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Pabouasi nporpammMa y4e6HOW AUCLUUNANHBI «XNUMUSA» COCTaB/ieHa Ha OCHOBe TpeboBaHwWii the-
[epasibHOro rocyfapcTBeHHOro obpa3oBaTeNlbHOro CTaHAapTa BbiCLEro o6pa3oBaHUs MO Harnpa.fe-
Huto nogrotoekn 38.03.07 «ToBapoBeAeHMe», B COOTBETCTBUN C YUeOHbIM MNaHOM, YTBEPXKAEHHbLIM
yyeHbIM coBeToM yHuBepcuteTa Ne 8 oT 29.03.2016 r., 419 OYHOWN (hOPMbl 0BYUeHMs.

PaccmoTpeHa Ha 3acefaHuun Kagenpbl, NPOTOKON OT « cnbl-u 2016 .

3aB. Kaespoii
K.X.H., 4OUEHT Cﬂ?/ .B. OcTBanbg

OpobpeHa Ha 3acefaHUM MeTOAUYECKONW KOMUCCUM 3KOHOMMYECKOro (hakynbTeTa, MPOTOKON
oT« % » MM:H% 201 Ir.

Mpeacenatenb METOAUYECKOW KOMUCCUM

K.M.H., 4OUEHT H.B. TymbaeBa

my

CocTaBuTens:

K.C-X.H., JOLUEHT C.A. OoBO6bIWw



JIncT BHECEHUS AONONHEHWIA U M3MEHEHWIA B paboyyto NporpaMmmMy y4eOHOW ANCLUNANHBI
«XUMNA»

Ha 201" - 201 <P y4eb6HbIi1 rog
Pa6ouas NporpaMma nepecMoTpeHa Ha 3acefaHum
kategpsl, npotokon Ne /ot DJ. D9 201 r.
B pa6ouylo NporpamMmy BHOCATCA Cleaytolne
N3MeHeHunsa: A

1

CocTaBuTeNN U3MEHEHWIA N [JOMONHEHWNIA:
iC. C-K f-L. A

y4eHas CTeneHb, A0/KHO! 1.0. damununa

yueHast CTeneHb, A0/MKHOCTb 1.0. damunus

3aB. Katheppoii

c. 1t Z

ydeHas CTeneHb, y4eHoe 3BaHNe

Ha 201__ - 201 yu4ebHbIN rog,
Pabouas nporpamMmma nepecMoTpeHa Ha 3acefiaHum
Kathenpbl, npotokon Ne ot 201 r.
B pabouyto nporpamMmmy BHOCATCS ChefytoLimne
N3MEHeHus:

1

CocTaBuUTeNN U3MEHEHUI 1 ,CI.OI'IOI'IHGHI/IVII

yueHas CTeneHb, AOMKHOCTb noanuch 1N.0. damunua

yueHast CTeneHb, A0/MKHOCTb nognucy 1N.0. damunus

3aB. Katenpoi

yueHas cTeneHb, yYeHoe 3BaHue noanucy 1N.0. damunus

Ha 201__ - 201__ yu4ebHbIN rog
Pabouas nporpamma nepecMoTpeHa Ha 3acefaHun
Kaeapbl, NpoToKon Ne ot 201__r.
B pabouyto nporpamMmy BHOCATCS cliefytoLme
N3MEHEHUA:
1,

CocTaBMUTENN U3MEHEHUIA 1 ,CI.OI'IOJ'IHEHI/IIZZ

yueHas CTeneHb, JO/KHOCTb nognuce N.0. damununa

yueHasn CcTeneHb, JOMKHOCTb noanuch N.0. damunmna

3aB. Kategpoii

y4eHasa CTeneHb, y4eHoe 3BaHne noanuce N.0. ®amunus

Ha 201__ - 201__ yu4ebHblIi1 rog
Pabouasd nporpammMa nepecMoTpeHa Ha 3acefjaHuu
Kaeapsl, NpoTokKoN Ne _ oT 201 T
B pabouyo mporpammy BHOCATCA cnegytoLyue
N3MEHEeHNA:

1

CocTaBUTENN UBMEHEHUI 1 AOI'IOI'IHeHVIVIZ

yueHas CTeneHb, JO/MKHOCTb nognuch 1N.0. damunus

yu4eHasn cTeneHb, AOMKHOCTb noannce 1N.0. damunnmna
3aB. Kaheapoit

yueHas CTeneHb, y4eHoe 3BaHune noAnncy 1.0. ®amununa
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1.Llenb n 3agavm oCBOEHNA AUCLUNIUHBI

Llenb AncumnanHbl: yrny6neHme cCoBPeMEHHbIX MpeacTaBfieHnin B 061acTi Xu-
MWW KaK OAHON 13 PyHAAMEHTaNbHbIX HayK; (DOPMUPOBaHME Y CTYAEHTOB XMMMNYECKOT0
MbILLUMEHMS AN PeLeHns MPaKTUYeCKMX 3aay KauyecTBa, HafIeXXHOCT M MHOroobpas-
HbIX YaCTHbIX NPO6/1eM (DU3NKO-XMMNYECKOTO 1 3KO/IOMMUYECKOr0 HanpaBneHus.

3agaun AUMCUMNINHBI:

- NONyunTb 6a30Bble XUMUYECKME 3HAHWUS ANS1 M3YUYeHUs BCeX Mocnefytounx o6-
LWMX XMUMUYECKUX U CrieumanbHbIX AUCUMNANH, HEOBXOAMMbIX ANS MOArOTOBKM
CreumnanncToB;

- [aTb NOHMMaHMe COBPEMEHHbIX NpeAcTaBNeHWU A 0 CTPOEHWM U CBOWCTBax opra-
HUYECKNX BELLECTB, ABNSAIOLLMXCS OCHOBOM MULLEBOTO M NMPOMBbILLIEHHOTO ChIpbS;

- BblpaboTaTb 3KCMEPUMEHTa/bHbIE HaBbIKW, HEO6XOANMbIE NPU UCCNE0BaHNMN CO-
CTaBa W CBOICTB Cbipbsi M TOBAPOB MO 06/1aCTAM NPUMEHEHUS;

- [aTb MOHUMaHNE OCHOB XMMWUYECKMX METOMI0B aHa/n3a, HayuynTb CTYEeHTOB BNa-
[EHVI0 MeToAaMU, UCMOoNb3yeMbIMW B TOBApPOBEAEHMW MPU OLiEHKe MoKasaTesel
KauyecTBa NPOAYKLUM 1 NPOBEAEHNN TOBAPHOW 3KCMEPTU3bI.

2.MecTo gucumnnnHel B cTpyKType OMNOI BO

XnMusa oTHocuTCs K 6a30Boit yacTu bnoka 1 yye6Horo nnaHa ONMOI. B npo-
Llecce M3y4YeHus yuebHOM ANCUUNAMHBI CTYAEHTbl NOAy4vaoT 6a3nCHbIE 3HAHWUS, HEOO-
XOAMMble AN Ny4Lero NoOHUMaHuUa 1N yCBOeHUS y4ebHOro matepuasna no AUCUUNIvHe.

3yyeHne gaHHOro Kypca 6asvpyeTcst Ha 3HaHWUSAX, YMEHUAX U HaBblKax, MoJy-
YeHHbIX MPU U3YYEHUM LLUKOJIbHbIX KYPCOB XUMUK, MaTeMaTUKn, OU3NKN.



3.TpebGoBaHus K pe3y/jabTaTaM OCBOCHHS COICPKAHUS TUCHUILIHHBI

Tabmuna 1 — CBeneHust 0 KOMIIETEHIMSAX M pe3yJibTaTtaXx O0ydeHus, (popMUpPyEMBIX
JAHHOW TUCHUTUIMHON

Conepxanue Konpr ITepeueHsp pe3ynapTaToB 00yUeHus, GOpMUPYEMBIX AUCLUITIIHHOMN
KOMIIETEHLIHH, KOMIIe- ITo 3aBepIeHNN M3y4eHUs TaHHOW AUCIUTUIMHBI BBITYCKHUK JOJDKEH
bopMHUpyEeMBbIX | TEHLHII B 3HAThb yMeTb BJIAZIETh

MOJTHOCTBIO MJT | COOTBET-
YaCTUYHO JaH- CTBHH C
HoMl nuctumiu- | PIroC BO
HOH
CrnocobHOCTD OIIK-5 -T€OPHIO OCHOBHBIX | -TIPUMEHSATH TeOpe- | -OCHOBHBIMH ~ METO-

NPUMEHSITh 3HA-
HUs €CTECTBEH-
HOHAYYHbBIX
TUCLIUATIIINH  [JIst
OpraHU3aIHH
TOPrOBO-
TEXHOJIOrnYe-
CKHX MPOIECCOB
u olecrneueHust
KauecTBa U Oe3-
OMACHOCTH  I1O-
TPeOUTETHCKUX
TOBapOB

pas3fenoB XHMHHU B CO-
OTBETCTBUHM C JAHHOU
MIPOrpamMoi;

- NPOsIBJIEHHE TEOpPETHU-
YeCKUX 3aKOHOMEpHO-
CTell B pacTBopax IH-
IIEBbIX U HEIMHUINEBbIX
KOMITIOHEHTOB (B T'OMO-
T€HHBIX W TeTepO TeH-
HBIX CHCTEMAX),
-OCHOBHBIE TIOHSTHS H
ompeneneHus B 00Ja-
CTH AHAJIMTUYECKON
XUMHH, XUM.aHAJIH34,
XUMHYECKUX METOJOB,
a TakxXe CBEIEeHUs O
CTaTHCTUYECKOW 00pa-

OoTke SKCIIEPUMEH-
TaJIbHBIX MNAHHBIX, OC-
HOBHBIX OJIOKEHNIN

[0 TEXHUKE 0e30MacHo-
CTHu

THYECKHE 3HAHUS 110
XHUMHYECKOU CBSI3U U
CTPOEHHUIO MOJIEKYJI
K KOMITOHEHTaM
MUIIEBbIX K HEIU-
IE€BBLIX CUCTEM,
-pacCUUTBHIBATD BaXK-
HelIlnue XapakTepu-
CTHKU PacTBOPOB
(xoHuentpammo, pH
PacTBOpPOB BJIEKTPO-
JIUTOB, KOHCTaHTHI
JHUCCOLHALIUN 51
TUIPOJTU3a U JIp.);
-UCIO/Jb30BaTh 3Ha-
HHUS II0 CBOICTBAM
BELIECTB U PaCTBO-
POB B 3KCIIEPTHU3E
MUIIEBbIX K HEIHU-
IE€BBLIX CUCTEM,
-pelmaTh TpaKTUde-
CKHE 3aJa4u U Tpu-
MEHSATH TMOJYYEHHBIC
3HaHUS B MOpPOLECCE
WU3Y4YEHUS CIIelHU-
aJIbHBIX JUCILIHILINH.
-HCIIOJIb30BAThL  Me-
TOOBI XUMHYECKOU
uaeHTHUKAITUH
BELIECTB, MpaBHIA
orbopa cpenHen
npoObI

JaMH  TEXHUYECKOU
0e301acHOCTH.

- CaMOCTOSITEIbHON
paboTel B XHMHYe-
CKO#l aboparopum,
MPOBEICHUST  XHM.
aHaM3a s
MOCJIEAYIOWETr0  €ro
UCTIOJIb30BAHUST TIPH
KOHTPOJIE KadecTBa
NOTPEOUTENTBCKUX
TOBApOB;

- CaMOCTOSITEIbHON
paboTel B XHMHYe-
CKOHl aboparopuw,
MPOBEICHUST  XHM.
aHaIM3a s
MOCJIEAYIOIEr0  €ro
UCTIOJIb30BAHUST TIPH
KOHTPOJIE KadecTBa
nOTPEOUTENTBCKUX
TOBapOB




4.PacnpefeneHne TPYA0eMKOCTI AUCUMMINHBI MO BUAAM 3aHSTUIA

Tabnuua 2 - PacnpegeneHune TpyL0eMKOCTU AUCLUNANHBI MO BAULAM 3aHATUIA, peanun3sy-
emMoin no yyebHOMY nnaHy HanpasneHus nogrotosku 38.03.07 «ToBapoBefeHVE» A1
OYHOW (hopMbl 06Yy4YeHMs, YacoB

Bupg 3aHaTuMIA dopma 06y4yeHuns - 04Has
1 cemecTp
1 AyAUTOpHbLIe 3aHATUSA, BCEro, 4acoB 58
B TOM yuUcne: 16
1.1. lekunu
1.2. NabopaTopHble paboTbl 42
1.3. MpakTnyeckne (CeMUHapPCKKe) 3aHATUA
2. CamocTosATeNbHaa paboTta, 4acoB 86
B TOM 4ucne: -

2.1. Kypcosoii npoekT (KI), kypcoBas pa6oTa (KP)
2.2. PacyeTHo-rpathuyeckoe 3agaHue (PIP) -

2.3. CamoCTOATeNbHOE U3YyYeHWe pa3fesoB 29
2.4. Tekyuwiasa camonoAroToBka 30
2.5. MoparotoBka 1 cfava 3ayeTta (3K3aMeHa) 27
Bcero vacos (cTp. 1+ cTp. 2) 144
O6uasa TpyA0EMKOCTb, 3a4eTHbIX eAuUHNL] 4
dopma NPoOMeXyTOYHON aTTecTaumm C)

*  ®opMbl NPOMEXYTOUHOI aTTecTaumn: 3a4eT (3), ak3ameH (I).

5. TemaTnyecKunin nnax N3ydeHnda gncunninHbl

N3yyeHne AUCUMNANHBE «XUMUS» BefleTCcAa Ha feKumsx u 1abopaTtopHbIX
3aHATUAX, TeMaTUYeCKU NnaH U3yvyeHus AUCUMNANHBL NS OYHOM (HOpMbl 00yYeHUs
npeacTtaBneH B Tabnuue 3. TeKYLWWA KOHTPOMb CaMOCTOATE/IbHOM MOArOTOBKM
CTYLEHTOB OCYLIECTB/SAETCA B BWAE: 3alWMTbl flabopaTtopHbiX paboTt (JIP), pelwieHus
3afa4 M BbIMOMIHEHMSA WHAMBUAYaNIbHbLIX 3afaHuii (L3), ayauUTOPHON KOHTPONbHOM
paboTtel (AKP); nogrotoBkn un 3awumtbl pedepatos (P); TectuposaHus (T). Bwug,
KOHTPO/Ib BbIMOMIHEHUSA U MeToAMYecKoe obecneveHne CPC npeacTasfieHbl B Tabnuue
4,

Tabnuua 3 - TemaTWYecKUid NnaH W3y4YeHWUs AUCLMNAUHBLI MO y4YebHOMY nnaHy
HanpaBneHns noaroToBku 38.03.07 «ToBapoBeAeHVe» [/ OYHOW (HOPMbl 06yueHMs,
YacoB

HanmeHoBaHue N3yyaemble O6bem yacos dopma
TeMbl BOMPOCbI o ﬁll TeKy-
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1. OCHOBHbIE NO- [MpocTbie N CNOXHbIe BellecTsa. EAMHULbLI KONnYe- 6 a3

HATNA N 3aKOHbI CTBa BelwlecTBa: MO/lb, XMMWYECKNIA 3KBUBaNeHT. Oc-
XNMNn HOBHbI€ 3aKOHblI XUMUNN.



2.OCHOBHbIE
KJIACChI HEOpTa-
HUYECKHUX COEIH-
HEHUH

OKCI/II[bI, OCHOBAaHUsA, KUCJIOTBI, COJIM: KJ'IaCCI/I(I)I/IKaL[I/ISIJ
METOAbI MOJYYCHUA, XUMUYICCKUE CBOMCTBA.

A3, JIP

3.Ctpoenue Be-
IeCTBa

KBaHTOBO-MexaHn4eCcKast MOAENb CTPOCHUS aTOMa.
Ilepuoanueckuii 3axon JI. M. Menaeneesa u nepuoau-
4yeckasl CUcTeMa 3J1eMeHTOB. lIpuunna nepuognyHocTH
WU3MEHEHUs] CBOMCTB 3JIEMEHTOB HA OCHOBAHUU JJaH-
HBIX O CTPOEHHH 3JIEKTPOHHBIX 000JI0UEK aTOMOB.
XuMHuueckas CBA3b. KBAHTOBO-MEXAHUYECKHUE NPEeI-
CTaBJIEHUS O BO3MOXXHOCTH BO3HUKHOBEHUS XUMHYE-
CKOM CBSI3U MEXAY aTOMaMU; XapaKTEPUCTUKU XUMU-
YECKOU CBS3U: JUIMHA CBSI3U, SHEPI'Us CBSA3H, BAJICHT-
HBI yrOJl, OCHOBHBIE MOJIOKEHHSI METO/1a BaJIEHTHBIX
ceszeit (BC).

KosanenTtHas cBs3b. CBONCTBA KOBAJEHTHOI CBSI3U.
HoHHas cBsi3b Kak KpaliHUM Cily4ail MOJIsIPHON KOBa-
JIEHTHOH CBSI3U.

U3,T

4 PacTtBOpBI

OO01mast xapakTepuCcTHKa PACTBOPOB M UX Kjaccuprka-
s CriocoObl BRIPAKEHHSI KOJTMYECTBEHHOTO COCTaBa
pPacTBOpPOB.

I'mnpatnas teopus 1. 1. Menneneesa.

BonHble pacTBOpPBI 3JIEKTPOIUTOB. DJIEKTPOJIUTHYE-
CKas auccouuanysi. 3aBUCUMOCTb HaIlpaBJIeHUsS AKC-
COLIMALIUYU OT XapakTepa XUMHUYECKHX CBA3€H B MoJie-
KyJIax 3JEKTPOJUTOB. MeXaHU3M JUCCOLMALINH DJIeK-
TPOJIUTOB C MOHHBIMH U MOJISIPHBIMHI KOBAJEHTHBIMH
CBSA3SIMU.

Teopust kucnor u ocHoBanuii. CHiIbHBIE U ClTa0bIe
snexTpoautsl. CTeneHp auccounanuu. Juccounarnuys
KHCJIOT, OCHOBAHHH, aM()OTEPHBIX 3JIEKTPOIUTOB U
coneir. OOpaTUMOCTD U CTYNEHYATas! TUCCOLIUALIHS
cnabpIx snekTpoanToB. KoHCTaHTa qucconuauny cia-
ObIX 3seKTpoaUTOB. CMEleHne paBHOBECHS TUCCOLIU-
allfM B PaCTBOPAX 3JIEKTPOIUTOB. 3aKOH pa30aBieHHs
Ocsanbpa.

