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1.CTpykTypa H 0011asi TPYA0€MKOCTh 1M CIUIIIMHbI

OO0mast TpyA0€MKOCTh TMCIUIUIMHBI COCTaBIIAET 3 3aueTHbIe enuHuiib (108 gac.)

Ounas ¢popma oOyueHust

Kype 1
Cemectp 1
Jlexun 12

[IpakTyeckue 3aHsATUA -

JlaGopaTopHbIe 3aHATHS 54
HTOro ayaAuTOpHBIX 3aHATUI 66
CamocrosiTenpHas paboTa 6
dopma KOHTPOJIS IK3aMEH
DK3ameH 36
OO011ee KOJIUYECTBO YaCOB 108

2. leau 0CBOEHHUS JUCHUILIHHBI

HGJ'I}IMI/I OCBOCHUSA AUCHUIIIINHBI «XHUMUS ABIAIOTCS OBJIAICHUC 3HAHUAMU 3aKOHOB N TeOpI/II\/JI
XMMUH, SBIISIOMUXCS (YHIAMEHTOM JUI OCBOCHHS CHICHUAIBHBIX M MPO(ECCHOHATBHBIX TUCIUILINH,
a TaKkKe NpUOoOpeTeHHe MPaKTUYECKMX YMEHHMH W HaBBIKOB BBINOJHATH Pacdy€Thl IMapamMeTPOB
(U3NKOXUMHYUECKUX MPOLIECCOB IMPH PACCMOTPEHUH UX (PU3NKO-XUMHUUECKOM CYIIIHOCTH U MEXaHU3MOB
B3aUMOJICHCTBHUS BEIECTB, MPOUCXOIAIINX B OpPraHU3ME YEIOBEKAa HA KJICTOYHOM M MOJICKYJSIPHOM
YPOBHSX, a TaKke (OPMUPOBAHUE Yy Bpada-CTOMATOJIOra CHCTEMHBIX 3HAHHWM JJIsi 3aKOHOMEPHOCTEH
NPOTEKaHUsl (PU3UKO-XUMHUCCKUX MPOIECCOB B JKUBBIX CHCTEMAX C TOYKU 3PCHUS WX KOHKYPEHIIHMH,
BOSHI/IKaIOHIeI\/II B PE3YJIbTAaTC COBMCIICHUA paBHOBeCI/Iﬁ PAa3HBIX THUIIOB; POJIX OHMOTE€HHBIX DJIIEMEHTOB U
ux COCI[I/IHCHI/Iﬁ B JXKHUBBIX CHCTCMaAX, (1)I/I3I/IKO'XI/IMI/I‘IGCKI/IX OCHOB ITOBCPXHOCTHBIX SIBJICHUI U
(akTOpOB, BIHUSIOIMIUX HAa CBOOOTHYIO MOBEPXHOCTHYIO SHEPIUIO; OCOOCHHOCTEH ajcopOiuu Ha
pa3IMYHBIX IPaHHUIAX pa3zeaoB (a3; ocoOCHHOCTEH HU3NKO-XUMHH JUCIIEPCHBIX CHCTEM W PaCTBOPOB
OMOTIOJIMMEPOB MPH PEIICHUS Pa3IMUHBIX 3a/a4, YTO OOECIEUUT CTaHOBJICHHE MPO(ECCHOHATBLHBIX
KOMIICTEHIMIA ~ OyIyIIero  CHoenuaiucTa B OPOPECCHOHATBHOM  JACATEIBHOCTH  COTJIACHO
po(hecCUOHATLHOMY CTaHIAPTY:

e IIpodeccuoHabHbIN CTaHAApPT «Bpa4-cromaToJion», YTBEPKICHHBIN
IIPUKA30M

MunucrepcTBa TpyJa u conuanbHoi 3amuThl Poccun ot 10 mast 2016 roma Ne 227 H.

3. Mecro mucuumiunbl B cTpykrype OIIOII cnenuaaurera
Cornacao ®©I'OC u OIIOIT 31.05.03 Cromaroyioruss OUCLUINIMHA «XUMHS» OTHOCHUTCI K
00s13aTeIbpHEIM quciuiuinaaM oioka 1 - 51.0.06.
J1st u3ydeHusi JTaHHOTO Kypca CTYACHTHI JOJKHBI BJIAJIETh 3HAHUSIMH IIKOJBHOT'O Kypca OCHOB
xumud. K Hawanmy wu3ydyeHHs HaHHOTO Kypca CTYACHTHI HMEIOT XOpOIIYI0 MaTeMaTHYeCKYIO



MOATOTOBKY, YTO TIO3BOJISIET paccMaTpuBaTb HEKOTOPbIE BOMPOCHI Kypca Ha JOCTaTOYHOM
MaTeMaTU4ecKoM YypoBHE JIJs yCHemHOro OCBOEHHS JaHHOM y4yeOHON IUCIUIUIMHBI CTYJIEHTHI
JOJKHBI 00JIaJIaTh CIEAYIOMUMHU «BXOAHBIMIY 3HAHUSIMH, YMEHHUSIMA U TOTOBHOCTSIMU

3HATb: OCHOBHEBIC IIOHATHUA, 3aKOHBI M TCOPUHW XHMHHU I10 IIPpOrpamme 06mer0 OCHOBHOI'O
o0pazoBaHusl, MpaBuia padoThl B XUMUYECKOH 1ab0paTopu;

YMETb: YBCPCHHO II0JIb30BAThCA XUMHYECKOHN TepMHHOHOFHeﬁ u CHMBOJ’II/IKOf/i, MMPOBOANUTH
Pacy€ThI C UCTIONB30BAHUEM MTOHATHUI «PACTBOPUMOCTDY, «MAcCOBasi JIOJIS BELIECTBA B PACTBOPE,
UCCIIEIOBaTh ~ CBOWCTBa  HEOPraHMYECKMX  BEIIECTB, IMPOTHO3UPOBAaTh  BO3MOXKHOCTh
OCYHICCTBJICHUA XHWMHNYCCKHUX peaKHHfI, 00BICHSTD 3aKOHOMCPHOCTU HX MPOTCKAHMA,
AHAJIU3UPOBATD PC3YyJIbTATHI IIPOBCACHHBIX OILITOB U ACJIATh JOCTOBCPHBIC BBIBOIDI,

BJIAA€Th: HABbBIKaMU XMMHNYECKOT'O SKCIICPHMECHTA.

ConepxcaHI/Ie JUCHUITIINHBI «XUMUS» BBICTYITIACT OHOpOﬁ JJ1s1 OCBOCHUA COACPIKAHUA JUCIHHITIINH

«buosornueckas xumusa — buoxumus nosioctu pray, « bBUOXUMHUS TKAHEW U KUIAKOCTEU MOJIOCTU PTaAy.

4. TpeﬁoBa}mﬂ K pe3yjabTaTam O0CBOCHUSHA JAUCHHUIIIINHBI (KOMHeTeHIII/IH

oOyuaronierocsi, opmupyembie B pe3yJibTaTe 0CBOEHHSI AMCUUIJIMHBI (MOIYJIs1))

1o

B pesynbrare ocBOCHHS JaHHOW TUCIUILIUHBI CTYAeHT, B cooTBeTcTBHU ¢ DI'OC BO u OIIOII

HanpaBieHuto noarotoBku  31.05.03  «Cromaronorusi», a TakKe BbIIEYKa3aHHBIM

po(hecCHOHATBLHBIM CTaHAAPTOM, J0JDKEH IPUOOPECTH CIEAYIONIYI0 KOMIIETEHIINIO:

Kareropus Ko u HaumenoBanue | Koa u HaMuMeHOBaHHe HHAMKATOPA JOCTHIKEHUS OcHoBaHue
(rpynmna) KOMIIETEHM U KOMIIETEHU N U (TIC, anamm3
KOMIIETeHIIU I onbITa, KO
T®)
OCHOBBI OIIK-8. Cnocoben | MOIIK 8.1 3HaeT: 0OCHOBHBIE Amnanus onsira,
(dbyHIaMeHTAIIbH HUCII0Ib30BaThH (PMBUKOXMMUYECKHE, MATEMATUYECKHIE U HC: «Bpau
BIX OCHOBHBIC €CTECTBEHHOHAYYHbIE TIOHATUS U METO/IbI, cToMatosor»

u

€CTECTBEHHO- (U3UKOXUMUYECKUE, | KOTOPBIE UCTIONL3YIOTCS B METULIMHE.
HaydHBIX 3HaHuK | wmatemarudeckue u | MOIIK 8.2 YMmeeT: nuHTEepnpeTHpoBaTh JaHHBIE

(A104.7, AJ0B.7)

CCTCCTBCHHO- OCHOBHBIX (I)I/ISI/IKO-XI/IMI/I‘ICCKI/IX,

Hay4HbIC HOHATHUS H MATCMATHYCCKHUX n C€CTCCTBECHHO-HAYUYHBIX

METOABI IPH METOAOB  MCCICIOBAaHUS INPH  pEIICHUH
pemenun PO eCCHOHATTLHBIX 33]1a4
npodeccronanbhbix | MOIK 8.3 ViMeeT NpakTHYECKUIA OMIBIT:
3a7a4 MIPUMEHEHHUSI OCHOBHBIX (PU3UKO-XUMUYECKHX,

MaTeMaTHYECKUX U €CTECTBEHHO-HAYYHBIX
METOJIOB HCCJICOBAHUS TIPH PEIICHHN
npodeCcCHOHANBHBIX 33124

B pe3yabTaTC NU3YUCHUA y‘le6H0fI JUCIUTIIMHBI « X UMUS CTYACHTHI JOJI’KHBI:

3Hamy.

Teopetrueckue ocHOBbI xumun (OITK-8);



ymembp:

eénaoemsp:

OCHOBHBIE KJIacChl HEOPTaHMYECKHX BEIIECTB U OHOJOTUYECKH BaKHBIX OPraHUYEeCKHX
COeIMHEHHH, uX cBoicTBa U 001actu npumenenus (OITK-8);

TCPMOANHAMUYCCKUEC W  KUHCTUYCCKUC 3aKOHOMCPHOCTH IHPOTCKAHUA XHUMHUUCCKUX U

onoxumuueckux mpoieccos (OIK-8);

(HU3UKO-XUMHYECKHE AaCIEKThl BaKHEHIINX OMOXHMHUYCCKAX IPOIECCOB M TOMEOCTa3a B
opranusme (OIIK-8);

MeXaHU3MBbl AeHCTBHUS Oy(pepHBIX CUCTEM OpPraHM3Ma, MX B3aHMMOCBS3b U POJIb B MOAJICPKAHUU
KHCIIOTHO-OCHOBHOT'O PABHOBECHSI, OCOOEHHOCTH KHCIOTHO-OCHOBHBIX CBOHCTB aMUHOKHCIIOT H
oenkoB (OITK-8);

MeXaHU3Mbl 00pa30BaHUs OCHOBHOTO HEOPTaHMYECKOTO BEIIECTBAa KOCTHOM TKaHM U 3yOHOH

MM, KUCJIOTHO-OCHOBHBIC CBOMCTBA Onoxuakocteit opranusma (OIK-8);

Ba)KHEHIIIHE 3aKOHBI SJICKTPOXHUMUHU, MMO3BOJIAIOMIUC NPOTHO3UPOBATE KOPPO3UOHHYIO CTOMKOCTh
" OIITUMHU3HUPOBATH TIOUCK HOBBIX KOHCTPYKIIHMOHHBIX CTOMATOJIOTHMYCCKUX MATCPUAIOB (OHK'

8);

(U3NKO-XMMHUYECKHE OCHOBBI TIOBEPXHOCTHBIX SIBICHUN M (PAKTOPBHI, BIHSIOMINE Ha CBOOOIHYIO
MMOBCPXHOCTHYIO 3HCPTUIO, 0COOEHHOCTH a;[cop6u1/11/1 Ha pas/IMYHBbIX TI'paHUllaX pasaciia (1)33
(OIIK-8);

XHMHKO-GHOHOFH‘IGCKYIO CYHIHOCTb MPOHCCCOB, MNPOUCXOOAININX B KUBOM OpPraHu3MC Ha
MOJICKYJIIPHOM H Ki1eTouHOM ypoBHsx (OIIK-8);

(U3UKO-XMMHYECKHE CBOMCTBA CTOMATONIOTUYECKUX TIACTMACC, CIUIABOB U IPYTUE MaTEPUAIIOB,
ux orocoBMecTMOCTh U HegocTaTku (OITK-8);

OPUMEHSATh ~ METOJbl  TEOPETHYECKOTO M JKCICPUMEHTAIbHOTO  HCCIICJOBAHUSA B
npodeccuonanbHoi aestensHocTH (OIK-8);

IIPOrHO3UPOBaTh Ha OCHOBE MH(OPMAIIMOHHOIO IMOMCKAa KOHKPETHbIE CBOMCTBA BELIECTB U
NPOTEKaHHE BO BPEMEHU OMOXMMHUYECKHX peakini, pepmeHTaTuBHbIX mnporeccos (OIK-8);

HaBbIKaMU xumuueckoro skcnepumenta (OIK-8);

HaBbIKaMU u3MepeHus: pH OMOXKHUAKOCTEH ¢ MOMOIIBI0 HOHOMEPOB, 3JIEKTPOJHBIX MOTEHIIUAJIOB,
CKOPOCTH MpoTekaHus xumuueckux peakiuii (OIK-8);

HaBbIKaMU ompeneneHus OydepHoit EMKOCTH pacTBOPOB, B TOM UHUCIIE CIIIOHBI, TOBEPXHOCTHOTO
natspkerust xuakocreit (OIK-8);

HaBBIKaMHU TIOCTPOeHHs (a30BbIX quarpamm ouHapHbix cmeceit (OTIK-8);

HaBBIKAMH KOJIMYECTBEHHOTO onpezeiacHus ancopOiuu Bemects (OIK-8); ¢ mpuxmagHbiMu
METO/IaMU Hay4YHOTO HccienoBanus B npodeccrnonansHoi cpepe (OIK-8). OOumm cpeacrsom
KOHTPOJISl SIBIISIETCS BBEJCHHAs B YHUBEPCUTETE OaJUTBHO-PEHTHHIOBas CHCTEMa OLEHKHU

YCIEeBaeMOCTH CTYJCHTOB CIEI[MAIUTETa U HallpaBJIeHUN OakaiaBpuaTa.



5. Conepxxanne u y4eOHO-MeTOANYECKAS] KAPTA AU CIUTIIUHbI

Tabawuma 5.1.
Howmep HaunmenoBanue Tem (BOIpoCcoOB), U3y4aeMbIX 3aHAaTuda CamocTosTenbHas padoTa CTy/ICHTOB Dopmbl Komngecto | Jlureparypa
HCOCIN 1o L[aHHOﬁ JUCHUIIIINHC KOHTPOIIS 0asoB
b 1120 Coneprxanue Yackul min | max

1 JJIeMeHTbl XUMHYeCKOH TepMOIUHAMHKH U XUMHYECKOH 4 Pacuer Teriosbix s¢dpexros Koncmexr, 5 7 [1-8]
KHHEeTHKH. XUMHYecKoe paBHoBecHe. KaTanu3: DieMeHThI PeaKLuii, pacyeT H3MEHCHHUs YCTHBIi [10, 11]
XAMHYECKOM  TEPMOJMHAMHMKH. DHTAIBIUSA.  JHTPOIIHSL. SHTpomMH 1 SHepruy ['166ca npn ompoc,

CBoOomnast  sHeprust  ['mb0ca.  DK3proHmyeckue U HPOTEKaHUU PeaKUi. npoBepKa 11/3,
SHPPrOHUYECKHE MPOIIECChl. PacueT n3MEeHeHHUs SHTAIBINN U Pemenne sanaq. TCCTHPOBAHHC
2 cBOOOHOM 3HEPrUU B X0Je XUMUUeckoi peakuun. [Ipumenenue I 2 Onucanme cocTosnua
XUMHYCCKOI'O paBHOBECHUS C 2
u Il Hagana TepMOAMHAMHUKY K OMOCHCTEMaM. XUMHUYECKOE HCTIONb30BAHHEM MPHHIKNA Jle
paBHOBecHe. PakTOpBbI, BIMSIOIIME HA paBHOBeCcHE. [IpuHun 2 llatense, PacyeT KOHCTAHTHI
CMEIIEHHs] XMMUYIECKOTO paBHOBeCHS. KOHCTAaHTBI paBHOBECHS!. PaBHOBCCHA
3 DOneMeHTbl XUMHYECKOH KHHETUKU. 3Ha4eHHEe CKOPOCTH peaklnii B 2
xuMudeckoro aHanuse. [lonarue 06 uHrHOMTOpPaX, MPOMOTOPAX,
aktuBaropax. OcOOEHHOCTH KaTaJTUTHYECKOW aKTHBHOCTH
dhepmenToB. Koncranta Mukasmica. @akTopsl, BIUSIONIHE Ha
CKOpOCTh peakUuil M IMpOLECCOB, UCMHOIb3YEMBIX B
XUMUYECKOM aHaym3e. [ OMOreHHbIN, FeTepOreHHbIN KaTaJIN3.

4 PactBopsl. KosutnraruBHble cBOiicTBa pacTBOPOB. 2 Pacuer KOHICHTpauuu 2 Koncrexr, 4 7 [1-8]
DAEKTPOJIUTHYECKAS JAMCCOLUALAS PacTBOPOB: pacTBOpoB YCTHBIH [10, 11]
CoBpeMeHHBIE TPEJCTaBICHUS O CBOMCTBaX JJIEKTPOJIUTOB M| (6 cnocoGos  BhipaeHus onpoc,

KOHIICHTPAITHH), pacuer npoBepka 1/3,

5 HeaneKkTpoauToB. Ocmoc. 3akonsl I'enpu, JlanpTona, CeueHoBa. 4| Zamiemns, mapa, Temmeparyp TecTHpOBaHHE
Komnurarueaeie cBOiicTBa pa30aBIeHHBIX pacTBopos KHIICHHSA 1
HEIIEKTPOITHTOB U 3aTBEP/CBaHHUS, OCMOTHYECKOTO|

6 BIEKTPONIUTOB. 3aKkoH Payisi. OCMOTHYECKOE [aBJIeHHE, 3aKOH o | fapieHIA pacTBOpoy
Bant-T'odda. Teopun Appennyca, JIstoca, bpencrena-Jloypu. SHCKIPOTHTOB 1

o HEJJICKTPOJIUTOB. Pemenne
Bydepnbie pacTBOpsI U uX cBolicTBa. bydhepHas emkocTh. Pacuet saxau
pH pactBopoB. bydepusie cuctemsl KpoBH, CIFOHBL. [ naponns
7 4 XuMUUecKue peaKiyy, JIeKaIIie Komncrexr, 4 6 [1-8]
5 B OCHOBE 2 YCTHBIN [10, 11]
ormpoc,




8 I'eTeporeHHbie paBHOBeCHS M poiecchbl. PaBHoBecHst 00pa3oBaHHs 3yOHOH M KOCTHO# npoBepKa 113,
TKaHU, KOHKPEMECHTOB TECTUPOBAHUE
B CUCTEMe 0CaJ0K- pacTBOp. PactBopenune
MaJopacTBOPUMBIX IIIEKTPOJIUTOB B BOJIE.
IIpousBeneHre pPacTBOPUMOCTH. YCJOBHUS BBINAJEHUS U
pacTBOpEHMsI 0CaIKOB. X UMHUYECKHE PEAKIINH, JIS)KAIUEe B OCHOBE
o0Opa3oBaHusl 3yOHON M KOCTHOW TKaHH, KOHKPEMEHTORB
9 1 PYBEXXHASI KOHTPOJIbHAS PABOTA IToaroroBka k 1 OeKHOH| Kommerotep. (12 15 1-8
y
KOHTPOJIBHOM pabore. TCCTUPOBAHHC [10, 11]
9 KommuiexkcHblie coenmuenus. Teopus KC, yeroitunsocts KC B Cra0unusaiyst HeyCTORIMBOM Konucrexr, 2 4 [1-8]
pactBope. Koncranra HecToikocTd. HEPTHBIE U JIaOUITbHbIE CTCTICHU OKHCTICHUS YCTHBIH OTIPOC, [10, 11]
KoMIuIekcsl. Xenatsl. [IpencraBienus o CTpoeHun ueHTpanbléoro aToma npoBsepKa 11/3
o KOMIIZICKCOOOPA30BaHUCM. TECCTUPOBAHUC
OMOKOMILICKCHBIX COSIMHEHHH (TeMOTIIO0NH, ITATOXPOMBI, P P
3aBUCUMOCTD
koOanamunbl). Ypasaenue Hepucra-Ilerepca. [loreHimomerpust .
YCTOUYUBOCTH KOMIJICKCHOT'O
COCIMHCHUA OT NPUPOABL
JIUTaH]IOB (371eKTpOHHOE
CTPOCHUE, PaJHyC, 3apsi).
10 OKucIUTETHLHO-BOCCTAHOBUTEIbHBIE peakiuu. Baxaeiimme IMpupona BewecTs — OKUCAUTENEH Koncrexr, 2 3 [1-8]
OKHCJIMTENN ¥ BOCCTAHOBHUTEIIH. U BOCCTAHOBUTENCH. YCTHBIH 0TpOC, [10, 11]
MpoBEpKa 11/3
OKHCITUTETFHOBOCCTAHOBUTELHBIE TPOIIECCH B JKUBBIX OpraHU3MaX POBEpKa 1
TCCTUPOBAHUC
11 DOU3NKO-XUMHS MOBEPXHOCTHBIX SIBJICHU B [ToBEpXHOCTHBIE ABICHUSA U Koncnexr, 4 5 [1-8]
CTHBIN OIIpOC
(pyHKIMOHUpPOBaHNHU KMBBIX cucTeM. [loBepxHOCTHOE ancop6uust. Kosnonnsie [TAB Y poc, [10, 11]
o DNEKTpUUECKHUE CBOIiCTBa TECTUPOBAHU
12 HATSDKCHUE KUKocTel. [loBepXHOCTHO-aKTHBHEIC BEIIIECTBA. KIP ’ ceTHpoBanie
AncopOrtus. A6cop6rmust. Micions3oBanre COpOITMOHHBIX ITPOIIECCOB YOTOSWROCT 1 ROAryJhiyt
13 ACOPOLHL. PO pon pon KOJUIOUIHBIX CUCTEM
v B MeAUUMHE. BUAbI TUCIIEPCHBIX CUCTEM.

I'mapodoOHbIe KOJUTOMIHBIE pacTBOpbl. CTpoeHHE M CBOHCTBA
KOJUTOMIHBIX YacTull. [lentuzanust u xoarymsauus. ['uapodunsHeie
kosongHbie pacTBophl IIAB 1 BMC. CBoiicTBa 1 Groiornueckoe
3HaYCHUE.




