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1. HEJINX U 3AJAYN OCBOEHUA JUCIIUITJIMHBbI

1.1. HeassMu 0CBOEHHS AMCHUILIMHBI «XHMHSD» SBISIETCS (OPMUPOBAHNUE CHCTEMHBIX
3HaHUH O 3aKOHOMEPHOCTSIX XMMHUYECKON AaKTHUBHOCTH OCHOBHBIX KJIACCOB COCAMHEHHH BO
B3aMMOCBSI3M C MX CTPOCHHEM, YTO HEOOXOAMMO JUISl MCIIOJIBb30BaHMS STHUX 3HAHWN B KayecTBE
OCHOBBI MIPU U3YYEHUU IMPOIIECCOB, MPOTEKAIOIINUX B )XKMBOM opranusme. [loigydeHre HaBBIKOB
NOJATOTOBKU U MPOBEAECHUS XMMHUECKUX SKCIIEPUMEHTOB, YMEHHUS UCIOJIb30BaTh HEOOXOAUMBbIE
npuOopbl, peakTUBBl M JiabopaTopHOEe O00OpYAOBAaHME, HWHTEPIPETHUPOBATH PE3YIbTAThI
UCCJIEJOBAaHUM, MCIOJIB30BaTh TEOPETHUUECKUE 3HAHUS U IMPAKTUUYECKUE HABBIKM JJIS PELUICHUS
npodecCuoHaNbHBIX 3a/1ay.

1.2. 3agauu ocBOeHHUS NUCHHUILINHLI:

® [I0Ka3aTh CBSA3b XWMHUYECKUX HAYK C JPYTMMH JUCHMIUIMHAMH Y4e€OHOro IjIaHa
NOJArOTOBKM OakajlaBpa 300TE€XHUM; IIOKa3aTh pPOJIb HEOPIaHWYECKOM, aHAIMTUYECKOH,
OpraHu4ecKoil, 6uosoruyecko u (uznyeckol U KOJUIOMIHOW KOJUIOMJHOW XHUMHUH B
pa3sBUTHUM COBPEMEHHOIO €CTECTBO3HAHUSA, €€ 3HadeHue Uil Npo(ecCHOHANBHOM
NeSITeIbHOCTH  OakajaBpa  300TEXHUHM; OOECIEYUTb  BBIIOJIHEHUE  CTYAECHTaMH
1a00paTOPHOTO MPAKTUKYMa, WIIOCTPUPYIOIIETO CYIIHOCTh JUCIUIUIMHBL «XUMHSI» U
METO/Ibl XUMUYECKOI0 aHAJIN3a;

® [IPUBUTH CTYJAEHTaM IMPAKTUYECKHE HABBIKA B MOJATIOTOBKE, OPraHMU3aliy, BBITOJIHECHUU
XUMHUYECKOT0 JIaDOpaTOPHOTO SKCIIEPUMEHTA, BKJIKOYasl HCIOJIb30BAHUE COBPEMEHHBIX
npuOOpOB U 060PYI0BaHMSL, B TOM YHCIIE IPUBUTH IPAKTUYECKUE HABBIKU, 3HAUUMBIE JIS
Oyaymieit mpodeccnoHaNbHON e TETFHOCTH; IPUBUTH CTYACHTAaM HAaBBIKH IPAMOTHOTO U
PaLMOHATIBHOTO O(QOPMIICHHS BBIOJHEHHBIX SKCIHEPUMEHTANIbHBIX paboT, 00paboTKH
PE3yIbTaTOB SKCIIEPUMEHTA; HABBIKK Pa0OTHI C yueOHO, MOHOTpadhUIeCKO, ClIpaBOYHON
XUMUYECKOH JIUTEPATYPOH.
TpeboBanusi K pe3yiabTaTaM OCBOCHHS Kypca: B pesynbrare OCBOEHUS TUCIUILIMHBI
dopmupyrorcs cneayromue komnereHimu: YK-1.

2. MECTO JUCIMIIJIMHBI (MOAYJIsA) B CTPYKTYPE OIIOII

2.1. YueOHast AuCHHIIAHA « XUMHSD» OTHOCUTCS K TUCIMITTIMHAM 00sI3aTeIbHON YacTH U
ocanBaetcs b.165.08 Bo 2 cemecTpe.

JucnurumHa BetpanBaeTcs B cTpykTypy OITOIT kak ¢ TOYkM 3peHUs MPEEeMCTBEHHOCTH
CoJIep’KaHusl, TaK U C TOYKH 3PEHHUS HEMPEpHIBHOCTU Mpoluecca (GOpMUPOBAHUS KOMIIETEHIUIN
BBITYCKHHUKA.

Kpr JIOTUYCCKH CBsA3aH C TCOPECTHYCCKUMHU OCHOBaMH TCOPECTUUCCKMMU OCHOBAMU
XUMHH, (DU3MKH, DJIEMEHTApHOW MaTeMaTHKH, WH(POPMATUKA B OOBEME CpEIHEW IIKOJBIL.
CrenoBaTesbHO, «BXOJHBIC» 3HAHWS W YMEHHUS OOYYalONIerocss CBsA3aHbl CO 3HAHUEM
TEOPETUYECKUX OCHOB BBINICOOO3HAYCHHBIX JTUCIUILINH.

2.2. Insa n3y4eHHus1 JAHHOM y4eOHO M CHMILIHHBI He00X0AMMBI CJIeAyolIue 3HAHUS,
YMeHHUs, HABBIKH, (JOpMUPYeMbIe NpeaIecTBYIOIHUMI Y4eOHBIMU JUCHUNJIMHAMU:

- Maremartuka, ®u3uka, XumMus

3HaHUSA: TEOPETHUYECKUE OCHOBHI M TIOJIOKEHHUSI OCHOBHBIX Pa3/IeIOB XUMUYECKON HAyKH.

YMeHus: pemars 3a7aud MO HaNpaBICHUSIM: CTPOCHHE aTOMOB 3JIEMEHTOB U CBOWCTB
MPOCTBIX W CJOXHBIX  BEIIECTB, OO0pa3yeMbIX OTHUMH DJJEMEHTaMH; IPOU3BOIHTH
TEPMOXUMHUYECKHE PaCU€Thl, MPABUJIBHO OINPEACNIATh HANPABICHUE MPOTEKAHUS XUMHUUYECKUX
MpOIECCOB, B TOM YHCJIE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX; COCTABISITH ypaBHEHUS
OKHCJIHUTENIbHO- BOCCTAHOBUTEIBHBIX PEAKUMN; PACCUUTHIBATh PA3IUYHbBIE XapaKTEPUCTUKU



pacTBOpPOB; IMPCACKA3bIBATH IO CTPOCHHUIO AaTroMa Ccro CBOﬁCTBa; OpUBOJAUTE TPHUMCEPLI
HUCIIOJBb30BaHUA JaHHBIX 3HAHW B TEOPHHU U ITPAKTUKE OMOJIOTHYECKHX HayK.

HappIku: HCHoab30BaHHS TCOPCTUUCCKHUX OCHOB H MOJOKEHUM OCHOBHBIX pasaciioB
XUMHYSCKOM HayKU J1OJIDKHBI CIocoOCTBOBATH OCO3HAHHOMY IPHUMCHCHUIO OCHOBHBIX
MMOJ0XXEHUM XHUMHUYECKOH HayKH Jid PpCHICHUA 3adayd, KOTOPBIC IOCTOSIHHO BO3HUKAIOT Yy
CriequalucToOB OHOJIOTHYECKOIO HpO(l)I/IJ'IH.

2.3. Hocaenywmme y4yeOHble IUCHUIUIMHBI (MOAYJM) W (WIH) NPAKTHKH, IJIs
KOTOPbIX He00XOAUMBbI 3HAHUSI, YMEHHUSl, HABBIKH, (opMupyeMble JAHHOH Yy4eOHOI
JTUCHUTILINHOM:

— Kopmiienue »KUBOTHBIX,
— Texnonorust nepBUYHOM MepepadOTKH MPOTYKTOB )KUBOTHOBOCTBA.

3. INIAHUPYEMBIE PE3YJIbTATbBI OBYYEHUS 1O JUCHUIIJIMHE

[Tpomecc ocBOCHMS TUCITUIUIMHBI HAIIPaBIICH HA (POPMUPOBAHHUE DJIEMEHTOB CJICTYIOIIHX
komreteHuii B coorBerctBuu ¢ ®I'OC BO u OITOII BO no nanHOMy HanpaBi€HUIO HOATOTOBKHU:
a) yausepcaibhbie (YK):
YK-1 CnocoGeH oCyIIeCTBIATh MOUCK, KPUTUYECKUI aHANIM3 U CHUHTE3 MH(OpMAIHH,
MPUMEHATHh CUCTEMHBIN TTOIXO0/ JIJISl PEIICHUsI TOCTABJICHHBIX 3a/1a4

Ta6auna 1. lekoMno3uums pe3yabTaToB 00y4eHust

Kon n [Tnanupyemsble pe3yabTaTbl OOyUYEHHUS 10 TUCHHUTLITHHE
Kon HaNMEHOBAHUE (MomyII0)
KOMIIETEHIIUH HrKaropa
JOCTHKEHUS 3uats (1) YwMmets (2) Bnanets (3)
KOMITETeHIIUU
VK-1 YK-1.1. 3Haer Ymeer Bnaneer
JleMoHCcTpUpYyET 0COOEHHOCTH npuodpeTaTh (umeet
3HaHUE CUCTEMHOTO U HOBBIC NPaKTHYSCKUH
0COOEHHOCTEMH KPUTHUYECKOTO €CTECTBEHHOHAYY | OIIBIT)
CUCTEMHOTO U MBIIIJICHHS, HBIC SHAHWA, SHaHHCM
KPUTHUIECKOTO aprymentuposan | oHOIB3YA OCHOBHBIX
R — HO (pOpMHpYET COBpEMEHHBIE 3aKOHOB
o0Opa3oBaTeNnbHbIE | MATEMAaTUYECK
apryMEHTHPOBAaHHO | COOCTBEHHOE " Ux,
(bopmupyer CyKACHHC 1 uH(GOpPMaIMOHHBIE | ECTECTBEHHOH
cobeTserHoe OHCHKY TEXHOJIOTHH; ay4YHBIX u
CYXJICHHC U OLCHKY | HH(pOpMaLuu, MIPUMEHSITh obmenpodecc
uH}popmanuu, PpUHUMACT 0a30BbIC  3HAHMS | HOHAIBHBIX
MIPUHUMAET 000CHOBaHHOE M0 XHMHH JUIS | JUCITUIUIMH,
000CHOBaHHOE pelreHue OITHCAHHUS HE0O0XO0TMMBIX
pelieHue OMOJIOTUYECKHUX JUIS  peIIeHUs
MIPOIIECCOB, THIIOBBIX
WHTEPIPETUPOBAT | 3a]a4 B
b obnactu
IKCIIEPUMEHTANbH | arPOHOMUU
bIC PE3YJIbTATHIL.
VK-1.2. Tlpuvensier | 3naet VMeer npuMeHsTh | Bnageer
joruyeckue Gpopmbl | TPUMCHCHHE HABBIKAMH




Kon u [Inanupyemsble pe3yabTaTbl OOyUEHHUs 10 TUCHHUTIIIHHE
Kon HaUMEHOBAHUE (MonyII0)
KOMITETCHIIUU HrmKaropa
JIOCTUKEHUS 3naTthb (1) Ywmets (2) Bnanets (3)
KOMIIETeHIIUU
Y TIPOLICTYPHI, Joruueckux (popm | moruueckue MIPUMEHEHUSM
CIOCOOEH K 1 npouenyp, | Gopmel U | JOTHYECKHX
pedexcuu no CrocobeH K | IPOLEYPHI, dbopm u
TOBOJLY peduiekcun 1o | crnocooeH K | mpouenyp,
COOCTBEHHOM U H01630£Ly 5 pepaexeun 10 | cpocogen k
. COOCTBEHHOM U | IOBO
qyXKOM . Ay . peduiekcuu no
. qyxKOou COOCTBEHHOM W
MBICITUTEIbHON . . MOBOTY
MBICIIUTETIHLHOM qyXKOH .
NeSTEIbHOCTH . COOCTBEHHOMU
JeSATEIILHOCTH MBICITUTETPHON 8
JeSITeIbHOCTH 1 HyKon
MBICITUTEIIEHO
i
JesITeIbHOCTH
- 3Haer u
vieLs. aHAJIU3UPYET YMmeer Brapeer
AHaIM3UPYyeT HUCTOYHUKHU
UCTOYHHKH aHaJIM3upOBaTh
HUCTOYHUKHU
b uH(popManuu
HHQOpMALUN  C | HCTOYHUKHU
nHpopManuu ¢
L{eIBI0 MH()OPMALIUH C ¢ IEIIBIo
L[EJTbIO BBISBICHUS pMart
BBISIBJICHUS ux BBISIBJICHUA UX
= EJTBIO BBISIBIICHUS
WX MPOTUBOPEUU U .
MPOTUBOPCUYHI U . | IpOTUBOpPEYN
HoucKa WX MMPOTUBOPECUUN |
MOKCKa o HoMCKa i ¥ moucka
AOCTOBCPHBIX JIOCTOBEPHBIX J1OCTOBEpHbIX JIOCTOBEPHBIX
CYKIECHHH, CYKJICHUH, S CYKJICHUI,
BbIpa0baThIBaET BEIpa0aThIBaCT Bblpa6aTbll;aeT BbIpa0aThIBae
CTpaTETUIO CTpATeruio eTpaTero T CTpaTeruio
JE€VCTBUU ACUCTBHU - N JIEUCTBUI
NeHCTBUI

4. CTPYKTYPA ¥ COAEP)KAHUE JUCHUILIMHBI (MOLYJIS)

OOm1ast TPy0€MKOCTh JUCHMIUIMHBI B COOTBETCTBHM C YUEOHBIM IJIAHOM COCTaBIISET 2
3a4eTHbIC eAUHUIIBI (72 yaca).

TpynoeMKoCTh OTAETBHBIX BUIOB Y4eOHOI paboThl CTYJEHTOB OYHOU (hOpMBI 00yUEHHUS
npuBesieHa B Tabnuue 2.1.

Ta6auna 2.1. TpynoemkocTh 0TAeIbHBIX BUI0B YueOHOH padoTsl 1o opMaM 00yUeHust




Bun yueOHoM 1 BHey4eOHON pabOThI JUISL OYHOU TUTSE
(hopMbI 3a04HOMI
o0yueHus bopmbl
oOy4eHus
O0BeM QUCIUAIUIMHEI B 3a4€THBIX €IUHUIIAX 2 2
O0BeM OUCHUILUIMHLI B aKaJEMAYECKUX dacax 12 72
KoHnrakTHas paboTta oOy4aronuxcs ¢ nmpemnoaaBaTeseM (BCero), 37 95 7,25
B TOM 4HCIIe€ (4ac.): ’
- 3aHATHS JIEKLIMOHHOTO TUIIA, B TOM YHUCIIE: 2
18
- MPaKTUYECKasi MOATrOTOBKA (€CiId MPEAyCMOTPEHA)
- 3aHATHS CEMHUHAPCKOro THUMa (CEMUHApPhI, MPAKTUYECKUE, 18 4
J1a00paTOpPHBIE), B TOM YHUCIIC:
- MPaKTUYECKask MOATrOTOBKA (€CIIU MPEAyCMOTPEHA) -

- B X0JI€ TIOJITOTOBKH U 3aIIUTHI KypCOBON pabOThI
- KOHCyNbTalus (mpea3K3aMeHaluOHHAsT) 1 1
- IPOMEXKYTOYHASI aTTECTAIMS 110 AUCLUTIIIMHE 0,25 0,25
CamocrosiTenbHas paboTta o0ydaronuxcs (Jac.) 34,75 64,75
dopMa  MPOMEKYTOYHOM  aTTECTAlMd  OOYYarolIerocst | AK3aME€H — | SK3aMEH —
(3auet/sK3ameH), cemecTp (bl)

2 ceMecTp. | 2 ceMecTp.

ConepxaHue IUCIUIUTHHBI, CTPYKTYPHUPOBAaHHOE 1O TeMaM (pasjienaMm) ¢ yKa3aHUEM
OTBEJICHHOTO HAa HHUX KOJUYECTBA aKaJEeMHUYCCKUX YacOB W BHUJIOB YYECOHBIX 3aHATHH U
CaMOCTOSITEIIbHON pabOThI, 7151 KAKI0M (GopMbl OOYUEHHS TIPEICTaBICHO B Tabiuie 2.2.

Tabauna 2.2. CTpyKTypa M coepKaHue JMCHHILIMHBI (MOLYJI5)

01151 04UHOUL hopmbl 00yueHUs

KonrtaktHas paboTa, yac.

J I13 JIP

Paznen, rema
JMCIIUTUIHHEI B B
(Motyist) 1

T.Y. JIP

11

T.4.
11

w
g4 8w

kp/ | P

KII

gac.

®opmMma
TEKYIIEro
KOHTPOJIA
YCIIEBa€MOCTH,
dopma
MIPOMEXYTOTHO
1 arrecranuu
[no
cemecmpam]

HNtoro gacos

Cemectp 1.




KonrakTtHas pabora, gac. dopma
J1 113 JIP TCKYIICTO
a KOHTPOIJIA
Pasgen, Tema B CP § yCIICBAEMOCTH,
JUCLHUIIIUHBI B | B r. | KP/ qac,. o dopma
(Mozyns) T | o | T JP | v, | KII S | IPOMEXYTOYHO
TII1 TII1 I ~ W arrecraiuu
I [no
cemecmpam]
Tewma 1. OcHOBHBIC 2 4 8 Oruer o
MIOHSTHSI U 3aKOHBI nabopaTtopHoi
XUMHU pabote Nel,
Cnaua 3aganui
Ui
CaMOCTOSITETTLHO
U MOATOTOBKH
Tema 2. Ctpoenue 2 4 8 Otuer no
aToMa. nabopaTopHO
CoBpeMeHHbIE pabote No2,
MPEACTABICHUS O Cnayva 3amanuit
CTPOCHHH aToMa TUIs
CaMOCTOSATEIILHO
¥ MMOATOTOBKU
Tewma 3. 2 4 8 Otuer o
Ilepuonuueckuit nabopaTopHOI
3aKOH H pabote Ne3,
[Iepuonnueckas Craua 3agaHui
cucrtema. CBOMCTBa TUTS
3J1€-MEHTOB U UX CaMOCTOATENILHO
COCIUHCHUI M IIOJATOTOBKH,
Tema 4. OcHOBHBIE 2 4 8 Otyer no
KJIACChI nabopaTopHOi
HEOPraHUYECKUX pabote Ne4,
coeIUuHEHNH Craua 3aganui
TUIS
CaMOCTOSTEIILHO
¥ MMOATOTOBKH
Tewma 5. O0mue 2 4 8 Otuer o
CBOICTBa pacTBOPOB. nabopaTtopHoOi
Crioco6s1 pabote No5,
BBIPAXKCHUS Cnayva 3aganuit
KOHIEHTPAaLHI IS
CaMOCTOSATENILHO
¥ TIOATOTOBKH
Tema 6. Teopus 2 4 8 Oruer no
JIEKTPOJIUTUYECKON nabopaTopHOit
JUCCOIUAITTI pabote Neb,
Craya 3agaguil
TUIS
CaMOCTOSATEIILHO
U TTOATOTOBKH,




KonrakTtHas pabora, gac.

®dopma

J1 113 JIP TCKYIICTO
a KOHTPOIJIA
Pasnen, Tema B CP & | ycmesaemoctw,
, o
JUCIUIIIHHBL B | B r. | KP/ ac. o dopma
(Mozyns) T |1 3 | T JP | v, | KII S | IPOMEXYTOYHO
TII1 TII1 I ~ W arrecraiuu
I [no
cemecmpam]
Tema 7. OcHOBBI 2 2 4 8 Oruer o
XHUMH-YECKOM nabopaTopHOI
TEPMOJIMHAMHUKHI pabote Ne7,
Cnaua 3aganui
Ui
CaMOCTOSITETTLHO
U MOATOTOBKH
Tema 8. 2 2 4 8 Otuer no
Xumuuaeckas nabopaTopHOI
KHUHETHUKA U KaTaju3 pabote Ne§,
Cnaua 3aaHuit
TUIs
CaMOCTOSATEIILHO
¥ MMOATOTOBKU
Tema 9. OcHOBEBI 2 2 2,75 | 4,7 OTyer no
ANEKTPOXUMUU 5 nabopaTtopHoi
pabote Ne9,
Cnayva 3ananuit
IS
CaMOCTOATENILHO
¥ TIOATOTOBKH,
Kouncyabranun 1
Kourtpousb
NPOMEKYTOYHOM 0,25 IK3aMeH
arTecTalnu
HUTOTI'O 3a 18 18 34,75 | 72
ceMecTp:
0714 3a04HOU hopmbl 00yuenus
KonTakTHas padora, yac. ®opma
J I13 JIP TEKYyHero
8 KOHTPOJIA
Pasnen, Tema B CPp & | ycmesaemocTw,
, 1
TV CHUTLINHEI B || B r. | KP/ wac, o dopma
(Moy1is) I | o 3 | T JIP | u. | KII S | MPOMEKYTOYHO
TITT 1111 II =~ u arTrecralnu
1 [no
cemecmpam]
Cemectp 1.
Tema 1. OcHOBHEIE 0,2 7 7,2 OtueT o
TIOHSTHUS U 3aKOHBI nabopaTopHOUH
XUMHH pabote Nel,
Cnaua 3aganui




KonrakTtHas pabora, gac. dopma
J1 113 JIP TCKYIICTO
a KOHTPOIJIA
Pasgen, Tema B CP § yCIICBAEMOCTH,
JUCLHUIIIUHBI B | B r. | KP/ qac, o dopma
(Mozyns) T |1 3 | T JP | v, | KII S | IPOMEXYTOYHO
TII1 TII1 I ~ W arrecraiuu
I [no
cemecmpam]
Ui
CaMOCTOSITETILHO
U MOATOTOBKH
Tema 2. Ctpoenue 0,4 0,5 7 7,9 OTuyer no
aToma. 1abopaTopHOii
CoBpeMeHHbIE pabote No2,
MPEACTABICHUS O Cnayva 3amanuit
CTPOCHHH aToMa TUIs
CaMOCTOSATEIILHO
U MMOATOTOBKU
Tema 3. 0,2 0,5 7 7,7 OTyer no
Ilepuonuueckuit nabopaTopHOI
3aKOH H pabote Ne3,
Ilepuonuueckas Craua 3agaHui
cuctema. CBoiicTBa TUTSt
AJIEMEHTOB M UX CaMOCTOSITETTLHO
COCTUHCHUI U IIOATOTOBKH,
Tema 4. OcHOBHEIE 0,2 0,5 7 7,7 OtueT o
KJIaCChl nabopaTopHOi
HEOPraHUYECKUX pabote Ne4,
coeIMHEHNH Craua 3aganui
TUIS
CaMOCTOSATEIILHO
¥ MOATOTOBKH
Tema 5. O61ne 0,2 0,5 7 7,7 Oruer 110
CBOICTBa pacTBOPOB. nabopaTtopHoOit
Cnioco6s1 pabote No5,
BBIPKEHUS Cnauva 3ananuii
KOHIEHTPALINI s
CaMOCTOATENILHO
¥ TIOATOTOBKH
Tewma 6. Teopus 0,2 0,5 7 7,7 OtueT o
JIEKTPOJIUTUYECKON nabopaTopHOit
JUCCOITUAITTI pabote Neb,
Craya 3agaHuit
TUIS
CaMOCTOSTEIILHO
U TTOITOTOBKH,
Tema 7. OcHOBEBI 0,2 0,5 7 7,7 OTuer no
XUMHYECKON nabopaTtopHoi
TEPMOJUHAMUKHU pabote No7,
Craua 3agaHui
JUIs




KonrakTtHas pabora, gac. dopma
J1 113 JIP TCKYIICTO
a KOHTPOIJIA
Pasnen, Tema B CP & | ycmesaemoctw,
, o
JUCIUIIIHHBL B | B r. | KP/ ac. o dopma
(Mozyns) T |1 3 | T JP | v, | KII S | IPOMEXYTOYHO
TII1 TII1 I ~ W arrecraiuu
I [no
cemecmpam]
CaMOCTOSATEJILHO
U MOATOTOBKU
Tema 8. 0,2 0,5 7 7,7 OTyer no
Xumuyeckas nabopaTopHOI
KHHETHKA U KaTaan3 pabote Ne§,
Cnayva 3aganuit
JUIs
CaMOCTOSITETTLHO
U MOATOTOBKH
Tema 9. OcHOBEI 0,2 0,5 8,75 |94 OTuyer no
ANEKTPOXUMHUHU ) nabopaTopHO
pabote No9,
Cpnaua 3aaHuit
TUIs
CaMOCTOSATEIILHO
M TIOATOTOBKH,
KoHncyabTanuu 1
KonTtpoJasn
NMPOMeKYTOYHOM 0,25 JK3aMeH
arTecTalnuu
HUTOI'O 3a 2 4 64,75 | 72
ceMecTp:

Ipumeuanue: JI — nexkuus; 113 — npaktudeckoe 3anarue, cemuHap; JIP — nabopatopHas
pabota; KP — kypcoBas pabota; CP — camocrosrenbHas pabora.

Ta6auna 3. MaTpuna cooTHeceHHsl pa3fesoB, TeM Y4eOHOH JMCHUILNINHBI U (OPMHUPYeMBbIX

KOMIIeTeHITU I
p Kon OO01mee
asjgeln, TeMa
ACH, Kon-Bo KOMIIECTCHIINH KOJIMYECTBO

JTUCITUTUTUHBI H9acoB VK-1 KOMIIETEHITHH
Tema 1. OcHOBHBIE TTOHATHUS U 3aKOHBI XUMUU 8 + 1
Tewma 2. Ctpoenue atoma. COBpeMEHHBIE + 1
MPEACTABICHUS O CTPOCHUH aToMa 8
Tewma 3. [lepuoanueckuit 3aKoH u
[lepuonnueckas cucrema. CBoiicTBa 8 + 1
3JIEMEHTOB U UX COCIUHEHUN




Tema 4. OcHOBHBIE KJIACCHI HEOPIaHUUECKUX + 1
COETUHEHUN 8

Tema 5. OGmue CBOICTBA PaCTBOPOB. +

CriocoObl BbIpayKEHUSI KOHLIEHTPALUI 8 1
Tema 6. Teopus ANEKTPOIUTUYECKON + 1
U CCOLMALIUU 8

Tema 7. OCHOBBI XUMUYECKOW TEPMOAMHAMUKHI 8 + 1
Tema 8. Xumuueckass KHHETHKA U KaTalu3 8 + 1
Tema 9. OCHOBBI 3JEKTPOXUMUU 475 + 1

)
Hroro 72 + 1

Kpartkoe cogep:xanue Kaxk10i TeMbl JMCHMIIMHBI (MOYJIs1)

Tema 1. OcHOBHbIE€ TOHATHS U 3aKOHBI XUMHH

OCHOBHBIE XMMHUYECKHE MOHATUSA: aTOM, MOJIEKY/Ia, XUMUYECKUHA 3JI€MEHT, XMMHUYeCKast
peakiysi. ATOMHO—MOJIEKYJISIPHOE ydYeHHe, KaKk (yHIAaMEHT COBPEMEHHOW XUMHH. ATOMBI H
MOJICKYJIbI KaK JTUCKPCTHBIC YaCTUIIbI. OTHOCHUTENbHBIE AaTOMHBIE U MOJICKYJISIPHBIC MACChI. Moib.
3akoH ABorajpo. MomsipHas Macca U MOJIApHBIA 00bEM. OmpenerneHne MOJIEKYISIPHBIX Macc
BEIIIECTB B Ta3000pa3HOM COCTOSTHUU. ["'a30BbIe 3aKOHBI. DKBUBAJICHT. 3aKOH SKBUBAJIEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa. 3aKOH COXPAHEHUS MACChl BEIIECTB. 3aKOH COXPaHEHMsI SHEPIUU.

Tema 2. Ctpoenue atoma. CoBpeMeHHbIe NIPe/ICTABJIEHUS] 0 CTPOEHUM aTOMa

CoBpeMEHHBIE TIPEACTABIECHUS O CTPOEHUM aToMa. OKCHEPUMEHTAJIbHBIE OCHOBAHMS
YYEHHS O CTPOEHHH aToMOB. KoOpIyCKynspHO—BOJHOBOW Ayanu3M MHKpouacTul. Teopus
cTpoenust atoma Bojgoposa Hunbca bopa. AToMHBIE CIEKTPBI. DJIEMEHTHI BOJTHOBON MEXaHUKU
atoMoB. [Ipunuun HeonpenenenHoctu ['eitn3zenOepra. KBantoBsle uncia, pU3MUecKuii cMbICIT
KBaHTOBbIX uHceld. ATOMHble opOutanu. [IpuHLIMIBI 3amoiIHEHHsT ATOMHBIX OpOHUTanen
ANIEKTPOHAMHU. S—, p—, d—, f—opOuranu, Ux KOHPUrypaluu U SHEPreTUUECKUE XaPAKTEPUCTUKU.
[Topsimox 3amosiHeHust opOurtaneil snexkrpoHamu, npuHuun Ilaynu, npaBuna I'yHma u
KneukoBckoro. CTpoeHHe CIOKHBIX aTOMOB. DaKTOpbI, BIUSIOMINE HA SHEPTHUIO JIEKTPOHOB B
MHOT03JIEKTPOHHOM aToMe (3apsij fApa, [IaBHOE KBAHTOBOE YHUCIIO, d3PPEKThI IKPAHUPOBAHUS U
IIPOHUKHOBEHUS).

Tema 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema. CBoiicTBa 371€eMEHTOB M HX
COeIMHEeHU I

[Tepnonnueckuit 3akoH. [lepnonnueckas cucrema annementoB Jl. . MeHeneeBa B cBete
yu4eHus 0 cTpoeHuu atoma. [lepuonnyeckas cuctema u MopsIKOBbIi HoMep (MECTO) JIeMEHTa Kak
€ro BakKHeHnmas xapakrtepuctuka. [lepuoasl u rpynmnel. PacronoxkeHnrne METAIIIOB U HEMETAJLIOB
B MEPUOJMYECKOM CHUCTEME. OJIEKTPOHHBIE aHalord. KallHOCUMMETpHUYHBIE SJIEMEHTHI.
Ilepnonnueckoe N3MEHEHNE CBOMCTB XMMHYECKUX JJIEMEHTOB, COeAMHEHUN. Painycel aTOMOB 1
MOHOB. DQGeKTUBHBIN 3apsa aToMa. BropuuHas NepHOIUYHOCTh. DHEPrusi HOHU3ALUUU U
CPOACTBO K 3JIEKTPOHY. DJIEKTPOOTPULATENBHOCTh 3JIEMEHTOB. llepnonnyHOCTh M3MEHEHUs



CTEIIEHN OKHCJIEHUsS AJIEMEHTOB. PacrnpocTpaHeHHe XMMHYECKHX JJIEMEHTOB B 3€MHOM Kope.
XUMHUYECKUH COCTAaB OTACIBHBIX reochep. XuMUS HEMETAIUIOB: BOJIOPO/I, TaJIOTCHBI, XaTbKOTCHBI
(Boza, mepoKcH]l BOJOPOAA), SIEMEHTHI MOATPYIIIBI a30Ta, YIIEpoa U KpeMHHH. XUMUS s— U
p—MetaioB. lllenodnbie MeTAIIBL: MOTYYCHHE, CTPOCHUE, (PU3UKO—XUMUYCCKUE CBOWCTBA, MX
COCOMHEHUS. bepwinuid, MarHUil W IIEJIOYHO3EMEJIbHBIE METAJUIbL: ITOJIYyYEHHUE, CTPOCHHE,
(U3UKO—XUMUYECKUE CBONCTBA, JKECTKOCTh BOABI. DJIIEMEHTHI TPEThEU TPYIIIBI MIEPUOTNICCKOM
cuctembl. XuMmusi d—3IJIEMEHTOB: METAJIbl YETBEPTOM, MATOH, ImecToit u ceapmoii rpymnn [IC.
biiaropoansie rassl. Metanibl BOCBMO TPYIIIIHI.

Tema 4. OcHOBHBIE KJIACCHI HEOPraHNvIECCKUX coeTHHEeHHH

Knaccudukanus nHeopranudeckux coeauHeHui. OKCHIbI, KHCIOTHI, OCHOBaHHS, COJIH,
HOMEHKJIaTypa, CBOWCTBAa. XWMMHYECKHE CBOWCTBA. ['eHermueckas CBA3b. BoaoponaHsli
nokasarenb. OOMEHHbIE peakiuy B pacTBopax. [ uaponus conelt, pa3nmuuHble caydan THAPOIIN3a
coJIeH, CMELIEHUE TUAPOJIN3A.

