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1 Hesan u 3axa4m u3y4eHusi AUCUMUILIMHBI (MOLYJIs).

1.1 Ileab ocBoeHUSs JUCUMILIHHBI.

[IpakTHKyM 110 HEOPraHMYECKOW XUMHUHU SBJISIETCS HEOTBEMJIEMOM YacTbO Kypca
«Heoprannveckass XUMHs», IEBI0 KOTOPOTO SBISETCS (OPMHUPOBAHME U Pa3BUTHE HABBIKOB
MIPOBEACHUS XUMHUYECKOIO JKCIIEPUMEHTA, KaK OCHOBHOI'O METOJA HU3Y4YEHMS XHMHYECKUX
CUCTEM, W HHTEPIPETAllUU IOJIyYEHHBIX pE3yJbTaTOB HAa  OCHOBE OAa30BBIX IOHATUH U
(GyHJaMEHTAJIBHBIX 3aKOHOB O0IIEH 1 HEOPraHUIECKOW XHUMHUU.

1.2 3aga4yu AUCUMILINHBI.

— OcBoWTh METONBI TPOBEICHHS XHUMHYECKOTO OSKCIICPUMEHTA,
CpeICTBA U3YUCHUSI XUMUUYCCKUX SIBJIICHUH.

— CdopmupoBaTh yMEHHS U HaBBIKM 0€30MAaCHOTO oOOpalieHus ¢ J1abopaTOpHBIM
000py/IOBaHWEM W XUMHUYECCKHMH MaTepHallaMU C y4eTOM WX (U3WYECKUX W XUMHUYECKUX
CBOWCTB.

— CdopmupoBaTh yYMEHHS ¥ HABBIKM IUIAHUPOBAHUS, ITOCTAHOBKH, IPOBEICHUS
XAMHUYECKOTO  OKCIIEPUMEHTAa M  ONHCAHUS  TIOJTYYEeHHBIX pe3yJabTaTOB Ha  OCHOBE
(yHITaMEHTAJIBHBIX 3aKOHOB XHMHH B 3aBUCUMOCTH OT IICJIA UCCIICIOBAHMSL.

—  PacmmpuTth M 3aKkpenuTh 0a30BbIE TIOHATHS XUMHH, HEOOXO0IUMBIC JUTS TATBHEHUIIIETO
W3YYEHHUS aHATUTUYECKOM, OpraHn4ecKor U PU3NUYECKON XUMHH.

— CdopmupoBaTh YMEHHSI W HaBBIKM CaMOCTOSTEIBHOW pPa0OTHl ¢ HMCTOYHUKAMH
HayYHO-TEXHUUECKOH WH(POPMAITUH.

— Pa3BuTh CcrocoOHOCTH K TBOPUYECTBY, B TOM YHCJIE K HAYYHO-HCCIIEIOBATEIBCKON
pabote, 1 BEIpabOTaTh MOTPEOHOCTH K CAMOCTOSITEIILBHOMY MPUOOPETCHUIO 3HAHHIA.

KaKk OCHOBHOI'O

1.3 MecTo qucuunanHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl.

Hucuunnuna «lIpakTUKyM MO HEOPraHWMYECKOW XMMHMM» OTHOCUTCS K JAUCHUUIUIMHAM
oOsi3arenbHOM vactu Omoka bl. yueOGHoro mmana HampasieHus 04.03.01 Xumus u JOTUIHO
CBsI3aHA C OJTHOBPEMEHHO M3y4aeMbIMU aucuuiuimHamu «Heopranuueckas xumus», «BBenenue
B TEPMOJIUHAMUKY», «Kpucramiorpadus», «MaTemaTnkay, «Du3nka.

OcBoenne nuctuIuMHbl «[IpakTHKyM MO HEOPraHUYECKON XUMHUU» HEOOXOIUMO Kak
MIpeIeCcTBYIOIIEe JUCIUILUIMHAM 00513aTeIbHON YacTH «AHAIUTHYECKass XUMUs», «Puznueckas
XUMHs», «OpraHuyeckas XUMHs», «XHMHUYECKash TEXHOJIOTHs», a TakKe AUCLHMILIUH 4YacTH,
(dbopMupyeMOil ydyacTHHUKaMU 00pa30BaTeIbHBIX OTHOIICHUN, Y4eOHOTO IIlaHa MOJITOTOBKU
OakanaBpoB 1o HanpasyieHuro 04.03.01 Xumwus

1.4 IlepevyeHb NMIAHMPYEMbIX Pe3y/JbTATOB OOy4YeHHsI MO JMCHHUILIMHE (MOAYJI0),
COOTHECEHHBIX € IJIAHNPYEeMbIMHU Pe3y/IbTATAMM 0CBOCHHS 00pa30BaTeJbHON NPOrpaMMBbl.

[Ipouecc wW3yueHHs JAUCHMIUIMHBI HampaBieH Ha (QOPMHPOBAHUE  CIEAYIOIIUX
xomierennuii OIIK-2.

Ne HNunexc Conepxxanue B pesynbrate nzyueHus yueOHONU TUCITUILTHHBI
~ | xoMIIeT | KOMIIeTeHIUHU (WK e€ 00yyaromuecst T0JKHbI
L 20005078 YaCTH) 3HATh YMeTh BJIaJIeTh

1 OIIK-2 | Cnocoben npoBoauTh ¢ | yHAaMEeHTalIbH | HOAOUpPATh OCHOBHBIMH
COOJIOIEHNEM HOPM BIC XMMUYECKHUE | YCIIOBUS JUIS METOTMKaMHU
TEXHUKHU O€30ITacCHOCTH | 3aKOHBI M UX HOTYYEeHUS CHHTE3a U
XUMHUYECKU I pUMEHEHHE, HEOPraHUYECKUX | MCCIIETOBAHMS
9KCHEPUMEHT, BKIIIOYas | 3aKOHOMEPHOCTH | BEILECTB HEOPraHMYeCcKHX
CHHTE3, aHAJIN3, POTEKaAHUS 3aJJaHHOTO BEIIECTB;
H3YyYEHHE CTPYKTYPBl U | XUMHUYECKHX COCTaBa, HaBBIKAMH
CBOMCTB BEILECTB U IPOLIECCOB,; CaMOCTOSITENIFHO | paboTHI B
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No HNupexc Conepxxanue B pesynbpraTe uzydeHust yueOHON AUCITUTUIMHBI
~ | xoMIieT | KoMIleTeHIUU (WK e€ 00yyJaronmecs: JOJKHbI
A CSHLIUU 4acTH) 3HATH YMeETh BJIaJIeTh
MaTepualioB, OCHOBHBIC BBIIIOJIHATH XUMHUYECKOMN
HCCIICAOBAaHHUEC METOJbI CHHTEC3a, | CUHTC3bI na6opaTop1/I1/I,
IMpoueCcCoOB C UX BBIACICHUS, HCOPraHN4CCKUX TEXHUKOMN
y4acTUEM OUUCTKU U BEILECTB, UX nabopaTopHBIX
HUCCIIeJOBaHUS BBIJICIICHUE, pabor;
HCOPraHn4CCKUux O4YHUCTKY U MEeToAaMu
BEIIICCTB; uneHTudukanuio | 6e3onacHon
MpaBUJIa WUHTEpIpEeTHpoBa | paboThI B
TEXHUKU Th XUMHUYECKOU
Oe3omnacHocTH IKCIIEPUMEHTANb | J1a0OpaToOpuH;
pu pabote ¢ HBIE JAHHBIE HaBBIKAMU
XUMHUYCECKUMU HUCIIOJIb30BaHUA
BCIIIECTBAMH XUMHNYECKUX
3HAHUU U
YMEHUH B
MPAaKTUYECKON
ACATCIbHOCTHU

2. CTpyKTYpa M colep:KaHue TUCHHUIIINHBI.

2.1 Pacnpenesienne TPyA0EéMKOCTH TUCUMIJIMHBI IO BUIaM PadoT.

OO6mrast Tpymo€MKOCTh JNUCHUIUIMHBI CcOCTaBisieT 7 3ad.ed. (252 wdyacoB), ux
pacmpeeneHye 1Mo BujaaM paboT IpeIcTaBiIeHo B TabIuIe
Bun yaeOHo# paboTh Bcero CemecTtphbl
4acoB (dacer)
1 2

KonTrakTHasi pa6oTa, B TOM YHcJIe: 204.4 102,2 102,2
AyauTOpHBIE 3aHATHS (BCEro): 204.4 102,2 102,2
3aHsATHS JISKIIMOHHOTO THIIA - - -
JlaGopaTopHbIe 3aHIATHS 204 102 102
3aHATHS CEMUHAPCKOTO TUTIA (CEMHHAPBI,
MPAKTUYCCKHUE 3aHSATHS) ) ) )
HNHuasi KOHTaKTHas padora: 0,4 0,2 0,2
KonTtpons camoctoarensHoii padotsl (KCP) - - -
ITpomexyrounas arrecranus (UKP) 0,4 0,2 0,2
CamocTosiTesibHasi padoTa, B TOM YHCJI€: 47.6 41.8 5,8
ITpopaboTka yueOHOr0 (TEOPETHUECKOT0) MaTepuaa 8 6 2
[ToaroroBka k 1a00paTOpHBIM paboTam 38 35 3
IToaroroBka K TEKyIeMy KOHTPOJIIO 1,6 0,8 0,8
KoHnTpoJs: - - -
IToaroToBKa K 3K3aMeHy - - -
OO0mas Tpy10eMKOCTb yac. 252 144 108

B TOM 4uHncJje koutaktuasa | 204,4 1022 102.2

padora

3a4. ey 7 4 3

2.2 CTpyKTypa IMCHHUIIMHBI:

Pacrnipenenenue BuioB yueOHOM pabOThI U UX TPYAOEMKOCTH TIO pa3zesiaM AUCHUTIINHEIL.
Paznensl (TeMbl) TMCIUTUIMHBI, H3y4aeMble B 1 cemecTpe
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KonuuectBo yacos
Brueaynut
Ne HaunmenoBanue paznenos (Tem) Beero A}?;T(;)T}:;Haﬂ OpH};H
pabora
J | 113 JIP | CPC
1 2 3 4 5 6 7
1. |OcHOBHBIC OHATHS U 3aKOHBI XUMHUU - - 24 5)
2. |DHepreTHKa M HampaBJICHUE XMMHYECKHX IPOIIECCOB - - 12 3)
3. | Xumuueckasi KHHETHKa - - 12 S)
4.  |MHOroKOMIIOHEHTHbIE CUCTEMBI; PACTBOPBI - - 24 3)
5.  |OxucnuTenbHO-BOCCTAHOBUTEIbHbBIE PEAKIINU - - 12 5
Crpoenue atoma. [lepuoanueckuii 3akoH u
6. |mepmommyeckas cucrema CocTaB aTOMHOTO s/Ipa, - - 6 3)
palnOaKTHBHOCTb
7. | Xummueckas cBs3b - - 6 6
8. |KoMmiekcHble coequHEHNS - - 6 5,8
HUmozo 144 - - 102 41,8

[Ipumeuanue: JI — nexnuu, 13 — npaktudeckue 3anatusi / cemuHapsl, JIP — maGopaTtopHsie
3ansatus, CPC — camocrosrensHas paboTa CTy/IeHTa

Pa3nensl (TeMbl) TMCHUIUIMHBI, U3y4aeMble B 2 CEMECTpe

KonnuecTBo uacos
AynutopHas Breayr
No HamnmenoBanue pasnenos (Tem) Beero paGota ;5;;};
J | 113 JIP CPC
1 2 3 4 5 6 7

9. |Kucnopon. Bogopoa. [lepekuch Bomopoia - - 6 0,35
10. |9nements VII A rpynmsl. - - 6 0,35
11. |Snementsr VI A rpynisl. - - 6 0,35
12. |9nements VI A rpynimsl. - - 12 0,35
13. |Onementsi IV A rpynisl. - - 6 0,35
14, |Snements |11 A rpymibr. - - 6 0,35
15. |s-amemenTtsI II rpymmb - - 6 0,35
16. |s-pnemenTsl | rpymims - - 6 0,35
17. |Onementsl nobounsix noarpymi 1 -V rpynm. - - 6 0,35
18. |[DnemenTsl noOouHOI moarpymnmsl VI rpymnmsl. - - 6 0,35
19. |[DnemenTtsl nobouHoi moarpynmnsl VII rpynmsl. - - 6 0,35
20. |Onementsl noboyHoi noarpymnmnsl VI rpynmer. - - 6 0,35
21. |9nemeHTHl NOOOYHOM NMOArpyNIsl | rpynmsl. - - 6 0,35
22. |OnemeHThl N060YHOM noArpynmnsl |l rpynmsl. - - 6 0,35
23. |Penkxo3eMenbHBIE DIIEMEHTEI - - 6 0,35
24. |KoMmieKkcHbIE COEqUHEHNS - - 6 0,55
HUmozo 108 - - 102 5,8
‘Hmozo no oucyuniune: 252 - - 204 47.6

2.3 Conep:xanue pa3aesoB (TeM) THCHUNIIAHBI:

2.3.1 3auaTuda JeKINOHHOI0 TUIIA.



3aHATHS JIEKLIMOHHOIO TUIIA HE IIPELYCMOTPEHBI
2.3.2 3aHATHSA CEMHHAPCKOI0 THIA.
3aHATHS] CEMUHAPCKOTO TUIIA HE MPEAYCMOTPEHBI

2.3.3 JlabopaTopHble 3aHATHSA

| cemecTp
dopma
Ne HaumenoBanue nabopatopHbix paboT TEKYIIETro
KOHTPOJISI
1 2 3
1. |3nakomcTBO ¢ padoToii B XUMHUYECKOii 1adopaTopuu. Otuer no
ITpaBusa Ge30macHOCTH NpH pabote B abopaTopur. OCHOBHBIE IPUEMBI | J1A00OPATOPHO#
paboThl B XUMUYECKOH J1abopaTopuu. XUMHUYECKUE TIOCY/a, PEaKTUBBI, paboTe
HarpeBaTenbHbIe MpUOopHI. [IpoBeneHNe XMMIUYECKOTO IKCITEPUMEHTA.
2. [MeToabl 0OYMCTKH BEIIECTB. Ortuer 110
nabopaTtopHoOit
pabote
3. |OcHoBHBIE 3aKkoHbI XuMHH. ['azoBble 3akoHbl. OmnpeneneHune Otuer 110
MOJISIPHBIX ¥ JKBHBAJIEHTHBIX MACC BEIleCTB. nabopaTtopHoOit
OrnpezneneHre SKBUBAJICHTOB IPOCTHIX U CJIOKHBIX BEIIECTB. pabote
4. |OcHoBHBbIe 3aKkoHbI xuMHuH. [a3oBble 3akoHbl. OrnpeneneHue OTueT 1O
MOJISIPHBIX U DKBHBAJIEHTHBIX MACC BeIleCTB. n1abopaTopHO#
Omnpenenenre MOJIEKYJIIPHBIX U aTOMHBIX MacC BELIECTB. pabore,
KOHTPOJIbHAS
pabota
5. |CTpoeHue aToMa W XHMH4YecKasi cBa3b. [lepuomnuecknii 3axon JI.U.| Kosoksuym
Menpeieena.
6. [XuMHYecKasi TEPMOAUHAMUKA. OTueT 10
Onpenenenue SHTATBINNA XUMUYECKUX PEAKIIUH. n1abopaTopHOU
pabore,
KOJUIOKBUYM
7. |XuMuveckasi KHHETHKA. Otuer no
CKOpOCTh XMMHUYECKUX peakiuil. XuMHUYeCcKoe paBHOBECHE. 1ab0paTopHO
pabore,
KOJUIOKBUYM
8. |PactBopbl. Cioco0bI BhIPajKeHUsI KOHIEHTPAIIMH PACTBOPOB. Oruer no
PactBopsl. [IpurotoBienre pacTBOPOB PA3IUYHBIX KOHIIEHTPAIIHA. 1ab0paToOpHO
pabote
9. |DaekTpoJMTHYECKAS THCCOMUAIIHSI. Otuer no
PaBHOBecHs B pacTBOpax 3JMEKTPOIUTOB. nabopaTtopHoit
paboTe
10. IeTeporennbie paBHOBeCHSI. Oruer no
nabopaTopHOI
paboTe
11. [Monnoe npou3Benenme Boabl. Bogopoanblii moka3zartenab. ['maposaus Otuer no
coJIeid. nabopaTopHO#
pabore,
KOHTPOJIbHAS




pabota

12. |OxucanTeTIbHO-BOCCTAHOBHTE/IHLHBIE PEAKINH. Otuer mo
OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA IPOCTBIX U CJIOKHBIX Ha60paT0pHOI7I
BEIIECTB. pabote

13. [DaekTpoXHMHUYECKHE NPOIIECChI Otuer mo

nabopaTopHOi
pabote

14. | KoMmiekcHbIe cOeNHEeHU. OrTuer 110

nabopaTtopHOi
pabote

15. |Pemienue 3kcnepuMeHTATbHBIX 3a/1a4 3amura

peteHus
AKCTIEPIMEHTAITb
HOU 33J1a41
Il cemecTp
1 2 3
16. |Kucopo, Bo1opo 1, BoJIa, IEPEKUCh BOJAOPOIA. Otuer 110
nabopaTtopHoOit
pabote
17.|9n1ementsl VII A rpynnsl. Otuer no
l"anorensl U UX COETUHEHUS 1a00paTOpHOM
pabote

18. |9aemenTnl VI A rpynmnsl. OTuer no
Cepa 1 ee COeIMHEHNS. nabopaTtopHoOit

pabote

19. |9nemenTnI V A rpynnsl. Otuer no
A30T ¥ €ro coeIMHEHUS. 1a00paTOpHOM

pabote

20. [9nemenTnl V A rpynisbl. Otuer no
®ocdop, cyppMa, BUCMYT U UX COCTUHEHUSI. nabopaTtopHoOit

pabote

21. | 9aementsl |V A rpynnbl. Oruer no
Yrnepos, KpeMHUMN, OJIOBO CBUHEI] U UX COCAMHEHUS. nabopaTtopHoit

pabote

22.|9aemenTsl |11 A rpynnsL Oruer no
bop, anromunmni. nabopaTtopHoit

pabote

23.|9nementnl | A m Il A rpynm. Oruer no
[lenoyHbIe U MIETO0YHO3EMENbHBIE METAJIBI, OEPUILTNNA, MAaTHUH. 71a00paToOpHOM

pabote

24. |CuHTe3bl COeAMHEHUH Henepexo AHbIX 3JIEMEHTOB. Otuer no

nabopaTopHOH
paboTe
25.|9nemenThl no6ounbIX moarpynm 1 - V rpynm. Otuer no
TutaH, BaHa Ui U UX COCTUHCHUS. nabopatopHoit
paboTe
26.|J1emMeHTHI MO604HO MoArpynns! VI rpynmsi. Otuer no
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XpoM, MosinbO1eH, BOJIb(hpaM U UX COCIMHEHHUS. nabopaTopHOI
pabote
27.|9nemenTbl Mo60uHO moarpynns! VIl rpynnsl Otuer no
Maprasen 1 ero CoeIMHEHUSL. nabopatopHoit
pabote
28.|2nemenThl no6ouHoi noarpynns! VIl rpynns.. Otuer no
JKeneszo, kobanbT, HUKENb. KOMIIJIEKCHBIE COEIMHEHMS JKere3a, KoOanbTa, 71a60paTOPHOi
HUKEJIA. pabore
29. |9n1emenTbI M0604HOW MoaArpynns! | u |1 rpynnsi. Otuer no
Mens, cepeOpo, IMHK, KaAMUN U UX COCTUHEHUSI. nabopaTopHOU
pabote
30. |[Penko3eMenbHbIE AIIEMEHTHI Otuer 1o
nabopaTtopHOi
pabote

31. |CuHTe3Bl COeAMHEHMI MTEPEXOIHBIX JIEMEHTOB Otuer no

nabopaTtopHoOit
pabore
ILnan JadopaTopHbIX padoT
o aucuumiinte «IIpakTukym 1o HeopraHu4ecKou XUMUW»
| cemecTp

Ne Tema 3ansaTHA JInt- | Koa-Bo

n/n pa 4acoB

1. | 3HaKoMCTBO ¢ patoToii B XHMHYECKOM J1a00paTOPHH. [1], 6
[IpaBuna ©Oe3omacHocTH TIpu padbotre B maboparopuu. OcHOBHBIE | C.3
npueMbl paboThl B XMMHUYECKOH J1abopaTopuu. XUMHUYECKUE TOCYAa,
peakTuBbI, HarpeBareibHble mpubopel. Ilpuembl  mpoBeaeHus
XMUMHYECKOTO HKCIIEPUMEHTA. c.8
Jlab. paboma: Xwumudeckas mnocyna. PeakrtuBbl. HarpeBatenbHble
MPUOOPHI.

