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1. IEJIX OCBOEHUSA JUCIHUIIJIMHBI

11 ]_IeJ'H)IO HU3YyUCHUS NCHUIUINHBI ((HeOpFaHI/I‘{eCKaﬂ XUMUS ABJIACTCA aHAJIN3 U IIPUMCHCHUC (I)yHHaMeHTaJILHLIX 3HAHUH 110
HeOpl"aHH‘-ICCKOfI XHUMHH B 3KCH€pHMeHTaJ'IBHOI71 u l'[pO(beCCPIOHaJ'IBHOﬁ ACATCIIBHOCTH; O3HAKOMJICHHE C COBPCMCHHBIM
YPOBHEM U ICPCICKTUBAMU PAa3BUTHUSA HeOpFaHH‘ieCKOﬁ 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| TpeboBanus K NpeABAPUTEJIbHOI MOATOTOBKE 00yJaIOIIETOCs

2.1.1|O6mas xumus

2.2| IncuMnInHbBI H MPAKTHKH, JJIsI KOTOPBIX OCBOEHHE JAHHOI JUCIMIIIMHBI (MOAYJIs1) HEOOX0AMMO KAK
npeauIecTByomee:

2.2.1| AHanmuTHYeCKas XUMUS

2.2.2| ®usnueckas XUMHUs

2.2.3|YuebHas mpaKkTHKa, 03HAKOMUTEIIFHAS IPAKTHKa

2.2.4|CrtpoeHue BelecTBa

2.2.5| XuMust OKpyKaromei cpespt

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, ®°OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCIATLIMHEI
(MOJLYJIST)

MK-3.1: OcyuiecTBisieT moadop MeTOI0B M CPECTB JIJIs MCCJIE0BAHNS PAa3JIHYHBIX 00bEKTOB C HIOJIH30BAHNEM TOCTYMHBIX
PEeaKTHBOB H 000PY10BaHUS

| IIK-2.1: IIpoBoauT Nouck Hay4Hoii HHGOPpMaLMK 0 BEIOPAHHOI 00,1acTH XMMHH B CIIELMATM3UPOBAHHBIX 0a3aX JaHHBIX |

IK-2.2: AHaam3upyeT U 060011aeT pe3yIbTaThl HH)OPMATMOHHOI 0 MOUCKA 10 TEMATHKE MCCJIE0BAHUI B BHIOPAHHOM
00JIaCTH XUMUH H/WJIU CMEKHBIX HAYK

| IIK-1.1: CocTaBJisieT o0IIMIi NJIAH MCCJIEIOBAHNUSA U eTaJbHbIE IIAHbI OTAEILHBIX CTaXUii |

IIK-1.2: BoiGupaeT MeToAbI HCCIeIOBAHUN JUIS1 pellleHUsl MocTaBJaeHHbIX 3a1a4 HAP xumuyeckoii HaNpaBJIEeHHOCTH HCXOIS
U3 HMEIOIIUXCS MaTePUAJIbHBIX U BpeMeHHBIX pecypcoB

| IIK-1.3: OcymecTBisieT 10KyMeHTaIbHOe conpoBo:xaenne HUP

| OIIK-6.2: TIpeacrapisier nHGOPMANHIO XUMHYECKOI0 COeP:KaAHUSA C Y4eTOM TpeboBanuii 6mdanorpadpuueckoi KyabTypbl

| OIIK-6.1: [peacrasJisieT pe3yJibTaThl paGoThl B BU/I€ OTYETA 10 CTAHIAPTHOM opMe HAa PYCCKOM fI3bIKE |

| OIIK-6.3: ['0TOBUT Npe3eHTAMIO 110 TEMe PA0OTHI M MPEICTABJISIET €€ HA PYCCKOM H AHTJIMHCKOM sI3bIKaX

OIIK-5.1: Ucnoab3yet coBpeMeHHbIe | T-TeXHOI0rMH NpH cOope, aHAJIU3€E U NPEACTaBIeHUH HHPOPMAMH XUMHYECKOI 0
npoduJisi, cod/1104as1i HOPpMbI M TpeGoBaHus HHPOPMALMOHHON 0e30IacHOCTH

OIIK-5.2: Ucnonb3yeT cTaHAAPTHbIE H OPUTMHAJIbHbIE MPOrPAMMHBIE NPOAYKTHIL, IPH HE00X0AUMOCTH AXANTUPYS UX IJIs
peleHus 3a1a NpoecCHOHATBHOI AesITeJTbHOCTH

OIIK-3.2: Ucnonb3yeT CTAHAAPTHOE MPOrpaMMHOe ofecrieyeHUe U CTIeNNATU3MPOBAHHbIE 0a3bl JAHHBIX MIPU PellleHNH 3a/1a4
npogdeccuoHaILHOM 1eITeTbLHOCTH

OIIK-2.1: PaGoTaeT ¢ XUMHYeCKHMH BelIeCTBAMU € CO0JII0IeHHEeM HOPM TeXHUKHU 0e30MacHOCTH

OIIK-2.2: Ucnoab3yeT cyliecTBYIOIIHE U pa3padaTbiBaeT HOBble METOAMKH MOJy4eHHUsI M XapaKTepu3aluM BelecTB
MaTepHuasIoB JJIsl pelieHus 3a/1a4 npodeccuoHaNLHOM 1eITeLHOCTH

OIIK-2.3: IIpoBoauT HCCJICI0BAHMSA CBOHCTB BEILECTB H MATEPUAJIOB C HCII0Jb30BAHHEM COBPEMEHHOI0 HAY4YHOI0
o0opynoBaHus

OIIK-1.1: CucremMaTu3upyeT U aHAJIM3HPYET Pe3yJbTAaThl XMMHYECKHX IKCIIEPUMEHTOB, Ha0/II0leHHii, U3MEePeHU, a TaK:Ke
pe3yIbTaThl PACYeTOB CBOICTB BellleCTB M MATEPHAJIOB

OIIK-1.2: IIpenyiaraer HHTEPNpPETALUIO Pe3YJIbTATOB COOCTBEHHBIX IKCIEPHMEHTOB U PACYETHO-TeOpeTHYeCKUX padoT ¢
HCHO/IL30BAHHEM TeOPeTHYeCKHX OCHOB TPAJUIHOHHBIX H HOBBIX Pa3/1e10B XUMUH




OIIK-1.3: ®opMysMpyeT 3aK/JII0YEHUS H BbIBOJbI 110 Pe3y/1bTATAM AHAJIN3A JIMTePATYPHBIX JAHHBIX, COOCTBEHHbIX

JKCHEPUMEHTAIBHBIX H PACYECTHO-TEOPETHYECKHUX Pad0T XUMHYECKOH HAIIPABJICHHOCTH

YK-1.2: OnpegeJisieT 1 paH:kupyeT HH(POpPMALUIO, TpeOyeMYI0 1151 pelliecHHsl I0CTABJICHHOI 3a1a4n

YK-1.3: OcymecTBJjsieT NoOMCK HH(pOPMALUH ISl PeLIeHUs MOCTABJICHHOI 321241 110 Pa3JIMYHBIM THIIAM 3aIIPOCOB

B pe3yabTrare 0CBOEHHA TUCHUILIMHBI 00YYaOLIHIACS 10/KEH

31

3HaTh:

311

-(byH)laMeHTaJ'ILHLIe XUMHWYCCKHEC 3aKOHBI U IIOHATHUSA, TCPMHUHOJIOTUIO TPEAMETA,

3.1.2

'OGHIy}O XapaKTCPUCTHUKY 3JICMCHTOB U UX COCﬂHHeHHﬁ, BaXKHEUIIINE XUMUYECKUE IPOLCCChl HCOPraHNMYCCKUX BCIICCTB, UX
COCTaB U IIPUMCHCHHC,

3.13

3.14

-~TCOPCTUYCCKHNEC OCHOBBI HeOpFaHH‘ieCKOﬁ XHUMHUHU - YICHUC 00 QJICKTPOHHBIX aHAJIOrax U 3aKOHOMCPHOCTAX nepno;mqecxoi/i
CUCTEMBI, CBA3b CTPOCHUS U XUMUYCCKUX CBOICTB IMPOCTBIX U CJIIOKHBIX BCIICCTB,

3.15

3.16

-METOUKH MPOBEICHHUS JIAOOPATOPHBIX UCCIICIOBAHUIA, MPaBUIa 00PAOOTKU U 0 OPMIICHHS PE3YIbTATOB
SKCIEPUMEHTAILHOIN paboThI,

3.17

-~OCHOBHBIC MPUHIMUIIBI CHHTE3a U UCCIICJOBAHUA CBOMCTB HCOPraHu4IeCKuX COGI[HHCHHﬁ;

3.18

-~OCHOBHBIC UCTOYHUKU I/IH(i)OpMaIII/II/I JUISL pCIICHU 3a1a4 HpO(l)eCCPIOHaJ'II;HOfI C(bepm JACATCIIbHOCTH,

3.1.9

3.1.10

-IIpaBWIa U HOPMBI TEXHUKHU O€30IIaCHOCTH IIpU paboTe B XMMUYECKOi 1abopaTopuu;

3.2

YMmers:

321

-aHaJM3MPOBATh CBOWCTBA AJIEMEHTOB U MX COCIMHEHUI, OCHOBBIBASICH HA TIOJIOKEHHUH 3JIeMEHTOB B [lepronnyeckoit
cucteme JI.11. Menneneesa;

3.2.2

3.23

-pemiaTh Ka4€CTBECHHBIC U PACUCTHBIC 3a/1a4r IIPUMCHUTEIIBHO K MaTCpUaJly IpOrpaMMBbl;

3.24

-paboTaTh ¢ XUMUYECKUMH PEAKTHBAMM, XUMHUECKUM 000PYAOBAHUEM;

3.25

-TI0JIb30BaThCSl Y4€OHOH OCHOBHOM U JIONIOJIHUTEIBHOM JIUTEPATYPOH 10 JUCLIUILINHE;

3.2.6

-aHaJM3UPOBATH CAMOCTOSITEIIBHBIC PA3/CNIbl YUCOHOM MPOrpaMMBl;

3.2.7

-co0JII0AaTh PaBUJIa OXPaHbl 30POBbSI U HOPMbI TEXHUKU O€30IIaCHOCTH B 1a0OPATOPHBIX U TEXHONOTHYECKUX YCIOBUSX;

3.2.8

-BBIOMPATh M UCIIOJB30BATh HA OCHOBE 0a30BBIX M CHELMATIbHBIX 3HAHUH HEOOXOIMMBbIE PEAKTUBBI, 000PYJOBaHUE U
METOJIMKH JUIs IPOBEIEHUsI HAYYHOr'0 UCCIIEI0BAHNS;

3.2.9

-IIPOBOAUTDH CTEXMOMETPUYECKHE PacyeThl IPH NPUTOTOBICHUH MHOIOKOMIIOHEHTHBIX CHCTEM (PacTBOPOB, CIUIABOB H JP.);

3.3

Buaagern:

3.3.1

-HaBBIKaMU PCIICHUA KaYCCTBCHHBIX U PACUCTHBIX 3aa4 IPUMCHUTEIIBHO K MaTCpraly NporpaMmMabl;

3.3.2

-HaBBIKaMH IIPOBEJICHUS 1Ta00OPAaTOPHOTO XUMHIECKOI'0 SKCIEPUMEHTa U 0)OpMIICHUS €r0 Pe3yabTaToB,;

3.3.3

3.34

-HaBBIKaMH PaOOTHI ¢ IEYaTHBIMHU U 3JIEKTPOHHBIMH PECYpCaMu, HAYYHBIMH B 00pPa30BaTEIbHBIMU TTOPTATaMH;

3.35

-0a30BBIMH HaBBIKAMH pa6OTI>I C JICTKOBOCILUIaMECHAIOINUMHUCA U TOPIOYMMH BEIIECTBAMU,

3.3.6

-METOJIaMH | CTI0CO0aMU CHHTE3a HEOPraHMYECKUX BELIECTB, HABBIKAMHE OIMCAHUS CBOHCTB BEIIECTB HA OCHOBE
3aKOHOMEpPHOCTEH, BrITeKaomux u3 [leprnoanaeckoro 3akoHa.

