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1. INTAHUPYEMBIE PE3YJIBbTATbBI OBYUEHUA 110 JUCIIUAIIJIMHE

Kon 1 HaumMeHoBaHue

Kareropus (rpymnma)Koa n HanMeHOBaHHE WH/INKATOPA HawmmeHoBaHue mokazaress OllCHUBAHUS
KOMITETCHITHI KOMITETCHIIUU JOCTYOKCHHUSI pe3yibTaTa 00ydeHHUs 10 JUCIUIITHHE
KOMITETEHIIUU
Oo6menpodeccuo | OITK-1. Cnocoben | OIIK-1.3. 3HAHHUSI. OCHOBHBIX TIIOHSTUH U 3aKOHOB
HaJIbHBIE MPUMEHSTh OO0mscusier XHMHWH, CTPOCHUE aTOMa 1 XUMUYECKOH CBSI3H,
KOMITETCHIINU €CTECTBCHHOHAYYH | CYHIHOCTh NEPUOUYHOCTH CBOWCTB JJIEMEHTOB,;
bIe U XUMHAYECKUX PEaKIMOHHON CITIOCOOHOCTH BEIIECTB, OOIINX
oOIIeNH)KEHEPHBIE | SBICHUN U 3aKOHOMEPHOCTEMN OCYLIECTBIICHHUS
3HAHUS, METOJIBI MPOIIECCOB Ha XUMHAYECKAX TIPOIECCOB; TEOPETUYCCKUX
MaTeMAaTHYECKOTO | OCHOBE 3HAHWI OCHOB  OITMCAHUS CBOWCTB  PacTBOPOB,
aHaM3a u OCHOBHBIX TIOHATHH | OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX CHCTEM,
MOJECIIUPOBAHUS B | ¥ 3aKOHOB XHMHUH, METOAOB  H CpeACTB  XHUMHYECKOTO
npopeCCHOHANBEHO | TPOBOAMT HCCIIEZ0BaHNS BEIIECTB U MX MPEBPAIICHHIA;

M e TeIbHOCTH.

3KCHepI/IMeHTI)I 110
3aJaHHON METONKE
1 aHAJU3UPYET UX
pe3yIbTATHL.

OCHOB OpraHH3aIuu u METO/TBI
CaMOCTOSITETIbHOM  PaboThl, 0COOEHHOCTH
HMHTEJUICKTYaIbHOIO TpPyJa Ha Pa3Iu4HbIX
BHJIaX ayJAUTOPHBIX 3aHITHH.

YMeHnusi: yKasaTb 3aKOHBl M IIpaBWIIA,
XUMHYECKHE CHCTEMBI, CBOMCTBa BEIIECTB,
OIHUCBIBAOLINE JIaHHBIE XUMHUYECKUE
SIBIICHUS, NIPOBOJUTH pacueTsl
KOHICHTpauuu pacTBOPOB Ppa3InYHbIX
COEIMHECHHUI, OIIPENEIATD
TCPMOIUHAMHUYCCKHE XapaKTECPUCTUKHU

XUMHYECKAX pEakuii ¢ paBHOBECTHBIC
KOHIIEHTPAIIH BEIIECTB; BBIICTISTH
KOHKPETHOE XHMHYECKOE COJep)KaHhe B
MPUKIATHBIX 33/la4ax MpodeccHOoHaTbHON
JESITEILHOCTH; OINpPENETATh XapaKTEPUCTUKU
XMMHYECKUX TPOIECCOB, XapaKTEPHBIX s
00BEKTOB MPOPECCHOHANBEHON JIESTETHHOCTH

Ha OCHOBE TEOPETUYECKOTO,
IKCIEPUMEHTAIEHOTO HCCIIEI0BaHM,
MIPOBOJIUTH aHamu3 MOJIyYEHHBIX
pe3yIbTaTOB.

HaBbIKH: TPHMEHEHUsT OCHOBHBIX TIOHSTUH U
3aKOHOB XMMUH, XUMHUUCCKHX CUCTEM U
CBOMCTB 3JIEMEHTOB U MX COSIUHEHUI JITIsI
pelIeHus Ha COBPEMEHHOM YPOBHE
BOITPOCOB, BOBHUKAIOIIUX B
po¢eCCHOHATEHOMN TeITeTLHOCTH, BBIOOPa
crioco0a IpeACTaBIeHNS HHPOPMAITHH B
COOTBETCTBUH C yYEOHBIMH 33]a4aMH,
[IpreMaMH TIOMCKa HHPOPMAITUH; BHITTOTHEHUS
OCHOBHBIX XUMUYECKUX JIAOOPATOPHBIX
oreparuii, MeTogamu onpeaenenus pH
pacTBOPOB; BBIBIIEHUS XapaKrepa
XUMHYCCKHUX IMTPOUECCOB U UX YIIPABJICHUEM
Ha 00beKTax MpodeccHoHaThLHOM
JIeSITETLHOCTH.




2. MECTO JIJUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJIBLHOM

ITPOI'PAMMBI

1. Komnetenmusi OIIK-1 CriocoOeH mpuMeHsATh €CTECTBEHHOHAYYHBIC U OOIIEHHKEHEPHBIC
3HAHMSI, METOJIBI MATEMATHUECKOTO aHAJIN3a U MOJISTUPOBAHUS B IPO(ECCHOHATBHON JeSITETbHOCTH .

JlanHast KoMIieTeHIUs GOpMUPYETCsl CASAYIOIUMH IUCHUTIITMHAMH.

Cragus HauMeHoBaHMsI TUCITUTUIMHBI

1 MaremaTtuka

2 duzuka

3 Xumus

4 Teopernueckas MexaHHUKa

5 DNEKTPOHUKA U DJIEKTPOTEXHHUKA

6 YueOHasi 03HAKOMHTEIbHAS TPAKTHKA

7 BeimonHeHue, MOATOTOBKAa K MpOLEAype 3alluThl M 3allUTa  BBITYCKHOMH

KBTI (DUKAIIMOHHON pabOThI
3. OBbEM JIUCHUAIIJINHBI
OO61mas TpyJ0€MKOCTh JUCIUILINHBI COCTABIIACT 4 3a4. enuHull, 144 gaca.
dopMma MpOMEKYTOYHON aTTECTALUN DK3aMEH
(ax3ameH, b depeHIIMPOBaHHbIA 3a4eT, 3a4eT)

Bun yueOHo# paboTsl Bcero gacos Cemectp Ne 1
OO0mas TpyA0eMKOCTh TUCITUTIINHBI, Yac 144 144
KonrakTHasi padora (Ay1MTOPHbBIE 3aHATHS), B T.Y.: 56 56
JIEKIUH 34 34
JabopaTopHbIE 17 17
MPAKTHUYECKUE - -
IPYNIOBbIE KOHCYIbTALIUU B IEPUOJ] TEOPETUUECKOTO 5 5
00YYCHHUS U POMEKYTOYHOHN aTTeCTAIIUU
CamocTosiTeIbHAsi padoTa CTY/IEHTOB, BKJIIOYAs 88 88
HHIMBUAYAJbHbIE U TPYNNOBbIE KOHCYJbTAIlMH, B
TOM YHCJIE:
KypcoBoii npoekT - -
Kypcogas pabota - -
PacueTHo-Tpaduueckoe 3a1aHue -
MuauBuayanbHOE IoMalllHee 3ajaHue 9 9
CamocTosTenpHas paboTa Ha MOATOTOBKY K 43 43
ayTUTOPHBIM 3aHATUSM (JICKIIHH, TPAKTUICCKHE
3aHATHS, JTA0OPATOPHBIC 3AHITHUS)
DK3aMeH 36 36




4. COAEP) KAHUE JUCHUIIJIMHBI

4.1. HammeHoBaHMe TeM, HX COJEePKAHUE U 00beM
Kypc 1 Cemectp 1

O0beM HA TEMATHUYECKUNA
pas3zelt Mo BUaaM y4eOHOU
Harpy3KH, 4ac
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1. Kuaaccupuxkanus, cpoiicTBa XHUMHYECKHX 3jeMeHTOB. IlepmoanyHocTs CBOMCTB
2JI€EMEHTOB

[Ipoctoe BemiecTBO M XUMHUYECKUU 35eMeHT. ClokHOE
BEILIECTBO, XapakTep W BHUJBI XHUMHUYECKOW CBS3HU.
Baxmneiimue HEOPTaHUYECKHUE COCINHEHMUS,
HOMEHKJaTypa. Mertajulbl U1 HEMETAJIbl, MOJIyYEHHUE,
CBOWCTBA, MNpUMEHEHHE. XHMHUYECKHE CBOWCTBA WU
MOJIyYE€HUE OKCHUJIOB, TUPOKCUIOB, KUCIOT, cojiei. CBs3b
MEXIy  KjJaccaMd  HEOPraHMYeCKMX  COEJUHEHHUM.
IlepuoguuHoCTh CBOMCTB 371eMeHTOB. CTpoeHHE aroma.
[IpaBuno KneukoBckoro, Xynaa, npuHoun Ilaynm.
[Moapasmenenue 3j1eMeHTOB Ha s-, P-, d- u f-cemeiicTBa.
KBantoBbie  uncnma.  KoBasieHTHas  cBsizb.  Tumsl
ruOpuau3anuu. MloHHas cBsA3b. MeTauInyecKas CBs3b.

8 — 6 11

2. OcHOBHBIE 32aKOHBI XUMHUH

OcHoBHbIE TOHATHUS. MOJb U SKBUBaJIEHT. Pacuer 4 _ ) 3
MaccOBOI'0 cocTaBa. ['a30BbIe 3aKOHBI (3aKOH KPATHBIX U
00BEMHBIX OTHOIIICHHH, 3aKOH ABOTaapo, 3aKOH
MapUHalbHbIX 1aBJIEHUH, 3aKoH boinsa-Mapuorra, ['eii-
JIroccaka, 00bequHEHHBIN 3akoH boins-Mapuorra u I'eii-
JIroccaka, ypaBHenue MenpeneeBa-Kiamnelipona).
CrexroMeTpuyecKue 3aKOHBI (3aKOH TOCTOSTHCTBA U
COXpaHEHHUsI MaCChl, 3aKOH YKBUBAJICHTOB).

3. O01He 3aKOHOMEPHOCTH OCYIIECTBJIEHUSI XHMHYECKHUX MPOIECCOB

OcHoBHbIE TOHATHA TepMoauHamuku. IlepBoe Hagano 6 B B 5
TepMOAUHAMHMKHU. 3akoH ['ecca. @DYHKIMM COCTOSHUSA
CHCTEMBI: OHTAJBMMs, SHTpomus, OdHeprus [ubOca.
HampaBneHHOCTP XuMHYECKHX mpoleccoB. (OCHOBHBIE
MOHATHUSI XUMUYECKONH KMHETUKH. CKOpPOCTb XMMHMYECKOU
peaKuy B TOMOT€HHBIX U FE€TEPOTr€HHBIX CUCTEMAaX. 3aKOH
neiicteust Macc. KoHcTaHTa CKOpOCTH peakuuu. DHEprus
aKTUBallMu. YpaBHEHHE AppeHuyca, npaswio Bant-
Todda. XUMHYECKOe paBHOBECHE. Koncranra
XMMHMYECKOTO paBHOBecHsA. DakTOphl, BIMAOIIME Ha
cCMellleHue Xumudeckoro pasHoBecus. IIpunnun Jle-
[Tarensbe.

4. TeopeTnyecKue OCHOBbI ONMCAHUS CBOWCTB PACTBOPOB




PactBopel.  KomnuraruBHble — CBOMCTBA  pacTBOPOB. 6
JlucriepcHocTh W AucniepcHble  cucTeMbl.  CriocoOb
BBIPQKEHMSI KOHLEHTpAlMi pacTBOpPOB. 3aKOHbI Paynsa u
Bant-T'odda. Teopust 371EKTPOTUTHUECKON TUCCOIHAITUH.
CunbHble U cinalble dIEKTPOIUThl. KOHCTaHTa U CTENeHb
JIUCCOLUALNY. CBsi3b MEXITY M30TOHUYECKUM
KOO(Q(GUIIMEHTOM W CTCICHBIO JHCCOIMAIMH. 3aKOH
paz0aBieHus OctBanbaa. [TpaBuno beptosnne-
Muxaiinenko. YcClOBUSL TMPOTEKaHHS HOHHO-OOMEHHBIX
peakumii. VoHHOe mpou3BENEHUE BOJIbI, BOJOPOJHBII
nokasarens. IIpoussenenue pacrBopumoctu. ['mapoisns
coneii. Tumbl rugponn3a. KoHcTaHTa W CTENEHb
ruaponu3a. Pacuer pH kwucior, ocHOBaHMii, CcOJ€Eil.
KecTKocTh BOJBI U METO/BI €€ YCTPAHECHHSL.

