BiomxeTHOe ydpexAeHMe BHCIEero obpaBoBaHMA
XaHTEI-MaHCUIMCKOTO aBTOHOMHOT'O OKpyTa-l0rpsl
"CypryTCKUM T'OCYHapCTBEHHHMN yHUBepcuTreT"

YTBEPXAIO
IIpopekrop no YMP

E.B. KonoBajioBa

15 nrons 2023 r., nporokon YMC Ne5

MOAYJIb OBIIEITPO®PECCHOHAJIBHbBIX

JAUCHUIIIINH
Heoprannyeckass xuMus

pabouas mporpaMma JUCIUIIIUHBI (MOIYJIS)

3akperuieHa 3a kadeapoit

VueOHbIH MI1aH

Keanmuduxanms
dopma o0yueHHs

OO61as Tpy10eMKOCTh

Yacos 1o yueOHOMY TUIaHy 576

B TOM YHUCJIC:

ayZIUTOPHbIE 3AHATHS

caMocCTosITeNbHas pabora

YacCcOB Ha KOHTPOJIb

XuMuu

b040301-Xum-23-1.plx
04.03.01 XUMU
Hanpasnensocts (npodunb): Xumus

BbakamaBp
OYHas

16 3ET

Bune! kouTpons B cemecTpax:
3K3aMeEHHI 1, 2

331,8

163,2
81

Pacrlpez[e.neﬂue YacoB JUCUHMILIMHBI 110 ceMeCTpaM

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1) 2(1.2)

Kypee>) Hroro

Henenn 18 17 2/6

Bun zamsaruii VI PII VII PIT VII PIT

Jlexn 64 64 64 64 128 128
JlaGopaTopHbie 96 96 96 96 192 192
KonrakrtHas pabora 59 59 59 59 11,8 11,8
HUroro ayn. 165,9 |165,9 [165,9 |1659 |331,8 |331,8
KonraktHas padora |165,9 (1659 [165,9 |165,9 [331,8 [331,8
Cam. pabora 122,1 1122,1 [41,1 |41,1 |163,2 |163,2
Yacsl Ha KOHTPOIb 36 36 45 45 81 81
HUroro 324 324 252 252 576 576




IIporpammy cocraBui(u):

Kanouoam xumuveckux Hayx, Joyenm, XKypaeneea Jlioomuna Anamonvesna,;kanoudam xumuueckux nayx, Cmapwuil npenodasameiv,
Kparinux Bukmopus Buxmoposna

Pabouast nporpamMma JUCHUIIIMHBI

Heoprannyeckast XumMusi

paspaborana B cootBercTBrH ¢ PI'OC:

DdezepanbHbIil FOCYIapCTBEHHBINA 00pa30BaTeIbHBINA CTAHIAPT BBICIIETO 00pPa30BaHUsI - OaKalaBpHaT 10 HAMPABJICHUIO TTOITOTOBKH
04.03.01 Xumus (npuxa3 MunoOpnaayku Poccuu ot 17.07.2017 r. Ne 671)

COCTaBJICHA HA OCHOBAHUHN yqe6Horo IJ1aHa:

04.03.01 XUMUA
Hanpasnennocts (npoduis): Xumus

YTBEPXKIEHHOI0 y4e0HO-METOJMUECKUM COBETOM By3a oT 15.06.2023 mpotokon Ne 5.

PaGouas nporpamma o100peHa Ha 3acefaHuu Kadeapsl
Xumuu

3aB. kadeapoii k.6non.H. Cyropmun Oner CepreeBud



1. IEJIX OCBOEHUSA JUCIHUIIJIMHBI

11 ]_IeJ'H)IO HU3YyUCHUS NCHUIUINHBI ((HeOpFaHI/I‘{eCKaSI XUMUS ABJIACTCA aHAJIN3 U IIPUMCHCHUC (I)yHHaMeHTaJILHLIX 3HAHUH 110
HeOpl"aHH‘-ICCKOfI XHUMHH B 3KCH€pHMCHTaHI)HOI>‘I u HpO(i)CCCI/IOHaJ'H)HOI‘/’I ACATCIIBHOCTHU,; O3HAKOMJICHUEC C COBPEMCHHbBIM
YPOBHEM U ICPCICKTUBAMU PAa3BUTHUSA HeOpFaHH‘leCKOﬁ XHUMHH, €€ POJIbIO B NOTYYCHUN HCOPIraHUICCKNX BCIICCTB C
3aJaHHbIMHA CBOﬁCTBaMH, PaCKpbITUEM 00BEKTUBHBIX CBSI3€H C APYruMi JUCHUIUIMHAMMU.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OOII
Huxn (pazgen) OOIL: b1.0.04
2.1|TpeboBaHus K NpeABAPUTEIbHOI MOATOTOBKE 00Y4aIOIIerocsi:

2.2| IncuMmiIMHbBI H MPAKTHKH, JJIsI KOTOPBIX OCBOEHHE JAHHOI JUCIMILIHHBI (MOYJIs1) HEOOX0AMMO KAK
npeauiecTByomiee:

2.2.1| AHamuTHYECKAs XUMUS

2.2.2| ®usnueckas XuMus

2.2.3|YuebHas mpaKkTHKa, 03HAKOMUTEIJIBHAS IPAKTHKa

2.2.4|CrtpoeHue BelecTBa

2.2.5| XuMust OKpyKaromei cpespt

3. KOMIIETEHIIMY OBYYAIOLETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIIUTLIMHBI
(MOJLYJIST)

MK-1.1: IIpoBoauT NepBUYHbIi MOUCK HHGOPMALMH 10 32JAHHON TEMaTHKe XHMHUYECKOi HANPaBJIEHHOCTH, (POPMYIHPYeT
BBIBOJBI 110 pe3yJIbTaTaM HX aHAJIHM3a

| OIIK-6.1: [IpeacrasiisieT pe3yJibTaThl padoThl B BU/IE OTYETA HA PYCCKOM SI3bIKE

| OIIK-2.1: PadoraeT ¢ XMMHYE€CKHMH BELIECTBAMH € COOJII0IeHHEM HOPM TEXHHMKH 0€30MaCHOCTH

| OIIK-6.2: IIpeacraBisier HHPOPMALMIO XMMHYECKOr0 COAEP:KAHMS ¢ y4eTOM TpedoBaHMii OuOMorpadguyeckoii Ky1bTypbl |

| OIIK-2.2: Biajeer HABBIKAMYU CMHTE3a BELIECTB M MATEPHAJIOB Pa3JIMYHOI MPUPOABI

OIIK-1.2: AHaIM3HpYeT pe3yJIbTAaThl XUMHYECKHX IKCIIEPHMEHTOB, HAOMIOAeHH, N3MePEHHil, a TAK:Ke Pe3yJIbTAThl pacieToB
CBOIiCTB BeIllECTB M MATEPHAJIOB

| OIIK-1.1: Ucnonb3yeT TeopeTHYeCcKHE OCHOBBI TPAAMIMOHHBIX M HOBBIX Pa3/ie/ioB XUMUM |

OIIK-1.3: ®opmyJHpyeT 3aK/JII0YEeHHUS] M BBIBOABI 110 Pe3yIbTATAM AHAJIN3A JUTEPATYPHBIX JaHHBIX, COOCTBEHHBIX
JKCHEPUMEHTAIBHBIX H PACYETHO-TEOPEeTHYECKHX PadoT XUMHYeCKOH HANIPABJIEHHOCTH

B pe3yabTare OCBOCHUS JUCHHUITIJIMHBI oﬁyqammnﬁm AOJIKCH

3.1|3naTh:

3.1.1|-dyHnameHTanbHBIC XMMHUYECKUE 3aKOHBI U TIOHSATHS, TEPMHUHOJIOTHIO TPEIMETA;




3.1.2

-OGHIyIO XapaKTCPUCTUKY DJICMCHTOB U UX COG,Z[I/IHGHI/Iﬁ, BaXKHEUIIINE XUMUYSCKHUE IpOHEeCChl HCOPraHNYCCKUX BEIICCTB, UX
COCTaB 1 IIPUMCHCHUC,

3.13

3.14

-~TCOPCTUYICCKNEC OCHOBbBI HeOpFaHH‘leCKOﬁ XHUMHH - YYCHHUC 00 OJICKTPOHHBIX aHAJIOrax U 3aKOHOMCPHOCTAX HCpHOHH‘IeCKOfI
CUCTEMBI, CBA3b CTPOCHUS U XUMUYCCKUX CBOICTB IMPOCTBIX U CIIOXKHBIX BCIICCTB;

3.15

3.1.6

-METOIUKH MPOBEICHHUS JIAOOPATOPHBIX UCCIICIOBAHUIA, MPaBUiIa 00pabOTKH 1 0pOPMIICHHUS PE3yIIbTATOB
SKCIEPUMEHTAILHOI paboThI;

3.1.7

~OCHOBHbBIC MPUHIMUIIBI CHHTE3a U UCCIICJOBAaHUs CBOMCTB HCOPraHN4eCKuX COC,I[HHCHHﬁ;

3.18

-~OCHOBHbIC UCTOYHUKHU I/IH(l)OpMaI_lI/II/I JUIA pCHICHUA 3a/1a1 l'[pO(beCCPIOHaJ'II;HOﬁ C(bepbl JACATCIIbHOCTHU,

3.1.9

3.1.10

-[IPaBHJIa ¥ HOPMBI TEXHUKH O€30ITaCHOCTH IPH paboTe B XMMHYECKOH J1abopaTopuy;

3.2

YMmeTs:

321

-aHaJIM3MPOBATh CBOWCTBA AJIEMEHTOB U MX COSIMHEHUI, OCHOBBIBASICH HA TTOJIOKEHUH 3JIeMEHTOB B [lepuonuyueckoi
cucteme JI.1. MeHneneeBa;

3.2.2

3.23

-pemiaTh Ka4€CTBECHHBIC U PACUCTHBIC 3a/1a4X IIPUMCEHUTEIIBHO K MaTCpUualy IIporpaMMmhbl;

3.24

-pa6OTaTI) C XUMHUYCCKHUMHU PCAaKTUBAMH, XUMUICCKUM 060pyI[OBaHI/IeM;

3.25

-TI0JIb30BaThCSl YI€OHOH OCHOBHOM U JIOTIOJIHUTEIBHOM JIUTEPATYPOH 10 AUCIUTLTHHE;

3.2.6

-aHAJIU3UPOBATh CAMOCTOSATEIIbHBIE Pa3/ielibl y4eOHON IPOrpaMMBbl;

