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1 I_Ie.]'ll/l " 321a4YH1 OCBOCHHA NUCHHUIIJIMHBI

Llesbl0 OCBOCHMSI HEOPraHWYECKOH XMMHUU SBIsieTCs (POPMUpOBAaHHE y CTYIEHTOB IMEPBOrO Kypca
NpOYHOro (yHIAMEHTa 3HAHWM, OCHOBHBIX 3aKOHOB MPHPOJBI M XUMHUYECKOW HAyKH [UIS YCBOCHHS
MOCIEAYIONMUX 00ImenpodecCHOHANBHBIX U CICIIHATBHBIX TUCIIUATLINH.

3amaum Kypca HEOPraHHYECKOW XHMHH - OCBOCHHE CTyJICHTaAaMH (DyHIAMEHTAIbHBIX 3aKOHOB
XMMHYECKON HAYKH, OCHOBHBIX Pa3/eJIOB TECOPETUUCCKON U MPUKIATHON XMMHUH, 3HAHUEC XUMHHU SJIEMEHTOB
U MX COCIUHEHUH, (HOPMUPOBAHUE HABBIKOB 3KCIIEPUMEHTAIBHBIX HCCIICIOBAHHMN, CBOOOIHOIO BIIAJCHHS
pacyer- HbIMHU OTEPALUSIMH.

2 MecTo THCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JlucuuiuinHa OTHOCHTCS K 0a30Boi yactu 0sioka [l «{uciuImmHb! (MOTYIIN )
[IpepexBusutel qucuumiunel: 51./[.5.17 Quzuka

[MocTpexBusuthl nucuuriunbl: b1.J[.5.22 Ananumuueckas xumus, b1.J[.5.24 Opeanuveckas xumus,
b1.J1.5.27 ®usuueckasn xumus, b1.J[.5.29 Xumuueckas mexuonocus, bl1./{.B.2 Hayunvlie 0cHO8bl WKOILHO2O
kypca xumuu, b1.J[.B.10 Konnouonas xumus, b1.J{.B.2.4.1 Xumus xomnaexcuvix coedunenui, b1./[.B.2.5.1
Memoouxa npenooasanus xumuu, b2.I1.5.Y.1 Yueonas npaxmuxa, b2.11.B.Y.1 O3naxomumenvnas npaxmuxa,
b2.11.B.11.1 [Ipakmuxa no noay4enuro nepeuyHblX HA8bIKO8 HAY4HO-Ucciedosamenvckou pabomoi, b2.11.B.11.3
Hayuno-uccnedosamenvckas paboma

3 TpeOGoBaHus K pe3yabTaTam 00y4eHHs M0 JUCHHUIINHE

[Tporecc n3ydeHus AUCIMUILTAHBI HAITPABJICH HAa (OPMUPOBAHUE CICAYIONUX PE3YIHTATOB O0yUCHUS
[Mnanupyemblie pe3ynbTaThl
0oOy4eHUs IO TUCIUILIAHE,
XapaKTEePU3YIOIINE STAIbI

Kon n HaumeHnoBanue
bopMHUpPYEMBIX KOMITE-

KO,Z[ 1 HAUMCHOBAHUC NHAUKATOPA
JOCTHIXXCHHA KOMIICTCHIIMHN

MHTEPIPETUPOBATH U
000011aTh pe3yNbTaThl
OKCIICPUMCHTAJIBHBIX U
PacyeTHO-TEOPETHUECKUX
paboT XUMHUYECKON
HanpaBJIEHHOCTH

HKCIIEPUMEHTOB, HAOJIIOACHUH, N3MEpEeHuii, a
TaKXe Pe3yJIbTaThl PACYETOB CBOICTB
BEIIECTB M MaTepPHaJIOB

OIIK-1-B-2 [Ipennaraer HHTEpIpETALHIO
pe3yIbTaTOB COOCTBEHHBIX IKCTIEPUMEHTOB U
pacyeTHO-TEOPETUYECKUX PadoT C
UCITOJIb30BAHUEM TEOPETUYECKHX OCHOB
TPaTUIIMOHHBIX U HOBBIX Pa3/IeIOB XUMHUH

. (dbopMupoBaHUS
TEHLUHN .
KOMIIETEHIINH
OIIK-1 Cnocoben OIIK-1-B-1 Cucrematusupyer u 3HATE:
aHaAJIN3UPOBATh, AHAIU3UPYET Pe3yJIbTaThl XMMHUUECKUX - C1I0CO0OBI CUCTEMATH3alUN

Y aHaJI3a Pe3yJIbTaToB
XUMHYECKHX
IKCIIEPUMEHTOB

- TEOPETHYECKUE OCHOBBI
TPaJAMIIUOHHBIX ¥ HOBBIX
pa3zesioB XUMUH

Ymersn:

- CHCTEeMAaTH3UPOBATH U
aHaIM3UPOBAThH
MOJTyYCHHBIC IaHHBIC B
X0/1€ KCIIEpUMEHTA

- MHTEPIPETHPOBATH U
0000111aTh pe3ybTATHI
IKCIIEPUMEHTAIBHBIX U
pac4yeTHO-TEOPETUIECKUX
paboT XUMUYECKOM
HAIpaBJICHHOCTH

Biaajgern:
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- CIOCOOHOCTHIO
CUCTEMATU3UPOBATH U
aHAIIM3UPOBATh PE3YIbTATHI
XUMUYECKUX  IKCIIEPUMEH-
TOB,

HaOII0IeHUH, U3MEPEHUH, a
TaK)Ke pe3yJbTaThl pacue-
TOB CBOMCTB BEILIECTB U Ma-
TEpPUAJIOB

- CIIOCOOHOCTBIO TIPABUIIHLHO
HUHTEPIPETUPOBATH
pe3ynbTaThl  COOCTBEHHBIX
AKCIIEPUMEHTOB

OIIK-2 CriocobeH mpoBo-
IIMTh

XUMHAYECKHIA IKCIICPUMEHT
C UCIOJIb30BAaHUEM COBpE-
MEHHOTO 000PYI0BaHUs,
co0Ir01as1 HOPMBI TEXHUKH
0€301acHOCTH

0€3011acHOCTH

OIIK-2-B-1 PaGoraer ¢ XUMHUUYECKUMHUA
BEIIECTBAMHU C COOTIOJICHUEM HOPM TEXHHUKHU

3HaTh:

- mpaBwiia 6€30macHOro 00-
palieHuss ¢ peaKkTUBAMH W
000pynOBaHUEM

YMeTh:

- CaMOCTOSTEIIBHO PpaboTaTh
C XUMHMYECKHMH BEIIECTBA-
MH C

COOJIIOICHEM HOPM TEXHH-
KU 0€30IaCHOCTH

Baajgers:

- HaBpIKaMu  0€30I1acHOI0
oOpallieHus C peaKTUBAMHU U
o0opynoBaHUEM

4 CTpyKTypa U coiepKaHue QU CUUILTHHBI

4.1 CTpyKTypa AMCOHMIIIMHBI

OO6m1ast Tpy1I0€MKOCTh TUCIHMIUIUHBI COCTaBIISIeT 14 3aueTHbIX equuull (504 akageMUyecKux Jaca).

TpynoemkocTs,
Bun paGotsr aKaJeMHUYECKHUX 4acoB
1 cemectp 2 cemecTp BCETO

O0mas Tpya10éMKOCTH 288 216 504
KonTakTHas padora: 187,25 188,5 375,75
Jlexuuu (JI) 68 68 136
[Tpaktuueckue 3anstus (I13) 34 16 50
JlabopaTtopusie padoTs (JIP) 84 102 186
Koncynpranuu 1 1 2
WuauBuayanbHas paboTa U HHHOBAIIMOHHBIE (POPMBI yUEOHBIX 1 1
3aHATUI

[TpomexyTouHas arrectanus (3a4eT, YK3aMeH ) 0,25 0,5 0,75
CamocrosiTesibHas padora: 100,75 27,5 128,25
- gblnoHeHue Kypcogoti pabomul (KP); +

- 8bINOJHEHUE UHOUBUOYATILHO20 MEOPHUECKO20 3A0AHUSL

(UT3),

- 8bINOIHeHUe pacuemHo-epaguieckozo 3adanust (PI73);

- HanucaHnue pepepama (P);

- HanucaHue 3cce (3),;

- camonoo2omoska (npopabomrka u nogmopenue 1eKYyuoOHHO20
Mamepuana u Mmamepuana y4eOHuKo8 u y4eOHblx nocooull;
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Bun paboter

TpynoemMkocTsb,
aKaJeMHUYECKHUX 4acoB

1 cemectp 2 ceMecTp BCETO
- N0020MOBKA K 1aO0PAMOPHBIM 3AHAMUIM,
- N10020MOBKA K NPAKMUYECKUM 3AHAMUIM;
- N0020MOBKA K KOLLOKBUYMAM,
- N0020MOBKA K PYOE’CHOMY KOHMPOJIO U M.N.)
Buja utoroBoro KOHTpOJIs (3a4eT, IK3aMeH, 3K3aMeH 3K3aMeH
augdepeHupoBaHHBIN 3a4eT)
Pa3)IeJ'II)I JUCHUIUINHBI, U3Yy4YacMbIC B 1 CEMECTPEC
KonunuecTBo yacoB
Ne H ayJIUTOpHAs
pasjena alMEHOBaHUE Pa3ieioB BCero paGora BHeay.
EEERE pabora
1. OCHOBHBIE OHSITHSI ¥ 3aKOHBI XUMUH 50 4 4 | 30 12
2. Crpoenne atoma. 20 6 4 10
3. DJIeMEHTBI PaJHOXUMUH. 16 4 2 10
4, Ilepuonnueckuii 3aK0H U IEPUOJUYECKAs CUCTEMA 29 6 6 10
(I1C).
S. XuMu4ecKast CBS3b U CTPOCHHE BEIIECTRA. 22 6 6 10
6. Hauana xumudeckoil TepMOAMHAMUKH. DHEpreTHKa 26 6 4 6 10
XUMUYECKHX U (Pa30BBIX MIPEBpALCHUH.
7. OCHOBHBIE MMOJIOKEHUSI XUMHIECKOW KHHETHKH. 26 6 4 6 10
8. i’;;TBopLI. PaBHOBecus B pactBopax. OCHOBHBIE MOHS- 42 12 4 16 10
Q. Komrmiekcusie coenunenns (KC). OcHOBHbIE NOHSTHS. 22 6 6 10
10. | OKHCAMTENBHO-BOCCTAHOBUTEBLHBIE IPOIECCHI. 42 12 20 10
Hroro: 288 68 | 34 | 84 102
PaSI[eJ'IBI JAUCHUIUIMHBI, U3y4YacMbIC B 2 CEeMECTpPE
KonunuecTBo yacoB
Ne ayJUTOpHAast
paszena Haumenoanue paznenos BCero paGota BHEay/.
T 113 ] TP pabora
1. CBoiicTBa XUMHYECKHX 3JIEMEHTOB TIEPHOTNIECKON 6 2 2 2
cucreMbl. Bomopoa.
2. CBoliCTBa XMMHMUYECKHUX DJJIEMEHTOB IEPUOIUYECKON 21 6 1 10 4
cuctembl. OOmias xapakrepuctuka VII A rpynmsl aie-
MEHTOB.
3. CBoiicTBa XUMHUYECKHX 3JIEMEHTOB MEPHOANIECKOM 21 6 1 10 4
cuctembl. O6mas xapakrepuctuka VI A rpynmsr sme-
MEHTOB.
4, CBoiicTBa XMMHYECKHX JJEMEHTOB MEPHOANIECKON 19 6 1 10 2
cuctembl. O0mas xapakrepuctuka V A rpynmsl aie-
MEHTOB.
5. CBoiicTBa XUMHYECKHX 3JIEMEHTOB MTEPHOAMIECKOM 19 6 1 10 2
cucrembl. O0mas xapakrepuctuka [V A rpymnisl sie-
MEHTOB.
6. CBoiicTBa XUMUYIECKUX DJIEMEHTOB ITEPHOTHICCKOMH 17 4 1 10 2
cuctembl. O0mas xapakrepuctuka Il A rpynmsl sme-
MEHTOB.
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7. Bnaropoansie ra3sl. 3 2 1