5. OKuCJINTENIbHO-BOCCTAHOBUTE/IbHbIE CBOWCTBA BEelIECTB
CreneHb okucieHus y1eMeHTOB. OKHCIEHUE U 6
BOCCTaHOBJICHUE, OKMCIIUTEIU U BOCCTAHOBUTENH. TUIIBI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
Hanpasnenne nporexkanuss OBP. CriocoObl ypaBHUBaHUS
pemoKc-peakiuii (MEeTo ] 3IEKTPOHHOT0 OajaHca U HOHHO-
3JIEKTPOHHBIN). XUMUYECKUE UCTOYHUKHU SIEKTPUUECKOM
sHepruu. Cxema rajlbBaHUYECKOro 3JIeMEHTa. Y paBHEHUE
Hepncra. CrangapTHbIE 3IEKTPOIHBIE NOTEHIHAIBI. P
HaIpsHKEHUN MeTauioB. TeopeTnyecKue OCHOBBI
JEKTPOJIK3a. 3aKOHBI 3JIEKTPOIU3a.

6. Ilponecchl, NpoTeKaloIue B YJTEKTPOXUMHYECKHX CHCTEMAaX
Koppo3uss  meramnmoB.  Xumuueckas  (ra3oBas) U 2 _ 1 3
AIEKTPOXMMHUYECKasi KOppo3us MeTauioB. BiusHue
BHYTPEHHUX U BHEIIHUX (DaKTOpOB Ha CKOpPOCTb
XUMHYECKON KOPPO3uU. MeTo1bl 3aIUThI OT KOPPO3HUH.

7. BbICOKOMOJIEKYJISIPHBIE COeNHEHUS
BricokoMoliekyisipHble COeTMHEHUs] (OpraHUYECKHE, 2

Heopranuueckue). OpraHn4ecKkue 1 HEOpraHu4YecKue B B 2
MOJINMEPbI, METO/1bI TIOJyUEHUSs], CTPOEHUE, CBOWCTBA.

Onuromepsl. buonoaumepsl.

Htoro 34 — 17 43

4.2. CopepxaHue NPAKTHYECKUX (CEMUHAPCKUX) 3aHATHIA

[IpakTuyeckue (CeMMHapCKHUE) 3aHATHS MPU U3YUYEHUM JUCLMIUIMHBI HE MPEeIyCMOTPEHbl YYeOHBIM
IUTAaHOM.

4.3. Conep:xaHue 1a00paTOPHBIX 3aHATHIA

No HaunmenoBanue pasnena Tema naboparopuoro 3austus | K-po | Camocrosrenhas

/ pabora Ha
/1 JUCITUATIIIMHBI 4acoB OATOTOBKY K

ayAUTOPHEIM
3aHATHSIM

cemectp Ne 1

1 | Knmaccudukanms, cBoicTBa Texnuka  0O€30MacCHOCTH U 6 6
XUMHUYECKUX DJIEMEHTOB. MpaBuUIIa paboThI B
[TeproanyHOCTD CBOMCTB nmaboparopuu. Kucnortno-
AJIEMEHTOB. OCHOBHbBIE CBOICTBa

BaKHEUIITHUX KJIaCCOB




HEOPTraHWYECKHUX COCIMHECHUH.
2 | TeopeTnieckrne OCHOBBI CBoiicTBa pacTBOpPOB, pacyeThl 4 4
ONMCaHUsl CBOMCTB PACTBOPOB. | KOHLEHTPALMKA PACTBOPOB.
3 | Teopernueckue OCHOBBI Omnpenenenue pH pactBopoB u 4 4
ONKMCAHMSI CBOMCTB PACTBOPOB. | TUAPOJIU3 COJICH.
4 | OxucnuTeIbHO- OKHCIIUTENBHO- 3 3
BOCCTAHOBUTEJIbHBIC CBOMCTBA | BOCCTAHOBUTEIBHBIE CBOWCTBA
BemlecTB. [Iporneccsl, 3JIEMEHTOB.
MpPOTEKAIoLIUE B DIEKTPOXUMHUYECKHE
AIEKTPOXUMUYECKUX MIPOIIECCHI, KOPpO3Hs
CUCTEMaX. METaJIJIOB.
HUTOT'O: 17 17

4.4. ConepkaHue KypcoBOro nNpoexkTa/padornl

KypcoBsie paGoTl M KypcOBBIE NMPOEKTH NMPH H3YYEHUH AWUCIMIUIMHBI HE MPELyCMOTPEHBI
y4eOHBIM IUIAHOM.

4.5. Conep:xkaHue pacueTHO-TpaguuecKOro 3a1aHusl, UHAUBUAYAJIbHBIX JOMANIHUX
3ajaHuH

PacuetHo-rpadguueckoe 3ajaHue Npu HU3YyYEHUHM JUCLMIUIMHBI HE MPETYyCMOTPEHO y4eOHBIM
IUTAHOM.

HpI/I HN3Y4YCHUU JUCHTUITIINHBI y‘{e6HI)IM IJIaHOM npeayCcCMOTpECHO BBITIOJIHEHUEC
HHAUBHUAYAJIBHOT'O JOMAIIHCTO 3a/IaHHA.

Ha Bemmonnenne wHauBuayanbHoro naomamnero 3ananus (MJ3) mpemycmorpeno 9 uacos
CaMOCTOATENIbHON paboThI CTyIeHTa 10 pasnenam 1, 2, 3,4, 5, 6.

[enbto BeimonHenust M/13 sBisieTcs moAroToBKa 00y4aronierocst K caMocTosTeNbHOM paboTe, B
3aKPEIUICHUH TTOJIYYEHHOTO TEOPETUYECKOTO0 M SKCIEPUMEHTAIBHOIO MaTepHana.

N/I3 BbIMOJHSAETCA MO TEMAaTHYECKUM HAMpaBJEHUSM I0J] PYKOBOJCTBOM IpenojaBaTess
TUCHUIUIMHEL. 3ananue Ha /13 BbimaeTcs cTyAeHTY MpenogaBaTesieM TUCIUIUIMHBI U oopMIIseTcs B
MHUCbMEHHOM WJIM JJIEKTPOHHOM BuJe. MHauBHayalbHOE JOMAIIHEE 3aJaHHE OMpPEHCIsCT:
TEMaTUYECKOEe HalpaBJIeHUE; 00bEM BBIOTHAEMOTO 3a/IaHUsI; CPOKH BBIMIOJTHEHUS, Ca9X Ha POBEPKY
M 3aIUTHI.

3amaHus Mo paszzienaMm pazOuparoTcs Ha JTaOOPATOPHBIX 3aHIATHIX W 3alIUINAIOTCI B Oecene C
MPENOJABATENIEM I10CJI€ MPOBEPKU MPABUIBHOCTH UX BBITTOJIHEHHIA.

Tunossle 3aganus g U3 npuBeaeHs B 1. 5.3 paboueit mporpaMMbl AUCHUILTAHBL (MOTYJIs).

B mpouecce  BBITONHEHHS ~ MHAWBHUAYAJIBbHOIO JOMAIIHETO 33JaHHUS OCYIIECTBIIAETCS
KOHTaKTHas paboTta oOyuaromierocst ¢ mpemnojaBateneM. KoHCyJIbTalluu TPOBOSATCS B ayJAUTOPHSIX
W/WJTY TIOCPEJICTBAM AJICKTPOHHOU MH(POPMAITMOHHO-00pa30BaTeIbHOM CpeIbl YHUBEPCUTETA.

5. OHEHOYHBIE MATEPHUAJIBI VIS ITPOBEJEHUS TEKYIIEI'O
KOHTPO.IS1, MIPOMEXKYTOUYHOM ATTECTALIMA

5.1. Peanu3anus KOMIeTeHIIHIA

1 Komnerenuusi OITK-1 CriocobeH npuMeHATh €CTECTBEHHOHAYYHBIC U
oOIIIeUH)KEHEPHBIC 3HAHUSI, METOJIbl MATEMATUYECKOI'0 aHAJIN3a U MOJICTUPOBAHUS B
npoeCCUOHATIBHOU JIEATEIbHOCTH.



HaunMenopanue HWHJAUKATOpa JOCTUKCHUA

KOMIICTCHIIN

Hcnonp3yembie cpecTBa OTICHUBAHMS

OIIK-1.3. OOBsCHSET CYIIHOCTh

3K3aMCH, BBIIIOJIHCHHUEC MW 3allduTa HWHAWBUAYAJIBHOI'O

XMMHYECKHX SIBJIEHUH U IIPOLIECCOB HA JOMAIllHEr0  3aJ[aHus, BBINOJIHEHHME W 3aluTa
OCHOBE 3HAaHUIl OCHOBHBIX IIOHATHH U 71a00paTOPHBIX padoT.

3aKOHOB XMMHH, MPOBOIUT SKCIIEPUMEHTHI
110 3aJJaHHOW METOJUKE U aHAJTU3UPYET UX

pE3yNIbTATHI.

5.2. TunoBbie KOHTPOJIbHbIE 3aJAHUS IJIA IPOMEKYTOYHOM aTTeCTAIUA

5.2.1. IlepeyeHb KOHTPOJILHBIX BONIPOCOB (THIIOBLIX 3aIaHUI) VISl IK3aMeHa

CBOMCTBA XUMHYCCKIX
9JIEMEHTOB.
IlepuoguuHoCTh
CBOMCTB 3JICMCHTOB

(OIIK-1).

Ne HaumenoBanue Copep:xaHue BOIpOCOB (TUIIOBBIX 33AaHNUMN)
/11 | pas3aena IUCHUILIMHBI
1 | Knaccudukanus, [ousatue npenmera «Xumus». [lonsTue atoma, MOJIEKyIbI,

BelecTBa (IpocToe, CI0KHOE).

[Tepnonnueckwnii 3akoH u cucrema J[.1. MenneneeBa (0OCHOBHBIE
TTOJIOYKEHUS).

BaneHTHOCTh U CTENIEHh OKUCIICHUS DJIEMECHTA

Knaccugukamus Bemects. Baxkneimme Kiiacchl HEOPraHUIECKUX
BELIECTB (OKCUIbI, OCHOBAHMUS, KUCIOTHI, COJIN), UX XUMHUECKHE
CBONCTBA, MTOJIYYEHUE.

Mertasibl ¥ HEMETaJUTbl, UX XUMUYECKHUE CBOMCTBA, MOJTyUCHHUE,
MIPUMEHEHHUE.

Crpoenue atoma. [locnenoBaTenbHOCT 3aTIOIHEHHS aTOMHBIX
opOuTasIelt SICKTPOHAMH.

[TpuHtun HanMeHbIIeH SHeprun (mpaBuiio KiedkoBckoro).
[Tpuniun [Taynu. [IpaBuino XyHaa.

IMoapasmenenue 371eMEeHTOB Ha s-, P-, d- 1 f-cemeiicTBa (0OIIas
XapaKTEePUCTHKA, BAJICHTHOCTH, CTEIICHU OKHCIICHUS, HAXO0XK/ICHHE B
pupoJie).

KBanToBble uncna (rmaBHoe, OpOUTabHOE, MArHUTHOE, CIUHOBOE):
olpejiesieHus, 0003HaUEHMsI, YTO XapaKTEPU3YIOT

KoBanenTHas cBsi3b. [ uOpuansanus aToMHbIX opouTtaneid. Tumsl
rubpunnzaruu. Monnas cBs3b. DIEKTPOOTPHUIIATEIIBHOCTb.
CpocTBO K 21eKTpoHYy. MeTandeckast CBs3b.

Hanuinire B MOJIEKYJISPHOM M MOHHOM BHJIE PEAKIMU CIEAYIOLIMX
npesparienuii: Ca— Ca(OH)2— Ca(H2POa4)2— Cas(POa)a.

