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1. EJIN 1 3AJIAYHU OCBOEHMSA JUCTIAITJIMHBI

1.1. LeassMu OCBOEHHMS AUCHMILIMHBI «XHMMHS» SBISETCS (OPMUPOBAHUE COBPEMEHHBIX
IIPEJCTAaBICHUN O (PyHJaMEHTAJIBHBIX JOCTH)KEHUSX B U3YUCHUU PA3JIMYHbIX pa3esioB XUMHM: 00as
U HEOpraHvyecKas XHMHs, OOlIue CBOMCTBA pPacTBOPOB, OCHOBBI XMMHYECKOM TEPMOAMHAMUKH,
XMMHMYECKasl KNHETHKA U KaTaJus3.

1.2. 3agaunm ocBOeHHsI JMCHHUILUIMHBI: TMPUOOpPETEHHWE CTYJAEHTAaMU 3HAHWA W HaBBIKOB,
MO3BOJISIFOIIUX TMPUMEHSITh WX IPU OCBOCHHHM JAPYTUX TUCIHUIUIMH OO0pa30BaTeIbHOrO IUKIA U
nocnenyromiel mpodeccuoHaIbHON AeSTEIHbHOCTH

2. MECTO JUCHMIIJIMHBI (MOAYJIs1) B CTPYKTYPE OIIOII

2.1. YueOHad JUCHMIIMHA «XMMHSA» OTHOCUTCS K AUCHHUIUIMHAM 0a3oBor yactu b.15.08.03
00s13aTeNLHOM YacTH U OCBaWBaeTcs B 1 cemectpe.

Jucuunnuua BerpauBaeTcss B cTpykTypy OIIOIl kak ¢ TOYKM 3peHHUsi NMPEEeMCTBEHHOCTH
COJIep)KaHUsl, TaK W C TOYKHA 3PCHHSI HENMPEPBIBHOCTH Iporecca (GOpMUPOBAHUS KOMIICTCHIIUN
BBIITYCKHHKA.

Kypc nmornuecku cBsi3aH ¢ TEOPETUYCCKUMHU OCHOBAMH TEOPCTHUECKUMH OCHOBAMH XHMHH,
(GU3MKH, 3JIEMEHTapHOW MaTeMaTHKH, MH(QOpPMATHKKH B oObeMe cpemHei Imkojbl. CiieaoBaTeNbHO,
«BXOJIHBIC» 3HAHWS W YMEHHS OOYYaromIerocs CBS3aHbI CO 3HAHHEM TEOPETUYCCKUX OCHOB
BBIIIEO003HAYEHHBIX JTUCIUIIINH.

2.2, lns M3y4YeHUus1 JAHHON y4eOHOW AMCHMILIMHBI He00XO0AMMBbI CJIeAyIIue 3HAHUS,
YMeHUs, HABbIKH, GopMuUpyeMble NpeaecTBYIOIIUMHA Y4eOHBIMU JUCHHIINHAMU:

- Maremartuka, ®u3zuka, XuMus

3HaHUsA: TEOPETUUECKUE OCHOBBI M TIOJIOKEHHSI OCHOBHBIX Pa3/IeIOB XUMHUYECKON HAYKH.

YMeHus: pemarb 3a/1a4i 10 HaIllpaBJICHUsIM: CTPOEHUE aTOMOB 3JIEMEHTOB M CBOMCTB MTPOCTHIX
U CIIOXHBIX BEIIECTB, 00pa3yeMbIX ITUMHU DJIEMEHTAMH; MPOU3BOJIUTH TEPMOXUMUUYECKUE PACUETHI,
MPaBWJIBHO OMNpPEAENATh HAINpaBI€HUE MPOTEKAHUS XUMHUYECKUMX MPOLECCOB, B TOM YHCIE
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIX; COCTaBISATh YPABHEHHUS OKHUCIUTEIHHO- BOCCTAHOBHUTEIHHBIX
peaxkuuii; pacCUUTHIBATh PA3IMYHbIE XapaKTEPUCTUKU PACTBOPOB; MPEICKA3bIBATh MO CTPOCHUIO aTOMa
€ro CBOWMCTBA; MPUBOIAUTH TPUMEPHI HCIOJB30BAaHUS JIA@HHBIX 3HAHUM B TEOPUH U TPAKTHUKE
OMOJOTUYECKHX HayK.

HaBpiku: uCHONBb30BaHUS TEOPETUYECKUX OCHOB U TIOJIOKEHUH OCHOBHBIX pa3/elioB
XUMHUYECKON HayKH JOJKHBI CIIOCOOCTBOBATH OCO3HAHHOMY IMPHUMEHEHUI0 OCHOBHBIX TMOJOXEHUHN
XUMHYECKOW HayKW [JIs pEeHIeHUus] 3ajad, KOTOpble MOCTOSHHO BO3HHKAIOT Yy CIEIHAINCTOB
OmosIoru4ecKoro mpodus.

2.3. Hocuaenywomue yyeOHble TUCHUIIUHBI (MOAYJHM) U (WJIM) MPAKTHUKH, IJIsI KOTOPBIX
He00X0AUMbI 3HAHUS, YMEHHs, HABBIKH, ()OPMHUPYEeMble JTAHHON YU4eOHOM TUCIMIIIMHOM:

— OO1mas reoiorus,

— XUMHS TOPIOYNX HUCKOIMAEMBIX,

— 'eosiorus ¥ reoXuMusi TOPIOYUX HCKOMAEMBIX

— OOmas 3KoJIoTH,

— OxpaHa OKpy»Karolei cpenpl,

— OCHOBBI IPUPOAOTIOIB30BAHMUS.

3. MIIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS MO JUCHUIIJIMHE

[Tponiecc ocBOeHMs AMCLUUIUIMHBI HAIpaBlIeH Ha (DOPMUPOBAHHE 3JIEMEHTOB CIEIYHOIIUX
komnereHuil B coorserctBuu ¢ @I'OC BO u OIIOII BO 1o naHHOMY HamnpaBieHUIO IOTOTOBKH:



a) oomenpodeccuonansubix (OITK):
OIIK-1 CnocobeH nmpuMeHATh 3HaHUS (YHIAMEHTAIBHBIX pa3/ejioB HayK O 3emie, 0a3oBbIe
3HaHUS E€CTECTBEHHOHAYYHOIO0 W MATEMaTHYECKOTO IIMKIOB MPH PEHICHUH CTAHAAPTHBIX 3a/1a4y

HpO(bCCCHOHaHBHOﬁ JACATCIIBHOCTH.

Taoauna 1. lekomno3unus pe3yabTaToB 00y4eHUs

Koo m [InanupyemMble pe3yabTaThl 00yUeHHUsI IO TUCITUTUTHHE
Kox HaUMEHOBAHUE (MonyII0)
KOMITETCHIIMH HHARKATOPA
JOCTHIKEHUS 3uatb (1) YmMmerts (2) Bnanets (3)
KOMITCTCHIHHU
OIlIK-1 OIIK-1.1. 3naer - OCHOBHBIE - IPUMEHATH 3HAHUS | - 3HAHUSIMU B
TEOPETUYECKHUE 3aKOHBI XUMHH; MaTeMaTHYECKOr O MaTeMaTHYECKOro
OCHOBBI TEOPETUYCCKHE amnmapara, ammapara
(GyHIaMEHTAIbHBIX | OCHOBBI - pelaTh pacueTHbHIC
pas3aeinos HEOPraHU4EeCKOW, | U
MaTEMAaTHKH, B AHAJIUTUYECKOH, AKCIIEPUMEHTAJIbHBIC
ooneme, OpraHuYeCcKoM, 3aJ1a4u;
HEOOXOMUMOM I | (pr3HUECKOM 1
BJaJCHUSI KOJIIOMTHOM
MaTeMaTUYEeCKUM | XUMHH (COCTaB,
anmapaTom CTpOCHHUE,
reorpauyeckux CrocoObI
HayK 1 TIOJTYYCHUSI U
KapTorpaduu; CBOMCTBA
3Haer BEIIICCTB,
TEOPETHYECKUE 3aKOHOMEPHOCTH
OCHOBBI Teorpauu | MPOTEKAHUS
U B3aMMOJICHCTBUM | XMMHUYECKUX
B reorpa)uyeckoi | MpOLECCOB).
000JI0UKe
OIIK-1.2. Ymeer - OCHOBHBIC BUJBI | - A€lIaTh - HaBBIKaMHU
o0pabaThIBaTh CTAaTUCTUYECKOM | CTaTHCTUYCCKU 00paboTku
CTaTHCTUYECKYIO uH(popMaIuu 000CHOBaHHBIE CTaTUCTHYECKOMN
nH()OPMAIIHIO BBIBOJIBI uHpopMaIu
OIIK-1.3. Bmageet | - METOBI - IPUMEHSITh -
HaBBIKAMHU MaTEMaTHYECKOI0 | MAaTEMaTHUYCCKUM MaTeMaTHYCCKUM
MaTEeMaTHYeCKOIr0 | aHajau3a ammapar Juis AHAJIM30M ISt
aHanu3a mnpu OIMCAHMUs, aHAJIN3a, | OIMHCAHMS U
o0paboTke TEOPETHUYECKOTO U MOJEJIUPOBAHUS
reorpadU4eCcKux 1 AKCIIEPUMEHTAIBHOTO | XUMUYECKUX
KapTorpaduIecKux HCCIIEAOBAHUS U CHCTEM, SIBJICHHI
JaHHBIX MOJICTUPOBAHUS U TIPOLIECCOB
XHUMUYECKUX CHCTEM,
SIBJICHUN U
MPOIIECCOB

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAYJIS)

! VkaseiBatoTcs B cOOTBETCTBHM ¢ yTBepkaeHHbIME B OTIOIT BO
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O6ma;1 TPYAOCMKOCTb AUCHHUIUIMHBI B COOTBCTCTBUH C y‘-Ie6HI:IM IUIAHOM COCTaBJIsIET 3

3aueTHble eauHuIbl (108 gacos).

TpynoeMKOCTb OT/IE€IbHBIX BUJIOB YU€OHON paOOThI CTYZAEHTOB OYHOW, OYHO-3a04HOM U 320YHOU

dhopm oOyuenus nmpuBeeHa B Tadmuie 2.1.

Taoauna 2.1. TpynoeMKocTh 0T/AeJIbHBIX BUI0B Y4eOHOH padoThl 10 popmMam o0yueHust

Bun yueOHol 1 BHey4eOHOH pabOThI JUIs1 OUHOM (hOpMBI 00YUCHUS

O0BeM QUCILUILIMHEI B 3a4ETHBIX €IUHULIAX 3
O0BeM QUCIUILUIMHEI B aKaJEMAYECKUX dacax 108
KonTakTHas paboTa 00y4armuxcs ¢ nmpenojaBarTesieM (BCero), B 3725
TOM 4Yuciie (Jac.): ’
- 3aHATHS JIEKIIMOHHOTO TUTIA, B TOM YHUCIIE: 18

- IpaKTHYeCKasl MOATOTOBKA (€CIU MPETyCMOTPEHA)
- 3aHATHUS] CEMUHAPCKOTO TUTIA (CEMHHAPHI, TPAKTHYECKHE,
nabopaTopHBIE), B TOM YHUCIIE: 18

- IPaKTHYECKasl MOATOTOBKA (€CIU MPETyCMOTPEHA)
- KOHCYJIbTaIus (HpeI[31<3aMeHaHHOHHa;[)2 1
- IPOMESKYTOUHAs ATTECTAIUS 110 TUCIUILIHHE® 0,25
CamocrosTenbHas pabota o0yyaronuxcs (dac.) 70,75
dopma IpOMEKYyTOUHOU aTTeCTAIMU 00yUarOIIErOCs sksamen — 1 cemectp
(3auet/aKx3ameH), ceMecTp (bI)

Conepxkanue IUCHUILIAHEI,
paboThL, AT KaXKI0W (hOpMBI 00OYUICHHUS MPEACTABICHO B Ta0mie 2.2.
Tabauua 2 — CTpyKTypa U colepkaHue TUCHUILIUHBI (MO1YJIs1)

0J151 OUHOUL hopmbl 0OYUeHUA

CTPYKTYPUPOBAHHOE 110 TeMaM

(pa3menaM) ¢ yKa3aHUEM
OTBEJICHHOTO Ha HUX KOJIMYECTBA aKaIEMUYECKUX YACOB M BUJIOB YUCOHBIX 3aHSATHI K CAMOCTOSITEIILHON

KonTakTHast paboTa, uac.
J I3 JIP

Pa3pgen, TeMa QUCITUTIMHEI KP
(mMoyJ1st) B B B /

T4. | JIP | T.9. | KTT

I 111

w3

I

CP,

gac.

Hrtoro yacos

DopMa TEKyLIETO
KOHTPOJIS
yCIIEBAEMOCTH,
¢dbopma
MPOMEKYTOUHOM
aTTeCTaluH
[no cemecmpam]

Cemectp 1.

Tema 1. Ocnosnvle nonsmus
U 3AKOHbL XUMUU

12

Ortuer 1o
naboparopHoi
pabote Nel, Cnaua
3aJIaHHH JUIS
CaMOCTOSATEILHOM
ITOATOTOBKH

Tema 2. Cmpoenue amoma.
Cospemennvle npedcmasie-
HUSL 0 CMPOEHUU AamoMa 2 )

12

Otyer 110
nabopatopHoi
pabote Ne2, Cnaua
3aJIaHHH JUIS
CaMOCTOSTCILHOU
IIOJITOTOBKHU

2 YycnoBrle 1aHHbIE B JAHHON CTPOKE COOTBETCTBYIOT TPY/I0EMKOCTH, YKa3aHHOMN B yueOHOM 1uiaHe B cronbue «Kouc. (s

rp.)»

3 Yucnosrle naHHble B JAHHON CTPOKE COOTBETCTBYIOT TPYI0EMKOCTH, YKa3aHHON B yueOHOM ruiaHe B cTosone «KITA»
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KonrakTtHas pabora, yac.

®dopma TekyIero

m KOHTPOJIIS
- 13 P gg yCIIEBACMOCTH,
Pazgen, Tema qUCHUILIAHBI KP CP, o dbopma
(Mozyst) Boimo| B B / Hac. % MIPOME)KYTOYHOM
J | tu. 3 | T4 JIP | 4. | KIT < aTTecTaLuH
1T 11 11
[no cemecmpam]
Tema 3. Ilepuoouueckuti OrtyeT o
3axon u Ilepuoouueckas nabopatopHoi
cucmema. Ceoticmea 2 2 8 12 | pabote Ne3, Cnaua
3IEMEHMO8 U UX COCOUHEHUL 3aaHuN JUIS
CaMOCTOATENIBHOU
TIOJITOTOBKH,
Tema 4. Ocnosnule kaaccol OrtyeT o
HeopeaHu4ecKux coeOuHeHull nabopaTopHOI
2 2 8 12 | pabote Ned, Cnaua
3aaHui s
CaMOCTOSITEIbHON
MOJITOTOBKHU
Tema 5. Obwue ceoticmea Oruer o
pacmeopos. Cnocobwl mabopaTopHOMA
BbIPANCEHUS] KOHYCHMPAYULL 2 2 8 12 | pabote Ne5, Cnaua
3aaHui s
CaMOCTOSATENIbHOU
MTOATOTOBKH
Tema 6. Teopus Ortyet no
INEKMPOIUMUYECKOL J1a00PaTOPHOIA
ouccoyuayuu 2 2 6,75 | 10,75 | pabote Ngé, Cnaua
3a/laHuil IS
CaMOCTOSTEJIbHOU
MOJITOTOBKH,
Tema 7. OcHo8bl XuMUueckol 12 Ortyet no
MepMOOUHAMUKY mabopaTopHOMA
2 2 8 pabotre Ne7, Craua
3a/laHuil IS
CaMOCTOSITENTLHON
MOJIFOTOBKHU
Tema 8. Xumuueckas 12 OrtyeT no
KUHEeMUKA U Kamaaus mabopaTopHOA
2 2 8 pabote Ne8, Craua
3a7aHui st
CaMOCTOSTEJIbHOM
MOJITOTOBKHU
Tema 9. OcHoswi 12 Ortyet no
INEKMPOXUMUU J1a00PaTOPHOM
2 2 8 pabore Ne9, Cnaua
3aJlaHuil I
CaMOCTOSTEJIbHOM
MOJITOTOBKH,
KoncyabTanumn 1
KoHTpoJn npomeskyTouHOI 0,25 SK3aMen
aTTecTaluu
HUTOI'O 3a cemecTp: 18 18 70,75 | 108
Hroro 3a Bech nmepuoa 18 18 70,75 | 108




Ipumeuanue: J1 — nexuus; [13 — npaktudeckoe 3ansatue, cemunap; JIP — maboparopnas pabota;
I1IT — npaktuyeckas noaroroska; KP / KIT — kypcoBas pabora / kypcoBoii mpoekt; CP —
caMmocTosiTenbHast pabora

Tadauna 3. MaTpuua cooTHeceHHMsI pa3jiesioB, TeM Y4eOHOH JANUCHMILUIMHBI U (POPMHUPYEeMBIX
KOMIIeTeHI NI

Paznen, Ttema Kon-Bo Koz Obmee
R — 4ACOB KOMIICTEHI[UU KOIMECTBO.
OIIK-1 KOMIIETEHITHHI
Tema 1. OcHOBHBIE HOHATHS U 3aKOHBI XUMUH 12 + 1
Tema 2. Ctpoenue atroma. COBpeMEHHbIE 12 + 1
MIPEICTABJICHHS O CTPOCHHH aTOMa
Tema 3. [lepuoanueckuii 3akoH u [leprnonnueckas 12 + 1
cucteMa. CBOICTBA DJICMEHTOB U X COCAUHCHUN
Tema 4. OCI;IOBHBIG KJIaCChl HEOPTaHUYECKUX 12 + 1
COCAUHEHMI
Tema 5. OGmiue cBoiicTBa pacTBOpoB. CriocoOb 12 + 1
BBIPXCHUS KOHIICHTPAIHIA
Tema 6. Teopust SIEKTPOTUTHICCKON TUCCOIUAIIIN 10,75 + 1
Tema 7. OCHOBBI XMMHUYECKON TEPMOIUHAMUKHI 12 + 1
Tema 8. Xumudeckas KHHETHKA U KaTalln3 12 + 1
Tema 9. OCHOBBI AIEKTPOXUMUH 12 + 1
KoHcynpranuu 1
KoHTpOJIb MPOMEKYTOUHOI aTTeCTaINH 0,25
Hroro 108 1

Kpartkoe cogep:xkanue Ka:ka10i TeMbl TUCHHUILIMHBI (MOAYJIs1)

Tema 1. OcHOBHBIC NOHATHSA W 3aKOHbI XHMHH

OcHOBHBIE XMMHMYECKHE MOHSTHUS: aToOM, MOJIEKYyJa, XUMHUYECKHH >3JIEMEHT, XHMHuYecKas
peakius. ATOMHO—MOJIEKYJISIpHOE yUeHHUe, Kak (yHIaMeHT COBPEMEHHOM XUMUHU. ATOMBI U MOJIEKYJIbI
KaK JUCKpeTHbIe uacTUIbl. OTHOCHTENbHbIE ATOMHBIE U MOJEKYJSIpHblE Macchl. Monb. 3aKoH
ABoraznpo. MonsipHass Macca U MOJISIpHBIM 00bEéM. OnpezneneHne MOJIEKYJISPHBIX MacC BELIECTB B
ra3000pa3HOM COCTOSTHUU. ['a30BbI€ 3aKOHBI. JKBUBAJICHT. 3aKOH SKBUBAJICEHTOB. 3aKOH MOCTOSIHCTBA
COCTaBa. 3aKOH COXPAHEHUs MacChl BEUIECTB. 3aKOH COXPAaHEHUs DHEPTHUH.

Tema 2. Ctpoenne atoma. CoBpeMeHHbIE MPEJACTABIEHUS 0 CTPOEHUN aTOMa

CoBpeMeHHbIE NIPEACTABIECHUS O CTPOCHUH aTOMa. DKCIEPUMEHTAIbHbIE OCHOBAHMSI YUYEHUS O
CTPOECHHH aTOMOB. KOpHyCKyJIsspHO—BOJHOBOM ayalu3M MHKpOYacTull. Teopus CTpoeHHs aToma
Bogopoga Huibca bopa. ATOMHBIE CHEKTpbI. DJIEMEHTBHI BOJHOBOM MEXaHUMKHM aTOMOB. IIpuHumn
HeonpeneneHHoctu ['eitnzenOepra. KBanToBble umcna, (U3WYECKW CMBICT KBAHTOBBIX YHCEI.
AtomHble opOuTanu. IlpuHIMNBI 3amoMHEHHS AaTOMHBIX OpOUTaleil »ineKkTpoHamu. s—, p—, d—,
f-opburtanu, UX KOHPUTYpaLlMU U SHEPreTHYecKue XapakTepucTuku. [lopsaok 3anoaHeHust opOuTanen
anekTpoHamu, npuHuun [laynu, npaBuna I'yanma u KneuxkoBckoro. CTpoeHHE CIIOXKHBIX aTOMOB.
@daxTophl, BIAUSIOUIME HAa YHEPTHIO 3JIEKTPOHOB B MHOT'O3JIEKTPOHHOM aTrome (3apsj sjipa, IJIaBHOE
KBAaHTOBOE YHUCIIO, 3P (PEKThI IKPAHUPOBAHMS ¥ IPOHUKHOBEHHUS).

Tema 3. Ilepuoauyeckuii 3akoH u [lepuoanyeckasi cucrema. CBoiCTBA 3JIEMEHTOB U MX
coeIMHEeHU

ITepuonnueckuii 3akoH. [lepuoanueckas cucrema sneMeHToB []. V1. MeHeneeBa B CBETE yUeHUs
o crpoeHun aroma. [lepuoandeckas cuctemMa M TMOPSJIKOBBIA HOMEp (MECTO) BJIEMEHTa KakK ero
BAOKHEWIIAss XapakrepucTtuka. [lepumonsl m rpynnel. PacronoxkeHune MeTaIOB W HEMETAUIOB B
NIEPUONYECKON cUCTeME. DNIEKTpOHHbIEe aHaoru. KaliHocuMMeTpuuHble 3neMeHThl. [leproauueckoe



M3MEHEHHE CBOMCTB XMMUYECKHX AJIEMEHTOB, coelMHEHM. Pagiycsl aToMOB 1 HOHOB. D¢ (heKTUBHBIN
3aps] aTroMa. BTopuuyHas NEpUOAMYHOCTb. OHEPrUs HOHMU3ALMH M CPOACTBO K JJIEKTPOHY.
ONEeKTPOOTPULIATENIBHOCTh IEMEHTOB. [1epHOAMYHOCTh N3MEHEHHUS CTEIIEHU OKHCIIEHUS DJIEMEHTOB.
PacnpocTpanenne XuMHUYECKUX 3JIEMEHTOB B 3¢MHOM Kope. XUMHUECKUI COCTaB OT/AENbHbIX reocdep.
X¥UMHS HEMETAJUIOB: BOJOPOJ, TaJOreHbl, XaJbKOIeHbl (BOJA, MEPOKCHUJ BOJOPOJA), 3JIEMEHTHI
MOATPYIIIBI a30Ta, YIVIEPOJ U KpeMHUH. XuMus s— U p—MeTauioB. llenodynsie MeTamibl: Moy4eHue,
CTpoeHHe, (PU3NKO—XUMHUYECKUE CBOMCTBA, UX COCAMHECHUS. bepruii, Marauii u mei09Ho3eMebHbIC
METaJUIbL: IOJTy4YEeHUe, CTPOeHHUE, (PU3MKO—XMMHUUYECKHE CBOMCTBA, )KECTKOCTb BOJIbL. DJIEMEHTHI TPEThEH
TPYIIBl NEPUOINYECKON cHUCTeMbl. XUMHsS d—3JIEMEHTOB: METAJIbl YETBEPTOM, MATOHM, LIECTOW M
ceapmoii rpynn [1C. bnaropoanbie razsl. MeTaiuibl BOCBMOM TPYMIIBI.
Tema 4. OcHOBHBIE KJIaCChl HEOPrAaHUYECKUX COeANHEHUH

Knaccugukanus HeopraHmdyeckux coenuHeHUH. OKCHIbI, KHCIOTBI, OCHOBAaHHUS, COJIH,
HOMEHKJIaTypa, CBOMCTBAa. XMMHMUYECKHE CBOWCTBA. I'eHeTHueckas CBs3b. BOIOPOIHBIN IOKAa3aTelNb.
OOMeHHBIE peakluu B pacTBopax. ['maponus cosell, pa3uyuHble ciaydayd TUAPOJIN3a CoJel, cMelleHne
TUAPOIIN3A.

Tema 5. O6mue cBoiicTBa pacTBopoB. Cioco0bI BbIpaskeHUsi KOHIEHTPaui

OCHOBHBIC TIOHSITHS: CUCTEMa, KIACCHU(PHUKAIMS CUCTEM, TEOPUU PACTBOPOB, KIACCHU(PUKAIIHS
BEIIECTB 10 PACTBOPUMOCTH, KJIACCHU(PHKAIMS PacTBOPOB IO HachllleHHOCTH. Kpucramimzaunus,
nepekpuctamuuzanis. CriocoObl BRIPAKEHHS COJIEPKaHHsI PACTBOPEHHOTO BEIIECTBA B PACTBOPE.

Tema 6. Teopus 3J1eKTPOIUTHYECKON TUCCOIUATIHU

OCHOBHBIE TIOJIOKEHUSI TEOPUH IIEKTPOIUTUYECKON nucconmanui. OCoOOEHHOCTH PacTBOPOB
1eKTpouTOB. Crabble 3nekTponuThl. KoHcTanTa M creneHb aucconuanuu. KuciaoTel, OCHOBaHUS U
COJIU B CBETE TEOPHUHU BJICKTPOJIUTUYECKON auccoruanuu. Pacuer konuentpamnuit nonos H+ u OH- B
BOJHBIX PACTBOPAX KUCIOT U OCHOBAaHUH. TeopHsi CHIIBHBIX 3JIEKTPOJIUTOB. AKTUBHOCTb HOHOB. loHHAas
cuJia pacTBopa.

Tema 7. OCHOBBI XMMHUYECKOI TEPMOTUHAMUKHU

OHepreTuka M HalpaBiICHUE NPOTEKAHUS XMMHUYECKHUX MPOLECCOB. BHYTpeHHSS M SHTaIbNUA
sHeprus BemecTB. CtaHnapTHbele ycioBus. DHTponus. OHeprus ['m66ca. HanpaBnenue nporexkaHus
XUMHUYECKUX TpoueccoB. Tepmoxumus. TermnoBol 3p¢peKkT XMMHUUECKUX PEaKIHU MpU MOCTOSTHHOM
JaBeHUM W TpU HOCTOSHHOM oObeme. Temnora oOpa3oBaHMs W TEMJOTa CrOpaHMs BELIECTBA.
Tepmoxumuueckue pacuersl. 3aKoH ['ecca U ciecTBUS U3 HETO.

Tema 8. XumMuveckass KHHETHKA M KaTaJIN3

CkopocTh peakluu, BIMSHHME pa3IMYHbIX (DAKTOPOB HAa CKOPOCTh XMMMUECKOH pEaKIMH.

ITpaBusno Bant-I'op¢a. 'oMmoreHHslit 1 reTeporeHHbli KaTanus.
Tema 9. OcHOBBI 3JIEKTPOXUMHHU

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakUU. OKHUCIUTENb, BOCCTAaHOBUTENb, OKHUCICHHE,
BOCCTAHOBJIEHHE. THUIMBI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX MporeccoB. CocTaBieHUE YpaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUH METOAaMU 3JEKTPOHHOro OajaHca M TMONypeakuuit
(MOHHO-3JIEKTPOHHBIH MeTon). BnusHue KHCIOTHOCTH Cpeapl Ha NPOAYKTHI OKHCIUTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKIMNA. DIEKTPOIN3 PAcIIaBOB M BOJIHBIX PAaCTBOPOB 3JIEKTPOJIUTOB. 3aKOHBI
®dapapes.

5. METOJIWYECKHWE YKA3AHUS 1O TPEITIOJABAHHUIO
1 OCBOEHUIO JUCLHHUILIUHBI (MOJY.I5T)

5.1. Yka3zanus AJ1s1 npenoaasaTe/iel 0 OPraHu3aluy U NPOBEACHUI0 Y4eOHbIX 3aHATHI 1O
AUCIHMUIIJINHE

Memoouueckue pekomenoayuu npu npoeedeHun 1eKyuil

Jlexuu SBISIOTCSI OTHUM M3 OCHOBHBIX METOIOB OOYUCHHS 0 AUCITUIUTHHE. | TaBHOM 3amadeit
KOKIOW JIEKUUHU SIBISAETCS PAaCKpPBITHE CYIIHOCTHM TEMbl M aHAIU3 €€ OCHOBHBIX ITOJIOKEHHH.
PGKOMGHHyeTCH Ha HCpBOfI JICKOUA JOBECTU OO BHUMAHHA CTYACHTOB CTPYKTYPY AUCHUIIIIMHBI U €TO
pasziensl, a B JajbHEHIIEM yKa3blBaTh HAyalo KaXJOro pasiena (MOAayls), CyTb M €ro 3ajgauu, a,
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3aKOHYHUB U3JI0KEHUE, TOJABOJUTH UTOT IO 3TOMY Pa3/eny, YTOOBI CBSA3ATh €ro CO CIEIYIOIIHM.

ConepkaHue JIEKIMA OMPEeseTCs HACTOAMEeH padodei mporpaMMor TUCHUTIIMHBL Jliis
3¢ (HEeKTHBHOTO MPOBEICHUS JICKIIMOHHOTO 3aHATUS PEKOMEHIYETCsI COOJIFOIATh MOCIIEeI0BATEILHOCTD
€€ OCHOBHBIX 3TaIloOB:

1. bopMyIIUPOBKY TEMBI JIEKIIUH;

2. yKa3aHHe OCHOBHBIX H3y4aeMbIX Pa3/IeJIOB WIIK BOIIPOCOB U MPEANOIaraeMbIX 3aTpaT BpEMEHH
Ha UX U3JI0’KEHUE;

. U3JI0’KEHUE BBOJIHOM 4acTH;

. U3J10K€HHE OCHOBHOM YaCTH JICKIIUU;

. KpaTKHe BBIBOJIBI 10 KaXKJIOMY U3 BOIIPOCOB;

. 3AKJIFOUYEHUE;

. PEKOMEHIallu ¥ JINTEPATYPHBIX HCTOYHUKOB IO U3JIaraeéMbIM BOIIPOCAM.

