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IosicHuTEIHLHAA 3aANIUCKA.

Pemenue 3a1a4y B MIKOJIBHOM XMMUYECKOM 00pa30BaHUU 3aHUMAET BaXKHEHIIIee
MECTO, TakK KaK 3TO OJMH U3 MNPUEMOB OOy4Y€HHs, MOCPEICTBOM KOTOPOIO
oOecrieunBaercss OoJjiee IIyOOKOE€ M TMOJHOE YCBOEGHHE Y4eOHOro Marepuaia Io
XUMUU U BbIpA0aThIBAETCS YMEHHUE CAMOCTOSITEILHOTO IPUMEHEHHS MPUOOPETEHHBIX
3HAHUU.

Hns yenemnon cnaun EI'D u ydactust B onuMnuazax 1o XUMUU y4alluMCs
HEOOXOJIMMO YCBOCHHE TEOPETHUYECKOTO MaTepuana IIKOJbHOTO Kypca M YMEHUS
peniarh 3a1a4u KaK TUMOBBIE, TaK U MOBBIIIEHHON CJI0KHOCTH.

Pemenue 3ama4 1Mo XUMUU SIBJISETCS JAJIEKO HE MPOCTHIM JIEJIOM, MOCKOJIBbKY
TpeOyeT He TOJIbKO 3HAHHUM M0 XMMUU, HO U ONPEJEICHHOIO0 YPOBHS MOATOTOBKH IO
¢uzuke M MareMarTuke, T.e. MPEANojaraeT yMEHHE HCIOJIb30BaTh T€ WM HHBIC
dopmynbl, ux mnpeoOpa3oBaHUE, MPOU3BOAUTH MAaTEMAaTUYECKUE BBIYUCICHUS,
ONpENENATh AITOPUTM pPELICHUs, pacCykaaTh JOrM4HO. HacklllleHHOCTh ke
IIKOJIBHOM MPOrpaMMbl TEOPETUYECKUMU BOIPOCAMU HE MO3BOJISIET MPEMOaBATENIO
yIEJIATh MHOTO BPEMEHHU HaBbIKaM PEIIEHUS 3a7a4 BO BpEMSI OCHOBHOTO ypOKa.

Hcxonss w3 stOoro, mpenjiararo MporpaMmy 3JIEKTUBHOrO Kypca «PemieHue
3a7la4 N0 XUMHUW», OPUEHTUPOBAHHOIO HA Y4YAIIMXCS, MPOSBISAIONIMX HHTEpPEC K
U3YUYEeHHUI0 XUMHH. [[aHHBIN Kypc paccunTaH Ha 68 yacoB B TeueHue aByx Jet (10-11
KJIACChl) W HampaBlieH Ha (OpMUPOBAHHE HABHIKOB PEIICHUS 3a/lady Pa3IUYHOIrO
YPOBHSl CIIOKHOCTH. 3aJayd B JAHHOM Kypce CrpYNIUPOBAaHbI IO THUIIAM.
[Ipeanonaraemble 3afaHUsl OXBAaTBHIBAIOT BCE OCHOBHBIE pa3feibl, KOTOpPbIE
MPEyCMOTPEHBI MTPOTPAMMOM Kypca XUMHM CpEeIHEN WIKOIbl. B kaxaom pasznerne
NPUBOIATCS  HEOOXOIHMMbBIE TEOPETHUECKHE CBEJIEHHMS W  pacCMaTpUBAOTCSA
pa3iauyHble CIOCOOBI 3a7ad: CIOcOObl C HCIOJIb30BaHHWEM (PU3UUECKUX BEIHUYHH,
crocoObl COCTaBJICHUS MPOMOPLMM U aNreOpanvyecKux ypaBHEHUM U Jp. Yyanumcs
MpeiaraloTcss 3ajJlaud  KOMOWHHMPOBAHHOTO XapakKTepa, COYeTaloluX B cede

HECKOJIbKO QJITOPUTMOB penieHus. B coaepkaHuu Kypca MOPeayCMOTPEHO



3HAKOMCTBO C TE€CTOBBIMHU 3aJaHHUSIMHU, HCIOJIb3yEMBIMH IPU MOArOTOBKE K EI'D 1o
XUMHUHU.

PaccMoTpeHHble crOCOOBI  pelIeHHs] 3aJady  He SBIAIOTCS €JUHCTBEHHO
BO3MOKHBIMH. YUallMecs CaMOCTOSTENIBHO ONPEAEIAIOT CIIOCO0 pEIIeHUs — IJIaBHOE,
YTOOBI perieHre ObUIO PallMOHAIBHBIM U JIOTHYECKH MOCIE10BATEIbHBIM.

@®opMbl OpraHM3alMU 3aHATHH: JIEKUUU C U3YYCHHUEM TEOPETUYECKOIO
Marepuana, COCTABJICHUEM aJIrOPUTMOB, OIIOPHBIX KOHCIIEKTOB; IIPAKTUKYM IIO
pEILIeHUIO 3a/1a4 B IpyIIax, B Napax; WHIAMBUAYaAIbHbIC JOMAIIHHUE IIPOBEPOUYHBIC
paboThl; TBOpUECcKUe 3afaHus. JlTabopaTopHbie 3aHATHUS C TPOBEICHUEM XUMUYECKOTO
JKCIIEpUMEHTa HE MPEeAyCMOTpeHbl. Ha 3aKiIFOYMTENbHBIX 3aHATUAX IUIAHUPYETCS

MMPOBOAUTDH KOHTPOJIBHBIC pa6OTBI, 3allIUThI TBOPUYCCKUX pa60T.

eau kypca:
o dbopMHUpOBaHUE MHTEIJIEKTYAIbHBIX U MPAKTUYECKUX YMEHHH, MO3BOJISIONIUX
pemarh 3a7a4d pa3IuvyHOrO YPOBHS CIOKHOCTH, COOTBETCTBYIOIIMX TpeOOBaHUSM
EI'D;
o OpUEHTUPOBAHUE YYAIIMXCAd B BBHIOOpPE E€CTECTBEHHOHAYYHOTO Npoduis s

TaabHEHIIIero 00yJeHus.