3.2.7

'CO6J'I}OIIaTB npaBWjIa OXpaHbl 3J0POBbSA 1 HOPMbI TCXHHUKH 0E30IMacHOCTH B na6opaT0pm,1x N TEXHOJIOI'MYCCKUX YCIIOBUAX;

3.28

-BI)I6I/IpaTB M HUCITOJIB30BaTh HAa OCHOBE 0A30BBIX M CriICcaJIbHbIX 3HAHUH H€06XOJII/IMBIC PCAKTHBEI, o6opy)103aHI/Ie nu
MCTOANKHU JIA IIPOBECACHUS HAYIHOT'O UCCIICAOBAaHUS,

3.29

-IPOBOAUTDH CTEXUOMCETPUICCKUE pACYCThI IPU MPUTOTOBJICHUHA MHOI'OKOMIIOHCHTHBIX CUCTEM (paCTBOpOB, CILUIaBOB U )Ip),

3.3

Buaagern:

3.3.1

-HaBbIKaMU PCIICHU KaUYC€CTBCHHBIX U PACUCTHBIX 3aa4 MIPUMCHUTEIIbHO K MaT€praly NporpaMMabl;

3.3.2

-HaBBIKaMH IIPOBEJICHUS 1a00PAaTOPHOT0 XUMHUIECKOI'0 SKCIEPUMEHTa U 0)OpMIICHUS €r0 Pe3yabTaToB,;

3.3.3

3.34

-HaBBIKaMH PabOTHI ¢ IIEYaTHBIMU U 3JIEKTPOHHBIMU PECYpCaMy, HAyIHBIMU U 00pa30BaTeNbHBIMU I1OPTAIAMH;

3.3.5

-0a30BbIMH HaBBIKAMH pa60T1,1 C JICTKOBOCIINIAMCHAIOIIUMHUCS U TOPHOYUMHA BEIIECTBAMHU;

3.3.6

-METOJaMHU U crocobamMu CHHTE3a HCOPraHU4€CKNX BCIICCTB, HABbIKAMH OIMUCAHUA CBOMCTB BEIIECTB HA OCHOBE
3aKOHOM€pHOCT€ﬁ, BBITCKAIOIIMX U3 Hepnonnqecxoro 3aKOHa.

4. CTPYKTYPA U COAEP)KAHUE JUCHHUIIJIMHBI MOAYJIA)

Kon HaumeHnoBanmue pa3znesioB u tem /Buj | Cemectp /| YUacoB | Komneren- | Jlureparypa [Ipumeuyanue
3aHATHA 3aHATUA/ Kvnc 107040

Pasnen 1. OcHOBHBIC IOHATHS H
3aKOHbI XUMHUHU

1.1 OCHOBHBIE IIOHATHS XUMHH. ATOM, 1 2 OIIK-1.1 JI1.1 J11.2
MoJieKyna. XMMUYEeCKUH 3JIeMEHT. OIlK-1.3 | JI1.3J12.2J13.1
IIpocroe u croxHOE BEIEeCTBO. JI3.2
Xumugeckast peakius. XuMHIecKast 213205
(dhopma nBmkeHus Matepun. Mecro
XAMHU B PSILY APYTUX €CTECTBEHHBIX U
TYMaHHUTapHBIX HAayK /JIex/

1.2 Texuuka 6e30MacHOCTH MpH paboTe B 1 3 OIlK-1.1 JI1.1J11.2
XHUMHYECKOH JIabopaTopru. 3HAKOMCTBO OIlK-1.2 | JI1.3J12.3J13.5
C XMMHUYECKOH MOCYI01, Crioco0amMu 1 OIlK-1.3 219335
IIPHEMaMHt BBITIOJTHEHUS paboT: OIlK-2.1
(unpTpOBaHUE, BBIMTAPHBAHNE, OIlK-6.1
HarpeBaHue, TATPOBaHWe U T.A.  /J1a6/




1.3

ATOMHO-MOJIEKYJISIPHOE YUCHHE B
coBpeMeHHOI XuMur. CTeXMOMETPUYECKHE
3aKoHbI. CTEXUOMETPUIECKHE 1
HECTEXHOMETPHUYECKUE COCTNHEHHSI.
JanbTOHUIBI U OEPTOIUTHIIBL.

Crporocrb 3aKOHOB
CoXpaHeHUsI. X UIMUYECKast SBOIIOIIUS
MaTepur. BOZHMKHOBEHHE XUMUYECKHUX
anemenToB. OOpa3oBaHuE BEIIECTB.
PasBuTre xummdeckux cucrem. /Cp/

8,1

OIIK-1.1
OIIK-1.3
IK-1.1

J1.1J11.2
JI1.3]12.2
JI2.3J13.1 JI3.2
92095

Pa3nen 2. BBeaenue B Teopuio
XHMHYECKHX NpoueccoB. OCHOBBI
XHMHYeCKOoii TEPMOIUHAMUKHU U
TEPMOXHUMHH

2.1

DHepreTuKa XMMHUYECKUX PEaKkLuil.
TemnoBoii a3 ekt peakunu. XumMuyeckas
cucteMa (OTKpBITas, 3aKphITas,
H30IMpOBaHHas). BHYTpeHHss sHeprus.
OHTaNbINA XUMUYECKOHN peakiuu. 3aKoH
I'ecca. DHTpONMS BeLeCcTBA KaK (QyHKIMS
TEPMOAMHAMHYECKOH BEPOSTHOCTH.
W3meneHune sHTPONUH MHUpa KaK KpUTEpUii
CaMOIPOU3BOJIBHOCTH IIPOLECCOB. DHEPTUS
I'u66caXnmMuveckoe paBHOBECHE.
KoHcTaHTa XUMHUYECKOTr0 PaBHOBECHSI.
IMpuniun Jle-Ilatense. /JIex/

OIIK-1.1
OIIK-1.3

JI1.1J11.2
JI1.3J12.2J13.1
JI3.2
0105293

2.2

OnpeneneHne TEmI0Thl 00pa30BaHUs
WHJIMBU1YaJbHOTO BEIIECTRA.
TepmoarHaMHUUECKasi aKTUBHOCTb.
TepMorHAMUYECKOE PABHOBECHE -
HEYCTOMYMBOE, METaCTaOMUIIBHOE,
crabunbHoe. KoHcTaHTa paBHOBECHUS
XHUMHYECKOW PEaKInH, €€ CBSA3b CO
CTaHAAPTHOM CBOOOHOI SHEpruei
peaxiuu. /J1a6/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-6.1

JI1.1J11.2
JI1.3J12.3J13.1
JI3.2J13.5
0109295

2.3

N300apHO-N30TEPMUYECKUH MTOTEHIHAT
(cBoOomHas sHeprus ['ndoca). ismenenue
sHepruu [ m60ca cucTeMbl Kak KpUTEpUi U
JBIDKYIIAs! CHJIa CaMOIPOU3BOJIBHBIX
IIPOLIECCOB B 3aKPBITHIX CUCTEMaX. 3aKOH
JEHCTBYIOIINX MAacC B TOMOI'€HHBIX U
TeTEPOreHHBIX CUCTEeMaX. Y CIIOBUS
PaBHOBECHOTO COCYILIeCTBOBaHHUS (a3.
OO6paTuMbIe 1 HEOOPATUMBIC XUMHUYECKHE
peakuuy. Y CTaHOBICHUE XUMHYECKOTO
paBHOBecHs. CMEIeHnEe XUMHYECKOTO
paBuoBecus. [Ipunanun Jle-1llaTtense—
Bpayna. /Cp/

10

OIIK-1.1
OIIK-1.3
MK-1.1

J1.1J11.2
JI1.3J12.2J13.1
1J13.1
0152033

Paznen 3. OcHOBbI XUMHYECKOH
KHHETHKH

3.1

CKopoCTh XUMUYECKON peakunu. MeToapt
ee HaOroieHus U u3MepeHus. OCHOBHOM
3aKOH XUMUYECKON KuHEeTHKH. [lopsaok u
MOJICKYJISIPHOCTh PEaKIUU. DHEPTHS
akTuBanmn. Knnernueckoe 000CHOBaHME
npunnuna Jle-1llatense— bpayna. [Tyt
peaxiun. Kartanus. ['omorenssrif n
reTepOreHHbIN KaTauu3. ABTOKATaIN3.

/Jex/

OIIK-1.1
OIIK-1.3

J1.1J11.2
JI1.3J12.2J13.1
J13.2
0109233

3.2

OrmpenenieHre KOHCTAHTEI CKOPOCTH
pEaKIMy ¥ SHEPTHX aKTHBALNH
XUMHUYECKOH peakuun. OCHOBHOM 3aKOH
XMUMHUYECKOW KnHeTHKu. [lopsanok u
MOJIEKYJISIPHOCTB peakiuy. /J1ad/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-6.1

J1.1J11.2
JI1.3J12.3J13.1
JI3.2J13.5
0103233055




3.3 CKOpOCTh XUMHYECKOHN peakiuu. MeTopl 10 OIlK-1.1 JIL.1J11.2
ee HaOJI0ICHNST 1 U3MEPEHHS. OIIK-1.3 [JI1.3J12.2J12.3
OCHOBHOI1 3aKOH XUMU4€CKOI KHHETHKH. JI2.8J13.1 J13.2
Iopsinox ¥ MONEKYIISIPHOCTb PEAKIHU. 0254 35
Wurubuposanne peakiun. Karamus.

