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1 Hesnn u 3axa4m u3y4eHusi AMCUMILIMHBI (MOLYJIs).

1.1 Ileab ocBoeHUSs JUCUMILIHHBI.

[IpakTHKyM 110 HEOPraHMYECKOM XUMHUHU SBJISIETCS HEOTHEMJIEMOM YacTbO Kypca
«Heoprannveckass XUMHs», IeJBI0 KOTOPOTO SBISETCS (POPMHUPOBAHME W PAa3BUTHE HABHIKOB
IIPOBEACHUS XUMHUYECKOIO JKCIIEPUMEHTA, KAK OCHOBHOIO METOJA HU3YYEHHS] XUMHUYECKHX
CUCTEM, W HUHTEpIpPETallUd IIOJIyYEHHBIX pEe3yJbTaTOB Ha  OCHOBE OAa30BBIX IOHATUH U
(byHIaMEHTAIBHBIX 3aKOHOB O0IIEH 1 HEOPraHUIECKOW XHUMUU.

1.2 3aga4yu AUCUMILINHBI.

— OcBoWTh METOJBI TPOBEIACHHSI XHMHYECKOTO JSKCIIEPUMEHTa, KaK OCHOBHOTO
CpeICTBA U3YUCHUSI XUMUUYECKUX SIBIICHUN.

— CdopmupoBaTh yMEHHS W HaBBIKM 0€30MAaCHOTO OOpalieHus ¢ J1abopaTOpPHBIM
o0Opy/lOBaHWEM W XUMHUYECCKHMH MaTepHallaMU C y4eTOM WX (U3WYECKUX U XUMHUYECKUX
CBOWCTB.

— CdopmupoBaTh yYMEHHS ¥ HABBIKM IUIAHUPOBAHUS, ITOCTAHOBKH, IPOBEICHUS
XAMHUYECKOTO  DKCIIEPUMEHTAa ¥  ONHCAaHUS TOJYYCHHBIX  pEe3yJbTaToB Ha  OCHOBE
(yHIaMEHTAIBHBIX 3aKOHOB XHMHH B 3aBUCUMOCTH OT IICJIA UCCIICIOBAHMSL.

—  PacmmpuTth ¥ 3aKkpenuTh 0a30BbIE TIOHATHS XUMHH, HEOOXOTUMBIC JUTS TATBHEUIIIETO
W3YYEHHUS aHAJTUTHYECKOMN, OpPraHu4ecKo U GU3NIECKON XUMUH.

— CdopmupoBaTh YMEHHSI W HaBBIKM CAMOCTOSITEIBHOW pPAabOTHI C HMCTOYHUKAMH
HayYHO-TEXHHYECKOH WH(POPMAITUH.

— Pa3BuTh crmocoOHOCTH K TBOPUYECTBY, B TOM HYHCJIE€ K HAYYHO-HCCIIEIOBATEIBCKON
pabore, 1 BEIpabOTaTh MOTPEOHOCTH K CAMOCTOSITEILHOMY MPUOOPETCHUIO 3HAHUM.

1.3 MecTo qucuMnMHbI (MOAYJisl) B CTPYKTYpe 00pa3oBaTeibHON POrPaMMBbl.

Hucuunnuna «lIpakTUKyM MO HEOPraHUYECKOW XMMHM» OTHOCUTCS K JAUCHUIUIMHAM
0a3oBoi yactu Onoka bl. yueOGnoro miana HampaBienust 04.03.01 Xwumwusi, HanpaBJICeHHOCTH
(mpouinp) «Opranudeckass 1 OMOOpraHUYECKass XUMHUs» M JOTHUYHO CBsI3aHA C OJHOBPEMEHHO
u3ydyaeMbIMu aucuuruiniHamMu «Heopranunyeckass xumus», «BBeneHue B TEpMOJIMHAMUKYY,
«Kpucramnorpadus», «MaremaTukay, «Dusukay.

OcBoenne nuciuIuiMHbl «[IpakTHKyM MO HEOPraHUYECKON XUMHUU» HEOOXOIUMO Kak
MpeIIIeCTBYIOIEe IUCHUIUIMHAM 0a30BOM YacTh «AHaIUTHYECKas XUMHs», «Dusznyeckas
xumus», «OpraHuyeckass XUMHs», «XHUMUYECKas TEXHOJOTHS», a TaKkKe IUCIUILINH
BapUATHBHOW YacTU Y4eOHOro IJjiaHa MOArOTOBKHM OakanmaBpoB mo HampasieHuto 04.03.01
Xumusa — «XuUMHS KOOPIWHAIIMOHHBIX COEOUHEHUI», «CTpoeHue BemecTBa», «MeTosl
UCCIIEIOBAaHUSI HEOPTaHUYECKUX U KOOPAMHALIMOHHBIX COSAMHEHUI» U IPYTUX.

1.4 IlepevyeHb NMIAHMPYEMBIX Pe3y/JIbTATOB OOy4YeHHsI MO JMCUMILIMHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHNPYEMbIMH Pe3y/IbTATAMM 0CBOCHHS 00pa30BaTeIbHOI NPOrPaMMBbI.

[Ipouecc wM3ydeHWs AUCHMIUIMHBI HampaBieH Ha (OPMHUPOBAHME CIEIYIOIMIUX
kommereniuii OITK-2.

Ne HNunexc Conepxxanue B pesynbrate nzyueHus: yaueOHOU JUCIUITITUHBI
~ | KxOMIIET | KOMIIEeTeHIUHU (MK €€ o0yJaroluecs: J0JIKHbI
i CHIUHU 4acTH) 3HATh yMeTh BJIA/IETh

1 OIIK-2 | CrocobeH mpoBOauTh ¢ | (DyHIAMEHTANBH | MOJ0MPATh OCHOBHBIMU
COOJI0ACHUEM HOPM bI€ XUMHUECKHE | YCIIOBHUS AJIS METOIMKAMHU
TEXHUKH O€30MaCHOCTH | 3aKOHBI U UX MOTY4EHUS CHHTE3a U
XUMHUYECKU I HpUMEHEHHE; HEOPraHMYECKUX | UCCIIEHOBaHMS
9KCHEPUMEHT, BKIIIOYas | 3aKOHOMEPHOCTH | BEILECTB HEOPraHMYEeCcKHX
CHHTE3, aHAJIN3, POTEKaAHUS 3aJJaHHOT O BEIIECTB;
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No WNunekc Conepxxanue B pesynbrate nzyueHus: yaeOHOU JUCIMILITUHBI
(. | KOMIET | KOMNETCHUHH (mnm eé 00yyJaronmecs: JOJKHbI
" | eHnunm 4acTH) 3HATh YMeETh BJIaJIeTh
HU3YUCHHEC CTPYKTYPhbI U XUMHUYECCKUX COCTaBa, HaBBIKaMH
CBOICTB BEILIECTB HPOILIECCOB; CaMOCTOSTENIBHO | paboThI B
MaTcpuaiioB, OCHOBHBIC BBIIIOJIHATH XUMHUYECKOMN
HUCCIICAOBAaHHUEC METOJbI CHHTEC3a, | CUHTC3bI na6opaTop1/H/I,
IMpoHeCCOB C UX BBIACICHUS, HCEOPraHN4CCKUX TEXHUKOMN
Y4acTHEM OUUCTKU U BEILECTB, UX nabopaTopHBIX
HUCCIIEI0BAHUS BBIJICTICHUC, pabor;
HCOPraHN4CCKUuXx OYHCTKY U MeToaAaMu
BEIIICCTB; uneHTudukaiuo | 6e3onacHou
IpaBUJIa WHTEpIpeTHpoBa | paboThI B
TEXHUKU Th XUMHUYECKOU
Oe3omnacHoCcTH IKCIIEPUMEHTAIb | J1a0OpaToOpuH;
pu pabote ¢ HBIE TAHHBIE HaBBIKAMHU
XUMHUYECCKUMHU HUCIIOJIb30BaHUA
BCIIIECTBAMH XUMHWYECKUX
3HAHUU U
YMEHUH B
MPAaKTUYECKON
ACATCIBHOCTHU

2. CTpyKTYypa U cofep:KaHue AUCIUIIHHBI.

2.1 Pacnpenesienre TPyA0EéMKOCTH TUCUMILJIMHBI IO BUIaM PadoT.

OO6mrast Tpymo€MKOCTh JUCIMIUIMHBI cOocTaBisieT /7 3ad.ed. (252 wdacoB), ux
pacmpeiesieHre 1Mo BujaaM paboT mpeIcTaBiIeHo B TabIuIe
Bun yaeOHoM paboTh Bcero CemecTphbl
4acoB (dachn)
1 2

KonTrakTHasi pa6oTa, B TOM YHcJIe: 204.4 102,2 102,2
AyauTOpHbBIE 3aHATHS (BCEro): 204.4 102,2 102,2
3aHATHS JTEKIIMOHHOTO THIIA - - -
JlaGopaTopHbIE 3aHITHUS 204 102 102
3aHATHS CEMUHAPCKOTO TUIIA (CEMUHAPBI,
MIPAKTUYCCKHUE 3aHSATHS) ) ) )
HNHuast kKoHTaKTHas padora: 0,4 0,2 0,2
KonTtpons camoctosarensHoii padbotsl (KCP) - - -
ITpomexxyrounas arrecranus (MKP) 0,4 0,2 0,2
CamocrosiTesibHas pad0oTa, B TOM YHCJIe: 47,6 41,8 5,8
ITpopaboTka yuebHOT0 (TEOPETHUECKOT0) MaTepuaa 8 6 2
ITonroroBka k 1a00paTOpHBIM paboTaM 38 35 3
[loaroroBka K TEKyIeMy KOHTPOJIIO 1.6 0,8 0,8
KonTpoJs: = = =
IToaroToBka K 3K3aMeHy - - -
OO0mas Tpy10eMKOCTh yac. 252 144 108

B TOM 4HcJIie KoHTakTHas | 2044 1022 1022

padora

3a4. ey 7 4 3




2.2 CTpyKTYypa AMCUMILIMHBI:
Pacrnipenenenne Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH IO pa3zesiaM JAUCHUIIINHBIL.
Pa3nensl (TeMbl) TMCUUIUIMHBI, U3ydaeMble B 1 cemecTpe

KonuuectBo yacos
Bu UT
Ne HaunmenoBanue pasnenos (Tem) AymutopHas oi)aHyaI;{
Bcero pabora pa6ota
J | 113 JIP | CPC
1 2 3 4 3) 6 7
1. |OcHoBHBIE MOHSTHS U 3aKOHBI XUMHH - - 24 5)
2. |DHepreTHKa W HampaBJIeHHE XUMUYECKHUX MTPOIIECCOB - - 12 5
3. |[Xummueckas KHHETHKa - - 12 3)
4.  |MHOTrOKOMIIOHEHTHbIE CUCTEMBI; PACTBOPBI - - 24 5
5.  |OKuCINTENbHO-BOCCTAHOBUTENBHbIE PEAKIIUN - - 12 3)
Crpoenue atoMa. [leproanueckuii 3aKoH u
6. |mepmommdeckas cucrema CocTaB aTOMHOTO s/Ipa, - - 6 5
pPalMOaKTHBHOCTH
7. | Xummueckas CBs3b - - 6 6
8. |KoMIuiekcHbIE COeNMHEHNS - - 6 5,8
Hmozo 144 - - 102 41,8

[Ipumeuanue: JI — nexnuun, 13 — npaktudeckue 3anatus / cemuHapsl, JIP — maGopaTtopHsbie
3ansatusi, CPC — camocrosTensHas paboTa CTy/IeHTa

Paznensl (TeMbl) TMCIUIUIMHBI, H3y4aeMble B 2 CEMECTpe

KonnuecTBo uacos
AynutopHas Breayr

No HamnmenoBanue pasnenos (Tem) Beero paBora OopHas
pabora

J | 113 JIP CPC

1 2 3 4 5 6 7

9. |Kucnmopon. Bogopoa. [lepekuch Bomopoa - - 6 0,35
10. |Dnementsr VII A rpynisr. - - 6 0,35
11. |Dnements VI A rpynmsl. - - 6 0,35
12. |Dnements! VI A rpynmnsil. - - 12 0,35
13. |Dnements IV A rpynmnsl. - - 6 0,35
14. |Dnementsl |11 A rpynmsl. - - 6 0,35
15. |s-anementsl 11 rpymmel - - 6 0,35
16. |S-anemeHTsI | rpynmbl - - 6 0,35
17. |Dnementsl no6ounbix noarpyna I -V rpymnm. - - 6 0,35
18. |OnemenTsl no604HOM noarpymnmsl VI rpynmsl. - - 6 0,35
19. |OnemenTsl nob6ouHoit noarpymnmnsl VII rpynmsl. - - 6 0,35
20. |9nemenTsl no6ouyHoM noarpynmnsl VIII rpynmosl. - - 6 0,35
21. |OnemeHTHl NOOOYHOM NOArpyNsl | rpynmsl. - - 6 0,35
22. |9nemeHThl N060YHOM noArpynmnsl |l rpynmsl. - - 6 0,35
23. |Penko3eMenbHBIE DIIEMEHTHI - - 6 0,35
24. |KoMiekcHbIE COEqUHEHNS - - 6 0,55

Hmoezo 108 - - 102 5,8
‘Hmoeo no oucyuniune: 252 - - 204 47.6




2.3 Conepixanue pa3aesoB (TeM) THCHHUIIMHBI
2.3.1 3aHATHSA JTeKIMOHHOIO THIIA.

3aHATHUS JIGKIUOHHOTO TUIA HE TIPETyCMOTPEHBI
2.3.2 3aHATHSA CEMHHAPCKOI0 THIA.

3aHATHS CEMUHAPCKOTO THIIA HE TIPEAYCMOTPEHBI

2.3.3 JlabopaTopHblie 3aHATHSA

| cemecTp
dopma
Ne HaumenoBanue nabopatopHbIX paboT TEKYIIETO
KOHTPOJIS
1 2 3
1. |3nakomcTBO ¢ padoToii B XMMHYECKOH J1abopaTopuu. Otuer no
IMpaBuia Ge3onacHOCTH TpH paboTte B tabopaTopur. OCHOBHBIE IPHEMbI | Ja0OPaTOPHOM
paboThl B XUMUYECKOH J1abopaTopu. XUMUYECKUE MOCY/Ia, PEAKTUBHI, pabote
HarpeBarenbHble TpuOopsl. [IpoBeneHre XMMIU4ecKoro SKCepUMEHTa.
2. [MeToabl 0OYMCTKH BEIIECTB. Oruer 110
nabopaTtopHoOit
pabore
3. |OcHOoBHBbIe 3akoHbI xuMHuH. [a3oBble 3akoHbl. OrnpeaeneHue OTueT 110
MOJIAPHBIX U 9KBUBAJIEHTHBIX MACC BEIECTB. nabopaTopHou
OnpeneneHre SKBUBAJIEHTOB IPOCTHIX U CJIOKHBIX BEIIECTB. pabote
4. |OcHoBHbIe 3aKkoHbI xuMuH. [azoBble 3akoHbl. OrnpeneneHue Otuer no
MOJISIPHBIX ¥ JKBMBAJIEHTHBIX MacC BelllecTB. 1abopaToOpHOi
Omnpenenenre MOJIEKYJISIPHBIX U aTOMHBIX MacC BELIECTB. pabore,
KOHTPOJIbHAS
paborta
5. |CTpoeHue aToMa W XHMH4YecKasi cBa3b. [lepuomnmuecknii 3axon JI.U.| Koioksuym
MenpeieeBa.
6. |XumMmuveckasi TepMOAMHAMHUKA. Otuer no
Omnpenenenre SHTANBIUNA XUMUYECKUX PEAKIUH. nabopaTtopHoit
pabore,
KOJUIOKBUYM
7. |XumMuveckasi KHHETHKA. Otuer no
CKOpOCTh XMMHUYECKUX peakiuil. XMMHYeCKOe paBHOBECHE. 71a00paToOpHOM
pabore,
KOJIJIOKBUYM
8. |PacTBOpsI. COCOOBI BhIPAaKeHUsSI KOHIIEHTPAIIMH PACTBOPOB. Otuer no
PactBopsl. [IpuroroBienne pacTBOpOB Pa3IMYHBIX KOHLIEHTPALIUH. 71a00paToOpHOM
paboTe
9. |DaekTpoMTHYECKAS THCCOMUAIINSI. Otuer no
PaBHOBecHs B pacTBOpax 3J€KTPOJIUTOB. nabopaTopHOI
paboTe
10. C'eTeporennble paBHOBECHSI. Otuer no
nabopaTopHOI
paboTe




11.|Monnoe mpousBeneHue Boabl. Bomopoaublii moka3zarean. I'maposus Otuer no
coJIeid. nabopaTopHOI
pabore,
KOHTPOJIbHAS
pabota
12. |OkucanTeIbHO-BOCCTAHOBHTE/ILHBIE PEAKIIMH. Otuer no
OKHUCIUTEIHFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MIPOCTBIX U CIIOJKHBIX HaﬁOpaTopHOﬁ
BEIIECTB. pabote
13. |[DyeKkTpoXuMHUYECKHE MPOLECCHI Ortuer mo
nabopaTopHOi
pabote
14.  KoMmmjiekcHbIe cOeIUHEHHU. Oruer 110
nabopaTtopHOit
pabore
15. |Pemenue ykcnepuMeHTAIbHBIX 32124 3amura
pereHus
IKCTIEPUMEHTAITb
HOH 3a71a9u
Il cemecTp
1 2 3
16. [Kucnopoa, Bogopo, Boja, MEPEeKUCh BOAOPOIA. Oruer 110
nabopaTopHOU
pabore
17.|9nements! VII A rpynnsl. OTuer no
["anoreHs! ¥ X COEIMHEHUS nabopaToOpHOM
pabore
18. |9nementsl VI A rpynnsi. OTuer no
Cepa u ee coeMHEHUS. nabopaTopHoi
pabore
19. |9nemenTtsl V A rpynmsl. OTuer no
A30T 1 ero coelMHEHHUS. nabopaTopHOH
pabore
20.|9semenTtnl V A rpynmnsl. Otuer no
docdop, cypbMa, BUCMYT U UX COCTUHEHUS. nabopaTopHoOi
pabore
21. | 9aementsl |V A rpynnbl. Otuer no
VYraepon, KpeMHUH, 0JIOBO CBUHEL M UX COETUHEHHUS. 1ab0paToOpHO
paboTe
22.|9nementsl |11 A rpynnsl. Otuer no
bop, anroMuHum. nabopaTopHOM
paboTe
23.|9nementnl | A m Il A rpynm. Otuer no
[lenouHble U MIENIOYHO3EMETbHBIE METAILIIbI, OSPUILITHI, MarHUH. 1ab0paTOpHOM
paboTe
24. |CuHTe3bl COeMHEHUM HENepeXOaHbIX YJIEMEHTOB. Ortuer no
nabopaTopHOI
paboTe




25.|9nemenTbl no60uHbIX moarpynm 1 - V rpynm. Otuer no
TuTtan, BaHa Uil 1 UX COCTUHCHUS. nabopatopHoit
pabote
26.|JemMeHTHI MO604HO MoArpynns! VI rpynmsi. Otuer no
Xpom, MosnbO1eH, BOJIb(hpaM U MX COCAMHEHHUS. nabopaTopHoOi
pabore
27.|9nemeHnTbl M0604HO MoaArpynns! VIl rpynnsl. Otuer no
Maprasen 1 ero CoeIMHEHUSI. nabopaTopHOr
pabote
28.|2nemenThl no60ouHoi noarpynns! VIl rpynns.. Otuer no
Kerneso, kobansT, HUKENb. KOMIUIEKCHBIE COETMHEHNS JKeTle3a, KobanbTa,| J1ad0paTopHOM
HUKEJIA. pabore
29. |9nemenTbl M0604HO Moarpynns! | u |1 rpynnsi. Otuer no
Mens, cepeOpo, IMHK, KaAMUN U UX COCTUHEHUSI. nabopaTopHOU
paboTe
30. |Peako3eMenbHbIE DIIEMEHTHI Oryer no
nabopaTtopHoOit
pabore

31. |CuHTE3BI COCTUHEHUH MTePEXOHBIX AIIEMEHTOB OTueT 110

nabopaTtopHoOit
pabore
Ilnan JadopaTopHbIX padoT
no qucuuiinie «[IpakTHKYM 10 HEOPraHNYeCKOH XMMHUID)
| cemecTp
Ne Tema 3ansaTHA JInt- | Koa-Bo
n/n pa 4acoB

1. | 3HaKOMCTBO ¢ paGoToii B XHMHYECKOM J1a00paTOPHH. [1], 6
[IpaBuna ©Oe3omacHocTH TIpu padotre B saboparopuu. OcHOBHBIE | C.3
npueMbl paboThl B XMMHUYECKOW jaboparopuu. XUMHUYECKHE TOCYJa,
peakTuBbl, HarpeBaTeiabHble  Npubopsl. [lpuembl  npoBeneHUs
XUMHUYECKOT0 HKCIIEPHUMEHTA. c.8
Jlab. paboma: Xumudeckas mnocyna. PeaktuBbl. HarpeBarenbHbie
MPUOOPHI.

