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Paboyvas nporpamma qucrurinasl «O6Ias 1 HeopraHuyecKkast XMMHS» COCTaBIICHA
B COOTBETCTBHH C (he/IepalibHBIM IOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIapPTOM
Bpiciiero  obpaszoBanusi (OPI'OC BO) 1o HampaBieHWIO IIOATOTOBKU  /
criermanbHocTh 44.03.01 Ilegarorudeckoe obpaszoBanue (mmpoduis — XUMHYECKOE
obOpa3oBaHue).

[Iporpammy cocraBmii(u):
CTapUIMH IpenojiaBaressb Kadeapsl o0IIel, HeOpraHMIeCKOH XUMHUM U

UH()OPMALIMOHHO-BBIYUCIIUTEIILHBIX TEXHOJIOIHH B XUMUU ,
/ -
Pynesa B./I. : (7/

Pa6oyas nporpamma qucturuinasl «O0Ias ¥ HeopraHudeckas XUMUS»
YTBEpXKJI€Ha Ha 3ace/laHuu Kadeapsl o0IIel, HeOPraHMYEeCKONH XUMHH U
MH(OPMAIMOHHO-BBIUHCIUTEIBHBIX TEXHOJIOTUM B XMMUH

potokoi Ne 8 «23» ampesst 2024 r.

3aBeyronmii kKadeapoit ob1elt, HeOPraHMIECKOM XUMUK ¥ UH(POPMAIMOHHO-
BBIYUCIIUTEILHBIX TEXHOJIIOTUN B XUMHH
Bonbiakun B.A.

YTBepK/eHa Ha 3ace/JaH|N y4eOHO-METOIMIECKOM KOMUCCUH (BaKyIbTeTa XHUMHUH
Y BBICOKUX TE€XHOJIOTUH
npoTokost Ne 7 «20» mast 2024 r.

IIpencenarens YMK dakymnpreta becnanos A.B.

PeuenseHTnr:

['opoxos P.B., rnasnsiit cnenpanuct OO0 «CoBpeMeHHBIE TEXHOIOT I,
KaH/IMJ1aT XUMUYECKUX HayK, JOIIEHT

Hcaes B.A., npodeccop kabeaps! Gpusnku 1 HHGOPMAILIMOHHBIX CUCTEM
OI'bOY BO «Ky6I'Y», nokrop Gpu3nKo-MareMaTnyecKuX HayK, JOIEHT



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

OCHOBHBIMH LEIIMH OCBOCHHUS AUCHHILIMHBI SBJISIOTCS:

¢dopmupoBanue y 00yyaromuxcsi HOHATHIHHOTO anmapara OCHOBHBIX 3aKOHOMEPHOCTEH U
IPUHLHAIIOB XUMUYECKUX HAyK, COBPEMEHHBIX IPEICTABICHUNH O CTPOCHHMM, CBOMCTBAX
HEOPraHWYECKUX COCAVHEHUH, 3aKOHOMEPHOCTSIX IPOTEKAHMS XHMHMUYECKHX IIPOLECCOB B
HEOPraHMYECKUX COEIMHEHMSX U OIpENIeJIEHUE POJIM MPEIMETHBIX 3HaHUM B (hOPMUPOBAHUU
CHCTEMBl KOMIIETEHIMH oOyvaromuxcs st >QQPEeKTHUBHON ajganTaluu B yCIOBHAX OyIymien
npo¢eCCHOHATIBHOM Cpelibl, a TaKXKe KOMIIETEHLINH, KacarollUXCsl €IUHCTBA IPUPO/Ibl, 3HAUYCHUS
B HE BEIIECTB, CII0OCO0AX MX MOIY4YEHUS, IPUMEHEHHS U TIPAKTUYECKOTO 3HAYCHHUS.

1.2 3agaun AMCHMILIMHEI

OcCHOBHBIMH 00001IEHHBIMHM 32/1a4aMHU THCHMILIMHBI SIBJISTIOTCS !
1) CopmupoBath TeOpeTHUECKHI (DYHIAMEHT COBPEMEHHOW XMMHUH KaK €IWHOM, JOTMYECKH
CBSI3AHHOM CHUCTEMBI.
2) Pacuimputhb u 3aKpenuth 0a30BbIe MOHITHS XMMUU, HEOOXOAUMBIE AJIs 1ajbHEHIIero n3yuyeHus
JIPYTUX pa3/IesioB XUMUH.
3) CchopmupoBaTh CUCTEMHBIA MOJIXOJ K PACCMOTPEHHUIO U ONUCAHUIO XUMUYECKUX SBIICHUM,
peUIeHUIO MPUKIIATHBIX 33/1a4, CAMOCTOATENLHON PabOThl C HAYYHO-TEXHUYECKON JTUTEPATYPOU.
4) Pa3BuTh CIOCOOHOCTU K TBOPUECTBY, B TOM YHCII€ K HAyYHO-UCCIEI0BATENbCKON paboTe, U
BBIPa0OTaTh MOTPEOHOCTH K CAMOCTOSITEIIBHOMY ITPUOOPETECHUIO 3HAHUH.

1.3 MecTo AucuMnIuHbI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMmbl

HucuummuHa «OOmas W HeopraHWUYeckas XHMHS» OTHOCUTCS K JIUCHUIUIMHAM
oOsi3arenbHOM yactu brnoka 1 "/lucuumamuel (Mogynu)" ydyeOHOro muaHa. B cooTBercTBum C
pabouynM yueOHBIM IJIAHOM JAUCLUHUIUIMHA u3ydaercss Ha 1 u 2 kypcax B 1, 2 u 3 cemectpax. Bug
IIPOMEXYTOYHOM aTTEeCTallMK: K3aMEH.

3HaHMsl, OTYYEHHbIE TIPU U3YUYEHUM AUCHUIUIMHBI «OOIIas U HeopraHuyeckas XUMUs»
MOTYT TIOCIYXXUTb OCHOBOM M MOCIEAYIOIIEro HW3Y4YeHHMs TaKuUX JUCLHUIUIMH, Kak
«AHanuTHueckas Xumus», «Opranuyeckas XuMush», « Puznueckas XUMHsD.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEeMbIMH Pe3y/JIbTATAMH 0CBOEHHS 00pPa30BaTeJIbHOI POrpaMMbl

WN3yyenne naHHOW y4yeOHOM JAMCLUMIUIMHBI HampaBieHO Ha (OpPMUPOBAaHUE Y
00yYaromuxcst CIeYIOIUX KOMIETEHIIHNA:



KOIL 1 HAMMCHOBAHUC I/IH,Z[I/IKaTOpa*
JOCTUKCHUSA KOMIICTCHIIMN

P€3yJ'IBTaTI)I 06y‘{eHI/IH 10 JTUCLHUIITIMHE

OITK-8 CnocoOeH oCyIeCTBIIATh MEAArOTHICCKYIO0 ISATEIbHOCTh HA OCHOBE CIICITMABHBIX HAYYHBIX 3HAHUH

HNOIIK-8.1 [IpuMeHsieT METONBI aHAIHM3a
[1eJarOTHYECKOM CUTYaIUH,
po¢eCCHOHATIBHOM pe(IeKCHH HAa OCHOBE
CIICIIMATBHBIX HAYYHBIX 3HAHUM.

3HaeT OCHOBBHI COBPEMCHHBIX Teopuii B oOjacTH oOmed u
HEOPTraHWYECKOH XUMHUH; CBOWCTBA XMMHYECKHX DJIEMEHTOB M HX
COC/IMHEHUH M 3aKOHOMEPHOCTH HMX W3MEHEHHs 110 NepHoAaM H
rpymnam [lepuoaudeckoll cucTeMbl Ha OCHOBE TEOPUIl O CTPOCHUH
aTOMOB, MOJIEKYJI U HEMOJIEKYJISIPHBIX BEIIECTB; IEJaroruiecKue
3aKOHOMEPHOCTH TIPOEKTHPOBAaHMS M OCYIIECTBICHUS y4yeOHO-
BOCITUTATENILHOTO TIpollecca C ONOpOW Ha OCHOBBI aHaJIHM3a
Te/IarOTHYECKUX CUTYaIMi U TpodecCHOHANbHON pediieKchu.

YMeeT KOJIMYECTBCHHO ONMHUCHIBATH SBJICHUSA U 3aKOHOMEPHOCTH B
HEOpPTaHMYECKUX CHCTEMaxX Ha OCHOBE 0a30BBIX 3aKOHOB OOIICH H
HEOPTaHMYECKOW XNMHH, HWCIOJIH30BATh HAa IPAKTUKE METOMBI
aHaM3a  NEeNarorn4eckoil  curyanuu,  NpodeccHOHAITBHON
pediekcr Ha OCHOBE HAYYHBIX 3HAHUH B 00J1aCTH XMMHH.

Buageer meTonamu aHanmu3a pe3ynbTaTOB XUMHUYECKHX U3MEPEHUI
Ha OCHOBE CHCTEMBl (PYHIAMEHTAIbHBIX XHMHUYECKHX MOHITHH,
0a30BbIX 3HAaHWH (DYHZAMEHTAJIBHBIX PA3JENIOB XMMHUH,; YMCHUSIMH
IPOEKTHPOBAHUS IEMEHTOB y4eOHO-BOCIMTATENBHOIO Mpoliecca ¢
OIIOPOH Ha 3HAHMS IPEIMETHOM 00IaCTH.

HOIIK-8.2 [IpoekTupyer 1 OCyIEeCTBISET
y4eOHO-BOCTIMTATEeNbHBI  IIpoIlecc  C
onopou Ha 3HAHUA OCHOBHBIX
3aKOHOMEPHOCTEH BO3PAaCTHOTO Pa3BUTHS

KOTHUTHBHOH W  JUYHOCTHOH  cdep
oOyJarommuxcs,  HAayYHO-OOOCHOBAaHHBIX
3aKOHOMEPHOCTEH OpTaHM3aIN

O6paBOBaT€J'IBHOFO mponecca.

3Haer METOAbI M3Y4YCHHA W aHaJIn3a CBOMCTB HCOPTraHUYCCKUX
BCUICCTB u MarepualioB, MCXaHHU3MBbI u 3aKOHOMEPHOCTHU
MPOTCKAHUA XUMHWYCCKUX MTPOLECCCOB.

YMmeeT BoIOMpaTh yUeOHBIN MaTepHa, a TAK)KE CIOCO0 €ro mojaavu,
B 3aBHCHUMOCTH OT Liesieil 00pa30BaTeNbHOro IMpolecca ¢ y4eToM
CUX0(MH3HUOJIOTHIECKUX 0COOCHHOCTEH pa3BUTHUs O0YUYAIOIIMXCS.

Baageer pa3n4YHBIME METOMKAMHU PEIICHNS yIPAKHEHUN 1 337124,
KOTOpBIE MO3BOJIIOT, C YYETOM 3aKOHOMEPHOCTEH BO3PACTHOTO
pasBUTHSl KOTHUTHBHOW M JIMYHOCTHOW cdep oOydaromuxcs,
OCYIIECTBIISITh y4eOHO-BOCTINTATENBHBIHM IpoLecc.

PesynbraTel 00yueHHs MO TUCHMILIMHE JTOCTUTAIOTCS B paMKaxX OCYIIECTBICHMS BCEX
BUJIOB KOHTAaKTHOM M CAMOCTOSITENIHOM pabOThl 00y4arOIIKXCsl B COOTBETCTBUH C YTBEPKICHHBIM

y‘le6HLIM IIJIAHOM.

Nuaukatopel  TOCTHKEHUS

KOMIIETEHIIUN

CUMTAlOTCA  CHOPMHUPOBAHHBIMU  IIPU

AOCTHIKCHUHU COOTBCTCTBYIOIIHUX UM PE3YJIbTATOB 06yLIeHI/I$[.

2. CTpyKTYypa H coiep:KaHNe JUCIUIITHHBI

2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMIIMHBI IO BUAaM padoT

OG6r1as Tpy0éMKOCTh AUCIMIIMHBI cocTaBiisieT 15 3aueTHbix exunuil (540 gacoB), U3 HUX
B | cemectpe — 6 3aueTHBIX enuHMII (216 yacoB), Bo 2 cemecTpe — 4 3aueTHbIe eauHuIIbI (144 vaca),
B 3 cemectpe — 5 3aueTHbIX equnul (180 yacoB), pacnpeseneHue o BugaM padboT MpeacTaBIeHO
B TabnuIe.



N Bcero CemecTpsl (4achl)

Bunsl yueOHOU pabOTHI 4ACOB 1 5 3
KonrakTHas paboTa, B TOM 4Hce: 252,9 104,3 68,3 80,3
AyauTopHbIe 3aHATHSA (BCEro): 246 102 66 78
3aHATHS JESKIIMOHHOIO THIIA 82 34 22 26
71a00paTOPHBIE 3aHATHS 164 68 44 52
3aHSATHUS CEMUHAPCKOTO THIIA i i i )
(IpaKTHYECKUE 3aHATHS)

Huas koHTaKTHas padora: 6,9 2,3 2,3 2,3
KoHTpoib caMoCTOATENbHOM pabOoThI 6 2 2 2
(KCP)
ITpomexytounas arrectanus (MKP) 0,9 0,3 0,3 0,3
CamocTosiTeJbHAasi padoTa, B TOM 144 76 40 64
qucie:
ITpopaboTka y4eOHOTO 45 24 10 20
(TEOpEeTHYECKOT0) MaTepuaa
IToaroToBka K 1a00paTOpHBIM paboTaM 66 36 20 28
[MoxroToBka K TEKyIIeMy KOHTPOITIO 33 16 10 16
Kourpoan: 107,1 35,7 35,7 35,7
HOZ[FOTOBKa K DK3aMCHY 107.1 357 357 357
Oomast qac. 540 216 144 180
TPYA0EMKOCTh B TOM YHCJIE
KOHTAKTHAS 252,9 104,3 68,3 80,3
padora
3a4. e 15 6 4 5
2.2 Conepxxanue QU CHUNTHHBI
Pacnipenenenue Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3/iesiaM AUCLUILIUHBL.
Pa3nensl (Tembl) TUCHUIUIMHEL, U3y4yaemble B 1 cemecTpe
KomnuecTBo yacos
Bueayaut
Ne HaumeHnoBanue pazaenos (Tem) AyuTopHas OpHas
Bcero pabora
pabota
JI 113 JIP CPC
1. (OCHOBHEBIE MTOHSATUS U 3aKOHBI X UMUK 14 2 - 8 4
2. DHepreTrka M HalpaBJICHUE XUMUUECKUX MPOIIECCOB 20 4 - 8 8
3. XuMuueckass KHHETHKA 20 4 - 8 8
4. MHOTOKOMIIOHEHTHBIC CHCTEMBI, PACTBOPEI 30 6 - 12 12
5. KoMIutekcHble coeTnHEeHUS 10 2 4 4
6. OKHCIUTENTFHO-BOCCTAHOBUTEIFHBIE PEAKIHH 20 4 - 8 8
7 Crpoenue aroma. [lepruoandeckuil 3aK0H U MEPUOAUICCKAST 29 4 i 10 8
CHUCTEMA
8. CocTtaB aTOMHOTO s1/Ipa, PaJHOAKTHBHOCTb 10 2 - - 8
9. XuMudeckas CBSI3b 32 6 - 10 16
HUTOI'O no pasoenam oucyuniurvl 178 | 34 - 68 76




Paznenbl (TeMbl) AUCIUTUTHHBI, U3y4aeMBbI€ BO 2 CEMECTpe

KonngectBo yacos
Breaynut
Ne HammenoBanwme paznaenos (Tem) AyaaTopHas opgaﬁ
Bcero pabota
pabora
JI 113 JIP CPC
10.  |Boaopos, ero coeiMHeHHs 10 2 - 4 4
11.  |p-snements! VIII rpynmel 4 2 - - 2
12.  |p-snements! VII rpynmst 20 4 - 8 8
13.  |p-snementsl VI rpynmsl 20 4 - 8 8
14.  |p-anemeHTHI V rpyIisl 20 4 - 8 8
15. |p-snementsl IV rpynmsl 18 4 - 8 6
16.  |p-snmementsl 111 rpymmbt 14 2 - 8 4
HUTOI'O no pasoenam oucyuniurvl 106 | 22 - 44 40
Paznensr (TeMbl) AMCHUIUIMHBL, H3y4aeMble B 3 cEeMeCTpe
KonmiecTBo yacos
Breaynut
Ne HanmeHoBaHUe pa3ziesioB (TeM) AyuTopHas opfilaﬂ
Bcero paboTa
pabora
J 113 JIP CPC
17.  |s-anemenTs! Il rpynmsl 10 2 - 2 6
18. |s-anemenTsl | rpynmel 10 2 - 2 6
19.  |d-snemenTsl IV rpymmsl 16 4 - 6 6
20. |d-smementsl V rpymisl 16 4 - 6 6
21. |d-s;mementsl VI rpymist 16 4 - 6 6
22.  |d-smementst VII rpymmsl 14 2 - 6 8
23.  |d-amementst VIII rpymist 14 2 - 6 8
24.  |d-smementsi I rpymmsl 14 2 - 6 6
25.  |Dnementsl 10004yHO# noarpymisl 11 rpymnmst 14 2 - 6 6
26.  |Dnementsl nobouHOi noarpynmsl 111 rpynmet 14 2 - 6 6
HUTOI'O no pasoenram oucyuniurvl 142 | 26 - 52 64
HUTOI'O no oucyunnune 426 | 86 - 164 140

[Mpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemunHapsl, JIP — maGoparopHbie
3anstusi, CPC — camocrosiTenbHas paboTa cTyieHTa

2.3 Copaep:xanue pa3iesioB (TeM) THCHUNIHHBI

2.3.1 3aHaATHA JEeKIIHOHHOIr0 THIIA.

HaumenoBanue paznena dopma TeKy1Iero

Coneprxanue pasnena (TeMbl)

HalpaBJICHUEC
XUMHUYECKUX MIPOLCCCOB

[Mapamerpsl, ¢yHKIMM cocTosiHus. BHyTpeHHsst sHeprus,
termoTa, pabora. IlepBBIi  3aKOH  TEepMOAWHAMUKH.
IIpumeHeHne nepBOro 3aKkoOHa TEPMOJAMHAMUKUA K U30XOPHBIM
1 n300apHBIM IporieccaM. 3akoH I'ecca, clencTBIE U3 3aKOHA
I'ecca. Tepmoxumuyeckue ypaBHEHHA. TEIIOEMKOCTb.
3aBUCHMOCTDH U3MEHEHUS DHTAJIBIIMH XUMHYECKOMN pC€aknouun OT
TEMIEPATYPbI (3aKoH Kupxrogoda). OHTpomnus,

(Temsr) KOHTPOJISA
1. ATOMHO-MoOJEeKyIsipHas Teopusi. OCHOBHBIE VYcTHsIii onpoc.
OCHOBHBbIE MOHATHS U CTEXHOMETpHUUECKUE 3aKOHBL. ['a30Bble 3aKoHbL. [lonatue o |KoHTponbHas
3aKOHBI XUMUH XUMHUYECKOM IKBHUBAJIEHTE, 3aKOH YKBUBAJICHTOB. pabora
OmnpezeneHue aTOMHBIX MaccC AJIEMEHTOB.
2. |DHepreTuka u TepMonuHaMuyeckas cUcTe€Ma, TUMBI CUCTEM U IPOLECCOB.|YCTHHIH ompoc.

KonTtponbHas
pabora.
Komnoxksuym




TEPMOJAMHAMUYECKOE M  BEPOSITHOCTHOE  OINpEJENICHUE.
CaMOnpou3BOJILHOE M HECAMOIPOU3BOJIBHOE MPOTEKAHUE
npoueccoB. Bropoi 3akoH TepMoauHaMuKHu. l3MeHeHue
SHTPONUU B Pa3lMYHBIX IPOLECCaX: XMMHUYECKas peakius,
HarpeBaHMe BEIIECTBa, (pa3oBbIe MIEPEXO/Ibl, PACHIMPEHHE ra3a.
Tperuit 3akoH TepmoanHaMuku (moctynat Ilmanka). Pacuer
a0COITIOTHBIX 3HaYCHUN SHTPOIUHU. Kpurepun
CaMONPOM3BOJIBHOTO MPOTEKAHUS XUMHUYECKUX IPOLECCOB B
3aKpBITBIX CHCTeMax: 3Heprus ' nd6ca, sHeprus ['ensmronsia.
PaBHOBecHE B H30IMPOBAaHHBIX M HEU30JIUPOBAHHBIX CUCTEMAX.

XuMudeckass KHHETHKA

OCHOBHBIE TOHSATHS XUMHYECKOW KHHETHKH: CKOPOCTb,
MEXaHU3M, MOPSAOK, MOJEKYISIPHOCTh peakiuu. DakTopsl,
BIIISIOIINE HAa CKOPOCTh peaknuh. CKOPOCTh pEeakiuH B
rereporeHHoil cucreme. IlocTpoeHrne KMHETUYECKUX KPUBBIX
JUISL peakUuid MepBOoro U BTOporo mopsanka. OnpeneneHue
KOHCTaHTBl CKOPOCTH IO OKCIEPUMEHTAIbHBIM JITAHHBIM.
Jlumutupyromas ctafus. 3aBUCUMOCTb CKOPOCTH PEAKIUU OT
temneparypsl. [Ipasuno Baut-T'odda. YpaBHeHue Appenuyca,
SKCIIEPUMEHTAbHOE  OTpeJIeNIeHne DJHEPrMH  aKTHUBAIIMU.
[IpencraBneHne 0 TCOPUH AKTHBHBIX CTOJIKHOBEHUH U TCOPHU
AKTUBHPOBAHHOTO KOMIUIeKca. KaTamms3, KaTalim3aTophl.
WHrubuTopsI. XuMHIeCcKoe paBHOBecHE.
TepMonnHaMU9YecKuid BBIBOJ 3aKOHA JEHCTBYIOIIMX MAacc.
KoncranTa xummnueckoro pasaosecus. [lpunnun Jle HlaTtense.
CBsi3b KOHCTAaHTBl paBHOBECHs CO CBOOOJHOW dHeprueu
T'u66c¢a.

