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1.CTpykTypa u 0011asi TPYA0eMKOCTb U CIUIIUNHbI
OO01mast TpyA0€MKOCTh TUCITUTUTHHBI COCTaBIIsIeT 2,5 3aueTHble enuHullbl (90 gac.)

Ounas ¢popma 00yueHust

Kypc 1
Cemectp 1
Jlexuun 6
[IpakTuyeckue 3aHATHS -
JlaGopaTopHbIe 3aHATHS 54
HTOro ayuTOpHBIX 3aHITHN 60
CamocrosiTenbHas padboTa 12
dopma KOHTPOJISI IK3aMeH
DK3aMeH 18
O01m1ee KOIMYECTBO YacoB 90

2. leau 0CBOEHHUS JUCHUILIHHBI

Hensimu ocBOEHUS OUCHMILIMHBI « XUMUS» SBISIOTCS OBJIAJICHUE 3HAHUSMHU 3aKOHOB U TEOpUil
XUMUH, SBISIOUIMXCS (PyHIaMEHTOM Il OCBOEHHUS CIELUAIbHBIX U IPOGECCHOHATBHBIX AUCIUIUINH, a
TaK)Ke MPUOOpEeTEeHUE MPAKTUUECKUX YMEHHMH M HaBBIKOB BBINOJHATH PacyEThl MapameTpoB (PU3HUKO-
XUMHUYECKHX TPOLIECCOB IMPH PACCMOTPEHUU HX (UIUKO-XUMHUECKOW CYHITHOCTH U MEXaHH3MOB
B3aMMOJCHUCTBHS BEUIECTB, IPOUCXOASIINX B OPraHU3ME YEJIOBEKA Ha KJIETOYHOM U MOJIEKYJISIPHOM
YPOBHSX, a Takxke (opMHUpOBaHHE y Bpaua-CTOMATOJIOra CUCTEMHBIX 3HAHUH Ul 3aKOHOMEpPHOCTEN
NPOTEKaHUsI (PU3UKO-XUMHUYECKUX IMPOLIECCOB B KUBBIX CUCTEMaxX C TOUKU 3PEHHS MX KOHKYpPEHIUH,
BO3HUKAIOIIEH B pe3yJbTaTe COBMELIECHNUS PAaBHOBECUH PA3HBIX TUIIOB; POJIM OMOI€HHBIX 3JIEMEHTOB U
UX CO€IMHEHUH B )KMBBIX CUCTEMAX; (PU3MKO-XUMUYECKUX OCHOB TOBEPXHOCTHBIX IBJIEHUH U (DAKTOPOB,
BIMSIOIIMX Ha CBOOOJHYIO MOBEPXHOCTHYIO 3HEPrHI0; OCOOEHHOCTEH ajcopOLMM Ha pPa3UYHbIX
rpaHunax paszaenoB ¢a3; 0ocoOeHHOCTeH (U3MKO-XUMHM JMCIEPCHBIX CHUCTEM M PacTBOPOB
OMOIOJIMMEPOB MPHU PELICHUs PAa3IMYHBIX 33]a4, 4TO OOECIEeYUT CTaHOBJIEHUE MPO(ecCHOHATBHBIX
KOMIIETCHIIMKA ~ OyJyliero  coenuaigucra B NPO(ecCHOHAIBHOM — JESATEIbHOCTH  COTJIACHO
npodecCuOHaIbHOMY CTaHIAPTY:

e IIpodgeccuonanbHblii  cTaHaapT  «Bpay-cTOMATOJIOr»,  YTBEPXKACHHBIA  MPUKA3OM
MunuctepcTBa Tpyaa u couuanbHoi 3amuTsl Poccun ot 10 mas 2016 roma Ne 227 1.

3. Mecto aucuuniaunsl B crpykrype OIIOII ciennanurera

Cormacao ®I'OC u OIIOII 31.05.03 Cromarojiorus IUCHUINIMHA «XHUMHSI» OTHOCHUTCI K
o0s3aTenbpHON yacTu aucnuiind o1oka 1 - B1.0.06.

JIist u3ydeHusl JTaHHOTO Kypca CTYACHTHI JTOJDKHBI BJIaJICTh 3HAHUSAMH IIIKOJHLHOTO Kypca OCHOB
xumud. K Hauary u3y4eHus JaHHOTO Kypca CTYACHTHI UMEIOT XOPOIIYI0 MAaTEMATHYECKYIO TIOJITOTOBKY,
YTO MO3BOJISIET pacCMaTPUBATh HEKOTOPBIE BOMPOCH Kypca Ha IOCTATOYHOM MaTeMaTHUYECKOM YPOBHE

JIJIsT  yCHENHOTO OCBOEHUS JaHHOW Y4YeOHOW MHCHIHILIUHBI CTYICHTHI JOJDKHBI 00JIaaTh
CIIEYIOIIUMHU «BXOAHBIMIY 3HAHUSIMH, YMEHHUSIMA U TOTOBHOCTSIMH

e 3HATh: OCHOBHBIC TOHSTHS, 3aKOHBI M TEOPHHU XHUMHH MO MporpaMme OOIIEr0o OCHOBHOTO
o0pasoBaHmMs, MpaBMIa PadOTHI B XUMHYECKOU J1Ta00paTOpHH;



® yMeTh: YBEPEHHO TMOJIb30BAThCS XMMHYECKONW TEPMHUHOJOTHEH M CHUMBOJIMKOH, MPOBOJUTH
pacu€Tbl € HCHOJIb30BAaHUEM TOHATHM «PACTBOPUMOCTBY», «MaccoBasi JOJs BEUIECTBA B
pacTBOpe», UCCIEA0BATh CBOMCTBA HEOPTAaHUYECKUX BEILECTB, IPOTHO3UPOBATH BO3MOYKHOCTD
OCYIIECTBIICHUS XHUMHYECKUX pEaKIuii, OOBICHATh 3aKOHOMEPHOCTH WX TMPOTEKAHWS,
AHAJIM3UPOBATH PE3YJIbTAThl MPOBEACHHBIX OINBITOB U JIEJIATh JOCTOBEPHBIE BHIBOJIBI;
e BJIAJIeTh: HABBIKAMU XUMUYECKOT O SKCIEPUMEHTA.
ConaeprxaHue JUCHUIIMHBI « XMMUS» BBICTYIAET ONMOPOU JIJIsl OCBOCHHUSI COAEPKAaHUSI TUCUUILINH
«buosiornyeckas xumusa — buoxumus nosioctu pray, « bBUOXUMUS TKaHEW U )KUAKOCTEN MOJTOCTH PTay.
4. TpeboBanuss K  pe3yJbTaram

OCBOCHHUSA AUCIHHUIIINHBI

oOyuarouerocsi, opmupyembie B pe3yJibTaTe 0CBOCHHUS] AMCUUIJIMHBI (MOIYJIs1))

(koMIeTeH

B pe3ynbrare 0ocBOEHMS TaHHOM TUCLUIUIMHBI CTYIEHT, B coorBeTcTBUM ¢ DT'OC BO n OITOIT

[0  HaIpaBJICHUIO
po(heCcCUOHATILHBIM CTaHIAPTOM, J0JKEH IPUOOPECTH CIEAYIONTYI0 KOMIIETEHIINIO:

IOoArOTOBKH

31.05.03

«CromaToaorus », a TaKXKC

BbIIICYKA3aHHBIM

Kateropus Kon u HaumenoBanue | Koa u HauMeHOBaHHe HHIAMKATOPA JOCTUKEHUS Ocnosanue (IIC,
(rpynmna) KOMIIeTeHU MU KOMIIeTeHUMH aHAJIN3 ONbITA,
KOMIIeTeHIIU I ko Td)
OcHOBBI OIIK-8. Cnocob6en | MOIIK 8.1 3HaeT: ocHOBHBIE (PU3UKO- AHasu3 onbITa,
(hyHmaMeHTaITBEH UCIIONb30BaTh XUMHYECKHE, MATEMaTHYECKUE U €CTECTBEHHO- TIC: «Bpau
BIX OCHOBHBIE (DU3MKO- | HayYHBIE MIOHATUS U METOABI, KOTOpPHIE CTOMATOJION
U €CTECTBEHHO- XHUMHYECKHE, WCIIOJIb3YIOTCS] B MEJUIIMHE. (AJO4.7, AJ0B.7)
Hay4HbIX 3HaHUN | Maremarnueckue u | MOIIK 8.2 YmeeT: uHTEpnpeTHPOBATH
€CTECTBEHHO- JTAHHBIE OCHOBHBIX (PM3UKO-XUMHUYECKHX,

HAYYHBIC ITOHATHA U
MECTOIBI ITPU

MAaTEMATHYCCKUX U €CTECTBCHHO-HAYYHBIX
ME€TOJ0B HUCCJICAOBAaHU IIPHU PEHICHUN

peleHnn npodecCuOHANbHBIX 3a1a4
npodeccuonansueix | MOIIK 8.3 MMeeT npakTHYECKUi OMBIT:
3aj1a4 MPUMEHEHUSI OCHOBHBIX (PU3UKO-XUMUYECKUX,

MAaTCMAaTHYCCKUX U €CTECTBCHHO-HAYYHbIX
METO/IOB UCCJICIOBAHMS ITPH PEIICHUU
PO eCCHOHANTLHBIX 3a]1a4

B pesynbrate nzydeHus: yaeOHON AUCIUTUTMHBI « XUMHUS CTYACHTHI JIOJKHBI:
3HAMDb.
e Tteoperndeckue ocHoBbl xumuu (OIIK-8);
® OCHOBHBIE KJIACCHl HEOPTAHNYECKUX BEIIECTB M OMOJIOTMUECKH BaXKHBIX OPTaHUYECKUX COCIMHEHUH,
ux cBoiicTtBa u obaactu npumenenus (OIK-8);
® TEPMOIUHAMUYECCKHE W KHHETHYECKHUE
onoxumuueckux mporeccos (OIK-8);

3aKOHOMCPHOCTH TIPOTCKAaHWUA XHUMHUUYCCKUX U

e (PU3UKO-XMMHUYECKHE AaCMEKThl BAXKHEHIIMX OWOXMMHYECKUX IIPOLIECCOB M TOMEOCTa3a B
opraunusme (OIIK-8);

® MEXaHW3MHbI JeiCcTBUsI Oy(PEepHBIX CUCTEM OpraHnW3Ma, UX B3aHUMOCBS3b M POJIb B TIOJEPKAHUU
KHCJIOTHO-OCHOBHOI'O PAaBHOBECHSI, 0COOEHHOCTH KHCJIIOTHO-OCHOBHBIX CBOMCTB aMUHOKHUCIIOT U
oenkoB (OITK-8);

e MexaHH3Mbl 00pa30BaHUS OCHOBHOTO HEOPTraHMYECKOIO BEIIECTBa KOCTHON TKAaHU W 3yOHOMU
9MaJjii, KHCIOTHO-OCHOBHBIC CBOMCTBA OnokuaKocTeit opranu3ma (OITK-8);




e BAXHCWUIIME 3aKOHBI JJCKTPOXHUMHH, ITO3BOJISIOIIME IPOTHO3UPOBATh KOPPO3HUOHHYIO
CTOWKOCTh W ONTHMHU3UPOBATH TIOWCK HOBBIX KOHCTPYKIIMOHHBIX CTOMATOJIOTHYCCKUX
marepuaios (OIK-8);

®  (DUBHKO-XUMHYECKUE OCHOBBI TOBEPXHOCTHBIX SIBJICHUH M (DAKTOPBI, BIHSIONINE Ha CBOOOIHYIO
MMOBEPXHOCTHYIO DHEPTHIO0; OCOOCHHOCTH aJCOpPOIMU Ha pa3lWyHBIX TpaHUIAX paszziena ¢as
(OIIK-8);

® XUMHUKO-OMOJIOTMUECKYIO CYIIHOCTh TPOIIECCOB, MPOUCXOISAIIMX B >KMUBOM OpraHuU3ME Ha
MOJICKYJISIpHOM U KiteTouHoM ypoBHsax (OITK-8);

¢  (PU3UKO-XMMHUYECKHE CBOMCTBA CTOMATOJIOTMYECKHX IIACTMACC, CIIIABOB H JIPYyTHE MaTepUAIOB,
ux 6uocoBMectTuMocTh U HenocTatku (OIIK-8);

ymembo:

MPUMEHSITh METOJIbI TEOPETHIECKOTO U IKCIIEPUMEHTAIBHOTO UCCICAOBAHUS B TPO(ECCHOHATBHOM
nesrenprocth (OIK-8);

MPOTHO3UPOBATh HA OCHOBE HH(OPMAIIMOHHOTO TIOMCKA KOHKPETHBIE CBOWCTBA BEIIECTB U
MIPOTEKaHKE BO BPEMEHH OMOXUMHUECKHX peakiinii, pepmentaruBHbIX mporeccos (OIK-8);

eé1aoemsp:

HaBbIKaMU XuMHuueckoro sxcnepumenta (OIK-8);
HaBbIKaMu Hu3MepeHust pH OMOXKHAKOCTEH C MOMOILBI0O MOHOMEPOB, 3JIEKTPOIHBIX MMOTEHIIUANIOB,
CKOPOCTH MpoTekanust xumuueckux peakuuii (OIK-8);
HaBBIKAMU oOIlpenesieHust 0ydhepHoil €MKOCTH pacTBOPOB, B TOM YHCJIE CIIOHBI, IIOBEPXHOCTHOTO
HaTspreHus xuakoctet (OIK-8);
HaBBIKaMHU TIOCTPOeHHS (a30BbIX auarpamm ouHapHbix cmeceil (OIIK-8);
HaBBIKAMU KOJMUYECTBEHHOTO omnpeeacHus aacopouuu semects (OIK-8);
MPUKIAIHBIMA METOIaMHU HAyYHOTO HCClieaoBaHus B mpodeccronansHoi chepe (OIK-8).
OOumM CpeacTBOM KOHTPOJIS SIBJISIETCS BBEJEHHAs B YHUBEpCUTETE OAJIbHO-PEUTHHIOBAs

CHUCTCMA OLCHKHU YCIICBACMOCTH CTYJACHTOB CIICHHUAINTCTA U HaHpaBJ’IeHI/Iﬁ 6aKaJ1aBpHaTa.



5. Conepxxanne u y4eOHO-MeTOANYECKAs] KAPTA AU CHUTIIHHbI

Tabnuma 5.1.
Howmep HaumenoBanue Tem (BOonpocoB), 3aHAaTuda CamocTosTenbHas paboTa CTyACHTOB Dopmbl Konuuectso | Jlureparypa
HEACIIN HN3y4acMbIX I10 ,I[aHHOI71 JUCHUIIIINHE KOHTPOJIA 0asuIoB
a 1a6 Copnepxanue Yacel min | max
1 DJieMeHTbl XUMMUY€eCKOI TePMOAHHAMHKH U XUMHY€eCKOI 4 Pacuer TemnoBsix s dexron Koncrexr, 5 7 [1-8]
KHHETHKU. XMMHUYeckoe paBHoBecue. KaTtanu3s: DneMeHTHI peaKuid, pacyeT H3MEHEHUs YCTHBIH [10, 11]
XUMHYECKON TePMOJMHAMUKN. DHTAJBITUSA. DHTPOTIHSL. SHTPOTIHMH 1 SHEPTHH FH66vca onpoc,
CBoGoHas sueprus ['166ca. DK3IproHuyecKue 1 Tp¥t IpOTEKAHMI pCaKIIHH. mpoBepKa /3,
SHAPPTrOHUYECKHE Tporiecchl. PacueT n3MeHeHHs SHTAIBINHT H Pemwenne 3anas, TecTHpoBatue
0OTHOM SHEPTHH B X0/ XUMUYecKor peaknuu. [Ipumenenme [ Omucatne CoCTOAIA
2 CBO 2 XUMHUYCCKOT'O PaBHOBECHS C
u Il Havana TepMoaMHAMUKN K OnocrcTeMaM. XHMHYECKOe HCTIOMb30BaHMEM MpHHIpa Jle
paBHoBecue. DakTopsl, BIUSIONINE HA paBHOBecue. [TpuHimmn 1 [llatesbe, PacyeT KOHCTAHTHI 2
CMEILEHNS XUMUYECKOTO paBHOBecHs. KOHCTaHTBI paBHOBECHSL. paBHOBECHS
OneMeHThl XUMHUECKON KMHETUKU. 3HaUeHHEe CKOPOCTH pPeaKnit
B XMMHUECKOro aHaiuse. [lonstue 06 MHrHOMTOpaX, MPOMOTOpaX,

3 aktuBaTopax. OCOOCHHOCTH KaTaJTUTHICCKOW aKTHBHOCTH 4
dbepmenToB. Korcranra Mukasmica. @akTopel, BIHUSIONTHE HA
CKOPOCTB PEAKITHIA U TIPOIIECCOB, HCIOIB3YEMBIX B XHMUIECKOM

aHaiu3e. ['OMOreHHbIN, TeTepOreHHbIN KaTalus.

4 PactBopsl. KouturaTuBHbie cBOMCTBA pACTBOPOB. 2 Pacuer KOHLICHTpaLMK PaCTBOPOB 2 Koncrexr, 4 7 [1-8]
DJIeKTPOIMTHYECKAs JUcconUanmsi pacTBopoB: COBpeMEHHBIC (6 cr10c000B BBIpaXKEHNS YCTHBII [10, 11]
MPENICTaBIICHHS O CBOMCTBAX 3JIEKTPOIUTOB M HEAJICKTPOIIUTOB. KOHLCHTPALIH), PACUCT JIABIICHH, onpoc,

Ocmoc. 3axonsl ['enpu, Jlansrona, Ceuenosa. KomnuraTupasie Tiapa, TCMICpaTyp KUTCHIA 1 npoBepKa 13,
5 CBOMCTBA pa30aBICHHBIX PACTBOPOB HEAJIEKTPOIUTOB H 1 4 SATBCPIICBAHI, OCMOTHCCKOTO TeCTHPOBAHKC
JIABIICHVISI PACTBOPOB HJIEKTPOJIMTOB
3JeKTPOAUTOB. 3akoH Payns. OcMoTHYECKOE TaBICHUE, 3aKOH H HEAIISKTPQIHTOB, PeleHye 34
Bant-T'odda. Teopun Appenuyca, JIstoca, bpencrena-Jloypu.
6 Bydepnsie pactBops! u ux cBoiicTBa. bBydepnas emkocTs. Pacuet 2
pH pactBopos. bydepHbie ciucteMbl KpoBH, CitOHBL. [ Haponns
7 I'eTeporennbie paBHOBecHs H Npouecchl. PapHoBecusi B 4 Xumuaeckue peakuuy, Koncmnexr, 4 6 [1-8]
cHcTeMe 0caloK- PpacTBop. JIeXKale B OCHOBE YCTHBI [10, 11]
PacTBOpeHne ManopacTBOPUMBIX SJIEKTPOIUTOB B BOE. obpasoBannu 3yGHOIi 1 KOCTHOI onpoc,
1 TKaHH, KOHKPEMEHTOB 1 MpOBEpKa 11/3,
8 [IpousBeneHne pacTBOPUMOCTH. Y CIIOBUS BBITAICHUS U 2 TeCTHpOBAEHE
pacTBoOpeHHsI 0CaAKOB. XUMHUECKHE PEaKIIUH, JIeKaIie B OCHOBE
o0pa3oBaHus 3yOHOH U KOCTHON TKaHH, KOHKPEMEHTOB
9 1 PYBEXHAS KOHTPOJILHASI PABOTA 2 [onroroska kx 1 pyGesxHOH 1 Kommerorep. | 12 15 [1-8]
KOHTPOJILHOM paboTe. TECTHPOBAHME [10, 11]




9 Kommiekcubie coemuuenus. Teopus KC, yeroitunsocts KC B 2 Crabunusanus HeyCTOHYHBOM 1 Koncnexr, 2 4 [1-8]
pactBope. Koncranta HecToiikocTi. IHepTHBIC U TaOUJIBHBIC CTCICHH OKMCIICHHA YCTHBIH onpoc, [10, 11]
KoMIUIeKChl. Xenatel. [IpecTaBienus 0 CTpoeHnH [CHTPAIILHOTO aTOMa KOMILICKCO TpOBEPKa 13
OMOKOMIUIEKCHBIX COSTMHEHUH (TeMOTTI00HH, IUTOXPOMBI, ;ff:;gxg?:riﬁ;ﬁ;}ng;; Tectrpopatiue
kobOanamunsl). Ypasaenue Hepucra-Ilerepca. [loreHnmomeTpus COG/IMHCHMSE OT TIPUPOHI
JIMranaoB (SJ'ICI(TpOHHOC
CTpOCHHE, PANYC, 3aps).
10 OKHCJINTEeTbHO-BOCCTAHOBUTEIbHbIE peakunn. Baxuelnme 2 IMpupona Bewmects — 1 Koncrexr, 2 3 [1-8]
OKHCJIUTENIM U BOCCTAHOBUTEN. OKUCIIUTENBHO- OKHCITUTENCH 1 YCTHBIH ompoc, [10, 11]
BOCCTAHOBUTEJIBHBIE IIPOLIECCH] B )KUBBIX OPTaHU3Max BOCCTaHOBHUTEIIEH. TpoBepKa J/3
TECTUPOBAHHE
11 DU3NKO-XUMHUSI TOBEPXHOCTHBIX SIBJICHHUI B 4 IToBepXHOCTHBIE SABIEHUS U Koncrnexr, 4 5 [1-8]
(YHKIMOHHPOBAHMM KUBBIX CHCTeM. [I0BEPXHOCTHOE azcopOumst. Komnonausie ITAB YCTHBII ompoc, [10, 11]
12 HaTSHKCHHE KUAKOCTeH. [IoBepXHOCTHO-aKTHBHBIC BEINECTBA. 2 aﬂej‘Tp”quK“e CBOHCTBA, TCCTUPOBAHHUC
Ancopbuus. A6cop6uus. Mcnons3oBanue copOLMOHHBIX YCTOMAHMBOCTE H KOATYJIAUHA
13 MPOLIECCOB B MEMIIMHE. BUIBI IMCTIEPCHBIX CUCTEM. 4 KOJIOMIHBIX cHETEM 2
14 I'unpodobubIie KoutonaHBIE pacTBOphl. CTpOCHUE B CBOWCTBA
KOJUTOUIHBIX YacTull. [lentu3atms u koarymsiust. [uapodusbHbie
kosmtonHbIe pactBopbl [IAB 1 BMC. Cgoiictea 1 Grosnormgeckoe
3Ha4YCHHE.
15 Buosioruyeckn aKTMBHbIE HU3KOMOJIEKYJISIPHbIE HEOPraHUYeCcKue 4 I'eneTndeckas cBA3b MEXKILY Koncnexr, 5 8 [1-11]
M OPraHMYecKHe BellecTBa (CTPOeHH e, CBOWCTBA, yIacTHe B BOKHEHIINMH KJIacCaMu YCTHBIIT ompoc,
(pyHKIIMOHMPOBAHNM KMBBIX clcTeM). Heopranuueckre KicmoTsl, OPraHuieCKHX COC/IMHEHHUH. npoBepka /3,
16 OCHOBAHMSI, COJIH, TIOBEJIEHME B PACTBOPE, yUACTHE B OMOXMMHYECKHX 2 TomsTne 0 cMemaHHbIX 1 TeCTMpOBaHHE
niporieccax. OpraHuuecKue CIIMPThI, aTbICTH/IbI, KETOHBI, KApOOHOBBIE (gsﬁzﬁgzxZEiz
17 KHCJIOTBI, CJIOXKHBIC S(QUPBI, YIIIEBO/bI, AMHHbI, AMAHOKHCIIOTHI — 4 FHHKOHHHHHLIHJH;)
CBOHCTBA (DIBUUECKUE H XUMUYECKHE, yIACTHE B OMOXUMHYECKHX
nporieccax
18 2 PYBEXXHAS KOHTPOJIbHAS PABOTA. 2 [MoaroroBka k 2 pyOeskHOH 1 Kommerorep. | 12 15 [1-11]
KOHTPOJIbHOM padoTe TECTUPOBAHUE
54 12 50 70

UTOro




6. O0pa3oBaTeIbHbIE TEXHOJIOTUH

[IpenofaBanye TUCIUIUIMHBI BEACTCS C IPUMEHEHHUEM CIICAYIOIINX BHIOB 00pa30BaTEIbHBIX
TEXHOJIOTHI: paboTa B KOMaHAe, OOy4YeHHE Ha OCHOBE OIbITa, WHAWBHIyalbHOE OOy4YCHHE,
MEXIMCUUIUIMHAPHOE 00yueHHe, ONepexarolas caMocTosiTeNbHast padora.