Tema 5. O6mme cBoiicTBa pacTtBopoB. Cnioco0bl BhIpaskeHUs] KOHIeHTPauui

OcHOBHbIE TOHATHS: CHUCTeMa, Kilaccu(UKaUs CUCTEM, TEOPHH PACTBOPOB,
KJIAaCCHU(UKALMS BEIICCTB [0 PACTBOPUMOCTH, KIACCH(PHUKAIUS PACTBOPOB MO HACKHIIICHHOCTH.
Kpucrannuzanus, nepexkpucramumsanus. CrocoObl BBIPAKEHHS COJEPKaHUS PACTBOPEHHOTO
BEILIECTBA B PaCTBOPE.

Tema 6. Teopusi 3JIeKTPOJITUTHYECKOH TUCCONUATNH

OCHOBHBIE TOJIO)KEHUSI TEOPUHU 3JIEKTPOJIUTUYECKOM nuccouuanuu. OcoOeHHOCTH
pacTBOPOB 1EeKTPOIUTOB. Cinabble a1ekTpoauThl. KoHcTaHTa 1 cTeneHs quccounanuu. Kucnorsl,
OCHOBAHUA U COJIM B CBETE TEOPHUM IJICKTPOJUTUYECKON Iuccouuanuy. Pacuer KOHLEHTpauui
noHoB H+ n OH- B BOJHBIX pacTBOpax KUCIOT U OCHOBAHUU. TeopHsi CUIBHBIX 3JIEKTPOIUTOB.
AKTHBHOCTH HOHOB. MOHHAas cuia pacTtBopa.

Tema 7. OCHOBBI XUMH4YECKOH TEPMOAUHAMUKH

OHepreTuka W HaIpaBJIEHUE IIPOTEKAHUS XHMHUYECKUX IpPOLIECCOB. BHyTpeHHSsS U
SHTAJIBNNA SHEprus BemecTB. CTaHAapTHBIE yCIoBUs. DHTponus. DHeprus [ mooca. Hanpasienue
IOPOTEKaHHUs XUMHUYECKUX MporeccoB. Tepmoxumus. TennoBoil 3¢ ¢dekT XuMHUUECKUX peakuui
IOpU TOCTOSHHOM JaBJIEHMM W TPU TOCTOSHHOM oObeMme. Temyora oOpa3oBaHHs U TeJoTa
CrOpaHHMs BELECTBA. TepMOXUMHUYECKHE pacueThl. 3aKOH ['ecca u cienCcTBUs U3 HEro.

Tema 8. XuMnueckas KHHETHKA M KATAJIN3

CKOpOCTb peakliiy, BIUSHUE PA3IUYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKON peaKIuu.
[TpaBuiio Bant-I'odda. 'oMoreHHsIil 1 reTeporeHHbI KaTamus.

Tema 9. OCHOBBI JICKTPOXHMHHU

OKHCINTENBHO-BOCCTAHOBUTEbHBIE peakiuu. OKHUCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHHE,
BOCCTAHOBJIEHME. THUIIBI  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  MpoueccoB. (CocraBiieHne
YPaBHEHHMI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKUUi METOJaMH 3JIEKTPOHHOTo OanaHca |
NOJIypeakUui (MOHHO-2JIEKTPOHHBIA METOJ). BiusHue KUCIOTHOCTM cpeabl Ha HNPOTYKTHI
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM. DJEKTPOJIM3 PACIIaBOB U BOJHBIX PacTBOPOB
JIEKTPOIUTOB. 3akoHbl Dapases.



5. METOJWYECKHUE YKA3AHHUS MO MPEIOIABAHUIO
W OCBOEHWIO TUCHUILIAHBI (MOYJIA)

5.1. Yka3anus e npenojaBaresiedl M0 OPraHu3aluyd W NPOBeAEHHUI0 Y4eOHBIX
3aHATHH M0 JUCHUILINHE

Memoouueckue pekomenoayuu npu nposedeHuu a1eKyuil

Jlexuuu SBIAIOTCS OJTHUM M3 OCHOBHBIX METOJOB OOyuUeHHUs MO JUCUUIUIMHE. | 1aBHOU
3a/lauei KaXXJOoM JIeKLIUU SBISETCS PACKPBITUE CYIIHOCTH TEMbl M aHalu3 €€ OCHOBHBIX
noJio’keHu. PekoMeHiyeTcss Ha mepBoOil JEKIMH JOBECTU 10 BHUMAHUS CTYJIEHTOB CTPYKTYPY
JUCLHUIUIMHBI U €T0 pa3felibl, a B JaJIbHEHIIEM yKa3blBaTh HAuajo KaXao0ro paszaena (Moayss),
CyTh U €0 33J1a4H, a, 3aKOHYHUB U3JI0’KEHUE, TIOJJBOIUTH UTOT 10 STOMY pa3eny, YTOObI CBSI3aTh
€ro CO CJIEYIOIIHNM.

ConeprxaHue JEKIHUH ONpeIesseTCss HACTOSsIIeH padouelt mporpaMMOn JUCITUTIINHBL. J1J1s
3G(EeKTHBHOTO  TPOBEACHHS  JICKIIMOHHOTO  3aHATHS  PEKOMEHAYEeTCsl  COOI0IaTh
MOCIIEI0BATEILHOCTH €€ OCHOBHBIX JTaIOB:

1. bopMyTHpPOBKY TEMBI JICKIIHH;

2. yKa3aHHe OCHOBHBIX M3y4aeMbIX pa3/ieJIOB UM BOMPOCOB U MPEJIOJaraéMbIX 3aTpaT
BPEMEHU Ha UX U3JI0KECHHUE,

3. U3NOKeHUe BBOIHOM YacTH;

. I3JI0°KCHNE OCHOBHOM YaCTH JICKIIHY;

. KpaTKHE BBIBOJIBI IO KaXKJIOMY U3 BOIIPOCOB;

. 3aKJIIOYCHUE;

. PEKOMEHIAIIMHY JTUTEPATYPHBIX UCTOUHUKOB 110 U3JIara€MbIM BOTIPOCAM.

HavanpHblii 3Tan kax0ro JEKIUOHHOTO 3aHATHS — OTJIAllICHHE OCHOBHOM TEMBbI JICKIIUH C
KpaTKOW aHHOTallMel TpeayiaraeMbIX JUIsi HW3ydeHHs BompocoB. lIpemomaBarens moimkeH
COOOIIUTh O TPUMEPHOM IUIaHE MPOBEJACHHS JEKIUH U MPEINoIaraeMOM pacHpeeeHun
OromxeTa BpeMeHu. Ecnu odepenHoe 3aHITHE SBISETCS MPOJOJKEHUEM MPEIbIIYIICH JEKINH,
HEOOXOIUMO KpaTKo C(HOpPMYyIHUPOBATh MOMYyYEHHBIE paHEe pe3yNbTaThl, HEOOXOIUMBIC IS
MMOHUMAHUS U YCBOCHUS N3y4aeMBbIX BOIIPOCOB.

B BBOZHOI1 4acTH JOCTATOYHO KPATKO XapaKTEPU3yeTCs MECTO M 3HAUECHUE TAHHON TEMBbI
B Kypce, Jaercs 0030p BaXHEUIIUX MCTOYHUKOB U (OPMYIUPYIOTCS OCHOBHBIE BOMIPOCHI WIIU
3a/1a4yM, pelIeHue KOTOPhIX HEOOXOIAMMO MMl CO3[aHUSl CTPOWHOM CHUCTEMBbl 3HAHUN B JaHHOU
npeaAMETHOM obnacTtu. B 3TOM 4YacTu JeKIUM AEMOHCTPUPYIOTCS OCHOBHBIE TEAaroruvyecKue
METOJIbI, KOTOpbIe OYAYT HCIOJB30BAaTHCS MPU H3IOKEHHH MaTepuaia U yCTaHABIUBAETCS
KOHTAaKT C ayAUTOpHUEH.

OcHOBHasg 4YacTh JIEKIIMM HMMEET CBOEH II€JIbI0 PACKPBITUE COJEPKAHHUS OCHOBHBIX
BOIIPOCOB WJIM PA3JIEIIOB M OMpPEACNACTCS JIOTUUECKOW CTPYKTYypoH TaHa Jiekiuu. [Ipu sTom
WCTIONIB3YIOTCSL OCHOBHBIE TMEJAarOrMueckKue CHocOoObl H3JIOKEHHUS MaTepuaia: OIMHCcaHue-
XapaKTEepUCTUKA, MOBECTBOBaHHWE, OOBsicHeHHWEe U Jp. [IpemomaBarens OMKEH TaKKe YMEJO
UCTIONB30BaTh JA((EKTHBHBIE METOAUWYECKHE TPUEMbl H3JI0XKEHUS MaTepuaia — aHalu3,
000011eHNEe, THAYKIINIO, JSTYKIIHIO, TPOTHBOTIOCTABIICHUS, CPABHEHHS U T.J., 00ECTICUNBAIOINE
JIOCTaTOYHO BBICOKUH YPOBEHb KauecTBa y4eOHOTo mpoliecca.

B zakmrounTenpHONW YacTH JIEKIIMM TPOBOIAT 000OImIeHne Hanbonee BaXHBIX |
CYIIIECTBEHHBIX BOMPOCOB, JIEIAOTCS BBIBOJBI, (POPMYITUPYIOTCS 3a/1a4Ml AJII CaMOCTOSTEIbHON
paboThl ciymiatene W yKas3bIBaeTCs peKoMmeHayemas mauteparypa. OcTtaBiieecss Bpems
HCIIOJIB3YIOT /JIs OTBETOB Ha BOIPOCHI, 33/]JaBAEMbI€ CIIYIIATENSIMU, U JUIsI BO3MOKHOU JUCKYCCUU
0 COJIEP’)KaHHH JICKITUH.

Memoouueckue pekomenoauuu K co0epicanuio i1eKuyuu

Conepxanne  JIGKIIMOHHOTO ~ MaTepWalia  JOJDKHO  CTPOrO  COOTBETCTBOBATH
COJepKATEIbHON 4YacTH YTBEPXKIACHHOM pabouel ydeOHON mporpaMMmbl AUCHUILUIMHBL U
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COOTBCTCTBOBATH OCHOBHBIM JUAAKTUYCCKUM IIPUHIUIIAM, KOTOPLIC 00ecIeYnBaOT COOTBETCTBUE
U3JIaraéMoro MaTepHalla HayYHO-METOAMYECKMM OCHOBaM MEJarorn4ecKoil JesiTeIbHOCTH.
OCHOBHBIMH U3 HHMX SBISIOTCS HEJIOCTHOCTb, HAYYHOCTb, NOCTYIIHOCTb, CUCTCMATUYHOCTbL U
HAIJISTHOCTb.

LleocTHOCTB JIEKIUH 00ECTIEYNBACTCS CO3TaHUEM EIMHOM €€ CTPYKTYpbI, OCHOBAaHHOH Ha
B3aMMOCBSI3M 33/1a4 3aHATUS U COJACPXKaHHS MaTepualia, MPeAHA3HAYCHHOTO JUIs YCBOCHHS
CTYJIECHTaMH.

HayuyHocTp JeKIMH TpearoyiaracT COOTBETCTBHE MaTepualia OCHOBHBIM IIOJIOKCHUSIM
COBPEMEHHOM HayKku, a0CONIOTHOE IMpeodianaHne 00BEeKTHBHOTO (DakTopa M JOKa3aTeIbHOCTh
BBIJIBUTACMBIX TMOJOKeHHH. JIisi HaydHO OOOCHOBAaHHOW JICKIMM XapaKTEPHBI SICHOCTb,
JIOTUYHOCTh, apryMCHTUPOBAHHOCTDb, TOYHOCTb U CKATOCTh.

[TpyHIMI TOCTYIHOCTH JICKIUH HPEIIONAraet, 4To CoJIep)KaHue ydeOHOro martepuala
JOJDKHO OBITE IIOHATHBIM, a 00BEM DTOrO Marcepuaia NOCUJIIbHBIM JIA BCEX CTYACHTOB. 9T0
O3HAYAEeT, YTO CTEICHB CJIIOKHOCTH JICKIMOHHOTO MaTepHala J0JDKHA COOTBETCTBOBATH YPOBHIO
Pa3BUTHUA U UMEIOIEMYCS 3aacy 3HaHUM U IPEICTABICHUN CTYIEHTOB.

CHCTeMaTHYHOCTD JICKIMOHHOTO Marepuaja OMpEelsieTCs] B3aUMOCBS3bI0 H3y4aeMOro
mMarcpuajia ¢ paHeC MU3Yy4YCHHBLIM, IMOCTCICHHBIM IHOBBIICHUCM CJIIOKHOCTU pPaCCMATPHBACMBIX
BOIIPOCOB, B3aUMOCBSI3bI0 YacTel H3y4aeMoro Marepuaina, 0000IeHHeM H3YYCHHOTO MaTepuraa,
CTPOMHOCTBIO H3JIOKEHHs Marepualia IO COJCP)KaHHI0O W BHEIIHEH ¢Gopme ero momauw,
pyOpuKanueii Kypca, TeMbI, BOIIPOCa M €IUHOOOPa3ueM CTPYKTYPhI MOCTPOCHHS MaTepHaa.

HpI/IHHI/IH Harlis1iTHOCTHU COACPIKAHUS JICKIIUU Tpe6yeT HCIIOJIb30BAaHM: ITPHU YTCHUHN JICKIITUU
BU3YaJIbHBIX HOCUTENEH HMH(pOpPMALUMK B BUJAE IMPE3CHTALMH, MOCKOJIbKY OCHOBHOW MOTOK
uHpopManui B y4eOHOM  Mpolecce  BOCIPHUHUMAETCS  00y4aeMbIM  3PUTEIBHO.
JIeMOHCTpAIMOHHBI MaTepHall BO BCEX CIy4YasX JODKCH UIPaTh IMOJAYMHCHHYIO POJb M HE
MNOAMCHATL COACPIKAHUSA JICKIIUU. B Ka)K[IBII\/JI MOMCHT JICKIINH HCO6XOIII/IMO JACMOHCTPUPOBATH
TOJIBKO TOT HAIJISAHBIN MaTepuai, KOTOPbIA HILUTIOCTPUPYET U3JIaracMbIe MOJI0KCHHSI.

5.2. Yka3aHus 1Jis1 00y4arommXxcs M0 OCBOCHHUIO M CUMILIHHBI (MO1YJIIO)
Paboma nao xoncnekmom nexkyuu

PaboTy Haj KOHCIIEKTOM CIIelyeT HAaUMHATh C €ro JIOPAOOTKH, KEIATEITHHO B TOT XK€ JICHD,
MOKA MaTepHall elie JEerkKo BOCIPOU3BOAUM B maMsaTh (depe3 10 4acoB mociie JICKINH B TTaMSTH
octaetcst He 6omnee 30-40 % matepuaina). C menbro 10pabOTKH HEOOXOAMMO MTPOUYUTATH 3aIKCH,
BOCCTAaHOBUTH TEKCT B MaMSITH, a TAK)KE UCIIPABUTh ONUCKH, paciin(poBaTh HE IPUHATHIE paHee
COKpallCHUs, 3al0JHUTL IMPOIMYMICHHBIE MECTA, MMOHATh TCKCT, BHUKHYTbh B €ro CMBICII. }lanee
MMpoYnuTaTb Marcpuaia IIo peKOMCHI[yeMOﬁ JATEPATYpE, paspfuiasd B XOJAC UTCHUSA BO3HUKIINC
PaHEC 3aTPyAHCHUS, BOIIPOCHI, 4 TAKXKE AOIIOJHAA U HCIIPABJIAA CBOH 3aIlUCH. amnncu JOJI?KHBI
OBITH HarisiAHbIMHA, I 4€ro CJICAYCT IMPUMCHATH Pa3IMYHBIC CIIOCOOBI BLIHeHeHHﬁ. B Xoae
JOpAa0OTKH KOHCIIEKTa YTIIYOJSIOTCS, PACHIMPSIOTCS ¥ 3aKPEIUISIOTCS 3HAHWSA, a TaKke
JIOTIOTHSIETCS, UCTIPABIISIETCS. M COBEPILIEHCTBYETCS KOHCIIEKT.

IloAroTroBiaeHHBI KOHCHEKT M PpEKOMEHAyeMas JUTepaTypa HCIOJIB3YIOTCA IpHU
NOArOTOBKE K CEMUHApCKUM U IpakTU4YecKuM 3aHaTuaM. lloaroroBka cBoaurcs K
BHUMATEJIbHOMY INPOYTEHHIO y4eOHOro marepuaia, K BBIBOJY C KapaHJIAIIOM B pyKaxX BCex
YTIBEpXKICHUH U (OpMyJ, K pelIeHUI0 IMPUMEpPOB, 3a/la4, K OTBETaM Ha BOIpOCHL. [Ipumepsl,
3a/1a4M, BOIIPOCHI 10 TEME SIBIISAIOTCS CPEICTBOM CAMOKOHTPOJISL.

Paboma c pekomenooeannoi aumepamypoii

I[Ipu paboTe C OCHOBHOH H JOMOJHUTEIBHOH JUTEPATypoil  IEIeco00pa3HoO
NpUACPKUBATHCS TaKOM MocienoBareabHOCTH. CHauvana mpoyuTaTh BECh 3aJaHHBIM TEKCT B



ObicTpoM Temme. Llenb Takoro UTeHHS 3aKIII0YaeTCs B TOM, YTOOBI CO3/1aTh O0IIIee MPeICTaBICHUE
00 M3y4aeMoM MaTepuaiie, MOHATh OOUIMI CMBICI IPOYUTAHHOTO. 3aTeM HPOYUTATh BTOPHUYHO,
Oosiee MeIUIEHHO, YTOOBI B XO/I€ UTEHUS MOHITh M 3alIOMHHUTH CMBICI KaXJI0W (pas3bl, KAKIOTO
HOJIOXKEHHSI ¥ BOIIPOCA B LICJIOM.

YTeHHue NPHHOCUT TII0JIb3y M CTAHOBHUTCS IPOAYKTUBHBIM, KOTJa COIPOBOXKIACTCS
3aMUCSIMU. JTO MOXKET OBITh COCTaBJICHUE IUIAHA MPOYUTAHHOTO TEKCTA, TE3UCHl HJIHM BBIIUCKH,
KOHCIIEKTHPOBaHUE | JIp. BbIOOp BHa 3aIich 3aBHCUT OT XapakTepa W3y4aeMoro MarepHaia u
eseil padotel ¢ HUM. Eciin cozmepkanue Marepuaia HECIO0XKHOE, JIETKO yCBAaHBAaeMOE, MOXKHO
OIPaHUYHUTHCS COCTABICHUEM IUIaHa. Eciin Matepuan colepKUT HOBYIO U TPYJHO YCBanBaeMyIO
UH(POPMAILIUIO, IIETIECO00Pa3HO €r0 3aKOHCTIEKTHPOBATD.

B mpouecce u3ydeHus marepualla MCTOYHHMKA M COCTABIICHMS KOHCIIEKTA HYXKHO
00s3aTeIbHO IPUMEHATH Pa3JIMYHbIC BBIACIEHUS, [10/13ar0JIOBKH, CO3/1aBast OJIOUHYIO CTPYKTYPY
KOHCIIEKTa. DTO JIeJaeT KOHCIEKT JIETKO BOCIIPUHUMAEMbIM U yIOOHBIM /17151 paOOTBHI.

Iloozomoexa k 1adopamopuvim padbomam

[lonrotroBka Kk  7a0OpaTOPHBIM  3aHATHSM  TOpEINoONaraeT  MPeABAPUTEIbHYIO
CaMOCTOSITEIIbHYI0O pa0OTy CTYJACHTOB B COOTBETCTBUU C METOJUYECKUMH pa3pabOTKaMU I10
KaX/JI0M 3aIIAHUPOBAHHOU TEME.

JlaGoparopHble 3aHATHUS MO3BOJIAIOT WHTEIPUPOBAaTh TEOPETUYECKUE 3HAHUS U
(GbopMHUPOBATH IPAKTUUECKHE YMEHMSI U HABbIKU CTYAEHTOB B IIpoliecce Y4EOHOH 1eATeIbHOCTH.

CtpykTypa ¥ 1OCIEeI0BATEIbHOCTD 3aHATUI: HA NIEPBOM, BBOJHOM, 3aHATUHU MIPOBOJIUTCS
MHCTPYKTaXX OOy4aloLIMXCs 110 OXpaHe TpyJa, TeXHUKe 0e30MacHOCTU M IpaBUiIaM pabOThl B
7a0opaTOpUU MO MHCTPYKIUSAM YTBEP)KICHHOT0 oOpasiia ¢ (ukcanueil pe3yabTaToB B KypHaie
MHCTpyKTaxa. O0yuaroniyecs: Takke 3HaKOMATCS ¢ OCHOBHBIMM TPeOOBaHUSMHU IperoaaBaTess
[0 BBINOJHEHUIO y4eOHOIro IUIaHa, C TpapUKOM IPOXOXKJIEHUS J1abOpaTOPHBIX 3aHATHH, C
rpaguKkoM NPOXOXKAECHHUS KOHTPOJIbHBIX 3aJjaHUi, C OCHOBHBIMH (oOpMaM OTUYETHOCTH IO
BBINOJIHEHHBIM paboTaM U 3a/1aHUSIM.

JlabopaTopHbIie paOOThI BBHITIOIHSIIOTCS B COOTBETCTBUM C METOAMYECKUMHU YKA3aHUSMHU.
CtpykTypa 1a60paTOPHOTO 3aHSATHUS:

— OOBsIBICHHUE TEMBI, IIENIN U 337124 3aHATHS.

— IIpoBepka TeopeTHIEeCKON MOATOTOBKH CTYJCHTOB K JTJAOOPATOPHOMY 3aHSITHIO.

— Beimonuenue nabopatopHoi padoTEHI.

— IlonBenenue uToroB 3ausaTHs ((HOPMYIUPOBAHKE BHIBOJIOB).

— Odopmienue oTuera.

- 3aH_[I/ITa pa6OTLI npenoaaBaTeyiro JUCHUIIIINHBI.



Tadoauna 4. Conepxkanue caMOCTOATEIbHOM Pad0oThI 00y4aAKOIHUXCS

0 04HOUl hopmbl 0OyUeHus

OCHOBHBIE MTOHATHUS: CUCTEMA, KJIaCCU(UKAIUS CUCTEM,
TEOPUH  PACTBOPOB, KiaccH(HKanus BEMIECTB IO

Koxn-
Bonpocsl, BEIHOCUMBIE
BO ®dopmbl paboThI
Ha CaMOCTOATEIbHOE U3YUYCHHE
4acoB
Tema 1. OcCHOBHbIC TIOHATHSI M 3aKOHBI XUMHH. 4 Odopmienne ordyera 10
OTHOocHTENbHBIE ATOMHBIE W MOJIEKYJISIDHBIE MAaccChl. nabopatopHoil pabGote Nel,
Monb. 3akoH ABoraapo. MoiisipHass Macca U MOJISIPHBINA Cpaua 3aJaHuN 1A
00béM. OmpeneneHre MOJIEKYIAPHBIX MacC BELIECTB B CaMOCTOSITEIIbHOM
ra3000pa3HOM COCTOSIHUM. ['a30Bble 3aKOHBI. DKBUBAJICHT. HOJTOTOBKU
3aKOH 3KBUBAJICHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa. 3aKOH
COXPAHEHHUS MacChl BEIIECTB. 3aKOH COXPAHEHUS YJHEPTUH.
Tema 2. Crpoenne  atoma.  CoBpeMEHHbIE 4 Odopmnenne ordyera 10
IIPEJICTABICHMS O CTPOCHUH aToMa naboparopHoii pabore Ne2,
Cnaua 3aaHui JUIs
ATOMHO-MOJIEKYJISIPHOE ~ Y4€HHE, KaK (yHAAMEHT .
. CaMOCTOSITENIbHOM
COBPEMEHHOM XUMHM. ATOMBI M MOJEKYJbl Kak
IOJATOTOBKU
JUCKpeTHbIE 4yacTULbl. COBpEMEHHBIE NPEICTABICHUS O
CTPOCHMM aTOMa. OKCIIEPUMEHTAJIBHBIE  OCHOBAHHUSA
y4€HUS O CTPOEHUM aTOMOB. ATOMHBIE CIIEKTpBI.
@DakToppl, BIHAIIIAE HA DJHEPruI0 JJICKTPOHOB B
MHOTOJIGKTPOHHOM ~ aToMe  (3apsj  sapa, IJIaBHOE
KBaHTOBOE  YHUCIIO, J(PQPEKTHl  JSKPAaHUPOBAHHUS U
IIPOHUKHOBEHHUS).
Tema 3. Ilepumommueckuii 3akoH u Ilepmonnueckas 4 Odopmiienne ortdera 1O
cucrema. CBONCTBA 3JIEMEHTOB U UX COEAMHEHUN nabopaTtopHoil pabGote Ne3,
. Cnaua 3alaHui JUISI
PacripocTpaHeHne XMMHYECKHX 3JEMEHTOB B 3€MHOMU .
. CaMOCTOSITEIIbHOM
Kope. XUMHYECKHI cOCTaB OTIENbHBIX reochep. Xumus
MOJIFOTOBKU
HEMETAJIJIOB: BOJIOPO/, FAJIOT€HBI, XaJIbKOT€HbI, 3JIEMEHTHI
MOATPYIIBI a30Ta, Yriaepod W KpeMHHU. XuMuUsi S— H
p—MetaimoB.  lllesoyHble  MeTauibl:  MOJY4YEHHE,
CTpOEHHE, (U3UKO—XUMUYECKUE CBOMCTBA, ux
COEMHEHUS. DJIEMEHThI TPEThEeH IPyIIIbl EPUOUIECKON
cucTeMbl. XuMHS O—3JIEMEHTOB: MeETaUlbl YETBEPTOH,
nAToM, mecroit u cenpmoit rpynm I1C. braroponnbie rassl.
Merasuibsl BOCBMOH TPYIIIIBL.
Tema 4. OcHOBHBIE KJIAacChl  HEOPraHMYECKHX 4 Odopmiienne ortdera 1O
COETMHEHU N nabopaTtopHoil pabGote Ne4,
Cnaua 3aaHui JUIS
Oxcupl, KUCIOThI, OCHOBaHUS, COJHM, HOMEHKIATYpa, .
. . R CaMOCTOSITENTbHOM
CBOMCTBA. YpaBHEHUS! XUMHUECKUX peakiuil. Pacuérel mo
. MOJTOTOBKU
YPaBHEHUSIM PEAKIHIL.
Tema 5. OOmme cBoiictBa pacTtBopoB. CrocoOsl 4 | OdpopmieHue oTyeTra 10
BBIPAKEHUS KOHIIEHTpAIUii nabopaTtopHoil pabGote NeS,
Cnaua 3aaHui JUIs




pacTBOPUMOCTH,  KJacCH(UKAIMsl ~ PAacTBOPOB IO CaMOCTOSITENIbHOM
HacelleHHocTy. Kpucrannuzanuys, nepekpucTauim3anusl. MOATOTOBKHU
OcoOeHHOCTH ~ PacTBOPOB  AJIEKTPOJIMTOB.  Pacuer
KoHleHTpauud noHoB H+ u OH- B BOJIHBIX pacTBOpax
KHCIIOT U OCHOBaHUM.
Tema 6. Teopus ANEKTPOIIUTUYECKON TUCCOLUALIUN 4 Odopmnenne otyeta 1O
. nabopaTopHoii pabote Ne6,
Mexanuzm ANEKTPOJINTUUECKON JUCCOLIMAIIIHI .
Cnaua 3aaHui TUIS
MOJIAPHBIX BellecTB. BemiecTBa 3JI€KTPOIUTHI U HE .
CaMOCTOSITENIbHOM
951eKTpOUThL. CHIIbHBIE U c1a0ble 3JeKTPOIUThl. CTeneHb HOATOTOBKH
mucconuanuu. KoHncranra pucconuanuu. [Ipoussenenue
PacTBOPUMOCTH.
Tema 7. OCHOBBI XUMHUYECKON TEPMOIUHAMUKHI 4 Odopmienune ordyera 10
nabopaTopHoii pabore Ne7,
DHepreTuka U HallpaBJICHUE MPOTEKAHUS XUMHUYECKHX .
Cnaua 3aaHui TUIS
nporieccoB. CTangapTHbIC yCiaoBHs. Termiora 00pazoBaHus .
CaMOCTOSITENTbHOM
U TEIJIOTa CrOpaHMsl BELIECTBA. [epMOXUMHYECKHE
HOJIFOTOBKU
pacueTsl.
Tema 8. Xumuueckass KHHETUKA U KaTalu3 4 Odopmnenne otyeta 1O
nabopaTopHoit pabote Ne§,
CKOpOCTh peakiuy, BIUSHUE PA3TUYHBIX (DAKTOPOB Ha
CKOpOCTh xumudeckor peakmnuu. [IpaBmwmo Bant-I'odda. Cnaua 3amanuii 1yist
['oMoreHHbIi U TeTepOreHHbINA KaTaaus. CaMOCTOSITENIbHOM
MOJITOTOBKU
Tema 9. OCHOBBI 2JIEKTPOXUMUHU 2,75 | Odbopmnenne oTdeTa IO
nabopatopHoil pabGote Ne9,
I'anpBannyeckue AJIEMEHTHI. Hanpasnenue .
. Cnaua 3aaHui TUIS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX peaxiuii. .
CaMOCTOSITEIIbHOM
OneKTponu3. 3aKOHBI AIEKTPOIIN3A.
MOJITOTOBKU
07151 3a04HOU hopmbl 0OYUeHUA
Koz-
Bonpocsl, BEIHOCUMBIE
BO ®opmbl paboThI
Ha CaMOCTOSATEIbHOE N3YUECHHE
4acoB
Tema 1. OcHOBHbIE TOHATHA M 3aKOHBl XHMHHU. 7 Odopmiienne ortdera 1O
OTHOCUTENbHBIE AaTOMHBIE M MOJEKYJISPHBIE MAaCCHI. nabopatopHoil pabote Nel,
Momnb. 3akoH ABoraapo. MonsipHas Macca U MOJISIPHBIN Cnaua 3aJaHul s
00béM. OmpeneneHre MOJEKYISIPHBIX MacC BELIECTB B CaMOCTOSITEIIbHOM
ra3o00pa3HOM COCTOSIHUH. ['a30BbIe 3aKOHBI. DKBUBAJICHT. MOATOTOBKH
3aKOH 3KBUBAJICHTOB. 3aKOH IIOCTOSTHCTBA COCTaBa. 3aKOH
COXPAaHEHHUS MacChl BEIIECTB. 3aKOH COXPaHEHUS DHEPTUHU.
Tema 2. Ctpoenne  aroma. CoBpeMeHHbIE 7 Odopmnenne ordyera 10
MIPEACTABIICHUS O CTPOCHUHU aTOMa naboparopHoii pabore Ne2,
Cnaua 3a/1aHUI JUTS
ATOMHO-MONIEKYJISIpHOE ~ y4eHHe, Kak (yHIaMeHT .
. CaMOCTOSITENTbHOM
COBPEMEHHOM XHUMHMH. ATOMBI M MOJIEKYJBI Kak
NOJTOTOBKU
JUCKpETHbIE 4yacTULbl. COBpEMEHHBIE NPEJCTABIECHUS O
CTPOEHMM aTOMa. OKCIIEPUMEHTAIBHBIE  OCHOBAHUSA




YYEHHSI O CTPOCHHHU aTOMOB. ATOMHBIE CIIEKTpBHI.
@akTopbl, BIUAIONIME HA DSHEPrUI0 DJIEKTPOHOB B
MHOTOJIGKTPOHHOM ~ aToMe (3apsn  siapa, TJaBHOE
KBaHTOBOE  YHUCIIO, JPQPEKTHl  JSKpAaHUPOBAHUA U
MIPOHUKHOBEHUS ).

Tema 3. Ilepuonuueckuii 3akoH u Ilepumoanueckas
cucreMma. CBOMCTBA DJIEMEHTOB U UX COSTUHEHUN

PacnpocTpanenue XMMHUYECKUX 3JIEMEHTOB B 3E€MHOU
Kope. XUMHYECKUH COCTaB OTAEIBHBIX Treochep. Xumus
HEMETAJUIOB: BOAOPOJ, FAJIOI€HBI, XaJIbKOI'€HbI, JJIEMEHTBI
MOATrPYIIIBI a30Ta, YIJIE€pOA U KPEMHUWA. XHUMHUS S— H
p—meraiuioB.  Illenoynele  MeTayuibl:  IOJYy4YEHHE,
CTPOEHHE, ($U3NKO—XUMHUYECKHE CBONCTBA, ux
COEUHEHUS. DIEMEHThI TPEThEN IPyIIIbl IEPUOUUECKON
cucTteMbl. XuMHS O—3JIEMEHTOB: MeETaUlbl YETBEPTOH,
AToM, mectoi u cenpmoit rpynn 11C. bnaroponsslie rassi.
Merasuisl BOCBMOH TPYIIIIBL.

Odopmnenne otyeta 1O
nabopaTopHoii pabote Ne3,
Cpaua 3aJaHuN 1A
CaMOCTOSITENIbHOM
MOJITOTOBKU

Tema 4. OcHOBHbIE KJIAacChl HEOPraHMYECKHUX
COETUHEHUN

Oxkcupl, KAUCIOTHI, OCHOBAHMSI, COJIM, HOMEHKIJIATYpa,
CBOMCTBA. YpaBHEHUS] XUMUYECKUX peakuuii. PacuéTsl mo
YPaBHEHUSM PEAKLIHI.

