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1. MecTo nucuunauHbl B cTpykrype OIT

Huctmmmmaa  b1.0.27  «Xumus» oTHocuTcss K Onoky bl oOs3arenpHON dYacTu
o0pa3zoBaTeNbHOW MpOrpaMMbl 1O HamparieHuo noaroroBku 44.03.05 Ilemaroruueckoe
oOpazoBanue. ['eorpadus, Ouonorusi. Kypc xummm sBisercss (yHIaMEHTAIbHOW Y4eOHOM
JUCIUTIIIMHON M HOCUT HAayYHBIH, 00111€00pa30BaTEIbHBIN, MUPOBO33PEHUSCKUI U TIPHUKIAHON
XapakTep.

Axmyansnocms Kypca 00yCIOBJIEHa T€M, YTO XUMHSA OTHOCUTCS M YUCIY HUHTEHCHUBHO
pa3BUBAIOIIKXCS (YHIAMEHTAIBHBIX HAyK, BXHBIX Ui COBpeMEHHOro obmectBa. OCHOBHBIC
JOCTHKEHHUS] XMMHUU KacaloTcs IO3HAaHUS MPHUPOJIHBIX COEIMHEHUN W UX TpaHchopMaluii,
CHHTE3a HOBBIX BEIIECTB, IIYOOKOTO HM3y4YCHHS XWMHYECKHX IPOLECCOB, MPOTEKAIOIUX Ha
3emJie ¥ OCYIIECTBIISIEMbIX Ha IPOU3BOJICTBE.

Haubonee TecHble MEXIpEAMETHBIE CBS3U MPHU OCBOSHUH JWCHUILIMHBI PEATHU3YIOTCS C
Kypcamu «l'eorpagusi TOYB C OCHOBaAaMH MOYBOBeneHUs», «OOIIee 3emMieBenIeHUe»
oOs3arenpHOM wacTu nporpammsel, «lIpuponneie pecypcbl Mupa», «buouHauKauus U
MOHHUTOPHHT OKPYXKAIOIIe cpenbl» U3 4acTH, (OpMUPYEMOM ydacTHUKaMU 00pa30BaTEIbHBIX
OoTHONICHHI; «[ eoOXUMUS JTaHIIAPTOBY - TUCITUIUIMHON 110 BBIOODY..

2. [lnanupyemble pe3yJibTaThl 00y4eHH s MO0 JMCHHUILIMHE

Komnerennusa Nuaukaropsl JOCTUKEHUS

IMK-6. Cmocobern  wucno- | 3HaTb: OCHOBBI OOIIEH W HEOPraHWUYECKOH XWMHH, OCHOBBI
Jb30BaTh HayYHBIC 3HAHUS B | XMMHUYECKOW KMHETHKH U KaTaln3a.

00JIaCTH XUMHH, BIAJCTh | YMeTb: IMOHMMATh, HM3JlaraTb M KPUTHYCCKH aHAIM3UPOBATH
HaBbIKAaMH OIIBITHO- | 0a30By0 WH(OpMAIMIO B O0JACTH XUMHHU; HCIIOJIH30BAThH
IKCIIEPUMEHTAILHON TCOpPETHYCCKHE 3HAHWUS HA TMPaKTUKE JUIs OO0OCHOBaHHMS
JEATENIFHOCTH IO XUMHH B | XMMHYECKHX IPOIECCOB; IUIAHUPOBAaTh, OPraHU3OBHIBATH U
nporiecce (bopMUpOBaHUs | POBOIUTH YKCIIEPUMEHTAILHYIO pa0OTy B 00JIACTH XUMUH.
npeJMETHOW  KommeTeHIwH | Biaagerb:  Metomamu  o0paboTKHM, aHanmM3a M CHHTE3a
oOydJaronuxcsi B paMKax | JIJaOOpaTopHOM XUMHUYECKON “H(pOpMaIny; HaBBIKAMH
peanu3anuu OCHOBHOH | MIPOBEICHUSI XWMHUYECKHX pPACYETOB M PEIICHHS XUMHYECKUX
o01ieo0pa3oBaTeabHOM 3a/a4; METOJaMU U IpUEMaMH IIOCTAaHOBKH M BBIIOJIHEHUS
POTPaMMBEI OKCTIEPUMEHTA JIJIsl U3YYCHUs] XUMHYECKUX CBOWCTB BEIIECTB.

3. Coaep:xanue TUCHUIIMHBI

MHoroo6pa3ue HeopraHu4eckux BemlecTs. Bunbl HomeHknaryp. ['eneTnyeckas cBsizb.

Ilepnoanueckuii 3akoH u Ilepuonuyeckas cuctemMa XMMHUYECKHUX 3JI€MEHTOB. CTpoeHMe
atoma. Buapl XMMHUYECKON CBSI3M. THIBI KPUCTAUNIMYECKHX PEIIETOK. 3aBUCUMOCTh CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS.

OO0mue 3aKOHOMEPHOCTH XMMHYECKUX MporeccoB. CKOPOCTh XMMHUECKUX PEAKIUil U
CHOCOOBI €€ peryaupoBaHus. XumMuueckoe paBHoBecre. OCHOBBI XMMUYECKOH TEPMOAMHAMHUKHY.

JlucniepcHbie cucTeMbl. PacTBopsl, criocoOb! MX BbipaxkeHus. OO1I1e CBONCTBA pacTBOPOB
HEJIEKTPOJIUTOB.

PactBopsb! anextponutoB. OcHoBbl TOJl. Peaknuu obmena B pactBopax. BomopomHsiit
nokazarenb. ['uaponus coneii. bydephsie cuctemsl. JKecTKoCTh BOJIBI.

OcHoBbl 3nekTpoxumMuu. OcHoBHbIE MOHATUS Teopun OBP. Dnekrponus. Kopposus.

4, TemaTHu4ecKUil IJIAH

Ne Pasznensl u Tembl Bcero DopMBI 3aHATHI
n/n 4acoB | JIEKIMU | JIAOOPATOPHBI | CAMOCTOST
€ 3aHATUsA eJIbHas
pabota




1 | MHuoroo6pa3ue HEOPTaHUYECKUX 10 2 4 4
BEILECTB. | eHEeTHYEeCKas CBS3b.
2 | OcHOBHbBIC OHATHUS U 3aKOHBI XUMHH. 7 2 5
3 | Ilepmognueckuit  3akoH.  Ctpoenue 12 4 4 4
atoma. CTpoeHue BelecTna.
4 | O0mue 3aKOHOMEPHOCTU XUMHYECKHX 12 2 4 4
MIPOLIECCOB (TepMoiMHaMUKa u
KMHETUKA  XHMHYECKHUX  IPOIIECCOB,
XMMHYECKOE PAaBHOBECHE)
5 | Xumuyeckue cucreMsl. PacTBopbl 9 2 4 3
6 | PacTBOpBI 2JIEKTPOJIUTOB. 19 4 8 7
7 | OBP. DnekTpoXxuMu4ecKre mpoIecchl. 15 2 6 6
OK3aMeH 27 27
Hroro 108 16 32 60

5. Buabl o0pa3oBaTeibHOM AeATeIbHOCTH
3aHATHA JTEKIIHOHHOI0 THIIA

Jlekuua Nel. Mruoeoobpazue wneopeanuueckux eewjecms. Ienemuueckas cés3b.
XuMu4eckue DJJIeMEeHThl © BemlectBa. Kiaccudukanus BemectB. Kiaccel W Tpymmmbl
HEOpPraHMYEeCKUX BellecTB. Buabpl HOMeHKkIaTyp B XxuMuu. CocTaBieHHEe XUMUUYECKUX (HOPMYIT U
crocoObl HanMeHoBaHMs BeulecTB. KomriuiekcHble coeauHeHusl. KadecTBeHHblE peakuu Ha
Ba)KHEHIIIME KaTUOHBI U aHHOHBI KaK METOJ dKCIpecc-uAeHTU(PUKAUU BemlecTB. [ eneTnueckas
CBSI3b MEXy HEOPIraHMYECKMMU BELIECTBAMHA OCHOBHBIX KJIACCOB.

Jlekumss Ne 2. [lepuoouuecxuii 3axon. Cmpoenue amoma. Cmpoenue eeujecmsa. JIBe
(bopMynUpOBKH (MEHJENeeBCKas W COBPEMEHHas) NepuoAHYecKoro 3akoHa. CoBpeMEHHbIE
IIPEJICTaBICHUs] O CTPOEHUM aToMa. ATOMHOE SApO. OJIEMEHTapHbIE 4acTUlbl. SnepHble
peakuuu. PaanoakTMBHOCTB. XapaKTEpPUCTHKA COCTOSHHS JJIEKTpOHA B aTOME: aTOMHBIE
opOUTany; KBAHTOBblE 4YMCIA, MX (PU3UUECKUH CMBICT; MPUHLMIBI 3aNOJHEHHS AaTOMHBIX
opburaneif. OCHOBHOE U BO30YXKIEHHOE COCTOSHMS. EMKOCTH DIIEKTPOHHBIX — CIIOEB.
BanentHocTs. CTENEHb OKUCIEHUS.

Pa3HOBHIHOCTM NEPHOAUYECKONM CHUCTEMBI M €€ CTpyKTypa. llepuomel u rpymnmsl.
ONEKTPOHHBIE CEMEWCTBA. 3aKOHOMEPHOCTU IEPUOJNYECKON CUCTEMbI. M3MeHEeHue CBOMCTB
aTOMOB U MX COEIMHEHUI. 3aBUCUMOCTh PEAKIIMOHHOM CIIOCOOHOCTH 3JIEMEHTA OT IOJIOKEHUS B
NEPUOANYECKON CHCTEME U  CTPOECHHA aToMa. J3HAueHUue IEePUOJUYECKOro  3aKOHa
Jd.N.Menneneena.

Xumnyeckas cBsi3b. [Ipupona U OCHOBHBIE XapaKTEPUCTUKM XUMHYECKON CBS3U. THIIBI
XuMU4Yeckon cBsi3u. MonHas cBs3b. KoBanmeHTHast CBsi3b, €€ CBOWCTBa (HACHIIIAEMOCTb,
HalpaBJIeHHOCTh, NOJAPU3yeMocTh). JlBa MexaHu3Ma oOOpa30BaHUS KOBAJIEHTHOM CBS3H.
[TonsipHOCTE CBSI3M M NOJSIPHOCTH MOJEKYNI. Meramnnyeckas cBsA3b. BogopoaHas CBs3b.
MexMoneKyIsspHbIe B3aUMOJEHCTBUS.

Tunsl KpUCTAIIIMYECKUX PELIETOK, 00pa3yeMbIX BEIIECTBAMHU C MOHHOW M KOBaJEHTHOMN
cBsA3b10. CBOMCTBA BEIIECTB C Pa3INYHBIM THIIOM PELLETKH.