2. | MeToabl 0YHCTKH BEIECTB. [2], 6
Jlab. __paboma:  Ouuctka  TBEpIbIX  BELIECTB  METOJAMHU
NEPEKPUCTAIUIN3AIMA U BO3FOHKH. OUHCTKA >KMIKOCTEH METOIOM
neperoHku. OUucTKa ra3os.

Oneir 1. OuMcTka TBEpABIX BELIECTB INEPEKpUCTAUIM3ALMEN M3 | €.98
pacTBOpa (MeIHOro Kylmopoca, HUTpara Kaius, cyibdaTa Marsus,

HOUIa KaJTHs)

Omnplit 2. OuncTka 10a BO3TOHKOM. c. 102
Omnpit 3. OuncTKa BOJBI OT pACTBOPEHHBIX BEIIECTB AUCTUIUISLAEH. c. 104

3. | OcHoBHbIe 3akoHbl xumuu. [a3oBble 3akonbl. Onpenejaenue | [1], 6
MOJISIPHBIX M IKBUBAJIEHTHBIX MACC BELLECTB.

Jlab. paboma: OnpeneneHue SKBUBAJICHTOB MPOCTBIX M CIOKHBIX
BEIIECTB.




Omnplt 3. OnpeneneHye 3KBUBAJIEHTOB METAJLIOB.
OmnpiT 4. OnipenienieHue SKBUBAJICHTOB KapOOHATOB.

c.64
c. 67

OcHoBHble 3akoHbI xumuM. ['azoBble 3akoHbl. OmnpenesieHue
MOJISIPHBIX M JKBHMBAJICHTHBIX MacCC BellecTB.

Jlab. paboma: OnpeneneHue MOJICKYSIPHBIX W aTOMHBIX Macc
BEILIECTB.

Omnpit 1. OnpesneneHyrie aTOMHON Macchl METAILIOB.

OnpiT 2. OnpeneneHue MOJIEKYISIPHOM MacChl JIMOKCHAA yriepoja
(V).

KounTtpoJubHas padora: OCHOBHBbIE 3aKOHbI XUMHH

[1],

c.60
c. 62

Crpoenne aromMa u xumnueckas csasb. [lepuoguyeckuii 3aKoH.

KBantoBbie uncia. CocTaBieHHE JJIEKTPOHHBIX (OPMYNI aTOMOB U
noHoB. OnpeneneHrne BaJIGHTHOCTU U CTENEHH OKHUCIIEHUS UCXOAs U3
CTpPOEHHUSl AJIEKTPOHHOM 0005104kH aToMOB. Omnpenenenue (Gopmbl
MOJIeKyNl ¢ ucnoib3oBanueM MetonoB BC u OBOIII. 'mOpuausanus.
[Toctpoenne muarpamm MO i AByX- U MHOTOAaTOMHBIX MOJIEKYN U
MOHOB, OTIpe/ieNieHUe MOPsAKa CBSI3M U MarHUTHBIX CBOWCTB YaCTHII.

[3],
c.37-
41

XuMHYeCKasi TepMOJAMHAMHUKA.

IlepBeiii W BTOpOW 3aKOHBI TEPMOJMHAMHUKH. PacyeT TeminoBbIX
3¢ (}exTOB XMMHUECKHX peakIil ¢ HMCIOoJb30BaHMEeM 3akoHa ['ecca.
Pacuer n3menenuit saTponuu u sHeprun ['mdoca.

Jlab. paboma: OnpeneneHne YHTATBINN XUMHYECKUX PEAKITUH.

Ombir 1. OmnpeneneHue SHTAIBIUMUA  PEAKIUUA  MPUCOCIUHEHUS
KPUCTAJUTM3aIIMOHHON BOBI K O€3BOTHOM COJIH.

OmnbiT 2. OnpeneneHre SHTAIbIUN PEAKIIUU HEUTpaIu3aluu.

OmnpbiT 3. OnpeneneHue SHTANbIUN PEAKIIUN OCAXKICHUS.
KoanoxkBuym: CrpoeHne aromMma M XHMHYECKasi  CBAA3b.
Iepuonuyeckuii 3axon .. MenneneeBa

[1],
c.69

c.79

c. 81
c. 83

XuMHYeCKasi KMHEeTHKA.

CKOpOCTh XMMHYECKOW PEaKIUU U €€ 3aBUCUMOCTh OT Pa3IU4HbIX
¢dakropoB. Kartanu3 u karanuzaTopsl. XHMHUYECKOE€ paBHOBECHE U
YCIIOBHSI €T0 CMEUICHUSI.

Jlab. paboma: CKOpPOCTh XUMHUYECKHUX peakiuil. XuMUYeCcKoe
paBHOBECHE.

OmnpiT 1. BiusiHue KOHUEHTpAIMU pearupyroiuX BEeIEeCcTB Ha CKOPOCTh
XUMHUYECKON PEaKlUH.

OmnpiT 2. BniusgHue TemiepaTypbl Ha CKOPOCTh XUMUYECKON PEaKLUH.
Oneir 3. BrausHUe BENIMYMHBI TOBEPXHOCTHM CONPHUKOCHOBEHUS
pearupymromux BELIECTB Ha CKOPOCTh XUMHUYECKOM peakuuu B
reTepOreHHOM CUCTEME.

OmneiT 4. BiusHue kaTanu3aTopa Ha CKOPOCTb XUMUYECKON PEaKIUU.
OneiTr 5. BrausHUEe KOHIIEHTpAallUM BEHIECTB HAa XUMHUYECKOE
paBHOBECHE.

[1],
c.86

¢.90
c.91
c. 92
c. 93

c. 94

PactrBopsbl. Crioco0bI BbIpakeHUs1 KOHIEHTPALMH PacTBOPOB.
CrniocoObl  BBIpaKEHHsI KOHIIEHTpallUd PacTBOpoOB. PacTBopuMocTh
TBEPABIX BEIIECTB, >XKUAKOCTEN M ra3oB. KosmmraTuBHbIE CBOWMCTBa
PacTBOPOB HEDJIEKTPOIUTOB.

Jlab. paboma: PactBopsl. IlpuroToBIeHHE pPACTBOPOB pa3IMYHBIX

[1],
c.98
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KOHUEHTpALIHA.

Oneir 1. IlpurortoBnenue 5%-HOro pacrtBopa auxpomara kamusi | c¢.107
pacTBOPEHUEM CYXOTO BEIIECTBA.

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

Omneir 3. IlpurotoBnenue 0,1 H pactBopa cepHoit kucinoTsl | c. 108
pazbaBieHHEeM 00Jiee KOHIICHTPUPOBAHHOTO PacTBOpA.

OnpiT 4. OmnpeneneHre TOYHOM KOHIIGHTPAIIMM PacTBOpa KHUCIOTHI | c. 109
METOJ/IOM THTPOBAHHSL.

Omnpit 5. [IpuUroToBIIEHNE MEPECHIIICHHOTO PACTBOPA Cyab(haTa MEIu. c. 110
Oneit 6. [lpuroroBneHue MepechIIEeHHOro pacTBopa THOcyidb(ara | c. 110
HATpPHSL.

KoanokBuyMm : XumMu4eckasi TEPMOANHAMUKA U KHHETHKA.

9. | DaeKkTpoJMTHYECKAS THCCOMUAIHS. [4],
DNEKTPOIUTHl U HEANEKTPOJIuThl. CUIIbHBIE W CIa0ble DJIEKTPOIMUTHL | C.3
KonndecTBeHHBIE XapaKTEPUCTUKHU ICKTPOTUTHUSCKOM JTUCCOIHAITIH.
Cmemenne nucconpanuy ciaaboro snekrtposmrta. HowHas cuna
pacTBopa, akKTHBHAs KOHIICHTPAIMS PAcTBOPA CHJILHOTO JJICKTPOJIUTA,
cpemHuit K03 PUIMEHT aKTUBHOCTH CHIILHOTO JJIEKTPOJIUTA M HOHOB.

Jlab. paboma: INEKTPONUTHYECKAS TUCCOIAAIIHSL.

OmpiT 1. DxkcnepuMeHTadbHBIE HAOTIOACHUS AJICKTPOJIUTUUYECKON c.6
JMCCOLIMAIINU.

- DJEeKTPONPOBOJHOCTh BOAHBIX PACTBOPOB KHCJIOT, COJIEH U
ocHoBaHuH. CHUIIbHBIC U CITA0BIC AJICKTPOJIUTHI.

- HaOJI0JIeHUs ABM)KEHUS HOHOB B PAaCTBOPax 3JIEKTPOJIUTOB.

- CpaBHEHHE XMMUYECKOW AKTUBHOCTH COJISTHOM M YKCYCHOM KHUCJIOT.

OmnpiT 2. Onpenenenne N30TOHUYECKOTO KO3 PUIIMEeHTa U KaKyIIencs |  ¢. 8
CTENEeHH TUCCOLHUAIMU XJIOPUAA HATPUsI KPUOCKOIIMYECKUM METOIOM.

OmpiT 3. CMelIeHne paBHOBECHS TUCCOIUALINN CT1a00T0 3JIEKTPOJIUTA. c. 10
- BnusHue paz0aBieHHs pacTBOpa Ha CTENEHb JJIEKTPOJIUTHYECKOU
JMCCOLIMAINU.

- Bnusnue noGaBieHwe coiau  ciaboOM  KUCIOTHI Ha CTEMEHb
JMICCOLIMAIINU 3TOM KUCIOTHI.

- Bnusnue pnoOaBneHwe coiau c€1abOro OCHOBAaHUS HA CTENEHb
JIMICCOLIMAIIMU TOTO OCHOBAHUSI.

OmneiT 4. HampaBieHue OOMEHHBIX HMOHHBIX IMPOILIECCOB B pacTBopax | c. 12
AJIEKTPOJIUTOB.

- ObOpa3oBaHNe MaTOPACTBOPUMBIX BEIIECTB.

- Obpa3oBanue cnadbIX KHCIOT U OCHOBAHUH.

- Peakunu HenTpanuzauuu.

- Obpa3oBaHue JETYIUX MPOAYKTOB PEAKIIHH.

10. | I'ereporenHbie paBHOBECHSI. [4],
PaBHOBecHe MeXIy pacTBOPOM 3JIEKTPOJIUTA U OCAIKOM, YCIOBHUS €ro | c.16
cmemenus. [IpousBeeHHe  pacTBOPUMOCTH W TMPOU3BEACHUE
KOHIIEHTpalMid  (aKTUBHOCTEH). YCIIOBUSL BBIMAJIEHUS  OCAJIKOB.
CouneBoit 3¢ dexT.

Jlab. paboma: T'eTeporeHHbIE PAaBHOBECHS.
OmnpT 1. ycoBuUS BBIMAICHUS OCATKOB. c. 18
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OmpiT 2. [lonHOTA OCaXKIEHUS HOHA.

OnbiT 3. 3aBUCUMOCTH TMOCJIEIOBATEILHOCTH BBIMIAJICHUSI OCAJIKOB
MaJIOpaCTBOPUMBIX ~ BEIIECTB OT BEIUYMHBI HMX MPOU3BEICHUS
PacTBOPUMOCTH.

OmbiT 4. PacTBOpEeHHE 0CAKOB MAJOPACTBOPUMBIX JIEKTPOIUTOB MPHU
XUMUYECKUX B3aUMOICUCTBUSX.

OmneiTr 5. BiusiHue BeIWYMHBI MPOU3BEICHUS PACTBOPUMOCTH
AJIEKTPOJIUTA HA €r0 CIIOCOOHOCTh K XUMUYECKOMY B3aUMO,ICHCTBHIO.
Omnpbit 6. IlomydyeHue OJHUX MaJTOPACTBOPUMBIX COCIAUHEHHUN U3
JPYTHX.

OmneiT 7. OOpa3oBaHHe OJHUM MOHOM HECKOJIBKUX MajOpacTBOPUMBIX
COEJIMHEHU.

OmnpiT 8. CMeleHre paBHOBECUsI B HalpaBlIeHUH 00pa30BaHUs MEHEE
pacTBOPUMBIX COCIMHEHUN.

c. 21

11.

Honnoe npoussenenue Boabl. Bogopoanwblii mokaszareab. 'mapoans
coJiei.

Huccoumanua Bonel. Bogopomneii  mokaszarens.  OnpeneneHus
BOJIOPOJHOTO  TIOKA3aTelss  CpeApl  METOJaMH  BH3YaJbHOTO
kosopumeTrpupoBanuss u pH-merpun. Omnpenenenune pH pactBOpoB
CWJIBHBIX M CIa0BbIX KHCIIOT, OCHOBAHWMW, THIAPOJIU3YIOIINXCS COJCH U
OydepHBIX cucTeM. BimsiHEe IPUpOIBI coJiel, TeMITepaTyphl, KOHIICH-
Tpallud Ha CTENeHb MX THUAPOJU3a. YCJIOBHS  MPOTEKAHUSA
«HeoOpatumoro Tuaposm3ay. bydepHbie pactBOpH, pacuer pH,
OydepHast EMKOCTb.

Jlab. paboma: VioHHoe mpou3BeAcHUE BOIbl.  BomaopoaHbIi
nokasaresnb. [ uaponuns comnei.

Oneir 1. M3Mepenue BOJOPOAHOTO TMOKa3aTelsl Cpeabl pacTBopa
METO/IOM BU3YaJIbHOTO KOJIOPUMETPHPOBAHUSL.

OmnbiT 2. Onpenenenue pH pacTtBopa mpu MOMOIIM YHUBEPCAIBHOTO
WHMKATOpa

OneiTr 3. V3MepeHue BOJOPOJHOTO TIOKa3aTelsl Cpelbl pacTBopa
ANEKTPOXUMUYECKUM METOIOM.

Omnpit 4. Peakuust cpenbl B pacTBOpax pa3iNdHbIX COJIEH.

Omnpit 5. [TonHbI («<HEOOPATUMBIIT» ) THIPOIIHU3 COJICH.

OmnpiT 6. BausiHUe CUITBI KUCIOTHI U OCHOBAaHUS, 00pa3ymoOIIKUX COJb, Ha
CTENeHb €€ THIPOJIN3a.

OmnpiT 7. BniusHue TemnepaTypsl Ha CTETIEHb THAPOIU3a COJIH.

Omnpit 8. BriusiHue pa36aBieHust pacTBOpa Ha CTETIEHb THIPOJIN3a COJIH.
OmneiT 9. BrusiHue W3MeHEHHs KOHIIEHTPAIlMH BOJOPOIHBIX MOHOB Ha
TUAPOJIU3 COJIH.

Oneir  10. TlomydeHue ameraTHOTO M aMMOHUKHOTO OydepHBIX
pPacTBOPOB M UCIIBITAHKE UX Oy(epHOTo TEeHCTBUS.

Omnpit 11. Bausaue paz6asnenust Ha pH OydepHbIX pacTBOpOB

[4],
c.25

c. 30
c. 31
c. 31

c. 32
c. 32
c. 33

c. 34
c.34

12.

OKHCAUTENbHO-BOCCTAHOBHUTEIbHbIE pe€aKkuuu

Mertoasl HU3YYCHHUA MW pacuCTa OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX
IIpOLECCOB. Oxucnurenu U BocctaHoButTenr. CocTaBIcHUE ypaBHeHHf/'I
OKHCIINTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ, MMPOTCKAOIIUX B
BOJHBIX paCTBOPAX METOAOM MOHHO-MOJICKYIISIPHBIX nonypealcunﬁ.

[4],
c.37
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KosmuectBennsie XApaKTEPUCTUKHU OKHUCJIUTEIBHO -
BOCCTAaHOBUTEJBHBIX IEPEXOA0B. JIEKTPOJHBIE MOTEHIMAIBl METal-
noB. Mcnonp3oBaHue TaONMUYHBIX JAQHHBIX JJIS OLIEHKH BO3MOKHOCTHU
MIPOTEKAHUS OKHCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX peakuui B
CTaHJAPTHBIX YyCIOBMAX. YpaBHeHus HepHcra Ui mnoreHnuana
JNEKTpOJa M g peAokc-peakuuu. Bnusnue pH Ha Benuuuny
IIOTEHIMAJIOB BOJOPOJHOIO, KHUCIOPOJHOIO W JAPYTHUX 3IJIEKTPOJIOB.
VYyacTue BOJbpl B peaklMsaX B KaUeCTBE OKUCIUTENS U BOCCTAHOBUTEILS,
3aBucumocth oT pH. Cxemsl Jlatumepa.

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

Ompir 1. M3yueHue OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOWCTB

IIPOCTHIX BEIIECTB. c. 57
OmprT 2. [IposiBneHNE OKUCTUTEIBHBIX U BOCCTAHOBUTEIBHBIX CBOMCTB
2JIEMEHTOM B 3aBUCHMOCTH OT €r0 CTETIEHU OKUCIICHUSI. c. 58
- BoccTanoBuTenpbHBIE CBOMCTBA aTOMOB 3JIEMEHTOB B OTPHIIATEIIBHOMN
CTENEHU OKUCIICHUS,
- OKuCIHTENbHBIC CBOMCTBA aTOMOB JJIEMEHTOB B BBICIICH CTENEHU
OKHUCIICHUS,
- OKUCIHUTENbHBIC U BOCCTAHOBUTEIHHBIC CBOMCTBA aTOMOB JIEMEHTOB
B IMPOMEXYTOYHBIX CTEHEHSIX OKUCICHHUS.
OnbeiT 3. 3HaueHHWe Cpelbl B OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX
nporeccax. c. 60
OmpiTr 4. Peakuuu  JUCHIPONOPIMOHUPOBAHUS  (CAMOOKHUCIICHUS-
CaMOBOCCTaHOBJICHHS) c. 61
- Peaknust AucnponopurnoHUpOBaHUs CylIb(pHUTa HATPHS;
- Peaknus aucriponopunoHupoBaHus Opoma;
- Bausame pH cpeapl Ha cMelleHHe paBHOBECHS B PEAKIHIX
JUCTIPOTIOPIUOHUPOBAHHUS.
OneiT 5. BHyTpuMOJIEKYNIsSIpHBIE OKUCIUTENHbHO-BOCCTAHOBUTEIbHBIC
peaKkuu. c. 62
- Paznoxenue Hutpara meau;
- Paznoxenue nuxpomara aMMOHHS.
OnpiT 6. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIMU C Y4aCTUEM
OPraHM4YeCKUX BEIIECTB c. 63
- BoccranoBieHue auxpomMara Kaiusi CIuPTOM;
- BoccranoBnenne aMMUa4HOTO pacTBOpa HUTpara cepedpa
dbopmManpaeTuaoM;
- BoccTaHoBieHME epMaHraHaTa Kajaus HaBeJIeBOM KUCIOTOU
KonTpoabHnasn padora: PacrBopbl. DJIEKTPOJIUTHYECKASA
AUCCOLUALMS.

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

MeTaiuioB. [anpBaHMYECKH d3JeMEHT. BOIOpOAHBIN JIIEKTPOA U
BOJIOPOJHBIN HYJIb OTCUETA MOTEHUUATIOB. DIJIEKTPOJU3 PACTBOPOB U
pacIuiaBoB, MPOLIECCHI, NPOTEKAIOIIME Ha KaTOAE U aHOAE, Y4eT
BJIMSIHUSL TUIOTHOCTH TOKa Ha 3JEKTPOAHbIA moTeHuuan. Kopposus
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METaJUIOB, MEXaHU3M DJEKTPOXUMHUYECKOM KOPPO3UH, CIOCOOBI
3alUThl OT KOPPO3UH.

Jlab. paboma. DNEKTPOXUMUYECKUE TPOLIECCHI.

OmneiT 1. U3rotoBneHue rajibBaHUUYECKOTO 3JIEMEHTA U U3MEPEHHUE €Tro
S/C.

Omeir 2. HccnenoBanme 3aBucuMoctH  DJIC  TrallbBaHHMYECKOTO
3JIEMEHTA OT KOHLEHTPALUHU COJIH.

Oneir 3. OmnpeneneHue  OPOU3BENEHUS  PacTBOPUMOCTU U
TEPMOJMHAMHYECKUX  XapaKTEepUCTUK  Ipollecca  PacTBOPEHHUS
MaJIOPACTBOPUMBIX COEIUHEHHMI.

OmbiT 4. DneKTposM3 BOAHOTO pacTBopa cyib(dara HaATpus C
HEPACTBOPUMBIMHU JIEKTPOIaMHU.

