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1. HEJIb U 3AJAYH OCBOEHUSA JUCIIUITJIMHBI

Llenv: GopMHUpPOBaHUE U PA3BUTHE Y CTYACHTOB HAYYHOI'O XUMHUYECKOTO MBIIUICHUS HA
OCHOBE CHCTEMHOI'0 MOJIX0a, COBPEMEHHBIX METOIOJIOTUNA U IOCTUKEHUI TEOPETUUECKON U
NPUKJIAJHON HAYKH; YMEHUH U HaBBIKOB SKCIIEPUMEHTAIbHON PabOThl, KAK OCHOBBI JIJISI
Pa3BUTHS TBOPUYECKOTO MOTEHIMAA OYAYLIET0 YUYUTENs: XUMUH.

3aoauu:

1. dopmupoBaTh TeopeTHdecKuil (yHIaMEHT COBPEMEHHOW XMMHMM KakK €IMHOM, JIOTUYECKU

CBSI3aHHOM CUCTEMBI.

2. PacmpuTh M 3aKpenuTh Oa30Bble MOHATUS XHUMHH, HEOOXOIUMBbIE ISl JajbHEHIIero

U3yUYeHUs pa3IMYHbIX 001acTel XUMHUU U OMOJIOTHH.

3. ®opmupoBaTh MNpeAcTaBIeHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS HPUPOJIBI, O

XMUMUYECKON KapTHHE MHUPA; O B3aMMOCBS3U XMMHYECKHX, OMOJOTHYECKUX U (PU3MUECKUX

IIPOLIECCOB; O POJIM XMMHH B PEIICHUH TTI00aIbHBIX MPOOJIeM YeI0BeYeCTBa.

4. Pa3BuBaThb CHOCOOHOCTHM K OKCIEPUMEHTAJIbHOM, HCCIIEOBAaTENbCKOW pabore W
NOTPEOHOCTH K CaMOCTOSITEIbHOMY IPUOOPETEHUIO 3HAHUI.

2. MECTO JANCHUITVINHBI B CTPYKTYPE OBPA3OBATEJLHOM
MNPOI'PAMMBI

Juctunnuna «30paHHble T71aBbl COBPEMEHHONW HEOPraHUYECKOM XUMUN SBIISIETCS YacThIO
y4eOHOro IUlaHAa MarucTpaTypbl Mo HampasieHHto moArotoBku 44.04.01 Ilemarornueckoe
obpazoBanue, mpodwib (Iporpamma MaructpaTypbl) «OOmas ouonorus U XuMus». JucnumimHa
BkiaoueHa B binok Bb1.B. «luctumimusasl (Momynu)», yacTh, (opMmupyemas y4aCTHUKaMHU
oOpazoBatenbHbix oTHomeHui, b1.B.01. ducuumnuuel (Momymu) mno BeiOopy 4 (/IB.4).
Jucuumuuba yctaHoBieHa By3oM. Peammsyercs B HTICIIM (¢) PITIHIY na xadenpe
€CTECTBEHHBIX HayK.

[IporpamMma JUCHMIUIMHBI OXBaThIBAET OOCYXKJEHHE aKTyalbHBIX BOIPOCOB COBPEMEHHOM
HEOPraHMYEeCKON XHMHMH, HEOOXOAMMBIX N (OpMHpPOBaHUS HAYYHOTO M OOIEXMMHYECKOTO
MHUPOBO33PEHHUSI COBPEMEHHOT0 y4HTeds Ouosoruu u xumuu. JucrumnuHa «V30paHHBbIE TIIaBbI
COBPEMEHHON HEOpPraHWYecKoW XHMMHUN» Oa3UpyeTcs Ha 3HAHUAX, MOJIYYEHHBIX HpPU H3yUYECHUH
JUCLUIUIMH MojyJei (ypoBeHb OakanaBpuara): «CTpoeHHE MOJEKYJI M OCHOBBI KBAaHTOBOH
xumumn», «OOmias, HeopraHMYeckas XUMHUS U HEOpraHudeckuil cunres», «30paHHBIE TJIaBbI
HEOPraHUYECKON XUMUU» U AP.

3. PE3VJIBTATHI OCBOEHUSA JUCIIUIIJIMHbI

JucnunnuHa HanpaBieHa Ha (GOpPMHUPOBAHUE U PA3BUTHE CIETYIOMINX KOMIIETEHIIUHI:

OpraHnu30BbIBATb U

ITOJIOKCHU A u Tpe60BaHI/IH K

Kon n Kox u HaumeHoBaHMe Jeckpunrtopbi
HaNMeHOBaHMe HHIUKATOPA A0CTHXKEHUS
KOMIIeTeHIIUH KOMIeTeHIIHI
[IK-1. Cnocoben NIIK 1.1. 3HaeT: KOHUENTyalbHbIE | 3HAET UHCTpyMEHTapui

COBpEeMEHHbIe HH(OpPMALMOHHBIE

peann3oBbIBaTh OpraHu3alui  00pa30BaTEIBLHOTO | TEXHOJIOTMU U TPOrPaMMHBIC
nporecc 00y4eHus nporecca N0 OHOJIOTHU U XHMHH, | CPEICTBA, B TOM qpcIe
OMOJIOTUHU U XMMUU B | OTIpe/essieMble ®I'OC | OTe4eCTBEHHOTO  NPOM3BOJICTBA,
00pa3oBaTebHbIX COOTBETCTBYIOLIECTO YPOBHS | JUTS perieHus 3a/1a4
OpraHu3aIMsIX o0Opa3oBaHus; npodeccuoHaIBLHON
COOTBETCTBYIOLIETO | KOMIIOHEHTBl ¥ XapaKTEPHCTHKY | ACATCIbHOCTH.




YpOBHST 00pa3oBaHMs

COBPEMEHHOT0 00pa30BaTEIbHOTO
nporecca; 0COOEHHOCTH
NPOCKTUPOBAHUS
00pa3oBaTeNIFHOTO MpoIecca 10
ouonoruu u XUMHH B
00pa30BaTENBPHBIX  OPraHU3AIMAX
COOTBETCTBYIOIIHUX YPOBHEM
o0pa3zoBaHus;

CTPYKTYpY TIpolecca OOy4eHHUs

ounonorun u XUMUHU B
00pa30BaTEIbHOM  YUPEXKICHUH
obmero obOpa3oBaHus,
00pa30oBaTEeNbHBIX  OPraHU3ALUSAX
CIIO u BO; MpeIMETHOE
COJZICpKaHHE, OpTraHU3aLUOHHBIC
dbopMBI, METOABI W  CPEACTBa

o0ydeHuss OWOJOTUM U XWMHH B
00pa3oBaTeNbHbIX OpraHMU3alMIX

COOTBETCTBYIOIIHX YPOBHEM
oOpa3zoBaHus;
COBpEMEHHBIE  00pa3oBaTeIbHbIC

TEXHOJIOTUM M OCHOBAHHS [UIS WX
BEIOOpPa B LENSIX JIOCTHIKEHUS
pe3yabTaToB OOYy4YEeHHS OHOJOTHH
U XUMHH

00y4eHus1 OMOJIOTUH U XUMUHU

YMeer BbIOpaTh  TEXHOJIOTHH,
COOTBETCTBYIOITUE y4ueOHOU
3ajaue.

Baaneer HaBbIKaMU
pohecCHOHATBLHOM
KOMMYHHKAINH MOCPEACTBOM

COLIMAJIbHBIX CETEN.

NIIK1.2. YmMeer: xapakTepu3oBaTh
mporecc oOy4eHHs OHOJIOTHH U

XUMHH Kak B3aNMOCBSI3b
MPOLIECCOB YUYEHHUS u
MpENoJaBaHus;

pEaIN30BBIBATH B3aUMOCBSI3b

neneii oOydeHus OHWONOTHH U
XAMHUHM W Iieedl oOpa3oBaHHs Ha

COOTBETCTBYIOLINX YPOBHSIX;
UCIIOJIb30BATh pa3IuYHbIC
UH()OpPMAIIMOHHBIE PECYpPCHl IS
oTOOpa  COICpIKAHUS  XUMHKO-
OMOJIOTHYECKOTO  00pa30BaHMUS;
HPOCKTHPOBATH HPEIMETHYIO

00pa3oBaTEIbHYIO CPEaY

3Haer TpeOOBaHMS K NOJATOTOBKE
IPEe3eHTalHH.

Ymeer HCITIOJIb30BaTh
COOTBETCTBYIOIIIHE IIPOTrPaMMBbI
JUIS pa3paboOTKK 3aJjaHui B paMKax
MpeaMETA.

Baageer OCHOBaMH
MEIHArpaMOTHOCTH.

UIIK 1.3. Bnageer: nmpeaMeTHbIM
COJIEpIKAHUEM, METOIUKOMN
00y4yeHUsT OMOJIOTMM U XUMHU B
00pa30oBaTeIbHOM  YUPEXACHUU
o0mrero o0pa3oBaHus U BY3€;

COBPEMCHHBIMH  METOJaMH U
TEXHOJIOTHSIMU oOy4deHus c
Y4E€TOM COIMAIILHBIX, BO3PACTHBIX,
MICUXO(PU3HOTOTHIECKUX H
WHAWBUIYAIBHBIX  O0COOCHHOCTEH
o0yyaeMbIX B 00pa3oBaTEIbHBIX

3HaeT HAyyHYI0 METOOJIOTHIO
JTUCHHUILITUHBI, CHOCOOBI pEIICHUS
pacueTHBIX 3a/la4  Pa3IUYHOTrO
YPOBHSI CJIOKHOCTH.

Ymeer MNPUMCHSATb COBPEMCHHBIC
CHCTCMBI n TCXHOJIOTHH
OopraHu3anuun 3aHIATHHN

Baaneer pa®oThl MO NOUCKY U
cUCTeMaTH3aluU JAONOIHUTEIbHOM
uH(bopMaluu Ipu

MOJrOTOBKE K 3aHSATHSIM.




OPraHu3alMsAX Pa3HOrO YPOBHSL.