CocTaBbTe B MOJIEKYJIIPHOM M HOHHO-MOJIEKYJIIPHOM BHJIE PEAKIIUU
MOJY4YEHUsT BCEX BO3MOXHBIX COJIEM MCXOJs H3: THUIPOKCHUAA
amromunust (I11) u cepHOM KUCTOTHI.

Hamummre ¢GopMyiasl  OKCHIOB, COOTBETCTBYIONIME YKa3aHHBIM
THIPOKCHIAM U TIOATBEPIWTE CBOMCTBA OKCHIOB XHMHYECKMMHU
ypaBaenusimu: Ca(OH)2, HNO2, Al(OH)s,

3akonunte ypaBHenus peakiuii: BaOHCI+NaHS=; Mn20O7+Na20=;
BeO+Ca(OH)2=.

Hanummure snextpoHHyo ¢GopMylly aToMa 3JIeMEHTa U Ha30BUTE
€ro, eCJIM 3HAa4YeHHs KBAHTOBBIX uucen (N, |, mi, ms) cremyrorume:
3,0,0,+1/2; 3,0,0,-1/2; 3,1,-1,+1/2; 3,1,0,+1/2.

[lo nmaHHBIM O KBAHTOBBIX YHCIIaX M YHCJIE DJJIGKTPOHOB Ha
BAJICHTHBIX OPOUTAISIX COCTAaBE JJICKTPOHHYIO (OpMYIly aToMa U
YKa)KUTE Ha3BaHue vaeMenTa: N=3, 1=1, Nn=6.




OCHOBHBIE 3aKOHEI
xumuu (OTTK-1).

Mounb. Yucno ABoragpo. HopmaneHeie ycinoBus.

MonbHbIH 00beM ra3a. AOCOIIOTHAS U OTHOCHUTEIIbHAS INIOTHOCTh
rasa.

VYHuBepcaipHasi Ta3oBas IOCTOSHHAs, €€ YHCJICHHbIE 3HAYeHUS,
(bu3HUECKUN CMBICI.

OCHOBHbIE CTEXMOMETPUUECKUE 3aKOHBI (3aKOH MOCTOSHCTBA
COCTaBa, 3aKOH COXPAaHEHHUs MaccChl)

OCHOBHBIE Ta30BbIC 3aKOHBI XUMHUHU (3aKOH YKBHBAJICHTOB, 3aKOH
ABOTagpo U CJEICTBUS U3 HET0, 3aKOH MaplHMaJIbHbIX JTABJICHUH,
3aKOH KpPaTHBIX OTHOIIEHUH, 3aKOH MPOCTHIX 00BEMHBIX
OTHOIIEHUH, 3akoH boitns-Mapuotra, 3akoH I 'eit-JIroccaka,
00BbeIMHEHHBIN ra3oBbIid 3aKkoH boins-Mapuotra u I'eii-JIroccaka)

YpaBuenue MenaeneeBa-Knanelipona.

DKBUBAJICHT M MOJISIpHAs Macca YKBUBAJIEHTA MPOCTHIX U CIOXKHBIX
BEILIECTB, SKBUBAJICHT U MOJISIpHAsE Macca SKBUBAJICHTA BEIIECTBAa B
peakuuu. DKBUBAJICHTHBIA 00bEM Ta3000pa3HOro BEUIECTBA.

Kaxoii o6bem rasza (H.y.) BBLACTUTCS MPU B3aUMOJICHCTBUU COJISTHON
KHUCJIOTBI ¢ 2 T U3BECTHSIKA, cojepskamiero 12% npumeceil.

CocraB BemecTBa, mac. %: 62,1 — yrnepona; 10,3 — Bogopona; 27,6
— Kkucnopoaa. MosnekysipHass Macca BeliecTBa paBHa 57,6 1/MOJb.
BriBectn ero dopmyy.

KakoBa macca u 0o0beM MPOAYKTOB peakUMH paszyiokeHus 1,8 T
kapOonata maruus (125°C, 1,1 atm.), ecnu coaepaHue OCHOBHOTO
BEIIECTBA B UICXOJIHOM MPOJYKTE cOcTaBIsieT 85%.

Haiitn o6bvem raza npu H.y. ecnu npu 91°C u naBnenuun 98,7 klla
HEKOTOPOE KOJIMYECTBO ra3a 3aHuMaeT 00beM 680 MiL.

OrmpezienuTe MOJISPHYIO MacCcy SKBMBAJIEHTa IIEpMaHTaHaTa Kajus B
peakin: KMnO4+FeSO4+H2S04=K2S04+MnSO4+Fe2(S04)3+H20

Ha BoccranoBnenne 16,12 r okcuga ABYXBaJE€HTHOrO MeTasuia
Tpebyetrcss 8,96 1 Bomopona (H.y.). Beraucnure mMossipHyr0 maccy
SKBUBAJICHTA METAJJIa U €ro OKCUJA. Y KaXuTe, Kakoil 3To MeTami?

OO0mmme
3aKOHOMEPHOCTH
OCYIIECTBIICHHSI
XUMHYECKUX
nporeccos (OITK-1).

Tepmoxumus (TepMOIMHAMHUKA). DHEpreTudeckue dPPexTh
XUMHYECKUX PeaKIni.

BHyTpeHHsIs sHeprus U SHTaIbIMS. 3aKOH COXPaHEHUS SHEPTUU.
3akoH ['ecca, cieacTBus u3 Hero. TepMOXUMHUECKHE YPABHEHUS.
Oneprus ['n66ca. YcnoBus caMonpou3BOIbHOIO MPOTEKAHUS
peakiuii. DHTpOMHS, ¢ PU3NUSCKUIM CMBICII.

CKopoCTh XUMHYECKUX peakinil. KoHCTaHTa CKOPOCTH XMMUYECKOM
peaxIuu.

3aKOH JICUCTBYIOIIMX Macc.

BrusiHre TemmepaTypsl Ha CKOPOCTh XUMHYECKHAX PEaKITHA
(npaBuio Baat-I'odda).

DHeprus aKTUBAINH, e¢ (PU3NICCKHIA CMBICTT.

XuMudgeckoe PaBHOBCCHC. KoHcTanTa XMMH4YeCKOro PaBHOBCCHA.

[punnun Jle-Illarense. Biusinue temneparypsl, AaBjieHus, o0bema,
KOHIICHTPALlMH HAa CMELIEHUE PABHOBECHUS B PEAKIIMH.

PaccuuTaiiTe CTaHIapTHOE M3MEHEHHE DHTAIBIINN B PEAKIIHH:
2H2S(1)+302(r)=2SO2(r)+2H20(T).

IIpn xakoi Temmeparype CaMONpPOM3BOJIBHO IIOWIET peaKuus
CaCOs3(x)—>Ca0(k)+CO2(r).

Omnpenemutb AS® mst peakuuu: CaO(k)+H20(x)=Ca(OH)2(k).

Bo ckonbko pa3 U3MEHUTCA CKOPOCTh peakuuu: 2A+B=A2B, ecnu
KOHIIGHTPALIUIO BEUIeCTBAa A yBEIUYUTh B 4 pa3za, a KOHLIEHTPALUIO
BenlecTBa B ymeHbnTh B 2 pasa.




B kakoM HampaBJICHUHM CMECTUTCS XHMHYECKOE pPaBHOBECHE B
peaxiu
N2(r)+3H2(r)=2NHs(r); AH°=-92,4 x]Jx.
a) IPU IOHWKCHUHU TeMIIEPaTyphl;
0) Mpy MOHWKCHUH JTABJICHUS;
B) IpU yBeJNIWYEHUH KOHIeHTpammu 2NH3?

Kak wu3menutcs ckopocth mnpsimoit peakiuu N2+3H2=2NH3 npu
YBEJIIMUYCHUU JaBjieHus B 4 pa3a?

Teopernueckue
OCHOBBI OITUCAHUS
CBOICTB pacTBOpPOB
(OTIK-1).

PactBopsl, IIpUpoJa  pacTBOPOB. IInotHOCTE  pacTBOpA,
pacTBOpUMOCTb. HachllieHHbIE, HEHACBIILIEHHBIE U IIEPECHIIECHHBIE
PacTBOPBL

CriocoObl BBIpaXEHHS KOHIIEHTPAIH PACTBOPOB (MIPOLIEHTHAS,
HOpMaJIbHAsI, MOJISIPHAS], MOJISUIbHAS, TUTD).

KecTtkocTh BOJABI 1 METOJbI €€ YCTPAHCHUS.

3akonbl  Paynma.  Kpuockomuyeckas u  30yiaMOCKOIUYecKas
KOHCTAHTHI: (ompeeneHusi, GU3n4ecKuii CMbICT).

OcMOC 1 OCMOTHYECKOE JaBJICHHUC.

Teopust PIEKTPONTUTHYECKON TUCCONMaU AppeHHnyca.

CunpHBIC U ClIa0bIe DJIEKTPOIUTHI, MPUMEPHI MX TUCCOIHALIUH.

DKBUBAJICHTHAS 3JIEKTPONPOBOIHOCTh. 30TOHMYECKHIA
KOd(ppuIMEeHT.

CBs13b MEX/Ty KOHCTAHTOM U CTENEHbIO Juccouuanuu (3akoH
pasz6aBnenust OcTBaIBAA).

I[I/ICCOI_II/IaLII/ISI BOJbI. Koncranrta JAUCCOIIMAanI1 BOJBI.

[IpousBeieHHE paCTBOPUMOCTH, HOHHOE MPOU3BEJICHUE BObL.

Bonopoansiit 1 ruapokcuibHbIN oka3arenu. [llkana kuciorHocTn
pacTBOPOB.

[M'uaponus coseid, ero GU3NYECKuid CMBICIL.

KoncranTa u crereHb ruapoJumsa. BansHue Ha MHTEHCUBHOCTD
TUAPOoJIrM3a pa3IndHbIX (baKTopOB.

[IpaBuno bepromne-MuxanieHko.

Pacuer pH kucior, 0CHOBaHM, COJIEH.

IpuBenuTe ypaBHEHHs aAucconuanuu cieayronmx Bemects: HNOs;
H2SiOs; Fe(OH)s.

Hanwmure ypaBHEHHS THAPOJIM3a B MOJIEKYJIIPHOH W HOHHO-
MOJICKYJISpHOM (OopMax, Ha30BUTE BCE COCAMHEHHS M YKaXHTE
peakmuto cpeabl (pH) pacTBOpoB cleayONIMX COJICH: METaCUIMKATa
Kanus, cynbdarta sxenesa (II), kapoonara sxenesa (I11).

Omnpenenure BenuuuHy pH BOJHOrO pacTBopa CEpHOM KHUCIOTHI

koHneHTtpauuu 0,05 MOJB/JI, ecnM CTEeneHb AWCCOIMAIlMU pPaBHA
58%.

B xakom o0beme 2 M pactBopa coaepxurcs 9,8 r HoSO4?

Omnpexnenute MPOIEHTHYIO KOHIIEHTPAIIMIO PAacTBOPA, MOIYYSHHOTO
npu cMemmuBanuu 250 mia 10%-noro (p=1,066 r/min) u 400 ma 26%-
Horo (p=1,186 r/mi) pactBopoB H2S0Oa.

BrrurcnuTe mporeHTHOE CoepKaHue 0e3BOHONW COJIM B PacTBOpE,
conepkaiiee 10 r CuSOas-5H20 B 150 1 BOJIBL.

OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHEIE
CBOMCTBA BEIIICCTB
(OTIK-1).

OKHCIUTEITEHO-BOCCTAHOBUTEIIBHBIC pCaKkuuu, ux THUIIBI u
IMPAKTUYCCKOC 3HAUCHUC.

MeTo/1p1 ypaBHUBAHHS OKHCTUTENEHO-BOCCTAHOBUTEIBHBIX peaKIIuii
(MeTOoJ1 3TIEKTPOHHOTO OajlaHca U MOHHO-3JIEKTPOHHBINA METO).

[IpuMepbl TUITUYHBIX OKUCIUTENEH U BOoccTaHOBUTENEH. [Ipotiecchl
OKHUCJIEHUSI U BOCCTAHOBJICHUSI.

CrangapTHBIN IOTEHLIMAJ, HAlIPaBJIEHUE TPOTEKAHUS
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN.