HauvanpHplil 3Tan Kakaoro JEKIUOHHOTO 3aHSATUS — OIVIALIEHUE OCHOBHOM TEMbI JIEKLIHH C
KpaTKOM aHHOTAIMell mpeasaraeMbIX JUIsl U3ydeHus: Bonpocos. [IpenonaBarens 10KEH COOOLUIUTH O
MIPUMEPHOM TUTaHE TTPOBEICHUS JICKITMH M TIPEIIojaraeéMoM paciipeie]eHin Ot keTa BpeMenu. Ecim
OuepeqHOE 3aHATHE SBISETCS MPOAOKEHHWEM IMpeablaylleld JeKUUH, HeoOXOAUMO KpaTKo
chopMyIUpOBaTh TIOJYyYEHHBIC paHee pe3yJbTaThl, HEOOXOJMWMBIC I TOHHMMAHUS M YCBOCHUS
M3Y4aeMbIX BOIIPOCOB.

B BBOAHON 4acTH JOCTATOYHO KPATKO XapaKTEPHU3YEeTCs MECTO M 3HAYCHHE JAHHOM TEMBI B
Kypce, aeTcsi 0030p BaKHEHIIMX MCTOYHUKOB M (DOPMYIUPYIOTCS OCHOBHBIE BOMPOCHI WUJIM 3aJlauH,
pelIeHrne KOTOPBhIX HEOOXOAUMO Ul CO3JaHUsl CTPOMHOW CHUCTEMbl 3HAHMW B JTAHHOW IMpPEIMETHOM
obnactu. B 3T0i yacTu nekuuu 1eMOHCTPUPYIOTCS OCHOBHBIE TIEIATOTUYECKUE METO/IbI, KOTOpPbIE OYAyT
WCIIOJIB30BAThCS MPHU U3JI0KEHUU MaTepHalla U yCTAHABIMBACTCS KOHTAKT C ayJAUTOPHUEH.

OcCHOBHas 4acTh JIEKIIMM UMEET CBOEH LIEJIbIO PACKPBITHE COJAEPKAHMS OCHOBHBIX BOITPOCOB WM
Pa3lIeNIoB U OMPEEISIETCS IOTUUECKOU CTPYKTYPOM Tu1aHa jJeKuuu. [Ipu 3ToM ucnosib3yroTcsi OCHOBHbBIE
MeJarornyeckue CrocoObl H3JIOKEHHs] MaTepuana: OIHCaHUe-XapaKTepPUCTHKA, I[OBECTBOBAHUE,
oOBsicHeHue u Ap. [IpenogaBaTenb TOJDKEH TaKKe YMEIIO UCTONB30BaTh d()(PEKTUBHBIC METOAMYCCKHC
MpUEeMbI U3JIOKEHHUS MaTepuana — aHalu3, 0000IIeHrne, HHAYKINIO, NeTyKIHIO, TPOTUBOIOCTABICHHUS,
CpaBHEHUS U T.J., 00eCTIeUnBaIONINe JOCTATOYHO BHICOKHUN YPOBEHb KadeCTBa yueOHOTO Ipoliecca.

B 3akimounTenbHOM YacTy EKIUK MPOBOJAAT 0000IIeHne Hau0oiee BaKHBIX U CYIIECTBEHHBIX
BOIIPOCOB, JIETAIOTCS BBIBOBI, (DOPMYIUPYIOTCS 3a7a4d IJIsi CAMOCTOSITEIbHOM paboThI CiryIiarenei u
yKa3bIBaeTCs peKkoMeHayemas aureparypa. OcraBiieecs: BpeMsi UCIOIb3YIOT 11 OTBETOB Ha BOIIPOCHI,
3a/1aBaeMbI€ CIYIIATESIMU, U JUTsI BO3MOXKHOM TUCKYCCUU O COJIEP KAHUH JICKITUH.

Memoouueckue pekomenoayuu K coO0epHcanuio 1eKyuu

CopnepkaHue JEKIIMOHHOTO MaTepuaia JIOJDKHO CTPOTO COOTBETCTBOBATH COJEPKATEIHHOU
4acTU YTBEPXKACHHOH paboueil yueOHOW MporpamMmbl AMCHMILTUHBI U COOTBETCTBOBATH OCHOBHBIM
TUIAKTUYECKUM TPUHIIUIIAM, KOTOPbIE 00€CTIeUnBAIOT COOTBETCTBUE M3JIaraéMoOro MaTepuaia Hay4dHo-
METOAMYECKUM OCHOBAM NEeAaroruyeckou nearenbHoCcTH. OCHOBHBIMU U3 HUX SIBJISIFOTCS 1I€IOCTHOCT,
Hay4YHOCTb, JJOCTYITHOCTh, CACTEMAaTHYHOCTb U HATJISITHOCTb.

[{enoCTHOCTh JEKIUU O0ECTeunBaeTCsl CO3JAaHHEM EIUHOW €€ CTPYKTYphl, OCHOBAaHHOH Ha
B3aMMOCBSI3H 337124 3aHITHS U COJICPKaHUS MaTepuaa, MpeaHa3HaueHHOTO IJIs YCBOCHHSI CTY/ICHTaMH.

Hay4ynocts nexkuum mpeanosjaraer CoOTBETCTBHE Marepuajga OCHOBHBIM IOJOKEHUSIM
COBpEMEHHOM HaykH, aOCoJIIOTHOE IMpeoliagaHue OOBEKTHUBHOIO (akTopa M JI0Ka3aTeIbHOCTb
BBIIBUTAEMBIX TOJOXKeHUH. i1 HaydHO OOOCHOBAHHOM JIEKIIMU XapaKTepPHBI SICHOCTb, JIOTHYHOCTb,
apryMEHTHPOBAHHOCTH, TOYHOCTh U CIKATOCTh.

[TpuHIUIT TOCTYMHOCTH JIEKITUH MPEoaraeT, 4To cojepkaHue y4eOHOTo MaTepuania I0JKHO
OBITH TIOHATHBIM, & 00BEM JTOTO MaTepuajga MOCWIBHBIM JJIS BCEX CTYACHTOB. JTO O3HAYaeT, UYTO
CTENEHb CJIOKHOCTH JIEKIIMOHHOTO Marepualia JI0JKHAa COOTBETCTBOBATh YPOBHIO pa3BUTUSA U
MMEIOIIEMYCs 3anacy 3HaHUW U IIPEICTABICHUN CTY/IEHTOB.

CucTeMaTUYHOCTh JIGKIIMOHHOTO Marepuanga ONpeAeNsieTcs B3auMOCBS3bI0 H3y4aeMOro
Marepuaia ¢ paHee U3yuYeHHBIM, TOCTENEHHBIM MTOBBIIICHUEM CIIOKHOCTH PaCCMaTPUBAEMBIX BOIIPOCOB,
B3aMMOCBSI3BIO0 YACTEH M3ydaeMOoro Marepuaina, o00OIIeHHEM U3YYeHHOTO MaTepuaia, CTPOMHOCTHIO

NN L kAW
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W3IIOKEHHUST MaTepuaia Mo COJACPKAHUIO U BHEIIHEW (opMe ero mojaayu, pyopukaueil Kypca, TEMBI,
BOIIPOCA U €JUHO0Opa3ueM CTPYKTYpbI IOCTPOSHUS MaTepraa.

[TpuHIMIT HATTASAHOCTH COJEPIKAHUS JIGKIMH TpeOyeT HCIIONB30BAHMS TMPH YTCHHUU JICKIIMH
BU3YaJbHBIX HOCUTENIEH HHGOPMAIIUHU B BUIE MTPE3EHTALIHI, TOCKOJIbKY OCHOBHOM MOTOK HH(MOpMAaINH
B Y4eOHOM IpOIIecce BOCIPHUHUMACTCS 00yIaeMbIM 3pUTEIBHO. JIeMOHCTpAIIMOHHBIN MaTepHall BO BCEX
ClIy4asix JOJKEH UTPaTh MOJUYMHEHHYIO POJIb U HE IOJMEHATh COIEpkKaHUs JIEKIMU. B KaXX 161l MOMEHT
JIEKIIUA HEOOXOIMMO JAEMOHCTPUPOBATH TOJIBKO TOT HATISHBIA MaTepUall, KOTOPHI HUIUTIOCTPUPYET
W3J1araeMble MOJI0KECHHUS.

5.2. Yka3zanus 1J1s1 00y4a0IMXCs 10 0CBOCHUIO TUCUUIJIMHBI (MOIYJII0)

Paboma nao xoncnekmom nexkyuu

PaboTy HaJ KOHCIIEKTOM ClIeIyeT HAYMHATD C €ro 10padOTKH, JKeIaTeIbHO B TOT KE JIeHb, IIOKa
Marepual elie JIETKO BOCIPOU3BOIUM B namsaTu (depe3 10 yacoB mociie JEeKIUU B MaMsITH OCTAE€TCS HE
6oxee 30-40 % matepuana). C uenpto 10pabOTKH HEOOXOAUMO MPOUYUTATH 3aMIUCH, BOCCTAHOBUTH TEKCT
B MMaMSITH, a TAaK)K€ UCIIPABUTh OMUCKH, paciindpoBaTh HE MPUHATHIC PAHEE COKPAIECHUs, 3aOTHUTh
MPOMYILEHHbIE MECTa, MOHATh TEKCT, BHUKHYTH B e€ro cmbicia. [lanee mpouuTarh Marepuan IO
PEKOMEHIyeMOU JIuTepaType, pa3pelias B X0/Ie YTCHUSI BOZHHUKIINE paHEE 3aTPYyIHECHHUsI, BOMPOCHI, a
TaK)Ke JIOTIOJIHSISI U MCTIPABIISIsl CBOU 3aIMCH. 3alKCH JIOJDKHBI OBITh HAIVIATHBIMU, JUIS YETrO CIEIyeT
MPUMEHATHh Pa3UYHbIe CHOCOOBI BbIACNEHUM. B Xome 10paOOTKM KOHCIIEKTa YIIyOJIsIOTCS,
PaCIIUPSIOTCS M 3aKPEIUISIOTCS 3HAHMS, a TAKXKe TOMOJIHSIETCS, UCIPABISETCS U COBEPIICHCTBYETCS
KOHCTICKT.

[ToAroTOBIEHHBIN KOHCIIEKT U PeKOMEHIyeMas JINTepaTypa UCHOIb3YIOTCS MPU MOJITOTOBKE K
CEMUHAPCKUM M TMPaKTUYECKUM 3aHATHsAM. [loaroroBka CBOAMTCS K BHUMATEIBHOMY IPOUYTEHUIO
y4eOHOro MaTepuana, K BbIBOJY C KapaHJalloM B PYKax BCEX YTBEPKIEHUN U (OpMYIl, K PEIICHUIO
MIPUMEPOB, 33]1a4, K OTBETaM Ha BOIPOCHI. [Ipumepsl, 3aaaun, BOPOCHI IO TEME SIBIISIIOTCS CPEACTBOM
CaMOKOHTPOJISI.

Paboma c pexomenodosannoit 1umepamypoi

[Tpu paboTe ¢ OCHOBHOM M JOMOJHUTENBHON JTUTEPATypOH IeIeco00pa3HO MPUIEPKUBATHCS
Tako nmocienoBaTeabHoCcTH. CHaYama mpoYuTaTh BECh 3a/IaHHBINA TEKCT B ObIcTpoM Temte. Llens Takoro
YTEHUsI 3aKITI0YaeTCs B TOM, YTOOBI CO3/1aTh 001IIee MpeCTaBlIeHne 00 U3ydyaeMOM MaTepuane, MOHATh
OOIIUH CMBICIT MPOYUTAHHOTO. 3aTE€M MPOUYUTATh BTOPUYHO, 00JIEe MEIJIEHHO, YTOOBI B XOJ€ UTCHHS
MOHATH U 3aIIOMHUTH CMBICI KaXK0M (Ppa3bl, KAKIOTO MOJIOKEHHS U BOIIPOCA B IIETIOM.

UteHue MpUHOCHUT TMOJIb3Y U CTAHOBUTCS MPOIYKTUBHBIM, KOTJIa COMPOBOKIAETCS 3alHUCSIMHU.
3T0 MOKET ObITh COCTABIIEHUE IJIaHA TPOYUTAHHOTO TEKCTA, TE3UCHI UM BBIMTUCKH, KOHCIIEKTUPOBAHKE
u 1p. BeiGop Bua 3anucu 3aBUCHUT OT XapaKTepa U3ydaeMoro Matepuana u uesiei padotst ¢ HuMm. Ecnu
coJiepKaHue MaTepHalla HECJI0KHOE, JIETKO YCBaUBAEMOE, MOKHO OTPAaHUYUTHCA COCTaBJICHUEM IJIaHa.
Ecnm marepuan coAep>KUT HOBYIO W TPYAHO YCBaWBaeMyk HHGOPMAIHIO, I1€J1ecO00pa3HO €ro
3aKOHCIIEKTHPOBATb.

B nporecce n3yuenus mareprana UCTOUHMKA U COCTABJICHHUS KOHCIIEKTa HYXKHO 0Os3aTEIbHO
MPUMEHSITh Pa3TUYHbIC BBIICICHHUS, MOJ3ar0JIOBKU, CO3/1aBasi OJOYHYIO CTPYKTYpY KOHCHEKTa. DTO
JIeTaeT KOHCTIEKT JIETKO BOCIIPUHUMAEMBIM U yIOOHBIM 7151 paOOTHI.

Iloozomoexa k nabopamopuvim padbomam

[ToaroToBka K JTaOOPATOPHBIM 3aHATHUSIM TIPEAIOIAaraeT MPeABAPUTEIBHYIO CAMOCTOSATEIbHYIO
paboTy CTYACHTOB B COOTBETCTBUU C METOAMYECKHMH Pa3padOTKaMH O KaXIOH 3ariaHupOBaHHOMN
TeMe.

JlabopaTopHble 3aHATHS MO3BOJSIOT MHTETPUPOBATh TEOPETUUYECKUE 3HAHUS M (POPMHUPOBATH
MPAaKTUYECKUE YMEHUSI M HABBIKU CTYJIEHTOB B MPOIIECCE YIEOHOM IeATeTHHOCTH.

CTpyKkTypa M TOCIEIOBATEIbHOCTh 3aHATHI: HA MEPBOM, BBOJHOM, 3aHSATUU MPOBOJUTCA
WHCTPYKTaX OOYyYalolmUXCs TIO0 OXpaHe Tpy/a, TEXHHKE O€30MacCHOCTH W TpaBujaM pabOThl B
naboparopuu TO WHCTPYKIUSAM YTBEpKIEHHOro oOpas3ia ¢ ¢ukcalueil pe3ylbTaTOB B KypHae
HHCTpYyKTaxa. OOydaromuecss TakKe 3HAKOMSITCS ¢ OCHOBHBIMH TPEOOBAHHUSIMHU TMPETOAaBATENS IO
BBITIOTHEHUIO y4eOHOTO IUIaHa, ¢ TpaHUKOM MPOXOXKIEHUS JIa0OpaTOPHBIX 3aHATHH, ¢ TpaduKOM
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MIPOXOKJICHHUSI KOHTPOJIBHBIX 3a/1aHUH, C OCHOBHBIMH (DOpPMaM OTYETHOCTH IO BBITIOJIHEHHBIM paboTam
1 3aJIaHUSM.

JlaGopaTopHbie pabOThI BHITOIHAIOTCS B COOTBETCTBHH C METOIMYECKUMU YKa3aHUSIMHU.

CrpykTrypa 1a00paToOpHOTo 3aHATHSL:

— OOBsBICHHUE TEMBI, LIEJIN U 33/1a4 3aHATHUSI.

— IlpoBepka TeOpeTHYECKOM MOATOTOBKH CTYACHTOB K JIAOOPATOPHOMY 3aHSTHIO.

— BreimonHenue 1abopaTopHoii paboTHI.

— IloxBenenue nToroB 3aHATHS ((POPMYITHPOBAHIE BBIBOJIOB).

— Odopmnenue oryera.

— 3amuTa paboThI PETOIABATEINIO AUCIUIIIIHHBL.

Memoouueckue pekomenoayuu no nOO20MoGKe K IK3amMeHy

[Ipu moxroToBKe K 3K3aMeHy (B KOHIIE CEMECTpa) MOBTOPSTH MPONACHHBII MaTeprall B CTPOTOM
COOTBETCTBHH C y4eOHOU MPOrpaMMOM, IPUMEPHBIM MIEPEYHEM YUEOHBIX BOIIPOCOB, BHIHOCSIIUXCS HA
3a4eT M COJAEpXKAIIMXCS B JAaHHOM mporpamme. lcmomb3oBaTh JHUTEPaTypy, PEKOMEHIOBAHHYIO
npernonaBaTeneM. OOpaTUTh 0c000€ BHUMAaHUE HAa TEMbI YI€OHBIX 3aHATHH, MPOMYIICHHBIX CTYICHTOM
no pasHbiM mnpudnHaMm. [Ipm HeoOXoauMocTH 00paTUThCA 3a KOHCYJIbTAMEH W METOJMUYECKOMN
MIOMOIIIBIO K TIPEIO/IaBaTEIIIo.

Tabanna 4. Coaep:kaHue caMOCTOATEIbHOM padoThl 00y4AOIIMXCS

Bonpocsl, BeIHOCHMBIE Kon-Bo
dopMbI pabOTHI
Ha CaMOCTOSITEJIbHOE U3YUYEHHE 4acoB
Tema 1. OCHOBHbBIE TOHATHUS U 3aKOHBI XUMUH. Odopmienue ordera o
OTHOCUTENbHBIE ATOMHBIE U MOJIEKYJISIpHbIE MacChl. MOJIb. naboparopHoii  pabote
3akon ABoraapo. MosipHas Macca W MOJSPHBIH 00BEM. Nel, Cnaua 3amanuii nis
Omnpenenenre MOJEKYJISIPHBIX Macc BEIIECTB B ra3000pa3HOM 8 CaMOCTOSTEJIbHOU
COCTOSIHMHM.  ['a30Bble  3aKOHBL.  DKBHUBAJICHT.  3aKOH MOATrOTOBKHU
DKBUBAJIEHTOB.  3aKOH IIOCTOSHCTBA  COCTaBa.  3aKOH
COXpaHEHMsI MacChl BEIECTB. 3aKOH COXPaHEHUs! YHEPTHH.
Tema 2. Ctpoenne atroma. CoBpeMEHHBIE ITPEICTABIEHUS O Odopmiienne otuyera mo
CTPOCHUH aToOMa nabopaTopHoit  pabore
ATOMHO-MOJIEKYJISIPHOE y4YEeHUE, Kak byHIaMeHT Ne2, Cnaua 3amanuil mjist
COBPEMEHHON XMMHUHU. ATOMBI U MOJIEKYJIbl KaK JUCKPETHBIC CaMOCTOATEIIbHOMN
gactulbl. COBpEMEHHBIE NPEACTABIEHUS O CTPOCHUU aToMa. 8 MOJATOTOBKH
OKCHepUMEHTAJIbHbIE OCHOBAHMS YYEHHS O CTPOEHUU aTOMOB.
AtomHble cnekTpel. DaxkTOphl, BIHAIOIIAE HA JHEPIHUIO
AJIEKTPOHOB B MHOT'03JIEKTPOHHOM aToMe (3apsi sApa, INIaBHOE
KBaHTOBOE 4HCIIO, 3¢ dexTh SKpaHUPOBaHUS u
IIPOHUKHOBEHUS).
Tema 3. Ilepnonnueckuii 3akoH u [lepuoaudeckas cucrema. Odopmiienne otyera mo
CBOICTBA 2JIEMEHTOB U UX COCTMHEHUM nabopaTopHoii  pabore
PacripocTpaneHne XMMHUYECKHUX 3JIEMEHTOB B 36MHOU KOpeE. Ne3, Cpaua 3amanuii s
XUMHYECKUH  cOCTaB  OTHENbHBIX  reocdep.  Xumus CaMOCTOATEIbHON
HEMETAJUIOB: BOAOPOJ, TaJIOTE€HBI, XaJbKOI'€HbI, AJIEMEHTHI MOJITOTOBKU
MOATPYIIBI  a30Ta, YIIEPOX W KpeMHUH. XuMHA S— U 8
p—MmertauioB. lllenounble MeTaibl: MOJY4EHHE, CTPOCHHE,
(GU3NKO—XMMUYECKHE CBOWMCTBA, UX COEAMHEHMS. DIIEMEHTHI
TPETbE  TPyNIbl  NEPUOAUYECKOM  CHUCTEMBI.  XUMHS
d—3J1eMeHTOB: MeTaJUIbI Y€TBEPTOM, MATOM, IIECTON U CEIbMOM
rpynn [IC. brnaroponHbie razpl. MeTaisl BOCbMOM IPYIIBIL.
Tema 4. OcHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTUHEHHM Odopmnenue ordera Mo
8 nabopaTopHoil  pabore
Ned4, Cnaua 3amanguil mjis
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Oxkcuapl, KHUCIOTBHL, OCHOBAaHMS, COJH, HOMEHKJIATypa, CaMOCTOSITENTbHOM
CBOMCTBA. YpaBHEHUS XUMHUUYECKUX peakiui. Pacu€rsl mo MHOArOTOBKU
YpaBHEHHUSM pPEeaKIuil.

Tema 5. O6miue cBoiicTBa pacTBOPOB. CIIOCOOBI BBIPAKCHHS OdopmieHue ordera o
KOHIICHTpaIui nabopaTopHoii  pabore

OcCHOBHBIC TIOHSTHS: CHCTEMA, KIAaCCH(PHUKAIUS CHUCTEM, No5, Cpaua 3amaHuil s
TEOpUU  paAcCTBOPOB,  KJjacCHU(PHUKAIuUs  BELIECTB IO CaMOCTOSITENIbHOM
PacTBOPUMOCTH, KJIacCU(UKAIIUS pacTBOpOB o 8 MOATOTOBKHU
HachlleHHOCTH.  Kpucramnuzanus, nepeKkpucTauIM3alus.

Ocobennoctu pacTBOpOB 3JEKTPOJIUTOB. Pacuer
KoHIleHTpauuii noHoB H+ u OH- B BOAHBIX pacTBOpax KUCIOT
Y OCHOBAHUM.

Tema 6. Teopust 37EKTPOTUTUYECKON UCCOIUALIMHI Odopmienue oruera 1O

MexaHu3M 3JIEKTPOTUTHUYECKOM JIUCCOIUAIIMN TTOJISIPHBIX nabopaTtopHoii ~ pabore
BellecTB. BemiectBa 3IEKTPOIUTHI U HE  DICKTPOIHTHI. 6,75 | Ne6, Cnava 3amanuil s
CunpHple U cnadble 3eKTposuThl. CTENeHb IUCCOLMALIUU. CaMOCTOSITENIbHOM
Koncranra nuccouunanuu. [Iponssenenre pacTBOPUMOCTH. MOJITOTOBKU

Tema 7. OCHOBBI XUMHUYECKOW TEPMOAMHAMUKHI Odopmienue ordera 1o

DHepreTdka W HalpaBieHHE MPOTEKAHUS XHUMHUYECKUX naboparopHoii  pabote
nporieccoB. CTaHgapTHbIe YCIOBHS. Termaora oOpa3oBaHUsS U 8 Ne7, Cnaua 3amanuii nis
TEIUIOTa CrOpaHus BellecTBa. TepMOXUMHUYECKUE PACUETHI. CaMOCTOSITENIbHOM

MOJATOTOBKHU

Tema 8. XumHueckas KHHETUKA U KaTaau3 Odopmnenue oryera o

CKOpOCTh peakiyH, BIMSHUE Pa3IHMYHBIX (PAKTOPOB Ha naboparopHoii  pabote
CKOpOCTh XHMHUecKol peakiuu. IlpaBuno Bant-T'odda. 8 Neg,
I'OMOreHHBIN U reTepOreHHBIN KaTalns3. Cpnaua  3amaHuil i

CaMOCTOSTENIbHOU
MOJATOTOBKHU

Tema 9. OCHOBBI 2JIEKTPOXUMHUH Odopmiienne otuyera mo

["anbBaHmveckue 3yeMeHThl. HanmpaBieHne OKUCIUTENbHO- naboparopHoii  pabote
BOCCTAHOBUTEIBHBIX  PEAKUUUA.  DIEKTpOIH3.  3aKOHBI 8 Ne9, Cnaua 3aganuii nns
AIIEKTPOJIN3A. CaMOCTOSITEIIbHON

MOATOTOBKHU

5.3. Buabl 4 (popMbI IMCbMEHHBIX PA0OT, NPEeAYCMOTPEHHBIX NPH 0CBOCHHUH AU CHMILIHHBI,
BBINOJIHSIEMbIE 00YYaI0IIUMHUCS CAMOCTOSITEILHO:
B kauectBe mnuChbMEHHBIX paloOT mpeiaraercs OQOpPMIIECHHE OTYeTa MPOJCIIaHHBIX
abopaTOPHBIX padoT.
Memoouueckue ykazanusa no ogpopmieHuro 6btnoJaHeHHbIX
3aA0aHUl 011 CAMOCMOAMENbHOI NOOZ0MOBKU

1. CTy#eHT BBINOIHAET CBOM BapUaHT 3aJjaHUs ISl CAMOCTOSTENIbHON IMOATOTOBKH COTJIACHO TeMe
B NMMCPMEHHOM BHJI€ B OTJEIHHON TOHKOW TETPaW WU B MEYaTHOM BHJE. TEKCT BBITOJHEHHOTO
3aJJaHMs B IEYaTHOM BHJIe HE00X0IMMO HabupaTh Ha KoMmbloTepe. Pazmep seBoro nosst 30 MM, mpaBoro
- 15-20 MM, BepxHero — 20 mm, HmxkHero — 20 mm. Ilpudt — Times New Roman, pasmep — 14,
MEXCTPOUHBIH MHTEpBal — 1,5. @pa3pl, HAUMHAIOIIKECS C HOBOW CTPOKH, MEYATAIOTCS ¢ a03aI[HBIM
OTCTYIIOM OT Hauana ctpoku (1,25 cm).

2. 3anmaHusi, BBINOJHEHHbIE HEOpEeXHO, Hepa3dopuuBo, 0e3 coOirogeHUs TpeOoBaHMU O
oopmMieHHIO BO3BpAIaeTCs CTYIEHTY 0€3 MPOBEPKU C yKa3aHWEM NMPUYHH BO3BpaTa Ha THUTYJIHHOM
JHCTE.

3. Cnaua BBITOTHEHHOTO 3a/IaHUSI MOKET IPOBOUTCS Ha BBIJICTICHHOM OJTHOM 3aHSTHH B PaMKax
4acoB y4e€OHOH JUCHMIUIMHBL, JIMOO 1O JOTOBOPEHHOCTH ¢ mpenojaBareneM. Crada BBITOJHEHHOTO
3a/laHusl CTYJEHTOM IIpeaycMaTpuBaeT OOBSCHEHUS MPOAETAHHOTO 33/JaHUsS U OTBETHl HA BOMIPOCHI
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ornmoHeHTa. O01ast OIleHKa BBICTABISIETCS C YUETOM OLIEHOK 3a paboTy, yMEHHE BECTH TUCKYCCHIO U
OTBETHI HA BOIIPOCHL.

4. Ilpu oneHMBaHUM PaOOTHI OYyIyT YyYUTHIBATHCSA CIEAYIOIIME IMYyHKTHI: 3HAHWE U MOHHUMAaHUE
mpoOJieMbl; YMEHHE CHCTEMaTHU3UpOBaTh U aHAIM3UPOBATH MaTepHall, YeTKO U OOOCHOBaHHO
(bopMyIHpPOBATH BBIBOABI; CAMOCTOSITEILHOCTD, CIOCOOHOCTh K OIpPEISIICHUI0 COOCTBEHHON MO3ULIUU
1o npoOjemMe U K MPaKTUUECKOU aJanTaluy MaTepuania; akkypaTHOCTb 0(OpMIICHHUS.

Memoouueckue ykazanusa no HARUCAHUIO omuema no 1ad6opamopHoil pabome

1. Ilens 1 3a1aun uccaen0BaHUS.

2. Kparkoe ommcanue SKCHEpUMEHTA: CIIOCOOBI, METOJbI, METOIUKHA HCCIECJOBAHUS U
TEOPETUYECKHE ITOJIOKCHHUS.

3. 3aKoHbI, IOJIOKEHMS, MaTeMaTUYECKUW anmapaT, ypaBHEHHs peakiuil. Pe3ynbrarbl

WCCIIEIOBaHMS U pacyeThl (YpaBHEHHUsI JOJDKHBI ObITh MPUBEACHBI B 00IIEM BUE U C MOACTaBICHHBIMU
TaHHBIMK). Pe3ynbTaThl MCCIIEOBAaHUS M PacueTOB JOJDKHBI OBITH CBEIEHBI B COOTBETCTBYIOIINE
Tabauiel. CTaTUcTHYEeCKass 00padoTKa JaHHBIX.

4. I'paduueckas 00pabOTKa IKCIIEPUMEHTAIBHBIX JAHHBIX (TIPH HEOOXOIMMOCTH ): TpapuKu
U CXEeMbl JOJKHBI BBITIONHATHCS TOJIBKO HAa MUJUIMMETpPOBOM Oymare. Ha ock opauHaT HaHOCHUTCS
(byHKIHSA, HA OCh a0CIKCC — apTyMEHT ¢ yKa3aHWEM eIWHUI] u3MepeHus. Ha ocsix HaHOCUTCS mIKaa
CoracHo BbIOpaHHOMY MacmTa®y. Eaununbl Macmraba MoMkHBI ObITh BBIOpaHBl B COOTBETCTBUU
TOYHOCTH OTCUETa MpH dKcnepuMenTe. KoopamHaThel SKCIepUMEHTaIbHON TOYKH HAHOCATCS TOJIBKO Ha
IUIOCKOCTH U OTMe4YaroTcs To4koil. Ilo skcreprMeHTanbHBIM TOYKAM MPOBOAMUTCS YCPEAHSIOIIAS
KpuBas. BrlmaBime TOYKM HE HCIONB3YIOTCS, HO MOKa3bIBatoTca. Ha smcte, rie BhIMONHEH rpaduk,
JNOJKHBI  OBITh  yKa3aHbl HaWMMeHOBaHWEe Tpaduka (mox rpadukom), yCIOBHUS, CHOCKH.
DKclepUMEHTaIbHbIE JTAaHHBIE JUIS MOCTPOCHHS TPaJAyHpOBOYHOTO rpaduka oOpabaThIBAIOTCS IO
METO]ly HAaMMEHBIINX KBaJIPaToB.

S. AHanm3 3KCIEPUMEHTAIBHO MTOIYYEHHBIX 3aBUCUMOCTEM.

6. BreiBoab!.

Pabora cumTaeTcs BBHIOJHEHHOHW, €CJIM MPUBEACHBI BCE HEOOXOAMMBIE PACUEThI, TTOCTPOCHBI
M3y4aeMble 3aBUCUMOCTH, IPUBEJICHBI BCE CTPYKTYpPHBIE (POPMYIIBI H3yyaeMbIX BEILECTB U 00pa3yeMbIX
COEIMHEHUH, CAETaHbl COOTBETCTBYIOIINE BBIBOIBI.