Jlekuuss Ne 3. Obwue 3axonoMepHOCMU XUMUYECKUX NPOYEcco8 (MepMoOUHAMUKA U
KUHEMUKA XUMUYECKUX Npoyeccos). JHEPreTHKa XUMUIECKUX TPOIecCOB. BHYTpeHH s SHEpTUs
BemlecTB. [lepBblif 3aKOH TepMOAMHAMHMKH. OHTajbIHs. TeruioBble 3(PQHEKThl XUMHUECKUX
peakiuii, UX CBA3b C BHYTPEHHEW sHeprueil u sHTanmpnuen. Teruiora oOpa3oBaHHs U TEIUIOTA
cropanus BemiecTB. 3akoH ['ecca. DHrponusa. Dueprus ['m60ca. YObuib sHeprum ['mbbca kak
Mepa peakIMOHHONW CIIOCOOHOCTH XMMUYECKON CHCTEMBI.

OCHOBBI XMMHYECKOM KUHETHKH. CKOPOCTh XMMHUYECKUX PEaKIUi, 3aBUCUMOCTh €€ OT
IIPUPO/IBI U KOHIIEHTPALMU PEarupyrOIINX BELECTB, AABJICHUS U TEMIIEPATYPbl. 3aKOH AEHCTBUS
Mmacc. [IpeacraBnenue 06 sHeprun akTUBaUK peakiuu. Appennyca. Karanuz. [TonoxuTenpHbIN




U OTPULIATENIbHBIN KaTaIn3. I'oMO- U rereporenssiii katanu3. @epmenTsl. Poinb karanu3aTtopos B
KHU3HEAESITEIbHOCTH KUBBIX OPIraHU3MOB, B 00pH0OE € 3arpsA3HEHHEM OKPY>KaIOLIEH cpebl.

VYdenue 0 XuMHU4YeCKOM paBHOBecuu. HeoOpaTumblie 1 00paTuMble XUMUYECKHE PEAKIIHH.
XapakTepucTuka XMMHUYECKOro paBHoBecus. CMelleHne XMMUYEeCKOro paBHoBecus. [IpuHuummn
Jle-lllarense.

Jlekmusi Ne 4. Xumuueckue cucmemol. Pacmeopwi. Knaccupukanuu TUCIIEPCHBIX
CUCTEM, UX CBOWCTBA. 30JI1 U Te€IU. A3PO30JH, IbIMbI, TYMaHBbI.

PactBopuMocTs. Brlpaxenue cocraBa pactBopoB. McTuHHBIE pacTBOopbl. MexaHusMm u
TEpMOJIMHAMHKA Tporiecca pacTBopeHus. CrocoObl BRIpAKEHHsI COCTaBa PacTBOPOB (MaccoBast
JI0JIs1, MOJISIPHAsE KOHLIEHTPAaLKs). 3aBUCUMOCTh PACTBOPUMOCTH BEUIECTB OT BHEIIHUX YCIOBUU
(TeMmieparypsbl, 1aBICHUS).

PactBopel  HeanmekTponuToB. OcMOC M OCMOTHYECKOE JaBieHue. lcnonp3oBaHue
oOpatHOro ocMoca B 60pbOe ¢ 3arpsi3HEHHEM OKpy»Karomel cpeabl. [loBbleHue TemmnepaTypbl
KWUIICHUS W TIOHIKEHUE TeMIIepaTypbl 3aMep3aHus pa30aBJICHHBIX PAacTBOPOB. 3akoHbI Payrs.
3HaueHue CBOMCTB pa30aBIEHHBIX pPACTBOPOB [UIsl SKU3HEAEATEIbHOCTH OpPraHU3MOB B
MPUPOJIHBIX BOJAX.

Jleknus Ne 5. Pacmeopul 21exkmpoarumog. InexkTpoauTbl. OCHOBHBIE MOJOKEHUS TEOPUU
3JIEKTPOJINTUYECKON  aucconuanuu. Mexanusm  gucconuanuu. CreneHb JIuccouuanuu
anekTposnToB. CuiibHble U cinadble  31ekTpoiauTsl. KoHcranTa auccouuanuu —ciaadboro
3JIEKTPOJIUTA.

Peakuuu oOMeHa B pacTBOpax 3JIEKTPOJIUTOB, MX HampasieHHOCTh. [IpousBeneHue
pacTBOPUMOCTU. YCIIOBUS 00pa3oBaHUs W PACTBOPEHHS] OCaaKOB. Poilb 3JEKTpONHUTOB B
KU3ZHEJEATEIIbHOCTH OPraHU3MOB.

DNEeKTpoNuTHYECKass JIUCCOLMAalWs W HMOHHOE MpOMU3BENECHHE BOAbL. BoaopoaHblil
nokazatesnb. Meroasl omnpeneneHuss pH. Pons pH B xuMuueckux, OHOJOTMYECKHX U
OYBOOOpa30BaTEIbHBIX MpoIleccax.

I'mpponus coneir B BOAHBIX pacTBOpax. IIpomecchl ruaponusa B >KMBOM M HEXHUBOU
IIPUPOJIE.

[Tonsitue o OydepHbix pacTBopax. bydepHbie cuCTEMBI B )KMBBIX OPraHU3Max, UX POJIb B
IKOCUCTEMAX.

Jlekuuss Ne 6. OBP. DOnexmpoxumuueckue npoyeccol. Teopuss OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakuuid. CTeneHb OKUCIECHUS U €€ onpeaeneHue. TUMUUHble OKUCIUTENN
Y BOCCTAaHOBUTEINH. BeliecTBa, MposBIAIOIIME IBOMCTBEHHbIE CBOWCTBA. [Iporecchl OKuciaeHus
u BoccraHoBieHus. Kmaccudukamus OBP. PaccranoBka ko3¢ ¢uUIIMEHTOB METOAOM
AIIEKTPOHHOIO OasiaHca. 3HAKOMCTBO C 3JIEKTPOHHO-MOHHBIM METOJIOM.

DONeKTpoAHbIE TMOTEHIMANbl U  DJIEKTPOXMMHUYECKHME TPOLECChl B PacTBOpax.
OnekTpoJHble noTeHIuanbl. CTaHAapTHBIE AJIEKTPOJHbBIE MOTEHIUANbI. DJIEKTPOXUMHUYECKUN
psAn HanpsbkeHud MmetaioB. YpaBHeHue Hepucra. [ManbBanumueckue snementsl. DC u ee
u3MepeHne. XMMUYeCKue HCTOYHUKH TOKA.

Onexktponu3. CymHOCTP NPOLECCOB  deKTpoiu3a. lIpakTnueckoe mNpUMEHEHHE
AEKTPOJIN3A.

JlaGopaTopHble 3aHATHSA

WMHCTpYKIIMK 1O BBINOJHEHHUIO J1a0OpaTOpHBIX paldoT mpuBeneHsl B: Mupenxosa E.B.
Jlabopamopuwiii ipakmuxym no xumuu. Kaxaelii U3 CTYJEHTOB TOJy4aeT €ro B OMOIMOTEKE.
[Ipy 1OArOTOBKE K BBHINOJIHEHUIO J1a0OPaTOPHOTO MPAaKTHKyMa, IMOMHMO O(OpMIIEHUS
1ab0paTOPHOTO KYypHAJa, OT CTYACHTOB TPpeOyeTCsl MpopadoTaTh COAEPKATEIBbHBIN MaTEpHAI 110
pa3IMYHBIM HUCTOYHUKAM, BBIIOJHUTH pa3pabOTaHHbIE K KaXJOMY 3aHATHIO 3aJaud U
yhnpaxHeHus: (HoMmepa 3aJaHui M YINpaKHEHWH yKa3bIBaloTCs mpenojaBaTeneM). KommekT
3aJaHUi XpaHUTCS B KaOWHETE W MPEJOCTAaBIIAETCS CTYIACHTaM B IEYAaTHOM U 3JIEKTPOHHOM
BHJIE.



JIaGopaTtopHoe 3aHATHE HAUMHACTCA C MPOBEPKHU BBINOJHEHHS JOMAIIHEro 3aJaHus U
OTBETOB Ha BO3HUKIIWE BOMpochl. [lepea BbIMoNHEHHWEM J1a0OPATOPHBIX OIBITOB CTYAEHTaM
JlaeTcsl KOHKpeTHast MHCTpYKus 1o Th, 0COOEHHOCTAM POBEIEHUS TOTO UM WHOTO OTIBITA.

3aBepuiaercs 3aHsITHE OPOPMIICHHEM MHCHMEHHOIO OTYEeTa B J1a0OpaTOPHOM KypHAle,
TEKYIIUM KOHTpPOJIEM 3HAaHMH TO TeMe B (opMe TecTa HIM HEOOJIBIIOr0 MUCHMEHHOTO
3aJJaHUS1/XUMUYECKOTO IUKTAHTA.

CTyneHTbl BBIMOJHAIOT — CleAyrone JabopatopHble pabotel (MwupenkoBa E.B.
JlabopaTopHbIii IPakTUKyM 10 XumuH. — CmoineHck, Cmonl'y, 2011):

1) CnocoObl moy4eHus ¥ CBOMCTBA BELIECTB Pa3IMYHBIX KJIACCOB
2) OmpeneneHne MOJICKYISIPHON MacChl YTIIEKHUCIIOTO ra3a

3) 3aBUCHMOCTH CKOPOCTH PEAKIIUHU OT PA3IHYHBIX (PAKTOPOB
4) XUMHYECKOE PaBHOBECHE

5) IlpuroroBiieHHE pacCTBOPOB

6) Peakuuu B pacTBOpax

7) Tmaposus coneit

8) KauecTBeHHbIC PeaKIUK Ha Ba)KHEHIIINE KATHOHBI U AHUOHBI
9) XecTKOCTh BOMBI

10) OkucIuTEeIbHO-BOCCTAHOBUTEIBHBIC PEAKIINT

11) Koppo3susi MeTayuios

12) DaekTponu3 pacTBOPOB COJICH.

Oopaszey uncmpykyuu K 1ad6opamopHnoii pabome

KECTKOCTb BO/bI

Henapr padorbi: I103HAKOMHUTBCS C HEKOTOPBIMU OJKCIIEPUMEHTAIBHBIMH METOAAMMU
ONpEIEICHUS Pa3INIHBIX BUJOB )KECTKOCTH BOJIBI.

O0OopynoBaHue: KOHUYECKUE KOJIOBI, OIOPETKHU, IITaTUBBI, MEPHBIE MMUIIETKH, IIMIIMHAPHI
U TIPOOUPKH.

PeaktuBbl: consHas kuciaora HCI 0,1 M (dukcanan), nHIMKATOp XPOMOTEH YEPHBII,
UHAMKATOp MeTwiopanxk, TpuioH b 0,1 H (Puxcanan), ammuaunbiii OydepHBI pacTBOp,
muctuwiupoBaHHas Boja H20, Boma juis  aHanuza  (BOAONPOBOJHAs, OYyTHIIMpOBaHHAs,
KOJIOJIe3HAasl, peuHas U TIp.).

Kecmkocmv  — 00un U3  mexumono2uueckux — nokasameneu, NPUHAMbIL O
Xapaxkmepucmuky cocmaga u Kaiecmaa npupooHbIX 600.

Kecmkocms 60061 — 5mo co80KynHOCMb C80UCMS, 00YCNIOBIEHHAS NPUCYMCMBUEM 8 Hell
UOHOB OBYXEAIEHMHBIX MEMAnios, 21aéHblM 0bpazom uonos kanvyus Ca’* u maznus MY,
Pasznuuarom obwyro, kapbonamuyro u HeKapOOHAMHYIO HCECMKOCHb.

