOBKA K SK3aMEHY —

71,4 akan. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast ) =
o | womraxrHAs pabora E 3 ®dopma TeKyILero
= g X By KOHTPOJIS
Paznen/ tema 3 (B axaz. Hacax) S A . p Kon
S 3 © | camocTosTeNBHON | ycHIEBaeMOCTH H
JUCLIATUINHBI 5 [ ., | xoMnereHMK
o & padoThI TIPOMEKYTOYHOH
© a6 a g3
Tlex. J3]aH. Hiﬂ?' 5 % aTTecTalyy
1.Paznen: XUMHYECKast
TEPMOANHAMHKA
IIposepka
L1 Teua: ymxcum BBE, éI:)HHﬁpK nab
COCTOSIHUS CUCTEMBI. Hanwucanue a60§e 0MamHe;171 OIK-1.1
Buyrpennsis SHEpTuUs BBEIICHUS NS P A )
2 6/61 2 . | paboTsI (pemieHne OIlK-1.2,
cucrembl. 3akoH [ecca. nabopatopHoi sanav) OIK-1.3
TepmonnHaMuveckue paboTs A '
ACUCTEL Komnnok-Buym no
p . 1 TeMe
IIposepka
BBEIECHUI K J1a0.
abore, nomammnueii | OIIK-1.1,
1.2 Tema: Outponus Buinonnenue | A
cucrembl. DHeprus ['n66ca 4 2 JomarrHei paboTs pabotsl (peuenue OIIK-1.2,
’ 3a/ay) OIlK-1.3
Kommoksuym mo
TemMe
HWroro no pazngeny 6 6/61 4
2. Paznmen:  xummueckas
KUHETHKA u XHUMHYECKOE
paBHOBECHE
IIpoBepka
21 Tema: ckopocThb . S:Hﬁpk a6
XUMHYECKOU pEeaKLnH. Hanucanue a60};e OMaHIHe.I?'I OIK-1.1
®DakTophl, BIHSIOLIAE HA BBEJICHMS IJIs p > A .
N 2 8/61 2 ., | padots! (pemenne | OIIK-1.2,
CKOpOCTh XUMUYECKOH nabopaTtopHoOi sa1av) OIK-1.3
peaxuuu. OHeprus paboThI Aa), '
AKTHBALAH 1 KOJIJIOKBUYM 110
) TeMe
Hamucanwue
2.2 Tema: S OIIK-1.1,
KaTajau3aTopsl; TOMO- U 2 2 o N OIIK-1.2,
N nabopatopHoi
TeTEpOTeHHBIN KaTaan3 OIIK-1.3
pabore
HWroro no pazaery 4 8/61 4

3. Pasmen: pacTBOpBI; HOHHBIC
pPaBHOBECHS B PACTBOPAX




Hammcanue

IIposepka
BBEJCHUI K J1a0.
pabore, nomaninei

3.1 Tema: xoHUEHTpalUs 4 40U BBEJICHHUS K paboTsI (perieHue ggﬁ:i;’
pacTBOpoB nabopaTopHO’ 3aa4), OIK- 1' 3’
pabote KonrponbHas '
pabora 1o Teme
«PacTBOpBI»
. OIIK-1.1,
Slle23HeKT To;ﬁ;l;m PAEIROPH 2 OMK-1.2,
P OIK-1.3
Hamnucanue
33 Tema: BBEJICHHUS JUTS
' eMa: PacTBOpbI nabopaTtopHoOn OIlK-1.1,
SJICKTPOJIATOB, 2 6 paGoThI OIIK-1.2,
AIIEKTPOJIUTHYECKAS 1 OIK-1.3
JrccommanmA Brimonnenne
JIoMalIHeil paboThl
) NpoBepKa
g Lo o
coneﬁf BO, om:) HBIN 2 6 nabo HaTO HOM odopmircHi OIIK-1.2,
’ AOpOn patop nabopaTopHO OIlK-1.3
nokasarens (pH). pabote
paboThI
IIposepka
HalMcaHue BBEJICHUS K
3.5Tema: HOHHBIC BBCICHHA K 11abopatopHoii OIlK-1.1
paBHOBeCH s 4 8 naboparopHoii | pabote, mpoBepka OIK-1.2,
pabore, u3yueHue | BEIMOIHEHHS U
reTepOreHHbIX CUCTEMAX. OIlK-1.3
JIOTIOJTHUTEIBHOTO odopmiIeHust
Marepuana nabopaTopHOH
paboThI
HWroro no pazgeny 14 | 2421
4. 4. Ctpoenue atoma
4.1 Tema: ocHOBHEIE KonTponpuas
MOJIOKCHHUS KBaHTOBOM BhIOIHEHIC paboTa o teme OIIK-1.1,
MEXaHWKH, TIPUHIIATT 2 OMAIIHEH DaGOThI «Ctpoenue atoma» | OIIK-1.2,
Teiizenbepra;  ypaBHeHUE A p ITposepka OIIK-1.3
[lpenunrepa. 1 JIOMAIIHEeH paboThl
4.2 Tema: npunuumn [Maymu; OIK-1.1
npaBuna  KieukoBckoro; 2 OTIK-1.2,
npaBwio ['yHIa; aToMHbIe OIK-1.3
opburau. '
Hroro mo pazaeny 4
5. Pazpmen: peakiuu OKUCIICHHS
u BOCCTa-HOBJICHUSI B
XHUMUYECKUX MPOIeccax
Hamucanue
MpoBEpKa
BBCIICHUS JUIS
5.1 Peakiuu OKHCICHUSA H nmabopaTtopHoOi BBC/ICHILA,
BOCCTaHOBJICHUS Tuner paboThl BBITOTHCHIT 1 OIIK-1.1,
. ) 2 odopmiteHust OIIK-1.2,
peaKuuii. OcHOBHBIE .
nabopaTtopHoi OIlK-1.3
MOHSITHS 1 Beimonnenne
. pa6ortsl. [IpoBepka
JoMalrHei paboThl .
JIOMalIHei paboThI.
5.2 Tema: BaxHeimme OIlK-1.1,
OKHCJIUTENU u 2 OIIK-1.2,
BOCCTAHOBHTEJIN OIIK-1.3
Wroro no pazneny 4