6. OBPA3OBATEJIBHBIE U UTHOOPMALIMOHHBIE TEXHOJIOT'MU

B cootBerctBun ¢ TpeboBanusimu ®PI'OC BO no HampaBieHHIO TOATOTOBKU pealln3alus
KOMIIETEHTHOCTHOT'O TO/IX0Ja MpeyCMaTpUBAeT UCIOJIb30BaHUE B y4eOHOM Ipoliecce aKTHBHBIX U
MHTEPAKTUBHBIX (OPM IMpOBENEHUs 3aHATUN. (KOMIBIOTEPHBIX CUMYJSALHUNA U Mp.) B COUYETAHUH C
BHEAyJAUTOPHOM paboToi ¢ 1enbio (OPMHUPOBAHUS U pa3BUTHS TpeOyeMbIX KOMIIETEHLUH
oOyuaromuxcsi.  BO3MOXHO  NpUMEHEHHE  3JEKTPOHHOrO  OOy4eHMs] M JUCTAaHIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH.

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

WNHTepakTUBHBIE JEKIMH, Pa300p KOHKPETHBIX CUTYyaIlud, MEpCOHAIbHAs W KOJUICKTHBHAS
BHeayIuUTOpHAass paboTa B MajblX TpYINNax, «pPaBHBIM 00y4aeT paBHOrO». YUeOHbBIE 3aHATHS IO
JTUCITUTIIINHE MOTYT MPOBOJUTHCS C MPUMEHEHHEM HH(GOPMAIIMOHHO-TEIEKOMMYHUKAITMOHHBIX CETEH
MpPH  OMOCPEOBAHHOM (Ha PACCTOSHUHM) WHTEPAKTUBHOM B3aWMOJCUCTBUU OOYYAIOIIUXCS U
npenoaasatens B pexxumax off-line B dhopmax: nexumit-nmpe3eHTaruii, cooeceoBaHusl B PSKUME YaT,
¢dopyma, yara.

Tabanna S. O0pa3zoBaTebHbIC TEXHOJIOTHH, HCIIOJb3yeMble IPH PeaIu3alii Y4eOHbIX 3aHATHH
Pasnen, Tema ®dopma yueOHOro 3aHsATUs

JUCLIUIIIUHBI Jlexuus IIpaxTueckoe JlaGopatopHas
3aHATHE, CEMUHAP paborta
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Tema 1. OCHOBHBIE IOHATHUS U Ob30pnas nexyus He Jlabopamopnas
3aKOHBI XUMUU npeoyCMompeHo paboma Nol
Tema 2. Ctpoenue aToma. Jlexyus ¢ onopHwvim He Jlabopamopnas
CoBpeMEHHbIE NPEACTABICHUSL | KOHCHEKMUPOSAHUEM | NPeodyCMOMPEHO paboma Ne2
0 CTPOEHUU aToMa
Tewma 3. [lepuoaunueckuit 3akon | Jlexyus ¢ onopHuim He Jlabopamopnas
u [lepuoanueckas cucrema. KOHCNeKMupogaHuem | npeoycmMompeHo paboma Ne3
CBoiicTBa 3JIEMEHTOB U UX
COETUHEHUN
Tema 4. OcHOBHBIE KJIACCHI HUnghopmayuonnas He Jlabopamopnas
HEOPraHWMYECKUX COCTUHEHHI JIeKYUs npedyCMOmpeHo paboma No4
Tema 5. OGuiue cBoiicTBa HUnghopmayuonnas He Jlabopamopnas
pactBopoB. CIIOCOOBI JIeKYusl npeoycmMompeHo paboma Ne5
BBIPAYKCHHS KOHLIEHTpalUl
Tema 6. Teopus Ungpopmayuonnasn He Jlabopamopnas
AIEKTPOJIUTUYECKON JIeKYUsl npeoycCmMompeHo paboma Ne6
JMCCOLIMAIINU
Tema 7. OCHOBBI XUMUYECKOI Jlexyus - He Jlabopamopnas
TEPMOJTUHAMUKHU npezenmayusl npeodycmMompeHo paboma No7
Tema 8. Xumudeckass KHHETHUKA Jlexyus - He Jlabopamopnas
Y KaTaJlu3 npe3eHmayusi npeoyCMompeHo paboma No§
Tema 9. OcHOBBI Jlexyus - He Jlabopamopnas
AIEKTPOXUMUU npe3eHmayus npeoyCMompeHo paboma No9
Y4eOHbIC 3aHATHUS TI0 JUCHUIUIMHE MOTYT TakKKe IMPOBOJUTHCS C IMPUMEHEHHEM
MH(OPMALIMOHHO-TEJICKOMMYHUKAIIMOHHBIX ~ CETel MpU  OMOCpPEeIOBAaHHOM (HA  PACCTOSIHHH)

MHTEPAKTUBHOM B3aMMOJICUCTBHH O0YYAIOIIMXCS M MpenoaBaTens B pexumMax on-line u (wm) off-line
B (popmax BHICONEKIHIA, BUACOKOH(pEpeHIINH, coOeceJoBaHus B pexxuMe (opyma, yaTa, BHIITOTHEHUS
BUPTYaJIbHBIX MPAKTUYECKUX U (WJIN) JIaDOpaTOPHBIX paboT U JIp.

6.2. UudopManiuoHHble TEXHOJIOTHHI

[lpu peanuzanuu pa3IU4YHBIX BHJIOB Y4eOHOH U BHEy4eOHOH pabOThl MCIOJIB3YIOTCS
BO3MOXXHOCTH VIHTepHeTa B yueOHOM Ipoliecce U clieayrone THPOpMaMOHHbIE TEXHOJIOTHU:

— HUCHOJb30BaHHWE BO3MOXKHOCTEH HMHTEpHETa B yuyeOHOM Ipolecce (MCIOJb30BaHHUE caifta
npernojiaBaTens (pacchliika 3aJaHuil, MPeJOCTaBIEHUE BBIMOJHEHHBIX Pa0dOT, OTBEThI Ha BOIPOCHI,
03HAKOMJICHHE 00YJaIONIUXCs C OLIEHKAaMU U T. 11.));

— HCHOJb30BAHUE JJIEKTPOHHBIX YYEOHHMKOB M Ppa3IMYHBIX CalTOB KaK MCTOYHUKOB
uH(pOpMaINH;

— MHCIIOJIb30BaHME BO3MOXKHOCTEH 3JIEKTPOHHOM MOYTHI IpenogaBarens (pacchlika 3a/laHui,
MIPEIOCTABIIEHNE BBIIIOJHEHHBIX PabOT, OTBETHI HA BOIIPOCHI, O3HAKOMJIEHUE YYaILUXCs C OLIEHKaMH U
T.J1.);

— MHCIIOJIb30BaHHME CPEJCTB MpeAcCTaBiIeHUs ydueOHOM MHGpopManuu (JIEKTPOHHBIX YUEOHBIX
OCOOMH U MPaKTUKYMOB, IPUMEHEHNE HOBBIX TEXHOJOTHUH Ul IPOBEACHUS OUHBIX (TpaJWLMOHHBIX)
JIEKUMN ¥ CEMUHAPOB C UCIIOJIb30BaHNUEM IIPE3EHTALUMN U T. 1.);

— MHCIOJIb30BaHME BHUPTYaJbHOW 0Oydaromend cpessl
o0Opa3oBaHHE»).

(LMS Moodle «DnexkrpoHHoe

6.3. IIporpammHoe o0ecrnieyeHne, coOBpeMeHHble NpodeccHOHATbHbIEe 0a3bl JaHHBIX
U HH(OpMalMOHHbIE CTIPABOYHbIE CHCTEMbI

[Tpu peanuzanuu pa3nuyHbIX BUAOB YU€OHOH paOOThI MO AMCLUUIUIMHE MOTYT UCIOJIb30BATHCS
JIEKTPOHHOE 00y4YEeHHE U JUCTAaHIIMOHHBIE 00pa30BaTEIbHbIC TEXHOIOTUH.



14

6.3.1. IIporpamMHoe obecnieyenmne
- Jluyenzuonnoe npozpammnoe obecneyenue
Haumenosanue npoepammmno2o obecneuenus Haznauenue
Inamghopma oucmanyuonnoeo ooyuenus LMS
Moodle «Dnexmponnoe obpaszosanuer

Bupmyanvnas odbyuarowas cpeda

6.3.2. CoBpemMeHHbI€e podeccHoHAIbHbIE 0a3bl JAHHBIX M HH(POPMAINIMOHHBbIE CIPABOYHbIE
CHCTEMBI

Haumenosanue cospemennvix npogeccuonanvuvix 6az OaHHbIX,
UHPOPMAYUOHHBIX CNPABOYHBIX CUCEM

VYHuBepcaabHasg cupaBOYHO-MH(MOpMAMOHHAS TOJHOTEKCTOBAA 0a3a JaHHBIX IIEPHOINYECKUX
n3gannii OO0 «MBUC»

http://dlib.eastview.com

Ums nonvzosamens: AstrGU

Ilaponw: AstrGU

DNEKTPOHHBIE BEPCUM NEPUOINUYECKUX U3/IaHUH, pa3MelIEHHbIE Ha CaliTe MHPOPMAIIMOHHBIX

pecprOB
www.polpred.com

DOnexTpoHHbIi katanor Hayuynoit 6ubnanoreku AI'Y na 6aze MARK SQL HIIO «1udopMm-cuctem»
https://library.asu.edu.ru/catalog/

KopnopatusHblii ipoekT Accoluanuy peruoHanbHbIX 0nbimoreunsix kKoHcopuuymos (APBHIKOH)
«MexperuonanpHasi aHanuTU4eckas pocnuch crateit» (MAPC) — cBoanas 6a3za JaHHBIX,
coJiepKaliiasi MoJIHYI0 aHATUTHYECKYIO pocriuch 1800 Ha3BaHUM KYpHAIOB IO Pa3HBIM OTPACIISIM
3HAHUN. YYaCTHUKU MIPOEKTA MPEJOCTABISIOT APYT APYTY SIEKTPOHHBIE KOIUU OTCKAHUPOBAHHBIX
cTareil U3 KHUT, COOPHHUKOB, )KypHAJIOB, COJIEpKAIIUXCS B (POHIAX UX OMOIHOTEK.
http://mars.arbicon.ru

7. ®OHJ] OHEHOYHBIX CPEACTB JI51 NIPOBEAEHUA TEKYIIEI'O KOHTPOJIA
N IMPOMEXYTOYHOU ATTECTAIIH 11O JUCIHUIIVIMHE (MOAYJIIO)

7.1. IlacniopT ¢oHIa OLIEHOYHBIX CPEACTB

[Ipy mpoBeneHUM TEKYLIETO KOHTPOJS U TPOMEXKYTOUHOM aTrTecTalud M0 JUCHUIUIMHE
«XuMHs» IpoBepseTcs: cOPMUPOBAHHOCTh Yy 00yJaroIUXCsl KOMIETEHIUH, YKa3aHHBIX B paszene 3
HACTOAIIEH MpOorpaMMbl. DTANMHOCTh (POPMHUPOBAHUS JAHHBIX KOMIIETEHIMH B IPOLECCE OCBOCHUS
o0pa3zoBaTeNbHON MPOrpaMMBbl OIPEAEIIAETCs OCIe10BaTeIbHBIM OCBOGHHUEM JUCIUIUIMH (MOayIIei) u
MPOXOJXK/ICHHEM MpPAaKTUK, a B MPOIECCe OCBOCHUS IAMCIMIUIMHBI (MOIYJNs) — TOCIEIOBATEIbHBIM
JOCTHKEHUEM Pe3yJIbTaTOB OCBOSHHUS COJIEPIKaTENIbHO CBA3aHHBIX MEX/1y COOO0M pa3/iesioB, TEM.

Tabauna 6. CoorBercTBHe pa3geaoB, TeM [IHCUMIUIMHBI, Pe3yJabTaTOB  00y4eHHs
M0 TUCHUIIVIMHE U OCHOYHBIX CPEIACTB

Kontponupyemsiii paznen, tema | Koa koHTponupyemoit HaumenoBanue
JUCITUTUTAHBI KOMITIETEHINH OIICHOYHOT'O CPEJICTBA

Tema 1. OcHOBHBIE TOHATHS U Ortuer no nabopaTtopHoii padote Nel,

3aKOHBI XUMHH OIlK-1 3agaHusg I CaMOCTOSITEIbHOM
MIOATOTOBKH

Tema 2. Ctpoenue atoma. Otuer no naboparopHoii padore No2,

CoBpeMeHHbIE IPEICTABICHUS O OIlK-1 3ajmaHuss  JUIsL  CaMOCTOSTENIbHOU

CTPOEHHH aToMa TTOJTOTOBKH

Tewma 3. [lepuoanueckuit 3aKoH u Otuer o naboparopHoii pabote Ne3,

[Tepunoamnueckas cucrema. OIlK-1 3amaHnst  UIL  CaMOCTOSITENLHOM
MOATOTOBKH,



http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://dlib.eastview.com/
http://www.polpred.com/
https://library.asu.edu.ru/catalog/
http://mars.arbicon.ru/
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KonTponupyemsiii paznen, tema | Kopa koHTponupyemoi HanmenoBanue
JUCHUTUTUHBI KOMIIETCHITUHT OIICHOYHOTO CPEeJICTBA

CBoiicTBa 3JIEMEHTOB U UX

COEAMHEHHI

Tema 4. OCHOBHBIE KJI1aCChI Otuet no nabopaTopHoit padote No4,

HEOPraHUYECKUX COCIUHEHUN OIIK-1 3ajmanust  JUIsE  CaMOCTOSITENIbHOM
MOJITOTOBKU

Tema 5. OGmume cBoiicTBa Otuer o naboparopHoit padore Ne5,

pactBopoB. Cr1oCOOBI BBIpAKEHUS OIIK-1 3agaHud Uil CaMOCTOSITEIILHOM

KOHUEHTPALMI IIOATOTOBKH

Tema 6. Teopust Otuyet no nabopaTopHoi padboTe Neb,

3JIEKTPOJIUTUYECKON OIIK-1 3ajmanus UL CaMOCTOSITEJIbHOM

JIMCCOLMAIIUU MOJITOTOBKU

Tema 7. OCHOBBI XUMUYECKOU Otuer o naboparopHoit padore Ne7,

TEPMOJUHAMUKH OIlK-1 3agaHus A CaMOCTOSITEIBHOU
MOJATOTOBKHU

Tema 8. Xumuueckasi KHHETHKA U Otuet no nabopaTopHoit padbote Ne§,

KaTaau3 OIlK-1 3agaHus A CaMOCTOSITEIBHOU
MOJITOTOBKU

Tema 9. OCHOBBI JIEKTPOXUMUU Otuer no naboparopHoii padore Ne9,

OIIK-1 3amanus UL CaMOCTOSITEIIbHOM

MOJITOTOBKU

7.2. Onucanue mokasaresjieili 1 KpUTepUeB OUEHUBAHUS KOMIIETEHUWH, OMUCAHUE IIKAJI

OICHUBaAHUA

Tab6auna 7. [lokazaTean oneHUBaAHHUS Pe3yJIbTATOB 00y4YeHUs] B BU/e 3HAHUI

[Txamna
Kpurepun onieHnBanus
OLICHUBAaHMSI
JEMOHCTPHpPYET Tay0OKoe 3HaHME TEOPEeTHMUYECKOro Marepuaia, YMEHHe
) 000CHOBAaHHO U3JIaraTh CBOM MBICIIU 110 00CYK1a€MbIM BOIPOCAM, CIIOCOOHOCTb
«OTJIMYHO» | IIOJIHO, MPABWJIBHO M APIryMEHTHUPOBAHHO OTBEYaTh HA BOMPOCHI, IPUBOIUTH
IPUMEPBI
4 JEMOHCTPUPYET 3HAHHUE TEOPETUYECKOTO MaTepHalia, €ro IOCIEN0BaTENbHOE
«XOpOIION U3JI0’KEHUE, CIOCOOHOCTH MPUBOIUTH IPUMEPHI, T0IYCKAET €AUHUYHbIE OIINOKH,
VICIIPABJIIEMBIE 11OCJIE 3aMEYaHMsl PENO01aBaTeNs]
3 JEMOHCTPHPYET HEMOJIHOE, ()parMEHTApHOE 3HAHUE TEOPETUYECKOI0 MaTepHaa,
«YIOBICTBOH TpeOyrolliee HaBOAIIMX BOINPOCOB MpENoaBaTes, JOMYCKAaeT CYILECTBEHHbIE
TEILHOY OIMOKKM B €ro U3JOKEHUU, 3aTPyIAHSETCS B TPUBEACHUM NPUMEPOB H
(hopMyIHpPOBKE BHIBOJIOB
2 JEMOHCTPHUPYET CYIIECTBEHHbIE MPOOEbl B 3HAHUU TEOPETUUYECKOI0 MaTepHara,
«HEYJOBIIETBO | HE CIIOCOOEH €ro M3JI0KUTh U OTBETUTH Ha HABOSIIME BOIPOCHI ITPETIO1aBaTes,
PUTENIBHO» | HE MOXKET MPUBECTU MPUMEPHI
Ta6auua 8. [lokazaTe/n oneHNBaHUsA Pe3yJbTATOB 00y4YeHUsI B BU/Jle YMEHHUIi U BJIaleHMii
[IIxana
Kpurepun oneHnBanus
OLICHUBAaHMS
5 JEMOHCTPHUPYET CIOCOOHOCTh NMPUMEHATh 3HAHHE TEOPETHYECKOTO Marepuasa
COTIHOy, | TPH BBINOIHEHUH 32/[aHHH, TIOCIIEN0BATENIHO U NPABUIILHO BLITONHACT 3a/aHus,
yMeeT 000CHOBAaHHO M3JIaraTh CBOM MBICIIU U IeJIaTh HEOOXOAMMBIE BBIBObI
4 JEMOHCTPHPYET CHOCOOHOCTh MPUMEHSATh 3HAHME TEOPETHYECKOro MaTepualia
«XOpOILO» | IPU BBITOJIHEHUH 33JaHUH, IOCIEN0BATENBHO U TPABIIIBHO BBIITOJIHACT 3a0AHMUS,
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[kana
Kputepun oneHrnBanus
OLICHUBAaHMS
yMmeeT 00OCHOBAHHO M3JlaraTh CBOM MBICIM U JI€1aTh HEOOXOIMMBIE BBIBOBI,
JOMyCKAaeT  eAMHWYHbIE OMMOKM, HUCHpaBIsieMble  IOCIE  3aMEYaHUs
IpernoJiaBaTess
3 JEMOHCTPUPYET OTHEIbHbIE, HECUCTEMAaTU3UPOBAHHBIE HABBIKH, HCIIBITHIBAET
«yJIOBJIETBOPH | 3aTPY[AHEHUs] U JOINYCKAET OIIMOKM IpPU BBINOJHEHUM 3a/aHUM, BBIIOJIHSET
TEIbHO» 3aJJaHMe T10 MOJICKA3Ke MPENoIaBaTes, 3aTPyAHAETCs B GOPMYIHPOBKE BBIBOJIOB
2 HE CII0COOEH MPABUIIBHO BBIMIOJIHUTD 33/1aHUS
«HEY/I0BJIETBO
PHUTETIBHOY

Kpurepum oueHku 115 1a00paTOpHbIX padoT
- OILCHKAa «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIM IMOJIHOCTHIO BBINTOJHCHBI O6IJ_II/IG Tpe60BaHI/I$I K
BBITIOJTHEHUIO, OGOPMJICHHIO U OTYETY IO JaOopaTOpHBIM paboTaM: CTYIEHT MOXKET MpPaBUIBHO
OTBCTUTH HA IIOCTABJICHHBLIC BOIIPOCHI, CHOCO6€H MMPOBECTU aHAJIM3 MU AaTb OILCHKY IOJYYCHHBIM
pe3ynbTaram,
- OILCHKA «XOpOouIo», €CJIN MOJHOCTHIO BBIITOJIHCHBI O6HII/IG TpC60BaHI/I$I K BBITIIOJIHEHUIO, O(i)OpMJIGHI/IIO
U OTYeTy Mo JabopaTopHbBIM paboTaM: CTYACHT MOKET MPaBUIBLHO OTBETUTh HA MOCTaBIICHHBIC
BOIIPOCHI, CIIOCOOCH MPOBECTH aHAIN3 W JaTh OIEHKY MOJYYCHHBIM pe3yiabTaTaMm, HO UMEIOTCS HE
CYLIECTBEHHbBIC 3aMEYaHMsl B pacuéTHO-rpadruecKoi 4acTu;
- OLNCHKa «YyOOBJICTBOPUTCIILHO», €CJIW HEC IOJHOCTHIO BBIIIOJIHCHBI O6IIII/IC Tp€6OBaHI/I$I K
BBITIOJTHEHUIO, O(GOPMIICHHIO W OTYETy MO JIabOpaTOPHBIM paboTaM: CTYIOEHT JIEMOHCTPHUPYET
Pa3pO3HEHHBIC 3HAHMSI, HE CIIOCOOEH NMPOBECTH aHAIM3 U JaTh OLICHKY MOJTYYEHHBIM pe3yJbTaTaM;
- OIICHKAa «HEYAOBIETBOPUTEIHHOY», €CIIU CTYICHT HE MOXET IMPABUJILHO OTBETUTh Ha MOCTABICHHBIC
BOIIPOCHI, HE CIIOCOOEH MPOBECTH AHATIU3 U JAATh OLICHKY MOJIYYEHHBIM PE3yJIbTaTaM.

7.3. KOHTpOJII)HbIe 3a/laHUA U MHBIC MaTEepHaAJIbI, H606X0)]]/IMble AJIAA OUEHKH PE3yJabTaTOB
Oﬁy‘leﬂﬂﬂ Mo JMCHUIIJIMHE

Tema 1. OcHOBHBbIE€ NOHATHSA U 3AKOHBI XUMHH

1. Omuem no nabopamopmuoii pavome Nel «Onpedenenue MOAAPHOU MACCHL Y2IEKUCA020
2aza»

L]envio pabomul SIBISIETCS OTPEICIICHNE MOJIIPHON MacChl YTIIEKUCIIOTO Ta3a.

Xoo pabompi.

1. O3HaKOMHTBCS C YCTAaHOBKOW IS TMOJIYYCHHUs YTJICKUCIOro ra3a B ammapare Kumma u
yOeIuThCS B TOM, UTO OHA paboTaerT.

‘ - 7_— s H') S ()4 \\.. )-’I

Puc.1. Cxema nabopaTopHOW yCTaHOBKHU IS ITOJIYYE€HHUS YTIIEKUCIIOro ra3a B anmnaparte Kunmna.
1 — mapooOpa3Hast BOpOHKa, 2, 3 — coOeTUHEHHBIE MEKIY CO00H pezepByapsl, 4, 5 — TyOychl, 6 —
KpaH, 8 — MpOMBIBHAs CKIISIHKA, 9 — cKisiHKa Jpekcens 11 ocylky raza, 10 — mpuéMHUK yriaeKuciaoro
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rasa.

2. KonOy 3aKkpbITh MPOOKOW U OTMETUTH YEPTOH YPOBEHb, O KOTOPOTO MPOOKa BOILIA B TOPIIO
K0JIOBI. B3BeCHTh Ha TEXHOXUMHYECKHX Becax KOOy ¢ mpobkoi ¢ TouHocThio 10 0,02 T (M1).

3. Hamomuute konOy auokcuaoM yriepona u3 anmapara Kunma. ['a3 ciemnyer mpomyckaTh B
KOJIOYy MEIJICHHO, TaK, YTOOBI MOXHO OBUIO CYMTATH ITY3bIPHKU B IIPOMBIBHBIX CKJISTHKAX.

4. Yepes 5 muH, He 3aKpbIBast KpaH y anmaparta Kumnrmna, MeJJICHHO BBIHYTh Ta300TBOAHYIO TPYOKY
13 KOJIOBI M TOTYAC 3aKPBITh KOJIOY MPOOKOIi; MOCIe 3TOr0 3aKpBITh KpaH 6.

5. B3Becutb K070y C ANOKCHUIIOM yTIIEpO/ia Ha TEX XKe BecaxX M C TOM e TOUHOCTBIO, YTO U KOJIOY
C BO3yXoM (mp).

6. 3meputsb pabounii 06bem kos0b! V1, 171 4ero HalOJIHUTH KOJIOY AUCTUIIUPOBAHHON BOION

710 9epPThI Ha ICHWKe KOJOBI ¥ 3aMEPUTh 00EM BOJIbI, BEUIUB €€ B MEPHBIHN IHIIUH/P.

7. 3anucaTh 3HAYCHUS aTMOC(EPHOrO JABJIEHUS W TEMIEPATYPhl, TP KOTOPBIX MPOBOIUTCS
OTBIT, a TAKXKE YpaBHEHUE IMOJIY4YEHHUs YIJIEKUCIIOrO Ta3a MpU B3aUMOJCHCTBUU MpaMopa C COJSTHOM
KHUCJIOTOH.

8. Berauciauts 00beM raza V, mpu H. y. 1o ypasHenuto Knaneipona.
9. Berumcauts Maccy Bo3ayxa (m;) B 00beme Kosobl, yanThiBas, 9to mpu 0°C u 101,3 kIla macca

OJIHOTO JTUTpa Bo3ayxa paBHa 1,293 r.
10. Haiitu maccy myctoii (0e3 Bo3yxa) KoJObl C MPOOKOA:
m,=m;—m;
11. Haliti Maccy quokcuaa yriaeposaa B 00bemMe Koabb M, = m, —m,
12. OnpenenuTs OTHOCUTENBHYIO IIIOTHOCTE CO2 110 BO3AYyXY:

DBozzL = Os
ms
13. Beruucnuts Mossipuyro maccy CO, Tpems criocobamu:
a) 110 BO3IyXY:
Mco, = 29-Dsoag.
0) o 3akoHy ABoraapo:
22,4 -m,
o, — T
B) 0 ypaBHenuio Knaneiipona—Meneneesa:
M Co, = - SRT
: PV

14. BeruncnuTh cpeHee 3HaueHNUE MOJISIPHOM Macchl YIIIEKUCIIOT0 ra3a ¢ TOYHOCTBIO /10 OJHOTO
3HaKa MoCJIe 3ansiToM.

15. OnpenenuTs MOrPeIIHOCTh OMbITa, CPABHUBAS CPETHEE OMBITHOE 3HAYEHUE C TEOPETUUECKON
BennuuHOM (44,0 r/MoIb), 1 0DOPMUTH OTUET.

2. 3aoanus ona camocmoamenvHou nOOZ0MoEKuU

Bapwnanr | 3aganune

1 Kakoit 06vem 3aiimet nipu Temmneparype 17°C u napnernn 250 xI1a oxcun yraepona (1I)
Maccou 84 r?

2 3,17 r xnopa 3aHUMAlOT 00beM paBHbIN 1 J1 (pH H.y.). Beruncnure mo 3TuM JaHHBIM
MOJIEKYJISIPHYIO Maccy XJIopa.

3 Kakoii 00beM Bo10po/ia IPU H.Y. BBIJCIUTCS IPU pacTBOpeHUH 4,8 r MarHus B U30bITKE
COJISTHOM KMCJIOTBI?

4 [ImoTHOCTH HEKOTOPOTO Ta3000pa3HOTO BEIIECTBA MO BOAOPOAY paBHa 17. Uemy paBHa
€ro TIOTHOCTH 10 BO3AYXY (Mcp=29).
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5 Omnpenenure MIOTHOCTh MO BO3JyXY CMECH a30Ta, aproHa W YIJIEKUCIIOro rasa, eciu
MAacCOBBIC JOJIM KOMIIOHEHTOB cocTaBiisuin 15, 50 u 35% coOTBETCTBEHHO.

6 CKOJIBKO MOJIEKYJ COAepKUTCA B 6,4 T cepbl?

7 Nwmeercs nopuus ¢pochuna xumuaeckum koaumdectBoM 0,5 momb. Paccunraiite maccy

(1), 00BEM (1M3) 1 uKciIo MoJieKy ¢pochrHa B JTaHHOM MOPIUH, a TAKKE YUCIIO aTOMOB
dochopa u Bomoponma. B oTBere yKaxuTe HAMMEHBINEE YHUCIO W3 TOTYYCHHBIX

3HAYCHUU.

8 IIpu H.y. 06BEM HekoToporo raza pased 420 cm®. Onpenenute 066EM (cM®) raza npu 4°C
n gasnenuu 92,5 klla.

9 CMmemany yriekucnslii raz oosémMom 2,24 am® u ammuak Mmaccoit 5,1 T. Vkakure
00BEMHYI0 01110 (%) amMMuaka B 00pa30BaBIIEHCs CMECH Ta30B.

10 l'a3oBast cMech COCTOMT W3 OKCHAA M JUOKCHAA a30Ta. Beramcnure mapluaibHbIC

JABJICHUS Ta30B B CMECH, €CJIM 0OBEMHBIC JIOJIM Ta30B COOTBETCTBEHHO paBHbI (%) 37,5
u 62,5. O0mee nasnenue razopoi cmecu 106640 Ila.

11 Ta3oBas cMmech coctaBiena u3 5-10° M° merana mon maBmenuem 96000 ITa, 2-10°
Sm8 BoJiopoia noa aasiaeHuem 84000 [Ta u 3- 103 M3 auokcuma yriaepoja rnoj JaBjieHueM
109000 ITa. O6wem cmecu 8-10° m3. OmnpesenuTe mapHuanbHbE IABJIEHHS Ta30B B
cMecH U o0llee JaBJIeHUE CMECH.

12 Haiigure MonekyisipHyio popMyiy BEUIECTBA, €CIIH OTHOCUTENIbHAS TUIOTHOCTH MapOB
ATOTO BEIIECTBA I10 BOJAOPOY paBHA 67,5, a MaccoBbI€ 10111 371eMeHTOB (%) B BellleCTBE
cienyromue: cepbl — 23,7, kucnopona — 23,7, xiopa — 52.

13 Bo ckonbko pa3 yriieKuciblii ra3 Tsokenee Bo3ayxa?

14 B annapare Kunna nis nonydenus CO2 u3 MpamMopa UCHOJIb3YETCs COJIsTHAsE KUCIIOTA.

[Toyemy Henb3s1 UCIIOJIB30BATh OOJIEE ICIIEBYIO CEPHYIO KHCIIOTY?

15 [Tpu MOCTOSTHHOM JJaBJICHUH U TEMIIEpAaType Macca OJJHOTO JIUTpa Bojopoia papua 0,082
T, a OJHOTO JHUTpPa BOABI — | Kr. BO3MOXHO M OIpeneneHre IUIOTHOCTH BOJBI 110
Bozopoay? Ecnu HeBO3MOXKHO, TO ouemy?

16 Macca oxHoro nuTpa rasza paBaa 2,86 r. OnpenenuTe ero MoJIIpHYIO Maccy.

17 ITnoTHOCTH raza 1,96 r/n. Onpenenure ero MoJSIPHYIO Maccy.

18 YcranoBure (hopMmyiy razoo0pasHoro BemiecTBa, coaepskaiiero yriuepon (81,82 %) u
BOJIOpOJT (OCTAIBHOE), Macca OJTHOTO JIUTPa KOTOPOTO IPH HOPMAJIHHBIX YCIIOBHSIX PaBHA
2,6T.