PasnoBecue cucrem. /Cp/
Pa3nen 4. MHOroKOMIOHEHTHbBIE
CHCTEMBI

4.1 PactBopbI (TBEpbIE, )KUIKUE, 2 OIIK-1.1 JI1.1J11.2
ra3zoo0pasHeie). BiausHue ycnoBuii Ha OIIK-1.3 | JI1.3J12.2J13.1
B3aUMHYIO PaCTBOPUMOCTSH BellecTB. Poib JI3.2
conbBataiyu. OcoOEHHOCTH pacTBOPOB 2109233
BBICOKOMOJICKYJISIPHBIX BelIeCTB. THTIBI
B3aMMOJICHCTBUS BEIIECTB - 00pa3OBaHMe
CMecei, pacTBOpOB, coeuHeHnit.  /JIex/

4.2 Teopust pacTBOPOB, MEXaHU3M 3 OIIK-1.1 JI1.1J11.2
PacTBOpEHHUS T'a30B, KUAKOCTEH TBEPIBIX OIIK-1.2 | JI1.3J12.3J13.1
Tes1. CriocoObl BBIPaXKEHUsI KOHIIEHTPALIUH. OIIK-1.3 JI3.2J13.5
KosmturaTuBHbIE CBOMCTBa PacTBOPOB. OIIK-2.1 2139235
/J1a6/ OIIK-6.1

4.3 MHOTrOKOMITOHEHTHBIE CHCTEMBI. 10 OIlK-1.1 JI1.1J11.2
Kommnonent. ®aza. CriocoObl BeIpaXeHus OIIK-1.3 |JI1.3J12.2 J12.3
COCTaBa MHOT'OKOMITOHEHTHBIX CUCTEM TIK-1.1 | JI2.8J13.1 JI3.2
(KOHLIEHTpALK KOMIIOHEHTOB). DU3HKO- 213233
XUMHUYECKUI aHATHM3 KaK METOJT
UCCITeIOBAHUSI MHOTOKOMITOHEHTHBIX
cucrem. /Cp/

Pazgen 5. PaBHoBecusi B pacTBopax
3J1eKTPOJIUTOB

5.1 [pouecc 3nekTponuTHYECKON 2 OIlK-1.1 JI1.1J11.2
JIMCCOLMAIIMY KaK B3auMOJIEHCTBHE OIIK-1.3 [JI1.3J12.2J12.3
BermecTB. CaMOMOHU3ALIMS. JI2.8J13.1 J13.2
3aKoH JIEHCTBYIOLIMX MAacC B pacTBOpax 2154
UIEKTPONIUTOB. TepMoaHaAMUYECcKast
aKTHBHOCTb MOHOB. TepMoarHaMuuecKas 1
KOHIICHTPAlMOHHAsl KOHCTaHTBI
paBHOBecHs (B TOM YHCJIE AUCCOLUALINN ).

CuJibHbIC ¥ ciaOble 31eKTpouThl. CTEneHb
JIMCCOLIMALINY.

IIporonuTnueckue paBHOBECHSI.

Kucnotsl, ocHOBaHUS, aM(OIUTHI 1O
Bpéucreny. Bona xak pactBopuTensb.

/JTex/

5.2 Honnoe npoussenenne Boasl. pH. 2 OIIK-1.1 JI1.1J11.2
T'uaponu3 KaTHOHOB (KaK AMCCOIUALINS OIlK-1.3 JI1.3J12.2
KHCJIOT - aKBAKOMILIEKCOB) 1 aHHOHOB JI2.3J13.1 JI3.2
(ocHoBanwmii no bpencreny). JI3.4
Heob6paTtumsiii ruaponus. [Ipumenenue 213205
ruaponu3a. bydepHsie pacTBopsl,

MIPUPOIHBIC OYPEepPHBIE CHCTEMBI.
/JTex/

5.3 I'maponus coneit. Bydepusie pacTBopsl, 3 OIIK-1.2 J1.1J11.2
onpeneneHue pH OydepHbIX pacTBOpOB. OIlK-1.3 JI1.3J12.2
Pacuer Oydepnoit emxoctH. /J1a6/ OIlK-2.1 |[J12.3713.1J13.2

OIIK-6.1 JI3.4J13.5

019233




5.4 Jud depeHnupyromye 1 HUBEIUP YIOIIHE 10 OIlK-1.1 JIL.1J11.2
pacTBOpUTENH. ABTOIPOTONNUS. OIIK-1.3 JI1.3]12.2
T"anbpBaHMYECKHE AIEMEHTHI U I[K-1.1 [JI2.3J13.1J13.2
aKKyMynaTopbl. TOIUTMBHEBIE 2JIEMEHTHI. J13.4
DNEeKTPOXUMHUYECKAs] KOPPO3HSL. 0254 35
OKHCITUATENEHO-BOCCTAHOBHUTEIHHBIC
PEaKIK B MUTOXOHJIPUSIX KJIETOK.

Onextponn3. HanpspkeHue pas3ioiKeHus.
Ilepenanpsoxenue.

OCO0EHHOCTH 3IEKTPOIN3a
KOHIICHTPUPOBAHHBIX PACTBOPOB.

/Cp/

Pa3nen 6. Ctpoenue aTroma

6.1 DnexTpoHHOE cTpoeHue aToma. [loHsTre 00 2 OIlK-1.1 JIL.1J11.2
OITMCAHNU KBAHTOBBIX CHCTEM C IIOMOIIBIO OIIK-1.3 JI1.3J12.2
BOJIHOBOI! (hyHKIMN. JI2.3J13.1 JI3.2
OJEeKTpOHHAS TUIOTHOCTh BEPOSITHOCTH. JI3.4
PanuanbHas IUIOTHOCTH BEPOSITHOCTH. 21 92
ATtoMmHBIE opOuTai. S-, p-, d-, f-AO.

/JTex/

6.2 OHepreTUuecKre JuarpaMmbl aTOMOB. 6 OIlK-1.1 JIL.1J11.2
3anonuaenne AO snextponamu. [IpuHimn OIIK-1.2 JI1.3J12.2
[Maynu. Ilpasuno Xynaa. Pazmep atomoB u OIIK-1.3 |JI2.3J13.1J13.2
HOHOB. OpOUTAIIBHBIH, OIIK-2.1 JI3.5J13.6
KPUCTAITIOXUMUYECKUH 1 KOBaJIEHTHBIN OIIK-6.1 23935
panuycsl atoMa.loHn3anoHHbIN
norenmai. CpoJcTBO K JIEKTPOHY.

DNeKTPOOTPULIATEIBHOCTB.
IIporuo3upoBaHue CBONCTB aTOMOB B
3aBHCUMOCTH OT IIOJIOXKEHUS B
nepuoandYeckon cucteme nementon .M.
Menpeneea /JIab/

6.3 Iepuonnueckwmii 3akon JI.11. Menneneena, 2 OIlK-1.1 JI1.1J11.2
ero uzndyeckoe 000CHOBAHUE. OIlK-1.3 JI1.3J12.2
OCo0EHHOCTb CBOMCTB 31€MEHTOB JI2.3]13.1 J13.2
(ocnabneHne 1 UCUE3HOBEHUE J13.4
MIEPUOTUYHOCTH)B 3aBUCMOCTH OT 215254
nonoxxenus B [lepronnyeckoii cucreme
xuMu4eckux 3semenToB .M. Mennaeneena.

CospemenHoe 3HaueHHe [leproanueckoro
3akoHa. /Jlex/

6.4 Iepuonnueckwuii 3akon JI.11. Menneneena, 12 OIlK-1.1 JI1.1J11.2
ero uznyeckoe 000CHOBAHHE. OIlK-1.3 JI1.3J12.2
OCo0EHHOCTb CBOMCTB 31€MEHTOB [K-1.1  [J12.3J13.1 J13.2
(ocnabneHne v UCUE3HOBEHUE JI3.4
MIEPUOTUYHOCTH)B 3aBUCMOCTH OT 213233
nonoxxkenus B [lepronnyeckoii cucreme
xuMudeckux 3nmemenToB .M. Menneneena.

CoBpemenHoe 3Hauenue [lepuoamaeckoro
3akoHa. /Cp/
Paspen 7. Xumuueckasi cBsi3b

7.1 XUMH4ecKas CBs3b. XapaKTePUCTUKU 2 OIIK-1.1 J1.1J11.2
XHUMHYECKOW CBS3U: SHEPTHSI, JJTHUHA, OIIK-1.3 JI1.3J12.2
TIOJISIPHOCTD, BAJIEHTHBIN yTrodl. JI2.3J13.1 JI3.2
ITepexpriBanne AO kak ycinoBue D234 35

00pa3oBaHUs CBA3U. THUITBI IEPEKPHIBAHUSL.
OO0pa3oBaHUE CBA3BIBAIOIINX,
AHTHCBS3BIBAIONINX H HECBA3BIBAIOIIHX
MOJIEKYJISIpHBIX opOuTaineit (MO).

O deKkTHBHOCTH (IIIOTHOCTB)
MepPEeKPHIBAaHUS B 3aBUCHMOCTH OT
CUMMETpPUH, OTHOCUTENbHOHU 5Heprun AO 1
paccTosSHUS MeXTy saapamu.  /JIex/




7.2 Mertoj BaJIGHTHBIX CBSI3CH JIJISI OIMCAHMS 2 OIIK-1.1 JI1.1 JI1.2
XMMHUYECKOU CBsI3U. MeTox MONEKYISIPHBIX OIIK-1.3 JI1.3]12.2
op6uraneii B popme IKAOMO. JI2.3J13.1 J13.2
OHepreTuYeCcKue quarpaMmbl J13.4
JBYXaTOMHBIX TOMO- U I€TEPOsIEPHBIX 0154 55
MOJIEKYJI, 00pa30BaHHBIX dJIEMEHTaMH |-To
1 2-TO MepuojioB. MarHUTHBIC CBOMCTBA
MOJIEKYJ 1 BelecTB. [10IIpHOCTE CBS3H U
s¢dexTUBHEIN 3apsa Ha aTome. Morekyna
LiH kak npumep HOHHOTO COEMHEHHUSL.

TIpUHIUITBI TOCTPOCHUSI DHEPTETHYESCKUX
JIMarpaMM MpoCTEHIINX MHOTOaTOMHBIX
monekyn (CH4, NH3, H20).
Jlenokanu3oBaHHbIE (MHOTOLIEHTPOBBIE)

- CBs13M (Ha IIpUMepe aHUHOHOB
HEOPTraHMYECKUX OKCOKHCIIOT).
JIMnonbHBIN MOMEHT MOJIEKYJIBI.
IonstpHBIC ¥ HENMOISAPHBIC MOJNEKYIHI. /JIek/

7.3 Mertozn MoneKy IsIpHBIX opOuTaneil kak 6 OIIK-1.1 JI1.1J11.2
JIMHEHHON KOMOWHAIIMHM aTOMHBIX OIIK-1.2 |[J11.3J12.2 J12.3
opOuTaneil 1 METO/] BaJICHTHBIX CBSI3CH JUIS OIIK-1.3 (JI12.8J13.1 JI3.2
OITMCAHUSI XUMHYECKOI CBS3H B OIIK-2.1 JI3.4 JI3.5
coenuHeHusx. Hemocratku u OIIK-6.1 22 53
IpeUMYILEeCTBA JaHHBIX MeTo0B /J1ab/

7.4 Mertox MoneKyIsIpHbIX opOouTael B hopme 12 OIIK-1.1 JI1.1J11.2
JIKAOMO. DHepretuueckue quarpaMMbl OIIK-1.3 JI1.3]12.2
JIBYXaTOMHBIX TOMO- 1 T€TepOsIePHBIX [IK-1.1  |JI2.3J13.1 J13.2
MOJIEKYJI, 00Opa30BaHHBIX AJIEMEHTaMH 1-ro JI3.4
U 2-r0 1IepuoJ0B. MarHuTHBIE CBOWCTBA 219233
MOJIEKYJ U BewecTB. [1oaspHOCTh CBS3U U
a¢dexTUBHEIH 3apsa Ha aTome. Molekyna
LiH kak npuMep MOHHOTO COEIUHEHUSL.