6. Pa3gen: aJIEKTPOXUMHUYECKHE

IIPOLICCChL




6.1 Tema: 51eKTPOIHBIH Nzyuenue .
MTOTEHITHAT, yp%ll)BPfGHI/Ie MaTepI/Zaia JIEKIUI oTHET 1O . OIK-1.1,
HepHcra; ranbBaHHYECKHUI 2 4 U COCTABIICHUE BBITOJIHEIHON OMK-1.2,
pabote (TekcT ) OIIK-1.3
JJIEMEHT. 1 JIOKJIaJ0B
6.2 Tema: Kkoppo3us: OIK-1.1
BUJIB KOPPO3HH; 4 71 OIK-1.2 ,
9NEKTPOIN3 PACTBOPOB U OIK-1.3
pacIuiaBoB.
HUroro no pazaeny 6 111
Uroro 3a cemectp 38 |38/14U1 28,1 DK3aMeH
7. Paznen: peakiuu OKUCIICHHS
u BOCCTa-HOBJICHUSI B
XHUMHUYECKHX Mpoleccax
Hamnucanue
BBEJICHHUS JUTS
7.1 Tema: BakHeHIIIHE nabopatopHoi OIIK-1.1,
OKHUCIIUTEIN u 4 5 padoThI OIIK-1.2,
BOCCTaHOBHUTEIN OIIK-1.3
2 Brimonnenne
JIoMalIHeil paboThl
7.2 Terls COCTaBJICHUE OITIK-1.1,
ypaBuennit OBP (BbBOnI 6 5 OIK-1.2
MPOYKTOB peaKiuu; OHK-1.3’
METOJ JJIEKTPOHHOTO
Hroro no pazaeny 4 6 10
8. DIEKTPOXUMHUIECKUE
IPOLIECCHI
Hammucanwue IIposepka
81 Tema: snextpombiit BBEJICHUS JUIsL BBEJICHHH K na6.v
HOTeHIMAT; ypaBHeHHe nmaboparopHoit | paGore, nomammeii [ OITK-1.1,
’ . 2/1,61 pabdoTsl paboTsI (perieHue OIIK-1.2,
HepHcra; ragpBaHHYeCKUi
S LCMCHT. 3a/ay) OIIK-1.3
2 BeimosHeHne KonrponbHas
nomainseit paborel| paboTa 1o Teme
8.2 Tema: koppo3us:
BHUJIBI KOPPO3HUH;
JNEKTPOIN3 PACTBOPOB U
pacIuiaBoB.
Hroro no pazneny 2/1,61
9. PactBOpEI
Hamucanwue IIposepka
BBEJICHHUS JUTS BBEJICHUH K 11a0.
] nabopatopHoi abore, nomamneii [ OIIK-1.1,
9-1 Tema: onnonmirie 4 2/21 paboThI I:;)2160Tm (pemenne | OIIK-1.2,
PacTBOPEI 3a/a) OIIK-1.3
BeimonHeHne KonrposnmbHas
nmomaiaeit paboTel| pabora 1o Teme
2
Hamucanue IIposepka
BBEJICHUS JUTS BBeJICHHH K J1a0.
9. KOMILICKCHbIC nabopaTopHoil | pabote, momamueii | OIIK-1.1,
COCMHEHST 4 paboThl paboTsI (perieHne OIIK-1.2,
3aj1a4) OIlK-1.3
Brmonnenne KontponbHas
Jomainseit paborel| paboTa 1Mo Teme
HWroro no pazaemy 8 2/21

10. XUMHS PJIEMEHTOB




Hanucanue
BBEJICHHS IS

IIposepka
BBEJICHUH K j1a0.

:IOlolI/chzszz;me nmabopartopHoil | paGote, qomarnHei OIIK-1.1,
p A 2 4 paboTsI pab6otsl (perrenne | OIIK-1.2,
XAMHAYECKHUX DJIEMEHTOB;
BOJIOPOJHO-TEJIMEBBIN ITUKIT 3az1a) OIIK-1.3
AopoA H Brlimonnenune KontponbHas
nmomarHei paboTel| pabora 1o Teme
Hammcanue Tposepa
BBEACHUS IS N
10. Tema: oburre cBOWcTBa nadopatopHoit ZgzizHHZMKafnaféﬁ OIK-1.1,
' - oot 4 14 paGoTHI paboTe, 1 OIIK-1.2,
METAaJIIOB paboThI (pelieHue)
OIIK-1.3
Brinonnenue KomrponpHas
. paboTa 1o Teme
JoMarniaeit paboTbl
I:Baenli(l:{apzﬂs IIpBepka BBenEeHUH
10.3Tema: xumust S- nabo )laro HOMU K s1aGopatopHoi OIK-1.1,
i i 2 221 10,2 paTop pabote, nomamHen OIIK-1.2,
3JIEMEHTOB pabore
paboThI (perieHue OIlK-1.3
Brinonnenue saa)
JloMaltHeil paboThl
Hanucanus TpoBepka
10.4Tema: XxuMHus p - BBeHe:g(})ITI; o BBCICHMA, OIlK-1.1,
: : p 4 | 221 10 p npoBepKa OIK-1.2,
3JIEMEHTOB N
BhIHOMHEHIE JIOMAaIIHei paboThl OIIK-1.3
. (pemenHwne 3amaq)
JTOMAIIHEeH paboThI
IIpoBepka
105 Tema: xuvmst d- Hanucanue BBEJIEHMS K J1a0. OIIK-1.1,
SH(.EMeHTOP; 12 421 4 20 |BBeneHus K 1adop. pabote OIIK-1.2,
pabore KontponbHas OIlK-1.3
paboTa 1o Teme
HWroro no pazaeny 24 | 26/611 4 40,2
Hroro 3a cemectp 36 |36/9,611| 18 50,2 JK3aMeH
Hroro no aucnumninuze 74 741236 18 78,3 SK3aMeH

4!




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnacrosimee Bpemsi OIHOM U3 3aJady COBPEMEHHOI BBbICIIEH IIKOJIBI SIBISIETCS
MOJArOTOBKAa KOMIIETEHTHOTO, THOKOT0, KOHKYPEHTOCIOCOOHOTO CHEIMAINCTa, CIOCOOHOTO K
MPOAYKTUBHONH TNPOQPECCUOHANBHON [EeATENIbHOCTH, K OBICTpON ajanTallil B YCJIOBHUSX
HAYYHO-TEXHMYECKOTO IPOrpecca, BIAJCIOUIETO TEXHOJOTHAMU B CBOEH CIEHHAIBbHOCTH,
YMEHHEM HCII0JIb30BATh MOJIyY€HHbIE 3HAHUS MPU pelIeHHH NMPoQecCUOHANbHBIX 3a/1a4. B cBs3u
C 3TUM B y4eOHOM ImpoIriecce HEOOXOIUMO HCIOIb30BATh MOMUMO TPAAMIMOHHBIX (OpM
MIPOBEJICHUS 3aHATUN TaK)KE€ aKTUBHBIE M MHTEPAKTUBHBIE (POPMBI.