2. | MeToabl OYMCTKH BEIIECTB. [2], 6
Jlab.  paboma:  OuucTtka  TBEPABIX  BEIIECTB  METOJaMU
MepeKpUCTANIM3allMl U BO3TOHKH. OUHCTKA >KHIKOCTEH METOI0M
neperoHku. OUncTKa Ta30B.

OnbiT 1. OuuncTka TBEpPABIX BEIIECTB MNEpPEKpUCTAUIM3aMed u3 | €.98
pacTBopa (MEIHOTO KyMmopoca, HUTpaTa Kaius, cyiabdara Maraws,

MOAM]IA KAJTHST)

OmnpIT 2. OuncTKa oaa BO3TOHKOM. c. 102
Omnpit 3. OuncTKa BOJBI OT PACTBOPEHHBIX BEIECTB JUCTUIUISLACH. c. 104
Omneit 4. Onipenenenyie TeMIepaTypsl MIaBICHMS.

3. | OcHoBHble 3akoHbI xuMuH. [a3oBble 3akoHbl. Ompemenaenme | [1], 6

MOJISIPHBIX M IKBHBAJIEHTHBIX MACC BELECTB.
Jlab. paboma: OmnpeneneHue SKBUBAJICHTOB MPOCTHIX M CIOXHBIX
BEIIECTB.
Omnplt 3. OnpeneneHye SKBUBAIIEHTOB METAILIOB. c.64
OmnsIT 4. OnipenieneHue SKBUBAJICHTOB KapOOHATOB. c. 67
4. | OcHoBHbIE 3aKOHbI XxuMuH. ['a3zoBble 3akoHbl. Omnpenenenme | [1], 6
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MOJISIPHBIX ¥ IKBHBAJIEHTHBIX MAaCC BEIECTB.
Jlab. paboma: OrnpenencHue MOJICKYISIPHBIX M aTOMHBIX Macc
BCIIIECTB.

Omnprt 1. OnpeneneHre aTOMHON MacChl METAJLJIOB. c.60
Oneir 2. OmnpeneneHue MOJCKYISPHONW MacChl TUOKCHAA yriiepoja | c. 62
(V).

KonTpouabHas pa6ora: OcHOBHbIE 3aKOHbI XUMHUH

Crpoenne aromMa u xumMuueckas cBssb. [lepnoauyeckuii 3axoH. [3],
KBantoBeie umcna. CocTaBieHHE JJICKTPOHHBIX (opmyn aromoB u | c.37-
noHoB. OmnpenereHue BAJICHTHOCTA U CTETICHH OKUCIICHUS UCXOJS U3 41
CTpPOEHHUS JIJIEKTPOHHON 000s104kH aToMOB. OmnpeneneHue (Hopmbl
MOJIEKyNl ¢ ucnoiib3oBanueM MeronoB BC u OBOIII. 'mOpuamsanus.
[Toctpoenue auarpamm MO 1ist AByX- U MHOTOATOMHBIX MOJIEKYN U

MOHOB, OTIpe/ieNIeHUE TOPsAKa CBS3U U MarHUTHBIX CBOWCTB YaCTHULI.
XuMnyeckasi TepMOIUHAMMKA. [1],
[lepBblii M BTOPOW 3aKOHBI TEpMOAMHAMUKH. Pacder TemuoBeIX | €.69
3¢ (HexTOB XMMHUECKHX pEaKIMil C HCIOJIh30BaHUEM 3akoHa ['ecca.
Pacuer usmenenwuii suTponuu u sHeprun I'nud0oca.

Jlab. paboma: OnpeneneHre SHTATBIUN XUMHUYECKIX PEaKIIHi.

Omeir 1. OmnpeneneHne HSHTAIBIMM — PEAKIMH  MPUCOEAVMHEHUS
KPUCTAJUTM3aIIMOHHOMN BOBI K O€3BOTHOM COJIH. c.79
OmnbiT 2. OnpeneneHue SHTAIbIUN PEAKIIUU HEUTpaIu3aluu.

OmnpiT 3. OnpeneneHre SHTATbIUN PEAKIIUN OCAXKICHUS. c. 81
KomokBuym: CrTpoeHue artoMa HM  XMMHYeCKass CBf3b. | C. 83
Iepuonuyeckuii 3axon /I.U. MenneneeBa

XHMHYeCKasi KHHETHKA. [1],
CKOpOCTh XMMHYECKOW pPEAKUUU M €€ 3aBUCUMOCTh OT pa3JIMYHbIX | C.86
¢dakropoB. Kartanu3 u karanuzaTopsl. XHMHUYECKOE pPaBHOBECHUE U
YCIIOBUS €r0 CMEIIECHUS.

Jlab. paboma: CKOpPOCTh XUMHUYECKHX pPEAKIUA. XHUMHUYECKOE
paBHOBECHE.

OnbiT 1. Biusinne KOHIEHTpALMK pearupyrommnx BEIECTB Ha CKOpOCTh | €.90
XUMHYECKON PEeaKInH.

OmnpiT 2. BiusiHue Temneparypbl Ha CKOPOCTh XUMUYECKON PEaKLIUU. c91
Oneir 3. BnusHHEe BEIWYHHBI TOBEPXHOCTH CONPHUKOCHOBEHUS
pearupyoomux BeIIecTB Ha CKOPOCTb XUMHUYECKOW peakuud B | c. 92
reTepOreHHOM cucTeme.

Onplit 4. BiinsiHue katanu3aTopa Ha CKOPOCTb XUMUYECKON PEAKIIUH. c.93
OnpiTr 5. BausHuMe KOHILEHTpAlMM BEHIECTB HA XUMHUYECKOE
paBHOBECHE. c. %4
PacTtBopbl. Crioco0bI BbIpa:KeHNsl KOHIGHTPALMH PacTBOPOB. [1],
CrniocoObl  BBIpa)K€HHsI KOHIIEHTpallMd pacTBopoB. PactBopuMocTh | €.98
TBEpPJBIX BEIIECTB, XKUAKOCTeW W ra3oB. KomnuratuBHble CBOMCTBA
PacTBOpPOB HEDJIEKTPOIUTOB.

Jlab. paboma: PactBopsl. IlpuroToBieHHe pacTBOPOB pa3IMYHBIX
KOHLEHTpALHA.

Oneir 1. IlpuroroBnenune 5%-HOro pacrtBopa auxpomara kamus | c.107

PacTBOPEHUEM CYXOI'O BELIECTBA.




Omnprt 2. [IpurotoBnenue 0,1 M pactBopa Cynbdata meau (kapbonara | c.108
HATpPHsI) PACTBOPCHUEM KPUCTAJLIOTHAPATA.

Omnerir 3. IlpurotoBnenue 0,1 H pactBopa cepHoit kuciotsl | c. 108
pazbaBiieHreM 0oJiee KOHIICHTPUPOBAHHOTO PacTBOpa.

OneiT 4. OmnpeneneHre TOYHOM KOHIIEHTPAIMM pacTBOpa KUCIOTHI | c. 109
METOJ/IOM THTPOBAHWSL.

Omnpit 5. [IpuUroToBIIEHNE MEPECHIIICHHOTO PACTBOPA Cyb(haTa ME/IH. c. 110
Oneir 6. [IpuroToBieHUEe NEPECHIIEHHOTO pacTBopa THOCYIbGaTa | c. 110
HaTpHSL.

KoanokBuyMm : XuMu4eckasi TEPMOAMHAMHUKA M KHHETHKA.

9. | DaeKkTpoJMTHYECKAS THCCOMUAIIHS. [4],
DNEKTPOIUTHl U HEAIEKTPOJIuThl. CUIIBbHBIE U CIAa0bIe DJIEKTPOIHUTHL c.3
KonudecTBeHHBIC XapaKTEPUCTHKU AICKTPOTUTHUSCKOHN JTUCCOIUAITIH.
Cmemenne nucconpanuud ciaaboro snekrtponuTa. MoHHas cuia
pacTBOpa, aKTUBHAS KOHIICHTPAIIMS PAcTBOPA CHJILHOTO DJIEKTPOJIUTA,
cpenHuit KO3(PGUIIUEHT aKTUBHOCTH CHJIBHOTO 3JIEKTPOJIUTA U HOHOB.

Jlab. paboma: DNEKTPOTUTHYECKAS TUCCOIUAIIHS.

OmpiT 1. DxcnepuMeHTadbHBIE HAOTIOAEHUS AJICKTPOJIUTHUECKON c.6
JTMCCOTIAAITHH.

- DJEeKTPONPOBOJAHOCTh BOJHBIX pPAaCTBOPOB KHCIOT, COJIEH U
ocHoBaHUM. CUJIbHBIE U ca0ble 3JIEKTPOIUTHI.

- HaOJIoJIeHUs ABM)KEHUS HOHOB B PAaCTBOPax 3JIEKTPOJIUTOB.

- CpaBHEHHE XMMHYECKOW AKTUBHOCTH COJISTHOM M YKCYCHOM KHUCJIOT.

OmpiT 2. Onpenenenre N30TOHUIECKOTO KO3 PUIIMEeHTa U Kaxymienes | ¢. 8
CTENEeHH TUCCOLUAIMHU XJIOPUAA HATPUsI KPUOCKOTIUYECKUM METOIOM.

OmpiT 3. CMelieHne paBHOBECHS TUCCOIUAIINN CTIA00TO 3JIEKTPOJIUTA. c. 10
- BnusHue paz0aBieHHs pacTBOpa Ha CTENEHb SJIEKTPOIUTHUECKON
JMCCOLIMAINU.

- Bnusnue poGaBnenwe coiaM  claboOil  KUCIOTHI Ha CTENEHb
JMCCOLIMAIINU 3TOM KUCIIOTHI.

- Bnusnue pnoOaBneHwe coiau c€1abOro OCHOBAaHUSI HA CTENEHb
JMICCOLIMAIIMU 3TOTO OCHOBAHUSI.

OmneiT 4. HampaBieHue OOMEHHBIX MOHHBIX IMPOIIECCOB B pacTBopax | c. 12
ANIEKTPOJIUTOB.

- OOpa3oBaHue MaTOPACTBOPUMBIX BEIIECTB.

- O0pa3zoBanue cnabbIX KUCIOT U OCHOBAHUH.

- Peakniun Hentpanuzaiuu.

- Obpa3oBaHue JETYIHX MPOAYKTOB PEAKIIHH.

10. | I'ereporenHbie paBHOBeCHSI. [4],
PaBHOBecHe MeXIy pacTBOPOM 3JIEKTPOJIUTA U OCAIKOM, YCIOBHUsA €ro | c.16
cmemenus. [IpousBeneHHe  pacTBOPUMOCTH U MPOU3BEACHUE
KOHILIEHTpalMi  (aKTUBHOCTEH). YCIIOBUS BBIMAJEHUS  OCAJIKOB.
CouneBoil 3¢ dexT.

Jlab. paboma: I'ereporeHHbIe PaBHOBECHSI.

OmnpIT 1. ycOBUS BBIMAICHUS] OCATKOB. c. 18
OmnpiT 2. [lonHOTa OCaXKI€HUS HOHA. c. 18
OneiTr 3. 3aBHCHUMOCTH TIOCJIEIOBATEIHHOCTH BBIMAJICHUS OCAJIKOB
MajJopacTBOPUMBIX BEIIECTB OT BEIMYUHBI HX TpousBeAeHus | c. 19
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PacTBOPUMOCTH.
OmnsiT 4. PacTBOpeHHE 0CaJIKOB MajlopacTBOPUMBIX NIEKTPOJIUTOB MPHU

XUMUYECKUX B3aUMOICUCTBUSIX. c. 19
Oneir 5. BrusHue BEeTUYHMHBI TPOU3BEIEHUS PACTBOPUMOCTHU
AJIEKTPOJIUTA HA €TO CIIOCOOHOCTh K XMMHUYECKOMY B3aUMO/IEHCTBUIO. c. 19
Onpir 6. IlosyyeHue OJHUX MaAJIOPaCTBOPUMBIX COEAMHEHUN U3
JIPYTHUX. c. 20
OmnpiT 7. OOpa3oBaHue OJHUM MOHOM HECKOJBKHUX MAIOPACTBOPUMBIX
COEJIMHEHUII. c. 20
OmnpiT 8. CMeleHre paBHOBECUSI B HANpaBICHUM 00pa30BaHUs MEHEE
pacTBOPUMBIX COECIMHEHUN. c.21
11. | Mounoe npousBeaenune Boabl. Bogopoausblii mokaszarenas. Fuapoaus | [4],
coJieii. c.25
Huccommarust  Boabl. Bomoponnsni moxkaszatens.  OmnpeneneHus
BOJIOPOJITHOTO ~ TMOKazareist  CcpeAbl  METOJaMHM  BHM3YyalbHOTO
kosopumeTrpupoBanuss u pH-merpun. Omnpenenenune pH pactBopos
CHWJIBHBIX M Cla0bIX KHCIIOT, OCHOBAHUMU, THAPOJIU3YIOIINXCS CONeH U
OydepHbIx cucreM. BriusiHMEe pupoabl CoJiel, TeMIepaTyphl, KOHIICH-
TpalluM Ha CTENeHb WX TUAPOJIM3a. YCIOBUA  NPOTEKaHUS
«HeobpaTumoro ruaposnsza». bydepHsie pactBopel, pacuer pH,
OydepHass eMKOCTb.
Jlab. paboma: VioHHoe mpou3BeACHUE BOIbl. BomaopoaHbIi
rnokasaresb. [ uaponus comnen.
OnbiT 1. H3mepeHue BOJOPOJHOrO TOKa3aTeIsl Cpeabl pacTBOpa
METO/IOM BU3YaJIbHOTO KOJIOPUMETPUPOBAHMUSL. c. 28
OnbiT 2. Onpenenenue pH pacTtBopa mpu MOMOIIM YHUBEPCAIHHOTO
HHIUKATOpa
OneiTr 3. V3MepeHue BOJOPOAHOTO TOKa3aTelsi Cpeabl pacTBopa c. 29
ANEKTPOXUMUYECKUM METOIOM.
OmnbiT 4. Peakuust cpenibl B pacTBOpaxX pa3IMUHbIX COJICH. ¢. 30
OmprT 5. [TonHBIN («HEOOPATUMBINY») THIIPOIIN3 COJICH. ¢. 31
OmnpiT 6. BausiHue cUIibl KUCJIOTHI U OCHOBaHMSI, 00pa3yroIIUX COJIb, Ha c. 31
CTETEeHb €€ THIPOJIN3a.
OmnpiT 7. BniusHue TemmnepaTypsl Ha CTETIEHb THAPOIU3a COJIH. c. 32
Omnpit 8. BriusiHue pa3daBieHust pacTBOpa Ha CTETIEHb THPOJIN3a COJIH. c. 32
OnpeiT 9. BrniusHue W3MEeHEHUsS KOHIIEHTPAIlMM BOJOPOJHBIX MOHOB Ha c. 33
TUIPOJIU3 COJIH.
OnbiT 10. [lomydeHue ameTaTHOro W aMMOHHUITHOTO OygepHbIX c. 33
PacTBOPOB U HCTILITaHKUE UX Oy(epHOTo AeHCTBUS.
Omnpit 11. Bausaue paz6asnenust Ha pH OydepHbIX pacTBOpOB z ;j
12. | OkuCAUTENBLHO-BOCCTAHOBUTEIbHbBIE PEeAKIIHH [4],
MeTonpl W3y4eHUs U pacdyera OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX | .37

IIpOLECCOB. Oxucnurenu u BocctaHoBuTend. CocTaBICHUE ypaBHeHI/Iﬁ
OKHCIINTCIBHO-BOCCTAHOBHUTCIIbHBIX pealcum"{, MPOTCKAOIIUX B
BOJHBIX paCTBOpPAX METOAOM HOHHO-MOJICKYIISIPHBIX HOJ’IprElKL[HfI.

KoauuecTBeHHbIe XapaKTCpUCTUKHU OKHCIIUTCIBHO-
BOCCTAHOBHUTCJIBHBIX IICPEXOJO0B. 9J'IeKTp0I[HBIC NOTCHIMAJIbl METall-
10oB. Mcnonbp3oBaHue TaOIMYHBIX JaHHBIX JJId OIICHKH BO3MOXHOCTH
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MIPOTEKAHUS OKHCIIMTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ pEaKLUi B
CTaHIAPTHBIX YyCIOBMAX. YpaBHeHus HepHcra Ui noreHnuana
JJEKTpOJa W JUIA peAoKc-peakuuu. Bnusaue pH Ha Benuuuny
IIOTEHIMAJIOB BOJOPOAHOIO, KUCIOPOJHOIO W JAPYTHUX 3JIEKTPOJIOB.
VYyacTtue BOJpl B peakMsaX B KAUeCTBE OKHUCIUTENS U BOCCTAHOBUTEILS,
3aBucumocts oT pH. Cxemsl Jlatumepa.

Jlab. paboma: OKUCAUTEITHHO-BOCCTAHOBUTEIBHBIE CBOWCTBA MPOCTHIX
U CJIOKHBIX BEIIECTB.

Onpir 1. UM3ydeHue OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIX CBOWCTB

IIPOCTHIX BEIIECTB. c. 57
Onpit 2. IIposiBieHrEe OKUCIUTENbHBIX U BOCCTAHOBUTEIBLHBIX CBONCTB
3JIEMEHTOM B 3aBUCUMOCTHU OT €r0 CTENEHH OKUCIIECHUS. c. 58
- BoccranoBuTenbHbIE CBOIICTBA aTOMOB 3JIEMEHTOB B OTPHUILIATEIBHON
CTETNIEHHU OKUCIICHMUS;
- OkucnuTeNnbHbIE CBOICTBA aTOMOB 3JIEMEHTOB B BBICIIEH CTENEHU
OKHCJICHHUS,
- OkucnauTeNnbHbIE 1 BOCCTAHOBUTEIbHBIE CBOMCTBA aTOMOB 3JIEMEHTOB
B MPOMEKYTOYHBIX CTETICHSIX OKUCIICHHUS.
OneiT 3. 3HaueHWe cpeapl B OKHUCIUTEIBHO-BOCCTAHOBUTEIHHBIX
nporeccax. c. 60
Oneir 4. Peakuuu AMCHPONOPHMOHUPOBAHUS  (CAaMOOKHCIIEHHSI-
CaMOBOCCTaHOBJICHUS ) c. 61
- Peaknust AucnponopurnoHUpOBaHUs CylIb(PHUTAa HATPHS;
- Peaknus aucnponopuroHupoBaHus Opoma;
- Baumsaue pH cpeapl Ha cMelieHHME pPABHOBECHS B PEAKIHUSIX
JUCIPONIOPLIUOHUPOBAHMSL.
OnbiT 5. BHYTpUMOJIEKYISIpHBIE OKHCINUTEIbHO-BOCCTAHOBUTEIIbHbBIE
peaKkuu. c. 62
- PaznoxxeHue HUTpara Meau;
- Paznoxxenue puxpomara aMMOHHSL.
OnbiT 6. OKUCIUTENIBHO-BOCCTAHOBUTEIBHBIE PEAKLIUH C Y4acCTHEM
OpPraHUYECKUX BEUIECTB c. 63
- BoccTanoBieHne AuxpoMara Kajiusi CHUPTOM;
- BoccranoBnenue aMMUA4HOTO pacTBOpa HHUTpara cepebpa
dbopmanpaeruaoMm;
- BoccTaHoBieHMe nepMaHranara Kajaus MaBejeBoi KUCIOTOU
KountpoJsbHas pabora: PacrTBopsl. DJIEKTPOJTUTHYCCKAS
AUCCOLHALHS.

