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1. HEJIb U 3AJTAYU OCBOEHUA JNCHUTIJIMHBI

Lenv: popMmupoBaHUE U Pa3BUTHE Y CTYJICHTOB HAYYHOTO XUMUYECKOTO MBITIICHUS HA
OCHOBE CUCTEMHOI'0 MOJIX0/a, COBPEMEHHBIX METOJIOJIOTUNA U IOCTHKEHUI TEOPETUUECKOU U
MIPUKIIATHON HAyKH; YMEHUN U HABBIKOB SKCIIEPUMEHTATBHOM PaboThl, KaK OCHOBBI JIJIst
pa3BUTHUS TBOPUYECKOTO MOTEHIIMANA OYAYIIETr0 YUYUTENs XUMHUU.

3aoauu:

1. dbopmupoBath TeopeTudeckuid (yHIAMEHT COBPEMEHHOM XMMHH KaK €IWHOM, JIOTHYECKU
CBSI3aHHOW CUCTEMBI;

2. pacHMpuTh W 3aKpENUTh O0a30BbIC TOHITHS XUMHUH, HEOOXOAWMBIC MJIs JaJbHEHIIETo
M3YYEHHUS Pa3INuHbIX 00JacTeld XUMHUH U OMOJIOTHH;

3. ¢dopmupoBaTh TpenCTaBIeHHUs OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSA TPHUPOABI;, O
XUMHYECKON KapTUHE MHUpPA; O B3aMMOCBS3H XMMHUYECKUX, OMOJIOTHUYECKUX U (PUINIECKUX
MIPOIIECCOB; O POJIM XMMHH B PEIICHUH TI00ATBHBIX TPOOJIEM YEIIOBEUECTRA;

4. pa3BUBaTh CIOCOOHOCTH K OKCIEPHUMEHTaJbHOW, HCCIEI0BATEIbCKOMN
MOTPEOHOCTH K CAMOCTOSITEIIBHOMY TTPHOOPETECHUIO 3HAHUH.

pabore wu

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

JucuumniuHa «XUMHS HEOPTaHMUYECKUX COCTUHEHUI SBISETCS 4acThl0 Yy4eOHOro IUIaHa
MarucTparypsl mo HampanieHuio noArotoBku 44.04.01 Ilemaroruueckoe oOpasoBaHue, MpoduiIb
(mporpamma Maructparypsl) «OOmas Ouonmorust u xumus». Hucnummza b1.B.01./1B.04.02
«XuMUsT HEOPTAaHUYECKUX COeauHEHU» BKIodeHa B biok b.1 «/lucummiuael (Moaysn)y», 4acTh,
dbopmupyemMasi yuacTHUKaMu oOpa3oBaTesibHbIX oTHomeHud, b1.B.01. Aucuumimesl (MOIYyJIH) 1O
BbIOOPY 4 (/[IB.4). QucuunnuHa ycraHosieHa By3oM. Peamusyercs B HTI'CIIU (¢) PITIITY nHa
Ka(eape ecTeCTBEeHHBIX HayK.

[IporpaMMa JUCHMILTUHBI OXBaThIBaE€T OOCYKIEHHE aKTyaJbHBIX BOIPOCOB COBPEMEHHOM
HEOPraHMYECKOW XUMHH, HEOOXOAUMBIX i (OPMUPOBAHHMS HAYYHOTO M OOIIEXHMHYECKOTO
MHPOBO33PEHUSI COBPEMEHHOTO yuuTens Ouosnormd u  xumud. JucnumumbHa — «Xumus
HEOPraHMYECKUX COCIMHEHMI» Oa3upyercsl Ha 3HAHMAX, MOJTYUYEHHBIX MPU W3YYEHUH JUCIUIUINH
Moaynel (ypoBeHb OakanaBpuara): «CTpoeHHE MOJIEKYJI U OCHOBBI KBAaHTOBOM XUMHUN», «O01as,
HEOpraHMYecKasi XUMUS 1 HEOPTaHUUECKUI CUHTE3», «/30paHHbIe IN1aBbl HEOPTAHUYECKON XUMUI
u Jp.

3. PE3YJIBTATBI OCBOEHUA JUCHUIIJIMHBI

I[I/ICI_II/IHJ'II/IHEI HaIlpaBJICHA HA (bOpMI/IpOBaHI/IC N pa3sBUTUC CIICAYIOINUX KOMIICTCHIIU:

Kon n Koa u HaumeHnoBanue JlecKpHUNTOpbI

HAUMeHOBaHHe HHIMKATOPA JOCTUKEHUS

KOMIIeTEeHIIUHN KOMIIeTEeHIIHH
I1K-1. Criocoben UIIK 1.1. 3Haet: koHUENTYyaabHbIC | 3HAET WHCTPYMEHTapHil
OpraHU30BHIBATH U MOJIOKEHUsT ¥ TpeOOBaHHMS K | COBpEMEHHbIE HH(DOpPMAIMOHHBIC
pealin30BbIBaTh OpraHu3alMi  0Opa30BaTENbHOIO | TEXHOJIOTMM U MPOTrpaMMHBIE
nporecc 00y4eHus nporiecca Mo OWOJIOTHH U XHUMUH, | CPEICTBA, B TOM qucie
OHOJIOTHH U XUMHUH B | OIpeesieMble ®I'OC | 0TE4eCTBEHHOTO  MPOU3BOJCTBA,
00pazoBaTeNbHbIX COOTBETCTBYIOILIETO YPOBHS | JJis perieHus 3a/1a4
OpraHHu3aIHsIX o0Opa3oBaHus; npodeccuoHanbHOM
COOTBETCTBYIOIIETO KOMIIOHEHTbl W XapaKTEPUCTHUKY | IEATEIbHOCTH.
YpOBHsI 00pa30BaHUs. | COBPEMEHHOIO 00pa30BaTEIbHOIO | YMeeT  BBIOpaTh  TEXHOJIOTHH,
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mporecca; 0COOCHHOCTHU
MIPOCKTHPOBAHUS
o0Opa3oBaTenpHOrO IMpolecca TOo
ounosorun u XUMUHU B
00pa30BaTEeNbHBIX OPTaHU3AIMSIIX
COOTBETCTBYIOIIUX YpOBHEMU
o0Opa3oBaHuS;

CTPYKTypy Tporecca oOydeHus

ounonoruu u XUMUHN B
00pa3oBaTeIbHOM  YUPEKICHUU
ob1ero oOpa3oBaHus,
00pa3oBaTEeNbHBIX  OpPTaHU3AIMIX
CIIO wu BO; npenMerHoe
COZep)KaHUE, OpraHU3aIMOHHBIC
GbopMBI, METOABI U  CpPEICTBA

oOy4yeHus OWOJOTMM W XHMHH B
00pa30BaTENbHBIX OPTaHU3AIMSIIX

COOTBETCTBYIOIIUX YpOBHEMU
o0Opa3oBaHus;
COBpEMEHHBbIE  00pa3oBaTeIbHbIC

TEXHOJOTHH M OCHOBAHUS IS UX
BbIOOpa B ENAX JOCTHXKCHHS
pe3yNbTaToB OO0y4YeHUsS OHONIOTHH
U XUMHH

o0ydeHus: OMOJIOTHH M XUMHUH.

COOTBETCTBYIOLIME yueOHOi
3agayve.

Baageer HaBBbIKaMH
npodeccuoHaIbHON
KOMMYHHKAIUN MOCPEJICTBOM

COIIMaJIbHBIX CEeTeH.

HIIK1.2. YMmeeT: xapakTepu3oBaTh
mnporecc oOydeHus OWOJIOTUH U

XUMHUH KaK B3aUMOCBSI3b
IPOIIECCOB YUCHHUS u
NpEeNoIaBaHHus;

PCAIN30BbIBATH B3aMOCBA3b

neneit  oOydeHwss OHWOJOTMHM U
XUMUU U Lened oOpa3oBaHUs Ha

COOTBETCTBYIOIIUX YPOBHSIX;
HCIIOJIb30BaTh pa3IuYHbIC
MH(POPMAIIMOHHBIE PECYpPChl IS
orOopa  coJep)KaHus  XMMHKO-
OHOJI0rMYECKOTO o0pa3oBaHus;
MIPOEKTUPOBATH PEIMETHYIO

00pa30BaTEIbHYIO CpEeay.

3HaeT TpeOOBaHUS K IOATOTOBKE
HPE3CHTALHH.

YMmeer HCIIOJIH30BaTh
COOTBETCTBYIOIIIHE IPOrPaMMBI
TSl pa3paboOTKH 3aJaHui B paMKax
npeaMeTa

Baaneer OCHOBaMHU
MGI[I/IaI‘paMOTHOCTI/I

UIIK 1.3. Brnageer: nmpeIMeTHBIM
COJICp)KaHUEM, METOIUKOMN
oOydeHus: OMOJIOTMM W XUMHUU B

00pa3oBaTeNbHOM  YUPESIKIACHUH
o01ero 00pa3oBaHus U BY3€;

COBPEMECHHBIMH  METOJaMH |
TEXHOJIOTUSIMH o0yueHwus c
YUETOM COIMAJbHBIX, BO3PACTHBIX,
MICUXO(PH3HOTOTUIECKIX u
MHIMBHIYAIbHBIX ~ OCOOCHHOCTEH

o0yyaeMbIX B 00pa3oBaTeIbHBIX
OpraHM3alMsIX Pa3HOTO YPOBHSI.

3HaeT Hay4YHYI0 METOJOJIOTHIO
JTUCIUIUTAHBL, CIOCOOBI pPEelIeHUs
pacyeTHBIX  3a7ad  Pa3IMYHOTO
YPOBHSI CIIOHOCTH.

YMeeT npUMEHATh COBPEMEHHBIE
CUCTEMBI M TEXHOJIOTUH
OpraHu3aluy 3aHITHH.

Buaaneer paboThl 1O MOMUCKY U
CHCTEMATHU3alluU JOMOTHUTEIBHOM
UHpOpPMALIUU IPU

MOJITOTOBKE K 3aHSATHSIM.