OcHOBO# 00pa3oBaTeNbHBIX TEXHOJIOTUH, UCIONB3yEeMbIX B JaHHOW TUCIHUIUIMHE, SIBISETCS
CHCTEMHBIN MOJIXOM, KOTOPHIA OTIIMYAETCS] TMYHOCTHOW OPHUEHTUPOBAHHOCTHIO, TUAarHOCTUYHOCTHIO,
UHTCHCUBHOCTBIO,  JUAJIOTUYHOCTBIO,  MOJEIMPOBAHHEM  MPO(ECCHOHATBHBIX  CUTYalluil,
NPOEKTUPOBAHUEM JUIAKTUYECKUX (YHKIMH B €JUHCTBE C KOMMYHHKATUBHBIMH M JIMYHOCTHBIMU
CMBICIIAMH, MOJYJIBHOCTBIO, MEXIPEIMETHOCTBIO, KpPEaTHMBHOCThIO. OTYacTH HCIIOIB30BaHA W
TEOPETUYECKas KOHIICTILUS METO/Ia CBEPHYTHIX HH()OPMAIIMOHHBIX CTPYKTYD.

B npenopaBannu Kypca HCIOIB3YIOTCSI COBPEMEHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHU:

. TEXHOJIOTUSI DJIEKTPOHHOTO OOy4YeHHs (pealm3yeTcs IpPH IOMOIIM SJIEKTPOHHOM
oOpaszoBarenpHOM cpenpl COI'Y npu  wucnonszoBanuu pecypcoB OBbC, mnpu npoBeneHUH
aBTOMATHU3UPOBAHHOT'O TECTHPOBAHMS U T. 11.);

° peﬁTHHFOBaﬂ TEXHOJIOI'UA,

. WHTEPaKTHBHBIC TEXHOJIOTUH;

. UH()OPMAIIMOHHO-KOMMYHHKATUBHBIC TEXHOJIOTHH;
. UCCIIeI0BATEIbCKUAE METOIbI B 00YUCHNUHY;

. npobiaemMHoe o0yueHHe.

B ydeOHOM mporecce HCIONB3YIOTCS aKTHBHBIE M WHTEPAKTUBHBIE (OPMBI TPOBEICHUS
3aHATH. Ha »Tame wW3ydeHWs TMEpBBIX Pa3/IeNoB HCIOJIB3YIOTCS TPYIIOBBIE W CaMOCTOSATEIbHBIC
¢dopmbl  pabOTHI, HANpaBICHHBIE HA OCMBICICHHME CIOXHBIX HECTPYKTYPHPOBAHHBIX MPOOJIeM
npeaMera o0y4eHus, (OpMHUPOBaHHE COOCTBEHHOW apryMEHTHPOBAHHOM MO3HMIUH IO MPOOIEMHBIM
acrieKTaM M3y4aeMOoi TeMBbI. 371ech UCTIONB3YeTCs TaKue 00pa30oBaTeIbHBIC TEXHOJIOTUN KaK:

. paboTa B MaJbIX Irpynmnax/mapax no pa30opy KOHKPETHOM TeMbl, pa3padoTKa IPOEKTOB

. OHJIaliH-ceMMHapbl. Kamplii M3 y4YaCTHHKOB HAaXOAUTCS Y CBOETO KOMIIBIOTEpA
(cpencTBa CBsSI3M), a CBSI3b MEXKJIy HHMH MOJICPKUBaeTCa depe3 VHTEpHET IOCpeICcCTBOM
3arpy>kKaeMoro MpHIIOKEHUS, YCTAaHOBJICHHOTO Ha KOMITBIOTEPE KaKJIOoro yyactHuka (Zoom, Meet,
Skype u 1p.);

. TECTUPOBAHUE;
. nexus-o6ecena, IKIUs-IUCKYCCHUS;
. MYJIbTUMEIUIHBIC JIEKIIUH C DJIEMEHTAMH JUCKYCCHU; JIEKIIH -BU3yaJIU3aIlusl, KOTOpas

MPOBOJUTCA C BU3YAIIU3ALUEN TOHSATHI;

. WHAUBUAYAIbHBIC H TPYIIOBBIC KOHCYIbTAIIUH.

B nensx peanuzanuy HHAMBUAYAIBHOTO MOIX0a K O0YUYEHUIO CTYJICHTOB, OCYIIECTBIISIOMINX
y4eOHBIN TPOIIeCC MO WHIMBHUAYaTIbHON TPACKTOPUU B PaMKaxX HMHAWBUIYATLHOTO paboyero IJiaHa,
M3y4Y€HUE JaHHOM [MCUMIUIMHBI MOKET OCYIUECTBISATHCA 4Y€pe3 WHIMBHUAYyalIbHbIE KOHCYJIbTALlUU
MpernojaBaressi O4YHO, B Yachl KOHCYJbTAIlUH, MO 2JEKTPOHHOM MOYTe, a TaKKe C HCIOJIb30BAaHUEM
Webex, mnatdopmbl qucTaHIIMOHHOTO 00yueHUss Moodle, nmuuHBI KaOMHET CTy/IEHTa Ha CaiTe
COr'Y, npyrux sanementoB 11OC COI'Y.

Jns nui ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH  370POBbSl  IIPEIYyCMOTpPEHA OpraHu3anus
KOHCYJIbTAIIM C WCIOJIb30BAHUEM J3JICKTPOHHOW TOYTHI, MIATGOPMBI JTUCTAHIIMOHHOTO OOYYCHHS
Moodle, nuunerit kabunet cryaenta Ha caiite COI'Y, npyrux snementoB JUOC COT'Y.

Bce Buabl yue6HON pabOThl MOTYT MPOBOAUTHCSA AMCTAHIIMOHHO Ha OCHOBAaHUM JIOKAJTBHBIX
HOPMATHUBHBIX aKTOB.

3. YueOHO-MeTOAUYECKOE oDecriedeHHe CAMOCTOSITE/IbHOI PadoThI



CaMocrosiTennbHass padoTa OOyYaromMXcs SBISCTCS OIHMM W3 BHJIOB YYEOHBIX 3aHATHU.
CamocrosTenbHas paboTa MPOBOAUTCS € LEIBIO:
® CHCTeMaTH3alUH U 3aKPEIUICHNS MOTYYEHHBIX TEOPETUYECKUX 3HAHUH U MPAKTUYECKUX YMEHHUH
oOyuaromxcs CTy/IEHTOB;

yIIyONeHHsI U PACIIMPEHUs TEOPETUUECKUX 3HAHUM;
e (hopMHUpPOBaHMS YMEHHUH MCIOIb30BaTh HOPMATHUBHYIO, IIPABOBYIO, CIIPABOYHYIO JOKYMEHTAIUIO
U CIELHUAIIBHYIO JINTEPATyPY;
e popMHpOBaHUS  CAMOCTOSATEIBHOCTM  MBIIUIEHHS, CHOCOOHOCTEM K  CaMOpa3BUTHIO,
CaMOCOBEPIIECHCTBOBAHUIO U CaMOpEAIU3aliu;
® Pa3BUTHUS UCCIIENOBATEIbCKUX YMEHUM.
CamocrosrenbHas paboTa 0OydyaroIIMXCsl OCYILECTBIIAETCS Ha IMPOTSHKEHUM M3Y4dEeHUs BCeH
JUCLUIUIMHBI B COOTBETCTBUU C YTBEP)KICHHOM B Y4€OHOM IUIaHE TPYAOEMKOCTBIO U COCTOUT U3:
® paboOThl CTYJCHTOB C JIGKIMOHHBIMM MaTepHallaMd, IOMCKAa M aHaliM3a JHUTEepaTypel U
3JIEKTPOHHBIX HCTOYHUKOB MH(POPMALIMH 110 33/IaHHON TEME;
® BBIMOJTHEHUS 3aIaHUM JUIsl camocTosTenbHOM pabotsl B DUOC COI'Y;
® M3y4YEHHs] TEOPETUYECKOIr0, IMPAaBOBOIO M CTATHCTUYECKOIO Marepuana Juisl IMOATOTOBKH K
MIPaKTUYECKUM 3aHATHUSAM;
® [IOATOTOBKH K DK3aMEHY.
Tembl 1 GopMBI BHEAYAUTOPHON CaMOCTOSITENIbHON paboThl, €€ TPYJOEMKOCTh CO/AepKarcsi B
pazzgene 5, Tabx. 5.1.

Memoouueckue ykasanus no opeanu3ayuu camocmosimenbHou pabomul cnyoeHmos

Iloozomoexa k nabopamopnoii pabome. IIpu MOATOTOBKE K JIaOOpaTOpHON paboTe HEOOXOAMMO
BHHUMATEJIbHO HW3YYHTh TEOPETUYECKHIl Marepuan 1o JaHHOHW paldoTe, TEXHUKY BBIIOJHEHUS
OKCIIEPUMEHTA, O3HAKOMHUTBCS C WHCTPYKIUSAMH K MpUOOpaM, KOTOPBIC WCIOIB3YIOTCS TIpU
BBITIOTHEHUHM PadOThL. 3aTeM HEOOXOAMMO HW3Y4YUTh NIpPHUMEPHl PacueToB, YSACHUTH XOJ pPabOTHI,
paccuuTaTh MacChl HABECOK BEIECTB, HEOOXOAMMBIX MJIsi MPUTOTOBIEHHsS pacTBOpoB. OOpaboTka
pe3yapTaToB JlabopaTopHbIX pabor. OT4€r 0 mabopaTopHOW pabOTE MODKEH COAEpPXKaTh BCE
MOJy4YeHHBIE OJKCIIEPUMEHTAIFHBIE PE3yNbTaThl, HEOOXOAWMBbIE pacd€Thl W BBIBOIBL [Ipu
(buKCHpOBaHUU PE3yIbTATOB U3MEPEHHUS 0CO00€ BHUMAaHKE HY)KHO OOpaTUTh HA COOTBETCTBUE 3aIIUCU
(KomMyecTBO 3HAUYAIMX OU(GP B YHCIE) TOYHOCTH HM3MEpEHHUs. Pacy€rel NOKHBI COAEp)KaTh BCE
dbopMynbl M BBIUMCICHHMS C YKa3aHHEM €IWHUI] U3MepeHus. Bce pe3ynbraThl H3MepeHUui
HEIOCPEJICTBEHHO (UKCUPYIOTCSI B pabouell TeTpaau IIApUKOBOW WM TEJeBOM PY4YKOH. 3aruch
pe3ysbTaTOB HM3MEpPEHUN Ha UYEpPHOBMKE WIM KapaHJalmloM He jomyckaercs. [Ipu BbeimoiaHeHHH
BBIUHCIICHUI HEOOXOAUMO COOJII0/IaTh TIpaBHIia OKpYyTJieHUs. Bee rpaduku BBIMONHSIOTCS TONBKO Ha
MUJUTHIMETPOBOM OyMare pazmepoM He MeHee Gpopmarta AS. ['paduku 00s13aTENHHO TOJDKHBI COJEPKATh
3aroJIoBKM, O00O3HAUEHHUS OCeM C yKa3aHHWEM EIUHUI] U3MEPEHUN U BBINNOJHATHCA C COOJIIOJIEHUEM
oTmpeAeNeHHOro MaciiTada.

OTuéT NOJKEH MPEeAOCTaBISTHCS MpernofaBaTeNio JJis MPOBEPKH B TEUCHHE HEAENH IOclie
BBINIOJTHEHUST J1abopaTopHOi paboThl. HeakkypatHo odopmiieHHbIE OTY4ETHI K IIPOBEpPKE HE
npunumaroTced.  IlpoBepka  ymabopaTopHOM — paboTBl  COMpPOBOXAAeTcs  coOeceloOBaHHEM ¢
npernojaBareseM. BBINMOTHEHHBIMU CUMTAIOTCS TOJIBKO MPHUHSTHIE MpenojaBaTeieM JiabopaTopHbIe
pabotsi!

Buinonnenue mecmoswix 3a0anui. Ilepe HauaaoM BBIMOJIHEHUS TECTOB CIEAYeT BHUMATEIbHO
U3YYUTh TEOPETUYECKHI Marepuall, MpopeliaTs 3aJadyd MO0 JaHHOW TeMe M OTBETUTh Ha BOMPOCHI,



UMEIOIIecs B y4eOHUKE. BBIMONHSAS TECTHI, CIEIyeT UMETh B BHUJY, YTO OHH OBIBAIOT CJICIYIOIIMX
THUIIOB:

1. Be16op nmpaBMIIBHOTO OTBETA U3 YUCIIA MIPEIUIOKEHHBIX. B 3THX TecTax HE0OX0IMMO BHIOpATh
OJIMH TIPABHWJILHBIN OTBET U3 YKCIA MPEAT0KEHHBIX.

2. MHoxecTBeHHBIH BBIOOD (0e3 MeTkn). HeobxoauMo BBIOpaTh BCE MPaBUIIBHBIC OTBETHI U3
YHCIIa PEUI0KCHHBIX.

3. Tectsl cnmuueHUs. B 3THX TecTax K psily BOIPOCOB HY>KHO MOJ00paTh MPaBUIBHBINA OTBET U3
YHCIIa IPEIOKEHHBIX.

4. Tectsl paHXHpPOBKU. B 3TOM cilydae HEOOXOIHMMO PACIIOJIOKHTH OTBETHI B IPABHILHOM
MOPSIIIKE.

5. 3akpbIThie TECTHl. 3/IeCh BapUAHTHl OTBETa HE MPEIAraroTCsi, CBOM OTBET HEOOXOIUMO
BITHCATh B TIOJIC OTBETA.

Iloozomoexa HayyHo2o Ooknada ¢ MyrbmumeOoutiHou npezewmayueti. Jloknaa — mucbMeHHas
pabora o0bemMoM 10-18 mevyaTHBIX CTpaHMII, BHIOIHSIEMAsl CTYICHTOM B TEUCHHE JUTUTEIHHOTO CPOKa
(oxomo Mmecsma). Jlokmag — KpaTkoe TOYHOE U3JI0KEHUE CYNIHOCTH KaKoro-jiubo BOMpOca, TEMBI Ha
OCHOBE HECKOJLKUX MEPBOMCTOYHHUKOB. JIOKIa JOMKEH COJIEP>KaTh OCHOBHBIC ()aKTUYECKUE CBEICHUS
U BBIBOJIBI IO paccMarpuBaeMoMy Borpocy. [lomumo pedepupoBaHusi MPOYUTAHHON JIUTEPATYPHI, OT
CTYJICHTa TpeOyeTcss apryMEeHTHPOBAHHOE M3JI0KEHHE COOCTBEHHBIX MBICIICH IO paccMaTpHBacMOMY
BOIIPOCY.

Iloozomosxa pegpepama. Pedepar - kKpaTKoe U3JI0KESHHUE TPEACTABICHHONW TEMbI B THCBMEHHOM
BUJIEC WJTU B (JOpMeE ITyOITMIHOTO TOKJIA[a Ha OCHOBE CAMOCTOSITEIIFHOTO H3YUYeHHUS JINTEPATypPhI 110 TEME.
Pedepar momoraer BbpabOTaTh HABBIKK U MPUEMBI CAMOCTOSITEILHOTO HAYYHOTO TIOUCKA, TPAMOTHOTO
Y JIOTHYECKOT'0 M3JI0KEHHS U30paHHOH POOIEMBI U CLIOCOOCTBYET PUOOIICHUIO CTYICHTOB K HAYYHOM
nestensHOCTH. [loMuMO pedepupoBaHUS TPOYWTAHHON JIMTEpPATyphl, OT CTyJEHTa Tpedyercs
apryMEHTUPOBAHHOE M3JI0KEHUE COOCTBEHHBIX MBICIIEH 0 pacCMaTpUBaeMOMY BOIIPOCY.

VY4eOHas uTepaTypa U METOJHUECKUN MaTepuall Mo OpraHu3allli CaMOCTOSTEIILHOW PabOThI
CTYJICHTOB OTPaXCHBI B pabodell mporpaMMe IUCHUIUINHBI «AHATUTHUYECKAs XWMHs» M Ha CaiTe
mucranironHoro ooyuenus COI'Y momanka cucrembl « MOODLE» mo cebuike: http://Ims.nosu.ru/.

8. OueHoYHBIE CPEACTBA /ISl TEKYIIEro KOHTPOJIA YCIIeBAeMOCTH, Py0e:KHOH aTTecTaluH,
CaMOCTOAITE/IbHOM Pad0ThI, IPOMEKYTOYHOH ATTECTALMH 110 HTOraM OCBOCHUS NUCLHUILINHBI
Kpurepun oueHUBaHHS KOMIIETCHUUH (OPMUPYIOTCS Ha OCHOBE OaUTbHO-PEHTHHIOBOM
CUCTEMBI C IIOMOIIBI0 BCEr0 KOMIUIEKCA METOAMYECKUX MATEpPHANIOB, ONPENEISIOIIMX IPOLEAYpPbI
OLIEHUBAHMs 3HAaHUH, YMEHUH, HABBIKOB U (UJIM) OMBITA JESATEIbHOCTH, XapaKTEPU3YIOIIMUX JAHHBIN Tal
(bopMUPOBAHUS KOMITETCHITHI.

8.1. OueHo4yHbIe cpeACcTBA IJIS MPOBEAECHUS TEKYIEro KOHTPOJIS yCIeBAeMOCTH
Texywuu konmpons. IlogpazymMeBaeT OIEHKY YPOBHSI TEOPETHYECKOTO M3YUYCHHUs Marepuaa,
TaK U SKCIIEPUMEHTAIBLHOU pabOThI B 1a00OpaTOpHOM MpakTukyme. OLeHKa CTyAeHTa CKIIaAbIBACTCS U3
OaJIJIOB, TOJYYEHHBIX TPH BBIMIOJHCHUH JA0OPATOPHBIX 3aHATHH, 3allUTHI JabOpaTopHBIX padoT,
HHIUBUAYAJBHBIX PACUYCTHBIX 3alda4, TCCTOB, AOMAIIHUX IMHCbMCHHBIX pa60T, KOTOPLBIC SABJIAIOTCA
00s13aTeNIbHBIM JJIi BCEX CTYACHTOB. Pe3ynbTaThl TEKYLIEro KOHTPOJS CIyXKaT OCHOBAaHUEM JUIsS
BBICTABJICHHUS OIIEHOK B BEIOMOCTH KOHTPOJIBHBIX HEJENb (aTTeCTaIlnii) Ha (aKyIbTeTe.

KpuTtepun ¢popmupoBanus 6aJJbHON CTPYKTYPhI OLEHKH


http://lms.nosu.ru/

dopma KOHTPOJIS MuH. K0J-BO Makc. Ko1-BO
6aoB 6asoB

Teky1ias oleHKa CTyICHTa B TeueHue 1-8 Heenn COCTOUT u3: 13 20
- BBIIIOJIHEHUE MTMCHbMEHHBIX JIOMAITHUX 3aJaHUi 110 TeMaM
3aHSITHI U CAMOCTOSITETILHOM PaboThI (KOHCIIEKTOB) — 5 6
- MOJATOTOBKA M OTBETHI HA JJa0OPATOPHBIX 3aHATHAX
0,500 8=40e
- BBITIOJTHEHUE ¥ 0(hOPMIICHHE PE3YJITATOB JIA0OPATOPHBIX
pabor — 0,5 6e § =46

1-1 pyOexHast KOHTpOJIbHAS paboTa (KOMITbIOTEPHBIN TECT) 12 15

Tekymias onleHKa CTyieHTa B Te4eHue 9-15 HeJeIm COCTOUT U3: 13 20
- BBIIMOJIHEHUE MMHCbMEHHBIX JIOMAITHHUX 331aHUH 110 TeMam
3aHATUH U CAMOCTOATEITLHON PabOThI (KOHCIIEKTOB) — 5 0
- TOJITOTOBKA M OTBETHI HA JTa0OPATOPHBIX 3aHITHIX
0,560 8=40e
- BBIIIOJIHEHUE U 0(OPMIICHUE PE3YNIBTATOB Ja00OPATOPHBIX
pabot — 0,5 6@ 6 =4 6

2-51 pyOexHasi KOHTPOJIbHAsL paboTa (KOMIIBIOTEPHBIN TECT) 12 15

Hroro 50 70

CTyZ[eHT, HpOHyCTI/IBLHI/Iﬁ 3aHATUC, UMCCT IIPABO OTYUTATHCA 11O NPONYUICHHBIM TCMaM.

Jlabopamopnuie 3anamus

Kpumepuu gopmuposanus oyenox. JlaboparopHble 3aHSATHS TNPU3BaHBI HAYYUTh CTYyJICHTA
CaMOCTOSITENIbHO paboTaTh ¢ WCTOYHHKOM, AaHAIM3HPYS €ro C TMO3WIHUHA JTOCTOBEPHOCTH,
uH(popmaTuBHOCTH. Llenpio 1a00paTOPHBIX 3aHATUH ISl CTYJIEHTOB, MPUCTYMAOMIMX K HM3yYEHUIO
Kypca, sBisercs: 1) Oosiee TIIyOOKO€ 3HAKOMCTBO C HEKOTOPHIMH Y3JIOBBIMH BOMPOCAMU
COOTBETCTBYIOIIETO pa3fenia; 2) OoOpeTeHHE HaBBIKOB HAyYHO-UCCIIEIOBATEIbCKONM paboThl; 3)
BBIPa0OTKA YMEHHUS CAaMOCTOSITETbHO M KPUTHYECKH MOAXOIUTh K H3ydaeMoMy Matepuany. 4)
dbopMHupOBaHHIO OOIIEKYIBTYPHBIX U TPOPECCHOHAIBHBIX KOMIIETEHIIMN Kypca.

