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1. HEJIX OCBOEHUA JTUCHUIIIMHBI

1.1|lenbto n3yuenns qucuminHbl « Heopranuueckas XUMHus SIBISETCS aHAIHU3 ¥ IPUMEHEeHNe (QyHIaMEHTaIbHBIX 3HAHUH 110
HEOPraHMYeCKOH XMMHHU B SKCIIEPUMEHTAILHON M TPOPECCHOHANBHON IeATEbHOCTH; 03HAKOMIICHHE C COBPEMEHHBIM
YPOBHEM H II€PCHEKTUBAMHU Pa3BUTHsI HEOPraHUYECKOH XMMHUH, €€ POJIBIO B ITOJYYEHUH HEOPTaHMUECKUX BEILECTB C
3aJJaHHBIMU CBOHCTBaMH, PACKPBHITHEM OOBbEKTUBHBIX CBSI3€H C APYrUMU TUCIUTUIMHAMH.

2. MECTO JUCHUIIITUMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: |E1.0.04

2.1|TpedoBaHus K NpeaBapUTEJbHOI MOATOTOBKE 00y4aKOIIErocsi:

2.1.1|mkonpHBIE KYPChl XUMUH, (DU3UKH, MATEMATHKH

2.1.2|be30macHOCTE KU3HENEATEILHOCTH

2.1.3|Pycckuii S3bIK U KyJIbTYpa pedn

2.2| IMcUMIUIMHBI H TPAKTHKH, IJIsI KOTOPHIX OCBOEHHUE TAHHOI JHCHUILTHHBI (MOAYJIs1) HEOOX0IUMO KaK
npeaecTBylouiee:

2.2.1|Y4eOHast mpaKTHKa, 03HAKOMHUTEIIbHAS TIPAKTHKA

2.2.2| dusnueckas XUMHS

2.2.3| AnaauTHYeCKas XUMUS

2.2.4|CtpoeHue BeliecTBa

2.2.5|XuMust OKpyKaroIei cpesl

3. KOMIIETEHIIAY OBYYAIOIIETOCsl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCIIATLTAHBI
(MOJLYJIST)

MK-1.1: ITpoBoaMT NepBUYHBII MONCK HHGOPMAIUM N0 32IaHHON TeMaTHKe XUMHYECKOH HaNpaBJieHHOCTH, popMyupyer
BBIBO/IbI 110 pe3yJIbTaTaM HX aHAJIM3a

OIIK-6.1: [IpencraBJsieT pe3yJibTaThl paGOTHI B BU/I€ 0TYETA HA PYCCKOM SI3bIKE

OIIK-6.2: IlpeacraBisieT HHPOPMAIUIO XUMUYECKOT0 COTEPKAHUSA C Y4€TOM TpedoBaHuii 6ubInorpaduueckoii KyJabTypbl

OIIK-2.1: PaGoTaeT ¢ XHMHYECKHMH BelIeCTBAMH € COOJII0JeHHEM HOPM TeXHHKHU 0€30MacCHOCTH

OIIK-2.2: Biageer HaBbIKaMHM CHHTE3a BELECTB M MAaTePHAIO0B Pa3JIMYHOI PHPOABI

OIIK-1.2: AHajau3upyeT pe3yJbTaThl XHMHYECKHX IKCIIePUMEHTOB, Ha0/II0leHHI1, HI3MEePeHHii, a TaK:Ke pe3yJbTaThl PAC4eTOB
CBOIiCTB BelleCTB H MaTepUAJIOB

OIIK-1.1: Ucnosb3yeT TeopeTHYeCKHEe OCHOBBI TPATUIIMOHHBIX M HOBBIX Pa3/1e10B XUMHU

OIIK-1.3: ®opmyJMpyeT 3aK/II0YEHUSI U BBIBOABI M0 Pe3y/IbTATaM aHAJIN3A JINTEPATYPHBIX JAHHBIX, COOCTBEHHBIX
IKCHePHMEHTATBHBIX H PACYETHO-TEOPeTHYECKHX PA00T XUMHYeCKOH HANIPABJICHHOCTH

B pe3yabTaTe 0cBOCHMS AMCHUIIJIMHBI 00yYaroLMiics q0/KeH




3.1

3HaTb:

3.11

'(byHI[aMeHTaHLHBIe XUMHUYECKHUE 3aKOHBI U TIOHATHSA, TCPMUHOJIOTHIO IPEAMETA,

3.1.2

-00LIYI0 XapaKTePUCTHKY DJIEMEHTOB U UX COSINHEHUH, BAXKHEHIIINE XMMUUECKHE TTPOLIECCHl HEOPTaHMIECKUX BEIIECTB, HX
COCTaB U IPUMEHEHHUE;

314

~TCOPETUICCKUE OCHOBBI HeOpFaHH‘IeCKOﬁ XHUMUH - YYCHHUC 00 3JICKTPOHHBIX aHAJIOTaX U 3aKOHOMEPHOCTAX Hepno;{nf{ecxoﬁ
CHUCTEMBI, CBA3b CTPOCHUA U XUMHUYCCKUX CBOWCTB IIPOCTBIX M CJIIOKHBIX BCIICCTB,

3.1.6

-METOJIUKH ITPOBE/ICHHS Ta00OPATOPHBIX UCCIIEIOBAHUH, MTpaBuiia 00paObOTKH U 0(OPMIICHHS PE3yJIbTaTOB
IKCTIEPUMEHTANBHOM paboThI;

3.1.7

-~OCHOBHBIC ITPUHIIUIIBI CHUHTE3a U UCCIICIOBAHUA CBOWCTB HCOPraHU4ICCKUX COCHHHCHHﬁ;

3.1.8

-OCHOBHBIC UCTOYHHUKH I/IH(i)OpMaHI/II/I JUIST pEHICHUS 3a/1a1 HpO(i)eCCI/IOHaJILHoﬁ C(i)epLI JACATCIIBHOCTH,

3.1.10

-TpaBUJia U HOPMbI TEXHUKH 0€30MacHOCTH TpH paboTe B XUMHYECKO# 1aboparopuu;

3.2

YMeTn:

321

-aHAJIM3UPOBATh CBOMCTBA JIEMEHTOB U UX COSIMHEHNH, OCHOBBIBASICh HA IOJIOKEHUH 3J1eMeHTOB B [lepuoanyeckoit
cucreme JI.11. Menneneena;

3.2.3

-peliaTh KaueCTBEHHbIE U pacueTHbIE 3a]aul IPUMEHUTENIBHO K MaTepHaiy porpaMMbl;

3.24

-paboTaTh ¢ XUMHYECKIMH PEAKTHBAMH, XUMUYECKHM 000pyIOBaHUEM;

3.25

-TI0JIH30BATHCS Y4eOHOI OCHOBHOH M JOMONHUTEIBLHOH JTUTEPATyPOil O TUCHUILIHHE;

3.2.6

-aHAJIM3UPOBATh CAMOCTOSITENIbHbIE Pa3/ieNbl yIeOHOM IPOrpaMmBl;

3.2.7

'CO6J'IIOZ[aTI> IpaBuJia OXpaHbl 3J0POBb 1 HOPMbI TEXHUKU 0Ee30IMaCHOCTH B J'Ia60paT0pHI>IX U TEXHOJIOTMYCCKHUX YCIIOBUAX]

3.2.8

-BBIOMpATh M UCIIOIB30BATh HA OCHOBE 0a30BBIX U CIIEIHAIBHBIX 3HAHUI HEOOXOANMBIE PEaKTHUBBI, 000PYIOBaHHE H
METOAMKH JJIsl IPOBE/ICHUSI HAYYHOTO HCCIICI0OBAHNUS;

3.2.9|-IpoBOANTH CTEXNOMETPUIECKHIE PACUETHI IIPH IPUTOTOBIEHHN MHOTOKOMIIOHEHTHBIX CHCTEM (PacTBOPOB, CIUIABOB H JIp.);
4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOIYJIST)
Kon HaunmenoBanue pasaenoB u TeM /Buag | Cemectp /| YUacoB | Komneren- | Jlutepatypa [Ipumeuanue
3aHATHS 3aHATHS/ Kvnc 11070
Pasnea 1. OcHOBHBIE IOHATHS M 3aKOHBI
XUMUHU

1.1 OCHOBHEBIE ITOHATHS XUMHH. ATOM, 1 2 OIIK-1.1 JI1.1 J11.2
MoJjIeKyaa. XUMHYECKUH dIIEMEHT. OIIK-1.3 |JI1.8J12.2 J12.9
[Ipocroe u cioxHOE BEMIECTBO. JI2.10
Xumuyeckas peakuus. XuMudyeckas JI2.11J13.2
(bopma nBIKEeHHS MaTepu. MecTo XUMUHU J3.9
B Psly APYTHX €CTECTBEHHBIX U 0122035
rYMaHUTapHBIX HayK /Jlex/

1.2 Texnuka Ge3omacHoOCTH Ipu paboTte B 1 3 OIIK-1.1 JI.1J11.2
XUMHUUYECKOH JTabopaTopun. 3HAKOMCTBO C OIIK-1.2 JI1.8712.3
XHUMHYECKOH MOCyI0H, criocodamu U OIIK-1.3 JI2.11J13.5
[IpUEeMaMH BBITIOJIHEHUS PaboT: OIIK-2.1 J3.9
(bunbTpOBaHKE, BHIMIAPUBAHUE, OIlK-6.1 2195355
HarpeBaHue, TUTpoBanue u T.4. /JIab/

13 ATOMHO-MOJIEKYIISIPHOE YYCHHE B 1 6 OIIK-1.1 JI1.1J11.2
COBPEMEHHOH XMMUH. OIIK-1.3 JI1.8J12.2
CTeXHOMEeTpUUECKUE 3aKOHBL. K-1.1  [J12.3J13.2 J13.9
CTexXuoMeTpHUIECKUe U 22095
HECTEXHOMETPUUECKHE COCANHCHUSL.