8. Oco0eHHOCTH XUMHUH AJIEMEHTOB-MeTaiIoB. [lenou- 17 4 1 10 2
HBIE U IIEJI0YHO3EMEIbHBIE 3JIEMEHTHI, MarHUN, OepHiI-
JIUi 001ast XapaKTePUCTHKA.

9. XuMUs IePEeXOIHBIX AMeMeHTOB. OCOOEHHOCTH 3JICK- 17 4 1 10 5
TPOHHOTO CTpoeHus. i3MeHeHne cBOMCTB d-
97eMeHTOB: TUTaH, IMPKOHNUH, TaQHUH.

10. | Xumus nepexoHbIX 31eMeHTOB. OCOOEHHOCTH JIeK- 17 4 1 10 5
TPOHHOTO CTpoeHuUs. Mi3MeHeHue cBOiCTB d-
37eMeHTOB: BaHaauii, HHOOHIA, TaHTAJ

11. | XwuMmus epexogHbIx 3JeMeHToB. OCOOCHHOCTH DJICK- 17 4 1 10 2
TPOHHOTO cTpocHUs. 3MeHeHne cBoKCTB d-
aneMeHToB: XpoM. MonubaeH. Bonbhpam.

12. | Xwumus nepexoaHbIx 3aeMeHTOB. OCOOEHHOCTH dJIeK- 17 4 1 10 5
TPOHHOTO cTpoeHus. i3MeHeHne cBOiCTB d-
areMeHToB: Maprasnen. Texuenuii. Penuii.

13. |Tpwuana xenesa. 5 4 1

14. |IInaTUHOBBIEC METALIBL. 5 4 1

15. |Mens, cepebpo, 30710TO. 5 4 1

16. |UwuHk, Kagmuii, pTyTh 5 4 1

17. | Xumus peaxo3eMenbHbIX 3eMeHToB (P33): ckannui, 5 1 4
WUTTPUH, TaHTaH, JJAHTAHU bl AKTHHOUJIBI.
Uroro: 216 68 | 16 | 102 30
Bcero: 504 136 | 50 | 186 132

1.1 Conep:xanue pa3aeoB TUCHHILIMHBI

Pazoen 1. Ocnosnvle nonsmus u 3aKOHbL XUMUU
OcCHOBHBIC TIOHATHS XUMHH (aTOM, MOJICKYJIA, MOJIsSIpHAad MaccCa, MOJICKYJIApHAsA Macca, MOJIb, OTHO-

CUTCJIbHAaA MOJIAPpHAA MaccCa, aTOMHasA MacCa, BEIICCTBO, U ,Z[p) OCHOBHBIC KJIACChI HEOpPraHN4YCCKUX COCAU-

HeHHﬁ, KJ'IaCCI/I(l)I/IKaLII/IH W HOMCHKJIATYpa. 3akoH COXPAaHCHUA MAaTCPpHUU. CTCXI/IOMeTpI/I‘{eCKI/Ie 3aKoHbI. I'azo-

BbIC 3aKOHBEI.

Pazoen 2 Cmpoenue amoma.
CoBpeMeHHOE TIPENICTABIICHUE O CTPOCHUM atoMa. ATOMHBIE SJEKTpOHHBIE opOuTanu. BosHOBas

¢byuknus u ypasHenue Lllpeaunrepa. KBantoBeie uncna. CriuH M COOCTBEHHBI MarHUTHBI MOMEHT 3JIEK-

TpoHa. MHOT03JIeKTpOHHBIE aTOMBI. OTHORJIEKTPOHHOE TpudImkerune. DhexTuBHBIN 3apsa sapa. [Ipasuna

Creniirepa. OpOuTasibHbIe YHEPTUU. DIIEKTPOHHBIE KOHuUrypanuu. [IpaBuna 3anomHeHUs] aTOMHBIX OpOu-
Tasield. MexX3JIEKTPOHHOE B3aUMOECHCTBHE.

Pazoen 3 dnemenmeul paouoxumuu.
EcrecTBeHHO-paiMOaKTUBHBIE 3J€MEHThl. OTKpBITHE PaJMOAKTUBHOCTH. Buabl pajroakKTUBHOCTH.

[Tepuon nonypacnana. OCHOBHOM 3aKOH paJlMOAaKTUBHBIX NpeBpaiieHuil. [IpaBuno casura. PangnoakTuBHOE
paBHOBecue. ickyccTBeHHas! paJi0aKTUBHOCTG. SlnepHble peakiui. CHHTE3UpOBaHHbBIE JIEMEHTHI.

Pazoen 4 Ilepuoouueckuii 3axkon u nepuoouyeckasn cucmema (I1C).
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Crpykrypa Ilepuoauueckoit cucteMsl. [lepnoagMdHOCT, U3MEHEHUSI CBOMCTB 3JIEMEHTOB. BHYTpeH-
Hs IEPUOJUYHOCTh. ATOMHBIE panuychl. DHeprus noHu3auu. CpoAaCTBO K 3JIEKTPOHY. MarHUTHBIA MO-
MEHT. DJIEKTPOOTPULIATENBHOCTD.

Pa3zoen 5 Xumuueckan c6a3v u cmpoeHue geujecmaa.
[Ipupona xumuueckoi cBsi3zu. KoBasenTHas cBs3b. Meroa BajneHTHBIX cBszeid (MBC). I'mGpuansa-

1[Ms aTOMHBIX opOuTaneil. Teopusi B3auMHOT0 OTTAJIKMBAHMS JIEKTPOHHBIX map (Mozensb [ 'umiecnu). Meroz
MOJIEKYJISIpHBIX opOuTaneir (MMO). [IByxaToMHBIE TOMOSIEpHBIC MOJIEKYIbI. ['eomeTpust Mmonekyn. MoHHas
cBsA3b. Merayuinueckasi cBsi3b. OCHOBHBIE NIPEACTABICHUS O CTPOEHUM TBEpAOro Tena. BomoponHas cBA3b.
Cuibl Ban-gep-Baanbca.

Pazoen 6 Hauana xumuueckou mepmoouHamuku. InepzemuKka Xumudeckux u ¢a3oevix npespa-
weHuil.

OcHOBHbIE MOHATUS XUMUYECKON TepMoauHamMuKu. [lepBoiif 3akoH TepmoauHamMuku. TersoBbie 3¢-
dexThl 1 TepMoXUMUYecKue ypaBHeHUs. 3akoH ['ecca. TemmeparypHas 3aBUCUMOCTb DHTAJbIINHU. Y paBHE-
nue Kupxroda. Hampasnenue (u3nKo-XMMHUYECKHUX MPOILIECCOB. DHTPOMUS U BTOPOE HAyaio TEPMOJUHA-
mMuKu. JHeprun ['n66ca u 'enpmromnsia. Kputepuu caMmonpon3BosibHOTO MpoTeKaHus mporeccoB. DazoBbie
paBHOBecHs U (pa3oBble ruarpaMmsl. [IpaBuio a3 'ndoca.

Paszoen 1 OcnogHble nON0HCEHUA XUMUUECKOT KUHEMUKU.
3akoH JeicTByomux Macc. MakTopsl, BIMUSIONIME HA CKOPOCTh XUMUYECKON peakiuu. MexaHu3mMbl

XUMHNYCCKUX peaKHHﬁ. I'omorenHsiii u FeTepOFGHHLIﬁ Katanu3. PaBHOBecHEe XMMHUUECKUX IIponIecCCoB. Kon-
CTaHTa PaBHOBCCHA, CBA3b C TCPMOJUHAMHUYCCKUMHU (I)YHKI_H/IHMI/I. HpI/IHI_[I/IH CJBUI'a PaBHOBCCHA.

Pazoen 8 Pacmeopul. Pasnosecus 6 pacmeopax. OcHogHble NOHAMUAL.
Komnurarushseie cBoiicTBa pactBopoB. MneansHeli pactBop. Heanekrponutsl. [lonnxkenne nasieHus

napa HaJl pacTBopamu (nepBblii 3akoH Payns). [ToBeieHre TemnepaTypbl KUIIEHUS. U NTOHMKEHUE TeMIepa-
Typbl 3amep3aHusl pacTBOpoB (BTopoil 3akoH Paymns). Ocmoruyeckoe naBieHHe. 3aKOH OCMOTHYECKOTO
nasienust Baut-I'opda. M3oronnuecknii KoOaQpPUIUEHT. DAEKTPONIUTHI. DAEKTPOIUTUYECKAs TUCCOIHALINS.
KonuuecTBeHHbIE XapaKTEPUCTUKH TUCCOIMAIMU (CTETEHh U KOHcTaHTa). Cuia a3iexkTpoauToB. Cralbie
JIEKTPOJIMTHI (3aKoH paz0aBienus OcTtBanbaa, ypaBHeHue Konbpayia). CHilbHBIE 3IEKTPOIUTHI (KaxyIas-
Csl CTENEHb JUCCOLHUAINY, TIOHATHE 00 aKTUBHOW KOHIEHTpauuu). KucioTHo-ocHOBHBIE paBHOBecus. Teo-
pUM KHCIOT M ocHoBaHUil. BydepHbie pacTBopbl. ABTOnpoTonn3 Boabl. MoHHOEe npousBeneHue Boabl. Ku-
CJIOTHO-OCHOBHBIE MHAMKATOPBI. ['uaponu3. Tumsl coneit mo cnocoOHOCTH MoJBepraThesi rUIponnu3y. Mexa-
HU3MBI THApoin3a. KomudyecTBeHHBbIE XapaKTEepHCTHKU Tumaposmsa. [Ipoussenenue pactBopumoctu (I1P).
[Tpasuno ITP. ConeBoii a3 dexr.