15 BuoJiornuecku aKTHBHbIE HU3KOMOJIEKYJIsIPHbIE 4 leneTndeckas cBA3b MEKIY Koncmexr, 5 8 [1-11]
BAKHEUIIMMHU KJIacCaMH CTHBIN OIpoC
HEeOpraHuvyecKue U OpraHuvYecKHe BellecTBa (CTpoeHue, . Y poc,
. OpraHn4eCKruxX COCANHCHUU. TIIPOBEPKa ,H/S,
16 CBOUCTBA, y1aCTUEC B 2 IMoHATHE O CMEIIAHHBIX TECTUPOBAHHUC
(pyHKIHOHMpPOBAHUM KMBBIX cHcTeM). Heopranmdeckne KuCIOTHI, OuononuMepax
17 OCHOBAaHHMsI, COJIU, IIOBEICHUE B paCTBOPE, y4acTUE B 2 4 (TIIMKOTIPOTENHBI, TIIMKOIUIINIBL
u Ip.). 2
OMOXMMHYECKUX
nporeccax. OpraHuYecKue CUPTHI, aIbJIETH/IbI, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CJIOXKHBIC S(QUPHI, YIJICBOJABI, aMUHBI,
AMUHOKHCIIOTHI — CBOWCTBA (PM3NYECKHE U XUMUIECKHE, YIaCTHE B
OMOXUMHUYECKUAX
mporeccax
18 2 PYBEXKHAS KOHTPOJIBHASI PABOTA. 2 [logroroBka k 2 pyOexnor| 1 | Kommbrorep. | 12 15 [1-11]
KOHTPOJILHOU paboTe TECTUPOBAHUE
12 54 15 50 70

HUTOIro




6. O6pa3oBaTeIbHbIE TEXHOJIOTUH

[IpenogaBanyie AUCHUILTUHBI BEACTCSA C MPUMEHEHUEM CIEAYIOUINX BUIOB 00pa3oBaTeIbHBIX
TEXHOJIOTHI: paboTa B KOMaHJEe, OOydYeHHE Ha OCHOBE OIbITa, HWHJIUBUIYaIbHOE OOYyYCHHE,
MEXTUCIUTUTMHAPHOE 00ydeHre, Olepekaromas caMoCTosITeIbHas padoTa.

OcHOBOIi 00pa30BaTeNbHBIX TEXHOJIOTUMN, HCIONb3yEMbIX B JAHHOW AUCLUIUIMHE, SBISETCS
CHCTEMHBIN MOJIXOM, KOTOPHIA OTIIMYAETCSl IMYHOCTHON OPUEHTUPOBAHHOCTHIO, JHATHOCTHYHOCTBIO,
HUHTCHCUBHOCTBIO, JUAJIOTHYHOCTBIO, MOACIINPOBAHUCM HpO(beCCI/IOHaJIBHLIX CI/ITyaHI/If/’I,
NPOCKTHPOBAHUEM JTUIAKTUYCCKUX (PYHKIUU B CIMHCTBE C KOMMYHHUKATHBHBIMH U JIMYHOCTHBIMH
CMLBICIIaMHU, MOAYJbHOCTBIO, MCKIIPCIMETHOCTBIO, KPCATUBHOCTBIO. OT4yacTH WHCIOJB30BaHA U
TEOopeTHYecKasi KOHILEMIUS METOJ]a CBEPHYTHIX HH(POPMALIMOHHBIX CTPYKTYP.

B npenonaBanuu Kypca UCIOIb3YIOTCS COBpEMEHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH:

. TEXHOJIOTUSI DJICKTPOHHOTO O00ydeHHs (peaqu3yeTcs MpH IOMOLIM 3JIEKTPOHHOU
oOpasoBarensHOM cpenpl COI'Y npu ncnonb3oBanuu pecypcoB DbC, nmpu nposeneHun
aBTOMAaTU3MPOBAHHOTO TECTUPOBAHUSA U T. [1.);

® peﬁTHHFOBaH TCXHOJIOTHA,
® HWHTECPAKTUBHBIC TCXHOJIOTUH;
® I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHBIe TCXHOJIOTHH, ¢ HCCICIOBATCIBCKHUC

METOJbI B OOyUeHUU; * MPOOJIEeMHOE
oOydeHue.

B yuebHOM mporecce HCHONB3YIOTCS aKTUBHbIE W HMHTEPAKTUBHBIE (DOPMBI MPOBEACHUS
3aHsaTUM. Ha sTamne m3yueHus MepBBIX Pa3ieiioB HCIONB3YIOTCS TPYIOBBIE U CaMOCTOSTENbHbBIC
dbopMBl pabOTHI, HAMpaBlIEHHbIE HA OCMBICICHHE CIOXKHBIX HECTPYKTYpUPOBAHHBIX MpoOiieM
npeaMera o0ydeHus, popMrupoBaHHUE COOCTBEHHOM apryMEHTHPOBAHHOW TMO3UIIMH MO MPOOIEMHBIM
ACTIeKTaM M3y4aeMOl TEMBIL. 3/1eCh UCTIOIB3YETCs TaKhe 00pa30BaTEIbHBIC TEXHOJIOTUN KaK:

. paboTa B MaJbIX Tpynax/napax 1mno pa3oopy KOHKpeTHON TEMbI, pa3paboTka
IIPOEKTOB
. OHJalH-ceMuHapbl. Kaykaplil 13 yyaCTHHKOB HaXOUTCS Y CBOETO KOMIIbIOTEpa (CpesicTBa

CBS3M), a CBS3b MEXKIY HUMH IOJJIep)KHBacTcs depe3 HWHTEpHET MOCpeCTBOM
3arpy»aemMoro MPUIOKEHHS, YCTAaHOBJICHHOTO Ha KOMIIBIOTEPE KaXKIOTO yYaCTHUKA
(Zoom, Meet, Skype u 1p.);

. TECTUPOBAHUE;

. nexuusi-o6ecena, JIeKIUs-TUCKYCCHs;

. MYJIbTUMEIUHHBIC JIEKIIMH C 3JIEMEHTAaMHU JUCKYCCHH; JICKIHSI-BU3YyJTU3aIUs, KOTOpas
MPOBOJUTCA C BHU3yalIM3alUeld TOHITHH; * WHIUBUIYyaNbHBIE U TPYIIOBLIE
KOHCYJIbTAIINH.

B nmensix peanmzanuy WHIMBUIYATHHOTO TTOIX0/1a K 00YUEHUIO CTYJICHTOB, OCYIIECTBIISTIOIINX
y4eOHBIN MPOLIeCC 0 WHAUBUIYATbHOW TPACKTOPHH B paMKaX WHAMBUAYyAIBHOTO pabouero IiaHa,
U3YYCHHE JAHHOW JIMCIHIUIMHBI MOXKET OCYIISCTBIISITHCS 4Yepe3 HWHIUBUIYaTbHBbIC KOHCYJIbTAIHH
MpernoaaBaress 04HO, B Yachl KOHCYJBbTAIHM, 1O AJIEKTPOHHON IMOYTEe, & TAaKXKe C MCIOIb30BAHUEM
Webex, mnardopmbl auctaHiimoHHoro obydenus Moodle, muuHbIl KaOMHET CTyJeHTa Ha caiTe
COT'Y, apyrux snementoB MMOC COI'Y.



I[JISI Jul C OrpaHHM4YC€HHBIMH BO3MOXHOCTSAMHU 3A0POBBA IMPEAYCMOTPCHA OpraHu3alusd
KOHCYJIbTAIlM C WCIOJIb30BAHUEM SJEKTPOHHOW MOYTHI, MIATGOPMBI JUCTAHIIMOHHOTO OOYyYECHHS
Moodle, muunsiii kabuneT ctyaenTta Ha caiite COI'Y, napyrux snementoB MOC COTI'Y.

Bce BUbI y‘{€6HOI>'I pa6OTLI MOTYT IMPOBOAWUTHCA NUCTAHIMOHHO HA OCHOBAHHHU JIOKAJIBHBIX
HOPMAaTHUBHBIX aKTOB.

3. YueOHO-MeTOAMYecKoe o0ecreyeHrne CaMOCTOSITeIbHOM padoThl
CamocrositenpbHasi paboTa OOyYarOMIUXCSl SBISETCS OJHUM U3 BUJIOB YUYEOHBIX 3aHSATHM.
CamocrosTenbHas paboTa MPOBOAUTCS C LEIBIO:

. CHUCTEMATU3ALMH U 3aKPEIUICHUS MMOJYyYEHHBIX TEOPETHUECKUX 3HAHUW U NMPAKTHUYECKUX
YMEHUH 00y4aroLXcs CTyIEHTOB;

. yriyOieHus U pacliupeHusl TEOPETUUECKUX 3HAHU;

. dbopMuUpOBaHUS YMEHUW HCIONB30BaTh HOPMATHBHYIO, IIPABOBYIO, CIPaBOYHYIO
JOKYMEHTAIINIO U CIIEHHUATIBbHYIO JIUTEPATYPY;

. (GOPMUPOBAHUS CAMOCTOSITEIBHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPIIEHCTBOBAHUIO M CaMOpealln3allly; * pa3BUTHS MCCIIEIOBATEIHCKUX
YMEHHU.

CamocrosTenpHas pa60Ta 06yqa}oumxc>1 OCYIICCTBIIACTCA Ha HNPOTAKCHUU H3YUYCHUS BCEH
JUCHHUITIIIMHBI B COOTBETCTBHHU C YTBep)KHCHHOI\/'I B y‘-IC6HOM IJIaHE TPYAOCMKOCTBIO U COCTOUT H3:

. paboThl CTYAEHTOB C JIEKIMOHHBIMU MaTepualaMH, MOMCKAa M aHaJlu3a JIMTepaTypbl U
3JEKTPOHHBIX UICTOYHUKOB MH(POPMAIIMH T10 331aHHOH TeMe;

. BBHITIOJTHEHUS 33JaHUI I camocTosiTensHO paboTel B DIOC COT'Y;
. U3YYCHHS TEOPETHUECKOTO, TPABOBOTO M CTATHCTUYECKOTO MaTepuaia s OJrOTOBKH
K IPaKTUYECKUM 3aHATHSIM; * IIOATOTOBKH K SK3aMCHY.

Tembl U GOpMBI BHEAYTUTOPHOM CAMOCTOSITENILHOM pPabOTHI, €e TPYJOEMKOCTh COAEpKATCS B
pasnene 5, Tabm. 5.1.

Memoouyeckue ykazanusi N0 0p2aHuU3ayUU CAMOCMOSIMENbHOU pabomvl CMyOeHm o8

Ilooecomoska k nabopamopnou pabome. IIpy MOATOTOBKE K JIAOOpAaTOPHOU pabOTEe HEOOXOAMMO
BHUMATEIbHO M3YyYUTh TEOPETHUYECKHH MaTepuan IO JaHHOH paboTe, TEXHUKY BBITOJHEHHUS
JKCIIEPUMEHTa, O3HAKOMUTBCA C MHCTPYKIHUSAMH K MpudopaM, KOTOpbIe HCIHOIB3YIOTCS MpU
BBIMIOJTHEHUM PA0O0THl. 3aTeM HEOOXOJUMO H3YUYUTh IMPUMEPHI PACUETOB, YSACHUTH XOJ pPaloOThHI,
paccuMTaTh Macchl HaBECOK BEIIECTB, HEOOXOAMMBIX sl NMPUTOTOBJIEHUS pacTBOpoB. OOpaboTka
pe3ynbTaToB JabopaTopHbiX paboT. OTuér o naboparopHOl paboTe MOJKEH COJIepKaTh BCE
[I0JTy4Y€HHBIE KCIIEPUMEHTAIIbHBIE PE3YJIbTaThl, HEOOXOAUMBIE pacu€Thl U BbIBOABL. [Ipu pukcupoBanum
pe3yJbTaTOB U3MEPEHUs] 0c000€ BHUMaHHE HYXHO OOpaTUTh Ha COOTBETCTBHE 3amMCH (KOJIUYECTBO
3Havamux HUu@p B YHCIE) TOYHOCTH H3MepeHUs. Pacuérel NOJDKHBI coiepxaTb Bce (OpMYJbl U
BBIUMCJICHMSI C YyKa3aHHUEM €OUHMI H3MepeHus. Bce pesynpTaTbl M3MEPEHHH HEMOCPEICTBEHHO
buKcUpyrOTCsS B pabodeil TETpaIy MIApUKOBOMW WJIU T'eJIeBOM PYUYKOW. 3amuch pe3yJbTaTOB U3MEPEHUN
Ha YEpPHOBUMKE WJIM KapaHJalloM He jaonyckaercs. [Ipy BBINOJHEHHMM BBIYMCIEHUN HEOOXOIUMO
coOroaTh MpaBWiia OKpyTJieHUs. Bce rpaduku BBIMOIHSAIOTCS TOJNBKO HAa MIITUMETPOBOM Oymare
pasmepomM He MeHee hopmata AS. I'paduku 00513aT€IbHO JOHKHBI COJIEPIKATh 3ar0JIOBKH, 0003HAYCHUS
ocell ¢ yKa3zaHHeM €IMHUI] U3MEPEHUI U BBITIOJTHATHCS C COONIOIEHUEM OTIPEIETICHHOT0 MaciTaba.



OTuéT NOKEH MPENOCTaBIATHCS IMPENOAaBaTeN0 Ui MPOBEPKH B TEUCHHE HENENH I0CIie
BBINOJIHEHUST J1abopaTopHOi paboTel. HeakkypaTHO oQopmieHHbIE OTYETHI K HpPOBEPKE He
npunumarotcs.  [IpoBepka  mabopaTtopHoii  paOOTBl  CONMPOBOXKAAETCA  COOECEIOBAaHHEM  C
npernojaBarejeM. BBIMOTHEHHBIMU CUMTAIOTCA TOJIBKO NPHUHATHIE NPENOAaBaTesieM J1adopaTopHbIe
paboThI!

Buinonnenue mecmoguix 3adanuii. Ilepes HauamoM BBITIOTHEHUS TECTOB CJIEAyeT BHUMATEIbHO
U3yYUTh TEOPETHUECKUI Marepual, MpoperaTts 3aJayd MO JaHHOM TeMe M OTBETHTb Ha BOIPOCHI,
UMeIoIIMecs] B y4eOHUKE. BBIMOIHSAA TECThI, clexyeT UMEeTh B BHIY, YTO OHH OBIBAIOT CIEAYIOIINX
THUIIOB:

1. Br16op mpaBUIBLHOTO OTBETA U3 YKCIIA PEATIOKEHHBIX. B 3THX TecTax He0OX0MMO BBIOpATh
OJIMH NPAaBWJIbHBINA OTBET U3 YUCJIA NIPEIJIOKECHHBIX.

2. MHoxecTBeHHBIN BbIOOp (03 MeTku). Heobxomumo BBIOpaTh BCe MPABUIBHBIC OTBETHI M3
Yrcia MPeI0KEHHBIX.

3. Tectbl cinyenus. B 3THX TecTax K psay BOIPOCOB HYXKHO MO00paTh MPAaBUIIbHBIA OTBET U3
YUCIIa NMPEUIOKEHHBIX.

4. TecThl paHwXUpOBKHU. B 3TOM ciydae HEOOXOOMMO PpaCIONOXUTH OTBETHI B IPABHIBHOM
MOPSIIKE.

5. BaKpBITLIC TCCTHI. 3I[CCL BapuaHTbl OTBETA HC IMpCAIararoTcsd, CBOM OTBET HCO6XO,[[I/IMO
BIIMCATh B IT0JIC OTBETA.

Iloozomoeka Hayunozo 00Kna0a ¢ Myibmumeouunou npesenmayuei. Jloknajg — nucbMeHHas
pabota o6bemMoM 10-18 mevyaTHBIX CTpaHUII, BBIOJHIEMAas CTyJCHTOM B T€UCHHUE JTUTEIHPHOTO CPOKa
(oxoio mecsna). Jlokinaa — KpaTKoe TOYHOE M3JI0KEHUE CYIIHOCTH KaKOro-JIMOO BOIPOCA, TEMbI Ha
OCHOBE HECKOJIBKUX TIEPBOMCTOYHHKOB. JIOKIIa T TOHKEH CO/IePIKaTh OCHOBHBIC (PaKTHUECKUE CBEIACHUS
¥ BBIBOJIBI IO pacCMaTprUBaeMoMy Bormpocy. [lomumo pedepupoBaHus MPOUNTAHHON JTUTEPATYPHI, OT
CTyJIeHTa TpeOyeTcsi apryMEHTUPOBAHHOE M3JI0)KEHHE COOCTBEHHBIX MBICIEH MO paccMaTpUBACMOMY
BOTIPOCY.

Ilooeomosxa pegpepama. Pedepar - kpaTkoe U3JI0KEHHE TPEICTABICHHON TEMbI B TUCBMEHHOM
BUJIC WK B (hopMe MyOIMIHOTO TOKJIa/1a Ha OCHOBE CAMOCTOSTEIIEHOTO U3YUEHHS JTUTEPATYPHI TI0 TEME.
Pedepar momoraer BepabOTaTh HAaBBIKA U PUEMbI CAMOCTOSITEIIBHOTO HAyYHOTO MIOMCKA, TPAMOTHOT'O
Y JIOTHYECKOT'O M3JI0KEHHS U30paHHOM MPOOJIEMBI U CIIOCOOCTBYET MPUOOIIEHHUIO CTYICHTOB K HAYYHOM
nestenbHOCTH. [lomMuMo pedepupoBaHHs TPOYUTAHHON JUTEPATYphl, OT CTyAEHTa TpeOyercs
apryMEHTHPOBaHHOE M3JI0)KEHUE COOCTBEHHBIX MBICIICH 110 pacCCMaTPHBaEMOMY BOIIPOCY.

YueOHas auTeparypa ¥ METOJIUYECKAN MaTepHall 10 OPraHU3alUU CaMOCTOSITEIIBHON paboThI
CTYyJICHTOB OTPaXCHbI B pabodyell mporpamMme IMCUHUIUIUHBI «AHATUTHYECKAs XUMHs» U Ha caiTe
mucranironHoro ooyuenus COI'Y momanka cucrembl « MOODLE» no cebuike: http://Ims.nosu.ru/.

8. OneHo4HbIEe cpeaCTBA VISl TEKYIIEr0 KOHTPOJISA yCIIeBAeMOCTH, py0esKHOM aTTecTaluu,
CaMOCTOSITEJIbHOI Pad0ThI, MPOMEKYTOYHOM aTTECTAIMY 10 UTOraM OCBOEHHUS U CHMUILINHBI

Kputepun oneHnBaHMs KOMIIETEHIMH (QOPMHUPYIOTCS HAa OCHOBE OalIbHO-PEUTHHIOBOU
CUCTEMBI C IOMOLIBIO BCETO KOMIUIEKCA METOJUYECKUX MAaTEpPHaJIOB, OINPEACISAIOIIMX IPOLENYpPBI
OLIEHUBAHUs 3HAaHWH, yMEHUH, HABBIKOB U (WJIN) OIIBITA JAEATEIbHOCTH, XapaKTePU3YIOIINX JaHHBIN 3Tal
(bopMupOBaHUS KOMIETEHIIHH.


http://lms.nosu.ru/
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8.1. OueHouHbIe CpeCTBA VISl IPOBEICHHS TEKYIero KOHTPOJIsl yCeBaeMoOCTH
Texywuu konmpoas. IlogpazymeBaeT OLIeHKY YPOBHS TEOPETHUECKOT0 U3YUEHHUsI MaTepualla, Tak
U DKCIIEpUMEHTaIbHOU paboThl B J1abopaTopHOM MpakTHKyme. OlieHKa CTyJEeHTa CKJIaIbIBaeTCs U3
0aIoB, TOJYYEHHBIX IPH BBITOJHEHUH JAOOPATOPHBIX 3aHATHUN, 3aLIUTHI J1a0OPaTOPHBIX pPadoOT,
UH/MBUYaIbHBIX DPAaCUYETHBIX 3aJad, TECTOB, JOMAIIHUX NHCbMEHHBIX PalbOT, KOTOpBIE SBISAIOTCS
00s13aTeNTbHBIM JUTSI BCEX CTYJIEHTOB. Pe3yibTaThl TEKYIIETO KOHTPOJIS CITy>KaT OCHOBAaHHEM JUIS
BBICTABJICHUS OLIEHOK B BEJOMOCTH KOHTPOJIbHBIX HeJelNb (aTTecTanuii) Ha GakyibTeTe.

Kputepun ¢gopmMupoBanusi 6aJIbHON CTPYKTYPbI OLEHKHU

dopma KOHTPOJIS MuH. koJ-BO Makc. K0a-BO
6asoB GasoB
Texyias olileHKa CTy/IeHTa B TeueHue 1-8 Helenu cocTouT u3: - 13 20

BBINTOJIHEHUE MMChbMEHHBIX JIOMAITHUX 3aIaHUH 110 TeMaM
3aHSTHI U CAMOCTOSITETTLHOM paboThI (KOHCIIEKTOB) — 5 6

- MOJITOTOBKA U OTBETHI HA JTa0OPATOPHBIX 3aHATHUSIX
0,5008=406-¢

- BBHITIOJTHEHUE U 0(OPMIICHHE PE3yITHTAaTOB

nabopatopHbIx pabot — 0,5 6@ 8 =4 6

1-s pyOexHast KOHTpOJIbHAsS paboTa (KOMITbIOTEPHBIN TECT) 12 15

Tekymas oleHKa cTyieHTa B TeueHue 9-15 Hexenu coCTOUT 13 20
U3: - BBITIOJIHEHNE MMMChbMEHHBIX JOMAITHUX 33IaHUH 110 TeMaM
3aHSITHI U CAMOCTOSITENTEHOM paboOThI (KOHCTIEKTOB) — 5 0 -

MOJITOTOBKA M OTBETHI HA JIA0OPATOPHBIX 3aHATHUSIX
0,5008=406-¢

- BBITTOJIHEHUE U 0(pOPMIICHHE PE3yJIbTAaTOB JTA00PATOPHBIX
pabor — 0,5 6@ 6 =4 6

2-s1 pyOekHass KOHTpOJIbHAs paboTa (KOMIIBIOTEPHBIN TECT) 12 15

Hroro 50 70

CTYJIGHT, HpOHy()TI/IBHII/Iﬁ 3aHATHUC, UMCCT IIPAaBO OTYUTATHCA 11O NPONYIICHHBIM TECMaM.

Jlabopamopnuie 3anamua Kpumepuu ghopmuposanus oyeHox.
JlaGoparopHble 3aHITHsI IPU3BAHBI HAYYUTh CTY/IEHTA CAMOCTOATEIBHO paborarp c
HMCTOYHUKOM, aHAJIU3UPYsI €ro ¢ MO3ULUI JIOCTOBEPHOCTH, UH(POPMATUBHOCTH.
Llenbro 1a6OPAaTOPHBIX 3aHATUH ISl CTYJIEHTOB, IPUCTYNAIOLINX K U3yUYEHHIO Kypca, siBiseTcs: 1)
6osee r1y00KOe 3HAKOMCTBO C HEKOTOPBIMH Y3JI0BBIMH BOIIPOCAMHU COOTBETCTBYIOLIETO pa3iena; 2)
o0OpeTeHrne HaBBIKOB HAYYHO-HUCCIIE0BATEILCKOM padoThl; 3) BEIpaOOTKAa YMEHHUS CaMOCTOSITENBHO U
KPUTHYECKU MTOJXOIUTH K U3ydaeMoMy MaTtepuaiy. 4) GopMUpoBaHHIO OOIIEKYIbTYPHBIX U

npoecCHOHaTBHBIX KOMIIETEHIIUHN Kypca.

Jlabopamopuas paboma « Tepmoxumus. OnpedeneHue meniogolx 3PHeKmos XuMuieckux peaKyuti.



Pacuem mennosvix a¢pgpexmos xumuueckux peaxyuii no 3akouy I'ecca u eco cnedcmeusam. Pacuem
mepmoounamuyeckux gyukyuii cocmosinus cucmemvl AS u AGy (4 waca)

Lenb paboThI: BEIMOTHEHUE KAIOPUMETPHUECKUX U3MEPEHUH C MOCIEIYIOIIUM PAacueTOM, CBSI3aHHBIX C
SHEPreTUKON XMMUYECKUX PEaKIIHi.

3amaHue: U3MEPUTh TEMIEPaTypy PacTBOPOB JO U MOCJIE MX MPUTOTOBJICHUS M PACCUUTATH TEILJIOTY
pacTBOpeHHUs.

Bomnpocs! 1 3amaun i1 caMOCTOSITENIBHOU pabOThI
Urto n3yuaer TepMOJuHaMUKa?
Krnaccuduxkanus tTepMoMHAMUYECKUX CUCTEM.
[Tonsitust pas3pl, KOMIIOHEHTA.
[TapameTpsl U PYHKIIMH COCTOSIHUS CUCTEM.

