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1. IEJIb U 3AJAYHN OCBOEHUSA JUCIIUITJIMHBI

Llenv: GopMHUpPOBaHUE U PA3BUTHE Y CTYACHTOB HAYYHOTO XUMHUYECKOTO MBIIUICHUS HA
OCHOBE CUCTEMHOI'0 MOJIX0/a, COBPEMEHHBIX METOJIOJIOTUNA U IOCTHKEHUI TEOPETUUECKOU U
NPUKJIAHOW HAYKH; YMEHUH M HAaBBIKOB AKCIIEPUMEHTAIbHOM paboThl, KaK OCHOBBI JJIs1
pa3BUTHUS TBOPUYECKOTO MOTEHIIMANA OYAYIIETr0 YUYUTENs XUMHUU.

3aoauu:

1. ®opmupoBaTh TeOpeTHUECKHH (PYHIAMEHT COBPEMEHHON XMMHHU KaK €IWHOM, JIOTUYECKH

CBA3aHHOU CHCTEMBI.

2. Pacmputh M 3aKpenuTh Oa30Bble MOHATUS XUMHH, HEOOXOIWMMBbIE IJIsl JalbHEHIIero

U3yUYeHHsI pa3IMYHbIX 001acTeil XUMHUU U OMOJIOTHH.

3. ®opmupoBaTh mpeAcTaBieHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUSL MPHUPOJIBI; O

XMMUYECKON KapTHHE MHUPA; O B3aMMOCBS3M XMMUYECKHX, OMOJIOTUYECKUX U (PU3NUECKUX

MIPOLIECCOB; O POJIM XMMHH B PEIICHUH TTI00aIbHBIX MPOOJIeM YeI0BEeYeCTBa.

4. Pa3BuBaTh CHOCOOHOCTM K OKCIEPUMEHTAJIbHOH, HCCIIEAOBAaTENbCKOW pabore WU
NOTPEOHOCTH K CaMOCTOSITEIbHOMY IPUOOPETEHUIO 3HAHU.

2. MECTO JANCHUITVINHBI B CTPYKTYPE OBPA3OBATEJLHOI
MNPOI'PAMMBI

Jucuunnuna «30paHHbIe TTIaBbl COBPEMEHHON HEOPTaHUYECKOW XUMUN» SBIISIETCS YaCThIO
yuyeOHOro TIIaHa MarucTparypbl 1O HampasieHuto mnoarotoBku 44.04.01 Ilemarormueckoe
oOpazoBanmue, poduib (mporpamMma Maructparypsl) «OOmmas 6uonorus u xumus». lucrumimHa
BkmoueHa B binok b1.B. «/lucummimuel (Momymnu)», 4YacTe, (opMupyemas y4acTHHUKaAMH
oOpazoBarenbHbIX oTHomeHud, b1.B.01. Jucumrmimssl (momynu) mo Beibopy 4 ([B.4).
JucuumniuHa ycTaHoBieHa By3oM. Peammsyercs B HTICIIM (¢) PITIIY na xadenpe
€CTECTBEHHBIX HayK.

[IporpamMma JUCHMIUIMHBI OXBATBIBAET OOCYXJIEHHE AKTyalbHBIX BOIIPOCOB COBPEMEHHOM
HEOPraHMYECKON XUMHHM, HEOOXOAMMBIX s (OPMHPOBAHUS HAYYHOTO U OOIEXMMHYECKOTO
MHUPOBO33PEHHUSI COBPEMEHHOT0 yuHTedss Ouonornu u xumuu. JucuumimHa «M30paHHBIE TI1aBbI
COBPEMEHHOW HEOpPraHM4ecKOW XUMHUU» Oa3upyercs Ha 3HAHUSAX, MOITYYEHHBIX NpU H3YUEHHH
TMCUMIUIMH Mopayied (ypoBeHb OakamaBpuara): «CTpoeHME MOJEKYJI M OCHOBBI KBAaHTOBOM
xumumn», «OO0ImIas, HeopraHuyeckas XUMHUS U HEOpPraHM4ecKkuil cuHre3», «l30paHHBIE TIJIaBbI
HEOPraHUYECKON XUMUN» U AP.

3. PE3VYJIbTATHBI OCBOEHMS JUCIUITJINHBI

JucuunnuHa HanpaBieHa Ha (OpPMUPOBAHUE U PA3BUTHE CIIETYIOMINX KOMIETEHIUI:

Kon n Koa u HaumeHoBaHue Jeckpunropsbl

HaNMEeHOBaHMe HHIMKATOPA NOCTHKEHHUS

KOMIIeTeHIIUH KOMIIeTEeHIIHH
[IK-1. Criocoben NIIK 1.1. 3HaeT: KOHUENTyalbHbIE | 3HAET UHCTPYMEHTAapUi
OpPraHU30BBIBATH U IOJIOKEHU U TpeOOBaHUS K | COBPEMEHHblE HH()OPMALMOHHBIE
pean30BbIBAaTh OpraHu3allMid  00pa30BaTEIbHOIO | TEXHOJIOTMM M NPOrpaMMHbIE
nporecc o0y4eHus nporecca Mo OUOJIOTUM U XHUMUH, | CPEICTBA, B TOM qucie
OMOJIOTMM U XUMHH B | OIpEJENsieMble ®I'OC | oTEeUeCTBEHHOI0  MPOU3BOJCTBA,
00pa3oBaTeNbHbIX COOTBETCTBYIOLIETO YPOBHSI | JUIs peleHus 3aj1a4
OpraHu3alusIx o0pa3oBaHus; npodeccuoHaIbHON
COOTBETCTBYIOLIETO | KOMIOHEHTbl M XapaKTEPUCTUKY | EATEIbHOCTH.




YpOBHST 00pa30BaHHUS

COBPEMEHHOT0 00pa30BaTEIHLHOTO
nporecca; 0COOCHHOCTH
MPOCKTUPOBAHUSI
00pa3oBaTeNbHOTO Tpolecca 0
ounonoruu u XUMUH B
00pa3oBaTEeNbHBIX OpPraHU3AINAX
COOTBETCTBYIOIIUX YPOBHEM
o0Opa3oBaHus;

CTPYKTYpy Tpolecca OOy4eHUs

ouonoruu " XAMUH B
00pa3oBaTENIbHOM  YUPEKICHUU
oOmiero o0OpazoBaHus,
00pa30BaTENbHBIX OPTaHU3AIMSIIX
CIIO U BO; MPEeIMETHOE
COJiep’)KaHue, OpTaHU3AlHUOHHBIC
dbopMBI, METOABI W  CpEACTBa

oOydeHus: OMOJOTMM W XUMHUU B
o0pa30BaTeNbHBIX OpPraHU3ALMIX

COOTBETCTBYHOIIUX YPOBHEM
o0Opa3oBaHus;
COBpeMEHHBbIe  00pa3oBaTeNIbHBIC

TEXHOJIOTUM M OCHOBAHHS [UIS WX
BEIOOpPa B LEISIX JIOCTHKEHUS
pe3yabTaToB OOYyYEHHS OMOJOTHH
U XUMHH

00y4eHus1 OMOJIOTUH U XUMUHU

YMmeer BbIOpaTh  TEXHOJOIHMHU,
COOTBETCTBYIOIIIHE y4eOHOMH
3ajayve.

Baaneer HaBbIKaMU
npodeccCHoHaTBLHOM
KOMMYHHKAIUH MOCPEACTBOM

COLIMAJILHBIX CETEH.

UIIK1.2. YmMeeT: xapakTepu30BaTh
nporecc 0OydeHHs OHOJIOTHH U

XUMHH KakK B3aMMOCBS3b
MPOLIECCOB YUYCHHUS u
MpENoJaBaHus;

pEaTM30BBIBATH B3aUMOCBS3b

neneii oOydeHus OHWONOTHH U
XUMHUHM W 1ejeil o0pa3oBaHHs Ha

COOTBETCTBYIOIIUX YPOBHSIX;
UCIIOJIb30BATh pa3iIuYHbIC
UH()OpPMAIIMOHHBIE PECYpPChl IS
oTOOpa  COJCp)KAHUS ~ XUMHUKO-
OMOJIOTUYECKOTO o0pa3oBaHuUs;
HPOEKTHPOBATh IPEIMETHYO

00pa3oBaTeIbHYIO CPEAY

3HaeTr TpeOOBAaHUS K TOATOTOBKE
IIPE3CHTALH.

YmMmeer HCIT0IB30BaTh
COOTBETCTBYIOIIIHE MPOTpaMMBbI
JUTS pa3paboOTKU 3a/IaHui B paMKax
npeaMeTa.

Baaneer OCHOBaMHU
MEIHarpaMOTHOCTH.

HIIK 1.3. Bnageer: mpeaMeTHbIM
COZIEPKAHUEM, METOIUKOMN
oOy4yeHHsT OHWOJOTHM W XHMHH B
00pa3oBaTeIbHOM  YUPEKICHUU
o01iero o0pa3oBaHus U BY3€;

COBpEMEHHBIMH  METOJaMH U
TEXHOJIOTHUSIMHU o0Oy4deHus c
Y4E€TOM COIMANIbHBIX, BO3PACTHBIX,
MCUXO(PU3UOTOTHICCKUX H
WHAUBUIYAIBHBIX  O0COOEHHOCTEH
o0y4aeMbIX B 00pa30BaTEIBHBIX

3HaeT HayyHYI0 METOJIOJIOTHIO
JUCITUTUTAHBI, CIIOCOOBI PEIICHUS
pacueTHBIX 337ady  Pa3IUYHOTO
YPOBHSI CJIOXKHOCTH.

Ymeer MNPUMCHSATb COBPEMCHHLIC
CUCTCMBI n TCXHOJIOTHH
OopraHuzanuu 3aHATUH

Baageer paboTel MO MOUCKY U
cHCTEeMaTHU3aluU JONOIHUTEIbHOM
uH(pOopMaluu Ipu

MOJITOTOBKE K 3aHATHSIM.




OpraHM3alusiX pa3HOTO YPOBHS.