I1K-3. CnocobeH
OPUEHTHPOBATHCSI B
BOIpOcax OHOJIOTHH,
9KOJIOTHH U XHMHUH
Ha COBPEMEHHOM
YpOBHE pa3BHTHUSA
HAYYHBIX
HanpaBJIeHUH B
MAHHBIX 00JIACTIX.

UIIK 3.1. 3uaeT: oOmine IMOHITHS,
TEOpHH, MPaBUIIA, 3aKOHBI,
3aKOHOMEPHOCTH MPEeIMETHBIX
obnacTel  OHOJOTHS,  XHUMHUA,
9KOJIOTH; 3aKOHOMEPHOCTH
Pa3BHUTHS OPTAHHYECKOTO MHUPA;

OCHOBHEIC TIPUHIIUTIBI
TEXHOJOTHUECKUX MIPOIIECCOB
XUMHYECKUX  TPOU3BOJACTB U
crocob0eH HCIIOJIL30BAaTh
MOJTy9YEeHHBIC 3HAHUS B
po(heCCHOHATTLHOM JIeATSIIbHOCTH
€IMHCTBA OPTAaHMYECKOTO MUpA.

3HaeT Hay4yHbIE OCHOBBI Kypca
XUMHH.

Ymeer MNPUMCHATH IMOJIYYCHHBIC
TECOPCTUUCCKHUE U IIPAKTHUYCCKHUC

3HaHUs B y4eOHOI u
npodeCcCHOHATbHON
JICSITCIILHOCTH.

Baageer MpUeMaMu
HCIIOJb30BaHHUS 3HAaHUH 0
COBPEMEHHBIX  JIOCTH)KCHHUSX B
obnactu oomIei i
HEOPraHWYeCKOM XHMMHH B Kypce
XUMUH o01ieo0pa3oBaTeIbHON
IIIKOJIBI.

NIIK 3.2. YmeeT: 00BSACHATD
XHUMUYECKUE OCHOBBI
OMOJIOTUYECKUX MTPOIECCOB U
(U3NOTOTHUECKUE MEXAHU3MBI
paboTHI Pa3IMYHBIX CHCTEM U
OpPraHOB PaCcTEHHI, )KUBOTHBIX U
YeJI0BEKa; OPUCHTHUPOBATHCS B
BOIMPOCaX OMOXHUMHUYECKOTO
eIMHCTBA OPTaHUYECKOTO MHPA.

3HaeT COBpEMEHHBIE MPOOIEMbI
HEOPraHUYECKONH XUMHHU

Ymeer CaMOCTOSITEIIHLHO
noaoupath WJUTFOCTPATUBHBIN
Marepual TS H3y4aeMbIX
SIBJICHUM.

Baageer KynbTypoil MBILIUICHMS,
CIIOCOOHOCTBIO K  O0OOOIICHUIO,
aHaJIu3y, BOCIIPHSTHIO
UH(pOpPMAIINHU, TTOCTAHOBKE IIETH U
BBIOOPY MyTEH €€ JOCTHKEHUS.

HIIK 3.3. Baaneer:
KJIACCHYECKHMH M COBPEMEHHBIMHU
METOAAMHU ¥ METOJMUECKUMHU
pueMaMy OpraHU3alNud |
NpOBEICHUS Ta00PaTOPHBIX,
HKCTIEPUMEHTAIIBHBIX U TTOJIEBBIX
MCCIIEIOBAaHMI B IPEMETHBIX

3HaeT COBpPEMEHHBIE JOCTHKEHHS
B 00JIaCTH XUMHUH.

Ymeer MONYJIIPU3UPOBATH
MaTepHall JUCIMILINHBIL.
Baageer HaBbIKAMU

MCCJIEI0BATEIBCKOMN EATENbHOCTH
HaBbIKAMU OOCYXJIEHUSI Hay4YHbBIX

o0nacTax OMOJIOTHH, XMMHH, XUMHYECKUX npobem B

SKOJIOTHH. JTIUCKYCCHSIX, (dbopMupoBaHUs
COOCTBEHHOM MTO3HIIUH, u
OTCTauBaHUs, I/ICHOJIB?,YSI
pa3InYHbIC CBEJICHUS JUIST
apryMeHTaluu.

4. CTPYKTYPA U COAEPKAHME JUCHUIIJINHBI

4.1.

O0beM TMCUMILVIMHBI M BUIbI KOHTAKTHOH M CAMOCTOSITEIbHOM PadoThI

OO01ast TpyA0E€MKOCTh AUCHUILTUHBI COCTaBIsAeT 6 3a4. efl. (216 yacoB), ceMecTpbl U3yUEHHUSI
— 1,2, pacnpenenenue no Bugam paboT NPEICTaBICHO B TAOIHIIE.

Bupn pabotsl

®opma o0yueHus

3aounas

1 cemectp

2 ceMecTp

OO0mas TpyA10eMKOCTb JUCIHUILUIUHBI 1O

y4eOHOMY TIaHY

180

36




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-TeMATHYECKHH IJIaH JUCIHUILIHHLI
KonraktHas OueHovHbIe OueHovHbIe
HaumenoBanue Bcero pabota Camoc CpeacTBa CpelCcTBa AJst
pa3nenoB U TEM yacoB | Jlekuu JIab. T. IS MPOMEKYTOUH
JTUCLUILITUHBI u paboTel | paboTa | TeKylero | oif arTectaluu
KOHTPOJIA
1. TeopeTnueckue 23 1 2 20 [IpoBepka Bompocs! k
OCHOBBI KOHCIIEKTA. 9K3aMEeHy
COBPEMEHHOT0 Kypca CobecenoBan | Bompocs! k
xumun. CTpoeHue u ue 1o 3a4yeTy
CBOMCTBA aTOMOB. MaTepuajIam
[Tepuoanueckuit cTarei
3aKOH U
MepHoaNYecKast
CUCTEMA XUMHUYECKUX
anemenToB J.1.
Meneneena
2. XUMHUYecKast CBSI3b. 23 1 2 20 VYuyacrtue B
CBolicTBa BEIIECTB C pabote
Pa3IMYHBIM TUIIOM KpYTJ0Tro
XUMHYECKOH CBSI3U cToja
«XUMHAYECKA
s CBSI3bY
3. Knaccudukanus u 14 - 2 12 IIposepka
HOMEHKJIaTypa KOHCIICKTA.
HEOPraHUYeCKUX VYyacTue B
COEIMHEHMI. IpyIIIOBOI
OcHOBHbIE CBOICTBA JUCKYCCUU
OCHOBHBIX KJIaCCOB o
HEOPraHUYeCKUX MaTepuaiam
COCTUHEHUN. crarei
4. PactBOpSI. 24 4 20 IIpoBepka
DNEeKTPOIUTHYECKAS KOHCIICKTA.
JUCCOLIMAITHS. VYyacTue B
IpyIIIOBOI
JUCKYCCUU
o
MaTepuaiam
crareu
5. OxucnoutenpHO- 24 4 20 IIpoBepka
BOCCTaHOBUTEJIbHbIE KOHCIIEKTa.




peakuuu VYuyacrtue B
rPYMIOBOM
JTUCKYCCUU
o
Marepuaiam
craTtei
6. DIeMEHTHI 35 1 4 30 VYyacTtue B
TJIaBHBIX MOATPYIIT TPYIIOBOH
[IEPUOIUYECKON JUCKYCCUHU
CUCTEMBI U UX
COCJIMHEHHUSI
7. KoMmruiekcHblie 19 4 15 VYuyactue B
COETUHEHUS pabore
KpYTJIOTro
CTOJIa Ha
TeMy
«KoMIutekcH
ble
COC/TMHCHHS;
CTpOCHHE,
CBOWCTBa»
8. DnemeHTHI 35 1 4 30 [IpoBepka
MOOOYHBIX MTOATPYII KOHCIIEKTa.
MePUOANYECKOM CobecenoBan
CUCTEMBI B HIX ue 1o
COETUHEHUS MaTepuanam
crareu
9. Heoprannyeckuit 26 6 20 Onenka
CUHTE3 SKCTIEPUMEH
TAJIbHOU
paboThl
[ToaroroBka u cnaya 9 - -
sk3amena (1 cemectp)
[ToaroroBka u cnaua 4
3adera (2 cemecTp)
Bcero no 216 4 12 187
AUCHUILINHE

Tunosbie 3agaHus IS TCKYHICTO KOHTPOJIA U HpOMC)I(YTO‘IHOﬁ aTTCCTallMu 110 AUCIHHUIIIINHE,
KpUTCpUHM W MIKAJIbl OLUCHUBAHHA, a4 TAKIKEC MCETOAUYCCKHUC PCKOMCHIAIMU JId 06yqa1011114xca
MMpCACTABJICHLI B ITPUJIOKCHHUU K pa6oqel71 nporpaMme nIUCHUILIINHBI.

4.3 . Coaep:xxaHue TUCHHUILIMHBI

Pa3nes 1. Teopernueckue 0CHOBbI COBPEMEHHOI'0 Kypca XHMHH.

O630p mpexacraBneHuil o cTpoeHUH atoMa. CoBpeMEHHBIE NPEJCTABICHUS O CTPOCHUU
aToMa (KBAaHTOBAaHME HHEPTUM, KOPIYCKYJISIPHO-BOJHOBOM JyalM3M, BEpPOSITHOCTHBIA XapakTep
KOOpIMHATHI JJIEKTpOHA). ATOMHasi oOpOHWTalnb, €€ XapaKTepUCTHUKU (KBAaHTOBBIE 4YHCIIA).
DIEKTPOHHOE CTPOEHUE MHOT'OJIEKTPOHHBIX ATOMOB.