[onsitue «OnexkTpoxumusy. [lonsaTue anoaa, kKaroaa.

Psn nanpspxkennit MmetamioB. HopManbHbBINA BOJIOPOIHBINA SJIEKTPO/I.

YpaBuenue HepHcra.

lanpBaHmYeckHe 351eMeHThI. DaeMeHT SAkoou-/lanussa. DJ1C
rajJbBaHUYECKOr0 DJIEMEHTA.

Onexrponus. 3akoHsl Papaznes. OOIaCTH NPUMEHEHUS IEKTPOIN3A
(mosTyyeHne METaIOB, TAJIbBAHOIUIACTUKA).

VYpaBHAHTE peakIuio METOIOM 3JIEKTPOHHOI'O OajlaHca
ycranoBute ee tui: Fe203+CO=Fe+CO..

VYpaBHSANTE PEaKIMIO HOHHO-3JCKTPOHHBIM METOOM, OMPEACIHTD
HampaBJIcHHE pOTEKaHUE XAMUYECKON peaKIuu:
Zn+H2504=H25+ZnS0O4+H20

CocTaBbTe CcXeMy TaJlbBaHMYECKOI'O JJIEMEHTA, COCTOSIIETO U3
MEJHOM U cepeOpsHOM MIaCTHH, OMYIIEHHBIX COOTBETCTBEHHO B 1,2
M u 1,5 M pactBoppl wux coneil. Hanummre ypaBHeHUs
ANEKTPOAHBIX IpoueccoB W Bbruucaute OJIC rajibBaHMUYECKOTO
snemenTa eciu E°Cu?*/Cu=0,34 B; E°Ag*/Ag=0,80 B.

CocrtaBbTe cXeMy JIEKTPOJIM3a paciuiaBa U BoAHOro pactsopa FeCls
Ha MHEPTHBIX 3JeKTpojax. Kakas macca BemiecTBa BBIACTUTCA Ha
aHoJIe M3 pacIUlaBa, €clid cwia Toka paBHa 1,36 A, a Bpems
a7eKTpoau3a — 2,4 gac?

6 [Tpomeccsr, Koppo3sust MmeTamios.
IIPOTEKAOIIUE B Buzbl KOppo3un METaJIIOB.
INEKTPOXUMUYECKUX MeTo/1b1 321U THI OT KOPPO3UHU.
cucremax (OTIK-1). Kanmuit Haxonutcss B KOHTakTe ¢ ojioBoM. Kakoil meramn Oyner
KoppoaupoBaTh B KHUciIoW cpezpe. [laiite cxemy oOpasyromierocs
raJIbBAHUYECKOT'0 2JIEMEHTA.
7 Bricokomonekyspabie | BEICOKOMOIEKYIIpHBIE COCAVHEHHUS (oprannueckue,
coenunenns (OIIK-1). | HEOPTaHUYECKHE).
Opranvuecke M  HEOPraHWYECKUE  MOJUMEpPHl  (TIPUMEpHI,
IIPUMEHEHHE).

Onuromeps! (IpUMepsl, IPUMEHEHUE).

buonoaumeps! (mpuMepbl, IPUMEHEHHE).

5.2.2. IlepeyeHb KOHTPOJbHBIX MATEPUAJIOB /ISl 3AIIUTHI KYPCOBOT0

MPOEKTA/KypPCcOBOil padoThI

KypcoBbie paGoThl B KypCOBBIC MPOEKTHI MPU MU3YYCHUU AUCIHHUILIMHBI HE MPEIyCMOTPEHBI yU4eOHBIM
IIJIAHOM.

5.3. TunoBbie KOHTPOJIbHBbIE 3aJaHNUsl (MATEPHUAJIbI) JAJISl TEKYIIEro KOHTPOJIS B

cemecTpe

Texkymmii KOHTPOJIb B T€UEHHE MEPBOTO CEMECTPa OCYHIECTBISETCS B ()OpME BBHIMOIHEHUS U
3aIUThl HUHAUBUIYaIbHOTO JIOMAIIHET0 3aJaHNUs; BBIIOJIHEHHS U 3alUThI Ja0OPAaTOPHBIX padoT.

IlepeyeHb KOHTPOJLHBIX BONPOCOB (THMOBBIX 3aganuid) s U3

Ne HanmenoBanue Copep:xaHue BOIpocoB (TUITOBBIX 3aJJaHH)
/0 | pasjena AUCHUILUIMHBI
1 | Knaccudukanus, 1. Hanumure GopMyinbsl coequHEeHUH, ux rpaduyeckue GopmyIbl:

CBOMCTBA XUMHUUYECKHUX
3JIEMEHTOB.

okcua azora (V), rtuapokcun onoa (IV), cepHucras kucnora,
oprobhochar wmemu (II), THAPOOPTOCHIMKAT KaJblMs, HUTpAT




[TepuoanyHOCTB
CBOMCTB DJIEMEHTOB
(OIIK-1).

TUIPOKCOATIOMUHUSL.
2. Hamumute (GopMybl OKCHAOB, COOTBETCTBYIOIINE YKa3aHHBIM
TUAPOKCHAAM. YKaKUT€ KHUCIOTHO-OCHOBHBIE CBOMCTBA OKCHIOB U
MOATBEPAUTE XUMHUCCKUMHU PEAKITUIMHI
HCI0O, NaOH, Be(OH)z.

3. 3akonuute ypaBHeHme peakuii: CaO0+S02=; ZnO+Na20=;
CO2+Ba(OH)2=; KOH+H:2SiOs=; HBr+Mg(OH)2=;
NaHSO4+CaOHNO3=.
4. CocTtaBbTe€ B MOJICKYJIIPHOM BHJIE PEAKIIUH TOJYYCHHS BCEX
BO3MOXHBIX COJIEM MCXOI M3: TMIPOKCHJA LMHKA M CEPHUCTOU
KHCJIOTEL.
5. Hanummmre B MOJIGKYJISPHOM BHJI€ PEAKIMH CJICAYIOINUX
npespatiennii: FeS—S02—S03—>H2504—Zn(HSO4)2—ZNnS04.
6. [IpuBeanTe MONHYIO M XapaKTEPUCTHUSCKYIO (HOPMYJIBI aTOMOB
Zn, Co, Tc B HOpMambHOM H BO30YXIEHHOM COCTOSHHUSIX,
MpUBEAUTE TpaPUUeCKyl0 DSIEKTPOHHYIO (OpMyTy BaJIEHTHBIX
MOJYpPOBHEN JJIEMEHTOB B BO30YXJAEHHOM M  HOPMaJIbHOM
COCTOSIHMSIX, YKaXUTE BO3MOXKHBIC BaJIeHTHOCTH. [IpuBenure
(GbopMyJIBI TUAPHUIIOB M OKCHJIIOB, COOTBETCTBYIOIINE BBICIIHUM
CTEIEHSIM OKHCIIEHHS DTUX DJIEMEHTOB.
7. Hanmmmre 3nekTpoHHYI0 (GOpMYJTy aTOMa 3JIEMEHTAa U Ha30BUTE
€ro, €clii 3HaueHUs KBAHTOBBIX ywcen (N, ¢, Mi, Ms) 3IEKTPOHOB
BaJICHTHOTO 3JIEKTPOHHOTO Clios caenyromue: 3,2,2,+1/2; 3,2,1,+1/2;
3,2,0,+1/2; 4,0,0,+1/2; 4,0,0,-1/2.
8. Oxapakrepu3yiiTe KBAHTOBBIMH YUCIIAMU CJICTYIOIIHE COCTOSHUS
AJICKTPOHOB:

AL [ ETY

NINN NENN | L]
9. CKOJIBKO 3HAYeHHH MarHMTHOI'O KBAaHTOBOI'O YHKCJIAa BO3MOIKHO
JUIsL JIEKTPOHOB YHEPTETUUECKOro Mo 1ypoBHs ¢ f =37

OCHOBHBIE 3aKOHEI
xumuu (OITK-1).

1. Omnpenenute 5KBUBAJEHT M MOJSIPHYIO MacCy HKBUBAJIECHTA
CEpHOM KUCIIOTHI B PEaKLIUU

2H2S04+Ca(0OH)2=Ca(HSO4)2+2H:20.
2. BemiecTBO COCTOMUT U3 MarHusi, BOJAOPOAa, YIIIepoa U KACIOPO/a;
Maccel HaxonsaTcss B cootHomenun Mg:H:C:0=1,01:0,083:1:4.
BriBectu opmyity BemecTsa.
3. KakoB o0bem COg2, 3aHuMaeMblii 1 MOJIb Tra3a MpH TeMIeparype
27°C u gaBnenuu 1,5 atm.”?
4. U3 1,35 r okcuga merauia nonydaerca 3,15 r ero Hutpara.
Bhruucnure MOJIIpHYIO Maccy SKBUBAJICHTa 3TOT0 METaJlla.
5. Kaxkoii o0sem mpu 20°C u 99,06 KIla Oyxmer 3anumars COg,
MOJTyYeHHBIH 1pu B3aumoeiicteuu 0,5 9KkB. KapOOHATa C KUCIOTON?

OO0mue
3aKOHOMEPHOCTH
OCYIIECTBICHUS
XUMHUYCCKUX

mporeccos (OITK-1).

1. Onpenenuts sHTaNBNNI0 00pazoBanus CaHPO4(k), eciiu

2Ca(OH)2(k)+P20s(x)=2CaHPO4(x)+2H20(r); AH°=—1587 k] x.

2. Ilpu coenunenun 2,1 r xene3a ¢ cepoit Bbyaenuioch 3,77 kJlx

TerI0Thl. PaccunTarh sHTANBNNIO 00pa3oBaHus Cyib(uaa xemnesa.

3. Ilpu kakoiif TemriepaType HaCTyIIUT PaBHOBECHE CUCTEMBI?
CO(r)+2H2(r)=CH30H(x).

4. Duramenus pactBoperus Na2SOs3 B Boae paBHa —11,3 kJ[k, a

sHTanbnusa tumapatanuu Na2SOs paBHa —58,4 k/[kx. Berauciauth

sHTaNBMHIO pactBopeHus: Na2SO3-7H20 B Boje.

5. Haiitn AH® peakunun MgCO3(x)=MgO(k)+COz2(r) npu 25, 500 u

1500°C; nmpu  kakoil  TemmepaType  peakius  Toiaer




CaMOITPOU3BOJIbHO?

6. Bo ckonpko pa3 cienyer yBeIM4UTh KOHIIEHTpAlMIO BellecTBa B2
B cucreme 2A2(r)+B2(r)=2A2B(r), 4YroObl mnpu yMEHBIICHUU
KOHIIEHTpAllUU BemecTBa A B 4 pa3a CKOPOCTh MPSIMOM pPEeaKIHH HE
M3MEHUIACh?

7. TemnepaTypHblii KOA((UIMEHT CKOPOCTH HEKOTOPOH pEeaKIHH
paBeH 2,3. Bo CKOJIBKO pa3 YBEJIMYUTCS CKOPOCTb 3TOW pEeaKiluH,
€CJIM IOBBICUTh TEMIIepaTypy Ha 25 rpaaycos?

8. B kakom HampaBJ€HMM CMECTHTCS PaBHOBECHE B PEaKIIHHU:
2H2(1)+02(r)=2H20(1); AH°=-483,6 xJIx

a) MPH TIOBBIIIICHUH TEMIIEPATYPHI;

0) Npy MOHWKCHUH JTaBJICHHUSI;

B) NIpH yBeNIWYeHNUHU KoHUeHTparmu 2H207?

9. Ins peaxun Hz(r)+Br2(r)=2HBr(r) mpu HeKoTOpOii TemriepaType
K=1. Onpenenuth coctaB (B MpOIEHTAaX MO 00BEMY) PaBHOBECHOI
PEaKIMOHHOM CMEeCH, €CJIM UCXOAHAasi cMech cocTosia u3 3 monuei Ha
u 2 monei Bro.

10. CranmapTHOe W3MEHEHHE OHepruu [ubOca I peakmuu
A+B=AB mpu 298K paBmo -8 k/[x/monb. HauanpHble
koHneHTpanuu [A]o=[BJo=1 monw/n. HaliTu KOHCTAaHTY paBHOBECHS
pEeaKIMy U paBHOBECHBIC KOHIIEHTpalu BemectB A, B u AB.

