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[Iporpamma cocrasieHa npodeccopamu kadeapsl o0IIei 1 HEOPraHUISCKON XUMUH:
JTIOKTOPOM XUMHUYeCKuX Hayk, mpodeccopom C.H. ConoBbseBbIM,

KaH/IMJIaTOM XUMHYECKUX HayK, foueHToMm A.S. Jlynamom

[Tporpamma paccMoTpeHa u ogoOpeHa Ha 3aceanuu Kadeapsl 00IIei 1 HEOPTaHUUECKOM XUMHUH

PXTY um. /1. Mengneneesa «22» anpens 2021 r., npotoxosa Ne§



1. IEJb 1 3AIAYH JACHATIIAHBI

[IporpaMmma  cocTtaBlieHa B  COOTBETCTBHH ¢  TpeOoBaHusmu  DegepanbHOTO
TOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa BBHICHIETO OOpa3oBaHUs — OakamaBpHwaT IO
HanpasjieHuo mnoArotoBku 22.03.01 MarepuanoBeaeHHe W TeXHOJOIrHM MAaTepHAJIOB,
pPEKOMEHAANUSIMH METOANYECKON KOMUCCUU U HAKOIIJICHHOTO OIbITA MPENoIaBaHus TUCIUTITHHbI
kaeapoii obuieii u Heopranndeckoit xumun PXTY um. /.M. Menaeneena.

Jucnunnuna «OO0mias 1 HeopraHu4eckasi XMMHUsS» OTHOCUTCS K 6a30BOM 4acTU JUCIUIUINH
ydaeOHOoro miaHa. [ ycrmemHoro OCBOEHUS IUCHMILTUHBI CTYACHT TOJKEH 3HATh OCHOBHOM
TEOPETUYECKHI MaTepuall, U3ydyaeMblii B IIKOJIBHOM Kypce XHMHH, a TAaKKE€ yMETh pellaTh
MPOCTEHIINE 3aJa4l U COCTABIATH (DOPMYJIBI COSAMHEHUA U YPaBHEHUS XUMHUYECKUX PEaKIIHIA.
Onupasich Ha TOJIyYeHHBIC B CPETHEH IITKOJIE 3HAHUSI B 00J1aCTH OOIIIEH 1 HEOPTaHMYECKOM XUMHUH,
nporpaMmma IpeaycMaTpuBaeT UX paclIupeHue U yriryOaeHue.

Hear aucHUNJIMHBI - TPUOOPETCHHE 3HAHUKW W KOMIIETEHIIUH, (OPMHUPOBAHHE
COBPEMEHHBIX TIPEJICTABICHUN B 00JaCTH TEOPETUIECKIX OCHOB XMMHH U XMMHH SJIEMEHTOB.

3agauM JUCHUILUIMHBI - OBJIAJIEHUE TEOPETUYECKUMHU OCHOBAMH XHUMHH U OCHOBaMHU
HEOPraHUYECKON XUMHUH; (DOPMHUPOBAHKE y CTYJCHTOB HABBIKOB JKCIIEPUMEHTAIBLHON PabOTHI;
pPa3BUTHE HABBIKOB PELICHHS] KOHKPETHBIX MPAKTHYECKUX 3334 U HUCCIIEI0BATEIbCKON PabOTHI.

Jucuummuaa «OO0mas U HeopraHuyeckass XUMHUsS» Tpernogaercs B 1 u 2 cemecTpax.
KoHTposb ycrneBaeMOCTH CTYIEHTOB BEIETCS IO MPUHITON B YHHUBEPCUTETE PEUTHHIOBOU
CUCTEME.

PaGouass mporpaMma AMCHMIUIMHBI MOXET OBITh peaju3oBaHa C IMPUMEHEHHEM
DIIEKTPOHHBIX 00pa30BATENBHBIX TEXHOJIOTUNA M AJIEKTPOHHOTO OOYUYEHHUsS TOJTHOCTHIO WIH
YaCTHYHO.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUA JUCIIUIIJIMHbI

W3ydenue MUCHUIUIMHBI HANIPABICHO HA MPUOOPETEHHE CIEAYIOUINX KOMIeTeHIHH
HHAUKATOPOB MX J0CTHKECHUS:

yHHBepcaJIbH])Ie KOMIICTCHIUH M HHAUKATOPbI UX TOCTHUXKCHUA

HaunmeHnoBaHme
Kox u HaumenoBanue Kon u HauMeHOBaHMEe UHIMKATOPA
KaTeropuu (Tpymibl)
YK noctmkenus YK
YK
VK-1 Cnoco0en | YK-1.1 OcymiecTBisieT IIOVICK
OCYIIECTBIISITh MOWCK, | HHPOPMAIUH;
CucremHoe u KpuTHdyeckuii anamm3z u | YK-1.2 Cnocoben OCYIIIECTBJISTH
KPUTHYECKOE CHHTE3 uHpOpMAIUY, | KPUTHYECKUN a”HaIu3 u CHUHTE3
MBIIIJIEHUE MPUMEHATh CHUCTEMHBIN | HHpOpMaIuu;
noaxon ans pemenus | YK-1.3 Hcnonb3yer cHCTEMHBIA MOIXO[
[MOCTaBJIEHHBIX 3a1a4 JUTSL pEIICHUS TIOCTaBJICHHBIX 3a/1ad.

Oﬁmenpmbeccnona.nbnme KOMIICTCHIUH M HHAUKATOPLI UX TOCTUXKCHUA

HanmeHnoBanme
Kona 1 HauMeHOBaHuE Kon n nanmMeHoBanue uHIMKaTOpa
KaTeropuu (TpyIibl)
OIIK noctmxernus OITK
OIIK
MouMeHeHme OIIK-1. Cmnocoben | OIIK-1.1. OOmagaer  cUCTEMAaTUYECKUMU
P pemarb 3aJa4y, | 3HaHUAMH B 00JJaCTH  MaTeMaTH4YeCKOIo
dbyHIaMEHTATBHBIX
SHANI B OTHOCSIIHECS K | aHau3a, MOJICTTUPOBAHUSI, €CTECTBEHHBIX HAYK
. | mpodeccnoHaIbHON 1 OOIIENHKEHEPHBIX JUCITUTIINH;
npodecCHOHAIbHON
JIeATEIILHOCTH, OIIK-1.2. YMmeer perarb 3a/Ja4H,
IEITEIbHOCTH v
MPUMEHSSI ~ METOJBI | OTHOCSIIIHECS K npodeCcCHOHAIBHON




MO/ICJIUPOBAHUS, NESITeIIbHOCTH, IPUMEHSISI METO/IbI
MaTeMaTH4eCcKOro MOJICTTMPOBAHHMS, MATEMAaTHUECKOTO aHAITN3a,
aHaJm3a, €CTeCTBEHHOHAYYHbIE U  OOIICHHKCHEPHBIC
€CTECTBEHHOHAYYHBIC | 3HAHMS.

U OOIIEeuHKXCHEPHBIC
3HAHHS

OIIK-4.2. CucrematusupyeT U aHaJIU3HPYyET
pe3yabTaThl  (QU3UYECKUX H  XHUMHYECKUX
OKCIIEPUMEHTOB, HAOIIOJCHUN, W3MEpEeHUl, a

OIIK-4. Cmocoben N
TaK)Ke PE3yJIbTaThl PACYCTOB CBOWCTB BEIECTB

IIPOBOJIUTH
HSMEDOHI 4 | T MaTepuanos;
p OIIK-4.3. CocraBnsieT OTYETHI MO Y4YeOHO-
HaOmoieHus: B cdepe .
Hcnonb3oBanue o HUCCIICAOBATCIBCKOU ACATCIBHOCTH, BKIIHOYas
npodeCcCuOHATBHON
UHCTPYMEHTOB U ESTENBHOCTH aQHAJIU3 SKCIEPUMEHTAIBHBIX  PE3yJIbTaTOB,
obopymoBaHus ’ COIIOCTABJIEHUS UX C U3BECTHBIMU aHaAJIOraMHu;
00pabaThIBaTh u .
OIIK-4.4. @opmupyer AEeMOHCTPALMOHHBIN
NpeaACTaBJIATH o
MaTepual U IPEICTaBIIET PE3yJIbTAaThl CBOEU
AKCIIEPUMEHTAIIbHBIE 9
HCCJIEIOBATEIbCKOM NesITeIbHOCTH Ha
JaHHBIC
HAay4YHBbIX

KOH(EepeHIHMsIX, BO BPEMSI MPOMEKYTOUHBIX U
WTOTOBBIX aTTECTaIlHIA.

B pesynbprare nzydeHus: AUCIUIUIHMHBI CTYACHT OaKkalaBpyuaTa JOJKEH:

Buame:

— 3JIEKTPOHHOE CTPOECHUE AaTOMOB U MOJIEKYJT;

— OCHOBBI TEOPUH XUMHUYECKOU CBSI3U B COCIMHEHUSIX PA3HBIX TUIIOB, CTPOCHUE BELIECTBA
B KOHJIEHCUPOBAHHOM COCTOSIHUU;

— OCHOBHBI€ 3aKOHOMEPHOCTH MPOTEKAHHS XUMHUYECKHX IPOLIECCOB U XapaKTEPUCTUKU
PaBHOBECHOT'O COCTOSIHUS,

— METO/Ibl OTMCAaHUsI XMMUYECKUX PAaBHOBECHI B paCTBOpAX JEKTPOJIUTOB,

— CTPOEHUE U CBOMCTBA KOOPIMHAIIMOHHBIX COCIMHEHHUI;

— MOJIyYeHHE, XUMUUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTAHMUYECKUX BEILIECTB.

Ymemn:

— BBINOJIHATH OCHOBHBIE XHMHMUYECKHE OIEpaluu, OMNPEAeisITh TEPMOJUHAMUYECKUE
XapaKTEePUCTUKU XUMUYECKUX PEAKIIMi U1 PaBHOBECHBIE KOHIICHTPAIMU BEILIECTB;

— HCIOJb30BATh OCHOBHBIE XUMHUYECKHE 3aKOHBI, TEPMOJMHAMHUUYECKHE CIIPABOYHBIC
JAaHHBIE JIJIs pelIeHus MpodecCuOHaIbHbIX 3a/1a4;

— MPOTHO3UPOBATH BIMSHHUE PA3IUYHBIX (PAKTOPOB HA paABHOBECHE B XUMHUYECKUX
peaKuusX;

Bnaoemw:

— TEOPETHUYECKUMHM METOJaMH OMNHUCAHMS CTPOEHUS M CBOMCTB MPOCTBIX W CIIOKHBIX
BEILIECTB HA OCHOBE 3JIEKTPOHHOTO CTPOCHUS UX AaTOMOB U ITOJIOKEHUS B IEPUOJAUYECKON CUCTEME
XHMHYCSCKHX 3JIEMEHTOB;

— OCHOBHBIMH HaBBIKaMHU Pa0OTHI B XUMUYECKOU TabopaTtopuu;

— OKCHEPUMEHTAIBHBIMH METOJIAMHU OTIPEIEICHUS HEKOTOPBIX (DU3UKO-XUMUYESCKUX
CBOWCTB HEOPTAHUYECKUX COCTUHEHUN.

3. OFbEM JUCIHHUILIAHLI U BUJbl YYEFHOU PABOThHI

Bt vaeGHoi DaGoThI Bcero 1 cemecTp 2 cemecTp
ALY p 3E Axagn. 4. 3E AKkagn. 4. 3E Axagn. 4.
Obman TpyRoemKocTs, 12 432 6 216 6 216
OUCIHHUIIINHBI




Konraxrnas padora - 6,23 224 3,56 128 2,67 96
ayJIUTOPHbIE 3aHSITHS:
Jlexuuu 1,78 64 0,89 32 0,89 32
IIpakTnueckue 3anstus (I13) 0,89 32 0,89 32 - -
Jlabopartopusie padoTs (JIP) 3,56 128 1,78 64 1,78 64
CamocrosiTesibHast padoTa 3,78 136 1,44 52 2,33 84
KoHnTtakTHas camocTosTenbHas i i i
I()Zzi)ngomeanoe U3yveHue 3,78 1,44 2,33
PasacIOB AUCHUIIIIMHBI 136 >2 84
Bun kontpos:
IK3aMeH 2 72 1 36 1 36
KonrakTtHas pabora —
IIPOMEKYTOYHAS aTTeCTAIUs 2 08 1 04 1 04
[ToaroroBka Kk sK3aMeHy 71,2 35,6 35,6
Buja utoroBoro KOHTpoOJIst DK3aMeH IK3aMeH
. Bcero 1 cemecTp 2 cemecTp
BHab1 yueoHoii padoTht 3E | Actp.w. | 3E | Acip.w.| 3E | Acrp. u.
Obmas Tpynoemiocts 12 324 6 162 6 162
OUCIHHUIIJINHBI
Konraxrnas pagora - 6,23 168 3,56 96 2,67 72
ay/INTOPHbIE 3aHATHS:
Jlexuuu 1,78 48 0,89 24 0,89 24
[Tpaxtrueckue 3ansatus (113) 0,89 24 0,89 24 - -
Jlabopartopusie paboTs (JIP) 3,56 96 1,78 48 1,78 48
CamocrositeibHas padora 3,78 102 1,44 39 2,33 63
KoHnTtakTHas camocTosTenbHas i i i
pabora 3,78 1,44 2,33
CamoCTOSITETbHOE U3yUYEHUE 102 39 63
Pasac OB JUCHUIIIIMHBI
Bun kontpos:
JK3aMeH 2 54 1 27 1 27
KonrakTtHas pabora —
IIPOMEKYTOYHAs aTTeCTaIUs 2 06 1 0.3 1 0.3
[ToaroroBka Kk sK3aMeHy 53,4 26,7 26,7
Buja utoroBoro KOHTpoOJIst DK3aMeH IK3aMeH
4. COAEP) KAHUE JUCUUIIJINHBI.
4.1. Pa3neansl AMCHUILINHLI H BUABI 3aHATHI
AKkazeM. 4acoB
Nen/mn Pasjes QuCIUILIMHDI Bcero Jlek- IIpak. Jao. Cam.
1107074 3aH. padornbl | padora
Paznea 1. llpyHIMOBI XMMUH 180 32 32 64 52
1.1 | CtpoeHune aToma 10 2 2 - 6




1.2 | Ilepuoanueckuii 3aKOH U 9 3 - - 6
MIePUOINYECKas CHCTEMa

1.3 | OkucauTenbHO- 19 3 2 4 10
BOCCTAHOBHUTEIBHBIC MPOIECCHI

1.4 | Xumuueckasi cBA3b U CTPOCHHE 47 9 10 8 20
MOJIEKYJT

1.5 | Ilonsarue 0 XAMHUYECKOU 19 5 4 - 10
TEPMOJIMHAMUKE,
TePMOIMHAMHYECKHE (QYHKITUU
COCTOSIHHSI

1.6 | Ilonsarue 0 XAUMHUYECKOU 8 2 2 - 4
KUHETHUKE. XuMH4YeCcKoe
paBHOBecCHE

1.7 | PacTBOpBL. PaBHoBecust B 108 8 12 52 36
pacTBopax
JK3aMeH 36 36
Hroro 1 cemectp 216

2. | Paspen 2. Heopranudeckas 180 32 - 64 84
XHUMHUA

2.1 | Xumus s-3J1€MEHTOB 29 3 - 12 14

2.2 | Xumusi p-3J€MEHTOB 99 17 - 32 50

2.3 | Xumus d-371eMeHTOB 46 10 - 20 16

2.4 | Xumus f-aieMeHTOB 6 2 - - 4
IK3aMeH 36 36
Hroro 2 cemecTp 216
HUTOT'O 432 64 32 128 136

4.2. Cogepxanue pa3iejioB IUCHUINIMHBI
Paznen 1. [IpyHIMOBI XMMUKM

1.1 Ctpoenue aroma.

BonHOBBIE cBOMCTBa MaTepUadbHBIX O0BEKTOB. YpaBHeHue ne bpoiurs. CooTHoIIeHHE
HeonpeneneHHocTel ['eizenOepra. [TonsTue o kBaHTOBOM MexaHuke u ypaBHeHuu [lIpenunrepa.
BonHoBast QyHKIMS. DONEKTpOHHAs IUIOTHOCTh. XAapaKTePUCTHKA COCTOSHUS DIIEKTPOHOB
KBaHTOBbIMM uuciaMu. KBaHTOBbIE umnciaa U (QOpMBI AJIEKTPOHHBIX 007aKOB. DOpMbI
AIIEKTPOHHBIX O0JAKOB JJIS S-, p- U d-COCTOSHUI 3JEKTPOHOB B aTOMaxX. MHOT03JIEKTPOHHbIE
atoMmsl. [Ipunnun [Taynu. MakcuManbHOE YKCIIO 3JEKTPOHOB B 3JIEKTPOHHBIX CIIOSAX U 000I0YKaX.
IIpaBumo  Xynpa.  IlociaenoBaTrenbHOCTE — DHEPreTUYECKUX  YPOBHEHM  DIEKTPOHOB B
MHOT'03JIEKTPOHHBIX aTOMaXx.

1.2 Ilepnonnueckuii 3aKOH ¥ NEPUOINYECKAS CUCTEMA.

CoBpemenHas (opMmynHpoBKa Iepuoanueckoro 3akoHa. Ilepumonudeckas cucrema u ee
CBSI3b CO CTPOCHHEM aTOMOB. 3allOJIHEHUE DSJICKTPOHHBIX CJIOEB M O000JI0OYEeK aTOMOB B
nepuoanueckon cucreme anemenToB .M. MenneneeBa. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS
aTOMOB B TPYIIax, B CEMEMCTBAX JIAHTAHOUIOB ¥ aKTHHOUJIOB: S-, P-, d- 1 f-371eMEeHTHI.

ATOMHBIE M1 HOHHBIE PAJINYChI, YCIOBHOCTb 3TUX MOHATHNA. VI3MeHeHne paanycoB aTOMOB
Mo TMepuoJaM M TpyIIaM MEPUOJUYECKON CHUCTEMbl 3JeMEHTOB. MOHHBIE paguychl M HX
3aBUCUMOCTB OT 3JIEKTPOHHOT'O CTPOEHHSI aTOMOB U CTEIIEHHU OKUCIIEHUS. DHEPrusi HOHU3ALUU U
CPOACTBO K DJEKTPOHY KaK XapaKTEpPUCTUKU HSHEPreTUYECKOro COCTOSHUS — aTOMA.
3aKOHOMEPHOCTH B M3MEHEHUHU DHEPTrUH MOHU3ALMM HA MIPUMEPE JIEMEHTOB BTOPOIro MEpUOAA.
3HaueHUe MEPUOANYECKOr0 3aKOHa JJIs ecTecTBO3HaHus. lIpenckasaHue CBONCTB BEIIECTB Ha
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OCHOBE IEPUOANYECKOr0 3aKOHA, MPEICTAaBICHUE O METOAAX CPAaBHUTENBHOro pacuyera M.X.
Kapanerssanna.

1.3 OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE TTPOLIECCHI.

CreneHp OKHUCIEHUS aTOMa B COEIMHEHUHU. BajkHelie OKUCIUTENN U BOCCTAHOBUTEIH.
OCHOBHBIE CXEMBI IPEBPALICHUSI BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX.
Brnusitnue Temnepatypbl, KOHIIEHTPALMKM PEareHTOB, UX MPUPOJbI, CPEIbl U APYTUX YCIOBHM HA
[IyOMHY M HalpaBJieHHE MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

1.4 Xumnueckas cBA3b U CTPOCHHUE MOJIEKYII

KoBasleHTHast ~ cBsI3b,  OCHOBHBIE  IIOJOKEHHsS  METOJAa  BAJICHTHBIX  CBA3EH.
DIEKTPOOTPULIATETLHOCTh aTOMOB. MIOHHAs ¥ KOBaJIGHTHAsI CBSI3U, CBOMCTBA KOBAJICHTHOM CBSI3U:
HaIlpaBJICHHOCTh M HachlaeMocThb. llossipHas KoBasieHTHas CBsA3b. JlOHOPHO-aKLENTOPHBIN
MEXaHU3M 00pa3oBaHUs CBA3M. XAapaKTEPUCTHKH KOBAJICHTHOM CBS3M: JJIMHA, SHEPIHA
(oHTanmpnus), BaJeHTHbIE YIibl. COOTHOIICHHWE IJIMH W DHEPTUid (PHTAIBIUIN) OJWHAPHBIX W
KPAaTHBIX CBSI3EH.

