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1. Heap u 3a71a4u AMCHUILIAHBI

Hesab AMCHUMNIUHBI — CHOPMHUPOBATH y CTYACHTOB TEOPETHUECKUE, METOJOJIOTMUECKHUE
u JlaGoparopHble 3HaHUs, GOPMUPYIOLIUE COBPEMEHHYIO XMMHUECKYIO OCHOBY ISl OCBOCHHS
CHEUMANTbHBIX JUCHUIUIMH W JUIS BBIMOJIHEHUS OCHOBHBIX INPO(ECCHOHAIBHBIX 3373y B
COOTBETCTBUU C KBalu(uUKalMel: NpPOBEJCHHE HAy4YHBIX MCCIEAOBaHUM; 00paboTka
PE3yJIbTAaTOB SKCIIEPUMEHTAIIBHBIX UCCIIEOBAHNN.

3apaum IUCHUIIMHBI:

1) u3y4uTh OCOOCHHOCTH COCTaBa, CTPOCHHSI, XHMHUCCKUX CBOWCTB MPOCTHIX U
CJIOKHBIX BEILIECTB;

2) BBIABUTH HANPABJICHUS MCIOIb30BAHMS MOTYUYCHHBIX XUMHUYCCKUX 3HAHHI B
npodeCCHOHATBHOM IeATENFHOCTH OYIYIIETo CIeUaTUCTa-TEXHOJIOTa.

2. MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOIl NPOrpaMMbl

Hucoumamaa B1.0.16 OO0mias XuMHUsS OTHOCHTCS K  oOs3aTeiabHOM 4dacTu bioka 1
«Iucuuninnbl (MOAYNIN) y4eOHOIO IUIaHaY.

JUis yCIenmHoro OCBOGHMsI JJaHHOM JMCLUIUIMHBI, HEOO0XOAUMBbI c(HOpMUPOBaHHBIE
3HaHMSI €CTECTBEHHO-MaTEMaTHUUECKOT0 0JI0Ka IIKOJIBHOIO Kypca.

OcBoeHue JaHHOW JUCHUUIUIMHBI HEOOXOAMMO JJIsi MOCJIEIYIOLIero H3y4eHus
JUCIUIINH: Heopranuueckas xumusi, Opranuudeckas xumus, Pusumdeckas XUMHS,
AHanuThyeckas XUMHUS U (U3MKO-XUMHYECKHE MeToJbl aHanu3a, OOmas Xumuyeckas
TexHosorus, TepmoauHamuka u tersorexuuka, Komtonanas xumus, TeopeTnueckue 0OCHOBBI
TEXHOJIOTHYECKUX IMPOIecCcOB nepepaboTku HedTH, Teopuss U METOABI 3alIUTHl OT KOPPO3UH
00bexTOB HedTerazoBoil orpacnu, [lepBuunas mnepepaborka HeTH, Teopus U MeTombI
3alIUTHl OT KOPPO3UM 0OBEKTOB HedrTeraszoBoil orpacnu, Bropuunas nepepaborka HedTH,
Hedranoit mnpaktuky™M, ®PU3NKO-XMMHUYECKHME METOJbl aHajiu3a TOBAPHBIX MPOIYKTOB,
Karanmuz B Hedrenepepabotke, ['azoxumus, a Tarke cOopa Marepuana W HalMCaHUA
BBIIYCKHOM KBaJTU(UKALMOHHON pabOTHI.

3. (I)opanyeMble KOMIICTCHIUUHA U UHAUKATOPLI UX JOCTUKCHUA MO JUCHHUIIIMHE

Koawbl Conep:xanue KoMNeTeHIUH Kon n HaumeHoBaHue HHAUKATOPA
KOMIIeTeHIIUHN AOCTHKEHUSI KOMIIETCHIIM T
OIIK-1 CrnocoOeH u3yuaTh, OIIK-1.1. 3Haer OCHOBHBIE TOHATHS H

aHaJIM3UPOBATh, UCIOJI30BAThH
MEXaHU3Mbl XUMHUICCKUX
peaKkuuii, MPOUCXOAAIIUX B
TEXHOJIOTMYECKUX MPOIECCax
U OKPYXaKoIIEM MHUPE,
OCHOBBIBASICh HA 3HAHHSX O
CTPOECHUH BELIECTBA, IPUPOIE
XHUMHYECKOU CBI3U B
CBOMCTBAX Pa3jIMYHbIX
KJIACCOB XMMHYCCKUX
3JIEMEHTOB, COCIMHEHUI,
BEIIECTB U MaTEPHaIOB

3aKOHOMEPHOCTU O CTPOCHHUU BEIIECTBA, O
MIPUPOJIE XMMHUYECKOW CBSI3M M CBOMCTBAax

Pa3IUYHBIX KJIaCCOB XUMHYECKUX
3JICMEHTOB, COCAWHCHHSIX, BEIIECTBAX H
Marepuanax.

OIIK-1.2. Ymeer n3yuarh, aHAIM3UPOBATS,
HCTIOJIb30BaTh MEXaHU3Mbl XHMHUYECKHUX
peakuuid, MPOUCXOSIINX B
TEXHOJOTHYECKUX npolieccax u

OKpYXarollleM MHpe, OCHOBBIBasCh Ha
3HAaHUAX O CTPOEHUHU BEUIECTBA, NPUPOLIE

XUMHUYECKOU CBSI3U " CBOMCTBax
paSJII/I‘{HBIX KJ1aCCOB XUMHUYCCKHUX
9JIEMEHTOB, COEOUHEHUM, BEIIECTB U




MaTepHaoB.
OIIK-1.3. Biiageer ciocOOHOCTBIO M3Yy4aTh,
aHAJIM3MPOBATh, MCIOIb30BATh MEXaHH3MbI
XUMHUYECKUX PEaKUUi, MPOUCXOAAIMUX B
TEXHOJIOTHYECKUX nporeccax u
OKpYXaIOLlIeM MHpPE, OCHOBBIBASICH Ha
3HAHUSX O CTPOCHHHU BEIIECTBA, HMPHUPOIC

XUMHUYCCKOH CBSI3U u CBOMCTBaxX
Pa3IMYHBIX KJ1acCOB XUMHYECKHX
JJIEMEHTOB, COCIOUHCHMM, BCIIECTB U
MaTepUalioB
OIIK-5 CrniocobeH oCylIecTBISTh OIIK-5.1. 3Haer OCHOBHBIE
AKCIIEPUMEHTAIbHbIE 3aKOHOMEPHOCTH MPOBEICHUS

WCCJICJIOBAHMS M UCTIBITAHUS
110 33JJAHHOM METOJIUKE,
MIPOBOJNTH HAOIOICHUS U
W3MEPEHUS C YUETOM
TpeOOBaHUH TEXHUKU
0e30macHOCTH, 00pabaThIBaTh
Y MHTEPIIPETUPOBATH
AKCIIEPUMCHTAJIbHBIC JTAHHBIC

OKCIIEPUMEHTAJIHBIX ~ WCCICAOBAHUN U
HCOBITAHMI IO  3aJaHHOW  METOJIHUKE,
TEXHUKY 0€30I1aCHOCTH.

OIIK-5.2. YMeer OCYILIECTBJIATH
OKCIICPUMEHTAJIbHBIE ~ UCCIEOBAaHUS U
HCOBITAHUSA 110 3aJaHHOH  METOIHKE,
MPOBOJIUTH HAOJIOJCHUSI W HM3MEPEHUsl C
y4eToM TpeOOBaHMI TEXHUKU
0€e3011acHOCTH, 00pabaTkIBaTh u
WHTEPIPETHPOBATh  DKCIEPUMEHTAIbHBIC
JIaHHEIC.

OIIK-5.3. Bnaneer CIHOCOOHOCTBIO
OCYIIECTBIISTh AKCTIEPUMEHTAIIbHBIE
HCCIICIOBAHUS M HWCIBITAHMS II0 3aJaHHOU
METO/JMKEe, TPOBOJAUTH HAONIOAEHUS W
U3MEpPEHUS C YUeTOM TpeOOBaHMI TEXHHUKHU
0€e301acHOCTH, oOpalaThIBaTh u
MHTEPIPETUPOBATh  SKCIEPUMEHTAIbHBIC
JTaHHEIE.

4 CTpyKTYypa M coiepiKaHue I1CHHIJIMHbI
4.1 CTpyKTYypa AUCHMILIUHBI

OO0mass TpyJO0eMKOCTh IUCIUIUIMHBI COCTaBiseT 4 osk3aMeHHble enuHUIbl (144

aKaJIEMHYECKHX Yaca).

TpynoeMKoCTh, akaj. 4acoB
Bun paGotet

Cemectp 1 Bcero
O0mas Tpya10eMKOCTh 144 108
Konrakrnas padora: 60 42
Jlexun 18 12
JlaGopatopHbie paboThI 36 24
CamocTtosTenpHas padora:
- IOJTOTOBKA JIOKJIAJ0B, pedepaTon
- IOATOTOBKA MYJIbTUMETUHHBIX MPE3CHTAIIUI 49 40
- IOWCK B 00paboTKa cTaTUCTUYECKON HH(OpMAIun
- HalMCaHNe KOHCIIEKTa
KonrtaktHas paGota B TMepHOJ TEOPETHYECKOIO 5 5)




Bun paGotet

TpynoeMKOCTb, aKajl. 4aCoB

Cemectp 1 Bcero
o0ydeHusi (POBEICHHUE TEKYIIMX KOHCY/IbTAIllMHA |
WHAWBUIyaJIbHAs paboTa co CTYJACHTAMH)
KontakTtHass pabora B mEpuOa MPOMEKYTOUYHOU
arrectanui  (IPOBEJCHUE  KOHCYJbTAIlMKA  IEpe 1 1
9K3aMEHOM)
KoHnTposb 3HaHU#I 35 26
HNroroBasi popma KOHTPOIS DK3aMeH, KOHTPOJIbHas padoTa

4.2 Pacnipenesienre BHJA0B Pa00ThI U MX TPYJA0EMKOCTH 0 pa3jejaM JUCHUILIHHBI

Pasgen nucnurummasl/ Bus! yueOHoi paboThi DopMBbI TEKYLIETO
TEMBI (B uacax) KOHTPOJIS
yCIIEBa€MOCTH,
KOHTaKTHas = IIPOMEKYTOUHOMN
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1 2 2 10 HCKYCCHSI, OIHUII-
Pazgen 1. OcHoBHBIE Hucky ’ H
1 onpoc
MOHSATHUS Y 3aKOHBI
TectupoBanue
1 4 | 6 10 HUCKYyCCHsl, OJIHII-
Pazgen 2. Crpoenue Hucky ’ H
2 onpoc
BEIECTBA
TectupoBanue
Pasgen 3. 1 6 | 22| 51 19 | 35 | duckyccus, 6muir-
3 3aKOHOMEPHOCTHU ompoc
MPOTEKAHUS TectupoBanue
XUMHYECKUX PEAKIUI
4 Paznen 4. PactBopsl 1 4 6 10 Huckyccus, 6muir-
onpoc, TectupoBanue
JK3aMeH 1 YcTHBIN, 0 OKJIeTam
KonTpouabnas IIncbMennas padora
padora
Nrtoro: 144 | 18 | 36 | 5/1 49
4.3 Conepxxanue pa3/iesioB AU CHUNIHHBI
Pazgen 1. OcHOBHEIE HOHATHS U 3aKOHEI
1.1.  OcHOBHBIE XHUMHYECKHE IIOHATHUI. aTOM, XHMHYECKHH DJJIEMEHT,

M30TOIMHBIA COCTaB aTOMOB, MOJIEKYJA, MPOCTHIE M CIOXHBIE BEHIECTBA. AJIJIOTPOIHS.
BanenTHOCTh. XMMHUUYECKUI SKBUBAJIIEHT, MOJISIPHAs. Macca SKBUBAJICHTA.

1.2. Tlonsitue o TrOpHON TOpOIE,

KJIacCU(UKalusi HEOPraHUYECKUX U




OpPraHMYECKUX BEUIECTB, BXOJAIIMX B COCTaB IOpHBIX Nopon. IToHsTHE 0 nucnepcHoi
cucreMme. Knaccuduxanus AucnepcHbIX CUCTEM.

