MHNHOBPHAYKH POCCHUH

denepanbHOe rOCyIapCcTBeHHOE 0K0IKeTHOE 00pa3oBaTesibHOE
yupeskaeHue Bpicuiero oopazosanus "'Ilepmckni
roCyIapCTBEHHbINH HAIIMOHAJIBHbIN MCCJIE10BATEIbCKHA
yHuBepcurer"

Kadeapa Heoprannyeckoi XuMHUH, XMMHUYECKOH TEXHOJIOTUH U TeXHOCGepHO
0e3omacHOCTH

ABtopsl-cocTtaButenu: 3ydapeB Muxaua I[aBioBu4
Ilyasruna Haraaes IlaBjioBHa
Baitdapoackux Jannuna BaragumupoBuy
KoromueBa Mapuna I'ennaabeBHa
KpacnoBckux Mapuna IlaBioBHa

Pabouas nmporpamMma AUCITUTIIIUHBI

XUMHUA DJIEMEHTOB
Kox YMK 64191

YTBEepKAECHO
[TpoToxon No4
oT «19» mapra 2020 r.

ITepmb, 2020



1. HammeHnoBaHue JUCHUININHBI

XUMUS JIEMEHTOB

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuuiinHa BXOAMT B 0a30BYIO yacTh biioka « B.1 » o0pa3oBarenbHON IporpaMMBbI IO HalIPaBICHHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue: 04.03.01 Xumus (I16)

HaIpaBJICHHOCTH [IporpaMma mupoKoro mpopuIs



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare 0OCBOCHUS TUCIUILTHHBI XMMHUS 3J1€MEHTOB Y 00y4aroIerocs 10HKHbI ObITh CPOPMUPOBAHBI
CIIEYIOIIHAE KOMIIETCHIINHN:

04.03.01 Xumus (ITb) (HanpasieHHOCTSD : [IporpaMmma mumpokoro mpoguis)

OIIK.1 3HaTh OCHOBHBIE TEOPHH, YUCHUS U KOHIICTIIINHN B TPO(ECCHOHATEHOM 00aCcTH

OIIK.7 BnageTr HOpMaMH TEXHUKH 0€30MaCHOCTHA U YMEHUEM PEaIM30BaTh UX B JIAOOPATOPHBIX U
TEXHOJOTMYECKHUX YCIOBHSIX



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpaBﬂeHm[ MNOATr0TOBKH

04.03.01 Xumus (I1b) (HanpaBnenHocts: IIporpamMma mmpoxoro
npoduis)

¢opma o0yuenus

O4YHasin

NeNe TpumecTpoB,
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHHUILINHBI

2,3

O0beM AUCIHUILIMHBI (3.€.)

12

O0beM JUCHUILIMHBI (AK.YaC.)

432

KonTakTHasi padora ¢
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:

168

IIpoBenenue JeKIUOHHBIX
3aHATHH

42

IIpoBenenue Jad0paTOPHBIX
padoT, 3aHATHI 1O
HHOCTPAHHOMY fI3bIKY

126

CamocrosiTesibHas padoTa
(ak.4ac.)

264

@®opMBbI TEKyl1ero KOHTPOJIS

3amuiiaemMoe KOHTpoJibHOE MeporpusiTie (1)
HToroBoe KOHTposIbHOE MeponpusTue (2)
[TucebmenHO€ KOHTpOJIBHOE MeponpusTue (7)

DopMbI IPOMEKYTOUHOM
arrecTauuu

Ok3ameH (2 TpumecTp)
Ok3ameH (3 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Xumus dJ1eMeHToB. BBenenune
B niepBoM cemecTpe uzydaroTcst 6a30BbIe BOMPOCH! CBS3aHHBIE CO CTPOCHHEM XUMHUYECKHX COCIUHEHUH.
PaCCManI/IBaIOTCSI CBOMCTBA XUMHUYECKUX DJIIEMEHTOB KHCJIOpOJa U BOAOPOJa U UX COGI[I/IHGHI/II;'I, Ba)KHEUIITNM
13 KOTOPBIX siBJsieTcs BoAa. M3yuarorcs anemenTs! riaBHbix noarpynn VIIu VIII rpynn nepuoanyeckoit
CUCTEMBI M UX coequHeHHs. PaccMaTpuBaloTCsi BOPOCHI, CBSI3aHHBIE CO CBOMCTBAMU XUMUYECKUX COSIMHEHUH.

1. Xumnyeckasi CBAA3b.
BsaumoneiictBue atomoB. [Ipudnnbl 06pa3zoBaHuss XUMU4eCKo# cBsi3u. [Iprpoaa XUMHUECKON CBS3H.
Monekyna Boopoaa U METOJIbl €€ onu-caHus. Meron BaneHTHbIX cBsi3ell (BC) u MeToa MoseKyIsipHbIX
opoutaneit (MO). [Ipubmmkenue JIKAO. [lepekppiBanre aTOMHBIX OpOHTaNIeld, CUTMa U TIH- CBSI3H, TTOPSII0K
(KpaTHOCTB) CBSI3U. XapaKTEPUCTUKH XUMUYECKOU CBSI3U - SHEPTUS, ATUHA, MTOJISIPHOCTh. XUMUYECKas CBS3b B
yactunax H2, H2+ u H2- ¢ no3uumii metonoB MO u BC. Xumuueckast CBsi3b B TOMOSIZIEPHBIX JIBYXaTOMHBIX
MOJIEKYJIaX 3JIe-MEHTOB BTOpOro nepuoaa ¢ nozuiuii merogoB MO u BC. Cxembr MO a1 MoJiekyn Hayaia u
KOHIIa BTOPOTO Niepro/ia. Mi3aMeHeHne mopsiaka CBsI3H, SHEPTHH CBSI3H, ITMHBI CBSI3M MpH nepexoje ot Li2 k Ne2
. Oco6ennoctr monekyn B2 u O2. [Ipounocts cBsizu B MoJiekyiie N2. ['ereposiiepHble IByXaTOMHBIE MOJIEKYIIbI
3neMeHTOB Broporo nepuoaa. Cxemet MO anst HF, CO, CN, OF. Meton BC u rubpuan3anus opouTanei.
BanenTHoe cocrosinne aroma. KoBaneHTHast CBsI3b B MHaroaTOMHBIX MOJIEKyJaX. JJOHOpHO-aKLenTopHOe
B3anmMo/eiicTaue. Jlokann3oBaHHas U AETOKAIN30BAHHAS CBSI3b. DIEKTPOHHOAE(DUITUTHBIE U
ANEKTPOHHOU3OBITOYHBIE MOJIEKYJIBI. TPEeXIEHTPOBBIE CBsI3U. HanpaBieHHOCTh M HACHIIIAEMOCTh XUMHUYECKON
KOBaJICHTHOH CBsI3H. Teopust OTTATKUBAHUS JICKTPOHHBIX Map BAJICHTHON 000J0YKH U TPOCTPAHCTBEHHAS
CTPYKTYpa MOJIEKYJI. XUMUYECKasl CBSI3b M TUIBI KpUCTaI0B. OCHOBBI 30HHOM Teopuu. CBs3b B METaJLIAX,
MOJTYTIPOBOTHUKAX M TUAJICKTpUKax. JledeKThl KpUCTaUTMUECKOU pereTKu. TBepabie pacTBOphl. IOHHAs CBS3b.
B3anMopeiicTBre HOHOB B KPUCTAJUIMUECKOW pelIeTKe. DHEPrusi HOHHOM KPUCTAINIMYECKON PEIIETKH, BIUSHUE
pa3MepoB U 3apsA0B HOHOB. MexmMoreKysipHble B3auMoaencTeus. Cuisl Ban-nep-Baansca. JlucnepcuonHoe,
JTUTIOJIb-TTUTIONIBHOE U JIPYTHE BUJBI MEKMOJIEKYIISIPHBIX B3aUMOICHCTBUIA.

2. Bonopoa. I'mapuabi.
ITpobnema pa3menienus Bonoposa B [lepuoanueckoit cucreme.
CBoiicTBa BOJI0pOJIa, XapaKTEpHbIE KaK Ul SIEMEHTOB HEMETAJUIOB (JIETKUI aHaJIOT TaJIoreHoB), TaK U IS
3JIEMEHTOB METAJUIOB (JIETKUH aHAJIOT IIEJIOYHBIX AJIIEMEHTOB).
Oco0eHHOCTH CTpOeHUs aToMa Bojiopoaa. M30Tombl Bojopoaa: NpoTul, AedTepuil U TpUTUNA. 3HaUEHUE
M30TOIOB BOOPO/A AJIS sIIEPHOM TeXHUKU. PacpocTpaHeHHOCTh BOJOPOaA, (OPMBI €r0 HaX0XKICHHS B
npupoze. BaneHTHble cocTosgHMA BoAopoaa. Pazmepsl aToma 1 HOHOB.
MonexymsipHbIA BOJOPO/, (PHU3UYECcKHe U XUMUYECKHEe CBOWCTBA. ATOMapHBIi Bogopo. [Ipodiema
METaJIONoA00HOr0 BoJopoia. JJabopaTopHble M MPOMBILUIEHHBIE CIIOCOOBI MOyUYEHHUsI BOJIOPOAA. XpaHEHUE
Bosioposia. TexHuka 6e30macHOCTH IpH padote ¢ BogopoaoM. [Ipumenenue Boroposa.
I'mapunpl coenuHeHus BOAOPOJA C METAJNIAaMU M HEMETaIaMU. [ uaApusl ¢ KOBAJIEHTHBIM, HOHHBIM U
IIPOMEXYTOUYHBIMH TUIIAMU CBsi3el. BogopoHas cBs3b, €€ BIMSHUE HA CTPOCHUE U CBOMCTBA
BOJIOPOJICOJICPKAIIUX COEAUHEHUIN. [ MIpUIIBI C TPEXIIEHTPOBOM CBA3bI0. PacTBOpUMOCTH BOOpOAA B
MeTaJulax, BOJAOPOIHAS XPYIKOCTh METANIOB. XUMHUECKUE aKKYMYJIATOPBI BOAOPO/a (CIiIaB "IaHTaH HUKEJb
5"). ®usnyeckue U XUMUYECKUE CBOWCTBA TMIpUI0B. Ilomyuenue u npuMeHeHne ruipuioB.

3. Kucjopoa. Okcuabl, NepOKCH/IbI, HAANEPKCHIbI, 030HU/IbI.
Kucnopoa. Crtpoenne atoma, Monexyssl (MBC u MMO), dusnyeckre 1 XUMHUYECKHE CBOWCTBA KHCIOPO/IA.
[Tonyuenue n npumenenue kucaopoaa. OKCHUIBI METAJIIIOB B HEMETAILIIOB, TUIAPOKCHUIBI, KHCIOPOICOACPIKAIIIE
KUCHO0THI. [IepoKcubl, HAANEPOKUIBI U 030HUIBI, UX TIOTyueHHe U cBoiicTBa. Ctpoenue O2 u O22- o MeToay
MO. O3oH, nonyyenue u cBoiicta. Poib 030Ha B 6uochepe. Anokcurenmisl. [lonmyuenue. CBoicTBa.



4. Boaa kak BaxkHeiilllee XMMMYECKO€E COeTUHEHME.
Bopa xak Baxueiee coequaenne Bogopoaa. Ponbs Boasl B Onochepe u reochepe. CTpoeHHE MOJEKYIIbI BOIBI.
Acconuanus MOJIEKYJ BOJBI 32 CUET BOJOPOAHBIX CBA3eH. LlenHas peakuus cuHTe3a BOAbl. Pa3noxeHnue BObI
o1 ICMCTBHEM paananuu (paauoin3) ¢ 00pa3oBaHUEM PaIUKaIOB TUAPOKCHIIA, IEPOKCH A BOJAOPOIA,
MOJIEKYJISIPHOTO KUCIIOPOJIa, TUIPATUPOBAHHOTO JIeKTpoHa. DU3nyeckne U XUMUYECKHE CBOMCTBA OOBIYHON U
TSDKEJOW BOABL. TepMuuecKkas TUCcCoManys BOIbI.
Mupogoii okean. Jlepunut npecHoit Bosl. [IpoOaeMbl onpecHEHUs U OYMCTKH BOJbI. AHOMAJIUU CBOMCTB
BOJbL. /lnarpamMmma coctostHust BoAbL. Jlea u ero cTpykTypa. XUMUYECKU CBsi3aHHas Boja. KnaTpatsl,
AKBaKOMIIJICKCHI.