JanbToHUb! U OEPTOIHUABL.
CTporocTs 3aKOHOB
COXpaHeHU . XUMHYECKast SBOJIIOLHS
Marepur. BO3HIKHOBEHHE XUMHUYECKHX
aneMeHToB. OOpa3oBaHKe BEIECTB.
PasButne xummdeckux cucrem. /Cp/




Pa3nen 2. BBenenue B Teopuio
XHMHYeCKHX npoueccoB. OCHOBBI
XHMHYeCKOi TePMOAMHAMUKH U
TePMOXUMHH

2.1 OHepreTuka XMMUUECKHUX PEaKIUil. 2 OIIK-1.1 J1.1J11.2
TemsioBo# d3Q ekt peakinu. XuMUIecKas OIlK-1.3 | JI1.8J12.2J13.2
cucreMa (OTKpBITasl, 3aKpbITas, J3.9
M30JIMpPOBaHHAs). BHYTpeHHSAS SHEpTHsl. 213233
DHTaNBIN XUMAYECKON peakiiy. 3aKOH
I'ecca. DuTpomus BeuiecTBa Kak QPyHKIHS
TEPMOANHAMUYECKOM BEPOSTHOCTH.

W3meHenune SHTPOIUU MHUpa KaK KpUTepUit
CaMOIIPOU3BOJILHOCTH MPOLECCOB. DHEPIUsL
I'm66caXuMuueckoe paBHOBECHE.
KoHCTaHTa XUMHUYECKOTO PABHOBECHSI.
Mpunnun Jle-Ilarense. /Jex/

2.2 Omnpenenenue TEIIOTh 00pa30BaHUs 3 OIIK-1.1 J1.1J11.2
WHIMBUIYaJIbHOTO BEILIECTBA. OIIK-1.2 | JI1.8J12.3J13.2
TepmouHaMuuecKast akTUBHOCTb. OIIK-1.3 JI3.5 J13.9
TepMoMHAMIYECKOE PABHOBECHE - OIlK-2.1 219255
HEYCTOHYMBOE, METaCTaOUIIbHOE, OIIK-6.1
crabmibpHoe. KoHCTaHTa paBHOBECHS
XUMHUYECKON peaKiluu, ee CBA3b CO
CTaHJApTHO# CBOOOHOM SHEPTHEH peaKIHuu.

/J1ab/

2.3 N306apHO-N30TepMUYECKUI TOTEHIIMAI 10 OIIK-1.1 JI1.1J11.2
(cBoOomHas sHeprus ['n66ca). MsmMeHenue OIlK-1.3 | JI1.8J12.2J13.1
sHepruu ['M60ca cucTeMBbl Kak KpUTEpUil U IK-1.1 JI3.2 J13.9
JIBIKYIIAs CHJIa CAaMOTIPOM3BOJIBHBIX 213233
IPOLIECCOB B 3aKPBITHIX CUCTEMAaX. 3aKOH
JEUCTBYIOLIMX MacC B TOMOTEHHBIX U
TeTepOreHHBIX CUCTeMax. Y CIIOBUS
PaBHOBECHOTO COCYLIECTBOBaHUS (as3.

OO0patumble 1 HEOOPATUMBIC XUMHUYCCKHE
peakiuu. Y CTaHOBJICHHE XUMHYECKOTO
paBHOBecHs1. CMEIeHne XUMHIECKOTO
paBHoBecus. [Ipunuun Jle-lllaTense—
Bpayna. /Cp/

Paznen 3. OcHOBBI XMMHYECKOIH
KHHETHKH

3.1 CKOpoCTb XUMUYECKOI peakuuu. MeTosl ee 2 OIIK-1.1 JI1.1J11.2
HaOroieHus U u3MepeHusi. OCHOBHOM 3aKOH OIIK-1.3 | JI1.8J12.2J713.2
XMMU4eCKOH KuHeTuku. [lopsanok u JI3.9
MOJIEKYIISIPHOCTD PEaKINH. JHEPTHUS 213253
akTuBanuu. Kunetuueckoe 060cHOBaHME
npunuuna Jle-lllatense— bpayna. [Tyt
peakiun. Karanus. 'omorenHsiii u
reTepOreHHbIH KaTann3. ABTOKATaIN3.

/JTex/

3.2 OnpeneneHne KOHCTAaHThI CKOPOCTH PEaKIUU 3 OIlK-1.1 JI.1J11.2
Y DHEPTUU AKTUBALIUH XUMUYECKON pEeaKI1H. OIIK-1.2 | JI1.8J12.3J13.2
OCHOBHOM 3aKOH XUMHYECKOH KMHETHKH. OIIK-1.3 JI3.5 J13.9
Tlopsinok ¥ MOJEKYIIPHOCTh peakiuu. /J1ad/ OIIK-2.1 | 13223335

OIIK-6.1

3.3 CkopocTb XUMUUYECKOIl peakuuu. MeTosl ee 10 OIIK-1.1 J1.1J11.2
HaOJIOICHHS U U3MEPEHUSI. OIlK-1.3 | JI1.8J12.2 JI2.3
OCHOBHO# 3aKOH XUMHYECKON KMHETHKH. JI2.8J13.2 J13.9
ITopsimok 1 MONEKYISIPHOCTh PEAKIUH. 0202435

Wurnbuposanune peakiuu. Karamms.
PasroBecue cuctem. /Cp/

Pa3nen 4. MHOroKOMIOHEHTHBIE CHCTEMbI




4.1 PacTBOpBI (TBEpABIE, KUIKHUE, 2 OIIK-1.1 JI1.1J11.2
ra3oo0pa3Heie). BiusiHue ycinoBuii Ha OIlK-1.3 | JI1.8J12.2J13.2
B3aMMHYIO paCTBOPUMOCTH BeliecTB. Poib J3.9
conbBarau. OcOOEHHOCTH PaCTBOPOB 213293
BBICOKOMOJICKYJISIPHBIX BemecTB. THIIbI
B3aMMOJICHCTBHS BEIIECTB - 00pa30BaHKe
cMecel, pacTBOpoB, coeauHeHnd.  /JIex/

4.2 Teopust pacTBOPOB, MEXaHU3M PACTBOPEHHS 3 OIIK-1.1 J1.1J11.2
ra3oB, JXKUAKOCTEH TBepAbIX Tei. CrocoObl OIlK-1.2 | JI1.8J12.3J13.2
BBIpaXKEHHS KOHIeHTpauuil. KomiuraTusHsle OIIK-1.3 JI3.5J13.9
CBOWiCTBa pacTBOpoB. /JIab/ OIlK-2.1 2192035

OIIK-6.1

43 MHOrokOMNnoHeHTHbIE cucTeEMBI. KOMIIOHEHT. 10 OIlK-1.1 JI1.1J11.2
®aza. CriocoObl BBIPAXKEHHUS COCTABA OIlK-1.3 |JI1.8J12.2 JI2.3
MHOTOKOMIIOHEHTHBIX CUCTEM [K-1.1 JI2.8J13.2 JI3.9
(KOHIIEHTpAIMH KOMIIOHEHTOB). PU3HKO- 2152353
XUMHYECKUH aHaM3 KaK METOJI
UCCIIEIOBAHUSI MHOTOKOMITIOHEHTHBIX CHCTEM.

/Cp/
Pa3nes 5. PapHoBecHs1 B pacTBopax
3JIeKTPOJIHTOB

51 TIpouecc 3MeKTPOTUTUIECKOH JUCCOLUAMN 2 OIlK-1.1 JI.1J11.2
KaK B3aMMOJEHCTBHUE BEIECTB. OIIK-1.3 (JI1.8J12.2 J12.3
CamounoHu3anus. J12.8]713.2 J13.9
3aKoH JeMCTBYIOMINX MacC B pacTBOpax 21524
ANIEKTPOJIUTOB. TepMOJMHAMUYECKAs
aKTHBHOCTH HOHOB. TepMoauHamMuiecKkas 1
KOHIICHTPAIIMOHHAS! KOHCTAHTBI PABHOBECHS
(B TOM umcne mucconuanun). CHIbHBIE U
ciadble AneKkTponnThl. CTeneHb
JICCOLHAIIHH.

IIpoTonurnyeckue paBHOBECHSI.
Kucnotsl, ocHOBaHUS, aM(OIHUTHI 110
bpéncreny. Bona kak pacTBOpUTED.
/JTex/

52 Honnoe npousseneHue Boasl. pH. 2 OIIK-1.1 J1.1J11.2
T'upponm3 KaTHOHOB (KaK THCCOIHALINS OIIK-1.3 JI1.8J12.2
KHCJIOT - aKBAKOMILJIEKCOB) U aHHOHOB JI2.3J13.2 J13.4
(ocHoBanwmii o bpencreny). J13.9
Heobparumslit rugponus. IIpuMeneHue 0122055
ruapoiusa. bydepHsie pacTBoOpEI,
npupoHble Oy(hepHbIe CHCTEMBL.

/JTex/

5.3 Tunponus coneil. BydepHsie pacTBopHI, 3 OIlK-1.2 JI.1J11.2
omnpeneneHue pH OydepHbIX pacTBOPOB. OIlK-1.3 JI1.8J12.2
Pacuer Oydepnoit emxoctu. /J1ab/ OIIK-2.1 |JI2.3]J13.2J13.4

OIIK-6.1 JI3.5J13.9
213233

5.4 JuddepeHuupyronme 1 HUBEIUPYIOLINE 10 OIlK-1.1 JI1.1JI11.2
pacTBOPHUTENN. ABTONPOTOIHS. OIIK-1.3 JI1.8J12.2
TanpBaHMYECKHUE 3IEMEHTHI H AKKYMYJISTOPHL. MK-1.1  |JI2.3J13.2 J13.4
TonnuBHBIE 3JIEMEHTBHI. JI3.9
DNEeKTPOXUMHUYECKasT KOPPO3HSL. D234 35

OKHCITUTETFHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN
B MHUTOXOHJIPHUSIX KJIIETOK. DIEKTPOIIH3.
Hampsokerne pasznosxxeHust.
Ilepenanpsixenue.

Oco0eHHOCTH IIEKTPOIH3a
KOHIICHTPUPOBAHHBIX PACTBOPOB.