Pa3zoen 9 Komnnexcuwte coeounenusn (KC). Ocnoenvie nonsamus.
Homenxknarypa KC. U3omepus KC. Ctpoenune kommuekcHbIx coenquHenuil. [Ipounocts cBszu B KC.

Oxpacka koMmiuiekcoB. Dddekt Ana-Temnepa. TepmoauHaMuyeckas U KMHETHYECKasT YCTOWYMBOCTH KOOP-
JUHAILMOHHBIX COETUHEHUM.

Pazoen 10 Okucnumensvno-eoccmanogumeinsHsle RPoUeccol
Tunsr OBP. Metoasl coctaBnenust ypaBHenuiit OBP. Ilpoieccsl, mpoTekaronye B ralbBaHUYECKOM

anemente. Ilonstue 00 smekTpogHoM mnorteHmmane. luarpammbel Jlatumepa. HopmanbHBIN BOIOPOIHBIN
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anektpon. DJC. Dnekrponus. 3akonsl M. Dapanes. ['anpBaHoNIacTUKa U rajbBaHocTerusa. Kopposus me-
TaJJIOB M CIIOCOOBI 3aIIUTHI OT HEE.

Pazoen 11 Ceoiicmea xumuueckux nemeHmos nepuoouueckou cucmemslt. Booopoo.
Hewmerannst nepsoit rpynmsl [IC J[.1. MenaeneeBa. Bogopon - nepssiii asement [1C. Bogopon, Bo-

J1a, IEPOKCHJT BOAOPOIa, XUMUIECKHE U (PU3HUECKUE CBOMCTBA.

Pazoen 12 Ceoiicmea xumuueckux 3iemMeHmo8 nepuoouueckoi cucmemsl. Qowan xapaxmepu-
cmuxka VII A cpynnut 21emenmos.
Hemeramnsl cenpmoit rpynmel [IC J[.M.MenneneeBa — ramorensl — XJjop, ¢Gtop, OpoM, Hoj, acrar.

OO6mas xapakrepuctuka. OcHOBHbIE (hOpMBI XUMHUUECKOH cBsi3U. CTpoeHne ABYXaTOMHbIX Mouiekyl. Ilpe-
o0ajaHie HEMETAJUIMYECKHX CBOMCTB. MI3MeHeHne sHepruu CBs3u rajloreH-rajloreH U XUMHUYeCKOW aKTHB-
HOCTH B sy ABYXaTOMHBIX MOJIEKYJI TaJIOT€HOB. BiusHNE NU3MEHEHUS MEKMOJIEKYIISIPHOIO B3aUMOJICHCT-
BUSL MO psgy ¢GTOp-HON HAa HMX arperarHoe COCTOSHUE. XHMHYECKHE CBOWCTBA B  MOJCKYJISIPHOM
COCTOSIHMM,B3aMMOJICHCTBHE € MeETaUlaMM M HeMeTraulamu. Baxnenmme wmuHepansl. llonydyenue wu
IIPUMEHEHHE Tajo- TreHoB. ['amoreHoBogopoxasl. Kucimopomnele coenvHEHMs ranoreHoB. M3meHeHue ux
YCTOMUYUBOCTH B psiny GTop - Hoxa. BropuuHas nepuoJu4HOCTh B U3MEHEHUH YCTOHUMBOCTU KUCIOPOJIHBIX
COE€IMHEHUI.

Pazoen 13Ceoiicmea xumuyeckux 31eMeHnO8 nepuoouueckou cucmemol. Qouan xapaxkmepu-
cmuka | A zpynnul 21emenmos.
Kucnopon. Crpoenue monexyisl ¢ nozuuuiit MBC u MMO. [TapamMarseTusm MoJIeKyasspHOTO KHCIIO-

pona, puznUecKue U XMMHYECKUE CBOWCTBA. BakHelne KUCIOPOIHbIE COSTMHEHUS — OKCHJIBI 2JIEMEHTOB-
METAJJIOB M 3JIEMEHTOB — HEMETAJIOB, TUAPOKCUIBI METAILIOB, KUCIOPOACOAECPKAIINE KUCIOTHI U UX COJIH.
DuU3NYECKUE U XMMHYECKHE CBOMCTBA OKCHUJIOB. II€pOKCHIbBI M HAIMEPOKCUIBI, UX MOJYyYEHUE, CBOWCTBA U
npumeHeHnue. O30H ero CBOKWCTBA, CTPOCHHE, MoTydeHrne. O30HUIBI.

Xanbkorensl. Cepa, cenen, Temryp. OOmas xapakrepuctuka. PacnpocTpaneHHOCTh U (POpPMBI Haxo-
XKAeHUs B ipupoje. I3MeHeHne XapaKTepHbIX BaJICHTHBIX COCTOSHUM B psiay Kuciopoa-reimnyp. OcobeHHo-
CTH KaTEHAIMH B PALy KUCIOPOA-TEIUTYpP. AJUIOTPONHBIE U MOIUMOP(]HBIE MOTU(DUKAIIUU CEPBI, AUATPAMMBI
coctosHus cepbl. CoeanMHeHus1 cepbl ¢ MeTallaMu U Hemetayiamu. [Ipumenenue cepsl. Bogopoansie co-
€MHEHUS Cephl, CelieHa, Telnypa, Gu3nUecKue U XUMUYECKUEe CBOMCTBA, MONyuyeHUue U npumeHeHue. Ku-
CJIOTHO-OCHOBHBIE€ CBOMCTBA BOJIHBIX PACTBOPOB BOJOPOJHBIX COEAMHEHUN XalbKoreHoB. [lomucynbdaHsl.
XanbkoreHu1bl MeTalioB. [lonydenne u cBoiicTBa. KHCIOpOAHBIE COCNMHEHUSI CO CTENEHBIO OKHUCIICHUS

(IV) u (V1). Okcumbl, KUCIOTHI, COJIH.

Pazoen 14Ceoiicmea xumuyeckux 3n1emMeHmo8 nepuoouueckou cucmemol. Oduias xapaxmepu-
cmuka \ A zpynnot dnemenmos.
[Mauktuael. A3ot, docdop. CTpoeHne MOJEKyNbl a30Ta. YHUKaJIbHbIE (GU3NYECKHE U XMMHUYECKHE

CBOMCTBA MOJIEKYJSIpHOro azora. AMmuak. Comn amMmoHus. ['maponus conet. ['mapasuH, TMAPOKCHTIAMUH.
CpaBHEHHE OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTENbHbBIE CBOMCTB aMMHUaKa, THpa3uHa U TUAPOKCHUIIA-
MuHa. ["anorennspsl azora. Kucnopoansie coeaunenus azora. OKCHIbI, COCTaB, CTPOCHUE U 3aKOHOMEPHOCTH
B U3MeHEeHUH cBOMCTB. [lonmydyeHne okcunoB azora. A30THCTas M a30THas KUCIOTHI, onydeHue. Comnocras-
JIEHUE CTPOEHUsl U CBOWCTB. HUTPUTHI M HUTpATHI, OJyUYEHUE, CBOMCTBA, IPUMEHEHHUE. AJUIOTPOIIHBIE MO-
mudukammuu pocdopa. @ocoun. Judocdan. Ianorennnsr Gocdopa. Kucinopoansie coenunenus docdopa,
OKCH/JIBI, KUCIOTHI, conu. OO0Ias XxapakTepUCTUKA 3JIEMEHTOB MOATPYIIbI MbIIbsiKka. OCOOEHHOCTH XUMHU-
YECKUX CBOWCTB, KaK IOCTIEPEXOAHBIX 3J1eMEeHTOB. CKIOHHOCTh K 00pa30BaHHUI0 XMMHUYECKOW CBSI3U C ce-
poH.
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Pazoen 15 Ceoiicmea xumuueckux 31eMeHmo8 nepuooudeckou cucmemst. Qowiasa xapaxmepu-
cmuka |V A epynnut 3nemenmos.
VYraepon, 0COOEHHOCTH 3JEKTPOHHOTO CTPOSHHS, aJuIoTponHble Moaudukanuu. Kapounsl. Kuco-

poanbie coenunenus yriepoaa. Conu. Kpemuuid, coenuuenus ¢ MerauiamMu 1 Hemetayiamu. Cunanbl. Ku-
CJIOpPOJIHBbIE COEIUMHEHUs] KpeMHUs. JIMOKCHJI, KpEeMHHMEBBIE€ KHUCJIOThI W COJU. JlnaroHanbHOE CXOACTBO
CBOMCTB COeIMHEHUN KpeMHHs U 60pa. DIEMEHTHI MOATPYIIbI FepMaHus - FTepMaHui, 0J0BO, cBUHEl. Du-
3U4YecKue U Xxumudeckue cBoiictBa. Haxoxnenue B npupoge. [lonydenne u npumenenue. Conu. Oco6eHHo-
CTH U3MEHEHHS CBOMCTB COEIMHEHUH B Psily YIJIepoI-CBUHEN. BaxkHeue coeJMHEHHs] 3JIEMEHTOB IPYIIIIbI
B creneHsax okucienus (1) u (IV).

Pazoen 16Ceoiicmea xumuyeckux 31eMeHmo8 nepuoouueckou cucmemol. Qouwana xapaxkmepu-
cmuka |11 A zpynnut 2nemenmos.
bop, amomunuii. IlpenmMyiiecTBO M HEAOCTaTKU PACCMOTPEHUS XUMHUHM OOpa U aTOMUHUSA, Kak

NpeAMCCTBCHHUKOB 3JICMCHTOB NOATIPYHIIbI CKAHAWA U TaJUINA. Cneumbmca CBOICTB COGI[I/IHCHI/Iﬁ raJijiuid,
WHIWUA, TAJJIMA KaK IOCTHCPEXOJHBIX 3JICMCHTOB. Banentneie coctosiaus. OCOOEHHOCTH OKHCIUTEIBHO-
BOCCTAaHOBUTCIHLHBLIX CBOMCTB COGI[I/IHCHI/Iﬁ TaJlJIus. AM(bOTepHOCTI) OKCHAOB U TUAPOKCUIOB IraJlyivsd, UHAWA,
tamus. Conn. HOJ'IyLICHI/IC " IIPUMCHCHHUC.