[1K-3. Cnoco6en | UIIK 3.1. 3HaeT: oOmpe mMOHATHSA,
OPUEHTHPOBATHCS B | TCOPHH, MpaBwIIa, 3aKOHBI,
BOIIpOCax OHOJIOTHH, | 3aKOHOMEPHOCTH MPEIMETHBIX
SKOJIOTHH W XHUMHUHU | oOjlacTei  OMOJOTHS,  XHUMHS,
Ha COBPEMEHHOM | 3KOJIOTH; 3aKOHOMEPHOCTH
YpOBHE pPa3BUTHUS | PA3BUTHUSI OPTAHHMUYECKOTO MUPA;

HAyYHBIX OCHOBHBIE HPHHIUTIBI
HaTpaBIICHUN B | TEXHOJIOTHYECKHUX MIPOIIECCOB
JAHHBIX 00J1aCTAX XUMHYCCKUX  TPOM3BOJICTB U
CIIoco0eH HCIIOJIb30BaTh
MOJTyYCHHBIC 3HAHMS B
po(ecCHOHATLHOM e TEIIbHOCTH
¢IMHCTBA OPTaHMYECKOTO MUPA.

3HaeT Hay4HbIE OCHOBBI Kypca
XVMHH.

Ymeer MNPUMCHATD IOJYUYCHHBIC
TCOPCTUUCCKHUEC U IIPAKTUUCCKHUC

3HAHUSA B yueOHOI H
po(heCCHOHATTLHOM eI TEIbHOCTH
Baageer rnpueMamu
HUCIOJIL30BAHUS 3HAaHUH 0
COBPEMEHHBIX  JIOCTIDKEHUSIX B
obnact oomei i
HEOPraHUYECKOW XUMHH B Kypce
XUMUH o01eo0pa3oBaTeIbHON
IIKOJIBL.

NIIK 3.2. YmeeT: 00OBACHATD
XMUMUYECKHUE OCHOBBI
OMOJIOrMYECKUX MPOLECCOB U
(bU3NOIOrMYECKIE MEXAHU3MBI
pabOTHI PA3IMYHBIX CHCTEM U
OpPraHOB PACTEHUH, )KUBOTHBIX U
9eJIOBEKa; OPUEHTHPOBATHCS B
BOINpOCax OMOXMMUYECKOTO
€IMHCTBA OPTaHUYECKOTO MHPA.

3HaeT COBpEMEHHBIE MPOOJIEMbI
HEOPraHMYECKOW XMMUHU.

Ymeer CaMOCTOSITEIIHHO
noaoupath WJUTFOCTPATUBHBIN
Marepual TSt M3y4aeMbIX
SIBJICHUIA.

Baaneer KynabTypoil MBIILICHHS,
CIIOCOOHOCTBIO K  00OOIICHUIO,
aHanu3y, BOCHIPUSATHUIO
nH(pOpMaIIMK, MOCTAHOBKE IENH U
BbIOOPY IyTeH ee TOCTHKEHUSI.

NIIK 3.3. Bnaneer:
KJIACCUYECKMMHU U COBPEMEHHBIMU
METOAAMHU ¥ METOJMUECKUMHU
IIpUeMaMM OpraHU3aluu U
pOBeICHUS Ta00PaTOPHBIX,
HKCIEPUMEHTAIIBHBIX U MOJIEBBIX
HCCIIEA0BAHUM B IIPEIMETHBIX

3HaeT COBPEMEHHBIE JTOCTHKECHHS
B 00JIACTH XUMHUH.

Ymeer MONYJIIPU3UPOBATH
MaTepHual AUCIHUILIINHbI
Baaneer HaBBbIKAMH

HCCHGHOB&TGHBCKOP’I JACATCIIBHOCTH
HaBBIKaMH O6CY)KI[CHI/IH Hay4YHBIX

obOnacTax OMOJIOTHH, XMMHH, XUMHYECKHUX npobiem B

9KOJIOTHH. JTUCKYCCHSIX, dbopMupoBaHUs
COOCTBEHHOM MTO3HIUH, u
OTCTaWBaHUA, UCTIONB3YS
pas3InJHbIe CBEJICHUS ISt
apryMeHTaITiH.

4. CTPYKTYPA U COAEPKAHUME JUCHUITJINHbI

4.1. O0beM IMCUMILIMHBI M BUAbl KOHTAKTHONH M CAMOCTOSATEJIbHOM padoThl

OO01ast TpPyA0E€MKOCTh AUCHUILTUHBI COCTaBIIsAET 6 3a4. ea1. (216 yacoB), ceMecTpbl U3yUEHHS
— 1,2, pacnpenenenue 1o Bugam padboT IPeACTaBICHO B TAOIHIIE.

®opma o0yueHus

Bun padotsl

3aouHas

1 cemectp 2 ceMecTp

OO0mas Tpy10€eMKOCTb JUCIUILUIUHBI TIO 180
y4eOHOMY TJIaHY
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KonrakTHas pa6oTa, B TOM YHCJIE: 8 8
Jlexknun 2 2
JlabopaTopHbie pabOTHI 6 6
CamocrosiTesibHasi padoTa 163 24
[ToaroroBKa K 9K3aMeHY 9
[ToaroroBka K 3a4eTy 4
4.2. YyeOHO-TEeMATHYECKUH IIIAaH AUCIUIIJTHHEI
KonrakthHas O1ieHOYHBIE O1ieHOYHBIE
HaumenoBanue Bcero pabota Camocr. cpeiacTBa cpenacTBa st
pa3zenoB U TEM yacoB | Jlekmum | Jlao6. pabota JUTSL IPOMEKYTOUH
JUCIUTUTUHBI u paboThI TEKYILEro | Oi arrecTaluuu
KOHTPOJIA
1.Teopetnueckue 23 1 2 20 IIpoBepka Bomnpocsl k
OCHOBBI KOHCIIEKTA. 9K3aMEHYy.
COBPEMEHHOI0 Kypca CobecenoBan | Bompocs! k
xumun. CTpoeHue u ue 1o 3a4ery.
CBOMCTBa aTOMOB. MaTtepuaiam
[Tepuoanueckuit crareu
3aKOH U
nepuoinuecKas
CUCTEMA XUMUYECKUX
anemenToB J[.1.
Menneneesa
2. Xumudeckas CBS3b. 23 1 2 20 VYyacTue B
CBoiicTBa BEUIECTB C pabote
Pa3IUYHBIM THIIOM KpYyTJIOTO
XUMUYECKOH CBA3U cToJa
«XHUMHUYECKA
sI CBSI3bY
3. Knaccudukanus u 14 - 2 12 [IpoBepka
HOMEHKJIaTypa KOHCIIEKTA.
HEOPTraHUYECKHUX VYuyacrtue B
COCIMHECHU. IpyIIIOBOI
OcHOBHBIE CBOMCTBA JTUCKYCCUU
OCHOBHBIX KJIaCCOB o
HEOPTraHUYECKUX MaTtepuaiam
COEIMHEHHU. crareu
4. PacTtBOpBI. 24 4 20 [IpoBepka
DIEeKTpOIUTUYECKAs KOHCIIEKTA.
JTACCOIHAAIIHS. Yuactue B
IpyIIIOBOI
JTUCKYCCUU
1o
Marepuaiam
crareu
5. OxucnuTenbHO- 24 4 20 [TpoBepka
BOCCTAHOBUTEJIbHBIE KOHCIIEKTA.
peaKIUU Yuactue B




IpyIIIOBOI
JTUCKYCCUU
1o
MaTtepuaiam
craTen
6. DJIeMEHTHI 35 1 4 30 VYuactue B
TJIABHBIX MTOATPYIIT TPYIIIOBOU
MIePUOIUYECKON JICKYCCUH
CHUCTEMBI M UX
COEIMHEHHUS
7. KomIekcHbIe 19 4 15 Vuactue B
COEIMHEHHUS pabote
KPYTJIOTO
CTOJIa Ha
TeMy
«KommnekcH
bIC
COEIMHEHHS;
CTpOCHUE,
CBOMCTBa»
8. DnemeHTHI 35 1 4 30 [IpoBepka
MOOOYHBIX MOATPYIIT KOHCIIEKTA.
MePUOIUYECKON CobecenoBan
CHCTEMBI M UX HeE 110
COEIUHEHHUS MaTepuazam
crarei
9. Heopranunueckuit 26 6 20 Ornenka
CHHTE3 JKCIIEPUMEH
TaJbHOM
paboThl
IloaroroBka u cmaua 9 - -
sk3amena (1 cemectp)
IloaroroBka u cmaua 4
3auera (2 cemecTp)
Bcero no 216 4 12 187
JAUCIUILINHE

Tunosele 3aaHus Ul TEKYIIETO KOHTPOJISL M IIPOMEKYTOYHOM aTTeCTAlMK 110 JUCLUIIINHE,
KPUTEPUM M ILIKaJbl OLICHUBAHMS, a TAKKE METOJMUYECKHE PEKOMEHJIAIMH A 00ydaromuxcs
IIpEJICTaBJICHbI B IPUJIOKEHUH K pabouell mporpamMme TUCHUIUINHBIL.

4.3 . Conep:xanue TUCHUILIAHBI

Paspnen 1. Teopernueckue 0OCHOBBI COBPEMEHHOI'0 Kypca XUMHUM.

O0630p mpexacraBieHuil 0 cTpoeHUH aToMa. COBpEMEHHBIE NPEJCTABIECHUS O CTPOECHUU
aToMa (KBaHTOBAaHHE HSHEPIMH, KOPIYCKYJSPHO-BOJIHOBOW Jyallu3M, BEpPOATHOCTHBIM XapakTep
KOOpJMHATBI 3JIEKTpOHA). ATOMHas oOpOMTalb, €€ XapaKTEepUCTHUKU (KBAHTOBBIE 4YHCIIA).
DJEeKTPOHHOE CTPOEHUE MHOT03JIEKTPOHHBIX aTOMOB.

XapaKkTepUCTUKA YACTHII, BXOAAIIHNX B sIPO (MPOTOHBI, HEUPOHBI). SAepHBIE CHITBI, UX

CBS3BIBAIOIIME M HUX XapakTepHble CBOICTBa (MaJleHBKUI paguyc AEHCTBUS, 3apsioBas
HE3aBUCHMOCTb, HACHIIIIEHHE, 3aBUCUMOCTh OT HAaNPaBJICHUsI CIMHOB HYKJIOHOB).
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Monenu ctpoenus saep (o0omoueyHas U KarenbHas).
Tunsl pannoakTUBHOrO pacnaja (o-, B-3JeKTPOHHBIA 1 MO3UTPOHHBIN pacnaj], CHOHTaHHOE
JIeJIEHUE, DJIEKTPOHHBIN 3aXBaT).
XHUMHYECKOE U OMOJIOTHYECKOE ICUCTBHE H3ITyUEHUH.
MeueHble aTOMBI.
[IponcxoxaeHre XUMHYECKUX IEMEHTOB (aTMOdUIIbHBIC, TUTO(UIbHBIE, XaTbKO(QUIbHBIE,
CUIIEpOPUIIbHBIC JIEMEHTHI).
PacnipocTpaHeHne XUMHYECKHX JIEMEHTOB B 36MHOU KOpE.