[1K-3. Cnoco6en | UIIK 3.1. 3HaeT: oOuine moHATHUS,
OPUEHTHPOBATLCS B | TCOPHH, MpaBwIIa, 3aKOHBI,
BOIIpOCax OHWOJIOTHH, | 3aKOHOMEPHOCTH MPEIMETHBIX
9KOJIOTHH U XHUMHUHU | oOjlacTei  OMOJOrHs,  XHUMHS,
Ha COBPEMEHHOM | 3KOJIOTH; 3aKOHOMEPHOCTH
YpOBHE pPa3BUTHUS | Pa3BUTHUSI OPTAHHYECKOTO MHUPA;

HAyYHBIX OCHOBHBIE TIPHHIIAIIBI
HaIpaBJICHUH B | TEXHOJIOTHYECKUX MIPOIIECCOB
JTAHHBIX 00JIaCTAX XUMHYCCKUX  TMPOM3BOJICTB U
CIocooeH HCIIOJIb30BAaTh
MOJTyYCHHBIC 3HAHHS B
po(hecCHOHATLHOM e TEIIbHOCTH
¢IMHCTBA OPTraHMYECKOI0 MHUPA.

3HaeT HaydHbIE OCHOBBI Kypca
XUMHH.

Ymeer MNPUMCHATH IMOJTYYCHHBIC
TCOPCTUUCCKHUEC W MPAKTHYCCKUC

3HAHUA B y4eOHOU n
po(heCCHOHATTLHOM e TEIIbHOCTH
Baageer rpreMaMu
HUCIOJIL30BAHUS 3HAaHUH 0
COBPEMEHHBIX JOCTHKEHHSIX B
obnactu oomei i
HEOPraHMYECKON XHMHH B Kypce
XUMUU 0011e00pazoBaTebHON
IIKOJIBL.

NIIK 3.2. YmeeT: OOBACHATH
XMUMUYECKHE OCHOBBI
OMOJIOrMYECKUX MPOIIECCOB U
(bU3UOTOrMUECKUE MEXaHU3MBI
pabOTHI PA3TMYHBIX CHCTEM U
OpTraHOB PaCTeHUM, )KUBOTHBIX U
YeJI0BEeKa; OPUEHTUPOBATHCS B
BOINPOCaX OMOXMMUYECKOTO
eIMHCTBA OPTraHUYECKOTO MHpA.

3HaeT coBpeMEHHbIE MPOOIEMbI
HEOPraHMYeCKOM XMMHUHU.

Ymeer CaMOCTOSITEIIHLHO
no0upaTh WJUTFOCTPATUBHBIN
MaTtepual JUTSt M3y4aeMbIX
SIBJICHUM.

Baaneer KynbTypoWd MBIIUICHUA,
CIIOCOOHOCTBIO K  000OIIEHHIO,
aHaNu3y, BOCTIPUSITUIO
uH(pOpMAaIlMH, TTOCTAHOBKE IETU U
BbIOODPY MyTeH ee TOCTHKEHUSI.

NIIK 3.3. Bnaneer:
KJIACCUYECKMMHU U COBPEMEHHBIMU
METOAAMHU M METOJUUECKUMHU
preMaMM OpraHu3aluy U
NpoBeIeHUs Ta00PaTOPHBIX,
HKCIEPUMEHTANIBHBIX U MOJIEBBIX
UCCJIE0OBAHUM B IIPEIMETHBIX

3HaeT COBpPEMEHHBIC JTOCTHUKECHUS
B 00JIaCTU XUMHHU.

Ymeer MOMYJIIPU3UPOBATH
MaTepHuall IUCIHUILINHbI
Baaneer HaBBbIKaMH

HCCHGHOB&T@HBCKOﬁ ACATCIIBHOCTH
HaBBIKaMU 06Cy>KILGHI/I$I HAay4YHBIX

001acTaX OHOJIOTHH, XUMMHU, XUMHYECKHUX npobiem B

9KOJIOTHH. JTUCKYCCHSIX, dbopMupoBaHUs
COOCTBEHHO MTO3HIUH, u
OTCTauBaHUs, HCTIOJB3YS
pas3InYHbIC CBEJICHUS ISt
apryMCHTAIIHH.

4. CTPYKTYPA U COAEP KAHUE JUCHHUIIVINHbI

4.1. O0beM TMCUMILIMHBI M BUAbI KOHTAKTHOM M CAMOCTOSATEIbHOM PadoThl

OO61mas TpyA0eMKOCTh AUCHHUIUINHBI COCTaBIsAET 6 3a4. ef. (216 yacoB), ceMecTphbl H3yUeHUs
— 1,2, pacnpezenenue no Bugam padboT IPEICTaBICHO B TaOIHIIE.

®opma o0ydeHus

Bun pa6orsl

3aouHas

1 cemectp 2 ceMecTp

O0uas TpyA0eMKOCTb JUCITUIUIMHBI TTO 180
y4eOHOMY TJIaHY
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KonrakTHas paboTa, B TOM YHCIIE: 8 8
Jlexknuu 2 2
JlaboparopHbie pabOTHI 6 6
CamocrosiTesibHas padoTa 163 24
[ToaroroBka K 9K3aMeHY 9
[ToaroroBka K 3a4eTy 4
4.2. YyeOHO-TEeMATHYECKUH IJIaH JUCIHUIIJTHHEI
KouraktHas OneHo4uHbIe O1eHo4YHbBIE
HaumenoBanue Bcero pabora Camocr. cpeiacTBa cpencTBa Juis
pa3/esioB U TeM yacoB | Jleknu | JIaoO. pabota JUISL MIPOMEXKYTOYH
JTUCHUTUTUHBI u paboTsl TEKYILETO ot
KOHTPOJIS aTTecTaluu
1.Teopetnueckue 23 1 2 20 [IpoBepka Bomnpocsl k
OCHOBBI KOHCIIEKTa. AK3aMEHy.
COBPEMEHHOT0 Kypca CobecenoBan | Bompocsr k
xumuu. CTpoeHue u ue 10 3a4ery.
CBOICTBa aTOMOB. MaTtepuanam
[Tepuoanueckuit crareu
3aKOH U
repuoinyecKast
CUCTeMa XUMHYECKHX
anemenToB J[.1.
MenneneeBa
2. Xumuyeckas CBs3b. 23 1 2 20 VYuyactue B
CBoiicTBa BEIIECTB € pabote
Pa3IUYHBIM THIIOM KpYyTJIOTO
XUMHUYECKOH CBSI3U cToja
«XHUMHUYECKA
s CBSI3bY
3. Knaccudukanus u 14 - 2 12 [TpoBepka
HOMEHKJIaTypa KOHCIIEKTa.
HEOPTaHUYIECKHX VYuyacrtue B
COCIMHECHU. IpyIIIOBON
OcHOBHBIE CBOMCTBA JIMCKYCCHUH
OCHOBHBIX KJIaCCOB no
HEOPTaHUYECKUX Marepuaiam
COEMHEHHUI. cTareu
4. PacTBOpBI. 24 4 20 IIpoBepka
DNeKTpoNIUTHYECKas KOHCIIEKTa.
JTACCOINAIINS. Yuactue B
IpyIIIOBOR
JIMCKYCCHUH
o
Marepuagam
cTareu
5. OxucnauTeNnbHO- 24 4 20 [Tposepka
BOCCTAHOBUTEIbHBIE KOHCIIEKTa.
peaxkuuu VYyactue B




IpyIIIOBOX
JIMCKYCCHUH
o
Marepuaiam
craTen
6. DJIeMEHTBI 35 1 4 30 Vuyacrtue B
TJIABHBIX MTOATPYIT IPYIIOBOMH
MIePUOIUYECKON JUCKYCCUH
CHCTEMBI M MX
COEIMHEHHUS
7. KomImiekcHbIe 19 4 15 Yuactue B
COEIMHEHHUS pabore
KPYTJIOTO
CTOJIa Ha
TEMY
«KommexcH
bIe
COEIMHEHHS;
CTpOCHUE,
CBOMCTBa»
8. DneMeHTHI 35 1 4 30 [TpoBepka
MOOOYHBIX MOATPYIITT KOHCIIEKTA.
MIEPHONISCKON CobecemoBan
CHCTEMBI M UX He€ T10
COCIUHEHHUS MaTepuagam
cratei
9. Heopranuueckuit 26 6 20 Orenka
CHHTE3 JKCIIEPUMEH
TaJbHOM
paboThI
ITonroroBka m crmaua 9 - -
sk3amena (1 cemectp)
TloaroroBka u cmavua 4
3auera (2 cemectp)
Bcero no 216 4 12 187
JUCIUILINHE

Tunosele 3aaHUs U1 TEKYIIETO KOHTPOJISL U IIPOMEXYTOYHOM aTTECTALMU 110 JUCLUIUIMHE,
KPUTEPUM M ILIKaJbl OICHWBAHUS, a TAKKE METOJUYECKHE PEKOMEHIAUUH A 00ydaromuxcs
IIPEJICTaBJICHbI B IPUIOKEHUH K paboueil mporpaMme JTUCIUIUINHEI.

4.3 . Conep:xanue TUCHUILIHHBI

Paznen 1. TeopeTuueckue 0CHOBBI COBPEMEHHOI0 Kypca XUMMUH.

O0630p mpexacraBineHuil 0 cTpoeHUMH aToMa. COBpEMEHHbIE MNPEACTABIEHUS O CTPOECHUU
aToMa (KBaHTOBAaHUE HSHEPIHH, KOPIYCKYJSPHO-BOJIHOBOW Jyallu3M, BEPOATHOCTHBINH XapakTep
KOOpJAWHATHI 3JEKTpOHA). ATOMHas OpOUTalb, €€ XapaKTepUCTUKU (KBAHTOBBIC YHUCIIA).
DJEeKTPOHHOE CTPOEHUE MHOT03JIEKTPOHHBIX aTOMOB.

XapaKkTepuCTUKA YaCTHII, BXOAAIINX B sIIPO (TIPOTOHBI, HEHPOHBI). SIAepHBIE CHUIIBI, HX

CBS3BIBAIOIIME M HMX XapakTepHble CBOICTBa (MaJleHbKMH paguyc ACHUCTBUS, 3apsAaoBas
HE3aBUCHMOCTb, HACHIIIEHHE, 3aBUCIMOCTh OT HAIPaBJICHHUsI CITMHOB HYKJIOHOB).
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Mopenu ctpoenus sep (00o104eyHast U KaneabHast).
Tunsl paaAnoakTUBHOTO pacnaja (o-, B-3JIEeKTPOHHBIN U O3UTPOHHBIN pacajl, CHOHTaHHOE
JIEJIEHNE, DJIEKTPOHHBIN 3aXBar).
XUMHYeCcKOe U OMOJIOTHUeCcKoe IeUCTBUE U3ITYUCHH.
MeueHble aTOMBI.
[IpoucxoxaeHne XUMHYECKUX JIEMEHTOB (aTMO(dUIIbHBIE, TUTO(UIbHBIE, XaTbKO(QUIbHbIE,
cUIepO(UIIbHBIC HIIEMEHTHI).
PacnpocTpaneHre XHUMHUYECKUX 3JIEMEHTOB B 36MHOW KOpE.