3apaum Kypca:
o yIayOIsTh, pACIIUPATh U CHCTEMATHU3UPOBATh 3HAHUS YUAIIUXCS 110 XUMHUH,
o pa3BUBATh YMEHHUE MBICIUTD JIOTUUECKH, IPUMEHSATh 3HAHUSI B HECTAHJAPTHOMN

CuTyaluu, CaMOCTOATCIbHO COCTABJIATH 3a1da4H;

o dbopMupoBaTh Y4eOHO-KOMMYHUKATHBHBIE YMEHHUS C TIOMOIIBIO PEIICHUS
3a7a4;
o BOCIIUTBIBATh TPYAOJIIOOHE, 1€JI€YyCTPEMIIEHHOCTh, YIMOPCTBO B JOCTHKEHUU

MMOCTABJICHHOM I1E/IH;
o MPEIOCTaBUTh  y4YalllUMCS ~ BO3MOXHOCTH  NPOAHAJIU3UPOBATH  CBOM
CIIOCOOHOCTH B O0JIACTH M3YYCHHUS XHWMHH, 4YTOOBI M30€KaTh OIIMOKH IPHU BBHIOOpE

npoduist 00y4eHuUs MO0 OKOHYAHUH IIKOJIBI.



®dopMaMM OTYETHOCTH [0 U3YYEHHUIO JAHHOTO JJIEKTUBHOTO Kypca OyayT

SIBJISITHCSA :

o KOHKYpC (KOJIMYECTBO) YUCIIa PEIICHHBIX 3a/1a4;

o COCTaBJICHHE COOpPHUYKOB aBTOPCKUX 3aJlay ydYalluxcs Mo TemaMm (¢
PELICHUSIMMU);

o JIOMAIlHAE MTPOBEPOYHbIE PAOOTHI;

o UTOTOBBIE KOHTPOJIbHBIE PAOOTHI.

Htoru moABOIOATCA B BHJAC CCMUHAPCKHUX SaHﬂTHﬁ, Ha KOTOPBIX YyYdalllUCCA

O6CY)K,ZIaIOT PE3YJIbTAThl JOMAITHUX TBOPUYCCKUX SaﬂaHI/Iﬁ N KOHTPOJBbHBIX pa60T.

[locne wm3ydeHHs MAHHOTO AJIEKTHUBHOTO Kypca ydaluecs IOJKHBI 3HATh
(moHMMATB):
o oOlue CBOMCTBA KJIACCOB HEOPTaHMYECKHUX M OPraHMYECKUX COEAMHEHUH,
METaJJIOB U HEMETAJIOB,;
o CIIOCOOBI MOTYYEHHUS BAKHEHIITUX HEOPTaHMUYECKUX U OPTaHUYECKUX BEIIECTB;
o OCHOBHBIE TEOPUU XHMHUHU: XUMHUYECKOM CBSI3H, DJIEKTPOIUTUYECKOU
JMCCOLIMAIIUM, CTPOCHUS OpraHuueckux coenuHenut A. M. bytieposa;
o OCHOBHBIC 3aKOHbl XHMHHU: COXPAHECHHUS MAacChbl BELIECTB, IEPUOIUYECKUAN
3akoH JI. 1. MenneneeBa, 3aKkoH ABoraapo, 3akoH ['ecca, 00beIMHEHHBIN 3aKOH [ ei-
JIroccaka u boisi-Mapuorra.

YMeTs:
o omnpeAeATh: BAJICHTHOCTh M CTENEHb OKHUCJIEHUS XUMHUYECKHX 3JIEMEHTOB,
3aps] MOHA, OKUCIUTEIbh U BOCCTAHOBUTEIb, XAPAKTEP CPEAbl B BOJIHBIX PACTBOpAX
XUMHUYECKUX COCTMHEHHN;
o O0BSICHAITH: 3aBHCHUMOCTHb CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHHS,

3aBUCHUMOCTb CKOPOCTH XUMHYECKOU pPCakKi MW IIOJIOKCHHUSA XHMMHYCCKOI'O



paBHOBECHS OT Pa3IUYHBIX (HAKTOPOB, BIUsHUSA PH cpenbl Ha XapakTep MPOTEKAHUS
OBP;
o COCTABJIATH: YpPAaBHEHUS XUMHYECKUX PEAKIUNA  pPa3IUYHBIX  THUIIOB,
MOATBEPKAAIONIUX CBOMCTBA XUMHYECKUX COCIMHEHUHN, WX TE€HETUYECKYIO CBS3b;
MOJIHBIE M COKpAIllCHHbIE HMOHHBIC YPaBHEHHUS peakiuii oOMeHa; ypaBHEHUS
AJIEKTPOJIN3a PACIUIAaBOB M PACTBOPOB; ypaBHEHHUSI THUIAPOJIM3a COJIeH; ypaBHEHUS
OKHCITUTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKITU;
o NMPOBOAUTH BHIYHCICHUS:
a) Macchl OJIHOTO M3 TPOJYKTOB PEAKIUMU, MO Macce HCXOIHOTO BEIIECTBA,
COJIEpIKaIleTO MPUMECH;
0) Macchl OJHOTO W3 MPOJAYKTOB PEaKIMH IO Macce pacTBOpa, COAEpKAIIeTro
OTIPEJICJICHHYIO MaCCOBYIO JIOJIO PACTBOPEHHOIO BEIIECTBA;
B) MacCOBOM MJIM OOBEMHOM JOJW BBIXOJA MPOJYKTA PEaKIMU OT TCOPETUUECKU
BO3MOYHOT0;
') MAaCCOBOM MJIM 0OBEMHOM O COCTMHEHUN B CMECH;
1) Macchl (00beMa) MPOAYKTa PEaKIIMU 10 Macce JBYX BEIIECTB, YJACTBYIOIMIHNX B
peaKIuu, OJTHO U3 KOTOPBIX B3SITO B M30BITKE;
€) MOJCKYIIpHOW (HOpPMYJIBI BEIIECTBA IO €ro IJIOTHOCTH, IO MAacCOBOM J0Jie
3JIEMEHTOB, IO MPOJYKTaM CropaHus, Mo oOIIer (opMylie TOMOJOTHYECKOTO
psAa Kjacca BEIEeCTB;
) CKOPOCTH XMMHUYECKON peaKkInu;
3) Macchl (00beMa) BEIIEeCTBA, BBIJCIUBIIETOCS MIPH SIEKTPOIIN3E;
1) KOHIICHTPAIIUHM PACTBOPA PA3IMYHBIMU CIIOCO0AMHU;
K) TeruioBoro 3 dexra peakiuu;
J7) coaepkaHusi Macchl (00beMa) KOMIIOHEHTOB CMECH C TOMOIIBIO COCTaBJICHUS