AToMHBIe panuychl. X M3MeHeHHe B MepHoAax M rpynmnax (TJIaBHBIX M MOOOYHBIX
noarpynmax Ilepuommueckoii cucremsl .M. Menneneesa). SABnenne d- u f-cxxatus. Bropuunas
MEPUOANYHOCTb.

OHeprusa noHuzanuu. OakTophl, OT KOTOPBIX 3aBUCUT SHEPrusi MoHuzauuu (3GQexTs
9KpaHUPOBAHUS M NPOHUKHOBEHHUS, KaWHOCUMMETPUS, YCTOMUMBOCTh HAIOJIOBUHY M IOJIHOCTHIO
3aMOJIHEHHBIX aTOMHBIX opOuTasnei). i3MeHeHne B mepuoguuecKoil cucTeMe.

DOHeprus CpoJCTBa K AJEKTPOHY, (PaKTOphl OT KOTOPHIX OHA 3aBUCHT U €€ M3MEHEHHE B
nepuoanueckor cucreme /[[.1. Menneneesa.

OcHOBHbBIE THIIBI XMMHMYECKOM CBSA3M, UX CBOMCTBAa (KOBAJEHTHas CBsI3b, WOHHAS,
MeTaJlJIM4ecKasi, BOJOpPOJAHAs CBs3b, CHJIBI MEXMOJEKYJIIpHOro B3aumojencTBus). Oouue
CBOWCTBa XUMHMUYECKOW CBSI3M M MX paziauuyue. MexaHu3M M MpUYMHAa 0Opa30BaHUS XUMHUYECKOU
CBSI3M, OCOOCHHOCTH METATMYECKON, WOHHOW, BOAOPOJHOM cBsizu.  CBOWCTBa BEIIECTB C
Pa3IMYHBIMM TUIIAMU XUMUYECKOU CBSI3H.

Paszpnen 2. Xumuyeckas cBsi3b. Teopun XMuMH4YECKOM CBA3HU.
CaoiicTBa BemecTs ¢ pa3sJMYHbIMA THIIAMH XHMHYE€CKOM CBSI3H.

B3ranel Ha CymIHOCTh XUMHUYECKON CBSI3HM. OCHOBHBIE XapaKTEPUCTUKH XUMHUYECKON
CBSI3M: JUIMHA, DHEPIHsl, HAIIPABJIEHHOCTh. BaneHTHbIN yroja. OCHOBHBIE TUIIBI XUMUYECKON CBS3H.
KoBasieHTHas cBs3b. KBaHTOBO-MEXaHMYECKHE METOJBI €€ TPAaKTOBKH. MeTOJ BAJIEHTHBIX CBS3€d
(MBC). ®usnueckas uuess merojaa: oOpa3oBaHHE JBYXIEHTPOBBIX ABYXJJEKTPOHHBIX CBs3eil,
MIPUHIIAIT MakcUMaJbHOTO nepekpbiBanus AQ. J[Ba MexaHn3Ma oOpa3oBaHMsI KOBAJIEHTHOW CBS3H:
0000IIIeHNsT HECTapEeHHBIX SJICKTPOHOB pPAa3HBIX aTOMOB U JIOHOPHO-AKIENTOPHBI MeXaHH3M.
CBolicTBa KOBAJIEHTHOM CBSI3M: HACHIIIAEMOCTb, HAIIPABJIEHHOCTD,TOJISIpU3yeMocTh. HackmaeMocTs
KoBaJieHTHON cBs3U. KoBaneHtHocTh aromoB anemeHToB I, II, III mepuomoB. HampasineHHOCTH
KOBaJICHTHOM CBs3U. Teopusi HampaBlIeHHBIX BajeHTHocTe. [mbpuamszamus AO. VYcnosus
yCTOMYMBOW THOpUIM3ALMM aTOMHBIX opOuTanelt. Turmel ruOpuIM3alMi U T€OMETPUU MOJEKYI.
[TonsipHOCTH CBSI3€l M MOJAPHOCTH MOJIEKYJ. /MMOIBHBIA MOMEHT CBS3H, G- U M-CBs3H. KpaTtHOCTH
cBA3U. DaKTOPBI, BIMAIOLIME HA IPOYHOCTH CBA3U. [101pU3yeMOCTh KOBAJICHTHON CBSI3H.

CBoiicTBa BEUIECTB C METAJUIMUECKUM THUIIOM CBS3H (IJIACTHYHOCTb, KOBKOCTb, TEIUIO- U
AJIEKTPONPOBOIHOCTh, BOCCTAHOBUTEIbHBIE CBOMCTBA). CpaBHEHHE XMMHUYECKON CBSI3U B METaJUIax,
0o0pa30BaHHBIX JJEMEHTaMU TJIaBHBIX W T000uYHBIX mnoiarpynn. CpaBHeHHE (UBHYECKUX H
XUMHMUYECKUX CBOMCTB O3THUX METAUIOB (TBEPAOCTH, IUIACTUYHOCTH, TEMIEpATyp KHUIEHHUS U
IUTABJICHUS, XUMHUYECKOW AaKTUBHOCTH, BOCCTAHOBHUTEIBHOM CHOCOOHOCTH, YCTONYHMBOCTH
OKCUJHBIX IUIEHOK, KOMIUIeKcooOpa3ymomeil crnocodHocty #  T.1.). CpaBHeHHE BeIMYUH
AEKTPOIHBIX MOTEHIMAIOB MEPEXOIHBIX M HETIEPEXOIHBIX METAIIIIOB.

CBolicTBa BEIIECTB C MOHHBIM THUIIOM CBSI3U. PacTBOpUMOCTB, TeMIlEpaTypbl KUIEHUS U
MJIaBJICHUS, CIOCOOHOCTh K DJICKTPONHMTHUECKOW muccormanuu. OOBsICHEHHE JTHX CBOWCTB W
TUAPOJIA3A COJIEH € TOUKH 3PEHUS TEOPUU MOJISIPU3ALUY.

Bonopoanas cBs3b. XapakTepucTuka BoJopoaHOU cBsi3n. OOBSICHEHHE aHOMAIBHBIX CBOHCTB
BOJbI (pacHIMpeHHE TIpU OXJAXKJICHHM, BBICOKAas TeMIepaTypa KHIEHHs, CHOCOOHOCTh K
00pa30BaHMIO COEAMHEHUN-BKIIIOUEHUI) ¢ TOUKU 3PEHUS CTPOEHUSI MOJIEKYJ BOJbI U 00pa3oBaHUs
MEXKy HUMH BOJIOPOJHBIX CBS3EH.
CBoiicTBa BEMIECTB C KOBAJCHTHBIM THIIOM CBSI3U Ha MIpUMEpPE aiMasa, KapOoopyH/ia.
CBolicTBa BEIIECTB C MEKMOJIEKYJISIPHBIM B3aHMOJIEICTBUEM Ha INPUMEPE BEUIECTB C
MOJIEKYJISIPHBIMH KPUCTAJUTMUECKUMHU peeTkamu (Mona, okcuaa yriepona (IV)). Xapakrepuctuka
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UX TEMIEPATyp KUIMEHUS U IJIABJICHUS, AIEKTPOIUTHUECKUX U ONITUYECKUX CBOMCTB.
Pazgen 3. Kunaccupukanuss M HOMEHKJIATYPA HEOPraHUYecKUX coequHeHUil. OCHOBHbIE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCAUHECHUI.

Knaccudukanus 1 HOMEHKIIaTypa HEOpraHMIeCcKux coennuennid. Kimaccudukanmst mpocTeixX u
CIIOXHBIX BelecTB. buHapublie coequHeHus. ['uapuabl. OKCHUIBI, MEPOKCUIBI, TalOTCHH]BI,
HUTPHUBI, Kapouabl u T.11. HoMeHknatypa OMHApHBIX COETMHEHHM. TPEeXdJIeMEHTHBIC COSTUHEHUS,
runpokcunbl. Kucnorel. Comu. KucnoTHele, oCHOBHbIE U amQoOTepHbIe OKCHUIbl. HoMeHKIaTypa
okcunoB. OcHoBanusi. OpHO- W MHOTOKHCIOTHBIE ocHOBanms. Illemoun. Homenkmnatypa
ocHOoBaHUi. Kucnotsl: OeckucinopogHbie U KuciopoaHble. OIHO- U MHOTOOCHOBHBIC KHCIIOTEHI.
Homenknarypa kucnor. Comnu: cpemHue, KHCIble; OCHOBHBbIC. CMEIIaHHBIE W JBOWHBIC COJIH.
Homenknarypa coneit.

Pa3znen 4. PacTBopbl. DJIeKTPOJMTHYECKAS THUCCOIUALIUSA.

Mexanu3sM  mpolecca  pacTBOpeHus. [maparanuss 1npu  pacTBOpeHHH.  PaboTbl
JA.M.MenneneeBa mo teopun pacTtBOpoB. CBSA3b TEIUIOTHI PAaCTBOPEHUS BELIECTBA C JHEPTHUEH
KPUCTAJUIMYECKON PEIIETKH M TEIUIOTOM THApaTallMd MOJEKYJ BEIIECTBA WM HPOAYKTOB €ro
JUCCOLIMALINH.

PactBOoprMOCTh TBepAbIX BemecTB B Bojae. Koad¢uiueHT pacTBOPpUMOCTH M €ro
3aBUCUMOCTh OT Temmeparypsl. Kpusble pacTtBopuMocTH. HachllleHHBI pacTBOp — Kak
JUHAMHMYECKas paBHOBECHasl cucTeMa. llepechbllieHHble pacTBOPHI M YCIOBHSI MX YCTOMYUBOCTH.
Kpucramnoruapartsr.

Konnenrpanus pactBopoB. CrnocoObl BbIpaKEHUS KOHIIEHTpPAIlMM pacTBOpoB. MaccoBast
JI0JIS1 paCTBOPEHHOTO BellecTBa. MoJsipHas, HopMalbHas, MOJISJIbHAS KOHIIEHTPALUH.