XapakTepucTUKa YacTHUll, BXOJSIIIUX B SAPO (IPOTOHBI, HEUPOHBI). SIIepHBIE CHITBI, X

CBA3BIBAIOIIME W MX XapaKTepHblE CBOWCTBa (MaJCHBKUM paaUyC JIEUCTBUS, 3apsjioBas
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HE3aBHUCUMOCTbD, HACBIILIEHNE, 3aBUCUMOCTh OT HAIllPaBJIEHUS CIIMHOB HYKJIOHOB).
Mopnenu ctpoenus siiep (00oouedHast M KaneiabHas).
Tunel paanoakTUBHOTO pacnaza (-, P-3IEKTPOHHBINA U TTO3UTPOHHBIN paciaj], CIOHTaHHOE
JieJIeHue, SJICKTPOHHBIN 3aXBaT).
XUMUYECKOe U OMOJIOTHUECKOE ICUCTBUE U3TYUCHHI.
MeueHble aTOMBI.
[TpoucxoxaeHne XUMHYECKHUX JIEMEHTOB (aTMO(UIbHBIC, TUTOQUIBHBIE, XaTbKO(QUIHHBIE,
cuaepoUILHBIE JIIEMEHTHI ).
PacnipocTpanenrne XUMHYECKHUX 3JIEMEHTOB B 36MHOM KOpeE.

ATomHBIE pamuychl. X m3MeHeHHe B Mepuojax W rpymnmnax (TJaBHBIX U MOOOYHBIX
noarpynmnax Ilepuoamueckoit cucremsr [[.M. Menneneesa). SBnenne d- u f-cxxatus. Bropuunas
MEPUOTUIHOCTD.

OHeprus noHuzanuu. OakTOpbl, OT KOTOPBIX 3aBUCUT dHEPrusi MoHu3auuu (39GQexTs
SKPAHUPOBAHUS M NMPOHUKHOBEHUS, KAWHOCHUMMETPHS, YCTOMYMBOCTh HAIIOJIOBUHY W TMOJHOCTBHIO
3aMOJIHEHHBIX aTOMHBIX opOuTasnei). I3MeHeHne B eprogNIecKoi cucTeMe.

DHeprusi CpoJICTBa K AJIEKTPOHY, (DAKTOPHI OT KOTOPHIX OHA 3aBUCUT M €€ M3MEHEHUE B
nepuoanueckou cucreMe [[.1. Menneneesa.

OCHOBHBIE THITBI XUMUYECKOH CBSI3H, MX CBOWCTBA (KOBAJICHTHAS CBSI3b, HOHHAS,
MeTaJIITN4ecKasi, BOJOPOIHAS CBSI3b, CUIIBI MEKMOJICKYJISIPHOTO B3auMoaeiicTBus). Oomue
CBOMCTBAa XMMHUYECKOH CBSI3U U UX paziuuue. MexaHu3M U NpuYrHa 00pa30BaHUS XUMUYECKOM
CBSI3HM, 0COOCHHOCTH METAJUIMYECKON, NOHHON, BOIOPOAHOM cBsizu. (CBOMCTBA BEIIECTB C
Pa3IMYHBIMHU TUITAMH XUMUYECKOU CBA3H.

Pasnen 2. Xumuueckas cBsidb. Teopun XuMn4eckoii CBs3HU.

CaojicTBa BeleCTB ¢ Pa3JIMYHBIMH THIIAMUA XUMHYECKOH CBS3H.

B3rnsaasl Ha CyIHOCTh XUMHUYECKOU CBsI3U. OCHOBHBIE XapaKTEPUCTHUKU XUMUYECKOU
CBSA3U: JUIMHA, SHEPTHs, HAIIPAaBIECHHOCTh. BaneHTHbIN yroa. OCHOBHBIE THUIIBI XMMHUYECKOU CBSI3H.
KoBasneHnTtHas cBs3b. KBaHTOBO-MEXaHUYECKUE METOBI €€ TPAKTOBKU. METO/] BaJIGHTHBIX CBS3EH
(MBC). ®usnueckas ujest MeToaa: 00pa3oBaHuE JABYXIIEHTPOBBIX JIBYX3JEKTPOHHBIX CBSI3EH,
NPUHIUI MaKcuManbHOro nepekpbiBanust AO. J[Ba MmexaHn3ma o0pa30BaHUs! KOBAJICHTHOW CBS3HU:
00001IeHNS HECTITAPEHHBIX JIEKTPOHOB Pa3HbIX aTOMOB U JIOHOPHO-AKIIETITOPHBIN MEXaHU3M.
CBolicTBa KOBJIEGHTHOM CBSI3U: HACHIIIAEMOCTb, HAIIPaBJIEHHOCTb,N10JIIpu3yeMocTb. Hacelaemocts
KOBAJICHTHOM CcBA3U. KoBanenTHOCTH aTOMOB 3nemeHToB I, I1, III mepnonos. HanpaBneHHOCTH
KOBAJIEHTHOH cBsI3U. Teopus HampaBieHHBIX BajieHTHOCTeH. ['uOpuauzanus AO. YciaoBus
YCTOWYMBOW rHOpUAN3AIIMA aTOMHBIX opOuTaneld. Tumsl rubpuau3alnnu U reOMETPpUN MOJIEKYJI.
[TonsspHOCTE CBA3EM U NOJAPHOCTH MOJIEKYJI. JIMIONBHBIA MOMEHT CBSI3H, G- U TT-CBsI3U. KpaTHOCTH
cBA3U. DaKTOPBHI, BIMAIOIIME HA IPOYHOCTH CBA3H. [10Ipr3yeMOCTh KOBaJIEHTHON CBSI3H.

CBolicTBa BEUIECTB C METAUIMYECKUM THUIIOM CBS3M (IJIACTHYHOCTH, KOBKOCTb, TEIUIO- U
AJIEKTPONPOBOIHOCTh, BOCCTAHOBUTEIbHBIE CBOMCTBA). CpaBHEHHE XMMUYECKON CBSI3U B METaJlIax,
00pa30BaHHBIX »JJIEMEHTAMHU TIJaBHbIX M MMO0OUYHBIX moxarpymm. CpaBHeHHE (U3HYECKHX MU
XUMHUYECKUX CBOMCTB J3THX METaUIOB (TBEPAOCTH, IUIACTUYHOCTH, TEMIIepaTyp KHIICHUS U
IUIaBJICHUS, XUMHMYECKOH aKTUBHOCTH, BOCCTAHOBUTEIBHOW CIIOCOOHOCTH, YCTOMYMBOCTH
OKCHJIHBIX IUICHOK, KOMIUIeKcooOpasytomie crnocodHocth U T.4.). CpaBHeHHE BEIWYHH
JJIEKTPOHBIX ITOTEHIUAIOB IIEPEXOJAHBIX U HEIIEPEXOIHBIX METAJIIIOB.

CBolicTBa BEIIECTB C MOHHBIM THUIIOM CBSI3U. PacTBOpMMOCTB, TeMIlepaTypbl KUIIEHUS U
IUIaBJICHUS, CIIOCOOHOCTh K 3JIEKTPONUTHYECKON auccoranuu. OObSICHEHHE ATHUX CBOMCTB H
TUAPOJIN3A COJIEH C TOUKH 3PEHUS TEOPUH MOJISIPU3ALUH.

Bonopoanas cBsi3b. XapakTepucTHKa BOJOPOJHOM cBsi3u. OOBsICHEHNE aHOMAJIbHBIX CBONCTB
BO/Bl (pacHmIMpeHHe TpU OXJaXKICHUH, BBICOKAs TemIepaTypa KUIEHHUS, CIOCOOHOCTh K
00pa30BaHMIO COCTUHEHUN-BKIIOUEHHH) C TOYKU 3PEHUs] CTPOCHUS MOJIEKYJ BOABI U 00pa30BaHUS
MEXKy HUIMH BOJIOPOJHBIX CBSI3EH.
CBoiicTBa BEIIECTB ¢ KOBAJIEHTHBIM TUIIOM CBSI3U Ha MIPUMEpE anmMasa, KapOoopyHaa.



CBolicTBa BEIIECTB C MEKMOJIEKYJISIPHBIM B3aUMOJIEICTBUEM Ha INPUMEPE BELIECTB C
MOJIEKYJISIPHBIMH KPUCTAJUTMUECKUMHU peteTkamu (Mona, okcuaa yriepona (IV)). Xapakrepuctuka
UX TEMIEPATYp KUIMECHUS U IJIABJICHUS, HIEKTPOJIUTHUECKUX U ONTUYECKUX CBOMCTB.

Paznen 3. Kinaccupukanusi 1 HOMEHKJIATypa HEOPraHUYeCKUX coequHeHnii. OCHOBHbIE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX COCAUHECHUI.

Knaccudukanus 1 HOMEHKIaTypa HeopraHuiueckux coenuHenuil. Kiiaccugukanus npocteix u
CJIOXKHBIX BellecTB. bunapusie coenunenus. 'mapuabl. OKCUIbI, TIEPOKCUIBI, TATOTEHUIBI,
HUTPUIBL, KapOou el U T.. HoMeHknatypa OMHapHBIX coequHeHUH. TpexaieMeHTHbIE COeTMHEHMS,
runpokcuabl. Kucnorel. Conmu. KucnoTtsie, ocHOBHBIE U aMm(oTepHbIe OKcHIbl. HoMeHkmaTypa
okcuoB. OcHoBanus. OAHO- U MHOTOKUCIIOTHBIE ocHOBaHus. [llenoun. Homenknarypa
ocHoBaHu#. KucnoTel: 6eckuciaopoanbie U Kucnopoansie. O1HO- 1 MHOTOOCHOBHBIE KHUCIIOTHI.
Howmenknarypa kucnot. Conu: cpeiHue, Kucible; OCHOBHbIE. CMeEIIaHHbIE U IBOMHBIE COJIH.
Homenknarypa coneit.

Pasznea 4. PacTBOpbI. JIEKTPOJIMTHYECKAS TUCCOIUALUSA.

MexaHnu3sM  mpolecca  pacTBOpeHus. ['maparanuss TOpu  pacTBOpeHHH.  PaboTbl
JA.M.MenneneeBa mo teopuu pacTtBOpoB. CBSA3b TEIUIOTHI PAaCTBOPEHUS BELIECTBA C JHEPTHUEH
KPUCTAJUIMYECKON PEIIETKH M TEIUIOTOM THApaTallMd MOJEKYJ BEIIEeCTBA WM HPOAYKTOB €ro
JUCCOLIMALINH.