aﬂre6pqueCKHx ypaBHCHI/Iﬁ C HCCKOJIBKMUMH HCHU3BCCTHBIMU.



Copepxkanue kypca (10 kinacc)
BBenenue «Y4uch pemiath 3aga4u mo xumum» (1 4.)

1. 3uaxomcmeo c¢ yenamu u 3adauamu Kypca, ux cmpykmypou. llopsook
ogopmaenus, nian pabomul ¢ 3aoadei. MHcmpyKmasxc K meopuecKum 3a0aHUIM:
KOHKYpCa KOAUYeCmBd pPeueHHbIX 3a0ai U COCMABIeHUs a8MmopcKo2o COOPHUYKA

3a0ay no memam Kypca.

Paznen 1. Pacuemul no xumuueckum gpopmynam (6 u.)

2. Konuuecmeo sewecmsa. Monv. Monsapnas macca eewecmea. Monaphbiil
obvbem eaz06. Pewenue 3adau Ha onpeoeieHue OCHOBHBIX KOJIUYECMBEHHBIX
Xapakmepucmuk 6eujecms.

3. Yucno cmpykmypHuix yacmuy (amomos, UOHO8 Ul MOJIEKYT) 8 0OHOM MoJle
gewecmea Npu HOPMANbHbIX yclosusx. Pewenue 3a0au Ha onpedenenue maccwl
amoma 31eMeHma, MOJeK)Ibl Geujecmed, KOauvecmea CMmpYKmypHuIX yacmuy 6
OaHHOM NOPYUU 8eujecmad.

4. Ilnomuocms 2aza. ObvedunenHwvlll 2a308bili 3akoH boiina-Mapuomma u
leti-Jlroccaka. Pacuem npusedenusi obvema 2aza K HOPMANbHLIM YCLOBUIM.
Buviuucnenue nnomnocmu 2a308 no MOAApHLIM MAcCCam U MOAAPHOU MACChL 2A3d NO
€20 NIoMHOCMU.

5. Bwiyucnenue maccogoiu O0oau INeMeHma 8 COEOUHEHUU, MACCO80l,
00beMHOIU, MOJILHOU 001U Beulecmea 8 CMecu.

6. Onpeoenenue cpeouell MOAAPHOU MACCbl 2A3080U cMecu. Buiuucnenue
cocmaesa 2a3zo060u cmecu.

7. Bviuucnenue cocmaea 2azoeou cmecu Ha OCHO8e COCMABNEHUU

aﬂze6pauqecmx prIBHeHI/lIZ C HeuzeecniHovlMu napamempamul.

Pa3nen 2. 3adauu na naxoscoenuii hopmyn xumuueckux coeOuHeHul

(4 u.)



8. Cocmaenenue ancopumma HaAxoxHcOeHus QOpMYnbl eujecmea HA OCHO8e
maccogotl donu dnemenmos 8 geujecmee. Kpucmannoeuopamol. Pewenue 3a0ay Ha
8618600 (hOPMY bl Beecmada.

9. Cocmasnenue aneopumma HaAxoNcoeHusi Gopmyavl  2a3000paA3HO20
gewecmea Ha OcHoge e2o0 niomuocmu. Ilpocmeviwiue u ucmunHble Gopmybl
seuwecmsa. Pewenue 3a0au na 661600 ghoopmynvl 2a308.

10. Cocmasnenue ancopumma Haxodicoenuss opmyivl ewecmea Ha OCHOBe
NIOMHOCMU e20 Napo8 U macce (0bvema, Koauuecmea) eewyecmeda npooyKmos
ceopanus. Pewenue 3a0au na 661600 ¢hopmynvl eeujecmsa.

11. Cocmasnenue ancopumma HaxodcoeHusr )OpMyavl Geuecmea HaA OCHOBE
00wuUx opmMyn 2oMoN0cUYeCKUX psA008 opeaHudeckux coedurnenull. Pewenue 3adau

Ha 6b1800 (YOPMYIIbL Belyecmad.

Paznen 3. Koqiuuecmeennasn xapaxkmepucmuxa pacmeopoes (6 u.)

12. Ocnosnvie opmynvt 0na evipasxcenus cocmasa pacmeopos. Ilepesoo
00H020 MUNA KOHYeHmpayuii 8 Opy2oll.

13. Macca pacmeopa, pacmeopumens, pacmeopeHnozo eeujecmea. Maccosas
0011 U MOJAPHASL KOHYEHMpayus pacmeopeHHo20 eeujecmed. Buvluucnenue
KOHYeHmpayuyu pacmeopeHHo20 eeujecméa Nno 3A0AHHOU Macce pacmeopd.
Buviuucnenue maccol sewgecmea u pacmeopumensi 0Jisk NPUSOMOBIEHUS PACMBOPO8 C
3A0AHHOU KOHYEeHmpayueu.

14. Dxeusanenm. Monspuas macca 3K6U8ANEHMA KUCIOM, OCHOBAHUL, COJIElL.
Hopmanvuas xonyenmpayusi pacmeopa. Buvluucienue maccol sewjecmea u maccol
pacmeopumensi OJisl  NPUSOMOBIEHU  PACMBOPO8 C  3A0AHHOU  HOPMATILHOU
KoHYyeHnmpayuelul.