1.3.  Meronpl uccleIOBaHUS TOPHBIX MOPOJ. XHUMHUYECKHUE  METOJbI
71a00paTOPHBIX UCCIICTOBAHUM.

1.3. @®ynpaMeHTanbHBIE W YacTHBIE 3aKOHBI. 3aKOH COXpPAaHEHHS MacChl-
SHEPI'UH; 3aKOH SKBUBAJIEHTOB, IOCTOSIHCTBA COCTAaBA, KPATHBIX OTHOLIEHUH, ABOTapo.

1.4. Knaccudukanuss XUMHYECKHX PEAKIUil: 0 YUCITY UCXOAHBIX BEIIECTB U
IPOAYKTOB PpEaKLUHu, IO BBLACICHUIO WIM IOIVIOIIEHUIO TEIUla, II0 arperaTHoMy
COCTOSIHUIO HMCXOJHBIX BEIIECTB W MNPOAYKTOB PEAKIMH, IO HATUYHIO/OTCYTCTBHUIO
KaTaJln3aTopa/MHruouTOpa, MO0 OOpPAaTUMOCTH, MO HM3MEHEHHUIO CTEHNEHHM OKHUCIICHHS.
Knaccudukanus OBP.

1.5. Konuentpauuss pactBopoB. CnocoObl BbIpaKE€HHs KOHLEHTpaLUu
pacTBOpPOB: MaccoBasl J0Js PACTBOPEHHOIO BEILIECTBA, MOJIIpHAs KOHLEHTpAaLMs,
MOJISIpHAsi KOHIIEHTpALUsl SKBHUBAJECHTA, TUTP, MOJIAJIbHAs KOHLEHTpALMsl, MOJIbHBIE
nosu. PactBopumocts. [lepepacuér omHoro cmoco0a BBIPaKEHUS KOHIICHTPALIUU B

JIPYTOH.
Paznen 2. Ctpoenue BeliecTBa

2.1. Ctpoenue atoma. XapakTepUCTHKA AJIEMEHTAPHBIX YACTHI, COCTABISFOLIUX
atom. CoctaB sapa. M3otonsl. UcTtopust pa3BUTHS MPEACTABICHUNA O CTPOSHUH aToOMa.
Teopernueckre OCHOBBI COBPEMEHHOM TEOPHHM CTPOCHHS aroMa. ATOMHBIE OpOHMTAIIH,
SHEPreTUYECKUE YPOBHU U MOJYPOBHU, OCHOBHBIE ITPUHIIUIBI UX 3aIIOJHEHUS: TPUHLIUIT
HauMeHblned sHepruu, npunuun [laymu, mpasBmio ['yHma. DnekTpoHHbIE (OPMYIBI
aTOMOB, BAJICHTHBIE JJICKTPOHBI.

2.2. llepuoanueckuii 3akoH U mnepuoauueckas cucrema J[. WM. Menneneesa.
CBs13b DJIEKTPOHHOTO CTPOCHHS aTOMa C €ro IMOJIOKEHUEM B MEPUOTUYECKON CHUCTEME.
CBoiicTBa aTOMOB, NEPUOJMYECKH H3MEHSIOIIUECS B 3aBUCHUMOCTH OT AaTOMHOTO
HOMEpa: paguyCchl aTOMOB M HMOHOB, SHEpPrus HOHU3ALMH, CPOJCTBO K JIJIEKTPOHY,
AIEKTPOOTPULATEIBHOCTb.

2.3.Xummnueckass CBA3b U CTpoeHHE MoJeKyl. OCHOBHbIE OCOOEHHOCTH
XUMHUYECKOTO B3aMMOJCHCTBUS U MEXaHHU3M O0pa30BaHUS XUMHUYECKOW CBA3H. THIIBI
CBSI3€M U BIIMSIHUE XapaKTepa XUMHUYECKOW CBSI3M HA XMMHUYECKUE CBOMCTBA BEIIECTB.
KoBanentHnas cBs3b. OOMEHHBIH U TOHOPHO-AKLIENTOPHBIM MEeXaHU3MBbI 00pa3oBaHUS
KOBAQJIGHTHOM CBsI3H. Teopusi THOpUIU3AIMHN U TPOCTPAHCTBEHHAS CTPYKTYpa MOJIEKYJI.
Honnast cBsi3b, €€ SHEPTHs, 0COOCHHOCTH COSIMHEHHI ¢ HOHHOM CBs3bI0. OCOOCHHOCTH
XMMHYECKOM CBSI3M B MeTajiax. BomopoHas cBs3b, €€ mpupoaa u sHeprus. BiusHue
BOJIOPOJIHBIX CBSI3€M Ha CBOMCTBA BELIECTB.

ArperaTHbl€ COCTOSIHUSA BEIIECTBA C MO3UIMI XHUMHUYECKHX CBS3€H MEXIY €ro
yactunamu. Kpucrammmueckas u amopdHasi CTpYKTYpbI TBEPJAOTO COCTOSTHUSI.

2.4 KommiekcHeie coenunenusi. Ctpoenne komruiekcHbIX coenuHennii (KC),
knaccudukanus u HomeHkinatypa KC. ITloBeneHue KOMIUIEKCHBIX COEAMHEHHUN B
pacTBopax, KOHCTaHThI HecTolKocTH KC.

Paznen 3. 3aKkOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIUMN.

3.1. Xwumunueckas tepmoauHamuka. Cucrema Ttepmoaunamudeckux (T/I)
nousatuit: T/l cucrema, xumudeckas (asa W KOMIIOHEHT, TOMO- U T€TepOreHHbIE
cuctembl, T/l mapametpsl u ¢yHkuuu. [lepBbiii 3aK0H TepMOAMHAMUKH. BHYyTpeHHss
SHEPTUs U SHTAIBNUSA. DHTAJIBIMA OOpa30BaHMs BELIECTBA M XMMUYECKOH peakKluu.
3akoH ['ecca W ero ciencTBus, TEPMOXUMHUYECKHE pacye€Thl. DHTponus. Bropon u
TPETUM 3aKOHBI TEPMOAMHAMUKH. 3aKOHOMEPHOCTU H3MEHEHHUS SHTPONUHU. ODHEPrus
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['n66ca. HampaBneHue TMNpOTEKaHUs XUMHUECKHUX peakiuid. TepMoauHaMu4ecKu
YCTONYMBBIC BEIIECTBA.

3.2 Xwumuueckoe paBHoBecwe. OOparuMble U HEOOpaTUMble XHMHUYECKHE
peakuny. XUMHUYECKOE pPABHOBECHE C TMO3UMUUNA TEPMOJMHAMUKA U KUHETUKH.
[Ipu3Haku MCTUHHOTO XMMHMYECKOIO paBHOBECHS. 3aKOH JAEUCTBHUS Macc JJid
paBHoBecus. [Ipunnumn Jlelllarense, ero JlabopaTopHoe 3HaueHUE.

3.3. Xwumwnyeckas kuHeTHka. CuCTeMa OCHOBHBIX IOHATUH XHUMHYECKON
KUHETUKU: TOMOTE€HHBIE, FETEPOr€HHBIE PEAKIINH; IIPOCTHIE U CJI0KHBIE PEAKLIUH.

CKopocTh XMMHUYECKOH peakliy. 3aKOH JEMCTBHSI MaccC AJIsi CKOPOCTEH MPOCTHIX
U CIOXHBIX peakuuid. KoHCTaHTa CKOPOCTHM XMMHUYECKOW peakuuu, ee (Ppu3nyecKuit
CMBICIL.

[lonstne o katanu3e. I'oMOreHHbI U TeTeporeHHbld karanus. Karanuszatopsl,
MEXAHMU3M BIIMSHUS KaTajau3aTopa Ha CKOPOCTh XMMHUYECKOHN peaklnu.

3.4. DnekTpoXuMHUYECKHe mpouecchl. MexaHn3M BO3HUKHOBEHUS 3JIEKTPOJIHOIO
NOTEHLIMala Ha TpaHulle MeTayl — pacTBop. CTaHIapTHbBIE 3JIEKTPOJHbIE TOTEHIIUAIBI,
UX H3MEpPEHUE C MOMOUIbI0O BOJOPOAHOrO 3JeKkTpoaa. YpaBHeHue HepHcra. Pspg
HaNpsHKEHU N METaJIJIOB. CrangapTtHble OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE
MOTEHIMAabl, HanpaBieHue nporekanuss OBP.

lanpBaHnyeckue d3I€MEHTHl KaK MCTOYHUKHM  3JIEKTPUUECKON  SHEpruu.
DNEKTPOABMKYIIAs CUlia, €€ CBA3h ¢ sHepruel ['nbocea.

DNEeKTPOIN3 pacTBOPOB M PACILJIABOB BELIECTB. DJIEKTPOJU3 C PACTBOPUMBIM
aHonoMm. KonuuecTBeHHbIE 3aKOHOMEPHOCTH d3leKTponu3a (3akoHel  Dapajes).
IIpuMeHeHune 31eKTpoIIn3a.

Pa3nen 4. PactBopsl

3aKOHOMEPHOCTH MPOIECCOB pacTBOpeHUs. M3MeHeHne sHTaNBINK, SHTPOITUU U
sHeprun ['mb66ca mpu pactBopeHuu. Pa3OaBrneHHBIC, HACHIIICHHBIE U TEPECHIIIEHHBIE
pacTBOPBI.

Teopuss dyekTposMTHYECKOM  auccouuanuu. [lokaszarenu  auccoumanuu:
cTerneHb, KoHcTaHTa. OCOOEHHOCTH PAaCTBOPOB CHUJIBLHBIX JIEKTPOIUTOB. [IpousBenenue
PacTBOPUMOCTHA MaJOPACTBOPUMBIX 3JIEKTPOIMTOB. DJIEKTPOJIUTHYECKAS TUCCOIUALUS
BO/Ibl, HOHHOE ITPOU3BEACHUE BOIbI. BOmopoaHbIi noka3arenb. MHaukaTopsl.

I'maponns coseii, €ro OCHOBHBIE NTOKA3aTENN: KOHCTAHTA U CTENEHb THAPOIIU3a,
BOJIOPOJHBIN [TOKA3ATENb.

4.4 Temsl 1 nu1anbl JIabopaToOpHBIX 3aHATHI

Tema 1. YUCTBIE BEHLIECTBA U CMECH (2 4.)

Llenv pabomul: BBIIBUTh OCOOCHHOCTH CMECEH BEIECTB W YUCTOTO BEIIECTBA,
COCTaBUTh UX CPABHUTEIIbHYIO XapaKTEPUCTUKY: PACCMOTPETh TPUMEPHI TOMOTEHHBIX U
TEeTEPOreHHBIX CMECEW, METOAbl UX PAa3ACNICHUs] U OYHCTKHU; MOJYYUTh MPAKTUUECKUE
HABBIKU CIIOCOOO0B pa3/ieNieHus cMecel U OYMCTKH BEIIECTB.

YkazaHus 1o BBIMOJHEHUIO 3aJaHUM:

PaccmoTtpeTs pruMepsl 00pa3IioB YUCTHIX BEIIECTB U CMECEH.

CocraBuT CPaBHUTCIIbHYIO XapaKTCPUCTUKY CMCCHU BCIICCTB 1 YUCTOI'O BEIICCTBA.
PaccmotpuTe BUBI cMeceld, 1aiiTe onpeiesieHne TOMOTE€HHBIX U T€TEPOreHHbIX CMECEeH.
Ha Tpex mpumepax cmecedl BEHIECTB paCKpPONTE MPaBUIBHOCTh BAIllMX YTBEPKICHHIA,
MPUBE/IS B JOKA3aTEJIbCTBA KOHKPETHBIE BEIIECTBA U MPOIECCHI.

Paccmotpute crocoObl pa3zieneHus TOMOT€HHBIX U TeTePOTeHHBIX CMECe U OYHCTKH
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BCIICCTB. 3KCH€pI/IMeHTaJH>HO HpI/IFOTOBBTe CMCCH, HpOBGI[I/ITe pa31[eneHHe 158 O‘II/ICTKy.
Penmute 3agaun.

OTBGTI/ITL Ha KOHTpOJILHBIe BOHpOCBI.