Pazoen 17 brazopoouwie 2a3zwl.
OO0mias xapakTepuCTUKa 3JEMEHTOB riaBHOW moArpymnmbsl VIII rpynmbl mepuoanyeckoil CHCTEMBbI

JI.W. MenneneeBa. DneKTpoHHbIE KOHpUTrypauuu atoMoB. Haxoxxnenue B npupoze. CposicTBO aTOMOB K
anekTpoHy. HeBaneTHble U BaJleHTHBIE COEIMHEHUS OJIaropoJHbIX ra3oB, IojyyeHue, cBoiictBa. CoenuHe-
HUA BKIIFOUCHUS. HpI/IMeHeHI/Ie 6J'IaFOpOI[HI)IX Ta30B U Ux COC}II/IHGHI/IfI. dusznonornueckas akKTUBHOCTb.

Pazoen 18 Ocobennocmu xumuu nemenmos-wemannos. Illenounvie u wenounozemenvhole 3ne-
MeHMbl, MAZHU, OepunIuil 00uWan XapaKmepucmuKa.
Haxoxnenue B npupone u BaxHenmme MUHepansl. [lonydeHne B MeTaIIIMYECKOM COCTOSIHUU. W3-

MEHEHHEe XMMUYECKON aKTUBHOCTH B PSAY JUTHIM - 1Ie3uil U Oepruinii — paauil (OTHOIIEHHE K BOJIE, KUCIIO-
poay, a3ory). CoeIMHEHHs] ¢ HEMETANIaMU — IOJy4YEHUEe, CTPOEHUE, CBocTBa. 3MeHeHne TepMHUuecKou
YCTOMYMBOCTH U COCTaBA KHUCIOPOJHBIX COCAMHEHUHN B IPYIIE LIEIOYHBIX U IIEITOYHO3EMENIBbHBIX JJIEMEH -
ToB. O30HuAbL. ['uapokcuasl. ['mapokcua 6epusums u ero amporepHocTh. Conu OepHIIUsS U UX THAPOIU3.
JlnaronanbHO€ CXOJACTBO CBOWCTB COCAMHEHHUN MarHusi W JuTuA. [I[pruMeHeHue IIEeTOYHBIX W HIET0YHO3€e-
MEJILHBIX DJIEMEHTOB.

Pazoen 19 Xumusa nepexoonuvix 3nemenmos. Ocobennocmu IneKmponnoz2o cmpoenus. Hzmenenue
ceoticme d-anemenmos: Tuman, yupkonui, 2agpnuil.
Turan, nupkonuii, rapuuii. O6mas xapakrepuctuka. BanentHoe cocrosiue. Ou3nueckue U XUMHU-

YecKHe CBOWCTBA, COcOObI nonyueHus. CoeTMHEHUs DJIEMEHTOB cO cTeneHbto okucienus (IV): oxcuasl u
TUAPOKCUBI. M3MeHeHue KHUCIOTHO-OCHOBHBIX CBOMCTB OKCHUIOB M THJIPOKCHJIOB B PSAY TUTAH - Ta(HHUIA.
Cocrosnue tuTana, nupkonus u raduus (IV) B BogHbIX pacTBopax, BIusHUE pH cpensl Ha paBHOBecue
rujponusa. CTpoeHne TUTAaHWI- HOHA M COOTBETCTBYIOIIUX MPOU3BOAHBIX LUpKoHUs U raduus. Comnu. Ile-
pokcocoequnenuss tutaHa  (IV). KowmrutekcHbie  coemuHeHus.  COINOCTaBICHHE  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHON yCTOWYMBOCTH coenuHeHui co cteneHsmu okucienus (II), (III), (IV) B paay turan —
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raduuii. [Tonyuenue u cBorictBa coseit Tutana (III). Cocrossane nonoB tutana (II1) B BogHBIX pacTBOpax,
rugpokcu tutana (111). Okeun tutana (11). [lpumeHeHne coeTMHEHMI TUTAHA, IMPKOHUS U TadHUSL.

Pazoen 20 Xumusn nepexoonvix 3nemenmos. Qcovennocmu 31eKmpoHno2o cmpoenus. Uzmenenue
ceoucme d-snemenmos: Banaoui, nuoouii, manman.
Bananuii, HnoOuii, Tanran. @u3ndecKkue U XMMHUECKHUE CBOWCTBA, MoiydueHue u npumeHenune. Co-

eauHeHus co crenenbto okucaeHus (V). CocrosHue B pactBopax, Biusaue pH. M30- u rerepononucoenu-
Henus BaHaaus. Commu. [lepokcuanbie coequnenus Banaaus (V). MI3sMeHeHHe yCTOMYMBOCTH COSTUHEHUN C
BBICIIMMHU M HU3IIMMU CTETICHSAMU OKHCIICHUS B psALy BaHaauil - TanTan. [lonydyenue coenuHeHuil BaHaAUs
(IV), (I1I), (IT) B BOAHBIX pacTBOpax, COCTOSTHUE HOHOB. I uuponus. ComocTaBieHne KUCIOTHO-OCHOBHBIX H
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX CBOMCTB COCTMHEHHH BaHaaus co creneHsaMu okucienus (V), (IV), (II)

u (I).

Pazoen 21 Xumusa nepexoonuvix 3nemenmos. Ocodennocmu 3neKmponno2o cmpoenus. Mzmenenue
ceoticme 0-3nemenmos: Xpom. Monuooen. Bonvghpam.
Xpom. MonubaeH. Boiashpam. BanenTasie cocTostaus. MeTalTMYecKuii XpoM, MOJIMOACH U BOJb()-

pam, ¢pu3nYecKne U XMMUYECKHE CBOMCTBA, CIIOCOOBI MOTy4YeHusl. KHCIopoaHble COSMHEHNSI CO CTETIEHBIO
okucnenus (VI). Okcun xpoma (VI), nmonyuenue u cBoiictBa. KcioTHO-OCHOBHBIE PaBHOBECHS B BOJHBIX
pactBopax xpomaroB. {u-, Tpu- u Terpaxpomatsl. Oxcujipl MonubeHa u Boiab(pama (VI). MonubaeHoBsle
U BoJb(ppamoBble KUCHOTHL. [lonnmepusanus. M30- u rereponoiancoeIMHEHNs Ha OCHOBE MOJINO/IEHOBOH U
BOJIb(pamMoBoi KucioT. CoeAMHEHUsT XpoMma, MOJUOJIeHa U BoJb(ppamMa B HUBLIMX CTENEHSIX OKHCICHMUS.
ComnocTaBiieHle KUCIOTHO-OCHOBHBIX M OKUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX CBOICTB COEAMHEHUI Xpoma
(u ero ananoros) co crenensimu okucienus (II), (1), (VI). IlepokcuaHple coeAMHEHNSI XpOMa — HAJIXPOMO-
Basi KUCIIOTA, HaJIXpPOMAaTHI.

Pazoen 22 Xumus nepexoonuvix r3nemenmos. Ocobennocmu inekmponnozo cmpoenus. Hzmenenue
ceoticme 0-snemenmos: Mapzaney. Texneyuit. Penuil.
Mapranen. Texneuuil. Pennii. O0mas xapaktepuctuka. Munepainbl. OTkpbiTue peHusi. CUHTE3 Tex-

Helus. BaneHTHbIE COCTOSAHUS Mapraiia, TeXHeuus, peaus. [loaydyeHrne MeTauiInuecKkoro Mapraiua, TeXHe-
uug u peHus. CoeAMHEHUsT B BBICIIMX CTENEHAX OKUCIEHUs. MapraHuoBas M MapraHiiOBHCTasl KUCJIOTBHI.
[Tepmanranatsl u ManraHatsl. [lomyuenue, cBoiictBa u npumeHenune. Coequnenus mapranna (IV). Juokenn
MapraHiia 1 MaHTaHUTHI, moxydenue u cBoiictBa. Mapranen (II) u (IIT). Oxcuabl, THAPOKCHIBI, UX TIOTyYE-
HHE U CBoMcTBA. COIIOCTABICHUE KHCIOTHO-OCHOBHEIX M OKHCIMTEIbHO-BOCCTAHOBHTEIBHBIX CBOHCTB CO-
eIMHEHU MapraHiia (1 ero aHajJoroB) B Pa3IMYHbBIX CTETICHSIX OKHCIICHHS.

Pazoen 23 Tpuaoa sncenesa.
O6mas xapakrepuctuka d-snementoB VIII rpynmnsl [lepuoandeckoit cucreMsl. DIeKTpOHHBIE KOH-

duryparnuu aromoB. dopMaabHbIe BAJICHTHOCTH U XapaKTEPHBIC CTEMEHU OKUCIeHHs. HaxoxaeHue B mpu-
poje u crmocoOb! moaydeHus MeTauioB. Ou3ndeckue U XUMHUYECKHAE CBOMCTBA MPOCTHIX BEIIECTB. 3HAUYCHUS
CTaHJIAPTHBIX OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX MOTEHIIMATIOB U OTHOIIEHUE METAJIJIOB K KUCIIOTaM.

[Ipumenenne. Oxcunppl D0. Ilonyuenne. ®duznueckne W XHMHYECKHE CBOWCTBA. [MApOKCHIIBI
3(OH),.