15. Ilpasuno cmewenus pacmeopog 00HO20 U MO20 Jice 8eujecmed 8 BUOe
OUACOHALHOU CcXeMbl («npasuno kKpecmay). Buviuucienue maccoeoti donu, maccwl
PACMBOPEHH020 Bewecmsd;, Maccvl pacmeopumens; MAccbl U 00vema pacmeopa,

noOYYAeMO20 NPU CMEUUBAHUL 08YX PACMBOPOS.



16. Pacmeopumocmo eewecme. Hacviwennwiti pacmeop. Bviuucienue
KOHYeHmpayuu euecmeda 8 HACbIeHHOM pacmaope.

17. Obpazosanue ocaoka npu oxnaxcoeHuu pacmeopa. Pewenue 3adau Ha
BbIUUCTICHUE PACMBOPUMOCTIU  8eUjecms8;  KOHYEeHmpayuu, Maccvl pacmeopa,

noay4aemMuvlx npu pazoasnenuu U KOHYeHmpupo8aHuu pacmeopos.

Paznen 4. Boiuucaenue no xumuueckum ypasuenuam (10 u.)

18. 3axon obvemmuvix omHoweruli 2azos. Pewenue 3a0au na onpeoenenue
obvema 2aza, yuacmeyrue2o 8 peakyuu.

19. Monvnvie omnowenus peacupyrowux eewecms. llonamus: uzdbLIMox u
Hedocmamoxk. Buluucnenue maccol (00vema, Konuuecmea) npooykma peaxkyuu, eciu
O00HO U3 UCXOOHLIX Bewjecms, 83amoe 6 uzdvimKe, He peasupyem ¢ HPOOYKMOM
peaxkyuu.

20. Bviuucnenue maccol (06vema, Koruuecmsa) npooykma peakyuu, eciu 00OHO
U3 UCXOOHDBIX Bewyecmas, 83amoe 8 uzovimke, peazupyem ¢ RPOOYKMOM peaKyuu.

21. Ilonsmus: meopemuyeckuii U NPAKMULECKUL bIXOO NPOOYKMA PeaKyuiu.
Pewenue 3a0au na evluucnenus, césizaHHvle ¢ UCHOIL30BAHUEM NOHAMUSL (BbIXOO

NPOOYKMA pearyuuy.

22. Maccosas (06vemnas) oons npumecell (uucmoeo sewecmea). Boviuucienue
maccol (00vema, Koauwecmea) npooyKma peaxyuu, eciu UCXOOHble Geujecmed

co0epHcUm npuUMecH.

23-24. Pewenue 3a0au Ha onpedeieHue CcoCmasd CMecu  8euecms,

pa3deﬂﬂi0u;ux0}z 6 npoyecce npomeKkanuu peakyuu.

25-27. Cocmasnenue aneopumma peuteHust 3a0a4 aneedpaudyecKum cnocobom ¢
88e0eHUeM 08yX-mpex napamempos 8 Kauecmee Heuzsecmmuwvix. Pewenue 3a0au Ha
onpeoesienue cOCmMasa cmecu 8ewecms, He pazoeiaouuxcs 8 npoyecce npomexKanuu

peaxkyuu.

Paznen 5. Komounupoeannwie 3aoauu (3 u.)



28-30. 3anucv ypasHnenuil 6cex NPOUCXOOAWUX NPOYECCO8, BblOENIeHUE

COCMABHBIX yacmelu 361061’{%, cocmaesieHue HOP}ZOKG eblnoiHeHus oeticmeuil. Peuienue

YCNOHCHERHbLX 361061’{, 05’beauH}1I01/L;MX 6blHUCTIEHUA NO XUMUYECKUM QbOPMyJZCZM,

YPABHEHUAM, KOJIUUYECNI6EHHO20 cocmaea pacmeopoes pa3jiuvdHblMU cnocobamu.

Paznen 6. Hmozosvie 3anamus «Uemy movl Hayuuauco 3a mom 2002»
(4 u.)
31. PeweHnue KOHMPOIbHBIX 3a0ay NO Mamepuaty Kypcd.

32. Obcyaicoenue peuteHus 3a0a, AHAIU3 OUUOOK.
33-34.  Ilpeocmasnenue yuawumucs aemopckux cOOPHUYUKO8 3a0ai No

mamepuany 21eKmueHo20 Kypc u ux pewenus. Iloosedenue umoea KOHKypca

KoJuyecmea peuleHHnblx 3a0ay. Bvieoowl.



Temamuueckuii naan. 10 knacc (1 u. 6 neoenro, eécezo 34 u.)

Teo- | Ilpak- Dopmbl KOHMPOJIA 34
S Buouwt
N Tema 3anamusn pusa | muka pe3yibmamamu
= deamenbHOCmU
u, u, oopazosanusn
Beenenue.
IIpoBepka 3anuceit
1. | «Yuucp pewmath 3anadu 1 Jlexuus
YUaIIUXCs B TETPATU
10 XUMHU
Pazoen 1. Pacuemot no xumuueckum popmynam (6 u.)
Pemenne 3agau Ha CaMOKOHTpOIb,
OcHOBHEIC
JOCKE, HHTUBUyaTbHAS B3aMMOIIPOBEPKA B
KOJINYECTBEHHBIE
2. 1 pabota. OTHOTUTTHEIE mapax, CBepka ¢
XapaKTePUCTHKH
3a7a9M 33JIaf0TCS Ha o0pa3amu pemeHus
BEIICCTBA
JIOM. 3a7ad4.
IIpoBepka nomariHero
Penrenue 3agad Ha
3agaHusa. CaMOKOHTPOJIb,
Brorancienune c JIOCKE, WHIUBUTyaTbHAs
B3aUMOITPOBEpPKaA B
3. | ucrnosbp30BaHUEM 1 pabota. OMHOTUTTHBIE
mapax, CBepka ¢
MOCTOSIHHOM ABOTaapo 3a7a4M 3aal0TCs Ha
0o0pa3ramu peneHust
JIOM.
3a7ad4.
[IpoBepka nomarHero
Penrenue 3agad Ha
3amanusi. CaMOKOHTPOJIb,
JIOCKE, HHIUBUTyabHAS
3agauM  Ha  Tra3oBbIC B3aMMOITPOBEpPKaA B
4, 1 pabota. OTHOTUITHBIC
3aKOHBL. mapax, cBepka ¢
3a7a4M 3aJ1al0TCS Ha
o0pa3namu pereHus
JIOM.
3a7ad4.
[TpoBepka nomarirHero
MaccoBas JIOJIs Pemienne 3amaq Ha
3aganusi. CaMOKOHTPOJIb,
9JIEMEHTA B COCIMHCHUM. JOCKE, UHTUBUAYyalIbHAS
B3aMMOIIPOBEPKA B
5. | MaccoBasi, 00BEMHOM, 1 pabota. OTHOTHUITHBIE