4. CTPYKTYPA U COAEPKAHUE AUCLUILIAHGI (MOIY.JIST)

Kon HanmenoBanue pasnesoB u Tem /Buj | Cemectp /| YacoB | Kommnerten- | Jluteparypa IIpumeuanue
3aHATHS 3aHATHSA/ Kypc M
Paznen 1. OcHOBHBIE NOHSATHS U
3aKOHbI XUMHUU
1.1 OCHOBHBIE IIOHATHS XUMHHA. ATOM, 2 2 OIIK-1.1 JI1.1 J11.2
MoJieKyna. XUMAYEeCKUH JIeMEHT. OIlK-1.3 | JI1.3J12.2J13.2
IIpoctoe u cIoXKHOE BEIIECTBO. OIIK-2.1 JI3.3
Xumuueckas peakius. XuMu4yecKas OIIK-2.2 D192 55
(opma IBIDKEHHS MaTepuu. MecTo OIIK-2.3
XUMHUU B PSILY APYTUX €CTECTBEHHBIX U OIIK-6.1
TYMaHUTapHEIX Hayk /JIex/ OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IK-1.1 TIK-
1.2 TIK-1.3




TIK-2.1 IIK-

2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1
1.2 Texuuka 6e30macHOCTH IIpH padoTe B 2 OIIK-1.1 J1.1J11.2
XUMHIYecKol 1abopaTopun. 3HaKOMCTBO OIIK-1.2 | JI1.3J12.3]13.6
C XUMHYECKOH MOCY/IOH, CIIoco0amMu 1 OIIK-1.3 3133095
IIpHEMaMH BEIITOTHEHUS paboT: OIIK-2.1
(GunbTpOBaHUE, BhIIAPUBAHMUE, OIIK-2.2
HarpeBaHue, TuTpoBaHue u T.a.  /J1a6/ OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IK-1.1 TIK-
1.2 TIK-1.3
IK-2.1 TIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1
1.3 ATOMHO-MOJIEKYJIIPHOE YUEHHE B 2,1 OIIK-1.1 JI1.1J11.2
COBPEMEHHOH XHMUHU. OIIK-1.3 JI1.3J12.2
CrexroMeTpu4yecKie 3aKOHBI. OIIK-2.1 [JI2.3J13.2 JI13.3
CrexroMeTpu4yecKue u OIIK-2.2 29295
HECTEXHOMETPUUECKUE COCINHCHHSL. OIIK-2.3
JanbToHUIB! ¥ OEPTOILITHIBL. OIIK-6.1
CTtporocts 3aKOHOB OIIK-6.2
coxpaHeHUs. XMMHYECKas SBOITIOINS OIIK-6.3
MaTepuu. BO3HUKHOBEHNE XUMUYECKUX OIIK-5.1
aneMeHToB. OOpa3oBaHUE BEIIECTB. OIIK-5.2
Pa3Butne xumuueckux cucrem. /Cp/ TIK-1.1 IIK-
1.2 TIK-1.3
TIK-2.1 TIK-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 T1K-3.1
14 ATOMHO-MOJIEKYJISIPHOE YYCHHE B 2 OIlK-2.1
COBPEMEHHOM XHMHHU. OIlK-2.2
CTeXuOMETpUUECKIE 3aKOHBI. OIlK-2.3
CTexuoMeTpuIECcKue U OIlK-6.1
HECTEXUOMETPUYECKUE COCTUHECHUSI. OIIK-6.2
JanbToHUIBI ¥ OEPTOILITHIBL. OIlK-6.3
CTporocth 3aKOHOB OIlK-5.1
coXpaHeHus. XUMHUUECKas SBOIOIHS OIIK-5.2
Marepud. BO3HUKHOBEHHE XUMHYECKUX TIK-1.1 IIK-
aneMeHToB. OOpa3oBaHUE BEIIECTB. 1.2T1IK-1.3
PasBurtue xumuueckux cucrem. /T1p/ TIK-2.1 IIK-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 T1K-3.1
Pazpnen 2. Beenenue B Teopuio
XHMHUYeCKHX npoueccoB. OCHOBBI
XHMHUYECKOii TepPMOIUHAMUKH U
TePMOXHMHUH
2.1 DHepreTuka XUMHYCCKUAX PEAKIIUH. 2 OIlK-1.1 JI1.1J11.2
TemnnoBoii 3P ekt peakiuu. OIlK-1.3 | JI1.3J12.2J13.2
Xumuueckas cuctema (OTKpbITas, OIlK-2.1 JI3.3
3aKphITasi, M30JIUPOBaHHAs ). BHYTpeHHsIs OIlK-2.2 2195233
SHEPrusl. DHTANBITUSI XUMUAYECKOM OIlK-2.3
peakunu. 3akoH ['ecca. DHTponus OIlK-6.1
BelIeCTBa Kak (yHKIUS OIIK-6.2
TEPMOAUHAMHUYECKON BEPOSTHOCTH. OIIK-6.3
W3meHeHue sHTpoNUH MHUpa Kak OIIK-5.1
KPUTEPHUIA CaMOIIPOU3BOIBHOCTH OIIK-5.2
IIPOLECCOB. DHEPIus TIK-1.1 IIK-
I'mb66caXnMuueckoe paBHOBECHE. 1.2 TIK-1.3
KoHcTaHTa XUMHUYECKOTO PABHOBECHSI. IK-2.1 TIK-
Hpuanun Jle-1latense. /JIex/ 2.2 OIIK-3.2
YK-1.2 VK-

1.3 TIK-3.1




2.2 OrmpenienieHre TEIUIOTH 00Pa30BAHHS OIIK-1.1 JI1.1J11.2
HWHIUBUAYAJIBHOTO BEIIECTBA. OIIK-1.2 | JI1.3J12.3J13.2
TepmoarHaMuuecKast aKTUBHOCTb. OIIK-1.3 JI3.3 J13.6
TepmonuHaMU4YECKOE pAaBHOBECHE - OIIK-2.1 0109295
HEYCTOMYMBOE, METacTaOUIIBHOE, OIlIK-2.2
crabmipHoe. KoHcTanTa paBHOBecHs OIIK-2.3
XUMHUYECKOU peaKlu, €€ CBA3b CO OIIK-6.1
CTaHIAPTHOW CBOOOHOM 3HEpruen OIIK-6.2
peakuuu. /J1a6/ OIIK-6.3

OIIK-5.1
OIIK-5.2
IK-1.1 K-
1.2 TIK-1.3
IK-2.1 K-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 TIK-3.1

2.3 N3006apHO-U30TEPMUIECKHUIA TTOTECHIIAAI OIlK-2.1
(cBoOomHast sHeprus ' ndoca). OIlIK-2.2
Wzmenenune snepruu 'n66ca cucremsl OIIK-2.3
KaK KpUTEPUH 1 ABIKYILAs CUIIa OIIK-6.1
CaMOIPOU3BOJILHBIX IIPOIIECCOB B OIIK-6.2
3aKpPBITBIX CHCTEMaX. 3aKOH OIIK-6.3
JIEMCTBYIONINX MacC B TOMOT€HHBIX 1 OIIK-5.1
TeTEpOreHHbIX cucTeMax. Y CIIOBUS OIIK-5.2
PaBHOBECHOT'O COCYIIIECTBOBaHHUS (a3. TIK-1.1 IIK-

OO6paTuMbie 1 HeOOpaTUMBbIE 1.2 TIK-1.3
XUMHMYECKHE PEAKLIMU. Y CTAHOBIICHUE TIK-2.1 TIK-
XUMHYECKOro paBHOBecHs. CMelleHne 2.2 OIIK-3.2
XMMHUYECKOro paBHOBecus. [IpuHImn YK-1.2 VK-
Jle-Ilatenbe— bpayna. /TIp/ 1.3 TIK-3.1

24 N300apHO-N30TEpMUYECKUH MTOTEHIHAT OIlK-1.1 JI1.1J11.2
(cBoOomHast sHeprust ['nboca). OIK-1.3 | JI1.3J12.2J13.1
Wzmenenune suepruu ['md6ca cucrempl OIlK-2.1 JI3.2
KaK KpUTEpUH U JABHXKYIIAs CHIIa OIlK-2.2 219233
CaMOIPOU3BOJILHBIX TIPOIIECCOB B OIlK-2.3
3aKpBITHIX CUCTEMaX. 3aKOH OIlK-6.1
JICUCTBYIOIIMX MACC B TOMOT'€HHBIX U OIlK-6.2
reTepPOreHHbIX CUCTEMaX. Y CIIOBHUS OIlK-6.3
PaBHOBECHOT'O COCYIIIECTBOBaHHUs (a3. OIlK-5.1
OO6paTuMbie 1 HEOOpaTUMBbIE OIIK-5.2
XUMHYECKHE PEAKLNU. Y CTAHOBJICHUE TIK-1.1 IIK-

XHUMHYECKOro paBHoBecus. CMelieHue 1.2 TIK-1.3
XUMHYECKOro paBHOBecHsl. [IpuHIum TIK-2.1 IIK-
Jle-1latenbe— bpayna. /Cp/ 2.2 OIIK-3.2
VYK-1.2 VK-
1.3 T1K-3.1
Paznen 3. OcHOBBI XUMHYeCKOit
KHHETHKH

3.1 CKOpOCTh XUMHYECKOH PEaKIIHH. OIlK-1.1 JI1.1J11.2
MerTobl ee HaOIIOICHUS U U3MEPCHHUSI. OIIK-1.3 | JI1.3J12.2J13.2
OCHOBHOH 3aKOH XUMHUYECKOH KHHETUKH. OIIK-2.1 JI3.3
Topsiiok 1 MOJNEKYIISIPHOCTb PEaKIIUH. OIlK-2.2 215233
Oueprus aktuBanuu. Knnernaeckoe OIlK-2.3
obocHoBanue npuHimna Jle-IllaTense— OIlK-6.1
Bpayna. [Tyth peakuuu. Katanus. OIIK-6.2
T'oMoOreHHbBIH 1 TeTepOreHHbIN KaTalln3. OIIK-6.3
ABtokaramu3. /Jlex/ OIIK-5.1

OIIK-5.2
TK-1.1 TIK-
1.2 TIK-1.3
TK-2.1 TIK-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 TIK-3.1

3.2 OmnpeneneHre KOHCTaHTbI CKOPOCTH OIIK-1.1 J1.1J11.2
peaxyu ¥ SHEPruy aKTUBALUN OIIK-1.2 | JI1.3J12.3J13.2
XUMHUYECKOH peakiun. OCHOBHOM 3aKOH OIIK-1.3 JI3.3 J13.6
XuMHu4ecKol kuHeTHKu. [lopsnok u OIIK-2.1 | B132933 35
MOJIEKYISIPHOCTD peakiyu. /J1ad/ OIIK-2.2

OIIK-2.3




OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IK-1.1 K-
1.2 TIK-1.3
IK-2.1 K-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 TIK-3.1

3.3

CKOpOCTh XUMHYECKOH PEAKIIHH.
MerTonsl ee HaOJIOICHUS U U3MEPEHHUSI.
OCHOBHOI 3aKOH XMMHYECKOH KMHETHUKH.
[lopsimox ¥ MOJIEKYIISIPHOCTE PEAKIMH.
Wurunduposanue peakiuu. Karanus.
PaBHoBecue cuctem. /Cp/

10

OIIK-1.1
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IK-1.1 IIK-
1.2 TIK-1.3
IK-2.1 IIK-
2.2 OIIK-3.2
YK-1.2 VK-
1.3 TIK-3.1

JI1.1J11.2
JI1.3J12.2 J12.3
JI2.8J13.2 J13.3

0254 55

Pasnes 4. MHOroKoMnoHeHTHbIE
CHCTEMBbI

4.1

PacTBopbI (TBEpbIE, JKUIKUE,
ra3zoo0pasHeie). BausHue ycnoBuid Ha
B3aHMHYIO PaCTBOPUMOCTb BelIecTB. Poib
conbBaraiuu. OcoOEHHOCTH PaCTBOPOB
BBICOKOMOJICKYJISIPHBIX BelecTB. THITbI
B3aMMOJICHCTBUS BEIIECTB - 00pa3oBaHue
cMeceil, pacTBOpoB, coenuHeHui.  /Jlex/

OIIK-1.1
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IIK-1.1 IIK-
1.2 TIK-1.3
TIK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

JI1.1J11.2
JI1.3J12.2J13.2
J3.3
0105293

4.2

Teopust pacTBOpOB, MEXaHU3M
pacTBOPEHHS Ta30B, JKUIKOCTEH TBEPABIX

ten. CrocoObl BRIPAYKEHUST KOHIICHTPAIIHH.