Odopmienune ordyera 10
nabopaTopHoit pabote Ned,
Cnaua 3aIaHuI TUTSt
CaMOCTOATEIIbHOMN
MOJITOTOBKU

Tema 5. OOmwue cBoiictBa pacTtBopoB. CrocoOb!
BBIPQ)KEHUS KOHLIEHTPAIHi

OCHOBHBIE MTOHATHUS: CUCTEMA, KJIaCCU(UKAIUS CUCTEM,
TEOPUM  PACTBOPOB, KJacCU(UKAIUS  BELIECTB IO
pacTBOPUMOCTH,  KJacCU(UKAIMs ~ PacTBOPOB IO
HaceleHHocTH. Kpucrannuzanus, nepekpucTauin3anmsl.
OcoOeHHOCTH ~ pacTBOPOB  AJIEKTPOIMTOB.  Pacuer
koHUeHTpauui noHoB H+ n OH- B BoaHbIX pacTBOpax
KHMCJIOT 1 OCHOBaHHM.

Odopmnenne ordyera 10
nabopaTopHoit pabote Ne5,
Cnaua 3aIaHuI TUTSt
CaMOCTOATEIIbHOMN
MOJITOTOBKU

Tewma 6. Teopus INEKTPOIUTUYECKON TUCCOLUALIUN

MexaHu3m JIEKTPOTUTUIECKOM JIUCCOIIMAITUT
MOJISIPHBIX ~ BEIIECTB. BeliecTBa 3JCKTPOIUTHI MU HE
1eKTpoIuThl. CHUIIbHBIC U C1a0bIe 3JeKTPOIuThl. CTEreHb
mucconnanui. KoHcranta nuccormanuu. [IpousBeneHue
PacTBOPUMOCTH.

Odopmnenne ordyera 10
nabopaTopHoit pabote Neb,
Cpnada 3aJaHui 1A
CaMOCTOATEIIbHOMN
MOJITOTOBKU

Tema 7. OCHOBBI XUMHUYECKOW TEPMOAMHAMUKHI

DHepreTuka U HaIpaBJICHUE MPOTEKAHUS XUMHUYECKHUX
nporieccoB. CTanaapTHbIe ycrnoBus. Temnora o0pa3oBaHus
W TEeIoTa CropaHus BellecTBa. TepMOXUMHUYECKUE
pacueTsl.

Odopmnenne ordyera 10
nabopaTopHoit pabore Ne7,
Cpnada 3aJaHui 1A
CaMOCTOATEIIbHOMN
MOJITOTOBKU




Tema 8. XuMuueckass KHHETUKA U KaTalu3 7 Odopmiienne oTtdera 1O
nabopaTopHoi pabote Ne8,
CKOpOCTb peakiuy, BIUSHUE PA3TUYHBIX (DaKTOPOB Ha
CKOpoCTh xuMuueckor peakiuu. IIpasuino Bant-I'odda. Cnada 3aganuii ass
['oMOreHHBIN U reTepOreHHbIN KaTaluus. CaMOCTOATEJIbHON
HOJrOTOBKH
Tema 9. OCHOBBI 2JIEKTPOXUMUU 8,75 | Odopmiienne oTdera 1O
naboparopHoit padore Ne9,
l'anpBaHMYeCKHE AJIEMEHTHI. Hanpasnenune .
. Cnaua 3aJaHuHi IS
OKHUCJINTEIbHO-BOCCTAHOBUTEJIbHBIX peaxuii. .
CaMOCTOSITENIbHOM
DneKTposin3. 3aKOHBI AIEKTPOIU3A.
MOJITOTOBKU

5.3. Buabl u (opMbl NHCbMEHHBIX PadoT, NMPeAYCMOTPEHHBIX IPH OCBOCHUM
AUCHUILINHBI, BBINOJIHAeMbIe 00y4YalIUMHUCH CAMOCTOATEIbHO:

B kadecTBe MUCHbMEHHBIX PalOT MpeaiaracTcs 3aaHusl Mo TeMaM JUIsi CaMOCTOSITEIbHON
MOJITOTOBKH ¥ 0POPMIICHHE OTUYETA MPOJICIIAHHBIX J1a00paTOPHBIX PadoT.

Memoouueckue yKazanua no 0hpopmaeHuro 6bInOaHEeHHbIX
3a0aHUIl 0114 CAMOCMOAMENbHOU NOOZOMOBKU

1. CTyzeHT BBINOJIHSET CBOM BapUaHT 331aHuUs U1 CAMOCTOATENbHOM MOATOTOBKHU COTJIACHO
TeM€ B IUCbMEHHOM BHJI€ B OTJEIbHOM TOHKOW TETpagyd WJIM B IE€YaTHOM BuAe. TekcT
BBIITOJIHEHHOT'O 33/1aHUsl B II€YaTHOM BHUJAE HEOOX0IMMO HaOupaTh Ha KommbloTepe. Pazmep
aeBoro nojst 30 MM, paBoro - 15-20 mm, BepxHero — 20 mm, Hmwkaero — 20 mm. [Ipudt — Times
New Roman, pasmep — 14, mexcTpounslii uHTepBan — 1,5. ®@pas3sl, HAUMHAIOLMECS C HOBOU
CTPOKH, TI€YaTAIOTCs C ab3aI[HBIM OTCTYIOM OT Havaiyia cTpoku (1,25 cm).

2. 3agaHus, BBHIIOJIHEHHBIE HEOPEXKHO, Hepa300punBO, 6e3 coOMoAeHNs TpeOOBaHHM MO
O0(QOpMIICHHIO BO3BpalllaeTCsi CTYIEHTYy O€3 NpOBEpKHM C YyKa3aHHMEM NpPUYMH BO3BpaTa Ha
TUTYJIBHOM JIUCTE.

3. Cnava BBIIIOJIHEHHOTO 33/1aHUsI MOXKET MPOBOJUTCS HA BBIACIEHHOM OJHOM 3aHSTHU B
paMKax 4yacoB Y4eOHOW AMCHUIUIMHBI, JUOO MO JIOTOBOPEHHOCTH ¢ mpenozaBareneM. Craua
BBIMIOJTHEHHOT'O 3a/laHUsl CTYAEHTOM IpelyCMaTpUBaeT OOBSICHEHMs MPOJEIAHHOIO 3aJaHus U
OTBETHl Ha BONPOCH! onmoHeHTa. OOIIas OlleHKa BBICTABIISETCS C YYETOM OLIEHOK 3a padoTy,
YMEHHE BECTU JUCKYCCHIO U OTBETHI HA BOIIPOCHI.

4. Tlpu oueHuBaHMM pPAOOTHI OYAYT YUMTHIBATHCSA CIEAYIOIIME MYHKTHI: 3HAHUE H
NOHMMAaHHUE NPOOJEMBbl; YMEHHME CHUCTEMAaTHU3HpOBaThb W aHAJIW3UPOBATh MaTepuaj, 4YETKO U
000CHOBaHHO (HOPMYJIHPOBATH BBIBOJIBI; CAMOCTOSTENIHOCTh, CHOCOOHOCTh K OIPEEICHUI0
CcOOCTBEHHOM MO3MLMHU O MpobiieMe U K MPaKTUYECKOM ajanTaluu MaTepuaia; akKypaTHOCTb
oopmieHus.

Memoouueckue ykazanua no HARUCAHUIO OMYEma no 1ad6opamopHoil pabome

1. Ilenp u 3a1a4 UCCIIEIOBAHUS.

2. KpaTkoe onucanue skcriepuMeHTa: Crioco0bl, METOIbl, METOJJUKH UCCIIEIOBAHUS U
TEOPETUUECKUE TI0JIOKECHUS.

3. 3aKOHBI, IOJIO)KEHM S, MATEMAaTUYECKHM annapar, ypaBHEHHs peakuuil. Pe3ynbrarsl

UCCIIEIOBAaHUST M pacyeThl (ypaBHEHHs JOJKHBI OBbITh IpHBEIEHB B OOIIEM BUAE U C
MOJICTABJICHHBIMU JTaHHBIMU). Pe3ynbTaThl MCCleq0BaHUS U pacyeTOB JOJKHBI ObITH CBEACHBI B
COOTBETCTBYIOILIME TabnuIbl. CTaTucTHyeckas 0opaboTKa JaHHBIX.

4. ['padmyeckas 0O6pabOTKa SKCHEPUMEHTAIbHBIX JAHHBIX (MPU HEOOXOIUMOCTH):
rpaduKy U CXEMBI JIOJDKHBI BBITIOJIHATHCS TOJILKO Ha MUJUIMMETpoBOM Oymare. Ha ock opaunar



HAHOCHUTCA (YHKILMS, HA OCh aOCIMCC — apryMeHT C yKa3aHHeM eAuHMI u3MmepeHus. Ha ocsx
HAaHOCHUTCA IIKajla COIJacHO BblOpaHHOMY MacwTalOy. EnmHunmsl macmraba JODKHBI OBITh
BbIOpaHbl B  COOTBETCTBUM TOYHOCTH OTCUe€Ta IpH 3KcnepumeHre. Koopaunatsl
9KCHEPUMEHTAJIbHON TOYKHM HAHOCATCS TOJBKO HA IUIOCKOCTM M OTMedaroTcss Toukol. Ilo
AKCIEPUMEHTAJIbHBIM TOYKAaM IIPOBOAMUTCA YCpPEAHsIONas KpuBas. BplmaBiive TOYKH HE
UCIIOJIB3YIOTCS, HO MOKa3biBatoTca. Ha nucre, re BbIONHEH Ipa@uK, AOJKHBI OBITh yKa3aHb
HanMeHoBaHue rpaduka (moa rpaduKoM), YCIOBHS, CHOCKU. DKCIEPUMEHTAIbHbIC JaHHBIC IS
HOCTPOCHMS I'PaAyHpOBOYHOI0 rpaduka 00padaThIBAIOTCS 110 METOly HAUMEHBIINX KBaJpaTOB.

S. AHanIu3 3KCIEPUMEHTAIBHO TIOJYyYEHHBIX 3aBUCUMOCTEH.

6. BriBOIEIL

Pabora cuMTaeTcs BBINOJIHEHHOM, €CIM HPUBEAECHBI BCE HEOOXOOUMBIC pacueTsl,

MOCTPOCHBI M3y4YaeMble 3aBUCHMOCTH, HPUBEJIEHBI BCE CTPYKTYpHbIE (DOPMYIIBI H3ydaeMbIX
BEIIECTB U 00pa3yeMbIX COSAMHEHHM, CAeaHbl COOTBETCTBYIOIINE BHIBOIBI.

6. OBPA3OBATEJIBHBIE U THO®POPMAIIMOHHBIE TEXHOJOT' U

B cootBerctBum ¢ tTpedoBanusimu ®I'OC BO no HanpaBieHUIO MOATOTOBKHU pealnu3aius
KOMIIETEHTHOCTHOTO MOJIX0/1a TIPEyCMAaTPUBACT MCIIOJIb30BAaHUE B YUCOHOM MPOIIECCE aKTUBHBIX
Y MHTEPAKTUBHBIX ()OPM MPOBEICHHS 3aHATUH. (KOMITBIOTEPHBIX CUMYJISIIAN U TIp.) B COYCTAHUU
C BHEayIUTOPHOH paboTON ¢ 1enblo (OPMHUPOBAHUS U Pa3BUTHS TPEOYEMBIX KOMIICTCHIIUN
oOyyaromuxcs. BO3MOXXHO TpHUMEHEHHE JJCKTPOHHOrO OOY4YCHHsS M JIMCTAHIIMOHHBIX
00pa3zoBaTeNbHBIX TEXHOJIOTHH.

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

WuTepakTUBHBIC JTEKIUH, pa300p KOHKPETHBIX CUTYaIlM, IEpCOHANIbHAS U KOJIJICKTUBHAS
BHeayuTOpHasi paboTa B MaibIX TPYIIax, «PaBHBIM 00y4aeT paBHOTO». Y4eOHbIE 3aHATHUS IO
JTUCIHUTIIINHE MOTYT TPOBOJUTHCS C NMPUMEHEHHEM HH(GOPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHBIX
ceTel mpu onocpeoBaHHOM (Ha PACCTOSIHUM ) UHTEPAKTHBHOM B3aWMOJICHCTBUN O0YUAIOIINXCS U
npenoaasarens B pexumax off-line B popmax: nexumii-npe3eHTaiuii, codece1oBaHus B pEKUME
yart, popyma, yara.

Ta6auna S. O0pa3oBaTelbHbIe TEXHOJIOTHHM, MCIOJb3yeMble NPH PeaJn3aliu y4eOHBbIX
3aHATHH

Pazpnen, Tema dopma yueOHOro 3aHATHS
JUCLIUIUTUHBI Jlexuus IIpakTueckoe JlaGopatopHas
3aHATHE, CEMUHAP paborta

Tema 1. OcHOBHbBIE TOHATUS U O630pHas nexyus He Jlabopamophas
3aKOHBI XUMUU npeoyCmMompeHo paboma Nl
Tema 2. CTpoenue aToma. Jlexyus ¢ onopHvim He Jlabopamopnas
CoBpeMeHHbIE NPECTABICHUSL | KOHCNEKMUPOBAHUeM | npeoyCMOmpeHo paboma N2
0 CTPOEHUHU aTOMa
Tema 3. [lepuoanueckuit Jlexyus ¢ onopnvim He Jlabopamopnas
3aKkoH U [leprognueckas KOHCNEKMUPOBAHUEM | NpeodycCMOmpeHo paboma Ne3




cucreMa. CBOMCTBA 3JIEMEHTOB

U UX COCTUHEHUN

Tema 4. OCHOBHBIE KJ1aCChl Hngpopmayuonnasn He Jlabopamopras
HEOPraHUYECKUX COCAMHEHUIN JIeKYUst npeodycmompeHo paboma Ned
Tema 5. O0mue cBoiicTBa Hngpopmayuonnasn He Jlabopamophas
pactBopoB. CiocoOb1 JIeKYusl npeoycCmMompeHo paboma Ne5
BBIPAXCHHS KOHIICHTPAIHii

Tema 6. Teopust HUnghopmayuonnas He Jlabopamopnas
AJIEKTPOJUTHUYECKON JleKyus npeoycmMompeHo paboma Neb
JIUCCOIMAIIIN

Tema 7. OCHOBBI XUMHUYECKOU Jlexyus - He Jlabopamophas
TEPMOJIMHAMUKU npe3enmayusl npeodycmompeHo paboma Ne7
Tema 8. Xumunueckas Jlexyus - He Jlabopamopras
KHHETHKA U KaTau3 npe3eHmayusi npeoyCMompeHo paboma Ne8
Tema 9. OcHOBBI Jlexyus - He Jlabopamophas
IIEKTPOXUMHUU npezenmayusl npeodycmMompeHo paboma Ne9

Y4eOHble 3aHATUS 10 JUCIUIUIMHE MOTYT TaKXe IMPOBOJUTHCS C MPUMEHEHHUEM
MH(OPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX CETe MpH OMNOCPEIOBAaHHOM (Ha pPaCCTOSHUM)
WHTEPAKTHBHOM B3aWMOJICUCTBHU OOYYAIOIIUXCS M MpEroaaBaTesst B pexumax on-line u (uwin)
off-line B hopmax Buaeonekuii, BuICOKOHDEpEHIMH, cCOOeceI0BaHus B pexkuMme Gopyma, Jata,
BBITIOJIHCHHS BUPTYAJIbHBIX MPAKTHUECKUX U (MJIH) TaOOPAaTOPHBIX palboT H JIp.

6.2. UndopmanmoHHble TEXHOJOTHHI

[Ipu peanuzanuu pazTUYHBIX BHJIOB y4yeOHOW U BHEYy4eOHOW pPabOTHI MCHOIB3YIOTCS
BO3MOKHOCTH MHTEpHETa B y4eOHOM MpOIIEcCce U CIIeAYIoNTe HHHOPMAITMOHHBIE TEXHOJIOTHH:

— HCMOJb30BaHUE BO3MOYKHOCTEH HHTEpHETa B y4eOHOM IIpolecce (HMCHOIb30BaHUE
caifta mpenogaBarens (pacchbulka 3aJlaHUM, MPEJOCTABICHUE BBIMOJIHEHHBIX padOT, OTBETHI Ha
BOIPOCHI, 03HAKOMJIEHHE 00YYaIOIUXCsl C OLIEHKaMH U T. 11.));

— HCMOJb30BAHUE 3JIEKTPOHHBIX YUYEOHHKOB M DPA3JIMYHBIX CAaHTOB KaK HCTOYHUKOB
uH(pOopMaLnu;

— HCMOJb30BAaHUE BO3MOXKHOCTEH 3JIEKTPOHHOW MOYTHI MperojaBaTens (pacchlika
3aJJaHUi, IPeOCTaBIEHHE BBIMOJIHEHHBIX pa0bOT, OTBETHI Ha BONPOCHI, 03HAKOMJICHHE YUYaIllUXCsI
C OIICHKaMH U T.1.);

— HCMOJb30BaHUE CPEACTB MpEACTaBIECHUS YyueOHOH uHPOpManuu (JIEKTPOHHBIX
y4eOHBIX MOCOOMH M MPAaKTUKYMOB, MPUMEHEHHE HOBBIX TE€XHOJIOTHH I MPOBEICHUS OYHBIX
(TpaAMLIMOHHBIX ) JEKIUH U CEMUHAPOB C UCIOJIb30BaHUEM MPE3CHTALUH U T. 11.);

— UCMOJb30BaHUE BUPTyalbHOW oOydaromei cpeasl (LMS Moodle «DnexkrponHoe
oOpa3oBaHue»).

6.3. [IporpammHoe obecrieyeHne, cOBpeMeHHbIe MPo(eccHoHAIbHbIE 0a3bl TaHHBIX
U MH(OPMAIMOHHBbIE CIIPABOYHbIEC CHCTEMbI

[Ipu peanuzanuu pazaUMYHBIX BHJIOB YyueOHOM pabOTHl MO JIUCHMIIMHE MOTYT
UCIIOJIb30BaThCs IJIEKTPOHHOE 00yUeHHE U IUCTAHIIMOHHBIE 00Pa30BaTeIbHbIE TEXHOJIOTHH.

6.3.1. [IporpammHoe o0ecnieueHne



HaumeHnoBaHue nporpaMMHOro obecreueHust Hasnauenue

Adobe Reader [Iporpamma 15t mpocMoTpa
AIICKTPOHHBIX JOKYMEHTOB
[Tnardopma mucranimontoro ooyueruss LMS Moodle BuptyanbHas o0y4atroias cpena

Mozilla FireFox Bpaysep

Microsoft Office 2013, [TakeT ohHUCHBIX TPOrpamMm

Microsoft Office Project 2013, Microsoft Office Visio

2013

7-zip ApxuBatop

Microsoft Windows 10 Professional OmneparnroHHas cucTeMa

Kaspersky Endpoint Security CpencTBo aHTUBUPYCHOU
3aIUThI

Google Chrome Bpaysep

Notepad++ TekcToBbIl pegaKkTop

OpenOffice [TakeT 0(HUCHBIX TPOrpamMm

Opera Bpayzep

6.3.2. CoBpemeHnHble mnpodeccuoHATbHbIE 0a3bl JAHHBIX M HH(OPMANMOHHBIE
CIIPaBOYHbIE CHCTEMbI

1. https://biblio.asu.edu.ru (DmexTponHass OMOIHOTEKA «ACTpPaxaHCKHI TOCYIApCTBEHHBIN
YHUBEPCHUTET» COOCTBEHHOW TeHepanuu Ha miatdpopme DBC «OnekTponHblid YuTanbHbIi 3am —
bubmmoTex»)

2. http://www.studentlibrary.ru  (3nekTponno-6udbnauoreunas cucrema (OBC) OO0

I'paxxnancko-npaBoBoii  gorosop Ne 146 ot 02.08.2016 r. «Ilonurexpecype»
«KoHcynpTanT crynenTa». www.studentlibrary.ru)

7. ®OHJI OLIEHOYHBIX CPEJICTB JJIS1 MPOBEJIEHMS TEKYIIETO KOHTPOJIS
U IPOMEKYTOYHOM ATTECTALIMM MO JUCUMIIIMHE (MOAY.JIIO)

7.1. IlacnopT (poHIA2 OLIEHOYHBIX CPEICTB

IIpn mpoBeneHUM TEKYIIEro KOHTPOJIS M MPOMEXYTOUHOM aTTECTALlUU MO IUCLUIUIMHE
«Xumus» mposepsiercss cHOPMUPOBAHHOCTh Yy OOYYAlOMIMXCSl KOMIIETEHIIMH, YKa3aHHBIX B
paszene 3 HacTosIIe! MporpaMMbl. TaHOCTh POPMUPOBAHUS JAHHBIX KOMIIETEHIIUHN B ITpoOLIecce
OCBOEHHUsI 00pa30oBaTEeNIbHOM MpOTrpamMMbl ONpEAENseTcs IOCIeI0BaTEIbHBIM OCBOEHUEM
JUCIUIUIMH (MOZYJe) W TNPOXOXJAEHHEM NpPAaKTHK, a B IPOILECCe OCBOEHUS AMCLMITIIMHBI
(MOmyJIs1) — MOCIIEIOBAaTENbHBIM JIOCTHKEHHEM PEe3YyIbTaTOB OCBOEHHS COIEPKATEIbHO CBA3aHHBIX
MEeX]1y COOOM pa3/iesioB, TEM.

Tab6nmuma 6. CooTrBercTBHE pa3nejioB, TeM [IHCHUILUIMHBI, Pe3yJabTATOB O00y4YeHHS
0 JUCHUIIVIMHE U OLCHOYHBIX CPEIACTB


https://biblio.asu.edu.ru/
http://www.studentlibrary.ru/

KonTponupyemsiii pasznen, Tema
JUCLUATIIMHBI

Kon xonTponupyemoit

HanmenoBanue
OIICHOYHOTI'O CPEJICTBA

KOMIIETEHIINU
Tema 1. OcHOBHBIE IOHATHUS U Otyer mo nabopaTropHOW paboTe
3aKOHBI XUMHU YK-1 Nel, 3aganus A1 caMOCTOSTEILHOMN
MOATOTOBKH
Tewma 2. Ctpoenue aToma. Otuer mo nabopartopHoil paboTe
CoBpeMEHHbIE MPEJICTABICHUS O YK-1 Ne2, 3amanus 11 caMOCTOSTEILHOMN
CTPOCHUU aTOMa MOATOTOBKU
Tema 3. [lepuoanueckuit 3aKoH Otuer mo naGopartopHoil paboTe
u Ilepuoanueckas cucrema. VK-1 Ne3, 3apganus s caMmocToATebHON
CBoiicTBa 3JIEMEHTOB U UX MOJATOTOBKH,
COE€IMHEHUN
Tema 4. OCHOBHBIE KJIACCHI Otuer mo nabopatopHoii paboTe
HEOPraHUYECKUX COECIUHEHUI YK-1 Ne4, 3amanus 11 caMOCTOSITEILHON
MOATOTOBKU
Tema 5. OOuine cBoiicTBa Otuer mo mabopaTropHOW paboTe
pactBopoB. Crioco0Ob1 YK-1 Ne5, 3amanus 1yist caMOCTOATEIHHON
BBIPQXCHUS KOHIICHTPAIIHii MOJATOTOBKH
Tewma 6. Teopust Otuer mo nabopatopHoil paboTe
AJIEKTPOJIUTHUUECKON YK-1 Ne6, 3amanus 111 caMOCTOSTEILHOMN
JIUCCOIUAIINN MOATOTOBKU
Tema 7. OCHOBBI XUMHUYECKOM Otuer mo nabopartopHoil paboTe
TEPMOJNHAMUKHU YK-1 No7, 3amanust 11t CaMOCTOSITEIbHON
MOATOTOBKH
Tema 8. Xumuueckas KHHETHKA Otuer mo naGopatopHoil paboTe
1 KaTallu3 VK-1 Ne&, 3aganus 11 caMOCTOSTEILHOU
MOATOTOBKU
Tema 9. OCHOBBI ANEKTPOXUMHUHU Otyer mo nabopaTropHOil paboTte
VK-1 Ne9, 3aganus 11t cCaMOCTOATEBLHON

IIOATrOTOBKH

7.2. Onucanue mokasarejieil ¥ KpUTepHeB OLECHMBAHMS KOMIIETCHI M, ONMCaHHe

IIKaJ OCHUBAaHUA

Ta6auna 7. Iloka3aTen oneHUBaHNUs Pe3y/IbTATOB 00y4eHUsI B BU/Je 3HAHUI

[Ixama
Kpurepun onennBanus
OILICHUBAHHUSI
5 JIEMOHCTPHpPYET TIyOOKOe 3HaHWE TEOPETHUYECKOrO Marepuaia, YMEHHE
000CHOBAaHHO U3JIaraTh CBOM MBICIIU 1O 00CYKIa€MbIM BOIPOCAM, CIIOCOOHOCTb




IIxama

Kputepuu onenuBanust

OLIEHMBAHUS
«OTIMYHO» | TIOJIHO, MPAaBHJIBHO W apryMEHTHPOBAHHO OTBEYATh HA BOIPOCHI, MPUBOIHUTH
HpUMEPBI
4 JIEMOHCTPUPYET 3HAHHE TEOPETHUYECKOrO MarepHaya, €ro IMOCIeI0BaTEeIbHOE
U3JI0KEHHUE, CIIOCOOHOCTH IPUBOAUTE IPUMEPBL, A0IYCKAET €AUHUYHBIE OLINOKH,
«XOPOIO» | yerpaBisieMble IMOCIE 3aMeYaHts IIPEOAaBaTeIs
3 JIEMOHCTPUPYET HEMOJIHOE, (hparMEHTAPHOE 3HAHKUE TEOPETHUECKOTO MaTepUala,
Tpebyrolee HaBOSAIINX BOIPOCOB MPENOAABATENS, JOIMYCKAET CYIIECTBEHHbIE
«YAOBJCTBOPH | oiipOkit B €ro M3JI0XKEHUH, 3aTPYJHSIETCS B MPUBEIEHUU INPUMEPOB H
TCJBHO» (GOpMyIHPOBKE BBHIBOJIOB
2 JIEMOHCTPUPYET CYIECTBEHHBIE IPOOEIIBI B 3HAHUHM TEOPETHYECKOTO MaTepUaa,
«eynoserso | H CIIOCOOEH €r0 U3JI0KUTh ¥ OTBETUTH HA HABOAIINE BOIPOCHI IPENOIABATEIS,
puTenpHO» | HE MOKCT IPHBECTH HPUMEpHI

Ta6auna 8. Iloka3zaTenn oneHMBaHus pe3yJbTATOB 00y4eHHs] B BH/e YMEHMII U BJIa/IeHUH

[IIxana
Kpurepuu oreHuBaHust
OLICHUBAHUSA
5 JIEMOHCTPHUPYET CIIOCOOHOCTh TPUMEHATH 3HAHHE TEOPETHYECKOrO Marepuasa
[PH BBIMOJHEHUH 33 [aHHH, TTOCIIEIOBATENIHHO M MPABHIBHO BIOIHSET 3aJaHH,
COTIHTIHO» | ymeeT 060CHOBAHHO M3JIaraTh CBOM MBICIH U JIEJIaTh HEOOXOAMMBIE BHIBOIBI
JIEMOHCTPUPYET CIIOCOOHOCTh MPUMEHATH 3HAHHE TEOPETUYECKOrO Marephaia
4 IPH BBINOJIHEHUH 3a]1aHKH, TTOCIIE0BATENILHO U MPABUIIBHO BBIOIHSET 3aJaHH,
yMeeT 00OCHOBAHHO W3JIarath CBOM MBICIH U J€J1aTh HEOOXOJMMBIE BBIBOJIBI,
«XOpomo» | nomyckaeT — €IMHWYHBIE  OMMMOKM,  WCHOpABsSEMble  IOCIE  3aMeyaHus
IperoaBaTest
3 JIEMOHCTPUPYET OT/ENbHbIC, HECHCTEMATH3UPOBAHHBIC HABBIKH, HCIIBITHIBAET
3aTPYJHEHUS W JOMYCKAaeT OMIMOKU TPU BBIMOJHCHWUH 3a/IaHUM, BBIMTONHSIET
«YJIOBJIETBOPH
y PH | sananue no mojickaske npenoapatens, saTpyauseTes B hOpMyIHPOBKE BBIBOOB
TETBHOY
2 HE CIIOCOOEH TPAaBUIIBHO BHIMOJIHUTH 3a1aHUs
«HEYJIOBIIETBO
PUTENHHO»

Kpurepuu ouenku 1Jist 1a60paTopHbIX padoT

- OLIEHKA «OTIMYHOY BBICTABJISETCS CTYCHTY, €CIIH TOJIHOCTHIO BHIITOJHEHBI 001111e TpeOOBaHUs
K BBITIOJTHEHUIO, 0()OPMIICHUIO M OTYETY I10 JJAOOPaTOPHBIM paboTaM: CTYIEHT MOKET MPaBUIBHO
OTBETUTH Ha MOCTaBJIEHHbIE BOMPOCHI, CIOCOOEH MPOBECTH aHAIMU3 U JaTh OLEHKY MOJTy4E€HHBIM

pe3yJibTaTam,




- OIIGHKAa «XOpOIIOY», €CIU TMOJHOCTHIO BBHITIOJHEHBI O0MIME TpeOOBaHMS K BBITIOJHEHUIO,
O(OPMIICHHIO U OTYETYy IO JIaOOpaTOPHBIM pabdoTaM: CTYIAEHT MOXKET MPaBUJIbLHO OTBETUTH Ha
MIOCTaBJICHHBIE BOIIPOCHI, CIIOCOOCH MPOBECTH aHAIM3 U JIaTh OLIEHKY MOJIyY€HHBIM pe3yJIbTaTaM,
HO UMEIOTCS HE CYIIECTBEHHBIC 3aMEUYaHUs B pacu€THO-TpaprUecKOi 4acTu;

- OLEHKA «YIOBJIETBOPUTEIBHO», €CIM HE TIOJIHOCTHIO BBINOJHEHBI 0O0IIMEe TpeOOBaHUSA K
BBIMIOJTHEHHIO, O(DOPMIIEHUIO U OTYETY MO JabOpaTOpHBIM paboTaM: CTYIAEHT AEMOHCTPUPYET
pa3po3HEHHbIE 3HAHUSI, HE CITOCOOEH NMPOBECTH aHAJIU3 U 1aTh OLIEHKY OJTYYCHHBIM pe3yJIbTaTaM;
- OLIGHKa «HEYJOBIIETBOPUTEIBHO», €CIM CTYIEHT HE MOXKET MPaBWJIbHO OTBETUTh Ha
IIOCTaBJIEHHBIE BOIIPOCHI, HE CIIOCOOEH IIPOBECTU AaHAIU3 M JaTh OLIEHKY IOJIYYEHHBIM
pe3yibTaTam.

7.3. KoHTpo/ibHBIE 33JaHUSl W HHbIe MATepPUAJIbl, He00XOAUMbIe [JI1 OLEHKHU
pe3yJbTAaTOB 00yUYeHHS M0 AUCUHUILIMHE (MOTYJII0)

Tema 1. OcHOBHbIE€ TOHATHS U 3AKOHBI XUMHH

1. Omuem no nabopamopnou paoome Nel «Onpedenenue MOAAPHOU MaAcchl
YeNeKUcn020 2a3a»
Llenvro pabomyl ABNSETCS ONPEICICHNE MOISIPHONW MacChl YTIIEKHCIIOTO Ta3a.

Xoo pabomei.

1. O3HaKOMUTBCS C YCTaHOBKOH ISl OJTYYEHHs YIIIEKHCIIOro ra3a B anmapare Kunma u
yOeauThest B TOM, 9TO OHA paboTaer.

Puc.1. Cxema nabopaTopHO yCTaHOBKHU IS MTOJYYECHUS YTICKUCIIOTO Ta3a B anmapare
Kummna.

1 — mapooOpa3Hass BOpoHKa, 2, 3 — coequHEHHBIE MEXIy cO0OW pe3epByapel, 4, 5 —
TyOychl, 6 — KpaH, 8§ — MpPOMBIBHAasA CKJISHKA, 9 — ckisHka Jlpekcens mis ocymiku rasza, 10 —
NPUEMHHUK YTJIEKHACIIOTO rasa.

2. KonOy 3akpbITh MPOOKOI U OTMETUTH YEPTOH YPOBEHb, 10 KOTOPOTO MpoOKa BoIlLIa B
ropyio Koyiobl. B3BecuTh Ha TEXHOXMMHUYECKHX Becax KojlOy ¢ mpoOkoil ¢ TouHocThio 10 0,02 r

(m1).

3. HanonuuTth K0n0y AMOKCHIOM yriepoaa u3 annapara Kunmna. ['a3 cneayeT npomyckars
B KOJI6y MCIJICHHO, TaK, YTOOBI MOYKHO OBIIIO CUUTATh IMY3bIPbKHU B IPOMBIBHBIX CKIISTHKAX.