5. KomIuiekCHbIe COeAMHEHUS.
OCHOBHBIE NOHATHS XUMUHU KOMILJIEKCHBIX COCIMHEHHI: LIEHTPAJbHBII aTOM U €r0 KOOPAUHALMOHHOE YHCIIO;
JUTaH/Abl, JAEHTATHOCTh, JOHOPHBIM aTOM, BHYTPEHHSS M BHEIIHSSA
KoopauHanuoHHbIe ceprl. TloHATHE 0 KITaccupUKaUKU KOMIUICKCHBIX coequHeHni. HomeHkmarypa u
M30MEpHs KOMIUIEKCHBIX COEUHEHUH.
XHUMHUECKas CBA3b B KOMIUIEKCHBIX COEIMHEHUAX. T€0pUH CTPOEHUSI KOMIUIEKCHBIX COEAMHEHUH.
JIoCTOMHCTBA M HETOCTATKHA MeTo/1a BajeHTHBIX cBsi3eid (MBC).
Teopus kpucrammmueckoro nmoist (TKIT). Cummerpust d-opouraneit. Ismenenue sueprun d-opOuraseii B
chepruecKoM, OKTadIPUIECKOM U TETPAdAPUICCKOM ToJie TuraHa0B. CHIIbHOE U C1abo0e MMoJIe JIUTaHI0B,
SHEPTHS PACHIEIUICHUS, DHEPTrUs CapuBaHus. DHEPrus cradminu3anuu kpuctammndeckuM moiem (DCKIT).
BiusiHue Ha BenMUMHY pacileryieHus: TPUPOIbI
[EHTPAJIBLHOTO aToMa (3apsiaa, paauyca, SIEKTPOHHOW KOH(UTYpaIUH), TPUPOJBI, YHCIA U PACTIOIOKEHUS
murannoB. Crnekrpoxumudeckuit psa. Dddexr Ana-Temrepa, TeTparoHaaIbHOE UCKAXKEHHE OKTAdAPUICCKUX
KOMILIEKCOB, ITOCKOKBAAPAaTHBIE KOMIUIEKCH. MeTo1 MosIeKyIsapHbIX opouTtaneit (MMO). DHepreTudeckas
TUarpaMMa MOJIEKYJISIPHBIX
opOuTanei OKTa’dJPUUECKOT0 KOMILIEKca 03 U C MU-CBSA3BIBAHUEM: MH-TOHOPHBIE U MHUAKICITOPHBIC JIUTAH/IBI.
TepMoauHaMHuuecKast 1 KHHETUYECKAsT YCTOMYMBOCTh KOMIUIEKCHBIX COeIMHEHUI. KOHCTaHTBI yCTONYMBOCTH.
Tunel peakiuii KOMIJIEKCHBIX COCIMHEHUN: JIMTaHAHBIA OOMEH; IEPEHOC MPOTOHA U AJICKTPOHA; BIIMSHUE
LEHTPaJIBLHOTO aTOMa Ha XMMHUYECKOE TIOBE/ICHUE IMTaH/10B. XenaTHbIN 3ddekt. DPPeKT TpaHCBIUSHUS.

6. I'ajioreHnsl M UX COeIMHEHUS.
[Toarpymnmna ranoreHoB. 3aKOHOMEPHOCTH B U3MEHEHUU AJEKTPOHHON KOH(UTYpAINH, BETUYUH PAINyCOB,
SHEPTUU MOHU3AIUH, CPOJICTBA K DJIEKTPOHY, MIEKTPOOTPUIIATEIIHOCTh, XapaKTEPHBIX CTENIEHEH OKUCICHUS
aTOMOB rajoreHoB. Pasnuuue snepruu 3s-3p, 4s-4p u S5s-5p opOutaneit u cBoicTBa rajoreHoB. OcoOeHHOCTH
¢dbropa. AHamorust GTop - BOJAOPOI, M303IeKTpoHHbIe HOHBI F-, OH-, O2-. CtpoeHue moinekyn rajorenoB (MO
JIKAO), Me:xMOIIeKyIISIpHOE B3aUMOJICHCTBIE U (PU3NUECKHE CBONCTBA MPOCTHIX BellecTB. [I[puMenenue
raJioreHoB.
B3anMopeiicTBre TaJIOT€HOB ¢ METAJIIaMU M HEMETaNIaMHi. 3aKOHOMEPHOCTH M3MEHEHUS THUIIa XUMUYECKON
CBSI3U M CBOMCTB rajioreHu10B seMeHnToB [-VI rpynm [lepuoanyeckoit cucremsl. ['oMo- U reTepouTuyecKue
IIyTH Pa3pbIBa CBSA3M B MOJIEKYJIaX TaJOTeHOB (B3aMMOJICICTBHE ¢ BOAOPOIOM, YIIEBOJOPOIAMH).
Crpoenue monekyn (MO JIKAO) u ¢usudeckue cBOKWCTBA (SHEPTUS TUCCOLUAIUNH, TUTIOJILHBII MOMEHT,
TEMIIEpATyphI IJIABJICHUS U KUIIEHHUS) TajioreHoBo1opo10B. Croco6s! nomyuenus. Cucrema HCI - H20.
3aKOHOMEPHOCTH B U3MEHEHHH KUCIOTHBIX U BOCCTAHOBUTEIBHBIX CBOMCTB raJlOr€HOBOJAOPOIHBIX KUCIOT.
B3aumopeiicTBre rajioreHoB ¢ BOJIOH: coibBaTallMsI U KJIATPaTOOOpa30BaHKe, TETEPOIUTHIECKOE PA3I0KEHHE,
TEPMOJUHAMHUYECKHE U KHHETUICCKUE (PaKTOPHI, OTPEISIISIONINE COCTAB MPOYKTOB B3aMMOICHCTBHS
rajloreHoB ¢ BoJioi. KuciaopoHeie coeilMHeHus rajloreHoB. 3aKOHOMEPHOCTH B CTPOEHUH U CBOMCTBAaX
okcuoB. CriocoObl monydeHus. FIsMeHeHne cTpoeHus: U CBOMCTB (TepMUYECKasi yCTONUNBOCTD,



OKHCJTUTENbHBIC, KUCIIOTHO-OCHOBHBIE CBOMCTBA) KUCIOPOAHBIX KHCIIOT Tasioreros mo psaay HI'O - HI'O2 -
HI'O3 - HI'O4. BropryHasi nepuoIM4HOCTh B psiy rajioreHoB. ConocTaBieHUE yCTOMYMBOCTH U
OKHUCJIUTENBHBIX CBOMCTB KUCJIOPOIHBIX KUCIIOT rajoreHoB ¢ nomoltsio nuarpamm B2-CO. Topsnok
B3aMMHOI'0 BBHITECHEHHUS TaJIOT€HOB M3 T'aJIOT€HOBOJOPOIHBIX, KUCIOPOI0COAEPKAIIUX KUCIOT U UX COJIEH.
Mexranorennsie coequHeHust (MI'C). Turebl, ctpoenne Mosekys B pubamkennn metonaa BC. Katnonnsie n
aHnoHHbIE PopmMbl romoaToMHbIX MI'C. DHeprust cBsa3H, cTpoeHue (Moensb [ niecnu) U TepMuyecKast
ycToitunBocTh rerepoaTroMubix MI'C. Ananorus B xumuueckux cBoiictBax MI'C u npocTsix Bemects [2:
B3aMMOJICIICTBHE C BOAOM, OKHCIIEHUE METAJUIOB, aBTOMOHU3aUsl. KaTnoHHbIE 1 aHHOHHBIE (hOPMBI
rerepoatoMubix MI'C. [Ipumenenue MI'C.

7. baaropoaHblie ra3bl
OCOoOEHHOCTH 3NIEKTPOHHOTO CTPOEHUS ATOMOB MHEPTHBIX T'a30B. HeycTONYNBOCTD IBYXaTOMHBIX MOJIEKYT
MHEPTHBIX ra3oB (Ha nmpumepe reaus, meroa MO). @duznueckue cBoiicTBa HHEPTHBIX razoB. Haxoxenue
MHEPTHBIX ra30B B MPUPO/IE, CIIOCOOBI pa3aeneHus ux cmeceil. OCHOBHBIE BEXU UCTOPUHU OTKPBITUS
coenuHeHn MHEPTHBIX Ta30B (b.A. Hukutun, H. baptaert). Judropun, TerpadTopun, rekcadTopua KCEHOHA.
Tpuokcun kceHoHa. Ilepkcenatnon. TpeXueHTpoBask YETBIPEXNIEKTPOHHASI CBSI3b B COEIMHEHUSX UHEPTHBIX
ra3oB. OKUCITUTENbHBIE CBOWCTBA (PTOPUAHBIX U KUCIOPOIHBIX COSIUHEHHI KceHoHa. [lonoxkenue Gpropuaos
KCEHOHA B Ay U3BECTHBIX (hropokuciureneii. DTopuaHble COETUHEHUS paJOHa U KPUIITOHA.
[IprMeHeHne HHEPTHBIX ra30B U UX COCTMHEHUH Kak (PTOpOKUCTUTENEH U B paJUOXUMUH IS yIaBIUBAHUS
JETYYUX COETUHEHUM OCKOJIOYHBIX 2JIEMEHTOB.

Xumus 3j1eMenToB. Ilpogomxenne.
Bo BTOpOM cemecTpe npo0iKaeTCss pACCMOTPEHUE XUMUU P-3JIEMEHTOB IUIABHBIX MTOATPYIIL: IOATPYIIIA CEPHI,
a3oT, pocdop, noarpynna Melbsika, neMents! [V u 1l rmaBubIx moarpymi.
PaccmarpuBaroTcs s-3J1€MEHThI. 3aKaHYMBAETCS] CEMECTP paCCMOTPEHHEM CBOUCTB d- U f-311eMEHTOB M UX
COCIMHECHU.

8. DJieMeHTBI NOATPYNIIbI CePbl U UX COEINHEHUS
OOm1ast xapaKTepUCTHKA 3JIEMEHTOB MOATPYIIIBI cephl. PacripocTpaHeHHOCTD, (POPMBI HAXOXKACHUS B TIPUPOJIC
3JIEMEHTOB MOATPYIIIBI CePhl (CaMOpoIHas cepa, CyJIb(aThl, XaIbKOI€HH/ IbI METAJUIOB, OPIraHUYECKUE
COeIMHEHMSI, cofiepkaline cepy). buonorndeckas posb cenena. [lononuil pagnoakTUBHBINA 37€MEHT-METAIL.
N3meHeHne xapakTepHbIX BaJE€HTHBIX COCTOSIHUM B Py KUCIOPOJ - TEJULYP.
p—p up—d cBs3bIBaHME, OCOOCHHOCTH KaTE€HAIIUU B PSATY KUCIOPOJ TEJLTYP.
AnnoTponHbsie ¥ TOAUMOPGHBIE MOAU(DUKAIIMHN CEPbI, JUarpaMmma coCTOssHUN cepbl. COeTUHEHUSI CEpBI C
MeTajaMu 1 HeMeTaiiamu. [IpumeHenue cepbl.
Bonoponnsie coeiMHEHUs cephl, celeHa, Telypa, XUMUYeCcKue U (PU3MUeCKue CBOMCTBA, OJTy4YEeHUE U
npuMeHeHue. Mi3mMeHeHnue CTpoeHHusl, TepPMUYECKON U OKUCIIUTEIIbHOBOCCTAHOBUTEIIBHON YCTOMYHUBOCTH,
TEPMOJMHAMHYECKHUX XapaKTEPUCTUK B PSAly BOJAA CEPOBOJIOPOJ CEJIEHOBOJIOPO TEILIypOBOJOPO (IIHHA
CBSI3M, BaJICHTHBIN YTOJI, TUMOJIBHBIA MOMEHT, YCIIOBUS (Pa30BBIX Mepexo0B). Mi3MeHeHne KUCI0THOOCHOBHBIX
CBOMCTB BOJHBIX PaCTBOPOB BOJOPOAHBIX COEAMHEHUN B TOM XK€ psALy. MHOIOCEpHHUCTBII BOIOPO/, IOJyUYEHUE
1 cBoiicTBa (oNuCyb(hanbl). TOKCHIHOCTH BOJOPOIHBIX COSAMHEHUN Cephl, celieHa, Terutypa. [IpaBuma
TEXHUKH 0€30MaCHOCTH MPHU padboTe C HUMHU.
XanbKOTeHUAbl METAIIOB (CYNb(UIBI, CENEHUBI, TEJUTYPHIBI ), IIOTY4YeHHE U CBOMCTBA. [ napocynbhuasl u
nonucynbduasl MetamnoB. CyiabGuabpl METaUIOB KaK BaKHEHIIIee MUHEpalIbHOE Chipbe. Mcronp3oBanue
XaJIbKOI'€HHJIOB METAJIJIOB B KaU€CTBE MOJIYTIPOBOJHUKOB.
Kucnoponnsie coennuenust cepel, celieHa, TeJutypa co crenenpio okucieHus (IV). CrocoOs! nmomyyeHus,
CTpoeHue U cBoiicTBa okcuaoB (IV) anemMeHTOB moArpymnisl cepbl. M3MeHeHue TepMudeckoil yCTORYMBOCTH U
OKHCIIUTETbHOBOCCTAHOBUTENBHBIX CBOMCTB B psiay okcun cepol (IV) (cepuuctsiii ra3) okcun cenena (IV)



okcua temnypa (IV). Cepaucras kucnoTa, cTpoeHue, noixydenue, coictsa. Cynb(pUTHI U THAPOCYIb(UTHI,
TEPMUYECKAsl YCTOMYUBOCTb, OKUCIUTEILHOBOCCTAHOBUTEIILHBIE CBOMCTBA, TUAPOIN3 B BOJIHBIX pACTBOpax.
Tayromepus runpocynbputuona. CpaBHEHHE CBOWCTB CEPHUCTOM, CEIICHUCTON M TEJUTYPUCTON KHCIIOT U UX
COJIEH.

XJOPUCTBIN THOHWII TaJIOT€HAHTHIPU] CEPHUCTON KUCIIOTHI, MOJTyYEHHE, CTPOEHUE, CBOMCTBA.
TuocepHucras, THOCEpHAsi, THIAPOCEPHUCTAS, TOJIUTHOHOBBIE KUCIOTHl COCTaB, cBoicTBa. [lomyuenue,
CTPOCHHE U CBOMCTBa THOCYIb(aTa HaTpus. [ OMosiiepHBIC 1IeNU B OJUTHOHATAX.

Kucnopomnbie coenruHeHust cephl, celieHa, TeJuTypa co crenenbio okucienus (VI). U3menenne tepmudeckoit
YCTOWYMBOCTH M TEPMOJIMHAMUYECKHUX XapaKTepucTHK okcuaoB (VI) anemeHTOB B psiay cepa temtyp. Oxcun
cepsl (VI) (cepHblif aHTHAPU), €TO CTPOCHUE, GU3NUECKUE U XUMUYECKUE CBOMCTBA. DU3NKOXUMHUYECKUE
napaMeTpsl Ipolecca MoJTy4eHHsl CEPHOTO aHTUIPUIA OKUCIEHUEM CEPHUCTOTO ra3a KUCIOPOIOM.