13. | DAeKkTpOXMMHUYECKHE MPOLECCH [4],
KonuuectBennsie XapaKTePUCTUKHU OKUCIUTENBHO- | C.64
BOCCTAHOBUTENBHBIX  NEPEXOJOB.  DIJIEKTPOJHBIE  MOTEHIMAIbI

MeTauioB. ['anpBaHUYECKUM dSJeMEHT. BOIOpOAHBIN JIIEKTPOA U
BOJIOPOJHBIM HYJIb OTCYETA MOTEHLHUAJIOB. DJIEKTPOJIU3 PaCTBOPOB U
pacIuiaBoB, MPOIECCHl, MPOTEKAIOIMIME Ha KaToJe M aHoje, YYeT
BIIMSIHUSL TUIOTHOCTH TOKa Ha 3JEKTPOAHbIA moTeHuuan. Kopposus
METAJJIOB, MEXaHHM3M DJJIEKTPOXUMHUYECKOW KOPPO3UH, CIIOCOOBI
3allUTHl OT KOPPO3HUHU.

Jlab. paboma: INEKTPOXUMUYECKUE TIPOIIECCHI.
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OmneiT 1. U3rotoBneHue rajibBaHMYECKOTO 3JIEMEHTA U U3MEPEHHUE €ro

SHC. c. 64
Omeir 2. MUccnemoBanme 3aBucumoctd JJIC  ranbBaHUYECKOTO
3JIeMEHTa OT KOHIICHTPAIIUU COJIH. c. 64
Onmeir 3. OmnpeneneHue  NPOU3BENEHUS  PacTBOPUMOCTH U
TEPMOJUHAMHYECKUX  XapaKTEepUCTHUK  Ipolecca  pacTBOPEHUs
MaJ0pacTBOPUMBIX COEAMHEHUM. c. 66
OmbiT 4. DnexTposii3 BOAHOTO pacTBopa cyiabdara HATpuUs ¢
HEPACTBOPUMBIMHU IEKTPOIAMHU. c. 66
Omnpit 5. [TonyueHue UHKA 3JIEKTPOJIU30M. c. 68
OmnsIT 6. DneKTpoIUTHYECKOE papUHUPOBAHUE MEIH. c. 69
Omnsit 7. Koppo3us MeTansos c.70
- Koppo3ust ’xene3a B KOHTAKTE € YIiiepoJioM;

- BausHue mnpupoasl KOHTAaKTUPYIOIIMX METAUIOB Ha CKOPOCTh
KOPPO3UH XKele3a;

- ITaccmBHOCTH MeTaNIa;

- AKTHBHpYIOLIEE AEMCTBUE HOHOB XJIOPA.

OmnpIT 8. 3ammTa METAIIIOB OT KOPPO3UHU c.73
- DNEeKTPOXUMUYECKOE OKCUIUPOBAHUE ATFOMUHUS;

- OkcuaupoBaHUe MarHus U €ro CIUIaBOB;

- Karognas 3ammura MeTaia;

- [IpoTexTopHas 3amyTa MeTauia.

14. | KoMnjiekcHbIe COeIHHEHN . [4],
CrocoObl  MOTy4YeHUS] KOMIUICKCHBIE COEAMHEHWH. YCTOWYMBOCTH | C€.79
KOMIUIEKCHBIX coenuHeHnd. [loBenene KOMIUIEKCHBIX COCIUHEHUN B
peakuMsx — 3aMelleHMs, JIMTaHJHOTO  OOMEHa,  OKHCIUTEIbHO-
BOCCTAHOBMTENbHBIX IHpolreccax. [IpuMeHeHHe MeToJa BaJeHTHBIX
CBsi3eH, TEOPUU KPHUCTAIJIMYECKOro II0JI1, METOJA MOJIEKYJISPHBIX
opburaneil  And  ONMCAHMS ~ XUMHMUYECKHMX  CBs3eH  MEXIy
KOMIUIEKcOOOpa3oBaTeaeM U JUraHAaMu U MHTEpIpeTanust CBOMCTB U
CTPYKTYPbl KOMIUIEKCHBIX COEANHEHHH.

Jlab. paboma.: KoMIUIEKCHbIE COEAMHEHUSL.

KaTnoHHbIE KOMIIIEKCHI:

OmneiT 1. KoMiekcHOE OCHOBaHUE HUKES c. 85
Omnpit 2. [Tonyuenue u uccnenoBanue cynbdara rerpaammuamenu (1I) c. 86
AHHMOHHBIE KOMITJIEKCHI:

Omnpit 3. [Tonyuenue TerpanonoBucmyrata (III) kamus. c. 86
Onpit 4. [losnyuenne ruJpoOKCOKOMIUIEKCOB. c. 87
BHYTpHUKOMIIIIEKCHBIE COETNHEHUS:

OmnsbiT 5. [TonyyeHne HeUTpanbHBIX KOMIUTIEKCOB sxene3a(Ill). c. 87
KomrmuiekcHble COeIMHEHHS B peakMsIxX oOMeHa:

OmnbiT 6. B3aumopeiictBue rexcannanodeppata(ll) kamus ¢ comsmu

MeEIU U IIUHKA. c. 88
KoMmnekcHple cOoeIMHEHUST B  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx:

OmnbIT 7. BoccTanoBieHnue cepedpa U3 ero KOMIUIEKCHOTO CO€MHEHUs. | c. 88
OmnsiT 8. Boccranosnenue rexcanuranodeppara (111) xamus. c. 88
OmnbiT 9. Oxucnenue rexkcanuanodeppara (II) kamms. c. 89
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Y CTOMYMBOCTD KOMIUIEKCHBIX HOHOB. Pa3pyllieHre KOMILIEKCOB.
OmnpiT 10. Pazpymenue koMIuiekca npu pa30aBiIeHHIH pacTBOPA. c. 90
Oneir 11. CpaBHUTENbHAs YCTOWYMBOCTH POJAHMJIHOIO KoMmiuiekca | c. 90
KoOaJbTa B BOJIC M B CITUPTE.
OnsIT 12. Binsnaue JJIEKTPOHHOM KOH(UTypanuu
KOMILJIEKCOOOpa3oBaTeis Ha OKPAcKy KOMILICKCA. c. 91
OmnbIT 13. Pazpymienne KOMILJIEKCa npu OCaXJECHUH
KOMILJIEKCOOOpa3oBaters. c. 91
OmnpiT 14. JIBOiiHBIE COJIU. c. 92
Omprt 15. I'maparnas nzomepus akBakomiiekcoB xpoma (I11). c. 93
15. | Pemienne 3kcnepuMeHTANIBHBIX 32/124. 12
Pemenne 5sKcnepuMEHTANbHBIX 3a/ad  SIBJISIETCS CAMOCTOSITEIbHOM
paboToil cTyneHTa, BBINOJHAETCS MO MPEAJOKEHHOW TeMaTHKe |
3aKJIIOYaeTcss B MOJ0OpPE METOAMKH BBIMOJIHEHUS SKCIIEPUMEHTA,
MOJYYEHUH OKCIEPUMEHTANIBHBIX JIAaHHBIX W HX 00paboTke ¢
MIpe/ICTaBICHUEM U MHTEPIIPETAlel MMOJIyYeHHBIX PE3Y/IbTaTOB.
16. | 3auerHoe 3aHsiTHE 6
BCEI'O: 102
Ilnan JadopaTopHbIX padoT
no qucuuivinie «[IpakTHKYM M0 HEOPraHNYeCKOH XMMHUID)
2 ceMecTp
Ne Tema 3ansaTHSA Jlut-pa | KoJs-Bo
n/n Ne 4acoB
onbiTa
B [5]
1. | Kucaopoa. Bomopon. 6
Jlab. paboma: Kucnopon. Bomopon. Ilepekucs Bogopoaa.
1. ITonydyenue Bogopoaa (M MpoOBEpKa HA YUCTOTY) No.10.2,
1.1. [eiictBuemM MeTasuia Ha KUCIOTY c.81
1.2. JleiicTBHeM aaOMHUHUS Ha IIEJI0Yb
1.3. JleiictBuemM meTania Ha BOAY
2. BoccraHoBieHH€e BOIOPOAOM OKCHIOB METAJLIIOB. Ne.10.3,
c.83
2. Ilonyuenue kuciopoaa Ne 12.1
2.1. PaznoxeHuem nepMaHraHara Kaiaus c.104
2.2. Pa3noxeHueM nepokcuaa BoA0poia
3. CBoiicTBa KHCIOpoaa No 12.2
3.1. 'opeHue cepbl B KUCIOPOIE c.104
3.2. T'openue yras B KHUCIOpOIE
3.3. 'openue marnus (kenes3a) B KUCIOPOJIE
5. CBoiicTBa nepoKcuaa BoI0poaa Ne 12.3
5.1. B3aumonelicTBue C MOTUAOM Kalus c.105
5.2. BzaumoneiicTBue ¢ cynb(uaoM cBHHIIA Ne 12.4
5.3. BzaumozeicTBUE C IEpMaHraHaTOM KaJlus c.105
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JuemenTsl VII A rpynnsl.

Jlab. paboma: T'anoTeHbl M KX COCTMHCHHUS.

1. Ilonyuenue xnopa

1.1. B3aumopeiicTBrEM ITepMaHraHaTa Kajlis ¢ COJISIHOM KHCIOTOMN

1.2. BzaumopeiictBueM okcuaa mapranma(lV) ¢ consiHoi KucnoToi
1.3. BzaumopeiicTBueM quxpomara Kajaus ¢ COJITHON KUCIOTOU

1.4. BzaumoeiicTBUEM XJIOPHOM U3BECTHU C COJITHOM KUCIOTOU

1.5. B3aumopeiicTBueM xsopara Kajaus ¢ COJISTHOW KUCI0TON

2. [Nonmy4enue OGpoma.

2. Ilonyuenue nona

2.1. BzaumopeiicTBMEM HOAWJA KalWsl C CEPHOM KHUCIOTOW W
TIEPOKCUIOM BOJIOPO/Ia.

2.2. B3aumoieiicTBEM HOAMIA KaJTusl C CEPHON KUCIOTON U OKCUAOM
maprasnmna (1V).

3. CroiicTBa xJji0pa

3.1. B3aumonaeiicTBue Xjaopa ¢ CypbMOu

3.2. BzaumoselicTBre Xj0pa ¢ KpacHbIM Gochopom

3.3. B3aumopaeiicTBue xjopa ¢ HoJaoM

3.4. BzaumoselicTBrE XJI0pa C pacTBOpaMu OpoMHIa U Hoau1a Kaiaus
3.5. XiiopHas Bojaa

4. CoiicTtBa 6poma

4.1. [Tony4yeHue u CBOMCTBA OPOMHOM BOBI

5. CBoiicTBa Mona

5.1. B3aumoseicTBre ¢ pacTBOpaMu rajJoreHu0B METAJIOB.

5.2. BzaumoeicTBre ¢ BOAOW NMpH HArPEBAHUU.

6. 'anoreHu bl METAIIOB.

6.1. ManopacTBOpUMbI€ rajlOTE€HUIbI

6.2. OKHCIIEHNE TaJ0r€HUI-HOHOB

6.3. B3auMmopeiicTBue Xjopuaa HaTpus, OpoMHUIa Kaldusd W HOJH]A
KaJIMsl ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTOMN

6.4. BsaumopeiicTBue OpoMuIa Kalus H  HOJIWJA
KOHIICHTPUPOBAHHON OpTOhOCHOpHOI KUCTOTON

7. 'anoreHu 16l BOJIOPOIa

7.1. llony4yeHue XJI0poOBOAOPOIa B3aUMOICHCTBUEM XJIOpUIA HATPHS C
KOHLIEHTPUPOBAHHOMN CEpHOU KHCIOTOM.

7.2. BzaumoaeiicTBUE XJIOPOBOI0pOIa C BOI0# (poHTaH)

8. benmunpHas (XJIopHas) U3BECTh

Kaausga C

Nell.l,
c. 85

c. 88

c. 88
Nell.2,
c. 89

Nell.3,
c. 91
Nell.4,
c. 91

Nell.s,
c. 92

Ne 11.6,
c.93

Ne 11.8,
c. 97

JaeMeHnThl VI A rpynnsl.

Jlab. paboma: Cepa 1 ee COeIMHEHMUS.

1. TTonyuenne mMoaudukanuii cepsl U HcciaegoBaHuEe UX CBOWCTBI. 1.
1.1.ITony4yeHne poMOUYECKOM Cephl.

1.2.ITony4eHre MOHOKJIIMHHOM CEpBI.

1.3. VI3meHeHue cepsl IpU HarpeBaHUN

1.4. Ilony4yeHue NIacTUYECKOM Cephl

2. CepoBoniopont

2.1. [lony4yenue, ropeHUE CEPOBOAOPOAA

2.2. BzaumopeiicTBue cepoBOJOpOAa C OpOMHOM, WOAHOW BOJOM,

13.1.
. 106

o &

z

13.2.
c. 106
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MOJAKUCIICHHBIMH PACTBOPAMH TIEpMaHTaHaTa Kaius W Ouxpomara
KaJIusl.

2.3. B3aumo eiicTBiE cepoBOIOpoIa ¢ pacTBopamu costeld sxeresa (11),
mapranmna (I1), muHka, Meau, KaJaMus, CBHHIIA, CYPbMBI.

2.4. BsaumopeiicTBHE cepOBOJOPO/ia C KOHLIEHTPUPOBAHHON CEpHOI
KHUCJIOTOM.

3. Cynbduasl MeTauioB Ne 13.3.

3.1. IlonydeHue u cBoiicTBa cyab(puaa aTtOMUHUS c. 107

3.2. llonydenue u CBOMCTBA Cyb(dua xKene3a

3.2. Ilony4eHue u cBoOCTBa Ccyab(puia IUHKA

3.3. Ocaxaenue cyab(uI0B METAIIIOB CYIb(UIOM aMMOHUS

3.4. Ocaxaenue cyab(uI0B METAIIIOB THOCYJIb(ATOM HATPUSL.

3.4. CgoiicTBa cynb(huI0B, paCTBOPUMBIX B BOJIE

4. Okcup cepoi(1V) Ne 13.4.

4.1. Peakuuu o6pa3zoBanus okcujaa cepbi(1V) c. 110

4.2. CaoiictBa okcua cepoi(1V)

5. CepHas KUCIIOTa U €€ COJTN No 13.5.

5.1. OTHOLIIEHHE KOHLIIEHTPUPOBAHHON CEPHOM KUCIIOTHI K BOJIE c. 112

5.2. JleficTBHE CepHOM KHCIIOTHI HAa OPraHUYECKIE BEIECTBA

5.3. JleficTBuE CEpHOM KUCIOTHI HA HEMETAJUIbI

5.4. JleficTBue CEpHOM KUCIOTHI HA METAJLIbI

5.5. Tepmuueckast yCTOMYHBOCTH CYIb(HaTOB

6. Tuocynsdar Harpus Nel3.6.

6.1. CpoiictBa THOCYNIb(aTa HATPUS c. 114

OaemenTsl VI A rpynmnsl.

A3or. CoequHeHHMsI a30Ta B Pa3/IMYHBIX CTeNeHSIX OKHCJEHUs,

OKCH/bI M KHCJIOTHI a30Ta

Jlab. paboma: A30T M €r0 COCTUHECHHS.

1. AMMmuak Nel4.1.

1.1. Peakuuu nosiydeHusi aMMHaka U CBOMCTBa aMMHUaKa c. 118

1.2. [TonmydyeHre aMMuaka ¥ paCTBOPEHUE €ro BOJE

2. Conu aMMOHHUS Nel4.2.
c. 119

3. Okcunpl a3ota

3.1. Okcup azora(l) Nel4 4.

3.2. Oxcua asora(ll): mnomyyenwe B3aumopelictBueM wMeau c | c. 119

pa30aBiIeHHON a30THOM KUCIOTOM, OKHCIEHHE KHUCIOPOJIOM BO3yXa,

JEHUCTBUE HA KOHIIEHTPUPOBAHHYIO a30THYIO KHUCIJOTY, ACHCTBUE Ha

cosib Mopa.

4. TlonydeHue u CBOMCTBA a30TUCTON KHUCIIOTBI Nel4.5.
c. 124

5. A30THas KUCJOTa U €€ COJIn No 14.6.

5.1. [lonydeHune ApIMALIEN a30THOM KMCIIOTHI U3 HUTpaTa HaTpUs c. 124

5.2. CpolicTBa AbIMSIIEN a30THOM KUCIOTHI

5.3. CBoiicTBa pa30aBIeHHON a30THOM KUCIOTHI
5.4 «dapckast Bonka»

5.5. TepMuueckast yCTOMYMBOCTb HUTPATOB

JaemenThl VI A rpynnsl.
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Coenunenus gocgopa, cyppbMbl, BHCMYTA.
Jlab. paboma: ®ocdop, cypbMa, BHCMYT U UX COCAMHCHHS.

