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1. IEJIX OCBOEHUSA JUCIHUIIJIMHBI

11 ]_IeJ'H)IO HU3YyUCHUS N CHUILINHBI ((HeOpFaHI/I‘{eCKaﬂ XUMUS) ABJIACTCA aHAIN3 U IPUMCHCHUC (I)yHHaMeHTaJILHLIX 3HAHUH 110
HeOpl"aHH‘-ICCKOfI XHUMHH B 3KCH€pI/IM€HTEU'IBHOI71 u HpO(i)eCCI/IOHaJIBHOI?lI ACATCIIBHOCTHU; O3HAKOMJICHHE C COBPEMCHHBIM
YPOBHEM U ICPCICKTUBAMU PAa3BUTUSA HeOpFaHI/I‘{eCKoﬁ XUMHH, €€ POJIbIO B TOTYYCHUN HCOPIraHNICCKNX BCIICCTB C
3aJaHHbIMHA CBOﬁCTBaMH, PaCKpbITUEM 00BEKTUBHBIX CBSI3€H C APYruMi JUCHUIUIMHAMMU.

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIL: b1.0.04

2.1|TpeboBanus K NpeABAPUTEIbHOI MOATOTOBKE 00y4aIOIMIerocs:

2.2|IMCOMIUIMHBI H PAKTHKH, JUIsI KOTOPBIX OCBOEHHE JAHHOI JUCIMIIIMHBI (MOAYJIs1) HEOOX0AMMO KAK
npeauecTByomee:

2.2.1| AHanmuTHYeCKass XUMUS

2.2.2|®usnueckas XuMus

2.2.3|CrpoeHue BelecTBa

2.2.4| XumMust OKpyKaromei cpespt

2.2.5|YuebHas mpaKTHKa, 03HAKOMUTEJIBHAS PAKTHKA

3. KOMIIETEHIIMY OBYYAIOLIETOCSl, POPMUPYEMBIE B PE3Y.JIbTATE OCBOEHMSI JUCIIUTLIMHBI
(MOJLYJIST)

MK-1.1: IIpoBoauT NepBUYHBbI MoUCK HHGOPMALMH 10 32JAHHOI TeMAaTHKe XMMUYeCKOil HATIPABJIEHHOCTH, ()OpPMYJIHpYeT
BBIBOJBI 110 pe3yJIbTaTaM HX aHAJIHM3a

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

| OIIK-6.2: IIpeacraBJsier HHpOPMALMIO XMMHYECKOI0 COAEP:KAHMS € Y4eTOM TpedoBaHuUii 0ubauorpadguyeckoii KyJIbTypbl

| OIIK-2.1: PadoraeT ¢ XMMHYeCKHMH BELIECTBAMH € COOJII0/IEHHEM HOPM TEXHUKH 0€30NMacHOCTH

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

OIIK-1.2: AHaIM3HpYeT pe3yJIbTAaThl XHAMHYECKHX IKCIePUMEHTOB, HA0II0IeHHUIl, N3MePEeHMil, a TAKIKe Pe3yIbTATHI PACYETOB
CBOIiCTB BeIllECTB M MATEPHAJIOB

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

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

B pe3yabTare OCBOCHUS JUCHHUITIJIMHBI oﬁyqammnﬁm AOJIKCH

3.1|13HaTh:

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

3.1.2|-00mmyto XapaKTepHUCTHUKY SJIEMEHTOB U UX COSAMHEHUH, BaKHEHIINE XUMUYECKHE TTPOLIECCHl HEOPTaHUIECKUX BEIIECTB, UX
COCTaB U IPUMEHEHUE;

3.13

3.1.4|-TeopeTnyeckre OCHOBBI HEOPTaHUIECKOH XUMHH - YUeHHE 00 3JIEKTPOHHBIX aHAJIOTaX U 3aKOHOMEPHOCTAX IEPHOIMYECKOM
CHCTEMBI, CBA3b CTPOEHHSI U XUMUYECKHX CBOMCTB MNPOCTBIX U CIIOMKHBIX BEILECTB;

3.15

3.1.6|-MeToanKH NPOBEICHHUS JIA0OPATOPHBIX UCCIICIOBAHHM, IpaBuiia 00pabOTKH 1 0POPMIICHHUS PE3YIbTATOB
JKCIEPUMEHTAIILHON padoThI,

3.1.7|-oCHOBHBIC MIPUHIIMITBI CHHTE3a U UCCIICIOBAHUS CBOMCTB HEOPTaHMYECKUX COCIMHCHHIA,

3.1.8|-ocHOBHBIC HCTOUHUKHU MHGOPMAIIMH JUTS PEIICHUS 3a/1a4 MPpodecCHOHALHOM cdepbl A TeTbHOCTH;

3.1.9

3.1.10|-npaBuiia ¥ HOPMBI TEXHUKH OE30MACHOCTH MPH paboTe B XMMUYECKOH 71a00paTopui;

3.2|Ymerh:

3.2.1|-aHanMM3MpOBaTH CBOWMCTBA 3JIEMEHTOB M UX COCANHEHHI, OCHOBBIBASICH Ha TTOJIOKEHUH dJIeMeHTOB B [leproamaeckoii
cucteme JI.11. Mennenecena;

3.2.2

3.2.3|-pemraTh KaueCTBEHHBIEC M PACUETHBIC 33a9H MIPIMEHHTEIEHO K MaTepHaITy pOrpaMMBI;

3.2.4]-paboTaTh ¢ XUMUYECKIUMH PEAKTHBAMH, XUMUIECKHM 000pYyIOBaHUEM;

3.2.5|-101B30BaThCs Y4eOHOH OCHOBHOM M JIOTIOJIHUTENBHOM JINTEPATYPOH IO JTUCIUILIAHE;




3.2.6|-aHaM3UPOBATh CAMOCTOATEIBHEIE pa3/ielbl YIeOHOH IPOrpaMMEL;

3.2.7 -CO6J'IIOﬂaTI) IpaBuIa OXpaHbl 3J0POBbA U HOPMbI TCXHHUKH 0€30I1aCHOCTH B na60paT0prIx U TCXHOJIOI'MICCKNX YCIIOBHUAX;

3.2.8|-BbIOMpATH M UCIIONB30BATH HA OCHOBE 0a30BBIX M CHICIUATIBHBIX 3HAHHH HEOOXOMUMbIEC PEAKTHBBI, 000PYIOBaHHE U

MCTOANKHU I IPOBCACHH S HAYIHOI'O HCCIICAOBAHMS,

3.2.9 -IIPOBOANUTH CTEXUOMCETPUYCCKUEC pAaCYCThI IPU MPUTOTOBJIICHHHA MHOI'OKOMIIOHCHTHBIX CUCTEM (paCTBOpOB, CILUIaBOB U )Ip),

3.3|Baagern:

3.3.1|-HaBeIKaMu pereHuA Ka4CCTBCHHBIX U PACUCTHBIX 3a1a4 IIPUMCEHUTECIIBHO K MaTCpUAJTy IIPOrpaMMBbI;

3.3.2|-HaBBIKaMu IIPOBECHHS JTa00PATOPHOrO XUMHYECKOT0 SKCIIEPUMEHTa U 0() OPMIICHUS €T'0 PE3YIIbTAaTOB,;

3.3.3

3.3.4|-HaBbIKaMu pa6OTLI C ICUATHBIMU U 3JICKTPOHHBIMU pECypCaMHu, HAYYHbBIMH U 06p3.30BaTeJ'ILHLIMI/I nopTajaMu;

3.3.5|-6a30BbIMI HaBBIKAMH pa6OTI>I C JICTKOBOCIUIaMCHSIOIIUMHUCA U TOPIOYMMHU BEIICCTBAMU,

3.3.6 -MCTOJJaMU U CcrocodamMu CHHTE3a HCOPraHM4YC€CKNX BCIICCTB, HABbIKAMH OIMMUCAHUA CBOMCTB BEIECTB HA OCHOBE

SaKOHOMepHOCTeﬁ, BBITCKAIONIUX U3 HepI/IOZ[I/I‘ICCKOFO 3aKoOHa.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIIMHBI (MOLY.JIsT)

Kon
3AHATHUA

HaumeHoBaHHe pa3/iesioB U TeM /BU]T
3auarus/

Cemectp /
Kvpc

Yacos

Komneren-
U

Jlutepatypa

IIpnmevanune

Pa3nen 1. OcHOBHbBIE NOHATHS U
3aKOHBI XUMHH

11

OCHOBHBIC TIOHATHS XUMHH. ATOM,
MoJieKyJia. XUMHUECKUN 3JIEMEHT.
IIpocToe u cro’kHOE BELIECTBO.
Xumudeckast peakiusi. XuMH4YeCcKast
(dhopma nBmkeHus Marepun. Mecro
XHMUH B PSIILy JPYTUX €CTECTBEHHBIX U
IyMaHHUTapHbIX HayK /JIek/

OIIK-1.1
OIIK-1.3

JI1.1J11.2
JI1.3J12.8713.2
J13.3
21392935

1.2

TexHuka 6e3onmacHoOCTH npu pabore B
XHUMHUYECKOH J1abopaTopru. 3HAKOMCTBO
C XMMHUYECKOH MOCy101, criocodamMu 1
IpUeMaMH BBITIOJIHEHHS padoT:
¢bunpTpOBaHUe, BHITAPUBAHHUE,

/J1ab/

HarpeBaHue, THTPOBAHUE U T.[.