CepHas KUCJIOTa BaXKHEWINIAasi U3 MUHEPAIbHBIX KUCIIOT, €€ MpuMeHeHrne. CTpOeHue U CBOMCTBA CEPHOM
KHUCJIOThl. OCHOBHBIE€ TPUHIUIIBI IPOMBIIIEHHBIX METOJIOB MOJIyYEHUSI CEPHOM KHCIOThl KOHTAKTHOTO U
HUTpOo3HOTO. Hutposuicepuas kuciora. Oneym. Cynbdartsl u ruapocynbdaTsl. BiusHue npupoabl KaTHOHA
pIIEMEHTaMeTalIa Ha TEPMUYECKYIO YCTOHYHUBOCTD CYJIb(aTOB.

CpaBHEHHE CBOWCTB CEPHOM, CEJICHOBOM U TEJUTYPOBOM KHCIIOT M X cojieii. OCOOCHHOCTH COCTaBa M CTPOCHUS
TEJUTYpOBOM KUCIOTHI. [IposiBieHre BTOPUYHON MTEPUOJIUYHOCTH B CBOMCTBAX KHCIOPOJHBIX COEIUHEHUN
3JIEMEHTOB MOJTPYIIIIHI CEPHI.

CpaBHEHHE KUCIIOTHBIX, OKMCIUTEIbHOBOCCTAHOBUTENIBHBIX CBOMCTB U TEPMUYECKONH YCTONYMBOCTH CEPHON U
CEpPHUCTOU KUCIIOT.

3amenienne B H2SO4: koH1IeBOro aroma Kuciopoza Ha cepy (Thocyibdarsl), mepokcorpynmny (MOHO U
JTUHAJICEPHAS] KUCIIOTHI), TUAPOKCUIBHON TPYIIBl HA MOCTHKOBBIA KHCIOPOI (MHPOCYIbGaT U MOIUCYTb(ATH),
Ha ranores (SO2CI2, HSO3F).

CpaBHEHHE XMMUYECKUX CBOMCTB AJIEMEHTOB IIECTHAAIATON U mecTol rpynn [lepuoandeckoi CUCTEMBI.

9. DueMeHTHI V 1y1aBHOI moArpynmnsl (a30t, pocgop, MOArpynna MpllibAKAa) U UX COeTMHEHU S
A3zoT u gocop Tunmueckue (mo MeHjeneeBy) 2IeMEHTHI MATHAALATON TPYNIbL. 3aKOHOMEPHOE YCUTICHHE
METAJUIMYECKUX CBOKCTB OT a30Ta U (ocdopa K 3ieMeHTaM MOATPYIIIBI MBIIIBSIKA.

A30T 1 ero coenuHeHHst. Pochop U ero CoeAUHEHHUS.

DeMeHTHI NOATPYIIIbI MBIIIbSIKA

MBIIIBSK, CypbMa, BACMYT

OGH_IaH XapaKTCPUCTHKA 3JICMCHTOB MOATPYHIIBI MBIIIIbAKA. OCOGGHHOCTI/I XUMHUYECKHUX CBOUCTB MBIIIBAKA,
CYPBMBI, BUCMYTAa KaK MOCTIECPCXOAHBIX 3JICMCHTOB.

ComnocraBieHe cocTaBa, CTPOSHUS, XapaKTepa XUMHUUECKOHN CBSA3H, KUCIOTHOOCHOBHBIX U
OKHCIIUTETbHOBOCCTAHOBUTENIBHBIX CBOMCTB, TEPMOJAMHAMUYECKUX XaPAKTEPUCTUK OAHOTUITHBIX COCTUHEHHI
3JIEMCHTOB HSITHaI[I_[aTOfI I'pyHIibl (HpOCTBIX BCIICCTB, THAPUIAOB, TAJIOTCHUI0B, OKCUIOB,
KHCIIOPOJICO/IEPKALIUX KHUCIIOT).

CpaBHEHHE XMMUYECKUX CBOMCTB AJIEMEHTOB MATHAAUATON U NsATON rpynn [leprnoandeckoi CUCTEMBI.

A30T H ero coeIUHEeHUs!
OO1as xapakTepucTrKa a3oTa. PacpocTpaHEeHHOCTh U HaX0KJIEHUE a30Ta B MPUPOE (BO3MYX, OpraHUIECKHE
a30TcoJIeprKalllue COeIMHEHUS, CEIUTPbI, HUTPUTHI). CTpoeHune Mosekyisl a3ota (Metoasl MO u BC).
VYHuKanpHbIE U3NYECKHE U XUMHUUECKUE CBOMCTBA MOJIEKYJIIPHOTO a30Ta. DHEPTHs TPOHHOH, TBOMHON 1
OJIMHAPHOM CBsA3M a30T a30T. ComocTaBieHHE SHEPreTHUECKUX XapaKTEPUCTUK CBS3EH a30T a30T, YIJIEpo.l
a3oT, yraepoa yriuepon. [lonydenue a3ota B 1abopatopuu U NpOMBIIUIEHHOCTH. [IpuMeHeHe MOIeKy I pHOTO
asora.
CoBpeMeHHBIE METO/IBI CBSI3BIBAHUS aTMOC(EpPHOro a30Ta (CHHTE3 aMMuaka, okcuaa azota (II), nnanamuma
KaJIbLUs, HAITPOT€HUJIbHBIX KOMIUIEKCOB).



Ammuak. CtpoeHue, pusznyeckue U XuMudeckue cBoiictsa. [lomyuenune ammuaka B maboparopuu. CximkeHne
amMuaka. GU3NKOXMMUYECKUE YCIOBUS MPOMBIIIIEHHOTO CHUHTE3a aMmMuaka. Katanu3aTopbl CHHTE3a aMMHaKa.
PaBHOBecue B3anMoelicTBUA aMMuaka ¢ Bojioil. ['uapatsl ammuaka. [Ipobiema cyiiecTtBoBaHus THAPOKCHIA
amMmMonusi. Conu aMMOHUS, UX MOJTy4YeHHUE U cBoMcTBa. CTpoeHrne noHa aMMOHHUs. Tepmudeckas yCTOMYMBOCTh
CoJIeld aMMOHHUSI TTPOU3BOAHBIX BAKHEUILIMX MUHEPAIbHBIX KUCIOT. ['naponus coneit ammonus. [Ipumenenue
aMMHMaKa 1 cojieli aMMOHUsI. AMMHUAKaThl KaK MPUMEP KOMIUIEKCHBIX a30TCOJIEpKAIUX COSAMHEHUH.
Hutpuasl ¢ HOHHOM, KOBaJIEHTHOM CBS3bI0, METAIONO00HBIE HUTPUIBL. [ UApa3uH U THAPOKCUIIAMUH, COCTaB
u cBolicTBa. CpaBHEHUE OCHOBHBIX M OKUCIIUTEIBHOBOCCTAHOBUTEIBHBIX CBOMCTB aMMHUaKa, TMAPa3uHa U
THJIPOKCHIIaMUHA. A30THCTOBOJIOPOAHAS KUCIIOTa U €€ COJM (a3uibl). ['ajoreHuipl a3oTa, MX CBOMCTBA.
Kucnoponusie coenunenus azota. [Ipuponaa cBsi3u a30T KHUCIOPOJI.

CocraB, CTpO€HHE U 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB OKCHI0B a3ota: N20, NO, N203, NO2, N204,
N20OS5 (mumoasHBI MOMEHT, MEKMOJIEKYIISIPHOE B3aMMOICHCTBHE, B3aUMOJICHCTBUE C BOJIOM, TEPMUYECKAS
YCTOMYHMBOCTD, KHCIIOTHBIE CBOMCTBA). [Tomyuenne okcuaoB azora. Cxema MO nmist NO, comnocTaBiieHHe
cBoiictB NO u NO+. Pagukansubie peakuuu NO (B3aumoneiicteue ¢ 02, C12), NO2 (peakiuu HUTPOBaHUS
opraanueckux BemiecTs). AunoHHbIe (NO2, NO3) u xatuonnsie (NO+, NO2+ ) dhopmsr okcuioB azora (I11),
(V). QucnpomnoprmonupoBanue okcuaos azota (II), (IV) B kucioit u menoyHoi cpenax, moaspHbIX U
HEMNOJISIPHBIX pacTBopUTeNsiX. CuHTE3 0€3BOAHBIX HUTPATOB 3JIEMEHTOBMETAIIOB. TEepMHUUECKOE pa3IoKeHUE
HUTPATOB HATpUs, cepedpa, CBUHIIA.

[Tonyuenue, conoctaBiaeHue ctpoeHus u ceorcts azorructor HNO2 u azotnoit HNO3 kucnoT: ycTOHYUBOCTD,
KHMCJIOTHBIE U OKMCIIUTEIIbHOBOCCTAHOBUTEIbHBIE CBOMCTBA BOAHBIX PACTBOPOB. 3aBUCUMOCTh COCTABA
MIPOJIYKTOB B3aUMOJIEUCTBUS a30THOM KHUCIIOTHI C METAJUIAMH OT KOHLEHTPALMU KUCJIOTHI U MPUPOIbI METAJIA.
Hutputsl 1 HUTpaThl, NOIy4YEHHE, CBOMCTBA, UX poJib B TeXHUKE. ['Mnoazorucras kucnora (HNO)2.

Dochop u ero coeTUHEHN
Oo6mas xapakrepuctuka gochopa. Pacnpoctpanennocts pochopa u GopMbl €ro HAXOKJACHUS B IPUPOJIC
(dbocdater anemenTOBMETAIOB  (hOCHOPHUTHI, allaTUThI, MOHAIIUT; (ocopcoaepIKalIue OpraHUuIECKHe
COCJIMHEHUS] HYKIICMHOBBIC KUCJIOTHI | Jp.). BajeHTHbie cocTosiHus Gocdopa.
AnnorponHblie Moaudukanuu pocdopa. YcaoBus ctabmibHOCTH 6e10r0o 1 KpacHoro gocgopa. CtpoeHue
oenoro u kpacHoro gocdopa, puznueckrne U xuMudeckue cBoiictea. Ceeuenue docdopa. Bzaumoseiictue
dbocdopa ¢ Metarmtamu 1 HemeTauiaMu. [lomydeHue u mpuMeHeHne KkpacHoro u 6emoro docdopa B
MIPOMBIIIJICHHOCTH.
Bonoponnsie coequnenus gpocpopa. Ciocods! noyuenus Gocpuna. Conu pochonus, ux TepMuieckas u
THIPOJINTHYECKAS] YCTOUIHBOCTD.
dochuasl METaLIOB, MOTYyYEHUE, CBOMCTBA. THUITBI XUMUYECKOM CBs3U B (hochuIax METANIOB 1 HEMETAJLIOB.
WHCcekTOhyHT UMb ¥ TTOJTYTIPOBOAHUKOBBIC MaTepHraibl Ha ocHOBe pocdumos. [amorennast pocdopa,
okcoranorenupl. Ocodennoctu crpoenus PCIS u PCI3, PBr5 u PBr3. Heoprannueckue noiauMepsl Ha OCHOBE
rasoreHu1oB pocdopa (pochoruTpUIXITIOPHU).
Kucnoponnsie coenuuenus pocdopa OKCHIBI, KUCIOpoacoaepxkamue kuciaotel. Oxkenn pochopa (111),
MOJTyYeHHE, CTPOCHHE MOJIEKYJIbI, CBoicTBa. DocdopucTast KMCIO0Ta, MOJTyUYeHHEe, CTPOSHHUE, CBOWCTRA.
®ocdursl. PochopHOBATUCTAS KUCIIOTA, TOTYyYSHHE, CTpOeHHE, CBONCTBA. [ unodocdursr. dochoproBaras
KHCJIOTa, €€ COJIH.
Oxkcun pochopa (V), momydeHue, CTpoeHHE MOJIEKYJIbI, CBOMCTBA. [loryyeHre n B3auMHBIE TIEPEXOIbI OPTO,
mu(tupo) u metadochopHoit kKucioT. CTpoeHue U CBOMCTBA (HOCHOPHBIX KUCIOT M X COJICH. AHATUTUYECKHE
MeTozb! uX uneHTudukanuu. I'maponus pocdaros. [Tonmumeradocdarsl. CpaBHEHHE KHCTOTHBIX,
OKHCIIUTEIHbHOBOCCTAHOBUTEIIFHBIX CBOWCTB M TEPMUUECKON YCTOHYNBOCTH KUCIOPOICOACPKAIINX KACIOT
dbocdopa (1), (IIT), (V). DocdopHbie y1oOpeHus 1 MOIOIIHE CpeacTBa Ha OcHOBE (hochaToB. Posth mMpon3BOIHBIX
dochopHOI KHCIOTHI B OMOJIOTHYECKUX Tpolieccax. [[pOTOHHBIE TPOBOIHUKU Ha OCHOBE KHCIBIX (ochaToB.



