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1 Hean v 321244 U3yYeHUs] TUCHHUIIMHBI (MOIYJIs1)
1.1 leab ocBOEHUS AUCHUTIIHHBI

OCHOBHBIMH LEJISIMH OCBOCHMS TUCUMILIMHBI SIBIISIOTCS:

dbopMupoBaHue y 00yJaOIIUXCS MOHATHWHOTO armapara OCHOBHBIX 3aKOHOMEPHOCTEH 1
NPUHIMIIOB XMUMHUYECKMX HAyK, COBPEMEHHBIX MPEJICTABICHUN O CTPOCHUU, CBOMCTBAaX
HEOPraHUYECKUX COCAMHEHMUH, 3aKOHOMEPHOCTSX MPOTEKAHHUS XUMHUUYECKUX IMPOILECCOB B
HEOPTaHUYECKUX COCTUHCHUSX W OIPEICIICHUE POJU MPEIMETHBIX 3HAaHWN B (OPMHUPOBAHUU
CUCTEeMBbl KOMMETeHIMN oOyuaronmxcs g d(pdekTuBHON aganTanuu B YCIOBUSAX OyIyliei
npodecCuOHAIBHOM Cpe/ibl, a TAK)KE KOMIIETEHIIUM, KACAIOIIMXCS STUHCTBA MIPUPOIbI, 3HAYCHHUS
B HEll BEIEeCTB, CIOCO0aX UX MOJyYEHUs], IPUMEHEHHUS U MPAaKTHYECKOr0 3HAUCHHU L.

1.2 3apaun AUCHUIIMHEI

OcHOBHBIMH 00001I€HHBIMH 33a49aMH JUCHHILIMHDI SIBJISIOTCS .
1) ChopmupoBars TeopeTndecKkuii (yHIAMEHT COBPEMEHHON XMMHHU KaK €IMHOM, JTOTHYECKH
CBSI3aHHOM CHCTEMHBI.
2) PacmmpuTh 1 3aKpenuTh 0a30BbIC MOHATHS XUMH U, HEOOXOIMMBIE JUIS TaTbHEHIIETO H3yYCHUS
JIPYTUX Pa3aeioB XUMHUM.
3) ChopmupoBaTh CHUCTEMHBIH IMOAXOA K PACCMOTPEHUIO M OIMMCAHUIO XUMHYCCKHUX SIBJICHHI,
PEIICHUIO MMPUKJIAIHBIX 3a/1a4, CAMOCTOSTCIIBHONW padOThI ¢ HAYYHO-TEXHHYECKOM JTUTEPaTypOi.
4) Pa3BuTh criocOOHOCTH K TBOPUECTBY, B TOM YHUCIIE K HAYYHO-HCCIIEOBATEIbCKON padboTe, U
BBIPa0OTATh MOTPEOHOCTH K CAMOCTOSITEIbHOMY ITPHOOPETEHUIO 3HAHUIA.

1.3 MecTo aucuuniuHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl

Hucuummnaa «OOmas ¥ HeopraHudeckass XWUMHUS» OTHOCHTCA K JUCIHUIUITMHAM
oOsi3aTenbHOM yactu broka 1 "ucuuniauael (Mogynu)" ydueGHoro miaHa. B cooTBercTBHM C
pabounM yueOHBIM MJIAHOM AMCLHUIIINHA u3ydaeTcd Ha 1 u 2 kypcax B 1, 2 u 3 cemectpax. Bun
IPOMEXYTOUYHOM aTTECTALIMU: IK3AMEH.

3HaHUs, MOTY4YEHHbIE IPU U3YYEHUH JUCHUIUIMHBI « O0Lasi 1 HeoOpraHuuyecKast XUMHUsD)
MOTYT TMOCIY>KUTh OCHOBOM JJIsi TMOCHEAYIOIIEro M3yYeHUs TaKuX JUCLUIUIMH, Kak
«AHanuTH4eckast XuMus», «Opranuyeckas XuMus», «Pusndeckast XUuMusD .

1.4 IlepeyeHp IUIAHMPYEMBIX Pe3yJIbTATOB O0y4eHHsl 1O JMCHHUILIMHE (MOIYJIIO),
COOTHECEHHBIX C IUIAHUPYEMBbIMH pe3y/JibTaTaMH O0CBOEHHUsI 00pa30oBaTeIbHON POrpaMMbl

W3ydyenne paHHOW Yy4yeOHOM MUCHUILIMHBI HANpaBlIeHO Ha (QOPMHPOBAHHE Y
00yJaronMXxcsi CIASAYIOMUX KOMITETSHIHMN



Kon 1 HaumeHoBaHHE HHAMKAaTOpa ™
JOCTHXKEHUS KOMIICTCHIIUHN

Pe3ynpTaThl 00yUYeHUS 10 JUCHUILTUHE

OIIK-8 Crioco6eH 0CyImeCcTBIATh EAATOTHIECKY O IEATEIIFHOCTh HA OCHOBE CIIEMAaIbHBIX HAa YUHBIX 3Ha HIH

HOIIK-8.1

OcymecTBiser Ne1aroru4ecKyro
JIeATEIbHOCTh Ha OCHOBE CIELUaJIbHBIX
HaYYHbIX 3HAHUH.

3HaeT OCHOBBI COBPEMEHHBIX Teopuii B oOsactu oOmed u
HEOpPTaHMYECKOW XMMHH, CBOHCTBA XMMHYECKHX JJIEMEHTOB M HX
COCIMHEHUI M 3aKOHOMEPHOCTH MX HM3MEHEHHS IO IepHuojaM H
rpynnam [leproguyeckoil cUCTEMbl Ha OCHOBE TEOPUH O CTPOCHUHU
aTOMOB, MOJIEKYJ M HEMOJEKYJSAPHBIX BEIIECTB; MEIaTrOTHIeCKHe
3aKOHOMEPHOCTH IPOEKTUPOBAHMUSA U OCYIIECTBICHUS Yy4eOHO-
BOCTIUTATENBHOTO IIpoLlecca C OHOpPOM Ha OCHOBBI AaHAIM3A
MeIarOTHYECKUX CUTyaIHil U IPo(ecCHOHaIbHON pedueKkcuu.

YMeeT KOTHUECTBCHHO ONUCHIBATH SIBICHHUA U 3aKOHOMEPHOCTH B
HEOPTaHMYECKUX CUCTEMaX Ha OCHOBE 0a30BBIX 3aKOHOB OO0IIEH U
HEOpPraHMYECKOW XUMHUHU, MCHOIb30BaTh HA MPAKTUKE METOMIBI
aHalyM3a  TeJaroruyeckod  cuTyaumd, npodeccrnoHalbHON
peduexcun Ha OCHOBE HaYUYHBIX 3HAHUH B 00J1a CTH XMMHUH.

Baaneer MeToaMu aHaliu3a pe3yJibTaTOB XMMUYECKUX U3MEPEHUMN
Ha OCHOBE CHCTeMbI (yHIZaMEHTAIbHBIX XUMHUYECKUX MHOHATHH,
0a30BbIX 3HAHUI (yHIAaMEHTAIbHBIX PAa3[EI0B XUMUH, YMEHUSIMU
MIPOEKTUPOBAHUSA DJIEMEHTOB YUeOHO-BOCIIUTA TEIBHOTO MIpoLecca ¢
ONOPO¥ Ha 3HAHUS NPEAMETHON 061acTH.

HOIIK-8.2
BriGupaet ONTHUMAaJIbHBII BapUAHT
OpTraHU3aLUH Me1aroruueckoit

JACATCIIBHOCTH Ha OCHOBE CIICIIMAJIBHBIX
Hay4YHbIX 3Ha HU.

3naer METOAbI M3YYCHHA MW aHaJu3a CBOMCTB HEOpraHU4CCKHX
BCIICCTB n MaTepuaioB, MEXaHNU3MbL u 3a KOHOMEPHOCTU
MPOTCKAHUA XUMUYCCKUX MMPOLCCCOB.

Ymeet BoIOMpATh yueOHBII MaTepHa, a TakoKe cnocod ero nojaa vy,
B 3aBUCHMOCTH OT IieJieii 00pa30BaTENbHOIO MpoIecca C yu4eToM

MICUX 0 (PH3HUOJIOTHIECKUX 0COOCHHOCTEH pa3BUTHS 00y Ya FOLITHXCS .
Baajmeet pa3nu4HBIMU METOJUKA MU PEILICHHS YIIPAXKHSHUM U 32134,
KOTOpBIC MO3BOJISIOT, C y4ETOM 3aKOHOMEPHOCTEH BO3pacCTHOTO
pa3BUTHA KOTHHTHUBHON M JHYHOCTHOHW cdep 0Oydarommxcs,
OCYIICCTBISTH Y4eOHO-BOCIHTA TEIBHBIN IPOTIECC.

Pesynbrarel 00yueHUS! MO TUCIUIUIMHE JOCTUTAIOTCS B PaMKaxX OCYIIECTBJICHUS BCEX
BUJIOB KOHTAKTHOW M CAaMOCTOSITEIIEHON PabOTHI 00YYaIOIINXCS B COOTBETCTBUY C yTBEPKACHHBIM
Y4EOHBIM IJIAHOM.

WHaukaTopsl  JOCTHIKEHHS  KOMITETEHIIUH  CUHUTAIOTCS
JOCTHIKEHHUH COOTBETCTBYIOLINX UM PE3yJIbTaTOB O0YYEHHUSI.

chOpMUPOBAHHBIMU  TIPU

2. CTpyKTypa u cojep:KaHue JMCHUIIMHBI
2.1 Pacnipenesnenue TPyA0EMKOCTH JMCHUINIMHBI 10 BUIaM padoT

O61mast Tpy10EMKOCTh JUCHHUILIAHBI cocTaBisieT 15 3auetHbix enunuil (540 yacoB), U3 HUX
B 1 cemecTpe — 6 3aueTHbIX eaunuil (216 yacoB), Bo 2 cemectpe — 4 3auetHble enunuiibl (144 gaca),
B 3 cemecTpe — 5 3aueTHbIX enuHUII (180 yacoB), pacnpeaeneHne mo BuaM padboT MpeIcTaBICHO
B Tabnuiie.



N Bcero CeMecTpsl (4achl)

Buner yaeO6HOM paboTHI 4aCOB 1 > 3
KonTtakTHasi paboTa, B TOM 4HCe: 2529 104,3 68,3 80,3
AyauTOpHBIe 3aHATHSA (BCero): 246 102 66 78
32 HATHSI JEKIIMOHHOTO THUIIA 82 34 22 26
J1a00paTOPHBIC 3a HATHS 164 68 44 52
32 HSTHS CEMHHAPCKOTO THIIA i i i i
(IpaKTHYeCKue 3a HATHA)

HNuas xoHTaKkTHAsi padoTa: 6,9 2,3 2.3 2,3
KoHTpois caMocTOsITe T HON paboTH
(KCP) 6 2 2 2
IpomexyTounast atrectals (MKP) 0,9 0,3 0,3 0,3
CamocrosiTeibHAs1 padoTa, B TOM 180 76 40 64
B 1(% (K
IIpopaboTka yueOHOro 54 24 10 20
(TeopeTHIEeCKOro) MaTepraia
IMonaroroBka k 1abopaTopHBIM paboTam 84 36 20 28
IMonroToBka K TEKyIeMy KOHTPOJIO 42 16 10 16
Kontpois: 107,1 35,7 35,7 35,7
HO,Z[FOTOBKa K DK3aMCHY 107.1 35.7 357 357
O6mas yac. 540 216 144 180
TPYd0€MKOCTh B TOM 4HCJIe
KOHTAKTHAaS 2529 104,3 68,3 80,3
paboTa
3a4. e 15 6 4 5
2.2 Copepsxkanue IMCUMIIIMHbBI
Pacnipenenenue BuoB yueOHOM pabOTHI M UX TPYIOEMKOCTH T10 pa3/ieiaM JUCITUTITNHEI.
Paznensl (TeMbl) IUCHHUIUIHHBL, H3ydaemble B 1 cemecTpe
KosmaecTBo uacon
A 3HeayIuT
Ne HaumenoBaHnue pa3nenos (Tem) yAUTOpHAA opHas
Bcero pab6oTta
paboTta
J I13 JIP CPC
1. OCHOBHBIC TIOHSTHS ¥ 32 KOHBI XUMUHU 14 2 - 8 4
2. DHepreTHKa M HanpaBIeHHE XUMHIECKUX MPOIIECCOB 20 4 - 8 8
3. XuMHuuecKkasi KHHETHKA 20 4 - 8 8
4, MHOTOKOMITOHEHTHBIE CHCTEMBI, paCTBOPBI 30 6 - 12 12
5. KoMmrmuiekcHbIe cOeTUHEHUS 10 2 4 4
6. OKHCINTETbHO-BOCCTAa HOBUTEIbHBIE PeaKIUU 20 4 - 8 8
7 Crpoenue aToma. [leprHoquuecKuii 3aKOH U EPUOIUICCKA ST 29 4 ) 10 8
cucTeMa
8. CocTaB aTOMHOTO si/ipa, pai0a KTHBHOCTb 10 2 - - 8
9. XuMHuecKasl CBsi3b 32 6 - 10 16
UTOIO no paszdenamoucyuniuvl 178 | 34 - 68 76




Paznensr (TeMbl) AUCIUTUIMHBI, U3y4aeMbIe BO 2 CEMECTPE

KonnuectBo uacos
3HeayauT
No HawnmMenoBaHue pa3nenos (Tem) AynuTopHas opHas
Bcero pabora
paboTta
J 13 JIP CPC
10. |Bomopon,ero coennHeHHs 10 2 - 4 4
11. |p-smements! VIII rpynmsr 4 2 - - 2
12.  |p-snmements! VII rpynmsl 20 4 - 8 8
13. |p-smements! VI rpymisl 20 4 - 8 8
14. |p-amemeHts V rpynmsl 20 4 - 8 8
15. |p-smementsl IV rpymnmsl 18 4 - 8 6
16. |p-snements! I11 rpymms 14 2 - 8 4
HUTOIO no paszdenamoucyuniunvl 106 | 22 - 44 40
Paznens! (TeMbl) IUCHMILIMHEI, H3y4aeMble B 3 cEMeCTpe
KonuuectBo yacos
A 3HeayauT
No HawumenoBanue paznenos (Tem) YAUTOpHAA opHas
Bcero pabora
pabora
J 113 JIP CPC
17. |s-snemenTtsl 11 rpymnmsl 10 2 - 2 6
18. |s-aapemenTsl I rpymimsl 10 2 - 2 6
19. |d-snemenTtsl IV rpynmsi 16 4 - 6 6
20. |d-smementst V rpymimsl 16 4 - 6 6
21. |d-a;xementsl VI rpymms 16 4 - 6 6
22. |d-axementsl VII rpymmst 16 2 - 6 8
23. |d-axementst VIII rpymmst 16 2 - 6 8
24. |d-saementsl I rpyrmimsl 14 2 - 6 6
25. |DnemenTsl 10604HOM moarpynmsl 11 rpymmst 14 2 - 6 6
26. |Onementsl no6ouHO moarpymmsl 111 rpymmst 14 2 - 6 6
HUTOI'O no pasdenamoucyuniutol 142 | 26 - 52 64
HTOI'O no oucyunnune 426 | 82 - 164 180

[Ipumeuanue: JI — nexuuwm, 13 — npaktuueckue 3ausaTus / cemuHapsl, JIP — naboparopHsie
3ansTusi, CPC — camocrosTenpHas paboTa cTyeHTa

2.3 Copnepixanue pa3iesioB (TeM) AUCHUILIAHBI

2.3.1 3aHATHA JEeKIIUMOHHOI0 THIIA.

HaumenoBanue pasnena

ConepxaHue pasnena (TeMbl)

®dopma TeKyIero

(Temsr) KOHTpOJA
1. ATOMHO-MONEKYJIsIpHas Teopusi. OCHOBHBIE YeTHbl onpoc.
OCHOBHBIE IIOHATUSA U [CTEXMOMETPHUUYECKUE 3aKOHBI. I'a30Bble 3aKkoHEL. [loHATHE O KonrponbHas
33 KOHbI XUMUU XHUMHUYECKOM JKBUBAJIEHTE, 34 KOH DKBUBAJICHTOB. pabora

OnpeneneHHe ATOMHBIX MaCC 3JICMCHTOB.

DHepreTuka u
HaIpaBIICHHAE
XUMHUYIECKUX MTPOIECCOB

TepMmoauHaMudecKkasl CUCTEMa, TUIBI CUCTEM M IPOLECCOB.
IMapameTpsl, (QyHKIMH COCTOSHUS. BHYTpeHHSS sHeprus,
Temwiora, pabora. IlepBblii  3aKOH  TEPMOIUHAMHKH.
IlpuMeHeHMEe MEepBOTO 3aKOHA TEPMOJUHAMUKU K U30XOPHBIM
1 n300apHBIM nponeccaM. 3akoH ['ecca, ciencTBrue U3 3aKoHA
I'ecca. Tepmoxumuueckue ypaBHEHUSA. TEIUIOEMKOCTb.
3aBUCHUMOCTH U3MEHECHHS YHTATBIIMU XUMUIECKO I PEaKIHH OT
TEMIEPATYPBI (3akoH Kupxrodda). OHTpomnus,

VYceTHBLI onpoc.
Kontponsnas
pabora.
Konnoksuym




TEpMOJAMHAMHUYECKOE U BEPOSTHOCTHOE  OINpeJelcHUE.
CaMOnpOU3BOJIBHOE M HECaMONPOU3BOJIBHOE IPOTEKAaHUE
npoueccoB. Bropoili 3akoH TepmonuHaMuku. H3meHeHue
SHTPONHMH B DPa3IWYHBIX MpPOIECcCax: XUMHUYECKas peakuus,
HarpeBaHHE BeIecTBa, a30BbIe MEPEXO/Ibl, paCIINPEeHNE ra3a.
Tpernit 3axoH TepmonmHamuku (moctynat IInanmka). Pacuer
a0COTIOTHBIX 3Ha4CHUI OHTPOIIHH. Kpurepuyl
CaMOIPOU3BOIBHOTO NMPOTEKAHHUSA XMMHYECKHX MPOIECCOB B
3aKpBITHIX cucTeMax: sHeprusa [ ub6ca, ueprus I'ensmronsna.
PaBHOBecHe B M30J1MPOBAa HHBIX H HEH30THPOBAHHBIX CUCTEMAX.

XuMHyeckass KHHETHKA

OCHOBHbIE MOHATHS XHMMHYECKO! KHHETUKH: CKOPOCTb,
MEXaHU3M, HOPSIOK, MOJIEKYIAPHOCTh peakuuu. Dakropsl,
BIUSIONIMNE Ha CKOPOCTh peakuud. CKOpPOCTh peakuud B
reTeporeHHoi cucreme. IlocTpoeHHe KMHETHUECKUX KPHUBBIX
I peakuuid mepBoro M BTOporo mopsaka. Ompexpenenue
KOHCTaHTBl CKOPOCTH MO JKCIEPUMEHTAJIbHBIM JaHHBIM,
Jlumutupyromas cragus. 3aBUCUMOCTb CKOPOCTH PeaKLUUuu OT
temnepatypsl. [IpaBuno Baur-I'odda. YpaBHenue Appenuyca,
JKCIEPUMEHTAJIbHOE ONpeleJIeHHe OSHEPIUu  aKTUBAlMU.
IIpencraBieHue o TEOPUH aKTUBHBIX CTOJIKHOBEHUM M TEOpUHU
AKTUBUPOBAHHOTO KoMIUiekca. KaTanus, KaTaau3zaTopbl
WHruéuTopsl. Xumu4yeckoe paBHOBeECHE.
TepmoauHaMuyeckuil BBIBOJ 3aKOHA JEHCTBYIOIUMX Macc.
KoncranTa xummnueckoro paHoBecus. [Ipunnun Jle [latense.

CBsI3b KOHCTAHTHI PaBHOBECHS CO CBOOOIHOU dHeprueit
I'u66ca.

YceTHbli onpoc.
Konrponpnas
pabora.
Konnoxsuym

MHOTroKOMIIOHCHTHBIC
CHUCTEMBbI, paCTBOPBI

Kunkue pactBopsl. CrIocoObI BBIpaXEHUsT COCTaBa pacTBopa
(MaccoBass M MOJIbHAasl [OJH, MOJISIpHAs U MOJSJIbHAs
KOHIICHTpaIuK). PacTBOPHMOCTh BEIECTB, HaCHINICHHBIC U
MEPECHINICHHBIE PacCTBOPHI, BIHSHHE DJHTAJNBIMUUHOTO |
SHTPONMHHOTO (aKTOpa HA PACTBOPUMOCTH BEIIECTB,
00BSICHEHNE BIIUSHUS TEMIIEPATYPhI HA paCTBOPUMOCTH Ta30B U
TBEpIBIX BeliecTB. MneanbpHble pacTBOphl. KoiauraTHBHbIC
CBOMCTBA pACTBOPOB: YMCHBIIEGHHE JaBICHHI Tapa HaK
pacTtBopoM (3aKoH Pays), KHIIEHHE U 3aMep3aHUE PacTBOPOB,
omnpeeleHne MOJIEKYJIAPHOH MacChl B 90YJIHOCKOTIMYECKOM U
KPUOCKOTIMYECKOM METOJe, OcMOC, 3akoH Baut-I'odda nus
OCMOTHYECKOTO naBieHUs. OTKIOHEHUS pPaCTBOPOB OT
WAeanbHOCTH, mNpuuuHBL.  [loHATHE 00  AKTUBHOCTH,
ko3(¢unuenTe axkTuBHOCTH. VOHHAas cmma pacTBOpa.
DnekrponuTHueckas auccouuanys. CBA3b H30TOHUYECKOTO
Kod(puIMeHTa C KaKyllelcs CTeNeHbI0 AUCCOLUAIMM IS
CUJIBHBIX 3JIEKTPOIUTOB. Jlucconuanus ciiaObixX 3I1eKTPOIUTOB.
KoHcranTa auccounanuy, cBsi3b CO CTENEHBIO TUCCOIMALUY
(3axoH pa3sz6aBnenuss OctBanpna). [duccoumanust BOJIBI.
Bonopoanslit mokazatens. Pacuer pH pacTBOpoB CUIBHBIX U
c1a0bIX KUCIOT U OCHOBaHMM. 'maponus coineil: koHCTaHTa
TUAPOJIN3a U €€ CBA3b C KOHCTaHTOM auccouuanuu ciaboro
3JEKTPOJINTa, pacueTpH pacrBopoB ruIpoIU3yIOIUXCS COTIEH.
BnusiHue Temmepatypsl, pa30aBIeHUS U 100a BICHHS KHCIOT U
IIeoYeil Ha paBHOBECHE B Pea KUK THAPOJIN3A COJIH, yCIOBHUS
MPOTEKAHUS «HEOOPATHUMOTO» THIPOJIHU3A. Bydepusie
pacTBOpHl, mpuMepbl, pacder pH, oOwsicHeHnMe OydepHOTO
neHcTBus, OyepHast eMKOCTh. PaBHOBeCHE MeXy pacTBOPOM
MaJIopacTBOPHUMOTO CHIIBHOTO 3JIEKTPOJIMTA U €T0 0CaIKOM,
MPON3BEICHHE PAaCTBOPUMOCTH, YCIOBHUE BBIIAJCHHUS OCaka,
pacder pacTBOPHMOCTH, COIEBOH 3(dexT, ero 0oOBACHEHHE.
OcCHOBHBIE TIOJIOXKEHHSI TPOTOJTUTHUECKO I Teopun bpeHcTena-
Jloypu, compsbkeHHble TmMapbl KHCIOT U  OCHOBaHHUH,
MpUMEHEHHE K PEeaKIHsM B BOJHOM pacTBOpPE (IMCCOIHUAIINS,
HeWTpanuszanus, ruaponu3). OnpeneireHue KUCIOT H
ocHoBaHuil no JIeroucy. Teopus Iupcona, NOHATHE O MATKUX

1 )KECTKUX KUCJIOTAaX U OCHOBAHUAX, IPUMEPHI.