OHI0- U 9K30TCPMHUUCCKUC ITPOLCCCHI.

o 0k~ wDnd -

TennoBoii 3¢ dekT peakiuu. 3akoH ['ecca U CIEACTBUS U3 3TOTO 3aKOHA. DKCIIEPUMEHTATbHAS
4acTh

Omnpit 1. TennoBsle ABIIEHUS, BbI3bIBa€MbIE PEAKIMEH HEUTpanu3auu CHIIBHBIM OCHOBAaHUEM CUJIbHOM
KHMCJIOTOM pa3HOU KOHLICHTPALUH.

Omnpit 2. TernoBble SBICHUS, BbI3bIBAEMbIC peakilield HeHTpaau3aluu cliadbIM OCHOBAaHHUEM CHIIBHOMN
KHUCJIOTOM.

Jlabopamopnas paboma «Xumuueckoe pagnosecue. Buuanue KonyeHmpayuu eewecmas, yuacmeyouux
6 peakyuu, memnepamypbl U KUCIOMHOCMU CPeObl HA cMeujerue pagnosecusy (2 yaca)

Lenp 3aHATHS. M3YYUTHh BIMSHHE HEKOTOPHIX (PAKTOPOB: KOHLEHTPALIMM BEIIECTB, TEMIEPATypbl U
KHCIIOTHOCTH CpeIbl Ha CMEIIEHUE XUMHYECKOTO PABHOBECHS.

3amaHue: IO M3MEHEHHI0 OKPACKU pPAacTBOPOB OINPEACIUTh CMEIICHHE PAaBHOBECHS XMMHYECKOU
peakuuu. ONpeAeanTb TUIBI PEAKIIUN: 00paTHMbIe U HEOOpaTHUMbIE U IPUMEHUTH PUHIINTIA
Jle-1llaTenbe k 0OpaTUMBIM PEAKIIMSIM.
Bonpoce! 1 3agaun A1 caMOCTOSITENIBHON paOOThI

1.06paTuMblie 1 HEOOPATHUMBIEC PEAKIIHH.

2.Yt0 noHMMaeTCs o COCTOSHUEM XMMHUUYECKOTO paBHOBECHS?

3.BeIlpakeHue KOHCTaHTBI DPABHOBECHS YEPE3 PABHOBECHBIE KOHLEHTPALUN pEarupyrommx
BemecTB. KakoB gu3nyeckuii cMbICI KOHCTaHTHI paBHOBECHA?

4.Chopmynupyiite npunnui Jle-Illaremnne.

5.IIpu yBenuueHUU TeMIIepaTypbl YBEIUYUBAIOTCA CKOPOCTH Kak MpsIMOM, Tak M OOpaTHOM

peakuuu. [lTouemy HabmronaeTcs cMmenieHue paBHOBecusa? M3MeHsETCs IM MPU 3TOM KOHCTaHTa
XMMHMYECKOTO paBHOBECU?

6.Hamucath ypaBHEHHE KOHCTaHTBI PABHOBECHUS ISl KaXJIOTO M3 CIEIYIOMIHUX OOpaTUMBIX
IIPOLIECCOB:

a) 2NO2() = 2NO () +Oz2(r)
0) 3H2( + N2t = 2NHa()



B) H2m + CuOw) =H204) + Cuw) 7.Berumcnute KOHCTAHTY

paBuoBecus peakiuu mpu 25°C: SO3(r) + H20 () =H2S04(x). Ortser: 3,14-10%.

8.Paccunraiite koHcTanTy paBHoBecus peakimu C2sH2807 + HCl = C2sH2706Cl + H20. Ecnu st

eé mposemenns cvemamu 12 v 102 M pactBopa C2sH2807 u 15 mm 102 M pactsopa HCI.

[Monyyennyto cMech pa3daBwiu Bojod 10 50 mu. PaBHOBecHas konueHTparus C2sH2706Cl

oka3zanack pasHoif 2,03-10Mmoms/m1. Otger: 3,14-10°. DkcriepuMeHTaIbHAS

qacCTb

OnmiT 1. B3aumopeiictBue xmopuna sxenesa (III) ¢ pomannaom aMMOHUS U BIMSHUE KOHIICHTPAIIUH

pCarcHTOB Ha CMCIICHUC PaABHOBCCHUS.

OmnpiT 2. BiusiHue TemMneparypbl Ha CMEIICHUE XUMUYECKOTO paBHOBECHS. OTBIT

3. BiunsiHEE KMCIOTHOCTH Ha CMCHICHUEC XUMUYCCKOI0O paBHOBECHA.

Jlabopamopnas paboma « Ckopocmub xumuueckoti peaxyuu. Onpeodenenue KOHCMaHmMyvl CKOPOCMu

peaxyuu 8mopo2o nopsoxkay (2 yaca)

Lenb paGoThI: M3yueHHE BIUSHHS BHEITHUX (aKTOPOB (KOHIICHTPALMs, TEMIIEpaTypa, KaTaan3aTrop) Ha

CKOpPOCThb XUMHYECKOMN pCaKkuuu.

3aaHue: a) pacCYUTATh KOHCTAHTY CKOPOCTH PEaKLIUH;

a Hc w b e

S

0) SKCIepUMEHTAIBHO J0Ka3aTh, YTO KOHCTAHTAa CKOPOCTU HE 3aBUCUT OT KOHIIEHTpAIUH
peareHToB;

B) OOBACHUTH B KAKUX CITydasix MOPSIOK U MOJIEKYJISIPHOCTh PEaKIIMK HE COBNaAal0T. Bompocsl
Y 3aJ]auyl JJIs1 CAMOCTOSITENIbHOM paOOThI

UTo MOHUMAIOT IO CKOPOCTHI0 XUMUUYECKOH peakiuu? OT Kakux (pakTopoB OHA 3aBUCHUT?
Kak 1 moueMy U3MEHSETCSI CKOPOCTh XMMUUYECKOM pEaKLIUK IPU U3MEHEHUH TEMIIEPATyphI?
UYro Ha3bIBAIOT dHEPTUEN aKTUBALUU?

OT Kakux (aKkTOpPOB 3aBUCUT CKOPOCTh XMMHUECKON PEaKIIMK B T€TePOT€HHbIX CUCTEMaX ?

Uro HazbIBaloT KaTanuzaropom? Kakoe BiausHUE U TOYEMY OKa3bIBAaeT KaTaau3aTop Ha CKOPOCTh
XUMHUYECKON peakiuu?

Cdopmynupyiite npasuio Baut-I'odhda. YpaBuenue Appenuyca.

[Tpu nomouu npasuiia Baut-I'odda Beruncinre, npu Kakoil TeMnepaType peakius 3aKOHUUTCS
yepes 15 mun, ecnu ipu 20 C Ha 310 Tpedyeres 2 4. TemneparypHbiid Ko3hGHUITMEHT CKOPOCTH
paBeH 3.

Kak u3MeHHTCS CKOPOCTh peakiuu cuHTe3a ammuaka 1/2 N2+ 3/2 H2= NHs, eciu ypaBHeHue
peakiuu 3anucaTh B Buae No+ 3Ho= 2NH3?

Yemy paBeH mopsaaok aneMeHTapHbIX peakimii: a) Cl + He= HC1 + H; 6) 2NO + Cl2= 2NOCI?
10. Kakue u3 mepedynciIeHHBIX BEIUYMH MOTYT MPUHUMATh a) OTPHUIIATENbHBIE; 0) ApOOHBIE
3HAUEHHS: CKOPOCTh PEaKIMU, TOPSIOK PEaKIUH, MOJCKYJISIPHOCTh PEAKIUH, KOHCTAHTa
CKOPOCTH, CTEXHOMETPUUECKUIN KOIPPUITHECHT?

11. 3aBUCHUT T CKOPOCTb PEAKLIUU OT KOHLIEHTPALUH NPOAYKTOB peaKkuu?



12. Bo cKOIBKO pa3 yBEIMYHUTCA CKOPOCTh ra3odasHoil snemeHTapHOW peaknuu A = 2D mnpu
YBEJIMUEHUU JaBiieHus B 3 paza?

13. KoHcTaHTa CKOPOCTH Ta30BOH peakumuu 2-ro mopsaaka npu 25°C pana 10%1/(Monsc). Uemy
paBHa 3Ta KOHCTAHTA, €CITM KUHETUYECKOE YPaBHEHHE BBIPAXKEHO Yepes3 AaBiieHne B atmochepy?

14, Peakiust paznoxenusi 2HlI—Hay+1l> umeer 2-i MOpAAOK ¢ KOHCTaHTOH CKOPOCTH K= 5,9510°
1/(Mob'c). Beruucnure cKOpocTh peakiuu Mpu aasieHuu 1 atm u temnepatype 600 K.

15. CkopocTs peaknuu 2-ro mopsinka A + B—D pasHa 2,7 107'Mons/(;1¢) mpH KOHIIEHTpPAITHAX
BemectB A u B, coorBercrBenHo, 3,0:10°monn/m u 2.0 Mmonw/n1. Paccumraiite KOHCTaHTY
CKOpPOCTH.

16. B peakuuu 2-ro nopsiaka A + B—2D HauanbHble KOHIIEHTpauy BemecTB A u B paBusl o 1,5
Moib/1. CkopocTh peakit paBHa 2,0+10“Moms/(n1ec) npu konmenTparmu [A] =1,0 Monb/m.
PaccumnTaiiTe KOHCTaHTY CKOPOCTH M CKOPOCTh peakiiu npu KoHeHTpauuu [B] = 0,2 mons/m.

DKCrepuUMEeHTalIbHAS YaCTh
Omit 1. BrivsiHEE KOHIIEHTPAIIUN PEarupyIOIINX BEIMIECTB HA CKOPOCTh XUMHUYECKOH peakinu.
Omnpit 2. Biiusinue temMnepaTypbl Ha CKOPOCTh XUMHYECKOW PEaKIun

OmeplT 3. Biuaaue KaTajin3daTropa Ha CKOpPOCTb XUMHUYECKOU peakuuu

Jlabopamopuas paboma «lIpucomosnenue pacmeopog paznuunou konyenmpayuu. OcHogul
KonuyecmeeHno2o ananuza. Cnocodul gulpadicenus KoHyenmpayuu pacmeopay (4 vaca)

Lenp paboThl: OxapakTepu3oBaTh pacCTBOPHl M HUX KOMIIOHEHTHI. 3HATh CIIOCOOBI BBIPAKEHUS
KOHLIEHTPAllU! PACTBOPOB, PACTBOPUMOCTH BEILECTB, HABBIKA B3BEUIMBAHMS U PACTBOPEHUS
BELIECTB JUIsl IPUTOTOBJIEHUS PACTBOPOB.

3amanue: a) OOBSICHUTH CMEIIEHNE HOHHOTO PaBHOBECHS TPH JOOABICHUH OJTHOMMEHHBIX HOHOB;
0) HamucaTh ypaBHEHHsI peakuii aM(pOIUTOB C KUCIOTaMHU H LIEJI0YaMH;
B) oOmmue nosioxxenus teopuu Jebas-Xrokkens. Monnas cuna pactBopa. AKTUBHOCT,
KO3 PHUIIMEHT aKTUBHOCTH HOHOB.

Bormpocs! 1 3aaun aj1s1 caMOCTOSITEIBHOM pabOThI

1. Kakoit 066éM 6,0 M pactBopa HCI Hy)HO B34Th Jutsi ipuroToBiieHus 25 miu 2,5 M pactBopa
COJISTHOM KUCIIOTBI?

2. ITnotHocTh 40 %-HOTO pacTBOpa a30THOM KUCIOTHI paBHA 1,25 r/Mi. PaccuunTaiite MOJISPHOCTH
U MOJISUTBHOCTB 3TOTI'0 PacTBOpA.

3. B kakoit macce Bomsl Hago pactBoputh 67,2 1 HCI (00béM HW3MepeH Npu HOPMATbHBIX
YCIIOBUSIX ), YTOOBI OTYUUTh 9 Y%-HBIi (110 Macce) pacTBOP COISTHOM KHCIIOTHI?

4. Kaxyro maccy 20 %-noro (110 macce) pactBopa KOH nano no6asuts k 1 kr 50 %-Horo (1o macce)
pacTBopa, YTOObI MOTY4UTh 25 %-HbIl pacTBOp?

5. OmpenenuTh MacCOBYIO JIOJIIO BEIIIECTBA B pacTBOpeE, moiydeHHoM cmerierreM 300 T 25 %-Horo
1 400 r 40 %-Horo (1o Macce) pacTBOPOB ITOTO BEIIECTBA.

6. Paccumntars MOJISIPHYIO MacCy SKBHBAJICHTA KOHIICHTPHPOBAHHOM COJISTHOM KUCIIOTHI (TNIOTHOCTh
1,18 r/mi), cogepxameit 36,5 % (macc.) HCL



7. K 100 M 96 %-noit H2SO4 (p=1,84 r/mur) mpubasunu 400 mi Boabl. [lomyuwiics pactBop
MWI0THOCTHIO 1,220 /M. BBIUUCIUTE €10 MONPHYIO KOHIIEHTPAIIMIO YKBUBAJICHTa U MACCOBYIO
noio HaSOg.

8.K 500 mn 32 %-noit (mo macce) azotHoi kucnotsl (p=1,20 r/mn) npubasunu 1 1 Boasl. Uemy
paBHa MaccoBas JIOJIsl KUCIIOTHI B ITOJTy9€HHOM pacTBope?

9. o kakoro o6wéma Hamo pa3zdasuth 500 mu 20 %-Horo (1o Macce) pacTBopa xjopuaa Hatpus (p
= 1,152 r/mi), ato6s! mostyuuTsh 4,5 %-He1ii pactBop (p = 1,029 r/mmn)?

10. IlnotHocth 9 %-HOro pactBopa caxapo3bl Ci12H22011 paBua 1,035 r/mi. Boeruncnuth: a)
KOHIICHTPALIMIO caxapo3bl B T/1; 0) MOJIIPHOCTD; B) MOJSUTBHOCTH PacTBOpA.

DKcnepuMeHTalbHas 4acTb OmbIT

1. TlpuroToBuUTH pacTBOpPHI COJIEH 3aJJaHHON KOHIIEHTPAIUH.

OmnpiT 2. Bpruncnuth MOJISIPHYI0, MOJISIPHYIO ~KOHLIEHTPALlMIO JKBUBAJIEHTa (HOPMAJbHYIO)
KOHIIGHTPAIIUU U TUTP PACTBOPA KUCIOTHI WIIH IIEJIOUH.

Jlabopamopuas paboma «Konnueamusnwie ceoticmsa pacmeoposy (2 uaca) llenb
paboThI: OCBOMTH METOJIMKY PacUeTOB KOJUIMTATHBHBIX CBOWCTB PAaCTBOPOB.

3ajaHue: paccuuTaTb OTHOCHUTEIBHOE IOHM)KEHHE JAaBJIEHHS HACBHIIIEHHOTO Iapa, OCMOTHYECKOTO
JIaBJICHUS], TEMIIEPATYp 3aMEep3aHusl U KUIIEHUS MOJIyYE€HHBIX pacTBOpoB. Bompock! u 3agaun
JUISL CAMOCTOSITEJIbHOM pabOTHI.

1.IToHsATHE O KOJTUTaTUBHBIX CBOMCTBAX pacTBOPOB.
[ToHnxeHue 1aBiIeHUs HACHIIIEHHOTO TTapa Hajl pacTBOPOM.
3akoH Pays.

D0yJIHOCKOITHSI.

Kpunockonust.

OcMoc 1 0cMOTHYECKOE JIaBJICHHUE.

N3oTonnueckuit KO3 PUIIUEHT.

Poss ocMoca B Ouocucremax.
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OcMosIpHOCTE U OCMOJISTEHOCTE  10. ['emMomnu3, mma3Momnus, Tu3nc, Typrop.

11.BprunciauTh HOHHYIO CHITY ¥ akTHBHOCTH MOHOB B 0,01 M pacTBOpe cepHOl KHCIOTBI, HUTpaTa
HaTpus U XJIOpuaa Oapus.
12. BeruncnuTh TeMnepaTypy KUIEeHUs U 3aMep3aHust 3% BOJHOTO pacTBOpA TIIOKO3HI.

13. BeiuncnuTh Bce KOJTUratuBHbIe cBoiiTcBa 0,9% pactBopa xmopuaa Hatpus (GU3HOTOTHYECKHI
pacTBOp) mMpU CTaHAAPTHBIX ycioBusX. [ImotHOCTH pactBopa paBHa 1,005 r/mi. Crenenn
JMCCOLMAIMHU CUNTATh paBHOM 1.

DKCnepruMeHTaIbHAS YacTh
OneiT 1. [{nsi mpUrOTOBICHHBIX PACTBOPOB caxapa, aleraTa HaTpus, KapOoHaTa HATpus W CHUpPTa
paccuuTaTh KOJUIMTaTUBHBIE CBOMCTBA.

Jlabopamopuas paboma «nekmponumuueckas ouccoyuayusny (2 yaca) llemnp

pa60TBIZ O3HAKOMHUTBCA C OCHOBHBIMHU ITOJIOKCHUAMU TCOPUHU AppeHHyca.



3aiaHue: HaMmKMCcaTh YPaBHEHUSI TUCCOIMAIIUN PA3TUYHBIX SJIEKTPOJIUTOB U BHIPAKCHUS JJI1 KOHCTAHTHI
JIUCCOITMAITMY CTa0bIX AJIEKTPOIUTOB. [10 CipaBOYHNKY HaWTH KOHCTAHTHI HOHU3AIUH CIIA0BIX
anekTpoauToB. I1o 3akony  pa3BeneHus OCTBab/Ia PaCCUYMTATh CTEIICHD TUCCOIUAIINH
3JEKTPOJIUTOB.
Bompocs! 1 3a1auu A1 caMOCTOSATENBHON pabOTHI.

1. OcHOBHBIE TIOJIOKEHUS TEOpUU AppeHHYyCa.

2. Teopus Jlptouca.

3. Teopus bpencrena- Jloypw.

4. CunbHbIC U C1a0bIe AIMEKTPOIIUTHI.

5. CtereHb ¥ KOHCTaHTA TUCCOIHAIUH.

6.Pacuer pH B pacTBOpax CHIIBHBIX U CJIA0BIX AJIEKTPOJIUTAX.
DKcnepuMeHTabHas 9acTb OTMbIT

1. Xapakrep aucconmanuu meao4en, CoIeu, KUCIOoT.

OmplT 2. CMmelenne PaBHOBECHA JUCCOLIMAIINH cIa0bIX QJICKTPOJIUTOB

Jlabopamopnas paboma «Ilomenyuomempuueckoe onpeoenenue pH pacmeopos. [ uoponus coneiry
(4 uaca)
Lenb paGoThI: OCBOMTH HABBIKH pabOThI ¢ pH-MeTpoM, TeopeTHuecKku paccuuThiBaTh pH pacTBopoB
KHCJIOT, OCHOBAaHHM, COJIEW M CPAaBHUBATh C IIPAKTUYECKH MOJyYEHHBIMU 3HAYECHHUSIMH.
3HATh TUIBI TUAPOJIN3A B 3aBUCUMOCTH OT IPUPOJBI COJIU

3ajaHue: HanucaTh ypaBHEHUS TUAPOIN3a Pa3IN4HbIX TUIIOB cojiel. PaccunTaTh 3HaU€HUSI KOHCTAHThI
TUAPOJIU3a U 3HadeHust pH Asis pa3IMyHbIX TUIIOB COJIei. DKCIIEPUMEHTAIILHO ONPEAETUTh 10

3HaueHWI0 pH TUIl conu, CTENeHb ee TUAPOIH3a M OOBICHITh O0pa3OBaHUE KHUCIBIX,
OCHOBHBIX COJIEH, I0Ka3aTh UX 3HaueHus pH.

Bompocel u 3amaunm Ans  caMOCTOSITENbHOM paboTel  1.Beramcnuth
xoHIeHTparuio H - nonos, ecnu konnentpanus OHI - noHoB (Mosb/1) paBHa: a)

4-10%%; 6)1.6:1073; B)5-10%; 1)3,2:107".

2.Beruncnuts konnentpanmo OHI -1oHoB, ecnu konuenTpanus H' - nonos (Mons/m) pasHa: a) 107
8 6)2:10%; B) 8:107; 1) 0,4-1071,

3.Boruncauts pH pacTBopoB, B KOTOphIX KoHIeHTpanus H* - nonos (Monb/m) pasHa: a) 10°; 6)
2:107;8) 4,8-10"; 1)7,7-103, 1) 3-107L,

4. Borancuts pH pacTBopoB, B KOTOphIX KoHnenTpamust OHI - nonos (Mons/m) pasHa: a) 6.5:10°;

6)9-10°%; B) 1,4-10%; 1) 8,7-10°8, 1) 2:10°5.

5.Berancouts pH u pOH 0,01 M pactBopa HCI, npnﬁﬂﬂll. 6.Peakiun
ruzponnsa coneil. KoncranTa u creneHb ruiponusa

7.Tunponuz ATO.



8. Pacuet pH B pacTBOpax rupoau3yOmuxcs cojied. DKCIepruMeHTaIbHAs
4acTh
Omnpit 1. OKkpacka HEKOTOPBIX HHIUKATOPOB B PA3JIMUHBIX CPEAax
Omnpit 2. Peakuust cpesbl B pacTBOpax pa3iMyuHbIX COJIEH

OmneiT 3. Cityvaii mosiHoTro (HEOOPaTUMOT0) THAPOIN3a COJICH

Jlabopamopnas paboma «IIpucomosnenue OyghepHvIX pacmeopos u uzyienue ux ceolicmey (4 uaca)
[enp pa®oThI: MPHOOPECTH HABBIKK B IPUTOTOBJICHUH Oy(hEpHBIX CMECEH C ONpe/IeICHHBIM 3HAYCHHEM
pH; u3yuuTh cBOIcTBa OyPepHBIX PaCTBOPOB.
3anaHue: a) pacCMOTPETh MEXaHHU3M JIeHCTBUs Oy(EepHBIX cMeceii;

0) BeiBecTH ypaBHeHHe [ eHnepcona-I"accenbbaxa st Oypepubix cmeceit I u 1l Tuna;
B) IPUTOTOBUTH Oy(hepHbIe CHCTEMBI C 3aJaHHBIM 3HaueHueM pH;
T') IPaKTUYECKU OMPETeTUTh Oy(hEepHYI0 eMKOCTh CMECH.
Bonpocs! 11 camocTosTeNnbHOM paboThI.
1.Yrto Ha3piBaloT Oy(epHbIMU pacTBOpamMu?
2.Yem obycoBneHo OydepHOe AeCTBHE ¢ TOUKU 3pEHUS TPOTOHHON TeopHun?

3.Knaccudukanusi KUCIOTHO-OCHOBHBIX Oy(depHbIx cuctem. Kakwe Tumbl OypepHBIX CHCTEM
W3BECTHBI?

4.Pacuer pH O0ydepnbix cucrem. YpaBuenune [ 'ennepcona-I"accenpbaxa.

5.0t yero 3aBucut pH OydepHoii cuctembl?

6.Uto Ha3pIBaeTcs OydepHO eMKOCThIO cucTeMbl? OT yero 3aBUcHT Oy(epHast EeMKOCTh CHCTEMbI?
7.00bscHUTE, TIOYEMY OOJBIIUHCTBO OYy(EpHBIX CUCTEM OpraHU3Ma UMeeT OyPepHyI0 eMKOCTb 1O
KHCJI0TE 0O0JIbIIIE, YeM II0 OCHOBAHHMIO.

8.IlaTosrornyueckue ABJIECHUA: allA03 U AJIKAJI03.