DJieMeHTbI NOATPYINIbI MBINIbSIKA M CBOMCTBA MX COEMHEHUI
OO01mas xapakTeprCcTUKA JIEMEHTOB MOATPYIIIBI MBIIIbsAKa. OCOOEHHOCTH XUMHUECKUX CBOMCTB MBIIIBSIKA,
CYpbMBbI, BACMYTa KaK MOCTHEPEXOAHBIX AIeMEHTOB. CKIIOHHOCTh 3JIEMEHTOB MOATPYTIIBI MBIIIbSIKA K
00pa30BaHMIO0 XUMUYECKOM CBSI3U ¢ cepoil. MuHepasbl MblllIbsiKa (peajibrap, aypunurMeHT), CypbMbI
(cypbMsHBII O71€CK), BUCMYyTa (BUCMYTOBBII Oiieck). [lomyueHune Mpliibska, CypbMbl, BUCMYTa U3 MIPUPOJIHOTO
ChIpbs. PU3NUECKUE U XUMUYECKUE CBOMCTBA, TPUMEHEHNE MBIIIbSIKA, CYpPbMbI, BUCMYyTa. CIUIaBbl CYpbMBbI U
BHCMYTA, cIu1aB Byna.
BanenTHbIe COCTOSIHUS MBIIIbSIKA, CYPbMBbI U BUCMYTA. MI3MeHEHHE YCTOMYHNBOCTH COCIMHEHUM, COAEPKAITUX
AJIEMEHTBI MTOATPYNIBI MBIIbsAKa B crenieHn okucienus (I111) u (V).
Baxneitmue coequnenust moibska (V) u (III): okcuast (V) u (I1I), MbIibsikOBast 1 MBIIIBSIKOBUCTAs! KUCIOTHI,
apceHatbl U apceHUTHI. Cynbduast u THoconu Meimbska (V) u (111). [IposiBaenne ampoTepHBIX CBOHCTB
COETUHEHHUSMH MblIbsika. CpaBHEHHE OKUCIUTEIbHOBOCCTAHOBUTENBHBIX U KUCIOTHOOCHOBHBIX CBOMCTB
OJTHOTHUITHBIX coenuHeHuid Mmplibska (V) u (111).
Kucnoponnsie coenunenns cypbMbl: okcusl (V) u (11I), cypbMsHas u cypbMsSHUCTAsI KUCIOTHI, aHTUMOHATHI U
aHTUMOHUTHL. COMOCTaBIIEHUE OKUCIUTEIFHOBOCCTAHOBUTEIBHBIX U KUCIIOTHOOCHOBHBIX CBOMCTB COEAMHEHU I
cypbMmbl (V) u (IIT). Coctostaue cypemsl (V) u (I11) B Bogabix pactBopax. ['amorenuns cypsMmsol (V) u (111), nx
ruaponu3. Cynbhuasl u Tuocosm cypbsmsl (V) u (111).
Baxneiimme coenunenust Bucmyta (I11I) oxcua u ruapokcu, coiu U okcocoiu, cyiabdua BucmyTa (I1I).
Cocrosnue BucmyTa (I1I) B BogHbIx pactBopax. CoenquHenus Bucmyta (V) BUCMYTaThl, UX HOJYyYEHUE U
CBOMCTBA CUJIbHENIINX OKUCIUTEIICH.
Bogopoansie coennHEeHUs MBIIIBSAKA, CYpPbMbI U BUCMYTA, MTOJIyYeHHE, CTPOCHHE, CBOMCTBA. APCEHU/IBI,
aHTUMOHUBI, BUCMYTUIBI. [lomyuenue, cBoiicTBa.
[IpuMeHeHue coeIMHEHUH IIEMEHTOB MOATPYIIIBI MBIIIBSIKA B IPOMBIIINIEHHOCTH. TOKCUYHOCTD COSTUHEHUN
MBIIIBSKA, CYypPbMbI, BUCMYTA.
ComnocraBieHHe cOCTaBa, CTPOSHUS, XapaKTepa XUMHUUECKON CBS3H, KUCIOTHOOCHOBHBIX U
OKHUCJIUTEIBHOBOCCTAHOBUTENBHBIX CBOMCTB, TEPMOJUHAMUYECKUX XapaKTEPUCTUK OJHOTUITHBIX COCAMHEHUHN
3JIEMEHTOB MATHAAIATON TPYyNIbl (IPOCTHIX BEIIECTB, TUAPUIOB, TAIOTE€HUI0B, OKCHIOB,
KHCIIOPOJICOIEPKAIIUX KHUCIIOT).
CpaBHEHME XUMHUYECKUX CBOMCTB 3JIEMEHTOB IIATHAALATON U NATOM rpyni [leproanyeckoi cucteMsl.

10. DnemenTsnl IV raaBHoi noarpynmnsl (yriepoa, KpeMHU, MOATPYNNA FePMAHUA) U UX
COeIMHEeHUs!
3aKOHOMEPHOCTH B U3MEHEHUH AIIEKTPOHHON KOH(HUTYypaluu, pa3MepoB aTOMOB, YHEPTUH MOHU3AIHH,
CPOJCTBA K 3JIEKTPOHY, 3JEKTPOOTPULIATEIILHOCTH, XapaKTEPHBIX CTETIEHEN OKUCIIEHUS U KOOPAMHALIMOHHBIX
grcenl aToMOB. OCHOBHBIE TPUPOJIHBIE COEAMHEHHUS, MPUHIUITBI MTOTYYSHHSI U3 HUX YTIIepoia, KpeMHUs,
repMaHusi, 0J0BO, cBMHLA. [IpuMeHeHue npocThix BemecTB. Pu3nueckue 1 XMMUUYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB: B3aUMOJICHCTBUE C pa30aBICHHBIMU U KOHIICHTpHpoBaHHBIMU pacTBopamu HCl, HNO3, H2SO4,
NaOH, metaiutamu, HemeTtaimiaMu.. [ToamynpoBOAHMKOBBIE CBOMCTBA KpeMHUS U TepManusd. [Ipounocts -0,
O-H, O-I' (I'— ranoren) u 5—O cazeir. Pa3oBbie AHArpaMMbI MPOCTHIX BemecTB. OCOOEHHOCTH
KaTeHalllu, XapaKTEpHbIE CTETIEHN OKUCICHUS U KOOpAUHAMOHHBIE yKcia B psinay C—Si—Ge—Sn—Pb. Anwmas,
rpadut, kapOuH, QpymiepeHsl — noarumMopdueie Gopmsl yraepoaa. CoennHeHNUs BKIIIOYSHHUS Tpadura.
Bonopoansie coenrHenus 35eMeHToB 14- ol rpynnsl. Paznuuue B peakiMOHHOM
CIOCOOHOCTH YTJIEBOAOPOOB U cHiIaHOB. KucnopoaHble coeqHeHNs 371eMeHTOB 14-oii rpynnbsl. MonekyIbl
CO u CO2: nonyuenue, conoctannenue ctpoeHuss (MO JIKAO, MBC), dusndeckux (dHEprusi AUCCOIHAIINH,
JMIIOJIEHBIA MOMEHT, TemIeparypa (pa3oBbIX epexo/I0B) U XuMHueckux (Bzaumopeiictsue ¢ H20,
MeTaJUlaMH, OKHCIUTEIbHO-BOCCTaHOBHUTENbHBIE cBoMicTBa, CO n CO2 kak quraHabl) CBOHCTB. KapOoHMITBI
MetaiuioB. ComnocrtaBienue ctpoenus u ceoiictB HCOOH u H2CO3.



TepmoauHaMuueckast yCcTORIMBOCTE KapOoHaToB. CTpoeHue u cBoiicTBa Si02. ConocTaBieHHE CTPOSHUS U
corictB CO2 u SiO2, kapOoHaTOB M cMIIMKAaTOB. OCHOBHBIE THUITBI CTPYKTYP CHIIMKATOB. | aloreHu bl
yrieposaa u KapOoHWI-raioreHu 1. TeTparalloreHu sl KpeMHus, rekcadropokpemMuueBas kuciora. CTpoeHue u
CBOMCTBA JUTAJIOTCHHUIOB U TETPAraJIor€HUI0B repMaHusi, 0j0Ba U cBUHIA. CTpoeHHE U CBOMCTBA
LIMaHOBOJOPO/Ia, POJIAHOBOAOPO/IA U UX MPOU3BOAHBIX. A30TCOAEpKAIINE COCTUHEHNUS dJIEMEHTOB 14-0i1
rpynnsl: nicepnoranorensl (munuan (CN)2, mnupoman (SCN)2  u ncenoranorenuasl (tpanun CN, 1uaHat
OCN, tnonmonar (SCN). Cynb(uabl repanus, 0JIOBa ¥ CBHHIIA.

3aKOHOMEPHOCTH B U3MEHEHUU CTPOCHUS U XUMHYECKUX CBONCTB OKCHUIOB U THApOKcHUI0B Ge, Sn u Pb
(TepMoMHAMUYECKAs] YCTOMYUBOCTbD, KUCIOTHO-OCHOBHBIE 1 OKUCIUTEIHHO-

BOCCTaHOBUTENbHBIE CBOMCTBA).[Juarpammer dpocra.

11. DaemenTsi 111 (60p, aMrOMUHNH ¥ MOATPYNINA TAJNINA) TJIABHON MOATPYNIbI U UX COCTUHEHUS
Bop u amoMuHMI KaK THIMYECKUE 3JIEMEHTHI OATPYII TJUIHS U CKaHus. BeIOOp anpTepHaTHBHOTO
BapuaHTa. [IpenmMyIecTBa 1 HEIOCTATKH PACCMOTPEHHSI XUMUU O0pa U aTIOMUHUS KaK MPEAIIECTBEHHUKOB
3JIEMEHTOB MOATPYIII CKaHIUS U TaJUIUS.
bop
Oo6mas xapakrepuctuka 6opa. [IpuunHa npeobiananus y 6opa HeMeTaNTMISCKUX CBOHCTB. MuHepaiibl 6opa
(TuHKan, ruapobopanuT, koemanut). M3oron 10B. Mcnons3oBanue 60pa B SiAEpHON SHEPTETHKE.
Monudukamuu 6opa mpoctoro BemiecTBa. [lonyuenue 6opa, ero puzndeckue 1 XMuMHUIECKHE CBOWMCTBA.
Coenunenus 6opa ¢ mertamiamu U HemeTtayutamu. Kapoun 6opa B4C konkypent anmasa. Hurpun 6opa,
reKcaroHaNbHBIA 1 KyOudeckuit (6opaszon). ['anmorennasr 60pa. Heoprannyeckre moJuMepsl Ha OCHOBE
coenuHeHnit 6opa. TerpadTopobopHas kuciora, ee conu. bopazon ananor 6eH3o0a.

[Tonydenue, cTpoeHue, cBolicTBa AMOOpaHa (TPEXIIEHTPOBAsI IBYXAJIEKTPOHHAS CB3b). | OMOIOrHdeckue psabl
runpuaoB 6opa: BnHn+4 u BnHn+6. ['unpunobopars! 1 60pusl METaILIOB.

Kucnopoansie coequnenus 6opa. Oxcun 6opa (I11). bopasie kucnotel, ux conu. [Tomyuenue, crpoerue Oypsl,
ee runpoius. [lepepadorka Oypsl B 60pHYI0 KUCIOTY. CrokHbIE 2(UPBI OOPHON KHCIIOTHI.

[Tpumenenue coequHeHUH Oopa.

AnroMuHUN

OOm1ast xapakTepuCTHKa aTlOMUHNAA. MuHepaibl amtoMuHus (0oKkcuT, HedennH, kaonuH). [lepepaboTka
OOoKcHTa B OKCHJI aJIIOMUHUS. POJb aIIOMOCHIIMKATOB B HEXKUBOM MPUpPOJE (LI€OIUTHI, TJIUHBI).

[Tpon3BOACTBO METAIINYECKOTO aMOMUHUS. DU3NUecKre U XUMHUUECKHe CBOMCTBA atfoMUHUA. CILIaBbl
QATIOMHUHHS, UX TIPUMEHEHUE.

Oxcun amomunus (II1):  u AI203. MckycctBennsie pyOuHsl. ['uapokcua aqromMunus, "ctapeHue” 3a cyer
MIPOLIECCOB OJISILMU U OKcoNAuu. CTpoeHHe U CBOWCTBA aTIOMUHATOB, OJyYE€HHBIX METOAOM TBEP10(pa3HOTO
CUHTE3a U B BOJHBIX pacTBopax. [lommamromunar Hatpus, Al203 cynepuoHHBIH poBoAHUK. [ Maponn3 coei
ATIOMHUHHMSI ¥ aTIOMHUHATOB. KOMITIIEKCHBIE COeTMHEHUS U IBOMHBIC conu anomuHwus. [lonydenue u ctpoeHue
0€3BOJIHBIX TAJIOTEHHU/IOB ATIOMHUHUS. J(MaroHaJIbHOE CXOJICTBO CBOMCTB COSAMHEHUH OCpUILTUS U aTFOMHHUS.
Paznenenue cMmecelt OepriLIus U alFOMUHUSA ITyTEM OCAXKICHHSI KBACIIOB, MTOJIy4eHUS KapOOHATHBIX WIIN
(GTOPUAHBIX KOMIUIEKCOB U METOJOM BO3TOHKH OKCoOalleTara Oepusivs.

lunpun adroMUHUS ¥ TUAPUIOATIOMUHATRI IEIOYHBIX 2JIEMEHTOB. [IpruMeHeHne COeIMHeHMI aTIOMUHUS.
DneMeHTHI NOATPYMIIbI FaJUs TaUIni, UHAWN, Tl

OO6m1ast XxapaKTeprUCTHKA SJIEMEHTOB MOATPYNIbI Tayus. Crienuduka CBOMCTB COCTMHEHUH TaJUTHsl, HHINS,
TaJUIMs KaK MOCTIEPEXOIHBIX AIEMEHTOBMETAIIIOB. ["amuii, HAMMA, TalIuil  paccesiHHbIC DJIEMEHTHI.
W3BrieueHue rayus, MHIUS, TAUTUS U3 OTXOI0B TPOU3BOCTBA aTIOMUHUS U IIBETHBIX METAJUIOB. Du3ndeckue
Y XUMHUYECKHE CBOMCTBA METAIUTMYECKHUX TaJUTUsl, UHIMS, TAJUTHS, UX MOJTyYeHHE U TPUMEHEHHE.

BanenTHbIE COCTOSHUS 3JIEMEHTOB MOATPYIIbI TaUHs. MI3MeHeHHe yCTOMUMBOCTH COEAMHEHUM, COIePIKALIUX
rayuaid, uaaui, Taaid B crernieln okuciienus (I11) u (I). CiocoObI morydeHust 0JTHO ¥ TPEXBAJIEHTHBIX TaJuIHs,



uHAusA, Taunsa. OCOOEHHOCTH OKUCIUTEIbHOBOCCTAHOBUTEIBHBIX CBOMCTB coeTuHEeHNH Tayuusa. CX0AcTBO
coequnennit Taums (1) u coequnennii pyounus (I), c ogHol cToponsl, u cepedpa (I) ¢ apyroii.