PacTBOoprMOCTh TBepAbIX BemiecTB B Bojae. Koad¢uimeHT pacTBOPUMOCTH M €ro
3aBUCUMOCTh OT Temmeparypsl. Kpusble pacTtBopuMocTH. HachllleHHBI pacTBOp — Kak
JUHAMHMYECKas paBHOBECHasl cucTeMa. llepechllieHHble pacTBOPHI M YCIOBMSI MX YCTOMYUBOCTH.
Kpucrannoruapatsl.

Konnenrpanus pactBopoB. CrnocoObl BbIpaXEHUS KOHIIEHTpPAIlMM pacTBOpoB. MaccoBast
JI0JIS1 paCTBOPEHHOTO BellecTBa. MoJsipHas, HopMalbHas, MOJISTIbHAs KOHIIEHTPALUH.

ONEKTPOIUTH U HEIIEKTPOIUTHI. OCHOBHBIE IMOJIOKEHHUSI TEOPUU IEKTPOJUTHUECKON
aucconuanii. MexaHu3M JHCCOIMAlUY BEIIECTB C Pa3IMYHbIM THUIIOM XMMHYECKOH cBs3H. Poib
MOJIIPHBIX MOJIEKYJI BOJBI B IIpolieccax Auccouuanuu. MoH ruapokcoHus, DHepreTuka npouecca
nucconuanyu.CTenenb 3JIeKTpOoIuTUYecKo aucconuanuu. CuiibHble U cialOble SJIEKTPOJIUTHI.
@DaxTOopBl, BAUAIOLINE HA CTENEHb JUCCOLNALUN

[IpumeHeHne 3akoHa JEHCTBHS Macc K MpoIeccy AMCCOLUAIMM CIAa0bIX 3JIEKTPOIUTOB.
KoncranTa nuccormanuu. CMerieHue paBHOBECHS TUCCOIMALINN CITa0BIX 3JIEKTPOIUTOB, KUCIOTHI,
OCHOBAHUS, COJIM B CBETE TEOPHUU AIEKTPOIUTHUECKON Aucconuanuu. CTyneHdaras AUCCOLUAIIMS.
AmpotepHble TUApOKCHIBL. MoHHOe mpou3BeaeHue Bonbl. I[IpousBeneHHe pacTBOPUMOCTH.
YcnoBus o0pa3zoBaHUs U paCTBOPEHUS OCATIKOB.

Peakiun B pacTBOpax 37eKTpoiauTOB. HampaBieHHOCTh OOMEHHBIX peakLuil B pacTBOpax
ANeKTpoauToB. Peakiuu ruaponmsa. ['maponns coneid. Peakuus cpeasl B BOAHBIX PACTBOPAx COJIEH,
OOpatuMblii U HEOOpaTMMBIM THIPOIM3 COJIEH, CTENeHb M KOHCTAHTa THAPOJH3a, (DaKTOpHI,
CMENIalolMe paBHOBECHE THIpoin3a. MexaHu3M mpolecca THUAPOIW3a COJIed C TO3ULUHU
MPOTOJUTUYECKOM Teopur. Ponb ruponn3za B OMOJOTMYECKUX, XUMHUUECKUX MPOIeccax.

Bunel MeXMONEKyJISIpHOTO B3aUMOJICHCTBUSL B PAcTBOpax, accoluamus Mojekyi. Teopus
pactBopoB [[.1. MenneneeBa. CBolicTBa UaeaIbHBIX pacTBOPOB. 3akoH Payis.

Peanbuble pacTtBOphl. llonokuTenbHOe M OTpULIATENBHOE OTKIOHEHHE OT 3akoHa Payis,
NPUYMHBI OTKJIOHEHUWH. JluarpamMma paBHOBECHS: <OKMAKOCTh — Map» B OMHApHBIX CHCTEMax.
3akonsl KoHOBasIOBa. A3€0TPOITHBIE PACTBOPHI, TEOPHS TIEPETOHOK.

PaBHOBecue JKUAKUM pacTBOp — TBeplroe BemiecTBO. Kpuockomus U 30yIHMOCKOMHS.
Ousnveckuii  CMBICT  KPUOCKOMUYECKOM M 30ynHocKkonmuueckod  moctosHHOM.  Ocmoc.
Ocmotnueckoe aasneHue. Paboter Bant-I'opda. M3oToHnueckuii k03(UIMEHT U ero CBsA3b CO
CTEINEHbI0 TUcCoUMaluu. Pojib 0CMOTHYECKOTO AaBJIEHUS B OMOJIOTMUECKHUX MpoIeccax

OCHOBHBIE TIOJIOXKEHHMSI TEOPUHM DJIEKTPOIMTUYECKOM Jucconuanuul AppeHuyca U ee
pazButue. Teopust cuUIbHBIX d3JeKTpoauTOB [lebas-I'tokkens. AKTUBHOCT M KO3(PHUIHMEHT
aKTUBHOCTH, MOHHAs CUJIa pacTBOpa.



DJeKTpuyecKas INPOBOJUMOCTb PACTBOPOB DJIEKTPOJIUTOB. YJENbHas M SKBUBAJICHTHAs
JIEKTPONPOBOJHOCTh. OIpeieleHNe CTENeHH M KOHCTAHThI JTUCCOLMALUU CJIa0bIX 3JEKTPOIUTOB.
KonaykromeTpruyeckoe TUTPOBAHUE.

Pasznen 5. OkucjauTe1bHO-BOCCTAHOBHUTE/IbHbIE PEaKIUH.

Peakiun uaymue ¢ u3MeHEeHHEM U 0€3 U3MEHEHHUsI CTENICHU OKHMCJICHUSI aTOMOB 3JIEMEHTOB.
KJ'IaCCI/I(l)I/IKaHI/ISI OKHCJIINTECIIbHO-BOCCTAHOBUTECIBHBIX peaKHHﬁ. OKUCIUTETN W BOCCTAHOBUTEIIH.
IIpaBmiia cocTaBi€HUS YpPAaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuil Meromabl
3JIEKTPOHHOTO U HMOHHO-3JIEKTPOHHOro OanaHca. Ponb cpeasl B NPOTEKaHUM OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX ITPOLIECCOB.

[lonsiTHE O TaTIPBAHMYECKOM 3JIEMEHTE. BO3HMKHOBEHME CKayka IMOTEHIMajga Ha TPAaHUILE
METaJIJI-BOJHBIA pacTBOp ero coiu. CTaHJapTHbIE 3JIEKTPOAHbBIE MOTEHIMANBL. PAn HanpskeHU
MeTauioB. CTaHAAPTHBIE OKHUCIMTEIBHO-BOCCTAHOBUTENIbHBIE MNOTEHUIHANbl. HampaBieHHOCTH
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEaKIMi B PAacTBOpax. 3HA4YEHHE  OKHUCIIUTEJBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN B )KUBOW U HEKUBOW ITPUPOJIE.

OO0mast XapakTEepUCTHKA JEKTPOXUMHUYECKUX MpoIieccoB. BO3HUKHOBEHHE AIIEKTPOAHOTO
MOTeHIMaNa. YpaBHeHHMe HepHCTa Mg BBIUMCICHUS 3JIEKTPOJHOrO MnoreHuuana. OmnpexneneHne
JJIEKTPOJHOTO  MOTEHLIHAlla C  IOMOIIBKD  CTAHJAPTHOIO  BOJOPOJHOTO  DIIEKTPOAA.
DIEeKTPOXUMHUYECKUH PsI/I HATIPSHKEHNUI METAJUIOB U €T0 MPAKTHYECKOE 3HAUCHUE:

1. DnexTponus pacTBOPOB AIEKTPOJIUTOB Ha HEPACTBOPUMBIX JIEKTPOAAX.

2 Koppo3us cTaneit u CrijiaBoB B paCTBOPax 3JIEKTPOJIUTOB.

3. XuMudeckue UCTOUHUKH TOKA M aKKyMyJSATOphI ¢ MakcuMmanbHoi D/1C.

4. OmnpeneneHne XWMHYECKOW AKTUBHOCTH OKHCIWTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUNA H
HCIIOJIb30BaHUE B aHAIMTUYECKON MTPAKTHKE.

5. OmpeneneHue  CTENEHM W KOHCTAHThl  JMCCOLMALMM  XHMHYECKMX  COCAUHEHUH
JIIEKTPOXUMUYECKUM METOJOM.

Juddy3uoHHbI 1 Mexda3HbII MOTEHIMAN, UX OMOJIOrHYecKOe 3HaUCHHUE.

DNEKTPOXUMHUUYECKNE LIENN (TaIbBAHNYECKUE HIEMEHTHI). THUIIBI rabBaHUUECKHUX 3JIEMEHTOB!
METaJUIMYECKHE, Ta30Bble, KOHIIEHTPALIMOHHBIE, OKHCIIUTEIbHO-BOCCTAHOBUTENIBbHBIE. MexaHu3M
Bo3HUKHOBeHUs DJIC u ompeneneHue NIEKTPOAHBIX MOTEHIMAIOB KOMIIEHCAIIMOHHBIM METOJIOM.
DneMeHT BectoHa. DIIEKTpOABI CPaBHEHUS: KaJIOMEJbHBIM, XJiopcepeOpsTHBIN.
ITorenmomerpuueckoe omnpenenenue pH u  turpoBaHne. XUMUYECKME MCTOYHUKHM TOKa!
AKKyMYJISITOPBI, TOIJIMBHBIE JIEMEHTHI, TAIbBAHUYECKUE DIIEMEHTBHI.

DNEKTPOXUMHUYECKOE PACTBOPEHNE U NTACCUBHOCTH METAJUIOB. DJIEKTPOXUMHUECKAs KOPPO3Hs
METAJUIOB B KHUCJIOW, HEUTPAJIbHON W IIETOYHOM cpede. MeTopl 3aluThl METAIUIOB OT KOPPO3UHU.
DKoJsiornuyeckue npoOaeMbl, CBA3aHHbIE C KOPPO3UOHHBIMHU MPOLIECCAMHU.

