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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)
1.1 Ileanb ocBOeHHUS TUCHHUILIHHBI

OCHOBHBIMH LEIAMH OCBOCHHUSI AUCHHILIMHBI SBJISIOTCS:

¢dbopmupoBaHre y 00y4arOMUXCs TOHATHIHOTO armapara OCHOBHBIX 3aKOHOMEPHOCTEH U
IPUHLHAIIOB XWMUYECKUX HAyK, COBPEMEHHBIX IPEIACTABICHUNA O CTPOCHUM, CBOMCTBax
HEOPraHWYECKUX COCAVHECHUH, 3aKOHOMEPHOCTIX IPOTEKAHHUs XHUMHUYECKUX IIPOLECCOB B
HEOPraHMYECKUX COCIMHEHMSX U OIPENeJIEHUE POJIM MPEIMETHBIX 3HaHUN B (POPMUPOBAHUU
CHCTEMBl KOMIIETEHIMH oOy4aromuxcs s 3(pQeKTUBHON amanTanuu B yCIOBUAX Oymyrien
npodecCHOHATIBHOM Cpe/ibl, a TAKXKe KOMIIETEHLINH, KacarollUXCsl €IUHCTBA IPUPO/Ibl, 3HAUYCHUS
B HE BEIIECTB, CII0OCO0AX MX MOIY4EHUs, IPUMEHEHHS U TPAKTUYECKOTO 3HAYCHHUS.

1.2 3agaun AMCHMILIMHEI

OCHOBHBIMH 00001IIECHHBIMH 32/12a4aAMM JMCIUIIIUHBI SIBJISIIOTCS
1) ChopmupoBaTh TEOpEeTUUYECKHM (QYHIaMEHT COBPEMEHHOM XMMHUM KaK €IMHOM, JIOTUYECKU
CBSI3aHHOM CUCTEMBI.
2) Pactumputh 1 3akpenuTh 6a30BbIe HOHATUS XMMUHU, HEOOXOIUMBIE IS TAIbHEHIIIEr0 U3y4eHUs
JIPYIuX pa3iesioB XMMUU.
3) ChopmupoBaTh CUCTEMHBIN MOAXOJ K PACCMOTPEHHUIO M ONMCAHUIO XUMHUYECKUX SIBJICHUH,
PELICHUIO IPUKJIAJIHBIX 33]1a4, CAMOCTOSTEIbHON pabOThI C HAYYHO-TEXHUYECKON JIUTEPATYPOH.
4) Pa3BuTh ciocOOHOCTH K TBOPYECTBY, B TOM YHCIIE K HAy4HO-HCCIEI0BATEIbCKONW padoTe, U
BBIPA0OTaTh MOTPEOHOCTH K CAMOCTOSITEIIbBHOMY IPUOOPETCHUIO 3HAHHIA.

1.3 MecTo AucuunauHbl (MOIYJI5) B CTPYKTYpe 00pa3oBaTeIbHOI MPorpaMmMbl

Huctunnuaa «OOmas M HeopraHWYecKas XHMHS» OTHOCHUTCS K JUCHUIIMHAM
oOs3arenpHOM yactu brnoka 1 "ducuummuael (Moaynu)" yueOHoro miuaHa. B coorBercTBuM ¢
pabouynM yuyeOHBIM IJIAHOM JAUCLUILUIMHA u3ydaeTcss Ha 1 u 2 kypcax B 1, 2 u 3 cemectpax. Bug
MIPOMEKYTOUHOM aTTECTAllMU: FK3aMEH.

3HaHUs, TTOTYYEHHBIE TIPU U3YUYCHUH AUCHUILUIMHBI «O0IIas U HeOpraHudecKass XUuMHUs
MOTYT TIOCHYKUTb OCHOBOM JJsi TOCJEAYIOIIETO U3Y4YeHUs TaKUX JUCHUIUIMH, Kak
«AHanmuThueckast Xumus», «Oprannyeckast Xumus», «duznueckass XuMus».

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTe/JbHOMH NPOrpaMMbl

N3yuenne nanHOM yuyeOHOW AMCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAHUE VY
00yJaromuXCcsl CNEAYIONUX KOMITETEHITHI:



KOZ( 1 HAMMCHOBAHUC I/IHZ[I/IKaTOpa*
JOCTUKCHUSA KOMIICTCHIIMNU

Pe3yJ'ILTaTI)I OGy‘leHI/IH 10 JTUCHUIIJIMHEC

OITK-8 CnocoOeH OCYIIEeCTBIIATh MIEJarOTHUECKYI0 IesITeIbHOCTh HAa OCHOBE CIICITHATFHBIX HAYIHBIX 3HAHHH

HNOIIK-8.1

OcymecTiser MEeIarOTHYECKYTO
JeSITeIbHOCTh Ha OCHOBE CIIEHUABHBIX
HaY4YHBIX 3HAHUH.

3HaeT OCHOBBHI COBPEMCHHBIX TeOpuil B oOmacTé oO0med u
HEOPTaHWYECKOW XMMHH; CBOHCTBA XUMHYECKHX 3JIEMCHTOB U HX
COCIMHEHUH M 3aKOHOMEPHOCTH HMX W3MEHEHHs 110 NepHoAaM M
rpynnam [lepuoandeckoll cucTeMbl Ha OCHOBE TEOPUI O CTPOCHUH
aTOMOB, MOJIEKYJI U HEMOJIEKYJISIDHBIX BEIIECTB; IEaroruiecKue
3aKOHOMEPHOCTH TIPOEKTHPOBAaHMS M OCYIIECTBICHUsS Yy4eOHO-
BOCITUTATENILHOTO TIpollecca C OIOpOW Ha OCHOBBI aHaJIHM3a
NIeIarorMYeCKUX CUTYalii ¥ podecCHOHANBHON pediekchu.

YMeeT KOJIMYECTBEHHO ONMCHIBATH SIBICHUS U 3aKOHOMEPHOCTH B
HEOpPTaHMYECKUX CHCTEMaxX Ha OCHOBE 0a30BBIX 3aKOHOB OOIIECH H
HEOPraHWYECKOH XHMHH, HCIONb30BaTh Ha IPAKTHKE METOBI
aHamM3a ~ NeNarornveckoil  curyanumu,  npodeccHOHAIbHON
pedIiekcuu Ha OCHOBE HAYYHBIX 3HAHHN B OOJIACTH XMMHH.

Buaapeer meronamu aHanu3a pe3yJNbTaTOB XMMHYECKHX W3MEPEHUN
Ha OCHOBE CHCTEMbl (PyHIAMEHTAIbHBIX XUMHYECKHX HOHITHH,
0a30BBIX 3HAHWH (yHAAMEHTAIBHBIX PA3[EIOB XMMHUH,; YMEHUSIMH
MPOEKTUPOBAHUS HJIEMEHTOB y4eOHO-BOCIIUTATENBHOTO IIpoLecca C
ONOPOH Ha 3HAHUS NPEAMETHOHN 00JIacTH.

HOIIK-8.2
Bribupaer ONTUMAJIbHBIN BAPUAHT
OpraHu3aluu MeJarorn4eckon

JCATCIBHOCTH Ha OCHOBC CIICHUAJIBHBIX
HAYyYHBbIX 3HAHUH.

3Haer METOAbI M3YYCHHA W aHaIn3a CBOMCTB HCOPTraHUYCCKUX
BCHICCTB u MartepualioB, MCXaHHU3MBbI u 3aKOHOMEPHOCTHU
MPOTCKAaHUA XUMHUYCCKHUX MPOIECCOB.

YMmeet BoIOMpaTh yUeOHBIN MaTepPHa, a TAK)KE CIIOCO0 €ro mojaauu,
B 3aBUCHMOCTH OT Iiejell 00pa3oBaTeJIbHOrO Ipolecca ¢ y4yeToM
MICUXO(H3HOIOTHIECKUX OCOOCHHOCTEH pa3BUTHS 00yUJarOIIUXCS.

Buiageer pazinnaHBIMU METOAMKAMH PEIICHNS YIPAKHEHUN U 337124,
KOTOpBIE MO3BOJIIOT, C YY4ETOM 3aKOHOMEPHOCTEH BO3PACTHOTO
pasBUTHSL KOTHUTHBHOW ¥ JIMYHOCTHOW cdep oOydaromuxcs,
OCYIIECTBIISITh y4eOHO-BOCTINTATENILHBIHN IpoLecc.

PesynpraTthl 00yuyeHHs] MO TUCHMILUIMHE JOCTUTAIOTCS B paMKaxX OCYLIECTBICHHS BCEX
BUJIOB KOHTaKTHOW M CAMOCTOSITENIbHOM pabOThl 00y4aroIUXCsl B COOTBETCTBUU C YTBEPHKACHHBIM

y‘Ie6HHM IIJTaHOM.

Nuaukatopel  TOCTHKEHUS

KOMIIETEHIIMA ~ CYMTAOTCS  C(OPMHUPOBAHHBIMH  MpU

AOCTUIKCHUHU COOTBCTCTBYIOIIUX UM PE3YJILTATOB O6y‘leHI/I${.

2. CTpyKTYpa M coiepKaHNe JUCIUIIIHHbI

2.1 PacnipenesieHne TPyA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OG6r11as Tpy10EMKOCTh AUCIUIIMHBI cocTaBiisieT 15 3aueTnbix eaunmil (540 yacoB), U3 HUX
B |1 cemecTpe — 6 3aueTHBIX eauHuUIl (216 gacoB), Bo 2 cemectpe — 4 3auetHbie eauHuUIls! (144 gaca),
B 3 cemecTpe — 5 3aueTHbIx eaunull (180 yacoB), pacnpeneneHue Mo BUaaM padoT MpeICTaBICHO

B TaOIHUIIE.




. Bcero CemecTpsl (4achl)

Bunsl yueOHOU pabOTHI 4ACOB 1 > 3
KonrakTHas pabora, B TOM 4ncJje: 2529 104,3 68,3 80,3
AyIuMTOpHBIE 3aHATHS (BCEro): 246 102 66 78
3aHATHS JICKIMOHHOIO THIIA 82 34 22 26
71a00paTOPHBIE 3aHATHS 164 68 44 52
3aHATHUS CEMUHAPCKOTO THIIA
(mpakTHUEeCKHUE 3aHATHS) i i i j
Huas koHTaKkTHas padora: 6,9 2,3 2,3 2,3
KoHTpoib caMocTOATeNbHOM paboThI 6 2 2 2
(KCP)

ITpomexxyrounas arrecraius (MKP) 0,9 0,3 0,3 0,3
CamocrosiTejibHAasi padoTa, B TOM 180 76 40 64
quciae:
IIpopaboTka yaeOHOTO 54 24 10 20
(TeopeTHyecKoro) MaTepuaia
[ToxroToBka K 1a00paTOpHBIM paboTaM 84 36 20 28
[MoxroToBka K TEKyIIeMy KOHTPOIIO 42 16 10 16
Kourpois: 107,1 35,7 35,7 35,7
HOI[FOTOBKa K DK3aMCHY 107’1 3577 35’7 3577
Oomas qac. 540 216 144 180
TPYA0EMKOCTh B TOM 4YHCJI€e
KOHTAKTHAS 252,9 104,3 68,3 80,3
padora
3a4. e 15 6 4 5
2.2 ConepxxaHue QM CHUIITHHBI
Pacnipenenenue Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM AUCIUILIUHBL.
Pa3nensl (Tembl) TUCHUIUIMHEL, U3y4aemble B 1 cemecTpe
KommuecTBo yacoB
A Breaynut
Ne HaunmeHnoBanue paznenos (Tem) yJutropHas OpHas
Bcero pabora
pabota
JI 113 JIP CPC
1. OCHOBHEBIE MTOHATHS U 3aKOHBI XUMHH 14 2 - 8 4
2. DHepreTrKa M HalpaBJICHAE XUMUUECKUX MPOIIECCOB 20 4 - 8 8
3. Xumuueckass KHHETHKA 20 4 - 8 8
4. MHOTOKOMIIOHEHTHBIC CHCTEMBI, PACTBOPEI 30 6 - 12 12
5. KoMmiutekcHble coennHeHNs 10 2 4 4
6. OKHCIUTENFHO-BOCCTAHOBUTEILHBIC PEAKITHH 20 4 - 8 8
7 Crpoenue aroma. [lepruoandeckuil 3aKOH U MEPUOANICCKAS 29 4 i 10 8
cHUCTEMA
8. CocTaB aTOMHOTO S1/Ipa, PaJHOaKTHBHOCTb 10 2 - - 8
9. Xumuueckas CBsI3b 32 6 - 10 16
HUTOI'O no pazoenam oucyuniuHul 178 | 34 - 68 76




Paznenbl (TeMbl) AUCIUTUIMHBI, U3y4aeMbI€ BO 2 CEMECTpe

KonngectBo yacos
Breaynur
Ne HammenoBanwne paznenos (Tem) AymuTopHas OpHyaSI
Bcero pabota
pabora
JI 113 JIP CPC
10. |Bomopon, ero coenuHeHus 10 2 - 4 4
11.  |p-snements! VIII rpynmsl 4 2 - - 2
12.  |p-snements! VII rpynmst 20 4 - 8 8
13. |p-smemenTsl VI rpymnms 20 4 - 8 8
14. |p-snmemeHTHI V rpymimsl 20 4 - 8 8
15. |p-smemenTsl IV rpymmst 18 4 - 8 6
16. |p-snmements! 111 rpymmbt 14 2 - 8 4
HUTOI'O no pasdenam oucyuniurvl 106 | 22 - 44 40
Paznensl (TeMbl) AMCHUIUIMHBL, H3y4aeMble B 3 ceMecTpe
KomnmdecTBo yacos
Breaynut
Ne HammenoBanwme paznenos (Tem) AyauTopHas opH};ﬂ
Bcero pabota
paboTa
J 13 JIP CPC
17.  |s-anemenTs! Il rpynmsl 10 2 - 2 6
18. |s-anemenrtsl | rpynmsl 10 2 - 2 6
19.  |d-snemenTsl IV rpymmsl 16 4 - 6 6
20. |d-s;mementsl V rpymimsl 16 4 - 6 6
21. |d-s;mementsl VI rpymist 16 4 - 6 6
22.  |d-smementst VII rpymmstl 16 2 - 6 8
23.  |d-s;mements VIII rpymmel 16 2 - 6 8
24.  |d-s;mementsi I rpymmstl 14 2 - 6 6
25.  |Dnementsl nodoyHO# noarpynmsl 11 rpynmns 14 2 - 6 6
26.  |Dnementsl nobouyHoil noarpynmsl 111 rpynmsl 14 2 - 6 6
HUTOI'O no pasoenam oucyuniurvl 142 | 26 - 52 64
HUTOI'O no oucyunnune 426 | 82 - 164 180

[Tpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemunHapsl, JIP — maGoparopHbie
3anstusi, CPC — camocrosiTenbHas paboTa cTy/ieHTa

2.3 Copaep:xanue pa3jiesioB (TeM) THCIUNIHHBI

2.3.1 3aHATHA JEeKIIUOHHOIr0 THIIA.

HaumeHnoBanue pa3nena dopma TeKyIero

Coneprxanue pasnena (TeMbl)

HalpaBJICHUEC
XUMHUYECKUX MMPOLCCCOB

[Mapamerpsl, QyHKIMM cocTosiHUS. BHyTpeHHsst sHeprus,
TermyoTa, pabora. IlepBBIi  3aKOH  TEepMOAMHAMUKH.
IIpumeHeHne nepBOro 3aKkoHa TEPMOJUHAMUKU K H30XOPHBIM
1 n300apHBIM IporieccaM. 3akoH I'ecca, clencTBHE U3 3aKOHA
I'ecca. TepMmoxumuyeckue ypaBHEHHA. TeEIIOEMKOCTb.
3aBUCHMOCTDb U3MEHEHUS DHTAJIBIIMH XUMHYECKOMN pC€akuuun OT
TEMIIEPATYPbI (3aKoH Kupxrogoda). OHTponHs,

(Temsr) KOHTPOJISA
1. AToMHO-MoJeKysipHas Teopusi. OCHOBHBIE YerHblii onpoc.
OCHOBHBIE TTOHATHS U CTeXHOMeTpHYeCKHe 3aKoHbl. ['a30BbIe 3akoHsbl. [Tonsatine o |KoHTponbHas
3aKOHBI XUMUH XMMHYECKOM KBHUBAJIEHTE, 3aKOH YKBUBAJICHTOB. pabora
OmnpezeneHre aTOMHBIX MaccC AJIEMEHTOB.
2. |DHepreTuka u TepMmonuHaMuyeckas cUcCTeMa, TUMBI CUCTEM U MPOLECCOB.|YCTHHIH ompoc.

KonTtponbHas
pabora.
Komnoxksuym




TEPMOJUHAMMYECKOE U  BEPOATHOCTHOE  OIpPEIEIICHHUE.
CaMonpou3BOJILHOE M HECAMOIPOU3BOJIBHOE MPOTEKAHUE
mpoueccoB. Bropolt 3akoH TepMoauHaMuku. H3MeHeHue
SHTPOIIMU B PAa3JIMYHbIX IIPOLECCaX: XUMHUYECKAsk pEaKLus,
HarpeBaHMe BEIIECTBa, (pa3oBbIe MEPEXO/Ibl, PACIIUPEHHE ra3a.
Tperuil 3akoH TepMmoanHamuku (moctynar Ilnanka). Pacuer
a0COIIOTHBIX 3HaYCHUN SHTPOIUHU. Kpurepun
CaMOIPOM3BOJIBHOTO MPOTEKAHUS XUMHYECKUX IPOLECCOB B
3aKpBITBIX cHCTeMax: 3Heprus ['nb6ca, sHeprus ['ensMronsia.
PaBHOBecHE B H30IMPOBAaHHBIX M HEU30JIUPOBAHHBIX CUCTEMAX.

XuMmudeckass KHHETHKA

OCHOBHBIE TIOHATHS XHMHYECKOH KHHETHKH: CKOPOCTb,
MEXaHU3M, MOPAAOK, MOJIEKYIAPHOCTb peakuun. DakTopsl,
BIMSIOIINE HA CKOPOCTh peakiuu. CKOpOCTh pEeakuuu B
rereporeHHoi cucreme. IlocTpoeHne KMHETHYECKHX KPUBBIX
JUIL peakLUui INepBoro M BTOporo mnopsanka. OnpenencHue
KOHCTAHTBl CKOPOCTH II0 OKCHEPUMEHTANbHBIM JaHHBIM.
JlumuTHpyromas craausa. 3aBUCUMOCTb CKOPOCTH PEaKIUH OT
temieparypsl. [Ipasuio Baut-I'odda. YpaBHenue Appenuyca,
SKCHEPUMEHTANIbHOE  OINpEJeICeHHEe HHEPIUU  aKTHUBAIUH.
IIpencrapnenne o TEOPUH AKTHBHBIX CTONKHOBEHHUI U TEOPHU
aKTUBMPOBAHHOIO KOMILIeKkca. KaTamms, KaTalnm3aTopbl.
WHrudutopsr. Xumuueckoe paBHOBECHE.
TepMonnHaMu4ecKHil BBIBOJ 3aKOHA JEHCTBYIOIIHMX MAacc.
KoncranTa xummnueckoro pasHosecus. [lpunnun Jle [artense.
CBs3b KOHCTaHTBl paBHOBECUS] CO CBOOOJHON »Hepruei
I'n66ca.

YerHbli onpoc.
KonTtponsnas
pabora.
Komnoxsuym

MHOTOKOMIIOHEHTHBIE
CHUCTEMBI, PaCTBOPHI

Kunkue pactBopbl. CriocoObI BBIpaKEHHUS COCTaBa pacTBOpa
(MaccoBas W MoOJbHas JOJM, MOJISIPHasE M MOJSUIbHas
KOHLIEHTpaluu). PacTBOPUMOCTh BEIIECTB, HACHIIICHHBIE H
MIEPECHICHHBIE  PACTBOPBI, BIMSHUAE OHTAJIBIUHHOTO U
SHTpPONUHHOTO  (akTopa Ha PacTBOPUMOCTh  BELIECTB,
00BsICHEHHE BIUSHIUS TEMIIEPAaTyphl HA PACTBOPUMOCTH Ta30B U
TBEepABIX BemiecTB. WaeanpHble pacTBOpHl. KoymmwratuBHEIE
CBOWCTBA pPACTBOPOB: YyMCHBINCHHE JMAaBICHHSA Iapa Hal
pactBopoM (3aKkoH Payns), kurieHue U 3aMep3aHue PacTBOPOB,
oTIpeieIeHue MOJICKYJIIPHOW MacChl B 30YIHOCKOTNIECKOM U
KPHOCKOIIMYECKOM METOJZIe, OCMOC, 3akoH Bant-I'odda s
OCMOTHYECKOro aaBieHus. OTKIOHEHUs PAaCTBOPOB OT
UJeabHOCTH,  NpUuYUHBL. ~ [loHATHE 00  AKTHBHOCTH,
ko3¢ ¢unreHTe aKTUBHOCTH. MoOHHas cuiia  pacTBopa.
Onektponuruueckas aucconuanus. CBs3b HM30TOHHYECKOTO
k03 duIlMeHTa ¢ KaXKYIICHCS CTENCHBIO JUCCOIUAIMU IS
CHITBHBIX JJIEKTPOIUTOB. JlricconmaItus ciadbIX 3JeKTPOITUTOB.
KoncranTa mauccommaiiy, CBA3b CO CTEICHBIO TUCCOIUALINN
(3akoH pazbaBmenust OctBanmbaa). Jlucconmuanus BOJBL
BomopoaHsrii moka3atens. Pacder pH pacTBOpoB CHIIBHBIX U
CITa0BIX KUCIOT M OCHOBaHWH. ['MAponM3 coiei: KOHCTaHTa
THIPOJIA3a U €€ CBA3b C KOHCTAHTOW IMCCOIHAIIMH CI1aboro
3NEKTPONINTa, pacueT pH pacTBOPOB I'HAPOIUIYIONIUXCS COTIEH.
Bnusiane Temnepatypsl, pa30aBieHus U 100aBICHUS KUCIOT U
IIe04el Ha paBHOBECHE B PEAKIIMU THIPOIN3a COJH, YCIOBUS
NpOTEKaHUsl «HEOOPaTHMMOTO»  THAPOJIHU3A. Bydephbie
pactBopbl, mpuMepsl, pacuer pH, oObsacHennme OydepHOro
neiictBus, OydepHas eMKocTh. PaBHOBecHE MEXIy pacTBOPOM
MaJIOPacTBOPUMOTO CHJIBHOTO 3JIEKTPOJIMTAa U €ro OCa/IKOM,
MIPOM3BEZICHNE PACTBOPHMOCTH, YCJIOBHE BBINIAJICHHS OCAJKa,
pacyer pacTBOPHMOCTH, cojieBoil addekT, ero oObsicHEHHE.
OCHOBHBIE TIOJIOKEHHSI POTOIMTHYECKON Teopun bpencrena-
Jloypu, CcoONpsDKCHHBIE Tapsl KHUCIOT ¥ OCHOBAaHWH,
MIPUMEHEHNE K PEaKIUsIM B BOJHOM PACTBOPE (JIMCCOLMAIINS,
HeWTpanmu3anus, ruaponus). OmpeneneHue KUCIOT H
ocHoBaHuil 1o Jletoucy. Teopus Ilupcona, noHsaTue 0 MArkux
1 JKECTKUX KUCJIOTaX U OCHOBAHUSIX, IPUMEPHI.