D¢ deKkTuBHbIE 3apsAabl aTOMOB B MOJIEKYJie. [IMMONBHBIE MOMEHT CBSI3M M JUMOJIbHBIN
MOMEHT MOJIEKYJIbI. J{UI1OJIbHBIE MOMEHTBI U CTPOEHUE MOJIEKYJI.

PaccmoTpenue cxeM mepekphIBaHHS aTOMHBIX OpOMTaNe mpu 0Opa30oBaHUHU CBs3EH B
MoneKynax. Iubpuamsanus BOJHOBBIX (YHKIMH, IIPEMEpHI Sp-, Sp>-, Sp°-THOPHIM3ALIMIA.
['ubpuauzanms ¢ yuactueM d-opOutaneii. 3amoHeHHEe THOPUTHBIX OpOUTAICH HETOICTICHHBIMU
napamMu 3JeKTpoHOB. OOpa3oBaHME KpaTHBIX CBSI3eH; O©- M T-CBA3M, HMX OCOOEHHOCTH.
Jlenokann3oBaHHBIE T-CBSI3U U MIPOLIEIypa HATOKEHUS BaJIEHTHBIX cxeM. Meron [ 'ninecnu.

OCHOBHBIE TIOJIOKEHHMST METOJa MOJEKYJIpHBIX opbutaneit (MO). CaszbiBaromue,
HECBSI3bIBAIOIINE M paspeixiisiomme opoutanu. IlocmenoBarensHoCcTh 3amosHeHnss MO B
JIBYXaTOMHBIX YacTUIAX, COCTOSAIIMX M3 aTOMOB BTOpOro nepuoaa. OObsiCHEHHE BO3MOXHOCTH
CyILIECTBOBAaHUS ABYXaTOMHBIX YacTUL Ipu nomouu metona MO.

OOBsicCHEeHHEe MarHUTHBIX CBOMCTB MOJIEKYJT M HOHOB ¢ mo3unuii meroma MO. Ilonsatue o
MHOTOIIEHTPOBOM CBSI3M HA IPUMEPE PACCMOTPEHUS XMMUUYECKOM CBsI3U B MoJiekysie BoHe.

OOue cBeaeHHs O KOMIUIEKCHBIX coequHEeHHusX. KomruiekcooOpa3oBaTenb, JUTaH[IB,
KOOpJMHAIIMOHHBIE 4YHCJIa, JCHTAaHTHOCTb JIMTAHJOB, BHYTPEHHSII M BHEWHsAA cdepsl
KOMILIEKCHOTO coenHeHus. Kiaccupukaius KOMIUIEKCOB 0 BUIY KOOPJMHUPYEMBIX JTUTaH/I0B.
Homenknarypa komruiekcHbIX coenuHeHuil. IlpencraBienne o0 H30MEpUU KOMILIEKCHBIX
coeanHeHuil. Peakuum o6pa3oBaHus U pa3pylIeHUs] KOMITJIEKCHBIX COSAMHEHUI.
KBaHTOBO-XMMHYECKHE TPAKTOBKHU MPUPOJIBI XUMUUECKOW CBA3U B KOMIUIEKCHBIX COCIMHEHUSX.
Mertopn BasieHTHBIX cBs3eil. [loHsTHEe 0 TeOpUM KpucTauIndeckoro nojs. OObsiICHEHNE MarHUTHBIX
CBOMCTB M HaJIM4MS WIM OTCYTCTBUSL OKPACKH KOMILIEKCHBIX COEITMHEHUII.

MexMonekyisspHas ¥ BHYTPUMOJICKYJISIpHAs BOAOPOJAHAS CBSI3b. ODHEPrust W JJMHA
BOJIOPOJIHOM CBsI3U. BinsiHue Hamuuus BOJOPOIHOM CBSI3U HA CBOMCTBA XUMUYECKUX COCIUHEHUI
U UX cMecell (TeMIlepaTypsl IUIaBJICHUS U KUIIEHUS, CTETIEHb JUCCOLMAIMU B BOJHOM pacTBOpPE U
Jp.).

HNoHHas CcBA3b KaK INpPENEIbHBIM Cllydall KOBAJEHTHOW CBA3U. HeHampaBlIeHHOCTH U
HEHACBIIAEMOCTh MOHHOM CcBsi3U. [lonspusanust HOHOB. 3aBUCUMOCTb MOJIAPU3YIOLIETO TEHCTBUS
MOHA U €ro MNOJSIPU3YEMOCTH OT THIIA JIEKTPOHHOM CTPYKTYpBI, 3apsAa U paauyca HOHOB.
Bnusinue nosnspyuzanyy Ha CBOMCTBA COCIMHEHU U KX CMECEH.

OOmue npencTaBiICHUS O MEKMOJEKYJISIPHOM B3aMMOJACHCTBHM: OPUEHTAIMOHHOE,
WHIYKIHOHHOE, TUCIIEPCUOHHOE B3aUMOICHCTBHSL.

1.5 TloHsiTHE O XMMUYECKON TEPMOJIMHAMUKE, TEPMOINHAMHYECKUE (PYHKIIUU COCTOSHUS
(xapakTepuctuiueckue PyHKITUN).

BHyTpeHHsiT SHepruss W OHTaNbNUsA, HX Qusnueckudl cmbicn. [lonstue o
TEPMOJMHAMUYECKON CUCTEME, U30JIMPOBAHHBIE CUCTEMBI. JK30- U SHAOTEPMUYECKHUE PEAKIIVH.
TepMoxuMus M TEepMOXMMHUYECKHE YypaBHEHMs. [loHATHE O CTaHAAPTHOM COCTOSIHUU
WHJIUBHIyAJIbHBIX JKMJIKUX W KPUCTAJUIMYECKUX BEILIECTB, ra30B M pacTBOpoB. CTaHOapTHBIE
SHTAJBIINK 00pa30BaHUs, pACTBOPEHUS M CrOpaHMs BelecTB. 3akoH ['ecca U clecTBUS U3 HETO.
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Ucnonp3oBanne 3akoHa ['ecca 1y BBIYMCICHHMS SHTAJIBIHMN pEaKIUil W SHTAIBIUN CBSI3U B
monekyie. [lonstiue 06 sHTponuu, abCONIOTHAS SHTPONUS M CTPOCHHUE BellecTBa. V3MeHeHue
SHTPOIIUU B PA3JIMYHBIX ITPOLIECCAX.

1.6 [loHsiTHE O XUMUUECKOW KUHETUKE. XUMHUECKOE PAaBHOBECHE.

DneMeHTapHbIe (OTHOCTAANIHBIC) K HEAIIEMEHTApHBIE (CII0KHBIE) PEaKIIUU. 3aKOH IEUCTBYIOIINX
macc. KoHcranta ckopoctu peakuuu. MoJekyslIspHOCTh M MOPSAOK pPEaKLMHU. 3aBUCUMOCTH
CKOPOCTH pEakLUU OT TEMIIEPATyPhl; SHTAIbIINS AKTUBALUH.

IlonsiTHE O TOMOI€HHOM M TE€TEPOreHHOM Kartanu3e. Ilpumepsl KaTaJlUTUYECKUX
IPOLIECCOB B IPOMBILIIEHHOCTH U J1a0OPaTOPHOU MPAKTHUKE.

HcTtunHOE M Kaxy1eecs paBHOBeCHs, X npu3Haku. KoHcranra xumuyeckoro pasHoBecus (Kc u
K} 11 ra3oBbIX paBHOBECHIN).

Oneprus [166c¢a, ee cBA3b ¢ 3HTpoNHEN 1 YHTaNbIUeH. Pu3nueckuit cMmbica sHepruu ['udoca.
DHTPONUNHBIN W SHTATBNUKAHBIN (pakTopsl mporecca. Csi3zb AG’r ¢ KOHCTAaHTOW PaBHOBECHS.
PaBHOBecue B TOMOIEHHBIX M TE€TEPOTE€HHBIX cHUCTeMax. Kpurepuil caMonpou3BOIBHOTO
IPOTEKaHUs MPOLIECCOB B N300apHO-U30TEPMUYECKHUX YCIOBUSX.

Cmemenne xumuueckoro pasHoBecus, npuHuun Jle-Illarense — bpayna. Buusnue
TeMIIepaTypbl, JaBJIE€HUs, 100aBKM MHEPTHOrO ra3a M MU3MEHEHHs KOHLEHTpAIMM PearcHTOB Ha
XMMHYECKOE PaBHOBECHE.

1.7 PactBopel. PaBHOBECHS B pacTBOpax

[Tpomecchl,  compoBOXarolMe  00pa3oBaHHWE  KHUJIKAX  HCTUHHBIX  pPacTBOPOB
HEDJIEKTPOJIUTOB U IEKTPOJIUTOB.

KpaTkas xapakTepucTHKa MeXYaCTUYHBIX B3aUMOJIECHCTBUM B pacTBopax. MaeanbHble u
peanbHble pacTBOpPbl. AKTUBHOCTb; KOX(Q(QHUIMEHT aKTUBHOCTH KaK Mepa OTKJIOHEHUs CBOMCTB
KOMITOHEHTa PeajbHOI0 pacTBOpa OT €ro CBOMCTB B HeabHOM pacTBope. CriocoObl BEIpaXKEHUS
KOHLEHTPAlUi pacTBOPOB. DKBUBAJICHT U 3aKOH 3KBUBAJICHTOB.

AccollMMpPOBaHHBIE M HEACCOLMUPOBAHHBIE 3JIEKTPOIUTHL. CTENeHb IUCCOLMALINU.
Koncranra pucconmanuu. 3aBUCUMOCTB CTEICHHM JJICKTPOJIMTUYECKOM TUCCOLMALUU  OT
KOHIIGHTPALlMU JJIeKTposiuTa (3akoH pazdaBneHuss OctBanbna). CocTosiHue OECKOHEUHOTO
pa3baBieHMsI pacTBOpa JJIEKTPOJIIMTA, CBOMCTBa Takoro pacteopa. lllkama craHzapTHBIX
TEpMOJMHAMHYECKUX (YyHKIMI 0O0pa3oBaHMs MOHOB B BOJHBIX pacTBopax. CryneHuaTas
JUCCOLMALUS DJIEKTPOJIUTOB. BiMsHME OIHOMMEHHBIX HMOHOB HAa PABHOBECHE IHCCOLMALMH
cJ1a00ro AMEKTPOJINTA B pacTBOpe. PaBHOBecHE B cucTeMe, COCTOSIIEH M3 HACHIIIIEHHOT'O pacTBOpa
MaJIOPACTBOPUMOIO IEKTPOJINTA M €r0 KPUCTAJIOB, IIPOU3BEIECHUE PACTBOPUMOCTH, YCIIOBUS
OCAKICHMSI M PAcCTBOPEHUS MAaJOpPacTBOPUMOIO 3JIEKTposiuTa. PaBHOBecHe IMCCOLMALIMM B
pacTBOpax KOMIUIEKCHBIX COCAWHEHHMH, KOHCTAHTA HECTOMKOCTHM M KOHCTAHTA YCTOMYHMBOCTH
KOMILJIEKCHOTO MOHA. Peakiun 00pa30BaHus U peakuy pa3pyleHUsI KOMILICKCHBIX COSAMHEHUI.

PaBHOBecue aucconuanuu BOIbI, HOHHOE IPOMU3BEACHHUE BOIBI U €r0 3aBHCHUMOCTbH OT
temmneparypsl. [lkana Bearmuud pH u pOH. CriocoOs1 pacueta BenuunH pH pactBopoB. Bydepnbie
pactBopsl. [Tonmspusyroniee NeiMCTBIE HOHOB COJIM HAa MOJIEKYJIBI BOJIBI.

I'upponus conel, ruApoIN3 MO KaTUOHY M aHMOHY. CTyneH4arslii ruaponns. Bzaumuoe
YCUJICHHE THAPOJN3a, MOJIHBIA (HeoOpaTuMmblil) ruaponn3. KoHcTaHTa M cTeneHb THMAPOJIH3a,
CBSI3b MEX/y STUMHU U KOHILIEHTparuei pacrBopa. CriocoObl yCUICHUS U TIOAABICHHS THAPOIIH3a.
[TonsiTre 0 conpBOIU3E.

Paznen 2. Heopranuuyeckasi Xummusi.

2.1 Xumus s-371€MEHTOB

[lemounpie Metamipl. OOmas XapaKTEpUCTHKA CBOWCTB 3JIEMEHTOB, HAaXOXXICHHE B
npnpozne, HonyquHe U XUMHUYCCKUEC CBOﬁCTBa MECTAJIJIOB. COC,Z[I/IHGHI/ISI mICJIOYHBIX MCTAJIIIOB,
OKCHU[IbI, TIEPOKCHIBI, O30HHUBI; IOJyYeHHE, WX CBONCTBA M XHWMHUYECKash CBS3b B JTHX
COCINHCHUAX. FI/I,Z[pOKCI/II[BI IICJIOYHBIX MCTAJIJIOB, nonyquHe B HpOMBII_HJIeHHOCTI/I NaOH,
XUMUYECKHE CBOMCTBA THAPOKCHIOB. OOIIas XapakTEPUCTHKA COJICH, TOJyYEHHE COABI II0



metony ConbBe. OcobeHHOCTH XUMUH JUTHS. O0NMacTU MPUMEHEHUS HIEIOUYHBIX METAUIOB U MX
COEMHECHUM.

[lemouHO-3eMeNbHBIE METAILIbI, Oepuiumiii, Marauii. OO0IIas xapakTEPUCTHKAa CBOWCTB
METAJIJIOB, HAXOXKACHHUE B MPUPOJE, MOIYICHUE METAIJIOB U UX XUMUYECKUe CBoicTBa. O0Imas
XapaKTEPUCTUKA COJIEH ITUX DJIEMEHTOB, UX PACTBOPHUMOCTh M THAPOIU3YyeMOCTb. OKCHIBI U
TUAPOKCHU/IBI ATUX AJIIEMEHTOB: MOJIYYEHUE U XUMUYECKHE CBOMCTBA. JKeCTKOCTh BOABI U METOIbI
ee ycrpaneHus. OcoOeHHOCTHM XumuH Oepwuinsa. OOnacTH NPUMEHEHHS METAUIOB W HX
COEMHECHU .

2.2 XuMus p-37€MEHTOB

OO01mast XxapakTepUCTHKA P - DJIEMEHTOB, CPABHEHNE XUMUYECKIX CBOWCTB M PEAKITMOHHOMN
CIIOCOOHOCTH.

Bbop. Coenuuenus 6opa B mpupo/e, modydeHne 60pa i ero XuMHIeCKHe CBOUCTBA. bopu bl
METaJIJIOB, OOPOBOJOPOMBI, OOPOTMAPUILI METAIOB: IMOJy4YeHHE, XHMHYecKas CBSI3b B
060poBOIOpOSIAX, XUMHUECKUE CBOICTBA coeanHeHuil. Hutpua 60pa u MaTepualibl Ha €ro OCHOBE.
Bopnbrii anruapua u 60pHBIE KHUCIOTHI, TOJIYYSeHUE U KHUCIOTHO-OCHOBHBIE CBOMCTBA. [lomydeHue
rajoreHu10B 6opa u ux rugponus. [lpumenenue 0opa 1 ero coeTMHEHHA.

Amomunanii. [IpuponHble MCTOYHUKM W ToJydyeHue Metauia. OKCUIl, THUAPOKCHU],
AJIOMUHATHL: TTOJYYCHUE U XUMUYECKHE CBOMCTBA. [ maponns cosen antomuuus, kBacusl. ['uapuyg
QTIOMHUHMS WM aJIOMOTMJAPHU[IBI, CHHTE€3 M HCIOJIb30BAHME B KAadyeCTBE BOCCTAHOBUTEIIECH.
[IpuMeHeHre amOMUHUS U €r0 COCIUHEHUN.

lammmit, naauii, Tammui. [IpupoaHble HICTOYHUKH, TTOJTYYEHHE U XMMUYECKUE CBOMCTBA
3TUX MeTaI0B. OKCUIBI, TUAPOKCUIBI, COTH ITHX METAJUIOB, 0COOCHHOCTH XMMHYECKHUX CBOWCTB
coequHeHu. OcoOGeHHOCTH XuMHMM Tauus. [IpumMeHeHuwe ramius, WHAMS, TAUIMS U HX
COEMHECHUM.

Yrnepoa. AnnorponHbsie MoauduKanuu: rpaduT, aimas, KapouH, QyJuiepeHsl. Y CJIOBUS
CUHTE3a UCKYCCTBEHHBIX aIMa30B. YTIIEPOHbIC HAHOTPYOKH.

Xumuueckue cBoicTBa yriepoaa. Kmaccudukamus kapoumgo. Oxcunbl yraepoaa (1) u (IV):
MOJIy4YEeHUE U XUMHYECKUE CBOMCTBA. YTOJIbHAs KUCJIOTA, €€ COJU U IPOU3BOIHBIC.

CuHWIbHAs KUCJIOTA, €€ COJM: MOJYyYEeHHE M XUMH4Yeckue cBoiicTBa. Ponmanunel. [Ipumenenune
yIJIEpOJia U €ro COCAUHEHUN.

Kpemuuii. IlpupoaHbie MCTOYHUKH, METOIbl MOJYYEHUS M OYUCTKU. XHUMHUYECKHUE
CBOMCTBAa KpPEMHHS, €ro OKCHJa U KPEMHHUEBOW KHCIOTHL. KBaplieBoe CTEKI0, CUIMKAreib,
pacTBOpUMOE CTEKJIO. BoaopoaHble COEIMHEHHsS] KPEMHHUS, MOJYYEHUE W BOCCTAHOBHUTEIIbHAS
aKTUBHOCTH. CHIIMIIUBI METAJUIOB, KapOul KPeMHHUS, HUTPHUJ KPEMHHUS, reKcad) TOpKpeMHHUEBast
KHUCJIOTA: IOJIy4YE€HHUE U CBOMCTBA. [[pMeHeHne KpeMHUS U €r0 COEAMHEHHIA.

I'epmanuii, osoBo, cBuHel. [IpupoaHble UCTOYHUKY, NOJIYYEHUE DTUX DJIEMEHTOB U UX
XUMUYECKHE CBOMCTBA. OKCHUIIBI M THAPOKCUIBI 37ieMeHTOB, ctaHHaThl (11 u V), mmrom6atsr (11 u
IV). Cynbduner: momydeHne W UX XxuMHUeckwe cBoiictBa. Comm THOKHCIOT. OOmas
XapaKTEPUCTUKA COJIEH, paCTBOPUMOCTh U THMAPOIN3YyeEMOCTh. [IpuMeHeHne repManusi, 0J0Ba,
CBHUHLIA U UX COCIMHECHUM.

Azor. OOmas XapakTepUCTUKAa XUMHUYECKMX CBOWCTB OJJIEMEHTOB TPYIIIBI a30Ta.
[IpomernenHoe u 1abopaTopHoe monydeHue a3ora. [[pobiema CBI3aHHOTO a30Ta M BO3MOYKHBIC
IIyTH €€ pelIeHNs. AMMHAK: OJIy4YeHUE, XUMUYECKHNE CBOMCTBA aMMHUaKa, KUJKUM aMMHAK Kak
pacTBOPUTENb, aAMUJbI, UMUJBI U HUTPUABL, UX TUAponu3. ['UApasuH U TUAPOKCHIIAMUH:
MOJIyYEHUE, CTPOECHUE MOJIEKYJ, KUCIOTHO-OCHOBHBIE M OKHCIUTEIBHO- BOCCTAHOBHUTEIIbHBIC
CBOMCTBA. A30TUCTBIN BOAOPO/: MOJYyUYEHUE, CTPOCHUE MOJIEKYJIbI, 23U Ibl METAILJIOB.