MOJILHOM JOJIM BEIIECTBA

CMCCH.

3aJa4y 3aJar0TCs Ha

JA0M.

napax, CBepKa C
oOpa3namu penieHus

3aJad.




MaccoBas JIOJIs
DJIEMCHTA B COCIMHCHUM.
MaccoBass, 00BEMHOIA,
MOJILHOM JOJIM BEIIECTBA

CMECH.

Pemenue 3anau Ha
JOCKEC, MHAWBUAYaJIbHAaA
pabota. OTHOTUTIHBIE
3a/1a4y 3a/1al0TCs Ha

JO0M.

[IpoBepka nomamiHero
3aganusi. CaMOKOHTPOJIb,
B3aMMOTIPOBEPKA B
napax, CBepKa ¢
o0Opa3LamMu pereHus

3aJga4.

Pa3zoen 2. 3a0auu na naxosxcoenuii gpopmyn xumu

yeckux coeounenuil (4 u.)

BeiBox (bopMyIbI

BCIIECTBA Ha  OCHOBC

CocraBienue aaropurma
pelIeHus 3a/1a9H.

Pemenne 3a1au Ha

[IpoBepka nomaniHero
3ananusi. CaMOKOHTPOJIb,

B3alMOIIPOBEPKA B

8. JOCKE, HHTUBUyaTbHAS
MaccoBO TIOJIA napax, CBepka ¢
pabota. OMHOTUTTHEIE
3IIEMEHTOB. o0Opa3zLamu peuieHus
3a1a4M 3aJar0TCsA Ha
3ajad4.
JIOM.
CocraBiieHHe anropuTMa
[IpoBepka nomarisHero
BriBon hopmybl pelieHus 3a1a4n.
3agaHusa. CaMOKOHTPOJIb,
razo00pa3Horo Pemrenne 3ama4d Ha
B3aUMOITPOBEpPKaA B
9. | BemecTBa Ha OCHOBE €r0 JIOCKE, WHIUBUTyaTbHas
mapax, CBepka ¢
IUIOTHOCTH M MAacCOBOU pabota. OTHOTUTTHBIE
o0pa3amu pemeHus
JIOJIM DJIEMEHTOB. 3aJa4d 3aJar0Tcs Ha
3a/1ad4.
JIOM.
CocraBiieHHE alTOpUTMa
BriBon hopmybl [IpoBepka nomarHero
pEIICHUS 3a/1a4u.
BEILECTBA MO IIOTHOCTH 3amanusi. CaMOKOHTPOJIb,
Pemenne 3amay Ha
€ro TMmapoB M Macce, B3aUMOITPOBEpPKaA B
10. JOCKE, UHIUBUAYyaIbHAS
00BbeMy U KOJHYECTBY mapax, cBepka ¢
pabota. OTHOTUITHBIC
BEIIECTBA MIPOJYKTOB o0pa3namu pereHus
3a/1a4M 3a0al0TCI Ha
CrOpaHus. 3a1ad4.
JIOM.
CocraBienue aaroputma
BriBon bopMymbI [TpoBepka qoMamiHero
pellIeHus 3a/1a4H.
BEIleCTBA Ha OCHOBE 3aganusi. CaMOKOHTPOJIb,
Pemienue 3aga4d Ha
oOI1en bopMybI B3aMMOIIPOBEPKA B
11. JIOCKE, MHIUBUIyalbHAs

TOMOJIOTHYCCKOTO  psaa
OpraHu4YCCKUX

COEIMHEHUI.

pabota. OTHOTHITHBIE
3aJ1auu 3a/1al0TCs Ha

JA0M.

napax, CBepKa C
oOpa3iaMu penieHus

3ajad.




Pazoen 3. Konuuecmeennasn xapaxmepucmuka pacmeopoe (6 u)

OcHoBHBIE HOPMYITBI A5

IIpoBepka 3anucei

12. Jlexus
penieHus 3aay. YUaIINXCs B TETPAIU
IIpoBepka nomarHero
Brruncienue maccoBou Pemenue 3anau Ha
3aganusi. CaMOKOHTPOJIb,
JOJIU W MOJIApHOM JOCKE, HHTUBUyaTbHAS
B3aMMOITPOBEpPKA B
13. | KoHIIEHTpanun paborta. OHOTHUIIHbBIE
napax, CBepka ¢
PacTBOPEHHOTO 3a/1a4y 3a/1al0TCs Ha
o0pa3uamMu petieHus
BEIlECTBA. JIOM.
3ajad.
IIpoBepka nomariHero
Brruncienue Pemenue 3anau Ha
. 3ananusi. CaMOKOHTPOJIb,
HOPMaJIBHOU JOCKE, HHTUBUyaTbHAS
B3aMMOITPOBEPKaA B
14. | koHIIEHTpauu pabota. OTHOTUTTHEIE
napax, CBepka ¢
PacTBOPEHHOTO 3a/1a4M 3a/1al0TCS Ha
o0OpaszLamu peuieHus
BEIIlECTBA. JIOM.
3ajad.
[IpoBepka qomaniHero
Penrenue 3agad Ha
3agaHusa. CaMOKOHTPOJIb,
3ajayn Ha CMEIIMBaHHE JOCKE, UHIUBUIYyallbHAS
B3alMOIIPOBEPKa B
15. | pacTBOPOB  OJHOTO | pabota. OTHOTUTTHEIE
napax, cBepka ¢
TOTO K€ BELIECTBA. 3aJ]aud 3a/1al0TCs Ha
obOpa3Lamu peureHus
JIOM.
3ajad.
[TpoBepka nqoMamiHero
Penrenue 3agad Ha
Boruncnenusi, cBsizaHHbIE 3aganusi. CaMOKOHTPOJIb,
JOCKE, UHIUBUIYyalIbHAS
16- | ¢ MTOHSATHEM B3aUMOITPOBEPKaA B
pabota. OIHOTHUITHbBIE
17. | «pacTBOpUMOCTH napax, cBepka ¢
3a/1a4uM 3a/1al0TCS Ha
BEIIECTBAY. obpaszuamu peuieHus