[Tonyyenue. KucinorHo-ocHoBHBIE cBoiicTBa. KommiekcooOpasyromme cBoiicTBa. TepMmoauHaMuka
pacTBOpPEHUS THJIPOKCHIOB B BOAHBIX pacTBopax ammuaka. Conu. CTpoeHHE U yCTOMYMBOCTh AaKBAKOMILIEK -
coB xene3a, kobanpTa, HUKENs (II). KommuiekcHbie conmn. BoccTaHOBUTENBHBIE CBOMCTBA CPEIHUX U KOM-
IUIEKCHBIX COJICH.
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Oxkcupl xene3a u kobanbTa 203, [Tonyuenne. dusnyueckne U XMMUYECKHE CBOMCTBA. TepMoanHa-
MUKa peakiuil B3aumoaeiicteus okcuaa sxenesa (I1I) ¢ oCHOBHBIMU U KUCIOTHBIMU OKCHUAaMu. AM(OTEpHbBIE
cpoiictBa. ['mapokcuasl I(OH);. [Tonydenne. KucnoTHO-OCHOBHBIE CBOICTBa B pacTBOpe U TBepAoH (ase.
3HaueHHs]  CTAHJAPTHBIX  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  IMOTEHIMAIOB W OKHCIUTEIBHO-
BOccTaHOBUTENbHBIE cBOMcTBA. Conn xene3a (III). Ctpoenue u ycroitunBocTh akBakoMiuiekca sxkenesa (I1I).
['uaponutrueckas yctonunBocTh cosieil. Komrekcubie conu xenes3a (I11) u kodanera (II1). OxucaurenpHO-
BOCCTAHOBHUTEJIBHBIC CBOWCTBA CPEAHUX M KOMIUIEKCHBIX coseit kenesa (III). CpaBHuTenbHAs XapaKTepu-
CTHUKA OKHCIIUTEIBHBIX CBOMCTB B psny coenuHeHui xenesa (III) - kodanpra (II1) - Hukens (III). Coequne-
Hus xene3a (VI). @eppatel. [lonyuenue. BausHue KUMCIOTHOCTH Cpelibl HA OKUCIUTEIbHBIC CBOWCTBA (ep-
par-uoHa. V3MeHeHHe KHCIOTHO-OCHOBHBIX M OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX CBOICTB COEIUMHEHHIA
JKeJe3a ¢ pOCTOM CTETICHH OKUCIICHHS ero aToma. KauecTBeHHbBIE peakiliy Ha JKene30, KOOAbT, HUKETb.

Pazoen 24 ITnamunoewvie memaiol.
DJIEKTPOHHOE CTPOCHHUE aTOMOB, CTEIICHU OKHCJICHHS W KOOPAMHAIIMOHHBIC YHCJIa B COCIUHCHUSX.

Haxoxnenue B mpupoac U IMOJIy4CHUC. CBolicTBa IMIPOCTBIX BCHICCTB.

CocraB H cBOMCTBa HCKOTOPLBIX Hauboee HN3YUCHHBIX COCJIMHECHUM. HpI/IMeHeHI/Iﬁ IIJIaTUHOBBIX MC-
TaJlJIOB U UX COG,I[I/IHCHI/Iﬁ.

Pazoen 25 Meow, cepeopo, 3010mo.
DNEKTPOHHOE CTPOCHHE aTOMOB, CTCIICHH OKHCIICHUS W KOOPJWHAIMOHHBIC YHCIAa B COCAUHCHHUSIX.

Haxoxnaenne B mpupoje u moinydenre. CBOMCTBA MPOCTHIX BemecTB. OKCHUIBI THAPOKCUIBI U COTTH MEJIU, UX
YCTOMUYMBOCTh U OKUCIUTEILHO-BOCCTAHOBUTENIbHBIEC CBOMCTBA. OKCHUI, THAPOKCUI U coiiu cepedpa. Ceeto-
YyBCTBUTEIHLHOCTh TaJIOTEHU]IOB, MX PACTBOPUMOCTh B BOJIE M KOMIUIEKCOOOpasyromux peaktuBax. Coenu-
HEHUIl 30710Ta: OKCUbBI, TUAPOKCUIBI M KOMILUIEKCHBIE coenuHeHus. [Ipumenenne menu, cepedpa, 3010Ta U
MX BXXHEHIINX COCTUHECHUN.

Pazoen 26 I{unk, kaomuit, pmymo
Ocoboe TOJIOKEHHE IMHKA W €ro aHAJIOTOB cpelu d-3JIeMEHTOB. 3aKOHOMEPHOCTH B WU3MEHCHUU

3JIEKTPOHHBIX KOH(QUTYypaluii, painycoB, SHEPruil MOHU3ALMU, XapaKTEPHBIX CTENEHEH OKUCIEHHUs, KOOop-
JUHAIMOHHBIX 4Mcen atoMoB. Haxoxxnenue B mpupojge u nonydeHue. CoicTBa mpocThix BemiecTB. Ku-
CIIOTHO-OCHOBHBIE, OKHCITUTEIILHO-BOCCTAHOBUTENBbHBIC cBOicTBa ruapokcuioB M(OH), B psaay Zn-Cd-Hg.
CoenvHeHUs IMHKA U KaJIMUSL: OKCHJIbI, TUAPOKCHUBI, conu. CoeTuHeHH pTyTH, ux cBoiicTBa. [IpuMenenune
METAJIJIOB U UX COEANHEHUH.

Pazoen 27 Xumus peokozemenvuuvix snemenmos (P33): ckanouit, ummpuit, nanman, 1aHmManuobl.
Axmunouowt.

AKTUHUI W aKTUHUABL. Pa3nuyHbIil MOAXO0J K ONPEACTICHUIO 3JIEMEHTOB MOATPYMIIbI CKAaHIHUS WIH
raJIIusl KaK AJIEKTPOHHBIX aHajoroB Oopa u amoMuHMs. P33, akTHHUI M aKTUHUBI KaK 3JIEMEHTHl Haydajia
3d-, 4d-, 5d- u 6d- mepexoaubix dmeMeHTOB. [IpaBoMepHOCTh OTHeceHuss P33 m aktuHus k f-anmeMeHTaM.
Obmas xapakrepuctuka P33. CrpoeHue 3IEKTPOHHBIX O000JIOUEK aTOMOB, XapaKTEpPHBIC BaJICHTHBIC
COCTOsIHMSI, YCTOWYMBBIE CTEIEHU OKucieHus. llepueBas u wurrpueBas noarpynnsl. «l'agoivHUEBBIN
u3nom». JlantauugHoe cxxarue. Haxoxnenue B npuposae. [lonydyenue, pusndeckue 1 XMMUYECKUE CBOWCTBA
B METAJUTMYECKOM COCTOSIHUU. Oxcunpl, ruapokcuasl, conu P33. [Ipumenenue coenunenuit P33. O6mas
XapakTepUCTHKA AaKTMHUSA W aKTUHUIOB. [IpoGieMaTHyHOCTh XMMHYECKOM AaHaJIOrMM JIAHTAHUIOB MU
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akTuHU0B. Okcnabl U runpokcuasl Topud. Conu. Kucinopoansle coenvHenust ypana. [Ipumenenue topus,

yYpaHa U IIIyTOHUS.

1.2 JIaGopaTopHbie padoThI

Ne JIP

Ne
pasznena

HaumenoBanwue 1abopaTopHBIX paboT

Koin-Bo
JacoB

1

Texnuka 06€30MaCHOCTH W TEXHHKa JIabopaTopHBIX paboT. Paborta co
CTeKJIOM. XHMHYecKas mocyna u ee npuMeHeHue. CrocoObl MBIThs
XUMHYECKOHN TTOCY/IBI.

10

MeTo/1bI OYMCTKU HEOPTAHUYECKUX BEUIECTB (KPUCTAIUTH3AIMOHHEIC
METO/Ibl, BO3TOHKA (CYOJIMMaIus), OYMCTKA Ta3000pa3HbBIX BEIIECTB,
MEePETOHKA).

10

OHpGZ[GJIeHI/Ie ATOMHBIX U MOJICKYJIIPHBIX MAacCC, a TAKXXE MO-
JICKYJISIPHBIX MACC SKBUBAJICHTOB HCOPraHUYCCKUX BCIICCTB,
YCTAHOBJICHUC UX (1)OpMy.]'I.

10

TemmoBsie 3 dexTer xumuuecknx peaknuid. (Kamopumerpusi, omnpene-
JIEHUE TEIJIOBOM MOCTOSHHOM KaJOpHUMETpa, SHTAJIbIMS HEUTpaiu3a-
MM OJTHOOCHOBHOW KHCJIOTBI, SJHTAJBIUS T'HJpaTauuu 0e3BOJHON co-
JIY, SHTAJBIINS PACTBOPEHHE COJIN.)

CKOpOCTh XMMHUYECKMX PEaKLUi M XUMHUYeckoe paBHoBecue. (Bmus-
HUE KOHIICHTPALMH, TEMIIEPATyphl, MOBEPXHOCTH pa3jesia pearupyro-
MIMX BEIIECTB, KAaTalU3aTopa; ONpPEJeCHHE CKOPOCTH M KOHCTaHTBI
CKOpPOCTH,; BJIMAHUC KOHLCHTpAUWUHU U TEMIICPATYPbl HAa CMCIICHHUC
paBHOBECHSI. )

PactBopsl. [Ipurorosienne. Onpenenenne KOHIEHTPAIIMA PACTBOPOB.
TutpoBanue. (OnpeneneHue MIOTHOCTH apeoOMETPOM, MPUTOTOBICHUE
pPacTBOPOB Pa3IMYHON KOHIICHTPAIWHU, ONpEeNICHHEe PacTBOPUMOCTH
COJIN).

CaoiicTBa pacTBOpOB 31eKTpoaUTOB. (CpaBHEHUE 3JIEKTPONPOBOAHO-
CTH, XapaKTep AMCCOIMALMU THAPOKCHJIOB, CPAaBHEHHUE XHMHUYECKOU
aKTUBHOCTH, CMEILlEHHE PaBHOBECHUS JAMCCOLUAIMM CIa0BIX DJIEKTPO-
JIUTOB, ONpPEJIEICHNE KAXYIIEeNWCs CTENEHN TUCCOLMALNN CUIIbHBIX
AJIEKTPOJIIUTOB METOJOM KPHOCKOITUH.)

I'unponus coneil (peakuust cpenbl B pacTBOpax pa3IMYHBIX COJEH, 00-
pa3oBaHUE OCHOBHBIX M KHUCIIBIX COJIEM MpHU T'MIpoJin3e, MOJHBIN (He-
o0paTuUMBIil) TUIPOIU3, (HAKTOPHI BIMSIONIME HA CTETNEHb THAPOJIM3A
coJIel, onpeesieHe KOHCTAHThI U CTETeHU T'HIPOJIn3a Cojlel u3mepe-
Huem pH pactBopa.)

PactBopuMocTh ManopacTBopuMbIX coenuHenuit. [IpousBenenue pac-
TBOPUMOCTH. (YCIIOBUS BBINIAJACHHUS OCAJKOB, JPOOHOE OCAXKICHHE,
CpaBHEHHE TIOJHOTHI OCAKICHHS HOHOB PAa3IHYHBIMHU OCAIUTEISIMHU,
YCIIOBUSL PACTBOPEHUS OCAIKOB, IMEPEOCAXKICHUE MaJIOPACTBPHMBIX
BEIIIECTB. )

10.