DnekTponuTrieckas auccounanus Boasl. MoHHOe
npousBeneHue Boabl. BogoponHbiii mokasarens (pH).
I'upponus coneil. Pa3nuyHble ciydau rupoans3a co-
Jeil.

JIP, U3,

5. OKUCIUTENBHO-
BOCCTAaHOBUTEb-
HbIE pPEaKINH

CyIIHOCTb OKHCIUTENBbHO-BOCCTAHOBUTEIBHBIX peak-
Ui, THUIBI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEaK-
uui. BiusHue cpeapl Ha MPOTEKaHUE OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUH.

JIP, U3

2

6.KomiuiekcHbie
coeqUHEeHUs

KoopaunnanmonHnas teopust Bepuepa. Komriekcoo0-
pa3oBarenb, JIUTaH/bl, KOOPAUHALMOHHOE YUCIIO KOM-
ruiekcooOpasoBaTens. BHEUTHsIsI 1 BHYTpeHH:s cpephlL.
Knaccupukauns 1 HOMEHKJIATypa KOMIUIEKCHBIX CO-
eauHeHui. lleppuynas U BTOpUYHAs JUCCOLUALIUS
KOMIUIEKCHBIX COeIUHEeHNI. KOHCTaHnTa HECTONKOCTH
KOMILIEKCHOI'O MOHA

JIP, U3

2

7.OCHOBHEIE 3a-

OcHoBHbIE IOHATHS (cHcTeMa, (asza, TePMOAMHAMUYE-

JIP, U3

2
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KOHBI TCPMOAH-
HaMHKN

CKHe mapaMeTpsbl, QYHKIIH COCTOSIHUS, CAMOIIPOH3-
BOJIbHBIE 1 HECAMOIIPOHN3BOJIbHBIE TIPOLIECCHI).
[TepBbIit 3aKOH TEPMOIUHAMUKH, €r0 pasTudHbIe Gop-
MYJIMPOBKH, MaTEMaTHUECKOE BbIPaXKEHUE 3aKOHA.
Tepmoxumust. TeroBblie 3P EKTH F3K30TEPMHUECKUX
U 3HJI0TepMUYecKuX peakiuii. 3akoH ['ecca u ero
CJIEZICTBUS.

BTopoii 3ak0H TepMOAMHAMHUKH, €ro pa3indHbie Gop-
MyJUPOBKH. MaTeMaTiueckoe BblpakeHHe 3aKOHa.
DHTponus U TEpPMOAMHAMUYECKAs BEPOSTHOCTb CU-
CTeMbl, ypaBHeHHEe bonbLiMaHa.

Oueprust [ ub60ca (n300apHO-U30TEPMUIECK U TOTEH-
ruan). M3MeHeHne nmoTeHInana Kak XapakTepUCTHKA
paboTOCIOCOOHOCTH CUCTEMBI.

8. Xumnueckas
KWHETHUKA U KaTa-
3. XUMHUYECKOe
paBHOBECHE

CKOpoCTh XUMUYECKOH PEaKIIUK U METOJIbI €€ PETyJIn-
poBaHus. PaKTOPBHI, BAUSAIOLINE HA CKOPOCTb XUMUYE-
CKOM peaKLnu.

XuMHu4yeckoe paBHOBecHe. DaKTOpPBI, BIUAIOLINE HA
cMemenue pasHosecus. Ipunnun Jle Hlatense.

JIP, U3

2

9 Komnoununie
CHUCTEMBI

I'ereporenHble AuCHiepCHbIE CUCTEMBI. 3HAYEHHE STUX
CUCTEM B NIPOU3BOJICTBE MIPOJOBOJILCTBEHHBIX U He-
MIPOAOBOJILCTBEHHBIX TOBApPOB. OCHOBHbBIE OHATHUS
IOUCTIEPCHBIX CHCTEM: TUCTepCcHast dasa, TUCTIEPCHOH-
Has cpefa, CTeNeHb TUCIIEPCHOCTH U yIeNnbHas Mo-
BepxHOCTh. Kitaccuukanus reTeporeHHbIX Aucrepc-
HBIX CHCTEM [0 pa3Mepy 4acTHUll, arperaTHOMY COCTO-
STHUIO (a3bl U CPebl, B3ANMOACHCTBUIO My (pa3oi
Y KUAKON TUCIIEPCUOHHON CPENO, O B3auMOIE-
CTBHUIO MEXJy 4YacTHL[aMH cucTeMbl. CHCTEMBI C KU-
KOH ¥ ra3000pa3HO TUCTIEPCUOHHON CPeoii: 30011,
CYCII€H3UH, SMYJIbCUH, NTEHBI, MACThL.

Mertonb! NOTy4YeHUs! KOJUIOUAHBIX CUCTEM: AUCIIEPTH-
poBaHue, nenTusauus U kouaeHcanus. CTpoeHue Mu-
LIeJUTbl. 3aBUCUMOCTb COCTaBa MULIEJIBI OT YCIOBUMN
MOJIy4eHUs] KOJJIOUTHOTO pacTBOpa.

OnTuyeckue CBONCTBA B AUCIIEPCHBIX CUCTEMAX: CBe-
Topaccesiue (onanecuenuus), Gayopecuenuns. Mo-
JIEKYyJIIPHO-KMHETUYECKUE CBONCTBA KOJUIOMIHBIX CHU-
creMm: muddys3us, TUATU3 U OCMOC.
DNeKTPOKUHETUIECKHE SIBICHUS (3aekTpodopes u
3JIEKTPOOCMOC) U UX MPAKTUIECKOE MPUMEHEHHE.

Y CTONYMBOCTD TUCIEPCHBIX CUCTEM.

JIP, U3

2

10 ITosepxHocTH
bI¢ SIBJICHUS U af-
copbuwmst. Kosuo-
unueie ITAB

Dusnueckas u xumudeckas agcop6ouus. [TopepxHocT-
Ho-akTuBHbBIE BewecTa (IIAB) u nHakTHBHBIE Bele-
ctBa. Cpoiictea [IAB. Crpoenue moneky:n ITAB u ux
ancopOLMOHHBIX clioeB. Y paBHeHHe ancopOumu [ noo-
ca. [ToBepxHocTHas akTrBHOCTD. [IpaBuno Tpaybe.
Knaccupukauus u npakTuyeckoe 3Ha4eHUe KOJUIOH/I-
Hbix [TAB. Konnonnasie [TAB kak ctabunmisaTopsl
(3MyJIBraTOpBI) T€TEPOreHHBIX MUIIEBLIX 1 HEMHUIIe-
BBIX CHCTEM.

11 KauectBeHHBI

AHanuTnyeckast XUMMUs, KaK HayKa O METOAAX XUMU-

JP.T, P
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U XUMHYECKUN
aHaIu3

YeCKO20 aHa3A, OTIPEACIICHHS] COCTABa U CTPYKTYPhI
XUMHYECKUX cucTeM. KauecTBeHHbBIN XUMHUYECKUH
aHaU3. AHAJTUTHYECKUE XUMHYECKUE peakiu. AHa-
numuyeckuii cuenan. TpeOoBaHUS K aHATUTUIECKUM
pEeaKLUsIM.

12 KomunuectBeHH
BbIll XUMUYECKUIN
aHajau3

TurpuMeTpudeCKuil aHaan3, OCHOBHbBIE MMOHITHUS U
omnpeneseHus. TUTpOBaHME, €r0 BUABL: IPsIMOE, 00-
patHoe, 3amectutenbHoe. OCOOEHHOCTH TPUMEHEHHSI.
KucnorHo-ocHOBHOE TUTpOBaHue. ALMIUMETpHYe-
CKO€, aJIKaJIUMEeTPUIeCKOoe TUTpoBaHue. KuciorHo-
OCHOBHBIE€ HHJIUKATOPBL

Mertonsl peAOKCUMETPUH: IEPMAHTAHATOMETPUS,
XPOMAaTOMETPHUs, HOAUMETPHS U JIP.
KomniexkcoHoMeTpuueckoe TUTPOBAHUE.
I'paBUMeTpHUECKUIT aHATIN3

10

JP, T

13. Teopust xumu-
Y4ECKOro CTpoe-
HUsA. OCHOBBI
CTEPEOXUMUHU.
Tunel oprannye-
CKMX pEaKLHil

XHUMHUECKOE CTPOCHUE OPraHUYEeCKUX COCTUHEHNN
KaK IPUPOAA U MOCIEAOBATEIBHOCTD CBsI3€H aTOMOB B
monekyiie (A.M. Bytnepos). CTpyKTypHbIE OHATHS:
YTIEPOIHBIN CKENET, pagukal, (PyHKIHOHAIbHAS
rpynna. M3omepus.

OcHOBBI  KJTaCCH(PUKAIIMA OPTraHUYECKUX COEUHEe-
HUH 110 yIIIePOIHOMY CKeJIeTy U (PYHKIIMOHAIbHBIM
rpynnaM. I'oMonorus ¥ roMoJIOTHYECKUE Psiibl B
opraHn4yeckod xumuu. lIpuHUUMIBI cucTemMaTh4e-
ckoit HomeHknaTypel MIOITAK.

CoBpemMenHas kiaccupuKaLus OPraHUIECKUX pPeak-
LU 110 pe3yJbTaTy, Coco0y pa3pbiBa KOBAJIEHTHON
CBSI3U U TUITY aTAKYIOLIErO peareHTa

HBJJ-‘[Pj
AKP

14.OcHOBHBIE
KJIACChI OpPTaHU-
YECKUX COerHe-
HUH

VYraeBonopoabl: MpeaebHble YIIIeBOAOPOAbL, Hempe-
ACIIbHBIC (BTI/IJ'IGHOBbIe, ALICTUJICHOBBIC, TUCHOBLIC,
apOMaTHUYECKHE).

Kucnoponoconep:kaiine CoeJMHEHHsI: CIUPTHI U (e-
HOJIBIL, aJIbACTHbI U KETOHBI, Kap6OHOBbIe KHUCJIOTHBI U
HX TIPOU3BOJHBIC.

A3oTocoaepIKaIIe COSIUHECHUS.

Yrnesoasl (Caxapa)

AMI/IHOKI/ICJ'IOTBI, nenTuabl U 66.]'IKI/I

HBJJ-‘[Pj
AKP

15.PactBOpHI BBI-
COKOMOJIEKYJISIP-
HBIX COSIMHEHUI
(BMC).

Knaccudpuxanmss BMC. @uzndeckoe cocrossare BMC.
PactBoprl BMC kak uCTHHHBIE, TEPMOJUHAMUYECKH
YCTOMYHBBIE CUCTEMBI. TepMOANHAMHUKA PACTBOPEHUS
BMC. Habyxanne BMC. Ponb nponecca HabyxaHus
npu 00paboTKe M XPaHEHUH MUIIEBbIX 1 HEMHIIEBbIX
MaTepuasoB. PacTBOpBI MOJIUAJIEKTPOJUTOB. 3aBUCH-
MOCTb ONTHYECKUX U PEOJIOTHYECKUX CBOICTB pacTBO-
POB NMONIMBJIEKTPOIUTOB OT pH cpenbl.

IloaroroBka k 3k3amMeHy

27

Bcero

16

42

86

*DopMbI TEKYIIEr0 KOHTPOJIS: tabopatopHas padbota (JIP), nomarnnee 3ananue ([3); pedepar (P);

tectuposanue (T), uanueunyansHoe 3ananue (U3); aynuropHast koHTpoibHas padora (AKP).




Tabnuna 4 — Bua, KOHTPOJIb BBITIOJIHEHUS U MeToamYeckoe ooecneueHue CPC

Ne | Bug CPC Komu- | Kontponb MeTonuueckoe

i/ YeCTBO | BBITIOJIHEHUSI | oDecrieueHue

i 9acoOB

1. | Iloaroroska k J1abOpaTOpHBIM 1 3amura HosObiu C.A., OcTBanba
3aHATUAM «OCHOBHBIE KJIACCHI I'B. Xumus. Yacts 1.
HEOPraHUYEeCKUX COeMHEHUN» U OOurast xumust: yueOHO-
oopmenue paboThl METOAuYecKoe ocobne. —

2. | [loaroroBka k 1abopaTopHOMY 1 3ammura Bapnayn: PUO AT'AY,
3aHATHIO « DJIEKTPOHHAs CTPYKTypa 2013.-120c.
aTOMOB U OTHOATOMHBIX HOHOBY U
oopmenue paboThl Hosobim C.A., OctBanba

3. | [HoaroroBka K 1ab0OpaTOPHOMY 1 3amura I'B., Xumus. Yacts 3.
3aHATHIO « KMHETHKA XUMIYECKUX duznueckas u
peakuuii» u opopmieHue paboTsl KOJUTOMJTHAS. XUMUSI

4. | Ilonrotoeka K 1abOpaTOpPHOMY 1 3amura [Tekct]: yaebHo-
3ansaThiO «lIpurorosnenune pacTBOpPOB METONMYECKOE MOCOodue. -
3aJaHHOW KOHLUEHTPaLUW» U bapnayn: HUsn - BO
oopmieHne paboThl AT'AY, 2012. - 122 c.

5. | Ilogroroeka k 1a00paTOpHOMY 1 3ammura
3aHATHIO « CBOHCTBA BOIHBIX
PacTBOPOB HJIEKTPOIUTOBY U
oopmenue paboThl

6. | [lonroroska k nabopaTopHOMY 1
3aHATUIO «I ' Mmaponus conen» u
oopmenue paboThl

7. | Honroroska k 1aboparopHOMY 1 3ammura
3aHATHI0 KOKUCIUTEBHO-

BOCCTAHOBUTEJIbHBIC PEAKLIUN» U
oopmenne paboThl

8. | Ilogroroeka k 1adopaToOpHOMY 1 3ammura
3aHATHIO « KOMIUIEKCHBIE COEAMHEHUS
u oopmiieHre paboThI

9. | lloproroska k nabopaTopHOMY 1 3ammura HosOpmu C.A., OcTBasba
3aasTuro «llosroroska I'B., HeBunckas
K 1a00paTOPHOMY 3aHSATHUIO H.A Xumusi. Yacts 2.
«OrmpeneneHue >KeCTKOCTH BOABD U AHanuTHYecKask XUMHUS
oopmenue paboThl [Tekcr]: yuebHo-

10. | IlonroroBka k 1abopaTropHOMY 1 3ammura METOIUYECKOe Mocodue
3aHATUIO «XapaKTepHBbIE bapnayn: Hsp - Bo
aHANIUTUYECKUE peakliui aHUOHOBY U AT'AY, 2011. - 68c.
oopmenue paboThl

11. | IloaroroBka K 1abOpaToOpHOMY 1 3ammura
3aHATUIO «XapaKkTepHBbIE
AHATMTHYECKHE PEAKIINN KATHOHOBY» U
oopmenue paboThl

12. | TloaroroBka k 1abOpaTOpHOMY 3aHs- 1 3amuTa

turo «Onpenenenye coaep>kaHus rua-
POKCHA HATPHUS B PACTBOPE METOIOM




KHUCJIOTHO-OCHOBHOTO TUTPOBAHUS» U
oopmiierne padoThI

13. | IloaroroBka k J1aOOpPaTOPHOMY 3aHsI- 1 3amuTa
Tuio «OnpeneneHye KUCIOTHOCTH B
MéEne METOJIOM KHCJIOTHO-OCHOBHOI'O
TUTPOBAHMSD U OpopMIIeHHE PaOOTHI
14. | IlonroroBka k 1abOpPaTOPHOMY 3aHSI- 1 3ammura
o «OnpenenexHue coaep>kaHus xene-
3a (III) B pacTBOpE METOIOM XPOMATO-
MeTpU» 1 opopmiieHre padoThl
15. | TloaroroBka K 1aOOpPaTOPHOMY 3aHs- 1 3amuTa
o «Onpenenenue coaepkaHus xene-
3a (III) B pacTBOpE METOOM IIEpMaHTa-
HATOMETPUI» U oopMIIeHHE pabOTHI
16. | IloaroroBka K 1aOOpPaTOPHOMY 3aHs- 1 3amura
Tuio «OnpenenexHne )KecTKOCTH BOJIbI
METOZIOM KOMITJIEKCOHOMETPUN» U
oopmiienne padoThl
17. | IloaroroBka K J1aOOpaTOpHOMY 3aHs- 1 3amuTa
tuio «OnpeneneHre KpUCTAIN3ALU-
OHHOM BOJIbI B KPUCTAJJIOTHPATE
cynbdaTta Menu» u opopmierne pado-
ThI
18. | IloaroroBka k 1aOOPaTOPHOMY 3aHs- 1 3amura HosObmu C.A., OcTBanba
TH0 «CBOMCTBA KOJIJIOUHBIX PacTBO- I'B., Xumus. Yacrs 3.
poB» u opopmienne paboTel dusnyeckas u
KOJUTOMJTHAS. XUMHUSI
[Tekcr]: yuebHo-
METOIMYECKOe TIOco0He. -
bapnayn: HU3n - BO
AT'AY, 2012. - 122 c.
19. | IloaroroBka k 1aOOpPaTOPHOMY 3aHs- 1 3amuTa
THI0 KOCHOBHBIE KJ1aCChl OPraHUYECKUX
COEAMHEHUI 1 0popMIIeHHE PAOOTHI
20. | BemosHeHHe AOMAIIHUX 3aJaHUN 11 3amuTa OcHoBHas 1
JOTIOJIHUTETIbHAS
JuTepaTypa
CamocrosiTenbHOE U3yUeHHe pas3aenos | 29 3amura OcHoBHas u
21 pedeparoB JIOTIOJIHUTENbHAS
auTepaTypa
ITonroroBka sk3aMeHy 27 3K3aMEH QOcHOBHas U
22 JNOIOJIHUTEIIbHAS
JuTepaTypa
Hroro 86
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6.06pa3oBaTe/ibHble TEXHONOTNM

Mo gucuunnnHe «XUMusi» yaenbHblid BEC 3aHATUIA, MPOBOAUMbIX B MHTEPAKTVB-
HbIX (hOpMax, B COOTBETCTBUM C AaHHOI NporpammMoli cocTaBnseT 31 NpoLeHT.