Konuuecmeo kanvyus u macuus, IKEUBANEHMHOE KOAUYECBY KAPOOHAMO8 U
auopoxapbonamos, Hazvlearom kapoonammuou sHcecmrxocmoro (Ca(HCO3)2). Cooeporcanue
Kanbyus U MacHus, npegvluaioujee dmo  KOIUYeCmeo, COCmagisem HeKkapooHamHyo
acecmkocmo.  Obwas  cecmkocmy — AGNAEMCS  CYMMOU KApOOHAMHOU U HeKapOOHAmHOU
HCECmMKOCU.

Omnpit 1. Onpenenenne BpeMEHHON dKECTKOCTH BOJIbI

Bpemennoini (kapoonamuotl) dcecmkocmvblo HA3BIBAEMCS YACMb 00Wel HCecCmKoCmu,
VOanAowancs KunsayeHuem 600bl 8 MmeueHue ONnpeoeleHHo20 6epemMeHUu. B ocHosnom oHa
obycnosenena Hanuduem 2uOpoKapOOHamos, pazna2arouuxcs npu HazpeeaHuu.

B ocHnoge onpedenenus 8pemeHHOl HcecmKoCmu 800bl IeHCUM PeaKyus Mexcoy CONAHOL
Kuciomou u euopoxkapboonamamu xanoyus u macuus. Ilpu mumpoeanuu npobvl CONAHOU
KUCTIOMOU NPOMEKaionm peaxkyuu:



Ca(HCO,), + 2HCI — CaCl, + 2H,0 +2CO, 1

Mg(HCO,), + 2HCI — MgCl, + 2H,0 +2C0O, T

IIpu evinonnenuu onvima K onpeoeneHHomy oovemy ucciedyemol 600bl NPUIUBAEMCS NO
KAnisiM pacmeop CONAHOU KUCIOMbL U36ECMHOU KOHYEHmpayuu 00 NOJHOU Heumpanu3ayuu
coneti. O cmenenu Helumpanuzayuu cyosim no U3MeHeHUur OKpAcKU UHOUKAMOpa MemuiopaHica.

ITopsinok padoThbl.

1. Otmepbte 100 M1 uccneyeMoi BOABI.
2. JloGaBbTe 2—3 Karui METHJIOpAHKA.
3. TurpyiiTe pacTBOpPOM COJIIHON KHCIOTBHI W3 OIOPETKH 1O Mepexoja MKeITOW OKpacKu
WHAUKATOpa B OJICTHO-PO30BYIO.
4., OrtMeTbTe M 3amumuTe 00BEM M3PACXOAOBAaHHOW KHCIOTHL. OMBIT MOBTOpUTE 2—3 pasa,
MOCJIE Yero BO3bMHUTE CpeHEE 3HAUeHNE 00beMa 3aTPauyeHHON HAa TUTPOBAHHUE KUCIIOTHI.
Pacuer.

[TpousBenute BeIuUCICHHE TIO (popmyIie

}[{:\M.looo,

H,0
rae K — KeCTKOCTh BOJIbI, MMOJIb/J;
VHcl — 00beM COIIHOM KUCIOTHI, MJI;
Ch(Hcl) — KOHIICHTpAIUS pacTBOPa CONSTHOM KUCIOTHI, (0,1 MO0IIb/1);
VH20 — 00BEM BOJIBI, B3STOM JJIs TATPOBAHUS, MJI.

OnpiT 2. OnpenesieHue o01Iei :KeCTKOCTH BO/IbI
Onpedenenue obwell Hecmrocmu 8600bl MPUTOHOMEMPULECKUM MEMOOOM OCHOBAHO HA
CNOCOOHOCMU HEKOMOPHIX OP2AHUYECKUX KUCIOM 00pa306vbi6ams KOMNIEKCHblE COCOUHEHUs. C
UOHAMU WeNIOUHO3EMENbHbIX Memaiios. s 9mo20 npumMeHsiemcst 08y3aMeujeHHAsl HAmpuesdst
COIb SMUNEHOUAMUHMEMPAYKCYCHOU KUCIOMbL. DMa colb COKPAUWEeHHO Ha3vieaemcs mpuion b
u umeem ciedyrouyo Qopmyny:

NaOOCCH CH,COOH
Z\N—CHz—CHz—N/ e 2H,0
HOOCCH, . CH,COONa

Peaxyuu obpazosanus KOMNIEKCHBIX COJlell, NPOUCXoosiyue npu Mumpo8aHuu 600bl,
cooeporcawyeli UOHbL Kalbyusi U MacHus, mpuionom b, cokpawenno mocym Ovimb 6bipasicervl
CLedyrOWUMU YPABHEHUAMU:

NazHz (mpunon) + Ca®* = NagCa (mpunon) + 2H*
NazHz (mpuron) + Mg?* = Na:Mg (mpunon) + 2H*

Cywrocms memooa onpeoenenus ooujell Hececmkocmu 800bl cocmoum 6 ciedyrouem. K
aHanusupyemol npoode 600vl NPubABIAIOM AMMUAYUHYIO cMecb (OyghepHbvilli pacmeop) O
€030aHUsL ONMUMANLHO20 3HaueHus pH u Heckonbko Kpucmaniukoe uHOuUKamopa — Kpacumens
xpomozena ueprozo. Ilocne smozo npoby mumpytom pacmeopom mpuiona b. Hsmenenue
KPAcHO-(huonemosoll  OKpacku UHOUKAmopa Ha 20ny0yi0 ceudemenbcmeyem o NOJTHOM
cesazvisanuu 6 0oe uornos Ca** u M9** mpunonom B. Ilo xonmuuecmey pacmeopa mpunoua,
3ampaveHHo20 Ha MUMPOBAHUE, BLIYUCIAIOM 0OWYIO HCECMKOCTb 8000

IHopsinok padoThl.

1. B xormueckyro kondy oovemom 250 mu otrmepsrTe 100 mMi mcciemyemon BOJBI (1715
PKOHOMHH PEAKTHBOB MOXHO Opath 50 M1 BOABI, HO TOrAa CleayeT Jg00aBUTh
JTUCTUIUTMPOBAHHYIO BOY 110 o01miero oosema 100 mo).

2. lo6aBbTe 5 My aMmMHuaqHOTO OyepHOro pacTBopa.

3. 1o6aBbhTE HECKOJIHKO KPUCTAIUTUKOB HHIUKATOPA.



4. Oty cMechb MEIJICHHO, NMpH B30aITHIBAHMM THUTPYHTE pacTBOpoM TpujoHa b 1o mepexoxaa
IIBETa pacTBOpa U3 (GUOJIETOBO-KPACHOTO B TOJYOOH.
5. OnbiT IOBTOpUTE 2 — 3 pa3a U BO3BMUTE CPEHEE 3HAUCHUE 00beMa TPHUIIOHA.
Pacuer.
Brraucnenue o01eit secTKOCTH B MMOJIB/JI TPOU3BEAUTE 110 ClIeAyIomIel ¢popmyre:

K=, - 51000
Vv

rae V1 — 00beM pacTBopa TpuiioHa b, mpoieaiiero Ha onpeneneHue, Mi;
C» — akBHBaIeHTHAs KOHIeHTparus TpuwioHa b (0,1Moib/i);
V2 — 00beM BOJIbI, B3ATHIN JJIS1 ONIPEACTICHHS, MIL.

Ilpoananusupyiime nonyuenuvle OaHHble U coenaiime 6b1800bl.

Ogopmume c600HyI0 mabauyy, 6Hecsi 8 Hee CB0U OAHHbIE, A MAKI’CE KOIUYECMBEHHbIE
OaHHble, NOJYUeHHble KOIe2AMU NPU Ucciedosanuu opyeux oopasyos. Cpasnume nokazamenu
HCECMKOCMU NPUPOOHOU 800bl, OVMULUPOBAHHOU 800bL U B00bI, NOOGEPULENCS PUTbMPOBAHUIO
8 doMawHux yciosusx. Bviasume u o6viacnume 3agucumocmu.

CamocrosiTesibHasi padoTa
OO0pa3ubl BONPOCOB U 3aJaHUI /151 NOATOTOBKH K J1a00paTOPHBIM padoTam:
Jlabopamopnas paboma Nel. CrnocoObl TOJYYEHHSI M CBOMCTBA BEIIECTB pPa3IUYHBIX
KJIACCOB

1. Jaitite ompeaeleHre OKCHUJIOB, OCHOBaHMH, KuciIoT u cojed. Kak ux
KIIACCU(PUITUPYIOT?

2. IloaTBepauTe YpaBHCHUSIMH PEaKIMii XUMHUECKHe cBoiicTBa okcua yriepoaa(lV).

3. C kakuMu U3 IePeUYNCICHHBIX BEIIECTB OyIeT pearupoBaTh a30THAS KHCIOTa: a) OKCH/L
MarHusi, 0) cepHas KHUCIIOTa, B) MeJlb, I') KapOoHaT kaiud, 1) okcux docdopa (V), e) cyabdar
HaTpHs, K) THIpokcua 6apus? Hanummte BO3MOKHbIE YPaBHEHUS peaKIuil.

4. IlpuBeaute He MeHee 10 pa3aMUHBIX CIOCOOOB MOJIYYEHUS COJIEH.

5. Ocy1iecTBUTE NPEBPALLICHUS:
®docpdar kanpius — ruapodocdar Kb — auruapodocdar Kb —GochaT KaabIHsl.

6. JlokaxxuTe, 9TO OKCHJ W TUAPOKCH] ATFOMHHUS TPOSBISIOT aM(OTEpPHBIE CBOWCTBA.
Jnis peakiuil B3anMoJIeHCTBHS CO LIeJI0YaMH IPUBEUTE YPABHEHUS PEAKIMA, MPOTEKAIOIIUX B
pacTBOpeE U MpH CIUIaBICHUU.

7. B aByx mpoOupKax HaXxOJsATCS pacTBOPHI HUTpATa IIMHKA M THApoKcHaa HaTpus. Kak,
He npuberas K MOMOIIY IPYTrUX PeaKTUBOB, ONPEEINTh Kaxk10€ U3 BeuecTB? OTBET 000CHYMHTE.

Jlabopamopnas paboma Ne2. OnpeneneHne MOJIEKYISIPHOW MacChl YTIEKUCIOro ra3a

1. YTo Ha3bIBAIOT aOCOTIOTHOM U OTHOCUTENIbHOM MJIOTHOCTHIO Ta3a?

2. Jlns OCYWIKM Ta30B HPUMEHSIOTCS CIEIyIOIIUe BEIeCTBA: T'MJl- POKCHJA HaTpus,
cepHasi KHCJIOTa, XJIOPUI KaIbIUs, OKCUI Kanblus. Kakue 13 3TUX Ta30B MOKHO HCIIOIB30BATh
JUTSL OCYIIKH: a) JUOKCHAa yriepoaa, 0) amMmmuaka, B) a3o0Ta, I') KUCIOpOJa, A) cepoBoopoaa?
OTBET MOTUBUPYWTE.

3. Macca xon0sl ¢ Bo3ayxoM paBHa 63,872 r. Ilocne 3amenieHus Bo3ayxa ra3oM macca
KOIOBI OKa3anach paBHO# 64,182 r. BMecTiMocTs kon6s1 470 M, Temmneparypa 15 °C, naBnenne
102,66 xIla. Paccunraiite 0T- HOCUTENBHYIO IIJIOTHOCTD Ia3a MO BO3JIyXY U €r0 MOJISIPHYIO MacCy
(1,53, 44,2 2/monb).