ONEKTPOIUTHI U HEIIEKTPOIUTHI. OCHOBHBIE IMOJIOKEHHUSI TEOPUH IEKTPOJUTHUECKON
aucconuanii. MexaHu3M JHCCOIMAlNY BEIIECTB C Pa3IMYHbIM THUIIOM XMMHYECKOH cBs3H. Poib
MOJIIPHBIX MOJIEKYJI BOJBI B IIpolieccax Auccouuanuu. MoH rupokcoHus, DHepreTuka npouecca
mucconuanu.CTenenb 3JIeKTpoIuTUYecKo aucconuanuu. CuibHble U cialOble SJIEKTPOJIUTHI.
@DaxTOopBl, BAUAIOIINE HA CTENEHb JUCCOLUALUN

[IpumeHeHne 3akoHa JEHCTBHS Macc K MpoIeccy AMCCOLUAIMM CIA0bIX 3JIEKTPOIUTOB.
KoncranTa nuccormanuu. CMerieHne paBHOBECHS TUCCOIMALINN CITa0BIX 3JIEKTPOIUTOB, KUCIOTHI,
OCHOBAHUS, COJIM B CBETE TEOPHUM AIEKTPOIUTHUECKON Aucconuanuu. CryneHdaras AUCCOLMAIIMS.
AmpotepHble TUApOKCHIBL. MoHHOe mpou3BeaeHue Bonbl. I[IpousBeneHHe pacTBOPUMOCTH.
YcnoBus o0pa3zoBaHUs U paCTBOPEHUS OCATKOB.

Peakiun B pacTBOpax 3J€KTpoiUTOB. HampaBieHHOCTh OOMEHHBIX peakLuil B pacTBOpax
ANeKTpoauTOB. Peakiuu ruaponusa. ['maponns coneid. Peakuus cpeasl B BOAHBIX PACTBOPAx COJIEH,
OOpatuMblii U HEOOpaTMMBIM THIPOIM3 COJIEH, CTENeHb M KOHCTAHTa THAPOJH3a, (HaKTOpHI,
CMEINAIOIIME DPABHOBECHE THApPOIM3a. MexaHu3Mm Iponecca THIPOIM3a COJIEH ¢ IMO3ULUHU
MPOTOJIUTUYECKOM Teopur. Posb ruponn3a B OMOJOTrMYECKUX, XUMUUECKUX MPOIeccax.

Bunel MexMONEKyISIpHOTO B3aUMOJICHCTBUSL B PAacTBOpax, accouuanus Mojiekyi. Teopus
pactBopoB [[.1. MenneneeBa. CBolicTBa €aIbHBIX PaCTBOPOB. 3akOH Payis.

PeanbHuble pacTBOphl. IlonokuTenbHOe M OTpULIATENBHOE OTKJIOHEHHE OT 3akoHa Payis,
NPUYMHBI OTKJIOHEHHWH. JluarpamMma paBHOBECHS: <OKMAKOCTh — Map» B OHMHApHBIX CHCTEMax.
3axonbl KoHOBanoBa. A3€0TpoOnHbIE PACTBOPHI, TEOPUSI IEPETOHOK.

PaBHOBecue JKUAKUM pacTBOp — TBeplroe BemiecTBO. Kpuockomus U 30yIHMOCKOMHS.
Ou3nyeckuii  CMBICT ~ KPUOCKOIMYECKOM M 30ynHockonmuueckod  moctosHHOM.  Ocmoc.
Ocmotnueckoe aasneHue. Paboter Bant-I'opda. M3oToHMueckuit k03(UIMEHT U ero CBA3b CO
CTENEHbI0 TUCCOoUMaluu. Pojlb 0CMOTHUYECKOTO AaBJIEHUS B OMOJIOTHUECKHUX Ipoleccax

OCHOBHBIE TIOJIOXKEHHMSI TEOPUHM DJIEKTPOIMTUYECKOM Jucconuanuul AppeHuyca U ee
pazButue. Teopust cuUIbHBIX 5SJeKTpoiauTOB [lebas-I'tokkens. AKTUBHOCT M Ko3(HUIHMEHT
aKTUBHOCTH, NOHHAs CUJIa pacTBOpa.

DneKxTpuyecKkas TNPOBOJUMOCTb PACTBOPOB DJIEKTPOJIUTOB. YJelbHas M SKBUBAJICHTHAs
ANIEKTPONPOBOJHOCTh. OmpeiesieHre CTeNeHH M KOHCTAHThI TUCCOLMALMU CIIa0bIX 3JEKTPOJIUTOB.
Konaykromerpruyeckoe TUTpOBaH



Pasnen 5. OxkucanTe1bHO-BOCCTAHOBHUTE/IbHbIE PeaKIIUH.

Peakmuu uaymme ¢ u3aMeHeHHEM B 0€3 M3MEHEHHsI CTETICHU OKMCJICHUSI aTOMOB DJIEMEHTOB.
Krnaccudukaiuss OKUCIUTETHHO-BOCCTAHOBUTENBHBIX peakiuii. OKUCIUTENN W BOCCTaHOBUTEIU.
[IpaBuna cocTaBlieHMSI YpPaBHEHUW OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuii MeTobl
AJIIEKTPOHHOTO ¥ HWOHHO-3JIEKTPOHHOrO OanaHca. Pomb cpeapl B MPOTEKAaHMHU OKHCIUTENIBHO-
BOCCTAaHOBHUTEIBHBIX MTPOIECCOB.

[IonsTHE O TaNbBAHUMYECKOM 3JIEMEHTE. BO3HUKHOBEHHME CKayKa MOTEHIMAJa HA TPAaHULIE
METAJI-BOJIHBIA pacTBOp ero coiu. CraHgapTHBIE 3JIEKTPOAHBIE MOTEHIMAIbL. Psj HampsoKkeHHit
MetauioB. CTaHAApTHBIE OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE MOTEHUHMaANbl. HampaBiaeHHOCTD
OKHCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ pEaklIMii B  pacTBOpax. 3HAYEHUE  OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUH B )KUBOM U HEXKUBOU MPUPOIE.

OO0mmas XxapaKTepuCTHUKa JICKTPOXUMHUYIECKUX MPOIecCOB. BO3HUKHOBEHHE DIIEKTPOJTHOTO
noTeHIMana. YpaBHeHue HepHcTa A BBIUMCIEHUS 3JEKTPOJIHOrO MmoreHuuana. OmnpejaeneHue
3JEKTPOAHOTO  MOTEHIMajda C  TOMOINbI0  CTAaHJAPTHOTO  BOJAOPOJHOTO  BJIEKTPOJA.
DNEeKTPOXUMHUECKUH Psi/l HATIPSHKEHUI METaJUIOB U €T0 MPAKTHYECKOE 3HAUCHHE:

1.  DiexTposin3 pacTBOPOB ANEKTPOIUTOB Ha HEPACTBOPUMBIX JIEKTPOJIAX.

2 Koppo3sust craneil u criiaBoB B pacTBOpax 3JI€KTPOJIUTOB.

3.  XuUMHYECKHE NCTOYHHMKHU TOKA U aKKyMYJISATOPBI ¢ MakcuMaibHOM D/[C.

4. OmnpeneneHne XUMHUYECKOW AKTUBHOCTH OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKUUNA H

WCTIOJb30BAaHUE B AHAIMTUYECKON MTPAKTUKE.

5. OmnpeneneHue  CTENEHM W KOHCTAHThl  JMCCOLMAIIMM ~ XUMHMUYECKHX  COEAUHEHUH

BIEKTPOXUMHUYECKUM METOJO0M.

Juddy3nonnslii u MexpazHblii TOTSHIHAN, UX OMOJIOTHYECKOEe 3HAUCHHE.

DNEeKTPOXUMHYECKHUE 1EeTH (TaJTbBAaHUUECKHUE IEMEHTHI). THITbI TAIbBAHUYECKUX JIEMEHTOB:
METAJUINYECKUE, Ta30Bbl€, KOHLEHTPALMOHHBIE, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE. MexaHu3m
BO3HUMKHOBeHMsT DJIC m ompeneneHue 31IEKTPOAHBIX MOTEHIMAIOB KOMIEHCAIIMOHHBIM METOIOM.
DneMeHT Becrona. DNEeKTPOAbI CpaBHEHUS: KaJIOMEJIbHBIM, XJIOpcepeOpsTHBIN.
[Torennmomerpuyeckoe onpeaenenue pH wu  TuTtpoBanwe. XUMHUYECKHME MCTOYHUKH TOKA:
AKKyMYJISITOPbI, TOIJIUBHBIE JIEMEHTHI, TAJIbBAHUYECKUE DIIEMEHTHI.

DJIEKTPOXUMHUYECKOE PACTBOPEHUE U TACCUBHOCTh METAJIOB. DJIEKTPOXUMHUYECKAST KOPPO3US
METAJUIOB B KUCJIOW, HEUTPAJIBbHON U IIETOYHOU cpeae. MeTopl 3alluThl METAIUIOB OT KOPPO3UHU.
DKOJIOTHYECKHE TIPOOJIEMBI, CBSI3aHHBIE C KOPPO3UOHHBIMH MPOIIECCAMHU.

DneKTposin3. DIEKTPOJIM3 PACTBOPOB JIIEKTPOIUTOB HA PACTBOPUMBIX U HEPACTBOPUMBIX
anektponax. 3akoHbl ®Dapaned. Beixon BemectBa mo TOKy. OCHOBHBIE MOHATHS — JJIEKTPOAHASA,
KOHIIEHTPALlMOHHAsI W JJIEKTpOXUMHUYEecKas nossipu3auus. [loreHnuman  pasnoxkeHus U
MepeHANPSHKEHUS.

Pa3nen 6. DiieMeHTHI IJIABHBIX MOATPYI NEPUOINYECKON CHCTEMbI M X COeIMHEHUSI.

N3otonuueckuit coctaB. Pacnpoctpanenne B npupoae. OCoOOEHHOCTH MOJIOXKEHUS B
MEPUOJNYECKON CUCTEME. XapPAKTEPUCTUKA MOJIEKYJIbI C MO3UIMHA METOJOB BaJCHTHBIX CBA3EH U
MOJICKYJISIPHBIX OpOHWTaNei: SHEpTus, JJIMHA W KPaTHOCTh CBsi3u. [lomydeHue B mabopaTtopuu U
MIPOMBIIIJICHHOCTH, (PU3MUecKue M XUMHUYECKHe CBOiicTBa. TexHuka Oe3omacHOCTH mpu padoTe ¢
BeliecTBaMu. MOJIEKYJISIpHBIN U aTOMapHbBIA BOAOPOJ KaK BOCCTAaHOBHUTENb. COETMHEHUS BOAOPOIA
C METaJUIaMU U HemeTauiamu. [IpumeHeHne Boaopoa B MPOMBIIUIEHHOCTH. Boxopoa — Tommso
Oyymiero.