Tabnuua 4 - AKTVBHblE U UHTEPAKTUBHbIE (DOPMbl MPOBEAEHUS 3aHATUA, UCMNONb3ye-
Mble Ha ayAUTOPHbLIX 3aHATUAX MO Y4eOHOMY MnaHy HanpasfieHusa nogrotosku 38.03.07
«ToBapoBefieHMe» AN O4HOM POPMbI 06YUEeHUS

CemecTtp Bwup3aHa- Vicnonb3yemblie aKTUBHbIE Y MHTEPAKTUBHbIE (DOPMbI NpoBegeHna  Konu-

™A 3aHATUNI 4yecTBO
yacos*
1ce- Nekuwua - Bu3yanusaumns ¢ NPUMeHeHNeM MynbTUMEAUAHbBIX TeX-
MecTp n Honorui. CuctematTusaumns v BblgeneHne Hanbonee CyLecTBeH-
HbIX 3/1EMEHTOB MHOPMaL K. 2
n3 PaboTa B Masibix rpynnax (4 - 6 4es0BeK) - BO3MOXXHOCTb BCEM

CTyJeHTaM NpakTUKOBaTb HaBbIKW COTPYAHUYECTBA, MEX/INY-
HOCTHOTO 00LLEeHNA: YMeHMe aKTUBHO C/yLllaTh, BblpabaTbiBaTh
obLiee MHeHWe, pa3peLlarb BO3HUKAKOLWLME pasHoriacus, 4tobol
OTBETUTb Ha NMOCTaB/NEHHbIe BOMPOCHI U PELINTb Tpebyemble 3a-
Jaun. 12
n3 Pa3bop KOHKPeTHbIX CUTYyaunii (KeicoB) - BbisiBIEHWE, 0TO60OP U
peweHne npobaem; paboTta c UH(pOpMaL el - OCMbIC/IEHNE 3Ha-
YeHUs feTanel, ONUCaHHbIX B CUTyaLuun; aHain3 U CUHTE3 UH-
(hopmaumy 1 aprymeHToB; paboTta c NpeanosioKeHUAMN U 3aKt0-
YEHUAMM; OLeHKa anbTepHATUB; NPUHATUE PELUEHWNIA; cyLlaHme
M NOHUMaHWe ApYrux nofei. PeweHne Keilca MOXeT NPOUCXO-
OUTb Kak MHAUBUAYaNbHO, TakK U B COCTaBe rpynnbl. 4

NToro 18
B OAHOM ayMTOPHOM 3aHATUMU MOTYT COYeTaTbCA pasNnyHble (JOPMbI MPOBEAEHMNS 3aHATUIA.

7. XapaKTepucTuka (hoH/0B OLLEHOUHbIX CPEACTB AN1S1 TEKYLLLEr0 KOHTPONS ycne-
BAEMOCTW M NMPOMEXYTOUYHOI aTTecTaumm

7.1 XapaKTepI/ICTVIKa OLUEHOYHbIX CPpeacTB AJid TEKYLWENo KOHTPOJIA yCNeBAaeMoO-
CTn

7.1.1. IpoBefeHVe TeCTUPOBAHNA NO TeMaM NEKLMOHHOI0 Kypca

TecT (aHrn. test - ncnblTaHWe, UccnefoBaHNe) - CNUCOK KPaTKUX BOMPOCOB, Tpe-
OYHOLWMX OHO3HAYHbIX UM KOHKPETHbIX (B 3aBMCMMOCTM OT BMa BOrpoca) OTBETOB,
MOKa3blBaKOLWMNX YPOBEHb 3HAHWIA TECTMPYEMOro. TecCTbl MPOBOAATCA B MUCbMEHHOW
(hopme 1 MOryT 6bITb ABYX BMAOB:

a) C BapMaHTaMun OTBETOB;

6) 6e3 BapnaHTOB OTBETOB.

1



TecTupoBaHue 3HAHUI NPOBOAUTCSA B TEYEHHUE BCETO CEMECTPA C ONPENETIEHHON
MEPUOJNYHOCTHIO TI0 U3YUYEHHBIM TEMATUYECKUM LIUKIIAM.

TecTupoBaHWe 3HAHWI CTYAEHTOB MPOBOAMTCS Mo moarpynmnam (12 —13 weno-
BEK). Bonpockl TecTa B pa3HbIX MOArpyMnax He NOBTOPstoTCA. OOmuii cnimcok BOMpo-
COB TECTUPOBAHUS YTBEPKAACTCS PelIeHUEM Kadeapbl BMECTE ¢ YUeOHOM MpOrpaMMOi.

OmuH TecT coaepkuT 12 BONpPOCOB, BPEMsI OTBETOB HA KOTOPBIE cocTaBuseT 20 —
30 MuH.

Kaxxplii BONpoOC OLEHUBAETCs O ABYXOALIBHON HIKAJIE:

2,0 6anna — abCOJIFOTHO MPABUJILHBIN OTBET;

- 1,5 6anna — OTBET CONEPKUT HE3HAYATEIBHYIO MMOTPELUIHOCTD;

- 1,0 6ann — HamoNOBHHY NMPABUIIBHBINA OTBET;

- 0,5 GannoB — OTBET COACPKUT HE3HAUMTENBHBIE BJIEMEHTHI TPABUJIBHOTO
OTBETA.

MakcuMaabHO-BO3MOKHAs cyMMa OalJIOB 1O UTOraM OJHOTO TECTUPOBAHUS CO-
cTaByisieT 24 Gajiyla, MUHUMAIBHO JOMYyCTUMAas cymma OajioB, CBUAETENBCTBYIOMIAS 00
VAOBJIIETBOPUTEIIBHOM YPOBHE OCBOCHHS TECTUPYEMBIM JAHHOTO TEMATUYECKOTO LIHUKIIA,
coctapysieT 15 6ammoB. CTyJeHT, HE HAOpaBIIMA B pe3yJibTare TeCTUpoBaHus 15 Oai-
JIOB, CUMTACTCS HE OCBOMBIIMM JAHHBIA TEMAaTHYECKUN LUK M JODKEH IPONTH II0-
BTOPHOE TECTUPOBAHHUE.

7.1.2.Hanucanue pedeparoB 1o OTAJIbHBIM TEMaM Kypca

Pedepar (P) npeacrapnsieT coO0i AOKIAA HA ONMPENCICHHYIO TEMY, BKIIOYAIO-
i 0030p COOTBETCTBYIOIIUX JTUTEPATYPHBIX KCTOUHUKOB.

Hanucanue pedepara npakTukyeTcsi B yueOHOM MpPOLIECCE By3a B LENISIX MTPUOO-
pETEHUs] CTYJEHTOM HEOOXOAMMO# MPOo(heCcCHOHANBHOM MOArOTOBKH, Pa3BUTUS yMe-
HUSl U HABBIKOB CAMOCTOSITEJIbHOTO HAYYHOTO MOUCKA: U3YUEHUS JTUTEPATYpPhl MO BbI-
OpaHHOH TeMe, aHan3a Pa3IMYHbIX UCTOYHMKOB W TOYEK 3pEHUs, 00OOIICHUS MaTe-
puasia, BbIJIEJICHUS TJIaBHOTO, POPMYJIUPOBAHUS BHIBOJIOB U T. II.

C nomoipro pedepaToB CTYAEHT TyOXke MOCTUracT HauOOoJIEE CIOKHBIE MPO-
OneMbl Kypca, YUUTCs JJAKOHMYHO M3j1araTh CBOM MBICIIM, MPABUJILHO 0GOPMIISAThH pa-
00Ty, OKJIaAbIBATh PE3YJIbTAThl CBOETO TPYIa.

[ToaroroBka pedeparoB cnocoOCTBYET 3aKPEIIEHUIO 3HAHUHN y OyIylIero cre-
UAJTICTA, PA3BUTUIO YMEHUS CAMOCTOSTEIbHO aHAIM3UPOBAaTh MHOTO0Opa3HbIE €CcTe-
CTBCHHOHAYYHBIC MTPOLIECCHI U SBJICHHUS, BECTU MOJIEMHUKY.

TpaauimoHHO, pedepar COAECPKUT B ceO€ CIEAYIOIINE YACTH:
1) [nan unm cogepaHue.

2) Beenenue.

3) OcHOBHasl 4acTh.

4) 3aKIIFOUCHUE WU BBIBOJIBI.

5) Cnucok UCMOIb30BaHHOM JIUTEPATYPHI

Tabmuuel, rpadguku, potorpaduu, pUCYHKH, TOMOTHUTEIBHbBIC CBEACHUS PEKO-
MEHAYETCs OPOPMUTH KaK MPUITOKEHUSI.

O6bem pedepara — oT 7 10 10 MAIIMHONMUCHBIX CTPAHMUIL.
12



Kpurepuu onieHku pedepara:
1. O0ocHOBaHME aKTyaJIbHOCTH TEMBI (BBeACHUE) - (1-5 Gasion).
2. JIOrn4HOCTh MOCTPOCHHS pabOThI, B3AMMOCBSA3b €€ YacTeid - (1-5 6aios)
3. PackpeiThe TeMBI (HOBU3HA MPUBEACHHBIX B padoTe naHHbIx) (1 - 5 6amios).
4. Ctunuctuka, opopmieHue padoTsl - (1-5 6anios).
5. Hanuuue BHIBOIOB, HOBM3HA LIMTUPYEMBIX JIUTEPATYPHBIX UCTOYHUKOB - (1-5
OaJiyIoR).
HUTOI'O:
20-25 06anioB - OLEHKA "OTJIMYHO"
15-19 Ganna - oueHka "Xopoiio"
10-14 Ganna - oueHka "y10BJIECTBOPUTEILHO"

7.1.3. AyauTopHasi KOHTPOJbHasi padoTa

AynutopHas KoHTpoJsibHas padota (AKP) - cpeacTBo mpoBEpKM YMEHHIA pUMeE-
HATbH TIOJIYYCHHBIC 3HAHUS JUIsl PELICHUS 3a4a4 ONPEAEICHHOTO TUIIA TI0 TEME WA Pa3-
neny. Kaxaplii BApHAHT KOHTPOJIbHOM paboThl CONEPKUT MATh CPEAHUX MO TPYAHOCTH
BOMPOCOB, 3a7a4 WM 3aJaHuii, TpeOyrommx Moucka 0OOCHOBAaHHOrO oTBeTa. KoH-
TPOJbHAS padoTa MOXKET 3aHMMATh 4YacTh WJIHM MOJIHOE y4eOHOE 3aHATHE C pazdopoM
MPaBUJIBHBIX PELICHUN HA CIEAYIOIIEM 3aHATHH.

Kaxxapiii mpaBuibHBINA OTBET OILICHUBACTCS B OAWH Oajll.

5 0aIoB — «OTIINYHON;

4 Sanna — «XOpoLIoYy,

3 bayna — «yAOBIETBOPUTEIBHOY,

2 Oaia 1 MEHEE — «HEYTOBJICTBOPUTEILHOY.

[To mucumruee « XuMus» peKoMeHayeTes nposeacHue apyx AKP:
Tema «PacTBopse - 1 cemecTp;
Tema «Opranuyeckas XuMus» - 2 CEMECTP.

7.1.4. lomaiuHee 3a1aHue

Jomainee 3aaanue ([3) mpeanonaraet u3ydeHUe CTYJCHTAMHU TEOPETUYECKOTO
MaTepuasa, MoAroTOBKY K JIEKIUsAM, 1a00paTOpHbBIM paboTaMm, MPaKTUUYECKUM U CEMU-
HAPCKUM 3aHATUSIM, O(POPMJICHUE KOHCTEKTOB JIEKIMI, HAMMCAHUE OTYETOB, PEIICHUE
3a1a4, paboTy B AJIEKTPOHHOW 00pa30BaTENIbHON Cpene W Ap. Ul MPUOOPETEHHS HO-
BBbIX TCOPETUUECKUX U (PAKTUUECCKUX 3HAHUH, TECOPETUUECKUX U MPAKTUYCCKUX YMEHUHA.

Peuienus nomaiHux 3agaHuii mpeCTaBsOTCS B MUCBMEHHOM popme.

OlleHKa, BBICTaBJIsEMas 3a AOMAIIHEE 3aJaHue, KBAIUTATUBHOIO TUMA - MO
HIKajie HAUMEHOBAHUM «3aYTEHOY / «HE 3aUTEHOY.

7.1.5. UnauBuayaibHOE 3aIaHUE

Wnmmeuayanehseie 3ananus (U3) — popma caMOCTOSITENBHONM ayAMTOPHON W BHE-
ayUTOPHOW paboTHl CTYACHTOB, HANpPAaBICHHAs Ha TPUOOPETEHNE HABBIKOB CAaMOCTOSI-
13



TENBHOU pabOTHI ¢ YUEOHOM JMTEpPATYpOd, MOATOTOBKU K JIAOOPATOPHBIM M MPAKTHYE-
CKUM 3aHSITUSM, K TPOMEKYTOYHOMY KOHTPOJIIO.

OneHka, BeICTaBiIsIeMasi 34 WHIUBUIYAIBHOE 3aJJaHUE, MOXKET ObITh KaK KBaJIUTa-
TUBHOIO TUMA (MO MIKaj€ HAMMEHOBAHHWMA «3a4TEHOY» / «HE 3aYTCHO» ), TAK U KBAHTHUTA-
TUBHOTO (C BBICTABJICHMEM OTMETKHU MO UIKAJE MOPSIAKA — «OTJIUYHOY», «XOPOLIO» W

T.J.).

7.1.6. JlabopaTtopHas paGora

JlaGoparopnasi padora (JIP) - npakTtuyeckas pabota CTyA€HTa MOJ PYKOBO/I-
CTBOM MPEMOAABATENS, CBA3aHHAS C UCIOJb30BAHUEM YUEOHOTO, HAYYHOTO WU MPOU3-
BOJCTBEHHOTO 000PYAOBaHUS (MPUOOPOB, YCTPOMCTB U JP.) C PUINUECKUM MOJCITUPO-
BAHMEM U MPOBEICHUEM SKCIIEPUMEHTOB, HAMPABJICHHAS B OCHOBHOM Ha MPUOOPETEHUE
HOBBIX (PaKMUYECKUX 3HAHUT U NPAKMUYECKUX YMEHUTI.

JlaGopaTopHble paGoThI O3BOJISIOT MPUOOPECTH CTYAEHTaAM YMEHUS PadOTaTh €
XUMUYECKMMH PeareHTaMu, Mocyaoi U mpubopamu, OCYUIECTBISATh XMMUUYECKUHA IKC-
NEPUMEHT.

[lepen BBIMOJIHEHUEM KaXKI0# JTaOopaTOpHOW pabOThl CTYJACHT CAMOCTOSITEIBHO
TOTOBUT OTYET, B KOTOPOM YKa3bIBAIOTCS 1IE7M PabOThI, X0A pabOThI, AA€TCS PUCYHOK U
OMKCAHUE YCTAHOBKH, 3arOTOBKK TaOJIMI] YMUCIICHHBIX PE3YJIBTATOB, MoAOUpacT Gopmy-
Jbl 7S OCNEAYIOUIMX BhIYMCICHUNA. Bo BpeMs ay AMTOPHOTO 3aHSATHUS CTYJEHTHI (PUK-
CUPYIOT MOJIyYEHHBIE PE3YJIbTAThI, MPOBOSIT HEOOXOAMMBIE PAaCUeThl U JACIAOT BBIBO-
JTBI.

3amuTa 0T4eTa NPOXOaUT B (JOpME TOKIANa CTYACHTA MO BBIOJHEHHONW padoTe
¥ OTBETOB Ha BOIMPOCHI MPENOIABATENS.

OTUeT He MOXKET OBITh MPUHSAT U MOJUIEKUT JOPAOOTKE B CITyUaE:

. OTCYTCTBUSI HEOOXOJMMBIX PA3/IENOB,
. OTCYTCTBHUSI HEOOXOAMMOTO rpapuyecKoro Marepmasa,
. HEKOPPEKTHOM 00pabOTKH pe3yabTaTOB M3MEPEHUM U T.I1.

OneHka, BeICTaBIIsieMas 3a jJadopaTopHyro padoTy, KBaJIWUTATUBHOIO TUMA - MO
1IKaj€ HAaMMEHOBAHUH «3aYTCHO» / «HE 3aUTCHOY.

7.2 Xapakrepucruka GOHA0B OLEHOYHBIX CPEACTB JIs IPOMEKYTOYHOM aTTecTa-
107071

CornacHo yuyeOHOMY TUiaHy (POPMOM MPOMEKYTOUHOM arTecTalvu MO JAUCIH-
TUTMHE « XUMHUSD» ABISETCS SK3aMEH.

OK3aMEHbI 10 AUCIUILTAHE MPECTEAYIOT 1Ieb OLEHUTh padoTy CTYACHTA 3a KyPC,
MOJTyUYEHHBIC TCOPETHUUECKUE 3HAHWS, MPOYHOCTh WX, PA3BUTHE TBOPYECKOTO MBIIIIC-
HUS, TPUOOPETECHNE HABBIKOB CAMOCTOSATEIBHON paboThl, yMEHHE CUHTE3UPOBATH TMOJTY-
YCHHBIC 3HAHUS W IPUMEHSATh UX K PEIICHUIO TPAKTHUYECCKUX 3a1a.
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OK3aMEHBI MPOBOAATCS MO OWJIeTaM B YCTHOW WM MUCBMEHHOM (popme. Dk3ame-
HALMOHHBII OUIIET CONEPIKUT 1BA TEOPETUUYECKUX BOMPOCA U OJJHO MPAKTUUYECKOE 3a/a-
HHUE.

8. YueOHo-MeToanueckoe odoecnevyeHne TUCIHMIIAHLI

8.1.bubaunorpaduyeckuii CIMCOK PEKOMEH1yeMbIX H3AaHHIi OCHOBHOM H JONOJIHU-
TeJIbHOMH Y4eOHOIi TuTepaTypbl

8. YueOHo-MeToanueckoe odoecnevyeHne TUCIHIIIAHLI

8.1.bubaunorpaduyeckuii CIMCOK PpEKOMEH1yeMbIX H3AaHHIi OCHOBHOM H JONOJIHHU-
TeJIbHOH Y4eOHOIi TuTepaTypbl

OcHOBHast muTeparypa

1. Tnuaka HJI. O0wmas xumus: ydyeOHoe nmocodue it By3os/ 'munaka HJL - M.:
KHOPYC, 2010-2011. - 752 c.

2. llutony M.K. Kypc aHanuTHUeckoil XWMHH: Y4YeOHWMK sl BY30B C-X
cnenuanbHoctel/ UK. LluroBuu. - 10-e uza., crep. - CI16.: Jlanb, 2009. - 496 c.