[TpuHIHUIIEI TOCTPOSHUSI YHEPTETHYECKUX
JMarpaMM MpocTeNHIINX MHOI0aTOMHBIX
monekyi (CH4, NH3, H20).
Jlenokanu3oBaHHbIC (MHOTOLIGHTPOBEIC)

- CBsI3U (Ha IIpUMEPE aHMOHOB
HEOpraHMYECKUX OKCOKHUCIIOT).
JunonbHBI MOMEHT MOJIEKYJIBL.
IonsipHble 1 HenonspHbIe MoJeKyibl. /Cp/
Pa3nen 8. KommiekcHble coeinHeHMsT

8.1 KomrutekcHsie coequHEeHus!. 4 OIIK-1.1 J1.1J11.2
Koopnunanuonnast Teopust Bepaepa. OIlK-1.3 JI1.3J12.3
Knaccugukanys 1 HoMeHKIaTypa J12.4713.1 J13.2
KOMIUTIEKCHBIX coennHeHnit. CTpyKTypa u J13.4
YCTOHYMBOCTH KOMITJIEKCHBIX COEAMHEHUH. 23 35
IIpupona xuMHUYIECKOM CBSI3U B
KOMIUTECHBIX COeTMHEHMsIX. /JIex/

8.2 XUMUYECKHEe CBOWCTBA KOMITIEKCHBIX 6 OIIK-1.1 J1.1J11.2
coenuHenni /J1a6/ OIIK-1.2 JI1.3J12.2

OIIK-1.3 (JI2.3J13.1 JI3.2
OIIK-2.1 JI3.4J13.5
OIIK-6.1 2335

8.3 JBoitHble comn. XenaTel U 14 OIIK-1.1 JI1.1J11.2
BHYTPUKOMILIEKCHBIE COEAUHEHMS. OIIK-1.3 JI1.3]12.2
M3omepust KOMITJIEKCHBIX COeIMHEHUH. TIK-1.1 JI2.3J713.1 JI3.2
IIpupona xuMH4eCKOH CBS3U B J13.4
KOMIUTECHBIX coetuHeHmsIX. /Cp/ 92 93 54 35

Paznen 9. BBeanenue B XUMHIO 3JIEMEHTOB




9.1 OCHOBHBIE TIPHHIUIIEI KJIACCH(HKAIAH OIIK-1.1 J1.1J11.2
XAMHUYECKUX 3JIEMEHTOB.S-, p-, d-, - OIIK-1.3 |JI1.3J12.2 JI2.3
31eMeHTHI. [1onokenne 371eMeHTOoB - JI2.8J13.1 J13.2
METaJJIOB U HeMeTaJuloB B [lepuoanieckoit J13.4
CHUCTEME, UX OCHOBHBIE XapaKTEPUCTUKHU 110 9395
CBOMCTBAM M XUMHYECKUM CBs3siM.  /JIek/

9.2 OKHUCITUTENBHO-BOCCTAHOBUTEBHBIE OIlK-1.1 JIL.1J11.2
IIPOLIECCHI B HEOPraHM4decKoil xumun  /J1a6/ OIIK-1.2 |JI1.3J12.2J12.3

OIIK-1.3 |JI2.8J13.1J13.2

OIIK-2.1 JI3.3J13.4

OIIK-6.1 JI3.5
9395

9.3 PacripocTpaHeHHOCTB 371EMEHTOB B IPUPOJIE. OIIK-1.3 JIL.1J11.2
MerTonbl uccieoBaHNsl HEOPTaHUYeCKUX OIIK-6.1 JI1.3J12.2
coenuueHuii. /Cp/ MK-1.1  [J12.3J13.1 JI3.2

JI3.4
32 33 54 35
Pa3nen 10. Xumus Boxopona

10.1 Hcropuueckne ceenenus. Haxoxnenue B OIIK-1.1 JI1.1J11.2
IPUPOAE, MOTOKEHNE B IEPUOTMUECKON OIIK-1.3 |JI11.3J12.2 J12.3
cucteme. OCOEHHOCTH CTPOSHHUS aToMa J12.4 J12.8J13.1
BOJIOPO/Ia, U30TOMNBI. XUMHUYECKHE CBOIICTBA JI3.4
Bozopona.  /Jlex/ 219235

10.2  |Crmoco0bl momy4eHus: BOAOPOAA. OIIK-1.1 JI1.1J11.2
duznyeckue cBOHCTBA BOAOPOAA. OIIK-1.2 |JI1.3J12.2 J12.3
AJsotponust BOAOpoAa: opTo- U OIlK-1.3 [JI2.4 J12.8J13.2
napaBoJIopo/ibl. ATOMAapHBINA BOAOPOI. OIlK-2.1 JI3.5J13.6
Xumuueckue CBoMCTBa Boiopoaa.  /J1ab/ OIK-6.1 | 313232355

10.3 |Boma. Bona B npupone. M3otomnHslii cocTas OIlK-1.1 JI1.1J11.2
BoJIbI. PU3HNYECKHE CBOHCTBA BOJIBI. OIIK-1.3 [JI1.3J12.2J12.3
AHoManuu QpU3MYECKUX CBOWCTB BOABI. TK-1.1  [J12.4 JI2.8J13.1
Ctpoenue Monexyn Boabl. [ToisipHOCTB JI3.2J13.4
MOJIEKYJIBI BOABI. ACCOLM alisi MOJICKYIT 219233
BOJIbl. XMMHUYECKUE CBOMCTBA BOABI.

Tsoxenas Boga. /Cp/

Pazpen 11. Duementsl 17 rpynnbi
Ilepuonnueckoii cucremnr . 1.
MenpeneeBa

111 OO01as XxapaKTeprUCTHKA aTOMOB AJIEMEHTOB. OIlK-1.1 JI1.1J11.2
XapaKkTepHbIC CTETICHH OKUCIICHHSL. OIlIK-1.3 |JI1.3J12.2 J12.3
CrtpoeHne 1ByXaTOMHBIX MOJIEKYIL. J12.4 J12.8J13.1
M3meHeHne XuMIaecKoi aKTUBHOCTH B PSIY JI3.2J13.4
JIBYXaTOMHBIX MOJIEKYJI TaJIOT€HOB. 23 35
BiusiHrE MEKMONEKYISPHOTO
B3aMMOJICHCTBHS HA arperaTHoe COCTOsTHUE
rajgoreroB. /JIex/

11.2 Coenunenust xiopa(-1). XnmopoBogopoa u OIlK-1.1 JI1.1J11.2
XJIOPOBOJIOPOIHAS (COJISTHAS) KUCIIOTA. OIlK-1.2 |[JI1.3J12.2 J12.3
Iony4yeHue B NpOMBIIIJICHHOCTH U B OIlK-1.3 |[JI12.4 J12.8J13.1
nabopaTopru. OUIUKO-XUMHUYECKHIE OIlK-2.1 JI3.6
ceorictBa. Coequnenust xaopa(l). Hurpun u OIlK-6.1 2355

OKcH. XJIOPHOBATUCTAs! KMCIIOTA.
IMony4yenne u GU3NKO-XUMHUUECKUE
cBoricTBa. JKaBeneBas Boja.
OKHUCINUTETbHBIE CBOMCTBA COSAMHEHHUH
xyopa(l). Xmopras ussects. [Tomydenne n
XUMHUECKHE cBolicTBa. COoeTMHEHUS
xnopa(lll). Xmopucras kucmora. XJI0pHTEL.
Coenunenns xiopa(V). /J1ad/




11.3

XiopHOBaTast KACJIOTa. XJI0paThl.
Bbepronerosa cons. [lonydenne u
xumuueckue coiictBa. Okeua xnopa(VI) u
ero npumenenne. Coenunenus xiopa (VI1).
Oxcun xnopa(VIl). Xnopras kucnora.
Ilepxnopartsl. IToxydenue.
DU3UKO-XMMHYECKHE CBOWCTBA.
M3MeHeHne KUCIOTHBIX M OKUCIUTEIbHBIX
CBOMCTB B PsIy KUCIOPOACOAEPKAIUX
KHUCJIOT XJIOPA ¥ OKUCIIUTENIBHBIX CBOMCTB B
psny CIO- - ClO2- CIO3- - ClO4-.
IIpumeHenue xj10pa U €ro COEAUHEHUM.
bpowm, non, acrar. PacnpocrpaneHHOCTS B
npupoze. IIpocteie Bemectsa. [lonyyenne
B IIPO-MBILINIEHHOCTH U B JJa0OpaTOpU.
OU3NKO-XMMHYECKHE CBOWCTBA.
Coemunenus 6poma, uoja, acrara (-1).
I"anoreHoBo1OPOABI U UX BOAHBIE
pactBopsl. CriocoObl MONy4eHHS
raJoreHoBoA0-pooB. PU3MKO-
XUMHMYECKUE CBOICTBA. 3aKOHOMEPHOCTU
HU3MEHEHHUS CBOUCTB B sy rajnore-
HOBOJIOPOJIOB M UX BOJHBIX PACTBOPOB.
Coenunenns 6poma (1), noxa (1).
Coenunenus 6poma (V), noma (V).
Coenunenns 6poma(VIl), noma(VII).
ITpumMeHeHue MPOCTHIX BEIIECTB U
COCIMHEHUH 3JIEMEHTOB MO PYIIIBI
Opoma. buonornueckas poib p-3J€MEHTOB
VII rpymsr. /Cp/