Bopna. CoctaB u 3I€KTPOHHOE CTPOCHHUE MOJIEKYJT BOJIbl. XapaKTEepUCTUKA BOJOPOAHON CBSI3H.
Brusiare BogopoaHO# cBsi3u Ha (U3WYECKUE U XMMHUUYECKHE CBOMCTBA BOJIOPOJTHBIX COCTUHEHUH.
Posib BOIOpOIHBIX CBSI3€i B OMOJOTHYECKHX Ipolieccax. Accouanus MOJIeKy BoAbl. Pu3nveckue
CBOMCTBa BOJbI. B3anmoneiicTBHE C NPOCTHIMM W CJIOXKHBIMU BelleCTBaMH. Tsbkenas Bojda, €€
CBOWCTBa, MoylyueHHe W TpuMeHeHue. Boma B mpupoge. CrocoObl ounctku BOAbl. [IpoGrema
YUCTOU BOJEL.

OOmiasi xapakTepUCTHKAa aTOMOB DJJIEMEHTOB W TMPOCTHIX BemecTB 7A. Mepbl
MPEAOCTOPOKHOCTH TpU paboTe ¢ rajoreHamu. PacrpocTpaHeHue ero B MPHUPOJE, MOTydeHHUe,



¢usnueckue u xuMudeckue cporictBa. CoenuHenus ¢ropa, Xjaopa, Opoma, nojaa. XapakTepucTUKa
COEIMHEHHH TaJloreHOB JIpYyT ¢ ApyroM. buosornuyeckas posib IPOCTBHIX BELIECTB M COCTUHEHHIH,
00pa30BaHHBIX T'aJIOTEHAMHU.

OneMeHThl rnaBHOM noarpynmsl VI rpynmsel.  Kucnopon, 030H. Pons kuciaopoaa B npupoe.
Bo3zayx. IIpo6iiema uncroro Bo3ayxa. BogopoaHsie coeiuHeHUs KUciaopoaa. TepMoIuHaMuyecKast
YCTOMYHMBOCTh, KHCIOTHO-OCHOBHBIE M OKHCIIMTEIBHO-BOCCTAHOBUTENIBHBIE CBOWCTBA MEPOKCH]IA
Bojopona. IlomydeHue, cBolicTBa M TNpUMEHEHHME IEpOKCHI0B MertamuioB. Cepa B IpHUpOJE.
Annotporiust  cepel. CepoBOJOpON: TMOJydyeHUe, (QU3NYECKHe M XUMHUYECKHE CBOMCTBA.
DU3MOIO0rNYECcKOe IeHCTBUE cepoBoAOpoaa. KuciopoaHsle COeAMHEHNS CEpPBl: CTPOCHUE MOJIEKYI,
XapakTep BaJIGHTHBIX cBsized. TuocepHas KWCIOTa, TUOCYJIb(GaThl, UX MPAKTHYECKOE 3HAuYCHUE.
Oxcun cepol  (VI): ¢usuueckne wu xumudeckue cBoiictBa. Cepnas kucinota. CBoiicTBa
KOHIICHTPUPOBAHHOW ¥ pPa30aBJICHHOW CEpHOM KHCIOTHL. B3ammonelcTBHe C MeTaIaMH,
HEMeTaJlJlaMH, CIIO)KHBIMU BellecTBaMu. [IpaBuia oOpalieHusi ¢ KOHLEHTPUPOBAHHOM CepHOM
KHCJIOTOM. XUMHU3M CIOCOOOB TOJIYYCHHS] CEpHOM KHUCIOTHL. [Ipobrema oXpaHbl OKpy’KaroIen
cpenpl. OneyMm M nupocepHas kucioTa. lIpakThueckoe NpUMEHEHHE CeleHa M Telllypa U HUX
COCTMHEHUH.

DneMeHTHI I1aBHOW nmoAarpymnmnsl V rpymmsl. OO0Imas XapakTepucTHKa aTOMOB 3JIEMEHTOB U
MPOCTHIX BemiecTB. A30T. A30T B mpupoje. AMMHAaK. AMHJbI, HUTPUIbl MeTaisioB. ['uapasun u
THJIPOKCUJIAMUH: CTPOECHHUE MOJIEKYJ, XUMHUYECKHE CBOWCTBA. A30THCTOBOJOPOJHAS KHUCIOTA.
Kucnoponaneie coequHenus azota. A30THUCTast KUCIOTA, HUTPUTBL. A30THasi KUCJIOTA. DJIEKTPOHHOE
CTpOEHHE, TeoMeTpHsl MoJieKyJbl. CriocoObl MOTyYeHUsT a30THOW KUCIOTHI. XUMHUECKHUE CBOMCTBA
a30THOM KHCIIOTBL. B3ammopeiictBue ¢ MerauiaMu W HeMerauiamu. Hutpartel. Tepmudeckoe
pasnoxeHue HUTpaToB. buonormueckas ponb azora. Pochop. Baxkueilmme mnpupogHbIe
COEIMHEHMsI, TIOJyuyeHHe. AJUIOTpONHbIE BHUIOM3MeHeHHs (ocdopa, ux cBorcTBa. TOKCHYHOCTH
6enoro ¢ocdopa. MbIIbIK, cypbMa, BUCMYT. PacnpocTpaHeHHOCTh UX B NPHPOJIE, MOIydYEHHE.
CpaBHuUTeNbHAs XapaKTepUCTHKAa (PU3MUECKHMX M XHUMUYECKHMX CBOWCTB MBbIIIbSIKA, CYpbMbI U
BUCMyTa. VX OKCHABI M TUAPOKCUABI, ModydeHHe. CpaBHEHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOWCTB COCIWHEHWW MBIIIbsIKA, CypbMbl, BucMmyTa B cteneHu okucienus (III), (V).
@U3HOIOTNYECKOE JEHUCTBUE MBIIIbIKA U €ro coeauHeHui. [IpakTMueckoe 3HAYEHHE MBIIIbSKA,
CYpPBMBI, BUCMYTA.

OneMeHTHI rMaBHOW noarpynmnsl [V rpynnsl. O61mas xapakTepucTHKa aTOMOB 3JIEMEHTOB U
MPOCTHIX BEIIECTB. YTIIEpOaA. YTIEPO ] B MpUpoIe. AJIIOTPONHS yriaepoa: anmMas, rpadur, KapOuH,
UX CTPYKTypa, (u3nyeckMe W XUMHYECKHE CBOWCTBA, MPAKTUYECKOE 3HAYCHHE. Xapakrep
rudpuanzanuu opOuTaneld aTOMOB yTiepoaa B HUX. AKTHUBHUPOBAaHHBIA yroyib, €ro MpUMEHEHHE.
XUMHUUECKUE CBOMCTBA yriepoja. XapakTepuCTHKa BOJOPOIHBIX COeAMHEHHH yriepoaa. Kapous
METaJIJIOB, X 00mIas xapakrepucTuka. KuciopoaHsle coelMHEeHUs yriepojaa. YTojbHas KHUCIOTa.
KapOonatel u ruapokapOOHATBI, pPAaCTBOPHUMOCTb, THAPOJIHM3, TEPMHUECKAs YCTOHUYMUBOCTE.
CoenuHeHusi yriepoaa C TrajoreHaMu: CTPOCHHE, IOJy4YeHue, CBOMCTBA. (OKcCoraaoreHuIbl
yriepoaa. Cepoyriepoi: XxapakTep XUMHUECKON CBSI3M M CBOMCTBA. THOKapOOHATHI M THOYTOJIbHAS
KHCJIOTA: MIOJIy4eHHUE, CTPOCHHUE, CBOMCTBA.

Kpemuuii u ero coemunenusi. Kpemuuit B npupoje. Ilpupoansie cunmkatsl. CrnocoObl
nosryyeHus: KpeMHus. CBOMCTBAa KpeMHHMS U ero nmpumeHeHue. CoeuHeHus KpEeMHMS, OTINYHE MX
CBOMCTB OT AQHAJIOTMYHBIX COEIMHEHWH yriepona. Cuaunuabl MeTauioB. JIMOKCHI KpeMHUs.
KBapu. Kpemuuesbie kucnotsl. ['epmanuii, onoBo, cBuHen. Mx coenmnennsa. Ilomydenne.
dusnveckre 1 XMMUYECKUE CBOMCTBA. AJtoTponus. 3HaueHne repManus. OKCUIbI U THIAPOKCHUIBI,
MUX KHCIIOTHO-OCHOBHBIE W OKHCIIMTEJIBHO-BOCCTAHOBUTENBHBIE CBOMCTBA. BoccTaHOBUTENIBHBIE
cBoiicTBa coenunenuit onosa (II). OxucnurensHbIe cBOMcTBa coenunenuit ceuumna (1V). [IpuHnum
paboThl CBUHIIOBOTO akKyMmyJsiTopa. [IpumeHeHne oioBa, CBUHIIA U UX COEIUHEHUH.

Onementsl rnaBHelX noxarpynn I, II rpynm. PacnpocTtpaneHHOCTH B 36MHOM KOpe,
M30TONHBIN COCTaB, BAXKHEUIINE TPUPOJHBIE COCIUHEHUS.
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CBoiicTBa, TMOJIydeHHME W NPUMEHEHHE BAXKHEMILIMX COEIUHEHUN 3JIEMEHTOB: OKCHUJOB,
THAPOKCUJIOB, TIEPOKCHIOB, coJied. [lomydenue compl. Mepsl IpenoCTOpOKHOCTH TIPU paboTe co
uiesioyamMu. 3HaueHue COSAMHEHUI HATpUs U KaJusl 7151 AKUBBIX OPTaHU3MOB.

[IpaBuna xpaHeHUs MIETOYHO3EMEIBHBIX METAJIJIOB, MEPBI TTPETOCTOPOKHOCTH MPU padboTe
c HuMmu. [IpuMmeHeHHe MeTalmudeckoro Oepwanus W MarHus. [lolydeHue MPOCTHIX BEIIECTB,
o0pa3zyeMbIX JJIEMEHTAMH TMOATPYMIBI B MPOMBIIIICHHOCTH. COeAMHEHUST SJIEMEHTOB: THUIPHIHI,
OKCH/JIbI, THIPOKCH/IBI, IEPOKCUIBI, con. VX monyuenue, pu3nueckrue cBOWCTBA, 3aKOHOMEPHOCTH
W3MEHEHHUS XMMHUYECKUX CBOWCTB. Heramenas u rameHas wu3BecTb. (CBOHCTBa, MOJYy4YEHHE,
npuMeHeHue. PU3NOJIIOTMYECKOE JEUCTBUE COEOUHEHHMM 3JIEMEHTOB TJIaBHOM mnoarpynnsl I
rpymibl. Mepbl IpeIoCTOPOKHOCTH TTPU PabOTE C COSTUHEHUSAMH OCpUILTUAS U Oapusl.