Kowmmnekcusie coequnenust (KC). Ilomyuenne u uccnenoanue KC,
aHMoHHbIE U KaTHOHHbIE KC, BHYTPUKOMIUIEKCHBIE COEAMHEHUS, peaK-
nuu ¢ ydactueM KC (oOMeHHbIE, OKHCIUTEIbHO-
BOCccTaHOBUTENBHBIE) TpouHocTh KC, ruapaTHas usomepusi, ABOHHBIE
COJIN.)
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11.

10

OxkucnurenbHO-BoccTaHoBUTENbHBIE peakiun (OBP). (BoccranoBu-
TeNIbHBIC CBOMCTBA METAJIOB - MPOCTHIX BEIIECTB s-, d-, f- ameMeHToB,
OKHUCIHUTENbHBIE 1 BOCCTAHOBUTEIBbHBIC CBOMICTBA MPOCTBIX BCUICCTB pP-
AJIEMEHTOB, OKHCIUTEIbHBIE U BOCCTAHOBHTEIBHBIC CBOWCTBA aTOMOB
p- 1 d- 2JIEMEHTOB B BBICIICH M IPOMEKYTOUHON CTEICHIX OKHCIICHUS,
peaKIMK JTUCTIPOTIOPIIUOHUPOBAHKS, BHYTPUMOJICKYSIPHOE OKHUCIIE-
HUE-BOCCTAHOBJICHHE, B TOM 4YHCIIE KOHTPAHMCIPOIOPIIMOHUPOBAHUE,
BJIMSIHUE Peakiuu cpezpl Ha npotekanue OBP, oprannveckue Bemiect-
Ba B OBP.)

10

12.

10

l"anpBanmyeckue 3meMenTsl (I'3). IIpormeccsl amekTpoau3a. IIeKTpo-
xumudeckas kopposus. (CocraBinenue ['D, koHmeHTpanuoHHbe [,
OIIpEeENICHUE AIEKTPOIHBIX TOTEHIIMAJIOB METAILIOB, u3Mepenue J/1C,
I'D ¢ wHepTHBIMEH 3JeKkTpomamu, HampasieHue OBP, oGpa3zoBanmue
rajJibBaHO-TIAp MPU XMMHUYECKUX MPOIECcCcax, dJIEKTPOXUMHUECKas: KOp-
pPO3UST METAIJIOB, 3JEKTPOJIU3 B BOAHBIX PACTBOPOB C MHEPTHBIMHU U
PacTBOPUMBIMH aHOJIAMHU ).

10

13.

11

Bonopon. Ilepokcun Bogopoaa. CBoiCTBa, MOMyUYeHHUE U IPUMEHUE.

14.

12

I'anorensl. Ilonyuyenue u cBoiicTBa xjopa, Opoma u oga. Bomopon-
HbIE U KUCJIOPOJIHbIE COEUHEHUs TaloreHoB. PTopoBogOpOA. XII0pO-
Bozopoa. Bpomosogopox. Momoomopon. Kucnoponusie coenrHeHns
TaNoreHoB. XJIOPHA-THIIOXJIOPHT Kanblus. XjopaT Kamms. MoaHosa-
Tas kuciaora. CBOMCTBA, MOTy4YeHHE U IpuMeHeHne. CpaBHEHHE OKHC-
JIUTEIbHBIX CBOMCTB IaJION€HOB.

10

15.

13

Kucnopon, o3on. Ilonyuenue u cBoiictBa. Cepa. CepoBoaopo, CyJib-
¢bunsl. Juokcun cepwl. CepHast kucnora u e€ conu. Tuocynbdar Ha-
tpus. [lonyuenue, cBoiictBa u npumenenue. [loarpynna cenena. Ce-
neH. Temnyp. Auokcun cenena. Cenenucras kuciora. JJMOKcu Temy-
pa. Tpuokcug Temnypa. TemnypoBbie KucioTel. [lonyuenne, cBolicTBa
Y IPUMEHEHUE.

10

16.

14

A3ot. Ammuak. Conu ammonus. ['mapasun u rugpokcuiiamud. Kucio-
ponHble coenuHeHus azora. Okcuabl. A30THCTast U a30THBIE KUCIIOTHI.
Hutputel 1 HuTpatsl. [lonydenue, CBOMCTBA U IPUMEHEHHE.

®ocdop. Ilonydyenne Oemoro docdopa. Kucinopomusie coeanHeHus
(TpuoOKCHA, NEHTAOKCU[, METa-, OpTO-, NUPO-POoCPOpHBIE KUCIOTHI U
ux coiu). ['amorennnsr pocdopa. Ilonydyenue, cBoiicTBa U MpUMEHE-
HUE.

10

17.

15

Yraepon, kpeMHu#, 070BO, cBUHEN. [lomyuenune m cBorictBa. Kuco-
poanble coenuHeHus. KpemuedTopoBo10poHAS KHCIIOTA U €€ COJH.
[Tonyuyenue, cBOIICTBA U TPUMEHEHUE.

10

18.

16

bop, amomunwmii. [Tonyuenne u cBoiictBa. Tpuokcua 6opa, opTodop-
Hasi Kucnota, Terpabopar Hatpus. [lepnbr Oypel. OTHOIIEHHE ATIOMU-
HUS K KUCJIopoay U Boxe. ['unpokcuy amomunus. [loarpymma rammus.
lammit, uaaui, Taumii. [lonydyenue, CBOMCTBAa U TPUMEHEHUE.

10

19.

17

[[lenouHble U HIETOYHO3EMENBbHBIE METAIIbl. PUZHUECKHE U XUMHUE-
ckue cBoiicTBa. OKCHUIbI, IEPOKCUBI, HATOKCUIBI, THIPOKCH B Co-
mu. [lonydyeHnue, cBoicTBa U MPUMEHEHUE.

10

20.

18

Mapranen. CpolicTBa COEAUHEHMI MapraHua.

10

21.

19

[Toarpynna xpoma. Xpom, MonubzeH, Boabppam. Coenunenus. [Tomy-
YeHHUe, CBOICTBA U TPUMEHEHHE.

10

22.

20

Bananguii. ®usznueckre 1 XUMAYECKUE CBOMCTBA, MOJIYYEHUE U TTPUME-
Henue. CoenuHenus co crenenbto okucienus (V). CocrosiHue B pac-
TBOpax, BiusiHue pH.

10

23.

21

Turtan. Coequnenus. [lonydyeHnue, CBOMCTBA U IPUMEHEHUE.

10

Utoro:

186
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1.3 IlpakTryeckue 3aHATHUS (CEMHUHAPBHI)

No 3ansTus Ne Tema Koz-s0
pasnena 4acoB

1. 1 OCHOBHBIC ITOHATHS U 3aKOHBI XUMHUHN 4

2. 2 CtpoeHue aToma. 4

3. 3 DIEMEHTHI PaIHOXUMHUH. 2

4, 4 IMeproandeckuii 3akoH U nepuoandeckas cucrema (I1C). 2

5. 5 XuMHYecKast CBSA3b U CTPOCHHE BEIIECTBA. 4

6. 6 Hauana XHMquCKUoﬁ TEPMOIMHAMUKH. DHEPTeTHKA XUMHUISCKHUX U (a3o- 4
BBIX MIPEBpAIICHUH.

7. 7 OCHOBHBIC MTOJIOKEHUST XUMUYECKONH KHHETHUKH. 2

8. 8 PactBopb1. PaBHOBecHst B pacTBopax. OCHOBHEIE TTOHSTHSI. 4

9. 9 Kommnekcurie coennnenus (KC). OcHOBHBIE TOHATHS. 4

10. 10 | OxucIUTEIHHO-BOCCTAHOBUTEIBHBIC TPOIIECCHI. 4

11. 2 CBolicTBa XUMHYECKHX AJIEMEHTOB Tlepruoandeckor cucreMbl. OOmmas xa- 1
paktepuctuka VIl A rpyniisl 2eMeHTOB.

12. 3 CBoliCcTBa XUMHUECKUX AJIEMEHTOB Tepuoandecko cucremel. OOmias xa- 1
pakrepuctuka VI A rpynmsl 21eMeHTOB.

13, 4 CBoliCTBa XMMHUECKUX AJIEMEHTOB Tepruoandecko cucrembl. OOmias xa- 1
pakTtepuctuka V A rpymiisl 2IEMEHTOB.

14. 5 CBolicTBa XUMHUYECKHX 3JICMEHTOB MEPUOIUIECKOl cuctembl. OOIiast xa- 1
pakrepuctuka |V A TpyIs 21€MEeHTOB.

15. 6 CBoiicTBa XUMHYECKHX JIEMEHTOB ITEPHOIUIecKoil cuctembl. O0ras xa- 1
paktepuctuka |l A rpymnmsl a1eMeHTOB.

16. 7 Briaropo/iHbie rassi. 1

17. 8 OCoOEeHHOCTH XUMUH 3JEMEHTOB-METAIIOB. [lenouHbIe U IETOYHO3E- 1
MeEJIbHBIC 3JICMEHThI, MArHUH, OSPHILIHIA 00IIIast XapaKTePUCTHKA.

18. 9 Xumus TIEPEXO/IHBIX DIIEMEHTOB. OcobeHHoCTH 9JEKTPOHHOTO CTPOCHHUS. 1
N3menenue cBOUCTB d-351eMeHTOB: TUTAH, IMPKOHKHN, TadHUIA.

19. 10 XuMHSI TIEPEXOTHBIX AIeMEHTOB. OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUS. 1
Wsmenenue cBoiicTs d-311eMeHTOB: Bananuii, HUOOHIA, TaHTAIL

20. 11 Xumus TEPEXOJIHBIX JIEMEHTOB. Oco0EHHOCTH 3JICKTPOHHOTO CTPOCHHUSI. 1
N3menenne cBoiicT d-ameMenToB: XpoM. MonunbaeH. Bonbdpam.

21. 12 XuMHSI IEPEXOTHBIX AIeMEHTOB. OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUS. 1
V3menenue cBoiicTB d-aemenToB: Mapranerr. Texuermii. Peruii.