[Mpu wusydenum aucuumauHbl «OO0IIas W HEOPraHWYECKas XHMHUS» LEIecO00pa3HO
HCIIOJIb-30BaTh CJEyIOIINe 00pa30BaTeIbHbIE TEXHOJIOTH:

. MOJYJIbHOTO 0Oy4eHus

. IpOOIIEMHOTO 00YJYEeHUS

. ”HQOPMAIIMOHHO-KOMMYHHKAIIMOHHBIE
. peHTHHTa y4eOHBIX TOCTHKEHUN

. KOHTEKCTHOT'O 00y4EHHUSI

. FHTEPaKTUBHOTO 00Y4YECHHUS

. MHIUBHU Iy TH3UPOBAHHOTO O0yUCHHSI

[Ipu ucnonb3oBaHUM TPATUIMOHHON TEXHOJIOTUM MPUMEHSIOTCS METOJbl aKTHBAIUU
yueOHOro nmporecca:

1). Meromsl IT — mpuMeHeHHE KOMIBIOTEPOB i JocTyna K MHTepHeT-pecypcam,
UCTIOJIB30BaHUE OOYYAIOUIMX TPOTPaMM C LENbI0 paclIMpeHuss HWHPOPMALMOHHOTO TIOJIS,
MOBBILICHUSI CKOPOCTH 00paboTkM U mepeaaun uHpopmanuu, oOecnedeHus yaoOCcTBa
npeoOpa3oBaHus U CTPYKTYPHPOBaHUs HH(OPMAIIH ISl TpaHC(HOpMAIIUY €€ B 3HAHHE.

2). Pabora B KOMaHAe — COBMECTHAs [CSTEIbHOCTh CTYJACHTOB B TpYIIE IO/
PYKOBOJICTBOM JIH/Iepa, HalpaBJeHHAs Ha pElIeHHe OOIIeH 3aJa4il CHHEPTHIHBIM CIIOKEHHEM
pe3ybTaTOB WHAWBUIYAIbHOM pabOThl YJIEHOB KOMAH/ABI C JEJIEHHEM OTBETCTBEHHOCTH U
ITOJITHOMOYHH.

3). OOyyeHne Ha OCHOBE OIbITA — AaKTHBH3AIMS I[MO3HABATEIBHOW JCSITEIHHOCTH
CTYZIEH-TOB 3a CUET aCCOL[MAIIMU UX COOCTBEHHOTO OIIBITA C IPEIMETOM U3YyUEHHUS.

4). Onepexaroias CaMOCTOSATeNIbHAsI pa0d0Ta — U3yYCHUE CTYACHTAMU HOBOTO MaTepuaa
JI0 €T0 M3JI0KEHH IIPEenojaBaTesieM Ha JIEKLIUH U JIPYTUX ayAUTOPHBIX 3aHATHSIX.

~NOoO o, WN -

6 YueOHO-MeTOIMUYECKOE 00eceyeHHe CAMOCTOSATEIbHO PadoThl 00yYaroIMXCsl
[pexncraBneHo B npuioxeHun 1.

7 OneHoYHbIe cpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 00ecTeueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Endumon, B.M. OcHoBbl 0011eii 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. IlpakTtukym 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). - MakpooObekT. - 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 ooOpamenus: 04.10.2019). - MakpooObekr. - Tekct
3JIEKTPOH-HBIMN.

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

HII., Ta01. URL:
https //magtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show—dcataloques/1/1121
163/1147.pdf&view=true = (mara oOpamenus: 04.10.2019). - Makpooobekr. - Tekct
3JIEKTPOH-HBIMN.

4. Maxotkura, E. C. Xumudeckue 3JIeMEHTHI U MUHEpaIbl B Ouocdepe : ydeOHOE
nocobue / E. C. Maxotkuna, 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. - Tekct
JJIEKTPOHHBIN.

5. Maxotkuna, E. C. Dnementst V-VIII rpynn nepuonnyeckoil CUCTEMbl XUMHUYECKHX
snementoB JI. 1. Menzeneesa : naboparopuslii npaktukyM / E. C. Maxotkuna, M. B.1llyouHa ;
MI'TY . - Maruauroropck : MI'TY, 2018. - 1 snektpon. ont. muck (CD-ROM). - URL:

httnellmantin infarmmevictama rithhinlaadarv/filal lnlaaAdYnAarmA— DEO7 nAFO chAnni—Aratalarmiinc/IMIME1TER

B) MeToanyeckne yKazaHus:

1. PacTBOpBI 3JCKTPOJIUTOB M HEIIEKTPOIUTOB: ydueb. mocobue / E.C. MaxoTkuHa,
M.B.lllyouna, C.A.KpsutoBa. Marautoropck:M3n-so Marauroropck.roc. Tex. yH-ta um. [.1.
Hocosa, 2012. — 87c.

3. Kopotkosa B. U., llyomra M. B. XuMuko-trepMogMHaMUYECKHE pacueTsl: MeTo/I.
pa3pab. st camoct. pabotel. Marautoropck: 'OY BITO «MI'TY», 2008. - 29 c.

5. Maxotkuna E. C. Ctpoenne aroma: Metoj. ykas. U 3aaHus ISl CAMOCT. PEIICHHUS.
Marnutoropck: 'OY BITO «MI'TY», 2009. — 18 c.

6. Koporkosa B. 1., Ymepos A. 1., lllyouna M. B. Onpenenenune temmoBbix 3¢ dexToB
nporeccoB: Meton. yka3. st 1a0. pabot. Marautoropck: 'OY BITO «MI'TVY», 2009. — 17 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnieueHue

Haumenosanue I10 Ne torosopa Cpok neiicTBUS JIULEH3UU

7Zip cB00OIHO pacupocTpansgeMmoe 110 0eCcCpOYHO
FAR Manager cB000JIHO pactpoctpansemoe [10 0OCCCPOUYHO



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

[Bpaysep |cBOGOIHO

| OCCCPOUHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchUIKa

Hanwonanpuas
HH(}pOpMaAITMOHHO-aHATUTHYECKAS
cuctreMa —  Poccuiickuii HHJEKC

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

[TouckoBas cucrema Axaaemusi Google
(Google Scholar)

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

Nudopmanmonnas cucrema - EguHoe
OKHO J0CTyma K HH()OPMAIMOHHBIM

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

®depnepanpHOE roCyapCTBEHHOE

OF0/KETHOE yupexaenne|URL: http://www1.fips.ru/

«DenepalbHbII HHCTHUTYT

Poccuiickas l'ocynaperentas https://www.rsl.ru/ru/4readers/catalogues/
oubamoreka. Karamorn

DJIEKTPOHHBIE PECYpPChl  OMOIMOTEKU _ . n _
MLTY 1. LI Hocosa https://magtu.informsystema.ru/Marc.html?locale=ru
®enepanbHbIN 00pasoBaTenbHbBIN hitp://ecsocman.hse.ru/

noprag — IKoHOMHKA. COIHOJIOTHSL. ) —

YHuBepcuterckas — UHPOPMAIMOHHAS e .

cycrenia POCCISI https://uisrussia.msu.ru

MexnyHaponHas — pegepartuBHas U hitp://scopus.com

MOJIHOTEKCTOBAsl _ clpaBouyHas  0asza ] '