KectkocTh BOMBI M cIOCOOBI ee ycTpaHeHus. OYUCTKa BOABI C TOMOIIBI0 HOHOOOMEHHBIX
CMOJI.

I'epmannii, onoBo, cBuHen. Mx coenunenus. [lonydyenue. Pusnyeckue M XUMUYECKHUE
cBoiicTBa. Amnorponus. 3HaueHHe TepManusi. OKCHIIBI U TUAPOKCHUJIBI, UX KHCIOTHO-OCHOBHBIE U
OKHCIIUTEJIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA. BOCCTaHOBUTENIbHBIE CBOMCTBA COCIMHEHUN 0JIOBA
(II). OxwucnutenvHbie cBoiicTBa coequHeHuit cBuHua (IV). IlpuHnun paGoThl CBHHIIOBOTO
akkymyJsitopa. [I[puMeneHue o10Ba, CBUHIIA U UX COSAMHEHUI.

OO0mras XxapaKTepUCTUKA CBOWCTB 3JIEMEHTOB TJIABHBIX MOATPYII MEPHOINYECKON CHCTEMBI
J.1. MengeneeBa. 3aKkOHOMEPHOCTH B U3MEHEHHH PaJMYCOB, SHEPTMM HMOHHM3ALMU, CPOJACTBO K
AJIEKTPOHY, AJIEKTPOOTPUIATEIBHOCTH aTOMOB 3JIEMEHTOB B MEPUOJAX M B IVIABHBIX MOJTrPYyIIIax.
CoenuHeHuss METaNIOB M HEMETANIOB C BOJOpoAoM. M3MmeHeHwe B mepuojgax M MOArpynmax
MOJSIPHOCTH ¥ TPOYHOCTH CBSI3M B COEAMHEHUAX BJIEMEHTOB C BOJOPOJAOM. 3aKOHOMEPHOCTH
W3MEHEHMS UX BOCCTAHOBUTEIBHBIX CBOMCTB.

Kuc10THO-OCHOBHBIE CBOMCTBAa OKCHUJIOB M THUJIPOKCHIOB 3JEMEHTOB TJIaBHBIX MOJATPYMII.
Oxkcunpl. CTpoeHue, THN CBSI3U MEXAYy aToMamH. M3MeHeHue KHUCIOTHO-OCHOBHBIX CBOMCTB
OKCHJIOB AJIEMEHTOB B NEpPUOAAX W TJIABHBIX MOATpyNmax. ['mapokcuibl. 3aBUCUMOCTh XapakTepa
JUCCOLIMAIIMU TUJIPOKCUAOB Ha MpUMEpax 3JIEMEHTOB TPETHEro IMEepPUOJa M TIIaBHBIX MOATPYIII
MEepPBOM, BTOPOH, MATOU, IECTOM, CETbMOU TPYyIIIL.

M3MeHeHne yCcTOMYMBOCTH Pa3IMYHBIX CTETIEHEW OKHUCIEHUs aTOMOB 3JIEMEHTOB B TJIaBHBIX
noarpynmnax. OKHCIUTENbHBIE CBOMCTBA COCIMHEHUM, COJIEPKAIIUX ATOMbI 3JIEMEHTOB B BBICIINX
CTEIEHSIX OKUCIICHHUS.

OO6mass xapakTepuCTHKa 3JEMEHTOB MOO0OYHBIX MNOArpymi. OCOOEHHOCTH 3JIEKTPOHHBIX
CTPYKTYyp aToMoB 3jeMeHTOB d- u f-cemeiicTB. VX moloXKeHHE B TMEPUOIUYECKON CHUCTEME.
CpaBHEHHE CBOMCTB aTOMOB, MPOCTHIX BEIIECTB U COCIWHEHUN DJIEMEHTOB TJIaBHBIX M TOOOYHBIX
noarpynn. OTiauuMe B TVIABHBIX M TMOOOYHBIX MOATPYIIAX XapakTepa HW3MEHEHUs CBOICTB
AJIEMEHTOB U WX COCJIMHECHHU MPH BO3PACTAHHUH 3apsIOB siAep aToMOB. MHOTO0oOpas3mue cTerneHen
OKHCIICHUS, TIPOSBIISIEMBIX aTOMaMH 3JIEMEHTOB MOOOYHBIX MOATPYIIT

Pazgen 7. KommiekcHble coeIUHEHUS.

OcHoBHbIe MONOkKeHUsS Teopun BepHepa. Pa3zsutue teopun Bepnepa B pabGorax JLA.
Uyraesa, 1.I1. Yepusena, A.A. I'punOepra u apyrux yueHbIX. OCHOBHbIE MOHSATHUS U OINpPEIEICHUS
XUMHH  KOMIUIGKCHBIX ~ COCIMHEHUH: KOMIUIEKcooOpa3oBarenb (KOMIUIEKCOOOpa3oBaHUE —
BaKHEHIIAss 0COOEHHOCTh MEPEXOIHBIX METAIOB, CIIOCOOHOCTh K KOMITJIEKCOOOPa30BaHUIO S- U P-
AJIIEMEHTOB), JIMTAHIbBI, JCHTATHOCTh JIMTAHAOB  (TOJHIEHTATHOCTh, aMOHWJICHTAaTHOCTH),
MOCTHUKOBBIE JIUTAHIbl; XapAKTEPHbIE KOOPAUHAIIMOHHBIC YHCIIA.

CucremaTnueckas HOMEHKJIATypa KOMIUIEKCHBIX coenuHeHui.  Kmaccuduxarms
KOMIUIEKCHBIX ~ COCIMHEHWW:  AKBAKOMIUIEKCBI,  alUJOKOMIUIEKCHI,  T'MJIPOKCOKOMIUIEKCHI,
aMMHAaKaThl, TEPOKCOKOMITTIEKCHI, KAPOOHUIIBI METAJIOB, IUKINYECKUE KOMITJIEKCHBIE COCTUHEHHUS
— XeJaThl.

PazBuTue npeacraBiieHU 0 NpUPOJIE XUMUUECKON CBSI3H B KOMIUIEKCHBIX COEAUHEHUIX

Teopun rerepononsproi csizu Koccenst u romeonossspaoit cBssu Jlstonca. Ilpunoxenne
AJIEKTPOHHBIX TEOPHIl CBSI3M K KOMIUIEKCHBIM coenuHeHusiM. Teopusi Koccenss — Marnyca —
anekTpocratuueckass  Teopus. OOBSICHEHHE  YCTOWYMBOCTH  TMOJHMHOIUIOB C  TO3UIIUH
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MOJISIPU3AMOHHBIX TpeacTaBienuil. Teopus Jlptonca — Cumxsuka (oOpa3zoBaHue JOHOPHO-
aKuenTopHbIX cBsA3eil). KBaHTOBO-mexaHmueckue Teopuu cBsi3ell. Teopusi BaJCHTHBIX CBs3EH.
OcHoBHble mONOXKEHUs Teopun BC, npuMeHeHHe TeOpuUM HANpaBICHHBIX BaJEHTHOCTEM K
KOMIUIEKCHBIM COEIMHEHHSM. 3aBUCUMOCTh IMPOCTPOHCTBEHHBIX CTPYKTYP KOMIUIEKCHBIX HOHOB OT
TUNa TUOpPHIM3AIMK HMOHA KOMIUIEKCOOOpaszoBaTes. MarHuTHble CBOWCTBA KOMIUIEKCHBIX
COEIMHEHH. BuemrneopburanbHbie u BHYTPUOPOUTAIIbHBIE KOMIUIEKCBI. Teopus
KpucTainueckoro mnois. dopma, opueHranus, 3Heprust d-aTOMHBIX opOHTaned B CBOOOJHOM
aToMe WM HMOHEe. BnusHue 31eKTpocTaTHYecKOro Mol JIMFaHAo0B Ha d-aTOMHBIE opOWUTanu B
OKTa3APUYECKUX KOMILIEKCAX.

KoMriekcHble coeavHEHUsT B pacTBOpax. PaBHOBecHss B pacTBOpax KOMILJIEKCHBIX
coequHeHni. IlepBuunas u BropuuHas jaucconmanusa. CrTyneHuaTble M OOIIas KOHCTAHTBI
HEeCcTOMKOCTH KoMIulekca. CMelleHre paBHOBECHsS KOMIUIEKCOOOpa30BaHMS. B3anmocssa3b
KOHCTAHTBl ~ HECTOMKOCTM  KOMIUIEKCa W M3MEHeHuss »Heprum [ubbca  mporecca
KOMIUIEKCO00pa30BaHusl. 3aBUCUMOCTh YCTOWYMBOCTH KOMIUIEKCHBIX COEJMHEHUN B pacTBOpax OT
MPUPOIBI aTOMA — KOMIUIEKCOOOpa30BaTessl U JIUTaH I0B.

KomruiekcHble coequHeHHsI B JKUBBIX OpraHu3Max. XJIOopo(ul U reMorioOuH — JaBa
KM3HEHHO HEOOXOJMMBIX BEIIECTBA pAcTeHUH M KHUBOTHBIX. Tokcukosorus. Ilpumenenue
KOMIUIEKCHBIX COEIMHEHHM.

Kap6onumnsl metamnoB — crpoenue. [IpumeHenrne kapOOHMIIOB METAJIOB [T TOTYYCHHUS
JKeJe3a U HUKEs.

DyIepeHsl.