AM@OTEPHOCTh OKCHJIOB ¥ TUAPOKCUIOB TPEXBAJICHTHBIX Tajuins, UHANA, Taiuusa. Colli U KOMIUIEKCHbBIE
COCIUHECHMS TaJuIns, UHANA, Tajuis. [IpuMenenne coequHeHn rajis, UHANS, TAJIUS B IOJTYTTPOBOJHUKOBOU
TEeXHHUKE. ApCEeHU] rajuiis Kak OCHOBA HOBOT'O ITOKOJIEHHS ITOJIyIIPOBOJAHHUKOB. TOKCUYHOCTD TaJUINS.
CpaBHEHHE XUMUYECKUX CBOMCTB AJIEMEHTOB TPUHAALATON U TpeThel rpynn [lepuonndyeckoil cuCTEMBI.

12. DaemenTsl I n Il rnaBHBIX moarpynmn
. DneMeHTHI 1-0 TPYIIIBL: JINTHH, HATPUH, Kaluil, pyounuii, nesuit u Gppanunii. 3aKOHOMEPHOCTH B
W3MEHEHHUHU IEKTPOHHBIX KOH(MUTYpaluii, BEJIUYUH PAIUYyCOB, SHEPTHii
MOHU3aluu aToMOB. OCOOEHHOCTH TUTHSL. DHEPrHsl KpUCTAIUIMYECKON PelIeTKH, GU3NIECKUEe U XUMUUYECKUE
CBOWCTBA MPOCTHIX BeniecTB. OCOOEHHOCTH B3aUMOICHCTBUS ILEIOYHBIX METAJIOB C BOJOW MO PSIy JIUTHI —
1e3Uid. 3aKOHOMEPHOCTH B CTPOEHUU U CBOWCTBAX (T€pMHUYECKas yCTONYMBOCTh, KMCIOTHO-OCHOBHbBIE
CBOWCTBA) OCHOBHBIX THIIOB CO€AMHEHUI: OKCHIIOB, IEPOKCUA0B, I'MIPOKCUAOB, KapOOHATOB, raJlOr€HHJIOB.
OCoOEHHOCTH KOMITJIEKCHBIX COEIUHEHUH IEI0YHBIX 3JIeMeHTOB. [loiaydeHune menouyHsIX MEeTaliIoB U3
IIPUPOJHBIX coequHEHUN. [I[puMeHeHne MEN0YHbIX METAJUIOB U UX COCAVUHECHUM.
DJIEMEHTHI 2-01 TpyNIbl:0epuiuInii, MarHui, Kaubluid, CTPOHIINH, Oapuii 3MeHeHre 31eKTPOHHBIX
KOH(Urypaiui, BeJIMYUH PaJUyCOB, 3HEPTUil HOHU3ALIMA aTOMOB.
Ocob6ennoctu 6epriuus. [lomydeHne NpocThIX BEIIECTB U3 MPUPOIHBIX cOeANHEHUH. [ napokcuipl Gepuius
U MarHus: CTPOEHHUE, KHUCIOTHO-OCHOBHBIE CBOMCTBA, PEaKIMU
nporonun3a U konaeHcauuu noHos Be (II) u Mg (II). KapGonatsr Oepriinns u marausi. OxcoareraT OeprILIus.
3aKOHOMEPHOCTH B CTPOCHHH U CBOMCTBAX OCHOBHBIX THUIIOB COCAMHEHUN HICIIOYHO3EMEIbHBIX DJIEMEHTOB:
OKCHJIOB, THUAPOKCHJIOB, KapOOHATOB, IajOr€HUIOB.
KoM1uiekcHble COeTMHEHMS 3JIEMEHTOB 2-0 Tpynnbl. J[MaroHaabHOE CXOJACTBO JUTHM — MarHuii;
JMaroHaJIbHOE CXO0JICTBO Oepmilnii — amoMuHuil. [IpuMeneHne 6epuiiius, Maruus U MeJI04YHO3EMENIbHbIX
JJIEMEHTOB.

13. Tpuana xkene3a
[HenecooOpa3HOCTh "TpHUaTHOTO" PACCMOTPEHHS CBOMCTB 3JIEMEHTOB BOCBMOW MOOOYHOM moArTpynmsl. Tpuana
xKenesza (Kene30, KobanbT, HUKeNb). [I1aTuHOBbBIE 371€MEHTHI (TPHAIbl PYTEHUS U OCMUS).
Tpuana xenesa
OO11as xapakTepuCTHKa Keje3a, koOanbTa, HUKess. MuHepaibl jxkese3a (MarHeTUT, TeMaTUT, CUJIEPUT, TUPUT),
KoOanbTa (KOOATBTHH), HUKEIS (IeHTIAHIUT).
ITosrydeHne xene3a BOCCTAHOBIIEHUEM JKEJIE3HBIX PYJ BOJOPOIOM WM IPUPOIHBIM razoM. /JoMeHHbIi npouece
nostydeHus uyryHa. "[lepenen" uyryHa Ha cTainb U KOBKOE kene30. PU3NYecKue 1 XUMUYECKHE CBOHCTBA
MeTaJI4eckoro xeinesa. CrienuanbHble U HEPHKABEIOIINE CTAIH.
CoBMecTHOE IPUCYTCTBUE KOOaIbTa U HUKENs B pyaax. [lonydyenue koOanbTa U HUKENS U3 CyNb()UIHBIX Y.
CBoiicTBa ¥ MPUMEHEHNE METAJUIMYECKUX KOOAIbTa, HUKETIS.
BanenTHble COCTOSIHMSI 2JIEMEHTOB TpHUaIbl Xkene3a. Vi3MeHeHne ycroitunBoctu coeiuHeHnit ¢ Husmmmu (II) u
BoiciiuMu (VI III) crenensiMu okuciieHus B psiy Kelne30 HHUKEINb.
CoenuHeHus Keje3a B pa3InYHbIX cTeNeHsx okucienus. [Ipodmema momyuenus sxenesa (VIII). deppatsl kak
npousBoaHbie xkenesa (VI). [lonyuenue u cBoiicta hepparoB. Coenunenus xenesa (I1I). Oxcunpi,
conepxaiire nonsl Fe3+: oxcun xenesa (III), cmemannsie okcuasl. u Fe203. Comu xenesa (I11), ux
runponus. ['mapokeun xenesa (I11). [Tonydyenue u cBoiictBa ¢peppuToB, ux npuMeHenue. CoeTMHEHUS Kele3a
(IT). Okcua, monyueHnue u cBoiicTBa. Hectexmomerpus Hu3IIero okcuaa skenesa. ['mapokcnn xenesa (I1). Comun
xene3a (II). Conb Mopa. Kapbonats! xenesa (I1) (cpennuii, KUCIbII, OCHOBHBI).
CornocTaBieHue KUCIOTHOOCHOBHBIX M OKHCJIMTEIbHOBOCCTAHOBUTEIBHBIX CBOMCTB COEIMHEHUH Kelie3a Co
crenensimu okucienus (II), (1), (VI).



Kommekcusie coequnenus xenes3a (I1) u (I11) ¢ HeopraHndeckuMu 1 OpraHUYECKUMHU JIMTaH1aMu. Briisaue
KOMIUIEKCOOOpa30BaHus HA OKHCIUTEIIBHOBOCCTAHOBUTEBHBIE TIPOIIECCH B PACTBOPAX, COACPKAIIUX JKETIE30
(IT) u xene3zo (III). KommiiekcHbie coequnenus xemnesa ¢ okcuaom yriepoaa (I1) (kapOonusl) u
nuKiIoneHTaaueHom (depporieH). Poib jkene3a B OMOJIOrHYEeCKUX Ipolieccax (reMorioOnH, MUTaHNE
pacTeHuit).

Coenunenus kobansta (II) u (III). Oxcuap! , ruapokcuasl. CpeHue 1 ocHOBHBIE conu KobanbTa (I1). dTopun
koOainbTa (I1I). CpaBHEHHE YCTOMYMBOCTH KOMITIEKCHBIX coenuHeHmnit kobanpTa (I1) u (I11). YcnoBus
crabmmzaruu kobansTa (III) B KOMIUIEKCHBIX coenquHeHnsX, okcuaax, propuaax. Kapoonunsl kodaabTa.
[IpumeHneHnue coequHEHUH KOOaIbTa.

Coemunenus nukens (I1). Oxeun, ruapokcua. Conu mukens (I1). Kommiekcasie coequnenus aukens (I1), nx
cTpoenue, mposienenue 3pdekra Ana Temrnepa. Kapoonun aukens. Coequnenus Hukens (I11). [Ipumenenue
COCTUHEHUN HUKEIS.

[TpuHIMIIBI pa3aeneHus cMecel KobanbTa U HUKENd MeTo1aMU (PPaKIIMOHHOTO OKUCIICHHUS, OCAKICHHUS,
CyOnMMaIuu.

14. Il.1aTHHOBBIE METAJLIbI
Posb oTeuecTBEHHBIX YUEHBIX B U3yUeHUH XUMHUH 1aTuHoBbIX 35emeHToB (K.K. Knayc, JI.A. Uyraes, N.1.
UYepnsien).
OO1as xapakTepuCcTHKa MIIATUHOBBIX 371eMeHTOB. CaMopoaHas rmiaTuHa. V3BiedeHne 371eMeHTOB TPYIIIbI
IUTATUHOBBIX METAJUIOB U3 py. PU3HMUECKUE U XMMUYECKHE CBOMCTBA METAJIIOB, UX ITPUMEHEHHE.
3aKOHOMEPHOCTH B U3MEHEHUH YCTOMUNMBOCTH XapaKTEPHBIX CTEIIEHEN OKUCIIEHUS B COEIMHEHUSAX TIATUHOBBIX
anemeHToB. CoenuHeHus pyTeHus u ocmusi B crenienn okuciienus (VIII). Comu ponus (111) u upumus (I11).
Coemunenus nmamnaaus (11), mmaruas (1) u (IV). ['ekcaxnopomiaTuHOBast KUCI0Ta U €€ coyti. DTopu bl
IUTATUHBI. 3HAUY€HUE KOMIUIEKCHBIX COEAMHEHHUI B XMMUU TUIATHHOBBIX 3JIeMeHTOB. CTpOeHHe U CBOWCTBA
komruiekcoB matuHbl (IV) u (II). MHepTHOCTS KOMITIIEKCOB TUIATHHBI, SIBIICHHE N30MepUH, P PeKT
TpaHcBiuaHusa YepHsiena. [IpuMenenue coeJMHEHHI MIATHHOBBIX 3JIEMEHTOB B XMMHYECKOI TEXHOJIOTHUU U
MEHIINHE.

15. Iloarpynna Mmapranua
CpaBHHUTENIbHAS XapaKTEPUCTUKA IEKTPOHHBIX KOH(QUTYpaLuil, BEAMYUH PanyCOB, SHEPTUI MOHU3ALIH,
XapaKTEepPHBIX CTETIEHEN OKUCIIEHUS U KOOPAMHAIIMOHHBIX YMCENl aTOMOB 3JIEMEHTOB 7-0M U 17-01 rpymi.
[Ipupoanbie coeAUHEHUS, MTOJTy4YeHNE, PU3NUECKIE, XUMUUECKHE CBOMCTBA U IPUMEHEHHE MPOCTHIX BELECTB
a1eMeHTOB 7-oi rpynmbl. Jluarpammel BD-CO a1t coenMHEeHU Maprasiia, TEXHEIUs U peHUSI.
ComnocraBneHue CBONCTB COEAUHEHNI MAapraHla ¢ pa3jJnYHbIMU CTENIEHAMU OKUCIEHHs. CpaBHEHUE CTPOCHMUS
U CBOMCTB (TEPMUYECKON YCTOMYMBOCTH, KHCIOTHO-OCHOBHBIX, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX)
coequHenuit Mn (VII)-Te (VII)-Re (VII). Coenunenus peHus B HU3KUX CTENEHSAX OKHCIEHUS.

16. Iloarpynmna xpoma
ComnocraBieHue 3JeKTPOHHBIX KOHGUTYpAIHii, BEIMYUH PaJuyCcoB, YHEPTUil HOHU3ALIUN, XapaKTEPHBIX
CTENeHEeN OKUCIIEHUS, KOOPIMHALIMOHHBIX YHCEJl aTOMOB 3JIEMEHTOB 6-01 U 16-0i1 rpynn. CpaBHeHHE
XUMHYECKHUX U (PU3MUYECKUX CBOMCTB MPOCTHIX BEIIECTB AJIEMEHTOB 6-0i rpymnmsl. VX moirydenue u3
MIPUPOHBIX COSTUHEHUN U IPUMEHEHHE.
CormnocrapieHre cTpoeHUs U CBOMCTB BhIcIIUX OKcHA0B D03 u kuciaotT H2204. KoMiiekCHbIe cOeIuHEHUS
31eMeHTOB 6-0i1 rpynnbl. KoHaeHcals OKCOAHMOHOB: M30- U FETEPOIOJIH-
coequnenus. Juarpammsl B3-CO st coenuHennit xpoma, MonubaeHa u Boibppama. ConocraBieHue
KHCJIOTHO-OCHOBHBIX, OKHCIIUTEIbHO-BOCCTAHOBHUTEIIBHBIX CBONCTB
coenuaennit xpoma B psiay Cr (VI)—Cr (IIT)—Cr (IT). I[Tepoxcuaasie coequnenus. Cynbdoconn (cynbpumaabie
aHMOHHBIE KOMITIEKCHI). OCOOEHHOCTH COeTMHEHMI MO0 IeHa U BOJTb(paMa: «CHHEW», «OpoH3». Anerat Cr



(IT); xpaTHBIE CBSI3U METALI-METaJl B COEIUHEHUSIX XpoMa, MO0 IeHa, BOIb(ppama.