4. Yepes 5 MUH, HE 3aKpbIBasg KpaH y anmnapara Kumnma, Me1JIeHHO BEIHYTh Ta300TBOIHYIO
TPYOKY U3 KOJIOBI M TOTYAC 3aKPbITh KOJIOY MPOOKOIi; MOCie 3TOro 3aKphITh KpaH 6.

5. B3BecuTh K010y C TMOKCHIOM yTJIEpOAa Ha TEX e Becax M € TOH K€ TOUHOCTBIO, UTO U
K0JI0y ¢ BO3IyX0oM (m?2).

6. I3ameputs pabounii 00beM K006l V1, 11 4ETO HAMOIHUTH KOJIO0Y AUCTUIIUPOBAHHON
BOJIOM 710 4ePTHI Ha IIEHKE KOJIOBI M 3aMEPUTh 00bEM BOJIbI, BBUIMB €€ B MEPHBIN IIHITHHIIP.
7. 3anmcaTh 3HaYCHHs aTMOC(EpPHOrO JaBJICHHS M TEMIIEPATyphl, NPU KOTOPBIX

MPOBOJIUTCS OMBIT, a TAK)KE YpaBHEHUE MOJYUYEHMs YTJIEKHUCIIOro Ta3a IpH B3auMOJACHCTBUU
MpamMopa ¢ COJISTHON KUCJIOTOM.

8. Beruncuth 06beM rasa V mpu H. y. 110 ypasHenuro Knanelipona.

9. Beruucnuth Maccy Bosyxa (m,) B 00beMe Kouibbl, yuutbiBast, 4to npu 0°C u 101,3 klla

Macca OJIHOTO JIUTpa Bo3ayxa paBHa 1,293 r.
10. Haiitu Maccy mmyctoit (0e3 Bo3yxa) KoJIObI C IIPOOKOIA:
m,=m, —m,
11. Haiiti maccy quokcuaa yriaepoaa B 00beme Kosbel mg = m, —m,

12. OnpenenuTh OTHOCUTENBHYIO INIOTHOCTE CO2 10 BO3yXY:

ms
DBOS}J = —
m3

13. Beruncnute MonspHyro maccy CO, Tpemst criocobamu:

a) Mo BO3IYXY:
Mco, = 29-Dsosn.
0) 1o 3aKkoHy ABOraapo:
~22,4-m,
co, v,
B) 1o ypasuenuio Knaneiipona—Meneneesa:
M co, ﬂ
: PV

M

14. BpruuciInTh CpelHEe 3HAYEHHE MOJISIPHOM MacChl YIIIEKHUCIIOTO ra3a ¢ TOYHOCTBIO 110
OJIHOTO 3HaKa I1OCJIE 3aIATOM.

15. Omnpenenutps MNOTrPENIHOCTh OMNbITA, CPaBHUBAs CPEIHEE ONBITHOE 3HAYEHUE C
TeopeTudeckor BeanunHoit (44,0 r/moinb), 1 0GOPMUTH OTYET.

2. 3aoanus oaa camocmoamenvHou no0Zo0moeKu
Bapwuant | 3amanue

1 Kaxoit 06nem 3aiimer ipu Temmnepatrype 17°C u gaBnenuu 250 klla okcua yraepoaa
(II) maccoii 84 r?




3,17 r xsiopa 3aHUMAaIOT 00beM paBHbIi 1 1 (1Ipu H.y.). Berancaure no 3TUM JaHHBIM
MOJIEKYJISIPHYIO Maccy XJIopa.

3 Kakoii 06beM Bomopoda MpH H.y. BBLAGTUTCS HpU pacTBOpeHHH 4,8 T MarHus B
U30BITKE COSTHON KUCIOTHI?

4 [1noTHOCTH HEKOTOPOTO ra3000pa3HOrO BEIIECTBA IO BOJIOpOAYy paBHa 17. Uemy
paBHa ero MIOTHOCTh MO BO3ayXY (Mcp=29).

S) Omnpenenure IOTHOCTH O BO3AYXY CMECH a30Ta, aproHa M YIJIEKHCIIOro ra3a, eciu
MAacCOBBIC JOJIM KOMIIOHEHTOB cocTaBiisuin 15, 50 u 35% coOTBETCTBEHHO.

6 CKOJIBKO MOJIEKYJT COAepKUTCA B 6,4 T cepbl?

7 Nmeercs moprusa dochuna xumudeckum koiumdectBoMm 0,5 momab. Paccuuraiite
Maccy (r), 00béM (AM3) U yucio Mosekyn (¢ochuHa B JaHHOM MOPIUU, a TAKKE
gucino atoMoB ¢docdopa u Bogopoda. B oTBere ykaxkure HaMMEHBIEE YUCIO W3
MOJIY9CHHBIX 3HAYCHUH.

8 IIpu H.y. 06BEM HeKoTOpOTO Ta3a paser 420 cm®. Onpenenute 06bEM (cM°) Tasza pu
4°C u napnenun 92,5 kIla.

9 CwMmemanu yriaekucibiii ra3 o0bEMoMm 2,24 aM° 1 aMMHaK Maccoif 5,1 r. YkaxuTe
00BEMHYI0 010 (%) amMMuaKa B 00pa30BaBIICHCS CMECH Ta30B.

10 l"a3oBast cMeCh COCTOMT U3 OKCHJA U JUOKCHJIA a30Ta. BeIUHMcInTe mapuuaibHbIe
JABJICHUS Ta30B B CMECHU, €CJIi 0ObEMHBIE JIOJIM Ta30B COOTBETCTBEHHO paBHHI (%)
37,5 u 62,5. Ob1iee nasienue razosoii cmecu 106640 I1a.

11 TazoBast cMech coctaBieHa u3 5-10° M® merana mon nasieruem 96000 ITa, 2-10
3 M Bogopoaa nox nasinenuem 84000 Ila u 3- 10 M® muokcuma yriepoaa Moz
nasnerreM 109000 ITa. O6wem cmecu 8-10° M3, Omnpenmenute mapumanbHbIE
JIABJICHUS Ta30B B CMECH U 00IIIee TaBICHUE CMECH.

12 Haiigure MonekynspHyto (GopMmyrny BemiecTBa, €CIM OTHOCHTEIbHAS TUIOTHOCTh
MapoB 3TOT0 BEIIECTBA 0 BOJIOPOIY paBHA 67,5, a MaccoBbie 7011 3eMeHTOB (%)
B BEIIECTBE CIeAyIolue: ceprl — 23,7, kucnopoaa — 23,7, xmopa — 52.

13 Bo ckonpko pa3 yriaekuciblil ra3 Tskenee Bo3ayxa’?

14 B anmapare Kunma mis nomyuenus CO2 u3 Mpamopa HCHOJIb3YETCsl CONSHas
kuciota. [louemy Heb3s UCIOB30BATh 00JIee JCIICBYIO CEPHYIO KHCIIOTY?

15 [Ipu moCTOSSHHOM MaBJICHWH W TEMIIEpAType Macca OJHOTO JIMTPa BOJAOPOIa paBHA
0,082 r, a ogHOrO NIUTpa BoABI — 1 KT. BO3MOXKHO 711 OmpeiesieHue IIIOTHOCTH BOJBI
1o Bogopoay? Eciii HeBO3MOKHO, TO 1oyemy?

16 Macca onHOro JuTpa rasa paBHa 2,86 r. Onpenenure ero MOJIsIpHYIO Maccy.

17 [TnotHoCcTh ra3a 1,96 /1. Onpenenure ero MOJISPHYIO Maccy.

18 YcranoBute ¢popmyiy ra3oo0pa3Horo BemecTsa, coaepskaiiero yriepon (81,82 %)

1 BOAOPOJ (OCTaJIbHOE), Macca OIHOTO JIUTPA KOTOPOTO MPU HOPMAIbHBIX YCIOBHUIX
paBHa 2,6 T.




Tema 2. Ctpoenne atoma. CoBpeMeHHbIe IPEICTABICHHUS 0 CTPOCHHH aTOMAa

1. Omuem no nabopamopnoit paoome N2 «Ycmanoenenue Gopmynvi
Kpucmaniozuopamay

Lenvro pabomul SABISIETCS ONPENICIICHUE KOJIMYECTBA (MOJIb) BOJBI B KPUCTAIUIOTHIPATE —
MEIHOM KYTIOpOCe.

Xoo pabomei.

1. B3Becuts myctoii aphopoBbiii TUTEb ¢ TOYHOCTHIO 110 0,01 r. Bo B3BemeHHBII TUTETH
Haceinath 0,5—1 r meaHoro kynopoca. Turesb ¢ KpUCTAJIIOTUAPATOM CHOBA B3BECUTb.

2. [ToMecTHTD TUTENb B HArPETYIO NecouHyto 6anto Ha 20-30 MUHYT.
3. IlepeHecTy mUNIIAMU TUTEJIb B 3KCUKATOP U OXJIAUTh.
4. B3BecuThb OXJIaXKIECHHBIN TUTEIb.

5. I1oBTOpUTH NPOTPEBAHUE TUTIIA, CHOBA OXJIAJUTH €r0 B AKCUKATOPE U B3BeCUTh. Ecimn
mMacca m3MeHmiach He Oonee wem Ha 0,01 T, mporpeBanme mnpekpatutb. [lo pesynbTaram
HOCJIETHETO B3BEIIMBAHUS 3aII0JIHUTh TAOJIUILy Pe3yJIbTaTOB OIIBITA.

6. BblunciuTh KOJIMYECTBO BOJBI, Mpuxopsmeecs Ha oauH Moib CuSOy4q, U 3anucarb

q)OpMy.]'Iy MCJHOTI'O KYIIOpOCa, OMPECACIICHHYIO OIIBITHBIM ITYTCM.

7. OmnpenenuTb OTHOCUTEIbHYIO MOTPEIIHOCTh OIbITa, UCXOJS U3 TOTO, YTO peajbHas
dopmyna menHoro kynopoca CuSOg4-5H20.

8. Cnenatb BBIBOJ O MpoJesaHHOE paboTe U 0POPMUTH OTUET.

2. 3aoanus 031 camocmoamenbHoll HOOZOMOBKU

CocTaBbTe DIEKTPOHHYIO U JJIEKTPOHHO-TpadUYecKyl0 (GOpMYyIbl DIEMEHTOB CO
CIENYIOIIMMH TOPSAKOBBIMU HoOMepamH. Hailinure MecTo pacrosioKeHHUs SJIEMEHTOB B
NEepPUOANYECKON cucteMe (MEepHoi, TPYIIa, MOATpyIna). YKaKWUTe, K KaKOMY CEMEHCTBY
OTHOCSITCS JIEMEHTHI, ToyeMy? CKOJIBbKO HECIIAPEHHBIX IEKTPOHOB HAXOAUTHCS B OCHOBHOM U B
BO30Y)KICHHOM COCTOSTHUSIX aTOMOB JIaHHBIX 3JIeMeHTOB? Ha KakoM OCHOBaHUU ITH DJIEMEHTHI
MOMENIAOT B OJHOM Ipyniie nepuoaudeckoi cucremsl 35eMenToB .M. Menneneesa? [louemy nx
MOMENIAIOT B Pa3HbIX MOATpynmnax?

[TopsiikoBEIit HOMED [TopsimkoBBIif HOMED
Bapuant Bapuant
JJIEMEHTA N
1 13u2l 16 31139
2 15u23 17 33 u 4l
3 38 u 48 18 34u42
4 19129 19 41 mu 51
5 32m40 20 48 1 56




6 35u43 21 30u 38
7 40 u 50 22 22u 32
8 43u 53 23 25u35
9 50u72 24 16 n 42
10 31u39 25 11u54
11 23u33 26 13 u 64
12 15u73 27 1243
13 14n22 28 17mn33
14 20u 30 29 4165

Tema 3. Ilepuoanyecknii 3axkoH u [lepuoanyeckasi cucrema. CBoiicTBa 3J1eMEHTOB M MX
coeIUHEeHU

1. Omuem no naéopamopunou padome Ne3 «llonyuenue u ceoiicmea npocmuix
eeuecmey
Omnpit 1. IlosrydyeHue u cBoiicTBa BOAOPOAA

Bonopon BXoAUT B cOCTaB KUCIIOT, OCHOBAHUI, KUCIIBIX U OCHOBHBIX COJIEeH M Hamboiee
pacnpocTpaHEHHOr0 Ha 3emile BenlecTBa — BOJbl. OH NpPUMEHSETCS KaK BOCCTAHOBUTEINb IpU
MOJYYeHUN METaNIOB U BO MHOTUX OpraHMYeCKMX CHHTe3aX. B Hemanmexom OymyiieM BOIOpPOJ
OyZeT MCIOoJIb30BaThCsl KaK roprouyee BMeCTO OCH3MHA, KEPOCHHA, Ma3yTa, ra3a U yIiis, Tak Kak
IIPU €ro ropeHuu He oOpa3yercs BpeIHbIX IMpuMeceil. Bogopol B MpOMBIIIIEHHOCTH MOTYYaroT
KOHBEpPCHEW MeTaHa, JJIEKTPOJM30M BOJABI, a B JIabOpaTOpUsiX — M3 KUCIOT MpH HX
B3aMMOJECHCTBUH C METAJIJIAMH.

1
B npodupky momectnTs 2—3 rpaHyIbl [UHKA W IIPHIATH COJITHOM KUCIOTHI 10 /3 00beMa

npobupku. Beinenstoniuiicss Bogopos B TeueHne 3—4 MuH cooupaTh B IEPEBEPHYTYIO BBEPX JHOM
Oosiee mMpokyro nmpobupky. He nmepeBopaunBasi mpoOUPKY, MOTHECTH K HEH TOPSIIYIO0 CIIHUKY.
Bopopon 3aropaercs ¢ JIETKUM 3BYKOM <d1a».

B oTuere HanucaTh YpaBHCHHUEC PCAKIIUU TUHKA C COJISTHOM KHCHOTOﬁ, YKa3aTb OKUCIIUTECIIb
" BOCCTAHOBUTCIIb, COCTABUTH DJICKTPOHHBIC CXCMbI OKUCJICHUSA U BOCCTAHOBJICHHA. O6’BHCHI/ITB,
noyemy BBIICIISIIOIIAICS BOOOpPOJ HCO6XO,Z[I/IMO CO6I/IpaTL, ACpiKa Hp06I/IpKy OTBCPCTHUCM BHU3.
yKaSaTB, KakKne¢ MCTaJlJIbl, KPOMC IHUHKA, MOXXHO HCIIOJIBb30BaTh I MOJYUYCHHUA BOAOpOAa U3
COJISTHOM KHUCIIOTHI.

Omnbit 2. ITosrydeHne u cBOICTBA KHCJIOPOAA

Kucnopon — camblil pacnpoCTpaHEHHBIM Ha 3eMJI€ XUMUYECKHI 3J€- MEHT: OKOJIO
11oJ10BUHBI (47 % 1O Macce) BellecTBa 36MHOM KOPBI IPUXOJUTCS HA KUCIopoA. be3 kucnopona
HEBO3MO’KHA JKU3Hb, TaK KaK OH MO ICPKUBAET JBIXaHHUE YEIOBEKA U )KUBOTHBIX. C €ro MOMOLIBI0
CKMTaroT TOIUIMBO, NOJy4as TEIUIO U AJIEKTpOodHepruro. Kuciopoa conepxurcs B BO3AyXE U B
XUMHUYECKUX COEIUHEHMAX — BOJE, OKCHJAX, TMJIPOKCHIAX, COJISIX, OPraHUYECKHUX BEILECTBAX.



Jlns mpOMBINUIEHHBIX IeJiel KUCIOPOJ MOIYy4aroT peKTU(UKalued >KUIKOTO BO3AyXa, a B

JIa60paTomex — H3 BCHICCTB, KOTOPBIC IIPU HAIrpCBaHUHW pas3jaratorca € €ro BbIACICHHUCM
(KMnOy, KCIO3, BaOy).

B cyxyro npobupky nomectuts asa Mukpoumnareis xiaopara kanusa KClO3 (6epronerosa

COJIb), OIYCTUTh B HE€ Tierolyto JydyuHKy. [IpoOupky HarpeTs Ha cnupToBke. Uepes HekoTopoe
BpeMs OT Hayajla HarpeBaHUs TJICIOLIAs JyYMHKA BCIBIXUBAeT. [IOBTOPUTH OIBIT CO CMEChIO
OepToneroBoii conu U okcuaa Mapradua (IV), cMemaHHbIX B COOTHOLIEHUHU MPUOIU3UTENb- HO
4:1 nmo 00beEMY OPOILIKOB.

B oruere 3anucats ypaBHeHue pasznokeHus KClO3 u 0ObACHUTH, IOUYEMYy BCIIBIXUBAET

Tieomas JyduHka. OOBSCHUTH, MMOYEMY BO BTOPOM OIIBITE BpeMs OT Hayajla HarpeBaHUs
NPOOUPKY JI0 BCIIBIXMBAHUS JIYYMHKH MEHBIIE, YeM B repBoM. Kakyro poiib BO BTOPOM OITbITE
urpaet okcua maprania (1V)?

OmnsIt 3. IlosryyeHnne u CBOKMCTBA XJ10pa

Camas MpauHasi CTpaHUIa B UICTOPUU XJIOpA — IPUMEHEHHE €TI0 B IEPBOM MUPOBOI BOWHE
B KauecTBEe OOEBOT0 OTPABIISIONIETO BEIIECTBA. DTO IPOU3OILIO HA OJHOM U3 3alaHbIX y4acTKOB
¢bpoHTa, rae aHriao— (paHily3cKUe BOMCKa BeNM CpakKeHUE ¢ TepMaHCKON apmuel. YTpom 22
anpens 1915 rona repmaHckoe KOMaHIOBaHKE ITPOBEJIO NIEPBYIO B UCTOPUHU BOMH ra3oBYIO aTaKy,
BbIycTUB OK0IO 180 T xj0pa. OGMaKo TAXKEIOro SAOBUTOIO JKEITO-3€JIEHOr0 rasza Mopasuio
6osee 15 ThICSY YenOBEK, IPUYEM OKOJIO ISTH THICAY — HACMEPTh. DTO HAIIOMUHAET, KaK ONAaceH
XJIOp, TO3TOMY BCE OIBITHI C HUIM HEOOXO0IUMO MPOBOJUTH TOIBKO B BBITSKHOM IIKaQy.

Xnop mpuMeHsieTcss Uit OTOeNMBaHUS OymMard W TKaHEHW, JJs MONyYeHHs COJISTHON
KUCJIOTBI M XJOPOPTaHMYECKUX COEAMHEHUH, Cpeau KOTOpbIX Haumbojiee H3BECTEH
nonuBuHuiIxjaopua (IIBX), wucnonbp3yemblit [Uisl U30JSIIMHM  DJEKTPUUECKUX IPOBOJOB U
U3TOTOBJICHMS JI€Tallel paJuoanapaTypsl.

1. Ilonyuenue xnopa. B cyxyro npoOUpKy BHECTH JIBa MUKPOLINATEs IEPMaHraHaTa Kalus
u 20 xanenb KOHLEHTPUPOBAHHOM COJISTHOM KHcnoThl. HabmoaaTe npoTekaHnue peakum:

HCI + KMnO4 —MnCls + Clo1 + KCI + Ho0

. 1
2. Ombenusarowue ceoticmea xaopa. Tpn NIPOOUPKH 3aMONHUTH HA /3 00beMa XJIOpHON

BO/IOM. B 0lHY MOMECTUTh JTOCKYTKH IIBETHOW MaTepHH, B OPYTYI0 — OKpalleHHYI0 Oymary, B
TPEThIO MPIIUTH JIFOOOTO OpraHUYeckoro kpacurtens. Uepes HEKOTOpoe BpeMs BCE, 4TO OBLIO
OKpallieHo, ooecrBeunBaeTcs. OTOeNnBaoIIe CBOWCTBA XJI0pa O0BACHSIIOTCS MPOTEKAaHUEM ABYX
MOCJIEA0BATEIbHBIX PEAKIINH:

1) Cl» + H2O = HCI + HCIO (x10opHOBaTHCTast KHCIIOTA)

2) HCIO = HCl + O (aTomapHBIif KHCIOPOI)

ATOMapHBIﬁ KHCJIOpOd — CHIIbHEHIINI oKucauTtenb. OH OKHCHISCT OpraHn4cCcKuc
KpaCuTCeJii U TCM CaMbIM 0oTOCIMBaET MaTcepualsbl. OTUMH  KE peakuuiaMunu 00BsCHIECTCS
MPUMCHCHUC XJIOpa IJIA I[e3I/IH(beKI_II/II/I IMOMEIICHUN U JJIsI 06633apa)i(I/IBaHI/IH BOI[OHpOBOI[HOfI
BoAbl. B oTuete IOKa3aTh, Y KaKuX 3JICMCHTOB U3MCHACTCA CTCIICHb OKUCJICHUSA B PCAKIUAX 1m2.
K kakuM TH- ITaM OTHOCSATCS 3TH OKHCIUTEIBHO-BOCCTAHOBUTECIHLHEIC peaKHI/II/I?

OnbIt 4. ITosryuyenne mera/iioB



Kaxapiii MeTaj1 BEITECHSIET U3 pACTBOPOB COJIEH BCE APYrUe METAJUIbl, PACIOJIOKEHHBIE

B 3JIEKTPOXUMHUYECKOM Psily aKTHBHOCTH METAIIIIOB (s HAIPSXKEHUI METAJIIIOB) IIpaBee ero. 910
CBOMCTBO MCIOJIB3YETCS ISl MOJIYYEHHS] MHOIMX METAJIIOB.

[TpuroroButs Tpu npodupku. B nepsyto npoOupky BHecTn 20 Kameiab pacTBopa cynbdara

menu (I1), Bo BTopyro — CTONIBKO k€ pacTBopa cyibdara kaamus, B TpeThio — HUTpaTa cBuHna (I1).
B xaxmyro nmpoOHpKy OIYCTHTH IO OJHOW TpaHyie IuHKa. Habmroaare mpoTekaHue peakiui ¢
BBIJICJICHUEM MEIH, KaJIMUsl U CBUHIA HA MMOBEPXHOCTH IIMHKA. B oTueTe 3ammcaTh ypaBHEHUS
peaKIuii, yKa3aTh B KaKJIOW OKHCJIHTEIb U BOCCTAHOBUTEIb, COCTABUTH AJIICKTPOHHBIC CXEMBI
OKHCJICHUS U BOCCTAHOBJICHHSIL.

CXEMbI

k03P

Cnenatb BBIBOABI U OOPMHTH OTUET.

2. 3aoanusa ona camocmoamebHou NO020MOEKU

B YpaBHCHHUU PCAKIUHN YKA3aThb OKHCIIMTECIb U BOCCTAHOBUTCIIb, HAIMCATb 3JICKTPOHHBLIC
OKHCJICHHUS W BOCCTAHOBJICHHUA, ONPCACIUTL W pPACCTaBUTh CTCXUOMCTPHYCCKUC

150005(SJS UM

Bapuanr

3aganue

1

Kak u3MeHSI0TCS CBOMCTBa THAPOKCUAOB JJIEMCHTOB B IICPpHUOJAX W TIpylmnax ¢
YBCJIMYCHUEM ITOPAAKOBOTO HOMepa? HO‘I@MY?

HpOﬂHaHHSHPYﬁTC HU3MCHCHUA  BCJIIMYUHBI 3apsAl0B  A4€p, palduyCoB. ATOMOB,
SHGKTpOOTpI/IHaTeHBHOCTCﬁ u CTEIIeHeH OKHCJICHHUA 4 mnepuonaa. KaxoBgs1
3aKOHOMCPHOCTHU 3THUX H3MEHEHUH npu ABUKCHUU — II0 I'PYHIIC CBCPXY BHU3 WUJIH IO
nepuony cCJjcBa HaHpaBO? Kak wm3MmeHseTcs B 3TOM HaIllpaBJICHUU MCTAJUIMYHOCTDH
OJICMCHTOB U XapaKTCp UX OKCUIAO0B 1 FI/II[pOKCI/I)IOB?

CocraBbTe (OpMYIBI OKCHIOB M TUJIPOKCUIOB Maprania. Kak u3MeHseTcss KUCIOTHO-
OCHOBHOM ¥ OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHBIM XapakTep OSTUX COCIUHEHUN?
[TomuuHSIOTCA M 3TH COEAMHEHHS OOIIe 3aKOHOMEPHOCTH W3MEHEHHUsS CBOWCTB
OKCHJIOB ¥ TUJIPOKCHUIOB?

U3 okcumos As203, P20s, GeO2, SOz, Al203, V205 BeiOepuTe fBa OKCHAA ¢ HanbOoIee
BI)Ipa)KCHHI)IMI/I KHUCJIIOTHBIMU CBOfICTBaMH. yKa)KI/ITC BAJICHTHBIC BHGKTpOHBI BBI6paHHI)IX
2JIEMEHTOB.

U3 okcunos BaO, K»0, TiO2, CaO, Al.O3, MgO, ZnO BrIOepuTe /iBa OKCHIA ¢ HanboJiee
BBIPKEHHBIMUA OCHOBHBIMHU CBOMCTBaMH. Y KaXKUTE BaJICHTHBIE JIEKTPOHBI BHIOPAHHBIX
3JIEMEHTOB.

[IpuBenuTe coBpeMeHHYIO (OPMYIHPOBKY TMepUOANIECKOTO 3akoHa. OOBICHHTE,
HO'—IeMy B HGpHO)IPI‘—ICCKOfI CUCTECMEC DJICMCHTOB apFOH, IIOMCIICHBI COOTBECTCTBCHHO
nepes Kajauem, XOTs UMEIOT OOJbIIYI0 aTOMHYIO Maccy. Kak Ha3bIBaroTCS mapbl TaKUX
9JIEMEHTOB?

W3 ykazaHHBIX B psany Xxumudeckux snemeHToB Na, K, Al, Mg, C Bbeibepure Tpu
aneMeHTa, Koropble B Ilepuogudeckodl cucreMe XMMHUYECKMX »dieMeHToB [J[. M.
MeHieneeBa HaxoJsITCs B OJHOM mepuoje. Pacmonoxure BBIOpaHHBIE 3JIEMEHTHI B
MTOPSIAKE BO3PACTAHUS UX METAJUNINYECKUX CBOWCTB.




Han psan anementoB: C; H; O; Mg; N. 13 ykazaHHBIX B psily XUMHUYECKUX AJIEMEHTOB
BbIOEpUTE TPU AIIEMEHTA, KOTOpbIe B Ileprouueckoil cucteMe XMMUYECKHX SJIEMEHTOB
J.W1. MenneneeBa HaxoA4TCs B OJHOM Iepuojie. PacnonokuTte BbIOpaHHBIE 3JIEMEHTHI B
HOPSAKE YMEHBILIEHNS BOCCTAHOBUTEJILHOM CLIOCOOHOCTH MX aTOMOB.

Han psn snementoB: O; H; Be; Cu; N. 13 ykazaHHBIX B Py XUMHUYECKUX DJIEMEHTOB
BBIOEPHUTE TPHU JIEMEHTa, KOTOphIe B [lepromnueckoi cucreMe XUMHYECKUX 3JIEMEHTOB
JI.1. MeHneneeBa HaXOAATCS B OJTHOM MepUoe. PacrooXuTe 3Ty 3J1IEMEHTHI B IIOPSIKE
YMEHBIIEHUSI aTOMHOTO pajuyca.

10

Han psag snementos: H; S; F; Na; Mg. U3 yka3aHHbIX B psly XUMUYECKHX JIEMEHTOB
BbIOEpUTE TPU AJIEMEHTA, KOTOpbIe B IleproginuecKkoil cucteMe XMMUYECKHX JIEMEHTOB
JI.1. MeHneneeBa HaXOQATCS B OJHOM IIeproe. Pacrionokure 3Tv 3JIEMEHTBI B IOPSAJIKE
YCUJICHHS OCHOBHBIX CBOMCTB 00pa3yeMbIX MU OKCHIOB.

11

Han pan snementoB: Mg; Al; Na; S; Si. U3 ykazaHHBIX B psily XUMHUECKHUX SJIEMEHTOB
BbIOEpUTE TpU MeTauia. PacnonokuTe BbIOpaHHBIC AJIEMEHTHI B MOPSAIKE YBEIUYCHUS
BOCCTAaHOBUTEIILHBLIX CBOMCTB.

12

Han psin snementoB: B; Al; F; Fe; N. M3 yka3zaHHBIX B psly XUMHYECKUX DIIEMEHTOB
BbIOEpUTE TPU JIEMEHTA, KOTOpble B Ileproauueckoil cucteMe XMMUYECKHX 3JIEMEHTOB
J.. MenneneeBa HaxoATCs B OAHOM Iepuoie. Pacnonoxure BoIOpaHHbBIE 2JIEMEHTHI B
MOPSAJIKE YMEHBILIEHUS AJIEKTPOOTPULIATEIHHOCTH.

Tema 4. OcHOBHBIE KJIACCHI HEOPraHnIEeCKUX coeTUHEeHUH

1. Omuem no nabopamopnon pabome Ned «llonyuenue u ceoiicmea CcnONHCHBIX
Heop2aHUYeCKUX eulecmaey
Omneit 1. ITosryyenne u cBOMCTBA OKCHI0B

1. Ionyuenue oxcuoa maenus. Cepedpucto-0enblit nerkuii metaan marauii mpu 500°C
BCIBIXMBAET U OBICTPO CropaeT OCIENUTEIbHO SPKUM IJamMeHeM. ['opeHue compoBOXKIaeTCs
U3JIy4E€HUEM CBETa U BblEJIeHHEM 00JIb- IOr0 KoJryecTBa Temsa. Ha CHiIbHOM BbIJIeIEHUH CBETA
IpU TOPEHUH MarHusi OCHOBAHO €ro MPUMEHEHHE JJISl U3TOTOBJIEHUS! OCBETUTEIbHBIX PAKET U B
dororpaduu (MarHueBas Bcmblmka). OOpasyrommiics oxkcua MgO  (HoKeHas MarHe3us)
IOpUMEHSEeTCS B MEHUIIMHE KaK CPEICTBO OT M3KOT'H, KaKk COPOEHT M KaTalu3aTop, OH BXOAUT B
COCTaB OTHEYIIOPHBIX M3/CIINMN.

B3saTp munmamm HeOOJBIION KycOUeK CTPY)KKHM MarHusi M MOJKEYb €ro IJjIaMeHeM
cnupToBKU. ["opsmumii Marauil nep>xate Haj dappopoBoit yamkoi. B gamiky ¢ oOpa3zoBaBIIMMCS
OKCHJIOM MarHus J00aBUTh HECKOJIbKO MUJUIHJIUTPOB BOJIbI, pa3MelIaTh CTEKISHHON MalToYKOi 1
ONpENENIUTh CPeAy pacTBOpa MHIMKATOPOM  (EHON(TaTenHOM WIM  YHHUBEpPCAJIbHOU
MHAUKATOPHOU OyMaroi.

B ortuere omnwmcath OIBIT, COCTABUTH YPABHCHUA peaKuHﬁ ropcHud Mardusd u
B3aUMOJEUCTBHS OKCHAA MarHus C BOHOﬁ, OOBSICHUTD cpeay pactBopa M CACIAaTh BBIBOJ O
XUMHYECKOMN npupoac OKCuaa Maraus.

2. Ilonyuenue oxcuda xpoma (Ill) pasznoscenuem conu. TeMHO-3€JEHBINM OKCHJ XpoMa
CrpO3 momywaror pazioxeHueM ruapokcuna xpoma (III) mmm xpomoconepskamux coneit. On



IMPUMCHACTCA B KAYCCTBC IMTMCHTA, KaTaJIn3aTopa, MOJUPYIOIICTO MaTCprajia, BBOAUTCA B CTEKIIa
A UX OKpACKHU.

B dapdopoByro uamky momMecTuTh HEOOIBIION TOPKOW KPUCTALIHYCCKHA TUXpOMAT
aMMOHHS ¥ BBECTH B LICHTP TOPKH TOPAIIyI0 crHuKy. HaOmonaTh pasiokeHue Coju, KOTOpOoe
BHauaJie UET MEJICHHO, a 3aTeM yObIcTpsieTcs. Cxema peakiiu:

(NH4)2Cr207 — Cr203+N21+4H20

Ornucatp ONBIT U YKa3aTh, KAKOE IPUPOTHOE SIBJICHUE OH HAIIOMUHAET B YMEHBIICHHOM
Mmaciitabe. [lepenucarb cxeMy peakiuu, COCTaBUTh K HEW 3JIEKTPOHHBIE CXEMbI OKHCIICHUS U
BOCCTAHOBJICHHSI, OTIPEICIIUTh CTEXUOMETPUUIECKUE K0I(DPHUIIMEHTHI Iepe/1 BeneCTBaMH | THIT
peaxIuu.