1. @ocdop u ero croiicTBa Ne 15.1,
1.1. Tlony4yenue Genoro ¢ocdopa u ero BOCIUIAMEHEHUE c. 130
1.2. Topenue 6enoro docdopa 1o BOIOM.
2. OprodocdopHas KucaoTa Ne 15.6,
2.1. Ilomyyenue opToochOpHOI KHUCIOThI c. 133
2.2. CoiicTBa opToochOpHOI KUCIOTHI U €€ COJIeH
3. Oxcun cypomsr (1) Ne 16.2,
c. 137
4. Oxcun cypeMsl (V) Neo 16.3,
c. 137
5. Cynbounel u Tnocomu cypeMsl (1) u (V) Ne 16.4,
c. 137
6. [losryuenue u cBolicTBa BUCMYTa Ne 16.5,
c. 137
7. CroiictBa coenunenuii Bucmyra(lll) Ne 16.6,
c. 138
8. INonyuenwue u cBoiicTBa coenuueHuii BucMyTa( V) Neo 16.6,
c. 138
JuemeHTshl |V A rpynnsl.
Jlab. paboma: Yriepo, KpEMHHUH, OJIOBO CBUHEIL U UX COCTUHEHUSI.
1. Okcup yraepona(lV): otHomenune k mimamenu; ropeHue maraust B | Ne 17.1
okcune yriepona(lV); B3aumoielicTBHE ¢ BOJOM. c. 141
2. Conu yroJIbHOM KHUCJIOTBI: peakius C M3BECTKOBOM Bomoi; | No 17.2,
TUAPOKApOOHATOM HATPHS; Pa3IoKEHHE KapOOHATOB METAJIOB. c. 142
3. Okcup yrinepoaa(ll): momyuenue oxcuna yriepona(ll) neiictBuem | Ne 17.3,
KOHIEHTPUPOBAHHOM CEpPHOM KHUCJIOTHl HAa MYPaBbUHYIO KHUCIOTY; | C. 142
BoccTtaHoBlieHne okcuaa meau(ll); oTHomeHne K U3BECTKOBOM BOJIC;
aMMHAYHOMY DacTBOpy OKcuZa cepebpa; TMOJydeHHe OKCHIa
yraeponaa(ll) meiicTBueM KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI Ha
LIaBEJIEBYIO KUCIIOTY.
4. CBoiicTBa KpeMHUSI: B3aUMOJCHCTBUE CO Ieo4Yamu; IiiaBukoBou | Ne 18.1,
KUCJIOTOM M CMEChIO TUIAaBUKOBOM W KOHIEHTPUPOBAHHOW a30THOM | c. 143
KHUCIIOTBHI.
5. T'uniposin3 coeIMHEeHU KpEMHUS Ne 18.2,
5.1. 'maponu3 cunukara HaTpus c. 144
5.2. [lonydeHue «HEOPraHUIECKOTO Caaa»
5.3. 'mpporens U THIPO3071b KPEMHUEBOM KUCIIOTHI
6. Ilomyuenme u  cBoiicTBa  oJyloBa:  moaydeHne  ososa | Ne 19.1,
BOCCTaHOBJICHUEM ITMHKOM; B3aUMOJICHCTBUE O0JIOBA C KHUCIOTaMH H | c. 147
IEJI0YaMHU.
7. CoeguHeHUs OJIOBa: Ne 19.2,
7.1. T'unpoxcun onoa(ll) c. 147

7.2. Tlony4enue u cBoiictBa ruapokcocranHata(ll) narpus
7.3. CoiictBa xnopua ojosa(ll)

7.4. Ilomy4yeHue 1 CBOMCTBA (1-OJIOBSIHHON KUCIIOTHI

7.5. Ilomy4yeHue u cBOICTBA -0JIOBSIHHON KUCIOTHI
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7.6. Cynphuabl ¥ THOCOJIU OJIOBA

8. IlosmmyueHue U cBOMCTBA CBUHIIA Ne 19.3,
8.1. [lonydeHue cBUHIIA BBITECHEHUEM [IMHKOM c. 148
8.2. CpolicTBa CBUHIIA: B3aMMOJICUCTBUE C KUCIOTAMHU U LIEI0YaMU

9. OKcuapl ¥ THAPOKCHIBI CBUHIIA Ne 194,
9.1. CpoiicTBa OKCHIOB CBUHIIA c. 149
9.2. 'mapokcun ceunna(ll)

10. Cosu cBHHIIA U €TI0 CBOMCTBA Ne 19.5,
10.1. Moaun cBuHIIA c. 150
10.2. OcHOBHOIi KapOOHAT CBUHIIA

10.3. Cynbdua cBuHIA

7. | KonnokBuym: Xumus anementoB |V — VII rpynn rnaBHbIX noarpymnmn 2
U UX COCIUHEHUN (XMMHUUYECKas CBSI3b B COCIUHEHHUSX DJIEMEHTOB
rnaBHbIX noarpymnm |V — VII rpynmn; 3akoHOMEpHOCTH B U3MEHEHUH
KHCJIOTHO-OCHOBHBIX U OKHCIIUTEIEHO-BOCCTAHOBUTEILHBIX CBOMCTB)

8. | Cunre3pi: CoelMHEHHSI HEMETAJLIOB 10

9. | Daemenrtsl I11 A rpynnbl. PeakozemenbHbie 31€eMeHTDI. 6
Jlab. paboma: bop, amoMuHM. Peako3eMenbHbIe JIEMEHTHI.

1. [Tonyuenue u cBoiicTBa OOPHOM KUCIOTHI Ne 20.2,

1.1. Tlomy4yenune G0pHOM KHCIOTHI U3 OYpbI c. 155

1.2. CBoiicTBa OOpHOI KUCIOTHI

2. OxparieHHbI€ TTepibl OypbI Ne 20.3,
c. 156

3. CBoJicTBa ATIOMUHUS: JNIEUCTBUE Ha amroMuHUM | Ne 23.1,

KOHIICHTPUPOBAHHBIX ¥  pa30aBJIEHHBIX pPAcTBOPOB KHCIOT ® | C. 166

OCHOBaHUH.

4. I[lonyyeHue u CBOICTBA TMAPOKCUA aTIOMUHUS: B3auMojieicTBue ¢ | Ne 23.2,

KUCJI0TaMH, IIE€JI0YaMH, PaCTBOPOM aMMHUAKaA. c. 167

5. Conu antOMUHUA: TUIPOJIU3 COJIEH aTFOMUHUS. Ne 23.3,
c. 167

6. Peniko3eMenbHbIC 2JIEMEHTHI.

6.1. Coequnenus nantana (1) u uepus (111): monyuenue ruapoxcuaa

JaHTaHa; moJiydeHue u cBoiictBa ruapokcuaa uepus (l11); cBoiictBa

coneii epus (111).

6.2. Coemunenus tepus (I1V): monyuenue ruapokcuma tepus (1V);

nojyueHue u cBoiictBa conedt uepus (1V); mepokcocoenuHeHHs

uepus.

10. | Dnementnl | A m 11 A rpynm. 6
Jlab. paboma: 1lenoynsle # IIETOYHO3EMENbHBIE METAJIIBI,
OepuJUIHiA, MarHui.

1. BzaumoeiicTBHE IIETOYHBIX METAIIOB C BOJOH Ne 21.1,
c. 156
2. T'mapokcuapl MIENOYHBIX METANIOB: ToNydeHHe 1o peakuuu | Ne 21.3,
0e3B0OTHOTO KapOOHAaTa HaTpUsl C ralieHON U3BECTHIO. c. 158
3. Conu HIEJIOYHBIX DIIEMEHTOB Ne 214,
3.1. ITonmy4yenue u cBoiicTBa KapOOHATa HATPUs c. 159
3.2. ManopacTBOpUMBIE COJIA JIUTHUS U KaJUs
4. CpoiicTBa MarHus : TOpEHUE MarHus, B3auMOJeHcTBUE ¢ BOJOM ¢ | Ne 22.1,
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MIPUCYTCTBUU XJIOPUIA AMMOHHSL.

C. 162

5. IlosryueHue u CBOMCTBA THIPOKCHUIA MAarHus No 22.2,
c. 162

6. Colm Maruus Ne 22.3,

6.1. KapGonatel maraust c. 162

6.2. Marnuitammonuiipocdar

7. Conu KaJbIMsi, CTPOHIHUS, Oapus Ne 22.4,
c. 163

11. | DaemenTbl modounbIX moarpynm Il -V rpynmn.

Jlab. paboma: TuraH, BaHAIUN M X COCTMHCHHSI.

1. CBoiicTBa TUTaHA : B3aUMOJEHCTBUE C KUCIOTAMH. Ne 24.1,
c. 170

2. Coenunenus turana(lV) Ne 24.2,

2.1. TuTaHoOBas KUCJIOTA c. 170

2.2. IlepokcuHble COETUHEHHS Ne 243,

3. Coemunenus turana(lll) c. 171

3.1. TTonyuenue pactBopa cynbdara Turana(lll)

3.2. CeoiictBa coenuHenuit Turtana(lll): B3aumopeiictBue c

MIePMAHTaHATOM KaJIusl, THIPOKCHIIOM HATPHUS, KHCIOPOJIOM BO3IyXa.

4. CBoiicTBa BaHa U Neo 25.2,

4.1. Ilony4yeHue U CBOMCTBA OKCUA BaHAIUS c. 172

4.2. IlonuBaHanaTel 1 BaHagueBast KUCJIOTA

4.3. Coxu BaHagUEBOU KHUCIIOTHI

4.4. IlepokcuiHbIE COCTUHEHUS BaHAIUS

5. CoemuHeHMs BaHAOUSI B HHU3IMIMX CTENEHAX okucieHus: | Ne 25.3,

MOCJIEIOBATENIbHOE B3aMMOJCHCTBHE BaHaJaTa HaTpus C ILMHKOM, | c. 173

coubto ckenesa(ll), nomguaom Kamusi, CylIb(pUTOM HATPHUS, MOJTydCHUE

TUAPOKCUIOB COCTUHEHHUI BaHAIus M HCCIENIOBAaHUE HMX CBOMCTB;

OTHOIICHHE K NIEPMAHraHaTy KaJlus; OKHCICHUE Ha BO3IyXe€.

12. | DaemMeHTHI MOO0YHOI MoATrpynNbI VI rpynmel.

Jlab. paboma: Xpom, MOHO/IeH, BOIb(paM U KX COSAMHEHUSI.

1. Coemunenus xpoma(ll) No 26.2,

1.1. Tlomyuenue xmopuma xpoma(ll): B3ammopeiictBue nmuHka c | c. 175

xinopugom xpoma(lll).

1.1. CsoiictBa xmopuga xpoma(ll): B3ammopeicTBue C amerarom

HATpPUs; TUAPOKCUIOM HATPUS; KUCIOPOIOM BO3/1yXa.

2. Coenunenus xpoma(lll) Neo 26.3,

2.1. Ilonyuenue u cBoiictBa okcuaa xpoma(lll) c. 176

2.2. Tlonyuenue u cBoiictBa ruapokcuaa xpoma(lll)

2.3. CaoiictBa coeii xpoma(lll)

3. Coenunenns xpoma(VI) Neo 26.4,

3.1. CBoiicTBa coseil XpOMOBBIX KHCIIOT c. 177

3.2. Tlonyuyenue u coiictBa okcuaa xpoma(VI)

3.3 IlepokcuaHble COETUHEHMS XpOMa.

4. MonubzeH, Boabppam Ne 26.5,

4.1. Monu6eHOBBIN U BOJIb()PaMOBBII aHTUIPUIBI c. 178

4.2. Monu61eHOBbIE U BOJIb(PPaMOBBIE KHCIOTHI
4.3. Tuoconu u cynb(puasl MOJIMOEHA U BOJIb(ppama
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4.4. Boccranosnenue coenqunenui mosnoaena(Vl1) u sBossdpama(VI)
4.5. Ilepokcuanble coeqUHEHUT MOIHOAeHa 1 BoJib(hpama

13. | DnemenThl Mo6ouHOM Moarpynns! VIl rpynnsl

Jlab. paboma: Maprasel u ero COeAMHCHUS.

1. Coenunenus mapranua(ll). Ne 27.2,

1.1. Twunppoxcun wmapranua(ll): mnomyuenue, B3aumonelictBue c | c. 186

pacTBOpaMu KHUCJIOT | IeJoueld, OpOMHOM BOJOH.

1.2. Comu mapranma(ll).

2. Coenunenus maprauma(lll) Ne 27.3,
c. 187

3. Coemunenust mapranna(lV): momydenue u B3aumojeicTtBue ¢ | Ne 27.4,

KOHLIEHTPUPOBAaHHOM  COJISTHOM  KUCJIOTOM, KOHUEHTpUpOBaHHOH | c. 187

EJI0YbI0,  MOJKUCICHHBIM  PacTBOPOM  TIEPEKHUCH  BOJOPOa,

LIABEJIEBOM KHCIIOTOM.

4. Coennuenns mapranma(V) Ne 27.5,
c. 187

5. Coemunenusi mapranna(VI): momydenue u cBoiicTBa Manranata | Ne 27.6,

KaJusl. c. 187

6. CBoiicTBa mepMaHTraHaTa Kajaus: pa3joKeHUE, OKUCIEHUE TI0K03bI, | No 27.7,

cynbbua HaTpus, UoAMAA Kanus, cyinbdura HaTpus, cyiabdarta | c. 187

xenesa ().

14. | DaemenTHI MO604HOI moarpynmbl VI rpynmer

Jlab. paboma: YKenezo, k006anbT, HUKETh. KOMIIJIEKCHBIE COCTUHEHUS

JKene3a, KoOajbTa, HUKEIIS.

1. CaoilicTBa »xeje3a, KkoOajlbTa MW HUKelsA: B3auMmogekcTeue c¢ | Ne 28.1,

KOHIICHTPUPOBAaHHBIMU W pa30aBIEHHBIMH pacTBOpaMHM KuciaoT u | c. 190

IeJI0Yei Ha XOJIOAY U MPU HarpeBaHUH.

2. I'uapokcuapl xxenes3a, KooaabTa U HUKEIIS Ne 28.2,

2.1. T'uapokeun xene3a(ll) c. 191

2.2. T'uppokeun xenesa(lll)

2.3. T'mapokcuna kobaasTa(ll)

2.4. T'unpokcua kodansra(lll)

2.5. T'mapokcun vukes(11)

2.6. I'mapokcua vukens(111)

3. Conu xee3a Ne 28.3,

3.1. CoiictBa coueii xene3a(ll) c. 192

3.2. Coiictsa coueii xene3a(lll).

3.3. [lonyuenue u cBoiicTBa pactBopa deppara (1V)

3.4. Tlonyuenue u cBoiictsa deppatos (VI)

4. CoenuHeHus koOabTa Ne 28.4,

4.1. CsoiictBa comeit  koOambra(ll):  B3aumopeiicteue c | c. 194

CEpOBOOPOIOM, CYITb(PUIOM HATPHUSL.

4.2.  Oxcunel KoOanmbTa: TMOJyY€HHE W  B3aUMOJCUCTBHUE C

pa30aBIeHHBIMU U KOHIIEHTPHUPOBAHHBIMU PACTBOPAMU KHUCIIOT.

5. Coenunenus aukessi(l1) No 28.5,

5.1. CaoiictBa coseii Hukens(l1) c. 194

5.2. Oxcun vukens(l11)

6. KoMIuiekcHBIE COSUHEHHMS JKele3a, KoOalbTa U HUKEIIS Ne 28.6,
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6.1. AMMHakaTbl K0OaabTa U HUKETIS c. 195
6.2. I'excanutpuroxobansrar(ll) xamms
15. | DunemenTsl nodounoi noarpynns! | u Il rpynner. 6
Jlab. paboma: Menp, cepedbpo, IMHK, KATMUN 1 UX COCAMHCHHUS.
1. Ilonyyenue u cBoMcTBa MEIU No 29.1,
c. 201
2. Coenunenne meau(l) Ne 29.2,
2.1. [Monyuenwue u cBoiictBa okcuaa meau(l) c. 201
2.2. llonyuenue u cBoiicTBa rajgoreHu 0B Meau( 1)
3. Coemunenus meau(ll) Ne 29.3,
3.1. TTonyyenue u cBoiicTBa okcuna u ruapokcuaa meau(ll) c. 202
3.2. Cgotictna coeii meau(ll)
4. Tlonyuenue u cBoiicTBa cepedpa Ne 29.4,
c. 203
5. Coenunenus cepedpa Ne 29.5,
5.1. Oxcunsl cepebpa c. 203
5.2. 'anorenuipl cepedpa
6. Cepebpenue Ne 29.6,
c. 204
1. Coenmnuenns MMHKA 1 KaAMHUS Ne 30.1,
1.1. Oxcunpl TMHKA ¥ KaAMHUS c. 207
1.2. 'mapokcuapl TUHKA U KaAMUS
1.3. Cynbduasl IMHKA U KaIMUS
16. | KonjokBuym: Xumuss  MetamioB. CTpoeHMe W CBOMCTBA 2
KOMIIJIEKCHBIX COECMHEHU d-2JIEMEHTOB.
17. | Cunresnr: CoequHEeHUS METAIOB. 10
BCEI'O 102

2.3.4 IlpumepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB)
KypcoBsie paboThl — HE PeTyCMOTPEHBI
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2.4 IlepeyeHb yueOHO-METOAMYECKOT0 00ecIeyeHusl AJIsl CAMOCTOATEIbHOH pPadoThl
00y4YaIIUXCS M0 JTUCHMILINHE (MOAYJII0)

No

Bung CPC

[lepedyenp yueOHO-METOINIECKOTO 00ECTICUEHUS TUCIIUILITHHEI
10 BBITIOJTHEHUIO CAMOCTOSITETILHON paboTHI

1

2

3

1

IIpopaboTka yqeGHOTO
(TEeopeTUYECcKOrO)
Marepuana

1. AxwmeroB, H.C. OOmas wu HeopraHudeckas XuMUs
[DnexTponnsiit pecypc]| : yued. — DnekTpoH. maH. — CaHKT-
[lerepOypr : Jlanwp, 2014. — 752 c. — Pexum pocryna:
https://e.lanbook.com/book/50684

2. T'punByn, H. Xwumwmsa osnemeHTOoB: B 2 T. (KOMIUIEKT)
[DnexTponnsiii pecype] : copas. / H. I'punByn, OpHmo A.. —
OnekTpoH. naH. — MockBa : W3parensctBo "JlaGoparopus
sHanmi'', 2017. — 1348 c¢. — Pexwm gocryma:
https://e.lanbook.com/book/94157

3. Heopranmueckass xumusi: B 3-x Tomax/ Ilom pen. FO.JL.
TperbsikoBa: T1: ®U3NKO-XMMUYECKHE OCHOBBI HEOPTaHUYECKON
XUMUU: YUeOHUK I CTY/. Bbicil.y4ue0. 3aBeaennit/ M.E. Tamm,
0. /1. Tpetpsakos; - M: NU3natenbckuil neHTp «Akanemus», 2004.
—240c.

3. Heopranwveckass xumusi: B 3-x Tomax/ Ilom pen. FO.J.
TperbsikoBa: T2: Xumusi HemepexoJHBIX IIIEMEHTOB: YUYeOHUK
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Y4eOHO-METOMYECKUE MaTepuaibl JJI CaMOCTOATENBbHON paboThl OOydaromIuxcs H3
YHUCJia MHBAJIUIOB M JIUI] C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMHU 3710poBbs (OB3) npenocTraBmusitorcst
B (hopmax, alanTUPOBAHHBIX K OTPAHHYEHUSM MX 370OPOBBS M BOCIIPUATHS HH(DOPMAIIHH:

JIis i1 ¢ HapyIIEHUSIMH 3pEHUS:

— B IIe4YaTHOU popme yBeTnYeHHBIM HIpUdTOM,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JInst AL ¢ HapymeHus MM CITyXa:

— B IIeUaTHOM opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

Jljis 11 ¢ HapyIIeHUSMH OTIOPHO-BUTATENILHOTO anmnapara:

— B IIeUaTHOM opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TepedYeHb MOXKEeT OBbITh KOHKPETHU3HPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
00ydJaronuxcs.

3. O6pa3oBare/ibHbIE€ TEXHOJIOTHH.

B cootBerctBuM ¢ TpeboBaHusMu PI'OC BO mo HampaBieHUI0 «XHUMHs» peald3aius
KOMIIETEHTHOCTHOTO MOJIX0/1a MPeAyCMaTpuBaeT IIMPOKOE UCIOIb30BaHUE B y4eOHOM Ipoliecce
AaKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeleHHs 3aHATUM. MHTepakTHBHOE 00y4eHHE - MYyTh K
YIPaBJICHUIO CUCTEMBI CAMOCTOSITENILHOM PabOThI CTYAEHTOB.

TexHoIoTHsI UHTEPAKTUBHOTO OOYYEHHSI 3aKJIIOUAETCS B TOM, YTO HA MPOTSHKEHUH BCETO
y4eOHOTO0 BPEMEHH MPOUCXOIUT OOMEH MHEHMSMH, BBICTYIIMBAIOTCS U OOCYXIAIOTCS pa3HbIe
TOYKH 3PEHUS CTYIEHTOB. VIHTEpakTUBHBIE METOJABI - 93TO CIOCOOBI IeJIeHANPaBIECHHOTO
YCUJICHHOTO B3aMMOJICHCTBHS TMpernojaBaTeid W CTYACHTOB IO CO3JaHHI0 ONTHUMAJbHBIX
yCIOBUH mpoliecca 00yueHusl.