9.Kakoe xumMHuueckoe paBHOBECHE MOAECPKUBAIOT B Opranusme 0ydepHblie cuctembi?
10.Kakass OydepHass cucTtemMa BHOCUT MaKCUMAJIbHBIA OTHOCHTEIBHBIA BKJIAJ B MOJICpXKAHUE
MPOTOJUTUYECKOTO TOMEOCTa3a BO BHYTPEHHEHN Cpesie SpUTPOLIUTOBR?

11.KakoB mexanm3m OydepHoro neiictBus OukapOoHaTHON OydepHoil cuctemspl? HammcaTsb
YPaBHEHHUs peaKuil.

12.Kakas peakuust OyAeT NPOMCXOAUTh MpU JOOABICHUM IIEJIOYU K aneratHomy Oydepy?
Hanucath ypaBHEeHUE peakiuu.

13.KakoB Mexanusm OydepHoro aeiictBus hocdartHoit 6ydepHoit cuctembl? Hanrcars ypaBHeHUs
peaKuuu.
14.KakoB MexaHu3m OydepHoro aeiictBus 6enkoBoit OydepHoit cucrembl? Hanucats ypaBHeHUs
peakuui.
15.Kaxkas peakuust OyAeT MpOUCXOIUTh TIPU JO0ABICHUN COJISTHOM KUCIIOTHI K arieTaTHoMy Oydepy
DxcnepuMeHTanbHas 9actb OmnbIT 1.
[TpuroroBnenune OypepHbIX cMecei ¢ pa3InyHbIM 3HaueHueM pH.

OmneiT 2. Biusiaue paz6asiiennst Ha pH OydepHoii cMecH.

OmnpiT 3. [leiicTBue Ha Oy(depHbIe pacTBOPHI KUCIIOT U IMIETOYEH.



Jlabopamopuas paboma «H3yuenue yciosutl pacmeoperus u 06pazo8anus 0caoxkosy (2 uaca)

Ilenp paOoOTHI: MOJTYYUTH CUCTEMHBIE 3HAHMS IO TEOPUM TI'€TEPOTE€HHBIX IPOLIECCOB; BBIACHUTH
TEPMOJIMHAMUYECKHE YCIOBUS 00pa3oBaHUS W pAcTBOpPEHHs TBepaoil ¢asel. 3amanue. [lomyunts
KPUCTaJUIMYECKHUE OCAJKU U U3YYUTh UX CBOMCTBA.

Bomnpocs! 1 caMocToATeNbHOI paboThI
1. Yro Ha3bIBaeTCs MPOU3BEICHUEM PACTBOPUMOCTH?
Kak n3mensiercs pacTBOpUMOCTb NPH 100aBIEHUN OJHOMMEHHOTO HOHA?

[Touemy cynbdar Oapusi ocaxmaercs W3 pacTBOpa XJopuaa Oapus TpH JA0O0ABICHHUH
pa30aBIeHHON CepHON KUCIOTHI, TOTJAa KaK Uil OCAXAEHUs Cyib(ara Kajablusg HEOOXOAUMO
100aBUTh KOHIIEHTPUPOBAHHYIO CEPHYIO KUCIOTY? (BenmuuHb! Mpou3BeieHns paCTBOPUMOCTH
MOJKHO B3SITh U3 CIIPAaBOYHUKA).

4. B 500 M HachlIEHHOro pacTBopa coiepskutcs 9,3+ 107 r xmopuna cepebpa. Berumciuts
MIPOU3BEICHNE PACTBOPUMOCTH ITOH COJIH.

5. Pacteopumocts wmommma ceumna (II) mpm 25°C paBHa 6,5¢ 10* wmomw/n. BeramcanTs
MIPOU3BEICHNE PACTBOPUMOCTHU 3TOH COJH.

6. K 50 mu 0,002 Monb/n pacTBOpa Xjopuia CTpoHLus nprubdaBmin paBHbli 00beM 0,004 Momb/n

pacTBopa cynbdara MarHus. Beimager au ocagok cynbdara CTpoHIUs?

7. TlpuBemute Mo OJHOMY MpPUMEPY MajJOpPaCTBOPUMBIX JJIEKTpoduTOB cocTaBa KtAnz, Kt2An,
KtsAn, Kt2Ansa. Jlng kaxmodl coiM 3amMcarh MaTeMAaTHUYeCKOE BBIPAKEHHUE KOHCTAHTHI
PacTBOPUMOCTH.

OOBsCHUTD BIUSHHUE O0IIETO HOHA HAa PACTBOPUMOCTH MAJIOPACTBOPUMOTO JICKTPOJIHTA.

K pactBOpy, conepxariemy cyabdar- U KapOOHAT- HOHBI B PABHBIX KOHIICHTPAIUSX, T00ABIISIOT
IOIl KAIUIAM pacTBOp conu Kaibhms. Kakoil m3 ocaakoB oOpasyercss B NIEPBYIO Odepenn?
OO0mscHHTE, TOUYEMY.

10. Ha3oBuTe yci0BHUS BHINMAJCHUS U PACTBOPEHUS MaJIOPACTBOPUMBIX COCTMHEHH.
DKcnepuMeHTalIbHas 4acTh OMbIT
1. YcnoBust oOpa3oBaHUs OCAIKOB.
OnpiT 2. M3y4eHue BIUSHUS TIPUPOJIBI PACTBOPUTEIIS HA PACTBOPUMOCTD OCAJIKA.
Omnpit 3. 3y4yeHue BAMSHUSA OJTHOMMEHHOIO HOHA HAa pACTBOPUMOCTD MaJIOPACTBOPUMOT'O 3JIEKTPOJIUTA.

Onbir 4. M3yueHue 3aBUCUMOCTH IIOCIIEOBATEIBbHOCTH BBINAJAECHUS OCAJKOB OT HMX KOHCTaHT
pacTBOPUMOCTH.

Jlabopamopuas paboma «llonyuenue u c8oticmea KOMNIEKCHbIX coeOuHeHully (2 uaca)

Lenb paboThl: OCBOUTH OCHOBHBIE MOJIOKEHUS KOOPAUHALMOHHON Teopun BepHepa, BbIyunTh
HOMEHKJIATypy KOMIUIEKCHBIX COEIMHEHUMH, POJIb OMOKOMIUIEKCOB METAJJIOB B KUBBIX
OpraHu3Max, IpuMepbl BAXHEHIITNX OMOKOMIUIEKCOB, B KOTOPBIX d-3J1€MEHTHI

BBITTOJIHSIOT POJIb KOMITJIEKCOOOpa30BaTeNei.



3ajaHue: ONpeNeNsITh CTElEHb OKHUCJIEHHS  HMOHa-KOMILIeKcooOpa3oBaTels, OIIpEAEIATh
KOOPJAMHALIMOHHOE YUCJIO KOMIUJIEKCHBIX CO€JUHEHUN, TNCAaTh YPABHEHUS PEaKIUN
MEPBUYHON ¥ BTOPUYHOM TMCCOIMALIMN KOMILIEKCHBIX COeqUHEHUI. Borpocs! 1
CaMOCTOSITENTLHON pabOTHI

Kakue coenunenns Ha3bIBaloTCsA KOOpAMHALMOHHBIMU? [IprBeanTe npuMepsl.

Krnaccudukanus KoopAMHALUOHHBIX COSAMHEHUN.

[Ipupona XUMHUUYECKOH CBSI3U B KOMIUIEKCHBIX COEINHEHHUSX.

Kaxk paccuntsiBaercs 0011asi 1 cryneHyaTasi KOHCTaHThl HECTOMKOCTH (YCTOMYHUBOCTH)?

Jlucconmanusi KOMIJIEKCHBIX COEUHEHUM.

JaiiTe onpeeneHne NOHATHI- KOMILIEKCOOOpa30BaTeb U JIMTaH].

Urto 03HayaeT MOHATHUE - JEHTATHOCTb JIUTAHI0B?

Kakne koMIieKkcHbIS COCAUMHCHUS ABIAIOTCA XeJIaTHBIMHU?
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Kakne Omoiornueckud BaKHbIE KOMILICKCHI BBl 3HacTe? 10. KOH(I)OpMaI_[I/IOHHLIG COCTOSAHUA
KOMIIJICKCHBIX HOHOB.

11.CocTaBbTe KOOpAMHAIIMOHHBIE (OPMYJIBI CIEIYIOMNUX KOMIUIEKCHBIX COeAMHEHUN cepebpa:
AgCI-2NH3; AgCN-KCN; AgNO2:NaNO2. KoopauHallmoHHOE YHUCIIO cepedpa paBHO JBYM.
Hamnummre ypaBHeHHs TUCCOLMAIINHT 3TUX COSAUHEHUN B BOAHBIX PacTBOpax.

12.0npenenure 3aps] KOMIUIEKCHOIO HOHA, CTENEHb OKUCICHHS M KOOPAMHALIMOHHOE YHUCIIO
komruiekcooopaszoparens B coequHeHusx Ka[Fe(CN)e], Ka[TiClg], K2[Hgls]. Kak qucconnupyror
9TH COEAMHEHHUSI B BOJHBIX pacTBOpax?

DKcrepuMeHTaIbHas 4acTh OMbIT

1. O6pa3oBaHue aMMHAUYHBIX KOMIUIEKCOB d-3JIEMEHTOB.
OmnpiT 2. O0pazoBaHNe HEPACTBOPUMBIX B BOJIE FeKCaIlHaHO(peppaToB.

OneiT 3. O6pa3oBaHye KOMIIIEKCOB IMMETHUITIHOKCHMA ¢ HoHamu Fe?" n Ni2*. OmbiT

4. Ilony4yeHnue THOLMaHATHBIX KomIuiekcoB kene3a (1) u kobansra (II).

Jlabopamopuas paboma « Okuciumensro-6occmanogumenvhsie peakyuu. Onpedenenue HanpagieHus
pedoxc-npoyeccar (2 uaca)

Ilens paOoOThI: U3yUUTh OKHMCIMTEIbHO-BOcCTaHOBUTENbHBIE peakuuu (OBP). Hcnonb3oBate MeTon
nostypeakuui npu paccmorpennn OBP B paznnuHbIX cpenax.

3ananue. Mcnonp3ys paszHble okuciaurenu npoectd OBP u cpaBHUTH UX OKHCIUTEIbHBIE CBOICTBA.
Bonpoce! 1 3aaun A1 caMOCTOSITENIBHON paOOThI
1. Kakue u3 peakuuii ABISIOTCS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIMHU:
a) Zn + H2SO4 = ZnSO4 + H2
0) 3Zn + 4H2S04=3ZnS04 + S + 4H20
B) Zn(OH)2 +H2S04 = ZnSO4 + 2H20
r) Zn(OH), + 2NaOH = Naz[Zn(OH)4]

2. Kakue 13 BelecTB MOTYT IPOSIBIIATh KaK OKUCIIUTENbHBIE, TAK M BOCCTAHOBUTEJIbHbBIE CBOMCTRA!
KMnO4, MnO2, Na2S03, V205, KI, HNO2?



3. K kakoMy TUTTy OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINNA OTHOCUTCS KA IbIi MPUBEIEHHBIN

npumep:
a) NazAsOs + |2 + H20 — NazAsOg4 + 2HI
0) Cl2+ 2NaOH — NaCl + NaClO + Hz20
B) 2AgNO3 —2Ag + 2NO2 + O2

4.1lo IIPUBEJICHHON 3JIEKTPOHHO-UOHHOMN cxeme COCTaBUTh
OKHCIIMTEIbHOBOCCTAHOBUTENILHON PEAKLIUU B MOJIEKYJIIpPHOH popme:

10Fe?* - 10e” = 10Fe®*
2MnO4~ + 10e™ + 16H' = 2Mn?* + 8H20

5.Kakoii u3 okucnuTeneit sapisgercsa Hanodoiaee cuinbHbiM: MnO2, PbO2, K2Cr207?
6.B xakoMm HampaBiIeHUH OyAET MPOTEKATh PeaKIus:

KCrOz2 +Br2 + KOH— KClO4 + KBr + H20
7.Jlonucats ypaBHEHUS peakuii u moxooparh kodhPpUIneHTs:
a) KMnOg4 + Zn + H2SO04 =
0) Cl2 + I2+ H20 =
B) K2Cr207 + H2SO4 + FeSOa4 =

DKCnepruMeHTaJIbHAs YacTh

Omnpit 1. M3y4eHne OKUCIUTEIBHBIX CBOWCTB IIEPMAHIaHaTa KaJlus B pa3HbIX cpefax.
Omnpit 2. U3ydyeHne OKUCIUTEIbHBIX CBOMCTBA AUXPOMATa KaJUs.

Omnpit 3. U3y4yeHne OKUCIUTEIbHBIE CBOMCTBA raJIOr€HOB.

HpOMe)KYTOqHOﬁ CTCIICHU OKMCJICHUA.

Omnpit 6. Peakuust tucnponopluoHUpOBaHUS.

Omnpit 7. BHyTpUMOIEKYISpHbIE OKMCIUTEIbHO-BOCCTAHOBUTENIBHBIE ITPOLIECCHI.

ypaBHEHUE

OmpliT 4. Busaaue KOMHJ’ICKCOO6paSOBaHI/IH Ha OKHCIIMTENLHO-BOCCTAHOBUTENLHBIE CBOMCTBA BCIICCTB.

OnsiT 5. OKHCIHTEIHLHO-BOCCTAHOBUTEILHBIC CBOHCTBA COGI[I/IHGHI/Iﬁ QJIEMCHTOB, HaXOIAIIHUXCA B

Jlabopamopnas paboma «Konoykmomempuyeckoe onpeoeienue cmeneHu U KOHCMaHmol

ouccoyuayuu 31eKmpoaumosy (2 uaca)

QJICKTPOIMPOBOAHOCTD CJ1a0BIX OJICKTPOJIMUTOB.

pacTBOPOB YKCYCHOM KHUCIIOTHI Pa3jIMYHON KOHIIEHTPALUH.
Bomnpocs! 1y caMocTosTENbHON paboThI
1. Knaccudukaius KOHIYKTOMETPUYECKUX METOJIOB aHAIIM3A.
2.3akoH Oma.
3.27€eKTpoIbl, MPUMEHAEMBbIE B KOHTYKTOMETPHH.
4 MonsipHasi 1 SKBUBAJIEHTHAs! 3JIEKTPOIPOBOIHOCTb.

5.11oABU>XHOCTH MOHOB.

]_ICJ'IB pa6OTI>IZ OCBOHTH OCHOBHBLIC ITOJIOKCHUA KOHAYKTOMCTPHYCCKOIO MCTOAA aHaJIn3a. Paccunrath

3aaHue: ONpEeNATh CTENEHb JAUCCOLMALNN, MOJSIPHYIO 3JEKTPOIPOBOAHOCTh U BeNWUUHY pH 1u1st



DKCnepruMeHTaIbHAS YacTh

Omneit 1. Ipurorosnenne 0,1M, 0,01M u 0,001M pacTBOpoB yKCYCHOM KHCIIOTHL. Pacuer momsipHOit
AIEKTPONPOBOAHOCTHU MOITYYEHHBIX PACTBOPOB.

Jlabopamopnas paboma «HM3mepeniue no8epXHOCMHO20 HAMANCEHUS HCUOKOCIU.

Onpedenenue noaHol NO8ePXHOCMHOU 3Hepeuuy (2 yaca)

L{esb pa®oTHI: M3MEpPEHUE MOBEPXHOCTHOIO HATSHKCHHUS dTaHOJa MeToaoM PeOunnepa. MccienoBanue
3aBHCHMOCTH TIOBEPXHOCTHOTO HATSHKEHUS OT TEMIIEpaTyphl. 3a/JiaHue: U3MEpPEHHE TTOBEPXHOCTHOTO
HATSHDKEHUST ATHIIOBOTO CHUPTA MPHU Pa3iMYHBIX TeMIleparypax. Bompocel A camMOCTOATETbHOM
paboThI

1.IlonsTue MOBCPXHOCTHOI'O HATAKCHU.
2.CDaKTOpBI, BJIMAIOIHEC HA BEIIMYNHY NOBECPXHOCTHOI'O HATSAXKCHUS PACTBOPOB.

3.Metop1, mpUMEHsIEMbIE T U3MEPEHUS BETUIMHBI TOBEPXHOCTHOT'O HATSKEHUSI PACTBOPOB.
4.3 KakuxX DJJIEMEHTOB COCTOMT YCTaHOBKa PeOuHaepa Uis W3MEpPEHHs] MOBEPXHOCTHOTO
HaTSKEHUSI )KUKOCTEH.

S5.IlonHas moBEpXHOCTHAs PHEPrusl. OKCHEPHUMEHTAJIbHAS
4acThb

Ompit 1. [IpuroroBnenue HeOOXOAUMBIX PEareHTOB U TIOCyAbl. MI3MepeHne moBepXHOCTHOT'O HATSKEHUS
mipu 20°C, 35°C u 55°C u nmoctpoenue rpaduxa.

Jlabopamopuas paboma « Muyennoobpazosanue 6 pacmeopax no8epXHOCMHO-AKMUBHBIX 8eUjeCE

(IIAB). Onpedenenue Kpumuueckol KOHYeHMpayuu Muyeiiooopasoeanus oleama nampusy (4 yaca)
Ilens paboThl: wWcciaenoBaHHWE BiIMsSHUS KoHIeHTpanuu I[IAB Ha MOBEpXHOCTHOE HATSHKEHUE U
onpenencaue KKM oseara Hatpuss METOJOM M3MEPEHUS BEIIMYMHBI ITIOBEPXHOCTHOTO
HaTsDKEeHUA B pactBopax ITAB.
3amaHue: IPUTrOTOBUTH PACTBOP OJieaTa HATpUs ONPEAEICHHONW KOHUEHTpauuu. 3MepuTh BEIUYUHY
MTOBEPXHOCTHOTO HATSKEHUS MIOJyUYEHHBIX PACTBOPOB.

Bomnpocs! 11 caMOCTOATENbHONW PabOTHI
1.Yto takoe [TAB? CtpoeHue 3THX BEIIECTB.
2.Knaccudukamus [TAB u ux npumenenue.
3.Yro nazeiBaror KKM? Kakue cymectByroT meroas! onpeneneaus KKM?
4. Kakue ¢axrops! Biusitor Ha KKM?
5.Yem 00yCIIOBIEHO SIBJICHUE COFOOUTU3AIINH?
6. Ancopbuus [TAB. YpaBuenue LlIunikoBckoro.
7. Anre3us u kore3usi. MexaHU3M IIPOLIECCOB aAre3uH. DKCIEPUMEHTAIIbHAS YacTh

OmnsiT 1. M3MepeHne moOBEpXHOCTHOIO HaTsKeHUs1 pacTBopa ITAB B 3aBUCHMOCTH OT KOHILIEHTpaluu
ITAB meronom Pebunnepa.

Jlabopamopnas paboma «H3yuenue adcopoyuu yKcycHol KUCIOMbl HA NOBEPXHOCTNU

aKmMusUpoBanHo2o yensay (2 uaca)



Lenp paGoThI: MccenoBaHUEe aIcOPOLIMU YKCYCHOM KUCIIOTHI U3 BOJHBIX PACTBOPOB HA TIOBEPXHOCTH
akTuBHUpoBaHHOTO yris. [locTpoeHne n30TepMbl aIcOpOIUH.

3ajaHue: MPUTrOTOBUTH PACTBOP YKCYCHOM KHCJIOTBI OINpENENeHHONW KOHLeHTpanuu. Paccumtarh
BEJIMYUHY aJICOPOIIHH.
Bomnpoce! 1uig camocrositenbHol pabots! 1.ITonsaTue

aacopoumu. M3otepma, M30MHUKHA, ©30CTEPA aICOPOIIHUH.
2.AncopOrronHoe ypaBHeHHe ['nb0ca 1 ero 4acTHbIe ClTydyau.

3.AncopbunonHoe ypaBHeHHEe DpelH XA,
4. Teopust MOHOMOJICKYJISIPHOU afcopOIuu JIsurmiopa. @U3MUECKUI CMBICT BXOIAIINX BETUYHH B
ypaBHEHHUE U30TEPMBI aJICOPOIIHH.

5.3akoH 'enpu. @usznueckuil cMbICa KOHCTaHTHI ['eHpu.

6.ITpaBuno [lanera-®PasHca-I"ana 17151 HOHHOH aaCOPOIIUU U3 PACTBOPOB.
7.MlonHooOMeHHast aicopOLust 1 €e 0COOCHHOCTH.

8. Kanumnspuas koHaeHcarus, abcopOIus, XeMocopOIusl.

DKCnepruMeHTalIbHAs YacTh
Oneir 1. [lpuroroBiaeHue pacTBOPOB YKCYCHOW KHUCIOTHI Pa3jWyHOM KOHIIEHTpauuu. TuTpoBaHHe
PacTBOPOB JI0 U I1OCJIE BHECEHUS B paCTBOP aKTUBHpOBaHHOTO yris. [lo pesynbTaram cTposit
rpadpuk U ompeaerstoT KodpouuueHtsl 1gf um 1/n. 3areM pacCUMTHIBAIOT BEIUYUHY
aacopoumm A.

Jlabopamopnas paboma «llonyuenue u ycmouuugocms oucnepchuvix cucmem. Koacynayus 3onetl
anekmpoaumamuy (2 waca)

Henp pabGoThl: M3yYUTh KIACCU(DUKALNUIO AUCIIEPCHBIX CHUCTEM W HMX CBONCTBA; OCHOBHBIE METOJIBI
MOJIYYEHUS U OYMCTKU KOJUIOUIHBIX PACTBOPOB.

3aaHue: MOIYYUTh KOJUIOMIHBIE PACTBOPBI AUCIIEPCUOHHBIM METOIOM U KOHIEHCALIMOHHBIM METOI0M.
N300pa3uth CTpoeHHE MHULELIBI B H30bITKE OJHOrO W3 peareHToB. M3yuuTh BiIusHUE
AJIEKTPOJIUTOB Ha BeNW4YMHY HaObyxanust BMC.

Bompocs! 11 caMocTosATeNnbHOI paboThI
1./laTb MOHATHE TUCIIEPCHON CUCTEMBI, CTEIIEHU JUCIIEPCHOCTH.
2.Knaccudukarus TuCepcHBIX CHCTEM 10 Pa3HbIM MTPH3HAKAM.

3.J1aTh XapaKTEPUCTUKY KOJUIOUIHBIX CUCTEM.
4.CX0ACTBO U OTJINYUE CBOMCTB KOJUIOUTHBIX PACTBOPOB OT IPyOOUCIIEPCHBIX CHCTEM U HCTUHHBIX
pacTBOpOB.

5.Meto/ibl 1 ycnoBUS NOdy4YeHUs J1no30ied. CTpoeHne MULIEIUIBI JINO30JIS.
DKCnepruMeHTAIbHAS YacTh
OmnebiT 1. BeichIXaromiye 1 HEBBICHIXAIOIINE Macia
Omeit 2. [Momyuenue runposonst meau (1) rexcarmmanodeppara (1) merogom oomeHna OmbIT
3. [Nomyyenune ruapo30iis OEPIUHCKON JIa3ypu METOI0M HOHHOTO OOMEHa

Ompit 4. Ilonydyenne ruaposons ruapokcuna xenesa (I1I) meronom mentuzanuu. AacopOLUOHHBIA U
JIMCCOIFOIMOHHBINA BUIBI IENTU3ALUNA

OmnpiT 5. U3yueHune BIUSHUS SJIEKTPOJIMTOB HAa BenunHy HaOyxanus BMC



Jlabopamopuas paboma «Bvicokomonexynsapuuvle coeounenuss (BMC) u ux ceovicmsay (2 waca)

Llenp paboOTHI: KWHETHYECKHE, ONTUYECKHUE M DIIEKTPHUECKHE CBOMCTBA KOJUIOMIHBIX PacTBOPOB;
ocobeHHocTH pacTBopeHuss BMC

3anmanue. U3yuuTh nporecc HabyxaHus TBEpAbIX MOJIMMEPOB Ha MPUMEPE KeTlaTHHA.
Bompocs! 11 caMOCTOSTENbHON paboThI
1.MeToa nenTu3amnuu 1 ero MPUHIUITHAIBHOE OTIWYUE OT APYTUX METOOB MOTYyUYCHHUSI 30JICH.
2.AnicopOIMOHHAs U IUCCONIOIIMOHHAS IENTH3AIMH, B YeM UX OTJIHune?