Teopus kpucrammmyeckoro noius. ®opma, opueHTanus, s3Heprusi d-aToMHBIX opOuTanel B
CBOOOJHOM aToM€ WM HOHE. BiusHHE 3JIEeKTpPOCTaTHYECKOro MOJs JHUraHaoB Ha d-aTOMHbBIE
opbuTanum B OKTayApudeckux Komruiekcax. CHsTue "BBIpoXKIeHMs', paclleruieHue sHepruu d-
aToMHbIX opOuTaneil: dy (eg) u de(t2g) atomusle opOuTany, ux sHeprus. [lapameTp pacuiernyieHus.
3aBUCHMOCTh ITapaMeTpa pacUICIUIEHWs] OT MNpUPOAbl JHUraHAoB. CHEKTPOXMMHYECKUH pSII.
[IpaBuna 3anonnenuss dy u de opOutaneit: Ilaynmu u I'ynga. Dddexr Sna-Temnepa. Dueprus
cTaOWiIM3aUy KOMILJIEKCA TOJIEM JIMTaHI0B. BBICOKOCIMHOBBIE W HU3KOCIUHOBBIE KOMIUIEKCHI.
MarHuTHble CBOMCTBa M OKpacka KoMmIuiekcoB. Pacmieruienue d-opOutaneil B TeTpa’apuiyecKoM
I10JIE JIMT'aH/I0B.M aKTHHOUIHOE CokaTthe'.

Pa3nes 8. MeTanibl mOOOYHBIX NOATPYII EPHOAMYECKON CHCTEMbI U UX COCANHECHUS.

CpaBHEHME 3JIEKTPOHHOTO CTPOCHHsI aTOMOB 3JIEMEHTOB, CPABHEHUE PaJNYCOB, SHEPTUU
MOHU3ALIMH, DHEPTUM CPOJICTBA K DIIEKTPOHY, CPABHEHHE YCTOMYMBOCTH COCIUHEHUN C OJHOU U TOU
K€ TTOJIOKUTEIBHOMN CTENEHBIO OKHMCIICHHS, CDABHEHUE KHUCIOTHO-OCHOBHBIX CBOWCTB IMAPOKCH]IOB
Y OKHCJIUTEJIbHO-BOCCTAHOBUTENBHBIX CBOMCTB METAJIIOB TJIaBHBIX U MTOOOYHBIX HOATPYIII.

OnemeHThl M0004YHON moArpymisl I rpynnsl. O61mas xapakTepucTuka aTOMOB 3JIEMEHTOB,
¢u3nuecKkux M XMMHYECKUX CBOWCTB MPOCTHIX BellecTB. Meapb, cepebpo, 3omo0to. Haxoxnenue
aneMeHToB B mpupoge. CrocoObl ux mosydeHus. [IpumeHeHHEe METauIoB M HMX CILIABOB.
Baxmueiimme coeauHeHus mMeau, cepedpa, 3o0i10Ta. OKCHABI, THIPOKCHABI, coiu. KomrmiekcHble
coequHeHus. OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE CBOIMCTBA COEAMHEHUN Meau, cepebpa, 30110Ta.
Ponb nonos meau (II) u cepedpa (I) B husznonornueckux mporeccax.

OnemeHTsl noboyHoi noxarpynns! I1 rpynmel. PacnpocTpaHeHHOCTh B 3eMHON KoOpe,
M30TOMHBII COCTaB, BaKHEHIIMe NpUpOAHBIe coequHeHus. OOmas XapaKTepuCTHKa aTOMOB
aneMeHTOB. PU3NYeCKrne U XMMUYECKHUE CBOMCTBA MPOCTHIX BelleCTB. OU3NYECKHE U XUMUYECKHE
CBOMCTBA COEIMHEHUI D2JEMEHTOB B cTeleHu okuciaeHuss +2. CoenMHEHus pTyTH B CTENEHU
okuciieHus +1. BaxxHelmue KOMIUIEKCHBIE COEOUHEHUS DIIEMEHTOB. DU3HOJIOTNYECKOE NEHCTBUE
COEIUHEHMN LIMHKA, KaAMUS U PTYTH.

OnemeHTsl noOouHOM noarpymmnel VI rpynmel. O0mias XapakTeprucTUKa aTOMOB JIEMEHTOB.
@usnueckre U XUMHUYECKHE CBOMCTBA IPOCTHIX BellecTB. XpoM. lIpupoansie coeaguHeHUs XpoMa.
[Tonyuenue. Ilpumenenue xpoma u ero cminaBoB. Coenunenust xpoma (II, III, VI) — oxcunsl,
ruapoKcuabl, conu. [lomydyenue, gusnueckne n XUMHUUECKHUE CBOMCTBA. 3aBUCHUMOCTH KHCJIOTHO-
OCHOBHBIX CBOMCTB OKCHJOB U THJIPOKCHIOB XpOMa OT BEJIMYMHBI YCIOBHBIX 3apsI0B U PAINYCOB
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COOTBETCTBYIOIIMX HMOHOB. ['mapokco- u okcoxpomarsl (III). KommuiekcHble coenmHeHHs Xpoma
(III). OxucanTEenTPHO-BOCCTAHOBUTENIbHBIE CBOMCTBA coenuHeHuil xpoma (I1I).XpoMoBbie KHCTOTHI,
UX CBOMCTBa. XpOMaThl U AUXPOMATHL. YciIoBuUs Ux cymectBoBanua. Coenunenus xpoma (VI) kak
okucnutens. XpomoBasi cMecb. MonuOeH u Bonbdpam. x nomyuenue. CBONCTBA U IPUMEHEHHE.
Oxcunbl ¥ THAPOKCHUIBI MOJIMOIeHA U BoJb(ppama. MonmbieHoBast U Bosb(pamMoBasi KUCIOTHI U UX
COJIN.

OnemeHTsl N0604HOM noarpymnmsl VII rpynmel. O01mas XxapakTeprucTuKa aTOMOB JIEMEHTOB,
(bu3NYECKUX U XMUMHUYECKHUX CBOMCTB MpOCTHIX BemlecTB. Mapranen. [lpuponnsie coeauHeHus
Mapranua. [loayuyeHue mapranua u3 NpUpoOAHbBIX coenauHeHui. lIpuMenenue mapranma. CruiaBbl
Maprasna. CoeguHenus Mapradna. OKCHIbI ¥ THAPOKCHBI Maprania. 3aBUCUMOCTb UX CBOWCTB OT
CTEIIEHW OKHUCIIEHHs aTOMOB MapraHia. COeJUHEHMs MapraHiia BBICIIMX CTEHNEHEW OKHUCIICHMS.
MapraHuoBucTass KHCJIOTa 1 MapraHieBas KACI0Ta, MAHTaHAThI U TepMaHraHaTel. OKHCIUTENbHBIC
CBOMCTBA MAHI'aHATOB M NEPMAHIaHATOB. 3aBUCUMOCTb OKHCIIUTEIbHBIX CBOMCTB I€PMaHIaHATOB
ot pH cpenpbl. Mapranen — MUKpO3JIEMEHT ITUTAaHUS PACTEHUM.

Texnenuit u pennii. Coiicta penust. Ero okcunpl u runpokcuasl Conu. PeneBas kuciora u

ee conu. BoccTaHOBUTENBHBIE CBOWCTBA PEHATOB.

OnemenTsl nobounoi moarpynmsl VIII rpynmel. O6mias xapakTepUCTHKa aTOMOB
AJIEMEHTOB, PU3NYECKUX U XMMHUYECKHUX CBOICTB MPOCTHIX BEILIECTB. DJIEMEHTHI CEMeICcTBa JKese3a.
PacnipocTpaHeHHOCTh B 36MHOM KOp€, BaKHEHIIWE NPUpPOAHBbIE coeauHeHus. llomydeHue xenesa
IIPSAMBIM BOCCTAHOBJIEHHEM OKCHI0B. CpaBHEHHE CBOMCTB BaXHEHIIMX COEAMHEHWM JKemes3a,
kobanpra M Hukens (II) u (III), ux nomydyenue u npumenenue. Pepparbl. KommuexcHbie
COEIMHEHMsI jKeJe3a, KoOanbTa, HUKeNsd. buonornueckas poiib COeIMHEHHMM jkerne3a, KobOambTa,
HUKEJSA. DJIEMEHTHl CEMENCTBa IUIATUHBI. PacnpoCTpaHEHHOCTh B IPHUPOJE, UCTOPUS OTKPBITHS.
OcoOeHHocTH  (U3MYECKUX M XUMHUYECKHMX CBOMCTB MIPOCTBIX BEIIECTB, HX MPaKTUYECKOE
ucnosap3oBaHue. CBOICTBA BAXKHEHIINX COEIUHEHUH 3JIEMEHTOB, X MIOJIy4€HUE U IPUMEHEHHUE.

Paznen 9. Heopranuvyeckuii cuHTE3.

MecTo HEOpraHUYECKOT0 CUHTE3A B MOJIyYEHUH MAaTEPUAsIoB U BELIECTB JUIs BCEX OTpacie
MIPOMBINIIEHHOCTH, CEJIBCKOTO X03HUCTBA, MEIULIMHBI, B TPOU3BOJICTBE CBEPXUUCTHIX M MPOUYHBIX
MaTepHajoB, IPEAMETOB ObITa.

OcHoBHbIE TpeOoOBaHUS K 000pPYIOBAaHUIO XUMUYECKON J1a00paTOpun ¢ y4eTOM crieluuKu
na0opaTOpHBIX paboOT MO TOMY HIM MHOMY Kypcy. be3omacHoe HaxoxaeHHE B XMMHUYECKOH
nabopaTopuu U npaBuiia padboTel B Hell. OCHOBHOM M TOTIOJHUTEIBHBIN KOMIUIEKTHI JIA0OPAaTOPHOTO
00OpyZOBaHUS W TMOCYAbl. ['pynmbl MCIONB30BaHUS XUMHUYECKOW mMocyabl. HazHaueHue MepHOM
nocyzasl (OIOPETOK, MUIETOK, MEPHBIX KOJ0, HMIMHIPOB, MEH3YPOK) M MpaBuia padoThl C HeW.
[TpaBuia MBITESI IOCYTbI, CIIOCOOBI CYIIIKH.