MC)I(I[YHapOI[HaSI 68.38. ITOJITHOTEKCTOBBIX
»KypHaoB Springer Journals

http://link.springer.com/

MexnayHapoaHas KOJUIEKIUS Hay4HbBIX
IIPOTOKOJIOB IO PA3JIUYHBIM _OTPACIISIM

http://www.springerprotocols.com/

W3JJaHUH 110 BCEM OTpacjsM 3HaHUM

Mexaynaponnas basa HayHHBIX http://materials.springer.com/
MaTepuaioB B 00JacTH (PU3HIECKUX
MG)I(I[}/'HapO,I[HaH 68.38. CHpaBO‘{HHX

http://www.springer.com/references

MexnynapoaHass pedepaTuBHas 0aza
JAaHHBIX TI0 YHUCTOH H MPHUKIATHOUN

http://zbmath.org/

Mexnynaponnas  pedepaTuBHas U
MOJIHOTEKCTOBasi ~ CIpaBo4Has  0aza
JIAHHBIX HAYUYHBIX M3JaHuii _«Springer

https://www.nature.com/siteindex

ApxuB Hay4HbIX JKYpHAJIOB
«HammnoHanpHbIH
2IEKTPOHHO-HH(OPMAIIMOHHBIH

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

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOUACT:



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/
https://magtu.informsystema.ru/Marc.html?locale=ru
http://ecsocman.hse.ru/
https://uisrussia.msu.ru/
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/

VYueOHble ayAMTOpUU JJIi TPOBEACHUS 3aHATHH JeKuumoHHOro Ttumna.OcHaleHue
ayautopun:  MynbTUMEAMHHBIE  CpPEICTBA  XpaHEHHs, Nepeladyd M MPEJCTABICHUS
uHpopManuu.YueOHble ayTUTOPUU Ul TPOBEACHUS MPAKTUYECKUX 3aHITUH, TPYNIOBBIX U
UHIIMBUIYIbHBIX KOHCYJIbTAllMH, TEKYIIEr0 KOHTPOJS W MPOMEXKYTOYHOW aTTEeCTAallUH.
OcHamieHue ayauTOPUU:MYJIbTUMEAUHHBIC CPEJCTBA XpPAHEHHWs, Mepelayd U IpeICTaBICHUS
uHpopmanuu.

Kommiekc TEeCTOBBIX 3aaHUi JUIs TPOBEIACHUS MPOMEXKYTOUHBIX U PYOEKHBIX
koHTposieil.[lomemenns i camocroATensHOH — paboThl  oOydaromuxcs:IlepconanbHbIe
kommeioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B DIIEKTPOHHYIO
UH()OPMAIIMOHHO-00pa30BaTeNbHyI0 cpeay yHuBepcureTa.llomemenus s XpaHeHUS W
npopHIAKTHIECKOTO OOCITyKUBaHHUs y4deOHOro obOopynoBanus. OcHamieHue: mKadbl A
XpaHeHUs:  y4eOHO-METOIMYECKOH  JOKYMEHTaluu,  ydeOHoro  oOopymoBaHus |
yueOHO-HATJISTHBIX TOCOOMH. YUeOHbIe ayIUTOPHUH /IS IPOBEICHUS TA0OPATOPHBIX PAbOT:

- XUMHYECKUE PEaKTHBBI

- XUMHUYECKasi ocy/1a

- BeChl JTabopaTopHbIe paBHOILIEYHE 2-0r0 Kiacca moaenu BJIP-300

- Bechl 1aboparopubie BK. Monundukammu BK-300

- HU3KOTeMITepaTypHast jabopaTtopHas snektporneds SNOL10/10

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

- pH-metpe1 Dkcnept —pH

- TepMmocTar Buckosumerpudeckuii LOIP LT-910

- cnektpodorometp I13 -5300BU

- TUTPATOP BBICOKOUACTOTHBIN 1abopaTop-Hbii 12 -6J11

- maboparopuslii pediiekromerp RL2 (4322)

- BECHI JJabopaTopHbIe paBHOIIIeUne 2-0ro Kiacca Mojenu BJIP-300

- QJIEKTPOIIeYb COMPOTHUBICHHs KamepHasi tadopa-TopHas CHOJI 10/10

-xpomarorpad: Xpomarek- Kpucramr 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.

Ilpumepnvie ayoumopnuvie konmpovhste pavomot (AKP):

[Tpumep 3ananus no Teme: «TepMoanHaMuka »

1. Paccuurarp TeroBoi dddext peaknuu (1) Mo TEPMOXUMHUUECKUM ypaBHEHUAM (2) U
(3). Ykazars, sBasiercst i1 peakius (1) 3K30- WM SHIOTEPMUUECKOM.
1) 4 NH; ot 30, "= 2 N, ot 6 Hzo(r);
2) N2 @) +3 H2 = 2 NH3 @ AHOr =- 89,39 KI[)K;
3)  2Hyp + Oy = 2H20(, AH®, = - 4838 k]I
2. Bbruucnuts crangaptHyro TemnoTy oOpaszoBanus NO (), mcxons m3 craHIapTHOH
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 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 TIPOTEKaHUsI peakiui B—A Mpu HU3KUX TeMIIepaTypax.

IIpumep 3anauus o teme: «Kunetuka. PaBHoBeCcHe»

1. Kak m3menntcs ckopocth auccormanuu NyOy 1mo peakimu:
N204 = 2N02,
ecym HadanbHas koHneHTpanus N,O4 coctanisuta 0,08 MOJIB/T, 2 K MOMEHTY HACTYIIIICHHS
paBHOBecHs quccorupoBaio 50 % N2O,.
2. HaiiTi HayaJIbHBIC KOHIICHTPAIIMH UCXOHBIX BEIIeCTB A U B 1 KOHCTaHTY paBHOBECHS
K. peakuuu, npoxoasen B cucteme: A ) + 2B ) & C (),
€CJIM PaBHOBECHBIE KOHIIEHTpAIMK paBHbL, Mob/1: [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. Onpenenuth paBHOBecHbIe KOHIEHTparu CO u

COZ, MOJ'II)/J'I, C€CJI1 HAYAJIbHBIC KOHHGHTpaHI/II/I 3THUX BEUICCTB COCTABJISIN, MOJ'II)/J'IZ
[CO], = 0,05; [CO,],; = 0,01.

4. Hanucath BhIpaK€HHE KOHCTAaHTHI paBHOBecUs K. M yka3aTh HampaBlieHHE CMEUICHUS
paBHoBecus npu n3meHeHuu P (eciim T = const) u T (ecu P = const) amst ciaeayromux peaxkiuii:
1) C (rpagun + COxy < 2C0 ), AH% =+ 172,5 xJlx; TT; TP;
2) 2CO ) + Oyry < 2CO; AH®% = -566,0 k]Jlx; 4T; TP;
3) Nz(r) + Oz(r) < 2NO ) » AHOr =+ 180,0 x/Ix; ~LT; IP.