4. Macca 1 1 raza npu 21 °C u 96,26 xIla pasna 2,52 r. PaccunraiiTe OTHOCHTETbHYIO
IUTOTHOCTH T'a3a M0 BOJAOPOAY U €ro MOJIAPHYIO Macey (32; 64 2/monv).

5. Paccuuraiite MosipHYIO Maccy rasa, eciu Macca | mut ero pasHa 1,96 mr (a.y.) (43,9
2/MoJb).

6. Paccuuraiite maccy 10 1 a3ota ipu H.y. (12 2).

7. Kakyro mMaccy nmerot 3,01 10%* monekyn ammuaxa?

8. Kaxoii 00beM 3aHUMAET MpH H.y. CEPOBOAOPOA Maccoi 17 r?



9. CKOJIBKO MOJIEKYII COJEPKHUTCS B Ta3000pa3HOM XJIOpe 00BEMOM 2 J1 TpH H.Y.?
10. I'a3oBast cmech oO6beMoM 1 11 (H.y.) comepKUT Boaopor ¢ oobeMHoU moneit 40% u
okcun yriepoaa(ll) ¢ oovemuoit noneit 60%. Berarcaure macey cmecu (7,21 2).

Jlabopamopnas paboma Ne3. 3aBUCUMOCTb CKOPOCTH PEAKIIMH OT PA3IUYHBIX (PaKTOPOB
I. YUro Takoe cpeaHss W MCTUHHAs CKOPOCTb XHMMUYECKOW peakuuu? B yem OHa MOXxeT
U3MepAThCA?

2. B uem pa3Huiia Mexay roMo- U reTeporeHHbIMu peakuusimu? [IpuBeante npuMepsl.

3. Ilepeuncnute GakToOpbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMHUECKON PEaKIIUH.

4. ChopmynupyiiTe 3aKOH JACUCTBUS MaccC. 3alUIIUTE €r0 BBIPAKCHHS ISl CICITYIOITUX
IIPOLIECCOB:

Hxwy + L) — 2HIp
Cuw + O20) — COxp)

5. UTto Takoe KaTaiu3aTopbl 1 HHTUOUTOPHI?

6. Kakue Buzpl kaTanu3a BaM u3BecTHbl? [IpuBenure npumepsl.

7. YTo Takoe sHeprus aKTupanuu’?

8. O0bsACHHUTE, KaK 3aBUCUT CKOPOCTh XUMUYECKOM peakuu OT TEMIEPATypHI.

9. Bo ckonbKO pa3 U3MEHUTCS CKOPOCTh PEaKIUU

2COq) + Ozpr) — 2CO2)

Ipu yBelIWueHUW HaBieHus B cucremMe B 10 pa3? Temmeparypa cUCTeMbl HOJIEPKUBACTCS
MIOCTOSIHHOM, a peaKIUsl ABJIETCS 3JIEMEHTapHOM.

10. Omnpenenure, Kak M3MEHUTCS CKOPOCTh NpsIMOM U 0OOpaTHOW peakuuu
Vip.

250; + 02 < 2803,
Vo6p.

UAyIed B OJHY CTa/IMI0, €CIIU 00Ilee TaBIeHHUE B CUCTEME YBEIIMUUTH B 4 paza?

11. Bo ckoJbKO pa3 yBEIHUUTCS CKOPOCTh PEaKLUU IPU YBEIIMUEHUH TEMIIEPATYPHI OT 22
110 62°C, ecnu TemmepaTypHBIit K03(D(HUIUEHT Y peakIuu paBeH 3?

12. TIpu 120°C peaxims 3akanduBaercs uepes 16 mun.Uepes kKakoe BpeMs 3aKOHUUTCS
sta peakius mpu 80°C, ecou y=2?

Jlabopamopnas paboma Ne4. Xumuueckoe paBHOBECHE
1. Kakue peakuuy Ha3bIBatOT 0OpaTUMBIMU U HEOOpaTUMbBIMU?
2. laiiTe onpeesieHNue OHATHIO «XUMUYECKOE PAaBHOBECHEY.
3. [losicuuTe, moueMy paBHOBECHE SBJISETCS JUHAMUYECKUM.
4. Ha ocHOBaHMM 3aKOHA JIEHCTBYIOIIMX MAacC BBIBEAWTE BBIPAKEHUE UISI KOHCTAHTHI
paBHOBECHS.
5. B 4em oTiinume 3anMcH KOHCTAHTBI PABHOBECHUS 11 TOMO- U T€TEPOTrE€HHBIX PEaKIUi?
6. 3anuimuTe BBIPAKEHUS KOHCTAHTHl PABHOBECHS I CIEAYIOUMX OOpaTUMBbIX
IPOLIECCOB:
2502y + Oz <> 2SO3(p)
2NH3m) > Nagy + 3Ha
3Fems) + 4H20¢) < Fe304¢m) + 4Ha (.
7. Chopmynupyiite npuHuuI Jle—maTenbe, MOSICHUTE €ro Ha MPUMEpax.
8. B kakoM HampaBJI€HUU CMECTUTCS PABHOBECUE B CUCTEMAX:
a) COn+Clhy <« COClyy
0) 2Hlp < How + b,
€CJIA ITPY HEU3MEHHOM TEMIIEpaType YBEIUUNUTh AABJIECHUE I'a30BOM CMECH?
9. Ilpn coCcTOAHNM paBHOBECHS B CUCTEME

KOHIICHTPAIlU YYaCTBYIOIIUX BEIIECTB PaBHBI: [N2]=3 MOJIB/II; [H2]=9 MOJIB/II; [NH3]: 4



MOJIB/II.
Onpenenure:
a) UCXOJIHbIE KOHIICHTPALIMK BOJIOPOJIA U a30Ta;
0) B KaKOM HaIpaBJICHUH CMECTUTCS PAaBHOBECHUE C POCTOM TEMITepaTyphl;
B) B KAKOM HaIpaBJICHUU CMECTUTCS PABHOBECHUE C TIOBBIILICHUEM JIaBJICHUA?
10. B xakoM HarpaBJIeHUU CMECTSTCS PaBHOBECHS
2CO « CO2 +C; AH =-172 x/Ix
H, + Bro < 2HBr; AH<O0
MgCOs() «» MgO) + CO2; AH>0
a) TpH MOBBIIICHUH JIaBJICHHUS,;
0) pu noBbILIeHNU TemrnepaTrypsl? OTBeT 000CHYyiiTE.

Jlabopamopnas paboma Ne5. PactBopbl. [IpuroroBiieHHEe pacTBOPOB 3aqaHHOU
KOHIIEHTPALlUU

1. Mpuseaure Gopmyist mist pacaera D | C, Cogs.

2. llepeuncnuTe W3BECTHBIE BaM pa3MepHble U Oe3pa3MepHbIe CIOCOOBI BBIPAKEHUS
COCTaBa PacTBOPOB.

3. B 150 r Bogwl pactBopuiu 15 1 HuTpata kKanus. Onpenenure MacCOBYIO JOJIIO
MOJIy4EHHOTO PacTBOpa.

4. Beruucnure IpOIEHTHYIO U MOJISIPHYIO KOHIIEHTparuu pactBopa H2SO4, momyueHHoro
TIpH pacTBOpeHHH 22 T KHCI0Tsl B 378 M H20, e muoTHOCTH ero pasHa 1,045 r/cv®,

5. Omnpenenure maccy NaOH, nHeoOxomumyro st mpurotoBienus 200 mii pacTtBopa ¢
MOJISIpHOM KOoHIeHTpanuei 0,15.

6. BbrunciouTte SKBUBaJICHTHYHO KOHIEHTpauuio 16% pactBopa XJopuaa aarOMUHUS
wiotHOCTHIO 1,149 r/em®.

7. Onpenenure Maccel MeaHoro kymopoca CuSOs5H20 wm BOabI, HEOOXOIMMBIE IS
npurotosnenus 400 r 10% pactBopa cynbdara Meau.

8. BoruncnuTte MOJISIpHYIO KOHIIEHTPALUIO a30THOM KUCIOTHL B 12,65% -oMm pactBOpe C
mI0THOCTRIO 1,07 /M.

9. B xakom cooTHomeHUH no Macce cienyer cmemarb 40 u 15%-bie pacTBOpBI, YTOOBI
nosyuuTs 35%-1?

10. B 200 r pacrBopa npu 50°C comepxkurcs 54 r xmopuma Hatpus. Ompenennte
MacCOBYIO JIOJIO COJIM B pacTBOpe U K03 (PULIMEHT ee pacTBOPUMOCTH.

Jlabopamopnas paboma Ne6. Peakuuu B pacTBopax

1. Yro Takoe peakiuu oomena?

2. Tlepeuncnute, B KakuxX CcIydasxXx BO3MOXKHO IPOTEKaHHE peakiuii oOMeHa B
pacTBOpax EKTPOJIMTOB 10 KOHIIA.

3. Uro npencTaBisioT co00i MOJIEKYIISIPHOE, TTOJIHOE MOHHOE M COKpAIlleHHOE HOHHOE
YpaBHEHUS peakunuu?

4. Jlns 9ero ciy>kKuT TabiIula pacTBOPUMOCTH M KaK €10 MOJIb30BaThCs?

5. Kakue BemecTsa 1 mouyeMy He CIIEyeT pa3jiaraTb Ha MOHBI IIPU 3allUCH YPaBHEHUU
peakiuii oOMeHa B HOHHOM popme?

6. [lepeuncinTe N3BECTHBIE BaM CI1a0bI€ 3JEKTPOIUTHI.

7.Yto moka3blBaeT BOAOPOAHBIM mokazatens cpensl (pH)? Ilpeobnamanue kakmx
HMOHOB OOYCIIOBJIMBAET KUCIYIO, IIEJIOYHYI0, HelTpanbHylo cpeny? KakoBo 3nauenue pH B
KHCIIBIX, IEJTOYHBIX U HEUTPaJIbHBIX pacTBOpPax?

8. Kak ¢ moMOmIpr0 pa3InyHbIX HHAUKATOPOB ONPEAEIIAETCS KUCIOTHOCTD CPEIbl?

9. Kak ¢ momonipi0 MHAMKATOPOB MOXHO JI0Ka3aTh (PAKT HEHTpaln3aluy KHCIOTHI
IIEJI0YBI0?

10. Yto Takoe peakuuu HEUTpanu3auu?



11. Ompenenute, BO3MOXKHO JIM MPOTeKaHHEe OOMEHHOH peakIuH MpH CMEIINBAHUU
creayronmx pactBopos: a) FeSOs u NazS, 6) H3POs u KOH, B) Pb(NO3)2 u NH4CI, r)
CaClz2 u CuSOa, 1) (NH4)2CO3 u NaOH, ¢) Na2CO3z u HNOs3, x) AI(NOs)z u LIOH. Ecnu
peaKkIMyu BO3MOXKHBI, 3aIMIINTE YPaBHEHUsS B MOJCKYJSIPHOW, TOJHOH M COKpaIIeHHOW
MOHHOM (hopMmax.