Teopernueckue
OCHOBBI OITUCaHUA
CBOICTB pacTBOpPOB
(OIIK-1).

1. KakoBa nporeHTHasi KOHLEHTPALKs pacTBOpa, NOJIyYEHHOTO MpU

pactBopenuu 10 r moBapennoi conu B 100 T BojbI?

2. Ompenenute  MPOLEHTHYH  KOHLIEHTPALMIO  pacTBoOpa,

nosydeHHoro npu cmemmuBanuu 200 r 2,5%-noro u 400 v 3,25%-

Horo pactBopoB KOH.

3. PaccuwmraiiTe mMonsapHyto KoHIeHTpamuio pactBopa NaOH, B 100

M1 kotoporo coaepxutcs 10 r KOH.

4. Ckonbko rpamMMoB Xjopuaa kanus cogepxutcs B 500 ma 0,1 H.

pactBopa?

5. Cxonpko M 0,2 H. pactBopa H2S moiiner Ha HeliTpanu3zanuio 40

mia 0,1 H. pactBopa KOH?

6. IlpuBeaute ypaBHEHHS AMCCOLMAIMM CIEAYIOIIUX BELIECTB:

HNOs; H2SOs; Fe(OH)2Cl; KHCr207; NaClOa.

7. Kakue U3 nepedyrcieHHbIX HI)KE peakluil NPaKTUUYECKU UAYT 0

KoHIa  (HeoOpatumo)?  OTBET NOATBEPAUTE  YpaBHEHUSIMU

COOTBETCTBYIOIIUX PEAKLUN B MOJIEKYJISIPHOIM 1 HOHHOU hopme.
CH3COONa+HCIl— ; NH4CI+KOH— ; FeCls+H2S04— ;

Fe2(SO4)3+ZnCl2— ; BaCl2+NaNOsz—.

8. Hammmmte ypaBHEHMsS THIPOJIM3a B MOJIEKYJSPHOM M HMOHHO-

MOJIEKYJISIPHOM (QopMax M YKaKUTE PEaKLUI0 CpeAbl CIETYIOIINX

couneii: Na2CrOs; Fe(NO3)s; Al2Sa.

9. Yro mpou3zoiineT, ecinu CauTh pacTBOPHL: a) XJIOPHUIA ATIOMUHUS U

KapOoHaTa Kaius; 0) XJIOpUAa aMMOHHS U METaCHJIMKaTa HATPUs?

10. Omnpenenute BenuuuHy pH BomHoro pactBopa H2SOs

KoHIeHTpauuu 0,1 MONB/1, ecu CTeneHb AUCCOLHUAIMH 10 MEepBOH

cTyneHu cocrasisier 1%.

OKHUCIIUTENLHO-
BOCCTAHOBUTEIHHEIE

CBOMCTBA BEIIIECTB
(OIIK-1).

1. YpaBHANTE peakIMi0 METOJOM 3JCKTPOHHOTO OanaHca, YKaKHUTE

OKHCJIMTE]Ib W BOCCTAHOBHTENb. K KakOMy THIy OTHOCHTCS 3Ta

OKHCJTMTEIbHO-BOCCTAHOBUTEIbHAS PEAKIIHs?
KMnO4=K2MnO4+MnO2+02

2. Bosmoxna mu peakmus HNO3+H2S=S+NO+H20, ecmu

CTaHJAapPTHHIC MOTEHIHAIBI peAoKc-map coctaBisor: E°s/s2-=-0,48




B u E°no3/No=0,96 B?

3. CocTaBUTh CXeMy TraJlbBaHUYECKOTO 3JIEMEHTA, COCTOSIIETO W3
CBUHIIOBOM M XpPOMOBOW IUIACTHH, OMYIICHHBIX COOTBETCTBEHHO B
0,6 M u 0,9 M pactBopsl ux coneid. Hanrcarb moOHHbIE ypaBHEHUS
peakuuil U ypaBHEHUS 3JEKTPOAHBIX IpoueccoB. Beruucnuts 3/C
rajgbBaHUYECKOro semenTa. E°ph2+/ph=—0,126 B; E°cr3+/cr=—0,91 B.
4. CocTaBUTh CXeMy 3JIEKTpOJIM3a paciulaBa U BOJHOTO pacTBOpa
KNO2 na wHepTHBIX anekTpojax. Kakas Macca BemecTBa
BBIJICJIUTCS] HA KaTOJIE M3 paciuiaBa, €Clid CUjia ToKa paBHa 3,2 A, a
BpeMsi AJIeKTpoau3a — 2,7 yac?

[Ipoueccsl,
MPOTEKAOIINE B
OJICKTPOXUMHNYCCKUX
cucremax (OITK-1).

1. XKene3o HaxoauTcs B KOHTakTe ¢ XpoMoM. Kakoit metamn Oyjaer
KOpPpOAUPOBaTh B IEIOYHOU cpere. JlaiiTe cxemy oOpasyromierocs
MIPU ATOM TaJlbBAaHUUYECKOTO JIEMEHTA.

3amuTa 1a00paTOPHBIX pabOT BO3MOYXKHA IOC]IE NMPOBEPKH IMPABHIBHOCTH MX OPOPMIIEHUS U
BBITIOJTHEHUS B Ta0OpaTOpHH. 3amiTa MpOBOUTCS B MMCHbMEHHOH (popMe B TEUCHUE 3aHATHS.

IlepeyeHb KOHTPOJIbHBIX BONPOCOB (THUIOBBIX 3aJJaHUM) HJIS 3AIUTHI

JJabopaTopHbBIX padoT

No HaunmenoBanue paznena o
CopeprxaHue BOIPOCOB (TUITOBBIX 3aaHUH)
n/n JMCLUILIMHEI
1 1. Knaccudukanusi, cBoiicTBa Hanumure hopMyibl coeinHeHm U uX rpaduieckue
XUMHAYECKHUX JIEMEHTOB. bopMmyIbL: okcua 60pa, THAPOKCHT MarHusi, yroJbHas
[lepuom4yHOCTH CBOWCTB KHCJIOTa, XpOMAT aJTFOMUHMUS, TUApOoOopTOdhochaT
snemenToB. (KucmorHo- KaJIbITMS, HUTPAT rujipokcoosiona (IV).
OCHOBHBIE CBOWCTBA Hanummure hopmyIbl OKCHI0B, COOTBETCTBYIOIIHE
B)XKHEHIIINX KJIACCOB yKa3aHHBIM THIPOKCUIAM. YKaKUTE KUCIOTHO-OCHOBHBIE
HEOPraHUYECKUX COCMHEHHH) | CBOMCTBA OKCHIOB M MOATBEPINTE XUMHUECKHMHU
(OIIK-1). peakisivu: H2SO3, Cu(OH)2, Cr(OH)s.
3akoHuuTe ypaBHeHue peakiuii: CaO+SiO2=;
N203+MgO=; ZnO+CdO=; H2CrOs+Ba(OH)2=;
Ni(OH)2+H2S04=; KHSO4+BaOHBr=.
CocraBbTe B MOJIEKYJIIPHOM BH/JIE PEAKIMH MTOTyUEHHS
BCEX BO3MOXHBIX COJIEH UCXOIS U3: 2UOPOKCUOA MASHUS
U XpOMOBOU KUCOMbl
HanummTe B MOJIEKYJISIPHOM BUJIE PEAKIIUH CIETYIOIUX
IIPEBpAILCHUM:
02—5502—-503—>H2504—Mg(HSO4)2—BaSO4
2 | 4. TeopeTudecknue OCHOBbI KakoBa npolueHTHass KOHLEHTpalUs pacTBOpPa, MOIYYEHH(
OTIMCAHUS CBOHCTB PacTBOPOB. npu pactBopeHuu 15 r Na2COs B 150 1 Bojs1?
(CnoiicTBa pacTBOpOB, pacueTsl | PaccunTaiiTe HOPMalbHYIO M MOJISIPHYIO KOHIICHTpAII
KOHIIEHTpaIUil pacCTBOPOB) pactBopa HuTpata >xene3a (II), B 200 ma xotopg
(OIIK-1). COJepKUTCS 9 T couu.

Kakyro Maccy ruapokcua Kajaus HEO0X0IMMO TTPUOABUTE
1 1 18 %-Horo pactBopa rugpokcuaa kamus (p=1,41 r/m
9TOOBI MOTYYUTh 32 %-HbI pacTBOpP?

Kakum oObemMoM 8 H. pacTBOpa CEpHOM KHCIOTHI MOX
MOJTHOCTBIO TiepeBecTr B cynbdat 2,65 n 18%-Horo pacTsg

kapOonara Hatpus? Kakoil oObeM 3ailiMeT BBIICTUBIIHI
ra3 (25°C, 1,3 atm.)?




PactBopumocTts xiopuaa Hatpust npu 20°C cocraBisieT 3¢
r, a npu 100°C — 39,8 r Ha 100 r Boabl. Kakas macca co
BBITIAJIACT B 0caJloK npu oxnaxaenun 500 r pactBopa ot 1
10 20°C?

3 | 4. TeopeTnueckne OCHOBBI
ONMCAHMS CBOMCTB PACTBOPOB.
(Ompenenenue pH pacTBopoB u
ruaponus coneit) (OITK-1).

Hanummre ypaBHEHHS B MOJIEKYJISAPHOM M HMOHHO-
MOJIEKYJIIPHOM dopmax: a) Pb(NOsz)2+K2S=;
6)CH3COONa+H2S04=

IIpuBenuTe ypaBHEHHE IUCCOLUALMU DJIEKTPOJIUTOB B
pactBopax: BeSO4; H3POs; (CuOH)2SO4.

Hammmmre ypaBHeHHE THAPONN3a B MOJEKYJSPHOW H
HMOHHO-MOJICKYJISIpHOH (OpMax, M YKOKUTEC PEAKLUIO
Cpeibl pacTBOPOB CIEAYIOUIMX COEAWHEHHWH: HUTpara
Oepuius, cyiabGuaa HaTPHUsL.

Omnpenenure Benmuunny pH 0,05 1 pactBopoB Ca(OH)2 u
HNO2, a Taxxe 0,02 M pactBopa hropuaa Kauusl.

KakoBbI KOHIIEHTPAIUK HOHOB M MOJIEKY B 5.1072
MOJIIPHOM PAacTBOPE FUAPOKCHAA KAJIbIUs, €CITU CTETICHb
Jucconuanuu paBHa 85%?

4 5, 6. OKuCIUTEIBHO-
BOCCTAaHOBHUTEIbHBIC CBOMCTBA
BemiecTB. [Iporeccsl,
MPOTEKAIOIINE B
AJIEKTPOXUMHUYECKUX CUCTEMAX.
(OxucnurenbHO-
BOCCTAHOBHUTEJILHBIC CBOMCTBA
3JIEMEHTOB.
DIIEKTPOXUMHUYECKHE MPOLECCHI,
koppo3us merauion) (OITK-1).

VYpaBHsiTe peaknuio METOJOM 3JICKTPOHHOro OajaHca,
YKQKUTE OKUCIIHMTENb U BOCCTAHOBUTEIND. K KakoMy TUIy
OTHOCHUTCSA 3Ta  OKHCIMTEIbHO-BOCCTAHOBUTEIbHAS
peakuus?

HoMnOs=HMnO4+MnO2+H20; KNO3=KNO2+02.

BosmoxxHa 1 peakus?
CrClz+Br2+KOH=K>CrOs+KBr+KCI+H:0.

CocraBpTe  CXEMy  TaJbBaHMYECKOIO  JJIEMEHTA,
COCTOSIIIETO0 W3 MAarHMeBOW M JKEJIE3HOW  IUIACTHH,
OIyIIEHHBIX COOTBETCTBEHHO B 1 M u 0,8 M pacTBOpbI
ux cosed. Hanucate WOHHBIE YpaBHEHMS peakUuid M
YpaBHEHHUsI AJIEKTPOJAHBIX mporeccoB. Beruuciute 3/C

raJIbBAHUYECKOTO 3JIEMEHTA. E Fe2+/re=—0,44 8,
E 0M92+/Mg=*2,36 6.

CocraBbTe cXeMy »3JEKTpOJM3a paciulaBa M BOJHOTO
pactBopa CrCls Ha uHepTHBIX 3nekTpoaax. Kakas macca
BEILIECTBA BBIICINTCA Ha KaTOAE U3 pacIulaBa, €CIM CHJIa
TOKa paBHa 6 A, a Bpems anekTposnsa — 1,5 yac?