[Ipumep 3amanus 1Mo TeMe: « PacTBophsI»

1. Tutp pactBopa 6pomuaa kanus ¢ wioTHocThio 1,074 r/mi pasen 0,1071. PaccuunTaiite
MacCOBYIO JIOJI0, MOJISIPHYIO KOHLIEHTPAIMIO SKBUBAJICHTA, MOJISTIBHOCTH PacTBOpA.

2. TIponssenenue pactBopumocti AgsAsO, cocrapmsier 1410772, B kakom o6beme
HaCBILIEHHOI'O PacTBOpa COAEPKUTCA 6,4 MI 3TOU COJIN.

3. Berauciure pH B 0,0001H pactBope H2SO4.

4. CocTaBbTe MOJIEKYIISIPHBIE 1 HOHHO-MOJIEKYJIIPHBIC YPaBHEHUS:



(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.

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

Ilpumeput 3a0anuil 013 6HeayOUMOPHOIU CAMOCHMOAMENbHOU PAOOMbl

[Tnan BBeneHus g 1a00paTopHOI pabOTHI:
Omnpenenenne TEIOBHIX 3P(HEKTOB MPOIIECCOB

1. Beenenue

1.1. Omnpenenenuie nepBoOro 3akoHa TepMOIMHAMUKU. [1epBbIil 3aKOH TePMOJUHAMUKY JIJIs
M30XOPHOI'0 U M300apHOI0 MPOLIECCOB

1.2. Tlonsitue 00 sHTanbsnuu. CTangapTHas SHTANbINS 00pa3oBanus BemecTs (AH).
DK30TepPMUYECKHE U SHIOTEPMUIECKUE PEaKIUH.

1.3. 3akon I'ecca u ero cnencrBus

3aoaua 1

Borunciuts Temnooit sd ekt peakyu 2P + 5Clyry = 2PCls(y) , ecnm usBectHs
TeTI0BbIE 3(P(PEKTHI CaeTyIOMUX PEAKIIMMA:

2Pgy +3Clyyy =2PClsg AHY, = - 645 k]Ix
PC|3(K) + Clz(r) = PC|5 AHOr =-126 xJIx
3aoaua 2

[Tonb3ysick CTaHIAPTHBIMU YHTAJIBIUSAMU 00Pa30BAHUS, paCCUUTANTE TEIIOBOM AP deKT
peakuuu:

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

AHy 0@ = - 241,8 k]Ix

AHgeym = - 92,3 KIIK

1.4. TennoBble 3(hPeKThI IPU PaCTBOPEHUH KPUCTATNINYECKUX BEILIECTB

3aoaua 3

[Tpu pactBopennu B Boje 23,38 1 cou NaCl mormomaercs 2,14 k/Ik TEmIoThI.
Beruncnure ternory pactopenus comu NaCl .

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

1. Tunbl OKUCJIUTEIBLHO-BOCCTAHOBUTEIbHBIX PeaKkIuil
2. OKHCJINTEIH U BOCCTAHOBUTEIH
3. [IpnunHBI BOSHUKHOBEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBLHOTO TOTEHIIMAJIA

4. ®opmyna HepHera

5. Onucatp paboOTy TaIbBAHUYECKOTO dJIEMEHTA

6. KoHlIeHTpallnOHHBIH rajJbBaHUYECKUI MOTEHIIMAI
7. HazoBUTE MPUYUHBI U TUIIBI KOPPO3UHU



8. MexaHu3M 3JIEKTPOXUMHUYECKOU KOPPO3UHU
9. CriocoOBbI 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. Metaibl. XapakTepHbIE CBOWCTBA METAIIJIOB.

3. OcHoBHBIE CTIOCOOBI MOTYYEHHS] METAJLIIOB.

4. O0mire CBOMCTBA S-METAILJIOB.

5. Xumus d-snemerToB. CTEreHN OKUCIICHUS (IPUBECTH MTPUMED).

6. Onements! VI rpynmnsl rnaBHo# noarpymmel. Cepa: CTpoeHHE aTOMa, CTEIEHH
OKHCJIEHUS, XUMUYECKHE CBOMCTBA.

7. CoelMHEHUS CEPBI.

8. Conu cepHOM KHUCIIOTHI .

9. OcHOBHBIE MPUYUHBI MHOTOOOPA3Hs KUCIOPOACOACPKAIINUX KUCIOT CEPHI.

10. IIpumepsl KUCTOPOICOIEPIKALTIX KHCIOT CEPHI.

11. Onements! VI rpymnmbl 10O00YHOM MOATPYIIBL. XapaKTepHbIE CTENECHH OKUCICHHUS.

12. Xpom. CoenuHenust xpoMa. XapakTep COeAMHEHUN (XUMUYECKNE PEAKIIUH ).

13. Cuctema «xpomar — 1uxpomar»

14. Onements! VI rpynmel mo6o4HON NOArpyNIbl. XapaKTepHbIE CTETIEHN OKUCIIECHNUS,
MPUPOJIHBIE COETMHEHNUS U TIOJTyYeHHE METaJIOB.

15. Mapranenu. CoennHeHus: Maprasua.

16. Dnementsl Il rpynmnel rnaBHo# noarpynmnsl. O0Imias XapakTepUCTHKA 3JIe-MEHTOB.

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

18. MeTroab!l ycTpaHEHHs KECTKOCTH BOABI

Ilepeuensv éonpocoe onsa noozomoexku K 3auemy (1-vtit cemecmp)

1. @yHknmn coctosiHus cucteMsl. [lapaMeTprl COCTOSIHUS CUCTEMBL. BHYTpEeHHSS SJHEprus
CHUCTEMBI.

2. BiustHue TemnepaTtypsl Ha HallpaBJIEHHE XUMUYECKOTO ITpoliecca.
. OHepreTuyeckue PPEKThl XUMUUECKUX PEaKIi. DHTAIbIHSL.
. 3akoH ['ecca u ciencTBus U3 HETO.
. DHTpONHUS XMMHYECKON CUCTEMBI U €€ U3MEHEHUE B XO/I€ PEAKIUH.
. Oneprus ['ub6ca n HarpaBIeHHEe XMMUYECKUX PEaKIIHii.
. CKOpOCTh XMMHUYECKON PEAKLINN- OCHOBHBIE ITOHSATHSI.
. DaKTOPHI, BIMSIONINE HA CKOPOCTh XUMHUYECKON Peakiuu. 3aKOH JEUCTBYIOIIMUX MacCC.
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. Businue TemnepaTypsl Ha CKOpPOCTh XUMHUUecKkux peakiuid. [Ipasuiio Bant-T'odda.
DOHeprus akTUBALMH.

10. XumMnueckoe paBHOBECHUE, €I0 IPU3HAKH.

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

12. PactBopsl. O011ast XapakTepUCTUKA PACTBOPOB.

13. CriocoOb1 BbIpaxeHHs: KOHIIEHTPALUN PaCTBOPOB.

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



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

16. O6MeHHBIE peakIuu B pacTBOPaX JIEKTPOIUTOB. IOHHOE paBHOBECHE B TOMOT'€HHBIX
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. OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE peakinu. Oxkucnutenu. BoccranoBuTenu.
Hanpasnenue OBP.