/Cp/

Paznen 6. Ctpoenune atoma




6.1 OnexTpoHHOE cTpoeHue atoma. [lonsatue 006 2 OIIK-1.1 J1.1J11.2
OTNMCAHUH KBAHTOBBIX CHCTEM C IOMOILBIO OIIK-1.3 J1.8J12.2
BOJIHOBOI yHKIMU. J12.3]13.2J13.4
DneKTpOHHAs TNIOTHOCTH BEPOSITHOCTH. JI3.9
PaguanbHas IOTHOCTH BEPOSTHOCTH. 2152
ATOMHBIE OpOHTaH. S-, p-, d-, f-AO.

/Jlex/

6.2 DHEepreTU4YecKue TuarpaMmMbl aTOMOB. 6 OIlK-1.1 JI.1J11.2
3anonnenue AO snexrpoHamu. IIpuHnun OIIK-1.2 J1.8J12.2
[Maynu. [paBuno Xynnaa. Pazmep aromMoB u OIlK-1.3 |JI2.3J13.2 JI3.5
1OHOB. OpOUTaIbHBIH, OIIK-2.1 J3.9
KPUCTAITIOXUMUYCCKUI U KOBaJICHTHBIN OIlK-6.1 23 95
panuycsl atoma.MloHM3alMOHHBIN
norteHuan. CpoacTBO K AIEKTPOHY.

DIIEKTPOOTPULIATEIBHOCTb.
[IporHo3upoBaHHe CBOMCTB aTOMOB B
3aBHCHMOCTH OT ITOJIOKCHUS B
MepuoAndeckoi cucreme iaementoB J.U.
Menneneesa /J1a6/

6.3 [epuomnueckwuii 3akon .M. Menneneena, 2 OIIK-1.1 JI1.1J11.2
ero usnueckoe odocHoBaHue. OCOOEHHOCTh OIIK-1.3 J1.8J12.2
CBOWCTB 3JIeMeHTOB (ociabieHue u J12.3J13.2 J13.4
HCUYE3HOBEHHE IIEPUOJUYHOCTH)B JI13.9
3aBUCUMOCTH OT TIOJIO’KEHHS B 310254
Iepruoanyeckoii cucTeMe XUMHYECKUX
anemenToB [[.1. MenneneeBa. CoBpemeHHOE
3HaueHue [lepuoauueckoro 3akona. /JIex/

6.4 [epuomnueckwuii 3akon .M. Menneneena, 12 OIIK-1.1 JI1.1J11.2
ero usuueckoe odocHoBaHue. OCOOEHHOCTh OIIK-1.3 J1.8J12.2
CBOWCTB 3J1eMeHTOB (ociabieHue u IK-1.1 |J12.3J13.2 JI3.4
HCUYE3HOBEHHE IIEPUOJUYHOCTH)B JI13.9
3aBUCUMOCTH OT TIOJIO’KEHHS B 9109233
Ieproanyeckoii cucTeMe XUMHYECKUX
anemenTtoB [[.1. MenneneeBa. CoBpemeHHOE
3HaueHue [lepuonuueckoro 3akona. /Cp/

Pazgen 7. Xumnveckasi cBsi3b

7.1 XuMmuueckast CBA3b. XapaKTePUCTUKU 2 OIlK-1.1 JI1.1JI1.2
XUMHYECKOH CBSI3U: SHEPTUs, AJIMHA, OIIK-1.3 J1.8J12.2
MOJIIPHOCTD, BAJICHTHBIN YTOJI. J12.3J13.2 J13.9
IMepexpoiBanue AO Kak ycioBue 923435

o0pa3oBaHus CBSI3U. THIIBI IEPEKPBIBAHUSL.
OO0pa3oBaHHE CBA3BIBAIOLINX,
AHTHCBSI3BIBAIOIINX M HECBSI3bIBAIOIINX
MOJIEKYJSIpHBIX opbutaneit (MO).
D¢ddexTuBHOCTH (TIOTHOCTH)
MEPEKPHIBAHMUS B 3aBUCUMOCTH OT
CHMMETPHH, OTHOCHTEIbHOH 3Heprun AO u
paccrosiHust Mexay sapamu.  /Jlex/




7.2 MeTo/1 BaJIGHTHBIX CBSI3CH IJIs1 OIMCAHMS 2 OIIK-1.1 JI1.1J11.2
XHUMHYECKOH CBA3U. MeTO MOJIEKYISIPHBIX OIlK-1.3 JI1.8712.2
opburanei B popme JIKAOMO. JI2.3J13.2J13.4
DHepreTuvecKe JuarpaMMbl IByXaTOMHBIX J13.9
TOMO- U FeTePOSAEPHBIX MOJIEKYI, 0154935
00pa30BaHHBIX 3JIEMEHTaMHU 1-T0 U 2-T0
MeproIoB. MarHUTHBIE CBOWCTBA MOJICKYI U
BemecTB. [1oIIpHOCTD CBA3H U
3¢ dekTHBHBIH 3aps Ha aToMe. MoJekyna
LiH xak mpumMep HOHHOTO COETHHEHHUS.

[TpUHIUITEI TOCTPOCHUS SHEPreTHYESCKUX
JMarpaMM OpOCTEHIINX MHOTOaTOMHBIX
mosekyn (CH4, NH3, H20).
[enokann3oBaHHbIe (MHOTOLIEHTPOBEIE) -
CBsI3M (Ha MpUMepe aHHOHOB
HEOPTaHUYECKUX OKCOKHUCIIOT). J{MIMONbHBII
MOMEHT MOJICKYIbL. [1oJsIpHbIe U
HETOJISIPHBIE MOJIEKYJIbI. /JIex/

7.3 MeTo MOJIEKYJISIPHBIX OpOUTAaNe KakK 6 OIlK-1.1 JI.1J11.2
JIMHEHHOH KOMOMHAIIMH aTOMHBIX OIlK-1.2 |JI1.8J12.2 JI2.3
opOuTaneil 1 METO BAJICHTHBIX CBSI3EH JIJIsSt OIIK-1.3 |J12.8713.2 JI3.4
ONHCAaHUS XUMHUYECKOW CBSI3U B OIlK-2.1 JI3.5J13.9
coenuHeHusax. Henocratku u OIIK-6.1 2233
MIPEUMYIIECTBA JAaHHBIX METOI0B /J1ab/

7.4 MertoJ MoJIeKyJISIpHBIX opbuTaieit B hopme 12 OIIK-1.1 JI1.1J11.2
JIKAOMO. DHepreTuveckue auarpaMmmbl OIlK-1.3 JI1.8712.2
JBYXaTOMHBIX TOMO- 1 I'€TepOsiIePHbIX MNK-1.1  |JI12.3J13.2 JI3.4
MOJICKYJ1, 00pa30BaHHBIX JIEMEHTaMH 1-T0 J13.9
U 2-ro nepuoaoB. MarHuTHbIe CBOWCTBA 019233
MOJIEKYJI 1 BelecTB. [10JIpHOCTD CBSI3H H
3¢ deKTUBHBIN 3aps Ha aToMe. Moliekyna
LiH xak nmpuMep HOHHOTO COETUHEHHS.

TTpUHIUIIBI TOCTPOCHHUS SHEPIeTHUSCKUX
JMarpaMM NpOCTEUIINX MHOTOATOMHBIX
mornekyn (CH4, NH3, H20).
Jenoxanu3oBaHHbIE (MHOTOIIGHTPOBBIE) -
CBsI3M (Ha IpUMeEpe aHHOHOB
HEOPraHMYECKUX OKCOKUCIIOT). JIUOIbHBIN
MOMEHT MOJICKYJIbI. [10JIsIpHbIE U
HenospHble MoJieKyJbl. /Cp/

Pa3nen 8. KomnuiekcHble coeAMHeHUst

8.1 KomiekcHsle coeqMHEeHH. 4 OIIK-1.1 [JI1.1J11.2J12.3
Koopaunanuonsas teopust Bepuepa. OIIK-1.3 |JI2.4J13.2 JI3.4
Knaccuduxkaiys 1 HOMEHKIaTypa J13.9
KOMIUIEKCHBIX coeauHeHui. CTpyKTypa u 9335
YCTOHYMBOCTD KOMIUIEKCHBIX COETUHEHHH.

[Ipupona xuMHUECKOMH CBSI3U B KOMILIECHBIX
coenuHeHusx. /JIex/

8.2 XVMHUYECKHE CBONCTBA KOMITJIEKCHBIX 6 OIlK-1.1 JIT.1J11.2
coenuHeHNH /J1ab/ OIIK-1.2 JI1.8J12.2

OIIK-1.3 |JI2.3J13.2 JI3.4
OIIK-2.1 JI3.5J13.9
OIlK-6.1 23935

8.3 JIBoitnable conn. XenaTsl 1 14 OIlK-1.1 JIT.1 JI1.2
BHYTPUKOMIIJICKCHBIE COEANHEHUS. OIIK-1.3 JI1.8J12.2
N3oMepust KOMIUIEKCHBIX COeTMHEHUH. IIK-1.1 J12.3J13.2 JI3.4
[Ipupona xuMuUeCKoi CBsI3U B KOMIUIECHBIX JI3.9
coenuHenusx. /Cp/ 0203024035

Pasznen 9. Beenenue B XUMHIO 3JIEMEHTOB




9.1 OCHOBHBIE IPUHIUIBI KJIACCH(UKAITUH OIIK-1.1 JI1.1J11.2
XMUMHYECKUX dJIEMEHTOB.S-, P-, d-, f- OIIK-1.3 |J11.8J12.2 J12.3
31eMeHTHL. [1o0okxeHne 3eMEHTOB - JI2.8J13.2 J13.4
METaJJIOB 1 HeMeTauioB B [leproandeckoii J13.9
CHCTEME, UX OCHOBHBIE XapPAKTEPUCTUKHU I10 2395
CBOMCTBaM M XUMHYECKUM CBs3sM.  /JIex/