Omnpit 5. [TonyueHue UHKA 3JIEKTPOIU30M.

OnpIT 6. DNIEKTPOTUTHYECKOE pahUHUPOBAHUE MEITH.

Omnpit 7. Koppo3us meTaiios

- Koppo3ust xene3a B KOHTAKTe € yIiIepoJioM;

- BrausHue mnpupoasl KOHTAaKTUPYIOIIUX METAUIOB HAa CKOPOCTh
KOPpPO3UH Kelle3a;

- ITaccmBHOCTE MeTaNna;

- AKTUBHpYIOLIEE AEHCTBUE HOHOB XJIOPA.

OmnpIT 8. 3ammmTa METaIOB OT KOPPO3UHU

- DNEeKTPOXUMUYECKOE OKCUIUPOBAHUE ATIOMUHUS;

- OkcuaupoBaHue MarHus M €ro CIUIaBOB;

- Karognas 3ammra merania;

- [IpoTexkTopHas 3amuTa MeTauia.

. 66
. 68
. 69
.70

o O o 0

14.

KoMniekcHbIe coeTuHeHu .

CriocoObl  MmoJyueHUs: KOMIUIEKCHBbIE COEIUHEHHH. YCTOWYMBOCTH
KOMIUIEKCHBIX coequHeHnd. [loBeneHne KOMIUIEKCHBIX COEIMHEHHUI B
peakuusx  3aMeUleHHs, JIMFaHAHOTO  OOMEHa,  OKHCIIUTEIbHO-
BOCCTAaHOBUTEINBHBIX MHpoueccax. [IpuMeHeHne MeroJa BaJICHTHBIX
CBS3€H, TEOPUM KPUCTAUIMYECKOTO IIOJIsl, METOJ MOJIEKYISPHBIX
opOuTaneii  JuIs  OMNHMCAaHUA  XUMHUYECKHX  CBsI3eH  MEXIy
KOMILJIEKCOOOpa3oBareieM M JIMraHAaMyd U WHTEpPIIPEeTalus CBOWCTB U
CTPYKTYPbl KOMIUIEKCHBIX COCMHEHUH.

Jlab. paboma: KoMIIJIEKCHBIC COCTMHCHHUSI.

KaTtnonHble KOMILIEKCHI:

OmneiT 1. KoMiiekcHOE OCHOBaHUE HUKES

Omnpit 2. [Tonyuenue u uccnenoBanue cynbdara rerpaammuamenu (1I)
AHUOHHBIE KOMIIJIEKCHI:

OmnsiT 3. [Tonyuenue terpanogoucmyrara (I1I) kamms.

Onpit 4. [lonyuenne ruIpOKCOKOMILIEKCOB.

BHyTpuKOMILIEKCHBIE COEAMHEHUS:

Omnpit 5. [Monmyuenue HelTpanbHBIX KoMITekcoB xemne3a(ll).
KomrmnekcHbie coelMHEHUs B peakiusix oOMeHa:

OmnbiT 6. B3aumopeiictBue rekcanuanogeppara(ll) kamus ¢ comsmu
M€l U LIUHKA.

KomniekcHble coelMHEHHsT B  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuusx:

[4],
c.79

.85
c. 86

o

. 86
c. 87

o
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Omnpit 7. BoccTaHoBiieHue cepedpa U3 ero KOMIUIEKCHOTO COEUHEHMS. | c. 88

Ompit 8. Boccranosnenue rekcanuanodeppara (I111) kamms. c. 88
OmnpiT 9. Oxucnenne rekcanuanopeppara (1) xamus. c. 89
Y CTONYMBOCTS KOMIIJIEKCHBIX HOHOB. Pa3pyllieHne KOMIUIEKCOB.

Omnpit 10. Pa3zpyiienue koMiiekca npy pa3doaBieHUN pacTBOPA. c. 90

Onpir 11. CpaBHUTENbHAs YCTOWYMBOCTb POJAHUIHOTO KoMiuiekca | c. 90
KoOaJbTa B BOJIC M B CITUPTE.

OmnbIT 12. Bnusinue BIEKTPOHHOM KoH(pHTypamm
KOMILJIEKCOOOpa3oBaTeisl Ha OKPacKy KOMILICKCA. c. 91
OnsIT 13. Paspymenue KOMILIEKCa pu OCaXICHUU
KOMILIEKCOOOpa3oBaTesl. c. 91
OmpiT 14. JIBOiiHBIE COJIU. c.92
Omprt 15. I'mapatrast uzomepus akBakomiiekcoB xpoma (I11). c. 93

15. | Pemenue 3xcnepuMeHTATbHBIX 3a/1a4. 12

Pemrenne 5SkcnepuMEHTaNbHBIX 3a/1ad  SABJIETCS  CaMOCTOSITENIBHOU
paboToil cTyneHTa, BBIMOJHAETCS IO MPEIIOKEHHOW TeMaTHKE H
3aKiIoyaeTcss B MOAOOpPE METOAMKH BBIMOJTHEHHS] SKCIIEpUMEHTA,
MOJIyYeHUU DOKCIIEPUMEHTAJIbHBIX JaHHBIX U UX o00paboTke ¢
MPEACTABICHUEM U MHTEPIPETALNEH MTOTYYEHHBIX PE3YJIbTAaTOB.

16. | BaueTHOe 3aHsITHE 6

BCEI'O: 102

[1] Kocteipuna, T.B. (KyoI'Y). O6mas xumus [Tekct] : mabopartopusrit npaktukym. [Y. 1]/ T.
B. Kocteipuna, T. II. Cropoxenko, B. A. BonsiHkua ; M-Bo oOpa3oBanmst u Hayku Poc.
®denepanun, Kybanckuii roc. yH-T. - Kpacnomap : [KybaHckuii rocyapcTBEHHBINH YHUBEPCHUTET],
2015.-113c.

[2] 3adimeB, O.C., HccrnemoBarenbCKuii MpakTHUKyM Mo oOmer xumuu. [Tekcr] : ydeOHOe
nocodue ; M.: M3a-Bo MI'Y, 1994. - 480 c.

[3] ApnamuaukoBa, E.M. COopHuk 3amauy mo HeopraHuveckoil xumuu. [Tekct] : ydeOHOe
nocobue s CTyIeHTOB BeicnX yueO. 3aBeaenuit/ E.M. Apnamuukosa, I'.H. Mazo, M.E. Tamm
/ mon pen. FO.J1. TperbsixoBa; M.: 3narensckuii ieHTp «Akanemus», 2008. - 208 c.

[4] KocTeipuna, T.B. (KyoI'Y). O6mas xumus [ Tekct] : maboparopHsiii mpaktukym. Y. 2 / T. B.
Kocteipuna, T. I1. Cropoxenko, B. A. BonbikuH ; M-Bo 006pa3zoBanus u Hayku Poc.
Oenepannn, Kybanckuii roc. yu-1. - Kpacnoaap : [Kybanckuii rocyqapcTBeHHBIN YHUBEPCUTET],
2016. - 97 c.

Ilnan 1abopaTopHbIX padoT
no aucuuivinge «I[IpakTukym mo HeopraHu4ecKoil XUMHI)

2 ceMecTp
Ne Tema 3ansaTus JInt-pa | Koan-Bo
n/n Ne 4acoB
onbITa
B [5]
1. | Kucaopoa. Bogopon. 6
Jlab. paboma: Kucnopona. Bogopon. Ilepexucs Bogopoa.
1. ITonyuenue Bogopoa (M IpoBEpPKa Ha YUCTOTY) Ne.10.2,
1.1. JleficTBuemM meTaiia Ha KUCIOTY c.81
1.2. JlelicTBHEM allOMHUHUS Ha IIEJI0Yb

14




1.3. JleiicTBuEeM MeTasuia Ha BOLY

2. BoccTaHoBiI€HUE BOJIOPOJIOM OKCHIOB METAJIJIIOB. No.10.3,
c.83

2. Ilomyuenue kuciopoaa No 12.1

2.1. PaznoxxenueM nepmMaHraHaTa Kajaus c.104

2.2. PaznoxxenueM nepoxkcuaa BOA0poIa

3. CBoiicTBa KHCIOpOaa No 12.2

3.1. l'opeHue cepsl B KUCIOPOIE c.104

3.2. T'openue yrias B KUCIOpOJie

3.3. 'openue maraus (3kene3a) B KUCIOPOie

5. CBoiicTBa mepoKCcHaa BOIOPOIa No 12.3

5.1. BzaumoieficTBHE ¢ MOIHIOM KaJTHs c.105

5.2. BzaumoericTBue ¢ Cyab(pUI0M CBUHIIA No 12.4

5.3. B3aumoelicTBUE C MEpMaHTaHATOM KaJIusi c.105

JuemenTsl VII A rpynnsl.

Jlab. paboma: T'anoTeHbl U UX COSTMHEHUSI.

1. ITony4yenue xnopa Nell.1,

1.1. BzaumopelicTBuEM IepMaHraHaTa Kajaus ¢ COJITHON KHCIOTOU c. 85

1.2. BzaumopeiictBueM okcuaa mapranma(lV) ¢ consHol KUCIoTou

1.3. BzaumopeicTBueM quxpomaTa KaJiisi C COJITHOM KUCIOTOM

1.4. B3aumoaeicTBuEM XJIOPHOM U3BECTH C COJITHOM KUCIOTOM

1.5. BzaumoelicTBreM Xjioparta Kajus ¢ COJISTHOW KHCIIOTOM

2. Ilomyuenue 6poma. c. 88

2. [lonyyenue nona

2.1. BzauMmopnelcTBMEM HOIUIA Kalds C CEPHOM KHUCIOTOM WU

MEPOKCHJIOM BOJIOPO/IaA.

2.2. B3zaumonaeicTBrEM HOIM/IA Kalus C CEPHOU KUCIOTOM U OKCUAOM

maprasnmna (1V). c. 88

3. CpoiicTBa xj0pa Nell.2,

3.1. BzaumogeiicTBue Xjiopa ¢ CypbMOit c. 89

3.2. B3aumoeiicTBue Xjtopa ¢ KpacHbIM (ochopom

3.3. BzaumogeiictBue xjopa ¢ Hojaom

3.4. B3auMmoelicTBUE XJI0pa C pacTBOpaMu OpoMHIa U MoK 1A KaIus

3.5. XiiopHas Bojaa

4. CpolicTBa OpoMa Nell.3,

4.1. Ilony4yenue u cBoiicTBa OPOMHOI BOJIBI c. 91

5. CBoiicTBa ona Nell 4,

5.1. B3aumonelcTBIE C pacTBOpaMu TaJIOT€HUI0B METAIIIOB. c. 91

5.2. BzaumozelicTBue ¢ BOJOW IIPU HarpEBaHMH.

6. 'amorennasl MeTaIIOB. Nell.5,

6.1. ManopacTBopuMBbI€ raJIOT€HUBI c. 92

6.2. OkuceHHe raloreHu-MOHOB

6.3. B3aumopeiicTBue XjopHura HaTpus, OpoMUAa Kalus M HOAUIA

KaJIMsl ¢ KOHIEHTPUPOBAHHOM CEPHOU KUCIOTOMN

6.4. BsaumopneiictBue OpoMuaa Kajius ¢ HOAUAA Kalus C

KOHIICHTPUPOBAaHHOU opTOocopHOi KHCIOTON

7. I'asmorenu el Bogopoaa Ne 11.6,

7.1. Ilony4yeHne XJ0poBOAOPOJa B3aUMOIEHCTBUEM XJI0puAa HaTpusi ¢ | . 93
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KOHIICHTPUPOBAHHOM CEPHON KUCIOTOM.
7.2. B3auMmoielicTBHE XJIOPOBOIOPOAA € BOIOH ((hoHTaH)
8. benunbHas (xJ10pHas) U3BECTh

Ne 11.8,
c. 97

JuemeHThl VI A rpynnsl.

Jlab. paboma: Cepa u ee COSTMHCHUS.

1. [Monyyenue momuduranuidi cepsl U HccleaoBaHne ux cBOUcTBI.1.
1.1.ITonyyenune poMOUYECKO cepbl.

1.2.ITonyyeHrie MOHOKIMHHOM CEpBI.

1.3. VI3meHeHue cepsl IIpU HarpeBaHUU

1.4. Tlony4yeHue miaacTUYECKOM cephl

2. CepoBosiopont

2.1. [Tony4yenue, ropeHHE CEPOBOAOPOIA

2.2. BzaumojeicTBHE CEpOBOJOpOJa C OpOMHOM, WOAHOW BOJIOM,
MOJAKHUCIIEHHBIMM PAcTBOpPAMM IIepMaHraHata Kaius W Ouxpomara
KaJIns.

2.3. BzaumoeiicTBrE cepoBOIOpOIa ¢ pacTBOpamu coteii sxeresa (11),
mapranma (I1), uHKa, Meau, KaaMus, CBHHIIA, CYPbMBI.

2.4. BzanMOJEHCTBHE CEPOBOAOPOAA C KOHIIEHTPUPOBAHHOM CEPHOM
KHCIJIOTOM.

3. Cynbhupl METAIIOB

3.1. ITony4enne u CBOMCTBA CyIb(UIa ATFOMUHHS

3.2. Ilonydenne u CBOMCTBA Cynb(duIa xKene3a

3.2. Ilonydenne u CBOMCTBA Cyb(huIa ITMHKA

3.3. Ocaxpaenue cynb(hUI0B METAJUIOB CYJIb(PUIOM aMMOHHMS

3.4. Ocaxpaenue Cyinb(UI0B METAJIIOB THOCYAb()ATOM HATpPHSL.

3.4. CpoiicTBa Cynb(hUI0B, PACTBOPUMBIX B BOJIEC

4. Okcup cepoi(1V)

4.1. Peakuuu obpasoBanus okcuaa cepbi(lV)

4.2. CoiictBa okcuaa cepsi(1V)

5. CepHast KUCOTa U €€ COJIn

5.1. OTHOIIIEHHE KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTHI K BOJIE

5.2. JleficTBuE CepHOM KUCIOTHI HA OpraHUYeCKUe BEIeCTBA

5.3. lelficTBue cepHOM KUCIOThI HA HEMETAJIbI

5.4. JleficTBue CepHOM KUCIOTHI HA METAJLIIbI

5.5. Tepmuueckas ycTOHYMBOCTD CylIb(haTOB

6. Tuocynsdar HaTpus

6.1. CoiicTBa THOCY/Ib(aTa HATPUSL

Ne 13.1.
c. 106

13.2.
. 106

o &

13.3.
. 107

o &

13.4.
. 110

o &

z

13.5.
c. 112

Nel3.6.
c.114

JaeMenThbl VI A rpynnsl.

Azor. CoenquHeHHMsI 230Ta B PAa3JIMYHBIX CTeNEHSIX OKHCJEHUs,
OKCH/IBI H KHCJIOTHI 230TAa

Jlab. paboma: A30T U €ro COeMHEHHUS.

1. AMMmuak

1.1. Peakiuu moxy4eHuss aMMHaKka U CBOMCTBA aMMHaKa

1.2. TlonyyeHre aMMuaka U pacCTBOPEHUE €ro BOJIe

2. Cosim aMMOHHS

3. Oxkcunael azota

Nel4.1.
c. 118

Nel4.2.
c. 119
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3.1. Okcup azora(l) Nel4 4.

3.2. Oxcup azota(ll): monmydyenwe B3aumopeiictBueM wmemu c¢ | c. 119

pa30aBIeHHON Aa30THOM KUCIOTOM, OKHUCICHUE KUCIIOPOJOM BO3/yXa,

JEUCTBAE HAa KOHILICHTPUPOBAHHYIO a30THYIO KHCIJIOTY, ACUCTBUE HaA

conb Mopa.

4. TlonyueHue U CBOMCTBA a30TUCTON KHUCIIOTHI Nel4.s.
c. 124

5. A30THast KUCJIOTa U €€ COJIU Ne 14.6.

5.1. [lonydenue aApIMsALIEH a30THOM KUCIIOTHI U3 HUTpATa HaTpUs c. 124

5.2. ColicTBa AbIMSIIEH a30THOM KUCIOTHI

5.3. CpoticTBa pa30aBIeHHON a30THOM KUCIOTHI

5.4 «dapckast BogKa»

5.5. TepMuueckast yCTOMYMBOCTh HUTPATOB

JuemeHThl VI A rpynnsl.

Coenunenus gocgopa, cyppbMbl, BHCMYTA.

Jlab. paboma: ®ocdop, cyppbMa, BACMYT U UX COSAMHEHUSI.

1. ®ocdop u ero cBoicTBa Ne 15.1,

1.1. I[Tony4uenne 6emoro dochopa u ero BoCIIIaMEHEHHE c. 130

1.2. T'openue 6emnoro dhochopa mox BOAOH.

2. OptodocdopHas kuciaora Ne 15.6,

2.1. [Tonydyenue optohochopHON KHUCIOTHI c. 133

2.2. CgoiictBa opTohochOopHO KUCIOTHI U €€ CoJieh

3. Oxcun cypomsr (111) Ne 16.2,
c. 137

4. Oxcun cypsMbI (V) No 16.3,
c. 137

5. Cynbdunst 1 THocoau cypbmsl (1) u (V) No 16.4,
c. 137

6. [TosmyyeHnue u cBOMCTBa BUCMYTa Ne 16.5,
c. 137

7. CoiictBa coeaunenuii Bucmyta(lll) No 16.6,
c. 138

8. [Tonmyuenwue u cBoiicTBa coequneHuii BucMyTa(V) Ne 16.6,
c. 138

JaeMenThl |V A rpynnsl.

Jlab. paboma: Yriepo, KpEMHHUH, OJIOBO CBUHEIL U UX COCTUHEHUSI.

1. Oxcun yrnepona(lV): otHomenue x mnamenu; ropeaue Maraus B | Ne 17.1

okcuze yriepoaa(lV); B3aumoieiicTBue ¢ BOJIOM. c. 141

2. Conum yroiapHOM KHCIOTBHI: peaklusi ¢ H3BECTKOBOM Boaoi; | Ne 17.2,

TUAPOKAapOOHATOM HATPUS; pa3lIoKeHHE KapOOHATOB METAaJIIIOB. c. 142

3. Oxkcun yranepona(ll): monyduenue oxcuma yriepoxaa(ll) neiictBuem | No 17.3,

KOHIIEHTPUPOBAHHON CEpPHONM KHUCIOTHI Ha MYpPaBBUHYIO KHCIOTY; | c. 142

BoccraHoBneHre okcuga Meau(ll); oTHomeHNe K M3BECTKOBOW BOJIE;

aMMHAayHOMY pacTBOpY OKcHJa cepelpa; TIOJydeHHEe OKCHAa

yraepoaa(ll) meficTBueM KOHIEHTPUPOBAHHON CEpHON KHUCIOTHI Ha

LIaBEJIEBYIO KUCIIOTY.

4. CBolicTBa KpeMHHUs: B3aUMOJEHCTBUE CO MIeroyaMu; miaaBukoBou | Ne 18.1,

KHCIIOTOM M CMECBIO IUIABUKOBOM M KOHLIEHTPUPOBAaHHOM a30THOH | c. 143

17




KHUCJIOTHI.

5. I'maposin3 coeqMHEHN KPEMHUS No 18.2,

5.1. 'uaponu3 cunukara HaTpus c. 144

5.2. [lonydeHue «HEOPraHMUECKOIo Caaa»

5.3. 'uaporens ¥ TUAPO30Ib KPEMHUEBOUW KUCIIOTHI

6. Ilomyuenme u  cBoiicTBa  oJyioBa: mojydeHue  ososa | Ne 19.1,

BOCCTAaHOBJIEHHMEM LIMHKOM; B3aMMOJIEHCTBHE OJ0Ba C KHCJIOTaMu u | c. 147

LIEJI0YAMHU.