Jlabopamopuas paboma « Tepmoxumus. Onpedenenue menioswvix 3¢hghekmos Xumuueckux peaxyutl.
Pacuem mennoguix a3¢pgpexmos xumuueckux peaxkyuii no 3axkouy I'ecca u e2o cneocmsusim. Pacuem
mepmoounamuyeckux @yukyutl cocmosnusi cucmemol AS u AG» (4 yaca)
[{enb pabOTHI: BHIMOTHEHUE KAIOPUMETPUUECKUX U3MEPEHUN C TIOCIEIYIOIINM PAacueTOM, CBSI3aHHBIX
C DHEPreTUKON XUMUYECKUX PEaAKIUM.
3aaHue: U3MEPUTDH TEMIIEPATYPy PACTBOPOB A0 U MOCIE UX MPUTOTOBJIEHUS U PACCUUTATH TEIUIOTY
pacTBOpEHHUS.
Bormnpocs! 1 3aaum i1 caMOCTOSITEIBHOM pabOThI
Yro uzyuyaeTr TepMoIMHaMuKa’?
Knaccudukarus TepMOANHAMUYECKIX CUCTEM.
[Tonsitust pas3pl, KOMIIOHEHTA.
[TapameTpsl U PYHKIIMH COCTOSIHUAS CUCTEM.

aprwpnE

OHI0- U 9K30TCPMHUUCCKUC TTPOLCCCHI.



6. TemnoBoii addext peakuun. 3akoH ['ecca U creACTBUS U3 ITOTO 3aKOHA.
DKCnepuMeHTaIbHAs YacTh
Omnpit 1. TenoBble sBJIEHUS, BbI3bIBAEMbIE peakluell HeMTpanu3aui CUIIbHBIM OCHOBAHHUEM CHJIBHOMN
KHMCJIOTOM pa3HOU KOHLIEHTPALUH.
Ompit 2. TenyoBble SBJIEHUS, BbI3bIBAEMbIE peakliiell HeNTpanu3auu ciabbiM OCHOBAaHUEM CUIILHOM
KHUCJIOTOM.

Jlabopamopuas paboma «Xumuueckoe pasnosecue. Bausnue konyenmpayuu eeujecms, yuacmeyouux
8 peaxkyuu, memnepamypsl U KUCIOMHOCMU cpedbl Ha cMeujeHue pasHosecusy (2 yaca)
Lenp 3aHATHSA. U3YYUTh BIUSHHE HEKOTOPHIX (DAKTOPOB: KOHIIEHTPALMU BEIIECTB, TEMIEpaTypbl U
KHCJIOTHOCTH CpEJbl HA CMEUIEHUE XUMUYECKOTO PABHOBECHS.
3amaHue: MO0 M3MEHEHHIO0 OKpackH pPAacTBOPOB OIPENENIUTh CMEUICHHE PaBHOBECUS XHUMHYECKON
peakuuu. OnpenenuTh THITBI peakuu: 00paTUMBbIe U HEOOpaTUMBbIE M TPUMEHUTH PUHIIUIIA
Jle-IllaTenpe K 0OpaTUMBIM PEAKITHSIM.
Bormpocs! u 3aaun a1t caMOCTOSITENIBHOM pabOThI
1.06paTuMble U HEOOpaTUMBbIE PEAKIINU.
2.YT10 NOHUMAETCA MOJ COCTOSTHUEM XMMUYECKOTO PaBHOBECHS?
3.BoIpajkeHue KOHCTaHThI PaBHOBECHSI Ue€PE3 PAaBHOBECHBIE KOHIICHTPAI[UU pPearupyronmnx
BemiecTB. KakoB (pu3nyeckuil CMBICII KOHCTAHTHI paBHOBECHs?
4.Chopmynupyiite npunmun Jle-1llarense.
5.IIpu yBenuuYeHUH TEMIIEpaTypbl YBEIUYMBAIOTCS CKOPOCTH KaK MpsAMOM, Tak M OOpaTHOM
peakuuu. [Touemy HaOmonaercs cMmenieHue paBHOBecus? M3MeHsSETCs JIM IMpU 3TOM KOHCTaHTa
XUMHUYECKOTO PaBHOBECHUS?
6.Hamucath ypaBHEHHE KOHCTaHTBl PABHOBECHUS [UIsI KaXKJOrO0 U3 CIEIYIOLMX O00paTHMBbIX

MIPOIIECCOB:
a) 2NOz(r) = 2NO () +O2(
6) 3Hz( + Nag) = 2NH3(
B) Hoy + CuOw) =H20) + Cuy
7.Borancnute KoHCTaHTy paBHOBecHs peakiuu mpu 25°C: SOz + H20 ) =H2SO04(x). OtBer:
3,14-10%.

8.PaccumnTaiite koHCcTaHTy paBHOBecus peakuun CosH2g07 + HCl = C25H2706CI + H20. Ecnu st
eé mposenenus cmemanu 12 ma 102 M pacteopa CasHzsO07 1 15 M 102 M pactBopa HCL
[Monyuennyto cmech pasdaBwiu Boaoit 10 50 mu. PaBHoBecHass konueHTtpaius CosHo7OsCl
oKa3zanack paBHo# 2,03-10>Mons/1. Otser: 3,14-10°,
DKcllepUMeHTaIbHAsl YacTh
Omneit 1. B3aumoneiictsue xnopuaa sxenesa (III) ¢ poranuaoM aMMOHMS M BIUSIHUE KOHLEHTpaLUU
peareHTOB Ha CMEIIEHNE PABHOBECHUS.
OnsIT 2. BiinsiHue Temneparypbl Ha CMEIIEHHe XUMHYECKOTO paBHOBECHSI.
Omnpit 3. BiinsiHUE KUCIOTHOCTH HA CMEILIEHUE XUMUYECKOTO PAaBHOBECHS.

Jlabopamopnas paboma « Ckopocms xumuyeckou peakyuu. Onpeoenenue KOHCMAHMbl CKOPOCMU
peakyuu 6mopo2o nopsaoxkax (2 uaca)
Llens paOGoOTHI: M3y4eHNE BIUSHUS BHEITHUX (PAaKTOPOB (KOHIIEHTpAIHS, TEMITEpaTypa, KaTalu3aTop) Ha
CKOPOCTh XUMHYECKOH PEaKIINH.



3aaHue: a) pacCYUTATh KOHCTAHTY CKOPOCTH PEaKLIUH;
0) PKCHEPUMEHTAIbHO JI0Ka3aTh, YTO KOHCTAHTa CKOPOCTH HE 3aBHCUT OT KOHIEHTpalUU
pEareHToB;
B) OOBSCHUTH B KAKHUX CIy4asX MOPSIOK U MOJIEKYJISIPHOCTh PEAKIIUU HE COBMAIAIOT.
Bomnpocs! 1 3agaun 1y caMOCTOATEIbHOM paboTh
YTo MOHMMAIOT MOJT CKOPOCThIO XUMHUYeckor peakuu? OT kakux (pakTopoB OHA 3aBUCUT?
Kak 1 moueMy U3MEHSETCSI CKOPOCTh XMMHUYECKOHN pEaKIIUU ITPH U3MEHEHUH TEMIIEpaTypbl?
Yro Ha3bIBAIOT DJHEPIUEN aKTUBaLUU?
OT Kakux (paKTOpPOB 3aBUCUT CKOPOCTh XMMHUECKON PEaKIIMK B T€TePOT€HHbIX CUCTEMaX ?

a bk ownE

Uro Ha3biBaroT Katanu3zaropoM? Kakoe BIusHHUE U IOYEMY OKa3bIBAET KaTaIN3aTOp Ha CKOPOCTh
XUMHYECKOM peakiiuu?

o

Chopmynupyiite mpasuio Bant-I'odhda. YpaBuenne AppeHuyca.

7. Tlpu nomomu npasuia Baut-I'odda Beranciante, mpu Kakoil Temreparype peakius 3aKOHIUTCS
yepe3 15 mun, ecu ipu 20 C Ha 310 TpeOyetcs 2 4. TemrnepaTypHbIii KOADPHUITUEHT CKOPOCTH
paBeH 3.

8. Kaxk m3meHHTCS CKOpOCTh peakuuu cuHTe3a ammuaka 1/2 No+ 3/2 Ho= NHs, eciu ypaBHeHue
peakium 3anucath B Bujae No+ 3Ho= 2NH3?

9. Yemy paBen mopsIok aemMenTapHbix peakimii: a) Cl + Ho= HCI + H; 6) 2NO + Cl,= 2NOCI?

10. Kakne u3 mepeunciieHHBIX BEJIMYMH MOTYT NPUHMMATh a) OTpHLATENbHBIC; 0) ApOOHBIE
3HAYEHHS: CKOPOCTh PEaKIUH, MOPSAIOK pPEaKIMH, MOJEKYJISIPHOCTh pEeaKUWH, KOHCTaHTa
CKOPOCTH, CTEXHUOMETPUUYECKUIN KOIPPUIIUEHT?

11. 3aBucuT 1 CKOPOCTH PEAKIIMHU OT KOHIIEHTPALMHU MPOILYyKTOB peakiuun?

12. Bo cKOJBbKO pa3 yBEIMYHMTCS CKOPOCTh Ta3oda3zHOW aneMeHTapHOW peakiuu A = 2D mnpu
yYBEJIMYEHUU JaBiieHus B 3 pa3a?

13. KoHcTaHTa CKOPOCTH Ta30BOil peakuuu 2-ro mopsaka mpu 25°C pasna 10%1/(monbc). Uemy
paBHa 3Ta KOHCTAHTA, €CJIM KHHETUYECKOE YpaBHEHHUE BBIPAXKEHO uepes IaBieHue B armochepy?

14. Peaxtms pasnoxenus 2HI«<Hz+l2 umeer 2-if mopsamok ¢ koHcTaHToM ckopoctn k= 595108
1/(Monb'c). Beraucnute CKOpOCTh peakiuu npu aasieHuu 1 atm u temneparype 600 K.

15. CkopocTh peaknuu 2-ro mopsigka A + B—sD pasna 2,7+ 107'Monb/(71c) Ipu KOHIEHTPALUAX
BemectB A u B, coorBercrBerHo, 3,0'103mons/n u 2.0 mosp/n. Paccumraiite KOHCTaHTY
CKOpPOCTH.

16. B peakuuu 2-ro nopsaka A + B—2D HavanbHbIe KOHIIGHTpaIMy BemecTB A u B paBubl 1o 1,5
Moiw/1. CkopocTh peakiuu paHa 2,0+10“*mons/(;1ec) npu kounentpamuu [A] =1,0 Moms/.
PaccuuTaiiTe KOHCTAaHTY CKOPOCTH U CKOPOCTh peakiuy npu KoHIeHTpauuu [B] = 0,2 momns/i.

DKcrepUMEHTaIbHAS 4aCTh
Omnpit 1. BiinsHre KOHIIEHTpAMU pearupyroIMX BEIECTB HA CKOPOCTh XUMUYECKOH peakuu.
OmnebIT 2. BniusiHue TemMneparypbl Ha CKOPOCTh XUMUYECKON peakluu
OmnebiT 3. BrivsiHME kaTanu3aTopa Ha CKOPOCTh XUMUYECKON PeaKUU

Jlabopamopuas paboma «Ilpucomosnenue pacmeopog paziuunou konyenmpayuu. OcHogsl
KonuuecmseeHno2o ananuza. Cnocodwl 8vipasxicenuss KoHyeHmpayuu pacmeopay (4 waca)
enp paboTHI: OXapaKTepU30BATh PACTBOPHI M WX KOMIIOHEHTBHI. 3HATH CIIOCOOBI BBIPAKCHUS
KOHIIEHTPAllUU PACTBOPOB, PACTBOPUMOCThH BEIIECTB, HaBBIKM B3BEIIMBAHUS M PACTBOPEHUS
BEIIECTB ISl IPUTOTOBJICHUS PACTBOPOB.
3ananue: a) 0ObSCHUTH CMEIEHNE HOHHOTO PaBHOBECUS IpU JOOaBICHUH OJJHOMMEHHBIX HOHOB;



0) HamMcaTh ypaBHEHHs peakuii aM(QOIUTOB C KUCIOTaMHU U IIEI0YaMH;
B) obOmue monoxeHus teopuu Jlebas-Xrokkens. MonHas cuia pactBopa. AKTUBHOCTD,
KO3 (ULHEHT aKTUBHOCTH HOHOB.
Bonpoce! 1 3agaun A1 caMOCTOSITENIBHON paOOTHI
. Kakoit 066éM 6,0 M pactBopa HCI Hy>XHO B3sTh IJ1s1 IpUTOTOBJICHUS 25 Mt 2,5 M pacTBopa
COJITHOW KUCJIOTHI?

2. ITnotHocTh 40 %-HOTO pacTBOpa a30THOM KUCIOTH paBHa 1,25 r/miu. Paccunraiite MOISIpHOCTH

U MOJISUTBHOCTB 3TOT'O PacTBOpA.
. B xakoit macce Bozbl Hazio pactBopuTh 67,2 1 HCI (06EM n3MepeH npu HOpMaJIbHbIX YCIOBUSX),
9TO0BI TOMYYUTh 9 %-HbIii (110 Macce) pacTBOP COMSTHOM KHCIOTHI?

4. Kakyro maccy 20 %-noro (no macce) pactBopa KOH nano no6asuts k 1 kr 50 %-Horo (110 macce)

pacTtBopa, yToObI MOIY4UTh 25 %-Hblii pacTBOp?

. OnpeenuTb MacCoOBYIO JIOJTIO BEILIECTBA B pacTBOpE, moryuyeHHOM cMmetienneM 300 r 25 %-Horo
1 400 r 40 %-Horo (1o Macce) pacTBOPOB ATOTO BEIECTBA.

. PaccunTaTh MOJISIpHYIO MacCy SKBUBAJICHTA KOHIICHTPUPOBAHHOM COJITHOW KHCIIOTHI (TUIOTHOCTh
1,18 r/mi), conepxkarueii 36,5 % (macc.) HCI.

7. K 100 mn 96 %-noii H2SO4 (p=1,84 r/mn) npubasunu 400 mu Boabl. Ilomyuuscs pactBop

8

W10THOCTHIO 1,220 r/Mi1. BEIYHCIUTE €ro MOJISPHYIO KOHLEHTPALIUIO SKBUBAJIIEHTA U MacCOBYIO
nmomro HoSOa.

K 500 M1 32 %-no#t (mo macce) azoTHoi kucnothl (p=1,20 r/min) npubaswiu 1 1 Boasl. Yemy
paBHa MaccoBas JIOJIsl KUCIIOTHI B ITOJTy9€HHOM pacTBope?

9. o xakoro oobéma Haso pazdaButs 500 ma 20 %-Horo (1o Macce) pacTBOpa XJIopuaa HaTpus (p

1

= 1,152 r/mn), utoOsl montyuuts 4,5 %-ue1ii pactBop (p = 1,029 r/mm)?
0. IMnotHocTh 9 %-HOTO pactBOpa caxapo3sl Ci2H22011 paBua 1,035 1/miu. Beruucnuts: a)
KOHIICHTPAIMIO CaXapo3bl B T/IT; 0) MOJISIPHOCTH; B) MOJISUTBHOCTh PacTBOPA.
DKclepuMeHTaIbHAast YacTh

Omnpit 1. [IpUroToBUTH pacTBOpPHI COJIEH 3aJAHHON KOHIIEHTPAIUH.

Onpir 2. BpMUCAUTG MOJSPHYIO, MOJIIPHYIO KOHLEHTpPALMI0 3KBUBAJIEHTA (HOPMAaJbHYIO)

Lens

KOHOCHTpAIWKU U TUTP paCTBOPA KUCJIOThI UJIK IICJI0YN.

Jlabopamopuas paboma «KonnueamusHule ceoticmea pacmeoposy (2 uaca)
pabOThI: OCBOUTH METOAUKY PACUETOB KOJUIUTATUBHBIX CBOHCTB PaCTBOPOB.

BaI[aHI/IGI pacCcuuTaTb OTHOCHUTCIBHOC IMOHMKCHHUC OAaBJICHHA HACBIONICHHOI'O IIapa, OCMOTHYECKOI'O

1

2
3
4
5
6.
7
8
9
1

JIaBJICHUs, TEMIIEPATyp 3aMep3aHUs U KUTICHHS TIOJyUYEHHBIX PACTBOPOB.
Bonpocs! 1 3agauun A1 caMOCTOSITENIbHOM paOOTHI.

JIoHsTHE O KOJUIMTaTUBHBIX CBOMCTBAX PaCTBOPOB.

. [loHmxeHue AaBieHus HACHILIEHHOTO Napa HaJl PpAaCTBOPOM.

. 3akoH Payns.

. DOyIHOoCKOMHS.

. Kpuockonus.

OcMoc 1 0CMOTHYECKOE J1aBIICHUE.

. M3oToHMUYeCcKmit KOAPPHUITHEHT.

. Pons ocmoca B Onocucremax.

. OCcMOTISIPHOCTH ¥ OCMOJISITILHOCTD

0. 'emonu3, naa3zMoin3, JU3UC, TYprop.



11.BeiyucianTh HOHHYIO CHITy U aKTUBHOCTH HOHOB B (0,01 M pacTBOpe cepHOi KUCIOTHI, HUTpaTa
HaTpusl U XJiopua Oapusi.

12. Bpruncnuth TeMnepatypy KUIeHHs U 3amep3anus 3% BOJHOTO pacTBOPA IIIIOKO3bI.

13. BeruucnuTh Bee KoJuuraTuBHble cBoiTeBa 0,9% pactBopa xyopuaa Hatpus (pusnonorunyeckuii
pacTBOp) MpH CTaHAAPTHBIX ycioBHsAX. [LmoTHocTh pactBopa paBHa 1,005 1/mu. CreneHb
JUCCOLIMAIINY CUUTATh PaBHOM 1.

DKCnepruMeHTalIbHAs YacTh
OmnpiT 1. {1 OpUrOoTOBIEHHBIX PAacTBOPOB caxapa, alleTara HaTpHs, KapOoHaTa HATPUS U CIHPTA
paccuuTaTh KOJUIMTaTUBHBIE CBOMCTBA.

Jlabopamopuas paboma «nekmponumuueckas ouccoyuayusny (2 yaca)
Llens paGOTHI: 03HAKOMUTHCS C OCHOBHBIMHU TIOJIOKESHHUSIMU TEOpUU AppeHnyca.
3anaHue: HanMcaTh ypaBHEHUS TUCCOIMALINN PA3TUUHBIX 3JEKTPOIUTOB M BHIPAKECHHUS JJIS1 KOHCTAHTBI
AMccolranuyu ciaalbblX 3JeKTpoauToB. Ilo cnpaBOYHMKY HaWTH KOHCTAHThl HMOHM3ALUHU
cnabbix oanektponauToB. [lo 3akoHy pasBeaeHus OcTBajibla paccuUTaTh CTEMEHb
JMCCOLIMAITUH JIEKTPOIIUTOB.
Bomnpocs! 1 3agaun 1y caMOCTOATENBbHOM padoThI.
1. OCHOBHBIE TTOJIOKEHHUS TEOPUH AppeHuyca.
2. Teopus Jlptouca.
3. Teopus bpencrena- Jloypu.
4. CunibHbI€ U c1a0bl€ AIEKTPOJIUTHI.
5. CteneHpb ¥ KOHCTAHTA UCCOIHAIINH.
6.Pacuet pH B pacTBOpax CHJIbHBIX U cIa0BIX 3JEKTPOIUTAX.
DKCnepruMeHTaIbHAS YacTh
Omnpit 1. XapakTep Aucconyanuy menodeu, couei, Kucior.
OmnsiT 2. CMeleHne paBHOBECHS AUCCOLUAIMM CI1a0bIX 3JIEKTPOIUTOB

Jlabopamopuas paboma «Ilomenyuomempuuecxoe onpedenenue pH pacmeopos. I'uoponus conely
(4 uaca)
ens paboThl: OCBOUTH HaBBIKH pabOThl ¢ pH-MeTpoM, TeopeTrdecku paccuuThiBaTh pH pacTBOpoB
KHUCJIOT, OCHOBaHUM, COJIEH U CPABHUBATH C MPAKTUYECKU MOJYYEHHBIMU 3HAUECHUSMM.
3HaTh TUIBI TUIPOJIM3A B 3aBUCUMOCTH OT IPUPOJIbI COJIU
3ajaHue: HaMmKMcaTh YPaBHEHUS THAPOJIN3a PA3IMUHBIX TUIIOB cojieil. Paccuntarh 3HaYeHUST KOHCTAHTHI
TUAPOIN3a v 3HaueHus pH Juist pa3auyHbIX TUIIOB COJIEH. DKCIIEPUMEHTAIBHO ONPEEIUTH 10
3HaYeHHI0 pH THI coiu, CTENeHb €€ THUIAPOJM3a M OOBICHATH 0Opa3OBaHHE KHUCIIBIX,
OCHOBHBIX COJIEH, T0Ka3aTh UX 3HaueHus pH.

Bompocs! 1 3agauu A1 caMOCTOSITENIbHOM paOOTHI
1.Beruncnuts koHneHTpamuio H - nonos, ecin koruentpamus OHI - nonos (Mons/n) pasHa: a)
4-10%%; 6)1.6:1073; B)5-10%; 1)3,2:107".
2.Beruncnuts konnentpanuo OHI -1oHoB, ecnu konnenTpanus H' - noHoB (Mons/1) paBHa: a) 10°
8.6)2:10% 8) 8:107; 1) 0,4-107L,
3.Borunciuts pH pacTBopoB, B KOTOpbIX KoHIeHTpanus H* - nonos (Monn/n) pasna: a) 107°; 6)
2:107; B) 4,8-10'1; 1)7,7-10°3, 1) 3-1071L,



4.Borancuts pH pacTBopoB, B KoTopbix koHuenTparus OHI - nonos (Monw/i1) pasna: a) 6.5-10°;
6) 9-10°; B) 1,4:103; 1) 8,7-108, 1) 2-10°°.
5.Beraucnuts pH 1 pOH 0,01 M pactBopa HCI, npunss o=1.
6.Peakuuu ruaponusa coneil. KoncTanTa U cTeneHb ruipoausa
7.Tunponnz ATO.
8. Pacuet pH B pacTBOpax ruApoau3yrOuxcs Coaen.
DKCnepruMeHTaIbHAS YacTh
OmnpiT 1. OKkpacka HEKOTOPHIX UHANKATOPOB B PA3IUYHBIX CPEAAX
OmnpIt 2. Peakuust cpenbl B pacTBOpax pa3iuyHbIX COJICH
OmnepiT 3. Ciiyvait moaHoro (HeoOpaTUMOro) TUIPOIU3a CONeH

Jlabopamopuas paboma «Ilpucomosnenue 6yphepuvix pacmeopos u uzyuenue ux ceoucmey (4 waca)
Lenb paGoTel: prOOPECTH HABBIKU B MPUTOTOBJICHUH Oy(EepHBIX cCMecel C OnpeIeIeHHBIM 3HAYCHUEM
pH; n3yunts coiicTBa Oy(depHbIX pacTBOPOB.
3amaHue: a) pacCMOTPETh MEXaHU3M JIeUCTBHS Oy(EepHBIX CMecei;
0) BeiBecTH ypaBHeHue [ 'ennepcona-I'accennbaxa ais Oydepusix cmeceii | u 11 Tuna;
B) IPUTOTOBUTH Oy(epHbIe CUCTEMBI C 3aJJaHHBIM 3HaYeHHeM pH;
I') MPaKTHUYECKH OMPEACTUTh OyPEepHYI0 EMKOCTh CMECH.
Bonpocs! 1t caMoCTOSATENbHOM padoTHI.
1.Yrto Ha3piBatoT Oy(epHbIMU pacTBOpamMu?
2.Yem oOycnoBiieHo Oy(epHOe AeHCTBHE C TOUYKH 3PEHUSI TPOTOHHON TeOpUun?
3.Knaccugukanuss KHCIOTHO-OCHOBHBIX OydepHbix cucteMm. Kakue Tumsl OydepHBIX cucteMm
W3BECTHBI?
4.Pacuer pH O0ydepnbix cucrem. YpaBuenue [ ennepcona-I accenpbaxa.
5.0t uero 3aBucut pH OydepHoii cucrempr?
6.Yto Ha3bIBaeTcs OydepHoit eMKOCThI0 cucTeMbl? OT uero 3aBUCUT OyQepHasi eMKOCTb CUCTEMBI?
7.00bsicHUTE, TOYEMY OOJBIIMHCTBO Oy(epHBIX CHCTEM OpraHu3Ma uMeeT Oy(epHyr0 eMKOCTh IO
KHCII0TE OO0JIbILIE, YEM IO OCHOBAHMUIO.
8.Ilaromornyeckue sIBICHUS: alU03 U alIKaI03.
9.Kakoe xumMu4eckoe paBHOBECHE MOJJICPKUBAIOT B Opranu3mMe 0ydepHbie CHCTEMBbI?
10.Kakass OydepHasi cucremMa BHOCHUT MaKCHUMAaJIbHBIM OTHOCHUTEIBHBIN BKJIAJ B TOIACPKAHHE
MPOTOJIUTUYECKOTO TOMEOCTa3a BO BHYTPEHHEH Cpe/ie IPUTPOLIUTOR?
11.KakoB mexanusm OydepHoOro neicTBus OukapOoHnatHOW OydepHoit cuctembl? Hamumcats
YPaBHEHUs PEaKLUi.
12.Kakast peakuusi OyAeT NPOUCXOIUTh NpH J00aBIEHUM WIEIOYM K areraTHoMy Oydepy?
Hanmcars ypaBHEHHE peaKIIHH.
13.KakoB MexanusMm OydepHoro aerictBus pocdarnoii Oydepnoii cucremsr? Hanmcats ypaBHEHHS
pEeaKIuu.
14.KakoB mexanu3Mm OydepHoro neiictBust 6enkoBoi OydepHoit cuctembr? Hamucars ypaBHEHUsI
peaKuuu.
15.Kakas peakius OyaeT IpOUCXOAUTh MPH 100aBIEHUHU COJSTHOM KUCIIOTHI K alieTaTHoMy Oydepy
DKcIepUMEHTaIbHAs YacTh
Omnpit 1. [Ipurorosnenue OydepHbIX cMecelt ¢ pa3InYHbIM 3HaYeHneM pH.
Ompit 2. Briusaue pa3dasnenus Ha pH OydepHoii cmecH.
Ompit 3. [leiicTBue Ha OydepHbie paCTBOPHI KUCIOT U IIETOYEH.