3. Kpyrmskos [1L.M. ®uzndeckas u kowiomaHas xumus: ydyeOHoe mocobue/ T1.M.
Kpyrsakos, T.H. XackoBa. - 2-¢ u3a., ucnp. - M.: Beicimas mwkoma, 2007. - 319 ¢

JlononHuUTENBHAS TATEPaTypa

1. JToObim C.A. XuMus: METOJAMYECKUE YKA3aHUS MO BHITIOJTHEHUIO KOHTPOJIBHBIX
pabot/ C.A. JloBObi. — bapuayin: U3a-so AI'AY, 2010. — 70c.

2. JoeObim C.A. Xumus: yueOHO-MeToauueckoe nocodue /C.A. JlosOsim, I'.B.
OctBanen, H. A. HeBunckas. — bapraym: M3n-so AI'AY, 2011-Y.2:
Anaymtuyeckas xumus. — 2011, — 68 c.

3. OctBanwa I'.B., JloBObim C. A. Xumus. Yacts 3. duznueckas u KOJIOUAHAS
XUMHS: ya4eOHO-MeToanueckoe nocodue. — bapnayn: PUO ATAY, 2012. —122 c.

4. JloBObin C.A., OctBansa ['.B. Xumus. Yacte 1. O0wmas xumus: yueOHO-
MeToanueckoe nocodue. — bapnayn: PUO AI'AY, 2013. — 120 c.

5. ITanosa E.B., JlosOwim C.A., OctBansg I'.B. Xumus. Hactes 5. Xumus
NOJUMEPOB: yueOHO-MeTomueckoe mocodue. — bapuayin: PUO AT'AY, 2013. —
48c.

6. JoObim C.A., OctBanea I'.B. Xumus. Hacts 6. OU3NKO-XUMHUYCCKUE METOIBI
aHaym3a: yueOHo-MeToanueckoe nocodue. — bapuayn: PUO AT'AY, 2014. — 64 c.
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8.2. MepeyeHb NPOrpaMMHbIX MPOAYKTOB, UCMONb3YEMbIX NPX NPOBeAeHNN pas-

NINYHBIX BUAOB 3aHATUI, NPOrPaMMHO-UH(OPMAaLNOHHbLIX MaTepuanoB (BUaeo-

(hMNbMbl, 06yYatoLLiMe NPOrpaMMbl, 3/IEKTPOHHbIE 6a3bl laHHbIX, 3/IEKTPOHHbIE
YyUYeOHUNKMN, 3N1eKTPOHHbIE TECTbI, My/IbTUMeMIiHbIe Pa3pPaboTKN 1 Np.)

1 http:/home.ptd.net/~swenger/ Copepxxutca 250 parMeHTOB MHMOpMaunmn no
XUMUK;

2. http://lwww.chemistry.memaster.ca/faculty/bader/aim  Twunbl  CcBA3e  MexXay
aToMamMu B Monekynax. [aetca npeAcTaBieHne 0 KBAHTOBOW MeXaHUKeE.

3. http://antoine.fsu.umd.edu/chem/senese/101/links.html  MpeacTtasneHsl  6a3sbl
[aHHbIX, COAepXaHue NeKuuin, NnabopaTopHbIX 3aHATUIR, AWCKYCCMM MO
npobnemam XuUMUK, HOBOCTW HayKW. PacckasblBaeTCAd O HayuHbIX MeTodax B
XUMUN N NCNOJb30BaHUN XUMUW B MOBCELHEBHOMN XMU3HW.

4. NeBueHkoB C. W., ®Pusnuyeckass n kKonnougHas Xuvmust: KOHCNEKT NeKUU.

http://www.physchem.chimfak.rsu.ru/Source/PCC /index.html.

www.fepo.ru

6. www.slovari.ua

o

9.MaTepmaano—TeXqueCKoe obecrieyeHue ONCLUUNTNJTUHBI

Peanusaums faHHOW yuebHOW AUCUUNANHBI OCYLLECTBASETCS C UCMOMb30BaHNEM
MaTepuanbHO-TEXHNYECKOV 6asbl, 06ecrneynBaroLLeli MpoBeaeHNe BCEX BUAOB YUEBHbIX
3aHATUIA 1 y4yeBHO-MCCNeaoBaTeNbCKOM paboThbl 06yvatoLMxcs, MpeayCMOTPEHHbIX
Nporpammoii y4e6HOW AWUCLMNINHBI U COOTBETCTBYIOLLEA AeACTBYHOLMM CaHUTAPHbIM
M NPOTMBONOXAPHbLIM MPaBuIaM U HOPMaM:

- NEKLMOHHbIE ayIMTOPUK, ayanToOpPUM AN NPOBEAEHNS NPAKTUYECKUX 3aHATUN,
OCHallLleHHble cpeacTBaMmM Ans MybTUMEANAHBIX NPe3eHTaLWiA,

- nabopaTopun AN NPoBeAeHUs NabopaTopHbIX PaboT, OCHaLLEHHbIE HE06X0aM-
MbIM 060pPYA0BaHNEM.
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MPNNOXEHUA

[MpunoxeHne Ne 1
K nporpamme AUCLUMINHbI
«XUMUS»

AHHOTaUMS ANCUUNINHBI «XUMUSA»

HanpasneHune nogrotosku 38.03.07 ToBapoBefeHue
Mporpamma noaroToBKW: NpUKNagHoi 6akanaspuar

Llenb AMCUMNMNHBL: YINy6neHne COBPEMEHHbIX NpeAcTaBNeHniA B 061aCTV XUMUN KaK OfHOM
M3 PyHAAMEHTaNbHbIX HayK; ()OPMUPOBaHME Yy CTYAEHTOB XMMWYECKOrO MbILW/IEHNS AN pelleHns
NPakTUYeCKMX 3afay KayecTBa, HafeXHOCTM W MHOroobpasHbiX 4YacTHbIX Mpobnem (QuU3nKo-

XUMUYECKOTO M 3KOTOTNYECKOro HanpaB/iEHUA.

OCBO€eHME JaHHOW AUCUUNANHBI HanpaB/ieHO Ha (DOPMMpPOBaHME Y 06yUaroLWUXCA cnemy-

FOLWMNX KOMMETEHLNIA:

Ne Copep)xaHne KOMMeTeHUNA, POPMUPYEMbIX MOMHOCTbI UM YAaCTUYHO AaHHOW AUCUUNIN-

n/n HOW

1 CNOCOGHOCTb MPUMEHATL 3HAHWA eCTEeCTBEHHOHAYUHbIX AUCUUNAWH 415 OpraHu3auum Top-
rOBO-TEXHOMOTMYECKUX MNPOLECCOB M 0b6ecrneyvyeHMs KavecTBa M 6e3onacHoCTM noTpebu-

TenbCKuX ToBapoB (OlMK-5)

TpPyLOEMKOCTb AUCLUUNINHBI, Ppeann3dyemMoii No y4e6HOMY naaHy HanpaBieHUs NOAr0TOBKMU

Bupg 3aHATuMI

1 AyAUTOPHbIe 3aHATUSA, BCEro, 4acos
B TOM 4ucne:
1.1. Nekuyunn
1.2. TabopaTopHble paboThbl
1.3. NMpakTnyeckune (CEMMHAPCKME) 3aHATUA
2. CamocTosATeNbHaa paboTta, 4acoB
Bcero vacos (cTp. 1+ cTp. 2)
O6wan TpyA0eMKOCTb, 3a4eTHbIX eANHNL

®opMbl MPOMEXYTOYHON arTecTalLum: IK3ameH
MNMepeyeHb U3yyaemMblX TEM:
1.OCHOBHbIe MOHATUA M 3aKOHbI XUMUK
2.0OCHOBHble KnacCbl HEOPraHUYeCKNX CoeanHEHNUIA
3.CTpoeHMe BellecTBa
4.PacTtBopbl
5.0KNCNNUTENbHO-BOCCTAaHOBUTE/bHbIE peakLnm
6.KomnnekcHble coefuHeHns
7.OCHOBHbIe 3aKOHblI TepMOAMHAMUKN
8. XMMunyeckas KMHeTUKa 1 Katanmi. XuMnyeckoe paBHOBeCHE
9.KonnonpgHblie CUCTEMBI
10.MoBEPXHOCTHbIe SiBNEeHMA 1 agcopbumnsa. KonnonaHele MAB
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dopma 06yyeHuns - 0YHas
1 cemecTp
58
16

42

86
144



11 KadecTBeHHBIN XUMHYECKHUI aHAIN3

12 KonmuecTBeHHbIN XUMUYECKUI aHATIN3

13. Teopust xumMudeckoro crpoeHus. OCHOBBI cTepeoXUMHUH. TUIBI OpraHUYeCKUX peaKLuil
14. OcHOBHbIE KJIACChl OPraHUYECKUX COeTUHEHUN

15.PacTBOpPBI BEICOKOMOJIEKYJISIPHBIX coenuHernii (BMC).

IIpunoxenne 2

K IIporpaMme qUCHUIIINHBI «XUMHAST»

Crmcok nMeronmxcst B OMONMOTEKE YHUBEPCUTETA
W3JIJaHUI OCHOBHOM YUeOHOH JIMTEPaTyPhl MO AUCLMUILIIMHE

Ne bubnmuorpadudeckoe onvucanue u3gaHus [Mpumeda
/1 HUE
1. | I'muaka HJL O6mas xumus: yuebnoe nmocodue anst By3os/ 'muaka HJL - M. 100
KHOPVYC, 2010. - 752 c.
2 | I'nunaka HJL. Ofmas xumus: yaeOHoe nocodue st By3os/ ['nmuaka H.JL - M.: 50
KHOPYC, 2011. - 752 c.
3 | Hurosmu U K. Kypc ananutuyeckoil xumun: yueOHUK 1JIs BY30B C-X 120
cnermanbaocteit/ UK. Iutosuu. - 10-e u3n., crep. - CI16.: Jlansp, 2009. - 496 c.
4 | Kpyrmsixos IL.M. @usudeckast u KoyiongHast XuMust: yaeOHoe nocodue/ I1.M. 70
Kpyrmakos, T.H. Xackosa. - 2-e uza., ucnp. - M.: Beiciias mkosa, 2007. - 319 ¢

Crmcok nMeronmxcst B OMONMOTEKE YHUBEPCUTETA
W3/IaHUI TOMOTHUTENLHOM yUeOHOM TUTEpaTypsl MO U CHUILUIAHE

Ne bubnmuorpadudeckoe onvcanue u3gaHus [Mpumeda
/1 HUE
1 | JoeObim C.A. Xumust: METOOMUYECKUE YKA3aHUs 110 BBITOJHEHUIO KOHTPOJIbHBIX 23
pabdot/ C.A. JoObitu. — bapuayn: Usn-so AIAVY, 2010. — 70c.
2 | HoeObim C.A. Xumus: yueOHo-meroanueckoe nocodue /C.A. JloOwim, I'.B. 28

OctBanba, H A. HeBunckast. — bapnayn: U3n-so AI'AY, 2011-U.2: Ananutudeckas
xumus. —2011. — 68 c.

3 | Ocranba I'.B., JoBObim C.A. Xumus. Hactb 3. @usnuueckast U KOJJIOUIHAS X UMHUST: 48
yuebHO-MeTonnueckoe nocobue. — bapuayn: PO AI'AY, 2012. — 122 ¢.

4 | HoeObim C.A., OcrBanmpa I'.B. Xumus. Yactes 1. O0mas xumusi: yaeOHO- 58
meTonudeckoe nocobue. — bapuayn: PUO ATAY, 2013, — 120 ¢,

5 | Ianosa E.B., Hoe6bim C.A., OctBanba I'.B. Xumus. Yacts 5. Xumus moIMMepoB: 30

yaeOHO-MeTonuyeckoe nmocodue. — baprayn: PO ATAY, 2013, — 48c.

6 | HoOwimm C.A., OcrBanbn I'B. Xumus. Yacte 6. PUBHKO-XMMHYECKHUE METOMIbI
aHanu3a: yueOHo-mMeronuueckoe nocodue. — bapuayn: PO ATAY, 2014. — 64 c.

Cocrapurenu:
K.C.-X.H., JOIIEHT C.A. JIoBObiin
YUCHas! CTENEHb, JTOJBKHOCTh TIOIIITUCH N.0. Gammnus

Crnucok BepeH

JloixkHOCTE paboTHHKA OHOIHMOTEKH TIOATIMCH 1.0. Gavmmst
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IIpunoxenne 3

K IIporpaMme QUCHUILITNHBI «XUMHST»

(I)OH)_] OLCHOYHBIX CPEACTB N0 JUCHUILJINHE «Xumus» AJIfA CTYAEHTOB, 06yqalo1unxcs1 mno
HanpasJICHUIO «TOBapOBe)_]eHI/Ie»

1. CamocrosiTeibHasi padoTa CTY1€HTOB

CamocrosTenpHass padoTa CTYICHTOB SBISIETCS ONHOM M3 OCHOBHBIX (JOPM BHEAYIUTOPHOM
paboThl pH peanu3anuy y4eOHBIX TUIAHOB U mporpamm. [lo mucuurnnae «XUMHS» TPAKTUKYETCS
CJIEAYIOIIHE BUABI U (POPMBI CAMOCTOSITEIbHOH PabOThI CTYACHTOB:

— UHIWBUAyAJNbHBIE 3amaHusi  (pelleHue 3ajgad, [OArOTOBKA  COOOIIEHWH, JOKJIAIOB,
UCCIIEIOBATEIbCKUE PadOTHI U 1Ip.);

— TECTUPOBAHHE,

— TIOATOTOBKY K KOHTPOJIBHBIM pa0oTaM, 3a4eTaM U 5K3aMEeHaM.

— WU3y4YeHHE JIGKIMOHHOTO MaTepualia IO KOHCIEKTY C HCIOJb30BAHUEM PEKOMEHIOBAHHON
JUTEPaTYPhL,

— TIOATOTOBKA K MPAKTUYECKHUM, JJAOOPATOPHBIM 3aHITHUSIM,

—  BBINIOJIHEHUE KOHTPOJIbHBIX, HHIUBUAYAJIbHBIX 33 1aHHIA,

— TMIOATOTOBKA KPAaTKUX COOOINEHWH, IOKIanoB, pedepaToB, UCCIEAOBATENbCKUX pPadoT,
CaMOCTOSITENIbHOE COCTABJICHUE 337124 IO U3y4aeMoi TeMe (110 yKa3aHHUIO MPETIOIaBaTeNs).
Ilenpt0o caMOCTOSTENPHOH pPabOTBI CTYAGHTOB SIBIISIETCS OBJIaieHHE (PyHAaMEHTATbHBIMU

3HAHUSIMH, MPO(HECCUOHATBHBIMA YMEHHUSIMH WM HaBbIKAMH AESTENIbHOCTH IO MNPOQIIIO, OMBITOM
TBOPYECKOH, UCCIIENOBATEIbCKON AETEIbHOCTH.

CamocrosiTennpHass paboTa CTYOEHTOB CIIOCOOCTBYET  Pa3BUTHUIO  CAMOCTOSITEIBHOCTH,
OTBETCTBEHHOCTH W OPraHM30BAHHOCTH, TBOPYECKOIO MOAXOAA K PELICHHIO MpobyieM y4eOHOro u
npodeCCHOHATBHOTO YPOBHSI.

DopMBI CaMOCTOATEIBHON paboThl CTYIEHTOB ONpEnessiIoTcs IpH pa3paboTke pabodmx mporpamMm
yueOHBIX AMCLUUIUIMH COAEp KaHHEM y4eOHOH NHMCLHUIUIMHBI, YYUTBIBAS CTETEHb MOATOTOBJICHHOCTH
CTY/ICHTOB.

CamocrosTenpHas paboTa MOKET OCYIIECTBISATHCS WHANBHAYAIBHO WM TPYIMIIAMH CTYICHTOB
B 3aBUCHUMOCTH OT IeiH, 00beMa, KOHKPETHOW TEMAaTUKH CaMOCTOSITENIbHOW paloThL, ypPOBHS
CJIO)KHOCTH, YPOBHSI yMEHHUH CTYIEHTOB.

KoHTponb pe3ynbTaToOB BHEAYAUTOPHOH CaMOCTOSITENbHOH pabOThl CTYAEHTOB MOXKET
OCYLIECTBIIATBCSL B TMpeneNax BpPEMEHH, OTBEACHHOTO Ha 0O0s3arenbHble y4eOHbIE 3aHATUS 110
IUCLUIUINHE W BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy CTYOEHTOB IO AWUCLHUILIMHE, MOXKET
MPOXOIUTH B MMCbMEHHOM, YCTHON MITH CMEIIaHHOM (hopMe.

CamocrosiTennbHass paboTa BCerga 3aBeplIaeTcss KAaKMMHU-IHOO — pe3yJbTaTaMH.  IJTO
BBITTOJIHEHHBIE 3aaHMsl, YIPAKHEHMs, PELICHHbIC 3a7a4l, HANHCAHHBIE COYMHEHUS, 3aIllOJIHEHHbBIE
TaOJUIIBI, TOCTPOEHHBIE IPa(UKH, TOATOTOBJICHHBIE OTBETHI HA BOIPOCHL.

Takum  o0pa3oMm, IIHPOKOE  HCIOJNB30BAHME  METOIOB  CaMOCTOSITENbHOW  padoThl,
noOyKIAIOIUX K MBICJUTENIbHOW M TPAKTHYECKOW [eSTeNIbHOCTH, pPa3BUBAECT CTOJb BaKHBIE
UHTEJUIEKTYaJbHbIE KAuecTBa YEJOBEKa, OOECIeuMBAaIOIIME B HabHEHIIEM ero CTpeMJIeHHE K
MIOCTOSIHHOMY OBJIAZICHHIO 3HAHUSIMHU U IPUMEHEHHIO UX HA MPAaKTHKE.

1.1. IIpumMepHBI NepeYeHb BONPOCOB, PACYETHBIX 32124 M APYrHX BUAOB 32 aHUH 1151
CaMOCTOSITeJIbHOH PadoThI CTY/ICHTOB

Bonpocel no teme: «llepuoanyeckan cucrema /I.M.Menaeneesa Xummnueckasi CBA3b»
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1. Tlonsitue 06 aTome.

2. Ctpoenue sinpa. M3oTomnsl.

3. IIpuHUMN KBAaHTOBOW MEXaHUKHU:
- HEOTIPEAENCHHOCTH,

- IBOMCTBEHHOW NMPUPOJBI SJIEKTPOHA,
- KBAHTOBOH 3HEPIUH,
- HAUMEHBUIEH SHePTUN.