Opranuzanust HW3y4eHUs Marepuaiga Kypca OCYIIECTBISETCS Ha OCHOBE CHCTEMHO-
NEeSITeTbHOCTHOTO TMOJX0/Ja M PEKOMEHJAIWN MOATAmHOTO (OPMHUPOBAHHUS YMCTBEHHBIX
JEVCTBUI M MPAKTHUECKUX HABBIKOB palboThl. [Ipr 0CBOEGHWHU AMCHMILTUHBI HCTMOJIB3YIOTCS Kak
TpaJUIIMOHHBIE, TAK ¥ HOBBIE MEJAaroruueckue TeXHOJOTHH. JlabopaTopHble 3aHATUS SBISIOTCS
TPaIUIIMOHHBIMU TIpH OOyYeHHH B BY3aX U CIOCOOCTBYIOT (OPMUPOBAHHIO Yy CTYACHTOB
HABBIKOB MPAKTUYECKON pabOThl C XMMHUYECKUMHU BEIIeCTBaMH, 0a30BbIX 3HAHUI, OCHOBHBIX
MBICIIUTENBHBIX ~ OMEpamuii, pa3BUTUIO JIOTWKH. JlabopaTopHble 3aHATUS  SBISIOTCA
CaMOCTOSITEIbHBIMH M HMEIOT TpoOJIEeMHO-TIOUCKOBBIM xapaktep. JlaGopatopHast paboTa,
BBITIONIHSIEMAsl CTYJIEHTOM, SIBIISIETCS TPOOJIEMHON CHUTyallieil U ee pelleHHe MO3BOJIseT
peain30BaTh TBOPYECKYIO NEATEIHHOCTh, PAa3BUTh KOMMYHUKATHBHYIO CIIOCOOHOCTH Ka)KIOTO
CTYJIEHTa, HAyYUTh €r0 apryMEHTHUPOBAHHO BBIPA)KaTh CBOM MBICIU B MPUCYTCTBUU JIPYTHUX,
pa3BHBaTh HAaBBIKM DKCIEPUMEHTATbHOU paboThl. JlaGopaTopHBIi MNPAaKTUKYM - HCTOYHUK
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npuoOpeTaeMbIX CTYACHTOM 3HAHWI, HABBIKOB, YMEHHUH; CpPEICTBO IPOBEPKH HCTHHHOCTH
BBIIBUT'AEMBIX THUIIOTE3, PEIICHUS YUeOHBIX U HCCIIEJOBATEIBCKHUX MPOOIIEM.

Jis moBbimeHuss 3¢G(GEKTUBHOCTH y4eOHOTO TMPOIECCa HCIOJB3YIOTCS CIICIYIOIINe
o0Opa3oBaTesibHbIe TEXHOJIOTHH: HH(OPMAIIMOHHO-PA3BUBAIOIIME TEXHOJIOTUH, HAIIPABJICHHbIC HA
(dbopMupoBaHHE CHCTEMBbl 3HAHWA, 3allOMHHaHWE © CBOOOJHOE OINEPHPOBAHUE HMHU.
Hcnonb3yercss MeTon NpoOJEMHOrO H3JIOKEHUS MaTepuana, CaMOCTOSTEIbHOE H3yYEHHE
JTUTEPATyphl, NPUMEHEHHE HOBBIX HH(POPMALMOHHBIX TEXHOJIOTHH MJISi CaMOCTOSITEILHOTO
MONIOJTHEHUS] 3HAHUM BKIIOYas MCIOJb30BAaHUE TEXHUUYECKUX U DJIEKTPOHHBIX CPEICTB
nHpOpMAIINY; NIEATETLHOCTHBIE MPAKTUKO-OPHEHTHPOBAHHBIE TEXHOJIOTHH, HAIpPABICHHBIC Ha
dbopmMupoBaHHe CHCTEMBI TPOPECCHOHATBHBIX TNPAKTUYECKUX YMEHUH TMPH MPOBEICHUU
9KCIEPUMEHTAJIbHBIX UCCIIEI0BaHUM, 00€CIIEUNBAIOIINX BO3MOKHOCTh K@4YECTBEHHO BBINOJHATh
po(ecCHOHANIBHYIO JIEATENbHOCTh; Pa3BUBAIOLIUE NTPOOIEMHO-OPUEHTUPOBAHHBIE TEXHOIOTHH,
HalmpaBJIeHHble Ha (OpPMUPOBAHHWE M pa3BUTHE NPOOJIEMHOTO MBIIUIEHUS, MBICIUTEIbLHON
aKTUBHOCTH, CIIOCOOHOCTH BHJETh U (OPMYyIUpOBaTh MpoOIeMbl, BbIOMpaTh CIOCOOBI H
CpeacTBa sl MX PEIIeHHs; TEXHOJOTUU JIMYHOCTHO-OPHUEHTHPOBAHHOTO  OOyuyeHwus,
MO3BOJISIFOIIME CO3/aBaTh WHIMBUAYaJIbHbIE 00pa30BaTeIbHbIE TEXHOJIOTHUH, 00ECTIEUYUBaIOLIUE
y4eT pa3iMyuHbIX CIIOCOOHOCTEN 00ydaromMx, CO3JaHNe HEOOXOAUMBIX YCIOBUW ISl Pa3BUTHUS
WX UHIUBUIYaTbHBIX 0COOCHHOCTEM.

JUis WMHBaIMAOB M JIUI[ C OrPAaHUYEHHBIMH BO3MOXXHOCTSMHU 3/I0POBBSI MOTYT OBITh
HCI0JIb30BaHBI oOpa3oBaTeNbHbIE TEXHOJIOTHH, MO3BOJISIIOIIKE MOJIHOCTHIO
WHIUBUAYaIU3UPOBATh COJIEpP’)KaHHWE, METOJbl U TEMIIbl Y4eOHOW [1eATeNbHOCTH, BHOCUTH
BOBpeMSI HEOOXOJMMbIE KOPPEKTHBBI, KAaK B JEATEIbHOCTh CTyAEHTa-MHBaIMIA, TaKk U B
NeATeNbHOCTb IIPENoiaBaTels.

Bup 3ansaTus Hcnonb3yemble MHTEpAKTUBHBIE TEXHOJIOTHMU | KonnuecTBo
4acoB
JlaGopaTopHbie pabOThI becenpl, pa3bop cuTyanmii, Tpe3eHTALUS 204
pa3paboToOK, KOH(MEPEHITUN
Hrtoro 204

4. OueHO4YHbIE U METOAUYECKHE MATEPHUAJIbI
4.1 OueHoYyHble CpeACTBA JJIsi TeKYHIero KOHTPOJISI YCIeBaeMOCTH H
MPOMEXKYTOYHOM aTTeCTAIMH.

B cootBerctBun c IlonokeHueMm o MPOBEIECHUU TEKYIErOo KOHTPOJIS YCIHEBAaEMOCTH U
IPOMEXYTOUHOM arrectanuu odOyuaromuxcst Kyol'Y u ero ¢unmanos, Tekylmuil KOHTpOJIb
YCIIEBA€MOCTH CTYJIEHTOB ITPOBOIUTCS B LIEJISIX COBEPILIEHCTBOBAHUS M HEPEPHIBHOIO KOHTPOJIS
KayecTBa 00pa30BaTeIbHOrO Mpoliecca, MIPOBEPKE YCBOCHUs yUeOHOTro MaTepuana, akTUBU3aLH
CaMOCTOSATEJIbHOW paboThl CTYAEHTOB. TeKyliuii KOHPOJIb 3HAHUH CTYIECHTOB OCYILLECTBIISACTCS
IIOCTOSIHHO B T€YEHUM y4eOHOro roja. Bujpl Tekyiiero KOHTpOJIs: YCTHBIN ONpOC U pelieHue
pacueTHbIX 3aj7ay, 3aluTa Ja0OpaTOPHBIX PAaOOT, KOJUIOKBUYMBI M KOHTpOJIbHBIE PAaOOTHI B
paMKax MpoBeIeHUs 1JaOOPaTOPHBIX PadOT, MPOBEPKA 3HAHUMN IO PE3yJIbTaTaM CaMOCTOATEIbHOM
paloThI CTYJICHTOB, OLICHKA AKTUBHOCTH CTYJICHTA Ha 3aHATHSX.

OCHOBHBIM BHUJOM TEKYILLEro KOHTPOJS 3HAHUHM CTYJIEHTOB O4YHON (opMbl 0OydeHMS
SBJIIETCS BHYTPHUCEMECTpPOBAsl aTTeCTalus, KOTOpas INPOBOJUTCA OJUH pa3 B CEMECTp B
00s13aTeIbHOM TIOpPSAJIKE Ha BCEX KypcaX B COOTBETCTBMM € IpaduKoM yueOHOro mnpoiiecca
JAHHOTO CEMECTpa M 3aBEpIIaeTCss HE IO3/JHEE 4YeM 3a Mecsl A0 Hadajla IPOMEKYyTOYHOMU
aTTeCTallUN.

IIpomexxyTouHas aTTecTanus IPOBOJIUTCS MO JAHHOM TUCHMITIMHE B JOpME 3ayeTa.

DoHJ OLIEHOYHBIX CPEACTB IJd NMPOBCACHUA TEKYIIECIr0o KOHTPOJISA.
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B nonroMm 06peme @OC odopmiieH Kak TPHIOKEHUE K TPOrpaMMe

4.1.1 Ilpumepsl BONPOCOB 1/l YCTHOT'O OIIPOCA HA JIA00PATOPHBIX 3aHATHAX
Tema «I"ajioreHbl U UX COETMHEHUSD)

1. KakoBa nanekrpoHHass KoH(pUTypamuss aTOMOB 3jieMeHTOB 17-if rpymmbei? Kakue
CTENEHU OKHCIIEHUS XapaKTepHbI s ATUX 3neMeHToB? [IpuBeaure npuMepsl COEAUHEHUN 3TUX
3JIEMEHTOB B PA3JINYHBIX CTENEHSIX OKHUCIECHMUS.

2. Kak mensitorcss mo rpymme F-CI-Br-I: a) paguycbl atomoB, 0) NepBblid MOTEHIHAT
HMOHU3ALUH, B) 2JIEKTPOOTPHULIATEILHOCTh ATOMOB?

3. Kak mnosmydaroT ranoreHsl B BHUJE NPOCTHIX BEIIECTB B IPOMBILIUIEHHOCTH U B
naboparopun? Hanummure ypaBHEHUST COOTBETCTBYIOIIMX PEAKIIUM.

4. Kak W3MEHSIOTCS OKHUCIHTENIbHBIC CBOWCTBA B psimy ranoreHoB Fo—Cl—Bro—I1,?
[IponnmrocTpupyiiTe 3Ty 3aKOHOMEPHOCTh MpPUMEPAMU XUMHUYECKUX peakuuii. B dyem
MIPOSIBJIAIOTCS OCOOEHHOCTH (TOpa MO CPaBHEHUIO C APYTrUMU rajsoreHamMu? [[inst okucnureabHo-
BOCCTaHOBUTEJBHBIX NPOILIECCOB HAIIMILIUTE 3JIEKTPOHHO-MOHHBIE YPAaBHEHUS MOJIypeaKLni.

5. Kak wusmensercs B psay ranorenoBojgoponoB HF-HCI-HBr-HI: a) mexaromHoe
paccrosaue H-Hal, 6) mpouHoCTb CBSI3H, B) KUCIOTHBIE CBOMCTBA UX PACTBOPOB B BojE?

6. Kak U3MeHSIOTCSI BOCCTaHOBUTEIILHBIE CBOICTBA B psjy rasoreHoBoopooB HF-HCI-
HBr-HI? Ilpowmttoctpupyiite 3Ty 3aKOHOMEPHOCTh HpHMEpaMu XUMHUYECKHUX peakuuid. Kak
MOJIYYalOT TaJlOTeHBOJOPOJIbI? JIJil OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX MPOIECCOB HAIUIINTE
AJIEKTPOHHO-UOHHbBIE YPABHEHHUSI MOTYPEaKIIHA.

7. Kak ramoreHsl pearupyioT ¢ Boaou? Hamummre ypaBHEHHS COOTBETCTBYIOIIHMX
peakuuid. JlaiiTe onpeneneHue peakuuu JUCIpOTOPIHOHUPOBAHUSA.

8. KakoBo nassanue kucior HCIO, HCIO2, HCIO3, HCIO4 u u ux coneit. Kak mensercs
cuna kuciot B paay HCIO-HCIO,-HCIO3-HCIO4?

9. Kak mensirorcst oxkucnutenbHbie cBoiicTa B psaaxy HCIO-HCIO2-HCIO3-HCIO4?

10. ComnoctaBete 10 psany oxcokucaoT HCIO3-HBrOs-HIO3z: a) oxuciautenbHbIe
CBONCTBa, 0) KHCIIOTHBIE CBOICTBa, B) TEPMHUECKYIO yCTONMYMBOCTh. Hammiurte ypaBHEHUS
COOTBETCTBYIOIIUX PEaKLUH.

4.1.2 Tlpumepsbl pacuyeTHBIX 3a/1a4

1. B cucreme xopoBoAOPO — BOJa UMEETCS a3€0TPOIHBII COCTaB, COOTBETCTBYIOLIUI
coaepxanuto xymopoojgopona 20.2 % (macc.). CremeHb IUCCOIMAIIMK XJIOPOBOJOpPOJA B
a3e0TpONHOM pacTBope coctaBiseT 88 %. Paccuuraiite 3nauenume pH pactBopa, ecinu ero
MmI0THOCTH paBHa 1.10 T / cM®.

2. PaccuuTaiite maccy 15 % oneyma, KOTOpyr0 HEOOXOAUMO N00aBUTH K 4.46 KT BOJBI,
YTOOBI MOJIYYUTh PACTBOP C MAaCCOBOM JOJIEH cepHOM KUCIOTHI paBHOM 4.7 % mnotHocThIO 1.035
r / cm®. Paccumraiite pH noiyuyeHHOro pacTBOpa, NPHHSAB, YTO CepHAass KUCIOTA IO IepBOii
CTYIEHU MOJHOCTHIO IUCCOIIMUPOBAaHA, a [0 BTOPOIl CTYIEHHU ABIAETCS KUCIOTON CPEIHEN CHIIBI
U XapaKkTepu3yeTcss KoHCcTanToi mucconmanuu Ka (H2SO4) = 1.2 1072

3. B 1xn BogHOro pacTBopa YKCYCHOW KHCIOTBI KoHueHTpaiwmeit 0.01 mons / x
comepxutcs 6.27 - 1021 yacTui; pacTBOPEHHOTO BellecTBA B BHAE MOJEKYyl M HOHOB.
Paccuunraiite paBHOBECHBIE KOHIIEHTPALIMN YKCYCHOW KHUCIIOTBI, HOHOB BOJIOPO/JA, alleTaT-HOHOB
Y 3HAYE€HHE KOHCTAHTHI AUCCOLMALIMU YKCYCHON KUCTOTBHI.

4. PaccumraiiTe 3Ha4YeHHs KOHCTaHTBl THIPOJIM3a, CTENeHW ruaponuza u pH
pa3baBnenHoro pactBopa HuTtputa ammoHus NH4NO: npu temmeparype 22 °C. Honnoe
Mpou3BeeHHe BOAbI paBHO 1- 101 KOHCTAaHTBI JMCCOLHALMH Ka(HNO2) =4.0 - 104,
Kp(NHsOH) = 1.8 - 10°°.

5. Paccumraiite Maccy XJIOpuaa aMMOHUsS, KOTOpYHO HeoOxoaumo nobGaButh kK 0.5 1
BOJIHOTO pacTBOpa THIPOKCHAa aMMOHHS KoHieHTpanued 0.05 monb /1, uyro0b pH pactBOpa
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ctai paBHbIM 8. CTeneHb AUCCOLMALMU COJIU B pacTBOpe paBHA 90 %, KOHCTAaHTa IUCCOIUALIUN
Kp(NHsOH) = 1.8 - 10°°.

6. PaccuuTaiite 3HaueHne pH BOJHOTO pacTBOpa a30THCTOM KHCIOTHI KOHIICHTpPAIUEH
0.1 monb / 1. Paccuuraiite, kakuM craHet 3Hauenue pH npu moGasiieHuu K 1 1 3TOrO pactBopa
0.2 mons HuTpHTa Hatpus. CTeneHb qucconuanuu coyim B pactBope paBHa 100 %. Koncranra
muccormanmn Ko(HNO2) = 5.1 - 1074,

7. WmeeTcsi BOJHBIM pacTBOp, HACBHIIMICHHBIM JByMsl COJsIMH — KapOoHaTtoMm Oapus u
KapOOHATOM CTpoHIMsA. PaccumTaiiTe KoHIEeHTpauum moHoB Ba?*, Sr¥* m COs? B pacTBOpe.
[1P(BaCOs3) = 5.1 - 10°, IIP (SrC0O3) = 1.1 - 1079,

8. [IlpomsBenenme pacTBOpHUMOCTH cymbhata kambius TP (CaSOs) =2.5- 10°°.
PaccunTaiiTe 3HaUeHHE paCTBOPUMOCTH COJIH B BoJie. PaccunTaiiTe, BO CKOJIBKO pa3 yMEHBIIUTCS
pacTBOpHUMOCTh KapOOHaTa KalblMsl 10 CPaBHEHHWIO C TIEPBOHAYaIbHOH, ecimum K |1
HACBIIIIEHHOTO pacTBopa kapOoHaTa Kamblus n00aBuTh 0.1 Mosb cynbdpara marHus. CrerneHb
nuccorranuu cyabgara Mmaraus o, (MgSO4) = 80 %.

9. Omnpenenure, BeIMaeT M ocagok, ecau cmemars 100 mi 0.002 M pactBopa HUTpaTa
cepebpa u 300 mxt 0.01 M pactBopa kap6onaTa Harpus. TP (Ag2COs) = 6.1 - 1072,

10. Omnpenenute, BBIMANET JH OCAIOK, €CIM CMEIIATh paBHbIE O0O0BEMBI PACTBOPA,
comepxamero 22.2 /51 xmopuaa KajdblMs € pacTBOpa, cojepskaimiero 56.8 v/ cynbdara
Hatpus. IIP (CaSO4) =6.1-10°. Ilpumure, 4To BCE COIM B PACTBOPE IUCCOIMHPOBAHBI
MOJIHOCTHIO.

4.1.3 Tlpumepbl KOHTPOJIbHBIX PadoT
BAPUAHT KOHTPOJIbHOM PABOTBHI Ne 1
1o TeMe «OCHOBHBIE TIOHSTHUS M 3aKOHBI XUMUID»

1. Mpibsk oOpa3yeT Ba OKCHJAA, MaccoBas JOJISI MBIIIbIKA B KOTOPBIX COOTBETCTBEHHO
paBHa 65,2 u 75,7%. PaccunTaiiTe MOJIIPHYIO MacCy SKBUBAJIEHTA MBIIIbsKA B 3TUX OKCUAX.

2. O6bém mapoB 0,2 r BemectBa npu 17 °C um maBnenmu 101747 Ila paBen 48 .
PaccunTaiiTe MOJIIpHYIO Maccy BEUIECTBA U MACCy OJTHOM MOJIEKYJIbI 3TOT0O BEIIECTBA.

3. [Ipu pactBopenun 11,5 r cMecu aatOMUHUS, MEAUM M MarHusi B COJISIHOM KHUCJIOTE
BBIJIENUIIOCH 7 71 Ta3a, u3MepeHHoro npu Temnepatype 0 °C u gasnenun 0,81-10° IMa.

4, HepactBopumblii 0CTaTOK MEpEeBEEH B paCTBOP KOHIEHTPUPOBAHHON a30THOM KHUCIOTOM.

[Tpu sTom BeIIETMIIOCH 4,48 11 (H. y.) Ta3a. OnpeneauTh COCTaB UCXOTHOM CMECH.

BAPUAHT KOHTPOJIbHOM PABOTHI Ne 2

1o teme «PacTBopbi»

1. 113 400 r 50 % pactBopa H2SO4 BeimapuBanuem ynanuian 100 r Boasl. YUemy paBHa MaccoBast
nosist HoSO4 B ocTaBiiemcs pactBope.
2. BblYHCIUTh OCMOTHYECKOE JIaBJICHUE pacTBopa, coaepxkamiero 16 r caxapossl Ci2H22011 B
350 r Boxsl npu 293 K. [TnotHOCTH pacTBopa 1 r/miL.
3. Cxonbko BoJbl HYkHO TpubaButTh kK 500 ma 0,1 M pacTBopa MypaBbUHOW KHCIOTHI, YTOOBI
CTENEHb JUCCOLMAIMU KUCIOThl yTPOWIACH?
4. PactBopumocth CaCO3 mipu 35° C paBna 6,9%10 /100 T Bojbl. BerunciuTh mpousBeaeHue
PacTBOPUMOCTH ITOU COJIN.
5. Kakue u3 mepeuncieHHbIX coisielt mojasepratotrcs ruaponusy: NaCN, KNOsz, KCIO? dns
KOKIOW W3 THAPOJU3YIOIIMXCS COJEH HamucaTh ypaBHEHUS THUIPOIM3a B HOHHOW U
MoJIeKyssipHO# popmax u Haiitu pH ee 0,1 M BosHOTO pacTBOpa.