PaGora ¢ BemecTtBamMu. MapkupoBka UCXOAHBIX BemiecTB. HaGop TBepAbIX peakTUBOB M3
CKJISTHOK, IpaBWJIa B3BEILMBAaHUS TBEpAbIX BewlecTB. IlepBas momomp IpH 0KOrax IMIEIOYaMH.
[IpaBuia obpamienus ¢ kucnoramu. be3onacHas paboTa ¢ 31eKTpoHarpeBaTelIbHBIMU MpUOopami,
PTYTHBIMH TepMOMeTpaMH. B3BemmBaHue W €ro OCOOEHHOCTH B 3aBHCHMOCTH OT HEOOXOIMMOMN
TOYHOCTH, BHa U (OPMBI B3BEIIMBAEMOT0 BellecTBa. TpedoBaHMs K MPUTOTOBIEHUIO PAacTBOPOB
Pa3NIUYHBIMH CIIOCOOAMU, pacyeThl IPU MPUTOTOBICHUU. MeTo bl pa30aBiIeHus] pacTBOPOB. 3aluTa
pacTBOPOB OT BO3MOXKHBIX H3MEHEHHUH cocTaBa. TpeOoBaHMS K (QUIBTPYIOUIMM MaTepHaliam,
npaBuia M crnocodbl  ¢uibTpoBaHud. OcoOeHHOCTH (uiabTpoBaHus 1ienodei. Pabora c
BaKyyMHbIMU ycTaHOBKaMu. OcoOeHHocTH (GuiIbTpoBaHUS MNpu HarpeBaHuu. [IpombiBaHue
OCAJIKOB, YCJIOBUSI U OCOOCHHOCTU. MeETObl OUHUCTKU Pa3IMYHbIX TUIIOB BEIIECTB B J1a0OpaTOPHOM
npakTHKe. BeIcymmBaromie BenecTsa 1 X 1eaecoo0pa3HoCThb s pa3iMyHbIX BemecTs. [IpaBuna
CYIIKH BEIIECTB IPH HArpeBaHUM, YCTAHOBJICHUE OKOHYAHMs CYIMIKH. CHOCOOBI OLEHKH YMCTOTHI
BemiecTBa. Pacder BbIxo1a MpoayKTa.

5. YYEBHO-METOJNYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUIIIMHBI
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5.1. Ilepeuenv ocrosnoil u 00NOIHUMENbHOU TUMEPAMY Dbl

Ocnoenasa rumepamypa

1. Axwmeros H. C. O6mas u HeopraHndeckasi XuMus [ DJIEKTPOHHBIN pecypc] : yueOHHK. —
OnektpoH. nan. — CII6. : Jlans, 2014 (2003). — 744 c.

2. CrpoeHue 1 CBOHCTBA aTOMOB. XUMHUYECKasi CBs3b [TekcT] : yueOHOe mocoOue ajist By30B 10
/ E. A. PackatoBa ; M-Bo oOpazoBanusi u Hayku Poc. denepanuu, HuwxHeTarmn. roc. coir.-mej.
akaj. - Hwxunit Tarun : HTT'CIIA, 2010. - 127 c.

3. .AxwmeroB H. C. JlabopaTtopHble 1 ceMUHApCKHUE 3aHATHS 110 OOIIeH U HEOPraHUYECKOM
XUMUHU [DnekTpoHHbIH pecypc] : yuebHoe mocobme / H.C. AxmeroB, M.K. Asuzoma, JIL.W.
banpiruna. — Onexrpon. gan. — CIIO. : Jlans, 2014. — 368 c.

4. D'muaka H. JI. O6mas xumus [Teker] : [yue0. mocobue ans By3oB] / H. JI. ['munKa ; o pen.
A. U. EpmakoBa. — MU31.30-e, ucnp. - Mocksa : Unarerpan-IIpecc, 2005. - 727 c.

5. Kawmsmmos B. M. Ctpoenue BemiecTBa [ D1eKTpoHHBIN pecypc] : yueb. mocodue / B.M.
Kawmpmmos, E.I'. MupomnaukoBa, B.I1. TataypoB. — Dnektpon. nan. — Cankrt-IletepOypr : Jlans,
2017. — 236 c.

6. Ilpecc 1. A. OcHoBBI 0011IeH XUMUU [ DIEKTPOHHBIN pecypc] : yued. mocodre — DIEKTPOH.
naH. — Cankr-IletepOypr :Jlanb, 2012. — 496 c.

7. TlaBmos H. H. O6mas u neoprannyeckast xumusi. CI16: M3n-Bo: "Jlanp", 2011. 496 c.

8. Dmektpoxumus [Tekcr] : yueb.-meTo. mocobue A CTy. XuM.-0uoi. ¢gax. / M-Bo
obpazoBanmsi Poc. denepanuu, Hwkuerarmwi. roc. nmen. uH-T ; aBT.-cocT. H. T. bokos. - Hrmxumii
Tarun : HTI'TIM, 2001. - 138 c.

/Jlononnumensnan numepamypa

1. bopsosa JI. [I. OcHoBBI 00111e# XUMHH [ DIIEKTPOHHBIN pecypc] : yuedbnoe mocodue / JI. /.
bop3osa, H.}O. Uepnukosa, B.B. fIkymeB. — Dnexrpon. nan. — CII6. : Jlans, 2014. — 470 c.

2. T'enpdman M. U. Heopraamueckast Xumusi [ DJIEKTpOHHBIN pecypc] : yueb. mocodue / M.U.
I'ensdman, B.I1. FOctpaToB. — Dnektpon. nan. — Cankr-IletepOypr : Jlans, 2009. — 528 c.

3. D'munka H. JI. O6mas xumus [ Tekcr] : [yue6. mocobue ans By3os] / H. JI. I'nunka ;
nox pexn. A. U. Epmakosa. - U31.30-e, ucnp. - Mocksa : Uurerpan-Ilpecc, 2005. - 727 c.

4. HamackuH b. b. Dnexrpoxumust [DnexkTpoHHbIN pecypc] : yueb. mocodue / b.b. JlamackuH,

O.A. Ietpuit, I'.A. Hupauna. — DnektpoH. gan. — Cankr-IletepOypr : Jlans, 2015. — 672 c.

5. Tonuapos E. I'. Kpatkuii Kypc TeopeTHUeCcKOi HEOPTAaHHUECKOW XUMUU [ DIIEKTPOHHBIN
pecypc] : yueb. mocodue / E.I'. 'onuapos, B.FO. Konapammn, A.M. Xosus, HO.I1. Adpunorenon. —
OnektpoH. nan. — Cankr-IlerepOypr : Jlans, 2017. — 464 c.

6. Capraes I1. M. Heoprannueckast Xumusl. [ DIEKTPOHHBIN pecypc] — DIEKTPOH. 1aH. —
CII6.: Jlans, 2013. — 384 c.

7. Csepanosa H. /1. O6mas 1 HeopraHuueckasi XUMUs: SKCIIEpUMEHTAIIbHbIE 33/1a4H U
yIpaXHEHHS [DIEKTPOHHBIA pecypc] : yued. mocodue — DnektpoH. maH. — Cankt-IletepOypr :
Jlann, 2013. — 352 c.

5.2. DaekTpoHHbIe 00pa3oBaTe/ibHbIe pecypcbl, B T.4. NpodeccHoHaJIbHbIe 0a3bl
AAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIEC CHCTEMBbI

https://www.ntspi.ru/library/ OnexrponHo-6ubmuoreynsie cuctemsl HTTCITN
directories and files/web res/systems/

https://www.ntspi.ru/library/ OnextponHbie 6a3wl qanHbIXx HTT'CITU
directories_and_files/web_res/systems/
libraris/

https://www.ntspi.ru/library/periodika/ [Tepnoauka HTI'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 Op Meaunay

https://ibooks.ru OBC «A#OyKe»

https://urait.ru OBbC Opaiit

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

http://elibrary.ru Hayunas JIEKTPOHHAs o6ubnnoreka
eLIBRARY.RU

http://www.consultant.ru «KoncynprantlLirocy

http://cyberleninka.ru HOb «KubepJlennnkay

https://polpred.ru 000 «ITommpen-CrpaBouHukmy (6a3a TaHHBIX)

https://eivis.ru 000 «MBUC»

www.delpress.ru «JlemoBas mpeccay

5.3. KoMmieKT nporpaMMHOro odecrne4eHust

1. Cpena snexrponnoro odyuenus «Pycckuit Moodle» (https://do.ntspi.ru).

2. WurepHer-miatdpopMa OHJANH-KYpCOB €O cBOOOAHBIM KogoM «Open edX»
(https://www.edx.org/).

3. UnTepHet-mnatdopma oHnaitH-kypcoB «OTKpbIToe 00pazoBanue» (https://openedu.ru/).

4. DnexTpoHHas HH(popmarmonHo-oOpa3oBatenbHas cpena PITIITY (https:/eios.rsvpu.ru/).

5. Ilnardopma uist opranu3zanuu 1 nposeneHus: 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, SAnnexc.bpayszep.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCLHUIIJINHbI

6.1. [Tomemenust

[ToMenienust 1ist MpoBEAEHUS 3aHIATHIM JIEKIIMOHHOTO THUIIA, 3aHATUM CEMHHApCKOTO THIIA,
TPYIIOBBIX ¥ WHIAUBUIYAJIbHBIX KOHCYJIBTAIM, TEKYIIETO KOHTPOJS U IPOMEKYTOUYHON
aTTeCTAlluH, CaMOCTOSATENbHOH pabOThl YKOMIUIEKTOBAHbI CIHEIMAIM3HUPOBAHHON MeOenblo |
TEXHUYECKUMHU CpelIcCTBaMU OOy4YeHHs, CIyKallUMU JJIsl IpeJCTaBleHUus y4eOHOW HMH OpMalUU.
[Tomemienust A CaMOCTOSITEIBHOM  pabOTBHl  OCHAIEHBl  KOMIIBIOTEPHOH  TEXHHMKOH ¢
BO3MOXXHOCTBIO TMOAKIIOUEHUs1 K ceTu «MHTepHeT» u obecrnedyeHbl JOCTYIOM B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCHUTETA.

6.2. O0opynoBaHMe U TEXHUYECKHE CPEACTBA 00yYeHUs

6.2.1. O6opynoBaHue, B T.4. CIICIUATH3UPOBAHHOE

CranuoHapHbli KOMIBIOTED WJIM HOYTOYK, MPOEKTOp JUIsl IOKa3za CIIaliJloB U BHJEO,
aKyCTHUYECKUE KOJIOHKH.

6.2.2. Texuuueckue cpenctsa oOydeHus

[Ipe3enTanuu JNEKIUiA, BUACO-TPE3CHTAIMU, BUICO-JICKIUH, Yy4eOHbIE KHHO(MUIHMBI,
ayJIMo3amnucH, OHJIaliH-TUIaT(HOPMBI.

6.2.3. YueOHble U HarJIAIHBIC TIOCOOUS

[leyaTHpie W SJEKTPOHHBIC Y4YEOHBIE TOCOOMS W HATJIAIHBIA Matepuan: rpadudecKue
M300paXKeHHsI, CXeMBbl, TAOIHIIBI, pa3aTOYHBIA MaTepUal.
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https://eios.rsvpu.ru/
https://openedu.ru/
https://www.edx.org/
https://do.ntspi.ru/
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