XpoM HaxoJUTCs B KOHTaKTe ¢ Mebio. Kakoi MeTamnn
OyZeT KoppoaupoBaTh B KUCIIOH cpene. [laiite cxemy
o0pasyrolierocs Mpu 3TOM rajlbBaHHYECKOT 0 3JIEMEHTA.

5.4. Onucanne KpUTepUeB OLIEHUBAHNSI KOMIIETEHI[UI U IIKAJIbI OlleHMBAHUSA

[Ipu npomexxyTouHOW aTTecTaMu B (hOpME HSK3aMEHa MCIIOJIb3yeTcs Cleyrolas IIKana
OLICHMBAHMS: 2 — HEYIOBJIETBOPUTEIBHO, 3 — yIOBJIETBOPUTEIBHO, 4 — XOPOIIO, 5 — OTJINYHO.

Kpurepusamu onieHMBaHus TOCTHKEHUM NTOKA3ATEIIEHN SBIISIIOTCS:

HaumenoBanue
MoKa3aTes
OlLICHUBAHHUS
pe3yJibrara
00y4eHus 1o
JTUCITUTIINHE

Kpurepuii orieHuBaHus

3HaHUA 3HaHUE OCHOBHBIX IIOHSATHH U 3aKOHOB XHUMHH, CTPOCHUS aTOMa U XHMHUYECKOH




CBA3H, ICPUOJUIHOCTH CBOMCTB 3JIEMEHTOB.

3HaHUE pPEaKIMOHHOW CIIOCOOHOCTH BEMIECTB, OOIIMX 3aKOHOMEPHOCTEH
OCYIIIECTBJICHUS] XMMUYECKHUX MPOIIECCOB.

3HaHHe TCOPCTUUCCKHUX OCHOB OIIMCAHHA CBOICTB PacTBOPOB, OKUCIIUTCIIBHO-
BOCCTaAaHOBHUTCIIbHBIX CHCTEM, METOI0B u CpEaACTB XHUMHUYECKOI'O
HNCCICAOBAHMS BEIICCTB U UX HpeBpaH.leHHfI.

3HaHUST OCHOB OpraHM3allid HW METOJIOB CaMOCTOSITEIBHON paboTHI,
O0COOEHHOCTH HMHTEJJICKTyaJIbHOTO TPYJla Ha Pa3jIuvHBIX BHAAX ayJIUTOPHBIX
3aHATUN.

YMmenus Vka3zath 3aKOHBI M TPaBHJIA, XUMHUYECKHE CHUCTEMBI, CBOWCTBA BEUIECTB,
OMNKCHIBAIOIIUE IAHHBIE XUMHUECKUE SIBJICHHUSL.
[IpoBoauTh pacueTbl KOHLEHTPALMHU PACTBOPOB PA3IUUYHBIX COCAUHEHUH,
OTIPENIEIATh TEPMOJIMHAMHYECKHE XAPAKTEPUCTHKH XUMUYECKUX DPEAKIUNA U
PaBHOBECTHBIC KOHLIEHTPAIIMH BEIIECTB.
BreiensaTe KOHKpETHOE XMMHYECKOE COJCp)KaHWE B MPUKIAIHBIX 3a/1avax
PO ECCHOHAIBHON eI TEIbHOCTH.
OnpenensTe XapakTEPUCTUKU XUMHUYECKHX MPOILIECCOB, XapaKTePHBIX s
00BEKTOB TPOGECCHOHATBHON IESITEILHOCTH Ha OCHOBE TEOPETHYECKOrO,
JKCIIEPUMEHTAJIbHOTO HUCCIIEOBAHUS, IPOBOJUTh aAHAIMU3 I[OJYYEHHBIX
pE3yJIbTaTOB.
HaBbiku [IpumeHeHns: OCHOBHBIX TMOHSATHM M 3aKOHOB XMMHHU, XUMHUYECKUX CHUCTEM M
CBOWMCTB JIEMEHTOB M MX COCJMHEHUH ISl PEIICHUsT Ha COBPEMEHHOM YPOBHE
BOIIPOCOB, BOSHUKAIOIINUX B IPO(hECCHOHATbHON JesITETbHOCTH.
Bri6opa crocoba mpencTaBieHuss WHGOPMAIMA B COOTBETCTBUU C YYEOHBIMH
3a1auaMH, MPHEeMaMu MOoKHcKa HH(OPMaIHH.
BrinonHeHuss OCHOBHBIX XMMHUYECKHX JTaOOPATOPHBIX OIMEpaluii, MEeToIaMu
onpenaeneHus PH pacTBopoB.
BeisiBneHus xapakTepa XHUMHUYECKMX TIPOLECCOB M HX YIpaBJIEHHEM Ha
00BeKTax mpodeccuoHabHON IeATEeThHOCTH.
Ouenka mnpenogaBaTeIeM BBICTABISIETCS HMHTErpajJbHO € YYETOM  BCEX
MOKA3aTeNend U KPUTEPUEB OLICHUBAHMUSL.
Omnenka chopMUPOBAHHOCTH KOMITETSHITHH TIO TTOKA3aTeI0 3HAHUSL.
Kpurepuit YpoBEHb OCBOEHUSI M OLICHKA
2 3 4 5
3HaHue He 3Haet | YactuuHo mznaraert | [lo cyumectBy, | McuepnbiBarore,
OCHOBHBIX OCHOBHBIX 700 JOMYCKAIOTCS | CAMOCTOSITETTEHO MOCJIEIOBATEIIHLHO,
OHSTH i | moHATHI W | HETOYHOCTH  TIPH | M3Jaraer YETKO "
3aKOHOB ximuy, | 33KOHOB  XMMHH, | H3T0KEHHA _ | OcHOBHbIE TIOHATHS | jTOrHUECKH
CTPOCHHA aTOMA CTPOCHHs aTOMa M | OCHOBHBIX NOHATHH | M 3aKOHBI XMMHH, | y3jaract
0 xutdeckoii | AMHIeCKOl M 3aKOHOB XWUMMH, | CTPOCHHS aTOMA M | oCHOBHBIE
HICPHONIHOCTH CBgfICTB NEPUOAUYHOCTU ’ HepI/I(;I[I/I‘-IHOCTI/I ::1(1)\/{1\1:;1 ’ CTpoeHHE
CBOMCTB 3JIEMEHTOB. CBOWCTB CBOWCTB XUMHUECKO
9JIEMEHTOB. AJIEMEHTOB. AJIEMEHTOB, HO | cpasp,
Aomyckaer NEPUOTUIHOCTH
HE3HaYUTeNbHbIE CBOICTB
OMINOKH. 3JIEMEHTOB,  HO
JOTTyCKaeT
HE3HAUUTEIIbHbIE
OIINOKH.
3HaHue He 3HaeT | Yactuuno wmsnaraer | Ilo cyumectBy, | McuepneiBarolie,




PEAKIUOHHON pEeaKIMOHHOU b0 JOIMYCKAIOTCS | CAMOCTOSTENEHO MOCJIEI0BATENbHO,
CIIOCOOHOCTH CIIOCOOHOCTH HCTOYHOCTH IOpu | u3jaaract YECTKO u
BEIECTB, BEIIECTB, 061111/13; U3JI0KEHUH PEAKIIMOHHYIO JTOTHYECKH
oGmHx 3aKOHOMEPHOCTEW | pEaKIIMOHHOMN CITOCOOHOCTH H3JIaraer
3AKOHOMEDHOCT OCYIIECTBIICHUS CIOCOOHOCTH BEIECTB, OOIIME | peaKIMOHHYIO
o XUMHNYECKUX BCIICCTB, O6HH/IX 3aKOHOMEPHOCTHU CIIOCOOHOCTD
f)I(/:IYH_[eCTBJIeHI/ISI MPOIECCOB. 3aKOHOMEPHOCTEH | OCYIIECTBICHUS BEIECTB, OOIIHE
OCYIIIECTBICHUS XUMHYECKUX 3aKOHOMEPHOCTH
XAMAHCCKAX XUMHYECKHX IPOLECCOB, HO | oCyIecTBiIeHUs
[POLECCOB. IPOIIECCOB. J0IyCKaeT XUMHIYECKHIX
HE3HAYUTEIIbHBIC MPOLIECCOB.
OIIIMOKH.
3HaHHe He 3naet | Yactnuno mzmaraert | [lo cyluectBy, | McuepmbiBarorie,
TEOPETUYECKUX TECOPECTUICCKUX 0o JOIMYCKaroTCA | CaMOCTOATEIBHO MMOCJIIEIOBATEILHO,
OCHOB omucanus | OCHOB  OTHCAHUS | HETOYHOCTH — TIPH | M37araet YETKO u
CROMCTR CBOWCTB W3JI05KEHUH TEOPETHUYECKHUE JTOTHUYECKH
PACTBOPOB, gi;TcljaI(I){p(;B, . (T)io;())emq?fcﬂé(a gcgggm OMHUCAHMS | y3jaraer
TEJIbHO- HOB MUCAHUs | CBOMCTB
OKHCIUTEIRHO™ | poccranoBuTenbH | cBOMCTB pacTBOpOB, zzz%zzfziﬁiinﬂ
BOCCTAHOBUTCIL | pry CHCTEM, | PACTBOPOB, OKHCJIUTENBHO- CBOMCTB
HBIX CUCTEM, | peTo10B A | OKACIUTEIHLHO- BOCCTAaHOBUTEIILH PacTBOPOB,
MCTOOB h | cpencrts BOCCTAHOBHUTEJIbHBI | BIX CUCTEM, | oKECAUTEIBHO-
CpEACTB XUMHYECKOTO X CHCTEM, METOJOB | METOJ/IOB M | 5ocCTaHOBHTENLH
XUMHYECKOTO HCCIENOBAHUS u CPEACTB | CPENCTB BIX cucTeM,
UCCIICTIOBAHUS BEMIECTB M WX | XHMHYECKOTO XUMHYECKOTO METOJIOB "
BemecTs W ux | IIPEBPALICHUIA. HCCIIeIOBAHUS HCCIIeIOBAHUS CpeiCcTB
NpeBpalLeHHii. BEMECTB M MX | BEWECTB M HX | oo
MPEBPALLICHUM. NPEBPALICHAH, HO | oo mning
flonycKact BEIIECTB M WX
HE3HAYNTEIIbHBIC N
OLIHGKIL MpEeBpaIICH, HO
JIOITyCKaeT
HE3HAYUTEIIbHbBIC
OIIIMOKH.
3mangusg ocHoB | He 3Haer ocHoB | YacTtuuHo uznaraet | [To cyuectBy, | McuepnbiBarore,
opraHmsanpy u | OPraHH3alud U 00 JOMYCKAIOTCS | CAMOCTOSITETTEHO MTOCJICI0BATEIIBHO,
METOJIOB METOJIOB _ | HETOYHOCTH  TpH | M37aTaeT  OCHOBBI | YETKO u
CAMOCTOSTENbHO | CAMOCTOSTCIBHON | U3I0KCHHH  OCHOB | OpraHU3alUH U | JOrH4ecKd
i pa6OTI->I, pa6OTI)I, opraHusanuu n | METObI . nu3j1aracT OCHOBBI
SeHHOCTH 0COOCHHOCTH METOJIOB _ | caMocToATeNnbHOH | oprammsanuu M
0co WHTEJJIEKTYallbHO | CAMOCTOSITENIbHOM | paboThI, METOIBI
MHTCIUICKTYAIBH | g tpyna  ma | paGoTsl, 0COOEHHOCTH CAMOCTOSTENLHOM
Oro TpyAa Ha | pasguyHbBIX BHAAX | 0COOCHHOCTH MHTEIUIEKTYAbHO | haGoThl,
PpasInIHbIX ayTUTOPHBIX WHTCIICKTYaJILHOT | TO TpyJa Ha | cOoBEeHHOCTH
BHJIaX 3aHSTHH. 0 Tpyaa Ha | PASTHYHBIX BUIAX | yyrennekTyanbHO
ayAUTOPHBIX PasTMHHBIX  BUIAX | ayJIMTOPHBIX ro Tpyma Ha
3aHSITUH. aYHHTOPHBIX 3aHATHU, HO Pa3IMYHBIX BHIAX
3aHSATHM. JIOITyCKaeT Ay THTOPHBIX
HC3H§HI/ITCHBHHG SARATH, HO
OHIHOKH. JOIyCKaeT
HE3HAYUTEIIbHBIC
OIIIMOKH.
Onenka chOpMUPOBAHHOCTH KOMIIETCHIIUHN MO MOKA3aTEI0 Y MEHUS.
Kpurepuit YpoBEeHb OCBOEHUSI M OIICHKA
2 3 4 o)
Vka3arh He moxer ykazars | Jlomyckaer [IpaBuibHO, HO € KBanuuimposan
3aKOHBI u | 3aKOHBI 1 | HCTOYHOCTU 1 | HeOOIBIINMHA HO, TPaMOTHO H