VYerublil onpoc.
KontponsHas
paboTta




Kowmmnexcurie
COEIMHEHUS

Kommnekcusle coenunenus. KoopaunHanumoHHas Teopus
Bepuepa. [loHaTus: eHTpaIbHBIN ATOM, JIUTAH/IbI, BHELIHSS U
BHYTpPEHHSA c(epbl KOMIUIEKCAa, KOOPAWHALIMOHHOE YHCIIO,
JIEHTaTHOCTh  JuraHaa. HomeHknaTypa  KOMIUIEKCHBIX
COEIMHEHUN, U30MEPUsI KOMILIEKCHBIX COEIMHEHU.

VYerHbI# omnpoc.
Konnoxsuym

OKHCITUTETBHO-
BOCCTaHOBHUTEIILHBIE
peaxkuuu

OKHCIIUTENbHO-BOCCTA HOBUTEIbHBIE peakuuu.
KonngecTBeHHbIE XapaKTepUCTUKU OKHUCJIUTEIbHO
BOCCTAHOBUTEIBHBIX IPOLECCOB: KOHCTaHTA pPaBHOBECHUS,
n3MeHenne sHeprun ['m66ca m DJIC, CBA3p MEKAY HUMH.
OnexTpoAHble MOTEHIWANBl METaJIoB. | albpBaHHYECKUH
aneMeHT. BomoponHsiil anekrpoa. CTaHAapTHBIE YCIOBUS U
CTaHAAaPTHBIN IIOTEHLIAA T OJIy peaKUuu. Dopmbl
IOpeICTaBIeHHs CTaHAAPTHBIX 3JIEKTPOIHBIX IOTEHIHAIIOB:
nuarpamMel  @pocta, psagel Jlatumepa. XiopcepeOpsHbIit
snexrpon. OmpeneneHue HaNpaBiIeHHS OKHUCIUTEIBHO
BOCCTaHOBUTENIBHOTO MpOIEcca B CTaHAAaPTHBIX yCIOBHUSIX.
3aBucumocTh HampasiaeHus OBP ot ycnosuil, ypaBHeHHE
Hepucra nnst snekrponnoro norennuana u 3J1C. Bnusaue pH
Ha BEIMYMHY pEIOKC-MOTeHIHana. YdacTHe BOABI B
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIUAX B  POIY
OKHCIUTENs M BOCCTAHOBMTENS, 3aBHCUMOCTh MOTEHIIMAlA
BOJOPOJHOTO M  KUCIOPOJHOTO 31ekTpomoB oT pH.
DJIEKTPOIN3: MPOLECCHl, INPOUCXOASIUE B paciulaBax M
pacTBopax »JJeKTponuToB, 3akoHel @apagnes. Kopposus
MeTaJlJI0B. Buael koppo3un. MexaHu3M 3J€KTPOXUMUYECKO i
KOPPO3HH, CHOCOOBI 32 IIUTH METAJIJIOB OT HEE.

VYeTHbl onpoc.
Pemenue 3anau.
Konrponsnas
pabota

CrpoeHue aToma.
[lepuoanaeckuit 3aKoH 1
MEepHONIECKasl CHCTEMa

PazButne mnpencraBieHuit o crTpoeHuM artoMa. Mogeny
Tomcona, Pesepdopma, moctynmatet bopa. KBaHTOBOA
KOPITyCKYJISIPHBIM Tyaju3M, BOJHOBAas INPHPOJAA 3IIEKTPOHA,
runore3a e  bpoiinsg, NOpUHOMII — HEOINpPEeaeJIeHHOCTH
Ieitzenbepra. BosiHoBast QyHKIUS dJIEKTpOHA. YpaBHEHHUE
HIpenunrepa. OpOutamns. [lonsTHE 0 TITAaBHOM, OpOUTATIEHOM,
MaTHUTHOM, CITHHOBOM KBaHTOBBIX UHCIIAX.

VYerublil onpoc.
Komnoxsuywm.
Pemenne
yIIpa’KHEHUH
3ajad.
Konrponpnas
paboTta

CocTaBaTOMHOTO s/1pa,
pPaanOaKTUBHOCTH

CocrtaB aToMHOro sapa. Jledekr Macchl, JHEpTHsS CBSA3H
HYKIIOHOB B A4p€, 3a BUCUMOCTbH YCTOP’I‘IHBOCTPI ANEp OT YUcia
HYKIIOHOB. BI/I}II:-I PagnoOaKTUBHOCTH, PATUOAKTUBHBIC PAIBI.
3aBHCUMOCTh CKOPOCTH pPaJMOAKTUBHOTO pacmaja oOT
KOJINYeCTBa YaCTHI[, NEpPHOA INOoIypacmajga W KOHCTaHTA
CKOpOCTH pacmnaja. SlnepHble peakuuu, peakiuu AeleHUs U
CHHTE3a sIIIED.

VYeTHbl onpoc.
Konnoxsuym.
Konrponpnas
pabora

XuMHdeckas CBS3b

IMpupona xumMuIecKOH CBSA3H. 3aBUCUMOCTH IOTEHIIMAJIBHOH
SHEPIUU OT MEXBAICPHOTO PACCTOSHHUA. DHEprus M AJIMHA
XUMHU4ecKoH cBa3u. OCHOBHBIE ITOJIOKECHUSI METO]a BaJICHTHBIX
csazeir (BC): cmoco0 mMOCTpOeHHsT BOJHOBOH (pyHKIUH
MOJIEKYJIbl, 0OBACHEHHE NPUYUHBI yCTOUMBOCTU MOJEKYI B
metone BC. CpoiicTBa TOHOPHO-aKLUENTOPHOW CBS3M.
OOBsSCHEHHE TeOMETPHYECKO (POPMBI MOJIEKYT C IO3HLIUI
metona BC (teopust ruGpuaM3alMd aTOMHBIX OpOuTasiei).
Honnas cBa3b. Pacder sHeprum cBA3M MeXAy HOHAMH U
SHEPIUU KPHUCTAJIMYECKOH pEeIleTKM HOHHOTO COEJUHEHHUS.
IMonspuzyemMocT M HOASApHU3yIOIIee IEHCTBHE HMOHOB, HX
BIMSAHUE  HA  CTENEHb  MOHHOCTU  CBA3M. Bunsl
MEKMOJEKYISIPHOTO  B3aUMOJECHCTBHSA  (OpPHEHTAaLIMOHHOE,
UHIYKIOUOHHOE, Jucnepcuonnoe). Ilpuunnel oOpasoBaHust
BOJOPOJIHOM CBSI3M, BIHAHHE BOJOPOJHON CBS3M Ha
¢m3ndyeckne CBOMCTBAa BeIIECTB. MeTaJTH4yecKkas CBS3b.
OCHOBHBIE TTOJIOXKCHUS! 30HHOH TEOpPHUH, 0OBICHEHHE CBOMCTB
JIUAIIEKTPUKOB, METAJIJIOB, TOJIYIIPOBOJHUKOB C O3HUIINN TOH
TEOPHH.

YceTHbli onpoc.
Konnoxsuym.
Konrponpnas
pabota

10.

Bopopon,ero
COCTMHEHUS

Bonopoa: nosoxeHue B NEPUOAMYECKOH  CHCTEME,
OCOOCHHOCTH, W30TONbl. Du3nveckne ©W  XUMHYECKHE
(OKHCTUTENIbHBIE U BOCCTAHOBUTEIIBHBIE) CBOMCTBA BOJIOPOJA

KaK mpocToro BemecTsa. [loaydenne n mpuMeHEHHE BOIOPOIA.

YeTHbl onpoc.
KoHnrpousbHas
paborta.
Kosnoksuym




Tuppuast  Bomopoma: wiaccupukanus, ¢GU3HYECKAE U
xuMmuyeckue cBoictBa. CoeauMHEHHs BOJAOpOJia — BOJAA U
MIEPOKCH]] BOJOPOJA: CTPOCHHE MOJEKyN, (PU3NIECKHE U
XUMU4eckue cBoicTpa. [lonydyeHue u npuMeHeHHE MepOKCUIa
BOJOPOJA.

11.

p-a3aemenTs! VI rpymmst

WueptHBle (OMaTopomHbBIC) Ta3bl: 3JIEKTPOHHOE CTPOCHHE,
peaKnnoHHA S CHOCOOHOCTH, paCIPOCTPAHEHHOCTH Ha 3eMiie U
B KocMmoce. Dusndyeckue CBOICTBA HHEPTHBIX Ta30B.
XUMHYECKHE CBOMCTBA COCIMHEHHM KCEHOHA M KPUIITOHA.

VYcerHbIl omnpoc.

12.

p-31neMenTsl VII rpynmsl

I'ajoreHsl: 3JEKTPOHHOE CTPOEHHUE, XapaKTEPHbIE CTEHNEHHU
OKHUCJICHHS, CTIOCOOHI MoTydenus1, npuMeHeHne. OcoO0eHHOCTH
¢ropa. Dusnyeckue €W XUMHUECKHE CBOWCTBA MPOCTHIX
BEUIECTB TaJIOTeHOB (YCTOWYMBOCTH MOJEKYJ TaJIOTCHOB,
peakuuu ¢ BOJOM, MeTajlaMH, HeMeTalaMH, CI0XHBIMU
BEUIECTBAMHU, PACTBOPUMOCTb B BOJAE U HEMOJSPHBIX
pacTBOpHUTENAX, a TaKke Mlero4yaX Mpu  Pas3IHYHOU
TeMrepartype). 1'aJoreHoBOIOPOABI: CTPOEHHE MOJEKYII,
¢u3nyeckne W XMMHYECKHE CBOWCTBA, CpaBHUTEIBHAS
XapaKTepUCTUKA TEPMUYECKON yCTOWUYMBOCTH, KUCIOTHBIX U
BOCCTAHOBUTEIBHBIX  CBOMCTB. Cnocobbl  TOJy4eHUS
rajoreHoBoopoaoB. Kuciopoaconepxaiue coeIluHEHUs
rajoreHOB,  TPOSBIEHHE  BTOPUYHOW  MNEPHOJUUYHOCTH,
W3MEHEHHE  CTPOEHMS, YCTOWYMBOCTH, KUCIOTHBIX U
OKHUCJIUTEJIBHBIX CBOWCTB C M3MEHEHHEM CTEIEHH OKHUCIEHUS
rajoreHa.  usnueckue U XUMHYECKHE  CBOiicTBa.
OKCOKMCIIOTBl ~ TaJIOTEHOB W HUX  COJU:  IOJy4YEHHE,
YCTOWYHBOCTS, KHUCIIOTHBIE u OKHCIIUTENBHO
BOCCTaHOBUTEJIbHBIE CBOICTBA.

VYeTHbl onpoc.
Konrponsnas
pabora.
Konnoxksuym

13.

p-anemeHTsl VI rpynms

XaIbKOTEeHBI: AJEKTPOHHOE CTPOCHHE, XapaKTepHbIE CTENEHU
OKHCIICHHS, CTIOCOOBI MOTy4YeHHs, MpuMeHeHne. OcoOeHHOCTH
kuciopona. CKIOHHOCTH aTOMOB K 0Opa30BaHUIO IIeTel,
KpaTHbIX cCBs3eil. Pu3nueckue CBOWCTBA XaJbKOTCHOB.
Amtotponus. AlioTpornHbie GOpMbI KUCIOpoaa U cepbl. O30H,
030HHU/IbI METAJIJIOB. XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB
9JEMEHTOB TMOATPYIIEI Cepbl. [ WAPHIBI Cephl, CelieHa,
TeNaypa: CpaBHEHHE YCTOWYMBOCTH, BOCCTaHOBHUTEIBHBIX
CBOWCTB, KHCIIOTHBIX CBOWCTB BOJIHBIX pacTBOPOB. Cynbhuasl
METaJIoB, cyinbGaHel W modaucyinbduasl. KucmopomaHsie
COEIMHEHHUS CEepHhI, CeJICHA, TeJUTYpa: N3MEHEHHE KUCIOTHBIX U
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB B psAgax SOz—
Se0—TeO2; SO3—-SeO3-TeO3 u COOTBETCTBYIOUIUX KHCIOT.
OKCOKHMCTIOTBI ~ XajdbKoreHoB. [lomydeHue, XUMHUYECKUE
CBOICTBA.

YcTHBIHM ompoc.
KoHnTtponbHas
paborta.
Konnoxsuym

14.

p-371eMeHTHl V Ipynmbl

ITHUKTOTEHBI: 3MEKTPOHHOE CTPOCHHUE, XapaKTEPHBIC CTCIICHH
OKHUCJICHHS, CTIOCOOBI MoTydeHus1, npuMeHeHne. OcoO0eHHOCTH
a3ora. Pusznueckre U XUMUUECKUE CBOMCTBA MPOCTHIX BELIECTB
MHUKTOTEHOB.  AJUTOTpomHble  Moaudukaiuun  docdopa,
MBILIbSIKA, CYpbMBI, BHCMyTa. OOmas XapaKTepHUCTHKA
TUAPUAOB P-3JEMEHTOB V TPYIIBL: CTPOCHHE MOJICKYJI,
TEPMHUYECKasl YCTOHYHMBOCTh, BOCCTAHOBHTEIBHBIC CBONCTBA,
KUCIIOTHO-OCHOBHBIC CBO¥icTBa. AMMHAaK: (U3HYECKUE U
XUMHYECKHE CBOWCTBA, CBONCTBA )KUAKOTO aMMHaKa, CBOWCTBA
coied aMMOHUA. ['MApasWH, THUIPOKCWIAMHH: CTPOCHHE,
cBoiicTBa, cmocoObl moaydenus. Oxcun azorta(l) wu
a30THOBaTHCTas KUcIoTa, okcua azota (1), okcua azota (111)n
a30TUCTasl KUCIIOTa, HUTPHUTHI: CTPOCHHE, NOJYyYeHHE |
cBoticTBa. Ctpoenue okcuna a3ora (IV) u ero aumepa. Oxcua
aszora(V), a30THas KHCJIOTa: CTPOCHHE, IOJIyUCHHE,
OKUCJINTENFHBIE CBOWMCTBA (peakuud ¢ MeTajulaMd |
HEMeTallJlaMH, CIOXHBIMH  BelmecTBaMHu). TepMuueckast
YCTOHYMBOCTh HHUTPATOB, MX OKHUCIHUTEIBHBIE CBOWCTBA W
ob6nmactu npumeHeHus. Okcunsl Gocdopa, MBIIBIKA, CyPHMBI,

BUCMYyTa: yCTOﬁ‘II/IBOCTL, KHCJIOTHO-OCHOBHBIC u

VYcerHbll onpoc.
Konrponpnas
pabora.
Konnoksuym




OKHCIIMTEIILHO-BOCCTAHOBUTENBHBIE CBOWCTBA M CIIOCOOBI
nonydyennsi. CTpOCGHHE  KHCIOPOACOACPIKAIIMX  KHUCIOT
(docdopa, KUCIOTHBIE W OKUCIHTEIHHO-BOCCTa HOBUTEIIHHBIC
coiictBa. PochoprHoBaTucTas, hochopucras u GochopHbIe
KHCJIOTHI.

15.

p-31eMeHTsI [V rpynnst

p-3emeHTsI [V rpynmsl: 35IeKTpOHHOE CTPOCHHE, Xa paKTepHbIe
CTENeHN OKWCIICHUS, CIIOCOOBI TMOJIYUeHHUs, IPHUMEHEHHE.
OcobenHoctu yriepoaa. CKIOHHOCTh aTOMOB K 00pa30BaHHUIO
neneil, kpaTHbIX cCBsized. ®dusuueckue CBOMCTBA IPOCTHIX
BELIECTB: TUIIBI KPUCTAJLIMYECKUX CTPYKTYp yIiiepo aa (aiamas,
rpadut, kap6uH, Qynnaepen), kpeMHus, oyosa (a, B, Y- Gopmsl),
CBHHLIA; XHMMHUYECKHE CBoHcTBa. BonoponHble coequHEHUs
yriaepoja, KpeMHHsI, TepMaHUs, 0JIOBa, CBUHIIA: Pa3IUYUs B
PEaKIMOHHON CHOCOOHOCTH, (U3MYECKHME U XUMHYECKUE
coiictBa. KapOuapl, cuwiumuael. OKcuAbl  yraepoza:
(u3nueckue M XUMUYECKHE CBOMCTBa (B3aMMOJEHCTBHE C
BOJIOM, OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA).
VYronbHas kUca0Ta U ee cotu. OKCUABl KpEMHHUSI, KpEMHHUEBbIE
KUCIIOTHI, CUIIUKaThl. CTekna. 3aKOHOMEPHOCTH B U3MEHEHUHU
CTPOCHHUSI U XMMHYECKHX CBO¥cTB okcumoB Ge, Sn, Pb B
Pa3IUYHBIX CTENEHSAX OKHUCJICHHS: KHCIOTHO-OCHOBHBIE U
OKHUCJIUTEJbHO-BOCCTa HOBUTEJbHBIE CBOMCTBA.

VYeTHbl onpoc.
Konrponpnas
pabora.
Konnoksuym

16.

p-3nemenTsl 111 rpynmer

Kpucrammudyeckas cTpykTypa, (GU3MUECKHe U XHUMHYECKHE
cBoiictBa ©Oopa, momydeHuwe. Oriamume Oopa OT JIpyrux
351eMeHTOB Tpynmnel. [Ipumenenne Gopa M €ro COEIMHEHHIL.
[lonydyenne u cTpoeHHE JUOOpaHA, BOCCTAaHOBUTEIbHBIC
CBOWCTBa, peakmus C BOJOH, oOpa3oBaHHE OOPTUAPHUIHBIX
KoMIiekcoB. bopuner merannos. Oxkcup Oopa, OGopHble
KUCIOTHI, O0paThl. Pu3nueckne U XxuMudeckue cpoiictea Al,
Ga, In, TI Tlonyyenne ¥ mNpPUMEHEHHE AJIOMHHUSL.
3aKOHOMEPHOCTH B U3MECHEHHH CBOMCTB COCTUHEHUH (OKCHIHI,
THAPOKCUABI) JJIEMEHTOB B CTENEHH OKHCIeHHS +3.
KowmmexcHble coefnHeHNS.

VYcrHbIN omnpoc.
KonrposbHas
pabora.
Komnoksuym

17.

S-351eMeHThI 11 rpynmnel

3aKOHOMEPHOCTH B M3MEHEHUH 3JIEKTPOHHON KOH(HTYpanuw,
paIuycoB aTOMOB, JIEKTPOOTPHIATEIHHOCTH 3JIEMEHTOB.
OcobenHocTn  Oepmiuins  (OMATOHAJIBHOE CXOJCTBO C
amomuaneM). CBOWCTBAa MPOCTBHIX BEUIECTB, TUAPHIOB,
ranmoreHuoB. OKCHUABI M THIPOKCHIBI: 3aKOHOMEPHOCTH B
W3MCHEHNH CBOMCTB. KOMMIeKCHBIE COCIMHEHHS.

VYeTHbl onpoc.
Konrponpnas
pabora.
Konnoksuym

18.

S-3JIEMEHTHI | rpynmel

3aKOHOMEPHOCTH B M3MEHEHUH 3JIEKTPOHHON KOH(HTYpanuw,
paguycoB aTOMOB, DOJIEKTPOOTPHLATEIHHOCTH 3JIEMEHTOB.
OcoOeHHOCTH NUTHUS (QUATOHATBHOE CXOJICTBO C MAaTHHEM).
CBoiicTBa MPOCTHIX BEMIECTB: B3a UMOICHCTBHE C KUCIOPOAOM,
BOJOH. 3aKOHOMEPHOCTH B CTPOCHUHU M CBOMCTBAX COECTUHEHUN
C KHCIOPOJOM, THAPOKCHIOB, KApOOHATOB, FTaJIOTEHHIOB.

YceTHbL ompoc.
Konrponpnas
pabora.
Konnoxksuym

19.

d-amementsl [V rpymmst

OnexTpoHHa s KOHGUTYpaLUs, pa3Mep, XapaKTepHbIE CTEIICHH
OKHCJIEHHS. M KOOPJHMHALMOHHBIE YHCIa aTOMOB 3JIEMEHTOB
rpynnbl.  CBoOMcTBa  NPOCTBIX  BEIIECTB, OKCHUIOB U
ruapokcnioB. CTpyKTypa CMELIaHHBIX OKCHJOB THTaHa,
XUMHS BOJHBIX PacTBOPOB, KOMIUICKCHBIC COEIMHEHUS.
CoelMHEeHNs TUTaHa B HU3LINX CTEHEHSIX OKHCIICHHS.

VYerHblit onpoc.
KonTponpHas
pabora.
Konnoxsuym

20.

d-anemeHTBI V rpymmbI

DneKkTpOoHHA s KOHQUTYpaLus, pa3Mep, XapaKTepHbIe CTCIICHH
OKHCJICHHS M KOOPAMHAIMOHHBIC YHCIIa aTOMOB JJICMEHTOB
rpymmsl. CBOHCTBa IPOCTHIX BemecTB. COCUHEHUS 2JIEMEHTOB
CO CTCICHBI0 OKHCICHUS +5: CpaBHUTENBHAs YCTONYUBOCTE,
paBHOBecHs B BOIHBIX pacTBopax. CoeiWHEHHs BaHaIus B
HU3IINX CTENCHIX OKUCICHHS.

YcrHbIi onpoc.
KonrponpHas
pabora.
Komnnoksuym

21.

d-snementsl VI rpymmsl

DneKkTpoHHAa s KOHQUTYpa LU, pa3Mep, XapaKTepHBIC CTCIICHH
OKHUCJIEHHS U KOOPAMHALMOHHBIE YHC]Ia aTOMOB 3JIEMEHTOB
rpynnsl. CBoHcTBa NPOCTHIX BewecTB. CoeJUHEHUS JIEMEHTOB
CO CTENCHBIO KHUCIEHHs +6: CpaBHHUTEIbHAs yCTOHYHBOCTD

YcrHBI onpoc.
KontponsHas
pabora.
Konnoxsuym

OKCHJO0B, KHCJIOT, aHHOHOB, OKMHCJIIMUTCJIbHAS CHOC06HOCTB,




paBHOBECHS B BOJHBIX pacTtBopax, u3o- u
reTepoIOIMCOEUHEHNS, COeAMHEHUs ¢ cepoll. CoelnHeHUs
XpOMa B HM3IIUX CTENEHAX OKHCIEHUS, CBONCTBA OKCUAOB U
ruapokcuaoB. CoeguHeHuss Mo ' W B HH3KHX CTEINEHSX
OKHCIICHHS: “‘CHHI ¥ “OpOH3BI".

22.

d-anementst VII rpymrst

DnexTpoHHa s KOHQUTYpaIus, pa3Mep, XapaKTepHbBIE CTCIICHH
OKHCIICHUS M KOOPIHMHAIMOHHBIC YMCIIAa aTOMOB JJIEMEHTOB
rpymmsl. CBOHCTBa MPOCTHIX BemiecTB. CoeTMHEHNS MapraHIa
B cTemeHsx okuciaenmss +2, +3, +4, +6, +7: cBoiicTBa
(KHCIIOTHO-OCHOBHBIE U OKHCIUTEIBHO-BOCCTAHOBUTEIHHEIC)
OKCHIOB U ruapokcunoB. CoenMHEHHS SIEMEHTOB CO
CTENEHbI OKUCIEHMA +7: CpaBHUTENbHAas yCTONYMBOCTH
OKCHJIOB, KUCJIOT, aHUOHOB, OKHCIUTENbHA Sl CHOCOOHOCTb.