KoHTposibHbIE BOPOCHI:

1. Yro Takoe BemiecTBO?

2. UYem oTiMyaeTcs YHMCTOE BEIIECTBO OT CMECH BEIECTB?

3. UeM omIMYaOTCA TOMOTEHHBIE (OJHOPOJIHBIE) CMECH OT  TI'eTepPOTeHHBIX
(reomHopoaHbIX)? [IpuBeIUTE MPUMEPHI YUCTHIX BEIIECTB, BXOJISAIINX B COCTaB
TOPHEIX IIOPOA.

4. HazoBuTte criocoObl pa3/ieieHUs TOMOT'CHHBIX U T€TEPOTCHHBIX CMECEH.

Tema 2. OCHOBHBIE 3AKOHBI XUMMMH (2 4.)
Llenv  pabomwbi: SKCIEPUMEHTAIBHO M3Y4YUTh 3aKOH COXPAHEHHUS MacChl

BCIICCTBA, 3aKPCIIUTh 3HAHUA 110 PCHICHUIO 3aaa4.
YkazaHus 1o BBITOJTHEHUIO 3a,I[aHI/II712

IIpoBeauTe ONBIT, WITIOCTPUPYIOIINN 3aKOH COXPaHEHUSI MacChl BEIIECTBA.
Pemre 3agaun.

OTBeTUTH HA KOHTPOJIbHBIC BOIIPOCHI.

KoHTposibHbIE BOPOCHI:

1. ChopmynupyiiTe 3aK0H COXpaHEHHUS MAaCCHI BEIIECTBA, IIPUBEIUTE IIPUMEPEHI.

2. CKONbKO aTOMOB XMMHMUYECKOTO 3JIEMEHTa COACPKUT MOJb 3TOr0 XMMHYECKOTO
JJeMeHTa?

3. Uro Takoe MomsipHas Macca? Yemy paBHa MOJSpHas Macca BEIIeCTBa a)

HUMEIOLIET0 MOJIEKYJISIPHYIO WJIM HMOHHYIO CTPYKTYpYy; O) MMEIOIEro aTOMHYIO
WM METANTNYECKYIO0 CTPYKTYPY?

4. MatiTe onpeneneHue MoJisipHOro oobema. Uemy paBeH MOJISIpHBIN 00BEM Ta3a Mpu
HOPMAaJIbHBIX YCIOBUSX?

S. B yem cwmpicn 3akoHa 00beMHBIX OTHOIIEHUH, OTKphITOro XK. I'eit-JIroccakom B
1805 r.

6. Cdopmynupyiite 3akoH ABorazpo. KakoBsl ciieqcTBUS U3 3aK0Ha ABOraapo?

7. B uem cMbIcn 3aKOHa MOCTOSIHCTBA cocTaBa, copmynupoBanHoro XK. [lpyctom B

1801 r. Kakue coemMHeHUs] OTHOCSTCS K JaTbTOHHIAM U Kakue K OepToJIuaaMm.
[IpuBeauTe UX MpUMEPHI.

8. Yro Takoe (baKTOp OKBUBAJICHTHOCTH M KAaK OH PACCUUTBLIBACTCA IJIA NPOCTHIX U
CJIOHBIX BEIIeCTB?
9. Uto Takoe MOJIsIpHAs Macca YKBUBAJICHTA?

10. B uem cymiHOCTh 3aKOHA YKBUBAJICHTOB?
11. Tlepeuncnure U3BECTHBIC BaM ra3oBbie 3aK0HBI? [IpuBenute Hopmysbl, KOTOpBIE
BBIPAKAIOT 3TH 3aKOHBI.

Tema 3. OCHOBHBIE KJIACCBI HEOPTAHUYECKHUX U
OPTTAHHNYECKUX COEI[I/IHEHI/Iﬁ 4 4.)

Llenv pabomul: SKCTIEPUMEHTATBHO W3YYUTh OCHOBHBIE XMMHUYECKUE CBOWMCTBA
OKCHJIOB, THJIPOKCHUJIOB W COJIeH, a TakKe CIOCOOBI WX TIOJNYyYEHHUs; PacCCMOTPETh
CBOICTBa OPTraHUYECKHUX BEIIECTB.

Vka3anwus mo BEITIOTHEHHUIO 3aJaHUH:

IIpoBenuTe ONBITHI, HIUTHOCTPUPYIOLINE XUMUYECKUE CBOWCTBA HEOPIraHUYECKUX BEILECTB,
BXOJISIIKX B COCTAB TOPHBIX MOPO/I.

IIpoBenuTe CpaBHUTENbHBIM AaHAIW3 CBOWCTB OpPraHUYECKUX BEILIECTB, BXOMSIIUX B
COCTaB F'OPHBIX MOPOJ.

Pemure 3agaun.



4. OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI.
KoHTposibHBbIE BONIPOCHI:

1.

2.

Kakue knaccel BELIECTB OTHOCATCA K OWMHApHBIM COEIUHEHUSM, IPUBEIUTE
MPUMEPHI U3 00JIACTH Ie0JIOTHUH; BXOSIINE B COCTaB TOPHBIX OPO/I.

Jlaiite ompeneneHue KHCIOTaM, TMPUBEAUTE WX KiIacCU(PHUKAIMIO, HA30BUTE
OCOOCHHOCTH  XMMHUYECKUX  cBoiicTB. IlpuBenute  mpuMepsl  KUCIOT,
HCIIOJIB3YEMBIX IIPU UCCIIEIOBAHUH F'OPHBIX IIOPOI.

C kakuMu MeTajylaMd HE pearupyeT KOHIICHTPUPOBAaHHAs a30THAs U CEpHas
KHUCJIOTHI?

KakoBbl 0COOEHHOCTH B3aMMOJCHCTBHUS METAJUIOB PA3IUYHON AKTUBHOCTH C
KOHIIEHTPUPOBAHHOM M pa30aBICHHON CEpHOIA, A30THOW U COISTHOW KUCIOTaMu?
Uro Ttakoe ocHoBanusa? IlpuBeaute kiaccuuKkaluio OCHOBaHHUM, Ha30BUTE
OCOOCHHOCTHM MX XHUMHYECKMX CBOMCTB. [IpuBeaure npumepsl OCHOBaHUM,
HCIIOJIb3YEMBIX IIPU UCCIIEI0BAHUU TOPHBIX MOPO/I.

Ilepeuncnure OCHOBHBIE KIacchl cojied. Kakue XuMHUeckue CBOMCTBA
NposIBISIOT conu. [IpuBenure npumepsl cojied, BXOASIIMX B COCTaB TOPHBIX
IIOPOJL.

Tema 4. TEOPUSA DJIEKTPOJIMTUYECKOM JIUCCOLAALIN
(4 4.)
Llenv  pabomwvi: W3y4UTh CBOWCTBA CHUJIBHBIX U CJIA0BIX 3JIEKTPOJIHUTOB,

3aKOHOMCPHOCTH IIPOTCKAHUA peaKuHﬁ B paCTBOpPAx JJICKTPOJIUTOB.

Ykazanus 1o BBITOJTHEHUIO SaHaHHﬁI

1. OnpITHBIM NyTEM CpaBHUTE CBOWCTBA CHUJIBHBIX U CJAOBIX 3JIEKTPOJIUTOB, OINpPENEIUTE
HalpaBJIeHUsl TPOTEKaHWs pPEeakUUid B pPacTBOpax 3JEKTPOJIUTOB, BeauuuHy pH 1o
OKpacKe MHIUKAaTOPOB.

N

Pemure 3amaun.

3. OrtBeruts Ha KOHTPOJIbHBIC BOIIPOCHI.
KonTpoJibHBIE BOIPOCHI:

1.

2.
3.
4

UTo Ha3BIBAIOT AIEKTPOIUTUUECKOMN AUCCOLMAIINEH?

Kakue peakiiuu Ha3bIBatOTCSI HOHHO-OOMEHHBIMU?

Kak paccuurtaTh CTeneHb JUCCOLUAIIUY SIIEKTPOIUTA?

YeM oTnuyaroTcs CUiIbHblE W cia0ble 3nekTponuThl? IlpuBenure npumeps
AIIEKTPOJINTOB CUJIbHBIX, CIIA0BIX U CPEIHEN CHIIBI.

B kakom cnydae oOMEHHBIe peakiMM TpoTekaloT 10 koHua? IlpuBenure
PUMEPBHL.

YTo Ha3pIBatOT MOHHBIM ITPOU3BENEHUEM BOJIBI?

B kakux npenenax U3MeHsIETCS] BOJOPOIHBIN MOKa3aTesb?

Tema 5. PACTBOPBLI. CIIOCOBbI BBIPAKEHUSI PACTBOPOB
4 4.)
Llenv pabomel: HAYYUTHCS TPHUTOTABIIMBATE PACTBOPHI PAa3HOW KOHIICHTPAIIUN

pa3iInIHbIMU CIIoco0aMHu.

Yka3zaHus 10 BBINOJIHEHUIO 3aJaHUI:

1. OnBITHBIM ITyTEM MPUTOTOBUTHPACTBOPHI PA3IMYHON KOHIIEHTPALIHH.
2. Pemmre 3amaun.
3. OTBeTHTH HAa KOHTPOJILHBIC BOITPOCHI.

KonTpoJibHbBIC BOPOCHI:

1.

2.

Uro Takoe pactBop? Kakumu cmocobamMu MOXXHO BBIPA3HTh COJECPKAHUE
PacTBOPEHHOTO BEIIECTBa B pacTBope?
[TpuBenuTe mpuMep HEOPraHUYECKUX U OPraHUYECKUX PACTBOPUTENIEH



no

o

3.  Maiite ompeneneHue TOHATHSAM: MaccoBas JOJs  BEIIECTBA, MOJIApHAs
KOHIIGHTpAalLlUsl BEIIECTBA, HOPMaJbHAsl KOHLIEHTpALMs BEIIECTBA. YKaKUTE HX
€MHUILIBI U3MEPEHHUS.

4. Ilo KkakoMy ypaBHEHMIO OCYILECTBJIAETCS IepepacyeT OT HOPMAJIbHOM
KOHLEHTPALUU K MOJIIPHOI?

Tema 6. THJIPOJIN3 COJIEM (2 u.)
Llenv pabomvl: M3y4UTh 3aKOHOMEPHOCTH TPOTEKAHUS PEaKIUil TUAPOIH3a

CoOJIeii.
Vka3anus no BRITTOJTHEHHUIO 3aJaHUH:

ONbITHBIM MNYTEM U3YYWUTh PA3JUYHBIE BUJIBI THAPOJW3A COJICH, W3YYUTh BIIMSHUE
(hakTOpOB Ha MPOXOKICHUE PEAKIIUIA THIPOIU3A.
Penmute 3agaun.
OTBEeTUTH HA KOHTPOJIHHBIE BOIIPOCHI.
KouTtpoJibHble BOIPOCHI:
1./laliTe ompenencHUE TEPMUHAM «THIIPOJIU3 COJICH», «CTEIICHb THIPOJIN3a, KKOHCTAHTA
TUIPOJIN3a»?
2.KakoBa B3auMOCBSI3b MEXK/1y CTEIIEHBIO THAPOIIN3A COJIM U €€ KOHIIEHTpaluei?
3. Kakyroo peakmuro cpeasl IOJDKHBI MOKa3blBaTh BOJHBIE PAcTBOPBI HUTpaTa Oapws,
HUTpaTa aMMOHUS, ITUaHKU1a KaJus, cylibdara amroMuHus?

Tema 7. CKOPOCTh XUMHMNYECKOMN PEAKIIUU. XUMHUYECKOE
PABHOBECHE. IPUHIMII JIE-IHATEJIBE (4 u.)

Llenv  pabomwi:  BBIABUTH  BIMUSHHE  KOHILIGHTpAllUM,  TEMIEPATypHI,
KaTaJau3aTopaHa CKOPOCTb XWUMHUYECKOM PEaKUUMU U CMEUIEHUE XHUMHYECKOIO
PaBHOBECHS.