YerHbli onpoc.
KonTtponbnas
pabora.
Komnoxsuym

MHOTOKOMIIOHEHTHBIE
CHUCTEMBI, PaCTBOPHI

Kunkue pactBopbl. CriocoObI BBIpaKEHHUS COCTaBa pacTBOpa
(MaccoBass W MoOJbHas JOJM, MOJISIpHasE M MOJSUIbHAs
KOHLIEHTpaluu). PacTBOPUMOCTh BEIIECTB, HACHIIICHHBIE U
MePECHICHHBIE  PACTBOPBI, BIMSHUAE OHTAJIBIUHWHOTO U
SHTPONUHHOTO  (akTOopa Ha PacTBOPUMOCTh  BELIECTB,
00BsICHEHHE BIUSHIS TEMIIEPAaTyphI Ha PACTBOPUMOCTH T'a30B U
TBepIBIX BemiecTB. MpeanbHbie pacTBOphl. KommuratuBHBIC
CBOWCTBA pPACTBOPOB: YMCHBIICHHE MABICHHUS TIapa Hal
pactBopoM (3akoH Payns), kurieHue U 3aMep3aHHe PacTBOPOB,
oTpeieNIeHue MOJICKYJIIPHOW Macchl B 30YIHOCKOITNIECKOM U
KPHOCKOIIMYECKOM METOJZIe, OCMOC, 3akoH Banrt-TI'odda mis
ocMoTHYecKoro aaBieHus. OTKIOHEHUs PacTBOPOB  OT
UJeabHOCTH,  NpUuYUHBL. ~ [loHATHE 00  AKTHBHOCTH,
ko3¢ unreHTe aKTUBHOCTH. JoOHHas cuiia  pacTBopa.
Onektponutuueckas aucconuanus. CBs3b HM30TOHHYECKOTO
k03 duIlMeHTa ¢ KaXKYIICHCS CTENCHBIO JUCCOIUAIMU IS
CHITBHBIX JJIEKTPOIUTOB. JlyicconmaItus ciadbIX 3JEKTPOIUTOB.
KoncranTa mauccommaiiy, CBA3b CO CTEIECHBIO TUCCOIUALINN
(3akoH pazbaBmenust OctBanmbaa). Jlucconmuanus BOJBL
BopoponHsiii moka3atens. Pacder pH pacTBOpoB CHIIBHBIX U
CITa0BIX KUCIOT M OCHOBaHWH. ['MAponM3 coieil: KOHCTaHTa
THIPOJIN3a M €€ CBA3b C KOHCTaHTOH JIHCCOLMANUH CIaboro
3JIEKTPOJINTA, pacyeT pH pacTBOPOB rMAPOIH3YIOLIUXCS COJIEH.
Brusinue teMmeparypsl, pa30aBieHus U 100aBICHUS KUCIOT U
miesIoyei Ha paBHOBECHE B PEAKINH THIPOJIN3a COJIH, yCIOBHS
MPOTEKAHUSA «HEOOpPATUMOTO»  THUAPOJIH3A. Bydepnbie
pactBopbl, mpuMepsl, pacuer pH, oObscHenme OydepHOro
neiictBus, OydepHas eMKkocTh. PaBHOBECHE MEXIY PacTBOPOM
MaJIOPacTBOPUMOTO CHJILHOTO 3JIEKTPOJIMTAa U €ro OCa/IKOM,
MIPOM3BEZICHNE PACTBOPHMOCTH, YCJIOBHE BBINIAJICHHS OCAJKa,
pacyer pacTBOPHMOCTH, cojieBoil addekT, ero oObsicHEHHE.
OCHOBHBIE TIOJIOKEHHSI POTOIMTHYECKON Teopun bpencrena-
Jloypu, COUpSOKCHHBICE TApBl KUCIOT H  OCHOBaHWH,
MIPUMEHECHHE K PEeaKIUsAM B BOJHOM PacTBOPE (IMCCOLMAIIHS,
HeWTpanu3anus, ruaponus). OmpeneneHue KUCIOT H
ocHoBaHu#l 1o JIstoucy. Teopus Ilupcona, noHsATHE 0 MATKHUX
1 JKECTKUX KUCJIOTaX U OCHOBAHUSIX, IPUMEPHI.

VYerHbli onpoc.
KonTtponsHas
pabota




KommnnekcHbie
COCIUHEHHUS

KomrekcHrie COCOUHCHUA. KOOpI[I/IHaIII/IOHHaH TCOpUs
BepHepa. Ilonsatus: HCHTpaHLHBIﬁ aTOM, JIMraHabl, BHCIIHAA U
BHYTPCHHSA C(bepm KOMIUJIEKCA, KOOPpAWHAIIMOHHOC YHUCIIO,
JCHTATHOCTh JIMraHzaa. HOMCHKHaTypa KOMIIJICKCHBIX
COGZ[HHCHHﬁ, N30MEpUA KOMIIJICKCHBIX COCTMHCHUMN.

VYerHblii onpoc.
Komnoxsuym

OKHCIIUTENBLHO-
BOCCTaHOBUTEJIbHBIE
peaxmn

OKUCINTENTFHO-BOCCTAHOBUTEIBHEBIE peaxIuu.
KonuuectBeHHbIE XapaKTepUCTUKH OKHCIIUTEIbHO-
BOCCTAHOBHTENIBHBIX IPOLECCOB: KOHCTaHTa PABHOBECHH,
mmMeHerne SHeprun [u06ca u DJIC, cBA3p MEXAy HUMH.
ONeKTpoaHble TMOTCHIMAIbl METAUIOB. [ ambBaHUYECKHH
aneMeHT. Bomoponusiii anekrpon. CTaHZapTHBIE YCIOBHUS H
CTaHAApPTHBIN [IOTEHLINA MOJIypEaKLIUU. DopMbl
MIPEICTABICHNAA CTaHAAPTHBIX OJIIEKTPOAHBIX MOTEHIMATIOB:
muarpamMmbl - @pocra, psael Jlatumepa.  XitopcepeOpsiHbIHA
anektpoa. OrmpeneneHne  HampaBiCHUS  OKHUCIUTENBHO-
BOCCTAHOBUTEJIEHOTO IIpolLlecCa B CTaHJAPTHBIX YCIOBUSX.
3aBucumocTs HampaBieHus OBP or ycnoBuii, ypaBHeHHe
Hepncra pist anextpogsoro noteHnuana u 3C. Bnusuaue pH
Ha BCJIMYUHY PEAOKC-TIOTCHIIMAJIA. Yuactue BOJbI B
OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUAX B  PONH
OKHCIHMTENS U BOCCTAHOBHTENS, 3aBHCHMOCTh IOTEHIHUANIA
BOJOPOJHOTO M  KHUCIOPOJHOTO  3MeKTpogoB oT pH.
ONeKTponM3: NPOLECCHl, MNPOUCXOAIUE B paclilaBax u
pacTBOpax 53IeKTponuToB, 3akoHbl dapages. Kopposus
MeTaJJIoB. Buael koppo3un. MexaHU3M 31€KTPOXUMHUECKOH
KOPPO3HH, CIIOCOOBI 3alMThl METAJLIOB OT Hee.

VYerHblii onpoc.
Pewmenue 3anau.
KonTtponbnas
pabora

CtpoeHue aToMma.
Ilepuoguueckuii 3aK0H U
MeprouYecKasi cucreMa

PasButne mnpencraBieHuid o0 cTpoeHuM aroma. Mogenu
Tomcona, Pesepdopna, mnocrynaret bopa. Ksanroso-
KOPIYCKYJISIpHBIN JTyadu3M, BOJHOBas IpHUpoJa 3IICKTPOHA,
runore3a e  bpoilnd, NOpuUHUMI  HEONpeaeleHHOCTH
IeiizenOepra. BonHoBas (yHKIHS 3JIEKTpoHA. YpaBHCHHE
penunrepa. Opoutans. [oHATHE 0 TTIABHOM, OpOUTAIEHOM,
MarHUTHOM, CIIMHOBOM KBaHTOBBIX YHCJIAX.

VYerHbli onpoc.
Komnoxsuym.
Pewmenue
YIPAKHEHUI
3a1a4.
KonTtponbHas
pabota

CocTaB aTOMHOTO sapa,
PAaANOAKTUBHOCTDH

CoctraB atomHOro smpa. Jlepekr Maccel, HEprus CBSI3U
HYKIJIOHOB B S/Ipe, 3aBUCHMOCTh YCTOHYMBOCTH SIJCp OT YHCIIA
HYKIIOHOB. BHIBI pagyioaKTUBHOCTH, PaIHOAKTHBHEIC PSJIBL.
3aBHCHMOCTh  CKOPOCTH  PaTUOAaKTUBHOTO  pacmaga oT
KOJIMYEeCTBA YAaCTHIl, MNEpHOJ] NOoJypacmaza W KOHCTaHTa
CKOPOCTH pacmaja. SImepHble peakiuu, Peakiuu NeTIeHUs U
CHHTE3a siIep.

VYerHblii onpoc.
Komnoksuym.
KouTtponbHas
pabota

XumMuyeckas CBSI3b

IIpupona xuMUUECKOH CBSI3M. 3aBUCHMOCTH ITOTECHIIMATBHON
SHEPTHU OT MEXbBAICPHOTO PACCTOSHHS. DHEPrus W JAJIHHA
XUMHYeCKOH cBsi3u. OCHOBHBIE MOJIOKEHUS METO/a BAJICHTHBIX
ceszeir (BC): cmoco® moCTpoeHMs] BOJIHOBOW — (YHKIMH
MOJIEKYJIbI, OOBSICHEHNE MPUYMHBI yCTOWYMBOCTH MOJIEKYJ B
merone BC. CaoilcTBa J1OHOPHO-aKLENTOPHOM  CBS3H.
OObsicHeHne TeoMeTpH4ecKod (OPMBI MOJEKYJ C IMO3MIHH
meroga BC (Teopusi rubpuIM3aliil aTOMHBIX OpOHTAajei).
Honnas cBsa3p. Pacuer sHeprum cBA3M MeXAy HOHAMU U
SHEPrHU KPHUCTAIIIMUECKON PEIIeTKH HOHHOTO COEAMHEHMS.
[onspr3yeMoCTp W MONSApU3YIOMIee AEWCTBHE HOHOB, WX
BIMSIHWE  HAa  CTENeHb  HMOHHOCTH  CBSI3W.  Buasl
MEXMOJIEKYJIIPHOTO ~ B3aUMOJEHCTBUSA  (OpPHEHTAIlMOHHOE,
HHAYKIIMOHHOE, aucnepcuoHHoe). [IpuumHbl 00pa3oBaHus
BOJIOPOJIHOM  CBSI3W, BIMAHHME BOJOPOJHOW CBSI3M Ha
¢u3ndeckre CBOWCTBAa BEIIECTB. MeTamanmdeckasi CBS3b.
OCHOBHBIE TIOJIOKEHUSI 30HHOH TEOpUH, OOBSICHEHHE CBOHCTB
JUAJIEKTPUKOB, METAIIOB, HOIYIPOBOJHUKOB C MO3ULMH 3TOH
TEOPHH.

VYerHbl onpoc.
Komnoxsuym.
KonTtponsHas
pabota

10.

Bonopon, ero
COCTUHCHUS

Bonopon:  monoxxeHue B MEPUOJUYECKONW  CHCTEME,
ocobeHHOCTH, Wu30TOmMBl. ®Du3nveckne ¥  XUMHYCCKHE
(OKHCIHTENFHBIE U BOCCTAaHOBHTENIEHBIC) CBOWCTBA BOJIOPOJA
KaK IpocToro BemecTsa. [loyrydeHne u npiMeHeHHe BOJOPOA.

VYerHblii onpoc.
KonTtponbHas
pabora.
KonnokBuym




I'mppunsl  Bomoposma:  kinaccudukaums, (QU3MYECKUE U
xuMuueckue cBoiictBa. CoequHEHHMs BOIOpPOAa — Bola M
MEPOKCU/I BOAOpOJA: CTPOCHHUE MOJICKYJ, (u3ndeckue u
XUMHUUYECKHe CBOMCTBa. [loydyeHune n npuMeHeHne epoKCcHaa
BOJIOpOJIA.

11.

p-anemenTs! VI rpymmst

WueprtHpie (OmaropoaHbie) Ta3bl: 3JCKTPOHHOE CTPOCHUE,
PeaKIMOHHAas CIIOCOOHOCTD, PACIPOCTPAHCHHOCTh Ha 3eMIie U
B KocMmoce. Dusznueckue CBONCTBA HHEPTHBIX Ta30B.
XWMHYECKHE CBOWCTBA COEIMHEHUM KCEHOHA M KPUIITOHA.

YTl onpoc.

12.

p-aneMenTsl VII rpynmnel

lanorensl: 3JIEKTPOHHOE CTPOEHHE, XapaKTEpHBIC CTEICHH
OKHCJICHHS, CTIOCOOBI TONTydeHHsI, MpuMeHeHne. OCOOeHHOCTH
¢Topa. Duznyeckme W XUMHYECKHE CBOHCTBA MPOCTHIX
BEIIECTB TaJOr€HOB (YCTOMYMBOCTH MOJEKYJ TaJIOTEHOB,
peakmMM C BOAOHM, MeTaIaMH, HEMETaIIaMH, CIOXHBIMHU
BEIIECTBAMH, pPACTBOPUMOCTH B BOJAE U  HEMOJSAPHBIX
pacTBOpUTENAX, a Talkoke Ieaodax Ipd  PasIUdHOU
Temneparype). [aJoreHoBOIOpPOABI: CTPOEHHE MOJEKYI,
(1)I/I3I/I'~ICCKI/IC u XHUMHYCCKHUC CBOﬁCTBa, CpaBHHUTC/IbHAA
XapaKkTepUCTUKA TEPMUUYECKON YCTOMYMBOCTH, KUCIOTHBIX U
BOCCTAHOBHUTEIBHBIX CBONCTB. Cnoco0b1 MOJIyYCHHS
rajJoreHoBoJoponoB. Kuciopoxaconepkamme CoeANHEHUS
rajJoreHOB,  TPOSBICHHE  BTOPHYHOW  IEPUOAWIHOCTH,
U3MECHEHHE  CTPOCHHSA, YCTOWYMBOCTH, KHCJIOTHBIX H
OKHCJINTEIBbHBIX CBOMCTB C M3MECHCHNEM CTEIIEHH OKHCIICHHUS

raJorcHa. dm3nyeckne n XUMHYCCKUC CBOICTBA.
OKCOKHCJIOTBI TaJIOr€HOB n ux COJIn: NOJIyuCHHC,
yCTOIleII/IBOCTI), KHUCJIOTHBIC n OKHCJIIUTCIBbHO-

BOCCTAaHOBHUTEJIbLHBIC CBOMCTBA.

VYeTHbli onpoc.
KonTponbnas
pabora.
Komnoxksuym

13.

p-3ieMenTs! VI rpynimsl

XanbKOTeHBI: 3JEKTPOHHOE CTPOEHHE, XapaKTepHbIE CTEIICHU
OKHCJICHHSI, CIOCOOBI MoJTyueHus1, IpiuMeHeHne. OcoOeHHOCTH
kucinopona. CKIOHHOCTh aTOMOB K 0Opa3oBaHMIO Ierei,
KpaTHBIX CBsi3ed. @DuU3MYECKUE CBOWCTBA XaJIbKOI'CHOB.
Asnorponus. AnoTportHbie OpMBI KHcIopoia 1 cepbl. O30H,
O30HMIBI METAJUIOB. XUMHUYECKHE CBOWCTBA NPOCTHIX BEIIECTB
JIEMEHTOB TIOATPYIIBI Cepbl. ['MApHUABI Ccephl, CeleHa,
TeJUTypa: CpPaBHEHHE YCTOHYMBOCTH, BOCCTAHOBHUTEIBHBIX
CBOMCTB, KUCJIOTHBIX CBOWCTB BOAHBIX pacTBOpoB. Cynb(pusl
MeTawIoB, CcynbhaHel W mnoiucyibduasl. Kucnopomusie
COGIIMHEHHS CePHl, CeJIeHa, TeJUTypa: N3MEHEHHE KUCIOTHBIX U
OKHUCIINTEIIbHO-BOCCTAHOBUTEIILHBIX CBOWCTB B pagax SOzf
Se0,-TeO,; SO3-SeO3-TeO3 U COOTBETCTBYIOIIUX KHUCIIOT.
OKCOKHCIOTBI XaJIbKOI'CHOB. HonyquI/Ie, XUMHYCCKUC
CBOMCTBA.

YerHbli onpoc.
KonTtponsHas
paborTa.
Komnoxsuym

14.

P-3JIEMEHTBI V IPYIIIBI

[THUKTOTEHBI: 3JEKTPOHHOE CTPOCHHE, XapaKTEePHbIE CTEIICHU
OKHCJICHHS, CTIOCOOB!I MoTydeHus, npuMeHenne. OcobeHHoCTH
azora. Pu3nyeckne 1 XUMHIECKHE CBOICTBA IIPOCTHIX BEIIECTB
IMHUKTOTCHOB.  AJUToTporHble  Momudukammu  (ocdopa,
MBIIIBSKA, CYpPbMBI, BHCMyTa. OOmas XapaKTepHCTHKA
THIPUJIOB P-JIEMEHTOB V TpPYyNIBI: CTPOSHHE MOJIEKYJ,
TepMUYECKass yCTOWYMBOCTb, BOCCTAHOBUTEIILHBIE CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOWCTBa. AMMHaK: (usudeckue u
XAMHUYECKUE CBOMCTBA, CBOMCTBA KUJIKOTO aMMHaKa, CBOMCTBA
cojmeii ammoHHUA. ['mapasWH, THUAPOKCHIAMHH: CTPOCHHE,
cBOWicTBa, cmocoObr mosydeHna. Oxcup  azota(l) w
a30THOBATHUCTAasA KUCIOTA, okcnp azoTa (I1), oxcup asora (1) n
a30THUCTass KHCJIOTa, HHUTPHUTH: CTPOCHHWE, IIOJNyuYeHHE U
cBoiicrBa. Ctpoenue okcuaa azota (IV) u ero aumepa. Oxeup
azota(V), a3oTHas  KHUCJOTa:  CTPOEHHUE,  IMOJy4YEeHHE,
OKHCIINTEJbHBIE CBOMcTBa (peakuuu C MeTaulaMH ¢
HEMEeTajUlaMM, CIJIOKHBIMH  BeIleCTBaMM). TepMuueckas
YCTOMUUBOCTh HUTPATOB, HMX OKHUCIUTEIbHBIE CBONCTBA U
obmactn mpumenenus. Oxcunasl Gochopa, MBIIBIKA, CypbMBI,
BHCMYyTa! YCTOWYHBOCTb, KHCJIOTHO-OCHOBHBIE "

VYerHbli onpoc.
KonTtponbHas
paborta.
Komnoksuym




OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIC CBOWCTBA U CIIOCOOBI
nonydyeHus. CTpOeHHE  KUCIOPOACOICPHKAIIUX  KHUCIOT
docdopa, KUCIOTHBIE W OKUCIUTEIHbHO-BOCCTAHOBHTEIBHBIC
cBoiictBa. PocdopHoBarucTast, pochopucras u GochopHbe
KHCIIOTBL.

15.

p-aieMenTs! IV rpymnmsl

p-aneMeHThI [V rpynmsl: 2IeKTPOHHOE CTPOCHUE, XapaKTepHbIe
CTENICHW OKHUCIICHHS, CIOCOOBI TMOyYeHHs, INPUMEHEHHUE.
Ocob6ennoctu yriepoaa. CKIIOHHOCTh aTOMOB K 00pa30BaHUIO
Lemned, KpaTHeIX cBsized. DU3MUECKHE CBOMCTBA IMPOCTHIX
BEIIECTB: THIBI KPUCTAJUIMUECKUX CTPYKTYp yriiepoaa (anmas,
rpa¢ut, kKapouH, QyepeH), KpeMHus, o10Ba (a, B, Y- Gopmsl),
CBUHIA; XUMHUYECKHE CBOWCTBAa. BomopoaHele coenuHEHUs
yriaepoaa, KpeMHHUS, TepMaHUs, OJIOBA, CBHHIA: Pa3lUduUs B
PEaKkIMOHHOM CrocoOHOCTH, (HU3MYECKHE W XUMHYECKHE
cBovictBa. KapOumpl, cwmmuapl. OKcuasl — yriepoja:
¢usnyeckre ¥ XUMUYECKHE CBOWCTBAa (B3aMMOJICHCTBHE C
BOJIOH, OKHCJIUTEIIbHO-BOCCTAHOBHUTEIIBHbIE CBOMCTBA).
VYronpHas KucioTa U ee coiau. OKCUIBI KpeMHHUsI, KpeMHUCBBIE
KHUCIOTHI, cuiaukatel. CTekiaa. 3aKOHOMEPHOCTH B M3MEHEHUU
CTPOCHHSI U XHMHUUYECKHX CBOMCTB okcumoB Ge, Sn, Pb B
Pa3NNYHBIX CTETEHSIX OKHCICHUS: KHCIOTHO-OCHOBHBIE U
OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIC CBOMCTBA.

VYerHblii onpoc.
KonTtponsHas
pabora.
Komnoxksuym

16.

p-anemenTsl I rpynmst

Kpucrammuaeckass cTpykrypa, (u3mdeckne M XUMHYCCKHE
cBoiicTBa ©Oopa, momydenue. Orimume Oopa OT APYTHX
AJIEMEHTOB Tpymmbl. [IpuMeHeHne 06opa W ero COCIMHEHH.
IMomyueHne W CTpoeHHEe IUOOpaHa, BOCCTAHOBHUTEIILHBIC
CBOMCTBa, peakuus C BOJOH, oOpa3oBaHHE OOPIUAPHIHBIX
koMIuiekcoB. bopuabl metamnoB. Oxcun 6Gopa, OopHbIe
KUCIOTHI, OopaThl. Pusnyeckue U XUMHYeCKue cBoiictBa Al,
Ga, In, TI. Tlomyuyenne W mNpPUMEHEHHE ATFOMHHHUSL.
3aKOHOMEPHOCTH B UBMEHEHUHN CBOWUCTB COSIMHEHMM (OKCH/IBI,
THIPOKCUABI) JIEMEHTOB B CTEICHH OKHCICHHA 3.
KomiuiekcHble COeTMHEHUS.

VYerHblii onpoc.
KonTtponbHas
paborta.
Komnoxsuym

17.

S-anemenTsl 11 rpymnmst

3aKOHOMEPHOCTH B M3MEHEHUH JIIEKTPOHHO# KOH(DUTypaluy,
pamUMycoB aTOMOB, JJIEKTPOOTPUIATEILHOCTH HJIEMEHTOB.
OcobenHoct  Oepwiuivs — (OUArOHANBHOE  CXOICTBO €
amomunaneM). CBoiicTBA MNPOCTBIX BEHIECTB, THIPUIOB,
ragoreHua0B. OKCHIBl M THAPOKCHIBI: 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB. KOMIUIEKCHBIE COEIMHEHNUS.

VYerHblii onpoc.
KonTtponbnas
paborta.
Komnoksuym

18.

S-371eMeHTHI | rpymnmnbl

3aKOHOMEPHOCTH B M3MEHEHHUH JJIEKTPOHHOI KOH(uUrypauuu,
paanycoB AaTOMOB, 3JIEKTPOOTPHLATEIFHOCTH 3JIEMEHTOB.
OcobeHHOCTH JUTHA (JUArOHANbHOE CXOJCTBO C MarHueMm).
CBoiicTBa IPOCTHIX BEIIECTB: B3aNMOAEHCTBHE C KUCIOPOJIOM,
BO/ION. 3aKOHOMEPHOCTH B CTPOCHHUHU M CBOMCTBAX COEAMHEHUN
C KHCJIOPOJIOM, THAPOKCHJIOB, KApOOHATOB, raJIOT€HHUJIOB.

VYerHbli onpoc.
KonTtponsHas
pabora.
Komnoxsuym

19.

d-snementst [V rpymrms

OnekTpoHHas KOH(UTypanus, pasmMep, XapakTepHbIE CTETICHH
OKHCJICHHS. ¥ KOOPJMHAIIMOHHBIC YHCIIa aTOMOB 3JIEMEHTOB
rpymnel.  CBOHCTBa  NPOCTBIX  BEINECTB, OKCUAOB U
ruapokcunoB. CTpyKTypa CMEIIaHHBIX OKCHUIOB THUTaHa,
XMMUSL BOJHBIX PpacTBOPOB, KOMIUIEKCHBIE COEIMHEHHUS.
CoeMHEHHUS TUTaHA B HU3IIKX CTENEHIX OKUCIICHUSI.

YerHblii onpoc.
KonTtponbnas
pabora.
Komnoxsuym

20.

d-31eMeHThI V Tpymibl

OnexTpoHHast KOH(UTypanus, pasmMep, XapakTepHbIE CTEIIECHH
OKHCIICHHS W KOOPJMHAIIMOHHBIE YHCIIa aTOMOB 3JEMEHTOB
rpymmsl. CBOHCTBA MPOCTHIX BemecTB. CoeNMHEHNS SIEMEHTOB
CO CTEIEHbIO OKUCJIECHMs +5: CpaBHUTENIbHAS yCTOWYMBOCTD,
paBHOBecHs B BOAHBIX pacTBopax. CoenwHEHWsS BaHAIWS B
HU3IINX CTENICHIX OKHUCIICHHSI.