VYeTHbl onpoc.
Konrponpnas
pabora.
Konnoksuym

23.

d-snementst VIII rpyrmst

OnexTpoHHa s KOHGUTYpaLus, pa3Mep, XapaKTepHbIE CTEIICHH
OKHUCJICHHS W KOOPAMHALMOHHBIE YHCIa aTOMOB DJIEMEHTOB
TpyInbl. DIEeMEHTHl MOATPYIIEI JKelle3a: CBOMCTBA MPOCTHIX
BEILECTB, YCTOMYHUBOCTh COEAUHEHHUI CO CTENEHBIO OKUCIIEHHUS
+2 w®m +3, KHCIOTHO-OCHOBHBIE W  OKHCJIHTEILHOA
BOCCTAHOBUTEJbHBIE CBOWMCTBa OKCHUAOB M TUAPOKCHIOB.
Kommnekcubie  coenunenusi.  CoemuHenus  xkenesa(VI).
DJIEMEHTBI IOATPYIIIBI 1A TUHBI: CBOWCTBA MPOCTHIX BEIIECTB
(peakuuy C KUACIOTaMH, HEMETaJllaMH), COTOCTaBJICHUS
CBOWCTB COEJIMHCHHUH B Pa3JIMYHBIX CTENICHIX OKHCIICHHUS.

VYcerHbll onpoc.
KonTponrpHas
pabora.
Konnoxsuym

24.

d-snementst I rpymist

DIeKTpOoHHA s KOHPUTYpaIys, pa3Mep, XapaKTepHbIe CTEIICHH
OKUCJICHHS W KOOPJMHAIMOHHBIC YHCIIa aTOMOB DJICMEHTOB
rpymmbl. CBOWCTBa MPOCTHIX BemecTB. COeTUHEHHS JIEMEHTOB
B CTCIICHAX OKUCICHHS +1, +2, +3.

YcrHbI onpoc.
KonrposbHas
paborta.
Komnoksuym

25.

DneMeHTHI TOO0YHOM
noarpymmsl [1 rpymmst

OneKkTpoHHAa s KOHQUTYpa s, pa3Mep, XapaKTepHBIC CTCIICHH
OKHUCJICHHS U KOOPAMHALMOHHBIE YHMC]Ia aTOMOB 3JIEMEHTOB
rpynnbl.  CBoO#cTBa MPOCTHIX BelIeCTB (MECTO B  psay|
HAIPSDKEHUH, TPWUYMHA WHEpTHOCcTH pPTyTH). CoenuHEeHHs
3JIEMEHTOB B CTENeHH okucaenus +2. Mon Hgo?*,

YcrHBI onpoc.
KontponsHas
paborta.
Konnoxsuym

26.

DneMeHTH TOO0YHOH
noarpynmsl 111 rpynmet

DIIeKTpOHHA I KOHPUTYpATHs, pa3Mep, XapaKTepHbIC CTCTICHH
OKMCJICHHUS u KOOPIMHAITHOHHBIC yHciia aTOMOB
penKO3eMeNbHBIX 3J1eMeHTOB. CBOIICTBAa MPOCTHIX BEIIECTB,
OKCHUJIOB M THJIPOKCHIOB 3JIEMEHTOB B COCTOSIHUM OKHCIICHUS
+3. YcTONYUBOCTS COEUHEHHUI CO CTENIEHBIO OKUCIIEHHS +2 U
+4. AKTHHHMI ¥ aKTHHOWIBI: CpaBHEeHME dHepruid Sf-, 6d-u 7s-
opOuranei, HaXOXIEHHE B MPUPOJIE, CIMOCOOBI TONYUCHHUS,
YCTOMUYMBOCTH CTeleHeld okucinenus +3, +4, +5 u +6 nna
9JIEMEHTOB TMEPBOW TMOJIOBHHBI psAga, aHaxorus ¢ d-
3JIEMEHTAMHM, COCAUHEHHUS CO CTEIEHBbI0 OKUCIEHHSA +3 miIs

3J€MEHTOB BTOPOU MOJIOBUHBI Psiia.

YcTHBIH ompoc.
KoHnrposbHas
pabora.
Konnoxsuym




2.3.2 3aHsATHS CEMMHAPCKOI0 TUNA (MPAKTHYECKHE / CeMHMHAPCKUE 3aHATHSA)

1 cemectp

HawumeHoBaHue pasaeia

®dopma TeKyIero

No ConepxaHue pasena (TeMbl)

(TemsI) KOHTPOJIS

1. |3nakomcTBO ¢ paboroiiB|IIpaBuia 6e3onacHOCTH IpH paboTe BJ1abopaTOPHH. Ortuer no
XUMUYECKOH OcHOBHbIE IPHEMBI pabOOTHI BXUMUUYECKOH J1abopaTopun. nabopaTopHO
nabopatopun. Meroabl | XMMHUYECKHE TIOCY/ia, peaKTHBbI, HATPEBaTEIbHbIC IPHOOPHI. pabore
OYMCTKH BEILECTB. ITpoBeneHre XUMHYECKOTO SKCIIEPUMEHTA .

2. |OcHOBHBIE 3aKOHBI OnpeneneHye 3KBUBAJIEHTOB IPOCTBIX U CIOKHBIX BEIIECTB. Oruer no
XUMHH. ['a30BbIe nabopaTopHOH
3akoHbl. Onpesenenue pabore
MOJISIPHBIX U
JKBUBAJIEHTHBIX MaCC
BEIIIECTB.

3. |DHepreTHka n Xumudeckas TepMoguHamuKka. OrnpenerneHue IHTaIBIHNA Oruer o
HaIpaBIICHUE XUMHUYECKUX PeaKITHH. nmabopaTopHOH
XHUMHYECKHAX TPOIIECCOB pabote

4. |DHepreTHKa M TepMoxuMHYecKne pacdeThl, OCHOBaHHBIC Ha 3akoHe ['ecca. Konnoxsuym
HaTpaBIICHUE ITonsTHEe © paBHOBECHBIX MpOIECCaX B XHMHYSCKOU
XUMHUYECKHX TPOIIECCOB |TEPMOIMHAMHUKE. CaMoIIpOn3BOIIEHOE u He

CaMOIIPOU3BOJIBHOE IPOTEKA HUE IPOLIECCOB.

5. |Xummueckas kuHeTHKa |CKOpPOCTh XHUMHYECKHX peakiuid. KuHeTmueckwe KpHUBEBIE Oruer o
peaknmii TMEpBOro W BTOPOTO IOPSIKOB, OTpeAesieHue| JabopaTopHOH
KOHCTAHTBI ~ CKOPOCTH W  TOpSAKa  peakmuu 110 pabore,
HKCTIEPUMEHTANBHBIM ~ JaHHBIM. 3aBHCHUMOCTh  CKOPOCTH KOJIJIOKBHYM
peakumu OT TeMmepaTypsl: npasmwio Baut-T'odda, ypapaenue
AppeHuyca.

6. [Xummgeckoe @DaKTOpPHI, BIUAKOIINE HAa CMEIIEHUE PABHOBECUS B CUCTEME. Oruer no
paBHOBECHE. IIpunnun Jle llaTanse nmabopaTopHOH

pabore,
KOJIITOKBHYM

7. |MmuoroxomnonentHele |PactBopsl. CiocoOBI BBIpaXeHNS KOHIEHTPAIHMH PaCTBOPOB. Oruer o
CHCTEMBI, PaCTBOPBI IIpurorosneHue pacTBOPOB Pa3IMUHbIX KOHIIEHTPA LU, nabopaTopHOH

pabore

8. |MHOrOKOMIIOHEHTHbIE | DIEKTpOIUTHUYECKas Aucconnanus. PaBHOBecHs B pacTBOpax Oruer o
CHCTEMBI, PaCTBOPEI 3JEKTPOIHUTOB. nabopaTopHOH

pabore

9. |MHorokommoneHTHble |VoHHOe mpom3BeneHHE BOABL. BOMOPOIHBIH MOKa3aTelb. Oruer no
CHCTEMBI, PaCTBOPEL T'unponusconeil. nabopaTopHOit

pabore,
KOHTPOJIbHA S
paboTta

10. |KommiexcHsle XapaKrepHble CBOICTBA KOMILIEKCHBIX COCIUHEHUH. Oruer 1o
COEIMHEHUS nabopaTtopHOit

pabore,
KOHTPOJIbHA S
pabora

11. |OxucnuTensHo- OKHCIUTENBbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA MPOCTBIX U Oruer no
BOCCTaHOBUTENIbHEIE CJIOXKHBIX BEIECTB. nabopaTopHOH
peaxiuu pabote

12. |OkucnuTenbHO- DIEeKTPOXUMUYIECKUE MPOILIECCH Oruer no
BOCCTaHOBHTENbHBIE nabopaTopHO
peaxiuu paborte

13. |Crpoenue aToma. IlonsaTHe O KBaHTOBBIX uHciax. llopAgokx 3amoaHeHus Konnoxsuym

2JEKTPOHHBIX 000104YeK. 3a BUCUMOCTb YHEPTUH opOuTameil oT|
ITaBHOTO ¥ OPOWTANBHOTO KBAHTOBBIX 4Hces. IlpuHIMM
ITaynu. [lpaBuno Xynaa. Ilpasuna KneukoBckoro.
14. |Ilepuoauueckuit 3akon |Ilepuoagnueckas cucrema Mengeneesa. CBoiicTBa aTOMOB: Konnoksuym

J.1. Menneneena.

paxnyc, DHEpPIrUs HOHH3AIHH,
JJIEKTPOOTPUIIATEIBHOCTE (110

CPOJACTBO K
Tlonunry,

3JIEKTPOHY,
Mannukeny,




Onpeny-PoxoBy), BaJICHTHOCTh U CTENEHb OKHCICHUS.
HepI/IO}II/I‘IHOCTB B M3MEHEHHH CBOMCTB aTOMOB XHMHYECKHX

anemeHToB. OOmme  CBOWCTBAa  pa3NWYHBIX  KIacCOB
XUMHUYECKHAX JJIEMCHTOB.
15. |Xummdeckas cBA3b Ilpupona xumudeckod cBsA3u. TumnuuHasg 3aBUCUMOCTH Konnoksuym
NOTEHIMATBPHON JHEPIHH CHCTEMBI OT MEXBSIEPHOTO
paccrosiHus. XapaKTepUCTUKH XMMUYECKOW CBSI3U: SHEPIuUf,
JUIHHA .
16. |Xummaeckas cBA3b Honnas cBa3p. PacueT 3Hepruu HOHHOU CBSI3M U DHEPIUU Konnoksuym
KpUCTAJLINYECKOM peleTku. BiusHue pa3mMepoB HOHOB U UX
3apsiia Ha CTeNIeHh HOHHOCTH CBS3H.
2 cemecTp
Ne HaumenoBaHue pasnena Conepxanne pasziena (Temsi) dopMma TeKyIlero
(Temsr) KOHTPOJIS
17. Kucnopox,Bonopoa, Boaa, nepekuch BOJOPOIA . Otuer no
Bognopon,ero N
COCIMHCHUSI. nabopatopHoi
paboTte
18. |DOnements VIIT A HuepTHBIe (01aropoiHbIe) Ta3kl Konnoksuym
TPYTIIEI
19. |Onementsr VII A T'asnorens! 1 uX coeAUHEHUS Oruer 1o
TPYIIIBI nabopaTopHO#
paboTe
20. [Dmementsr VI A Cepa u ee coeJUHEHMUS. Oruer no
TPYTIIEL. nabopaTopHOH
pabore
21. |OmemeHtsl V A rpynmsl. |A30T B €TO COCTHHEHUS Oruer no
nabopaTopHOH
pabore
22. |Onementst V A rpymmsl. |®ochop, cypbMa, BUCMYT U UX COCIUHCHIUSL. Oruer 1o
nabopaTopHOH
pabore
23. |Onementst IV A rpymnms! | Yriepoa, KpeMHUHA, 0JT0OBO CBHHEI[ U UX COCTUHEHUSL. Oruer 1o
nabopaTopHOH
pabore
24. |Onements! [IT A bop, antomunuii. Ortuer o
TpyIIBL. nabopaTopHOH
pabote
3 cemecTp
HaumenoBanue pasnena dopma TeKyuiero
No ConepsxaHue pasnaena (TeMbl)
(Tembl) KOHTPOJISI
25. Seserro ] A ull A H_[eno%Hme Y IEJT0YHO3EMENbHBIE METAJLIB, OEpUILITUH, Oruer mo §
rpym MarHUU. nabopaTopHO#
pabore
26. [Onementst [ Anll A CuHTE3BI COeAMHCHHI HEeTIePEeX0JHBIX YIEMEHTOB. Oruer 1o
Tpymnn nabopaTopHOH
pabore
27. |DnemeHThl MOOOUYHBIX | TWUTaH, BAHAIUW U UX COCIUHEHUS Otuet 1no
noarpynm III - V rpynm. nabopaTopHOH
pabore
28. |Onementsl  10004HOM| XpoM, MOJIUO/IEH, BOJIb(PaM U UX COCTUHCHHUSI. Oruer o
noarpynmsl VI rpynmst. nabopaTopHOH
pabote
29. [DnemenTtnl mo0ovHO| MapraHen 1 ero COeIuHCHUS Oruer 1o
noarpynmnsl VII rpynmst. nabopaTopHO#t
pabote
30. [Onements nobounoi  |XKemnezo, koOanbT, HUKEIb. KOMIIJIEKCHBIC COCIMHCHUS Otuet no
noarpymnmsl VIII JKenesa, koOaibTa, nabopaTopHO#t
TPYTIIEL. HUKEJIs. pabote




31. | DmemMeHTH HOO0YHOM Mens, cepedpo, IUHK, KaIMUAH U UX COCTUHEHMUSL. Oruert mo
noxarpyms [ u 1 nabopaTopHOH
TPy IIIBI pabore

2.3.3 IlpumepHasi TeMAaTHKA KypPCOBBIX pa0doT (IPOEKTOB)
KypcoBsie paboTbl He TpeLyCMOTPEHBI yUYEOHBIM IJIAHOM.

2.4 TlepevyeHb y4eOHO-METOAUYECKOTO OOecnedeHus JIsi CAMOCTOSITeIbHOW padoThl
00y4yarmuxcs Mo AUCHUILINHE (MOIYJII0)

[epedeHpb yueOHO-METOAMYECKOTO 00eCIIeYeHHSI TUCIIUIITNHBI 110 BBITIOJTHEHUIO

No Bug CPC CaMOCTOSTEIBHOM paboThHI

1 |[popaboTrka 1. AxmeroB, H. C. O0mias u HeopraHuueckasi XuMus : Y4eOHUK IS
yaebuoro By30B / H. C. AxmeroB. — 14-¢ u3n., crep. — Cankr-IletepOypr : Jlawb,
e ") 12025, — 744 c. ~ 1SBN 978-5-507-50851-8. — Texcr : dneKrporit /

Jlanb : anekTpoHHO-0MONMHoTeunas cuctema. — URL:
https://e.lanbook.com/book/481298

2. I'punByn, H. Xumust 51eMeHTOB : B 2 T. (KOMIUIEKT) : cripaBouHuK / H.
I'punaByH, A. DpH1o ; mepeoa ¢ anrauiickoro JI. FO. Anuk6epoBoii ;
xynoxuuku U. E. Mapes, H. A. HoBak. — 5-e u3zn. — Mocksa :
Jlaboparopus 3Hanwmii, 2021. — 1348 ¢. — ISBN 978-5-93208-567-7. —
TekcT : anexkTpoHHbIH // JIaHb : 3EKTPOHHO-OMOINOTEYHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/166762

3. Heopranuueckas xumus: B 3-x Tomax/ [loxgpen. FO.Jl. Tperpsakona:
T1: ®u3uKo-XUMHUYECKHE OCHOBBI HEOPTaHUYECKOM XUMUU: YUeOHUK
st ety . BoiciLy4eO. 3aBenenuit/ M.E. TamMm, FO0.J1. TpeTbsikos; - M:
N3narensckuit neHTp «Akamemus», 2004. — 240c.

3. Heopranuueckas xumus: B 3-x Tomax/ [Toxpen. FO.J1. Tperbskona:
T2: Xumus HemepeXoHbIX SJIEMEHTOB: YUeOHUK IS CTY/I. BBICILY4Ye0.
3apeaeHuii/ A.A. Jlpoznos,B.I1. 3nomanos, I.H. Mazo, ®.M.
Cnupunionos; - M: MUznatenbckuii eHTp «Akagemus», 2004. — 368c.

4. Heopranmdeckas xumust: B 3-x Tomax/ [Tox pen. FO.[1. Tperbsikosa:
T2: Xumus nepexoaasix 3aemMeHToB KH.1: YueOHuk as cry.
BhIcHLy4e0. 3aBeaenuit/ A.A. JIpo3nos,B.I1. 3nomanos, I'.H. Ma3o,

@ .M. CnupuaoHos; - M: U3natenbckuil neHTp «Axagemus», 2007. —
352c.

5. Heopranuueckas xumusi: B 3-x tomax/ [lox pen. FO./1. TperbsikoBa:
T2: Xumus nepexoupix aneMeHToB KH.2: YueOHuk 1ist ey,
BhICIIYueO. 3aBeaeHuit/ A.A. Jlpo3nos,B.I1. momanos, I'.H. Mazo, ®.M.
Cnupunonos; - M: U3natensckuii neHTp «Axaaemus», 2007. — 400 c.
6. Meroanueckue peKOMEHJalluU K OpraHU3alluK ay IUTOPHOH U
BHEAyAUTOPHOM (caMOCTOSTENbHO ) pabOThI CTYJICHTOB: METOJMYECKIE
ykazanus / coct. T.I1. Cropoxxenko, T.b. [Tounnok, A.B. becnianos,
H.B. Jloza. — Kpacnogap: Ky6anckuii roc. yH-T, 2018. 89 c.

2 |lloaroToBka K [1] Kocteipuna, T.B. (KyoI'Y). O6mas xumus [Tekct] : nabopatopHblii
nabopatopHbM \pagrykym. [4. 1]/ T. B. Kocteipuna, T. I1. Croposkerko, B. A.
padotanm Bounbinkus ; M-Bo o6pa3oBanus u Hayku Poc. denepanum, Kybanckuii
roc. yH-T. - Kpacnozap : [KyOanckuii rocyapcTBeHHbIN yHUBEpCUTET],
2022. - 224 c.

[2] aiires, O.C., MccnenoBarenbCKuil MPakKTUKYM 1O OOIIEH XUMUH.
[Tekcr] : yuebHoe mocodue ; M.: Mzn-Bo MI'Y, 1994. -480 c.




[3] Apmammukosa, E.JM. CO0pHHK 3a7a4 10 HCOPraHUYECKONH XHUMHUH.
[Tekcr] : yueOHOE mocoOue Tl CTYJCHTOB BBICIINX y4e0. 3aBeIeHUM/
E.N. Apnammukosa, I.H. Ma3zo, M.E. Tamwm / mox pen. FO. 1.
TpetbsikoBa; M.: M3narenbckuil neHTp «Akaaemus», 2008. - 208 c.

[4] Kocteipuna, T.B. (KyoI'Y). O6mas xumus [Teker] :

nabopatopubiii mpaktukym. Y. 2 / T. B. Kocteipuna, T. I1. CtopoxeHko,
B. A. BonbiakuH ; M-Bo o6pa3oBanus u Hayku Poc. @enepanuu,
Ky6anckuii roc. yu-t. - KpacHonap :

[Kyb6anckuii rocynapctBeHHbli yauusepcutet], 2016. - 97 c.

[5] IIpakTrKyM 110 HEOpraHUYECKOi XUMHUU: Yued. mocodue st CTy/.
BhICHIL yue0. 3aBenenuii/ B.A. Anemmn, K.M. JlynaeBa, A.1. XKupos u
ap.; [Ton pen. FO./. TperbsikoBa — M.: M3naTrenbCKuii HEHT
«Axkamemus», 2004. — 384 c.

[6] ITpakTrKyM 110 O0IIEH U HEOpraHUudeckoi xumMuu [Tekct] : yuebHOe
rmocobwue A7 CTyeHTOB By30B / Anuk6eposa JI. 1O. u ap. - M. :
BJIAZIOC, 2004. - 319 c. : un. - (IIpakTukym Jutst By30B). - buGmuorp.:
c.311. -ISBN 569101143X

[7] Meroauueckue peKOMEHIAIMU K OpraHu3aiiy ayJuTOPHON 1
BHEAYJUTOPHO (CAaMOCTOSTENBHON ) padOThI CTYACHTOB: METOJMYECKIE
ykazanus / coct. T.II. Ctopoxenko, T.b. Ilounnok, A.B. becrianos,
H.B. Jlo3a. — Kpacnonap: Kybanckwuii roc. yu-t, 2018. 89 c.

[8] MeTonmueckue peKkOMEHJalluK K OpraHU3aluy ayIUTOPHOU U
BHEAYJUTOPHOI (CaMOCTOATENbHOI) pabOThI CTYIEHTOB: METOJMYECKHIE
ykazanus / coct. T.II. Ctopoxenko, T.b. [lounnok, A.B. becnanos,
H.B. Jloza. — Kpacunogap: Ky6anckuii roc. yu-t, 2018. 89 c.

IToaroroBxka k
TEeKyIlleMy
KOHTPOJIIO

1. Axmeros, H. C. O0mias 1 HeopraHuueckasi XuMus : Y4eOHUK IS
By30B/ H. C. AxmetoB. — 14-¢ u3n., crep. — Cankr-IlerepOypr : Jlans,
2025. — 744 c. — ISBN 978-5-507-50851-8. — TekcT : 2JIeKTpOHHBIH //
Jlanb : anekTpoHHO-0MONMHoTeunas cuctema. — URL:
https://e.lanbook.com/book/481298

2. I'punByn, H. Xumust 51eMeHTOB : B 2 T. (KOMIUIEKT) : cripaBodHUK / H.
I'punaByn, A. DpHio ; mepeo ¢ anrauiickoro JI. FO. Annk6epoBoii ;
xynoxuuku U. E. Mapes, H. A. HoBak. — 5-e u3a. — Mocksa :
Jlaboparopus 3Hanwmii, 2021. — 1348 ¢. — ISBN 978-5-93208-567-7. —
TekcT : anexkTpoHHBIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEUHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/166762

3. Heopranuueckas xumus: B 3-x tomax/ [loxgpen. FO.Jl. Tperpsakona:
T1: ®u3NKO-XUMHUYECKHE OCHOBBI HEOPTAaHNYECKOM XUMUU: YUeOHUK
st ety . BoiciLy4e0. 3aBenenuit/ M.E. Tamm, F0.J1. TpeTbsikos; - M:
N3narensckuii neHTp «Akamemus», 2004. — 240c.

3. Heopranuueckas xumusi: B 3-x Tomax/ [lox pen. FO.Jl. Tperbsixona:
T2: XuMus HermepexoJHbIX JIEMEHTOB: YUeOHUK IS CTY/I. BBICILY4eO.
3apeaeHuii/ A.A. Jlpoznos, B.I1. 3nomanos, I.H. Mazo, ®.M.
Cnupunonos; - M: MUznatenbckuii eHTp «Akagemus», 2004. — 368c.
4. Heopranmdeckas xumust: B 3-x Tomax/ [Tox pen. FO.[1. Tperbsikosa:
T2: Xumus nepexoaasix 3aeMeHToB KH.1: Y4eOHUK 11 CTY/I. BBICIIL.
yue0. 3aBenenuit/ A.A. JIpoznos, B.I1. 3nomanos, [.H. Ma3zo, ®.M.
Cnupunonos; - M: Uznatenbckuii ieHTp «Akagemus», 2007. — 352c.
5. Heopranuueckas xumust: B 3-x tomax/ [Togpen. F0.J1. Tperbskosa:
T2: Xumus nepexoanbix syeMeHToB KH.2: Y4eOHuK 115 CTy .
BhICILYyueO. 3aBenenuit/ A.A. [Ipo3nos, B.I1. 3nomanos, I.H. Ma3o,
®.M. Cnupugonos; - M: Uzgarenbckuid



https://e.lanbook.com/book/481298
https://e.lanbook.com/book/166762

neHTp «Axagemus», 2007. — 400 c.