4

5.
6.
7.

KBaHTOBBIE UnCIIa, XapaKTEPU3YIOLINE COCTOSTHUE 3JIEKTPOHA B aTOME.

MHorosnekTpoHHble cucTeMbl. npuHuun Ilaynu, npasuno I'ynaa, npasuno Kneukosckoro.
3arnoyHeHNe IEKTPOHHBIX 000JIOUEK aTOMOB MTEPHOANIECKON CHCTEMBI.

Ilepuonnueckuii 3axkoH osjemeHtoB Jl.M.Menneneesa. Ilepuonnueckass cucrema Kak
€CTEeCTBEHHAsI KJIACCU(UKALIUS SJIEMEHTOB:

- popmyrpoBKa 3aKOHA;

- IEpPUOABL, FPYNIBL, NOATPYNNLL M3MeHeHne CBONCTB 3J1€EMEHTOB B IEPUOJAX U TPYIIAX.
- XapaKTEePUCTHKA S-, P-, d-3J1IEMEHTOB.

- sHeprusi nonuzauu. CPoACTBO K AJIEKTPOHY. DIEKTPOOTPHULIATENbHOCTD

- MEpa XUMHUYECKOH aKTUBHOCTH DJIEMEHTOB.

8.

ITonsTue xumuueckon cas3u. IlapameTpsl cBsA3M:

- SOHEPTUA CBA3H,

- JUTMHA CBSI3H,

- BAJICHTHBIC YIJIbI,

- pacmpenieNnieHue 3JeKTPOHHO! MJIOTHOCTH.

9. Cs.oiicTBa CBS3U:
- HACBILIAEMOCTb;
- rHOpuIn3aLus;
- HaIPaBJICHHOCTD,
- IOJIAPU3YEMOCTbD.
10. Tuns! cBs3u:
- KOBAJICHTHas,
- UOHHas,
- METAJIJINYECKas.
3ananus no Treme «CBoiicTBa paCTBOPOB. DJIEKTPOJIUTHYECKAS] JUCCOLHALHMS»
1. Ckombko MuummuTpoB 85 % pacTBOpa CEpHOH KHCIOTBHI C IJIOTHOCTBEO 1,77 T/MII HYKHO
B3ATh 111 mpurotosienus 12 n 10 % pacteopa ¢ miaoTHocThIO 1,066 1/Mn?
2. Cxonbko MuiuTpoB 50 % pacTBOpa CepHOU KUCIOTHI C TUIOTHOCTBIO 1,5 T/MJT HYJKHO B3SITh
it mpuroTtosyienus 250 mit 2 H pacTBopa’?
3. Omnpenenuts MOJSIPHOCTh U HOPMAJIbHOCTh PAcTBOPA, coaeprkamero 3,84 r CepHON KUCIOTHI B
400 mn pacteopa?
4. BpMHUCTUTS tiyy Uty 10 % - HOrO pacteopa caxapa Ci12H2,01;.
5. Ha cKOJIbKO rpafgyCcoB U3MEHSIETCS tsay. U tim. pacTBOpa sTrieHrkons C2HgO2, comeprxamero
B 100 M BonbI 4 mMosst?
6. Hamucarp ypaBHEHHs THAPOJHM3a COJIEH: CHIMKaTa HaTpuss W KapOoHara pyouagust B
MOJIEKYJIIPHOM U MOHHOM BHIaX.
7. Beramcnuts pH pactsopa, conepskamero 0,001 mons/n OH'.
8. Bwruncouts [H'], ecim pH = 11.
9. Hanwucate B MOJEKYJISIPHOM M MOHHOM BUIAX PEAKLUHU B3aUMOJECHCTBHs TMAPOKCHUAA CBHUHIIA

(II) ¢ ruApOKCHAOM KaJIHst, THAPOKCHAA LIMHKA M THAPOKCUIA KaJIHSL.

10. Kak mobutbest cMenienus paBHoBecHsi B cTopoHy Mosiekys HCN npu e€ nucconmanmm?

332_]3]'[1/15[ no reMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHDbIE Pe€aKIun»
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VpaBHsITh peakiuy METOJOM 3JIEKTPOHHOro OanaHca, onpeaeauts Tun OBP.
1. Mg+ HNO3 (pa36.) > Mg(NO3)2 + N2 + H20
2. KMnO4 + H2S + H2S0O4 — K2S04 + MnSO4 + S + H20
3. KMnO4 + HCI - MnCI2 + KCI + CI2 + H20
4. K +H2S04 (xonu.) — K2S04 + H2S + H20
5. K +HNO3 (pa36.) - KNO3 + NH4NO3 + H20
6. MnO2 + HCl - MnCI2 + CI2 + H20
7. Zn + H2S04 (xoHu.) - ZnSO4 + SO2 + H20
8. Cu+ HNO3 (pa36.) > Cu(NO3)2 + NO + H20
9. Ag+HNO3 (pa36.) > AgNO3 + NO + H20
10. KJ + KMnO4 + H2504 — J2 + K2S04 + MnSO4 + H20

33).]3]'[1/15[ no reme «KoMnjexkcHbie COCANMHECHUS»

1. Hamummre GpopMyty KOMIIEKCHOTO COENUHEHHSI, TOJYYEHHOTO U3 CIEAYIOUINX BEIIECTB:

NaF + AlF; —

KCN + Fe(CN); —>

BeCl, + NH; —

FeCl; +KCN —

Onpenenure 3apsii KOMILIEKCOOOpa3oBaTeNisi, KOOPAUHALMOHHOE YHUCIO, 3apsii KOMILJIEKCHOTO

MOHA U HA30BUTC KOMIIJICKCHOC COCAUHCHUC.

2. KakoBnl 3apsaabl KOMIUICKCHBIX HMOHOB W KOOPAWHALIMOHHOC YHCIIO (:O3Jr B COCOAUHCHUAX
[CO(NH3)3(C204)C12], [CO(NH3)2(N02)2C12] u [CO(NH3)4N02C1]? Hamumure BBIPA’KCHUA
KOHCTAHT HECTOUKOCTU JaHHBIX KOMIIJICKCHBIX NOHOB.

3. KakoBa cTeneHb OKHCICHUS LHEHTPAJBbHBIX MOHOB - XpPOMa, poAUud U UPUAUA B COCAUHEHUAX!
K4[CT(CN)6] 5 Na(NH4)2[Rh(N02)6] 5 (NH4)5 [IT(SO3)2C14] u (NH4)2[IT(SO3)2(NH3)3C1] .
Hanumnre ypaBHeHUsT UCCOLUALIUN 3TUX COSAUHEHUI.

4. 3axoHUHTE ypaBHEHHE PEaKLUU U 3aIHUIINUTE €r0 B MOHHOM BUJIE:

K3[F6(CN)6] + FeSO4 —

AuBr1; + KCl—

CO(N02)3 + KNOZ—)

KF + SiF4—

Hazosure MOJIYHYCHHOC KOMIIJICKCHOC COCIUHCHUE.

3ananus no teme «O0mas XapakTepuCTHKA METAJIJIOB H HEMETAJLJIOB)»

1. Bprucnure maccoByro nomo (B %) kapOoHaTa KajbLMsl, €CIM Ha PAaCTBOPEHHE H3BECTHSKA
Maccoit 6 r ObuT m3pacxonoBaH 1 M pacTBop CONSTHOH KHCIOTHI 00BEMOM 50 M.

2. Cmewanu xJjopoBojopon Mmaccoll 7,3 r u aMMuak Mmaccoil 4 r. Bpruuciaure Maccy
00pa30BaBIIEroCs BELIECTBA.

3. Kaxkoii 06bém kucnopona (H.y.) HeoOxonum st moHoro cropanus 20 1 okcuaa yraepona (11),
conep:xkatuero 5% azora?

4. Kakoii o0béMm okcupa yriepoma (IV) (my.) Bemenurcs npu cxuranud 400 T yros,
conepxkaiero 6% HEroprYuX MPUMECEit?

5. Bbluuciaure — KOnM4ecTBO (MOJb) XJiopara Kajus, MPH Pas3okKEeHHH KOTOPOro  MOJy4eH
Kuciopon o0péMoM 448 11 (H.y.) pu Bexone npoaykra 80%.

6. Ckompko kuiorpammoB okcupa kpemuusi (IV) u kokca (comepskamero 95% yriepona)
notpedyercst st moayderus: 80 kr kapOuna KpeMHus?
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10.

N =

10.

Kax O6yayT pearuposatsb ¢ n3dbrrkom KOH pactBops! cienyromux coneii: a) MgCly; 6) ZnCly;
B) NaHCOs3. Ilouemy? Hanmmmre ypaBHEHHs] COOTBETCTBYIOIINX PEAKIMN B MOJIEKYJISIPHON U
MOHHOM (popmax.

Hanumure ypaBHeHHs Bo3MOXKHbIX peakuuil: a) Cu + HNOs(koH1.), 6) Pb + MnSOy, B) Hg +
HCI; r) K + H,0. CocraBbTe 1151 HUX ypaBHEHUs 3JIEKTPOHHOr0 OanaHca. OOBsICHUTE NPUIHHY
HEBO3MOKHOCTH ITPOTEKAHUsI OCTAJIbHBIX PEaKLMH.

B 500 mu Bombl Opocuiu Kycodek HaTpust Maccoii 46 r. Beraucinte MacCcoByIO OO pacTBOpa
IIEJIOYH.

IIpu B3auMOAENCTBUU LIEJIOYHOrO Metajuia mMaccod 1,95 r ¢ BOmON BBIACIWICS BOIOPOL,
3aHUMAOIMKA Tmpu H.y. 00BéM 560 miu. KakoBa OTHOCHTENbHAas aTOMHas Macca B3SITOrO
Mmerasa’?

3ananus no teme «XHMHYECKAs] TEPMOAUHAMHKA»

Beruaucnute Ternory cropanust CO B KI[>1</M3. I'a3 copepxut 10% HETOPHOYMX MPUMECEH.
Paccuutarh B k/[2K/MOJIb U3MEHEHUE SHTATBINH (Pa30BOTO Mepexoa.

Hzo(Kp) —> H20(>K), Hzo(l") —> H20(>K)

BpruaucauTe TEMNIOTy CropaHus rasa B kJk/M’, cocrosimero u3 40% CO k 60% H, npu
HOpPMAaJTBHBIX yCIIOBUSX. Boma oOpasyercst B ra3000pa3HOM COCTOSIHHH.

PaccumTaTh KaIOpHitHOCTS TorumBa B KJK/M’, cocrosmero u3 60% CO 1 40% SO,.

Temnora cropanust stana pasHa: AHx.p. = -1428,34 k/[x/mMonb. Beruciuth craHmapTHYIO
sHTaNBINI0 00pazoBanus 3TaHa AH®sp cons. Bona BeizienseTcs B ra3000pa3HOM COCTOSHUU.
IIpu xakoil TemmepaType HACTYIUT TepMOAUHaMHU4Yeckoe paBHOBecue B cucreme: CuO(kp) +
Hy(r) < Cu(xp) + HO(x)?

Beraucnute sHepruro ['mubbca B peakuuu: 2NH3(r) + 3/2 Ox(r) < 2NO(r) + 3H20(x).
OnpenenuTs NPUHUUITHAIBHYIO BO3MOXKHOCTh €€ MPOTEKAHHS NMPH CTAHAAPTHBIX YCIOBHAX U
npu 500 C.

Beranciure AH, AS u AG peaknun, npotekaroieii no  ypasHeruto Fe,O3(x) + 3C(rpadur) =
2Fe(x)+ 3CO(r). BosmoxkHa nu peakumsi BoccraHoBjeHuss Fe203 yriepomom mpu
temnepatypax 500 u 1000K?

Ucxonst w3 3HaueHUH CTAaHAAPTHBIX TEIUIOT OOpa3oBaHUS W aOCOJIOTHBIX CTAHAAPTHBIX
SHTPONUH COOTBETCTBYIOIIMX BELIECTB, BbMUCIUTE AQG peakuuyu, MNPOTEKarolmed 110
ypaBaennto NH3(r) + HCI(r) = NH4Cl(k). MoxeT i 3Ta peakuus Mpu CTAHAAPTHBIX YCIOBHSIX
UATHU CAaMOTPOU3BOJILHO?

ITpu kakoii Temneparype Hactynaet paBHoBecue cucteMsl CO(r) + 2H,(r) <> CH30H(x); AH=
-128,05 x/I:x/mMomb?

3aganus no teme «XHUMHYECKAsi KHHETHKA M KaTaaun3. XHMHYeCKoe PABHOBeCHEe»

Ckopoctb peakumu npu Temmeparype 60°C paBHa 1 Moib/in. BBIYUCIUTH CKOPOCTH 3TOMU
peakuuu nipu 30°C, TemmnepaTypHbIii KO3(PPUILMEHT paBeH 3.

Brraucnute cpenHioro ckopocTh peakuuu: A + B = 2C. HavyanpHas KOHLEHTpaLus BellecTsa A
pasna 0,22 mozs/n, a uepe3 10 ¢ 0,215 monb/m.

Bo ckojbko pe3 yBeIMUUTCS CKOPOCTb peaklyu NpU NOBBILIEHUH TeMrepatypbl oT 150°C no
200°C, ecnu npu nosbllieHUH TeMmiepatypbl Ha 10°C ckopocTh peakLuu yBeauuujach B 3
paza?

KoHuentpauus pearupyromux BemecTs B cucreme: Hy(r) + I(r) = 2HI(r) yMmeHbIIHIACH
B 1,5 pa3a. Bo ckopKO pa3 yBenMunuiIach CKOPOCTh PEaKIu?

Kaxk usmenurcst ckopocts peakiuu N, + 3H, = 2NHj3, eciin 00b€M ra3oBoii cMeCH YBEJTUYHUTH B
Tpu pasza?
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6. Cxopoctb peakuuu A + B = C npu nosbllleHUH TeMIiepaTypsl Ha 10 rpagycoB yBeIU4YHBAETCs
B 3 pa3za. Bo ckosbKO pa3 yBeIUYUTCSI CKOPOCTh 3TOM peakiy NpY MOBBILIEHUN TEMIIEPATYypPhI
Ha 50°C?
7. Berumcnure, BO CKOJBKO pa3 YBEIHUYUTCS CKOPOCTh PEAKLMH, MPOTEKaroIlel B ra3oBoil (ase,
NIPU MOBBILIEHNH TeMmepatypsl oT 30 no 70°C, ecnu TemneparypHblii K03QQUIMEHT peakmuu
paseH 27
8. TemmeparypHbiii KO3 PUIHUEHT CKOPOCTH peakiuu paBeH 2,8, Bo CkoNbKO pa3 BO3pacTET
CKOPOCTb peakLiy MPU MOBBILIEHUH TeMIiepaTypsl oT 20 go 75°C?
9. Brrumcnure KOHCTAHTY paBHOBecHs st oOparumoit peakimu 2NO2 <> 2NO + 02, 3Has, 4TO
paBHOBecHbIe KOHIeHTpanuu paBHbl[NO] = 0,056 monw/n;, [O2] = 0,028 monw/n; [NO2] =
0,044 momb/n.
10. B xakOM HanpaBJIEeHUH CMECTUTCSI PABHOBECHE B CUCTEMAX
2CO(r) + 02(r) « 2CO2, AH = - 500 Ik
N2(r)+ 02 <« 2NO(1), AH = 18 xJIx;

CO2(r)+ C(tB) «» 2CO(r)-Q

a) MPY MOBBIIIEHUH JJABJICHUS,

0) Ipu NOHM)KEHUH TEMIIEPATYpBI,

B) MIPH YBEJIUUEHUN KOHLUEHTPAIIMHA UCXOJHBIX BELIECTB, KOHEYHBIX MTPOAYKTOB PEAKLINY;
I') IPU YMEHbLIEHIH KOHIIEHTPALIMH PEarupyromnuX BEeecTB?

10.

33).]3]-[]/15[ no reme «OCHOBBI AIEKTPOXUMHUIECCKHUX ITPOLECCOB>

Brraucaute maccy rasa, BBIAEIMBIIErOCS y AHOAA MNPU 3JIEKTPOJU3E PAcTBOpPAa CEPHOHN
KUCJIOTBI, MPOBOAMBIIErOCs 5 MUH IIPHU CHUJIE TOKA paBHOM 2 A.

Brraucnure Bpemsi, HEOOXOaUMOe TSI BBIIEICHHUS JKeJie3a Maccoit 2,8 r u3 pacteopa cyibdarta
xkenesa (I1) cunoit Toka B 10 A.

Beranciure maccy cepebpa, BBIIENMBINYIOCS MPH TNPONMYCKAHWH 4Yepe3 pPacTBOpP HHUTpPATa
cepeOpa Toka B 8 A B TeueHue 15 mMuH.

Brruuciure OJIC u  onpepenuTe HampaBieHHE TOKa BO BHEIIHEH Lenu JaHHOrO
ranbBaHmueckoro sinementa Fe | Fe?' || Ag'| Ag, yuntbiBasi, uto KOHIeHTpaLus noHos Fe*' u
Ag' coorsercTBenHo pasHa 0,1 Moyb/m i 0,01 MOJIB/II.

I'anpBaHMYECKUI 3JIEMEHT COCTOMT M3 METAIMYECKOro LWHKA, norpyxkéHHoro B 0,1 M
pacTBOp HUTpaTa LUHKA, W METAIMYECKOro CBHUHLA, norpyx€éHHoro B 0,02 M pactsop
HuTpata cBuHOA. Bpmuucouts 3JIC  sneMeHTa, Hamucatb ypaBHEHUS 3JIEKTPOIHBIX
MIPOLIECCOB, COCTABUTDH CXEMY BJIEMEHTA.

CocrtaBpTe CxeMy TajJbBaHHYECKOI'O »JJIEMEHTa, COCTABJIEHHOIO M3 JKelle3a U  KaaMus,
ONYLIEHHBbIX B PACTBOPBI UX COJIEH C KOHLIEHTPALUsSMH HOHOB [Fe%] = 1 Monb/n, a UOHOB
kaamus [Cd 2+] = 0,0001 monb/n. Paccuuraiite 3/IC rajbBaHUYECKOTO 3JIEMEHTA, HAMHIIUTE
ypaBHEHUsI KaTOAHOTO U @aHOAHOTO MPOLIECCOB.