12. Bo3MOXHO JI1 COBMECTHOE CYIIECTBOBaHUE B pacTBope: a) ocda- Ta Kaius u
XJIOpU/AA KalbIysl, 0) HUTpaTa HATPHs U Cynb(dara altoMUHUS, B) CyIb(duaa Kalus U HUTpaTa
meau(ll), T) consHOM KHUCIOTHI M rUApokcuaa marHus? IloaTBepauTe OTBET ypaBHEHUSIMH
pEaKIHi.

Jlabopamopnas paboma Ne7. T'maponus coneit

1. Kakue u3 MEePEYHCICHHBIX HUXe coyiei moasepratorcs ruaposmsy: NaxCOs, NaBr,
K2Cr207, CuSO4, KNO3? OTBeThTe Ha BOIIPOC, HE COCTABIISIS YPABHCHHA PEAKITUi.

2. Kakosa peakius cpenbl B pactBopax cienyromux couseit: Kl, AlCls, KaS, ZnSOs,
NaCN, NaNOs3? Jlaiite o6bsicHeHne. Hamuimre cOOTBETCTBYIONIUE MOJICKYJISIPHBIE U UOHHBIE
YpaBHEHUS PEAKIIUM.

3. CocrasbTe ypauenns ruaponuza Na;COs 1o crynenam. Ha kakoif CTyIeHH cTeneHsb
ruziponusa Haubosnbasa? OTBET MOTUBUPYHTE.

4. Tlpu cmemenuu  pactBopoB Alx(SOs)s m NaS B ocagok Bemagaer Al(OH)s.
OOBsICHUTE NPUYMHY U IPUBEINTE COOTBETCTBYIOIINE YPABHEHHS PEAKIIHIA.

5.B Kkakylo CTOpOHY CMeIaeTcsi PaBHOBECHE pEAaKIHil TMApOIM3a coneill NpH WX
pazbasienun? Kak Biusier Temmneparypa Ha CTEleHb IT'HIpoian3a?

6. Kakas u3 1ByX cojeil — CUJIMKaT HaTpus WK CyJIb()UT HATPHS — IPU PABHBIX YCIOBHSIX
B OoJiblliel cTeneHu nojasepraercs ruaponu3sy? [ouemy?

7. TpeOyetcs npuroToBUTH pacTBop cyibgata xkenesa(lll). Kakue manunynsanuu cienyer
MIPOU3BECTH, YTOOBI OCTAOUTH THIPOTIU3 COIU?

Jlabopamopnas paboma Ne§.KadecTBeHHbIE peaKIIUy HA BaXXHEHIITE KATUOHBI U
aQHHOHBI

Jlabopamopuas paboma Ne9. KecTkocTh BOJIbI

1. IlpucyTrcTBHE Kakux cosieil 00yCIOBINBAET KECTKOCTh MPUPOIHOM BOIBI?

2. Kakue BU/IbI )KECTKOCTH BHI 3HaeTe?

3. IloueMy MpOBOAAT MPUEMBI YMSATUEHHSI BOJBI?

4. IlpuBeauTte npuMepbl yCTpaHEHUs! KapOOHATHON U HEKapOOHATHOM JKECTKOCTH.

5. B ueM CcyImHOCTh HOHUTHOT'O CIIOCO0a yMST4eHUs BOJIbI?

6. OnpenenuTe KapOOHATHYIO KECTKOCTh BOJIBI, B 171 KOTOpoi coaep- »kutcs mo 100 mr
Ca(HCO:s3)2, Mg(HCO3)2 u Fe(HCO3)a.

7. CKOIBKO TaIIeHOH H3BECTH HEOOXOAMMO MPHUOABUTH K 1M° BOIBI, 4TOOBI YCTPAHHTH €€
BPEMEHHYIO KECTKOCTb, PaBHYIO 7,2 MMOJIb/1?

Jlabopamopnas paboma Nel(). OKUCTUTENIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU

1. JlaiiTe omnpeneneHUe: OKHUCIUTEIbHO-BOCCTAHOBUTEILHOM PEAKIUU, OKHUCIIHUTEINS,
BOCCTaHOBUTEIS], TPOLIECCOB OKUCIEHUS U BOCCTAHOBIICHUS.

2. IIpuBenuTe MpUMeEpHI BEIMIECTB — TUITHYHBIX OKUCINUTENIEH U BOCCTAHOBUTEIICH.

3. IlpuBenuTe mpuMepsl COEAUHEHMM, KOTOpPBIE B OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
PEeaKIHSIX MOTYT TIPOSIBIIATEH ABOMCTBEHHBIE CBOMCTBA. OTBET OOOCHYMHTE.

4. llpuBegute nOpUMEP OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM pEAKIUU, PACCTABHTE
KO3 UIIMEHTHI METOIOM 3JIEKTPOHHOTrO OanaHca.

5. PaccraBbTe CTENEHb OKHUCIEHUS JIIEMEHTOB B coenuHeHusx: P20s, HNOs, PHjs,
Na>S03, KMnOs, K2Cr207, KNO2, KJ, H202, Caz(POa)2.



6. 3aKOHUYUTE YPaBHEHHS PEaKIUi, pacCTaBbTe KOIPPUIMEHTHI METOJOM AJIEKTPOHHOTO
Oamanca, ykaxxute tutt OBP, okucnutens 1 BOCCTaHOBUTEIIb:

a) KMnO4 + H202 + H2SO4 — ...

0) KJ + H2O2+ HoSO4 — ...

B) Cl2 + KOH(p) — KCIO + KCIO3 + H20

r) KMnOs + KJ + HxSOs — ...

1) KoCr,07 + HoS + HO0 — Cr(OH); + S + KOH

¢) (NH4).Cr.07 — Cr203 + N2 + H.O

x) KMnOs — KoMnO4 + MnO2 + O

Jlabopamopnas paboma Nel 1. Koppo3us METaIIJIOB

1. B yeM cyniHOCTh KOPPO3UH METAIIIIOB?

2. Kakue Buibl KOPPO3UH BaM U3BECTHBI M UEM OHU OTINYAIOTCS?

3. Ilepeuncnure ycnoBus MPOTEKAHUS dIEKTPOXUMHYECKON KOPPO3UH.

4. Kak onpenenutb, Kakol U3 y4acTKOB MOBEPXHOCTH METajUla SIBJISIETCS aHOAHBIM U
KaKOH — KaTOIHBIM?

5. Uto mpeacTaBiseT COO0H IEKTPOXUMHUECKUI Psiji HAPSHKEHUH METaIoB?

6. Kak meHsieTcsi akTUBHOCTh METAJUIOB CJ€Ba HAMPABO B DJIEKTPOXUMHUYECKOM PAIY
HaIpPsSDKEHUH METalI0B?

7. YTo Takoe OKHCIIEHUE, BOCCTAHOBIICHUE, OKUCIUTENh, BOCCTAHOBUTEIb?

8. 13 yero ckiaapIBaeTCs MPOLECC IIEKTPOXUMHUECKON KOppo3uu?

9. Kakue gactuiibl MOTyT OBITh OKHUCIUTEISIMU MIPU KOPPO3UH B PA3TUYHBIX YCIOBUAX (B
pacTBOpax 3JEKTPOIMUTOB, BO BIAXKHOM BO3/yX€E, B IPUPOHBIX BOJAX)?

10. B yem oTiMYMe aHOAHBIX MOKPBITUH OT KaToAHbIX? UYUTO KOppoaupyer mpu
HNOBPEXJACHUU aHOIHOTO U KaTOAHOI'O OKPBITHS?

11. Yro Takoe HHTUOUTOPBI KOPPO3UH U KAKOBA UX POJIb?

12.  3amummTe  3JEKTPOHHBIE  YPAaBHEHMSI  OKHMCIUTEIbHO-BOCCTAHOBHU-TEIBHBIX
IIPOLIECCOB, NMPOTEKAIOIINX Ha AHOJAHBIX M KaTOAHBIX y4acTKaxX MpPU KOPPO3UHU B CIELYIOIIUX
CIIydasix: a) CIJIaB MEAM U LIMHKA B CPE/ie KUCIOTHOIO AIEKTPOJINTA, 0) HUKEIUPOBAHHOE KENE30
B MOPCKOH BOJI€, B) CIIJIaB MarHUsl U aJIIOMUHUS BO BIaXXHOM aTMocdepe.

Jlabopamopnas paboma Nel2. DnexTponnu3 pacTBOPOB COJIEH.

1. B yem cymHocTs nporecca anektponnsa? Kakosa nBrxkyias cuiia mpouecca?

2. Kakue mporiecchl MPOUCXOAAT MPU JIEKTPOIM3e Ha aHoze U karone? Kak 3apspkeHsl
aHoOJ ¥ KaTox?

3. Ilouemy mpu 3J1EKTpOJU3€ pacTBopa Cyib(ara MeAHM MPOUCXOAUT BOCCTAHOBJIIEHUE
MOHOB MeTaJljla Ha KaTo/e, a MpHU 3JIEKTPOJIN3€e pacTBOpa Cyib(dara HATPUS BOCCTAHABIMBAETCS
HE MEeTaJul, @ HOHbI BOJopoa’?

4. TlepeuncnuTe M3BECTHBIE BaM THUIIBI 3JIEKTPOJIOB. B 4eM 0COOEHHOCTh HHEPTHBIX
AIEKTPOJIOB?

5. K kakoMy U3 3JIEKTPOJOB MPH JIEKTPOJIN3E JBHKYTCS KATUOHBI U AHUOHBI?

6. KakoBbI 3aKOHOMEpPHOCTH ITPOTEKAHUS MTPOLIECCOB OKUCIEHHS HAa aHOJE U MPOLIECCOB
BOCCTAHOBJIEHHUS Ha KaTtoue?

7. B kakux ciydasx ¥ MOYEMY IPU 3JIEKTPOJIU3€ NMPOUCXOAUT n3mMeHeHue pH cpensl B
MIPUAIIEKTPOJHBIX 30HAX?

8. CocraBpTe CXEMbI DJJIEKTPOJIM3a U 3alMIIUTE YpPaBHEHUS BCEX BO3MOMKHBIX
AJIGKTPOJIHBIX MPOIECCOB LIS CIEAYIONUX ClydaeB: a) paciuiaB cyimbhumaa kamms KoS ¢
YrOJIBHBIMU 3J1eKTpojamMu; 0) pactBop HUTpata cepedpa AGNO3 ¢ rpaduTOBBIMH AJIEKTPOJAMU;
B) pacTBOp xJopuaa nuHka ZnClz ¢ HUKeIeBbIMU dJICKTPOIAMH.

9. IlpuBenute mpUMEpHI BELIECTB TPEX KIACCOB (KHUCIIOThI, OCHOBAHUS, COJH), KOTOPHIE
MOYKHO HCIOJIb30BATh B KAYECTBE IEKTPOIMUTOB JIJIsl OCYLIECTBICHUS IEKTposm3a BoJsl. Kakue
TpeOOBaHUS K SJIEKTPOIaM HYKHO MPEIBSIBIATH B KQXKJIOM U3 3TUX CIydaeB?