AToMHBIe panuychl. X M3MeHeHHe B MepHOAax M rpynmnax (TJIaBHBIX M MOOOYHBIX
noarpynmax Ilepuomnueckoii cucremsl J[.M. Menneneesa). SAABnenue d- u f-cxxatus. Bropuunas
NEPUOANYHOCTb.

OHeprusa moHuzanuu. OakTopel, OT KOTOPBIX 3aBUCHUT SHEPrusi MoHu3auuu (dhdexTs
SKpaHUPOBAHUS M NPOHUKHOBEHHUS, KAWHOCUMMETPHS, YCTOMUMBOCTh HAIIOJIOBUHY M IOJIHOCTHIO
3aMOJIHEHHBIX aTOMHBIX opOuTasnei). I3MeHeHne B NepuoguuecKoi CCTEME.

DHeprust CpoJICTBa K ANIEKTPOHY, (PaKTOPhl OT KOTOPHIX OHA 3aBUCHT U €€ W3MEHEHHE B
nepuoanyeckoit cucrteme /.M. Menaeneena.

OcHOBHbBIE THIIBI XMMHMYECKOH CBSA3M, MX CBOWCTBAa (KOBAJIEHTHasl CBSA3b, WOHHAf,
MeTaJlJIM4ecKasi, BOJOpPOJAHAs CBsI3b, CHJIBI MEXMOJEKYJIIpHOro B3auMonencTBus). OoOmue
CBOMCTBAa XMMHUUYECKOM CBSA3M M HMX paziauuue. MexaHu3M M NMpUYuHAa 00pa30BaHUS XUMHUYECKOU
CBSI3U, OCOOCHHOCTH METANTMYECKON, WOHHOHM, BOAOpPOAHOW CBsizM.  (CBOWCTBA BEIIECTB C
pa3IMYHBIMU TUIIAMU XUMHUYECKOU CBSI3U.

Paspnen 2. Xumuueckas cBsi3b. Teopuu XMMHYECKO# CBSA3H.
CBoiicTBa BemiecTs ¢ pa3sJMYHbIMH THIIAMH XHMH4YECKOH CBSI3H.

B3rnsiael Ha CyIIHOCTh XMMHYECKOM CBsI3H. OCHOBHBIE XAPAKTEPUCTHKUA XUMHUUYECKOU
CBA3M: JUIMHA, SHEPTUs, HANIPABICHHOCTh. BasleHTHBIN yrosi. OCHOBHBIE THIIBI XUMHUYECKOU CBSI3H.
KoBasieHTHas cBs13b. KBaHTOBO-MEXaHMYECKHE METONBI €€ TPAaKTOBKH. MeETOJ BAJIEHTHBIX CBS3€H
(MBC). ®usnueckas ujess Meroja: oOpa3oBaHHE JBYXIEHTPOBBIX JABYXJJICKTPOHHBIX CBs3EH,
MPUHIIAIT MakcUMalbHOTO nepekpbiBanus AQ. J[Ba MexaHn3Ma oOpa3oBaHMsI KOBAJIEHTHOW CBA3H:
0000I1IeHNsT HECTapeHHBIX JJIEKTPOHOB pa3HBIX aTOMOB U JOHOPHO-AKIEITOPHBIA MEXaHU3M.
CBolicTBa KOBAJICHTHOM CBSI3M: HACHIIAEMOCTh, HAIIPABICHHOCTH,NTOISIpU3yeMOocTh. HackmaeMocTs
KoBajJieHTHON cBsi3u. KoBaneHTHOoCcTh aromoB anemeHToB I, II, III mepuomos. HampasneHHOCTH
KOBAJIGHTHOM CBsi3u. Teopws HampaBieHHBIX BajlieHTHOcTed. [uOpummzamms AQO. VYcmoBus
YCTOMUMBOM THOpHIM3AlMM aTOMHBIX opOHuTanei. Tumbl THOpUAM3ALMNA U TE€OMETPHUH MOJIEKYIL.
[TonsipHOCTH CBSI3€M M MOJAPHOCTHh MOJIEKYJ. [[MTIOIBHBI MOMEHT CBA3H, G- U M-CBsI3H. KpaTHOCTH
cBs13U. PaKTOPBI, BIUAIOIINE HA IPOYHOCTH CBA3U. [10I1pr3yeMOCTh KOBAJIECHTHOM CBSI3H.

CBoiicTBa BEUIECTB C METAUIMUYECKUM THUIIOM CBS3H (IJIACTHYHOCTh, KOBKOCTb, TEIUIO- U
AJIEKTPOIPOBOTHOCTh, BOCCTAHOBUTEIbHBIE CBONCTBA). CpaBHEHNE XMMUYECKOH CBSI3U B METalIax,
00pa3oBaHHBIX d3JEMEHTAMM TIJIaBHBIX M MO000YHbIX moarpynn. CpaBHeHHE (U3HUECKUX U
XMUMHUYECKUX CBOWCTB ATHX METAUIOB (TBEPAOCTH, IUIACTHYHOCTH, TEMIIEPAaTyp KHUICHHUS H
IUTABJICHUS, XUMHUYECKOW AaKTUBHOCTH, BOCCTAHOBHUTEIBHOM CHOCOOHOCTH, YCTONYHMBOCTH
OKCHJIHBIX IUIGHOK, KOMIUIeKcooOpa3ymomeil crnocobHocth u  T.1.). CpaBHEHHE BeIMYHH
ANEKTPOIHBIX MOTEHIIMATIOB MEPEXOIHBIX U HETIEPEXOIHBIX METAIIIOB.

CBolicTBa BEIIECTB C MOHHBIM THIIOM CBSI3U. PacTBOpMMOCTB, TeMIepaTypbl KUIIEHUS U
MJIaBJICHUS, CIOCOOHOCTh K JJIEKTPOIUTHYECCKON nuccormanuu. OOBsICHEHHWE ITHUX CBOWCTB H
TUAPOJIM3A COJIEH C TOUKH 3PEHUS TEOPUU MOJISIPU3ALUY.

Bomopoanas cBsi3b. XapakTepucTuka BOAopoaHON cBsi3n. OOBICHEHHE aHOMAIBHBIX CBONCTB
BOJbI (pacHIMpeHHEe TpU OXJAKICHWM, BBICOKAas TeMIepaTypa KUIEHHs, CIIOCOOHOCTh K
00pa30BaHUIO COEIMHEHUN-BKIIIOUEHUI) ¢ TOYKU 3PEHHSI CTPOEHUSI MOJIEKYJ BOJbI U 00pa30oBaHUs
MEXIy HUMH BOJOPOJHBIX CBS3EH.
CBoiicTBa BEMIECTB C KOBAJCHTHBIM THIIOM CBSI3U Ha MIpUMEpPE aliMasa, KapOopyH/a.
CBolicTBa BEIIECTB C MEKMOJIEKYJISIPHBIM B3aUMOJICHCTBUEM Ha INPUMEPE BEIIECTB C
MOJIEKYJISIPHBIMHM KPUCTAJIMUECKUMHU petieTkamMu (Mona, okcuaa yriaepoaa (I1V)). Xapakrepuctuka

7



UX TEMIEPATYP KUIMICHUS U MJIABJICHUS, DIEKTPOIUTUUECKUX U ONITUYECKUX CBOMCTB.
Paznen 3. Kuaccupukanuss M HOMEHKJIATYPA HEOPraHUYeCKHUX coeduHeHUil. OCHOBHbIE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCAUHECHUM.

Knaccudukanus 1 HOMEHKJIaTypa HeOpraHudeckux coequuennid. Kimaccudukarums npocTsix u
CIOXHBIX BemlecTB. bunHapubie coenunenus. [wapuabsl. OKcHABI, NEPOKCHUIIBI, TaJIOTCHUMIbI,
HUTPUABI, KapOuabl u T.1. HoMeHkaTypa OMHApHBIX COeAMHEHUI. TpeXxdIeMEeHTHbBIE COSTUHEHNS,
runpokcunbl. Kuciaorel. Conu. KucnoTHele, ocHOBHbIE W am@oTepHble OKCHIbl. HomeHkmaTypa
okcunoB. OcHoBanusa. OmgHO- W MHOTOKHCIOTHBIE oOcHOBaHHs. Illenoun. Homenknatypa
ocHoBaHUH. KuCHOTHI: OecKHUCIOpOIHBIE U KHCIOpoAHble. OMHO- U MHOTOOCHOBHBIC KHCIOTEHI.
Homenknarypa kucnor. Conu: cpenHue, KHCIbIE; OCHOBHbIC. CMEIIaHHBIE W JIBOWHBIC COJIH.
Homenkinarypa conei.

Pa3znen 4. PacTBopbl. JIEKTPOJMTHYECKAS THCCONUAIUA.

MexaHnu3sM  mpolecca  pacTBOpeHHs. ['maparauuss Tpu  pacTBOpeHMH.  PaboTbl
.. MenneneeBa no teopuu pacTtBopoB. CBs3b TEIUIOTHI PAaCTBOPEHUS BELIECTBA C DHEPTrUEH
KPUCTAJIJIMYECKON PEIIETKH M TEIUIOTOM TUApATalMy MOJIEKYJ BEIIECTBA WM IPOIYKTOB €r0
JTUCCOLIMAINH.

PacTBOopuMOCTh TBepAbIX BemecTB B Bojae. Koah¢uiueHT pacTBOpUMOCTH M €ro
3aBUCUMOCTh OT Temmeparypsl. Kpusble pacTtBopumocTH. HachllleHHBI pacTBOp — Kak
JMHAMHU4YECKasl paBHOBECHas cuUcTeMa. IlepechllleHHbIE pacTBOPHI M YCIOBHSI UX YCTOMYMBOCTH.
Kpucramnoruaparsr.

Konnenrpauust pactBopoB. CrnocoObl BbIpRXEHUS KOHILIEHTpPAIMM pacTBOpOB. MaccoBas
JI0JIsl PACTBOPEHHOTO BeliecTBa. MomsipHast, HopMaibHasl, MOJISTIbHAS KOHIICHTPAIIUH.