KonnuratuBabie cBOICTBA pacTBOPOB.
/J1a6/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 IIK-
1.2 TIK-1.3
TIK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

J1.1J11.2
JI1.3J12.3J13.2
JI3.3 J13.6
0192955

4.3

MHOrOKOMITOHEHTHBIE CHCTEMBI.
KowmmonenTt. ®a3a. CriocoOs! BEIpOKEHHUS
COCTaBa MHOTOKOMITOHEHTHBIX CHCTEM
(KOHILIEHTpAL KOMIIOHEHTOB). DHU3HKO-
XAMUYECKUN aHAJIN3 KaK METOJ
HCCIAEN0BAHNS MHOTOKOMIIOHEH THEIX
cuctem. /IIp/

OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 TIK-




1.2 TIK-1.3

IK-2.1 K-
2.2 OIIK-3.2
YK-1.2 VK-
1.3 TIK-3.1
4.4 MHOrOKOMITOHEHTHBIE CUCTEMBI. OIlK-1.1 JIL.1J11.2
Kowmmonent. ®aza. CriocoOs! BEIpaKEHHUS OIIK-1.3 |JI1.3J12.2J12.3
COCTaBa MHOI'OKOMIIOHEHTHBIX CHCTEM OIlK-2.1 |JI2.8J13.2JI3.3
(KOHIIEHTpalui KOMIIOHEHTOB). Pu3nko- OIIK-2.2 21 22 53
XMMHUYECKUH aHAINU3 KaK METOJI OIIK-2.3
HCCIIE0BaHUs] MHOTOKOMIIOHEHTHBIX OIIK-6.1
cuctem. /Cp/ OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IK-1.1 K-
1.2 TIK-1.3
IK-2.1 K-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1
Pa3nen S. PapHoBecusi B pacTBOpax
3JIeKTPOJIUTOB
5.1 IIporece 21€KTPOIUTHUECKOM OIIK-1.1 JI1.1J11.2
JIUCCOLIMAIINH KaK B3aUMOJIEHCTBHE OIIK-1.3 |JI1.3]12.2 J12.3
BeniecTB. CaMOMOHHU3AIMSL. OIlK-2.1 |J12.8J13.2 J13.3
3aKoH JIEHCTBYIONINX MacC B pacTBOpax OIIK-2.2 2154
AEKTPONUTOB. TepMoIuHAMUYECKast OIIK-2.3
aKTUBHOCTb MOHOB. TepMonuHaMuieckas u OIIK-6.1
KOHIIEHTPAIIMOHHAs KOHCTAHThI OIIK-6.2
paBHOBecHs (B TOM YHCJIE AUCCOLUALINN ). OIlK-6.3
CuJbHbIC U citadble 35eKTpoiuThl. CTeneHb OIlK-5.1
JIMCCOLIMALINY. OIIK-5.2
IIporonuTnyeckue paBHOBECHSI. TIK-1.1 IIK-
Kucnorsl, ocHoBaHuUS, aM(OJIHUTHI 1O 1.2 TIK-1.3
Bpéucreny. Bona xak pactBopuTensb. TIK-2.1 [IK-
/JTex/ 2.2 OIIK-3.2
VYK-1.2 VK-
1.3 TIK-3.1
5.2 Honnoe npoussenenne Boasl. pH. OIIK-1.1 JI1.1J11.2
I'maponu3 KaTHOHOB (KaK JHCCOLUALIS OIIK-1.3 JI1.3]12.2
KHCJIOT - aKBAKOMILUIEKCOB) U aHHOHOB OIlK-2.1 [JI2.3J13.2J13.3
(ocnoBanwmii mo bpencreny). OIIK-2.2 JI3.5
HeoOpatumslit ruaponus. [Ipumenenne OIIK-2.3 2192935
ruaponusa. bydepHbie pacTBOpHI, OIlK-6.1
MIPUPOIHBIC OYPEpPHBIE CHCTEMBI. OIlK-6.2
/JTex/ OIIK-6.3
OIIK-5.1
OIIK-5.2
TK-1.1 TIK-
1.2 TIK-1.3
[K-2.1 IIK-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 TIK-3.1
5.3 Tunponus coneit. Bydepubie pacTBopsI, OIlK-1.2 JI1.1J11.2
omnpeneneHue pH OydepHbIX pacTBOpPOB. OIlK-1.3 JI1.3J12.2
Pacuer Oydepnoit emxoctH. /J1a6/ OIlK-2.1 (J12.3J13.2 J13.3
OIIK-2.2 JI3.5J13.6
OIIK-2.3 213233
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IK-1.1 TIK-
1.2 TIK-1.3

T1IK-2.1 TIK-




2.2 OIIK-3.2

YK-1.2 VK-
1.3 TIK-3.1
5.4 MHOroKOMIIOHEHTHBIE CHCTEMBI. 2 OIlK-2.1
Kowmmonent. ®a3a. Crioco0s! BEIpaKEHHUS OIIK-2.2
COCTaBa MHOTOKOMITOHEHTHBIX CHCTEM OIIK-2.3
(KOHLIEHTpaLHX KOMIIOHEHTOB). OU3UKO- OIIK-6.1
XMMHUYECKUH aHAINU3 KaK METOJ OIIK-6.2
HCCIIECZIOBAHNS] MHOTOKOMITOHEHTHBIX OIIK-6.3
cuctem. /IIp/ OIIK-5.1
OIIK-5.2
IK-1.1 K-
1.2 TIK-1.3
IK-2.1 K-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 TIK-3.1
55 MHOroOKOMITOHEHTHBIE CUCTEMBI. 10 OIlK-1.1 JIL.1J11.2
Kommnonent. ®aza. CriocoObl BbIpaXeHus OIIK-1.3 JI1.3]12.2
COCTaBa MHOT'OKOMITOHEHTHBIX CUCTEM OIlK-2.1 |J12.3J13.2 J13.3
(KOHLIEHTpaLX KOMIIOHEHTOB). DU3UKO- OIIK-2.2 JI3.5
XUMHUYECKUI aHaIHM3 KaKk METOJT OIIK-2.3 22 24 35
HCCIIE0BaHUSI MHOTOKOMIIOHEHTHBIX OIIK-6.1
cuctem. /Cp/ OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 TIK-
1.2 TIK-1.3
TIK-2.1 TIK-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 T1K-3.1
Pa3nen 6. CtpoeHue aToma
6.1 DJIeKTpOHHOE cTpoeHue aroMa. [ToHsTue 2 OIlK-1.1 JI1.1J11.2
00 ONuCaHNM KBAaHTOBBIX CHCTEM C OIIK-1.3 JI1.3]12.2
MIOMOIIbIO BOJIHOBOH (DyHKIIMH. OIlK-2.1 [JI2.3J13.2 JI3.3
DJIeKTPOHHAS TUNIOTHOCTh BEPOSTHOCTH. OIlK-2.2 JI3.5
PanuanbHas IIOTHOCTh BEPOSITHOCTH. OIlK-2.3 21932
AToMHBIE OpOUTANIH. S-, P-, d-, f-AO. OIIK-6.1
/JTex/ OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 TIK-
1.2 TIK-1.3
TK-2.1 TIK-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 T1K-3.1
6.2 DHepreTHUECKUE JUarpaMMbl aTOMOB. 4 OIlK-1.1 JI1.1J11.2
3anonuenne AO snexktpoHamu. [IpuHimn OIlK-1.2 JI1.3J12.2
IMaynu. [TpaBuno Xynnaa. Pazmep atoMOB 1 OIlK-1.3 |JI2.3J13.2 JI3.3
nOHOB. OpOHUTANBHBIH, OIlK-2.1 JI3.6 JI3.7
KPHUCTAIJIOXUMHUYECKUI U KOBAJICHTHBIN OIlK-2.2 2355
pannycsl atoma.VloHU3aIIMOHHBIH OIlK-2.3
noreHnuan. CpoiCTBO K 3JIEKTPOHY. OIlK-6.1
DJIEeKTPOOTPHULIATEIBHOCTb. OIIK-6.2
ITporuo3upoBaHue CBOWCTB aTOMOB B OIIK-6.3
3aBHCHMOCTH OT TIOJIOXKEHUS B OIIK-5.1
nepuoguueckoit cucrteme snementos JI. 1. OIIK-5.2
Menneneesa /J1ab/ TIK-1.1 TIK-
1.2 TIK-1.3
TK-2.1 TIK-
2.2 OIIK-3.2
YK-1.2 VK-
1.3TIK-3.1
6.3 Iepuonmueckwnii 3akon JI.11. Menneneesa, 2 OIIK-1.1 JI1.1 JI1.2
ero Gpu3uIecKoe 000CHOBaHHE. OIIK-1.3 JI1.3J12.2




OCOOEHHOCTD CBOICTB 2JIEMEHTOB OIIK-2.1 |JI2.3J13.2J13.3
(ocnabiieHne U CUE3HOBEHUE OIlIK-2.2 JI3.5
MIePUOJUYHOCTH)B 3aBUCMOCTH OT OIIK-2.3 D1 92 54
nonoxeHus B llepronnyeckoii cucreme OIIK-6.1
xumuyeckux snemenToB JI.1. Menaeneesa. OIIK-6.2
CoBpemeHHoOe 3HaueHue [leproanaeckoro OIIK-6.3
3akoHa. /Jlex/ OIIK-5.1
OIIK-5.2
IK-1.1 K-
1.2 TIK-1.3
IK-2.1 K-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 TIK-3.1
6.4 Iepuonmueckwnii 3akon JI.11. Menneneesa, 2 OIIK-2.1
ero ¢uznyeckoe 000CHOBaHUE. OIIK-2.2
OcoOEHHOCTh CBOMCTB 3JIEMEHTOB OIIK-2.3
(ocnabneHue U KCYE3HOBCHUE OIIK-6.1
TIEPUOMYHOCTH)B 3aBUCHMOCTH OT OIIK-6.2
nonoxxenus B [leproguueckoii cucreme OIIK-6.3
xuMuueckux snementos .M. Menneneesa. OIIK-5.1
CoBpemenHoe 3HaueHue [lepnoauyeckoro OIIK-5.2
3akona. /Ilp/ IK-1.1 K-
1.2 TIK-1.3
TIK-2.1 TIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1
6.5 Iepuonnueckwnii 3akon JI.11. Mennerneesa, 12 OIlK-1.1 JIT.1J11.2
ero ¢pu3ndeckoe 000CHOBaHHUE. OIIK-1.3 JI1.3]12.2
OcoOEHHOCTh CBOMCTB 3JIEMEHTOB OIlK-2.1 |J12.3J13.2 J13.3
(ocnabneHne U UCUE3HOBEHUE OIlK-2.2 JI3.5
MEPUOAMYHOCTH)B 3aBUCUMOCTH OT OIlK-2.3 219233
nonoxeHust B [Tepuoamueckoit cucreme OIlK-6.1
xuMH4YecKux anementoB JI.W. MeHaeneena. OIIK-6.2
CoBpemenHoe 3HaueHue [lepuoanyeckoro OIlK-6.3
3akoHa. /Cp/ OIlK-5.1
OIIK-5.2
TIK-1.1 TIK-
1.2 TIK-1.3
TIK-2.1 TIK-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 T1K-3.1
Paspen 7. Xumuueckasi CBsI3b
7.1 Xumuueckas CBsi3b. XapaKTePUCTHKH 2 OIlK-1.1 JI1.1J11.2
XHUMHYECKOU CBSI3U: SHEPTHSI, JJIUHA, OIIK-1.3 JI1.3J12.2
MOJISIPHOCTD, BaJICHTHBIN YToJI. OIlK-2.1 |[J12.3]713.2J13.3
IepexpriBanne AO Kak yciaoBue OIlK-2.2 9254 35
00pa3oBaHus CBsI3H. THITbI IEpEKPBIBAHMSI. OIlK-2.3
OO0pa3oBaHuE CBA3BIBAIOIINX, OIIK-6.1
AHTHUCBSA3LIBAIOILMX U HECBS3BIBAIOLIAX OIIK-6.2
MOJIEKYJISIpHBIX opOuTaineit (MO). OIlK-6.3
O dexTHBHOCTH (MIIOTHOCTB) OIlK-5.1
TIEPEKPhIBAHMS B 3aBUCIMOCTH OT OIIK-5.2
CUMMETPHUH, OTHOCUTENbHOM dHeprun AO TIK-1.1 IIK-
U PaCCTOSIHUSI MeX Y siapamu.  /Jlex/ 1.2TIK-1.3
TK-2.1 TIK-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 TIK-3.1
7.2 MeTto BaJE€HTHBIX CBSI3€H JIJIs OIMMCAHUS 4 OIIK-1.1 JI1.1 JI1.2
XUMHUYECKOHU CBA3U. MeTOoA MONEKYIIIPHBIX OIIK-1.3 JI1.3]12.2
opbutaneii B popme JIKAOMO. OIIK-2.1 |JI2.3]13.2 J13.3
DHepreTuyecKue JUarpaMmbl OIIK-2.2 JI3.5
JBYXaTOMHBIX TOMO- 1 T€TEPOsIEPHBIX OIIK-2.3 0154 955
MOJIEKyI, 00pa30BaHHBIX 3JIEMEHTaMH 1-To OIIK-6.1
1 2-T0 nepruooB. MarHuTHbIe CBOMCTBA OIIK-6.2
MOJIEKy] U BemecTs. I1onsIpHOCTh CBA3U U OIIK-6.3
>¢dexTHBHEIH 3apsa Ha aToMe. Moekyna OIIK-5.1




LiH kax npumep HOHHOTO COEMHEHHUSL. OIIK-5.2
IIprHIMITEI TOCTPOEHNUS SHEPTETUYECKUX IK-1.1 K-
JMarpaMM MpOCTEHIINX MHOIOaTOMHBIX 1.2 TIK-1.3
morekyn (CH4, NH3, H20). ITK-2.1 TIK-
Jenokanu3oBaHHbIE (MHOIOLIEHTPOBBIE) 2.2 OIIK-3.2
- CBsI3U (Ha IpUMEPE aHUOHOB VK-1.2 VK-
HEOPraHMYEeCKHX OKCOKUCIIOT). 1.3 TIK-3.1
JIMnONBbHBI MOMEHT MOJIEKYJIBI.