Oxkcuapt azota (I, 11, III, IV, V); ux noxyuenue, Xumuveckas CBs3b U CBOMCTBA. BiusiHue Ha
OKPYXAIOIIYI0 CPely BBIOPOCOB OKCH/IA a30Ta. A30TUCTAasi KUCIIOTa U HUTPUTHI, TTOJTyICHUE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA. A30THAsI KMCIIOTA KAK OKUCIIUTEIb, TEPMUYECKOE PA3I0KEHUE
HUTPATOB U MX UCIIOJIb30BaHUE B KauecTBE okuciuTenen. Llapckast Bojika v ee peakiuu ¢
Metautamu. [I[puMeHeHne a3oTa v ero coeIMHEeHUN. A30THBIE YI00peHus.
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®dochop. [Ipuponusie ncrounnku Gocdopa, momydenue Gochopa B MpOMBIILICHHOCTH.
MHoroo0pa3ue anaoTponHbIX Mogudukanuii ¢ocdopa, 6ensiii 1 kpacHslil pochop. Dochun:
MOJTy4YeHHue, CTPOEHHE MOJIEKYJbl, XuMuueckue cBoiictBa. dochuasl meramnoB. PochuHoBas
(docthopuoBatucras), docdononas (pochopucras) kucnorsl, Gochunarer (runodocdurel) U
dochonater (pochuter) kak BoccraHoButenu. [wmaparamms PsOio, ¢ocdopHbe KHCIOTHI,
docdatsl, B3aumHuble nepexonsl dochatoB. Coenunenus: pocdopa ¢ rajJoreHaMu: MoyyueHHe,
CTpOeHHE MOJIeKy, ruaponn3. [Ipumenenue hochopa u ero coeTMHEHUN.

Mpibsik, cyppma, BucMyT. Haxoxxnenue B mnpupone, noiydeHue. BogoponHsie
COCIMHEHUS, TOIy4YeHHEe U BOCCTAHOBHUTENbHAs AaKTUBHOCTb. KHCIOpOIHBIE COEIMHEHUS;
KHCIIOTHI MBIIIbAKA ¥ CYPbMBI: TOJY4YCHHE, KHCIOTHO-OCHOBHBIE U  OKHUCIUTEIHHO-
BOCCTaHOBUTENbHBIE CBOMCTBA. [ mapokcu BucMmyta. CoeTMHEHHS JIEMEHTOB C TaJoreHaMH, X
THJIPOJIM3, COJM AaHTUMOHWIA M BHCMyTHJa. KHCIOTHO-OCHOBHBIE CBOWMCTBA CyJIb(HIIOB
MBIIIBSKA, CYPbMBI U BUCMYTa, UX B3aUMOJIEUCTBUE C PACTBOPUMBIMU CYJIbGuaamMu. THOKUCIOTHI
U ux conu. O01IacTu MPUMEHEHUS COSTUHEHHI JIEMEHTOB.

Kucnopon. IIpombinuieHHoe U J1a0OpaTOpHOE TMOJIY4YEHHE KHUCIOpPOJa, CTPOCHHE
MOJIEKYJIbI, TapaMarHeTu3M Kuciaopoaa. Puznueckue u XuMuieckue cBoicTsa. O30H: MOTy4YEHHE,
CTpOEHHE MOJIEKYJIbl, OKHCIUTENbHOE NeiicTBue. Kiaccudukanus KUCIOPOIHBIX COSAMHEHUN
aneMeHToB. Ilepokcua Bogopona: TMOJIY4YEHHE, CTPOCHHE MOJIEKYJbl, OKHUCIUTEIBHO-
BOCCTAaHOBHUTEIbHBIC CBOMCTBA. OOIACTH MPUMEHEHHUS KUCIOPO/1a U €r0 COSTMHCHUI.

Cepa, cenen, temtyp. IIpupoaHbple HICTOYHHUKY, [TOJTyYEHUE IJIEMEHTOB U UX XMMHUECKHE

CBOMWCTBA. AJUIOTPOIHS CEPbI, CTPOCHUE €€ MOJIEKYJIbl. BOIOPOIHbIE COEUHEHUSI IIEMEHTOB:
NOJIy4YeHHE, CTPOCHHUE MOJIEKYJI, BOCCTAHOBUTENbHBIE CBOICTBA. Cyb(Uabl, METOABI OTYUCHHS,
BOCCTaHOBUTENIbHBIE CBOMCTBA, THIPOJIN3, OTHOIIEHNE K MUHEpaTbHBIM KucioTaMm. Cynbdanbl u
HOJUCYIb(UIBL.
JIMOKCHUIBI AJIEMEHTOB: METOJIbI TOJYUYEHUS, CTPOCHHE MOJIEKYJI, KUCIOTHbIE U OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA. BiusiHMe BHIOPOCOB CEpHHUCTOrO raza Ha OKPYKAIOLIYIO Cpeny.
Tpuokcuapsl >M€MEHTOB: TOJy4YeHUE, THIpaTalus, OKHCIUTeNbHble cBoiicTBa. KucnopomaHsie
kucnotel S (IV), Se (IV), Te (IV), cmocoOwl momydenust u cBoicTBa. CoIocTaBieHUe
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB 3TUX KUCIIOT U UX COJICH.

CepHast KHUCIIOTa: TIOJyYEHHUE, CTPOEHHE MOJIEKYJbl, OKHUCIUTEIbHOE JEWCTBHE
KOHIICHTPUPOBAaHHOTO  BOJHOTO  pacTBopa, BomoorHmmaromiee cBoicTBO.  Cynbdarsl,
ruapocynbdatel. [Tupocepras kucnota. TuocepHast KUCIOTa M THOCYIb(GAT HATPUS: TTOTyICHUE U
xumMHuueckre coicTBa. CeneHoOBasi M TEJUTypOBasl KUCIOTBI, METOMbI MOJIYYEHHUS U CBOICTBA.
XJTOpUCTBIA THOHWI M XJOPUCTBIA CyNb(ypHI: TOJy4YE€HHE, CTPOCHHE MOJIEKYJ, THIPOJIH3.
XnopcynbhoHoBas KucioTa. [[puMeHeHune cepbl, CelieHa, TeUTypa U UX COCTMHCHU.

Bonopoa. IlpombinenHoe u nabopaTOpHOE TMOMy4YE€HHE BOJOpOJA, Kiaccupuranus
TUAPUIOB, BOCCTAHOBUTENIbHASI aKTUBHOCTH BOJIOPOJA U THAPUI0B METAIIJIOB.

lanmorensr. O0mas XapaKTePUCTHKA XUMUYECKUX CBOWCTB TallOTEHOB, HAXOXKICHHE B
IpUpoie, MPOMBIIUIEHHOE U JlabopaTopHoe mnoiydeHue. OcoOEHHOCTH XMMHUYECKHX CBOWCTB
dTopa, pTopunsl kucnoposaa. Peakuuu xmaopa, 6poma u iona ¢ BOJOH U pacTBOpaMH IIEIOYEH.
Bogoponneie coeauHeHHs] TajJOTE€HOB: IMOJIy4€HHE, KHUCIOTHBIE CBOMCTBA, TEepMUYECKas
CTaOMIIBHOCTb, BOCCTAaHOBUTENbHbIE CBOKCTBA. Acconnanus Mosiekys HF B miaBukoBoii kuciore,
mudTopuabl Kaaus U HaTpus. KucnopoaHsle coeMHeHHs XjIopa U Hoja: MoJy4eHHue, CTPOCHHE
MOJIEKYJI, KUCIOTHO-OCHOBHBIE U OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. Kucnopoansie
KHCJIOTBI XJIOpa, OpoMa M #oja, CHocoOBbl TOJMyYeHHs, OKUCIHTeNbHOe neictBue. Conu
KHCJIOPOJHBIX KHCJIOT TaJOr€HOB KaK OKHMCIUTEIM B KPUCTAJUIMUECKOM COCTOSIHUU.
ConoctaBneHne KUCIOTHBIX M OKHCIUTENIBHBIX CBOMCTB KHUCIOPOJHBIX KHUCIOT TajloT€HOB M MX
cojieil. MexXranoreHHble COelMHEHHs, UX Tuapoin3. OOmacTu MPUMEHEHUs TaJIOTeHOB M UX
COCTUHEHUN.

bnaroponusie ra3sl. Haxoxxaenue B npupoze, MpOMBIIIICHHOE MOJy4YeHHe 0J1aropoaHbIX
ra3oB. [IpyunHbI XUMHUYECKONH MHEPTHOCTHU 3JIeMeHTOB. KiaTpaTHble coequHeHus 071aropoaHbIX
ra3oB. XMMHUYECKHE COCAMHEHUS KPUNTOHA M KCEHOHAa CO (TOPOM: MOJIyueHHE, CTPOEHHE
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MoJieKy1, Tuapoan3. Kucnopoansle coennuenus: 0JaropoAHbIX ra30B, KUCIOPOIHbIE KUCIOTHI U
ux conu. O6macTy mpuMeHeHHs OJIaropoAHBIX Ta30B M UX COCTUHEHHUIA.

2.3 Xumus d-aeMeHToB.

OcobenHoctr XxuMuu d-3J1€MEHTOB. 3aKOHOMEPHOCTH M3MEHEHHUS XUMUYECKHX CBOWCTB
1o rpynnam u nepuogam. Hecrexuomerpuueckne coeIMHEHUS.

Xpom, MonubaeH, Bodab(pam, cubopruii. [IpupoiHbie HCTOYHUKH, TTOTYYEHUE METAJUIOB U
nx xumuueckue cpoiictBa. Comu xpoma (III), okcunm m rumpoxcua xpoma (II1): momydenwue,
KHCJIOTHO-OCHOBHBIE CBOWCTBA, THJAPOJIM3. XPOMOBBIA aHTUIPHUI: TMOIy4YEHUE, TUApATALIMS,
OKHUCJIUTETIbHBIE CBOWMCTBA. XpoMaTbl U OMXpoMaThl Kak okuciautenu. [lonydyeHue XaopucToro
XpoMmwia u ero ruaponus. ComocTaBlIeHHEe XUMHUYECKUX CBOMCTB COCIUHEHHH MOIMOJICHA U
BoJIb(hpama Co CBOMCTBAMHU aHAJIOTMYHBIX cOeUHEHUN XxpoMa. [IpuMeHnenne xpoma, MOIUOICHA,
BOJIb()paMa M UX COCTUHEHH.

Maprasnen, TexHenui, peani, 6opuii. [I[pupoHbIe HICTOYHUKH, TOTYYEHUE U XUMUYCCKHE
cBoiictBa MetayuioB. Coemaunenuss mapranma (II), mosyueHwe, KHCIOTHO-OCHOBHBIE H
OKHCITUTEIFHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [lnokcu Maprania, manranarsl (IV), momydenue
AU XHUMHUYECKHE CBOMCTBA. Mamnranatet  (VI), nepMaHraHaThl, MapraHUEBBIA aHTUIPUIL,
MaprasieBasi  KHCJIOTa: IOJIy4YEeHHE M  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE  CBOWCTBA.
CormnocTraBineHue XUMHUYECKHUX CBONCTB COCAMHEHUN TEXHEIUsT W PEHUsT CO CBOMCTBaAMU
AQHAJOTMYHBIX COEAUMHEHUH MapraHua. [IlpuMeHeHne MapraHua, TEXHEUWs, pEeHus MU uX
COEMHECHUM.

Kenezo, xobanbT, HuKedb. HaxoxkneHue B NpUpPOAE, MPOMBIIUIEHHOE MOJIyYEHUE,
XUMUYECKHE CBOWCTBa MeTaysioB. COENMHEHUS CTENEHU OKHUCIEeHHs +2 u +3, moJiydeHwue,
KHCIIOTHO-OCHOBHBIE U OKHCIIUTEIIbHO-BOCCTAHOBHUTENIbHBIE  CBOMCTBA.  KoMILUIEKCHBIE
COEIMHEHUS MeTAIII0B. DeppaThl: MOJyUEHUE U OKUCIUTENBHOE feiicTBrE. [I[pumenenune xenesa,
KoOasbTa, HUKEJNS U UX COeIMHEHUH.

[TnatunoBbie MeTamutbl. O0IAast XapaKTepUCTUKA COSIMHEHUH MJIATHHOBBIX METAJIIOB, UX
KOMILJIEKCHBIE COEMHEHUSI.

Menp, cepedpo, 30710T0, peHTreHnid. Haxoxaenue B npupoie, noryueHne MeTaluioB U X
XUMHYECKHE CBOMCTBA. OKCHIBI, TUAPOKCHU/IBI, TAJIOT€HU bl METAIOB: MOJyYeHUE, KUCIOTHO-
OCHOBHBIE CBOMCTBa, rUpoau3. KoMmiekcHble COeIMHEHNS METAIIIOB, XUMUYECKAsl CBSI3b B HUX.
[Ipumenenue mMemu, cepedpa, 30J10Ta U UX COSTUHEHUH.

Hunk, kaamuii, pryTh. [IpupoiHbIE HCTOYHUKHU, POMBILIJICHHOE MOJIYYEeHHUE METAJUIOB U
UX XUMH4YecKue cBoMcTBA. COEMHEHHS C KUCIOPOAOM M rajOr€HaMH, MOJTYyYEHUE U CBOMCTBA.
Coenunenus prytu (I), amugabie coenuaenus pTyTy. [IpuMeHeHne MHKa u ero coequHeHuid. O
TOKCUYHOCTH HEOPTraHUYECKUX BELIECTB.

2.4 Xumus f-31eMeHTOB.

Jlantanouaer. OOmas XapaKTepUCTUKA XHUMHYECKHUX CBOWMCTB, MOHATHE O METOaX
MOJIyYEHUS 3TUX METaI0B. KHCIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB U THAPOKCHIOB 3JIEMEHTOB
(ITI), ruaponu3 coeid.

AxTtuHouzabl. ComocTaBieHHME XHMHUYECKHMX CBOWCTB aKTHHOHMJOB CO CBOMCTBaMU
naHTaHOMAOB. KpaTkas XapakTepuCcTHKa XUMUYECKUX CBOMCTB ypaHa. KuciopoaHele COeTMHEHNS
U TajJoreHu/bl ypaHa, COJIU ypaHuia, ypaHaThl. [IpuMeHeHne JTaHTaHOUIOB, aKTUHOUJOB U UX
COCTUHEHUN.

5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUSAM K PE3YJIbTATAM

OCBOEHMUA JNCIHUITJIMHBI
Ne Komnerenmnuu Pasnen 1 | Pasmen 2
3HaTth:
1 | BIEKTPOHHOE CTPOEHHUE ATOMOB M MOJIEKYJI + +

2 OCHOBELI TCOPUU XUMHUYECKOM CBSI3H B COCAUHCHUAX pa3HbIX THUIIOB,
CTPOCHHUC BCIICCTBA B KOHACHCUPOBAHHOM COCTOSIHHUN

12



OCHOBHbBIE 3aKOHOMEPHOCTH IPOTEKAHUSI XUMUYECKUX MPOLIECCOB U
XapaKTePUCTHKU PABHOBECHOTO COCTOSIHUS

METOABl OIHCAHMUS XUMHYECKUX DPABHOBECUNM B PacTBOpPAX
JJIEKTPOJIUTOB

N

CTPOECHUE U CBOMCTBA KOOPJAUHALIMOHHBIX COCIMHEHUN +

IMOJIYUCHHUEC, XHUMHUYCCKUC CBOICTBa IMPOCTBIX H©  CIIOXKHBIX
HCOPIraHNYCCKUX BCIICCTB

YMmerh:

BBIMIOJIHSITh OCHOBHBIE XHUMHUYECKHE OMNEpALMH, ONpPEIesiTh
TEPMOJUHAMHYECKHE XapaKTePUCTHUKU XUMHUYECKUX peakuui u +
PAaBHOBECHbBIEC KOHLIEHTPAIIMH BEILIECTB

HUCITIOJb30BATh OCHOBHBbBIC XUMHNYCCKHUEC 3aKOHBHI,
TEPMOJIMHAMHYCCKHE CIOPABOYHBIC JAHHbIC JUIS  PCIICHHUS +
npodecCHOHANTBHBIX 33/1a4;

MIPOrHO3UPOBATh BIUSHUE Pa3IMYHbIX (AKTOPOB HA paBHOBECHE B
XUMUYECKUX PEAKIUAX

Baanern:

10

TCOPCTUYCCKUMHU MCTOAAaMU OIHUCAHUA CTPOCHUA U CBOICTB
IMPOCTHIX U CJIOKHBIX BEHICCTB HA OCHOBE 3JICKTPOHHOI'O CTPOCHUA
HUX aTOMOB H IIOJIOKCHUS B HepI/IOI[I/I‘IeCKOI\/'I CUCTEME XUMHNYCCKUX
DJICMCHTOB

11

OCHOBHBIMH HaBbIKaMH pabOThl B XMMUYECKOH JIAOOpaTOpUH +

12

OKCICPUMCHTAJIIBHBIMHU  MCTOAaMU  OIPCACICHUA  HCKOTOPBIX

o o +
(bI/I3I/IKO-XI/IMI/I‘-I€CKI/IX CBOMCTB HCOPIraHMYICCKUX COCAUHCHUU

B pe3synbrare ocBOCHMS AUCIUIUIMHBI CTYICHT JIOJDKEH MPUOOPECTH CIIeyIONIne

YHUBEpPCAlbHble KOMnemenyuu u um)ukamopbl UX OOCIUICCHUA:

KO}] N HAMMECHOBAHMSA MHAMKATOpPA

Kon u naumenosanusg YK
nocTukenunst YK

13

14

15

VYK-1.1.  OcyuecTBisieT  MOUCK

YK-1. CnocobeH
nHpopmaruu

OCYIIECTBIIATh IIOMCK,
KPUTHYECKUI aHAIW3 |
CUHTE3 uHpOpMaLuy,

VK-1.2. CnocobeH OCyIIeCTBIAThH
KPUTHYECKUH aHaIM3 ¥  CHHTE3 +
uHpOopMaIMU

MIPUMEHSTh CUCTEMHBIH
MOAXOA I PELICHHUs
MOCTaBJICHHBIX 3aJ1a4

VK-1.3. Hcnons3yer CHUCTEMHBIN
noaxo[d AJid pCHICHUA IMOCTABJICHHBIX +
3aa4

B PE3YIbTATC OCBOCHUA NUCHUIUIMHLBI CTYACHT JOJIZKCH HpI/IO6peCTI/I CJICOYIOIIUC
oﬁmenpod)eccuouaﬂbnble KomnemeHuuu u uuouKamopbt ux 0ocmudiceHus

Kon )/ |

KO):[ H HaAaMMCHOBaHMS MHAUKATOpa
HAaUMCHOBaAHMUA

moctukenus OIIK

16

17

OIIK
OIIK-1.1. O6magaer cHUCTEMATUYECKUMHU

OIIK-1.  Cmnocoben
3HAHUSIMHU B 06HaCTI/I MaTeMaTn4dcCKoro
pears 3a1a4u +
. | aHanmm3a, MOJENMPOBAHUSA, €CTECTBEHHBIX
npo¢eCcCuOHATBHON

HAYK ¥ OOIIEHHKCHEPHBIX TUCIUTUINH
IEeITEIbHOCTH Ha

OIIK-1.2. VYmeer pemarb 3aJayd,
OCHOBE TPUMEHCHUS .