6. Kpurepun onleHUBaHUA Pe3yIbTATOB OCBOEHUS AU CHUILIMHBI
6.1. OueHo4YHbIE CPEACTBA M KPUTEPHH OIeHUBAHMS [IJISl mMeKyujell aTTecTaluu

1. BoinosiHeHHe U 3a11UTA J1a0OpaTOPHOI padoThI.

Kpumepuu oyenusanus:

- BBIIIOJIHEHUE XUMHYECKOT0 IKCIIEPHUMEHTa ¢ coOmoieHneM npasui o Th u nmomydenue
KOPPEKTHBIX 3KCIIEPUMEHTAIbHBIX JaHHBIX — 1 Oas;

- OJITOTOBKA OTYETA 110 YCTaHOBIIEHHOH (hopme (B JIabopaToproM xypHaie) — 0 - 4 Gamia.

«OT1IHYHO» - 5 OaJIIIOB;

«Xopomuioy» - 4 6amnna;

«Y10BJIETBOPUTEIBHO» -3 OaJa;

«HeynoBJ1eTBOPUTEJIBLHO» - MeHEe 3 OaioB.

2. Tecr/Xummn4yeckuii JMKTAHT
[Ipumeps! 3a1anui
Tema: XuMHu4yecKasi CBA3b U CTPOCHHE BelleCTBA

1 BAPUAHT

1. B monekyne cepoBogopoaa XUMUYECKAas CBA3b.
1) KoBaJIeHTHAas HEToJIIpHast 3) nonHas
2) KOBaJIeHTHAas MOJsIpHas 4) BogopoaHast
2. NonHnas cBs3b 00pazyeTcs MeXIy SJIeMEHTaMH ...
DHuC 2)KuCl 3)PuO 4)Cu0O
. OpOuTanu HeHTpanbHOro aToMa B MoJiekyne BF3 HaxonsaTcst B COCTOSHUM - THOpUAM3aluu
1) sp 2) sp? 3) sp* 4) 5P
. Monun xanus nmeer KPUCTAJUTMUECKYIO PEIIETKY ...
1) woHHyIO 2) METAUIMYECKYI0 3 ) MOJEKYIApHYI0 4 ) aTOMHYyIO
5. CymHocTh 0OMEHHOI'0 MEXaHW3Ma 00pa30BaHUsI XUMUUIECKOM CBA3HM COCTOUT B IEPEKPHIBAHUM ...
1) nroOBIX ANEKTPOHHBIX OpOUTAICH
2) OIHORJIEKTPOHHBIX OpOUTAIEH B3aUMOAEHCTBYIOIINX ATOMOB
3) aByx cBOOOIHBIX OpOUTANIEH IBYX aTOMOB
4) nBYX3IEKTPOHHOM OpOUTAIN OHOTO aTOMa M CBOOOAHON OpOHTAITH APYroro aroMa
6. JloHOpOM sIBNISIETCA YacTHUIIA, TPEIOCTABISAIONIAS. . .

w

N

1) cBobGoaHyrO OpOUTATH 3) mapy cBoOOAHBIX OpOuTaIeit
2) mapy 3JIEKTPOHOB 4) >IeKTpOH
7. MonekyJia MeTaHa UMEET CTpOEHHUE
1) rterpasmpuyeckoe 2) nuHeHHOoe 3) nupamunanpHoe 4 ) yrioBoe
8. Hanbosp1reit cTeneHpl0 HOHHOCTH XapaKTePH3yeTCsl XUMHYECKasi CBS3b B COSANHECHUH ...
9. LleHTpasbHBIN aTOM UMEET SP-THOPUIN3AINIO B MOJIEKYJIaX. . .
1) H:0 2) CO2 3) SO2 4) BeF;

10. YcraHOBHTE COOTBETCTBHE MEKIY (HOPMYJION BEIIECTBA U IPOCTPAHCTBEHHBIM CTPOCHHEM €0
MOJIEKYJIBI:

1) BeF; Terpasnp

2) BF; Oxrasap

3) CF4 ITirockuit TpeyrobHUK
JIuneiinas

11. YcraHOBHTE COOTBETCTBHE MEXKIAY POPMYIION BEIIECTBA M TUIIOM XUMHYECKOH CBS3H:

1) NaCl Mertanmuaeckas

2) PH3 Wonnas

3) Na Bonopognas

4) Cl, KosanenTHas HemoaspHast

KoBanenrtnas nonspHas
12. B y31ax KpUCTAJUTMUECKON PEMIETKN XJIOpUAa Kalusl HaXOIATCS:



1) moust K* u CI 3) aromsr K u Cl
2) monexynsl  KClI 4) atomsr K 1 monekyisr Cly
13. JluneiiHOE CTPOCHHE UMEIOT MOJICKYJIBI. . .
1) CO; 2) HoTe 3) BeF> 4) H2S
14. JIee T -cBA3M UMEIOTCS B MOJIEKYJIaX. ..
1) HsPO, 2) HCN 3) CO. 4) C2He
15. KoBaneHTHast ONApHAs CBSI3b OCYLICCTBIISICTCS B COSAUHEHHUSX.. ..
1) Cao 2) SO; 3) H.Se 4) F2
16. TupamuganbHOE CTPOCHUE UMEIOT MOJICKYJIB. . .
1) GaFs 2) NH3 3) BFs 4) PH;
17. LleHTpasbHBIi aTOM MMEET SP>-rHOPHIN3aLHI0 B YACTULAX. . .
1) NOy 2) NH4* 3) CH4 4) CO;
18. BeniecTBo, B MOJIEKYJIe KOTOPOTO COJepKaTcs 2s- U 2p-CBsI3U, UMeeT (OopMyIy ...
1) CH4 2) CO 3) CO; 4) COClI2
19. JluneitHoe cTpoeHNE NMEET MOJIeKyia, PopMyia KOTOPOH ...
1) Ha.S 2) H0 3) SO 4) BeF;
20. CoenuHeHNEM, B KOTOPOM peannu3yeTcs CBsI3b, 00pa3oBaHHas 110 JOHOPHO-AKIIEITOPHOMY
MEXaHHU3MY, SBISICTCS ...
1) ammmak  2) MouieKkya a3oTa 3 ) MOJEKyJa XJOpoBoaopoaa 4 ) XJIOpHI aMMOHHUS

2 BAPUAHT
1. BemecTBO, B MOJIEKYJIE KOTOPOTO COACPIKATCS 2G- U 27-CBA3U, UMEET QOPMYITy ...
1) CH4 2) CO 3) CO2 4) COCl;
2. bensrii pochop nmeet KPUCTAJUTMUECKYIO PEIIETKY
1) atoMHYI0  2) METAJUTMYECKYIO 3) MOJIEKYJISIPHYIO 4) HOHHYIO
3. JIuneiiHOE CTpOCHHE UMEET MOJIEKyJIa, GopMyia KOTOPOH ...
1) H.S 2) H0 3) SO 4) BeF;
4. B paay No — O, — H, mpo4HOCTH CBSI3U B MOJICKYJIAX ...
1) ymenbmaercs 3) He M3MeHsETCA
2) yBEIUYUBACTCS 4 ) U3MEHSeTCS MEPHOANIECKH

5. CoenuHeHneM, B KOTOPOM peanu3yeTcs CBsA3b, 00pa3oBaHHas 10 JOHOPHO-aKLENTOPHOMY MEXaHU3MY,
ABISIETCA ...

1) ammmuak 3) MoJekysa XJI0poBOIOPO/Ia
2) MoJeKya a3ora 4) XJIOpHa aMMOHWUS
6. BemectBa, coiepkaiiie TOJIbKO KOBaJICHTHBIE MOJIIPHBIC XUMHUECKUE CBSI3U, IPUBEACHBI B PALY ...
1) PFs, Cl:07, NH4CI 3) H3PO4, BF3, CH;COONH;,4
2) Fz, H2SO4, P20s 4) NO, SOCI;, CH3;COOH
7. B y31ax KpUCTaJUIMYECKOW peleTkr GTopuaa HaTpUsl HaXOIATCS ...
1) wuoHsl HaTpus U Gpropa 3) momnexysbl NaF
2) aromsl Hatpus U Gropa 4) aToMbI HATPHUS U MOJICKYJIbI (hTOpa
8. Terpaspudeckoe CTpOEHHE UMEET MOJICKYIIA. ..
1 ) CaH; 2 ) NH3 3 ) CHa4 4 ) H.O

9. YcTraHOBUTE COOTBETCTBHE MEXKAY (pOpMyJIOi BelecTBa U TUIIOM THOpHIM3aU opOuTanen
LHEHTPAJILHOTO aTOMa!

1) CO, sp®

2) SO, sp

3) CHq sp?
spid

10. YcTaHOBHTE COOTBETCTBHE MEXKIY (OPMYIION BEIIECTBA M BaJICHTHBIM YIJIOM LIEHTPAIILHOTO aTOMA!



1) CO, 180

2) BFs 10928
3) CH, 120°
90°

11. YcTaHoBUTE COOTBETCTBHE MCEXAY Ha3BaHUEM BCIICCTBA U TUIIOM KpHCTaHHquCKOﬁ PEUICTKU B
BCIICCTBC

1) rpadut MonekynspHas
2) XJIOpUA KaIbITHS ATtomMHas
3) muThit Merammueckas
HNonnas

12. LlenTpansHblii aTOM UMEET Sp-THOPHIN3AINIO B MOJICKYJIaX. . .

1) H:0 2) CO2 3) SO 4) BeF;
13. IlupamuaanbHOE CTPOCHHUE UMEIOT MOJIEKYJIHL. . .

1) GaFs 2) NH3 3) BF3 4) PH;
14. LleHTpabHBIi aTOM MMEET SP>-rHOPHIN3aLMI0 B YACTULAX. . .

1) NOg 2) NH4* 3) CH,4 4) CO2
15. KoBaneHTHast osispHast CBA3b OCYILIECTBISETCS B COETUHEHUSX. ..

1) CaO 2) SOz 3) HzSe 4) F,
16. JInneitHOE CTPOCHUE UMEIOT MOJIEKYJIBI. . .

1) CO, 2) HoTe 3) BeF> 4) H2S
17. iBe ™ -cBsA3M MMEIOTCS B MOJIEKYJIAX. ..

1) HsPO4 2) HCN 3) CO, 4) CoHs
18. KoBaneHTHas moJIApHAas CBS3b OCYIIECTBISACTCS B COCAUHEHUSIX.. ..

1) CaO 2) SO 3) H2Se 4) R
19. MoHHas cBs3b 00pa3yeTcsi MeXIy dJIEMEHTAMH ...

DHucC 2)PuoO 3)KuCl 4HCuO
20. Vomun xanus umeet KPUCTAJUTMUYECKYIO PEIIETKY

1) voHHYIO  2) METAIMYECKYyI0 3 ) MOJEKYJSIpHYI0 4 ) aToMHYIO

Tema: PacTBOpbI

B-1
1. Kakas wmacca xymopuga amMMoHuS  coaepxkurcsi B 405 T HAaCBIIEHHOTO
npu 15°C pacTBope, eciu kod(purueHt pPacTBOPUMOCTH 3TOM coyu
IIpYU JaHHOMW Temneparype paseH 35 r?
2. B BOJIE Maccoit 80 r pacTBOpHIN 20 r KpUCTAJJIOTUpATa
Na2SO4-10H20. Paccuuraiite MacCOBYIO JIOJIIO cynbdara HaTpus B

MOJIyYUEHHOM PacTBOpE.
3. Omnpenenure MosipHyto KoHIeHTpauuto 47,7%-ro pactBopa H3POas, nMeromiero mioTHOCTb
1,315 r/m.