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

23. Koppo3sus: tunsl koppo3uu. Koppo3us meTaiios.

24. DOnextponus. 3akoHsl Dapazes.

Ilepeuens éonpocos 0na no020moeKu K 3auemy (2-ii cemecmp):
1. KommuiekcHbie coequHeHusi. OCHOBHBIE MOJIOKEHUSI KOOPIUHAIIMOHHOM Teopuun
A.Bepnepa.

2. JIOHOpHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHUsl KOBAJIEHTHOM CBSI3U.

3. CTpyKTypa KOMIUIEKCHBIX coeauHeHuii. KomriekcooOpazoBarenu, JTUTraH bl

4. YCcTONYNBOCTh KOMIUIEKCHBIX coequHeHni. KoHCTaHTa HeCTOMKOCTH, KOHCTaHTA

YCTOMYUBOCTH.

5. OcHOBHBIE THUIIBI KOMIUIEKCHBIX coelnHeHui. Kiactepsl U KinaTpaTsl.

6. O01as XxapakTepUCTUKA TUCTIEPCHBIX CUCTEM.

7. Konnounnele pactBopbl. CTpOEHHE MULIEILIBI 307151

8._OKHCINTEIbHO — BOCCTAHOBUTEIbHbIE PEAKIIUM: THIIBI
OKHMCJIUTEJIbHO-BOCCTAHOBUTEILHBIX peaKIuii

9. OKHCANTEIN U BOCCTAHOBUTEIN

10. ITpurHBI BO3HUKHOBEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO IMOTEHIMAIA.

®opmyna Hepacra
11. T'anmpBaHWYECKUI PJIEMEHT
12. Tunel koppo3uu. MexaHu3M IIEKTPOXUMHUUECKOU KOPPO3IUH
13. Crioco0bl 3alIUTH OT KOPPO3UU
14. DnexTponu3 pacTBOPOB U PaCILIaBOB
15. 3axonsl @apanes

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

18. O61mas xapakTepucTUKa S-MeTajIoB

19. O6m1ast xapakTepruCTHUKA P-METaJIOB

20. [1epexogHbIe 371EMEHTHI



IIpunoxenne 2

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

ITpomesxyTouHas aTTecTalus UMEET LIeJIbI0 ONPEAECIUTh CTENEHb JOCTHKEHHS 3allJIaHUPOBAHHBIX PE3YJIbTaTOB OOYUEHUS 110 JUCLUILUIMHE (MOJYJIIO)
«O01as 1 HeopraHu4eckas XUMuUs 3a epuo]] ooydenus (1,2 ceMecTpsl) 1 MPOBOAUTCS B (popMe 3a4éTa U 3a4€Ta C OLCHKOM.

JIaHHBIN pa3/ien COCTOUT UX JIBYX IYHKTOB:

a) [Inanupyemsle pe3yabTaTbl 00yUEHUS U OLIEHOUHBIE CPENICTBA AJIsl IPOBEACHUS IPOMEKYTOUHOM aTTeCTal|H.

0) Iopsiiok npoBeaeHHsI IPOMEKYTOUHON aTTECTAllMM, TIOKA3aTeNN U KPUTEPUU OLICHUBAHUS.

a) Ilnanupyemble pe3yibTaThl 00y4eHHs U OLlCHOYHbIE CPEACTBA VISl IPOBeIeHHs IPOMEKYTOYHOMH aTTecTAlMM:

I/ICHOJIbSyeT 3aKOHbI XUMUH IIPU U3YYCHHUU U aHAJIN3€ TCXHOJIOT'MYCCKUX MPOUECCOB U ITPOUCCCOB B OKPYKAIOIIEM MHUPC

OIIK-1.2: Pemraer TeXHOJIIOTMYECKUE 3a/jaull C UCIIOIb30BAaHUEM 3HAHUM O CTPOEHUHU BELIECTB, IPUPO/IE XMMUUECKOMN CBSI3U U CBOWCTBAX Pa3IMYHbIX
KJIACCOB XMMUYECKUX JJIEMEHTOB, BELIECTB U MaTEpUaAJIOB

OIIK-1.3: HpI/IMeHHeT 3HAHHA O 3aKOHOMCPHOCTAX XUMHUUCCKUX IIPOLECCCOB IMPHU PCHICHUH TCXHOJIOTHUYCCKUX 3a1av

Kon
Nuaukatop JOCTHKEHUS] KOMIIETEHIUN OrneHOYHBIE Cpe/ICTBA
AHIUKATOpa

OIIK-1- cnoco6eH u3y4aThb, aHAJIU3HPOBATH, HCI0JIb30BATh MEXaHU3Mbl XMMHYECKHX PeaKIuii, NPOMCXOASIIUX B TEXHOJIOTHYECKHUX NpoLeccax u
OKpPY:KaKIlleM MHpe, OCHOBBIBASICh HA 3HAHUSX O CTPOCHHMH BeleCTBA, IPUPOAE XUMHYECKOH CBSA3H M CBOMCTBAX Pa3JIMYHbIX KJIAaCCOB
XHMHYECKHX 3JICMEHTOB, CO¢/INHEHHUI, BelleCTB 1 MATepPHAJIOB

OIIK-1.1 I/ICHOHBSyCT 3aKOHBI XUMHHU ITPU U3YUCHUUN U HpI/IMep BOIIPOCOB JIJISI 3a4yéTra (] -" ceMeCTp)
aHaJIN3€ TCXHOJIOTHICCKHUX ITPOLCCCOB U 1. ®yHKIMM cOCTOSAHUSA cUCTEMBI. [lapaMeTpbl cocTosiHMS cucTeMbl. BHYTpeHHss 3HEprus
MMpOoneCCOB B OKPYKAOIIEM MHUPE CUCTEMBL.

2. BrnusiHue TemmepaTypbl Ha HampaBiIeHHEe XUMUYECKOT0 TpoIiecca.
3. DHeprerudeckue 3QPEeKThl XUMHUUECKUX PEaAKIUNA. JHTATBITHS.




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

4. 3akoH ['ecca u ciiencTBUS U3 HETO.

5. DHTpONUs XUMUYECKON CUCTEMBI U €€ U3MEHEHHUE B X0J1€ PEaKLIUH.

6. DHeprus ['m60ca 1 HanpaBIeHUE XUMHUYECKUX PEAKITH.

7. CKOpPOCTbh XUMHUYECKOM PEAKLUK- OCHOBHBIE ITOHSATHUS.

8. dakTOophl, BIMSIOIIME HA CKOPOCTh XUMUYECKON peakiK. 3aKOH JEHCTBYIOIINX Macc.

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

DHeprusi akTUBAIUH.