VYerHbli onpoc.
KonTtponsHas
pabota




KommnekcHrbie
COCIUHEHHUS

KomrekcHrie COCOUHCHUA. KOOpI[I/IHaIII/IOHHaH TCOpUs
BepHepa. IlonsTus: HCHTpaHLHBIﬁ aTOM, JIMraHabl, BHCIIHAA U
BHYTPCHHSA C(bepm KOMIUJICKCA, KOOPpAWHAIIMOHHOC HYHUCIIO,
JCHTATHOCTh JIMra”szaa. HOMCHK.TIaTypa KOMIIJICKCHBIX
COGZ[HHCHHﬁ, N30MEPpUA KOMIIJICKCHBIX COCIUHECHHIA.

VYerHblii onpoc.
Komnoxsuym

OKHCIIUTENBLHO-
BOCCTaHOBUTEJIbHBIE
peaxmn

OKUCINTENbHO-BOCCTAHOBUTEIBHEIE peaknuu.
KonuuectBeHHbIE XapaKTEPUCTUKU OKUCJIUTEIbHO-
BOCCTAHOBHTENBHBIX IPOLECCOB: KOHCTAHTa pPaBHOBECHS,
mmMeHerne SHeprun [u066ca u DJIC, cBA3p MEXKAYy HUMH.
ONeKTpoaHble TMOTCHIMAIBl METANIOB. [ ambBaHUYECKHUH
aneMeHT. Bomoponusiii anekrpon. CTaHZapTHBIE YCIOBHS H
CTaHAApTHBIN MOTEHLINAT MOJIypeaKLUu. DopMel
MIPEACTABICHNAA CTaHAAPTHBIX OJIIEKTPOAHBIX MOTEHIMATIOB:
muarpamMmbl - @pocra, psael Jlatumepa.  XitopcepeOpsiHbIH
anektpoa. OrmpeneneHne  HampaBiCHUS  OKHUCIUTENBHO-
BOCCTaHOBHUTEIBHOIO IIPOLECCA B CTAHIAPTHBIX YCIOBUSX.
3aBucumocTs HampaBieHus OBP or ycnoBuii, ypaBHeHHe
Hepncra nist sanextpoasoro notennuana u 3C. Bnusuue pH
Ha BEJIMYUHY PEIOKC-NIOTEHLUaNa. Y4yacTUE BOJbl B
OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMAX B  POJH
OKHCIHMTENS U BOCCTAHOBHTENS, 3aBHCHMOCTh IOTEHIHUANIa
BOJOPOJHOTO M  KHUCIOPOJHOTO 3NIeKTpogoB oT pH.
ONeKTponM3: NPOLECCH, MNPOUCXOAAINNE B paclulaBaXx U
pacTBOpax d3IeKTponuToB, 3akoHbl dapagnes. Kopposus
MeTaJJIoB. Buael koppo3un. MexaHu3M 31€KTPOXUMHUYECKOH
KOPPO3HH, CIIOCOOBI 3alMThl METAJLIOB OT Hee.

VYerHbli onpoc.
Pewmenue 3anau.
KonTponsnas
pabora

CrtpoeHue aToMma.
Ilepuoguueckuii 3aK0H U
MeprouYecKasi cucTeMa

PasButne mnpencraBieHuid O cTpoeHuM aroma. Mogenu
Tomcona, Pesepdopnma, mnocrynaret bopa. Ksanroso-
KOPIYCKYJISIPHBIN JTyadu3M, BOJHOBas IpPHUpoJa 3JICKTPOHA,
runoTre3a e  bpoiilnd, NOpUHUMII — HEONpeaeleHHOCTH
IeiizenOepra. BonHoBas (yHKIMS 3JIeKTpoHA. YpaBHCHHE
penunrepa. Opoutans. [oHATHE 0 TTIABHOM, OpOUTAIBEHOM,
MAarHUTHOM, CIIMHOBOM KBaHTOBBIX YHCJIAX.

VYerHbli onpoc.
Komnoxksuym.
Pewenue
YIPaKHEHUI
3a/1a4.
KonTtpoabHas
pabota

CocTaB aTOMHOTO sapa,
PAaANOAaKTUBHOCTD

CoctraB artomHOro smpa. Jlepekr Maccel, DHEprus CBSI3U
HYKIJIOHOB B Si/Ipe, 3aBUCHMOCTh YCTOHYHUBOCTH SICp OT YHCIA
HYKIIOHOB. BUIBI pagrioakTUBHOCTH, PaIMOAKTHBHEIC PSIBL.
3aBHCHMOCTh  CKOPOCTH  PaTUOAaKTUBHOTO  pacmaiga oT
KOJIMYEeCTBA YAaCTHIl, NEepUOJ Toiypacmaga M KOHCTaHTa
CKOPOCTH pacmaja. SInepHble peakiuu, Peakiuu NeTIeHUs U
CHHTE3a siIep.

VYerHblii onpoc.
Komnoksuym.
KonTponbHas
pabota

XuMuyeckas CBSI3b

IIpupona xumMuuecko CBsI3M. 3aBUCHMOCTH IOTEHIIMATBHON
SHEPTHH OT MEXbAICPHOTO PACCTOSHHS. ODHEprus M JUIMHA
XUMHYECKOH cBsi3u. OCHOBHBIE MTOJIOKEHUS METO/a BAJICHTHBIX
ceazeit (BC): cmoco6 mocTpoeHHs BONHOBOW (yHKIMU
MOJIEKYJIBI, OOBSICHEHNE MPUYMHBI YCTOWYHBOCTH MOJIEKYJ B
merone BC. CaoilctBa 1OHOPHO-aKLENTOPHOM  CBS3H.
OObsicHeHnEe TeoMeTpU4ecKord (OPMBI MOJEKYNI C MO3WIUH
merona BC (Teopusi ruOpuaM3aliid aTOMHBIX OpOUTAsEi).
Honnas cBsa3p. Pacuer 2Heprum cBA3M MeXIy HOHAMU U
SHEPrHU KPHUCTAIIMYECKOW PEIIETKH HOHHOTO COEAMHEHMS.
[onspruzyeMoCTs M MOJNSApU3YIOIIEee AEWCTBHE HMOHOB, HX
BIMSHHE  HAa  CTENEHb  HMOHHOCTH  CBSi3W.  Bunsl
MEXMOJIEKYJIIPHOTO ~ B3aUMOJEHCTBUS  (OPHEHTAIlMOHHOE,
WHAYKIIMOHHOE, aucnepcroHHoe). [IpuumHbl 00pa3zoBaHus
BOJIOPOJIHOM  CBSI3W, BIMAHME BOJOPOJHOW CBSI3M Ha
¢u3ndeckre CBOWMCTBAa BEIIECTB. MeTamanmdeckasi CBS3b.
OCHOBHBIE TIOJIOKEHUSI 30HHOH TEOpUH, OOBSICHEHHE CBOHCTB
JUAJIEKTPUKOB, METAIIOB, HOIYIPOBOJHUKOB C MO3ULMHA 3TOH
TEOPHH.

VYerHbli onpoc.
Komnoxksuym.
KonTtponsHas
pabota

10.

Bonopoa, ero
COCTUHCHUS

Bonopoa:  mosoxxeHue B MEPUOJUYECKONW  CHUCTEME,
ocobeHHOCTH, Wu30TOMBl. Du3nuveckne ¥  XUMHUYCCKHE
(OKHCIHTENFHBIE U BOCCTAaHOBHTENBHBIC) CBOWCTBA BOJIOPOJIA
KaK IpocToro BemecTsa. [loyrydeHne u npuMeHeHHe BOJOPOIa.

VYerHblii onpoc.
KonTponbHas
pabora.
Kosioxksuym




I'mppunsl  Bomoposma:  kinaccudukaums, (QU3MYECKUE U
xumuueckue cpoiicrBa. CoequHEHMs BOIOpPOAa — BoJa M
MIEPOKCH/I BOAOPOJA: CTPOCHHE MOJIEKYJd, (uinueckue u
XMMHUYeCcKHe CBOMCTBa. [lomydeHue u npuMeHeHne IepoKcuIa
BOJIOPOAA.

11.

p-anemenTs! VI rpynms

WueprtHpie (OmaropoaHbie) Ta3bl: 3JICKTPOHHOE CTPOCHHE,
PEaKIMOHHAs CIIOCOOHOCTh, PACIPOCTPAHCHHOCTh Ha 3eMIle U
B KocMmoce. Dusznueckue CBOWCTBA MHEPTHBIX TIa30B.
XYUMHYECKUE CBOMCTBA COEIMHEHUI KCEHOHA U KPUIITOHA.

YTl onpoc.

12.

p-3nemenTs! VII rpynmnel

lanorensl: 3JIEKTPOHHOE CTPOEHHE, XapaKTEpHBIC CTEICHH
OKHCJICHHS, CTIOCOOBI MONTydeHus, puMeHeHne. OCOOCHHOCTH
¢Topa. Duzmyeckme W XUMHYECKHE CBOHCTBA MPOCTHIX
BEIIECTB TaJOr€HOB (YCTOMYMBOCTH MOJIEKYJ TaJIOTEHOB,
pEakmMM C BOAOHM, MeTaIaMH, HEMETaIIaMH, CIOXXHBIMHU
BEIIECTBAMH, pAcTBOPHUMOCTbL B BOJE M  HEMOJSPHBIX
pacTBOpHTENSX, a TakXke [IeJo4ax IpHU  Pa3IHM4YHOI
TeMieparype). [aJoreHoBoJOpOABI: CTPOEHHE MOJIEKYI,
¢usnyeckne W XMMHYECKHE CBOICTBa, CpaBHHUTEIbHAs
XapaKTepUCTUKA TEPMUYECKOH YCTOHYMBOCTH, KHCIOTHBIX H
BOCCTAHOBHUTENIBHBIX ~ CBOHCTB.  CmocoObl  NOJIy4eHHus
rajJoreHoBoJoponoB. Kuciopoxaconepkamme CoeIUHEHHS
rajJoreHOB,  TPOSBIECHHE  BTOPHYHOM  IEPUOAWIHOCTH,
U3MECHEHHE  CTPOCHHSA, YCTOWYMBOCTH, KHCJIOTHBIX W
OKHCJINTEIBbHBIX CBOMCTB C M3MECHCHNEM CTCIIEHH OKHCIICHUS

raJJorc¢Ha. dmnyeckne n XUMHYCCKHUC CBOIiCTBA.
OKCOKHCJIOTBI TaJIOr€HOB n ux COJIHn: NOJIyUCHHC,
yCTOfI‘IHBOCTI:, KHUCJIOTHBIC n OKHCJIUTCIBbHO-

BOCCTAaHOBHUTEJIbLHBIC CBOMCTBA.

VYerHbli onpoc.
KonTponbnas
pabora.
Komnoksuym

13.

p-3nemenTs! VI rpynimsl

XanbKOTeHBI: 3JEKTPOHHOE CTPOEHHE, XapaKTepHbIe CTEICHU
OKHCJICHHSI, CIOCOOBI MoJTyueHHs1, IpuMeHeHne. OcoOeHHOCTH
kucinopona. CKIOHHOCTH aTOMOB K O0Opa3oBaHMIO Ierei,
KpaTHbBIX CBsi3ed. @DU3MYECKUE CBOWCTBA XaJIbKOI'CHOB.
Asnorponus. AnIoTportHble (OpMBI KHCIopoaa 1 cepbl. O30H,
O30HHBI METAJUIOB. XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
JIEMEHTOB IIOATPYIIBI Cepbl. [ 'MApPHUABI Cephl, CeJeHa,
TEJUTypa: CpaBHEHHE YCTOWYMBOCTH, BOCCTaHOBUTEIBHBIX
CBOMCTB, KUCJIOTHBIX CBOWCTB BOAHBIX pacTBOpoB. Cynb(pupl
MeTaIoB, CcynbhaHel W noiucynbduasl. Kwucmopomgusie
COCIIMHEHHS CEPHl, CeJIeHa, TeJUTypa: M3MEHEHNE KUCIOTHBIX U
OKHUCIINTEIbHO-BOCCTAHOBUTEILHBIX CBONCTB B pagax SOzf
Se0,-TeOy; SO3-SeO3-TeOs u COOTBETCTBYIOIIUX KHUCIIOT.
OKCOKHCIIOTBl ~ XalbKOreHOB. llodydeHue, XHMHYECKHE
CBOMCTBA.

VYerHbli onpoc.
KonTtponsHas
paborTa.
Komnoxsuym

14.

P-3JIEMEHTBL V IPYIIIBI

[THUKTOTEHBI: 3JEKTPOHHOE CTPOCHHE, XapaKTEePHbIE CTEICHU
OKHCJICHHS, CTIOCOOB!I MoTydeHus, npuMeHenne. OcobeHHoCTH
azora. Pu3nyeckne 1 XUMUIECKHE CBOICTBA IIPOCTHIX BEIECTB
IMHUKTOTCHOB.  AJUToTpomHble  Momudukammu  (ocdopa,
MBIIIBSKA, CYPbMBI, BHCMyTa. OOmas XapakTepHCTHKa
THIPUIOB P-JIEMEHTOB V TPYIIBI: CTPOSHHE MOJIEKYJ,
TepMHUYECKasi YCTOMYMBOCTb, BOCCTaHOBHTEIbHBIE CBOICTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBa. AMMMaK: (usndeckue u
XMMHUYECKUE CBOMCTBA, CBOMCTBA KUJIKOTO aMMHaKa, CBOMCTBA
coieii ammoHHUA. ['WapasWH, THUAPOKCHIAMHUH: CTPOCHHE,
cBOWicTBa, cmocoObr mosydeHna. Oxcup  azota(l) w
a30THOBATHUCTAasA KUCIOTA, okcnp azoTa (I1), oxcup asora (1) n
a30THUCTass KHCJIOTa, HHUTPHUTHL: CTPOCHHE, IIOJIy4YeHHE U
cBoiictBa. Ctpoenue okcuaa azota (IV) u ero aumepa. Oxeup
azota(V), a3oTHas  KHUCIIOTa:  CTPOEHHUE,  IOJIy4YeHHUE,
OKHCIINTEJbHBIE CBOMcTBa (peakuuu C MeTaulaMH ¢
HEMEeTaJUlaMM, CIJIOKHBIMH  BeIleCTBaMM). TepMuueckas
YCTOMUMBOCTh HUTPATOB, HX OKUCIUTENIbHBIE CBONCTBA U
obmactn mpumenenus. Oxcunasl Gochopa, MBIIIBIKA, CYypHMBI,
BHCMYTA! YCTOHYUBOCT, KHCJIOTHO-OCHOBHBIE u

VYerHbli onpoc.
KonTtponbnas
pabora.
Komnoksuym




OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIC CBOWCTBA U CIIOCOOBI
nonydeHus.  CTpOEHHE  KUCIOPOACOICPHKAIIUX  KHUCIOT
docdopa, KUCIOTHBIE U OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIC
cBoiictBa. PocdopHoBarucTast, dpochopucras u GochopHbe
KHCIIOTBL.

15.

p-3nemenTs! IV rpynmsl

p-aneMenTsI [V rpynnel: 2eKTPOHHOE CTPOCHUE, XapaKTepHbIe
CTENICHW OKHUCIICHHS, CIOCOOBI TMONYyYeHHS, IPUMEHEHHUE.
Ocob6ennoctu yriepona. CKIIOHHOCTh aTOMOB K 00pa30BaHUIO
Lened, KpaTHeIX cBsized. DU3MUECKHE CBOMCTBA IMPOCTHIX
BEIIECTB: THIBI KPHCTAJUIMUECKUX CTPYKTYp yriiepoa (anmas,
rpa¢ut, kKapouH, QyIepeH), KpeMHus, o10Ba (a, B, Y- Gopmsl),
CBUHIA; XUMHUYECKHE CBOWCTBAa. BomopoaHble coeluHEHUs
yrieposa, KpeMHHUs, TepMaHus, OJIOBA, CBHHIA: Pa3IUduUs B
PEaKkIMOHHOM CIOCOOHOCTH, (HU3MYECKHE M XUMHYECKHUE
cBoictBa. KapOumpl, cwmmmuapl. OKCUIBl  yriepoja:
¢usnyeckre M XUMUYECKHE CBOWCTBAa (B3aMMOJICHCTBHE C
BOJIOH, OKHCJIUTEIbHO-BOCCTAHOBHUTEIIBHbIE CBOMCTBA).
VYronbHas KMCI0Ta U ee costd. OKCHIBI KPEMHUS, KpeMHHUEBbIC
KUCIJIOTHI, cliMKaThl. CTexsia. 3aKOHOMEPHOCTH B M3MEHEHHUH
CTPOCHHSI U XHMHUUYECKHX CBOHCTB okcuioB Ge, Sn, Pb B
Pa3IMYHBIX CTETEHSIX OKHCICHUS: KHCIOTHO-OCHOBHBIE U
OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIC CBOMCTBA.

VYerHbli onpoc.
KonTtponsHas
pabora.
Komnoksuym

16.

p-3nemenTs! 111 rpynmnst

Kpucrammuaeckass cTpykrypa, (u3mdeckne M XUMHYCCKHC
cBoiicTBa ©Oopa, momydenue. Omimume Oopa OT APYIHX
AJIEMEHTOB Tpymmbl. [IpuMeHeHne O6opa W ero COCIMHEHH.
IMomyyeHne W CTpoeHHE MUOOpaHa, BOCCTAHOBHUTEIILHBIC
CBOMCTBa, peakuus C BOJOH, 0oOpa3oBaHHE OOPIUAPHIHBIX
koMIUiekcoB. bopuabl metamnoB. Oxcun 6Gopa, OopHbIE
KUCIOTHI, OopaThl. Pu3nyeckue U XUMHYECKUe cBoiicTBa Al,
Ga, In, TI. TlomydyeHne u mNpPUMEHEHHE ATFOMHUHHUSL.
3aKOHOMEPHOCTH B UBMEHEHUHU CBOWCTB COSIMHEHM (OKCH/IBI,
THIPOKCUABI) DJIEMEHTOB B  CTEICHH OKHCICHHA 3.
KommiekcHble COeTMHEHUS.

VYerHblit onpoc.
KonTtponbHas
pabora.
Komnoxsuym

17.

S-anemenThl 11 rpymnmet

3aKOHOMEPHOCTH B M3MEHEHUH JIIEKTPOHHO# KOH(DHUTypauy,
pamuMycoB aTOMOB, JIEKTPOOTPULATEIFHOCTH AJIEMEHTOB.
OcobenHoct  Oepwiuivs  (OUArOHANBHOE  CXOICTBO €
amomunaueM). CBo#cTBa MNPOCTBIX BELIECTB, T'HIPUJIOB,
ragoreHu0B. OKCHIBl M THAPOKCHIBI: 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOICTB. KOMILIEKCHBIE COEIUHEHHUS.

VYerHblii onpoc.
KonTtponbnas
pabora.
Komnoksuym

18.

S-371eMEeHTHI | rpymnmnbl

3aKOHOMEPHOCTH B M3MEHEHHUH JJIEKTPOHHOI KOH(UTypauuy,
paanycoB aTOMOB, JJIEKTPOOTPHLATEIFHOCTH 3JIEMEHTOB.
OcobeHHOCTH JUTHA (JUAarOHANbHOE CXOJCTBO C MAarHueMm).
CBoiicTBa IPOCTHIX BEIIECTB: B3aMMOAEHCTBHE C KUCIOPOJIOM,
BO/ION. 3aKOHOMEPHOCTH B CTPOCHHUHU M CBOMCTBAX COEAMHEHUMN
C KHCJIOPOJZIOM, THAPOKCHJIOB, KApOOHATOB, raJIOr€HHUJIOB.

VYerHbli onpoc.
KonTtponsHas
pabora.
Komnoxsuym

19.

d-anementst [V rpymms

OnexTpoHHas KOH(Urypanus, pasmMep, XapakTepHble CTEICHH
OKHCJICHHS ¥ KOODJMHAIIMOHHBIC YHCJIa aTOMOB 3JIEMEHTOB
rpynnel.  CBoifcTBa  NPOCTBIX — BEHIECTB, OKCHAOB M|
ruapokenoB. CTpyKTypa CMENIaHHBIX OKCHJOB THTaHa,
XMMUSL BOJHBIX pAacTBOPOB, KOMIUIEKCHBIE COEIMHEHHUS.
CoenMHEeHHUS TUTaHA B HU3IIKX CTENEHSIX OKUCIICHUSI.

YerHblii onpoc.
KonTtponbHas
pabora.
Komnoksuym

20.

d-amemMeHTHI V Tpymibl

OnexTpoHHas KOH(Urypanus, pasmMep, XapakTepHbIe CTCICHH
OKHCIICHHS W KOOPIMHAIIMOHHBIE YHCIIa aTOMOB 3JIEMEHTOB
rpymmsl. CBOHCTBA MPOCTHIX BemecTB. CoeNNHEHNS SIIEMEHTOB
CO CTEIIEHBbIO OKUCJIECHMs +5: CpaBHUTENIbHAs yCTOWYMBOCTb,
paBHOBeCHs B BOAHBIX pacTBopax. CoeqWHEHWs BaHAIWs B
HU3IINX CTETCHIX OKHUCIICHHSL.

YerHblii onpoc.
KonTponbHnas
pabora.
Komnoxksuym

21.

d-anementsr VI rpyrmst

OnexTpoHHas KOHQUTYpaIus, pa3Mep, XapaKTepHbIe CTEIICHN
OKHCIICHHS W KOOPJMHAIIMOHHBIE YHCIIa aTOMOB 3JEMEHTOB
rpynmnsl. CBONCTBa NPOCTHIX BelecTB. CoeINHEHNS JIIEMEHTOB
CO CTENEHbIO KHUCIEHUs +6: CpaBHUTENIbHAs YCTOHUUBOCTh
OKCHJIOB, KHCJIOT, aHHOHOB, OKHCIIUTEJbHas CIIOCOOHOCTD,

YerHbli onpoc.
KonTtponbHnas
pabora.
Komnoxsuym




paBHOBeCHS B BOJIHBIX pacTBopax, u3o- u
reTepOoIOINCOEANHEHNS, coequHeHsa ¢ cepoil. CoenuHeHMs
XpOMa B HM3IIUX CTENEHSAX OKHUCJIEHUS, CBOMCTBA OKCUAOB U
ruapokcunoB. CoenuHenns Mo u W B HHM3KHX CTEHNEHSX
OKHCJICHHSI: “‘CHHH” U “OpoH3bI”.