DNEKTPOIUTH U HEIIEKTPOIUTHI. OCHOBHBIE MOJIOKEHHUSI TEOPUH AIIEKTPOJIUTUUECKON
Jquccouyanuu. Mexann3Mm JAMCCOIMAlMK BEIIECTB C Pa3IMYHBIM THUIIOM XMMHMYECKO# cBs3H. Poib
MOJIIPHBIX MOJIEKYJI BOJBI B IIpolieccax Aucconuanyy. MoH ruipokcoHus, DHepreTuka mpouecca
nuccounanuu.CTteneHb 3JIeKTpoauTHUecKor aucconuanuu. CuiibHble M cladble 3JIEKTPOJIUTHI.
@DaxTOpBl, BAUSIONINE HA CTENIEHb JUCCOLUALIUN

[IpumeHeHre 3akoHa JEMCTBHS Macc K MpoIeccy AMCCOLMAIMM CIaObIX 3JIEKTPOIUTOB.
KoncranTa nuccormanuu. CMelieHne paBHOBECHS TUCCOIMALIMU CIIa0bIX 3JEKTPOIUTOB, KHCIOTHI,
OCHOBaHU$, COJIM B CBETE TEOPUH IJIEKTPOIUTUYECKON nuccounanuu. CTyneH4yaras JUCCOLUAIUS.
Amporteprable TUApOKCHIbL. MoHHOe mpousBeaeHue Boxabl. I[IpousBeneHHe PpPacTBOPHUMOCTH.
VYcnoBus o0pa3zoBaHUs U paCTBOPEHUS OCATKOB.

Peakiuu B pacTBOpax 37eKTpoiIUTOB. HampaBieHHOCTh OOMEHHBIX PEaKLUi B pacTBOpax
ANEeKTpoauTOB. Peakiuu ruaponnsa. 'naponns coneil. Peakius cpeasl B BOAHBIX PACTBOPAX COJIEH,
OOpatuMblii W HEOOpaTHMBIM THAPOIM3 COJEH, CTENeHb M KOHCTaHTa TUAPONU3a, (aKTOPBHI,
CMEIAloIIMe pPaBHOBECHE TIHMIposin3a. MexaHu3M Ipolecca TUApPOIM3a CoJled C  TO3ULIUHU
IPOTOIUTUYECKOI Teopur. Ponb ruponu3a B OMOJOTHUECKUX, XUMHUUECKUX MPOIeccax.

Bunel MexMoNeKyIsIpHOTO B3aUMOJICHCTBUSL B PACTBOpax, acconuanus Moniekyi. Teopus
pactBopoB /[.1. MenneneeBa. CBolicTBa Mi€aIbHBIX paCTBOPOB. 3aKOH Payis.

PeanbHuble pacTBophl. IlonokuTenbHOe M OTpUlLIaTEIbHOE OTKIOHEHHWE OT 3akoHa Payis,
NPUYMHBI OTKJIOHEHWH. JluarpamMma paBHOBECHS: <OKHAKOCTh — Map» B OMHApHBIX CHCTEMax.
3akoHbl KoHOBasIOBa. A3€0TPONHBIE PACTBOPHI, TEOPUS EPETOHOK.

PaBHOBecue JKUAKUI pacTBOp — TBepaoe BemecTBO. Kpuockomus U 30YyIHOCKOMHS.
®usnveckrii  CMbICA  KPUOCKONMUYECKOM U 30yJIHOCKOMMYEcKod  mocTtosHHOW.  OcMoc.
Ocmotnueckoe aasneHue. Paborsr Bant-I'odda. M3oTonndeckuit ko3hUIMEeHT U ero cBsA3b €O
CTEMEeHbIO AUCCOIHMAUU. POJIb 0CMOTHYECKOTO JaBIeHUs B OMOJOTHYECKUX Ipoleccax

OCHOBHBIE TIOJIOXKEHMSI TEOPUHU DJIEKTPOIMTUUYECKOM Juccoluanuul AppeHuyca U ee
pazButue. Teopust cuUIbHBIX 5JeKTpoiauTOB [lebas-I'tokkens. AKTUBHOCTL M KO3 PUIIHEHT
aKTUBHOCTH, MOHHAs CUJIa pacTBOpa.

DnexTpuyeckas MPOBOJUMOCTb PACTBOPOB AIIEKTPOJIUTOB. YJIelbHAas M JKBUBAJCHTHAs
AIIEKTPONPOBOIHOCTh. OrpeieieHne CTeNEeHH U KOHCTAHThI TUCCOLMALUMU CJIA0BIX 3JIEKTPOJIHUTOB.
KonaykromeTrpruyeckoe TUTpOBaH



Pa3nen 5. OxkucjnTe1bHO-BOCCTAHOBHUTE/IbHbIE PeaKIIUH.

Peakiuu uaymue ¢ n3aMeHeHHEM U 0€3 N3MEHEHHsI CTETICHU OKUCIICHUSI aTOMOB DJIEMEHTOB.
Knaccudukaius OKUCIUTETHHO-BOCCTAHOBUTENBHBIX peakiuil. OKHCIUTENN U BOCCTAHOBHUTEIH.
[IpaBuna cocraBieHuss YpPaBHEHHUM OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIX peakiuid MeTtoasl
AIIEKTPOHHOTO M HWOHHO-3JIEKTPOHHOTO OanaHca. Ponb cpensl B MPOTEKAHMHM OKHCIUTEIBHO-
BOCCTAaHOBHUTEIIBHBIX MTPOIIECCOB.

[ToHsTHE O TaNbBAHUYECKOM 3JIEMEHTE. BO3HUKHOBEHHME CKauKa IOTEHIMANa HA TPAHULIE
METAJUI-BOJHBIA pacTBOp ero coiu. CTaHHapTHBIE JIEKTPOJHBIC MOTEHIMANbI. Psn HanpsskeHun
MetauioB. CTaHAApTHBIE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE MNOTEHUMANBI. HampaBieHHOCTD
OKHCJIUTEIbHO-BOCCTAHOBUTEBHBIX ~ PEaKkIMii B pacTBOpax. 3HAYEHUE  OKHUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH B )KUBOM U HEXKUBOW MPUPOJIE.

OO6mas XxapakTepuCTHUKa JICKTPOXUMUIECKUX TPOIecCOB. BO3SHUKHOBEHHE 3JIEKTPOTHOTO
noTeHMana. YpaBHeHue HepHcTa aiis BBIUMCICHUS 3JEKTPOJHOrO mnoreHuuana. OnpeneneHue
AJIEKTPOJHOTO  MOTEHIMajga C  MOMOIIbID  CTAHAAPTHOTO  BOAOPOJHOTO  BJIEKTPOJA.
DNEeKTPOXUMHUYECKUH Psi/l HANIPSHKEHUI METaJUIOB U €ro MPAKTHUYECKOE 3HAaUCHHE:

1.  DnexTposin3 pacCTBOPOB ANEKTPOIUTOB HA HEPACTBOPUMBIX JIEKTPOIAX.

2 Koppo3sust craneil u criiaBoB B pacTBOpax 3JIEKTPOJIUTOB.

3.  XuUMHYECKHE UCTOYHHMKHU TOKA U aKKyMYJATOPBI ¢ MakcuManbHOM D/C.

4. OmnpeneneHue XUMHUYECKOW AKTUBHOCTH OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX pPEAKIUNA U

WCIIOJIb30BAaHKUE B AHAIMTUYECKON MTPAKTHKE.

5. OmnpeneneHue  CTENEHM W KOHCTAHThl  JMCCOLUMALMM  XUMHUYECKHX  COCAMHEHHI

AIEKTPOXUMHUYECKUM METOJO0M.

Juddy3nonnslii u MexpaszHblii TOTEHIIMAN, UX OMOJIOTHYECKOe 3HAUCHHE.

DNEeKTPOXUMHUYECKHUE 1EeTH (TaJTbBAaHMYECKUE JIEMEHTHI). THUITBI raTbBAaHUYECKHUX DJIEMECHTOB:
METAJUINYECKUE, Ta30Bble, KOHLEHTPALMOHHBIE, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE. MexaHu3m
BO3HUKHOBeHMS DJIC M ompeneneHue 3IEKTPOIHBIX MOTEHIIUAIOB KOMIIEHCAIIMOHHBIM METOJIOM.
DJIEeMEHT BectoHna. DIIEKTPObI CpaBHEHUSA: KaJIOMEJIbHBIH, XJIOpcepeOpsTHBIN.
[Torenmmomerpuyeckoe onpeaenenue pH wu  TuTpoBanwe. XHMUYECKHME MCTOYHHKH TOKA:
aKKyMYJISITOPbI, TOILJIUBHBIE JIEMEHTHI, TAJIbBAHUYECKUE IIEMEHTBHI.

DJIEKTPOXUMHUYECKOE PACTBOPEHUE U TACCUBHOCTh METAJNIOB. DJIEKTPOXUMHUYECKAST KOPPO3HUS
METAJUIOB B KHUCJIOW, HEUTPAJIBLHOM U IIEIOYHOM cpeae. MeToabl 3aluThl METAILUIOB OT KOPPO3HH.
DKOJIOTHYECKHUE TIPOOIIEMBI, CBSI3aHHBIE C KOPPO3UOHHBIMH IPOIIECCAMHU.

DneKTponn3. DIEKTPOJIM3 PACTBOPOB JJIEKTPOIUTOB HA PACTBOPUMBIX U HEPACTBOPUMBIX
anekTponax. 3akoHbl Papajned. Beixon BemiectBa mo TOKy. OCHOBHBIE MOHSATHS — JJICKTPOJHAS,
KOHLIGHTPAllMOHHAsT U DJIGKTpOXUMHUYecKas mnojspusauus. lloTeHuman pasioxeHuss H
MepeHANPSHKEHUS.

Pa3pnen 6. DiieMeHTHI IJIABHBIX MOATPYII NEPUOINYECKON CHCTEMbI M UX COeIMHEHUSI.

M3oronmmueckuii coctaB. Pacmpoctpanenune B mpupojae. OCOOEHHOCTH TOJIOKEHUS B
MEPUOANYECKON CHUCTEME. XapaKTEPUCTUKA MOJIEKYJIbI C MO3ULMI METOJOB BAJIEHTHBIX CBS3EH U
MOJICKYJISIPHBIX OpOUWTANe: SHEprus, JJIMHA W KPaTHOCTH CBsi3u. [lomydeHue B mabGopaTtopuu M
MIPOMBINIICHHOCTH, (DU3MUECKHe M XUMHYECKHe CBOWcTBa. TexHuka Ge30macHOCTH MpU paboTe C
BellecTBaMHU. MOJIEKYJISIpHBIN U aTOMapHBI BOAOPOJ KaK BOCCTaHOBHUTENb. COETMHEHUS BOAOpOAA
C METaJulaMu U HeMeTaiuiaMu. [IpumeHenne Bogoposa B MPOMBINUIEHHOCTU. Bomnopoa — Tommso
Oymytiero.