3. Ilonyuenue CO2 6 annapame Kunna. Oxcun yriaepona (IV) — yrnekucnsiii raz —

colepkuTcs B HeOomibioM konmdectBe B armocdepe (0,03 %) m B pacTBOPEHHOM BHIE B
HCKOTOPBIX MUHCPAJIBbHBIX UCTOYHUKAX. B Texnuke ero IMOJIy4JaroT IpOKaJIMBAHUEM HM3BCCTHAKA
10 PEaAKIINU:

CaCO3 — CaO + CO»f,

a B 1aboparopusix — pa3ioKeHHEeM Mpamopa COJISHOM KuciaoToi B anmmapate Kumma mo
YpaBHEHUIO:

CaCOj3 + 2HCI = CaCly + HyO + CO21

['maBHBIM TOTpPEOMTENEM YIJIEKUCIOrO Tra3a sBJAETCA IUILEBas IPOMBIIUICHHOCT:
IPOU3BOJICTBO caxapa, IMBa, ra3sMpoBaHHOM BoAbl. OH IpHMEHAETCA TaKkKe B KayeCTBe
XJajoareHra (Cyxoil sexm), Ans TYIIEHHMs IOXapoB M B KadyeCTBE HArHETAIONIEro rasa Juis
HepeKadKy JIETKOBOCIUIAMEHSIOLIMXCS JKUAKOCTeH. B XUMHUYecKkol MPOMBIIUIEHHOCTH JAUOKCH]
yriepofia HCMOJb3YeTCsl HpPHU TOJy4eHUM Kalbl[MHUPOBAHHOM coOAbl — KapOoHaTa HaTpus
NayCOs3.

B Tedyenne npuMepHO TpexX MUHYT OOJBIIYIO MPOOUPKY HAMIOJIHATD YTIEKUCIIBIM Ta30M U3
annapara Kunmna, 3atem BHectu B He€ 10—15 kanens pactBopa NaOH, ToTuac 3akpbITh MPOOUPKY
CMOYEHHBIM BOIOM OOJIBIIUM NaNbLEM U BCTPSIXHYTh, ITOCIIE YEro MpoOupKa cBOOOIHO MOBHUCAET
Ha najble. YTJIEKUCIbI ra3 B3auMOJCHCTBYET CO IIEJ0Ybl0, B pe3yibTaTe 4ero B MpoOupke
oOpa3yeTcsd BaKyyM U BHEIIHEE JABJIEHUE MPOYHO MPMKMMAET €€ K Halblly. DTy peaklHio
IIPUMEHSIOT B IPOMBILIEHHOCTH I ynaneHuss CO9 U3 ra3oBbIX CMECEH.

VTraekucnelii ra3 TsKesee BO3/yXa, IO3TOMY €ro MOXKHO «IIepeiuBaTh», Kak Boay. B
TE€YEHHE MPUMEPHO TPEX MUHYT 3aMOIHITh YTJIEKUCIBIM T'a30M XMMHUYECKHM CTakaH €MKOCTBIO
100 mu1. 3aTeM «mepenuTh» ra3 BO BTOPOW CTaKaH U OIMYCTUTh B HETO TOPALIYIO JIYUuHKY. [ lmams
TacHeT, TaK KaK YIJIEKUCIBIN Ia3 He MOAIEPKUBAET TOPEHHUS.

B otuere napucoBars anmapatr Kunna u onucate nmpuHmun ero jaeiicrsus. Hammcartsb
YpaBHEHUE PEAKIMU MOJYUEHHsS YIJIEKUCIoro rasa u ero 3zaumopeiictBus ¢ NaOH. Caenatb
BBIBOJI 0 XUMHUYECKOIN TPUPOJIE ATOTO OKCUIA.

4. U3yuenue ceoticms okcuda yuruka. OKCU IMHKA UMEETCS B KKOM MTOMEIIEHUH, T
OKHA W JIBEpPH OKpalleHbl 0enoil Kpackoil. JTa Kpacka (IMHKOBble Oenuia) sBISETCS CaMoii
pacmpocTpaHeHHO# u3 Bcex Oemt. OKCu IMMHKA TPUMEHSETCS TaAKKE TIPH U3TOTOBIICHUHN Oeon
PE3UHBI, B KOCMETHKE U B METUIIHE.



B nBe mpoOupKky MOMECTUTH MO OJHOMY MHUKPOIIIATEII0 MOPOIIKOOOPA3HOTO OKCHAA
muHKa. B mepByro mpoOupky no6aButh 15-20 kamenb OJHOMOJISPHON CEpHOW KHCIOTHI, a B
JIPYTyIo — cTONbKO ke 30%-T0 pacTBOpa rMAPOKCH/Ia HATPUS. [l yCKOpEHUSs peakifii o0rpeTh
pOoOUPKH Ha CIMPTOBKE. 3aNICaTh YPaBHEHUS PEAKIIHMiA U CAETaTh BBIBOJ O XUMHUECKOU MPHPOJIe
OKCHJa LIMHKA.

OnbIt 2. ITosryyeHne u uccjieJ0BaHNe CBOMCTB 1Ie104eii

I'uapoKcuabI-OCHOBaHUST NOJPA3JENIAIOTCA Ha pacTBOPUMBIE M HEPacTBOPUMBIE.
PacTBOpHMBIE OCHOBAaHUS — 3TO MMAPOKCUIBI IETOYHBIX U IEI0YHO3EMENbHBIX MeTaioB. OHU
Ha3bpIBalOTCA LesouamMu. Camoe paclnpoCTpaHEHHOE CPeAM ILENOYed BEUIECTBO — TMIPOKCHUJ
HaTpusa (exkuil Hatp). Ilo macmtabam NpOM3BOJACTBA M INPUMEHEHMS] OH 3aHMMAET CpPEIU
HEOPraHMYECKUX BEIIECTB TPEThE MECTO IOCIE CEPHOM KHUCIOTHl M KapOoHaTa HaTtpus. B
IPOMBIIIUIEHHOCTH €T0 IOJIy4aroT 3JIEKTPOJIN30M pacTBOpa XJIOpUAa HAaTpHs, a B JJAOOPaTOPHBIX
YCIOBUSIX — B3aMMOJCHCTBMEM HaTpusi C BOJOW. OJTa peakuus MpoTekaer OypHO ¢
pa3OphI3TUBAHUEM IIOJIy4aeMOHM INENOYM, IOITOMY IPH IPOBEJICHHUU OIBITa HEOOXOIMMO
CO0JII0/IaTh OCTOPOXKHOCTb.

1. Ilonyuenue cudpoxcuda nampus. B GpapdopoByro yaniky uid KpUCTALIIM3aTOp HAUTh
JI0 TIOJIOBHHBI JTUCTHJUIMPOBAHHOW BOJbI. 3 OaHKHU, B KOTOPOW HAaXOIMTCS HATPHUl MO CIOEM
KEpPOCHHA, THHIIETOM H3BJICYb HATPUH, OCYIIUTh (WIBTPOBAILHOW OyMaroii OT KepocuHa,
oTpe3aTh HOXXOM Kycodek (He 0oJjiee MOJOBHMHBI TOPOIIMHBI) M OIYCTHTh B BOAy. Ilocie
OKOHYAHUS PEAKLUH ONPEACTUTD C TIOMOIIBI0 HHINKATOPA CPEAY IMOIYyIeHHOTO PacTBOpA.

B oryere omucarb ombIT U 00BACHUTH Habmromaemble 3(dekTsl (mmmnenne, «Oeranue»
KyCOUKa I10 MOBEPXHOCTH, pa30OpbI3ruBanue u T.1.). Hanucars ypaBHeHHE peakUuu MOTyYEHUS
NaOH. OO0bscHUTh, TOYEMY MIENOYHbIE METaUIbl XpaHIT MOoJA cioeM KepocuHa. CocTaBUTh
CIIUCOK BCEX IIeNouei (UX JOJKHO OBITh JECSTH).

2. Bzaumooeiicmsue wenoyu c kuciomoi. B pe3ynprare peakuuii menoyeil ¢ KucioTamMmu
cpella pacTBOpa CTaHOBHUTCS HEWTPAJIbHOM, MOITOMY A3TH PEAaKIMM Ha3bIBAIOTCS PEAKLUAMHU
HenTpanu3anuu. HezaBucuMo oT cocTaBa B3aMMOJEHCTBYIOIINX LIEIOYEN U KUCIIOT, BCE PEAaKLIUU
HEUTpaIn3aluy BbIPaXKatOTCsl OAHUM U TEM K€ MOHHBIM YpaBHEHUEM:

H*+ OH = H,0
PeaKI_II/II/I HeﬁTpaHI/I3aL[I/II/I (bHKCHPYIOTCH MO UBSMCHCHUIO OKPACKHU MHIANKATOPOB.

3aInoHUTh Hp06I/IpKy ACCATBHIO KaIlUIAMU paCTBOpA TUAPOKCUIA HATPUA U ,Z[0621BI/ITB OOHY
Karuio MHAUKaTOpa q)eHOJ'I(I)TaHCI/IHa. 3arem HpI/I6aBH${TL o KamjisiM COJIIHYIO KHCIIOTY IO
HU3MCHCHUA OKpAaCKu pacTBOpa. OmngIT MOBTOPUTb HECKOJIBKO pa3, 3aMCHUB (I)eHOJI(I)TaJICI/IH
CHadalJia Ha MCTHJIOpPAHIK, a 3aTEM Ha APYTHUC UMCIOUCCA HHIUKATOPHI.

B oTtuere manmcath YpaBHCHHUE PCAKIUU B MOJICKYJIAPHOM U MOHHOM BHJC, HAUCPTUTH U
3aI10JIHUTD Ta6JII/II_Iy OKpaCK1 MHAUKATOPOB B pA3JIMYHLIX CpCaax.

Omnpit 3. ITosry4yeHHe ¥ UCCIIEI0BAHNE CBOIICTB MAJIOPACTBOPUMbIX OCHOBAHHMH

boabmuHCTBO MCTAJUIOB, KpPOMC MICIOYHBIX HW MMCIO0OYHO-3CMCIIbHBIX, O6p8.3y}OT
MaJIOPAaCTBOPUMBIC B BOJAC OCHOBAHMU:. Onu MNPUMCHAIOTCA KakK COp6eHTBI, KaTaJIn3aTophl,
KpaCUTCIIM U KaK UCXOJHBIC BCIICCTBA IIPHU NOJTYUCHUU COJICI>'I, OKCHUIOB U APYTHUX COCIUHEHUH.

HazBanwue HHAUKATOpa HBCT HHAUKATOpA B PA3JIMIHBIX CpCaax




B KUCJIOU B HEUTpaJIbHON B LIEJIOYHOU

W3 umeromuxcs peakTUBOB IOJIYYUTh MajJOpPaCTBOPUMBIE OCHOBAHMS: MMAPOKCUA MeEIU
(II), runpokcun Hukens (1) u runpoxcun xenesa (I11I). Hanucars ypaBHeHus peakuuii, yka3aTbh
I[BET OCAJIKOB.

ITpobupky ¢ ruapoxcunom meau (II) mogorpers Ha CHMPTOBKE 10 M3MEHEHUs LBETa
ocazka (nmoremHenus). Hanucare ypaBHeHue peakuuu pasnoxenus Cu(OH)2 npu Harpesanuu.

W3 octanbHBIX Tpex MPOOHPOK OCTOPOXKHO CIUTH KUAKOCTh M K OCTaBIIMMCS OCaIKaM
M00aBIATh MO KAIUIIM COJIAHYIO KHUCJIOTY, HaOJIoJaTh HCUE3HOBEHHE ocalkoB. Hamwmcath
YpaBHEHUS MPOTEKAIOIINX PEAKIUMA.

Omnbit 4. Ilosry4yeHHe 1 HCCIeI0BAHNE CBOWCTB aM(OTEPHBIX OCHOBAHM A

AM}OTEpHOCTh — HHTEPECHOE SIBICHHUE, XapaKTePHOE Ui MHOTHX THAPOKCHAO0B. OHO
03HAYaeT UX CIIOCOOHOCTH MPOSABIIATH CBOUCTBA KaK OCHOBAHMIA, TaK M KMCIIOT, M ITPOSIBIISIETCS TEM
CHJIbHEE, YEM MEHBIIIE PAJNYC METAJLIa U BBIIIE €0 CTENEHb OKMCIIEHHS (BaJICHTHOCTH). [ToaToMy
Cpeay  TMIPOKCHIOB  OJHOBAJIEHTHBIX METAUIOB  aM(OTEPHBIE  OTCYTCTBYIOT, CPEIH
JBYXBaJICHTHBIX UX TONbKO 1sTh (Be(OH)2, Zn(OH)9, Ge(OH)2, Sn(OH)2 u Pb(OH)»), cpenu

TpexBaJieHTHBIX — OonbmuHcTBO (Al(OH)3, Fe(OH)3, Cr(OH)3, Sc(OH)3 1 np.), a THAPOKCHIBI

YeThIPEXBAJIECHTHBIX METAJIJIOB BCE SIBJIAIOTCSA CHJIBHO aM(pOTEpHbIMU. [ HAPOKCHIIBI METAJIIOB B
OoJiee BRICOKHX CTEIICHSAX OKUCIeHHUs yxke sBistitoTes kucinoramu (HoCrOg4, HMnOy, HVO3).

[Tonyunts B mpoOMpKe THAPOKCHA LUHKA, 100aBisfs K pacTBOpPY €ro CoJid pacTBOp
pa30aBIEHHOTO MJIPOKCUIA HATPHs (OCTOPOXKHO, 1O KarisiMm). [1oI0BHHY MOJIydeHHOTO Ocajka
nepeHecTu B Apyryro npodupky. Ha ocraBmmiics B mepBoil mpoOupke ocaloK MoAeHcTBOBATh
COJISTHOM KHCIIOTOM, Ha co/lep>KUMOe BTOPOI MpoOUpKH — TeM ke pactBopoM NaOH.

B oruere omucarhs onbIT u HabOmoneHusa. Hamucath B MOJEKYISIPHOM U MOHHOM BHUJE
ypaBHEHUs pEaKkIlvil: a) MOJydeHHs] TUIPOKCUa IuHKa; 0) ero B3ammojeinctus ¢ HCI; B) ero
B3auMoieicTBusi ¢ pactBopoM NaOH. Hammcats cxeMbl 3J€KTPOTUTHYECKON THUCCOIUAIIUN
Zn(OH)2 mo Ty OCHOBaHUsI U KACIOTHI. [IpOBECTH M OMUCATH TAaKOH e OMBIT MO MOTYYCHUIO U

HCCIIETOBAHUIO CBOMCTB I'MIPOKCHIA AIIFOMUHUS, OTBETUTH HA TE KE BOIIPOCHI.
Omnpit 5. IlosryyeHue u uccjieI0BaHNE CBOWCTB KHCJIOT

1. Ilonyuenue conanoti kuciomol u3 eé conu. IIpOMBIIUIEHHBIN CIOCO0 MOIYYESHHUS CONSTHON
KHCIIOTBl — CHUHTE3 U3 XJIOpa M BOJOpOAa. DTa peakius SBISETCS KIACCMYECKUM MPUMEPOM
[EMHOW peaklM, Ha CBETY OHA MOXXET MPUHUMATh B3PBIBHOHM XapakTep, MOITOMY B Y4EOHBIX
naboparopusx e€ He MPOBOJAT. B OTIENbHBIX Clydasx MPUMEHSETCS CTapblii crioco0 MomydeHus
COJISTHOM KUCJIOTBHI — B3aUMOJICUCTBUEM XJIOPHUAA HATPUS C CEPHOM KUCIOTOM.

B cyxyro npoOupKy MOMECTUTh OJMH MHUKPOILITIATENb XJIOpUAa HaTpUs U HECKOJIbKO (8—
10) xamenb KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHI (OMBIT MPOBOAUTH B BHITSDKHOM IIKady!).
Habmiogate  Bbienenune  OecuBeTHoro rasza. [lomHectm Kk = mpoOUpKE  CMOYEHHYIO
JUCTUNIMPOBAHHOM BOJIOM CHHIOIO JJAKMYCOBYIO Oymary u HaOJIr01aTh U3MEHEHHE €€ OKPACKH.




B otuere ommcarh OmBIT U HAONIOACHHUA, 3alUCaTh ypaBHEHUE DPEAKIMH, OOBSICHUTH
M3MEHEHHE OKPACKH UHIUKATOPA.

2. Bzaumooeticmaue consiHoU Kuciomul ¢ memaniamu. B uersipe npobupku HamuTh 1o 10
Karesb pa30aBICHHON COJITHOM KHCIOTHL. B mepBylO OIMyCTUTh KyCOYEK MarHusi, BO BTOPYIO —
’KeJe3a, B TPEThIO — IIUHKA, B YETBEPTYIO — MeJH. B oTdere 3amucarh ypaBHEHUs NPOTEKAIOIIUX
peakuuii. OOBSICHUTD, TIOYEMY B UETBEPTOM MPOOUPKE peaKIysi HE UJIET.

3. Bzaumooeiicmeue azomuou Kuciomol ¢ okcuoamu. B Tpu mpoOUPKH MOMECTHUTH IO
OJIHOMY MHKPOIIINATEI0 OKCUIOB I[MHKA, MEeAH M Xpoma. B kaxayro nmpobupky BHecTH mo 10
Karejab a30THOW KHUCIIOTHI, HAOOJaTh MPOTEKAaHWE peakiuid. B oTdere 3amucarh ypaBHEHHS
peaKIui.

4. Bzaumooeticmsue cepHotl KUciomol ¢ coasamu. B Tpu mpodupku momecTuTth o 10 kanensb
pactBopoB xjopuaa Oapus, Hutpara cBuHna (II) u kapbonata Harpus. B xaxmyio mpoOupky
n00aBUTh MO 5—6 Kamenb cepHOd KucnoThl. Habnromath oOpa3oBaHre OCAIKOB B MEPBBIX IBYX
npoOupKax M BbIAENEHUE raza B TpeThel. HamucaTh ypaBHEHHs] peakiuil B MOJEKYJISIPHOM M
MOHHOM BuJie. B 0011em BbiBojie K onbITy 10 chopmMynupoBaTh OTHOLICHHE KUCIOT K METaiaMm,
OKCHIaM, OCHOBaHUSIM U COJISIM.

OmnbIT 6. ITosrydenne coJieil 1 UX CBOMCTBA

1. [Tonyuenue coneui ceunya u cepedpa. K naru kamsim pacrsopa Pb(NO3)2 npubaButs 5
Kamenb pacTBopa jroboro xmopuaa, HanpuMmep KCl. Habmomats Bemanenue ocagka PbClo.
CamocrosTenbHO N0J00paTh PEaKTUBBI M MONY4UTh cyibdar cBuHua PbSO4 u Hoaun cBuHua

Pb|2 Omnucatb OIIBITHI, 3aIIUCATh YPABHCHUA peaKHI/Iﬁ B MOJICKYJISIDHOM U NOHHOM BHU/IC.

ITonoGpate HEOOXOAMMBIE PEAKTUBBI U MOTYYUTh FAJIOTeHU bl cepedpa: XI0pu, OpoMusa
u Honuza. OOpaTuTh BHUMaHUE Ha Pa3IMYHYI0 OKPACKy MOJIYYEHHBIX COJIeH (UTO HCTOIb3YeTCs B
KaueCTBEHHOM aHayn3e). Hanucars ypaBHEHHs peakluii B MOJIEKYJIIPHOM U HOHHOM BUJIE.

2. Bsaumooeiicmeue coneii co wenouamu. B Tpex mnpoOHpKax IMPOBECTH PpPEAKIMU
pactBopoB coseit Hukens (NiSOgy), xeneza (FeClg) u menu (CuSO4) ¢ THAPOKCHIOM HaTpUs

(NaOH). Onucath OnbIT, 3aMUcaTh YpaBHEHHS PEaKIM.

3. Bzaumooeticmsue coneii ¢ conamu. B Tpex mpoOupKax cMelaTh pacTBOPHI COJICH: B
nepoit BaCly u NapCO3, Bo Bropoii PB(NO3)2 u CuSOy, B Tperbeit KNO3 u NaCl. Hamucats

YpaBHEHHUS peakiuil B nepBoil U BTopoil mpobupkax. OOBICHUTH, TOYEMY B TpeThell MpoOupke
peaxkuus He UJeT.

4. Bzaumooeiicmsue coneu ¢ kucromamy. Conu B3aUMOJEUCTBYIOT C KUCIOTaMU B TOM
cilydyae, eclii 00pa3yroliascs HOBasi COJIb MJIM KUCIIOTa BBI- MajaeT B ocalok. Peakuuu coneit ¢
KHCJIOTaMU ¢ 00pa30BaHUEM HOBBIX HEPACTBOPUMBIX COJIel OBbUIM NPOBECHBI B onbITe 9.4. B aTOM
OMBITE CIIEAYET MOJYUYUTh OJHY M3 HEMHOTMX MaJOPAaCTBOPUMBIX KHUCIOT. JlJI1 3TOr0 HaIUTH B
npoOupky 4-6 Kameib pacTBOpa CHJIMKaTa HaTpus M J100aBUTh MO KalUIsIM pa30aBliEeHHYIO
COJIsIHYIO KucnoTy. Habmonats o6pa3zoBanue reiaeodpa3Horo ocajaka METAKPEMHHUEBOM KHCIIOTHI.
B oruere ommcare BHENIHME INPU3HAKU Tejlsl KPEMHUEBOM KHUCIIOTBI, HalUcaTbh YpaBHEHHE
PEaKIHH.

5. Oxucaumenvnuoie ceoticmea coneut (ONBIT «OTOHb — XYIO0KHUK»). HUTpaThl mienounbix
METAJIJIOB NPU HarpeBaHUU BBIJIEISIIOT KUCIOPO/, IO- 3TOMY HCIONb3YIOTCS KaK OKUCIUTETH B
COCTaBE€ CIUYEK, 3a)KUTaTENIbHBIX CMECEH, TOPOXA, PAKETHOI'O TOPOYETO.



KonnentpuposanubsiM pactBopoM KNO3 caenats pucyHok Ha pUABTpOBaIbHON Oymare B

BUJIE CrIUpaiiu (JIMHUA J0JDKHA OBITH HETIPEPHIBHOM, Oe3 nepeceuenuii). Koner qMHUM OTMETUTH
kapanganioM. IlomoxaaTe BBICBIXaHMS U MCUYE3HOBEHHUS PHUCYHKA, IOCIIE YEro MPUKOCHYThCS
TJEIOIIEeN CIMYKON K MeTKe. OTOHb IPOABUTAETCS M0 PUCYHKY, IIPOSIBIISAS» €TO0.

Onucath ¥ OOBSICHUTB OTBIT. B 00111eM BBIBOJIE IEPEYHCIUTEL CIIOCOOBI TIOMYyYEHUS COJei
Y UX BOKHEHIINE XUMUUYECKHE CBOMCTBA.

CnenaTh BBIBOABI U (DOPMUTH OTUET.

2. 3aoanus 013 camocmoamenbHoil NO020MOBKU
3apanme 1. g npenioKEHHBIX COCAMHEHMM: a) YKaXUTE WX Kjacc; 0) HaluIIuTe
ypaBHEHHUS BO3MOXKHBIX peakiuii B3aumoaeiictus ¢ H,O, Na2O, SOs, HC1, KOH.

Bapuant CoenquHeHust Bapuant CoenguneHus

1 ZnO, KOH, H,CO3 16 Bi03, Cr(OH)z, H2S

2 CaO, HNOs3, Sn(OH). 17 H20, HMnOa, Cr(OH)3
3 Al,O3, Ca(OH)z, H2SiOs 18 Li,O, KOH, HsPOy4

4 SiOz, H3PO4, Pb(OH); 19 SeO2, HBr, Pb(OH)2

5 SO, H2S04, AI(OH)3 20 BeO, H,Se, Ga(OH)s

6 PbO, Ba(OH)z, H2S 21 Gaz03, H3PO4, KOH

7 SiO2, Fe(OH)s, HI 22 SOs, Cd(OH)2, HMNnOa4
8 BaO, NHOH, Be(OH), 23 CuO, HzSiOs, Ni(OH)z
9 N20s, HF, Cr(OH)s, 24 NiO, H2SO04, Cr(OH)s
10 HNO3, Cr20s, Sr(OH)2 25 RD20, H2S0s, N20s

11 Fe20s, H2S0s, Cd(OH)2 26 K20, Mg(OH)z2, H2COs
12 Cr20s, H2S0s, Ca(OH); 27 C1,07, NH:OH, HNO;
13 P,0s, NaOH, Al(OH)3 28 SOz, H2S04, Cr(OH)s
14 CO,, Cu(OH)z, HF 29 HNOs, KOH, Cd(OH),
15 NazO, HNOs, Be(OH); 30 H2COs, Sn(OH)2, NH;OH

3ananme 2. Jlokaxure aM(pOTEPHOCTb NMPEIOKEHHBIX BEIIECTB:

Bapuant BemectBo Bapuant BemectBo Bapuant Bemectso
1 BeO 11 Pb(OH): 21 Fe203

2 A1(OH)s3 12 Bi2Os 22 Ga(OH)3
3 PbO 13 Fe(OH)s 23 MnO:




4 Be(OH): 14 Gaz03 24 Sno;

5 Cr,03 15 Cr(OH)s 25 Pb(OH),
6 Bi(OH)s 16 A1,03 26 Bi2O3

7 Fe;0s 17 Zn(OH)2 27 Fe(OH)s
8 Mn(OH)s 18 BeO 28 Ga:03

9 PbO; 19 Cr.03 29 Cr(OH)3
10 Sno; 20 Bi(OH)s 30 AL,03

3aganue 3. CocTaBbTe ypaBHEHHS PEAKIUH, C IOMOIILI0 KOTOPBIX MOYKHO OCYIIECTBUTH
CJIEIyIOIINE ITPEBPALLICHUS:

Bapuanr | Llemoyku XUMHYECKUX MPEBpAILICHUN

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

BeO — Na2BeO; — Be(OH)2 — BeSO4 — Be(NO3). — Be(OH):

H>CO3 —» K2CO3 -» KHCO3 —» K2CO3 - MgCO3— CO»2

SO2 - H2S03 ->K2S03 - KHSO3 — K2S0O3 — H2S03

AL(OH)s — Aly(SO4)s — AIOHSO4 — AL(OH)s — Al,05 — KALO;

o O B W DN

Fe203 — FeClz — Fe(OH)s — FeClz — Fe(OH).Cl

7 H.COs3 - NaHCO3 —» Na2CO3z —» CO2 > NaHCO3— H»COs3

Na2O — NaOH — Na2SO3 — NaHSO3; — Na2SOs — H2S0s3

9 CaCO3; — CaO — Ca(OH)2 —» Ca3(PO4)2 —» CaHPO4 — Cas(POa)2
10 H2S — SO2 — H2S03; — CaS03; — Ca(HSO3)2 — CaSOs

11 P — P20s — H3PO4 — NaH2PO4 — NasPOs — Na;HPO4

12 AIOHSO4 —>A1(OH)z —A12(S04)3 — AL1(OH)z — Al203 —> NaAlO,
13 H2Si103 — Si02 —» NapSiO3 — CaSiOs — H»SiO3

14 Mg(OH)2, — MgCl; -MgOHCI — MgCl; —-Mg(OH)2 — MgO

15 NaOH — NasPOs4 — NaH2POs — H3POs — NasPO4 — Caz(POa4):2

16 CaO — Ca(OH)2 — Ca3(P0O4)2 -»CaHPO4 —Ca(H2PO4)2 —Caz(POa4)2
17 NiSOs — (NiOH)2S04 — Ni(OH)2 —NiOHCI —Ni(OH)2 —»>NiO

18 Fe(OH)3 — Fe203 — FeCl3 — FeOHCl, — FeClz — Fe(OH).Cl

19 CuO — CuCly -»Cu(0OH)2 — CuSOs —CuS — Cu(NOs).




20 Cr(OH)3 — Crx(SO4)s ->CrOHS04 — Cr(OH)s -Cr203 — KCrO,
21 H,0 — Ca(OH); —>CaCO3 — Ca(HCO3)2 — CaClz — Ca(NOs)2

22 K2PbO2—Pb(OH),—> PbOHCI — PbCl, — Pb(OH)2 — PhO

23 CoOHCI — CoClz — Co(OH); — CoClz — Co(NO3)2 — COOHNO3
24 KOH — K2Si0z — H2Si03 — Na;SiO3 — H2Si03 — CaSiOs

25 ZnO — K2Zn0Oz —Zn(OH)z — ZnSO4 — Zn(OH); — ZnO

26 P205s — Bas(POs)2 — BaHPO4 — Bas(POs); — H3POs — NasPO,

27 CuSO4 — Cu(OH)2 —>Cu0O — CuClz — CuOHCI — CuCl;

28 (NiOH)2S04 — Ni(OH)>—> NiCl, — NiOHCI — Ni(OH)2 —>NiO

29 AI(OH); — AIOHCI, — Al(OH)3 —> AI(OH)2Cl — AI(OH); — A1,03

Tema 5. O6umme cBoiicTBa pacTBopoB. Cnioco0bl BhIpaskeHUs] KOHIeHTPauui

1. Omuem no nadopamopnoit pavome Ne 5 «Obuque ceoiicmea pacmeopos.
Cnocoout gvipasicenun KOHYEHMPAYUIl»
Omnpit 1. IIpurorosienne pacTBopa 3aIaHHONH KOHLIEHTPALUA

Xoo onvima.

1. Tlomyuuth OT mpemnojaBareNsl 3aJaHUE Ha MPHUTOTOBICHHE pPACTBOpPA METOJIOM
pazbaBJIeHHsI TOTO pacTBOPa, MacCcoBast JIOJII KOTOPOTO OblIa onpeieicHa IPH IOMOIIY apeoMeTpa
B MepBOM ombITe. OOBIYHO JTaeTCs 3aJlaHue MMPUTOTOBUTH PACTBOP THAPOKCHUAA HATPHUS 00BEMOM
250 mn ¢ skBuBaneHTHOM KoHNeHTparwueit 0,08 H., 0,09 1., 0,1 H., 0,11 H. u T. 1. PacTBOp TOTOBAT
B MEPHBIX K0J0ax, pa30aBJsis pacTBOP MEPBOTO OMBITA BOJIOH.

2. Beruncnuth 00BbEM pacTBOpa IIEJI0YH, MacCoBas A0JS KOTOPOro Oblia Onpe/esieHa mpu
MIOMOIIN apeoMeTpa, HeOOXOIMMBIH JIsl MPUTOTOBIIEHUS 3aJaHHOTO pacTBopa 00bEMoM 250 mit.

3. MepHbIM IWIMHAPOM MWW OIOPETKOH OTMEpPUTh HEOOXOAMMBIH O00BEM pacTBopa
ménoun. BeUTUTE pacTBOp B MEPHYIO KOJIOY. J[BaXkbl ONOJIOCHYTHh IMJIMHAP AUCTUIUIMPOBAHHON
BOJIOM, CIINTH BOJY B TY K€ KOJIOY.

4, COI(Cp)KI/IMOC KOJIOBI pa368.BI/ITL J10 METKH BOJIOM. Pa3baBiieHne BHAYaIe MOXKHO BECTHU
6LICTpO, HO B KOHIIC ,I[068.BJ'I51TL BOAYy CJICAYCT IO KaIlJIAM M3 KallCJIbHUIILIL. Pa3baBiieHne MOXKHO
CUHUTATh 3aKOHYCHHBIM, KOrjga HIDKHUAHN YPOB€Hb MCHHUCKA )KUJIKOCTU KOCHETCA METKH Ha KoJoe.

5. 3akpbITh K010y MPOOKOI U IepeMenIaTh pacTBOP, MHOTOKPAaTHO NepeBOpaurBasi Kojoy.
IIpuUroToBIEHHBIN pacTBOP UCIOIL30BATh B CIEIYIOLIEM OIIBITE.

OmnpIT 2. TuTpOBaHME pacTBOpa
Xoo onvima.

1. B MepHyto Omooperky, 3aKpelyieHHYI0 B IITaTUBE, HAJIUTh pPAaCTBOP KHUCIOTHI C
SKBUBaJIEHTHON KoHIeHTpamueir 0,1 mons/nm (0,1 H.). DTOT pacTBOp HaA3BIBaeTCsS pabOUUM



pacTBOpPOM.

2. B Tpu koHHuYecKue KOJObI BHECTH C MOMOIIBIO MepHOI nunetku mo 10 mu pactBopa
NaOH, mpuroToBiieHHOTO B MPEABIAYIIEM ONBITE, JOOABUTh B KaXIYIO KOJOY IO OJHOM Karie
MH/IMKaTOpa METHWIIOpaHXa in (eHondransenHa.

3. 13 6ropeTku MeAJIeHHO, TI0 KaIlIsiM, IPUOAaBIISATh paCTBOP KUCIOTHI K PACTBOPY IIET0YU
0 U3MEHEHHsI OKpacku HHAMKaTtopa. [lo OKOHYaHWM TUTPOBAaHMS 3amUCATh OOBEM KHUCIOTHI,
MCIIOJIb30BAaHHON HA TUTPOBAHUE.

4. OnpIT NOBTOPUTH €Il JABa pa3a, KaxAblil pa3 NpeABapUTEIbHO JOJUBAasi PacTBOP
KHCJIOTBI B OIOPETKY /10 HYJIE€BOTO JIEJICHMSL.