22.

d-anementsr VII rpymnibt

OnexTpoHHas KOH(Urypauus, pasmMep, XapakTepHbIe CTECICHH
OKHCIEHHMS U KOOPJMHAIMOHHBIE YHCJIa aTOMOB 3JEMEHTOB
rpymnsl. CBoifcTBa MpocThIX BemecTB. CoeNMHEHNsI MapraHia
B CTEIEHSAX OKuciueHus +2, +3, +4, +6, +7: cBOWcTBa
(KHCIIOTHO-OCHOBHBIE M OKHCIIHTEIFHO-BOCCTAHOBHUTEIBHBIC)
OKCHIOB M TuUApokcHnoB. CoOeAMHEHHUs 3JIEMEHTOB CO
CTENIEHbIO OKUCJIEHMsSI +7: CpaBHUTENIbHas yCTOHYHMBOCTh
OKCHJIOB, KUCIIOT, RHHOHOB, OKHCJINTEIbHAs CIOCOOHOCTB.

VYerHbli onpoc.
KonTtponsHas
pabora.
Komnoksuym

23.

d-amementsr VIII rpymmst

OnexTpoHHas KOH(QUTYpaIus, pa3Mep, XapaKTepHbIe CTEIICHU
OKHCJICHHSI ¥ KOOPJMHAIIMOHHBIE YHCJIa aTOMOB J3JIEMEHTOB
Ipynmbl. DJIEMEHThI NOATPYIIIBI JKEJIe3a: CBOMCTBAa MPOCTBIX
BEIIIECTB, YCTOMYMBOCTh COCTUHEHUH CO CTENEHBIO OKUCIICHHS
+2 w  +3, KHCIIOTHO-OCHOBHBIE M  OKHCJIHMTEIHHO-
BOCCTaHOBHTEIIbHbIE CBOWMCTBA OKCHIOB M T'MIPOKCHIOB.
Kommnekcusie  coenunenus. Coemunenust  xenesa(VI).
DJeMeHTBl HOATPYIIIBI IUIATHHBL: CBOMCTBA MPOCTHIX BEILECTB
(peakMy ¢ KUCIOTaMH, HEMeTajllaMH), COIIOCTABJICHUE
CBOJCTB COCTMHECHUI B Pa3IMYHBIX CTCIICHAX OKUCIICHHSI.

YeTHbIi onpoc.
KonTtponsHas
paboTa.
Komnoxsuym

24.

d-amemeHTsI | rpynmbl

DnexTpoHHass KOH(UTypanus, pa3mMep, XapaKTepHbIe CTCICHH
OKHCIICHHST ¥ KOODJMHAIIMOHHBIC YKCJIa aTOMOB 3JIEMEHTOB
rpymbl. CBoiicTBa MPOCThIX BelecTB. COeIMHEHUS JIEMEHTOB
B CTCIICHSIX OKHcIeHus +1, +2, +3.

VYerHblit onpoc.
KonTtponbHas
paborta.
Komnnoxsuym

25.

DneMeHTH TOO0YHOH
noarpynnsl Il rpynmnst

OnexTpoHHas KOH(UTypauus, pasmep, XapakTepHble CTEICHU
OKHCIICHHS U KOOPJMHAIMOHHBIE YHCJIa aTOMOB 3JEMEHTOB
rpynnel. CBOHCTBa MpPOCTBIX BELIECTB (MECTO B  pALY
HampsOKeHUH, NpUYMHA HHEpTHOCTH pTyTH). CoenuHEeHus
3JIEMEHTOB B CTeNeHH okucienus +2. Mon Hgp?*.

YcrHeii onpoc.
KonTtponsHas
paborTa.
Komnoxsuym

26.

DneMeHTHl HOO0YHOH
noarpynnst III rpynmnst

OnexTpoHHas KoH(uUrypanus, pasmep, XapakTepHble CTCICHU
OKMCIIEHUS u KOOpPIUHAIIMIOHHBIE YyHpciia aToOMOB
penKo3eMeNbHBIX 3JeMeHTOB. CBOHCTBa MPOCTBIX BEIIECTB,
OKCHJIOB U THIPOKCHIIOB 3JICMEHTOB B COCTOSIHUM OKHCJICHUS
+3. YCTOMYMBOCTE COEAUHEHNN CO CTENEHBIO OKUCIECHUS +2 1
+4. AKTUHUI ¥ aKTUHOWIBI: cpaBHeHHE dHepruit 5f-, 6d- u 7s-
opOuTanel, HaxXOXJIECHHE B TPUPOJE, CHOCOOBI IMONYUYCHHS,
YCTOMYMBOCTh cTeneHed oxucinenus +3, +4, +5 u +6 s
JJIEMEHTOB T[EPBOM IOJIOBHHBI psifga, aHajorus c¢ d-
JJIEMEHTAMM, COEIMHEHMS CO CTEIEHBbIO OKHCICHMS +3 s
3JIEMEHTOB BTOPOM [1OJIOBUHBI Psiia.

YerHsli onpoc.
KonTtponsHas
paborta.
Komnoksuym




2.3.2 3aHdATHSA CEMHUHAPCKOTI0 TUINA (MPaKTUYecKue / CeMUHAPCKUE 3aHATHS)

1 cemectp

HaumeHnoBanue pazaena

dopMa TEKYILIETO

Ne (emp1) Copeprxanue paszena (TeMbI) KOHTPO

1. |3makomctBO ¢ paboToii B ([IpaBmia Ge30macHOCTH Ipu padoTe B 1a00OpaToOpru. OTuer o
XAMA9IECKOI OCHOBHBIE IPHEMBI paOOTHI B XUMHYECKOH JIAOOPaTOPHH. nmabopaToOpHOA
naboparopuu. Metoasl | XuMHYECKHE MOCY/a, PEaKTUBBI, HarpeBaTeIbHbIC IPHOOPEI. pabore
OYHCTKH BEIIECTB. [TpoBeneHne XUMHYECKOTO IKCIIEPUMEHTA.

2. |OcHOBHbIE 3aKOHEI OmnpeneneHre SKBUBAJICHTOB IPOCTHIX U CIIOYKHBIX BELIECTB. OTuer 1o
xuMud. ['a30BbIe n1a00paTOPHOIA
3aKkoHbl. OmnpeneneHue pabote
MOJISIPHBIX H
9KBUBAJICHTHBIX Macc
BEIIIECTB.

3. |[DHepreruka u Xumudeckass TepMoAuHamMuKka. OrmpeneneHue SHTAIBIHA OTuer o
HaIlpaBJICHUE XUMHUYECKHX PEaKIHM. nmabopaToOpHOHA
XAMHYECKHX IPOIIECCOB pabote

4. |OHepreruka n TepMoXuMHUYECKHE pacdeThl, OCHOBaHHBIE Ha 3akoHe ['ecca. Komnoxsuym
HarpaBJICHUE [lonsiTue o0 paBHOBECHBIX THpoleccax B XUMHUYECKOU
XMMHYECKHX MPOLECCOB |TEPMOANHAMHUKE. Camonpon3BoJILHOE u HE

CaMOIIPOU3BOJIBHOE MPOTEKaHHE IPOLIECCOB.

5. [Xumuueckas kuHeTHKa |CKOpOCTh XUMHUYECKHX peakiui. Kunerndeckue KpuBbIE Otuer 1o
peakuuii MepBoro M BTOPOrO MOPSIKOB, OINpeleieHue| J1abopaTopHOit
KOHCTAHTBI ~ CKOPOCTH M TOpAgKa  peakuud  Io pabore,
SKCIICPUMEHTAJIbHBIM JaHHBIM. 3aBUCHMOCTD CKOpOCTH KOJIJIOKBUYM
peakuuu oT Temreparypbl: npasuio Banr-I'odda, ypaBHeHue
Appenunyca.

6. |Xumuueckoe @DaxTOphl, BIUAIOUINE Ha CMEIICHHE PABHOBECHS B CHUCTEME. Otuer 1o
paBHOBECHE. [punuun Jle Ilaranse nmabopaToOpHOA

paborte,
KOJUTOKBHYM

7. |MnorokomnoHeHTHbIe |PacTBOpbl. CrIOCOOBI BRIpaXXEHHsI KOHIEHTPAIIMH PacTBOPOB. Otuer no
CHCTEMBI, PACTBOPHI [TpuroroBneHne pacTBOPOB Pa3IMYHBIX KOHIIEHTPAHUH. nabopaTopHOH

pabote

8. |MHOTOKOMHIOHEHTHbIE |DJIEKTPOIUTHYECKas AUCCOLMAIMsA. PaBHOBECHS B pacTBOpax Otuer 1o
CHCTEMBI, PAaCTBOPHI JNIEKTPOIIUTOB. nabopaTopHOH

pabote

9. |MuorokomnoHeHnTHble |MoHHOe Tpou3BeneHHe BOABI. BOMOPOAHBIN MOKa3aTelb. Otuer 1o
CHUCTEMBI, PaCTBOPbI IMapponus coneit. nabopaTopHOn

pabore,
KOHTpOJIbHasA
pabota

10. |KommiekcHble XapakTepHbIE CBOWCTBA KOMIUIEKCHBIX COEAMHEHU. Otuer 1o
COCANHEHUS nabopaTopHOH

pabore,
KOHTPOJIbHAS
pabota

11. |OxkucnurensHo- OKHCIMTENbHO-BOCCTAHOBUTEIIFHBIE CBOWCTBA IIPOCTBIX H Otuer 1o
BOCCTaHOBHTEIIbHBIE CJIOKHBIX BEIIECTB. nabopaTopHOH
peaxImu pabote

12. |OxucnurensHo- DJIeKTPOXUMHUYECKHE POLIECCHI Otuer 1o
BOCCTAHOBHTEJIEHBIE nmabopaTopHOH
peaknuu pabote

13. |Crpoenue aToma. IlonsaTue o kBaHTOBBIX uwuciax. Ilopsmox 3amosHeHus Komnoxksuym

ANIEKTPOHHBIX 000J109eK. 3aBHCUMOCTh HEPTHH OpOHUTaNeil OT
TJIABHOTO H Op6I/ITaJ'IBHOFO KBAaHTOBBIX YHCCII. HpI/IHL[I/Il'I
[Taynu. IIpaBuno Xynna. Ilpasuiia KneukoBckoro.
14. |Tlepunomnueckuii 3akoH |[lepuomuueckas cuctema MenneneeBa. CBOHCTBa aTOMOB: Konnoxsuym

J.1. Menpaeneena.

paanyc, OHEPrusd HOHU3ALNU,
QJICKTPOOTPUIATCIBHOCTb (HO

CPOACTBO K DJIEKTPOHY,
Ionuury, Mannukeny,




Onpeny-PoxoBy), BaJIEHTHOCTP W CTEICHb OKHCJICHUS.
[TeprogMUHOCTL B U3MEHEHUU CBOMCTB aTOMOB XUMHUYECKHUX

aneMeHTOB.  OOmIMEe  CBOICTBa  Pa3sNMYHBIX  KJIACCOB
XMMUYECKHX IEMEHTOB.
15. | Xumuyeckas cBs3b IIpupona xumudeckoil cBA3u. TumuuHas 3aBHCHMOCTH Komnoxsuym
MOTEHIMAAbHON HHEPTUU CUCTEMBI OT MEXBbAIEPHOIrO
paccTosiHus. XapaKTepPUCTUKH XUMHUYECKOW CBA3M: JHEprus,
JUIMHA.
16. |Xumudeckas cBS3b Nonnas cBsa3p. PacueT sHepruM HOHHOW CBSI3U U 3HEPrUU Komnoksuym
KpUCTAILIMYECKON pelIeTKU. BnusHue pazMepoB MOHOB U HUX
3apsi/ia Ha CTENeHb HOHHOCTH CBSA3H.
2 ceMecTp
HaunmenoBanue pasnena ®dopma TeKyIero
Ne pasa Coneprxanne pasnena (TeMbl) P yi
(Temsr) KOHTPOJIS
17. Kucnopoa, Bonopon, Boaa, MepeKuch BOJOPOAA. Otuer no
Bonopogn, ero N
n1a00paTOPHOIA
COCTUHEHUS.
pabote
18. |Dnements! VIII A WueptHbIe (61aropoHble) Ta3bl Komnoxsuym
IpyIIBI
19. |Dnements VII A T"ajoreHsl U ux coeMHEHUA Ortuer 1o
TpYIIIBI nabopaTopHoOi
pabote
20. [Dnementsl VI A Cepa u ee CoeAMHCHHUS. Otuer 1o
TPYIIIIEIL. nabopaTopHOU
pabote
21. [DnemeHTH V A TpyImBL. |A30T U €T0 COCIMHEHUS Otuer no
nmabopaTopHO
pabote
22. |Dnementsl V A rpymmsl. |@ocdop, cyppMa, BACMYT U UX COCIHHEHUS. Otuer no
nmabopaToOpHOA
pabote
23. |DnemenTtsl IV A rpymmsl | YTiaepo, KpEMHHMA, 0JIOBO CBUHEI U MX COCIUHCHHUS. Otuer no
nabopaTopHoOi
pabote
24. |Onementsr 111 A bop, anmroMuHuii. Otuer o
TPYIIIBL nabopaTopHOn
pabote
3 cemecTp
HanmeHnoBanue pazaena dopMa TEKyIIETO
Ne p Copneprxanue paszena (TeMbl) P Y
(Temsr) KOHTPOJIS
25. €JIOYHBIC U IIEJI0YHO3EMEIbHbIE METaJUIbI, OepHIIIHit Otuer 1o
Onementol [Au Il A - . B - 0P ? .
MarHui. nabopaTopHOH
Tpymi
pabote
26. [Dmementer I Aunll A CuHTE3bl COEJUHEHUI HENEPEXOAHBIX JJIEMEHTOB. Otuer o
Tpymi nabopaTopHOH
pabote
27. |DnemenTtsl MOOOYHBIX  |THTaH, BAaHAAWUH U UX COESIUHEHHS Ortuert 1o
noxrpymn III - V rpymm. nmabopaTopHOH
pabote
28. |DnmemeHThl  1MOOOYHOM | XpOM, MOJIUOEH, BOJIb(ppaM U UX COETUHEHHS. Otuer 1o
noarpynns! VI rpynmnsr. nmabopaTopHOH
pabote
29. [DnemenThl  MO0OOYHOM |MapraHell ¥ €ro COeINHCHHS Oryer 1o
noarpynns! VII rpynmst. nmabopaTopHOH
pabore
30. |DnemeHTHI MOOOYHOM Keneso, ko0ambT, HUKeTb. KOMIUIEKCHBIE COCAMHEHHUS Oruer 1o
noarpymmst VIII xKeesa, KobanbTa, 1abopaTopHOi
TPVIIIIBL HUKEJISL. pabore




31. |DnemeHTHI MOOOYHOM Mens, cepeOpo, IUHK, KAAMHA U UX COCITUHCHUS. Oruer 1o
noxarpynmst I u 11 nabopaTopHOU
IPYIIIIBI pabore

2.3.3 IIlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboTsl HE TPETyCMOTPEHBI YU€OHBIM IIIAHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs AJIs1 CAMOCTOATEIbHONH padoThl
00y4aoIMUXCH M0 JUCHHUILIMHE (MOTYJII0)

Hepel{eHL yqGGHO'MeTOZ[quCKOFO obecreueHus JUCHUINIWHBI I10 BBIITIOJIHCHUIO

Ne Bun CPC CaMOCTOSTENILHOM PabOTHI
1 |TIpopaGorka 1. AxmeroB, H. C. O61mas u Heopranuyeckasi XuMus : yUeOHUK AJIs
yueOHOTO

By30B / H. C. AxmetoB. — 14-¢ u3n., crep. — Cankr-IlerepOypr : Jlans,
g:;g;:;;c“om) 2025. — 744 c. — ISBN 978-5-507-50851-8. — TeKcr : 2eKTpOHHbIit //
Jlans : anexTpoHHO-0MOMMOTEeYHast cucrema. — URL:
https://e.lanbook.com/book/481298
2. I'punByn, H. Xumus s1eMeHTOB : B 2 T. (KOMIUIEKT) : cripaBoYHUK / H.
['punByn, A. DpHiio ; nepeBoy ¢ anrnuiickoro JI. KO. Anuk6epoBoii ;
xynoxuuku U. E. Mapes, H. A. HoBak. — 5-e u3a. — Mockaa :
JlabGopartopus 3nanui, 2021. — 1348 ¢. — ISBN 978-5-93208-567-7. —
Texcr : anexTpoHHbIH // JIaHb : 2IEKTPOHHO-OMOIMOTEYHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/166762
3. Heopraunueckas xumusi: B 3-x Tomax/ [Tox pen. FO.J1. Tperbsikosa:
T1: ®u3uKo-XMMHYECKHE OCHOBBI HEOPTraHNYECKONH XUMHH: Y YeOHUK
Ut cTyA. Beicul.yue0. 3aBenennii/ M.E. Tamwm, 0./1. Tperssikos; - M:
N3naTensckuii neHTp «Akagemusi», 2004. — 240c.
3. Heoprannueckas xumusi: B 3-x Tomax/ [Tox pen. FO.J1. Tperssikosa:
T2: XuMus HENnepexoIHbIX JIEMEHTOB: Y UeOHHK AJISl CTY/. BBICIL y4el.
3aBeaenuit/ A.A. JIpo3nos,B.I1. 3nomanos, I'.H. Mazo, ®.M.
Cnupunonos; - M: U3narensckuii neHTp «Axagemus», 2004. — 368c.
4. Heopranuueckas xumusi: B 3-x Tomax/ [lox pex. FO.Jl. TpethsikoBa:
T2: Xumus nepexoanbix snemMenToB KH.1: YueOHuK A cTy.
BbICcHI.yue0. 3aBenenuit/ A.A. Jlpo3nos,B.I1. 3nomanos, I'.H. Ma3o,
®.M. Cnimpunonos; - M: U3nartensckuii neHTp «Axagemusi», 2007. —
352c.
5. Heopranuueckast xumus: B 3-x Tomax/ [Tox pen. 10./1. TperbsikoBa:
T2: XumMus nepexoanbix yieMeHToB KH.2: YueOHuk 11s cTy.
BhIcul.yue0. 3aBenennii/ A.A. Ipo3nos,B.I1. nomanos, I'"H. Mazo, ®.M.
Cnupunionos; - M: Uznatensckuii neHTp «Axagemus», 2007. — 400 c.
6. MeTtoanueckre peKOMEHIallMU K OpraHU3aliy ayIMTOPHOMN U
BHEAYJIUTOPHOM (CaMOCTOSTENIbHOM) pabOThI CTYJJEHTOB: METOANUYECKHE
ykazanus / coct. T.I1. Croposxkenko, T.b. [Tounnok, A.B. becnanos,
H.B. Jloza. — Kpacnonap: Kyb6anckuii roc. ya-t, 2018. 89 c.
2 |lloaroroBka K [1] Kocteipuna, T.B. (Ky6I'Y). O6mas xumus [Tekct] : mabopatopHbIit
11260paTOpHBIM npaktukyMm. [U. 1]/ T. B. Kocteipuna, T. I1. Ctopoxkenko, B. A.
paboram . .
BonbiakuH ; M-Bo oOpa3oBanus u Hayku Poc. @enepannu, Kybanckuii
roc. yH-T. - KpacHogap : [KybaHckuii rocy1apCTBEHHBIN YHUBEPCHUTET],
2022. - 224 c.
[2] 3atiues, O.C., UccnemoBaTeabCKUi MPAKTHKYM 10 OOIIEeH XUMUH.
[Tekcr] : yae6HOE mocobue ; M.: Mzn-Bo MI'Y, 1994, -480 c.




[3] Apnamaukosa, E.W. C6opHUK 33724 IO HEOPraHUYECKOW XUMUH.
[Tekct] : yaeOHOE mOcOOUE I CTYACHTOB BBICIIUX y4ueO. 3aBEICHUIA/
E.M. Apgammnukosa, I'.H. Ma3zo, M.E. Tamm / ox pea. FO. /1.
TpetbsikoBa; M.: U3gaTenbckuit neHTp «Akagemusi», 2008. - 208 c.

[4] Kocteipuna, T.B. (Ky6I'Y). O6mas xumus [Tekcr] :

nabopatopHubiii mpaktukyM. Y. 2 / T. B. Kocteipuna, T. I1. CroposkeHko,
B. A. BonbiakuH ; M-Bo o0pa3oBanus u Hayku Poc. denepanny,
Ky6anckwii roc. yH-T. - KpacHomap :

[KyOanckuii rocynapctBeHHblii yausepcurer], 2016. - 97 c.

[5] IIpakTHKyM 110 HEOPTAHMYECKOW XUMUHU: Y UueO. MocoOue st CTY/I.
BhICII. yueb. 3aBenenuit/ B.A. Anemmn, K.M. Jlynaesa, A.1. XXupos u
ap.; [lox pen. FO. /1. TperbsikoBa — M.: U3gaTenbckuii IeHT
«Axanmemus», 2004. — 384 c.

[6] IIpakTukyM™m 110 00IIEH 1 HEOpraHudecko xumuu [ Tekcrt] : yaeOHoe
mocoOwue JIs CTyIeHTOB By30B / AnukOeposa JI. FO. u ap. - M. :
BJIAZIOC, 2004. - 319 c. : un. - (ITpaktukym 1y1s By30B). - bubimorp.:
c.311. - ISBN 569101143X

[7] MeTonuyeckue peKOMEHAAlNN K OpraHu3aluy ayAUTOPHON U
BHEAYJIUTOPHOM (CaMOCTOSTENIBHOMN) paObOThI CTYIEHTOB: METOAMYECKUE
ykasanus / coct. T.I1. Cropoxenko, T.b. [TounHok, A.B. becnianos,
H.B. Jlo3a. — Kpacnonap: Ky6anckuii roc. yH-1, 2018. 89 c.

[8] MeTonnueckue peKOMEHAANN K OpraHUu3aluu ayAUTOPHON U
BHEAYJIUTOPHOM (CaMOCTOSTENIBHOMN) paOOThI CTYIEHTOB: METOAMYECKHE
ykasanus / coct. T.I1. Cropoxenko, T.b. [lounnok, A.B. becnianos,
H.B. Jlo3a. — Kpacnonap: Ky6anckuii roc. yu-1, 2018. 89 c.

IToaroroska k

TEKyIIEMY
KOHTPOJTIO

1. Axmeros, H. C. O61mas u Heopranuyeckasi XuMus : YUeOHHUK AJIs
By30B / H. C. AxmertoB. — 14-e u3n., crep. — Cankr-IlerepOypr : Jlans,
2025. — 744 ¢. — ISBN 978-5-507-50851-8. — TekcT : 37eKTpOHHBIH //
Jlans : anexTpoHHO-0MOMMOoTEeyHast cucrema. — URL:
https://e.lanbook.com/book/481298

2. I'punByn, H. Xumus meMeHTOB : B 2 T. (KOMIUIEKT) : cripaBoYHUK / H.
I'punBya, A. DpHiuo ; nepeBon ¢ anrnuiickoro JI. FO. Anuk6epoBoii ;
xynoxuuku U. E. Mapes, H. A. HoBak. — 5-e u3a. — Mockaa :
JlaGopatopus 3Hanuii, 2021. — 1348 c. — ISBN 978-5-93208-567-7. —
Texct : anexTpoHHbIH // JIaHb : 2eKTPOHHO-OMOIMOTE Has cUcTEMA. —
URL: https://e.lanbook.com/book/166762

3. Heopranuueckast xumus: B 3-x Tomax/ [Tox pen. 10./1. TperpsikoBa:
T1: ®u3nKO-XMMHUYECKHE OCHOBBI HEOPraHMUECKON XUMHH: Y YeOHUK
Iutst cTy . Beicin.yue6. 3aBenenuit/ M.E. Tamwm, 10./]. TpeTbsikos; - M:
W3narenbckuit ieHTp «Akanemusi», 2004. — 240c.