7. CoequHeHus 0JIOBa: Ne 19.2,

7.1. T'mapoxcu onosa(ll) c. 147

7.2. Ilonydenue u cBoiicta ruapokcocranHaTa(ll) narpus

7.3. Cotictpa xiopuzaa oioa(ll)

7.4. IlonydeHne u CBOMCTBA 0i-OJIOBSHHOW KUCTIOTHI

7.5. Ilony4yeHnue u cBoiicTBa -0JOBSIHHONW KHCIOTHI

7.6. Cynbpuasl © THOCOJIU 0JIOBA

8. I[losiyueHue u CBOMCTBA CBUHIIA Ne 19.3,

8.1. ITosryueHne cBUHIIA BBITECHEHUEM [IUHKOM c. 148

8.2. CBoMicTBa CBHHIIA: B3aUMOJIEUCTBUE C KUCIOTAMHU U MICJIOYaMU

9. Okcuabl ¥ THIPOKCHIBI CBUHIIA Ne 194,

9.1. CBoiicTBa OKCHUJI0B CBHHIIA c. 149

9.2. 'mapoxcun ceunma(ll)

10. Conm cBUHIIA U €TI0 CBOMCTBA Ne 19.5,

10.1. Moann cBuHIa c. 150

10.2. OcHOBHO# KapOOHAT CBUHIIA

10.3. Cynbdua cBuHIa

KoanoxkBuym: Xumus snementoB |V — VII rpynmn riaBHbIX OATpyII 2

U UX COCIUHEHHUI (XuMHYecKas CBA3b B COCJUHEHMSIX SJIEMEHTOB

rnaBHbIX noarpynn 1V — VIl rpynm; 3akoHOMEpPHOCTH B U3MEHEHHH

KHCIIOTHO-OCHOBHBIX M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB)

Cunres3pl: CoeTuHEeHN HEMETAJIOB 10

OaemenTsl |11 A rpynnel. Peako3emesibHbIe 3JIeMeHTBI. 6

Jlab. paboma: bop, amoMuHu. Peako3eMenbHbIe 3JIEMEHTHI.

1. [loyuenue u cBOMCTBAa OOPHON KUCIOTHI Ne 20.2,

1.1. [Tonydyenue 6O0pHOI KUCTOTHI U3 OYPHI c. 155

1.2. CBoticTBa OOPHON KHCIIOTHI

2. OkparieHHble Tepibl Oypbl Ne 20.3,
c. 156

3. CsoiicTBa AJIFOMUHUSA JIeicTBHE Ha amomuHuM | Ne 23.1,

KOHILIEHTPUPOBAHHBIX M  pa30aBIEHHBIX pPACTBOPOB KUCIOT H | c. 166

OCHOBAaHMM.

4. Ilony4yeHne 1 CBOMCTBA TMIPOKCHUIA ATFOMUHUS: B3auMoaencTeue ¢ | Ne 23.2,

KHCIIOTaMH, IIeJI0YaMH, paCTBOPOM aMMHAKa. c. 167

5. Conu aNtOMUHHUS: TUJIPOIIU3 COJIEH alFOMUHUSL. Ne 23.3,
c. 167

6. Penko3eMenbHEIE DJIEMEHTEI.

6.1. Coenunenus nantana (I11) u uepus (111): monyuenue ruapoxcuaa
JIaHTaHa; moJiydyeHue u cBoiicTBa ruapokcuna uepus (l11); cBoiicta
coneit iepus (111).
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6.2. Coenunenus uepus (1V): nonyuenune runpoxcuna uepus (1V);
noiaydyeHue u cBoiictBa cozneil uepus (1V); mnepoxcocoeanHeHHs
Lepusl.

10. | DaemenTni | A Il A rpynm.
Jlab. paboma: lllenounesle #  IIEIOYHO3EMENIBHBIE METAJLIbI,
OepUIUIHil, MarHHid.
1. B3auMoieiicTBUE MIEIOYHBIX METAIOB C BOJOM Ne 21.1,
c. 156
2. T'mapokcuapl MIENOYHBIX METAUIOB: ToJydeHue 1o peakuuu | Ne 21.3,
0e3BOIHOTO KapOoHAaTa HATPHSI C TAICHOW U3BECTHIO. c. 158
3. Coau 1IET0YHBIX JJIEMEHTOB Ne 21.4,
3.1. Ilonydenue u cBoiicTBa kKapOOHAaTa HATPUs c. 159
3.2. ManopacTBOpUMBIE COJIH JIUTUS U KaJIUS
4. CpoiicTBa MarHus : TOpEHHWE MarHus, B3auMoJieicTBHE ¢ BojoM ¢ | Ne 22,1,
MPUCYTCTBUU XJIOPUAA aMMOHHUSL. C. 162
5. IlosydeHue u CBOMCTBA THIPOKCHIA MarHus No 22.2,
c. 162
6. Conmu Maraus Ne 22.3,
6.1. Kap6onatsl Mmaraus c. 162
6.2. Maruuitammonuiiocdar
7. Conu KaJbI|sl, CTPOHITUS, Oapust Ne 22.4,
c. 163
11. | DaemenThI MO60UHBIX moarpynm 11 -V rpynm.
Jlab. paboma: TutaH, BaHAAWI U UX COCTUHCHHUS.
1. CBoiicTBa THTaHA : B3aUMOJEUCTBUE C KUCIOTAMU. Ne 24.1,
c. 170
2. Coenunenus tutana(lV) No 24.2,
2.1. TutaHoBast KUCIOTa c. 170
2.2. IlepokcuiHbIE COCTUHEHUS Ne 24.3,
3. Coemunenus turaHa(lll) c. 171
3.1. I[Tony4yenue pactBopa cyiabbara turana(lll)
3.2. CsoiictBa coemunenuii THta”a(lll): B3aumopeicTBue ¢
MepMaHraHaTOM Kalusi, TUIPOKCUIOM HATpHUs, KHUCIOPOJIOM BO3AyXa.
4. CBoiicTBa BaHa U Ne 25.2,
4.1. [lony4yeHue U CBOMCTBA OKCUJIA BAHAIUA c. 172
4.2. IlonuBaHaaTel ¥ BaHAAUCBAS KUCIIOTA
4.3. Conu BaHaOgUEBOU KUCIOTHI
4.4. IlepokcuaHbIe COCTUHEHUS BaHAIUS
5. CoeauHeHUs BaHaAMs B HUBIIMX CTEHEHIX OKHUcIeHMS: | Ne 25.3,
MOCJIeIOBAaTeTbHOE B3aMMOJCHCTBUE BaHaJaTa HATpUS C IMHKOM, | c. 173
conbto xeneza(ll), momuaom kanus, cynb(UTOM HATPHs; MOTydEeHHUE
TUAPOKCUIOB COCTUHEHWI BaHAIWs M HCCIENOBAHUE HMX CBOMCTB;
OTHOIIICHHE K NTEPMAHTaHATY KaJIHs; OKHCICHUE Ha BO3IyXeE.
12. | DnemenThl MOGOUHOM MOArpyNNBI VI rpynmsi.
Jlab. paboma: Xpom, MOHUOICH, BOIb(PPaM U UX COCTUHEHHUS.
1. Coenunenus xpoma(ll) Ne 26.2,
1.1. Tomydyenue xmopuma xpoma(ll): B3ammoneiictBue nmuka c | c. 175

xaopugom xpoma(lll).
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1.1. CaoiictBa xyopunga xpoma(ll): B3aumopeiictBue c aneraTom
HATpUsl; TUAPOKCHIOM HATPHsl; KUCIOPOIOM BO3AyXa.

2. Coenunenus xpoma(lll) Ne 26.3,

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

2.2. lonyuenue u cBorictBa ruapokcuaa xpoma(lll)

2.3. CaoiictBa coneii xpoma(lll)

3. Coenunenus xpoma(Vl) Ne 26.4,

3.1. CoiicTBa cosiell XpOMOBBIX KHCIIOT c. 177

3.2. Ilonyyenue u cBoiictBa okcuaa xpoma(VI)

3.3 IlepokcuaHble COEIUHEHMS XpOMa.

4. Monu6xeH, Boasdpam Ne 26.5,

4.1. Monu6eHOBbIN U BOJIb(PAMOBBIN aHTUAPUIBI c. 178

4.2. MonnbaeHoBbIE U BOJIb(PAMOBBIE KUCIOTHI

4.3. Tuoconu u cynbduasl MoaubaeHa U Boslb(ppama

4.4. Boccranosnenue coequaenuii monmonena(V1) u somsppama(VI)

4.5. IlepokcuaHble coequHEHHsI MOIMOEHA U BoJib(ppama

13. | DaemeHTHI MOGOUHOI Moarpynnsl VI rpynnel.

Jlab. paboma: MapraHeln 1 €ro COeMHEHUSI.

1. Coequnenus mapranma(ll). Ne 27.2,

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

pacTBOpaMu KHCIIOT | IeJoueld, OpOMHOM BOIOM.

1.2. Conu mapranma(ll).

2. Coenunennst mapraama(lll) Ne 27.3,
c. 187

3. Coemunenust mapranna(lV): momydenue u B3aumojeicTBue ¢ | Ne 27.4,

KOHIUEHTPUPOBAHHOM  COJITHOM  KHCJIOTOM, KOHIUEHTpPUpOBaHHOU | c. 187

LIEeJIOYbI0,  IOJKUCIEHHBIM  PAacTBOPOM  IIEPEKHCH  BOJOPOJa,

LIABEJIEBOM KUCIOTOM.

4. Coenunenns mapranma(V) No 27.5,
c. 187

5. Coenunenust mapranna(VI): momydenue u cBoiictBa Manranata | Ne 27.6,

KaJIus. c. 187

6. ColicTBa epMaHraHaTa Kajus: pa3jiokeHue, OKHUCICHHUE TIII0K03bl, | Ne 27.7,

cynbura HaTpus, HOAMIA Kanus, CyiabpuTa HaTpus, cyiabdara | c. 187

xenesa ().

14. | DnemenTtnl No60ouHOi moarpynmnsl VIl rpynmns.

Jlab. paboma: YKenezo, k006anbT, HUKEIb. KOMIUIEKCHBIE COCAMHEHUS

xKenesa, KoOanbTa, HUKEIs.

1. CaoiicTBa »ejne3a, KoOalbTa W HHUKeId: B3aumMmonaercTBue ¢ | Ne 28.1,

KOHIICHTPUPOBAHHBIMU M pa30aBlIE€HHBIMM pacTBOpaMH KHCIOT M | ¢. 190

11es04eil Ha X0JIOy ¥ PU HarpeBaHHH.

2. 'uppoxcuel xenesa, KodaabTa U HUKEIs Ne 28.2,

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

2.2. Tunpokeun xenesa(lll)
2.3. T'unpokeua kobanbTa(ll)
2.4. Tunpokcun koo6anbta(lll)
2.5. Tunpoxeun vukens(11)
2.6. T'unpoxcua vukens(111)
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3. Conu xeinesa

Ne 28.3,

3.1. CgoiictBa couneii xemne3a(ll) c. 192
3.2. CoiictBa coueit xene3a(lll).
3.3. Ilonyyenue u cBoiictBa pactBopa deppara (1V)
3.4. Tlonyyenue u cBoiicta peppatos (VI)
4. CoeguHeHus KoOaJIbTa Ne 28.4,
4.1. CsoiictBa comeéi  koOampra(ll):  B3ammopeiictBue ¢ | c. 194
CEPOBOJIOPOJIOM, CYIIbGUIOM HATPHSL.
4.2. Oxcuzgel KkobanpTa: IOJyY€HHUE U B3aUMOJICUCTBHE C
pa30aBICHHBIMU ¥ KOHIICHTPHPOBAHHBIMU PACTBOPAMU KHUCJIIOT.
5. Coenunenus anukens(l1) Ne 28.5,
5.1. CsoiictBa coseii nukens(l1) c. 194
5.2. Okeun vukens(l11)
6. KoMIntekcHBIE COSIUHEHUS JKele3a, KoOallbTa M HUKEIIS Ne 28.6,
6.1. AMMuakaTsl KoOaabTa U HUKEIS c. 195
6.2. I'excanutpuroxobansrar(ll) xamus
15. | DnemenTnl Mo6ouHoI moarpynns! | u Il rpynnel. 6
Jlab. paboma: Menp, cepedpo, TMHK, KAJIMUN 1 UX COCTUHECHHSL.
1. Ilony4yenue u cBOMCTBA MEAN Ne 29.1,
c. 201
2. Coenunenne meau(l) Ne 29.2,
2.1. IMonyuenwue u coiicTBa okcuaa meau(l) c. 201
2.2. [lonyuenwue u cBoiicTBa ramoreHu10B Meau(l)
3. Coemunenus meau(ll) Ne 29.3,
3.1. [Tony4yenue u cBoiicTBa okcuaa u ruapokcuaa meau(ll) c. 202
3.2. Coiicta coueit meau(ll)
4. IlomyueHnue u cBOKCTBa cepedpa No 29.4,
c. 203
5. Coenunenus cepedbpa No 29.5,
5.1. Oxcunsl cepebpa c. 203
5.2. 'anorenu bl cepedpa
6. CepebOpenue Ne 29.6,
c. 204
1. CoequHeHUs HIUHKA U KaIMUS Ne 30.1,
1.1. Oxcuapl MUHKA U KaIMUI c. 207
1.2. 'uapoKcuIbl IMHKA U KaAMUS
1.3. Cynbduabl HUHKA U KaAMHUS
16. | KosunokBuym: Xumus  mertauioB. CTpoeHne U CBOiicTBa 2
KOMIIJIEKCHBIX COSMHEHU d-2TIEMEHTOB.
17. | Cunresnr: CoequHeHNS METAJJIOB. 10
BCEI'O 102

[5] TpakTrkyM 1O HEOPraHUYECKON XUMHUHU: Y4ed. mocoOue IjIst CTY/. BBICII. yueO. 3aBeeHuit/
B.A. Anemun, K.M. Jlynaesa, A.U. XKupos u ap.; Ilox pea. FO./1. TperpsaxkoBa — M.:
Uznarenscknii et «Axagemusy», 2004. — 384 c.

2.3.4 IlpumepHasi TEeMATHKA KYPCOBBIX padoT (IPOEKTOB)
KypcoBsie paboThl — HE PeayCMOTPEHBI
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2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceyeHusl AJIsl CAaMOCTOATEIbHOH pPadoThl
00y4yaIuxcs Mo JTUCHHUILINHE (MOIYJII0)

No

Bung CPC

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

1

2

3

1

[IpopaboTka yueGHOTO
(TEOpeTUYECKOTO)
Marepuaia

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

2. T'punByn, H. Xwumumsa osnaemeHTOB: B 2 T. (KOMIUIEKT)
[DnexTponnsiii pecype] : copas. / H. I'punByn, OpHmo A.. —
OnekTpoH. naH. — MockBa : W3parensctBo "JlaGoparopus
3Hanuit", 2017. — 1348 c¢. — Pexum goctyna:
https://e.lanbook.com/book/94157

3. Heopranmueckass xumusi: B 3-x Tomax/ Ilom pen. FO.JL.
TperbsikoBa: T1: ®U3NKO-XUMUYECKHE OCHOBBI HEOPTaHUYECKON
XUMHH: YUeOHHK JUIsl CTyA. BhIciL.y4ye0. 3aBeaenuil/ MLE. Tamm,
0. /1. Tpetpsakos; - M: NU3natensckuil neHTp «Axanemus», 2004.
—240c.

3. Heopranmveckas xumusi: B 3-x Tomax/ Ilom pem. FO.JL.
TperbsikoBa: T2: Xumusi HemepexoJHBIX IIIEMEHTOB: YUYeOHUK
st cTyn.  BbeicunydeO. 3aBeaenmit/  A.A.  Jlposmos,B.II.
3nomanos, [.H. Ma3zo, ®.M. CnupunoHos; - M: HU3narenbckuiil
neHTp «Akaaemus», 2004. — 368c¢.

4. Heopranmyeckas xumusa: B 3-x tomax/ Ilom pen. FO..
TperbsikoBa: T2: Xwumust mnepexomHbix dnemMeHToB KhH.1:
VYueOHuk a1 cTya. Bbicil.y4ued. 3aBeaenuit/ A.A. JIpo3mos,B.I1.
3nomanos, I'.H. Ma3o, ®.M. Cnupunonos; - M: HU3narenbckuii
neHTp «Akagemus», 2007. — 352c¢.

5. Heopranmveckas xumusi: B 3-x tomax/ Ilom pen. FO.JL.
TperbsikoBa: T2: Xwumusi mnepexoaHbIXx dnemMeHToB KH.2:
Y4eOHuK a1 cTya. Bbicin.y4ueb. 3aBeaenuii/ A.A. JIpo3mos,B.I1.
3nomanos, [.H. Ma3o, ®.M. Cnupunonos; - M: HU3narenbckuiil
neHTp «Akagemus», 2007. — 400 c.

6. Meroauueckrue peKOMEHJAIMK K OpraHu3allii ayIuTOPHON U
BHEAYIUTOPHON  (caMOCTOATENbHONH)  pabOTBI  CTYACHTOB:
metonnyeckue ykazanus / coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky6anckuii
roc. yH-T, 2018. 89 c.

IToaroroska k
nabopaTOpHBIM paboTam

[1] Kocteipuna, T.B. (KyoI'Y). Oo6mas xumus [Tekct]
nabopatopublii npaktuky™m. [Y. 1] / T. B. Kocreipuna, T. IL
Cropoxenko, B. A. BonbsiHkuH ; M-Bo 00pa3oBaHHs U HayKd
Poc. ®enepamun, KybGanckuit roc. yH-T. - KpacHonap
[Kybanckuii rocynapctBeHHblit yauBepcurer], 2015. - 113 c.

[2] Baiiues, O.C., MccnenoBaTenbCkuii MPaKTUKyM IO OOMIei
xumud. [Tekct] : yuebHoe mocobue ; M.: U3a-Bo MI'Y, 1994. -
480 c.

[3] ApnamnukoBa, E.M. COopHuK 3amady MO HEOPraHUYECKOM
xumuu. [Teker] : ydyeGHOe mocobue Ui CTYIEHTOB BBICHIMX
yue0. 3aBenenuii/ E.W. Apnamnnkosa, [.H. Ma3o, M.E. Tamm /
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https://e.lanbook.com/book/50684
https://e.lanbook.com/book/94157

nog pen. FO.J. TperbsixoBa; M.: UWznarenbckuil 1ueHTp
«Axkamemus», 2008. - 208 c.

[4] Kocteipuna, T.B. (KyoI'Y). Obmas xumust [ TekcT] :
naboparopubrit npaktukym. Y. 2 / T. B. Kocteipuna, T. 1L
Cropoxenko, B. A. BosisiHkuH ; M-Bo 00pa3oBaHus U HAyKH
Poc. ®enepanuu, Kybanckuii roc. yH-T. - KpacHomap :
[Ky6anckuii rocynapcTBeHHbli yHuBepeutet], 2016. - 97 c.

[5] [MpakTrkyM 10 HEOpraHUYECKOM XuMHK: Yued. mocoOue s
cTya. Beicul. yued. 3aBeaenunit/ B.A. Anemmn, K.M. Jlynaesa,
A.UN. Kupos u ap.; [lox pexn. 10.J1. TperbsikoBa — M.:
W3narenbckuii neHt «Akagemus», 2004. — 384 c.

6. IlpakTuky™m 1o oO11eii U Heopranndeckoil xumun [Tekcr] :
yaeOHoe rocoOue /it CTyAeHTOB By30B / AnnkOepona JI. 1O. u
ap. - M. : BJIAIOC, 2004. - 319 c. : wi. - (Ilpaktuxym ams
BY30B). - bubmmorp.: ¢. 311. - ISBN 569101143X

7. MeTtomaeckne peKOMEHIAIMK K OPTaHU3aIlH Ay JTUTOPHOH 1
BHEAYJIUTOPHOM (CaMOCTOSTENIbHOI) pabOThI CTYAEHTOB:
Metoaudeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacuonap: Kybanckuii
roc. yH-T, 2018. 89 c.

8. Meronyeckne peKOMEHIAIK K OPTaHU3alluy ayTUTOPHON H
BHEAYJAUTOPHOH (CAaMOCTOSATEIHLHOM) pabOThI CTY/ICHTOB:
Meroanieckue ykazanus / coct. T.I1. Ctopoxenko, T.b.
[Tounnok, A.B. becmanos, H.B. Jlo3a. — Kpacnonap: Kybauckuit
roc. yH-T, 2018. 89 c.

[ToaroToBka Kk TeKymemy
KOHTPOJTIO

1. AxmeroB, H.C. OOmas wu HeopraHudeckas XuMUs
[OnexTponnblii pecypc] : yue6. — DnektpoH. maH. — CaHKT-
[Terepoypr : Jlawp, 2014. — 752 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/50684

2. I'punByn, H. Xwmus osmemMeHTOB: B 2 T. (KOMIUIEKT)
[OnexTponnsiii pecype] : cupas. / H. I'punByn, OpHmo A.. —
OnektpoH. gaH. — MockBa : M3parenbctBo '"JlaGoparopust
3nanuit", 2017. — 1348 «c¢. — Pexum jgocrymna:
https://e.lanbook.com/book/94157

3. Heopranmveckas xumus: B 3-x tomax/ Ilom pen. FO.JL.
TpetrbsikoBa: T1: ®U3UKO-XUMHUYECKHE OCHOBBI HEOPTraHUYECKOM
XUMHH: YUeOHHK Ui CTyA. Beicil.y4e0. 3aBeaenuit/ M.E. Tamwm,
0. /1. TpetpsakoB; - M: N3natenbckuil HeHTp «Akanemus», 2004.
—240c.