10. Xumuueckoe paBHOBECHE, €TO TPU3HAKH.

11. Cmemenne xumuueckux pasHosecuil. [Tpunnun Jle- [llerense.

12. PactBopsl. O011as1 XapaKTepUCTUKA PACTBOPOB.

13. Crioco0Obl BbIpaKeHHsI KOHIIEHTPAIMH PACTBOPOB.

14. PacTBOpBI 251eKTPOIINTOB. Teopus ANEKTPOIIUTUIECKON JUCCOLUALINH.

15. KoncranTa ArCCOMALIMY YIEKTPOJIUTA. 3aKOH pa3dasieHus: OcTBambpa.

16. O6MeHHBIE peakIIuu B paCTBOPaXx JIEKTPOIUTOB. IOHHOE paBHOBECHE B TOMOTE€HHBIX

CUCTEMaX.

17. O6pa3oBanue u pacTBopeHHe ocaakos. [IponsBeneHne pacTBOPUMOCTH.

18.MoHHOE pOU3BEAECHHE BOJIBI.

19. MexanusM ruznponusa cosueil. Tunel runposnunsa.

20. CreneHp 1 KOHCTaHTA THUAPOJIN3A COJIEH.

21. OKucnuTEnpHO-BOCCTAaHOBUTENBbHBIE peakiny. OxkucauTenu. BoccranoBurenu.
Hampasnenue OBP.

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

23. Koppo3sus: Tunel kopposuu. Kopposust MmeTaios.

24. Dnextponus. 3akoHsl Dapazes.




Kon

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

WHJIUKaTopa
OIIK-1.2 PemaeT TexHOIOrHYECKHUE 3a0a9H C 3aoaua 1
HCIIOJIb30BAaHUEM 3HAHUN O CTPOCHUU Boraucnuts temnoBoi addext peakunu 2Py + 5Clyry = 2PCls(x) , eciti u3BeCTHBI TEII0BbIe
BEILIECTB, IPUPOJIC€ XUMUYECKON CBS3U U 3¢ (deKTHI CIeAyoIUX peaKni:
CBOWCTBAX PA3IMYHBIX KIACCOB XUMHUUECKHX | 2Py + 3Clyy =2PCly( AH?, = - 645 kJx
9JIEMEHTOB, BEIIECTB U MATEPHAIIOB PClyy + Clyy =PCls AH? =- 126 kJx
3aoaua 2
[Tonp3ysch CTaHAAPTHBIMU SHTAIBIUSMHI 00pa30BaHUs, pACCUMTANTE TEIUIOBOU AP PEKT
peaKkIuu:
2C|2(F) + 2H20(r) = 4HC|(F) + Oz(r)
AHy 0@ = - 241,8 kJIx
AHgopo = - 92,3 KK
3adaua 3. Hamucarb BhIpakeHHE KOHCTAHTHI paBHOBecusi K, M yka3aTh HarmpaBieHUE
cMmerneHus paBHoBecus mpu u3menenuu P (ecmu T = const) u T (ecnu P = const) mns
CIEAYIOIIUX PEAKIUM:
1) C (pagun) + CO2ry © 2C0 ,  AH® =+ 172,5 xJl; 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 xJIx; ~LT; ~LP.
3aoaua 4. KoHCTaHTa qucCOUMAIIMY IMAHOBOAOPOAHON KUCIOTHI paBHA 7,9*10'9.
Haiitu crenens auccormarnmu HCN B 0,001M pactBope. HaliTi KOHIICHTpAITUIO HOHOB
CN™ B oaTOM pacTtBOpe.
OIIK-1.3 [IpumeHsieT 3HaHUS O 3aKOHOMEPHOCTSX

XUMHYCCKUX TIPOLECCOB IIpU PCHICHHUU
TCXHOJIOTHYCCKHX 3ada4

1. O6mue cBOICTBa S-METAJLIOB.

2. Xumus d-snementoB. CTeneHn OKUCIeHUs (IPUBECTH TIPUMED).

3. Dnementsl VI rpynmsl rnaBHOM moArpymimsl. Cepa: CTpOeHHE aTOMa, CTETICHH
OKHUCIIEHUS, XUMUYECKHE CBONCTBA.




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

4. CoequHEHMS CEPBI.

5. Conu CepHOM KUCIIOTHI .

6. OCHOBHBIE PUYUHBI MHOTO00PA3HsI KUCIOPOACOAEPIKAIINX KHUCIOT CEePHI.

7. ITpuMepsl KUCIOPOACOAEPKALUX KUCIOT CEPBI.

8. OnemenTsl VI rpynnsl 1000YHOM MOATPYIIIEL. XapaKTepHbIE CTENIEHN OKUCIEHUS.
9. Xpom. CoenuHeHus XxpoMa. XapakTep COeTMHEHUN (XUMUUECKUE PEAKIIUH ).

10. Cuctema «xpomar — 1uxpomar

11. Dnements! VII rpymmel noGoyHON NOATrpyHNbl. XapaKTepHbIE CTENEHN OKHCICHHUS,
IIPUPOJIHBIE COETUHEHNUS U TIOJyYEeHUE METAJIOB.

12. Mapranen. CoequHeHUsI MapraHia.

13. [To TepMOAMHAMHYECKUM YPaBHEHHSIM PACCUUTANTE TEIUIOBOU YPPEKT peakuu:

FeO(K) + Hz(r) = Fe (x) + Hzo(r) H-?
1) ZFE(K) + Oz © = ZFGO(K) H = -533,2 KI[)K
2) 2H2 (r) + 02 o= 2 HQO(F) H =- 483,8 KI[)K

VKa)KuTe, ABIAETCS PEAKIUS IH/I0- UM IK30TEPMHUYECKOI?
14. He npou3Bo/is BBIYMCIICHHI, YCTAHOBUTE 3HAK A S, CIIEAYIOUMX PEaKIMIA:
a) 2CH4(F) = CyH, ™t 3H, )
0) Nagy + 3Har) = 2NH3
B) Cpy ¥ 02 (= CO2 )
15. Hamicarh BBIpaKeHHE KOHCTAHTBI PABHOBECHSI M yKa3aTh CMEIEHHE PABHOBECHS IIPH
3a/IaHHBIX U3MEHEHUSX JIABJIECHUS U TEMIIEPATYPHI JUIS PEAKIIHIA:

CO + 2H, = CH3;0H A H>0 T ;1P
CH; +H>,S=CS, + 3H, AH> 0 1T ;1P
1. OcHOBHOM 3aKOH TeOXUMHUH. MaccoBblii Ki1apk. Knaccudukanus 31eMeHToB 110
PacIpoOCTPaHEHHOCTH.