OIIK-1.1
OIIK-1.3
IK-1.1

J1.1J11.2
JI1.3 JI1.5J12.2
J12.3J12.4
JI2.5 J12.8J13.1
JI3.2J13.4
02333435

Pazpen 12. DnemenTsl 16 rpynnbi
Ilepuonnueckoii cucremnr 1. 1.
MenpgeneeBa

12.1

OO01as xapakTepruCcTHKa aTOMOB
anemeHnToB 16 rpynmsl [Tepuonudeckoit
cuctemsl J.1. MenzneneeBan u mpocThIxX
BEILECTB. XapaKTepHbIE CTEICHU
okucnenus. /Jlex/

OIIK-1.1
OIIK-1.3

JI1.1J11.2
JI1.3 JI1.5J12.2
23 J12.4
J12.5 J12.8J13.1
J13.2J13.4
33 55

12.2

Kucnopon. CtpoeHue MoJIeKyIibl
kuciopona ¢ nozunuii MmerogoB BC u MO.
[opsimox, TMHA ¥ SHEPTHUS CBSA3U
monekynbl O2 u nonos 02+ , 02-, 022-.
[Nonyyenune kucaopona B 1a0OpaTopuu u
MIPOMBIIIIIEHHOCTH. DU3NKO-XUMHUIECKHE
cBoiicTBa kuciopona. Cepa. XapakrepHbie
creneHu okucieHus. Haxoxnenue B
npupoze (caMopojHas cepa, CyiibhaThl,
XaJbKOreHuIbl MeTaiuioB). [Ipocroe
BEIIECTBO. AJUTOTPOITHbIE MOAN(DHUKALIIN
cepsl. [lonyaenue cepsr. duznko-
XuMH4YecKkre cBorictBa. CoequHEeHHs! cephl
(-2). CepoBomopoz. CTtpoeHre MOJIEKYITBI.
Iomyuenne. PU3UKO-XUMHYECKUE
coiictBa. /JIa6/

OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-6.1

JI1.1J11.2
JI1.3 JI1.5]12.2
J12.3J12.4
J12.5 J12.8J13.1
JI3.5J13.6
93 55




12.3 Cenen, Temutyp, nononuii. Haxoxxnenue B OIIK-1.1 JI1.1 J11.2
npupoze. IIpocTele BemecTsa. OIIK-1.3 |JI1.3 JI1.5J12.2
AnnorponHsle Mo ukarmu. [Tomyaenue. J12.3J12.4
DU3UKO-XMMHYECKHE CBONCTBA. JI2.5 J12.8J13.1
Coemunenus cenena (-2), temwtypa (-2), J13.2J13.4
niosionus (-2). I[lomyuenune u 21025435
(hU3MKO-XUMHUYECKUE CBOMCTBA.

VI3sMeHeHne KUCIIOTHO-OCHOBHBIX H
BOCCTaHOBHTEIILHBIX CBOHCTB
XaJIBKOT€HOBOJJOPOIHBIX KHUCIIOT.
Coenunenus Se(1V), Te(1V), Po(1V).
Oxcuppl. Cenenncras kucnora. [loxydenue
1 QpU3UKO-XUMHUYECKHe cBoicTBa. /JIek/

12.4  |CpaBHeHHE KHUCIOTHBIX U OKHCIHTEIBHO- OIIK-1.3 JI1.1J11.2
BOCCTAHOBHTEJILHBIX CBOMCTB CEPHUCTON U OIIK-6.1 |JI1.3 JI1.5J12.2
ceneHucTol kuc- 1ot. Coenunenus Se (V1), OIIK-6.2 237124
Te(VI), Po(VI). Okcunsr Se(V1), Te (VI). IK-1.1  [J12.5 J12.8J13.1
CeneHoBasi KUCIIOTa U TEJUTYpOBas JI3.2J13.4
KucnoThl. CpaBHEHUE CBOMCTB CEpHOI, 092333435
CEJICHOBOM M TEJUTYpPOBOH KHCIIOT ¥ UX
coneii. [IpuMeHeHue ceneHa, Teiypa 1
HIOJIOHHS M KX COeTMHEeHUHI. Bronormyeckas
poib coenuHenmit cenena. /Cp/

Pazges 13. Diementsl 15 rpynnsl
Ilepnopnyeckoii cucremst 1. 1.
MenpgeneeBa

13.1 OO01as XapaKTepUCTHKa AaTOMOB 3JIEMEHTOB OIlK-1.1 JI.1J11.2
15 rpynnsi [lepuonuueckoii cucremst 1.1 OIK-1.3 [JI1.3 JI1.5J12.2
MeHnzieneeBa 1 IPOCTHIX BEIICCTB. J12.4 J12.5
XapakTepHble cTeneHn okucinenus.  /Jlex/ JI2.8J13.1 J13.2

JI3.4
23935

13.2 A3ot - pocroe BeriecTBo. [Tonyuenue OIlK-1.2 JI1.1J11.2
a30Ta B MPOMBIIIJICHHOCTH U B OIlK-1.3 [JI1.3J12.3J12.4
nabopaTopuu. OUIUKO-XUMHUYECKHE OIlK-2.1 [J12.5 JI2.8J13.5
cBoiicTBa azora. Dochop. AIIOTPONHBIC OIlK-2.2 JI3.6
Momuduranuy. DOUIUKO-XUMHUUECKHE OIlK-6.1 2395
cBoiictBa. Coemunenus pocdopa (-3).

Bonoponnsie coenunenus ocdopa.
[Tonyuenune. PU3NKO-XUMUYECKUE
cpoiictBa. /JIa6/

13.3 Ctpoenue MomeKybl a3ora (Meroasl MO u OIlK-1.1 JI1.1J11.2
BC). PacripocTpaHeHHOCTb B TIPUPO/IE. OIlK-1.3 [JI1.3 JI1.5J12.3
IIpocroe BemectBo. [lomydenne azora B J12.4J12.5
MIPOMBIIIJICHHOCTH U B J1JaDOpaTOpUH. JI2.8J13.1 JI3.2
DU3NKO-XMMHUYECKHE CBOMCTBA a30Ta. JI3.4
ITpumenenue ceobomHOro azora. docdop. 219235

Pacmpoctpanennocts B mpupoze. [Ipocroe
BEIIECTBO. AJUIOTPOIHBIE MOAN(PHKAIHH.
IMony4enue pocdopa B IPOMBILIUICHHOCTH.
DU3NKO-XMMHUYECKHE CBONCTBA.
Coenunenust hpocdopa (-3). Bogoponusie
coenunenus ¢ocdopa. [Tonyuenue.
DU3NKO-XMMHUYECKHE CBONCTBA.
Coenunenust pocdopa. MbIIbSIK, CypbMa,
BHCMYT. PacmipocTpaHEeHHOCTh B IPUPOIE.
IIpocteie BemecTBa. Ilonydenue.
CoennHEHNS MBIIIBSIKA, CYPbMBI U
Bucmyrta(-3). Funpunet. [omydeHwe.
Ousnko-xuMuUecKue cBoiicTa. /Jlex/




13.4  [[Momyyenue. PUIUKO-XMMUUECKHE 6 OIIK-6.1 JIL.1J11.2
CBOMCTBA. MBIIIBAKOBHUCTAsA KHCIOTA U OIIK-6.2 |JI1.3J12.2 J12.3
apcerntsl. Coenu-Henus Mbibsika (V), [K-1.1  [JI2.4 J12.5J13.1
cypbumel (V), Bucmyra(V). Oxcumpl. JI3.2JI13.4
MBIIBSKOBAst KUCIOTA U aPCEHATBI. 02333435
CpaBHEHHE KHCIIOTHO-OCHOBHEIX 1
OKVCIIUTENFHO-BOCCTAHOBHTEIIBHBIX
CBOWCTB OJTHOTHITHBIX COCIHCHUH
MBIIIBSIKA, CYPEMBI M BUCMYTA.

OKHCIUTENbHBIE CBOUCTBA COEIMHEHUI
BucMyta(V). IlpumMeHeHne MbIIIbSKA,
CYPBMBI, BUCMYTA M HX COCIIMHCHHIA.
Tokcuueckoe AelicTBUE COEAMHEHUI
Mblnbska. /Cp/

Paznen 14. dnements! 14 rpynnsl
Ilepnopnueckoii cucrems! 1. 1.
Menpeneesa

14.1 OO1mas XxapakTepUCTHKa aTOMOB 3JIEMEHTOB 4 OIIK-1.1 JI1.1J11.2
14-oii rpynmsl. XapakTepHbIE CTEIIEHU OIIK-1.3 |JI1.3J12.2 J12.3
OKUCJIEHUS. YTIIepo]l. AJUIOTPOIHbIE J12.4 J12.5]13.1
Moaudukanuy. PacnpocTpaneHHOCT B JI3.2J13.4
npupoze. IIpoctsie Bemmectsa. [Tonyduenue u 23935
¢bu3mKo - XMMHUueckue cBoicTaa /JIex/

14.2 Xumuueckue cBoicTBa yriepona. Kapousl. 12 OIlK-1.2 JIT.1J11.2
Ionyuenue u GU3NKO- XUMHYECKUE OIIK-1.3 |JI11.3J12.2 J12.3
cpoiictBa. Coequuenus yriaepona. Kpemuuii. OIIK-2.1 |JI12.4 JI2.8]13.1
Haxoxnenue B npupone. [lonydenue u OIIK-2.2 JI3.5
(U3MKO- XUMUYECKHE CBOMCTBA KPEMHUSL. OIIK-6.1 23935

I'epmanwmii, ooBo, CBUHELL.
Pacnipoctpanennocts B npupoze. [Ipocteie
BeniectBa. [lonyuenue u Gpuzuko
-XUMHUYeckue cBoicrtea.  /J1ab/