3. Heopranuueckass xumus: B 3-x Ttomax/ Ilom pen. HO.L.
TpetbsikoBa: T2: Xumusi HenepexoJHBIX JIEMEHTOB: YUyeOHUK
Uis  CTyd. BblcuLydeO. 3aBegenuii/ A.A. Jpo3nos,B.IL
3nomanos, [.H. Mazo, ®.M. Cnupunonos; - M: U3natenbckuii
HeHTp «Akanemus», 2004. — 368c.

4. Heopranuueckas xumus: B 3-x Tomax/ Iloxg pen. FO./.
TperbsikoBa: T2: Xumusi mnepexoiHbix sneMeHToB Kh.l:
Y4eOHuk 11 CTyH. BbICHLYueO. 3aBeaenuii/ A.A. [Iposzmos,B.IL
3nomanos, I'.H. Ma3zo, ®.M. Cnupugonos; - M: U3narenbckuit
HeHTp «Akanemus», 2007. — 352c.

5. Heopranuueckas xumus: B 3-x tomax/ Ilom pen. HO.L.
TperbsikoBa: T2: Xwumus nepexofHbix sneMeHToB Kn.2:
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https://e.lanbook.com/book/50684
https://e.lanbook.com/book/94157

Y4eOHuk i CTy/. BbICHLY4eO. 3aBeaenuii/ A.A. JIpo3mos,B.IL
3nomanos, I.H. Ma3zo, ®.M. Cnupunonos; - M: U3znarenbckuit
HeHTp «Akamemus», 2007. — 400 c.

6. COOpHUK 3a/1a4 10 HEOPraHWYECKOW XMMHH: yueld. mocobue
UIs cTya. Beicmn ydeO.3aBenenwit / E.M. ApmamaukoBa, [.H.
Mazo, M.E. Tamm; mox pea. [O.JI. TperbskoBa. — M.:
Wznarensckuii neHTp «Axagemus», 2008. — 208 c.

7. 3aiiueB O.C. 3amauym, ynmpakHEHHSI W BOIPOCHI MO XUMHH:
VYueb. nocobue nms By30B. — M., Xumusi, 1996. — 432 c.

8. Csupugos B.B., IlonkoBuu I'.A., BacunweBa I'.M. 3anmaun,
BOIIPOCH M YIPAKHEHHS MO OOIIeH M HEOPraHMYECKOW XUMHH.
/MuHCck «YHuBepcurerckoe», 1991. — 350 c.

9. Meroanveckne peKOMEHIAIIMH K OPTaHU3alluH ayTUTOPHON H
BHEAYJIUTOPHOM (CaMOCTOSITENIbHOI) pabOThI CTYJAEHTOB:
metonndeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becniasios, H.B. Jlo3a. — Kpacuogap: Kybanckuii
roc. yH-T, 2018. 89 c.

Y4eOHO-METOIUYECKHE MaTepuaibl I CaMOCTOATEIHLHON paboThl OOydaromIMXcs W3
9KCIia MHBAIHJIOB U JIUI] C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 310poBbst (OB3) mpemocTaBisroTcs
B (popmax, alanTUPOBAHHBIX K OTPAHHYEHUSIM MX 370OPOBBS M BOCIIPUATHS HH(DOPMAIIAH:

JIJIst AT ¢ HApYIICHUSIME 3PCHUS

— B IIeYaTHOM (popMe yBEIIMUECHHBIM HIPUPTOM,

— B JopMe DIIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 JTUT] ¢ HApYIISHUSIMH CITyXa!

— B IIeUaTHOU opme,

— B JopMe DIIEKTPOHHOTO JIOKYMEHTA.

J171s1 T ¢ HapyIIEHUSIMHA OTIOPHO-IBUTATEIBHOTO ammapara:

— B IIeUaTHOU opme,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBI TIepeueHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI'CHTA
00yJaronuxcs.

3. O0pa3oBare/ibHbIE TEXHOJIOTHH.

B cootBerctBun ¢ tpedoBanusimu GI'OC BO no HampaBieHHIO « XUMUS» pealu3aius
KOMIIETEHTHOCTHOTO MOJX0/1a MPEAyCMaTPUBAET IIMPOKOE HCIIOIH30BAHUE B YUEOHOM IpoIiiecce
aKTUBHBIX U MHTEPAKTUBHBIX (popM mpoBeneHus 3aHsATui. VHTepakTHBHOE 0OyueHue - MyTh K
YIPaBJICHUIO CUCTEMBI CAMOCTOSITENILHOM PabOThI CTYAEHTOB.

TexHoIOTHSI UHTEPAKTUBHOTO OOYYEHHSI 3aKIIFOUAETCS B TOM, YTO HA MPOTSHKEHUH BCETO
y4eOHOTO0 BPEMEHH MPOUCXOIUT OOMEH MHEHHSIMH, BBICTYIIHUBAIOTCS U OOCYKIAIOTCS pa3HbIE
TOYKH 3PEHHS] CTYIEHTOB. VIHTEpaKkTUBHBIE METOABI - 3TO CHOCOOBI IIeNEHANPABIEHHOTO
YCUJIEHHOTO B3aUMOJEHCTBHUS NPENOAABATENM M CTYJECHTOB IO CO3JAHUI0 OINTHUMAaJIbHBIX
yCIOBUH mpoliecca 00yueHusl.

Opranuzanust HW3y4eHUs maTepuana Kypca OCYHIECTBISIETCS Ha OCHOBE CHUCTEMHO-
NESITeNFHOCTHOTO TMOAXO0Ja Y PEKOMEHJAlMK TMO3TAHOTO (HOPMUPOBAHMS YMCTBEHHBIX
JNEUCTBUIM U MPAKTHUYECKUX HABBIKOB PaboOThl. [Ipr 0CBOGHWHU AMCIMILTUHBI MCIIOJB3YIOTCS Kak
TPaJUIIMOHHBIE, TAK ¥ HOBBIE MEJAaroruuecKue TeXHOJOTUU. JlabopaTopHbIe 3aHATUS SBISIOTCS
TPaIUIIMOHHBIMU TIpH OOy4eHHMH B BY3aX M CHOCOOCTBYIOT (DOPMHUPOBAHUIO Y CTYJICHTOB
HABBIKOB MPAKTUYECKON pabOThl C XMMHYECKHMHU BEIIeCTBaMH, 0a30BbIX 3HAHUI, OCHOBHBIX
MBICIIUTENbHBIX ~ OMEpaluii, pa3BUTUIO JIOTHKH. JlabopaTopHble 3aHATUS  SBISIOTCS
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CaMOCTOSITEJIbHBIMA M HMMEIOT TpoOJIeMHO-TIOMCKOBBIM xapakTep. Jlaboparopnas paboTa,
BBITMIOJIHAEMAs! CTYIACHTOM, SIBJISETCS NpPOOJIEMHON CHUTyaliel M ee pelIeHHue MO3BOJISeT
peann3oBaTh TBOPUYECKYIO NESATEIBHOCTh, PAa3BUTh KOMMYHHKATHBHYIO CIHOCOOHOCTH Ka)KJIOTO
CTY/IEHTa, HAYYUTh €r0 apryMEHTHUPOBAHHO BBIPAXKATh CBOM MBICIH B MPHUCYTCTBHH JPYTHX,
pa3BUBaTh HABBIKM SKCIEPUMEHTANBHON paboThl. JlabopaTOpHBI NPAaKTUKyM - HMCTOYHHK
npuoOpeTaeMbIX CTYACHTOM 3HAHWIA, HABBIKOB, YMEHHUH; CpPEICTBO IPOBEPKH HCTHHHOCTH
BBIJIBUTAEMBIX TUIIOTE3, PEIICHHUS YU€OHBIX U HCCIIEI0BATEIBCKUX MPOOIEM.

s moBbimeHuss 3(G(EKTUBHOCTH y4eOHOTO TIpoIlecca HCIOIb3YIOTCS —CIEAYIONUE
o0Opa3oBaTesbHbIe TEXHOJIOTHH: HH(OPMAIIMOHHO-PA3BUBAOIINE TEXHOJIOTUH, HAIIPABIICHHbIC Ha
dbopMupoBaHHE CHCTEMbl 3HAHWIA, 3allOMHHaHWE © CBOOOJHOE OINEPHPOBAHUE HMHU.
Hcnonp3yercss MeTox TpOOIEMHOTO W3JIOKEHHS MarepHaja, CaMOCTOSTEIIFHOE M3ydeHHe
JUTEpaTyphl, NMPUMEHEHHE HOBBIX HWH(POPMANMOHHBIX TEXHOJOTHHA IS CaMOCTOSITELHOTO
MIOTIOJTHEHUSI 3HAHWK BKJIIOYAsh WCIOJIBb30BaHUE TEXHUYECKUX W DIIEKTPOHHBIX CPEJCTB
nHpOpMAIINHY; NIEITETHLHOCTHBIE MPAaKTUKO-OPHEHTHPOBAHHBIE TEXHOJOTHH, HAIpPaBICHHBIC Ha
dbopmMupoBaHHE CHCTEMBI TPO(PECCHOHATBHBIX MPAKTHUYECKHUX YMEHHH TpPH TPOBEACHUHU
AKCTIEPUMEHTAIBHBIX HCCIIEIOBAHNHN, 00ECTIEYMBAIOINX BO3MOKHOCTh KAU€CTBEHHO BBHITIOHATH
po(heCCHOHATFHYIO IEATENIHOCTD; Pa3BUBAOIINE MTPOOJIEMHO-OPHEHTHPOBAHHBIE TEXHOJIOTHH,
HampaBJCHHbIE Ha (OPMHUPOBAHWE W PA3BUTHE MPOOJIEMHOTO MBIIIJICHNS, MBICIUTEIHHON
aKTUBHOCTH, CIIOCOOHOCTH BHJIETh U (GOPMYyIUPOBATh MpOOJIEeMbl, BBIOMpATh CIOCOOBI U
CpeAcTBa UISI WX PEIICHHs; TEXHOJOTHH JMYHOCTHO-OPUEHTHPOBAHHOTO  OOYyYeHHs,
MO3BOJISIONINE CO3/IaBaTh WHAWBUAYAJbHBIE 00pa3oBaTebHBIE TEXHOJIOTHH, 00ECTICUYHBAIOIINE
yUYeT paziIMYHBIX CHOCOOHOCTEH 00yJaromuX, Co3AaHue HEOOXOMUMBIX YCIOBUH ST Pa3BUTHS
UX UHAUBUIYAIBHBIX 0COOEHHOCTEH.

JUi MHBAaNMIOB M JIMI[ C OTPAHUYEHHBIMH BO3MO>KHOCTSMHU 3J0POBbSI MOTYT OBIThH
HCIOJIb30BaHBI o0Opa3oBaTellbHbIE TEXHOJIOTUH, HO3BOJISIOINE HOJIHOCTBIO
WHAWBUIYAIN3UPOBATh COJEP>KAHUE, METOJbl U TEMIIbl y4eOHOHM JesITeIbHOCTH, BHOCUTh
BOBpPEMsI HEOOXOIUMBIE KOPPEKTHUBBI, KaK B JESITEIbHOCTb CTYACHTa-UHBAINAA, TaKk U B
NeATeNbHOCTb IIPEIoiaBaTels.

Bun 3anstus Hcnonp3yemMble HHTEPaKTUBHBIC TexHOJOrHH | KonmnyecTBo
4acoB
JlaGopaTopHbie pabOTHI becenbl, pa3bop cuTyanuii, Tpe3eHTALUS 204
pa3paboToK, KOH(MEPEHITUU
Uroro 204

4. OueHOYHBbIE CPEACTBA A/l TEKYLIero KOHTPOJISl YCIIeBaeMOCTH U IIPOMEKYTOYHOM
aTTecTalHu.

B coorBerctBuun c IlonoxxeHuem o NMpPOBENEHUU TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U
POMEXYTOUHOM arrecTanuu oOyuarommxcst Kyol'Y u ero ¢uimanos, Tekyuuii KOHTpOJIb
YCIIEBAEMOCTH CTYACHTOB IPOBOJIUTCS B LEJAX COBEPLUIEHCTBOBAHUS U HENIPEPHIBHOIO KOHTPOJIS
KayecTBa 00pa30BaTelbHOrO Mpoliecca, MPoBepKe YCBOEHHs y4eOHOro MaTepuana, akTUBU3aIH
CaMOCTOSITEJIbHOW paboThl CTYAEHTOB. TeKyIuii KOHPOJIb 3HAHUN CTYAEHTOB OCYIIECTBISAETCS
MIOCTOSIHHO B T€YEHUM y4eOHOro roja. Bujpl Tekyiiero KOHTpOJs: YCTHBIN ONpOC U pelieHue
pacueTHBIX 3a7ay, 3amuTa Ja0OpaTOPHBIX PAaOdOT, KOJJIOKBHYMBI M KOHTPOJIbHBIE PaOOTHI B
paMKax MpoBeIeHUs J1JabOpaTOPHBIX padoOT, MPOBEPKa 3HAHUI MO pe3ysIbTaTaM CaMOCTOSITEIbHOM
paboTHI CTYJICHTOB, OLICHKA aKTUBHOCTH CTYJCHTA Ha 3aHATHAX.

OCHOBHBIM BHJOM TEKYLIEro KOHTPOJIS 3HAHUM CTYIAEHTOB O4YHON (popMbl 0OydeHMS
ABJIIETCS BHYTPUCEMECTpPOBAs aTTeCTalus, KOTOpas INPOBOJUTCS OAWH pa3 B CEMECTP B
00s13aTeIbHOM TIOPSAJIKE Ha BCEX Kypcax B COOTBETCTBUU C TpaUKOM y4eOHOTO mpoliecca
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JAHHOTO CEMECTpPa M 3aBEPIIAETCS HE IIO3JHEE YeM 3a Mecsl A0 Hayajla IPOMEXYTOYHOMU
aTTeCTalUu.
[IpomesxyTouHast aTTecTanus IPOBOIUTCS MO JAHHOM JUCHUIUIMHE B (popMe 3ayera.

4.1 ®oHJ OLIEHOYHBIX CPEICTB /I MPOBEIeHH S TEKYIIEero KOHTPOJIS.
B noiroM 06pemMe POC odopmIiieH Kak TIPHIIOKEHUE K TTPOrpaMMe

4.1.1 Ilpumepsl BONPOCOB /ISl YCTHOT'O OIIPOCA HA JIA00PATOPHBIX 3aHATHAX
Tema «I"ajI0oreHbI M UX COeAUHEHUA»

1. KakoBa nsnekTpoHHass KOHGUTypalusi aTOMOB 3JeMeHTOB 17-i1 rpymmbl? Kakue
CTENIEHU OKHCIICHHs XapaKTePHBI [ 3TUX AneMeHToB? [IpuBenuTe mpuMepsbl COeIMHEHUN dTUX
AJIEMEHTOB B PA3JIUYHBIX CTETICHIX OKUCIICHUS.

2. Kak mensitorcss mo rpymme F-CI-Br-I: a) paguycel atomoB, 0) NepBblii MOTEHIIHAAI
WOHU3AINH, B) SJIEKTPOOTPHUIIATETHHOCTh ATOMOB?

3. Kak moiy4aroT TaJoreHbl B BHUJE MPOCTHIX BEIIECTB B MPOMBINIICHHOCTH W B
naboparopun? Hanummure ypaBHEHUSI COOTBETCTBYIOIIMX PEAKITUM.

4. Kak U3MEHSIOTCS OKHCIUTENIbHBIE CBOMCTBA B psay ramoreHoB Fo—Cl,—Bro—I,?
[IpounmrocTpupyiiTe 3Ty 3aKOHOMEPHOCTh MPUMEPAMU XHUMHUYECKUX peakuuii. B dyem
MIPOSIBIISIIOTCST 0OCOOGHHOCTH (PTOpa MO0 CPAaBHEHUIO C IPYrUMHU TasoreHamu? JIJist OKUCTUTETHHO -
BOCCTAaHOBUTEIBHBIX MPOIIECCOB HANTMIIIUTE YJIEKTPOHHO-UOHHBIE YPAaBHEHHSI TIOJTypEaKITHH.

5. Kak wm3mensiercst B psgy ramorenoBogopogoB HF-HCI-HBr-HI: a) mexaromuoe
paccrosituue H-Hal, 6) mpo4HOCTB CBsI3HU, B) KUCJIOTHBIE CBOMCTBA UX PacTBOPOB B BojE?

6. Kak M3MEHSIOTCS BOCCTAHOBHUTEIBHBIC CBOWCTBA B psiay ramorenoogopoaos HF-HCI-
HBr-HI? IlpowmmocTpupyiiTe 3Ty 3aKOHOMEPHOCTh MpPHUMEpPaMH XUMHUUYECKHX peaknmid. Kak
MOJIy4alOT TaJlOTeHBOJOPOIbI? JIJil OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX MPOIIECCOB HAIUIINUTE
AIIEKTPOHHO-UOHHbBIE YPABHEHHUSI MOTYPEaKIIHA.

7. Kak ramoreHsl pearupyroT ¢ Bojoi? Hanummure ypaBHEHUS COOTBETCTBYIOLIMX
peakuuii. JlaliTe onpeneneHne peakuu AUCIPONOPLIUOHUPOBAHUS.

8. KakoBo nassanue kucior HCIO, HCIO,, HCIO3, HCIO4 1 u ux coxneit. Kak mensercs
cuna kuciot B paay HCIO-HCIO,-HCIO3-HCIO,?

9. Kak mensirorcs okucnutenbHbie cBoiicTa B psaay HCIO-HCIO,-HCIO3-HCIO,?

10. ComocraBpre 10 psxy okcokuciaor HCIO3-HBrOs3;-HIO3: a) okucnurenbHbie
CBONCTBa, 0) KUCIOTHBIE CBOICTBa, B) TEPMHUECKYIO) YyCTOMYMBOCTh. Hamminute ypaBHEHUS
COOTBETCTBYIOIIUX PEAKIUH.

4.1.2 Tlpumepsbl pacuyeTHBIX 3a1a4

1. B cucreme xiopoBOAOPOJ — BOJa UMEETCSI a3€O0TPOIHBIN COCTaB, COOTBETCTBYIOIINN
coaepxkanuto xyopoogopona 20.2 % (macc.). CreneHb AUCCOIMAIlMU XJIOPOBOJOpOJAa B
a3e0TPONHOM pacTBope cocrasisieT 88 %. Paccumraiite 3HaueHue pH pactBopa, ecimm ero
IUIOTHOCTH paBHa 1.10 T/ e,

2. Paccunraiite maccy 15 % oneyma, KoTopyro HE00X0UMO 100aBUTH K 4.46 Kr BOJIBI,
YTOOBI MOJIYYUTH PACTBOP C MACCOBOM JOJIEH cepHOIl KUCIOTHI paBHOM 4.7 % mnotHocThIO 1.035
r / ecM®. Paccumraiite pH IONy4eHHOrO pacTBOpa, MPHHSB, Y9TO CEpHAS KHUCIOTA 10 MEPBOM
CTYIIEHH TOJHOCTHIO TUCCOLIMMPOBAaHA, a [0 BTOPOU CTYNEHU SIBJISIETCS KUCIOTOW CPEIHEN CUIIbI
U XapakTepu3yeTcst KoHCTaHTou quccormanuu Ky (H2SO04) = 1.2 - 102,

3. B 1n BomHoro pactBopa yKCycHOW KHCIOTBI KoHUeHTpauuerd 0.01 moms /1
comepxkutcss 6.27 - 10 wacTHIl pPACTBOPEHHOTO BEIIECTBA B BHAEC MOJEKYI M HOHOB.
Paccunraiite paBHOBECHBIE KOHIICHTPALMM YKCYCHOM KHMCIIOTHI, HOHOB BOJIOPO/Ia, alleTaT-HOHOB
Y 3HaYEHHUE KOHCTAHTBI AUCCOLUAIIMHN YKCYCHON KUCIIOTBI.
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4. PaccuuraiiTe 3Ha4YeHMs] KOHCTaHTBl THUJIpOJIM3a, CTeNeHW ruapoauza u pH
pa3baBnenHoro pactBopa Hutputra ammonumsi NHi;NO; npu temmneparype 22 °C. HonHoe
npomsseenne Boasl paBo |- 107 komcramtel jmccommammn  Ki(HNO,) =4.0- 107
Kp(NH4OH) = 1.8 - 10,

5. Paccuuraiite Maccy XJOpuaa aMMOHHUS, KOTOpYHO HeoOxoaumo no0aButh kK 0.5 1
BOJIHOTO pacTBOpa T'MIPOKCHAa aMMOHHS KoHieHTpanued 0.05 moms / a, uroosr pH pactBopa
ctai paBHbIM §. CTeneHb IUCCOIMAIIMU COJIU B pacTBOpe paBHa 90 %, KOHCTaHTa IUCCOIUALIUN
Ky(NH,OH) = 1.8 10™.