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

JI1.1J11.2
JI1.3J12.2J13.6
0109395

1.3

ATOMHO-MOJIEKYJIIPHOE YUEHHE B
COBPEMEHHON XUMUU.
CTeXuOMETPUUECKHE 3aKOHBI.
CTexuoMeTpuIecKue U
HECTEXHOMETPHUYECKUE COCANHEHHS.
JansToHup! ¥ OEPTOIIHUABI.
CTporocth 3aKOHOB
COXpaHEeHUs. X MIMUYECKask 3BOJIOINS
MaTepur. BO3HHMKHOBEHHE XUMUYECKUX
anemMeHToB. OOpazoBaHNe BELIECTB.
PasBurtne xumuueckux cucrem. /Cp/

OIIK-1.1
OIIK-1.3
MK-1.1

JI1.1J11.2
JI1.3712.8
J12.2]13.2 J13.3
9255

Pazpnen 2. Beenenue B Teopuio
XHMHUYeCKHX npoueccoB. OCHOBBI
XHMHUYECKOii TePMOIUHAMUKH U
TePMOXHUMHUH

2.1

DHepreTuKa XUMAYECKIX PEaKIIHMA.
TennoBoii 3 ekt peakiuu.
Xumu4deckasi cuctemMa (OTKpBITas,
3aKpBITasl, N30IMPOBaHHAs1). BHYTpeHHsIs
SHEPTHsl. DHTAIBIUSI XUMUIECKON
peakiun. 3akoH ['ecca. DuTponms
BelIeCTBa Kak (yHKIUS
TEPMOJINHAMHIYECKON BEPOSTHOCTH.
M3menenune sHTpOIIMY MHpa Kak
KpPHUTEPHI CaMONPOU3BOIBHOCTH
IIPOLIECCOB. DHEPIus
I'mb6caXmmideckoe paBHOBECHE.
KoHcTaHTa XUMHUYECKOTO PABHOBECHSI.
[puanun Jle-1latense. /JIex/

OIIK-1.1
OIIK-1.3

J1.1J11.2
JI1.3J12.8713.2
JI3.3
019233

2.2

Omnpenenenne TEIOTH 00pa3oBaHU
WH/IMBUYaJIbHOTO BEIECTBA.
TepmoauHamMHuecKast akKTUBHOCTb.
TepmogrHaMUUECKOE paBHOBECHE -
HEYCTOWYMBOE, MeTacTaOMIIBHOE,

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

J1.1J11.2
JI1.3J12.2J13.2
JI3.3J13.6
0109295




crabmipHoe. KoHcTanTa paBHOBecHs
XMMHUYECKOW PEAaKLUH, €€ CBA3b CO
CTaHIAPTHOH CBOOOHOM SHeprueit
peakrum. /J1a6/

2.3 N300apHO-U30TEPMUIECKHUIA TTOTEHIIAAI OIlK-1.1 JIL.1J11.2
(cBoOOmHast sHEprHs ['MOOCa). OIlK-1.3 JI1.3J12.8J13.1
V3menenne >ueprun ['mb0ca cucreMsl IK-1.1 JI3.2
KaK KpUTepuil U JBIKYIIAs cuila 019233
CaMOIPOU3BOJIbHBIX MPOLIECCOB B
3aKpBITHIX CHCTEMaX. 3aKOH
JCHCTBYIONIMX MAacC B TOMOI'CHHBIX
TeTePOreHHBIX CUCTEMaX. Y CIIOBHUS
PaBHOBECHOI'O COCYIIECTBOBAaHHMS (has3.

OOpatuMble 1 HEOOpATHMBbIE
XUMUYECKUE PEAKIMU. Y CTAHOBIICHUE
XAMHYECKOro paBHOBecHs. CMelleHre
XUMHYECKOr0 paBHOBecHst. [IprHIMIT
Jle-llatenbe— bpayna. /Cp/

Paznen 3. OcHOBBI XMMHYeCKOMH
KHHETHKH

31 CKOpOCTh XMMUYECKOH peakiuu. OIIK-1.1 JI1.1J11.2
Mertozbl ee HaOMIOEHNS U U3MEPEHMUS. OIIK-1.3 | JI1.3J12.8]713.2
OCHOBHO# 3aKOH XUMHUYECKON KHHETHKH. JI3.3
Iopsimok 1 MONIEKYJISIPHOCTb PEAKIMN. 213233
OHeprus aktuBanui. Kunetndaeckoe
obocHoBanue npuHiuna Jle-llaTense—
bpayna. ITyts peakuun. Katanus.

T'oMoreHHsbIN U reTepOoreHHbIN KaTaaus.
Aprtokaranuz. /Jlek/

3.2 OnpeneneHrie KOHCTAaHTBI CKOPOCTH OIlK-1.1 JI1.1J11.2
peaxIMy ¥ SHEPTUU aKTUBAIMN OIIK-1.2 | JI1.3J12.2J13.2
XHUMHUYECKOH peakiini. OCHOBHOW 3aKOH OIlK-1.3 JI3.3 JI3.6
XHUMHUYECKOW KUHETUKH. [Topsaok u OIlK-2.1 21523335
MOJICKYJIIPHOCTb peakiui. /J1ab/ OI1K-6.1

3.3 CKOpOCTh XUMHYECKON PEAKIIHH. OIlK-1.1 JI1.1J11.2
MerTopbl ee HaOIIOICHUS U U3MEPEHHUSI. OIlK-1.3 |[JI1.3J12.8 J12.2
OCHOBHOI1 3aKOH XUMHY€CKON KHHETHKU. JI2.7713.2 J13.3
Topsiiok 1 MONEKYJISIPHOCTh PEaKIIUH. D254 35
WNuruduposanue peakiuu. Katanus.

PaBHoBecue cucrem. /Cp/
Paznen 4. MHOroKOMIIOHEHTHBIE
CHCTEeMBI

4.1 PacTBOpEI (TBEpABIC, )KUIKHUE, OIlK-1.1 JI1.1J11.2
ra3zoo0pasHeie). BiusHue ycnoBuil Ha OIlK-1.3 | JI1.3J12.8JI3.2
B3aMMHYIO PACTBOPUMOCTbH BEILIECTB. JI3.3
Ponb conpBaTany. OcobeHHOCTH 213233
PacTBOPOB BBICOKOMOJIEKYISPHBIX
BewlecTB. THIbI B3aUMOJICHCTBUS
BEILIECTB - 00pa30BaHUE CMECeH,
pactBopoB, coeauHeHnd.  /Jlex/

4.2 Teopust pacTBOPOB, MEXaHH3M OIlK-1.1 JI1.1J11.2
PACTBOpPEHHUS T'a30B, KUIAKOCTEH TBEPBIX OIlK-1.2 | JI1.3J12.2J13.2
ten. CriocoObl BRIPAYKEHHUS OIlK-1.3 JI3.3 JI3.6
KoHIeHTpalui. KonnuraTuBHbIe OIIK-2.1 D1 2255
CBOMCTBa pacTtBopoB. /JIab/ OITK-6.1

4.3 MHOrOKOMIOHEHTHBIE CHCTEMBI. OIIK-1.1 J1.1J11.2
Kommnonent. ®aza. CriocoObl BEIpaKEHHS OIlK-1.3 |[JI1.3J12.8 J12.2
COCTaBa MHOTOKOMITOHEHTHBIX CHCTEM [K-1.1 JI2.7713.2 J13.3
(KOHIICHTpALIUK KOMITOHEHTOB). Pu3nKo- 215233
XMMHYECKUH aHaJINU3 KaK METOJ{

HCCIEIOBaHNS MHOTOKOMITOHEHTHBIX
cucreM. /Cp/

Pazpgeu S. PapHoBecusi B pacTBopax
3JIeKTPOJIUTOB

5.1 Ipouecc 21eKTPOIUTUYECKOM OIIK-1.1 J1.1J11.2
JIMCCOLMAIIN KaK B3aUMO/JICH CTBHE OIIK-1.3 | JI1.3J12.8 J12.2
BerecTs. CaMOMOHHU3AIMA. JI2.7713.2 J13.3
3aKoH AeHCTBYIOIUX MacC B paCTBOPAX 01 54

DJICKTPOJINTOB. TepMO,III/IHaMI/I‘-IeCKaSI




AKTUBHOCTb UOHOB.
Tepmonunamudeckas u
KOHIICHTPALIMOHHAs! KOHCTAHThI
paBHOBeCHS (B TOM YUCIIE TUCCOLUALIIHN).
CurbHBIE U cl1a0BIe 31eKTPOIIHUTEI.
CreneHp 1UCCOLUALIUM.
IIporonuTHyeckue paBHOBECHS.
Kucnotsl, ocHOBaHHMS, aM(OIUTHI 11O
bpéncreny. Bona xak pacTBOopuTEND.
/Jlex/

5.2 Honnoe nponssenenne Boasl. pH. OIIK-1.1 JI1.1J11.2
I'uaponu3 KaTHOHOB (KaK JMCCOLUALMS OIIK-1.3 JI1.3J12.8
KHCJIOT - aKBAKOMILUIEKCOB) M aHHOHOB JI2.2J13.2 JI3.3
(ocnoBanwmii no bpencreny). JI3.5
HeoOpaTtumslii runponus. Ilpumenenue 21392935
ruaponu3sa. bydepHsie pacTBopsl,

IpupoHble Oy(hepHbIE CUCTEMBI.
/J1ex/

5.3 T'unponus coneil. BydepHsie pacTBopsI, OIIK-1.2 JIL.1J11.2
onpenenenue pH OydepHbIX pacTBOPOB. OIIK-1.3 JI1.3J12.8
Pacuer Oydeproii emxocrw. /J1ab/ OIIK-2.1 |JI2.2J13.2 J13.3

OIIK-6.1 JI3.5J13.6
31 52 93

54 JuddepeHupyrolye 1 HUBEIUPYIOIINE OIlK-1.1 JI1.1J11.2
pacTBOpUTEIH. ABTOMPOTOIH3. OIIK-1.3 JI1.3J12.8
lanpBaHMYECKUE FIIEMEHTHI U TIK-1.1 JI2.2J13.2 JI3.3
AKKyMYJATOpBI. TOIUIMBHBIE 2JIEMEHTBHI. JI3.5
DJIeKTpOXUMHUYECKasi KOPPO3HSI. 2254 35
OKHCIUTENbHO-BOCCTAHOBHUTEIHHBIC
PEaKIIuKi B MUTOXOHIPUSX KJIETOK.