6. COopHUK 3a/1a4 110 Heopranudeckoit xumun: yueb. [Tocobue s cry.
BoIciI yueO.3aBenennii / E.M. Apnammnnkosa, [ H. Mazo, M.E. Tamm;
noj pea. FO.J1. TpetbsikoBa. — M.: U3naTenbCkuil IEHTP « AKaIEMUSD»,
2008. — 208 c.

7. 3aniueB O.C. 3agaun, ynpaxHEHUS U BOIIPOCHI IO XUMHUU

VYue6. mocobue ans By3oB. — M., Xumus, 1996. — 432 c.

8. Cupuos B.B., [TonkoBuu I'.A., Bacunsena I'.11. 3anaun,
BOIIPOCHI U YIIPAKHEHUS 110 OOIIEH M HEOPTaHUYECKON XUMHH. /
MuHck «YHuBepcurerckoey, 1991. — 350 c.

9. Meroanueckue peKOMEHJalUK K OpraHU3alluy ayAUTOPHOU U
BHEAYIUTOPHOM (CAaMOCTOSTEIBHOM ) paOOThI CTYJICHTOB:
Mertoaunueckue ykazanus/ coct. T.I1. Cropoxenko, T.b.

[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kybanckuii

roc. yH-T, 2018. 89 c.

Y4eOHO-MeToIMYecKue MaTepuaibl JJIsi CaMOCTOSITEIbHOW pPabOThl OOydYaroOLIMXCS U3
qycila UHBAJIM/IOB U JIUII C OTPaHMYEHHBIMH BO3MOXKHOCTSIMHU 3710poBbs (OB3) mpenocrasistores
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHHUSM UX 3I0POBBSI U BOCIIPUATHS HH(POPMALIUHN:

JUis uL ¢ HapyLIEHUSIMU 3pEHUS:

— B IieyaTHOU popMe yBeIMUEHHBIM IpU(TOM,

— B (popMe AIIEKTPOHHOT O JOKYMEHTA.

JUis i ¢ HapyIIEeHUsIMU CyXa:

— B IieyaTHOH (opme,

— B (pOpMe AIIEKTPOHHOTO JOKYMEHTA.

JUis a1 ¢ HapyIEeHUsIMU OIIOPHO-ABUTaTEIbHOIO amapara:

— B IIeyaTHOH (opme,

— B (hopMe JIEKTPOHHOT O JOKYMEHTA.

JlaHHBIN TepedYeHb MOXET OBbIThb KOHKPETU3HPOBAH B 3aBUCHUMOCTH OT KOHTHMHIEHTA
00y4aroImXxcs.

3. O0pa3oBaTejibHble TEXHOJIOTHHM, NPUMeHsieMble NPU OCBOEHHUM JAUCHUILIUHBI
(MomyJis)

B Xxonme wu3ydeHMs IUMCUHMIUIMHBI NPEAYCMOTPEHA peaau3alus KOMIIETEHTHOCTHOIO
MOJAX0/Ia, YTO MPEAYyCMATPUBACT IIMPOKOE HCIIOIH30BAaHUE B Y4COHOM MPOIECCE aKTUBHBIX H
MHTEPAKTUBHBIX POpPM TpoBeneHUs 3aHATUI. IHTEpakTHBHOE 00yUeHHE - MYTh K YIPaBICHUIO
CUCTEMBI CAaMOCTOSITETbHON PabOThI CTYICHTOB.

TexHon0rusl UHTEPAKTUBHOI'0 OOYUEHUS 3aKJIF0YAE€TCS B TOM, UYTO Ha MPOTSHKEHUU BCETO
y4eOHOTO BPEMEHH MPOUCXOAUT OOMEH MHEHHSMH, BBICIYIIMBAIOTCS U OOCYKIIAIOTCS pa3HbIC
TOYKH 3pEHHS CTYJIEHTOB. MHTEpakTUBHBIE METOABI - 3TO CIIOCOOBI IIeTeHAIPaBICHHOIO
YCUJICHHOT' 0 B3aUMOJICVCTBUA MPENOAABATENH U CTYICHTOB IO CO3JaHHU IO ONTUMAJIBHBIX yCIIOBHIA
nporiecca oOydeHusl.

Opranuzanus M3y4eHUs Marepuanga Kypca OCYLIECTBISETCS Ha OCHOBE CHCTEMHO-
JeITEIIbHOCTHOTO TI0JIX0/1a M PEKOMEH JallMi TTO3TAITHOTO (POPMUPOBAHMS YMCTBEHHBIX JI€H CTBUIA
U TPaKTUYECKUX HaBBIKOB paboThl. [lpm OCBOEHMM JUCIUILIMHBI HCHOJB3YIOTCS —Kak
TPaAULIMOHHBIE, TAK U HOBBIE I1€JarOrMYECKUE TEXHOJIOTHU.

Jlekiuu ABJSIFOTCS.  TPAAWIIMOHHBIMH TIpH OOYYEHHMHM B By3aX U CIHOCOOCTBYIOT
(bopMUPOBAHUIO Y CTYJCHTOB 0a30BbIX 3HAHM I, OCHOBHBIX MBICIUTEIIBHBIX Ollepaluii, pa3BUTHIO
JOTUKHU. JleKuuum HOCAT MOTHMBAUMOHHO-IIO3HABATENIBHBIN XapakTep. B KadecTBe CIOBECHO-
HArJsiAHOTO METO/Ia OOYYEHUsI MCTOJIb3YeTCsl JEMOHCTPAIMOHHBIN XUMUYECKUN IKCTIEPUMEHT,
KOTOpBII MPOBOAUTCS TMPU UTEHUHM JEKUUH U TMPOBEACHUU JaOOPATOPHBIX 3aHSTUH.



JIeMOHCTpPAIlMOHHBIA 3KCIEPUMEHT MO3BOJSIET IPENOAaBaTeNo CHOPMUPOBATh HHTEpPEC K
OpeaMery y CTYAEHTOB, o0OydaeT IpueMaM TEXHHKH JIabOpaTOPHOrO0 3KCIEPUMEHTA.
JleMOHCTpallMOHHBIN SKCIEPUMEHT - UCTOYHHUK IPUOOPETAEMBIX CTYAEHTOM 3HaHUM, HaBBIKOB,
YMEHUI; CpPEICTBO TNPOBEPKHM HCTUHHOCTH BBIIBUTAEMBIX THIIOTE3, PEUICHUS Y4YEOHBIX |
UCCIIEIOBATENBCKHUX MTPOOIIEM.

JlaGoparopHble 3aHATUS SBJSIOTCS TPAAULMOHHBIMM TNpU OOYYEeHMHM B By3ax H
CIIOCOOCTBYIOT (POPMHUPOBAHUIO Y CTYACHTOB HABBIKOB MPAKTUYECKONW PAOOTHI ¢ XUMHYECKIMH
BCIICCTBaMU, 6330BBIX 3HaHI/II71, OCHOBHBIX MBICIUTCIIBHBIX OHepaHHﬁ, Pa3BUTUIO JIOTUKH.
JlaGopaTopHble 3aHATHS SBIAIOTCS CAMOCTOATEIBHBIMH M HMEIOT MPOOJIEMHO-TTONCKOBBII
xapakrep. JJaboparopHast paboTa, BBIOIHSIEMAst CTYJCHTOM, SIBJIICTCS TPOOIEMHOM cUTyaruel u
€e peIICHHE MO3BOJISICT PEAM30BaTh TBOPYECKYIO JESITEIILHOCTh, Pa3BHTh KOMMYHHKATHBHYFO
CIIOCOOHOCTh Ka)KAOTO CTYJECHTA, HAYYUTh €ro apryMEHTHPOBAHHO BBIPAXKATh CBOM MBICIH B
NPUCYTCTBUHM JPYTHX, pa3BUBAaTh HAaBBIKM AKCIIEPUMEHTAIBHON paboThl. JlabGopaTopHsIii
INPaKTUKYM — HCTOYHUK NPUOOPETAEMBbIX CTYJIEHTOM 3HAHUW, HAaBBIKOB, YMEHUW; CpPEACTBO
IMPOBCPKHU HMCTHUHHOCTH BBIJIBUIACMbIX THUIIOTE3, PCHICHUSA y‘-Ie6HI)IX n HCCICAO0BATCIBCKUX
npobiem.

Jist moBwimeHuss GQQGEKTUBHOCTH yYEeOHOTO Tpollecca HCIONB3YIOTCS CICIyIONIHe
00pa3oBaTenbHBIC TEXHOJIOTHH: HH(POPMAIIMOHHO-Pa3BUBAIOIINE TEXHOJIOT UM, HallPaBJICHHbIC HA
(opMUpOBaHHE CHCTEMBI 3HAHUH, 3aIIOMIHAHKE M CBOOOIHOE OTeprpoBanue uMu. cmonb3yercs
METOJl TPOOJIEMHOIO H3JIOKCHHSI MaTephaia, CaMOCTOATEIbHOC H3YYCHHUE JIUTEPaTyphl,
IpPYMEHEHNE HOBBIX HH(POPMALMOHHBIX TEXHOJIOTUH TSI CAMOCTOSATEIBHOTO TOTIOJTHEHH S 3HAHUI
BKJIFOYas UCIIOJIb30BAHUEC TCXHUYCCKUX U 3JICKTPOHHLIX CPCACTB I/IH(bOpMaI_[I/II/I; ACATCIIBHOCTHBIC
IMPaKTUKO-OPUCHTUPOBAHHLIC TCXHOJIOTMHW, HAIPABJICHHBIC Ha q)OpMI/IpOBaHI/Ie CHUCTEMbI
NpoQeCcCHOHANBHBIX  NPAKTHYECKHUX YMEHHH TpU  TMPOBEACHHHM OSKCIEPUMEHTAIBHBIX
UCCIIeIOBaHU M, 00eCIIeYNBAIOIINX BO3MOXKHOCTh Ka4€CTBEHHO BBITIOJHATH MPOPECCHOHATBHYIO
ACATCIIBHOCTh, pa3BHUBAIOIINC HpO6HeMHO'OpI/IeHTI/IpOBaHHBIe TEXHOJIOTUHU, HAIIPAaBJICHHBLIC Ha
(dopMupOBaHHE U pa3BUTHE MPOOIEMHOT 0 MBIIIIEHHU I, MBICTTUTEIbHO i aKTUBHOCTH, CHOCOOHOCTH
BUJIETh U (POpMYIHpPOBaTH MpOOJIEMBI, BHIOMpPATh CIIOCOOBI M CpPEACTBA IS WX PpEIICHUS;
TEXHOJOTMH  JINYHOCTHO-OPUEHTUPOBAHHOTO  OOy4YeHHS, MO3BOJISIIOIINME  CO3/[aBaTh
WHAMBHUIyalbHbIE O0OpA30BaTENbHBIE TEXHOJIOTUH, OOCCIICYMBAIOIINE YYET  pasIHYHBIX
crocoOHOCTel  00ydarommx, CO3JaHUE HEOOXOOMMBIX YCIOBHM sl  Pa3BUTHSA  HX
WHAMBH/TyaTbHBIX OCOOCHHOCTEH.

Jlns WHBaIMIOB W JIMII C OIPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0pPOBbSl MOTYT OBITBH
UCIIOJIb30BAHBI o0pa3oBaTeibHbIE TEXHOJIOTHH, MTO3BOJISIONINE MOJTHOCTBIO
W HAMBH/Ty ATU3UPOBATH COAEPIKAHNE, METOBI M TEMITBI y4eOHOM JIeSITeIbHOCTH, BHOCHTH BOBPEMS
H€O6XOILI/IMBIC KOPPCKTHUBBI, KaK B ACATCIBHOCTb CTYACHTA-WHBAJIIMAA, TaAK U B ACATCIBHOCTbH
MPETOAaBaTeIs.

4. OueHoYHble cpeacTBa JUISL  TeKYLIero KOHTPOJSI  YCHeBAeMOCTH H
NPOMEKYTOYHOI aTTecTanun

B cootBerctBuu ¢ IlonokeHneM o MpOBENEHUU TEKYLIETO KOHTPOJS YCIEBAEMOCTH U
IPOMEKYTOUHOH arrectanuu oOyuatommxcst KyOol'Y um ero ¢unmanoB, TeKymmii KOHTpPOJb
YCIIEBAEMOCTHU CTYJICHTOB IMPOBOJIUTCS B I[EJISIX COBEPIICHCTBOBAHUS U HETIPEPHIBHOTO KOHTPOJIS
KayecTBa 00pazoBaTeIbHOIO MpoIecca, MPOBEPKe YCBOCHUS yU4eOHOr0 MaTepuaa, ak THBU3aLHN
CaMOCTOATEIBLHON PpabOThI CTYACHTOB. TeKylMii KOHTPOJIb 3HAHUN CTYJCHTOB OCYIIECTBIISCTCS
MOCTOSIHHO B T€YEHHUH Y4eOHOTo rojaa. Buapl TeKylero KOHTPOJs: YCTHBIH ONpPOC U PELIeHUE
pacueTHBIX 3a/ad, 3aluTa JIAbOpaTOpHBIX paldoT, KOJJIOKBUYMBI B paMKax MPOBEICHUS
1abopaTOpHBIX padoT, TPOBEPKA 3HAHUM 1O pe3yIbTaTaM CaMOCTOSITEIIBHOM pabOThI CTYJICHTOB,
OIICHKA aKTUBHOCTH CTYJICHTA Ha 3aHATHUSIX.

O1ieHOYHBIE CpeICTBA BKJIIOUAIOT KOHTPOJIBHBIE MaTepUallbl [yl IPOBEICHUS TeKyLIero
KOHTPOJIs1 B pOopMe TECTOBBIX 3aJlaHU, TeM pedepaToB, JOKIaIa-IPE3CHTAIMH 110 MTPOOIEMHBIM



BOIIPOCAM, BOIIPOCOB JUIS TUCKYCCHH, CHTYAIIHOHHBIX 33/IaHUH 1 MPOMEKYTOYHOH aTTeCTALUU
B (hopMe BOIIPOCOB K 3aUETYy.

CTpYKTYpAa OlIEHOYHBIX CPEICTB IJIsl TEKYIIeil U MPOMEKYTOYHOI aTTeCTAINMN

Kon u HaumeHoBaHue
HHAUKATOpa

Pe3ynbraThl 00yUeHUs

HaumMeHoBaHUE OIIECHOYHOTO
cpeacrTBa

Texymmit
KOHTPOJIb

IIpomexxyTouHas
aTTECTaIMs

HOIIK-8.1
OcyuiecTBisieT
MearorHIecKy o
JIeSTEILHOCTD Ha
OCHOBE CIIELIHaJIbHBIX
HayYHBIX 3Ha HUH.

3naer

OCHOBBI COBPEMEHHBIX TEOPHUH B 00J1aCTH
001el 1 HeopraHUYECKOU X MU,
CBOMCTBAa XMMHYCCKHX 3JIEMEHTOB U UX
COCIMHEHUN ¥ 3a KOHOMEPHOCTH UX
W3MEHEHHUS TI0 MepUoJaM U rpymmnam
[lepuoanueckoii cucTeMbl Ha OCHOBE
TEOPHl O CTPOCHUH aTOMOB, MOJIEKYJI 1
HEMOJICKYISIPHBIX BEIIECTB,;
relarornaeckrue 3a KOHOMEPHOCTH
MPOEKTUPOBAHHUSA U OCYILIECTBICHUS
y4e0HO-BOCTINTA TEILHOTO MpoIiecca ¢
OIOpO¥ HA OCHOBBI AHATIH3A
nearori4eckux CUTyaluil u
npodeccnoHaTbHOMN peIIeKCHH.

Ywmeer

KOJIMYECTBCHHO OTIUCHIBATH SIBJICHUS U
3aKOHOMEPHOCTH B HEOPTa HIUECKHUX
CHCTEMaX Ha OCHOBE 0a30BbIX 3a KOHOB
001el 1 HeopraHUYECKOU X IMUHY;
HCIOJIB30BAThH Ha MTPAKTHUKE METOIbI
aHallu3a Ne1aroruyeckoi CuTyaluu,
npodeccruoHalbHOU pedekcuu Ha OCHOBE
HayYHBIX 3HaHUH B 00712 CTH XUMHH.
Baaneer

METO/IaMH aHaJIh3a Pe3yJbTaTOB
XUMHYECKUX M3MEPECHHUI HA OCHOBE
CHUCTEMBI (PyHIa MEHTAJIHHBIX X UMHYECKUX
MOHATUM, 6a30BbIX 3Ha HUM
(GyHIaMEHTaIbHBIX Pa3/IelI0OB X UMM,
YMEHISIMA MTPOCSKTHUPOBaHUS IJIEMCHTOB
y4e0HO-BOCIIMTA TEIBLHOTO Mpoliecca ¢
ONOpOY Ha 3HAHHS NPEIMETHOM 00J1aCTH.

KontponbHas
pabora;
3amaun 1is
pelieHus B
ayIUTOPHUH.
Konnoksuym.

Bonpocsi Ha
JK3aMEHe

HOIIK-8.2

Bribupaer
ONTUMAJIbHBIH
BapUaHT OpTaHU3ALIUU
MeJaroTHICCKOU
JICATSIBHOCTH HA
OCHOBE CITeI[HAILHBIX
Hay4HBIX 3HAHUH.

3naer

METO/IbI U3YUYEHUS U aHAJIM3a CBOMCTB
HEOpraHUYECKUX BELECTB U MaTEPHUAJTIOB,
MEXaHU3MBI ¥ 3a KOHOMEPHOCTH IPOTEKA HUA
XHUMHUYECKUX NIPOILIECCOB.

Ymeer

BBIOMPATH YUCOHBIH MaTepHaI, a TAKKe
Croco6 ero Mmojayu, B 3a BUCUMOCTH OT
resieit 00pa3oBaTeIBHOTO poIecca ¢
YYIEeTOM ICUXO0(H3NOTOTHIECKUX
0COOEHHOCTEH pa3BUTHUS 00y Ja FOITHXCS.
Baageer

Pa3NUIHBIMA METOIHKAMH PELICHUSL
yIpaXHEHHH U 3a]1a4, KOTOPbIE O3BOJISIOT,
¢ y4€TOM 3a KOHOMEPHOCTEM BO3paCTHOTO
pa3BUTHUSA KOTHUTUBHOM M TMYHOCTHOU
cdep 00yUaroImXCsl, OCYLIECTBIATH
y4eOHO-BOCIIUTATENbHBIH IpoLecc.

KonTponsHas
paborTa;
3angayu ais
peeHus B
ayIUTOPHH.
Konnoxsuym

BomnpocrsiHa
9K3aMeHe




TunoBble KOHTPO/IbHBbIE 32/1aHUSI WU HHbIE MAaTePHUAJIbl, HEOOX0MMBbIe /ISl OLICHKH
3HAHUH, YMEHMIi, HABBIKOB U (MJIM) ONBITA eATeJbHOCTH, XaPAKTePU3YIOLIHX ITANbI
(popMupOBaHUsI KOMIIETEHINI B Mpolecce 0CBOEHNs 00pa30BaTebHOM POrpaMMbl

4.1.1 IlpuMepsI BONPOCOB JIsl yCTHOTO ONPOCa

Tema «I'aioreHsl U UX COCAMHEHHS
1. KakoBa »yiekTpoHHass KOH(HUTypauus aTOMOB 3yieMeHTOB 17-i1 rpynmnbi? Kakue crenenu
OKHUCIIEHUS XapaKTepHBI I AITHX dieMeHToB? IlpuBeanTe mnpuMephl COCIMHEHHIH OSTHUX
3JIEMEHTOB B Pa3IMYHBIX CTETICHSIX OKHCICHUS.
2. Kak mensirorest o rpynne F-CI-Br-1: a) pagnycel atoMoB, 0) mepBbiii IOTEHIIMA HOHU3ALIUH,
B) 2JIEKTPOOTPULIATEIEHOCTh aTOMOB?
3. Kak nmosryyaroT rajioreHsl B BUJI€ MPOCTHIX BEILECTB B MPOMBIIIIEHHOCTH U B J1abopaTtopuu?
Hanummre ypaBHEHUS COOTBETCTBYIOIINX PEAKIIUH.
4. Kax W3MEHSIOTCS OKHCIHMTENbHbIE CBOWCTBA B psay rajgoreHoB F2—Cl—Bra—2?
[IpousmocTpupyiite 3Ty 3aKOHOMEPHOCTb IpUMEpaMH XUMHYECKHUX peakiuidl. B yem
MPOSIBIISIFOTCS. OCOOCHHOCTH (pTOpa 1Mo CpaBHEHUIO C APYTUMHU rajioreHaMu? J{jist OKHCITUTENBHO -
BOCCTAHOBUTEJIbHBIX IIPOLIECCOB HAMMILIUTE 3JIEKTPOHHO-NOHHBIE YPaBHEHHUS IOy PEAKIIUIA.
5. Kak u3mensietcs B psiay raimoreHoBoopojoB HF-HCI-HBr-HI: a) mexxaromuoe paccrosinue H-
Hal, 6) mpoYHOCTH CBSI3H, B) KUCIIOTHBIE CBOHCTBA HX PACTBOPOB B BOJIE?
6. Kak M3MEHSIIOTCS BOCCTAaHOBHMTEIBHBIE CBOMCTBA B psiAy radoreHoBogoponos HF-HCI-HBr-HI?
[IponmnrocTpupyiTe 3Ty 3aKOHOMEPHOCTh NpUMEpaMH XUMHUYeckux peakuuil. Kak momyuator
raJIOreHBOJOPOABI? J{JIs1 OKHCIUTETPHO-BOCCTAHOBUTENILHBIX TPOI[ECCOB HAMMUIIIMTE SJIEKTPOHHO-
HMOHHbBIE ypaBHEHUS OJTypeaKkIuil.
7. Kak ranorensl pearupyot ¢ BoJgoi? Hanummre ypaBHEHU COOTBETCTBYIOLMX peakiuii. Jlaiite
OTIpe/IeTICHNE PEAKIIUH JUCIIPOTIOPIIHOHUPOBAHH .
8. Kakoso Haszsanue kuciaor HCIO, HCIO2, HCIO3, HCIO4 1 u ux coneit. Kak Mensercs cuia
kuciot B psny HCIO-HCIO2-HCIO3-HCIO4?
9. Kak menstoTcs okucnutensabie coicTBa B psgy HCIO-HCIO2-HCIO3-HCIO4?
10. ComocraBbre 1o psny okcokucinor HClO3-HBrO3-HIOs3: a) okucnutensHble cBOMCTBA, 0)
KHCJIOTHBIE CBOWCTBA, B) TEPMHUECKYIO yCTOMUMBOCTh. HanmuimmTe ypaBHEHU S COOTBETCTBYIOIINX
peaKuuu.

4.1.2 TlpuMepsl pacyeTHBIX 33124, pACCMATPUBAEMbIX HA 3aHATHIX

1. B xakoM KoJn4ecTBe BOJIBI clieayeT pacTBopuTh 23 1 raunepuna C3H8O3, 4Tobbl mosryunTh
pactBop ¢ temmneparypoii kurnerus 100,104 °C? D0ymmmockonudeckass KOHCTaHTa BOJBI paBHA
0,52 °C kr/mob.