22. 13  |Tpuana xenesa. 1

23. 14  |TInaTuHOBBIE METAJLIBL. 1

24, 15 |Mens, cepebpo, 30I10TO. 1

25. 16  |luHK, KagMuii, pTYTh 1

26 17 XuMmus peaKo3eMenbHbIX 31eMeHToB (P30): ckanauii, UTTpUii, 1aHTaH, 1
JIAHTaHHU]IbI. AKTUHOUJIBI.
Uroro: 50

1.4 KypcoBas pa6ora (2 cemectp)

Kypcogas pabota 3akirogaeTcs B HOTYYESHUH U WACHTH(GUKAINN HEOPTaHUIECKOTO coenuHenus. [IpumepHbie

TEeMBI KypCOBOU PabOTHI

ab~h wdNPE-

[Monyuenue u uneHtuukanus cyabdpara meau (1)
[Monyuenne u uneHtupukanus cynsdara autus (1)
[Mony4yenue u uaentTudukanms okcuaa Banaaus (V)
[Mony4yenue u uaeHtTudukamus okcuaa xpoma (V1)
[Tomyuyenue n unentudukanus okcuna xpoma (I1I)
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6 Tlonyuenue u uaeHrudukanus okcuaa mapranmna (VII)
7 Tlonydenue u uaeHrudukaus okcuaa mapranma (VII)
8 Tlonyduenue u unentudukanus okcuaa xenesa (111)

9 Tlonyuyenue u uneHTU(UKAIA OKCHIA MAaTHETUTA

10 MMonyuenue u uneHtudukaus okcuaa koodansra (I1)
11 Tlony4enue u uaeHTUbHUKAIKS OKcuaa HuKes I1)

P Tlonyuenue u uaentudukanus ruapoxcuaa meau (11)

13 Tlomyuenue u uneHTH(PUKALUS OKcaIaTa IIMHKA
14 Tlony4yeHne METAITMYECKOTO BaHA U

5 YuyeOHo-MeTOoaM4YeCKOE o0ecnmeyeHne JUCIHNIINHBI

5.1 OcHoBHasi 1uTEpaTypa

1 Heopranuueckas xumus [Tekcr] : B 3 T.: yuebnuk / mox pen. FO. [I. TpetssikoBa . - 2-e u3n.,
ucnp. - M. : Akagemus, 2008. - (Beiciree mpodeccnonansHoe oopazoBanue).. - ISBN 978-5-7695-5241-
0 T. 1 : ®u3nuko-XxuMHUYECKUE OCHOBBI Heopranmueckoi xumuu. - 2008. - 235 c. : min - ISBN 978-5-
7695- 5240-3.

2 OcumoBa, E. A. Heopranndeckas xumus [DIEKTpOHHBIA pecypc] : ydeOHOe mocobue as
o0y- dYarommxcs MO 00pa3oBaTEIBHBIM TIpOrpaMMaM BBICHIETO OOpPa30BaHHS 10 CICIHATBLHOCTH
04.05.01 dynH- naMeHTanbHasE ¥ NpUKIAgHAS XUMUA U 110 HanpaeieHuto noarotoBku 04.03.01 Xumus
I E. A. Ocwumnosa,Il. A. TTonomapesa, C. B. JlebeneB; M-Bo oOpa3oBanus u Hayku Poc. dexeparun,
®enep. roc. OKET. 00pa3oBar. yupexaeHue Boicil. oopazoBanus "OpenOypr. roc. yH-1". - U. 1. Tex-
HUKA BBITIOJTHEHUS JIA00- PATOPHBIX paboT. - DIEeKTPoH. TekcToBbIe fAaH. (1 daitn: 2.51 M6). - OpenOypr
: OI'Y, 2018. -116 c. - 3arn. ¢ Tur. skpana. -Adobe Acrobat Reader 6.0. - Pexxum noctyma:
http://artlib.osu.ru/web/books/metod all/66824 20180529.pdf - ISBN 978-5-7410-2119-4.

5.2 JlonoJHUTEIbHAS JIUTEPATYPa

1 Heoprannyeckas xumus [Teker] : yuebnuk: B 3 1. / mog pen. FO. [I. TperbskoBa. - M. :
Axa- nemus, 2007. - (Bricmee nmpogeccruonansHoe oopazobanue) - ISBN 5-7695-1437-X.T. 3, kH.
1 : Xu- Mus nepexoanbix aiaemeHToB. - 2007. - 350 c.: mi. - ISBN 5-7695-2532-0.T. 3, xH. 2 : Xu-
MHUs Tiepe- XOAHbIX 37eMeHToB. - 2007. - 400 c.: un. - ISBN 5-7695-2533-9

2 Heopraamueckas xumus [Tekct] : B 3 1.: yueOnuk / mox pen. FO. 1. TperssikoBa. — 2-¢
u3., - ucnp. -M.: Akagemus, 2008. -(Bricimiee npodeccuonanbaoe oOpasoBanue) -ISBN 978-5-
7695-5241-0.T. 1 : ®u3nKO-XMMHUYECKHE OCHOBHI Heopranudecko xumuu. - 2008. — 235 c.: ni. -
ISBN 978-5- 7695-5240-3

3 OcurmnoBa, E. A. Heopraundeckas xumusi. COOpHUK J1a0OpaTOpHBIX paboT 10 TEOPHH pac-
TBOPOB [DJIEKTPOHHBIN pecypc]| : METOIUWYEeCKHe yKazaHUs JIJs 00ydaroIuxcs 1o odpa3zoBaTelib-
HBIM TIpOorpaMMam BbICIIero oopazoBanus no crnenuanbHoctu 04.05.01 dynaameHTanpHas U IpU-
KJIagHas XuMus uro HampasieHuto moarotosku 04.03.01 Xumus / E. A. Ocumnosa, I1. A. [Tonoma-
peBa; M-Bo Hayku U BbIcII. oOpa3zoBanus Poc. ®eneparuu, denep. roc. 610KeT. 0OpazoBar. yu-
pexnenue Boicil. oOpazoBanus "OpenOypr. roc. yu-1", Kad. xumun. - 1eKTpOH. TEKCTOBBIE JaH.
(1 daiin: 0.51 MO). - Openoypr : OI'Y, 2019. - 53 c. - 3aru. ¢ Tut. ’kpana. -Adobe Acrobat Reader
6.0. -Pesxxum moctyna: http://artlib.osu.ru/web/books/metod all/93538 20190417.pdf

4 Ocunosa, E. A. Heoprannueckas xumust. COOpHUK 1a00paTOPHBIX pabOT MO (PU3UKO- XH-
MUYECKHUM OCHOBaM [DJEKTPOHHBIM pecypc| : MeToAnYeCKHe yYKa3aHHs ISl 00yJaromuxcs 1mo 00-
pa3oBaTeNbHBIM IpOrpaMMaM BbICIIero obOpazoBaHus o cnenuagbHocTH 04.05.01 dyHgamen-
TajbHAs W MPUKIAIHAS XUMUA U 110 HampasieHuio moarotoBku 04.03.01 Xumus / E. A. Ocurmosa,
I1. A. Tlo- HomapeBa; M-Bo Hayku U BeIcll. oOpa3oBanus Poc. @eneparun, denep. roc. O0KET.
oOpasoBar. y4-pexaeHnue Boicil. oopazoBanus "OpenOypr. roc. yH-T", Kad. xumuun. - D1eKTpoH.
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TekcToBbIe daH. (1 ¢ain: 1.54 M6). - Openbypr : OI'Y, 2019. - 64 c. - 3arn. c THT.
skpana. -Adobe Acrobat Reader 6.0. - Pexxum mocrtyma: http://artlib.osu.ru/web/books/metod
all/93539 20190417.pdf

5 OcurmoBa, E. A. Heoprannueckas xumusi. COOpHHUK J1TaOOPaTOPHBIX PadOT MO XUMHH dJIe-
MeHTOB [A - IVA rpynn [DneKTpoHHBIN pecypc]| : MeTOAMYECKUE YKa3aHUs I 00yJaronuxcs 1Mo
00- pa3oBaTeNbHBIM IIPOrpaMMaM BbICIIEro oOpa3oBanus o cnernuansHoctu 04.05.01 dyngamen-
TaJlbHAs M MPHUKIaaHas XUMHUS U 110 HanpasjieHuto moaroroBku 04.03.01 Xumus / E. A. Ocurmo-
Ba, II. A. IlonomapeBa; M-Bo Hayku u Bbicil. obpa3zoBanusi Poc. @enepanuu, @enep. roc. 6101-
KeT. o0pa3oBar. yd-pexJaeHue Boicil. oOpa3zoBanus "OpeHOypr. roc. yH-T", Kad. xumun. - Diek-
TpoH. TeKkcToBbIe NaH. (1 daiin: 0.62 M6). - Openbypr : OI'Y, 2020. - 47 c. - 3ari. ¢ TUT. YKpaHa. -
Adobe Acrobat Reader 6.0. — Pesxxum mocryma: http://artlib.osu.ru/web/books/metod all/130831
20200830.pdf - ISBN 978-5-7410- 2119-4.

6 Ocumnosa, E. A. Heopranudeckas xumus. COOpHHK JTaOOpaTOPHBIX pabOT MO XUMHUHU dJie-
MeHTOB VA - VIIA rpynn [DneKTpoHHBIA pecypc] : METOIUYECKUe yKa3aHus Ui 00ydJaromuxcs
Mo o0Opa3oBaTeIbHBIM MPOrpaMMaM BheICIIEro oOpazoBaHus 1o crenuanbHocTu 04.05.01 dyHna-
MEHTaJIb- Hasl U TPHKIAJHAs XUMUs U 1o HanpasieHuto noaroroBku 04.03.01 Xumus / E. A.
Ocwumnosa, I1. A. IlonomapeBa; M-Bo Hayku u BbIclI. oOpa3oBanus Poc. ®enepauuu, Pexnep. roc.
Oro/KeT. 00pa- 30Bar. y4pekJeHue BbICII. oOpa3oBanus "OpenOypr. roc. yH-T", Kad. xumumn. -
DnexTpoH. TekcToBbiefaH. (1 ¢aitn: 0.68 MO). - Opendypr : OI'Y, 2020. - 62 c. - 3ari1. ¢ TUT. K-
pana. -Adobe Acrobat Reader 6.0. - Pexum pocryma: http://artlib.osu.ru/web/books/metod
all/130833 20200831.pdf

7 Ocwunosa, E. A. Heopranunueckas xumusi. COOpHHK 1aOopaTOpHBIX paboT o xumuu d- u f-
AJIEMEHTOB [DJIEKTPOHHBIN pecypc]| : METOAMYECKHE yKa3aHUs A oOydaroumxcs o odpazoBa-
TeJb- HBIM MporpamMmam BbIciiero oopasoBanus no crneunanbHoctu 04.05.01 dynnamenranbHas u
NpU- KJIaJHas XUMUs U 1o HarpasiaeHuto noarotoBku 04.03.01 Xuwmus / E. A. Ocunoga, I1. A. Ilo-
HOMape- Ba; M-Bo Haykuu Bbicl. oOpa3oBanus Poc. @enepanuu, deaep. roc. 6romker. 00pa3oBar.
yupexe- Hue Beicil. oopazoBanus "OpenOypr. roc. yH-1", Kad. xumun. - DIeKTpOH. TEKCTOBBIE
nan. (1 daitn:

0.68 M0). - OpenbOypr : OI'Y, 2020. - 56 c. - 3arun. ¢ TaT. 3kpana. -Adobe Acrobat Reader 6.0. —
Pexxum noctymna: http://artlib.osu.ru/web/books/metod all/130832 20200831.pdf

8 Jlumun, P. A. Heopranudeckast xumuss B peakuusix [Tekcr] : cnpaBounuk / P. A. Jlu-
nuH, B. A. Monouko, JI. JI. Anapeesa.- 2-e uzn., nepepad. u gom. - M. : Ipoda, 2007. - 637 c. -
(Bricmiee obpazoBanue). - bubmmorp.: ¢. 628-629. - Ilpeam. ykas.: c. 630-638. - ISBN 978-5-358-
01303-2.
9 AxwmeroB H.C. Ob6mas u Heopranuueckas xumus: YueOHuk st BY3oB. -M.: Beicmias
mxosna, 2003 — 743 c.
10 Vrait, SI.A. OOmast 1 HeopraHudeckas XUMus. Y4ueOHUK Ui By3oB / . A. Yrail. - M. :
Bricmasmikoia, 2004. - 527 c.
11 Heoprannueckass xumus. Xumus d7aeMeHTOB [Tekct] : B 2 kH.: yue0. mis By3os / FO. Jl.
TpetbsixoB [u ap.]. - M. : Xumus, 2001 - ISBN 5-7245-1212-2. Kn. 1. - 2001. - 472 c.: un. - ISBN
5- 7245-1213-0. - bubauorp.: c. 472. Ku. 2. - 2001. - ISBN 5-7245-1214-9. - bubauorp.: c. 1055
12 TonpOpaiix 3.E. COopHuK 3amad w ynpaxHeHWd mo xumud. M.: Beicmias mikona,
2004 —384 c.

13 I'muaka H.JI. 3agaum wm ympaxkHeHuss mo oOmeir xumuu. M.: Haterpan-IIpecc,
2007, -240 c.

14 Butunr, JI. M. 3agaun u ynpakHeHus 1o oOmed Xxumuu. YuyebHoe mocodue A BY30B.
M.: U3a-Bo MockoBckoro yH-Ta, 1995. - 221 c.

5.3 Ilepuoanueckue u3aHus

1 Kypnan ananutuueckoit xumuu. - M.: ArentcTBo "Pocnedats
2 Kypnan Heopranmdeckoi xumuu : xypaai. — M.: APCMU

3 Xumus u xu3Hb — XXI Bek : xypHan. — M.: Arenrcto "Pocnieyars”
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54  HuTepHeT-pecypchl

1 Web of Science [DnextponHblii pecypc]: pedeparuBHas 06a3a HaHHBIX / KOMITaHUS
ClarivateAnalytics. — Pexxum noctyma :http://apps.webofknowledge.com/, B nokansHoii cetn OI'Y.

2  DnekrpoHHO-OMONMoTeuHas cuctema http://e.lanbook.com/ - caiit DBC ««Jlaup»»;

3 DuexrpoHHO-O0ubmmoreunas cuctema http://rucont.ru/ - caiir 36C «PYKOHTY;

4 DnexktpoHHO-OMONMMOTEeYHAs cuctema http://znanium.com/ - caiit DbC «ZNANIUM.COMy;

5 DruexrponHo-6ubnmoreunas cucrema http://iprbookshop.ru/online-versiya.html - caiir 9BC

«IPRbooksy;

6 baza JaHHBIX TEPMOIUHAMHYCCKHUX BEJINYUH «HB-
ta"-repmox: http://www.chem.msu.su/rus/handbook/ivtan/welcome.html.

7 baza JAaHHBIX OKHCIUTCIIBbHO-BOCCTAHOBUTCIIBbHBIX 1o0-

TeH-nuanos: http://www.chem.msu.su/rus/handbook/redox/welcome.html
8 CocraBiieHue 1 ypaBHUBaHHE XUMHUECKUX peakiuii: http://www.webqc.org...s-070603-1.html
9 CoOopuuk oOpa3oBarelbHbIX MarepuanoB mo xumuu «Chemistry Teaching
Resources»:www.anachem.umu.se

10 MHOXeCTBO MOJIE3HOM MH(pOPMAIUH [T0 XUMHUK: WWW.chemport.ru/

11 VYueOHHKH, CIPABOYHUKH, METOUKH, dKYPHAIBI [T0 aHATUTHYECKOW XUMHUK: WWW.anchem.ru/

12 DOunuknonenus Gusuku U xumuu. - http://fizikaihimia.ru/ TpeacraBineH 60Jb10# 00beM Ma-
Tepuaa 1o KJIAaCCHYCCKHM U XPECTOMATHUIHBIM MaTepuanaM. [[oXOauT Ajs MOATrOTOBKH Kak 1O Te-
MaM JICKIIUI ¥ CEMHHAPCKUX 3aHATHM, TaK M [0 TeMaM, IpeIHa3HAYCHHBIM IS CAMOCTOSTEIIBHOTO
WIN PACHIMPEHHOTO U3YUCHHUSI.

13 BuptryanbHas oOpa3oBarenbHas jaboparopus. - http://www.virtulab.net/ O6pa3oBatesnbHbie
WHTEPAKTHUBHBIC pAOOTHI MO3BOJISIFOT YYAIIUMCS TIPOBOJUTH BUPTYAIbHBIC SKCIICPUMEHTHI 110 (PHU3HKE,
XUMHHU, OMOJIOTHH, SKOJIOTUH U APYTHM MPEIMETaM, Kak B TPEXMEPHOM MPOCTPAHCTBE, TaK U B JABYX-
MEPHOM.

5.5 IIporpammHoe obGecnieuenune, npogeccuoHa bHble 0a3bl JaHHBIX U MH(OPMALHOHHBbIE
CIIPABOYHbIE CHCTEMBI

1. Onepaunonnas cucrema PEJ[ OC.

2. ITaket oducHbx mpuioxenuii LibreOffice.

3. IlporpaMmHas cuctema JJisi OpraHu3aliK BUaeo-KoHpepeH-ces3u Webinar.ru.

4. TAPAHT Ilnardopma F1 [DnexTpoHHBINH pecypc]: cripaBouHO-TIpaBoBas cucreMa. / PazpaboTunk
OOO HIIIT «I"APAHT-Cepsuc», 119992, Mocksa, BopobseBbl ropsl, MI'Y, [1990-2023]. — Pexum mocty-
na B cetu OI'Y mist yeranoBku cuctemsr: \\fileserverl\GarantClient\garant.exe.

5. Koncynerantllntoc [DneKTpoHHBIN pecypc]: 2JIeKTPOHHOE MEPUOJUUECKOe U3/AaHUE CIpaBOYHAs
npaBoBas cucrema. / Pazpaborunk 3A0 «Koucynprant [nrocy, [1992-2023]. — Pexxum moctyna Kk cucreme
B cetu OI'Y st ycranoBku cuctemsl: \\fileserverI\\CONSUL T\cons.exe

6. http://edu.garant.ru/garant/study/ - Uutepuer-Bepcus TAPAHT-O6pa3osanue, Cucrema TAPAHT
JUI CTYJIEHTOB, aCIIMPAHTOB U MPENOIaBaTENEH.

7.  ABromMaTM3MpoOBaHHas ~ MHTEpaKkTUMBHas  cucrema  cereBoro  TtectupoBanus -AUCCT
(3apeructpupoBana B POCITATEHT, CBuuerenbcTBO 0 rocyJapCTBEHHOH pPErMCTpanyy MporpaMMBbl st
OBM Ne2011610456, mpaBoobnamarens — OpeHOYPTCKuii TOCYAapCTBEHHBIM YHUBEPCUTET), PEKUM JIOCTYIIa
- http://aist.osu.ru.

6 MaTepuajibHO-TeXHHYeCKoe ofecrevyeHne AU CHUIITUHBI
VY4eOHble ayTUTOPUHU Ul MPOBEACHMS 3aHATUN JIEKIIMOHHOTO THUIIA, CEMUHAPCKOrO THIIA, JUIS

IIPpOBE- JIEHHUs TPYNIOBBIX W WHAUBUIYAIBHBIX KOHCYJIbTALlMM, TEKYLIEro KOHTPOJISI U
IIPOMEKYTOUYHOM aTTECTALUU.
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http://apps.webofknowledge.com/
http://apps.webofknowledge.com/
http://e.lanbook.com/
http://rucont.ru/
http://znanium.com/
http://iprbookshop.ru/online-versiya.html
http://www.chem.msu.su/rus/handbook/ivtan/welcome.html
http://www.chem.msu.su/rus/handbook/redox/welcome.html
http://www.webqc.org/balancedchemicalequations-070603-1.html
http://www.anachem.umu.se/
http://www.chemport.ru/
http://www.anchem.ru/
http://fizikaihimia.ru/
http://www.virtulab.net/
file://fileserver1/GarantClient/garant.exe
file://fileserver1/!CONSULT/cons.exe
http://edu.garant.ru/garant/study/
http://aist.osu.ru/

AyIUTOpUM OCHAIlEHbl KOMIUIEKTAaMH YYEHMUYECKOW MeOeNnu, TEeXHHYECKHMHU CpelCTBaMU
00y4YeHHs, CITY)KAIIMMU JIJIs1 IPEICTaBIeHUs] yueOHON HH(pOpMaIuu OOJBIION ayTUTOPHH.

Jns  mpoBeaeHuss 7a0OpaTOPHBIX — 3aHATUH — UCHOJNB3yeTCsl  JlabopaTropusi, OCHAIIEHHAas
nabopaTopHOil MeOesbio, BBITSHKHBIMH IIKapaMu M COOTBETCTBYIOIIUM KOMIUIEKTOM IOCYABI U
000py1I0BaHUs.

[Tomerenue A1 CaMOCTOATEIBLHONM pabOThl 00YYAIONINXCS OCHAIIEHBI KOMIIBIOTEPHON TEXHUKOH,
noAKIOYEHHON K cetu "MHTepHeT" M oOecredeHueM JOCTyIa B JIEKTPOHHYIO HH(POPMAIIMOHHO-
obpasoBarenbhyto cpeny OI'Y.
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