JOM.

3a1ad4.

Pa3zoen 4. Botuucnenue no xumuueckum

ypasnenusam (10 u.)

18.

Brrunciierne 00BEMHBIX

OTHOIIIEHUI ra30B.

CocraBienue aaroputma
pellIeHus 3a/1a4H.
Pemienne 3amaq Ha
JOCKE, UHTUBUIyaIbHAS
pabota. OTHOTHITHBIE

3aaa4u 3aJar0TCs Ha

[TpoBepka nomarrHero
3aganust. CaMOKOHTPOJIB,
B3aMMOIIPOBEPKA B
napax, CBepKa C
oOpa3iaMu penieHus

3ajad.




JO0M.

Brruucnenus MaccChbl
(oObema,  KOJIMYECTBA)

BEIIECTBA MIPOJYKTa

CocraBienue aaropurma
pelIeHus 3a/1a4H.

Pemenne 3a1au Ha

[IpoBepka nomaniHero
3aganusi. CaMOKOHTPOJIb,

B3alMOIIPOBEPKA B

19. | peakuuu, ecinm UCXOIHOE JOCKE, HHTUBUyaTbHAS
napax, CBepKa ¢
BEIIECTBO,  B34ATOE B paborta. OnHOTHUIIHbBIE
o0Opa3Lamu peteHus
n30BITKE, HE pearupyer 3aJauu 331al0TCs Ha
3ajay.
C TPOJIYKTOM PEaKIIHH. JIOM.
Brruncnenus MAaccChl
CocraBienue aaropurma
(oObema,  KOJIMYECTBA) [TpoBepka qoMalIHero
pelIeHus 3a/1a9H.
BEIIECTBA MPOIYKTa 3ananus. CaMOKOHTPOJTb,
Pemenue 3anau Ha
PEaKIMH, eCIT UCXOIHOE B3aMMOIIPOBEPKA B
20. JIOCKE, MHIUBUTyaTbHAS
BEIIECTBO,  B3SITOE B napax, CBepKa ¢
pabota. OMHOTUTTHBIE
n30BITKE, o0pa3zLamu petieHus
3aJauu 33/1al0TCS Ha
B3aMMOJICICTBYET c 3a/1a4.
TIOM.
MPOJIyKTOM PEAKI1H.
Brruucnenus MacChl
CocTraBiieHHEe aropuTMa
(oObeMa,  KOIMYECTBA) [TpoBepka nomarnrnero
pelIeHus 3a1a4H.
BEIECTBA MPOYKTa 3aganusi. CaMOKOHTPOJIb,
Penrenue 3agad Ha
peaKkuu, eciu UCXOIHOE B3alMOIIPOBEPKA B
21. JIOCKE, HHIUBUTyaIbHAS
BEIIECTBO,  B35TOE B napax, cBepka ¢
pabota. OIHOTHUITHbBIE
M30BITKE, o0pa3amu pemeHus
3aJa4d 3a/1al0TCs Ha
B3aNMO/ICIICTBYET C 3ajad.
JIOM.
MPOJIyKTOM PEaKIHH.
CocraBienue aaropurma
[TpoBepka nqoMamiHero
Boruncnenus Macchl pelleHus 3a/1a4H.
3aganusi. CaMOKOHTPOIIb,
(oObbeMa,  KOJIMYECTBA) Pemenne 3a1a4u Ha
B3alMOIIPOBEPKA B
22. | IpoayKTa peakiuu, eclu JOCKE, UHIUBUyaIbHAS
napax, cBepka ¢
HCXOJTHOE BEIIECTBO pabota. OIHOTHUITHBIE
oOpa3naMu penieHus
COJICP’KUT IPUMECH. 3a/1a4M 3a/1al0TCS Ha
3ajad.
JIOM.
Omnpenenenue  cocraBa Cocrasnenue anroputma | [IpoBepka momarrsHero
23- | cMecu BEIIECTB, pelleHus 3a/1a4H. 3aganus. CaMOKOHTPOIIb,
24. | pa3aensIonmxcs B Pemenue 3amay Ha B3aMMOIIPOBEPKA B

mponecce MMPOTCKAaHUU

AOCKEC, HANBUAYaJIbHAaA

napax, CB€pka €




peakuuu paborta. OnHOTHUIIHbBIE o0Opa3LamMu peneHus
3a/1a4uM 3a/1al0TCs Ha 3ajad.
JIOM.
IIpoBepka nomariHero
Omnpenenenne  cocraBa
Jlexuums. KomnexktuBHas | 3amanus. CaMOKOHTPOJIb,
CMECH  BEIIECTB, HE
25- paborta. OnHOTHUIIHbBIE B3alMOIIPOBEPKA B
pa3IeSoINUXCs B 1 3
27. 3aJauu 33/1al0TCS Ha rpymnmnax, cBepka c
mporecce  MPOTEKaHUH
JIOM. oOpa3Lamu penieHus
peakuuu
3ajad.
Pemenue 3anau Ha [IpoBepka qomaniHero
JOCKe, MHIUBUAYadbHAs | 3amaHust. CAMOKOHTPOJI,
PacueTsl, cBs3aHHBIE C
28- paboTa u rpymnmoBas B3aMMOTIPOBEPKA B
Pa3IMYHBIMHU CITOCOOaMH 3
30. pabota. OmHOTHITHBIE napax, CBepKa ¢

pEeIICHUA 3aaa4.