TonsipHBIC ¥ HEMOMSPHBIC MOJICKYJIBL.

/JTex/

7.3 Merton MOJeKyIApHBIX opOHTaeii Kak OIIK-1.1 JI1.1J11.2
JIMHEHHON KOMOWHAIIMHM aTOMHBIX OIIK-1.2 [JI1.3J12.2 J12.3
opOuTaneil u METO/ BaJIGHTHBIX CBS3EH IS OIIK-1.3 [JI2.8J13.2 JI3.3
OITMCAHUSI XUMHYECKOI CBS3H B OIIK-2.1 JI3.5J13.6
coenunHenusax. Hemocratku u OIIK-2.2 22 93
MIPEUMYIIIECTBA JaHHBIX MeTO0B /J1ad/ OIIK-2.3

OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IK-1.1 K-
1.2 TIK-1.3
IK-2.1 K-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

7.4 Mertoz MoneKy IsIpHEIX opOuTtaneii B OIIK-2.1
dhopme IKAOMO. DHepreruueckue OIIK-2.2
JMarpaMMBbl IByXaTOMHBIX TOMO- U OIIK-2.3
reTeposiIEPHBIX MOJIEKYJI, 00pa30BaHHBIX OIIK-6.1
aieMeHTamMu 1-ro u 2-ro nepHoIoB. OIlK-6.2
MarHuTHbIE CBOMCTBA MOJIEKYJT U BEIIECTB. OIlK-6.3
[onsipHOCTH CBsA3M M 3D HEKTUBHBII 3apsi OIlK-5.1
Ha arome. Moekysia LiH kak npumep OIlK-5.2
HMOHHOTr0 coenrHeHus. [IpuHumnb TIK-1.1 IIK-

MOCTPOCHHS SHEPTETHYECKUX TUarpamMM 1.2 TIK-1.3

MPOCTEUIITNX MHOTOATOMHBIX MOJIEKYJ TIK-2.1 [IK-
(CH4, NH3, H20). [lenokann3oBaHHbIe 2.2 OIIK-3.2
(MHOTOLIGHTPOBBIE) - CBSA3U (HA IpUMEpE VK-1.2 VK-
AQHMOHOB HEOPT'aHUYECKUX OKCOKHUCIIOT). 1.3TIK-3.1

JunonbHBI MOMEHT MOJIEKYJIBL.

TMosnsipuble 1 HenonsipHbIe MoseKybl. /T1p/

7.5 MeTton MONEKyJISIpHBIX opOuTasiel B OIlK-1.1 JI1.1J11.2
dhopme IKAOMO. DHepreruueckue OIlK-1.3 JI1.3J12.2
JMarpaMMbl JIByXaTOMHBIX TOMO- U OIlK-2.1 [JI2.3J13.2 J13.3
reTepOosiIEPHBIX MOJIEKYJI, 00pa30BaHHBIX OIlK-2.2 JI3.5
3JIeMeHTaMHu 1-ro 1 2-ro IepHOI0B. OIlK-2.3 215233
MarHuTHbIE CBOMCTBA MOJIEKYJT U BEIIECTB. OIIK-6.1
[omnsipHOCTH CBsA3M M 3D GEKTUBHBIIN 3apsij OIlK-6.2
Ha atome. Mosnekysa LiH kak mpumep OIIK-6.3
HMOHHOT'O COeIMHEeHUs. [IprUHIUTIBI OIlK-5.1
MTOCTPOCHUS SHEPTETUUECKUX JHUArPAMM OIlK-5.2
MPOCTEHIIINX MHOTOATOMHBIX MOJIEKYJT TIK-1.1 IIK-

(CH4, NH3, H20). Jlenokann3oBaHHbIE 1.2 TIK-1.3

(MHOTOILIEHTPOBBIE) - CBA3U (HA pUMEpE TIK-2.1 TIK-
AQHMOHOB HEOPTaHUYECKUX OKCOKHUCIIOT). 2.2 OIIK-3.2
JumnonbpHBINT MOMEHT MOJIEKYJIBI. VK-1.2 VK-
TMossipHble 1 HenoNsspHbIe MoJeKyIbl. /Cp/ 1.3 TIK-3.1

Paznen 8. KommiekcHbIe coeIHHEHHS

8.1 KoMriekcHbIe coeTuHEHMS. OIIK-1.1 JI1.1 JI1.2
Koopaunanuonsas teopust Bepuepa. OIIK-1.3 JI1.3]12.3
Krnaccudukanms u HOMeHKIATypa OIIK-2.1 [JI2.4]13.2 J13.3
KOMILIEKCHBIX coeiuHeHui. CTpyKTypa u OIIK-2.2 JI3.5
YCTOHNUYMBOCTH KOMITJIEKCHBIX COEIMHEHHUH. OIIK-2.3 23 D25
Ipupona xumMu4ecKol CBSA3U B OIIK-6.1
KOMIIIECHBIX coequHenusx. /Jlex/ OIIK-6.2

OIIK-6.3
OIIK-5.1

OIIK-5.2




TIK-1.1 IIK-
1.2 TIK-1.3
IK-2.1 K-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

8.2

XHUMHYECKHE CBONCTBA KOMITIEKCHBIX
coennnennii /J1ab/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
ITK-1.1 K-
1.2 TIK-1.3
IK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3TIK-3.1

JI1.1J11.2
JI1.3]12.2
JI2.3J13.2 J13.3
JI3.5J13.6
33 55

8.3

JIBoltHbIe conu. XenaThl U
BHYTPUKOMIUIEKCHBIE COEIMHEHHSI.
M3omeprst KOMIIIIEKCHBIX COEIMHEHUI.
IIpupona xuMmu4uecKkoii CBsI3U B
KOMIUIECHBIX coeqHeHusX. /Cp/

OIIK-1.1
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 IIK-
1.2 TIK-1.3
MK-2.1 IIK-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 TIK-3.1

JI1.1J11.2
JI1.3]12.2
JI2.3J13.2 J13.3
JI3.5
02053 54 35

Paznen 9. BBeienne B XUMMIO 3J1IEMEHTOB

9.1

OCHOBHBIE MPUHIHIIBI KJIaCCU(PUKAIIMN
XAMHYECKUX 3JIEMEHTOB.S-, p-, d-, -
aseMeHTHI. [lonoxeHne 3J1eMeHTOB -
METaJJIOB U HeMeTasuioB B [lepuoamueckoit
CHCTEME, HX OCHOBHBIE XapaKTEPUCTUKH MO
CBOMCTBAaM U XMMHYECKUM CBs3sM. /JIex/

OIIK-1.1
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IIK-1.1 IIK-
1.2 TIK-1.3
TIK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

J1.1J11.2
JI1.3]12.2 J12.3
J12.8]13.2 J13.3

JI3.5
93 55

9.2

OKHCIHUTENFHO-BOCCTAHOBUTEIIBHBIE
MpoIIecChl B Heopranuueckor xumun /J1a6/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 TIK-

J1.1J11.2
JI1.3]12.2 J12.3
J12.8]13.2 J13.3

J13.4J13.5

JI3.6
93 95




1.2 TIK-1.3
IK-2.1 K-
2.2 OIIK-3.2
VK-1.2 VK-

1.3 TIK-3.1

9.3

PacnpocTpaHeHHOCTB JIEMEHTOB B
npupoze. MeTo/pl UCCie10BaHus
HEeOopraHm4ecKux coequHeHuit. /IIp/

OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IK-1.1 K-
1.2 TIK-1.3
IK-2.1 K-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 TIK-3.1

9.4

PacrpocTpaHeHHOCTb JIEMEHTOB B
npupoze. MeToas! HeCIeN0BaHus
HEeOopraHM4YecKux coequHenni. /Cp/

OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 TIK-
1.2 TIK-1.3
TIK-2.1 TIK-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 TIK-3.1

JI1.1J11.2
JI1.3J12.2
JI2.3J13.2 J13.3
JI3.5
02053 54 35

Pa3nen 10. Xumusi Bogopoaa

10.1

Ucropuueckue cBenenus. Haxoxaenue B
HPHUPOAE, MOTOKEHNE B IEPUOTMUECKON
cucteme. OCOEHHOCTH CTPOSHHUS aTOMa
BOAOPOAA, U30TOMBL. XUMUYECKHE CBOMCTBA
Bomopoma. /Jlex/

OIIK-1.1
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IIK-1.1 IIK-
1.2 TIK-1.3
IIK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

JI1.1J11.2
JI1.3J12.2 J12.3
J12.4 J12.8]13.2

JI3.5

0109295

10.2

CriocoObI IOTY4EHUsI BOIOPOJI.
®duznyeckne CBOMCTBAa BOAOPOA.
AnnoTtponus BOOOpoaa: OpTo- U
TapaBoIOpobl. ATOMapHBIN BOJOPO/I.
XuMHueckue CBoMCTBa Bomopoaa.  /J1ab/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 IIK-
1.2 TIK-1.3
TIK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

J1.1J11.2
JI1.3]12.2 J12.3
J12.4 J12.8J13.3

J13.6 JI3.7

01030233055




10.3 Bona. Bona B npupone. M3oromnHslii cocta OIIK-1.1 JI1.1 JI1.2
BOAbl. DU3NYECKre CBOMCTBA BOJIBI. OIIK-1.3 [JI1.3]12.2J12.3
AHoMann (GU3MIECKUX CBOHCTB BOJIBI. OIIK-2.1 |(JI2.4 JI2.8]13.2
Crpoenue Monekyi Boasl. [TonspHocTs OIIK-2.2 JI3.3J13.5
MOJIEKYJIbI BOJbI. ACCOLIY aLlUsl MOJNEKYI OIIK-2.3 019233
BOABLI. XMMHYCCKHE CBOMCTBA BOJIBI. OIIK-6.1
Tsoxenmast Boma. /Cp/ OIIK-6.2

OIIK-6.3
OIIK-5.1
OIIK-5.2
IK-1.1 K-
1.2 TIK-1.3
IK-2.1 K-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1
Paznen 11. dnements! 17 rpynnst
Ilepnopnueckoii cucrems! 1. 1.
Memnpeneesa

11.1 OO1mas XxapakTepUCTHKa aTOMOB OIIK-1.1 JI1.1J11.2
3JIEMEHTOB. XapaKTepHbIE CTEIIEHU OIIK-1.3 [JI1.3J12.2 JI2.3
okucneHus. CTpoeHue IBYXaTOMHBIX OIIK-2.1 |(JI2.4 JI2.8]13.2
MoJtekyi. M3sMeHeHne XUMI4IecKoit OIIK-2.2 JI3.3J13.5
aKTUBHOCTH B PSIly IByXaTOMHBIX MOJIEKYII OIIK-2.3 23935
rajloreHoB. BiusaHue MEeXMONEKYyIApPHOrO OIIK-6.1
B3aUMOJEUCTBUS HA arperaTHOE COCTOSTHUE OIIK-6.2
rajoreHoB.  /JIex/ OIIK-6.3