3. Heopranuueckast xumus: B 3-x Tomax/ [Tox pen. 10./1. TperpsikoBa:
T2: Xumus HerepexoIHbIX AJIEMEHTOB: Y YeOHMK JJIS CTY/. BBICII. yueol.
3aBenenuit/ A.A. [Ipoznos, B.I1. 3nomanos, I'.H. Mazo, ®.M.
CnupunoHos; - M: M3narenbckuii neHTp «Akagemus», 2004. — 368c.
4. Heopranuueckast xumusi: B 3-x Tomax/ [log pex. F0./1. TpeTssikosa:
T2: Xumus nepexoaubix anemMeHToB KH.1: Y4eOHUK A1 CTy/1. BBICII.
yueb. 3aBeaeHuit/ A.A. JIpoznos, B.I1. 3nomanos, I'.H. Mazo, ®.M.
CnupunoHos; - M: M3narenbckuii neHTp «Akagemus», 2007. — 352c.
5. Heopranuueckas xumusi: B 3-x Tomax/ [Tox pen. FO.Jl. Tpersskosa:
T2: XuMus nepexoanbix dyeMeHToB Ku.2: YueOHuk i cTy/a.

BhICIL yue0. 3aBenenuit/ A.A. [Iposznos, B.I1. 3nomanos, I'.H. Ma3zo,
@®.M. CnupunoHos; - M: M3narenbckuil



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

ueHTp «Akagemus», 2007. — 400 c.

6. COopHUK 3a/1a4 110 HEOpraHu4ecko xumun: y4ued. [Tocobue mis cTym.
BhICcII yueO.3aBeaenuii / E.M. Apmnamaukosa, [.H. Mazo, ML.E. Tamwm;
nox pea. FO.J1. TpetbsikoBa. — M.: 3naTenbCkuil HEHTP «AKaaeMus»,
2008. — 208 c.

7. 3aiineB O.C. 3apaun, ynpaxxHeHHUs! U BOIPOCHI IO XUMUU:

VY4eb. nocobue s By30B. — M., Xumus, 1996. — 432 c.

8. Cupunos B.B., [Tonnkosuu I'.A., Bacunsesa I'.1. 3agaun,
BONPOCHI U YIIPAKHEHUS 0 00IIeH M HEOPraHUIeCKOW XHUMHUH. /
Munck «YHuepcuterckoey», 1991. — 350 c.

9. Meroandeckue peKOMEHAAINHI K OpraHU3aliK ayAUTOPHON 1
BHEAYJIUTOPHOM (CaMOCTOSTENILHOM) pabOThI CTYJIEHTOB:
metoanueckue ykazanus / coct. T.I1. Croposxkenko, T.b.

[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacunomap: Kyb6anckuit

roc. yH-T, 2018. 89 c.

VY4eOHO-METOIUYECKUE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs M3
YHCIIa MHBAIUIOB U JIMI C OTPaHMYCHHBIMU BO3MOXHOCTSAMU 310poBbs (OB3) mpenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS U BOCHPUATHS HH()OPMAIIIH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst 1 ¢ HapyIIEHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JTOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3. OoOpa3oBaTe/ibHbIEe TEXHOJIOTMH, NPHUMeHsieMble NPH OCBOCHUM WCHUIIHHBI
(Mmonmy.Jist)

B Xome wu3ydeHus IUCLUILIMHBI IPELYyCMOTPEHA pealn3anus KOMIIETEHTHOCTHOIO
MOJIX0J1a, YTO NMPEeAYCMATPUBAET HIMPOKOE HCIIOJIb30BAHUE B YU4€OHOM IpOLECCe aKTUBHBIX U
MHTEPaKTUBHBIX (JOpM mIpoBesieHHs 3aHATUN. MIHTepakTHBHOE 0O0ydeHHUE - MyTh K YIPaBICHUIO
CUCTEMBI CAMOCTOSITENIEHON pabOThI CTYIEHTOB.

TexHoM0rUA MHTEPAKTUBHOTO O0YUYEHMS 3aKJIF0YAETCsl B TOM, YTO Ha MPOTSKEHUH BCETO
y4eOHOr0 BPEMEHH MPOUCXOJUT OOMEH MHEHMSIMM, BBICIYLIMBAIOTCA M OOCYXJAIOTCS pa3HbIe
TOYKU 3pEHUs CTYAEHTOB. MHTepakTHBHBIE METOJBI - 3TO CHOCOOBI I€JIE€HANPABICHHOTO
YCUJIEHHOT'O B3aUMOJECICTBUS IPETNO1aBATENN U CTYACHTOB I10 CO3/IaHUIO ONITUMAJIBHBIX YCIOBHM
npoliecca 00y4eHHs.

Opranmszanus H3ydeHHs Marepuanga Kypca OCYIIECTBIISIETCS HAa OCHOBE CHCTEMHO-
NeSITeIbHOCTHOTO MOIX0/Aa M PEKOMEHIAIM I MO3TAITHOTO (POPMUPOBAHMS YMCTBEHHBIX AEHCTBHUM
U TPaKTUYECKUX HaBBIKOB paloThl. Ilpu OCBOEHMHM JHUCHMIUIMHBI HUCHOJB3YIOTCS Kak
TpaAULMOHHBIE, TAK U HOBBIC I1€1arOTMYECKUE TEXHOJIOTUH.

Jlexuuu SBJISIOTCS TPaAMLIMOHHBIMA TpU OOy4eHMM B BYy3aX M CIOCOOCTBYIOT
(OpMHPOBAHUIO y CTYJIEHTOB 0A30BbIX 3HAHHH, OCHOBHBIX MBICIUTEIbHBIX ONEpalui, pa3BUTHIO
JOTUKHU. JIeKIMM HOCAT MOTHBAIlMOHHO-IIO3HABATENIbHBIA XapakTep. B kauecTBe cioBeCHO-
HarJsIIHOTO METO/1a OOYYEeHHUs HMCIIONIb3YeTCs IEMOHCTPALMOHHBIA XUMHUECKUIN SKCIEPUMEHT,
KOTOpBIM MPOBOAMTCA MPU YTEHHM JEKUUH U MOpOBEAEHUH JabOPAaTOPHBIX 3aHATHH.



JIeMOHCTpPAalMOHHBI IKCIIEPUMEHT IO3BOJISICT IPENOJaBaTeNio CPOPMUPOBATH HHTEPEC K
npeaIMeTy Yy CTYIEHTOB, oOO0y4aeT TnpueMaM TEXHUKH JabopaTOpHOTO HKCIEPHMEHTA.
JIeMOHCTpaMOHHBIN AKCIIEPUMEHT - UCTOYHUK MPUOOPETAEMBIX CTYIACHTOM 3HAaHWM, HABBHIKOB,
YMGHI/If/'I, CpCACTBO HNPOBCPKU HMCTUHHOCTHU BBIABUI'aCMBIX THUIIOTC3, PCHICHUA yLIe6HbIX u
UCCIIEI0BATEIbCKUX MTPOOIIEM.

JIaGopatopHble 3aHATUS SABISIOTCS TPAJUIMOHHBIMH TIpH OOYyYeHMH B BY3aX U
CIOCOOCTBYIOT ()OPMUPOBAHUIO y CTYACHTOB HABBIKOB NMPAKTHYECKOW PabOTHl ¢ XUMHUYECKHMHU
BCIICCTBaMU, 0a30BBIX 3HaHI/II71, OCHOBHBIX MBICIIUTCIBHBIX onepaum‘/’l, Pa3BUTHUIO JIOTUKH.
JlaGopaTopHbIe 3aHSATHSA SBISIOTCS CAMOCTOSATENBHBIMH M HMEIOT MPOOIEMHO-TIOMCKOBBIN
xapaxkrep. JlabopaTopnas paboTa, BEIIOTHAEMAst CTYACHTOM, SBIISICTCS IPOOJIEMHOM CUTYyalen u
€e peIICHHE TO3BOJISIET PeaM30BaTh TBOPUECKYIO NIESATEIBHOCTh, PA3BUTh KOMMYHUKATHBHYIO
CIIOCOOHOCTh KaXKIOI'0 CTY/IEHTAa, HAyYUTh €r0 apryMEHTHPOBAHHO BBIPAYKaThb CBOM MBICIH B
NPUCYTCTBUHM JIDYTUX, pPa3BUBATh HAaBBIKM OKCIIEPUMEHTAIBbHON paboTel. JlaGopaTopHsblii
NPAaKTUKYyM — HMCTOYHHUK IMPHOOpPETaeMBIX CTYJACHTOM 3HAHHI, HABBIKOB, YMEHHUH; CPEICTBO
NPOBEPKH HCTUHHOCTH BBIIBUTAEMbIX T'HIIOTE3, PEUICHUS Y4YeOHBIX M HCCIEAO0BATEIbCKUX
pooJIeM.

Jlns moBbimeHnss 3(pQeKTHBHOCTH Y4eOHOro mpolecca HCIOIb3YIOTCS CIEAYIOIINe
o0pa3oBaTeNbHbIE TEXHOJIOTHH: HH()OPMAIIMOHHO-PAa3BUBAIOIIIE TEXHOJIOTUH, HAIIPABJICHHbBIC HA
(dopMupoBaHUE CHCTEMbI 3HAHNH, 3aTIOMHHAHKE U CBOOOIHOE OnepupoBanue uMu. Vcrons3yercst
METOJl TMPOOJEMHOTO M3JIOKEHHUS MaTepuaia, CaMOCTOSATENIbHOE H3yYeHHE JINTEepaTyphl,
NPUMEHEHHE HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH JJISl CAMOCTOSATEILHOTO MOMTOJTHEHUS 3HAaHUH
BKJIIOYas UCIIOJIb30BAHUEC TCXHUUYCCKHUX U DJICKTPOHHBIX CPCACTB HHq)OpMaHHH; JACATCIIbHOCTHBIC
NPaKTHKO-OPUEHTUPOBAHHBIC TEXHOJIOTHH, HAalpaBlIeHHblE Ha (OPMHUPOBAHHE CHCTEMBI
Hqu)GCCI/IOHaJH)HI)IX MPAKTUYCCKUX YMGHI/II;'I npu IIPOBCACHNN OKCIICPUMCHTAJIbHBIX
UCCIIEJOBAaHUN, 00ECIICYMBAIOLINX BO3ZMOYKHOCTh Ka4€CTBEHHO BBIMOJIHSTH MPO(ECCHOHATBHYIO
ACATCIIBHOCTb, Pa3BUBAIONINC HpO6JI€MHO-OpI/IeHTI/IpOBaHHBIC TCXHOJIOTHHU, HAIIpaBJICHHLIC Ha
dopMupoBaHue 1 pa3BUTHE IPOOIEMHOTO MBIIIJICHNUS, MBICTTUTEIbHON aKTUBHOCTH, CIIOCOOHOCTH
BUACTh M (popMynupoBaTh MpoOJIEMBbI, BBHIOMPATh CIIOCOOBI M CPEICTBA Ui UX PEUICHHUS,
TEXHOJOTUU  JINYHOCTHO-OPUEHTUPOBAHHOTO  OOy4YeHHWs,  MNO3BOJIIOIIME  CO3]aBaTh
WHIWBUIYAJIbHBIC 06p3.30BaT€JH)HI)IC TEXHOJIOI'UH, O6€CH€‘II/IBaIOHII/Ie YUET Ppas3jInvdHbIX
crocoOHOCTe  o0ydJaromux, CO3JaHHE HEOOXOAMMBIX YCIOBMH Ul  pa3BUTUS  HX
MHAUBUAYaJIbHBIX OCOOCHHOCTEH.

JUis MHBAJIMIOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbS MOTYT OBITbH
HCTIOJIb30BAHBI o0pa3oBaTenbHbIE TEXHOJIOTHH, MIO3BOJISIOIINE MOJTHOCTBIO
WH/IMBUYaJIN3UPOBATh COJEPKAHNE, METO/IbI M TEMITbl Y4eOHOM JesITeIbHOCTH, BHOCUTh BOBPEMS
H€06XOI[I/IMI)I€ KOPPCKTHUBLI, KaK B ACATCIIBHOCTb CTYACHTA-UHBAJIWJA, TaK U B ACATCIbHOCTbH
npernojiaBarers.

4. OueHoyHble CpeACTBa JUIA  TeKyllero KOHTPOJSA  YCIeBAeMOCTH H
NMPOMEKYTOYHOH aTTeCTAUH

B cootBerctBun ¢ IlonmokeHneM o MpOBENEHUH TEKYILErOo KOHTPOJSI YCIIEBAEMOCTHU U
OpOMeXyTouHOU arrectauuu oOyuatomuxcst KyOI'Y u ero ¢unmanos, Tekymuil KOHTpOJIb
yCIIEBAaE€MOCTH CTYJEHTOB IMPOBOIUTCS B LENSIX COBEPUICHCTBOBAHUS U HEMIPEPHIBHOTO KOHTPOJIS
KadgecTBa 00pa30BaTEILHOTO Mpoliecca, MPOBEPKE YCBOCHUS YUeOHOro MaTepualna, akTHBU3aIH
CaMOCTOSITENIbHOM pabOThl CTYJE€HTOB. TeKyInii KOHTPOJIb 3HAaHUHN CTYAEHTOB OCYILECTBIISETCS
MOCTOSIHHO B T€UEHUH Y4eOHOro roja. Bujabl TeKyIiero KOHTPOJIA: YCTHBIM ONpOC U pelieHue
pacueTHBIX 3aj]ay, 3amuTa JabopaTOpHBIX paboT, KOJUIOKBUYMBI B paMKax IPOBEACHUS
n1abopaToOpHbIX paboT, MpOBepKa 3HAHU 10 Pe3yIbTaTaM CaMOCTOSTEIbHON padOThl CTY/AEHTOB,
OIICHKAa aKTUBHOCTHU CTYJECHTA Ha 3aHATHUSX.

OneHouHble CPECTBA BKIKOYAIOT KOHTPOJIbHBIE MaTepUalIbl JUIsl IPOBENCHUS TEKYIIero
KOHTPOJIAA B OpME TECTOBBIX 33JaHUMN, TeM pedepaToB, T0KIaAa-IPEe3CHTALNU MO MPOOIEMHBIM



BOITPOCAM, BOIIPOCOB JUISI TUCKYCCHH, CUTYaI[HOHHBIX 33JaHUH U MPOMEKYTOUYHOM aTTecTaluH
B (hopMe BOTIPOCOB K 3aUETYy.

CprRTypa OLHCHOYHBIX CPEACTB NJHA TeKleIeﬁ H HpOMe)l(yTO‘lHOﬁ aTTreCTaliumn

KOZ( 1 HAMMCHOBAHUC
HHAUWKaTOopa

Pesynbrarsl 00ydeHust

HaumeHoBaHME OIIEHOYHOT'O
CpeAcTBa

Texymuii
KOHTPOJIb

IIpomesxyTouHas
aTTecTalus

HOIIK-8.1
OcymecTBisier
Me1arOrMYECKYI0
JesITeIbHOCTh Ha
OCHOBE CIICTIHAIbHBIX
HAy4YHbIX 3HaHUH.

3naer

OCHOBBI COBPEMEHHBIX TEOPHH B 001aCTH
0011el M HEOPraHUYECKON XHUMUM;
CBOMCTBA XUMHUYECKHUX 3JIEMEHTOB U HX
COEIMHEHUH 1 3aKOHOMEPHOCTH MX
M3MEHEHHS 110 TIEPUOaM U TPYIIaM
Ilepuoauueckoii cUCTEMBI HA OCHOBE
TEOpHii O CTPOCHHH aTOMOB, MOJIEKYJI U
HEMOJICKYJISIPHBIX BEIIECTB;
TMIeIarOTMYECKHE 3aKOHOMEPHOCTH
MIPOCKTUPOBAHUA U OCYIICCTBJICHUA
yueOHO-BOCTIUTATENILHOTO MPOLIecca C
OIIOPOM Ha OCHOBBI aHAIIN3a
NEeJArorMYeCKuX CUTyalui u
npodeccHoHanbHON pedIIeKCcHu.

YmMmeer

KOJINYECTBEHHO OINMCHIBATH SBJICHUS U
3aKOHOMEPHOCTH B HEOPTaHUIECKUX
CHCTEMax Ha OCHOBE 0a30BBIX 3aKOHOB
oOmielt 1 HeOPraHMYECKOW XUMUH;
HCTIONB30BATh Ha MTPAKTHUKE METOJIBI
aHaJIM3a [1eJarOrMYeCcKoi CUTyaluy,
npodeccHoHanbHOM pedekcuu Ha OCHOBE
Hay4YHBIX 3HAHUI B 00JIACTH XUMUH.
Baaneer

METOJJaMH aHaJIM3a Pe3yIbTaToOB
XUMHUUYECKUX U3MEPEHUN HAa OCHOBE
cHCTEMBI (PyHIaMEHTAIBHBIX XUMUYECKUX
MOHATHI, 0a30BbIX 3HAHUI
(yHIaMEHTaIbHBIX Pa3/IelIOB XUMHH;
YMEHHSAMH MIPOCKTUPOBAHUS HJIEMEHTOB
y4e0HO-BOCTINTATEIILHOTO MPOIIEcca C
OIIOPOH Ha 3HAHUS MPEAMETHOM 06JIacTu.

KonTtponsHas
pabora;
3anauu s
pelieHus B
ayAUTOPHUH.
Komnnoksuym.

Bomnpoce! Ha
SK3aMeHe

MOIIK-8.2

Bribupaer
ONTUMAaIbHBIA
BapUaHT OpraHu3aluu
MeJaroruuecKom
JIeSITEIbHOCTH Ha
OCHOBE CITeI[HAJIbHBIX
Hay4YHbIX 3HaHUH.

3naer

METObI U3YUCHHUSA U aHaJIn3a CBOICTB
HECOPTaHNYCCKUX BCUICCTB U MaTEPUAJIOB,
MEXaHU3MBI U 3aKOHOMEPHOCTHU NIPOTECKAHUA
XUMHUYECKUX MPOLECCCOB.

Ymeer

BEIOMpATH YYeOHBII MaTepuall, a TakxkKe
Coco0 ero mojayuu, B 3aBHCUMOCTH OT
mesreit 00pa3oBaTeIBHOTO MpoIecca ¢
YYETOM TICUXO0(U3NOIOTHISCKUX
0COOEHHOCTEH pa3BUTHS 00yYarOIIUXCH.
Baaneer

Pa3JIMYHBIMH METOAUKAMU PEIICHUA
yIpakKHEHWH U 3a/1a4, KOTOPbIE MO3BOJISIIOT,
¢ y4€TOM 3aKOHOMEPHOCTEN BO3PACTHOTO
pa3BUTHA KOTHUTUBHOM U TUYHOCTHOU
cthep o0yJarommxcsi, OCyIECTBIATh
y4e0HO-BOCTTUTATEIHLHBIN MIPOIIECC.

KonTtponsHas
pabora;
3anaun s
peleHus B
ayJAUTOPHUH.
Komnokesuym

Bomnpocs! Ha
SK3aMeHe




TunoBbie KOHTPOJIbHBbIE 3aJaHUSI MJIU HHbIEe MaTepUAJIbl, He00X0ANMBIE IJIl OLlEHKH
3HAHMi, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH, XapPAKTEPU3YIOIIHX ITANbI
¢GopMupoBaHusi KOMIIETEeHIM B MIpollecce 0CBOEHHsI 00Pa30BaTeJIbHON NMPOrPaMMBbI

4.1.1 IIpumepbl BONPOCOB JIJIS1 YCTHOTO ONpoca

Tema «I'aJIOTeHbI M UX COEIMHEHUD)
1. KakoBa anekTpoHHas KOHQUTYpamus atroMoB 3yeMeHTOB 17-ii rpynmei? Kakue creneHu
OKHUCJICHHUS XapakTepHbl uis 3TUX djeMmeHToB? IlpuBenuTe npuMepsl COSAUMHEHHHM 3THUX
DJIEMEHTOB B PA3JIUYHBIX CTEIICHSIX OKUCIICHHS.
2. Kak menstrores o rpymme F-CI-Br-1: a) paguycsl atoMoB, 0) IepBbIii OTECHIIMAT HOHU3AIHH,
B) RJIEKTPOOTPUIIATEIIBHOCTH ATOMOB?
3. Kak nosiy4aroT rajgoreHsl B BUJI€ IPOCTBIX BEIIECTB B MPOMBIIIJICHHOCTH U B J1abopaTopuu?
Hanumure ypaBHEHUSI COOTBETCTBYIOLIMX PEAKIIUM.
4. Kak U3MEHSIOTCS OKHCIUTEIbHBIE CBOWCTBA B psaay rajgoreHoB F2—Clo—Br2—I2?
[TpoummocTpupyiiTe 3Ty 3aKOHOMEPHOCTh TNpUMEpaMH XUMHYECKHX peakuuid. B yem
MPOSBIISIIOTCA 0COOEHHOCTU (PTOpa MO CPABHEHUIO C IPYTUMU rajnioreHamu? J[jas OKuciIuTenbHo-
BOCCTAHOBHUTEJIHHBIX MPOILIECCOB HAMMUIIUTE dJICKTPOHHO-HOHHBIC YPAaBHEHUS MOTyPEaKIIUH.
5. Kak usmensiercs B psjy ranoreHoBogopoaoB HF-HCI-HBr-HI: a) mexxaromuoe paccrostaue H-
Hal, 6) npo4HOCTh CBSI3U, B) KUCIIOTHBIE CBOICTBAa UX PACTBOPOB B Boje?
6. Kak u3MeHSIFOTCSl BOCCTAaHOBHUTEIbHBIC CBOWCTBA B psiAy rajorenoBogopoaoB HF-HCI-HBr-HI?
[TponmntocTpupyiiTe 3Ty 3aKOHOMEPHOCTh IPUMEpPAMHM XUMHYECKUX peakiui. Kak mosywaror
rajyioreHBoAopob? J1Jis OKHMCIUTENbHO-BOCCTAHOBUTENBHBIX MPOIIECCOB HAMUIIIUTE 3JIEKTPOHHO-
WOHHBIC YPABHCHHMSI TTOTYPEAKIIHIA.
7. Kak ranorensl pearupyrot ¢ Boj10ii? Hanummre ypaBHeHHS COOTBETCTBYIOIIMX peakiuii. Jlaite
oTpesieNIeHUe PEeaKIH JUCTIPOTIOPIIHOHUPOBAHUS.
8. KakoBo Haszanue kucior HCIO, HCIO2, HCIO3, HCIO4 1 u ux coxneii. Kak mMensercs cuna
kuciot B psay HCIO-HCIO2-HCIO3-HCIO4?
9. Kak menstrotcst okuciutenbhbie cBoiictsa B psaay HC1IO-HCIO2-HCIO3-HCIO4?
10. ConocraBste 1o psiny okcokuciaor HClO3-HBrOs-HIOs: a) oxucnurensHble CcBOCTBa, 0)
KHCIIOTHBIE CBOMCTBA, B) TEPMUUYECKYIO YCTOHUMBOCTh. Hamuimre ypaBHEHUS! COOTBETCTBYIOIINX
peaKuuii.