Tema 2. Ctpoenune atoma. CoBpeMeHHbIE IPEACTABICHHA 0 CTPOCHHH aTOMA

1. Omuem  no  nabopamopuou  pabome N2  «Ycmanoenenue  ghopmynni
Kpucmannozuopama

Llenvio pabomul sBNSETCS OINpeAeNeHUEe KOIWYecTBa (MOJIb) BOABI B KPUCTANIOTUApATE —
MEIHOM KyIOpoce.

Xoo pabompbi.

1. B3Becutp myctoit dapdopoBsiii Turens ¢ TodHocThio a0 0,01 r. Bo B3BemeHHBIN THTENH
Hacenate 0,5—1 r MegHOro kKynopoca. TUrens ¢ KpUCTANIOTUAPATOM CHOBA B3BECHUTb.

2. [lomecTuTh TUTENH B HArpeTyIo ecouHyto OaHto Ha 20—30 MUHYT.

3. [lepenecTu mUMNIaMU TUTEJb B SKCUKATOP U OXJIAUTh.

4. B3BeCHTH OXJIAXKJIEHHBIA TUTEIIb.

5. [loBTOpPUTH MPOrpEBaHNE TUTIISA, CHOBA OXJAJNUTh €0 B OKCUKATOpe U B3BecuTh. Eciim Macca
m3MeHunach He Oosee yem Ha 0,01 T, mporpeBanme mpekpaTuTh. [lo pe3ynbraraMm MOCIEIHETO
B3BEIIMBAHUS 3aTIOJTHUTH TAOJIUILY PE3YJIbTATOB OIBITA.

6. BbruuciuTe KOIM4YeCTBO BOJIBL, puxosiieecss Ha oguH Moinb CuSOy, u 3anucate Gopmyny

MEJHOTO KyIIOpOCa, ONPEAEICHHYIO ONBITHBIM ITyTEM.
7. OnpenenuTb OTHOCUTENbHYIO MOIPEIIHOCTD OIBITA, UCXO/I U3 TOTO, YTO peasibHas popmyIa
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menHoro kynopoca CuSOg4-5H20.
8. Cmenatp BBIBOA O MpoJienaHHOE paboTe U 0hopMUTH OTUET.

2. 3aoanus 01a camocmoAmenbHoll HOOZ0OMOBKU

CocTaBbTe JICKTPOHHYIO U JIEKTPOHHO-TpaduuecKyro (popMyIIbl 3JIEMEHTOB CO CJIEIYIOIUMHU
MOPSIKOBEIME HOMepaMu. Haiiiure MecTo pacroiokKeHHsl 3JEMEHTOB B TMEPHOAMYECKON CHCTEMe
(mepuon, rpynna, HoArpymnna). Y KaxuTe, K KAKOMY CEMEHUCTBY OTHOCSTCS 3JIEMEHTHI, moueMy? CKOJIBKO
HCCHapeHHbIX SHCKTpOHOB HaXOJIUTHCI B OCHOBHOM U B BOSGy)KI[eHHOM COCTOSHHUAX aTOMOB JAaHHBIX
anemMeHToB? Ha KakoM OCHOBaHHMH 3TH 3JIEMEHTHI IOMEIIAIOT B OJTHOM I'PYIITIE MEPUOTNICCKON CHCTEMBI
anemeHToB .M. Menneneesa? [loueMy X NOMENIAIOT B pa3HbIX NOATpyHIax?

Bapuant ITopsinkoBeIiA HOMEpP Bapuant ITopsiaxoBbI HOMED
JJIEMEHTA JJIEMEHTA

1 13u2l 16 31u39

2 15123 17 33u4l

3 38 u 48 18 34 u42

4 19129 19 41 n 51

S) 32 u 40 20 48 u 56

6 35u43 21 30m 38

7 40 u 50 22 22n32

8 43 u 53 23 25u 35

9 50u 72 24 16 n 42
10 31 u39 25 11 u 54
11 23n33 26 13 u 64
12 15u73 27 12143
13 14 u22 28 17133
14 20u 30 29 4u 65

Tema 3. Ilepuoanyecknii 3axkoH u [lepuoanyeckas cucrema. CBOMCTBa 3JICMEHTOB U HX
coeIMHEeHU

1. Omuem no nabopamopnoii pabome Ne3 «Ilonyuenue u c6oiicmea npocmuix 6euiecne,
Omnbit 1. ITosryyenne u cBolcTBa BOAOpPOAA

Bonopon BXOoIUT B COCTaB KHUCIIOT, OCHOBaHHMM, KHCIBIX M OCHOBHBIX COJIeH M Haubosee
pacnpocTpaHEHHOro Ha 3emie BeniecTBa — BoAbl. OH IpHUMEHsETCd Kak BOCCTAHOBMUTENb IIPH
MOJIyYEHUU METAJUIOB M BO MHOTMX OpPraHMYeCcKUX CHHTe3aX. B HenanekoM Oyayiiem Boaopon Oyner
UCIOJIb30BAThCS KaK roprouyee BMECTO OEH3MHA, KepOCHHA, Ma3yTa, ra3a M Yris, Tak Kak MpHU ero
TOpeHUH He o0pasyeTcsl BpelHbIX IpuMeced. Bogopos B MPOMBIIIJIEHHOCTH IMOJIy4al0T KOHBEpcHUen
METaHa, 3JEKTPOJIU30M BOJIbI, a B TAOOPATOPHIX — U3 KUCIIOT NP UX B3aUMOAEUCTBUH C METaJIaMH.

B mpoOupky momectuTh 2—3 TpaHysbl IMHKA U MPHIUTh COJNSHOW KUCIOTHI 10 1/3 00bema
npobupku. Beigenstomnuiics Bogopoa B TeueHue 3—4 MUH coOMpaTh B IEPEBEPHYTYIO BBEPX THOM Ooiiee
HMpoKyto mpobupky. He mepeBopaumBasi mpoOUpKy, MOJHECTH K HeW ropsiyr cnuuky. Bomgopon
3aropaercs C JErKUM 3BYKOM «I1ay.

B oruere HammcaTth ypaBHEHHME PEAKLMU [IMHKA C COJSTHOM KHMCIIOTOW, YKa3aTb OKHCIIATENb U
BOCCTAHOBUTEIb, COCTABUTH JIEKTPOHHBIE CXEMbI OKUCIICHUSI U BOCCTaHOBJIEHUSA. OOBACHUTD, TOYEMY
BBIJICJISIFONITUICS BOJIOPO] HEOOXOIUMO COOMpATh, Aepka MPOOUPKY OTBEPCTHEM BHH3. YKa3aTh, KaKUe
MeETaJUIbl, KpOME [IUHKA, MOKHO HUCIIOIb30BATh JUJIS MIOJYYEHHs BOJLOPOA U3 COJITHON KUCIIOTBI.

Omnpit 2. ITosryyeHue U cBOICTBA KHCJI0POAA

Kucnopon — caMblil paciipOCTpaHEHHBIM Ha 3emile XUMHUUYECKUN 3JIEMEHT: OKOJIO ITOJIOBUHBI
(47% mo macce) BerecTBa 3eMHOM KOPBI MPUXOIUTCS Ha KUCTOpOo/1. be3 kucmopoa HEeBO3MOKHA KU3HB,
TaK KaK OH IOJJEP>KUBAET JbIXaHUE 4YEJIOBEKa M >KUBOTHBIX. C €ro NmOMOIIbIO COKMIalOT TOILIUBO,
IoJTy4asi TEIUIO U 3JIEKTPO3HEPrut0. Kuciopoa coaepkurcst B BO3AyXe U B XUMUYECKUX COCTHHEHMSIX —
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BOJIC, OKCHJIaX, TUIPOKCUIAX, COJISIX, OPTaHUYECKUX BellecTBax. J{Jisi MpOMBIIICHHBIX [IEJICH KUCIOPO,T
MOJIY4aroT pPEeKTH(HUKALKCH >KUAKOrO BO3AyXa, a B JabOpaTropusx — M3 BEINECTB, KOTOpPbIC MpH
HarpeBaHuu pasiararorcs ¢ ero BeesenneM (KMnOyg, KCIO,, BaO,).

B cyxyro nmpobupky nomectuts asa Mukpommarens xaopara kanus KClO,(6epronerosa cob),

OIyCTUTH B He€ TIICIoy0 Ty4yrHKY. [IpoOupKky Harperp Ha cnupToBKe. Yepe3 HEKOTOpoe BpeMs OT
Hayajia HarpeBaHus TJICIOLas JIyYHMHKA BCIBIXUBaAET. [IOBTOPUTH OMBIT CO CMECHIO0 OEPTOJIETOBOM COJIU
u okcyia mapranna (IV), cMermanHbIX B COOTHOIICHUN TPUOIH3UTENBHO 4:1 10 00beMY MOPOIIIKOB.

B ordere 3anucars ypaBHeHue pasnoxenus KCIO3 u 00bsICHUTB, TOYEMY BCIIBIXMBAET TICIOLIAs

ayyuHka. OOBSACHUTH, IMOYEMY BO BTOPOM OIBITE BpeMsl OT Hayaja HarpeBaHUs NPOOUPKU 10
BCIIBIXMBAHHUS JIYYNHKH MEHbIIIE, YEM B I1IepBOM. Kakylo poJib BO BTOPOM OIIBITE UTPAET OKCHUJL MapraHiia
(v)?
OmnbIt 3. [TosryyeHne u cBOMCTBA XJI0pa

Xnop npuMeHsiercs A oTOenuBaHus OyMaru U TKaHeM, JUIs NOJY4YEeHUs COJITHOM KHUCIOTHI U
XJIOPOPraHUYECKUX COEIMHEHUH, Cpeau KOTOphIX HambOosee u3BecTteH nonauBuHmixiopusa (I1BX),
UCIOJIb3YEMBIN JUI N30JISUH JIEKTPUUECKHUX IPOBOJOB U U3TOTOBIIEHUS JI€Talled pasnoanmnapaTypsl.

1. Ilonyuenue xnopa. B cyxyro npoOMpKy BHECTH JIBa MUKPOIITIATEsI IEpMaHranarta Kaaus u 20
Karlesb KOHIIEHTPUPOBAHHOMN COJISIHOM KucaoThl. HabmonaTh NpoTeKaHue peakiuu:

HCI + KMnOg4 —MnCly + Clp1 + KCI + H20

1
2. Ombenusarowue ceoticmsa xaopa. Tpu IPOOHPKH 3aIIONTHUTH HAa /3 00beMa XJIOPHOH BOIOM.

B oy OMeCTHTB JIOCKYTKH IBETHOW MATEPHH, B IPYI'YIO — OKPAIICHHYIO OyMary, B TPEThIO IPUIIUTh
AF000r0  OpraHMYecKoro Kpacurtenas. Yepe3 HEKOTOpoe BpeMmsi BcE, YTO ObLIO  OKpAIICHO,
obeciseunBaercs.  OTOenuBaroOIMe  CBOWCTBA  XJOpa  OOBSCHAIOTCA  MPOTEKAHHEM  JIBYX
MOCTIE0BATEIbHBIX PEAKIIUI:

1) Clp + H20O = HCI + HCIO (x70pHOBaTHCTast KUCIIOTA)

2) HCIO = HCl + O (aTomapHBIii KHCIOPO.)

ATOMapHBIM KHCIOPOJ — CHIIbHEUIINI oKucauTedb. OH OKHCISET OpraHu4YeCKHe KpacUTeNlu U
TEM caMbIM OTOENMBAaeT MaTepHalbl. DTUMH XK€ peaklUsIMHU OOBSICHIETCS MPUMEHEHHE XJopa AJis
ne3uH(eKINY MOMEIeHUH 1 17151 00e33apa’kiBaHus BOJONPOBOIHOM BOIbl. B oTueTe nmokasare, y Kakux
3JIEMEHTOB M3MEHSETCS CTENEeHb OKHUCIeHus B peakuusx 1 u 2. K kakuM TH- maM OTHOCSITCS 3TH
OKHUCJIUTEIbHO-BOCCTAHOBUTEJIbHBIE pEeaKLIUn?

OmnsIt 4. ITosryyenne MeTalJIoB

Kaxnaplii MeTasn BBITECHSIET M3 PACTBOPOB COJIEH BCE JIPYTHE METAJUIbI, PACIIOJIOKEHHBIE B
ANEKTPOXUMUYECKOM PSAY AKTMBHOCTH METAIIOB (psii HANPSKEHHW METalsIOB) MpaBee ero. JTo
CBOMCTBO UCHOJB3YETCS JUIsl MOTYYEHHUS] MHOTHX METAJUIOB.

[TpurotoButh Tpu Mpodupku. B mepByro mpodupky BHecTH 20 Kamens pacTBopa cyiabhara Menu
(IT), BO BTOpYIO — CTOJIBKO K€ pacTBOpa cysbdaTa Kaamusi, B TpeTbio — HUTpaTa ceuHna (I1). B kaxmayro
MPOOUPKY OMYCTHUTH 10 OAHOM rpaHyie uHka. HabmoaaTs npoTekaHue peakiuii ¢ BblIeJIeHHEM MEH,
KaJIMHs ¥ CBHHIIA HA TTOBEPXHOCTH ITMHKA. B oTUeTe 3amucarh ypaBHEHUS peaKIlfii, yKa3aTh B KaXKI0H
OKHCIIUTENb U BOCCTAHOBUTEIb, COCTABUTH AJIEKTPOHHBIE CXEMbI OKMCIIEHUS U BOCCTAHOBJICHUSI.

Cnenatp BBIBOABI U GOPMUTH OTUET.

2. 3aoanusa 0aa camocmoamebHou N0020MOEKU
B ypaBHEeHMM peaKIuu yKa3aTh OKUCIHUTENb U BOCCTAHOBUTENb, HAITUCATh AIEKTPOHHBIE CXEMBI
OKHWCJICHUS U BOCCTAHOBJICHUS, ONIPEJICIIUTh U PACCTABUTh CTEXHOMETPHIECKHE KOI(DPHUITUEHTHI.

Bapuanr | 3aganue

1 Kak wn3meHsroTCS CBOMCTBA THAPOKCHIOB JJIEMEHTOB B NEPHOJAX M TPYNIax ¢
yBEJIMUEHUEM NOpsiiKoBoro Homepa? Ilouemy?
2 [Ipoananm3upyiiTe W3MEHEHMs] BEIWYUHBI 3apsA0B  sAlIEp, pPaaAnycoB. ATOMOB,

AJEKTPOOTPULIATENILHOCTE W cTerneHed  okucieHuss 4  nepuoga. KakoBsl
3aKOHOMEPHOCTH 3THUX M3MEHEHHH NP JBHKEHUU — MO0 TPYNIE CBEpXY BHU3 MIHU MO
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nepuony cineBa HampaBo? Kak M3MeHseTCs B 3TOM HAaINpaBIE€HUHM METAJUIMYHOCTH
AJIEMEHTOB M XapaKTep UX OKCUIOB U TUAPOKCHIOB?

3 CocraBbTe (OopMyIBl OKCHIIOB U THIPOKCHIOB MapraHia. Kak n3mensiercs KUCIOTHO-
OCHOBHOM UM  OKHCJIHUTEIIbHO-BOCCTAHOBUTEIBHBIM XapakTep O3TUX COCIUHEHUN?
[TomuuHsIOTCA 1M 3T COEAMHEHHs OOIIed 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB
OKCHUJIOB ¥ TUJIPOKCHUIOB?

4 U3 oxcumoB As203, P20s, GeO2, SOz, Al203, V205 BeiOepuTe fBa OKCHAA ¢ HanbOoIEe
BBIPKECHHBIMU KUCIIOTHBIMU CBOHCTBAMU. Y KQXKUTE BAJICHTHBIC JIEKTPOHBI BRIOPAHHBIX
9JICMEHTOB.

5 U3 okcunos BaO, K»0, TiO2, CaO, Al.O3, MgO, ZnO BriOepuTe /iBa OKCHIa ¢ Hanboee
BBIPOKCHHBIMH OCHOBHBIMU CBOMCTBAMU. Y KQKHUTE BAJICHTHBIC DJICKTPOHBI BEHIOPAHHBIX
3JIEMEHTOB.

6 [IpuBenuTe coBpeMeHHYIO (OPMYIHPOBKY IMEpUOAMYECKOTO 3akoHa. OOBICHUTE,
Mo4YeMy B TEPUOJUYECKOM CHUCTEME 3JIEMEHTOB aproH, MOMEHIEHbI COOTBETCTBEHHO
nepes Kajauem, XOTs UMEIOT OOJBbIIYI0 aTOMHYIO0 Maccy. Kak Ha3bIBaloTCs mapbl TaKUX
3JIEMEHTOB?

7 W3 ykazanubix B psany xummuueckux snemeHToB Na, K, Al, Mg, C Beibepure Tpu
3JeMeHTa, KOoTopeie B llepmomgmyeckoil cucreme XuMHYeCKHX »3iemeHToB J[. H.
MeHeneeBa HaXxoIATCS B OJHOM TiepHojie. PacmoyiokuTe BbIOpaHHBIE AJIEMEHTHI B
MOPSIIKE BO3PACTAHUS UX METAJUNIMYECKUX CBOWCTB.

8 Han psn snementoB: C; H; O; Mg; N. U3 yka3zaHHbIX B psiiy XMMHUYECKUX 3JIEMEHTOB
BBIOCPUTE TPU AJIEMEHTa, KOTOphIe B [leproanueckoil cucreMe XUMUYECKHIX JIEMEHTOB
JI.1. MenneneeBa HaxoasTCS B OJTHOM Tieprojie. Pacrionokure BEIOpaHHbBIC DJIIEMEHTHI B
MOPSIJIKE YMEHBIIICHUSI BOCCTAHOBUTEIILHON CIIOCOOHOCTH UX aTOMOB.

9 Han psg anementoB: O; H; Be; Cu; N. U3 ykazaHHBIX B psAy XUMUYECKUX IIEMEHTOB
BEIOCpPUTE TPU IJIEMEHTa, KOTOphIie B [leproanueckoii cucteMe XUMUISCKUX 3JIEMCHTOB
J.1. MeHnneneeBa HaXOAATCS B OTHOM MEpUOE. Pacronoxure 3Ty 371eMEHTHI B TOPSIKE
YMEHBIIIEHUS aTOMHOTO pajinyca.

10 Han psin snementoB: H; S; F; Na;, Mg. M3 yka3aHHBIX B psly XUMHYECKUX JIEMEHTOB
BBIOEpUTE TpU dJIEeMEHTa, KOTophie B [leproanueckoil cucteMe XUMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa HaX0aATCs B OJJTHOM nepuoe. Pacronokure 3TH 3J1€MEHTHI B IOPAJIKE
YCUJICHHUSI OCHOBHBIX CBOMCTB 00pa3yeMbIX HMHU OKCHJIOB.

11 Han psig anementoB: Mg; Al; Na; S; Si. M3 ykazaHHBIX B psiTy XHMUYECKHX JIEMEHTOB
BbIOEpUTE TpU MeTaia. PacmonokuTe BHIOpAaHHBIE JIEMEHTHI B MOPSAIKE YBEITHUCHUS
BOCCTAaHOBUTEIILHBIX CBOUCTB.

12 Han psan snementoB: B; Al; F; Fe; N. M3 yka3zaHHBIX B pAy XUMHYECKUX JIEMEHTOB
BBIOEpUTE TPU DJIEMEHTA, KOTOphie B [leprnoanueckoi cucteMe XUMHUYECKUX JIEMEHTOB
JI.1. MenieneeBa HaXoIsTCS B OTHOM nepuojie. Pacmonoxxute BEIOpaHHbBIE SJIEMEHTHI B
TIOPSIIKE YMEHBIICHUS JIEKTPOOTPHUIIATEIILHOCTH.

Tema 4. OcHOBHBIE KJIaCChl HEOPraHUYECKUX COeNHEHUH

1. Omuem no nabopamopnoit paoome Ned «llonyuenue u ceoilicmea CHOHCHBIX
HeOP2aHUYeCKUX 6l ecme)
Omnpit 1. ITosryyeHue 1 ¢BOHCTBA OKCHA0OB

1. THonyuenue oxcuda maenus. Cepebpucto-Oenbiii nerkuii meramur marauidi mpu 500°C
BCIIBIXUBA€T M OBICTPO CropaeT OCJIENUTEIbHO SPKUM IUIaMEeHEeM. [opeHue ColpoBOXKAaeTCs
M3TyYEHUEM CBETa U BBIJEIIEHHEM OOJIBIIOro KOMUYecTBa Teruia. Ha cuiabHOM BBIJENIEHUH CBETa MpU
TOPEHUHU MarHus OCHOBAHO €0 MPUMEHEHHUE [T H3TOTOBJICHUSI OCBETHTENBHBIX PakeT U B poTorpaduu
(maraueBas Bcmblika). O6paszyromuiicst okcua MgO (xokeHast MarHe3us) IpUMEHsSIeTC B MEAULIMHE

KaK CpeCTBO OT M3KOTH, KaK COPOEHT U KaTajlu3aTop, OH BXOJUT B COCTaB OTHEYMOPHBIX WU3/IEITHH.
B3atp muniamMu HeOONIbIIONH KYyCOYeK CTPYKKH MarHus U MOJKEYb €ro INIaMeHEM CITUPTOBKH.
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Topsmmii maramii nepxatb Haz dpapdopoBoit yamkoid. B yamky ¢ 00pa30BaBIIMMCS OKCHIOM MarHus
N00aBUTh HECKOJIbKO MUJUTMJIMTPOB BOJBI, Pa3MelIaTh CTEKJISHHOW MalOYKOM U OMPENeNIUTh Cpexy
pacTBopa HHIUKATOPOM (eHONI(PTaTCHHOM WM YHHBEPCATHHONW WHAUKATOPHON OyMaroi.

B oTuere omnucaTh OIBIT, COCTABUTh YPABHEHUS PEAKIIMil TOpPEHUs] MarHus U B3aWMOJCHCTBUS
OKCHJIa MarHUs C BOJIOH, OOBSCHUTD CPEAy pacTBOpA U CAEIATh BBIBOA O XUMHUYECKON IPUPOAE OKCHIA
MarHus.

2. Ilonyyenue oxcuoa xpoma (IIl) paznoscenuem conu. TemHo-3enenslii okcug xpoma CrpO3

MOJTy4aroT pasznoxenueM rujpokcuaa xpoma (II1) unm xpomocoaepsxkamux coneit. OH npuUMeHsieTCs B
KauyecTBe MMI'MEHTA, KaTAJIN3aTopa, NOJIMPYIOLIEr0 MaTepuaa, BBOIUTCS B CTEKIA JIs1 UX OKPACKHU.

B dapdopoByro gamky noMecTuTh HeOOIBIIONH TOPKON KPUCTAIUTHUSCKHUN TUXPOMAT aMMOHUS
U BBECTH B LIEHTP TOPKH ropsulyro cnuuky. Habmromatrh pasnoxkeHHe COJM, KOTOpOE BHayalle HJIET
MEIJICHHO, a 3aTeM yObIcTpsiercs. CxeMa peakiuu:

(NH4)2Cr.07 — Cr203+N21+4H,0

Ornucathb ONBIT U YKa3aTh, KAKOE MIPUPOHOE SIBJICHUE OH HAIIOMUHAET B YMEHBIIEHHOM
Mmacmrabe. [lepenucarh cxemy peakiuu, COCTaBUTh K HEH 3JIEKTPOHHBIE CXEMbl OKUCIICHUS U
BOCCTAHOBJICHH S, ONIPE/ICIIUTh CTEXHOMETPUIECKUE KOIDPHUIMCHTHI ITepe BEIECTBAMH H THII
peakiuu.

3. Ilonyuenue CO2 6 annapame Kunna. Oxcup yriaepona (IV) — yriaekucislii ra3 — COaepKUTCs

B HeOoubioM KommaecTBe B atmoctepe (0,03 %) u B pacTBOPEHHOM BHJI€ B HEKOTOPBIX MUHEPATBHBIX
UCTOYHHKAX. B TEXHHMKe ero moixydaroT MpoKaJIMBaHUEM W3BECTHSAKA 0 PEaKIINU:
CaCO3 — CaO + CO2?

a B Jaboparopusx — paslIoKEHHEM MpamMopa COJISHOW KHCIOTOM B ammapare Kumma mo

YPaBHEHHIO:
CaCOg3 + 2HCI = CaClp + HpO + CO2?

['maBHBIM 1OTpEeOUTENEM  YIJIEKUCIOTO Tra3a SBJIAETCA [MILEBas IPOMBIIUIEHHOCTD:
MIPOM3BOJICTBO caxapa, MUBa, Ta3upoBaHHON BOAbl. OH MpPUMEHSETCS TaKkKe B KadecTBE XJIaJl0areHTa
(cyxoit nexm), nns TYyLIEHHWS TIOKapoB M B KadecTBE HArHETAIOLIEro rasza Jjs IepeKayku
JIETKOBOCIUIAMEHSIOIINUXCS KUAKOCTEH. B XuMHYecKOl NpPOMBINIUIEHHOCTH JAMOKCH] YIJIepoaa
MCIOJIb3YETCs MPHU MOTYyYEHUH KalblIIMHUPOBaHHOM cofibl — kapOoHata HaTpus Na2COs.

B TedyeHue mpuMepHO TpeX MHHYT OOJIBLIYIO MPOOMPKY HAMOJHATH YIJIEKHCIBIM Ia30oM U3
annapata Kumnma, 3atem BHectu B He€ 10—15 kamens pactBopa NaOH, ToTyac 3akpbiTh IPOOHPKY
CMOYEHHBIM BO/I0H OOJBIIMM HalbLEM U BCTPAXHYTh, ITOCIE Yero npoOupka cBOOOJHO MOBUCAET Ha
najnblle. YTJIEKUCIBIN a3 B3aMMOJICHCTBYET CO IIENI0YbI0, B PE3YJIbTaTe YEro B MpoOUpKe oOpa3yeTcs
BaKyyM M BHEIIHEE JaBICHHE IPOYHO MPIKHMAET €€ K Nalblly. OTy DPEAKUUI0 NPUMEHSAIOT B
MpOMBIIITIEHHOCTH A5 yaaneHus CO213 ra30BbIX cMecei.

VYTrilekucIplid Ta3 TsKeNee BO3AyXa, IOITOMY €r0 MOKHO «II€PEIMBaThy», Kak BOAy. B TeueHue
MIPUMEPHO TPEX MHUHYT 3aIlOJHSTh YIJIEKUCIIBIM ra30M XMMHYECKUH cTakaH eMkocThio 100 mi. 3atem
«TIEPENINTh» ra3 BO BTOPOM CTakaH M OMYCTUTHb B HErO TOpsIyr0 JyduHKy. Ilmams racHer, Tak Kak
YTJIEKUCIBIN Ta3 HE MOAIEPKUBAET TOPEHHUS.

B otuere HapucoBars annapar Kunna u onucaTts npuHiun ero aevicrsus. Hanucats ypaBHeHHe
pEeaKUUH MOJTYYEeHUS YTIEKUCIOro ra3a u ero B3aumoercteusa ¢ NaOH. CrnenaTh BbIBOJI O XUMHUYECKOM
IIPUPOJIE ITOTO OKCUAA.

4. Uzyuenue ceoticms oxcuda yunxa. OKCU IIMHKA UMEETCS B KOKJIOM TTOMEIICHHH, T OKHA 1
JIBEpHU OKpallleHbl 0enoii Kpackoil. Jta kpacka (IIMHKOBbIE Oeuiia) SBISIeTCS cCaMOl pacpOCTpaHEHHON
u3 Beex Oenmit. OKcuJ IIMHKA IPUMEHSETCS TaKKe MPU U3TOTOBJIIEHUN OeNloi pe3nHbl, B KOCMETHKE U B
MEIUIIMHE.

B nBe npoOupKy MOMECTUTH 110 OJHOMY MUKPOLINATEIIO MOPOIIKOOOPAa3HOTO OKCHIa IMHKa. B
NEepPBYIO MPOOUPKY 106aBUTH 15—20 Kanenab 0JTHOMOJISIPHOM CEpHON KUCIOTHI, a B IPYTYIO — CTOJIBKO K€
30%-ro pacTtBOpa ruapokcuaa Hatpus. st yckopeHus peakiuii mo1orpeTb NpoOUPKHU Ha CIUPTOBKE.
3anucarh ypaBHEHUS PEAKIUI U CIENIaTh BBIBOJ O XMMHUYECKON NPUPOJE OKCHJIA [IMHKA.

OnpIt 2. [TosryyeHue u HccIeJ0BAHUE CBOICTB HIeJ104ei
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['uIpOKCHUIBI-OCHOBAHUS TIOJIPA3CIISIOTCS HA PACTBOPUMBIE U HEPACTBOPUMBIE. PacTBopuMbIe
OCHOBaHUSl — 3TO TUIPOKCHUIBI IIEIOYHBIX M IIEJIOYHO3EMEIbHBIX MeTaioB. OHU Ha3bIBAIOTCS
uiennoyamu. CaMmoe pacpoCTpaHEHHOE CPEeAM LIEI0UYEeH BEIIECTBO — FUAPOKCHI HATPUs (€KUM HATD).
[To macmTabam Mpou3BOACTBA U MPUMEHEHUS OH 3aHHMAET CPeIu HEOPTaHWYECKUX BEIECTB TPEThE
MECTO IOCJI€ CEPHOM KUCIIOTHI U KapOOHAaTa HATPUs. B MPOMBIIITIEHHOCTH €ro MOJIYYaroT 3JIEKTPOIHU30M
pacTBopa XJIOpUJa HaTpus, a B TaOOPATOPHBIX YCIOBHSIX — B3aUMOJICHCTBUEM HATpuUs C BOJOH. OTa
peaxius mpoTeKaeT OypHO ¢ pa30phI3rIBAHUEM TIOTYYaEMOM IIEI0YH, TIOITOMY TP IPOBEJCHHUH OIBITa
HE00X0IMMO COOII0IaTh OCTOPOKHOCTb.

1. Ionyyenue euopokcuoa nampus. B dapdopoByro HamiKy WM KPUCTAUIA3ATOP HAIUTH JI0
MIOJIOBUHBI UCTUIIMPOBAHHOM BoAbl. V3 6aHKM, B KOTOPOI HAXOIUTCSI HATPUU MO CIOEM KEpOCHHA,
NUHIIETOM H3BJIEYb HATPUH, OCYHMIHTh (PUIBTPOBATBHON Oymaroil OT KEepOCHHA, OTpEe3aTh HOXKOM
Kycouek (He 0oJiee MoJIOBUHBI TOPOLINHBI) U OIYCTUTH B Boay. [locie okoHYaHUs peakiui ONpeae/IuTh
C MOMOILIBIO MHIMKATOPA CPEy MOJIyYEHHOTO pacTBOPA.