5. Paccuurath CpeI[HI/Iﬁ 00BeM KHCJIOTHI, HCIIOJIb30BAHHOM Ha TUTPOBaHUEC, H
9KBUBAJICHTHYIO KOHICHTPALIUIO IICIIOYH. Brruncauts TUTP pacTBOpaA.

6. ComnocTaBUTh KOHIIEHTPALMIO IPUTOTOBJIEHHOTO pacTBOpPa, HANWJAEHHYIO METOAO0M
TATPOBAHUA, C 3aJaHHBIM 3HadeHueM. Paccunrarh NOrpemIHOCTh, JONYLIEHHYK IIpU
IIPUTOTOBJICHUM PAacTBOPA, B BBIBOJAE YKa3aTh BO3MOXKHbBIE IIPUYMHBI IOTPEIIHOCTH OIIbITA.

CraenaTb BBIBOJIBI M ODOPMUTH OTUET.

2. 3aoanusa 0na camocmoamenbHoll nOO20MOEKU
1) CKOJIBKO IPaMMOB Cy/Ib(GHTa HATPHS TIOTPeOyeTCs s MPUTOTOBIeHHs 5 1vM° 8%-
Horo (110 Macce) pactBopa (motHocTb 1,075 r/em®)? (Omeem: 4302).
2) [pu 25°C pactBopumocts NaCl paBua 36,0 r B 100 r Boxsl. HaiiTi mMaccoByro
nomo NaCl B naceimennom pactBope. (Omeem: 26,5%).

3) Cxounbko rpammoB 30%-noro (o macce) pactBopa NaCl wyxxno no6aButsb k 300 T
BOJIbI, 4TOOBI oyuuTh 10%-Hb1H pacTBOp conu? (Omeem: 1502).

4) Haiiti Maccy HUTpaTa HaTpus, He0OXOMUMYIO I puroToBenus 300 e 0,2 M
pactBopa. (Omeem: 5,12).

5) Jns medtpammsanmn 30 cm® 0,1 H. pacTBOopa mienounm morpeboBamock 12 cm®
pacTtBopa KUCIOThL. OnpenenuTs HOpMaTbHOCTh KUCTOTHL. (Omegem: 0,25n).

6) Haittu monsipaocts 36,2%-noro (o macce) pacrsopa HCI, mnotHocTs KOTOPOTO
1,18 r/em®. (Omeem: 11, 7mons/om®).

7) Kaxoit 06Bem 96% (1o Macce) cepHOit KucaoTs! (m1oTHOCTH 1,84 T/cM®) 1 Kakyro

Maccy BOJBI HYXKHO B3ATh JUIs puroTosiaerus 100 cm® 15%-Horo (110 Macce) pacTBopa cepHOi
KHCTOTHI (TmoTHOCTH 1,1 /eM). (Omeem: 9,32cm® u 93,52).

8) Kakyio maccy Bojbl HyxkHO mpubauth k 200 cm® 30% (mo macce) pacTBopa
THIpOKCHIa HaTpus (mmoTHocTh 1,33 r/em®) ms momydenus 10% pactBopa menoun? (Omeem:
5322).

9) Haiith MONSIBbHOCTB, HOPMATBLHOCTH U MOJSIPHOCTH 15%-HOTO (MO Macce)
pacTBopa cepHoit kucnotsl (miotHocTs 1,1 r/em®). (Omsem: 1,8monv/ke, 3,37n, 1,68 M).

10)  Jlnsa HediTpammsamuu 42 cM® CepHOI KHCTOTHI TOTpeboBanock 1o6asuts 14 cm® 0,3
H. mesnoun. ONpeaeTuTh MOISAPHOCTh PACTBOPA CepHOit KUCTOTHL. (Omsem: 0,05 monv/om®).

11) U3 400 r 50%-uoro (o macce) pacrBopa H2SOs BeimapuBanuem yaamwiu 100 T
BoJibl. Yemy paBHa maccoBast noist H2SO4 B octaBmemest pactBope? (Omeem: 66,7%).

12)  Cxombko rpamMMoB KapOoHaTa HaTpus comepxkurcs B 500 cm® 0,25 H. pacTBopa?
(Omeem. 6,632).

13) B kaxom o0beme 0,1 H. pacTBOpa coaepxurcs 8 r cyasdara meau (11)? (Omeem:
T1omd).



14)  Cxonbko Mummutpos 0,5 M pactBopa H2SOs MoxkHO mpurotoButs U3 15 cm® 2,5
M pactBopa? (Omeem: 25mn).

15)  Kaxoii 06bem 0,1M pactBopa H3POs moxuOo mpurorouts u3z 75 cm® 0,75 H.
pactBopa? (Omeem: 187,5cmd).

16)  Kaxoii 06bem 6 M pactsopa HC1 HyXHO B3sTh 11 mpurotosienus 25 cm® 2,5 M
pactBopa HC1? (Omeem: 10,4cm®).

17)  BbIUMCIUTH MAacCOBYIO JIOJIO THIpoKcuaa Hatpus B 9,28 H. pactBope NaOH
(mnotHocts 1,31 r/eM®). (Omsem: 28,3%).

18)  BbIuMCIUTH MOJIBHBIC JOJIM CIUPTAa U BOABI B 96%-HOM (IO Macce) pacTBOpe
aTusoBoro cnupra. (Omesem: 0,905, 0,095).

19) B 1 xr Boasl pactBopeHo 666 r KOH; mioTHOCTH pactBopa pasHa 1,395 r/em®,
Haiitu: a) maccoByro oo KOH; 6) MOJISIPHOCTB; B) MOJISIIBHOCTB; T') MOJIBHBIE JOJTH IIEIOYU U
BOJEL. (Omeem: a) 40%; 6) 9,95monv/om®; 6) 11,9monv/ke; 2) 0,176, 0,824).

20)  IInotHOCTH 9%-HOTO (110 Macce) pacTBopa caxapo3sl C12Hz2011 paBua 1,035 r/em?,
BEIYHCINTE: a) KOHIEHTPAIMIO caXxapo3bl B I/IM°; 6) MOIAPHOCT; B) MOJSIBHOCTh PACTBOPA.
(Omesem. a) 93,22/0m°; 0) 0,2 7Monb/OM®; 8) 0,299monv/ke).

21)  Kaxkoii o6bem 2 H. pactBopa H2SO4 moTpebyercst ans npurotosienus 500 ey 0,5
H. pactBopa? (Omsem: 1250m°).

22)  Kaxkoit 06bem 0,05 H. pacTBOopa MoxkHO momyuuts u3 100 cm® 1 H. pactopa?
(Omeem: 1,90M°).

23)  Kakoii 06beM 2 M pacTBOpa KapOOHATa HATPHUS HAIO B3ATH JJIS IPUTOTOBICHHS |
am® 0,25 1. pactBopa? (Omsem: 62,5¢cm®).

24) K 100 cm® 96%-noii (0 macce) H2SO4 (mmoTtHOCTS 1,84 r/em®) mpudasuu 400 cv®
Boabl. Ilomyumics pacTBop MIOTHOCTHIO 1,220 r/cM®. BBIUMCIHTH €r0 AKBHUBAICHTHYIO
KOHIICHTPALUIO 1 MaccoBYIO 10110 H2SO4. (Omeem: 7,52n; 30,2%).

25)  IInotHocTh 40%-HOro (II0 Macce) pacTBOpa a30THOH KHCIOTH paBHa 1,25r/cm>,
PaccunTarh MOJISAPHOCTH U MOJISUITEHOCTB 9TOTO pacTBopa. (Omeem: 7,94 monv/om>; 10,6monv/k2).

26)  OmpenenuTh MAacCOBYK JIOJIO pacTBopa HHUTpaTta cepedpa, MOJyUYeHHOTO
CMeIIEHUEM pacTBOPOB HUTpaTa cepedpa maccamu 150r u 250r ¢ maccoBeiMu gosisimu 20% u 40%
cootBeTcTBeHHO. (Omeem: 32,5%).

27) B 250r Bompl pactBopeHo SO0r kpucrarwioruapara FeSOs 7H,O. Beruumcints MaccoBYFO JI0MFO
KpUCTaIIorupara 1 6e3oiHoro cyibhara xenesa (11) B pactBope. (Omeem: 16,7%, 9,1%).

28)  Haifti Macch! Bozbl 1 MemHOTO Kyriopoca CuSO45H20, HeoOX0mMbIe [is IPUTOTORIICHHS
OJTHOTO JIATPA PACTBOPA, conieprkartiero 8% 6e3somuoi comu. [InoraocTts 8% pactBopa CUSOs paHa 1,084r/mo.
(Omeem. 948,42; 135,62).

29) B kakoii Macce BOapI HY:KHO pactBopHTh 25T CUSO45H20 urobs! mosyunts 8%-Hblid (110
macce) pacTBop cyibara memm? (Omeem: 1752).

Tema 6. Teopus 31eKTPOJIUTHYECKOMN TUCCONHATAT

1. Omuem no nabopamopmuoit pabome Neb6 «IAEKTPOJIUTHYECKAS TUCCOLMAIUS)
L]envio pabomei sIBISIETCA MPOBEACHNUE THAPOIIN3a HEKOTOPHIX COJIEH, M3yuyeHUE BIUSHUS
COCTaBa COJIEH M BHEIIHUX YCJIOBUM HA MOJIHOTY UX THAPOJIN3A.

OmnpIT 1. OnpenesieHue cpeabl pACTBOPOB Pa3JIMYHbIX COJIel

Ha nonocky yHuBepcanbHOH MHAUKATOPHON OyMaru HaHECTH 110 OJTHOM Karijie pacTBOPOB
KCl, Al»(SOgy)3, Pb(NO3)2, NapCO3. B xakom cirygae mporekaer ruaponms? Onpenenuts pH

PacTBOPOB, PE3YIbTAThI ONBITA O(QOPMUTH B BUJIC TAOJIHIIHI:



Ne | Dopayima com [[seT - Cpena VpaBHEHHUE TUIPOIH3A B
HHJHKATOpa MOJIEKYJISSPHOM ¥ HOHHOM BHJIE

1 KCI

2 | Al(SOy)3

3 Pb(NO3)2

4 | NapCO3

OnpIT 2. U3yyeHue BJIAMSIHUS 3aps/Ia KATHOHA HA MOJHOTY T'MAPOJIN3a M0 KATHOHY

Omun mukpommarens cyinbdara skenesa (II) pactBoputs B 10-15 kamnsx Boabl. C
IIOMOUIBIO YHMBEPCAJIIbHOM MHIUKATOpHOM Oymaru cpaBHuTh pH pactBopo FeSOg4 u FeCl3

(pacTBOp 3TON conM uMeercs B ITatuBe). Kakas u3 IByX cosieldl THApPOJIM3YETCSl CUIIbHEE U
nouemy? HamucaTh MOJEKyJsipHbIE U MOHHbBIE YpaBHEHHS TMIPOJIM3a 3TUX COJEH MO MepBOi
CTYIICHHU.

OmnbiT 3. CpaBHeHHE THAPOJIU3YEMOCTH 110 AHMOHY

C nomompo yHUBEpCcaIbHON HHAMKATOPHOM Oymaru cpaBHUTh pH pactBopos NapSO3 n
NapCO3. B oTuére HanmcaTb MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIpHBIE ypaBHEHHs ruponusa. I1o

BenuunHe pH yka3aTh, B KakoM M3 JBYX pPAacTBOpPOB OOJjbIlIe: a) CTENEHb THWApoiu3a; O)
koHueHTpauus OH™- nonos. Kakoii annoH o6nanaet 6osblieit MoIspu3yeMocTbio?

OnsbiT 4. U3ydyeHue BJMAHNUA YCJIOBHH NPOBEACHUSA IHAPOJIM3Aa HA MOJHOTY ero
NPOTEeKaHUsl

1. Bnuanue xonyenmpayuu. B mpoOUpKy MOMECTHTh 2—3 Karld KOHIIEHTPUPOBAHHOTO
pactBopa xiopuzaa xkenesa (I11I). YcraHoBUTh ¢ TOMOIIBIO HHIMKATOPHOM OyMaru cpery pactBopa
(pH). PactBop B mpoOupke paz6aBuTh BOJOH, yBenuuuB o0beM B 3—4 pasa u yctaHoBuTh pH
pa3baBieHHOTO pacTBopa. Hammcars ypaBHEHHS THIPOJIH3a IO TEPBOW M BTOPOW CTYIIEHSIM B
MOJIEKYJISIPHOM X MOHHOM BHJie. C1enaTh BEIBOJI O BIUSTHUH KOHIICHTPAIIMU COJIM Ha MOJHOTY e
TUAPOITU3A.

2. Bnusnue memnepamypul. B npobupky Ha 1/3 e€ o0béma HalnMTh pPacTBOp XJOpHIA
xene3a (III) 1 mpOKUNATUTE €ro HECKOJIbKO MUHYT Ha cnupToBke. Yto Habmromaercs? [louemy
pPacTBOp MpY KUMSTYEHUN CTAHOBUTCS MyTHBIM?

B oruére onmcarh OnbIT M 3anucaTh YpaBHEHMS THIPOJIM3a B MOJEKYISIPHOM U MOHHOM
BHJIE 110 BCEM CTYIIECHSIM, UMEsI B BUJY, UTO BTOPAsl U TPEThS CTYIIEHH T'MIPOIN3a BO3MOKHBI ITPH
HarpeBaHuH.

CrenaTh BBIBOJ O BIMSHUU KOHLEHTpPALMU PACTBOPA COJHM U TEMIIEpaTyphbl Ha MOJIHOTY
MPOTEKAHUS TUPOJIN3a COJEH.

OnbIT 5. B3anmMHoe ycujieHne ruipoJin3a IByx coJjei

K 5-6 xamnsm pactBopa cynbdarta amtOMUHHS NMPHOAaBUTH TaKoil ke 00beM pacTBopa
kapOonara Hatpus. Habmomate oOpa3oBaHMe ocajgka TMIPOKCHAA AIIOMUHUS M BbIAEJICHUE
MY3BIPbKOB YTIIEKUCIOTo ra3a. [IoBTOpUTh ONBIT B Ipyroi mpoOUpKe ¢ UCIIOIB30BaHUEM CyJIb(aTa




IIOMUHUS U cynabuaa HaTpusi. OnpeaenuThb 1Mo 3anaxy, Kakou ra3 MpHu 3TOM BBIACISETCS.

B otuére onmcats onbiT. Hanucars ypaBHEHUs peaklivii B MOJIEKYJIIPHOM M HOHHOM BUJIE
U OOBSICHUTH, TIOYEMY B PEAKIMAX 00pa3yloTCs He KapOOHAT alIOMHHUSA (B NEPBOM MpoOupKe) u
HE Cynab(puI aTIOMUHUS (BO BTOPOH MPOOHpPKE), a THAPOKCH] ATFOMUHUS (B 00€UX MPOOHpKax).
[TpuBectu em€ nBa-Tpy MpUMepa B3aUMHOI'O YCUJIEHHSI TUAPOJIN3A IBYX COJIEH.

CraenaTb BBIBOJBI U ODOPMUTH OTUET.

2. 3aoanus oaa camocmoamenvHou nNOOZOmMoOEKU

PaccmoTpuTe BO3MOXKHOCTBH MPOTEKAHUSI THAPOIN3A COJIEH, YKOKUTE 00JIacTh 3HAUYECHUUN

pH pactBopoB (>, =, < 7), OTBET NOJATBEPAUTE YPABHEHUSIMHU PEAKIUH.

’]:apHaH Hpe,I[J'IO)KeHHBIe COJIN BapI/IaHT Hpe,[[J'IO)KeHHLIC COJIN

1. ZnS04, NaCN, KNO3 16. NiClz, Ba(CH3COO)., Na2SO4
2. CuClz, Na2SO0s, Li2SO4 17. C0S04, K2SO3, KNO3

3. NaCl, NazCOs, Fe(NO3)s 18. CHsCOOK, CrCls, Ca(NOs),

4. NaF, NiSO4, NaNOs 19. Zn(NO3)2, NaNOs, NaxSe

5. Na>SOs, AICI3, KNO> 20. NaCl, NasPOs, Ni(NOz)2

6. MnSQO4, CH3COONa, KNOs 21. NazS, NH4sNO3, KBr

7. KNO3, CoClz, NasPO4 22. BaCl,, KCN, MgSO4

8. NH4C1, KoCOsz, NaxSO4 23. Na2SOs, Al(NOz)3, Na:Se

9. KCIO4, Cr2(SO4)s, NazS 24, K2COs, FeCls, Ca(NOs),

10. FeSOs, KC1, Li2SOs 25, NaNOs, Cu(NO3)z, Sr(NO>)2
11. Pb(NO3)2, K2SO3, Nal 26. MnClz, Ba(NO3)2, K3POs

12. NaNOs, SnCl, Ba(NO2). 27. Kl, ZnClz, NazS

13. Li2COs, Alz(SOs)s, KC1 28. K2SO4, (NH2)2S04, K:Se

14. Fez(SOa)s, KsPOs, NaC10, 29. Cr(NOs)s, K2S, Nal

15. NazS, CuSOs, CaCl; 30. KNOs, AlBrs, Ca(NO2),

Tema 7. OCHOBBI XUMH4YECKOH TEPMOJUHAMUKH

1. Omuem no nadopamopnoit paoome Ne7 «OcHO8bl XUMUUECKOU MEPMOOUHAMUKU.
Onpedenenue menioemKoCmu Kaiopumempa ¢ ROMouibio 2opayeil 600bl»

Bce xummnueckue PCaK COMPOBOXKAAOTCA MOTTTOMCHUEM HIJIN BBIICICHUEM TEIJIOBOU
OHEPTHUH. PeaKHI/II/I, uaymue ¢ BBIACICHHUEM TCIJIa, HA3BIBAOTCA JK30TCPMUUCCKHMMHU, a C
MOTJIOIIEHHUEM — JHAOTEPMUYECKUMHU. KOJIHUYECTBO BBIZCIECHHOTO WM TIOTJIOMICHHOTO TeIuIa




Ha3bIBAETCS TEIUIOBBIM Y(PPEKTOM peaKuu.

DKCcIepUMEHTAIFHOE ONPECTICHHE TETIOBBIX APPEKTOB XUMUYECKUX PEAKIIHA IPOBOISAT
B CHENMAJbHBIX YCTPOHCTBaX — Kalopumerpax. Kamopumerp mnpencrasisier co0oil cocyn,
CHAa0KEHHBINM TEIUIOM30JUPYIONIeH pyOalKkol Ui YMEHBIICHHS TEIJIO0OMEHa C OKpYKarolen
cpenoii. [IpocTeitimmii KaJIOPUMETP COCTOUT U3 IBYX CTaKaHOB: HapyxkHOTO (1) 1 BHyTpeHHero (2)
— COOCTBEHHO KaJIOpUMETpPA, YCTAHOBJIEHHOTO Ha TEIJIO- H3O0JUPYIOUIeH MOJCTaBKe M
CHa0XEHHOTO KPBIMKOH (3) ¢ oTBepCTUsAMHU Il TepMoMeTpa (4), BopoHkH (5) n Memanku (6).
UroObl cBecTH MOTEPH TEIUIa K MUHHUMYMY, BHYTPEHHUIl CTakaH He JOJDKEH KacaThCsl CTEHOK
BHEIIIHETO.

KosuecTBO TEMNOTHI, BBIAETUBILICKHCS WIH MOTJIOMEHHOM B X0JI€ PEAKIIMU, ONPEAEIIACTCS
0 U3BECTHOM opMmyie:

Q=K-AT, 1)
rae K — rermmoemkocTs kanmopumerpa, AT — u3MeHEeHHEe TeMIIepaTyphl B X0JI€ PEaKIIUHU.

[To ¢dusmyeckoMy CMBICIY TEIUIOEMKOCTh KaJOPUMETpPa €CTh KOJMYECTBO TEIUJIOTHI,
HEeoOXoauMOe JUIsi HarpeBa BCEX €ro vacred Ha oauH rpagyc. OHa CKIIaJbIBaeTcs W3
TEIIOEMKOCTHU pacTBOPA, KOTOPBI HAXOJAUTCS BO BHYTPEHHEM CTaKaHE (Cp~mp), Y TETUIOEMKOCTH

camoro crakaHa (Cep'mer):

K=Cpmp + Cepmey )

Puc. 8. Cxema npocmeiiwezo
Karopumempa

1 — Hapy’xHBIi cTakaH, 2 — BHYTPEHHMH CTaKaH,
3 — KphIlKa, 4 — TEPMOMETD, 5 — BOPOHKA,
6 —Memanka

[TockonbKy KOHIIEHTpalMs pacTBOpa Majia, VyaAelbHas TEIJIOEMKOCTh pacTBOpa
MPUHUMAETCS paBHOM TerioeMkocTd Bojwl, T.e. 4,18 JIx/(r-K); macca pactBopa m3BecTHa U
TEIJIOEMKOCTh PACTBOPA MOKET OBITh BhIuMCIIeHA. OIHAKO TEIJIOEMKOCTh CTaKaHa HEU3BECTHA, 1
e€ HeOoOXOAMMO OTIPEACTUTH IKCIIEPUMEHTAIBHO.

BKCHepHMeHTaJIBHaH qacThb

Lenvio pabomer SBASIETCS ONpeAeNeHNe TEIUIOBOro Y (heKTa peakiuii raleHnst U3BeCTH,
HEUTpAIU3alUN IIETOYN KHUCIOTON U B3aUMOJICHCTBUSI IFOMUHUS C COJISTHOM KMCIIOTOM.

Xo0 onvima.

1. 3anucars Temneparypy kanopumerpa (T)).

2. C noMoI1bpi0 MEpHOTo HuIKMHApa Habpath B ctakad 100 mi Boxsl, HarpeToi 10 50-60
°C, Temmeparypy U3MEPHTH C TOYHOCTBIO JI0 JECATBIX Jolel rpaxyca u 3amucath (T,). beictpo

BBUINTH HAarpeTyio BOAY BO BHYTPEHHMI cTakaH Kanopumerpa. [loctossHHO nepemerinBasi, uepes



KOKIYI0O MUHYTY 3aMepsiTh TEMIIEpaTypy BOJbl B KaJlOpUMETpPE W TIOKa3aHUs TepMOMETpa
3aHOCHUTbH B TaOJIHUILY:

B xozae u3Mepenuii HaOIrOAaeTCs TPU MIEPUOJIA:

1) Temneparypa B KaJlopuMeTpe OBICTPO YMEHbIIACTCS (HarpeBaeTcsi BHYTPEHHHUN CTaKaH
KaJIOpUMETPA);

2) Temrieparypa cTabUIN3UpyeTcs (HaCcTyIaeT TEIIOBOE PaBHOBECHE);
3) TemnepaTypa MEIJIEHHO YMEHBIIAETCS (3a CUET pacCEeUBaHMs TEILIA).

JUis pacdyeTroB TEMJIOEMKOCTH OpaTh TEMIIEpaTypy BTOpPOrO IE€pPHOAA, OCTAIOIILYHOCS
IIOCTOSSHHOW B TeueHue 2-3 MHMH. OTy TemIepaTypy Ha30BEM paBHOBECHOM M 0003HAUYUM
CHUMBOJIOM 6 (Tped. «T3Tay).

Bpewmsi, Mun 0 1 2 3 4 5 6 7 8 9 10

T,°C

KonuuecTBOo Temia, COOOIIEHHOE KaJOPUMETPY HArpeToll BOAOW, OIpPEAeNsIeTCs IIOo
YpaBHEHUIO

Q=Cy -my, (T, -6) 3)

KoynuecTBO TEIUIOTHI, MOITIONIEHHOE KAJIOPUMETPOM, OMPENENISETCs 0
YPaBHEHHIO:

Q=K(6-Ty) 4)
ITockonbKy neBbie 4acTu ypaBHenui (3) u (4) paBHbl, TO IPUPABHUBAEM
HpaBhIE YaCTH U mOiy4aeMm (opmyiy Ui pacdera TEIUIOEMKOCTH KaJlOpH-
MeTpa:
Cio My, (T, —6) _ 418-100-(T, - 6)
0T, T - ®)

K =

Omnpenensiemas o gpopmyie (5) sennunna K usmepsiercsa B Jx/rpan.

Buiyucnenue mennoemxocmu xanopumempa. Ilpnbau3ntensHOe 3HaYEHUE TEMIOEMKOCTH
KaJOpUMeTpa MOXeT ObITh BBIYMCICHO 1O ¢opmyne (2). s 3Toro BHYTpEHHUH CTakaH
KaJIOpUMETpa B3BELIMBAETCS HA TEXHOXMMHYECKHX BECAX, PACCUUTAHHBIX HAa MaKCHUMAaJIbHYIO
Harpy3ky 10 500 r, a yzaenbHas TEIUIOEMKOCTh CTEKJA, M3 KOTOPOTO H3rOTOBJEH CTAaKaH,
npunumaercst pasHoi 0,78 JLx/(r-K).

Cnenatb BbIBOJIBI U OQOPMUTH OTYET.

2. 3adanus ona camocmosamenvHoi NOO20MOGKU

[IpeneOperass TeMrepaTypHOH 3aBHCHMOCTBIO BBIYHCIUTH CTaHAAPTHBIE W3MEHEHUS
DHTANBIINU, OHTPONUHU, OSHeprun [ubGOGca B CcOOTBeTCTByMONICH peakiuu. OnpeaenuTh
TEMIEPaTypy, MPH KOTOPOHl YCTaHABIMBAETCS XWMHUYECKOE PABHOBECHE DPEAKIMH, U CIeNaTh
BBIBOJI O BOBMOXKHOCTHU HpOTeKaHI/ISI peaKHI/II/I B HpHMOM HaHpaBHeHI/II/I.




BapuanTt YpaBHeHHUSs peakiuil

1 2Mg(k) + CO2(r) = 2MgO(x) + C (rpacpur)
2 3CHa4(r) + CO2(1) + 2H20(x) = 4CO(T) + 8H2(r)
3 4HCI(r) + O2(r) = 2H20(r) + 2Cl2(1)

4 2H2S(r) + SO2(r) = 3S(pomb) + 2H20(x)
5 2Cu20(1) + Cu2S(T) = 6Cu(T) + SO2(1)

6 2H,0(r) + 2Cly(r) = 4HCI(r) + Ox(r)

7 3Fe203(1) + Ha (1) = H20(r) + 2Fes0q(T)

8 CaO(t) + CO2(r) = CaCOs(1)

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

10 2ZnS(t) + 302(r) = 2ZnO(T) + 2S02(T)

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

12 BaO(t) + COx(r) = BaCOs(T)

13 2NO(r) + Oz (r) = 2NO2(r)

14 H20(r) + 2Fe304(T) = 3Fe203(T) + Ha(r)

15 2Al,03(t) + 6SO2(r) + 302(r) = 2Al>(SO4)3(T)
16 CaO(t) + H20(x) = Ca(OH)2(1)

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

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

19 Ha(r) + l2(r) = 2HI(r)

20 CaO(r) + SO3(r) = CaSO04

21 2MgO(x) + C (rpadur) = 2Mg(x) + COx(T)
22 2Al5(SO4)3(t) = 2Al,03(T) + 6SO2(r) + 302(T)
23 CO(r) + Cla(r) = COCly(r)

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

25 CO(r) + H20(r) = CO2(r) + Ha(T)

26 N2(r) + 3Hz2(r) = 2NHa(r)

27 3CHa(r) + COz+ 2H,0(k) = + 8Ha(T)

28 2NO2(r) = 2NO(r) + O2 (r)

29 Cla(r) + 2HI(r) = I2(r) + 2HCI(r)

30 Fez04(t) + CO(r) = 3FeO(1) + CO2(1)




Tema 8. XuMHnuyeckass KHHETHKA M KATAJIM3
1. Omuem no nabopamopuoit pabome Ne8 «Xumuueckas KuHemuKa u Kamaius»

UeﬂblO pa60mbl ABJIICTCS SKCIICPUMCHTAJIBHOC ONPCACIICHUC KHMHCTUUCCKHUX ITapaMETpPOB
XUMHYSCKOM pPCaKuun: nmopsaaka p€akuyuu U SHEPIruu aKTUBALlUH.

Hccnenyerca peakuus MeEXIy TUOCYIbGaTOM HATpusi U CEPHOM KHCIOTOM, KOTOpas
ONUCHIBACTCS] YPABHEHUEM:

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

OnuH U3 NpoAyKTOB peakiuu (cepa) Mo X0y peakluu o0pa3yeTcsl B BUJE OUYE€Hb MEJKHUX,
HEBUJMMBIX BHayaje, KOJUIOMJHBIX 4YacTHUIl, B3BELIEHHBIX B Boje. Korma koamuecTtBo cepbl
BO3pacTaeT, €€ YacTHUIlbl HAUMHAIOT COEIMHATHCA MEXy cOOO0M (KOoaryampoBaTb) U CTAHOBATCS
3aMeTHBIMU O1arojapsi TOMy, 4TO pacCEUBAIOT CBET.

PaccessHue cBera KOJNJIOMIHBIMHM YacTHULIAMU Cepbl HAOMIOAETCs B BUJE T0JlyOOBAaTOrO
OKpaIllMBaHUs pacTBOpa, HANOMHMHAIOMIETO CJa00e CBEYCHHE. OTO SBJICHHUE HA3bIBACTCS
omanecnennue. [Ipu npoBeneHnn sKcrnepruMenTa He0OX0IMMO U3MEPSTH IPOMEKYTOK BPEMEHHU
MEXIY IBYMsI MOMEHTaMU: MOMEHTOM Havalia peaKIid U MOMEHTOM, KOTJIa CTAHOBUTCSI BUJIUMOM
OIaJIECLICHIIUS.

OTOT IpOMEXKYTOK IPUHUMAETCS 3a BpeMsl IpoTeKaHus peakuuu (1). Bennuuna, odparHas
T, IPOMOPLMOHATILHA CKOPOCTH peakiuu (V); equHuIa eé u3MepeHus — ¢ . Jlanee 11 KpaTKOCTH
ATy BEIMUYMHY Oy/ieM Ha3bIBaTh CKOPOCTHIO PEAKIINH.

[Tpu BbINOMIHEHUU pPaOOTHI TPOBOJATCS TPH OIIBITA.

[TepBblii OMBIT BBIMOIHSIETCSA MPHU PA3IUYHBIX KOHLEHTPALMIX THOCYJIb(aTa HaTpHs, B TO
BpeMs KaK KOHIIEHTpaIUsl CEPHOI KHUCIOThI OEepeTcsl OJUHAKOBOM /JIs1 BCEX M3MEPEHUH B 3TOMN
cepud. B 3TOM omnbITe BBIABISAETCS 3aBUCHMOCTBH CKOPOCTH PEAaKIUU OT KOHIIEHTpAalUU
THOCYJb(aTa HATPUSI.

Bo BTOPOM OIIBITEC HCpCMeHHOﬁ BEJIUYMHON SABISAETCA KOHICHTpalnu-d cepHoﬁ KHUCJIOTHI, B TO
BpPEM:A KaK KOHIOCHTpALUA TI/IOCYJ'IB(i)aTa HaTpusa NOAACPIKUBACTCS MOCTOSSHHOHM. B 3TOM ombITe
OmnpeacIsICTCA CKOPOCTh pCAKINH B 3aBUCHMOCTHU OT KOHICHTPALUU cepHoﬁ KHCJIOTHI.

O0beTMHUB U3MEPEHHbIE 3aBUCUMOCTH CKOPOCTH peaKkluu OT KOHIIEHTpaluil THOCYyb(daTa
HATpUs U CEPHOM KHCIIOTHI, MTOJIy4al0T YpaBHEHHUE, CBI3bIBAIOIIEE CKOPOCTh PEAKIIMH ¢ 00EUMH
NePEeMEHHBIMH KOHIIEHTPALIUSIMU pEareHToB. JT0 U Oy/IeT ypaBHEHHE 3aKOHA JEHCTBYIOIINX MAcC
WJIM KUHETUYECKOE YPABHEHUE PEaKIUU:

V =kC} -C

Na, 5,0, H,50,

HewnspecTHpiMU BCJIIMYMHAMH, KOTOPBIC HY>KHO OIPEACIINUTD, SABJIAIOTCA IMMOKA3aTCIIU CTCIICHU
N1 1 n2, T.C. KHHETHYSCKUI MOpsAAOK pCaKIuU I10 TI/IOCYJIB(I)aTy HaTpus U CCpHOfI KucinoTe. Ux
YCTAHOBJICHUEC SABJISICTCA LCIIBIO IBYX IIEPBBIX OIBITOB.

OmnbiT 1. OnpeaesieHue YaCTHOI0 KMHETHYECKOI0 MOPSAKA 110 THOCYJIb(ATY HATPHUS



XoJ1 onbITa.