Bopna. CoctaB 1 3JIEKTPOHHOE CTPOCHHUE MOJIEKYJ BOAbl. XapaKTepUCTHUKA BOJAOPOJIHOMN CBSI3U.
Brusiaue BogopoaHO#M CBs3M Ha (U3HMYECKHUE U XMMHUUYECKHE CBOMCTBA BOJIOPOJIHBIX COCTUHEHUH.
Pousib BOJOpOIHBIX CBSI3€i B OMOJIOTHYECKHX IMpolieccax. ACCOIHraus MOJIEKyT BoAbl. Du3ndeckue
CBOICTBa BOJBI. B3anmoneicTBHEe C MPOCTHIMU W CIOKHBIMH BelleCcTBaMu. Tsbkenas Bojaa, €€
CBOIiCTBa, moiydeHne W npuMmeHeHwe. Boma B mpupoge. CrmocoObl ouucTKH Boabl. [Ipobrmema
YUCTOH BOJEL.

OOmrasi xapakTepuUCTHKa aTOMOB DJJIEMEHTOB M MPOCTHIX BemiecTB 7A. Mepsl
MPEAOCTOPOKHOCTH TPU paboTe ¢ rajoreHaMu. PacmpocTpaHeHue ero B MPHUPOJE, MOTyYCHHUE,



¢dusnueckue U xuMudeckue cpoiictBa. Coenunenus ropa, xjaopa, Opoma, noaa. XapakTepucTHKa
COEIMHEHUI TaJOreHOB JAPYT ¢ JAPYyroM. brosnorudeckas pojb NPOCTHIX BELIECTB U COCAUHEHUN,
00pa30BaHHBIX raJIOTEHAMH.

OneMeHThI rnaBHOM noarpymmsl VI rpynmsl.  Kucnopon, o30H. Ponb kucnopona B npupoe.
Bo3zayx. IIpo6iiema uncroro Bo3ayxa. Bogopoausie coeuHeHus Kuciopojaa. TepMoauHaMudecKas
YCTOMYHMBOCTh, KUCJIOTHO-OCHOBHBIE W OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA INEPOKCUAA
Bojopona. IlomydeHue, cBolicTBa M INpPUMEHEHHME NEpOKCcHI0B MeraioB. Cepa B HpHUpOJE.
Amnotponusi  cepel. CepoBojopoj: TMoyydeHHe, (GU3NYECKHEe M XHUMHUYECKHE CBOMHCTBA.
DU3M0IOTNYECKOE IEHCTBUE cEPOBOAOPOAa. KHuCIopoaHble COEIMHEHNUS CEpbl: CTPOSHUE MOJIEKYI,
XapakTep BAJIEHTHBIX cBsized. TuocepHas KuciaoTa, THOCYIb(AThl, UX MPAKTHUECKOE 3HAYCHUE.
Oxcun cepol (VI): ¢usuyeckne wu xumudeckue cBoiictBa. Cepnas kuciora. CBoiicTBa
KOHIICHTPUPOBAaHHOW ¥ Ppa30aBICHHOM CEpHOM KHCIOTHL. B3ammosmelcTBue ¢ MeTaUlaMu,
HEMeTalllaMH, CJIO)KHBIMU BelecTBaMu. [IpaBuna oOpalleHHs ¢ KOHLEHTPUPOBAHHOH CepHOIt
KHCJIOTOW. XUMHU3M CIOCOOOB TOJIYYCHHUSI CEpHOM KUCTIOTHL. [IpobreMa OoXpaHbBI OKpY’KaroIIeH
cpenpl. Onmeym u nupocepHas kuciora. IIpakTuueckoe NpUMEHEHME celeHa M Tellypa U HX
COEIMHEHU M.

DneMeHTHI I1aBHOM nmoAarpymnmnsl V rpymnmsl. OO0Imas XapakTepucTUKa aTOMOB 3JIEMEHTOB U
IIPOCTHIX BemecTB. A30T. A30T B npupoae. AMMHUAK. AMHJIbI, HUTPUIbl METAIOB. ['mapasuH u
TMJIPOKCWJIAMUH: CTPOCHHUE MOJIEKYJ, XUMUYECKHUE CBOMCTBA. A30THUCTOBOJOPOJHAS KHUCIIOTA.
Kucnopoaneie coequHenus azora. A30TUCTast KACI0TA, HUTPUTHL. A30THasi KUCJIOTA. DIEKTPOHHOE
CTpOEHHUE, reoMeTpusi MoJIeKyJibl. CriocoObl MOMyYeHHs a30THOM KUCIOTHl. XUMUYECKHUE CBOMCTBA
a30THOM KHCIOTBHL. B3ammopeiictBue ¢ metauiaMu M HeMerauiamu. Hutpartsl. Tepmuueckoe
pasioxeHue HUTpaToB. buonoruueckas ponb azora. Docdop. Baxueilmme mnpupogHbIe
COEJIMHEHUS, TMOoJlydeHue. AJUIOTpOIHbIe BUAOM3MeHeHus: Qocdopa, ux coicTBa. TOKCUYHOCTH
6enoro ¢ocdopa. MpIbIK, cypbMa, BUCMYT. PacnpocTpaHeHHOCTh UX B MPHPOJIE, MOIyYEHHE.
CpaBHUTeNbHAs XapaKTepUCTHKAa (PU3MUECKMX W XUMHUYECKHMX CBOWCTB MBIIIbSKA, CYPbMBI H
BUcMyTa. X OKCUABI M TUAPOKCUABI, MOTydeHHe. CpaBHEHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB COCIMHEHUN MBIIIbAKA, CypbMbl, BHcMyTa B ctenenu okucienus (III), (V).
@U3HOIOTrNYeCKOe NEHUCTBUE MBIIIbIKA U €ro coequHeHui. [IpakTuueckoe 3HaYeHUE MBIIIbAKA,
CypbMBI, BUCMYTA.

OneMeHTH! r1aBHOW noarpynmnsl IV rpynnsl. O01mas xapakTepucTHKa aTOMOB 3JIEMEHTOB U
MIPOCTHIX BEMIECTB. YTIIEpOaA. YTIEpo ] B MpUpoie. AJIIOTPOMHS yriepoa: anmMas, rpadur, KapOuH,
UX CTPYKTypa, (u3nueckue U XUMHUYECKHE CBOWCTBA, MNPAKTUYECKOE 3HAYCHHE. XapakTep
ruOpuanzanuu opOuTasield aTOMOB yrieposia B HUX. AKTHUBHPOBAaHHBIA yrolib, €ro MpHUMEHEHHUE.
XUMHUUYECKUE CBOMCTBA yriepoja. XapakTepuCTHKa BOJOPOJIHBIX coelMHeHHH yriepona. KapOuabl
METaJIJIOB, UX 00IIas Xxapakrepuctuka. Kucnopoansle coeluHeHUs yriepojaa. YTojiabHasl KUCIOTa.
KapOonatel ¥ ruapokapOOHaThl, pPacCTBOPHUMOCTb, THAPOJIHM3, TEPMHUECKass YCTOMYUBOCTH.
CoenuHenus yriepoja C TalOT€HAMM: CTPOEHHE, IIOIy4YeHue, CBOMCTBA. (OKCOTalOreHH]IbI
yraepoja. Cepoyriepoa: XapakTep XUMHUYECKOM CBsI3U U cBoMcTBA. THOKapOOHATHI U THOYTOJIbHAS
KHCJIOTA: TIOJIy4eHHE, CTPOCHHUE, CBOMCTBA.

Kpemuuii u ero coenunenus. Kpemuuii B mpupone. Ilpuponnsie cunukatbl. CriocoOb
nosryyeHus: KpeMHus. CBOMCTBAa KpeMHMs M ero npumeHeHue. CoequHeHUsT KpEMHHUSI, OTIIMYHE UX
CBOICTB OT aHAJIOIMYHBIX COeIMHEHUH yriepona. Cuiaumuabl MeTauioB. JIMOKCHI KpeMHUs.
KBapu. Kpemuuesbie kucinorel. ['epmanuii, onoBo, cBuHen. Mx coenunennsa. [lomyueHnne.
dusnyeckre 1 XMMHUYECKUE CBOMCTBA. AyioTponus. 3HaueHne repManns. OKCUIbI U THIPOKCHIBI,
X KHCIIOTHO-OCHOBHBIE W OKHCIIMTEIIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA. BoccTaHOBUTENIbHBIE
cBoiictBa coenunenuit onosa (II). OxucnurensHbie cBOCTBa coeauHenuii cBunua (IV). [puniun
paboThl CBUHIIOBOTO akKyMmyJsiTopa. [IpumeHenue oyioBa, CBUHIIA U UX COEIUHEHUH.

OnemenTts! rnaBHbIX noarpynn I, II rpynmn. PacnpoctpaneHHOCTh B 36MHOH KOpE,
M30TONHBIN COCTaB, BAJKHEUIINE TPUPOIHBIE COCIMHEHUS.
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CBoiicTBa, MOJy4YeHUE U NPUMEHEHUE BAXKHEMIIUX COEAUHEHUN 3JIEMEHTOB: OKCHJIOB,
THAPOKCHJIOB, TIEPOKCHIOB, coyied. [lomydyenue comapl. Mepsl penoCTOpOKHOCTH TPU paboTe CcO
niesioyaMu. 3HauYeHUue COeIMHEHUI HaTpUs U KaJIUsl ISl 5KUBBIX OPTraHU3MOB.

[IpaBuna xpaHeHUs MIETOYHO3EMEIBHBIX METAJIJIOB, MEPHI TIPEIOCTOPOKHOCTH TIPU padboTe
¢ Humu. llpumeHenue mertayunyeckoro Oepuiuiusg W MarHus. [lomydeHHe TpPOCTBHIX BEIIECTB,
00pazyeMbIX AJIeMEHTaMHU TMOATPYNIBl B MPOMBIIIIEHHOCTH. COeIUHEHUs DJIEMEHTOB: THIPHUJIBI,
OKCHJIbI, THAPOKCHU/IBI, IEPOKCUBI, comr. VX monyuenue, (pu3nueckue cBOWCTBA, 3aKOHOMEPHOCTH
W3MEHEHUS XHMHUYECKUX CBOWCTB. Heramenas u rameHas wu3BecTb. (CBOMCTBa, IOJY4YEHHE,
npuMeHeHrne. PU3HOJIOTHYECKOE JEHUCTBUE COEAWMHEHHUM DJIEMEHTOB TIilaBHOM mnoarpynnsl I
rpymibl. Mepbl MpeI0CTOPOKHOCTH TTPH padOTe C COSTUHEHUSIMH OSPUILTUS U Oapwsl.