17. lloarpynna BaHaaus
ComnocraBneHue JIEKTPOHHBIX KOHOUTYpAIHiA, BEIHYHUH PaIuyCcOB, YHEPTUl MOHU3AINU, CTETICHEH
OKHCJICHUS, KOOPJAMHALMOHHBIX YHCET aTOMOB 3JIEMEHTOB 5-0i1 1 15-0if rpynm.
[Ipuponanbie coeAMHEHUs, TOMyYeHUE, TpUMEHEeHUe, (U3NUYecKre U XUMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
AJIEMEHTOB 5-0if rpynmbl. COMocTaBiIeHHE CTPOSHUS M XUMUYECKUX CBOMCTB KATUOHHBIX M aHHOHHBIX (opM
coequHennit Bananus (V) u docdopa (V). M3ononrncoenMHeHNs: CTpOCHKE, 3aBUCUMOCTh cocTaBa oT pH u
koHueHtpanuu. Juarpammel B3-CO 15t coennuuenunii a31eMeHToB S5-oi rpymibl. CorocTaBieHue
OKHCJIUTENBHO-BOCCTAHOBUTEIBHBIX M KUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUI BaHAIUs B CTEIICHSIX
okuciaenus [I-1II-1V-V. Cynsdoconu (cynbduaapie aHHOHHBIE KOMILIEKCHI) U TIEPOKCHIHBIEC COSTMHECHUS
BaHaqus (V). CoenuHeHNss HIOOUS U TaHTaja B HU3KUX CTETICHSX OKUCIeHus. KimacTtepsl.

18. Iloarpynna turana
ComocTaBneHne IEKTPOHHBIX KOH(MUTYpAIUii, BETHYNH PanyCOB, YHEPTUH MOHU3AINH, XapaKTEePHBIX
CTENEeHEW OKUCIICHUS, KOOPJUHAIIMOHHBIX YUCEJl aTOMOB 3JIeMEHTOB 4-0ii U 14-o#i rpynn. [Ipupoansie
COEJIMHEHMS, TMOJIyYeHHE U CONOCTaBIeHNE (PU3NIECKIX U XUMHUECKUX CBOMCTB MPOCTHIX BELIECTB 3JIEMEHTOB
4-oit rpynmbl. ComocTaBiIeHHE CTPOSHUS U CBOMCTB OJHOTHIHBIX coefauHenuii B psaay I(IV) — D(II) —
3(II). KomnekcHbie coeaunenus. Pa3nenenue coennuernii mupkoHust u raguus. Juarpamma BD-CO s
coenquHeHu Tutana. [lepokcuanble coequHenus TutaHa. [IlpuMenenue Turtana, HUPKOHUS, TaQHUS U UX
COCTUHEHUN.

19. Iloarpynna ckaaus (CKaHAWNA, MTTPUIA, JJAHTAH)
3aKOHOMEPHOCTH B U3MEHEHHUH JIEKTPOHHBIX KOH(MUTYpAIMii, paJnycoB, SHEPTU MOHU3AINU, XAPAKTEPHBIX
CTEIEHEH OKUCIICHUS U KOOPpAWHAIITMOHHBIX YHUCCJI aTOMOB.

20. Peaxo3eMenbHbIE 3JIEMEHTHI
Penkxozemenbublie anementsl (P39). Jlantanunnoe cxxatue. CpaBHeHUE (U3HYECKUX CBOMCTB MPOCTHIX
BEIIECTB: SHEPrHil aTOMU3ALMK, TeMIeparyp (pa3oBbIX NEPEX0A0B, ONTUYECKHX U MAarHUTHBIX CBOMCTB.
Xumnueckue cpoictBa P33. 3aKOHOMEPHOCTH B CTPOCHUU M CBOMCTBAX OKCUAOB, THAPOKCUIOB. CXOACTBO U
paznuure xumuu P39 u anemenToB 2-oi rpynnsl. KoMiuiekcHsle coennHenust P33: koopanHalMOHHbBIE
qrcia, KOOPIUHAIMOHHBIC MOJIMAIPHI, YCTOHYMBOCTD. Peiko3eMenbHbIe JIEMEHTHI C TIEPEMEHHON CTETIEHBIO
okuciaenusi, ocooennoctu Ce(IV) u Eu(Il). Paznenenue u npumenenue P30.

22. lloarpynna muHKa
ComocTaBneHue JIEKTPOHHBIX KOH(QUTYpaLuil, paIuycoB, SHEPruil HOHU3AIMH, XapaKTepHbIX CTENeHEN
OKHCJIEHUS, KOOPJAMHALMOHHBIX YUCE aTOMOB 3JIEMEHTOB 2-0i1 U 12-0i1 rpynn
[Ipuposanbie coeAMHEHNS, NOMyYeHUE, IPUMEHEHUE, (U3NYeCcKre U XUMUYECKHE CBOMCTBA IIMHKA, KaJMHUs,
pTyTH. CpaBHEHUE CTPOEHUSI ¥ CBOWCTB OKCUIOB, THAPOKCUIIOB U rajoreHuioB. CTpoeHue u
JUCTIpONOpLHOHUpoBanue coenuHeHnii Hg2 2+. KoMmIuleKCHbIE COEIMHEHNS: aMMHUAKaThl, FaJlOreHUIbI,
LMaHUAbl, THOLMAaHATHl. [IpuMeHeHHe coeNMHEHUI IMHKA, KaJAMMs, PTYTH.

21. AKTHHOUIBI
AKTUHUN U aKTUHUBL. 3aKOHOMEPHOCTH B U3MEHEHUHU AJIEKTPOHHON KOH(UTYpaIiu, pajnyCcoB, SHEPTI Uil
MOHM3ALUH, XaPAKTEPHBIX CTENCHEN OKUCIICHMS, KOOPINHAIMOHHBIX YUCEI
aKTHUHUA U akTUHUIOB. [Toarpymnmsl Topus u Oepxiuns. [lonydenue, puzndeckne 1 XUMHUUYECKUE
(B3auMozieliCTBUE C KUCJIOTaMH, LIEJI0YaM{, HEMETalllaMU) CBOMCTBA MPOCTHIX BellecTB. CTpoeHHUe U
CBOMCTBa coeMHeHUI akTUHWI-nOoHOB: (MO2)2+ (M = U, Np, Pu). OcoO0eHHOCTH XUMUU TOpUS U ypaHa.
CXO0ACTBO 3J1€MEHTOB NOArPYMIIbl TOpHs ¢ d-3r1eMeHTaMu. Vcnons3oBaHHe aKTUHUOB B JIEPHON YHEPIETHKE.



Cunre3 TPaHCYPAHOBLIX 3JICMCHTOB.

23. Meab, cepedpo, 30J10TO
ComocTaBneHue JIeKTPOHHBIX KOH(QUTYpAIUi, BEJIWYUH PAJIYyCOB, SHEPIHil HOHU3ALUH, XapaKTEPHBIX
CTETEHEW OKUCIICHNS U KOOPJMHAIIMOHHBIX YMCENl aTOMOB 3JIeMeHTOB 1-0ii u 11-o#f rpynn. IIpupoaHsie
COEAMHEHUs, NOJIy4YeHHEe, NPUMEHEHHe, (pu3nueckre U XMMUYECKUE CBOWCTBA, MPOCTHIX BEIIECTB.
ComnocTaBneHue CTPOCHUS M CBOMCTB OJIHOTUITHBIX COEAMHEHUN (OKCH/BI, THAPOKCUIbI, IaJOTCHH]IbI)
aneMeHTOB 1-oif u 11-o#i rpynm. Oco6enHoctu coequnenuii Cu (1) u Au (III). KommiekcHbie coequHeHUS
271eMEHTOB 1 1-0¥ rpymnmsl
(aMMuakaThl, IUAHU/bI, TAJIOTE€HUbI): KOOPAUHALMOHHBIE YUCIA, 3aBUCUMOCTb (POPMBI KOOPAMHAMOHHOTO
MOJIM3/IPa OT AIIEKTPOHHON KOH(UTypaluy [IEHTPAIBLHOIO aToMa U
npupobl uraaa. CTpoeHUe U CBOMCTBA COeAMHEHUH 31eMeHTOB Cu, Ag, Au B BBICHIMX CTENEHSX
OKHCJIeHUs. BbicokoTeMneparypHble CBEpXIIPOBOJHUKN HA OCHOBE CJIOKHBIX OKCHIOB ME/H.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Heopraanueckas Xxumus.ydeOHUK 171 By30B 10 HanpasieHuto 510500 "Xumus" u cienmansaocta 011000
"Xumus" : B 3 T./pen. 0. 1. TperbsixoB.-MockBa: Akanemust,2004.T. 2. Xumus HeNepeXoJHbIX AJIEMEHTOB/A.
A. Ipo3noB [u 1p.].-2004.-368, ISBN 5-7695-1436-1.-bubnuorp.: c. 361-363

2. Heopranuueckasi XuMusL.y49eOHHK [T CTYZCHTOB BY30B, 0Oydarouiuxcs 1o HampasiaeHuio 510500 "Xumus" u
cneunansHocty 01100 "Xumus" : B 3 1./pen. 10. 1. TpetbsikoB.-Mocka: Akanemus,2007.T. 3. Xumus
nepexoIHbIX dneMeHToB/A. A. JIpo3nos [u ap.].-2004.-352, ISBN 5-7695-3020-0

3. 3ybapeB M. I1.,Mouanosa H. K.,licromuna B. A. Xumus snemeHToB. JlabopaTOpHBI MpakTHKyM:yueOHOe
nocoOue JyIsi CTYJIEHTOB, O0YYAIOIINXCS 110 HAMIPaBJICHUIO MOATOTOBKH OakayiaBpoB "Xumus" U ceMaibHOCTH
"®ynaamenTansHas v npukiaannas xumus'/M. I1. 3ybapes, H. K. Mouanosa, B. A. Mcromuna.-
[Mepmp:ITTHNUY,2015, ISBN 978-5-7944-2354-9.-110.-bubauorp.: c. 99. - Cnpas. marepuans..: ¢. 100-109

JdomosHuTeILHAS:

1. AxmetoB H. C. O6mas u Heopranuueckast Xxumusi:y4eOHuK 11t By30B/H. C. AxmeToB.-MockBa:Beicmiast
rkona,2001, ISBN 5-06-003363-5.-743.-bubnuorp.: ¢. 727

2. Kapanetssuu M. X.,/Ipakun C. 1. O0mas 1 HeopraHudeckass XUMHUs: y4eOHUK st By30B/M. X.
Kapaneresau, C. U. pakun.-Mocksa: Xumus, 1993, ISBN 5-7245-0709-9.-592.

3. Vraii S. A. OOmias 1 HeopraHUYecKast XUMUS:yUeOHHK 7Sl CTYJICHTOB BY30B, 00YYaIONINXCs MO
HampaBlieHuIo U cnenuanbHocTh " Xumust'"/S. A. Yrait.-Mocksa:Briciias mkona,2004, ISBN 5-06-003751-7.-
527.

4. Crimpin B. M.Heopranunueckas xumus.yaeouuk Y. 2/B. U. Cniuupin, JI. V1. MapTbIHEHKO. -
MockBa:U3narenbctBo MockoBekoro yHusepeuteta, 1994, ISBN 5-211-02494-X.-624

5. I'muaka H. JI. 3agaun n ynpakHeHus 1mo oO1ei XuMuu:yae0HOoe ToCoOue T HEXUMHUYECKHUX
cnenuanbHocTel By30B/H. JI. 'muaka ; pen.: B. A. Pabunosuu, X. M. Py6una.-Mocksa:naTerpan-npecc,2006,
ISBN 5-89602-015-5.-240.

6. Heoprannueckast XuMHs.y4eOHUK ISl CTYA€HTOB BY30B, oOyuatomuxcs 1o Hanpasienuto 510500 "Xumusa" u
cnermaabHOoCcTH 01100 "Xumus" : B 3 T./pen. FO. JI. TperbsakoB.-Mocksa: Akaaemus1,2007.T. 3. Xumust
nepexoHbIX aneMeHToB/A. A. JIpo3noB [u 1p.].-2004.-400, ISBN 5-7695-2533-9.-bubauorp.: c. 391-398