Onektponu3. Hanpsbkenue
pasznoxenus. [lepeHanpspkenue.
OCo0EHHOCTH AJIEKTPOITU3a
KOHIIEHTPUPOBaHHBIX PACTBOPOB.
/Cp/

Pa3nen 6. CtpoeHue aToma

6.1 DJIeKTpOHHOE cTpoeHue aroMa. [ToHsTue OIlK-1.1 JI1.1J11.2
00 ONMMCaHNM KBAaHTOBBIX CHCTEM C OIIK-1.3 JI1.3J12.8
TTOMOIIbI0 BOJTHOBOH ()YHKIIHH. JI2.2J13.2 JI3.3
DJIeKTPOHHAS TUNIOTHOCTh BEPOSITHOCTH. JI3.5
PanuanbHas IIIOTHOCTh BEPOSITHOCTH. 21932
AToMHBIE OpOUTANIH. S-, P-, d-, f-AO.

/Jlex/

6.2 DHepreTUUecKre JuarpaMMbl aTOMOB. OIlK-1.1 JI1.1J11.2
3anonuenne AO 3nekrporamu. [IpuHmn OIlK-1.2 JI1.3J12.8
MMaynu. [Tpasuno Xynaa. Pazmep atomMoB OIlK-1.3 | JI2.2J13.2 J13.3
1 HoHOB. OpOUTANILHBIH, OIlK-2.1 JI3.6 JI3.7
KPUCTAIJIOXUMHUYECKUI U KOBAJICHTHBIN OIlK-6.1 2395
pamuycsl atoMa.loHn3anMoOHHbBII
noreHman. CpoAcTBO K AJIEKTPOHY.

DNEeKTPOOTPUIATETHHOCTb.
IIpornozupoBanue CBOMCTB aTOMOB B
3aBHCHMOCTH OT HIOJIOXKECHUS B
MIEPHOINUECKON CHCTEME DIIEMEHTOB
J.W. Meunneneesa /J1a6/

6.3 Iepuonuuecknii 3akon 1. 1. OIIK-1.1 JI1.1 J11.2
Memnneneea, ero GuU3NIECKoe OIIK-1.3 JI1.3712.8
obocHoBaHme. OCOOEHHOCTH CBOHCTB J12.2713.2 J13.3
3JIeMEHTOB (0C/IabJIeHHEe U NCUYEe3HOBCHUE JI3.5
TIEPUOTUYHOCTH)B 3aBUCMOCTH OT 2103254
nosoxeHus B [lepuoguueckoit cucreme
XUMHIYeCKuX dnemMenToB J[. 1.

MenneneeBa. CoBpeMEHHOE 3HaUCHHUE
Iepuommueckoro 3akoHa.  /JIex/

6.4 Iepuonmuecknii 3axon J1.1. OIIK-1.1 JI1.1 JI1.2
MeHpeneesa, ero puznueckoe OIIK-1.3 JI1.3712.8
obocHoBaHme. OCOOEHHOCTH CBOHCTB [K-1.1 J12.2J13.2 J13.3
3JIeMEHTOB (0CabJIeHHEe H NCUYEe3HOBCHUE JI3.5
MIEPHOIUIHOCTH )B 3aBUCUMOCTH OT 21 92 53




nonoxxernus B [leproguueckoii cucreme
XUMHUYECKUX deMeHToB 1. 1.
MenneneeBa. CoBpeMEHHOE 3HAUCHUE
INepnopmueckoro 3akoHa.  /Cp/

Paznen 7. XuMuueckas CBA3b

7.1

X¥MIgecKas cBs3b. XapaKTePHCTUKH
XUMUYECKON CBSI3H: SHEPIHs, JUINHA,
HOJISIPHOCTb, BaJICHTHBIN Yol
IlepexpoiBanne AO kak yciaoBue
o0pazoBaHusi CBsI3U. THITBI
nepekpbiBanusi. OOpa3oBaHue
CBSI3BIBAIOIINX, AHTHCBSI3BIBAIOIIHNX H
HECBSI3BIBAIOIINX MOJICKYJISIPHBIX
opouTtaneii (MO). DddexTHBHOCTE
(TUTOTHOCTB) EpPEeKPHIBaHUS B
3aBHCHMOCTH OT CHMMETPHH,
oTHocuTenbHOU 3Hepruu AO u
paccTosHUSI MeX Ty sapamu.  /JIex/

OIIK-1.1
OIIK-1.3

J1.1J11.2
JI1.3]12.8
JI2.2J13.2 J13.3
0254 35

7.2

MeToj1 BaJICHTHBIX CBSI3€Hl ISl OMUCAHUS
XUMHYECKOH CcBsI3U. MeTon
MOJIEKYJISIPHBIX opOuTaineil B popme
JIKAOMO. Duepreruueckue
JIMarpaMMbl IByXaTOMHBIX TOMO- U
reTeposiIEPHBIX MOJIEKYII, 00pa30BaHHBIX
aJeMeHTaMHu 1-ro u 2-ro IepHoIoB.
MarsuTtHble CBOMCTBAa MOJIEKYIT U
BeiecTB. [1onsIpHOCTD CBS3U U

3¢ (eKTHBHBIN 3apsi1 Ha aTOMeE.
Mosexyna LiH xak npumep noHHOrO
coenuHeHUs1. [[pUHITUIIBI TOCTPOCHUS
9HEPreTUUECKUX AnarpaMm NpoCTEeHIINX
MHOroatoMmHbix mosiekyn (CH4, NH3,
H20). lenokanu3oBaHHbIe
(MHOTOLIEHTPOBBIE) - CBSI3U (Ha
IpUMepe aHHOHOB HEOPTaHMYECKUX
OKCOKHUCIIOT). J[MTOIbHBI MOMEHT
MoJieKyibl. ITonsipHble U HEeNOMsIpHbIE
Mosekybl. /JIex/

OIIK-1.1
OIIK-1.3

JI1.1J11.2
JI1.3712.8
JI2.2J13.2 J13.3
JI3.5
0154 55

7.3

MeTton MOJNEKyJISIpHBIX OpOuTasel Kak
JIMHEHHON KOMOMHAIIMHM aTOMHBIX
opOuTaeil 1 METO/] BAJICHTHBIX CBSI3CH
JUISL OTIMCAHUsI XUMHYECKOH CBS3U B
coequueHusx. Hemocratku u
MIPEUMYIIIECTBA JaHHBIX MeTo/10B /J1ab/

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

J1.1J11.2
JI1.3J12.8 JI12.2
J12.7]13.2 J13.3

JI3.5 J13.6

0253

7.4

MeTton MONeKyJISpHBIX opOuTaneii B
dhopme IKAOMO. DHepreruueckue
JarpaMMBbl IByXaTOMHBIX TOMO- U
TeTepOsACPHBIX MOJIEKYJI, 00pa30BaHHBIX
3JeMeHTaMH 1-T0 u 2-Tr0 epHOA0B.
MarsuTtHbIe CBOMCTBAa MOJIEKYIT U
BemecTB. [TomspHOCTD CBSI3H U

3¢ (EeKTUBHBIN 3apsi/l HA aTOME.
Morekyna LiH kak mpuMep HOHHOTO
coenuHeHus1. [IpUHIUIBI TOCTPOSHUS
9HEPreTUYECKUX AUarpaMm NpoCTEHIINX
MHoroaToMHbIx Mmosiekyin (CH4, NH3,
H20). Jlenokanu3oBaHHbIC
(MHOTOIICHTPOBBIC) - CBsI3U (Ha
IIpUMepe aHHOHOB HEOPTaHUYECKHUX
OKCOKHCIIOT). J[MTIOJIBHBI MOMEHT
Mostexysl. [TonspHbIe 1 HeNMONspHBIE
Monexyisl. /Cp/

OIIK-1.1
OIIK-1.3
MK-1.1

J1.1J11.2
JI1.3]12.8
J12.2]13.2J13.3
JI3.5
019233

Pasnen 8. KomniiekcHblie coefuHEeHH s

8.1

KomimnekcHele coeruHeHns.
Koopnunanuonnas teopus Beprepa.
Knaccudukanms u HoMeHKIaTypa
KOMILUIEKCHBIX coeiuHeHni. CTpyKTypa
1 YCTOHYHBOCTb KOMIUIEKCHBIX

OIIK-1.1
OIIK-1.3

J1.1J11.2
JI1.3]12.2
J12.3]13.2J13.3
JI3.5
393 55




coenuHenuil. [Ipupona xumudeckoin
CBSI3U B KOMIUIECHBIX COSAMHEHUSIX.