4.1.2 Tlpumepbl pacyeTHbIX 32124, pACCMATPHUBAEMbIX HA 3aHATHAX

1. B xakom Kojau4decTBe BOJbI cienyeT pactBoputh 23 r raunepuna C3IH8O3, 4yTobsl NoayduTh
pactBop ¢ Temmeparypoit kunerus 100,104 °C? DOymrocKomuueckas KOHCTaHTa BOJBI PaBHA
0,52 °C-kr/mMoub.

2. Paccunraiite maccy 15 % oneyma, KOTopyro HEOOXOIUMO 100aBUTH K 4,46 KI BOJIbI, YTOOBI
MIOJIYYHTh PACcTBOP C MAacCOBOM J0JI€H CEpPHOU KUCIOTHI paBHOU 4,7 % mumotHOCTHIO 1,035 T/ MIT.
Paccuuraiite pH nosmydyeHHOro pacTtBopa, NpPHUHAB, YTO CEpHAasi KHUCIOTA IO INEPBOM CTYIEHU
MIOJIHOCTBIO JUCCOLIMMPOBAHA, 4 IO BTOPOW CTYNEHH SBISAETCS KUCIOTOM CpEIHEH CWIbI H
XapakTepu3yercsi KOHCTaHTO# quccornanuu Ka2 (H2S04) = 1,2:102.

3. IIpu xakoii u3 peakuuii ropeaust H2S Boigenutcs Oosnplie TEMIOTHI:

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

ecnu Temwnorl obOpasoBaHus HoS(r), H>O(r) um SOx(r), COOTBETCTBEHHO, pPaBHBI
(xJI>x/momp): -20,15; -241,88; -297,00?

4. PaccuuraiiTe 3HaUY€HUs] KOHCTAHTHI THUIIPOJIM3a, CTEMEHW Tuiaposmiza u pH pa3daBieHHOTO
pactBopa Hutputa aMmonus NH4NO:2 npu temnepatype 22 °C. MoHHOE npou3BeIeHHE BOJIbI
paBHO 1-10"1*, KOHCTAHTBI UCCOMUAIIIN Ka(HNO2) = 4,010 Kb(NH4OH) = 1,8A-10°°.

5. PaccumraiiTe Maccy XJopHuJa aMMOHHUS, KOTOPYIO HeoOXxoaumo no0aButh K 0,5 51 BOoIHOTO
pacTBopa ruIpokcuaa aMMoHus KoHieHTpaueit 0,05 moinb / 1, 40661 pH pacTBOpa cTan paBHEIM



8. Crenenp auccouuanvu coau B pactBope paBHa 90 %, KOHCTaHTa JucCCOLMAIUU
Kb(NH4OH) = 1,8:10°°.

6. CoctaBbTe MOJIEKYJISIPHbIE W MOHHBIE YpaBHEHHUS THIPOJIN3a CIEAYIOIIUX COJICH: XIIOpUI
xkenesa (II), anerar kanus, aurpat xpoma (I1I). Kakoe 3nauenue pH uMmeroT pacTBOpbI 3TUX COJICH?
OtBer moarBepaute pacueroM st 0,05 Monb/ pacTBOpa OJHOW W3 TNPHUBEICHHBIX COJICH.
TpeOyromyrocss KOHCTAHTY BO3BMUTE B CIIPABOYHUKE.

7. TBepmoe KpUCTAIIIMYECKOE COEAMHEHHE, COCTOsIee M3 OJHOBAJIEHTHOTO MeTalja H
OJIHOBAJICHTHOT'O HEMETaJUIa, SJHEPTUYHO pearupyer ¢ BOJAOW U BOJAHBIMU PACTBOPAMH KHUCIIOT C
BblIeTIeHHEM Bo1opoaa. [Ipu B3anmoieiicTBiM ¢ BO10# 2,4 T 3TOr0 BELIECTBA BBIIEIHIICS BOJOPOT
o0vemom 2630 ma (u3mepeno npu 37 °C u 98 klla), a pacTBop nprodpesn MEI0UHYI0 PEAKIUIO.
Omnpenenure cocTaB BeUIECTBa U HANUIIKUTE YPABHEHHSI €0 PEAKIMH C BOIOM, COJITHOM KHUCIOTON
U XJIOPOM.

8. Cynwdun xenesa (I1) maccoii 9,5 r 06paboTanu pacTBOPOM COJITHOM KUCIOTHI 00BeMoM 70 Mt
Cc MaccoBoil goneit xmopoBogopoma 12 % (p=1,06 t/mu). Paccumrtaiite maccy u o0beM
BbIIETIMBIIErocs Tra3a (H.y.). Onpeaenute, Kakas cojib 00pa3zyeTcsi Ipy MPOMYCKaHUU 3TOTO rasza
yepes3 pacTBOp, coAepkaliuii 4 r ruipokcuaa Kanus. Paccunraiite KOJIM4ecTBO BELIECTBA U MACCY
9TOM COJIH.

4.1.3 Ilpumepbl KOHTPOJBHBIX PadoT

TeopeTndeckue BONMPOCHI
1. ATOMHO-MOJIEKYJIsipHAst TEOPHUS.
2. OCHOBHBIE CTEXHMOMETPUYECKHE 3aKOHBI.
3. 'a30BbI€ 3aKOHBI.
4. IloHATHE O XUMUYECKOM YKBHUBAJIEHTE, 3aKOH 3KBUBAJICHTOB.
5. Onpenenenre aTOMHBIX Macc 3JIEMEHTOB.
6. IloHATHsA: TepMOAMHAMHUYECKass CHUCTeMa, MapaMmeTpbl (QYHKIMH) COCTOSIHMA. BHyTpeHHss
SHEprus, TerioTa, padora.
7. IlepBblii 3aKOH TEpMOJUMHAMUKH, IPUMEHEHHE B XMMUU: 3aKOH ['ecca, clieAcTBUS U3 3aKOHA
I'ecca.
8. CrangapTHO€  COCTOSHHME  BEIIECTBA, CTAHJApTHBIE  HHTAJBIMU  OOpa30BaHUS.
TepMoxuMHuueckre pacyeTsl, OCHOBaHHbIE Ha 3aKoHE [ ecca.
9. IloHsTHE O PaBHOBECHBIX MpOILECCaX B XMMUYECKOH TEPMOAMHAMUKE.
10. Camomipon3BOIBHOE U HECAMOIIPOU3BOJIBHOE MTPOTEKAHHUE MIPOIIECCOB.
11. Bropoii 3akoH TepMoguHAMUKH. VI3MeHeHHe SHTPONHMH B Pa3IMYHBIX MIpolieccax (XuMUUecKas
peakuus, HarpeBaHHMe BellecTBa, (Pa3oBBIM Iepexoi, paclMpeHue rasza). BeposTHocTHas
TPAKTOBKA MOHATHUSA “DHTpoNHUs”, ypaBHEeHUE bonbpMana.
12. Tpermii 3akoH TepMmomuHamuku (moctynat Ilmanka). Pacder aOGCONIOTHBIX 3HAYCHUI
SHTPOIIHH.
13. KpuTepuu caMonpon3BOJIEHOTO MPOTEKAHMS XUMHUIECKHAX TIPOIIECCOB B PA3IMYHBIX CHCTEMAX.
14. Oueprus ['m66ca. Dneprus ['enpmromsbia.
15. TepmoamHaMUYECKUIA BHIBOJ] 3aKOHA JIEHCTBYIOIIUX MacC.
16. CkopocTh XMMHUYECKOH peaKIiHy.
17. 3aBuCMMOCTb CKOPOCTH pEaKIMU OT KOHIEHTPALUN PEarupyroINX BELIECTB.
18. Mexanusm peakiuu. ITopsiok 1 MOJIEKYISPHOCTD PEaKLIUU.
19. Kunernyeckue KpUBBIE PEAKIMI MEPBOTO M BTOPOTO TOPSIKOB, OMPEICICHNE KOHCTAHTHI
CKOPOCTH M NOPsIIKA PEAKIIUH 110 SIKCIIEPUMEHTAIbHBIM JAHHBIM.
20. 3aBHCMMOCTH CKOPOCTH pPEaKIMW OT TeMmepaTypsl: mpaBwio Baut-I'odda, ypaBHeHHE
Appennyca. IlpencraBieHue o TEOpUM aKTUBHBIX CTOJIKHOBEHHUN M TEOPUM AaKTHBHPOBAHHOIO
KOMIUIEKCa, (PU3HUECKUN CMBICI MTPEIPKCIIOHEHIINATIbHOTO MHOXKUTENS B ypaBHEHUN AppeHunyca.
21. Karanus.
22. Xummueckoe pasHoBecue. [Tpunmumn Jle [llarense.



23. I'eTeporeHHbBIC PABHOBECHSI.

24. Crioco0Obl BBIpaKEeHHS COCTaBa pacTBopa. PacTBOpUMOCTb.

25. DHepreTHKa MpoIecCOB PACTBOPEHHUSI, BIUSHUE SHTAIBIUIHOTO U SHTPOIIUUHOTO (aKTOPOB.
26. UneanbHbie pactBophl. 3akoH Payns. Kumenuwe u 3amepsanme pactBopoB. OmpeneneHue
MOJIEKYJISIPHOM Macchl B 30yITUOCKOIUYECKOM U KPUOCKOIIMYECKOM METOJIE.

27. Ocmoc. OcMOTHYECKOE JIaBJICHHUE.

28. OTKIOHEHUS PACTBOPOB OT UICATBHOCTH, HpUYUHBL. AKTHBHOCTh. Koaddunuent
AKTUBHOCTH. DIIEKTPOIUTHYECKAs qucconuanus. M3otronndeckuit ko3 pummeHt.

29. CunbHble U cialble 3JeKTPOIUThI. J(ucconunanus cinadbixX 3IeKTPOIUTOB.

30. KoncraHTa U cTeNeHb AUCCOoUaIii. 3aKoH pa3dasienns OCTBaIbIA.

31. PaBHOBecHe MEXIy pacTBOPOM JJIEKTPOJIMTa U ocaakoM. [Ipon3BeneHne pacTBOPUMOCTH.
YcnoBue BoimageHus ocaaka. ConeBoit apPexr.

32. dMuccoumanus Boasl. Bogopoanslii mokaszatenb. Pacuer pH pacTBOpOB KUCIOT 1 OCHOBaHHA.
33. T'maponu3 coneit, pacuer pH pacTBOPOB TUAPOIM3YIOMIUXCS COJNEH, YCIOBHUS MPOTCKAHUS
«HEOOpPaTUMOT0» THIPOIIU3A.

34. Bydepusie pactBopsl, pacuer pH, OydepHas eMKOCTb.

35. OcHOBHBIE TMOJIOKEHUS MPOTONUTHYECKOW Teopuu bpencrexa-Jloypu, npumeHenune K
peakiusM HEUTpaiu3alyu, TUCCOIMAIMU, TUIPOJIM3a, MPOTEKAIOIIMM B BOJHBIX pPacTBOpax;
CONPSHKEHHBIE MTAapbl KUCJIOT U OCHOBaHUIA.

36. Teopust JIstouca. Teopust ITupcona.

37. Pannue teopuu o crpoenuu atoma. Mogenu Tomcona, Pesepdopna, moctynarst bopa.

38. KopIyckynsipHO-BOJIHOBOM Jyanu3M. YpaBHeHue ae bpoiurs. [TpuHIU HeonpeaeneHHOCTH
I'eitzenOepra.

39. VYpapuenme lllpenunrepa. BomHoBas (yHkmms snexkrpoHa. PamuanbHas w opOuWTambHas
COCTaBISIONIME BOTHOBOU (hyHKIIMU. KBaHTOBBIE UKCIa.

40. TTopsinok 3amonHeHus 371eKTPOHHBIX o0onovek. [Tpunnun [Taymu. [Ipasuno Xynna. [lpaBuna
KieukoBckoro.

41. llepuonnueckuii 3axoH. [lepuoanueckas cucrema MenneneeBa. CTpyKTypa NepHOIAYECKON
cucteMbl Meneneesa.

42. CpoiicTBa aTOMOB: paJMyC, OSHEprusi HWOHHU3AIMH, CPOJACTBO K  DJIEKTPOHY,
ANEKTPOOTPHUIATENIBHOCTh, BaJEHTHOCTh U CTENEHb OKUCIeHUus. lleprnoanyHocTh B U3MEHEHUHU
CBOMCTB aTOMOB XUMHUYECKUX DJIEMEHTOB.

43. Tlpupoma XUMHYECKOW CBS3U. 3aBHUCHMOCTh TMOTEHIMAIBHON OJHEPrMH CHCTEMBI OT
MEXBSJIEPHOTO PACCTOSHUA. XapaKTEPUCTUKN XUMUUECKOU CBSI3U: SHEPTHs, IJTUHA.

44. VloHHas CBs3b. DHEPTrHsi HOHHOW CBS3H U SHEPTHUS KPUCTATUIMYECKON PEIIeTKH.

45. OcHOBHbIE TOJOXEHUS MeTofa BalleHTHhIX cBsized (BC). OOMeHHBII M JTIOHOpHO-
AKIIETITOPHBIM MeXaHH3M 00pa30BaHUs KOBAJIEHTHON CBSI3H.

46. Teopust THOPUAM3AIIIN ATOMHBIX OPOHUTAIICH.

47. MexMoneKysipHOe B3auMoJelcTBUE. BaH-Iep-BaanbCOBBIE CHIIBL: JAUIONb-TUMIOIBHOE,
WHIYKIIMOHHOE, IUCIEPCUOHHOE B3aWMOJEHCTBUS. BomopomHas CBs3b, BIHMSHUE HaATIAYUS
BOJIOPOJTHOM CBSI3M HA CBOKCTBA BEILIECTB.

48. Metayutnueckas CBsI3b. 30HHAS TeOpHs. JIMINEKTPUKH, TTOYIIPOBOIHUKH U TTPOBOIHHUKH.

49. Yto Takoe atom? U3 yero o cocroutr? Uro Takoe maccoBoe uucio? Yrto Takoe
PaIMOaKTUBHOCT, W Tepuoja moiypacnana? [lpuBenuTe mpumep peakiuud paarnoaKTHBHOTO
pacnaja.

50. Yto omnpenensiercs npuHnunoMm [laymu u npaBmiamun Xyana? [IpuBemute >IeKTpOHHYIO
koHurypamuto S, Cr, Ge, Br, Rb, Ti%*, Fe®*, P¥*, naunnas ot MPEIIIECTBYIONIETO OIarOpOIHOTO
rasa.

51. Yem ompenensercs NEpUOAUYHOCTH CBOWCTB dneMeHToB? [IpuBeanTe COBpEeMEHHYIO
dopmynupoBky Ilepuoanueckoro 3akoHa. YKaXHT€ MECTa pACIOJIOKEHHUS METAIIOB U
HEMETAJLIOB, S-, p-, d-, u f-aemenToB B [lepuouueckoii cucreme.



52. O6cynuTe Cleayrolne OCHOBHBIE CBOMCTBA XMMHUYECKHUX JJIEMEHTOB: aTOMHBIM PaJHycC,
MEPBBI MOTEHIMAT HOHU3ALWHU, CPOJCTBO K JJIEKTPOHY, AJIEKTPOOTPHIIATEIHHOCTh. KakoBbl
OCHOBHbIE TEHJICHIIMHM U3MEHEHHUS ITUX BEJIMYMH B TPYIIax U nepuoaax?

53. Uro Takoe xummueckas cBsa3b? Kakue cuiibl 0ObeqUHSIOT aToMbl B MoOJeKybl? KakoBbl
OCHOBHBIE ITapaMeTpbl XUMUUECKOH cBs3u? Ha30BUTE OCHOBHBIE TUITBI XUMHUECKOH CBSI3H.

54. Yto Takoe xoBajeHTHas cBsi3b? KakoBbl oCHOBBI MeToaa BalieHTHbIX cBszedl (MBC)? Kak
omnpezensercss B3auMojeiicTBue atoMoB B cxeme Jlptonca? UTto Takoe AOHOPHO-aKIENTOPHOE
B3aumoeiicteue? [IpuBeaure crpykrypsl JIprouca s monekyn HF, PF3, CCls, COClo.

55. OOcyaute MOHATUS «KPATHOCTb CBSI3U», «IPABUJIO OKTETa», «HACHIIIAEMOCTb CBS3WY,
«TOJSIPU3YeMOCTh CBsi3M»? UTO Takoe HAINpaBICHHOCTh KOBAJCHTHOW CBSI3W, THOpUAM3AIMS?
IIpuBeuTe MpUMEpPHl MONEKYT ¢ SP° m Sp? ruGpuamsanueil. B ueM TpPOABIAIOTCS HEAOCTATKH
MBC?

56. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE MPOLECChl KaK peakluu IepeHoca d3JIEKTPOHA.
Oxkucnurenu u BocctaHOBUTENH. COCTaBIEHUE YPaBHEHUNM OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peaxiuii, MPOTEKAIOIINX B BOJHBIX PACTBOPAX METOJOM HOHHO-MOJIEKYJISIPHBIX MOJTypeaKIni.
57. KonuyecTBeHHbIE XapaKTEPUCTUKU  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  IMEPEXOJIOB.
DNEeKTpPOJHbIE MOTEHLUANbl METaUIoB. ['ampbBaHWYecKuil 3neMeHT. BogopoaHslii snekTpoa u
BOJIOPOJHBIN HYJIb OTCUYETA MOTECHIIMAJIOB.

58. CrannapTHble YCIOBHUS M CTaHIAPTHBIN MOTEHLIMAN MOJIypeakuuu. Tabnuibl cTaHAApTHBIX
BOCCTAHOBUTEJIBHBIX TOTEHIMAIOB. lcmonb3oBaHue TaOJMYHBIX JaHHBIX IS OIICHKHU
BO3MOXXHOCTH TPOTEKAaHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUA B CTaHIApTHBIX
YCIOBUSIX.

59. VYpaBuenus HepHcra A noTeHIMaNa 3IeKTPoaa U sl PeIOKC-PEaKIInH.

60. Biiusinue pH Ha BeTMYMHY MTOTEHIIMATIOB BOAOPOIHOTO, KUCIOPOIHOTO U IPYTHX AJIEKTPOIOB.
61. YuacTre BObI B peaKIUsAX B KAUECTBE OKHCIUTENSI U BOCCTAHOBUTEINS, 3aBUCUMOCTh OT pH.
62. DIeKTpoIN3 PacTBOPOB U PACILIABOB, MTPOIECCHI, MPOTEKAIOIINE HAa KaTOJE U aHOJIE.

63. Koppo3us MeramuioB, MEXaHU3M 3JIEKTPOXHUMHUYECKOH KOPPO3UH, CIOCOOBI 3alUTHl OT
KOPpO3UH.

Tunosble PAaCUYE€THBIC 3a1aHUA

- [IpuBenenus oobeMa raza K HOpMaJIbHbBIM YCIIOBHUSIM.

- Boruncnenne OTHOCUTENBHON INIOTHOCTH T'a3a 110 €r0 MOJIEKYJIIPHON Macce.

- OnpeneneHye MOJNEKYJIIpHONH Macchl IO MJIOTHOCTH rasa.

- Beruncnenue MOJISIpHOI Macchl ra3a 1o MoJbHOMY 00beMY.

- OnpeneneHue MOJIEKYJISIPHOM Macchl 1o ypaBHeHHI0 MenpeneeBa — Kianeiipona.

- OnpeneneHue cpeHel MOJIEKYIISIPHOM MacChl CMECH T'a30B 110 OTHOCUTEIbHOU IIJIOTHOCTH.
- Onpenenenye napuaibHbIX JaBJICHUN T'a30B B CMECH.

- OnpeneneHye napUUalIbHBIX TaBICHUH ra30B B CMECH 110 0OBEMHOM J10J1e Ta30B B CMECH U
00111eMy JTaBJICHHIO.

- Onpenenenrie oobeMa rasa 1o 3aJaHHON Macce.

- OnpeneneHne Macchl rasa 1o 3aJJaHHOMYy 00beMYy.

- Boruncnenue abcomoTHON Macchl MOJIEKYITbI BEIIECTBA.

- Pacuer pakTOpOB SKBUBAJIEHTHOCTH 3JIEMEHTOB U BEIIECTB [0 XUMUYECKUM (opMyJsIam.

- Boruncnenue GpakTopoB SKBUBAJICHTHOCTH B XUMUYECKUX PEAKITUSX.

- OnpeneneHne MOJISIPHOM MAacChl SKBUBAJIEHTA JIEMEHTA.

- OnpeneneHye MOJISIPHOM MaccChl SKBUBAJIEHTA 3JIEMEHTA 110 €70 MaCCOBOM J10JI€ B XUMHUYECKOM
COETMHEHUH.

- OnpeneneHre MOJISIPHOM MacChl SKBUBAJICHTA CIOXKHBIX BEIIECTB B PEAKIINAX OOMEHa.

- OmnpeneneHye MOJISIPHOM MacChl SKBUBAJIEHTA CJI0KHOTO BELIECTBA 10 PEaKIMH
B3aMMOJEICTBHS €T0 C APYTUM BELIECTBOM.

- Haxoxxnenue npocreiimieid (opMyIibl BelecTBa M0 MacCOBBIM JIOJISIM 3JIEMEHTOB.

- Haxoxaenne nctuHHON (hOpMYIIBI BEIIECTBA IO MACCOBBIM JOJISIM DJIEMEHTOB U



MOJIEKYJISIPHOM Macce.

- Beruuciienue ctaHIapTHBIX TEIUIOT (SHTAIBINN) 00pa30BaHUs BEIIECTB 110 TEIIOBBIM
s¢dexram peakiuii U TeIIOBbIX 3(P(HEKTOB XUMUUECKUX PEAKIIMN 110 CTAHJAPTHBIM TEIIOTaM
00pa30BaHMs pearnpyroliyX BEIIECTB.

- Pacuer teruoBoro ¢ ¢gexra peakiyu 1o cTaHIapTHBIM TEIJIOTaM CrOpPaHUs Pearupyroumx
BELIECTB.

- Pacuersl, OCHOBaHHBIEC Ha B3aUMOCBSI3U BHYTPEHHEN SHEPTUH U DHTAIIBIIUU.

- Beruucnenue u3menenus sueprun [ m66ca. Onpenenenue BO3MOKHOCTH IPOTEKAHUS Tpoliecca
10 BEeIMYMHE U3MEHEeHUs sHepruu ['udoca.

- Boluncnenue u3MeHeHus 3HTPOIINHU PAa3IMYHBIX MpolieccoB. OnpeseneHne BO3MOKHOCTH
IIPOTEKaHUs IIPOLECCa 110 BEJIMYMHE U3MEHEHNS SHTPOIIUU PEAKLIMH.

- Beruucnienue n3menenust sHeprun [ m66ca XuMHUUECKOM peakyuy 10 3HAaYEHUSIM CTaHIaPTHBIX
SHTAJIBIIAN U SHTPOIIMH PEAruPYIOLIUX BEIECTB.