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.chem.msu.ru/rus/handbook/redox/welcome.html OxucnurenbHO-BOCCTAHOBUTEIIbHBIC
MOTEHIIHANS SJIEMEHTOB

http://www.chem.msu.ru/rus/teaching/aleshin/welcome.html C60pHIK METOIUK MOBBIIIEHHON
CJIO)KHOCTH CHHTE€3a HEOPTaHMYECKUX BEIECTB

http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE %D0% B4
wiki

http://www.chem.msu.ru/rus/teaching/spiridonov/welcome.html Xumus xanpKoreHoB

http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%B0 wiki

http://www.chem.msu.ru/rus/teaching/zlomanov/welcome.html Xumus ranorenos

http://ru.wikipedia.org/wiki/%D0%91%D0%BB%D0%B0%D0%B3%D0%BE%D1%80%D0%BE %
D0%B4%D0%BD%D1%8B%D0%BS_%D0%B3%D0%B0%D0%B7%D1%8B wiki
http://ru.wikipedia.org/wiki/Xumunueckasi_cBsa3b Bukunenus
http://www.chem.msu.ru/rus/teaching/spiridonov/welcome.html Xumus xanpxoreHoB
http://www.chem.msu.ru/rus/teaching/kazin/kazin1.pdf wintocTpaTuBHble MaTepaibl
http://www.chem.msu.ru/rus/teaching/kazin/kazinl.pdf Mroctpauuu
http://www.chem.msu.ru/rus/teaching/kazin/kazin1.pdf wiuroctpauuu
http://www.chem.msu.ru/rus/teaching/kazin/kazinl.pdf Mroctpauuu
http://www.chem.msu.ru/rus/teaching/kazin/kazin2.pdf Mnroctpauuu
http://www.chem.msu.ru/rus/teaching/kazin/kazin2.pdf Unmtoctpaunn
http://www.chem.msu.ru/rus/teaching/kazin/kazin2.pdf Untoctpaunn
http://www.chem.msu.ru/rus/teaching/kazin/kazin2.pdf Unmtoctpaunn
http://www.chem.msu.ru/rus/teaching/kazin/kazin2.pdf Unmoctparuu
http://www.chem.msu.ru/rus/teaching/kazin/kazin2.pdf Unmoctparuu
http://www.chem.msu.ru/rus/teaching/kazin/kazin2.pdf Unmoctparuu
http://www.chem.msu.ru/rus/teaching/kazin/kazin2.pdf Unntoctpauuu
http://www.chem.msu.ru/rus/teaching/kazin/kazin2.pdf
http://www.chem.msu.ru/rus/teaching/kazin/kazin2.pdf
http://www.chem.msu.ru/rus/teaching/kazin/kazin2.pdf
http://www.chem.msu.ru/rus/teaching/kazin/kazin2.pdf
http://www.chem.msu.ru/rus/teaching/kazin/kazin2.pdf
http://www.chem.msu.ru/rus/teaching/kazin/kazin2.pdf
http://www.chem.msu.ru/rus/teaching/kazin/kazin2.pdf
http://www.chem.msu.ru/rus/teaching/kazin/kazin2.pdf
http://www.chem.msu.ru/rus/teaching/kazin/kazin2.pdf wiuroctpauuu
http://www.chem.msu.ru/rus/teaching/kazin/kazin2.pdf
http://www.chem.msu.ru/rus/teaching/kazin/kazin2.pdf
http://www.chem.msu.ru/rus/teaching/kazin/kazin1.pdf MmiroctpatuBHbele MaTepuasl
10. Ilepeuenb uHPOPMAITUOHHBIX TEXHOJIOT U, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 MPOLECCa MO0 IMCUHUILIHHE

OO6pazoBaTenbHbIN MPOoIIece MO TUCIUIUTNHE XUMUS 3JIeMEeHTOB MperoaraeT UCIOoIb30BaHUE
CJIEYIOIIET0 MPOrPaMMHOTO O0ecTieueHusl U HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- IPE3CHTAI[IOHHBIC MaTEPHUATBI (CITAN Bl TI0 TEMaM JICKIIMOHHBIX M MTPAKTUICCKHUX 3aHITHN);
- IOCTyM B pekuMe on-line B DiekTpoHHyI0 0nbimmoTeunyro cuctemy (ObC)



- IOCTYH B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeIbHON Cpely YHUBEPCUTETA.

HpI/I OCBOCHHH MaTcpHraa U BbIITIOJTHCHHUA 3a)1aH1/1171 M0 JTUCHUIITIMHE PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuneTtax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOMN paOOThI U TPOBE/ICHUY 3aHATHI B pEXKUME OHJIAWH MOTYT
MCTIOJIb30BATHCS:

crcTeMa BHICOKOH(pepeHIICBs3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas noaepxuBaeT BO3MOKHOCTb HCIIOJIb30BAHUS
TEKCTOBBIX MaT€PHAJIOB U MPE3EHTALNH, ayIUO0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPSEMbIE 3a/1aHus,
3aJJaHUA JJ11 COBMECTHOM paboThI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepraJbHO-TEXHUYECKOH 0a3bl, HEO0XO0AUMOM /ISl OCYIIEeCTBJICHHUS
00pa30BaTeJIbHOIO MpoIecca Mo AUCHHUIINHE

Ji1st mpoBeieHs JIEKIIMOHHBIX 3aHSATUI: ayIUTOPHS, OCHAILIEHHAS MMPE3CHTAIIMOHHON TEXHUKOH (IPOEKTOP,
9KpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM IPOTPaMMHBIM 00€CIICUEHUEM.
Jlnst mpoBenieHust 1a0opaTopHbIX 3aHATHIA: JlabopaTopus o0Iei 1 HEOPraHNYECKOM XMMUH, OCHAILICHHAS
CreMaIn3UpPOBaHHBIM 00opyaoBanueM. CoctaB o0opyaoBanus omnpeneneH B [lacnopre naboparopuu.
Jl1st caMOCTOSTENbHOM pabOThI: Ay JUTOPUS TSl CAMOCTOSITEIbHOM paboThl, OCHAIIICHHAS! KOMITBIOTEPHOM
TEXHUKOH ¢ BO3MOXHOCTbBIO MOJAKIIIOYEHHUs K ceTU «IHTepHeT», 00ecneueHHbIH T0CTYIIOM B 3JI€KTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCHTETA, ToMenieHus: Hayunoi ouommortexku [ITHUY.
Jist TEKyIIero KOHTPOJIs: ayANTOPHsl, OCHAIIEHHAs! IPE3EeHTAllMOHHON TEXHUKON (IIPOEKTOp, 3KpaH,
KOMIThIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOTPAMMHBIM 00€cIIieueHneM, MEJIOBOU (1) MITH MapKepHOU
JIOCKOH.
Jlyig rpynnoBbIX (MHAUBUAYAJIbHBIX) KOHCYJIbTALIMNA: 8y IUTOPUS, OCHAILICHHASI IPE3EHTAIIMOHHON TEXHUKOM
(mpoexTop, 3KpaH, KOMIbIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM IIPOrPaMMHBIM 0OecTieYeHHEeM, MEIOBOH (1) WK
MapKEepHOH JOCKOM.

[Tomemenust HayuHoii 6nbmuoreku [IITHUY mist oGecrieueHns: caMOCTOSATEIbHONU PabOThl 00yUYaOIUXCS:

1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIME KOMIIBIOTEpA C
JOCTYTIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. YnTanpHbI{ 3aJ1 TYMaHUTApPHOM JUTEpaTyphl, Kopm. 2, aya. 418. O6opynoBaH 7 mepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

3. YuranbHbIH 3a1 €CTECTBEHHOM auTeparypsl, kopm.6, aya. 107a. O6opyaoBaH 5 nepcoHaNnbHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

4. Otnen MHOCTpAHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaTbHBIM KOMITBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U I100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

6. YuTtanbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. O6opynosan 6 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBJICHHBIE B TOMEUICHUAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
IIPOTPaMMHBIM 00€CTICYCHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducueriit maker Libreoffice.



CHpaBO‘IHO-HpaBOBaH CHUCTCMa «KOHCYJ'IBTEIHTHJHOC»



DoHIbI OLIEHOYHBIX CPEACTB VISl ATTECTAIUU MO AUCIUILIHHE
XuMusd 3JI€eMEHTOB

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIIINHE 1A (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPUMTECPUHA UX OLICHUBAHUSA

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
o0y4eHust o0y4eHust
OIIK.1 3HATh: OCHOBHBIE TEOPHH, YUCHUS HeynosiierBopureJ

3HaTh OCHOBHBIC TEOPHH,
YUCHUA 1 KOHICTILIUHA B
poQeCCHOHAIBHON
obnactu

7 KOHIIENIINU B 00J1acTH
HEOPraHUYECKON XUMUU

YMeTh: IPUMEHSATh OCHOBHEBIC
TEOPUHU HEOPTAHUICCKOU XUMHUH B
pEeIICHHH XUMHYECKHX 3a71ad.
Bnanets: o01ieit 0a3oii 3HAHUIMA
110 XUMHUHU

HE 3HAET OCHOBHBIC TCOPHUH, YUCHUS U

KOHIIETIMH B 00JIACTH HEOPraHUIECKOU XMMHH

HE YMeeT IPHUMEHSATh OCHOBHBIC TEOPUH

HEOPTaHMYECKON XUMUU B PEIICHUH

XUMHYECKHUX 3a/1a4.

He BiajeeT o0me 0a30ii 3HaHUN 10 XUMUH

Y10BJI€ETBOPUTENBH

3HAeT OCHOBHBIC TCOPUH, YICHHS W KOHIICTIIIHH

B 00J1aCTH HEOPTaHMYECKOH XUMHUHU

HE YMeeT IPUMEHSATh OCHOBHBIC TEOPUHT

HEOPTaHMYECKON XUMUU B PEIICHUH

XUMHMYECKHUX 3a/1ad.

HE BIIajieeT oO0IIel 0a30¥ 3HAHUI 110 XUMUU
Xopouo

3HAET OCHOBHBIC TCOPUH, YICHHS U KOHIICTIIIHH

B 00J1aCTH HEOPraHUYECKON XUMUU

yMEET MPUMEHSITh OCHOBHBIE TCOPHH

HEOPTaHMYECKON XUMUU B PEIICHUH

XUMHYECKHX 3a1ad.

HE BiazaeeT oOuieii 60a30ii 3HaHM 10 XUMHHU
OT1anuyHO

3HAET OCHOBHBIC TEOPUH, YICHHS U KOHIICTIITHH

B 00J1aCTH HEOPTaHMYECKON XUMUHU

yMeeT MPUMEHSITh OCHOBHBIE TCOPHH

HEOPraHMYECKON XUMUU B PEUICHUH

XAMHUYECKHX 3a1a4.

BJIaeeT o0e 6a30i 3HAHUN IO XUMHUHA

OIIK.7

BJIaJICTh HOPMaMHU
TEXHUKHU 0€30ITaCHOCTH U
YMEHHEM peain30BaTh UX
B TaOOPATOPHBIX U
TCXHOJIOTHYCCKUX
YCIOBUSAX

3HaTh: ocHOBBI Th

YMeTb: 0Ka3bIBaTh NEPBYIO
nomouis mpu YC

BrnaneTrs: HopMaMu TeXHUKH
0€30MacHOCTH U YMEHHEM
peannu3oBaTh UX B TaOOPATOPHBIX
Y TEXHOJIOTUYECKUX YCIIOBUSAX

HeynosierBopureJ
He 3HaeT ocHOBEI Th
HE yMEET OKa3bIBaTh MepBYIO0 nomoiib npu YC
HE BJIaJIeeT HOPMaMH TEXHHUKHU 0€30MacHOCTU U
YMEHHEM peaan30BaTh UX B 1a00OpPaTOPHBIX U
TEXHOJOTHYECKUX YCIOBUAX
Y10BJ1€TBOPUTEbH
3HaeT OCHOBEI Th
HE YMEET OKa3bIBaTh MepBYO omoIls mpu YC




Komnerenuus IlnannpyemMble pe3ybTaThl Kputepumn oniennBanusi pe3yJibTaToB
o0y4ueHust o0y4eHust
YnoBj1eTBOPUTEbH

HE BJIaJIeeT HOPMAMH TEXHHUKHU 0€30MacHOCTU U
YMEHHEM pealln30BaTh UX B 1a00PaTOPHBIX U
TEXHOJOTUYECKUX YCIOBUAX

Xopouo
3HaeT OCHOBEI Th
yMEET OKa3bIBaTh MEpBYIO noMolb npu YC
HE BJIaJIeeT HOPMaMH TEXHHUKHU 0€30MacHOCTU U
YMEHHEM pealln30BaTh UX B 1a00PaTOPHBIX U
TEXHOJOTHYECKUX YCIOBUAX

OT1an4yHO
3HaeT OCHOBEI Th
yMEET OKa3bIBaTh MEpBYIO noMolb npu YC
BJIaJIC€T HOPMaMH TEXHUKH 0€301MacHOCTH 1
YMEHHEM peaan30BaTh UX B J1a0OPaTOPHBIX U
TEXHOJOTHYECKUX YCIOBUAX




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocrtaBku ;. CYOC 2015

Buja meponpusiTus NPOMeKYTOYHOM aTTeCTANMH ¢ DK3aMEH
Cnoco0 npoBeieHHs MEPONPUATHS MPOMEKYTOUHOI aTtTecTannu : OLEHKa M0 JUCIUIUIMHE B pAMKaxX
MIPOMEKYTOUHOM aTTeCTaIlK ONpPEeNsieTCs Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIBHBIX
MEPOTPHUITHSIX, IPOBOIUMBIX B TEUEHHE YUEOHOTO IEPHUO/A.
MaxkcuMajbHoe KoJmuecTBo 0ayioB : 100

KonBepranusi 6a/U10B B 0OTMETKH

«oTian4Ho» - ot 81 1o 100
«xopowo» - ot 61 1o 80

«YJ0BJIETBOPUTEJBbHO» - OT 44 10 60
«HEeYI0BJIETBOPUTEIbHO)» / «<He3a4TeHo» MeHee 44 Oaia

KoMmnerenuus

Meponpusitue
TeKYyLIero KOHTPOJIA

Koutposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHsI

OIIK.1

3HATh OCHOBHBLIC TCOpI/II/I, y‘IeHI/Iﬂ nu
KOHIICTIIIUH B MPO(ECCHOHATEHON
obactu

8. D1eMeHTbI MOATPYTIIIbI
CepBbl U UX COECIUHEHUS
ITncbMeHHOE KOHTPOJIbHOE
MeponpusTHe

YcBoeHue Marepraiia 1no dIeMeHTaM
KHUCJIOPOAY, BOJOPOY, TAJIONE€HAM U UX
COE€TUHEHUN

OIIK.1

3HATh OCHOBHBIC TCOPHUHU, YICHUS U
KOHIICTIIIUH B MTPOGECCHOHATILHON
obmactu

DneMeHTHI NOATPYIIIbI
MBIIIbSIKA U CBOWCTBA UX
COCIMHEHUM

ITncbMeHHOE KOHTPOJIbHOE
MeponpusTHe

3HaThL I[GflCTBI/IC ITHHUKTOI'CHOB

OIIK.1

3HaTh OCHOBHBIC TEOPHH, YICHHS U
KOHLIETIIINH B IPO(ECCHOHATIBHOM
oOnactu

OIIK.7

BJIaZICTh HOpMaMHU TCXHUKHN
0€30MacHOCTH U YMEHHUEM
peann30BaTh UX B JIAOOPATOPHBIX
1 TCXHOJIOTHYCCKUX YCIOBUAX

10. Dnementsl IV rnaBHOM
noArpynmsl (yriepof,
KpEMHUU, MOJArpymnmna
repMaHusl) U UX COSTUHCHHUS
IIncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