/Jex/

8.2 XHWMHAYECKHE CBOMCTBA KOMIUIEKCHBIX OIlK-1.1 JIL.1J11.2
coenuHeHnt /J1ab/ OIlIK-1.2 JI1.3J12.8
OIIK-1.3 |[JI2.2J13.2 JI3.3
OIlK-2.1 JI3.5 J13.6
OIIK-6.1 93 95
8.3 JBoiiHble conu. XenaTbl U OIIK-1.1 JI1.1J11.2
BHYTPUKOMILIEKCHBIE COEAUHEHMS. OIIK-1.3 JI1.3J12.8
W3omepyst KOMIUIEKCHBIX COEIUHEHUH. IK-1.1 J12.2J13.2J13.3
IIpupona XUMHYECKOH CBSI3U B JI3.5
KOMILUTECHBIX coemHeHusixX. /Cp/ 22 33 34 35
Pa3nen 9. BBenenune B Xumuio
3J1eMeHTOB
9.1 OCHOBHBIE IPUHIIUIBI KTacCUBHUKALIN OIIK-1.1 JI1.1J11.2
XUMHYECKUX 3JIEMEHTOB.S-, p-, d-, f- OIIK-1.3 | JI1.3J12.8 JI2.2
351eMeHThI. [TonoxeHne 371EMEHTOB - JI2.7]13.2 J13.3
METaJIJIOB U HEMETAJUIOB B JI3.5
Iepuonuueckoii cucteme, UX OCHOBHBIE 23935
XapaKTePUCTHKHU T10 CBOWCTBAM U
XAMHYIECKUM CBsi3siM.  /JIex/
9.2 OKHUCITUTENBHO-BOCCTAHOBUTEIBHBIE OIlK-1.1 JIL.1J11.2
IPOLECCH B HEOPraHUIECKOH XUMUHU OIIK-1.2 | JI1.3J12.8 JI2.2
/J1a6/ OIIK-1.3 | JI2.7J13.2 J13.3
OIIK-2.1 |JI3.4J13.5J13.6
OITK-6.1 23 35
9.3 PacripocTpaHeHHOCTB 3JIEMEHTOB B OIIK-1.3 JI1.1J11.2
npupoze. Meropl “ccae0BaHus OIIK-6.1 JI1.3J12.8
HEeopraHu4eckux coeauHenui. /Cp/ [IK-1.1 J12.2J13.2J13.3
JI3.5
92 33 34 35
Pa3nen 10. Xumusi Bogopoaa
10.1 HUcropuueckue cBenenus. Haxoxaenue B OIlK-1.1 JI1.1J11.2
NPUPOJIE, TTOJIOKEHNE B IEPUOTUUECKON OIK-1.3 | JI1.3J12.8 J12.2
cucrteme. OCOCHHOCTH CTPOCHHUS aTOMa JI2.3 J12.7]J13.2
BOJIOPO/Ia, U30TONBI. XUMHUECKUE JI3.5
cBoicTBa Boopoaa.  /Jlek/ 219235
10.2 CrniocoObl IOTy4eHUsI BOIOPOJIA. OIlK-1.1 JI1.1J11.2
dusnueckre CBOMCTBa BOJOPOA. OIlK-1.2 | JI1.3J12.8 J12.2
AJnotponust BOAOpOAa: OpTo- U OIlK-1.3 | JI2.3 J12.7J13.3
11apaBoIOpPOAbI. ATOMApHBIA BOAOPO/I. OIlK-2.1 JI3.6 JI3.7
XuMHUECKHE CBOMCTBA BOJIOPOIA. OIlK-6.1 21523335
/J1a6/
10.3 |Boma. Bona B npupoze. M3oronHbiii OIlK-1.1 JI1.1J11.2
cocrtaB Bozbl. Pusnyeckue cBoOiicTBa OIIK-1.3 | JI1.3J12.8 J12.2
BOJIbl. AHOMaNTUK (PU3UYECKUX CBOWCTB TIK-1.1 JI2.3 JI2.7]J13.2
Boabl. CTpoeHre MOJIEKYIT BOABI. JI3.3J13.5
IonsipHOCTH MONEKYIBI BOABI. ACCOIN 213233
aIys MOJIEKYJ BOJIBI. XUMUYECKHE
cBorcTBa Bonbl. Tsbkenas Boga. /Cp/
Pazpgen 11. Daementsl 17 rpynnsl
Ilepuonnueckoii cucremor . 1.
MenpesieeBa
111 OO11as XapaKTepUCTHKA aTOMOB OIlK-1.1 JI1.1J11.2
3JIEMEHTOB. XapaKTepHbIC CTEIICHU OIlK-1.3 | JI1.3J12.8 J12.2
okucnenusi. CTpoeHne ABYyXaTOMHBIX JI2.3 J12.7J13.2
Monekyn. M3Menenne Xummnaeckoin JI3.3J13.5
aKTUBHOCTY B PSIIY IBYXaTOMHBIX 23 35
MOJIEKYJI raJoreHoB. BiusHue
MEKXMOIIEKYISIPHOTO B3aNMOACHCTBHS Ha
arperaTHoe COCTOSTHHE TaJlOreHOB.
/J1ex/
11.2 Coennnenns xiopa(-1). XmopoBomopon OIIK-1.1 JI1.1 JI1.2
1 XJIOPOBOAOPOHAS (CONSTHAS) KUCIIOTA. OIIK-1.2 JI1.3J712.8 J12.2
IonyueHue B IPOMBIIITIEHHOCTH U B OIIK-1.3 | JI2.3 JI2.7]13.2
naboparopun. OU3NKO-XUMIUYECKUE OIIK-2.1 JI3.7
cpotictBa. Coenuaenus ximopa(l). OIIK-6.1 23 25




Hutpun u oxcun. XiaopHoBatucras
kucnota. [lonyuenue u
(DU3UKO-XMMIYECKUE CBOMCTBA.
’Kasenenas Boga. OKUCIHTEIBHBIC
cBotictBa coequuenui xiopa(l).
XnopHas u3BecTb. [lomyuenue u
XUMUYecKHe cBoricTBa. CoeMHEHUS
xnopa(lll). Xnopucras kucnora.
Xnopursl. Coenunenust xnopa(V).
/J1a6/

11.3

XiopHOBatasi KUCJIO0Ta. XJI0paThl.
Bbepronerosa cons. [lonydenne u
xumugeckue cBoiictaa. Okenn xnopa(V1)
u ero npuMmeHenue. CoeIMHEeHNs XJIopa
(V). Oxeup xsopa(VII). Xnopuas
kucnora. [lepxmopatsl. [lonydenue.
DU3UKO-XUMHUYECKHE CBOWCTBA.
H3MeHeHne KUCTOTHBIX U
OKHCITUTENLHBIX CBOWCTB B PSAY
KHCJIOPOZICOICPIKAIIMX KHCIIOT XJI0pa U
OKHCJIUTENBHBIX CBOUCTB B psimy ClO- -
ClO2- CIO3- - ClO4-. Tlpumenenne
XJIopa U ero coenuHeHuil. bpom, non,
acrtat. PacpocTpaHeHHOCTD B IPUPOIE.
Ipocteie BemectBa. [TomyueHue B
MPO-MBIIIICHHOCTH ¥ B TA0OPAaTOPHUH.
DU3UKO-XUMHUYECKHE CBOWCTBA.
Coemunenus 6poma, uoja, acrara (-1).
T'aI0reHoBOIOPO/IBI U UX BOJHBIE
pactBopsl. CriocoObl MOyUSHHS
raJoreHoBoa0-poaoB. PU3UKO-
XUMHYECKUE CBOICTBA. 3aKOHOMEPHOCTH
U3MEHEHUsI CBOMCTB B Psilly rajore-
HOBOZIOPOJIOB U X BOIHBIX PACTBOPOB.
Coemunenus 6poma (1), mona (1).
Coemunenus 6poma (V), uona (V).
Coemunenus 6poma(VIl), noma(VII).
[IpumeHeHne NPOCTHIX BELIECTB U
COEMHEHUH 2JIEMEHTOB MOATPYIIIIBI
Opoma. bronoruueckas ponb
p-3nementoB VII rpymmer.  /Cp/

OIIK-1.1
OIIK-1.3
IK-1.1

JI1.1J11.2J11.3
JI1.5J12.8 J12.2
J23J12.4
JI2.7J13.2 J13.3
JI3.5
02053 54 35

Pazpen 12. DuemenTsl 16 rpynnbi
Ilepuonnueckoii cucremnr . 1.
MemnpeseeBa

12.1

OO01as xapaKTeprUCTHKA aTOMOB
aneMeHnToB 16 rpynmsl [Tepuonuueckoi
cuctemsl J.1. MenzneneeBan u mpocThIxX
BEILIECTB. XapaKTePHBIE CTEICHN
okucnenus. /Jlex/

OIIK-1.1
OIIK-1.3

JI1.1 J11.2 J11.3
JI1.5J12.8 J12.2
23 J12.4
J12.7]13.2 J13.3
JI3.5
93 55

12.2

Kucnopon. Ctpoerne Monexymnbl
KHcnopofa ¢ nmo3umuii MmeronoB BC u
MO. Iopsaok, AIuHA U YHEPTHSI CBI3U
monekynbl O2 u nonos 02+ , 02-, 022-.
[onyyenune kucmopona B 1adopaTopuu u
MIPOMBIIIJIEHHOCTH.
PU3NKO-XUMHYECKHE CBOMCTBA
kucnopona. Cepa. XapakTepHbie
creneHu okucieHus. Haxoxnenue B
npupoze (caMopoHas cepa, Cyiib(aThl,
XaJbpKoreHuIpl MetaiuioB). [Ipoctoe
BEIIECTBO. AJUTOTPOITHBIE MOAN(DHKALIIN
cepsl. ITonydenue cepbl. usnko-
XUMHUYECKHE cBolicTBa. CoeTMHEHUS
cepsl (-2). CepoBomopoxn. Ctpoerue
monekyisl. [lomydenne.
dusnko-xuMuIeckue cpoiictpa. /J1ab/

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

JI1.1 J11.2J11.3
JI1.5J12.8 JI2.2
J12.3J12.4
J12.7]13.2 J13.6
J13.7
93 95

12.3

Cenen, Temutyp, nononuit. Haxoxxnenue B
npupoze. IIpocTrie BemecTBa.
ANNOTpOnHBIE MOAH(UKAIINN.
[lony4yenune. PU3NKO-XUMHYECKHE