BAPUAHT KOHTPOJBbHOM PABOTBI Ne 3
10 TeMe «XHUMHS HEMETAIIIOB
1. C nosunmii Teopuiit BC 1 MO 00bsicHUTE CTpOEHHE U ycTounBOCTE yacTuil NO2*, H20.
2. Kakue yacTuIipl MpUCYTCTBYIOT MPH PACTBOPEHUU B )KHUAKON CEPHOUM KUCIIOTE: a) a30THOU
KHUCTIOTBI; 0) XJIOPHOM KUCIIOTHI; B) YKCYCHOM KHCIIOTHI; T) aMMHAaKa.
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3. Omnpepenurte, MOTYT JIM OJIHOBPEMEHHO MPHCYTCTBOBATh B pacTBope a) H2SeOs3 u Kl; 0)
H>SeO3 u H,Se; B) H2SeOs3 u 12?

BAPUAHT KOHTPOJIbHOM PABOTHI Ne 4
110 TeMe «XHUMHS METAILIOB»

1. Kak 1 moueMy U3MEHSIOTCSA TEPMUUECKAsl yCTONUYUBOCTh, PACTBOPUMOCTb U KUCIOTHO-
OCHOBHBIE CBOMCTBA B Psily T'MAPOKCUAOB S-31€MeHTOB I rpymbl?

2. OOBSCHUTh XUMHU3M JICHCTBUS CMECH KOHIIEHTPUPOBAHHBIX a30THON M IUIABUKOBOM
KHCJIOT Ha METAJUIMYECKHE MOJHOICH U BOJIb(pam.

3. MOXHO 1 cuuTaTh COJISIMU GTOPHI, XJI0pua 1 Opomus Boabppama(VI), ecnm ans HuX
XapaKTepHbl HU3KHE TEMIIepaTypbl IUIABJIECHUS M KUIEHHS, pPAaCTBOPUMOCTb B OPraHMYECKHUX
COEIMHEHUSX, JeTKasi THIpoan3yeMocTs? IIpeanonoxure ncxoas U3 NPUBEACHHBIX JaHHBIX BUL
cBs3u W-I' 1 TMII KpUCTAJUNIMYECKOM PEIIETKH B ATUX IaJION€HUAX.

4. Tlo Bemmuune pH = 12,4 nns8 HaCBHIIIEHHOTO pacTBOpa THMJIPOKCHAA KaJbILUs
BBIYHMCIUTH MPOU3BEJCHUE PACTBOPUMOCTHU ITOTO COETUHEHUS.

4.1.4 Ilpumep BONPOCOB, 3a/JaBaeMbIX Ha KOJIJIOKBUYMe

KoanokBuym « XuMHYECKasi TEPMOTUHAMHUKA U KHHETHKAY

1. ChopmynupyiiTe nepBblil 3aKOH TEPMOJIMHAMUKH. 3alMIINTE BhIpaxeHue [-ro Havana
TEPMOTUHAMHKH.

2. Paccumraiite AH%qg CIIENYIONTUX PEAKIUNA, UCTIOIb3YS TaOIMYHBIC 3HAYCHUS AtH 08
COOTBETCTBYIOIIHMX BEIIECTB:

CrClam) + Ha) = Crm) + 2HCl

2NOCl) = 2NO() + Chyr

Fe3O4(m) + COq) = 3FeOm) + CO2r)

3. [louemy, B OTAWYME OT OSHTAJBIWHW, I SHTPOMHH BO3MOXKHO OIpeAeiiCHUE
a0COJIFOTHOT'O 3HAYEHUA?

4. B peaknmoHHBIN cocyn s npoBeneHus peaknuu 2SOz + O — 2S03 6pu10 BBEIEHO
1.5 monb / 1 muokcuma cepel W 1 mMosb /1 kucimopoga. Uepe3 HEKOTOpoe BpeMsi CKOPOCTh
peakIuy yMEHBIIIIACHh B 6 pa3 10 CPaBHEHUIO C TIEPBOHAYATILHOM. PaccunTaiiTe KOHIIEHTpAIHIO
JTMOKCHJIA CEPHI B STOT MOMEHT BPEMECHH.

5. Or kakux (aKTOpOB 3aBUCUT KOHCTaHTa paBHOBecus? Kakum o00pa3zoM MOKHO
W3MEHUTh COOTHOIIIEHHUE KOMIIOHEHTOB pEaKI[MH, HAXOISAIMXCsAd B paBHOBecuH? Hamwmimwure
BBIDQKEHUS IS KOHCTAHTBI paBHOBECHS I OTHX peakumid. He mpoBoas pacderos,
MPEACKAKUTE, KaK HM3MEHHUTCS KOJIMYECTBO MCXOJHBIX BEIIECTB B PAaBHOBECHH, €CIIU: a)
YBEJIMYUTH TEMIIEPATypy, O) yBETUUUTDH JaBICHHE.

CO(r) + Chyr = COClyy AH°<0
NH4NO3(w) = N2O(r) + H20( AH®>0
Ba?* (p) + SO4% (p-p) = BaSOs(rs) AH°<0
How + Clz(r) = 2HC|(F) AH®°<0

KoanoxBuym «CTpoeHre aTOMAa M XHMHYECKASA CBA3b»

1. Yro onpenensiercs npuHinoM Ilaymu u mpaBunamu XyHaa? IlpuBemure SJIE€KTPOHHYO
xoHpurypammio S, Cr, Ge, Br, Rb, Ti¥* |, Fe®", P¥*, maummas oT mnpeamecTByIOImEero
0J1aropo/THOTO Ta3a.

2. OGcymure CHEIyrOIMe OCHOBHBIE CBOMCTBA XHMHMYECKHX 3JIEMEHTOB: aTOMHBIN pajuyc,
HEPBBII TOTEHIMAII HOHU3AIUH, CPOJCTBO K DJIEKTPOHY, IEKTPOOTPHUIIATENBHOCTh. KakoBbI
OCHOBHBI€E TEH/ICHI[MHM M3MEHEHHS STUX BEJIMYMH B TPYIIIAX U EPUOIaX?
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3. IlpuBenute OCHOBHBIE MONIOKEHUsT MeTona [ wecnu. [IpuMenuTe MeTO ] Ui ONpeeIeHus
reomeTpudeckoit kondurypamuu Mosekya NHiz, H»O0, XeFs, BF3;, SOClL. Kakoss
orpannyeHus meroga ['mmiecrnu?

4. Tloctpoiite sHeprerndeckue nuarpaMmbl MO clieqyromux JByXaTOMHBIX MOJIEKYT U HOHOB:
H2", Bez, Oz, CN", onpenenure KpaTHOCTb CBS3HM B HUX; JUII MOHOB IMPEIUIOKHUTE (POPMYIIBI
M302JIEKTPOHHBIX MOJeKyl. Ompenennrte, Kakue W3 YKa3aHHBIX HOHOB M MOJIEKYI
napaMarHUTHEIL.

Bonpocskl K KOLTOKBHYMY 10 TeMe «XHUMHS HellepeXoAHbIX JIeMeHTOB)

1. Kak wmenstorcs mno rpynmne F-CI-Br-I: a) pamuycel aTomoB, 0) mepBblidi MOTEHIMAI
MOHH3AIUH, B) AJIEKTPOOTPHULIATEILHOCTh aTOMOB?
2. Kak wm3mensercs B psagy HoO-H>S-H»Se—H)Te: a) mexaromHoe paccrosaue H-3, 0)
MPOYHOCTh CBs3H, B) yron H-D-H, r) monsprocts cBsizu, a) AfH°298? Kak nomywaror 3t
coeqnHeHusa?
3. Hamummmre ypaBHEHHS peaknWi W DIIEKTPOHHO-WOHHBIC YPaBHEHHS ITOYypEaKIUuil s
CIIETYIOIIUX MPOIIECCOB:

1) NH20OH + KMnOg4 + H2SO4 —

2) H3PO3 + KMnOs —

3) NazAsO4 + Kl + H,SO4 —
4.  Omnpenenute, Oynyt au coeaunenust onosa(ll) Boccranasnuate Bi(OH)s nmpu pH = 14
ecm m3BectHO, uto EX([SN(OH)6]?/[SN(OH)4]%) = -0.93 B; E°(Bi(OH)s/Bi) = -0.45 B. Otser
noareepute pacderoM AE. Hammmmre ypaBHeHnue peakimu B3anMonaeiictus Naz[Sn(OH)4] ¢
Bi(OH)s.

Bonpocs! k ko10kBUYMY «KoMIJIeKCHBIE COeTHHEHU S
1. Ilo Meronmy BaJeHTHBIX CBSI3€M NpPEACKAXUTE TUN THOPUIM3ALMU aTOMHBIX OpOuTasen
KOMILJIEKCOOOpazoBareinsi W TEeOMETPUYEcKylo  GopMy  CIEOYIOIIUX  KOMIIJIEKCOB:
terparuapokcoaypat(Ill)-uon; katnon rekcaakpaamomuHusi(I111)
2. HapucyiiTe sHepreTH4ecKyr AuarpaMMy paclleIuieHHbIX d-opOuTanieii W pacrpezeneHue
snextporoB (TKIT) mns rexcaaksakommiekcoB Cr*2 u Cr'3. CpaBHuTE 171 3THX KOMIUIEKCOB!
a) BEIMYMHY paciierieHus, 0) rTepmoaunHamMudeckyro ycroiunBocTh (DCKII), B) knHeTHYecKyto
YCTOMYMBOCTh (JAOMJIBHOCTh, MHEPTHOCTH), T') MarHUTHbIH MOMEHT (Mb). UTo m3meHuTCsS B
CTPOEHUH 3TUX KOMILJIEKCOB, €CJIM BOJLy 3aMEHUTh ITUaHUI-HOHOM?
3. Tlpurororien 1 M mo xpomy pactBop coiu [Cr(H20)sCI|Clx.. Omnpenenure 3HaueHue x u
BBIYHCIIUTE CTENIEHh OKUCIICHUS XpOMa, eCiH AJis ocaxaeHus cepedpa uz 100 ma 1 M pactBopa
HUTpata cepedpa ObIIO0 U3pacxogoBaHO 50 M1 3TOTO pacTBOpa.
4. K 0,1M pactBopy Ko[Cu(CN)4], conepxkamemy, kpome toro 0,1 mons/n KCN, npubasien
pactBop cynbbuaa HaTpusi. Paccuntars KOHIIEHTpALHIO CYIb(GUA-UOHOB, IPU KOTOPOH Cynb(u
KaaMHUsi MOXET BBINAcCTh B ocafok. [IpousBeneHne pacTBOpUMOCTU Cylnb(duaa KaaMus paBHO
3,6:10%°.

Bonpocs! K KOJLIOKBUYMY 10 TeMe «XHMHUS MepexXoaHbIX 3JIeMEeHTOB)»
1. KaxoBa »snekTpoHHas KoH(purypamus aToMoB 3ineMeHToB 6 rpynmbl? Kakwe creneHu
okucienus onn umerot? [IpuBeaure mpuMepsl COOTBETCTBYOMUX coeaunenuii Cr, Mo, W.
2. Kakue KOOpIMHAIIMOHHBIE YHCIIa XapakTepHbI aisi sneMeHToB 4 rpymmbl? [lpuBemute
npumepsl komriekcoB Ti(IIT), Ti(IV) u Zr(IV), cymecTByromux B TBepa0ii (paze u B pacTBope.
3. Hamwmure ypaBHEHUS peakIuil, UCHONB3YS A KaKJIOTO MPEBpalIeHUS MUHHUMAIbHOE
YHCIIO CTAJIUH, YKQKHUTE YCIOBUS UX MIPOBEICHUS:
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MgCl; ., —» MgCO3z — MgO — Mg

BaCl. — BaSO3 — BaSO4 — BaS — BaCl,

Al — Na[Al(OH)4(H20)2] — Al(OH)s— KAI(SO4).2-12H,0
4. Paccmorpure aumarpammy Jlatumepa st XpomMa M OOCYOMTE  OKHCIIUTENbHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA COCIMHEHUN XpOMa B CTEMEHSIX OKucieHus +2, +3, +6. B kakux
YCIOBUSX, U KaKUMU peareHTaMM MO>XHO BoccraHoBUTh M okuciauth Cr(IlI) B pactBope?
Hanumwure ypaBHenust peakumil. KakoBbel mnpoayktel BoccraHoBieHus Cr(VI) B kucioi,
LIEJIOYHOM CpeJie U IIPU CILIaBIeHUN?

4.1.5 Illpumep BONPOCOB, 321aBaeMbIX NPH 3a1UTE J1A00OPATOPHBIX PadoT

1. KakoBa »anekTpoHHass KoH(puUrypanus aroMoB xajbkoreHoB? Kakue creneHu
OKUCITICHUS XapaKTepHbI I 3TUX djeMeHToB? IlpuBeauTe mnpuMepbl COETUHEHUN ATHX
AJIEMEHTOB B PA3JIUYHBIX CTETICHIX OKUCIICHUS.

2. Kak menstorcst o rpyrmme O—-S-Se-Te:

a) pauychl aTOMOB,

0) mepBbBIN MOTSHITNAT HOHU3AIIHH,

B) 2JIEKTPOOTPHUIIATETHFHOCTh AaTOMOB?

3. Uro Takoe amnorponus u mnogumopdusm? Kakue amioTponHble U MOJIUMOpP(HBIE
MoAu(UKaAIMU KUCIopoaa U cepbl Brl 3HaeTe? Kak ux nmomyvaror?

4. Kak menstoTcsi (pu3MUeckue M XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB B PAAY
O-S-Se-Te?

5. Kak m3mensiercs B psany H.O-H>S—H>Se—HyTe:

a) MexxaToMHOe pacctostaue H-0,

0) MPOYHOCTH CBSI3H,

B) yroa H-3-H,

T') IOJISIPHOCTH CBSI3H,

1) AfH°2987?

Kax nony4aror 3tu coennHeHus?

6. Kak n3MeHs0TCsl KUCIOTHBIE CBOMCTBA pacTBOPOB B BOJIE B Py

H.S—HSe—H,Te?

7. Kak W3MEHSAIOTCS BOCCTaHOBHUTENBbHbIE cBoWcTBa B psaxy HoO—HS—H,Se—H,Te?
[TpommmocTpupyite 3Ty 3aKOHOMEPHOCTh MpuMepamMu xuMudeckux peakiuii HoO u HoS.

8. Kak u3MeHSI0TCS KHCIOTHBIE U OKUCIUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA B PsIax
okcuoB (SO2 - Se0; - TeO, , SOz - SeO3 - TeO3) u COOTBETCTBYIOLIUX KUCIIOT.

9. KakoBo a351eKTpoHHOE CTpoeHHE Cyab(UT, Oucynbur u cynbpar-uoHoB?

10. KakoBo cTpoeHue MPOIYKTOB 3aMEHICHHs B CEPHOM KHUCIOTE: MOIUCYIb(ATHI,
raJIOr€HaHTHIPHUIbI, IEPOKCO-KUCIIOTHI.

11. KakoBo cTpoeHue 1 CBOMCTBA IaJIOTEHUIOB CEPBI, CEIeHa, TeJUTYpa.

12. OcyiiecTBUTE XUMHUUYECKHE MPEBPALLEHHUS, UCTIONb3Ys] MUHUMAIILHOE KOJIMYECTBO

cTaguii.

CaS04—S—S0OCl,—K2S,07

FeS;—H2S04—H2S208—Na25203—NaS406

4.1.6. IlpuMepHbIe TeMbI IKCIIEPUMEHTATBHBIX (HCC/IEI0BATEIBCKUX) 32124

1. DkcnepuMeHTaIbHO J0Ka3aTh, YTO Oy(depHas eMKOCTh PACTBOpA YBEIMYUBAETCS MPH
YBEITMUEHUH KOHIIEHTPAIlUU KOMIIOHEHTOB.

2. DKCIepUMEHTAJIBHO J1I0Ka3aTh, 4TO OydepHas eMKOCTh pacTBOpa MaKCHMallbHa MpU
CTEXMOMETPUYECKOM COOTHOILIICHUH KOMIIOHEHTOB.
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10.

11.

12.

13.

14.

15.

16.

17.

Hcnonb3yss HEOOXOaMMBIC CIPABOYHBIC TaHHBIC M OMPEIEIHB SKCIIEPHUMEHTATHHO
tertoThl pactBopenuss KCI, KBr, Kl, onpeaenuts TemioTsl ruaparaniy rajoreHu/I-
1OHOB. OOBSICHUTH WX 3aBUCUMOCTH OT HOHHOTO pajinyca.

Hcnonb3yss HEOOXOaMMBIC CIPABOYHBIC TAHHBIC M OMPEIEIHB SKCIEPHUMEHTATHHO
tertotel  pactBopenust LICI, NaCl, KCI, ompenenuTs TemioTsl ruapaTaiiu
KaTnoHOB. OOBSICHATH WX 3aBUCUMOCTh OT HOHHOTO pajinyca.

OrnpenenuTh TEIIOTY HEUTpAIM3AIMU YKCYCHOM KUCIOTHI CUJIBHBIM OCHOBAHHEM MPHU
pPa3IMYHBIX KOHUEHTpAIUAX KHUCIOTHL. [lo TOJMydeHHBIM [JaHHBIM pPacCYUTATh
TEIJIOTY AUCCOIMAIIUU YKCYCHOU KUCIIOTHI.

OnpenenuThs TEIUIOTY HEUTpalu3alMyd aMMHaKa CHUJIBHOW KHCIOTOM TIpH €ro
pa3IMYHBIX KOHIIEHTPAIMAX B BOJHOM pactBope. [lo ToJiydeHHBIM JaHHBIM
paccyuTaTh TEIUIOTY TUCCOIMAIMUA BOJHOTO PacTBOpa aMMHAaKa.

[TocTpouTh KMHETHYECKYIO KPUBYIO JIJISI PEAKIIUU PA3JIOKEHUs MIEPEKUCH BOJOPOIa B
MPUCYTCTBUU JIMOKCHJIAa MapraHila, ONPEeAeTUTh MOPSJA0K peakuuu (Kak MUHUMYM
JIBYMSI METOJaMH) M KOHCTAHTY CKOpOCTH. [IpemiokuTh BO3MOMKHBIH MEXaHU3M
peakuuu. B nuTeparype uMEIOTCS JaHHBIE O TOM, YTO B MPUCYTCTBUU 2%-HOU
dbochopHOIT  KHCIOTBI CKOPOCTb  PA3JOKEHUs TEPEKHUCH BOAOPOJia  PE3KO
3amemiisercs. [IpoBepsTe ATO yTBEPKAECHHE AKCIIEPUMEHTAIIBHO.

OnpenenuTh MOPSAIOK PEAKIMH PA3JIOKEHUST TMEPEKUCH BOJIOPOJA B TMPUCYTCTBUU
pacTBopa muxpoMara kammsi mno pearenry (H202) m karammartopy (Cr.07%).
[Ipem1oxnuTh BO3MOXKHBIN MEXaHWU3M peakuuu. M3yuurte BiIMsHUE TemMnepaTrypsl Ha
CKOPOCThH TPOIECCA U BEIYUCINUTE YHEPTUIO aKTUBAIIUH.

B nuteparype coobimanock, uto xinopuabl Meau u xenesa (40% CuClz u 20% FeClg)
YCKOPSIIOT pa3iokeHue nepekucu Bopopora. [IpoeeprTe 311 cooOieHus, MpoaeiaB
HE0O0X0IUMBIH sKkcriepuMeHT. O0IagatoT 1M aHAIOTUYHBIM JIEHCTBUEM CyNIb(aThl MK
HUTPATHI TEX K€ DJIEMEHTOB?