6. PaccuuTaiite 3HaueHne pH BOJHOTO pacTBOpa a30THCTOW KHCIOTHI KOHIICHTpPAIUEH
0.1 moub / 1. Paccumraiite, kakum craHeT 3HadeHue pH mpu moGaBiaeHun K 1 J1 3TOro pacrsopa
0.2 mons HuTpHTa Hatpus. CTeneHb aucconuanuu coyim B pactBope paBra 100 %. Koncranra
mucconmanun Ka(HNOz) = 5.1 - 107,

7. VmeeTcsi BOJIHBIM pacTBOp, HACBHIIMICHHBIM JIBYyMsl COJSIMH — KapOoHaTtoMm Oapus u
KapOOHATOM CTpOHLMs. Paccumtaiite KoHueHTpamuu noHoB Ba?!, Sr** u COs* B pactsope.
[IP(BaCOs3) = 5.1 - 10, ITP (SrCO3) = 1.1 - 10°,

8. [IlpowsBemeHnme pacTBOpHMOCTH cymbdara kamsmus IIP (CaSOy) =2.5- 107
PaccuuraiiTe 3HaueHNe pacCTBOPUMOCTHU COJIM B Bojie. PaccunTaiiTe, BO CKOJIBKO pa3 yMEHbIIUTCA
pacTBOpUMOCTh KapOOHaTa KajblUsl 1O CpaBHEHHMIO C IE€pBOHAYalIbHOM, eciu K 1 7
HaCBIIIIEHHOTO pacTBopa KapOoHaTa Kambims A00aBuTh 0.1 Mosb cymbdpara maraus. CreneHb
auccormanuu cyabdara Mmaraus o, (MgSO,4) = 80 %.

9. Onpenenwure, BeIMaAET IU ocanok, ecimu cmemars 100 mur 0.002 M pactBopa HHUTpara
cepe6pa 1 300 M 0.01 M pacreopa kap6onara Harpust. [IP (Ag,CO3) = 6.1 - 10 %2,

10. Omnpenenute, BBIMANET JM OCAIOK, €CIHM CMEIIATh paBHbIE OOBEMBI PACTBOPA,
comepxamiero 22.2 /51 xmopuaa KajdbliMsg M pacTBOpa, cojepskaiiero 56.8 v/ cynbdara
natpus. 1P (CaSO,;) = 6.1 - 10°. IlpuMure, 91O BCE CONH B PACTBOPE MUCCOLUMPOBAHBI
MOJIHOCTBIO.

4.1.3 Ilpumepbl KOHTPOJIbHBIX padoT _
BAPUAHT KOHTPOJIbHOU PABOTDBI Ne 1
1o TeMe «OCHOBHBIE ITOHSTUS U 3aKOHBI XUMHUWN

1. Mpibsk oOpa3yer Ba OKCHJA, MaccoBas JOJSI MBIIIbSIKA B KOTOPBIX COOTBETCTBEHHO
paBHa 65,2 u 75,7%. PaccunTaiiTe MOJIIPHYIO MacCy SKBUBAJIEHTA MbIIIbsKA B 3TUX OKCUJAX.

2. O6bém mapoB 0,2 r BemectBa npu 17 °C um nmaBnennn 101747 Ila paBen 48 wmul.
PaccuuraiiTe MOJIIpHYIO Maccy BelIECTBa U MAacCy OJJHONM MOJIEKYJIbI 3TOTO BEIIECTBA.

3. IIpu pactBopenun 11,5 r cmecu amOMUHUSA, MEIM M MarHusi B COJSHOW KHCIIOTE
BBIJIEJIMIIOCH 7 JI Ta3a, u3MepeHHoro npu remneparype 0 °C u gasnennu 0,81 -10° IMa.

4. HepactBopumblii ocTatok nepeBeaéH B pacTBOP KOHIEHTPUPOBAHHOM a30THOU KHCIOTOM.

[Tpu sTom BeIAENUIOCH 4,48 11 (H. y.) raza. OnpenenuTh COCTaB UCXOJHON CMECH.

BAPAAHT KOHTPOJIbHOM PABOTBHI Ne 2

1o treMe «PacTtBopbi»

1. 13 400 r 50 % pactBopa H,SO,4 BemapuBanuem ynamuiu 100 r Boxsl. UeMy paBHa MaccoBast
nonst HySO4 B ocTaBmieMcs pactBope.
2. BpIUMCINTH OCMOTHUYECKOE JaBJIEHHME pacTBOpa, coiepikamiero 16 r caxapos3sl CioH22011 B
350 r Boas! npu 293 K. ITnoTHOCTH pacTtBopa 1 r/mi.
3. Ckosabko Bojabl HykHO npu6aButh K 500 ma 0,1 M pacTBopa MypaBbUHOM KHCIOTBI, YTOOBI
CTENEHb TUCCOLMALMN KUCIIOTHI yTPOUIIACh?
4. PactBopumoctbh CaCO3 nipu 35° C paBHa 6,910 /100 r BoabL. BeumCIATS IIPOU3BEICHUE
PacTBOPUMOCTH ITOU COJIH.
5. Kakue u3 mepeuncieHHbIX cosedl mojasepratorcs ruaponusy: NaCN, KNOjz;, KCIO? ns
KOKIOW W3 THAPOJM3YIOIIMXCS COJEM HamucaTb YypaBHEHMS THUIPOJIM3a B HMOHHOM H
MoJIeKyssipHO# popmax u Haiitu pH ee 0,1 M BoHOTO pactBOpa.
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BAPUAHT KOHTPOJIbHOM PABOTBI Ne 3
0 TEME «XUMUSI HEMETAIIIOBY

1. C nosunuii Teopuit BC 1 MO 06bscHUTE cTpoeHue U ycToiunBocTh yactu, NO', H,0.
2. Kakue yacTuipl IpUCyTCTBYIOT IIPU PACTBOPEHUU B )KMJIKOM CEPHOM KUCIIOTE: a) a30THOM
KHUCJIOTBI; 0) XJIOPHOM KUCIIOTHI; B) YKCYCHOW KHMCIIOTHI; I') aMMHaKa.

3. Omnpenenure, MOTYT JIM OJHOBPEMEHHO MPUCYTCTBOBATh B pacTBope a) HxSeOs; u Kl; 6)

H,SeO3 n ste; B) H,SeO3z u 1,?

BAPUAHT KOHTPOJIbHOM PABOTHI Ne 4
110 TeMe «XHUMHUS METAIOB)

1. Kak 1 moueMy U3MEHSIOTCS TepMHUUECKas YCTOMUMBOCTh, pACTBOPUMOCTh M KUCJIOTHO-
OCHOBHBIE CBOMCTBA B PsILy THAPOKCUAOB S-371eMeHTOB I rpymmbi?

2. OOBSCHUTh XUMHU3M JIEHCTBUS CMECH KOHIIEHTPUPOBAHHBIX a30THON M IUIABUKOBOM
KHCJIOT HAa METaJUIMYECKUE MOJUOICH U BOJb(Ppam.

3. Mo>kHO 511 cUuTaTh cosisMu Gropun, xaopua u opomus Bonbppama( V1), ecinu i HUX
XapaKTepHbl HU3KHE TeMIIepaTypbl IUIABJICHUS M KHUIIEHHS, PACTBOPUMOCTb B OPraHMYECKUX
COEIMHEHMSX, JIETKas THApon3yeMocTh? [IpeamnookuTe ncxoas U3 MPUBEICHHBIX TaHHBIX BU
cBsA3u W-I' 1 TMI KPUCTAJINIMYECKOM PEIIETKH B 3TUX TAIOT€HUAAX.

4. Ilo Bemmumne pH = 12,4 nng HachIIIEHHOTO pacTBOpa THIPOKCHIA KaJbLIHS
BBIYUCIIUTH IPOU3BEACHUE PACTBOPUMOCTH 3TOTO COEANHEHUS.

4.1.4 Tlpumep BONPOCOB, 321aBAEMbIX HA KOJJIOKBHYMeE

KonnokBuyM « XHMHYEeCKasi TEPMOAUHAMHUKA U KHHETHKA

1. ChopmynupyiiTe nepBbIii 3aKOH TEPMOJMHAMUKH. 3alUIIATE BhIpaXeHue [-ro Havama
TEPMOJMHAMHUKH.

2. Paccuuraiite AHozgg CIICYIONTUX PEAKIIUNA, UCTIOIb3YS TaOJIMYHBIC 3HAYCHUS AfHozgs
COOTBETCTBYIOIINX BEIICCTB:

CfClz(TB) + Hz(r) = Cr(TB) + 2HC|(F)

2NOC|(F) = ZNO(F) + C|z(r)

Fe304(TB) + CO(F) = 3FGO(TB) + COZ(F)

3. [louemy, B OTIWYME OT OSHTAJIBIWHU, JUII SHTPOMHUH BO3MOXKHO OIpeaeiiCHUE
a0COJIFOTHOT'O 3HAYEHHUA?

4. B peakuuoHHBI cocyn i npoBeaeHus peakuuu 2507 + Oy — 2503 06110 BBEIECHO
1.5 mons / 1 mmokcuma cepel U 1 mMonb /1 kmcimopoma. YUepe3 HEKOTOpOE BpeMsi CKOPOCTh
peakuu yMEeHbIINIach B 6 pa3 1o CpaBHEHUIO C MEPBOHAYAIbHOU. PaccunTaiiTe KOHIIEHTPAIIUIO
JTMOKCHJIA CEPBI B 3TOT MOMEHT BPEMECHH.

5. Or kakux (aKTOpOB 3aBUCUT KOHCTaHTa paBHOBecus? Kakum 00pa3omM MOXKHO
W3MEHUTh COOTHOIIICHHE KOMIIOHEHTOB pEaKIMH, HaXOJAIIMXCA B paBHOBecuu? Harmmwure
BBIPDOKEHHUSI [ KOHCTAaHThl paBHOBECUS Uil OSTUX peaknuwil. He mnpoBoas pacueros,
MPEJICKAKUTE, KaK HM3MEHUTCS KOJMYECTBO HCXOJHBIX BEIIECTB B PAaBHOBECHUHU, €CIH: a)
YBEJIUYUTH TEMIIEPATYpPy, O) YBETUUHUTH TaBJICHHE.

CO(r) + C|2(r) = COC'z(r) AH®<0
NH4N03(TB) = NzO(r) + HZO(F) AH®>0
Ba™ (p) + S04 (p-p) = BaSOumm) AH®<0
Hz(r) + Clz(r) = 2HC|(F) AH®<0

KOJ’[J’[OKBI/IYM «CTpOGHI/Ie aToMa U XUMHYCECKasa CBA3b»
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1. Yro ompenensercs npuHuunom llaynu n npaBunamu Xynpa? IlpuBeaurte 351€KTPOHHYIO
koH(purypammro S, Cr, Ge, Br, Rb, Ti** |, Fe*, P3+, HayuHas OT MPEAIIECTBYIOLIETO
0J1aropoTHOTO rasa.

2. Obcynure clnemyronue OCHOBHBIE CBOMCTBA XMMHYECKHUX DIIEMEHTOB: aTOMHBIA pajmyc,
TIEPBBIA MOTCHIIMAT HOHU3AIUH, CPOJICTBO K 3JICKTPOHY, JEKTPOOTPHUIIATEITHHOCTh. KakoBbI
OCHOBHBIC TCHICHIINH U3MCHECHHUS dTUX BEJIMYMH B TPYIIIAX U IMepruoax?

3. IlpuBenuTe OCHOBHBIC MONOKEHUsT MeTona [ wecnu. [IpuMenuTe METO I IS ONIpeeIeHUs
reomeTpuueckoit kondurypamuu Mmosekya NHsz, H;O, XeF,;, BFs;, SOCl. Kakoss
orpannyeHus meroaa ['mmiecrnu?

4. Tloctpoiite sHeprerndeckue quarpamMmmbl MO CIEIyIOMIMX TBYXaTOMHBIX MOJICKYT U HOHOB:
Hy', Bey, Oy, CN', onpenenuTe KpaTHOCTh CBS3HM B HUX; JJII HOHOB TPEIIOKUTE (POPMYITBI
M30JICKTPOHHBIX MOJIeKyln. Ompenennure, Kakue W3 YKa3aHHBIX HOHOB M MOJICKYI
MapaMarHuTHEL.

Bomnpocs! k K0/LIOKBUYMY 110 TeMe «XHMHUS HellepeX0IHbIX 3J1eMEeHTOB)

1. Kak wmenstorcs no rpymne F-CI-Br-I: a) paamycsl atomoB, 0) MepBbIii MOTEHIMAT
MOHH3AIUH, B) AJIEKTPOOTPHULIATEIHLHOCTH aTOMOB?
2. Kak wm3mensercs B pagy H,O-H,S-H,Se—H,Te: a) mexaromHoe paccrosaue H-3, 0)
MPOYHOCTh CBs3W, B) yrona H-3-H, 1) momspuocts cBsizu, 1) AfH°298? Kak momydator 3tn
coequHeHns?
3.  Hamummmure ypaBHEHWS peaknWidi W AIIEKTPOHHO-WOHHBIC YPaBHEHHS ITOYpEaKIUuil s
CJIETYIOIIUX MPOIIECCOB:

1) NH,OH + KMnO4 + H,SO4 —

2) H3PO3; + KMnO4 —

3) NazAsO4 + Kl + H,SO4 —
4.  Omnpenenure, 6ynyt nu coequHeHus onoBa(ll) BoccranaBnmuBate Bi(OH); mpu pH = 14
ecin msBectHO, uto E°([SN(OH)e]*/[Sn(OH).]?) = -0.93 B; E°(Bi(OH)s/Bi) = -0.45 B. Otser
noarBepaute pacuerom AE". Hamuimre ypaBHeHue peakuuu B3aumoseiictBus Nap[Sn(OH)4] ¢
Bi(OH)s.

Bonpocs! k ko10KkBUYMY «KoMIJIEKCHBIE COeTHHEH U
1. Tlo meromy BaJICHTHBIX CBSI3€H NPEACKAKUTEC THUIl THOPHIU3AIMK aTOMHBIX OpOUTAJICH
KOMIUIEKCOOOpa3oBareiasi M IEeOMETPUYECKY0  (GopMy  CICIYIOIUX  KOMIUICKCOB:
terparuapokcoaypat(lll)-uon; karnon rexcaakpaamoMunus(111)
2. HapucyiiTe 3HEpreTHYECKyr JuarpamMmy paclielyieHHbIX d-opOuTaliieii ¥ pacrpeseneHue
snexrponos (TKII) mms rekcaakakommiekcoB Cr'? u Cr*®. CpaBHHTE ISl 9THX KOMILICKCOB:
a) BEJIMUYMHY pacuierieHusi, 6) TepmoanHnamMuyeckyo ycroiunocts (DCKII), B) kuHETUYECKYIO
YCTOHYHMBOCTh (JIa0MJIBHOCTh, WHEPTHOCTH), T') MarHuTHeIE MoMmeHT (Mb). UTto u3MeHuUTCS B
CTPOEHHUH 3TUX KOMIUIEKCOB, €CITU BOJY 3aMEHUTh [IUAHU-HOHOM ?
3. Tlpurotosnen 1 M mo xpomy pactBop conu [Cr(H20)sCl|Cly. Omnpenenure 3naueHue x u
BBIUMCIIUTE CTETIEHb OKUCIIEHUS XpOMa, eclu Ui ocaxaeHus cepedpa u3 100 mi 1 M pactBopa
HUTpaTa cepedpa ObLIO H3pacxoaoBaHO 50 MJI 3TOTO pacTBOpa.
4. K 0,IM pactBopy Ko[Cu(CN)4], conepxamemy, kpome toro 0,1 mons/n KCN, npubasien
pacTBop cynbduaa HaTpusi. PaccunTars KOHIEHTPALUIO CYIb(QUI-HOHOB, IPU KOTOPOH Cynbhua
Ka/MHS MOXET BEINACT B OCA/IOK. [IpousBeneHne pacTBOPUMOCTH Cylb(puAa KaJMHUS PaBHO
3,6:10".

BOHPOCBI K KOJUIOKBHYMY II0 TEME «Xumus NMEePEXOAHBIX 3JIEMEHTOB)
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1. KakoBa snekTpoHHass KoH(UTypamus aToMoB »ieMeHTOB 6 rpymmbel? Kakue crenenu
okucieHus ouu umeror? Ilpusennre npuMepsl cooTBETCTBYIOLUX coeauHennii Cr, Mo, W.
2. Kakue koopAMHAIMOHHBIE YHUCIIA XapaKTepHbI Ui 3neMeHToB 4 rpynnsl? I[IpuBenute
npumepbl komruiekcoB Ti(IIT), Ti(IV) u Zr(IV), cymecTByronmx B TBEpAOH ¢da3e u B pacTBOpE.
3. Hanmmure ypaBHEHHS peakiuii, HCIOJB3Ys Ul KaXIOTO TNPEBPANICHUS MUHHMAaJIbHOE
YHCIIO CTAIUM, YKQKUTE YCIOBUS UX IIPOBEICHUS:

MgCl; p, = MgCO3 — MgO — Mg

BaCl, — BaSO3z — BaSO4 — BaS — BaCl;

Al — Na[Al(OH)4(H20)2] — Al(OH);— KAI(SO4),-12H,0
4. Paccmotpure gumarpammy Jlatmmepa it XxpomMa W oOCyaMTE  OKHCIIUTEIBHO-
BOCCTaHOBUTEIILHBIE CBOMCTBA COCIMHEHUN XpOMa B CTEMEHSAX OKHcieHus +2, +3, +6. B kakux
YCIIOBUSAX, U KaKUMM peareéHTaMu MOXHO BoccTaHoBUTh M okuciauth Cr(Il) B pactBOpe?
Hanumwure ypaBHenus peakumidl. KakxoBbel mnponayktsl BocctaHoBieHusi Cr(VI) B kucnoi,
LIEJIOYHOM Cpejie U MPH CILIaBIeHUN?

4.1.5 Tllpumep BONPOCOB, 3a/1aBaeMbIX NPH 3a1UTE J1a00OPATOPHBIX PadoT

1. KakoBa »anekTpoHHass KoH(UTypanus aroMoB xanbkoreHoB? Kakue creneHu
OKHCIICHUS XapaKTepHbI s 3TUX dieMeHToB? [lpuBeawte mnpuMepsl COEAMHEHUN H3THUX
AJIEMEHTOB B PA3JIUYHBIX CTETICHIX OKUCIICHUS.

2. Kak menstorcs no rpymme O—-S-Se-Te:

a) pauychl aTOMOB,

0) MmepBbId MOTEHITMAT HOHU3AIIHH,

B) AJIEKTPOOTPUILIATEIHLHOCTH ATOMOB?

3. Uro Takoe amrotpormss ¥ mosumopdusm? Kakue amnorpomHbie W moJuMOpgHBIE
Mo upUKaIuu Kuciopoaa u cepbl Bol 3naere? Kak ux nmomygaror?

4. Kak MeHstoTcs (U3MYECKUE M XUMHUYECKHE CBOWCTBA TPOCTHIX BEIHIECTB B PSIY
O-S-Se-Te?

5. Kak m3mensercs B psany H,O—-H,S—H,Se—H,Te:

a) MexxaToMHOe pacctostaue H-0,

0) MPOYHOCTH CBSI3H,

B) yroa H-3-H,

T') MOJIAPHOCTD CBA3H,

1) AfH°2987?

Kax nonyvaror 3Tu coenuHenus?

6. Kak u3MeHs0TCsl KUCIOTHBIE CBOMCTBA PACTBOPOB B BOJIE B PSIIY

HzS—HzSE—HzTE?

7. Kak wu3MeHsI0TCS BOCCTaHOBHUTENbHBIE cBoiicTBa B psagy HoO-HS—H,Se-H,Te?
[IpounmrocTpupyiiTe 9Ty 3aKOHOMEPHOCTh TpUMepaMu xumudeckux peakuuii HoO u HjS.

8. Kak u3MeHs0TCsSl KUCIIOTHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA B psaax
okcuaoB (SO; - Se0; - TeO, , SO3 - SeO3 - TeO3) U COOTBETCTBYIONIUX KUCTIOT.

9. KakoBo 351eKTpOHHOE CTpOEHUE CYTbPUT, OUCYIbGUT U CyTb(PaT-HOHOB?

10. KakoBo cTpoeHHE MPOAYKTOB 3aMElIEHUS B CEPHOM KHUCIOTEe: MOIUCYIb(]ATHI,
rajoreHaHTUAPUIbL, IEPOKCO-KUCIOTHI.

11. KakoBo cTpoeHuE U CBOMCTBA raJIOTE€HUIOB CEPBI, CEIeHa, TeJUTYpa.

12. Ocy1iiecTBUTE XUMHYECKHE PEBPAILLICHHS], UCTIONIB3Ys] MUHUMAIbHOE KOJIUYECTBO

cTaguil.