B otuere onucaTth OnbIT U 00BSICHUTH HaOMOAaeMbIe 3P deKThl (IUneHne, «oeranue» Kycodyka
10 TOBEPXHOCTH, pa3dpbi3ruBaHue u T.4.). Hammcats ypaBHeHue peakiuu mnoiydenuss NaOH.
OOBACHUTDH, TOYEMY IIEJIOYHBIE METAIJIbl XPaHAT MOJ ciioeM KepocuHa. COCTaBUTH CIIMCOK BCEX
mienodeit (MX JOHKHO OBITh IECATH).

2. Bzaumooeiicmeue wenouu ¢ kucromou. B pesynbrare peakiuil meaoueil ¢ KucioTamu cpeaa
pacTBOpa CTaHOBUTCS HEUTPAIBLHOM, TIOITOMY 3TH PEaKIIMHA HA3bIBAIOTCS PEAKIUSIMU HEUTpaIH3AIIHH.
HezaBucumo oT cocraBa B3aMMOACHMCTBYIONIUX IIENIOUYEd M KHUCIOT, BCE PEAKIMH HEUTpaln3aluu
BBIPAXKAIOTCS OJJHUM M TEM K€ HOHHBIM YPaBHECHUEM:

H*+ OH =H,0

Peakuuu HeliTpanu3anuu GUKCUPYIOTCS MO U3MEHEHHUIO OKPACKU UHAMKATOPOB.

3armoTHATH MPOOHUPKY JACCATHIO KAIUIIMH PacTBOPA TUAPOKCHIA HATPHSI U TOOABUTH OJHY KaTlTIO
uHanKatopa henondranenna. 3aTeM NpuOABIATH MO KATUISIM COJISTHYIO KUCIOTY IO M3MEHEHUS OKPaCKU
pactBopa. OMBIT MOBTOPUTH HECKOJIBKO pa3, 3aMEHUB QeHONI(TaIenH CHAavYaIa Ha METHIIOPAHK, a 3aTeM
Ha JIPyTUE UMEIOIINECs WHINKATOPHI.

B oTdere Hammcarh ypaBHEHHE PEAKIIMM B MOJICKYJISIPHOM W HOHHOM BHUJE, HAYCPTHUTHh H
3aMOTHUTH TAOIUILy OKPACKU MHAMKATOPOB B Pa3IMUHBIX Cpeax.

OmnpbiT 3. IlosryuyeHue u UccjieI0BaHNE CBOICTB MAJIOPACTBOPUMBIX OCHOBAHM I

BonbmIMHCTBO ~ METayuioB, KpOME€  MIENOYHBIX U IIEJOYHO-3eMENbHBIX, 00pa3yroT
MaJiopacTBOPUMBIC B BOJIe OCHOBaHUs. OHU MPUMEHSIOTCS KaK COPOSHTBI, KaTaIM3aTOPhI, KPACHTEIH U
KaK MICXOJIHbIE BEI[ECTBA MPHU MOIyUYEHUU COJIeH, OKCUAOB U APYTUX COEAMHEHUN.

[[BeT MHAMKATOpA B pa3IMYHBIX CpPelax
B KHCJION B HEUTPAJIbHON B LIEJIOYHOU

HazBanue HHJUKaATOopa

N3 umeromuxcs peakTUBOB IMOJYYUTh MaloOpacTBOpUMbIE OCHOBaHMs: ruapokcus meau (1),
ruapokcua Hukens (II) m rugpokcnn sxenesa (II). Hammcate ypaBHeHus peakumii, yka3aTb LIBET
OCaJIKOB.

[Tpobupky ¢ runpokcunom meau (I) momorpeTs Ha CIMPTOBKE O M3MEHEHHUS IIBETa OCajKa
(moremuenus). Hanucats ypaBHeHue peakuuu pasznoxenus Cu(OH)p mpu HarpeBanuu.

N3 ocranbHBIX Tpex NPOOMPOK OCTOPOXKHO CIUTh JKUAKOCTH M K OCTaBIIMMCS OCaJKaM
N00aBJIATh MO KalljisiM COJIIHYIO KUCJIOTY, HaOMII0AaTh HUCYE3HOBEHHE ocaakoB. HamucaTe ypaBHEeHUs
MIPOTEKAOIINX PEAKIUH.

OmnbiT 4. ITosrydyeHne u ucciae10BaHue CBOMCTB aM(POTEPHbIX OCHOBAHU I

AMOTEpPHOCTb — UHTEPECHOE SIBIIEHUE, XapaKTepHOE JJIsi MHOTUX THIPOKCcHA0B. OHO O3HAvaeT
UX CIIOCOOHOCTD MPOSBIISATH CBOMCTBA KaK OCHOBAaHUM, TaK U KUCJIOT, U MPOSIBIISIETCS TEM CHIIbHEE, 4YeM
MEHBIIIE PAJMYC METAJIA U BBILIE €r0 CTENIeHb OKUCIIEHUS (BaJIeHTHOCTH). [loaTOMY cpentu ruIpoKCHI0B
OJIHOBAJICHTHBIX METaJNIOB aM(OTEpHbIE OTCYTCTBYIOT, CPEIM JBYXBAJEHTHBIX HX TOJBKO IMSATh
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(Be(OH)2, Zn(OH)2, Ge(OH)2, Sn(OH)2 u Pb(OH)2), cpeanm TpexBaJICHTHBIX — OOJBIIMHCTBO
(AI(OH)3, Fe(OH)3, Cr(OH)3, Sc(OH)3 u np.), a THAPOKCUABI YETHIPEXBAJICHTHBIX METAJIOB BCE

SABJIAKOTCA CHJIBHO aM(i)OTepHBIMI/I. FI/II[pOKCI/II[BI METAJIJI0B B 00J1¢€ BBICOKUX CTEIECHSIX OKHUCIICHUS YiKC

sistorest kucinoramu (HpCrOg4, HMNnOy, HVO3).

[TonmyunTs B mnpoOUMpKe TUIPOKCHU]I IIMHKA, JO0aBJIssl K pacTBOPY €ro COJIU PacTBOP
pa30aBIEeHHOTO TUAPOKCHIA HATpUA (OCTOPOXKHO, MO KarisiM). [1oJOBHHY MOJYy4eHHOTO oOcalka
MIepeHecTu B Apyryto npobupky. Ha ocraBimumiicst B mepBoii mpobupke 0cajoK MoAeicTBOBATH COSHOM
KHCJIOTOU, Ha COJIEPKUMOE BTOPOM MPOOUPKHU — TeM ke pactBopom NaOH.

B otuere onucatk onbIT U HabmoAeHu. Hanucats B MOJIEKYJISIPHOM U HOHHOM BU/JIE YPaBHEHUS
peakiuii: a) moJydeHHs TUAPOKCH A IIMHKa; 0) ero B3aumoeiictBus ¢ HCI; B) ero B3auMoneicTBust ¢
pactBopom NaOH. Hanncate cxemsl anekrponutiyeckoii aucconnanuun Zn(OH)2 mo Ty ocHOBaHUs

1 KUca0ThL. [IpoBecTH 1 onucarh Tako# ke OIBIT 110 HOJYYEHUIO U UCCIIEIOBAHNIO CBOMCTB T'HPOKCH 1A
QIIOMHHMS, OTBETUTH Ha TE 7K€ BOIPOCHI.
Omnpit S. IlosrydyeHue U UCCJIeI0BAHNE CBOWCTB KHCJIOT

1. Ilonyyenue consinoti kuciomsl u3 eé conu. IIpOMBIIIUIEHHBIA CIIOCOO TMOJYYSHHUS! COJITHOU
KHUCJIOTBHl — CHHTE3 U3 XJIOpa U BOAOPOJA. JTa peakuus SABISETCA KIACCUYECKMM NPUMEPOM LIEITHOMN
peaxkiuuu, Ha CBETy OHA MOKET IIPUHUMATh B3PhIBHOM XapakTep, IOITOMY B yUEOHBIX Jab0paTopusx eé
HE NPOBOJAT. B OTHenbpHBIX ciydassX MPUMEHSETCs CTapblil Coco0 MOIY4YEHUs COJNSHOW KHCIOThI —
B3aWMOJICVCTBUEM XJIOPUJA HATPUA C CEPHOU KHUCIOTOM.

B cyxyro npoOupky NOMECTUTh OJUH MHUKpOIINATENb XJIOpHJa HaTpus U Heckosbko (8—10)
Kareinb KOHIICHTPUPOBAHHOW CEpHOW KHCIIOTHI (OMBIT MPOBOAUTH B BBHITSDKHOM mikady!). Habnronats
BblJIeNIeHue OeclBeTHOro rasa. [lognectu k mpobupke CMOYEHHYIO AUCTHIIIMPOBAHHOM BOJON CHHIOKO
JAKMYCOBYIO OyMary u HaOJI01aTh U3MEHEHHE €€ OKPACKH.

B otuere onucath onbIT U HAOIIOACHUS, 3aMCaTh YPABHEHUE PEAKLUU, OObICHUTh U3MEHEHHE
OKpPaCKH UHJIUKATOPA.

2. Bzaumooeticmsue consiHol Kuciomol ¢ Memaniamu. B yeTeipe nmpooupku HaauTh 1o 10 kamneanb
pa30aBIeHHOM COJITHOM KUCIOTHI. B epByro OnmyCcTUTh KyCOUEK MarHusi, BO BTOPYIO — eJie3a, B TPEThIO
— IIMHKa, B YETBEPTYI0 — MeJIu. B oTueTe 3amucaTh ypaBHEHHs NMPOTEKAIOMIMX peakiuil. OObICHUTS,
[IOYEMY B YETBEPTOMN MPOOUPKE PEeAKIUs HE UJET.

3. Bzaumooeiicmeue azommnou kuciomul ¢ okcuoamu. B Tpu npoOUPKU MOMECTUTH 110 OJTHOMY
MUKPOILIATENI0 OKCUA0B IIMHKA, MEIN U Xpoma. B kaxxayro npobupky BHecTd no 10 kamenb a30THOU
KHCJIOTHI, Ha0II01aTh MTpOTeKaHue peakuuil. B oTuere 3anucarh ypaBHEHUS peakLnid.

4. Bzaumooeticmsue cepHou kuciomsl ¢ coaamu. B Tpu npobupku momectuth mo 10 kamenb
pacTBOpoB XJjopuaa 6apus, Hutparta ceuHua (II) u kap6onara HaTpus. B kaxnyro npoOupky 106aBUThH
no 5—6 xamenb cepHoi kuciaoTel. HaGmonate oOpa3oBaHMe OCaJKOB B MEPBBIX JBYX MPOOMpPKaxX U
BbIJIeJIEHUE ra3a B TpeTheil. HanucaTh ypaBHeHHs peaklnii B MOJIEKYISIPHOM U HIOHHOM BHJe. B o0miem
BbIBOJIE K OTbITY 10 chopmMynrpoBaTh OTHOLIEHHE KUCIOT K METalljlaM, OKCU1aM, OCHOBAHHSIM U COJISIM.

OmnsIT 6. ITosryueHnne cojieil M UX CBOMCTBA
1. Ilonyuenue coneti ceunya u cepedpa. K nsatu kamsim pacteopa Pb(NO3)2 npubaBuTs 5 karens

pactBopa moboro xnopuaa, HanpuMmep KCl. Habmronate Beinanenue ocaaka PbCly. CamoctosTensHo
nomo0paTh PeaKTHBBI M MOJTYYUTh Cynbdar ceuHIa PbSO4 u Hoaun ceurna Pbly. OmucaTh OMBITHI,

3anMcarh ypaBHEHUS peaKlMii B MOJIEKYJISIPHOM U HIOHHOM BHJIE.

[TonoGpaTe HEOOXOIUMBIE PEAKTHBBI U TMOJYYUTh TAJTOT€HUIBI cepedpa: XJopua, OpoMua u
Honua. OOpaTuTh BHUMAHHME Ha PA3IMYHYIO OKPAacKy MOJYYEHHBIX coyied (YTO HCHOJIb3yeTcs B
KaueCTBEHHOM aHanu3e). Hanmucath ypaBHEHHS peakiiuii B MOJEKYIIPHOM U MOHHOM BUJIE.

2. Bzaumooeticmeue coneti co wenouamu. B Tpex mpoOupKax MPOBECTH PEAKIIUU PaCTBOPOB
coneii Hukens (NiSOy), sxenesa (FeClz) u menu (CuSOy4) ¢ runpoxcunom Hatpus (NaOH). Onucarts

OIIBIT, 3aMIUCATh YPABHEHUS PEAKIIMIA.
3. Bzaumooeticmaue coneii ¢ conamu. B Tpex npoOupkax cMemiaTh pacTBOPHI COJIEH: B MEPBOM
BaCly u NapCO3, Bo BTopoii Ph(NO3)2 u CuSOy4, B Tperbeit KNO3 u NaCl. Hamucats ypaBHEHUS
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peakiuii B IepBoil U BTOpOi nmpodupkax. OObACHUTH, IOYEMY B TPEThel MPOOUPKE PeakLus He UIeT.

4. Bzaumooeticmasue coneti ¢ kucromamu. Coi B3aUMOJCHCTBYIOT ¢ KUCIIOTaMU B TOM ClIydae,
eciii 00pa3yroIascs HOBask COJIb WIIM KUCIIOTA BbI- AIaeT B OCAAOK. Peakuuu coseil ¢ KUCI0TaMu ¢
o0pa3oBaHHEM HOBBIX HEPACTBOPUMBIX coyiell ObUIM IpoBeAeHbI B onbiTe 9.4. B 3TOM ombiTe clieayeT
IIOJIYYUTh OJHY U3 HEMHOTMX MaJIOPACTBOPUMBIX KUCJIOT. I 3TOr0 HaJIUTh B IpOoOUPKY 4—6 Kamenb
pacTBopa cuiiMKara HaTpusi M 100aBUTh MO KarisiM pa30aBlIEeHHYIO COJISIHYIO Kuciaory. HaGmronats
oOpa3zoBaHue reneo0pa3HOro 0caaKka METaKpEMHUEBOW KHCIIOTHL. B oT4eTe onucaTh BHEITHIE PU3HAKU
resisi KpEMHHUEBOM KUCIIOTHI, HAMUCATh YPaBHEHUE PEaKIIUU.

5. Oxucnumenvuvle ceoticméa coyeid (OIBIT «OTOHb — XYAOXHHUK»). HuUTpaThl mIeno4YHBIX
METAJIJIOB MPU HArpeBaHUH BBIJCIAIOT KHUCIOPO/I, TI0- ’TOMY HUCIIOJIb3YIOTCS KaK OKHCIUTENN B COCTAaBe
CIIMYEK, 3AKUTaTEeJIbHBIX CMECEN, IOPOXa, PAKETHOI'O TOPIOYETO.

KonuenrpuposanubsiM pactBopoM KNO3 cienars pucyHOK Ha (pUIBTPOBAIbHOM Oymare B BUZE

cnupayii  (JIMHUSA JOJDKHA OBITh HENpephiBHOM, 0Oe3 mepecedeHmii). KoHel JMHHM OTMETHTH
Kapangamom. [1ogox1aTh BEICEIXaHUS U HCUE3HOBEHUSI PUCYHKA, TIOCIIE YETO IPUKOCHYTHCS TICIOIIEH
CHUYKOHM K MeTKe. OTOHb IPOJBUTAETCS IO PUCYHKY, «IIPOSIBIISSD €TO.

Ornucath U 00BACHUTH OMBIT. B 0011IeM BBIBOJIC MEPEUUCTUTH CIIOCOOBI MTOIYUICHHUS COJICH M MX
Ba)XKHEHIIINE XUMHYECKIE CBOMCTBA.

Crnenatb BEIBOJBI 1 (OPMHUTH OTUET.

2. 3aoanus 011 camocmoamelbHOU HO020OMOKU
3ananme 1. J{ng npeanoKeHHBIX COSIMHEHHI: a) YKaKUTE WX KIIacc; 0) HAUIINUTE YpaBHEHUS
BO3MOKHBIX peakiuii Bzaumogercteus ¢ H.O, Na,O, SOs, HC1, KOH.

Bapuant CoenuHenuns Bapuant CoenuHenus

1 Zn0O, KOH, H2CO3 16 Bi203, Cr(OH)2, H2S

2 Ca0, HNOs, Sn(OH)2 17 H20, HMnOg4, Cr(OH)3

3 Al>O3z, Ca(OH)2, H2SiO3 18 Li2O, KOH, H3PO4

4 SiOz, H3PO4, Pb(OH): 19 SeO2, HBr, Pb(OH):

5 SOz, H2SO4, Al(OH)3 20 BeO, H.Se, Ga(OH)3

6 PbO, Ba(OH)2, H2S 21 Ga0s3, H3PO4, KOH

7 SiOy, Fe(OH)s, HI 22 SOz, Cd(OH)2, HMnO4

8 BaO, NH4OH, Be(OH): 23 CuO, HzSiOs3, Ni(OH)2

9 N20s, HF, Cr(OH)3, 24 NiO, H2SO4, Cr(OH)3

10 HNOs3, Cr203, Sr(OH): 25 Rb,0, H,SO3, N2Os

11 Fe203, H2SOs, Cd(OH), 26 K20, Mg(OH)z, H2COs

12 Cr203, H2S03, Ca(OH):2 27 C1.07, NH4OH, HNO?

13 P-0s, NaOH, Al(OH)s3 28 SOz, H2SO4, Cr(OH)3

14 CO2, Cu(OH)2, HF 29 HNO3, KOH, Cd(OH).

15 Na20O, HNOs, Be(OH)2 30 H2COs3, Sn(OH)2, NH4sOH
3ananmue 2. Jlokaxute aMm(pOTEPHOCTh MPEIOKEHHBIX BEIECTB:

Bapuant BemectBo Bapuant BemectBo Bapuant Bemectso

1 BeO 11 Pb(OH)> 21 Fe203

2 A1(OH)3 12 Bi203 22 Ga(OH)s

3 PbO 13 Fe(OH)3 23 MnO-

4 Be(OH): 14 Gaz03 24 SnO2

S) Cr203 15 Cr(OH)s3 25 Pb(OH)2
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6 Bi(OH)3 16 A1,03 26 Bi2O3

7 Fe,O3 17 Zn(OH), 27 Fe(OH)s
8 Mn(OH)3 18 BeO 28 Ga203

9 PbhO, 19 Cr203 29 Cr(OH)3
10 SnO; 20 Bi(OH)3 30 Al1,03

3ananme 3. CocraBbT€ ypaBHEHHUsI PEAKIUW, C MOMOIIbI KOTOPBIX

CJIEYIOIME IPEBPALLICHMUS:

MOXXHO OCYHICCTBHUTH

Bapuant | llenouku XMMHUYECKUX NPEBpALICHUN

1 SnO — SnCl; — SnOHCI — SnCl; — Sn(OH)2 — Na>SnO»

2 BeO — Na,BeO; — Be(OH)2, — BeSO4 — Be(NO3), — Be(OH):

3 H2CO3 - K;CO3 - KHCO3 —» K2CO3 - MgCO3— CO»

4 SO2 - HxSO3 ->K2S503 - KHSO3 —» KSO3 — HSOs3

5 AL1(OH)3 — Al>(S04)3 > AIOHSOs — A1(OH)3 —» Al:03 —» KA10»

6 Fe>O3 — FeClz — Fe(OH)s — FeClz — Fe(OH).Cl

7 H>,CO3 - NaHCO3 —» Na,CO3z —» CO> —» NaHCO3z— H»>COs

8 Na,O — NaOH — Na;SO3 —» NaHSO3 — Na,SOz — H>SO3

9 CaCOz —» CaO — Ca(OH)2 — Ca3(PO4)2 - CaHPO4 — Caz(POa)2

10 H>S — SO — H2SO3 —» CaSO3; — Ca(HSO3), — CaS03

11 P — P>Os — H3PO4 — NaH>PO4 — NasPOs — Na;HPO4

12 AlIOHSO4 ->A1(OH)3s ->A1,(S04)3 - AL1(OH)s — Al203 — NaAlO;

13 H>Si03 — SiO2 — Na»SiOs — CaSiOz — H»SiOs

14 Mg(OH), — MgCl, -MgOHCI — MgCl, -Mg(OH), — MgO

15 NaOH — NasPOs4 — NaHPO4 — H3POs — NasPOs4 — Caz(POa)2

16 Ca0 — Ca(OH). —» Ca3(PO4)2, -»CaHPO4 —Ca(H2P04)> —Casz(PO4)2

17 NiSO4 — (NiOH).SO4 — Ni(OH), ->NiOHCI —Ni(OH), —NiO

18 Fe(OH); — Fe,03 — FeClz — FeOHCIl, — FeCls — Fe(OH).Cl

19 CuO — CuCl, ->Cu(OH)2 — CuSO4 —»CuS — Cu(NO3)2

20 Cr(OH)z — Cr2(S04)3 »>CrOHSO4 — Cr(OH)3; —Cr.03 — KCrO»

21 H>O — Ca(OH), -»CaCO3 — Ca(HCOz3)> — CaCl, — Ca(NO3)»

22 K2PbO>,—Pb(OH)>— PbOHCI — PbCl, — Pb(OH). — PbO

23 CoOHCI — CoCl; - Co(OH), — CoCl; — Co(NOz), — CoOHNO3

24 KOH — K>SiO3 — H2SiO3 — NaySiO3 — H,Si03 — CaSiO3

25 Zn0O — K2Zn02 -»Zn(OH)2 —» ZnSO4 — Zn(OH)2 — Zn0O

26 P20s5 — Baz(PO4)> - BaHPO4 — Bas(PO4), — H3PO4 — NasPO4

27 CuSO4 — Cu(OH)2 -»CuO — CuCl> —» CuOHCI — CuCl»

28 (NiOH).SO4 — Ni(OH)2— NiCl, — NiOHCI — Ni(OH). —»NiO

29 Al(OH); — AIOHCI; — Al(OH); — AI(OH).Cl — AI(OH)z —» A1,03

Tema S. O6mme cBoiicTBa pacTBopoB. Crioco0bl BbIPAKeHUs] KOHIEHTPaLHii

1. Omuem no nadopamopnoit pavome Ne 5 «Oouque ceoiicmea pacmeopos. Cnocoowi

8blPpAIHCCHUA Konueumpaum?»

Omneit 1. IIpuroroBienne pacTeopa 3aJaHHONH KOHIEHTPALIUH

Xoo onvima.
1. [TomyuuTs OT TpemoaBaTens 3aJaHie Ha MPUTOTOBICHHE PacTBOpa METOAOM pa30aBlIeHUs
TOTO PacTBOPA, MacCOBasl JI0JIs1 KOTOPOTO ObliIa OTIpe/iesieHa MPH MTOMOIIKA apEOMETPa B IIEPBOM OTIBITE.
OOBIYHO JTaeTCs 3a/laHue MPUTOTOBUTH PACTBOP TUAPOKCH A HATpHst 00BEMOM 250 MIT ¢ 9KBUBaTEHTHOU
konnenrpanueit 0,08 #., 0,09 H., 0,1 H., 0,11 H. 1 T. 1. PacTBOp TOTOBAT B MEPHBIX KOJI0aX, pa30aBiIsis
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pacTBOp MEPBOTO OIbITa BOJOM.

2. Bpruuciauth o0beM pacTBOpa WIENIOYM, MaccoBas J10Ji1 KOTOpPOro Obula OlpejaeseHa MpH
MIOMOIII apeOMeTpa, HEOOXOIUMBIH [T TPUTOTOBIICHHSI 3aJaHHOTO pacTBOpa 00BEMOM 250 M.

3. MepHbIM UWIMHAPOM WIH OIOPETKOW OTMEPUTh HEOOXOAUMBIN 00beM pacTBOpa MIENOYH.
Boumuth pactBop B MepHYI0 KouOy. J{BasKbl OIOJIOCHYTh LMIMHAP IUCTHIMPOBAHHON BOJIOM, CINTh
BOJY B TY XK€ KOJOy.

4. CopmepxxuMoe KoJObI pa30aBUTh MO METKH BOOW. Pa3z0aBieHWe BHadalie MOXKHO BECTH
OBICTPO, HO B KOHIIE T0OABISAThH BOAY CIEAYET MO KaIlIsiM U3 KarelbHUIIbI. Pa30aBneHne MOKHO CUMTATh
3aKOHYEHHBIM, KOT/Ia HIDKHUI YPOBEHb MEHHCKA KHJIKOCTH KOCHETCSI METKH Ha KoJjoe.

5. 3akpeITh KOOy HPOOKOIl M IMepememiaT pacTBOpP, MHOTOKpPAaTHO IepeBOpayuBasi KoJoy.
IIpuroToBiIEHHBIN pacTBOP UCIOJIb30BATh B CIECIYIOLIEM OIIBITE.

OnpIT 2. TuTpOBaHME pacTBOpa

Xoo onvima.

1. B MepHy10 OIOpeTKY, 3aKpEIUIeHHYIO B IITaTUBE, HAIUTh PACTBOP KUCIIOTHI C IKBUBAJICHTHOU
koHnenTpanuei 0,1 momne/it (0,1 H.). DTOT pacTBOp Ha3BIBAETCS pabOYUM PACTBOPOM.

2. B Tpu KoHHUYECKHE KOJIObI BHECTH C MOMOIILI0 MepHOU nunetku mo 10 mia pactBopa NaOH,
MIPUTOTOBIICHHOTO B MPEIBIAYIIEM OIBITE, J0OABUTh B KAKAYIO KOJIOY MO OHOHM Karuie WHAWKAaTopa
METHJIOpaHKa Win GeHondTaienna.

3. 13 GropeTku MeUIeHHO, 10 KaruisiM, TPUOaBIIATh PACTBOP KUCIOTHI K PacTBOPY MIETOYH 10
W3MEHEHUS OKpacku HHAUKartopa. [lo OKOHYaHMM TUTPOBaHUS 3amucaTb OOBEM KHUCIOTHI,
HCII0JIb30BAHHOMN HAa TUTPOBAHUE.

4. OnbIT MOBTOPUTH €IIIe JBa pa3a, KaXkIbIil pa3 MpelIBapUTeNIbHO JOIUBasi paCTBOP KHUCIOTHI B
OIOpEeTKY J0 HYJIEBOTO JICJICHUS.

5. PaccuuTaTh cpeaHuii 00beM KUCIOThI, UCIIOIB30BAaHHOW HA TUTPOBAHHE, U YKBHUBAJICHTHYIO
KOHLEHTPALIMIO IeJIOUU. BbIUncanTh TUTP pacTBoOpa.

6. ComnocTaBUTh KOHIIEHTPALMIO MPUTOTOBIEHHOTO PACTBOpA, HAMIEHHYI0 METOJI0OM
TUTPOBAHHUS, C 3aJJaHHBIM 3HaYeHHEM. PaccuuTaTh MOrpenHoOCTh, JOMYIIEHHYIO [IPU HNPUTOTOBICHUU
pacTBopa, B BBIBOJE YKa3aTh BO3MOXHBIE IPUUMHBI TOTPEIIHOCTH OIIBITA.

Crnenatb BbIBOJIBI U OOPMUTDH OTUET.

2. 3adanus ona camocmoamenbHol ROOZOMOEKU
1) CKOIBKO TPaMMOB CyNb(UTa HATPHS HOTpeOyeTcs I NPUrOTOBIeHUs 5 am° 8%-Horo
(o Macce) pactBopa (mmotHocTh 1,075 r/eM®)? (Omeem: 4302).
2) I[Tpu 25°C pactBopumocth NaCl pasua 36,0 r B 100 r Boxsl. Haiitu mMaccoByro 1010
NaCl B naceiienHoM pactBope. (Omeem: 26,5%).

3) Ckomnbko rpammoB 30%-noro (o Macce) pactBopa NaCl nyxHo 106aBuTh Kk 300 T BOAIBI,
yT0OBI ToNyuuTh 10%-HbI1i1 pacTBOp conu? (Omeem: 1502).

4) HaifTn maccy HuTpaTa HaTpus, HEOOXOAMMYIO aus mpurotoBienus 300 cm® 0,2 M
pactBopa. (Omeem: 5,12).

5) Jlns weiirpammsarmn 30 cm® 0,1 H. pacTBOpa 1enoun motpedosanock 12 cM® pacTBopa
KUCJIOTHI. OnpenenuTh HOPMaIbHOCTh KUCTOTHL. (Omeem. (,25h).

6) Haiitu monsprocth 36,2%-Horo (o macce) pactBopa HCI, mnotHocts koTOporo 1,18
r/em. (Omeem: 11, 7mons/om>).

7) Kaxoit 066eM 96% (110 Macce) cepHoii KHcIoTh (mioTHocTs 1,84 /cM®) 1 xakyro Maccy

BOJIBI HY)KHO B3STh s npurotoBnenns 100 cm® 15%-Horo (o mMacce) pacTBOpa CepHOi KHCIOTHI
(mnotHocTh 1,1 T/eM®). (Omsem: 9,32cm® u 93,52).

8) Kaxyro Maccy BozsI HykHO mpu6aButh k 200 cm® 30% (10 Macce) pacTBopa THAPOKCHAA
Hatpus (maotHocTs 1,33 r/em®) nns nonmydenus 10% pactopa menoun? (Omsem: 5322).
9) Haiitn MONSIRHOCTB, HOPMATBHOCT U MOJIIPHOCTH 15%-HOTO (IO Macce) pacTtBopa

cepHoit kncnotsl (mnotHOcTh 1,1 T/eM®). (Omeem: 1,8monv/ke, 3,37n, 1,68 M).
10)  Jlns meditpammsamuu 42 cM® cepHO#t kKmcnoTsl oTpeboBanock ao6asuts 14 cm® 0,3 H.
menoun. OnpeaennuTh MONSPHOCTh PACTBOPA CEPHOI KHCIOTHI. (Omeem: 0,05 monv/om’).
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11) U3 400 r 50%-Horo (mo macce) pactBopa H2SO4 BeimapuBanuem yaaauwau 100 T BOJBI.
Uemy paBna maccoBas oyt H2SO4 B octaBiiemcs pactope? (Omesem: 66,7%).

12)  Ckombko TpaMMOB KapOoHaTa HaTpus cofepskutcs B 500 cv® 0,25 H. pactBopa? (Omeem:
6,632).

13) B xaxom o6beme 0,1 H. pacTBOpa comepxkurcs 8 r cynbdara mexu (11)? (Omsem: 10m°).

14)  Cxombko MummmTpoB 0,5 M pactopa H2SO4 MoXkHO mpuroToBuTh U3 15 cM® 2,5 M
pactBopa? (Omeem: 25mn).

15)  Kakoit 06Bem 0,1M pactBopa HsPOs MoxxHO TipuroToBHTH M3 75 cM® 0,75 H. pacTBopa?
(Omeem: 187,5cm®).

16)  Kakoit 06beM 6 M pactBopa HC1 HyXHO B3ATh I HpurotoBieHus 25 cm® 2,5 M
pactBopa HC1? (Omeem: 10,4cm?).