OTHOCAIIMECS K  TPOo(eCCHOHATLHOM
€CTECTBEHHOHAYYHBIX

EeITEILHOCTH, TIPUMEHSIS METOJIBI
U OOIIEeNHKEHEPHBIX

N MOJICTTUPOBAHUS, MaTeMaTHYECKOr0

3HAHHUH, METOI0B

aHaimu3a, €CTECTBCHHOHAYYHbBIC u
MaTeMaTHYECKOrO
00IIeNH)KEHEPHBIC 3HAHUS




aHanu3a u
MOJEJIIMPOBAHUS
18 OIIK-4.2. CucremaTusupyer U
AQHAIU3UPYET Pe3yJbTaThl (U3HUECKUX U
XUMUYECKHUX AKCIEPUMEHTOB, . n
HAOMIOIEeHUH, UW3MEpeHHM, a TaKxke
OIIK-4. Cmnocoben | perh,
pe3yabTaThl pacyeTOB CBOMCTB BEILIECTB U
MIPOBOJIUTH
MEDe MaTepHaJIOB;
HU3MEPEHUS u
19 p OIIK-4.3. CocraBisieT OTYeTHI 10 y4eOHO-
HaOmoaeHus B cepe .
% M CCIIEI0BATEIBCKON NEeSATEIbHOCTH,
npodeccroHanbHOM
BKJIIOYAs aHAJIM3 OAKCIEPUMEHTAIbHBIX + +
NEeSATEIbHOCTH,
pe3yJabTaToOB, CONOCTABIEHUS HUX C
o0OpabaTkIBaTh u
HpEICTABIIAT W3BECTHBIMH aHAJIOTaMU;
20 OIIK-4.4. dopmupyer
AKCIEPUMEHTAIIbHbBIC .
JI€MOHCTPALIMOHHBIN Marepuan u
JTAHHBIE .
MIPEACTABIISIET pe3yabTaThl CBOEH . n
UCCJIEIOBATENICKOM  ACSATENBHOCTH — Ha
HAay4YHBIX KOH(epeHIUsX, BO BpeMs
MIPOMEKYTOUHBIX U UTOTOBBIX aTTECTAIUH.
6. IPAKTUYECKUE U TABOPATOPHBIE 3AHATUA
6.1. IlpakTn4yecKkue 3aHATHS.
IIpuMepHBbIe TeMbI NIPAKTHYECKUX 3aHATHI 110 JUCHHILIMHE.
Ne Ne paznena o
TeMbl MPaKTUYECKUX 3aAHATUN Yacer
/11 | AUCITUTUIMHBI
1 Pa3nen 1 [Ipaktnueckoe 3anstue 1. CnocoObl  BBIpaKeHHS | 2 akai.d.
KOHIIEHTpanuid pactBopoB | (MaccoBast 10Jis, MAacCCOBBII
MIPOLIEHT, MOJIIPHOCTH, TUTP). [IpuroToBneHue pacTBOpos.
Pemenue 3amau ¢ MCHOONB30BAHUEM  ypaBHEHHI
MaTepuaIbHOTO OalaHca.
2 Pa3nen 1 [Ipaktnueckoe 3ansitue 2. CnocoObl  BBIpaXKeHHS | 2 akai.d.
KOHILIEHTpauud pactBopoB Il (MOJAIBHOCTH, MOJIbHAS
J0JiA, MOJIbHOE OTHOIIeHHE). B3auMHbIl mnepecyer
KOHIIEHTpalMii. OKBHBAJEHTHl BEIIECTB B PEAKIUAX
oOMeHa ¥  OKHCIEHHS-BOCcCTaHOBIeHUs.  DakTop
SKBHUBAJIEHTHOCTH, MOJISIpHAsl Macca U MOJISPHBINH 00beM
SKBHUBAJICHTA.
3 Paznen 1 [Mpaktnueckoe 3amstre 3. CnocoObl  BBIpaKEHUS | 2 aKkaj.4b.
KoHIeHTpanuu pactBopoB III (HOopmanbHOCTH). 3aKoH
SKBUBAJIEHTOB. Penienue 3a1a4 no TeMe 3KBUBAJICHT.
4 Pa3nen 1 [IpakTrueckoe 3aHITHE 4. OKHUCIUTEILHO- | 2 aKaj.d.
BoccTtaHOBUTENbHBIE peakuuun (OBP). Baxueiimue
OKHCcIUTENH U BoccraHoButTenu. Knaccubukamus OBP.
[Tepuoanueckuii 3aKOH u OKUCJIUTEIIbHO-
BOCCTAHOBUTEJIbHASA AKTHUBHOCTh 3JIEMEHTOB u
coequHeHNH. BiusiHue pa3nuuHbiX (JakKTOPOB Ha TIIyOUHY
Y HanpasieHue nporekanus OBP.
5 Paznen 1 IIpakTnueckoe 3aHsTHEe 5. XapaKTepUCTHKA COCTOSHUSA | 2 akaj.4y.

OJICKTpOHAa B aToOMC CHCTEMOM KBAHTOBBIX YHCEIL
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[Ipuunun [aynu u npasuino Xynaa. @opma 371€KTPOHHBIX
00J1aKOB. DHEPreTHYeCKHil psj aTOMHBIX OpOWTaseH.
DOneKTpoHHbIe (POPMYIJIBI aTOMOB U HMOHOB (OCHOBHOE
COCTOSIHHE).

Pasnen 1

IIpakTnueckoe 3ansaTue 6. OCHOBHBIE MOJIOXKEHUS METOA
BasieHTHbIX cBsizeld (BC). BaneHTHBIE BO3MOXKHOCTH
aToMoB B  pamkax Meroga BC. T['ubpunnsie
npeactaBieHus. CXeMbl MEePEeKpbIBAHUS OpOUTANICH TpH
obpazoBannu cBsizeit B mosiekynax (NCls, NH3, H2O, SCly,
PCls, H.S, BeCl,, BBr;, CHs, CBrs). JlonopHo-
aKIENTOPHBIA MexaHu3M oOpazoBanus cBs3u (BexCla,
AlBrs, NHs" BF4, AICly, CO).

2 aKazg.d.

Paznen 1

IIpakTueckoe 3ansatue 7. Kparnsie csszu (CO2, HCOOH,
COCly, C2H2, CH3-C=CH). /lenoxanu30BaHHBIC T-CBSI3U U
npouenypa HanoxeHus BaneHTHBIX cxeM (CgHs, HNOs3,
NOs", CO3%, SO4*, N>O, HN3).

2 akazg.d.

Pasnen 1

[IpakTuueckoe 3ansTue 8. I'eomeTpusi MOJEKYJI, METOL
INunecniu (BeF2, BF3, SnCly, CBr4, NH3, H20, ClF3, PCls,
SFs, XeFs, XeFa, XeF,, CO3%*, SO4%, IFs, JF7). Teomerpus
MOJIEKYJT U uX aunonbHbIE MOMEHT (CSz, SnCly, SnCly,
PCls, H>0).

2 aKazg.d.

Pa3nen 1

[Ipaktnueckoe 3anstue 9. Meroqg MO JIKAO B
MPUMEHEHUHU K JIByXaTOMHBIM YacTUIlaM (aTOMbI U MOHBI,
COCTOAIIIME W3 aTOMOB D3JIEMEHTOB BTOPOTO IEpUOa:
02,02, 02,CN" N2, B, Hex").

2 akajg.d.

10

Pa3nen 1

[IpakTtnueckoe 3ansarue 10. Xwumuyeckas CBA3b B
KOMIUIEKCHBIX coeaunennsx; meronx BC [Fe(H20)6])*,
[Fe(CN)s]*, [NiF4]*, [Ni(CN)4]*, [AgCL]. DnemeHTHI
TEOpUHU KPHUCTAJUIMYECKOTO o [Fe(H20)6]*,
[Fe(CN)e]*, [NiF4]*, [Ni(CN)]*. KapboHunsl Kak
komIuiekcHble coeauHeHus Ni(CO)s, Fe(CO)s, Cr(CO)s.

2 akajg.4.

11

Pa3nen 1

[Ipaktnueckoe 3amsitue 11. TemnoBele  3ddeKTh
XUMHYECKUX PEaKIHid, OHHTAIBIUU OOpa3OBaHUS U
cropanusi. 3akoH ['ecca, cimenctBusi uM3 3akoHa ['ecca,
Bbruucienne AH® peakuuii u sHepruii (SHTAIBINIA) CBA3U
B MOJIEKYJax.

2 akajg.4.

12

Pasnen 1

[Tpaktuyeckoe 3anstue 12. Ilonstue 00 »>HTpONUH,
aOCOIOTHAsT AHTpomUsl BemiecTB (S°r) W AHTPOMHS
mporeccoB  (AS°r). DOmepruss ['mbbca kak wmepa
XUMHUYECKOTro cpojacTBa. M3menenue sHeprum ['mb6ca B
Pa3IMYHBIX IIPOLIECCAX, SHTPONUNHBIA U SHTAIBIUWHBIN
(dakTopel. Beruucinenne AG s m AS°298 MPOIECCOB IO
CIPAaBOYHBIM JIaHHBIM.

2 akam.d.

13

Paznen 1

IIpaktnueckoe 3ansatue 13. Xumuueckoe paBHOBECHE.
Koncranrta xumunyeckoro pasHoBecust (K, u Kc). Pacuer
PaBHOBECHBIX KOHIIEHTpauuii. CMelleHne paBHOBECUS U
npuniun Jle-lllatenbe — bpayna. Csazp AG’: ¢
KOHCTaHTOH paBHOBecus, cBsi3b AG’r ¢ AG”.

2 akag.d.

14

Pazpgen 1

[Ipaktnueckoe 3ansitue 14. CBoiicTBa pacTBOPOB
QJICKTPOJIUTOB. KoHcTanTa W creneHb Jucconuanuu.
HNonnoe npowusBenenue Bojabl, mkana pH. Pacuer pH

2 akajg.4.
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pacTBOpoB KHUCIOT U ocHoBaHUU. Pacuer pH OydepHbIx
pacTBOpOB. [TpousBenenune pacTBOPUMOCTH,
KOHIIEHTPAIIMs HACHIIIIEHHOTO PacTBOpa (PaCTBOPUMOCTH).

15

Pa3nen 1

[Ipaktnueckoe  3angarue  15. T'maponus  conen.
CryneH4aTslii THAPOIM3, MOJHBIA TrHApoian3. CrocoOs!
yCWIEHUs U TojAaBieHus Tuapoiuza. Koncranta wu
CTENEHb T'MJPOJMN3a, UX CBA3b C KOHIIEHTpAIUEH COJU B
pactBope. PacueT pH BOgHBIX pacTBOPOB COJICH.

2 akaj.4.

16

Paznen 1

[Ipaktuyeckoe 3anstue 16. Peaknum oOpa3oBaHuUs U
pa3pyllIeHUs] KOMIUIEKCHBIX COeqMHEHUH. PaBHOBecue B
pacTBopax KOMIUIEKCHBIX coenuHeHuil. KoHcTtanta
HECTOMKOCTH Y KOHCTAHTA YCTOMYMBOCTH.

2 aKazg.d.

6.2. JlabopaTopHble 3aHATHS.

BrimosnHenne 1abopaTOPHOrO MpakTHKyMa CIIOCOOCTBYET 3aKpEIUICHHIO MaTepuana,
u3ydyaemMoro B jucnuiuinHe «OOmiass ¥ HeopraHMyeckas XUMUs», a TaKXkKe CII0COOCTBYET
(OPMHPOBAHUIO y CTYAECHTOB HABBIKOB 3KCIIEPUMEHTAJBLHOW pabOThl M PA3BUTHIO HABBIKOB
HCCIIEI0BATEILCKOM PaOOTHI.
B uacel maGopaTopHBIX 3aHATHI MPOBOAATCA 3 KOHTpOJbHbIE paboTsl Pazmena 1 u 3
KOHTpOJIbHBIE paboThl Paznena 2.
MaxkcumanbHOe KOJIM4eCTBO 0aylIoB 3a 1abopaTtopHblie paboThl — 18 GansioB B 1 cemectpe
(makcumanbHO 1,5 6ama 3a padoty) u 20 6amioB Bo 2 cemectpe. KomndyecTBo paboT u 6amios 3a
KaXIyIo paboTy MOXeT ObITh U3MEHEHO B 3aBUCUMOCTH OT UX TPYAOEMKOCTH.

IIpumepul 1abopamopubix pabom u pazoenvl, KOmopbie OHU 0X8AMbIEArOm

Ne Ne pasnena HaumenoBanue nabopatopHbIX padboT Yacsl
/0 | TUCHUIUIMHBI

1 Texnuka Oe3omacHOCTM H  mpaBwia paboTel B | 4 akaj.y.
naboparopuu. IlorpemHocTu pe3ynbTaToB YHCICHHOTO
HKCIIEPUMEHTA. 3a4eT MO0 TEXHUKE OE30MacHOCTH.

2 OcCHOBHBIE TOHATHUS U 3aKOHBI XUMUU. OCHOBHBIE KJIacChl | 4 akaz.u.
HEOPraHUYECKUX COCIMHEHMU. PacueTsl 0 ypaBHEHUSIM
peaKIuid.
YcraHoBieHre coAepKaHus KPUCTAIUIM3ALMOHHON BOMBI | 4 akaj.d.
B KpUCTAJJIOTUApPATAX U UX popmy.

4 OnpeneneHne MOJISIPHOM MacChl YIIEKUCIIOro ras3a. 4 akaj.u.

5 [IpurorosineHue pacTBOpa 3alaHHON KOHLICHTPALIUU. 4 akan.4.

6 OnpeneneHre KOHIEHTPAIIMU PACTBOPa TUTPOBAHUEM. 4 akaj.u.

7 Paspen 1 [IpuroroBnenue pactBopa 3aJaHHOW KOHUEHTpaluu U | 4 akaj.d.
TUTPOBAHUE.

8 N3yueHue OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX peakIui. | 4 akaj.u.

9 Onpenenenre MOJSAPHOW MAacChl SKBUBAJICHTA MPOCTHIX U | 4 akaj.y.
CJIOHBIX BEILIECTB

10 [TonydyeHue U CBOWCTBA KOMIJIEKCHBIX COSIMHEHUM. 4 akasm.4.

11 CuHTE3 KOMIUIEKCHBIX COEIUHEHUHN

12 IlonyyeHne  cmekTpa  TOMIOIIEHHWS  KOMIUIEKCHOTO | 4 akan.d.
COCIMHEHMS u U3y4yeHue KOHLIEHTPAllMOHHOU
3aBUCMMOCTH  OINTHUYECKOM  IUIOTHOCTH  PacTBOpa.
OnpeneneHne HEM3BECTHOM KOHIIEHTPALIMKM PACTBOPA.

13 ['maponus cosien. 4 akan.4.

B yackl 1a00paToOpHBIX 3aHIATHI MPOBOAATCS 3 KOHTPOJIbHBIC paboThl Paznena 1
12 ‘ Paznen 2 | BBoaHOE 3aHATHE 110 XUMUHU 3JIEMEHTOB. | 4 akan.4.
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13 Omnpenenenue kKapOOHATHOM U OOIIEH KECTKOCTH BOJBI. 4 akapn.4.
14 Illenounsble, 1MEI0YHO3EMETbHBIC METAJIIIBI 1 MarHUM. 4 akaj.4.
15 bop u amomMuHui. 4 akan.4.
16 Yraepoa u KpeMHHIA 4 akaj.dJ.
17 On0BO U CBHHEII. 4 akaj.u.
18 A3or. 4 akaj.dJ.
19 docdop, cypbMa, BUCMYT. 4 akap.d.
20 Cepa, ceneH, Temnyp. 4 akan.4.
21 Xpom, MO0 IeH, BOJIb(pam. 4 akap.d.
22 Mapraseri, *ene30, K0OaJIbT, HUKEb. 4 axap.d.
23 Mens, cepedpo. 4 akaj.u4.
24 [{nHK, KaAMUN, PTYTh. 4 akasm.u4.
B gackl 1a00paTOpHBIX 3aHATHIA MPOBOJATCS 3 KOHTpOJIbHBIE paboThl Paznena 2

B uackl maGopaTopHBIX 3aHITHI MPOBOAUTCS MO 3 KOHTPOJbHBIE PaOOTHI B MEPBOM U
BTOpOM cemMecTpax. Ha koHTponbHBIE paboThl oTBOAMTCS 1O 90 MHMHYT, B OCTaBIIeecs BpeMs
71a00paTOPHOTO 3aHATHUS TpPEnojaBaTeNb pa3OupaeT co CTYJEHTaMH BOIMPOCHI KOHTPOJIBHOM,
BBI3BABIIIUEC HaI/I6OJII>H_II/I€ 3aTPYAHCHUS, a TAKKC CTYACHTBI CAAI0OT na6opaTopHHe paGOTBI.

7. CAMOCTOSATEJIBHAS PABOTA.

CamocrosrenbHas paboTa IPOBOIUTCS C LENbIO0 YIIyOJeHHs 3HAHUN O AMCLUUIUIMHE U
IpeIyCMaTpUBAET CIEAYIOLINE BUBL:

— O3HakoMJIEHHE U NPOPaObOTKYy PEKOMEHJOBAHHOW JHUTEpaTrypbl, paboTy C 3JIEKTPOHHO-
OMONMMOTEYHBIMU CHUCTEMaMHM, BKJIIOYAsi MEPEeBOAbI NMyONMKAaLWi W3 HAayYHBIX KYPHAJOB,
IUTUPYeMBbIX B 0a3ax Scopus, Web of Science, Chemical Abstracts, PUHII;

—  peryJisipHyo npopaOOTKy U IOBTOPEHHE PONUIEHHOTO Ha JIEKIIUAX U IPAKTUYECKUX 3aHATUAX
y4eOHOT0 MaTepuana;

—  PEryJIIpHYIO MOATOTOBKY K IPAaKTUYECKUM 3aHATHUAM U JTa0OpaTOpHBIM paboTaM, BEITIOJIHEHUE
JOMAIIHUX pa0oT W MHIUBUAYAJIBHOW JOMAIlHEH paOoThl; MOATOTOBKY K KOHTPOJIBHBIM
paboTam;

— TIOCEILIEHHE OTPACIIEBBIX BHICTABOK, CEMUHAPOB, KOH(EPEHINI Pa3InYHOTIO YPOBHS;

— yuacrue B cemuHapax PXTY um. M. Menneneesa no remaTuke Kypca;

— TMOATOTOBKY K cliaye 3k3aMeHoB (1 1 2 ceMecTphl) MO AUCIUIIINHE.

[TnanupoBaHHe BPEeMEHHM Ha CaMOCTOSITEIBbHYIO PabOTy, HEOOXOIMMOTO Ha HM3y4YeHHE
JUCLMIUIMHBL, CTYJEHTaM JIydllleé BCEro OCYILECTBIATh Ha BEChb IIEPUOJ H3y4YEHHUS,
npeaycMaTpuBas MPH 3TOM PEryisipHOE MOBTOPEHHME NpOMIeHHOro Mmarepuana. Marepuai,
3aKOHCIIEKTUPOBAHHBIA Ha JEKIUSIX, HEOOXOAMMO pEryJsipHO [ONOJHATh CBEICHUSAMH U3
JUTEPaTypPHBIX UCTOYHUKOB, TIPEACTABICHHBIX B paboueii mporpamme. [Ipu paboTe ¢ ykazaHHBIMH
UCTOYHUKAMU PEKOMEHIYEeTCsl COCTAaBJIATh KPAaTKUH KOHCIEKT MaTepHaia, ¢ 00s3aTelbHbIM
¢dukcupoBanreM OnbIMOrpahUIecKux TaHHBIX UCTOYHUKA.