Jlabopamopnas paboma «HM3yuenue ycroguii pacmeopenus u obpazosanus 0caokosy (2 yaca)
[lenp paboThI: MOJY4YUTHh CHCTEMHBIE 3HAaHUS MO TEOPUU TETEPOreHHBIX IMPOIECCOB; BBIICHUTH
TEPMOJIMHAMUYECKHE yCIOBUS 00pa30BaHUs U PACTBOPEHUS TBEPIOM (hazbl.
3ananue. [lony4yuTh KpUCTAITUYECKHE OCAIKU M U3YYUTh X CBOICTBA.
Bormpocs! miist camocTosTensHOM paboTh

1. Yro Ha3bIBaeTCs NPOU3BEACHUEM PACTBOPUMOCTH?

2. Kak u3mensieTcst pacTBOPUMOCTD MIPpH 100aBIEHUH OJJHOUMEHHOTO HOHA?

3. Ilouemy cynbdar Oapus ocaxmaeTcs U3 pacTBopa XJiopuaa Oapus TpH T00aBICHUH
pa30aBICHHON CEpHOM KUCIOTHI, TOTJA KakK Uil OCaKACHUA Cylb(aTa KalblUs HEOOXOIUMO
N00aBUTh KOHLIEHTPUPOBAHHYIO CEpHYIO KUCIOTY? (BennyuHbl mpou3BeaeHHs] pacCTBOPHUMOCTH
MO>KHO B3STbh U3 CIIPABOYHUKA).

4. B 500 My HachIIEHHOTO pacTBopa cojepxkutcs 9,3« 10 r xnmopuna cepebpa. Boramcnuts
MIPOU3BEACHNUE PACTBOPUMOCTH 3TOM COIH.

5. PactBopumocts noaua ceuana (1) mpu 25°C pasna 6,5¢ 10 Monb/n1. BeIuncanTh IpousBeieHue
PacTBOPUMOCTH ITOU COJIU.

6. K 50 mur 0,002 monw/n pacTBOpa Xj0puaa CTpOHIUsS puOaBuiaM paBHbIH 00beM 0,004 Moib/n
pacTBopa cyibdara Marausi. Beimaner a1 ocazok cynbdara cTpoHIus?

7. IlpuBenuTe MO OJHOMY IPUMEPY MallOpPAaCTBOPUMBIX 3JIEKTpoiMTOB cocTaBa KtAnz, Kt2An,
KtsAn, KtoAnz. Jlnsg Kaxmod conmm 3amucaTh MaTEMaTHYECKOE BBIPAKEHUE KOHCTAHTHI
PacTBOPUMOCTH.

8. OOBSICHUTH BIMSHUE OOLIETO HOHA HA PACTBOPUMOCTH MAJOPACTBOPUMOTO HJIEKTPOJIUTA.

9. K pactBopy, copepxaiieMy cynbdar- 1 KapOOHAT- HOHBI B PABHBIX KOHIIEHTPALIUSX, T0OABISIOT
ION KarjisiM pacTBop conu Kaiblus. Kakoih u3 ocankoB oOpa3yercs B MEpPBYIO odepenb?
OO0mbscHHTE, TOUYEMY.

10. Ha3oBuTe ycioBUs BbINIAICHUS U PACTBOPEHHUS MAJIOPACTBOPUMBIX COCIMHEHUM.

DKCnepruMeHTaIbHAS YacTh
OmnsiT 1. YcinoBus o6pa3zoBaHus 0CATKOB.
Ompit 2. U3y4yeHue BIUSHUS TPUPOIBI pACTBOPUTEINS HA PACTBOPUMOCTD OCAIKa.
Omnpit 3. U3yuyeHue BAUSHUS OTHOMMEHHOTO HOHA Ha paCTBOPUMOCTb MAJIOPACTBOPUMOT'O 3JIEKTPOIIHTA.
Oneir 4. M3yueHue 3aBUCMMOCTH IIOCIEAOBATEIBHOCTU BBINAJEHUS OCAJKOB OT HX KOHCTaHT
PacTBOPUMOCTH.

Jlabopamopuas paboma «llonyuenue u c80licmea KOMNIEKCHbIX coeduneHuly (2 uaca)
Llenp paboOThI: OCBOUTH OCHOBHBIC IIOJIOKEHHUS KOOPJAMHAIIMOHHON Teopun BepHepa, BbIyYuTh
HOMCHKJIATYypy KOMIUICKCHBIX COCTUHEHUH, POJTh OMOKOMIUIEKCOB METAJUIOB B KHBBIX
OopraHu3Max, TMpPUMEpbl BaXKHEUIINX OHOKOMIUIEKCOB, B KOTOpPBIX d-3JIE€MEHTHI
BBITIOJTHSIOT POJIb KOMITJIEKCOOOpa3oBaTeNeH.
3amanue:  ONMpeaensaTh  CTCINEeHb  OKUCICHHWS  MOHA-KOMIUIEKCOOOpa3oBaTellsd,  ONMpeJelsiTh
KOOPJMHAIIMOHHOE YHUCJIO KOMIUIEKCHBIX COCJAMHEHUN, THUCATh YPaBHEHHS peaKiui
MEPBUYHON ¥ BTOPUYHOM JUCCOIUAIMU KOMIUIEKCHBIX COCIMHEHHIH.
Bormpocsr 1yt caMOCTOsTEIBEHON paboThI
1. Kakue coeqnHeHUs Ha3bIBAIOTCS KOOpAMHAMOHHBIMU? [IpuBennuTe mpumMepsl.
2. Knaccudukamnus KoopIuHAITMOHHBIX COSTMHCHHH.
3. [Ipupoa XUMUYECKOM CBSI3U B KOMIUIEKCHBIX COCIMHCHUSX.



4. Kak paccuuThIBaeTCs 00IIasi ¥ CTyNeHYaTass KOHCTAHThI HECTOMKOCTH (yCTOHUMBOCTH)?
5. Jlucconmanus KOMIUIEKCHBIX COCTUHEHMH.
6. [laiiTe onpeneneHre MOHITHI- KOMIUIEKCOOOpa30BaTeIb U JINTAHI.
7. UTo 03HaYaeT MOHITHUE - JEHTATHOCTD JIUTaHI0B?
8. Kakue koMIIeKCHbIE COETMHEHUS SIBIISIFOTCS] XEIaTHBIMU?
9. Kakune 6mosornuecku BayKHbIE KOMIUIEKCHI BBl 3HAaeTE?
10. KoHdopMmaImoHHbIE COCTOSIHUS KOMIUIEKCHBIX HOHOB.
11.CoctraBbTe KOOpAMHALMOHHBIE (OPMYIBI CIEAYIONMX KOMIUIEKCHBIX COEIUHEHHUH cepebpa:
AgCl-2NHs; AgCN-KCN; AgNO2'NaNO;. KoopaunarmonHoe uucio cepedpa paBHO JIBYM.
Hanumure ypaBHeHUs qUCCOLMAIIMU 3TUX COCIMHEHUI B BOAHBIX pacTBOpax.
12.0npenenure 3apsiag KOMIUIEKCHOTO HOHA, CTENEHb OKHUCIECHUS U KOOPIUHAIIMOHHOE YHCIIO
komiuiekcooOpaszoBarens B coenuHeHusnx Ka[Fe(CN)s], Ka[TiClg], K2[Hgls]. Kak auccoruupyrot
3TU COEIMHEHUS B BOJAHBIX PacTBOpax?
DKcrepuMEeHTalbHAS YacTh
Omnpit 1. O6pa3oBaHre aMMHAUYHbBIX KOMIUIEKCOB d-3JIEMEHTOB.
Omeit 2. OGpa3oBaHKre HEPACTBOPUMBIX B BOJIE TeKCallMaHO(EPPaTOB.
OnepiT 3. O6pa3oBanye KOMILIEKCOB AMMETUITITMOKCUMA ¢ HoHamu Fe?* u Ni%*,
OmnpiT 4. [Tomyyenue TronuaHaTHeIX KoMiiekcoB xkene3a (I11) u kobansta (11).

Jlabopamopuas paboma « OxuciumenvHo-eoccmanosumenvhvie peakyuu. Onpeoenenue HanpasieHus
pedoxc-npoyeccar (2 uaca)
Lenp paboTh: M3YYUTHh OKUCIUTEIHHO-BOCCTaHOBUTENBHBIE peaknuu (OBP). Mcnonk3oBate meron
noaypeakuuit mpu paccmotpenun OBP B paznuuHbIX cpenax.
3ananue. Mcnonb3ys pazHbie okucnutena nposectd OBP u cpaBHUTH UX OKUCIUTENbHbBIE CBONCTBA.
Bomnpocs! 1 3a1aun 1y caMOCTOATEIbHOM paboThI
1. Kakue u3 peakiuii SIBISIOTCS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIMU:
a) Zn + H2SO4 = ZnSO4 + H»
0) 3Zn + 4H2S04=3ZnS04 + S + 4H0
B) Zn(OH)2 +H2S04 = ZnSO4 + 2H20
r) Zn(OH)2 + 2NaOH = Na[Zn(OH)4]
2. Kakue 13 BelecTB MOTYT IPOSIBIIATH KaK OKUCIIUTENbHBIE, TAK U BOCCTAHOBUTEIIbHBIE CBOMCTBA:
KMnO4, MnO2, Na2S03, V205, KI, HNO2?
3. K kakoMy THUIly OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN OTHOCUTCS KayKIbli MPUBEIEHHBIN
IIpUMep:
a) NazAsOs + |2 + H2O — NazAsOg4 + 2HI
6) Cl2+ 2NaOH — NaCl + NaClO + H.0
B) 2AgNO3 —2Ag + 2NO2 + O2
4.1lo npuBeAEHHOW DSJIEKTPOHHO-MOHHOM CXE€ME€ COCTaBUTh YPAaBHEHHE OKHUCIMTENIBHO-
BOCCTAaHOBUTEIBHON PEAKIINMH B MOJIEKYJISIpHON (opMe:
10Fe?* - 10e™ = 10Fe™*
2MnO4~ + 10e” + 16H* = 2Mn?* + 8H,0
5.Kakoit u3 okucnuteneit spisercss Hanbomaee cuibHbIM: MnO2, PhO2, K2Cr0O7?
6.B xakom HampaBieHUH OyAeT MPOTEKATh PeaKus:
KCrO; +Br; + KOH— KCIO4 + KBr + H20
7. Jlonucars ypaBHEHHUsI peakuii 1 mo00paTh KO UITECHTHI:



a) KMnOs + Zn + H2S04 =

0) Clo+ I+ H2O =

B) KoCr207 + H2SO4 + FeSO4 =

DKCnepruMeHTalIbHAs YacTh
Omnpit 1. M3yueHne OKUCIUTEIbHBIX CBOMCTB NIEpPMaHTraHaTa Kajivs B pa3HbIX Cpeaax.
OmnpIT 2. 3y4eHne OKUCIUTENbHBIX CBOMCTBA JUXpOMaTa Kajusl.
Omnpit 3. U3ydyeHne OKUCIUTEIbHBIE CBOMCTBA FAJIOT€HOB.
Omnpit 4. BiiusiHue koMIuiekcooOpa3zoBaHus Ha OKUCIUTENbHO-BOCCTAHOBUTENbHBIE CBONCTBA BEIIECTB.
OmnbiT 5. OKUCIUTENIBHO-BOCCTAHOBUTEIBHBIC CBOMCTBA COCIWHEHUM AJIEMEHTOB, HAXOJSAIIUXCS B
MIPOMEKYTOUHOM CTENIEHU OKUCIICHUSI.

OmnsbIT 6. Peaknust [ucnponopuoHUpOBaAHHUS.
OnpiT 7. BHYTpUMONEKYISIPHBIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC MPOIECCHI.

Jlabopamopuas paboma «Konoyxmomempuueckoe onpedenenue cmeneHu u KOHCMAaHmMul
ouccoyuayuu 31ekmpoaumosy (2 yaca)
Lenb paboThI: OCBOUTH OCHOBHBIE MOJIOKEHHSI KOHTyKTOMETPUUECKOTO MeTo/1a aHanu3a. Paccunrars
3IEKTPOMPOBOAHOCTH CIAOBIX AIEKTPOIUTOB.
3aaHue: OoNpeeNnsiTh CTENeHb IUCCOLUAlUU, MOJIIPHYIO AJIEKTPONPOBOJHOCTh M Benuuuny pH mmis
pPacTBOPOB YKCYCHOM KHUCIJIOTHI Pa3jIMYHON KOHIIEHTPALUH.
Bompocs! 11 caMocTosTeNbHON paboThI
1.Kinaccugukanus KOHIYKTOMETPUUYECKUX METO/I0B aHAJIN3A.
2.3akon Oma.
3.O1eKTpobl, MPUMEHSAEMbIE B KOHTyKTOMETPHH.
4. MomnsipHasi ¥ S5KBUBAJIEHTHAs 3JIEKTPOIPOBOJAHOCTD.
5.110ABMKHOCTH HOHOB.
DKCnepruMeHTaJIbHAs YacTh
Omneit 1. IIpurorosnenue 0,1M, 0,01M u 0,001M pacTBOpoB yKCyCHOIM KHUCIOTHL. Pacder mosspHO
AIEKTPONPOBOAHOCTHU MOTYUYEHHBIX PACTBOPOB.

Jlabopamopnas paboma «H3mepenue n08epxXHOCMHO20 HAMANCEHUSL HCUOKOCTIU.
Onpeodenenue noiHoU NOBEPXHOCMHOU dHepauuy» (2 uaca)
Lenb paGoThl: M3MEpPEHUE MOBEPXHOCTHOTO HATSHKEHUS dTaHosIa MeTogoM Pebunaepa. ccienoanue
3aBUCUMOCTH TTOBEPXHOCTHOTO HATSKEHUS OT TEMIIEPATYyPHI.
3ajanue: U3MepeHrue NOBEPXHOCTHOTO HATSXKEHUS STUIIOBOTO CIIUPTA MPHU PA3IMUHBIX TEMIIEpaTypax.
Bonpocs! u1g caMocTosTeNbHON paboThI
1.IIoHATHE TOBEPXHOCTHOI'O HATSKCHMUS.
2.DaKTOpkI, BIUAIOIINE HA BEIUYHNHY TOBEPXHOCTHOTO HATSKEHHS PACTBOPOB.
3.MeTo/1pl, TPUMEHSIEMBbIE JIIsl U3MEPEHUS BETUYMHBI TOBEPXHOCTHOT'O HATSKEHUS PAaCTBOPOB.
4113 KkakuxX DJIEMEHTOB COCTOMT YyCTaHOBKa PeOuHzepa ans H3MEpeHHs MOBEPXHOCTHOTO
HATSDKEHUS )KUJIKOCTEM.
5.IlonHasi nOBEpXHOCTHAs SHEPTHUSL.
DKCnepruMeHTaIbHAS YacTh
Ompit 1. [IpuroroBieHre HEOOXOAUMBIX PEareHTOB U MOCyAbl. Mi3MepeHne MOBEpXHOCTHOTO HATSKEHUS
mipu 20°C, 35°C u 55°C u nmoctpoenue rpaduka.



Jlabopamopnas paboma «Muyennoobpasosanue 6 pacmeopax n08epPXHOCMHO-AKMUGHBIX 6eUjeCmE
(IIAB). Onpeoenenue kpumuueckou KOHYeHmpayuu Muyearo0opazoeanus oreama nampusay (4 uaca)
[lenp pabotTbl: HcciaenoBaHuEe BIMAHUA KOHIEHTpanuu [IAB Ha NOBEpXHOCTHOE HATSXKEHUE U

onpenenenue KKM oneara HaTpus METOIOM U3MEPEHMS BEIMYHMHBI TIOBEPXHOCTHOIO
HaTspkeHus B pactBopax [TAB.
3aaHue: IPUTrOTOBUTH PACTBOP OJieaTa HATpUs ONpENeNIEHHOW KOHIeHTpanuu. M3meputs BennuuHy
MTOBEPXHOCTHOT'O HATSKEHUS MTOJyYEHHBIX pacTBOPOB.
Bomnpocs! 11 caMoCTOATENbHON PabOThI
1.Yto takoe [TAB? CtpoeHue 3THX BEIIECTB.
2.Knaccudukanus I[TAB u ux npumeHenue.
3.Uro HazsiBatoTr KKM? Kakue cymectByroT meroasl onpeaenenus KKM?
4. Kaxue daxtops! Bnusitor Ha KKM?
5.Yem 00yCIIOBICHO SIBICHHUE COIOOMITH3AIUN?
6. Ancop6nus [TAB. Ypasuenue IlIumkoBckoro.
7. Anre3us v Kore3usi. MexaHu3M IIPOLIECCOB AT e3UU.
OKCIepUMEHTANIbHAS YacTh
Omneit 1. M3mMepenne noBepXHOCTHOrO HaTskeHus pactsopa [IAB B 3aBUCHMOCTH OT KOHLIEHTpaLuu
ITAB metomom Pebunpaepa.

Jlabopamopuas paboma « H3yuenue adcopoyuu ykCyCcHoU KUCIOMbL HA NOBEPXHOCTU
AKMUBUPOBAHHO20 Yelsay (2 uaca)

[enb paboThI: MccneO0BaHNE aICOPOIMN YKCYCHOM KHCIOTHI M3 BOJHBIX PaCTBOPOB Ha MOBEPXHOCTU
akTuBHpoBaHHOrO yris. [locTpoeHne n3oTepmMbl a1copOIun.
3ajaHue: NPUTOTOBUTH PACTBOP YKCYCHOM KHCJIOTHI ONPEAEIEHHON KOHIEHTpauuu. PaccunrtaTth
BEJIMYHHY aJICOPOLIIH.
Bomnpock! 1t caMOCTOSATENbHOM PabOTHI
1.IlonsaTue ancopOruu. M3otepma, H30MMKHA, H30CTEPA aICOPOLIUH.
2.Ancopburonnoe ypaBHenue ['n60ca u ero yactHele ciayyau.
3.Ancopbunonnoe ypapaenue OperHmxa.
4.Teopust MOHOMOJIEKYTISIpHOH aacopOuuu JIrarmropa. @usndeckuii CMBICI BXOASIIUX BEIUYUH B
ypaBHEHHE U30TEPMbI aJICOPOLIUH.
5.3axoH ['enpu. dusnueckuii cMpica KOHCTAHTHI ['eHpH.
6.ITpaBuio Ilanera-®asHca-"ana 1151 HOHHOM agcOpOLIMK U3 PACTBOPOB.
7.MlonHOOOMEHHast aicopOLMs U €€ 0COOCHHOCTH.
8.KanumnspHas koHaeHcamus, abcopOrusi, XxeMocopOusi.
DKCIepUMEHTaIbHAS 9aCTh
Omnpir 1. [lpuroToBiaeHue pacTBOPOB YKCYCHOW KHUCIOTBHI Pa3IMYHON KOHIIEHTpaluu. TUTpOBaHUE
PacTBOPOB JI0 U MTOCJIE BHECEHUS B paCTBOP aKTUBUPOBAaHHOTO yruis. [lo pe3ynpTaTam cTposT
rpadpuk u ompenensaoT Koddduuumentsr IgB u 1/n. 3areM paccUMTHIBAIOT BEIUYUHY
aacopoumu A.