17)  BBIYHCIUTH MAaCCOBYIO JOJIIO THAPOKCcH A HaTpus B 9,28 H. pactBope NaOH (I1oTHOCTH
1,31 r/eMd). (Omeem: 28,3%).

18)  BbIUHCIMTH MOJIbHBIC IOJH CITUPTA U BOJBI B 96%-HOM (10 Macce) pacTBOPE ITUIIOBOTO
cnupta. (Omeem: 0,905, 0,095).

19) B 1 xr Boasl pactBopeHo 666 r KOH; mioTHOCTH pacTBopa pasHa 1,395 r/cm®. Haittu: a)
MaccoByto J10i1t0 KOH; 6) MosipHOCTb; B) MOJISUIBHOCTb; ') MOJIBHBIE JI0JIU LIEJIOUU U BOABL. (Omeem:
a) 40%; 6) 9,95mon6/OM°; 8) 11,9monv/xe; 2) 0,176, 0,824).

20)  IImotHocth 9%-HOTro (1m0 Macce) pactBopa caxapossl Ci2HzpO11 pasma 1,035 r/em?.
BEIUMCITUTE: a) KOHIIEHTPAIHNIO CaXapo3sl B I/IMS; 6) MOISAPHOCTB; B) MOJIAIBHOCTE pacTBopa. (Omesem:
a) 93,22/0m3; 6) 0,27monv/om>; 8) 0,299monv/k2).

21)  Kaxkoii o6bem 2 H. pactBopa H2SO4 motpebyercs ans npurortosnenus 500 cm® 0,5 H.
pactBopa? (Omeem: 1250m°).

22)  Kaxoit o6sem 0,05 H. pacTBopa MoxkHO motyunuTs u3 100 cm® 1 H. pacTBOpa? (Omsem:
1,900%).

23)  Kaxkoii o6beM 2 M pacTBopa KapOOHATa HATPHs HAIO B3ATh JUIA IpUroToBaeHus 1 am°
0,25 u. pactBopa? (Omeem: 62,5cmd).

24) K 100 em® 96%-noii (1o Macce) H2SO4 (mmotrOCTS 1,84 r/em®) mpubasumu 400 cM® BobI.
[omyunncs pacTBOp MIOTHOCTBIO 1,220 r/cM®. BEIMHCINTH €ro SKBHBAJIEHTHYIO KOHIICHTPAIHMIO U
maccoByto 1010 HaSO4. (Omeem: 7,52nu; 30,2%).

25)  TImotHocts 40%-HOro (1O Macce) pacTBOpa Aa30THOW KHCIOTHI paBHa 1,25r/cve.
Paccuntaths MONIIPHOCTH U MOJISUTBHOCTB 3TOTO pacTBopa. (Omeem: 7,94 monw/om®; 10, b6monv/xe).

26)  OmpexnenuTh MaccOBYIO JIOJNIO pacTBOpa HHUTparta cepedpa, MONyYSHHOTO CMEIICHHEM
pacTBOpoB HUTpara cepedpa maccamu 150r u 250r ¢ MmaccoBbiMU A0IIMU 20% 1 40% COOTBETCTBEHHO.
(Omeem. 32,5%).

27) B 250r Bompl pactBopero S0r kpuctamiormapara FeSOs7H20. BpuuCIHT MaccoByIO 0O
KpHCTA/UTOrHIpara 1 6e3BoIHOrO cyJibara sxernesa (11) B pactBope. (Omeem: 16,7%, 9,1%).

28)  Haifti macchl Bozibl 1 MeiHOTO Kyriopoca CUSO4-5H20, HeoOXomMBbIe 1t PUTOTORTICHHS OTHOTO
JIMTpa pacTBopa, coaepxartiero 8% oe3pomHoit com. IInorHocTs 8% pactBopa CuSO4 paBHa 1,084r/m. (Omeem:
948,42, 135,6¢2).

29) B kaxoit Macce BompI Hy)XHO pacTtBopuTh 25T CuSO45H20 uroOs! momyurTs 8%6-Hbli (110 Macce)
pactBop cynbhara memu? (Omeem: 1752).

Tema 6. Teopus 371eKTPOIUTHYECKON TUCCOHAIUU

1. Omuem no nabopamopnoit pabome Neb «IJeKTPOJIUTHYECKAS TUCCOLMAIUS)
Llenvio pabomwi SBISETCS TPOBEIEHUE THUIPOJIM3a HEKOTOPBIX COJIEH, WM3ydeHHe BIMSHUSA
cocTaBa CoJiel ¥ BHEIIHUX YCJIOBUH Ha MOJHOTY UX THAPOJIN3A.
OmnbiT 1. Onpenenenne cpeabl pacTBOPOB Pa3JIMYHbIX o€l
Ha monocky yHuBepcaabHON MHIWKATOPHOW OyMaru HaHeCTH 1Mo oJHou Karie pactBopoB KCl,
Al>(SOy4)3, Pb(NO3)2, NapCO3. B xakom ciydae nmpotekaer ruapoians? Onpenenuts pH pacTBopos,

PE3yNbTaThI ONBITA OPOPMHUTH B BHJIEC TAOIHUIIBL:
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Ne | dopmyna comn [Ber pH Cpena YpaBHeHuUEe ruiposin3za B
WHJIMKaTOpa MOJICKYJISIPHOM U MOHHOM BHJIE

1 KCI

2 | Al(SO4)3

3 | Pb(NO3)?

4 NapCO3

OnbIT 2. U3yvyeHue BIMSHNSA 3aps/ia KATHOHA HA MOJHOTY I'MAPOJIN3A N0 KATHOHY
Onun Mukpommatenb cyiabdara xenesa (II) pacrBoputs B 10-15 xamnsax Boasl. C mOMOIIbIO
yHUBEpcalbHOI MHaMKaTOpHOI Oymaru cpaBHuTh pH pactBopos FeSO4 u FeCl3 (pactBop 3T0i conu

uMeercss B mraruse). Kakas u3 AByX coieil rujponusyercss cwibHee u nodeMy? Hamwmcarts
MOJIEKYJISIDHBIE 1 HOHHBIE YPABHEHMS TUAPOJIA3A dTUX COJICH IO IEPBOU CTYIICHH.
OnbIiT 3. CpaBHeHNe THAPOJIN3YEeMOCTH 10 AHHOHY

C momompl0 yHUBEpCanbHOH MHAMKaTOpHOU Oymaru cpaBHuTh pH pactBopoB NapSO3 u

Na2C03 B ortuére Hammcathb MOJICKYJIAPHBIC 1 MOHHO-MOJICKYIISIDHBIC YPABHCHHA T'HAPOJIM3A. Ilo

BenuunHe pH yka3arh, B KAKOM U3 JIBYX pacTBOPOB OOJbIlIe: @) CTENEHb TUAPOIN3a; 0) KOHLEHTpaLUs
OH'- nonos. Kakoii anroH o61aaet 00JbIei ToIsIpru3yeMOCThIO?
OnbIT 4. U3yvyeHnue BJMSHAA YCJIOBHH IPOBEICHUS THAPO/IN3a HA NMOJTHOTY €ro
NpOTeKAHUS

1. Brusnue konyenmpayuu. B npoOupKy mNoMecTuTh 2—3 Karjau KOHIIEHTPUPOBAHHOI'O pacTBOpPa
xsopuja xenesa (11I). YcranoBuTs ¢ moMoIpio HHAUKAaTOpHOM Oymaru cpeny pactsopa (pH). Pacteop
B poOupKe pa30aBUTh BOJIOH, yBennuuB 00beM B 3—4 pa3a u ycTaHoBUTh pH pa3z6aBiieHHOr0 pacTBOpA.
Hanwmcate ypaBHEHHUsI THIPOIH3A 1O TIEPBOM U BTOPOW CTYIMEHSIM B MOJEKYISIPHOM W MOHHOM BHJIE.
CnenaTb BBIBOJ O BIMSHUYU KOHLEHTPALMU COJIM Ha MOJIHOTY €€ THApOIIU3a.

2. Bausmue memnepamypor. B npooupky Ha 1/3 e€ 06béMa HanuTh pacTBop xiaopuna sxesesa (111)
U TIPOKHUIATUTH €r0 HECKOJIbKO MHUHYT Ha cnupToBke. UYto Habmromaercs? [louemy pacTBop mpu
KHIISTYCHUN CTAHOBHUTCSI MYTHBIM?

B oTuére onucare ONBIT U 3amucaTh ypaBHEHUs THAPOIN3A B MOJIEKYIIPHOM U MIOHHOM BH/IE T10
BCEM CTYIICHSIM, UMes B BUJY, UYTO BTOpPAsi M TPEThS CTYIEHH T'HIPOJIM3a BO3MOKHBI TIPY HATPEBAHUH.

CnenaTh BBIBOJ O BJIMSHMM KOHLEHTpAIMM PAcCTBOpPAa COJIM M TEMIIEpaTypbl Ha IOJHOTY
MIPOTEKAHUS TUAPOIIN3a COJIEH.

OmnpiT 5. B3anMHoOe ycnjieHHe THAPO0JIH3a IBYX CoJiei

K 5-6 kamisim pactBopa cyib(aTa aToMUHNSA TpUOaBUTh Takol ke 00bEM pacTBopa kapOoHaTa
HaTpusi. HalOmomate oOpa3oBaHue ocajJka THAPOKCHAA QJIIOMUHUS M BbIIEIEHUE ITy3bIPHKOB
yriiekucioro raza. [IoBTOpUTh OMBIT B IPyroil MpoOUpKe ¢ MCIOIb30BaHUEM CYib(para aTlOMUHUS U
cynbduna Hatpus. OnpeaenuTs Mo 3anaxy, Kakoil ra3 Ipu 3TOM BbIIEISIETCS.

B otuére onmcath omnbiT. HammcaTh ypaBHEHUS! peakluii B MOJEKYJSIPHOM W MOHHOM BHJIE H
OOBSICHUTH, NOYEMY B PEAKIMIX 00pazyroTcss He KapOOHAT altOMUHUS (B MEpBOH MpoOUpKe) U He
cynbGu amoMUHNS (BO BTOPOU MPOOHUpKe), a THAPOKCU atoMUHUA (B o0eux npoOupkax). [lpusectu
emé 1Ba-Tpu MpuMepa B3aUMHOT'0 YCHIJICHHSI THAPOJIM3a IBYX COJIEH.

CnenaTh BBIBOJIBI M ODOPMUTH OTUET.

2. 3aoanua ona camocmoamenvHoi NOOZOMOEKU
PaccMoTpuTe BO3MOXKHOCTH MPOTEKAaHUs THAPOIU3A COJNEH, YKaXHTe o0sacTh 3HaueHWi pH
acTBOPOB (>, =, < 7), OTBET NOATBEPUTE YPABHEHUSIMU pEaKIUil.

Bapuant | I[IpemoxeHnHsie conu Bapuanr | [IpennoxeHHble conu

1. ZnS04, NaCN, KNOs 16. NiClz, Ba(CH3COO)2, Na;SO4
2. CuClz, Na2S0s, Li2SO4 17. C0S0Og4, K2S0O3, KNO3
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3 NaCl, Na;COgz, Fe(NOs)3 18. CH3COOK, CrClz, Ca(NOgz).
4 NaF, NiSO4, NaNO3 19. Zn(NOs),, NaNOs, NaxSe

5. Na2SOg4, AlICI3, KNO2 20. NaCl, NazPOa, Ni(NO3)2

6. MnSO4, CH3COONa, KNO3 21. NazS, NHasNOs, KBr

7 KNQO3, CoClz, NasPO4 22. BaCl,, KCN, MgSO4

8 NH4C1, KoCOs3, Na2SO4 23. NazS0s, AI(NO3)s, NaxSe
9. KCIOs, Cro(SOa)3, NaxS 24. K2COs, FeCl3, Ca(NOs)2

10. FeSO4, KC1, Li2S03 25. NaNOs3, Cu(NOs)2, Sr(NO2),
11. Pb(NO3)2, K2SOs, Nal 26. MnCl,, Ba(NOz)2, K3sPO4

12. NaNOs, SnCl, Ba(NOz)2 27. Kl, ZnCl, NazS

13. Li2COs, Alx(SOa4)3, KC1 28. K2S04, (NH4)2SOa4, KoSe

14, Feo(SOa)3, KsPOs, NaC104 29. Cr(NO3)3, K>S, Nal

15. NazS, CuSOg4, CaCl; 30. KNQO3, AlBr3;, Ca(NO>)2

Tema 7. OCHOBBI XMMHUYECKOI TEPMOTUHAMUKHU

1. Omuem no nabopamopnoit paoome Ne7 «OcHO6bl XUMUUECKOU MEPMOOUHAMUKU.
Onpedenenue menioemKocmu Kaniopumempa ¢ ROMOouibio 20padet 600l

Bce xumuyeckue peakuuy COMPOBOXKIAKOTCS IOIVIONIEHUEM WA BBIICICHUEM TEIUIOBOM
sHepruu. Peakiuu, nuaymiye ¢ BbIIEJICHUEM TEIlIa, HA3bIBAIOTCS IK30TEPMUYECKUMHU, a C TIOTJIOIIEHUEM
— 3HAO0TepMUUYECKUMU. KOIMYECTBO BBIIEIEHHOTO WJIM IMOTJIOIMIEHHOTO TEIUIa Ha3bIBAETCS TEILIOBBIM
3 (HEeKTOM peaKIIvH.

DKCHepUMEHTAIbHOE OMpeieNieHue TEIUIOBBIX 3(PQPEKTOB XMMHUYECKUX PEaKIUi MPOBOIST B
CIIEIMANBHBIX YCTPOUCTBaX — KaopumeTpax. Kamopumerp npencraBiser coboil cocyn, cHaOKEHHBIH
TeTUIOU30IUPYIOIIeH pyOaIkoi sl yMEeHbIIEHUs TeTI000MeHa ¢ oKpyskatoieit cpenoit. [Ipocreiimmmii
KaJIOpUMETP COCTOUT U3 ABYX CTaKaHOB: HapY>KHOTO (1) 1 BHyTpeHHEro (2) — COOCTBEHHO KaJIOpUMETpa,
YCTaHOBJICHHOTO Ha TEIUIO- M30JIUPYIOIEH MOACTaBKe U CHA0KEHHOTO KPBIIIKOH (3) ¢ OTBEpCTUSIMHU
st repmomerpa (4), Boponku (5) u memanku (6). UToObl cBeCcTH MOTEpPH TEIUIAa K MUHUMYMY,
BHYTPEHHUH CTaKaH HE JOJIKEH KAacaThCsl CTEHOK BHELIHETO.

KonnuecTBO TEMIOTHI, BRIACIUBIIEHCS WM TOTJIONIEHHONW B XOJI€ PEaKUWH, ONPEACISIETCS M0
U3BECTHOH (opmyIie:

Q=K-AT, 1)

rae K — remnoemkocts kanopumetpa, AT — U3MEeHEHHe TeMIIepaTyphl B X0/1€ PEaKLIUH.

[To ¢usmueckoMy CMBbICIy TEIJIOEMKOCTh KaJlOpUMETpa €CTh KOJMYECTBO TEIUIOTHI,
HeoOX0JIMMOe NIl HarpeBa BCeX €ro yacteil Ha oAuH rpaayc. OHa CKIaabIBaeTCs U3 TEIJIOEMKOCTU
pacTBOpa, KOTOPbI HaXOAMUTCS BO BHYTPEHHEM CTAaKaHE (Cp-mp), U TEIJIOEMKOCTH CAMOTr0 CTaKaHa

(Cermer):
K=Cpmp + Cepmer )
n

Puc. 8. Cxema npocmetiwezo
Kanopumempa

1 — HapyXHEI cTaKaH, 2 — BHYTPEHHMI CTAKaH,
3 — KphIIKa, 4 — TEpMOMETP, 5 — BOPOHKA,
6 — Memanka
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[TockonbKy KOHIEHTpAIMsl pacTBOpa Maia, yAelbHas TEIUIOEMKOCTh PacTBOpa MPUHUMAETCS
paBHOM TeIJIOEMKOCTH BoAbl, T.€. 4,18 JIx/(r-K); Macca pacTBopa u3BeCTHa U TEIJIOEMKOCTh PacTBOpa
MOKET ObITh BbIuMCIeHa. OTHAKO TETNIOEMKOCTh CTaKaHa HEM3BECTHA, H €€ HEOOXOIUMO OTPE/ICIUTh
3KCIEPUMEHTAIIBHO.

JKcNepUMEHTAJbLHAS YacTh

Llenvio pabomer sBISETCS OmpeleneHue TermioBoro 3¢ @deKkra peakiuil rameHuss H3BECTH,
HEUTpaNnu3alny MENOYU KUCIOTON U B3aUMOJACUCTBUS AIIFOMUHHUS C COJISTHOM KUCIIOTOM.

Xo0 onvima.

1. 3anucars Temneparypy xanopumerpa (T)).

2. C nomoIpo MepHOro nuianHapa HaOpate B crakan 100 ma Boasl, Harperoir 1o 50—60 °C,
TEMIEpaTypy M3MEPHUTh C TOYHOCTBIO [0 JECATBIX Jonel rpamyca u 3anucath (T,). BHICTPO BBLIMTS

HarpeTyr BOJY BO BHYTPEHHUH cTakaH kajopumerpa. IlocTosHHO mnepememiuBas, uepe3 Kaxayro
MUHYTY 3aMepATh TEMIIEPATypy BOJbI B KAJIOPUMETPE U MOKA3aHUS TEPMOMETPA 3aHOCUTH B TAOJIHILY:

B xozne nzmepenuii HabogaeTcs TPU MEPHOAA:

1) temmeparypa B KaJlOpUMETpe OBICTPO yMEHbIIAETCsl (HarpeBaeTcsi BHYTPEHHUI CTakaH
KaJIOPUMETPA);

2) Temriepatypa cTaOUIM3UpyeTcs (HACTyIaeT TeIIOBOE PaBHOBECHE);

3) reMnepaTypa MeAJICHHO YMEHbILAETCA (3a CUET pacCeuBaHMsI TEIUIA).

Jl1s pacueToB TEII0EMKOCTH OpaTh TEMIEPATypy BTOPOI0 MEPUO/Ia, OCTAIOUIYIOCS TOCTOSHHON
B Te4eHue 2—3 MUH. DTy TeMIepaTypy Ha30BEM paBHOBECHOM U 0003HAUYUM CUMBOJIOM 0 (Tped. «T3Tay).

Bpewms, mun 0 1 2 3 4 5 6 7 8 9 10

T,°C

KonmgecTBo Temia, coo0ImeHHOe KAIOPUMETPY HAarpeToil BOAOH, ONpeAessieTcs 0 yPaBHEHUIO
Q= Cu:o My o - (T, -6) 3)

KonuyecTBo TEIIOTHI, MOTIOMIEHHOE KaJOPUMETPOM, OIIPENENSIETCs 0
YpPaBHEHHUIO:

Q=K(6-Ty) )

ITockonbKy JieBbi€ 4acTu ypaBHeHU#H (3) U (4) paBHbl, TO IPUPABHUBAEM
HpaBble 4acTU U MoiydaeMm GopMyily sl pacdera TEIUIOEMKOCTH KalopH-
MeTpa:

Ciro "My (T, = 6) _ 418-100-(T, - 6)
0-T, - e-T, ©)

Onpenensemas o popmyie (5) Bennunna K n3mepsiercs B Jpx/rpan.

Buiuucnenue mennoemkocmu  kanopumempa. IlpnbmusutenbHOoe 3HAYEHHE TEINIOEMKOCTH
KaJIOpUMETpPa MOXKET ObITh BBIYUCICHO 10 Gopmyie (2). s 3Toro BHyTpeHHUH cTakaH KaJopuMeTpa
B3BEIIMBACTCS HA TEXHOXUMHYECKUX BecaX, paCCUMTAHHBIX Ha MaKCUMalbHYIO0 Harpy3ky jgo 500 T, a
yJeJIbHas TEIIOEMKOCTb CTEKJIa, U3 KOTOPOTO U3rOTOBJIEH CTakaH, mpuHuMaeTcst paBHoi 0,78 Jx/(r-K).

CnenaTh BBIBOJIBI M ODOPMUTH OTUET.

K=

2. 3adanus onsa camocmoamenbHol ROOZOMOEKU

[Tpenebperas TemnepaTypHOI 3aBUCUMOCTBIO BBIYUCIUTD CTaHAAPTHBIE N3MEHEHHUS SHTANIBITNY,
SHTponuu, sHepruu ['n66ca B cooTBeTCTBYIONIEH peakuuu. OnpenenuTs TeMneparypy, Npu KOTOpon
YCTaHABJIMBAETCSI XMMHUYECKOE PABHOBECUE PEAKLUU, U CAENIATh BBIBOJ O BO3MOXHOCTU NMPOTEKAHUS
peaxkiuu B IpsIMOM HampaBIeHHUH.

Bapunanr YpaBHEHHUs peakuui

1 2Mg(k) + CO2(r) = 2MgO(k) + C (rpadwur)
2 3CH4(r) + CO2(r) + 2H20(x) = 4CO(r) + 8H2(T)
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3 AHCI(r) + O2(r) = 2H,0(r) + 2Cl2(1)

4 2H,S(r) + SO2(r) = 3S(pom6) + 2H>0(x)
5 2Cu20(t1) + CuxS(t) =6Cu(T) + SO2(T)

6 2H,0(r) + 2Clo(r) = 4HCI(r) + Oa(r)

7 3Fe203(t) + Ha (1) = HO(1) + 2Fe304(T)

8 CaO(r) + CO2(r) = CaCOs3(1)

9 2CO(r) = C (rpadur) + CO2(1)

10 2ZnS(t) + 302(1) = 2Zn0O(1) + 2S02(T)

11 CaCOs(t) = CaO(1) + CO2(1)

12 BaO(1) + CO2(r) = BaCO3(1)

13 2NO(r) + O2 (1) = 2NO2(1)

14 H>O(r) + 2Fe304(t) = 3Fe203(1) + Ha(T)

15 2A1,03(T) + 6SO2(r) + 302(r) = 2Al2(SO4)3(T)
16 CaO(r) + HO(x) = Ca(OH)2(T)

17 FeO(t) + Ha(r) = Fe(t) +H20(1)

18 CuO(t) + C(1) = Cu(T) + CO(1)

19 Ho(r) + 12(r) = 2HI(r)

20 CaO(r) + SO3(r) = CaS04

21 2MgO(k) + C (rpadur) = 2Mg(x) + CO2(r)
22 2Al2(S04)3(t) = 2Al203(T) + 6SO2(r) + 302(r)
23 CO(r) + Cla(r) = COCl2(r)

24 BaCOs3(t) =BaO(t) + CO2(1)

25 CO(r) + H20O(r) = CO2(1) + Ha(1)

26 N2(r) + 3H2(r) = 2NHa()

27 3CHay(1) + CO2+ 2H,0(x) = + 8Ho(T)

28 2NO>(r) = 2NO(r) + O2 (1)

29 Clao(r) + 2HI(r) = I2(r) + 2HCI(1)

30 Fe304(t) + CO(r) = 3FeO(t) + CO2(1)

Tema 8. XumMunuyeckass KHHETHKA U KAaTaJIU3

1. Omuem no nabopamopnoit pabome Ne8 «Xumuueckas KuHemuKka u Kamaaus»

Llenvio pabomei SBISETCS SKCIEPUMEHTAIBHOE ONpeAeieHUe KUHETHYECKUX MapaMeTpoB
XUMHUYECKOHN peaklMU: MOpsJIKa PEaKIUu U SHEPTUU aKTUBALUH.

Hccnenyercs peakuus MeXay THOCYIb(ATOM HATPUsI U CEPHOM KUCIOTON, KOTOpast OMUCHIBAETCS
YpaBHEHHUEM:

Na2S203 + H2SO4 = NaxSO4 + SO21 + S|+ H20

OavH U3 NPOAYKTOB peaklUu (cepa) MO XOAy peakuuu oOpa3yercs B BHJAE OUYEHb MEJKHX,
HEBUJMMBIX BHayYaje, KOJUIOWAHBIX YaCTHIL, B3BEIIEHHBIX B Boje. Korja KoJm4ecTBO cepbl BO3pacTaeT,
e€ YacTHIbl HAYMHAIOT COEIUHATHCA MEXIy €000 (KOaryaupoBaTh) M CTAHOBSITCS 3aMETHBIMU
Onarosapst TOMy, YTO paCCEHUBAIOT CBET.

Paccesnue cBeTa KOJUIOMAHBIMU YacTULAMU Cepbl HaONIOAAeTCs B BHJIE TOIYOOBATOTO
OKpalllMBaHUS pacTBOpa, HANOMHUHAIOIIEro cjaboe CcBeueHHe. OTO sIBIEHHE Ha3bIBAETCs
omanecreHuuen. Ilpu mpoBeneHUM SKCIEpUMEHTa HEOOXOIUMO H3MEPSATh MPOMEXKYTOK BPEMEHU
MEXIy JBYMsS MOMEHTAMHM: MOMEHTOM Hadajla PEakIMM U MOMEHTOM, KOTJa CTAHOBUTCS BUIUMOMN
OTIaJIECIICHIINSL.

OTOT MPOMEXYTOK MPUHHUMAETCS 32 BpeMsl NMpOTEeKaHUs peakuuu (t). Bennuwmna, obpaTtHas T,
TIPOTIOPIMOHATBHA cKOpocTH peakmuu (V); exuHMIa e m3Mepenus — c o, Jlanee mns KpaTKOCTH 3Ty
BEIMYMHY OyJIeM Ha3bIBaTh CKOPOCTHIO PEAKIIUH.

[Ipu BBIMIONIHEHUU PabOTHI MPOBOJATCS TPHU OTIBITA.
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[1epBblii OMBIT BHINOJIHSIETCS MPH PA3IMUHBIX KOHLIIEHTPALUAX THOCYIb(haTa HATPHs, B TO BpEeMs
KaK KOHLEHTpalMsl CEPHOM KUCIOThI OepeTcsi OAMHAKOBOM ISl BCeX U3MEpeHUil B 3Toi cepun. B aTom
OTIBITE BBIABISETCSA 3aBUCUMOCTh CKOPOCTH PEAKIMU OT KOHIIEHTPALMH THOCYIb(paTa HATpHsl.

Bo BTOpOM ombITe NEPEMEHHOM BETMUUHOMN SIBJIETCSI KOHLIEHTPALMS CEPHOM KUCIIOTHI, B TO BpeMs
KaK KOHLIEHTpAIMs THOCYJIb(aTa HATPHUS MOIACP)KUBACTCS TIOCTOSHHOW. B 3TOM ombITe onpenensercs
CKOPOCTb PEaKM B 3aBUCUMOCTH OT KOHLEHTPALMKU CEPHON KUCIIOTHI.

OObeMHUB W3MEPEHHBIE 3aBHCHUMOCTH CKOPOCTH PEaKIUH OT KOHIEHTpalud TuocyibgaTa
HaTpUsi M CEpHOM KHCIOTHI, IOJy4yarOT ypaBHEHHE, CBS3bIBAIOIIEE CKOPOCTh pEaKIUU C 00eUMHU
[IEPEMEHHBIMHU KOHIIEHTPALUSIMHU PEareHTOB. JDTO U Oy/AET YpaBHEHUE 3aKOHA JIEHCTBYIOIIKUX Macc WiIn
KMHETHUYECKOE YPaBHEHUE PeaKUu:

V =kC} -C

Na, 5,0, H,50,

HewsBecTHbIMH BeTMUMHAMH, KOTOPBIE HYKHO OIPEEIINTh, SIBJISIOTCS TIOKA3aTeIH CTEICHU N1 U
N2, T.€. KHHETUYECKHM MOPSAIOK PeaKIiK o THOCYIb(aTy HATpUs U cepHOM KucnoTte. VX ycTaHOBIEeHHE
SIBIISICTCS LEJBIO JIBYX MEPBBIX OIBITOB.

OmnpiT 1. OnpeaesieHHe YaCTHOT0 KMHETHYECKOI0 MOPSIAKA 10 THOCYJIb(ATy HATPHUS

XoJ1 onbITa.

1. B matu oTAenbHbIX MpOOMpKax MPUTOTOBUTH MATH PACTBOPOB THOCYNb(ara HATpPHUS C
Pa3IMYHBIMU KOHIICHTpAaUUsAMHU. B mepByr0 mpoOHMpKy HATUTh W3 KamelbHUIBl 2 Kalld pacTBOpa
Na2S203, BO BTOpYIO — U€ThIpe, B TPETHIO — IIECTh, B YETBEPTYIO — BOCEMbB U B MATYIO — JIECATH Karlemib
pactBopa. [lociie aToro 06bEM pacTBOpa B Kaxaoi MpoOUpKe AoBeCTH 10 12 kamenb g00aBiIeHUEM
BOJIBI: B MEPBYIO MpoOHpKY BHECTH 10 Karenb BOJIbI, BO BTOPYIO — 8, B TPEThIO — 6, B UeTBEPTYIO — 4 U
B mATyi0 — 2. Ecnm Temeph NMPHUHATH KOHIGHTPALMIO CaMOro pa30aBIEHHOro pacTBopa (TIEpBOTO)
YCIOBHO 3a €UHUILY, TO CIEeAyIomue OyayT UMETh KOHIICHTPAIUIO ABa, TPH, YETHIPE U MSATh.

2. B npuroToBneHHBIX MpodupKax ¢ pactBopamu NazS203 mpoBecTH peakinuy ¢ CEPHOM KUCIOTOM.
JlJis 3TOrO B KXKIYI0 U3 HUX J100aBUTH OJHY KaIlII0 CepHOU KUCIOThL. Kaxkplil pa3 mo cekyHaomepy
OTIpECTIUTh BPEMsI pEaKuu — JOCTUKEHHE OJJMHAKOBON MHTEHCHBHOCTH ONAJIECLEHIUH.

3. BoranucanTh 3Ha4€HUS CKOPOCTH PEaKIUU U 3aNIOJTHUTH Ta0IHIlY:

Yucno kanens | Yueno KoHuenrtpanus CkopocTb
Howmep Bpewms
THOCYJb(aTa Kareib THOCYNb(aTa peaKiuu,
OTIbITa peakuuu, T _
HaTpUsI BOJIbI HaTpus, C V=1i
1 2 10 1
2 4 8 2
3 6 6 3
4 8 4 4
5 10 2 5 |

4. IToctpouts rpauk 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHLIEHTPALMK pacTBOpa THOCYIb(ara
HaTpusi NapS;03, M0 BUAY KOTOPOTO YCTAHOBUTH YAaCTHBIH KHHETHYECKHH IOPSIOK PEaKIUH TI0
THOCYJIb(ATy HATPHUSL.