KectkocTh BOMBI M cIOCOOBI ee ycTpaHeHus. OYUCTKa BOJABI C TIOMOIIbI0 HOHOOOMEHHBIX
CMOJI.

I'epmannii, onoBo, cBuHen. Mx coenunenus. [lomydyenue. Pu3nyeckue M XUMHUYECKHUE
cBoiicTBa. AiutoTponus. 3HaueHue repManusi. OKCHUIIBI U TUAPOKCHUIbI, UX KHUCIOTHO-OCHOBHBIE U
OKHCJIMTEIBHO-BOCCTAHOBUTEBHBIE CBOMCTBA. BOCCTaHOBUTENBHBIE CBOKWCTBA COCAUHEHUN 0J0Ba
(II). OxwucnutenbHple cBoicTBa coeauHenuit cBuHua (IV). IlpuHnun paboTel CBHHIIOBOTO
akkymynsTopa. [I[pumenenue osioBa, CBUHIIA U X COCIMHEHUM.

OO6mras XapaKTepUCTUKA CBOMCTB 3JIEMEHTOB TJIABHBIX MOATPYII MEPUOIUUECKON CHCTEMBI
JA.N. MenneneeBa. 3akOHOMEPHOCTH B M3MEHEHUHU PAJANYCOB, SHEPIMM MOHHU3ALUU, CPOJACTBO K
AJIEKTPOHY, AJEKTPOOTPULIATEIIBHOCTH aTOMOB 3JIEMEHTOB B MEPUOJAX M B TVIABHBIX MOATrpPYyIIax.
CoenuHeHuss METAJNIOB M HEMETAUIOB C BOJOpoAOoM. M3MmeHeHwe B mepuojgax M MNOArpynmax
MOJSIPHOCTA M TPOYHOCTH CBSI3M B COEAMHEHUSX 3JIEMEHTOB C BOJOPOJAOM. 3aKOHOMEPHOCTH
M3MEHEHUS UX BOCCTAHOBUTEIBHBIX CBOMCTB.

Kuc10THO-OCHOBHBIE CBOMCTBAa OKCHJIOB M THAPOKCHAOB 3JEMEHTOB TIJIAaBHBIX MOATPYIIIL.
Oxkcunpl. CTpoeHue, THN CBSI3U MEXAy aToMamH. V3MeHeHuEe KHCIOTHO-OCHOBHBIX CBOMCTB
OKCHJIOB 3JIEMEHTOB B MEPUOJAX U TJIABHBIX MOATpyMmax. ['MIpokcuabl. 3aBUCUMOCTh XapakTepa
JACCOLMAlMU TUAPOKCUIOB HA IMPUMEPAX BJIEMEHTOB TPETHErO IMEPUOJAA WU TJIABHBIX IMOATPYIII
IIEpBOM, BTOPOH, MATON, HIECTOM, CEAPMOM TPyIIII.

H3MeHeHne yCTOMYMBOCTH PA3IMYHBIX CTEIICHEN OKUCIEHUS aTOMOB DJIEMEHTOB B TVIABHBIX
noarpynmnax. OKUCIUTENbHBIE CBOMCTBA COCIMHEHUM, COJEPKAIIUX aTOMBI 3JIEMEHTOB B BBICIIUX
CTEIEHSAX OKUCIICHUS.

OO6mas xapakTepuCTUKa 3JIEMEHTOB MOOOYHBIX moArpyni. OcOOEHHOCTH 3JIEKTPOHHBIX
CTPYKTYyp aTroMoB dJeMeHTOB d- u f-cemeiicTB. VX molo)XKeHHE B TMEPUOIUYECKON CHUCTEME.
CpaBHEHHE CBOMCTB aTOMOB, MPOCTHIX BEIIECTB M COCIUHECHHUM DJIEMEHTOB TJIaBHBIX M MOOOYHBIX
noarpynn. OTiauuMe B TJIABHBIX M TMOOOYHBIX MOATPYIAX XapakTepa HW3MEHEHUs CBOWCTB
AJIEMEHTOB U WX COCIMHCHHM TPH BO3PACTAHHH 3apsJIOB sAep aToOMOB. MHorooOpasue creneHen
OKHCJICHUS, TIPOSBISIEMBIX aTOMaMH 3JIEMEHTOB MOOOYHBIX MOATPYIII

Paspnen 7. KomniekcHbie cCOeJUHEHMS.

OcHoBHble monoxeHusi Teopun Bepuepa. Pa3zsutue teopun Bepnepa B paborax JI.A.
Uyraesa, 1.I1. Yepusena, A.A. I'punOepra u apyrux yueHbIXx. OCHOBHbBIE MOHSATHS U ONpPEIEICHUS
XUMHH  KOMIUICEKCHBIX COCIMHEHUI: KOMILIEKCooOpa3oBarenb (KOMIUIEKCOOOpa3oBaHUE —
Ba)KHEHIIAss 0COOEHHOCTH MEPEXOTHBIX METAILIOB, CIIOCOOHOCTh K KOMIUIEKCOOOPa30BaHMIO S- U P-
DJIIEMEHTOB), JIMTaH[ABI, JCHTAaTHOCTh JIMTAHAOB  (TMOJHIEHTATHOCTh, aMOHWJIEHTATHOCTB),
MOCTHUKOBBIE JIUTaH/Ibl; XapAKTEPHbIE KOOPANHAIIMOHHBIC YHCIIA.

Cucrematudeckass HOMEHKIATypa KOMIUIEKCHBIX coenuHeHuit.  Kmaccuduxarms
KOMIUIEKCHBIX ~ COCIMHEHWW:  aKBAKOMIUIEKCBI,  alUJOKOMIUIEKCHI,  T'MJIPOKCOKOMIUIEKCHI,
aMMHAaKaThl, TIEPOKCOKOMITTIEKCHI, KAPOOHMIIBI METAJIIOB, IUKINYECKIE KOMIUIEKCHBIE COSAMHECHUS
— XeJaThl.

Pa3Butue npeacraBiieHUi 0 NpUPOIE XUMUUECKOM CBSI3U B KOMIUIEKCHBIX COEUHEHUSIX

Teopun rerepononsapHon ceszu Koccens u romeonossspHoit cBasu JIsronca. [Ipunoxenne
AJIEKTPOHHBIX TEOPUH CBS3M K KOMIUIEKCHBIM coenuHeHusM. Teopusi Koccenss — Marnyca —
anekTpocratuueckass  Teopus. OOBACHEHHE  YCTOWYMBOCTH  TMOJHMHOIUAOB C  TO3UIHAU
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NOJISIPU3AaLMOHHBIX TpeacTaBieHuil. Teopust Jlptonca — Cupxsuka (oOpa3zoBaHue JIOHOPHO-
aKUenTopHBIX cBs3eil). KBaHTOBO-mMexaHMuYeckue Teopuu cBsi3eil. Teopusi BaJeHTHBIX CBs3EH.
OcHoBHble mONOXKEHUsT Teopun BC, npuMeHeHWe TeopuM HANpaBICHHBIX BaJEHTHOCTEM K
KOMIUIEKCHBIM COEIMHEHHUSM. 3aBUCUMOCTb MPOCTPOHCTBEHHBIX CTPYKTYP KOMIUIEKCHBIX HOHOB OT
TUNAa TUHOPHIM3AIMM MOHA KOMIUIEKCOOOpa3zoBaTens. MarHuTHblE CBOWCTBA KOMIUIEKCHBIX
COEIMHEHU M. BuemrneopouraabHbie 51 BHYTpUOPOUTAIIbHBIE KOMILJIEKCBI. Teopus
KpucTaiuaeckoro mnois. dopma, opueHraius, 3Heprust d-aTOMHBIX opOHTaneid B CBOOOJHOM
aToMe WM HOHEe. BiusHue 371eKTpoCcTaTH4ecKOro IMoJisl JIMraHAoB Ha d-aTOMHbIE opOuTanu B
OKTa3IpUYECKUX KOMILIEKCaX.

KoMiiekcHble coeavHEHUsT B pacTBOpax. PaBHOBecHss B pPacTBOpax KOMILIEKCHBIX
coequnenuil. IlepBuunas u BropuuHas auccoumanusg. CTyneHuaTble M OOINAs KOHCTAHTBI
HEeCcTOMKOoCcTH KoMIulekca. CMelleHHe paBHOBECHsSI KOMIUIEKCOOOpa30BaHMS. Bsaumocss3p
KOHCTAaHTHl ~ HECTOMKOCTM  KOMIUIEKCa W W3MeHeHus o»Heprum [ubGbca  mpouecca
KOMIUIEKCO00pa3oBaHusl. 3aBUCHUMOCTh YCTOMYMBOCTH KOMIUIEKCHBIX COEJMHEHHI B pacTBOpax OT
IPUPOBI aTOMa — KOMIUIEKCOOOpa30BaTes U JIUTaH IOB.

KomMmruiekcHble coeuHEeHHsI B KUBBIX OpraHu3Max. XJIOpo(ul U reMorioOuH — JBa
KU3HEHHO HEOOXOJMMBIX BEIIEeCTBAa pAacTeHUl M KHUBOTHBIX. Tokcukosorusi. IlpumeHenue
KOMIUIEKCHBIX COEAMHEHUH.

KapOonuisl MetamioB — crpoeHue. IlpumeHenne kapOOHMIIOB METAIJIOB ISl TIOJTYYECHUS
Keye3a U HUKEJIs.

QDyIIepeHsl.

Teopus kpucrammmdeckoro noius. ®opma, opueHTanus, sHeprust d-aToMHBIX opOuTael B
CBOOOJTHOM aToMe WJIM HOHE. BiHsHUE 3JIeKTPOCTaTUYECKOro IOJis JIMTaHAoB Ha d-aTOMHBIE
opOuTanM B OKTadJpuyecKkux Komruiekcax. CHATue "BBIpOKIEHHS'", pacllerieHue sHepruu d-
aToMHbIX opOuTaneil: dy (eg) u de(t2g) aromusle opOuTany, ux sHeprus. [lapamerp pacierieHus.
3aBUCHMOCTh IapaMeTpa pacUICIUIEHUs] OT MpUPOJbl JMraHAoB. CHEKTPOXMMHYECKUH pSA.
[TpaBuna 3amonnenuss dy u de opOuraneit: Ilaynu u I'ynga. Oddexr Sna-Tennepa. Dueprus
cTabuau3anuy KOMIUIEKCa TOJIeM JIMraH/I0B. BBhICOKOCTIMHOBBIE W HU3KOCIUHOBBIE KOMILIEKCHI.
MarHuTHble CBOMCTBa M OKpacka KoMmIuiekcoB. Pacmieruienue d-opOutaneil B TeTpa’apuyeckoM
MOJIE JIUTAHI0B. ! aKTUHOUIHOE coxaTue".