9.2 OKHCINTENBHO-BOCCTAHOBHUTEIILHEIE OIIK-1.1 J1.1J11.2
MpOIIecCHl B Heopranuueckon xumun  /J1ab/ OIIK-1.2 |JI1.8J12.2 J12.3

OIIK-1.3 |JI2.8J13.2 J13.3

OIIK-2.1 J3.4J13.5

OIIK-6.1 J3.9
9395

9.3 PacnpocTpaHeHHOCTB 3JIEMEHTOB B IIPHPO/IE. OIIK-1.3 JI.1J11.2
Mertonb! nccneoBaHUS HEOPTAHUYECKUX OIIK-6.1 JI1.8J12.2
coenuHeHnd. /Cp/ MK-1.1  |J12.3J13.2J13.4

J3.9
D233 34 35
Paznen 10. Xumus Bogopoaa

10.1  [Hcropuueckue ceeaenus. Haxoxxnenue B OIIK-1.1 J1.1J11.2
MPUPOJIE, TIOJIOKEHHUE B TIEPHOANICCKOM OIlK-1.3 |JI1.6J12.2 JI2.3
cucreMe. OCOEHHOCTU CTPOEHHS aToMa J12.4 J12.8J13.2
BOJOPO/Ia, U30TOIbL. XUMHYECKUE CBOICTBA J13.4 J13.9
Bojopona. /Jlex/ 219255

10.2 CriocoOb1 oy4eHus Bogopoaa. dusnueckue OIlK-1.1 JI.1J11.2
CBOWCTBA BOJIOpO/Ia. AJIIOTPOTHS BOAOPO/IA: OIlK-1.2 |JI1.6J12.2 JI2.3
OpTO- ¥ apaBOJIOPOAbl. ATOMapHbIH OIIK-1.3 |JI2.4 JI2.8J13.5
BOJIOPOJI. XUMHUYECKHE CBOHCTBA BOJIOPO/IA. OIIK-2.1 JI3.9
/J1ab/ OIIK-6.1 | 212233055

10.3 |Boma. Bona B nmpupose. M3oTonHbIi cocTaB OIlK-1.1 JI.1J11.2
BOJIbI. PU3HYECKHE CBOMCTBA BOJIBI. OIIK-1.3 |JI1.6J12.2 J12.3
AHoManuu GpU3MYECKUX CBOMCTB BOJIBI. [K-1.1  [JI2.4 JI2.8J13.2
Crpoenne Moiekyl1 Boabl. ITonspHOCTS JI3.4 J13.9
MOJIEKYITBI BOJBI. ACCOITH aIysi MOJIEKYJT 2192053
BOJbI. XMMHUUYECKHE CBOMCTBA BOMBI. Tskenas
Boma. /Cp/

Pa3nen 11. Dnementsl 17 rpynnst
Ilepnoanyeckoii cucremsr J.H.
MenpneneeBa

111  [OO6wmast xapakTepuCTHKa aTOMOB 3JIEMEHTOB. OIIK-1.1 JI1.1J11.2
XapakTepHble CTENICHH OKHCIICHUSI. OIlK-1.3 |JI1.7J12.2 JI2.3
CtpoeHHe 1ByXaTOMHBIX MOJIEKYJL. JI2.4 J12.8J13.2
M3menenne XUMUYIeCKO aKTUBHOCTH B PSITY J13.4J13.9
JIByXaTOMHBIX MOJIEKYJI TaJloreHoB. BiusHue 9335
MEXMOJIEKYJISIPHOTO B3aMOJICHCTBHUS HA
arperaTHoe COCTOSIHUE TanoreHoB.  /JIex/

11.2 Coenunenus xiuopa(-1). Ximoposogopon u OIIK-1.1 J1.1J11.2
XJIOPOBOAOPOHAS (COJISTHAS) KUCIIOTA. OIIK-1.2 |JI1.7J12.2 J12.3
IlonydyeHne B NpOMBIIIIEHHOCTH U B OIIK-1.3 |JI2.4 JI2.8J13.2
nabopaTtopun. PU3NKO-XUMUUECKHE OIIK-2.1 J3.9
cpoiictBa. Coenunenus xyopa(l). Hurpun u OIIK-6.1 23095

OKCHJ. XJIOPHOBaTHCTasi KUCIIOTA.
TTomy4yenue u GU3NKO-XMMUYECKUE CBOMCTBA.
Kasenesas Bona. OxuciurenpHble CBOICTBA
coequnenuit xaopa(l). XaopHas usBecTs.
Tlonydenue u xuMHU4ecKHe CBOICTBA.
Coenunenus xnopa(lll). Xnopucras kucnora.
Xnoputsl. Coennnenus xnopa(V).  /J1ab/




11.3

XiopHoBartas KMCI0Ta. XJIOPaThI.
Bepronerosa comns. [lomyduenne u
xuMudeckue coiicta. Oxcua xnopa(VI) u
ero npumenenne. Coequnenns xmopa (VII).
Oxkcuna xnopa(VII). XiopHas kucnora.
[Tepxnopartsl. [Toxyaenne.
DU3nKo-XUMHUYECKHE CBOMcTBA. MI3MeHeHne
KHCJIOTHBIX M OKMCIIMTEJIBHBIX CBOMCTB B
PAAY KHCIOPOACOIEPKAIMX KHCIIOT XJI0pa
1 OKUCIIUTENIBHBIX CBOMCTB B psigy ClO- -
ClO2- CIO3- - ClO4-. IIpumMeHeHre XJ10pa U
ero coequHeHuit. bpowm, nox, acrar.
Pacnpocrpanennocts B npupoje. [Ipocteie
BemtecTBa. [loigydyeHue B Ipo-MbIIIUIEHHOCTH
u B naboparopuu. OU3HKO-XUMHUECKHE
cBoiicTBa. CoemuHeHus Opoma, Ho/Ia, acTara
(-1). F'aOreHOBOIOPO/IBI U KX BOJHBIE
pactBOpbl. CIOCOOBI MOTydeHHUs
rajJoreHoBO0-po10B. PUZHNKO- XUMUUECKUE
CBOMCTBa. 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB B psijly rajore- HOBOJIOPOJIOB U UX
BOIHBIX pacTBopoB. Coenunenus opoma (1),
nona (). Coemunenns 6poma (V), noma (V).
Coenunenus 6poma(VIl), noma(VII).
[IpuMeHeHne MPOCTHIX BEIIECTB U
COEAMHEHHH 3JIEMEHTOB MOATPYIIEI OpoMa.
buonormueckas pons p-anementoB VII
rpymnsl.  /Cp/

OIIK-1.1
OIIK-1.3
IK-1.1

J1.1J11.2
J1.4 J11.7J12.2
J12.3J12.4
JI2.5 J12.8J13.2
J13.4J13.9
02335405

Paznen 12. Dnementsl 16 rpynnsl
Hepuonnueckoii cucremsr 1. H.
MengeneeBa

12.1

OO0mas xapakTeprCTHKa aTOMOB 2JIEMEHTOB
16 rpynnsl [lepuonuueckoit cucremst J.11.
MeHpeneeBau 1 IPOCTHIX BEILECTB.
XapakxTepHble CTeleHU okucaenus. /Jlex/

OIIK-1.1
OIIK-1.3

JI1.1J11.2
JI1.4 J11.7J12.2
J12.3712.4
JI2.5 J12.8J13.2
J13.4J13.9
2395

12.2

Kucnopon. CtpoeHre MOJeKyJIbl KUCIOPOIa
¢ no3unuii MmeronoB BC u MO. ITopsnoxk,
JUTIHA W SHEepTHUs CBs3U Mojekynsl O2 n
nonoB O2+ , 02-, 022-. Tlony4yeHnue
KHCIIOPO/ia B TAOOPaTOPHH U
MIPOMBINIIICHHOCTH. Duszuko-XxuMHUYECKHE
cBoiicTBa kuciopoaa. Cepa. XapakTepHble
CTCIICHU OKHCJICHUA. HaXO)KZLCHI/IC B
npupoje (caMopogHas cepa, Cynb(harsl,
XaJIbKOTeHU B! MeTaiuioB). [Ipocroe
BEIIECTBO. AJUIOTPOITHBIE MOAU(DUKAILIMN
cepsl. [lomyuenne cepol. @u3nKo-
xuMuueckue cpoiicrsa. CoelMHEHHUs Cephbl
(-2). CepoBomopos. CTpoeHre MOJIEKYIIBL.
ITonyyenue. ®U3UKO-XUMUYECKHE
cBoiictBa. /J1a6/

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

J1.1J11.2
JI1.4 J11.7J12.2
J12.3712.4
JI2.5 J12.8J13.2
JI3.5J13.9
2395




12.3 CerneH, Temtyp, nononuid. Haxoxxnenue B OIIK-1.1 JI1.1J11.2
npupoze. [IpocTeie BemecTsa. OIlK-1.3 [JI1.4 J11.7J12.2
Annorponssle Monudukanuu. Ilonyuenue. J12.3712.4
DU3UKO-XUMHUYECKHE CBOUCTBA. JI2.5 J12.8J13.2
Coenunenus cenena (-2), Tesutypa (-2), JI3.4J13.9
nononwust (-2). Ilonyuenue u 21925435
(u3HKO-XMMHYECKUE CBONCTBA. VI3MeHeHHE
KHCIJIOTHO-OCHOBHBIX H BOCCTAaHOBHTEIIBHBIX
CBOMCTB XaJIbKOT€HOBOJOPOJHBIX KUACIOT.

Coenunenust Se(1V), Te(1V), Po(1V).
Oxcuppl. Cenenucras kuciora. [lonydeHue
1 pusuKo-xuMuueckue cBoricTa. /Jlex/

12.4 CpaBHEHUE KUCIOTHBIX U OKHCIUTEIbHO- OIIK-1.3 J1.1J11.2
BOCCTAaHOBUTEJIBHBIX CBOHCTB CEPHUCTOM U OIlK-6.1 (JI1.4 J11.7J12.2
cesnerucroit kuc- not. Coenunenuns Se (V1), OIIK-6.2 J12.3712.4
Te(V1), Po(VI). Oxeunst Se(VI), Te (VI). MK-1.1  [J12.5 J12.8J13.2
CeneHoBast KUCIOTA U TEIUTYPOBask KUCIOTHL. J13.4J13.9
CpaBHEHHE CBOWCTB CEpHOM, CEIICHOBOH 1 02335435
TEJTYPOBON KHCIIOT U UX COJIEH.