B-2
1. Kakags wmacca  xjopuza  Kajnusi ~ BbIMaJeT B OCAaJ0K MPU  OXJAKICHUU
302,2 r  HachIIEHHOTO  MpH 80°C  pactBopa  (pacTBOPUMOCTb 51,1 T)
10 20°C (pactBopuMoCTh 34 T)?

2. Kaxkas Macca JKEJIE3HOT O KyIopoca FeSO4-7H20 MOHAaI00uTCs TUTST
npurorosieHus 30 kr 0,5%-ro pactBopa cynsdara xenesa?

3. Omnpenenure MOJISIPHYIO KOHI[EHTPAIUIO pacTBopa, MOJIY4€HHOTO npu
pacTBOpEHUU cynbdara HaTpus Maccou 42,6 r B BOJIE Maccou
300 T, eciau IJIOTHOCTH MOJIy4E€HHOTO pacTtBopa COCTaBIISICT
1,12 r/ma.

Kpumepuu oyenusanus:

«OTau4HO» - oTBET NpaBUIbHEIA Ha 91-100%);
«Xopoo» - orBeT BepHbIid Ha 70-90%;
«Y10BJIETBOPHUTEIbHO» - OTBET BepHbIN Ha 51-70%;



«HeynoBJieTBOPHUTEJIBLHO» - 33]IJaHUS BHIMOTHEHBI MeHee YeM Ha 50%.

6.2. OueHo4YHbIE CPEACTBA M KPUTEPHH OLEHUBAHUS [IJIS HPOMENHCYMOUHOU
aTrecTaluu

Jk3ameH (3 cemecTp)

Bonpocsl 11 IOATOTOBKH K IK3aMEHY:

1. OcHoOBHBIE XMMHYECKHE IOHATHUSA: aToOM, MOJIEKYyJa, pa3Mepbl aTOMOB U MOJIEKYII;
SKBUBAJIEHT IPOCTOrO0 M CIOXHOro BeniectBa. KonudectBo BemiectBa. Moiib. ATOMHasg U
MOJIEKYJISIpHAsi Macca, MOJISIpHasl Macca, MOJIIpHas Macca SKBUBAJIEHTA BEIIECTBA.

2. 3aKOHBI CTEXHOMETPUHU.

3. CoBpeMeHHbIE TpeacTaBieHuss 0 crpoeHuu atoma. CybaTtomHble YacTUIbl. M30TOIBI.
XapakTepucTUKa COCTOSHUS AJIEKTpOHA B aToMe. KBaHTOBBIE yKciia. ATOMHbIE OpOUTAIIH.

4. AtomHubele opOuTanu. [IpUHIMIBI 3alOJIHEHUS AaTOMHBIX OpOHTanel. OJIEKTPOHHBIC
KOH(Urypanuu aToMoB U MOHOB. OCHOBHBIE CBOICTBa aTOMOB (paguyc, SHEpPrusi HOHU3AIUH,
CPOJCTBO K 3JIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTB).

5. Xwumuueckas CBs3b, €€ CBOMCTBA U OCHOBHBIC TUIIbI. XapaKTEPUCTUKA CBS3EH: HOHHOMH,
METAJTNYECKOM, BOAOPOIHOM.

6. XapakrepucTUKa KOBaJCHTHON XUMHUYeCKOU cBsizu. Curma- u nu-csizu.dopma MoKy
C pa3JIMYHBIM THIIOM CBS3EH.

7. ArperaTHble COCTOSIHHSI BeEIIEeCTBA. THIBI KPHUCTAUIMYECKUX PEIIETOK (aromHas,
MOJIEKYJISIpHAs, HOHHAs, METAJUIMUECKasi) U CBSI3b €€ CTPYKTYPhl CO CBOMCTBAMU BEIIECTBA.

8. Ilepmomuyeckuii 3aKkOH ¥ TNEpUOAMYECKAs CHCTEMa XUMHUYECKHX JIIEMEHTOB
J.M.MenneneeBa. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWMCTB aTOMOB, IPOCTBIX M CIJIOKHBIX
BILIECTB.

9. Okxkcuapl: HeconeoOpa3yrole, OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIe. [ HIPOKCHUIBI:
KHCJIOTHBIE, OCHOBHBIE, aM(poTepHble. [IpencraBurenu. CBoiicTsa.

10. Conmm: cpenHwe, KHCIBIe, OCHOBHBIC. buHapHble coequHeHHS. KoMmruiekcHbIe
COEIMHEHMUS.

11. [onoxenue MeTtayioB B mnepuoaudeckoi cucrteme. (OCOOEHHOCTH 3JIEKTPOHHOTO
CTpOEHHMsI aToMOB. Merauueckas CBS3b, METAUIMYECKAs KPUCTAIIMYECKAs pELIETKA.
®usznyeckue cBOMCTBa MeTauioB. POpPMBI HAXO0XKACHUS METAUIOB B MpHUpoe. MeTtauindyeckue
pyasl. O6mme cnocoObl MOTyYeHHs] METAJLIOB.

12. CkopocTb XUMHUYECKOH peakiuu. PakTopbl, BIHUSIOMNE HA CKOPOCTh PEaKIiH.

13. Katanu3. Buapl, MexaHu3M JAeHCTBHs, OCOOCHHOCTH, 3HAYEHHME B >KMBOH INpHpone U
IIPOU3BOJICTBEHHON JESATENLHOCTH YEJIOBEKA.

14. Xumnueckoe paBHoBecue. KoHcTaHTa paBHOBecHMsT Kak  BBbIp@KEHHE  3aKOHA
JNEHCTBYIOIMX Macc JJsl MOJIOKEHHUS XUMHYECKOro paBHoOBecHs. CMelleHHe XUMHYECKOIro
paBHoBecus. [Ipunnun Jle-llarense.

15. JucnepcHple cucreMbl ux kinaccupukanus. KpaTkas XapakTepucTuka TIpyObIx
JUCIIEPCUI, KOJIJIOUHBIX PACTBOPOB, HICTUHHBIX PACTBOPOB.

16. CriocoObl BBIpaXECHUsT KOHIIGHTPAIIMM pAcTBOPOB.  PacueTsl A TPUTOTOBICHUS
pacTBOpPOB.

17. O6mue cBOWCTBa pacCTBOPOB HERJICKTPOIUTOB. 3akoHbI Paynst u Bant-I'odda.

18. Crpoenue MoseKys BObI, aCCOLMAIUS MOJIEKYIN BoAbl. CTPYKTypa JibJia U KHUJIKOH BOIBI.
AHOMaJbHBIE CBOMCTBA BOABI. JKECTKOCTh BOJIBI, CITIOCOOBI €€ yCTpaHEHUS.

19. DnexrponuTHuyeckas auccouuanys. MexaHu3M TUCCOIMALMU BEIIECTB C Pa3InYHBIM
TunoM cBsi3u. CreneHb AUCCONMAMU AIEKTPONUTOB. CuHilbHBIE M cladble 3JIEKTPOJIUTHI.
KoncranTa qucconuanuu ciaaObix 3J€KTPOIUTOB.

20. KucnoTbl, OCHOBaHHUS, COJM B CBETE TEOPUU DIIEKTPOJUTHUYECKONW JTHMCCOLMALIUU.
Amporepnble ruapoKcubl. Peakiinn oOMeHa B BOJHBIX pacTBOPAX 3JIEKTPOIUTOB.



21. VNonHoe mpousBeneHHe Boabl. Bomopoansiii mokaszarens. Metoasl ompeneneHus pH.
Pacdetsl o Beruncnenuto pH.

22. T'waponus cosield B BOAHBIX pacTBopax. Ciydau ruapoIim3a.

23. KonmuyecTBeHHbIE XapakTepUCTUKU ruaponu3a. CMelleHue paBHOBECHUS peakIuil
TUIPOJIN3A.

24. Tlonstue o OydepHBIX CUCTEMAX.

25. OKUCIUTEIHHO-BOCCTAHOBUTENBbHBIE peakiuu. CTeneHu OKHCICHHUS, OKHCIIHTEH,
BOCCTAaHOBUTEJIH, BEIIECTBA C JBOMCTBEHHBIMHU CBOWCTBAMHU.

26. Tumber OBP. CocraBnenue ypasHenuii OBP.

27. KonmuectBeHHbie Xxapakrepuctuku OBP. DnekTpoaHbie moTeHImanbl. Psg HanpspkeHus
METaJIJIOB.

28. TI'anpBannuveckue 3ieMeHTH. DJ[C raapBaHMUYECKHX dJEMEHTOB. YpaBHeHHe HepHcra.
AKKYMYJISTOPBI.

29. Kopposust metamnioB. Buabl koppo3uoHHBIX TporieccoB. CrocoObl 3aluThl METAIIIOB OT
KOppO3UH.

30. DOnextponus. IlocrnenoBareabHOCTh PA3pPAIKU HMOHOB MPU DIIEKTPOJIU3E PACTBOPOB U
pacmuiaBoB. 3akoHbl dapanes.

Kpumepuu oyenusanus:

OneHka «OTJIMYHO» BBICTABIISETCS CTYAEHTY, KOTOPBIA: ITTyOOKO M IPOYHO YCBOWII
IPOTPAMMHBI MaTepHall B TIOJTHOM 00bEMe, NCUEPIIBIBAIOIIE, TPAMOTHO M JIOTUYECKU CTPOWHO
€ro M3J1araer, 4eTKo (GOopMyIHUpYyeT OCHOBHBIE MOHATHS, IPUBOAUT COOTBETCTBYIOLUE IPUMEPHI,
YBEpEHHO BIJIQJICET METOJOJOTHEeH Kypca, CBOOOJHO OPHEHTHPYETCS B €ro BHYTpEHHEH
CTPYKTYpPE, YETKO BBIABISICT MEKIIPEIMETHBIC CBSI3U C JAPYIMMH Y4eOHBIMH JTUCIHMILIHHAMHU;
YMEET TBOPUECKU HJUIIOCTPUPOBATH TEOPETHUUECKUE IOJIOKEHUS Kypca NMpUMEpaMu, IPUMEHATh
TEOPETUYECKHE 3HAHUSA K PEUICHUIO IMPAKTUYECKHUX 3aJa4; XOPOLIO BJIAJEET COBPEMEHHBIMU
METO/IaMH HCCIIeI0BaHUs, CIIOCOOEH K CAaMOCTOSATEIbHOMY IOIOIHEHNIO U OOHOBJIEHUIO 3HAHUH.