MpaBuIIa, npaBuia, OILINOKHU pU | HETOYHOCTIMU 0e3 OIINOOK
XUMHUUYECKUE XUMHUUYCCKHUC YKa3aHhH 3aKOHOB | YKa3bIBACT 3aKOHBI yK%BIBaeT
CHCTEMBI, CHCTEMEI, 51 MpaBwi, | U NPABUIA, | 34xOHEL -
CROMCTRA CBOMCTBA XHMIYECKHX XUMHYECKHE npasa,
BCIIECTB, CHCTEM, CBOWCTB | CUCTEMBI,
BEIICCTB, . XUMHUYECKHE
OIHCIBAOLLIE OIMCHIBAIOIINE BEIIECTB, CBOIiCTBa CHOTEMAL
m JIaHHBIE OIMCHIBAFOIIIMX BEIIECTB, . ’
AQHHBIC XUMHUYECKHE TTAHHBIE OIHCHIBAIOIIHE CBOMCTBA
XUMHUYCCKHC SIBIICHUSL. XUMHUYECKUE JaHHBIE BCIIECTB,
SABJIICHUA. SIBJICHUA. XUMHUYECKHE OIHUCBIBAOIHC
SIBJICHUA. JIaHHBIE
XHUMHYECKHE
SIBJICHUA.
ITpoBoaAUTH He Moxer | Jlomyckaer IlpaBunbHO, HO ¢ | KBanuduuuposan
pacdeTsl IpOBOAUTDH HETOYHOCTHU " | HeOOJIBIINMU HO, TPaMOTHO |
KOHLEHTpaluy | PACUETHI OIINOKHU IpH | HETOYHOCTSIMU 6e3 OImGOK
PACTBOPOB KOHIIEHTpaIlNH! MIPOBEICHUH TIPOBOJIUT HPOBOIUT
pacTBOpOB pacyeToB pacyeTsl
Ppa3IUYHBIX . pacyeTsl
. Pa3TUYHBIX KOHIICHTPAIIUH KOHIICHTPAIIUH
COCAMHCHHM, COEIMHECHHH, pPacTBOPOB PacTBOPOB KOHIICHTpAItH
OUPCACTATD onpeensiTh Pa3IUYHBIX Pa3IUYHBIX pacTBOpoOB
TEPMOJMHAMHY | TepMoaMHAMUYEC | COCAMHECHHMIT, COEIMHEHHNH, pa3siAIHbIX
CCKH1e Kue OIPEACIICHUUTEPM | ONpeneIIsieT COCIMHCHNH,
XapaKTEPUCTUK | XapaKTCPUCTUKHU OJJMHAMMYCCKHUX TePMOAUHAMHUYCCK | OIPCACIIACT
A XAMHAYECKUX | XMMHYECKUX XapaKTePUCTUK ne TEPMOIUHAMHYEC
peaxiuit U | peakuuii A | XUMHUYECKHX XapaKTEPUCTUKU KHie
KoHIeHTpayy | KOHUCHTpaIu PaBHOBECTHBIX peakiuii M | xpyMHYeCKHX
BeIIECTS. BEIIECTB. KOHIICHTPAITUH PaBHOBECTHBIE peaxiii -
BEIIECTB. KOHIICHTPAIIUH
PaBHOBECTHBIC
BEIIECTB.
KOHIIEHTpallUU
BEIIECTB.
Brinenare He MoxeT | Jlomyckaer IIpaBunbHO, HO ¢ | KBanuduuuposan
KOHKPETHOE BBIACISTH HCTOYHOCTHU U | HeOOIBIINMHA HO, TpaMOTHO H
XUMITIECKOS KOHKPETHOE OIINOKHU MpY | HETOYHOCTSIMU 6e3 OIMGOK
colepKanie B XAMHYECKOE BBIJICTICHUH BBIJCISET BBIIEISET
cojiep)KaHue B | KOHKPETHOTO KOHKPETHOE
TIPUKIIATHBIX KOHKpPETHOE
MPUKIIATHBIX XHUMHYECKOTO XHUMHYECKOE NUMIIECKOE
yax
3ajata 3aja4ax coJiepKaHus B | COJEpKaHKE B
Hps)(l)eCCI/IOHaJ'IB po(ecCHOHANBHO | TIPUKIIAHBIX IPUKIIAHBIX coacpxkalne B
HOU U IeSITeNLHOCTH. 3amayax 3amayax HNPUKIIAAHBIX
ACATENBHOCTH. npodeccuoHanbHO | MpodeccuoHalbHO | 3aJadax
W IeITEeIbHOCTH. W IeITEIbHOCTH. npo¢eCCHOHAIIbH
OM JIeSITEITLHOCTH.
Onpenensrs He Moxer | Jlomyckaer IIpaBunbno, HO ¢ | Kpamuduuuposan
XapaKTEPUCTHKU OonpeacisiaTb HETOYHOCTHU 1 | HeOOIBIINMA HO, TpPaMOTHO |
Ly — XapaKTEePUCTUKU OIINOKHU MIPU | HETOYHOCTSMHU 6e3 OIMIBGOK
HPOTIECCOB, XUMHYECKUX OTpeeTICHAN ornpenensier ompezenser
MIPOIIECCOB, XapaKTEePUCTUK XapaKTEePUCTUKU
XapaKTEPHBIX XapaKTEePUCTUKU
15 OOLEKTOR XapaKTEPHBIX IS | XUMUYECKHX XUMHAYECKUX UMIECKIX
A 00BEKTOB MIPOLIECCOB, MIPOLIECCOB,
Hpgq’eCCHOHam’ po()eCCHOHANBHO | XapaKTEePHBIX ISl | XapakTepHbIX s | [POHUCCCOB,
HOU W JIeATENBLHOCTHA | OOBEKTOB 00BEKTOB XapaKTCPHBIX 1A
JAEATEIIBHOCTU Ha OCHOBE | IPO(eCCHOHAIBHO | IpodecCHOHATbHO | OOBEKTOB
Ha OCHOBE | TEOPETHYECKOTO, | i JCATCIBLHOCTH Ha | i JEATCABHOCTH | IPOQECCUOHATIBH
TEOPETUYECKOTO | IKCIEPUMEHTAIbH | OCHOBE Ha OCHOBE | OH JeATENHbHOCTH
, oro TEOPETUUCCKOI O, TEOPETUUECKOIO, Ha OCHOBE
oKcrepumenTan | MCCIEI0OBaHuS, OKCIICPUMEHTANBHO | SKCTICPUMEHTAIIBH | 1eoneTHYECKOro
b




BHOTO POBOIUTH ro HCCIEI0BaHUsd, | Oro SKCIIEPHMEHTAIIbH
HcClIe0BaHus, aHaJIn3 MpOBCACHUN HUCCIICAOBAaHNA, oro
HpOBOHI/ITB MMOJYYCHHBIX aHaJn3a OpoOBOAXUT aHAINU3 HCCIIENOBAHUS

b
AHATH3 PE3yIIBTaTOB. HOJTyYCHHBIX OJTyYCHHBIX POBOMHT AHATH3
MOJTyYEHHBIX pPE3yIbTaTOB. PEIYIBTATOB. MOJTyYEHHBIX
PE3yIbTATOB. PE3yIbTATOB.

OreHka c(hOpMHUPOBAHHOCTH KOMIIETCHITUH 10 MOoKa3aTeo HaBbIKH.

Kpurepuit YPOBEHb OCBOCHMS U OLICHKA
2 3 4 5

HaBbixu He Biajeet | C nononnutensHoi | Bnaneer Ksanudunuponan
TIPHMEHEHHUST HaBBIKAMH MOMOIIbIO BJIAZICET | HEOOXOIMMBIMU HO BJIa/I€ET
OCHOBHBIX MIPUMEHEHUS HaBBIKAMH HaBBIKAMH HaBBIKAMH
HOHSTHIA 1 | OCHOBHBIX MPUMEHEHUS PUMEHEHUS PUMEHEHUS
3aKOHOB XuMun, | NOHATHH W | OCHOBHBIX MOHSTHH | OCHOBHBIX IMOHSTHH | OCHOBHBIX
B 3aKOHOB  XHMHWH, | U 3aKOHOB XHMHUH, | © 3aKOHOB XHMMWH, | IOHSITUN u
— u | XUMHMYECKHX XUMIYECKUX XMMHYECKHX 3aKOHOB  XUMHH,

. CHCTEM M CBOWCTB | CHCTEM U CBOICTB | CHCTEM M CBOMCTB | XUMMUYECKHX
CBOHCTB AJIEMEHTOB W HX | QJIEMEHTOB U UX | 9JIEMEHTOB M WX | CUCTEM M CBOWCTB
SJICMCHTOB VH ux COEIMHEHNN JUIS | COSMHEHNHN VI | COeUHECHUN UL | DJIEMEHTOB W UX
COCAMHCHMN UL | herenys Ha | pelIeHus Ha | penIeHus Ha | COSMHEHUN  JyIsi
PCIICHAS Ha | coppemenHOM COBPEMEHHOM COBPEMEHHOM pelieHust Ha
COBPEMCHHOM YpPOBHE YPOBHE BONPOCOB, | YPOBHE BOIPOCOB, | COBPEMEHHOM
YPOBHE BOIIPOCOB, BO3HUKAIOIIMX B | BOBHUKAOIIUX B | YPOBHE
BOITIPOCOB, BO3HHUKAIOIIMX B | TPO(PEeCcCHOHATBEHO | MPOPECCHOHAIIBHO | BOIPOCOB,
BO3HUKAIOIIUX B | MPOPECCUOHAIBH | i JeSITeTbHOCTH. U JEATENBbHOCTH, | BOSHUKAIONIMX B
npoeCcCUOHaNb | OW AEATEILHOCTH. HO JIOMyCKaeT | mpodeccCuOHaNbH
HOM HeOobLIMe O IEATEIIBHOCTH.
JICATEIIBHOCTH. HCTOYHOCTH.
Hagwiku BoiOOpa | He Brazeet | C nononuurensHol | Biageer Kpanudpunuposan
croco6a HaBbIKaMU MOMOIIbIO BIAZCET | HEOOXOIUMBIMH HO BIIa/IeeT
mpezcTaBieHus | BbIOOpa  croco0a | HaBbIKamy  BbIOOpA | HAaBBIKAMH  BBIOOpA | HABBIKAMY BHIOOpA
uuopMary B | NPEACTABICHUS crocoba crocoba criocoba

cooTBercTRHM ¢ | AHdOpMalmK B | pEICTaBIIEeHUs TIPE/ICTABIICHUS TIPEJ/ICTABIICHUS
yueGHBIMI COOTBETCTBMM  C | HH(POpPMAITUH B | nH(opMaIu B | nuHpopMaui B
- yueOHBIMU COOTBETCTBUH C | COOTBETCTBUU C | COOTBETCTBUH  C
3aayamu, yueOHBIMU yueOHBIMU yueOHBIMH
HpreManiu MpUeMaMH TIOMCKa | 33/1a9aMH, 3a7a4aMu, 3a7a4amMH,
foucka WH(POPMAITHH. npyUeMaMHl  TIOMCKA | MPHEMaMy  TTOWMCKa | IPUEMaMH TTOHMCKa
HH(OpMaLHH. MH(POPMALIHHL. MHGOPMALMK,  HO | MH(MOPMALIHHL
JOIyCKaeT
HeOOoJIbIIINE
HETOYHOCTH.
Hasbikun He Bnazgeer | C nononnutensHo | Bnaneer KBamudpunupoan
BBIITIOJTHEHUS HaBbIKAMHA IIOMOIIIBKO BJIAACCT HCO6X0,ZII/IMI)IMI/I HO BJIaACCT
OCHOBHBIX BBITIOJTHEHUS HaBBIKAMHU HaBBIKAMHU HaBBIKAMHU
XAMMYECKAX OCHOBHBIX BBITIOJTHEHUS BBITIOJTHEHUS BBITIOJTHEHHU S
nabopatopupix | XUMHUECKHX OCHOBHBIX OCHOBHBIX OCHOBHBIX
orepani, na60paTouprIx XUMHUYECKHX XUMHUYECKHUX XUMHUYECKUX
MeToaMu onepauui, JIa60paT(1‘pHI>IX na60paTonH1)1x na60paTova1)1x
S — METOIaMHU oreparui, orieparuii, orieparuii,
onpexaenenuss pPH | merogamu MeTOoJaMuU MeTOaMu
PH pactsopos. pacTBOpPOB. onpeaenenuss PH | ompenenenus  pH | onpenenenus pH
pacTBOpPOB. pacTBOpOB, HO | pacTBOpPOB.
JIOITyCKaeT