- [IpumeHeHne TepMOIMHAMUYECKUX (QYHKIUI I XapaKTePUCTHKH CBOMCTB M pEaKIIMOHHON
CHOCOOHOCTH BELIECTB.

- Boluncnenue ckopocTy peakuy o KOHIEHTPALUSAM pearupyroluX BELIECTB.

- OnpeneneHue nopsKa peakuu.

- BiiusiHue naBiieHust Ha CKOPOCTh peaKIuu.

- OnpeneneHye U3MEHEHHsI CKOPOCTU PEAKIMM BCIEACTBUE N3MEHEHHS TEMIIEPATYPHI.

- Borunicnenue u3MeHeHus: BpeMEeHU IPOTEKaHUsl PEaKIMK IPU U3MEHEHUH TEMIIEPATYPHI.

- Boluncnenue 3Heprun akTUBALIUK PEAKLIUH.

- Boluncnenue KOHCTaHThl paBHOBECHSI pEAaKLIUK 110 PAaBHOBECHBIM KOHIIEHTPALIUSAM
pearupyrouux BEIECTB U ONPENEICHUE HX HCXOIHBIX KOHIICHTPaLil.

- Bolunicnienue paBHOBECHBIX KOHIIEHTPALMI pearnpyoux BEeIecTs.

- Onpenenenue n3MeHeHus sHeprun ['n60ca peakiy Mo BeIMYMHE KOHCTaHThl PAaBHOBECHSI.
- BiiusiHue n3MeHeHus: KOHIEHTPA pearupyroIiux BEIIeCTB Ha CMEILEHUE PABHOBECHSI.

- BiusiHne n3MeHeHus TemnepaTypsl Ha CMEILEHUE XUMUYECKOTO PABHOBECHS.

- Boluncnienue paBHOBECHBIX KOHIIEHTPALMM pearupyrouux BeIEeCcTB M0CIe CMELICHUS
paBHOBECHSI.

- Borunicnenue MOHHOM CHJIbl PaCTBOPA CUIILHOTO JIEKTPOJINTA, aKTUBHOM KOHILIEHTpaLUU
pacTBOpa CUIBHOTO 3JIEKTPOJINTA, CPETHETO KOAPPHUIIMEHTa aKTUBHOCTH CUIIBHOTO 3JEKTPOJIUTA
110 MOHHOM CHUJIE PacTBOpa.

- Boluncnenue KOHIEHTpalii HOHOB MaJIOpaCTBOPUMOTO JIEKTPOJIUTA B €0 HACBILICHHOM
pacTBope.

- Boluncnenue KOHIEHTpalui HOHOB MajopacTBOPUMOTO JIEKTPOJIUTA B €0 HACBIICHHOM
pacTBOpe B MPUCYTCTBUM OJJHOMMEHHBIX HOHOB.

- Boruncnenne npon3BeeHNs paCTBOPUMOCTH MajIOpaCTBOPUMOTO 3JIEKTPOIIHTA.

- OnpenienieHye ycIOBUM BbINAIEHUS OCAIKA.

- Beluuciienue BOAOPOAHOTO MOKa3aTellsl pacTBOPa CHIIBHOTO U CJIa00ro 3JEKTPOJINTA.

- Beruncnenue konnentpaiuu noHoB OH™ mo BenmuymHe BOJAOPOIHOTO MTOKA3aTelst pacTBOpA.
- Beruucnenue pH cuiabHOTO 37€KTPOSIUTA € YUETOM €ro Kod(hhuueHTa akTHBHOCTH.

- Bolunicnenue KOHCTaHThI THAPOIIN3A COJIM; CTENEHHU TUAPOIIN3A COJIH.

- Beruucnenue pH OydepHoro pactBopa.

- CocTaBiieHME YPaBHEHHUM PEaKIMil: MEXMOJIEKYIIIPHOTO OKUCIIEHUSA-BOCCTAHOBJICHUS;
JUCIIPONIOPLMOHUPOBAHNS; BHYTPUMOJIEKYJIIPHOIO OKUCIIEHUA-BOCCTAHOBIICHHUS;

- OmnpenienieHre HaIllpaBJIeHUs OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAaKIIMU [0 BEINYMHE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX TOTEHIIMAJIOB PEArNPYOIINX BEILECTB.

- OnpenienieHre BO3MOXHOCTH POTEKAaHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHOMN peakliy Mo
BEJIMYMHE U3MEHEeHUs sHepruu ['ub0ca peakiuu.

- Boruncnenue oKUCIUTENIbHO-BOCCTAHOBUTENIBHOTO MMOTEHIMANIa CUCTEMBI.

- Bolunciienne KOHCTaHThl PpaBHOBECHS OKHCIUTEIBHO-BOCCTAHOBUTEIBHON pEaKIny.

- OnpenieneHrie BO3MOXHOCTH MPOTEKAaHUS peaKIUU B FaJIbBAHUYECKOM 3JIEMEHTE.



- Onpenenenue I/IC raabBaHUYECKOTO JIEMEHTA C YYE€TOM KOHIIEHTPAIlMid HOHOB.
- [Ipumenenue 3akoHOB Dapajies MpU PacCCMOTPEHUHU 3JIEKTPOJIN3a PACIIIIABOB JIEKTPOJIUTOB U
BOJIHBIX PACTBOPOB AJICKTPOJIUTOB.

Kpurepun onieHkH peliTHHIOBBIX KOHTPOJIBHBIX PadoT:

Kpurepun Ouenka YpoBeHb
OTBeT MONHBIN, TPaBUIIbHBIN, CAMOCTOSTEIbHBIMH, «OTJIMYHO» IloBbIIEHHBIN
MaTepual U3J0KEH B OMPEAEICHHON JOTHYECKON (IpOABUHYTHI)
MOCIEN0BATEIbHOCTH, IEMOHCTPUPYETCS YPOBEHb

MHOT'OCTOPOHHOCTB MTOAXO00B, MHOT'OACTICKTHOCTh
o0CyXIeHUS POOIEMBbI, yMEHHE HAXOAHUTh
palnMoHaIbHBIC ITYTH PEIICHUS 3a1a4, yCTAaHABINBATh
MIPUYUHHO- CJIC/ICTBEHHBIC CBS3H MEXKIY CTPOCHHUEM,
CBOMCTBaMH U MPUMEHEHHUEM BEIIECTB, B JIOTHYECKOM
paccyXJICHUH MPH PEIICHUH 33]a9d, TpahUIecKuX
MMOCTPOCHUSX HET OIMMOOK, 33a/1aya pelieHa
palMoHAIBHBIM CIIOCOOOM C KOPPEKTHBIM
WCIIOJIb30BAaHUEM HEOOXOUMBIX (PHU3NKO-XUMUUYECKHUX
BEJIMYMH, IOJyYeH BEpHBIi oTBeT. PaboTa BhIMONIHEHA HA

76-100 %
JlaH TOJIHBIN, IPAaBWIBHBINA OTBET HA OCHOBE MU3YyYEHHBIX «XOpOLLO» 0a30BbIH
MOHATUM, KOHLEMLHHI, 3aKOHOMEPHOCTEH, TEOPUH, HO YPOBEHB

JOTTYyCKAIOTCSl HECYIIECTBEHHBIE OIMOKH B pacyeTax MmpH
penieHuu 3anad. Pabora BemosHeHa Ha 66-75 %

JlaH TIOJIHBIN OTBET, HO IIPH 3TOM €CTh CYIIIECTBEHHBIE «YyIOBIIETBO- IIOPOTOBBIN
OLIMOKM yKa3bIBaIOLIME HA HEYMEHUE HCII0JIb30BaTh PUTETBHO» YPOBEHb
TEOPETUYECKHE 3HAHUS U YMEHUS TIPU PEIICHUH
[IOCTaBJICHHBIX 3a/1a4. J[aHHbIe IpoOebl B 3HAHUAX HE
MPETATCTBYIOT NaibHelIeMy o0ydenuto. Pabora
BhIMoHEHa Ha 50-65 %

OTtBeT 00HapyKUBAET HE3HAHNE OCHOBHOTO (IIOPOrOBOT0) | «HEYJOBJIETBO- | YPOBEHb HE
cojiepkaHusl yueOHoro matepuana PaGora BeimonHeHa PUTETBHO» copMHpOBaH
meree 50 %

4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ arreCTanmu.

J111 OLIeHKH 3HAaHUM, YMEHUH, HaBbIKOB U (MJIM) OMBITA I€ATEIbHOCTH, XapaKTePU3YIOLINX
3Tanbl  (POPMUPOBAHMS KOMIIETEHIMM B Tpolecce OCBOEHUS JUCHMIUIMHBI «OOmas u
HEOpraHM4yecKass XUMHUs», IPOBOAUTCS MPOMEXKYTOUHAsl aTTecTanus B BUAE dK3ameHa (1, 2, 3
ceMecTp).

Bonpocs k 3k3ameny (1 cemectp)
1. ATomMHO-MONeKysipHas Teopusi. OCHOBHBIE CTEXMOMETPUYECKUE 3aKOHBL. ['a30BbIe 3aKOHBI.
2. IloHsATHE O XMMHUYECKOM JKBHUBAJIEHTE, 3aKOH DKBHUBAJIEHTOB. ONpeNeNeHne aTOMHBIX Macc
JJIEMEHTOB.
3. TepmoauHamuyuecKkasi cucTemMa, TUIBI CUCTEM U IpolieccoB. [TapameTpsl, GyHKIIMU COCTOSHUSI.
BuyTpennss sHeprus, temnora, padora. IlepBblit 3ak0H TEpMOAUHAMUKH.
4. IlpuMeHeHre epBoro 3aK0OHa TEPMOJMHAMUKU K H30XOPHBIM U U300apHBIM ITpolieccaM. 3aKoH
I'ecca, cneactBue u3 3akoHa ['ecca. TepmoXxuMHUeCKUe ypaBHEHMS.
5. TennoeMkocTh. 3aBUCUMOCTDh U3MEHEHHUS DHTAIBIUN XUMUYECKOW PEAKIIUN OT TEMIIEPATYPhI
(3axoH Kupxrodda).



6. DHTpomnus, TEPMOJMHAMUYECKOE M BEPOSATHOCTHOE ompeneneHne. CamMonpous3BOJIbHOE U
HECaMOIIPOU3BOJIBHOE NPOTEKAHKE ITpoLeccoB. BTOpoii 3aKOH TEpMOAMHAMUKH.

7. I3MeHeHue SHTPONMHU B PA3IMYHBIX IIPOLECCAX: XMMHUYECKas PEaKsl, HArPEeBaHUE BEILECTBA,
¢a3oBble Mepexoipl, paclMpeHue rasza. Tpetuil 3akoH TepMmonuHamuku (moctynat [lnanka).
PacueT aGCONMOTHBIX 3HAYEHUH SHTPOIHH.

8. Kpurepun caMonpon3BOIbHOIO IPOTEKAHUS XUMUYECKUX IIPOLECCOB B 3aKPBHITHIX CUCTEMAX:
sHeprus ['m60ca, sneprus I'enbMronbua. PaBHOBecHe B M30JIMPOBAHHBIX U HEU30JMPOBAHHBIX
CUCTEMAX.

9. OcHOBHBIE OHATUSA XUMUYECKON KHHETUKU: CKOPOCTh, MEXaHU3M, IIOPSAA0K, MOJIEKYJISIPHOCTD
peakuuu. DakTopbl, BIUAIOLIME HA CKOPOCTh peakuuu. CKOpPOCTh peaklUyd B TE€TEPOre€HHOU
CUCTEME.

10. [TocTpoeHre KNHETUYECKUX KPUBBIX JUIS PEAKLUI IEPBOrO ¥ BTOPOro nopsiika. Onpenenenue
KOHCTAaHTBI CKOPOCTH 110 SKCIIEPUMEHTAIIBHBIM JaHHBIM. JINMUTHPYIOIIAs CTaus.

11. 3aBuUCHMOCTH CKOpOCTH peakiuu oT Temmeparypsl. [IpaBuwino Bant-T'odda. YpaBuenue
AppeHnyca, 5KCIIEPUMEHTAIbHOE ONPEICIIEHUE SHEPTUH AaKTHBALINH.

12 [IpencraBieHue 0 TEOPUU AKTUBHBIX CTOJKHOBEHUHN U TEOPUU aKTMBHUPOBAHHOI'O KOMILIEKCA.
Karanus, katanuzatopsl. UHTMOUTOPBI.

13. Xumnueckoe paBHoBecue. TepMOIMHAMUUECKHI BBIBOJ 3aKOHA JEHCTBYIOIIMX Macc.

14. KoncranTa xumuueckoro pasHosecus. [Ipunuun Jle laTense. CBA3b KOHCTaHTBI paBHOBECUS
co cBoOoaHOM sHeprueii ['nboca.

15. XKunkue pactBopbl. CriocoObl BbIpaXKEHUSI COCTaBa pacTBOpa (MaccoBas M MOJbHas JO0JIH,
MOJIIpHAsi U MOJIsUIbHAsE KOHLEHTPALUN ).

16. PacTBOpUMOCTb BELIECTB, HACBIIIEHHBIE U IEPECHILIEHHBIE PAacTBOPBI, BIUSHUE
SHTAJBIIMAHOTO M SHTPONMUHHOTO (PaKTOpa HAa PaCTBOPHMOCTH BEIECTB, OOBSICHEHUE BIHMSHUS
TEMIIEPATYPHI HA PACTBOPUMOCTB I'a30B U TBEPABIX BEILLIECTB.

17. Uneanbuble pacTBOpbl. KosmuraTuBHbIE CBOMCTBA paCTBOPOB: YMEHBIIEHUE JIABICHUS Mapa
HaJl pacTBOPOM (3aKkoH Paysist), kuneHue u 3amep3aHue pacTBOPOB, ONPEIEIEHUE MOJIEKYIISIpHON
Macchl B 30YJIHMOCKOIIMYECKOM M KPHOCKOIMYECKOM METOAE, OocMoc, 3akoH Banrt-T'odda mis
OCMOTHYECKOI0 JaBJICHUS.

18. OTKIIOHEHUS PACTBOPOB OT UACATBHOCTH, TPUIMHEL [ToHATHE 00 akTHBHOCTH, K03 puinenTe
akTuBHOCTH. VlOHHas1 cuia pacTBopa.

19. Dnextponurnyeckas aucconuanus. CBa3b U30TOHUYECKOrO Kod(duineHTa ¢ Kaxyuiencs
CTENEHBIO NUCCOLMALMHN [T CUIBHBIX 2JIEKTPOIUTOB.

20. Huccommarusi ciaObix dJeKTposuToB. KoHCTaHTa nucconumaiuu, CBs3b CO CTENECHBIO
Jcconuanuy (3akoH paszoasnenus OctBanbpaa). Jucconunarus Boasl. BogopoaHslil moka3aTens.
21. Pacuet pH pacTBOpOB CHIIBHBIX U CJIA0BIX KUCJIOT U OCHOBAHH.

22. I'upponus coneil: KOHCTaHTa TMAPOJIM3a M €€ CBA3b C KOHCTAHTOM JHccolManuy ci1adoro
AIIEKTPOJINTA, pacueT pH pacTBOPOB ruAPOIIU3YIOLIUXCS COJIEH.

23. BnusHue Temreparypsl, pa3daBieHus U 100aBIeHUs KUCIOT U IIeJo4Yeil Ha paBHOBecUE B
peakuuy THIPOIN3a COJIH, YCIOBUS MPOTEKAaHUS «HEOOPaTUMOI0» THPOIN3a.

24. Bydepnble pacTBOpbI, puMepsl, pacueT pH, oObsicHeHue OydepHoro neictus, OydepHas
€MKOCTb.

25. PaBHOBecHE MEXy pacCTBOPOM MaJIOPACTBOPUMOIO CHUIIBHOTO JJIEKTPOJINTA M €0 OCATKOM,
MIPOU3BE/IEHNE PACTBOPHUMOCTH, YCJIOBHE BBINAJEHUS OCa/iKa, pacyeT pacCTBOPUMOCTHU, COJIEBOM
s dekT, ero oObsICHEHHE.

26. OCHOBHBIE IOJIOKEHUS MPOTOIUTHYECKON Teopuu bpeHcrena-Jloypu, conpspkeHHbIE Tapbl
KHCIOT M OCHOBAaHMH, INPUMEHEHHE K pEakIusIM B BOJHOM pacTBOpe (JucCCOLMALus,
HEUTpau3aIs, THAPOIIN3).

27. Onpenenenue KucioT U ocHoBaHui 1o Jlstoucy. Teopus [lupcoHa, moHATHE O MATKUX U
KECTKUX KUCIIOTaX U OCHOBAHUSX, IPUMEPBHI.

28. KommnekcHele coequnenus. Koopaunannonnas teopus BepHepa. IloHATHS: LeHTpaabHBII
aTOM, JIMTaHJbl, BHEIIHSAS W BHYTPEHHSs cdepbl KOMIUIEKCA, KOOPAMHALMOHHOE 4YHUCIIO,



JNEHTaTHOCTh JuraHaa. HomeHknaTypa KOMILJIEKCHBIX COEAMHEHUH, M30MepHUs KOMILIEKCHBIX
COCIMHECHU.

29.  OKHCIUTENIbHO-BOCCTAaHOBHUTENbHBIE  peakuud. KoiauuecTBEHHbIE — XapaKTEPUCTUKU
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX IPOIIECCOB: KOHCTAHTAa PaBHOBECHUsS, U3MEHEHHE JSHEPTrUu
['u66ca u DJIC, cBsA3b MEXKTy HUMHU.

30. DnexTpoaHbIe MOTEHIUAIBI METAUIOB. ["aJIbBAaHUYECKU STIEMEHT.

31. Bogopoausbiit snektpona. CTaHAapTHBIE YCIOBHUS U CTAHJAPTHBIA MOTEHIMAJ MOJYpPEAKIIHH.
®opMbl MPEACTaBICHUSI CTAHIAPTHBIX JIEKTPOJHBIX MOTEHIUANOB: quarpaMmbl dpocTa, psiibl
Jlatumepa. XitopcepeOpsHBIi 3JIEKTPOI.

32. OmpezenieHre HAMPABJICHUS] OKUCIUTEIbHO-BOCCTAHOBUTEIBLHOIO MpOIlecca B CTaHIAPTHBIX
ycioBusX. 3aBUcuMOCTh HanpasieHuss OBP ot ycnoBuil, ypaBHenue HepHcTa aJist 371eKTpOAHOTO
norennuana u 3/(C.

33. Bnusaue pH Ha BennuuHy penoOKC-IOTEHUHANa. Y4YacTHE BOJbl B OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUAX B POJIM OKUCIUTENSI U BOCCTAHOBUTEISI, 3aBUCUMOCTh MOTEHIIMAIA
BOJIOPOJIHOTO U KUCIOPOTHOTO 3JIEKTPoAoB oT pH.

34. DneKTpoau3: MPOLECcChl, TPOUCXOAAIINE B pacijiaBax U pacTBOpax 3JIEKTPOJHUTOB, 3aKOHbI
®apanest.

35. Koppo3sust metaioB. Bunibl koppo3uu. MexaHu3M 2JIEKTPOXUMUYECKONH KOPPO3UH, CTIOCOOBI
3alUTHl METAIIJIOB OT HEe.

36. Pa3Butue npencraBieHuil o crpoenun aroma. Mogenu Tomcona, Pesepdopna, mocrynatsl
bopa. KBaHTOBO-KOPITyCKYISIpHBIIA Tyallu3M, BOJHOBAs IPUPO/Ia AJIEKTPOHA, runoresa ae bpoiins,
IPUHLIKII HeolpeaeneHHocTu I elizenOepra.

37. BonnoBas pynkuus snektpona. Ypasaenue llpenunrepa. OpOutans. [lonstue o riaBHOM,
OpOUTaILHOM, MATHUTHOM, CTHHOBOM KBaHTOBBIX YHCIIAX.

38. Ilopanok 3amoTHEHHs AJIEKTPOHHBIX 000JIOYEK MHOTO3JIEKTPOHHBIX aTOMOB, OOBSCHEHHE
3aBUCHUMOCTH JHEPIHH OpOUTANC OT OpPOMTAIBHOTO KBAHTOBOTO dHCia, NpuHIuN I[laymw,
npasuiio XyHaa, mpasuiia KiedkoBckoro.

39. CsoiicTBa aTOMOB: paaWyC, DSHEPIrUsl HOHM3ALMH, CPOJACTBO K  DJIEKTPOHY,
anekTpoorpuniarensHocts (1o Ilomuury, Mamnukeny, Omnpeny-Poxoy). IlepuogudHocts B
W3MEHEHUH ITUX CBOWCTB aTOMOB XUMHUYECKHUX AJIEMEHTOB.

40. Tepuoanueckuii 3akoH U nepuogudeckas cucrema J[. . MenneneeBa. OOmiue cBoiicTBa
KJIACCOB XMMHUYECKHUX DJIEMEHTOB: MHEPTHBIC Ta3bl, TUMIMYECKUE AJIEMEHTHI, nepexoaubie (d-) u
BHYTPUPSAHbIE NIepeXxoaHbIe (f-) 37IeMEHTHI.

41. CocraB aromHoro snpa. JledekT macchl, SHEPrUsl CBSI3U HYKJIOHOB B SIPE, 3aBHCHUMOCTD
YCTOMUYMBOCTH fAJI€p OT YUCIa HYKJIIOHOB. BU/IbI pain0akTUBHOCTH, PAIMOAKTUBHBIE PSAJIbI.

42. 3aBHCHUMOCTh CKOPOCTH pATUOAKTHBHOTO pacraga OT KOJWYEeCTBA YaCTHIl, TEPHOJ
noJtypacnaja U KOHCTaHTa CKOPOCTU pacnajaa. SiepHble peakiuu, peakiuu JIeJIeHUsI U CUHTe3a
sanep.

43. Ilpupoga XMUMHYECKON CBSI3U. 3aBUCUMOCTH MOTEHLIHMAIBHOW SHEPTUU OT MEXBbAAECPHOTO
paccTosiHusA. DHEPrus U JJIMHA XUMUYECKOU CBSI3H.

44. OcHOBHBIE TOJOXKEHUSI MeToAa BaleHTHBHIX cBsized (BC): crmoco® mocTpoeHusi BOJIHOBOMA
(GYHKIIMM MOJIEKYIbI, OOBSICHEHUE NMPUYUHBI YCTOWYMBOCTU MoJiekyln B meroae BC. CpoiicTBa
JIOHOPHO-aKLENTOPHON CBSI3U.

45. OObsicHeHue reoMeTpuueckoid ¢opMbel MoJjekyn ¢ mno3unuid wmeroga BC  (Teopus
THOPHIU3AIMH ATOMHBIX OpOUTAJICH).

46. VoHHas cBs3b. PacueT sHEepruu CBA3M MEX Ty HOHAMHU U SHEPTUH KPUCTAIUTHUSCKON PEIIETKH
MOHHOTO coeauHeHus. [lonsipuzyeMocTh U MOJISIpU3YIOIIEE JACHCTBUE HOHOB, MX BIUSHUE HA
CTETNEeHb HOHHOCTH CBSI3H.