[TpuoOpeTeHne HaBBIKOB MPAKTUUECKOM
paboTHI IO AIIEMEHTaM-HEMETAITIaM U UX
COCIMHECHUSIM

OIIK.1

3HAaTh OCHOBHBIE TEOPUU, YUCHUS U
KOHIIENIINH B MPodeccruoHaIbHOM
obnactu

11. Dnementsi 111 (Gop,
ATIOMUHUNA U TIOATpYIIa
rajyivs) TJIaBHOU
MOATPYIIIBI U UX COEIMHEHUS
3amuimaeMoe KOHTPOJIbHOE

[TpuoOpeTeHne HaBBIKOB PELICHUS 3aa4
110 JIEMEHTaM-HeMeTalljlaM

MeponpusiTue
OIIK.1 12. Onementsl [ u Il rmaBHbIX| OcBoenue IlepBoit yacTu Kypca "Xumus
3HATh OCHOBHBIE TEOPUM, YUEHHUS U | TIOATPYIIII 3JIEMEHTOB"

KOHIEMNIINH B MpodeccruoHalIbHOM
oOnactu

HTorosoe KOHTpPOJIBLHOE

MeponpusTHe




Cneundukanusa MeponpusTHH TeKylIero KOHTPOJIS
8. DyieMeHTBI MOATPYNIIbI CEPbI U UX COCTUHEHUS

[TpoaomKUTET HOCTD TPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTECTallUU: 2 Yaca

Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI CAMOCTOSITEIbHOI PadoThI
MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOYHOM aTTeCTaluu: 25
[Tpoxoanoii 6amr: 11

IToxa3zarTenn oeHUBaAHUA

Bajaabl

BepHoOe pemieHue i 3amaun paboTsl

BEepHOE pelieHue 2i 3agaun paboTsl

BepHOE pemieHue 3i 3agaun paboTsl

BepHoOe pemieHue 4i 3agaun paboTsl

JJieMeHThI MOATPYNIbI MBIIILAKA U CBOHCTBA UX COEeIMHEHUI

[TpoaomKUTEeT HOCTD TPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTECTallUU: 2 Yaca
YcnoBus mpoBeeHUS MEPOTIPUSATHS: B HACHI CAMOCTOSITEILHON PadoThI
MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOYHOM aTTeCTalluu: 25
[Tpoxoanoii 6amr: 11

IToxa3zarTenn oeHUBAHUA

Bepnoe pemienue 1ro 3amanust THCbMEHHON pabOTHI

Bepnoe pemenue 3ro 3amaHusi TUCbMEHHON pabOTHI

Bepnoe pemienue 4ro 3aaHusi TUCbMEHHON pabOTHI

Bepnoe pemienue 2ro 3aaHusi THCbMEHHON pabOTHI

10. DnemenTsl IV riaBHoil moarpynmsl (yrjepoa, KpeMHHH, MOATPYNIA FepMAaHNs) U UX

coeIMHEeHHUS

[Tpo10IKUTETLHOCTD MTPOBEICHUS MEPOTIPUATHS IPOMEKYTOUHOM aTtTecTanuu: 1 9aca
Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYIMTOPHOH padoThI

MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOYHON aTTecTanuu: 6
[TpoxoxHoii 6amr: 3

IToxa3zarTen oeHNBAHUA

Bajaabl

Brimonnenue 1abopaTOpHOTO MpakTHKyMa, opopMIleHHE Ja00paTOPHOTO KypHasa

3amuTa 1abopaTopHOro MPAKTUKyMa MO MHUKTOTeHaM

3amuTa 1abopaTopHOro MPAKTUKyMa MO XaJlbKOTeHaM

3amuTa 1abopaTopHOro MPAKTUKyMa 10 rajloreHam

[ T =

11. Dnementsl I (0op, aTIrOMUHMI ¥ OATPYIIIA TAJJINA) TJIABHOW MOATPYIIIBLI M KX
coeUHeHUs
[TpoIOKUTENBHOCTD IPOBEICHHUS MEPOIIPHUSTHS IIPOMEKYTOUHOI arTectanun: 1 yaca

YcnoBus mpoBeeHUSI MEPOTIPUATHS: B HAChI CAMOCTOSITEIbHON PadoThI
MakcumanbHbIH 0asul, BRICTABISEMBIN 32 MEPOTIPUITHE MMPOMEKYTOYHOM aTTecTanuu: 4




[IpoxoaHoii 6am: 2

IToxa3aTeu oneHUBaHUS Baaasl
OdopmieHne 1 BHIIOTHEHUE TIOMAIIHUX KOHTPOJIBHBIX paboT 2
3ammuTa KOHTPOJIBHOU paboThI 1 1
3ammTa KOHTPOJIBHOU paboThI 2 1

12. dnemenTsl I 1 11 riaaBHbIX moaArpynn

[IponoKUTENBHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALMU: 2 Yyaca
VYcnoBus TpoBEAEHUS MEPONIPUSITHUS: B YAChl CAMOCTOSATEJILHON padoThI
MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 40
[Ipoxonnoii 6amn: 17

IToxa3aTeu oneHUBaHUS Baaasl
BepHoe pemenne 4i 3aa4i KOHTPOIBLHON PabOTHI 14
BepHoe pemenune 2 3a1a4i KOHTPOIBLHON PabOTHI 9
BepHoe pemenune 3i 3a1a4i KOHTPOIBLHON PabOTHI 9
BepHoe pemenne 1i 3a1aun KOHTPOIBLHON PabOTHI 8

Bujx MeponpusiTusi NpoMe:KyTOYHOI aTTecTalMu : DK3aMeH

Crnoco0 npoBeeHust MepoONPHUATHS IPOMEKYTOUHOM aTrTecTanuM : OleHKa 0 JUCHMIUIMHE B paMKax
IIPOMEXYTOUYHOM aTTeCTal[M ONpEEsieTcs Ha OCHOBE 0a/uI0B, HAOpaHHBIX 00yYaroIMMCs Ha KOHTPOJIbHBIX
MEpPONPUATHSIX, IPOBOJAUMBIX B T€UCHHE YUEOHOTO TIEpHOIa.

MaxkcumajibHOe Ko1u4ecTBo 0asios : 100

KounBepranusi 6a,1710B B 0TMETKH

«oTam4Ho» - oT 81 mo 100

«xopomo» - ot 61 1o 80

«yIOBJIETBOPHUTEIBHO» - OT 44 10 60
«HEY/I0BJIETBOPHUTEIbHO» / «He3auTeHO» MeHee 44 Oana

Komnerenmust Meponpusitue Kountposimpyemblie 3jieMeHTbI
TeKYyLlero KOHTPOJIs pe3yabTaTOB 00y4eHHsI
OIIK.1 16. [Toarpynna xpoma 3HaHWE XUMUU JIEMEHTOB 1, 2 1 8 rpynn

3HaTh OCHOBHBIE TCOPUH, YICHHS H| [IncbMeHHOEe KOHTPOJIBbHOE | TJIABHBIX IOAIPYIIIT
KOHLETIIUH B IPO(YECCHOHATLHON | MeponpuATHE
obJacTu

OIIK.1 20. Penko3emenbHble 3HaHME XMMHH XpOMa U Marpasia
3HAaTb OCHOBHBLIC TCOPHHU, YUCHUS U | 3JICMECHTHI

KOHLIEMIUH B IPODECCUOHANBHOH | [TnchMeHHOe KOHTPOJIbHOE
obactu MeponpusiTue




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

OIIK.7

BJIa/IETh HOPMaMU TEXHUKH
0€30MacHOCTH U YMEHHUEM
peayin3oBaTh UX B 1a0OPATOPHBIX
U TEXHOJIOTUYECKUX YCIOBUAX

22. Iloarpynmna uHKa
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

[TprobpereHue HaBBIKOB MPAKTUUYECKON
paboThI IO XUMUH IIIEMEHTOB-METAIIIOB

OIIK.1

3HATh OCHOBHBIE TEOPUU, YUCHUS U
KOHIICTIIIMH B MPO(HeCCHOHATEHOM
obnactu

21. AKTHHOUIBI
IIncbMeHHOE KOHTPOJIbHOE
MeponpusaTHe

[TproOpereHne HaBBIKOB pEIlIEHUs 3aa4
I10 3JIEMEHTaM-MeTaJlaM

OIIK.1

3HATh OCHOBHBIC TEOPHH, YUCHUS U
KOHLIETIIUYU B TPO(ECCHOHATBHOM
obnacTu

OIIK.7

BJIaJICTh HOPMaMU TEXHUKU
0€301acHOCTH U YMEHHEM
pean30BaTh UX B JIJA0OPATOPHBIX
Y TEXHOJIOTHYECKHUX YCIOBHSX

23. Mens, cepebpo, 30J0TO
HNTorosoe KOHTPOJIbHOE
MeponpusiTue

OcBoeHMe BTOPOI 4acTH Kypca "XuMus
3IEMEHTOB"

Crnenudukanusi MeponpuATHI TEKylIero KOHTPOJIA

16. IToarpynma xpoma

[TpoaomKUTETFHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
VYcnoBus mpoBEAEHUSI MEPOTIPUSITHUS: B YAChI CAMOCTOSAITEJIbHOM padoThI
MakcumanbHbIA 0asl, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM aTTeCcTaluu: 25

[Tpoxomnoii 6amt: 10.5

IToxka3zaTenu oueHUBAHUS Bbanabl
Bepnoe pemienue 4ro 3agaHusi THCbMEHHON pabOTHI 7.5
Bepnoe pemienue 3ro 3agaHus THCbMEHHON pabOTHI 7
Bepnoe pemienue 2ro 3agaHusi THCbMEHHON pabOTHI 5.5
Bepnoe pemienue 1ro 3amanus nHCbMEHHON pabOTHI 5
20. Peaxo3emMebHbBIE 3JIEMEHTHI
[Ipo10mKUTENBHOCTD TPOBEACHHS MEPOIIPUATHUS TPOMEKYTOUHON aTTECTAllMU: 2 Yaca
VYcnoBust poBeIEHHSI MEPOIIPUATHUS: B 4aChl CAMOCTOSITEILHOM PadoThI
MakcumanbHBIA 0asl, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM aTTeCcTaluu: 25
[Tpoxoxnoii 6amr: 11
IToxka3zaTenu oueHUBAHUS Bbanabl
Bepnoe pemienue 4ro 3aaHusi TUCbMEHHON pabOTHI 10
Bepnoe pemienue 3ro 3amaHusi THCbMEHHON pabOTHI 6
Bepnoe pemienne 2ro 3agaHus MMCbMEHHOM paboThI 5




Bepnoe pemienue 1ro 3amanus THCbMEHHON pabOTHI 4
22. lToarpynna uuHKa
ITpomomKUTETLHOCTD TPOBEACHUS MEPOTIPHUSTHS IPOMEKYTOUHON aTTecTanuu: 1 yaca
VYcnoBust MPOBEACHUS MEPOTIPHUATHSA: B Yachl ayANTOPHOI padoThl
MaxkcumanbHbIi 0ai, BEICTABIsEMbIH 32 MEPONPUATHE TPOMEKYTOUHOM aTTecTauu: 6
[TpoxoxHoii 6amr: 3
Iloxa3aTesn oeHMBaHUSA Banabr
Brimonnenue u opopmieHne 1abopatopHbIX padboT 3
3amuTa 1abopaTopHBIX paboT MO MOArPYIIE XpoMa 1
3amuTa 1a00paTopHBIX paboT MO TPHAJE KUIIe3a 1
3amurTa 1abopaTopHBIX paboT M0 MOArPYIIIE MapraHia 1
21. AKTHHOMIBI
[TpomomKUTETLHOCTD IPOBEACHUS MEPOTIPHUSTHS IPOMEKYTOUHON aTTecTanuu: 1 yaca
VYcnoBust MpOBEACHUS MEPOTIPHSTHSA: B YaChl CAMOCTOSATEIbHOI padoThI
MaxkcumanbHbIi 0aini, BEICTABIsEMbIH 32 MEpPONPUATHE TPOMEKYTOUHON aTTecTanuu: 4
[TpoxoaHoii 6amt: 2
IToxa3aTen oeHMBaHUSA Banabr
OdopmiieHre 1 BBITOTHEHUE KOHTPOJIBHBIX JOMAIIHUX paboT 2
3amyTa KOHTPOJIBHOM pabOTHI IO TeME MOATPYIa MapraHia 1
3ammTa KOHTPOJIBHOM pabOTHI IO TeME MOATPYyIINa XpoMma 1
23. Measb, cepedpo, 30J10TO
[TpoomKUTELHOCTD IPOBEACHUS MEPOTIPHUSATHS IPOMEKYTOUHON aTTecTalluu: 2 yaca
VYcnoBust MPOBEACHUS MEPOTIPHUSTHS: B YAChl CAMOCTOSATEIbHOI padoThI
MaxkcumanbHbIi 0ai, BEICTABIsIEMbIH 32 MEPONPUATHE TPOMEXKYTOUHOM aTTecTanuu: 40
[Tpoxoxnoii 6amr: 17
IToxa3aTesn oeHMBaHUSA Banabr
Bepnoe pemenue 4ro 3ajaHusi TMCbMEHHON paOOThI 13
BepHoe penienue 3ro 3a1aHus MUCbMEHHOM paOOThI 10
BepHoe pemienue 2ro 3ajjaHusi TMCbMEHHON paOOThI 9
Bepnoe pemienue 1ro 3aanus TMCbMEHHON padOTHI 8