Vka3aHus 1o BRITTOJIHEHUIO 3aJaHUM:

ONBITHBIM MYTEM H3YYUTh BIMSHUE TEMIIEPATYpPbl, KOHIEHTPALMH HUCXOJHBIX BEIIECTB,
CTCIICHU NU3MCIJIbUYCHUA BEUICCTB, KaTanmaTopa Ha CKOpOCTI) XI/IMI/ILIGCKOI\/’I peaKIII/II/I.
ONBITHBIM ITyTEM U3yYUTh BIUSIHUE (DAKTOPOB HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSL.
Pemmre 3amaun.
OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI.

KonTposbHbIe BONIPOCHI:

1.  Yrto Takoe CKOpOCTh XUMHMUYECKOW peakiuu? B Kkakux eaMHUIAX OHa
u3Mepsiercs?

2 Kak 3anuceiBaeTcss KHHETUYECKOE YPABHEHUE /ISl TOMOTEHHOW peakuu?

3. KakoBbl 0COOEHHOCTH reTepOTeHHBIX PeaKIii?

4 Yro Takoe KOHCTaHTa CKOpocTH peakuuu? Kakue yciioBusi NpoBEnEHUs
peaKIuy BIMSIOT, @ KaKHe HEe BIMSIOT Ha BETMYMHY KOHCTAHThI CKOPOCTHU?

5. Kak paccuntaTh H3MEHEHME CKOPOCTHM pEaKkUUU TMpU  TOBBIIIEHUU
(TMOHMKEHUN) KOHIIEHTPAIMU ra3000pa3HOro UM pacCTBOPEHHOTO BelecTBa?

6. Korna Bauser naBjaeHre Ha CKOPOCTb XUMUYECKOW peakuu?

7. Kak paccuutaTth H3MEHEHHE CKOPOCTH pEakUWMWd TMpU  MOBBIIICHUU
(TIOHMKEHHUH ) TaBIICHUS B crcTeMe?

8. Kak Bimsier TemmepaTypa Ha CKOpPOCTh XMUMH4YecKoil peakumu? IIpuBegure
ypaBHeHnue Baunt-TI'odda.

9. Yro Takoe TemnepaTypHblil koaddunrent peakuun?

10. Yo Takoe katanu3? Ha kakue mapameTpsl npolriecca JIeiCTBYeT KaTtanu3aTrop?
11. 3amonHUTE MPOITYCKH:
a) OnmHuM U3 Crmoco0OB MOATOTOBKM BOABI Ui 3aKaukKM B IUIACT  SIBIISIETCS



N

wn

UHTUOMPOBAHUE.

0) MarubupoBanue — 310 00pabOTKa BOAHI ...... , BEIIECTBaMHU .....(yCHJIMBAIOIINMH,
3aMEeJISOIIMMHI ) TIPOLIECC KOPPO3HH.
B) [1o HanpaBIEHHOCTH JCHCTBUS Pa3INYAIOT HHTHOUTOPHI ...., ..... U ..... KODPO3UH.

12.  UYro Takoe XMMHYECKOE paBHOBECHE?

13. KakoBa Konm4ecTBeHHast XapaKTEPUCTHKAa XMMHUYECKOTO PaBHOBECHS?

14.  Cdopmynupyiite npunmu Jle-Ilaremnse.

15. Kakwue (akTopbl BIMSIOT Ha CMEIIEHHE XUMHYECKOro paBHOBecus? KakoBbl
3aKOHOMEPHOCTH CMEIEHHSI XUMUYECKOTO paBHOBECHS?

Tema 8. OKUCIUTEJBbHO-BOCCTAHOBUTEJIBHBIE PEAKIIUMU (6
q.)
Llenv pabomovl. SKCNEPUMEHTATBHO HW3YYUTh 3aKOHOMEPHOCTH IPOTCKAHUS
OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
VkazaHus 1o BEINOTHEHUIO 3aJaHHI:
ONBITHBIM yTeM W3yYUTh 0COOEHHOCTH MIPOXOKICHHUS OKHCIIUTEILHO-
BOCCTAHOBHUTEJIbHBIX PEAKIIUN B PA3JIMYHBIX CpelaXx.
Pemmure 3agaun.
OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.
KonTposibHbIEe BONIPOCHI:

1. Kakue peakiiyi OTHOCSTCSI K OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIM PEAKIIHAM?

2. Yro Takoe OKHCJIHWTENIh, BOCCTAHOBHUTEIb, OKHCICHHE U BOCCTAHOBJICHHEC?
[IpuBeauTe MpUMeEpbl OKUCIUTENIEH U BOCCTAHOBUTEIICH.

3. Kakue npoaykTsl 00pa3yroTcs Ipy BOCCTAHOBJICHUWU TIEPMaHTaHATa Kajausl B
KHUCJIOM, HEUTpaJIbHOM U IIEJIOYHON cpenax?

4, Uto Takoe OKHMCIUTEIHLHO-BOCCTAHOBUTENbHAS ABOMCTBEHHOCTH? [IpuBenute
IPUMEPBHL.

5. IIpuBeauTe mnpUMEpPBl OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX IPOLECCOB U3

00JIaCTH T'€0JIOTUU.

Tema 9. KOPPO3US U 3AILIUTA OT KOPPO3UU (4 u.)
Llenv  pabomul: ONBITHBIM IYTEM H3YYUTh 3aKOHOMEPHOCTH MPOTEKAHUS
KOPPO3HOHHBIX ITPOLECCOB.
YkazaHus 1o BBIMOJHEHUIO 3aJaHUM:
[Ipoananu3upoBatTh pe3ynbTaThl SKCIEPUMEHTA KOPPO3UU CTAIbHOTO u3nenus. Caenarb
BBIBO/IBI.
ONBITHBIM ITyTEM U3YYUTh BIUSHUE (PAKTOPOB CKOPOCTH MPOTEKAHUS KOPPO3HH.
Pemmte 3agaun.
OTBEeTUTH HAa KOHTPOJIHHBIE BOITPOCHI.
KonTpoJibHbIE BONPOCHI:

1. Yro Takoe koppo3usa? Kakue BuIbpl KOppO3UM BaM W3BECTHBI?

2. KakoBel MeTo161 00pBOBI ¢ KOppo3uel? [lpuBeanTe npumMepsl.

3. Kakne mOKpbITHST Ha MeTaulax OTHOCATCS K  HEMETAJUIMYECKUM
HEOpPraHUYECKUM?

4, Kaxkue BemecTBa Ha3pIBalOT MHTHOUTOPAMHU KOPPO3HH?

5. KakoB MexaHu3M JIeHiCTBUS JIETyYMX U KOHTAKTHBIX HHTHOUTOPOB KOPPO3UH.

Tema 10. DJIEKTPOJIN3 PACTBOPOB U PACILIABOB
JIEKTPOJIUTOB (4 1.)
Ue]lb pa60mbl: OKCIICPUMCHTAJIIbHO H3YUYUTHh 3aKOHOMCPHOCTU MIPOTCKAHUS

OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ npu  JDJCKTPOJIU3C PaCTBOPOB u



OJICKTPOJIUTOB.

1. OubsITHBEIM

Yka3aHus 10 BBIIOJIHEHUIO 3aJaH1il:
MyTEM  OCYIIECTBUTH

HEPACTBOPUMBIX JIEKTPOIAX.

SJICKTPOJIN3

o

Pemmre 3amaun.
OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI.
KouTpoJibHbIE BOIPOCHI:
1. Urto Takoe 3neKkTpoaus?

2. Kakue mpoueccol

3JIEKTPOJIN3aPaCTBOPOB COJICHT?

3.  Kak mporekaer 371eKTposn3 ¢ pacTBOPUMBIM M HEPACTBOPUMBIM aHOAaMU?

5. O0pa3oBare/ibHbIe TE€XHOJIOTHH

pacTBOpPOB QJICKTPOJIUTOB

Ne HauMenoBanue Buabl yueOHbIX
N Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH
n/n pasnena 3aHATHH
1. OCHOBHBIE TOHATHS Jlexuus BBoanas nekuus-undopmanusi ¢
1 3aKOHBI MCIIOJIb30BaHUEM IPE3EHTALUN
JlaboparopHoe 3anstue | [luckyccus, pemienne kenc-3aaaHuii,
TECTUPOBAHUE, XUMUYECKUM
SKCIIEPUMEHT
CamocrosiTenbHas KoncynsTupoBanue u npoBepka
pabota JIOMAILIHUX 3a/1aHui TIOCPEICTBOM
AJIEKTPOHHON MOYTHI
2. CrtpoeHue BemiecTBa Jlexums ITpoGieMHas nexkus
JIaGoparopHoe 3ansaTue | [luckyccus, peneHue Kenc-3a1auuii,
TECTUPOBAHUE, XUMUUECKHM
HKCIEPUMEHT
CamocTosTenbHas [TonGop u aHamu3 CTaTUCTUYECKUX
pabota JTAHHBIX
3. 3aKOHOMEPHOCTH Jlexums Jlexuusi-6ecena ¢ UCMOIb30BaHUEM
MPOTEKaHUsA KOMITBIOTEPHBIX U MYJIbTUMEIUUHBIX
XUMHUYECKHUX CpeJICTB O0OyUeHus
peakuuii JlaboparopHoe 3ansTHe | [luckyccusi, pemieHne Kenc-3aaanuii,
TECTUPOBAHUE, XUMUYECKHI
HKCIIEPUMEHT
CamocTosiTenbHas KoncynsTupoBanue u npoBepka
paboTta JIOMAIITHUX 3a/laHui TTOCPEICTBOM
AJIEKTPOHHON MOYTHI
4, PacTtBOpBI Jleknsa [TpobGnemHuas nexmust

JlaGopaTopHoe 3aHsITHE

Juckyccus, penieHne Kenc-3a1annid,
TECTUPOBAHUE, XUMUYECKUI

HKCIIEPUMEHT
CamocTosTenpHas [TonGop u aHaMU3 CTATUCTUUYECKUX
pabora JTAHHBIX

Ha

ONBITHBEIM IIYyTEM U3YUUTH BJIUAHUC (baKTOPOB Ha CMECIICHHUE XUMHUYCCKOI'O PAaBHOBECHS.

MNPOTCKAIOT HA KaroaA¢ W aHOAC IIpU MPOBCACHUU

6. OueHouHble cpeacTBa (MaTepuajbl) JJsl TEKYLIEro KOHTPOJSI YCIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTAlMH 00y4AI0IINXCS



6.1. KOHTpO.]'IbHLIe BOIIPOCHI A/l CAMOKOHTPOJIAA 1 CAMOCTOATEC/IBHOIO U3YUYCHUSA

H~own

N O

10.
11.
12.
13.
14.
15.

16.
17.

18.
19.

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

28.
29.
30.
31.

32.

[aiite omnpeneneHUe OCHOBHBIM XWMHUYECKHM MOHSTHSAM: aTOM, XHMHUYECKHI
AJIEMEHT, U30TOIHBIA COCTAB aTOMOB, MOJIEKYJIa, TPOCTHIC U CIIOKHBIE BEIIECTBA.
Yro Takoe amutorponus? [IpuBenure npuMepsl aluIOTPONHBIX COCIUHEHUM

[laiiTe onpeneneHue NOHATUAM: TOPHAs OPOJA.

KakoBa kiaccudukanys HeOpraHM4eCKUX U OPraHUYECKUX BEIECTB, BXOSIINUX B
COCTaB FOPHBIX MOPOI?

Urto Takoe aucnepcHas cucrema?

KakoBa kiaccugukarus JUCTIepCHBIX CHCTEM?

[lepeuncinre MeTOABI NCCIEAOBAHUSA TOPHBIX MTOPOJ.

Haiite (QOopMyIHMpOBKY 3aKOHaM: 3aKOH COXPAaHEHHMS MAacChI-DHEPTHH, 3aKOH
SKBUBAJIEHTOB, IIOCTOSIHCTBA COCTaBa, KPAaTHBIX OTHOIIEHUM, ABOraapo.

KakoBa kiaccupukamnmsi XMMUIECKIX PEAKIUi: TI0 YHCITy MCXOJHBIX BEHICCTB H
MPOJYKTOB PEAKLMH, O BBIICICHUIO WIH MOTJIOLIEHUIO TEIUIa, 10 arperaTHOMY
COCTOSTHUIO MCXOJHBIX BEIIECTB U MPOIYKTOB PEAKIIUHU, IO HATHIHIO/OTCYTCTBHIO
Karajau3aTopa/uHruOuTOpa, MO OOpaTUMOCTH, IO HM3MEHEHHUIO CTeleHU
okucnenus? [IpuBenure mpumepsl.