OIIK-5.1
OIIK-5.2
TIK-1.1 TIK-
1.2 TIK-1.3
TIK-2.1 TIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 T1K-3.1

11.2 Coenunenust xiopa(-1). XnopoBogopoa u OIlK-1.1 JI1.1J11.2
XJIOPOBOJIOPOIHAS (COJISTHAS ) KUCIIOTA. OIlK-1.2 |JI1.3J12.2 J12.3
[ony4yeHue B NpOMBIIIJICHHOCTH U B OIlK-1.3 |JI2.4 JI2.8]J13.2
nabopaTopuu. OUIUKO-XUMHUYECKHE OIlK-2.1 JI3.7
cBoiictBa. Coennnenus xinopa(l). Hurpun u OIlK-2.2 2395
OKcH. XJIOPHOBATUCTAs! KMCIIOTA. OIlK-2.3
[ony4yenune u GU3NKO-XUMHUUECKUE OIlK-6.1
cBoiictBa. JKaBeneBas Boza. OIIK-6.2
OKHcnuTENnbHBIE CBOWCTBA COSMHEHU OIIK-6.3
xnopa(l). Xnmopnas uzsects. [lonyueHue u OIlK-5.1
xumudeckue cBoiictBa. CoeTMHEHHS OIIK-5.2
xnopa(lll). Xnopucras kuciaora. XI0puThI. TIK-1.1 IIK-

Coenunenus xmopa(V). /JIa6/ 1.2 TIK-1.3
[K-2.1 TIK-
2.2 OIIK-3.2

VYK-1.2 VK-

1.3 TIK-3.1

11.3 XJopHOBaTasi KUCIOTA. XJIOpaThI. OIlK-1.1 [JI1.1 J11.2 JI1.3
Bepronerosa comnb. [Tonydenue u OIK-1.3 |JI1.5J12.2 J12.3
xumuueckue coiictea. Okeua xiopa(VI) u OIlK-2.1 J12.4 J12.5
ero npumenenne. Coemunenns xiaopa (VII). OIlK-2.2 |JI2.8J13.2 JI3.3
Oxcun xnopa(VIl). Xnopras kucnora. OIlK-2.3 JI3.5
Iepxnopartsr. [Tonydenue. OIIK-6.1 | ©D233 3435
DU3NKO-XMMHUYECKHE CBOWCTBA. OIIK-6.2
H3meHeHne KUCIOTHBIX U OKUCIHTENBHBIX OIIK-6.3
CBOMCTB B PsILy KUCIIOPOJCOACPIKAIINX OIlK-5.1
KHCJIOT XJIOpa U OKHCIIUTENLHBIX CBOWCTB B OIIK-5.2
psixy CIO- - ClO2- CIO3- - CIO4-. TK-1.1 TIK-

IIpumenenue xa0pa U €ro COEAUHEHUMN. 1.2 TIK-1.3
Bpowm, noxn, acrat. PacnpoctpaneHHOCTb B TIK-2.1 IIK-
npupoge. IIpoctsie Bemectsa. [lonyuenue 2.2 OIIK-3.2
B IIPO-MBIIICHHOCTH! U B JTAOOPaTOPHH. VK-1.2 VK-
OH3NKO-XMMHUYECKHE CBOWCTBA. 1.3 TIK-3.1

Coenunenus 6poma, noxa, acrara (-1).
[a1oreHOBOIOPO/IBI U UX BOJHBIE
pactBopbl. CriocOOBI MONTyUYEHHsT




rajyoreHoBoa0-poaoB. duzuko-
XAMHUYECKUE CBOWCTBA. 3aKOHOMEPHOCTH
WU3MEHEHHMS CBOMCTB B PSiIy rajore-
HOBOJIOPO/IOB U MX BOJHBIX PACTBOPOB.
Coemunenus 6poma (1), moxa (1).
Coemunenus 6poma (V), nona (V).
Coemunenus 6poma(VIl), moma(VII).
IprMeHeHHe TIPOCTHIX BEIIECTB U
COCIMHEHUH DIICMEHTOB MOI'PYIIIIbI
6poma. brosornueckas posib p-3JIeMEHTOB
VII rpymmst.  /Cp/

Paznen 12. dnemenTsl 16 rpynnst
Ilepuonnueckoii cucremsr 1. 1.
Menpeneesa

12.1 OO1mas XxapakTepUCTHKa aTOMOB OIIK-1.1 |JI1.1J11.2J11.3
snemenToB 16 rpynmsl [lepronuueckoit OIIK-1.3 |JI1.5J12.2 J12.3
cuctemsl [I.J1. MenzneneeBan u npocTeix OIIK-2.1 J12.4J12.5
BEIIECTB. XapaKTepPHBIC CTCIICHN OIIK-2.2 |JI2.8J13.2J13.3
okucienus. /Jlex/ OIIK-2.3 JI3.5

OIIK-6.1 33 55
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 TIK-
1.2 TIK-1.3
TIK-2.1 TIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

12.2 CeneH, Temnyp, nononuii. Haxoxxnenue B OIIK-1.1 [JI1.1J11.2 JI1.3
npupoze. [Ipocteie BeriecTpa. OIK-1.3 |JI1.5J12.2 J12.3
Annorponasie Mogudukanuu. [Tonydenue. OIlK-2.1 J12.4 J12.5
DU3NKO-XMMUYECKHE CBOWCTBA. OIIK-2.2 |JI12.8J13.2J13.3
Coenunenus cenena (-2), temtypa (-2), OIIK-2.3 JI3.5
nononus (-2). [onyueHue u OIK-6.1 | D132 3435
(hUBHUKO-XMMHUYECKHE CBOWCTBA. OIlK-6.2
W3ameHeHne KUCIO0THO-OCHOBHBIX U OIIK-6.3
BOCCTQHOBHUTEIBHBIX CBOHCTB OIIK-5.1
XaJIbKOT€HOBOJIOPO/IHBIX KHCIIOT. OIIK-5.2
Coenunenns Se(1V), Te(1V), Po(1V). TIK-1.1 TIK-

Okxcunpl. Cenenucras kucnora. [TonydyeHue 12T1IK-1.3
" GU3UKO-XUMHYECKHe cBoicTBa. /JIek/ TIK-2.1 [IK-
2.2 OIIK-3.2

VYK-1.2 VK-

1.3 T1K-3.1

12.3 Kucnopon. CtpoeHue MoeKyIbl OIlK-1.2 |JI1.1J11.2 JI1.3
kucinopona ¢ nozuimii MmerogoB BC u MO. OIlK-1.3 |JI1.5J12.2 J12.3
[Mopsinok, IMHA U 3HEPTHS CBA3U OIlK-2.1 J12.4 J12.5
monekynbl O2 u nonos 02+ , 02-, 022-. OIlIK-2.2 |JI12.8713.2 JI3.6
Iony4enue kucnopona B 1abopaTopuu u OIlK-2.3 JI3.7
MIPOMBIIIIICHHOCTH. DHU3HKO-XUMHYECKHE OIlK-6.1 2395
cBoiicTBa kucnopoaa. Cepa. XapakTepHbie OIlK-6.2
creneHu okucieHus. Haxoxnenue B OIIK-6.3
npupoze (caMopoHas cepa, Cyib(aThl, OIlK-5.1
XaJIbKOTeHUIbI MeTayuioB). [IpocToe OIIK-5.2
BEIIECTBO. AJUTOTPOITHBIC MOAU(DUKAIIMN TIK-1.1 IIK-
cepsl. [Tonyuenue cepbl. Dusnko- 1.2 TIK-1.3
XuMHu4Yeckre cBorictBa. CoemuHEeHHs! cephl TIK-2.1 TIK-

(-2). CepoBomopon. CTtpoeHre MOJIEKYIIBI. 2.2 OIIK-3.2
Iomyuenne. ®U3UKO-XMMHYECKUE VK-1.2 VK-
coiictBa. /JIab/ 1.3 TIK-3.1

12.4  |CpaBHeHHE KHUCIOTHBIX U OKHCIHTEIBHO- OIIK-1.3 |JI1.1J11.2 JI1.3
BOCCTaHOBHUTEIIbHBIX CBOMCTB CEPHUCTON U OIIK-2.1 |JI1.5J12.2J12.3
cenenuctoi kuc- 10T. Coequuenns Se (VI), OIIK-2.2 J12.4 J12.5
Te(VI), Po(VI). Okcunsr Se(V1), Te (VI). OIIK-2.3 |JI12.8J13.2J13.3
CenenoBas KMCIIOTa U TEILIYpOBast OIIK-6.1 JI3.5
kucnorsl. CpaBHEHUE CBOICTB CEpHOM, OIIK-6.2 | 523334095
CEJIEHOBOM U TEJIYpPOBOM KUCIOT U UX OIIK-6.3
coneil. IIpumenenue cenena, Teiurypa u OIIK-5.1
TIOJIOHUSI U X COEJTMHEHUI. OIIK-5.2




buonornueckas POJIb COG[II/IHGHI/Iﬁ CCJICHA.

TIK-1.1 IIK-

/Cp/ 1.2 TIK-1.3
IK-2.1 K-
2.2 OIIK-3.2
YK-1.2 VK-

1.3 TIK-3.1

Pazpgeu 13. Diementsl 15 rpynnst

Iepuoanyeckoii cucremsor JI.H.

Mengeneesa

13.1 OO01mas XxapakTepUCTHKa aTOMOB OIIK-1.1 [JI1.1JI1.2JI1.3
anemenToB 15 rpynmnsi [lepronuueckoit OIIK-1.3 |JI1.5J12.2J12.4
cuctems! JI.11. Menaeneea U NpocThIX OIIK-2.1 |JI2.5J12.8]13.2
BEIIECTB. XapaKTepPHBIC CTEIICHN OIIK-2.2 JI3.3 J13.5
okucienus. /Jlex/ OIIK-2.3 33 55

OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IK-1.1 K-
1.2 TIK-1.3
IK-2.1 TK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

13.2 | Asor - npocroe BeniecTBo. [lomydeHue OIIK-1.2 JI1.1J11.2
a30Ta B MPOMBIINICHHOCTH U B OIIK-1.3 |JI1.3]J12.3J12.4
nadopaTtopuu. OUIUKO-XUMHYECKHE OIIK-2.1 |JI2.5 J12.8713.6
cBoifctBa azora. @ochop. AIUIOTPONHEIE OIIK-2.2 JI3.7
Moaudukaipy., DOU3HKO-XUMHYECKUE OIIK-2.3 23 95
ceoiictea. Coenunenus docdopa (-3). OIIK-6.1
Bonoponnsie coenunenus ocdopa. OIlK-6.2
INony4yenue. PU3MKO-XUMHUYECKHE OIlK-6.3
coiictBa. /JIaG/ OIIK-5.1

OIIK-5.2
TIK-1.1 TIK-

1.2 TIK-1.3
TIK-2.1 TIK-
2.2 OIIK-3.2
VYK-1.2 VK-

1.3 T1K-3.1

13.3 Ctpoenue Monekysbl azota (Meroast MO u OIlK-1.1 [JI1.1J11.2 J11.3
BC). PacripocTpaHeHHOCTb B TIpUPO/IE. OIlK-1.3 [JI1.5J12.3J12.4
IIpocroe BemectBo. [Tonyuenue a3ora B OIlK-2.1 (JI2.5J12.8J13.2
MIPOMBIIIJICHHOCTH U B J1JaDOpaTOpHH. OIlK-2.2 JI3.3 JI3.5
DU3NKO-XMMUYECKHE CBOMCTBA a30Ta. OIIK-2.3 2192935
ITpumenenue ceobomHOrO azora. docdop. OIlK-6.1
PacnpoctpanenHocts B npupoze. [Ipocroe OIIK-6.2
BEIIECTBO. AJUTOTPOITHBIE MOTU(DHKAIINH. OIlK-6.3
IMony4enune pocdopa B MPOMBIIIIICHHOCTH. OIlK-5.1
DU3NKO-XMMHUYECKHE CBOWCTBA. OIIK-5.2
Coenunenust hocdopa (-3). Bomoponusie TIK-1.1 IIK-
coenuHenus ¢ocdopa. [lonydenue. 1.2 TIK-1.3
DU3NKO-XMMHUYECKHE CBOMCTBA. TIK-2.1 [IK-

Coenunenust pocdopa. MBIIIbSIK, CypbMa, 2.2 OIIK-3.2
BHCMYT. PacnipocTpaneHHOCTh B IPUPOJIE. VK-1.2 VK-
IIpocteie Bemecta. [TonyueHue. 1.3TIK-3.1
CoennHEHNs MBIIIBSIKA, CYPbMBI U

Bucmyta(-3). l'uapuaet. [Tonyuenue.