OmnbIT 2. OnpeaeneHne YaCTHOT0 KHHETHYECKOI0 MOPSIAKA MO0 CEPHOI KUCJIOTE

1. [IpuroroBuTth TpH podupku ¢ pactBopamu H2SO4 pazHoii kKoHIIeHTpamu. J{J1st 3TOTo B IEPBYIO
NpOoOUPKY HAJUTH OJHY KaIlJII0 PacTBOpA CEPHON KUCIOTHI, BO BTOPYIO 2 KaIlld, a B TPETHIO 3 Karuiy;
MIOCJIE ATOTO B KAXKIYI0 MPOOUPKY 100aBUTH IUCTUILIMPOBAHHYIO BOJlY TaK, YTOOBI 0ObEMBI paCTBOPOB
BO BCEX TpeX MpoOupkax ObLTH OAMHAKOBBIMU — IO 8 Karleb.

2. PactBOp THOCYNb(]aTa HATPUS B ITOM OIbBITE OEpeTcs OJMHAKOBBIM — YeThIpe Karau. YToObl
pe3yibTat orbITa ObUT 60JIee TOYHBIM, PEKOMEHIYeTC s

geThipe Karum pactBopa NazS203 moMecTuTh B OTIENBHYIO MPOOHMPKY, a 3aTeM B He€ BIMBATh
pacTBOp CepHON KUCIOTHI U3 OAHOM (M3 TPEX 3apaHee MPHUTOTOBIEHHBIX) MpoOupkH. Bpems peakuun
M3MepseTCs TAKUM ke 00pa3oM, Kak U B IIEPBOM cepHy; 3aTeM TaKKe 3aloHsIeTcs Tabauua:

3. 1o momy4eHHbIM ONBITHBIM PE3yJIbTaTaM MOCTPOUTH TpadUK 3aBUCUMOCTH CKOPOCTH PEaKLIUU
OT KOHIIEHTpAllUU CEpHOM KHUCIOTH. Bua nosyueHHOro rpaduka Mo3BOJSET ONPENEIUTh YaCTHBIN
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KUHETHYECKUI TOPSAOK peakiMHu MO CepHOM Kuciore. 3Has o0a YacTHBIX MOpsAAKa, HaWTH (MX
CIIO)KEHHEM) OOIIMI KUHETHYECKHH MOpSIOK uccieayeMoil peakuuu. [lo pesynbpratam OINBITOB B
BBIBOJIC 3aIMCaTh KHHETHUECKOE YPaBHEHHUE PEAKLMU THOCYIIb(aTa HaTpUs C CEPHOIM KUCIOTOM.

OnbIT 3. OnpenesieHue YHEPTrUU AKTUBAIUN

B TpeThem orbiTe onpenenseTcst YHEPTUsl aKTUBALUN PEaKIMH MEXIY THOCYNIb(aToOM HATPHS U
CEepHOU KUCIOTOU. J{J1s1 3TOro Bpems €€ MpoTeKaHusl U3MepsAETCs NpU TPEX pa3HbIX TeMIeparypax, HO
IIPU OJMHAKOBBIX KOHLIEHTPALIUAX PEAreHTOB.

1. B Tpéx mpobupkax HMpUTrOTOBUTH OAMHAKOBBIE 00beMbl pacTBopa NaxS;O3 olHON M TOU XKe
KOHIICHTpaluuu. PexoMeHayeTcs B KaKA0H MpoOHpKe K BYM KarlIsiM pacTBOpa THOCYINb(daTa HATpus,
B3STOrO U3 LITATHBA C PEaKTHUBaMH, 100aBUTh JECITh Karellb JUCTUUIMPOBAHHOMN BOJIBI.

2. B nepBoii mpoOupKe peakius MPOBOAUTCS MPH KOMHATHOM Temreparype. st 3Toro npoOupky
repej HayajaoM peaklMu MOMECTUTh Ha 3—5 MUH B TEPMOCTAT, UMEIOIINKA KOMHATHYIO TEMIIEpaTypy,
TaKk, 4YTOOBI pacTBOp B MPOOHMPKE MNPHHSII TEMIeparypy TepMocrata. B kadecTBe TepMocTaTta
WCIIONB3YETCS XMMHUYECKUI CTakaH C BOJIOM; TeMIleparypa BOAbl B TEPMOCTAaTE KOHTPOJIUPYETCS
tepmomerpoM. [locne Toro kak Temrmeparypa yCTaHOBHIJIACh, B MPOOUPKY M00ABISETCS OJHA Karuisi
CEPHOU KUCJIOTHI U U3MEPSIETCS BPEMS PEAKLIUH.

3. Temneparypa TepMocTaTa MOBbIIAETCS (MpUOaBIEHUEM TOPSYEH BOJIbI) HA JECITh TPaayCoB.
Bropas npobupxka ¢ NazS203 TepMmocTtatupyercsi B TeUeHHE 5 MHUH IIPH HOBOM TeMIiepatype U B Hei
TOYHO TaK € IPOBOAMUTCA pEakUMsl C OAHOW Karuled cepHoM KuciaoTel. Takum ke obpazom ¢
WHTEPBAJIOM B JIECSATh I'PAAyCOB MPOBOAMTCS MU3MEPEHUE BPEMEHU IMPOTEKAHUS PEAKIMU B TPEThEU
npobupke. /laHHbIE 3aHOCATCS B TAOIUILY:

Howmep Yucno kanensb | Yueno kanens | KoHunentpanus Bpews CKOprTL

OIlbITa CEepHON KUCIIOTHI BOJIbI cepHoii Kuciotsl, C Ip)l eiKHH peakiuu,
’ V=1/

1 1 7 1

2 2 6 2

3 3 5 3 |

4. JIns KaxJI0W Tapbl U3 JIBYX TeMIIEpaTyp BBIYHCIUTH BEIMYMHY dHEPruH akTtuBanuu. [locie
ATOTO0, UCXOS U3 TPEX MOIYUCHHBIX 3HAYCHUH SHEPTUU aKTUBAIIUU, BBIYUCIUTH €€ Cpe/iHee 3HaUCHHE.
5. OnpenenuTth OMMUOKY ONBITA, CPABHUB HAHJICHHOE 3HAUCHHUE YHEPTHH AKTHBAIIMH C U3BECTHBIM
no auteparype (35 kx/Moib).
6. Omucars ONBIT U CIEIAaTh BEIBOI.
Crnenatb BBIBOJBI 1 ODOPMUTH OTUET.
2. 3aoanusa ona camocmosamenvHou nOOZ0OMOGKU

1.Kak m3menutcs ckopoctb peakiiu 2NO) + Ozry <> 2NOx(r) eciit yMEHBIIIUTH 00BbEM cOoCcya B
3 paza? (OtBeT: Bo3pacTeT B 27 pa3).

2.Yemy paBHa CKOPOCTh XMMHUYECKOH PEaKIMHU, €CIM KOHIIEHTPALHUs OJHOIO U3 Pearupyrommx
BEIIIECTB B HAYaJIbHBIM MOMEHT Obuta paBHa 1,2 Monw/m, a yepe3 50 muH crana paBHoi 0,3 Moib/n?
(OtBert: 0,018Moub/(1-MHH)).

3.Ilpu cuHTE3€e aMMHaKa K TaHHOMY MOMEHTY BpeMeHH Tpopearuposaio 0,9 Mois/i1 Bomopona, a
€ro HavyaJibHas KOHIIEHTpanus Obuta paBHa 1,4 Moib/n. OmnpenenuTe KOHLUEHTPAIMIO OCTAaBILEroCs
BOJIOpoAa u npopearupoasiiero azora. (Otset: 0,5 u 0,3 Mosb/i).

4 ITpu noBbimieHnu Temmnepatypsl Ha 20°C cKOpocTh peakuuu Bo3zpocia B 9 pas. Uemy paBeH
TeMIepaTypHbld KOA((UIMEHT 3TONH peaklMu U BO CKOJBKO pa3 YBEJIMYHUTCS €€ CKOPOCTb IpH
noBeleHNH TeMreparypsl Ha 30 u Ha 100°. (OtBet: v = 3; B 27 u 59049 pa3).

5.Peakumst unet no ypasHenuto Hz + |2 = 2HI. KoncranTta ckopoctu stoii peakmuu npu 508°C
paBHa 0,16. Mcxonnbie koHLIEHTpanuu pearupyromux Bemects: CHz = 0,04 monw/n; Clz == 0,05 monb/m.
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BhluKciIUTe HAYaNIbHYI0 CKOPOCTh PEAaKIMH M CKOpocTh ee, koraa CHz = 0,03 mons/n1. (Otser: 3,2-107
u 1,92-10~* Monb/(MOIB-MUR)).

6.Ilpu cocrossnun paBHoBecus cuctembl N2 + 3H2 <> 2NH3 xonuentpanms asora pasHa 0,5
MOJTB/IMS; Bogopoaa — 0,7 Moub/nm°; ammuaka — 0,2 Mosb/aMe. Berumcnure KOHCTaHTY PaBHOBECHUS U
HCXOJIHBIE KOHIIEHTpAIuu a3oTa u Bojgopoaa. (Omeem: 0,233; 0,6 MOJIB/IM®: 1).

7.Koncranra paBuoBecusi romorenHoi cuctemsl CO )+ H20 ) = CO2 () + H2 () ipu 850°C paBna
1. BerurcnuTe KOHIIEHTPAIMK BCEX BEIIECTB MPU PAaBHOBECUU, €CIU UCXOAHBIC KOHIEHTPAHH: [CO]ucx
= 3 monb/am3, [H20]uex = 2 Mons/am>. (Omeem:1,2; 1,2; 1,8; 0,8 Moub/ams).

8.I1pu cuntese pocrena CO + Cly <> COCI, paBHOBeCHBIE KOHIIEHTPALUH PEArHPYIOIIHX BEIICCTB
ot [Clz] = 0,2 mons/mm3; [CO] = 0,1 mons/mm; [COCI2] = 2 mons/mm. Kak M3MeHSATCS CKOPOCTH
npsiMOl M OOpaTHOM peakuuii, eciau yBenuMuuTh naBieHue B 10 pa3? B kakoM HampaBieHHH OyneT
cMmematecs papHoBecue? (Omeem: ymenbntcs 10 pa3; paBHOBECHE CMECTUTCS BIIPABO).

9.TemmneparypHblii K03((HUIIMEHT CKOPOCTH peakiuu paBeH 2,8. Bo CKompko pa3 BoO3pacTeT
CKOPOCTbH PEaKIMH MPH MOBBIIICHUH Temrepatypsl oT 20 10 75 °C? (Omeem: yBenuuutcs B 287 pa3s).

10.PactBopenme obpa3nia uHKa B coystHoi kuciote rmpu 20 °C 3akaHuuBaeTcs yepe3 27 MUHYT, a
mpu 40 °C Taxoii xe oOpasel] MeTaia pacTBOpsieTcs 32 3 MUHYTHI. 3a Kakoe BpeMs JaHHbII oOpa3zelt
uuHKa pactBoputcs pu 55 C? (Omeem: 34,6 c).

11.B cucreme A + 2B <> Cr) paBHOBECHBIE KOHIIGHTpAIUK paBHbI (Mos/av°): [A] = 0,6; [B]
=1,2; [C] = 2,16. OnpeaenuTe KOHCTAHTY PAaBHOBECHS PCAKIIMH M MCXOHBIC KOHIICHTPAI[MH BEIIECCTB
Au B. (Omsem: 2,76; 5,52 mons/am°).

12.Peakmus unet no ypasHeHuto: 4NH3z + 502 = 4NO + 6H20. Kak u3MeHHUTCSI CKOPOCTh PEaKIIHH,
€CJIM yBEJIMYUTH J1aBlieHue B 1Ba pa3a? (OTBeT: yBenuyuThes B 512 paz).

13.Kak m3menntcsi ckopocth peakmuu: 2NOq)y + Oy = 2NOz), eciam yMEHbIIUTh 00beM
peakunoHHOM cmecH B 3 paza? (OTBeT: Bo3pacrtaer B 27 pas).

14.Kak M3MEHHUTCS CKOPOCTh peakmuu TopeHus cepbl: Si) + Ozr) <> SOz, eciau yMEeHBIIUTh
0o0BeM cucteMsl B 5 pa3? (OTBeT: yBenu4ures B 25 pa3).

15.CxopocTs pacnafa merurmmHEa mpu 36°C pasHa 6:10°° ¢!, a mpu 41°C — 1,2:10 ° ¢
Beruucnure remnepatypHslil koagurrent peakiuu. (Otser: 1).

16.TemmieparypHbiii K03((OUIIMEHT HEKOTOPOUW peakiuu paBeH 2. Bo CKOJBKO pa3 yBETUUIHUTCS
CKOpPOCTbH 3TOH peakliuu, ecliu MOBBICUTH TeMiiepatypy Ha 25°C? (Ot1Ber: 5,65).

17 Konnentpauuu NO u Oz, obpasyrommux NOz, 6summ coorBerctBeHHO paBubl 0,03 u 0,05
Monb/nve. UeMy paBHa ckopocTh mpsamMoii peakuuu? (OTset: 4,5-1075).

18.CKopoCTh HEKOTOPOH peakluy YBEIMYUBACTCS B 3,5 pasa MpH MOBHIIICHUU TEMIIEPATyphl Ha
20 rpagycoB. Bo ckoibKO pa3 yBEIMUYUTCS CKOPOCTH IPH MOBBIMIEHHN TemnepaTypsl oT 20 no 85°C.
(Ortger: 58,5).

19.BbruucnuTe, BO CKOJIBKO Pa3 yBEIUYUTCS CKOPOCTh PEaKLMU MPOTEKarollel B ra3oBoi ¢ase,
npu noBeIteHnH Temieparyp ot 30 go 70 °C, ecnu TemmepaTypHblii KO3 DHIIMEHT peakiuu paBeH 2.
(OtBer: B 16 pa3).

20./11s mpeasiosxKeHHOH 00paTUMOii peakIy HATUIITUTE MAaTEMaTHIECKOE BEIPA)KEHUE KOHCTAHTHI
XUMHYECKOTO PABHOBECHUS U YKAKUTE HAMpaBIeHUE CMEIICHHUS paBHOBECHS TIPU U3MEHEHUH YCIIOBHIA:

a) YMEHbBIIEHUH KOHIEHTPAIUU OJJTHOTO U3 ra3000pa3HbIX MPOJYKTOB;

0) MOHMKEHUU JTaBIICHUS B CUCTEME;

B) TIOBBIIICHUH TEMIIEPATYPHI B CHCTEME.

Bapuanr YpaBHeHHE peakuuu Kk AH s,
1 2S03(r) +Ha(1) <> SO2(1) + H20(1) —144
2 2Ha(r) + O2(t) > + H20(1) —484
3 FeO(x) + CO(T) <> CO2(r) + Fe(x) +400
4 2N20(r) + O2(r) «> 4NO(1) +196
5 2NO(r) > N2(r) + O2(r) —-180
6 NH4Cl(x) + NH3s(r) + HCI(1) +63




36

7 2CHa(r) + 302 <> 2CO(1) + 4H>0(1) —597
8 H>O(r) + CO(r) <> CO2(r) + Ha(1) —41
9 2AI12(S04)3(t) = 2A1203(t) + 6SO2(r) + 302(1) +1740
10 ZnS04(kx) <> ZnO(x) + SO3(r) +565
11 2N203(r) <> 2NO(r) + N2O4 (1) +149
12 2H,S(r) + 302(r) <> 2S02(1) + 2H>0(1) —-1038
13 S(k) + Ha(r) <> HaS(r) —21
14 CO2(r) + C (1) &> 2CO(r) +172
15 CHa(r) + H20 <> CO(1) + 3H>(1) +206
16 PCls(t) <> PCl3(r) + Cla(1) +21
17 Fe304(t) + CO(r) <> 3FeO(t) + CO2(1) +21
18 N203(r) <> NO(r) + NO2(r) +104
19 C(x) + O2(r) <> CO2(1) -394
20 2AICI(x) <> 2Al(K) +3C12(r) +338
21 2CO(r) + O2(r) <> 2CO2(1) —566
22 2NH3(r) <> Na(r) + 3H2(1) +92
23 Ha(r) + l2(r) & 2HI(1) +12
24 BaCO3(1) <> BaO(1) + CO2(1) +251
25 ANO(r) + 6H20(r)«> 2NH3(r) + 502(T) +908
26 2MgCla(x) + On(r) <> 2MgO(x) + 2CI(r) +82
27 Ca(OH)2(x) <> CaO(k) + H-O(r) +109
28 N2(r) + O2(r) <> 2NO(r) +180
29 NO(r) + NO2(r) <> N2O3(r) —-149
30 3FeO(k) + CO2(r) «> CO(r) + Fes04(k) -21

Tema 9. OcHOBBI 3JIEKTPOXMMMHU

1. Omuem no nabopamopmuoit pabome Ne9 «OcHogwl 31eKmpoxumuu)

Llenvio pabomul SBIAETCS MPAKTUUYECKOE O3HAKOMIIEHHE C Haubosiee pacHpoCTpaHEHHBIMU
OKHCIIUTEISIMA U BOCCTAHOBHUTEISIMH M C PA3IMYHBIMH TUTIAMH OKHCIUTEIFHO-BOCCTAHOBHTEIBHBIX
peakiui.

OmnpiT 1. Peakuuu ¢ yyacTueM KHCI0pPoaa

B3ste nBe npobupku. B ogHy momecTuts MUKpoImnaTens cyibdara xenesa (1), B npyryro 2—3

Karum pactBopa cyibdara mapranina (I1). Cynbdart xene3a pacTBOpUTH B BOJIE, 3aT€M B 00€ TPOOUPKHU

BBCCTH PACTBOP IICIIOYH. HpI/I BCTPAXUBAHUU Hp06I/Ip0K 0OCaAKH TEMHCIOT. HO“ICMY?
+ 2+

MnOg +8H +5e — Mn +4H20
Hanucare ypaBHeHus peakiuil momydeHus ruapokcuaoB skene3a (II) m mapranma (II), ux
TOCJIETYFOLIETO OKUCIIEHUS KMCIIOPOIOM BO3/yXa (B IIPUCYTCTBUY BOJIbI B KauecTBe cpennl) 10 Fe(OH),
1 Mn(OH),. Koa)GuuuenTsl B OKUCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIHUAX MOI00paTh METOIOM
371eKTpoHHOro 6ananca. OrmMeTuTsh 1BeT ocankos Fe(OH), u Fe(OH),; Mn(OH), u Mn(OH),. Cnenats
BBIBOJ 0 poni kucnoposa, Fe(OH), u Mn(OH), B 9Tux peakuusx.

OmnbIT 2. OkHMCIUTEIBHBIE CBOMCTBA JUXPOMATA KAJTUA
B npo6upky nomectuts 2—3 karm guxpomata kanust KoCrpO7, no6aButh 7-8 xamnens cepHOU

KHUCJIOTBI, BHECTH B OJIKUCIIEHHBIN PaCTBOP OJMH MUKPOIITATENbh KPUCTALIMYECKOTO cylb(daTa xKene3a
(IT), pa3mermmaTe CTEKIIHHON Manmoukoil. HabmionaTe n3MeHeHne OKpacKH MpU MPOTEKAHUH PEaAKITHH.
3anucaTh CXeMy pPeaklliu, YUUThIBas, YTO MPOIyKTaMu siBisiercs cynbdat xpoma (III), cynbdar xenesa
(III), cynbdat xanus 1 Boaa. OnpeneanuTs THI OKUCIUTEIbHO-BOCCTAHOBUTENIBHOM peakIiu, 1og00paTh
KO3 PHUIHUEHTH METOIaMH 3JIEKTPOHHOTO OajlaHca U MOJIypeaKIuii.
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OmnpiT 3. OkHCIUTEIbHBIE CBOIICTBA HOHOB METAJLJIOB
1. Hon Fe** — oxuciumens. B IpoGUpKy MOMecTHTh 2—3 Karuim pacTBopa xiaopusa onosa (I1) n
N00aBUTH OJIHY KaruIio pactBopa xjopuza xenesa (II1). JJo6aBuTh K MPOayKTaM peakiuy OAHY KarlTio
ponanuga ammoHust NH4SCN. D10 peakTuB, ¢ MOMOIIBI0 KOTOPOI'O B PacTBOpax OOHApYKHUBAKOT

KaTHOHBI Kee3a Fe®* TIpu mosBIeHHHM KPacHOTO OKpAIIMBAHUSA PAacTBOpa J0OABUTh €Ile JBE-TPH
Karu xjaopuaa ososa (1I).
VYpaBHEHHs IPOTEKAIOIMX PEAKLIUI 3aIIMCaTh Iociae10BaTesIbHO. CHavyala HalucaTh ypaBHEHHE
KAaueCTBEHHOM peaKiuy Ha HOHKI Fe®*:
FeCl3 + 3NH4SCN — Fe(SCN)3 + 3NH4CI

3aTeM HamucaTh ypaBHeHHUe peakiuu BoccraHoBieHus FeCl3 xnopugom onosa (II) (B ciyuae,

ecnun Fe®* BoccTaHOBHMIICA TIONHOCTHIO, KpacHas OKpacka pacTBopa mcuesaer). CruenaTh BBIBOJ 00
OKHCIIUTENBHO-BOCCTAHOBUTENLHBIX CBOMCTBAX HOHOB Fe® u Sn?* .

2. Hon Bi** - oxuciumens. B mpobupky nmomectuts 2—3 karumu xiaopuna onosa (I11), 106aBuTb 1o
KarisiM pactBop menourn NaOH cHaganma HemocTaToOK, B pe3ylibTaTe 4ero B mpoOupke oOpasyercs
Oenbiii ocagok ruapokcuaa oiosa (1) Sn(OH)2. 3arem npubaBuTh M30BITOK MIETOYH O MOJIHOTO

pacTBOpeHHs ocajka ¢ oOpa3oBaHueM TeTparuapokcoctannara (II) Harpus o ypaBHEHUIO:
Sn(OH)» + 2NaOH = Na[Sn(OH)4]

K o0pazoBaBmemycs terparunpokcocrannary (1) Harpust 100aBUTH pacTBOp HUTpATa BUCMYTa
(1) (3-4 xamm). TIpOUCXOAUT OKHCIUTEIbHO-BOCCTAHOBUTEIBHAS PEAKIHs, YPaBHEHHE KOTOPOM
HE00XO0MMO 3aIMncaTh CAMOCTOSATEIBHO, YYUTHIBAS, YTO Cpea MIETOYHASI U UTO B PE3yJIbTaTe peaKuu
obpasyercs rekcaruapoxkcoctanHat (IV) HaTtpus, merananueckuil BUCMYT (B BUAE OCaJKa YEPHOIO
[[BETa) M HUTpaT HaTpus. HalTh crexmomerpuyeckue KOAPQPHUIMEHTH Tepel BEIIEeCTBAMU JBYMS
MeTtonamu. K kakoMy TuIly OTHOCHUTCS peakius? YKa3aTh B HEM OKUCIUTENb U BOCCTAHOBUTEIIb.

OnbIT 4. Tepmuyeckoe pasioxkeHne IMXPOMATa AMMOHMS

B dapdopoByro yamky mnoMecTUTh FOPKOH KPUCTALIMYECKUI TUXPOMAT aMMOHUS. X KEHHON
CIMYKOW NPUKOCHYThCSA K €ro moBepxHocTU. Uro Ha- Omronaercs B xozae peakuuu? OmnwucaTh XoJ
peakuuu. Hanucars cxeMy peakliMy, yYUThIBasi, 4YTO IPOAYKTaMU Pa3JIOKEHUS SBIISETCS OKCUJ XpoMa
(III), cBOOGOHBINM a30T M BOAA. YPaBHATH PEaKLMI0 METOAOM 3JEKTPOHHOro Oananca. Kakos tun sToi
peakuu? Kakoe npupoHoe siBJIeHUE B YMEHBIIEHHOM MaclliTabe OHa HallOMHUHAET?

OnbIT 5. OKHCIANTEIBHO-BOCCTAHOBUTEIbHAA IBOMICTBEHHOCTh MEPOKCHIA BOAOPOAA

1. H)O9 — oxkucnumens. B nmpoOupKy nmomectuTh 5—6 Kameiab pacTBOpa NEpOKCHIa BOAOPOAA,

MOJIKUCIIUTG PacTBOP 3 KaIUIIMU CEPHOM KHMCIOTHI M A0OABUTH OJIHY KaIlIl0 pacTBOpa Hoauaa Kamus.
HaGmonaTs nosiBiieHne MaTMHOBOTO OKparyBaHusi. Ha o6pa3oBaHme Kakoro NpoayKTa OHO yKa3bIBaeT?
Hanucats ypaBHeHue peakuuu. OnpenenuTh B Hel KO3(QPUIHMEHTH METOJOM MOITypeakluii.
VYka3aTh OKHCINTENb U BOCCTAHOBUTEITb.
2. HpO9 — eoccmanosumens. B mpoOupky moMecTuTh 5—6 Kamenb pacTBOpa IEepMaHraHara

KaJus, OJAKUCIUTE PACTBOP S5 KAIJIIMU CEPHON KUCIIOTHI M J00aBUTh OJIHY KaIlJIt0 pacTBOpa MEPOKCUAA
Bosioposia. Habmonats Bbienenne ra3000pa3Horo mpoaykTa (Kakoro).

Hanucarp ypaBHeHHE peakluu, Y4YUTHIBas, 4TO HNPOAYKTaMU €€ NpPOTEKaHUsl SBISIOTCA
Kucaopon, cynsgat mapranua (1), cynsdar xanus u Boga. OnpenenuTs B Helt KOAQPHUIIUEHTH METOI0M
MoJlypeaklmii. Yka3aTb OKHMCIUTENb W BOCCTAaHOBUTENb. [lOBTOPUTH HKCIEPUMEHT, 3aMEHUB
[IEpMaHraHaT KaJlis Ha AUXPOMAT KaJusl.

3. JlucrponopuMOHUpOBaHUE TMeEepoKcuia Bojopona. B mpobupky momectuTh 5-6 Kamenb
pacTBopa NepoKcuaa BOJOPOIa U CTOIBKO Karenb BoAbl. JJo00aBUTh HECKOJIBKO KPUCTAJIIUKOB TBEPIOTO
MnO». Yrto nabmronaercsa? Hamucars ypaBHEHHE peakiuy. YKa3aTb OKUCIUTENb U BOCCTAHOBUTENb 1

THII PEAKIINH.
OnbIT 5. Bansinue cpeabl Ha OKMCIUTENbHbIC CBOWCTBA MIEPMAHTAHATA KAJIUS
[lepmanranat-uoH MnO™ sBisieTCsS CWIBHBIM OKHCIHTENEM. B 3aBUCHMOCTH OT Cpefsl
BOCCTAaHOBJICHUE NIEPMAHTAHAT-UOHOB IIPOUCXOAMT I10- PA3HOMY.
1. Boccmanosnenue MnO 6 kuciou cpede. B npodbupky momMecTuTh 3—4 Karuiy nmepMaHraHaTa
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kanus, 100aButh 5-10 kxamens HpSOy, a 3aTeM BHECTH OJUH MUKpPOILINATENb KPUCTAJUIMYECKOTO

cynbduta Harpus. Yto HabI01aeTCs mpu ITOM?

Hanucarh ypaBHeHHE peaklMU CaMOCTOSITENIbHO, YYUTHIBAas, UYTO MPOIYKTaMH SBISIOTCA
cynedar mapranna (II), cynedar narpus, cynabdar kanus ¥ Boma. K kakoMy THUIy OTHOCHTCS 3Ta
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHAA peakuus? OmnpenenuTb B Hel  KO3((UIHUEHTHI METOA0M
IIOJTypEaKLIAN.

2. Boccmanosnenue MnO 6 netimpanvhoti cpede. OUbIT MPOBOAUTCS aHAJIOTMYHO OITUCAHHOMY
B IIYHKTE |, TOJIbKO BMECTO CEPHOM KUCIIOTHI B TPOOUPKY mpubaButTh Boay (5—8 karmensb), a 3aTeM OJuH
MUKPOILIATENb KPUCTAJUIMUECKOTO Ccynb(uTa HaTpusa. B pactBope oOpasyeTcsi KOpHUHEBBI OCalloK
okcuga mapranna (IV), a cynedur Harpus okucisercs 10 cyibdara Hatpus. Hamucars ypaBHeHue
peaKuy caMOCTOSITENILHO U HAaUTH KO3()(PHUIIMEHTHI METOI0M MOJIYypEaKIuii.

3. Oxkucnumenvhuvle ceoticmea MnO™ @ cunvro wenounou cpede. IIopsaaoK MPOBEICHUS OIBITA
aHAJIOTUYEH OMBITY 1: K pacTBOpy nepMmaHraHata kaius qo0aBuTh 10 kamenb KOHLEHTPUPOBAHHOMN
menoyn KOH, 3aTeM BchImarh OJUMH MHKPOIITATENh KPUCTAIUIMYECKOTO Cyibdura HaTpus. Cxema
peaxkuuu:

KMnOg4 + NapSO3 + KOH — KoMnOg + NapSOy4 + H2O

Ilpumeuanue: Ecom pobGasisiercs menoub NaOH, To B kadecTBe NpOAYyKTOB 00Opa3yroTcs
OJIHOBPEMEHHO MaHTraHaT HaTpUsl U MAHTAHAT KaJIUs.

B oTuete onucarh ONBIT, OTMETUTH OKPACKY MaHTaHATA KaJIUs, IPUBECTU YPAaBHEHUE PEAKIIUU U
nono6path B HEM K0 (PUIIMEHTHI METOI0M MOTYPEaKIUH.

4. Oxucnumenvhvie ceoticmea MnO~ 6 crabowenounoil cpede. I1pu UCTIOIB30BAaHUH B KAYECTBE
cpenbl pa30aBICHHOTO pacTBOpa IMIEJIOYH M TOCje- IYIOIIeM JEHCTBUU Cyiab(GuTa HATpUs peaKius
MPOTEKAET 10 CXeMe, OMUCAHHOW B ombITe 2. TOIBKO B caMblil TIEPBBI MOMEHT MOXET HaOJFOIaThCs
3eJIeHOE OKpalllMBaHUE PACTBOPA BCIEACTBHE 00pa30BaHUsl MaHTraHaTa Kaius (Kak B OMBITE 3):

KMnOy4 + NapSO3 + NaOH(pa36) — KoMnOy4 + NapMnQOg4 + NapSO4 + H20

Ho Bckope mBer pacTBopa HAYMHACT MEHATHCSA, TaK KaK OOpa3ylIIWKCSs MaHTAHAT-WOH B

HEHUTpaIbHON M CIIa00MIEIOYHOM cpeslax sABISAETCS HECTAOUIBHBIM:
KoMnOg4 + HoO — MnO2 + KMnOyg4 + KOH,

TaK YTO KOHEYHBIM NPOAYKTOM BOCCTAHOBIICHHS IEPMAHTaHAT-HOHA B CIA0OIIETIOYHBIX PACTBOPAXx, KaK
U B HelTpanbHbIX, ABasercs MnO).