3.IIpaBuno Ilanera-®asuca. Ctpykrypa A3C. Ilpunuumnsl ero ¢popMUpOBaHUS.
4.Kunernueckas ¥ arperaTuBHasl yCTOMUUBOCTB 30i1ei. KoarynsTuBHast CloCOOHOCTB JIEKTPOIIHTA.
OT KakuX (aKTOPOB 3aBUCHUT €€ BeJTUYNHA?
5. Bunumbie npusHaku koaryianuu. [lopor koaryisiuu. B kakux eIMHUIIAX BBIPAXKAETCS €ro
BeJIMYMHA?
OKcnepuMeHTanbHas 4acTh OnbIT
1. 3mepenne HaOyXxaHUs JKeJIaTHHA B BOJIC.
OmnpIT 2. M3y4yenue 3aBUCUMOCTHU CTENIEHH HaOyxaHus sxenatuHa ot pH pactBopa. Omnbit

3. I/I3yquHe BJIMAHHWA 3JICKTPOJIMTOB HA CTCIICHD Ha6yxaHI/1;1 JKCJIaTHHA.

Jlabopamopuas paboma «Cmpoenue u ceoticmea yeneso0os. Pewernue 3adauy (

[lens paGoTHI: 0O3HAKOMJICHHE C BAXKHEUIIMMH MPEACTABUTEISAMU TIOJIMCAXAPUIOB M UX XUMHYCCKUMU
CBOMCTBaMHU.

3alaHue: UCIOJIB30BATh 3HAHMSI 10 MOHO- U MOJIMCaxapuiaM /Ui 00bsICHEHNS OMOJIOTUYECKUX QYHKIUN
yraeBonoB. OnucelBaTh CTPOEHHE MNENTUAHOM TIpynmbl. IlMcate XUMHU3M ONpEENICHUS
aMHUHOKHCIIOTHOM TTOCIIeIOBAaTENbHOCTH B Oenkax (Meroa Damana, Mmeron JJH®D, naHcuIbHBIH
MeTo[). XapakTepHble CBOWCTBA M NPU3HAKUM BTOPUYHOM, TPETUYHOM U UYETBEPTHUHOU
CTPYKTYpbI Oenka. KadecTBeHHbIE peakiy Ha OCJIKH.

Bompocs! 11 caMocTosATeNnbHOI paboThI

1.Monocaxapubl. CTpoe€HHE U CTEPEOU30MEPHS.

2.51Bnenne myrtapotanuu. [Ipoeknmonnsie dopmynsl Ouiiepa, popmyisl Xeyopca (Ha mpumepe
TJIIOKO3BI U (PPYKTO3BI).

3. XMMHYECKHUE CBOMCTBA MOHOCAXapWUJOB: a) PEAKIUH KOMIUIEKCOOOpazoBaHus; 0)

AMEeKTPOPUIbHO-HYKICODUIbHBIE CBOWCTBA (peaklUuy aNKWIMPOBAHUS, AaI[MUIMPOBAHUS); B)

OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA — peaKLUU SMUMEPU3ALNY, PEAKIUN OKUCICHUS U

BOCCTaHOBJICHUS MOHOcaxapuoB. 4.J/[ucaxapuabl. VIx ctpoenue, o- v B-TIMKO3UIHBIE CBSI3U.

5.BoccranasnuBatoniue aucaxapuabl. Criocod o0pa3oBaHus B HUX TIMKO3UIHON CBs3U. JlakTo3a n
MabTO3a, UX OMOJOTHYECKOE 3HAUCHHE.

6.HeBoccranaBnuBaromuye aucaxapyuabl, TPUHIMUI OOpa30BaHHUS B HHUX TJIMKO3UIAHOW CBSI3H.
Caxapo3a.

7.buo3Hbie (parMeHThl MPUPOJHBIX TIIMKO3UOB HAa MPUMEpPE TCHIIMOOMO3bl. AMUHOTIIUKO3HUIbI
(Wnu yriaeBoiHbIE aHTUOMOTUKY ) — HA TIPUMEPE CTPEIITOMUIIMHA.

8.ITonucaxapuabl, CTpO€HUE KpaxMaia, INIMKOr€Ha, JEKCTPAaHOB, LEJUTH0I03bI.



9.I'ereponionucaxapu/ipl ¥ CMEIIaHHBIE OHOIOIUMEPBL: XOHAPOUTHHCYNIb(ATHI, THATYPOHOBas
KHCJIOTA, IIPOTEOTIIMKAHBI, IENTUIOTTIUKAHBI, TIIUKOIIPOTCUHBL.

10.YkaxuTte BUJbI CBA3EH MEKIYy MOHOCAXapUAHBIMU 3BEHBSIMH 3TOTO IOJIMCaxapua.

11.Hanumure cxemsl peakiuii THIpoan3a caxapo3bl, MAIbTO3bI, JJAKTO3bI. J{aliTe IOJIHOE Ha3BaHHE
3TUM nucaxapuaaM. OObsSCHUTE, TOUYEMY MAJIbTO3a M JIAKTO3a 00JIaal0T BOCCTaHABIMBAIOIIIMHU
CBOMCTBaMH.

DKcrepuMeHTaIbHast 4acTh OMbIT
1. B3aumogeiicTBre caxapo3bl ¢ THIPOKCHIAMHU METAIIJIOB.
Ompit 2. Jloka3aTeNnbCTBO HATMYHS TUAPOKCHUIIBHBIX TPYII B D-Toko3e.
OmneiT. Boccranosnenne ruapokcuaa menu (I1) rirroko3oit B menounoit cpene (mpoda Tpommepa).
OnbIT 4. OTCYTCTBHE BOCCTAHABIMBAIOIICH CITOCOOHOCTH y caxapo3bl. OMbIT
5. KauecTBeHHas peakius Ha Kpaxmall.

Omnpit 6. KauecTBeHHBIE peakliny Ha O€JI0K: OMypeToBast 1 KCAaHTONPOTEUHOBAs peaKLMK Ha IENTHIHYIO
CBS3b.

Ilpumepuvl pacuemnwvix 3a0au

1. Pactopumocts Agl B 1 am® Bomel mpu 25 C cocraBuser 1,035 I:iO*E’rpalMM013. Uemy pasHa
KOHIIEHTpAllMOHHAasi KOHCTaHTa pacTBopumoctu Agl.

2. B 500 mn HacemeHHOro pacTBopa cojaepskutcs 9,3+ 10 T xmopuma cepebpa. Buramciuts
IIPOU3BEIEHNE PACTBOPUMOCTH 3TOM CONH.

3. Ilpu nmomomu npaBuia Baut-I'odda Berumcnute, nmpu Kakol Temreparype peakius 3aKOHYUTCS
yepe3 15 muH, ecr ipu 20 C Ha 310 TpeOyeTcs 2 4. TemneparypHbIid K0O3(QGUIIMEHT CKOPOCTH PaBEH

3.

Ilpumep cumyayuonnoi 3a0auu

My>KunHa, «caenamui 3a Gurypoil», BbIKUI Ha BEYEPUHKE BOJKH (B Iepecyere Ha COupT 46 r
stanona C2HsOH). Ckonbko BpeMeHH OH A0JKEH OeraTh Tpycuoi (pacxoa sueprun 920 k/x/4), 4To6b!
KOMIICHCUPOBATDH H3JIAIIEeCcTBa? C‘-II/ITaTI:, 4YTO 3TAaHOJ IMHOJHOCTBIO OKHUCIACTCA B OPraHu3MeE I10
YPaBHEHHIO:

C2Hs0H % + 3 O2 = 2 CO2r + 3 H20 x%
AH®y6p (C2Hs50H) - 1278 xJx/Monb;
AH®6p (H20) = - 286 xJI>x/M0Ib.

SBnsercs u npouecc OKUCIEHUs TIIIOKO3bl AK30TEPMHUUYECKUM WIIM dHAOTEpMUYeckuM? UYemy paBHa
CTaHJIapTHAs SHTAJBIIUS OKUCIEHUS TII0K03b1? Kakoe BpeMsi MyKunHa 10JKeH Oerath TpyCLoi, YTOObI
KOMIIEHCUPOBAaTh U3JIMILECTBA?

Ilpumep unousuodyanvnozo 3a0anus
TpeOyercst onpenenuTh CTAaHIAPTHYIO DHTAJBIUIO PEaKIMU HEUTpalU3allMi CHIIBHOM KHCIOTHI
CUJILHOM 1m1e7109bi0. YTO HEOOX0IMMO UMETH JIJIsl TPOBEACHUS ATOTO dKCIIEPUMEHTA?



a) C moMoIsr0 Kakoro mpuoopa MOKHO TPOBECTH 3TO H3MepeHue?
0) Kakue peakTuBbl JOKHBI OBITH B TabopaTopun?

B) Kakas crexisiHHas u3mepuTenbHas ocyaa A0JKHA ObITh B J1abopaTopuu?

r) KakoBa TO4HOCTH TepMOMETpa, ¢ MOMOIIBI0 KOTOporo Bel Oymere M3MepsTh TeMIeparypy
pacTtBOpoB?

1) To xaxoit popmyne Bl 6ynere paccuntbiBath AH pearipm?

8.2. OneHo4yHbIe cpeacTBA JIsl MPOBeAeHUs PYOe:KHOM aTTecTalNU
Ilpumepvt mecmoegwvix 3a0anuil 011 Konmpoaa 3nanui Kaxkue 3 cieayromumx coiei
MOJIBEPTalOTCs TUAPOIN3Y?

KNO;
Al2(S04)3 NaCl
FeCl,

CKOpOCTL p€aKu HE 3aBUCUT OT YBCIIMYCHUSA IUIOIIAANW IMOBECPXHOCTHU COIMMPHUKOCHOBCHUSA PEArCHTOB
IJIg CEPBI U KEJIC3a MCTAaHA U KUCJIOpOAa BOAOPOAa U KUCIOPOda

OUHKa 1 COJITHOM KHCJIOTHI

PaBnoBecue romorenHoi peakiuu 2CO + O2=2C0O2 + Q cMecTUTCS BJICBO MPH MOBBIIICHUN JaBICHUS
TEeMIEPaTyphl
coJiepKaHusl OJHOTO U3 PEareHTOB COJAEpKaHUs

pOayKTa

['eTeporeHHbIe peakiMy, B KOTOPHIX MOBBINICHHE AaBJICHHSI CMECTUT paBHOBECHE BIIPaABO (—)
Cw + 02=CO2

Cay + 2S(r) = CSa(y

CO2+ Cm)=2CO

CO2 + MgO(m) = MgCOsr

Ecimun AG <0, To

peaKknusg CaMOITPON3BOJIBHO MPOTEKACT B IIPAMOM HAIIPaBJICHHUN
CaMOTIPOHM3BOJIILHOE TIPOTEKAHUE MPOIIECCa B IPSMOM HAIPABICHUN HEBO3MOXKHO

pPeaKnug MOXKET MPOTEKATh KaK B IIPAMOM, TaK 1 B O6paTHOM HaIrpaBJICHUU CUCTEMA HAXOAUTCA

B COCTOAHHH PAaBHOBCCHUA

Ckopoctb romoreHHoi peakiuu Hz + 12 = 2HI nonmxkaercs B 9 pa3 npu yMEHbIIEHUH COJCPKAHUS
KaX/10I'0 peareHTa B ... pa3a

4 paza 8 pa3

3 paza



16 pa3

®opmyaty Ui pacueTa OCMOTHYECKOTO AABJICHUS MTPETIOKIII
Banat-T'obd

Mennenees

bytnepos

JlomoHOCOB

JUis MOBBIIIEHUS! CKOPOCTH HEKOTOPOH peakiuu B 64 pas3a (TemrepaTypHblid KO3QQHUIHUEHT paBeH 4)
HE00XO0JIMMO MOBBICUTh TEMIIEPATYypy Ha

10°C
20°C
30°C
40°C

[To xakoit popMyIie MOKHO pacCUYUTaTh MOJISIPHOCTh
pactBopa? CM=Mps/2 -V Cm=v/V ® = mps/Mp-pa ® =

mp.p./mp.B.

CKOJIBKO IpaMMOB PaCTBOPEHHOI'O BEIIECTBA COAEPKUTCA B SO T pacTBOpa ¢ MacCOBOM JI0JIEH BEIIECTBA
o =10%?

10r
20T
5r

CKoJIBKO MOJIEH pacTBOPEHHOTO BelecTBa coaepkutes B 1 1 0,1H. pactBopa?
0,2 mosns 1 MoNb
0,1 moip

0,01 moip

B pactBopax Kakux cosieit MeTuiopanx nmeet opanxeblil nBer? Na2S KCI
Ba(NO3), CH,COOK

Bydepusie pactBops! Ha pH
HE BIUSIOT yBeIHMYnBaOT pH
yMeHnbIarot pH

COXPAHAIOT IMOCTOAHHOC 3HAYCHUC pH

Paccuuraiite pH 0,1 M pactBopa ruspokcuia HaTpHusl
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PaCTBOpH, HMCIOIHEC OAMHAKOBOC OCMOTHYCCKOC JaBJICHUEC, HA3BIBAIOTCA

N30TOHUYCCKUMHU U30TEPMUICCKHUMU TMIIOTOHUYCCKUMHU THUIICPTOHNYCCKUMU

XUMUYECKHE DPEAKIMH, MPU TMPOTEKAHHH KOTOPBIX MPOUCXOAUT yMeHbIIeHHe sHepruu ['ubOca u
COBEpIIaeTCs padoTa, HA3BIBAKOTCS AK3EPTOHUUYECKUMH YHAOTEPMUIECKUMHU IK30TEPMUYECCKIMHU

KaTaJIUTU4YCCKUMU

PaCTBOpI/ITeJ'II/I, MPUCOCAUHAIOIINE ITPOTOHBI, HA3BIBAOTCA

AIIPOTOHHBIMHA ITPOTOT'CHHBIMHU HpOTO(bI/IJ'IBHBIMI/I aM(bI/IHPOTOHHBIC

[Iepeuuncnure pacTBOPUTENH, OTHOCSIIUECA K aTPOTOHHBIM

PaCTBOPUTEIISIM XJIOPOGOPM COJISTHAST KHCTIOTA THIPOKCHT HATPUS BOJIA

Brrancuts pactsopumocts CaCrO4 B HachleHHOM BogHOM pacTBope(Ks= 7,12104)
2,66°107

3,3¢10%

534107

3,8410%0
8.3. OneHo4HbIe cpeacTBA LISl NPOBECHUS KOHTPOJISI CAMOCTOATEIBHOH padoThI CTYACHTOB

Ipumepnaa memamuxa pegpepamos, MynbmumeOUuiHbIX nPe3eHmayuil
1. IInomOupoBOYHBIE MaTEPUATIBL.

2. CrutaBbl M MX MPUMEHEHHE B OPTOINEANYECKON CTOMATONOTUU. 3. XUMHUYCCKHMA
COCTaB dMaJld, 3yOHOU TKaHU, CIIFOHBI.

4.91eKTpOXUMUYECKHE (KOppO3HOHHBIE) MIPOLIECCHI B MOJIOCTH pTa  Kak
OCJIO’KHEHUS TUIOMOUPOBAHUS U POTE3UPOBAHUS.

5.Koppo3noHHast CTOHKOCTh KOHCTPYKIIMOHHBIX CTOMATOJIOTHYECKUX MAaTEPUAIIOB B ITOJIOCTH PTa.
6. XuMHYECKHE peaKIuH, JIeXKAIlie B OCHOBE 00pa30BaHMs KOCTHOU U 3yOHOU TKaHHU.

7. ®rop, ero cBoicTBa, BaxHeHme coequnenus. Kapuec u guyopos — sHaeMHUYECKHE
3a0oJeBaHusl, CBSI3aHHBIE C HEOCTATKOM U M30BITKOM (PTOpa B BOJIE U B MHIIIE.

8. TloBepXHOCTHEBIC SIBJICHHUS: aAre3usl, KOTe3usi, CMauuBaHUE, aJICOPOITHSI.

OueHOYHBII JUCT 3alUTHI pedpepaToB
HaumenoBaHue noka3zarejisi BoisiBJIeHHbBIE HEJO0CTATKH U KOJMYEeCTBO 0a/1JIOB
3aMeYaHud




I. KAYECTBO PE®EPATA

1.CooTBeTCTBHE COJICpKAHUS PAOOTHI 33aAHUIO 0,5
2.I'pamOTHOCTB U3T0XKEHUSA u 0,5
Ka4yecTBO 0(OpMIIEHHS PaOOTHI

3. CaMOCTOSATENFHOCTH BHITIOJTHEHHS PaOOTHI, 0,5

riyOnHa mpopabOTKU MaTepHaa, NCI0JIb30BaHHe

PEKOMEHIOBAaHHOW U CIIPAaBOYHOM JINTEPATYPbI

4. O60CHOBAHHOCTH U JJ0KA3aTEILHOCTEL BEIBOJIOB 0,5
OO0111as1 OIIEHKA 3a BBIIIOJHEHHE pedepara 2
[I. KAUECTBO PEOEPATA
1.CootBercTBHE CofiepkaHus pedepaTa CONCPIKAHHIO 0,5
paboThI
2. BeieneHne 0OCHOBHON MBICITH paOOTHI 0,5
3. KagecTBo M310:KCHUS MaTepraia 0,5
(OO6111ast OIIEHKA 32 JOKIIA 1,5
III. OTBETHI HA JOITOJIHUTEJIBHBIE BOITPOCHI 110 COOEPXXAHWIO PABOTHI
Bompoc 1 0,5
Bomnpoc 2 0,5
Bompoc 3 0,5
(OO0111ast OIleHKa 3a OTBETHI HA BOIPOCHI 1,5
N TOI'OBAA OLIEHKA 3A 3AILIUTY 5

KpnTeplm OLICHUBAHUA CTYACHTA 34 MOATOTOBKY NMPE3CHTAllMN

Kpurepun/ 4 3 2 1
0aJLIIBI (oGpa3uoBbIii 0TBeT) (3aKOHYEeHHBII, MOJTHBII (M3J10KeHHbI, (MHHUMAJILHBII
OTBET) PACKPBITHIH 0TBET) oTBeT)
Conepxanne | Yetko copmymupoBana | ChopmymrpoBaHa 1eib Cdopmymuposana iems 1 | He copmynuposana
MpE3CHTANH | 11eJIb U pacCKpbITa TEMa M TEMa HCCJIEJOBaHUS. TEeMa HUCCICIOBaHMA. eJIb U TeEMa
uccienoBanus. B YacTUuHO U3MI0KEHA CogepxaHue MOJHOCTBIO HCCIIeI0BaAHUS.
KpaTkoi opme nana nHpopmanus 1o Teme HE PacKpbITO. [IpoGnema He
MOJTHASE MHPOPMAIIUS [0 | UCCIICAOBAHMS U TaH Hudopmanus mo Teme peuieHa.
TeMe UCCIIEeIOBaHUS U OTBET Ha MPOOIEMHBII HCCIIeIOBAaHUs HETOYHA.
JlaH OTBET Ha BOIpoc. J{aHbI CCHUIKH [Ipobnema 1o KoHIIA HE
pOOIEMHBIN BOTIPOC. Ha UCIIOJb3yEMBbIC pemreHa. He maHbl ccpuikm
JlaHbI cCHUTKH HA pecypcHl. Ha UCIIOJIb3yEeMBbIe
HCTIONIB3YEMBIE PECYPCHI. pecypcHl.
Husaiin Co0bmnromaeTcst eIHBIH Cobmrogaercst e TUHBIH He cobmomaercs emunbiii | He cobmomaercs
NPEe3CHTALMH | CTUIIb O(OPMIIEHHSL. CTHIIb O(OPMIICHHS. CTHJIb odopmiieHHs1. | CTHIb OOPMIICHUSL.
[pesenranus kpacounasd | Craiimsl MIPOCTHI B Craigst MIPOCTHI B Crnaiigpl IpoCTHl B

W MHTEpecHasl.
Hcnonb3yrorcst 3 QeKTh
aHMMAITIH, (OH,
¢dororpadpuu. B
IpEe3eHTALU
NPHCYTCTBYIOT aBTOPCKUE
HaXOJIKH.

IIOHUMAaHUHU.
HcnonwsyroTcs
HEKOTOpBIE dPPEKTH 1

¢oH.

noHUMaHuH. DPGeKTs 1
(OH HE HUCIIOIB3YETCSL.

INOHUMAaHUH.




IIpencrasie
HIe

TNpe3€HTalnnu

ABTOp XOpOIIIO BlIajiceT
MaTepHuagoM 0 TeMe
UCCIICIOBaHMUSI.
Hcnonb3yer Hay4HYyO
TEPMUHOJIOTHIO.
Ob6nanaeT HaBBIKAMU

OpaToOpPCKOro UCKYCCTBA.

ITonHO M TOYHO

ABTOp BiazieeT
MaTepHalioM IO TeMe
HCCIICIOBAHUS, HO HE
CMOT 3aMHTEPECOBATH
ayUTOPHIO.
Henocrtarouno

LUTHPYETCS JTUTEpaTypa.

ABTOD He moKaza
KOMIIETEHTHOCTH B
MIpeICTaBIICHUN
MPEe3eHTAIHH.
Hcnonp3oBaHHbIe (HaKThI
HE BBI3BIBAIOT JIOBEPHS.
Henocrarouno
LHUTHPYETCS JTIUTEPATypa.

[pencraBnsemast
nHpopmanus
JIOTHYECKH HE
cBsa3ana. He
UCTIOIb30BaHbI
npoQeCcCHOHATBHBIC
TEPMHHBIL.

IIUTUPYETCS
UCTIONIb30BaHHAs
JIUTEepaTypa

Ilpumep oomawinezo 3a0anun

Bapuant 0

YkazaHHbIE HUKE COJIM TIPEJICTaBUTh B BUJIE KOMILJIEKCHBIX coenunenuii: a) 2KI-Hglz, 0)

4KCN:Fe(CN)2. YkaxxuTe 3apsi/] KOMILICKCOOOpa30BaTelis M UX KOOPAMHAIIMOHHBIC YUCIIA.

Hanmcate  KOOpAMHALMOHHBIE (HOPMYIIBI CJIENYIOINUX KOMIUIEKCHBIX COCIVHEHUM:

rekcarimanoxpomar  (I1l)  warpus, Opomux  rexkcaammunkobOamnsta  (I11),

HUTpaT

ANAaKBAaTCTPpaaMMUHHHKCIIA (II), JAUXJTOPTCTPALUAHOIVIATUHAT KaJIUd, JUIMTHUAHOKYIIPOAT JIMTHA.