CocraBpTe cxeMy, HalMIINTE YPaBHEHMsI aHOJHOTO M KAaTOAHOIO IMPOLECCOB U paccuuTaiTe
O/J1C ranpBaHUYECKOTO 3JIEMEHTA, B KOTOPOM OJMH MeAHBIN aaekTpos Haxoautcs B 0,0025 M
pacTBope, a Apyroi B 2 M pacTBope cyjbdaTa MeIu.

Kakune mponykThl mosydaroTcsi mpu aJsektponuse. a) pacruiaBa Kl ¢ mHepTHBIM aHomom: 0)
BogHOro pactesopa KI ¢ mHeptHbIM aHomoM: B) BogHOro pactsopa KI ¢ HukeneBeiM aHomom?
Hanmumure ypaBHEHUsT aHOAHOIO U KATOJHOINO IIPOLIECCOB U CyMMapHOE YypaBHEHUe
3JIEKTPOJIH3A.

ANIOMUHUI HaxOIMUTCSA B KOHTakTe ¢ xpoMoM. Hamuinure ypaBHeHHss aHOAHOIO U KaTOJHOTO
MIPOLIECCOB KOPPO3UU BO BIAXKHOM BO3JyX€.

CauHer| criasiH ¢ cepeOpOM M HaXOIUTCS BO BJIAKHOM BO3JyX€, HACBIIIEHHOM CEPOBOIOPOIOM.
Hanumure ypaBHeHus koppo3un. Kakos OyneT npoaykt koppo3un?
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33).]3]-[]/15[ no teMe «AHaJIUTHYecKAda XUMHA. KauyecTBeHHBIH XHMHYECKHH AHAJIH3»

Hanuimure MONekyJnsspHOE M HUOHHBbIE ypaBHeHMs. Ha3oBute BeliecTBa. YKaKuTe€ aHAJIUTHUYECKHI

sddexr.

1. BaCI2 + H2S0O4 — 6. ZnSO4 + NH3 —

2. CaCO3 + CH3COOH — 7. Na3[Co(NO2)6] + FeSO4 —
3. MgC12 + KOH — 8. Na2S + HCl —

4. NaCl + H2504 — 9. K2Cr207 + BaCIl2 —»

5. AgCN + KCN — 10. FeSO4 + Na2S03 —

3ananus no teme «AHAJIMTHYECKASA XUMHUS. THTPHMeTpHYECKHUH aHAIH3»

1. HaBecky oOpasma, comepxkamero CaO, maccoit 1,3000 r pacreopmiu B 50,00 mi 0,1000 M
pacteopa HCl. M30bITOK HempopearupoBaBIlell KHCJIOThl OTTUTPOBaju pactBopoM NaOH,
uspacxonosas 3,50 my. Beramcnute maccoByro momo (%) CaO B obpasue, ecnmu 1,00 mu
pacteopa HCI cootserctByer 1,25 mu pacteopa NaOH.

2. Hasecky cmecu NaySO4u NaCOsmaccoit 0,1032 r o6padotanu 50,00 mu 0,09496 M pactBopa
HCl. H30bitox kmcnotel ortutpoBanu 24,90 mu 0,1298 M pacreopa NaOH. Haiigute
mMaccoByro 100 (%) NaCOsB cmecu.

3. Hasecky mpamopa maccoii 0,2834 r pacrsopuiu B 30,00 mu 0,03933 M pactsopa HCI. Ha
TUTpOoBaHHE U30BITKAa Kuciorel monuo 14,10 mum 0,4400 M pactBopa NaOH. Haiinure
MaccoByro 100 (%) mpumeceii B odpasiie.

4. Hasecky comum amMmoHusi Maccoii 0,7200 r oOpabortanu H30BITKOM KOHLEHTPHPOBAHHOTO
pactBopa NaOH. Beimenusmuiicss ammuak norsotiu 25,00 mu 0,2040 M pacrsopa HCl u
U30BITOK KHUCIOTHl ortuTpoBaimu 12,70 mu 0,1030 M pacteopa NaOH. Haiinute MaccoByro
nogo (%) NH;B obpaste.

5. Paccuuntaiite MOJSIPHOCTE XJOPUCTOBOJOPOAHOM KHCIOTBL ecnu Ha TutposBaHue 0,1006 r
HaTpus kapOoHara U3PACXOL0BAIU 37,45 MJI MIPUTOTOBJIEHHOTO pactBoOpa
XJIOPUCTOBOAOPOAHON KUCJIOTHI.

6. Hanumwure XuMH3M, pacCUUTalTe OSKBHUBAJICHT OIPEAEIseMOro BeIeCTBA M TUTP IIPH
KOJIMYECTBEHHOM OIPENENeHUN XJOPUCTOBOJOPOIHON KHUCIOTHI METOAOM alKalUMETPUH C
HCIIONIb30BaHNEM B kadecTse TuTpanTta 0,1 M pacTBOpa ruApoKCcUia HaTPUsL.

7. CKOJbKO MMJUIUIPAMMOB HOJa COIEP>KUTCS B aHAIM3UPYEMOM pacTBOpE, €ClIU HAa TUTPOBAaHUE
ero nomwto 20 ma 0,1040 H. pacTBOpa THOCYIb(]aTa HATPUs?

8. Ha tuTpoBaHue 1maBeneBoil KUCIOTHI 3aTpadeHo 22,22 ma pactsopa KMnOy4 ¢ tutpom 0,0033
r/mi. OnpenenuTh MacCy IaBeIeBOH KUCIOTHI B aHAIU3UPYEMOM PacTBOPE.

9. Ha turpoBanme pacTtBOpa, mojdydeHHoro pacrBoperueM 0,1420 r obpasma, copepskariero
JKenes3o, 3arpadeHo 24,85 mi 0,1005 1. pactBopa KMnQ,4. Paccuntars MacCoByIO OJIO Keye3a
B oOpasiie.

10. Ha TutpoBanne 100 My aHamu3upyeMOH BOABI C HHAUKATOPOM XPOMOIEHOM YEpPHBIM
3aTpadyeHo Vi MJI CTaHIapTHOIO pacTBOpa TpHiloHa b, a ¢ nHaMKaTopoM MypekcuaoMm - Va M
TpwioHa b. Ompenenure oOmIyr0 KECTKOCTb BOJIBIL KECTKOCTh IO KaJbLHUIO, JKECTKOCTb MO
MarHuio, MacCy KaJbLiisl U MarHus B V3 JIUTpax BOABL.

Ne Cotpunonab | O6vem Tpuniona b (i) O6mbem Bozbl
Vl V2 V3, MJI

1 0,0615 10,1 37 50

2 0,1050 8.6 5.0 150

3ananus no reme «OCHOBBI OPraHUYECKOH XUMHH»
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10.

IIpu meruapartanuyd OJHOATOMHOIO CIMPTa IMOJYYMIIN YIJIE€BOLOPOA 3THIIEHOBOTrO psina, 14 r
KOTOPOTO criocoOHbI pearuposats ¢ 40 r Opoma. Onpenenure 3TOT CIUPT.

[Ipu cropanuu opraHu4ecKkoro BemecTsa Maccoi 4,8 r obpasosaiock 3,36 1 CO; (Hy.)u sS4 r
Bonbl. IIMOTHOCTH MapoB OpraHUYecKOro BellecTBa MO Bogopony paBHa 16. Ompenenurte
MOJIEKYJISIPHYIO (POPMYJTy UCCIIEAYEMOTO BEIECTBA.

Kaxoii o0pem Bomoponma (H.y.) MOJNyYUTCS NMPH B3aHMMOACHCTBHH 2 MOJIb METAJUINYECKOTO
HaTpusi co 100 mu 96%-Horo (1o Macce) pacTBopa 3TaHoja B Boze (p = 0,8 r/m).

IIpu oxucnenuu 10,8 T OpraHUYECKOro BEIECTBA aMMHAYHBIM PACcCTBOPOM OKcHua cepedpa
BbIETIIIOCh 32,4 T cepeOpa. Bpryuciure MONSPHYIO MacCy MNPOAYKTa OKHCIEHUS U
nu3o0paszure rpadrueckue GopMyJIbl BCEX BO3ZMOXKHBIX €r0 H30MEPOB.

XJTOpMPOU3BOIHOE LIMKJIOAJKAHA CONepkUT yriepoma — 14,5%, xmopa — 85,5%, umeer
OTHOCHTEIIbHYIO MOJIEKYJIIPHYIO Maccy 498. YcraHoBuTe popmyIry LHKIIOATKaHA, U3 KOTOPOTO
MOJIy4€HO 3TO XJIOPHPOU3BOIHOE.

I'a3 coctout (%) u3: merana - 97,7; srana - 0,2; npornana - 0,1. CkoJbKO BOIBI U AHOKCHIA
yraepona obpasyercst mpu cropannu | m3 raza?

I1noTHOCTE MapOB MOHOXJIOPIIPOU3BOIHOIO ajKaHa Mo kucaopoay pasHa 2,89. ConepkaHue B
HeMm yriepona — 51,89%, Bogopona — 9,73%, xnopa — 38,38%. Onpenenute Gopmysy 3TOro
BEIIIECTBA.

IIpu cropaauy OJHOTO MOJISL PEAEITBHOTO YIJIEBOIOPOia 00Pa30BaIOCh TPU MOJISI BOABI U 88 T
okcuna yriepona (IV). Kakosa monsipHasi Macca CropeBIIero COeTMHEHUs?

B peakumro BcTymui OeHzon maccodt 156 r m asorHas kucnora maccod 140 r. Berwuciute
HETPOPearupoBaBINYIO0 MACCy BEIIECTBA, B3SITOrO B H30OBITKE.

Omnpenenure MOJNEKYJSIPHYIO (OPMYJNy TNPENENbHOIO YIJIEBOIOPONA, €CIU U3BECTHO, UTO
npu TOJHOM cropanuu 8,6 r© ero obOpasoBanochk 13,44 1 (Hy.) okcuma yriepoma (IV).
PaccuuTaliite MOJIEKYJISIPHYIO MacCy yIJIeBOAOPOAA.

332_]3]{1/151 nmo TeMe «KO.]'[.]'[OI/I)_IHble CHCTEMBID»

307b cynbdara Oapusi MoNyueH CIMBAHMEM PaBHBIX OOBEMOB PAacTBOPOB HUTpaTa Oapus W
cepHOW KHCHOTBL. OOMHAKOBBI JIM HCXOAHBIE KOHLEHTPALUU 3JICKTPOJHUTOB, €CIH TpPHU
anekTpodopese yacThia nepemMectutcst k anony? Hamummre hopmyny munenist 30t BaSO4.
s nonygenwus 3ot AgCl emermanu 10 M 0,02M KCl u 100 mit 0,05 M AgNO;3. Hanmmmure
dopmyry MULEIUTBI TIOTydeHHOro 30011, K kakoMy snekTpony OyaeT ABUraThCs YacTHLIA NIPU
anekTpodopese?

301p TUAPOKCHIA AJIOMHHHUS TIOJNyYeH CIIMBAaHHEM pAaBHBIX OOBEMOB PAcCTBOPOB XJIOpUIA
IOMUHUST U TUApoKcHaa HaTpusi. OAMHAKOBBI JIM MCXOIHBIE KOHIEHTPALUU 3JIEKTPOJIUTOB,
eclii Tpu 3ieKkTpodopese YacTula nepemMeraercs Kk karony? Hamumwmre Gopmyiay MULEIITBI
3oms1 AI(OH);.

30716 TUIPOKCHA XKeJle3a TOTyUeH METOIOM THIpoIn3a Xiopuaa xenesa. Hamumure Gopmyiy
MHLEIUIbI, eclii ctabuiu3aTopoM 30 sBisiercst snekrpoaut FeOCl. Kakos 3apsin rpaHysisl
KOJUIOUIHOM YaCTULIbI?

Hanumure ¢popmyny Munenisl ruapo3ons AgBr, MOIydeHHOro NPy CIMBAaHUH Pa30aBIeHHOTO
pactBopa AgNO;3 ¢ m30biTkoM KBr. Kak u3MeHUTCS CTpOeHHE MHLEIUIBI, €CIU THAPO30JIb
AgBr nony4ats npu CIIMBaHUM CHIIBHO pa3basineHHOro pactsopa KBr ¢ uzbeirkom AgNO3?
I'mpposons HgS mnonydyen npomyckanuem H2S uepes BomaHBIN pacTBOp OKCHAA PTYTH.
Hanmumure ypaBHeHme peakumu oOpa3oBaHus 301 W (QOpMysny MHULEIUTBL,  €CIIH
crabmnmzatopom 3o siBisiercss HpS. Ompenenure 3HaK 3apsima TpaHyJbl KOJUIOWIHOHN
YaCTHUILIBI.

3apsn wactun ruapo3odisi Si0; BO3HHKAET B pPe3yJsibTaTe AUCCOLMAIMN KPEMHEBOH KHUCIOTHI
H,S103, obOpasyromuxcss Ha TOBEPXHOCTH KOJUIOMIHOW YacTHLbI TPH B3aUMOJACHCTBHUH
MOBEPXHOCTHBIX MoJiekysn SiO; ¢ Bogoii. Hanummure GpopmMysry MULIEIUTBI 3051
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8.

9.

Crabunmzaropom ruapososis MnQ, sBusercs nepmanranat kamms KMnQO, Hamumure
(bopMyTy MHUIIEIUTBI 301151, ONIpenenuTe 3apsan rpaHyibl. K kakomy snektpony OyayT IBUTaThCS
YacTHILIBI TIPH 3JieKTpodopese?

305b cynbduaa MbIbsika AsyS; MONydeH MPOIyCKaHUEM CEepOBOIOPOAa Uepe3 pa3daBIeHHBIH
pacTtBop okcuaa Mbibsika AsyO3. Ctabunuszaropom 30 siBIsieTCs: cepoogopon. Hamumure
peakuuro odpazoBaHus 305 v GopMyiy MULe/uTbl. OnpeaenuTe 3HaK TPaHYJIbL

10. 301 Agl mnonyuen nmpu nodasnenuu 8 mu 0,05 M Bonnoro pactso pa KI x 10 mn 0,02M

1.

2.

AgNO;. Hamumure gopmysry MHLIEIBl 00pa3oBaBLIEroCs 30JIs.
CPaHyJIbIL.

Omnpenenure 3HaK 3apsiaa

33).]3]-[]/15[ no TemMe «l'[osepxnocnnue ABJICHHUSA U ancopﬁunﬂ»

Paccuutate 1o ¢Qopmyne JleHrMopa BeTHMUMHY aACOpPOLMH YKCYCHOW KHCJIOTBI Ha
AKTUBUPOBAHHOM YIJle, €CJIM KOHILIEHTpauus KHUCJIOTel B pacteope 0,5 KMOJIB/M",
MakCHMaibHasi azcopbumsi cocrasmser 5-107° kmons/M”, a mapamerp a pases 21,
Ucnonp3yst HWXKENPHUBEICHHBIE HKCIEPUMEHTAJbHBIE IaHHbIE, IIOCTPOUTH TrpaduuecKu
uszotepmy ancopbuun Operinmmuxa. U3 rpaduka onpenenuts 3HadeHuss koHCTaHT K u 1/a B
ypaBHeHUH PpenHaInxa.

C, wmonw/M3 | 0,018 0,031 0,062 0,126 0,268 0,471 0,882
Ancopbuus, | 0,467 0,624 0,801 1,110 1,550 2,040 2,480
MOJIb/KT'
3. Ha ocHOBaHMM HMXXECIEOYIOIIUX NaHHBIX MO aACOpOIMH acCKOPOMHOBOHM KHUCIOTHI yIiIeM IMpU
298 K rpadudecky onpenenuTh NOCTOSHHBIE B ypaBHEHNH PpelHmmxa;
C, monb/mM3 0,006 0,025 0,053 0,111
AncopOuusi, MOJIb/KT 0,44 0,78 1,04 1,44

4. Tlo sKcriepUMEHTAJIbHBIM NaHHBIM ancopbumu ¢enona wHa noHure npu 298 K rpadpuuecku
OTIpeNeNIUTE KOHCTAHTHI YpaBHEHHs JIEHrMIOpa, MOJb3ysiChb KOTOPBIMH TOCTPOWTE H30TEPMY

ancopOuuu JleHrmropa.

C-102, monp/n

3,0

2

6,0

2

7,5

2

9,0

2

A- 103, kr/kr

0,70

2

1,05

2

1,12

2

1,15

2

5. Tlo skcnepUMEHTAIbHBIM JaHHBIM aACOPOIMM  YIJIEKUCIOro rasa Ha ueonute npu 293 K
rpaduuecKy onpeneanTe KOHCTAHThI ypaBHEHUs JIeHrMIopa, MoJb3ysich KOTOPBIMH MTOCTPOITE

u3orepMy ancopOouunu JleHrmropa.

P-10-2, H/m2

1,0

2

10,0

2

75,0

2

200,0

A- 103, kr/kr

35,0

2

112,0

174,0

1880
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3ananus no Treme «BbicokoMoIeKY/ISIpHBIE COeIHHEHHSD)

1. Ilpuseaurte npuMephl NIPUPOAHBIX U CUHTETUYECKUX MOJTUMEPOB.

2. Kak pazgenstorcss momuMmepsl o ¢opme makpomonekyn? Ilpuenure nmpumepsl JMHEHHBIX,
Pa3BETBJEHHBIX U CETYATHIX NOJUMEPOB.

3. Kakue nonuMepsl Ha3bIBAIOT CTEPEOPEryJIIPHBIMU?

4. Kaxue nojaumepbl Ha3bIBAIOT OPraHMYEeCKUMHU, HEOPTaHUYECKUMU U 3JIEMEHTOPTaHUYECKUMU?

5. B d4em 3akmouaercss mpouecc nojgumepusaimu? Kak mMmoaydaroT B NPOMBILLIEHHOCTH

MOJIU3TUIIEH, TonunponuieH? I' e MpuMeHsIIoT 3TH NoJuMepbI?

Uem oTinyaeTcs npouecc NOJUKOHASHCALMN OT IpoLecca MoJIuMepu3aLun?

7. llomuMepoM Kakoro HENpeNeIbHOrO VYINEBOAOPOAA SIBJISIETCS HATypajibHBIA Kayuyk?
HanumuTe cTpykTypHYIO (POPMYITy 3TOrO yrieBOgOpOa.