OIIK-1.1
OIIK-1.3

JI1.1J11.2 J11.3
JI1.5J12.8 JI12.2
J12.3712.4
JI2.7]13.2 J13.3




ceotictBa. CoequHeHus cenena (-2),
temnypa (-2), nononust (-2). [lony4yenune
7 (HU3UKO-XUMHUYECKHE CBOWCTBA.
H3MeHeHne KUCIOTHO-OCHOBHBIX M
BOCCTaHOBHUTEIILHBIX CBOMCTB
XaJBbKOT€HOBOIOPOIHBIX KUCIIOT.
Coemunenus Se(1V), Te(1V), Po(1V).
Oxcunpl. CeneHucrasi KHCIOTA.
Ionyyenne U HU3NKO-XUMHUYECKHE
cBoiictBa. /JIex/

JI3.5
01 52 54 35

12.4

CpaBHEHHE KUCIOTHBIX ¥ OKHCIIHTEIBHO-
BOCCTaHOBHTEIIBHBIX CBOHCTB CEPHUCTOI
U ceJeHUCTON Kuc- J1oT. CoeinHeHHs Se
(V1), Te(VI), Po(VI). Oxcumpt Se(V1), Te
(V). CenenoBas KHCIIOTa U TEILTYPOBast
KUCIIOTHL. CpaBHEHHE CBOWCTB CEPHOH,
CEJICHOBOM M TEJUTYpPOBOH KHCIIOT ¥ UX
conel. [IpuMeHeHue celneHa, Teiuypa 1
TIOJIOHUS ¥ MX COCTUHEHUH.
Buronornyueckas poib COeANHEHHMIT
cenena. /Cp/

12

OIIK-1.3

OIIK-6.1

OIIK-6.2
IK-1.1

JI1.1J11.2J11.3
JI1.5J12.8 J12.2
J23J12.4
JI2.7J13.2 J13.3
JI3.5
02053 54 35

Paznen 13. dnementsl 15 rpynnst
Ilepuonnueckoii cucremsr 1. 1.
Mengesneesa

13.1

OO01as xapakTeprucTHKa aTOMOB
anemeHnToB 15 rpynmsl [Tepronuueckoit
cuctems! JI.J1. Menzneneesa u mpocThix
BEILECTB. XapaKTepHbIE CTENIEHH
okucnenus.  /Jlex/

OIIK-1.1
OIIK-1.3

JI1.1J11.2J11.3
JI1.5J12.8 J12.3
J12.4 J12.7]13.2
JI3.3J13.5
33 55

13.2

A3oT - mpoctoe BerecTBo. [lonydenue
a30Ta B MPOMBIIUICHHOCTH | B
naboparopun. Pu3uKo-XUMUUECKHe
cBoiicTBa azora. Docop.
AnorpornHbie MOAU(UKAIHH.
PU3NKO-XMMHUYECKHE CBOMCTBA.
Coemunenus docdopa (-3).
Bonoponnsie coenunenus docdopa.
ITonyuenune. ®U3NKO-XUMHYECKUE
coiictBa. /JIab/

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

JI1.1J11.2
JI1.3J12.2 J12.3
J12.4 J12.7]13.6

JI13.7
393 55

13.3

CtpoeHue MosieKyibl azora (Merons MO
u BC). PacnipocTpaneHHOCTH B ITPUpPOJIE.
IIpocroe BemectBo. [lonydyenue azora B
IIPOMBILIJIEHHOCTH U B J1a0OpaTOPHH.
DU3NKO-XMMHUYECKHE CBOMCTBA a30Ta.
[IpumeHenne cBOOOIHOro a30Ta.
®docdop. PactipocTpaneHHOCTSH B
npupoze. [Ipocroe BemecTBo.
ANnoTponHbIe MOAU(UKAIINY.
IMony4enune pocdopa B
MIPOMBILIJIEHHOCTH.
DU3NKO-XMMHUYECKHE CBOMCTBA.
Coenunenus pocdopa (-3).
Bonoponusie coenunenus gocdopa.
Ilomyuenne. PU3UKO-XUMHYECKUE
cBorictBa. Coequuenus docdopa.
MpIbsk, cyppMa, BACMYT.
PacnipocTpaHeHHOCTB B IPUPOJE.
IIpocteie Bemectra. [lomyuenue.
CoennHEHNs MBIIIBSIKA, CYPbMBI U
Bucmyta(-3). l'uapuaet. [Tonyuenue.
Dusnko-xuMuIeckue cBoiicta. /Jlek/

OIIK-1.1
OIIK-1.3

JI1.1 J11.2 J11.3

JI1.5J12.2 J12.3

J12.4 J12.7]13.2
JI3.3J13.5
0109295

13.4

Iomyuenne. ®U3UKO-XUMHYECKUE
CBOMCTBA. MBIIBIKOBUCTAs KUCIIOTA U
apcerntsl. Coenu-Henus Mbitbsika (V),
cypeMmsl (V), Bucmyta(V). OKcHsbL.
MBIIBSKOBast KHCTIOTA U apCeHATEL.
CpaBHEHHE KHUCIIOTHO-OCHOBHBIX 1
OKHCIUTENBHO-BOCCTAHOBUTEILHBIX
CBOICTB OJHOTHUITHBIX COSANHEHHI
MBIIIbSIKA, CYPbMBI U BUCMYTAa.
OKHUCINTETBHBIE CBOMCTBA COSAMHEHHUHI

J1.1J11.2
JI1.3J12.8 JI2.2
J12.3 J12.4]J13.2

JI3.3J13.5

0233354055




BucmyTa(V). [IpuMeHeHne MbIIIbsKa,
CYPBMBI, BUCMYTa U X COCANHEHHUIL.
Tokcudeckoe AeliCTBHE COEAMHEHHUN
Mbltbsika. /Cp/

Pazpgeu 14. Diementsl 14 rpynnst
Iepuoanyeckoii cucremsbr JI.H.
Mengeneesa

14.1 OO01mast XapaKTepHUCTHKA AaTOMOB 4 OIIK-1.1 J1.1J11.2
9J1eMeHTOB 14-0ii rpynmnsl. XapaKkTepHble OIIK-1.3  [JI11.3J12.8 JI2.2
CTEIIEHU OKUCIIEHUS. YTIIEPONL. J12.3 J12.4J13.2
AJLTOTPONHBIE MO UKAIHH. JI3.3J13.5
PacnipocTpaHeHHOCTh B IPUPOJIE. 2335
Ipoctsie Bemectra. [lonyaenue u
(bH3HKO - XUMHYecKre cBoicTBa /JIex/

14.2 | XuMmmdeckue CBOMCTBA yrieposa. 12 OIIK-1.2 JI1.1J11.2
Kap6wnaer. [Tomyaerue u dpuznko- OIIK-1.3  |JI1.3J12.8 JI2.2
xumudeckue cBoiictBa. CoelMHEHUs OIIK-2.1  |J12.3 JI2.7J13.2
yraepona. Kpemunit. Haxoxnenne B OIIK-2.2 JI13.6
npupone. [Toxydenue u Gpuznko- OIIK-6.1 33 55
XUMHYECKUE CBOWCTBA KPEMHHSL.

I'epmanuii, 010BO, CBHHEL.
PacnpocTpaHeHHOCTB B TIPHPOJIE.
Ipoctsie BemectBa. [Tomyaenue u
¢$u3MKo -xumMuyeckue cpoiictea.  /J1ab/

14.3 | Yrnekucnslii ra3. CTpoeHHE MOJICKYITBI. 4 OIIK-1.1 |[JI1.1J11.2J11.3
INonyuenue u GU3NKO-XUMUUECKHE OIIK-1.3 |JI1.5J12.8 JI2.2
cBoiictBa. KapOGoHaTbl, UX CBOMCTBA. JI2.3 J12.7J13.2
Cepoyriiepo. @ocren. TuokapOOHATEIL. JI3.3J13.5
Huanamuppl. [{naHaTel ¥ THOIIMAHATEHI. 219235

Kapbamun. Coenunenus yriaepoaa (11).
Oxkcupn yraepoza (I1). Ctpoenue
monekyisl (Meroast MO u BC).
[Nonyuyenue u GU3UKO -XUMHYECKHE
cBoiictBa. [{lnanun Bogopona,
IIMaHOBOAOPOHAS KUCJIOTA (CUHHUIIbHAS
kucinora). [Tonydyenue u
(usnko-xumuueckue cBoricraa. L{uan.
[IpumeHeHne NPOCTHIX BELIECTB U
coequHeHnH yriepona. CUIULUIBL.
Kap6un kpemuus. ["'anoreHuibl KpeMHHSI.
I'excadropoxpemHuEBast KUCIOTA, €€
conu. Cunanbl. CTpoeH#He, TOTyYeHUE U
cBoiicTBa. CpaBHEHUE CBOMCTB CHIJIAHOB
1 IPEAENBHBIX YITIEBOIOPOIOB.
KucnoponHsle coenuHEeHNsT KPEMHUSL.
Oxcun xkpemuust (1V). Kpemuauessie
KuCnoThl. CBOMCTBA KPEMHHUEBBIX
kucnoT. Cruimkaresb, IOTy4eHUe H
npumenenre. Cunmukatsl. OKcun
kpemuus (11), monyuenue u cBoCTRA.
IIpumenenre KpeMHHUS U €T0
coequHeHUH. [ mapuabI repmaHusi, 0JI0Ba,
CBHUHIIA M UX CBOMCTBA. AMQOTEpHBIC
CBOMCTBa 0710Ba U cBUHIIA. CoeMHEeHHs
repmanus (1), onosa (1) u ceurta (11).
OKcuabl U THAPOKCHIBI TEPMaHUsI, OI0Ba
¥ CBHHIIA B CTETICHU OKHUCIICHUS (1+2),
M3MEHEHNE KUCIOTHO- OCHOBHBIX U
OKHCITUTEIFHO- BOCCTAHOBHUTEIIBHBIX
csoiict. Coenunennst repmanwus (1V),
onosa (V) u ceurma (1V).
CpaBHHTENbHAS XapaKTEPUCTHKA
KHCJIOTHO-OCHOBHBIX M
OKHCITUTEIFHO-BOCCTAHOBUTEIBHBIX
cBolicTB coenunennii repmanus (1V),
onosa (IV) u ceunna (1V). Inokcums
repMaHus, 0JI0Ba M CBHHIA. [ epMaHaTHI,
CTaHHATHI U ITIOMOaThl. CypHK:
CTpOEHHE, B3aUMO/ICHCTBHE C
kucnoramu. /Jlex/




14.4  |YCrepeoxumus 1 CBOIHCTBA 14 OIIK-1.3 [JI1.1JI1.2J11.3
THIPOKCKOKOMILIEKCOB T€PMaHHsl, 0J10Ba OIIK-6.1 |JI1.5J12.8 JI2.2
U CBHHIA. TeTparaio-reHuasl repMaHus, OIIK-6.2 J12.3J12.4
0JI0Ba, CBUHIIA, UX YCTOMYMBOCTE. IK-1.1 JI2.7J13.2 J13.3
I"anoreHnIHEIE KOMIUICKCHI: CTPOCHHE, JI3.5
ycToiunBocTh. Cyrmb(uas! repMaHus, 02333435
0JIOBA M CBYHIIA: ITOJTYYCHHE H CBOHCTBA.