DneKTposn3. DIEKTPOJIM3 PACTBOPOB JJIEKTPOJIUTOB HA PACTBOPUMBIX M HEPACTBOPUMBIX
anekTponax. 3akoHsl Papanes. Beixox BemiecTBa 1o TOKY. OCHOBHBIE MOHSTHUS — DJIEKTPOJHAS,
KOHILICHTpAllMOHHAs M JJIEKTpOXMMHMUYecKas mnoisgpusaunusd. [loreHnmanm — pasmoxeHus U
NEepEHANPSKCHUS.

Pasnen 6. DiieMeHTHI IJIABHBIX NOATPYI MEPUOANYECKON CHCTEMbI M X COeIMHEHUS.

N3otonunueckuii cocraB. Pacnpoctpanenue B npupojie. OCOOEHHOCTH MOJNOXKEHUS B
MEPUOUYECKON CHUCTEME. XapaKTEPUCTHUKA MOJIEKYJbI C MO3HUIIMHA METOJOB BaJE€HTHBIX CBA3EH U
MOJICKYJIIPHBIX OpOWTanel: sHeprus, /UIMHA M KpaTHOCTh CBs3U. [lomyueHue B nabopaTopuu M
MIPOMBIIIJICHHOCTH, (hU3nueckue U XUMHUYecKHne cBoiicTBa. TexHuka Oe3omacHOCTH mpu padoTe ¢
BelecTBaMu. MOJIEKYJISIPHBIN M aTOMapHbIN BOJOPOJ Kak BoccTaHOBUTENb. COeTMHEHUS BOAOPOAA
C MeTaJulaMM M HeMeTaulaMmu. [IpuMmeneHne Bogopoaa B IPOMBIIUIEHHOCTH. Bogopon — Tomnuso
Oymy1iero.

Boga. CocraB ¥ 3JIEKTPOHHOE CTPOEHUE MOJIEKYJ BOJABI. XapaKTEPUCTUKA BOJOPOIHOM CBSI3U.
Brnusinue BogOpoaHON CBSI3U Ha (DU3MUYECKHE U XUMHUYECKHE CBOWMCTBA BOJOPOJHBIX COCIUHEHUH.
Ponb BogopoaHbIX CBsA3EH B OMOIOTHYECKUX TTpolieccax. Accoruanus MoJeKys Boabl. Pu3ndeckue
CBOMCTBa BOJbl. B3aumojeicTBUE € MPOCTHIMU U CIOKHBIMU BelllecTBamMH. Tspkenas Boja, e€e



CBOWCTBa, MoJlyueHHe W TpuMeHeHue. Boma B mpupoge. CrocoObl ounctku BOAbl. [IpoGrema
YUCTOU BOJEL.

OOmiast xapakTepuCTHKa aTOMOB JJIEMEHTOB M NPOCTHIX BemecTB 7A. Mepbl
MIPEIOCTOPOKHOCTU MpU paboTe C rajoreHamu. PacrnpocTtpaHeHHe €ro B NpUpPOE, MOJydeHHe,
¢dusnueckue u xuMudeckue cporictBa. CoenuHenus ¢ropa, Xjaopa, Opoma, nojaa. XapakTepucTuKa
COCJIMHEHMH TaJOTeHOB JPYT C APYroM. buonormdeckas posib MPOCTHIX BEUIECTB M COCIMHEHU,
00pa30BaHHBIX T'aJIOTeHAMHU.

DnemenTsl riaBHoi noarpynnsl VI rpymnmel.  Kucnopon, 030H. Ponb kuciopoaa B mpupoze.
Boznyx. [Ipo6nema gucroro Bo3ayxa. BogopoaHsie coeqnHeHus Kuciuopoaa. TepmoanHaMmudeckas
YCTOWYHUBOCTh, KHCJIOTHO-OCHOBHBIE M OKHCIIMTEIbHO-BOCCTAHOBUTEIHHBIC CBOWMCTBA TIEPOKCH]IA
Bojoposaa. Ilomyuenue, cBoiicTBa M NIpUMEHEHHE NepokcuaoB MeramwioB. Cepa B mpupoje.
Annotporiust  ceppl. CepoBOJOpON: TMOJydyeHUe, (QU3NYECKHe M XUMHUYECKHE CBOMCTBA.
du3nonoruyeckoe JerucTBre cepoBoopoaa. Kuciopoanble COEUHEHUS Cephl: CTPOCHUE MOJIEKYII,
XapaKkTep BAJICHTHBIX CBs3eH. THOCEpHas KUCIOTa, THOCYJIb(aThl, UX MPAKTHUECKOE 3HAYCHHE.
Oxcun cepbr (VI): ¢dumsuueckne u xumudeckue cBoiictBa. CepHas kucinota. CBoiicTBa
KOHIICHTPUPOBAHHOM ¥ pPa30aBICHHOW CEpHOW KHCIOTHL. B3ammonelcTBhe C MeTaIaMH,
HEMeTallIaMH, CJIOXHBIMU BelecTBamu. [IpaBuna oOpaiieHusi C KOHIIEHTPUPOBAHHOW CEpHOM
KHUCJIOTOM. XUMHU3M CIOCOOOB TOJIYYCHHS] CEpHOM KHUCIOTHL. [Ipobiema oXpaHbl OKpy’KaroImen
cpenbl. Oneym U mnupocepHas kuciora. [IpakTuueckoe MpUMEHEHHE CelleHa U Teulypa U HX
COCTUHEHUH.

DneMeHTHI I1aBHOM nmoAarpynmnsl V rpymnmsl. OO0Imas XapakTepucTHKa aTOMOB 3JIEMEHTOB U
MPOCTHIX BemiecTB. A30T. A30T B mpupoje. AMMHAK. AMHJIbI, HUTPUIsl MeTaisioB. ['uapasun u
TMJIPOKCUJIAMUH: CTPOECHHUE MOJIEKYJ, XHMHUYECKHE CBOWCTBA. A30THCTOBOJOPOJHAs KHUCIOTA.
Kucnopoaneie coequHenus azora. A30THUCTast KUCIOTA, HUTPUTBL. A30THasi KUCJIOTA. DIEKTPOHHOE
CTpOEHHE, TeoMeTpHs MoJieKyJbl. CriocoObl MOTyYeHHsT a30THOW KUCIOTHI. XUMHUECKUE CBOHCTBA
a30THOM KHCIIOTBL. B3ammopeiictBue ¢ MerauiamMu M HeMerauiamu. Hutpartel. Tepmuueckoe
pasinoxeHue HUTpaToB. buonormueckas ponb azora. Pochop. Bakueilmme mnpupogHbIe
COEIMHEHHMsI, TIOJyuyeHHe. AJUIOTpONHbIEe BHUIOM3MeHeHHs (ocdopa, ux cBoircTBa. TOKCHUHOCTDH
6enoro ¢ocdopa. MbIIbIK, cypbMa, BUCMYT. PacnpocTpaHeHHOCTh MX B NPHPOJIE, MOIyYEHHE.
CpaBHuTeNbHAs XapaKTepUCTHKAa (PU3MUECKHMX M XHUMHUYECKHMX CBOWCTB MBbIIIbSIKA, CYpbMbI U
BUCMyTa. VX OKCHABI M TUAPOKCUABI, MOodydeHHe. CpaBHEHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOWCTB COCIWHEHWW MBIIIbsIKA, CypbMbl, BucMmyTa B cteneHu okucienus (III), (V).
PU3HOIOTNYECKOE JEHUCTBUE MBIIIbIKA U €ro coeauHeHui. [IpakTudeckoe 3HAYEHHE MBIIIbSKA,
CypbMBI, BUCMYTA.

DneMeHTHl Ti1aBHOM nmoarpynmsl [V rpynmel. OO0Imias XxapakTepucTUKa aTOMOB JJIEMEHTOB U
MPOCTHIX BEIMIECTB. YTIIEPOA. YTIEPO ] B MpUpoIe. AJIIOTPOTHS yriepoa: anmMas, rpadur, KapOuH,
UX CTPYKTypa, (U3MYECKMEe M XUMHYECKHE CBOMCTBa, MPAKTUYECKOE 3HA4YeHHE. XapakTep
ruOpuanzanuu opOuTaseld aTOMOB yTiepoaa B HUX. AKTHUBHUPOBAHHBIA yroyib, €ro MpUMEHEHHE.
XUMHUYECKUE CBOMCTBA yriepoaa. XapakTepucTUKa BOJAOPOIHBIX COeNMHEHHUH yraepoaa. KapOump
METaJIJIOB, X 00mas xapakrepuctuka. KuciopoaHble coelMHEeHUs yriepojaa. YTojbHas KHUCIOTa.
Kapbonatel u ruapokapOOHAThl, PACTBOPUMOCTh, THIPOIU3, TEPMHUYECKas yCTONYHUBOCTE.
CoenuHeHusi yriepoaa C TrajoreHaMu: CTPOCHHE, IOJy4YeHue, CBOMCTBA. (OKcoraaoreHuIbl
yraepoaa. Cepoyriiepol: XxapakTep XUMUYECKON CBsI3U U CBOMCTBA. THOKapOOHATHI M THOYTOJIbHAS
KHCJIOTa: MOJTy4YeHue, CTPOCHUE, CBOMCTBA.

Kpemuuii u ero coemunenusi. Kpemuuit B npupone. Ilpupoansie cunmkatsl. CrnocoObl
nosryyeHus: KpeMHus. CBOMCTBAa KpeMHHMS U ero nmpumeHeHue. CoeMHeHnsT KpEMHMS, OTINYHE UX
CBOMCTB OT AHAJIOTMYHBIX COEIMHEHWH yriepona. Cuiaumuabl MeTauioB. JIMOKCHI KpeMHus.
KBapu. Kpemnuesbie kucnotsl. ['epmanuii, onoBo, cBuHen. Mx coenumnennsa. Ilomydenne.
dusnyeckre 1 XMMUYECKUE CBOMCTBA. AJtoTponus. 3HaueHne repMannsa. OKCUIbI U THIAPOKCHUIBI,
MUX KHCIIOTHO-OCHOBHBIE W OKHCIIMTEJIBHO-BOCCTAHOBUTENBHBIE CBOMCTBA. BoccTaHOBUTENBbHBIE
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cBoiicTBa coenunenuit onosa (II). OxucnurensHbIe cBOMcTBa coenunenuit ceuuma (1V). [IpuHnum
paboTHI CBUHIIOBOTO akKymyJisTopa. [I[puMeHenne oi10Ba, CBUHITA M MX COSAMHCHUH.