Ounenka «XOpouo» BBICTABIAETCS CTYIEHTY, KOTOPBIA: TBEPAO YCBOWJI IIPOTrPaMMHBII
MaTepHal, TpaMOTHO M MO CYILECTBY H3JIaraeT ero 0e3 CYIIECTBEHHBIX OIIMOOK, MPaBUIBHO
IOPUMEHSET TEOPETUYECKUE TIIOJIOKEHUSI MpPU PEIIEHUH KOHKPETHBIX 3ajad, ¢ HeOOJbIINMHU
MNOTPEIIHOCTSIMA  NTPUBOAUT (OPMYJIUPOBKU OIpPEAETICHU, HE MAONMYyCKaeT CYyIIEeCTBEHHBIX
HETOYHOCTEN IIPH BHIOOpPE U 0OOCHOBAHHOCTU METOJIOB PEIICHUS 3a/1a4; BIIaJIe€T METOA0JIOTHEN
U METOAAMM HCCIIEOBAHMS, YCTAHABIMBAET BHYTPEHHHE M MEXIPEIMETHBIE CBS3H, YMEET
YBSI3BIBATh TEOPUIO C MPAKTUKOM; IO XOAY M3JI0KEHHS JIOIyCKaeT HeOOIbIINEe HETOYHOCTH, HE
HCKaXKalolI1e CO/Iep KaHusl OTBETA.

OneHnka «yI0BJIE€TBOPUTEIbHO» BBICTABISETCS CTYACHTY, KOTOPBIA HE COBCEM TBEPIO
BJIa/IEET NIPOrPaMMHBIM MaTEPUAIOM, 3HAE€T OCHOBHBIE TEOPETUUECKUE TIOJIOKEHUS U3y4aeMOro
Kypca, o0iajaeT JOCTaTOYHBIMM Ui  TOPOJODKEHHMsT OOydeHus U IpeacTosien
npodeCCHOHATIBHON JEATeNbHOCTH 3HaHUSAMH. [Ipu oTBeTax JOIMyCKaeT MaloCyIIeCTBEHHbIE
NOTPEIIHOCTH, HCKAXEHMSI JIOTMYECKOW IOCIEA0BATEIbHOCTH IIPU M3JI0XKEHUM MaTepHana,
HETOYHYIO apryMEHTAIMI0 TEOPETHUECKUX IMOJOXKEHHIM Kypca, UCIBITHIBAET 3aTPyIHEHUS NpU
peIIeHnU IPaKTUYECKUX 3a/1a4.

Onenka «HeyIOBJIETBOPUTEIbHO» BBICTABISETCS CTYACHTY, UMEIOLIEMY CEPbE3HbIE
npoOenbl B 3HaHUM Y4eOHOro MaTepuana, JONMYCKarolleMy NPUHIUIHAIbHBIE OLIMOKU TpU
BBIMIOJTHEHUM TPEJYCMOTPEHHBIX IPOTrPaMMOM KOHTPOJIBHBIX 33JaHUA. YPOBEHb 3HAHUU
HEJIOCTATOYEH JIUIS JalbHEHIIeH yaeonl u Oyaymiei mpohecCnoHaIbHON eI TeTbHOCTH.

7. IlepeyeHb OCHOBHOM M ONOJHUTEJLHOH YueOHOI JIMTEepaTyphl

7.1. OcHoBHas qUTEpaTypa
1) Xwumus: yuaeOHMK I akagemuueckoro OakamaBpuara / FO. A. Jlebenes, I'. H. ®danees,
A. M. T'ony6es, B. H. IllamoBan. — 2-e u3zn., nepepad. u gon. — M. : M3garenscTBo
IOpaiir, 2018. — 431 c.



https://biblio-online.ru/book/AEEECDC5-270E-4DBA-AB95-E23595FCAC39

2) Huxonbckuii, A. b. Xumus : yaeOHHMK ¥ IPAKTUKYM JUTS aKaJeMHYCCKOro OakamaBpuaTa /
A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3j., nepepad. u pom. — M. : M3naTenbeTBo
Opaiit, 2018. — 507 c.

https://biblio-online.ru/book/C4D01935-4A48-4DB9-A395-7147D6103087

3) MapreinoBa, T. B. XuMus : yueOHHK U MPAKTHKYM IS IPUKJIaAHOro Oakanaspuara / T.
B. MaptsinoBa, 1. B. Apramonosa, E. b. I'onynos ; nox pea. T. B. MaptsiHoBoi. — M.
: U3narensctBO FOpaiit, 2018. — 393 c.

https://biblio-online.ru/book/805D8EA6-640E-4F5D-A2EC-224B50427E63

4) 3aiines, O. C. Xumus : yueOHUK I akageMudeckoro Oakamaspuara / O. C. 3aiies. —
M. : U3narensctBO KOpaiit, 2018. — 470 c.

https://biblio-online.ru/book/8727BC11-36C7-4F97-B8A1-EAATBAL0FE15

7.2. JlonoTHUTEIbHAS JIUTEpPaTypa

1. Epmos, 0. A. O6mas xumus. buopusndeckas xumusi. XuMusi OMOTCHHBIX JIEMEHTOB B
2 xH. Knura 1: yue6nuk s By3oB / 10. A. Epmios, B. A. Tlonkos, A. C. bepasua. — 10-e uzna.,
ucnp. u gon. — M.: U3narensctBo IOpaiit, 2017. — 215 c.

https://biblio-online.ru/book/9EF62046-E896-40EA-A19D-ABFAD1260476

2. Epmos, 0. A. OOmas xumusa. buodmsmueckas xummsa. Xumus OHOTEHHBIX
31eMeHTOB B 2 kH. Kuura 2: yuebnuk /g By30B / FO. A. Epmios, B. A. Tlonikos, A. C. bepnsun.
— 10-e uzn., ucnp. u gon. — M. : U3narensctBo FOpaiit, 2017. — 360 c.

https://biblio-online.ru/book/D1023147-B5F3-4C9F-85FA-1E57F4C31ABY

3. Xwumwus: yaeOHUK U1l akageMmudeckoro Oakanaspuara / FO. A. JleGenes, I'. H. ®anees, A.
M. T'ony6es, B. H. llanoBan. — 2-e u3x., nepepad. u gon. — M.: U3parensctBo FOpaiit, 2018.
— 431 c. https://biblio-online.ru/book/AEEECDC5-270E-4DBA-AB95-E23595FCAC39

4. Hukonbckuit, A. b. Xumus : yaeOHUK U MPaKTUKYM JJIs aKaleMUYecKoro OakanaBpuara /
A. b. Hukonwckuii, A. B. CyBopoB. — 2-¢ u3j., nmepepad. u gon. — M. : U3natenbcrBo KOpaiiT,
2018. — 507 c. https://biblio-online.ru/book/C4D01935-4A48-4DB9-A395-7147D6103087

5. MaptsiHoBa, T. B. Xumus : yueOHUK ¥ IPaKTUKYM JJIsl IpUKJIaaHoro Oakanaspuara / T.
B. MapteiHoBa, 1. B. Apramonosa, E. b. I'onynos ; nox pea. T. B. MaprteiHOBON. — M.:
NznarensctBo KOpaiit, 2018. — 393 c.

https://biblio-online.ru/book/805D8EAG-640E-4F5D-A2EC-224B50427E63

6. 3aiines, O. C. Xumus : yueOHUK I akageMudeckoro O6akamaspuata / O. C. 3aiineB. —
M.: UsparensctBo FOpaiit, 2017. — 470 c.

https://biblio-online.ru/book/8727BC11-36C7-4F97-B8A1-EAATBAL0FE15

7. Mupenkosa E.B. JlabopatopHblil npakTukyMm no xumuu. — Cmosnenck, Cmonl'V, 2011.

7.3. MatepuaJnbl cetu UHTEpHET

1. Enunas xomieknus mudpoBhIX 00pa30BaTEIbHBIX PECYPCOB
http://school-collection.edu.ru

2. ®enepanbHbIA IEHTP HHYOPMAITMOHHO-00pa3oBaTenbHBIX pecypcos (PLIMOP)
http://fcior.edu.ru

3. OTKPBITHIH KOJUTEIK: XUMHS
http://college.ru/himiya/

4. [lopran pyHIaMeHTaIbHOTO XUMUYecKoro oopa3zoBanus Poccun
http://www.chemnet.ru

5. Poccuiickuii 001eo6pa3oBaTenbHBINA TOPTAI
http://experiment.edu.ru

6. Xumus s BCeX: WUIIOCTPUPOBAHHBIE MaTepuaiabl MO OOIIEH, OpraHUYeCKON u
HEOPTaHUYECKON XUMUHU
http://school-sector.relarn.ru/nsm/



https://biblio-online.ru/book/AEEECDC5-270E-4DBA-AB95-E23595FCAC39
https://biblio-online.ru/book/C4D01935-4A48-4DB9-A395-7147D6103087
https://biblio-online.ru/book/805D8EA6-640E-4F5D-A2EC-224B50427E63
https://biblio-online.ru/book/8727BC11-36C7-4F97-B8A1-EAA7BA10FE15
https://biblio-online.ru/book/9EF62046-E896-40EA-A19D-ABFAD1260476
https://biblio-online.ru/book/D1023147-B5F3-4C9F-85FA-1E57F4C31AB7
https://biblio-online.ru/book/AEEECDC5-270E-4DBA-AB95-E23595FCAC39
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http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/

7. Kypnan "Xumus u Kuzup - XXI Bex"
http://www.hij.ru

8. Mup xumnn
Kpartkwuii kypc Xxumuu, Onorpapuu XUMHKOB, CTaThH, BEIIECTBA, ONBITHI, My3ei. O0acTu
XUMHH: OpTaHUYecKasi, aHATUTHIECKAasl, YKOXUMUS, HEPTEXUMUSI, TEPMOXUMHUSL.
http://chemistry.narod.ru

9. BupryanpHas Xumuueckas [llkona
http://him-school.ru

10. http://www.chem.msu.ru/rus/elibrary/ (3nekrponnas OubIMOTEKa Y4ECOHBIX
MaTepHaIoB o xumuu nopraia “ChemNet”)

11. http://www.chem.msu.su/rus/weldept.html (Caiit xumuyeckoro daxyiabrera MI'Y)

12. http://rusacademedu.ru/ (Caiit Poccuiickas akajgeMus 00pa3oBaH¥sl)

8. MaTepuajibHO-TEXHUYECKOE o0ecevyeHne
Y4eOHble ayAUTOPUH TS TPOBEACHUS y4eOHBIX 3aHATHH - Kopmyc Ne 1, aya. 61: HoyrOyk HP
530 CM-530, nmpoektop Vivitek JI557W, skpan Hactenusiii ProScreen; aym. 62.
[Tomemenue Ak cCaMOCTOATEIBLHOW paboTHl - yd. Kopmyc Ne 1, aya. 26: yueOHast meoens (30
MOCA/IOYHBIX MECT), KOMITBIOTEPHBIM KJIacC ¢ BbIXOJOM B ceTb MHTepHeT (17 KOMIBIOTEPOB),
npuntep HP Deskjet 1280, ckanep EPSONGT1500 A3.

9. lIporpamMmMHoOe olecnieyeHne

Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), muieH3us
66975477 ot 03.06.2016 (6Geccpouno).

Obyuaromumes obecrieden goctyn k DObC «HOpaiity, ObC «IPRbooks», moctyn B
ICKTPOHHYI0 HH(POPMAIIMOHHO-00PA30BaTEIBHYI0 CPEIy YHHUBEPCHUTETa, a TAKXKe JOCTYI K
COBpEMEHHBIM TMpodeccuoHaNbHBIM 0a3aM JaHHBIX W HMH()OPMAIMOHHBIM CIPABOYHBIM
CUCTEMaM.
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