TrocTaHHATHI M THOTEPMAaHATHI.
INpuHIMI paboTHl CBHHIIOBOTO
akKymymsTopa. [IpuMeHeHne repMaHus,
0JIOBa, CBUHIIA U UX COSUHECHUI.
Buonoruueckas ponb 3memeHToB 14-it
rpymmst.  /Cp/

Pazpnen 15. dnemenrsl 13 rpynnst
Ilepnopnueckoii cucrems! . 1.
Menpeneesa

15.1 O11as XapaKTepUCTUKa aTOMOB 4 OIIK-1.1 JI1.1J11.2
anemeHnToB. bop. Haxoxnenue B OIIK-1.3 [JI1.3 JI1.5J12.8
npupoze. Moaudukanuu 6opa. J12.2J12.3
Ionyuenue 6opa. PU3UKO-XUMUUECKHE J12.4 J12.7]13.2
cBoiicTBa. bunapHsle coenunenus 6opa JI3.3J13.5
UX CBOMCTBA, IOJIY4EHUE U CTPYKTYPBIL. 23935
Oxcup, KapOuJ, HUTPHJ, TaIOr CHUIBI
Oopa, OopHbIE CcTeKIIa.

TerpadTopobopHas KUCIO0Ta, €€ COMH.
I'mppuns! 6opa. Ho-Menknartypa.
Jubopan. CTpoeHUE MOJIEKYIIbI.
INony4eHune u cBOMCTBa qUOOpaHa.
BopaHbl, 0COOCHHOCTH CTPOCHUS X U
CTPYKTYpBI (KJ1030-, HUJI0-, TadHO-).
Boprunpuasl, momy4eHne, IpUMEHEHNE 1
cBoiicTBa. bopHbIe KMCIOTHI, X COMU.
[Tpumenenue 6opa 1 ero COeAMHEHUH.
/Jex/

15.2 IMony4yenune 6opa. PUIMKO-XUMHUYECKHE 9 OIlK-1.1 JI1.1J11.2
cBoMcTBa. buHapHbBIe coequHeHus bopa OIlK-1.2 |[J11.5J12.8 J12.2
UX CBOMCTBA, MOJIYYEHHUE U CTPYKTYPHI. OIlK-1.3 J2.3J12.4
Oxcun, KapOuJ, HUTPHI, FAJIOTCHUIbI OIIK-2.1 |JI2.7J13.2 JI3.6
0opa, OOpHBIE CTEeKIIA. OIlK-6.1 2355
TerpadropobopHas Kuciaora, ee Colu.

Tunpunel 6opa. [{nGopan. [Monydenue n
cBoicTBa qubopana. /J1ab/

15.3 OO01as xapaKTeprUCTHKA aTOMOB 10 OIlK-1.1 JI1.1J11.2
anemeHToB. bop. Haxoxaenue B OIlK-1.3 [JI1.3 JI1.5J12.8
npupozae. Monudukaiuu 6opa. TIK-1.1 JI2.2J12.3
IMony4yenne 6opa. PUINKO-XUMHUYECKHE J12.4 J12.7]13.2
CBOMCTBa. buHapHbIe coequHeHus bopa JI3.3J13.5
WX CBOMCTBA, MOIy4€HUE U CTPYKTYPHI. 2233 34 35
Oxcuna, kKapOua, HUTPU, TAIOT CHUIBI
0opa, OOpHBIE CTEKIIA.

TerpadropobopHas KucaoTa, ee COJu.
T'unpuaer 6opa. Ho-Menknarypa.
Jubopan. CTpoeHHEe MOJICKYIIbI.
Iony4enue u cBoiicTBa AUOOpaHa.
Bopanbl, 0COOEHHOCTH CTPOCHUS UX H
CTPYKTYp5I (KJ1030-, HUTO0-, TahHO-).
Boprunpuapl, moaydeHue, NpuMeHEeHHE 1
cBOIicTBa. BOpHBIE KHCTIOTHI, X COIH.
ITpumenenue 6opa 1 ero CoeIMHCHUH.
/Cp/
15.4  |/Koutp.pab./ 0 OIlK-1.1 JI1.1J11.2 Kontponbehas padora
OIIK-1.3 [JI1.3 JI1.5J12.8
OIIK-6.1 J12.2J12.3
J12.4 J12.7]13.2
JI3.3J13.5
31 52 323 B4
35
155 [/Ox3amen/ 36 OIIK-1.1 JI1.1J11.2
OIIK-1.2 [JI1.3 JI1.5J12.8
OIIK-1.3 J2.2 7123
J12.4 J12.7]13.2




JI3.3 JI3.5
215233 24
25
Pa3nen 16. Xumusi s-371eMEHTOB
16.1 Onements! 1 rpynmsl [lepuognueckoit 4 OIlK-1.1 JI1.2J11.3
cuctemsl J.M1. Menneneesa /Jlex/ OIlK-1.2 [JI1.6J12.1 J12.3
OIIK-1.3 J12.7
IK-1.1 23 55
16.2  |Onements! 2 rpymms! [leprognaeckoit 4 OIIK-1.1 JI1.2 J11.3
cuctemsl JI.M1. Mennaeneesa /JIex/ OIlK-1.2 |JI1.6J12.1 J12.3
OIlK-1.3 J12.7
23 55
16.3 «XUMUYECKHE CBOMCTBA 6 OIIK-1.2 JI1.2 JI1.3
ISJIOYHO3EMETIBHBIX METaILIOBY /J1ab/ OIlK-1.3 JI1.6J12.1
OIlK-2.1 |JI2.7J13.1 J13.8
OIIK-6.1 J13.9
IK-1.1 23 55
16.4 «XUMUYECKHE CBOMCTBA IIEIOUYHBIX 6 OIIK-1.2 JI1.2 J11.3
MeTasuioBy /J1a6/ OIlK-1.3 JI1.6J12.1
OIlK-2.1 |JI2.7J13.1 J13.8
OIIK-6.1 J13.9
IK-1.1 23 55
Pazges 17. Xumusi p-3j1eMeHTOB
17.1 «XUMUYECKHE CBOMCTBA a30Ta M €0 6 OIIK-1.2 |JI1.2 J11.3J11.5
coerHeHn /J1a6/ OIlK-1.3 JI1.6J12.1
OIIK-2.1 J12.7J713.6
OIIK-6.1 JI3.10 J13.11
TIK-1.1 23 55
17.2 «Xumuueckue cBorcTsa ochopa u ero 6 OIlK-1.2 [JI1.2 J11.3 JI1.5
coequHeHuiD» /J1ad/ OIIK-1.3 JI1.6J12.1
OIIK-2.1 J12.7J713.10
OIIK-6.1 JI3.11
TIK-1.1 23 D5
17.3 «CypbMa 1 BUCMYT, UX 12 OIlK-1.2 [JI1.2 J11.3 JI1.5
COC/IMHEHUS», Y TIIePO]I, COSTMHECHUS OIIK-1.3 JI1.6J12.1
yriepoaay, «Kpemuuii» /J1a6/ OIlK-2.1 |JI2.7J13.1 J13.9
OIIK-6.1 J13.11
TIK-1.1 23 95
17.4 DJeMeHThI-MeTasuIbl 13 rpymiis 4 OIlK-1.1 [JI1.1 J11.2 JI1.3
Iepuoaunueckoii cucremsr 1.1 OIlK-1.2 [ JI1.5 JI1.6J12.1
MenpeneeBa /Jlex/ OIIK-1.3 J2.3J12.7
23 95
175 «CBOICTBA aTIOMUHUS U €TI0 6 OIIK-1.2 |JI1.2 J11.3J11.5
coequHeHuii /J1ad/ OIIK-1.3 JI1.6J12.1
OIlK-2.1 |J12.7J13.1 J13.8
OIIK-6.1 J13.9
T1IK-1.1 23 95
17.6 DJIeMEeHThI-MeTasIbl 14 TpymIibI 4 OIlK-1.1 [JI1.2 J11.3 JI1.5
Iepuoaunueckoii cucremsr [1.1. OIlK-1.2 [JI1.6J12.1 J12.3
MemnpeneeBa /Jlex/ OIIK-1.3 J12.7
2395
17.7 «[TonyyeHue U CBOWCTBA COCAMHCHUIA 6 OIlK-1.2 [JI1.2 JI1.3 JI1.5
oJ10Ba, cBuHIay /J1ad/ OIIK-1.3 JI1.6J12.1
OIlK-2.1 |J12.7]13.1 J13.8
OIIK-6.1 J13.9
TIK-1.1 23 95
Paznen 18. Xumus d-3j1eMeHTOB
18.1  [oG6mas xapakrepucTuka 0 SIeMEHTOB 4 OIIK-1.1 J11.2J11.3
/TTex/ OIIK-1.2 |J1.6J12.3 J12.7
OIIK-1.3 23 55
18.2 KoopnunanimoHHble COeTUHEHUS: TEOPHS 4 OIIK-1.1 JI1.2 J11.3
KpHCTAILTIYecKoro 1ot /JIex/ OIIK-1.2 |JI1.6J12.3 J12.7
OIIK-1.3 23 55
18.3 KoopanHammonssie coequHeHus (2) 6 OIIK-1.1 JI1.2 J11.3
/J1a6/ OIIK-1.2 |J1.6J12.3 J12.7
OIIK-1.3 23 55