8. IPUMEPBI OHEHOYHbBIX CPEACTB J1JIsI KOHTPOJISI OCBOEHUSA
JUCHUIIJINHBI

CoBokymHasi OLEHKAa MO JUCHMIUIMHE B 1 ceMecTpe CKIaAbIBaeTcs W3 OILEHOK 3a
WHIUBUIYATbHYIO JOMAIIHIOW paboTy (MakcuMalibHas oreHka 12 0aioB), KOHTPOJIBHBIC
pabotsl (MakcuManbHas oueHka 30 6amnoB), mabopaTopHble pabOTHl (MakCHMalbHas OlleHKa 18
0a)yTOB) M HWTOTOBOTO KOHTpoisi B (opme sk3ameHa (MakcuMmasibHas oreHka 40 OaioB).
CoBokyITHas OIIEHKa B 2 CEMECTpE CKJIAAbIBACTCA U3 OLICHOK 32 MHIMBHUIYaJbHYIO JOMAIIHIOKO
paborty (MakcuManbHas oOlleHKa 4 0ajura), KOHTpOJbHBIE PabOTHI (MakCcUMajbHas OIeHKa 36
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O6ayToB), TabopatopHbie pabOThl (MakcUMaabHas oneHka 20 OalJIOB) M1 UTOTOBOTO KOHTPOJIS B
dbopme 3Kx3aMeHa (MakcuManbHas orieHka 40 6amioB).

8.1. IIpumepHasi TeMaTHKA MHHANBUIYAJIbHOH JOMAaIIHel padoThl.

WuauBuayanbHast JoMaliHss paboTa 1Mo Kypcy BbIONHAETCSA B 1 U 2 ceMecTpax B 4achl,
BBIJICJICHHBIC YYEOHBIM IUIAHOM Ha CaMOCTOSTENbHYI0O paboTy. MakcumanbHas OLIEHKa
WHIUBUTyaTbHOM JoMarHen padboTel — 12 6amtoB B 1 cemectpe (1,5 6anna 3a 3amanue) u 4 6amna
BO 2 cemectpe (1o 2 Gaiia 3a 3aJaHue).

Paznen [TpuMepHbIe TeMbl HHIMBUAYAIBHOM JOoMaIIHEel paboThl
OKBUBAJICHT. 3AKOH SKBUBAJICHTOB.

[Ipurorosnenne pactBopoB. CrHoOCOOBl BBIPAKEHHUS KOHLIEHTPAIUA
pacTBOPOB.

OcHoBHBIE TONOXEHHUS MeTona BaleHTHBIX cBs3edt (BC). I'mOpumabie
IpeAcTaBIeHNs. [[enoKalIn30BaHHbBIE T-CBA3M M IPOLEIypa HAJIOKECHHUS
BaJICHTHBIX CXEM

Paznen 1. OKHMCINTENBHO-BOCCTAHOBUTENIbHBIC PEAKIIUH.
[TpuHIUIIBL Xumnueckoe paBHoBecue. KoHcranTa xumuueckoro paBHoBecus (K, u
XUMHU K¢). Pacuer paBHOBEeCHBIX KOHIIEHTpanuid. CMEIICeHHE DPABHOBECUS W

npunuun Jle-Illarense — bpayHa.

I'eomeTpust Mmonekys, Meton ['miecnu.

CBolicTBa pacTBOPOB IEKTPOIUTOB. KOHCTaHTa U CTENEHBb JUCCOLUAIUY.
HonHoe npoussenenue Boasl, mwkana pH. Pacaer pH pactBopoB kucior u
ocHoBaHui. Pacuet pH OydepHBIX pacTBOPOB.

XuMHU€ecKasi CBA3b B KOMIUIEKCHBIX COCIMHEHUSIX.

[Ipenckazanue CBOMCTB BEUIECTB HA OCHOBE IEPHOJUYECKOrO 3aKOHA,

Paznen 2.
Heoprammaeckas IIpeJICTaBICHUE 0 MeTo1ax cpaBHUTENbHOrO pacuera M.X. KapanerssHua.
MU OcymiecTBiIeHUE MPEBpaIEHUs, TIOJyYeHHEe HEOPTaHUYECKOrO BEIIEeCTBA

U3 MPCAJIOKCHHOT'O

8.2. [Ipumepbl KOHTPOJILHBIX BONPOCOB /LISl TeKYIEro KOHTPOJIsl 0CBOCHHS TUCIUIIIUHBI.

Jnis TeKymero KOHTpPOJIE MPEIyCMOTPEHO 3 KOHTPOJBHBIX paboTel B 1 cemectpe u 3
KOHTPOJIbHBIX paboThI BO 2 ceMecTpe. MakcuManbHas OLIEHKA 3a KaXXyl0 KOHTPOJIbHYIO paboTy
— 10 6amnoB B 1 cemectpe u 12 6amnoB Bo 2 cemectpe.

Paszpen [TpumMepHbIe TeMBI KOHTPOJIBHBIX PadOT

Kontponbnas pabora 1. 3akoH 3kBUBaIeHTOB. CrocOOBI BBIPKECHHS
KOHIIEHTpauuid pacTBOpoB. CTpoeHue aToMa U MEPUOJUYECKHUI 3aKOH.
KBaHTOBBIE UnCIa.

Kontponbaas pabora 2. Xumuueckas CBs3b M CTPOCHHE MOJICKYII.
DHepreTuka peakiuii.

Kontponbnas pabora 3. Koncranta paBHOBecus. PaBHOBecuss B
pactBopax. KoHcranra u crenens auccounannu. MoHHoe mpousBeaeHue
Bonbl, mmkana pH. Pacuer pH pacTBOpoB KHCIOT W OCHOBaHUU.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH.

Pasnen 1.
[TpuHIMIIBI XUMUH

Paznen 2. KonTposbhas paborta 1. Xumus s-31eMeHTOB.
Heopranmnueckass | KontponbHas pabota 2. XuMusi p-3J€MEHTOB.
XUMUS KontponbHas padota 3. Xumusi d-2J1€MEHTOB.

Paznean 1. llpuHuunsl XumMuu.
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Kontponbras pabora Nel
1. Oxcua metanmna coaepkut 52,9 mMac.% Meramia. OnpenenuTs MOJISPHYIO Maccy SKBUBAJIEHTA
MeTajuia ¥ ero OpoMm1a B OOMEHHOMN peaKInu.
2. 11,2 1 (n.y.) 6pomoBonoposa pactBopuin B 500 mi Boasl. HaifTu KOHIIEHTpaLuio pacTBopa B
Mac.%, MOJISITIBHOCTh B MOJIbHOE oTHOIenne HoO:HBr.
3. a) OxapakTepu3oBaThb KBAaHTOBBIMU YHCIAMU BCE DJIEKTPOHBI aroMa a30Ta B OCHOBHOM
COCTOSIHMH; 0) HamucaTh JIEKTPOHHBIE (POPMYIIBI aTOMOB TE/UTypa M MOJUOACHA, a TaK)Ke MOHA
Co*".
4. a) B cnegyrommx mapax aTOMOB WJIM HMOHOB YKa3aTh y KakKOW YacTHUIbI pajnyc OOJbIIe:
Be u N, Cr*" u Co*", Rb' u Br; 6 ) B ciexyromux napax KHCIOT ¥ OCHOBAHUI BHIOpaTh Golee
cuiIbHYyI0 KHCIOTy (ocHoBanue): H>D00> m HxD0s4; CsOH um Ba(OH),. OtBer 000CHOBATSH.
5. OxapakTepusyiiTe BaJICHTHbIE BO3MOXHOCTH artoma Qocdopa. OOBsACHHUTE, MOUYEMY €CTh
Mosekyibl PFs u PCls, a net Mmonekyn NFs u NC15?
6. W300pa3uTh cxeMbl NepeKpbiBaHMs opOuTaneil mpu oOpa3oBaHMM CBA3€H B MOJIEKYJIe
MYpaBbUHOM KUCIIOTHI UCXOS U3 TUOPHUIHBIX IPEICTABICHUN.
OreHka 3a1aHui:

Ne 3ayanus 2 3 4 5 6 )y

Ornenka, 0amn 2 2 2 2 1 1 10

[y

KonrponsHast pabota Ne2
1. Ha ocroBe Merona I'mmiecnu mpeackasaTh reomeTpuio cienyromux dactuil: SnCly, SbH3,
PCl4". Vkaszarh moJsipHbIe MOJIEKYJIbL.
2. Ha ocnoBe Metosia MO onpenenuTh KpaTHOCTh CBSI3M KUCIOPOI-KUCIOpO B MoJiekyse Oa, a
TaK)K€ MAarHUTHBIE CBOMCTBA 3TOM MOJEKyJbl. Kak M3MEHUTCS AJIMHA CBSI3U NPU NEPEXOAE OT
Monekybl Oz K MoJIeKyIspHOMy HoHy O2"?
3. PaccMoTpeTh Ha ocHOBE MeToia BC XUMHUecKyo CBA3b B KOMILTEKCHBIX HoHaX [Ni(NH3)6]*
[Ni(CN)4]*" onpenenuTs: a) THT THOPHAN3AINN OpOUTANEl IIEHTPATBHOTO aToMa, 6) TEOMETPHUIO
KOMIUIEKCA, B) €0 MarHUTHBIE CBOMCTBA.
4. lns nposenenuss OBP B xucmoit cpene mpurortornern 1,2H pacTtBop Omxpomara Kayus,
umeromuit mwiotHocts 1,04 /M. OmnpenenuTs MOJSPHOCTh M TUTP 3TOTO PAacTBOpa, a TaKxKe
MOJIbHYIO JOJIO COJIM B pacTBOPE.
5. BBIYMCIUTB CPEIHIO0 SHTANBINIO CBSI3U YIIIEPOA-KUCIOpoA B MojeKyie CO2 1o clieayomum
naraeiM: AH%06p.CO(T) = -393,5 k/IK/MOIb;
1) C(k, rpadur) = C(r); AH® = 715,1 xJIx;
2) O2(r) =20(1); AH® = 498,4 xJIx.
6. s nposenennst OBP, B KoTopoii HCoNb3yeTcss OMXpoMaT Kajusl Kak OKHCIUTEIb B KHCIION
cpene, npurotoiieH 2,40 H pactBop storo coeauHeHusi. CKOJIBKO TPaMMOB OMXpomara Kajus
HE00X0IMMO B3STh 1J1s ipuroTosiaeHus 600 mi Takoro pactsopa?

OreHka 3a1aHui:
Ne 3amanus 1 2 3 4
Ornenka, 6amn 1,5 1 2 2 2 1,5 10

3]
a
[\

KonrtponsHas pabora Ne3
1. Tlo cnpaBouHbIM AaHHBIM omnpenenutb npu 298,15K KoHCTaHTy paBHOBECHs Mpoliecca
2NOx(T) > N204(T)
2. Boruucnuth paBHOBeCHYIO KoHIEHTpamuio NoOs(T), ecnu ucxomnas konmeHTpamus NO»
cocraBisiia 3 MOJIB/JI, a UcXoaHas KoHeHTpanus N2O4 Oblia paBHA HYITIO.
3. B 2 n Boub! pactBopuiu 5,0 11 (H.y.) 6pOMOBOAOPOAA U MOTYUYUIIN PACTBOP C TUIOTHOCTHIO 1,01
r/min. Beraucnuts pH 3TOTO pactBopa.
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4. HaiitTn koH1nieHTpanuo 1 pH pacTBopa yKCyCHOM KHUCIIOTHI, UMEIOLIEr0 CTENEHb JUCCOLHAIITU
12%. Knucc. CH3COOH = 2¢107. Ckombko Ma 70 macc.% pacTBOpa YKCYCHOH KHCIOTBI
(rutotHOCTH 1,07 /M) HEOOXOIUMO AJIs IPUTOTOBIIEHU 2,0 7T IEpBOHAYATIBLHOTO pacTBopa’?
5. Ilo cnpaBOYHBIM JAAaHHBIM omnpeaenuTh npu 298,15 KOHCTaHTy AHMCCOLMALMK CHUHUIBHON
KHUCJIOTHI B BOJHOM PacTBOPE.
6. HanucaThb ypaBHEHUSI OKUCIICHHS KaJIbIH KOHIICHTPUPOBAHHBIM PACTBOPOM a30THOM KUCIIOTHI,
OKHCJICHUS aTIOMUHUS pa30aBIeHHBIM PACTBOPOM a30THOW KHUCIIOTHI.
O1eHKa 3a0aHui:

Ne zamanus 1 2 3 4 5 6

Onenka, 6amn 1,5 1,5 2 2 1,5 1,5 10

Paznen 2. Heopranuueckasi Xummusi.
Konrponsnas padora Nel
1. Hanucath ypaBHEHUS peaKIHii, MO3BOJSIONIMX OCYIIECTBUTh MPEBPAILICHUS:
Na;B4O7— H3BO3;— B203— BC13— H3BO:s.
2. Hanucath ypaBHEHHUS pEaKIIMil:
KO3 + KMnOg4 + H2SO4 — CsH + H.O —
Al1CI3 + K2SO3 + H,0 — Si+ HF + HNO; —
3. bopoBoopoab! (0opaHkl): OTyYeHUE, CTPOCHUE MOJIEKYJ, XHMUYECKUE CBOMCTBA HA IIPUMEpe
nubopaHa.
4. Ckonbko TpamMmoB RDbBr cnemyer po6asute k 3 n 0,15 M pactBopa HuUTpaTa
nuammuHcepeopa(l), comepxariero n30BITOYHBI aMMHAK B KOJTMYECTBE | MOJIB/JI, JJIsl Havyaia
BbINacHUs Gpomuzia cepebpa? KoHcTanTa yCTOHUMBOCTH KOMILIEKCHOTO HOHA paBHa 1,8 #107, a
NIPOU3BEJIeHNE PACTBOPHMOCTH Gpomuia cepedpa — 110714,
5. HamucaTp ypaBHEHUS peakIHid, ISKAIUX B OCHOBE MPOMBIIIICHHOTO MOMyYeHUs aTIOMUHUS,
MarHusi ¥ COJIbI.
6. OCOOEHHOCTH XVMHH JTUTHSL.
OrneHKa 3agaHuii:

Ne 3amanust 2 3 4

Orenka, 0amn 2 2 2 2 2 2 12

[y
V)]
(=)
[\

Kontponbnas padota No2
1. Hamwmcare  ypaBHEHHs]  peakIMii, TO3BOJSIONIMX  OCYIIECTBUTh  MPEBPALCHUS:
H>SeOs4—Se—...—H>Se—SeOs.
2. HanucaTth ypaBHEHUS peaKLIUii:
Pb + HNO3(pa36.)— PH; + K2Cr207 + HoSOs—
NH4NO3-t— SnO + KOH + H,.O—
3. Cynbduasl CypbMbl, MbIIIbSKa M BHCMYyTa: MOJy4YeHHUE, B3aUMOJICHCTBHE C pacTBOpaMHU
CyIb(OUIOB U MIEIOYCH.
4. Bpruucauts pH 4,00 mac.% pactBopa NaHSO4 (mmotHocts 1,03 r/mim). Koucranta
JMCCOLMAIIMU CEPHOM KUCIIOTHI IO BTOpoil crynenu pasHa 0,01.
5. Hamucatpe ypaBHEHUsI peakiMi, OTPAKAIOUIMX XHMHU3M IPOLIECCOB 3aPANKUA U Pa3pAIKU
CBUHIIOBOTO aKKyMYJISITOpA.
6. HamucaTe ypaBHEHHS peakUMil B3aMMOJAECHCTBHS OJIOBA M CBUHIIA C KOHIEHTPUPOBAHHBIM
pacTBOPOM a30THOM KHUCIIOTHI, OJIOBa — C M3OBITKOM paszbaBieHHoro pacrBopa KOH wu mpu
criaBieHuu ¢ KOH.
OreHKa 3a1aHui:

Ne 3amanus 2 3 4

Ornenka, 6amn 2 2 2 2 2 2 12

[
9]
=)
4

KontponbHas padota Ne3
1. Hanucatb ypaBHEHUS peaKklii, MO3BOJSIONIMX OCYIIECTBUTh MPEBPAIICHUS:
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Au— H[AuCl4]— Au— AuCl3;— K[Au(OH)4].

2. HanucaTth ypaBHEHUS pEeaKLIUii:

CrSO4 + H,O0— Fe + O, + H,O—

KMnO4 + KNO> + H,O— NiCl, + KCN(u36.)—

3. TlonmydeHue XJOpUCTOrO XpoMmIJIa W Oumxpomara Kamus u3 coeaumHeHudt xpoma (III).
OxucnuTeNbHbIE CBONCTBA OMXpOMaTa KaJIHs.

4. Haiitru pH wu crenenp tuapommsa 0,1M pactBopa dopmmarta Kaius, €CIM KOHCTaHTA
JUCCOIMAIMY MYypPaBbUHOM KUCIOTHI paBHa 2- 10,

5. Hamucarp ypaBHEHHS peakIMii pacTBOPEHHS 30JI0Ta B CEJICHOBOM KHCIIOTE, cepedpa — B
KOHI[EHTPUPOBAHHOM U pa30aBICHHOM PAacTBOPAX a30THON KHUCIOTHI.

6. Hanmcarb ypaBHEHUs peakiuil, JIe)alldX B OCHOBE NMPOMBIIIICHHOTO MOJIyYeHUs MapraHiia,
NepMaHraHaTa Kallvs U PeHUsL.

OrneHKa 3a1aHuil:
Ne 3amanus 1 2 3 4 5 6 p
Ornenka, 6amn 2 2 2 2 2 2 12

8.3. Bonpocs! 1511 NTOrOBOr0 KOHTPOJISI OCBOCHHS THCHUTIIHHBI
(1 cemecTp — 3K3aMeH, 2 ceMeCTP — IK3aMeH).

MaxkcuMaIbHOE KOJIMYECTBO 0AJUIOB 3a 3Kk3ameH — 40 0ajuIoB.

Pazgea 1.
buner nns mpoBeneHus sk3ameHa B 1 cemecTpe COIEpKHUT S BOINPOCOB MO pazaeny 1

paboueli mporpaMMbl, MAaKCHUMaJIbHAsI OIIEHKA 3a KaXKIbIi BOMPOC — 8 OasIoB.

(98]

10.

11.

12.

13

14.

IIpumepsnl 3K3aMeHANMOHHBIX BONPOCOB

KopnyckynsipHO-BOJIHOBOM  Ayann3M. Beruucienue OiuHbl BOJIHBI Je-bpoinsg nms
MaTepuaibHOro 00bekTa. Kak yoenuThes B MOSBICHUH BOJTHOBBIX CBOMCTB MaTepUaIbHBIX
00BeKTOB?

CgoiictBa BostHOBOH (yHkimu. [lonstie 06 ypaBuenun lllpenunrepa. KBanroBsie uncna
KaK XapaKTepUCTUKA COCTOSHUS AJIEKTPOHA B aTOME.

XapakTepucTruKa COCTOSIHUS SJIEKTPOHA B aTOME CUCTEMOU KBAaHTOBBIX YUCEN.

[Mpunmun Ilaynu w npaBwio XyHzaa. CKOJIBKO MaKCMMaJbHO 3JIEKTPOHOB MOKET
HaxomuThcs B N—cioe, d-obomouke?

DIIEKTPOHHBIN CIIOM, AMEKTPOHHAsT 000JI04YKa, JIEKTPOHHAs opOuTans. MakcumanbHOE
YHCIIO 3JIEKTPOHOB B CJIOE, 000JI0YKE U Ha OPOUTAIIH.

OHeprus HJEKTPOHA B MHOTOARJEKTPOHHOM aToMe. JHEPreTUYECKUUA pAll aTOMHBIX
opbutaseil. DnexTponnbie GpopMysl aToMoB Ni, Se u nona Fe’”.

CoBpemeHnHast (opMyJIUpOBKa MEPUOAMYECKOT0o 3akoHa. llepuoanueckoe M3MeHeHUE
CBOMCTB Ha MIPUMEPE PHEPTrUU MOHU3ALIUU aTOMA U paJinyca UOHA.

ATOMHBIE W HOHHBIE PAAMYChl, KaKk UX onpenenstoT? OCHOBHbIE 3aKOHOMEPHOCTHU
M3MEHEHUSI aTOMHBIX PaJMyCOB IO MEpUOJaM U Tpynnam NepruoJuYECKONd CUCTEMBI.
3aKOHOMEPHOCTH U3MEHEHHUS HOHHBIX PaInyCcOB (KaTUOHBI M aHUOHBI, d-CokaTwHe, f-
CKaTue, U303JIEKTPOHHBIE HOHBI).