2. Paccuuraiite maccy 15 % oneyma, KOTOpyI HEOOX0aUMO 100aBUTh K 4,46 KT BOJBI, YTOOBI
MOJTyYUTh PACTBOP C MACCOBOH J0JIEH CEpHOM KUCIOTHI paBHOH 4,7 % mmotHocThio 1,035 r / M.
PaccunTaiite pH nomydyeHHOro pactBopa, NpHUHSB, YTO CEpHAas KUCJIOTa MO MEPBOM CTYNEHH
MIOJHOCTBIO JTUCCOLMUPOBAHA, a IO BTOPOM CTYIIEHM SBISETCS KHUCIOTOM CpEIHEH CUIIBI U
XapaKTepu3yeTcs KOHCTanTol aucconuanuu Ka2 (H2S04) = 1,2:102.

3. Ilpu xakoit u3 peakuuii ropenus HoS Beiaenurcst GomnbIie TEIroThI:

2H>2S(r) + O2(1) = 2S(x) + 2H20(1) nmm 2H2S(1) + 302(1) = 2S02(1) + 2H20(T1),

ecin  TemwnoTel  ob6paszoBanus HaS(r), H2O(r) m SO2(r), coOOTBETCTBEHHO, paBHBI
(xIx/moms): -20,15;-241,88;-297,00?

4. PaccunTaiiTe 3HaU€HUs KOHCTAaHTBl T'MAPOJIM3a, CTENEeHH Truapoinsa u pH pazdaBieHHOro
pactBopa Hutputa ammouusi NH4NO2 nmpu temneparype 22 °C. MloHHOE npou3BeAeHNE BOIBI
pasHo 1:10°14, xoncrante! qucconuanuu Ka(HNO2) = 4,0-104, Ko(NH4OH) =1,8A:10-°,

5. PaccuuraiiTe mMaccy XJIOpuzia aMMOHHS, KOTOpYI0 Heobxomumo no6aButh K 0,5 1 BOIHOTO
pacTBopa ruIpoKcuia aMMoHust KoHIleHTpanuei 0,05 moib / 11, uto6s1 pH pacTBOpa cTai paBHbIM



8. CremeHp aAuccouManuu coJd B pacTtBope paBHa 90 %, KOHCTaHTa JMCCOILIMAIIMA
Kb(NH240H)=1,8-10"°,

6. CocTtaBbTe MOJICKYJISIpHBIE M WOHHBIC YPAaBHCHUS THAPOJIN3a CISAYIONMX COJCH: XJIOPH]
xkenesa (I1), amerar kamus, Hutpart xpoma (I11). Kakoe 3nauenne pH nuMeroT pacTBOpHI 3TUX coJieii ?
OtBer moarBepaute pacuetoMm isg 0,05 Monb/m pacTBopa OJHOW W3 MPHUBEICHHBIX COIEH.
TpeOyromnryrocsi KOHCTaHTY BO3bMHUTE B CIIPAaBOYHUKE.

7. TBepmoe KpHUCTAJUIMYECKOE COEAUHEHHUE, COCTOSIEe M3 OJHOBAJICHTHOTO MeTalla H
OJIHOBAJICHTHOI'0 HEMETAJlJIa, SHEPIrUYHO PearupyeT ¢ BOJOM U BOJHBIMU PAaCTBOPAMH KUCIIOT C
BhIJICJICHUEM Bo1opoa. [Ipu B3auMoielicTBUY € BOJIOM 2,4 T 3TOT0 BEILIECTBA BBIAEIUIICS BOAOPOL
oovemom 2630 mut (u3mepeno tipu 37 °C u 98 klla), a pacTBop npruoOpen HIETOUYHYIO PEeaKIIHIO.
OmnpenennTe COCTaB BEIIECTBA M HAMMMIIUTE YPABHEHUS €TI0 PEAKIIUU C BOJOM, COJISTHON KHCIOTOM
U XJIOPOM.

8. Cynbun xxenesza (II) maccoit 9,5 r oOpaboTany pacTBOPOM COJISHOM KUCIOTHI 00beMoM 70 Mt
C MaccoBO# joneir xyopoBogopona 12 % (p=1,06 r/mm). Paccumraiite Maccy u o0BeM
BBIJICTTMBIIIErOCs ra3a (H.y.). Onpenenure, Kakas Coiib 00pa3yeTcs MpH MPOITYCKAaHWH ATOTO Ta3a
4yepe3 pacTBOP, COJAEpKaIUi 4 T TUIPOKCHIa Kanusi. PaccunTaiiTe KOJIMUECTBO BELIECTBA U MAcCy
ATOM COJIH.

4.1.3 IlpuMepbl KOHTPOJIbHBIX padoT

Teopernyeckue BONMPOCHI
1. AToMHO-MOJIEKYIISIpHAS TEOPHUSL.
2. OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI.
3. 'a30BbIC 3aKOHBI.
4. IloHsATHE 0 XNMUYECKOM 3KBUBAJIEHTE, 3aKOH YKBUBAJICHTOB.
5. Onpenenenne aTOMHBIX MacC 3JIEMEHTOB.
6. IlonsTus: TepMoAMHAMHYECKas cCUCTeMa, mapaMmeTpbl (pyHKUMU) cocTosHuUs. BHyTpeHHs
SHEprus, TerIoTa, pabdoTa.
7. IlepBblii 3aKOH TEpPMOJIMHAMUKH, IPUMEHEHUE B XUMUHM: 3aKOH ['ecca, ClenCTBUS U3 3aKOHA
I'ecca.
8. CranpmapTHOe  COCTOSIHHE  BEINECTBA, CTAHJAPTHBIC  DSHTAIBIIMH  OOpa30BaHMUSL.
TepMoxumuyecKkue pacueTbl, OCHOBAHHBIE Ha 3aKOHE ['ecca.
9. [ToHsTHE O PAaBHOBECHBIX MPOI[ECCaX B XUMUUECKON TEPMOAMHAMUKE.
10. Camonpon3BOIEHOE U HECAMOIPOU3BOJIBHOE IIPOTEKAHHE IPOIIECCOB.
11. Bropoii 3akoH TepMOAHaMUKU. I3MeHeHe SHTPOIIN Y B pa3IMYHbIX MIpoleccax (XUMHUecKast
peakius, HarpeBaHue BellecTBa, (DAa30BBIA MeEpexoi, pacuMpeHue rasza). BepositHocTHas
TPaKTOBKA MOHSTHUS “DPHTponus”, ypaBHeHue bonblimana.
12. Tperuit 3akoH TepmomuHamMuku (moctynar Ilnanka). Pacuer aOCOMOTHBIX 3HAYCHUIA
SHTPOIHUH.
13. Kpurepun caMonIpon3BOIBHOTO MPOTEKAH NS XUMHYECKUX ITPOIIECCOB B PA3TUYHBIX CHCTEMaX.
14. Sueprus 'n66ca. Dueprus ['enbMrosnpiia.
15. TepmoauHamMuyecKrii BBIBOJ 3aKOHA JEHCTBYIOMIMX MacC.
16. CKOpOCTh XMMHYECKOH PEaKIIUH.
17. 3aBUCUMOCTB CKOPOCTH pEaKLMH OT KOHIICHTPAIUH PEarupyOIINX BEIIECTB.
18. Mexanu3m peakiuu. [Topsgok 1 MOJIEKYISAPHOCTh PEaKIUH.
19. Kunernueckue KpuBble peakliMii IEpBOro ¥ BTOPOIO MOPSAKOB, ONPEeSIeHNe KOHCTAHTHI
CKOPOCTH U MOPSIIKA PEaKI[MU M0 SKCIIEPUMEHTAIBHBIM IaHHBIM.
20. 3aBUCHMMOCTh CKOPOCTH pPEaKIHMH OT Temreparypbl: npaBmio Baut-I'odda, ypaBHeHue
Appennyca. [IpeacraBienre o TeOpUU aKTHUBHBIX CTOJKHOBEHUU U TEOPUM aKTUBUPOBAHHOIO
KOMILIEKCa, PU3NUECKUI CMBICIT MPEAIKCIIOHEHIIMATbHOTO MHOKHUTENIS B ypPaBHEHUH AppeHuyca.
21. Karanmus.
22. Xummdeckoe paBHosecue. [Ipunanun Jle [laremnse.



23. I'eTeporeHHbIC paBHOBECHSI.

24. CriocoObl BhIpa)Ke€HUsI COCTaBa pacTBOpa. PacTBOpUMOCTb.

25. DHepreTrKa MpoIeccoB paCTBOPEHU S, BIMSIHHUE SHTAIBITUWHOTO U SHTPOIMTUUHOTO (PaKTOPOB.

26. UneanbHble pacTBOpbl. 3akoH Paynsa. Kunenume m 3amep3anue pactBopoB. OmpeneneHue
MOJIEKYJISIPHOM Macchl B 30YTMOCKOMMYECKOM M KPUOCKOITMYECKOM METO/IE.

27. Ocmoc. OcMOTHUYECKOE TaBJICHUE.

28. OTKIOHEHHUSI PacCTBOPOB OT WACAIBHOCTU, MNPUYUHBI. AKTHUBHOCTh. Koadduimenrt
AKTUBHOCTH. DIEKTPOIUTHYECKAs Auccoruanus. MI3oToHnueckuii KodhPHUIMeHT.

29. CunpHBIC B clTa0bIe 3JIEKTPOJIUTHI. J{Hccornanus ciia0bIX JIEKTPOIIUTOB.

30. KoHcTaHTa ¥ CTeNeHb IMccouanuu. 3akoH pazoasienus OcTBaibaa.

31. PaBHOBecue MEXIy PAacTBOPOM IJIEKTPOJIUTAa U ocaakoM. IIpomsBeneHue pacTBOPUMOCTH.
YcnoBue Beimagenus ocaaka. ConeBoit 3pdexr.

32. lucconmanus Boabl. Bogopoausiii mokasartens. Pacuer pH pacTBOpoB KUCIOT M OCHOBaHUH.

33. T'maponu3 coneid, pacuer pH pacTBOpOB THAPOTU3YIONIMXCS COJEH, YCIOBUS MPOTEKAHUS
«HEOOpPaTUMOT 0» THAPOIIU3A.

34. Bydepnsbie pacTBopsl, pacuet pH, OydepHas eMKOCTb.

35. OcHOBHBIE TOJIOKEHUSI TMPOTONUTHYECKOH Teopun bpencrena-Jloypu, mnpumeHeHune K
peakiusiM HeHTpalu3aluM, IMCCOLUAIMU, THAPOIN3a, MPOTEKAIOUIMM B BOJHBIX pPacTBOpax;
COMPSKEHHBIE Taphl KUCIOT U OCHOBAHUM.

36. Teopus JIstouca. Teopus [Tupcona.

37. Parnnue Teopuu o ctpoennu aroma. Monenu Tomcona, Pesepdopaa, moctynater bopa.

38. KopnyckynsipHO-BOJTHOBOM yanu3M. YpaBHeHnue Je bpoiins. [IpuHuun HeonpeneneHHOoCT!H
I'eitzenOepra.

39. VYpaeuenue llpenunrepa. BonnoBas ¢ynkuus snektpoHa. PaguanbHas u opOuTalbHas
COCTaBIISIIONIHE BOTHOBOM pyHKITMU. KBaHTOBBIE UncCa.

40. TTopsinok 3amoyHeHus NeKTPOHHBIX o0omouek. [Tpunanum [Taynu. [Tpasuno Xynaa. [TpaBuna
KneukoBckoro.

41. Tlepuoanueckuii 3akoH. Ilepuoguueckas cuctema Menneneesa. CTpykTypa NepUOIMYECKOM
cucreMbl MeHneneeBa.

42. CpoiicTBa aTOMOB: paAMyC, OJHEPrus HOHHU3ALHMH, CPOJCTBO K  DIEKTPOHY,
ANIEKTPOOTPHULATEIBHOCTh, BAJIEHTHOCTh U CTENEHb OKUCcIeHUs. [lepnoinyHOCTh B U3MEHEHUH
CBOMCTB aTOMOB XHUMHUUYECKHUX JIEMEHTOB.

43. Tlpupoga XUMHUUYECKON CBS3U. 3aBUCHUMOCTh TMOTEHIHAIBHONW OJHEPrUU CHUCTEMBI OT
MEXbAAEPHOT 0 PACCTOSHUS. XapaKTEPUCTU KU XUMUUECKOHN CBSI3U: DHEPT UL, JUINHA.

44, VloHHas CBsI3b. DHEPTHUS MOHHOU CBSI3U U DHEPTHS KPUCTALITUYECKON PEIICTKH.

45. OcHOBHBIC TONIOKEHHS MeTofa BaleHTHBIX cBszeil (BC). OOMeHHBII W JOHOPHO-
aKLIENTOPHBIM MEXaHNU3M 00pa30BaHMS KOBAJIEHTHOMN CBSI3U.

46. Teopust ruOpuIM3aIIUN ATOMHBIX OPOUTAIICH.

47. MexMoJeKyIsIpHOe B3auMoJelicTBue. BaH-nep-BaaabcoBble CHIIBI: JAUIONb-AUIIOIBHOE,
WHJYKIHOHHOE, IUCIEPCHOHHOE B3auMojelcTBUs. BonoponHas cBsi3p, BIUSHHUE HaIU4Ms
BOJIOPOJTHOM CBSI3U Ha CBOMCTBA BEIIECTB.

48. Merannuueckas cBsi3b. 30HHAs TeOpHUs. [IMAIEKTPUKH, TOIYIPOBOTHUKHU H TPOBOTHUKH.

49. Yrto Takoe atom? M3 uero o coctout? UYro Takoe maccoBoe umcio? Yro Takoe
paZMoaKTUBHOCTh M Tepuoja monypacnana? IlpuBenute mpumep peakiuu pagruoaKTHBHOTO
pacnaja.

50. Yrto ompenensercs npuniunom [laynu u npasunamu Xynaa? [lpuBeaurte 37IeKTPOHHYIO
xoudurypauuio S, Cr, Ge, Br, Rb, Ti%*, Fe3*, P3*, maunnas oT npeaumecTByOLIEro 61aropoaHoro
rasa.

51. Yem omnpenensieTcss NEPHOAUYHOCTH CBOWUCTB 3yieMeHTOB? IlpuBenute COBpEeMEHHYIO
dopmynupoBky Ilepmonuyeckoro 3akoHa. VYKaXHUTE€ MecTa pPAaCHOJIOKEHUS METaIOB U
HEMETaJLIOB, S-, p-, d-, u f-371emMenToOB B [1eproanyeckoii cucreme.



52. O6cyaute crenyrole OCHOBHbIE CBONCTBA XMMHYECKHMX 3JIEMEHTOB: aTOMHBIM paauyc,
IEpPBbII NOTEHIIMAl MOHU3ALUU, CPOACTBO K DJIEKTPOHY, 3JIEKTPOOTPHULATENBHOCTb. KakoBbI
OCHOBHBIE TEH/ICHLIMY U3MEHEHMS 3TUX BEJINUUH B IPYIIAX U IEpUOAax?

53. Uro takoe xumuyeckas cBsa3b? Kakue cuibl 0ObeIMHSIIOT aTOMBI B MoJieKysbl? KakoBbl
OCHOBHBIE TapaMeTPbl XUMUYECKOH cBsI3u? Ha30BUTE OCHOBHBIE TUIIBI XUMUUYECKOH CBSI3H.

54. Yto Takoe koBajeHTHas cBs3b? KakoBbl OCHOBBI MeTona BajeHTHBIX cBsizelt (MBC)? Kax
OINPENEIIAETCSl B3aMMOJCHCTBHE aTOMOB B cxeMe JIptonca? UYto Takoe NOHOPHO-aKLENTOPHOE
B3aumozeictue? [IpuBenute crpykTypst JIstonca mis monekyn HF, PF3, CCla, COClo.

55. OO6cyauTe MOHATUS «KPAaTHOCTh CBSI3U», «IPABUJIO OKTETa», «HAaCBHIIAEMOCTh CBS3U»,
«TOJISIPU3YEMOCTh CBs3U»? UYTO Takoe HampaBJIEHHOCTh KOBAJIEHTHOM CBs3M, ruOpuau3anus’?
[IpuBeauTe pEMeEpPBI MOJIEKYI ¢ SP° m SP? ruGpuausanueil. B 4eM NpOSBIAIOTCS HEIOCTATKH
MBC?

56. OKMCIUTENBPHO-BOCCTAHOBUTENBHBIE MPOLECCHl KaK peakluu IepeHoca 3JIEeKTPOHA.
Oxucnurenu u BoccraHoBUTENU. COCTaBIEHHE YpaBHEHUN OKUCIUTENBHO-BOCCTAaHOBUTEIBHBIX
peakuuii, TpOTEeKAIUX B BOJHBIX paCTBOPaX METOJIOM HOHHO-MOJIEKYJISIPHBIX TTOJTypeaKIIHi.
57. KonuyecTBEHHbIE XapaKTEPUCTHUKU OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX IEPEXOJIOB.
DJIeKTpOIHbIE MOTEHLIMAIBI METAUIOB. l'anbBaHMYECKUN 31€MEHT. BomaopoaHblil 31eKTpos U
BOJIOPOJHBIN HYJIb OTCYETA MOTECHIIAAJIOB.

58. CranmapTHbIE YCIOBUS U CTAaHAAPTHBIN MOTEHIIMAN MOTypeakuu. Tabiuubl CTaHIapTHBIX
BOCCTAHOBUTEJIbHBIX MOTEHIMaN0B. lcmonp3oBaHuMe TAaONMUYHBIX JAaHHBIX JJIs  OLIEHKH
BO3MO)XHOCTH IPOTEKAHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUMil B CTaHAAPTHBIX
YCIIOBUSIX.

59. YpaBuenus Heprcra i1 moTeHIMamna JIeKTPoAa U sl PEJOKC-PEaKIuu.

60. BiusiHue pH Ha BelMuMHY NOTEHIIMAIOB BOAOPOAHOI0, KUCIOPOJHOTO U APYTUX SJIEKTPOJIOB.
61. YuacTtue BOABI B pEakIMAX B KAUECTBE OKUCIUTENS U BOCCTAHOBUTEISA, 3aBUCUMOCTH OT pH.
62. DIIeKTpOIIHM3 pacCTBOPOB M PACILIABOB, TPOIECCHI, TPOTEKAOIINE HAa KATOIE M aHOJIE.

63. Koppo3uss MeTayuioB, MEXaHH3M 3JEKTPOXMMHUYECKONH KOpPPO3UH, CHOCOOBI 3aLIUTHI OT
KOPpO3UH.

Tunossie PACUYECTHBIC 3alaHUA

- [IpuBenenust o6beMa raza K HOpMaJbHbIM YCIOBHSIM.

- Brrunciienne OTHOCUTENBHOM MIOTHOCTH I'a3a [0 €ro MOJEKYJISIPHOM Macce.

- OnpeneneHre MOJIEKYISIPHON MaCChI 1O MJIOTHOCTH rasa.

- Briuucrnenue MoJsIpHON Macchl ra3a o MOJIbHOMY OObEMY.

- OnpeneneHre MOJEKYJISIPHOM Macchl 1o ypaBHeHUI0 MeneneeBa — Kinaneitpona.

- OnpeneneHue cpeHer MOJICKYJISIPHOM MacChl CMECH T'a30B 10 OTHOCUTEIBHOM IMJIOTHOCTH.
- OnpeneneHue napuyuagIbHbIX JaBJICHUH ra30B B CMECH.

- OnpeneneHue napyaIbHBIX JaBICHUHN ra30B B CMECH 110 0OBEMHOI /10JIe Ta30B B CMECH U
o01emMy JaBJICHUIO.

- Onpenenenue oobeMa rasza 1o 3aJaHHOM Macce.

- OnpeneneHre Maccel rasa 1Mo 3aJaHHOMY 00BEMY .

- Beranciienne abCcomoTHOM MacChl MOJIEKYJIbI BEIIECTBA.

- Pacyer ¢akTOpOB SKBHBAJIEHTHOCTH JIEMEHTOB U BEUIECTB 10 XUMHYECKUM (hopMyJiam.

- Boruucnenue q)aKTOpOB OKBUBAJICHTHOCTH B XUMHUYCCKUX PCAKIHUAX.

- OnpeneneHre MOJISIPHON MacChl SKBUBAJICHTA DJIEMEHTA.

- OnpeneneHre MOJISIPHOM Macchl S3KBUBAJIEHTA 3JIEMEHTA I10 €r0 MaCCOBOM J10JI€ B XUMHYECKOM
COC/IMHEHUH.

- Onpenenenue MOJIIPHOM Macchl KBUBAJICHTA CJIOKHBIX BELIECTB B PEAKI[MAX OOMEHA.

- OnpeneneHre MOJSIPHON MacChl SKBUBAJIEHTA CJI0KHOTO BEIIECTBA IO PEAKIUU
BBaHMOHeﬁCTBHH €ro ¢ Apyrum BCIICCTBOM.

- Haxoxpaenue npocreiimeit popMyIibl BeniecTBa o MacCOBBIM J0JISIM AJIEMEHTOB.

- Haxoxaenre nCTUHHOM (hOpMYIIBI BENIECTBA IO MACCOBBIM JIOJISIM SJIEMEHTOB H



MOJIEKYJISIpHOI Macce.

- Boruncnenne craHAapTHHIX TEIJIOT (SHTAJIBIIHNI) 00pa30BaHUsI BELIECTB 110 TEIJIOBBIM

s dexTaM peakiuii U TerIoBbIX 3(Q(HEKTOB XUMIUIECKUX PEAKIIHH 110 CTAaHAaPTHBIM TEIJI0TaM
00pa3oBaHUs pearupyrorX BEIIeCTB.

- Pacuet TenyioBoro sdgexra peakiiuu 1o CTaHIapTHEIM TEIMIOTaM CrOpaHUs pearupyommx
BEILECTB.

- PacueTrnl, oOcCHOBaHHbIE HAa B3aMMOCBSI3U BHYTPEHHEH SHEPTU U ¥ SHTANIBIIHUH.

- Boruncnenne usmenenus suepruu ['md6ca. Onpenenenne BO3MOXKHOCTH IPOTEKAHUS ITpoLiecca
10 BEJIMUMHE U3MEeHeHusI s)Hepruu [ mooca.

- Brruncnenue n3MeHeHus SHTPOIMU Pa3InUHbIX MporeccoB. OnpenerneHne BO3MOKHOCTH
IPOTEKAHMS IIPOLIEcca 10 BEIMUYNHE U3MEHEHU S SHTPOIIUH PEAKIIU Y.

- Boruucnenue nsMenenus suepruu ['n60ca XxuMuueckoi peakiuy mo 3Ha4eHHUsIM CTaHJapTHBIX
SHTAIBIINHI U SHTPONHUIN pearupyroumx BEIecTB.

- [IpumeHenre TepMOTMHAMIYECKUX (DYHKITUH JUIs1 XapaKTEPUCTUKHU CBOMCTB U PEaKIIMOHHOM
CIIOCOOHOCTH BEIIECTB.

- Beluncienne CKopoCTH peakiuy o KOHIIEHTPALsIM pearupyoUIMX BEIIECTB.

- OnpeneneHue NopsiIKa peakuu.

- BiiusiHue naBiieHust Ha CKOPOCTh peaKklHH.

- Onpenenenne N3MEHEHU S CKOPOCTH PEAKIINU BCIIECTBUE U3MEHEHMS TEMIIEPATYPHI.

- Beluncnenue n3MeHeH st BpeMEHU IPOTEKaHU sl peaKIIU TPU U3MEHEHU U TEMIIEPATYPBI.

- Brluucnenue sHepruy akTUBAIIUU PEaKLIUH.

- Brluncienyne KOHCTaHThl PABHOBECHS PEAKIIMU 110 PABHOBECHBIM KOHILIEHTPALIUSIM
pearupyroumx BeIecTB U ONPEAEIIEHUE UX UCXOIHBIX KOHIIEHTPALH.