Jlabopamopuas paboma «llonyuenue u ycmouuusocms oucnepcuwix cucmem. Koazynayus soneti
anekmpoaumamuy (2 waca)



Lenp paboThl: M3YYUTHh KIACCH(PUKAIUIO IUCIIEPCHBIX CUCTEM U WX CBOMCTBA; OCHOBHBIC METOIBI
MOJIYYEHUSI U OUUCTKH KOJJIOMJHBIX PaCTBOPOB.
3amanue: MOyYUTh KOJUTOUIHBIC PACTBOPHI TUCTIEPCUOHHBIM METO0OM M KOH/ICHCAIIMOHHBIM METOJIOM.
N300pa3uth CTpoeHWE MUIEIBI B HM30BITKE OIHOTO W3 peareHTOoB. M3yduTh BIUsSHUE
AJICKTPOJIMTOB Ha BeaUYnHYy HaOyxanus BMC.
Bormpocs! miist camocTosTensHOM paboTh
1.JlaTh MoHsATHE TUCTIEPCHOU CUCTEMBI, CTETIEHH JIUCTIEPCHOCTH.
2.Knaccudukanus IUCepCHBIX CUCTEM MO Pa3HbIM MPU3HAKAM.
3.JlaTh XapaKTepUCTUKY KOJIJIOMIHBIX CHCTEM.
4.CX0ACTBO M OTIUYHME CBOWCTB KOJUIOMJIHBIX PACTBOPOB OT TPYyOOIHCIEPCHBIX CHUCTEM U
WCTUHHBIX PaCTBOPOB.
5.Metoapl U yCIOBUS MOTyUYEHUS TU0305ei. CTpoeHHEe MUTIEIUIBI JIMO30JIS.
DKCnepruMeHTalIbHAs YacTh
OmnebiT 1. BeichIxarmye 1 HEBBICHIXAIOIINE Macia
Omneprt 2. [Nonyyenue runposoins meau (I1) rexcanmanodeppara (II) meromom oOmena
Ompit 3. [Tonydenue ruapo301s OEpIUHCKOM J1a3ypu METOIOM HOHHOTO OOMEHa
Ompit 4. [Tonydenue rugposons ruapokcuaa xenesza (II1) merogom nentuzanuu. AnCOpOLMOHHBIN U
JIUCCOJTFOIMOHHBIN BUBI TIETITH3AIIIT
OmnpIT 5. 3ydyeHue BIUSHUS SJCKTPOIUTOB Ha BennuuHy HaOyxanust BMC

Jlabopamopuas paboma « Bvicokomonexynapuuvie coeounenus (BMC) u ux ceovicmsay (2 uaca)
Henp paboThl: KMHETUYECKUE, ONTHYECKHE U DBJICKTPUYECKUE CBOMCTBA KOJUIOMJIHBIX PAaCTBOPOB;
ocobeHHocTH pacTBopeHus BMC
3ananue. U3yunTh nporecc HabyxaHus TBEPAbIX MOJIMMEPOB Ha IPUMEPE KeJTaTHHA.
Bomnpocs! 11 caMOCTOATENbHON PabOTHI
1.Meron nenTU3anuu 1 ero NpUHIKUIHAIEHOE OTINYKE OT JPYTUX METOOB MOIYYEHHUS 30J1€H.
2.AnicopOIMOHHAs U AUCCOIOLMOHHAS NENTU3AIMH, B YEM UX OTJIMYne?
3.IlpaBuno Ilanera-®asuca. Ctpykrypa A3C. [lpunnumns! ero ¢popMHUpOBaHHUS.
4 Kunetnueckass ¥ arperatuBHas ycToidumBocTh 3onied. KoarynsTuBHas crnocoOHOCTh
anekTposnuta. OT KakuxX (PakTOpOB 3aBUCHUT €€ BeIUYnHa?
5. Bugumblie mpusHaku koarynsiud. [lopor koarynsiuu. B kakux eIWHUIIAX BBIPAKAETCS €ro
BeIMYuHa?
DKCnepruMeHTaIbHAS YacTh
OmnsiT 1. I3Mepenne HaOyxaHHs *KeJaTUHA B BOJIE.
Ompit 2. U3ydyeHue 3aBUCUMOCTH cTelleHu HaOyxaHus xenaTuHa oT pH pactBopa.
Omnpit 3. U3ydyeHue BIUSHUS JIEKTPOJIUTOB Ha CTENIEHb Ha0yXaHUs JKelaTHHA.

Jlabopamopuas paboma «Cmpoenue u ceoticmsa yeneeo0os. Pewenue 3aoauy (
ens paGoThl: 03HAKOMIIEHHE C BAXKHEUIIIMMHU MPEACTABUTEISIMU MMOJTUCAXAPUIOB U UX XUMHUYECKHUMHU
CBOWCTBaMH.

3aaHue: UCMOIb30BaTh 3HAHUS 10 MOHO- U MOJIMCcaxapuaam sl 00bsICHEHUS OMOIOTHYeCKUX (DYHKINN
yrieBojoB. ONUCHIBaTH CTPOEHUE MENTUAHOW Tpynmbl. [lucaTh XuUMH3M OmpenerneHus
aMUHOKHCJIOTHOM MOCJIEA0BAaTEILHOCTH B Oenkax (Meron Damana, meroa JIH®D, naHCHIbHBIN
MeTO/). XapaKTepHbIE CBOWCTBA W TPU3HAKH BTOPUYHOW, TPETUYHOM W UYETBEPTUUHOU
CTPYKTYpHI Oenka. KauecTBeHHBIE peakiuu Ha OENKH.



Bomnpocs! 11 caMOCTOSATENBEHOM PabOThI
1.Monocaxapuasl. CTpoeHUE U CTEPEOU30MEPHS.
2.5lBnenue mytaporanuu. [Ipoekmuonnsie popmynsl dumepa, hopmyrnsl Xeyopca (Ha mpumepe
TJIFOKO3BI U PYKTO3BI).
3.XUMHUYECKHE CBOICTBA MOHOCAaxapuOB: a) peaklud KOMIUIeKcooOpazoBaHus; 0)
INEeKTPOPUIbHO-HYKIEODUIbHBIE CBONCTBA (pEakIMM aIKWIMPOBAHMS, AallMJIMPOBaHUA); B)
OKHUCJIUTEIbHO-BOCCTAHOBUTENLHBIE CBOMCTBA — PEAKIIMU SMUMEPU3AIUHU, PEAKIIUH OKUCICHUS U
BOCCTAHOBJICHHSI MOHOCaXapHUIOB.
4. Inucaxapuapl. Ix crpoenue, o- U B-TIUKO3UIHBIC CBSI3U.
5.BoccranasnuBatomiue aucaxapuasl. Criocod o0pa3oBaHus B HUX IIMKO3UAHOM cBs3H. JlakTo3a u
MabTO3a, UX OMOJOTHYECKOE 3HAUCHHE.
6.HeBoccranaBnuBaromue Aucaxapuibl, MPUHIIMI OO0pa30BaHUS B HHUX TJIMKO3UIAHOWU CBS3H.
Caxapo3a.
7.buo3Hble (PparMeHTHl MPUPOJIHBIX TIMKO3UAO0B Ha MPUMEpPE TCHIIMOOHO03bl. AMHHOTIIUKO3H/IBI
(unn yriaeBoJiHble aHTUOMOTHKN ) — HAa IPUMEPE CTPENTOMUIIMHA.
8.Ilonuncaxapuapl, CTpOCHHUE KpaxMaJja, IITUKOreHa, IeKCTPAHOB, LEJUTFOJIO03BI.
9.I'erepononucaxapupl ¥ CMEHIaHHBIE OWOMOIUMEPBI: XOHIPOUTHHCYIb(GAThI, THATYPOHOBAsS
KHCJIOTA, MPOTEOTIMKAHBI, IENTHIOTIUKAHBI, TIIMKOIPOTEHHBI.
10.Ykaxxute BUBI CBA3EH MEXKITy MOHOCAXapUAHBIMH 3BEHbSIMU TOTO MOJIUCAXapU/Ia.
11.Hanumure cxembl peakiuil rupoan3a caxapo3bl, MalbTO3bL, JIAKTO3bL. J{aiiTe oJIHOE Ha3BaHUE
3TUM aucaxapugam. OObsICHUTE, MOYEMY MalbTO3a U JIaKTO3a 00J1aat0T BOCCTAHABIIMBAIOIIUMU
CBOWCTBaMH.
DKcrepuMeHTalbHAs YacTh
OmeiT 1. B3aumopeiicTBue caxapo3bl C THIPOKCHIAMHU METAILIOB.
OmnpiT 2. Jloka3aTreabCcTBO HANMYUS THAPOKCHIBHBIX Tpynn B D-riroko3e.
OmneiT. Boccranosnenne ruapokcuaa meau (I1) rirroko3oi B menouHoit cpene (nmpoda Tpommepa).
OmbiT 4. OTCYTCTBHE BOCCTAHABIIMBAKOIICH CITIOCOOHOCTH Y CaxapOo3kbl.
Omnpit 5. KauecTBeHHas peaklys Ha KpaxMal.
Ompit 6. KauecTBeHHBIE peakiiny Ha Oel0K: OMypeToBasi U KCAHTONIPOTEUHOBAS PEAKI[UU Ha METTUIHYIO
CBSI3b.

Ilpumepwvt pacuemnwvix 3a0au
1. PactBopumocts Agl B 1 mm® Bomer mpu 25 C cocraBmser 1,035-10°rpammos. Uemy paBHa
KOHIICHTpAllMOHHAsI KOHCTaHTa pacTBopumoctu Agl.
2. B 500 M HachlleHHOro pacTBopa coiepxkutca 9,3+ 10 r xmopuma cepebpa. BuluucauTh
MIPOU3BEIEHNE PACTBOPUMOCTH 3TOU COJIH.
3. [Ipu momommu npasuna Baut-I'odda Berancnute, mpu kakoi TeMnepaType peakiys 3aKOHUUTCS uepes
15 muH, ecau ipu 20 C Ha 310 TpebyeTces 2 4. TemneparypHblid K03 PULIIHEHT CKOPOCTH paBeH 3.

Ilpumep cumyayuonnoit 3a0auu
My>xuuHa, «ciaeasimui 3a GUrypoii», BHIINII Ha BEYEPUHKE BOJKU (B IepecyeTe Ha crnupt 46
ratanosna C2HsOH). Cxonbko BpeMeHH OH JToJIKeH OeraTh Tpycuoi (pacxoa aHeprun 920 xJx/4),
yTOOBI KOMIIEHCHPOBATh U3numiecTBa? CYUTaTh, YTO STAHOJ MOJHOCTHIO OKHCISETCS B OPraHU3MeE
110 YPaBHEHUIO:

CHsOHox +3 O2=2 COxr +3H0x



AH®y6p (C2HsOH) = - 1278 xIx/Mors;

AH°6p (H20) = - 286 xJI>x/Morb.
SBnseTCsI M IPOIIECC OKUCIICHUS TITFOKO3BI 9K30TEPMHUYCCKUM WITH dHAOTepMudeckuM? UeMy paBHa
CTaHJIapTHas DHTANBIHS OKUCIEHUS TI0K03bI? Kakoe Bpems My)XK4WHa JOJDKEH Oerath TPYCIOH,
YTOOBI KOMIICHCUPOBATH M3JIHUIIECTBA?

Ilpumep unoueudyanvnozo 3a0anus

Tpebyercs onpenenuTh CTAaHAAPTHYIO SHTAIBIIHIO PEAKIINN HEUTpAIU3allUd CUITbHOM KHCIOTHI
CHJIBHOM 11eJI09b10. UTO HE0OX0IMMO UMETh JIJIsl TPOBEJAEHHUS 3TOTO AKCIIEpHUMEHTA?

a) C moMoIIbI0 Kakoro npudopa MokHO MIPOBECTH 3TO U3MepeHue?

0) Kakue peakTuBbl JOJKHBI OBITH B JlabopaTopuu?

B) Kakas crexisiHHast usmMepuTenbHas ocy/ia J0JKHA ObITh B 1abopaTopuu?

r) KakoBa TOUHOCTH TepMOMETpa, ¢ MOMOIIBI0 KOTOpPOro Bel Oynere m3MepsTs TemIeparypy

pacTBOpPOB?

1) Io kakoit popmyne Brr 6ynere paccuntsBath AH peaciym?

8.2. OneHo4ynbie cpeacTBa ISl NPOBeAeHUS PY0e:KHOI aTTecTaluu
Ilpumepvt mecmogvix 3a0anuil 0131 KOHMPOA 3HAHULL
Kaxkue u3 crneayronmx coseit moaBepraroTcsi THAPOIU3Y?
KNO;
Alx(SO4)3
NaCl
FeCl,

CKOpOCTh peakIuu HE 3aBUCUT OT YBEIMYEHHUS IUIOMIAU TOBEPXHOCTU CONPUKOCHOBEHHS PEareHTOB
IS

Cephl U XKees3a

METaHa U KUCIopoja

BOJIOPOJIa U KUCTIOpOIa

[IMHKA U COJITHOM KUCIIOTBI

PaBHoBecue romorenHoi peakuuu 2CO + Oz = 2CO2 + Q cMecTUTCs BJIEBO NPH MOBBIIEHUN
JTaBJICHUS

TEMIEPATYPbI

COJIep KaHUs OJTHOT'O U3 PEAareHTOB

CoJIepKaHus IPOAyKTa

['eTeporeHHbIe peakiiy, B KOTOPHIX MOBBINICHHE AABJICHHUS CMECTUT PAaBHOBECHE BIPABO (—)
Cwq + 02=CO2

C + 2Sr) = CSa

CO2 + C1)=2CO

CO2 + MgO(1) = MgCOs)

Ecmu AG <0, To
peaKIys CaMOMPOU3BOJIBLHO MTPOTEKAET B MPSIMOM HAIPABIICHUH



CaMOIIPOU3BOJIbHOC IMTPOTCKAHUC IMTPOLECCa B IIPAMOM HAIIPABJIICHUHU HEBO3MOXKXHO
peaKknusa MOKET MPOTCKATh KaK B IIPAMOM, TaK U B O6paTHOM HaIlpaBJICHUU
CUCTEMA HAXOOAUTCA B COCTOSIHNHN PaBHOBCCHUS

Cxopocts romoreHHoi peaknuu Hz + 12 = 2HI monmxkaercs B 9 pa3 npu yMEHBIICHHH COJICPIKaHHS
Ka)/I0r0 peareHTa B ... pa3a

4 paza

8 pa3

3 paza

16 pa3

dopmyiny TS pacdeTa OCMOTHYECKOTO JIABJICHUS MPEITOKIIT
Bant-T'odd

Meuneneen

byrtnepos

JIoMoHOCOB

Jl1st IOBBIILIEHUST CKOPOCTH HEKOTOPOH peakuuu B 64 pasa (TemreparypHblii KO3pGUIUEHT paBeH 4)
HEOOXOIMMO MOBBICUTH TEMIIEPATYpy Ha

10°C

20°C

30°C

40°C

ITo kakoii opMyJsie MOKHO PACCUUTATh MOJIIPHOCTD pacTBOpa’?
Cm=mps/0 -V

Cn=v/V

® = Mpp/Mp-pa

o= mp.p./mp.B.

CKOJIBKO TpaMMOB PacTBOPEHHOI'0 BELIECTBA coJiep>kUTCs B S0 T pacTBOpa C MacCOBOM J10JI€H BELIECTBA
o =10%"?

10T

20r

5Tt

CKoJIbKO MOJIEH pacTBOPEHHOTO BelecTBa coaepxkutca B 1 11 0,1H. pactBopa?
0,2 MoJb

1 mosb

0,1 moJp

0,01 moip

B pacTBopax Kakux coyieli METUIIOPAH)K UMEET OPaHKEBbBIH 1IBET?
Na.S
KCI



Ba(NOs)2
CH,COOK

Bydepusie pactBopsl Ha pH

HE BIMSIOT

yBennuuBaoT pH

yMmeHnbmarot pH

COXPAHSIOT IIOCTOAHHOE 3HaueHue pH

Paccuuraiite pH 0,1 M pactBopa ruapokcuia HaTpus

1

8

5

13

PactBopbI, NMeIOIIE OTMHAKOBOE OCMOTHYECKOE JaBJICHHE, HAa3bIBAIOTCS
M30TOHUYECKUMU

U30TEPMUYECKUMU

TUIIOTOHUYECKUMU

TUIEPTOHUYECKUMU

XVUMHUYECKHE DPEAKIMH, MPU MPOTEKAHUHM KOTOPHIX IMPOMCXOIUT yMEHbllleHue »Heprun ['mbbca u
coBepIaercs paboTa, Ha3bIBAIOTCA

SK3E€pPrOHUYECKUMU

SHJOTEPMUYECKUMHU

JK30TEpPMUYECKUMHU

KaTaJIUTUYECKUMHU

PacTBopuTeny, MpUCOSIMHSIONINE MPOTOHBI, HA3bIBAIOTCS
anPOTOHHBIMH

MIPOTOTEHHBIMU

MPOTOPMIBHBIMU

aM(UIPOTOHHBIC

[lepeuncnure pacTBOPUTENH, OTHOCSIIUECS K AIIPOTOHHBIM PACTBOPUTEIISM
xjopodopMm

COJISTHAsI KUCJIOTA

TUAPOKCHUI HATPHUS

BOJIA

Borunciuts pactsopumocts CaCrOs B HachleHHOM BogHOM pacTBope(Ks= 7,1210%)
2,662107

3,310

5,3+10"

3,841071°



8.3. OneHo4ynble cpeacTBa LISl IPOBeeHUs KOHTPOJISI CAMOCTOATEIBHOM padoThl CTYAeHTOB

Ilpumepnaa memamuka peghpepamos, My1bmumeOUiiHbIX npe3eHmayuii
1. [I10MOMpPOBOYHBIE MaTEPHATIBL.

2. CriaBbl M UX IPUMEHEHHUE B OPTONEANYECKON CTOMATOIOIMH.

3. XUMHYECKHI cOCTaB dMaiu, 3yOHOU TKaHH, CIIFOHBI.
4. 27IEKTPOXUMHUYECKUE

(KOppO3HWOHHBIE) TPOIIECCHI

TUIOMOMPOBAHUS U TPOTE3UPOBAHUS.

B TIIOJOCTH pTa Kak

OCJIOKHECHU A

S.KOppOSI/IOHHaﬂ CTOMKOCTh KOHCTPYKIHUOHHBIX CTOMATOJIOTHYCCKUX MATCPUAJIOB B I1IOJIOCTHU pTaA.

6. XuMHYecKHe peakiuy, JeKalue B OCHOBE 00pa30BaHUsI KOCTHOW 1 3yOHOM TKaHHU.
7. @top, ero CBOWCTBa, BaxHeWmme coeauHeHus. Kapuec u ¢uayopo3 — 3HIEMHUYECKHE

3a005IeBaHus, CBA3aHHbIE C HEAOCTATKOM M U30BITKOM (PTOpa B BOJIE U B MUIIIE.
8. [ToBepXHOCTHBIC SIBJICHUS: aAre3usl, KOT€3us, CMAYNBaHHE, aICOPOITHSI.

OueHOYHBI JHCT 3alUTHI pedepaToB

uccienosanus. B
KpaTKoi (popme AaHa
TToJTHAst HH(POPMAIIHS 110
TEME HUCCIIENOBAHUS U
JIaH OTBET Ha

YacTu4HO U3I0XKEHA
nHpopMaIus 1o Teme
WCCIIEJOBaHUS U IaH
OTBET HA MPOOIEMHBIH
Borpoc. JIaHbl CCHUIKH

CoJeprkaHue MOJIHOCTBIO
HE PacKpHITO.
WNudopmanus mo Teme
HCCIIeIOBAHHS HETOYHA.
[TpoGiiema 10 KOHIIA He

HaumeHoBaHHWe MOKa3aTest BoisiBIeHHBIE HETOCTATKH 1 KOJINYECTBO
3aMe4YaHus 0aJ10B

|. KAUECTBO PEDEPATA

1.CooTBeTcTBUE CONepKaHUS PaOOTHI 3aTaHUIO 0,5

2.I'pamoTHOCTH W3IIOKEHUS u KauyeCcTBO 0,5

odopmieHUs pabOTHI

3. CaMOCTOSITENEHOCTD BBHITIOIHEHUS Pa0OTHI, 0,5

riyOrHa MpopabOTKU MaTepuaia, UCTI0Ih30BaHHE

PEKOMEHIOBAHHOM U CIIPAaBOYHOM JINTEPATYpPHI

4. O00CHOBAHHOCTD U JJ0Ka3aTEIbHOCTH BBIBOIOB 0,5

OO0111as1 OIICHKA 32 BBITOJHEHHE pedepara 2

II. KAYECTBO PEDQEPATA

1.CooTBeTrcTBHE conepkaHus pedepara 0,5

COJICPIKaHMIO paboTHI

2. Brigenenrne 0CHOBHOM MBICITH pabOThI 0,5

3. KadecTBO M3JI0KCHUS MaTepraia 0,5

OO01as oIeHKa 3a JOKIJIa]] 15

III. OTBETHI HA JOIIOJIHUTEJIbHBIE BOITPOCHI I[TO COAEPXXAHIWIO PABOTHI

Bompoc 1 0,5

Bompoc 2 0,5

Bomnpoc 3 0,5

O01mas oreHKa 3a OTBETHI HA BOIPOCKHI 1,5

UTOTI'OBASA OLIEHKA 3A 3AIIUTY 5

Kputepun oneHUBaHus CTY/AEHTA 32 MOATOTOBKY Mpe3eHTaAlluU
Kpurtepun/ 4 3 2 1
ERR IS (o0pa3uoBbIii 0TBET) (3aKOHYEHHBI, (M3/10:KeHHBbI, (MMHUMAJbHBIH
TOJIHBIH 0TBET) PAacKpbBITHIIi 0TBET) OTBET)

Conepxanne | Yerko chopmynmpoBana | ChopMyiaupoBaHa 1eib Cdopmynuposana niens 1 | He copmynupoBana
HPE3CHTALMA | 11ej1b U paCKpBITA TEMA M T€EMAa HCCJIEIOBAHHUS. TEMa MCCIIEJOBaHMUS. LIeJIb ¥ TEMA

HCCIICIOBAHUS.
[Ipobnema He
penieHa.




1IpoOJIEMHBIH BOTIPOC.
JlaHBI CCHIIKM Ha
HCTIONIB3YEMBIE PECYPCHI.

Ha UCTIOJIb3yEeMBbIe
pecypcsl.

peuicHa. He JaHbl CCBIIIKHA
Ha MCIIOJIb3YyCMbIC

pecypesl.

Husaiin CobmromaeTcst eUHBINA CobmromaeTcst e IMHBIH He cobmonaercs enunbiii | He coOmogaercst
HPE3CHTALMH | cTHyIp OOPMIICHUSL. CTHIb 0hOpMIIEHHSL. CTHIb OhopMIIeHHSL. CTHIIb OhopMITeHHSI.
[IpesenTarus kpacounass | Craiipl POCTHI B Craiiipl IpOCTHI B Crnaiiipl IpoCTHI B
Y MHTEpecHasl. MOHUMaHHH. noHuMaHuu. DPPEKThl 1 | MOHUMaHHH.
HUcnone3yrores addexrsr | Vcnons3yrores (OH HE HUCTIONB3YyeTCs.
aHuManuy, GoH, HeKoTOopbIe 3P deKTh 1
¢ororpaduu. B ¢on.
MIpe3CHTAINN
TIPUCYTCTBYIOT
ABTOPCKUE HAXOJKH.
IIpencrasne | ABTOp XOpOIIO BIameeT | ABTOp BIajaeeT ABTOp HE ToKa3an [IpencraBnsemas
HHE MaTEpHAJIOM IO TEME MaTepHaOM TI0 TeMe KOMITETEHTHOCTH B nHpOpMALIHS
HPE3CHTAUMN | precrre mOBAaHUS. HCCIIEIOBAHUS, HO HE TIPEICTABICHAN JIOTUYECKHU HE
Hcnonp3yer Hay4IHYIO CMOT 3aMHTEPECOBATh TIPE3CHTAIHH. cBsa3ana. He
TEPMUHOJIOTHIO. ayIUTOPHIO. Hcnonb3oBaHHbIe (aKThI HCTIOTb30BaHBI
O0najaeT HaBBIKAMH Henocrarouno HE BBI3BIBAIOT JOBEPHSL. npodeccroHanbHbIe

OpaTOPCKOTO UCKYCCTBA.
ITosHO M TOYHO
HUTUPYETCS
HCIOJIb30BaHHAS
JuTepaTypa

LUTUPYETCS JIUTEPATYPA.

HenocraTrouno
LIUTHPYETCA TUTEPATYPA.

TEPMUHBI.