Dusnko-XxuMuIeckue cBoiicTa. /Jlex/

13.4  |Tlony4yenue. @UIUKO-XUMHUUECKHE OIlK-2.1 JI1.1J11.2
CBOMcTBa. MBIIIBIKOBUCTAS KACIIOTA U OIlK-2.2 |JI1.3J12.2J12.3
apcerntsl. Coenu-Henus Mbitbsika (V), OIIK-2.3 |(J12.4 J12.5]13.2
cypeMmsl (V), Bucmyta(V). OKCHBL OIIK-6.1 JI3.3JI3.5
MBIIBSKOBast KUCIOTA U apCEHATBI. OIIK-6.2 | D223 34 55
CpaBHEHHE KHCIOTHO-OCHOBHBIX U OIIK-6.3
OKHCJIMTEIIbHO-BOCCTaHOBHUTEIBHBIX OIIK-5.1
CBOMCTB OJHOTHUITHBIX COEIUHEHUI OIIK-5.2
MBIIIbSIKA, CYPbMBI U BUCMYTAa. TIK-1.1 [IK-
OKHUCIINTETbHBIE CBOMCTBA COSAMHEHHUH 1.2 TIK-1.3
BucmyTa(V). [IpnMeHeHne MbIIIbsKa, T1IK-2.1 TIK-




CYPBbMBI, BUCMYTa U UX COEIUHEHUN. 2.2 OIIK-3.2
Tokcudeckoe AeliCTBHE COEAMHEHUN VK-1.2 VK-
Mblbska. /Cp/ 1.3 TIK-3.1
Pazpgeu 14. Diementsl 14 rpynnst
Iepuoanyeckoii cucremsr JI.H.
Mengeneena
14.1  |OO6muras xapakTepHUCTHKa ATOMOB 3JIEMEHTOB 2 OIIK-1.1 J1.1J11.2
14-o1i rpynmbl. XapakTepHbIE CTEIIEHU OIIK-1.3 |JI1.3J12.2J12.3
OKUCIIECHUS. YTIIepo]. AJUIOTPOIHbIE OIIK-2.1 |JI12.4 J12.5]13.2
Momudukanum. PacpocTpaHeHHOCTE B OIIK-2.2 JI3.3 J13.5
npupoze. [Ipocteie Bemectsa. [lonydenue n OIIK-2.3 33 55
(bu3KKO - XMMUUYEeCKue cBorcTBa /JIek/ OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IK-1.1 TIK-
1.2 TIK-1.3
IK-2.1 TIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1
14.2  [Xummueckue coiicTBa yriaepona. Kapoumsr. 10 OIIK-1.2 JI1.1J11.2
Ionyuenue u GU3NKO- XUMHYECKUE OIIK-1.3 |JI1.3J12.2 J12.3
cBoiictBa. CoeuHeHMs yriepoza. OIIK-2.1 |JI2.4 J12.8]13.2
Kpewmunii. HaxoxeHue B Ipupoze. OIIK-2.2 JI13.6
TNony4eHne 1 HU3NKO- XUMUYCCKUC OIIK-2.3 33 55
cBoiicTBa KpemHuUsl. ['epmanuii, onoso, OIIK-6.1
cBUHEI. PacnpocTpaHeHHOCTh B PUPOJIE. OIIK-6.2
Ipoctsie BemecTBa. [Tonydenue u GU3nKO OIIK-6.3
-XUMHYeckue cBoictBa.  /Jla6/ OIIK-5.1
OIIK-5.2
TIK-1.1 TIK-
1.2 TIK-1.3
TIK-2.1 TIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1
14.3  |Yrnekucnsiii ra3. CTpoeHHE MOJICKYJIBL. 4 OIlK-1.1 [JI1.1 J11.2 J11.3
[Nony4yenune u GU3NKO-XUMHUUECKUE OIlK-1.3 [JI1.5J12.2 J12.3
cBoiicrBa. KapOoHaThl, X CBOICTBA. OIlK-2.1 |[JI2.4 J12.8J13.2
Cepoyrnepon. ®ocren. TuokapOOHATHI. OIlK-2.2 JI3.3 JI3.5
Huanamuapl. [{uaHaTel 1 THOIIMAHATHL. OIIK-2.3 D132205
Kapbamua. Coemunenust yriepoza (11). OIIK-6.1
Oxcun yraepona (I11). CtpoeHue Monekysb OIlK-6.2
(meroast MO u BC). [onyuenue u puzuko OIlK-6.3
-XUMHUYeckue cBoicTBa. [luanun Bogopoaa, OIlK-5.1
[IMAHOBOJIOPO/IHAS KMCIIOTa (CHHUIIbHAS OIIK-5.2
kucnota). [Tonydenue u TIK-1.1 IIK-
(usnko-xuMuueckue cBorcTra. [{uaH. 1.2 TIK-1.3
IIpumeneHne NpoCTHIX BEUIECTB U TIK-2.1 K-
coennHeHni yraepona. Cununuast. Kapoua 2.2 OIIK-3.2
KkpemHus. ['anoreHuapr KpeMHHS. VK-1.2 VK-
I'ekcadTopokpeMHHUEBas KUCIIOTA, €€ COJH. 1.3TIK-3.1

Cunansl. CTpoeHue, ToTydeHre U CBOMCTBA.
CpaBHeHHe CBOMCTB CHJIAHOB U IIPEJIEIbHBIX
yrieBoaopoaos. KuciopoaHeie coeqnHeHns
kpemuust. Oxcun kpemuust (1V).
Kpemuuessie kucnotsl. CBOMCTBA
KPEMHHEBBIX KUCIOT. CHITHKArenb,
Moy4eHue u npuMeneHne. CUITMKaThI.
Oxcun xkpemuust (1), monydenue u
cBoiicTBa. IIpuMeHeHNEe KPEMHUS U €T0
coearHEeHUH. ['upup! repManys, 0JI0Ba,
CBHHIIA U UX CBOicTBa. AM(pOTEpHBIE
CBOMCTBA 0j10Ba ¥ cBUHIA. COeqUHEHMS
repmanus (I1), onosa (11) u cusma (I1).
OKcuapl U THAPOKCUIIB TePMaHUSs, OI0BA U
CBHUHIIA B CTETICHU OKucieHus (+2),
M3MEHEHNE KUCIIOTHO- OCHOBHBIX U
OKHCJIMTEJIbHO- BOCCTAHOBHUTEJIBHBIX




ceotictB. Coenunenust repmanws (1V),
onosa (V) u ceunna (1V). CpaBHurtensHas
XapaKTePUCTHKA KUCIOTHO-OCHOBHBIX U
OKHCITUTEIFHO-BOCCTAHOBUTETBHBIX
CBOMCTB coequHenmii repmanus (1V), onosa
(IV) u cBunna (V). lnokcuisl repMaHms,
0JIOBa W CBUHIIA. | epMaHAThl, CTAHHATHI U
mroMOatel. CypHK: CTpOCHHE,
B3aUMoOZeHCTBHE ¢ Kucinotamu. /JIex/

144  |YCrepeoxumus u cBOHCTBa OIIK-1.3 |JI1.1JI1.2 J11.3
T'MJPOKCKOKOMIUIEKCOB FE€pMaHHMsl, 0JI0Ba U OIIK-2.1 |JI1.5J12.2 J12.3
cBUHLA. Terparano-reHubl repMaHus, OIIK-2.2 J12.4J12.5
0JI0Ba, CBUHIIA, UX YCTOWYHUBOCTb. OIIK-2.3 |J12.8J13.2 JI3.3
I"anoreHuHbIE KOMIUIEKCHI: CTPOSHHUE, OIIK-6.1 JI3.5
ycToiunBocTh. CyabhHUIBI TepMaHHs, 0JI0Ba OIIK-6.2 | D233 D94 35
1 CBHHIIA: IIOJTy4EHHE U CBOHCTBA. OIIK-6.3
TuocraHHaTel ¥ THOrepMaHathl. [IpuHIMT OIIK-5.1
paboThl CBUHIIOBOT'O aKKyMYJISITOPA. OIIK-5.2
IIpumeHneHue repmanusi, 010Ba, CBUHIA U UX ITK-1.1 K-
coequHeHn. buonornyeckas pons 1.2 TIK-1.3
anemMeHToB 14-ii rpymmel.  /Cp/ IK-2.1 IIK-

2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1
Pazgeu 15. Diements! 13 rpynnsl
Ilepnopnyeckoii cucremst 1. 1.
Memngeseesa

15.1  |Omast xapaKTepUCTUKA aTOMOB 3JIEMEHTOB. OIIK-1.1 [JI1.1JI1.2JI1.3
Bop. Haxoxxnenue B mpupoze. OIIK-1.3 |JI1.5J12.2J12.3
Monuduxanuu 6opa. ITonrydenue 6opa. OIIK-2.1 J12.4J12.5
Dusnko-xuMuueckue cBoicTa. bunaphsie OIIK-2.2 |JI2.8J13.2J13.3
coelvHeHus 0opa WX CBOMCTBA, MOJTyYEHUE OIlK-2.3 JI3.5
U cTpyKTYpbl. OKCH1, KapOuI, HUTPHIL, OIlK-6.1 2395
raJloreHuibl 0opa, OOpHBIE CTEKIIA. OIlK-6.2
TerpadropobopHas Kuciora, ee Colu. OIlK-6.3
T'unpuae 6opa. Ho-menkiarypa. JlubopaH. OIlK-5.1
Ctpoenue monekyisl. [lonmyueHue u OIlK-5.2
cBoicTBa qubopaHa. bopaHsl, TIK-1.1 IIK-
0COOEHHOCTH CTPOEHHUSI UX M CTPYKTYPHI 1.2 TIK-1.3
(x11030-, HUNO-, TadHO-). Bopruapuel, TIK-2.1 [IK-

MOJTy4CHUE, IPUMEHEHHUE U CBOICTBA. 2.2 OIIK-3.2
Bopusie kucnotsl, ux conu. [Ipumenenue VK-1.2 VK-
0opa u ero coenuHenuii. /Jlex/ 1.3TIK-3.1

15.2 IMony4yenune 6opa. PU3NKO-XUMHUYECKHE OIlK-1.1 JI1.1J11.2
CBOMCTBA. bruHapHbIe coeqMHeHHs Oopa ux OIlK-1.2 [JI1.5J12.2 J12.3
CBOMCTBA, TIOJIYUYCHHE U CTPYKTYPBHI. OIlK-1.3 J12.4 J12.5
Oxcun, KapOuj, HUTPHI, FAJIOTCHUIbI OIIK-2.1 |JI2.8J13.2 JI3.6
6opa, 6bopaeie cTekia. TerpadropobopHas OIlK-2.2 23955
KHCIIOTa, ee Cou. [ uapusl 6opa. OIIK-2.3
Jubopan. [TonyueHue u cBoiicTBa OIlK-6.1
nubopana. /JIab/ OIlK-6.2

OIIK-6.3
OIIK-5.1
OIIK-5.2
MK-1.1 TIK-
1.2 TIK-1.3
MK-2.1 TIK-
2.2 OIIK-3.2
YK-1.2 VK-
1.3 TIK-3.1

15.3  |OOmas xapaKTepHCTHKA aTOMOB OIIK-1.1 |JI1.1 J11.2 JI1.3
aneMeHToB. bop. Haxoxnenue B npupoge. OIIK-1.3 |JI1.5J12.2J12.3
Monuduxarwm 6opa. [Toxydaerue 6opa. OIIK-2.1 J12.4J12.5
DusnKo-XUMuUecKue cBoicTBa. bunapHeie OIIK-2.2 |JI2.8J13.2J13.3
CoeIMHEHHs O0pa UX CBONCTBA, IOITyIEeHHE OIIK-2.3 JI3.5
U cTpyKTyphl. OKCHA, KapOu, HUTPUL, OIIK-6.1 | 23334055
rajoreHnabsl 6opa, OOpHBIE CTEKIIA. OIIK-6.2
TerpadTopobOpHast KUCIOTa, €€ COJIH. OIIK-6.3
I'mppunst 6opa. Ho-menxnarypa. nbopas. OIIK-5.1