OIIK-2.1
OIIK-6.1
IK-1.1
18.4  |KoopauHaIIOHHBIE COSANHEHNUS: TEOPHS 10 OIIK-1.1 JI1.2J11.3
iontst urasaos /Cp/ OIIK-1.2 |JI1.6J12.3 JI2.7
OIIK-1.3 31 33 95
18.5 OnemenTsl 4 rpynmsl [lepuognueckoit 4 OIlK-1.1 [JI1.1 JI1.2JI1.3
cuctemsl J.M1. Menneneesa /Jlex/ OIlK-1.2 |[JI1.6J12.3J12.5
OIIK-1.3 J2.7
33 55
18.6  |Omements! 5 rpymms! [leprognaeckoit 4 OIIK-1.1 [JI1.2J11.3J11.4
cuctemsl JI.M1. Menneneesa /JIex/ OIlK-1.2 [JI1.6J12.1 J12.3
OIIK-1.3 J2.7
33 55
18.7 «Coenunenust BaHaaus /J1ad/ 6 OIlK-1.1 JI1.2J11.3
OIIK-1.2 | JI1.6J12.7J13.1
OIIK-1.3 JI3.8 J13.9
OIlK-2.1 33 55
OIIK-6.1
IK-1.1
18.8  |Onements! 6 rpymms! [Teprognaeckoi 4 OIIK-1.1 JI1.2 J11.3
cuctemsl J.M1. Menneneesa /Jlex/ OIlK-1.2 [JI1.6J12.3 J12.7
OIIK-1.3 33 55
18.9  |«Xpom u ero coenunenus. CoeMHEeHHs 6 OIIK-1.1 JI1.2 J11.3
MonubaeHa u Bonbdpama /J1ad/ OIIK-1.2 | JI1.6J12.7J13.1
OIIK-1.3 JI3.8 J13.9
OIIK-2.1 33 55
OIIK-6.1
TK-1.1
18.10 |DnemenTs! 7 rpymnmsl [leprogideckoit 4 OIIK-1.1 JI1.2 J11.3
cucremsl J.V1. Menneneesa /Jlex/ OIIK-1.2 |JI1.6J12.3 J12.7
OIIK-1.3 33 55
18.11 |[coemuHeHus MapraHiia B BBICIIMX 10 OIlK-1.1 JI1.2 J11.3
crenensx okucienus /Cp/ OIlK-1.2 [JI1.6J12.3 J12.7
OIIK-1.3 33 55
IK-1.1
18.12 |«Coenunenust mapranua /J1a6/ 6 OIlK-1.1 JI1.2 J11.3
OIIK-1.2 | JI1.6J12.7J13.1
OIIK-1.3 JI3.8 J13.9
OIIK-2.1 33 55
OIIK-6.1
IK-1.1
18.13 |OnemenTs 8 rpynmsl [lepronnyeckoit 4 OIlK-1.1 JI1.2 J11.3
cuctembl J.1. Menneneera /JIex/ OIIK-1.2 |J1.6J12.3 J12.7
OIIK-1.3 33 55
18.14 [«Xumunueckue CBOHCTBA jKene3a U €ro 6 OIIK-1.1 JI1.2 J11.3
coenuHeHni» /J1ab/ OIIK-1.2 | JI1.6J12.7J13.1
OIIK-1.3 JI3.8 J13.9
OIlK-2.1 33 55
OIIK-6.1
IK-1.1
18.15 |3nemenTsl 9 rpynmsl [lepronnyeckoii 4 OIlK-1.1 JI1.2 JI1.3
cuctemsl JI.1. Menneneera /Jlex/ OIIK-1.2 |J1.6J12.3 JI12.7
OIIK-1.3 33 B5
18.16 [Bnementsi 10 rpynmst [lepuoauueckoi 4 OIlK-1.1 JI1.2 J11.3
cuctemsl JI.1. Menneneesa /Jlex/ OIIK-1.2 |J1.6J12.3 J12.7
OIIK-1.3 33 B5
18.17 [«XuMmuueckne CBOMCTBA KOOAIBTA |, 6 OIIK-1.1 JI1.2 J11.3
HUKENS ¥ UX coequHeHuin /J1ab/ OIIK-1.2 | JI1.6J12.7J13.1
OIIK-1.3 JI13.9
OIlK-2.1 33 55
OIIK-6.1
IK-1.1
18.18 |Omementsr! 11 rpymmsl [eprommaeckoit 4 OIIK-1.1 J11.2J11.3
cuctemsl JI.1. Menneneesa /Jlex/ OIIK-1.2 [JI1.6J12.3 J12.7
OIIK-1.3 23 25
18.19 |«Xummueckue cBoiicTBa MenH, cepebpa 1 6 OIIK-1.1 J11.2J11.3
HX coenuHennii» /J1ab/ OIIK-1.2 | JI1.6J12.7J13.1
OIIK-1.3 JI3.8 13.9
OIIK-2.1 33 55




OIlIK-2.2
OIIK-6.1
IK-1.1
18.20 [Omementsr 12 rpynmsl [Tepronmdaeckoit 2 4 OIlK-1.1 JI1.2J11.3
cuctemsl J.M1. Menneneesa /Jlex/ OIlK-1.2 |JI1.6J12.3 J12.7
OIIK-1.3 33 55
18.21 [«Xwumuueckne CBOMCTBA IIMHKA, KaJMUS, 2 6 OIlK-1.1 JI1.2 JI11.3
PTYTH U UX coeMHEeHMD /J1ab/ OIIK-1.2 | JI1.6J12.7J13.1
OIIK-1.3 JI3.8 J13.9
OIIK-2.1 33 55
OIIK-6.1
IK-1.1
18.22  |SnemenTs! 3 rpymmsl [lepuomdeckoit 2 27 OIIK-1.1 JI1.2J11.3
cuctemsl J[.1. MenneneeBa; moaroToBka OIlK-1.2 |JI1.6J12.3 J12.7
OTYeTa 110 CUHTE3Y KOMIIEKCHBIX OIIK-1.3 9395
coenuHeHn Menu, cepebpa. /Cp/ OIIK-6.1
OIIK-6.2
IK-1.1
18.23  |koncynbraimu "d smeMenThI", 2 0 OIlK-1.1 JI1.2 J11.3 KOHTpOJIbHas pabora
KOHTpoJbHast padora /KonTp.pab./ OIIK-1.2 |JI1.6J12.3 JI2.7
OIIK-1.3 31 53 95
Paznen 19. Xumus f-anemenron
19.1 DJIeMEeHTHI JJAHTAHUJIbI U AKTUHHIBI 2 4 OIlK-1.1 JI1.2 J11.3
/JTex/ OIIK-1.2 |JI1.6J12.3 J12.5
OIIK-1.3 J12.6 J12.7
33 55
19.2 «CBolicTBa coelMHEHNH 2 6 OIIK-1.2 JI1.2 J11.3
pEeIKO3eMENbHBIX JIEMEHTOB, TUTaHA U OIIK-1.3 |JI1.6J12.5 J12.6
mmpkonus” /J1a6/ OIIK-2.1 |JI12.7J13.1 JI3.8
OIIK-6.1 JI13.9
33 55
19.3  |/Ox3amen/ 2 45 OIIK-1.1 |JI1.1JI1.2J12.6 9K3aMeH
OIIK-1.2 33 55
OIIK-1.3

5. ®OHJ] OIEHOYHBIX CPEJCTB

5.1. KoHTposabHbIe BONPOCHI U 3aaHUs

Hpe,HCTaBJ'IeHO OTACJIbHBIM JOKYMEHTOM

5.2. TeMbl NMCbMEHHBIX PadoT

Hpe,HCTaBJ'IeHO OTACJIbHBIM JOKYMECHTOM

5.3. ®oH/1 OLIEHOYHBIX CPeICTB

Hpe,HCTaBJ'IeHO OTACJIbHBIM JOKYMECHTOM

6. YAEBHO-METOJUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI MO YJIS)

6.1. Pexomenayemas jgureparypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTENH 3ariaBue MzparenscTBo, rog | Konuu-Bo
JI1.1 |Axwmeros H. C. OO01as 1 HeopraHuuecKas XMMUS Mocksa: Jlans", 1
2014, 31eKTpOHHBII
pecypce
JI1.2 |Cysopos A. B., OO6mas u Heopranuueckas xumus B 2 T. Tom 1: YueOHuK Mocksa: 1
Hukonsckuii A. b. Uz narenscTtBO
IOpaiir, 2019,
SJIEKTPOHHBIN PECypC
JI1.3 |Tymuxun E. U. Xumust. B 2 u. Yacts 1. OO01mas 1 HEOpraHU4eCcKas XUMHS: Mocksa: 1
Vuebuuk HsparenscTBO
IOpaiir, 2019,
AJIEKTPOHHBIN pecypc
JI1.4 |Pocun U. B., Tomuna |OO61muas u Heopranmdeckas xumus B 3 T. T. 2. Xumus S-, d- u f- [Mocksa: 1
JL . DJIEMEHTOB: YUEeOHHK HsparenscTBO
IOpaiir, 2019,
JIEKTPOHHBIN pecypc
JI1.5 |Pocun U. B., TomuHa |OO0mmas u Heopranndeckas xumus B 3 T. T. 3. Xumus p- Mocksa: 1
JL . 2JIEMEHTOB: Y4eOHUK H3patenbcTBO