IIpumeHeHue cenena, TeJUTypa M MOJOHUS U
ux coenuHeHui. buonornueckas poib
coenuHeHui cenena. /Cp/

Pa3znen 13. DnemeHThI 15 rpynnsi
Ilepuonnueckoii cucremnr . 1.
MengeneeBa

13.1 OO11ast XapaKTepUCTHKA AaTOMOB 3JIEMCHTOB OIlK-1.1 JI.1J11.2
15 rpynnsl ITepuonuueckoii cuctemst JI.11. OIIK-1.3 |JI1.4 JI1.7J12.2
MenpeneeBa 1 MPOCTHIX BEMIECTB. J12.4J12.5
XapakTepHble cTelleHn okucnenus. /JIex/ J12.8]713.2J13.4

JI3.9
3335

13.2  |Asor - npoctoe BemecTBo. [lonyuenue azora OIIK-1.2 JI1.1J11.2
B IIPOMBIIIUICHHOCTH U B JIA0OPaTOPHH. OIlK-1.3 [JI11.7J12.3 J12.4
OU3MKO-XUMHYECKHE CBOWCTBA a30Ta. OIlK-2.1 [JI2.5 J12.8713.5
dochop. AoTponHbie MOAUDUKAIHH. OIlK-2.2 JI3.9
OU3UKO-XUMHYECKHE CBOWCTBA. OIIK-6.1 33 35
Coenunenust hocoopa (-3). Bogopoaabie
coenunenus ¢pocdopa. [Tomyyenue.

Oduznko-xuMuIecKue cpoiictea. /J1ad/

13.3 CrtpoeHue MoeKysl a3ota (MeToasl MO u OIlK-1.1 JI.1J11.2
BC). PactipoctpaneHHOCTH B TIpHpO/IE. OIlK-1.3 [JI1.4 J11.7J12.3
IIpoctoe Bemectso. [lonyuenue azora B J12.4 J12.5
MPOMBIIIJICHHOCTH U B JabOopaTopuu. JI2.8J13.2 J13.4
DU3NKO-XUMHYECKHE CBOMCTBA a30Ta. JI3.9
TIpumenenune cBoboaHOTO a3ota. docdop. 213255

Pacnpoctpanennocts B npupoe. [Ipocroe
BEIIECTBO. AJUIOTPOIHbIE MOTU(PHUKALINY.
TTonmyyenue pocdopa B IPOMBIILUICHHOCTH.
DU3NKO-XUMHUYECKHE CBOICTBA.
Coenunenus pocdopa (-3). Bonopoansie
coequnenus ¢ocdopa. [lomyyenue.
DU3NKO-XUMHUUECKHE CBOICTBA.
Coenunenus gocdopa. MpIbsK, cypbMa,
BUCMYT. PacnpocTpaHeHHOCTh B IIPUPOJIE.
IIpocteie BemecTBa. [lonyueHue.
CoelMHeHUS MBIIIbSIKA, CYypbMbI H
Bucmyta(-3). I'mapunel. [Tonyuenue.
Ousnko-xumMuyeckne cBorucTa. /Jlex/




13.4  |llonmyuenue. OU3NKO-XUMHIECKHE CBOMCTBA. 6 OIIK-6.1 J1.1J11.2
MBIIIBSIKOBUCTAS] KUCIIOTA W APCCHUTHI. OIlK-6.2 |JI1.7J12.2 JI2.3
Coenu-aenust Mplbsika (V), cypsmsi (V), [K-1.1  |J12.4 JI2.5J13.2
BucMyTa(V). Okcuibl. MBIIIBSIKOBAsE KUCIOTA J13.4 J13.9
u apceHaTsl. CpaBHEHUE KUCIOTHO-OCHOBHBIX 023334035
1 OKUCIIUTENbHO-BOCCTAHOBUTEIBHBIX
CBOJCTB OJHOTUITHBIX COCTHHECHHUH MBIIIBSKA,

CYpbMBI B BUCMYTa. OKHCIIUTENbHBIE
cBoiicTBa coenunenuii Bucmyra(V).
[TpumeHeHNe MBIIIBSIKA, CYPbMBI, BUCMYTa U
ux coenrHeHul. Tokcuueckoe nelcTBIE
coefnHeHn Mplmbska. /Cp/

Paznen 14. Dnements! 14 rpynnsi
Iepuomnueckoii cucremsr 1. H.
MengeneeBa

141  |[O6mas xapakTepuCTHKa aTOMOB 3JIEMEHTOB 4 OIIK-1.1 J1.1J11.2
14-oii rpynmnbl. XapakTepHbIC CTETICHH OIlK-1.3 |JI1.7J12.2 JI2.3
OKHCJIEHHS. YTIIepoJl. AJUIOTPOIHbIE J12.4 J12.5J13.2
MoauduKanuu. PacnpocTpaHeHHOCTh B J13.4J13.9
npupoge. IIpocteie Bemectsa. [lonyuenue u 2395
¢dusuko - xuMudIeckue cpoiicraa /Jlex/

14.2 | Xumuueckue cBoiicTBa yrieposaa. KapOumsl. 12 OIlK-1.2 JI.1J11.2
IMonyuenue u Gpu3uKo- XMMUUECKUE OIIK-1.3 |JI1.7J12.2 J12.3
cBoiictBa. Coemunenus yriaepoaa. KpeMHuii. OIlK-2.1 |J12.4 JI2.8J13.2
Haxoxnenue B npupoze. [lonyuenue u OIIK-2.2 JI3.5 J13.9
(U3UKO- XUMHUYECKHE CBONCTBA KPEMHHUSI. OIIK-6.1 2355

I'epmanuii, 010BO, CBUHEL.
Pacmipoctpanennocts B ipupoe. [Ipocteie
Beectsa. Ilosydenue u GU3HKo
-XHUMHUUYeCKHe cBoiicTa.  /JIab/




14.3

Yrnexucinslii ra3. CTpoeHre MOJIEKYIIbI.
[Mony4eHue u GU3NKO-XUMHUECKUE CBOWCTBA.
Kap6onarsl, ux cBoiicra. Cepoyriiepoa.
®ocren. TruokapOooHatsl. [{nanamMusL.
uanats! u THOIMaHATHL. Kapbamu.
Coenunenus yraepona (I1). Oxcun yrinepona
(IN. Crpoenue mosnexyist (MeToast MO u
BC). lonyuenne u pU3MKO -XMMUYIECKUE
cBoiictBa. [luanun Bonopoaa,
[IMaHOBOJOPOIHAS KHCIIOTa (CHHUIIbHAS
kucnota). [Tonydyenue u GU3NKO-XUMUUECKUE
cpoiictBa. l{uan. [Ipumenenne nmpocTsIx
BEIIECTB U COEJIMHEHUH yriepoa.
Cunuiuabt. Kap6un kpemuust. [anoreHup1
kpemHus. ['ekcadTopokpeMHUEeBast KHCIIOTa,
ee coiu. Cunansl. CTpoeHue, moTydeHne u
cBoiicTBa. CpaBHEHHE CBOWCTB CHJIAHOB U
IpeeNbHBIX YIIIeBoA0po10B. KucnoponHsle
coenuaenus kpemuuns. Oxcun kpemuwus (1V).
Kpemuuessie kucnotsl. CBoiicTBa
KPEMHHEBBIX KUCIOT. CHIIHKareb,
noiy4enue u npumeneHue. Cunukarsl. Oxcus
kpemuus (1), momydeHue u CBONCTBA.
IIpuMeHeHne KpeMHHS ¥ €r0 COeIMHEHUH.
T'uapuas! repMaHys, 0JI0Ba, CBUHLA U HX
cBoiicTBa. AM(poTepHbIEe CBOIiCTBA 0JI0Ba U
ceunna. Coeaunenus repmanus (1), omosa
(1) u cBunna (I11). OxcUABI U THAPOKCHIIBI
repMaHHs, 0JIOBA M CBHHIIA B CTEIICHU
OKHCJICHUS (+2), N3MEHEHHE KUCIIOTHO-
OCHOBHBIX H OKHUCIUTEJIHHO-
BOCCTaHOBUTEJBHBIX CBOMCTB. CoeiMHEHHS
repmanus (1V), omosa (IV) u cunra (1V).
CpaBHHUTENBbHAS XaPaKTEPUCTUKA
KHCJIOTHO-OCHOBHBIX H
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB
coenuuenwii repmanust (1V), onosa (1V) u
ceunna (1V). Jlnokcuapl repmaHus, 0J10Ba U
CBHHIA. ['epMaHaThl, CTAHHATHI U TUTFOMOATBL.
CypHuK: cTpoeHHe, B3aUMOICHCTBHE C
kuciotamu. /JIex/

OIIK-1.1
OIIK-1.3

J1.1J11.2
J11.4 J11.7J12.2
J2.3J12.4
J12.8]13.2J13.4
J3.9
019295

144

YCrepeoxumus 1 CBOWCTBA
THIPOKCKOKOMIUIEKCOB F'€pMaHus, 0JI0OBA U
cBUHIA. TeTparano-reHu bl FepMaHus, 0JIOBa,
CBHUHIIA, UX YCTOMYMBOCTb. I anoreHuiHbIC
KOMIUIEKCBI: CTPOEHHE, YCTOHUMBOCTb.
Cynbduasl TepMaHus, 0JI0Ba U CBUHIIA!
MOJTy4YeHHUe U CBOIcTBa. THOCTAaHHATHI U
THorepMaHaThl. [IpuHIUI paboThI
CBUHIIOBOTO aKKyMyJsiTopa. [I[ppumeHeHne
repMaHus, 0JI0Ba, CBUHLA M UX COEJANHEHHUH.
Buonormueckas ponb anemeHToB 14-if
rpynnsl.  /Cp/

OIIK-1.3

OIIK-6.1

OIIK-6.2
IK-1.1

JI1.1J11.2
J11.4 J11.7J12.2
J12.3J12.4
J12.5 J12.8]13.2
J13.4J13.9
09203935435

Pazgen 15. Daements! 13 rpynnsi
IHepnoanyeckoii cucrems: J.U.
MengeneeBa




151 [Omas XxapakTepucTUKa aTOMOB 3JIEMEHTOB. 4 OIIK-1.1 J1.1J11.2
bop. Haxoxnenue B mpupoe. OIlK-1.3 [JI1.4 J11.7J12.2
Moauduxanuu 6opa. Ilonydenue 6opa. J2.3712.4
duznko-xuMuIeckne cBoiicTsa. bunapusie JI2.5 J12.8J13.2
coeluHeHUs 00pa UX CBOWCTBA, IOIyUCHUE JI3.4 J13.9
U cTpyKTypbl. OKCua, KapOu, HUTPUI, 23 35
rajgoreHuzis! 6opa, GOpHBIE CTEKIA.