HEOOJIBIIINE




HETOYHOCTH.
Hasbiku He Brageet | C nononHuTensHou | Braneer KBamudunupoan
BbISIBJICHUS HaBbIKaMU MOMOIUIbIO BJIAJICET | HEOOXOIUMBIMU HO BJIa/I€ET
XapakTepa BBISIBJICHUS HaBBIKAMU HaBBIKAMU HaBBIKAMU
XAMAYECKIAX Xapakrepa BBISIBIICHUSI BBISIBIICHUS BBISIBIICHUS
npoteccoB u mx | XMMHYECKIX Xapakrepa Xapakrepa Xapakrepa
yripasenem ma | IPOUECCOB M HX | XMMUYECKHX XUMHYECKUX XUMUYIECKUX
OGBEKTAX YOpaBJIeHHEM Ha | MPOIECCOB M HX | MPOLECCOB M UX | MPOIIECCOB M HX
npodeccroHarb 0o0BeKTax yIOpaBlieHUEM  Ha | YIpaBJI€HUWEM  Ha | yIpaBlieHMEM Ha
. podeCCHOHANIBH | 00BEKTax o0BeKTax 0o0BbeKTax

Hon Oif MesITeNbHOCTU. | TPO(ECCHOHANBHO | Mpo(decCHOHANBFHO | MPOECCHOHANBH
ACATCIBHOCTH. U IeATEILHOCTH. U JeATEeNbHOCTH, | OU AESATCILHOCTH.

HO JOITYCKaeT

HeOOoJTbIIINe

HETOYHOCTH.

6. MATEPUAJIBHO-TEXHUYECKOE U YYEBHO-METOJAUYECKOE
OBECIIEYEHUE

6.1. MaTepunajbHO-TeXHUYECKOe oOecneyeHmne

No HawnmenoBaHMe cienmaabHBIX OcHallleHHOCTh CHELUAILHBIX TOMEIEHUN 1
IOMENICHUN U ITIOMEIICHUN TSI TTOMENICHUH JJI1 CaMOCTOSITEIIbHOU pabOThI
CaMOCTOSATETHHOU PaboThI

1. VYyeOHas ay tuTOpus A7 IPOBEACHUS JlexuroHHas ay IMTOpHS: IEPCOHAIBHBIN
JIEKIIMOHHBIX 3aHSITUH, KOHCYJIbTAILIUH, KOMIIBIOTED, MOJAKIIOYEHHBbIN K ceTu «HTepHeTY,
TEKYLIEro KOHTPOJIs, TPOMEKYTOUHON MYJIbTUMEAUNHBINA POEKTOP, IKPaH €
aTTeCTaIlui, CAMOCTOATEIHHON PabOTHl | AJIEKTPONPHUBOJIOM, JOCKA MAaTHUTHO-MEIIOBAs,

WH(OPMAITMOHHBIC CTCH/IBI.

2. YyeOHast ay TuTOpUS A7l TPOBEACHUS Y4eOHo-HccnenoBaTeNnbCKas 1abopaTopusi:
JIEKIIMOHHBIX 3aHATUN, KOHCYJIbTAIIUH, MEePCOHAIIbHBIE KOMITBIOTEPHI, TTOIKIIFOUEHHBIE K
TEKYIIIEro KOHTPOJIS, TPOMEKYTOUHOU cetu «MIHTEpHET», IPOEKTOP, Pa3IBUAKHON FKpPaH,
aTTecTalluu, CaMOCTOATEIbHOU paboThl | TeneBu30p, Buaeo- 1 DVD- mpourpeiBatens,

WH(OPMAIMOHHBIC CTCH/IBI.

3. VYueOHast ay TuTOpHS 17151 TPOBEACHHS XUMHYECKHUE JJA00PATOPHH: CIIEIIUATU3UPOBAHHAS
1a00paTOPHBIX 3aHATHUH, MeOeTb, BBITSHKHBIC ITKAQbl, CYyIIUIbHBIC IMKA(BI,
KOHCYJbTAIUH, TEKYIIETO KOHTPOJI, TEPMOCTAThl, MATHUTHBIC MEIIATKU, TEXHUYECKUE U
MPOMEKYTOYHOM aTTECTallUH, AHAJIMTUYECKUE BECHI, AJIEKTPOITU3EPHI,
CaMOCTOSTENFHON paboThI AIEKTPUUECKHUE TUIUTKH,

¢boTo3nexTpoKkoIOopUMeTphI, pH-METpHI,
WH(OPMAITMOHHBIC CTCH/IBI.

4. Mertoanueckuii KaOUHET Crnenuanu3upoBanHasi  Me0enb;  MEePCOHATbHBIN
KOMIIBIOTEP, MOAKIIOUECHHBIN K ceTtn «MHTepHETY,
y4eOHO-METOIMUECKHE KOMIUICKCHI TUCITUTIINH.

5. UuranpHelid  3an  Oubnmuotekn it | Crenuanu3upoBaHHass MeOennb,  KOMITbIOTepHAs

CaMOCTOSITEITLHOW pabOTHI TEXHUKA, TMOAKIIOUeHHass K cetu « uTepHeT,
HMEIOIas JIOCTYT B 3JIEKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTENbHYIO CPEY.




6.2. JIuneH3uOHHOE U CBOOOIHO pacnpocTpaHsieMoe NPOorpaMMHoe odecredeHue

No [TepeueHb TUIIEH3MOHHOTO PexBU3HUTHI MOATBEPKIAIOIIETO TOKYMEHTA
MPOrPAMMHOTO 00ECTICUCHHS

1 | Microsoft  Windows 10 | Cornamenue Microsoft Open Value Subscription V6328633.

KopnopaTtushas Cornamenune aedicreurenpHo ¢ 02.10.2017 nmo 31.10.2023).
Horosop mocrasku 10 0326100004117000038-0003147-01 ot
06.10.2017
2 | Microsoft Office Professional | Cornamenune Microsoft Open Value Subscription V6328633.
Plus 2016 Cornamenune aevictButensHo ¢ 02.10.2017 mo 31.10.2023
3 | Kaspersky Endpoint Security | Cy6muniensuonnbiii  gorosop Ne 102 ot 24.05.2018. Cpok
«CTaHIapTHBIN Russian | neiictBus nunensuu 10 19.08.2020
Edition» I'paxxmancko-tipaBoBoit  Jloroop  (Komtpakr) Ne 27782

«llocraBka mpojJieHHs MpaBa MOJIb30BAaHUSA  (JIUIIEH3UM)
Kaspersky Endpoint Security ot 03.06.2020. Cpox neiicTBus
munensun 19.08.2023 r.

4 | Google Chrome CBoOoaHo  pacmpoctpansemoe [IO  coriacHO — YCIOBHSAM
JJMOOCH3UOHHOTI'O COTJIallICHUA
5 | Mozilla Firefox CBoGoano  pacmpoctpansemoe IIO  coriacHO — YCIOBHSAM

JIUIICH3NOHHOTI'O COIJIallICHUA

6.3. IlepevyeHb yueOHbIX U3JAHUI U Y4eOHO-METOAMYECKUX MATEPHUAJIOB

1. I'munka, H.JI. O6mrast xumust: yueOuuk — 18-¢ uszn., mepepad. U gom. / H.JI. I'nmunka, mox pexn. B.A.
[TonkoBa, A.B. babkoBa — M.: FOpaiit, 2011. — 888 c. — Pexum nocryna:
https://elib.bstu.ru/Reader/Book/8264.

2. Meroauyeckue yka3aHHsS K BBITOJHEHHIO Ja0OPaTOPHBIX Pa0dOT MO JUCHUIUITMHE «XHMUSD) IS
CTYJIEHTOB MEpBOrO Kypca o4HOW (opmbl 00ydeHHs BcexX HarpaBieHui OakamaBpuarta. / B.W.
[laBnenko, B.I'. Kmmmenko wu np.- bemropox: BI'TY, 2016. - 52 c. — Pexum pocryna:
https://elib.bstu.ru/Reader/Book/2017011110510454100000655393.

3. XuMus: 3ajaHus A7l CAMOIIOATOTOBKH CTY/ICHTOB: yueOHOE Tocodue /i cTyIeHTOB 1 Kypca o4HOM
dbopMbI 00yUEHUST HEXUMUYECKHX HarpaBieHui OakanaBpuata / A.H. Bonoguenko, B.W. TlaBnenko u
np. — bemropox: Wsm-Bo BI'TY um. B.I. Ilyxosa, 2017. — 105 c. — Pexum pocryna:
https://elib.bstu.ru/Reader/Book/2017091214085238900000653837.

4. CrnpaBodHHK MO O0OmeH W HeopraHnmuyecko xumuu: ydeO. mocobme / B.W. ITlaBmenko, A.H.
Bonomuenko, B.I'. Knumenko. — benropoa, U3n-so BI'TY um. B.I'. lllyxoBa, 2014. — Pexxum poctyna:
https://elib.bstu.ru/Reader/Book/2014040921150643984100001881.

5. OCHOBBI HEOPTaHWYECKOW XHMMHUHU. MeTonuvecKkue yKa3zaHHs IS CTYJICHTOB THEBHOH (hopMeI
obyuenwus / coct.: B.I'. Knmumenko, A.H. Bonomuenko, B.W. [1aBnenko. — benropon, 2014. — Pexum
noctyna: https://elib.bstu.ru/Reader/Book/2013040918583480789600008687.

6. I'muuka JI.H. 3agaun u ynpaxseHnus no oouieid xumuu: YuebHoe nocodue uist By3oB / [lox pen.
B.A. Py6unosnua u X.M. PyGunoii. — M.: HUnarerpan-Ilpecc, 2000. — 240 c. — Pexxum pocrymna:
https://elib.bstu.ru/Reader/Book/2014040921150643984100001881.

6.4. IlepeyeHb HHTEPHET-PECYPCOB, MPOEeCCHOHAIBHBIX 023 TaHHBIX,
HH(OPMAITMOHHO-CIIPABOYHBIX CHCTEM

1. MUHHCTEPCTBO HAYKHU U BhICIIEro oopaszosanus PD: http://minobrnauki.gov.ru.

2. Poccniickoe obpaszosanue ®EJIEPAJIBHBIN ITIOPTAJT: http://www.edu.ru.

3. Caitr HTB BI'TY um. B.T'. Illyxoga: http://ntb.bstu.ru.

4. DnexTpoHHO-OMOIMOTeuHas cuctema «|IPRBooks»: http://www.iprbookshop.ru.

5. DnekTpoHHas OuOIMOTeYHas cucTeMa u3atenabcrBa «Jlanby: http://e.lanbook.com.




6. Hayunas snexrponnas ouonuoreka eLIBRARY.RU: http://elibrary.rul/.

7. DIeKTpOHHO-OMONINOTeUHas: cucTemMa «YHUBepcuTeTckas 6ubianoreka onnan» (bubnnokiny6.py):
http://biblioclub.ru/.

8. Xumunueckuii katasor: http://www.ximicat.com.

9. Caiit o xumun XuMuK: http://www.xumuk.ru.

10. Xumuueckuit mopran ChemPort.Ru: http://www.chemport.ru.