3aJa4u 3aar0TCs Ha

o0pa3zLamu petieHus

JIOM. 3ajad.
Pasznen 6. Umocoewvie 3anamus « Yemy mot nayuunuce 3a smom 2002» (4 u.)
Kontponbhas pabota 1o [TpoBepka paboThI
31. 1 NunuBunyanbHas paboTa
M3Y4YEHHOMY MaTepuaiy YUUTEIEM.
OOGcyxenue
pe3yabTaToB
AHanu3  KOHTPOJbHOU
32. 1 KonnextuBHas pabota KOHTPOJIBHOW PabOTHI,
paboTHI.
B3alMOIIPOBEPKA B
rpyImmnax.
[IpencraBnenue
yUYalIUMHCS ~ aBTOPCKHUX
COOPHHYKOB 3a/Ja4y IO
Bsaumonposepka B
MaTepuany 3JIEKTUBHOTO BricTynnenus
33- rpynnax. CBepka ¢
Kypca M HX pELIeHUs. 1 1 VYyamuxcs.
34. oOpa3naMu penieHus
[ToaBenenue uTora KonnexrusHas pabora.
3ajad.
KOHKypca  KOJMYECTBa
PEIIeHHBIX 3a/ad.
BriBogpI.
UTOroO: 4 30




Coaepxkanue kypca (11 xinacc)

Paznen 1. 3adauu na nozpysricenue memannuueckoi niaCMUHKU 8 pAcHEop
coau (2 u.)

1. Dnexmpoxumuueckuii psao Hanpsdcenus memannos. Boccmanosumenvuas
CHOCOOHOCIb MEMANN08 8 PaACMEOPAx COJel.

2. Pewenue 3a0au Ha 8viuUCIeHUE MACCHl MEMANld, nepeueoule2o 8 pacmeop

COJIU UTIU BbLOCTIUBULE2OCS HA MEMANIUYECKOL NAACMUHKE 6 pesyibmame peaKkyuu.

Pa3znen 2. Knaccugpukayus xumuueckux peaxuuii u 3aKOHOMEPHOCHU UX
npomexkanusa (16 u.)

3. Tennosoti >¢ppexm xumuueckou peakyuu. Tepmoxumuseckue ypasHeHus.
Ox30- u snoomepmuueckue peaxyuu. Cmanoapmuvle yciosus (memnepamypa,
oasnenue) npomexanus peaxyuu. CmaHoapmuas SHMaIbnus 00pPaA308aHUs. 8euecma.
3axon I'ecca u cneocmeue uz neeo.

4. Bvluucienus no mepmoxXumMuyecKum YPAGHeHUsIM KOJUYecmea meniomol,
mennosoco 3hgexma Ha 0CHO8e COCMABIEHUSL NPONOPYULL.

5. Buiuucnenue mennosoco agpghexma  peaxyuii ¢ UCNOIBL30BAHUS
CMAaHOAPMHBIX YHMANLRUL 00PA308aHUs 8ewecms, cledcmeus uz 3axoua I ecca.

6. Ckopocmb xumuuweckux peakyuil. I omocenHvle U 2emepoceHHble peaKyuu.
Ilpasuna Banm-Ioghgpa. 3axon oeticmsyrowux macc. Kamanus.

7. Pewenue 3a0au na onpedenenue 3a8UCUMOCMU CKOPOCMU XUMUYECKOU
peaxyuu om memnepamypul, KOHYEHMPayuu peazupyoujux 6eujecms.

8.  Obpamumvie u wneobpamumvie peakyuu. Xumuueckoe pasHosecue.
Cmewenue xumuueckozo pagnogecus. Ipunyun Jle [llamenve.

9. Onpeoenenue erusnus eHewHux Gaxmopos (Oasienus, memnepamypol,
KOHYeHmpayuu) Ha cmeujeHue XUMuiecko2o pagHoB8eCuUsl.

10. Onexmponumuueckasn ouccoyuayus. Cunvhvie u ciabdvle 31eKmpoUmbl.
lIpasuna cocmasnenusi UOHHBIX YpasHeHUlU. Ycloeus HeoOpamumo20 NpoOmeKaHus

peakyuil 06MeHa 8 pacmeopax 2JIeKmpoUmos.



11. Vnpaosrxcnuenus 6 cocmasneHuu UOHHBIX YPABHEHUU peakyuti 0OMeHa.

12.  Tuoponuz coneii paznuunoeo muna. Ilpasuna cocmagnenus UOHHBIX
ypasHenuti peakyuii euopoausa coneu. Mamenenue PH cpeowvr 6 pacmeopax coneii 8
pe3yibmame 2uopou3a.

13. Vnpaswcnenus 6 cocmasnenuu ypasnenuti peaxyuil 2UOpoau3a 8 pacmeopax
cosell pasiuiHo20 mund.

14. Cmenenv okucnenus snemenmos. Tunvl OKUCIUMENbHO-80CCMAHOBUMENb-
HbIX peaxyuil. Badcuetiuwue oxuciumenu u 60CCMaHo8Umelu.

15-16.  Vmpaowcnenuss 6  cocmasneHuu  ypasHeHuti  OKUCIUMENbHO-
B0CCMAHOBUMENLHBIX PeAKYULL MEMOOOM IJIeKMPOHHO20 DANAHCA.

17. Bnuanue pH cpeow na xapaxmep npomexanus OBP.

18. Vmpaoswcnenus 6 cocmaenenuu ypaeuwenuui OBP no uenoanvim cxemam

peaxyuil.

Paznen 3. Inexkmpoauz (4 u.)