Ilpumep oomawnezo 3a0anusn

Bapuant 0
1. VYkazaHHble HIKE COJU MPEACTaBUTh B BUJE KOMIUIEKCHBIX coeauHeHuit: a) 2KI-Hgl,, 0)

4AKCN-Fe(CN)2. YkaxuTte 3apsii KOMILICKCO0Opa30BaTes U X KOOPIUHAIIMOHHBIC YK CIIA.
2. Hamucate  KOOpAWMHAIMOHHBIE  (OPMYJIBI  CIEIYIOUIUX COCTMHECHUM:
(ITIT)  watpus,  Opomunx (I1I),
nuakBateTpaammuuHukens (1), quxaopTerpanuaHonIaTHHAT Kalus, TUIUAHOKYTPOAT JIUTHUSL.

KOMIIJICKCHBIX

rekcaamaHoxpomar reKcaaMMHUHKOOaIbTa HUTpAT

Bapuant 0

MeTOHOM QJICKTPOHHOT'O OaslaHca HO,Z[6epI/ITe K03(1)(1)I/H_H/IGHTBI B CXEMax OKHCIIHUTCIIBHO-
BOCCTAHOBUTCIIbHBIX peaKHHf/'I:
KoMnO4 + H,O — KMnO4 + MNO, + KOH
Na;SOz + KMnO4 + KOH — NaxS04 + KoMnOg4 + H20
FeCls + H2S — FeCI> + S + HCI
FeSO4 + K2Cr207 + H2SO4 — Fez(SO4) + Crz(S0s4) + H20

PbO, + HCI — PbClI;, + Cl, + H20

8.4. OneHo4HbIE cpeaCTBA ISl MPOBEACHUS MPOMEKYTOUYHOM aTTeCTAlMU




®dopma MpoMeKyTOUHOH aTTEeCTalluy MO JUCUUIUIMHE «XUMHSD» - YCTHBIN dK3aMeH (coOeceoBaHuE TI0
Ouneram). buner [ yCTHOro 3K3aMeHa COCTOMUT M3 TPEX BOIPOCOB: Bompoc 1 — TeopeTHueckuii, Bompoc 2 —
yhnpakHEHHe, BONPOoc 3 — pacyeTHas 3a1aqa.

Hepeueub eonpocoe 0714 IK3AMEHA O XUMUU
Teopemuueckuti gonpoc (6onpoc 1)
1. OcHOBHBIC MOHATHS XUMUYECKOW TEPMOAMHAMHUKU. BHYTpeHHss SHeprus, paboTra, TEeIioTa, CBI3b
MEXIY HUMH.
2. | Hayano TepMOOMHAMMKH: OIpEAEICHHE, MATEeMATUYECKOE BBIPAKEHUE JUISI HU30JMPOBAHHBIX,
3aKPBITBIX U OTKPBITBIX CUCTEM. DHTAJIBINS, MATEMATUUECKOE BbIpakeHUE. buonornueckoe 3HaueHUE
| Havayia TepMOJIMHAMUKH.
3. CranpapTHas SHTanblMs OOpa3oBaHUsS W CropaHus BemlecTBa. 3akoH ['ecca: ¢dopmMmynupoBka,
MaTeMaTuyeckoe Beipaxkenue. CrneactBus u3 3akoHa ['ecca. 3HaueHue 111 TEPMOXUMUYECKUX PACUETOB.
4. Bropoe Hauano TepmoauHaMuKd. OOpaThMble M HEOOpaTHMble B TEPMOJMHAMHYECKOM CMBICIIE
IPOLECCHl. DHTPONUS KaK KPUTEpUN BO3MOXKHOCTH IPOTEKAaHUs CaMOIPOU3BOJIBHBIX IPOIECCOB.
[ToBo3pacTHass [MHAMUKA U3MEHEHUS SHTPOIIUU OpraHu3Ma.
5. Il 3akoH TepMOIUMHAMHUKHU: CYIIHOCTh, (OPMYJIHPOBKA, MaTEMaTHUYECKOE BBIPAKEHUE IS
W30JIMPOBAHHBIX cHcTeM. OHeprus [mO0Oca kak 000OIIeHHAas TepMOIWHAMHUYECKas (QYHKIHS, ee
MPUMEHEHUE [JIs MPOTHO3UPOBAHHUS BO3MOXKHOCTM M TIpelesa CaMOIPOU3BOJIBHOIO MPOTEKAHUS
MIPOIIECCOB, POJIb SHTAIBITUHHOTO U YHTPOIMUHHOTO (HaKTOPOB.
6. OcOOEHHOCTH JKMBBIX OPraHU3MOB KaK OTKPBITHIX cucTeM. Teopema U. Ilpuroxxnna, noanepxanue
COCTOSIHUSI TOMEOCTA3a.
7. OcobeHHOCTH OWMOXMMHUYECKHUX TPOIECCOB B OpraHU3Me: 3aKOH aJanTalHH, [PUHIUI
HHEPreTUYECKOT0 COMPSKEHUSI, MHOTOCTaJUIHOCTh, 0OPAaTUMOCTb.
8. Knaccudukanum peakuuii, mpuMeHsomuecs B KuHeTHKe. OCOOCHHOCTH KHHETHKH CIIOKHBIX
peakuuii. [ToHsITHE O MOJIEKYJISIPHOCTH M TIopsiake peakuuu. [Ipumepsl. buonornueckas poiib.
9. CkopocTh peakiuu, CpelHsss CKOPOCTb PEAaKIUH B HHTEPBAJE, UCTHUHHAs CKOPOCTb PEaKIUH.
Kunernueckue kpupbie. DakTopsbl, BIUSIONIME HA CKOPOCTh TOMOTE€HHBIX U T€TEPOr€HHBIX PEaKLIUi.
10. 3akoH JEHCTBYIOMNUX MAacC, KHHETHYCCKUE YPABHEHUS PEaKIui, (GU3UIECKUN CMBICT KOHCTAHTHI
CKOPOCTHU peakuuu. Hanummure KnHeTUYECKUe ypaBHEHUS JJIs PEaKIIUii:

a)2CO(1r)+02(r) — 2CO2(r); 6) Ha(r)+S(tB.) — H2S(TB.)

11. Teopus aKTHUBHBIX COyJapeHUM. ODHepreTuueckuid mnpoduib peakuuu. [Ipupoma sHEprum
aktuBauuu. IlepexonHoe cocTosiHueE.
12. BnusiHue Temmeparypbl Ha CKOPOCTh PEAKIMH, OCOOCHHOCTH Al OMOXUMHUYECKHX IMPOIIECCOB.
[Tpasuno Bant-T'odda. DHeprus akTuBanum, ee 3HaueHUE, GaKTOPHI, BIUSAIONINE Ha BETUYHHY YJHEPTUU
aKTUBAIlMM, UCTOYHUKHM AKTUBAIIMU PEArupyIOIIMX YacTHUIl. YpaBHEHHE AppeHHyca, 3HAYEHUE s
XapaKTEPUCTUKU CKOPOCTU MPOTEKAHUS XUMUYECKUX PEAKLIUM.
13. Karanu3, katanu3aTopbl, HHTUOUTOPHI, OOIIME MPUHITUIIBI KaTajln3a:
-CyTh MEXaHM3Ma TOMOT€HHOT' 0 KaTajln3a, IPUMEpHI;
- SHEePreTUYEeCKU MPOQUIIb KATATUTUYECKON PEaKIUu;
-0COOEHHOCTH MEXaHU3Ma FeTepOreHHOr0 KaTaln3a, PUMepHI.
14. ®epmenrtaTuBHbBIN KaTtanu3. OCOOCHHOCTH KAaTaIMTUYECKOH aKTUBHOCTU (epMeHTOB. DakTophl,
BIUSIIOIINE HA CKOPOCTh (JEPMEHTATUBHOM PEAKIUU.
15. 3aBUcHMOCTh CKOpPOCTH (epPMEHTATUBHOW pEaKkIMH OT KOHIICHTPAllMM CyOCTpara. YpaBHEHHE
Muxasnuca — MeHTeH, ero aHallu3 U 3HAYCHHE [Tt KHHETHKU ()ePMEHTATHBHBIX PEaKIIHH.



16. Xumuyeckoe paBHOBecue U ero cmenienue, npunuun Jle—Illarense u ero anaior B mpupoae —
MPUHIINI AJaNTUBHBIX TEPECTPOEK.

17. 3akoH AEUCTBYIOMIMX Macc IjIsi 0OpaTUMBIX TporieccoB. KoHCTaHTa XMMHUYECKOTO PaBHOBECHSI,
CrocoObl ee BBIpaKeHHs, (PAKTOpBI, BIUSIONIME HA €€ BeNUYMHy, CBA3b ¢ AG, 3Ha4YeHue s
XapaKTepUCTUKU OOPATUMBIX IPOLIECCOB.

18. KonmnuraruBHbIE CBOMCTBA pacTBOpOB. 3akoHbI Payis. IloHsTHe 0 Kpwo- M 30yJIMOMETPUH, UX
NPUMEHEHHE B MEMKO-OMOIOTMYECKUX HCCIIEIOBAHUSX.

19. KonnuraTuBHBIE CBOMCTBA PAacTBOPOB 3JEKTPOJIMTOB M HEIJIEKTPOJIUTOB: SBICHHS TU(Py3uu,
ocmoca. OcMoTrdecKkoe aaBieHne, 3akoH Bant-I'odda. M3oronndeckuii koahpuimeHT.

20. 3HayeHue ocmoca JJIs KUBBIX OPTaHU3MOB. IK300CMOC, IHI00CMOC, U300cMusl. OCMOTHYECKOE
naBlieHue KpoBH. M30-, rumnep-, TUIIOTOHUYECKHE PAacTBOPHI, MpUMeHeHue B MenuiuHe. [lonarue o6
«OCMOTHUYECKOM IIOKE» U KOCMOTUYECKOM KOH(DIUKTEY.

21. DOeMeHTBl TEOPHH PACTBOPOB AIEKTPOJUTOB. CHIIbHBIE W CIIa0ble AJIEKTPONUTHL. KOHCTaHTHI
MOHHU3aLUH c1a00ro 3JIeKTpoIuTa MaremMaTuieckas CBs3b MEX/y KOHCTAaHTON M CTENEHbIO HOHU3ALUU
(BeIBOZ M (hOpMYJIMPOBKA 3aKOHA pa3BefeHuss OCTBAIbIA).

22. DneMeHThl TEOpUU pPaACTBOPOB CHIBHBIX dyeKTponuToB Jlebas- Xiokkens. MonHas cumia, ee
mMareMaTHueckoe BelpakeHue. [lonsarue 06 aktuBHOCTH. KO3 dUIIMEHT aKTUBHOCTH.

23. OCHOBHBIE MOJIOKEHHS TEOPUU KUCIOT U ocHOBaHUM bpencrena- Jloypu. KoHcranTa KUCIOTHOCTH
Y OCHOBHOCTH.

24. MonHoe mpowusBeneHHe BOJbl. BoJopomaHbIii mokaszarenb cpelbl pacTBOpPOB. Maremarudeckoe
BbIpaxkeHue pH, ero 3HaueHue B KUCIJIOW, HIEJIOYHOM, HEUTpaIbHOW cpenax. buonorndeckas poJib
BOJIOPOJHOIO [TOKA3aTes.

25. OCHOBHBIE TOJIO)KEHUSI TEOPUU KUCIOT U ocHOBaHMU JIptouca. IIoHATHE O JKECTKMX M MSITKHUX
KHCIIOTaxX U ocHOoBaHUsAX (Teopus JKMKO).

26. Ilporonutnyeckue peakuuu. TUIBl NPOTOIUTHUECKUX pPEAKIUHU (HEHTpaiu3aluu, TUAPOJIN3a,
noHu3amun). [Ipumepsl.

27. Bbydepusie cuctembl, OydepHble pacTBOpbl, ux cocraB. Kinaccuduxauus OydepHBIX cucrem.
Mexanusm neiicTBus Oy(epHBIX CHCTEM.

28. KonnuecTBeHHbIE XapakTepucTUKU OyepHbIx cucteM. dakTopsl, Biusonme Ha OypepHyto eMKOCTb.
Pacnipenenenne Oy epHbIX CUCTEM B LIETLHON KPOBU M CBIBOPOTKE 10 OyhepHO eMKOCTH.

29. Pacuer pH npotonutnueckux cucreM. BeiBoa ypaBuenus ['ennepcona- ['accenn0axa u ero aHamus.
3oHa OydepHoro neicTBus.

30. bydepnbie cuctembl KpoBH: TUpoKapOoHaTHas OydepHas cucrema. CocTtaB, MEXaHHU3M JICHCTBUSI,
Ouosioruueckasi poib.

31. Bydepnsie cucremsl kpoBu: (ocharHas OydepHas cuctema. CocTaB, MEXaHM3M JAEUCTBUS,
OnosoruYecKas poJb.

32. BydepHbie cucTeMbl KpoBU: remMorioonHoBas OydepHas cucrema. CocraB, MEXaHU3M JIEHCTBUS,
Ouosiornyeckas pob.

33. BydepHurpie cuctembl kpoBu: mpoTenHoBas Oydepnas cucrema. CoctaB, MEXaHU3M JICHCTBUS,
Ouosioruueckas posib.

34. TloHsiTHE O KHCIOTHO-OCHOBHOM COCTOSIHUM OpraHusma. Anunos. Amnkanos. lllernouHoil peseps
kpoBH. [IpumeHeHne peakiuy HeuTpain3anuy B papMakoTepanuu.

35. 'ereporenHsie peakiu B pacTBopax 3ekTpoiauToB. Koncranra pacrBopumocT. COOTHOIIEHUE
Mexay BenuunHOW Ks M mpousBeneHHEM MOISPHBIX KOHIEHTPAlMi HWOHOB B HACHIIIEHHOM,
HEHACBHIIIICHHOM U MEPECHIIIEHHOM PacTBOPE.



36. YcioBus CylIeCTBOBAHUS F€TEPOr€HHBIX paBHOBECUN. B3auMocCBs3b MEXAy pacTBOPUMOCTHIO (S)
U KoHcTaHTOH pactBopuMocTH (Ks). YcnoBus oOpa3oBaHMs M pacTBOPEHUSI OCAIKOB, JOCTH)KEHHUE
MOJIHOTHI OCAXk/IEHUSI HOHOB U3 HACBIIIEHHBIX PaCTBOPOB TPYAHOPACTBOPUMOIO JIEKTPOJIUTA.

37. T'ereporeHHsle mpolecchl U paBHOBECHs B opraHusme. Peakuuuy, mexamue B OCHOBE
HEOPraHMYEeCKOro BeLIecTBa KOCTHOM M 3yOHOH TKaHM; MeXaHU3M (YHKIHOHMPOBAHUS KalbLMM-
docdarnoro Oydepa.

38. HM3ommpoBaHHBIE W COBMEIICHHBIE KOHKYPHUPYIOIIME TeTepOreHHble Ipouecchl. I[Ipumepst
KOHKYPEHIIMHU 3a OOLINi aHMOH M O0Iui KaTHOH. fIBneHue nzomopdusma. bruonornueckoe 3HadeHue.
Peaxiuu, nexarye B OCHOBE 00pa30BaHUs NaTOJIOTMYECKUX KOHKPEMEHTOB.

39. KoMmriekcHbIe COEMHEHUS, WX CTPOCHHE Ha OCHOBE KOOpAMHAIMOHHOW Teopun A. Bephepa.
KaTnonHnele, aHMOHHbBIE, HEUTpAJIbHBIE KOMIUIEKCHl. HOMEHKIIaTypa, mpruMepHI.

40. Peakunuu 3amenieHus JuragaoB. KoHCTaHTa HECTOHKOCTH KOMILIEKCHOI'O MOHA, KOHCTaHTa
YCTOMYUBOCTH.

41. KonkypeHIusl 3a JMrasj WIA 3a KOMILIEKCOOOpa3oBaTelb: H30JMPOBAHHOE M COBMEILIEHHOE
paBHOBECHsI 3aMelleHUsl JMraHaoB. llpuMepsl KOHKypHpYIOIIMX IIPOLECCOB, NPUBOIAINIMX K
pa3pyLICHUIO KOMIIJIEKCHOT'O COEMHEHUSI.

42. TlpencraBieHUs O CTPOECHUU METALIOPEPMEHTOB W JPYTUX OHMOKOMIUIEKCHBIX COEIMHEHUH.
OU3NKO-XMMUYECKHE TPUHIUIIBI TPAHCTIOPTA KHUCIOPOAA TEMOTIIOOMHOM.

43. MeTaino-nmurasiHblid TOMEOCTa3 U MPUUMHBI €ro HapyueHus1. MexaHu3M TOKCUYECKOTO JIEHCTBUS
TSOKEJIBIX METaUIOB HAa OCHOBE TEOPHHM JKECTKUX M MATKUX KUCIOT W ocHoBanwii (PKMKO).
TepMmoguHaMUYeCKKE PUHIIMIIBI XEIATOTEPauu.

44. MexaHu3M BO3HUKHOBEHHMS 3JIEKTPOJHOIO MOTeHUMana. YpaBHeHue HepHcra, ero ananmms.
CraHapTHBIN 1EKTPOAHBIN MOTEHIUAL.

45. OKHMCIUTENbHO-BOCCTAHOBUTENIBHBIE (PEIOKC) pPEAaKIUM U PENOKC- CUCTEMBI. MexaHu3M
BO3HMKHOBEHHUs peNoKc-noTeHnuana. YpaBHeHus Hepacra-Ilerepca, ero anamms. CraHaapTHBII
OKHCJIUTEIbHO —BOCCTAaHOBUTENBHBIN (penokc-) moTeHiman. CpaBHUTENbHAs CHJIa OKHUCIUTENEH U
BoccTaHoBUTENEN. [Iporuo3upoBanue HarpaBiIeHUs PELOKC- IPOLIECCOB.

46. DOU3MKO-XMMHYECKHE MPHUHLMIBI TPAHCIOPTA SJEKTPOHOB B 3JEKTPOHOTPAHCIOPTHOM LIEMH
MUTOXOHIpHI. OOIIKEe TPEACTABICHHS O MEXaHU3ME JIEUCTBUS PeIOKC-0yhEepHBIX CUCTEM.

47. Tokcuueckoe IeicTBUE OKHCIUTENCH (HUTpAThl, HUTPUTHI, OKCHIBI a30oTa). OOe3BpexuBaHUE
KHCIIOpOJa, MEPOKCHAA BOJOpOJAa M CyHepoKcuA-uoHa. [IpuMeHeHHe penoKc-peakuuid Ui
JETOKCUKAIIUH.

48. AncopOIMoHHbBIE PABHOBECHS U MPOLIECCHI HAa TIOABIKHBIX IpaHuIax pasaena ¢as. [ToBepxHoctHas
sHeprus ['nb0ca u moBepXHOCTHOE HATsHKeHHE. MexaHn3M BOSHUKHOBEHUS CBOOOIHOM OBEPXHOCTHON
sHeprun ['m606ca Ha rpanuiie pasznena a3 KuaKocTb-ra3. CopOuus u ee BUIBL.

49. AncopOuus Ha MOABMKHOM MOBEPXHOCTH pazzaena (a3. YpaBuenue I'udoca. M3zorepma agcopOuuu
['u66ca. [loBepxHOCTHAS aKTUBHOCTD, MTOJIOKUTEIbHAS M OTpULIATENIbHAS aJcOPOLIUSL.

50. [ToBepXHOCTHO-aKTHUBHBIE, TTOBEPXHOCTHO-NHAKTUBHBIE U MOBEPXHOCTHO-HEAKTHBHBIEC BEIIECTBA.
W3MeHeHrne TOBEPXHOCTHOW aKTMBHOCTH B TOMOJIOTHYECKHMX psaax (mpaBuwio Tpay6e). Mzorepma
aacopOiuu. OpreHTalus MOJeKyJl B TOBEPXHOCTHOM CJIO€ M CTPYKTypa OnomemOpaH.

51. AncopOrus ra3oB Ha TBEPABIX Tellax, (haKTOPHI, BIUSIOMIME Ha 3TOT rpoiiecc. Teopus JIeHrMiopa.
VYpasuenue Jlenrmiopa. M3orepma ancopOrun Jienrmiopa.

52. AncopOmusi U3 pacTBOpPOB Ha TBEPAbIX ancopOeHTax. MonekymspHas aacopouus. Ilpasuio
BbIpaBHMBAHUS MOJIIpHOCTEH. 3HaueHUE aJCOPOLMOHHBIX IPOLECCOB JUISl KU3HEIESTEIbHOCTH.
DU3NKO-XMMUYECKHE OCHOBBI aICOPOLIMOHHOI Tepanuu, reMocopoLuy.



53. Nonnas ancopOuwusi, Gaxkropsl Ha Hee Bhustomue. [Ipasuno [lanera-dasHca, THOTPOITHBIC PSIBI.
[IpumeHeHne B MEIULIUHE.

54. qucnepcuble cuctembl. Kinaccudukanus aucnepcHsix cucteM [prupoaa KoIouIHOTo COCTOSHUS.
55. Meroapl nOJNy4eHUST WM OYMCTKM KOJUIOMJHBIX PACTBOPOB. PU3UKO-XMMHUYECKHE ITPUHIIUIIBI
(YHKLIMOHUPOBAHUS UCKYCCTBEHHOW MOYKH.

56. MonexkynsipHO-KHHETUYECKHE U ONTHYECKHUE CBOICTBA KOJUIOMIHO-TUCIEPCHBIX CUCTEM. DPPeKT
®Qapanea-Tunnansa. Ypasaenue Panes, ero anaims.

57.O5eKTpOKMHETUYECKHE CBOMCTBA: 3JEKTpOo(Ope3 U 3JIEKTPOOCMOC; MOTEHIMAT TEeUeHUs |
NOTEHLIMAJ ceqUMeHTaluu. buonoruueckoe 3HaueHue.

58. Crpoenune mutiebl 110(hoOoHOro 305151, CTpoeHUE TBOHHOTO IIEKTPUUYECKOTO0 ciost. Mexda3Hbiid 1
3JIEKTPOKUHETHYECKUI MOTEHIMaIbl KOJUIOMIHBIX YacTHUI], 3aBUCUMOCTb OT DPA3JIMYHBIX (PAKTOPOB.
[Tonsitue 00 3JIEKTPOKMHETUUECKOM MOTEHIHANIE KaK O (hakTOpe yCTONYHNBOCTH.

59. VYcroiiumBocTh aucrepcHbIX cUCTeM. CeAMMEHTAlMOHHAas M arperatuBHas M yCTOMYHMBOCTh
nno3o0sei. @akTopsl, BIUAIONINE HA YCTOMYUBOCTD JIMO30JIEH.

60. Koarynsauusa. Ilopor koarymsuuu u ero omnpenenenue, npaswio Illynene-I'apau, sBienue
npuBblKaHus. Bzaumuas koarynsauus. Koarynsamus cMecsiMu 3J1€KTpoauToB. bruonorndyeckoe 3HaueHUe
koaryysiuuu. KomtonaHas 3amura 1 nenTu3anus.

61. MexaHu3M U KUHETUKA IEKTPOJUTHOM Koaryisiuu. HelTpanu3zannoHHas ¥ KOHLIEHTpallMOHHAS
KOAryJIsIusl.

62. Beicokomonekymsipabie BemecTtBa (BMB). Knaccudukanus. Ctpykrypa. @opma

MaKpOMOJIEKYJ M THUIBI CBsized Mexay HUMH. ['mOkocTh Makpomonekyis. buonornueckas pons BMC.
[Ipumenenne BMC B METUIIMHCKOM NPaKTUKE.