Hcnonw3ys cripaBouHbIe JaHHBIE O TeruioTe oOpa3zoBanus 0,2 M pacTtBopa cosHOM
KHUCIIOTBI, W TpPOBeAsl HEOOXOOUMBIA OSKCIEPUMEHT, OMNPENEIUTh JHTAJIbIIHIO
o0pa3oBaHus XJIOPUAa MarHusl.

Onpenenuth TEIUIOTY THAPATALMKA HOHA KaJHs 110 CIIPAaBOYHBIM JaHHBIM 00 SHEPrusix
KPUCTAJUIMYECKOMN PEIIETKU XJIOPHUIA KaIKs U XJIOPUAA MarHus, TEIUIOTe TuapaTauu
MOHA MarHus ¥ MpoBe/is HeoOX0UMBIH SKCIIEPUMEHT.

Onpenenutp TEIIOTY TUAPATALlUA MOHA HATPUS 110 CIPABOYHBIM JAHHBIM O TEIJIOTaX
oOpa3oBaHus cynab(haTOB HATpPHUsl U MarHus, TEIUIOTE€ TUIApPATAllMd HOHA MarHus u
MIpOBeIsl HEOOXOANUMBIN AIKCIIEPUMEHT.

[To 3aBHCHMOCTH CKOPOCTH PEaKIMK B3aUMOJAEUCTBUS TBEPAOro KapOoHaTa HATPUs C
COJITHOM KHCJIOTOM OT KOHLEHTpPAlUWU KHUCJIOTHl ONPEIEIUTh MOPAJOK IO HOHY
BOJIOPO/JIa (KaK MUHUMYM JIBYMsSI METOJaMH) M KOHCTAHTY CKOPOCTHU JaHHOM peaKkinH.
[TocTpouth rpaduk 3aBUCUMOCTH CKOPOCTH PEaKIMU B3aMMOACHUCTBHS TBEPAOTO
KapOoHaTa HATpUsl C COJITHOM KUCIOTOM OT TemmepaTypbl (HE MeHee 5 TO4Yek),
ONPENETUTh YHEPTUIO AKTUBALIMY TAHHON PEaKIUU.

[To 3aBUCHMOCTH CKOPOCTH PEAKIIMU B3aUMOJICUCTBUSI MArHUS C CEPHOU KUCIOTOM OT
KOHIIEHTPALIMK KHUCIOTHl OMPEIENUTh MOPSIOK MO0 MOHY BOAOpoJa (Kak MHHHUMYM
JBYMsSI METOJJAMH) U KOHCTAHTY CKOPOCTH JaHHOM peaKIHH.

[TocTpouts rpaduk 3aBUCUMOCTH CKOPOCTHU PEAKIIMH B3aUMOJICHCTBHS aTOMUHUS
(MarHusl) ¢ COJSHOW KUCIOTOW OT TemrmepaTyphl (HE MEHee 5 Touek), OMpPEeNeIUTh
SHEPTUI0 aKTUBAIUU JAHHOW PEAKIINH.

[To 3aBUCHMOCTH CKOPOCTH PEAKIMH B3aUMOJICHCTBUS THOCYIb(haTa HATPUsI C CEPHOU
KHCIIOTON OT KOHIIEHTPAIMU KHUCIOTHI U THOCYIb(aTa HATpUS ONPEACTUTh MOPSI0K
peaKIuu Mo UOHY BOJOPOJa U THOCYIb(haT-HOHY (KaK MUHIUMYM JABYMsSI METOJIaMH) U
KOHCTAHTY CKOPOCTH JJAHHOM peaKIuu.
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18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

[IpemioxuTh  METOOUKY  SKCHEPUMEHTAIBHOTO  OMpPENETICHUS  KOHCTaHTHI
JTUCCOIUAIIMU YKCYCHOM KHUCIIOTHI.

[IpemioxuTh METOAUKY W MPOBECTH aHAIM3 CMECH, COJAEpIKalleld MeTaNTHYECKue
MAarHui ¥ aJtOMUHUM, C LEJIBIO ONIPEACIICHUS €€ KOJIMYECTBEHHOIO COCTaBA.
[IpemioxkuTh METOAUKY W TPOBECTH aHAIW3 CMECH, COACpIKalleld METALTUYECKUE
LIUHK ¥ AJIIOMUHUH, C IIEJIBIO ONPEICIICHHS] €€ KOJIMYECTBEHHOTO COCTaBa.
[IpemioxuTe METOUKY U IPOBECTU aHAJIU3 CMECH, COJIEpKalle KapOOHAT HATPUS U
HUTPATHI HATPUSA U KaJIUsl, C LEIBIO OTIPEICTICHHUS €€ KOJTUYECTBEHHOTO COCTaBa.
[IpemioxuTh METOUKY U MIPOBECTH aHAIIU3 CMECH, COJEpIKaIleil KapOoHAT HATPUS U
TUAPOKApOOHAT HATPUS, C IICIIBIO OTPEICIICHUS €€ KOJMISCTBEHHOTO COCTaBa.
N3yunth peakuuio HEWTpadu3aldd COJSIHOW KHUCIOTHI WIEJIOYbI0 B MPUCYTCTBUH
CHWJIBHOTO DJJIEKTpOJUTa (XJopujaa HaTpus, Cyidb(dara HaTpusi) MpPU KOHIEHTpAIUU
cunbHOTO 3nektposmrta 0,1; 0,5; 1M. OOBbsACHUTD BIUSHHUE CUIBHBIX JIEKTPOIUTOB
Ha BEJIMYMHY TEIIOBOTO A deKTa.

Onpenenure SHTAIBIUM  B3aUMOJICHCTBUS  COJiel  TUIpokapOoHaTa HaTpus,
muruapodocdara Hatpus, ruapodocdaTa HaTpUs € CONSIHON KUCIOTOM U IIEJI0YBIO B
3aBUCHUMOCTH OT KOHIeHTpanuu. CaenainTe BEIBOIBI MO MOTYYEHHBIM PE3yJIbTaTaM.
Onpenenure SHTANBIMM B3aUMOJEMCTBHS coJiel kapOoHaTa HaTpus, KapOoHara
KaJbIIHsl, KapOOHATa MarHus ¢ COJITHOW KHUCIOTOM B 3aBUCHMMOCTH OT KOHIIEHTpAIlUU
KUCJIOTHI. CrenaiTe BHIBOIBI 110 TIOJTYYCHHBIM PE3yJIbTaTaM.

OmpenenuTe SHTAJIBIUIO HEUTpaTW3allid  CPaBHUTEIHHO  MaJlOpPacCTBOPHUMOTO
OCHOBAHUSI THUIPOKCHAA KabllUs, B3sIB JJIsI OKCIEPUMEHTAa HEKOTOPHIM 00BeM
HACBIIIEHHOTO pacTBOpa M HaBeCKy BemecTBa. Kakue pe3ynbTaTbl MOXKHO MOIYYUTh
W3 YUCJICHHBIX 3HAYEHUHN JBYX SHTAJIBIUN HEUTpaIM3alli — HACBIILIEHHOTO PacTBOpa
Y KPUCTAJUIMYECKOrO BeNlecTBa?

Onpenenure SHTABIUIO HEUTPATU3AIUU KPUCTAIUTMYECKON COJIbI M €€ HACBIIIEHHOTO
pactBopa. Kakue BbIBOIbI MOKHO CAENIATh U3 Pe3yIbTaTOB AKCIIEPUMEHTA?
OrnpenenuTe SHTATBIINN B3aUMOJICHCTBUS C KUCIOTOM OE3BOHOTO M JIECATUBOHOTO
kapObonata HaTpud. Kakue BBIBOJBI MOXKHO clelaTh U3 MPOBEIACHHOTO
3KCIepuMeHTa?

Onpenenure 3HTAIBINM PACTBOPEHUS HUTPATOB HATpUs, Kanus U ammoHus. Kakue
BBIBO/JIbI MOXHO C/I€JIaTh U3 MPOBEAEHHOTO SKCIIEpUMEHTA?

[Ipemioxure METOANKY ONPENECICHHS SHTAIBINN HEUTpAIU3aUU MHOTOOCHOBHBIX
KucIoT: (GochopHOi, OOpHOW, JTUMOHHOM, ImaBeneBoi. CraenaldTe BBIBOABI W3
MOJyYEHHBIX PE3YJIbTATOB.

4.1.7. IlpumepHbIe TEMbI CHHTE30B

RBPBowoo~NoOr~wNE

0.
1.
12.
13.
14.

XHMHA HEMETAJNJI0B

Xyopatr Kajiusl.

XJopHasi U3BECTh
Tuocynsdar HaTpus
ConsiHas Kucnora

A3OTHas KuciaoTa

bypa

bopHas kucnora

Okcanar kanus

JlmokcHa CBUHIIA

WNomun ceunmna (II)
Hexarunpar cynshara HaTpUs
Oxcup onosa (1)
AJIOMOKAaJIUEBbIE KBACLIBI
AJIOMOaMMOHMITHBIE KBACIIBI
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15. Mox
16. Kap6onart csunua (II)
XumMus MeTaLJIOB
[MupodopHoe xene30
Manaxur
Kap6onar kagmus(1I)
Okcanat maprasxiia (II)
Cynbdar rerpaammuamesu (I1)
Xpomar Kanus
Terpaxnoporuukar(Il) ammonus
I'exkcanutpokoOansrar(Ill) HaTpus
JIBOliHasi HUKEIb-aMMOHUIHASI CEPHOKHUCIIAs COJIb
. XpOMOKaJIMeBbIE KBACIIBI
. Oxcup xpoma (VI)
. 'exca(tuonmanaro )xpomar(I1l) kanus
. Kapbonat xo6anbta (1)
. buc(cynbaro)xymnpar(Il) ammonmst
. Xnopua rekcaammuHHuKes (11)
. TerpaitogormroMOaT Kamus
. Okeupn menu (I)
. Cons Mopa

©COoN A WNE

PR R R R R R R
0O ~NOOUID~WNERERO

4.2 MeToanueckue MaTepuaJbl, onpeae/siioniie Npoueaypbl OeHNBAHUS 3HAHMI,
YMeHHil, HABbIKOB W (WIH) ONbITA [AeATEJbLHOCTH, XAPAKTEPHU3YIOIIMX JTalbl
¢dopmMupoBaHUS KOMIIETEHIMH

JIiss  OLIEHKM 3HAHWM, yYMEHW, HaBBIKOB W (WJIH) OMbITA JEATEIBHOCTH,
XapakTePHU3YIOMIMX 3Tanbl (POPMUPOBAHUS KOMIIETEHIIMI B TPOIECCE OCBOEHHS IMCIUTUIMHBI
«[IpaKTHKyM 110 HEOPraHWYECKOW XMUMHH», MPOBOJUTCS MPOMEXYTOUYHAS ATTECTALUS B BHJIE
3auera (1 u 2 cemectp).

4.2.1 OueHoYHbIe CPeACTBA VISl POBEACHUSA 3aUyeTa:

B coorBerctBun ¢ IlonoxeHuem o MpOBENECHUM TEKYIIETO0 KOHTPOJIS YCHEBAaeMOCTH U
IPOMEXYTOUHOM arrectanuu obydaronuxcs KyoI'Y u ero ¢uiamanoB - 3a4eThl BBICTABISIOTCS
[0 pe3ylbTaTaM YCIIEUIHOI'O BBIMOJHEHHUsS CTYJEHTaMU J1a00paTOpHBIX paboT, KOHTPOJBHBIX
paloT U KOJUIOKBUYMOB.

KoHTposib OCBOEHMsS JMCHMIUIMHBI M OLIEHKAa 3HaHWM oOyuaromMxcs Ha 3adere
IIPOU3BOJUTCSA B COOTBETCTBMM C [lonoxkeHneM O TIPOBEAEHHMU TEKYLIETO KOHTPOJIA
yCIIEBAEMOCTH M TPOMEKYTOUHOM aTTecTanuu odyqaromuxcs Kyol'Y u ero ¢punmanos.

Kpurepun Onenka YpoBeHb
OTBeT NOJHBIH, NPaBUIbHBIN, CAMOCTOATEIbHBIH, «OTJINYHO» HOBBIIICHHBIH
Martepual U3JI0KeH B ONpeeTICHHON JTOTMYeCKOH (TpOXBUHYTBII)
MIOCJIEI0BATENILHOCTH IEMOHCTPUPYETCS YpPOBEHb

MHOI'OCTOPOHHOCTBH TOAXOA0B,
MHOTI'OaCIICKTHOCTb 06CY)KI[GHI/I$I HpO6J’IeMBI,
YMCHUC apryMCHTHPOBATb CO6CTBCHHYIO TOYKY
3pCHUA, HAXOOWUTh IYTU PCUHICHUS

33



MMO3HABaTENIbHBIX 3a/1a4, YCTAaHABJIUBATh
MIPUIUHHO-CJICICTBEHHBIC CBSI3U MEXKTY
CTPOEHUEM, CBOMCTBAMHU U IPUMEHEHUEM
BEIIIECTB, B JIOTHYECKOM PACCYKACHHUH, PEIIICHUN
3a/1a4yu, Tpa)UueCKUX MOCTPOCHUSAX HET OIMHMOOK,
3aJ1aua penieHa paruoHaIbHbBIM CIIOCOO0OM

JlaH IOJIHBIN, TPAaBUIIBHBIN, CAMOCTOSATEIbHBIN «XOpOoLIO» 0a30BbIif yPOBEHb
OTBET Ha OCHOBE U3YYCHHBIX MTOHIATHH,
KOHLIETIIHNH, 3aKOHOMEPHOCTEH, HO IOIYCKAIOTCS
HECYIIECTBEHHbIE OIIMOKU B peIlIeHUH 3a/au.

JlaH IOJIHBINM OTBET, HO IIPU 3TOM €CTb «YIOBJIETBOPUTEIIBHO) IIOPOrOBBIN
CYIIECTBEHHbIE OIIMOKN yKa3bIBAIOIINE HA YPOBEHb
HEYMEHUE UCIOJIb30BATh TEOPETUUECKUE 3HAHUS
Y YMEHHUS IPU PEIICHUH ITOCTaBIEHHBIX 3a/1au.
JlaHHbIe IPOOEIBI B 3HAHUAX HE MPENATCTBYIOT
JaJbHEHTIIeMy 00y4YeHHIO.

OTBeT 00HApY)KUBAET HE3HAHHE OCHOBHOTO «HEYJIOBJIETBOPUTEIIBHOY menee 50%,
(TIOpOrOBOTO0) COoIepKaHus yaeOHOr0 MaTepraia YpOBEHB HE
chopmMHupoBaH

OneHOYHBIE CpEACTBA JUII HWHBAJIHIOB W JIMII C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3II0OPOBBSI BEIOMPAIOTCS C YUETOM X WHAWBUIYAITBHBIX IMICUX0(PU3HIECKIX 0COOSHHOCTEH.

— NpU HEOOXOAMMOCTH WHBAIWAAM W JIMIaM C OTPAHWYCHHBIMH BO3MOXHOCTSIMU
3II0OPOBBS MIPEIOCTABISIETCS JIOTIOTHUTEIILHOE BPEMsI TSl TTOITOTOBKH OTBETA HA DK3aMEHE;

— P TIPOBEICHUH TPOIIEYPHI OIICHUBAHUS PE3YIbTATOB O0YyUCHHSI HHBAIUIOB H JIUI] C
OTPaHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBBSI TIPEIyCMaTPUBACTCS MCIIOJIb30BaHIE TEXHUIECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3M C UX UHIUBUAYaTLHBIMU OCOOCHHOCTSIMH,

— TIpY HEOOXOIUMOCTH ISl O0YJArOIIUXCSl ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 37I0POBBS
W WHBAIMIOB TMpOIEAypa OICHUBAHUS pPE3yIbTaTOB OOYYEHHUS 1O JUCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipouienypa oneHMBaHUs Pe3yJlbTaTOB OOYYCHUs] WHBAIMJOB W JIMI] C OTPaHUYCHHBIMHU
BO3MOJKHOCTSIMH 3JIOPOBBSI 110 JTUCHHIUIMHE (MOJMYJII0) MPEIyCMaTPUBACT MPEIOCTaBICHUE
uHpopmanuu B (popMax, aJaanTHPOBAHHBIX K OTPAaHUYEHUSM HX 370POBbS M BOCIPHUSITHS
nHpOpMaIuu:

J1J1s1 AT C HApYIICHUSIMHA 3PCHHS:

— B Ie4aTHOM (hopMe yBETUUYCHHBIM HIPUPTOM,

— B (JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 JIUI] C HApYIICHUSIMH CITyXa!

— B [IeYaTHOM opme,

— B (JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 JTUIL C HapyIIEHUSIMHA OTIOPHO-JIBUTATEIBHOTO amiapara:

— B re4atHoi (opme,

— B (JopMe FIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepedYeHb MOXET OBITh KOHKPETHU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIE€HTA
oOyJaronuxcs.

5. IlepeyeHb OCHOBHOW W JONMOJHHUTEJbHOH y4eOHOH JHUTEpPaTypbl, HeOOXOAMMOI
JJIS1 OCBOCHMS JMCIUIIIHHBI.

5.1 OcHoBHast IMTepaTypa:
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1. AxmeroB, H.C. O0mas u Heopranuueckass XuMus [DJIeKTPOHHBIN pecypc] : yued. —
OnektpoH. nmaH. — Cankt-Ilerepoypr : Jlaws, 2014. — 752 c¢. — Pexum nocryna:
https://e.lanbook.com/book/50684

2. I'punByn, H. Xumust sneMeHToB: B 2 T. (KOMIUIEKT) [ DIEKTPOHHBIN pecypce] : cipas. /
H. I'punByn, Opuio A.. — DnexTpoH. 1aH. — Mocksa : M3natenscTBo "JlabopaTopus 3HaHuit",
2017. — 1348 c¢. — Pexum gocrymna: https://e.lanbook.com/book/94157

3. Heopranmueckass xumusi: B 3-x tomax/ Ilox pex. FO.l. TperbsikoBa: T1: ®dusuko-
XHUMUYECKHE OCHOBBI HEOPraHMYECKOW XWMHUHU: YUEOHWK JUIS CTYJ. BBICIILy4eO. 3aBeneHHit/
M.E. Tamm, FO.[1. TpetrbsxoB; - M: Uznatensckuii nentp «Axkagemus», 2004. — 240c.

4. Heopranmueckass xumusi: B 3-x tomax/ Ilox pex. FO.Jl. TperpsixoBa: T2: Xumus
HETIEPEXOIHBIX 2JIEMEHTOB: YUEOHHWK HJisi CTyH. BbIciLyde0. 3aBeaenmit/ A.A. Jlposnos,B.I1.
3nomanoB, [.H. Mazo, ®.M. Cnupunonos; - M: U3narensckuii neHTp «Axagemus», 2004, —
368c.

5. Heopranmueckass xumwusi: B 3-x tomax/ Ilox pen. FO.Jl. TperbskoBa: T2: Xumus
nepexoHbIX deMeHToB KH.1: YueOnuk mnst ctyn. Beicul.yueO. 3aBenenuii/ A.A. Jlpo3mos,B.I1.
3nomanos, ['.H. Mazo, ®.M. Cnupunonos; - M: U3narensckuii neHtp «Axagemusi», 2007. —
352c.

6. Heopranmueckas xumwusi: B 3-x tomax/ Ilox penm. FO.Jl. TperpskoBa: T2: Xumus
nepexoHbIX deMeHToB KH.2: YueOuuk mis cTyn. Beicir.ydeO. 3aBenenuii/ A.A. Jlpo3mos,B.I1.
3nomanos, I'.H. Ma3zo, ®.M. CniupuioHoB; - M: M3natenbckuii meHTp «Axagemusi», 2007. — 400
c.