Bapuant 0 OKHUCIIUTENIHHO-

MeTonoM S3IeKTpOHHOTO OanaHca momdoepuTe  KOX(PQPHUIMEHTH B CXEMaxX BOCCTAHOBUTEIBHBIX

peaKIui:

KoMnOg4 + HO — KMnO 4 + MnO» + KOH
Na,SO3 + KMnO4 + KOH — Na 2S04 + KoMnOg4 + H,O FeClz + H,S —
FeCl 2+ S + HCI

FeSO4 + KoCr,07 + HaSOs4 — Fep(S0a4) + Cr(SO4) + H20 PbO>
+HCI — PbCI 2+ Clz + H,0O

8.4. OueHouHbIE cpeACTBA AJs1 MPOBEIEHUA IPOMEKYTOYHOM aTTeCTAlNu

dopma MPOMEKYTOYHOW aTTECTAIMH MO TUCIHIUINHE «XHUMHSD» - YCTHBIN dK3aMeH (coOeceroBaHne 10
ounetam). buneT st yCTHOTO SK3aMeHa COCTOHMT M3 TPEeX BOIPOCOB: BOMPOC 1 — TEOpeTHUEeCKUH, BOMpoC 2 —

yIpakHeHHe, BOIIPOC 3 — pacyeTHas 3ajaqa.

Hepeuenb eonpocoe 015 IK3AMEHA NO XUMUU



Teopemuueckuti gonpoc (6onpoc 1)

1. OcHOBHBIE IOHATHSA XUMHYECKON TEpMOJMHAMUKU. BHYTpeHHsIs 3Heprusi, paboTa, TEIIoTa, CBsI3b
MEXy HUMH.

2. 1 naugaino TCPMOAUHAMHKHU: OIPCACICHUC, MATCMATUUCCKOC BBIPAKCHUC [JId H30JUPOBAHHBIX,
3aKPBITBIX U OTKPBITBIX CUCTCM. 9HTaJ'IBHI/I$I, MAaTCMAaTUYCCKOC BbIPAKCHUC. bronorundyeckoe 3nauenue 1
Haydajla TCpMOJUHAMUKHU.

3. CranmaptHas »SHTalblug 00pa3oBaHUS U CropaHusi BemiecTBa. 3akoH ['ecca: QopmynupoBka,
MaTeMaTuyeckoe BeipakeHue. CrneactBus u3 3akoHa ['ecca. 3HaueHue Jyisi TEpMOXUMUYECKUX PACUETOB.
4. Bropoe Hauano TepMoauHamMuku. OOpaTuMble U HEOOpaTHMbIE B TEPMOJMHAMUYECKOM CMBICIIE
MPOLECCHl. DHTPONUS KaK KPUTEpUH BO3MOKHOCTH IPOTEKAHUS CAaMOIIPOU3BOJIBHBIX IPOLIECCOB.
[ToBo3pacTHast AMHAMUKA U3MEHEHHUS SHTPOITUU OpraHU3Ma.

5. I 3akoH TepMOAMHAMMKH: CYIIHOCTh, (OPMYIUPOBKA, MaTeMaTHUECKOE BBIPpAKEHUE IS
M30JIMPOBAHHBIX cucTeM. JHeprus ['mb0ca kak 0000IIeHHAas TepMOAMHAMHYECKas (QyHKIHS, ee
MPUMEHEHUE Uil MPOTHO3UPOBAHUS BO3MOKHOCTH M TpeJesia CaMOIPOU3BOJIILHOTO MPOTEKAHUS
IPOLIECCOB, POJIb SHTAIBIUIHOIO U SHTPOIIUUHOTO (PAKTOPOB.

6. OcoOEeHHOCTH KMBBIX OPTraHU3MOB KaK OTKPBITHIX cucteM. Teopema U. Ilpurokuna, moaaepxanue
COCTOSIHUS] TOMEOCTA3a.

7. OcobeHHOCTH OMOXMMHUYECKMX IpPOLIECCOB B OpraHu3Me: 3aKOH aJanTalud, [PUHIUI
HHEPTEeTUYECKOTO COTPSHKEHUS, MHOTOCTaIMHHOCTh, 00PaTUMOCTb.

8. Kiaccudukanum peaxnuii, npumeHstonmecss B KUHeTHKEe. OCOOEHHOCTH KHHETHUKH CIIOKHBIX
peakuuii. [loHsATHE O MONEKYISAPHOCTH U nOpsiaKe peakuuu. [Ipumepsl. buonoruyeckas pois.

9. CKOpOCTh peakKInu, CPEIHSISI CKOPOCTh PEAKIINH B HHTEpBaje, HCTUHHAS CKOPOCTh PEaKINH.
Kunernueckue kpubie. @akToOpbl, BIUSIOMINE HA CKOPOCTh TOMOT€HHBIX M I€TEPOTrE€HHBIX PEaKLIAM.

10. 3akoH AEHCTBYIOIMX MAacc, KHHETUYECKUE YPAaBHEHUS peakuui, GU3ndecKuil cMbICT KOHCTaHThI
CKOPOCTH peakuuu. Hanummure KuHeTHYeCKne ypaBHEHUS AJIs1 PEaKLIAN:

2)2CO(r)+02(r) — 2CO2(r); 6) H2(r)+S(TB.) — H2S(TB.)

11. Teopuss aKTUBHBIX coylapeHuil. OHepreruyeckuii npodwib peakuuu. Ilpupoma sHeprum
aktuBanuu. llepexonHoe cocrosiHueE. 12. BnusHue TemmepaTypbl Ha CKOPOCTb peakiuH,
ocoOeHHOCTH [uId OMoxuMudeckux mnpoueccoB. IIpaBuno Baut-T'odda. DHeprus axtusanmm, ee
3Ha4yeHue, (aKTOpbl, BIUAIOIIME HA BEIUYMHY SHEPrUM aKTUBAIMM, HMCTOYHMKH aKTUBALUU
pearupymoomux 4YacTull. YpaBHEHHE AppeHHyca, 3HAYeHHE [UIl XapaKTEPUCTUKH CKOPOCTHU
IIPOTEKaHUSA XUMUYECKUX PEaKLIU.

13. Karanus, katanu3aTopsl, ”HTHOUTOPHI, OOIITHE MPUHITUTIBI KaTaIH3a:
-CyTh MEXaHHU3Ma TOMOTEHHOT'0 KaTajiu3a, IPUMEpHI;

- SHEPreTUYECKHU MPOQUIIb KATATUTUYECKON PEaKIUu;

-0COOEHHOCTH MEXaHH3Ma I'eTEPOTCHHOTO KaTalln3a, IPUMEPHI.

14, ®epmentaTtuBHBIA KaTtamn3. OCOOEHHOCTH KaTaJIUTHYECKOW aKTUBHOCTU (pepMeHTOB. DaKTOPHI,
BITUSIIOIIME HA CKOPOCTh ()EPMEHTATUBHOU PEAKITUH.

15. 3aBHCHMOCTH CKOpPOCTH (PEpMEHTATHUBHOM peakluud OT KOHLEHTpauuu cyOcTpara. YpaBHEHHE
Muxasnuca — MeHTEH, ero aHalnu3 U 3Ha4eHUe JUIsl KUHETHKH (PepMEHTATHBHBIX PEAKLIU.

16. Xumudeckoe paBHOBecue W ero cMmernienue, npuHimn Jle—Illatense u ero aHajgor B Mpupoae —
MPUHIMUI aJAaNITUBHBIX MEPECTPOEK.



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

3aKkoH ACUCTBYIOIIUX Macc JUIsi oOpaTUMBIX mporeccoB. KoHCTaHTa XMMHYECKOTO PaBHOBECHS,
CrocoObl €€ BBIpaKeHHs, (AKTOPHI, BJIMSIONIME HAa €€ BEIMYHMHY, CBS3b CDG, 3HAYCHHUE ISt
XapaKTEePUCTUKH 0OpaTUMBIX MPOIECCOB.

KonnuratusHble cBoiicTBa pacTBOpoB. 3akoHbl Payns. Ilonstue o kpuo- u >0yTHOMETpUH, UX
IPUMEHEHHUE B MEIMKO-OMOIOIMYECKUX MCCIIEIOBAHUSAX.

KonnuratuBHbIe CBOMCTBA PacTBOPOB SJEKTPOIUTOB U HEIIEKTPOIHUTOB: sBIeHUs auddysum,
ocmoca. OcMoTrdeckoe aaBiieHne, 3akoH Bant-I'odda. M3oronnyeckuii koapduimenr.

3HaueHHEe ocMoca JJISL JKUBBIX OpPTaHU3MOB. 3K3OOCMOC, 9HAO00CMOC, U300CMHUA. OcMoTHYeCcKOoe
JaBJICHUEC KPOBH. I/ISO-, TAIecp-, rTMNOTOHUYCCKUE PACTBOPLI, IPUMCHCHUC B MCIUIIUHC. IlousTue
00 «OCMOTHYECKOM IIIOKE» U «OCMOTHYECKOM KOH(l)JII/IKTe».

DNeMEeHThl TEOPUH PACTBOPOB AEKTPOIUTOB. CuibHBIE U clladble AJIEKTPOJIUTHL. KOHCTaHTHI
MOHM3aLUMU cnaboro siekTpoiauTa MaremaTHuyeckas CBS3b MEXKAY KOHCTAaHTOM M CTENEHBIO
MOHM3aIUH (BBIBOA U (hOPMYJIMPOBKA 3aKOHA pa3BeneHuss OCTBANbIA).

DJeMeHTBl TEOpUH PacTBOPOB CHUJIBHBIX 3JieKTposnuToB JleGas- Xriokkens. VMoHHas cuna, ee
MaTteMaTtnueckoe BoipaxkeHue. [lonarue 06 aktuBHOCTH. KO3 duImeHnT ak THBHOCTH.

OcHOBHBIE TIOJIOKEHUSI TEOPUH KUCIOT U ocHOBaHU bpencrena- Jloypu. Koncranrta kucinoTHocT!
U OCHOBHOCTH.

HNonnoe npowusseneHue BOAbl. BoAOpoaHBIN IOKa3aTenb Cpeabl pacTBOpPOB. MaremaTudeckoe
BbIpakeHue pH, ero 3HaueHue B KUCIOM, IETOYHOM, HEUTPAIIBHOW cpenax. buonornueckas poib
BOJOPOJAHOIO IMOKa3aTesl.

OcCHOBHBIE TIOJIOKEHUSI TEOPUHU KUCIOT M OcHOBaHMM JIptonca. IToHATHE O JKECTKHX M MSITKHX
KHCJIOTaxX 1 ocHOBaHUsX (Teopus KMKO).

[Iporonutnyeckue peaknuu. TUOBI MPOTOJUTUYECKUX pEAKIUM (HEUTpanu3aluu, TUAPOJIN3a,
noHu3amun). [Ipumepsl.

bydepusie cuctemsl, OydepHble pacTBOpbl, ux cocraB. Knaccupukamus OydepHbIX cuCTEM.
Mexanusm neiictBus Oy(hepHBIX CUCTEM.

KonnuectBennsie xapakrepuctuku OydepHbix cucteM. Daktopsl, Biusiomme Ha OydepHyIo
emkocTh. Pacnpenenenue OydepHBIX CHUCTEM B IIEITbHONW KPOBH U CBHIBOPOTKE MO OydepHOi
€MKOCTH.

Pacuer pH nporonutnyeckux cucreM. BeiBoj ypasuenust ['enniepcona- ['accennbaxa u ero anamms.
3oHa OyhepHOro necTBUS.

Bydepnsie cucremsl kpoBu: rufpokapOoHaTHas OydepHas cuctema. CocTaB, MEXaHU3M JIEUCTBUS,
OuosIornyeckKas poJib.

Bydepusie cuctembl kpoBu: ¢ocdartnas OydepHas cucrema. CocraB, MEXaHH3M JICHCTBUS,
OuosIornyecKas poib.

Bydepnsie cucremsr kpoBu: remoriioonHoBas OydepHas cucrtema. CoctaB, MEXaHU3M JICHCTBUS,
Ouosiornyeckas poJib.

Bydepubie cucremsl kpoBH: mporenHoBas OydepHas cuctema. CocTaB, MEXaHU3M JEHCTBUS,
Ouonoruyeckast pob.

[loHsiTHE O KHUCIOTHO-OCHOBHOM COCTOSIHUM Opranu3ma. Auuao3. Ankanos. Illenounoit peseps
kpoBH. [[pumMeHeHne peakiuy HelTpanu3anuu B papmMakoTepaniu.



35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

['ereporenHsle peakuuu B pacTBOpax 3jeKTponauToB. KoHcranTa pactBopuMocTu. COOTHOIIEHHE
MeX1y BeanunHOM Ks M npousBeneHHEM MOJSPHBIX KOHIIEHTpAllMii MOHOB B HACBILICHHOM,
HEHACBIIIIEHHOM U MEePECHIIIEHHOM PacTBOPE.

VYcnoBus cyliecTBOBaHUS T€TEPOreHHBIX paBHOBECHI. B3anMOCBs3b MEXKAYy pacTBOPUMOCTHIO (S)
1 KOHCTaHTOH pacTBopuMocTH (Ks). YcinoBust 06pazoBaHusi U pacCTBOPEHHUS OCAJIKOB, JOCTHKECHUE
MOJTHOTHI OCAKJICHHUSI MOHOB U3 HACBIIEHHBIX PACTBOPOB TPYIHOPACTBOPUMOTO AJIEKTPOIUTA.

I'ereporennsle mpomeccsl W paBHOBECHs B opranmsme. Peakuuu, nexamue B OCHOBE
HEOPTraHUYECKOTO BEIIECTBA KOCTHOM M 3yOHOW TKaHH; MEXaHU3M (PyHKIIMOHUPOBAHUS KaIbLIUN -
docdarnoro Oydepa.

M3onupoBaHHble M COBMEILEHHBIE KOHKYPUPYIOIIME TeTepOoreHHble Tpouecchl. [Ipumepbl
KOHKYPEHLIUM 3a OOIIMHA aHMOH U OOmMii KaTuoH. SIBneHue wmzomopdusma. buonorunyeckoe
3HaueHue. Peakiuu, nexaniyue B OCHOBE 00pa30BaHUS MATOJIOTHIECKUX KOHKPEMEHTOB.

KommiekcHble coeMHEHMS, UX CTPOEHUE HAa OCHOBE KOOpAMHALIMOHHOW Teopuu A. BepHepa.
KaTnonHble, aHHOHHBIE, HEUTpaJIbHBIE KOMILJIEKChl. HOMEHKIIaTypa, mpuMepsl.

Peaknuun 3amemenuss nurannoB. KoHcCTaHTa HECTOMKOCTH KOMIUIEKCHOTO HMOHA, KOHCTAaHTa
YCTONYUBOCTH.

KonkypeHuus 3a auraHa WM 3a KOMIUIEKCOOOpa3oBaTelb: W30JIMPOBAHHOE U COBMEIEHHOE
paBHOBECHS 3aMEILEHUs JUTraHaoB. lIpuMepbl KOHKYypHpYHIOIIMX IPOLECCOB, MPUBOAALIMX K
pa3pyLIEHUIO KOMIUIEKCHOTO COEMHEHHS.

[IpencraBieHus 0 CTPOCHUH METALIODEPMEHTOB M JPYTHX OMOKOMIUICKCHBIX COCTUHEHUH.
OU3NKOXUMHYECKHE TPUHIIUIIBI TPAHCTIOPTA KUCIIOPOia TeMOTIIOOMHOM.

Mertajuto-nuraiHblii TOMEOCTa3 U MPUYKHBI €ro HapyleHusa. MeXaHu3M TOKCUYECKOTO JEHCTBUSA
TSDKEIBIX METAJUIOB Ha OCHOBE TEOPUHU JKECTKUX M MATKUX KHUCIOT W ocHoBaHuii (JKMKO).
TepMoauHaMuyecKne MPUHLNIBI XEJIaTOTEPAITIH.

MexaHu3M BOZHUKHOBEHUS JIEKTPOIHOIO MOTEHIMAana. Y paBHeHue HepHera, ero ananus.
CrangapTHBIN J1EKTPOAHBIN OTEHIUAL.

OKHCIIUTENEHO-BOCCTAHOBUTEIBHBIE (PEIOKC) pEaKIMu U PEeIOKC- CHUCTEMBbl. MexaHu3m
BO3HUKHOBEHHUsI pefloKc-noTeHnuana. YpaBHeHuss Hepucra-Ilerepca, ero ananu3. CtangapTHbIN
OKHCJIUTEIbHO —BOCCTAHOBUTENbHBIN (peloKc-) noTeHuunan. CpaBHUTENbHAS CUJIa OKUCIUTENCH U
BoccraHoBuTeliel. [I[poruo3nupoBanue HampaBiIEHUs PEJOKC- MPOLECCOB.

OU3NKO-XUMUYECKUE TMPUHLHUIB TPAHCIOPTAa 3JIEKTPOHOB B 3JIEKTPOHOTPAHCIOPTHOW LIEMHU
MUTOXOHApHH. OO1IMe MpeaCTaBIeHNs 0 MEXaHU3Me JIeHCTBUS peloKc-0y(hepHBIX CUCTEM.

Tokcuueckoe aelcTBUE OKUCIUTENEH (HUTPAThl, HUTPUTHI, OKCHABI a30Ta). OOe3BpeKUBaHME
KHCJIOpO/a, TMEpOKCcHIa BOJOPOAAa U CYNEpoKcHA-uoHa. [IpuMeHeHue pemokc-peakuuil ams
JETOKCUKALIMH.

AncopOLMOHHBIE PABHOBECHSI M IIPOLIECCHI HA ITOABUKHBIX I'paHHLax pasjena ¢as. [loBepxHocTHas
sHeprusi [ub0Oca W TMOBEPXHOCTHOE HATSKEHME. MeXaHu3M BO3HUKHOBEHHS CBOOOJIHOM
MOBEPXHOCTHOM 3Heprun I'mb60ca Ha rpanule paszaena §as xunkoctb-ra3. CopOuus u ee BUABIL.

AncopOuus Ha TIOJIBHXKHOM MOBEpXHOCTH pazaena da3. Ypasuenue ['u60ca. M3orepma ancopoumu
I'mG6ca. IloBepXHOCTHAsi aKTUBHOCTb, TOJOXHTEIbHAas M OTpHUIaTenbHas ancopOius.  50.
HOBerHOCTHO'aKTI/IBHBIe, MMOBEPXHOCTHO-UHAKTUBHBIC U MOBCPXHOCTHO-HCAKTHUBHBLIC BCIICCTBA.



N3meHeHne MOBEPXHOCTHON aKTUBHOCTH B TOMOJIOTHYECKHX psifax (mpaswio Tpayoe). M3orepma
agcopOruu. OpueHTaIys MOJIEKYJ B TOBEPXHOCTHOM CJIO€ M CTPYKTypa OnomemMOpaH.

51. ApncopOuus ra3oB Ha TBEPABIX TeNax, (paKToOpbl, BIUSAIONIME HA 3TOT mpouecc. Teopus Jlenrmiopa.
VYpasuenune Jlenrmiopa. M3otepma ancopOruu Jlenrmropa.

52. Ancopbuus u3 pacTBOpPOB Ha TBEpJIbIX ajcopOeHTax. MomnekynspHas ancopOuus. [IpaBuio
BBIPAaBHMBAHMS IMOJSIPHOCTEH. 3HAUCHME aJCOPOLMOHHBIX MPOLECCOB Ul KHU3HEACATEIHLHOCTH.
OU3NKO-XMMUYECKHE OCHOBHI aICOPOIIMOHHON Tepanuu, reMOcopOLny.

53. Honnas agcopOmus, ¢hakropsl Ha Hee Bhustomue. [IpaBuino [lanera-®asHca, THOTPOITHBIC PSIBI.
[IpuMeHeHne B METULIUHE.

54. ucnepcusbie cuctembl. Kinaccuduxanus nucnepcubsix cucreM [Ipupoia KoIIouIHOTo COCTOSHUS.

55. Meronpl MOJNy4eHUS W OYHUCTKH KOJUIOUTHBIX pacTBOpoB. DU3MKO-XMMHUYECKHE MNPUHIUIIBI
(YHKIMOHHPOBAHUS NCKYCCTBEHHOM MOYKH.

56. MoseKyIsipHO-KHHETHYECKHE M ONITUYECKHE CBOMCTBA KOJIOWIHO-AUCIEPCHBIX CUCTeM. DPPEeKT
@apanesa-Tunnans. Ypasuenue Panes, ero ananms.

57.31€eKTPOKNHETHIECKHE CBOWCTBA: AJIEKTPOGOpE3 U AIEKTPOOCMOC; TOTCHIIMAT TCUSHUS U TOTCHIIHAT
cenuMeHTaluu. buonornyeckoe 3HaueHue.

58. Crpoenue Muneisl 1InopooHoro 305s. CTpoeHne ABOHHOTO 3JIEKTPUYECKOT0 cos. Mexda3Hbli 1
3JIEKTPOKUHETHYECKHUI MOTEHIINAIIbI KOJIJIOUAHBIX YaCTHL], 3aBUCUMOCTb OT Pa3IMYHbIX (DAaKTOPOB.

[TonsiTHE 00 3NIEKTPOKMHETUYECKOM MOTEHIIMANE KaK 0 (PaKTOpe yCTOWYMBOCTH.
59. YcroituuBocTh JucnepcHbIX cucteM. CelMMEHTAllMOHHAs W arperaTiBHas W YCTOWYHMBOCTD
nno30iel. GakTopsl, BIUAIOIINE HA YCTOMYUBOCTD JINO30JICH.

60. Koarymsmus. Ilopor koarymsimuu u ero ompenenenue, mnpasuio lllymeune-I'apmu, siBieHue
npuBblKaHus. B3ammHas koarymsinus. Koarymsanus cMmecsiMM  3JIEeKTpOJIUTOB. buosormyeckoe
3Ha4YeHHe Koaryasauuu. KomonaHas 3amumra v enTu3anus.

61. MexaHu3M U KHHETHKA BHCKTpOHHTHOﬁ KOoaryJidnuu. HeﬁTpaHHBaHHOHHaH U KOHIOCHTpauOHHAast
KoaryJjsnus.

62. BeicokomonekynspHsie BemectBa (BMB). Knaccugukanus. Ctpykrypa. @opmMa MakpoMOJIEKyJ U
TUIIBI CBsI3ei MKy HUMU. [ mOKocTh MakpoMonekyl. buonoruueckas poins BMC.

[Ipumenenne BMC B menuuuHckoil mpaktuke. 63. CXOJICTBO M pa3iinyue pacTBOPOB
BMC ¢ uCTHHHBIMU U KOJUIOUTHBIMH PacTBOPaMHU.

Mexanusm HaOyxanusi U pactBopeHus BMC. 3aBucuMOCTH BENMYMHBI HAOyXaHUS OT Pa3IMYHBIX
¢axTopoB. buonoruyueckas poib HaOyXaHUsI.

64. AHoManbHas BA3KOCTh pacTBopoB BMC. Ypasuenue llItaymuarepa. BS3KocTh KpOBH U APYTHX
OMO0JIOrNYecKUX KXUAKoCTe. 65. benku kak nonmuamdonutsl. M3oanextpudeckas Touka (M9T),
METO/IbI €€ OIIPENECICHUS.

KI/ICJ’IOTHOOCHOBHHC, OKHCIINTCIBPHO-BOCCTAaHOBHUTCIIBHBIC, KOMHJ’ICKCOO6pa3y10HII/Ie
1 NOBCPXHOCTHBIC CBOMCTBA OCJIKOB.

66. OcMOTHYECKOE TaBJICHUE PACTBOPOB OMOMONMMEpPOB. YpaBHeHue ['amepa. OHKOTHUYECKOE
JABJICHUE TIJIa3Mbl U CBIBOPOTKU KPOBH, €r0 Orojorudeckas poib. 67. MemOpaHHOe paBHOBecHE

Jonnana. buonorudeckas poib



68. YcroitunBocTh pacTBOpoB  OMOIIOIMMEPOB. BricanuBanue OMoTNOIMMEPOB
u3 pactBopa. KoanepBanuss u ee ponb B OMOJIOTMYECKHUX CHUCTEMax. 3acTyJHEBaHUE
pactBopoB BMC. CgoiicTBa CTyIHEW: CHHEpE3UC U TUKCOTpomnus. [Ipumepsl.