- Brluncnenue paBHOBECHBIX KOHIIEHTPALIUI pearupyromrx BelecTB.

- Onpenenenue u3MeHeHus sHeprun ' m60ca peakiuu 1o BeIMYuHE KOHCTAHThI PABHOBECHSI.
- BiinsiHre n3MeHeHrst KOHIIEHTPALMY PearupyromirX BeleCTB Ha CMEIIEHE PaBHOBECHSI.

- BriusiHre n3MeHeHus TeMIiepaTypbl Ha CMEIlIeHue XUMHYECKOT0 paBHOBECHSI.

- BeluncieHnne paBHOBECHBIX KOHIIEHTPAL M pearupyroLMX BEIIECTB I10CIe CMELIECHUS
paBHOBECHSL.

- Brruucnenre HOHHOM CHITBI pacTBOpa CUIIBHOTO 3JIEKTPOIUTA, AKTUBHOM KOHIIEHTpAIUU
pacTBOpa CHIIBHOTO AJIEKTPOJIUTA, CPEAHET0 KOA(PUIINEHTA aKTUBHOCTH CHIIBHOTO AJIEKTPOJIHTA
110 MOHHOM CHUJIE PacTBOPA.

- Brluncnenne KOHIIEHTpAIMi HOHOB MaJIOPACTBOPUMOTO 3JIEKTPOJIUTA B €70 HACKIIIEHHOM
pacTBope.

- Boluncienue KOHIEHTpAIM HOHOB MaJIOPaCTBOPUMOIO 3JIEKTPOJIUTA B €70 HACKIILIEHHOM
pacTBOpe B IPUCYTCTBUU OJHOMMEHHBIX HOHOB.

- Breluncnenue npousBeaeHHs paCTBOPUMOCTH MajI0pacTBOPUMOTO AIEKTPOIH TA.

- OnpeneneHue yclIOBUM BbITIaICHUS OCAIKA.

- Beruncnenue BOJIOPOJHOTO MTOKA3aTEINsl paCTBOPA CUIIBHOTO U CIIa00T0 AJIEKTPOJIHTA.

- Beruncnenue konuenTpanuu nonoB OH™ o BennurnHe BOJAOPOAHOT0 ITOKA3aTeNs pacTBOpa.
- Boruucnenue pH cuibHOr0 37€KTPOIUTA C y4eTOM ero KodhpHuIneHTa akTHBHOCTH.

- Beluncnenne KOHCTaHThl THIPOJIN3a COJIN; CTETIEHU TUPOJIN3a COJIH.

- Beraucnenne pH 6ydepHoro pactsopa.

- CocraBneHue ypaBHEHU N peakiIfii: MeXXMOJIEKYISIPHOTO OKUCICHH S -BOCCTAHOBIICHHUS,
JUCIPOIIOPLIMOHMPOBAHNU ST, BHYTPUMOJIEKYJIIPHOI'O OKUCIIEHUSI-BOCCTAH OBIICHHUS;

- Onpenenenue HaNpaBJeHUsI OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIINU 10 BEIMYUHE
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX MOTEHI[UATIOB PEarupyIOIINX BEIECTB.

- Onpenenenne BO3MOXKHOCTU POTEKAHUSI OKHCIUTEIBHO-BOCCTAHOBUTENBHON pEAKLIMU 11O
BEIIMYMHE U3MEHEHUs d)HepTun [ nb6ca peakium.

- BrluncieHne OKUCIUTENIbHO-BOCCTAHOBUTEIBHOTO IOTEHIINAJIA CUCTEMBI.

- Boluncnenye KOHCTaHThl PABHOBECHSI OKMCIIUTEIbHO-BOCCTAHOBUTENILHOM pEaKIUu.

- OnpeneneHne BO3MOKHOCTHU MPOTEKAHUSI PEAKI[MU B FaIbBAHUYECKOM DJIEMEHTE.



- Onpenenenue D J1C raapBaH MYECKOT0 AJIEMEHTA C YY€TOM KOHILIEHTPAllMi HOHOB.
- [Ipumenenue 3akoHoB Papajest IpyU PaCCMOTPEHHUU IEKTPOJIM3A PACILIABOB JIEKTPOIUTOB U
BOJIHBIX PACTBOPOB JIEKTPOJIUTOB.

Kputepum oueHKH pedTHHIOBbBIX KOHTPOJIbHBIX PadoT:

Onenka

Kpurepun

YpoBenb

OTBET NOJHBIN, IPABUIIBHBINA, CAMOCTOSITENIbHBIN,
MaTeprall U3J0KEH B ONPEAECICHHON JJOTHYECKOU
MOCIIEI0BATEIIBHOCTH, IEMOHCTPUPYETCS

KOTIINYHO»

IloBBIIIICHHBIN
(TPOABMHY THIiA)
YPOBEHb

MHOT'OCTOPOHHOCTB OAX00B, MHOI'0aCIIEKTHOCTh
00cyxeHust TpoOIeMbl, YMEHHUE HAXOIUTh
palMoHaIbHbIC YT PELCHUs 3a/1a4, yCTaHaBJIUBATh
MPUUYUHHO- CJIEICTBEHHBIE CBSI3U MEKIY CTPOCHHEM,
CBOWMCTBAaMHU M IPUMEHEHUEM BEILECTB, B JIOTHUYECKOM
paccyXJIeHUH IPU PEeUICHUH 3a1a4H, TpaduIecKux
MOCTPOCHUSIX HET OIMOOK, 3a/1a4a pelieHa
parOHAIEHBIM CTIOCOOOM C KOPPEKTHBIM

M CIIOJIb30BaHHEM HEOOXOIUMBIX (PU3UKO-XUMUUECKUX
BEITMYMH, TTOJIYYCH BEPHBII 0TBET. PaboTa BhIMOTHEHA Ha
76-100 %

JlaH MOJIHBIN, IPaBUIIBHBIN OTBET HA OCHOBE U3yUYE€HHBIX
MOHATUI, KOHUENI U, 3aKOHOMEPHOCTEMN, TEOPUIA, HO
JIOMTYCKAIOTCS HECYIIECTBEHHBIE OIIMOKHU B pacyeTax Mmpu
penieHuM 3a1a4. PaboTa BeinmotHeHa Ha 66-75 %

JlaH IOJIHBIN OTBET, HO IIPU ATOM €CTh CYIIECTBEHHBIE
OIIMOKY yKa3bIBAIOIIME Ha HEYMEHHE UCII0JIb30BATh
TEOPETUYECKUE 3HAHUS U YMEHUS [TPU PEUICHUU
MOCTABJICHHBIX 33/1a4. JlaHHbIE TPOOEIIbl B 3HAHUSIX HE
MPENsATCTBYIOT AajibHeleMy o0yuenuto. Pabora
BeITIOTHEHa Ha 50-65 %

OTBeT 00HAPYKUBAET HE3HAHNE OCHOBHOTO (ITOPOTOBOTO)
coJiep>kaHus yueOHoro marepuana Pabora BeImonHeHa
meree 50 %

0a30BBbIil
YpOBEHB

«XOopouIo»

MOPOTrOBBIN
YPOBEHbD

«YIIOBJIETBO-
PUTEIBHO»

«HCYIOOBJICTBO-
PUTCIIBHO»

YPOBEHb HE
copMupoBaH

4.2 ®oHJ OLICHOYHBIX CPEICTB VIS MPOBeIeHUs MPOMEKYTOYHOM ATTeCTALUM.

Jlis oneHKH 3HaHWH, YMEHUH, HAaBBIKOB U (MJIN ) OTIBITA JISSTEIIBHOCTH, XapaKTEPU3YIOIINX
sTambl (POPMHUPOBAHHUS KOMIIETEHIIMH B TPOIECCE OCBOCHUS IUCHUILTUHBI «OO0mas wu
HEOpraHWYEeCKas XUMHUsD), MPOBOJAUTCS IMPOMEKYTOUHAS aTTecTal[us B BUje 3k3amena (1, 2, 3
ceMeCTp).

Bonpocsl k 3xk3ameny (1 cemectp)
1. ATtomHO-MONeKyIsipHas Teopusi. OCHOBHBIE CTEXMOMETPUYECKHUE 3aKOHBI. | a30BbIC 3aKOHBI.
2. IloHATHE 0 XMMHYECKOM SKBUBAJIEHTE, 3aKOH 3KBUBAJIEHTOB. ONpeaesieHne aTOMHBIX Macc
JJIEMEHTOB.
3. TepmoauHamMuueckasi CUCTEMA, TUIIBI CUCTEM M IpolieccoB. [lapameTpsl, GyHKIIUU COCTOSHUSL.
BryTtpenHsis sHeprus, remnnora, padora. I1epBpiii 3aK0H TEPMOIUHAMUKM.
4. ITpuMeHeHue MepBOro 3aK0OHA TEPMOJIMHAMHUKH K M30XOPHBIM M U300apHBIM ITpoIieccam. 3aKoH
I'ecca, cnencrBue n3 3akoHa ['ecca. Tepmoxumuueckue ypaBHEHHUSL.
5. TennoemMKkocTb. 3aBUCUMOCTh U3MEHEHUS SHTAIBIINY XUMUYECKOW peaklu OT TEMIIepaTypbl
(3axon Kupxrodda).



6. DHTpomnus, TEPMOJUHAMHYECKOE M BEPOSATHOCTHOE ompeaesneHue. CaMonpou3BOJIbHOE U
HEeCaMOIIPOM3BOJIBHOE IIPOTEKaHUE ITpoLieccOB. BTOpol 3aKOH TEpMOJMHAMUKH.

7. I3MeHeHue SHTPOIUHU B Pa3IMUHbIX IPOLeccax: XUMUUECKas pPeaKius, HarpeBaHue BELIECTBA,
¢da3oBble TEpexo/bl, pacUIMpeHue raza. TpeTuil 3akoH TepMmoauHaMukH (moctynar I[lmanka).
Pacuer abCONMIOTHBIX 3HAYEHU I DJHTPOUH.

8. Kputepuu caMonpou3BoIbHOTO MPOTEKaHUSI XUMUUECKUX MTPOLIECCOB B 3aKPBITHIX CUCTEMAX:
sHeprus ['mb6ca, sueprus ['enbMroneiia. PaBHOBecre B M30JIMPOBAHHBIX U HEM30JIUPOBAHHBIX
CUCTEMAX.

9. OCHOBHBIE MOHSTUSI XUMUYECKON KHHETUKU: CKOPOCTh, MEXAHU3M, MOPSAI0K, MOJIEKYJISIPHOCTD
peakuuu. DakTOphl, BIUSIOLME HA CKOPOCTh peakiuu. CKOPOCTh peakiuh B TIeTEpPOreHHOMN
CUCTEME.

10. ITocTpoeHre KMHETHYECKUX KPUBBIX JUISl PEAKIIU M IEPBOT0 M BTOPOTro nopsiaka. OnpeneneHue
KOHCTAHTBI CKOPOCTH MO 3KCIEPUMEHTAIbHBIM IaHHBIM. JIUMUTHpYIOLIast CTaiusl.

11. 3aBHCHMOCTH CKOPOCTH peakuuu oT Temmneparypsl. [IpaBuno Bant-I'odda. YpaBuenme
AppeHnyca, 5KCIiepuMEeHTaIbHOE OIPEIEIEHNE SHEPT UH AKTUBALINH.

12 IlpeacraBieHue 0 TEOPUU aKTUBHBIX CTOJKHOBEHHU M M TEOPUU aKTUBUPOBAHHOT O KOMILJIEKCA.
Karanus, karanuzaropsl. UTHTHOUTOPBHI.

13. Xumnyeckoe paBHOBecHe. TepMOauHAMUUECKH i BBIBOJ] 3aKOHA JIEUCTBYIOIIMX MAacC.

14. KoncranTa xumuueckoro pasaosecust. [Ipunimn Jle [llarense. CBS3b KOHCTAHTHI pAaBHOBECHS
co cB0OOHOM SHeprueii ['mb0Oca.

15. Kunkue pactBopsl. CriocoObl BEIpaKEHUS COCTaBa pacTBopa (MaccoBas M MOJIbHAS JOJH,
MOJISIpHASI ¥ MOJISUTbHAST KOHI[EHTPALUH ).

16. PacTBOpMMOCTb BEILECTB, HACHILICHHBIE M IIE€PECHIIIEHHbIE PAaCTBOPHI, BIIUSIHUE
SHTAIBIIMHAHOTO U PHTPONUMHOTO akTOpa Ha PACTBOPHUMOCTH BEIIECTB, OOBSICHEHHUE BIUSHUS
TEMIIepaTypbl Ha PACTBOPUMOCTh I'a30B U TBEP/IbIX BEILIECTB.

17. Uneanbuble pacTBOphl. KosmuratnBHbIE CBOMCTBA PACTBOPOB: YMEHBIIICHUE IaBJICHUS Mapa
HaJ pacTBOpPOM (3aKoH Paynsi), KuneHue u 3aMmep3aHue pacTBOPOB, OMPeIeTIeHIE MOJIEKYISIPHO i
Macchl B J0YJIHMOCKOMMYECKOM M KPHOCKOIIMUECKOM METOJle, OcMOC, 3akoH Bant-I'odda s
OCMOTHYECKOT O J1aBJICHHUSL.

18. OTKIIOHEHU paCTBOPOB OT UJACATLHOCTH, MPpUUKHBL. [[oHSTHE 00 aKTUBHOCTH, KO3 PHUIIIEHTE
akTuBHOCTH. OHHAs cuia pacTBopa.

19. Dnexrponutnueckas auccomuanus. CBs3b W30TOHUYECKOTO KOA(DGUIIMEHTa ¢ KaKyIIecs
CTENEHbIO JUCCOLMALUY JUISI CUIIbHBIX 3JIEKTPOJIUTOB.

20. Huccommanusi ciaObix siekTpoiuToB. KoHcTaHTa auccoruanuu, CBsS3b CO CTEIEHBIO
JIucconuanuu (3akoH pazoasienust OctBanpaa). Juccomuanms Boasl. BogopoaHbl if mokas3aTels.
21. Pacuer pH pacTBOpOB CUJIBHBIX U CIA0BIX KUCIOT U OCHOBAHH .

22. T'mpponu3 coneid: KOHCTaHTa THAPOJIN3a M €€ CBSI3b C KOHCTAHTOW JAMCCOLMANHK cIadoro
3JIEKTPOJIUTA, pacyeT pH pacTBOPOB I'MIPOIU3YIOIINXCS COJIEH.

23. BiusiHEE TeMmeparyphl, pa30aBieHus U 100aBlIeHUs] KUCIOT W IIEJIOYei Ha paBHOBECHE B
peakuuy TUAPOIIN3a COIH, YCIOBUS MPOTEKaHUS «KHEOOPAaTUMOT 0» THAPOJIU3A.

24. BydepHbie pacTBOpHI, TpUMephI, pacueT pH, oObsicHeHne OydepHoro aeicTBus, OydepHas
€MKOCTb.

25. PaBHOBecuE MEXy pacTBOPOM MajiopacTBOPUMOIO CHJIBHOT'O AJIEKTPOJIUTA U €T0 OCAJIKOM,
MPOU3BEACHUE PACTBOPUMOCTH, YCIOBHUE BBINAJACHU S OCAJKa, pacyeT pacTBOPUMOCTHU, COJIEBOM
3¢ deKT, ero oObICHEHNUE.

26. OCHOBHBIE MOJIOKEHUS MPOTOJUTHYECKOU Teopuu bpencrena-Jloypu, conpsbkeHHbIE Tapbl
KHCIOT M OCHOBAaHMW, NPUMEHEHHE K peakuusiM B BOJHOM pacTBOpe (Iuccouualius,
HEeWTpanu3alus, TuIposn3).

27. Onpenenenune KUCIOT U ocHOoBaHUMl 1o JIptoucy. Teopusi Ilupcona, moHsiTue 0 MATKUX U
JKECTKMX KHUCIIOTaX U OCHOBAHUSIX, IPUMEPHI.

28. KommekcHble coennHenus. Koopaunanuonnas teopust Bepuepa. IloHsTus: LieHTpanbHbIHA
aToOM, JIUTaHJbl, BHEUIHSS W BHYTPEHHSIA cdepbl KOMIJIEKCa, KOOPIMHAIMOHHOE YHCIIO,



JIEHTaTHOCTh JIMraHja. HoMeHknaTypa KOMIIJIEKCHBIX COCIMHEHUH, U30MEpHsl KOMILJICKCHBIX
COCIIMHEHUM.

29.  OKuCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. KoiaudecTBEHHBIE  XapaKTEpUCTHUKU
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX MPOLIECCOB: KOHCTAHTa PaBHOBECHS, M3MEHEHUE HHEPIUU
I'u66ca u DJIC, CBSI3b MEXKIY HUMH.

30. DreKTpoaHbIE TOTEHIIHAIBI METAJJIOB. [ aTbBAHUYECKU i DJIEMEHT.

31. Bomoponuslit asektpoa. CTaHIapTHBIEC YCIOBHS U CTAHAAPTHBIM MOTEHIIMAT MOIYPEAKIIUH.
@opMBI IPEACTaBICHUS CTAHJAPTHBIX AIEKTPOAHBIX NOTEHIIUMAIOB: quarpaMMel dpocta, psabl
Jlatumepa. XnopcepeOpsiHbIH STEKTPOI.

32. OnpezeneHue HalpaBJIeHUs OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO MPOLlecca B CTaHIapPTHBIX
ycloBUsIX. 3aBucuMocTh HanpaBiaeHuss OBP ot ycnoBuii, ypaBHenue HepHcra 11 351€KTpOIHOTO
norennuana u D J1C.

33. Bumsnue pH Ha BenuuuHy peIOKC-IOTEHIMana. Y4YacTHe BOJbl B OKHCIUTEJIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIUAX B POJIM OKUCIUTEINS U BOCCTAHOBUTEIS, 3aBUCHMOCTh IOTEHIIM A
BOJIOPOJTHOTO U KMCJIIOPOJHOTO AJIEKTPo10B OT pH.

34. DnexTpoaus: MpoLeCcChl, IPOUCXOAALIME B paclljlaBax U pacTBOpax 3JIEKTPOJIUTOB, 3aKOHBI
®dapajes.

35. Kopposust MetamioB. Buel koppo3un. MexaHu3M 2JIEKTPOXUMHUYECKO I KOPPO3HUH, CIIOCOOBI
3alIUThl METAJIJIOB OT HEE.

36. Pa3BuTHe mpencraBieHnii o crpoeHuu aroma. Monenmu Tomcona, Pesepdopna, moctynaTst
bopa. KBaHTOBO-KOPIYCKYJIApHBIH {yan3M, BOJIHOBas IPUPOA MIEKTPOHa, runoTesa ae bpoiins,
OPUHIUI HeolnpeaeneHHocTH | eiizenoepra.

37. BonnoBas gynkius snextpona. Ypasaenue lllpequarepa. Opourtans. [ToHsTHE O TIaBHOM,
opOUTaIbHOM, MAarHUTHOM, CIIMHOBOM KBaHTOBBIX YHCIIaX.

38. Ilopsmok 3amoNHEHUs 3JIEKTPOHHBIX 000J0YEK MHOTORJIEKTPOHHBIX aTOMOB, OOBSICHEHHE
3aBHCHUMOCTU 3HEpPruu opOHuTalied OT OpOMTalIbHOIO KBAHTOBOrO 4Hcia, npuHuun llaymu,
npasuiio XyHna, npaBuia KieukoBckoro.

39. CsoiicTBa aToMOB: pajuyC, DSHEPrus HOHU3ALMUM, CPOACTBO K  JJIEKTPOHY,
anexkTpoorpunarenbHocts (mo I[lonunry, Mamnmukeny, Ouspeny-Poxosy). Ilepuomuynocts B
U3MEHEHUH ITUX CBOMCTB aTOMOB XUMHUYECKHUX JIEMEHTOB.

40. [Mepumonuueckuii 3akoH u nepuoandeckas cucrema J[. M. MenaeneeBa. O0mue cBoiicTBa
KJIaCCOB XUMHUYECKHUX 3JIEMEHTOB: MHEPTHBIE T'a3bl, THIIMYECKUE DIIEMEHTHI, epexoanbie (d-) u
BHYTPHUPSIIHBIE IepexoaHbIe (f-) aIeMeHTHI.

41. CocraB atomHOro sapa. Jledext maccol, 3HEprus CBsI3M HYKJIOHOB B S/Ip€, 3aBHCHUMOCTb
YCTOMYMBOCTH s/I€p OT YKCIla HYKJIOHOB. BU/ibl paii0aKTUBHOCTH, PAJJMOAKTUBHBIE PSIIBL.

42. 3aBUCHMOCTb CKOPOCTH PAJMOAKTUBHOIO pacmaza OT KOJIMYECTBA YacTHL, IEpPHOI
noJiypaciiaja 1 KOHCTaHTa CKOPOCTHU pacriaja. fnepHble peakluu, peakiuu IeJIeHU U CUHTEe3a
anep.

43. IIpupona XMMHUYECKON CBSA3U. 3aBUCUMOCTb INOTEHIIMAIBHOM SHEPTMHU OT MEXBAAEPHOTO
paccTosiHuA. DHEprus u JUINHA XUMUYECKOU CBSI3H.

44. OcHOBHBIC TMOJIOKEHUS MeToaa BalleHTHBIX cBsizeil (BC): cmoco® mocTpoeHus BOITHOBOM
(YHKIIMH MOJIEKYJIbI, OOBSICHEHHE NMPUYMHBI YCTOHYMBOCTH Mosiekyd B meroae BC. Coiictea
JIOHOPHO-aKIIENTOPHOU CBS3H.

45. OObsicHeHHE TeoMeTpuueckoil ¢opmbl Mosiekyn ¢ mnos3uuuii meroma BC  (teopus
TUOpUIM3AIIH ATOMHBIX OpOUTANICH ).

46. MonHas cBs13b. Pacuer sHepruu cBsI3U MEXly HOHAMU U SHEPTUH KPUCTAIIMNYECKO i pelIeTKH
HOHHOr0 coenuHeHus. [loaspuzyeMocTs M mosisipusyroliee JeWcTBUE MOHOB, UX BIIMSHHE Ha
CTENIEHb MOHHOCTH CBSI3H.

47. Buapl MEXMOJIEKYISIPHOIO  B3aUMOJAEHCTBUS  (OPUEHTALMOHHOE, WHIYKIIMOHHOE,
nucriepcuonHoe). [Ipuunnabl 00pa3oBaHus BOJOPOJHOM CBSI3M, BIMSHHUE BOJOPOIAHON CBS3M Ha
¢u3nyeckre cCBONWCTBA BELIECTB.



48. Meramnyeckas cBs3b. OCHOBHBIE IOJIOKEHUS 30HHOM Teopuu, OOBACHEHHE CBOWCTB
JUBJIEKTPUKOB, METAJUIOB, IIOJIYIIPOBOJHUKOB C IIO3ULIM I 9TOM TEOPUH.