14.3

VYrnexucnslii ra3. CTpoeHUE MOJIEKYIIbI.
INomy4enne 1 GU3UKO-XIMHIIECKIE
cBoiictBa. KapOoHaTHI, X CBOMHCTBA.
Cepoyriiepon. @ocren. TruokapOOHATEL.
Huanamuaer. [{lnaHaTel ¥ THOIIMAHATEIL.
Kap6amun. Coemunenus yriepoaa (11).
Oxkcup yriepoza (I1). Ctpoerue MosieKysibl
(meromer MO u BC). Ilony4yenue n pusuko
-XUMHUeckue cBoicTBa. luanuyg Bonopoza,
LIMaHOBOJOPO/IHAsL KMCI0TA (CHHUIIbHAS
kucinora). [lonyuenue u
¢busuko-xumudeckue cpoiicraa. [luan.
IIpumeHeHNE NPOCTHIX BELIECTB U
coenuHeHni yriepona. Cunmununsl. Kapoua
KpeMHUS. ["aioreHuabr KpeMHHS.
I'excadropokpemMHuEBas KUCIOTa, €€ CONH.
Cuansl. CTpoeHue, oJIy4eHUe U CBOMCTBA.
CpaBHEHHE CBOMCTB CHIIAHOB U NIPEAEIBHBIX
yrieBopoponoB. KucinopoaHslie coequneHus
kpemunst. Oxeunn kpemunst (1V).
Kpemuuessle kucnotsl. CBoicTBa
KPEMHMEBBIX KUCIOT. CUINKareib,
nosydeHue 1 npuMmeHenue. CHIMKaThI.
Oxcup xpemuus (11), monydenue u cBoicTaa.
[IpuMmeHeHne KPEMHHUS U €T0 COSIMHEHUI.
I'npuasl repMaHusi, 0JI0Ba, CBUHIA M UX
cBoiictBa. AM(oTepHbIEe CBOMCTBA 010Ba U
ceunua. Coenunenus repmanus (11), onosa
(11 u cBunna (11). OKCUIBI ¥ THAPOKCHIBI
repMaHMs, 0JI0Ba U CBHHIIA B CTEIICHU
okucieHus (+2), 3MEHEHHE KUCIIOTHO-
OCHOBHBIX U OKUCIUTEIBHO-
BOCCTaHOBUTENBHBIX CBOHCTB. CoeMHEHNUS
repmanus (IV), onosa (IV) u ceunna (1V).
CpaBHHUTENBbHAS XapaKTEPUCTUKA
KUCJIOTHO-OCHOBHBIX U
OKHUCITUTEIbHO-BOCCTAaHOBUTENBHBIX
CBOMCTB coequHenmii repmanus (1V), onosa
(IV) u cBunmna (1V). Inokcuasl repMaHus,
0JI0Ba U CBUHIIA. | epMaHaThl, CTAHHATH U
wiromMbaTel. CypHK: CTpOEHHE,
B3auMoOzeHcTBHE ¢ Kucnotamu. /JIex/

OIIK-1.1
OIIK-1.3

J1.1J11.2
JI1.3 JI1.5J12.2
J12.3J12.4
JI2.8J13.1 JI3.2
J13.4
019295

14.4

VYCrepeoxumus u CBOWCTBA
THAPOKCKOKOMIUIEKCOB Te€PMaHHs, 0JIOBA U
cBuHIA. TeTparaio-reHuasl repMaHus,
0JI0Ba, CBUHIIA, UX YCTOWYHUBOCTb.
lanoreHuIHbIE KOMIUIEKCHI: CTPOCHHE,
ycToitunBOCTb. Cyab(uIsl TepMaHHsi, 0JI0Ba
Y CBUHIIA: TTOTYYEHHE U CBOWCTBA.
TuocranHaTe! ¥ THOrepMaHaThL. [IpuHITUTT
PabOTHI CBUHIIOBOTO aKKYMYJISTOpA.
[IpumeHeHnue repManus, OI0Ba, CBUHIIA M UX
coequHeHnit. buonornyeckas pons
aneMeHToB 14-# rpymmsl.  /Cp/

OIIK-1.3

OIIK-6.1

OIIK-6.2
MK-1.1

J1.1J11.2
JI1.3 JI1.5J12.2
23124
J12.5 J12.8J13.1
J13.2J13.4
0923335455

Paznen 15. Daementsl 13 rpynnsi
Ilepuonnueckoii cucremnr 1. 1.
MenpeseeBa




15.1 OImast xapaKTepHCTHKa aTOMOB JJIEMEHTOB. 4 OIIK-1.1 J1.1J11.2
bop. Haxoxnenue B mpupoze. OIIK-1.3 |JI1.3 JI1.5J12.2
Monuduxarym 6opa. [Toxyaenne 6opa. J12.3J12.4
DU3NKO-XUMHUYECKHE CBOMCTBA. JI2.5 J12.8J13.1
BunapHBIe coeMHeHNsT 00pa X CBOHCTBRA, JI3.2J13.4
TIOJTydeHNe U CTPYKTYphl. OKCHA, KapOous, 9395
HHUTPHJ, TAJIOreHU B 60pa, GOpHBIE
crexna. TerpagropoOopHas Kuciora, ee
conu. I'mnpunst 6opa. Ho-menknarypa.

Jubopan. CTpoeHue MOJIEKYIIbI.
INomydenne u cBoicTBa TUOOpaHa.
BopaHbl, 0COOEHHOCTH CTPOCHUS X U
CTPYKTYpBI (KJ1030-, HUJI0-, TadHO-).
Boprunpuasl, nonydeHue, IpUMEHEHHE H
CBOWCTBa. BOpHBIE KHCIIOTHI, HX COJIH.
IIpumenenue 60opa U €ro COeAUMHEHUH.
/JTex/

15.2  |Ilomydenne 6opa. PH3NKO-XUMHIECKUE 9 OIIK-1.1 JI1.1J11.2
cBoiicTBa. bunapHble coenuHenus 6opa ux OIIK-1.2 |JI1.5J12.2 J12.3
CBOI{CTBa, IIOJTy4EHHUE U CTPYKTYPBL. OIIK-1.3 J12.4J12.5
Oxcun, kKapOouJ, HUTPHI, FaJIOTSHUIbI OIlK-2.1 |[J12.8J13.1 JI3.5
6opa, 6bopasbie cTekia. TerpadropodopHas OIIK-6.1 2395
KHUCIIOTa, ee conu. ['unpus 6opa.

Jubopan. [Tonyuenue u cBoiicTBa
mubopana. /J1ab/

15.3 OO01as xapakTepruCcTHKa aTOMOB 6 OIlK-1.1 JI1.1J11.2
anemeHToB. bop. Haxoxxaenue B mpupoze. OIIK-1.3 |[JI1.3 JI1.5J12.2
Moaunduxanuu 6opa. ITonrydenue 6opa. [IK-1.1 J2.3J12.4
DU3NKO-XMMUYECKHE CBOWCTBA. JI2.5 J12.8]13.1
BunapHbie coennHeHns 6opa UX CBOWCTBA, JI3.2J13.4
MOJTY4EHHE U CTPYKTYypbl. OKcul, KapOouy, 92535435
HUTPH]I, TAJIOTeHUIBI O0pa, OOpHBIC
crekna. TerpadropoOopHas Kuciora, ee
conu. ['mnpunet 6opa. Ho-meHknarypa.

Jubopan. CTpoeHUE MOJIEKYIIbI.
Iony4enue u cBoiicTBa AuOOpaHa.
Bopanbl, 0COOEHHOCTH CTPOCHUS UX U
CTPYKTYpPHI (KJ1030-, HUIT0-, TahHO-).
Boprunpuasl, nony4deHue, IpuMeHEHNE U
cBoiicTBa. bopHbIE KMCTIOTHI, X COJU.
ITpumenenue 6opa u ero coenunenuii. /Cp/
15.4  |/Koutp.pab./ 0 OIlK-1.1 JI1.1J11.2 KontponbkHnas pabora
OIIK-1.3 |[JI1.3 JI1.5J12.2
OIIK-6.1 J2.3712.4
JI2.5 J12.8J13.1
JI3.2713.4
21323354
25
155 [/KouP/ 59
156 |/Ox3amen/ 36 OIIK-1.1 J1.1J11.2
OIIK-1.2 |[JI1.3 JI1.5J12.2
OIIK-1.3 J2.3712.4
JI12.5 J12.8J13.1
JI3.2713.4
31 52 323 B4
35

Paznen 16. XumMus s-3j1eMEeHTOB




16.1 Onementsl 1 rpynmel [lepuognueckoit 4 OIlK-1.1 JI1.2J11.3
cucteMsl JI.1. Menneneesa /Jlex/ OIIK-1.2 [J11.6J12.1J12.4
OIlK-1.3 J12.8
IK-1.1 2355
16.2 OnemenTsl 2 rpynmsl [leprognueckoit 4 OIlK-1.1 JI1.2J11.3
cucteMmsl JI.1. Menneneesa /Jlex/ OIIK-1.2 [JI1.6J12.1]12.4
OIlK-1.3 J12.8
2355
16.3 «XUMUYECKHE CBOMCTBA 6 OIlK-1.2 JI1.2 JI11.3
ISJIOYHO3EMEIIBHBIX METaILIOBY /J1ab/ OIlK-1.3 JI1.6J12.1
OIlK-2.1 JI2.8J13.11
OIIK-6.1 JI3.7 JI3.8
IK-1.1 2355
16.4 «XUMUYECKUE CBOMCTBA IIEIOUYHBIX 6 OIIK-1.2 JI1.2 JI11.3
MeTasuioBy /J1a6/ OIlK-1.3 JI1.6J12.1
OIlK-2.1 JI2.8J13.11
OIIK-6.1 JI3.7 JI3.8
IK-1.1 2355
Paznen 17. Xumust p-3;1eMeHTOB
17.1 «XUMUYECKHE CBOMCTBA a30Ta M €0 6 OIlK-1.2 [JI1.2 J11.3J11.5
coeHeHn /J1a6/ OIlK-1.3 JI1.6J12.1
OIlK-2.1 [JI12.8J13.5J13.9
OIIK-6.1 JI3.10
TIK-1.1 2395
17.2  |«Xumudeckue cBoiicTBa Gocdopa u ero 6 OIIK-1.2 |JI1.2J11.3 JI1.5
coerHeHn /J1a6/ OIlK-1.3 JI1.6J12.1
OIlK-2.1 J12.8713.9
OIIK-6.1 JI3.10
TIK-1.1 2395
17.3 «CypbMa 1 BUCMYT, UX 12 OIlK-1.2 [JI1.2J11.3J11.5
COC/IMHEHUS», K Y TIIePO]I, COSTMHCHUS OIIK-1.3 JI1.6J12.1
yriepoaay, «Kpemuuii» /J1a6/ OIlK-2.1 JI2.8J13.11
OIIK-6.1 JI3.8 J13.10
TIK-1.1 2395
17.4 DJeMeHThI-MeTasuIbl 13 rpymiis 4 OIlK-1.1 [JI1.1J11.2J11.3
Iepuoanueckoii cucremsr 1.1 OIlK-1.2 [JI1.5 JI1.6J12.1
MenpeneeBa /Jlex/ OIIK-1.3 J2.4J12.8
2355
175 «CBOiiCcTBa aTIOMUHUS M €r0 COSAUHEHUI 6 OIIK-1.2 [JI1.2 JI1.3 JI1.5
/J1a6/ OIIK-1.3 JI1.6J12.1
OIIK-2.1 J12.8713.11
OIIK-6.1 JI3.7 JI3.8
TIK-1.1 2395
17.6 DJIeMEeHThI-MeTasIbl 14 TpymIibI 4 OIlK-1.1 [JI1.2 J11.3 J11.5
Iepuoanueckoii cucremsr [1.1. OIlK-1.2 [JI1.6J12.1 J12.4
MenpeneeBa /Jlex/ OIIK-1.3 JI2.8
2395
17.7 «[Tony4yeHue U CBOWCTBA COCAMHCHUIA 6 OIlK-1.2 [JI1.2 JI1.3 J11.5
oJ10Ba, cBuHIay /J1ab/ OIIK-1.3 JI1.6J12.1
OIlK-2.1 J12.8713.11
OIIK-6.1 JI3.7 JI3.8
TIK-1.1 2395
Pazpgeu 18. Xumus d-3jeMeHTOB
18.1  |o6mwas xapakrepuctuka d anementos /Jlex/ 4 OIIK-1.1 J11.2J11.3
OIIK-1.2 |JI1.6J12.4J12.8
OIlK-1.3 2355