8. Kak Ha3bIBalOT mpolecc NpespalieHus: kaydyka B pesuHy? UeMm mo CTpOEHHIO M CBOMHCTBaM
pa3IMyaroTCs Kayuyyk U pe3uHa’?

9. U3 4ero cocTosiT MOJIEKYJIbI BBICOKOMOJIEKYJISIPHBIX COCTMHEHHI?

10. KakoBrl BaxkHeHIIME XapaKTEPUCTUKU U CBONCTBA MOJIMMEPOB?

o

1.2. Hanmucanue pedeparos no oTAeIbHBIM TEMaM Kypca

Pedepar (P) mpencraBnsier coOoil MOKIAA Ha ONPEAENCHHYIO TEMY, BKJIIOUAOLIMNA 0030p
COOTBETCTBYIOLIMX JIUTEPATYPHBIX UCTOYHUKOB.

Hamucanue pedepara mpakTukyercss B y4eOHOM TMpOLECCe By3a B ILENSAX MNPUOOpETeHHS
CTyOeHTOM HeoOXoauMoi mnpodeccHOHaIbHOW MOATOTOBKH, pAa3BUTHUS YMEHUS U HABBIKOB
CaMOCTOSITENIbHOIO HAYYHOTO TIOMCKA: HU3Y4YeHHsl JIUTEPAaTypbl MO BBIOPAHHOW TeMe, aHajaHu3a
pa3MMYHBIX MCTOYHHMKOB UM TOYEK 3peHus, o000OlLIeHHsT Marepuana, BbIICJNCHUS TJIABHOTO,
(opMyTUPOBaHUSI BLIBOOB H T. II.

C momompbio pedeparoB CTyIEHT IyOske NMOCTHUraeT Haubojee CIOXKHbIe MpobieMbl Kypca,

YUYUTCSl JAKOHUYHO HM3JIaraTb CBOHM MBICITH, TIPABIJIBLHO OQOpMIIATE paboTy, HOKJIAbIBATb PE3YyIbTaThl
CBOEro TpyJa.
IMoaroTtoBka pedepaToB CMOCOOCTBYET 3aKPEIUICHUIO 3HAHUHN y OyAyIIero CHeruaivucTa, Pa3BUTHIO
YMEHHsI CaMOCTOSITEIbHO AaHAJIM3UPOBaThb MHOTOOOpa3Hble €CTECTBEHHOHAYYHbIE MPOLIECCH U
SIBJICHUSI, BECTH TIOJIEMHKY .

TpaguimonHo, pedepar coaepkut B cede CIeayrIre YacTHu:

1) Ilnan unm conepxaHue.
2) Beenenue.
3) OcHOBHast 4acTh.
4) 3aKkIr04YeHNe WU BbIBOJIBL.
5) Criucok UCob30BaHHOM JIUTEPATYPBI
Tabmuupl, rpaduku, Gortorpadguu, pUCyHKH, AONMOJHHUTEIBHBIE CBEACHUS PEKOMEHIyeTcs: 0hOpPMHUTh
KaK TPUIIOKEHHUS.
O6mvem pedepata — oT 7 10 10 MAITMHOMUCHBIX CTPAHUIL
Kpurepun onenku pedepara:
1. OGocHOBaHUE aKTyaJIbHOCTH TeMbI (BBeaeHue) - (1-5 6asios).
2. JIOrMYHOCTbh MOCTPOEHHs padOoThI, B3aUMOCBS3b €€ "acTei - (1-5 Oannos)
3. PackpbITre TeMbl (HOBU3HA PUBEACHHBIX B padote naHHbIX) (1 - 5 6amnos).
4. Ctunuctuka, opopmierne padotsl - (1-5 6annos).
5. Hannuue BBIBOZIOB, HOBH3HA LIUTHPYEMBIX JIUTEPATYPHBIX HCTOYHUKOB - (1-5
0amioB).
HUTOI'O:
20-25 GanioB - oneHKa "OTJINYHO"
15-19 6anna - oueHka "xoporo"
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10-14 6anna - oueHka "yI0BJIETBOPUTEIBHO"

IIpumepHbIe TeMbI pedepaToB:

1. Meroasl uccnenoBaHus CTPOCHUS MOJIEKYJ U KPUCTAJLIOB.
2. PaBHOBecHs B F€TEPOr€HHBIX CHCcTeMax: (pa30BbIe pABHOBECHS, aICOPOLIMOHHOE PABHOBECHE.
3. MexaHU3M peakUUil MU KaTaju3. TeOpHsl CTOJKHOBEHUN, TEOPHUs MEPEXOAHOr0 COCTOSHMS,

LEenHbIe peakiun, (OTOXUMUS, PepMEHTATHBHBINA KATaH3.
4. Bopa: Boma B mpupoje, GU3NYeCKHe U XUMHYECKHE CBOWCTBA BOIBI, AUArpaMma COCTOSHHS
BOJIBL
DJIEMEHTOPTaHUYECKHE COCTUHECHHSI.
H3yuyeHne MexaHu3MOB KaTaTUTUYECKUX PEaKLIHii
[TpobonoaroroBka MPOAYKTOB MUTAHUS
OmnpeneneHne OCTATOYHBIX KOJMYECTB MECTHIMIOB B C/X MPOAYKTaX

X N

1.3. IIpoBeaeHmne TeCTHPOBAHHUS MO TEMaM JEKIIHOHHOI0 Kypca

Tect (aHrn. test — HUCHBITAaHHWE, MCCIENOBAHHE) — CIHUCOK KPATKHX BOIMPOCOB, TPeOyrOINX
OJHO3HAYHBIX MJIM KOHKPETHBIX (B 3aBUCHMOCTH OT BH/Ia BOIPOCA) OTBETOB, ITOKA3bIBAIOIIUX YPOBEHb
3HaHUH TecTHpyeMoro. TecThl MPOBOIATCS B MUCbMEHHOH (POpMe 1 MOTYT OBITh IBYX BHIIOB:

a) C BApMaHTaMU OTBETOB;
0) 6e3 BapHaHTOB OTBETOB.

TectupoBanue 3HaHMN MPOBOAUTCA B TEUEHHUE BCErO CEMECTpa C  ONPEAeIeHHOU
NEPUOANYHOCTBIO 1O U3YUE€HHBIM TEMAaTUUECKUM LINKJIaM.

TectupoBaHue 3HaHWN CTYIEHTOB MpoBoaMTCs o noarpynmnam (12 —13 denosek). Bonpocsl
TeCTa B pAa3HbIX TOATPYNNAax He TMOBTOPsiIOTCA. OOmUHA CIHCOK BOMPOCOB TECTUPOBAHMS
yTBEPIKOAETCS peLIeHneM Kadenprl BMecTe ¢ yueOHOH MporpaMMoi.

OpnuH TecT coaepkuT 12 BONpocoB, BpeMsl OTBETOB Ha KOTopble cocTaisieT 20 — 30 MuH.

Kaskaplit BOIpOC OILIEHUBAETCS 1O ABYXOAJUIbHOMN IIKAJIE:

2,0 6amta — aOCOIIOTHO MPaBUJIbHBIN OTBET;

1,5 Ganna — OTBET COAEPIKUT HE3HAUNUTENbHYIO MOTPEIIHOCT;

1,0 Gan — HAMOMIOBHUHY MPABHIIBHBIN OTBET;

0,5 GayIOB — OTBET COAEPIKUT HE3HAYUTEIbHBIE 3JIEMEHTHI IIPABUIIBHOTO OTBETA.

MakcuMapHO-BO3MOXKHAsE CyMMa OaJlJIoB IO MTOTaM OJHOTO TECTHPOBAHUS COCTAaBIsIET 24
0amra, MUHUMAJIBHO [OMyCTHMasi cyMMma OajulOB, CBHAETENBCTBYIOIIAS 00 YIOBIETBOPHTEILHOM
YPOBHE OCBOCHHS TECTUPYEMBIM JAHHOTO TEMATHUECKOTO IIMKJIA, cocTaBiseT 15 6amios. CTyneHT, He
HaOpaBIIMil B pe3yibraTe TecTupoBanust 15 0aioB, CUUTAeTCsl HE OCBOMBINUM JaHHBIH TEMAaTUYECKUH
LUKJI U AOJIKEH MPONUTH MOBTOPHOE TECTUPOBAHUE.

IIpuMmeps!I TeCTOB AJIs1 KOHTPOJIS 3HAHUI

3Hak * mpeamosaraeT BBIOOP ABYX OTBETOB W3 MPEIJIOKEHHBIX. BO BCEX OCTANBbHBIX 3aJaHUSIX
NPEATONIaraeTcsi BBIOOP OHOTO BapHAHTA OTBETA.

1 I'mnpokapOonat vatpust NaHCO; siBnsiercs:
a) CpeaHel COJIbIO
0) KHUCIIOH CONBIO
B) OCHOBHOM COJIBIO
2 Kaxkast u3 Mmoneky:1 HauboJsiee nojsipaa?
a) HCI
6) HBr
B) HI
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r) HF
3 .Mertanel B OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKLIUAX MPOSBIISIIOT CBONCTBA
a) OKHUCIUTEJIeH
0) BOCCTaHOBUTENEH
B) OKHCJIHTEJIEH U BOCCTAHOBUTENEH
4 KoHcTaHTa paBHOBECHS PEAKLIUH 3aBUCUT OT:
a) TeMIlepaTypsl
0) KOHLEHTpaIu
B) pH cpensl
r) TepedncyeHHble (PaKTOPBI HE BIMSIOT HA KOHCTAHTY PABHOBECHS
5.MoHHOE npousBeneHue BOabl PaBHO

6. MonsipHas KOHLIEHTpaLMsl TOKa3bIBaeT CKOJIBKO MOJIEH pAaCTBOPEHHOTrO BEIECTBA COAEPKUTCS:
a) B 1 ;mpacTBOpa
6) B 100 r pacTBOpa
B) B 100 M pacTBOpa
7.PaBHOBecue peakunu N2 + 3H2<>2NH3 npu ysennueHun 1aBJI€HNUsS] CMECTUTCS:
a) BIIEBO
6) BmpaBo
B) HE CMECTHUTCS
8.BonopoaHbIil moKa3aTeb PaBeH:
a) —lg[H+]
6) —lg [OH-]
B) —Ig[H++ OH-]
9. DKBHUBAJICHT COJITHON KHUCJIOTHI PaBEH:
a) MoJsipHOi Macce (M)
6) M/2
B) M/3
10.HaubospImeii 31eKTPOOTPHULIATEIPHOCTHIO 00J1aIaeT SJIEMEHT:
a) H
6) O
B) F
11.B pacteope ¢ pH=5,5 peakuus cpenst:
a) Kucas
0) HelTpambHas
B) IIeJIOYHAs
12.CBolicTBa IPOCTBIX BEIIECTB U UX COEAUHEHUI HaXOAATCA B IEPUOANYECKOH 3aBUCUMOCTH OT:
a) 3apsjaa sapa
©) maccel sapa
B) MAacChl 3JIEMEHTAPHBIX YaCTHUI]
13. Xumudeckast ¢Bsi3b B MoJiekyie xjoposoaopona (HCI):
a) KOBAJICHTHAS HETIONIpHAs
0) KOBaJIEHTHAs MOJAPHAs
B) HOHHas
r) BOJOPOIHAs
14.pH 0,1 MonsspHOro pacTBopa a30THOM KHUCJIOTBI PaBEH:
a) 1
6) 7
B) 13
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r) 14

15.KakoBa peakiusi cpebl B pactBope conbl (NaxCOs):

a) Kucnas
0) HelTpambHas
B) IIeJIOYHAsI

16.I1pu B3aUMONENCTBUY LIUHKA C COJNIIPHON KMCJIOTON BBIAENSIETCS Ias:

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

a) BOIOpPOA

0) xucIOpOa

B) XJIOp

IlepBblii 3aK0H TEPMOANHAMUKY O3HAYAET, YTO SHEPTHsl U30JIUPOBAHHON CUCTEMBIL
a) Pactér

0) YwmenbIuaercs

B) IlocTrosiHHa (He MeHsieTCs)

ITepexon TEMIOTH! OT XOJOJHOTO TeJa K TOpPsiYeMy CaMOITPOU3BOJIBHO!
a) Bosmoxen

0) He Bo3MOKeH

B) Bcerna mpoucxogut

Kax MoxHO oxapakTepu3oBath SHTpomnuio (S) — 310!

a) Mepa sHepruu

0) Mepa OGecriopsinka

B) Mepa Temnorsl

3aBHCHUT JIU TETJIOBOH 3P EKT peakiuu OT MyTH PEeaKuu?

a) He 3aBucur

6) He 3aBUCUT TOJNBKO TSI TPOCTBIX OHOCTAIMUHBIX PEAKIH

B) 3aBUCHUT OT HAINYHS KaTaJIN3aTOpa

Kak m3meHsieTcst TeMneparypa 3aMep3aHusi pacTBOpA IO CPABHEHUIO C YUCTBIM PacTBOPUTENEM?
a) YBennmuuBaeTcs

0) Ywmenbluaercs

B) He usmensiercs

OT yero 3aBHCUT KOHCTaHTa XMMUUYECKOI'O paBHOBECH?

a) Ot KoHIeHTpauuu

6) Tonbko OT TeMIepaTypsl

B) Ot Temnepatypbl U IPUPOABI BELIECTB

KakoB (pu3ndeckuii CMbICT KOHCTAHTBI CKOPOCTH?

a) Kosdpdummert nponopunoHaIbHOCTH B 3aKOHE AEHCTBYIOIUX MAacce
6) CkopocTb peakuuu MpH JFOOBIX KOHIEHTPALUSIX UCXOIHBIX BEIECTB
B) CKOpOCTb peakuuy MPU KOHLEHTPALMIX HCXOIHBIX BEIeCTB 1 MoJb/aM3
Koncranra ckOpOCTH XMMUYECKON pEeaKLMU HE 3aBUCHUT OT:

a) Temmepatypsl

0) KoHueHTpauuu pearupyronx BEeIIeCTB

B) Ilpupons! BerecTs

XUMHUYECKOE PABHOBECHE B CHCTEME 03HAUAET, YTO MPOTEKALT:

a) JIroOoe KoMu4ecTBO peakuuii

6) /lBe peakuuu- npsimast u obparHas

B) OpnHa HeoOpaTHMasi peaKiust

U3 CKONBbKHUX MOJIEKYJI MOJKET COCTOSITh KOJUTOMIHAS YacTula?

a) W3 ogHOI MONEKyIbI

0) U3 nByx mMoJekyn

B) M3 HEKOTOPOro KOMN4eCTBa, 00ECTIEUNBAIOIIETO T€TEPOreHHOCTh CUCTEMBI
Jjis1 "uero Hy KeH CTadMIN3aTop B KOJOAHOH cucteme?

a) s coavmaHus 4acTHIl

0) s coxpaHeHHs pa3Mepa YacTHIl
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B) /Jlo1st BEIMAZEHMsI Ocaka
28. Koarymsauus ruapo30deil CBs3aHa ¢ TeM, YTO NpHU 100aBICHUH SJIEKTPOIUTA:
a) YBEIMUMBAETCS 3apsii KOJJIOWTHON YaCTULIBI
0) VYmeHbInaercs: 3apsi KOJUIOUIHON YaCTHIIbI
B) He ymeHbIaercs 3apsif KOJJIOUTHOW YaCTULIBI
29. K xakuM cucTemMam OTHOCATCS KOJIJIOUIHBIE PACTBOPHI?
a) T'oMoreHHBIM
6) T'ereporeHHbIM
B) HoHHBIM pacTBOpam
30. Yro Takoe ITAB?
a) BemecTBO, MOJIEKYJIBI KOTOPOTO COCTOSIT U3 MOJSIPHOM M HEMOJISIPHOW HacTed M CrocOoOHbIE
MOHU>KATh [IOBEPXHOCTHOE HATSKEHUE pacTBOpa
0) BemecTBO, MOJIEKYJIBI KOTOPOTO COCTOSIT M3 TOJSIPHOW M HEMOJISIPHOW YacTe M CrocOOHbIE
MOBBILIATH TIOBEPXHOCTHOE HATS)KEHUE PACTBOPA
B) BemecTBo, TepMOAMHAMUYECKH HECOBMECTUMOE C PACTBOPHUTEIEM
31. KakuM 13 nepednciIeHHbIX BEIECTB CBOMCTBEHHO SIBJICHNE HAOyXaHHs?
a) Kayuyk
6) Caxap
B) Men
32. Kakoe 13 mpenyiokeHHbIX XUMHUECKUX coequHeHut spisercs [IAB?
a) C6H14
6) KOH
B) C17H35COONa
33. KauecTBeHHBIM peareHToM Ha (pocdaT-uoHBI SIBISETCS. . .
a) KpacHasi KpOBSIHAsI COJIb
0) peaxtus Heccnepa
B) nueHIaMuH
I) MarHe3uaJbHasi CMECh
34. IIpucyTCTBHE CONISIHOM KHCIIOTHI B BOJHOM PAaCTBOPE MOKHO OOHAPYIKUTH C MMOMOIIBIO. . .
a) JaKMyca win HuTparta cepedpa
0) makmyca wim xjopuaa cepedpa
B) (eHondrazenHa WM ruAPOKCUIA HATPUS
r) ¢enondranrenHa uau HUTPAT Oapus
35*. Jlnst obnapyskenus: noHos xene3a(1ll) B kucnoii cpene MOKHO MOAEHCTBOBATS. . .
a) KOHIEHTPUPOBAHHOHN CEPHOU KUCIOTOU
0) rexcaumanodepparom(ll) xamus
B) rekcanuanodepparom(lll) xanus
r) POJAHUIOM aMMOHUS

14. Keic-3agauusa

1Ipobremmusiii sxcnepumenm [

Ham wu3BecTHO, 4YTO CONM B3aUMOJCHCTBYIOT MEXKAYy COOOW MPH YCIOBUM, YTO OHU XOPOILIO
pPacTBOPUMBI, & B pe3yJIbTaTe peakuud OOMEHa TMOJydaeTcsi HOBas HepacTBopuMas cojb. C 3THX
MO3ULMH TOJIy4aeTCsl, YTO B3aMMOJEHCTBHE MEXKIY XJIOPUIOM Kejie3a TPEXBAJCHTHOTO M XJIOPHUAOM
aMMOHHUsI HEBO3MOXXKHO. OpmHAaKo, OOMH M3 CIOCOOOB TMONY4EHHs a30Ta B J1a0OPAaTOPHBIX
ycnoBusix npotekaer mo peakunn: 6FeCls + 2NH4Cl = 6FeCl; + 8HCI + N;. Hanmuio npotusopeuue.
Kak ero oObsicHUTB?