Kakosa knaccudukanus OBP? IIpuBenute npumepsl.

KakoBbI ctocOOBI BBIpXKEHUS KOHIIEHTPAIIUH PACTBOPOB?

KakoBbl 0COOEHHOCTH CTPOEHUS aTOMa.

YTo TaKO€ U30TOMBI.

Chopmynupyiite [lepunonnyeckuii 3akon /. 1. Menaeneesa.

KakoBa CBSI3b DJIGKTPOHHOTO CTPOEHHUSI aTOMa C €ro TOJIOKEHHUEM B
nepuoanydeckoit cucreme. ChopMynupyiTe CBOWCTBa aTOMOB, MEPUOIUYECKHU
W3MEHSIONINECS B 3aBUCMMOCTH OT aTOMHOTO HOMEpA: paJInyChl aTOMOB M MOHOB,
SHEPTHUsl HOHU3AIUH, CPOACTBO K 3JIEKTPOHY, SJEKTPOOTPULIATEIBHOCTD.

Kaxwe Bunpl XUMHUYECKOMN CBI3HU

KakoBbl OCHOBHBIE OCOOEHHOCTH XWMHYECKOTO B3aUMOJICHCTBUS U MEXaHHU3M
00pa3oBaHMsT XUMHUYECKOU CBSI3HU.

KakoBbl 0COOEHHOCTH CTPOCHHUS KOMIUIEKCHBIX COSAMHEHUN

[IpuBenuTe MpUMEpPHl KOMIUJIEKCHBIX COEIUHEHUH, BXOJAIIUX B COCTAaB TOPHBIX
MOPOJI U IPOKIACCUPUITUPYITE UX.

YTo TakOo€ XUMHYECKOE PAaBHOBECHE.

[TpuBenuTe mpuMepsl 0OpaTUMBIX U HEOOPATHUMbIE XUMUYECKUE PEAKIIHU.
Chopmymupyiite [punmun JlelllaTense, KakoBO €ro MpakTUYECKOE 3HAUYCHHUE.
Uro Takoe KoHcTaHTa CKOPOCTH XUMUYECKOH peakiny, ee (GU3MUeCcKuii CMBICT.
[aiite onpeneneHne Kataan3y, KaKOBbI €r0 BUJIbI?

Yro takoe Karanuzatopsl u MHTHOUTOPHI?

KakoB MexaHn3M BIMSIHUS KaTaau3aTopa Ha CKOPOCTh XUMUYECKON peaKIINK?
KakoB MexaHn3M BO3HUKHOBEHUS AJIEKTPOIHOTO MOTEHIMANIA Ha TPaHULIE METall
— pactBop?

KakoBbl OCOOCHHOCTHM TIPOTEKAaHUS PEaKIUi dIIEKTPONIM3a PpACTBOPOB U
pacmuiaBoB BemiecTB. Chopmymupyiite 3akonsl Dapaes.

KakoBbI 3aKOHOMEPHOCTH MPOIECCOB PACTBOPEHUSA?

Kaku3zmensiercs sHTambpmus, 3HTponus U sHeprus [ mb6ca npu pacTBOpeHUH.
Jaiite ompeneneHue pa30aBIEHHBIX, HACBHIICHHBIM U  TMEPECHIICHHBIM
pacTBOpaM.

ChopmynupyiiTe  OCHOBHBIC  TIOJIOKEHUS  TEOPUU  DIEKTPOTUTHUECKOMN
JUCCOLUALINN.



33.
34.
35.
36.
37.
38.
39.

KakoBBEI OCHOBHBIE ITOKa3aTeNIM JUCCOLMAIIIN?

KakoBbl 0COOEHHOCTH PACTBOPOB CHIIBHBIX DJIEKTPOJIUTOB.

KakoBo npousBeaeHne pacCTBOPUMOCTH MAJIOPACTBOPUMBIX JIEKTPOIUTOB.
[aiite onpenenenue: BoaopoiHblid MoOKa3aTeb.

IIpuBenure npumeps! MHIUKATOPOB.

Urto takoe ['maposnus coneit?

KakoBbI OCHOBHBIE TTOKA3aTENU THAPOJIN3A COICH?

Camocmosamenvroe uszydyenue vamepuaia npoeo()umc;z no Cﬂe()yiowww memam.

- Amorponusi, IpUMeps! AJUIOTPOIHBIX COCIUHEHUN

- @yHJaMEHTAJIbHBIEC U YACTHBIC 3aKOHBI. 3AKOH COXPAHEHUSI MACChI-3HEPIHH;
3aKOH OKBHUBAJICHTOB, IIOCTOSHCTBA COCTAaBa, KpATHBIX OTHOLICHUH,
ABorazipo

- Mzotomnsl. [Ipumepsl H30TOMNOB.

- Hcropus pa3BuUTHSA IPEACTABICHUM O CTPOCHUH aTOMA.

- XUMHYECKasl CBSI3b U CTPOCHUE MOJIEKYJL.

- Xumuueckas TepMoauHaMuka. IlepBbId, BTOpOM W TPETHM 3aKOHBI
TEPMOJIMHAMUKH.

- HMHpaukaTtopsl.

6.2. KoHTposbHble BONpPOCHI M 3aJaHMs [JIsi TNPOBeJeHHS MPOMEKYTOYHOM
arrectauuu. [IpuMepHbIii NepedeHb BONPOCOB K IK3aMeHY

1.

2.
3.
4

© ®

10.
11.

12.
13.
14.
15.
16.
17.
18.

19.
20.

OcHOBHBIE TIOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO YUEHUSI.

Krnaccudukanus mpoCcThIX U CIOKHBIX HEOPTAHUYCCKUX BEIECTB.
Knaccudukanus opraHMuecKux BEIIeCTB.

[TonsiTue o aucnepcHoi cucreme. OCOOEHHOCTH CTPOEHUS AUCIIEPCHBIX CUCTEM,
CJIararIuX ropHbIe MOPOJIbI.

CTpyKTypHBIE €IWHHUIIBI BEIIECTB: aTOM, MOJIeKyJa, WOH. AOCOIIOTHas u
OTHOCHUTEJIbHAS Macca aTOMa U MOJIEKYIL.

Macca. 3akoH coxpaHeHus: Macchl BemecTB. KomnuecTBo BemniecTBa. ModsipHas
Macca BelleCTBa.

3akoH ABoraapo. MouspHblii 00beM Ta3a. 3aKOH TOCTOSHCTBA COCTaBa
BEILIECTBA.

XUMHYECKUE PEAKIINU: TIOHATHE U TPU3HAKN XUMHUECKUX PEaKIIHil.
Knaccudukanust XaMUuecKuX peakiiuid.

Oco0eHHOCTH CTPOEHUS aToMa. BalleHTHOCTh U CTENeHb OKUCTICHHUSI.
ITepuonnueckuii 3axkoH .M. MenneneeBa. @U3NYECKUN CMBICI MOPSIKOBOTO
HOoMepa dneMeHTa. CoBpeMeHHas GopMyIupoOBKa 3aKOHA.

[lepmonuueckas cucremMa »JJIEMEHTOB, €€ CTPOCHHUE: TEPUOIbI, TPYIIIHI,
noArpymnmnsl. [IpyunHa nepuoANYHOCTH CBOMCTB aTOMOB.

DJIEKTPOHHOE CTPOCHHUE S-, P-, d-, f-271eMeHTOB, X MOJOXKEHNE B CHCTEME.
Xumudeckas CBA3b. Bujbl cBA3U.

OCHOBHBIE TIOJIOKEHUS TEOPUU OKHUCIUTEIHLHO-BOCCTAHOBHUTEIIBHBIX PEAKIIHA.
Baxxneiiine oKUCIUTENN U BOCCTAHOBUTEINH.

Knaccudukamust OBP. CocraBnenne OBP meTomaoMm anexkTporHOro OanaHca.
Koppo3usi meTtamioB Kak pe3yJabTaT TEPMOJAMHAMHUYECKON HEYCTONYMBOCTH
METaJUIOB B OKpyXaromed cpeae. XUMHYECKas U DIEKTPOXUMHYECKAs
KOppO3Husl.

3amuTa METaIOB OT KOPPO3UU. DIEKTPOXUMUUYECKHE U HEITIEKTPOXUMUICCKIE
METOJIbI OOPHOBI C KOPPO3HUEH.

DNEKTPOIN3 PACIIIIABOB U PACTBOPOB 3JIEKTPOIHUTOB.

Oxkcupsl: cTpoeHue, GU3ndeckne, XMMIUIEeCKHe CBONCTBA, MTOTYICHHUE.



21. Kucnotsl: cTpoeHue, pusndeckne, XUMHUYECKHUE CBOMCTBA, TOTyUYeHUE.

22. T'upoKCuIbl: CTpoeHUE, GU3NIECKIE, XMMUUECKHE CBOMCTBA, MOJyICHHE.

23. Comnu: cTpoeHue, GpU3HUECKUE, XUMUYECKUE CBOWCTBA, TIOTYUYCHHE.

24. MexaHuzm INEKTPOIUTUYECKOM JIICCOITUAITHH. DJEKTPOIUTHI u
HEDJICKTPOJIUTHI.

25. OCHOBHBIEC TIOJIOKEHUSI TEOPUU DIIEKTPOIUTHUECKON auccouuanuu. CreneHs u
KOHCTaHTa JUCCOIMALINH.

26. XKecTKoCTh BOJBI U CITIOCOOBI €€ yCTpaHEHHS.

27. CkopocTh XUMHUYECKOW peakmuu. DakTopbl, BIUSIONIME HAa CKOPOCThH
xumuueckoi peaknuu. [Ipasuno Bant-I'odda.

28. TlonsTHE O KaTanu3e M KaTaau3aTropax.

29. XuMuueckoe paBHOBecHe U yciioBus ero cMmemenus. [Ipuanumn Jle-Ilarense.

30. PacTBopuMocCTb BemiecTB. DaKTOPbI, BIUSIOMINE HA PACTBOPUMOCTH BELIECTB.

31. Tennossie a3 pekThI Mpu pacTBOpeHHH. KprcTammoruaparsl.

32. CiocoObl BBIpaKEHUSI KOHIIGHTPALMU pPacTBOpoB. [IporeHTHas, MojspHas u
HOpMaJibHasi KOHLIEHTPALIUU PacTBOPA.

33. KoMIuIeKkCHBIE COSIMHCHHUS, UX CTPOSHUE M HOMEHKJIATypa.

34. I'maponus coneii. CteneHpb rUIpoIn3a.

6.3. OueHo4HbIe cpeacTBa (MaTepUAJIbI) /ISl TEKYLEro KOHTPOJISI yCIeBaeMOCTH

IIpumepsI CJI0BAPHOIO AUKTAHTA

Tema 1 «Hucrele BewecTBa U CMECH»

OcHOBHbIE TEpPMHHBI M TIOHATHA: BO3TOHKa (cyOiumalusi), BbIIapUBaHUE,
reTeporeHHasl CMech, 'OMOT€HHAas CMECh, JI€KaHTalus, TUCTHILISALMS (TIeperoHka),
0co00 4YHCTOE BEIIeCTBO, OTCTaMBaHUE, CMeCh, (GUIbTpPOBaHUE, (DpaKLHOHHAS
IIEPETOHKA, YUCTOE BEIIECTBO, IKCTPAKIIUSI.

Tema 2 «OcHOBHBIE 3aKOHBI XUMUN»

OcCHOBHBIE TEPMHMHBI U TIOHATHS: aOCONIOTHAs Macca, 3aKOH ABOraJpo, 3aKOH
bonnsa-Mapuorra, 3akoH I'eli-JIroccaka, 3aKkOH KpaTHBIX OTHOLUCHUH, 3aKOH
MOCTOSIHCTBA COCTaBa, 3aKOH IPOCTBIX OOBEMHBIX OTHOLICHWH, 3aKOH COXpaHEHHUs
MacChbl BEIIECTB, 3aKOH OJKBHBAJICHTOB, MOJIb BEIIECTBA, MOJIIpPHAs Macca,
OOBEIMHEHHBII Ta30BbI 3aKOH, OTHOCHUTENbHAs aTOMHash Macca, OTHOCUTEIbHas
MOJIEKyJIsipHasi Macca, ypaBHeHue MeHnaeneeBa-Kiaiinepona, uucino Asorazapo,
SKBUBAJICHTHAs Macca.