47. Bugel MEXMOIEKYISIPHOTO  B3aWMOJCHCTBUS  (OpHUEHTAIMOHHOE, WHAYKIIHOHHOE,
nucriepcuorHoe). [IpuunHbl 00pa3oBaHus BOJAOPOIHON CBSI3H, BIMSHHUE BOJOPOJHOW CBS3U HA
¢du3nuecKre CBOMCTBA BEIECTB.



48. Metamnuyeckas cBs3b. OCHOBHBIE TOJIOKCHHS 30HHOW TEOpHH, OOBSCHEHHE CBOWCTB
JUDJIEKTPUKOB, METAJUIOB, ITOJIYIIPOBOJHUKOB C IIO3ULUNA YTOU TEOPUH.

Bonpocsl k 3k3ameny (2 cemecTp)
1. Bogopon: nonoxxeHue B IepuoUYECKOi cucteme, 0COOEHHOCTH, U30TOIIBI.
2. Ou3nYecKue U XuMUYeCKUe (OKUCIUTENbHbIE U BOCCTAHOBUTEIIbHBIE) CBOMCTBA BOJIOPOJIA KAK
npocToro BeuiecTsa. [loxyyenue u npuMeHeHrne BOA0poa.
3. T'uppunbl Bogopoaa: knaccudukanus, GU3NIecKue 1 XUMUIECKIE CBOHCTBA.
4. CoeauHeHHs BOJOPOJa — BOJAA U MEPOKCH] BOJIOPOAA: CTPOCHHE MOJIEKYN, GU3HYECKUE U
XUMHUYECKHE cBOMCTBA. [loilyyeHre u npumMeHeHne nNepoKCrIa BOJIOPOaa.
5. WneptHbie (OnaropoiHble) ra3bl: IJIEKTPOHHOE CTPOCHHE, PEaKIMOHHAs CIIOCOOHOCTb,
pacIpoCcTpaHEHHOCTh Ha 3eMJie U B KOCMOCE.
6. Ou3nMyYecKrue CBOMCTBAa MHEPTHBIX Ta30B. XMMHYECKHE CBOMCTBA COCIMHEHUN KCEHOHA U
KPHUIITOHA.
7. l'anoreHsl: 3IEKTPOHHOE CTPOCHHE, XapaKTEPHBIE CTEIIEHU OKUCIICHHUS, CIIOCOOBI MOJIY4YEHUs,
npumenenune. OcobeHHoCcTH PTopa.
8. du3nyecKkre 1 XUMUYECKHE CBOWCTBA MPOCTHIX BEUIECTB I'aJIOTEHOB (YCTOWYUBOCTh MOJIEKYI
rajJjioreHOB, PEaKIUU C BOJOW, MeETaUlaMu, HEMEeTaJUlaMH, CJIOKHBIMH BEIECTBAMH,
pPacTBOPUMOCTh B BOJI€ M HEMOJSIPHBIX PACTBOPUTENSIX, a TaKKe IeJoyax MpH pa3inuHOM

TeMIiepaType).
9. TanoreHOBONOPOIBI: CTPOCHUE MOJEKYd, (U3UYECKUE W XUMHUYECKHUE CBOWCTBA,
CpaBHHUTCIIbHAA XapaKTCPUCTHUKA TepMI/I‘-ICCKOI\/JI YCTOﬁqHBOCTH, KHUCJIIOTHBIX u

BOCCTAHOBUTEJIbHBIX CBOMCTB. CII0COOBI MOJTy4€HHs! raJIor€éHOBOI0PO/I0B.

10. Kucnoponconepxaiue COeIUHEHUS TajIOr€HOB, IPOSBICHUE BTOPUUYHON NMEPUOAUYHOCTH,
U3MEHEHHE CTPOEHUs], YCTOWYMBOCTH, KUCIOTHBIX M OKHCIUTEIbHBIX CBOWCTB C M3MEHEHUEM
CTENEHU OKUCJIEHUs rajioreHa. ®usndeckue U XMMHUUECKHUE CBOMCTBA.

11. OKCOKHMCIOTBl TalOr€HOB M HUX COJM: I[OJIy4€HHE, YCTOHYMBOCTb, KHUCIOTHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHbBIE CBOWCTBA.

12. XanpKOreHbl: 3JEKTPOHHOE CTPOEHME, XapaKTepHbIE CTENEHM OKMCICHHUS, CIOCOOBI
noiy4yeHus, npuMmeHeHne. OcobGeHHOCTH Kuciopona. CKIOHHOCTP aTOMOB K OOpa30BaHHIO
LleIIeN, KPaTHBIX CBS3EH.

13. duszmyeckrue CBOMCTBA XalbKOT€HOB. AJUIOTpOIUs. AJUIOTpONHbIE (HOPMBI KHUCIOpOJa U
cepbl. O30H, 0O30HU]IBI METAJLIOB.

14. XuMuueckre CBOMCTBA MPOCTHIX BEIIECTB PJIEMEHTOB MOATPYIIIHI CEPHI.

15. I'mapunel cepsl, ceseHa, TeTypa: CpaBHEHHE YCTOMYMBOCTH, BOCCTAHOBUTEIbHBIX CBOWCTB,
KHUCJIOTHBIX CBOMCTB BOJHBIX pacTBOPOB. Cynb(hupl METAIIIOB, CYJIb(aHbl U MOIUCYIbPHUIBI.
16. KucnopoiHble COEAMHEHMS CEPBI, CETIEHA, TEJUTYPA: U3MEHEHUE KUCIOTHBIX U OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX  CBOWCTB B  psagax SO2-Se02-TeO2; SO03-Se03-TeO3 w
COOTBETCTBYIOIUX KUCIIOT.

17. OxcokucnoTsl XanbKoreHoB. [lonyueHue, xummuueckue cBOiCTBa.

18. IIHMKTOTEHBI: SJIEKTPOHHOE CTPOEHHUE, XAapaKTEpPHbIE CTENEHH OKHCICHMS, CIOCOOBI
noJiyueHusi, npuMeHeHue. OcoOEHHOCTH a30Ta.

19. ®usnueckre M XMMHUYECKHE CBONCTBA IPOCTBIX BEUIECTB IHHUKTOIEHOB. AJUIOTPOIHBIE
Monupuxanuu Gochopa, MbILIbIKA, CYpbMbI, BUCMYTA.

20. OOmiast XapakTepUCTUKAa THAPHIOB P-JIEMEHTOB V TpPYNNbL: CTPOCHHE MOJIEKYI,
TepMHUYECKas YCTOMYMBOCTh, BOCCTAHOBUTENIbHbBIE CBOMCTBA, KUCIOTHO-OCHOBHBIE CBOWCTBA.
21. AMMmuak: ¢u3nyeckue U XMMHUYECKHEe CBOWCTBA, CBOMCTBA JKMJIKOTO aMMHaKa, CBOMCTBa
coJyieit aMmMoHus. ['napas3uH, r’UIPOKCUIIaMUH: CTPOEHHE, CBOMCTBA, CIOCOOBI MOJTyYEHUSI.

22. Oxkcup azota(l) u a3oTHOBaTHCTAst KUCHOTa, okeup azoTa (II), oxcua azora (III) u a3otucras
KHCJI0Ta, HUTPUTHI: CTPOEHUE, MOIYyYEHHUE U CBOWCTBA.



23. Crpoenue okcuna azota (IV) u ero numepa. Oxcun azota(V), a30THasE KUCIIOTA: CTPOCHHUE,
MOJIy4YeHUE, OKHUCIUTEIbHbIE CBOMCTBA (pEakluU C METaUlaMUd M HEMETajUlaMH, CJIOKHBIMU
BEIIIECTBAMH ).

24. Tepmuueckass yCTOMYMBOCTH HUTPATOB, HX OKUCIHUTEIbHBIE CBOHCTBA M OO0JIACTH
MPUMEHEHHUS.

25. Okcunsl docdopa, MBIIBbSIKA, CYpbMbI, BUCMYTa: YCTOWYHBOCTh, KHCIOTHO-OCHOBHBIC H
OKHUCJIUTEIbHO-BOCCTAHOBUTEJIbHBIE CBOWCTBA U CIIOCOOBI MOTYYECHHUS.

26. CrpoeHHE KHUCIOPOACOACpKAMUX KHCIOT Qocdopa, KHUCIOTHBIE U OKHUCIUTEIHHO-
BOCCTaHOBUTENbHBIE cBOMcTBA. DochopHoBaTucTasi, pochopucras u pochopHbIe KUCIOTHI.

27. p-anemeHThl IV Trpynmbl: 3J€KTPOHHOE CTPOEHHUE, XApAaKTEPHbIE CTENEHM OKUCIIEHMS,
crnocoObl  monydenusi, mnpumeHenue. OcobeHHOCTH yriepoaa. CKIOHHOCTh AaTOMOB K
00pa30BaHUIO LIETIEN, KPaTHBIX CBSI3EH.

28. dusnueckue CBOMCTBA MPOCTBHIX BEIIECTB: THUIBl KPUCTAJUIMYECKUX CTPYKTYp yriepoja
(anmmas, rpadut, kapOul, ¢ymiepen), kpeMHus, onosa (o, 3, Y- GopMbl), CBUHIA; XUMUYECKHE
CBOMCTBA.

29. BonopoaHble COEAMHEHMs YIIEpoAa, KPEMHUS, T'€pMaHMsl, 0JIOBA, CBHHIA: pa3juuus B
PEaKIMOHHOM CIOCOOHOCTH, (hU3HUECKHUE U XUMUYecKue cBoricTBa. KapOupl, CHITULIUIBL.

30. Okcunsl yriepona: (U3NYECKUE W XUMHYECKHUE CBOWCTBA (B3aMMOJCHCTBHE C BOJIOM,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA). YTOJIbHAS KUCIOTA U €€ COJIH.

31. Oxcuabl KpeMHMSI, KPEMHUEBBIE KUCIIOTHI, CUIIMKaThl. CTeka.

32. 3aKOHOMEPHOCTH B U3MEHEHUHM CTPOSHUS U XUMHUYECKUX CBOMCTB okcuaoB Ge, Sn, Pb B
Pa3JIMYHBIX CTEMEHSX OKHUCJICHHS: KUCIOTHO-OCHOBHBIE M OKHUCIUTEIHbHO-BOCCTAHOBHUTEIIbHBIC
CBOMCTBA.

33. Kpucrammueckas CTPYKTypa, (U3NYECKUE M XUMHUYCCKUE CBOWCTBA OOpa, IMOJIyYCHUE.
Otnuuue 60opa OT APYTUX 3JIeMeHTOB rpynmbl. [IpuMmenenne 6opa U ero coeTuHEHHIA.

34. TlonyueHue W CTpoeHHE IUOOpaHa, BOCCTAHOBUTEIIHHBIC CBOMCTBA, PEAKIUS C BOJIOW,
o0Opa3oBaHue OOPrUAPUAHBIX KOMITJIEKCOB. bopuabl MeTasmios.

35. Okcun 6opa, OOpHBIC KHCIOTHI, OOpAaTHI.

36. ®usnueckue u xumudeckue cporictsa Al, Ga, In, Tl. [Tonydyenue u npuMeHeHUE aTIOMUHUA.
3aKOHOMEPHOCTH B HM3MEHEHWU CBOWCTB COEAMHEHUMN (OKCHIBI, THAPOKCUIIBI) SJIEMEHTOB B
creneHu okucnenus +3. KoMIiekcHble COeTMHEHMUS.

Bonpocs k 3k3ameny (3 cemectp)
1. s-anementsl Il rpynmel: oOmiast XapakTepuCTHKa, OCOOEHHOCTH OepHLINs, IpPOSBICHHE
JUaroHaJILHOTO cxoAcTBa. CBOMCTBA MPOCTBHIX BELIECTB, TMIPHUIOB, raJoreHnnoB. OKCuabl 1
TUIPOKCHUIbI: 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB. KOMIIEKCHBIE COETMHEHUS.
2. S-aneMeHThl | rpynmel: o0mias xapakTepucThka, ocoOeHHocTH iuTus. CBOMCTBa MPOCTHIX
BEIIECTB: B3aUMOJICHCTBUE C KUCIOPOJOM, BOJON. 3aKOHOMEPHOCTH B CTPOEHUU M CBOMCTBax
COEMHEHUH ¢ KUCIOPOI0M, THIPOKCHI0B, KApOOHATOB, raJIOTEHHIOB.
3. d-smementsr IV rpynmbel: o0Immias XapakTepHCTHKA, CBOMCTBAa IMPOCTHIX BeIlecTB. Bricimee
COCTOSTHUE OKHCJIECHMS: OKCUIBI, THUIAPOKCHUIOB, CTPYKTypa CMEIIAHHBIX OKCHJIOB THUTaHA
(pemieTky TUIa MIMUHETN, UJIbMEHUTA, IEPOBCKUTA), XUMHUS BOJAHBIX PACTBOPOB, KOMILJIEKCHBIE
coenuHeHus. CoeIMHEHNs TUTAHA B CTEIIEHU OKUCIIEHNUS 13.
4. d-snmemenTsl V Tpymmbl: 00mas XxapakKTepUCTHKaA, CBOWCTBA MPOCTHIX BernecTB. CoequHEeHUs
AIIEMEHTOB CO CTEMEHbIO OKUCIIEHUS 1+5: CpaBHUTEIbHAS YCTOMUMBOCTH, PABHOBECHS B BOJHBIX
pactBopax. CoeilMHEeHUs BaHAMs B HU3IIUX CTETIEHAX OKHCIICHUSI.
5. d-anements! VI rpymmer: o01mas xapakTepHCTHKA, CBOMCTBA MPOCTHIX BeniecTB. COeqMHEHHS
AIIEMEHTOB CO CTENEHBbIO OKHUCIEHUS +6: CpaBHHUTENbHAs YCTONYMBOCTH OKCHIOB, KHCIIOT,
AQHMOHOB, OKHUCIIUTENbHAsl CIIOCOOHOCTb, pAaBHOBECHUS B BOJAHBIX pPacTBOpax, HU30- H
rereponoircoequHenus. CoelMHEeHUs: XpoMa B HU3IINX CTEIIEHAX OKUCIIEHUS, CBOMCTBA OKCUIIOB
u ruapokcuoB. CoenuHenns Mo 1 W B HU3KHMX CTENEHSX OKUCICHUS: “CUHU” U “OpOH3BI”.



6. d-snmemenTtsr VII rpymmel: 001as XapakTeprCTHKa, CBOMCTBA MPOCTHIX BemiecTB. CoequHEHNs
Maprasiia B CTENEHSAX OKucieHus +2, +3, +4, +6, +7: cBoicTBa (KHUCIOTHO- OCHOBHBIE U
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE) OKCHUAOB M THAPOKCHAOB. COEIUHEHUS 3JIEMEHTOB CO
CTENEHbIO OKHCIIEHHs +7: CpaBHUTEIbHAs YCTOMYUBOCTH OKCHIOB, KHCJIOT, aHUOHOB,
OKHUCJIUTEIbHAs CIIOCOOHOCTb.

7. Dnementsl noarpymnisl xene3a (Fe, Co, Ni): cBoiicTBa MPOCTHIX BELIECTB, MPOMBIIIICHHBIN
Ccroco0® TMOJydeHHUs Kelle3a, KOppo3usi jKele3a, YCTOMYMBOCTh COCAMHEHHUNH CO CTEHEHBIO
OKuclieHuss +2 u +3, KHUCJIOTHO-OCHOBHBIE M OKHUCIHTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
okcuaoB u ruapokcuoB. KommiekcHsie coequnenust. Coequnenus sxenesa (V).

8. d-anementst VIII rpynmel: o0mas xapakTepucTiKa. JJIeMeHThI noarpynimsl mwiatuasl (Ru, OS,
Rh, Ir, Pd, Pt): cBoiicTBa MpOCTHIX BemIeCTB (PEAKIMK C KUCIOTaMH, HEMETANIAMH ), COSTUHEHUS
B CTEIIEHAX OKHCIIeHud +2, +3, +4, +6, +8.

9. d-a;memenTsl | rpymmbl: 00mas XapakTepUCTUKaA, CBOWCTBA MPOCThIX BelecTB. COeqMHEHHS
AJIEMEHTOB B CTeNeHsX okucienus +1, +2, +3. CocTaB u CTpOeHHE KOMIUIEKCHBIX COCAMHEHUI.
10. Dnementsl mobouHOW moarpymbl II rpynmel: oOmias XxapakTepucTUKa, CBOMCTBA MPOCTHIX
BEIECTB (MECTO B psA/ly HANPSLKEHUM, MPUYMHA UHEPTHOCTH pTyTH). COeIMHEHHUS JIEMEHTOB B
CTETICHU OKUCIICHHS +2: OKCUIbBI, THAPOKCUbI, TaoreHusl. Coenunenus prytu (1).

11. DnemenTsl mobouHoU monarpymnmsl 11 rpynmer: oOmas xapakTepuCcTHKa, CBOHCTBA MPOCTHIX
BEIIECTB, OKCHIOB M THAPOKCHIOB JIEMEHTOB B COCTOSHUM OKHCIIEHUs +3, BIMSHUE pazMepa
MOHA Ha XUMHUYecKue cBoicTBa. CoeIMHEHUS 3JIEMEHTOB CO CTENEHbIO OKUCIEHUS +2 U +4.

12. AXTUHHI M aKTHHOWIBI: CpaBHeHHME dHepruii 5f-, 6d- u 7s-opOuraneil, HaXOKICHHUE B
MpUpPOJIE, CIMOCOOBI TOJIYYCHHS, CPaBHUTEIbHAS YCTOMYMBOCTh COCIUHEHHH CO CTENEHSIMU
okucienus +3, +4, +5 u +6 A1 3I€MEHTOB NEPBOM MOJOBUHBI Psiia, COSAMHEHUS CO CTETIECHBIO
OKHUCIIEHUs +3 JUIsl 3JIEMEHTOB BTOPOM MOJIOBUHBI Psija.

KoHTpons oCBOEHHMS IUCHMIUIMHBI ¥ OIICHKA 3HAHWHA OOy4aroIuxcs Ha HK3aMeHe
IPOM3BOIUTCS B COOTBETCTBUU ¢ [lon0keHneM o mpoBeieHNH TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH
¥ POMEXKYTOYHOH arrectanuu ooydatonmxcs Kyol'Y u ero gummainos.

Kpurepuu Onenka YpoBeHb
OTBeT NOJHBIHI, IPABUIBHBINA, CAMOCTOSATEIbHBIN, MaTEpHAIl «OTIUYHO» [ToBpiIEHHBIN
HU3JI0KEH B OMpPEICIICHHOMN JIOTHYECKOMN (IPOBUHYTHIA)
II0CJIENOBATEILHOCTH JIIEMOHCTPUPYETCS YPOBEHb
MHOTI'OCTOPOHHOCTh MIOJXO/0B, MHOT'0ACIIEKTHOCTb
oOCyXXJeHUsI MpoOJeMbl, YyMEHHE apryMEeHTHPOBAThH
COOCTBEHHYIO TOYKY 3pEHHMs, HAXOJIUTh MYTH pEIICHUs
MO3HABATENbHBIX  3a7a4, YCTAHABIMBATH NPUYMHHO-
CJIIEJACTBEHHBIE CBSI3M MEXKJY CTPOCHHMEM, CBOWCTBAMHU HU
IIPUMEHEHHUEM BEIIECTB, B JIOTMYECKOM paCCYXJICHHH,
pelieHny 3a1aun, TpadhudecKux MOCTPOCHUSIX HET OMUOOK,
3aJlaya pellieHa PalioOHAIbHBIM CIOCO00M
JlaH TONHBIA, NPaBUIBHBIA, CAMOCTOSTEIBHBIM OTBET Ha «XOpOILLIO» 0a30BbIi
OCHOBE M3YYECHHBIX MOHSITUH, KOHLETIINNA, 3aKOHOMEPHOCTEH, YPOBEHB
HO JIONTYCKAIOTCS HECYIIECTBEHHbIE OIIMOKH B PELICHUH 33/1a4.
JlaH MOTHBIN OTBET, HO TIPH 3TOM €CTh CYIIIECTBEHHBIE OITUOKH | «YIOBIETBOPH- MOPOTOBBIN
yKa3bIBalOUIMEe HAa HEYMEHHE HCIOJIb30BaTh TEOPETUUECKHE TEIHHOY YPOBEHb
3HaHHUS M YMEHHUS MpH PELICHUM TOCTaBJICHHBIX 3a/ad.
JlanHble MpoOesbl B 3HAHUAX HE MPENSATCTBYIOT AajbHeleMy
00y4eHHUIO.
OtBeT 0OHapyKMBaeT HE3HAHWE OCHOBHOTO (ITOPOTOBOTO) | «HEYAOBIIET- menee 50%,
coJiep>kaHusl yueOHOro MaTepuana BOPUTEIIBHO) YPOBEHb HE

chopMupOBaH




OueHoYHBIE CpeAcTBA Ul WHBAIUIOB M JIMI C OTPAaHWYCHHBIMH BO3MOYKHOCTSMH
3JI0pOBbsI BEIOUPAIOTCA C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3UYECKIX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAIMIAM W JIMIAM C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBS
IPEOCTABIISCTCS JOTIOJHUTEIFHOE BPEMs JJIs IIOATOTOBKU OTBETA HA SK3aMEHE;

— IpU TIPOBEACHUM TIPOLEIYPHl OICHUBAHUS PE3YJIbTAaTOB OOYYCHHS WHBAINAOB W JIUI[ C
OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 3/I0POBbS MPEIYCMAaTPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CpPE/CTB, HEOOXOMMBIX UM B CBS3U C X MHIUBHIYAIEHBIMI OCOOCHHOCTSMU;

— MpU HEOOXOAMMOCTH JAJsl OOYYAIOUIMXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbS H
MHBAJIM/IOB MPOIETypa OLCHUBAHHS PE3YIbTaTOB 00YyUESHHUS 110 AUCIUIUINHE MOXKET HIPOBOANUTHCS
B HECKOJIBKO ATAIoB.

[Tpouenypa oneHuBaHUS PE3yAbTATOB OOYYEHHS] MHBAJIHMIOB M JIHMIl C OTPaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbSI 0 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPel0oCTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSIM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B 1e4aTHOM (hopMe yBEITMUYCHHBIM HIPU(TOM,
— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.
JIist AL ¢ HapyIIeHUsIMU CIIyXa:
— B [IeYaTHOM (opme,
— B (pOopMe AIIEKTPOHHOTO IOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B miedaTHoi popme,
— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JlaHHBII IEpeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTUHTEHTA

oOyJaromuxcs.