D¢ dekTuBHbIE 3apsabl aTOMOB B MOJieKyJaX. JIUMOJBHBIA MOMEHT CBSI3H, IUTIOIHHBINA
MOMEHT MOJIEKYJIBI U €€ cTpoeHue Ha npuMmepax moiaekys H2O u COs.

OTHOCUTENBHAs CUila KUCIOPOJAHBIX KUCIOT M ocHOBaHMH (cxema Koccenst) Ha mpumepax
HTcOs u HMnOy4 ; H2SeO4 u H2SeOs; TIOH u TI(OH)s.

HoHnHas u KOBaJeHTHas CBs3U, UX cBOMcTBA. [lonspHas KoBaneHTHas cBA3b. UTO Takoe
a¢dheKkTUBHBIE 3aPsIIBl AaTOMOB?

. OcHoBHBIE TIONIO)KEeHUsT MeTojga BC mpu omucaHuM XMMHUYECKOW CBsI3U. BaneHTHbIE

BO3MOXXHOCTH aTOMOB a30Ta, hocdopa, pTopa u xjopa.
JloHOpHO-aKIIENITOPHBIA MEXaHU3M 00pa3oBaHus cBsI3u Ha nmpuMepe moiiekysn CO, HNOs,
u nonos BFs, NH4".

21



15.

16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

['uOpuaHbIe TIPEACTABICHUS MPU OMMCAHUM XUMUYECKOW CBs3M. M300pa3ure cXembl
NepeKpbIBaHMUS aTOMHBIX opOuTaeit mpu odpa3zoBanuu cBs3eil B Moniekynax COz u BCls.
OO6pa3oBaHue KpaTHBIX CBsize. CUrMa- U MU-CBSI3U, UX OCOOCHHOCTH.

[Ipouenypa HanmoxeHus BaJeHTHBIX cxeM B Metoze BC aiis onucanus JpoOHOM KpaTHOCTH
cBsi31 Ha mpuMepax mosiekya N2>O, HN3, HNOs.

Mogenb OTTanKUBaHUS JIOKAJIU30BAHHBIX AJIEKTPOHHBIX map (Mmeron ['wmmecnn).
OcHoBHbIe TIoJIOkeHHs Ha ipuMepe Mostekysr SO2 u SO2Cly..

Pacnipenenute 31meKkTpoHBI YacTUllbl By 1o MonekynspHbiM opbOutansm. Onpenenure
KpPaTHOCTb CBA3U U MarHUTHBIE CBOKCTBA YaCTULIBI.

Ha ocHoBe Merona MOJeKyJSpHBIX opOuTaneil oOBsSCHUTE MapaMarHUTHBIE CBOWCTBA
xucioposa. KakoBa KpaTHOCTB CBA3M B MOJIEKYISIpHOM HoHe 022

HoHHasA cBA3b Kak IPENENbHbIN Clydall KOBAJICHTHOU CBs3H. [lonspusanus MOHOB U ee
BJIMSIHHE HA CBOWCTBA BEIIECTB.

Bopoponnas cBsi3b: THIBI BOJOPOJHOM CBSI3H, IMOPSANOK BEJIMYUH SHTAIBIUNA CBSI3H.
BrustHue Botopo1HO# CBS3M Ha (PU3UKO-XUMUUYECKHE CBOMCTBA BEIICCTB.

Tumbl MeXMONIEKYISIpHOTO B3auMoieiicTBus (cuiibl Ban-nep-Baanbca).

TunnyHple OKUCIUTENN U BOCCTAaHOBUTENH. [IpuBenTe npumepsl.

TuIbl OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLUN, TPUBEIUTE IPUMEPHI.

Kputepuii camonpounsBoiasHoro nporekannss OBP B pacTBopax. CTaHgapTHBIE BEIIMUUHBI
ANIEKTPOJIHBIX MOTEHIHANIOB. PaccMoTpuTe OKHCIEHHWE MEPMAHTaHATOM Kallusl B KUCJIOU
cpene noHoB Fe?™ u Co*".

dopmynupoBKa 3akoHa ['ecca, yCIOBUs €ro BBIMIOJHEHHUS. DHTAIBINUK 00pa3oBaHUS U
SHTAJIBIINN CTOPAHUS.

CrnenctBust u3 3akoHa ['ecca, mpu KaKUX yCIIOBUSIX BBIOJIHSETCS 3TOT 3aKOH?

Oueprus ['n66ca, aHTANBNNS; UX Pu3nyeckuii cMbici. CBs3b MeXIy dHepruei [ mboca u
SHTaIbIKEH. UTO Takoe SHTPONMUUHBINA U SHTABIUIHBIN (pakTopbI?

Oneprusi ['mb6ca kak TepmomuHamudeckas (QyHKIUs cocrosHus. OmnpenencHue u
cBoiicTBa. Beruncienue sueprumn ['nb6ca mporieccoB 1o cripaBOYHbIM JaHHBIM.
Kputepuii caMonpou3BOJIBHOTO TEYEHUS PEAKIUW, SHTAJIBIMUUHBIA M SHTPONUUHBINA
¢axTopsl mportecca.

CranpapTHble TEpMOAMHAMUYECKHE XapakTepucTuku. [loHATHE O CcTaHZApTHOM
COCTOSIHUM UHAUBUAYAJTBHBIX KUJKUX U KPUCTATUIMYECKHUX BEILIECTB, Fa30B U PACTBOPOB.
Xumudeckoe paBHoBecue. McTtuHHOE (YyCTOWYMBOE) W Kaxymieecs (KHHETHYECKOE)
paBHOBECHE; UX MIPU3HAKHU.

KoHcranTa xumnueckoro paBHoBecus. CBsa3b BennurH Ky 1 K 17151 ra30BbIX paBHOBECHUI.
[IpyHIMIBL TOCTPOCHUS MIKANBl CTAHIAPTHBIX  TEPMOJUHAMUYECKHX  (DYyHKIUH
o0pa3oBaHHUsl MOHOB B BOJHBIX pacTBopax. Kak onpenenuTs CTaHIapTHYIO SHTAJIbIINIO
o0Opa3oBaHUs XJOPUAA KallKsl B BOJIHOM pacTBope?

KoHcranTa xumnueckoro paBHoBecus. CBsi3b BennurH Ky 1 K 17151 ra30BbIX paBHOBECHUI.
WneanbHble U peadbHbIE paCTBOPHL. AKTUBHOCTH, KOX(G(OUIIMEHT aKTUBHOCTH KaK Mepa
OTKJIOHEHHS] CBOMCTB KOMIIOHEHTAa PEAJbHOI'O pacTBOpa OT €ro CBOMCTB B HACAIBHOM
pacTBope.

PaBHOBecHe aucconMaii  acCOIMUPOBAHHBIX  (CIAOBIX)  SJEKTPOJIMTOB. 3aKOH
paz6asienust OcTBambaa.

By®depHbie pacTBOpHI M X CBOKWCTBA HAa MPUMEPE CMECH PACTBOPOB MYPaBbUHOU KHCIIOTHI
U Gopmuata Kanus.

PaBHoBecue nucconmanuu Bonbl. MonHoe mpousBenenne Boabl. [llkana Benwmuun pH u
pOH. Brruucnenne pH pacTBopoB HEacCOIMMPOBAHHBIX KUCIOT U OCHOBAHMM.
[Ipou3sBeneHne pacCTBOPUMOCTH KaK KOHCTaHTa PaBHOBECHUSI PACTBOPEHHMS U TUCCOLMALINN
MasopactBopumoro coenunenus. Cesse 1P ¢ pacTBopuMocCThIO.

OO6miee BwIpakeHUEe Mg dSHEpruM [ mOOCa XMMHUYECKOTO Mporecca MPUMEHHTEIBHO K
BBIBOJIY YCJIOBHSI BBINAICHHS 0CaJIKa MAJIOPACTBOPUMOIO COECAMHEHUSI.
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43.
44,
45.
46.
47.

48.
49.

50.

51.

52.

VYcnoBus BEIAJEHUS OCA/IKa U PACTBOPEHUS MAJIOPACTBOPUMBIX JIEKTPOJIUTOB.
OCHOBHbIE TOHATHUSI XUMUU KOMITJIEKCHBIX COCTUHEHU.

Knaccudukanus KOMIUIEKCHBIX COEIMHEHHH MO BUAY KOOPAUHUPYEMBIX JIMTaHJIOB.
HomMeHKatypa KOMIUIEKCHBIX COSAMHEHUMN.

PaBHOBecHe auccouManyMu KOMIUIEKCHBIX coequHeHui. KoHCTaHTa yCTOMYMBOCTH U
KOHCTaHTa HECTOUKOCTH.

XUMHUYECKas CBSI3b B KOMIUIEKCHBIX HOHAX C ITO3UIIMM METO/1a BAJICHTHBIX CBA3EH U TEOPUH
KPUCTAJUTMYECKOTO M0Jisi. OCHOBHBIE MOJI0KEHHS TEOPUU KPUCTATUIMUECKOTO MO
Pacuer pH pactBOpOB coJieid, THIPOIM30BAHHBIX 110 KATUOHY.

I'maponu3 no anuoHy. BhluncieHue KOHCTAHTBI THAPOJU3a MO AHUOHY, €€ CBSA3b C
KOHIIeHTpauueit conu u pH pactBopa.

B3aumuoe ycunenue ruaponusa (coBMecTHBIM rumaponu3). [lomHbiil (HEOOpaTUMBIIA)
TUAPOIH3.

CKOpoCTh XMMHMUYECKOM peaklIMH. 3aKOH JEMCTBYIOIMX Macc. MOJEKYJIIpHOCTh M
MOPSIIOK PEAKIINH.

3aBUCHMOCTh CKOPOCTH XHMHUYECKOW PEaKIMy OT TEeMIEPATyphl, SHEPTUs (DHTAIBIINS)
aKTUBAIMU. [ OMOTre€HHBI U r€TepOreHHbIN KaTalu3, MPUMEPBI.

Pa3pea 2.
buner ang mpoBeneHHs SK3aMeHa BO 2 CEMECTPE COJEPKHUT 6 BOMPOCOB IO paszjaeny 2

paboueld MporpaMMbl AUCIUIUIMHBI, MaKCHMajbHas OIIEHKa 3a BOMpPOChl 1-4 — 6 Oaios,
MaKCHMaJIbHast OIICHKa 32 BOMPOCH 5 1 6 — § OaoB.

e

10.
11.
12.

13

17.
18.
19.

20.
21.

IIpumepsl 3K3aMeHANMOHHBIX BOIIPOCOB

OO01m1ast XapaKTEpUCTHKA U XMMUYECKHE CBOMCTBA IEIOYHBIX METAJJIOB.

Oco0eHHOCTH COETUHEHHM JUTHS MO CPaBHEHHUIO C COCAUHEHHUSIMH IPYTHX IIEI0YHBIX
METAJIJIOB.

['uppuael, OKCUABL, TEPOKCUIBL, TUAPOKCUABI IETOYHBIX METAJIIIOB: XUMUYECKas CBSI3b B
COEIMHEHUSX, ITOJIyYEHUE U CBOMCTBA.

[Torydyenue HaTpus, TUAPOKCHUIA HATPUS U KapOOHATa HATPUS B IPOMBIIIJICHHOCTH.
B3aumoneiicTBue ¢ pacTBopamu Imenodeii: a) aMmpOoTepHBIX METAIIIOB; 0) HEMETAJIOB; B)
KHCJIOTHBIX OKCHJIOB; T') aM(OTEPHBIX OKCHJIOB.

OCOOCHHOCTH COEIMHEHUH Oepwulds MO CPABHEHUIO C COCAMHEHHSIMU IIEJIOYHO-
3€MEJIbHBIX METAJIOB.

OO1m1ast XapaKTepUCTUKA COJIeH OepHILIHsL, MarHUS | IEI0YHO-3eMEIbHBIX METAJIOB, UX
PacTBOPUMOCTb U TUPOIIU3.

[Tonydyenne okcuaa, TMAPOKCHIA Kb U XJIOPHON U3BECTU B IPOMBIILIIEHHOCTH.
OO61as xapakTepucTUKa U XUMUYECKHE CBOMCTBA O0pa, €ro nojayyeHHe.

Bopublii anruapua, 60pHbIE KUCIOTH M UX COJIU: TIOJTYYEeHUE, CTPOCHHUE U CBOICTBA.
BopoBo0opoIbl: TOTydYeHUE, CTPOCHUE MOJIEKYJT U CBOMCTBA. boporuapuasl MeTalioB.
OO1m1ast XxapaKTEpUCTHKA U XMMUYECKHE CBOMCTBA aTIOMUHUS, HHANS, TAIIUS U TaJUTHA.

. IlonmydeHne anroMUHMSA, €ro OKCUAA U THAPOKCUA B IPOMBIIIICHHOCTH.
14.
15.
16.

Oxcup, rTuAPOKCU U COJIM AIFOMUHMSL: UX TIOJyUYEHUE U CBOMCTBA.

OO6m1as xapakTeprucTUKa M1 XUMHUECKHE CBOMCTBA yTriepoa.

Oxcuap! yraepona (11, IV): noiaydeHre B IpOMBIIIUIEHHOCTH U B JIAOOPaTOPUH, KUCIOTHO-
OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. KapOOHMIIBI METaNIIOB.
OO0m1ast XxapaKTepUCTHKA U XMMUYECKHE CBOMCTBA KPEMHHUSI.

[Tonyyenne KpeMHUs, CUIMKAaTa HATPUS U CTEKJIA B IIPOMBIIIEHHOCTH.

KBap1, kpeMHHEBbIE KUCIIOTHI, CHIIMKATHI, TeKCaTOPOKPEMHHUEBAsI KUCIIOTA: TTOTy4YEeHUE
Y CBOWCTBA.

OO1m1ast XxapakTepUCTHKA U XMMUYECKHE CBOWCTBA F'epMaHUsl, 0JIOBA U CBUHIIA.

Oxcuzbl ¥ THAPOKCHIBI 0JI0BA M CBUHIA: UX B3aUMOJICHCTBHE C KUCIOTaMU U LIEJI0YaMH,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE CBOWCTBA.
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22.

23.
24.

25.

26.

27.

28.
29.

30.
31.

32.

33.

34.

35.
36.

37.

38

42.

43.
44.
45.
46.
47.
. [lonnydenue xmopa, OpoMa 1 xjiopaTta Kajius B IPOMBIILICHHOCTH.
49.
50.
51.
52.
53.

48

54.
55.
56.
57.

Cynbduabl 070Ba W CBHUHIA: TOJXY4YEHHE, KHUCIOTHO-OCHOBHBIE M OKHCIHUTEIHHO-
BOCCTaHOBHUTEIbHBIC cBoMCcTBA. OTHOMIEHKE K JericTBHIO (NH4)2S u (NH4),S,.

OO6mras xapakTeprucTUKa M XUMHYECKUE CBOMCTBA a30Ta.

Oxkcuapl a30Ta: TOJTYYEHHE, CTPOCHHE MOJEKYJ, OKHCIMTEIhHO-BOCCTAHOBUTEIHHBIE
CBOMCTBA.

AMMUaK W TUAPA3WH: TOJYyYCHUE, XUMUYECKasl CBSI3b M CTPOCHHUE MOJICKYJ, KUCIOTHO—
OCHOBHBIE U OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTRA.

Peakmiy TepMHYECKOTO pa3lIOKEHUS COJIEH aMMOHUS: HUTPUTHI, HUTpaTa, OUXpomara,
cynbdarta, XJI0pUIa.

lMuppokcuiaMuH, a30THCTOBOAOPOIHAS KMCIIOTA U €€ COJIH: XMMHUYECKas CBSI3b U CTPOCHUE
MOJIEKYJ1, TOJIy4eHHE U CBOMCTBA.

BzauMopeiicTBue METAIIIOB ¢ a30THOM KUCIIOTOM.

[lapckass Boaka M €€ OKHUCIMTEIbHBIC CBOMCTBA Ha MPUMEPE PEaKIUH C 30JI0TOM,
TUTATUHOM, CyJIb()HUIOM PTYTH.

Peakunu TepMUUECKOTO pas3ioKEeHUsI HUTPATOB Pa3IUNYHBIX METAJIOB.

OOmast xapakTepucTHKa M XHMMHYECKHe CBoOWcTBa (ocdopa ero mnoiaydyeHue B
MPOMBINIIIEHHOCTH.

Oxcunsl hocdopa: momyueHue, CTpOSHUE MOJIEKYJI U CBOMCTBA.

®dochopHoBatuctass U ¢ochopucTtass KHCIOTHI: IOJTyYeHHE, CTPOCHUE MOJIEKYI,
KHCIIOTHO-OCHOBHBIE W OKHCIHTEIHHO-BOCCTAHOBUTENBHBIE CBoOlMicTBa. Dochurhl u
runoGochuUTHI.

Kucnoter docdopa (+5) u kauecTBeHHbIe peakiuu Ha HuX. [lomydenue ¢ochopHoit
KHUCJIOTHI B IPOMBIIIJIEHHOCTH.

OO01mas XxapakTepucTHKa U XUMUYECKHE CBONCTBA MBIIIbSIKA, CYPhMbI U BUCMYTA.
Cynbduabl MbIIIbSKa, CYpbMbl U BHCMYTa: MX OTHOIIEHHE K KHCJIOTaM M K pacTBOpPY
cynbduna aMmMoHus. THOKUCTIOTHI M UX COJIH.

["amoreHuabl MBIIIbSKA, CYpbMbl M BUCMYTa: UX MOJIYYEHHE U TUIPOIHU3. THOKUCIOTHI U
THOCOJIH.

. [lonmydenune kucaopoia 1 MEPOKCHAa BOAOPOA B MPOMBIIINIEHHOCTH U B J1a0OpaTOPHUH.
39.
40.
41.

Peaknuu nepokcua BOAOPOIA B POJIM OKUCIUTENS U BOCCTAHOBUTEIIS.

OO61mas xapakTepucTUKa U XUMHUYECKHE CBOMCTBA CEPhI, CEJIEHAa U TeJUTypa.

[Momyuenne u cBo#CTBa cepoBoAopoja. PacTBOpHMOCT, W THAPOIU3 CYIb(UIOB.
OTtHo1eHue cynbGUA0B K KUCIOTaM.

Kucnopoacoaepxaiue KUCIOTBI CEpbl, CEEHA M TEIIypa: IOJIYy4eHHE, KUCIOTHO-
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA.

BzaumopeiicTBue METaIIIOB ¢ CEPHOM KUCIOTOM.

[Tomyuyenue cepHON KUCIOTHI U CEPOBOIOPO/Ia B TPOMBILLIIIEHHOCTH.

B3anmozeiicTBre HEMETAIIIOB C KOHLIEHTPUPOBAHHBIMU CEPHOU U a30THOU KHUCIIOTAMU.
[Tomyyenue BOAOPO1a B IPOMBIIIJIEHHOCTH.

OO1m1ast XapaKTEpUCTHKA U XMMUYECKHE CBOWCTBA raJIOT€HOB.

BO,Z[OpOI[HBIG COCAUHCHUS I'aJIOTCHOB: MMOJIYYCHHUC U CBOMICTBA.

Accornuanust MoJiekys ¢propoBoaopoaa. Judropua kamus.

OxucnuTenbHOe IEHCTBUE XJI0pa U Opoma B IIEIOYHOMN cpelie.

Okcuipl XJIOpa ¥ MOJa: MOJTYyYEeHUE U CBOWCTBA.

ConocTaBieHle KHCIOTHO-OCHOBHBIX M OKHCIHTEILHO-BOCCTAHOBUTEILHBIX CBOWMCTB
KHCIIOPOJICO/IEPIKALIUX KUCIIOT TaJIOr€HOB.

HonyquHe U TUAPOJIN3 TaJIOTCHAHTUAPUIO0B.