1. B nati oTAenpHBIX MpOOMpPKax MPUTOTOBUTH ISITh PACTBOPOB THOCYNb(daTa HATPHUS C
pa3IMYHBIMM KOHLIEHTpauusMu. B niepByro NpoOMpKy HaIUTh U3 KalleIbHUIIbI 2 KaIluld pacTBopa
Na2S203, BO BTOpPYIO — YeThIpEe, B TPEThIO — LIECTh, B YETBEPTYIO — BOCEMb H B MATYIO — JIECATh
Karesnb pactBopa. [locie sToro o0bEM pacTBOpa B Kaxka0il mpoOupke noBecTH 10 12 kamemnb
no0aBJIeHHEM BOJIbL: B IIEpBYIO MpoOupKy BHecTH 10 Kamenab BOJbl, BO BTOPYIO — 8, B TPETHIO — 0,
B 4eTBEPTYIO — 4 U B mATYyI0 — 2. Eciiu Tenepp NpUHATH KOHIIEHTPAIMIO CaMOro pa30aBiIeHHOTO
pactBopa (IIepBOro) yCIoBHO 3a €AMHHUILY, TO CIAEAYIOLIe OyIyT UMETh KOHIICHTPAIUIO /1Ba, TPH,
YEThIPE U MSATh.

2. B mpurotoBieHHBIX TpoOupkax ¢ pactBopamu NazS203 mpoBeCTH peakyy C CEPHOM
KHUCIOTOM. 171 3TOro B KaXK1y10 U3 HUX J100aBUTh OJIHY KaIlJIt0 CEpHOM KUCIOoThl. Kax bl pa3 no
CEKYH/IOMEpPY OIpPEAEIUTh BpEMsS pEaKUMM — JOCTUKEHHE OJUHAKOBOW HHTEHCUBHOCTU
OMajeCUEHIIHH.

3. BbuncauTh 3Ha4€HUS CKOPOCTH PEaKLUU U 3aII0JHUTH Ta0IHILy:

C
Yucno kanens | Yncio Konuenrpanus KOpOCTb
Howmep Bpews
THOCYIB(aTa Karesib THOCYIb(aTa peakuuu,
OIbITa HaTps BOJIBI natpus, C peakuuu, t
’ V=1nh
1 2 10 1

4. TloctpouTh rpaguK 3aBHCHUMOCTH CKOPOCTH DPEaKIMM OT KOHIIEHTpallMM pacTBopa
tuocynbgaTa HaTpus NazS203, 10 By KOTOPOTO YCTAaHOBUTH YaCTHBIM KHHETHUUYECKHUM MOPSIOK
peakuuu o THOCYNIb(aTy HaTpusl.

OnbiT 2. OnpeaesieHue YaCTHOTO KMHETHYECKOT0 MOPSIAKA MO0 CEPHOIl KUCJI0Te

1. ITpurotoBuTh TpU Mpodupku ¢ pactBopamu H2SO4 pasHoii koHICHTpawu. J{us 3Toro B
NEPBYI0 MPOOHPKY HAJUTh OAHY KallJll0 PacTBOpa CEPHOI KHUCIOTHI, BO BTOPYIO 2 KaIllH, a B
TPEThIO 3 KaIliu; MOCJE 3TOr0 B KKy NPOOHPKY 100aBUTh AUCTUIUIMPOBAHHYIO BOJY Tak,
4T00BI 00BEMBI PACTBOPOB BO BCEX TPEX MPOOUPKAX OBLIM OJMHAKOBBIMH — IO 8 KaIlelb.

2. PactBop THOCcynb(haTa HaTpUs B 3TOM OIbITe OEpeTcss OJMHAKOBBIM — YEThIpe Karlju.
Yto0bl pe3yibTar onbiTa ObUT 00JIee TOYHBIM, PEKOMEHIYETCS

4yeThipe Karmi pactBopa NaS;O3 moMecTuTh B OTAEIBHYIO NPOOHMPKY, a 3aTeM B Heé
BJIMBATh PAacTBOP CEPHOM KHUCIOTHI M3 OJHOW (M3 TpEX 3apaHee NMPUTOTOBICHHBIX) MPOOUPKHU.
Bpems peakiiu u3mepsieTcst TaKUM e 00pa3oM, Kak U B IEPBOI CEPHH; 3aTEM TaKXKe 3aI0THIETCS
Tabuma:



3. 1o mony4eHHBIM OMBITHBIM pe3yJbTaTaM IMOCTPOUTH T'padUK 3aBUCUMOCTH CKOPOCTH
pEaKIMU OT KOHIICHTPALUU CEPHOI KUCIOTHL. By momyyeHHoro rpaduka mo3BoIsieT ONpeaeTuTh
YACTHBIM KMHETMUYECKUH NOPSAIOK peaklUuu IO CEpHOM Kuciore. 3Has 00a YacTHBIX NOPAIKA,
HAUTH (MX CJIOKEHUEM) OO KHHETHYECKUN TIOPSAOK ucciemyemMoit peakmun. [1o pe3ynpratam
OTIBITOB B BHIBOJIE 3alMCaTh KMHETHYECKOE YpaBHEHHE PEaKIUl THOCYIb(aTa HaTpUs C CEpPHOU
KHCJIOTOM.

OmnbiT 3. OnpenesieHue YJHEPTrUN AKTUBALNH

B Tperpem ombiTe ompenensercs SHEprusi akTUBALMM PEeaKlUM MEXIy THOCYJIb(aToM
HaTpUsi U CEpHOM KUCIOTOM. [l 3TOro BpeMs €€ IpOTEKaHUs U3MeEpsAETCs NpU TPEX Pa3HBIX
TEMIIEPATYPax, HO IPU OJMHAKOBBIX KOHIICHTPALUSAX PEarcHTOB.

1. B Tpéx mpobupkax mMpUroTOoBUTH OAMHAKOBBIE 00beMbI pacTBopa NaxS>03 oHO# U Toit
JKE KOHILIEHTpaIH. PEKOMEHIyeTcsl B KaX 101 MPOOUPKE K JIBYM KarllsiM pacTBOpa THOCYJIb(ara
HATPUS, B3STOTO U3 MITATHBA C PeaKTHBAMH, JOOABUTH JCCSTH Karellb JUCTUUIMPOBAHHON BOJIBI.

2. B nepBoii npoOupke peakuus NPOBOJUTCA NPU KOMHATHOM Temneparype. [ns storo
npoOUpKyY Nepes HayajaoM Peakli OMECTUTh Ha 3—5 MHH B TepMOCTAT, UMEIOIUH KOMHATHYIO
TEMIIepaTypy, Tak, 4ToObI pacTBOp B MPOOHMPKE MPHUHSI TeMIepaTypy TepMocraTta. B kauectBe
TepMOCTaTa MCIONb3YEeTCd XUMHUYECKHH CTakaH € BOJOHM; TemiepaTypa BOJbI B TEpMOCTaTe
KOHTpoJHpyercss TepMomerpoM. llocie Toro kak Temmeparypa ycTaHOBHJIAch, B MPOOHPKY
N00aBIIeTCs O/1HA KAIUIsl CEpHOU KUCIOTHI M U3MEPSIETCSl BPEMS pEaKLIUU.

3. Temneparypa TepmocTara MOBBIIACTCS (TpUOaBICHUEM ropsyeil BOAbI) Ha IECSTh
rpagycoB. Bropas mpobupka ¢ NaxS;03 TepMmocTtatupyercs B TE€YeHHE 5 MHH HpPH HOBOU
TEMIepaType U B HEW TOYHO TaK e MPOBOAMUTCA PEaKLMs C OJHOM Kariell CepHON KHUCIOTHI.
Takum >xe 00pa3oM ¢ HHTEPBAIOM B JIECATh IPaJyCcoB IPOBOJUTCS HM3MEpPEHHE BpPEMEHU
IPOTEKaHUs PeaKIH B TpeThel nmpobupke. /laHHbIE 3aHOCITCS B TAOJINILY:

Howmep Yucno kanesnsb | Yueno kanens | KoHunentpanus Bpews Ckopoctb

OmbITa CEPHOI KUCIIOTBI BOZBI cepHOM Kucaotel, C E eiKHH peaxkuum,
’ V=1i

1 1 7 1

2 2 6 2

3 3 5 3

4. Jlna kaxaoi mapsl U3 JABYX TEMIIEpaTyp BBIYUCIUTH BEJIWYMHY SHEPTHHM AKTHUBAIUH.
ITocne aTOr0, NCXOs U3 TPEX MOTYYEHHBIX 3HAUYECHUM SHEPTUH aKTUBALIH, BBIYUCIUTD €€ CpeIHES
3HaYEHUE.

5. Ompenenuth OMMOKY OIBITA, CPABHUB HaWJIEHHOE 3HAYEHWE DHEPTUM aKTHUBAIUU C
U3BECTHBIM 110 uTeparype (35 k/[x/mMounb).

6. Onucath OMBIT U CIAENIaTh BEIBOJIL.



CnenaTb BBIBOJIBI U OQOPMUTH OTUET.

2. 3adanusn ona camocmoamenbHoOu NOO2OMOEKU

1.Kak usmenurcst ckopoctb peakuu 2NOq) + Ozr) <> 2NOy) eciu yMeHbIIUTH 00BbeM
cocyna B 3 paza? (OtBeT: Bo3pacTeT B 27 pa3).

2.Uemy paBHa CKOpPOCTh XHMHUYECKOM pEakluu, €CIM KOHILEHTpalUs OJHOTO U3
pearupyromux BEIIEeCTB B HaYalbHBIM MOMEHT OblIa paBHa 1,2 Momw/1, a yepe3 50 MuH cTana
paBHo# 0,3 mone/n? (OtBet: 0,018moub/(71-MUH)).

3.Ilpu cuHTe3e aMMHMaka K JaHHOMY MOMEHTY BpeMeHHu mpopearupoBaio 0,9 Mois/n
BOJIOPO/Ia, & €ro HavajabHas KOHIICHTpaIus Obuta paBHa 1,4 Moub/1. Onpenenute KOHIEHTPAIIUIO
OCTaBIIIETOCS BOJOpoAa U mpopearuporasiiero azora. (Oreet: 0,5 u 0,3 Mob/i).

4.11pu noBsiienun Temneparypsl Ha 20°C ckOpocTh peakiuu Bo3pocia B 9 pa3. Uemy paBeH
TEMIEPATYPHbIH KO3(PPHUIIMEHT 3TOM peaklUyd U BO CKOJIBKO pa3 YBEJIUYUTCS €€ CKOPOCTh MPHU
noBbiieHnH TeMieparypsl Ha 30 u Ha 100°. (OTBeT: ¥ = 3; B 27 u 59049 pas3).

5.Peakmus uper no ypaBuenuto Hz + I2 = 2HI. Koncranra ckopocTu 3ToW peakiuu mpH
508°C pagna 0,16. Mcxomnbie KOHIICHTpauu pearupyromux Bemects: Caz = 0,04 moins/n; Clp =
= 0,05 Mounb/n. BeruucnuTe HavalnbHYIO CKOPOCTh peakiuu U cKopocTh ee, korma CHz = 0,03
mons/n. (Otset: 3,2-10~% u 1,92-10~ mosb/(MOJIB-MUH)).

6.ITpu cocrostnun paBHoBecus cucteMbl N2 + 3H2 <> 2NH3 konnenTpanus azora pasua 0,5
Monb/nMS; Bogopoma — 0,7 momb/am®; ammmaka — 0,2 Moms/aM°. BEIUHCINTE KOHCTAHTY
pPaBHOBECHS M UCXOJHBIC KOHIIGHTpAIIMU a30Ta U Bogopoaa. (Omeem: 0,233; 0,6 MOJIB/ M 1).

7.KoncranTa paBHoBecus romoreHHou cucteMmbl CO )+ H20 ) = CO2 () + Hz () mpu 850°C
paBHa 1. BeluuciHTe KOHIICHTPAIMM BCEX BEIISCTB TIPU PABHOBECHH, €CIIM WCXOJHBIC
koHueHTpauuu: [COJuex = 3 MOJIB/ M, [H2OJuex = 2 MOJTB/M°. (Omsem:1,2; 1,2; 1,8; 0,8
MOITB/mMY).

8.IIpu cunrese docrena CO + Clz <> COCl, paBHOBECHBIC KOHIICHTPALUN PEarHPYIOIIUX
Bemects Osumm: [Cl2] = 0,2 mons/mv®; [CO] = 0,1 moms/nm®; [COCl2] = 2 mons/mv®. Kax
U3MEHATCSA CKOPOCTH MPSMOI 1 00paTHOM peakiuii, eciiu yBenuuuTh fasiaeHue B 10 pa3? B kakom
HarpaBjeHUn Oyner cmemarbes paBHoBecue? (Omeem: ymenbmutcs 10 pa3; paBHOBecue
CMECTHUTCS BIIPABO).

9.TemneparypHbIii K03()PHUIMEHT CKOPOCTH peakiuu paBeH 2,8. Bo ckonbko pa3 Bo3pacTeT
CKOPOCTb PEAKIMHU MPH MOBBIIIEHUH TeMiiepaTypsbl oT 20 qo 75 °C? (Omeem: yBenuuutcs B 287

pas).

10.PacTBOpenue oOpa3ua nuHKa B coisiHol kuciote npu 20 °C 3akaHumBaeTcs dyepes 27
MUHYT, a ipu 40 °C Takoii ke oOpasen MeTaia pacTBOPSAETCS 3a 3 MUHYTHI. 3a Kakoe Bpems
JaHHBIN 00pasel nuHKa pactBoputcs npu 55 C? (Omeem: 34,6 c).

11.B cucteme Ay + 2Br) <> C(r) paBHOBECHBIE KOHIIEHTpAIIMH paBHbI (Mons/mmY): [A] = 0,6;
[B] = 1,2; [C] = 2,16. OnpenenuTe KOHCTAHTY PAaBHOBECHUS PEAKIIUU M UCXOHBIC KOHIICHTPAIMH
BemectB A u B. (Omeem: 2,76; 5,52 mons/mm°).

12.Peaxnus uaer o ypaBaeHnto: 4NH3z + 502 = 4NO + 6H20. Kak u3MeHUTCS CKOPOCTH
peaxkuu, eciy YBEIUMUNTh AaBiieHue B ABa pa3za? (OTBeT: yBeauuuTbes B 512 pas).



13.Kak m3menutcst ckopocth peakiuu: 2NO¢) + Oz = 2NO2(), eciii yMEeHbIIUTh 00beM
peakroHHoM cMecH B 3 paza? (OTBeT: Bo3pacrtaet B 27 pas).

14.Kak u3MEHHTCS CKOPOCTh peakuuu ropenus cepol: Sr) + Oz¢) <> SOz, eciu
YMEHBIIUTH 00beM cucTeMbl B 5 paz? (OTBeT: yBenmuuuTes B 25 pas).

15.CxopocTh pacnajia neHummHa npu 36°C pasna 6-107° ¢, a mpu 41°C — 1,2:10 ° ¢ L.
Brraucnure remnepaTtypHsiii kodguient peakiuu. (Otser: 1).

16.Temnepatypubiii k03 duuueHT HEKOTOpOoH peakuuu paBeH 2. Bo ckompko pa3
YBEJUYHUTCS CKOPOCTh ATOM peaKIuH, €ClId MOBBICUTH TemmepaTypy Ha 25°C? (Otser: 5,65).

17 . Konnenrpanuu NO u O2, o6pazyrommx NO2, 6111 coorBeTcTBeHHO paBHBI 0,03 1 0,05
mounb/av°. Uemy paBHA ckopocTh npsamoii peaxmuu? (Otset: 4,5-107°).

18.CxopocTh HEKOTOPOI! peakiK yBeauuuBaeTcs B 3,5 pa3a [pH HOBBILLIEHUH TEMIIEPATYPbI
Ha 20 rpaaycoB. Bo ckoibKo pa3 yBEIMUUTCS CKOPOCTh MPHU MOBBIIEHUH TeMIiepaTrypsl oT 20 10
85°C. (OtBer: 58,5).

19.BbruncnnTe, BO CKOJIBKO pa3 YBETHYUTCS CKOPOCTh PEAKIUH MPOTEKAIOIIEeH B ra30BOM
¢asze, mpu noseimernu Temmneparyp ot 30 1o 70 °C, ecau TemneparypHbIi KOOQPHUIUEHT peakuH
paBeH 2. (OtBert: B 16 pa3).

20. 1151 mpemioKeHHOW 0O0paTMMOW pEeakIWW HAMWIINTE MaTeMaTUYecKOe BBIPAKEHHE
KOHCT@HTHl XMMHUYECKOTO PAaBHOBECHUS M YKKUTE HANpPaBICHHE CMEIICHUS PaBHOBECUS TPHU
MU3MEHEHHUH yCIIOBHIA:

a) YMEHbBIIIEHUU KOHIIEHTPAL[UU OJJHOTO U3 ra3000pa3HbIX MPOYKTOB;
0) NOHM)XEHUU /1aBJICHUS B CUCTEME;

B) MOBBIIICHHUU TCMIICPATYPBI B CUCTEME.

Bapuant VpaBHEHUE peaKuu - AHp,
1 2S03(1) +H2(r) > SO2(1) + H20(T) 144
2 2Ha(r) + 0a(r) <> + H20(r) 484
3 FeO(x) + CO(r) <> COa(r) + Fe(x) +400
4 2N20(r) + O2(r) <> 4NO(r) +196
5 2NO(r) <> N2(r) + O2(1) -180
6 NH.CI(x) + NHs(r) + HCI(r) 63

7 2CHa(r) + 302 <> 2CO(r) + 4H20() 597
8 H20(r) + CO(r) <> CO(r) + Ha(r) 41

9 2A12(502)3(1) = 2A1,05(1) + 6502(r) + 302(7) +1740
10 ZnSO4(x) <> ZnO(x) + SO4(r) +565
11 2N203(r) <> 2NO(r) + N204 (1) +149




12 2H2S(r) + 305(r) <> 2S02(r) + 2H20(r) ~1038
13 S(x) + Ha(r) <> H2S(r) —21
14 COx(r) + C (1) <> 2CO(r) +172
15 CHa(r) + H20 <> CO(r) + 3Ha(r) +206
16 PCls(T) <> PCls(r) + Cla(r) +21
17 FesO4(1) + CO(r) <> 3FeO() + CO2(r) +21
18 N203(r) <> NO(r) + NO2(r) +104
19 C(x) + Oa(r) <> COa(r) ~394
20 2AICI3(k) <> 2Al(K) + 3C1a(r) +338
21 2CO(r) + O2(r) <> 2COx(T) 566
22 2NHa(r) <> Na(r) + 3Ha(r) +92
23 Ha(r) + 12(r) <> 2H1(r) +12
24 BaCOs(T) <> BaO(1) + CO4(r) +251
25 ANO(r) + 6H20(r)<> 2NHa(r) + 504(r) +908
26 2MgCla(x) + Ox(r) <> 2MgO(x) + 2Cl(T) +82
27 Ca(OH)2(x) <> CaO(k) + H20(r) +109
28 N2(r) + O2(r) <> 2NO(r) +180
29 NO(r) + NO2(r) <> N203(r) ~149
30 3FeO(k) + COx(r) <> CO(r) + FesOa(k) 21

Tema 9. OCHOBBI JICKTPOXHMHH

1. Omuem no nabopamopnoit pabome Ne9 «Octosvt I1eKMPOXUMUUY
Lenvio pabomei IBASETCS MPAKTUUECKOE 03HAKOMJICHHE C HauboJIee paclipoCTPAaHEHHBIMU
OKHCJIUTENISIMU W BOCCTAHOBHUTENSIMHU M C  PA3IMYHBIMH  TUIAMH  OKUCIHUTEIHHO-
BOCCTAHOBUTCIIBHBIX peaKIII/Iﬁ.

OmnsIT 1. Peaknum ¢ yyacTueMm KHcJI0poaa

B3stb aBe npoOupku. B o1Hy moMecTuTh MUKpoILINIaTens cyabdata xemnesa (11), B ipyryto
2-3 karu pactBopa cynbgata mapranna (II). Cynegar sxene3a pacTBOpUTh B BOZE, 3aTeM B 00e
POOMPKH BBECTH pacTBop mienoun. [Ipu BCcTpsaxuBaHuu npooUpok ocagaku TeMHeroT. [louemy?

+ 2+
MnOg4 +8H +5 — Mn +4H20

Hanucats ypaBHeHus peakiuii monydenus ruapokcuaon xenes3a (1) u mapranua (1), ux
HOCJIEIYIOEr0 OKUCIEHUS! KUCIOPOJIOM BO3AyXa (B MPUCYTCTBUU BOJIbI B KA4ECTBE CPE/bI) A0



Fe(OH); u Mn(OH),. Ko>pduiuentsl B OKUCIHTENLHO-BOCCTAHOBUTEILHBIX —PEAKIHUAX
nogo0paTth METOAOM 3JIEKTpOHHOro Oananca. Otmeruts uBer ocankoB Fe(OH), u Fe(OH),;

Mn(OH), u Mn(OH),. Cnenats BbiBOA 0 ponu kucnopoia, Fe(OH), 1 Mn(OH), B 3Tux peakiusx.

OnebIT 2. OKHCIANTEIbHBIE CBOMCTBA AuxXpomMaTta KajJaust

B npoGupky nomectuts 2-3 kamu auxpomara kanus KoCrpO7, nobasuts 7-8 kamens

CEpHOI KHUCJIOTHI, BHECTH B MOJKHCICHHBIA PAacTBOP OJMH MHKPOLINATEIh KPUCTAJUIMYECKOTO
cynbdara xenesa (II), pazmemars cTekIsHHON Mmamoukoit. HabmrogaTh n3MeHEHHE OKpAacKu MpH
MPOTEKaHUU PEaKIMH. 3anucaTh CXeMy PeaKkIii, YIUThIBas, YTO MPOAYKTAMU SBISIETCS CylIbdaT
xpoma (III), cynedar xeneza (III), cynbdar xanmus u Boga. OnpeaenuTb TUI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHOM peaKinu, MoA00paTh K03(h(UIIMEHTH METOJaMH 3JIEKTPOHHOTO OajlaHca |
MOJypEeaKInid.

OnbIT 3. OKUCINTEIBLHBIE CBOHCTBA HOHOB METAJLJIOB

1. Hon Fe** — oxucnumens. B mpoGupKy MOMECTHTH 2—3 KaIlli pacTBOpa XJIOPHAA OII0Ba
(IT) 1 no6aButh onHy Karuto pactBopa xsopuna sxenesa (III). loGaBuTh K MpoayKTaM peakiuu
oJHy Karuo poaanuaa ammoHuss NH4SCN. D10 peakTuB, ¢ MOMOLIbI0 KOTOPOTO B pPacTBOpax

00HAPYXKMBAIOT KATHOHHEI kene3za Fe®™ IIpu TOSABIEHMH KpPAacHOTO OKPAIIMBAHUS PAcTBOpA
JI00AaBUTH €I1Ie JIBe-TpH Karuiy xyopuaa onosa (II).

VYpaBHEHHUsI MPOTEKAIOIIMX peaklUil 3anmucaTh nociefoBaTesnbHo. CHauana HamucaTh
ypaBHEHHE KaUeCTBEHHON PeaKIiy Ha HOHEI Fe’t:

FeCl3 + 3NH4SCN — Fe(SCN)3 + 3NH,4CI

3ateM HamucaTb ypaBHeHMEe peakuuu BoccraHoBieHus FeCl3 xmopunom oznosa (II) (B

ciydae, ecu Fe®t BOocCTaHOBHIICS MOMHOCTBIO, KpacHas OKpacka pacTBopa mcuesaet). Cenarsb
BEIBOJI 00 OKHCIIMTETbHO-BOCCTAHOBHTENBHBIX CBOHCTBAX HOHOB Fe®* u Sn?" .

2. Hon Bi** - oxuciumens. B mpoOupky momectuth 2-3 kammm xjopuna omosa (II),
n06aBUTh MO KamisgM pacTtBop mienoun NaOH cHawanma HelocTaTok, B pe3ysibTaTe 4yero B
npobupke oOpasyercst Oenblii ocanok ruapokcuzaa onosa (II) Sn(OH)p. 3arem npubaButh

U30BITOK IIETIOYH JI0 TIOJIHOTO PACTBOPEHMS Ocajika ¢ 00pa3zoBaHHueM TeTparuapokcocranHara (II)
HaTpHs 110 YPABHEHUIO:

Sn(OH)7 + 2NaOH = Na[Sn(OH)4]

K ob6pazoBaBmiemycsi TerparunpokcoctanHary (I) maTpus mo6aBUTH pacTBOp HHUTpaTa
Bucmyrta (III) (3—4 kamnm). [IporncxoauT OKUCIUTENEHO-BOCCTAHOBUTENBHAS PEAKIUs, YypaBHEHUE
KOTOpO HEOOXOIUMO 3alucaTh CaMOCTOSITENbHO, YYHMTHIBAs, YTO Cpela IIEIOYHas U 4YTO B
pe3ynbTaTe peakiuu oopasyercs rekcaruapokcoctannar (IV) Hatpusi, MeTaaIndecKuii BUCMYT (B
BUJIE OCaJKa YEPHOIo IIBeTa) W HUTpaT Hartpus. HaliTm crexmomerpuyeckue Kod(pGUIUEHTHI
nepeq BemecTBaMu AByMs MeTtojgaMmH. K kakomy THIy OTHOCUTCS peakuusi? Yka3aTb B Heu
OKUCITUTENb U BOCCTAHOBUTEIIb.

OnpbIT 4. TepMuyeckoe pasiio:keHne TUXPOMATa AMMOHUSA

B ¢dapdopoByro damiky MnomMecTUTb TOPKOM KPUCTAJUIMYECKHHA IUXpOMAaT aMMOHHUS.
3a%0OKeHHOU CIIMYKOW MPUKOCHYTHCS K €ro MOBEpXHOCTH. YTO Ha- OiroaeTcst B X0/1e peakiuu?
Omnucare xox peaknuu. HamucaTh cxemy peakuuu, y4UThbIBas, YTO HPOAYKTaMU Pa3jIOKEHUs



sapisiercs: okcug xpoma (III), cBoOGomHBIE a30T W BoAa. YPaBHATH PEAKIUI0 METOIOM
aneKTpoHHOTO Oananca. KakoB tum 31oii peaknnu? Kakoe mpupoaHoe sBIIeHHE B YMEHBIIICHHOM
Macmrade OHa HallOMHUHAET?

OnpIT 5. OKNCIUTEIBHO-BOCCTAHOBUTEILHAS IBOHICTBEHHOCTDh NIEPOKCH/IA BOAOPOAA

1. HpO» — oxucnumens. B npoOupky momecTuth 5—6 Kameiab pacTBopa NEpOKCHIA

BOJIOpPO/Ia, MOJKHUCIIUTD PACTBOP 3 KaIJISIMU CEPHOM KHUCIIOTHI M I00aBUTh OJIHY KaIlII0 pacTBOpa
Honuna kamusi. HaOmronaTe MOsIBICHWE MaJIMHOBOTO OKpamuBaHus. Ha oOpazoBaHue Kakoro
IIPOJIYKTa OHO YKa3bIBaeT?

Hanucate ypaBHenue peakiuu. Omnpeneiautb B HeH KOIPPHUIMEHTH METOAO0M
MOJypeaKUnii. YKa3aTb OKHCIUTENb U BOCCTAHOBUTENb.

2. HpO9 — soccmanosumens. B 1pobupKy noMecTuTh 5—06 Kameiab pacTBOpa IIepMaHraHaTa

KaJus, TIOAKUCIUTh PACTBOP 5 KAIUIIMH CEPHOM KUCIIOTHI M J00AaBHTh OJHY KaIlI pacTBOpa
nepokcuaa Bojopoa. Habmoaars BeiieneHne raz000pa3Horo npoaykra (Kakoro).

Hammcars ypaBHeHMe peakLUH, yYWUTBIBAs, YTO INPOLYKTAaMU €€ MPOTEKAHUS SBISIOTCS
kucnopon, cyinbdar mapranna (II), cynedar kanms u Boga. Onpenenuts B HeH KO3 UITUSHTHI
METOJIOM TOJypEaKuii. YKa3aTh OKHCIUTEIb W BOCCTAHOBUTENb. [IOBTOPUTH IKCIEPUMEHT,
3aMEHHB ITEPMaHTaHAT KaJIMs Ha JTUXPOMAT KaJIusl.

3. lucripornoplroOHUpOBaHUE MEPOKCH A BoIOpoaa. B nmpoOupky nmomectuts 5-6 kameinb
pacTBoOpa MEpPOKCHa BOJIOPOJA U CTOJBKO Kamelb BOjbl. J[00aBUTh HECKOIBKO KPHCTALIUKOB
tBepaoro MnO»p. UYro Habmogaercss? Hamucarh ypaBHEHHE peakLUuU. YKa3aTh OKHCIUTEIb U

BOCCTAHOBHUTCIIb U TUII PCAKIIHNH.
OnpIT 5. Bausinue Cpeabl HA OKUC/IUTEIBHBIC cBOlicTBA nepMaHraHata Kajaims

[Tepmanranat-uon MnQO~ sBIS€TCS CHIBHBIM OKHCIUTENEM. B 3aBUCHMOCTH OT CpEIbl
BOCCTAHOBJIEHUE IIEPMAHTaHAT-UOHOB IIPOUCXOIUT I10- Pa3HOMY.

1. Boccmanosenenue MnO™ 6 kucnoii cpede. B mpoOUpKy nomecTuTh 3—4 Karuu
nepMaHraHara kanus, no6aButh 5—10 kamens H9SOy, a 3aTeM BHECTH OAMH MHUKPOUINATENb

KPUCTAJNINYECKOro cynbpuTa HaTpus. Uro HabmoaaeTcs npu 3Tom?

Hanmucare ypaBHeHHE peakiuy caMOCTOATENBHO, YUYUTHIBASI, UTO MIPOAYKTAMHU SIBIISFOTCS
cynedar mapranua (1), cynedart mHatpus, cyiabdat kanus u Boaa. K kakoMy THUITY OTHOCHTCS 9Ta
OKHUCJIMUTEIIbHO-BOCCTAHOBUTENbHAS peakuusa? OmnpeneiauTb B Hel KodD(PHUIIMEHTH MeTOoaA0M
MOTypEaKnid.

2. Boccmanosnenue MnO™ 6 HelimpanvHoti cpede. OUBIT TPOBOJUTCS AHATOTHYHO
OIMCAaHHOMY B MyHKTE 1, TOJBKO BMECTO CEPHON KHCIOTHI B MPOOUpPKY npubaButh Boay (58
Karesjb), a 3aTeM OJMH MHUKPOILUIATEeNIb KPUCTAIUIMYECKOro cynbpuTra HaTpus. B pacTtBope
oOpa3yeTcs KOpUYHEBBIM ocaqok okcuaa Mapranua (IV), a cynedut HaTpus okuciseTcs 10
cyneara Hatpus. Hamucarh ypaBHEHHE peaklMU CaMOCTOSATENbHO M HAMTH KOI(PPHUIIMEHTHI
METOJIOM IOJTYPEAKIUI.

3. Okucnumenvnuvle ceovicmea MnO™ 6 cunvrno wenoynou cpede. Ilopsiiok mpoBeAeHUs
ONbITa AaHAJOTMYEH OMBITY 1l: K pacTBOpy MepMaHraHara kamus 1o0aButh 10 kamens
KOHIIeHTpupoBaHHOHU menoun KOH, 3aTeM BChIMaTh OAMH MHUKPOIINATENh KPUCTAJUIMYECKOTO
cynbduta HaTpusi. Cxema peakiuu:



KMnOg4 + NapS0O3 + KOH — KoMnOgy4 + NapSQOg4 + H20

Ilpumeuanue: Ecim nobainsercs menoybs NaOH, To B kauecTBe MpOIyKTOB 00pa3yrOTCs
OJIHOBPEMEHHO MaHTraHAT HATPUs U MaHTAHAT KaJlusl.

B oruere omnucaTh ONBIT, OTMETUTHh OKPAaCKy MaHIaHaTa Kajlus, IPUBECTH yYpaBHEHUE
peaxkuu 1 noaoopath B HEM KO3PPUIIMEHTH METOAOM MOTypeaKLUi.

4. Oxucaumenvuvie ceoticmea MnO 6 cirabowenounoti cpede. Ilpu HCIOIB30BaHUM B
KaueCTBE Cpe/Ibl pa30aBICHHOTO PACTBOPA IIEJI0YH U TIOCIIS- TYFOIIEM ACHCTBUU CYIb(GUTa HATPHUS
peakius MpOTEKAET MO CXEME, ONMCAaHHOM B oOmbITe 2. TONBKO B cCaMblil IEPBBI MOMEHT MOYKET
HaOJIIOaThCS 3€JICHOE OKpAIlIMBAaHKUE PACTBOPA BCIIEICTBHE 00pa30BaHMS MaHraHaTa Kanus (Kak
B ombITe 3):

KMnOy4 + NapSO3 + NaOH(pa3s6) — KoMnOyg + NapMnOg + NapSOyg + HoO

Ho Bckope 1iBeT pacTBOpa HaYMHAET MEHATHCS, TaK KaKk 00pa3yloluiics MaHTaHAT-UOH B
HENTpaIbHOU U CIIa0OIIENIOYHON cpejaxX sSBISETCS HECTaOUIbHBIM:

KoMnOyg4 + H2O — MnO2 + KMnOg4 + KOH,

TaK 4YTO KOHEYHBIM TIPOJYKTOM BOCCTAHOBJICHHS TI€PMAHTAHAT-MOHA B CJA0OIIETOUYHBIX
pacTBOpax, Kak U B HEHTpabHbIX, ABsercss MnO).