VYcTHsIii onpoc.
KonTponbHas
pabora.
Komnoxksuym

21.

d-anementst VI rpyrmst

OnexTpoHHas KOHQUTYpaIUs, pa3Mep, XapaKTepHbIE CTEICHU
OKHCIICHHS W KOOPJMHAIIMOHHBIE YHCIIa aTOMOB 3JEMEHTOB
rpynmnsl. CBONCTBa NPOCTHIX BelecTB. CoeINHEHHS JIIEMEHTOB
CO CTENEHbIO KHCIEHUs +6: CpaBHMUTENbHAs yCTOHYUBOCTh
OKCHJIOB, KHCJIOT, aHHOHOB, OKHCIIMTEJbHAs CIOCOOHOCTD,

YerHbli onpoc.
KonTponbHnas
pabora.
Komnoxsuym




paBHOBeCHS B BOJHBIX pacTBopax, u3o- u
reTepoIOINCOEANHEHNS, coequHeHnsa ¢ cepodl. CoenuHeHHs
XpoMa B HM3IIUX CTENEHAX OKUCJIEHUS, CBOMCTBA OKCUAOB U
ruapokcunoB. CoenuHerns Mo u W B HM3KHX CTEHNEHSX
OKHCJICHHSI: “‘CHHH” U “OpOoH3BI”.

22.

d-anementsr VII rpymnist

OnexTpoHHas KOH(UTypanus, pasmMep, XapakTepHbIe CTEIICHH
OKHCIEHHMS U KOOPJMHAIMOHHBIE YHCJIa aTOMOB 3JEMEHTOB
rpymmsl. CBoifcTBa MpocThIX BemecTB. CoeNMHEHNsI MapraHia
B CTEIEHSX OKuciueHus +2, +3, +4, +6, +7: cBoWcTBa
(KHCITOTHO-OCHOBHBIE M OKHCIIHTEIFHO-BOCCTAHOBHUTEIBHBIC)
OKCHIOB M TuUApokcHnoB. CoOeAMHEHUs 3JIEMEHTOB CO
CTENEHbIO OKUCJIEHUs +7: CpaBHUTENbHas YCTOMYMBOCTH
OKCHJIOB, KUCIIOT, aHHOHOB, OKHCJIUTEIbHAs] CHOCOOHOCTb.

VYerHblii onpoc.
KonTtponsHas
pabora.
Komnoxksuym

23.

d-anementst VIII rpyrmst

OnexTpoHHas KOHQUTYpAIs, pa3Mep, XapaKTepHbIE CTETICHH
OKHCJICHHSI ¥ KOODJMHAIIMOHHBIE YHCJIa aTOMOB 3JIEMEHTOB
IpyIIbL. DJIEMEHThI MOATPYMIIBI JKEJIe3a: CBOMCTBA MPOCTBIX
BEIIECTB, YCTOMYMBOCTh COETUHEHUH CO CTENEHBIO OKHCIICHHS
+2 wm +3, KHCIOTHO-OCHOBHBIE U  OKHCIIUTEJIHHO-
BOCCTaHOBHTEJIbHBIE CBOMCTBA OKCUIOB M THUIAPOKCHIOB.
Kommnekcusie  coenunenusa. Coemunenust  xenesa(VI).
DJeMeHTHI OATPYIIIHI ITATHHBL: CBOMCTBA MPOCTHIX BEIIECTB
(peakm ¢ KHCJIOTaMH, HEMETalllaMH), COIIOCTaBJICHUE
CBOWICTB COCIMHCHHH B Pa3IMUHBIX CTCTICHIX OKHCIICHHSI.

YeTHbli onpoc.
KonTtponsHas
paboTa.
Komnoxsuym

24.

d-aiemeHTHI | rpymmbl

OnexTpoHHass KOH(UTYpaIus, pa3mMep, XapaKTepHbIC CTEECHH
OKHCIICHHST ¥ KOODJMHAIIMOHHBIC YKCJIa aTOMOB 3JIEMEHTOB
rpymibl. CBoiicTBa MpocCThIX BelecTB. COeIMHEHUS JIEMEHTOB
B CTCIICHSIX OKHCIeHus +1, +2, +3.

VYerHblit onpoc.
KonTtponbHas
paborta.
Komnnoxsuym

25.

DneMeHTHl HOO0YHOH
noarpynnsl II rpynmnst

OnexTpoHHas KOH(UTypauus, pasmMep, XapakTepHbIe CTEICHH
OKHCIICHHS U KOOPJMHAIMOHHBIC YHCJIa aTOMOB 3JEMEHTOB
rpynnel. CBOHCTBa MpPOCTBIX BeWECTB (MECTO B  pALY
HaNpsOKCHUH, NpUYMHA MHEpTHOCTH pPTyTH). CoenuHEeHus
3JIEMEHTOB B CTeNeHH okucienus +2. Mon Hgp?*.

YerHsli onpoc.
KonTtponsHas
paborTa.
Komnoxsuym

26.

OneMeHTHI ToO60YHON
noarpynnst 111 rpynmst

OnekTpoHHas KOH(UTypauus, pasmep, XapakTepHble CTENeHH
OKMCIIEHUS u KOOPIUHAITIOHHBIE Yyuciia aToOMOB
penKo3eMeNbHBIX 37eMeHTOB. CBOHCTBa MPOCTHIX BEIIECTB,
OKCHJIOB U THIPOKCHIIOB 3JICMEHTOB B COCTOSIHUH OKHCJICHHS
+3. YCTOMYMBOCTE COEUHEHNN CO CTENEHBIO OKUCIEHUS +2 1
+4. AKTUHUI ¥ aKTUHOWIBI: cpaBHeHue dHepruit 5f-, 6d- u 7s-
opOuTaneli, HaXOXJIECHHE B MPUPOJE, CHOCOOBI IONYUYCHHS,
YCTOMYMBOCTh cTeneHed oxucinenus +3, +4, +5 u +6 s
9JIEMEHTOB TIEpBOM TOJOBHMHBI psnga, aHajorus c¢ d-
JJIEMEHTAMM, COE€IMHEHMS CO CTEIEHBIO OKHCICHMUS +3 s
3JIEMEHTOB BTOPOM MTOJIOBUHBI Psiia.

YcrHslit onpoc.
KonTtponsHas
paborta.
Komnoksuym




2.3.2 3aHATHS CEeMHHAPCKOT0 THNA (MPAKTHYECKHE 3aHATHS)

3aHATHS CEMUHAPCKOTO TUTA (TPAKTUYECKUE 3aHATHSI) HE TIPETyCMOTPEHBI YICOHBIM
TJIAHOM.

2.3.3 JIaGopaTopHbIe 3aHATHS

1 cemectp

HaumeHnoBanue pazaena

dopMa TEKYILIEro

Ne (emp1) Copeprxanue paszena (TeMbI) KOHTPO

1. |3makomctBO ¢ paboToii B [[IpaBmia Ge30macHOCTH Ipu paboTe B 1a00OpaToOpru. OTuer o
XUMHUYECKOH OCHOBHBIE IPHEMBI pabOTHI B XUMUYECKOH JlabopaTopuu. nabopaTopHOU
naboparopuu. Metonsl | XuMHYECKHE MOCY/ia, PEaKTUBBI, HArpeBaTeIbHbIC IIPHOOPEI. pabote
OUUCTKH BELIECTB. ITpoBeieHNE XMMHUYECKOTO SKCIIEPUMEHTA.

2. |OcHOBHbIE 3aKOHEI OnpeneneHye 3KBUBAJICHTOB IIPOCTHIX U CIIOKHBIX BEILIECTB. Otuer 1o
xumud. ['a30BbIe n1a00paTOPHOIA
3akoHbl. OnpeseneHue pabote
MOJISIPHBIX U
SKBUBAJICHTHBIX MacC
BEIIIECTB.

3. |[DOHepreruka u Xumuyeckass TepMoauHaMmuKa. OnpelneneHue SHTaIbIUNA Ortyer no
HarpaBJICHUE XUMHYECKHUX PEAKIHH. nmabopaTopHOH
XMMHUYECKHX IMIPOLECCOB pabote

4. |OHepreruka n TepMoxuMHYIeCKHEe pacdeThl, OCHOBaHHBIE Ha 3akoHe I'ecca. Komnoxsuym
HarpaBJIcHHUE [TonsiTne © paBHOBECHBIX THpoleccaXx B XUMHUYECKOU
XMMHUYECKHX MPOLECCOB |TEPMOANHAMHUKE. Camonpou3BoJIbHOE u HE

CaMOIIPOU3BOJIbHOE NPOTEKaHUE IPOLIECCOB.

5. |[Xumnueckas kuHeTHKa |CKOpOCTh XUMHUYECKHX peakiui. Kunerndeckue KpuBbIe Otuer 1o
peakuuii MepBoro M BTOPOrO MOPSIKOB, OINpeleieHue| J1abopaTopHOit
KOHCTAHTBI ~ CKOPOCTH M TOpAAKa  peakuud  IOo pabore,
OKCHEPUMEHTAIBHBIM  JaHHBIM. 3aBHCHUMOCTB  CKOPOCTHU KOJIJIOKBUYM
peaxkmu oT TeMIepaTypsl: mpasuio Bant-I'odda, ypaBHeHUE
Appenuyca.

6. |Xummueckoe dakTopsl, BIUAIONINE HA CMELIEHHE PaBHOBECHS B CHCTEME. Otuer 1o
paBHOBECHE. [punuun Jle Ilaranse nmabopaToOpHOA

paborte,
KOJUIOKBHYM

7. |MnorokomnoHeHnTHble |PacTBOphl. CriocoObI BBIpaKeHHsI KOHIEHTPAILIMH PacTBOPOB. Otuer 1o
CHCTEMBI, PACTBOPHI [TpuroroBneHne pacTBOPOB Pa3IMYHBIX KOHIIEHTPALUH. nabopaTopHOU

pabote

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

pabote

9. |MuorokomnoHeHnTHole |MoHHOe Tpou3BeneHHe BOABI. BOIOPOAHBIN IOKa3aTelb. Otuer 1o
CHUCTEMBI, PaCTBOPbI IMapponus coneit. nabopaTopHOn

pabore,
KOHTPOJIbHAS
pabota

10. |KomruiekcHble XapakTepHble CBONCTBA KOMIUIEKCHBIX COEIMHEHUN. Otuer 1o
COEIUHEHUS nabopaTopHOU

paborte,
KOHTPOJIbHAA
pabota

11. |OxucnurensHo- OKHUCIUTENBbHO-BOCCTAHOBUTENBHBIE CBOWCTBA MPOCTBIX U Otuer 1o
BOCCTAHOBHTEJIEHBIE CJIO’KHBIX BELIECTB. nabopaTopHOU
peaknuu pabote

12. |OkucnurensHO- DNEKTPOXUMHYECKHE POIIECCHI Otuer 1o
BOCCTAHOBHTEJIEHBIE nmabopaTopHOH
peaknuu pabote

13. |Crpoenue aToma. IlonsTue o kBaHTOBBIX uwuciax. llopspox 3amosHeHus Komnoxksuym

NIEKTPOHHBIX 000J1049eK. 3aBHCHMOCTh HEPTHH OpOHTanel ot




TJIABHOTO ¥ OpOMTAJILHOTO KBAHTOBBIX 4ucelsl. [IpuHImm
aynu. ITpaBuno Xynna. [Ipasuna KneukoBckoro.

14. |llepmoanueckuii 3akon |[lepuoanveckas cucrema MenneneeBa. CBoiicTBa aTOMOB: Komnoxsuym
.M. Menneneesa. paguyc, D3HEprus MOHU3alUU, CPOACTBO K JJIECKTPOHY,
anekTpooTpunatensHocts  (no  Ilomunry, Mannukeny,
Ounpeny-PoxoBy), BaJ€HTHOCTh M CTENEHb OKHCIICHHMSI.
IlepronuuHOCTE B U3MEHEHUU CBOMCTB aTOMOB XUMHUYECKUX
anmemeHTOB. OOmmMe  CBOWCTBA  pa3iMYHBIX  KIIACCOB
XMUMHYECKHUX JIEMEHTOB.
15. |Xumugeckas cBS3b IIpupona xumuueckod CBs3U. TUNMYHAS 3aBUCUMOCTh Komnoxksuym
MOTEHIMAIbHOW JHEPTHM CHCTEMBl OT MEXBAAECPHOTO
paccTosHus. XapaKTEPUCTUKU XUMUYECKOW CBSI3U: 3HEPTHS,
JUIMHA.
16. |Xumugeckas cBS3b Nonnas cBsa3p. Pacuer sHepruM HOHHOM CBSI3U U 3HEPruu Komnoxksuym
KpUCTAILIMYECKON pelIeTKU. BnusHue pazMepoB MOHOB U HUX
3apsiia Ha CTeNeHb MOHHOCTHU CBSI3U.
2 ceMecTp
HanmeHnoBanue pasaena dopMa TeKyIIEero
Ne p Coneprkanue pasjena (TeMbl) P Y
(TemsI) KOHTPOJIA
17. Kucnopon, Bomopos, Boja, MEpeKUch BOJOPOIA. Otuer no
Bonopon, ero N
nabopaTopHOM
COCIMHEHUSI.
pabore
18. |3nements VIII A WueprHbIe (OMaropoaHsie) ra3sl Komnoxsuym
TPYIIIBI
19. |Onements! VII A T"anoreHs! ¥ UX COeTUHEHUS OTtueT 1o
TPYIIIBI nabopaTopHOH
pabore
20. [Dmementer VI A Cepa u ee coeTUHEHUSL. OTtueT 1o
TPYIIIBIL. nabopaTopHOU
pabore
21. [DnemeHTH V A TpyIIBL. |A30T U €T0 COCIMHEHUS Otuer no
nmabopaTopHOH
pabore
22. |9nementsl V A rpynmnsl. |[@ocdop, cyppMa, BACMYT U HX COSAMHEHUSL. Ortuer o
nabopaTopHOH
pabore
23. |Dnementsl IV A rpynmsl | YTiiepoa, KpeMHHI, 0JIOBO CBUHEIl M UX COEIUHEHHS. Ortuer o
nmabopaTopHOM
pabote
24. |Dnementsl 111 A Bop, amoMuHmMii. Otuer 1o
TPYIIIBIL. nabopaTopHOU
pabote
3 cemecTp
HaumenoBanue paznena dopMa TeKyILEero
Ne pasa Conepxanue paszena (TeMbl) P ymt
(Tempbr) KOHTPOJISI
25. €JI0YHBIE U MET0THO3EMETbHBIe METAIIIBI, OepUILTUIL Oryer 1o
Onementsl | A u Il A - . B - OCP ’ .
MarHui. nabopaTopHOn
rpyI
pabote
26. |Onmementol [ A u Il A CuHTE3BI COeAMHEHUH HETIEPEXOTHBIX AIEMEHTOB. Otuer 1o
Tpymmn nabopaTopHOr
pabote
27. |Dnementsl moOOYHBIX  |TWTaH, BAaHAIUH M MX COESTUHEHHS Ortuer 1o
moxrpymm I - V rpymm. nmabopaTopHOH
pabore
28. |OnmemeHTHl  1MOOOYHOW|XpoM, MOJIMOAEH, BOJIb(ppaM U X COCITUHEHHS. Otuer 1o
noArpynmns! VI rpynmel. nabopaTopHOH
pabore
29. |OnmemeHThl  1OOOYHOI |MapraHen 1 €ro COEANHEHUS Otuer 1o
noarpynns! VII rpynmsl. nabopaTopHoi




pabore
30. [DnemeHTHI MOOOYHOI Keneszo, kobanpT, HUKETL. KOMIUIEKCHBIE COEIUHEHHS Ortuer 1o
noarpynnst VIII JKeJesa, KobasbpTa, nabopaTopHOU
TpYIIIBL. HUKEJISL. pabote
31. |Onementsl modouHol  |Mens, cepeOpo, HMHK, KaJMUH U UX COCAMHEHUSI. OTuer 1o
noarpymst [ u 11 nabopaTopHOU
TPYIIIIBI pabote

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBbie paboTsl — He MperyCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eCeYeHUs AJIsl CAMOCTOATEIbHOH padoThl
00y4aroIUXCH MO JUCHMUILTINHE (MOTYJII0)

Ilepedenp yueOHO-METOIMIECKOTO 0OECTICYEH s TUCIIUTUIMHEI 110 BHITIOJTHEHHUIO

Ne Bun CPC CaMOCTOSTENIFHON paboOTHI
1 |TIpopaGorka 1. Axmeros, H.C. OOmias u Heopranudeckass XuMus [ DJIeKTPOHHbBIN
yaebHoro pecypc] : yueb. — Dnektpon. naH. — Cankr- [letepOypr : Jlans, 2014.
(TeopeTmaecKoro) . )
— 752 ¢. — Pexum goctyna: https://e.lanbook.com/book/50684
MaTtepurajia

2. I'punByx, H. Xumus 3nemMeHTOB: B 2 T. (KOMIUIEKT) [DNEKTPOHHBIN
pecypc] : cupas. / H. I'punByn, OpHio A.. — DNeKTpoH. JaH. —
Mockga : M3garenscTBo "Jlabopatopus 3uanuid”, 2017. — 1348 c¢. —
Pesxxum noctyna: https://e.lanbook.com/book/94157

3. Heoprannueckas xumusi: B 3-x Tomax/ [lox pen. FO. /1. Tperbsikosa:
T1: ®u3uKo-XMMHYECKHE OCHOBBI HEOPraHNYECKONW XUMHH: Y YeOHUK
i cTyA. Beicul.yue0. 3aBenenuii/ M.E. Tamm, 0./1. Tperssikos; - M:
W3narenbckuit neHTp «Akagemus», 2004. — 240c.

3. Heopranuueckas xumusi: B 3-x Tomax/ I[lox pen. FO.J1. Tperbsikosa:
T2: Xumus HenepexoAHbIX 2JIEMEHTOB: YUeOHMK JUIsl CTY[I. BBICIL.Y4eO.
3aBeaenuit/ A.A. JIpo3nos,B.I1. 3nomanos, I'.H. Mazo, ®.M.
Cnupunonos; - M: U3natensckuii neHTp «Axkagemus», 2004. — 368c.
4. Heopranuueckas xumus: B 3-x Tomax/ [lox pex. FO.J1. TpetrsikoBa:
T2: Xumus nepexoansix snemMeHToB Ku.1: YueOHuk as cry.
BhbICcHI.yue0. 3aBeneHuit/ A.A. Jlpo3nos,B.I1. 3nomanos, I'.H. Ma3o,
®.M. Cnimpunonos; - M: U3natensckuii neHTp «Akagemus», 2007. —
352c.

5. Heopranuueckast xumus: B 3-x Tomax/ [Tox pen. 10./1. TperpsikoBa:
T2: Xumus nepexoHbix d5eMeHToB KH.2: YueOHuk s cry .
BbIcuI.yue0. 3aBenennii/ A.A. Ipo3nos,B.I1. nomanos, I'.H. Mazo, ®.M.
CnupunoHos; - M: M3narenbckuii neHTp «Akagemus», 2007. — 400 c.
6. MeTtoauueckne peKOMEHIallMU K OpraHU3aliy ay IUTOPHOHN U
BHEAYyIUTOPHOI (CaMOCTOSTENIbHOM) pabOThI CTYIEHTOB: METOAMYECKHE
ykazanus / coct. T.I1. Cropoxkenko, T.b. [Tounnok, A.B. becnanos,
H.B. Jlo3a. — Kpacaonap: Kybanckuii roc. yH-T, 2018. 89 c.

2 |lloaroroBka K [1] Kocteipuna, T.B. (Ky6I'Y). O6mas xumus [Tekct] : mabopatopHbIit
1abopaTopHEIM npaktukyMm. [U. 1]/ T. B. Kocteipuna, T. I1. Ctopoxenko, B. A.
pabotam Bounbiakus ; M-Bo o0pa3zoBanus u Hayku Poc. denepannn, KyGanckuii
roc. yH-T. - KpacHogap : [KyGaHckuii rocy1apcTBeHHBI YHUBEPCUTET |,
2022. - 224 c.

[2] 3aiiiieB, O.C., UccnenoBaTenbCKUii MPAKTHKYM MO OOIIEH XUMHH.
[Tekcr] : yue6HOE ocobue ; M.: Mzn-Bo MI'Y, 1994. -480 c.




[3] Apnaumnukosa, E.W. C60pHUK 33724 IO HEOPraHUYECKOW XMMUH.
[Tekcr] : yaeOHOE OcOOHME I CTYACHTOB BBICIINX yueO. 3aBeICHUIA/
E.M. Apgammnukosa, I'.H. Mazo, M.E. Tamm / ox pea. FO. /1.
TpetbsikoBa; M.: U3gatenbckuii 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. Bonbiakus ; M-Bo o6pa3oBanus u Hayku Poc. @enepanun,
Ky6anckwuii roc. yH-T. - KpacHomap :

[Kybanckuii rocyiapctBeHHbI yHuBepcurer], 2016. - 97 c.

[5] [IpakTrKyM 11O HEOPTAHWYECKOM XUMUHU: Yuel. Mocooue s CTYI.
BhICII. yueb. 3aBenenuii/ B.A. Anemun, K.M. Jlynaesa, A.1. XXupos u
ap.; [lox pen. FO. /1. TperbsikoBa — M.: U3naTenbckuii IEHT
«Axanemus», 2004. — 384 c.

[6] ITpakTrkyM 110 OOIIIEH ¥ HEOpraHudecko xumuu [ Tekcr] : yueOHoe
mocooue s CTyAeHTOB By30B / AnukOeposa JI. FO. u ap. - M. :
BJIAIOC, 2004. - 319 c. : uin. - (IIpakTukym njs By30B). - bubmuorp.:
c.311.-ISBN 569101143X

[7] MeToauuecke peKOMEHAAalUK K OpraHu3aluy ay JUTOPHON U
BHEAyIUTOPHOI (CaMOCTOSTENBHOM) pabOThI CTYIEHTOB: METOAHYECKUE
ykazanwus / coct. T.I1. Cropoxenko, T.b. [TounHok, A.B. becnanos,
H.B. Jlo3a. — Kpacnonap: KyGauckuii roc. yH-T, 2018. 89 c.

[8] MeToauueckue peKOMEHAalUK K OpraHu3aluy ay JUTOPHON U
BHEAYyIUTOPHOH (CaMOCTOSTENBHOMN) paOOThI CTYIEHTOB: METOAHYECKUE
ykazanus / coct. T.I1. Cropoxenko, T.b. [Tounnok, A.B. becnanos,
H.B. Jlo3a. — Kpacuonap: Kybanckuii roc. ya-1, 2018. 89 c.

IToaroroska k
TEKyIIeMY
KOHTPOJIO

1. Axmeros, H.C. O0mias u Heopranudeckass XuMus [ DJIeKTPOHHbBIN
pecype] : yue6. — DnektpoH. nan. — Cankr-IlerepOypr : Jlans, 2014.
— 752 ¢. — Pexum goctyna: https://e.lanbook.com/book/50684

2. I'punByx, H. Xumus anemMeHTOB: B 2 T. (KOMIUIEKT) [DNEeKTPOHHBIN
pecypc] : cnpas. / H. I'punBya, OpHio A.. —3OJeKTpOH. 1aH. —
Mocksa : M3natensctBo "Jlabopatopus 3Hanuit", 2017. — 1348 ¢. —
Pesxxum noctyna: https://e.lanbook.com/book/94157

3. Heopranuueckas xumusi: B 3-x Tomax/ [lox pen. FO.J1. Tperbsikosa:
T1: ®u3uKo-XMMHYECKHE OCHOBBI HEOPTraHNYECKONH XUMHH: Y YeOHUK
Iutst cTy . Beicir.yue6. 3aBenenuit/ M.E. Tamwm, 10./]. TpeTbsikoB; - M:
W3narenbckuit ieHTp «Akagemusi», 2004. — 240c.