IIpuMepsI TeCTOBLIX 3aaHUI
Tema «Teopus 3nEKTPOIUTUUECKON AUCCOLMALIMI
1. HauOomnpliee KOJIMYECTBO HMOHOB 00pa3yeTcsi MpU MOJIHON HIEKTPOIUTHUECKON
aucconuanuu 1 Moib
1) runpokcuia HaTpUs
2) ruapokcuaa 6apus
3) cynbdaTa aTrOMUHUS
4) xnmopua alTtOMUHUS
2. HaunOompIiee KOJIMYECTBO HUTPAT-UOHOB 00pa3yeTcs B pacTBOpE MpH AUCCOLUAIMH |
MOJIb
1) HuTpara alrOMHUHUS



2) autpara meau (11)
3) HuTpara HaTpuUs
4) HUTpaTa KaabLusl
3. DAEKTPOIUTOM SBISETCS KaKJ0€ U3 IBYX BEIIECTB:
1) nponiaHoJ U coNsiHAsI KUCIIOTa
2) cepHas KMCJIOTa U OCH30JT
3) XJIopu HATPUS U alleTaT Kalus
4) cepHas KHCIIOTA U TOIYOJI
4. CnaObIM 3JIEKTPOJIUTOM SIBIISICTCS
1) xJ10pOBOIOPOIHASL KHCIIOTA
2) cynbdar HaTpHs
3) cepoBOIOpOIHASL KMCIIOTA
4) TUaPOKCHU TUTUS
5. Haunbomnbliee KOIUYECTBO XJIOPUA-UOHOB 00pazyeTcsi B pacTBOPE MPHU JIUCCOLMALINU
1 monb
1) xnopuna xenesa (II)
2) xnopuaa cepedpa
3) xnopuna 6apus
4) xyiopujia alTtOMUHUS
6. B xakoM psity Bce yKa3aHHbBIE BEUIECTBA SIBIISIOTCS HEAJICKTPOIUTAMU?
1) aTanon, xJIopuI Kawsl, cyibdar oapus
2) pubo3a, TUIAPOKCHU]] Kalusl, alleTaT HaTPHs
3) caxapo3a, IIMIEPUH, METaHOJI
4) cynabdar HaTpus, INI0K03a, YKCYCHAsl KUCIO0Ta
7. Jlamrouka mpuOopa JUIsl UCHBITAHUS BELIECTB HA 3JEKTPUYECKYIO MPOBOAMMOCTH
3aropuTCs NpU NOTPYKEHUH IEKTPOOB B BOJHBIN pacTBOP
1) caxapo3sbl
2) anerara HaTpUs
3) rmnepuHa
4) sTaHona
8. KonuentpupoBaHHas cepHast KUCIO0Ta PH OOBIUYHBIX YCIOBHSIX B3aUMOJIEHCTBYET C:
1) xenezom
2) anrOMUHUEM
3) HIMHKOM
4) oxcunom kpemuus(IV)
5) runpokcuom meau(1l)
9. JIBa BemiecTBa BBIMAAIOT B OCAIOK IPH B3aUMOACHCTBUH BOJAHBIX PACTBOPOB:
1) cynbdara cepebpa u bpomuaa 6apus
2) xapOoHaTa HaTpus U XJjopuaa dapus
3) autpara xene3a(lll) u runpoxcuma meau(Il)
4) nutpata xene3a(ll) u cynspuna xanus
5) cynwdara xene3a(ll) u ruapoxcuaa Gapus

Tema 2 «OKUCIUTETLHO-BOCCTAHOBUTEIBHBIC PEAKIIAN

1. PeaKHI/II/I, B KOTOpBIX HU3MCHAIOTCA CTCIICHHU OKHUCJIICHHA, HA3BIBAKOTCA:
a) COeTMHEHUS



0) pa3noxeHus
B) OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE
') OKHCJICHUS
2. [IpucoeauHeHue 31EKTPOHOB COMPOBOXKIACTCSI:
a) IOHWXCHUEM CTEIICHH OKUCIICHUS 2JIeMEHTa
0) MOBBILICHHEM CTEIIEHU OKHUCIICHUS dJIEMEHTa
B) HE U3MEHSETCS CTETIEHb OKUCIICHUS 2JIEMEHTA
3. YacTu1ia, MoBBIIIAIONIAs CBOIO CTENEHb OKHCIICHUS, HA3bIBACTCS
a) OKHUCIIUTEIb
0) BOCCTaHOBUTEITb
B) KHCJIOPO/JT
4. [Touemy aTOMBI METAJJIOB SIBJISIOTCS BOCCTAHOBUTEJIAMU?
a) TOJIBKO OTZA0T JIEKTPOHbI
0) TOJIbKO IPUHUMAIOT AJICKTPOHBI
B) MOTYT OTZIaBaTh U MPUCOCIUHSTD JIEKTPOHBI
5. OTnaya 31EKTPOHOB COMPOBOMKIACTCS:
a) TOBBIIIEHNUEM CTETICHU OKHUCIICHUS
0) HE U3MEHSETCS CTETIEHb OKUCIICHUS
B) MIOHIKAETCS CTETICHb OKHCIICHHS
6. Beibepute Gpopmysbl BeecTB, KOTOPBIE SBISIOTCS OKUCITUTEIISMU:
a) O2
0) HNO3
B) H>
r) KMnOg4
7. Beibepute peakuuu OBP:
a) H2+ Cl, = HCI
6) Cu+ 0O2=Cu0O
B) NH4CIl = NH3z + HCI
r) CaO + CO2=CaCOs3
8. MeTo]1 371eKTpOHHOTr0 OajlaHca OCHOBAH:
a) Ha CPABHEHUU CTETNIEHEW OKUCIICHHS DJIIEMEHTOB
0) Ha COCTaBJIEHUU MOITypeaKLuit
9. K cHITbHBIM OKHCITHTEINSM TPUHA/IIISKAT SJIE€MEHTHI:
a) HeMeTaJlIbl BepxHel yactu VI rpynmnsl
0) HemeTayibl BepxHe yactu VII rpynmst
B) HEMETAJLIbI
I') METaJIJIbl
10. TUnbl OKUCIUTETHHO-BOCCTAHOBUTEIBHBIX PEAKLINI:
a) MEeXMOJIEKYJISIPHbIE peaKuu
0) BHYTPUMOJIEKYJISIPHbIE PEaKIIUU
B) pa3JIOKEHUS
T') AUCIIPONOPILIMOHUPOBAHUS
11. Yemy paBHa cT€NE€Hb OKUCIIEHUS a30Ta B COCUHECHUSX
N20s HNO3 NaNOs3 Fe(NO3)3
a) -2
0) +2
B) +5
r)0
12. B KaKoM psi/Ty BEIIECTB, CTENeHb OKHCTeHus O
a) H202; OF2; CO
0) O2; CuO; H20
B) Al203; 02 ; CO2



r) WO3; CO ; H2COs
13. Ha ocHOBE 3JIEKTPOHHOTO CTPOSHHUS aTOMOB yKa3aTh, MOT'YT JIH ObITh
OKUCTTUTEISIMU:
a) aTOMbl HaTpUs
0) KaTHOHBI KaJIHS
B) MOJUJ UOH B CTEIIEHU 16
r) ¢GTOPHI MOH B cTEeneHH -1
14. O6uiee uncino ko3(pPUIMEHTOB B ypaBHEHUHN
Cu + HNO3z = Cu (NO3)2+ NO2 + H20
a)4
0) 6
B) 8
r) 10.
15. B ypaBHeHUU peakuuu:
NHz + O2= NO + H20 umcno oTaaHHBIX ¥ IPHUHSTHIX JIEKTPOHOB PABHO:
a) 3:2
0) 4:5
B) 5:6
r) 1:4
16. Ykaxure cxembl OBP, B KOTOpBIX BOJIa SIBIISIETCS OKUCITUTENEM:
a) CaO + H.0—
6) H.O + Cl, —
B) K+ H0 —
r) KH + H.0 —
17. Ykaxxute caMblii CHIIbHBIA OKUCIUTEb:
a) KHCIOpOJ
0) KOHIICHTpUPOBAHHAs CepHAasi KUCIOTa
B) Top
T') SJIEKTPUYECKUM TOK Ha aHOJIE MPH AJIEKTPOIIU3E
18. Mex 1y KakuMu BeleCTBAMH HE MOXeT nporekats OBP?
a) cepoBOAOPO M HOJOBOOPOT
0) cepoBomopoa u okcu cepsl (IV)
B) a30THAs U CepHasi KUCIOTHI
T') a30THas KUCJIOTa U cepa
19. J1ns peakunu OBP, mporekatromieit o cxeme, cyMma K03 (GULHEHTOB:
Si Ha+ O2=SiO2+ H20
a) 4
0) 6
B) 8
r)2
20. Kakue u3 nepeuncieHHbIX HOHOB MOTYT ObITh BOCCTAHOBHUTEISIMU?
a) Cu®*
6) CI
B) S
r) AT

IIpuMepsbl THIIOBBIX 33124
Tema «OcCHOBHBIE NOHSTHS W 3aKOHBI, HCIIOJIB3YyEMbIE IPHU HCCIEJOBaHUU
BEIIECTBEHHOI'O COCTaBa TOPHBIX MOPOI»
1. BbluucnuTe MaccoBble OTHOIICHUS XMMHUYECKUX JJIEMEHTOB B KapOoHaTe
KaJIbIIHAL.



ok~

Onpenenure GopMyny COETUHEHUS, €CITH U3BECTHO, YTO OHO COAEPKHUT 28%
Metasua, 24% cepsl, 48% Kkucnopoaa 1o macce.

BreiBequte Gopmyny kpucTamioruapara Xjaopuaa 0apusi, eCiu H3BeCTHO, YTO
MpY NpOKAIMBaHUM 36,6 T COM NTOTEPSI B Macce COCTaBISET S, 4 17

B kakoii Macce okcujia KaJIbLHs COJEpKUTCs 1,6 T KaJbLus.

Jlnst BoccraHoBieHus: meau u3 okcuaa meau (l1) m3pacxomoBaH BOIOPOS
o0beMoM 4,48 1. CKoABbKO Menu (B T') IPHU STOM BBIIACTHIOCH?

Tema «PacTBOpBI»

1.

Kakoit o6vem 10% pactBopa comsHoit kuciaotel (p=1,0474 r/mi)
HEOOXOIUMO B3ATh JJIS COJITHOKHUCIOTHOWM OOpaOOTKM CKBaXHUHBI B
pu3aboiHOM 30HE, coaepkalleil kapOOHAT Kajblus, €CIU B pe3ylibTaTe
00pabOTKH BBIIETHIOCH 186 J1 yrIeKucioro rasa.

Cwmemanu pactBop coiu Maccoid 200 r ¢ MaccoBOM J0JIel pacTBOPEHHOTO
BemiecTBa 5% u pactBop Maccoit 100 T ¢ MaccoBoOi J10JI€# TOTO K€ BEIIECTBA
15%.Yemy paBHa MaccoBas J10Ji1 paCTBOPEHHOTO BEIIECTBA B MOJIYYEHHOM
pacTBope.

Tema «Teopust 3MEKTPOTUTUUECKON JUCCOUUALIMN

1.

Jlisa monmyyeHus: aucnepcHoil (a3l Oe3rIMHHCTOro OypoBOTO pacTBOpa C
KOHJICHCHPOBAHHOW TBEPION (a30il MPOBOIAT PEAKIHUI0 B3aUMOJICHCTBUS
noHoB Mg?*c menousto (NaOHumm Ca(OH)z). Hamummmure peaknun
MIOJIy4YEHUS TUIPOKCH/1a MarHus.