Crpoenne monexynsl. [Tomydenne u
cBolicTBa audopana. bopaHsl,
0COOEHHOCTH CTPOEHHS HX U CTPYKTYPHI
(k11030-, HUITO-, TahHO-). BoprumpusL,
HOJTydeHne, TIPUMEHEHHE U CBOICTBA.
BopHsIe KHCI0THI, UX comu. [Ipumenerue
6opa u ero coeuHeHNH. /Cp/

OIIK-5.2
IK-1.1 K-
1.2 TIK-1.3
IK-2.1 K-

VK-1.2 VK-
1.3 TIK-3.1

2.2 OIIK-3.2

154

/Kontp.pad./

OIIK-1.1
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IK-1.1 K-
1.2 TIK-1.3
IK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

J1.1J11.2
JI1.3 JI1.5J12.2
J12.3J12.4
JI2.5 J12.8]13.2
JI3.3J13.5
01323354
35

KontpomnpHas pabora

15.5

/KouP/

59

OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 IIK-
1.2 TIK-1.3
MK-2.1 IIK-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3TIK-3.1

15.6

/DKk3amen/

36

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IIK-1.1 IIK-
1.2 TIK-1.3
IIK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

JI1.1J11.2
JI1.3 JI1.5]712.2
23 J12.4
J12.5 J12.8]13.2
JI3.3J13.5
301 52 33 B4
35

DK3amMeH

Paznen 16. XumMus s-3j1eMEeHTOB

16.1

Onementsl 1 rpymmsr [leproamaeckoit
cuctemsl JI.1. MenneneeBa /Jlex/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 IIK-
1.2 TIK-1.3
TIK-2.1 IIK-

2.2 OIIK-3.2

J11.2 J11.3

J12.8
93 95

JI1.6J12.1 JI2.4




VK-1.2 VK-
1.3 TIK-3.1

16.2

OnemenTsl 2 rpynnsl Ilepuoanyeckoit
cuctemsl J.M1. Menneneesa /Jlex/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IK-1.1 K-
1.2 TIK-1.3
IK-2.1 K-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 TIK-3.1

JI1.2J11.3
JI1.6J12.1 JI2.4
J12.8
393 55

16.3

«XHUMHYECKHE CBOMCTBA
LIEJIOYHO3EMENILHBIX METAILIOBY /J1ab/

OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 TIK-
1.2 TIK-1.3
MK-2.1 IIK-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 TIK-3.1

JI1.2 JI1.3
JI1.6J12.1
JI2.8J13.1 JI3.8
JI3.9
33 55

16.4

«XHAMHUYECKHE CBOMCTBA IIEIOYHBIX
MeTasuioBy /J1ab/

OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IIK-1.1 IIK-
1.2 TIK-1.3
IIK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

JI1.2 J11.3
JI1.6J12.1
JI2.8J13.1 JI3.8
JI13.9
33 55

Pazgen 17. Xumusi p-371€eMeHTOB

17.1

«XHAMHYECKHE CBOMCTBA a30Ta U €ro
coequuenuin» /J1ad/

OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 IIK-
1.2 TIK-1.3
TIK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

J1.2J11.3 J11.5
JI1.6J12.1
J12.8]13.6

JI3.10 JI3.11
93 95




17.2

«XMuUIecKre cBoicTBa ocdopa u ero
coenuHeHn» /J1ab/

OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IK-1.1 IIK-
1.2 TIK-1.3
I1K-2.1 IIK-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 TIK-3.1

JI1.2J11.3 JI1.5
JI1.6J12.1
JI2.8J13.10

JI3.11
393 55

17.3

«CypbMa U BUCMYT, UX
COCIMHEHHU S, K Y TIIePO, COCANHEHNUS
yraeponay, «Kpemuuin» /J1abd/

12

OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 TIK-
1.2 TIK-1.3
TIK-2.1 TIK-
2.2 OIIK-3.2
YK-1.2 VK-
1.3 TIK-3.1

JI1.2 JI1.3J11.5
JI1.6J12.1
JI2.8J13.1 J13.9
JI3.11
33 55

17.4

DJeMeHThI-MeTasuIbl 13 rpymiis
Ilepuoanueckoit cucremsr [.11.
Menzeneesa /Jlex/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IIK-1.1 IIK-
1.2 TIK-1.3
IIK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

JI1.1J11.2J11.3
JI1.5 JI1.6J12.1
J12.4 J12.8
393 55

17.5

«CBoiicTBa aIIOMUHHMS M €r0 COSAUHEHUI
/J1ab/

OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 IIK-
1.2 TIK-1.3
TIK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

J1.2J11.3 J11.5
JI1.6J12.1
J12.8J13.1 JI3.8
J13.9
93 55

17.6

OneMeHTbI-MeTalUIbl 14 rpynmnel
Iepuonmueckoii cucremst [.1.
Meunzeneesa /Jlex/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3

J1.2J11.3 J11.5
JI1.6J12.1 JI2.4
J12.8
93 95




OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IK-1.1 K-
1.2 TIK-1.3
IK-2.1 K-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 TIK-3.1

17.7

«Ilomy4yeHne u CBOMCTBA COEAMHEHNI
0J10Ba, cBUHI@AY /J1abd/

OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IK-1.1 IIK-
1.2 TIK-1.3
IK-2.1 IIK-
2.2 OIIK-3.2
YK-1.2 VK-
1.3 TIK-3.1

JI1.2 JI1.3J11.5
JI1.6J12.1
JI2.8J13.1 JI3.8
JI3.9
33 55

Pazpnen 18. Xumus d-3jieMeHTOB

18.1

oOras xapakrepuctuka d snementos /JIex/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 IIK-
1.2 TIK-1.3
TIK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

JI1.2 J11.3
JI1.6J12.4 J12.8
393 55

18.2

KoopauHaioHHbIe COSANHEHHS: TEOPHS
KpHUCTaIyeckoro mos /JIex/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 IIK-
1.2 TIK-1.3
TIK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

J11.2J11.3
JI1.6J12.4 J12.8
93 55

18.3

KoopanHammonnsie coenunenus (2) /J1ad/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2

J11.2J11.3
JI1.6J12.4 J12.8
93 95




OIIK-6.3
OIIK-5.1
OIIK-5.2
IK-1.1 K-
1.2 TIK-1.3
IK-2.1 K-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

18.4

KoopavHaIoHHbIe COSIUHEHHS: TCOPHS
niosist iuranoB /Cp/

10

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IK-1.1 K-
1.2 TIK-1.3
IK-2.1 IIK-
2.2 OIIK-3.2
YK-1.2 VK-
1.3 TIK-3.1

JI1.2 JI1.3
JI1.6J12.4 J12.8
9105395

18.5

OnemenTsl 4 rpynmsl [Tepuognueckoi
cucremsl J.V1. Menneneesa /Jlex/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 IIK-
1.2 TIK-1.3
TIK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

JI1.1J11.2J11.3
JI1.6J12.4 J12.6
J12.8
393 55

18.6

OnemenTsl 5 rpynmsl [Tepuoanueckoi
cuctembl J.1. Menneneera /JIex/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 IIK-
1.2 TIK-1.3
TIK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

J1.2J11.3711.4
J1.6J12.1 J12.4
J12.8
33 55

18.7

«Coennnenus Banaausy /J1ao6/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2

J11.2J11.3
JI1.6J12.8J13.1
JI3.8J13.9
93 95




TIK-1.1 IIK-
1.2 TIK-1.3
IK-2.1 K-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

18.8

OnemenTsl 6 rpynnsl Ilepuoauueckoit
cuctemsl J.M1. Menneneesa /Jlex/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
ITK-1.1 K-
1.2 TIK-1.3
IK-2.1 IIK-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 TIK-3.1

JI1.2J11.3
JI1.6J12.4 J12.8
33 55

18.9

«Xpom u ero coenrHeHus. CoeMHEHHS
MonubieHa U Bob(pamay /J1ad/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 IIK-
1.2 TIK-1.3
MK-2.1 IIK-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 TIK-3.1

JI1.2 JI1.3
JI1.6J12.8713.1
JI3.8 J13.9
33 55

18.10

OnemenTsl 7 rpynmsl [Tepuoanueckoi
cuctembl J.1. Menneneera /JIex/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IIK-1.1 IIK-
1.2 TIK-1.3
IIK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

JI1.2 J11.3
JI1.6J12.4 J12.8
33 55

18.11

COCIMHEHHS] MAPTaHIla B BBICIINX
creneHsx okucienus /Cp/

71

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 IIK-
1.2 TIK-1.3
T1IK-2.1 TIK-

J11.2J11.3
JI1.6J12.4 J12.8
93 95




2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

18.12

«Coenunenus Mapraiay /J1ad/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IK-1.1 K-
1.2 TIK-1.3
IK-2.1 IIK-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 TIK-3.1

JI1.2J11.3
JI1.6J12.8J13.1
JI3.8 J13.9
33 55

18.13

OnemenTs! 8 rpynnsl Ilepuoanueckoit
cuctembl J.M1. Menneneesa /Jlex/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 IIK-
1.2 TIK-1.3
MK-2.1 IIK-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 TIK-3.1

JI1.2 JI1.3
JI1.6J12.4 J12.8
33 55

18.14

«XHMMHUYECKHE CBOMCTBA Kejie3a U ero
coenuHeHuiy /J1ad/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IIK-1.1 IIK-
1.2 TIK-1.3
IIK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

JI1.2 J11.3
JI1.6J12.8713.1
JI3.8J13.9
33 55

18.15

Onementsl 9 rpymmsl [leproamaeckoit
cuctemsl JI.1. Menneneesa /Jlex/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 IIK-
1.2 TIK-1.3
TIK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

J11.2J11.3
JI1.6J12.4 J12.8
93 95




18.16

Onementsl 10 rpynnsl [epuonuueckoii
cuctemsl J.M1. Menneneesa /Jlex/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IK-1.1 K-
1.2 TIK-1.3
IK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

JI1.2J11.3
JI1.6J12.4 J12.8
33 55

18.17

«XUMUYECKHE CBOMCTBA KOOAIbTA ,
HUKEJIS ¥ UX coenuHenuiny /J1ad/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 TIK-
1.2 TIK-1.3
TIK-2.1 TIK-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 TIK-3.1

JI1.2 JI1.3
JI1.6J12.8713.1
JI3.9
33 55

18.18

Onementsl 11 rpynnst [Tepuonudeckoii
cuctembl J.1. Menneneera /Jlex/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 IIK-
1.2 TIK-1.3
IIK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

JI1.2 J11.3
JI1.6J12.4 J12.8
393 55

18.19

«XUMHYECKHE CBOWCTBA ME/U, cepedpa u
UX coeauHeHui» /J1a6/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 IIK-
1.2 TIK-1.3
TIK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

J11.2J11.3
JI1.6J12.8J13.1
JI3.8J13.9
93 955

18.20

OnemenTsl 12 rpynnsl [epuonuueckoit
cuctemsl JI.1. Menneneesa /Jlex/

OIIK-1.1
OIIK-1.2
OIIK-1.3

J11.2J11.3
JI1.6J12.4 J12.8
393 55




OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IK-1.1 IIK-
1.2 TIK-1.3
IK-2.1 K-
2.2 OIIK-3.2
VYK-1.2 VK-
1.3 TIK-3.1

18.21

«XMMHYECKHE CBOICTBA LIMHKA, KaIMHSI,
PTYTH M UX cOoeqMHEHM /J1ab/

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 TIK-
1.2 TIK-1.3
TIK-2.1 TIK-
2.2 OIIK-3.2
YK-1.2 VK-
1.3 TIK-3.1

JI1.2 JI1.3
JI1.6J12.8J13.1
JI3.8 J13.9
33 55

18.22

OnemenTsl 3 rpynmsl [Tepuognueckoi
cuctemsl JI.1. MenpaeneeBa; moaroroBka
OTYeTa I10 CUHTE3Yy KOMIJIEKCHBIX
coenuHeHn meau, cepedpa. /Cp/

24

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 IIK-
1.2 TIK-1.3
TIK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

JI1.2 J11.3
JI1.6J12.4 J12.8
393 55

18.23

KOHCynbTaruu "d amemenThI",
KOHTpOJbHas pabota /KoHTp.pab./

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 IIK-
1.2 TIK-1.3
TIK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

J11.2J11.3
JI1.6J12.4 J12.8
0193 55

KOHTpOJIbHAs pabora

Paznen 19. Xumus f-3j1emeHToB

19.1

DJIeMEHTHI JIAHTAHUIBI U aKTHHUAE! /JIek/

OIIK-1.1
OIIK-1.2
OIIK-1.3

OIIK-2.1

J11.2J11.3
JI1.6J12.4 J12.6
J12.7J12.8
393 55




OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IK-1.1 K-
1.2 TIK-1.3
I1K-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