Onements! rnaBHbIX noarpynn I, II rpymnm. PacnpocTtpaHeHHOCTH B 36MHOM KOpe,
M30TONHBIM COCTaB, BAKHEUIINE TPUPOJHBIE COCIMHEHUS.

CBoiicTBa, MOJIydeHHME W NPUMEHEHHE BAKHEMILIMX COEJUHEHUN 3JIEMEHTOB: OKCHUJOB,
THAPOKCUJIOB, TIEPOKCHIOB, coJied. [lomydenne compl. Mepsl IpenoCcTOpOKHOCTH TIPU paboTe co
uiesioyamMu. 3HaueHue COSAMHEHUI HATpUs U KaJusl 751 AKUBBIX OPraHU3MOB.

[IpaBmiia xpaHeHHs IETOYHO3EMENBHBIX METAIIJIOB, MEPhI MIPEIOCTOPOKHOCTHU MPHU padboTe
c HuMmu. [IpumeHeHHe MeTaudeckoro Oepwanus W MarHus. [lolydeHuWe MPOCTHIX BEIIECTB,
o0pa3zyeMbIX 2JIEMEHTaMH TMOATPYMIBI B MPOMBINIICHHOCTH. COeAMHEHUST SJIEMEHTOB: THUIPHIHI,
OKCH/JIbI, THIPOKCH/IBI, IEPOKCUIBI, con. VX monmyuenue, pu3nyeckrue cBOWCTBA, 3aKOHOMEPHOCTH
W3MEHEHUS XMMHUYECKUX CBOWCTB. Heramenas u rameHas wu3BecTb. (CBOHCTBa, MOJy4YEHHE,
npuMeHeHue. PU3NOJIIOTMYECKOE JEUCTBUE COEOUHEHHMM 3JIEMEHTOB TJIaBHOM mnoarpynnsl I
rpynnsl. Mepsl Mpe1oCTOPOKHOCTH IIPU paboTe ¢ COeTMHEHUSIMU OepulTus U Oapusl.

KectkocTh BOMBI M cIOCOOBI ee ycTpaHeHHus. OUUCTKa BOABI C TTIOMOIIBI0 HOHOOOMEHHBIX
CMOJL.

I'epmannii, onoBo, cBuHen. Mx coenunenus. [lonydyenue. Pusnyeckue M XHUMUYECKUE
cBoiicTBa. Amnorponus. 3HaueHHe TrepManusi. OKCHIIBI U TUAPOKCHUJIBI, UX KHCIOTHO-OCHOBHBIE U
OKHCIIUTEJIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA. BOCCTaHOBUTENbHBIE CBOMCTBA COCIMHEHUN OJIOBA
(II). OxwucnutenvHbie cBoiicTBa coequHeHuit cBuHua (IV). IlpuHnun paboThl CBHHIIOBOTO
akkyMmyssTopa. [Ipumenenue oyioBa, CBUHLIA U UX COCIMHEHUH.

OO0mas XxapaKTepUCTUKA CBOWCTB 3JIEMEHTOB TJIABHBIX MOJATPYII MEPUOIUYECKON CHCTEMBI
J.1. MengeneeBa. 3aKOHOMEPHOCTH B U3MEHEHHH PaJMYCOB, SHEPTMH MOHHM3ALMU, CPOJACTBO K
JJIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTA aTOMOB 3JIEMEHTOB B MEPHUOAAX M B INIABHBIX MOATrpyNIax.
CoenuHeHuss METaNIOB M HEMETANIOB C BOJOpoAoM. M3MmeHeHwe B mepuojgax M MOArpynmax
MOJSIPHOCTH M TIPOYHOCTH CBSI3M B COEAUHEHUSAX D3JIEMEHTOB C BOJOPOJAOM. 3aKOHOMEPHOCTH
W3MEHEHUS UX BOCCTAHOBUTEIBHBIX CBOMCTB.

Kuc10THO-OCHOBHBIE CBOMCTBAa OKCHUJIOB M THUJIPOKCHIIOB 3JEMEHTOB TJIaBHBIX MOJATPYMII.
Oxkcunpl. CTpoeHue, THN CBSI3U MEXAYy aToMamH. M3MeHeHue KHUCIOTHO-OCHOBHBIX CBOMCTB
OKCHJIOB AJIEMEHTOB B MEpPUOAAaX W TJIABHBIX MOATpyNmax. ['Mapokcuibl. 3aBUCUMOCTh XapakTepa
JUCCOLMAIMU TUAPOKCUIOB Ha MPUMEPAX 3BJIEMEHTOB TPETHETO IMEPUOJA WU TJIABHBIX IMOATPYIII
MEepPBOM, BTOPOH, MATOU, IECTOM, CETbMOM TPYyIIL.

H3MeHenne yCTOMUYMBOCTH PA3JIMYHBIX CTEIIEHEN OKUCIIEHUS aTOMOB 3JIEMEHTOB B IVIaBHBIX
noarpynmnax. OKHCIUTENbHBIE CBOMCTBA COCIMHEHUM, COJIEPKAIIUX ATOMbI 3JIEMEHTOB B BBICIINX
CTEIEHSIX OKUCIICHHUS.

OO6mas xapakTepuCTHKa 3JEMEHTOB MOOOYHBIX MNOoArpymn. OCOOEHHOCTH 3JIEKTPOHHBIX
CTPYKTYyp aToMoB 3jeMeHTOB d- u f-cemeiicTB. VX molokeHHE B TMEPUOIUYECKON CHUCTEME.
CpaBHEHHE CBOMCTB aTOMOB, MPOCTHIX BEIIECTB U COCTWHEHUN DJIEMEHTOB TJIaBHBIX M MOOOYHBIX
noarpynn. OTiauuMe B TJIABHBIX M TMOOOYHBIX MOATPYIIAX XapakTepa HW3MEHEHUs CBOICTB
AJIEMEHTOB U MX COEJIMHEHUMN MpHU BO3pACTaHHM 3apsioB siiep aroMoB. MHoroo0Opasue creneHeit
OKHCIICHUS, TIPOSBIISIEMBIX aTOMaMH 3JIEMEHTOB MOOOYHBIX MOATPYIIT

Pasznen 7. KomniekcHbie COeJUHEHHS.

OcHoBHbIe TIONIOKEHUS Teopun BepHepa. Pa3sutue teopuu Bepuepa B paborax JL.A.
Uyraesa, W.I1. Yepusena, A.A. I'punOepra u apyrux yueHbIX. OCHOBHBIE MOHSATHUS U OINpPEIEICHUS
XUMHH  KOMIUIGKCHBIX  COCIMHEHUH: KOMILIEKcooOpa3oBarenb (KOMIUIEKCOOOpa3oBaHUE —
BayKHEiIIass 0COOEHHOCTh MEPEXOIHBIX METANIOB, CIOCOOHOCTh K KOMILIEKCOOOpPa30BaHUIO S- U P-
AJIIEMEHTOB), JIMTAHIbI, JCHTATHOCTh JIMTAHAOB  (TIOJHIEHTATHOCTh, aMOHWJICHTATHOCTH),
MOCTHUKOBBIE JIUTaHIbl; XapaKTEPHbIE KOOPAUHAIMOHHBIC YHCIIA.

CucremaTnueckas HOMEHKJIATypa KOMIUIEKCHBIX coenuHeHui.  Krmaccuduxanms
KOMIUIEKCHBIX ~ COCIMHEHUW:  AKBAKOMIUIEKCBI,  alMJOKOMIUICKCHI,  T'MJIPOKCOKOMIUIEKCHI,
aMMHAaKaThl, TEPOKCOKOMITTIEKCHI, KAPOOHUIIBI METAJIOB, IUKINYECKUE KOMITJIEKCHBIE COCTUHEHHUS
— XEeJIaThl.
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Pa3BuTHe npencraBiaeHuil 0 IpUPOJAE XUMUYECKON CBSI3U B KOMIUIEKCHBIX COEIMHEHUAX

Teopun rereponossspHoit cBa3u Koccens u romeonosnsipaont cBsizu JIptouca. Ilpunoxenue
NIEKTPOHHBIX TEOpPUHM CBSI3M K KOMIUIEKCHBIM coequHeHusM. Teopus Koccens — Marnyca —
anekTpocratuueckass  Teopus. OOBSICHEHHE  YCTOWYMBOCTH  TOJHMHOIUIOB C  TO3UIUH
MOJISIPU3AMOHHBIX TpeactaBienuil. Teopus Jlptonca — Cumxsuka (oOpa3zoBaHue JOHOPHO-
aKuenTopHbIX cBsA3eil). KBaHTOBO-mexaHmueckne Teopuu cBsi3ell. Teopusi BaJCHTHBIX CBs3EH.
OcHoBHble mnONOXKEHUsT Teopun BC, npuMeHeHHe TeOpuUM HANpaBICHHBIX BaJEHTHOCTEM K
KOMIUIEKCHBIM COEIMHEHUSM. 3aBUCUMOCTb MPOCTPOHCTBEHHBIX CTPYKTYP KOMIUIEKCHBIX HOHOB OT
TUNa TUOpPHIM3AlMM HMOHA KOMIUIEKCOOOpaszoBaTess. MarHuTHble CBOWCTBA KOMIUIEKCHBIX
COEIMHEHH. BuemrneopburanbHbie u BHYTpUOPOUTAIIbHBIE KOMIUIEKCBI. Teopus
KpucTainueckoro mnois. dopma, opueHranus, 3Heprust d-aTOMHBIX opOHTaned B CBOOOJHOM
aToMe WM HOHEe. BiusHue 37eKTpoCcTaTHYeCcKOro IMOoJsl JIMFaHAo0B Ha d-aTOMHBIE opOWTanu B
OKTa3IpUUECKUX KOMILIEKCAaX.