Haiitu ko3¢ puiireHTsr B cxeMax OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA METOIOM
nonypeakuuid. K kakum tunam OBP onu otHOCSTCS?

BeiBogm 0 BIMSHMM Cpelbl Ha OKHCIUTCIIBHBIC CBOWCTBA IIEpMaHraHaTa Kalus
PEKOMEHYETCS CAeIaTh M0 CISIYIONIEH cxeme:

+5¢”
KHCIIadg Cpeaa

MnO, +3¢
HeHTpanbHaA U caabomerounas cpena
+e
CHIBHOMIENIOYHAS Cpefia

A 4

v

3anucaTh MPOTHB KaXKIOM CTPENIKU COOTBETCTBYIOLIUI MPOAYKT (110 onbiTaM 1, 2,3 u4) ¢
YKa3aHHUEM €ro OKpacku. B kakoli cpese nepMaHIraHaT-noOH BOCCTaHABIMBAETCS MAKCUMAJIbHO, a
B KaKOW — MUHUMaJIbHO?

CnenaTb BBIBOJIBI U OQOPMUTH OTUET.

2. 3aoanusa ona camocmosamenvHou HOOZOMOGKU

PaccmoTpuTe kKatogHbIe W aHOIHBIE TMPOIECCHI MPHU AJICKTPOJU3E BOJHBIX PaCTBOPOB
BEIIIECTB C WHEPTHBIMHU JJIEKTpojgamMu. PaccumraiiTe Maccy wim o0beM (TpU HOPMATbHBIX
YCIIOBHSIX ISl Ta30B) MPOJIYKTOB, BBIICISIONIMXCS Ha SJEKTPOAAX IMPH MPOIYCKAHWH Yepe3
pactBop B TeueHue | yaca Toka cumnoit 1 A:

1. CoCl> 11. BeSO4 21. NiSOs (c Ni aHoz10M)

2. | LiBr 12. | Aly(SOa)s 22. | NaOH

3. | KsPOq 13. | Ca(NOa) 23. | ZnSO,




4, Bi(NOs)3 14. | Calz 24. | NaNO2

5. Ba(NOs)2 15. | K2SO4 25. | Na2COs

6. KI 16. | AgNOs 26. | KMnOq

7. FeBr2 17. | ZnCl; 27. | MgCl

8 K2COs3 18. | NiSOq 28. | CoBr2

9. KOH 19. NaCl 29. | CuCly (¢ Cu anomom)
10. | BaCl2 20. | Mg(NOs3)2 30. | Ba(NO2).

Hepeqeﬂb BOIIPOCOB " 3aI[aHHﬁ, BbBIHOCMMBIX HA 3K3aMCH

1. OcHOBHBIE TMOHATHS, ONpENeNeHUs U 3aKOHbl B XMMHUHU. (DKBHUBAJICHT, 3aKOH
HKBHUBAJIEHTOB; OCHOBHBIE T'a30BbI€ 3aKOHBI, XUMUUECKHUE YPABHEHU).

2. DKCIepHMEHTaJIbHble OCHOBAHUS YYEHHUS O CTPOEHUHM aTOMOB. Teopus CTpoeHus aroma
Bozopoaa Hunbca bopa. DnemMeHTsI BOJTHOBOM MEXaHUKH aTOMOB.

3. XapakTepuCcTUKa OBEJCHUS IEKTPOHOB B aroMax. KBanrossie uncina. [Ipunmun [Maymnu.
[TpaBwio I'yana. Tunsl opOuTanel U MOPSAIOK 3allOJIHEHUS AJIEKTPOHHBIX YpPOBHEH (IpaBuiia
KiteukoBckoro).

4. CtpoeHue ClOXHBIX aroMoB. MakTopbl, BIMSIONIME HAa SHEPrUI0 3JIEKTPOHOB B
MHOT'0JIEKTPOHHOM aToMe (3apsiz sapa, [NIaBHOE KBAHTOBOE YHUCIIO. )

5. Ilepuonnueckuii 3akoH. [lepuonuyeckas cucrema snementoB . . Menzaeneesa B cBere
YUYEHUS O CTPOEHUU aTOMa. DJIEKTPOHHBIE aHAJIOTH. KallHOCMMMETPUYHBIE 2JIEMEHTHI.

6. [leprognueckoe M3MEHEHHE CBOWCTB XMMHYECKUX JJIEMEHTOB, COCIMHEHUH. Pammychbl
aTOMOB ¥ HOHOB. D¢ EeKTUBHBIN 3apsa aToMa. BTopruHas nepuoanyHOCTb. DHEPTUsl MOHU3ALUH
U CPOJACTBO K 3JIEKTPOHY. DJIEKTPOOTPULIATEIbHOCTh 3JIeMEHTOB. [leproauyHOCTh M3MEHEeHUs
CTETNIEHU OKUCJICHUSI 3JIEMEHTOB.

7. Tunbl XuMHUYecKoi cBsI3U. XapaKkTepUCTHKa, CBOICTBA.

8. OcHoBHBbIE KJ1acchl Heopranuieckux coequHeHuit. Okenapl. Kucnotel. OcnoBanus. Comu.
KommuiekcHble coetuHeHusl.

9. OGMeHHbIE peaklUU B pacTBOPAX JIEKTPOIUTOB. [ uapoaun3 coneil.

10. PactBopsel. O6miast xapakTepuctiuka. CriocoObl BRIPAKEHUS COJICPIKAHUS PACTBOPEHHOTO
BELIECTBA B PaCTBOPE.

11. OcHOBHBIE TOJOKEHUS TEOPUM AJIEKTPOJMTUYECKONW Aucconuanuu. PacTBopeHue.
CounbBaTtHast Teopus pacTBOpoB. OObACHEHHE TEIIOBBIX A(P(PEKTOB PACTBOPEHHUS.

12. OcobenHocTH pacTBOPOB 3MeKTpoMTOB. Cirabbie 3nekTponuThl. KOHCTaHTa U CTereHb
qucconuanuu. KuceiaoTel, OCHOBaHMSI M COJIM B CBETE TEOPUU AJIEKTPOIUTUYECKON THCCOLMALINH,
Pacuer konuentpamuii nonoB H* u OH™ B BOAHBIX pacTBOpax KMCJIOT ¥ OCHOBAHUIA.

13. Pa36aBnennsie pacTBopbl. Boga — cnabsiit anextponut. Bogopoansiii mokasarens pH.

14. Teopusi CHIIbHBIX AJIEKTPOIUTOB. AKTUBHOCTh HOHOB. MOoHHas cuia pactBopa.

15. OcHoBsl Tepmoxumuu. [lepBrlii 3ak0H TepMoanHaMHUKH. [IprMeHeHHe nepBoro 3aKoHa
TEPMOJMHAMHUKN K TEPMOJMHAMUYECKHM IpoleccaM. BHYTpeHHSsI SHEprusi U HHTAJbIUS.
OHeprus KpUCTAJUIMUECKON pemeTku. Temnora pacTBopeHus. BTopoli 3akOH TepMOIMHAMUKHU.
OHTpoOnus.

16. Tepmoxumus. 3akoH ['ecca. CnenctBus u3 3akona ['ecca.

17. Xumunyeckas kuHeTuka. CKOPOCTh peaKiiu, BIUSHUE PAa3TUYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYeCKON peakuuu. Kunernueckas KinaccupUKaIms peakiui.



Taﬁ.lmua 9. HpHMepr OLCHOYHBIX CPEACTB C KIIIYaMHU IPaBUWJIbHBIX OTBETOB

18. 3aBUCHMOCTb CKOPOCTH peakuuu oT TeMmepatypsl. [Ipasuiio Bant-I'odda.

19. lN'aibBaHUYECKUNA DIIEMEHT.
20. Dnextponus. 3akon Dapayes.

Ne
/o

Tun 3aganusa

DopMyHMpoBKa 3a1aHus

[IpaBunbHBIN
OTBET

Bpewms
BBITIOJTHEHUS
(B MuHyTaXx)

YK-1. CnocoGeH ocymiecTBJsITh NMOMCK, KPUTHYECKHII aHAJIU3 M CHHTe3 HHopManuu,
NMPUMEHATH CHCTEMHBII MOIXO0/ AJIfl PellieHNsl MOCTABJEHHbIX 3a/1a4

1.

3azaHue 3aKpbhITOro
THUIA

OIHOBPEMEHHO B PAacTBOpE
MOTYT HaXOJIUTCSI MOHBI:

1) Ag*, Ca**, Br, NO;

2) Zn**,NH; ,OH", I

3) Ba**, Na*, F, CO "

4) Cu**, AP**, ClI', SO*"

1,2,3

DJeKTpOHHAsA eMKOCTH f -
MOTYPOBHS

1) 14

2) 6

3) 18

4) 10

B psny BomopoaHbix
COeIMHEHUHN 21eMeHTOB VI
A rpynnsl: H20 — HaS —
H>Se monspHoCcTh cBsI3H D —
H

1) yBenuumnBaeTcs

2) HEe U3MEHSETCS

3) yMeHbIIaeTcst

4) cHayana yMeHbIIaeTcs,
MIOTOM YBEITUIHBACTCS

Be1iecTBO ¢ HOHHOH CBS3BIO
uMmeeT Gpopmyy

1) KBr

2) SO3

3) CH4

4) HCI

Bo ckosbko pa3 yBeauuuTcs
CKOpOCTh peakuuu Har) +
) = 2HIr) npu
YBEJIMYEHUH J1aBJICHUS B 3
pasza

1) B 9 pa3

2) B 8 pa3

3) B 6 pa3

4) B 3 pa3

3aganue
OTKpBITOFO THUIIA

Yucno ypoBHEH y aToMa
OIIpeeNsAeTCs

T'JIaBHBIM




N Bpewms
Ne IIpaBunbHBIN
i Tun 3ananus DopMynHMpoBKa 3a1aHus OTBCT BBIIIOJTHEHUS
(B MuHyTaXx)
KBAHTOBBIM YHUCJIOM.
7. XUMHUECKOE  paBHOBECHE H2S wmm |2 3
peakuuu Sgry + 16HIm) =
8y + 8H2SH - Q
CMECTUTCS  BIOpPaBO  IpHU
MOHMKEHUU KOHILIEHTPAINH
8. Ecnu ckopocTs nipsimoit paBHOBeECHE 3
peaKIMu paBHA CKOPOCTH
0o0paTHOM peakIyu, TO
HACTYIAeT XUMUIECKOEe
9. C yBenWyYeHHEM CTENEeHU YBEJIMUUBAIOTCS 3
OKHCIICHHS Kelie3a B PsIy
Fe(OH)2-Fe(OH)3-H2FeO4
KHUCIIOTHBIE CBOMCTBA
10. [IpuBenuTe mpumep JIBIM 1
JUCTIEPCHOM CHCTEMBI
otHOcuTCs K Ty T/T.
11. | 3amanue B rnmaBHBIX moarpymnmnax VBenuuusaroTcs, T.K. 3
KOMOWHHUPOBAHHOTO | TIEPHUOMUECKON CUCTEMBI YBEITUYNBACTCS YHCIIO
THIIA AJIEMEHTOB aTOMHBbIE HHEPreTUYECKUX
paguycel: ypoBHei. Hanpumep,
1. VBenuumBarorcs AIIEMEHTHI | TIaBHOM
2. YMeHbIIATCS noArpynmnsl. JIutui,
3. Ocrarorcs HATpUM, KaJauu,
HEU3MEHHBIMU pyouauii, uesui
OOBscHUTE OUEMy?
OTBeT MOsSCHUTE
npruMepamMu

[TosIHBII KOMITJIEKT OLIEHOYHBIX MaTepUaoB MO AUCHUILTNHE ((DOHA OIIEHOYHBIX CPE/ICTB)
XPaHUTCS B 3JIEKTPOHHOM BHU/JIE Ha Kadeape, yTBepKIarolieil pabouyro mporpaMMy JUCIHUILIAHBI,
u B LleHTpe MOHUTOpHHIA U ayAUTa KauecTBa 00YUYEHUSI.

7.4. Meroauyeckue MaTepHAJIbI,
pe3yJbTaToB 00y4eHHs M0 TUCHHUIINHE

onpeaesilone NPoOUeIypPbl OIEeHUBAHUS

Texymnﬁ n BHyTpHCCMeCTpOBLIﬁ KOHTPOJIb, IMPOMECKYTOUHAA aTTCCTALlUA y‘-ICGHLIX
JOCTHKEHUH CTYACHTOB NPOBOAUTCA MYTEM 6aHHLHO-pCI\/'ITI/IHFOBOI71 CUCTCMBEI. 0611_1351 OIICHKa
y‘-Ie6HLIX JOCTHKSHUI CTYACHTAa B CEMCCTpPC II0 y‘-IC6HOMy KYpCY OIPCACIICTCA KaK CyMMa
63.J'IJ'IOB, MOJIYYCHHBIX CTYACHTOM II0O PpPa3JInYHbIM (bOpMaM TCKYHICTO0 U IIPOMEIKYTOUHOTO
KOHTPOJIA B TCUCHUC JAHHOT'O CEMECTpaA.




Tabauna 10. TexHonornyeckas KapTa peiiTHHIOBBIX 0AJ1JIOB IO TUCHUIINHE

No KomnuectBo MakcumanbHOE
KonTponupyembie . Cpok
/o MEPOIPUITHIA KOJIMYECTBO
MEpPOIPUATHS PEICTABICHUS
/ GaIsl 0amioB
OcHoBHOI 0JI0K
1. | BeimoaHeHue u OTYET TO
. 4l7 28 110 PaCIIUCaHHIO
nabopaTopHO padboTe
2. | BemmomHenue 3amaHuil s
9/4 36 10 PaCIUCaHHIO
CaMOCTOSITEIILHOTO PEIICHUS
3. | TectupoBanue 2/8 16 110 PACIHCAHUIO
Bcero 40 -
bJiok 6onycoB
4. | Iocemenue 3aHATUI 9/1 9
5. | CBoeBpeMEeHHOE BBITIOJIHEHUE 9/1 9
BCEX 3aJIaHUI
Bcero 10 -
JlomoiHUTEIbHBII 0J10K
6. | Dx3amen 50
UTOoro 100

Taoauna 11. Cucrema mrpadgon (st OTHOT0 3aHITHS)

ITokazaTenn bamn
Ono3gaHue Ha 3aHATHE -0,5
Hapymenne yue6HONM TUCIUILIMHBI -5
HerotoBHOCTH K 3aHATHIO -10
[Tponyck 3aHsTUS 6€3 YBaXUTEIbHON NPUYHHBI -0,2

Tadoauuna 12. llIkana nepeBoga pedTHHIOBbIX 0AJIJIOB B MTOTOBYIO OLIEHKY 32 CeMecTp IO
AMCUUIIMHE (MOAYJIIO)

Cymma 6aminoB Onenka no 4-0asbHOI 1IKane
90-100 5 (OTIUYHO)
85-89
75-84 4 (xoporo)
70-74
65-69
3 (y1OBJIIETBOPUTEIBHO)
60-64
Huxe 60 2 (HeYZIOBJIETBOPUTEIHHO)

[Ipu peanuzanuu JUCHUIUIMHBI (MOJYJI) B 3aBUCUMOCTH OT YPOBHSI HOJATOTOBJIEHHOCTH
0o0y4aromuxcsi MOTyT OBITh HCIOJB30BaHbI MHBIE (OPMBI, METOJbl KOHTPOJII U OLIEHOYHbIE
CPENCTBA, UCXOA U3 KOHKPETHOU CUTYAaLUH.




8. VUEBHO-METOINYECKOE 1 ”THOOPMAIIMOHHOE OBECITEYEHHE
TACIHATITAHBI

8.1. OcHoBHas uTEpaTypa

1. Jlxxuromna JI.A., CagomueBa O.C., CrotoBa E.A. Xumus: yueOHO-MeTOA. 1TocoOue Jist
CTYIEHTOB reosioro-reorpad. ¢dax. ... mo crerl.: "['eonorus u reoXuMus TOPIOYUX UCKOMAeMbIX';
"[Toucku 1 pa3BeaKa MOJ3EMHBIX BOJ U MHKEHEPHO-TeoJornueckre n3pickanus'; "besonacHocTh
xusHenesTensHoctr'"; "Kaprorpadus'"; "Oxonorus u npupogononp3oanue’; "['eorpadus” / mon
pen. JI.A. Jlbxurona. - Actpaxanb : Actpaxanckui yH-T, 2013. - 209 ¢

2. 'muaka H.JIL. O6mas xumus: yuednoe nocodbue / HJIL. I'muuka.- M.: KHOPVYC, 2010. —
752c.

3. CyBopos A.B., Obmas xumus [Dnekrponnsiii pecypc] / CyBopos A.B., Hukonsckuii JI.
b. - CIIG.: XUMU3JAT, 2017. - 624 c.
http://www.studentlibrary.ru/book/ISBN9785938083035.html (95C «KoHCynbTaHT CTyIeHTa»)

4. Bompocbl, TecTOBble 3aJaHHs W 3aJaud [0 XUMHUH: ydyebHOoe mocodue / cocr.:
A.B.Bemukoponos, A.I'. I'nununa, A.B. Knementresa, B.b. Kosanes, JI.A. Kpuseniena, 2.0.
MartseeBa, C.b. Hocaues, E.b. CemenoBa, O.B. Xa6apoga, E.B. IlleneroBa; moa obmr. pea. A.B.
BenukoponoBa, - AcTpaxaHb :ACTpaxaHCKUH IOCylapCTBEHHbIH yHMBepcuTeT, M3narenbckuii
JIOM «AcTpaxaHCKHUI yHuBepcuteT», 2018. — 276 c.

5. O0mas, HeopraHu4uecKasi 1 opranndeckas XuMus [DnekTpoHHsIi pecypc]| / babkos A.
B., ITonkos B.A.- M.: I'SOTAP-Menma, 2014. Pexum JOCTyTA:
http://www.studentlibrary.ru/book/ISBN9785970429785.html (OBC «KoHCynbTaHT CTyeH- Tay)

8.2. J/lonmosiHMTEIBbHAS JIUTEPATypPa

1. XaputonoB lO. . Ananutuyeckas xumusi: Ananutuka: B 2-x kH. Ku.l. OOmue
TeopeTnyeckre ocHOBbl. KauecTBeHHbIH aHanu3: yueb. - M.: Beicu. mik., 2001. - 615 c.

2. AmnapueB A.M., O6mas xumusa. COOpHMK 3aJaHuUNl C TpUMEpaMH peIHIeHUH
[DnexTpoHHBIH pecypc]: yueb. mocobue / AmapueB A.U. - HoBocubupcek : Uzn-so HI'TY, 2013. -
119 c. - URL: http://www.studentlibrary.ru/book/ISBN9785778222557.html (3BbC «KoncynbTanT

CTYJCHTA»)

8.3. UnTepHeT-pecypchbl, HEOOXOAMMbIE 1JI1 OCBOECHH S TUCIHUIIIMHBI (MOXYJIA)

1. DOnexktpoHHass OubnuoTexka «ACTpaxaHCKUH TOCYHAPCTBEHHBIM YHHUBEPCUTET»
cobctBeHHOW TeHepanmmu Ha Tuiatopme OBC  «OnekTponHbt  UuTanpHBIA 3am  —
bubnaunoTexy.https://biblio.asu.edu.ruYuernas 3anuchk o0OpazoBarenbpHoro nopraia AI'Y

2. DnextpoHHOo-0ubmmoreyHas cucrema (ObC) OO0 «llonmurexpecype» «KoHCynabTaHT
cryaentay. Www.studentlibrary.ru. Peructparus ¢ kommbiotrepo AI'Y

9. MATEPUAJTLHO-TEXHUYECKOE OBECIEYEHUE JTUCOUTIINHBI
(MOJTYJIST)

MarepuanbHO-TEXHUUECKOE oOecleyeHne Y4eOHOW MUCIMIUIMHBI BKJIOYaeT B cebs
JEKIMOHHYIO  ay[UTOPHIO, JIaOOpPAaTOPHBIA MPAKTUKYM, ayAUTOPUIO JUIS TPOBEICHHSA
CEeMMHApCKHUX 3aHATHHA. JlabopaTopHBIH NpakTUKyM oOecreueH XWMHUYECKUMH pEeaKkTHBaMH,


http://www.studentlibrary.ru/book/ISBN9785938083035.html
http://www.studentlibrary.ru/book/ISBN9785778222557.html
https://biblio.asu.edu.ru/
http://www.studentlibrary.ru/

nabopaTOpHOM TOCYIOM U ydeOHO-HAydYHBIM  OOOpYJAOBaHUEM: BEChl  JJEKTPOHHBIC,
AxBamuctuuiatop J93-4(c 3Ullom), mkad BeiTsokHOM LIIB-202 TTAOT, manas pakouna, KO1-
04. TIlpoBeneHWe CEMHHAPCKUX 3aHSATHUH COMPSHKCHO C TPUMEHEHHWEM KOMITBIOTEPOB IS
BBITIOJTHEHUSI IOMCKOBOM paboThl, BEIUMCIICHUN U paboTe B MH(OPMALIMOHHBIX CUCTEMAX.

10. OCOBEHHOCTH PEAJIM3ALMHU JUCUUIIIAHBI (MOAYJIST) IPU
OBYYEHUM UHBAJIMJOB U JINL[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3/I0POBbSI

PabGouass mporpamma AUCHMIUIUHBI (MOAYJS) TPH HEOOXOJUMOCTH MOXKET OBITh
aJanITUPOBaHa JUIst 00y4eHus (B TOM YHCJIEe C IPUMEHEHHUEM JUCTAaHIIMOHHBIX 00pa30BaTEeIbHBIX
TEXHOJIOTUI) JIMI C OrpAaHUYEHHBIMH BO3MOYKHOCTSIMH 3]I0pOBbs, MHBaIMIOB. s 3TOrO
TpeOyeTcs 3asBIeHNE 00YJArOIUXCs, ABISIOMNXCS JTUIIAMU ¢ OTPAHUYEHHBIMU BO3MOXHOCTSIMH
30pOBbsl, MHBAJIMJIAMH, WIN HMX 3aKOHHBIX IPEICTaBUTENEH M PEKOMEHAALUHU IICUXO0JIOro-
MEIMKO-TIeJarornieckoil komuccuu. [Ipu oOydeHHH JHIl ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMU
3I0POBbsl YUMTBIBAIOTCA MX HWHAMBUIYaJbHBbIE Icuxopusndeckue ocodeHHocTu. OOydeHue
WMHBAJIMJIOB OCYIIECTBISAETCS TakK€ B COOTBETCTBUM C WHIUMBUAYaIbHOW IPOrpaMMOM
peadbmMTany HHBaIKAA (MIPU HATMYHHN).

JUist nuI ¢ HapyIIeHHWEM CllyXa BO3MOXKHO IpenocTaBiIeHue y4ueOHOW mHpopmaruu B
BU3YaJIbHOU (hopMe (KpaTKUI KOHCHEKT JIEKIUi; TEeKCThl 3aJaHUH, HaleyaTaHHbIEe YBEIMYCHHBIM
mpupTOM), HA AYAUTOPHBIX 3aHATUSAX JIOMYCKAeTCS NPUCYTCTBHE ACCHCTEHTa, a TaKKe
CYpIIONIEPEBOJUUKOB U  THU(IOCYpAONepeBOMUUKOB. Tekylmuil KOHTpPOJb YCIIEBaEMOCTH
OCYIECTBIISICTCSI B NMHCHbMEHHOW (opme: 0oOydarommiics MUCHMEHHO OTBEYaeT Ha BOIPOCHI,
INUCbMEHHO BBINOJHET IMpakTU4yeckue 3ananus. Jloxnman (pedepaT) Takxke MOXKeT OBbITh
IPE/CTaBJICH B MUCBbMEHHOU (hopMe, TpH 3TOM TPpeOOBaHUS K COACPIKAHUIO OCTAIOTCS TEMH K€, a
TpeOOBaHUS K Ka4eCTBY U3JI0’KEHHsI MaTepuaiia (MMOHATHOCTb, KAUeCTBO PEUH, B3aUMOACHCTBHE C
ayIuTopuell M T. J.) 3aMEHSIOTCSI Ha COOTBETCTBYIOLIME TpeOOBaHUs, HPEIbSABISEMBIE K
NUCbMEHHBIM paboTaM (KayecTBO O(QOPMIICHHsI TEKCTa M CIIMCKA JUTEepaTypbl, TPaMOTHOCTb,
HaJIMYue WUTIOCTPALMOHHBIX MaTepuajoB U T. 1.). [IpoMexyrouHas artectauus Ui JHI C
HapyLEHUSIMU CiIyXa MPOBOJUTCS B NMHCbMEHHOH (opMme, MpH 3TOM HCHOIb3YIOTCS 0OO0IIne
Kputepun oueHuBaHus. I[lpu HeoOXoaumMocTH BpeMs MOATOTOBKH K OTBETY MOXET ObITh
YBEJIMUYEHO.

Jji L ¢ HapyILIeHUEeM 3pEeHHUs I0IyCKaeTcs ayJualbHOE MTPeloCTaBlIeHne HH(opMalnu,
a TaKKe UCIHOJIb30BAaHUE HA ayJAWTOPHBIX 3aHATUAX 3BYKO3AIMCHIBAIOIIUX YCTPOMCTB
(mukrooHOB M T. A.). JlomyckaeTcsi MPHUCYTCTBHE Ha 3aHATHUSX AaCCUCTEHTa (IIOMOILHUKA),
OKa3bIBAIOLIET0 O0y4YaIOHMIMMCS HEOOXOIMMYI0 TEXHHYECKYI MOMOUIb. TeKylIHil KOHTpOJb
YCIIEBAEMOCTH OCYIIECTBIISIETCS B yCTHOM popme. [Ipu mpoBeieHnn mpoMeKyTOYHOM aTTecTaluu
JUIS JIUL C HapyIIEHUEM 3peHHs TECTUPOBAHNE MOXKET ObITh 3aMEHEHO Ha YCTHOe co0eceloBaHNe
10 BOIIPOCaM.

JUig U1 ¢ OrpaHUYEHHBIME BO3MOXKHOCTSIMU 310pOBbsl, UMEIOIINX HAPYLIEHUSI ONOPHO-
JBUTATEIILHOIO ammnapara, Ha ayJIWTOPHBIX 3aHATHSAX, a TaKKe IpU MPOBENECHUU MPOLETyp
TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTAIl[MM MOTYT OBITh ITPEI0OCTaBIECHBI
HEOOXOUMbIE TEXHHUYECKHE CpelCcTBa (MEePCOHAIBHBIM KOMIBIOTEP, HOYTOYK WM JApYrou
raJuKeT); OMyCcKaeTcsl MPUCYTCTBHE aCCUCTEHTAa (aCCHCTEHTOB), OKa3bIBAIOIIETO 00YUYaIOIIMMCS
HEOOXOUMYI0 TEXHUYECKYIO MOMOIIb (3aHATh pabodyee MECTO, MEepeBUraThCs MO ayIuTOpHUH,
POYUTATh 3aJaHHe, OYOPMUTH OTBET, OOIIATHCS € MPENoJaBaTesIeM).



10. OCOBEHHOCTH PEAJ/IMBALINU JUCHUIIJIMHBI (MOAYJIA) ITPU
OBYYEHUU NHBAJINIOB U JINI C OI'PAHUYEHHBIMUA BO3MOKHOCTAMU
310POBbAA

PabGouast mporpamMmma JUCHUIIIMHBI (MOAYNS) MPU HEOOXOAMMOCTH MOXKET OBITh
aJIanTUpOBaHa JUIsi 00y4YeHUs (B TOM YHCJIEC C IPUMEHEHUEM JMCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTUH) JIMI[ C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3IIOPOBbs, HHBaJIHIOB. Jlins 3TOTO
TpeOyeTcst 3asBICHUE 00YJArOIIUXCS, SBISIFOIIUXCS JTUIIAMU C OTPaHUYCHHBIMU BO3MOXHOCTSIMH
3I0POBbSI, MHBAIHMJAMHU, WM HX 3aKOHHBIX MPEACTABUTEICH W PEKOMEHIAIUH ICHUXOJIOTr0-
MEINKO-TIeIAarOTHYeCKOo Komuccuu. [Ipu 00ydeHUM JUI[ ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU
3I0POBbSl YYUTHIBAIOTCS WX WHAMBHIyalbHBIC Tcuxopusnueckue ocobeHHoctu. OOydeHue
WHBAJIUJIOB OCYIICCTBISCTCS TakKE B COOTBETCTBUM C WHIUBUAYAIbHOW MPOTpaMMON
peadmMTany HHBAIKUAA (MTPU HATMYUH ).

JUis M1l ¢ HapyIIEHUEM CllyXa BO3MOXKHO IpeJocTaBieHue yuyeOHOM uHpopmanuu B
BU3yaJIbHOU (hopMe (KpaTKUil KOHCHEKT JIEKIUi; TEeKCThl 3aJaHU/, HareyaTaHHbIEe YBEIMUCHHBIM
mpuUpTOM), Ha aAyAMTOPHBIX 3aHATUSAX JIOMYCKAeTCSd IPUCYTCTBHUE AaCCHCTEHTa, a TaKXKe
CYpIIONIEPEBOJUUKOB U  THU(IOCYpAONEepeBOMUUKOB. Tekymuil KOHTpPOJb YCIIEBaEMOCTH
OCYILECTBIISICTCSI B IUCbMEHHOW (opme: oOyuaromuiics MUCbMEHHO OTBEYaeT Ha BOIPOCHI,
NUCbMEHHO BBINOJHET IMpakTUyeckue 3ananus. Jloxnman (pedepaT) Takxke MOXKET OBbITh
IpEe/CTaBJIeH B MUCbMEHHOU (hopMe, IpH 3TOM TpeOOBaHMSI K COAEPIKAHUIO OCTAIOTCSA TEMH XKe, a
TpeOOBaHUS K Ka4eCTBY U3JI0’KEHHsI MaTepuaiia (MIOHATHOCTb, KAUeCTBO PEUH, B3aUMOACHCTBHE C
ayauTopued W T. J.) 3aMEHSIOTCS Ha COOTBETCTBYIOLIME TpEOOBaHMsS, MNPEIbSABISIEMbIE K
NUCHbMEHHBIM paboTaM (KayecTBO O(QOPMIICHHS TEKCTa M CIHCKA JUTEPATyphbl, TPAMOTHOCTb,
HaJIMYue WUTIOCTPALMOHHBIX MaTepuagoB U T. 1.). [IpoMexyrouHas artectauus Ui JHI C
HapyILICHUAMU CIyXa MPOBOAMTCS B HMUCbMEHHOM (hopMe, MPH 3TOM HUCHOJB3YIOTCS OOIIHe
Kputepun oueHuBaHus. I[lpu HeoOxoaumMocTH BpeMs MOATOTOBKUM K OTBETY MOXKET ObITh
YBEIIUYEHO.

Jlnist 111 ¢ HapyleHUeM 3peHus JoyCKaeTcsl ay JualbHOE MpelocTaBlIeHne nHpopMaluy,
a TakXe UCIOJb30BAHWE HA AayAUTOPHBIX 3aHATHSAX 3BYKO3AMMCHIBAIOUIMX YCTPOWCTB
(tuktooHOB M T. 1.). JlomyckaeTcs MPUCYTCTBHE Ha 3aHATHUAX aCCUCTEHTa (IIOMOIIHHKA),
OKa3bIBAIOLIET0 O0y4YaIOHMIMMCS HEOOXOIMMYI0 TEXHHYECKYI MOMOUIb. TeKylIuil KOHTpOJb
yCIIEBaEMOCTH OCYILECTBIIAETCS B YCTHOM hopme. [1pu mpoBeaeHNN NpoMeXyTOUHOM aTTecTaliu
JUISL JIULL C HapyIIEHUEM 3pEHUs TECTUPOBAHNE MOXKET ObITh 3aMEHEHO Ha YCTHOE cobeceioBaHHe
TI0 BOIIPOCAM.

JIist TUI ¢ OTpaHWYCHHBIMUA BO3MOYKHOCTSIMU 3I0POBBSI, MMEIOIINX HApYIICHHUS OMOPHO-
JIBUTATEIIHOTO arapara, Ha ayIWTOPHBIX 3aHATHAX, a TAKKe IMPH TPOBEICHHUU IPOIEAYP
TEKYIIETO KOHTPOJISI YCTIEBAEMOCTH U TIPOMEKYTOYHON aTTECTAI[MH MOTYT OBITh IPEIOCTABICHEI
HEOOXOUMbIE TEXHUYECKHE CpelICcTBa (MEePCOHAIBHBIM KOMIBIOTEP, HOYTOYK WM JApYyrou
rajiKeT); JOMYCKaeTCsl MPUCYTCTBUE aCCUCTEHTAa (aCCUCTEHTOB), OKA3bIBAIOIIETO 00yJatomuMCs
HEO0XO0/IMMYI0 TEXHMUYECKYIO IOMOIIb (3aHATh pabodee MECTO, IepeABUraThCs M0 ayIUTOpPHUH,
MPOYUTATh 3aJlaHuE, 0QOPMUTH OTBET, OOLIATHCS C IPETIOAABATEIIEM).