3. Heopranuueckast xumus: B 3-x Tomax/ [Tox pen. 10./1. TperpsikoBa:
T2: Xumus HerepexoHbIX AJEMEHTOB: Y YeOHUK JJIS CTY/. BBICII.yueO.
3aBenenuit/ A.A. [Ipoznos, B.I1. 3nomanos, I'.H. Mazo, ®.M.
Cnupunonos; - M: M3narenbckuid eHTp «Akamemus», 2004. — 368c.
4. Heopranuueckas xumust: B 3-x tomax/ [log pen. FO.Jl. TperbskoBa:
T2: Xumus nepexoaubix aneMeHToB K. 1: YaeOHuK a1 cTy . BBICII.
yueb. 3aBeaenuit/ A.A. Ipoznos, B.I1. 3nomanos, I'.H. Mazo, ®.M.
Cnupunonos; - M: M3narenbckuii neHTp «Akamemusi», 2007. —352c¢.
5. Heopranuueckas xumusi: B 3-x Tomax/ [lox pen. FO.Jl. Tperbskosa:
T2: Xumus nepexoaubix anemMeHToB KH.2: YaeOHuk ais cTy .
BhICILyue0. 3aBenenuii/ A.A. [Ipoznos, B.I1. 3nomanos, I'.H. Ma3zo,
@®.M. CnupunoHos; - M: U3narensckuil

HeHTp «Axangemus», 2007. — 400 c.

6. COopHuK 3a/1a4 110 Heopranudeckoi xumuu: yued. [locoOue ans cTyn.

BoIcil yue0.3aBeaenuii / E.M. Apmamaukosa, [.H. Ma3o, M.E. Tamwm;




nox pexn. FO.J1. TpetrbsikoBa. — M.: 3narenbckuil eHTp «AKaneMush»,
2008. — 208 c.

7. 3aitues O.C. 3agaun, ynpakHEHHUS U BOIPOCHI 110 XUMUU:
VY4eb. mocobue myis By30B. — M., Xumus, 1996. — 432 c.

8. Ceupunos B.B., Ilonkosuu I'.A., Bacunsesa ['.1. 3agaun,
BOIPOCHI U YIIPAXKHEHUS 10 0011el U HEOPraHUYECKOW XUMHUH. /
Munck «YHusepcuterckoe», 1991. — 350 c.

9. Metoanueckue peKOMEH 1AMy K OpraHu3aliy ay IUTOPHOHN U
BHEAYIUTOPHOH (CaMOCTOSITEIILHOMN) paObOThI CTYICHTOB:
Meroandeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacunogap: KyGanckwuii
roc. yH-T, 2018. 89 c.

Y4eOHO-MeTOAUYECKUE MaTepHasbl JJIsi CaMOCTOSITENIbHON pabOThl OOYyYaromMXcs W3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) mpenocTaBisitoTcst
B (hopMax, aqanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS M BOCIIPUATHS UH(DOpMALINU:

JUig U1 ¢ HapyLIEHUSIMU 3pEHUSL:

— B MieyaTHOM popme yBeIHMueHHBIM HIpUdTOM,

— B (popMe 3JIEKTPOHHOI'0 IOKYMEHTA.

Jjig U1 ¢ HapyIISeHUSIMU CTyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JUig au1 ¢ HapyLIeHUSIMA OIIOPHO-BUTaTEIbHOTO ammapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCMMOCTH OT KOHTHHIEHTA
oOyyJaroumxcsi.

3. OOpa3zoBaTesibHbIe TEXHOJIOTMH, NPUMeHsieMble NPH OCBOCHHMH JUCHUILIHHBI
(Mmoay.ns)

B xome w3ydeHus IUCLMIUIMHBI NPEAYCMOTPEHA pealu3alus KOMIIETEHTHOCTHOTO
MOAX0/Aa, YTO MPEeIyCMaTPUBAET HIMPOKOE HCIIONH30BAHUE B YUYEOHOM MPOIECCE AKTHBHBIX U
WHTEPAKTUBHBIX (OpPM IpOBeACHUs 3aHATHI. VIHTepakTUBHOE O0y4YeHHE - MyTh K YIPABICHUIO
CUCTEMBI CAMOCTOSITENILHOM paOOThI CTYIEHTOB.

TexHOMoTHs UHTEPAKTUBHOTO OOYUYEHUS 3aKJIFOYAETCSI B TOM, YTO Ha MPOTSHKEHUH BCETO
y4e0HOr0 BPEMEHH MPOUCXOJUT OOMEH MHEHHSIMH, BBICTYIIUBAIOTCA M OOCYXKIAlOTCS pa3HbIe
TOYKH 3pPEHUsI CTYJIEHTOB. VHTEepaKTUBHBIE METOIBI - 3TO CIOCOOBI IIEJICHANPABICHHOTO
YCUJIEHHOT'O B3aUMOJEHCTBUSA MPENOAABATEIN U CTYIE€HTOB 10 CO3IaHUI0 ONTUMAJIBHBIX YCIOBUHI
mporiecca 00ydeHus.

Opranuzanus H3y4yeHUs Marepuaiga Kypca OCYUIECTBIISIETCS HAa OCHOBE CHCTEMHO-
JIeSTeTLHOCTHOTO MOX0/1a U PEKOMEHAAITUH MTOATATHOTO (POPMHUPOBAHUS YMCTBEHHBIX JEHCTBUN
W TPAKTUYECKUX HABBIKOB paboThl. [Ipy OCBOEHMM AMCHUIUIMHBI HCHONB3YIOTCS Kak
TPaJULIMOHHBIE, TAK ¥ HOBBIE M€IArOrMYECKUE TEXHOJIOTUH.

Jlekiuu  SBJSIFOTCS  TPAAMLIIMOHHBIMA TIpU OOYYeHHH B BYy3aX U CHOCOOCTBYIOT
(hOpPMHUPOBAHHIO y CTYJIEHTOB 0a30BbIX 3HAHWN, OCHOBHBIX MBICITUTEIIBHBIX OTEPAIUid, PA3BUTHIO
JOTUKH. JIEKIMH HOCAT MOTMBALMOHHO-IIO3HABATENIbHBIM XapakTep. B KauecTBe CIOBECHO-
HarSITHOTO METoAa OO0YUYEHHUS HCIONB3YETCSl IEMOHCTPAIMOHHBIM XUMUYECKUN IKCIIEPUMEHT,
KOTOPBIi TPOBOAMTCA TIPH YTCHHHM JEKIUA U TPOBEACHUH JTabOpaTOPHBIX 3aHATHH.
JIeMOHCTpallMOHHBIA 3KCIEPUMEHT TO3BOJIAET TPENoJaBareiao CcHOpPMHUPOBATh HWHTEPEC K
npeaIMeTy Yy CTYIEHTOB, oOydyaeT mpueMaM TEXHHKH JabopaTOpHOTO HKCIEPHUMEHTA.
JIeMOHCTpaIIMOHHBINA SKCIIEPUMEHT - UCTOYHHUK MPUOOpPETAEMBIX CTYJIEHTOM 3HAHWM, HAaBBIKOB,



YMEHHUH; CpEACTBO MPOBEPKH HMCTUHHOCTH BBIJIBUTACMBIX THUIIOTE3, PEHICHUS Y4YeOHBIX H
HCCJIEIOBATEILCKUX TPOOIIEM.

JlaGopatopHble 3aHATHS SBISIOTCS TPAJUIMOHHBIMH TIpU OOydYeHHH B BYy3aX U
CHOCOOCTBYIOT (DOPMUPOBAHHIO Y CTYJCHTOB HaBBIKOB MPAKTUYECKON PAaOOTHI ¢ XMMUYECKHUMU
BEIIECTBAMH, 0a30BbIX 3HAHWW, OCHOBHBIX MBICIUTEIBHBIX OIEpalnid, Pa3BUTHIO JIOTHKH.
JlaGopaTopHble 3aHATHSA SBISIOTCS CAaMOCTOSITEIIBHBIMA W HMEIOT NPOOJIeMHO-TIOMCKOBBIH
xapaktep. JlJabopaTopHast paboTa, BBITOTHSIEMAst CTYACHTOM, SIBIIICTCSI IPOOJIEMHOM CUTYyaIlel 1
€e pelICHHE MO3BOJISIET Pea30BaTh TBOPUECKYIO JEATEIBHOCTh, Pa3BUTh KOMMYHHKATHBHYIO
CIOCOOHOCTh KaXJIOTO CTYJICHTA, HAYYHTh €ro apryMEHTHPOBAHHO BBIPAXKATh CBOM MBICIU B
NPUCYTCTBUM JAPYTUX, pa3BUBaTh HABBIKM OSKCIIEPUMEHTaNbHOW paboTel. JlabopaTtopHbiid
NPaKTUKyM — HMCTOYHUK IMPHOOPETAEMBIX CTYICHTOM 3HAHHI, HaBBIKOB, YMEHHUH; CPEICTBO
NPOBEPKH HCTUHHOCTH BBIIBUTAEMBIX THUIIOTE3, PEIICHUS YYEOHBIX M HCCIIEAOBATEIBCKUX
npo0JeM.

Jiis moBbimeHust 3¢G(EKTUBHOCTH Y4YEOHOTO MPOIEcca HCIONB3YIOTCS CIIEAYIOIINe
00pa3oBaTelbHbIC TEXHOJIOTHH: HH(OPMAIIMOHHO-PA3BUBAIOIINE TEXHOJIOTUH, HAIIPABJICHHBIC Ha
(dopMHpOBaHUE CUCTEMBI 3HAHHIA, 3aIIOMHHAHUE U CBOOOIHOE ONIepupoOBaHKe UMU. Mcronp3yercs
METOJ TPOOJIEMHOTO M3JIOKEHUSI MaTepuana, CaMOCTOSTEIbHOE W3YyYCHHE JIMTEPaTyphl,
PUMEHEHHE HOBBIX HHPOPMAIIMOHHBIX TEXHOJIOTHH AJISi CAMOCTOSATEIBHOTO MOTIOTHEHHS 3HAHUH
BKJTI0YAasl UCIIOJIb30BAHUE TEXHUYECKUX U AJIEKTPOHHBIX CPEJICTB WH(POPMAIIHH; JESITSIbHOCTHBIC
NPaKTUKO-OPUEHTHPOBAHHBIC TEXHOJIOTUHM, HANpPaBJICHHbIE Ha (OPMHPOBAHUE CHCTEMBI
npopECCUOHATBHBIX ~ NMPAKTUYECKUX  YMEHHH TPH  MPOBEACHUU  SKCIIEPUMEHTAIBHBIX
UCCIICIOBaHMI, 00ECTICYMBAIOIINX BO3MOKHOCTh Ka4€CTBEHHO BBIMOIHATE MPO(ECCHOHAIBHYIO
NeSITeIbHOCTD, Pa3BUBAIOIINE MPOOJIIEMHO-OPUCHTUPOBAHHBIE TEXHOJIOTUHU, HANPABJICHHBIC Ha
(dbopMHpOBaHUE U Pa3BUTHE TPOOIEMHOTO MBIIIUICHUS, MBICIIUTEIEHOW aKTHBHOCTH, CIOCOOHOCTH
BUZCTh M (DopMyIupoBaTh MPOOJEMBbI, BBHIOMPATh CIIOCOOBI M CPEICTBA JUIS WX DPEUICHUS,
TEXHOJIOTUM  JMYHOCTHO-OPHEHTUPOBAHHOTO  OOydYeHwus, NO3BOJISIIOIME  CO37aBaTh
WH/IMBUyalbHbIE 00pa30BaTelIbHBIC TEXHOJOTMH, OOCCHCUMBAIONIME YYET pa3IMYHbIX
crocoOHOCcTell  00ydaromMx, CO3JaHME HEOOXOAMMBIX  YCIOBUM  JUIsl  pa3sBUTUS  HX
WH/IMBUYaIbHBIX OCOOEHHOCTEH.

JInsi MHBAMMIOB W JIAI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3I0POBBS MOTYT OBITh
UCTIOJIb30BaHBI o0pa3oBaTesbHbIE TEXHOJIOTHH, MO3BOJISIOIINE HOJHOCTBIO
WH/IMBUYTU3UPOBATH COJIEPKAHNE, METO/IBI M TEMIThl Y4eOHOM! JesITeTbHOCTH, BHOCHTH BOBPEMS
HE00XO/IMMbIE KOPPEKTHBBI, KaK B JESATEIbHOCTh CTyIEHTa-WHBAIWIA, TaK U B JEATEIBHOCTD
Tperno/iaBaTers.

4. OueHouyHbIe CpeACcTBAa UIS TeKYHIer0o KOHTPOJS  YCEeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAllUN

B cootserctBun ¢ IlomokeHneM O NMPOBENEHUHU TEKYILIETO KOHTPOJS YCIIEBAEMOCTH H
IPOMEXYTOUHOM arrectauuu oOydaromuxcst Ky6ol'Y u ero ¢uinano, Tekyuui KOHTPOJb
YCIEBAEMOCTH CTYJEHTOB IIPOBOJUTCS B LIEISAX COBEPIIEHCTBOBAHMS U HETIPEPHIBHOTO KOHTPOJIS
KadgecTBa 00pa30BaTEJILHOrO MPOILecca, IPOBEPKE YCBOCHUS y4eOHOro MaTepuaa, akTUBU3aluu
CaMOCTOSITENIbHOU paboThl CTYyA€HTOB. TeKyIuii KOHTPOJIb 3HAHUH CTYACHTOB OCYIIECTBIISAETCS
MOCTOSIHHO B T€YEHMM Y4eOHOro roja. Bujabl Tekyliero KOHTpOJS: YCTHBIH ONpPOC U pelIeHue
pacyeTHBIX 3ajad, 3al[UTa JAOOPAaTOPHBIX PabOT, KOJUIOKBUYMBI B paMKaxX IPOBEICHHUS
1a00paTOpHBIX padoT, MPOBEpKa 3HAHUM 110 Pe3yIbTaTaM CAMOCTOSTEIbHON PabOThl CTY/IEHTOB,
OILICHKAa aKTUBHOCTHU CTYJCHTA Ha 3aHATHUSAX.

OneHoYyHbIE CPEACTBA BKIKOYAIOT KOHTPOJIbHBIE MaTepualbl JIJIsl MPOBEACHUS TeKyllero
KOHTPOJIl B OpME TECTOBBIX 3aJJaHHii, TeM pedepaToB, JOKIaAa-TIPE3EHTAIUN IO TPOOIEMHBIM
BOITPOCAM, BOIPOCOB JUISl JUCKYCCUI, CHTYallMOHHBIX 33JaHUI 1 IPOMEKYTOYHOH aTTeCTalMu
B (hopMe BOIPOCOB K 3aUETy.



CTpyKTYypa OlEHOYHBIX CPEJCTB JJI TEKYLIeld M MPOMEKYTOYHOM aTTeCTalluu

HanmeHnoBaHue OICHOYHOTO

Ne | Kon m HaumeHoBaHuE CpeacTBa
PesynbraTel 00yueHus "
n/m HMHIMKATOpa Texymmii IIpomexyTounas
KOHTPOJIIb aTTecTanys

1 | NOIIK-8.1 3naer KonTtponsHas Bomnpocs! Ha
ITpumensier MmeTobI OCHOBBI COBPEMEHHBIX TEOPHH B 0071aCTH pabora; 9K3aMEHE
aHaan3a oOmIelt 1 HeOPraHMIECKOW XUMUW; 3amauu s
e IarorMIecKom CBOMCTBA XMMUYECKHUX JIEMECHTOB M UX pelIeHus B
CUTYalUH, COE/IMHEHHH ¥ 3aKOHOMEPHOCTH UX ayJMTOPHHU.
npodeccHoHaIBHOMN W3MEHEHHMS 110 TIEpUoJaM U TPyIIamM KosutoxkBuym.
pednexcuu Ha ocHoBe | [lepmoanveckol CHCTEMBI HA OCHOBE
CrHeLuaIbHbIX TEOpHii 0 CTPOCHUU aTOMOB, MOJICKYJ U
Hay4HBIX 3HAHUH. HEMOJICKYJISIPHBIX BELIECTB;

Telarornyeckrue 3aKOHOMEPHOCTH
MIPOCKTUPOBAHUS U OCYIECTBICHUS
y4eOHO-BOCIIMTATENBHOTO MpOIiecca ¢
OTIOPO¥ Ha OCHOBBI aHAJIH3a
MIeIarOTHYECKUX CUTYaluil 1
poeCCHOHATBHOMN pedIIeKCHH.

Ymeer

KOJIMYCCTBCHHO OIIMCBHIBATH SABJICHUS U
3aKOHOMEPHOCTH B HEOPIaHMYECKUX
CHCTeMax Ha OCHOBE 0a30BBIX 3aKOHOB
o01Iel ¥ HEOPTaHMYECKOW XUMUHY;
HCIIOJIb30BaTh HA MTPAKTHKE METOJIBI
aHaIM3a MMeIarorn4ecKol CUTyaluy,
podecCHOHANBHON pedIIeKCHN HAa OCHOBE
HayYYHBIX 3HAaHUH B 00JIaCTH XUMHHU.
Baageer

METO/IaMH aHAJIN3a PE3YIbTaTOB
XMMHUYECKUX U3MEPEHNUIT Ha OCHOBE
CHUCTEMbI (I)yH)IaMEHTaHI)HI)IX XUMHUYCCKUX
MOHATHH, 0a30BBIX 3HAHUH
(byHIaMEHTaNbHBIX Pa3/IelIOB XUMHH;
YMEHHUAMH MPOEKTUPOBAHUS SJIEMEHTOB
yueOHO-BOCIIUTATENILHOTO MPOLIECcca C
OIIOPOH Ha 3HAHMS IPEIMETHOM 00JIaCTH.

2 | UOIIK-8.2 3naer KonTtponbHas Bompocs Ha
[Mpoektupyer n METO/IbI M3Y4YEHHS U aHaJi3a CBOHCTB pabora; 9K3aMeHe
OCYIECTBIISIET HEOPraHUYECKHX BEIIECTB U MaTepPHaOB, 3agaum s
y4eOHo- MEXaHHU3MBI 1 3aKOHOMEPHOCTH MPOTEKaHUS penieHus B
BOCITUTATEIbHBINA XMMHYECKHX MTPOIIECCOB. ayJIUTOPHHU.

MIPOLIECC C ONOPOil Ha Ymeer Komnoxsuym
3HaHUS OCHOBHBIX BBIOMpATh YUeOHBII MaTepuall, a TaKxKe
3aKOHOMEPHOCTEN CIoco0 ero nojauu, B 3aBUCUMOCTH OT
BO3PACTHOTO pa3BUTHUs | Lelieil 00pa3oBaTeIpHOTO Mpolecca ¢
KOTHUTUBHOU U YYeTOM ICUXO0(DU3NOTIOTHIECKUX
JUYHOCTHOH cdep 0COOEHHOCTEH Pa3BUTHS 00YIAFOLTIXCS.
oOyyJarommxcs, Bnaaneer

Hay4HO- Pa3IMYHBIMM METOJUKAMH PEIICHUS
000CHOBaHHBIX YIpaXXHEHUH U 33/1a4, KOTOPHIE MO3BOJISIOT,
3aKOHOMEpPHOCTEN ¢ y4€TOM 3aKOHOMEPHOCTEH BO3PACTHOTO
OpraHM3aIn Pa3BUTHUSI KOTHUTUBHOM W IMYHOCTHOU
00pa30BaTeILHOrO cdep o0yyaromuxcs, OCYIIeCTBIATh
npouecca. yueOHO-BOCTIMTATEJILHBIH poLecce.

TunoBbie KOHTPOJIbHBbIC 32JaHUS] MM HHbIE MaTePHAJIbl, HeOOX0AMMBIE VIl OLlCHKH
3HAHMH, YMEHH, HABBIKOB H (MJIM) ONBITA AESITEIbHOCTH, XapaKTePU3yOIIHX ITAlbI
(opMupoBaHusI KOMIIETEHIIMII B IpoLecce 0OCBOCHUsI 00pa30BaTeJbLHOM IPOrPaMMBbI




4.1.1 Ilpumepbl BONPOCOB JJI YCTHOTO ONpoca

Tema «I'aJIOTeHBbI M X COEIMHEHUD)
1. KakoBa ayekTpoHHas KOHQUTypamus aTOMOB 3yeMeHTOB 17-ii rpynmei? Kakue cremneHu
OKHUCJICHHUS XapakTepHbl Juis 3TUX djeMeHToB? IlpuBeaure mnpuMepsl COEAUHEHHM ATHX
AJIEMEHTOB B PA3JIUYHBIX CTEIICHSIX OKUCIICHHSI.
2. Kak menstrores o rpymme F-CI-Br-1: a) paguycsl atoMoB, 0) IIEpBbIi MOTCHIIMAT HOHU3ALMH,
B) DJIEKTPOOTPUIIATEIIBHOCTH ATOMOB?
3. Kak nosyyaroT rajgoreHsl B BUJI€ IPOCTBIX BEIIECTB B MPOMBIIIJICHHOCTH U B J1abopaTopuu?
Hanumure ypaBHEHUSI COOTBETCTBYIOLIUX PEAKIIMIA.
4. Kak U3MEHSIOTCS OKHCIUTEIbHBIE CBOHCTBA B psaxy rajgorenoB F2—Clo—Bro—I12?
[TponmmocTpupyiiTe 3Ty 3aKOHOMEPHOCTh NpPHMEpPaMH XUMHUYECKHX peaknuil. B yem
MPOSBIISIIOTCA 0COOEHHOCTH (hTOpa MO CPABHEHUIO C APYTUMU ranoreHamu? s okucnureabHo-
BOCCTaHOBHUTEJIHHBIX MPOILIECCOB HAMMUIIUTE 3JIEKTPOHHO-HOHHBIC YPABHEHUS MOTyPEaKIIU.
5. Kak usmensiercs B psy rajgoresosoopogoB HF-HCI-HBr-HI: a) mexxaromuoe paccrostaue H-
Hal, 6) npo4HOCTh CBSI3U, B) KUCIIOTHBIE CBOICTBA UX pacTBOPOB B Boje?
6. Kak U3MeHSIFOTCSl BOCCTAaHOBHUTEIbHBIC CBOWCTBA B psALy rajsorenoBogopoxos HF-HCI-HBr-HI?
[IpowsmocTpupyiTe 3Ty 3aKOHOMEPHOCTh IIPUMEPAMM XMMMUYECKMX peakuui. Kak nosrydaror
raJioreHBoAopobl? J{Jisi OKMCINUTETIHHO-BOCCTAHOBUTENBHBIX IPOIIECCOB HAMUIIIUTE 3JIEKTPOHHO-
WOHHBIC YPAaBHEHUS MMOTYPEAKITHH.
7. Kak ranorensl pearupyot ¢ Boj10oii? Hanummure ypaBHeHHsI COOTBETCTBYIOIIUX peakiuii. Jlaite
oTpesieNIeHUe PEeaKIUK JUCIIPOTIOPIIHOHUPOBAHUS.
8. KakoBo Haszanue kucior HCIO, HCIO2, HCIO3, HCIO4 u u ux coxneii. Kak mMensercs cuna
kuciot B psgy HCIO-HCIO2-HCIO3-HCI04?
9. Kak menstrorcst okuciutenbhbie cBoiictBa B psiry HCIO-HCIO2-HCIO3-HCIO4?
10. ConocraBbte 1o psimy okcokuciaor HCIO3-HBrOs-HIOs: a) oxucnutensHble CBOMCTBa, 0)
KHUCITIOTHBIE CBOMCTBA, B) TEPMUYECKYIO yCTOMYMBOCTh. Hamuimre ypaBHEHUS COOTBETCTBYIOIINX
peaKunii.