KommuiekcHble coequHeHHsT B pacTBopax. PaBHOBecHMS B pacTBOpax KOMILJIEKCHBIX
coequHeHni. IlepBuunas W BropuuHas jaucconmanusa. CryneHuaTble M OOIIas KOHCTAHTHI
HECTOMKOCTH KoMmIulekca. (CMellleHHe paBHOBECUS KOMIUIEKCOOOpa30BaHUS. B3anmocss3p
KOHCTAHTBl ~ HECTOMKOCTM  KOMIUJIEKCa W M3MeHeHuss  »Heprum [ubbca  mporecca
KOMIUIEKCO00pa30BaHusl. 3aBUCUMOCTh YCTOWYMBOCTH KOMIUIEKCHBIX COEAMHEHUN B pacTBOpax OT
IPUPOIBI aTOMA — KOMIUIEKCOOOpa30BaTessl U JIUTaH I0B.

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

Kap6onusnsl metamos — crpoenue. [IpumeHenrne kapOOHMIOB METAJIOB JUIs OTYYCHHUS
JKeye3a U HUKEIs.

DyIepeHsl.

Teopus kpucrammmyeckoro noinsd. ®opma, opueHTanus, s3Heprust d-aToMHBIX opOuTanel B
CBOOOJHOM aToM€ WM HOHE. BIusHHE >JIEeKTPOCTaTHYECKOro MOJs JHUraHaoB Ha d-aTOMHbIE
opbutanu B OKTayApudeckux komruiekcax. CHsTue "BBIpoXKIeHMs', paclleruieHue sHepruu d-
aToMHBIX opOutaneii: dy (eg) u de(t2g) aromuble opbutanu, ux sHeprus. [lapamerp paciiernieHus.
3aBUCUMOCTh TapaMeTpa paclIeIUIeHUs OT MpHpoAbl JUranaoB. CHEKTPOXMUMHUYECKUN DS
[IpaBuna 3anonnenus dy u de opOutaneit: Ilaynmu u I'ynga. Dddexr Sna-Temnepa. Dueprus
cTaOWiIM3ay KOMILJIEKCA TOJIEM JIMTaHI0B. BBICOKOCIMHOBBIE W HU3KOCIUHOBBIE KOMIUIEKCHI.
MarHuTHble CBOMCTBa M OKpacka KoMmIuiekcoB. Pacmieruienue d-opOutaneil B TeTpa’apuiyecKoM
I10JIE JIMT'aH/I0B.M aKTHHOUIHOE CokaThe'.

Pa3nes 8. MeTanibl mOOOYHBIX NOATPYII EPHOAMYECKON CHCTEMbI U UX COCANHECHUS.
CpaBHEHME 3JIEKTPOHHOTO CTPOEHHS aTOMOB 3JIEMEHTOB, CPABHEHUE PAaJNYCOB, SHEPTUU
MOHU3ALIMH, DHEPTUM CPOJICTBA K DIIEKTPOHY, CPABHEHHE YCTOMYMBOCTH COCIUHEHUN C OJHOU U TOU
K€ TTOJIOKUTEIBHON CTENEHBIO OKHMCIICHHS, CDABHEHUE KHUCIOTHO-OCHOBHBIX CBOWCTB IMAPOKCH]IOB
Y OKHCJIUTEJIbHO-BOCCTAHOBUTENBHBIX CBOMCTB METAJIIOB TJIaBHBIX U TTOOOYHBIX HOATPYIII.
OnemeHTHl M000YHON moArpymisl I rpynnsl. O61mas xapakTepucTuka aTOMOB 3JIEMEHTOB,
¢u3nueckux M XMMHYECKUX CBOWCTB MPOCTHIX BellecTB. Meapb, cepebpo, 3omo0to. Haxoxnenue
aneMeHToB B mpupoge. CrocoObl ux mosydeHus. [IpumeHeHHEe METauIoB M HMX CILIABOB.
Baxmweiimme coeauHeHus mMenu, cepedpa, 30i10Ta. OKCUABI, THIPOKCHABI, coiu. KomrmiekcHble
coequHeHus. OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE CBOIMCTBA COEAMHEHUN Meau, cepedpa, 30110Ta.
Ponb nonos meau (II) u cepedpa (I) B husznonormueckux mporeccax.
OnemeHTsl noboyHoW noxarpynns! I1 rpynmel. PacnpocTpaHeHHOCTh B 3eMHON KoOpe,
M30TOMHBII COCTaB, BaKHEHIIMe NpUpPOAHBIe coequHeHus. OOmas XapakTepuCTHKa aTOMOB
aneMeHTOB. PU3NYeCKrne U XMMUYECKHUE CBOMCTBA MPOCTHIX BelleCTB. OU3NYECKHE U XUMUYECKHE
CBOMCTBA COEIMHEHHUI DJJEMEHTOB B cTeneHu okuciaeHuss +2. CoenMHEHus pTyTH B CTENEHU
okuciieHus +1. BaxxHelnue KOMIUIEKCHBIE COEOUHEHUS DIIEMEHTOB. DU3HOJIOTNYECKOE NEHCTBHE
COCIMHECHUN LINHKA, KaJIMHUs U PTYTH.
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OnemenTsl No604YHOM nmoarpynmsl VI rpymnmsl. OOmias xapakTepucTHKa aTOMOB 3JIEMEHTOB.
Puznueckre U XMMHAYECKHE CBOMCTBA MPOCTHIX BemecTB. XpoM. lIpupoansie coequHeHus Xpoma.
[Tonyuenue. Ilpumenenue xpoma u ero cminaBoB. Coemunenust xpoma (II, III, VI) — oxcunsl,
rupokcupl, conu. Ilomyuenue, ¢usnueckue U XUMHUYECKHUE CBOWCTBA. 3aBHCHMOCTb KHCIIOTHO-
OCHOBHBIX CBOMCTB OKCHUIOB U TMJIPOKCUIOB XpOMa OT BEJIIMYUHBI YCIOBHBIX 3aps0B U PAaIUyCOB
COOTBETCTBYIOIIUX MOHOB. ['mapokco- u oxcoxpomatsl (III). KommnekcHbie coenuHeHHst Xxpoma
(III). OxucanTENTHPHO-BOCCTAHOBUTENBHBIE CBOMCTBA coenquHeHnil xpoMa (III).XpoMoBeie KHCIOTHI,
UX CBOIcTBa. XpoMaThl M JUXpPOMAThl. YclloBus ux cymiectBoBanus. Coenunenus xpoma (VI) kak
okucauTens. XpoMmoBas cmech. MonubaeH u Bonbdpam. Mx nomydyenue. CBoiicTBa U pUMEHEHHE.
Oxcupl ¥ TUAPOKCUABl MOTHOIeHa U Bosib(ppama. MonubieHoBast U BOb(ppaMoBasi KUCIOTHI U UX
COJIN.

OnemenTtsl nodoyHo noarpynns! VII rpynmnsl. OOmias XxapakTepucTHKa aTOMOB 3JIEMEHTOB,
¢u3nueckux M XMMHYECKUX CBOWCTB MHPOCThIX BemlecTB. Mapranen. Ilpupoansie coeauHeHHs
Maprania. [lomyuenune mapranna u3 npupoaHbiX coenuHeHud. [Ipumenenune mapranua. CriaBbl
Mapranua. Coennnenus maprasia. OKCuabl ¥ THIPOKCH/IBI MapraHia. 3aBUCUMOCTb UX CBOWCTB OT
CTENIEHU OKHUCJIEHUS aTOMOB MapraHua. CoequHEeHusT MapraHia BBICIIMX CTEIEHEH OKHCIICHMS.
MapraHioBucTas KUCJIOTa U MapraHiieBasi KUCI0Ta, MaHTaHAThl U llepMaHraHaTel. OKUCINTENbHbBIE
CBOMCTBAa MAHIaHaTOB M NEPMAHIAHATOB. 3aBUCHMOCTh OKHCIIMTENIBHBIX CBOMCTB IIEPMaHIaHATOB
ot pH cpenbl. Maprasen — MUKpO3JIEMEHT ITUTaHUs PACTEHU.

Texuennii u peanii. Croiicta pennsi. Ero okcuasl u rugpokcuabl Conn. PeneBas kuciora u

ee coiu. BoccTaHOBUTENBHBIE CBOWCTBA PEHATOB.

OnemenTtsl noboyHor moarpynmnsl VIII rpymmel. OOmas xapakTepuCTHKa aTOMOB
3JIEMEHTOB, (PU3MUECKUX U XUMHUYECKHUX CBOMCTB MPOCTHIX BEIIECTB. DJIEMEHThI CEMENCTBA jKese3a.
PacnipocTpaHeHHOCTh B 36MHOUM KOpe, BaKHEWIIWE NpHUpOAHbIE coennHeHus. llomydeHne xenesa
IPSIMBIM BOCCTAHOBJIEHHEM OKCHI0B. CpaBHEHHE CBOMCTB BaKHEHIIMX COEAVUHEHHUH >JKEJe3a,
kobanmpta M Hukens (II) m (III), mx mnomydyenume u npumenenue. Deppatbl. KomruiekcHbie
COeJMHEHMs JKene3a, KobOanbTa, HMKeNs. buonoruyeckas poib COSIMHEHMH XKene3a, KoOalbTa,
HUKeJd. DJEMEHThl CeMEWCTBA IUIaTHHBL. PacnpoCTpaHEHHOCTh B IMPUPOAE, WCTOPHUSI OTKPBITHSL.
OcobeHHOCTH (U3UUECKUX W XHMHYECKHUX CBOMCTB MPOCTHIX BEIIECTB, MX IPAKTHYECKOE
ncronb3oBaHre. CBOMCTBA BaKHEHIINX COCUHEHUM AJIEMEHTOB, MX MTOJIy4YEeHUE U IPUMEHEHHUE.

Pa3nen 9. Heoprannueckuii cHHTE3.