19.2

«CBoHiCTBa COSIMHEHUI PEAKO3EMEITbHBIX
9JIEMEHTOB, TUTaHA M HUpKoHus" /J1ab/

OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
IK-1.1 K-
1.2 TIK-1.3
IK-2.1 IIK-
2.2 OIIK-3.2
YK-1.2 VK-
1.3 TIK-3.1

JI1.2 JI1.3
JI1.6J12.6 J12.7
JI2.8J13.1 JI3.8

JI3.9
33 55

19.3

/KouP/

59

OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 IIK-
1.2 TIK-1.3
TIK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

19.4

/DKx3amen/

45

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-5.1
OIIK-5.2
TIK-1.1 IIK-
1.2 TIK-1.3
TIK-2.1 IIK-
2.2 OIIK-3.2
VK-1.2 VK-
1.3 TIK-3.1

J1.1
JI1.2J12.7
33 55

OK3aMCH

5. OLHEHOYHBIE CPEICTBA

5.1. OueHo4HbIe MaTEePHAJIbI IS TEKYIIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTecTAllHU

[IpencraBieHs! OTAETBHBIM JOKYMEHTOM

5.2. OueHo4YHbIe MaTePHAJIbI AJISI AMATHOCTHYECKOI0 TECTUPOBAHMS

[IpencraBieHs! OTAETBHBIM JOKYMEHTOM




6. YYAEBHO-METO/JUYECKOE 1 UTHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUITJIMHBI (MO YJIS)

6.1. PexomeHnayemas JiuTepatrypa

6.1.1. OcHoBHas JluTEpaTypa

ABTOpBI, COCTABUTENH 3arnaBue W3pnatensctBo, ron | Kommu-Bo
JI1.1 |Axwmeros H. C. OO0was 1 HeopraHuuecKasi XUMHUs Mocksa: Jlanb", 1
2014, >neKTpOHHBIH
pecypce
JI1.2 |Cysopos A. B., OO6mas u Heopranuueckast xumus B 2 T. Tom 1: YueOHuK Mockaa: 1
Huxonbckuii A. b. WznatenscTBO
IOpaiir, 2019,
AIIEKTPOHHBIH pecype
JI1.3 |Tymuxkus E. 1. Xumus. B 2 4. Yacts 1. O611as 1 HeopraHuueckast XUMusi: Mocksa: 1
YueOHuk WznatenscTBO
IOpaiir, 2019,
AIIEKTPOHHBIH pecype
JI1.4 |Pocun W. B., Tomuna |OOwas u Heopraunyeckast xumus B 3 1. T. 2. Xumnst S-, d- u - |Mocksa: 1
JL L. 3JICMEHTOB: Y4eOHUK MznarenbcTBO
IOpaiir, 2019,
AIIEKTPOHHBIH pecypc
JI1.5 [Pocun W. B, Tomuna |O6uiast u Heopranndeckast xumus B 3 1. T. 3. Xumus p- Mocksa: 1
JL L. 3JICMEHTOB: Y4eOHUK MznatenbcTBO
IOpaiir, 2019,
AIIEKTPOHHBIH pecypc
JI1.6 |Oranecsu 3. T., OO0mas 1 HeopraHuyecKast XUMuUs: Y YeOHUK Mockaa: 1
ITonxos B. A., MznatenbcTBO
Iep6axosa JI. 1., IOpaiir, 2019,
Bpens A. K. 9JIEKTPOHHBIN pecype
6.1.2. JlonoJiHNTEIHLHAS JIUTEPATYPA
ABTOpBI, COCTABUTENH 3arnaBue W3patensctBo, ron | Kommu-Bo
JI2.1 |Tperbsxos 1O. [I. Heopranuueckas xumus. T.2: XuMusi HenepexoaHbIX M.: Academia, 2004 15
9JIEMEHTOB
JI12.2 |Cracs H.®. OO01mas 1 HeopraHUYeCcKasi XUMUS: CIIPABOYHUK Caparos: 1
IMpodobpazoBanue,
2017, 51eKTpOHHBII
pecype
JI12.3 |benkuna E. U., OO01mas 1 HeopraHuueckasi XuMus: Y4eOHO-METOIUUECKOE Cankr-IlerepOypr: 1
Uyrnosa K. T nocobue YHuuBepcurer
UTMO, 2015,
3JIEKTPOHHBIN pecypc
JI2.4 |MapteinoBa T. B., Heopranuueckas xumusi: Y4eOHUK Mockga: OO0 1
Cynonnnxkas U.W. "Hayuno-
W3IaTENbCKUN IICHTP
NHOPA-M", 2018,
3JIEKTPOHHBIN pecypc
JI2.5 |Hukonbckwuii A. B., OO6mas u Heopranuueckas xumus B 2 T. Tom 2: YueOHHUK Mocksa: 1
Cysopos A. B. UznatenscTBO
IOpaiit, 2019,
SJIEKTPOHHBIN pecypc
JI12.6 |Cracs H. @. OO6mas u Heopranuueckas xuMus. CripaBOYHHK: YueOHOe Mocksa: 1
nocooue UsnarenscrBo
IOpaiit, 2019,
SJIEKTPOHHBIN pecypc
JI2.7 |bexman U. H. Heopranuueckas xumusi. PagnoakTuBHbIe 37eMeHTHI: Y4eOHUK [MockBa: 1
Wz narenbcTtBO
IOpaiit, 2019,
3JIEKTPOHHBIN pecypc
JI2.8 |Huxutnna H. T'., Oo0mmast u Heopranudeckast XuMus B 2 4. Yactp 2. Xumus Mockaa: 1
I'pebenrpkoBa B. 1. 9NIEMEHTOB: Y4eOHUK U IPAKTHKYM W3natenscrBo
IOpaiir, 2019,
AJIEKTPOHHBIN pecypc
6.1.3. Meroguueckue pa3padoTKu
ABTOpBI, COCTABUTENIN 3arnaBue MzparensctBo, rog | Komnu-Bo




JI3.1 [YeproBE. B., IIpaxTuky™m o Heopranuueckoi xumuu: Y. 4: Xumus , 2016 36
Hyptousosa 3. ., METaJUIOB: y4eOHOoe ocobme
Buccep E. E.

J13.2 [YepuoB E. B., Xwmus. COOpHHUK 3amad: yueOHoOe Imocodue Cypryr: 40
Kypasnesa JI. A., W3 naTenbckuii HEHTp
Buccep E. E. Cypl'VY, 2017

J13.3 [Mudraxosa H. 111, OO01mast 1 HeopraHuJeckast XUMHA: Y4eOHO-METOIECcKoe Kazanb: Kazanckuit 1
ITerpoBa T. I1., rocobue HaIlMOHAJIbHBIN
Paxmatynnuna U. @., HCCIIE0BATEIbCKUI
3unknueBa T. T., TEXHOJIOrMYECKHI
Mamouesa O. 1., yHuBepcurer, 2013,
Kysnenos A. M. 3JIEKTPOHHBIN pecypc

JI3.4 |Tapxog K. 1O. OO6mas u Heopranuueckasi XuMusi. OKHCIUTENBHO- 2019, sneKTpOHHBII 1

BOCCTaHOBHTEIIBHBIC PEAKINN W XHMHIECKOE PABHOBECHE. pecypc
COOpHHUK 331aHNI M BAPUAHTOB: y4eOHOE TTocOOue

JI3.5 |babkuna C. C., Pocun |OOmmias u HeopraHuueckas XuMusl. 3ala4HuK: YueOHoe Mockaa: 1
. B., Endumos B. U., |[nmocobue NznatenscTBO
Mscoenos E. M., IOpaiir, 2019,

Tomuna JI. JI. 3JIIEKTPOHHBIN pecypc

JI3.6 |Amnapues A. H., Oomas u HeopraHuueckas xumusi. JlabopaTtopHslil mpakTHkyM: |MockBa: 1
KazakoBa A. A., YuebHoe mocoodre H3naTenbcTBO
IlIeBaumpiaa JI. B. IOpaiir, 2019,

AIIEKTPOHHBIH pecype

JI3.7 |YepnoB E. B., TpakTHKyM 110 Heopranudeckoi xumun: Y. 2: Mmeronuueckue [2012, aneKTpOHHBIH 2
Hyptnunosa 3. @. YKa3aHHS pecypc

JI3.8 [YepuoB E. b., XUMHS METAJIJIOB: METOIUYECKUE YKA3aHUs 2015, sneKTpOHHBIH 2
Hyptnunosa 3. @., pecypc
Buccep E. E.

JI3.9 [YepuoBE. ., XuUMHS METAJIJIOB: ydeOHOe Iocobue Cypryr: 2
Hypraunosa 3. @., Wz narensckuil neHTp
Buccep E. E. Cypl'Y, 2016,

JJIEKTPOHHBIN pecypc

JI3.10 |Anukuna U. B., Oo1mas u Heopranuueckas xumusi. JlabopaTopHslil mpakTHKyM: | MockBa: 1
Ba6kuna C. C., Benopa | YueOHoe mocobue i By30B N3natenbcTBO
JI. H., Enpumor B. U, IOpaiir, 2019,

Mscoenos E. M., DIICKTPOHHBIH pecypc
Pocun U. B., Tomuna
JI. ., SpommHckuii A.
n.
JI3.11 |Anapues A. U., OO6mas u Heopranuueckas xuMus. JlabopaTopHblii mpakTHKyM: [MockBa: 1
KazakoBa A. A., VYuebHoe mocoodre H3natenscTBo
IlleBuumpina JI. B. IOpaiir, 2019,
3JIEKTPOHHBIN pecypc
6.2. ITepeuenn pecypcoB HHGOPMAIIMOHHO-TEJIeKOMMYHUKAIMOHHO# ceTH ""MHTepHer"
D1 |Xumnueckas summkiaoneans http://www.xumuk.ru/encyklopedia/
22 | XuMuK - caiit o xumuu  http:// www.xumuk.ru
23  |Monorpadun, yaeOHHKH, XMMUYECKHE KyPHAIBI M ydeOHbIe 0a3bl JAHHBIX [0 XMMUYECKUM 3JIEMEHTaM H COSIHHEHUIM
http://www.chem.msu.su/rus/elibrary/
D4 |buorexHomormdeckuit mopran Bio-X http://bio-x.ru
D5 |Karamor xummgeckux pecypcos http://www.chemport.ru/?cid=14

6.3.1 [lepeyens NporpaMMHOro obecmneveHust

6.3.1.1|naKeT npukiIaaasix nporpamm Microsoft Offise

6.3.2 [lepevyens nHGOPMAIHMOHHBIX CHPABOYHBIX CHCTEM

6.3.2.1|HH¢)opMauH0HH0-npaBOBof/'1 nioptan ["apanT.py, CripaBouHo-1IpaBoBasi cucrema «KOHCYIbTaHT IITFOCH

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JTUCITUIIJIMHBI (MO Y JIS)

7.1

V4eOHbIe ayTUTOPHH TS IPOBEACHUS 3aHATHIT JISKIIMOHHOTO THIIA, TPYIIOBBIX 1 HHAMBUAYAIBHBIX KOHCYIbTALM,
TEKYIIEro KOHTPOJISl ¥ IIPOMEXKYTOYHOM aTTeCTallMi OCHALIEHBI: THIIOBOH y4eOHOW MeOeNbi0o, TEXHUYECKUMH CPeICTBaMU
00y4eHMs, CITY’KaIFMH JUTS IPECTaBICHHS YIeOHOH HHPOPMATIHHL.

7.2

JIaGopaTopHBIE 3aHATHS IPOXOIAT B Ta0OPATOPHEIX MOMEIICHHUX Kadenpsl, 000pyI0BaHHEIX B COOTBETCTBHH C
TpeOOBaHUSIMHI HOPMATUBHBIX TIOKYMEHTOB JJIsl Y4eOHBIX XMMHUIECKUX JJabopaTtopuii Ha 16 pabodmx MecT, a TakkKe
HEOOXOIUMBIM 000pYIOBaHHUEM, PEaKTHBAMH U MaTepUallaMH JUTS BBITIOHEHHS JIAOOPaTOPHBIX padoT (B T.4., pH-MeTpaMu
1 MOHOMEpaMH, MarHUTHBIMU MeIIaJIKaMu, JJaAb0paTOpHO# MOCyI0# U T.11.)