69. HeopraHqucxne KHCJIOTBI, OCHOBAHUs, COJIK, IOBCACHUC B paCTBOPC, y4aCTUC B OMOXMMUYECKUX
mpouneccax.

70. Oprannueckre CUPTHI, albACTUIbI, KETOHBI, KApOOHOBBIE KHCIOTHI, CIIOKHBIE A(UPHI — CBOWCTBA
buznyecKkue 1 XUMUYECKHE, y4acTHEe B OMOXHMUYECKUX MPOIIECCaX.

71.yl"J'IeBOI[LI. CsoiicTBa (I)I/I3I/I‘-IGCKI/I€ U XUMHUYCCKHUC, YHaCTUC B OHMOXUMUYECKUX mponeccax.

72. AMHHBI, aMMHOKHUCIIOTBI — CBOMCTBAa (PM3MYECKHE M XHMHYECKHE, Y4acTHE B OMOXUMHUYECKHX
npoueccax.

Ynpasicnenue (sonpoc 2)

1. Ompenenurte 3apsi/i BHYTpEHHEW KOOPAMHAIMOHHOMN cepbl U cocTaBbTe (OPMYIIBI JBYX BEILECTB, B
KOTOpBIE€ OHA BXOAUT. OnpeaennTe KOOpAUHALNOHHOE YHCIIO0 KOMIUIEKCO0Opa30BaTes:

1. [Co**(NH3)6]; [C0%*(NH3)2(NO2)4];
2. [Ni**(H20)4Cl5]; [Pt**Cle];

3. [Zn?* (OH) 4]; [Fe?* (CN)s];

4. [Sb*>* (OH)]; [Co*Fg];

5. [Co®* (NH3)sBr]; [Pt*Bra];

6. [Fe* Fe]; [Au®*Cly];

7. [Co®* (NH3)sSO4]; [Co**(NO2)e];
8. [Pt (NH3)4Cl].

2. Hanucath ~ KOOpAMHAIMOHHBIE  (OPMYINBI  CIHEAYIOIIUX  KOMIUJIEKCHBIX  COCIUHEHUI:
reKcalmaHoXxpoMar (I11) HaTpus, opomu reKkcaaMMHHKOOIbTa (I10D), HUTpaT
nuakBareTpaaMMuHHukens (1), quxnoprerpanuaHomnyiaTuHaT Kajuus, AMIHAHOKYIpOaT JUTHSL.

3. Meronom 3JEKTPOHHOTO OanaHca nondepute  KO3(PGUIUEHTHI B
CXeMax OKUCITUTEILHOBOCCTAHOBUTEIIBHBIX PEAKITUI:
KoMnO4 + H2,O — KMnO4 + MnO2 + KOH
Na;SOz + KMnO4 + KOH — Na S04 + KoMnOg4 + H20
FeCls + H2S — FeCl> + S + HCI
FeSO4 + KoCr207 + HaSO4 — Fep(SO4) + Cra(SO4) + H20 PhO;
+ HCI — PbCI; + Clz + H20
4 Hanumute ¢hopMyJsIbl MULIEIUT M YKOKUTE UX CTPOCHHUE:
e AgBr B pactBope KBr;
* BaCOs B pactBope (NH4)2COs3;
* CaCOs B pactBope CaCly;
*  Cuz[Fe(CN)s] B pactBope Ka[Fe(CN)g].
5.CocraBeTe popmyny muneiibl 308 AgCl, momydeHHOW Mpu B3aMMOJCHCTBUHM PaBHBIX OOHEMOB

0,01M pactBopa AgNO3 u 0,05 M pactBopa NaCl. Ykaxkure, kakoit HOH OyeT OKa3bIBaTh HAUOOJIbIIIEE
KOaryJmpyolee AecTBUE B JAHHOM 30JI€.



6.CoctaBbTe (OPMYITy MHUIIEIIIBI 307151, TOJYYEHHOT'O B PE3yJIbTaTe peakiuyu oOMeHa IpH ciauBaHuu 14
w1 0,007 mone/n pactBopa ZnSO4 u 6 mn 0,004 mons/n pactBopa NaOH.

Pacuemnuie 3a0auu (6onpoc 3) 1. PactBop ¢deHONA MpOTEKAET Yepe3 KaMUUISIPHBIA BUCKO3UMETD 3a 3
MUH. 9 c., a Boma — 3a 26 c. [ImotHocTh pactBopa 1, 071 /M1, iotHOCT Bosbl 0,998 1/MI1, BS3KOCTH
BozbI Tipu 20°C 1,005 cIl. Beruucauts BA3kocTh pacTBopa herosa mpu 20°C 2. 3o1p Kkpaxmana
MPOTEKAET Yyepe3 KanUISIpHbIMN BUCKO3UMETp 3a 1 MuH. 32 c., a Boga —3a 27 ¢. [ImotHocTs 30118 1, 051

/M1, TNIOTHOCTH BOIbI 0,998 1/Mmut, BsizkocTh BojibI Tipu 20°C 1,005 cIl. BEIYucIuTh BSA3KOCTH 3014,

3. OO0pa3zer] CHHTETHYECKOT0 KayuyKa Maccoi 17,56 T BeliepxKaii B TeueHHe 24 4acoB B TOJIyOJI€ IPU
25°C. Tlocne BbIAEPKKU B pacTBOPUTENE €ro Macca crajia paBHOH 53,92 r. BrpluucIuTh cTeneHb
HaOyxaHUs KaydyKa.

4. Ilpu uccnenoBaHuu cTeneHn HaOyXaHMs JKelNaTHHA B BOJE ¢ oMol npudopa JII'Y nomydensl
CIIEYIOIME JIaHHBIE: Macca UCXOAHOro jkenatuHa paBHa 0,215 r, a oTcueT ypoBHEH BOJBI B
npubope JII'Y 1o u nocne Habyxanus cocrapiusier 5,4 M u 4, 6 Mi1. BeIuMcnuTh creneHb HabyxaHus
KeJIaTUHA 110 Macce.

5. OO0pa3zer] CHHTETHUYECKOTO Kaydyka Maccoil 7,53 T BblAepkanu B TedeHue 12 yacoB B OeH30I1€ MpH
25°C. Tlocne BBIIEPKKH B PaCTBOPHUTEIIC €ro Macca cTaia paBHou 23,15 r. BerUHCIUTE CTEeHb
HaOyXaHMs KaydyKa.

6. TerutoTs! pacTBopeHus 1 MOJIb HATPUS U | MOJIb OKCHJIa HATPHS B BOJIC TIPU CTAHIAPTHBIX YCIIOBUIX
paBHBI cooTBeTCTBEHHO — 183,79 x/[x/Moib 1 — 237,94 x/[»/Monb. Termnora oOpa3oBaHUs BOABI
MPU CTAHJAPTHBIX YCIOBUAX paBHa  — 285,84 k/[»/MoJb. BBIEI/ICJ'II/ITB CTaHJIAPTHYIO TEIUIOTY

OlgpaSOBaHI/IH OKCHJ1a HaTpus Ipu mocTostHHOM naBieHun ( Hgp) 1 moctossHHOM 00BeMe ( Uoodp).
PaccunTarhs 3HTaNBIHIO THApATAIUH Cyib(daTa HATPUS, €CITH MU3BECTHO, YTO DHTAIBIINS PACTBOPECHHUSI
6e3BoaHol comu Na2SOyr) paBHa — 2,3 kJ[>K/MONb, a PHTANBIUA PACTBOPEHUS KPUCTAIIOTHApATa
Na2S0a4 - 10H20(r) paBuat 78,6 kJ[x/Mob.

7. BpraucauTh TermmoBoil 3G (EKT peakiuu Mpu MOCTOSHHOM JIaBJICHUU (DH") U TIPU TTOCTOSTHHOM
o0Beme (DU") MPU CTAHJAPTHBIX YCIOBUSX, HCIONB3YS CIEIYIOIIMEe TEPMOINHAMUYECKHE
BEJTUYHHBI:

CH20H — CH20H (9 — CH3COH ) + H20 (x

OH ., kJx/Momb —1192,86 —1192,44 0

8. BBIMHCIHTH TEIUTOBOM d((EKT PeaKIy mpH MOCTOSHHOM maBiern (HH°) i mpu mocTosHHOM
o0beme (E{JO), MU3MEHEHUE SHTPONUHU (%0) u sHeprun ['m66ca (DG") IIPY CTaHJAPTHBIX YCIOBUSIX,
UCTIOJB3YSI CIIEAYIONINE TEPMOANHAMUYECKUE BETUIHHBIL:

Al203 (1) + 3SO0s3 —  Al(SO4)3 )
HC%6p., KJ[x/MOITH — 1675 —395,2 — 3434
S°, Jlax/KGhomns 50,94 256,23 239,2

Crnenatb BBIBOJ O BO3MOXKHOCTH CAMOIPOM3BOJBHOIO MPOTEKAHHUS PEAKIHH B HM30JUPOBAHHOU U
HEU30JIMPOBAaHHOU CHCTEME.



9. BBUHUCTUTH TEIUIOBOW A(P(GEKT peakiuy MpH MOCTOSHHOM JIaBJICHUU (DHO) A IIpU MOCTOSIHHOM
oObeme (DU"), W3MEHEHUE SHTPONUHU (DSO) u sHepruu ['m60ca (DGO) (mBymsi criocobammu) mpu

CTaHAAPTHLBIX YCJIOBUAX, UCIIOJIB3YS CICAYIOIHUE TCPMOJUHAMUYCCKUC BCIIMINHBI:

2H Sy + 3020 — 2SOz + 2H20(p

HC6p., K Ix/MOMB —20,2 0 —296,9 —241,8
S°, )I)K/K'-—rlmnb 205,6 205,0 248,1 188,8
EOQGP‘, k/J[>x/Momb —33.3 0 —300,4 —228.4

Crnenatb BBIBOJ O BO3MOXHOCTH CaMOIIPOM3BOJIBHOTO NPOTEKAHUS PEAKLUU B H30JIMPOBAHHOM M
HEN30JMPOBAaHHOW CHCTEME.

10. BpruuciauTts CTAaHAAPTHYKO TCIUIOTY O6pa3OBaHI/IH aMMHaKa IIpyu IIOCTOAHHOM JaBJICHUU M
IIOCTOSAHHOM 06T)€MC, HCIIOJIB3YA CICAYIOINEC JaHHBIC!

4NH3y + 3020 — 2Na + 6H20 (e ; HHO = —1530,28 kIIk ; 2H>
®w *+ O — 2H0 ) E"z = — 571,68 x/Ix .

11. BblMUCIUTH CPENIHIOI CKOPOCTh peakuud A — B, eciin HauanbHASIKOHIIEHTPAIUS UCXOIHOTO
BelecTBa 6 MOJIB/J, @ 4epe3 2 MUHYTHI - 2 MOJIb/I.

12. Kak U3MEHHTCS CKOPOCTh IPSIMON PEaKIIHH:
2COr) + O2¢y <> 2CO2(p
npu yBenuueHuu konueHTparuu CO B 3 paza?
13. Kak U3MEHHUTCS] CKOPOCTb MPSIMOM peaKIiu:
2NO@) + Oz <> 2NO2(p),
ecii 00bEM PEaKIIMOHHOTO COCya YBEITUYUTCS B 2 paza?
14. BpryucauTh TeMIepaTypHbIH KOA(POHUIMEHT CKOPOCTH pEaKIHMH, €CIH Npu T[OHWKEHUU
temriepatypbl Ha 30°C CKOpOCTh peakIuy yMEHBIITUIACh B 8 pas.
15. KoHcTaHTa CKOpOCTH peakiuu

Hop + 2y < 2HI
npu 714 K pasna 0, 111 n/mons-c. B cocyn o6semom 2 11 BBenH 1o 2 MOJb BOJOpOJa U Hoaa. Yemy
Oyzer paBHa CKOpOCTh PEaKIMU B TOT MOMEHT, KOTJa B PEaKIMOHHOW cMecu obOpaszyercs 0,2 MoJb
nonoBogopoaa?

B cootBerctBum c [lonoxennem COI'Y o 0ainpHO-pEeHTHHTOBOH CHUCTEME OLIEHKH 3HAHUN», CTYICHTHI,
MOMYYMBIIME B XOA€ TeKymero u pyOexHoro KoHTpoiss 50-70 ©0amnoB, aBTOMAaTHYECKH MOJIyYaroT

COOTBCTCTBYIOIIYIO 9K3aMCHAIIMOHHYIO OLICHKY. 3a YCTHBIfI OTBCT HA DK3aMCHC CTYJACHT IOJIy4acT 0-30 Gamos.

Llxana umoeosoii akademuueckotl ycnegaemocmu cmyoenmos no oucyuniute no bPC
Cucrtema onenox COI'Y

L))

opma Cymma Ha3Banue

KOHTPOJIsI 0a/I0B

3 86 - 100 OTJIUYHO
feamer 71-85 XOpOoIIOo




50-70 YIOBJIETBOPUTEHHO

Oobpaszey 6unema no oucyunaune «Xumusy

Munucmepcmeo nayku u evicuiezo oopazosanus P®
Cesepo-Ocemunckuit 2ocyoapcmeennbulil ynugepcumem umenu Kocma Jlesanosuua
Xemazyposa Kagheopa obwieit u neopzanuueckoi xumuu
Hucyunnuna «Xumusn)
Hanpaenenue cneyuanumema 31.05.03 Cmomamonozusn
1 kype, 1 cemecmp, 2022 — 2023 yu...

3K3AMEHAIIMOHHBIN BUIET Ne 5

1. BiusHue TeMmnepaTypbl Ha CKOPOCTh PEAKIMH, 0COOCHHOCTHU Il OMOXMMHYECKHX TpolieccoB. [IpaBuiio
Bant-T'odda. Dueprus akruBamum, ee 3HaueHuE, (aKTOPBI, BIHSIONINE Ha BEJIUYHHY SHEPIUU aKTHBALIWY,
HMCTOYHUKHU aKTHBAIlUM pearvpyrolnX 4acTHll. YpaBHEHHE AppeHuyca, 3HaUeHHE JUIS XapaKTepHUCTHKU

CKOPOCTH MPOTEKAHUS XUMUYECKUX peakiuil. (20 6aios).
2. Metonmom 3JICKTPOHHOTO OanmaHca noaodepure K03 (hpuImeHTh B cxemax
OKHCIIUTEIIbHOBOCCTAHOBUTENBHBIX peakLuii (15 6amios):

KoMnOs + H2O0 — KMnO4 + MnO2 + KOH
NaxSO3 + KMnO4 + KOH — NaxSO4 + KoMnO4 + H20 3. O6pasen
CUHTETUYECKOr0 Kayuyyka maccoil 7,53 r BelIepkanu B TeueHue 12 yacoB B OeH3one npu 250C.
[locne BBIAEPKKM B pacTBOpHUTENIE €ro macca craja paBHo 23,15 r. Beuucnuth creneHnb

HaOyxaHus Kaydyka. (15 6ansoB).
3aB. kadeapoii 00IIel 1 HEOPraHUYECKOW XMMUHU A.1.Cameonnn

JlotieHT Kadeapsl, K.X.H. 0.0. XaeBa

Hlxana oyeruesanusl omeema cmydeHma HA 9K3aMeHe

Xapakmepucmuka omeema oannvi

JlaH o=, pa3BepPHYTHIA OTBET HA IIOCTABIICHHBIN BOIIPOC, IIOKAa3aHa COBOKYITHOCTh
OCO3HAHHBIX 3HaHUI 00 00BEKTE, MPOSIBIISIONIASACS B CBOOOJHOM ONIEPUPOBAHUY MOHATHSIMU,
YMEHHH BBIIETUTH CYIIECTBEHHbIE M HECYIIIECTBEHHBIE €r0 MPU3HAKU, TPUYMHHO -CJIE/ICTBEHHbIE
cBs3U. 3HaHHE 00 0OBEKTE IEMOHCTPUPYETCs Ha (JOHE MOHUMAaHHMS €TO B CHCTEME JaHHOW HAYKH U
MEXIUCLIUIUIMHAPHBIX CBs3eil. OTBET POpMyIHpyeTCs B TEPMHUHAX HAYKHU, H3JI0KECH
JUTEPATYPHBIM S3bIKOM, JIOTHYEH, JOKa3aTeJeH, AEMOHCTPUPYET aBTOPCKYIO MO3UIIUIO CTYCHTA.

26-30




JlaH moJHbIi, pa3BepHYTHIM OTBET HA MMOCTABJICHHBIA BOMPOC, ITOKa3aHa COBOKYITHOCTh
OCO3HAHHBIX 3HaHUI 00 00bEKTE, JOKA3aTEIILHO PACKPHITHI OCHOBHBIE ITOJIOKEHUS TEMBI; B
OTBETE MPOCJIEKUBAETCA YETKAsI CTPYKTYpa, JIOTHYECKasl MOCIEA0BATEIbHOCTD, OTPAYKAIOLIAs
CYIIHOCTh PAaCKPBIBAEMBIX TIOHITHH, TEOPUH, sIBICHUH. 3HaHNE 00 00BEKTE JEMOHCTPUPYETCS Ha 21-25
(b oHe MOHMMaHMSI €TO B CUCTEME JaHHOW HayKU M MEKAUCLUIIMHAPHBIX cBsi3el. OTBET
M3JI0’KEH JINTEPATyPHBIM SI3BIKOM B TEPMHUHAX HAYKd. MOryT OBITh JOMYIICHBI HEJOYETHI B
OIIPEIEICHUM IOHATUI, UCIIPABJICHHBIE CTYAEHTOM CaAMOCTOSTENBHO B IIPOLIECCE OTBETA.

JlaH moJHbIi, pa3BepHYTHIM OTBET HA MOCTABIEHHBIN BOIIPOC, IOKA3aHO YMEHHE BBIACIUTD
CYIIECTBEHHBIE M HECYIIIECTBEHHBIE MTPU3HAKH, TPHYNHHO-CIIE/ICTBEHHBIE CBI3U. OTBET YETKO
CTPYKTYPHUPOBaH, JOTHYEH, U3JI0KEH B TepMUHAX Hayku. OJHAKO IOMYIIEHbl HE3HAUUTEIbHbIC 16-20
OIINOKH MJIH HEIO0YCTHI, UCITPABJICHHBIC CTYJCHTOM C IIOMOUIBIO KHABOAAIINX) BOIIPOCOB
MperoaBaTers.

JlaH MOHEIA, HO HEAOCTATOYHO MTOCIIE0BATENEHEIA OTBET Ha TIOCTABJIEHHBIA BOTIPOC, HO TIPH
3TOM MOKA3aHO YMEHHUE BbIACIUTh CYILIECTBEHHBIC U HECYILIECTBEHHBIC TPU3HAKH U
MPUYUHHOCIICICTBECHHBIE CBsI3u. OTBET JIOTUYCH U U3JI0KEH B TEpPMUHAX HAyKH. MOTYT OBITh 11-15
JIOTTYIIEHBI 1— 2 OommMOKHM B ONIpeieIeHNH OCHOBHBIX MTOHATHH, KOTOPBIE CTYJIEHT 3aTPYIHIECTCS
UCIIPAaBUTh CAMOCTOSATEBHO.

JlaH HerOCTaTOYHO TOJHBIN M HEJJOCTATOYHO pa3BepHYTHINH OTBET. JIorWKa 1 1ocIe10BaTeIbHOCTh
M3JI0KEHUS! UMEIOT HapymeHus. J{omyeHsl omiOKy B pacKpBITHH MOHATHIA, YIIOTpeOIeHUN
TepMUHOB. CTyJIEHT He CITIOCOOEH CaMOCTOSITENILHO BBICINTE CYIIECTBEHHBIE H HECYIIIECTBEHHEIE
NPU3HAKA U TIPHIMHHO-CIICACTBCHHBIC CBs3U. CTYICHT MOKET KOHKPETH3HPOBATh 000OIICHHEIE | 7.1
3HAHMS, JOKa3aB Ha IPUMEPAX UX OCHOBHBIE MTOJIOKEHUS TONBKO C TIOMOILBIO MTPETIOAaBaTENs.
PedeBoe opopmienune TpeOyeT monpaBokK, KOPPEKIHH.

JlaH HENONHBIN OTBET, JIOTHKA U TIOCJIEI0BATEIbHOCTD U3JI0KEHUS UMEIOT CYIIIECTBCHHBIE
Hapyumenus. JomymeHsl rpyObie OMIMOKH MIPY ONIPECIICHUN CYIIHOCTH PACKPBIBAEMBIX TIOHSITHH,
TEOpHH, SIBIEHUI, BCTIEICTBUE HETTOHUMAHUS CTYJEHTOM X CYIIECTBEHHBIX U HECYIIIECTBEHHBIX
MIPU3HAKOB U CBsi3ed. B 0TBETE OTCYTCTBYIOT BBIBOJBI. YMEHUE PACKPHITh KOHKPETHBIE 04-06
nposiBiieHHsI 0000IEHHBIX 3HAaHUH HE TIOKa3aHo. PeueBoe opopmienne TpedyeT monpasok,
KOPPEKIINH.

JlaH HETIOJTHEIN OTBET, TPEICTABIIIONINI CO00M pa3po3HEHHBIC 3HAHUS TI0 TEME BOTIPOCa C
CYIIECTBEHHBIMH OIMIMOKaMU B OIpeieieHusX. [IpucyTcTBy0T (hparMeHTapHOCTh, HEIOTHYHOCTH
u3noxxkenus. CTyJIeHT He OCO3HAET CBSI3b JAHHOTO MOHTHSI, TEOPUH, SBICHUS C APYTUMHU
0o0BEKTAaMHU JAUCIHUITIIINHBI. OTCYTCTByIOT BBIBOABI, KOHKPETHU3alsA U 10KAa3aTCIbHOCTD 01_03
u3N0oXeHus. Peub HerpamoTHast. J[OMONHUTENBHBIE U YTOUHSIOUIME BOIPOCHI IPENOAABATEINS HE
MPUBOIAT K KOPPEKLUU OTBETA CTYJEHTA HE TOJIBKO Ha MOCTaBICHHBIA BOMPOC, HO U HA APYyTue
BOIIPOCHI JUCHHUIUINHBI.

He nomyuens! oTBeTH 10 6a30BBIM BOIIPOCAM AWCITUTLINHEI. 0

9. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE 00ecnedeHne JUCIUIINHBI
@) OCHOB8Has Tumepamypa.

1. Agepuera M. H. 3agaun o oOmieit XuMuu ¢ 3J1eMEeHTaMHu OnoopraHndeckoi xumuu / U.
H.

AgepueBa, A. A. Martoimn, O. B. Hecteposa, B. FO. Pemernsik, nox pea. B. A. Ilonkosa. - Mockaa:
Jlabopatopus 3nanuii, 2020. - 205 c. Cuctem. tpeboBanms: Adobe Reader XI; skpan 10. - ISBN



978500101-870-4. - Texkct: oanekrponnbii // DBC "Koncynbrant crymenta": [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001018704.html. - Pexxum moctyma: mo moamucke. 2.
Epmos 0.A., TTonkoB B.A., bepisan A.C. O0mast xumust. buodusznueckas xumus. Xumusi OMOTeHHBIX

3JIEMEHTOB: Y4eOHMK [uid MeauuuHckux By3oB /HO.A. Epmos, B.A. Ilonkos, A.C. bepasan. — M.:
FOpaiit, 2012. — 560 c.

3. Komuun A. B. Obmas xumus: yuebnuk / A. B. XKonnun; nox pen. B. A. Ilonkosa, A. B.
Konnuna. - MockBa: 'DOTAP-Memna, 2014. - 400 c. - ISBN 978-5-9704-2956-3. - Tekcr:
AIIEKTPOHHBIN // 9BC "KoHcynbTaHT CTyJeHTa': [caliT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970429563.html. - Pexxum goctyma : 1mo moJmmcke.