4.1.2 Tlpumepbl pacyeTHbIX 33124, pACCMATPHBAEMbIX HA 3aHATHAX

1. B xakom KoJuuecTBe BOJIbI ciieyeT pactBoputh 23 T raunepuna C3IH8O3, yrobsl noayyuTh
pactBop ¢ Temmeparypoit kunerus 100,104 °C? DOysuHoCKomUUecKass KOHCTaHTa BOJBI PaBHA
0,52 °C-kr/mMoIb.

2. Paccumtaiite maccy 15 % oneyma, KOoTopyro HEOOX0IUMO 100aBUTh K 4,46 KI BOJIbI, YTOOBI
MOJIYYHUTh PAacTBOP C MacCOBOM JI0JIeH CepHOM KUCIOTH paBHOH 4,7 % tutotHOCTHIO 1,035 T/ MIT.
Paccuuraiite pH nomydeHHOro pactBopa, NpHUHAB, YTO CEpHAasl KHUCIOTA IO NMEPBOM CTYINEHU
MIOJIHOCTBIO JUCCOLIMMPOBAHA, 4 IO BTOPOM CTYIIEHM SBIIACTCS KHCIOTOW CpPEIHEHW CWIBI H
XapakTepu3yercsi KOHCTaHTo# auccornnanuu Ka2 (H2S04) = 1,2:102.

3. IIpu kakoii u3 peaxuii ropeans HaS Beimenurces 60mbIe TEIUIOTHI:

2H>S(1) + Oo(T) = 2S(x) + 2H20(1) nnu 2H2S(1) + 302(1) = 2S02(T) + 2H20(T1),

eciu TemnoTel obOpasosaHus HoS(r), H2O(r) m SO2(r), cOOTBETCTBEHHO, DPAaBHBI
(xIx/momnp): -20,15; -241,88; -297,00?

4. PaccuuraiiTe 3HaUY€HUs] KOHCTAHTHI THUJIPOJIM3a, CTEMEHW Tuiaposmsza u pH pa3daBieHHOTO
pactBopa Hutputa aMmonus NH4NO:2 npu temnepatype 22 °C. MoHHOEe npou3Be/leHHE BOJIbI
paBHO 1:10"1*, KOHCTAHTBI UCCOMHAIIIN Ka(HNO2) = 4,010 Kb(NH4OH) = 1,8A107°.

5. PaccumraiiTe Maccy XJopHuJa aMMOHHUSA, KOTOPYIO HeoOXxoaumo no0aBuTh K 0,5 51 BOoIHOTO
pacTBopa ruIpokcuia aMMoHus KoHieHTpaueit 0,05 moinb / 1, uto6s1 pH pacTBOpa cTan paBHEIM
8. Crenenp auccouuanuu coinu B pactBope paBHa 90 %, KOHCTaHTa AMCCOLMALNU
Kb(NHsOH) = 1,8:10°°.

6. CocraBbTe MOJEKYJSpHbIE M HMOHHBIE YPABHEHHUS THAPOJIM3a CIEAYIOLUIMX COJIeH: XJIOpUI
xenesa (II), anerat kanus, Hutpat xpoma (I1I). Kakoe 3nauenue pH nmeroT pactBopbl 3TUX coneit?



OtBer moarBepautTe pacueroM mist 0,05 Monb/m pacTBOpa OJHOW W3 TPHUBEICHHBIX COJICH.
TpeOyro1ryiocsi KOHCTAaHTY BO3BMHUTE B CITPABOYHHUKE.

7. TBepmoe KpUCTAIIIMYECKOE COEAMHEHHE, COCTOsIlee M3 OJHOBAJIEHTHOTO MeTalja H
OJTHOBAJICHTHOTO HEMETaJlIa, YJHEPTUYHO pearupyeT ¢ BOJAOWH M BOJHBIMU PACTBOPAMHU KHUCIIOT C
BblIeTIeHHEeM Boiopoaa. [Ipu B3aumoeiicTBiM ¢ BO10#1 2,4 T 3TOT0 BellecTBa BBIICIHUIICS BOAOPOT
o0vemoMm 2630 ma (u3mepeno npu 37 °C u 98 klla), a pactBop nprodpen MEI0YHYI0 PEAKIUIO.
Omnpenenure cocTaB BelIeCTBAa U HATUIINUTE YPABHEHUS €0 PEaKIMH ¢ BOAOH, COJIISTHON KUCIOTON
U XJIOPOM.

8. Cynwdun xenesa (I1) maccoii 9,5 r o6paboTany pacCTBOPOM COJITHON KHCIOTHI 00beMoM 70 Mt
Cc MaccoBoil goneit xmopoBomopoma 12 % (p=1,06 t/mu). Paccumraiite maccy u o0beM
BbIIETIUBIIErocs Ta3a (H.y.). Onpeaenute, Kakas cojib 00pa3yeTcsl Ipy MPOMYCKaHUU 3TOTO rasza
yepes pacTBOp, coAepkKalluii 4 r ruipokcua Kanus. Paccunraiite KOJu4ecTBO BELECTBA U MAacCy
9TOM COJIH.

4.1.3 Ilpumepbl KOHTPOJBHBIX padoT

Teopernyeckue BONMPOCHI
1. AToMHO-MOJEKYIIsIpHAS] TEOPUSL.
2. OCHOBHBIE CTEXHOMETPUYECKHE 3aKOHBI.
3. 'a30BbI€ 3aKOHBI.
4. IloHATHEe O XUMUYECKOM SKBUBAJICHTE, 3aKOH YKBUBAJIEHTOB.
5. Onpenenenre aTOMHBIX Macc 3JIEMEHTOB.
6. IloHATHA: TepMOAMHAMHUYECKass CHUCTeMa, MapaMmeTpbl (QYHKIMH) COCTOSIHMA. BHYyTpeHHss
SHEprus, TemioTa, padora.
7. IlepBblii 3aKOH TEpMOJUMHAMUKH, IPUMEHEHHE B XUMUU: 3aKOH ['ecca, ciieAcTBUS U3 3aKOHA
I'ecca.
8. CrangapTHO€  COCTOSHHME  BEIIECTBA, CTAaHIApTHBIE  HHTAIBIMU  OOpa30BaHUS.
TepMoxuMuyeckue pacueTsl, OCHOBaHHbIE Ha 3aKoHe [ ecca.
9. IlonsTHE O PaBHOBECHBIX MPOIIECCaX B XMMUYECKOH TEPMOAMHAMUKE.
10. Camoripon3BOIBHOE U HECAMOIIPOU3BOJIBHOE MTPOTEKAHHUE MIPOIIECCOB.
11. Bropoii 3akoH TepMoguHaMUKU. VI3MeHeHNe SHTPOIMH B Pa3IMUHBIX Mpolieccax (XUuMHUEcKas
peakuus, HarpeBaHHMe BellecTBa, (Pa3oBBIM Iepexoh, pacuiMpeHue rasa). BeposTHocTHas
TPAKTOBKA MOHATHUSA “DHTpONHUS”, ypaBHEHUE bosbiMaHa.
12. Tpermii 3akoH TepmoguHamMuku (moctynatr Ilmanka). Pacder aOCONIOTHBIX 3HAYCHHMA
SHTPOIIHH.
13. KpuTepuu caMonpon3BOIEHOTO MPOTEKAHMS XUMUYIECKHX TIPOIIECCOB B PA3INYHBIX CHCTEMAX.
14. Oueprus ['m66ca. Dneprus ['enpmromsbia.
15. TepmoarHaMUYECKUIA BHIBOJ] 3aKOHA JIEHCTBYIOIIUX MacC.
16. CkopocTh XMMHUYECKOH peaKIiH.
17. 3aBHCUMOCTh CKOPOCTH PEAKIIUU OT KOHIICHTPAIIMH PEarupyOIINX BEIIECTB.
18. Mexauusm peakiuu. ITopsiiok 1 MOJIEKYISPHOCTD PEAKIIUH.
19. Kunernyeckue KpUBBIE PEAKIMI MEPBOTO M BTOPOTO TOPSIKOB, OMPEICICHNE KOHCTAaHTHI
CKOPOCTH M NOPSIIKA PEAKIIUH 110 IKCIIEPUMEHTAIbHBIM JAHHBIM.
20. 3aBHCHMOCTH CKOPOCTH pPEaKIMH OT TeMIepaTypbl: mpaBwio Banr-I'odda, ypaBHeHHE
Appennyca. IlpencraBieHue 0 TEOpUM aKTHBHBIX CTOJIKHOBEHHMH M TEOPUM aKTHUBHPOBAHHOTO
KOMIUIEeKCa, (PU3HUECKUN CMBICI MTPEIIKCIIOHEHIINATbEHOTO MHOKHUTENS B YpaBHEHUN AppeHuyca.
21. Karanus.
22. Xummaeckoe paBHoBecue. [Tpunmumn Jle [llarense.
23. 'ereporeHHbIC paBHOBECHS.
24. Crioco0Obl BBIpa)KEHHSI COCTaBa pacTBopa. PacTBOpHUMOCTS.
25. DHepreTHKa MpoLECCOB PACTBOPEHUS, BIUSHUE SHTAIBIMIHOTO U SHTPOIUIHOTO (HaKTOPOB.



26. Nneanbuplie pacTtBophl. 3akoH Paynsa. Kumenwe m 3ameps3anue pactBopoB. OmpenencHue
MOJIEKYJISIPHOM Macchl B 30YJIHMOCKOIMMYECKOM M KPHOCKOITMYECKOM METO/IE.

27. Ocmoc. OCMOTHYECKOE TaBJICHUE.

28. OTKIOHEHUS PACTBOPOB OT WACAIBHOCTH, MPHYUHBL. AKTHUBHOCTH. Koadduiment
AKTUBHOCTH. DIIEKTPOJIUTHYECKas quccounanus. M3otonnueckuit koadduuneHr.

29. CunbHbIe U ci1adble 31eKTPoIUTHI. [lucconmanus caadbix 3JeKTPOIUTOB.

30. KoncranTa u crenens gucconuanuu. 3aKoH pa3zdasnenus OcTBaibaa.

31. PaBHOBecHe MEXIy PacTBOPOM SIIEKTPOJIHMTA M ocankoMm. [IpomsBeneHne pacTBOPHUMOCTH.
Ycnosue Beimagenust ocanaka. ConeBoit 3G exT.

32. Iucconmanus Boasl. Bomopoauslit mokasarens. Pacuer pH pacTBOpoB KMCIOT M OCHOBaHUH.
33. I'maponus coneit, pacuer pH pacTBOPOB TUAPONU3YIOMIMXCS COJNEH, YCIOBUS MPOTEKAHUS
«HEOOpPaTUMOro» IMIPOoJIn3a.

34. bydepnrbie pactBopsl, pacuet pH, OydepHast eMKOCTb.

35. OcCHOBHBIC TOJIOKEHHUSI TPOTOJUTHUYECKON Teopun bpencrena-Jloypu, mnpuMeHeHHe K
peakuusM HEWUTpalu3aluu, JUCCOLMAIMHU, TUIPOJM3a, MPOTEKAIIIMM B BOJHBIX pacTBOpax;
COMPSIKEHHBIE Tapbl KUCJIOT U OCHOBAHUU.

36. Teopus JIsrouca. Teopus ITupcona.

37. Pannue teopuu o crpoeHuu aroma. Mozaenu Tomcona, Pesepdopa, moctynarst bopa.

38. KopryckynsapHO-BOIHOBOI yanu3m. YpaBHenue ae bpoins. [Ipunuun HeonpeaeneHHOCTH
['eitzenOepra.

39. VYpasuenue lllpenunrepa. BonHoBas ¢ynkuus snexktpoHa. PamuanbHas u opOuTambHas
COCTaBIISIONTNE BOTHOBOU (hyHKIIMU. KBaHTOBBIE UMCIIa.

40. ITopsaok 3anomHeHHs 3IeKTPOHHBIX 000n04ek. [Ipuniun [laynu. [IpaBuno Xynna. [1paBuna
KiteukoBckoro.

41. Tlepuonuyeckuii 3axoH. Ilepuoanueckas cucrema MenneneeBa. CTpyKTypa MepHOINUECKON
cucreMbl Menzeneesa.

42. CaoiicTBa aTOMOB: paJWyC, OJHEPrusl HOHM3AIMH, CPOJACTBO K  DIJIEKTPOHY,
AIIEKTPOOTPHUILIATEbHOCTh, BAJIEHTHOCTh U CTENEHb OKHCcIeHUs. [lepHoJuYHOCTh B M3MEHEHUU
CBOMCTB aTOMOB XMMHYECKHUX 3JIEMEHTOB.

43. Tlpupoma XUMHYECKOW CBSI3U. 3aBHCHMOCTHh TIOTEHIIMAIBHONH JHEPTHMH CHCTEMBI OT
MEXBAIEPHOTO PACCTOSIHUA. XapaKTEPUCTUKN XUMUUYECKOU CBSI3U: SHEPIUsl, IJIUHA.

44. VloHHas cBSA3b. DHEPIHsl HOHHOW CBSA3H U SHEPTHUSI KPUCTAJUIMYECKOMN PEIIEeTKH.

45. OcHOBHbBIE TOJOXKEeHUS MeTofa BaleHTHBIX cBsizeld (BC). OOMeHHBIE M JTOHOPHO-
aKLIENITOPHBIN MeXaHU3M 00pa30BaHUs KOBAJICHTHON CBSI3H.

46. Teopust THOpUIM3ALIMHM ATOMHBIX OpOUTAJIEH.

47. MexMolnekysipHOe B3auMojelcTBHE. BaH-Iep-BaanbCoBbI€ CHIIBL: JIUIONb-TUIOIBHOE,
WHIYKIHUOHHOE, AMCIEPCUOHHOE B3aMMOJECHCTBUS. BomopoaHas CBs3b, BIHMSHUE HAIAYUs
BOJIOPOJIHOM CBSI3M HA CBOWCTBA BEILIECTB.

48. Mertamnnueckasi CBs3b. 30HHAs Teopus. J{UINeKTPUKH, MOTYIPOBOJIHUKH U TPOBOIHHUKH.

49. Yro Takoe arom? M3 uero on cocroutr? YUto Takoe MmaccoBoe umcino? Yto Takoe
PaAMOAaKTUBHOCT, W mepuoj mnoiypacnana? IlpuBenure mpumep peakuuu pagrnoaKTUBHOIO
pacnaza.

50. Yro ompenensercs npuniunom [laynu u npaBunamu Xynpaa? IlpuBenute SIEKTPOHHYIO
kordurypammo S, Cr, Ge, Br, Rb, Ti**, Fe®*, P**, naunnas oT npeImecTByONIero 61aropoaHoro
rasa.

51. Yem ompenensieTcs NEPUOJUYHOCTH CBOWCTB dJeMeHTOB? I[lpuBenuTe COBpeMEHHYIO
dopmynupoBky Ileproanyeckoro 3akoHa. YKaKUTE MeCTa pacloIOKEHUs METalloB |
HEMETAJLIOB, S-, p-, d-, u f-amemenToB B [lepuoauueckoii cucreme.

52. O6cynuTe crienyromue OCHOBHBIE CBOWMCTBA XMMMUYECKHX 3JIEMEHTOB: aTOMHBIM paauyc,
NEepBbI MOTEHLMAd HOHU3ALWHU, CPOJACTBO K 3JIEKTPOHY, IEKTPOOTPHUIATEIbHOCTh. KakoBbl
OCHOBHBI€ TEHJICHLIUA U3MEHEHUS ITUX BEJIMUMH B FPYIIAX U NEeproiax?



53. Uro takoe xumudeckas cBs3b? Kakue cuibl 0OBEAMHSIOT aTOMBI B MOJIEKYJbI? KakoBb
OCHOBHBIE IMapaMeTpbl XUMUYECKOM cBA3U? Ha30BUTE OCHOBHBIE THIIBI XUMUYECKOMN CBS3H.

54. Yto Takoe koBajeHTHas CBsi3b? KakoBBI OCHOBBI MeToAa BajieHTHBIX cBs3eid (MBC)? Kak
omnpeensieTcs B3auMojieicTBUe aToMOB B cxeme JIbtonca? UTo Takoe JOHOPHO-aKIIENTOPHOE
B3aumoeiicteue? Ilpuseanre crpykrypsl JIbtouca aus monekysn HF, PF3, CCls, COClo.

55. OOcyauTte TMOHSATUS «KPATHOCTH CBSI3M», «IPABUJIO OKTETA», «HACHIIIAEMOCTHh CBSI3HY,
«moJsipU3yeMocTh CBs3u»? UTO Takoe HampaBiICHHOCTh KOBAJEHTHOW CBSI3U, TUOpuau3anusi?
I[IpuBeuTe NpUMeEpsl MONeKyn ¢ SP° u Sp? rubpuausanueil. B ueM IpPOABIAIOTCS HEAOCTATKH
MBC?

56. OKHCIUTENHFHO-BOCCTAHOBUTENIFHBIE TMPOLECCHl KaK pPEakUud MEepeHoca 3JIEKTPOHA.
Oxkucnurenu u BoccTaHOBUTENHN. COCTaBIEHUE YPAaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkuii, IpOTEKAOIIUX B BOJHBIX PACTBOPAX METOJOM HOHHO-MOJIEKYJISIPHBIX OJypPEaKIIUM.
57. KonuyecTBeHHbIE XapPaKTEPUCTUKH  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  IE€PEXO/I0B.
ONeKTpoJHble NOTEHUHUAIbl METAUIOB. ['ampBaHHMYecKuil 31eMeHT. BoaoponHblil anexTpon u
BOJOPOJHBIN HYJIb OTCYETA MOTEHIIMAJIOB.

58. CrannmapTHbIie YCIOBHS M CTaHJAPTHBIA MOTEHIMAN MOJypeakiuu. TabauIbl CTaHIAPTHBIX
BOCCTAHOBUTENBHBIX MOTEHUHUANOB. Vcmonb3oBaHue TaOMUYHBIX JAaHHBIX JJS  OLEHKHU
BO3MOXXHOCTH TPOTEKAaHUS OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUid B CTaHAAPTHBIX
YCIIOBHSIX.

59. YpaBuenus Heprcra 151 moTeHIIMANA 3JEKTPO/IA U IS PEJOKC-PEAKIIHH.

60. Biiusnue pH Ha BenTM4MHY MOTEHIIMAIOB BOJOPOIHOTO, KUCIOPOIHOTO U APYTUX NEKTPOIOB.
61. YuacTre BO/bI B pEaKIHsIX B KAUECTBE OKUCIIUTEISI M BOCCTAHOBHUTEIS, 3aBUCUMOCTH OT pH.
62. DieKTposInu3 pacCTBOPOB U PACILIABOB, MPOIIECCHI, MPOTEKAIOIINE HA KaTOJIe U aHOJE.

63. Koppo3ust MeTayuioB, MEXaHHU3M OJIIEKTPOXMMHUYECKOH KOPPO3WH, CHOCOOBI 3alIUTHl OT
KOpPPO3UH.

TunoBble PAaCUYE€THBIC 3aIaHUA

- [IpuBenenust o0bema raza K HOpMJIbHBIM YCIIOBHSIM.

- Beruncienrne OTHOCUTENbHOM MIIOTHOCTH ras3a Mo ero MOJIEKYJISIpHOM Macce.

- OnpeneneHue MOJIEKYJIIPHON MaccChl 10 TUIOTHOCTH Ta3a.

- Beruncnenue MoJISIpHON Macchl ra3a o MOJIbHOMY 00beMY.

- OnpeneneHue MOJIEKYJISIPHOM Macchl 1o ypaBHeHUI0 MenaeneeBa — Kitaneiipona.

- OnpeneneHue cpeaHend MOJICKYJISIPHOW MacChl CMECH T'a30B MO0 OTHOCUTEIbHON TIJIOTHOCTH.
- OnpeneneHue napuralbHbIX JABICHHUI ra30B B CMECH.

- OnpeneneHue NaplHalIbHBIX JABJICHUHN ra30B B CMECH 10 00bEMHOM J10JIe Ta30B B CMECH U
o011IeMy JaBJICHUIO.

- Onpenenenue o0beMa ra3a mo 3aJaHHOM Macce.

- OmnpeneneHre Macchl ra3a Mo 3aJlaHHOMY 00BEMY.

- Beruncnenue abCoMOTHONW MacChl MOJIEKYJTbI BEIIECTBA.

- Pacuet pakTOpOB SKBUBATIEHTHOCTH 3JIEMEHTOB U BEIIECTB M0 XUMHUYECKUM (popMyTiam.

- Beruncnenue hpakTopoB SKBUBAJICHTHOCTH B XUMHUYECKUX PEAKIIHIX.

- OnpeneneHue MOJIIPHON Macchl SKBUBAJICHTA AJIEMEHTA.

- OnpeneneHne MOJIIPHON MacChl SKBUBAJICHTA AJIEMEHTA 10 €0 MacCOBOM JI0JIe B XUMUYECKOM
COEIMHEHUH.

- OnpeneneHne MOJIIPHOM MacChl SKBUBAJICHTA CJIOKHBIX BEIIECTB B PEAKITUAX OOMEHa.

- OnpeneneHne MOJIIPHOM MacChl SKBUBAJICHTA CJIIOKHOTO BELIECTBA MO PEAKIUU
B3aUMOJICHCTBUS €0 C JPYTUM BEIIECTBOM.

- Haxoxnenue mpocreiimieii (hopMyIibl BEIIeCTBa MO MACCOBBIM JIOJISIM DJIEMEHTOB.

- Haxoxxnenne uctuaHOM (DOPMYIIBI BEIIECTBA IO MACCOBBIM JIOJISIM SJIEMEHTOB U
MOJIEKYJIAPHOM Macce.

- Beruncnenue cTaHAapTHRIX TEIUIOT (SHTAIBITNN) 00pa30BaHUsI BEMIECTB MO TEIJIOBBIM



s dexram peakiuii 1 TeTIOBBIX A(P(PEKTOB XMMUIECKUX PEaKIUi 10 CTaHIAPTHBIM TEIIOTaM
00pa30BaHUs pearupyromnx BeHIecTB.

- Pacuer terioBoro a¢dexra peakiuy no CTaHAapTHBIM TEIIOTaM CTOpPaHUs pearupyrommx
BELIECTB.

- PacueTtsl, ocHOBaHHBIEC HA B3aUMOCBSI3U BHYTPEHHEH SHEPTUU U SHTAJIBITUH.

- Beruncnenue u3menenus sueprun [ m66ca. Onpenenenue BO3MOKHOCTH POTEKAaHUS Tpoliecca
0 BeJIMYMHE U3MEHeHus sHeprun ['udoca.

- Bolunciienue u3MeHeHus S3HTPOIIUY Pa3IMYHBIX poleccoB. OnpeeseHne BO3MOKHOCTH
MPOTEKaHHUs MPOLecca M0 BEIMYUHE U3MEHEHHS SHTPOIIUU PEaKIIUH.

- Beruucnenue n3menenust sHeprun [ m66ca XuMUUeCKo peakiuy Mo 3HaYeHUSIM CTaHIapTHBIX
SHTAJIBIUNA U SHTPONIUNA PEarupyroLIUX BELIECTB.

- [IpumeHeHne TepMOIMHAMUYECKUX (DYHKUIUH I XapaKTePUCTUKH CBOMCTB M pEaKIIMOHHON
CIIOCOOHOCTH BEILIECTB.

- Bolunciienue ckopocTy peakuy Mo KOHLEHTPALUsAM pearupyoniuX BELIeCTB.

- OnpenenieHue MopsIKa peaKiuu.

- BiinsiHue naBiieHus: Ha CKOPOCTh PEaKIUU.

- OmnpeneneHue U3MEHEHHs] CKOPOCTU PEAKIUH BCIEACTBHE U3MEHEHHS TEMIIEPATYPHI.