TerpadropobopHas KUCIOTa, €€ COJH.
I'unpunet 6opa. Ho-menkiarypa. ubopas.
Crpoenune monekyisl. [lomydenue u
cBO¥icTBa qUOOpaHa. BopaHsl, 0cOOeHHOCTH
CTPOEHHUS UX U CTPYKTYPHI (KJI030-, HUIO0-,
raHo-). Bopruapusl, nonyuyenue,
MIPUMEHEHNE U CBOMCTBA. bopHbIe KHCIOTHI,
ux comu. [IpumeHeHue 6opa U ero
coenuHeHHH. /JIex/

15.2 [Monyuenue 6opa. PU3NKO-XUMHYECKHE 9 OIlK-1.1 JI1.1J11.4
cBO¥CTBa. buHapHbBIe coeqMHEHUs Oopa uX OIlK-1.2 |JI1.7J12.2 JI2.3
CBOICTBa, MIOJIy4eHHE U CTPYKTYphl. OKCcH, OIIK-1.3 J2.4J12.5
KapOu/1, HUTPUJI, TAJIOTeHU bl 00pa, OOpHBIC OIlK-2.1 |J12.8J13.2 JI3.5
crexia. TerpadTopoOOpHas KUCIOTa, €€ OIIK-6.1 J3.9
comu. I'mapunsl 6opa. JubdopaH. 2355
ITonyuenue u cBoiicTBa nubopana. /JIad/

15.3  |OOmas xapakTepucTHKa aTOMOB 6 OIlK-1.1 JI.1J11.2
aneMeHTOB. bop. Haxoxnenue B mpupoe. OIlK-1.3 |J11.4 J11.7J12.2
Moauduxanuu 6opa. Ilonydenue 6opa. IK-1.1 J2.3712.4
duznko-xuMuIeckne cBoiicTea. bunapasie JI2.5 J12.8J13.2
coeMHEeHMs OOpa UX CBOMCTBA, MOJIy4YCHHE JI3.4J13.9
U cTpyKTypbl. OKCHI, KapOuI, HUTPHUI, D233 54 35
rajgoreHusipl 6opa, GopHbIE CTEKIIA.

TerpadropobopHas KUCIOTa, €€ COJH.
T'unpunst 60pa. Ho-menknatypa. ludopas.
Crpoenne mMosnekyisl. [lonyaenne n
cBoiicTBa qubopana. bopansl, ocoGeHHOCTH
CTPOEHHUS UX U CTPYKTYPHI (KJI030-, HUIO-,
ra¢Ho-). bopruznpuasl, nonydenue,
NpUMEHEeHHe 1 CBOicTBa. BopHBIe KUCTIOTHI,
ux conu. IIpumenenue 6opa u ero
coenunenui. /Cp/
154  |/Koutp.pab./ 0 OIIK-1.1 J1.1J11.2 KonrponbHas paboTa
OIIK-1.3 |JI1.4J12.2 J12.3
OIIK-6.1 J2.4J12.5
J12.8]13.2 J13.4
J3.9
21323354
25
155 [/Ox3amen/ 36 OIIK-1.1 J1.1J11.2
OIIK-1.2 |J11.4J12.2 J12.3
OIIK-1.3 J2.4J12.5
J12.8]13.2 J13.4
J3.9
31 52 33 B4
25

Paznen 16. Xumusi s-371eMEHTOB




16.1 Onements! 1 rpynmnsl Ilepuonuueckoit 4 OIIK-1.1 J1.1J11.2
cuctemsl JI.. Menneneesa /JIex/ OIIK-1.2 |JI1.5 JI1.6J12.1
OIIK-1.3 |J12.4 J12.8]713.9
MK-1.1 33 35
16.2 OnemenTsl 2 rpynsl [Tepuoainueckoit 4 OIlK-1.1 JI.1J11.2
cucreMmsl /.. Menneneena /Jlex/ OIIK-1.2 |JI1.5 J11.6J12.1
OIIK-1.3 |J12.4 J12.8J13.9
32395
16.3 «XUMHYECKHe CBOMCTBA IENOYHBIX U 6 OIIK-1.2 J1.1J11.2
IeJI0YHO3eMEJIbHBIX MeTaIoB /J1a6/ OIIK-1.3 |JI1.5 JI1.6J12.1
OIIK-2.1 |J12.8J13.1 JI3.6
OIIK-6.1 JI3.7 J13.9
MK-1.1 33 35
16.4 «CuHre3 u cBoiicTBa KapOonara mutus 6 OIlK-1.2 JI.1J11.2
Li2CO3» /J1a6/ OIIK-1.3 [JI1.5J11.6J12.1
OIIK-2.1 |J12.8J13.1 JI3.6
OIIK-6.1 JI3.7 J13.9
IK-1.1 3395
Pa3nen 17. Xumus p-3j1eMeHTOB
17.1 «X¥UMHUYECKHE CBOWCTBA a30Ta U €T0 6 OIlK-1.2 JI1.1J11.2
coeauHeHui» /J1ab/ OIIK-1.3 |JI1.4 J11.5J12.1
OIlK-2.1 [JI2.8J13.5 JI3.8
OIIK-6.1 JI3.9
IK-1.1 3395
17.2 «Xumuueckue croiicta pocdopa u ero 6 OIlK-1.2 JI.1J11.2
coenuHeHMi» /J1ab/ OIIK-1.3 JI1.4 J11.5
OIIK-2.1 J1.7J712.1
OIlK-6.1 [JI2.8J13.8 JI3.9
MK-1.1 33 35
17.3 «CypbMa 1 BUCMYT, UX 6 OIIK-1.2 JI1.1J11.2
COCMHEHVIS,« Y TIIEPO/I, COeTNHEHUS OIIK-1.3 JI1.4 JI1.5
yriepona», «Kpemuunii» /J1a6/ OIlK-2.1 JI1.7J12.1
OIIK-6.1 |J12.8J13.1 JI3.7
IK-1.1 JI13.9
3395
17.4 OneMeHTbI-MeTa/uIbl 13 rpynmnbl 4 OIIK-1.1 JI1.1J11.2
ITepuomnaeckoii cucremsr .M. Menneneesa OIIK-1.2 JI1.4 JI1.5
/JTex/ OIlK-1.3 [JI1.7J12.1 JI2.4
J12.8J13.9
3395
17.5 «CuHTe3 U CBOIiCTBA  alleTHIALETOHATA 12 OIIK-1.2 J1.1J11.2
amomunust, Al(acac)3» OIIK-1.3 J1.4J11.5
«XHUMUYECKHE CBOMCTBA 311€MEHTOB 13 OIK-2.1 J1.7]12.1
rpynmnsl» /J1ad/ OIIK-6.1 |JI2.8J13.1 JI3.6
IK-1.1 JI3.7 J13.9
3335
17.6 DneMeHTHI-MeTauTbl 14 rpymmsl 4 OIlK-1.1 JI1.1JI11.2
Ilepuoguueckoii cucremsl JI.1. MenaeneeBa OIIK-1.2 JI1.4 J11.5
/JTex/ OIK-1.3 [JI1.7J12.1 JI2.4
J12.8J13.9

323 55




17.7 «ITony4yenue u CBOMCTBA COETUHEHUN 6 OIIK-1.2 |JI1.1 J11.2J11.4
oJ10Ba, cBHHIAY /J1ab/ OIIK-1.3 |JI1.5J11.7J12.1
OIIK-2.1 |JI2.8J13.1 JI3.6
OIIK-6.1 JI3.7 J13.9
IK-1.1 2395
Paznen 18. Xumus d-3ementon
18.1 o6mras xapakrepuctuka d snemenTos /JIex/ 4 OIlK-1.1 [JI1.1 J11.2 JI1.5
OIIK-1.2 JI1.6J12.4
OIIK-1.3 J12.8J13.9
23935
18.2 KoopanHanmoHHbIE COETUHEHUS: TEOPUS 4 OIIK-1.1 |JI1.1JI1.2 JI1.5
KpHCTAIUTHYECKOTo 1oist /JIex/ OIlK-1.2 JI1.6J12.4
OIIK-1.3 J12.8J13.9
23935
18.3 Koopaunanmonnsie coenunenus (2) /J1a6/ 6 OIK-1.1 [JI1.1 J11.2 JI1.5
OIIK-1.2 JI1.6J12.4
OIIK-1.3 J12.8J13.9
OIIK-2.1 2335
OIIK-6.1
MK-1.1
18.4 KoopauHalimoHHbIE COCTUHEHUS: TCOPHUS 20 OIlK-1.1 [JI1.1 J11.2 JI1.5
nosns urangios /Cp/ OIIK-1.2 JI1.6J12.4
OIIK-1.3 JI12.8J13.9
D133 35
18.5 OnemenTsl 4 rpynmsl [Tepuoamueckoit 4 OIlK-1.1 [JI1.1 J11.2 JI1.5
cucremsl J.V1. Menneneena /Jlex/ OIlK-1.2 [J11.6J12.4 J12.6
OIIK-1.3 JI12.8J13.9
2395
18.6 OnemenTs! 5 rpynnsl [lepuonuueckoi 4 OIIK-1.1 |JI1.1J11.2 JI1.3
cucremsl JI.. Menneneesa /JIex/ OIIK-1.2 |JI1.5J11.6J12.1
OIIK-1.3 |JI2.4 JI2.8J13.9
2335
18.7 «Coenunenus BaHagusy /J1ad/ 6 OIIK-1.1 |JI1.1JI1.2 JI1.5
OIIK-1.2 | JI1.6J12.8J13.1
OIIK-1.3 |JI3.6 JI3.7 JI3.9
OIIK-2.1 2335
OIIK-6.1
MK-1.1
18.8 DOnemenTs! 6 Tpymbl [lepuogudeckoit 4 OIIK-1.1 (JI1.1 JI1.2 JI1.5
cucremsl J.11. Menneneena /Jlex/ OIlK-1.2 JI1.6J12.4
OIIK-1.3 JI12.8J13.9
2395
18.9 «CuHTEe3 1 CBOUCTBA JToJIeKaruapaTa 6 OIIK-1.1 |JI1.1 J11.2 JI1.5
cynbtara xpoma(ll1)—kamws OIlK-1.2 | JI1.6J12.8713.1
(xpoMokaiueBbie KBacubl) /J1ab/ OIIK-1.3 |JI3.6 JI3.7 JI3.9
OIIK-2.1 2395
OIIK-6.1
IK-1.1
18.10 [Dnements! 7 rpynms [lepnoauyeckoit 4 OIIK-1.1 |JI1.1JI1.2 JI1.5
cucremsl JI.. Menneneesa /JIex/ OIIK-1.2 JI1.6J12.4
OIIK-1.3 JI12.8J13.9