Pa3nes 8. MeTanibl n000OYHBIX NOATPYII NIEPHOAMYECKON CHCTEMbI M HX COeIMHEHMUS.

CpaBHEHME 3JIEKTPOHHOTO CTPOCHHSI ATOMOB 3JIEMEHTOB, CPABHEHUE PaJNYCOB, YHEPTUN
WOHM3AIH, SHEPTUI CPOACTBA K 3JIEKTPOHY, CPAaBHEHUE YCTOMUMBOCTH COEAMHEHUN C OJJHOM U TOU
K€ TTOJIOKUTEIbHON CTENEHbI0 OKHUCIICHUS, CPABHEHUE KUCIOTHO-OCHOBHBIX CBOMCTB TMJIPOKCH/IOB
Y OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB METAJIJIOB TJIaBHBIX U TOOOYHBIX MOATPYIII.

OnemeHTbl MT000YHON noArpymiel I rpynnsl. O6mmas XxapakTepucTuKa aTOMOB 3JIEMEHTOB,
¢u3nUeckux M XMMHYECKHUX CBOWCTB MPOCTHIX BemiecTB. Meapb, cepedpo, 3om0to. Haxoxnenue
saneMeHToB B mpupone. CrocoOsl ux mnonydeHus. [IpumeHeHHe MeETaluloB M HUX CILIABOB.
Baxmwelimme coeauHeHus Meau, cepedpa, 3010Ta. OKCUABI, TMAPOKCHABI, coiu. KommiekcHbie
coenuHeHus. OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA COCAMHEHMN Meau, cepedpa, 30i10Ta.
Ponb nonos meau (II) u cepedpa (I) B husznonornueckux mporeccax.

OnemeHTsl noboyHoi noxarpynnsl I1 rpynmel. PacnpocTpaneHHOCTh B 3eMHON Kope,
M30TONHBII COCTaB, BaKHEHIIMe NpUpOAHBIe coenuHeHus. OOmas XapakTepuCTHKa aTOMOB
aneMeHTOB. Pu3nyeckue U XMMUYECKHEe CBOMCTBA MPOCTHIX BemlecTB. dusnueckne u XUMHUYECKUE
CBOICTBA COEIMHEHUHN D3JEMEHTOB B CTENEHM OKucieHus +2. CoeaMHEHUs PTYyTH B CTEIEHU
okuciennsa +1. BaxxkHelmme KOMIIEKCHBIE COSIMHEHHS dJIEMEHTOB. DU3MOIOTHUECKOE NECHCTBHE
COEIMHEHUI INHKA, KaJIMUS U PTYTH.

OnemeHTsl No6oyHOM nmoarpynmsl VI rpynmer. O6miast XapakTepucTHKa aTOMOB 3JIEMEHTOB.
dusnyeckre U XMMHUYECKHE CBOMCTBA NMPOCTHIX BeniecTB. XpoM. IIpuponHbie coennHenus xpoma.
[Tonyuenue. Ilpumenenue xpoma u ero cmiaBoB. Coenunenust xpoma (II, III, VI) — okcunsl,
ruapokcuabl, conu. Ilomydenue, pusnueckne n XUMHUECKUE CBOMCTBA. 3aBUCHMOCTb KHUCJIOTHO-
OCHOBHBIX CBOMCTB OKCHJOB M TMJAPOKCHIOB XpOMa OT BEJIMYUHBI YCIOBHBIX 3apsiiOB U PaJHyCcoB
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COOTBETCTBYIOIIUX HMOHOB. I'mapokco- um oxcoxpomatsl (III). KommiekcHble coenuHeHus xpoma
(IIT). OxucanTen HO-BOCCTAaHOBUTEIbHBIE CBOMCTBA coenuHeHnil xpoma (I1I).XpoMoBbie KHCTOTHI,
UX CBOMCTBa. XpoMaThl U JUXPOMATHI. Y clIoBUsA UX cymecTBoBaHusA. Coenunenus xpoma (VI) kak
okucnurens. Xpomonas cmech. MonubeH u Boiabdpam. Mx nonydyenue. CBoiicTBa U MpUMEHEHUE.
Oxcunbl ¥ THAPOKCHIBI MONIMOIEHa U BoJIb(ppama. MonubieHoBast U Bosib(h)pamMoBasi KUCIOTHI U UX
COJIN.

OneMenTsl Mo604HOM moarpymnmel VII rpynmel. O61mas XxapakTeprucTUKa aTOMOB JIEMEHTOB,
¢bu3NYeCKUX M XMUMHUYECKHUX CBOMCTB MpOCTHIX BemlecTB. Mapranen. [lpuponHbie coeanHeHus
Mmapranua. IloayuyeHnne mapranua u3 NpupoAHbIX coeauHeHui. IIpuMenenue mapranmna. CruiaBbl
Maprasna. CoenuHenus Mapradna. OKCHIbI M THIPOKCUBI MapraHa. 3aBUCUMOCTb UX CBOMCTB OT
CTENIEHW OKHCJIEHMsI aToMOB MapraHua. CoeIuHEHHs MapraHiia BBICIIUX CTENEHEH OKHCIIEHUS.
MapraHunoBucTas KHCJIOTa U MapraHieBas KUCJI0Ta, MAHTaHAThI U ITepMaHraHaThl. OKUCIUTEIbHBIC
CBOICTBAa MAaHraHATOB M NE€PMAHTaHATOB. 3aBUCHMOCTb OKUCJIMTEIbHBIX CBONCTB IEPMAHIAHATOB
ot pH cpeasl. Mapranen — MUKpO3JIEMEHT NMUTAHUS PACTEHUM.

Texnenuit u penuil. Coiicta penust. Ero okcunpl u runpokcuast Conu. PeneBas kuciora u

ee coau. BoccTaHOBUTENBHBIE CBOWCTBA PEHATOB.

OnemenTsl nobounoi moarpynmsl VIII rpynmel. O6mas xapakTepuCTHKa aTOMOB
AIIEMEHTOB, PU3NYECKUX U XMMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB. JJIEMEHThI CEMENCTBA Kele3a.
PacnipocTpaHeHHOCTh B 36MHOM KOpe, BaKHEHIIWE MpUpOAHBbIE coenuHeHus. [lomydeHue xenesa
IIPSIMBIM BOCCTAHOBJIEHHEM OKCHJ0B. CpaBHEHHE CBOMCTB Ba)XHEHIIMX COECIMHEHWM JKejesa,
kobanpra u Hukens (II) u (III), ux nomydyenme u npumenenue. Pepparbl. KommekcHbie
COeJIMHEHUs ’Kene3a, KoOanbTa, HHMKeNd. buonoruueckas pojib COeIMHEHUH jkene3a, KobOasbTa,
HUKEJSA. DJIEMEHTBl CEMENCTBA IUIATUHBI. PacnpoCTpaHEHHOCTh B IPHUPOJE, UCTOPUS OTKPBITHUS.
OcoOeHHocTH  (U3MYECKUX M XHMHUYECKHMX CBOMCTB IIPOCTBIX BEIIECTB, WX TMPAKTUYECKOE
ucnosap3oBaHue. CBOCTBA BAKHEHIIMX COEUHEHUH 3JIEMEHTOB, UX MOJyYE€HUE U IPUMEHEHMUE.

Paznen 9. Heopranuyeckuii cMHTE3.

MecTo HEOpraHMYECKOT0 CUHTE3A B ITOJIyYEHUH MaTEPUasIoB U BELIECTB JUIsl BCEX OTpaciie
MIPOMBINIIIEHHOCTH, CEJIBCKOT0 X03HUCTBA, MEIUIIMHBI, B TPOU3BOJICTBE CBEPXUMCTHIX M MPOUYHBIX
MaTepHaoB, IPEIMETOB ObITa.

OcHoBHbIE TpeOOBaHUA K 000pYA0BaHUIO XUMHUYECKOH 1a00paTopuu ¢ y4eToM crieuuuxu
7a0opaTOpHBIX paboOT MO TOMY WM HMHOMY Kypcy. besomacHoe HaxoxaeHHE B XMMHYECKOH
nabopaTopuu U npaBuiia paboTel B Hell. OCHOBHOM U TOTIONHUTEIBHBIN KOMIUIEKTHI JJA0OPaTOPHOTO
000pyI0BaHUSL U MOCYJbl. ['pyImbl HCIONB30BaHUS XUMHUYECKOH mocynsl. HasHaueHune MepHOM
nocyzabl (OIOPETOK, MUIETOK, MEPHBIX KOJ0, HMWIMHIPOB, MEH3YPOK) M MpaBuia paboThl C HEW.
[TpaBuia MBIThSI IOCYTBI, CIIOCOOBI CYIIIKH.

Pabora ¢ BemecTBamMmu. MapkupoBKa MCXOAHBIX BellecTB. HaGop TBepnbIX peakTUBOB U3
CKJITHOK, IpaBWJIa B3BEIIMBAHMs TBEpAbIX BemlecTB. [lepBas moMomp MpH 0XKOrax IIeIoYaMH.
[IpaBuiia obpaimienus ¢ kucnoramu. be3onacHas padota ¢ 3eKTpoHarpeBaTelIbHBIMU PUOOpamH,
PTYTHBIMH TepMOMeTpaMH. B3BemmBaHue W €ro OCOOCHHOCTH B 3aBHCHMOCTH OT HEOOXOIUMOM
TOYHOCTH, BHJa U (OPMbI B3BEIIMBAEMOT0 BellecTBa. TpedoBaHMs K NMPUTOTOBICHUIO PACTBOPOB
Pa3NIUYHBIMH CIIOCOOAaMU, pacueThl MPU MPUTOTOBICHUU. MeTo bl pa30aBieHus] pacTBOPOB. 3alluTa
pacTBOPOB OT BO3MOXKHBIX H3MEHEHMH cocTaBa. TpeOoBaHUS K (UIBTPYIOUIMM MaTepualiaM,
npaBuia M crnocodbl  ¢uiabTpoBaHui. OcoOeHHOCTH (uiabTpoBaHus 1mienodei. Pabora c
BaKyyMHbIMU ycTaHOBKaMu. OcoOGeHHocTH GuibTpoBaHUs Mpu HarpeBaHuu. [IpombiBaHue
0CAJIKOB, YCJIOBHUS U OCOOCHHOCTH. MeTO/Ibl OUUCTKU Pa3IMYHBIX TUIIOB BELIECTB B Ja0OpaTOPHOI
IpakTHKe. BeicymmBaromye BemecTsa 1 X 1enecoo0pa3HoCTh [ pa3inyHbIX BemiecTs. [IpaBuia
CYILIKM BEIIECTB MPH HarpeBaHWH, YCTAHOBJIEHHWE OKOHYaHMS CyHIKH. CHOCOOBI OLEHKH YHCTOTHI
BeliecTBa. Pacder BbIXo1a MpoAyKTa.