IIpobnemmusiil sxcnepumenm 2
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Bel 3HaeTe, uyTo HepacTBOpHuMBIe conu, HarpuMmep Takue kak (CaCO3) He TOKHBI B3aUMOECHCTBOBATD
¢ npyrumu coisimu. OgHaKo, HemaBHO, pu nmpoBeaeHuu skcrnepumenTa B cucteme FeCls + CaCOs3 mbl
Habmonanu OypHOe BBIIEICHHE rasa U BblMageHue Oyporo ocaaka. /st BISICHEHHs, KaKOH 3TO ras,
MBI B PEAKIIOHHYIO MTPOOUPKY BHECIH TOPSIIIYIO JIYYUHY, U OHA Moracyia. Mbl TaK)kKe MPOBEJIN aHAJIN3
0Cajika M BBIICHSUIM, YTO Oypble YaCTHIIBI OCAJKA HE PACTBOPHMBI B BOZIE U LIEJIOYaX, HO PACTBOPHMBI
B kuciorax. Mrak, Borpoc: uro npousonuio npu s3anmonetictsuu FeClz ¢ CaCOs, kakum obpaszom u
KaKo# ra3 o0pas3oBaicsi, v 9TO U3 cedsi mpeacTasisieT Oypbiil 0canok?

IIpobremmusiil sxcnepumenm 3

U3BecTHO, YTO METa/UIbl PEardpyrT C PacTBOPAMHU COJIel C BbIIEJEHHEM MeTajia, BXOISINEro B
COCTaB COJM M COJNM MeTaa mo cxeme: Me + Me*A = Me* + MeA. C uenbto mpoBepku 3TOH
TUIOTE3bI MbI MPOBEITH CEPUIO OIBITOB!

B npobupky Ne 1 mpunumm pactBop Memnoro kymnopoca (pactsop CuSO4 SH20) obbémom 5 min u
no0aBHIIN KyCOYeK skeje3a (KeJe3HbIN IBO31b).

B mpobupky Ne 2 npunmim pacteop cynbdara skenesa (1) m 1o6aBmiIn BOCCTAHOBIEHHYIO Me/ib.

B npobupky Ne 3 mpunumm pactBop Memnoro kymnopoca (pactsop CuSOy4 SH20) obbémom 5 M u
NO0aBUJIH TPAHYITY IIMHKA.

B mpobupky Ne 4 mpunmmnu pactBop cynbdara HUHKAa 00BEMOM S5 MIJI U 1OOABUIIM BOCCTAHOBJICHHYIO
MeIb.

B mpobupky Ne 5 mpummnm pacteop cynbdara sxkenesa (I1I) n nodaBunm mopomok BOCCTAHOBJIEHHON
MeIH.

Bot 4to MbI HaOMIOAAM B pe3yJIbTaTe MPOBEACHHBIX SKCIIEPUMEHTOB:

B npobupke Ne 1: oOpaszoBaincst KpaCHO-PBIKHIA HAJIET HA Kycouke Fe.

B pobupke Ne 2: HU4ero He MPOU30ILIO.

B mpobupke Ne 3: oOpas3oBajcs KpaCHO-pBDKHUI HAJIET Ha KyCOUKe Zn.

B pobupke Ne 4: HU4ero He MPOU3OILIO.

B mpobupke Ne S5: menp pacTBOpsieTCs W TOSIBJISIETCSl 3€JIEHOBATO-rONyOOBaTOE OKpaLIUBAHHE
pacteopa.

IIpobnema: Bee mpemioxkeHHbIE OMBITHI - 3TO OMNBITHI C HUCMOJB30BAHUEM METAJIa M COJIM IPYroro
MeTaJljla, OJJHAKO HE BCE PEe3yJIbTAThI OMBITOB BIUCHIBAIOTCS B cxemMy Me + Me*A = Me* + MeA.
ITouemy?

2. XapaxkTepucTHKA (P)OHAOB OLICHOYHBIX CPEACTB AJs NMPOMEXKYTOYHOH ATTECTALHH

CornacHo ydyeOHOMY I1aHy (hOPMOH MPOMEKYTOYHOW aTTECTAlMU MO JUCIHUILTNHE « XUMUS»
SIBJISIETCS K3aMEH.
DK3aMeHbl O TUCHMIUIMHE MPECIEeNYIOT Lelb OLEHHTb padoTy CTYAEHTa 3a Kypc, MOJyuYeHHbIE
TEOPETUYECKHE 3HAHUS, MPOYHOCTh MX, PA3BUTHE TBOPYECKOTO MBIIIJICHUS, TPUOOPETEHIE HABBIKOB
CaMOCTOSITENTbHOM pa0OThI, YMEHHE CUHTE3HPOBATH MOJYYCHHBIC 3HAHUS U IPUMEHSTh UX K PEIISHUIO
MPAKTUYECKUX 3a7a4.
DK3aMeHbI MPOBOASTCS MO OWjieTaM B YCTHOW WJIM MUCBMEHHOW (hopme. DK3aMEHAIMOHHBIA OueT
COZEPKUT 1BA TEOPETUYECKUX BOMPOCA U OJHO IIPAKTUYECKOE 3aaHNUE.

IIpuMepHBIH NepedyeHb BONPOCOB K IK3aMeHy

1. HpenMeT " 3aaa4Yu XUMHUH. OCHOBHBIE TOHSITHS XUMUMH.

2. OCHOBHBIE 3aKOHBI XUMHHU, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH KPATHBIX OTHOLHGHPIP'I, 3aKOH
ABOraapo, 3aKOH COXPaHEHUS MacChl

3. OcHOBHbIE MOJIO’KEHUSI ATOMHO-MOJIEKYJIIPHOTO YUEHHUs

4. Ctpoenue sinpa atroma. MU3oTonbl. XUMHUYECKUN 3JIEMEHT.

5. Aromable opOurtann. KBaHTOBBIE UHCcia
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10
11

13.

14.

15

19.

20.

21.

22.
23.

24.
25.
26.
27.
28.
29.
30.

31.
32.

33.
34.
35.
36.

37.
38.

39.

40.
41.

OCHOBHBIE TIPaBUJIA 3AMIOJIHEHUS HJIEKTPOHHON obonouku: nmpunimn Ilaymu, mpasuno ['yHna,
npasuio KiedkoBckoro.

Ilepuoanueckuii 3aKOH U epUOAUYECKas cucTemMa xuMudeckux snemenTos 1. M. Menneneesa.
CtpykTypa nepuoguieckoil CHCTEMBI.

Knaccupukanus 31eMeHTOB Ha METaJUIBl U HEMETAJLTbl. DJIEKTPOHHBIE CEMEHCTBA.
3aKOHOMEPHOCTH HM3MEHEHUs CBOWCTB XHMMYECKHUX 3JIEMEHTOB U MX COEJUHEHUIl B
MEePUOJUYECKON CUCTEME: B MEPUOAAX, TPyNIaX, MOArpynnax.

. IlonoxxeHust TeOpUU XUMHUYECKOM CBA3U. MeTO BAJICHTHBIX CBsi3eil. BalleHTHOCTD.
. Bunibl XuMHU€CKOH CBSI3U: KOBAJICHTHAsI, MOHHAsI, METAJUIMYECKasl, BOIOPOAHAS.
12.

CpoiicTBa XMMHYECKOW CBSI3M. MOJSIPHOCTb M TMOJSIPHU3YEMOCTb,  HACBHIIAEMOCTb,
HAIPaBJIEHHOCTh, THOPHIN3ALIHS.

KonnuecTBeHHbIE XapaKTEPUCTHKH XHMHYECKOH CBSI3U: JHEPrHs CBsA3H, [UIMHA CBSI3H,
BAJICHTHBIE YTJIbl, pacpeieNieHne 3JIEKTPOHHOH IIIOTHOCTH.

OOMeHHBIN MeXaHI3M 00pa30BaHUs KOBAJICHTHOH CBSI3H.

. JIOHOpHO-aKLENTOPHBIN MEXaHU3M 00pa30BaHUS KOBAJCHTHOMN CBSI3U.
16.
17.
18.

KomrnekcHble COeqUHEHNs: ONpeAeNeHNne, CTPOCHHE, CBOWCTBA

KowmrutekcHble coenrHeHus: 00pa3oBaHe XUMUYECKOHN CBS3H.

Oxcunpl. Ilonyuenne. OOmue xumu4eckue cBOWCTBA. lIpuBeCTH ypaBHEHHMS XMMHYECKHX
peakuuii. Ha3zBath kaknoe COeAUHEHHE.

OcuoBanwmst. [lonydyenne. O0mue xuMudyeckne cBoicTBa. [IpuBecTn ypaBHEHUST XUMHUYECKUX
peakuuii. Ha3zBath kaknoe COeAUHEHHE.

Kucnoter. Ilonydenne. OOmme xumudeckue cBoiictBa. lIpuBecTH ypaBHEHHS] XUMHUYECKHX
peakuuii. Ha3zBath kaknoe COeAUHEHHE.

Comu. Ilonmyuyenue. OOmme xuMudeckue cBoiicTBa. IlpuBecTH ypaBHEHHS] XHMHYECKHX
peakuuii. Ha3zBath kaknoe COeAUHEHHE.

ITonsarue pactsopos. Pacteopumocts. Teopust pactsopos Menneneesa.

ITonoxenust Teopuu saexTpoiauTUyecko nuccoumauuu. Ilpuumuel guccounanuu. CreneHb
JUCCOLMALIUH.

CuyIbHBIE HJIEKTPOJIHTBI, CIIA0bIE SJIEKTPOIUTHI, KOHCTAHTA TUCCOLUALINH.

Hucconmanus Boasl. Bonoponnsiii mokazarens. Cpena pactBopoB. MHaAUKATOPHL

I'maponus coneii.

CaoiicTBa pacTBOPOB HEANEKTPOJUTOB. 3akoH Payssa. CrneacTsus us 3akoHa.
DNEKTPONUTHYECKAs] TUCCOLHALINS COJIEH, KUCIIOT, OCHOBaHUH, aM(OTEPHBIX THIPOKCHIOB.
Honnsle peakunu B pactBopax. OOpaTumble 1 HEOOPATUMBIE PEAKLIIH.
OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. lloHATHe o0 mporeccax OKHUCIEHUA W
BOCCTaHOBJIEHUs. OKHUCIUTENb U BOCCTAHOBUTEND. [IpuMepsl.

OCHOBHbIE THUIIBI OKUCJIUTENBHO-BOCCTAHOBUTENBHBIX PEAKLIHH.
OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  CBOMCTBAa BewlecTB. [lojoxkeHue okucnurtenen u
BOCCTAaHOBUTENEH B NEPUOAUYECKON CUCTEME XUMHUUECKUX 351eMeHTOB /.. Menneneesa.
Xumunueckas TepMoAnHaMuKa. TepMoXxuMudeckue ypasHeHus, 3ak0H ['ecca.

IlepBelii 3aK0H TEpMOAUHAMUKY. BHYTpEHHsAs SHEPIUs U SHTANbIIUS.

BTopoii 3ak0H TepMOAMHAMUKHN. DHTPONMS U €€ U3MEHEHHe MPU XUMHUYECKUX MPOoLieccax.
Oueprust 'nbbca n €€ u3MeHeHus1 MPU XUMHUYECKUX Iporieccax. Y CIOBHUsS CAMONPOH3BOJIBHOTO
MPOTEKAHUS XUMUYECKUX peakLnii.

CKopocCTb peakiLii U METO/IbI €€ PEeryJIUPOBaHMUSI.

Ilonatue o xummueckoMm pasHOBecuu. lIpunuun Jle-Illatenbe. ®akTophl, BAMAKOIUE HA
CMELIECHUE PaBHOBECHS.

[Tonsitne 00 >MEKTPOAHBIX MOTeHNMakax. | ampBaHMUYECKUil >JeMeHT. YpaBHeHHe HepHcra.
DJ1C u e€ u3mepenue.

CraHaapTHBIN BOAOPOIHBIN 3J1EKTPOA. Psll CTaHIAPTHBIX 3IEKTPOAHBIX MOTEHIIUAJIOB.
I'anpBannueckue snemeHTsl: Januana-Axkobu, Bonpra. Yerpoiicrso. [IpuHnmm paboTsL
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42.

43

44.

45.
46.
47.
48.

49.
50.

51

54.

55

61

66.

67.
68.

69.
70.
71.
72.

N =

Kopposust merannoB. OcHOBHbIE BUABI KOPPO3UHM. XHUMHYECKass U 3JIEKTPOXUMUYECKas
KOPPO3Usl.

.Metonp! 3amutel oT kKoppo3uu. llokpertusi. [leiicTBue MHrHOUTOPOB. DIEKTPOXUMHUECKAS

3aLINTA.

CymHocte »3iexTponu3a. llocnenoBaTenbHOCTh paspsAKd KaTHOHOB W aHUOHOB IIpH
3JIEKTPOJIM3€E PacIUIaBOB U pacTBOPOB. 3akoHbl Papanes.

DIIeKTPONIN3 PacTBOPOB C PACTBOPUMBIM U HEPacTBOPUMBIM aHozoM. [IpuBecTu npuMepsl
IToBepXHOCTHBIE SABJICHHS U aICOPOLIUSL.

JucniepcHbie cucreMbl. Kinaccudukarys, CBOMCTBA U METOABI X TOTYYCHUS.

Konnounuele cucremsl, ux ctpoeHue. KadecTBeHHbIE U KOJMYECTBEHHBIE XapaKTEPUCTUKHU
KOJUIOUJHBIX PACTBOPOB.

Bricokomonexysipaele coenuHenus. [lonssTue MonoMepa, noaumepa, OJIuroMepa.
Oprannyeckne M HeopraHudeckue mnonuMepel. buonomumepst. IlpuBectu npumepsl
MOJIUMEPOB, HA3BaTh UX.

. Meroap! nony4yenus noaumepos. Iloaukonaencanys u nonuMepu3anus.
52.
53.

CtpoeHue u cBOMCTBa MOJIUMEPOB.

OcHOBBI KauecTBEHHOro aHanu3a. [IpuBecTu npuMepbl XUMUYECKUX YPaBHEHUM KaueCTBEHHBIX
peaKLII/IfI " yKa3aTb MPU3HAKU UX TIPOTCKAHUA.

OCHOBBI KOJIMYECTBEHHBIX METOJOB aHAJIN3A. CYIIHOCTh THTPUMETPHUYECKOTO aHATN3A.

. OCHOBBI KOJIMUECTBEHHBIX METOJI0B aHAJIN3a: CYLIHOCTb FPABUMETPUYECKOIO aHAJIH3A.
56.
57.
58.
59.
60.

OO0wast xapakTepUCTHKA 3JI€MEHTOB [-A rpymnrbl
OO6wast xapakTepucTika 3jaemMeHToB 11 —A rpynmsl
OO6wmas xapakrepucTtika 31aemMeHToB 111 —A rpymnme
OO0wast xapakTepucTHKa 31eMeHTOB [V-A rpynmb
OO0wast XapakTepUCTHKA 3JIEMEHTOB V-A rpymmbl

. O06mas xapakTepucTuKa 3J1eMeHTOB VI-A rpymniisl
62.
63.
64.
65.

OO0wast xapakrepucTrka 31eMeHToB VII-A rpynmsl

Bopa: pacnipoctpaneHue B mpupozie, CBOMCTBA, 3HAUEHUE.

O0mas xapakrepucTuka d-3J1eMEHTOB

XUMHUUECKOE CTPOCHHUE OPTaHWYEeCKUX COENWHEHHWH KaK MPHUpPOJda M IOCIENOBATEIbHOCTD
CBsi3eil aTOMOB B MoJiekyJjie (A .M. ByTiepos).

OcCHOBBI KJIaccupuKauu OPTaHUYECKUX COENMHEHWH IO YIJIEPOAHOMY CKENeTy |
(yHKUMOHATBHBIM TrpynraM. ['OMOJIOTHSI U TOMOJIOTUYECKHE  pPsAObl B OPraHUYECKOH
XUMUH.

[Mpunnmmne! cucremaruyueckor HomeHknatypsl MIOITAK.

CoBpeMeHHast kiaccuuKanys OPraHMYECKUX PEaKUUN: IO Pe3yJsIbTaTy, Crocody paspbiBa
KOBJIEHTHOH CBSI3M W THITy aTaKylOIIEro peareHra (pajguKaibHbIE, SJIEKTPO(HUIbHBIE,
HYKJIEO(UITbHBIE)

OCHOBHBIE KJIACChI OPTraHUYECKUX COSIMHEHHH: YIIIEBOIOPOIbI

OCHOBHBIE KJIaCChI OPTraHUYECKUX COENUHEHHH: KUCIOPOIOCOAEPIKAIINE COCTUHEHNUS
OCHOBHBIE KJIACCHI OPTraHUYECKUX COSIUHEHH: a30TOCOAEPIKAIIINE COSAMHEHUS.

OCHOBHBIE KJIACCHI OPTaHUYECKUX COSNUHEHHUH: aMHHOKHUCIIOTHI, IENTHBI U OSJIKH

TemMbl NpaKTHYECKUX 3aAAHUMN

KomnekcHbie coenunenus: crpoenue, Homenkiarypa KC.
OKUCITUTENTbHO-BOCCTAHOBUTENIbHBIE PEAKIUU. YPABHATbH METOJOM 3JIEKTPOHHOro OajaHca.
Onpenenutb OKUCIUTEIb U BOCCTAHOBUTE!D.

XI/IMI/ILIGCKI/IG ypaBHeHI/Iﬂ, OIMUCBIBAKOII[IC CBOﬁCTBa OCHOBHBIX KJIACCOB HeOpFaHI/ILIeCKI/IX
COETMHEHNH.
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4. DnexkTpoXuUMUs: TajibBAHUYECKHE BJIEMEHTHI, 3JIEKTPOJIN3, KOPpOo3Uus. YpaBHEHHUs MPOLIECCOB.
Pacuetsl.

CriocoObl BBIpaKeHNs1 KOHIEHTPALUH PacCTBOPOB.

Bonoponusriii mokazarens (pH).

I'maponus coneii.

PactBopse! HesnekTponuToB (Atku., Atzam.).

9. PacueTrbl KHHETHYECKUX NAPaMETPOB B XUMHUYECKUX PEAKLIMIX.

10. HannpaBneHue cMeIeHNUs1 pABHOBECHS IIPU PA3JINYHBIX YCIOBUSAX.

11. TepmonuHamMu4eCcKue pacyeTsl.

12. BeiBox (hopMyJ1 OpraHUUECKUX COSTUHEHUN

XD N
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