IOpaiir, 2019,

3JIEKTPOHHBIN pecypc

JI1.6 |Oranecsn O. T., OO0mmast 1 HeopraHWJecKasi XUMHAS: Y4eOHUK Mocksa: €? 1
IlomkoB B. A., 3narenscTBo KOpaiir,
[lep6axosa JI. €., 2019, sneKTpOHHBIH
Bpens A. K. pecype

6.1.2. JlonoJHUTeILHAS JUTEPATYPA
ABTOpBI, COCTaBUTEIH 3arnaBue W3narensctBo, rox | Komma-Bo

JI2.1 |Tpersbsixos 1O. [I. Heopranuyeckas xumus. T.2: Xumus HellepexoIHbIX M.: Academia, 2004 15

3JIEMEHTOB

JI2.2 |benkuna E. 1., OO1mas ¥ HeopraHuueckas XUMusi: Y 4eOHO-METOIUUECKOe Cankr-IlerepOypr: 1
Uyrnosa K. IT. nocodue VYHuBepcuter

NTMO, 2015,
AIIEKTPOHHBIH pecype

JI2.3 |MapteinoBa T. B., Heopranudeckast xumust: Y4eOHUK Mocksa: OOO 1
Cynonunkas V.1 "Hayuno-

W31aTENbCKUHN IIEHTP
NH®PA-M", 2018,
AIIEKTPOHHBIH pecype
JI2.4 |Hukonsckuii A. B., OoOmas u Heopranuueckas xumusi B 2 T. Tom 2: YueOHuk Mocksa: 1
Cysopos A. B. WznarenscTBO
IOpaiir, 2019,
AIIEKTPOHHBIH pecype
JI2.5 |Cracs H. ®. Oo1mas u Heopranuueckas xumus. CripaBoyHUK: YueOHOoe Mocksa: 1
nocobue W3natenbeTBo
IOpaiir, 2019,
AIIEKTPOHHBIH pecype
JI2.6 |bexman U. H. Heopranuyeckas xumus. PagroaktiBHble aneMeHTbl: YueOHUK |Mocksa: 1
Wz narenscTBO
IOpaiir, 2019,
JJIEKTPOHHBIN pecypc

JI12.7 |Hukutuna H. T., OO6mas u Heopranuueckas xuMus B 2 4. Yacte 2. Xumus Mocksa: 1

I'pedenbkoBa B. . AJIEMEHTOB: Y4EeOHHK U MPAKTHKYM Wz narenbcTBO
IOpaiir, 2019,
JJIEKTPOHHBIN pecypc
JI12.8 [Cracp H.®. OO01mas 1 HeopraHUYeCcKasi XUMUS: CIIPABOYHUK Caparos: 1
IMpodobpazoBanue,
2017, 51eKTpOHHBII
pecype
6.1.3. MeTtonnueckue pa3padoTKu
ABTOpBI, COCTaBUTENH 3araBue MzparensctBo, rog | Konud-Bo

JI3.1 |YepuoBE.B., [pakTukym no Heoprannyecko xumun: Y. 4: Xumus 2016 36
HypranHosa 3. @., METaJJIOB: ydeOHOe ocobue
Buccep E. E.

JI3.2 |YepuoB E. b., Xumust. COOpHUK 3a1a4: yueOHOE TocoOHe Cypryr: 40
Kypasnesa JI. A., W3narenbckuii ieHTp
Buccep E. E. Cypl'V, 2017

JI3.3 [Mudraxosa H. I11., OO01as ¥ HeopraHuuecKasi XUMuUs: Y 4eOHO-METOTUUECKOE Kazanb: KazaHckuit 1
ITerpora T. I1., rocobue HAI[MOHATBHBIN
Paxmatymnuna U. ©., HCCIIEI0BATEILCKUI
3unknueBa T. T., TEXHOJIOT HYECKUI
MamoueBa O. 1., yHuBepcuteT, 2013,
KyznenioB A. M. SJIEKTPOHHBIN PECypC

JI3.4 |Tapxos K. 1O. OO6mas u Heopranuueckas XuMusi. OKHCIUTENBLHO- 2019, 351eKTpOHHBII 1

BOCCTaHOBHUTEJIFHBIE PEAKIIMU U XUMUIECKOE PABHOBECHE. pecypce
COOpHUK 3aJ]aHMH ¥ BApUAHTOB: yueOHOE rmocooue

JI3.5 |bab6kuna C. C., Pocun [OO1as u Heoprann4eckas XuMusi. 3aauyHuk: YueOHoe mocodue |Mocksa: 1
. B., Eadpumos B. 1., HsnarenscTtBo
Mscoenos E. M., IOpaiir, 2019,

Tomuna JI. [I. 9JIEKTPOHHBIN pecypc

JI3.6 |Amapues A. 11, OO6mast 1 Heopranndeckas xumus. JlaboparopHsrif nmpaktukym: [Mocksa: 1
KasakoBa A. A., Vuebnoe mocodue HsparenscTBO
Illepnnmpiaa JI. B. IOpaiir, 2019,

AJIEKTPOHHBIN pecypc

JI3.7 |YeproB E. b., Ipaxtixym o Heopranmdeckor xumun: Y. 2: meronuueckue (2012, 3meKTpoHHBIH 2
Hypraunosa 3. ©. yKa3aHHs pecypce

JI3.8 |YepnoB E. b., XUMUSI METAJIOB: METOANYECKHE YKa3aHUs 2015, sneKTpOHHBIH 2




Hyprnunosa 3. @., pecypc
Buccep E. E.

J3.9 |YepuoB E.b., X¥MHS METaJUIOB: yaeOHOe Imocodue Cypryr: 2
Hyprnunosa 3. @., W3 naTenbckuii HEHTP
Buccep E. E. Cypl'Y, 2016,

3JIIEKTPOHHBIN pecypc

JI3.10 |Anuxuna €. B., OO1uast ¥ Heopranudeckast XuMust. JJabopaTopHsIi pakTHKyM: |MockBa: €7 1
babkuna C. C., benoBa |YuebHOoe mocobue uist By30B 371aTenbeTBO FOpaiir,

JI. H., Endpumos B. €., 2019, >71eKTpOHHBII
Msicoenos E. M., pecypc

Pocun €. B., Tomuna

JI. ., SApommHckuii A.

J13.11 |Anapues A. €9., OO61uast ¥ Heopranudeckast Xumust. JTabopaTopHbIi pakTHKyM: |MockBa: €7 1
Kazakopa A. A, YuebOHoe nocobue 371aTenbeTBO FOpaiit,
[leBuuusiza JI. B. 2019, sneKTpOHHBIH

pecypc
6.2. IlepeueHb pecypcoB HH(OPMALHOHHO-TEJeKOMMYHUKAUMOHHOI ceTH "'MHTepHeT"
D1  |Xumuueckas sunmkioneaust  http://www.xumuk.ru/encyklopedia/
92  [XuMuK - caiit o xumun  http:// www.xumuk.ru
33 |Monorpadun, y4eOHHKN, XUMUYECKUE KypHAJIBI U y4eOHBIe 0a3bl JaHHBIX [0 XUMHYECKUM 3JIEMEHTaM ¥ COCIMHEHHSM
http://www.chem.msu.su/rus/elibrary/
D4  |Buorexuonornueckuii nopran Bio-X http://bio-x.ru
35  |Karanor xumuueckux pecypcos http://www.chemport.ru/?cid=14

6.3.1 IlepeuyeHb NPOrpaMMHOro oGecnedeHust

6.3.1.1|maxer mpukmausx mporpamm Microsoft Offise

6.3.2 IlepeueHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1|MHQ)opmauMOHHo-npaBOBoﬁ noprai "apanr.py, CpaBo4Ho-TpaBoBast cucreMa «KOHCYIbTaHT IUTIOC)

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO/1YJISA)

7.1|Yuebuble ayquTopuy Ui NPOBEICHUS 3aHATHH JEKLIMOHHOTO THIIA, TPYIIIOBBIX U HHIUBUIYaJIbHbBIX KOHCYIbTALNH,

TEKYIIEro KOHTPOJISL M IPOMEKYTOUHOM aTTeCTallMi OCHAIICHBI: THIIOBOH y4eOHOMH MeOENbI0, TEXHUYECKUMH CPEACTBAMU
00y4eHUs1, CITYKAIIMMU JUTSl IPEACTaBICHHs yueOHOH MHPOPMAIIUH.

7.2|J1aGopaTopHbIe 3aHATHSI IPOXOJAT B 1a00OPATOPHBIX OMEIICHHIX Kadeapbl, 000pYAOBaHHBIX B COOTBETCTBUH C

TpeOOBaHUSIMA HOPMATHUBHBIX JIOKYMEHTOB ISl y4EOHBIX XMMUYECKHUX JiabopaTopuid Ha 16 pabodux MecT, a TaKkke
HEOOXOAMMBIM 000pY/IOBaHHEM, PEAaKTUBAMH U MaTepUaIaMH JUIsl BBIIOTHEHUs 1a0opaTopHbIX paboT (B T.4., pH-MeTpamu
1 MOHOMEpPaMH, MarHUTHBIMH MEIIAJIKaMH, J1a00paTOPHO# MOCy 01 1 T.11.)