5. Ilepeyenb y4eOHOM JJUTEPATYPbI, MH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTHIA

5.1. OcHoBHas JauTepaTypa
1. Axmeros, H. C. O6mast n Heopranndyeckast Xumus : yaeOHuk i By3oB / H. C. Axmeros. — 14-
e u3n., crep. — Cankr-IlerepOypr : Jlans, 2025. — 744 c. — ISBN 978-5-507-50851-8. — Tekcr :
AJIIEKTPOHHBIN // Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/481298
2. I'punByn, H. Xumust aneMeHToB : B 2 T. (KOMIUIEKT) : cpaBouHuk / H. I'puaBya, A. DpHio ;
nepesoJ ¢ auriuiickoro JI. FO. Anuk6eposoit ; xynoxxuuku U. E. Mapes, H. A. HoBak. — 5-e u3.
— Mocksa : Jlaboparopust 3uanuii, 2021. — 1348 c. — ISBN 978-5-93208-567-7. — Tekcr :
DIIEKTPOHHBIN /- Jlanb : 3JIEKTPOHHO-OMOIMOTEeYHAS cucTtema. — URL:
https://e.lanbook.com/book/166762
3. Heopranuueckas xumusi: B 3-x Tomax/ I[lox pen. FO.JI. TpetbsikoBa: T1: dusznuxko-xuMudeckne
OCHOBBI HEOpPraHMYECKON XUMHUU: YUeOHUK JUIs cTyl. Bicil.y4eO. 3aBeaenuii / M.E. Tamm, 10 /1.
Tperbsikos; - M: U3narenbckuii neHTp «Akanemus», 2004. — 240c.
4. Heopranuueckas xumus: B 3-x Tomax/ Ilox pex. FO.Jl. TpetbsikoBa: T2: Xumus HenepexoaHbIX
3JIEMEHTOB: Y4eOHUK /Il CTyZ. Bblcul.yueO. 3aBenenuil/ A.A. JIpoznos,B.I1. 3nomanos, I'.H.
Ma3zo, ®.M. CnupunoHos; - M: U3narensckuil neHTp «Akanemus», 2004. —368c.
5. Heopranuueckas xumust: B 3-x Tomax/ [lox pen. F0./1. TperbsixoBa: T2: Xumust nepexoaHbIx
anemeHToB KH.1: YueOnuk mns ctyn. Beicul.yueb. 3aBenennit/ A.A. lposnos,B.I1. 3nmomaHoB,
I'.H. Mazo, ®.M. CniupuaoHos; - M: U3narenbckuit neHTp «Akanemusi», 2007. —352c.
6. Heopranuueckas xumus: B 3-x tomax/ Ilox pea. FO.Jl. TperbsikoBa: T2: Xumus nepexoHbIx
anemeHToB KH.2: YueOHMK 1t cTyn. Bbicul.yuel. 3aBenenuil/ A.A. Jlpo3nos,B.I1. 31omaHOB,
I'.H. Mazo, ®.M. CriupugoHos; - M: U3gatenbckuii ieHTp «Akanemusi», 2007. — 400 c.
7. ApnamnukoBa, E.M. COopHuK 3a1au o Heopranudeckoil xumuu [Teker] : yuebHOoe mocoOue
s crynentoB / E. M. Apnamaukosa, I'. H. Maszo, M. E. Tamwm ; mox pen. 0. JI. Tperbsikosa. -



M. : Akagemus, 2008. - 208 c. - (Beiciee npodeccrnonansHoe obpazoBanue. EcrecTBeHHBIC
Haykn). - bubmmorp.: c. 206. - ISBN 9785769538797

8. 3aitieB O. C. 3agaum, ynpakHEHHUS M BOMPOCHI 10 XUMHUHU: Y4el. mocodue ais By30B. — M.,
Xumus, 1996. — 432 c. - ISBN 5 - 7245 - 1008 -1

9. Ceupugos B.B., [Tonkosuu I'.A., Bacunsesa I'.1. 3agaun, BOpockl U yIpaxHEHUS 110 001Iei
U Heoprannyeckoi xumun. /MuHCK «YHuBepcuteTckoe», 1991. — 350 c.

10. OO6mas u Heopranuwdeckas xumus [Tekct] : yd4eOHMK [UIsi CTYJIEHTOB XHMHKO-
TexHojorndeckux By30B : [B 2 T.] . T. 1 : Teoperndyeckue ocHoBbl xumuu / mojg pea. A. .
BopoObeBa. - M. : AkanemkHnura, 2004. - 371 c. - (YueObnuk 115 By30B). - ISBN 5946281291.

11. O6mas n Heopranuueckas xumus [Tekcr] : yueOHHMK ISt CTYICHTOB By30B : [B2 1.] . T. 2 :
XuMHYECKHEe CBOMCTBA HeopraHnyeckux BemecTs / [A. @. BopoOweB u ap.] ; mox pea. A.

®. BopobbeBa. - M. : Akanemknura, 2007. - 544 c. - ABTOpHI yKa3aHbl HA 000POTE THUT. JTUCTA. -
bubmuorp. : c. 543. - ISBN 5946282565.

12. baraeBa, E.B. 3amaun u ynpaxuenust mo obmeir xumun [Tekcr| : yueOHOe mocobue ams
CTYJEHTOB KJIACCUYECKUX YHHUBEPCUTETOB, O0YUAIOIIUXCSA 0 HEXUMUYECKUM CHEIUAIBHOCTSIM /
E. B. baraesa, A. A. bynanosa ; noa pez. C. @. /lynaesa ; Mock. roc. yH-t um. M. B. JlomoHocoBa,
Xum. ¢dak. - M. : Axamemus, 2010. - 156 c. - (Bricmiee npodeccuoHanpbHOoe 00pa3oBaHHE.
EctectBennbie Haykn). - bubmumorp.: ¢. 154. — ISBN 9785769568978.

5.2 JlonoinuTeIbHAS JIMTEPaTypa:
1. CyBopos, A.B. O6mas xumus [Tekct] : yaeOHuk ans cryneHToB By3oB / A. B. CyBopos, A. b.
Huxonbckuit. — CIIO6. : Xumuznar, 2000. - 623 c. : wi. - (YueOHuk ais By30B). - bubnuorp.: c.
593. - ISBN 5938080045
2. CyBopos, A.B. Bomnpocs 1 3a1auu 1o o6mei xumu [ Teker] : yaeOHOe mocooue ist CTyIEHTOB
By30B / A. B. CyBopos. - CII6. : Xumusznar, 2002. - 304 c. - (YuebHuk nis By3os). - ISBN
5938080258
3. Kocteipuna, T.B. (Ky0I'Y). O6mas xumus [Tekcr] : mabopatopusiii mpaktukym. [U. 1]/ T. B.
Kocteipuna, T. I1. Cropoxkenko, B. A. Bonsinkun; M-Bo 00pa3oBanus u Hayku Poc. @enepanun,
Ky6anckwuii roc. yu-T. - Kpacnoaap : [Kybanckuii rocynapctBeHHbli yHuBepcutet|, 2022. — 224 c.
4. Kocteipuna, T.B. (KyoI'Y). O6mas xumus [Tekct] : maboparopusrii npaktukym. Y. 2 / T. B.
Kocteipuna, T. I1. Ctopoxenko, B. A. Bonbikus ; M-Bo oOpa3oBanus u Hayku Poc.denepanun,
Ky6anckwuii roc. yu-T. - Kpacnonap : [Kybanckuii rocygapcTBenHsblil yauepeuter], 2016. - 97 c.
5. Ilpaktukym mo obiieit 1 Heopranudecko xumuu [TekcT] : yuebHOe mocolOue sl CTyIEHTOB
By30B / [B. B. BarpakoB u np.]. - M. : KonocC, 2007. - 464 c. : wi. - (YueOHUKN U yueOHbBIE
nocoOust JJisl CTYACHTOB BBICIINX YU€OHBIX 3aBe/IeHHI). - ABTOPHI YKa3aHbl HA 000pOTE THUT. II. -
ISBN 9785953204996.
6. 3aiinieB, O.C. Xumus [Tekcr] : yueOHuK Ans ctyaeHToB By30B / O. C. 3aiiues ; Mock. roc. yH-
T um. M. B. JlomonocoBa. - M. : Axkanemus, 2008. - 540 c. - (Bricmee npodeccuonambHoe
oOpa3oBanue. EcrecTBeHHble HaykH). - bubnuorp.: c. 536. — ISBN 9785769542701.
7. JIunun, P.A. TecToBble 3a7jaHus IO 0011I€H M HEOPraHUUYECKON XUMHH C PEIICHUSIMUA U OTBETaMU
[Texcr] / P. A. Jlunun, E. B. CaBunkuna, H. C. Pykk, JI. FO. AnukGepoBa. - M. : BUHOM.
Jlaboparopus 3uanwmii, 2011. - 230 c. - ISBN 9785947741704.
8. [IpakTukym mo obueit u Heopranuueckoi xumuu [TekcTt] : yaueGHOe mocobue i CTyIeHTOB
By30B / Anmuk6epona JI. 0. u np. - M. : BJIAZTIOC, 2004. - 319 c. : nn. - (IlpakTukym a1 By30B).
- bubnmorp.: c. 311. - ISBN 569101143X
9. CsepmnoBa, H. JI. OOmass u HeopraHWYecKas XUMHUS: SKCICPUMEHTAIBHBIC 3aTadd |
ynpaxknenus : yaeOHoe nocobue / H. JI. Cepanoa. — Cankr-IlerepOypr : Jlans, 2022. — 352 c.
— ISBN 978-5-8114-1482-6. — Tekcr : 2yiekTpoHHBIA // JIaHB : 3JIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/211316
10. Pamcaen O.H. Hauwana coBpemennoii xumuu. Cnpas. u3a. Ilep. ¢ anrn. / Ilox pen. B.U.
bapanoBckoro, A.A. bentoctuna, A.W. E¢pumona, A.A. ITorexuna. — JI.: Xumus. 1989. — 784 c. —
ISBN 5 — 7245 - 0127 - 9.



5.3. Ilepuoauyeckas Jureparypa

1. «KypHas HEOpraHUYECKON XUMUN.
2. «Kypnai o01iei XuMun.

3. «KoopauHalnoHHAs XUMUSD.

4. «XUMHUS U KU3HBbY.

5.4. UnTepHeT-pecypchbl, B TOM 4YHCJe COBPeMeHHble NMpodeccHOHANIbHbIE 0a3bl
JAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CUCTEMBI.

J1eKTPOHHO-0ubMoTeuHbIe cucTeMbl (IBC):

3BC «IOPAMT» https://urait.ru/;

9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru;
3BC «BOOK.ru» https://www.book.ru;

OBC «ZNANIUM.COM» www.znanium.com;

3BC «JIAHb» https://e.lanbook.com.

WHuTepHer caiiThl Beaylux rocyiapcTBeHHbIX BY30B u HayuHbIX opranuzauuii PO
. (MIY, CIIoI'Y, PXTY, HI'Y, FO®YV u np.), HanpuMep XUMUYECKOro (hakyiabTeTa
MI'Ywww.chem.msu.ru

8. Xumuueckuii mopraa WWw.chemport.ru.

9. Caiit xadenps! obmeit n Heopraumueckord xumuu PXTYVY http://onx.distant.ru/

10. www.alhimik.ru

Noook~owhE

IIpodeccnonanbHubie 0a3bl JTAHHBIX:
1. Scopus http://www.scopus.com/;
2. ScienceDirect www.sciencedirect.com;
3. XKypuansi uznarenscrea Wiley https://onlinelibrary.wiley.com/;
4. Hayunas snextponHas oubianoreka (HObB) http://www.elibrary.ru/;
5. IloaHOTEKCTOBBIE apXUBbI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaAJIOB Ha Poccuiickoit
wiatdopme HayuHbIX )xypHaioB HOMKOH http://archive.neicon.ru;
6. HaumonanpHass »diekTpoHHass OuOnHoTeka (AOCTYym K DJIEKTPOHHOW OuOIHMOTEeKe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubimoreku (PI'B) https://rusneb.ru/;
7. Tlpesunentckas oubmuorexa um. b.H. Enpuuna 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/;

Pecypcsbi cBoOogHOTrO 1OCTYNA:

1. AmMepuKaHCKas naTeHTHas 0a3a maHHbIX Nitp://www.uspto.gov/patft/;

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

3. MuHucrepctBO Haykd U  BbIciiero oOpaszoBanus Poccuiickoit ®@enepanuu
https://www.minobrnauki.gov.ru/;

4. ®enepanbHbiii mopran "Poccuiickoe odpazoBanue" http://www.edu.ru/;

5. HNudopmanuonnas cucrema "EnuHoe okHO nocTyma K oOpa3oBaTesIbHBIM pecypcam”
http://window.edu.ru/;

6. Enmnas komrekuus 1upoBeIXx  00pa3oBaTenbHBIX  pecypcoB  http://school-
collection.edu.ru/;
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CoOcTBeHHBIE JJICKTPOHHBIE OOpa3oBaTebHble M HMH(pOPMALMOHHBIE pecypChl
KyoI'Y:

1. Cpena MoaysibHOTO AMHAMU4ecKoro ooydenus http://moodle.kubsu.ru

2. baza yueOHBIX IIJTAHOB, Y4YE€OHO-METOJAMYECKMX KOMIUIEKCOB, IyOIHMKAaud U
koHpepenmmii http://mschool.kubsu.ru/

3. bubnmoreka  HMHPOPMAIMOHHBIX  pecypcoB  Kadeapsl  HHGOPMAIMOHHBIX
obpasoBatenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnekTpoHHbIN apxuB gokymeHToB Kyol'VY http://docspace.kubsu.ru/

6. MeToanueckue yKa3aHus JJIsi 00y4aloMUXCsl M0 0CBOEHHUIO TUCIIUIIIMHBI (MOTYJIs1)

B cootBerctBum ¢ TpeboBanmsamu PI'OC BO mnpenopaBanue y4eOHOW HCIIUTLIAHBI
«O01mas 1 HeoOpraHMYecKask XUMUs MPETyCMATPUBAET KOMIIETEHTHOCTHBIN MOAXO0J B yUeOHOM
mpolecce, KOTOpPBIM  OCHOBBIBAETCSI HAa  HHHOBAIIMOHHBIX  IICHXOJOTO-TeIarorn4eckux
TEXHOJIOTUSX, HANpaBJIEHHBIX HA TOBbIMIEHHE S(P(PEKTUBHOCTH U KadecTBa (HOPMHUPOBAHUS
npodecCHOHANBHBIX HaBBIKOB oOyuaromuxcs. OCHOBHbIMH (opMaMu OOYyYEHHUS SIBISIOTCS:
JIEKLUU U J1JabopaTopHbIE padOTHI.

B paspaboranHoif mporpamMme HCIOJb30BAaHbl AKTHBHBIE U HHTEPAKTHUBHBIC (DOPMBI
00y4YeHHs: TUCKYCCHH, TPOOJIEMHBIC JEKIINH, PEIICHUE MPAKTHUECKUX 3aad M KelcoB, padoTa B
cocTaBe MalbIX rpynm. s ycrmemrHoro ocBoeHus MUCHUILTUHBI «OO0IIas ¥ HeopraHudyeckas
XUMHUS»  KaXAbIH  CTyAeHT  oOecredyuBaeTcsi  y4eOHO-METOJMYECKUMHU  MaTepuajliaMu
(TeMaTU4YeCKUMH  TUIaHAMHU  JIGKIUH, J1a0OpaTOpHBIX  3aHATUH, Y4eOHO-METOAMYECKOMN
JUTEPATypOid, JJAOOPATOPHBIMHU MPAKTUKYMaMH, THTIOBBIMH 33]Ja4aMH ).

Paznuunble Buapl y4eOHOM paboOThI, BKIIOYAs CaMOCTOSATEIbHYIO paboOTy CTYACHTA,
CIOCOOCTBYIOT OBJIQJICHHUIO KYJIBTYPOU MBIILJIEHHUS, CTOCOOHOCTHIO B TUCHMEHHOM U YCTHOU peuu
JIOTUYECKH MPABUIBHO OPOPMHUTH OCHOBHBIE TIOJIOKEHUS TUAAKTHUYECKUX €TUHUI] JUCIHUILTUHBL,
T.€. (OpPMHUPYETCS CUCTEMHBIA MOAXOA K aHaJIM3y XUMHUYECKOM HH(POpMaluH, BOCIPUSATHUIO
WHHOBAIIMM, 4TO CHOCOOCTBYET TOTOBHOCTH K CaMOCOBEPIIEHCTBOBAHHUIO, CaMOpealu3allvu,
JUYHOCTHOW W mpenMeTHol pedrnexcun. Temarnka Jneknuii W 1a0OpaToOpHBIX padoT
COOTBETCTBYET COJIEPKAHUIO TPOTPAMMBI IUCLUIUIMHEIL.

Jlexuuu yuTAlOT 10 HauboJee BaKHBIM paszzesaM nporpammbl. OHM HOCAT TIPOOJIEMHBIN
xapaktep U (GOPMHUPYIOT y CTYIEHTOB CHUCTEMHOE MpEeJACTaBlIeHHE 00 H3ydaeMbIX paszzenax
npeaMera, 00eCeurnBalOT YCBOGHHE MMH OCHOBHBIX MPHUHIMIIOB U TOJIOXEHUH JHCHUILIMHBI
«O011as 1 HeoOpraHMYecKasi XUMHsI», a TAK)K€ TOTOBHOCTh K BOCHPUATHIO HAyYHO-TEXHUYECKUX
VHHOBAIMWA U TEXHOJIOTHIA.

JIaGopaTopHbIif TpakTUKyM oOecreunBaeT IpuoOpeTeHne U 3aKperieHne HeoOXO0AUMBIX
HaBBIKOB M yMeHu#, ¢opMupyeT npodecCuoHaNbHbIE KOMIIETEHIIMH, TOTOBHOCTh K
CaMOCTOSITENIbHOW M MHIUBUAYaJbHON padoTe, MPUHATHIO OTBETCTBEHHBIX PEIICHHH B paMKax
npoeCCHOHAIBHON JiesATenbHOCTH. Ha mabopaTOpHBIX 3aHATHAX IMPENojiaBaTesib oOpaiaer
BHUMaHHME Ha CIIOCOOHOCTb CTYJEHTa K JIOTMYECKOMY MBIIUICHUI0 M CaMOCTOSTEIbHOCTH,
OpPUMEHSISI B CBOEH MENaroruuyeckodl  JesATeJIbHOCTH WHHOBALIMOHHBIA  JIMYHOCTHO —
OpPUEHTHPOBAaHHBIN 1MOAX0J 00yueHus. JlabopaTopHble 3aHATHS MPOBOJATCS C IIETbI0 YCBOCHUS
CTYJ€HTAaMH OCHOBHBIX TEOPETUYECKUX, METOAUYECKHMX M OpraHU3allMOHHBIX pa3/esioB
IPOTPaMMBl, a TAK)KE BBIPAOOTKH U 3aKPETJICHUIO HAaBBIKOB MPAKTUYECKUX YMEHUH.

OTtnenpHBIE TEMBl pa3JieNoB JAUCHUUIUIMHBI CTYAECHTHI MPOpadaThIBalOT CaMOCTOSTEIbHO.
CopneprkaHue caMOCTOSTEIbHON pabOThI: YTEHHE OCHOBHOM M PEKOMEHIyeMOW OMOIHUTEIbHON
JUTEpaTyphl, pelIeHHe CUTYallMOHHBIX 3aJad, 4TO CIIOCOOCTBYET pPa3BUTHIO O3HABATEIbHOU
AKTUBHOCTH, TBOPYECKOTO MBIIIUIEHUS CTYAEHTOB, IPUBUBAET HABBIKM CAMOCTOSITEILHOTO ITOMCKA
uH(popMalnu, a Takxke (HOpMUPYET CIOCOOHOCTh U TOTOBHOCTh K CaMOCOBEPILIEHCTBOBAHMUIO,
camopeaJIn3ali U TBOPUYECKON aJanTalyH.



B ocBoeHMM IHCHUIUIMHBI MHBAIMAAMM U JIMLAMH C OTPAaHUYCHHBIMU BO3MOXXHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4yeOHas paboTa (KOHCYJIbTAllMH) —
JIONIOJIHUTENIbHOE DPa3bACHEHHE YdeOHOro marepuana. MHIuBuAyalbHble KOHCYJIbTALUM IIO
IpPEIMETYy SBISIOTCS Ba)KHBIM (DaKTOPOM, CIIOCOOCTBYIOIIMM WHAWBHUIYyaIHU3allUu OOY4YEeHUS U
YCTQHOBJICHUIO BOCIMTATEIBHOIO KOHTaKTa MEXIy IpenojaBareieM U 0OydaroumMmcs
WHBAJIAJIOM WIH JIMLOM C OTPAHUYEHHBIMHA BO3MOKHOCTSIMHU 310POBBSI.

7. MaTrepuajibHO-TeXHUYECKOe o0ecredeHne 1o JUCHUIInHE (MOAYII0)

Ne Bun pabot MatepuanbHO-TeXHHYECKOe 00ecIiedeHNe TUCTUTUINHBI
(Momyns) M OCHAIIEHHOCTh
1 | JlekunoHHBIE 3aHITHUS YueOHast ayauTOpHsl IUIsl TIPOBENCHHS 3aHATHH JIEKIMOHHOTO THIA:

KOMIUIEKT y4eOHOH Mebenn, KOpPOTKO(GOKYCHBI HHTEPAKTHBHBIHA
MPOEKTOp, MyIbTUMEINHHAs Kadenapa, AOCKa-3KpaH YHHBEpCalbHas,
MenoBast Jocka (ayautopus 322c¢).

2 | JJabopaTopHbIe 3aHATHUSL YueOHast aymuTopus AN TPOBEACHWS 3aHATHN JTa0OpaTOPHOTO THIIA,
YKOMIUICKTOBaHHAs ~ CICHMAIN3UPOBAHHOM  MeOenblo,  BBITSDKHON
CUCTEMOW BEHTWISALIUM, MEJIOBOM [IOCKOM, CpEICTBAMU II0>KapHOU
0€30MacHOCTM W OKa3aHWsg TepBOH  MEIUIMHCKONH  MOMOIIH,
11a00paTOPHBIM o00opyioBaHUEM: BECHI TEXHOXUMHYECKUE,
ANIEKTPUUYECKHE TUTUTKH, Ha0Opbl XUMUYECKOW TOCYAbl M PEaKTHBOB,
BOJISIHbIE OaHU, BaKyyMHbIE HACOCHI, TEPMOMETPBI, MArHUTHBIE MEIIaIKH
¢ mogorpeeoM MM-135H «Tarnep», pH- metp «kcmept-001-3.04»,
cnekrpodoromerp B-1100 OKOBBIO, nabopaTOpHBIf HCTOYHHK
mutanus [TPODKUIT B5-71/1M, Becwl ananmutudeckue Adventurer Pro
AV114C (aynuropuu 439c¢ u 430c¢).

3 | CamocTostensHas paboTa [Tomemnienne I caMOCTOSITENBHON PabOThI, OCHAICHHOE KOMIUIEKTOM
yueOHOH MeOenu, KOMIBIOTEPHOH TEXHMKOM C  BO3MOXKHOCTBIO
NoAKIoUeHuss K ceTd «MHTepHeT» M oOecriedeHHas IOCTYIIOM B
ANIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA,
(aymutopus 431c¢).

I'pynmoBeie (MHAMBHIYyalbHBIE) KOHCYmbTammu (ayauropus 435c, 422c), Texkymmid
KOHTpoJb (ayauropust 439c, 430C) u mpoMeKyTOUHasi aTTeCTalusl MPOBOASTCS B ayIUTOPHIX B
COOTBETCTBUHU C pacnucanueM (ayautopus 435¢, 422¢).