7. IlpakTUKyM 110 HEOPraHUYECKON XUMUH: Yuebd. mocodue JUist CTyI. BhICII. yueO.
3aBeneHuit/ B.A. Anemun, K.M. Jlynaesa, A.1. Xupos u np.; [Tox pen. FO.J. TperbsikoBa — M.:
Wznarennsckumii meHT «Axamemus», 2004. — 384 c.

8. ApnamuukoBa, E.1. COopHUK 3a71a4 mo HeopraHudeckod xumuu [Tekcr]| : yueOHOE
nocobue mist cryaeHtoB / E. . Apnmammaukosa, I'. H. Mazo, M. E. Tamwm ; mox pea. 1O. /.
TperbsikoBa. - M. : Akamemus, 2008. - 208 c. - (Bricmiee npodeccuonanbHoe oOpa3oBaHUE.
EcrecTBennsie Haykn). - bubmwmorp.: ¢. 206. - ISBN 9785769538797.

9. 3aiines O.C. 3agauu, ynpaxHEHUS U BOIPOCHI 10 XUMUHU: Y4eb. mocooue ajs By30B. —
M., Xumus, 1996. — 432 c. - ISBN 5 — 7245 - 1008 -1

10. Ceupunor B.B., I[Tonikouu I'.A., Bacunsesa I'.11. 3agaun, BOpocsl U yrnpaxHEHUS
1o oO1el ¥ HeopraHu4ecKol XuMun. /MuHCK «YHuBepcuTeTcKkoey, 1991, — 350 c.

11. OOmias m Heopranwdeckas xumus [Tekcr]| : y4eOHHMK I CTYIEHTOB XHMHKO-
TexHoiorndeckux By3oB : [B 2 T.] . T. 1 : Teopernueckue ocHOBbl xumuu / moxa pen. A. @.
BopoOseBa. - M. : Akanemknura, 2004. - 371 c. - (YueOHuk ans By30B). - ISBN 5946281291.

12. O6mias u Heopranuyeckas xumus [Tekcr] : yueOHHUK /Ui CTYACHTOB BY30B : [B 2 T.] .
T. 2 : Xumudeckue CBOMCTBa Heopranudeckux BeriecTs / [A. @. BopoObeB u p.] ; mox pexa. A.
@. BopobbeBa. - M. : Akagemknura, 2007. - 544 c. - ABTOpbI yKka3aHbl Ha 000POTE THUT. JIUCTA. -
bubnuorp. : c. 543. - ISBN 5946282565.

13. baraeBa, E.B. 3agaun u ynpaxHenus no oOmeit xumun [Tekcr] : yuebHoe mocobue
JUIS  CTYICHTOB  KJIACCHYECKUX  YHHMBEPCUTETOB, OOYyJaIOMIMXCS 1O  HEXUMHYECKUM
cneunansHocTaM / E. B. baraea, A. A. bynanosa ; nox pea. C. @. Jlynaesa ; Mock. roc. yH-T
uMm. M. B. JlomonocoBa, Xum. dak. - M. : Axagemus, 2010. - 156 c. - (Bsicmee

npodeccuoHanbHoe oOpa3oBaHue. EcrecTBeHHble Hayku). - bubmumorp.: c. 154. - ISBN
9785769568978.

5.2 JlonoJiHUTeJIbLHAS JIATEpaTypa:

1. CyBopoB, A.B. O6mas xumust [Tekct] : ydeOHHUK A CTYA€HTOB By30B / A. B.
Cysopos, A. b. Hukonsckuii. — CII6. : Xumuzaar, 2000. - 623 c. : ui. - (YueOHUK i BY30B). -
bubnuorp.: c. 593. - ISBN 5938080045
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https://e.lanbook.com/book/50684
https://e.lanbook.com/book/94157

2. Cysopos, A.B. Bonpocs! u 3agauu no o6mieit xumuu [Teker] : yaeOHOE mocodue
s ctyneHToB By30B / A. B. CyBopos. - CII6. : Xumusaar, 2002. - 304 c. - (YueOHuUK 1ist
BYy30B). - ISBN 5938080258

3. Kocteipuna, T.B. (KyoI'Y). O6mas xumus [Tekct] : mabopaTOpHBII MPaKTUKYM.
[U. 1]/ T. B. Kocteipuna, T. I1. Cropoxenko, B. A. Bonbsiakuz ; M-Bo 00pa3oBaHHs U HAyKH
Poc. ®enepauuu, Kybanckuii roc. yH-T. - Kpacnomap : [KyOaHckuil rocyaapcTBEHHBIN
yausepcutert], 2015. - 113 c.

4, Kocteipuna, T.B. (KyoI'Y). O6mas xumust [TekcT] : 1abopaTOpHBIi TPAKTHKYM.
Y. 2/ T. B. Kocteipuna, T. [1. Cropoxxenko, B. A. Bonsiakun ; M-Bo o6pa3oBanus u Hayku Poc.
®enepanun, Kybanckuii roc. yH-T. - Kpacnonap : [KybaHckuii rocyaapCTBeHHBIH YHUBEPCHUTET],
2016. - 97 c.

o. [IpakTukym no obmielt u Heopranuueckoil xumuu [TekcTt] : yuebHOE mocodue st
ctynenToB By30B / [B. B. barpakos u np.]. - M. : KomocC, 2007. - 464 c. : wi. - (YueOHUKH U
yueOHble MOcOOusl A CTYACHTOB BBICHIMX Y4E€OHBIX 3aBEJCHHil). - ABTOpPbHI YKa3aHbl Ha
obopoTe tur. 1. - ISBN 9785953204996.

6. ZaiineB, O.C. Xumus [Tekcrt] : yueOHUK 11 cryaeHToB By30B / O. C. 3aiines ;
Mock. roc. yH-T uM. M. B. JlomonocoBa. - M. : Akagemus, 2008. - 540 c. - (Bsicmiee
npodeccnoHanpHOe OOpazoBaHue. EcrecTBeHHble Haykw). - bubmwmorp.: c. 536. - ISBN
9785769542701.

7. Jlugua, P.A. TecroBbie 3amanusi 1o OOmMEH W HEOPraHUYECKOW XHUMUHU C
pemenusimu u otBetamu [Texct]| / P. A. Jlumun, E. B. CaBunkuna, H. C. Pykk, JI. IO.
AmukOeposa. - M. : BUHOM. JlaGoparopwus 3nanmid, 2011. - 230 c. - ISBN 9785947741704.

8. [IpakTukym mo oOmieit 1 Heopranudecko xumuu [ Tekcr] : yaebHoe mocooue s
cTyneHToB By30B / Anmukoepona JI. 1O. u ap. - M. : BJIAJIOC, 2004. - 319 c. : ni. - (ITpaktukym
TSt By30B). - bubnumorp.: ¢. 311. - ISBN 569101143X

9. CeepmioBa, H.JZI. OGmas u HeopraHudeckass XUMHUS: SKCIIEPUMEHTAJIbHBIC 3aa4d 1
yOpaKHeHHsI [DJeKTpoHHBIH pecype| : ydeOHoe mocoome / H. JI. Csepmimoa. — CIIO.:
N3narensctBO «Jlawby, 2013. - 352 c¢. - (YueOHuku s By3oB. CrnernuanbHas JIMTepaTypa). -
ISBN 9785811414826. — Pexxum aocryna: https://e.lanbook.com/book/13007#book _name

10. Pamcnen O.H. Hauana coBpemennoi xumuu. Crpas. usn. [lep. ¢ anri. / [lox pen.
B.U. bapanosckoro, A.A. bemoctuna, A.1. Edpumona, A.A. Tlorexuna. — JI.: Xumus. 1989. —
784 c. —ISBN 5 — 7245 - 0127 - 9.

5.3 Ilepuoanueckue u3aaHus:

1. «XXypHan HeoOpraHU4eCKON XUMHUY.
2. «<Kypnan oOuieit XumMumn».

3. «KoopauHaIMOHHAS XUMHSI».

4. «XUMHS U KU3HBY.

5.4. TIlepeyeHb pecypcoB HMH(POPMALHOHHO-TEJICKOMMYHMKAIIMOHHOH  ceTH
«HHTEepHET», HEOOXOAMMBIX /ISl OCBOCHHMA THCIUIIIMHBI (MOAYJIs).

1. aTEepHET CaliThl BEAyIIMX rocyAapcTBEHHBIX BY30B u HayuHbIX opranuzauuii PO
MT'y, CIery, pPXTy, HI'Y, IO®Y wu np.), Hanpumep xumudeckoro ¢axyiprera MIY
WwWw.chem.msu.ru

2. XuMudeckuii mopraix WwWw.chemport.ru.

3. Caiit kadenpsl oomIeH u Heoprannyeckor xumun PXTY http://onx.distant.ru/

4. www.alhimik.ru

6. Meronuyeckne yka3aHusi sl O0y4AlOIIMXCA 10 OCBOGHMI0 MCHHUILIMHBI
(Monxyais).
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B cootBerctBun ¢ tpeboBanmsimu PI'OC BO mpenonaBanue ydyeOHOW AMCHUIUIMHBI
«[IpakTuKyM 10O  HEOPraHMYECKOM  XUMHUW»  IpPEeIyCMAaTpUBaeT  KOMIETEHTHOCTHO-
NeATeIbHOCTHBIM MOAX0J] B Y4eOHOM MpoIiecce, KOTOPHI OCHOBBIBACTCS HAa MHHOBAIIMOHHBIX
TICUXOJIOTO-TIEAATOTMYECKIX TEXHOJIOTUSAX, HAMpPABICHHBIX Ha MOBbIEHHE 3(deKTuBHOCTH U
KadecTBa (OpMUPOBaHMS MPO(ECCHOHAIBHBIX HABBIKOB 0Oydarommxcs. OCHOBHBIMH (opMaMu
00y4eHUs SBISIOTCS: Ta00OPATOPHBIC PAOOTHI.

B paspaboranHOil mporpamMme HCIOJIb30BaHBl AKTUBHBICE W WHTEPAKTHBHBIC (DOPMBI
oOy4eHHs: JUCKYCCHH, PEUICHHE NPAaKTUYEeCKUX 3a/1ad W KeHCoB, padoTa B COCTaBE MaJIbIX
TpyII.

Jnst ycnenitHoro OCBOEHMS JHUCHMIUIMHBL «IIpakTMKymM 1O HEOpraHM4eCKOM XUMHH»
KK CTYAEHT oOecreurBaercs y4eOHO-METOJIMYECKMMH MaTepuagamMu (TeMaTHYeCKUMU
IUIaHAMK  JIAOOpATOPHBIX 3aHATUH, Y4eOHO-METOJWYECKON JuTeparypoil, 1abopaTOpHBIMU
MPaKTUKyMaMH, TUIIOBBIMHU 3a/1a4aMH).

Paznuunble Buabl ydueOHOUM pabOThl, BKJIIOYAs CaMOCTOSATEIbHYIO pabOTy CTY/AEHTa,
CrOCOOCTBYIOT OBJAJCHHUIO KYJbTYPOM MBIIUICHUS, CIIOCOOHOCTHIO B MHUCBMEHHOW M YCTHOM
peunu JIOTWUYECKH MPAaBWIBHO O(GOPMHUTH OCHOBHBIE IOJIOKEHUS JTUAAKTUYECKUX €IWHULL
JUCHMIUIMHBL, T.€. (OPMHUPYETCS CHCTEMHBIM MOAXO0J K aHaNU3y XWMHUYECKON HH(OopMmaiuu,
BOCIIPUSITUIO HWHHOBAllMid, YTO CHOCOOCTBYET TOTOBHOCTM K CaMOCOBEPILIEHCTBOBAHMUIO,
camopeanu3aliu, JMYHOCTHOMN U MpeAMETHOH pedieKCHH.

Temartuka 1a60paTOPHBIX paOOT COOTBETCTBYET COJIEP>KAHUIO TPOTPAMMBI TUCIUTUIMHBI.

JlaGopaTopHBIN TPaKTUKYM 0OecIieunBaeT MPUOOPETEHNE U 3aKpeIieHne HE0OX0MMBIX
HaBBIKOB W yMeHu#, ¢dopMmupyer mpodeccruoHaNbHblEe KOMIETEHIUH, TOTOBHOCTh K
CaMOCTOSITENIbHOM W MHIUBUAYAIBHON paboTe, MPUHATHUIO OTBETCTBEHHBIX PEIICHUN B pamKax
npodeccruoHalbHOM 1A TEIbHOCTH.

Ha naGopaTopHbIX 3aHATHSIX MpenojaBaTeidb oOpaliaeT BHHMAaHHE Ha CHOCOOHOCTh
CTyJl€HTa K JIOTUYECKOMY MBIIUIEHUIO M CaMOCTOSTEIBHOCTH, IPUMEHSA B CBOEH
ME€JarOTUYECKON JI€ATEIbHOCTH HWHHOBALMOHHBIA JIMYHOCTHO — OPUEHTHUPOBAHHBIM MOAXOM
00y4eHHS.

JlaGopaTtopHble 3aHATUS MTPOBOIATCS C IIEJIBI0 YCBOGHMSI CTYACHTAaMU OCHOBHBIX
TEOPETUYECKHX, METOIMYECKIX U OPTaHU3AIIMOHHBIX Pa3/IejOB MPOTrpaMMbl, a TAKXkKe BBIPAOOTKU
Y 3aKPEIUICHUIO HAaBBIKOB MIPAKTUYECKUX YMEHUM.

CogepxaHue CaMOCTOSITENIbHOM pabOThl: UYTEHHWE OCHOBHOM U PEKOMEHIyeMOM
JOTIOTHUTEILHON JIUTEPaTyphl, pPelleHne CUTYAalMOHHBIX 3aJay, YTO CHOCOOCTBYET Pa3BUTHIO
[I03HABATEIbHOM AKTUBHOCTH, TBOPYECKOTO MBIIUICHUS CTYIEHTOB, IPUBUBAECT HAaBBIKU
CaMOCTOSITEJILHOTO TOHMCKa MH(pOpMAINK, a Takke (HopMHUpPYeT CIOCOOHOCTh W TOTOBHOCTH K
CaMOCOBEPILEHCTBOBAHUIO, CAMOpPEAIN3aI[MU U TBOPUECKOW aJanTaliu.

B ocBoeHnu AMCHUIUIMHBI MHBAIUAAMU U JULUAMU C OIPAHMYEHHBIMU BO3MOKHOCTSIMHU
3M0pOBbsi OOJIBIIIOE 3HAYEHHE WMEET WHAWBUAyalbHas ydeOHas paboTta (KOHCYIbTallMH) —
JIOTIOTHUTEIHLHOE Pa3bsiCHEHHE y4eOHOTO MaTepHaa.

NunuBuayanbHple KOHCYIbTAIMM 1O TPEIMETY SBISIOTCS BaXKHBIM  (PaKTOpPOM,
CMOCOOCTBYIOIIMM MHAWBUYaTU3alMN 0OYYEHHsI U YCTAaHOBJIEHUIO BOCIIMTATEILHOTO KOHTAKTa
MEXJy I[pernojaBaTesieM M OOy4aromUMCs HMHBAJIUAOM WM JIMLIOM C OrPaHUYCHHBIMU
BO3MOYHOCTSIMHU 3/I0POBBSI.

7. IlepevyeHb MH(POPMALMOHHBIX TEXHOJIOTHI, HCMOJIb3yeMbIX NPH OCYLIECTBJICHUH
00pa3oBaTeILHOIO0 Mpouecca No JMCUMILUINHE (MOIYJIIO).

7.1 IlepeyeHb MH(POPMALMOHHO-KOMMYHUKATUBHBIX T€XHOJIOT Hii.

- Hcnonb3oBaHue 31EKTPOHHBIX NIPE3EHTALUI IPU IPOBEACHUH JIEKIIUMOHHBIX 3aHATHH.

- Hcnonp3oBaHue DIEKTPOHHBIX MpPE3EHTAlM MpU  3allUTE€ HHIAUBUAYAIBHBIX
9KCIEPUMEHTAJIbHBIX 3a/a4.

7.2 TlepeyeHb JIMIEH3MOHHOIO W CBOOOJHO PACHPOCTPAHAEMOI0 MPOrPAMMHOIO
olecrieyeHust:
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- Microsoft Windows
- Microsoft Office

7.3 TlepedyeHb coOBpeMeHHBIX 0a3 JaHHBIX W HH(OPMAUHOHHBIX CHPABOYHBIX
cucTeM:

1. Dnexrponnas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru).

2. DnektponHas 6ubimoreuHas cucrema M3narenscrBa «Jlanby http://e.lanbook.com/.

3. DOnexkTtpoHHas OMOAMOTEYHAsh cHUCTeMa «YHUBEPCUTETCKas OMOIMOTEKa OHIIAH»
www.biblioclub.ru.

4. DnekrponHas oubnuorevnas cucrema «fOpaitm» http://www.biblio-online.ru.

5. Cpena Moay/IbHOTO JUHAMUYeckoro ooyuenus http://moodle.kubsu.ru/.

6. baza yueOHBIX IUIaHOB, pabOYMX NMPOrpaMM AUCHUIUIMH, MyOIUKaui U KOH(epeHIuil
http://infoneeds.kubsu.ru.

8. MaTepHaJ’IbHO-TeX}IH‘leCKaﬂ 6833, HeoOXoauMAasi I OCYyIIECTBJICHUSA
06pa30BaTeJ’ILHOFO nmpouecca mo IMCHUMIlInHEe (MO)]yJ'IlO)

MarepuanbHO-TEXHUUECKOE 00eCTIeYeHNE T CIIUTUTHBI

Ne Bun pa6or
(MOTys1) M OCHAIIEHHOCTH

1. JlaGopaTopHbie 3aHaTHS | YueOHast ayAUuTOPHs JUTsl IPOBEICHUS 3aHATHI J1a00paTOpHOTO
THUIIA, YKOMIUJIEKTOBAHHAS CTICIIHAIM3UPOBAHHON MEOEIbIO,
BBITSDKHOM CHCTEMOM BEHTHIISIIMHI, MEJIOBOI TOCKOM,
CpencTBaMu MOKapHOHM 0€30MacHOCTH U OKa3aHUs TIEPBOM
MEAMIIMHCKOM MOMOIIH, Ta00PaTOPHBIM 000PYJOBAHUEM: BECHI
TEXHOXUMMUYECKUE, IEKTPUUECKUE TIIITUTKU, HA0OPHBI
XMMHYECKOHN MOCY/Ibl U pEaKTUBOB, BOJITHbIE OaHU, BAKYYMHBIE
HACOCHI, TEPMOMETPbI, MATHUTHBIE MEIIAJIKU C TIOJJOTPEBOM
MM-135H «Taraepy», pH- metp «Oxcnept-001-3.04»,
cnekrpodotometp B-1100 DKOBbBIO, nadoparopHblii
nctoynuk nmutanus [TPODKUII B5-71/1M, Bechl
ananutuieckue Adventurer Pro AV114C (aynuropuu 439¢ u

430c).
2. CamMmocTosTebHas [Tomemenre aj1st caMOCTOSTENbHON PabOTHI, OCHAIIIEHHOE
paboTta KOMIUICKTOM y4eOHOU MeOesd, KOMIBIOTEPHON TEXHUKOMU C

BO3MO>KHOCTBIO IOJKIIFOUEHUS K ceTH «HTepHeT» u
obecrieyeHHas JOCTYIIOM B AJIEKTPOHHYIO HH()OPMAIIMOHHO-
o0pa3oBaTenbHYIO Cpely YHUBEpcHuTeTa, (aynuropus 431c).

I'pynnoBbie (MHIUMBUIYyaNbHBIE) KOHCYydbTammu (ayautopust 425c, 416c¢), Texymmii
KOHTpoJb (aynutopus 439c) U mpoMexyTouHas aTTecTallus MPOBOAATCS B ayAUTOPHIX B
COOTBETCTBUH € pacnucanueM (ayauropus 425¢, 416c¢).
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