- Boruniciienue n3MeHeHus: BpeMEHU IPOTEKaHUsl PEAKIMK IPY U3MEHEHUH TEMIIEPATYPBI.

- Borunicnenue sHeprun akTUBALUK PEAKIIHH.

- BoluniciieHue KOHCTaHThl paBHOBECHSI PEaKLIUU 110 PABHOBECHBIM KOHIIEHTPALUSIM
pearupyromurx BelecTB U Olpe/IeJICHHE UX UCXOIHBIX KOHIICHTPAIUH.

- Bolunciienue paBHOBECHBIX KOHIIEHTPALMI pearupyromux BeIlecTB.

- Onpenenenue u3MeHeHust sHepruu [ no6ca peakuu o BeIMUYnHE KOHCTAHTHI PAaBHOBECHS.
- BiinsiHue n3MeHeHus: KOHIIEHTPAli pearupyoliyxX BEIIEeCTB Ha CMEILIEHNE paBHOBECHS.

- BiiusiHue n3MeneHus TemnepaTypsl Ha CMEIIeHHe XUMUYECKOTO PAaBHOBECHSL.

- Bolunciienue paBHOBECHBIX KOHIIEHTPALMM pearupyomnx BEIEecTB I0CIe CMELEHUS
paBHOBECHS.

- Boruniciienue HOHHOM CHJTbI PACTBOPA CUIIBHOTO AJIEKTPOJINTA, aKTUBHOM KOHILIEHTPALUU
pacTBOpa CUIBHOIO 3JIEKTPOJINTA, CPETHETO KOAPPHUIIMEHTa AaKTUBHOCTH CUIIBHOT'O 3JIEKTPOJIUTA
110 MOHHOM CHJIE PacTBOpa.

- Bolunciienne KOHIEHTpali HOHOB MaJIOpaCTBOPUMOTO JIEKTPOJIUTA B €0 HACBILICHHOM
pacTBope.

- Bolunciienne KOHIEHTpalMi HOHOB MajopacTBOPUMOTO 3JIEKTPOJIMTA B €70 HACHIILICHHOM
pacTBOpe B MPUCYTCTBUHM OJHOMMEHHBIX HOHOB.

- Boruncnenue npon3BeeHUs paCTBOPUMOCTH MajIOpaCTBOPUMOTO 3JIEKTPOIIMTA.

- OnpenienieHye yCIOBUM BbINAIEHUS OCAIKA.

- Beruucnenue BOAOPOAHOTO MOKA3aTelsl PaCTBOPa CUIIBHOTO U CI1a00ro 3JIEKTPOJINTA.

- Beruncnenue konnentpaiuu noHoB OH™ mo BenmuymHe BOJAOPOIHOTO MTOKA3aTelsi pacTBOpA.
- Boruucnenue pH cuibHOTO 37€KTPOIUTA € YIETOM €ro Ko3(hGUIueHTa akTHBHOCTH.

- Boluniciienne KOHCTaHThI THAPOIIN3A COJIM; CTENEHH TUAPOIIN3a COJIH.

- Beruucnenue pH OydepHoro pactBopa.

- CocTaBiieHHE ypaBHEHUI PeaKIMil: MEKMOJIEKYJISIPHOTO OKUCIICHUSI-BOCCTAHOBJIEHUS;
JUCIIPONIOPLUOHUPOBAHNS; BHYTPUMOJIEKYJIIPHOTO OKUCIIEHUA-BOCCTAHOBIICHUS;

- OmnpenienieHre HaIllpaBJIeHNs OKUCIUTEIbHO-BOCCTAHOBUTEIHHON PEAaKIMU [0 BEIMYMHE
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX TOTEHIIMAJIOB PEArnpyOIINX BEIIECTB.

- OnpeneneHrie BO3MOXHOCTH POTEKAaHUSI OKHCINTEIbHO-BOCCTAHOBUTEIBHOMN peakluy Mo
BEJIMYMHE U3MEHEeHUs dHepruu ['ub0ca peakiuu.

- Boruncnienue oKHCIUTENIbHO-BOCCTAHOBUTENBHOTO MMOTEHIMANIa CUCTEMBI.

- BoIunciienne KOHCTaHThl PpaBHOBECHSI OKUCIUTEIBHO-BOCCTAHOBUTEIBHOM peaKIny.

- OnpenieneHrie BO3MOXHOCTH MPOTEKAaHUS peaKIUU B FaJIbBAHUYECKOM 3JIEMEHTE.

- Onpenenenne 3/1C ranbBaHMYECKOIO MJIEMEHTA C Y4€TOM KOHILIEHTPAIil HOHOB.



- [Ipumenenne 3akoHOB Dapaest IpU paCCMOTPEHUH JICKTPOITU3a PACTIABOB AIEKTPOIUTOB H
BOIOHLIX paCTBOPOB 3JICKTPOJIMTOB.

Kpurepun oueHKH pedTHHIOBBIX KOHTPOJIbHBIX PadoT:

Kpurepun Ouenka YpoBeHb
OTBeT NOJIHBIN, MPABUIIBLHBINA, CAMOCTOATEIIbHBIH, «OTIIMIHOY IloBrITICHHBIH
MaTrepual U3J105KEH B OIIPEIEICHHOM JIOTHYECKON (IpPOABMHYTHI)
MOCJIeI0BATEILHOCTH, ICMOHCTPUPYETCS YPOBEHB

MHOTI'OCTOPOHHOCTB ITOXO0/10B, MHOI'OACIIEKTHOCTh
o0Cyx1eHus Ipo0IJIEMBl, YMEHHE HAaXOAUTh
palrOHaIbHBIC ITyTH PELICHU 3a1a4, yCTAHABIMBATh
IIPUYMHHO- CJIEICTBEHHBIE CBA3M MEXKIY CTPOCHHUEM,
CBOMCTBAaMH U IPUMEHEHHUEM BEILECTB, B JIOTUYECKOM
paccyXKIeHUH IPU PELICHNH 33/1a41, TpapUuecKux
MOCTPOEHUSIX HET OIIMOOK, 3a7a4a perieHa
palMoHaAIBHBIM CIIOCOOOM C KOPPEKTHBIM
UCIOJIb30BaHUEM HEOOXOAMMBIX (PU3UKO-XUMHUECKUX
BEJIMYMH, IIOJy4eH BepHbIi oTBeT. PaboTa BbIOIHEHA HA

76-100 %
JlaH MOJIHBIN, IPaBUIIBHBIN OTBET HA OCHOBE U3YUYCHHBIX «XOpOLLO» 0a30BbIii
MOHATUM, KOHLENINUN, 3aKOHOMEPHOCTEHN, TEOPUH, HO YPOBEHb

JOMYCKAIOTCsl HECYIIECTBEHHBIE OMIMOKH B pacueTax mpu
pemennu 3a1a4. Pabora BeimosHeHa Ha 66-75 %

JlaH MOJTHBIN OTBET, HO PU 3TOM €CTh CYIIECTBCHHbIC «yIIOBJIETBO- HIOPOTOBBIH
OIIINOKHU YKa3bIBarOUC HA HCYMCHUC M CIIO0JIb30BATh PUTCIIBHO» YPOBCHBb
TEOPETHUYECKHE 3HAHUS U YMEHHS IIPU PEILICHUN
IIOCTAaBJICHHBIX 3a1a4. HaHHBIC HpO6€HBI B 3HAHUAX HE
NPEMATCTBYIOT AajbHeleMy oOyuenuto. Pabora
BbInosiHeHa Ha 50-65 %

OTBeTr 0OHapy’KMBAET HE3HAHNE OCHOBHOIO (TIOPOTOBOTI0) | «HEYAOBJIETBO- | YPOBEHb HE
cojJiep;kaHusi yueOHoro matepuaia Pabora BbimosHeHa PHUTEIBEHO» chopMUpOBaH
MmeHee 50 %

4.2 ®oHJ OLIEHOYHBIX CPEACTB JIs POBeACHNUs MPOMEKYTOYHOM aTTeCTAllUM.

J1714 OLIeHKH 3HAaHU, YMEHUH, HAaBBIKOB U (MJIM) OMBITA IEATEIHHOCTH, XapaKTePU3YIOIIUX
sTanbl  (OPMHUPOBAHUS KOMIETEHIIMA B TPOIECCEe OCBOCHUS ITUCHUIUTUHBI «OOmas u
HEOpraHMYeCcKass XUMHUs», MPOBOJUTCS MPOMEKYTOUHAs aTTecTalus B Buae dk3amena (1, 2, 3
ceMecTp).

4.2.1 OueHo4YHBIE CPEACTBA JJIA MPOBEIEHHUS JK3aMeHa !

Bomnpocsl k 3x3ameny (1 cemectp)
1. AToMHO-MoOMeKysipHast Teopusi. OCHOBHbBIE CTEXMOMETPUUYECKHE 3aKOHBI. ['a30BbI€ 3aKOHBI.
2. IloHsiTHe 0 XMMHUYECKOM SKBUBAJICHTE, 3aKOH 3KBUBAJIECHTOB. OmNpeAeieHue aTOMHBIX Mace
3JIEMEHTOB.
3. TepmonHaMu4YecKasi CHCTEMa, THUITBI CUCTEM | MpoIieccoB. [lapameTprl, GyHKIIMH COCTOSHUS.
BuyTpennsist sHeprus, TemnoTa, padota. [lepBsiii 3aKOH TEPMOIMHAMUKH.
4. IlpuMeHeHue MepBoro 3aK0Ha TEPMOJIMHAMUKN K U30XOPHBIM B U300apHBIM ITporieccam. 3aKoH
I'ecca, cneacteue u3 3akoHa ['ecca. TepMOXUMHUUECKHUE YPABHEHUS.



5. TermnoeMKOCTh. 3aBUCUMOCTh U3MEHEHHS SHTAJIBIINN XUMUYECKOW PEAKIIMU OT TEMIIEPATYPhI
(3axon Kupxrogda).

6. OHTpomus, TEPMOAMHAMUYECKOE W BEPOSATHOCTHOE ompenenacHue. CaMONpou3BOIbHOE M
HECaMOIIPOU3BOJIBHOE NPOTEKAHUE ITpoLieccoB. BTOpOii 3aKOH TEpMOAMHAMUKH.

7. I3MeHeHue SHTPONMHU B PA3IMYHBIX IIPOLECCAX: XMMHUUYECKas PeaKLysl, HArpeBaHUE BEILECTBa,
¢a3oBble MEpexoibl, pacHIMpeHne raza. TpeTuil 3akoH TepMoauHamuKkH (moctynar [lmanka).
PacueT aGCONMOTHBIX 3HAYEHUI SHTPOIHH.

8. Kpurepun caMonpon3BOIbHOIO IPOTEKAHUS XUMUYECKUX IIPOLIECCOB B 3aKPBITHIX CUCTEMAX:
sHeprusa ['m60ca, sHeprus I'enbMronbua. PaBHOBecHe B M30IMPOBAHHBIX U HEU30JIHMPOBAHHBIX
CUCTEMAX.

9. OcHOBHBIE MOHATUSA XUMUYECKON KHHETUKU: CKOPOCTh, MEXaHU3M, IIOPATOK, MOJIEKYJIIPHOCTh
peakuuu. DakToOpbl, BIUAIOLIME HA CKOPOCTh peakuuu. CKOpPOCTh peaklUyd B TE€TEPOre€HHOU
CUCTEME.

10. [locTpoeHre KNHETUYECKUX KPUBBIX Ul PEAKLMI IEPBOrO U BTOPOro nopsiaka. Onpenenenue
KOHCTAaHTBI CKOPOCTH 110 dKCIIEPUMEHTAIIBHBIM JaHHBIM. JINMUTHPYIOIIAs CTaus.

11. 3aBUCHMOCTH CKOpOCTH peakiuu oT Temmeparypsl. [IpaBwino Bant-T'odda. YpaBuHenue
AppeHnyca, 5KCIIEpUMEHTAIbHOE ONPECIIEHUE SHEPTUN AaKTUBALINH.

12 [IpencraBieHre 0 TEOPUM aKTUBHBIX CTOJKHOBEHUHN U TEOPUU aKTUBHUPOBAHHOI'O KOMILIEKCA.
Karanus, katanuzatopsl. UHTMOUTOPBI.

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

14. KoncranTa xumuueckoro pasHosecus. [Ipunuun Jle Hatenbe. CBA3b KOHCTaHTBI pABHOBECHUS
co cBoOoHOM sHeprueit ['nooca.

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

16. PacTBOpUMOCTb BELIECTB, HACBIIIEHHBIE U IEPECHILICHHBIE PAacTBOPBI, BIUSHUE
SHTAJBIIMUHOTO M SHTPOIMUHHOTO (PaKTOpa HAa PaCTBOPHUMOCTH BEIECTB, OOBSICHEHUE BIHSHUS
TEMIIEPATYPbI HA PACTBOPUMOCTB I'a30B U TBEPABIX BEILIECTB.

17. UneanbHble pacTBOpHl. KO/IMraTuBHbIE CBOKCTBA PACTBOPOB: YMEHBIICHHUE JTaBICHUS I1apa
HaJl pacTBOPOM (3akoH Payiist), KuleHue u 3aMep3aHue pacTBOPOB, ONIPEIEICHUE MOJIEKYJIIIPHON
Macchl B 70YyJIMOCKOIMMYECKOM M KPHOCKOIMMYECKOM METoje, ocMoc, 3akoH Baut-I'odda mns
OCMOTHYECKOIO JaBJICHUS.

18. OTKII0HEHUS pacTBOPOB OT UACATBLHOCTH, IPUUKHBIL. [IoHATHE 00 aKTUBHOCTH, KO3 HULIEHTE
akTuBHOCTH. VlOHHas1 cuia pacTBopa.

19. Dnexrponurnyeckas auccouuanus. CBs3b M30TOHUYECKOro Kod(d@uIMEeHTa ¢ Kaxyulencs
CTENEHBIO NUCCOLMALMHN [T CUIBHBIX 2JIEKTPOIUTOB.

20. Huccommarusi ciaObix dJeKTposuToB. KOHCTaHTa nucconuanuu, CBA3b CO CTENECHBIO
Jcconuanuy (3akoH paszoasnenust OctBanpaa). Jucconuanus Boasl. BogopoaHslil mokazaTens.
21. Pacuet pH pacTBOpOB CHIIBHBIX U CJIA0BIX KUCJIOT U OCHOBAHHH.

22. I'upponu3 coneil: KOHCTaHTa TMIPOJIM3a M €€ CBA3b C KOHCTAHTOM JuccolManuu ciaadoro
ANEKTPOIUTa, pacyeT pH pacTBOPOB rMAPOIU3YIOIIUXCS CONEH.

23. BiusHue Temreparypsbl, paz0aBieHus U 100aBiIeHUs KHCIOT U IIeJoYeil Ha paBHOBEcUE B
peaKuy THAPOIIN3a COJIH, YCIOBUS MPOTEKaHUS «He0OpaTUMOro» TUAPOIIN3a.

24. Bydepnsle pacTBOpbI, puMepsl, pacyeT pH, oObsicHenue OydepHoro neicTus, OydepHas
€MKOCTb.

25. PaBHOBecHE MEXly pacTBOPOM MaJIOPACTBOPUMOIO CHIIBHOTO 3JIEKTPOJINTA U €0 OCAJIKOM,
MIPOM3BE/IEHNE PACTBOPHUMOCTH, YCIIOBHE BBIMAJIEHUSI OCa/iKa, pacyeT pacTBOPUMOCTHU, COJIEBOM
addekT, ero oObsICHEHHE.

26. OCHOBHBIE IOJIOKEHUS MPOTOIUTHYECKON Teopuu bpeHcrena-Jloypu, conpspkeHHbIE Tapbl
KHCIOT M OCHOBAaHMH, INPUMEHEHHE K pEaKIusM B BOJHOM pacTBOpe (AuccoLMaLus,
HeUTpaau3anus, TuApoIIn3).

27. Onpenenenue KUcioT U ocHoBaHuW 1o Jlstoucy. Teopus IlupcoHa, moHATHE O MATKUX U
KECTKUX KHCIIOTaX ¥ OCHOBaHUSX, IPUMEPBHI.



28. KommekcHeie coenqunenusi. Koopaunanuonnas teopusi Bepuepa. [loHsTus: neHTpanbHbII
aTOM, IMTAH[bl, BHEIIHAS W BHYTPEHHSA cQepbl KOMIUIEKCA, KOOPAMHAIMOHHOE YHUCIIO,
JNEHTaTHOCTh JuraHaa. HomeHknatypa KOMILUIEKCHBIX COEIWHEHUH, M30MepHUsi KOMILJIEKCHBIX
COCIMHECHU.

29.  OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE  peakuuu. KonuuecTBEHHbIE  XapaKTEPUCTHUKU
OKHCITUTEIbHO-BOCCTAHOBUTEILHBIX TPOIIECCOB: KOHCTAHTAa PaBHOBECHUsS, M3MEHEHUE SHEPTUU
['u66ca u DJIC, cBs3b MEXKTy HUMHU.

30. DnexTpoaHbIe MOTEHIIUATBI METALIOB. ["aJIbBaHUYECKU STIEMEHT.

31. Bogopoausiii snektpoa. CTaHAapTHBIE YCIOBHUS U CTAHJAPTHBIA MOTEHIMAI MOJYpPEaKIIUH.
@DopMbl MPEACTaBICHUSI CTaHIAPTHBIX JEKTPOAHBIX MOTEHIMANIOB: quarpamMmbl dpocTa, psiibl
Jlatumepa. XitopcepeOpsHBIi 3JIEKTPOI.

32. OnpezeneHue HaIpaBJIeHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHOIO MIPOLIECCA B CTAaHAAPTHBIX
ycaoBuUsX. 3aBUCUMOCTb HanpaBieHust OBP oT ycnoBuii, ypaBHenue HepHcTa aJist 3J1eKTpOHOTO
norennuana u 3/(C.

33. Bmusaue pH Ha BenMUMHY peAOKC-TIOTEHIMAla. Y4yacTHe BOJbl B OKHUCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUAX B POJIM OKUCITUTENSI U BOCCTAHOBUTEIISI, 3aBUCUMOCTH MOTEHIIMAJIA
BOJIOPOJIHOTO U KUCIOPOTHOTO 3JIEKTPOoAOoB OT pH.

34. DneKTpoau3: MPOLECChl, TPOUCXOISIINE B pacIjlaBaX M pacTBOpax 3JIEKTPOIHUTOB, 3aKOHbI
®apanest.

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

36. Pa3Butue npencrasieHuil o crpoenun aroma. Mogenu Tomcona, Pesepdopna, mocrymnarst
bopa. KBaHTOBO-KOPITyCKYJISPHBIHA Tyain3M, BOJTHOBAs IPUPO/Ia AJIEKTPOHA, runoresa ae bpoiins,
IPUHLIMII HeolpeaeneHHocTu I elizenOepra.

37. BonnoBas pynkuus snektpona. Ypasaenue lllpenunrepa. OpOutans. [lonstue o riaBHOM,
OopOUTaILHOM, MATHUTHOM, CTHUHOBOM KBAaHTOBBIX YHCIIAX.

38. Ilopamox 3amoIHEHHs AJIEKTPOHHBIX 000JIOYEK MHOTO3JIEKTPOHHBIX aTOMOB, OOBSCHEHHE
3aBUCUMOCTH JHEPTUM OpOUTalieil OT OpOWUTaIbHOTO KBAaHTOBOTO 4wucia, npuHiun [laymwm,
npaBuiio XyHja, npasuia KieukoBckoro.

39. CspolicTBa aTroOMOB: paauWyc, DSHEpPrUs HOHM3ALMM, CPOJCTBO K  DIIEKTPOHY,
anekTpoorpunareabHocth (o Ilomunry, Mamnukeny, Onpeny-PoxoBy). IlepuogudHocts B
W3MEHEHUH ITUX CBOMCTB aTOMOB XUMUYECKUX DJIEMEHTOB.

40. Iepuoanueckuii 3akoH u nepuoaudeckas cucrema JI. M. MenneneeBa. OOuiue cBoiicTBa
KJIaCCOB XUMHUYECKUX 3JICMEHTOB: MHEPTHBIC T'a3bl, THIIMYECKHUE DJIEMEHTHI, repexoaubie (d-) u
BHYTpUpsIHbIe iepexoubie (f-) ameMenTsI.

41. CocraB atoMHOro faapa. [ledexkt macchl, SHEpPrus CBSI3U HYKJIOHOB B fJpe€, 3aBUCUMOCTD
YCTOMYMBOCTH sJI€p OT YUCIa HYKJIOHOB. BUJIbI paln0aKTUBHOCTH, PaIMOAKTUBHBIE PSAJIbI.

42. 3aBHCHUMOCTh CKOPOCTH paTUOAKTHBHOTO pacraga OT KOJWYEeCTBA YaCTHIl, TEPHOJ
noyiypacnaja U KOHCTaHTa CKOPOCTU pacnaja. SnepHble peakiuu, peakiuy JeIeHUsl 1 CUHTe3a
anep.

43. Tlpupoga XMMHYECKOW CBSI3U. 3aBHUCHMOCTH TMOTEHIIMATBHOW YHEPTHH OT MEXbSIEPHOTO
PAcCTOSIHUSA. DHEPIus U IJIMHA XUMUYECKOHN CBSA3H.

44. OcHOBHBIE TOJOXKEHUSI MeToAa BaleHTHBIX cBsizedl (BC): crmoco® mocTpoeHHsi BOJIHOBOWMA
GYHKIIUM MOJIEKYJIbl, 0ObSCHEHNE NMPUYUHBI YCTOWYMBOCTU MoJeKys B Merone BC. CpoiicTBa
JIOHOPHO-aKLENTOPHON CBSI3U.

45. OObsicHeHue reoMeTpuueckoi ¢opMbl Mosiekyn ¢ mno3unuid meroga BC  (Teopus
THOPHIU3AIMH ATOMHBIX OpOUTAJICH).

46. VoHHas cBs3b. PacueT sHEpruu CBA3M MEX Ty HOHAMHU U SHEPTUH KPUCTAIUTHYSCKON PEIIETKH
MOHHOTO coeauHeHus. [lonspu3yeMocTh U MOJISIPU3YIOIIEE ACHCTBUE MOHOB, MX BIUSHUE HA
CTETNeHb HOHHOCTH CBSI3H.



47. Bungel MEXMOJIEKYJISPHOTO  B3aUMOJCHCTBUS  (OPHUEHTALIMOHHOE, HWHAYKIHOHHOE,
mucniepcuorHoe). [IpuunHbel 00pa3oBaHusi BOAOPOIHON CBSI3H, BIMSHHE BOJOPOIHOW CBSI3M HA
duznyecKkue CBOMCTBA BEIIECTB.

48. Meramnnueckasi cBs3b. OCHOBHBIC TOJOXKEHHUS 30HHOW TEOpPHH, OOBSCHEHHE CBOMCTB
JUAJIEKTPUKOB, METAJIOB, ITOJIYIIPOBOIHUKOB C MO3ULUNA STOU TEOPHH.