Bonpocel k 3k3aMeny (2 cemecTp)
1. Boopo: monoxeHue B MepruoJuvecKoil cucreMe, 0cCOOEHHOCTH, U30TOMBI.
2. ®u3nyecKue U XUMHUYecK e (OKUCIUTENbHbIE 1 BOCCTAHOBUTENIbHbBIE) CBOMCTBA BOJOPO/Ia KaK
npocroro Beulecta. [loayueHue u npuMeHeHne BOI0POa.
3. 'mapuabl Bogopona: kinaccudukanms, Gusnyeckue 1 XMMUYECKHE CBOMCTBA.
4. CoenvHeHHUs BOJOPOJAa — BOJAa U MEPOKCUJI BOJOPOAA: CTPOCHUE MOJIEKYJ, (pu3nuecKkue u
xuMudeckue cBorictBa. [lonyueHue u mpuMeHeHue mepoKcuia BOAOPoa.
5. Nueprubie (OnaropojaHbie) rasbl: 3JIEKTPOHHOE CTPOCHHE, PEAKIMOHHAs CIOCOOHOCTH,
pacnpoCTpaHEHHOCTh Ha 3eMJie U B KOCMOCE.
6. dusnyeckue CBOWCTBAa MHEPTHBIX T'a30B. XMMHYECKHE CBONCTBA COEIUHEHUN KCEHOHA U
KpUIITOHA.
7. I'anmoreHsl: 2JEKTPOHHOE CTPOCHHE, XapaKTePHbIE CTETIEHU OKUCIIEHUS, CTTOCOOBI TTOTyYeHHUS,
npumMeHeHue. Ocobennoctu Qropa.
8. duznueckre U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB IAJION€HOB (YCTOMUMBOCTh MOJIEKYT
rajioreHoB, peaklWd C BOJOM, MeTajslaMH, HeMeTalllaMH, CIJIOKHBIMH BEIIECTBAMU,
pacTBOPUMOCTb B BOJE M HEMOJISIPHBIX PACTBOPUTENSAX, @ TAKXKE ILIEJIOYAX IPU PA3TUYUHON
TEeMIIepaType).
9. TanmoreHoBOAOPOIBI: CTpPOEHHWE MOJIEKYJ, (GU3NYECKHEe W XUMHUUYECKHE CBOMCTBA,
CpaBHHUTENIbHAS  XapaKTepUCTHUKA  TEPMHYECKOM YCTOMYMBOCTH,  KHUCJIOTHBIX U
BOCCTaHOBUTEIIFHBIX CBOMCTB. CITOCOOBI TOYyUYEeHH S TaJIOr€HOBOIOPOIOB.
10. Kucnopoacoaepkaiye COeUHEHUs TalIOT€HOB, TPOSBIEHNE BTOPUYHON NEPHUOTUIHOCTH,
M3MEHEHHUE CTPOCHUS, YCTOMUUBOCTH, KUCIOTHBIX U OKHMCIUTEIbHBIX CBOMCTB C M3MEHEHHEM
CTENEeHU OKUCIIeHUs rajoreHa. ®u3nueckue 1 XUMHUYECKHE CBOICTBA.
11. OKCOKHCNOTBI TaJOre€HOB M HX COJIM: TOJY4YeHHE, YCTOMYHMBOCTb, KHCIOTHBIE U
OKHCJIMTEIIbHO-BOCCTaHOBUTEIbHBIE CBOMCTBA.
12. XanpKOTeHBI: B3JEKTPOHHOE CTPOEHHE, XapaKTEepHbIE CTENEHH OKMUCIEHHUS, CIOCOObI
nonydeHusi, npuMeHenue. OcodeHHoctn kucnopona. CKIOHHOCTH aTOMOB K 0OOpa3oBaHUIO
Lenen, KpaTHBIX CBA3EH.
13. ®usnveckrue CBONCTBA XaJIbKOTEHOB. AJUIOTpONUs. AJIJIOTpONHBIE (POPMBI KHUCIOPOJa U
cepbl. O30H, 030HUbI METAJIIOB.
14. XuMuueckue cBOKHCTBa IPOCTHIX BELIECTB 3JIEMEHTOB OATPYIIIBI CEPHI.
15. I'mapuael cepsl, cenieHa, TeIypa: CPaBHEHUE YCTOMUYNBOCTH, BOCCTAHOBUTEIBHBIX CBOMCTB,
KHUCJIOTHBIX CBOMCTB BOAHBIX pacTBOPOB. Cyib(u sl METAIOB, CylIb(haHbl U HOTUCYIb(UIBL.
16. KucnopoaHble coeIMHEHU S CEPBL, CEIEHA, TEJTYpa: U3MEHEHNE KUCIOTHBIX U OKUCIUTEIbHO-
BOCCTAaHOBUTEIBHBIX  CBOMCTB B  psamax  SO2-Se02-TeO2; SO3-SeO03-TeO3 wu
COOTBETCTBYIOLIUX KUCIIOT.
17. OxcokucnoTsl xanpkoreHoB. [lonydyenne, XumMuueckue CBOMCTBa.
18. TIHUKTOTEHBI: HIEKTPOHHOE CTPOEHUE, XapaKTEepPHBIE CTEMEHU OKHUCICHHS, CIOCOOBI
noJryueHus, npuMeHenne. OcoOeHHOCTH a30Ta.
19. ®usnueckue U XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB MHUKTOIE€HOB. AJIJIOTPOITHBIE
Mo ukanuu Gochopa, MBIIIbIKA, CYpbMbI, BUCMYTA.
20. OOmas XxapakTepUCTHKa THUAPUIOB pP-3JEMEHTOB V TPYMNIBI: CTPOCHHE MOJIEKYII,
TEPMHUUECKasl yCTOMYMBOCTb, BOCCTAHOBUTENIbHbBIE CBONCTBA, KUCIOTHO-OCHOBHbBIE CBOMCTBA.
21. Ammuak: ¢usnueckre ¥ XMMHYECKHE CBOMCTBA, CBOMCTBA JKUJKOIO aMMHaKa, CBOWCTBA
cojieil aMMoHuA. [ uapasuH, THIPOKCUIIAMUH: CTPOCHHE, CBOHCTBA, CIIOCOOBI TIOTYY CHHUSL.
22. Okcun azota(l) m a3oTHOBaTHCTas KMcinoTa, okcu azoTa (I1), okeunm azota (I11) m a3oTucras
KHCJIOTAa, HUTPUTBL: CTPOCHHUE, I0JyUYEHUE U CBONCTBA.



23. Ctpoenue okcuaa azota (IV) u ero qumepa. Okcup azora(V), a30THas KUCIIOTA: CTPOCHUE,
MOJIyYeHHE, OKUCIUTEIbHBIC CBOMCTBA (PEaKIMU C METaUIaMA W HEMETAJJIaMH, CIOXHBIMA
BEIICCTBAMH ).

24. TepMuueckas YCTOMYMBOCTb HHUTPATOB, HX OKHUCIHTEIbHBIE CBOMCTBA U 00JIaCTH
MPUMEHEHUSL.

25. Okcunpl pochopa, MBIIIBIKA, CYpbMbl, BUCMYTa: YCTOWUMBOCTb, KUCIIOTHO-OCHOBHBIE U
OKHCJIUTENIbHO-BOCCTAaHOBUTEIBHBIE CBOMCTBA M CITOCOOBI MTOTYUYEHHUS.

26. CtpoeHHE KHCIOPOJCOACPKAIIMX KUCIOT Qocdopa, KHUCIOTHBIE U OKHCIUTEIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. DocopHOBaTHCTasL, pocopucTast 1 GocPopHbIE KUCTOTHI.

27. p-aneMeHTHl [V rpynmbl: 5JEKTPOHHOE CTPOEHUE, XapaKTepHbIe CTENEHU OKHUCIICHHUS,
crocoObl  mody4yeHus, npumeHeHue. OcobeHHoctu yriaepona. CKIOHHOCTH aToOMOB K
00pa3oBaHUIO IETIEH, KPATHBIX CBSI3CH.

28. dusuyeckue CBOMCTBA MPOCTHIX BEIIECTB: THUIBI KPUCTALTUYECKUX CTPYKTYp Yriepoja
(anmas, rpaduT, KapOuH, (yjuiepeH), KpeMHus, oyosa (0, 3, Y- GopMbl), CBUHIIA; XUMHUYECKHE
CBOWCTBA.

29. BonmopoaHble cCOeAMHEHUS YIIEpoAd, KPEMHMs, T€pPMaHUs, 0JI0OBA, CBUHLA: PA3IU4Ms B
PEaKIMOHHON CITOCOOHOCTH, PU3NUECKUE U XUMHUYECKHE CBOMCTBA. KapOuIbl, CHUTUITHIBI.

30. Oxcuapl yriaepoja: (U3HYECKHEe M XHMHYECKHE CBOMCTBa (B3aMMOJCHCTBHUE C BOJIOH,
OKHCJIMTENIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA). YTOJIbHAS KUCIIOTA U €€ COJIU.

31. Oxcuipl KpeMHUS, KPEMHUEBbBIE KMCIIOTHI, CUIMKAThI. CTekIa.

32. 3aKOHOMEPHOCTH B M3MEHEHHH CTPOCHHS U XMMHUYECKUX CBOMCTB okcuaoB Ge, Sn, Pb B
pa3IMYHBIX CTENEHSAX OKUCIEHUS: KMCIOTHO-OCHOBHBIE U OKHMCIIUTEIbHO-BOCCTAHOBUTEIIBHbIE
CBOMCTBA.

33. Kpucramiiueckas cTpykTypa, (U3MUYECKHEe M XMMHUUYECKHE CBOWCTBa OoOpa, MOJIydEHHE.
OTnuuue 60pa OT APYrUX 3JIEMEHTOB rpyibl. [IpuMenenue 60pa u ero COeAMHEHU.

34. TlomydyeHnue u CTpoeHHE AMOOpaHa, BOCCTAHOBUTEIIbHBIC CBOWCTBA, PEAKIUS C BOJIOM,
oOpa3oBaHue OOPTUAPUIHBIX KOMILIEKCOB. Bopuabl MeTamios.

35. Oxcun 60pa, OOpHBIE KUCITOTHI, OOPATHI.

36. ®usnyeckue u xumuueckue ceorictsa Al, Ga, In, Tl. [Tonydyenue u npuMeHeHNE ATIOMUHUSL
3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB COCAMHEHUN (OKCUIBI, THAPOKCHIBI) SJIIEMEHTOB B
CTeneHu okuciaeHus +3. KommiekcHble coeIMHEHUS.

Bonpocsl k 3k3ameny (3 cemecTp)
1. s-anemenTsl II rpynmel: o0mas XapakTepUCTHKa, OCOOCHHOCTH OepHILINs, MPOSBICHUE
JMaroHaiabHOro cxoacrsa. CBoMCTBA MPOCTBIX BELIECTB, TMIPUIOB, raloreHuaoB. Okcupl u
TUJIPOKCHU/IbI: 3aKOHOMEPHOCTHU B U3MEHEHUH CBOUCTB. KoMmiekcHbIe COeAMHEHMUSI.
2. S-37eMeHThl | Tpynmbl: o0mas XapakTepuCTHKa, 0cOOeHHOCTH JuTHSI. CBOHCTBA MPOCTHIX
BEILIECTB: B3aWMOJICHCTBUE C KHUCIOPOJAOM, BOAOW. 3aKOHOMEPHOCTH B CTPOEHUM U CBOMCTBAax
COEIMHEHUH C KUCIIOPOIOM, TUIPOKCHIOB, KApOOHATOB, FaIOT'€HUIOB.
3. d-amemenTsl IV rpymnmel: o0las XapakTepHUCTHKA, CBOMCTBA MPOCTBHIX BEHIECTB. Briciiee
COCTOSIHME OKMCJIEHUS: OKCHJIbl, THUAPOKCUIOB, CTPYKTypa CMELIAaHHBIX OKCHIOB THUTAaHa
(pemeTku THMA IIMUHETU, UIBMEHUTA, TEPOBCKUTA), XUMHUS BOJHBIX PACTBOPOB, KOMIIJIEKCHBIE
coeqnuennsa. CoeqMHEHUS TUTAHA B CTEIIEHN OKHUCIIEHUS +3.
4. d-snemeHThl V rpymibl: o0Inas XapakTepuCTHKa, CBOMCTBA MPOCThIX BemiecTB. CoeqMHeHUS
AJIEMEHTOB CO CTEIEHBIO OKUCIICHUS +5: CpaBHUTENbHAS YCTOMYMBOCTb, PABHOBECHS B BOAHBIX
pactBopax. CoelMHEHNs BAaHA/IAS B HU3LIMX CTENIEHAX OKUCICHUSL.
5. d-anemenTsl VI rpymnmbl: o0Iimast XxapakTepUCTHKA, CBOWCTBA MPOCThIX BeniecTB. CoeTMHCHUS
AJIEMEHTOB CO CTEMEHBIO OKHCIEHUs +6: CpaBHUTEIbHAS YCTOMYMBOCTH OKCHJOB, KHCIIOT,
AQHUOHOB, OKMCIIMTEIbHAsI CIOCOOHOCTh, pPAaBHOBECHUS B BOJHBIX pacTBopax, H30- U
rerepornonucoearHenus. CoeMHEeHUs XpOMa B HU3LINX CTENEHAX OKUCIICHH S, CBOMCTBA OKCH/JIOB
u rusipokcu1oB. CoemuHenuss Mo u W B HU3KHX CTETICHSAX OKUCCHUS: “‘CUHU” U “OpOH3BI".



6. d-snmementsl VII rpynisl: o01mas XxapakTepUCTHKA, CBOMCTBA MPOCTHIX BelnecTB. CoeanHEHNs
Mapraiia B CTENEHsSX okucieHus +2, +3, +4, +6, +7: cBolcTBa (KHUCIOTHO- OCHOBHBIE U
OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIE) OKCUJIOB U TUAPOKCUI0B. COETUHEHMS 3JIEMEHTOB CO
CTENEHBI0 OKHCJIEHHUS +7: CpaBHUTEIbHAs YCTOMYMBOCTH OKCHUJIOB, KHCIOT, aHHUOHOB,
OKHCJINTENbHAs CIIOCOOHOCTb.

7. DnemenTsl noarpynnsl xene3a (Fe, Co, Ni): cBoiicTBa IPOCTHIX BEIIECTB, MPOMBIIIICHHbIH
Ccroco0 TMOMy4YeHHsl jKele3a, KOppo3usl JKejles3a, YCTOWUHMBOCTh COEAMHEHUN CO CTENEeHBIO
okuciieHuss +2 u +3, KUCIOTHO-OCHOBHBIE M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
OKCHJIOB U THApoKcHI0B. KoMrutekcHbie coennuenus. Coenunenus xenesa (V1).

8. d-asmementsl VIII rpymnmbl: 0011as XxapakTepucTrKa. DIeMeHThI MOArpyis miatuael (Ru, OS,
Rh, Ir, Pd, Pt): cBolicTBa MpOCTHIX BEIIECTB (PEAKLIMH C KUCIOTAaMH, HEMETaJUIaMH ), COCMHEHUS
B CTEIICHIX OKHCIeHuA +2, +3, +4, +6, +8.

9. d-s;memenTsl | rpymmbl: o0as XapaKTepUCTHKA, CBOWCTBA MPOCTHIX BemecTB. CoeanHeHus
AJIEMEHTOB B CTeNeHsx okucienus +1, +2, +3. CocTaB U CTpOEHHE KOMILIEKCHBIX COSTUHECHUH.
10. DiremenTsl moOOYHOM ToArpynsl I rpymnmer: o0mas xapakTepucTHKa, CBOHCTBA MPOCTHIX
BEIECTB (MECTO B Psily HANpPsDKEHUM, MPUUMHA HHEPTHOCTH PTyTH). COeTUHEHHUS SJIEMEHTOB B
CTETEeHU OKUCICHHMS +2: OKCHUJIBI, THAPOKCH b, TasioreHubl. Coenunenus pryta (1).

11. DnemenTsl mobouHOM ToArpynIibl 11 rpynmer: o0mas xapakTepucTuka, CBOHCTBA MPOCTHIX
BEILECTB, OKCUAOB M T'MJIPOKCHUJIOB 3JIEMEHTOB B COCTOSIHUM OKHMCIIEHHS +3, BIMSHHUE pa3Mmepa
MOHA Ha XUMHUYecKHe cBoicTBA. CoeAMHEHN S 3JIEMEHTOB CO CTENIEHbIO OKHUCIIEHUS +2 1 +4.

12. AKTHHUN W aKTHHOMJBI: CpaBHeHHE 3Hepruii 5f-, 6d- u 7s-opOuTainecii, HaxoXacHUE B
OpUpOJE, CIOCOOBI MOJyYeHUs, CpPaBHUTENbHAs YCTOHYMBOCTh COCAMHEHUN CO CTENEHSIMHU
okucinenus +3, +4, +5 u +6 11 27IEMEHTOB MEPBO MTOJIOBUHBI psiJia, COEAUHEHUS CO CTENEHbIO
OKHUCJICHUS +3 NIl 3JIeMEHTOB BTOPOM MOJIOBUHBI PSAIA.

KoHTpone oCBOEHHS AUCIHUIIIMHBI U OLEHKAa 3HAHWW O0OydYaloIIMXCsi Ha JK3aMeHe
IPOU3BOJMUTCA B COOTBETCTBUH C [To10%KEeHEM 0 TPOBECHUH TEKYILIETO KOHTPOJIS YCIIEBaeMOCTH
U IPOMEKYTOUHOM arrectanuu odydaronmxcs Kyol'Y u ero gunuanos.

Kpurepun Onenka YpoBeHb
OTBET NOJHBIN, TPAaBUIIbHBIN, CAMOCTOSATEIBHBIN, MaTEPHAI «OTJIUYHO» [ToBbIIeHHBIIH
HA3JIOKEH B ONpEACICHHON JIOTUYECKON (IpoABUHY THIHN)
[IOCJIEAOBATEIEHOCTH JEMOHCTPUPYETCS YpoBeHb
MHOT'OCTOPOHHOCTD IMOAXO/IOB, MHOT'0aCIIEKTHOCTD

oOCyXneHuss mpoOJieMbl, YMEHHE apryMEHTHPOBAThH
COOCTBEHHYIO TOYKY 3pEHHUS, HaXOIUTh IYTH DPELICHUS
MO3HABATEIbHBIX  3aJa4, YCTaHABJIMBATh IMPUYHMHHO-
CIICZICTBEHHBIE CBS3M MEXKIy CTPOCHHEM, CBOMCTBAMH W
NPUMEHEHHUEM BEIECTB, B JIOTHYECKOM pAaCCYXIEHUH,
pELIeHUH 33/1a41, TPaUUIeCKUX MTOCTPOCHUSIX HET OIMOOK,
3a/1a9a penieHa panroHaIbHBIM CTOCOO0OM

JaH DONHBIA, NpaBWIbHBINA, CAaMOCTOSTEIBHBIA OTBET Ha «XOpOLLIO» 0a30BbIi
OCHOBE M3YYECHHBIX MOHATHH, KOHIIETINI, 3aKOHOMEPHOCTEN, YPOBEHb
HO JOIYCKAIOTCS HECYIIECTBEHHbIE OITMOKH B PEIICHUH 3a/1a4.

JlaH MOJIHBIHI OTBET, HO NP 3TOM €CTh CYIIECTBEHHBIC OIINOKH | «yIOBIETBOPU- | I[OPOrOBBIN
YKa3bIBAOIME HAa HEYMEHHUE HCIIOIb30BaTh TEOPETUUYECKUC TEJIBHO» YPOBEHB

SHAaHHUd W YMCHUA IIPpHU PCHICHUMU IIOCTABJIICHHBIX 3aaaddy.
Z[aHHbIe HpOGCJ’IBI B BHAHUAX HC NPCIATCTBYIOT HaﬂbHCﬁHleMy

00YyYCHHUIO.
OtBeT 00HApY>KMBAET HE3HAHUE OCHOBHOTO (ITIOPOrOBOI0) | «HEYAOBJIET- menee 50%,
COJIep)KaHUs y4eOHOr0 MaTepraia BOPHUTEIIEHOY YPOBCHb HE

chopmupoBan




OueHoOuHbIE CpelIcTBa Ul MHBAIMJIOB M JIMI C OTPAaHMYEHHBIMH BO3MOKHOCTSAMU
30POBbsI BBIOMPAIOTCS C YUETOM UX UHIUBUYaTbHBIX ICUXO(DU3UUECKIX OCOOCHHOCTEH.

— TpH HEOOXOJMMOCTH WHBAIUIAM U JIUIAaM C OTPAaHHMYEHHBIMH BO3MOXXHOCTSIMU 3IOPOBBSI
IPEJOCTABIISIETCS IOMOIHUTENBHOE BpEMS Ul IOArOTOBKU OTBETA HA HK3aMEHE;

— TpU TPOBEAECHUU MPOIEAYpPhl OLICHUBAHUS PE3yJIbTaTOB OOyYeHHs HHBAJIMAOB M JIUIl C
OTPaHMYECHHBIMH BO3MOKHOCTSIMH 3[IOPOBBSI TIPEYCMATPHUBACTCS MCIIOIh30BaHNE TEXHHYECKUX
CpEACTB, HEOOXOIMMBIX UM B CBSI3U C UX MHIAUBUIYAIbHBIMH OCOOC HHOCTSIMU;

— MpPU HEOOXOJUMOCTH Ui OOYYalOMIMXCSl ¢ OrPAaHUYCHHBIMU BO3MOKHOCTSMH 3JI0POBBSI U
WHBAJUOB MPOIIEypa OIEHUBAHUS PE3yIbTaTOB 00YUYCHHS 110 JUCIUTLINHE MOKET TIPOBOIUTECS
B HECKOJIBKO HTAIIOB.

[Tpoienypa oneHUBaHUs pe3yIbTaTOB OOYUYCHHS MHBAIHMIOB U JHI] C Or'PaH MYCHHBIMH
BO3MOXHOCTSIMH 37I0POBb 110 JUCHMIUIMHE (MOJIYJIO) IpelycCMaTpUBAeT IpeJ0oCTaBICHUE
uHpopmanuu B (opmax, agaTUPOBAHHBIX K OTPAaHUYEHHUSM HX 30POBbS U BOCIPUATHA
UHpOpMaLINU:

JJist Ul ¢ HapyIICHUSIMU 3PSHHUS:

— B TIeyaTHOU popMe yBeTMUEHHBIM MIPU(TOM,
— B pOopMe PIIEKTPOHHOTO JOKYMEHTA.
JUis un ¢ HapyIIeHUsIMU CIyXa:
— B ieyaTHOH (opme,
— B OopMe IIEKTPOHHOTO JTOKYMEHTA.

JUis un ¢ HapyIeHUsIMU OIIOPHO-ABUTAaTEIbHOIO anapara:

— B IieyaTHOH (opme,
— B pOopMe 3IIEKTPOHHOTO JTOKYMEHTA.

JlaHHBI TepeyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI'€HTA

00y4aronmXcs.