C&SO4—>S—>SOC|2—> K>S,07

FeS,—H»S0O4—H»S:05—NaxS,03—NaxS404
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4.1.6. IlpuMepHbIe TeMbI IKCIIEPUMEHTAIBHBIX (HCC/IeI0BATEILCKIX) 32124

1.

2.

10.

11.

12.

13.

14.

15.

16.

DKCIepUMEHTAIBHO JI0Ka3aTh, YTO Oy(depHas eMKOCTh PacTBOpa YBEIMYMBACTCS MPH
YBEIMYECHUHN KOHIEHTPAI[UU KOMIIOHEHTOB.

DKCIepUMEHTAIBHO J0Ka3aTh, 4YTo Oy(depHas eMKOCTh pacTBOpa MAaKCHMalbHA IMPH
CTEXHUOMETPUYECKOM COOTHOIIEHUU KOMITIOHEHTOB.

Hcnons3yss HE0OXOAMMBIE CIPABOYHBIC JaHHBIC U OMPENEIUB SKCIEPUMEHTATHHO
tertotel pactBopenust KCI, KBr, Kl, onpeaenuts TemioTsl ruapaTaniy rajoreHu/I-
nOoHOB. OOBSICHUTH WX 3aBUCIMOCThH OT HOHHOTO pajinyca.

Hcnons3yss HE0OXOAMMBIE CIPABOYHBIC JAHHBIC W OMPENEIUB SKCIEPUMEHTATHHO
terotel  pactBoperust LICI, NaCl, KCI, omnpenenuTs TemioTsl ruapaTaiiiu
KaTHOHOB. OOBSICHUTH UX 3aBUCUMOCTH OT HOHHOTO pajinyca.

OrnpenenuThb TEIJIOTY HEUTpaAIU3AIUU YKCYCHOM KUCJIOTHI CHUIBHBIM O CHOBAHHEM TPHU
pPa3IUYHBIX KOHIEHTpAIUAX KHUCIOTHL. [lo TOJSydeHHBIM MaHHBIM pPacCYUTaATh
TEIJIOTY AUCCOIMAIIUU YKCYCHOU KUCIIOTHI.

OmpenenuThs TEIUIOTY HEUTpaau3alii aMMHUaKa CHJIBHOM KHCIOTOW TIPpU  €ro
pa3IUYHBIX KOHIIEHTpAIMAX B BOJHOM pactBope. [lo mMOJydyeHHBIM JTaHHBIM
paccyuTaTh TEIUIOTY TUCCOIMAIIMNA BOJHOTO PAacTBOpa aMMHAKa.

[TocTpouTh KMHETHYECKYIO KPUBYIO JIJISI PEAKITUU PA3NIOKEHUS MEPEKUCH BOJOPOIa B
MPUCYTCTBUHU JTMOKCHJIA MapraHila, ONPEeACTUTh MOPSI0K peakinuu (KaKk MHUHHUMYM
JIBYMSI METOJaMH) M KOHCTAHTYy CKOpPOCTH. [IpeuioKuTh BO3MOKHBINH MEXaHU3M
peakuuu. B nmTeparype umeroTcs JaHHBIE O TOM, YTO B MPUCYTCTBUU 2%-HOM
dbochopHOIT  KHCIOTBI CKOPOCTb  PA3jOKEHUs TEPEKUCH BOJAOPOJia  PE3KO
3ameyisiercs. [IpoBepbTe 3TO yTBEpKIECHUE SKCIIEPUMEHTAIBHO.

Onpenenutp MOPSIOK PEaKIUU Pa3NIoKEHUs IMEPEKUCH BOJOPOAA B TNPUCYTCTBUU
pacTtBopa amxpomarta kamus mo peareHty (H;O;) u xarammzaropy (Cr2072').
[IpennoxuTh BO3MOMXHBIA MEXaHW3M peakiuu. M3yuure BIUSHUE TEMIEpaTyphl Ha
CKOPOCTH MpOIlecca U BEIUUCIUTE SHEPTUIO aKTUBALIUU.

B nurteparype coobrianock, uto xmopuasl meau u xenesa (40% CuCly u 20% FeCls)
YCKOPSIIOT pa3iokeHue nepekucu Bojgopona. [IposeprTe 31U cooOuieHus, Mpoienas
He0OX0IUMBIH sKkcriepuMeHT. O0IagatoT 1M aHAIOTMYHBIM JICHCTBUEM CyIb(aThl WK
HUTPATHI TEX K€ AIEMEHTOB?

Hcnonw3ys cripaBouHbIe AaHHBIE O TemwioTe oOpa3zoBanus 0,2 M pacTBopa COJSTHOM
KHUCIIOTBI, W TPOBeAs HEOOXOOUMBIA OSKCIEPUMEHT, OMNPENCIUTh SHTAJbIIHIO
o0pa3oBaHus XJIOPUAa MarHusl.

Onpenenuth TEIUIOTY THAPATAIMA UOHA KaJHs 10 CIIPABOYHBIM JaHHBIM 00 SHEPTUsix
KPUCTAIJIMYECKON PEIIeTKH XJIOPHIa Kalusl U XJIOpUJa MarHus, TeIUIoTe TuapaTaluu
MOHA MarHus ¥ MpoBe/is He0OXOUMBI SKCIIEPUMEHT.

Onpenenuthb TEIUIOTY FUAPATAIMA HOHA HATPUS MO CIIPABOYHBIM JJAHHBIM O TETIOTaX
oOpa3oBaHusl cynab(haTOB HATpPHUsl U MarHus, TEIUIOTE€ TUIpPATAlUUd HOHA MarHus u
MpOBeIsl HEOOXOANUMBIN HIKCIIEPUMEHT.

[To 3aBUCHMOCTH CKOPOCTH peaKIMH B3aWUMOJCUCTBUS TBEPAOro KapOoHaTa HATPHS C
COJITHOM KHCJIOTOM OT KOHLEHTpPAlUU KHUCIOTHl ONPENENIUTh MOPSAJOK IO HOHY
BOJIOpOJIa (KaK MUHUMYM JBYMsSI METOJIaMH) U KOHCTAHTY CKOPOCTU JAHHOU peakIuu.
[TocTpouth rpaduk 3aBUCUMOCTH CKOPOCTH PEaKIMU B3aMMOAEWUCTBHUS TBEPAOTO
kapOoOHaTa HATpUsl C COJITHOM KHCIOTOM OT TemmepaTypbl (HE MeHee 5 TOdYek),
ONPEIETUTh YHEPTUIO AKTUBALIMH JIAHHON pEeaKIUU.

[To 3aBUCHMOCTH CKOPOCTH PEAKIIUU B3aUMOJICUCTBUSI MArHUA C CEPHOM KHCIOTOU OT
KOHIIEHTPALIUU KUCJIOTHl OMPEAETUTh MOPSAIOK MO0 HOHY BOAOpoAa (KaKk MUHHUMYM
JBYMsSI METOJIAMH) U KOHCTAHTY CKOPOCTH JaHHOM peaKIInH.

[TocTpouth Tpaduk 3aBUCUMOCTH CKOPOCTH PEAKIMU B3aUMOJCHCTBUS ATIOMHUHUS
(MarHus) ¢ COJSHOW KUCIOTOW OT TemrepaTypbl (He MeHee 5 TOYeK), OTpPEeIe/IUTh
SHEPTrUl0 aKTUBALUU JAHHOU PEaKIIHH.
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18.
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24,

25.

26.

27.

28.

29.

30.

[To 3aBUCHMOCTH CKOPOCTH PEAKIMH B3aUMOJICHCTBUS THOCYIb(aTa HATPUsI C CEPHOU
KHCIIOTON OT KOHIIEHTPAIMU KHUCIOTHI U THOCYJb(]ara HATPUS ONPEACTUTHh MOPSII0K
peaKIuu Mo MOHY BOJOPOJa M THOCYIb(haT-HOHY (KaK MHHIMYM JABYMsI METOJIaMU) U
KOHCTAHTY CKOPOCTH JJAHHOU peaKIInu.

[IpemioxuTe  METOAUKY  OSKCIEPUMEHTAIBHOTO  OMPENETICHUS  KOHCTaHTHI
JMCCOLIMALIMU YKCYCHOW KHCIIOTHI.

[IpemioxuTh METOJAMKY W TPOBECTH aHAIW3 CMECH, COJACpIKAIIEH METAITUYECKUE
MAarHuy U aJTlOMAHHHN, C IEJIbIO ONPEIEICHUS €€ KOJIUYECTBEHHOTO COCTABa.
[IpennoxxuTh METOAMKY M IMPOBECTH aHAIW3 CMECH, COJAepXKallled MeTauInYecKue
LMHK U QJIFOMUHHH, C LIEJIbIO ONPEEIICHUs €€ KOJIMYECTBEHHOTO COCTAaBA.
[TpemioxuTh METOIUKY U MIPOBECTH aHAIIN3 CMECH, COJepIKaIleil kKapOoHAT HATPHS U
HUTpPATHI HATPUSA U KU, C IEII0 OTIPEICTICHHUS €€ KOJTUISCTBEHHOTO COCTaBa.
[TpemioxuTh METOIUKY U TIPOBECTH aHAIIU3 CMECH, COJepIKaIleil kKapOoHAT HATPHS U
rUApoKapOOHAT HATPUS, C LEJIbIO ONPE/IENICHNUS €€ KOJIMYECTBEHHOTO COCTaBa.
N3yunth peakuuio HEWTpaau3aldd COJSHOW KHCIOTHI IIEJIOYBI0 B NPHUCYTCTBUHU
CHJIBHOTO DJJIEKTpOJUTa (XJopujaa HaTpusi, Cyidb(dara HaTpusi) MPU KOHIEHTpAIUU
cunpHOTO 3ektposmTta 0,1; 0,5; 1M. OOBACHUTH BIUSIHUE CHIIBHBIX AJIEKTPOJIUTOB
Ha BEJIMYUHY TETJIOBOTO A deKTa.

OmpenenuTe OSHTANBIIUM  B3aMMOJICHWCTBHS  COJIEM TuIpokapOoOHATa HATpus,
muruapodocdara Hatpus, ruapodocdaTta HaTpUS € CONSHON KUCIOTOM U IIETIOYBIO B
3aBHCHMOCTH OT KOHIIEHTpanuu. CrenaiTe BEIBOIBI TIO MOJTYYSCHHBIM pe3yabTaTaM.
Onpenenure SHTANBIMKM B3aUMOJEHCTBHS coJyied KapOoHata HaTpus, KapOoHaTa
KaJbpIusl, KapOOHAaTa MarHus C COJITHOM KHCIIOTOM B 3aBUCHUMOCTH OT KOHIIEHTpPAlluU
KUCIoThl. Chenaite BBIBOJIBI 110 OJIYYEHHBIM pe3ysibTaTaM.

Omnpenenure SHTAIBIUIO HEUTpaNM3allMd  CPaBHUTEIBHO  MaJIOPACTBOPUMOIO
OCHOBaHUS THAPOKCUAA KaJlbLMs, B3AB IS SKCIEPUMEHTa HEKOTOPbI 00BbeM
HACBIIIEHHOTO pacTBOpa M HaBeCKy BemlecTBa. Kakue pe3ynbTaTbl MOXKHO MOIYYUTh
W3 YUCJICHHBIX 3HAYEHUH BYX SHTAJIBINN HEUTpaU3allMi — HACBIILIEHHOTO PacTBOpa
Y KPUCTAJUTMYECKOTO BELIECTBA?

Ornpenenure SHTANBIUIO HEUTPATU3ALNNA KPUCTAIUIMYECKON CObI U €€ HACBIIIEHHOTO
pactBopa. Kakue BbIBOJIbI MOKHO CAEJIATh U3 pPe3yJIbTaTOB HKCIIEPUMEHTA?
Omnpenenure HTAIBINN B3aUMOJICHCTBUS ¢ KUCIOTON O€3BOJHOTO M JECSTHBOIHOTO
kapOoHata HaTpua. Kakue BBIBOABI MOXKHO cHaelarb M3  IPOBEICHHOIO
3KCIepuMeHTa?

Ornpenenure >HTAIBIIMKM PACTBOPEHUS] HUTPATOB HATpUsA, Kanus U amMmoHus. Kakue
BBIBO/JIbI MOXHO C/I€JIaTh U3 MPOBEAEHHOIO SKCIIEpUMEHTA?

[Ipemioxkure METOANKY OINPEACICHHS SHTAIBINN HEHUTpaIU3allud MHOTOOCHOBHBIX
kucnoT: (ocdhopHoil, OOpHON, TUMOHHOH, mIaBeneBoil. CremaiiTe BBIBOIABI U3
MOJyYEHHBIX PE3YJIbTATOB.

4.1.7. IlpuMepHbIe TeMbI CHHTE30B

wCooNoU~wNE

XHMHA HEMETAJII0B

Xiopar Kanus.
XJI0pHas U3BECTh
Tuocynsdar HaTpus
ConsiHas Kucnora
A3OTHas KuciaoTa
bypa

bopnas kucnora
Okcanar kanus

. JInoxcuy cBuHIIA

10. Monun ceunma (1)
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11. lekarunpar cynbdara HaTpHs

12. Okcun onona (II)

13. AnmomoxanueBbie KBaCIbI

14. AnmroMOaMMOHHUKMHBIE KBACIIBI

15. Mox

16. Kap6onat ceunma (II)

XuMHs MeTALI0B

[MupodopHoe xene30
Manaxur
Kap6onat xagmus(1l)
Okxkcanar mapranua (I1)
Cynbdar terpaammunameu (II)
Xpomar Kanus
Terpaxnoporuakat(Il) ammonus
I'excanutpokobansrar(Ill) HaTpus
JIBOliHas1 HUKEIb-aMMOHUIHASI CEPHOKHUCIIAs COJIb

. XpOMOKaJIMEBBIE KBACIIBI

. Oxcup xpoma (VI)

. 'exca(tuonmanaro)xpomar(I1l) xanus

. Kapbonat xobanbta (1)

. buc(cynbdato)kynpar(Il) ammonus

. Xmopua rekcaaMmmuHHUKeIs (1)

. TerpaitogormroMOaT Kamus

. Oxcua menu (1)

. Conb Mopa

©COoN A WNE

PR R R R R R R
0O ~NOOUIDAWNERERO

4.2 ®oH/ OLIEHOYHBIX CPEICTB JIsl MPOBEAeHUA MPOMEKYTOUHON ATTECTALUM.

Jlnsi  ONEHKW 3HaHWH, YMCHUH, HABBIKOB H (WJIM) ONBITA JCATEIBHOCTH,
XapaKTePU3YIOIUX dTarbl (HOPMUPOBAHKS KOMIIETCHIIMH B IMPOIECCE OCBOCHHS JUCIUTLTHHBI
«[IpakTHKYyM TIO HEOPraHMYECKOW XMMHW», MPOBOJMUTCS MPOMEKYTOUHAsI aTTECTAlUsS B BHJIE
3adera (1 u 2 cemectp).

4.2.1 OueHo4YHbIe CPpeACTBA /IJIsl IPOBEJEHUS 3a4eTa:

B cootBerctBun ¢ [lonokeHuemM o NMpPOBENCHUM TEKYIIETO0 KOHTPOJIS YCHEBAaEMOCTH U
IPOMEXYTOUHOM arrectanuu obydarouniuxcs KyoI'Y u ero ¢unmnanoB - 3a4eTbl BBICTABISIOTCS
[0 pe3ynbTaTaM YCIEUIHOTO BBIMOJHEHHUS CTYyJEHTaMU J1a00paTOPHBIX pabOT, KOHTPOJBHBIX
paloT U KOJUIOKBUYMOB.

KoHTponb OCBOEHMS MUCHMIUIMHBI M OLIEHKAa 3HAHMM oOydarommxcsi Ha 3adere
IIPOU3BOJUTCS B COOTBETCTBMM C [lonokeHneM O TMPOBENEHUH TEKYIIETO KOHTPOJIA
yCIIEBAEMOCTH M IPOMEXKYTOUHOM aTTecTanuu oodyqaronuxcs Kyol'Y u ero ¢punmanos.

Kpurepun Onenka YpoBeHb
OTBeT NMOJHBIN, MPaBUIbHBIN, CAMOCTOSTEIbHBIH, «OTIIMIHO» HOBBIIICHHBIH
MaTtepual U3JI0KeH B ONPeeTICHHON JTOrHYeCKon (TpOXBUHYTBII)
MIOCJIEI0BATEIbHOCTH IEMOHCTPUpPYETCS YpOBEHb
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MHOT'OCTOPOHHOCTbH MOXO0/I0B,
MHOT'0aCIIEKTHOCTb 00CY:KIeHUS TPOOIEeMBbI,
YMEHHE apTryMEHTUPOBATh COOCTBEHHYIO TOUKY
3peHusi, HAXOUTh ITYTH PEILICHUs
MO3HaBaTeNbHBIX 33/a4, YCTAaHABIINBAThH
MIPUYHUHHO-CJIEICTBEHHBIE CBS3U MEXITY
CTPOEHHEM, CBOMCTBAMU M PUMEHEHHEM
BEIIECTB, B JIOTHYECKOM PACCYKACHUHU, PEIICHUH
3aa4, TpaduIeCKUX MOCTPOSHUSX HET OIIHOOK,
3ajJjaya peleHa paluoHalIbHbIM CII0OCO00OM

JlaH IOJIHBIN, TPABUIIBHBIN, CAMOCTOSATENIbHBIN «XOpOouIo» 0a30BbIif yPOBEHb
OTBET Ha OCHOBE U3YYECHHBIX MTOHATHH,
KOHIIETIIINH, 3aKOHOMEPHOCTEH, HO IOIYCKAIOTCS
HECYIIECTBEHHbIE OUIMOKHU B pEIIeHUH 3a1a4.

JlaH MOJIHBIN OTBET, HO IIPU 3TOM ECTh «YIOBJIETBOPUTEIBHO) MOPOrOBBIN
CYILECTBEHHbIE OIIMOKN yKa3bIBAIOIINE HA YpOBEHB
HEYMEHUE UCIIOJIb30BATh TEOPETUUECKNE 3HAHUS
Y yMEHUS IPU PELIEHUH ITOCTABJIEHHBIX 3aa4.
JlanHbIe TIPOOEINBI B 3HAHUSX HE MPEMATCTBYIOT
JabHEHTIIEMY 00y4YEeHHIO.

OTtBeT 00HapYy)KUBAET HE3HAHNE OCHOBHOTO «HEYJIOBJIETBOPUTEIHHOY menee 50%,
(TIOpOrOBOTO0) CoepkaHus yaeOHOTro Marepraa YpOBEHB HE
chopmMupoBaH

O1eHOYHBIC CpEICTBA Ui HMHBAJIHIOB W JIMII C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3I0OPOBBSI BEIOUPAIOTCS C YUETOM UX WHAWBUIYAITBHBIX IICUX0(YU3NIECKUX OCOOCHHOCTEH.

— NpU HEOOXOAMMOCTH WHBAIUAAM | JIMIIaM C OTPAHWYCHHBIMH BO3MOXKHOCTSIMU
3II0OPOBBS MPEIOCTABIISIETCS IOTIOTHUTEIILHOE BPEMSI TSl TTOITOTOBKH OTBETA HA DK3aMEHE;

— P TIPOBEICHUH TPOIIEYPHI OIICHUBAHUS PE3YIbTATOB O0YUCHHSI MHBAIUIOB H JIUI] C
OTPaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBBS TIPEAYCMATPHBACTCS MCIIOIB30BAHUE TEXHUYCCKUX
CpeACTB, HEOOXOMMBIX UM B CBSI3M C UX MHJIUBUIYaTbHBIMU OCOOCHHOCTSIMH;

— TIpY HEOOXOIUMOCTH 15l O0YJArOIIUXCSl ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 37I0POBBS
U WHBAIUIOB TMpPOIEAypa OICHUBAHUS pPE3YJbTaTOB OOYUYCHHs 10 JUCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Ipouienypa oneHMBaHUs Pe3ylbTaTOB OOYYCHHs] WHBAIMIOB W JIUI] C OTPaHUYCHHBIMHU
BO3MOJKHOCTSIMH 3JIOPOBBSI 0 JTUCHUIUIMHE (MOXYJIIO) MPEIyCMaTPUBACT MPEIOCTaBICHUE
uHpopmanuu B (opmax, aJanTHPOBAHHBIX K OTPAHMYCHHUSM WX 3JI0POBbS U BOCIIPHUSTHSI
nHpOpMauu:

J1J1s1 JIMT] C HApYIICHUSIMUA 3PCHHS:

— B Ie4YaTHOH (hopMe yBETUUYCHHBIM HIPUPTOM,

— B JopMe PIIEKTPOHHOTO IOKYMEHTA.