Haiitn ko3 duumentsl B cxemMaxX OKUCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA METOJ0M
nonypeakuuit. K kakum tunmam OBP onu otHOCSTCS?
BriBo1 O BIMSHUM Cpelibl HA OKMCIMTEIBbHBIE CBOMCTBA MEPMAHraHaTa Kajus PEKOMEHIYETCs
cIenaTh 1o CIEAYIOIEN CXEeMeE:
+5¢
KHCIIadg Cpeaa
MnO, +3¢
HeHTpanbHaA U caabomerounas cpena
+e
CHIIbHOIICIIOYHAA Cpeaa
3anucaTh TPOTUB KaXJOH CTPEIKH COOTBETCTBYIOLIMHN MPOAYKT (1Mo ombiTaMm 1, 2, 3 u 4) ¢
YKa3aHHEM €ro OKpacku. B kakol cpele mepmaHraHaT-uoOH BOCCTAHABJIMBAECTCS MAKCHUMAJbHO, a B
Kakol — MUHUMAaJIbHO?
Crnenatb BBIBOJBI M OQOPMUTH OTUET.

A 4

-
L

2. 3aoanus ona camocmosmenvHou NOO20MOGKU
PaccmoTpuTe KaTOHBIC W aHOIHBIC MPOIIECCHI IMPH AJISKTPOJIN3€ BOAHBIX PACTBOPOB BEIIECTB C
WHEPTHBIMU 3JeKkTpoaaMu. Paccumntaiite Maccy uinn o0beM (IIpu HOPMANIBHBIX YCIOBHUSAX JUISI Ta30B)
MIPOYKTOB, BBIICIISIOIIAXCS HA 3JIEKTPOJIaX MPH MPOIMYCKAaHUN Yepe3 pacTBOp B TeUeHHE | Yaca Toka
cunoit 1 A:
1. CoCl> 11. BeSO4 21. NiSOs (c Ni aHO70M)
2. LiBr 12. | Alx(SOqs)3 22. | NaOH
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3. K3PO4 13. Ca(NO3)? 23. ZnS0Oy4

4. Bi(NOz3)3 14. | Cal; 24. NaNO-

5. Ba(NO3), 15. K2SO4 25. Na>,CO3

6. Kl 16. | AgNO3 26. | KMnOgy

7. FeBr2 17. | ZnCl, 217. MqgCl»

8 K2COs3 18. NiSO4 28. | CoBr2

9. KOH 19. NaCl 29. | CuCly (¢ Cu anomom)
10. | BaCl, 20. | Mg(NOs3)2 30. | Ba(NO2).

IlepeyeHb BOIPOCOB U 3a/1aHM,
BbBIHOCHMBIX HA 3K3aMeH

1. OcHOBHBIE NOHATHS, ONPEIEICHNUS U 3aKOHBI B XMMHHU. (DKBUBAJIEHT, 3aKOH 3KBHUBAJICHTOB;
OCHOBHBIE Ia30BbI€ 3aKOHbI, XUMUYECKHE YPABHEHHUS).

2. DKCIIepUMEHTAJIbHBIE OCHOBAHHUS YYCHHS O CTPOCHHHM aTOMOB. Te€OpHs CTpPOCHHS aToMa
Bogopona Hunbca bopa. DneMeHThI BOTHOBON MEXaHUKH aTOMOB.

3. XapakTepucTuKa IOBEICHHUS JJIEKTPOHOB B aromax. Kmanromeie umcna. [lpuanmn Ilaymm.
IIpaBuno I'ynpa. Tunsl opOuTaneli M NOPAAOK 3allOJHEHMS SJIEKTPOHHBIX YpPOBHEH (mpaBuiia
KneukoBckoro).

4. CTpoeHne CIOXHBIX aToMoB. akTOpbl, BIMAIOLIME HAa SHEPrHI0 D3JIEKTPOHOB B
MHOT'03JICKTPOHHOM aToMe (3apsij s/apa, IIaBHOE KBAHTOBOE YHUCIIO. )

5. [lepuoanueckuii 3akon. [lepuoanueckas cucrema semeHToB /1. 1. MenzaeneeBa B CBeTe yueHHUs
0 CTPOCHHUU aToMa. DIJIEKTPOHHbIE aHaIOTH. KallHOCMMMETPUYHbBIE DJIIEMEHTHI.

6. [lepuoanyeckoe U3MEHEHNE CBOWCTB XUMHUECKUX 3JIEMEHTOB, COeAMHEHUH. Pasinycel aTOMOB 1
noHOB. D(ddeKTuBHBIA 3apsa atoma. BropuyHast NepuouIHOCTh. DHEPTUsl HOHU3AIMH U CPOJICTBO K
NEKTPOHY. DJIEKTPOOTPHULATEIBLHOCTD 3JIEMEHTOB. IleprnoauyHOCTh M3MEHEHHUs CTENIEHH OKHCIICHUS
3JIEMEHTOB.

7. Tunbl XUMUYECKOH cBA3M. XapaKTepUCTHKA, CBOMCTBA.

8. OcHOBHBIE Kiacchl HeopraHmdeckux coequHeHuid. Oxcunbl. Kucmorel. OcHoBanusi. Comu.
KoMIiekcHele coeTmHeHusl.

9. OOMeHHBIEC PEaKIUU B paCTBOPAX JIEKTPOIUTOB. [ Maponm3 comei.

10. PactBopsl. O61mas xapakTepuctruka. CriocoObl BEIpaXKEHUs COAEPKaHUS PAaCTBOPEHHOTO
BEILIECTBA B pacTBOpE.

11. OCHOBHBIE TOJOXEHUS TEOPUU DIIEKTPOJUTHYECKON JuccolManuu. PacTBopeHwme.
ConbBatHas Teopus pacTBOpoB. OObsACHEHNE TEMIOBBIX 3PHEKTOB PACTBOPEHUS.

12. Oco6eHHOCTH pacTBOPOB EKTPonnuToB. Cralble snekTponuThel. KoHCTaHTa U cTeneHb
nucconuanuu. Kucinorel, OCHOBaHMS U COJIM B CBETE TEOPUU DIIEKTPOIIMTHYECKON Arcconnanum, Pacuer
koHueHTparuii nonos H' 1 OH™ B BOJHBIX pacTBOpax KUCIOT U OCHOBAHUIA.

13. Paz6aBnennsie pactBopsl. Boga — cinabsiii anextponut. Bogopoansiii mokaszarens pH.
14. Teopust CUIIBHBIX 3JIEKTPOJIUTOB. AKTUBHOCTh HOHOB. MOHHas cuna pacTtBopa.
15. OcHoBbl Tepmoxumun. IlepBelil 3ak0OH TepMoaMHAMUKHA. [IpuMeHeHne epBoro 3aKoHa

TEPMOAMHAMMKN K TEPMOJMHAMHYECKHM IpolieccaM. BHYTpEHHss dHEprus W SHTAIbNUA. DHEPIUs
KPUCTAJUIMYECKOMN pemeTkH. Ternnora pacTBOpeHus. BTopoi 3aKk0H TEpMOJMHAMUKH. DHTPOIIHS.

16. Tepmoxumus. 3axoH I'ecca. Cnencreus u3 3akona ['ecca.

17. Xumuuaeckas KuHeTHka. CKOPOCTh Peakiliu, BIMSHUE PA3TUIHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYecKol peaknnu. Kunerndeckas kiaccuukaius peakium.

18. 3aBHUCUMOCTH CKOPOCTH peakIiuu oT Temriepatypsl. [Ipasuno Bant-T'odda.

19. ["anbBaHWMYECKUI 3TIEMEHT.

20. Dnexrponu3. 3akoH dapayes.

Ta6auna 9. [IpuMepbl OLEHOYHBIX CPEACTB € KJII0YAMHU NPABUJIbHBIX 0TBETOB
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Ne
n/m

Tun
3aIaHus

®opMyJIUpPOBKaA 3aJIaHUS

[IpaBunbpHbII
OTBET

Bpewms
BBINOJIHEHHUS
(B MUHYTaX)

OIIK-1 Cnoco0eH npuMeHsSITh 3HaHHUsI (PYHAaAMEeHTAJbLHBIX pa3/1ejioB HAYK 0 3eMJie, 0a30Bble
3HAHMS €CTeCTBEHHOHAYYHOI0 M MaTeMaTH4eCKOr0 LHMKJIOB MPH pPelleHUuH CTAHAAPTHBIX
3a1a4 nNpo¢ecCHOHANbHOI 1eITeJIbHOCTH

1.

3aganue
3aKPBITOTO
THUIIA

OnHOBpEMEHHO B PacTBOpE
MOTYT HaXOJIUTCSl UOHBI:

1) Ag*, Ca?*, Br, NO,
2) Zn?*,NH: , OH", I
3) Ba®*, Na*, F', CO*"
4) Cu?*, AP, CI, SO>

1,2,3

DeKkTpoHHAs eMKOCTh f -
MTOTYPOBHS

1) 14

2) 6

3) 18

4) 10

B psny BonopoaHsix
coearHeHni 31eMeHToB VI
A rpynmsi: H20 — HaS —
H2Se nmonspHocTh cBsA3M D—
H

1) yBenuunBaercs

2) HEe U3MEHseTCA

3) ymeHbIaeTcs

4) cHauaja yMEHbIIIAETCS,
MMOTOM yBEINYHBACTCS

BemectBo ¢ nonnoi
CBSI3bIO UMeeT hopmyy
1) KBr

2) SO3

3) CHa4

4) HCI

Bo ckonbko pa3
YBEITUYUTCS] CKOPOCTh
peakuuu Hory + b =
2HI () npu yBenuuenun
JIaBJICHUS B 3 pa3a

1) B9 pa3

2) B 8 pa3

3) B 6 pa3

4) B 3 pa3

3aganue
OTKPBITOTO
THIA

Beruucnute, BO CKOJIBKO pa3
YBEJIMYUTCS CKOPOCTh
peakiuu, MpoTeKaromei B
ra3zoBoi daze, npu
MOBBIIIEHUN TEMIepaTypbl
or 30 mo 70°C, ecmu
TEMIIEpaTypHbIN

3aBHCUMOCTD
XUMHYECKOHN peakuuun oT
TEeMIIepaTyphl onpeenseTcs
SMITUPUYECKUM TPaBHIIOM BaHT-
T'odda no popmyre:

70 -30

CKOPOCTH

‘Z 71]

_ 10 . _ 10
vV, =V,y 7V, =V,2

=v,2" =16v,.




41

Ne Tun [IpaBunbpHbII Bpems
i saxamus ®opMyJIUpPOBKaA 3aJIaHUS oTBET BBITTOJTHEHUS
(B MUHYTaX)
ko3 duueHT peakuuu | CrnegoBarenbHO, CKOPOCTh
paBeH 2. peakuuu V2 IpU TEMIleparype
70°C 60JBI1IE CKOPOCTH PEAKIIHH
vi1 npu temneparype 30°C B 16
pas.

7. Jlnst  obpatumoit peakuuu | a) CHIDKCHHE KOHIICHTPAIMH 3-5
2S0or) + Ozr) <> 2SOs() | IPOAYKTA pPCAKIUH, HANPUMED,
AH® , = — 196 k]I SO3 mpUBOAWT K CMEIICHHUIO
YKQXKUTE HallpaBJIECHUE PaBHOBCCHUSA B CTOPOHY HpHMOfI
CMELLEHUs] paBHOBeCHUs Ipu | PCAKIINH, CIIOCOOCTBYIOILEH
W3MEHEHUU YCIIOBUM: YBCIMYCHHUIO KOHIICHTpallMH1
a) ymenbmennd | SO3, B JaHHOW CUCTEME — B
KOHIICHTPALMU  TIPOAYKTA; | CTOPOHY MPSIMOM peakiiuu (—);

0) TMOHW)KEHUM [aBJICHUS B | 0) MpH TOHWKCHUHU JIABJICHUS

CHUCTeME; B) IIOBBIIICHUHU | pABHOBECHE  CMeNIaeTcs B

TEMIIEpPATypbl B CUCTEME. CTOPOHY YBEJIMUYEHUS
KOJIMYECTBA razo00pa3HbIX
BEIIECTB, B JIaHHOM CJy4yac — B
CTOPOHY OOpaTHOW peakuuu
(<)
B) npu MOBBIILICHU T
TEMIEPATYpPhI paBHOBECHE
cMelaercs B CTOpPOHY
SHAOTEPMHUUYECKON pEaKklHH, B
JAHHOM CJy4ae — B CTOPOHY
00paTHOM peakiuu (<—).

8. B KaKoi user | [lpu paccMaTpUBaHUU 3-5
OKpAIINBAIOTCS KOJUIOMJIHBIX ~ pacTBOpOB B
KOJUIOMJIHBIE PAacTBOPBl B | IPOXOJALIEM M OTPaXECHHOM
OTpPa>kKEHHOM CBETE | CBETE Habro1aercs
(>KenTHIH, KpPacHBI{, | OMAJIECUEHIUS -  pa3jnyue
3eJIeHbIN, TOIy00H) okpacku.  Tak,  ruapo3zonu

xjopuna cepebpa, cepbl H
KaHU(OJIN B MPOXOJAIIEM CBETE
UMEIOT >KEITOBATBHIM OTTEHOK, a
npu  HaAOMOJAEHUH COOKY -
roay0oBaTheIii. ITO 0O0BICHSIETCS
TE€M, YTO KpacHbIE U >KEJIThIe
Ay4d (JUIMHHOBOJIHOBAasI 4YacTh
CIIEKTpa) paccenBaroTcs caado u
MpOXOJAT  uepe3  30ib, a
¢uoseToBle U CHHHME JIy4d
(KOPOTKOBOJIHOBAs 4acThb
CIIEKTpPa) pacCEeUBAIOTCS CUIIBHO.
CrnenoBaTenbHO,  MPaBUIBHBIN
OTBET — roy1yooil.

9. Onpenenure maccy | ITo ycnosuto ATwm = 100,2-100 3-5
caxaposbl, KoTopyroo | = (0,2°C. MonsapHas Macca
CIENYCT PaCTBOPUTEL B BOJC | caxapo3bl paBHa 342r/MoJib,
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N Bpewms
Ne Tun [IpaBunbpHbII P
®opMyJIUpPOBKaA 3aJIaHUS BBITTOJTHEHUS
n/n 3adaHus OTBET
(B MUHYTaX)
maccoir 250 1, uroOsl | E(Bogsl) = 0,52rpai/(Kr-Mois).
MOJIy4YUTh pactBop, | Mcxons, W3 BTOPOro 3aKOHA
kunsmmii mpu 100,2°C. Payna wMacca pacTBOpeHHOro
BEILIECTBA PaBHA:
M-AT,, -m, ., 342 .0,2-250
M eea = = =32,92
E,, -1000 0,52 -1000
10. Hokaxute  amdorepHOCTh | AM(pOoTEpHBIE TUJIPOKCHIBI 3-5
MPEJIOKECHHBIX ~ BEILECTB: | CIOCOOHBI  NIPOSBIATH  Kak
Fe(OH)s3 OCHOBHBIE, TaK U KHUCIIOTHEIE

cBoiictBa. OCHOBHBIE CBOMCTBa
MPOSIBJISIIOTCSL B PEaKUUsIX C
KHCJIOTaMU:

Fe(OH)3 + 3HCI = FeClz + 3H20
KHCJIOTHBIC CBOMCTBA B PEAKITUSIX
CO IIEII0YaMM:

Fe(OH); + NaOH = NaFeO; +
2H,0

[TonHBIH KOMIUIEKT OIICHOYHBIX MaTepHUAJIOB IO AUCHUIUIMHE ((POHT OIEHOYHBIX CPEJICTB)
XPaHUTCS B AICKTPOHHOM BHJIC Ha Kadenpe, yrBepkaaromeil padouyro nporpaMmMy AUCIHUILIAHBL, U B
LlenTpe MOHUTOPHHTA U ayAUTa Ka4yecTBa OOyUYCHHUSI.

7.4. MeTtoauyecKkue MaTepuaJibl, onpeae/silolie Npoueaypbl OLeHUBAHUS Pe3yJIbTATOB
00yuyeHusi MO TUCHUILJINHE

Tab6auua 10. TexHonoruyeckass KapTa pedTHHIOBBIX 0AJJIOB 110 JIMCHHUILINHE

KonngectBo MaxkcumanbHoe
Ne KonTponupyemsie . Cpok
n/m MEPOTIPUATHS MEPOTIPIATHIH KOTMHECCTBO NpeCTaBICHUS
/ Gansl 0aioB
OcHoBHOI1 0J10K
1. | BeimonHeHue U OTYET 1O 9/3 27 M0 PaCIUCaHUIO
nabopaTopHoii pabote
2. | BemmomHenue 3agaHuii IS 9/1.44 13 110 PACHUCAHUIO
CaMOCTOSITEJIbHOTO PELIeHUs ’
Bcero 40 -
Byok 6onycoB
3. [Toceenue 3auaTHI 9/0,5 45 10 PACITUCAHUIO
4. | CBOEBpEeMEHHBIH OTYET O 9/0.61 55 10 PaCIIUCAHUIO
n1abopaTopHbIM paboTam ’ ’
Bcero 10 -
JlomoiHUTEAbHBII 0JI0K**
5. | Dx3amen \ 1/50 50 10 PacIiCaHHIO
Bcero 50 -
UTOI'o 100 -

Tab6anna 11. Cucrema mrpados (1151 0IHOTO 3aAHATHS)

Tlokazarennb

bamn

Omno3aanue Ha 3aHsITHE

-0,5
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ITokasarenn bamn
Hapymenne yueOHOM TUCIUTIIMHEI -5
HeroToBHOCTH K 3aHSTHIO -10
[Tponyck 3aHsTHs 0€3 YBaXHUTEIHHON PUUNHBI -0,2

Ta6muma 12. lllkana mepeBoaa PeTHHrOBBLIX 0a/LUIOB B HTOTOBYIO OLIEHKY 3a CeMecTp IO
AucHunInHe (MO1yJi0)

Cymma 6asioB Onenka 1o 4-0aJIbHOM 1IKane
90-100 5 (OTJIMYHO)
85-89
;(5):32 4 (xopomo) 3auTeHo
65-69 3(
60-64 YIOBIIETBOPUTEIHHO)
Hwxe 60 2 (HeyIOBJIIETBOPUTEIIHLHO) He 3auteno

HpI/I peaiu3anuu AUCHUIIIIMHBI (MOI[y.TIfI) B 3aBUCUMOCTH OT YPOBHA IIOATOTOBJICHHOCTHU
o6yqa}01u1/1xca MOT'YT OBITH MCIIOJIb30BAaHbLI HHBIC (bOpMI)I, MCTOAbI KOHTPOJIA U OLICHOYHLIC CPEACTBA,
Huexoas u3 KOHKpCTHOfI CUTyalluu.

8. VYYUEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCLMIIAHBI

8.1. OcHoBHas InTepaTypa
1. Kpyruskos, [1.M. @usnueckas U KOJIJIOUIHAS XUMUS. 2-€ U3, ; uctp. - M. : Beicm. mik., 2007.
- 319 c. (353k3).
2. Bocrpuxosa H.M., Xumus: yue6. nmocobue / Boctpukosa H. M. - Kpachosipck : COY,2016. -
136 c. - URL: http://www.studentlibrary.ru/book/ISBN9785763835106.html (3bC «KoncynbTanT
CTYJIEHTa»)

3. CyBopos A.B., O6mas xumust [Inekrponnsiid pecypc] / CyBopoB A.B., Huxonsckwmii JI. b. -
CII6.:. XUMM3JAT, 2017. - 624 c. http://www.studentlibrary.ru/book/ISBN9785938083035.html
(OBC «KoHCYnbTaHT CTY/ACHTa»)

4. Bompochl, TeCTOBbIE 3aJaHMs W 3a7ayd MO XUMHUM: ydeOHoe mocobue / coct.. A.B.
Benuxoponos, A.I'. ['muauna, A.B. KnementoeBa, B.b. Kosanes, JI.A. Kpuseniena, 3.®. MarBeena,
C.b. Hocaues, E.b. Cemenona, O.B. Xa6aposa, E.B. IlleneroBa; noz o6ur. pea. A.B. Benukopososa, -
AcTpaxaHp :AcCTpaxaHCKMH TOCYIapCTBEHHBIH YHHBeEpCUTET, M31aTenbCKuil JOM «AcCTpaxaHCKUNA
yHHUBepcuTeT», 2018. — 276 c.

8.2. lonosiHMTE/ILHAS JIUTEPATYPaA

1. Hxwurona JI.A., CamomueBa O.C., CrotoBa E.A. Xumusa: yueOHO-METOJ. TocoOue s
CTYIIEHTOB TeoJyioro-reorpad. dak. ... mo crer.: "['eomoruss u Te€OXUMHUsS TOPIOYMX HCKOMAeMbIX'";
"[louckn u pa3Beaka MOA3EMHBIX BOJ M HHXEHEPHO-T€OJOTHuYecKHe H3bickaHus'"; "be3zomacHoOCTb
xusHenestenbHoctu'"; "Kaprorpadus"; "Oxomorus u npupoaononn3oBanue’; "I'eorpadus” / mox pen.
JILA. Jlxurona. - Actpaxasb : AcTpaxaHckuid yH-T, 2013. - 209 ¢

2. I'munka H.JIL. O6mas xumust: yauednoe nocobue / H.JI. I'munka.- M.: KHOPYC, 2010. —
752c.

3. O0mas, HeopraHWUYecKasi ¥ OpraHuveckass XUMus [ DIeKTpoHHbIH pecype] / badkos A. B.,
[Tonkos B.A.- M.: I'DOTAP-Menua, 2014. Pexum JOCTyTa:
http://www.studentlibrary.ru/book/ISBN9785970429785.html (OBC «KoHCYIbTaHT CTyACH- Ta)

4. XaputonoB lO. fI. Anamutuueckas xumusa: Ananmutuka: B 2-x kH. Ka.l. O6mmue
TeopeTudeckre ocHoBbl. KauecTBeHHbIN aHanu3: yueb. - M.: Beicun. mk., 2001. - 615 c.

5. AnapueB A.M., Obmas xumusi. COOpHUK 3alaHUI ¢ MPUMEpaMH peIeHU [ DIeKTPOHHBIH


http://www.studentlibrary.ru/book/ISBN9785763835106.html
http://www.studentlibrary.ru/book/ISBN9785938083035.html
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pecypc]: yue6. mocobue / AnapueB A.M. - HoBocubupck : M3n-so HI'TY, 2013. - 119 ¢. - URL:
http://www.studentlibrary.ru/book/ISBN9785778222557.html (9BC «KoHCYIbTaHT CTYACHTa))

8.3. UnTepHeT-pecypchbl, He0OX0AMMBbIE /1JIs1 0CBOEHHSI U CHUIIIHHBI (MOTYJIA)
1. Onekrponnass Oubmmoreunas cucrema (OBC) OOO «llomurexpecype» «KoHCymbTaHT
cryaenTa»: Www.studentlibrary.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUITJIMHBI (MOYJIA)

MartepuanbHO-TeXHUYeCKoe oOecrieueHne y4yeOHON AMCUMIUIMHBI BKIIIOYAET B ceOsl yueOHbIe
ayJIUTOPHUM JUIsl TIPOBEACHUS JICKIIMOHHBIX 3aHSTHM, OCHAIIEHHBIE MYJIbTUMEAUNHBIMU MTPOCKTOPAMU
JUIS IEMOHCTpAlMK yueOHOro MaTepuarna.

JlabopaTopHbBIii  MpaKkTUKyM oOecreueH JiabopaTopuel, XUMUYECKHMH PEaKTHBaMH,
nabopaTOPHOM MOCYI0N M Y4eOHO-HAayIHBIM 000pyoBanueM: criekrpodoromerpsl [13 5400, [152300;
aHanmm3aTopsl Kuakocted pH-merpsr «Okcnept-001», HOHOCENEKTUBHBIE SJIEKTPOAbI, HEHTpUdyTH,
MarHMTHbIE MEIIANKH, pedpakTomeTp, xpomatorpad «L[Ber-500 M».

PabGoyas mporpamMma JUCHUIIIUHBI (MOAYJIS) MIPU HEOOXOJAUMOCTH MOXKET OBIThH aJlallTUPOBaHA
uis 00ydeHus (B TOM 4YHMCIe C MPUMEHEHUEM JIMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH) JHI] C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMM  3710pOBbsl, HMHBanIMa0B. J[lins atoro Tpelyercs 3asBlieHHE
00yUaroIuXcsl, IBJSIONIMXCS TUIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS, HHBAIIUAMH, WIH
UX 3aKOHHBIX MPEICTaBUTENIEH U PEKOMEHIAINH ICUX0JIOT0-MEINKO-TIelarornyecko komuccuu. s
WHBAJINJIOB COJIep>KaHue paboueil mporpaMmbl AUCHUILIUHBL (MOJIYJISl) MOXKET OMpPENEsIThCS TaKKe B
COOTBETCTBUH C MHANBUAYAILHONW MIPOTPAMMO peadmnTauyu HHBAMAA (TIPU HAJTUYUN ).

10. OCOBEHHOCTH PEAJ/IMBALIMU JUCHUIIJIMHBI (MOAYJIA) ITPU OBYYEHUHN
NHBAJUIO0B U JINL C OTPAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbA

Pabouas mporpaMma JUCHMIUIMHBI (MOAYJISA) IPH HEOOXOAUMOCTH MOXKET OBITh aJanTHPOBaHa
Ui 00ydeHus (B TOM UYHMCIIE C MPUMEHEHUEM JIMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUI) JIUI] C
OTPaHUYEHHBIMH BO3MOKHOCTSIMH  3/I0pOBbsl, HMHBanuaAo0B. Jlns 3Toro Tpedyercs 3asiBIEHUE
o0yuarouxcsl, IBISIONIMXCS JIMIAMHU ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10pOBbsl, HHBAJIUJAMH, WIIN
UX 3aKOHHBIX IPEJACTABUTENIEH U PEKOMEHJAINH TIICUX0JIOT0-MEIUKO-TIeAarornyeckoi komuccuu. [lpu
OOy4Y€HUHU JIMI[ C OrPAaHUYECHHBIMH BO3MOXHOCTSMHU 3[0POBBSl YUUTHIBAIOTCS UX WHIUBUAYaJIbHbIE
ncuxodusnueckue ocodeHHocTH. OO0ydeHHne MHBAIUAOB OCYILECTBIIETCS TaKXKe€ B COOTBETCTBUU C
MHIUBUAYAIBHON NporpaMMoil peaduinTaluy HHBanKua (py HaIU4Yum).

Jnsg aui ¢ HapylleHHeM CilyXa BO3MOYKHO TIIpelocTaBieHue y4yeOHoM wuHdopManuu B
BU3yaJIbHOU (opMe (KpaTKUi KOHCHEKT JIKIMH; TEKCThl 3aJlaHWii, HarleYaTaHHbIE YBEITUYCHHBIM
mpupTOM), HA AYIAUTOPHBIX 3aHATHAX JIOMYCKaeTcs MPUCYTCTBUE AaCCHUCTEHTa, a Takke
CYypONEPEBOJUUKOB U TU(DIOCYpIONEepeBOAUYMKOB.  Tekymuil  KOHTPOJIb  yCIIEBA€MOCTH
OCYILECTBISIETCS B MUCBbMEHHOM (hopMe: 00ydaronuiicsi MMCbMEHHO OTBEYaeT Ha BOIIPOCHI, MTUCbMEHHO
BBITIOJTHSET IpaKkTHUecKue 3a1anusd. Jloknan (pedepar) Takxke MOKET ObITh MPECTABIIEH B TUCHbMEHHON
¢dopme, Ipu ITOM TPeOOBAHUS K COACPIKAHUIO OCTAIOTCS TEMH K€, a TPEOOBAaHUS K KAaUeCTBY U3JI0KEHUS
MaTtepuaia (MOHATHOCTb, KaueCTBO PEYH, B3aUMOACHWCTBUE C ayAMTOpPUEH M T. 1I.) 3aMEHSIOTCS Ha
COOTBETCTBYIOIIME TpeOOBaHUs, MPEABSABIsIEMble K MUCbMEHHBIM paboTaM (KauecTBO OQOpPMIICHUS
TEKCTa U CIHCKa JIUTEPATypbl, TPAMOTHOCTb, HaJMYME WIIIOCTPALMOHHBIX MaTepuanoB U T. J.).
[IpomerxyTouHas aTTecTaus Ui JIUI ¢ HapYIIEHUSIMH CclTyXa MPOBOAMUTCS B MUCbMEHHON (popme, npu
3TOM UCHOJIB3YIOTCS 00IIME KpUTEpUH olleHnBaHus. [Ipu Heo0X0MMOCTH BpeMs TOATOTOBKH K OTBETY
MOJKET OBITh YBEIUYEHO.

Jns nui ¢ HapylleHHeM 3peHHs JOIYyCKaeTcsl ayAualibHOe MpelocTaBiieHue WHpopmanuu, a
TaKXX€ HCIOJIb30BAHME HA AayJUTOPHBIX 3aHATHSAX 3BYKO3AIMCHIBAIOIIUX YCTPOMCTB (IUKTO()OHOB U
T. 1.). Jlomyckaercs mNpUCYTCTBHE Ha 3aHATHSIX AaCCHCTEHTa (TIOMOIIHUKA), OKAa3bIBAIOIIETO
o0yJaromuMcsi HEOOXOJUMYI0 TEXHHUYECKYIO TIOMOIIb. TEeKyIIMi KOHTPOJIb  yCIEBAaeMOCTH
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ocymiecTBisieTcs B YCTHOM ¢opme. [Ipu mpoBeneHMHM NPOMEKYTOUHOM aTTecTalludl Jjsl JIUI C
HapyLIEeHUEM 3pEHUs TECTUPOBAHUE MOKET ObITh 3aMEHEHO Ha YCTHOE cO0ecel0BaHKE 110 BOIIPOCAM.

Jis nui ¢ orpaHMYEHHBIMM BO3MOXKHOCTSIMU 37I0POBbSl, MMEIOIMX HApYLIEHHUS OINOPHO-
JBUTaTeJILHOTO amrapara, Ha ayJUTOPHBIX 3aHATHSX, a TaKXKe IPHU MPOBEACHUHU MPOLENYP TEKYILEro
KOHTPOJISI YCIIEBAEMOCTU U IIPOMEKYTOUHOM aTTeCTallMM MOTYT ObITh MPEJOCTaBIEHbl HEOOXOIUMBbIE
TEXHUYECKHE CpeAcTBa (MEePCOHAIBHBIM KOMIIBIOTEP, HOYTOYK WIM APYrod TajpKeT); JOIyCKAeTCs
MIPUCYTCTBUE ACCUCTEHTA (aCCUCTEHTOB), OKA3bIBAIOIIETO 00YIAIONIMMCS HEOOXOAMMYIO TEXHHUECKYIO
IIOMOILIb (3aHATH paboyee MECTO, MEPEIBUTAThCS 110 ayIMTOPUH, IPOYUTATH 3a/laHUE, OPOPMUTH OTBET,
00IIaThCs ¢ MpenoaBaTesiem).