DTOpUABI KCEHOHA: MOJIyYeHUE, CTPOCHHE MOJIEKYJI U XMMHUYECKHUE CBOICTBA.

OO01mas XxapakTepucTHKa 1 XUMUYECKHE CBOMCTBA MelU, cepedpa, 30J10Ta.

OO61as xapakTepuCcTUKa U XUMUYECKHE CBOMCTBA 3JIEMEHTOB MOATPYIIIbI LIMHKA.
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58.
59.
60.
61.
62.

63.
64.

65.

66.
67.

68.
69.

70.

71.

72.

73.

Conu nnHKa, KaaMus U pTyTH, UX THAPOJIN3. AMUIHBIE coequHeHus pTyTu. CoenquHaHus
Hg(IT) mosryueHue u CBOHCTBA.

OO6m1as xapakTeprucTUKa M1 XUMHYECKHE CBOMCTBA XpoMa, MOJIMOIeHa M BOJIb(pama.
Coenunenus xpoma (Il u II1): momyueHue u cBoiCTBA.

Peakiuun xpomara (aumxpomarta) Kajqus C BOCCTAHOBUTEISIMU B KHCJIOW, HEUTPATbHOU U
LICJIOYHOU cpeax.

XPpOMOBBIM aHTUAPHUJI, XPOMAThl M JUXPOMATHI: MOJYYEHHE U XMMHYECKUE CBOMCTBA.
XpoMmoBasi CMECh.

OO61mas xapakTepucTUKa 1 XUMUYECKHE CBONCTBA MapraHila, TEXHELUs U PEHUS.
Coenunenus mapranua (II): momydenue u cBoiicTBa. /luokcua Maprasiia, MaHraHaThbl U
nepMaHrasaTsl. MapranioBasi KUCI0Ta M €€ aHTUAPHI.

Peakuum nepmanranara Kaiausi C BOCCTAaHOBUTENSIMU B KMCJIOW, HEUTPAJIIBHOW U IETOYHOU
cpenax.

OO01mas xapakTepucTHKa U XUMUYECKIE CBOMCTBA JKeJe3a, KoOaabTa U HUKETIS.
[Tomyuenue u cBoiicTBa ruaApokcuoB u cojei xkenesa (II u III). KauecTBennbie peakiun
Ha MOHBI JKeJe3a.

[Tomyuyenue xene3a, HUKENA, XpOMa U MapraHiia B IPOMBIIIJIEHHOCTH.
[Mupomerammyprudyeckue CrnocoObl MONMYYCHHsS METAIOB (CBUHEI, MeIb, LWHK) W3
CyJb(QUIHBIX PY/I.

OkucnurenbHOe JEHCTBUE HHUTpaTa Kaldusd U XjopaTa Kajlus M[pd HarpeBaHUU
(crutaBrieHUN).

OO0pazoBaHrne aMMHAKaTOB W THIPOKCOKOMIUJICKCOB METANIOB W HUX pa3pylieHUE
KHMCJIOTaMU U IIPU HATPEBAHUH.

Peakumu Tepmuueckoro paszioxkeHuss HeKOTOpbix Kucibix coneil (NaHCOs;, NaH2POs,
Na;HPO4, NaHSOy).

I'uaponus coneit (Mo KaTHOHY, IO AHHOHY, OJJHOBPEMEHHBIN THAPOIU3 ABYX COJICH).

ITomabrit NEpCUCHb OLICHOYHBLIX CPCACTB HNPUBCACH B BHUJAC OTACIIBHOTO JOKYMCHTA,

SIBJISTFOIIIETOCS HEOTHEMIIEMOM YacThI0O OCHOBHOM 00pa30BaTeIbHON TPOrPaMMBI.

8.4. CTtpykTypa n npuMepbl OWJIETOB ISl IK3aMeHa

DOk3aMeHbl 1o aucuuminHe «OO0mas 1 HeopraHuveckas XHUMHUsS» MPoBOAATCS B 1 u 2

ceMecTpax M BKIIOYAIOT KOHTPOJIbHBIE BOIPOCHI MO pasfenaMm | u 2 pabodeid mporpaMmbl
JUCHUITIIMHBI COOTBETCTBEHHO.

buner nns nmpoBeneHus sk3aMeHa B 1 cemecTpe COAEpKUT S5 BONPOCOB MO pazgeny 1

pabodeil mporpaMMbl, MAKCUMAaIIbHAS OIIEHKA 32 KaXKIbIH BOpoc — 8§ 6aiioB. OTBETHI HA BOITPOCHI
3K3aMeHa OLIEHUBAIOTCS N3 MAaKCUMAILHON orieHKHA 40 0aoB.

[Tpumep Ounera ais s5k3aMeHa 1 cemecTpa

«Ymeepoicoaro»
3as.xagheopoii ooweri u MuHHCTEpCTBO HAyKH U BhIcHIero oOpa3oBanusi PO
HeopeaHUuyecKou Xumuu Poccuiickuii XMMHUKO-TEXHOJOTHYECKU YHUBEPCUTET

H.B. CBupunenkosa

«

umenu I.. MenpesieeBa

Kadenpa obmieit u HeOpraHMUeCKOW XUMUN
18.03.01 Xumuyeckas T€XHOJIOTHUS

»_ 2021r. JucrunnuHa «OO01as 1 HeopraHUYeCcKast XUMUSDH)

buner Ne

1. OcHoBHBIE TOJIOKEHUST MeToAa MoJeKysipHeiX opbOutaneir (MO JIKAO). OOwsicHuTe

o o +
napaMarHuTHBIC CBOUMCTBA KUCIIO0POAa U HAMAUTE KPaTHOCTE CBSA3HU B Ou 0 .
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2. Koncranta xumuyeckoro paBHoBecusa. CootHomeHue BennduH Kp m Kc mma ra3oBbix
paBHOBecul. CBA3b AG°xuvpeaxiym ¥ KOHCTAHTBI PABHOBECHS.

3. Jns pacrBopenus 1,0 r meramia HeoOxomumo 49 r 5 macc.% pacTtBopa CepHON KHCIOTHI
HaiinuTe MonsipHyro Maccy 3KBUBaJI€HTa MeTajlia U ero okcuaa. Kakoit ato merann?

4. K 200 cM® pacTsopa, conepskamero 10 macc.% HNO; u umeromero miotHocts 1,054 r/em?
npu6asut 100 cM Bojbl. BBIUMCINTE MOTAILHOCTS HOTYYEHHOTO PAcTBOPA.

5. Hanummure ypaBHEHUs peaKIuid:
a)K>S + KMnO4 + H,O— B) Al2(SO4); + NaSO3 + H,O—
6)Zl’l + HNO;3 pas6. — F)ZHSO4 + NH3 (136BITOK) —

buner ang nmpoBeneHHs SK3aMeHa BO 2 CEMECTPE COJEPKHUT 6 BOMPOCOB IO paszjaeny 2
paboueld MporpaMMbl AUCIUIUIMHBI, MaKCHMajbHas OIIEHKa 3a BOMpPOCH 1-4 — 6 Oaios,
MaKCcHMaJbHas OLIEHKa 3a BOMPOCH 5 u 6 — 8 GamioB. TakuM 00pa3oM OTBETHI Ha BOMPOCHI
3K3aMeHa OLIEHUBAIOTCS N3 MAaKCUMAIbHON olieHKHA 40 0aoB.

[Tpumep Ousera a1 SK3aMeHa 2 ceMecTpa

«Ymeepoicoaror
3as.xageopoii obweti u MUHUCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanwus PD
Heopeanuyeckou Xumuu Poccuiickuii XMMHUKO-TEXHOJIOTHYECKU YHUBEPCUTET

umenu I.. MenaesieeBa
Kadenpa obmieit u HeOpraHMueCcKOl XUMUN
18.03.01 Xumuyeckas TEXHOJIOTHUS
Jucuunnuna «O011as 1 HeopraHuyeckas XUMHUsD)

H.B. CBupuaenkona
« » __ 202Ir.

buner Ne
1. O01mas XxapakTepucTHKa M XUMUYECKHE CBONCTBA IIEJI0YHBIX METAJLIOB.
2. Ilomy4enue, cTpoeHUe MOJEKYJTI U CBOMCTBa OKcunoB (ocdopa. KauecTBeHHBIE peakiuu HA
dbocdopHbIE KUCTOTHI.
3. Peakiuu nepmaHraHaTa KaJusi ¢ BOCCTAHOBUTEISMH B KHUCJIOW, HEUTpPaJIbHOM M IIECTOYHOU
cpenax.
4. Haitnure pH 0,01M pactBopa NH4NO3. Koncranrta qucconuaruu NH4OH pasna 1,8* 107,
5. IlpeoOpa3yiiTe enoYKy MpeBpalieHHi B ypaBHEHUS XUMUYECKUX PEaKIuii:
Cr03 — ... —» Cr(OH)3 — Cr203 — KoCrOa.
6. Hanmiure ypaBHEHUS peakLMii:
a) C1,0s + H,O — B) KMnO4 + KNO> + H.O —
6) H2SeO4 + Au — r) NiCl; + KCN(u36.) —

9. YYHEBHO-METOANYECKOE OBECIIEYEHHUE JUCIHUITVINHbI

9.1. Pexomenayemas qureparypa.

A) OcHoBHas nuTeparypa:

1. Kapanerssann M.X., [Ipakun C.M. O6mas n Heopranndeckas XuMusi. Y 4eOHUK 17151 By30B. M.
Xumus, 2000. 592c¢.

2. TIpaxTtuxky™m no Heopranuueckoi xumu [ Tekct] : yue0. mocodue ms By30B / A. @. BopoObes,
C. U. [Ipakun, B. M. Jlazapes ; pen.: A. ®. Bopooses, C. U. [IpakuH. - 2-¢ u3., CTEpEOTHII.,
[lepeneuatka ¢ uzganus 1984 r. - M. : TUJ1 "Anssnuc", 2004. - 248 ¢ .

3. Bnacenko K.K., Hyman A.f., ComnoBeeB C.H. Jlomammnue 3amaHus 10 o0Omed u
Heoprannueckoil xumuu. Yacts 1. PXTY um.JI.M.Menneneesa. 2015. 186 c.
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4. Bmacenxko K.K., Jyman A.f., ComoBeeB C.H. Jlomamnme 3amanuss mo oOmed u
Heoprannueckoil xumuu. Yacts 2. PXTY um.JI.M.Menneneesa. 2015. 150 c.

b) lononHuTenbHas auTepaTypa:

1. ConosreB C.H. Havana xumuun. D1eMEHTHI CTPOCHHUsI BelecTBa (KOHCIICKT JICKITUH, 3a1a4H,
ynpaxHenus). M.: PXTY nMm. J[.1. Menneneena, 2004. 108 c.

2. ConosreB C.H. Havana xumuu. TeopeTrndeckne OCHOBBI XUMUH (KOHCIIEKT JICKIIUMA, 3a/1a4H,
ynpaxHenus). M.: PXTY um. J[.1. Menneneesa, 2004. 148 c.

3. ComnosreB C.H. Hauama xumun. Xumus sneMeHToB U nx coenuHeHuni. Yacth 1. KoHcmekT
nexuuii, 3agaun u ynpaxkaenus. 2011. PXTY um. JI.1. Menneneena. 149 c.

4. ConoBbeB C.H. Havana xumun. Xumusa 31eMeHTOB U uX coequHeHni. Yacte 2. KoHcnekt
nexuuii, 3agaun u ynpaxkuenus. 2011. PXTY um. JI.1. Menneneena. 149 c.

5. 3amaHus I TPOrPaMMHPOBAHHOTO KOHTPOJISI 1o Heopranudeckoi xumuu / [Tog pen. A.D.
Bopo6resa; M.: MXTU um. JI.1. Menneneesa, 1987.-48 c.

6. Jlsmenko C.E., IlaramoB K.M., Ky3uemoB B.B. Xwumus s-anementoB. PXTY wuwm.
N .Menneneesa. 2014. 131 c.

7. Jlsmenko C.E., lllartamoB K.U., Ky3neno B.B. Xumus p-anementoB. ['pynmel 6opa u
yraepoaa. PXTVY um. JI.M1.Menneneesa. 2015. 295 c.

8. Jlamenko C.E.Heoprannueckas Xxummusi TPymnmbl KHUCIOpona, Bojopoaa u (ropa, remus,
XpoMa, Maprasia, MeJiy, [IMHKa U Tpuaja xkenesa: yueonoe nocobue / C. E. Jlsmenko. - M. :
PXTY um. /.. Menaeneena, 2012. - 75 c.

9.2. PekoMeHayeMble HCTOYHMKH HAYYHO-TeXHUYECKO HHGOpMau
Pa3zarounbiil MIUTFOCTPATUBHBINA MAaTEpUAIL K JIEKLIHSIM.
[Ipe3eHTanuu K JeKIusiIM
MeTtoaudeckie peKOMEHIAlUU TI0 BBITIOTHEHUIO JIA0OPATOPHBIX padoT.
[TonHOTEKCTOBBIE MH(OPMAIIMOHHBIE PECYPCHI:
N3nateascrBo ELSEVIER Ha mnardopme Science Direct.
Hoctyn k komnekuusiMm «CHEMISTRY» u « CHEMICAL ENGINEERING» (152 xypnaina) ¢
2002 r. Toctyn no IP-agpecam PXTY. Anpec nns paGotsr: http://www.sciencedirect.com.
N3natensctBo American Chemical Society (ACS)
N3naer camble qUTHpyEMble XUMUUECKHE KypHaubl, 10 AaHHbIM ISI Journal Scitation Reports.
’KpHanbl Mo OCHOBHBIM pa3feflaM XHMHUU W CMEXKHBIM OO0JIaCTSM 3HAaHUU, BKIIIOYas XUMUIO
HIMPOKOTO TPOPUIISI, METUITUHCKYIO XUMHIO, (PU3NYECKYI0 XHMHIO, OPTaHUYECKYI0 XHMHUIO, a
TaKke Omoxumuio, omorexHonoruto u 1.1. Jocrynm mo IP-agpecam PXTY. Anpec mist paGoTsr:
http://pubs.acs.org.
NzparensctBo Taylor & Francis
bree 1300 >xypHanoB mo BceMm oOnacTsM 3HaHUM, B ToM umcie O0ojnee 300 MO TEXHHUYECKUM U
ecrecTBeHHbIM HaykaM. OxBat ¢ 1997 roaa no nacrosmee Bpems. Joctyn no [P-anpecam PXTYV.
Anpec s pabotsr: http://www.informaworld.com.
Mexnynaponnasa uznartenbckas kommnanus Nature Publishing Group (NPG) Jlctyn k
KypHATaM:
e «Nature» - ¢ 1997 r. — HauboJsiee mpocaaBICHHOE HAYYHOE U3aHUE IMUPOKOTO PODHIIS,
o0Jamaroriee K TOMY K€ CaMbIM BRICOKMM HHJIEKCOM ITUTHPOBAHUS;
o «Nature Materials» - ¢ 2002 r.
e «Nature Nanotechnology» - ¢ 2006 .
e "Nature Chemistry" - ¢ 2010 .
Hoctyn no [P-anpecam PXTY. Anpec aiist paboTsl: http://www.nature.com.
American Institute of Physics (AIP)
Tematuueckue pyOpUKH U3/1aHUH BKIIIOYAIOT OCHOBHBIC pa3iesibl (PU3MKH M CMEKHBIX 00JacTei
3HAHUU - ONTHUKY, aKyCTHUKY, AJEPHYIO U MaTeMaTHUECKyI0 (pU3UKY, PU3UKY KHUJIKOCTH U Ta3a,
TEXHUYECKYIO MEXaHUKY, BEIYUCIUTEIBHYIO TEXHUKY U T.1.
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Ha caiiTe pa3melieHsl KxypHaiabl HECKOJIbKUX M3AATENbCTB (IOMCK MOKHO MPOBOJAUTH IO BCEM
pecypcam), OJHAKO JJIsi TTOTHOTEKCTOBOTO JJOCTYMA OTKPBITHI TOJNBKO KYPHAIBI AMEPUKAHCKOTO
WHCTUTYTA (QU3HKHU.
OTKpBITHI Bce apxuBbl. [ TyOnHa apXxuBa BappUPYETCs OT U3AHUS K U3AHHIO.
Hoctyn no [P-agpecam PXTY.
Anpec s paboTsl: http://scitation.aip.org.
N3narensctBo Wiley-Blackwell
[Ipenocrasnser noctyn k 6onee yem 1300 xypHanam.
Pecypc oxBaTbIBaeT MMPOKUI CIEKTP TEMATHYECKUX HAIIPABICHUHN 1O BCEM 00JIaCTsAM 3HAHUM, B
TOM YHCJIE HW3BECTHBIE JKYpHAJIbI 1O XUMHUHU, MaTepUATIOBEICHUIO, KepaMHUKe, IMOJIMMEepam,
B3pbIBYATHIM BEIIECTBaM, 3KOHOMHUKE M OU3HECy, MEAMIIMHE, TYMAHUTAPHBIM U COLUATbHBIM
HayKaM.
['my6una apxuBa (B ocHOBHOM) ¢ 1996 roxa. Jloctyn mo IP-anpecam PXTY. Aapec nist paGoThr:
http://www3.interscience.wiley.com.
N3narennctBo SPRINGER
JlocTyT K 37I€KTPOHHBIM apXHUBaM >KyPHAJIOB M JIEKTPOHHBIM KHUTaM. JKpHAIBI IO BCEM 001acTsIM
3HaHWi. Agnpec s paboter: http://www.springerlink.com. J/Toctyn no IP-agpecam PXTYV.
Kypunan SCIENCE
OpauH U3 BeaymuX MYyJbTHAUCIUIUIMHAPHBIX HAYYHBIX KYpPHAJIOB, MyOIuKyeTcs AMEpUKaHCKON
acconuanued mo pasBuTHIO Hayku (AAAS), comepX HuT 0030psl HOBEHIIMX pa3pabOTOK B
€CTECTBEHHBIX U MPHUKIAIHBIX HayKaX, OCBELIAeT HOBOCTH HAy4YHOT'O MUpPa U KOMMEHTHUPYET UX.
OxBar — ¢ 1997 r. no Hacrosiiee BpeMsi.
Hoctyn no [P-agpecam PXTY.
Anpec s paboTsl: http://www.science.com
The Royal Society of Chemistry
[TonHbIe TEKCTHI cTaTel )KypHanoB KoponeBckoro xummueckoro odiiecta (BenmukoOpuranus) u
0a3el AHHBIX. Hoctyn o [P-anpecam PXTY. Anpec:
http://www.rsc.org/Publishing/Journals/Index.asp
Poccuiickasi HayuHasi 2JieKTpoHHasi 0ubanorexa (http://www.elibrary.ru)
DNEKTPOHHBIE BEPCUU KYPHAIOB POCCUUCKUX M 3aPYOEIKHBIX HAyYHBIX U31aTeNbCTB. JJocTyn 1o
[P-anpecam PXTY.

9.3. CpencrBa odecnie4yeHHsi OCBOCHUSA TUCHUTIIUHBI.
Jns  peanmzanmuu  pabodeld mporpamMmbl  MOATOTOBIEHBI  CIEAYIOIIME CpEICTBA
o0ecrieyeHrs OCBOCHHUS JUCIUIINHBL:
— uneoneknuu npod. ConoseéBa C.H., mpod. Kysnernosa B.B.;
— KOMIIBIOTEPHBIE IPE3ECHTALMHU JEKLINN;
— DBIIEKTPOHHBIN TaOOPATOPHBIH JKypHAIT;
— O0aHK TECTOBBIX 3a/laHUM AJISl TEKYIIEro KOHTPOJISI OCBOCHUS TUCIUILINHBI,
— 0aHK TECTOBBIX 3aJJaHUH JIJIs1 CAMOKOHTPOJISI OCBOCHHSI TUCITUTUINHEI;

— 0aHK TECTOBBIX 33/IaHUH ISl UTOTOBOTO KOHTPOJISI OCBOCHHSI TUCIIUIUIHHEI,

— YouTube-kanan xadenpsr oOmeldi W HEOPraHMYECKOM XMMHH — Pexum mocrtyrma:
https://www.youtube.com/channel/UCBCWIQ4yXL5PFScSIHS-fQg (mata oOpareHus:
15.04.2021).