JInst TiIL ¢ HapyIIeHUsIMH CITyXa:

— B 1eyatHoi ¢opme,

— B JopMe PIIEKTPOHHOTO IOKYMEHTA.

JInst iIL ¢ HapyHIeHUsIMH OTIOPHO-/IBUTATENIFHOTO arIapara:

— B reyatHoi dopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JlaHHBIM TepeueHb MOXET ObIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyJaronuxcs.

5. IlepeyeHb OCHOBHOW W JOMOJHHUTEJbHOH y4eOHOH JHTEPATYypbl, HEOOXOAMMOMH
AJIS1 OCBOCHMS JMCIUIIIHHBI.
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5.1 OcHoBHas1 JIMTepaTypa:

1. AxmeroB, H.C. O0mas u Heopranuueckas Xumus [DJIeKTpOHHBIN pecypc] : yued. —
Onexkrpon. nan. — Cankr-IlerepOypr : Jlams, 2014. — 752 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/50684

2. I'punByn, H. Xumust smeMeHToB: B 2 T. (KOMIUIGKT) [ DJIEKTPOHHBIN pecypce] : cripas. /
H. I'punByn, OpHiio A.. — DnektpoH. nad. — Mocksa : U3narensctBo "Jlaboparopus 3HaHmiA",
2017. — 1348 c¢. — Pexum gocrymna: https://e.lanbook.com/book/94157

3. Heopranmueckass xumusi: B 3-x tomax/ Ilox pex. FO.l. Tperbsikosa: T1: ®dusuko-
XMMUYECKAE OCHOBBI HEOPraHMYECKOW XWMHUHU: YUEOHHMK JUIS CTYJ. BBICIILy4eO. 3aBeneHHit/
M.E. Tamm, FO.J1. TpetpsaxoB; - M: Uznatensckuii ieHTp «Akagemus», 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 «Akagemus», 2004. —
368c.

5. Heopranmueckas xumusi: B 3-x tomax/ Ilox pen. FO.Jl. TperpskoBa: T2: Xumus
nepexoHbIX deMeHToB KH.1: YueOnuk mnst ctyn. Beicir.yueO. 3aBenenuii/ A.A. Jlpo3mos,B.I1.
3nomanos, [.H. Mazo, ®.M. Cnupunonos; - M: N3narensckuii neHtp «Axagemus», 2007. —
352c.

6. Heopranmueckas xumusi: B 3-x tomax/ Ilox penm. FO.Jl. TperbskoBa: T2: Xumus
nepexoHbIX deMeHToB KH.2: YueOnuk mist cTyn. Beicur.yueO. 3aBenenuii/ A.A. Jlpo3mos,B.I1.
3nomanos, I'.H. Ma3zo, ®.M. CnupuoHoB; - M: U3natenbckuii eHTp «Axagemus», 2007. — 400
c.

7. IlpakTHKyM MO HEOPTaHUYECKOW XUMHUH: Yuel. MocoOue sl CTY/. BBICII. yueO.
3aBeneHuit/ B.A. Anemn, K.M. [lynaesa, A.W. XXupos u np.; [Tox pen. FO.J1. TperbsixoBa — M.:
Wznarensckuii eHT «Axamemus», 2004. — 384 c.

8. ApnamuukoBa, E.1I. COopHUK 3a7a4 Mo HeopraHudeckod xumuu [Tekcrt] : yueOHOE
nocooue mis cryaeHtoB / E. U. Apmamuaukoa, I'. H. Mazo, M. E. Tamwm ; mox pexn. 1O. /.
TperbsikoBa. - M. : Akamemus, 2008. - 208 c. - (Beicmiee npodeccruonanbHoe 0Opa3oBaHUE.
EcrectBennsie Haykn). - bubmmorp.: ¢. 206. - ISBN 9785769538797.

9. 3aiines O.C. 3amaun, yrnpaxHEHUS W BOTPOCHI 0 XUMUHU: Y4el. mocoOue s 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 yrnpaKHEHUS
1o o6mel U Heopranudeckoit xumun. /MuHCK «YHuBepcuterckoe», 1991. — 350 c.

11. O6mas u Heopranuueckas xumus [Tekct]| : y4yeOHHMK ISl CTYIEHTOB XHMHKO-
TexHojoruyeckux By30B : [B 2 T.] . T. 1 : Teoperudyeckue ocHoBbl xumuu / moj pea. A. O.
BopoOreBa. - M. : Akanemknura, 2004. - 371 c. - (YueOHuk ans By30B). - ISBN 5946281291.

12. O6mas u Heopranuyeckas xumus [Tekcrt] : yueOHUK /Ui CTYAEHTOB BY30B : [B 2 T.] .
T. 2 : Xumudeckue CBOMCTBa Heopranuueckux BeriecTB / [A. @. BopoObeB u np.] ; mox pea. A.
®. BopobbeBa. - M. : Akagemknura, 2007. - 544 c. - ABTOpBI yKa3zaHbl Ha 000pOTE THUT. JHCTA. -
bubGnuorp. : c. 543. - ISBN 5946282565.

13. baraeBa, E.B. 3agaun u ynpaxsHenus no oOmeit xumun [Tekcr] : yuebHoe mocobue
Ui CTYJEHTOB  KJIACCHUYECKMX  YHUBEPCUTETOB, OOy4aroIUXCs IO  HEXUMHUYECKUM
cneunansHoctaM / E. B. baraeBa, A. A. bynanosa ; nox pea. C. ®@. Jlynaesa ; Mock. roc. yH-T
uMm. M. B. JlomonocoBa, Xum. dak. - M. : Axamemus, 2010. - 156 c. - (Boicuee
npodeccuoHanbHoe oOpa3oBaHue. EcrecTBeHHBIe Hayku). - bubmmmorp.: c. 154. - ISBN
9785769568978.

5.2 JlonoJiHUTEJIbLHAS JIATEpaTypa:
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1. CyBopoB, A.B. O6mas xumus [Tekct] : yaeOHHMK i CTYAEHTOB By30B / A. B.
Cysopos, A. b. Hukonsckuit. — CII6. : Xumuzaar, 2000. - 623 c. : un. - (YueOHUK Ui BY30B). -
bubmumorp.: c. 593. - ISBN 5938080045

2. Cysopos, A.B. Bonpocs! u 3agauu no o6meit xumuu [Teker] : yaeOHOE ocodue
s ctyneHToB By30B / A. B. CyBopos. - CII6. : Xumm3aar, 2002. - 304 c. - (YueOHUK 1ist
BYy30B). - ISBN 5938080258

3. Kocteipuna, T.B. (KyoI'Y). O6mas xumust [TekcT] : 1abopaTOpHBIA MPAKTHKYM.
[U. 1] / T. B. Kocteipuna, T. I1. Cropoxenko, B. A. Bonsinkun ; M-Bo 00pa3oBaHHsS U HAYKH
Poc. ®enepauuu, KyOanckuii roc. yH-T. - Kpacnomap : [KyOaHckuil rocyaapcTBEHHBIN
yauBepcuret], 2015. - 113 c.

4, Kocteipuna, T.B. (KyoI'Y). Obmas xumus [Tekct] : mabopaTOpHBIA TPAKTUKYM.
Y. 2/ T. B. Kocteipusna, T. II. Cropoxenxko, B. A. Bonsiakun ; M-Bo oOpa3oBanus u Hayku Poc.
®enepaunn, Kybanckuii roc. yu-1. - Kpacnonap : [KybaHckuii rocy1apcTBeHHbIN YHUBEPCUTET|,
2016. - 97 c.

o. [IpakTukym no obmieit u Heoprannueckoil xumuu [TekcTt] : yuebHOe nmocodue st
cTynaeHToB By30B / [B. B. barpakos u ap.]. - M. : KomnocC, 2007. - 464 c. : nn. - (YueOHUKH U
yueOHbIe MOCOOUSl sl CTYACHTOB BBICIIMX Y4E€OHBIX 3aBEJEHHI). - ABTOpPHI YKa3aHbl Ha
obopoTe tur. 1. - ISBN 9785953204996.

6. ZaiineB, O.C. Xumus [Tekcrt] : yueOHuK s cryaeHToB By30B / O. C. 3aiines ;
Mock. roc. yH-T uM. M. B. JlomonocoBa. - M. : Akagemus, 2008. - 540 c. - (Bsicmiee
npodeccuoHanbHoe oOpa3oBanue. EcrectBenHple Hayku). - bubmwmorp.: c. 536. - ISBN
9785769542701.

7. Jlugua, P.A. TecroBbie 3amaHusi 1o oOOmMEH W HEOPraHUYECKOM XHUMUHU C
pemenusimu U otBetamu [Tekct]| / P. A. Jlugun, E. B. CaBunkuna, H. C. Pykk, JI. IO.
AnukOeposa. - 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. CeepmwioBa, H./[. OGmas u HeopraHudeckas XMUMHs: SKCIIEPUMEHTAJIbHBIE 3a7]aud U
yOpaKHEHUS [DneKTpoHHbIA pecypc] : ydebHoe mocobme / H. JI. Cmepmmoa. — CIIG.:
MznarensctBO «Jlawby, 2013. - 352 c¢. - (YueObHuku s By3oB. CrernuanbHas JIMTepaTypa). -
ISBN 9785811414826. — Pexxum nocryma: https://e.lanbook.com/book/13007#book _name

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

11.

5.3 llepuoauveckne U3IaAHUNA:

1. «KypHan HEOpraHUYECKON XUMHUM.
2. «Kypnan oOmielt XuMum».

3. «KoopanHamoHHast XUMUS».

4. «XUMUS U KU3HDY.

6. Ilepeyenr pecypcoB  HMHPOPMAIMOHHO-TEJEKOMMYHHMKAIIMOHHON  CeTH
«HHTEepHEeT», HeOOXOAMMBIX /ISl OCBOCHUS TUCIUIIIHHBI (MOAYJIs).

1. HTEpHEeT cailThl BeAyIIMX rocyqapcTBeHHbIX BY30B u HayuHbIX opraHusauuii PO
(MT'y, CIler'y, PXTY, HI'Y, IO®Y wu np.), Hanpumep xumudeckoro ¢akyinprera MI'Y
www.chem.msu.ru

2. XuMudeckuii mopraix WWw.chemport.ru.

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

7. Mertoauyeckne yKa3aHusi IJs1i OOyYalOIIUXCA IO OCBOEHUIO JUCHUIJIMHBI
(Moay.Jist).

B cootBerctBun ¢ tpeboBanusmMu ®PI'OC BO mnpenogaBaHue y4eOHON AMCLUIIIMHBI
«IIpakTUKyM 1O  HEOPraHWYECKOW  XUMHUW»  NPEAyCMaTPpUBA€T  KOMIIETEHTHOCTHO-
JEeATeNbHOCTHBIM MMOAX0J] B Y4eOHOM MpoIiecce, KOTOPBI OCHOBBIBAETCS HAa MHHOBAIIMOHHBIX
IICUXO0JIOrO-1I€JarOTMYECKUX TEXHOJIOTUSIX, HAIPABJIEHHBIX HAa IMOBBbIIIEHUE 3((PEKTUBHOCTU U
KadecTBa (OpMHUPOBAHUS MPOPECCHOHATBHBIX HABBIKOB 00ydaromuxcs. OCHOBHbIMU (popmamMu
00y4eHHUS SBIAIOTCS: JaOOpaTOpHBIE PaOOTHI.

B pazpaboranHolil mporpaMMe HCHOJb30BaHbl AKTUBHBIE M HWHTEPAKTUBHBIE (DOPMBI
oOyueHus: JUCKYCCHUHU, PEIlIeHHWEe MPaKTUYECKUX 3a7ady M KeHcoB, paboTa B COCTAaBE MajbIX
TPyTI.

Jlig ycrenHoro OCBOEHHS AUCHMIUIUMHBL «lIpakTHKyM MO HEOpraHM4ecKOH XUMHUN»
KOKIBIH CTYAEHT oOecreunBaeTcs y4eOHO-METOJIMYECKMMH MaTepuaiamMu (TeMaTHYeCKUMU
IUIaHAMH  JIAOOpATOPHBIX 3aHATUH, Y4eOHO-METOJWYECKOW JUTeparypoil, 1abopaTOpHBIMU
MPaKTUKyMaMH, TUTIOBBIMH 3aJ[a9aMH ).

Paznuunple Buabl yueOHOW pabOTHI, BKIIIOYAsl CAaMOCTOSATENbHYIO pabOTy CTY/ACHTA,
CIIOCOOCTBYIOT OBJAACHHUIO KYJIBTYPOUW MBIIUICHHS, CIIOCOOHOCTHIO B NMHUCBMEHHOM W YCTHOM
peun JIOTUYECKH NPaBWIBHO O(GOPMHUTH OCHOBHBIE IOJIOKEHUS JTUAAKTHUYECKUX €IWHULL
JTUCHUIUIMHBL, T.€. (OPMHUPYETCSI CUCTEMHBIM MOAXOJ K aHaJU3y XUMHUYECKON HH(pOpMaIu,
BOCIIPUATHIO HWHHOBAIMA, YTO CHOCOOCTBYET TOTOBHOCTH K CaMOCOBEPIICHCTBOBAHUIO,
caMopeali3aIuy, JMYHOCTHOU U TTPEAMETHOMN pedaeKcrun.

Temaruka 1a60paTOPHBIX paOOT COOTBETCTBYET COJAEPIKAHUIO TPOTPAMMBbI TUCITUTUIUHBI.

JlaGopaTopHBIN TPaKTUKYM 0OecIieunBaeT MPUOOPETEHNE U 3aKpeIyieHne HE0OXO0UMBIX
HaBBIKOB W yMeHu#, ¢opmupyer mpodeccruoHanbHbIE KOMIETEHIIMH, TOTOBHOCTh K
CaMOCTOSITENIbHOM W MHIUBUAYAIBHON paboTe, MPUHATHUIO OTBETCTBEHHBIX PEIIEHUN B paMKax
podeccuoHaNbHOM JIeSATEIbHOCTH.

Ha naGoparopHbIX 3aHATHAX MpernojaBaTenb oOpaliaeT BHUMAHUE Ha CIOCOOHOCTH
CTyJ€HTa K JIOTUYECKOMY MBIIUIEHUIO M CaMOCTOSTEIIBHOCTH, IPUMEHSA B CBOEH
ME€JAarOrMYeCKOM JI€ATEIbHOCTH WHHOBAIIMOHHBIA JIMYHOCTHO — OPUEHTUPOBAHHBIM IMOAXO]
00y4eHHS.

JlaGopaTtopHble 3aHATUS MTPOBOAATCS C IIENBI0 YCBOGHMSI CTYACHTAaMHU OCHOBHBIX
TEOPETUYECKUX, METOINYECKUX U OPTraHU3AIMOHHBIX Pa3/IeJIOB MIPOrPAMMEI, a TAK)KE BHIPAOOTKH
Y 3aKPEIUICHUIO HAaBBIKOB MIPAKTUYECKUX YMEHUI.

CogepxaHue CaMOCTOSITENIbHOM pabOThl: UYTEHHE OCHOBHOM U PEKOMEHIyeMOi
JOTIOTHUTENBHOU JIUTEpATyphl, PEIICHUE CUTYAI[MOHHBIX 3a/1ady, YTO CHOCOOCTBYET Pa3BUTHIO
[I03HABATEIIbHOM AKTUBHOCTH, TBOPYECKOTO MBIIUICHHUS CTYAEHTOB, IPUBUBAECT HAaBBIKU
CaMOCTOSITEJIBHOTO NMOMCKAa WH(pOpMAalMK, a Takke (OPMHUPYET CIIOCOOHOCTh U TOTOBHOCTh K
CaMOCOBEPILIEHCTBOBAHUIO, CAMOPEAIU3allMU U TBOPUECKOMW afanTaliu.

B ocBoeHnu AMCHUIUIMHBI MHBAIUAAMHU U JUIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMU
30pPOBbsl OOJIBIIIOE 3HAYEHHE HMEET WHIWBUAyanbHas ydeOHas paboTa (KOHCYIbTAallMH) —
JIOTIOJIHUTEIBHOE Pa3bsICHEHNE YUeOHOT0 MaTepHana.

NunuBuayanbHple KOHCYIbTAIMM IO TPEAMETY SBISIOTCS BaXXHBIM  (PAKTOPOM,
CHOCOOCTBYIOIIUM HHIWBHUIyATH3AI[UH O0YYeHHUS U YCTAHOBIIEHUIO BOCIIHUTATENILHOTO KOHTAKTa
MEXAy TpernojaBaTeieM W OOyJaromMMCS HMHBAIMIOM WJIA JHUIOM C OrPaHUYEHHBIMU
BO3MOYHOCTSIMHU 3/I0POBBSI.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX IIPH OCYIIECTBICHHH
00pa3oBaTeILHOI0 Mpolecca o JMCHUILINHE (MOIYJIIO0).
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8.1 IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHIA.

- cnosib30BaHue 2IIEKTPOHHBIX MIPE3EHTALMM IIPU TPOBEACHUY JICKIIMOHHBIX 3aHATHM.

- Hcnonp3oBaHWe BJIEKTPOHHBIX IPE3CHTALMM IIPU  3alUUTE HWHAWBUAYAIbHBIX
JKCIIEPUMEHTAIIbHBIX 3a/1a4.

8.2 IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 O0eceYeHUsl :

- Microsoft Windows

- Microsoft Office

8.3 IlepeyeHb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM:

1. Dnekrponnas 6ubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru).

2. DnektpoHHas oubnmoreuHas cucrema M3narenscrBa «Jlanwy http://e.lanbook.com/.

3. DnexkTtpoHHas OMOIMOTEYHAss cHUCTeMa «YHUBEPCUTETCKas OMOIMOTEeKa OHJIANH
www.biblioclub.ru.

4. DnekrponHas oubnuoreunas cucrema «FOpaitm» http://www.biblio-online.ru.

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

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

9. MarepuanbHo-TexHu4Yeckasi 0a3za, HeoOXoauMmasi VI  OCyHIIeCTBJICHUS
00pa30BaTeJILHOIO Npolecca Mo IMCHUIIMHE (MOXYJII0)

MarepuanbHO-TEXHUUECKOE 00eCTIeYeHNE T CITUTUTMHBI

Ne Bug pa6or
(MOys1) M OCHAIIEHHOCTH

1. JlaGopaTopHbie 3aHATHS | YueOHast ayAUuTOPHs IS IPOBEICHUS 3aHATUH 1a00paTOPHOTO
TUIA, YKOMIUIEKTOBAHHAS CIEIHAIN3UPOBAHHON MeOeIIbIO,
BBITSDKHOM CHCTEMOM BEHTHIISIIMH, MEJIOBOM JIOCKO,
CpencTBaMu MOKapHOU 0€30MacHOCTH U OKa3aHUs TIEPBOM
MEAMIIMHCKOM MOMOIIH, Ta00PaTOPHBIM 000PYJOBAHUEM: BECHI
TEXHOXUMMYECKUE, JIEKTPUUECKHUE IIIIUTKU, HA0OPBI
XUMHUYECKOH MOCY/Ibl U PEaKTUBOB, BOJITHbIE OaHU, BAKYYMHbIE
HACOCHI, TEPMOMETPbI, MATHUTHBIE MEIIATIKU C TIOJJOTPEBOM
MM-135H «Tarnepy», pH- metp «Okcnept-001-3.04»,
cnekrpodotometp B-1100 DKOBbBIO, nadoparopHblii
nctouynuk nmutanusg [TIPOOKUIT B5-71/1M, Bechl
ananutuyeckue Adventurer Pro AV114C (ayauropun 439¢ u

430c).
2. CamocTosiTenbHas [Tomenienue asst caMOCTOATENLHON PabOThI, OCHAIIIEHHOE
pabota KOMIUIEKTOM y4eOHOM Mebeu, KOMIBIOTEPHOI TEXHUKOM ¢

BO3MO>KHOCTBIO NMOAKIIOUEHUs K ceTH «VHTepHeT» n
o0ecrieyeHHas JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMaIIMOHHO-
00pa3oBaTeIbHYIO cpeay YHUBepcuTeTa, (ayauropus 431c).

I'pynnoBsle (MHAMBHIyalbHBIE) KOHCyIbTauMu (ayauropus 425c, 416c¢), Tekyuuii
KOHTpoJIb (ayautopus 439c) M mpoMexyTouHas aTTecTalusl MPOBOAATCS B ayAUTOPHUSX B
COOTBETCTBUHU € pacnucanueM (ayauropus 425c, 416c¢).
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