Bomnpocsl k 3xk3aMeny (2 cemecTp)
1. Bogopoa: nosyioxxeHue B NEpUOANYECKON cucTeME, 0COOEHHOCTH, U30TOIIBI.
2. ®u3nveckue U XUuMU4Yeckue (OKUCIUTEIbHbIE 1 BOCCTAHOBUTEIbHBIE) CBOMCTBA BOJOPO/Ia KaK
IIpocToro Beuecrsa. [loaydeHne u npuMeHeHne BOJOpOaa.
3. l'uapunel Bogopoa: kiaccuukanus, Gu3ndeckue 1 XuMHUIEeCKHe CBONCTBA.
4. CoenuHeHHUs1 BOJOPOAA — BOJA M MEPOKCHI BOJOPOJA: CTPOCHHUE MOJIEKYI, (pusmueckue u
XUMHYecKHe cBorcTBa. [lonyueHne u mpuMeHeHre nepokcuaa BOJA0poia.
5. Wueprtueie (Onaropoanblie) rasbl: SJIEKTPOHHOE CTPOCHUE, PEAKIMOHHAS CIIOCOOHOCTD,
pacupoCTpaHEHHOCTh Ha 3eMJIe U B KOCMOCE.
6. ®usnueckre CBOMCTBA MHEPTHBIX Ta30B. XMMUYECKHE CBOMCTBA COCJAMHEHHI KCEHOHA W
KpHUIITOHA.
7. T'anoreHsl: 2JIEKTPOHHOE CTPOCHHE, XapaKTEPHbIE CTENIEHU OKHUCIICHHUS, CIIOCOOBI MOTYUYeHUs,
npumenenue. OcobeHHocTu Gropa.
8. Ou3NUeCcKue U XUMUYECKHUE CBOWCTBA MPOCTHIX BEIIECTB T'AJIOT€HOB (YCTONYMBOCTH MOJIEKYJI
rajoreHoB, pEaKUuu C BOAOW, MeETaUlaMd, HEMETaJUlaMH, CIIOKHBIMU BEILLECTBAMH,
pacTBOPUMOCTh B BOJIE U HEIOJSPHBIX PACTBOPUTEISIX, a TaKXKE IIEeNI0oYaxX MpH Pa3IMuHON

TeMIeparype).
9. TanoreHOBONOpOIBI: CTPOEHHE MOJEKYJ, (HU3NUYECKUEe W XHUMHUYECKHE CBOMCTBA,
CpaBHUTENbHAS ~ XapaKTEPUCTHKA  TEPMHYECKOW  YCTOWYMBOCTH, KUCIOTHBIX |

BOCCTAHOBUTEJBbHBIX CBOMCTB. CrIOCOOBI IIOJIyUEHUS TaJOr€HOBOJOPOIOB.

10. Kucnopozconepkaiue COEIUHEHUS TaJIOT€HOB, IIPOSBICHUE BTOPUYHON NEPUOJUYHOCTH,
U3MEHEHUE CTPOEHHUS, YCTOMUMBOCTH, KUCIOTHBIX M OKUCIMTEIbHBIX CBOMCTB C M3MEHEHHEM
CTETNIEHHU OKUCIIEHUS rajioreHa. @u3sndeckue U XMMUYECKHUE CBOMCTBA.

11. OKCOKHMCIOTBI TaJOr€HOB M HUX COJIM: TMOJYy4YeHHE, YCTONYMBOCTb, KHCIOTHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE CBOWCTBA.

12. XanabKOTEHbI: 3JEKTPOHHOE CTPOCHHE, XapaKTEpPHbIE CTENEHU OKHUCICHUS, CIOCOObI
nojgy4yeHus, npuMmeHeHue. OcoOGeHHOCTH Kuciopoja. CKIOHHOCTP aTOMOB K OOpa30BaHMIO
L[EIIEeN, KPATHBIX CBS3EH.

13. dusnyeckre CBOMCTBA XaJbKOI'€HOB. AJUIOTponHUs. AJIOTpOIHbBIE (OpMBI KHCIOpOJa U
cepbl. O30H, 030HUIBI METAJLIOB.

14. Xumuueckne CBOMCTBA MIPOCTHIX BEIIECTB 3JIEMEHTOB NOAIPYIIIIBI CEPHI.

15. I'mapue! cepsl, celeHa, Teulypa: CPaBHEHHE YCTOMYMBOCTH, BOCCTAHOBUTEIbHBIX CBOMCTB,
KHCJIOTHBIX CBOMCTB BOJHBIX pacTBOPOB. Cynb(uIsl METAILUIOB, CyIb(haHbl U MOIUCYIbOUIBIL.
16. KucnopoiHble cOeAMHEHUSI CEPBI, CEIeHa, TEJUTypa: U3MEHEHUE KUCIOTHBIX U OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX ~ CBOMCTB B psgax  SO2-Se02-TeO2; SO3-SeO3-TeO3 wu
COOTBETCTBYIOIIUX KUCIIOT.

17. OkcOKuCNOTHI XanbKOreHoB. Ilonyuenne, XumMmmu4ecke cBONCTBA.

18. IIHUKTOreHBI: 3JEKTPOHHOE CTPOCHHE, XapaKTepHbIE CTENEHU OKHCIEHUS, CIOCOObI
nojy4yeHus, npumenenue. OCoOOeHHOCTH a30Ta.

19. ®usnueckne M XMMHUYECKHE CBOMCTBA IMPOCTHIX BEHIECTB IMHHUKTOTECHOB. AJIIOTPOIHBIC
Mo udukayu pocdopa, MBIIIbIKA, CYpbMbI, BUCMYTA.

20. OOmrast xapakTEepUCTHKAa THAPUIOB p-AJIEMEHTOB V TPYIIBL: CTPOCHUE MOJEKY,
TEPMHUECKask yCTONYMBOCTh, BOCCTAHOBUTENIBHBIE CBONCTBA, KUCIIOTHO-OCHOBHBIE CBOWCTBA.
21. Ammuak: Qusnyeckre U XMMHUYECKHe CBOWCTBA, CBOMCTBA JKUIKOTO aMMHaKa, CBOWCTBa
cojeil ammonus. ['unpasus, THIPOKCUIIAMHUH: CTPOCHUE, CBOICTBA, CIIOCOOBI TOTY4YEHUSI.



22. Oxkcup azota(l) u a3oTHOBaTHCTast KucinoTa, okcua azota (II), okcua azora (I1I) u azoTucTas
KHCJIOTa, HUITPUTBI: CTPOEHUE, TTOJIyYEHUE U CBOMCTBA.

23. Crpoenne okcuna azota (IV) u ero numepa. Oxcun azota(V), a30THasE KUCIOTA: CTPOCHHUE,
[I0JIy4Y€HUE, OKUCIMTEIbHBIE CBOWCTBA (pEakUuu C METAJUIAMM U HEMETaJJIaMH, CIOXHBIMU
BEIIIECTBAMH ).

24. Tepmuueckasi yCTOMYMBOCTH HUTPATOB, HX OKHUCIHUTEIbHBIE CBOHCTBA M OO0JIACTH
MPUMEHEHHUS.

25. Okcunsl docdopa, MBIMIBIKA, CYypbMbI, BUCMYTa: YCTOWYHUBOCTh, KHCIOTHO-OCHOBHBIC H
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHbBIE CBOWCTBA U CIIOCOOBI MOTYYCHHUS.

26. CrpoeHHE KHUCIOPOACOACpKAMUX KHUCIOT Qochopa, KHUCIOTHBIE U OKHUCIUTEIHHO-
BOCCTaHOBUTENbHBIE cBOcTBA. DochopHoBaTucTasi, pochopucras u pochopHble KUCIOTHI.

27. p-sneMeHTsl IV Tpynmbl: 3JEKTPOHHOE CTPOCHHE, XapaKTEpPHbIE CTENEHU OKHCICHHS,
crnocoObl mody4yeHus, mnpuMmeHenue. OcobeHHocTH yriaepoaa. CKIOHHOCTh AaTOMOB K
00pa30BaHUIO LIETEN, KPaTHBIX CBSI3EH.

28. dusnueckue CBOMCTBA MPOCTBHIX BEIIECTB: THUIbl KPUCTAJUIMYECKUX CTPYKTYp yriepoaa
(anmmas, rpadut, kapOul, Qyiepen), KpeMHus, oioBa (o, 3, Y- GopMbl), CBUHIA; XUMHYECKHE
CBOMCTBA.

29. BonmopoaHble COEAMHEHMs YIiepoja, KpeMHUs, I'€épMaHMsl, 0JIOBA, CBHUHIIA: pa3jvyus B
PEaKIMOHHOM CIOCOOHOCTH, (PU3HUECKUe U XUMUYeckue cBorcTBa. KapOuapl, CUITMIIMIBL.

30. Okcunsl yriaepona: (U3MYECKUE M XHMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE C BOJIOM,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA). YTONbHAS KUCIOTA U €€ COJIH.

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

32. 3aKOHOMEPHOCTH B M3MEHEHUHM CTPOSHUS M XUMHUYECKUX CBOMCTB okcuaoB Ge, Sn, Pb B
Pa3JIMYHBIX CTEMEHSX OKUCJICHHS: KUCIOTHO-OCHOBHBIE M OKHUCIWUTEIbHO-BOCCTAHOBHUTEIIbHBIC
CBOMCTBA.

33. Kpucrammueckas CTpyKTypa, (QU3NYECKHE M XUMHUYCCKUE CBOWCTBAa OOpa, IMOJyYCHHE.
Otnuuue 60opa OT ApYyrux 37eMeHTOoB rpynimsl. [Ipumenenue 6opa u ero coeTuHEHHI.

34. TlonyueHue W CTpoeHHE IUOOpaHa, BOCCTAHOBUTEIbHBIC CBOMCTBA, pPEAKIUs C BOJOW,
o0Opa3oBaHue OOPTUAPUAHBIX KOMITJIEKCOB. bopuabl MeTamios.

35. Okcun 60pa, 60pHBIE KUCTOTHI, OOpaTHI.

36. ®dusnueckue u xumudeckue cporictsa Al, Ga, In, Tl. [Tony4yeHue u npuMeHeHHE aTFOMUHHUS.
3aKOHOMEPHOCTH B HM3MEHEHWU CBOWCTB COEAMHEHUUN (OKCHIBI, THAPOKCUIIBI) SJIEMEHTOB B
creneHu okucieHus +3. KoMIiekcHble COeTMHEHMUS.

Bonpocsl k 3k3ameny (3 cemecTp)
1. s-anementsl Il rpymnmel: oOmas XapakTepHCTHKa, OCOOEHHOCTH O€pHILINS, IpPOSBICHHE
JUaroHaJILHOTO cxojcTBa. CBOMCTBA IPOCTBIX BELIECTB, TMAPHUIOB, raloreHuaoB. OKCUAbl U
TUIPOKCHU/IbI: 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB. KOMIUIEKCHBIE COETUHEHMSI.
2. S-pmeMeHThl | rpymmel: o0mias xapakTepucTUKa, ocoOeHHOCTH JUTus. CBOMCTBA MPOCTHIX
BEIIIECTB: B3aUMOJCHCTBHE C KUCIOPOJOM, BOJONH. 3aKOHOMEPHOCTH B CTPOCHHH U CBOMCTBAX
COEMHEHUH C KUCIOPOI0M, THIPOKCHIOB, KApOOHATOB, raJlOr€HU/I0B.
3. d-smementsr IV rpynmbel: o0Immas XapakTepHCTHKA, CBOMCTBA IMPOCTHIX BEIIeCTB. Bricimee
COCTOSIHME€ OKHCIICHHS: OKCHJbI, THUJIPOKCUIOB, CTPYKTypa CMEIIAHHBIX OKCHJIOB THTaHa
(pemieTky THIA MIMTUHETH, WIBMEHUTA, TIEPOBCKUTA), XUMHUSI BOJHBIX PaCTBOPOB, KOMIUJICKCHBIE
coenuHeHus. CoeIMHEHNs TUTAHA B CTEIIEHU OKUCIIEHNUs 13.
4. d-snemenTbl V rpymnmsl: o0IIas XapakTepUCTHKA, CBOMCTBA MPOCTHIX BemiecTB. CoeqMHEHHS
AJIEMEHTOB CO CTEMEHbIO OKUCIIEHUs 1+5: CpaBHUTENbHAsI YCTOMUMBOCTD, PABHOBECHUS B BOJHBIX
pactBopax. CoevHeHNs BaHAMs B HU3IIUX CTETICHSIX OKUCIICHUS.
5. d-anemenTsl VI rpymnimbl: 00Iasi XapaKTepUCTHKA, CBOWCTBA MPOCTHIX BeriecTB. CoeMHEeHUs
AJIEMEHTOB CO CTETEHBIO OKHCICHHUsS +6: CpaBHUTEIbHAS YCTOWYMBOCTH OKCHJIOB, KHCIOT,
AHUOHOB, OKHUCJIHTEIbHAs CHOCOOHOCTh, paBHOBECHS B BOJHBIX pPAacTBOpax, HU30- U



rereponoiucoequHenus. CoeIMHEHUs: XpoMa B HU3IINX CTEIIEHAX OKUCIICHUS, CBOMCTBA OKCUIIOB
u ruapokcuoB. CoequHeHnss Mo 1 W B HU3KHX CTETICHSX OKHCICHUS: “CHHH U “OpOH3bI.

6. d-snemenTtsl VII rpynmbl: o01ast XapakTepUCTHKa, CBOMCTBA MPOCTHIX BemiecTB. CoeqMHEHHSI
Maprasiia B CTENEeHSAX OKucieHus +2, +3, +4, +6, +7: cBoicTBa (KHUCIOTHO- OCHOBHBIE U
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIC) OKCHUAOB M THAPOKCHAOB. COEIUHEHUS 3JIEMEHTOB CO
CTENEHbIO OKHCIIEHUsI +7: CpaBHUTEIbHAs YCTOWYUBOCTH OKCHJOB, KHCJIOT, aQHUOHOB,
OKHUCJIUTEIbHAs CIIOCOOHOCTb.

7. Dnementsl noarpymmnsl xene3a (Fe, Co, Ni): cBoiicTBa MPOCTHIX BELIECTB, MPOMBIIIICHHBIN
Croco0 TMOJy4eHHs Kelle3a, KOpPpO3usl ’Kele3a, YCTOMUMBOCTh COEAMHEHUH CO CTENEHBIO
OoKucieHus +2 u +3, KUCJIOTHO-OCHOBHBIE M OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
oKcuaoB 1 ruapokcuoB. Komrmiekchsie coequnenust. Coequnenus sxenesa (V).

8. d-anementst VIII rpynmel: o0mast xapakTepucTHKa. DIEMEHTHI moarpymsl mwiatudsl (Ru, Os,
Rh, Ir, Pd, Pt): cBoiicTBa MpOCTHIX BEMIECTB (PEAKIIMK C KUCIOTAMH, HEMETAIIAMHU ), COSTUHEHUS
B CTEIIEHAX OKHCIIeHud +2, +3, +4, +6, +8.

9. d-a;memenTsl | rpynmel: o0mast XapakTepUCTHKA, CBOWCTBA MPOCThIX BemiecTB. CoeqMHEHHS
AJIEMEHTOB B CTeNEHAX OKucieHus +1, +2, +3. CocTaB U CTPOCHHE KOMIUIEKCHBIX COCIMHEHUI.
10. Dnementsl nobouyHoi moarpymmsl Il rpynmer: o0mas XxapakTepucTHKa, CBOMCTBA MPOCTHIX
BEIECTB (MECTO B ANy HANPSHKEHHM, IPUYMHA MHEPTHOCTH pTyTH). COCTMHEHUS SJIEMEHTOB B
CTETeHH OKUCICHUS +2: OKCUbI, TUAPOKCUABL, TagoreHuabl. Coequnenus prytu (I).

11. DnemenTsl mobouHoU monarpymnmsl III rpynmer: obmas xapakTepucTHKa, CBOWCTBA MPOCTHIX
BEIIECTB, OKCHIOB M THAPOKCHIOB JIEMEHTOB B COCTOSHUM OKHCIIEHUs +3, BIMSHUE pazMepa
MOHA Ha XUMHUYECKHUe cBoicTBA. CoeqMHEHUs SJIEMEHTOB CO CTEMEHbIO OKUCIICHUS +2 U +4.

12. AXTUHHI M aKTHHOWMIBI: CpaBHeHHME dHepruii 5f-, 6d- um 7s-opOuraneil, HaXOKIECHHUE B
MpUPOJIE, CIMOCOOBI TOJIYYCHHS, CpPaBHUTEIbHAS YCTOMYMBOCTH COCIMHEHHH CO CTENEHSIMU
okucieHnus +3, +4, +5 u +6 A1 3I€MEHTOB NEPBOM MOJOBUHBI Psiia, COSAMHEHUS CO CTETIECHBIO
OKHUCIIeHUs +3 Il 5JIEMEHTOB BTOPOM MOJIOBUHBI psifia.

KoHTpoib OCBOGHMSI TUCIUIUIMHBI W OLIEHKa 3HAHMW OOydaroluMXcsi Ha 3K3aMEHe
IIPOU3BOJUTCS B COOTBETCTBUH € [I0105KeHNEM O IPOBENEHUH TEKYILETO KOHTPOJIS yCIIEBAEMOCTH
U IpoMexxyTouHoM arrecrauuu odyvaromuxcsi KyoI'Y u ero ¢punnanos.

Kpurepuu Ouenka

OTBeT NOJIHBIN, IPAaBUIIbHBIN, CAMOCTOSITENIBHBIN, MATEPUAN |  «OTIIMYHO»
U3JI0KEH B oTpeeNIeHHOM JIOTUYECKON
IIOCJIE0BATEIBHOCTH JIEMOHCTPUPYETCS
MHOT'OCTOPOHHOCTb HIOJIXO/IOB, MHOT'0AaCIIEKTHOCTh
oOCyXJeHusl  MpoOJeMbl, yMEHHE AapryMEHTHUPOBAThH
COOCTBEHHYIO TOUYKY 3pEHHS, HAXOIUTh IyTH PELICHHS
MO3HABATENbHBIX  3aj]ay, yCTAHaBIMBaTh IPUYMHHO-
CIIEICTBEHHBIE CBS3M MEXIy CTPOCHHEM, CBOWCTBAMHU U
MPUMEHEHUEM BEUIECTB, B JIOTMUECKOM pacCyKICHHH,
peleHnH 3a1auu, rpauIecKux MOCTPOECHUSIX HET OLINOOK,
3ajJlaya pellieHa PaluoHAIbHBIM CIIOcO00M

YpoBeHb
[ToBbimIeHHBIN
(IPOIBUHYTHII)
YPOBEHb

JlaH TONHBIA, NOPABUIBHBINA, CAMOCTOSTENBHBI OTBET Ha
OCHOBE M3YYEHHBIX MOHATHM, KOHIIENINUN, 3aKOHOMEPHOCTEM,
HO JIOMYCKAIOTCsI HECYIIECTBEHHBIC OMIMOKH B pEIIICHUH 3a/1a4.

«XOPOILIO»

0a30BBIil
YpOBEHBb

JlaH MOTHBIN OTBET, HO IIPU 3TOM €CTh CYIIECTBEHHbIE OIINOKI
YKa3bIBAIOI[MEe HAa HEYMECHHE HCIIOJIb30BaTh TCOPETUUYCCKUE
3HaHWSA M YMEHHUS TIPH PEUICHWHM TOCTaBJICHHBIX 3ajad.
JlaHHbIe TPOOEITBI B 3HAHUAX HE MPENATCTBYIOT AaJbHEHIIEMY
00y4eHMIO.

«YyHAOBJICTBOPU-
TCIIBHO»

MOPOTOBBIN
YPOBEHb




OTtBeT 00HapYyKMBAaeT HE3HAHHE OCHOBHOTO (ITOPOTOBOTO) | «HEYIOBIIET- menee 50%,
coJiep KaHusl y4eOHOTo MaTeprala BOPUTEILHO» YPOBEHb HE
copmMHupoBaH

OneHouHbIC CpEACTBA JUIsi WHBAJIWAOB M JIMII C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBbSI BEIOUPAIOTCS C YIETOM MX UHAWBUAYAIBHBIX IICUXO(QU3NIECKUX OCOOCHHOCTEH.

— TpH HEOOXOIMMOCTH WHBAIUAAM M JUIAM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBbS
NPEIOCTABIISETCS JOTIOJHUTEILHOE BpEMS JIJIsl IOJATOTOBKU OTBETA HA SK3aMEHE;

— TpU TPOBEICHUM MPOLETYPhl OICHUBAHHS PE3yJHTaTOB OOYUYEHUS HWHBAIMIOB W JIHI[ C
OTrPaHUYCHHBIMU BO3MOXXHOCTSIMH 3I0POBBSI TIPEAYCMAaTPUBACTCS UCIOJIh30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C UX MHIUBUIYaTbHBIMUA OCOOCHHOCTSIMU;

— MpU HEOOXOAMMOCTH JJIsi OOYYAIOUIMXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI H
WHBAJIMJIOB MPOIIETypa OIEHUBAHUS PE3YJIHTATOB O0YUCHHS IO JUCIIUILITUNHE MOKET MPOBOTUTHCS
B HECKOJIBKO ITAIlOB.

[Tpouenypa oreHUBaHUs PE3yJIbTATOB OOYYCHHS WHBAIUAOB U JIMI[ C OTPAHHMYCHHBIMU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JUCHUIUIMHE (MOJIYJIIO) MpEIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aTanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopManuu:

JUts 11 ¢ HapYIICHUSIMH 3PCHUS:

— B Ie4aTHOM (hopMe YBEITHMUYCHHBIM MIPUDTOM,
— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.
JUJ1st JIUI ¢ HApYIICHUSIMH CITyXa:
— B miedaTHoi opme,
— B popMe DIIEKTPOHHOTO JIOKYMEHTA.

JItst 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B [TIeYaTHOM (opme,
— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

JlaHHBI TIepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCHUMOCTH OT KOHTUHT€HTa

oOyyJaronuxcs.

5. Ilepedennb y4eOHOI JuTEpaTypbl, HHPOPMALMOHHBIX PeCypcOB M TeXHOJIOT Uil

5.1. OcHoBHas IMTEpaTypa
1. Axmetos, H.C. O61mas 1 Heoprannueckas XuMus [ DIEeKTpOHHBIHN pecypc] : yued. — DIeKTpoH.
nan. —  Cankr-Ilerepbypr : Jlaws, 2014. — 752 c¢. — Pexum pocryna:
https://e.lanbook.com/book/50684
2. I'punByxa, H. Xumust snemMeHTOB: B 2 T. (KOMIUIEKT) [DIEKTpOHHBIN pecypc] : cmpas. / H.
['punBya, OpHio A.. — DnekTpoH. gaH. — Mocksa : U3natensctBo "Jlaboparopust 3HaHuil"
2017. — 1348 c¢. — Pexum nocryna: https://e.lanbook.com/book/94157
3. Heopranuueckas xumusi: B 3-x ToMax/ [lox pen. FO./1. Tperpskosa: T1: ®usnko-xumMmuyeckue
OCHOBBI HEOPTaHWYECKON XUMHMU: YUeOHUK A cTy. Bbici.yuel. 3aBefqennii / M.E. Tamm, FO. /1.
Tpetbsikos; - M: U3narenbckuit ieHTp «Akagemus», 2004. — 240c.
4. Heopranunueckas xumus: B 3-x tomax/ [Tox pex. FO.JI. TpetbsikoBa: T2: Xumus HerepexoJHbIX
AJIEMEHTOB: YUeOHUK ISl CTy.I. BbICHLy4eO. 3aBeneHuit/ A.A. Jlpo3nos,B.I1. 3nomanos, I'".H.
Maszo, ®.M. CnupuoHos; - M: M3narensckuii neHTp «Axanemus», 2004. —368c.
5. Heopranuueckas xumus: B 3-x tomax/ Ilox pea. FO.Jl. TpetbsikoBa: T2: Xumusi nepexoHbIx
snemeHToB KH.1: YueOHuK mns cTyn. Bbiculydel. 3aBenenuil/ A.A. [Ipo3nos,B.I1. 3nomaHoB,
I'.H. Ma3zo, ®.M. CniupuoHos; - M: M3narenbckuii ieHTp «Akanemus», 2007. —352c.
6. Heoprannueckas xumus: B 3-x Tomax/ [lox pen. ¥0./1. Tperbsxopa: T2: Xumus nepexoaHbIx
anemeHToB KH.2: YueOHuK s cTya. Beicilyde6. 3aBeaenuit/ A.A. [Ipo3nos,B.I1. 3nomanoB,
I'.H. Mazo, ®.M. CniupuaoHos; - M: U3garenbckuit ueHtp «Akagemusi», 2007. — 400 c.
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7. ApnamaukoBa, E.M. CoopHuk 3ama4 1o Heopranudecko xumuu [Tekcr] : yaeOHoe mocobue
st cryaertoB / E. Y. Apnamnukosa, I'. H. Mazo, M. E. Tamwm ; nox pen. 1O. /1. Tperbskosa. -
M. : Akagemus, 2008. - 208 c. - (Beicimiee npodeccrnonansHoe obpazoBanue. EcrecTBeHHBIC
HayKkH). - bubmumorp.: ¢. 206. - ISBN 9785769538797.