5. YYEBHO-METOJIMYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUIIINHBI
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5.1. Ilepeuenv ocrnosnoil u 00NOIHUMENLHOU TUMEPAMY Dbl

Ocnognasa numepamypa

1. AxmeroB H. C. O6mas u Heopranudeckasi XuMus [ DIeKTpOHHBIN pecypc] : yueOHUK. —
Onektpon. nan. — CII6. : JIlans, 2014 (2003). — 744 c.

2. CtpoeHue u CBOMCTBA aTOMOB. XUMHUYECKasi CBs3b [ TekcT] : yueOHoe mocoOue s By30B MO
/ E. A. PackatoBa ; M-Bo oOpasoBanusi u Hayku Poc. deneparuu, HmwkHeTarun. roc. coir.-me.
akan. - Hwxkunit Tarun : HTT'CIIA, 2010. - 127 c.

3. .AxwmeroB H. C. JlabopaTtopHble 1 ceMUHApCKHUE 3aHATHsI 110 O0IIel 1 HEOPTraHUYECKOM
XUMUU [DneKkTpoHHBIH pecypc] : yueOHoe mocobue / H.C. AxmeroB, M.K. Aswusosa, JLU.
banpiruna. — Onexrpon. gan. — CIIO. : Jlans, 2014. — 368 c.

4. T'muaka H. JI. O6mas xumus [Teker] : [yue6. mocobue ans By3oB] / H. JI. I'munka ; mox pex.
A. . EpmakoBa. — U31.30-e, ucnp. - Mocksa : Marerpan-IIpecc, 2005. - 727 c.

5. Kawmpimos B. M. Ctpoenue BemecTBa [ 1eKTpoHHBIN pecypc] : yuebd. mocodue / B.M.
Kawmpimos, E.I'. MupomnnkoBa, B.I1. Taraypos. — Dnektpon. nan. — Cankrt-IletepOypr : Jlans,
2017. — 236 c.

6. Ilpecc U. A. OcHOBBI 0011IeH XUMHUH [ DNEKTPOHHBIN pecypc] : yueo. mocodbre — DIEKTPOH.
naH. — Cankt-IletepOypr :Jlans, 2012. — 496 c.

7. TlaBnoB H. H. O6mas u nHeoprannueckas xumus. CI16: M3g-o: "Jlans", 2011. 496 c.

8. Dmekrpoxumus [Tekcr] : yuebd.-meTo. mocoOue A CTy. XuM.-0uoi. ¢ax. / M-Bo
obpazoBanust Poc. ®enepanun, Hmwknerarun. roc. nea. ue-T ; aBT.-cocT. H. T. bokoB. - Hwxkuuit
Tarmn : HTTTIM, 2001. - 138 c.

/Jlononnumensnasn rumepamypa

1. bopsosa JI. [I. OcHoBBI 0011e# XUMUK [ DIEKTPOHHBIN pecypc] : yaeOHnoe nocoodue / JI. /1.
bop3osa, H.}O. Uepnukosa, B.B. fIkymeB. — Dnexrpon. nan. — CII6. : Jlans, 2014. — 470 c.

2. T'enpdman M. U. Heopranmueckast xumusi [ DIeKTpOHHBIN pecypc] : yueb. mocodue / M.U.
I'ensdman, B.I1. FOctpaToB. — DnektpoH. nan. — Cankrt-IletepOypr : Jlans, 2009. — 528 c.

3. D'munka H. JI. O6mas xumus [ Tekcr] : [yue6. mocobue ans By3o] / H. JI. I'nunka ;
nox pexa. A. U. Epmaxkosa. - M31.30-e, ucnp. - Mocksa : Uuterpan-Ilpecc, 2005. - 727 c.

4. Hamackus b. b. Dnexrpoxumust [DnexTpoHHbIN pecypc] : yueb. mocodue / b.b. Jlamackus,

O.A. Ietpuit, I'.A. Hupnuna. — DnexrpoH. nan. — Cankr-IletepOypr : Jlans, 2015. — 672 c.

5. Tonuapos E. I'. Kpatkuii Kypc TeopeTHUeCKOM HEOPTaHMUECKOM XUMUU [ DIEKTPOHHBINA
pecypc] : yue6. mocodue / E.I'. 'onuapos, B.}O. Konnpamun, A.M. Xosus, F0.I1. ApunoreHos. —
OnektpoH. naH. — Cankt-IlerepOypr : Jlanp, 2017. — 464 c.

6. Capraes I1. M. Heoprannueckast Xumus. [ DNEKTpOHHBIN pecypc| — DNEKTPOH. JaH. —
CII6.: Jlans, 2013. — 384 c.

7. Csepanosa H. /1. O6mas 1 HeopraHuueckasi XuMUs: SKCIIEPUMEHTAIbHBIE 3a/1a41 U
yIpaXHeHUsS [DIeKTpOHHBIA pecypc] : yuel. mocodue — InektpoH. maH. — Cankt-IletepOypr :
Jlann, 2013. — 352 c.

5.2. DuexkTpoHHBbIEe 00pa3oBaTe/ibHbIEe pecypchbl, B T.4. NpodeccuoHaIbHbIE 0a3bl
AAHHBIX U MHPOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBI

https://www.ntspi.ru/library/ DIEeKTPOHHO-OMOIMOTEYHbIE CHCTEMBI
directories and files/web res/systems/ HTIT'CIT1
https://www.ntspi.ru/library/ DOnexrponnbie 6a3bl nanabix HTTCITU
directories_and files/web_res/systems/

libraris/

https://www.ntspi.ru/library/periodika/ ITepnoauka HTT'CITU
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https://www.ntspi.ru/library/periodika/
https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0,%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0,%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87

https://iprmedia.ru OBC «Aii [Tu Dp Menuay»

https://ibooks.ru OBC «Aiibykey

https://urait.ru OBbC Opaiit

http://e.lanbook.com OBbC m3narensctBa «JIAHDbY

http://elibrary.ru Hayunas AIIEKTPOHHAS o6ubnmoreka
eLIBRARY.RU

http://www.consultant.ru «Koncynprantllmocy

http://cyberleninka.ru HOb «KubepJlennaka

https://polpred.ru 000 «Iloampen-CrpaBounukn» (6a3a JaHHBIX)

https://eivis.ru 000 «<MBUC»

www.delpress.ru «/enoBas mpecca»

5.3. KoMmieKT nporpaMMHOro odecrne4eHust

1. Cpena anexrponnoro o0yuenus «Pycckuit Moodle» (https://do.ntspi.ru).

2. MHutepHer-minatdopMa OHJANH-KYpCOB €O CBOOOAHBIM KoaoM «Open edX»
(https://www.edx.org/).

3. UnTepuer-mnatdopMa oHnaitH-KypcoB «OTKpbIToe 0OpazoBanue» (https://openedu.ru/).

4. DnexTponHas HHpopmarmonHo-oOpazoBatenbHas cpena PITIITY (https:/eios.rsvpu.ru/).

5. Ilnardopma uist opranu3zanuu 1 nposeaeHus BeouHapon «Mirapolis Virtual Roomy.

6. Microsoft Office.

7. Kaspersky Endpoint Security.

8. Adobe Reader.

9. Free PDF Creator.

10. 7-zip (http://www.7-zip.org/).

11. LibreOffice.

12. Bpay3seps! Firefox, Sunexc.bpayszep.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCLHUIIJINHbI

6.1. [lomemenust

[Tomerenus: st MPOBEACHUS 3aHATUN JIEKIMOHHOTO THIIA, 3aHATUH CEMHUHApPCKOTO THIIA,
TPYNIIOBBIX W WHAWBHIYaJTbHBIX KOHCYJNBTAIMH, TEKYIIET0 KOHTPOJS M IMPOMEKYTOUHOH
aTTeCTallid, CaMOCTOSATENIbHOW paboThl YKOMIUIEKTOBAHBI CHEIMAIM3UPOBAHHON MeOenbio |
TEXHUYECKHMHU CPEICTBAMHU OOYYEHUS, CIYXAIUMH JUIs TPEACTaBICHUs ydeOHOW WH(pOpMAaInH.
[ToMemienuss A  CaMOCTOSTENBHOM  pabOThl  OCHAIIEHBl  KOMIBIOTEPHONM  TEXHUKOW C
BO3MOXXKHOCTBIO MOJAKIIOUEHUs1 K ceTh «VHTepHeT» U oOecrnedyeHbl JAOCTYNOM B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYIO CpEely YHUBEPCHUTETA.

6.2. O0opynoBaHMe U TeXHUYECKHE CPEACTBA 00yUYeHUSs

6.2.1. O6opynoBaHue, B T.4. CIICIIUATHU3UPOBAHHOE

CranioHapHBId KOMIBIOTEp WM HOYTOYK, TPOEKTOp JJs ToKa3a CIaWJoB WM BHIEO,
aKyCTHYECKHE KOJIOHKH.

6.2.2. Texuuueckue cpeacTsa 00y4ueHUs

[Ipe3eHTanuu JeKUuil, BHICO-NIPE3CHTAIUM, BUACO-JICKIUH, Y4eOHble KHUHOMUIbMBI,
ayJIM03amnucH, OHJIalH-TIIaT(HOPMBI.

6.2.3. YueOHbIe U HATJISIIHBIE TTOCOOUS

[leyaTtHple W DIEKTPOHHBIE Yy4YeOHBIE TMOCOOMS W HATJBSIMHBIA MaTepuall: TpadUIecKue
n300pakeHMsI, CXEMBI, TAOJIUIIBI, pa3JaTOUYHbIM MaTepHall.
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