CpenctBa oOecrieueHHsi OCBOSHHSI JUCHMIUIMHBI JIOCTYIIHBI Ha Yy4eOHOM TMopTaie
moodle.muctr.ru

10. IEPEYEHb HH®OPMAIIAOHHBIX TEXHOJIOI' M, UCIIOJb3YEMBIX B
OBPA3OBATEJIbBHOM ITPOLECCE
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HNudopmaninoHHy0 NOJAEPKKY H3yUeHUs JUCIUILTUHBI OcyiecTBiIseT HpopmalmoHHo-
oubmuoreunsii 1entp (MBL) PXTY wum. .M. MenaeneeBa, KOTOpbI oOecmeunBaeT
o0yyaromuxcss OCHOBHOH y4eOHOH, y4yeOHO-METOAMYECKOW M HAyYHOM JHUTEparypoi,
HEOOXOIUMOM JIJIsl OpraHU3aIi 00pa30BaTEeIBLHOrO Mporiecca mo AucuuminHe. Oomuit 0obeM
mHorootpacneBoro ¢ponga MBI na 01.01.2021 cocraBnsier 1716243 k3.

®onn HUBIL[ pacnomaraer ydeOHOH, y4eOHO-METOAUYECKONW W HAYYHO-TEXHHUYECKOM
JIUTEpaTypoil B opMe MeUaTHBIX U 3JIEKTPOHHBIX M3JaHUM, a TaKXkKe BKII0YaeT opUIUaIbHbIE,
CIIpaBOYHO-OMOMMOrpauueckue, CrHerUaTn3UpPOBaHHBIE OTEYECTBEHHBIE H  3apyOeKHBIC
nepuonuueckue u  uHpopmanuonueie w3manusa. MBI oOecmeunmBaer  gocTym K
npodeccuoHaNbHBIM 0a3aM JaHHBIX, HUH()OPMAIIMOHHBIM, CIIPABOYHBIM U MOMCKOBBIM CUCTEMAaM.

Kaxnpiii oOydatomuiicss o0ecrieueH CBOOOJIHBIM JIOCTYIIOM M3 JIF00OW TOYKH, B KOTOPOW
UMeeTcsi JOoCTyn K ceTd VIHTepHeT M K 3neKTpoHHOo-OuOmuoreyHoit cucteme (ObC)
YHuBepcuTeTa, KOTopast COACPKUT PA3IUYHBIC H3TaHUS TI0 OCHOBHBIM H3y4aeMbIM TUCIUTUITHHAM
1 copMHUpOBaHA MO COTJIACOBAHHIO C MPaBoOOIaAaTeIIMU YIeOHONH M y4eOHO-METOINYECKON
JUTEPaTypPHI.

Jnist  ©6ojee  TOJHOTO W OMEPaTUBHOTO  CIIPABOYHO-OMOIMOTrpaduveckoro U
nHpopmanmonHoro obcmyxkuBanusi B UBL] peann3oBana TeXHOIOTHUS DJIEKTPOHHOW IOCTABKU
JIOKYMEHTOB.

[TonHbII TepedYeHb JIIEKTPOHHBIX HH(POPMAIMOHHBIX PECYPCOB, HCIIOJIB3yEeMbBIX B
npoiiecce 00y4eHus, PeICTaBIeH B OCHOBHOM 00pa30BaTebHOI porpamMmme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHMUE.

B cooTBeTcTBUY ¢ yueOHBIM IIAHOM 3aHATHUS MO AucuuIuInae «OO0IIas 1 HeopraHudeckas
XUMUSD» TPOBOAATCS B GopMe JEeKIMH, MPaKTUYECKUX 3aHATHH, J1abopaTOpHBIX paboT U
CaMOCTOSITENIbHOW PabOTHI CTY/ICHTA.

11.1. Od6opynoBanue, HeoOxoauMoe B 00pa3oBaTeIbHOM Ipolecce:

Jlexunonnas yuebHast ay tuTopusi, 000py0BaHHas CPEACTBAMU IEMOHCTPALUU U Y4eOHO
MeOenbio.

O6opynoBanHas JabopaTopusi: akBagucTULIATOPHI JID-10 DMO; akBanuctuistop AD-
25 000 «JluBam I1®», pH-MeTprl ¢ aBTOMaTUYECKON U PYYHON KOMIIEHCAIMEN TeMIlepaTypsl
NITJT 301, pH-merp-mumnuBonsT™MeTp pH-420; cranmapt-tutp pH wMerpus ob6mas OOO
«XUMTUTPBI», nabopaTtopusie anekTpoHHbIe Bechl: Bechl Citizen Scale CY-223, Becwl Citizen
Scale CY-124C, Becs1 anekTponHbie aHanuTraeckue MB-210A, Becol ananutudeckue AND HR-
100AG, Becet OHAUS V11P15, Becnr Citizen Scale CY-1202, Becsl naboparopusie BIITDO-510C,
Bechl mopruorasie AND HT-500 (500r, 0,11, BHenHss kanuOpoBka), Beckl Citizen Scale CY-224;
kosbonarpeBarenbr KH-500 Stegler, memanka marautHas STEGLER HS c¢ momorpesowm,
criektpodoromeTp omaHomydeBoro Cd-104 ¢ paszgeneHneM CBETOBOTO IMOTOKA CKaHUPYIOIIHH,
cnekrpodoromerp onuHomydeBoit CD-102 ¢ pazneneHneM CBETOBOTO MoToka noHomerp M-510,
mkadsl cymmtbHbie [1IC-40-113; mkad cymmwumpabii (Tum 2) LIC-40-02 CITY moxa. 2204, mxkad
cyummnbHbIN (Tun 1) HIC-20-02 CITY mox. 2202, mkad cymmiasbiil (Tun 3) HIC-80-02 CITY
Moa. 2208 >KHUIKOCTHOM HUpKyJIsuuoHHBIH Tepmoctar BT10-1 (+20...+100 °C), Tepmocrar
xkuakoctHoit LOIP LT 124a; BT3-1 (+20...+100 °C); BT5-1 (+20...+100 °C) *XuakocTHOM
HUPKYJSITUOHHBIA TepMmocTtar, 5 1.; snektpuyeckas miumta IRIT IR-8004 IRIT; cromuk
NoIBEMHBIN NTabopatopHbiit Metayuueckuii (turm 1) HB-150 Stegler, cymmnka nns mpoOupok
(tum 1) 0362 A (monunponuier) Stegler, cymmika st mpoOupok (tur 2) 0362B (monunponuieH)
Stegler.
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bubnnoreka, nMeromas paboure KOMIBIOTEPHbIE MeCTa ISl CTYJEHTOB, OCHAIllEHHBIE
KOMIIBIOTEPAMH C JOCTYTIOM K 0a3aM JIaHHBIX U BBIXOJIOM B MIHTEpHET.

11.2. YueOHO-HATJISITHBIE IIOCOOHS:
[lepuonuueckas cucrema xuMuueckux daeMeHToB J[.M. MengeneeBa, KOMIUIEKT
HarJisi IHbIX MaTepI/IaJIOB.

11.3. KomnboTtepbl, HHPOPMAIHOHHO-TEJIEKOMMYHHKAIMOHHbIE CeTH,
annapaTHo-NporpaMMHbIe U ayiHOBH3yabHbIe CPEICTBA:
[lepcoHanbHbIE KOMITBIOTEPBI, HOYTOYK, IPUHTEP U MPOTPaMMHBIE CPEICTBA; MPOEKTOP U
9KpaH; KOMMPOBAJIBHBIN aIllapart; JIOKAJIbHAs CETh C BEIX0JIOM B IHTEpHeT.

11.4. IleuaTHble M IJIEKTPOHHbIE 00pa3oBaTe/ibHbIEe 1 HH(OPMAIlUOHHBIE
pecypchl:
NudopManinoHHO-METOIUYECKHE MaTepuaibl: y4eOHbIE TMOCOOMS TO JUCIUILINHE;
pa3aaTOYHBIA MaTepual K paszzienaM JEKIHOHHOTO Kypca.
DneKTpOHHBIE 00pa30BaTEIbHBIE PECYPCHI: YUEeOHO-METOAUYECKHUE pPa3padOTKu |
CIpaBOYHBIC MaTE€pHAJIbl JOCTYIHBI Ha yueOHOM mopTanie moodle.muctr.ru.

11.5. IlepeyeHb JIMIEH3HOHHOTO IPOTPAMMHOI0 00ecIeYeHHUsI:
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Ne HanmenoBanue PexBusurtsl norosopa| Konnyecrso sunensuii | Cpok OKOHYAHHUSA
LI NMPOrpaMMHOI0 NMOCTABKH AelcTBUS JTHIEH3UH
NPOAYKTA

1. Calculate Linux Desktop CBoboaHO He orpannuenno beccpouno
pacnpoctpansiemoe [10

2. LibreOffice CBobomHO He orpannuenno beccpouno
pacnpoctpansiemoe [10

3. ABBYY FineReader CBoboaHO He orpannuenno beccpouno
pacnpoctpansiemoe [10

4. . CBoboaHO He orpannuenno beccpouno

7-Zip
pacnpoctpansiemoe [10
5. Google Chrome CBobomHO He orpannuenno beccpouno
pacnpoctpansemoe [10
6. VLC Media Player CBoboaHO He orpannuenno beccpouno
pacnpoctpansiemoe [10
7. Discord CBobomHO He orpannuenno beccpouno
pacnpoctpansiemoe [10
8. Autodesk AutoCAD CBoboaHO He orpannuenno beccpouno
pacnpoctpansiemoe [10
9. IntellJIDEA CBoboaHO He orpannuenno beccpouno
pacnpoctpansiemoe [10
10. FreeCAD CBo0Oo1HO He orpanuuenno beccpouno
pacnpoctpansemoe [10
1. SMath Studio CBo0Oo1HO He orpannuenno beccpouno
pacnpoctpansemoe [10
12. Kontpakt Ne 90-  JluneH3us A akTUBALUU 12 MmecsieB
1339A/2021 ot Ha pabouyuX CTaHNMAX, |(€KEroIHOE MPOIJICHUE
Corel Academic Site 07.09.2021 MOKPBIBAET Bce pabouue | MOIMHMCKH C TIPAaBOM
Standard MeCTa B YHUBEPCUTETE nepexoja Ha
OOHOBIEHHYIO BEPCHUIO
MIPOJTyKTa)

13. Kontpakt Ne 90- 500 nuuen3uit 12 mecsiueB
Kaspersky Endpoint 133D5A/2021 ot (exxerogHOE MPOAJTICHUE
Security nns Ouzneca — 07.09.2021 HOJIHICKH C TIPaBOM
CrannmaptHbiii Russian nepexoja Ha
Edition. OOHOBJIEHHYIO BEPCHIO

MIPOJTyKTa)

14. CBo0Oo1HO He orpannuenno beccpouno

GIMP
pacnpoctpansemoe [10
15. |OBS (Open Broadcaster Coboano He orpannuenno Bbeccpouno

Software) Studio

pacnpoctpansemoe [10

12. TPEBOBAHMS K OHEHKE KAYECTBA OCBOEHMSA ITPOT'PAMM
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®opMbI 1 METOABI

HaumenoBanue
OcHOBHbBIE IOKA3aTeJIH OLIEHKH KOHTPOJIA U
pa3nenoB
OLlEHKH
3uaem:
— DIIEKTPOHHOE CTPOCHHUE aTOMOB U MOJIEKYJI;
— OCHOBBI TEOPUU XUMHYECKOU CBSI3M B COSTMHEHUSIX
pa3HBIX THUIIOB, CTPOEHHUE BCIIESCTBA B
KOHJICHCHUPOBAaHHOM COCTOSTHUH;
—  OCHOBHBIE  3aKOHOMEpPHOCTH  MPOTEKAHUS
XUMHUYECKUX  TPOIECCOB W XapaKTEPUCTUKH Onenka 3a
PaBHOBECHOT'O COCTOSIHUS;
— METOJBI OIUCAHMS XHUMHYECKUX DPABHOBECHUU B HHIMBHIYaTIEHOC
pacTBOpax 3JICKTPOIUTOB, AOMallHeC 3aJaHHuC
— CTpPOGHHME W CBOWCTBA KOOPJMHAIIMOHHBIX (1 cemectp)
COCIMHCHMIL; Oterka 3a
Ymeem:
— BBIMOJHATH OCHOBHBIC XHMHYECKHE OICpAIlHH, 1n1abopaTopHbIe
Pazpen 1. OTIPENICTATh TEPMOJIMHAMHYECKUE XapaKTEPUCTHKU paboThI

TpuamwB XAMHUYECKHX peakuui n paBHOBECHBIE (1 cemectp)
KOHIICHTpAIlUX BEIECTB;

XUMHH — HCIOJb30BaTh OCHOBHEIC XHUMHYECKHE 3aKOHBI, Ouenka 3a Tpn
TEPMOJMHAMUYECKHNE CIPABOYHBIC JIaHHBIC IS KOHTPOJIbHBIC
pernieHus npodeccruoHalbHbBIX 3a/1a4; paGoTsI
— MPOTHO3UPOBATH BIUSHUE PA3TUYHBIX (DAKTOPOB Ha (1 cemectp)
paBHOBECHE B XUMUYECKUX PEAKITUSX;

Brnaoeem. OreHka 3a dK3aMeH
— TEOPETHUYECKUMU METOJ]aMHU ONKUCAHUS CTPOCHUS U (1 cemectp)
CBOMCTB MPOCTBIX U CIIOKHBIX BEIIECTB HAa OCHOBE
AJIEKTPOHHOT'O CTPOCHMSI UX aTOMOB U MOJIOKEHUS B
MePUOIUYECKON CUCTEME XUMUUYECKHUX AJIEMEHTOB;
— OCHOBHBIMH HaBBIKAMH pPabOTBI B XUMHYECKOU
nabopaTopuu;
— DKCIIEPUMEHTAJIbHBIMU METOJAMH OIpPEACIICHUS
HEKOTOPBIX (U3UKO-XUMHUECKHIX CBOWCTB
HEOPTraHWYECKUX COCTMHCHH.
3uaem: Or1eHka 3a
— DIIEKTPOHHOE CTPOCHUE aTOI\:IOB Y MOJIEKYI, WHMBHTYATbHOE
— OCHOBBI TEOPUU XUMHYECKOU CBSI3M B COCTMHEHUSIX
pa3HBIX THIIOB, CTpPOEHUE BCIIECTBA p | AIOMALIHCE 3a1aHNe
KOHJICHCHUPOBAaHHOM COCTOSTHUH; (2 cemectp)
—  OCHOBHBIE  3aKOHOMEPHOCTH  IPOTEKAHUS OneHka 3a
XUMUYECKUX  TPOIECCOB W XapaKTEPUCTUKH
Paznen 2. . nabopaTopHbIe
PaBHOBECHOT'O COCTOSIHUS;
Heopranuyeckas | — METOJIbl OINMUCAHUS XHUMHUYECKUX PaBHOBECUN B paboTHI
XUMUS pacTBOpPax 3JICKTPOIUTOB, (2 CeMeCTp)

— CTpOEGHHME U  CBOWCTBa
COCIIMHECHU;

— TMOJy4YeHUEe, XUMHUYECKHE CBOMCTBA MPOCTHIX M
CJIO’KHBIX HEOPTAHUYECKUX BEIIECTB;

Ymeem:

— BBINOJIHSATH OCHOBHBIE XHUMHUYECKHE ONEpallui,

ONnpeaAC/IsITb  TCPMOAVMHAMUYCCKUC XAPAKTCPUCTUKU

KOOPMHAITMOHHBIX

Onenka 3a Tpu
KOHTPOJIbHBIE
paboTsl
(2 cemectp)

O1eHKa 3a YK3aMeH
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XUMHYECKUX peakuui 51 PaBHOBECHBIE (2 cemectp)
KOHIIEHTPALUH BEILECTB;

— HCIIONIb30BaThb OCHOBHBIE XMMMUYECKHE 3aKOHBI,
TEPMOJIMHAMMUYECKUE CIPABOYHBbIC JaHHbIE IS
pemieHus npoecCHOHAIBHBIX 33/1a4;

— BBIIOJHATh OCHOBHBIE XHUMHMUYECKHE OIEpaluH,
ONpEACIATh TEPMOAMHAMHUUYECKNE XAPAKTEPUCTHKHU

XUMHUYECKUX peakuuii 5 paBHOBECHBIC
KOHIIEHTPAIIUU BEIIECTB;
Braoeem:

— TCOPCTUYCCKUMHU MCTOAAMU ONMCAHHA CTPOCHHUA
U CBOMCTB IMPOCTBIX U CJIIOKHBIX BCIICCTB HA OCHOBC
SJICKTPOHHOI'O0 CTPOCHHUA UX ATOMOB U IMOJIOKCHUSA B
nepno/:mquKoﬁ CUCTEMEC XUMHUYCCKUX JJIEMCHTOB,

— OCHOBHBIMH HaBbIKaAMH pa60T1>1 B XUMHYECKOM

nabopaTopuu;
— OKCICPpUMCHTAJIbHBIMUA MCTOJaMH OIPCACIICHUA
HEKOTOPBIX (U3UKO-XMMUYECKIX CBONCTB

HCOPTraHNUYCCKUX COCHHHCHHﬁ.

13. OCOBEHHOCTH OPTAHU3AIINY OBPA3OBATEJIBHOI'O ITPOLECCA
JUISI THBAJIMJIOB 1 JINI] C OTPAHUYEHHBIMHA BO3MOKHOCTSIMUA
3JI0POBbS

OOyueHue UWHBAIMAOB MW JIMI C OrPAaHUYECHHBIMH BO3MOXKHOCTSMHU  370POBBS
OCYILECTBIISIETCSA B COOTBETCTBUH C:

- Ilopsinkom opraHM3allMd M OCYLIECTBICHHMS OOpa30BaTENbHON NEATENBHOCTH I10
o0Opa3oBaTeNbHbIM IpOrpaMMaM — MporpaMmaM OakanaBpuaTa, MporpaMMaM CIIeHHaIUTeTa,
nporpammam maructparypsl (Ilpuka3z MunoOpuayku P® ot 05.04.2017 Ne 301);

— Ilonoxennem o TOpSAKE OpraHW3allud W OCYIIECTBIEHHUS 0Opa30BaTeIbHOM
NEeSITeIbHOCTH 1O 00pa30BaTeNbHBIM IpOrpaMMaM BBICIIETO 00pa3oBaHHs — MPOrpamMM
OakanmaBpuaTta, TIporpaMM  CHEIUaIMTEeTa, mporpamMMm  maructpatypel B PXTY
uM. JI.11. MenneneeBa, npuHiaTeiM pemeHueM YdueHoro cosera PXTY um. JI.M. Menneneesa
o1 30.10.2019, mnporokon Ne 3, BBeaeHHBIM B JeicTBHE mnpuKazoM pekrtopa PXTY
um. JI.1. MengeneeBa ot 14.11.2019 Ne 646A;

- MeTtoanyecKMMH PeKOMEHIAIUSAMHE 10 OpraHM3alui 00pa30BaTeIbHOIO MpoLecca s
0o0y4eHHs MHBAIUJIOB U JIUI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 370POBbsI B 00pa30BaTeIbHbIX
OpraHu3alUsaX BBICHIET0 00pa30BaHUs, B TOM YHCIIE OCHAILIEHHOCTH 00pa30BaTeIbHOTO Mpolecca
(yTBepxkaeHBI 3amecTuTenieM MuHHCTpa oOpa3oBaHusi W Hayku P® A.A. KiaumoBeIM OT
08.04.2014 Ne AK-44/058H).
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