18.2 KoopauHalioHHble COEAMHEHUS: TEOPUS 4 OIIK-1.1 JI1.2J11.3
KPHCTAJUTIYECKOTro 1Moyt /JIex/ OIIK-1.2 | JI1.6J12.4 J12.8
OIIK-1.3 9395
18.3 KoopanHamonssie coenunenus (2) /J1ad/ 6 OIlK-1.1 JI1.2J11.3
OIIK-1.2 | JI1.6J12.4 J12.8
OIIK-1.3 9395
OIIK-2.1
OIIK-6.1
MK-1.1
18.4 KoopanHalioHHbIe COEAMHEHUS: TEOPUS 10 OIIK-1.1 JI1.2J11.3
ionst arasaos /Cp/ OIIK-1.2 | JI1.6J12.4J12.8
OIIK-1.3 3133095
18.5 OnemenTs! 4 rpynnsl Ilepuoanyeckoit 4 OIIK-1.1 [JI1.1JI1.2JI1.3
cuctembl JI.11. Menneneena /Jlex/ OIIK-1.2 |JI1.6J12.4 J12.6
OIIK-1.3 J2.8
23935
18.6  [DOnements! 5 rpymms [leprognaeckoit 4 OIIK-1.1 [JI1.2JI1.3JI1.4
cuctembl JI.11. Menneneena /Jlex/ OIIK-1.2 |JI1.6J12.1 J12.4
OIIK-1.3 J2.8
23935
18.7  |«Coenuuenus BaHaaus» /J1a6/ 6 OIIK-1.1 JI1.2 J11.3
OIIK-1.2 | JI1.6J12.8J13.1
OIIK-1.3 1J13.7 JI3.8
OIIK-2.1 33 55
OIIK-6.1
[K-1.1
18.8 OnemenTsl 6 rpynmsl [Tepuognueckoi 4 OIlK-1.1 JI1.2 J11.3
cuctembl J.1. Menneneera /JIex/ OIIK-1.2 [JI1.6J12.4 J12.8
OIIK-1.3 23935
18.9 «Xpom u ero coenrHeHus. CoeMHEHHS 6 OIlK-1.1 JI1.2 J11.3
MonubieHa 1 Boib(pamay /J1ad/ OIlK-1.2 | JI1.6J12.8J13.1
OIIK-1.3 1 J13.7 JI3.8
OIIK-2.1 2335
OIIK-6.1
[K-1.1
18.10 [3nementsi 7 rpynmsl [Tepuoauueckoit 4 OIlK-1.1 JI1.2 J11.3
cuctembl J.1. Menneneera /JIex/ OIIK-1.2 [JI1.6J12.4 J12.8
OIIK-1.3 23935
18.11 |coenuHeHMs Maprasiia B BHICHINX 7,1 OIIK-1.1 JI1.2 111.3
crenensx okucienus /Cp/ OIlK-1.2 [JI1.6J12.4 J12.8
OIIK-1.3 2335
[K-1.1
18.12 |«Coenunenus mapraniay /J1a6/ 6 OIlK-1.1 JI1.2 JI1.3
OIIK-1.2 | JI1.6J12.8J13.1
OIIK-1.3 1 J13.7 JI3.8
OIIK-2.1 2335
OIIK-6.1
[K-1.1
18.13 [3nementsi 8 rpynmsl [Tepuoanueckoit 4 OIlK-1.1 JI1.2 JI1.3
cuctemsl JI.1. Menneneesa /Jlex/ OIIK-1.2 [JI1.6J12.4J12.8
OIIK-1.3 2335
18.14 |«XuMuUeCcKHe CBOWCTBA Kee3a H ero 6 OIIK-1.1 JI1.2 J11.3
coenunennin» /J1a6/ OIIK-1.2 | JI1.6J12.8J13.1
OIIK-1.3 1 J13.7 JI3.8
OIIK-2.1 33 55
OIIK-6.1

IK-1.1




18.15 [Onements! 9 rpymmsl [eproamyeckoit 4 OIlK-1.1 JI1.2J11.3
cuctemsl J.M1. Menneneesa /Jlex/ OIlK-1.2 |[JI1.6J12.4 J12.8
OIlIK-1.3 33 55
18.16 [Omements! 10 rpynmsl [leprommaeckoit 4 OIlK-1.1 JI1.2J11.3
cuctemsl J.M1. Menneneesa /Jlex/ OIlK-1.2 |[JI1.6J12.4 J12.8
OIIK-1.3 33 55
18.17 |«Xumwuueckue cBOMCTBA KobabTa , 6 OIlK-1.1 JI1.2 J11.3
HUKENS ¥ UX coequHeHui» /J1ab/ OIIK-1.2 | JI1.6J12.8J13.1
OIIK-1.3 1J13.8
OIIK-2.1 33 55
OIIK-6.1
MK-1.1
18.18 |Omements! 11 rpymms! [lepnoanueckoit 4 OIIK-1.1 JI1.2 J11.3
cuctemsl J.M1. Menneneesa /Jlex/ OIlK-1.2 |[JI11.6J12.4 J12.8
OIIK-1.3 33 55
18.19 |«Xummyeckue cBoiicTBa Memy, cepedpa n 6 OIIK-1.1 JI1.2 J11.3
UX coeiuHeHui» /J1ab/ OIIK-1.2 | JI1.6J12.8J13.1
OIIK-1.3 1J13.7 J13.8
OIIK-2.1 33 55
OIIK-2.2
OIIK-6.1
TK-1.1
18.20 |OnemenTts! 12 rpynmsl [leproanyeckoit 4 OIIK-1.1 JI1.2 J11.3
cucremsl J.V1. Menneneesa /Jlex/ OIIK-1.2 [JI1.6J12.4 J12.8
OIIK-1.3 33 55
18.21 [«Xumuueckue CBOMCTBA IMHKA, KaIMUS, 6 OIIK-1.1 JI1.2 J11.3
PTYTH ¥ UX coeHEHUiD» /J1ab/ OIlK-1.2 | JI1.6J12.8J13.1
OIIK-1.3 1 JI3.7 JI3.8
OIIK-2.1 23935
OIIK-6.1
[K-1.1
18.22 |3nementsi 3 rpynmsl [lepuoanyeckoit 24 OIlK-1.1 JI1.2 J11.3
cuctembl J{.1. MennaeneeBa; moaroroBka OIIK-1.2 [JI1.6J12.4 JI12.8
OT4YeTa M0 CHUHTE3Y KOMIUIEKCHBIX OIlK-1.3 2355
coeinHeHn Meau, cepedpa. /Cp/ OIlK-6.1
OIIK-6.2
[K-1.1
18.23 |xomcymbramum "d smemeHTHI", 0 OIlK-1.1 JI1.2 J11.3 KOHTpOJIbHAs pabora
KOHTpOJbHas pabora /KoHTp.pab./ OIlK-1.2 |[JI1.6J12.4 J12.8
OIIK-1.3 D133 35
Paspen 19. Xumus f-ajemeHToB
19.1 DJIeMEHTHI JJTAaHTAHHU]IbI U aKTUHHIBI /JTek/ 4 OIlK-1.1 JI1.2 JI1.3
OIIK-1.2 [JI1.6J12.4 J12.6
OIIK-1.3 JI2.7J12.8
2335
19.2 «CBOMCTBA COCIMHEHUH PEIKO3EMENIbHBIX 6 OIlK-1.2 JI1.2 J11.3
3JIEMEHTOB, THTaHa U IUpKoHus" /J1a6/ OIlK-1.3 [JI1.6J12.6 JI2.7
OIIK-2.1 JI2.8713.11
OIIK-6.1 JI3.7 J13.8
2335
19.3  |/KonP/ 59
194 /Ox3amen/ 45 OIIK-1.1 [JI1.1 J11.2J12.7 9K3aMeH
OIIK-1.2 2335
OIIK-1.3

5. OLHEHOYHBIE CPEICTBA

5.1. OueHo4HbIe MaTEPHAJIbI ISl TEKYLIET0 KOHTPOJISI U IPOME:KYTOYHOM aTTecTalluu




HpCﬂCTaBJ'IeHI)I OTACIIbHBIM JOKYMCHTOM

5.2. OIIeHO‘IHI)Ie MaTepuaJibl 18 TMATHOCTHYIECCKOI0 TCCTUPOBAHUSA

HpCﬂCTaBJ'IeHI)I OTACIIbHBIM JOKYMCHTOM

. YAEBHO-METOANYECKOE U TH®OPMAINIMOHHOE OBECIIEYEHUE JUCHUITIMHBI (MO YJIS)