[Ipy MOATOTOBKE BOJBI, coieprkamieil MoHsl Fe®', g 3akaukm B TIact
MPOBOJAT W3BECTKOBaHWE. /ISl 3TOro B BOAY MJOOABISIOT H3BECTKOBOE
MOJIOKO, YTO TPUBOJUT K O0Opa3oBaHUIO HEPACTBOPUMOIO  OCajKa
ruapokcuaa kenesa (lll). Hamummre MonekynspHoe, TOIHOE H
COKpAIICHHOE HOHHO-MOJIEKYJISIPHOE YPAaBHEHUS PEAKIINH.

Hcnonb3ys cokpali€HHblE HOHHO-MOJIEKYJISIPHBIE YPAaBHEHMSI peaKIMi
HalucaTh IOJIHBIE HMOHHO-MOJIEKYJSIDHBIE W MOJEKYJISPHbIE YpPaBHEHMS
peakuuii XMMHUYECKUX MPOIECCOB, NMPOUCXOMAAIIUX HPU MOJITOTOBKE BOJBI
JUIS 3aKA4KH B TJIACT:

a) Ca?* + 2HCOj3 + Ca(OH), —

6) Mg?* + 2HCO3 + Ca(OH), —

B) Fe* + Ca(OH); —

r) Fe?* + Ca(OH), —

Tema «OKHUCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI

1. CormacHo kapOUAHOM THUIOTE3bl HEOPraHUYECKOTO IPOUCXOKICHUS
Heptu JI. M. MenneneeBa BO3HUKHOBEHHIO HE(PTH CIIOCOOCTBYET
peakuus B3auMozeicTBusi BoAbl ¢ kapOugom xenesza (Il). Hamumure
YPAaBHEHUS  XMUMHMUYECKHX  peaKkUHuid. YKaXUT€  OKUCIHUTEIb W
BOCCTaHOBUTEb.

2. HanummmuTe mnpuMepbl OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX — pPEaKLUi
KOpPpO3UM METAJUIMYECKUX W3JeINil W3 Keneza, Menu, cepebpa Hu
QTIOMUHUS B OKUAKUX HedJekTponuTtax (B HedTH, B cepe, B
OpPraHMYECKUX BEIIECTBAX).

3. Hanummure ypaBHEHHE OKHCIUTEIHHO-BOCCTAHOBUTEILHONW pEaKIHH,
MPOJAYKT KOPPO3MH, OOpa3yIOUIUICS MPU KOHTAKTE CTaJbHOM TpPYyOBI C
JUOKCUIOM  Cepbl U  KHUCJIOPOJAOM. YKaXHUTE€ OKHUCIUTENIb WU
BOCCTAHOBUTEb.

4. Muxkpoopranu3Mbl I'DYHTOB 3HAUUTEIBHO YCKOPSIIOT Kopposuio. Tak,



HauOOJBIIYI0 OMACHOCTh  MPEICTABISIIOT  CyIb(haTpeIylHupyroIIme
OaKkTepuH, pPa3BHBAIONIMECS B WIUCTHIX, TJIMHUCTBIX M OOJOTHUCTHIX
rpyHTax. Hamuimmre peaknuio BOCCTAHOBJICHHUS Cyib(aTa MarHus
BOJIOPOJIOM.

IIpumep UTOroOBOI KOHTPOJIBLHON PadoThI

1. DAeKTpOoHHYIO KOH(DUTYpaLHIO nsznp6 B OCHOBHOM COCTOSIHUM HMEIOT aTOMBI U
uoHbl. Llndpel 3anumure B mopsiKe BO3pacTaHusl.

1. Mg

2. Ne

3.K*

-2
e

o Wk
O W

2. YCTaHOBUTE COOTBETCTBUE MEXKIY Ha3BAHUEM BELIECTBA U KJIACCOM HEOPraHMYECKHUX
COCIMHEHUH, K KOTOPOMY OHO IPHUHAJICHKUT. 5
HA3BAHME BEHIECTBA KIJIACC COEAMHEHNN

A) cepHas KucioTa 1) memnous

b) xnopua Hatpus 2) OCHOBHBIN OKCH]T

B) runpoxcua kanus 3) ocHOBaHuE

I') oxcut KambImst 4) amdoTepHBI OKCU

5) KUCIIOTBI
6)cpenHue coau

A b B I

3.CokpalieHHOe HOHHOE ypaBHerHe peakiuu Ba?" + CO3% = BaCO3 | cooTBeTCTBYET
B3aMMOICHCTBHIO:

1) BaCl2(p-p) u CaCO3;

2) BaCl2(p-p) u K2CO3(p-p);

3) Ba(NO3)2(p-p) u CO2;

4) BaSO4 uNa2CO3(p-p)

3anuimTe ero B MOJACKYISAPHOM, TTOJTHOM HOHHOM BHJIE, YKAKHUTE IIBET OCAJIKA.

4.3 npeyioxKEHHOTO TIEPEUHS OKCHJIOB BRIOEPHUTE JIBA OKCH/IAa, KOTOPHIS
B3aUMOJICUCTBYIOT C BOJIOM.

1) Si02

2) P205

3) BaO

4) Al203

5) CuO

3anumuTe B 10Jie OTBETa HOMEpa BEIOPAHHBIX OKCHJIOB

5.YcTraHOBUTE COOTBETCTBUE MEXKIY CXEMOM peakuy U U3BMEHEHUEM CTEIICHU
OKHCJICHUS BOCCTAHOBUTEIS B OTOM PEAKIMK: K KaKI0H MO3UIIMH, 0003HAUEHHON
OYKBOIA, TOIOEPUTE COOTBETCTBYIOIIYIO TIO3HIINIO, 0003HAUYECHHYIO IU(DPOIA.



CXEMA PEAKIINN N3MEHEHUE
CTEIIEHA

OKUCJIEHUA
BOCCTAHOBUTEJIA
A) NH3 + MnO2 — N2 + Mn203 + H20 1)-3—-0
Bb) Zn + KNO3 + KOH + H20— 2)-1—-0
— K2[Zn(OH)4] + NH3 3)0 > +2
B) CaH2 + H2S—CaS + H2 4)0—+4
I S + KOH — K2S + K2S03 + H20 5)+2 —
+4
6) +4 — +6
3anummre B TaOJIUIy BRIOpaHHBIE IIM(PBI O] COOTBETCTBYIOLIIMMH OYKBaMU

A b B r

6.YcTaHOBHUTE COOTBETCTBHE MEXY (POPMYIIOH COIM U OTHOLICHNEM €€ K THIPOIN3Y: K
Ka)XJJ0 1MO3UIMHU, 0003HaYeHHOH OyKBOM, TOAOSPUTE COOTBETCTBYIOUIYIO TO3UIIHIO,
0003HaYeHHYIO HUPOH.

OOPMVIIA COJIAN OTHOLIEHME K
I'MAPOJIN3Y

A) MgBr2 1) runponuzyercs 1o KaTHOHY
B) (CH3COO)2Cu 2) TUAPOIU3YETCS 110 AHHOHY
B) Fe2(S04)3 3) rUAPOIM3YETCS 110 KAaTHOHY
U QaHUOHY

I') NaF 4) runponusy He
HoJBepraercs

3anumure B TaOIUIy BEIOpaHHBIE IUQPHI 10T COOTBETCTBYIOLUIMMU OYKBaMHU.

A b B I

7. s cMeIeHust Xumuueckoro paBHoBecHs B peakuuu 2SOz + Oz <> SOz + Q
HE00X0aUMO

1) noHU3UTH TEMIIEPATYPY

2) IOBBICHTH TEMITEPATYPY

3) yBenuuuTh KoHIeHTpauuo SO2

4) yBenuuuTh KOHIEHTparuo SO3

5) yBeMUUTh AaBICHUE

6) YMEHBIITUTH JaBJICHUE

8. crionb3yst METO] DIIEKTPOHHOTO GalaHca, COCTaBbTe YPABHEHNE PEAKIHH:
K2Cr207 + H2SO4 + SOz = Crp(S04)3 + KoSO4 + ...

VYkaxnre OKHCIINTECIIb, BOCCTAHOBUTCIIb.

9. PaccunTarh Maccy METaUTMYECKOTO Ocajika, 00pa30BaBIIETOCs MPHU HarpeBaHuu 9,2 r
yKCycHOro anpaeruga u 15,9 r ammmagnoro pactBopa okxcuua cepebdpa(l), ecmu
MaccoBas JIOJIsl BBIXOAA MPOAYKTa cocTaBmwia 96% IO CPABHEHUIO C TEOPETHYECKHU



BO3MO>XHBIM.

10. Ha 300r wusBectHsika, couepxkaiero 25% mnpumeceit u 75% uucroro CaCOs,

HO,I[GﬁCTBOB&J'IH HM30BITKOM COJSHOM KHCJIOTHI.

BBIACIIUBUICTOCS ra3a.

7 CucreMa olleHMBAHMS IJIAHUPYEMBbIX Pe3yJbTaTOB 00y4eHHs

Beruuciure o0bem (mpu H.Y.)

®opmMa KOHTPOJIS 3a onqny pabory
Munum. | Makc. 6a/u10B Bcero
0aJU10B 0aJ10B
Texymui KOHTPOJIb:
- MUHU-OUKMAHM HA JIeKYUU 0 1x9 9
- CI0BAPHBLIL OUKMAHM HA 1AO0PAMOPHOM 3AHAMUU 1 2x9 18
- yuacmue 6 O1uY-onpoce Ha 1abopamopHoMm 1 2x8 16
3ausamuu
- mecmuposauue 1 2x4 8
- UMO0208asi KOHMPOJIbHASL paboma 1 10 10
- Hanucanue u 3auuma pegepama 1 10 10
- 3awyuma nabopamoprvix pabom (1-9 mema) 0 1x9 9
IK3AMEH 20
HToro 3a cemectp (Oucyuniuny) 100
OasIoB

8. YueOHo-MeToaMYecKOe U MH(POPMALTMOHHOE 00ecnedeHne JUCITUIIMHBI

8.1 OcHoBHas auTEparypa

1) XneHoBa H.M. Xumus (M30panHbie TaBbl) : ydeOHOe mocoOue / XITbIHOBa

H.M.. — Tromens : TroMeHCKHI WHAYCTpHaNbHBIA yHUBepcuter, 2019. — 86 c. —
ISBN 978-5-9961-2007-9. — TekcT : 2JIEeKTpOHHBIN // DIEKTPOHHO-OMOIHOTEUHAs

cuctema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/101456.htm

2) JlucoB H.W. Xumus : yue6noe nocobue / Jlucos H.U., Tromenuesa C.1.. —
Camapa : Camapckuii rocyapcTBEHHbIN TexHuueckuii yausepcutet, ObC ACB, 2017.
— 120 c. — Tekcr : 2neKTpOHHBIN // DnekTpoHHO-OMOIMOTeuHass cuctema IPR
BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/91145.html

8.2 /lomotHuTEBHAS JIUTEPATYPA

1) Jenwncona, 5. B. Atnac mo xumun: yaeoHoe nocobue / 5. B. Jlenncora. — FOxHo-

Caxamunck : CaxI'V, 2019. — 88 c.

2) bamae, ®. 3. Xumus Ui MHXKCHEPOB B NMpHMEpax, TECTax, 3ajadax :

yuebHoe

nocobue / @. 3. banaeB. — Mocksa, Bonoraa : Undpa-Unxenepus, 2024. — 192 ¢c. — ISBN
978-5-9729-1715-0. — Texkcr : anexrponnbii // LnppoBoit oOpasoBatensHbIii pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/143430.html;

8.3 IIporpammHoe obOecrieueHmne
1. Windows 10 Pro;
2. WIinRAR;
3. Microsoft Office Professional Plus 2013;



https://www.iprbookshop.ru/101456.htm
https://www.iprbookshop.ru/91145.html
https://www.iprbookshop.ru/143430.html

4.Microsoft Office Professional Plus 2016;
5.Microsoft Visio Professional 2016;

6.Visual Studio Professional 2015;

7.Adobe Acrobat Pro DC;

8.ABBYY FineReader 12;

9.ABBYY PDF Transformer+;

10. ABBYY FlexiCapture 11;

11. IIporpammuoe obecnieucuue «interTESSy;
12. CnpaBouHo-1ipaBoBast cucrema «KoHcynpranT [lmtoc», Bepeus «dkenepT»;
13. I1O Kaspersky Endpoint Security;

14. «AnTunnarunar.BY3» (unTepHer - Bepcus);
15. «AHTUIIarKAaT - UHTEPHET».