4. Heénosa O.B., Ky6anosa JI.M. PykoBoacTBo k 1a60paTOPHO-NIPAKTUYECKUM 3aHATHUSAM 10
oOmier xumuu. YueOHo-MeToaudeckoe mocooue. Bnagukaskas: M3narenscreo COI'Y, 2012. — 148 c.

5. Hecrepopa O. B. O0mast xumust ¢ 37eMeHTaMu Onoopranudeckoil xumuu: yueonuk / O. B.
Hecrepona, 1. H. ABepueBa, JI. A. JIo6poxotos, A. A. [Ipokomnos, B. FO. Pemernsik, nox pen. B. A.
[TonikoBa. - Mockga: Jlabopatopust 3nanwmii, 2020. - 378 c. Cucrem. TpedoBanusi: Adobe Reader XI;
skpad 10. - ISBN 978-5-00101-868-1. - Texkcr : anexkrponnslii / ObC "Koncynbrant cTyaenTa': [cait].
- URL : https://www.studentlibrary.ru/book/ISBN9785001018681.html. - Pexum poctyma : 1o
TIOJITTHICKE.

6. Hecrepora O. B. [IpakTukym 1o oOmieit XuMUH C 3JIEMEHTaMU OMOOPTaHUYECKON XUMHH
/0.
B. Hecrepoa, . H. ABepuesa, /I. A. Jlo6poxoTos, A. A. IIpokonos, B. 1O. Pemernsxk, nox pen. B. A.
[TonikoBa. - Mockga: Jlabopatopus 3Hanui, 2020. - 256 c. Cuctem. TpedoBanus: Adobe Reader XI ;
skpad 10. - ISBN 978-5-00101-869-8. - Tekct : anekrponnsiii / ObC "KoHcynbTaHT cTyneHTa": [caiT].
- URL: https://www.studentlibrary.ru/book/ISBN9785001018698.html. - Pexum pgoctyna: 1o
TIOJIITHCKE.

7. TlomkoB B. A. O6mas xumus: yaeonuk / XXomaun A. B. [Tox pen. B. A. [Tonkosa. - Mockaa:
I'DOTAP-Menua, 2012. - 400 c. - ISBN 978-5-9704-2108-6. - Tekcr: anekrponHsIii // 9BC

"KoncynbTant cTyneHTa': [canT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970421086.html. - Pexxum gocTtyma: 1mo momcke.

0) OononHumenvbHas Iumepamypa:
8.bamamora O. M. Xumus: ¢6. 3agad / O. M. banamosa u np. - Mocka: MUCuC, 2019. - 148 c.

- Texcr: anexTpoHHsbIi // OBbC "KoHcynpTaHT cTylaeHTa:  [caiT]. -
URL.: https://www.studentlibrary.ru/book/Misis_292.html . - Pexxum gocTyrma: mo HOImKcKe.

9. KoBanpuykora O. B. O6mas u 6moopranndeckas xumus. Y. 2: Opranndeckasi XMMusi: KOHCIIEKT
nexumid. [l crynentoB I kypca Mmeauuuuckoro gakynbrera cnenuanbioctu "Cromatonorus” / O. B.
Kosanpsuykosa, O. B. ABpamenko. - Mocksa: U3narensctBo PY/IH, 2011. - 123 c. - ISBN 978-5-209-
03563-3. - Texkctr: oanekrponnsii // OBC "KoucymeranT crynmenta": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785209035633.html. - Pexxum goctymna: mo moJimmcke.

10.JIugun P. A. CipaBounuk 1o oOmield 1 Heopranudeckoid xumuu / Jluaun P. A. - 2-e uzn., ucnp.
u jgom. - Mocksa: KomocC, 2013. - ISBN 978-5-9532-0465-1. - Tekct: anekrponHslii / DbC

"KoHcynbTanT CTyJeHTa'": [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785953204651.html. - Pexxum goctyna : 1o MOJIHCKeE.
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11. Iy3akoB C. A. Xumus: yuebnuk / IlyzakoB C. A. - 2-e u3n. , ucnp. u jpom. - Mocksa :
I'SOTAPMenua, 2006. - 640 c. - ISBN 5-9704-0198-6. - Tekct: snexrponHsiii // 9bC "KoHcynbTaHT
cryaenta": [cait]. - URL : https://www.studentlibrary.ru/book/ISBN5970401986.html. - Pexum

JIOCTYIIA: MO MOJIIHUCKE.

8) npozpammnoe obecneyenue u nmepnem-pecypcul

CocTaB JTMIIEH3UOHHOI0 ¥ CBOOOAHO PacIpOCTPaHIEMOro MPOrpaMMHOI0 00SCIICUCHHS, B TOM

qucCJI€ OTCYCCTBCHHOI'O IMTPOM3BOACTBA.

Ne HaumeHnoBaHue Ne qorosopa (iuneH3us)
n/n
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
1 04.2016 1.
) Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
04.2016 .

3 AHTHBHPYCHOE TIPOTPaMMHOE Nel17E0-180222-130819-587-185 ot 26.02. 2018 no
obecneyenue KasperksyTotalSecurity 14.03.2019 r, mpomiena go 22.01.2024 r.
IMporpamma mist 9BM «bank BomipocoB | Pazpadotka COI'Y CBuaeTenseTBO 0

4 ISt KOHTPOJISL 3HAHUID) roCyJapCTBEHHON perucTpaluy nporpammel st 9BM

No2015611829 ot 06.02.2015 1. (6eccpodno)
CiscoWebex- Cucrema npoBeneHus 000 Aiicrek morosop Ne J167-2021 ot 03.08.2021 -

5 | BeGuHapos. 03.08.2022r
CHcTeMa NOUCKA TEKCTOBBIX Ne 4576-1 ot 17.01.2022 (neicTBUTEICH 10

6 3aMMCTBOBaHUM « AHTHILTIarnat.BY3» 31.12.2022 1.) ¢ 3AO «AnTu-TInarnar»
[IporpammHuoe obecrieueHre st CBo0oHOE IporpaMMHOe oOecredeHue(0ecCpoUHO)

7 PEAaKTUPOBAHUSA XUMUYECKIX (hOPMYIT
Isis Draw
Cucrema tectupoBanus Sunrav WEB Ne468 ot 03.12.2013 UII Cynrarynun P.T.

8 | Class (6eccpouHo)

DeKTpOHHBIE OMOAMOTEYHBIE CUCTEMBI, ¢ KOTOpLIMH YV COT'Y mmeeTcs AelCTBYIOIMN JOTOBOD:

« DruekTpoHHas OuOIMOTeka jauccepranmii u aBtopedeparoB PI'b Tpebyercs perucrpaius B
6ubmmorexke COI'Y

«  DOBbC «YHuepcurerckas oubdanoreka ONLINE» tpebyercs peructpanus B onomuoreke COI'Y

« OBC «Hayunas snekrponnasi 6ubnuoreka elibrary.ru» caMocTOsITENIbHAS perucTpamus Ha

caute

. OBbC «KoncynbranT cryaeHTay CTyaeHYecKas 3JIeKTPOHHAS OMOIMOTEKA 110 MCOUIIMHCKOMY H

d)aDMaHeBTHqGCKOMV O6I)2130Bc’:lHI/IIOq a TAaKKE Mo €CTCCTBCHHBIM M TOYHBIM HAYKaM B IICJIOM

TpedyeTcs peructpanus B oubdamnorexke COI'Y
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VLI€6HI/IKOB u V“IG6HBIX mocoOuii oT aBTOPOB M3 BEAYIINX BY30B Poccuu 1m0 BceM HaIlpaBJICHHUSIM

U CIIeUaIbHOCTAM TpeOyercs peructpainus B oudmnorexke COI'Y

Springer Customer Service Center GmbH (6a3a maHHBIX, comepIKaIiue 3JICKTPOHHBIC U3IaHHS
usnatenscTBa Springer Nature 3a mepuox 2011 — 2017 rr. (MOTHOTEKCTOBAsl KOJUJICKIUS B

KoinmvecTBe 46 332 KHUT)

Caiit nucranionnoro odyyenust COI'Y: http://Ims.nosu.ru/

10. MaTepuajJbHO-TEXHMYECKOE OCHAIIEHHE THCHMILINHBI

Neo HaumeHoBaHMe MOMEIICHUH TSl IPOBEACHHS BCEX BHIOB YUCOHOM NeATEIBHOCTH, | Apec (MECTOMOIOKEHUE ) TOMEIIICHUI
IIpeyCMOTPEHHOH y4eOHbIM INIAHOM IO AUCHUILIHHE «AHATUTUYECKAs XUMUS», B | 171 TIPOBEJICHHS BCEX BUIOB YUeOHOM
TOM YHUCJIC TIOMCIICHUA I CaMOCTOSITEIbHON pa60T1>1, C YKa3aHUEM IICPEUYHA NEATCIBHOCTHU 110 JUCIHUIIJINHE
OCHOBHOTO 000pyZ0OBaHMs, y4eOHO-HATISIHBIX TOCOOHI U HCIOIB3YEeMOTO «AHAIUTAYECKAs XUMHUS»,
NPOrPAMMHOTO 0BecTieuer s MPeAyCMOTPEHHON Y4eOHBIM IJITAHOM
1 Y4eGHble ayTUTOPHH /1151 IPOBEICHUSI 3AHITHI JIECKIMOHHOr0 THNa, |Poccuiickas ®enepamus, 362025,

CeMHHAPCKOro THINA, FPYNIIOBBIX M MHIAUBHAYAJIbHBIX KOHCYJIbTALUIA,
TeKYIIero KOHTPOJIsl M MPOMEKYTOYHOM aTTeCTalllM, a TAK/Ke
€aMOCTOSATeIbHOH padoThl 00y4aIOLIUXCS: [IPENOAABATENbCKUH CTOI,
CTYJI, CTOJIBI U CTYJIbS ISl O0yJaronuxcs, kageapa.

Obopyoosanue: IHTepakTUBHOE MYJIETUMEINIHOE 000py10BaHKE (JOCKA,
MIPOEKTOP), IEPCOHATBHBIA KOMITBIOTEP B KOMIUIEKTE C IPOrPAaMMHBIM
obecrieueHneM, BBIXOIOM B ceTh MIHTEpHET U JOCTYIIOM B 3JIEKTPOHHYIO
nHpOpMaHOHHO-00pa3oBaTenbHy0 cpexy COI'Y.

Ipoepammnoe obecneuenue: Windows 7 Professional; Office Standard
2016; WIinRAR; Adobe Acrobat Reader; Mozilla Firefox; Google Chrome;
Kasperksy Endpoint Security; Cucrema tectupoBanust Sunrav WEB Class
(beccpounoe I10); IIporpammuoe obecrieueHue sl peIaKTHPOBAHI
xumuaeckux popmyn Isis Draw (beccpounoe I10); KoncynsranT mitoc;
Cucrema IoMcKa TEKCTOBBIX 3aMMCTBOBaHuI « AHTHIutarnat.BY3»;
IMporpamma s 9BM «baHk BOnpocoB 1y1st KOHTpOIIs 3HaHU»; Cisco
Webex; MOODLE; nemoHCTpanMoHHbIE B y4eOHO-HATIISTHBIE TOCOOHS
(Bumeorpe3eHTaI).

Pecniyonuka CesepHas Ocetust — Ananus,
ropox BrianukaBkas, ynuua Ukanosa, 1om

41, y4ueOnsIit kopmyc Ne 15, ayx. Ne 204
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JlaGopaTopusi aHAJIMTHYECKON XMMHUHU H (PH3HKO-XHMHYECKHX
MEeTOJ0B aHAJIN3A /151 MPOBEACHHSI 3aHATHI CEMHHAPCKOTO TUTIA,
J1a60PaTOPHBIX 3aHATHI, KYPCOBOI0 NPOCKTHPOBAHUSA (BBINOJTHECHHUS
KYPCOBBIX padoT), IPyNNOBBIX U HHAHNBUAYAJIbHBIX KOHCYJIbTAIMIi, a
TaKs/Ke CAMOCTOSITeIbHOM PadoThl 00y4YAIOIMXCS : TIPENIOAaBaTENbCKUI
CTOJI, CTYJI, CTOJIBI M CTYJIbSI JIs1 00y4aroniuxcs, 1a00paTopHbIe CTOJIBI,
KJIaccHasl 10CKa.

Ob6opyodoganue: MynbTUMETMIHBINA KOMILIEKC (IIPOEKTOP, IKPaH),
HOYTOYK, KOJIOHKH, NIEPCOHAIIbHBIA KOMIIBIOTEP C IPOrPaMMHBIM
obecrieueHneM, BBIXOJIOM B CeTh MIHTEPHET U JOCTYIIOM B 3JIEKTPOHHYIO
nHpOpMaIHOHHO-00pa3oBaTenbhyo cpexy COI'Y.

Ipoepammnoe obecneuenue. Windows 7 Professional; Office Standard
2016; WIinRAR; Adobe Acrobat Reader; Mozilla Firefox; Google Chrome;
Kasperksy Endpoint Security; Cucrema tectupoBanus Sunrav WEB Class
(beccpounoe I10); IIporpammuoe obecrieueHue sl peIaKTHPOBAHHS
xumuaeckux Gopmy Isis Draw (Beccpounoe I10); KoncynbranT miroc;
Cucrema IoMCcKa TEKCTOBBIX 3aUMCTBOBaHUI « AHTHInTarnat.BY3»;
[Iporpamma st O9BM «baHk BOIIpocoB i1t KOHTpOIIA 3HaHH»; Cisco
Webex; MOODLE; nemoHCTpalMOHHBIE ¥ y4eOHO-HATIISTHBIE TOCOOHS
(Bumeonpe3eHTanys).

Jlabopamopnoe obopyoosanue: Cnexkrpodoromerp [19-5300BU - 1 .
dorokonopumerp KOK-3-01 «30M3» — 1 mt. Dotomerp
¢doroanexrpuuecknit KOK-2 — 1 m. Pedppakromerp UPD-45452M
C To/IcBeTKOM U fom.mkanoi — lmT. Beckr ananutiueckne SHINKO HT
84RCE - 1 mt. Becsl mabopartopasie npenusnonssie ET-300I1 — 1 mmr.
Becs naboparopusie CAS MW-120 — 1 wit. Memanka MarauTHast 0e3
nogorpesa c sikopeM [19-6100 — 1 wt. pH-MeTp-MunnuBoIbT™METD
PHI50MMU- 1 mrt. Konnykxromerp nopratuBaeii OHAUS — 1 mT.
Harpesatensnas mumra ES-H3040 — 1 mt. Hentpudyra CM-12 — 1 mT.

ixad cymmneabiit SNOL - 1 .

Poccuiickas ®enepanus, 362025,
Pecny6nuka Ceseprast Ocetnst — AnaHus,
ropon BnanukaBkas, yin. Batytuna, nom
44-46, yueOnbiii kopmyc Ne 7,

ayn. Ne 610




Jlabopatopusi O0meli 1 HEOPraHUYEeCKOH XHMHUH 1)1 IPOBeICHHSA
3aHATHH CEMHHAPCKOIO TUIIA, JIA00OPATOPHBIX 3aHATHIi, KyPCOBOI0
MPOEKTHPOBAHHUS (BHIMOJHEHHSI KYPCOBBIX padoT), rPyNIOBBIX U
HHANBHUIYAIbHBIX KOHCYJIbTANMI{, 2 TAK)KE CAMOCTOSATEILHOI padoThI
o0y4arommxcsi: MPerogaBaTeNIbCKUN CTOI, CTYJI, CTOMBI U CTYJIbS UL
00yJarommuxcs, JJabopaTOpHBIE CTOJEI, KJIACCHAS TOCKA.

Ob6opyodosanue: MHTEPAKTUBHBIN MyJIbTUMEIUHHBIA KOMIUIEKC (IIPOEKTOP,
JI0CKa), HOyTOYK, KOJIOHKH, IePCOHAILHBIH KOMITBIOTEP C MPOTPAMMHBIM
obecrieueHneM, BBIXOJIOM B ceTh MIHTEpHET U JOCTYIIOM B 3JIEKTPOHHYIO
nHpopmanmoHHo-obpazoBarensHyto cpexy COI'Y.

Ipoepammnoe obecneuenue: Windows 7 Professional; Office Standard
2016; WIinRAR; Adobe Acrobat Reader; Mozilla Firefox; Google Chrome;
Kasperksy Endpoint Security; Cucrema tectupoBanust Sunrav WEB Class
(Beccpounoe I10); ITporpamMmmuoe obecrieueHue UIst peIaKTHPOBAHUS
xummdeckux ¢popmyn Isis Draw (beccpounoe I10); Koncynsrant moc;
CucTema noucka TeKCTOBBIX 3aMMCTBOBaHUM «AHTUIIIaruat.BY3»;
IMporpamma st 9BM «bank BonpocoB Ji1st KOHTpOIIs 3HaHH»; Cisco
Webex; MOODLE; neMOHCTpalMOHHbBIE ¥ Y4€OHO-HATIISITHBIE TIOCOOMS
(BEIEOTIPE3CHTAIIHS ).

Jlabopamopnoe obopyoosanue: Y1eOHO-1a00paTOPHBII KOMILIEKC
"OO1mas 1 HeopraHu4yeckast XuMus'" — 2 1mT.

[kad BeITSHKHOM ¢ ToaBogoM Boas! 1B HBK - 2 mt. pH-

MeTpMIIIUBONBTMETP «pH-150MW»- 2 mit., pH-MeTp-MIUUIUBOIBTMETP
«pH-

150MA»- 1 mt. Kamopumetp "Oxcnept 001K" — 1 mt. Becsr
anamurudeckue SHINKO HT 84CE - 1 mr. Kongykrometp «Oxcneprt -
002-6H» -1 wt. HIkad cymmnpaeit SNOL - 1 1mT.. Melanaka MarHuTHas
I15-6110 ¢ mogorpesom - 1 wit. Becol anekrponsbie EK-300i -1 wt. Becs
nabopatopusie BM5101 -1 mt. Mukpockomn «buonamy -1 mt. BonsHas
6ans — 1 mr.@otometp doroanekrpudeckuiit KOK-2 — 1 mr.@ortomerp
¢doroanexrpuueckuit KOK-3-01- 1 mir. Monomep U-510 cranpaprHbrii — 1
wt. Harpesarensras mmra ES-H3040 — 1 mt. CeTeBoii BeTpsixuBaTens- 1
wt. [Torernuomerp P-307- 1 wt. Becst « CAS»- 1 mir.

Tepmoctat TC/120 CITY- 1 mr. Henrpudyra OIMH -3- 1 mr.

Poccuiickas ®enepanust, 362025,
Pecniyomnuka Cesepnas Ocernst

— Ananus, ropon Bnangukaskas,
yi1. Batyruna, mom 44-46,
yueOHbIit kopryc Ne 7, ayn. Ne
609

JlaGopaTopuu: KOMNbIOTEPHbIE KJIACCHI AJIs1 TPOBEICHUS TEKYIEro
KOHTPOJISI M MPOMEKYTOYHOM aTTeCTAMH, a TAKKe
€aMOCTOSATe/ILHOH padoThl 00y4arOIUXCS: [IPENOAaBATEIbCKUM CTOI,
CTYJI, CTOJIBI U CTYJIbsI AT O0yJaromuxcs, kadenpa, KiaccHast JocKa.
Ob6opyodosanue: KoMIbIOTEPHI ISl KOMITBIOTEPHOTO KJIacca B KOMIUIEKTE -
C IporpaMMHBIM o6ecnequI/IeM, BBIXOAOM B CCTh I/IHTepHeT " I0CTYIIOM B
ANEKTPOHHYIO MH(OPMAIOHHO-00pazoBaTensHyto cpeay COI'Y;
HCTOYHMKH OecriepeboifHoro nuranus, Ippon, KoMMyTaTop I Kiacca
DLink DGS-10240, unrepaktupHas gocka 78"(1702070/15112/11344/2+
mpoekxTop 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;
Cuctema tectupoBanust Sunrav WEB Class (beccpounoe I10);
IIpozpammnoe obecnevenue 1A peAAKTHPOBAHNST XUMUIECKIX (OPMYIT
Isis Draw (Beccpounoe I10); KorncynpranT mrtoc; Cucrema moncka
TEKCTOBBIX 3aMMCTBOBaHUMN «AHTUIUIaruaT BY3y»; IIporpamma ans O9BM
«baHk BonpocoB i1t KOHTpoJIs 3HaHUY; ['apanT; Cisco Webex;
JIEMOHCTPAIMOHHBIE M yueOHO-HaTTISAHbIE T0COOUS (BUCONPE3CHTALINS).

Poccuiickas @enepanus, 362025,
Pecrry6nuka Cesepaast Ocetnst —Ananus,
ropox Bragnkaskas, ynuna Ykanosa, 1om
41, y4eOHBIit KopITyC

Ne 15, ayn. Ne 304




5 budanorexa, B TOM YHCJe YUTAJBHBINH 3aJ1: CTOJIBI U CTYJIbS AJIS Poccuiickas Depepanys, 362025,

00YYarOLINXCSl, KOMITBIOTEPHI B KOMILIEKTE - ¢ MPOrPAMMHBIM Pecrry6nuka Ceseprast Ocernst —AnaHus,

oGecreueHIEM, BBIXOZIOM B ceTh VIHTEpHET H I0CTYIIOM B SIEKTpOHHyro  |[OPOA Biajukaskas,
lymuna Leperenn/Barytuna, mom 16/19,

MH(pOPMAaIMOHHO-00pa3oBaTebHyto cpeny COI'Y ueGHEri Kopryc Ne 6

I Ipoepammnoe obecneuenue:. Microsoft Windows 7 Professional;
Microsoft Office Standard 2016; 7-zip;
WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google

Chrome; Kaspersky Free; Koncynsrant mwitoc; apanT; Cisco Webex;
OBC"Vuusepcurerckas oubnuoreka ONLINE" https://biblioclub.ru

OBC «KOHCYNBTaHT CTYICHTA» http://www.studentlibrary.ru 9bC
«Opaitt» www.biblio-online.ru

11. JIncT 00HOBIICHHUSI/aKTy A TH3ALIUH

IIporpamma 0OHOBJIEHA (aKTyaTU3UPOBaHA) B COOTBETCTBHH C:

1) TlonoxeHuem o OATBHO-PEHTHHIOBOW CHCTEME OIIEHKH YCIIEBAEMOCTH CTYICHTOB JUISl HAITPABJICHHUI
OakanmaBpuaTa U cCrenuannTeTa peaepasbHOro roCyIapcTBEHHOTO OFOKETHOTO 00pa30BaTEIPHOTO YIPEIKICHUS
BhIciiero oOpasoBanus «CeBepo-OCeTHHCKHI TOCYIapCTBeHHBIM yHHBepcuTeT MMeHu Kocta JleBanoBuya
XertarypoBay, mpuHsITeiM YueHbiM coBeToM COI'Y 30.09.2021 r. (BHeceHsl U3MEHEHHS B IIKATy OLIEHOYHBIX
CPEICTB);

2) OOHOBIICHHBIM MEPEYHEM MATCPHATBHO-TEXHUYECKOTO OCHAIIEHHs (haKyabTeTa XUMUU, OHOJOTHH U
OMOTEXHOJIOTHY.

BHeceHHbIC M3MEHEHNS PAaCCMOTPEHBI U YTBEPXKIICHBI HA 3aCeIaHUuU Kadeaphl 00IIel 1 HeOpraHUIeCKOH
xuMuH oT «18» mapra 2021 r., npotokos Ne 8

[Iporpamma ofoOpeHa Ha 3acelaHUK COBETa MEAMIMHCKOro (akynbTera « 1» mons 2021 r., mpotokon No 11
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