6.1. PexomeHnayemas JiuTepatypa

6.1.1. OcHoBHas JlUTEpaTypa

ABTOpBI, COCTABUTENHU 3arnaBue WspatensctBo, rox | Komuu-Bo
JI1.1 |[Axwmeros H. C. OO0mas 1 HeopraHuyecKasi XUMUs Mocksa: Jlanb", 1
2014, >neKTpOHHBIH
pecypce
JI1.2 [Cysopos A. B., OO6mas u Heopranuueckast xuMus B 2 T. Tom 1: YueOHuK Mockaa: 1
Huxonbckwuii A. b. Wz narensctBO
IOpaiir, 2019,
3JIEKTPOHHBIN
pecype
JI1.3 |Tynukun E. . Xumus. B 2 4. Yacts 1. O611as 1 HeopraHuueckas XUMUsi: Mocksa: 1
Y4eOHuk WznatenscTBO
IOpaiir, 2019,
3JIEKTPOHHBIHN
pecype
JI1.4 |Pocun W. B., Tomuna |OGuias 1 Heopranuueckas Xamust B 3 1. T. 2. Xumus s-, d- u - |Mocksa: 1
JL . 3JIEMEHTOB: Y4eOHUK MznatenbcTBO
IOpaiir, 2019,
3JIEKTPOHHBIN
pecype
JI1.5 |Pocun U. B., Tomuna |OO6mias u Heopranuueckas xumus B 3 T. T. 3. Xumus p- Mocksa: 1
JL T, 3JIEMEHTOB: YUeOHUK U3 narenscTtBO
IOpaiit, 2019,
SJIEKTPOHHBIN
pecype
JI1.6 |Oranecsu D. T., OO01mas 1 HeopraHuuecKasi XUMuUs: YUeOHUK Mocksa: €7 1
ITonkos B. A., 3/1aTEIbCTBO
lep6akona JI. €., FOpaiir, 2019,
Bpens A. K. 3JIEKTPOHHBII
pecypce
6.1.2. lonoyiHNTEIbHAA JIUTEPATYPa
ABTOpBI, COCTABUTENN 3arnaBue WspatensctBo, ron | Komuu-Bo
JI2.1 |Tpersbsxos 1O. [I. Heopranmgeckas xumus. T.2: Xumns HerepexoaHbIX 1eMeHToB [M.: Academia, 2004 15




ABTOpI)I, COCTaBUTCIIN

3arnaBue

U3 narenscTBO, IO

Konunu-Bo

J2.2

Cracp H.®.

06111351 1 HCOPTaHHNYCCKAsA XUMMUA: CIPABOYHUK

CapaTtoB:
IpodobpazoBanue,
2017, >neKTpOHHBIH

pecypc

1

J12.3

benkuna E. 1.,
Yyrnosa K. I1.

OO0r111ast 1 HeopraHu4uecKast XUMUs: YueOHO-METOINYECKOe
nocoove

Cankr-IlerepOypr:
YHuBepcuTer
UTMO, 2015,
3JIEKTPOHHBIN

pecypc

J12.4

MaprtsiHoBa T. B.,
Cymnonunxkas 1.U.

Heopranuyeckas xumusi: Y4eGHUK

Mocksa: OO0
"Hayuno-
W31aTENbCKUHN IIEHTP
HNH®D®PA-M", 2018,
3JIEKTPOHHBIN

pecypc

JI2.5

Huxonbckuii A. B.,
Cysopos A. B.

OO6mas u Heopranuueckast xuMus B 2 T. Tom 2: YueOHHUK

Mockaa:
M3narenbcTBO
IOpaiir, 2019,
3JIEKTPOHHBIN
pecypc

JI2.6

Cracs H. ®@.

OO6mas u Heopranuueckas xumus. CripaBoYHUK: YueOHOe
nocobue

Mocksa:
M3parenbcTBO
IOpaiir, 2019,
3JIEKTPOHHBIHN
pecypc

J12.7

bexman U. H.

Heopranuyeckas xumusi. PagnoakTuBHbIC 37IeMEHTBI: Y YeOHUK

Mocksa:
H3parenbcTBO
IOpaiir, 2019,
3JIEKTPOHHBIN
pecypce

J12.8

Huxuruna H. T,
I'pedennkoBa B. 1.

OO6mas u Heopranuueckas xuMus B 2 4. Yacts 2. Xumus
9JIEMEHTOB: YUeOHHK U MPAKTHKyM

Mocksa:

U3 narenscTtBO
IOpaiir, 2019,
SJIEKTPOHHBIN
pecypce

6.1.3. MeTronnueckue pa3padoTKu

ABTOpBI, COCTABUTENN

3arnaBue

H3paTenbcTBO, O

Konnu-o

JI3.1

UYepnos E. b.,
Kypasnesa JI. A.,
Buccep E. E.

Xmmusa. COOpHUK 3amad: yueOHOe mocodue

Cypryrt:
W3narensckuii neHTp
Cypl'V, 2017

40




ABTOpBI, COCTABUTENN 3arnaBue W3natensctBo, Ton | Komima-Bo

J13.2 |Mugraxosa H. 111, OO01mast 1 HeopraHUJeckast XUMHA: Y4eOHO-METOUIECcKoe Kazanb: Kazanckuit 1
ITerpoBa T. I1., rocobue HaIlMOHAJIbHBIN
Paxmartynnuna U. ©., HCCIIEIOBATEIILCKUI
3unknyesa T. T., TEXHOJOT MIECKUI
Mamouesa O. 1., ynuBepcurer, 2013,
Kysnenos A. M. 3JIEKTPOHHBIHN pecypc

JI3.3 |Tapxos K. IO. OO6mas u Heopranuueckasi XuMusi. OKHCIUTENBHO- , 2019, anexTpOHHBIN 1

BOCCTaHOBHUTEIJILHBIC PEAKIIMU U XUMUIECKOE PABHOBECHE. pecypc
COopHUK 3aJ]aHNi ¥ BApUAHTOB: yueOHOe nocodue

JI3.4 |ba6kuna C. C., Pocun |OOmiast u HeopraHnudeckast XuMusi. 3ajauHuK: YueObHoe nocooue|Mockaa: 1
. B., Endpumos B. U., MznarenbcTBO
Mscoenos E. M., IOpaiir, 2019,

Tomuna JI. JI. 3JIEKTPOHHBIN pecypc

JI3.5 |AmnapueB A. I, Oo1mas u Heopranuueckas Xumus. JlabopaTopHslii IpakTukyM: |MockBa: 1
KazakoBa A. A., YyebOHoe mocodue N3natenscTBO
IlleBnunpina JI. B. IOpaiir, 2019,

ANIEKTPOHHBIH pecypc

JI3.6 |YepnoB E. b., IIpaktukym o Heoprannveckoi xumun: Y. 2: meronuueckue |, 2012, anekTpoHHBIH 2
Hyptnunosa 3. . YKa3aHUs pecypce

JI3.7 |YepuoB E. b., XUMUsI METAJJIOB: METOANYECKUE YKA3aHUS , 2015, anexkTpoHHBIN 2
Hyptnunora 3. @., pecypce
Buccep E. E.

JI3.8 |YepnoB E. b., XuMUs METaJIOB: yueOHOe Tocobue Cypryr: 2
Hypraounosa 3. @., W3natenbckwuii ieHTp
Buccep E. E. Cypl'V, 2016,

3JIEKTPOHHBIN pecypc

J13.9 |Anukuna €. 5., O6mas u Heopranudeckas xumus. JJaGopaTopHbIi npakTHKyM: |Mocksa: €7 1
Babkuna C. C., benopa |YueOHoe nocobue a1 By30B 3maTenbeTBO FOpaidT,

J1. H., Endumos B. €., 2019, 311EKTPOHHBII
Msicoenos E. M., Pocun pecypc

©°. B., Tomuna JI. [T,

SpommHckuii A. €.

JI3.10 |Amapues A. €., O61was 1 Heopranuueckas XxuMus. JlaGopartopHblii nmpakTukyMm: |Mocksa: €9 1
KazakoBa A. A., Vuebnoe mocobue 3naTenbeTBO FOpaidT,
IleBuunpiaa JI. B. 2019, >neKkTpOoHHBIH

pecypce
JI3.11 (YeproB E. B., [pakTukym 1o Heopranudeckoi xumuu: Y. 4: Xumus , 2016 36

Hyprnusosa 3. @.,
Buccep E. E.

METaJIOB: ydeOHOe Tocodue




6.2. ITepeuens pecypcoB HHGOPMALIMOHHO-TeJIeKOMMYHUKAaMOHHOI ceTu "UHTepHer"

D1  |Xumumueckas sHnmkiaoneans http://www.xumuk.ru/encyklopedia/
32  [XuMuK - caiir o xumun  http:// www.xumuk.ru
D3  |MoHorpaduy, y4eOHHKH, XHMUYECKHE )KyPHAIIBI U y4eOHbIE 6a3bl TAHHBIX [0 XUMHYECKUM JJIEMEHTaM U COSMHEHUIM
http://www.chem.msu.su/rus/elibrary/
D4 |buorexHonoruueckuii mopran Bio-X http://bio-x.ru
D5  |Karanor xumudeckux pecypcos http://www.chemport.ru/?cid=14
6.3.1 IlepeuyeHb NporpaMMHOro odecnedeHust
6.3.1.1|Ha1<er npuknaaaeix nporpamm Microsoft Offise
6.3.2 IlepeueHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1|HH(1)opMauM0HHo-HpaBOBOI71 noptain ["apanTt.py, CripaBo4HO-1ipaBoBast cucreMa «KOHCYIIBTaHT ILITH0C)
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUAIIJIMHBI MOYJIS)
7.1|V4ebHble ayqUTOPHH JUTs IPOBEACHUS 3aHSTHIT JICKIIMOHHOTO THIIA, TPYIIIOBBIX M HHINBHUAYAbHBIX KOHCYIIbTAIIUH,
TEKYII[Er0 KOHTPOIISI ¥ TIPOMEKYTOYHOMN aTTECTAIlMN OCHAIICHBI: TUITOBOH YUeOHOM MeOeNbIo, TEXHUIECKUMH CPEICTBAMHU
00y4eHUsI, CITY)KAIIUMH JUTS OPEACTaBICHUs yueOHO# HHOpMAIHH.
7.2|J1aGopaTtopHbIe 3aHsTHS OIPOXOJIAT B JIAGOPATOPHBIX MOMELICHHUSIX Kadeapbl, 000pPYIOBaHHBIX B COOTBETCTBHH C

TpeOOBaHUSIMA HOPMATHBHBIX JIOKYMEHTOB I y4eOHBIX XMMUYECKUX J1abopaTopuii Ha 16 pabodynx MecT, a TaKkke
HEOOXOAMMBIM 000PYJIOBaHHEM, PEAKTUBAMH U MaTepUalIaMH JUIs BHITIOTHEHUS 1abopaTopHbIX padoT (B T.4., pH-MeTpamu
Y MOHOMEPaMH, MarHUTHBIMH MEIIaJIKaMH, J1JaO0paTOpHOH MOCY0M U T.J1.)