MecTo HEeOpraHUYEeCKOTro CHHTE3a B MOJYYSHUH MaTepUajoB U BEUIECTB JIJIs BCEX OoTpaciieit
MIPOMBIIIJICHHOCTH, CEITLCKOTO X03HUCTBA, MEAUIIMHBI, B IIPOU3BOICTBE CBEPXUUCTHIX U MPOYHBIX
MaTepuasoB, IPeIMETOB ObITa.

OcHoBHBIE TpeOOBaHUS K 000PYAOBAHHIO XUMHYECKON JTAOOPATOPHH C YUIETOM CIeUU(PUKU
nabopaTopHbIX paboT MO TOMYy WM HHOMY Kypcy. be3omacHoe HaxoXJeHHe B XHUMHUYECKOMN
naboparopuu U ipaBuiia paboThl B Heil. OCHOBHOMW U JIOTIOJHUTEIBHBIA KOMITJICKTHI TAOOPaTOPHOTO
o0opyaoBaHusi ¥ mocyAbl. ['pynmbl HCTONB30BaHUS XUMHUYECKON mocynsl. Haznauenue mepHoit
nocyibl (OIOPETOK, MUIMETOK, MEPHBIX KOJIO, HUIUHAPOB, MEH3YPOK) M TpaBuia pabOThl C HEW.
[IpaBuiia MBIThS TOCY/IbI, CHOCOOBI CYIIIKH.

Pabora ¢ BemecTBamu. MapKkupoBKa MCXOJHBIX BemiecTB. Habop TBEpAbIX PeakTHBOB U3
CKJISTHOK, TpaBWJIa B3BEIMBAaHWS TBEPHAbIX BemlecTB. IlepBas momomip ImpH 0KOTax IMIETOYaMH.
IIpaBuia obpamienus ¢ kuciaoraMu. be3onacHas padoTa ¢ 31eKTpoHarpeBaTeIbHBIMU NpUOOpamH,
PTYTHBIMH TepMOMeTpaMmH. B3BemmmBaHue M ero OCOOCHHOCTH B 3aBUCMMOCTH OT HEOOXOAMMOMN
TOYHOCTH, BHJAa U (JOpPMBI B3BEIIMBAEMOTO BeIlecTBAa. TpeOOBaHUS K MPUTOTOBJICHUIO PAaCTBOPOB
Pa3IMYHBIMH CTIOCOOAMU, pacyeThl MPU MPUTOTOBICHUH. MeTo bl pa30aBieHHs pacCTBOPOB. 3alluTa
pPacTBOpPOB OT BO3MOXKHBIX HM3MEHEHHH cocTaBa. TpeOoBaHHS K (QUIBTPYIOIIMM MaTepuaiaMm,
mpaBuiga u cnocoObl  (umbTpoBaHusA. OcoOeHHOCTH (uibTpoBaHus 1ienodeit. Pabora ¢
BaKyyMHBIMH yCTaHOBKaMH. OcoOeHHOCTH (WIbTpOBaHHS Tpu HarpeBaHuu. IIpombiBanue
0CaJIKOB, YCJIOBUS U OCOOEHHOCTU. MeTO/Ibl OUHUCTKU PA3JIUYHBIX THUIIOB BELIECTB B JaOOPaTOPHOI
npakTUKe. BeIcymmBaromnye BemecTBa U ux 1eIecoo0pa3sHoCThb Il pa3InyHbIX BemlecTB. [IpaBuna
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CYIIIKM BEIIECTB MPU HATPEBAHHH, YCTAHOBJICHWE OKOHYAHUS CYIIKH. CrOCOOBI OIEHKU YHUCTOTHI
BemiecTBa. Pacder BbIxo1a MpoayKTa.

5 YYEBHO-METOJMYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMILINHBI

5.1. Ilepeuenv ocrnosnoil u 00NOIHUMENLHOU TUMEPAMY Dbl

Ocnoenasa rumepamypa

1. 1.AxmeroB H. C. OO01iast u Heopranuueckass XumMus [ DIeKTpOHHEBIN pecypc] : ydeOHUK. —
OnektpoH. nan. — CII6. : Jlans, 2014 (2003). — 744 c.

2. CrpoeHue 1 CBOHCTBA aTOMOB. XUMHUYECKas CBs3b [TekcT] : yueOHOe mocoOue ajisi By30B 1O
/ E. A. PackatoBa ; M-Bo oOpazoBanusi u Hayku Poc. denepanuu, HuwxHeTarun. roc. coir.-mej.
akaj. - Hwxumit Tarun : HTT'CIIA, 2010. - 127 c.

3. .AxwmeroB H. C. JlabopaTtopHble 1 ceMUHApCKHUE 3aHATHs 110 OO 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'munka H. JI. O6mas xumus [Teker] : [yue6. mocobue ans By3oB] / H. JI. ['munka ; o pen.
A. U. EpmakoBa. — MU31.30-e, ucnp. - Mocksa : Uuarerpan-IIpecc, 2005. - 727 c.

5. Kawmsmmos B. M. Ctpoenue BeniecTBa [ I1eKTpoHHBIN pecypc] : yueb. mocodue / B.M.
Kawmpmmos, E.I'. MupomaukoBa, B.I1. TaraypoB. — 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, Hwkuerarwi. roc. nmen. uH-T ; aBT.-cocT. H. T. bokos. - Hwmxamii
Tarun : HTI'TIM, 2001. - 138 c.

Jononnumensnan numepamypa

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

2. T'enpdman M. U. Heopraamueckast Xumusi [ JIEKTpOHHBIN pecypc] : yueo. mocooue / M. .
I'ensdman, B.I1. FOctpaToB. — Dnekrpon. nan. — Cankr-IletepOypr : Jlans, 2009. — 528 c.

3. D'munka H. JI. O6mas xumus [ Tekcr] : [yue6. mocobue ans By3os] / H. JI. I'nunka ;
nox pexa. A. U. Epmakosa. - M31.30-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 HEOPTAaHHUECKOM 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
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https://www.ntspi.ru/library/
directories and files/web res/systems/

DnexTpoHHO-0nbIuoreunsie cucremsl HTTCITU

https://www.ntspi.ru/library/
directories_and_files/web_res/systems/
libraris/

Onextponnsie 6a3bl qanueix HTT'CITU

https://www.ntspi.ru/library/periodika/ [Tepunoauka HTT'CITU

https://iprmedia.ru OBbC «Aii [Tu Op Meauna»

https://ibooks.ru OBbC «AHOYKC»

https://urait.ru 3BC HOpaiirt

http://e.lanbook.com 9BC n3parenscrBa «JIAHDb»

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

http://www.consultant.ru «KoncynprantlLimrocy

http://cyberleninka.ru HOb «KubepJlenunkay

https://polpred.ru 000 «llonnpen-CnpaBouHukm» (6a3a TaHHBIX)

https://eivis.ru

000 «MBUC»

www.delpress.ru

«JlemoBas mpeccay

5.3. KoMmijieKT MporpaMMHoOro odecrnevyeHust

1. Cpena snexrponnoro odyuenus «Pycckuit Moodle» (https://do.ntspi.ru).
2. HartepHer-muiatdpopMa  OHJIAHH-KYpCOB €O  CBOOOMHBIM  KoaoM «Open edX»

(https://www.edx.org/).

3. UnTepueT-mutardgopma onmaitH-kypcoB «OTKpbITOe 00pazoBanue» (https://openedu.ru/).
4. DnexktpoHHas nHpopMannoHHo-o0pa3oBarenbsHas cpena PITIITY (https:/eios.rsvpu.ru/).
5. I[InaTdopma nist opraHu3anuy U mpoBeaeHus: Beounapos «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 OBECIIEYHEHHUE JUCHUIIJINHbI

6.1. ITomemenuns

HOMCH.[GHI/ISI AJI1 MIPOBCACHUA 3aHATHHI JCKIIMOHHOI'O THIIA, 3aHATHHI CCMHUHApPCKOI'0 THIIA,
I'pyHnIoBbIX W HHAWBUIAYAJIbHBIX KOHCYHBTaHHﬁ, TEKYIIETO KOHTPOJIA H HpOMe}I(YTOqHOﬁ

aTTeCTalliH, CaMOCTOSTENFHOW pabOThl yKOMIUIEKTOBAHBI CIHEIMATM3HUPOBAHHON MeOeNnblo |
TEXHUYECKUMHU CpelICTBaMU OOy4YeHHs, CIyKAIUMU JJisl IPEICTaBlIeHUus y4eOHOW HMHDOpMAaLUU.
[Tomemienuss A CaMOCTOSITEIBHOM  pabOTHl  OCHAIEHBl KOMIIBIOTEPHOH  TEXHHUKOH C
BO3MOXXHOCTBIO MOAKIIOUEHUs1 K cetu «MHTepHeT» u o0ecredyeHbl JOCTYIOM B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00Pa30BaTEIBbHYIO Cpely YHUBEPCHUTETA.

6.2. O0opynoBaHHe U TEXHHYECKHE CPeICTBA 00yYeHUs

6.2.1. O6opynoBaHue, B T.4. CIICHUATH3UPOBAHHOEC

CranuoHapHbli KOMIBIOTED WJIM HOYTOYK, MPOEKTOp [UIsl IOKaza CIIalJloB U BHJEO,
aKyCTHYECKUE KOJIOHKH.

6.2.2. TexHU4eCcKue CpeacTBa OOyICHHS
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https://eios.rsvpu.ru/
https://openedu.ru/
https://www.edx.org/
https://do.ntspi.ru/
http://delpress.ru/
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/

[Ipe3enTanuu JEKIWA, BUACO-TIPE3CHTAIMU, BUICO-JICKIUH, Y4eOHbIE KHHO(MUIHMBI,
ayJIMo3amnucH, OHJIaliH-TUIaT(HOPMBI.

6.2.3. YueOHble U HalJIAIHBIC TOCOOUS

[leyaTHpie W SJEKTPOHHBIC Y4YeOHBIE TOCOOWS W HATJISAIHBIA Matepuan: rpadudecKkue
M300paKeHHsI, CXEMbl, TAOIHIIBI, pa3IaTOYHBIA MaTepUal.
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