63. CxonctBO 1 paznuuue pacTBopoB BMC ¢ UICTUHHBIMU M KOJUIOMJIHBIMHU PAaCTBOPaMHU.

Mexanusm HaOyxanust u pactBopeHuss BMC. 3aBucumocTy BenMUMHBI HAOyXaHMsI OT Pa3iIMYHBIX
¢axTopoB. buonoruueckas poib HaOyXaHuUsI.

64. AHomanbHas BA3KOCTh pacTBopoB BMC. VYpaBuenue Illtayaunrepa. BsizkocTe KpoBU U JIpyrux
OMOJIOTUYECKUX KUJIKOCTEH.

65. benku kak monmuamdonutel. M303nexkrpuueckas Touka (MIT), meroas! ee onpenenenus. Kucnorao-
OCHOBHBIE, OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE, KOMILIEKCOOOPa3yIolie U MOBEPXHOCTHBIE CBOMCTBA
OEIKOB.

66. OcMmoTHYecKOe JaBJeHHWE pacTBOPOB OuomnoauMepoB. YpaBHeHue [amiepa. OHKOTHUECKOE
JAAaBJICHUC IJIa3MbI U CBIBOPOTKHU KPOBHU, CT'O 6I/IOJ'IOFI/I‘-ICCKa$I POJIb.

67. Mem0Opannoe paBHoBecue [lorHana. buonorudeckas pob

68. YCTOWUYMBOCTH pacTBOpPOB OHOMOJUMEpPOB. BricamuBanwe OWOMOJIMMEPOB W3 pacTBOpa.
KoanepBanust 1 ee posib B OMOJIOTMYECKHX CHCTeMax. 3acTyaHeBaHue pactBopoB BMC. CaoiicTa
CTYJHEH: cuHepe3uc u Tukcorponus. Ilpumeps.

69. Heopranuueckue KUCIOThI, OCHOBaHHUsI, COJIM, MTOBEIEHUE B PACTBOPE, y4acTHe B OMOXHMHUYECKUX
nporeccax.

70. Opranu4eckue COUPTHI, aNbICTUIbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE A(PUPHI — CBOMCTBA
buznyeckue 1 XUMUUECKHE, y4acTHEe B OMOXHMUYECKUX MPOIIeCccaXx.

71.YraeBosl. CBolicTBa (pU3NUYECKUE U XUMUYECKHE, yUacTHE B OMOXUMUYECKUX MTPOLIECCaX.

72. AMUHBI, aMUHOKHCIIOTBl — CBOMCTBAa ()M3MUECKHE M XUMHUYECKHE, YYaCTHE B OMOXHMMHUYECKUX
poreccax.

Ynpaoicnenue (sonpoc 2)



1. Onpenenute 3apsia BHyTPEHHEW KOOPIMHAIIMOHHOH chepbl 1 cocTaBbTe (HOPMYIIBI IBYX BEIECTB, B

KOTOpbIe OHa BXoAUT. Onpenenure KOOpIMHALIMOHHOE YHCI0 KOMIIEKCO0Opa30BaTes:

. [Co%* (NHs3)6]; [Co**(NH3)2(NO2)4];

. [Ni**(H20)4Cl2]; [Pt*Cle];

. [Zn?* (OH) 4]; [Fe** (CN)s¢];

. [Sb®* (OH) ¢]; [C0%*Fe];

. [Co®* (NH3)sBr]; [Pt**Bry];

. [Fe3*Fe]; [Au3"Cl4];

. [Co%" (NH3)5S04]; [Co%* (NO2)s];

. [Pt*(NH3)4CI].

Hanucate  koopauHanvoHHbIE — (OPMYJIBl  CIEAYIOIMIMX  KOMIUJIEKCHBIX  COEJIMHEHMA:
reKCallMaHOXpPOMaT (11I) HaTpus, Opomu reKcaaMMHHKOOanbTa (I1I), HHTpaT

Do N Ok Wb

nuakBareTpaaMMuHHukens (II), quxnoprerpanuaHomiaTuHaT Kauus, AUIHAHOKYIpoaT JTUTHSL.

3. MeronoM »yeKTpoHHOro OanaHca mnoalOepute Ko3((UIMEHTHI B CXEMaX OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEaKIU:

KoMnOs + H2O — KMnO4 + MnO2 + KOH

Na>SO3z + KMnO4 + KOH — NaxSO4 + KoMnO4 + H20

FeClz + H2S — FeCl2 + S + HCI

FeSO4 + K2Cr,07 + H2SO4 — Fea(SO4) + Cra(SO4) + H20

PbO2 + HCI — PbClI; + Cl2 + H20

4 Hanumumte popMyJibl MULIEUT U YKAKUTE UX CTPOCHUE:

. AgBr B pactBope KBr;

o BaCOz B pactBope (NH4)2COs;

o CaCOs B pactBope CaCly;

o Cuz[Fe(CN)e] B pactBope Ka[Fe(CN)s].

5.CocraBeTe Qopmyny muieutbl 300 AgCl, monmydeHHOW TpH B3aUMOJEHCTBUU PAaBHBIX O0OHEMOB
0,01M pactBopa AgNO3 1 0,05 M pactBopa NaCl. Ykaxure, kKakoi HOH OyJIeT OKa3bIBaTh HANOOJIbIIIEE
KoaryJmpyrolee AeiicTBUE B JAHHOM 30JI€.

6.CocraBbTe (POpMYITy MUTIEIIIBI 307151, TOJIyY€HHOTO B PE3yJIbTaTe Peakuuu oOMeHa pu ciuBaHuu 14
w1 0,007 mose/n pactBopa ZnSO4 1 6 mi 0,004 moine/n pactBopa NaOH.

Pacuemnvie 3a0auu (sonpoc 3)

1. PacTtBOp (eHONa mpoTeKaeT yepe3 KanuuUIIpHBIN BUCKO3UMETp 3a 3 MuH. 9 c., a Boja — 3a 26 c.
[TnotHoCTh pactBopa 1, 071 r/mi, motHOCTs BoAb! 0,998 /M1, BsizkocTh Bobl mpu 20°C - 1,005 cIl.
Brerarcnuts Bsi3kocTh pactBopa henosa mpu 20°C

2. 3071 KpaxMaJia MpoTeKaeT Yyepe3 KanwUIIpHbIA BUCKO3uMeTp 3a 1 MuH. 32 c., a Boga —3a 27 c.
[Tnotnocts 305 1, 051 r/mn, mmotHOocTh Boabl 0,998 r/mi, BsaskocTs Boubl mpu 20°C 1,005 cIl.
BprancnuTe BI3KOCTh 30J14.

3. OO6pa3zer CHHTETUYECKOT0 Kayuyka Maccoit 17,56 T Beliepxaiu B TeueHue 24 yacoB B TOJyOJIe
npu 25°C. Tlocne BeIIEpKKH B pacCTBOPUTENIE €r0 Macca craja paBHOU 53,92 r. BBIYHCINUTH CTENCHb
HaOyXxaHMsI KaydyKa.

4. I[Tpu nccnegoBanuu creneHy HaOyxaHMsI )KeIaTHHA B BOJIE ¢ OMOIIbIo Tpubdopa JII'Y nosxydeHs
CJIeyIOIIMe JTaHHbBIC: Macca UCXOAHOro emnatuHa paBHa 0,215 T, a oTcyeT ypoBHEH BOJIbI B IprOOpE
JIT'Y no u nocne HaOyxaHus coctaBiseT 5,4 Mia u 4, 6 Mil. BEIMHCTUTH cTeNeHb Ha0yXaHUsl JKellaTHHA
10 Macce.



S. OO0pa3zern CHHTETHYECKOT0 Kaydyka Maccoi 7,53 r BbLAEpKanu B TeueHHe 12 yacoB B OeH3071€
npu 25°C. Ilocne BBIAEPKKH B PACTBOPUTENE €r0 Macca craja paBHOM 23,15 r. BerunciauTs creneHb
HaOyXxaHMsI KaydyKa.
6. TernoTs!l pacTBOpeHus | MOIb HaTpHUs U 1 MOJIb OKCHJA HATPHsI B BOJIE IIPU CTAHAAPTHBIX YCIOBUSX
paBHBI cooTBeTcTBeHHO — 183,79 xJ[x/Mob 1 — 237,94 xJI>x/mMonb. Temora oOpa3oBaHUs BOJBI IPU
CTaH/IapPTHBIX YCIOBUSIX paBHAa — 285,84 k/[/Monb. BblYMCcINTh CTaHAAPTHYIO TEIIOTY 00pa30BaHUs
OKCHJIa HaTpusl MpH nocTossHHOM naBiieHud (AH gp) 1 mocTostHHOM 00BeMe (AU %46p).
PaccuuTarh SHTaIBIMIO THApATAUN Cylb(daTa HATpuUs, €CIM U3BECTHO, YTO SHTAIBIHS PAaCTBOPEHUS
6e3BoHOM comu NapSOsry paBHa — 2,3 x/[/MOJIb, @ PHTAIBNHS PACTBOPSHHUS KPUCTAILIOTHApATA
NaSOy4 - 10H20() paBua+ 78,6 kJ[x/MOTb.
7. BBMUCTUTH TEIIOBOM 3((EeKT peakuuu mpu MocTosHHOM naaBieHuu (AH®) u mpu moctostHHOM
o0beme (AU°) mpu cTaHIapTHBIX YCIOBUSX, UCHOJB3YsI CIEAYIOLINE TEPMOANHAMUYECKUE BETHUNHBL:
CH20H — CH20H (9 — CH3COH ) + H20 (x
AH®., kJI)x/M0nb —1192,86 —1192,44 0
8. BpruucauTh TEmaoBoil 3G GEeKT peakuun npu nocTosHHOM naBieHuu (AH®) u mpu mocTtostHHOM
oobeme (AU°), usmenenue sutponuu (AS®) u sHeprun I'm66ca (AG®) mpu CTaHAAPTHBIX YCIOBUSX,
UCTOJb3YS CIIEAYIOIINE TEPMOAMHAMUYECKNE BETNYMHBIL:
AlO3 () + 3S03 —  Al(SO4);3 ()
AH6p., KJ1K/MOB — 1675 —395,2 — 3434
S°, x/K-momb 50,94 256,23 239,2
CnenaTtb BBIBOJL O BO3MOXXHOCTH CaMOIPOM3BOJIBHOIO IMPOTEKaHMs PEAKIHMHU B H30JIMPOBAHHOW U
HEN30JMPOBAaHHOU CHCTEME.
9.  Brruucnauth TEmIOBOM PQEKT peakuy Mpu MOCTOSHHOM faBiieHuH (AH®) u mpu mocTossHHOM
ooveme (AU°), msmenenue sHTpornmu (AS®) m sHeprum ['mb6ca (AG®) (mBymsi cmocobamm) mpu

CTAaHAAPTHBIX YCIIOBUAX, UCITIOJIBb3YA CICAYIONNEC TCPMOIANHAMUYCCKUEC BCIIMYNHDI:
2H Sy + 3020 — 2SOz + 2H20(p

AH6p., KJ15K/MOB —20,2 0 —296.9 —241.,8
S°, JIx/K-moib 205,6 205,0 248,1 188,8
AG®6p., KIxK/MOTH —33,3 0 —300,4 —228.4

CnenaTtb BBIBOJ O BO3MOKHOCTH CaMOIPOM3BOJBHOIO MPOTEKaHHWs PEAKIHUU B H30JMPOBAHHOW H
HEU30JIMPOBAaHHON CHCTEME.
10. BbluMCINTH CTaHAAPTHYIO TEIUIOTY OOpa3oBaHUS aMMHaka IpPH IIOCTOSHHOM JaBJICHUU H
HOCTOSIHHOM 00BbEeMeE, HCIOJIb3Ys CIEeIYIOINE JTaHHbIE:

ANH3) + 30209 — 2N2¢y + 6H2O; AH% —1530,28 x/Ix ;

2H2py  + O29  —  2H20@ ; AH®, — 571,68 k/Ix .
11. Bpuucnuth CpeqHIO CKOPOCTh peakuuu A — B, eciy HavaabHasKOHLIEHTPALUS UCXOJHOTO

BeIecTBa 6 MOJIb/JI, a uepe3 2 MUHYTHI - 2 MOJIB/I.
12. Kak u3MeHHUTCS CKOPOCTh MPSIMOM PEaKIINH:

2COr) + Oz < 2CO2 ()
npu yBenuueHuu konueHTparuu CO B 3 paza?
13. Kak u3aMeHUuTCs CKOPOCTb MPSIMON PEAKIINU:

2NOw) + Oz < 2NO2 (),
ecyii 00beM peaklIMOHHOTO COCy/la YBEIUUUTCS B 2 paza?



14. BpuUCIUTH TeMIepaTypHbld KO3()(PUIMEHT CKOPOCTH peakuuu, €CAH MNpU HNOHUKEHUH
temneparypsl Ha 30°C cKOpOCTbh peakLMKM yMEHBIIUIIACH B 8 pas.
15. KoHcTaHTa CKOpPOCTH peakuu

Hap + 2@ < 2HI(
npu 714 K pasna 0, 111 n/momns-c. B cocyn o0bemom 2 11 BBeIW 1O 2 MOJIb BOJopoaa U Homa. Yemy
OyZeT paBHa CKOPOCTh pPEakIMM B TOT MOMEHT, KOTJa B peakiMoHHON cMmecu obpasyercs 0,2 moib
nonoBogopoaa?

B cootBerctBum ¢ [lomoxkernem COI'Y o OaiIbHO-PEHTHHTOBOM CHCTEME OIEHKH 3HAaHUI, CTYACHTHI,
MONyYMBIINE B XOAE TEKylmlero u pyoOexHoro koHTposns 50-70 06amioB, aBTOMAaTHYECKHA IIONTYYalOT
COOTBETCTBYIOIYIO SK3aMEHAIIMOHHYIO OLIEHKY. 32 YCTHBIM OTBET Ha dK3aMeHe cTyneHT mony4daet 0-30 Gamios.

Lxana umoeoeoii akademuyeckoll ycnesaemocmu cmyoenmos no oucyuniune no bPC

Cucrema ouenok COI'Y
dopma Cymma Haspanme
KOHTPOJIsl 0aJ10B
86 - 100 OTJIMYHO
Ok3aMeH 71-85 XOPOIIIO
50-70 YAOBJCTBOPUTEILHO

Ooépaszey 6unema no oucyunaune «Xumusny

Munucmepcmeo nayku u evicuiezo oopazosanus P@
Cesepo-Ocemunckuit zocyoapcmeennwlil ynugepcumem umenu Kocma Jlesanosuua Xemazyposa
Kadgheopa obweit u neopeanuueckoit xumuu
Hucuyunnuna «Xumusny
Hanpaenenue cneyuanumema 31.05.03 Cmomamonozus
1 kype, 1 cemecmp, 2023 — 2024 yu...

3K3AMEHAIIMOHHBIA BUIET Ne 5

1. BrausiHue TeMiiepaTypbl Ha CKOPOCTh PEaKIINH, 0COOCHHOCTH /sl OMOXUMUYECKHX TporeccoB. [IpaBuio
Bant-Topda. Oneprus akTuBauuy, ee 3HaueHHE, (AKTOPBI, BIUSIOIIME HA BEJIMYMHY SHEPIUU
AKTHUBallM1M, WUCTOYHHUKU AKTHBAIMU PEArupyrommnux 4YacCTHll. ypaBHeHI/Ie AppeHHyca, 3HAYCHUC JIA
XapaKTePUCTUKH CKOPOCTH MPOTEKAHH XUMUYECKUX peakiuii. (20 6amios).

2. Meronom »siekTpoHHOro OanaHca mnoad0epuTe KO3(PPHUIMEHTHl B CXeMaX OKHCIUTEIbHO-
BOCCTAHOBUTEIIBHBIX peakluii (15 6amnos):

KoMnO4 + H2,O — KMnO4 + MnO2 + KOH
NaSO3 + KMnO4 + KOH — NaxSO4 + KoMnO4 + H20
3. OOpazen CHHTETUYECKOT 0 KayuyKa Maccoii 7,53 T BbAepKa/IM B TeueHue 12 yacoB B OeH3071€e
nipu 250C. Ilocne BhIIEPKKHA B paCTBOPUTENIE €ro Macca crajia paBHou 23,15 r. Beruncauts
cTeneHb Ha0yxaHus kaydyka. (15 6ammon).

3aB. kadeapoii 00IIeH 1 HEOPTraHNIECKOW XUMHUHU J.J.Cumeonnan

JlouieHT Kadeapsl, K.X.H. 0.2. XaeBa

HlIxana oyerueanusl omeema cmy()euma HA JK3ameHe



Xapakmepucmuka omeema

oannnl

JlaH MONHEIA, pa3BepHYTHIN OTBET HA IOCTABJICHHBIN BOIPOC, MTOKa3aHa COBOKYITHOCTh
OCO3HAHHBIX 3HaHUI 00 00BEKTE, MPOSIBIISIONIASCS B CBOOOJHOM ONIEPUPOBAHUH MTOHATHIMH,
YMEHHH BBIIETNTH CYIECTBEHHBIE W HECYIIIECTBEHHBIE €r0 MPU3HAKY, TPHYNHHO-CIIEJICTBEHHBIE
cBs3U. 3HaHUE 00 00BEKTE IEMOHCTPUpYETCs Ha (JOHE MOHUMAHUS €TO B CHCTEME JaHHOH HayKH
¥ MEXXIUCIHIUTMHAPHBIX CBsi3eil. OTBET PopMyHpyeTcs B TEePMUHAX HAYKHU, U3T0KEH

JIATCPATYPHBIM A3BIKOM, JIOTUYCH, JOKA3aTCJICH, ICMOHCTPUPYCT AaBTOPCKYIO MO3UIHNIO CTYACHTA.

26-30

JlaH moJHbIM, pa3BepHYTHIM OTBET HA MOCTABJIEHHBIN BOIPOC, IOKa3aHa COBOKYITHOCTh
OCO3HAHHBIX 3HaHHH 00 00BEKTE, TOKA3ATEIBHO PACKPBITHI OCHOBHEIC ITOJIOKEHUS TEMBI; B
OTBETE MPOCIECKUBACTCA YETKAsI CTPYKTYpa, JIOTHIECKast TOCJIE0BATEIbHOCTD, OTPaXKaoIIas

CYLIHOCTb PACKPBIBA€MBIX ITOHITHH, TEOPUH, SBICHUH. 3HaHHE 00 0ObEKTEe IEMOHCTPUPYETCS Ha

(1)OHG IIOHUMAaHUs €0 B CUCTEMC IIaHHOfI HAayK1 U MEXKIUCHUIITIMHAPHBIX cBs3eit. OTBeT
H3JIOKCH JIUTCPATYPHBIM SA3BIKOM B TCPMUHAX HAYKU. MOFyT OBITh AOMMYHICHBI HEAOYUCTHI B
OMnpeaAcICHUN HOHSITI/II‘/'I, HCIPAaBJICHHBIC CTYACHTOM CaAMOCTOATCIIBHO B IIPOLECCE OTBCTA.

21-25

JlaH MONHEIA, pa3BepHYTHIN OTBET HA TIOCTaBJICHHBIA BOIPOC, TOKa3aHO YMEHUE BBIJIEINUTh
CYIIECTBCHHBIC U HECYIIICCTBEHHBIC MPU3HAKH, TPUUNHHO-CIICJICTBEHHBIC CBsI3U. OTBET YETKO
CTPYKTYPUPOBAH, JIOTHYEH, H3JI0KEH B TepMUHaX Hayku. OTHAKO JOMYIICHbI He3HAUYNTEIbHBIC
OIIMOKY WITH HEJIOYETHI, HCIIPABJICHHBIC CTYJICHTOM C MOMOIIBI0 «HABOSIIMX)» BOIPOCOB
MIpeToaBaTess.

16-20

I[aH HOHHBIﬁ, HO HEAOCTATOYHO IMOCJICIOBATEIbHEIN OTBET Ha MOCTABJICHHBIN BOIIPOC, HO IIpH
OTOM ITOKa3aHO YMEHHUEC BBIACIUTE CYIICCTBEHHBIC U HECYIIICCTBCHHBIC ITPU3HAKH U IPUYNHHO-

CJIICACTBCHHBIC CBA3U. OTBeT JJOrMYEeH M U3JI0KCH B TCPMHUHAX HAYKU. MOFyT OBITH JAONYIICHBI 1-

2 ommOKY B OIIPEICIICHNH OCHOBHBIX MTOHITHI, KOTOPBIE CTYACHT 3aTPyAHSIETCS HCTIPABUTh
CaMOCTOSATEIIBHO.

11-15

JlaH HeOCTaTOYHO MOJIHBIN U HEJIOCTATOYHO Pa3BePHYTHIN OTBET. Jloruka u
MOCIIE0BATEIIEHOCTD U3TI0XKCHHSI UMEIOT HapyIeHus. JlonymeHpl omrOKY B PaCKPBITUN
MOHATHUH, YIIOTpeOIeHn:n TepMUHOB. CTYIEHT HE CIIOCOOCH CaMOCTOSTEIHHO BBIJCIIUTD
CYIIIECTBEHHBIE M HECYIIECTBEHHBIE MTPU3HAKH U TPUUNHHO-CIIE/ICTBEHHBIE CBsI3U. CTy/IEeHT
MOJKET KOHKPETHU3UPOBATh 000O0IICHHBIC 3HAHUS, I0OKa3aB Ha MPUMepax UX OCHOBHBIC
TIOJIO’KEHUS TOJIBKO C IIOMOIIBIO TIpernoiaBates. PeueBoe odopMieHne TpedyeT monpaBok,
KOPPEKITUH.

07-10

JlaH HEMONHBIN OTBET, JIOTHKA U TIOCNIEA0BATEIBHOCTh U3TIOKECHUS UMEIOT CYIIECTBEHHbBIC
HapymeHus. JJonynieHsl rpyOble OMMOKH MPU ONpeAeTICHUH CYITHOCTH PacKPhIBAEMbIX
TIOHSITH, TEOPUHl, ABICHUH, BCJICJICTBUEC HEMOHUMAHUS CTYJACHTOM HX CYIIECTBEHHBIX U
HECYILIECTBEHHBIX IIPU3HAKOB U CBsi3€i. B OTBETE OTCYTCTBYIOT BBIBOJBI. Y MEHHE PACKPBITH
KOHKPETHBIE TIPOSBIICHNsT 0000IIEHHBIX 3HAHUH HE MToKa3aHo. PeueBoe oopmitenne TpeOyeT
MONPaBOK, KOPPEKIIHH.

04-06

JlaH HETOJTHBIN OTBET, PEICTABIIAIONMINEH CO00M pa3po3HEHHBIC 3HAHMS 10 TEME BOTIPOCa C

CYHICCTBCHHBIMHA OIIMOKAMH B OIpCACJICHUAX. HpI/ICYTCTByIOT q)paFMeHTapHOCTL, HCJIIOTMYHOCTDH

H3JI0KCHHU. CTYJIGHT HE OCO3HACT CBA3b JAHHOT'O IMOHATHUA, TCOPUU, ABJICHUA C IPYTUMU
00BEeKTaMU JUCHUITIIIMHBI. OTcyTCTByIOT BbIBOJbI, KOHKPETHU3al WA U NJOKA3aTCIbHOCTDb
n3I0KeHus. Peun HErpaMOTHas. I[OHOJIHI/ITGJII)HBIG 1 YTOUHAIOOIUE BOIIPOCHI MPENOaAaBaTeIA HE
IMPUBOIAT K KOPPCKIHUU OTBCTA CTYACHTA HC TOJILKO Ha IIOCTABIICHHBIN BOIIPOC, HO U HA APYTHUC
BOIIPOCHI JUCHUIUINHBI.