8.4 IIpodeccuonanbuble 6a3bl JAHHBIX 1 HHGOPMAIUOHHDBIE CTIPABOYHbIE
CHCTEeMbI COBpPeMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTHIA

1. Harepuer — pecypc: CnpaBouHo-npaBoBasi cuctema «KoncynbTant Ilmrocy
(http://www.consultant.ru);

2. Uutepuer — pecypc: http://www.iprbookshop.ru/ DnekrponHo-6ubIHOTEUHAS
cucteMma «IPR BOOKSy;

3. Hurepner — pecypc: www.biblioclub.ru/ DnekrponHo-6ubnnoTedHas cucrema
«YHUBEpCUTETCKast OMOIMOTEKA OHIIAHHY;

4. UnrepHer — pecypc: http://e.lanbook.com/ DnekTpoHHO-OMOMMOTEYHAsT cHCTEMa

YuuBepcurerckas oudimoreka «JIaHby;

5. Untepuet — pecype: https://cntd.ru DnexTpoHHbI (OHA HOPMATUBHO-TEXHUYECKOU U
HOPMAaTHBHO-IIPABOBOI HH(POPMAIIHH.

6. MWnrepuer-pecypc: https://petroleum.su/razrabotki/?ysclid=mlechsamgz288310327
Caiit Unctutyra xumuu PAH Cubupckoe otaenenue

7. Warepner-pecypc: https://ngv.ru/ HedrerazoBas BepTukans - HalMOHAIBHBIN
OTpacCIEBOM KypHal

8. NUnrepuer-pecypc: https://oilcapital.ru/ Oilcapital.ru Bee HOBOCTH 0 HedTH u rase B
Poccun u Mupe

9. MUnreprer-pecypc:  https://chemtech.ru/ Xummyeckas TexHuka — KypHaI
ExxeMecsuHbIi MEKOTpacIeBOM KypHaI

10. UnTepHer-pecype: https://www.neft-product.ru/ Hedre-IIpoaykT.py - HedTera3oBsrit
noptan Toproas Maomaaka no HepTu U HehTenpoaYKTaM

11. Hnrepner-pecype: http://www.anchem.ru/' ANCHEM.RU Poccuiickuii XuMuKo-
AHAJIMTHYECKUN MOpTa

12. NUnTepHer-pecypc: https://neftemir.ru/ Mup nedrenpoaykToB HayuHo-TexHHUYECKHI
KypHaI

9. OOecneyeHne 00pa3oBaTeJbLHOIO Mpouecca sl JUIl € OrpaHHYeHHBIMU
BO3MO’KHOCTSIMH 310POBbSI M HHBAJIH/I0B

VY4eOHble UM y4eOHO-METOJMYECKHE MaTepuaibl i CAMOCTOATEIbHOW paboThI
00yyYaromuxcsi U3 YMCiIa WHBAIMIOB U JIMII C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 37I0POBbS
(OB3) mpenoctaBisitoTcss B Qopmax, aJalTUPOBAHHBIX K OrPAaHUYEHUSM HX 3/0pPOBbS U
BOCIIPHUSATHS HHPOPMALIUH:

JInst caenbIX v CIaboBUASATITNX

- JIeKIMU O(pOPMIIIOTCS B BHJE IJIEKTPOHHOTO JOKYMEHTA, JOCTYIIHOTO C IOMOIIBIO
KOMIIbIOTEPA CO CHELMATU3UPOBAHHBIM IIPOrPaMMHBIM 00€CIIEUeHHEM;


https://petroleum.su/razrabotki/?ysclid=m1echsamgz288310327
https://ngv.ru/
https://oilcapital.ru/
https://chemtech.ru/
https://www.neft-product.ru/
http://www.anchem.ru/
https://neftemir.ru/

- THCbMEHHBIE 3aJaHMsl BBIINOJIHSIOTCS Ha KOMIBIOTEPE CO CHELMAIU3UPOBAHHBIM
IPOTrpaMMHBIM 00€CIIEUeHHEM, HJIU MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieuynBaeTCs HHIMBUyaTbHOE paBHOMEpHOE ocBetieHue He menee 300 mrokc;

- JUId BBINOJIHEHUS 3a/laHusl NPU HEOOXOAMMOCTU NPEAOCTABIAETCS YBEINYMBAIOLIEE
YCTPOMCTBO; BO3MOKHO TAK)KE UCII0JIb30BAHUE COOCTBEHHBIX YBEIUUYHMBAIOIINX YCTPONCTB;

- IUCbMEHHBIE 3aJJaHUs O(POPMIIIOTCS YBEITUUYEHHBIM HIPUPTOM;

- DK3aMeH U 3a4€T MPOBOAATCA B YCTHOH (hOpMe WM BBINOJHSAIOTCS B MUCHMEHHOM
(dopme Ha KOMITBIOTEPE.

JUist THYXUX | CI1a00CIIbIIAIINX

- JeKuuu OoQOPMIISIIOTCA B BMJIE 3JIEKTPOHHOIO JOKYMEHTa, JMOO0 HpPesoCTaBIIseTCs
3BYKOYCHWJIMBAIOILAs allllapaTypa UHAUBUAYAIBHOTO TI0JIb30BaHUS;

- IMCbMEHHBIE 3aJJaHHs BBIIIOJIHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOU (opMe;

- 9K3aMeH M 3a4€T MPOBOJATCS B IMHUCHBMEHHOH (opMe Ha KOMIIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMSL.

JUig au1 ¢ HapyLIeHUsIMU OIIOPHO-JBUTaTEIbHOTO anmapara:

- JIeKIMU Oo(GOPMIIIOTCS B BHJIE€ JIEKTPOHHOIO JOKYMEHTA, JIOCTYIIHOTO C ITOMOIIBIO
KOMIIBIOTEpA CO CIIELUAIN3UPOBAHHBIM IIPOTPAMMHBIM 00ECIIEUEHUEM;

- THCBMEHHbBIE 3aJlaHMs BBIIOJHIIOTCA HA KOMIIBIOTEPE CO CIEHMAIU3UPOBAHHBIM
MIPOrpaMMHBIM 00€CIIEYeHUEM;

- DK3aMeH U 3a4€T NPOBOAATCA B YCTHOM (hopMe WM BBINOJHAIOTCA B IHUCbMEHHOM
dbopme Ha KOMIIBIOTEpE.

IIpy HEOOXOTUMOCTH HpPENyCMaTpUBAECTCA YBEIMUYEHHE BPEMEHHM Uil MOATOTOBKU
OTBETA.

IIponienypa  mpoBeAeHUsT  NPOMEXKYTOUHOH — aTTecTalMM A8 OOydYaroUIMXCs
YCTAHABJIMBACTCS C YYETOM UX HWHAMBHIYAIbHBIX NCHUXO(PH3MUECKUX OCOOCHHOCTEH.
ITpoMexyTouHast aTTeCTallus MOXKET IPOBOAUTHCS B HECKOJIBKO JTaIOB.

[Ipu mpoBeneHUH NpoUeaypbl OLIEHUBAHUS PE3yJIbTaTOB 0OyueHHUs MpeaycMaTpUBaeTCs
UCIOJIb30BaHUE TEXHUYECKHX CPEACTB, HEOOXOMUMBIX B CBA3M C WHAWBUIYAJIbHBIMU
0COOEHHOCTSIMU 00YyYaromuxcs. OTU CPECTBA MOTYT OBITh MPEJOCTAaBICHbBl YHUBEPCUTETOM,
WJIA MOTYT MCIIOJIb30BaThCs COOCTBEHHBIE TEXHUYECKUE CPE/ICTBA.

[IpoBenenne mnpoueaypbl OLIEHMBAHMSI PpE3YyJNbTaTOB OOYyYEHHs JIOIYCKaeTcsi C
UCIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

ObecnieunBaeTcst JOCTyl K UHQOPMAIIMOHHBIM U Onbinorpaduyeckum pecypcam B CETH
WutepHer ans Kaxjaoro oOyuwaromerocss B opMmax, aJanTUPOBAHHBIX K OTPaHMYEHUSM HUX
3/10pOBbs U BOCTIPUATHUS MHPOPMAIUH:

Jlnst cnenbIX U caboBUAALIMX:

- B Ie4aTHOM (hopMe yBEJIMUYEHHBIM HIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

Jnist TIyXuX U caboCIbIaInX:

- B Ie4aTtHoO (opme;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

Jy1s 00y4daromuxcsi ¢ HapyUIeHUsIMH OITOPHO-/IBUTaTeNIbHOTO arnrapara:

- B IEUaTHOH (opme;

- B (hopme 3eKTPOHHOTO IOKYMEHTA;

- B (hopme ayanodaiina.

VY4eOHble ayAUTOPHUH ISl BCEX BUJIOB KOHTAKTHOM M CAaMOCTOSATEIbHON pabOThl, HayyHast
6ubnMoTeKa M MHbIE TIOMEIEHUs Il 00yUeHHs] OCHAIIEHBI CIIeUAIbHBIM 000py/I0BaHUEM U
y4eOHBIMU MECTaMH C TEXHUUECKUMHU CPEJICTBAMU O0yUYEHUS:

Jlnst crenbIX U caboBUAALIHX:

JUI TIYXHX U C1a00CbIIIAIINX



- ABTOMAaTH3UPOBAaHHBIM pabOYMM MECTOM IS JIIOJeH ¢ HapylIeHHeM ciyxa u

CJIA0OCBIIAIINX;
- AKYCTUYECKUN YCUJIUTEIb U KOJIOHKU;
J1Jis 00y4YaroIIuXCsi ¢ HAPYIICHUSIMH OITOPHO-IBUTaTEILHOTO arapara:
- IEPEIBUKHBIMU, PETYJINPYEMBIMH 3proHoMuueckumMu napramu CU-1,;
- KOMITBIOTEPHOM TEXHUKOU CO CIIeIUaTIbHBIM IIPOrPAMMHBIM 00€CIICYCHHEM.

10. MaTepuajbHO-TeXHHYECKOE o0ecnevyeHne TUCHHIIHHBI BKJIIOYAEeT:
1) bubmuoreunsiii poug PI'BOY BO «CaxI'Vy;

2) MynbTUMeIUITHOE 000PYIOBaHKE IS UTCHHS JICKIIMA-TIPE3CHTALIHIA;
3) TexHOJIOTHYECKOE U KOMITBIOTEPHOE BUPTYAIbHOE 000y 10BaHHUE;
4) TlakeT NpUKIaJIHBIX O0YYAIONIUX IPOTPAMM;
[Ipy mOATOTOBKE K MPAKTUYECKUM B3aHITHSIM M CAMOCTOSTEIBHOM paboTe MOXKHO
HCITOJIH30BaTh KOMITHIOTEPHBIC KJIACCHI CO CTAHIAPTHBIM IMPOTPAMMHBIM 00€CIICUCHUEM.
JIeKIMOHHBIE 3aHATUS JOJDKHBI MPOXOAUTh B  MYJIBTHUMEIUMHOW  ayJIUTOpPHH,
OCHAIlICHHOM KOMITBIOTEPOM W  MPOEKTOpoM. JIeKiuu KejaTeabHO  CONMPOBOXKIATH
Mpe3eHTalNEeH, coJiepKallled TEOPETUUECKUIA UILTIOCTPATUBHBIA MaTepHral.
[IpesenTtanus g0mKkHA OBITH TOCTPOEHA TI0 CIASAYIOMIEMY IPUHITUITY: TeMa, 11eJIb, 3a/1a4u
JIEKIMH, KPATKOE COJECPNKAHUE MPEAbIAYIIEH JIEKUUHA, TEOPETUYECKH MaTepuai, HUTOTU
JIEKIIMOHHOTO 3aHATHSA, 0003HAYEHBI BONPOCHI U 3aJaHUs ISl CAMOCTOSITEIIBHOTO U3YYCHHUS,

TeMa CJICAYIOUIEH JIEKIIUU.