2. Metamnsl. XapakTepHbIE CBOMCTBA METAJIOB.

3. OcHOBHBIE CITOCOOBI MOTYYEHHUS] METAJIIOB.

4. O0uire CBOMCTBA S-METAJIIIOB.

5. Xumus d-anemenToB. CTeneHn OKUcIeHus (MPUBECTH TIPUMED).

6. Dnements! VI rpynnsl rnaBHoi noarpymnmel. Cepa: CTpOeHHE aTOMa, CTENEHH




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

OKHCJIEHUS, XUMUUYECKHE CBOMCTBA.
7. CoequHEHHUS CEPBI.
8. Conu cepHOM KHUCIIOTHI .
9. OcHOBHBIE IPUUUHBI MHOT000Pa3Hsl KUCIOPOACOAEPKAIINX KUCIOT CEepHl.
10. [Tpumepsl KUCIOPOACOACPKAIINX KHUCIOT CEPHI.
11. Dnements! VI rpynmnsl no604HOM noArpymnmsl. XapakTepHble CTEIIEHH OKUCIIECHUS.
12. Xpom. CoenuHeHus xpoMa. XapakTep COeAMHEHUH (XMMUYECKUE PEAKIIUH ).
13. Cucrema «xpoMar — IUXpOMaT»
14. Dnementst VII rpymmer mo6ouHON TOATPYNIBL. XapaKTepHbIE CTEICHH OKUCIICHUS,
IIPUPOJHBIE COEIUHEHNUS U TIOJIYy4EHUE METAJIOB.
15. Mapraneu. CoenvHeHus Maprasua.
16. Dnementsl Il rpynmnel rnaBHoi noarpynnsl. O0Iias XapakTepUCTUKA 3J1e-MEHTOB.
17. XKecTkoCTh BOJBI: BUABI KECTKOCTH, €AMHUIIBI U3MEPECHMUS.
18. MeTtoab!l ycTpaHEHHsI )KECTKOCTH BOABI
1. Kak nony4arot merayummueckuil Hatpuii? IIpuBenuTe npumeps! peakui.

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

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

3. YKaxuTe BO3MOXHbBIE CTETIEHU OKUCIICHUS JUISl 3JIEMEHTOB TOO0UHOM nmoArpynmsl |
rpymibl. CX0/ICTBO U pa3jinvre B CTPOSHUH aTOMOB JIEMEHTOB TJIABHOW U TOOOYHOM
noarpynmn. [Touemy anemMeHTs TOOOYHOM MOATPYIIBI MOTYT MPOSIBISATH HECKOJIBKO
CTENeHeN OKHUCIIEeHNA?

4. CocraBbTe ypaBHEHUS pPEaKIMii, KOTOPbIE HY>KHO MPOBECTH IS OCYLIECTBICHUS
CIEAYIOIIUX MPEBPALLICHUI:




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUA

OneHouHble CpeacTBa

Cu --- Cu(NO3), — Cu(OH), — CuCl; — [ Cu(NHz3)4 ] Cl, (na3Batb coeauneHue)

1. Kakue oKcHJIbI ¥ THIPOKCHIIBI 00pa3yIoT 0JI0BO U CBUHEIN? Kak M3MEHSIOTCS UX
KHCJIOTHO-OCHOBHBIE M OKHUCINUTEILHO-BOCCTAHOBUTEILHBIE CBOMCTBA B 3aBUCUMOCTH OT
CTEIICHU OKUCIICHUS 3JIeMeHTOB? COCTaBbTE MOJICKYIJISIPHBIC M HOHHO-MOJICKYJISIPHbBIE
ypaBHEHHMsI PEaKIIMi B3aUMOJICHCTBHS PacTBOpa TUAPOKCH]IA HATPHUS : @) C OJIOBOM; 0) €
ruapokcugom ceunia (11).

[TpoBenuTe peakiyu U MOJTYYUTE BEIICCTBA.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlEHUBAHUS

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

KpuTtepuu oneHku (B COOTBETCTBHH € (POPMUPYEMBIMH KOMIICTCHIIUSIMU M TUIAHUPYEMBIMH
pe3yibTaTaMu 00y4YeHUs):

Ha OIICHKY «3a4T€HO» CTYJEHT JOJDKEH IIOKa3aTh BBICOKMH YpPOBEHb 3HAHHS MaTepHalia Io
mucrruinae «OO0mmasi ¥ HeopraHudeckass XHUMHUS» HE TOJIBKO Ha YPOBHE BOCHPOU3BEICHUS U
00BbsICHEHUST MH(POpPMALUA, HO M TPOJAECMOHCTPUPOBATh MHTEIUICKTYaIbHbIC HABBIKW PEIICHUS
npoOyieM, TIOKa3aTh 3HaHWE Oa30BBIX TMOHATUH W TOTOBHOCTh ONUPAThCS HAa HUX B
poeCCHOHAIBHON JCATEIBHOCTH.

Ha OIEHKY «HE 3a4TE€HO» CTYJIEHT HE MOJKET MOKa3aTh 3HAHWS HA YPOBHE BOCIPOM3BEICHUS U
00BbsICHEHUST HH(OPMAITUH TI0 TUCITUTIIINHE.

IToka3arenn u KPUTCPHUHA OLICHUBAHUA JK3aMEHaA:

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

— Ha OLIEHKY «X0po1o» (4 6anna) — o0yyaronuiicst 1IEMOHCTPUPYET CPEAHUN YPOBEHD
c(OPMHPOBAHHOCTU KOMITETEHIIUI: OCHOBHBIE 3HAHUS, YMEHUSI OCBOEHBI, HO JIONYCKAIOTCS
HE3HAYUTENIbHbIE OMUOKH, HETOYHOCTH, 3aTPyJHEHUS IIPU AaHATUTUYECKUX ONepalnsix, HepeHoce
3HaHUHI U yMEHUIl Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJILHO» (3 Oauia) — 00yJarouuiicss JeMOHCTPUPYET MOPOrOBBIN
yYpOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIMN: B X0/1€ KOHTPOJIBHBIX MEPOIIPHUITUIN TOMYCKAIOTCS
OLIMOKH, IPOSIBIISIETCS] OTCYTCTBUE OTAEIbHBIX 3HAHUH, YMEHUI, HaBBIKOB, 00yJaromuiics
UCTIBITHIBACT 3HAYUTENbHbIE 3aTPYAHEHUS IPU ONEPUPOBAHUM 3HAHUSMH U YMEHUSAMU TPU UX
NIEPEHOCE HAa HOBBIE CUTYAIUH.

— Ha OIIEHKY «HEeY/I0BJIETBOPUTEIbHO» (2 O6amta) — 00yJaromuics AeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuaa, JOMyCKaeT CyIlIeCTBEHHbIE OIUOKH, HE MOXKET MTOKa3aTh
WHTEIICKTYaTbHBIC HABBIKM PEIICHUS TPOCTHIX 3a,1a4.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTeJbHO» (1 0amn) — oOyuaromuiicss He MOXeT IOKa3aTh 3HaHUS Ha
YpOBHE BOCTIPOU3BEACHUS U 00BICHEHUSI HHPOPMAIH, HE MOKET MOKa3aTh MHTEJUIEKTYyalbHbIE
HaBBIKU PEUICHMs] MPOCTHIX 3a]1a4.