01-03

He MOJIYYCHBI OTBETHI 110 0a30BBIM BOIpOCaM JUCHUITINHBI.

9. Y4eOHO-MeTOAMYECKOE U NH(POPMALIMOHHOE 00ecTeyeHne JUCITUIIMHBI
@) OCHOBHas IUumepamypa.
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OMOTEHHBIX AJIEMEHTOB: yUeOHUK 1715t MeuIIMHCKIX By30B /FO.A. Epmios, B.A. Ilonkos, A.C. bepnsan.
— M.: FOpaiit, 2012. — 560 c.

3. XKomuauu A. B. O6mas xumus: yueonuk / A. B. Xomuaun; mox pen. B. A. Tlonkosa, A. B.
Komuuna. - MockBa: I DOTAP-Menuna, 2014. - 400 c. - ISBN 978-5-9704-2956-3. - Tekcr:
JJIEKTPOHHBIN /1 9bC "KoncynpTant CTyJeHTa': [canT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970429563.html. - Pesxxum gocTyma : 1o MOIHCKE.

4. Heénosa O.B., Kyb6anosa JI.M. PykoBoACTBO K a0OpaTOpPHO-MPAKTHYECKUM 3aHATHSAM TI0
ob1el XuMUH. YueOHo-MeToaudeckoe mocooue. Bimagukaskas: Usnarenscto COI'Y, 2012. — 148 c.

5. Hectreposa O. B. O0mast xuMus ¢ sineMeHTaMu OnoopraHudeckoi xumuu: yuebnuk / O. B.
Hecreposa, U. H. Asepuesa, /. A. lo6poxoros, A. A. IIpokonos, B. 1O. Pemernsk, nox pea. B. A.
[TonkoBa. - MockBa: Jlabopatopus 3nanuii, 2020. - 378 c. Cuctem. TpeboBanusi: Adobe Reader XI;
skpaH 10. - ISBN 978-5-00101-868-1. - Tekcr : anekrponnslii // DBC "KoHcynbranT cTymenTa': [caiT].
- URL : https://www.studentlibrary.ru/book/ISBN9785001018681.html. - Pexum noctyma : 1o
TIOJTITHCKE.

6. Hecreposa O. B. IIpaktukym mo oOmiell XumMuu ¢ d5ieMeHTamu Onoopranndeckoit xumuu / O.
B. Hecrepora, . H. ABepuesa, /1. A. JIoGpoxoTos, A. A. [Ipokonos, B. 0. Pemernsik, nox pexa. B. A.
[TorkoBa. - Mocksa: Jlabopatopus 3nanuit, 2020. - 256 c. Cuctem. TpedoBanusi: Adobe Reader XI ;
skpad 10. - ISBN 978-5-00101-869-8. - Tekct : anmekrponnstii / Ob6C "KoncynbTanT cTyneHTa": [caiT].
- URL: https://www.studentlibrary.ru/book/ISBN9785001018698.html. - Pexum poctyma: 1o
MOJIIUCKE.

7. TlonkoB B. A. O6mmas xumust: yaeOuuk / XXomaun A. B. [Tox pen. B. A. ITonkora. - Mocksa:
I'DOTAP-Menua, 2012. - 400 c. - ISBN 978-5-9704-2108-6. - Tekcr: anekrponusii // DBC
"KoncynabTaHT cTyneHTa'": [caliT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970421086.html. - Pesxxum gocTyma: mo moamucKe.

0) OononHumenbHas Iumepamypa:
8.bamamosa O. M. Xumus: ¢06. 3aga4d / O. M. banamosa u np. - Mocksa: MUCuC, 2019. - 148 c.
- Tekcr:  osnektponnwsii // DObC  "KoncynmeTanT  cryzaeHra': [caiiT]. -  URL:
https://www.studentlibrary.ru/book/Misis_292.html . - Pexxum mocTyma: mo moamucke.
9. KoBasibuykoBa O. B. O6m1as u buoopranmueckast xumusi. Y. 2: Opranndeckasi XUMUS: KOHCIIEKT

nexumid. s crynentoB | kypca menunuHckoro ¢akynsrera crnenuansHocty "Cromaronorus” / O. B.
KoBanbuykosa, O. B. ABpamenko. - Mockpa: UznarensctBo PY/IH, 2011. - 123 ¢. - ISBN 978-5-209-
03563-3. - Tekcr: onekrponnbii // DBC "Koncynsrant crygenrta": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785209035633.html. - Pexxum gocrtymna: mo moJmcke.
10.JIugun P. A. CnpaBouHuk 110 0011e 1 Heopranndeckord xumuu / Jlunuu P. A. - 2-e uz ., ucrp.
u jom. - MockBa: KomocC, 2013. - ISBN 978-5-9532-0465-1. - Tekcr: anekrponnbii / DBC
"KoncynbTant cTyneHTa'": [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785953204651.html. - Pexxum goctyna : o mOJIHCKe.
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11. ITy3akoB C. A. Xumus: yueonuk / [Tyzakos C. A. - 2-e u3a. , uctp. u gom. - Mocksa : T90TAP-
Menua, 2006. - 640 c. - ISBN 5-9704-0198-6. - Texct: snexrponssiii // ObC "KoHcynbTaHT cTyneHTa":
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN5970401986.html. - Pexkxum moctyma: 1o
TIOJITIHCKE.

8) npozpammuoe obecneyerue u nmepnem-pecypcul

CocTaB IHMIICH3MOHHOIO B CB060I[H0 pacnopoCTpadiaCcMoro nporpaMMHOro 06CCHCIIGHI/I$I, B TOM

HHUCJIC OTCYCCTBCHHOI'O ITPOMU3BOACTBA.

Ne HaumeHoBaHue Ne gorosopa (uuen3us)
n/n
Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
1 04.2016 1.
2 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
04.2016 1.
3 AHTHBHPYCHOE MPOTPaMMHOE Nel17E0-180222-130819-587-185 ot 26.02. 2018 r.,
obecmieuenne KasperksyTotalSecurity npomieno g0 22.01.2024 r.
IIporpamma mist DBM «bank BoripocoB | Pazpaborka COI'Y CBUAETEIHECTBO O
4 JUTSL KOHTPOJISL 3HAHUI roCyJapCTBEHHOU perucTpanuu nporpammel aist 9BM
Ne2015611829 ot 06.02.2015 r. (6eccpodHO)
CiscoWebex- Cuctema npoBeaeHHs 00O Aiictek gorosop Ne /167-2021 ot 03.08.2021 -
5 | Be6GuHAPOB. 03.08.2022r
CHcteMa NOUCKa TEKCTOBBIX Ne 6262 ot 09.01.2023 (meticTBUTENIEH 0
6 3anuMCTBOBaHUHN «AHTUIIIAaruat.BY3» 31.12.2023r) c OAO «Awutu-Ilnaruat»
[IporpamMmMHOe obecnieueHue s CBobonHOe nporpaMmMHoOe obecredeHne(0eccpovHo)
7 | PeNaKTUPOBaHUs XUMUYECKUX (HOPMYIT
Isis Draw
Cuctema TectupoBanus Sunrav WEB Ne468 ot 03.12.2013 UII Cynrarynun P.T.
8 Class (beccpouno)
9 Crcrema KOMITBIOTEPHON BEPCTKU Jluuensus FSF/Debian (CBoOomHOE porpaMMHOe
MikTex obecnieyenue) (6eccpoyHO)
10 JlnuHblil KaOMHET cTyneHTa/coTpyaHuKka | JInneHsus Geccpounas. Tex.cONpOBOXKICHHUE OT
14.03.2022
1 Cuctema 3JIEeKTPOHHOTO 00YUISHUS BecmnatHoe poccuiickoe
MOODLE

DneKTpoHHBIE OMOAMOTEYHBIE cUCTEMEL, ¢ KOTOpbIMU Y COI'Y mMeeTcs AEHCTBYIOIMNA JJOTOBOD:

Ne HaumMeHnoBaHue, cBeJJeHUsI 0 MpaBooOsIagaTene 1 Ne noroBopa (uueH3us)
n/m aJpec caiTa
OBC "Vuusepcumem. bubruomexa onlLine" Ne 278-12/2022 neiicteurened no 31.12.2023 r.
1 000 «JTupexr-Memnay (RU)
https://biblioclub.ru
«O6paszoBatenbHas mmatgopma FOPAWT» | Ne 01/03-2023 neiicteutenen no 31.12.2023 r.
2 000 «INEKTPOHHOE HA3/1a-TEJIbCTBO
FOPAUT» http://www.urait.ru/
OBC «Koncynbrant cryneHtay «Menuimna. | Ne 832KC/02-2023 nefictButeineH 10 26.02.2024
3 3npaBooxpanerne BO» r.
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IT xommanus OO0 «KOHCYJIbTAHT
CTYJEHTA» www.studentlibrary.rut

HNupopManmoHHO-aHATTMTUIECKAs! CUCTEMA
SCIENCE INDEX OOO HAYUHAS
OJIEKTPOHHA S BUBJIMOTEKA (RU)
www: https://elibrary.ru

Si0-5051/2023 neiictButeneH no 12.04.2024 r.

YHuBepcanbHbie 0a3el qaHHBIX «UBUC»
000 «MBUC» (RU) https://eivis.ru/

Ne 33-n pevictButened no 31.12.2023 r.

<(HaLII/IOHaJ'ILHa5{ JICKTPOHHAaA onoImoTeKa»
OI'BY «PI'by htips://rusneb.ru/ I

Ne 101/HDB/4513 peiictBureneH no 05.07.2023

10. MaTrepuaJbHO-TeXHNYECKOE OCHAIIEHUE U CIIUTIIIUHBI

HaumeHoBaHMe mOMENICHUH U1 TPOBEACHUS BCEX BUIOB yUeOHOH IEATEIFHOCTH,
HpellyCMOTpeHHOP’I y‘lCGHbIM IJIaHOM IO JUCHHUIIJINHE «AHaJIUTHYECKAS XUMUA», B
TOM YHCJIe IOMEIEHUS IS CAMOCTOSTENIBHON paboThl, C YKa3aHUEM TIepedHs
OCHOBHOTO 000pyOBaHMs, yIeOHO-HATISAHBIX TOCOOHI U HCTIOIB3YEeMOTO
MIPOTPAMMHOT'0 00ECTIEYeHUSI

Anpec (MeCTONOIOKEHHE) MTOMEIIEHHH
JUTS IPOBE/ICHNS BCEX BUAOB yUeOHOU
JIESITETBHOCTH TI0 TUCITHTUTHHE
«AHaATUTAYECKAsT XUMHUSD»,
MPEeyCMOTPEHHOH Y4eOHBIM [UIAHOM

Y4yeOHble Ay IUTOPHH JJIS IPOBeIeHUs 3aHATUH JIEKIMOHHOI0 THIIA,
CeMHMHAPCKOIr0 THNA, PYNNOBBIX H HHAMBUAYAJILHBIX KOHCYJIbTALUIA,
TEKYLIero KOHTPOJISl M IPOMEKYTOYHOM aTTeCTAllMH, 4 TAKKe
CaMOCTOSITeJILHOI PadoTHI 00yYaIOLIUXCS: [TPENOIaBaTEIbCKHUIA CTOI,
CTYJI, CTOJIBI M CTYJIbSI TS 00yJaronuxcs, kadeapa.

Obopyoosanue: IHTepaKTHBHOE MYJIbTUMEIUITHOE 000y I0BaHKE (JOCKA,
MPOEKTOP), IEPCOHABHBIA KOMITBIOTEP B KOMILIEKTE C IPOTPaMMHBIM
obecrieueHneM, BBIXOJIOM B ceTh MIHTEpHET U JOCTYIIOM B 3JIEKTPOHHYIO
uH(pOpMAMOHHO-00pa3oBaTenbHyo cpexy COI'Y.

Ipoepammnoe obecneuenue: Windows 7 Professional; Office Standard
2016; WIinRAR; Adobe Acrobat Reader; Mozilla Firefox; Google Chrome;
Kasperksy Endpoint Security; Cucrema rectupoBanust Sunrav WEB Class
(beccpounoe I10); [Iporpammuoe obecrieueHue IS peIaKTHPOBAHIS
xumuaeckux popmyn Isis Draw (beccpounoe I10); KoncynpranT miroc;
CucreMa IOMCKa TEKCTOBBIX 3aMMCTBOBAaHNN « AHTHIIIAruaT.BY3»;
[Iporpamma mnst 9BM «baHK BOIIPOCOB AJ1st KOHTPOIIA 3HaHU»; Cisco
Webex; MOODLE; nemMoHCTpanoHHBIE B y9eOHO-HATIIAHbBIE TOCOOUS
(BHIEOIPE3CHTAIHSA).

Poccuiickas ®enepauns, 362025,
PecnyOnuka CesepHast Ocetust — AnaHus,
ropox Biagukapkas, ynuna Ukanosa, oM
41, yaebnsrit kopryce Ne 15, aya. Ne 204

JladopaTopus o0leii, HeOpraHUYecKoil U AHATUTHYECKOH XMMMU IS
NpOBe/IeHUs] 3aHTHI CEMUHAPCKOT0 THIA, JIA0OPATOPHBIX 3aHITHIA,
KYPCOBOTO0 NPOEKTHPOBaHUsI (BBINOJHEHUsI KYPCOBBIX pador),
TPYNNOBBIX M HHINBUAYAJIBHBIX KOHCYJIbTAINI, a TAKKe
CaMOCTOAATeIbHOM PadoThl 00y4alOIIMXCsl: IPENoaBaTeIbCKUi CTOI,
CTY1, 1aOOpaTOPHBIE CTOJIBI U CTYJIBS [UIsl 00y4arouxcs, KJIacCHas JOCKa.
Obopydosanue: MyTbTUMETUIHHBIA KOMIUIEKC (TIPOEKTOP, SKpaH,
KOMITBIOTEP, KOJIOHKH) C IPOIpPaMMHBIM 00OecIiedeHHeM, BEIXOI0M B CETh
WHTEpHeT 1 1O0CTYNOM B 3JIEKTPOHHYIO HH()OPMAITHOHHO-
obpazoBarensHyto cpexy COI'Y.

Ipoepammnoe obecneuenue:. \Windows 7 Professional; Office Standard
2016; Cucrema komnbroTepHoit BepcTkn MikTex; Kasperksy Endpoint
Security; Cuctema tectuposanus Sunrav WEB Class; [IporpamMuoe
obecrniedeHne s pelaKTUPOBAHUS XUMUIECKuX hopmy Isis Draw;
CucreMa IOKCKa TEKCTOBBIX 3aMMCTBOBaHNM « AHTHUIIIAruaT.BY3»;
[Iporpamma ast 9BM «baHK BOIIPOCOB IJIs1 KOHTPOJIS 3HAHUIY;
VSDESK; Ycnyru cBsizu (noctyn k cetu uatepHeT); MOODLE; JInunsiit
KaOMHET CTYACHTa/COTPYIHHKA.

Jlabopamoproe obopydosanue: Becol "CAS"- 1 mit. Becbl aHanuTuueckue
SHINKO HT 84RCE c nosepkoii-1 mt. ®otomerp GoTodnekTpuaeckuii

K®K-2-1 mrr. Hkad cymmieaenii SNOL 67/350 LN — 1 mit. Lenrpudyra

Poccwuiickas denepanus, 362025,
Pecrry6nka Cesepaast Ocernst — Ananns,
ropon Bnagukaskas, yi. Batyruna, nom
44-46, yuebnsrit kopiyc Ne 7,

ayn. Ne 610
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CM-12- 1 mir. Monomep M-510 (cranmaprhsiif)- 1 mt. Kongykromerp
noptatuBHEIE OHAUS ST300C-1 . Peppakromerp NPD-45462M ¢
MTOJICBETKON | AOT.IIKanoi-1 mrt., pH-metp 150 MU- 1 mT.
Cuekrpoporomerp [13-5300BU- 1 mt. Memanka MarHuTHas ¢
mogorpeBom I13 6110- 2 mir.

JlaGopaTopus O0weii 1 HeOPraHNYecKo XUMMH 1J1s1 TPOBeICHUS
3aHSATHI CEMHHAPCKOr0 THIIA, JIA00PATOPHBIX 3aHATHUH, KypCOBOT0
MPOEKTHPOBAHHUS (BHINOJIHEHHUSI KYPCOBBIX padoT), rpyNNoBbIX U
WHANBHIYAJIbHBIX KOHCYJIbTAlHii, 2 TAK/KE CAMOCTOATEIHLHOI PadoThI
00y4YaroUIUXCs: TIPEOIaBaTEIbCKUIA CTOI, CTYI, JIAOOpaTOPHbIE CTOJIBI U
CTYJNbs JUTs O0y4aroImuxcs, kKaeapa, KiaccHas J0cKa.

Obopyoosanue: IHTepakTuBHas nocka Smart Board, mpoexnmonHoe
MYJIbTUMEANHHOE 000pyI0BaHUE (KOMIIBIOTED, IPOEKTOP, IKpaH) C
MIPOTPaMMHBIM 00€CTIEYeHHEM, BEIXOZOM B CETh MIHTEPHET 1 IOCTYIIOM B
JIEKTPOHHYIO HHpOpMaIMOHHO-00pa3oBaTenbHyo cpexy COI'Y.
Ipoepammnoe obecneuenue: \Windows 7 Professional; Office Standard
2016; Cucrema xommbroTepHOl BepcTku MikTex; Kasperksy Endpoint
Security; Cuctema tectuposanus Sunrav WEB Class; [IporpamMuoe
obecniedeHne s peaKTUPOBAHUA XUMUIecKHuX Gopmyi Isis Draw;
CucreMa IMOMCKa TEKCTOBBIX 3aMMCTBOBaHNM « AHTHUIIIAruaT.BY3»;
[Iporpamma amst 9BM «baHK BOIIPOCOB 711 KOHTPOJIS 3HAHUIY,;
VSDESK; Ycnyru cBsizu (noctym k cetu uatepHet); MOODLE;
JIEMOHCTPAIMOHHBIE U Y4eOHO-HATIIATHBIE TOCOOHS (BUACOTIPE3CHTALIHS).
Jlabopamoproe obopydosanue: 11lkad BBITSOKHOM ¢ moaBoxoM Bokl 111B
HBK — 2 mwr.

[TpuTouHO-BHITSDKHASL ycTaHOBKA (2 mikada). Becsl maboparopHsie
npeumsuonnsie ET-300I1 — 1 mr.

Becsl taboparopusie snekrpoHasie BM5101 — 2 mr. Yye6no-
nabopaTopHbli KomIieke "O0mias 1 HeopraHudecKas XuMus' — 2 mIT.
®otomerp KOK-3-01- 1 mrr. Hlkad cymmnbabiit SNOL — 1 mt. HoHOMep
U-510 (crapmaprasiii)-1 mr. Kanopumetp "Ixemept 001K"- 1 mrT.
Konnmykromep Oxcnept 002-2-6H- 1 mrt. MuKpockorr OMHOKYIISIpHBII
"Mukmen-1"- 1 urr. HarpesarensHas mura ES-H3040- 1 mit.
Pedpakromerp UPD-45452M ¢ noacserkoii — 1 mt. pH-metp 150 MU- 2
. Memanka MarautHast ¢ nogorpesom I13 6110- 2 wr. Hedenomerp
«H®M»-1 .

Poccuiickas ®enepanms, 362025,
Pecmy6niuka CeBepnas Ocerust —
Ananwusi, ropon Bnaaukaskas,

yi. Baryruna, nom 44-46,
y4eOHbIi koprryc Ne 7,

ayn. Ne 609

JlaGopaTopuu: KOMIBIOTEPHBIE KJIACCHI 1JIs1 IPOBEIEHUS TEKYIIETO
KOHTPOJISA M POMEKYTOYHOI aTTECTAllMH, 2 TAK:KE CAMOCTOSI TeJIbHOM
padoThI 00yUarOmuXxCcs:

NPeNoIaBaTeIbCKUil CTOJ, CTYJI, CTOJIBI M CTYJIbS LISl O0YYarOIUXCsl,
Kagepa, KiraccHast 0CKa.

Obopyodosanue: KoMIbloTEphI 17151 KOMITBIOTEPHOT'O KJ1acca B KOMILIEKTE -
C IIPOrpaMMHBIM 00€CIIeYeHUEM, BBIXOJIOM B ceTh MIHTEpHET U 10CTyIOM B
JIEKTPOHHYIO HHPOpMAIIMOHHO-00pa3oBaTenbHyto cpeay COI'Y;
UCTOYHMKH OecriepeboifHoro nuTanus, Ippon, koMmyTatop s Kinacca D-
Link DGS-10240, untepaxTupHas nocka 78" (1702070/15112/11344/2+
npoekrop Beno MX503.

Ipoepammnoe obecneuenue: Microsoft Windows 7 Professional;
Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader;
STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
Cucrema tectupoBanust Sunrav WEB Class (beccpounoe I10);
[MporpammHOe obecriedeHue 1Jisl peJaKTUPOBAHUS XUMUUYECKHX (popMy
Isis Draw (beccpounoe I10); KoncynpranT mitoc; Cucrema noucka
TEKCTOBBIX 3aMMCTBOBaHUN «AHTUIUIaruat BY3y; [Iporpamma ans 9BM
«bank BonpocoB 1t KOHTpoJIs 3HaHuY; [apanT; Cisco Webex;
JIEMOHCTPAIMOHHbIE U y4eOHO-HarIsAHbIE TOco0us (BUICONPE3EHTALINS).

Poccuiickas denepanus, 362025,
Pecrry6nmka CesepHast OceTtnst —AnaHus,
ropoJ Bnagukaskas,

ynuna Ykanosa, 1om 41, yueGHbIA KopIyc
Ne 15, ayn. Ne 304

BubumoTtexa, B TOM YucJie YNTAIBHBIN 3aJ1: CTOJBL, CTYJbs; [TK
o0ydaromuxcs, ¢ IpOrpaMHbIM 00ecTieueHHEM, BBIXO/IOM B CETh
HHTepHeT 1 JOCTYIOM B 3JIEKTPOHHYIO 00pa30BaTEIBLHYIO CpeLy
COr'y.

Ipoepammnoe obecneuenue: Windows 7 Professional, Office Standard
2016, Cucrema TectupoBanns Sunrav WEB Class, Cucrema

Poccuiickas denepanus, 362025,
Pecny6nmka CesepHast Ocetust —Ananus,
ropoa Brnanukaskas,

ynuia leperenu/BatyTtina, nom 16/19,
yueOHsIit kopmyc Ne 6




xommbrorepHoit Bepctkn MikTex, Kasperksy Endpoint Security,
ITporpamMHOe obecriedeHue Al PEJAKTUPOBAHUSI XUMHUUECKUX
tdopmym Isis Draw, Cructema moncka TeKCTOBBIX 3aMMCTBOBAHHHA
«Antumnaruat.BY 3y, [Iporpamma ams 9BM «bask BompocoB s
KoHTpoJs 3HaHui, VSDESK, Yciryru cBs3u (mocTyn Kk ceTu
unrepHet), MOODLE, JIngnsrii kabnHeT cTyaeHTa/coTpyanuka, KOIT
(momeH Ha siHaekce), Pyclapn, ViPNet.