9395




18.11 |coenmuHeHMs MapraHia B BBICIIUX CTEMEHIX 14 OIIK-1.1 |JI1.1 JI1.2 JI1.5
okucnenus /Cp/ OIlK-1.2 JI1.6J12.4
OIIK-1.3 JI12.8J13.9
IK-1.1 2355
18.12 |«Coeaunenus mapraumay /J1a6/ 6 OIIK-1.1 |JI1.1JI1.2 JI1.5
OIlK-1.2 | JI1.6J12.8J13.1
OIIK-1.3 |JI3.6 JI3.7 JI3.9
OIlK-2.1 2355
OIIK-6.1
IK-1.1
18.13 [Onementsi 8 rpymnmsl [leproanyeckoit 4 OIK-1.1 |JI1.1 J11.2 JI1.5
cucreMmsl /.. Menneneena /Jlex/ OIIK-1.2 JI1.6J12.4
OIlK-1.3 J12.8J13.9
2355
18.14 [«Cuntes u coiictBa  xene3za(ll) (comp 6 OIK-1.1 |JI1.1 J11.2 JI1.5
Mopa) (NH4)2Fe(S04)2-6H20» OIIK-1.2 | JI1.6J12.8J13.1
/J1a6/ OIlK-1.3 |JI3.6 JI3.7 JI3.9
OIIK-2.1 2395
OIlK-6.1
IK-1.1
18.15 |Onements! 9 rpynmnsl Ilepuoaudeckoit 4 OIIK-1.1 |JI1.1J11.2 JI1.5
cuctemsl JI.. Menneneesa /JIex/ OIIK-1.2 JI1.6J12.4
OIIK-1.3 JI2.8J13.9
2355
18.16  |Onements! 10 rpymnmsl [Teproauueckoil 4 OIIK-1.1 |JI1.1J11.2 JI1.5
cuctemsl JI.. Menneneesa /JIex/ OIIK-1.2 JI1.6J12.4
OIIK-1.3 JI2.8J13.9
2355
18.17 [«Xumudeckue cBOMCTBa KOOAIbTA , HUKEIIS 6 OIlK-1.1 [JI1.1J11.2 JI1.5
U UX coequHeHui» /J1ab/ OIlK-1.2 | JI1.6J12.8J13.1
OIIK-1.3 JI3.7 J13.9
OIlK-2.1 2355
OIIK-6.1
IK-1.1
18.18 [Bnementsr 11 rpynmsl [leproaudeckoit 4 OIK-1.1 |JI1.1 J11.2 JI1.5
cucremsl JI.W. Menneneena /Jlex/ OIlK-1.2 JI1.6J12.4
OIlK-1.3 J12.8J13.9
2395
18.19 [«Xumwuueckue cBoiicTBa MeaH, cepedpa U ux 6 OIK-1.1 |JI1.1 J11.2 JI1.5
coenuHeHmiy» /J1ab/ OIIK-1.2 | JI1.6J12.8J13.1
OIlK-1.3 |JI3.6 JI3.7 JI3.9
OIIK-2.1 2395
OIlK-2.2
OIIK-6.1
IK-1.1
18.20 |Onements! 12 rpynmsl [Teproanaeckoit 4 OIIK-1.1 |JI1.1J11.2 JI1.5
cucremsl JI.. Menneneesa /JIex/ OIIK-1.2 JI1.6J12.4
OIIK-1.3 JI2.8J13.9
2335
18.21 [«XuMmHueckue CBOICTBA IIMHKA, KaIMHUS, 6 OIIK-1.1 |JI1.1 JI1.2 JI1.5
PTYTH U UX coeAuHeHH» /JIab/ OIIK-1.2 | JI1.6J12.8J13.1
OIIK-1.3 |JI3.6 JI3.7 JI3.9
OIIK-2.1 2355
OIIK-6.1

IK-1.1




18.22  |Onements! 3 rpymmsl [leproauaeckoi 2 48 OIIK-1.1 [JI1.1 JI1.2 JIL.5

cuctemsl J[.M. MeHaeneeBa; moaroToBKa OIlK-1.2 JI1.6J12.4
OTYETA 10 CHHTE3Y KOMIUIEKCHBIX OIIK-1.3 J12.8J13.9
coeqrHEeHH Menu, cepedpa. /Cp/ OIlK-6.1 2355
OIIK-6.2
MK-1.1
18.23  |koncymnpranuu "d snemenTHI", 2 0 OIIK-1.1 |[JI1.1JI1.2 JI1.5| xoHTpoJsibHas paboTa
KOHTpoJbHas paboTa /KoHTp.pab./ OIIK-1.2 JI1.6J12.4
OIIK-1.3 JI12.8J713.9
21932335

Pa3nen 19. Xumus f-3;1eMeHTOB

19.1 DJIeMEHTHI JTaHTaHUIBI U aKTHHHUIEI /JIex/ 2 4 OIlK-1.1 |JI1.1J11.2 JI1.5
OIIK-1.2 |JI1.6J12.4 J12.6
OIIK-1.3 |JI2.7 J12.8713.9

93 55
19.2 «CBOMCTBa COEIUHEHU peaKO3eMEeNbHBIX 2 6 OIIK-1.2 [JI1.1 JI1.2 JIL.5
9JIEMEHTOB, TUTaHA U IupKoHus" /J1a6/ OIlK-1.3 |JI1.6J12.6 JI2.7

OIIK-2.1 [JI2.8J13.1 JI3.6
OIIK-6.1 JI3.7J13.9

2335
19.3 OneMeHThI JaHTaHUbI U aKTUHUABI /Cp/ 2 29 JI1.6J13.9
19.4 /Ox3amen/ 2 45 OIIK-1.1 | JI1.1J12.7J13.9 9K3aMeH
OIlK-1.2 9335

OIIK-1.3

5. OHEHOYHBIE CPEJICTBA

5.1. OHeHO‘IHLIe MaTepuaJibl 1J51 TEKyIE€ro KOHTPOJIA U l'lpOMe)KyTO‘IHOﬁ aTTeCTalliu

HpCIlCTaBHCHI)I OTACJIbHBIM JOKYMEHTOM

5.2. OueHo4yHble MaTepUaJIbl JJIsl JHATHOCTHYECKOr0 TeCTHPOBAHUS

HpeI[CTaBHeHLI OTACJIbHBIM JOKYMEHTOM

6. YHEBHO-METO/JMYECKOE I THO®OPMAIIMOHHOE OBECIIEYHEHUWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. PexoMennyemasi 1urepatypa

6.1.1. OcHoBHas qUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Komuu-so

JI1.1 |CyBopoB A. B., OO61as u Heopranuueckas xumus B 2 T. Tom 1: YueOHuK Mockaa: 1
Hukonbckuit A. b. WznarenscTBo
IOpaiiT, 2019,
OEeKTPOHHBIN
pecypc

JI1.2 |Tynukun E. W. Xumus. B 2 4. Yacte 1. O61mas u HeopraHn4eckas XuMHsL: Mockaa: 1
YueOHuk WznarenscTBo
IOpaiiT, 2019,
OEeKTPOHHBIN
pecypc




ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, ron | Komuu-Bo
JI1.3 |Pocuu U. B., Tomuna |O6mmas u Heopranndeckas xumus B 3 T. T. 2. Xumust S-, d- u f- |Mocksa: 1
JL . 3JICMEHTOB: YUeOHHK W3znarenscTBO
IOpaiir, 2019,
OneKTpOHHBIH
pecypc
JI1.4 |Pocun U. B., Tomuna |O6mas u Heopranuveckas xumus B 3 T. T. 3. Xumus p- Mockaa: 1
JL . 3JICMEHTOB: YUeOHHK W3znarenscTBO
IOpaiir, 2019,
OneKTpOHHBIH
pecypc
JI1.5 [Oranecsn 3. T, O6mas 1 HeopraHUJecKast XUMHA: YueOHIK Mocksa: €7 1
ITonkos B. A., 3marenbeTBo FOpaidr,
IllepGakosa JI. €9., 2019, DieKTPOHHBII
Bpens A. K. pecypc
JI1.6 [Pocun 1. B., Tomuna |O6Gmas u Heopranudeckast xumus B 3 1. T. 2. Xumus s-, d- u f- |Mocksa: FOpaiit, 1
JI. 1. 9JIEMEHTOB: YUCOHHUK JIJISl BY30B 2023, DneKkTpoHHbII
pecype
JI1.7 |Pocun U. B., Tomuna |OOmas u Heopranuueckas xumus B 3 T. T. 3. Xumus p- Mockaa: FOpaiir, 1
JI. 1. 9JIEMEHTOB: YUCOHHUK JIJIsl BY30B 2023, DneKkTpoHHbII
pecype
JI1.8 |Pocun U. B., Tomuna |OOmas u Heopranuueckas xumus B 3 T. T. 1. O6mas xumus:  |Mocksa: IOpaiiT, 1
JI. . Y4eOHHUK I BYy30B 2023, DneKkTpoHHbII
pecype
6.1.2. JlonoHuTeIbHAS IUTEPATYPa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Konuu-Bo
JI2.1 |Tpetssixos 1O. /. Heopraamueckas xumus. T.2: XuMus HenepeXoHBIX M.: Academia, 2004 15
9JIEMEHTOB
JI12.2 |Cracp H.®. OO0mast 1 HeOpraHU4ECcKasi XUMHS: CIIPABOYHHK Capatos: 1
TIpodobpazosanue,
2017, DnexTpoHHBIH
pecypce
JI2.3 |benkuna E. U., OO011ast 1 HeOpraHU4ecKasi XUMHs: Y4eOHO-METOANYECKOE Cankr-IletepOypr: 1
UYyrnosa K. IT. nocobue YHuBepcurer
HUTMO, 2015,
OeKTPOHHBIN
pecype
JI2.4 |MaptemoBa T. B., Heoprannueckas xumusi: Y4eGHUK Mocksa: OOO 1
Cynonuukas 1.H1. "Hayuno-

M3AaTEIbCKUI LEHTP
NHOPA-M", 2018,
OeKTPOHHBIN

pecypc




ABTOpLI, COCTaBUTCIIN

3arnaBue

W3naTenbcTBO, roj

Komnunu-Bo

JI2.5 |Huxonbckuii A. b., OO6m1as u Heopranuueckas xumus B 2 T. Tom 2: YueOHUK Mockaa: 1
Cygopos A. B. WznarenbcTBO
IOpaiir, 2019,
ONeKTpOHHBIH
pecype
JI2.6 |Cracs H. ®. O6m1as u Heopranuueckas xumus. CripaBoYHHK: YueOHOe Mockaa: 1
nocobue UznarenbcTBO
IOpaiir, 2019,
ONeKTpOHHBIH
pecype
JI2.7 |bexman U. H. Heopranunueckast xumusi. PagroakTHBHBIC 3JIEMEHTBI: YueOHUK |MockBa: 1
WznarenscTBO
IOpaiir, 2019,
DNEeKTPOHHBII
pecype
JI2.8 |Huxkwtuna H. T'., OO61m1as u Heopranuueckass Xxumus B 2 4. Yacts 2. Xumus Mockga: 1
I'pebenrpkona B. U. 3JIEMEHTOB: YUeOHUK U IPAKTUKYM WznarenscTBO
IOpaiir, 2019,
DNEeKTPOHHBII
pecype
J12.9 |CyBopoB A. B., OO11as 1 HeopraHuueckas XuMus. Borpocs! 1 3aaayn: yueonoe |Mocksa: FOpaiir, 1
Huxonsckuii A. b. nocoOue 1J1si By30B 2023, DneKTpOHHBIH
pecype
JI2.10 [Cracs H. ©. OO6m1as u Heopranuueckasi xumus. ClipaBOYHUK: ydeOHOE Mockaa: FOpaiir, 1
nocobue 1y Cro 2023, DneKkTpoHHbIH
pecype
JI2.11 [Pocun U. B., Tomuna JI.[OG6mmias u Heopranudeckas xumusi. JlaboparopHsiii npaktukym: |Mocksa: IOpaiir, 1
., badkuna C. C., yuebHoe nocoOue 1Jisi By30B JIJIsl BY30B 2023, DneKTpOHHBIH
Mscoenos E. M., pecype
Endumos B. 1.,
Anuxuna U. b., benosa
JI. H., SApommackwuii A.
.
6.1.3. MeTtoauueckue pa3padoTKu
ABTOPBI, COCTABHTEIH 3arnaBue WznarensctBo, ron | Komnu-Bo
JI3.1 |YepHnos E. b., IIpaxkTukym o Heopranudeckoit xumuu: Y. 4: Xumus Mockaa: 36
Hyprounosa 3. @., METaJUIOB: yueOHOoe ocobue W3naTenbcTBO
Buccep E. E. IOpaiir, 2019,, 2016
JI3.2 |YepuoBE. b., Xumus. COopHUK 3a1a4: yueOHoe rmocodue Cypryrt: 40
Kypasnesa JI. A., Wznatenscknii

Buccep E. E.

uentp Cypl'VY, 2017




ABTOpBI, COCTaBUTCIIN

3arnasue

W3narenscTBo, TOI

Komnunu-Bo

JI3.3 |TapxoB K. 1O. O6mast u Heopranudeckass Xumust. OKHCIUTETBHO- , 2019, 1
BOCCTAHOBHUTEJIbHbIE PEaKLUN U XUMHYECKOE PaBHOBECHE. OJeKTPOHHBIH
COOpHUK 331aHU{ ¥ BApHAHTOB: ydeOHOe mocodue pecypc

JI3.4 |babkuna C. C., Pocun |OOmuias u HeopraHuuecKkasi XUMHUsL. 3ala4HuK: Y4yeOHoe Mockaa: 1
U. B., Endumos B. U., [mocobue UsnarenscTBo
Mscoenos E. M., IOpaiir, 2019,

Tomuna JI. JI. DNeKTPOHHBIN
pecypc

JI3.5 |Amnapues A. 11, OOwmas u Heoprauuueckas xumus. JlabopaTopHslil npakTukyM: [MockBa: 1
KazakoBa A. A., VYuebHoe nmocobdue UsnarenscTBo
eBumipina JI. B. IOpaiir, 2019,

DNeKTPOHHBIN
pecypc

JI3.6 |YepHoB E. B., XUMUSI METAJUIOB: METOJJMUCCKUE YKA3aHUS , 2015, 2
HyprausHosa 3. @., https://elib.surgu.ru/

Buccep E. E. fulltext/umm/2765_
IIpakTuxym mo
HEOpPraHN4eCcKon

JI3.7 |YepuoB E. B., XuMust METaJUIOB: yueOHoe mocodue Cypryr: 2
HyptnuHosa 3. @., W3narenbckuii neHTp
Buccep E. E. Cypl'V, 2016,

OneKTpOHHBIH
pecypce

JI3.8 |Amukuna €. B., O61as ¥ Heopranuyeckas xumus. JlabopaTopHblil npakTUKyM: |MockBa: €? 1
babkuna C. C., benosa |YuebHoe nocobue Jyis By30B 3narenscTBO FOpaiir,

JI. H., Endumos B. €2, 2019, DnexkTpoHHbII
Mscoenos E. M., pecypc

Pocun €°. B., Tomuna

JI. 1., Spommuckuit A.

JI3.9 |Amnapues A. €., O61as ¥ Heoprauuyeckas xumus. JlabopaTopHblil npakTUKyM: |MockBa: €° 1
KazakoBa A. A., VYuebHnoe nmocodue 3natenbeTBo HOpaiir,
IIeBaunsina JI. B. 2019, DnexkTpoHHbII

pecype
6.2. Ilepeuens pecypcoB HH(POPMANMOHHO-TeJIeKOMMYHHKAIIHOHHOM ceTH ""UHTepHeT"
D1  |Xumunueckas suimkinonenus http://ww.xumuk.ru/encyklopedia/
32  [XuMuK - caiir o xumuu  http:// www.xumuk.ru
33  |MoHorpadun, yaeOHUKH, XUMUYECKHE KYPHAIBI H y4eOHbIe 0a3bl JAaHHBIX TI0 XUMUYECKHM JJIEMEHTaM H COCAUHEHMSIM
http://www.chem.msu.su/rus/elibrary/
D4 |buorexHomormyeckuit mopran Bio-X http://bio-x.ru
D5  |Karanor xummaeckux pecypcos http://www.chemport.ru/?cid=14

6.3.1 Ilepeyenb MporpaMMHOro odecrneveHust

6.3.1.l|naKeT npukiIagHex nporpamm Microsoft Offise

6.3.2 Tlepeuenb MHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1|HH(1)opmaun0HHo-npaBosoﬁ noptain ["apant.py, CripaBouHo-TipaBoBas cucremMa «KOHCYnbTaHT IIOCH

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHME JTUCIUIIJIMHBI (MOY JIS)




7.1

YueOHble ayUTOPUU JJIS IPOBEJCHHS 3aHATUH JIEKIIMOHHOTO TUIA, IPYIIOBLIX U UHAUBUIYalbHbIX KOHCYIIbTALUH,
TEKYIIETro KOHTPOJIS ¥ MPOMEXYTOYHON aTTECTALlH OCHAIIEHBI: TUIIOBOH y4eOHON MeOeNblo, TEXHUIECKUMHU CPEACTBAMU
o0yueHus1, CITyKalluMy JULS IPeACTaBIeHUs ydeOHOM HHOpMaLUH.

7.2

JlaGopaTopHbie 3aHATHS TPOXOAAT B TAOOPATOPHBIX MOMEUICHUSIX Kadeapbl, 000pyI0BaHHBIX B COOTBETCTBUH C
TpeOOBaHUSIMHU HOPMATHBHBIX JIOKYMEHTOB ISl YUeOHBIX XUMUYECKHUX JTabopaTopuii Ha 16 pabounx MecT, a Takxke
HEO0OXOAUMBIM 000pyIOBaHHEM, PEAKTUBAMH M MATEPHATIAMH JUTS BBIIIOIHEHHS J1Ja00paTopHBIX pabort (B T.4., pH-MeTpamu
Y HOHOMEpaMH, MATHUTHBIMU MEIIAIKaMH, JTab0paTopHO#l MOCYA0M | T.11.)