8. 3aitieB O. C. 3agaum, yrpakxHEHUSI ¥ BOIPOCHI 110 XUMHUHU: Y4eO. mocoOue ais By30B. — M.,
Xumus, 1996. — 432 c. - ISBN 5 — 7245 — 1008 -1

9. Ceupugos B.B., [TonkoBuu I'.A., Bacunsesa I'.1. 3agaun, BOIpoCkl U yIIpaKHEHUS 110 00IIei
U Heoprannyeckoi xumun. /MuHCK «YHuBepcuteTckoey, 1991. — 350 c.

10. OO6mas u Heopranwdeckas xuMus [Tekct] : y4eOHMK I CTYJIEHTOB XHUMHKO-
TeXHOJOru4eckux By30B : [B 2 T.] . T. 1 : Teoperudeckue ocHOBBI xumuu / mop pea. A. O.
BopoObeBa. - M. : Akanemknura, 2004. - 371 c. - (YueOHuk 115 By30B). - ISBN 5946281291.

11. O6mas u Heopranuueckas xumus [Tekcr] : yueOHHK Ui CTYIAeHTOB By30B : [B2 1.] . T. 2 :
XuUMHYECKUEe CBOMCTBA HeopraHnyeckux BemecTs / [A. @. BopoOweB u ap.] ; mox pex. A.

@. BopobbeBa. - M. : Akanemknura, 2007. - 544 c. - ABTOpBI yKa3aHbl Ha 000POTE THUT. JTUCTA. -
bubmuorp. : c. 543. - ISBN 5946282565.

12. baraeBa, E.B. 3agauu u ynpaxseHus no oouieit xumuu [Tekcr] : yueOHOEe mocodue Juist
CTYJIEHTOB KJIACCHUECKUX YHHUBEPCUTETOB, OOYUYAIOUIUXCS M0 HEXUMHUYECKUM CHEIHATbHOCTIM /
E. B. baraesa, A. A. bynanosa ; noa pez. C. @. /lynaesa ; Mock. roc. yu-T um. M. B. JlomoHocoBa,
Xum. ¢dak. - M. : Axanemus, 2010. - 156 c. - (Bricmiee npodeccuoHanpbHOe 00pa3oBaHUE.
EcrectBennbie Haykn). - bubmmmorp.: c. 154. — ISBN 9785769568978.

5.2 JlonoinuTeIbHAS JIUTEpPATypa:
1. CyBopos, A.B. O6mas xumus [Tekct] : yueOHuk 1iis ctyaeHTos By30B / A. B. CyBopos, A. b.
Huxonbckuit. — CII6. : Xumuznar, 2000. - 623 c. : 1. - (YueOHuk a1 By30B). - bubnuorp.: c.
593. - ISBN 5938080045
2. CyBopos, A.B. Bonpocs! u 3a1auu 1o o01mieit xumuu [ TekcT] : yaeOHoe mocoOue uist CTYJCHTOB
By30B / A. B. CyBopos. - CII6. : Xumusznar, 2002. - 304 c. - (YuebHuk nis By3oB). - ISBN
5938080258
3. Kocteipuna, T.B. (Ky6I'Y). O6mas xumust [Teker] : mabopaTtopHsiii mpaktukym. [U. 1]/ T. B.
Kocteipuna, T. I1. Ctoposxkenko, B. A. BonsinkuH; M-Bo 00pazoBanus u Hayku Poc. denepanuu,
Ky®6anckuii roc. yH-T. - KpacHonap : [Ky0OaHckuii rocyaapcTBeHHbIN yHUBepcUTET], 2022, — 224 c.
4. Kocteipuna, T.B. (KyoI'Y). OGmas xumust [Teker] : mabopaTopubiit npaktukym. Y. 2 / T. B.
Kocteipuna, T. I1. Ctopoxenko, B. A. BonbiHkus ; M-Bo oOpa3oBanus u Hayku Poc.®enepanun,
Ky6anckuii roc. yu-T. - Kpacnonap : [Kybanckuii rocygapctBenHblil yauBepeutet|, 2016. - 97 c.
5. IIpakTukyMm o o6ieit u Heopranudeckoit xumun [Tekct] : yuebHOe mocobue A CTYACHTOB
By30B / [B. B. barpakoB u np.]. - M. : KonocC, 2007. - 464 c. : wi. - (Y4eOHUKU U ydeOHbBIE
nocoOust /Uil CTYZICHTOB BBICIINX YUeOHBIX 3aBEe/IeHUIl). - ABTOPHI YKa3aHbl HA 000pOTE THUT. . -
ISBN 9785953204996.
6. 3aities, O.C. Xumus [Teker] : yueOHuk 1 ctyaeHtoB By3oB / O. C. 3aiiueB ; Mock. roc. yH-
T um. M. B. JlomonocoBa. - M. : Axkanemus, 2008. - 540 c. - (Briciee npodeccuonampHoe
oOpa3oBanue. EcrectBenHble HaykH). - bubnmorp.: c. 536. — ISBN 9785769542701.
7. JInpun, P.A. TecToBble 3aaHusi 1O 0011I€H U HEOPraHUYECKON XUMUH C PEIICHUSIMU U OTBETaMU
[Texcr] / P. A. Jlugun, E. B. CaBunkuna, H. C. Pykk, JI. FO. AnuxbepoBa. - M. : BUHOM.
Jlaboparopus 3uanwmii, 2011. - 230 c. - ISBN 9785947741704.
8. [IpakTukym mo obmieil u Heopranuueckoi xumuu [Tekct] : yueOHOe mocobue i CTy/IeHTOB
By30B / Anuk6eposa JI. 0. u np. - M. : BJIAJIOC, 2004. - 319 c. : un. - (IlpakTuky™m 1y1s1 By30B).
- bubnuorp.: c. 311. - ISBN 569101143X
9. CepmioBa, H.JI. O0mass u HeEOpraHudecKkas XWUMHs: OSKCIEPUMEHTAIbHBIC 3a7aud |
yhpaxHeHus: [DneKTpoHHBIH pecype] : ydeOHoe mocobue / H. JI. CsepmmoBa. — CIIG.:
U3narensctBo «Jlauby, 2013. - 352 c. - (YueOHuku a1 By30B. CrienuaibHas JIMTeparypa). -
ISBN 9785811414826. — Pexxum noctyna: https://e.lanbook.com/book/13007#book_name



10. Pamcaen O.H. Hauwana coBpemennoii xumuu. Cnpas. u3a. Ilep. ¢ anrn. / Ilox pen. B.U.
Bapanosckoro, A.A. bemoctuna, A.1. Epumosa, A.A. [lorexuna. — JI.: Xumus. 1989. — 784 c. —
ISBN 5 —-7245 - 0127 - 9.

5.3. lepuoanyeckasi JJuTepaTypa

1. «KypHan HeOpraHu4eCcKol XUMHUN.
2. «XKypHaiu o0mieit XuMumn.

3. «KoopauHanmoHHast XUMUSD».

4. «XuMHUS ¥ KU3HDY.

5.4. Ilepeuenbr pecypcoB HHGPOPMAIHMOHHO-TEJIEKOMMYHMKANIMOHHON  ceTH
«/HTepHEeT», HEOOXOAMMBIX JISI OCBOEHHSI TMCUUIJIMHBI (MOIYJIs1).

DJIeKTPOHHO-0MOMoTeuHbie cucteMbl (IBC):

IBC «IOPAWT» https://urait.ru/;

ABC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru:
OBC «BOOK .ru» https://www.book.ru;

OBbC «ZNANIUM.COM» wWww.znanium.com;

OBC «JIAHb» https://e.lanbook.com.

WHuTepHeT cailThl Benynux rocygapctBeHHbIXx BY30B u HayuHbix opranuzauuii PO
. (MTY, CIIoI'Y, PXTY, HI'Y, FO®Y u np.), HanmpuMep XUMHIECKOTo (akyIbTeTa
MI'Ywww.chem.msu.ru

8. Xummueckuii mopranm www.chemport.ru.

9. Caiir kadenpst o0uieit u Heoprannueckoit xumuu PXTY http://onx.distant.ru/

10. www.alhimik.ru

NoookrwnpE

IIpodeccuonasibublie 6a3bl JAHHBIX:
1. Scopus http://www.scopus.com/;
2. ScienceDirect www.sciencedirect.com;
3. XKypuans uzgarensctea Wiley https://onlinelibrary.wiley.com/;
4. Hayunas snektponHas oubmuoreka (HOB) http://www.elibrary.ru/;
5. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAy4YHBIX KypHaI0B Ha Poccuiickoit
miatdopme Hay4HbIX xypHatoB HOMKOH http://archive.neicon.ru;
6. HanumonanbHas »3neKkTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOM OubanoTexe
nuccepranuit Poceuiickoit rocynapersennoit 6uonuorexu (PI'B) https://rusneb.ru/;
7. Tlpesunentckas oubmmoreka um. b.H. Enpumna 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/;

Pecypcsbl cBoGOOAHOTO J0CTYHA:

1. AmMepuKaHCKas maTeHTHas 0a3a maHHBIX hitp://www.uspto.gov/patft/;

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

3. MunucrepctBO Hayku U Bbicmiero obOpasoBanust Poccuiickoit  ®enepanun
https://www.minobrnauki.gov.ru/;

4. ®enepanbHbiii mopran "Poccuiickoe obpazoBanue" hitp://www.edu.ru/;
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5. HNudopmanmonnas cucrtema "EnuHoe OKHO JocTyma K 0Opa3oBaTebHBIM pecypcam”
http://window.edu.ru/;

6. EnumHas xoiekius mHQPPOBBIX  oOpasoBarenbHBIX — pecypcoB  http://school-
collection.edu.ru/;

CoOcTBeHHBbIE JJIEKTPOHHBIE 00pa3oBaTeibHble M HH(POPMAIMOHHBIE PecypcChl
KyoI'Y:

1. Cpena MoaysibHOTO qUHAMU4ecKoro ooyuenus http://moodle.kubsu.ru

2. baza y4eOHBIX IUIAHOB, YYEOHO-METOJAMYECKMX KOMIUIEKCOB, IyONIMKamuid u
koHpepenmmii http://mschool.kubsu.ru/

3. bubnmoreka  HMHPOPMAIMOHHBIX  pecypcoB  Kadeapbl  MHPOPMAIMOHHBIX
obpasoBatenbHbIX TexHosmorui http://mschool.kubsu.ru;

4. DnekTpoHHBIN apxuB gokymMeHToB KyoI'Y http://docspace.kubsu.ru/

6. MeTonnueckne yKazaHus 1Jis1 00y4arOUIUXCS 10 0CBOEHUIO T CUMILIMHBI (MOYJIs1)

B cootBerctBuu ¢ tpeboBanusimu OI'OC BO mnpenogaBanue y4uyeOHON AUCIUILTAHBI
«O01mas 1 HeopraHuyeckasi XUMHUs» MPEAYCMATPUBAECT KOMIIETCHTHOCTHBIN MOJAX0/ B y4eOHOM
mpolecce, KOTOPbIA OCHOBBIBAETCS HAa HHHOBALMOHHBIX  IICHUXOJIOrO-NEAArOrMuecKux
TEXHOJIOTHSIX, HANPABICHHBIX Ha TOBBIIICHHE Y((HEKTHBHOCTH W KadecTBa (POPMHUPOBAHUS
npodeccCHOHANBHBIX HaBLIKOB oOydaromuxcs. OCHOBHbIMH (GopMaMu OOYUYEHUS SIBISIFOTCS:
JIEKIMH U JTA0OpaTOpHBIEC PAOOTHI.

B paspaboranHoil mporpamMme HCHOJIb30BaHbl AKTHBHBIE U HHTEPAKTUBHBIC (DOPMBI
00yYeHUs: TUCKYCCHH, IPOOJIEMHBIC JICKIIUH, PEIICHNE TPAKTHYECKHX 3a1a4 U KelcoB, paboTa B
cocTtaBe MaibIx rpynn. Jis ycmemHoro ocBoeHus TUCHUILTMHBL «OOmIas U HeopraHudyeckas
XUMHUS»  KaKIbIH ~ CTYJIEHT  oOecrneuMBaeTcsi  y4eOHO-METOJIMYECKHMMH  MaTepHalaMU
(TeMaTU4YeCKUMH  TUIaHAMHU  JIGKIUH, J1a0OpaTOpHBIX  3aHATUH, Yy4eOHO-METOAMYECKOMN
JTUTEPATYPO, TaOOPATOPHBIMU MTPAKTUKYMaMH, TUTIOBBIMHU 3a/1a4aMH).

Paznuunble BuAbl y4eOHOUM paboOThI, BKIIOYAs CAMOCTOATEIbHYIO paboOTy CTyJEHTa,
CIOCOOCTBYIOT OBJIQJICHHUIO KYJIBTYPOUM MBIIICHUSI, CHOCOOHOCTHIO B MUCHbMEHHOM U YCTHON peun
JIOTUYECKH MPABUIBHO OQPOPMHUTH OCHOBHBIE TIOJIOKEHUS TUAAKTHUYECKUX €TUHUI] JUCIUILTUHBL,
T.e. (popMUpyeTCSI CHUCTEMHBIN MOAXOJ K aHaJu3y XUMHUUYECKOW HH(GOPMAIMH, BOCIPHUSITHIO
WHHOBAIIMM, YTO CIOCOOCTBYET TOTOBHOCTH K CaMOCOBEPILIEHCTBOBAHHUIO, CaMOpeaTu3alluy,
JUYHOCTHOM M mpeaMeTHoW pedraexkcun. Tematnka Jnekuuid u  1a0OpaTOPHBIX padboT
COOTBETCTBYET COAEPKAHUIO TPOTrPAMMBbI TUCHUILIINHBI.

Jlexuuu 4uTalOT 10 HanboJjee BaKHBIM paszzenaM nporpammbl. OHU HOCAT IPOOJIEMHBIH
xapaktep U (GOPMHUPYIOT y CTYJIEHTOB CHCTEMHOE MpEeACTaBIeHHUE OO0 H3y4daeMbIX pazenax
npeaMeTa, 00eCleYnBalOT YCBOCHUE WMU OCHOBHBIX MPHUHIIUIIOB U TMOJOKEHUM JUCIUTUIMHBI
«OO0m1as ¥ HeopraHUYecKas XUMHUs», a TAKKE TOTOBHOCTh K BOCIPHITHIO HAyYHO-TEXHUYECKUX
VHHOBAIIMI U TEXHOJIOTHIA.

JIaGopaTopHBIil MPaKTUKyM OOecTeuynBaeT NMPUOOPETeHNE U 3aKPeTieHne HE0OX0AUMBIX
HaBBIKOB M yMeHuH, Gopmupyer mnpodeccuoHaIbHbIE KOMIIETEHIIUH, TOTOBHOCTh K
CaMOCTOSITENIbHOM W MHIUBUIYaTbHOU paboTe, MPUHITHIO OTBETCTBEHHBIX PEIICHHUA B pamMKax
npoeCCHOHAIBHON JieATeTbHOCTH. Ha mabopaTopHBIX 3aHATHAX IMPENojaBaTesib oOparmaer
BHUMaHHE Ha CIOCOOHOCTh CTYyJIEHTa K JIOTUYECKOMY MBIIUICHUIO M CaMOCTOSITETBbHOCTH,
MpUMEHSIT B CBOEH TEIarormueckoi JesTENHbHOCTHM WHHOBAllMOHHBIM  JTUYHOCTHO —
OpPUEHTUPOBAHHBIN MOaAX0] 00ydeHus. JIabopaTopHbIe 3aHSTHUS POBOJSTCS C LEIbIO0 YCBOCHUS
CTYyJICHTAaMH OCHOBHBIX TEOPETUYECKHX, METOJUYECKHNX U OPTaHM3AlMOHHBIX Ppa3/eiioB
MPOTPaMMBI, a TaKXKe BHIPAOOTKU U 3aKPEIUICHHUIO HABBIKOB MPAKTHUECKUX YMEHUH.

OTnenpHBIE TEMBI Pa3/eioOB TUCIUILIMHBI CTYACHTHI MPOPadaTHIBAIOT CaMOCTOSATEIBHO.
CogepxaHrie cCaMOCTOATETBHOM padOThI: YTEHHE OCHOBHOM M PEKOMEHTyeMO# JOMOIHUTENBHON
JUTEPATYPhI, PEIICHHE CUTYAIMOHHBIX 3a7a4, YTO CIOCOOCTBYET pPa3BUTHIO TO3HABATEIIBHOU
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AKTUBHOCTH, TBOPYECKOTO MBIIIJICHHS CTYICHTOB, IPUBUBACT HABBIKM CAMOCTOSATEIIBHOTO MTOUCKA
uHpopMaluy, a Takke (GOpMHUPYET CHOCOOHOCTH M TOTOBHOCTh K CaMOCOBEPIICHCTBOBAHMUIO,
camopeau3aiuy ¥ TBOPYESCKOHN alanTaluy.

B ocBoeHMH MUCHMITIMHBI MHBAIMIAAMU M JIMLIAMH C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pPOBBSl OOJIBIIIOE 3HAYCHHUE HMMEET WHIAWMBUIyaJbHas yudeOHash pabora (KOHCYIbTaIlUU) —
JIOTIOJTHUTENIPHOE Pa3bsACHEHHE Y4eOHOro Marepuana. MHIuWBuAyanbHble KOHCYJIBTALUH IO
NpeMETy SIBIISIOTCS BaXKHBIM (DaKTOPOM, CIIOCOOCTBYIOIIMM WHAMBHUIYaIH3alUUd OOYYCHUS U
YCTAHOBJICHHIO BOCIMTATEILHOIO KOHTaKTa MEXIy NpenojaBareieM U 00ydaroumMcs
WHBAJIUOM KU JIUIIOM C OTPAHUYCHHBIMHA BO3MOXHOCTSIMH 3JI0POBbSI.

7. IlepeyeHb HH(OPMANMOHHBIX TEXHOJIOTHIi, HCNIOJIb3YeMbIX MIPH OCYLIECTBJICHUHU
00pa30BaTeIbHOIO MpoIecca Mo JUCHUILIMHE (MOYII0).

7.1 Ilepevyenb MHGPOPMALMOHHO-KOMMYHMKATHBHBIX TEXHOJIOTHId.

- Ucnonp3oBaHue QJICKTPOHHBIX npe3eHTau1/n71 IIpy MPOBCACHNH JICKIHTMOHHBIX 3aHATHUH.

- MHcnons3oBanue
AKCTIICPUMCHTAIBHBIX 3a7a4.

SJICKTPOHHBIX HpG3€HT3HHI71 npu 3alUTC HWHAWBUAYAJIBHBIX

7.2 IlepeveHb JIUIEH3MOHHOTO H CBOOOHO PACIIPOCTPAHAEMOT0 POrPAMMHOI0
obecrmeyeHud:

- Microsoft Windows

- Microsoft Office

7.3 IlepevyeHnb cOBpeMeHHBIX MPO(ecCHOHATBLHBIX 623 JAHHBIX U HH(POPMAIMOHHBIX
CIIPABOYHBIX CHCTEM:
1. Dnexkrponnas oubmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru).

2. DnextpoHHas 6ubnuoreunas cucrema Mznarenscra «Jlans» http://e.lanbook.com/.
3. DnexTpoHHas 6MOIMOTEYHAs cUCTEMA « Y HUBEPCUTETCKAast OMOIMOTEeKa OHIAH»
www.biblioclub.ru.
4. DnextponHas oubnuoreunas cucrema «tOpaitm» http://www.biblio-online.ru.

5. Cpena MoaysibHOTO qUHAMU4eckoro ooyuenus http://moodle.kubsu.ru/.

6. ba3za y4ueOHBIX TUIaHOB, pabOYMX MPOrPaMM AUCUMILINH, MyOJUKalui U KOHPepeHIui
http://infoneeds.kubsu.ru.

8. MaTepnajibHO-TeXHHYecKoe o0ecniedeHHe M0 JUCHHUIIINHE (MO1Y.T10)

Bun pabot

MartepuaibHO-TEXHUYECKOE 00eCTIedeHe TUCITUTUINHBI
(MOJTyIisl) M OCHAIIEHHOCTH

JIeKIIMOHHEBIE 3aHATHUSA

VYueOHast aynuTOpHsl Uil NPOBEICHHS 3aHSATHH JIEKIMOHHOTO THIIA!
KOMIUIEKT y4eOHOHl mebenn, KOpPOTKO(OKYCHBIH HHTEPAKTHBHBIHA
MPOEKTOp, MyJIbTUMEIHiHAs Kadeapa, JOCKa-d3KpaH yHHUBEpCalbHas,
MesoBas jiocka (ayauropus 322c¢).

JlabopaTopHble 3aHATHS

VYdeOHass ayauTopus IUIsL MPOBEACHUS 3aHATHI Ja0OpaTOpPHOro THUIA,
YKOMIDICKTOBAaHHAsI ~ CIICIIUAU3UPOBAHHON  MeOeNblo,  BBITSKHOM
CUCTEMOW BEHTWISALMH, MEJOBOW JIOCKOM, CpeACTBAaMHU IOXKapHOM
0C30MaCHOCTH W OKa3aHWs IEPBOM  MEIUIIMHCKONH  ITOMOIIH,
1a00paTOPHBIM o0opynoBaHUEM: BEChI TEXHOXUMHUYECKHE,
JJEKTPUYECKUE TUTUTKH, HAOOPHI XMMHUYECKOH TOCYIBl U PEaKTHUBOB,
BOJIsTHBIE OaHH, BAKYYMHBIE HACOCHI, TEPMOMETPHI, MATHUTHBIE MEIIATKN
¢ mogorpeeoM MM-135H «Tarnepy», pH- metp «Okcmept-001-3.04»,
cunektpodoromerp B-1100 DKOBBIO, nabopaTopHbIi HCTOYHUK
nutanuss [TPOOKUIT B5-71/1M, Becwl ananutuueckue Adventurer Pro
AV114C (aymuropuu 439¢ u 430c).



http://infoneeds.kubsu.ru/
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[TomernieHue At CaMOCTOSATENBHOW PaOOThI, OCHAIICHHOE KOMIUICKTOM
y4eOHOI MeOelid, KOMITBIOTCPHOW TEXHUKOW C  BO3MOXKHOCTHIO
MOJKJIOUeHUsT K cetd «MHTepHeT» W obOecreueHHas JOCTYIOM B
ANIEKTPOHHYIO HH)OPMAIIMOHHO-00pa30BaTEeIbHYIO CPEIy YHHUBEPCHUTETA,
(aynuTopus 431¢).

I'pynmoBsle (MHAMBHIyaldbHBIE) KOHCYyIbTauuu (aymutopus 435c, 422c), Texkymmi
KOHTpoJib (aynutopus 439¢, 430C) u mpoMeXyTouHasl aTTECTAIUs TPOBOJATCS B ayJUTOPHUIX B
COOTBETCTBUHU ¢ pacnucanueM (ayautopus 435¢c, 422c¢).