5. IlepeyeHb y4eOHOI JIUTEPATYPbl, HHGOPMALIMOHHBIX PECYPCOB M TE€XHOJIOTHil

5.1. OcHoBHas1 qUTEpaTypa
1. Axmeros, H. C. O6mast u Heopranuueckast Xumus : yueOHuk 1t By3o8 / H. C. Axmeros. — 14-
e u3n., crep. — Cankr-IlerepOypr : Jlans, 2025. — 744 c. — ISBN 978-5-507-50851-8. — Tekcr :
SJIEKTPOHHBIA  // Jlanp : AJICKTPOHHO-OMOJIMOTEUHAsE ~ CHUCTEMa. — URL:
https://e.lanbook.com/book/481298
2. I'punByn, H. Xumus oneMeHToB : B 2 T. (KOMIUIEKT) : cnpaBoynuk / H. I'punByn, A. DpHIIo ;
nepeBoj ¢ anriauickoro JI. FO. Anuk6epoBoii ; xynoxxauku U. E. Mapes, H. A. HoBak. — 5-e u3zn.
— Mocksa : Jlaboparopust 3nanuii, 2021. — 1348 c. — ISBN 978-5-93208-567-7. — Tekcr :
IEKTPOHHBIN  // Jlann : AJICKTPOHHO-OMOIMOTEYHAsT  CHUCTEMA. — URL:
https://e.lanbook.com/book/166762
3. Heopranunueckas xumust: B 3-x Tomax/ [lox pex. FO.JI. TperbsikoBa: T1: ®uznko-xumMuueckue
OCHOBBI HEOPTaHUYECKOW XUMHUU: YUEOHUK 1)1 CTy . BhiciLyue0. 3aBenennit / M.E. Tamwm, 0. /1.
TpetbsikoB; - M: M3narenbckuii ieHTp «Akagemusp», 2004. — 240c.
4. Heopranmnueckas xumus: B 3-x Tomax/ [Toxg pen. FO./1. TperbsikoBa: T2: XuMus HenmepexoaHbIxX
9JIEMEHTOB: YUeOHWK JJIs CTyA. BbIcHLydeO. 3aBemenuit/ A.A. Iposnos,B.I1. 3nmomanos, I'.H.
Maszo, ®.M. Cnupunonos; - M: Uznatensckuii neHTp «Axagemus», 2004. —368c.
5. Heopranmueckas xumust: B 3-x tomax/ Ilog pen. FO./1. TperbsikoBa: T2: Xumus nepexo HbIx
snemeHToB KH.1: YueObuuk mis crya. BeicuLydeO. 3aBenaenuii/ A.A. [dpo3nos,B.I1. 3nomanHoB,
I''H. Ma3zo, ®.M. Cniupuaonos; - M: Uznatensckuii ieHTp «Akagemus», 2007. —352c.
6. Heopranmueckas xumust: B 3-x tomax/ Ilog pen. FO./1. TperbsikoBa: T2: Xumus nepexo HbIx
snemeHToB KH.2: YueObuuk mis crya. BeicuLydeO. 3aBeaenuii/ A.A. [dpo3nos,B.I1. 3nomaHoB,
I'.'H. Mazo, ®.M. CnupuaoHos; - M: U3narensckuii nentp «Axagemusp», 2007. — 400 c.
7. Apnamuukosa, E.M. CoopHuUK 331a4 110 Heopranudeckoid xumuu [Tekcr] : yueOHOE mocobOue
st ctynentoB / E. V1. ApmammukoBa, I'. H. Mazo, M. E. Tamwm ; nmox pexn. 1O. /1. Tpetsskosa. -



M. : Axagemus, 2008. - 208 c. - (Beicmiee npodeccuonanbHoe obpazoBanue. EcTrecTBeHHBIE
HaykH). - bubnumorp.: c. 206. - ISBN 9785769538797.

8. arinieB O. C. 3amauu, yrnpaxHeHHUsI 1 BOIPOCHI [0 XUMHUU: Yuel. mocobue it By30B. — M.,
Xumns, 1996. —432 c. - ISBN 57245 — 1008 -1

9. Cupunos B.B., [TonkoBuu I'.A., BacunseBa I'.1. 3agaun, BOnpocsl U ynpaXHEHUs 110 00IIeH
U HeopraHuyeckoil xumuu. /MuHck « YHuBepcuterckoe», 1991. — 350 c.

10. OOmass w HeopraHwveckas xumus [Tekct] : y4yeOHWUK JUIsI CTYJEHTOB XHMHKO-
TexHonorudeckux By3oB : [B 2 T.] . T. 1 : Teoperuueckne ocHOBHI xumuu / moxa pea. A. @.
BopoObeBa. - M. : Akanemkaura, 2004. - 371 c. - (Yuebnuk st By3oB). - ISBN 5946281291.
11. OOmas u Heopranuueckas xumus [Tekcr] : yueOHUK Uit CTYAeHTOB By30B : [B 2 1.] . T. 2 :
XuMHUYecKre CBONCTBA Heopranudeckux BemecTs / [A. @. BopoOweB u ap.] ; mogpen. A.

®. BopobbeBa. - M. : Akanemknura, 2007. - 544 c. - ABTOpBI yKa3zaHbl Ha 000pOTEe TUT. JIUCTA. -
bubmuorp. : ¢. 543. - ISBN 5946282565.

12. baraeBa, E.B. 3agaun u ynpaxsenus no obmei xumuu [Tekcr] : yueOHOe mocobue amis
CTYJEHTOB KJIAaCCUUECKUX YHHUBEPCUTETOB, 00yUaIOIINXCS 110 HEXMMHUYECKUM CIEUATBbHOCTSM /
E.B.baraeBa, A. A. bynanosa ; nog pex. C. @. Jlynaesa ; Mock. roc. ya-t uMm. M. B. JlomoHOCOBa,
Xum. dak. - M. : Axagemus, 2010. - 156 c. - (Bwicmiee npodeccroHanbHOe 00pa3oBaHUE.
EcrecTtBennbie Haykn). - bubmumorp.: ¢. 154. — ISBN 9785769568978.

5.2 lonosHUTEIBLHAS JIUTEpaTypa:
1. CyBopos, A.B. O6mas xumust [Tekct] : yaeOHuK 1151 ctyaeHToB By30B/ A. B. CyBopos, A. b.
Huxonbckuit. — CII6. : Xumuzaar, 2000. - 623 c. : w1 - (Y4eOHUK Ui By30B). - bubnuorp.: c.
593. - ISBN 5938080045
2. CyBopoB, A.B. Borpocs! u 3aiaun no o61eit xumuu [Tekcr] : yuebHOe mocoOue Asisi CTYyICHTOB
By30B / A. B. CyBopos. - CII6. : Xumuznar, 2002. - 304 c. - (YueOHuk ans By3oB). - |SBN
5938080258
3. Kocteipuna, T.B. (Ky06I'Y). O6mas xumus [Texcr] : maboparopusrii npaktukym. [U. 1]/ T. B.
Kocteipuna, T. I1. Cropoxxenko, B. A. Bonsinkun; M-Bo o6pa3oBanus u Hayku Poc. @enepanun,
Kyb6anckuiiroc. ya-T. - Kpacaomap : [KyOanckuii rocynapcTBeHHBIH yHIUBEpcuTeT], 2022, — 224 c.
4. Kocteipuna, T.B. (KyOI'Y). O6mas xumus [Tekct] : maboparopHslif npaktukym. Y. 2 / T. B.
Kocteipuna, T. I1. CTopoxxenko, B. A. BonbinkuH ; M-Bo oOpa3oBanus u Hayku Poc.®@enepanuy,
Ky06anckwuii roc. yH-T. - Kpacronap : [Kybanckuii rocynapctBenHsiil yausepcutet], 2016. - 97 c.
5. [IpakTukyMm o obmieit u Heopranudeckoi xumuu [Tekcr] : yueOHOe mocodue sl CTYJACHTOB
By30B / [B. B. Barpakos u np.]. - M. : KonocC, 2007. - 464 c. : w1 - (Y4eOHUKHU U yIcOHBIS
mocoOus ISl CTyICHTOB BBICIIMX YUEOHBIX 3aBEACHUN ). - ABTOPHI yKa3aHbl Ha 000OPOTE THT. JI. -
ISBN 9785953204996.
6. 3aiiies, O.C. Xumus [Tekcr] : yueOHuK 1151 ctyaeHToB By3oB/ O. C. 3aiiues ; Mock. roc. yH-
T uMm. M. B. JlomonocoBa. - M. : Akanemus, 2008. - 540 c. - (Beicmiee npodeccuoHaabHOe
oOpazoBanue. EcrectBennbie HaykH ). - bubnuorp.: c. 536. — ISBN 9785769542701.
7. JIngun, P.A. TecToBble 3aganus 10 0OIIEH ¥ HEOPTraHUYECKON XUMUH C PEILICHUSIMU U OTBETaMU
[Texct] / P. A. Jlugun, E. B. CaBunkuna, H. C. Pykk, JI. }O. AmukGepoBa. - M. : BUHOM.
JlaGoparopus 3Hanui, 2011. - 230 c. - ISBN 9785947741704.
8. IIpakTrkyMm 110 00mIel 1 Heopranudecko XxuMuu [Tekcr] : yueOHOE mocoOue Tt CTyIEHTOB
By30B / Anuk6eposa JI. FO. u ap. - M. : BJIAZIOC, 2004. - 319 c. : un. - (IlpakTukym 1 By30B).
- bubmuorp.: c. 311. - ISBN 569101143X
9. CsepmioBa, H. JI. OOmas u HeopraHudveckas XUMHS: SKCIEPUMEHTAIbHBIC 3a/Ja4u U
ynpaxkHeHus : yuebnoe nocodue / H. JI. CBepanoBa. — Cankt-IlerepOypr : Jlans, 2022. — 352 c.
— ISBN 978-5-8114-1482-6. — Tekct : anmekTpoHHBIH // JlaHb : 3IEKTPOHHO-OMOIMOTEUHAT
cucrema. — URL.: https://e.lanbook.com/book/211316
10. Pamcnen D.H. Hauana coBpemenHnoit xumuu. Crpas. usa. Ilep. ¢ anrn. / [Tox pen. B.W.
bapanosckoro, A.A. bentoctuna, A.. Epumona, A.A. [Torexuna. — JI.: Xumus. 1989. — 784 c. —
ISBN 5—-7245 — 0127 - 9.



5.3. Ilepuoauueckasi Jureparypa

1. «OKypHan HeopraHu4ecKkol XuMUM.
2. «XXypHai oOmmei XuMum».

3. «KoopauHanuoHHas XUMUSD».

4. «XUMUS 1 )KU3HBY.

5.4. UHTepHeT-pecypchl, B TOM 4HCJIe COBPeMeHHbIe NMPO(ecCHOHANbHbIe 0a3bl
JAHHBIX M MH(OPMALMOHHBbIE CIIPABOYHbIE CHCTEMBbI.

Dy1eKTPOHHO-0nO1uoTeyHbIe cucteMbl (ABC):

DBC «IOPAWT» https://urait.ru/;

DBC «YHUBEPCUTETCKA 51 BUBJIMOTEKA OHJIAWH» www.biblioclub.ru;
3BbC «BOOK .ru» https://www.book.ru;

OBC «ZNANIUM.COM» www.znanium.com;

3BC «JIAHb» https://e.lanbook.com.

NHTepHeT cailThl Begyumx rocyaapcTBeHHbIX BY30B 1 HayuHbIX opranuzanuii PO
. (MTY, CIIoI'Y, PXTY, HI'Y, IO®Y u ap.), Hanpumep XUMHUYECKOT0 haKyIbTeTa
MI'Ywww.chem.msu.ru

8. Xumuuecknii mopran www.chemport.ru.

9. Caiit kadenps oomer u Heoprannueckoi xumuu PXTY http://onx.distant.ru/

10. www.alhimik.ru

NookwdE

IIpodeccuonanbHbie 0a3bl JAHHBIX:
Scopus http://www.scopus.com/;
ScienceDirect www.sciencedirect.com;
XKypuansr usgareasctea Wiley https://onlinelibrary.wiley.com/;
Hayunast snextponnas budmuoreka (HIB) http://www.elibrary.ru/;
5. IloaHOTEKCTOBBIE APXUBBI BEYIIMX 3alaJHbIX HAYYHBIX )KypHaJIOB Ha Poccuiickon
mnatopme Hay4yHbIX )KypHatoB HOMKOH http://archive.neicon.ru;
6. HanuonanpHas »syeKTpoHHas OuOIMOTEeKa (IOCTym K DIEKTpOHHOW OubInoTexe
nuccepranuii Poccuiickoii rocynapctennoi ouodnmuorexu (PI'B) https:/rusneb.ru/;
7. Ilpesunpentckas ombnmoreka um. b.H. Ensumna https://www.prlib.ru/;
8. Springer Journals https:/link.springer.com/;
9. Springer Journals Archive: https:/link.springer.com/;
10. Nature Journals https://www.nature.com/siteindex/index.html;
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols;
12. Springer Materials http://materials.springer.com/;
13. Nano Database https://nano.nature.com/;
14. Springer eBooks (i.e. 2020 eBook collections): https:/link.springer.com/;

A

Pecypchl ¢BOGOIHOTO q0CTYyNA:

1. AwmepukaHcKas mareHTHas 6a3a manubix http://www.uspto.gov/patft/;

2. KubGepJlenunka (http://cyberleninka.ru/);

3. MuHHCTEpPCTBO HayKM H© BbBICHIETO o0Opa3oBanus Poccuiickoir denepamumn
https://www.minobrnauki.gov.ru/;

4. denpepanbubiii mopran "Poccuiickoe oopazosanue" http://www.edu.ru/;

5. Undopmanuonnas cucrtema "EnnHoe okHO nocTtyna K oOpa3oBaTelbHbIM pecypcam”
http://window.edu.ru/;

6. Emunas komrekius 1H(POBBIX  o0pa3oBaTelbHBIX  pecypcoB  http://school-
collection.edu.ru/;
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CoOcTBEeHHbIE 3JIEKTPOHHBIE 00pa3oBaTeibHble W HH(OPMAIMOHHbIE PecypChl
KyoI'y:

1. Cpena Moy IBHOT'O TMHAMHYEcKoro ooyuenus http://moodle.kubsu.ru

2. baza yd4eOHBIX IUJIAaHOB, Y4YEOHO-METOIUYECKMX KOMIUICKCOB, MyOJMKAIMi |
koHpepeniuit http://mschool.kubsu.ru/

3. bubmmorexka  WHOOPMAIIMOHHBIX  pecypcoB  Kadeapbl  WHPOPMAIMOHHBIX
oOpasoBaTenbHBIX TexHOMorui http://mschool.kubsu.ru;

4. DnekTpoHHBIH apxuB qokymeHnToB KyoI'Y http://docspace.kubsu.ru/

6. MeToauueckue YKazaHus AJsd Oﬁy‘{alOIIII/IXCH M0 0CBOCHUIO TUCHUIIJIMHBI (MO)Iy.]'IH)

B coorBerctBuu ¢ TpeboBanusmu OI'OC BO mnpenonaBanue y4eOHOM IMCHMIIIMHBI
«OO01mas 1 HeopraHM4ecKass XUMHUsD) TPEIyCMaTPHUBACT KOMIIETEHTHOCTHBIHN MOJIX0/1 B Y4€OHOM
mpoliecce, KOTOpPBHIi  OCHOBBIBAETCSI HAa HWHHOBAIIMOHHBIX ICHXOJIOTO-TIEJaroruyeckiux
TEXHOJIOTUSIX, HaMpaBJICHHBIX Ha TOBBIMICHUE d(PPeKTUBHOCTH M KadecTBa (hopMUpOBaHUSA
npoecCHOHABHBIX HABBIKOB oOywaromuxcsa. OCHOBHBIMH (opMaMu OOyUYESHHS SBIISIOTCS:
JIEKITUHY ¥ JabopaTopHbIe pabOTHI.

B paspabotanHOil mporpamMMe HCIONB30BaHBl AKTUBHBIE M WHTEPAKTUBHBIE (POPMBI
00y4YeHHSs: AUCKYCCHH, TPOOJIEMHBIE JICKIIUH,, pEIICHUE TPAKTHUECKUX 3a/1ad U KeiicoB, paboTa B
cocTaBe MajblX Tpymm. [ ycmemHoro ocBOeHus AUCHUIINHBI « O0mas U HeopraHuydeckas
XUMHSD»  KaXAbI  CTyAeHT  obOecneuumBaercss  y4eOHO-METOAMYECKMMH  MaTepHallaMH
(TeMaTM4YEeCKMMH  IJIaHAMM  JIEKLIUH, J1aDOpaTOpHBIX  3aHATUM, Yy4yeOHO-METOAMYECKON
JUTEPATyPOii, TabOPaATOPHBIMU MPAKTUKYMaMH, THTIOBBIMH 337[a4aMHu ).

Paznuunbie BuAbl yueOHOI pabOThI, BKIIOYAs CAMOCTOSATENbHYIO pPabOTy CTy/AEHTa,
CIIOCOOCTBYIOT OBJIAJICHUIO KYJIBTYPOU MBILIUIEHU S, CTOCOOHOCTHIO B MMCHbMEHHOW U YCTHOM peunt
JIOTUYECKHU MPABUIBHO O(POPMHUTH OCHOBHBIE MOJIOXKEHUS AUIAKTUUECKUX STUHUIL T CIIUTLIUHBI,
T.e. (popMHUpyeTCS CHCTEMHBIH MOIXOA K aHAIM3y XHUMHYECKOH WH(OpMAIUU, BOCIPHUATHIO
WHHOBAIM{, YTO CHOCOOCTBYET IOTOBHOCTHM K CAMOCOBEPLICHCTBOBAHHUIO, CaMOpealn3aluy,
JUYHOCTHON W mpenMmeTHoil peduekcuu. Temartuka meknuii M 1abopaTopHbIX  paboT
COOTBETCTBYET CO/AECP>KAHUIO IPOTrpaMMBbl JUCIUTIIINHBI.

Jlexiuu ynuTarOT MO HanOOoJee BaXKHBIM paszienaM NnporpaMmbl. OHU HOCAT MPOOIEMHBIN
xapaktep U (GOPMHUPYIOT Yy CTYACHTOB CHCTEMHOE MPEICTAaBJICHHE 00 HM3ydyaeMbIX paszjaenax
npenMera, 00ecredrBalOT YCBOEHUE MMU OCHOBHBIX NPUHLMIIOB U MOJOKEHUH JUCIUIIIMHBI
«OO01as 1 Heopranu4veckasi XUMHUs», a TaKKe TOTOBHOCTbh K BOCHPUSTHIO HAYYHO-TEXHUYECKUX
VHHOBALMN U TEXHOJOTUH.

JlaGopaTopHbIii TPaKTUKYM 00eCriedrBaeT MPUOOPETECHUE U 3aKPEILICHUE HEOOXO0IMMBIX
HaBBIKOB W yMeHUH, (opmupyer mnpodeccuoHaNIbHbIE KOMIETEHIMH, TOTOBHOCTh K
CaMOCTOSITEIbHON M MHIMBHIYaJbHON paboTe, MPUHATHIO OTBETCTBEHHBIX PELICHUH B paMKax
npodecCHOHATBHON JesTeNbHOCTU. Ha mabopaTOpHBIX 3aHATHSX TMPErnojaBaTelib 0OpalacT
BHHUMaHHE Ha CIIOCOOHOCTh CTYJEHTa K JIOTHYECKOMY MBIIUICHHUI0O U CaMOCTOSTENbHOCTH,
NPUMEHSISI B CBOEW IMEAArOTMYECKOW JEATEIbHOCTH WHHOBAUMOHHBIM JIMYHOCTHO —
OpUEHTHUPOBAHHBIN MOAX0/1 00yueHus. JlabopaTopHbIE 3aHSTHS POBOASTCS C LIEJIBIO0 YCBOCHUS
CTYyIGHTAMH OCHOBHBIX TEOPETUYECKUX, METOAMYECKUX U OpPraHU3allMOHHBIX pa3JEoOB
MPOTPaMMBI, @ TAKKE BBIPAOOTKU U 3aKPEIJICHUIO0 HABBIKOB MPAKTHYECKIUX YMEHUH.

OtnenbHble TEMbl pa3fesioB AUCHUIIIMHBI CTYACHTHI MIPOPadaThIBAIOT CAMOCTOSATENIBHO.
ConepxaHue caMOCTOATENBHON pabOThl: YTEHHE OCHOBHOM U PEKOMEHIYEMOM JIOMOTHUTEIBHOMN
JUTEpaTyphl, pelICHHEe CHUTYAI[MOHHBIX 3a/1a4, YTO CIOCOOCTBYET Pa3BUTHIO IO3HABATEIHHOU
AKTUBHOCTH, TBOPYECKOT'O MBIILJIEHUS CTYACHTOB, IPUBUBAET HABBIKU CAMOCTOSITEIBHOIO TTOMCKA
uHpopmanuu, a Takxke (GOPMHUPYET CIOCOOHOCTh U T'OTOBHOCTh K CaMOCOBEPIIECHCTBOBAHMUIO,
camopeau3alyi U TBOPUECKON alanTaluu.



B ocBoeHMM IMCHUIIIMHBI HHBATUAAMH U JIMIAMHU C OIPaHUYCHHBIMH BO3MOXXHOCTSAMH
300pOBbs  OOJNBILIOE 3HAUEHHWE HMMEET WHIMBHyalbHas ydeOHas pabora (KOHCYJIbTAllUU) —
JIOTIOJIHUTENIBHOE pa3bsICHEHUE YydeOHOro marepuana. WHIWBUIyanbHBIE KOHCYJIBTALUU TI0
IPEAMETY SIBIISIFOTCS BaXXHBIM (PAaKTOPOM, CIIOCOOCTBYIOUIMM WHIAMBUAYaIH3alUN OOYUEHUS U
YCTQHOBJIGHUIO BOCIHUTATEIbHOI'O KOHTAaKTa MEXIy IpernojaBaTeeM M 00y4yaromuMCs
WHBAJIUIOM HJIH JTUIIOM C OTPAaHHYEHHBIMHA BO3MO>KHOCTSIMH 3/I0POBBSI.

7. MaTtepuajJbHO-TEXHHYECKOe o0ecrevyeHue Mo TUCHUILINHE (MOLYJII0)

Ne Bun pabot MaTepuanbHO-TeXHUUECKOe 00eceyeHrne TUCIIUTLTHHBI
(MOIyJIST) M OCHAIIEHHOCTH
1 | JlekuuoHHBIE 3aHATHS VyeOHass ayauTOpHs AN HPOBEIACHUS 3aHATHH JICKIHMOHHOTO THIIA:

KOMIUIEKT y4eOHO#l MeOenn, KOPOTKO(GOKYCHBIH WHTEpaKTHBHBIN
MPOCKTOp, MyJIbTUMEIUNHAas Kadeapa, MOCKa-dKpaH YHHUBEpCallbHas,
MeJtoBasi jocka (ayauropus 322c¢).

2 | JJabopaTopHbIe 3a HATHS YueOHasi aymUTOPUS JJIS MPOBEACHHUS 3aHATHI J1aOOpaTOpPHOTO THIIA,
YKOMIUTICKTOBaHHAsI  CICHUAJM3UPOBAHHOW  MeOCNbIo,  BBITSDKHOM
CHCTEMOW BEHTWJISIIUM, MEJIOBOW JOCKOHM, CpeICcTBAMU II0KapHOU
0e30mMacHOCTM W OKa3aHWA NEepBOM  MEAMIIMHCKON  HOMOIIH,
NabopaTOPHBIM o0opyIOBaHUEM: BECHI TEXHOXUMHUIECKHE,
JJEKTPUUECKHE TUIMTKH, HaO0OpHl XUMHYECKOW TOCYJIbl H PEaKTHBOB,
BOJIsTHBbIE 0aHU, BAKYYMHBIE HACOCHI, TEPMOMETPHI, MATHUTHBIE MEIIIajIKH
¢ mogorpesoM MM-135H «Tarnep», pH- metp «Oxcnept-001-3.04»,
cunekrpodgoromerp B-1100 DKOBbLI), maGopaTOopHBIi HCTOYHHUK
nutauus [IPOOKUIT B5-71/1M, Bechl ananutndeckue Adventurer Pro
AV114C (ayautopun439cu 430c).

3 CamocTosTenbHas paboTa TTomemienne o151 caMOCTOATENbHOM pabOThHI, OCHAIIIEHHOE KOMIUIEKTOM
y4eOHOM MeOenn, KOMIBIOTEPHOW TEXHHKOH C  BO3MOXHOCTBIO
noaxnoueHus k cetu «MHTepHeT» W oOecnedyeHHas AOCTYIIOM B
9JIEKTPOHHY0 HH(POPMaIIMOHHO-00pa30BaTENbHYIO CPEYy yHUBEPCUTETA,
(aynutopusi43lc).

I'pynmnoBeie (MHAMBHUAYyadbHbIE) KOHCYJbTaluu (aymutopust 435c, 422c¢), TeKymuu
KoHTpoub (ayautopus 439c, 430C) u mpoMeXyTOUHast aTTECTals IPOBOAATCS B ayAUTOPHUAX B
COOTBETCTBHH C pacniucanueM (ayautopus 435¢, 422¢).