19.  Dnexmponuz pacmeopos u pacniagos d1ekmponumos. AnooHvle u
KamooHvle npoyeccvl npu nekmpoause. Ilociedosamenvnocms pa3psaoxKu UOHO8 HA
NEKMPOOaAx 8 0OHBIX PACMBOPAX DJIEKMPOJIUMOS.

20. Vnpaosicnenuss 6 cocmasnenuu ypasHeHull peakyuil  91eKmponu3d
pAcmeopos u pacniasos deKmpoumos.

21. Pewenue 3a0au Ha 8bluUCIEHUE MACCHL (00beMa, KOIUYEeCmEa) eeujecms,
BbLOCIUBUUUXCS NPU INEKMPOIU3E HA IIEKMPOOAX.

22. Pewenue 3a0au Ha BblUUCAEHUE MACCHL, KOHUYEHMPAYUU Beujecms 6

pacmeopax, 00paz08asuIUxcs nPu 1eKmpoiu3e.

Paznen 4. Cocmasienue uenouek npeepawieHuil XumMuueckKux 6euiecmse

(6 u.)

23.  Vnmpaosxcunenus 6 cocmasieHuu YPAGHeHUl peakyutl, Ompadxicarujux

CEHEeMUUECK)IO CB43b MeOfC()y COQOMHeHu}ZMu, codepofcau;wwu Hememasnuwvl.



24.  Vnpaogxcuenus 6 cocmasieHuu YpAaeHeHull peakyuti Ompaxncaroujux
2EHEMUYECKYI0 C653b MeHCOY COCOUHEHUAMU, COOePHCAWUMU MeMAlbl 2lA6HbIX
nooepynn.

25.  Vmpaosxxcuenus 6 cocmasieHuu ypaeHeHuul peakyuti OmpanCcaroujux
2EHEMUYECKYI0 C853b MeNHCOY COCOUHEHUAMU, COOePHCAWUMU Memaiibl NOOOUHbIX
nooepynn.

26.  Vnpaogxcuenus 6 cocmasieHuu YpaeHeHull peaxyuti Ompanicaroujux
2EHEMUYECKYI0 C853b MeAHCOY SPYNNAMU Y2Ne8000P0008.

27.  Vnpadgxcuenus 6 cocmasieHUuu YpAaeHeHull peakyuti Ompancaroujux
2EHEMUYECKYIO0 C853b MeAHCOY KUCTIOPOOCOOEPAHCAUWUMU OP2AHUYECKUMU BelyeCMBAMU.

28.  Vnmpaogxuenus 6 cocmasieHuu YpaeHeHull peakyuti OmpanCcaroujux

ceHemu4eCKyro C643b Meofcéy CBOWICO@@p()fCCZWMMU opcarHuvYecKumu seuyecmeamu.

Paznen 5. 3aoanuna EI'D no Xxumuu 6bINYCKHUKOB8 CPEOHUX

oouweoopazoeamenvhvlx uikon P® npouwnvix nem (5 u.)

29.  Bwinoanenue 3aoanuti uacmu A no memam: «Cmpoenue amomay,
«Cmpoenue gewecmsay, «Knaccuguxayus u xumuseckue c80lUCmMea HeOPSAHULECKUX
COCOUHEHULLY.

30-31 Buinoanenue 3aoanuiti wacmu B no memam: «dnexmponusy, «I uopoausy,
«OBPy, «Homenxknamypa u xumuveckue c80UCMB8A OP2aAHUYECKUX COCOUHEHULLY.

32-33. Buvinonnenue 3aoanuti uwacmu C  no meme «Pewenue

KOM6MHMpO6aHHle 30044 NO XUMUU NOBLIULEHHOU CIONCHOCHIUY.

Paznen 6. 3axnrwuumenvusiii ypok-cemunap (1 u.)

34. Obcyoicoenue pezyrvmamos pabomol evinonnenus eapuanmos KUM EI'D.

Bwvi6oowi.



Temamuueckuii naan. 11 knacc (1 u. 6 neoenro, eécezo 34 u.)

Teo- | Ilpak- Dopmbl KOHMPOIA 34
S Buowi
N Tema 3anamus pusa | muka pe3yromamamu
= oesamenpbHOCHmU
u, u, oopazosanusn
Pa3zoen 1. 3a0auu na nozpy;cenue niacmunku é pacmeop coau (2 u.)
Pemienne  3amay Ha
Pemenune 3amau Ha CaMOKOHTPOIb,
pacyer MacChbl "

KOHUEHTpa-IIH1

AOCKEC, HHAWBUAYaJIbHAaA

B3aMMOIIPOBCPKA B

1. 1 pabota. OTHOTUTIHEIE rapax, CBepka ¢
MeTajjia, Mepele/ero
3a/1auM 3a/1al0TCs Ha o0pa3amu pemeHus
B pe3yJIbTaTe PEakinH B
JIOM. 3ajad.
pacTBOp COJIH.
Pemenue 3az1a4 Ha
Pemenue 3anau Ha CaMOKOHTpOJIb,
pacueTr Macchl MeTalia,
JOCKE, HHANBUAYaJIbHAA B3aMMOIIPOBCPKA B
BBIACJIINBUIICTOCA B
2. 1 pabota. OTHOTUTTHEIE mapax, CBepka ¢

pe3ynbpTaTe peakiuu Ha
METaJLTTNYECKOHT

IIJIaCTHUHKH.

3aJa4M 3aJal0TCs Ha

JIOM.

o0pa3amu pemeHus

3a1ay.

Pazoen 2. Knaccugpuxkayusn xumuueckux peakyuil u 3aKkonomeprocmu ux npomexanusa (15 u.)

TennoBoi ahdexT [TpoBepka 3anmceit
3. 1 Jlexuus
XUMHYECKUX PeaKLnu. yUaluxcs B TeTpaJiu.
[TpoBepka nqoMamiHero
Penrenue 3agad Ha
3aganusi. CaMOKOHTPOJIb,
Boruncnenus 1o JOCKE, UHIUBUAYyalIbHAS
4.- B3aMMOIIPOBEPKA B
TEPMOXUMHUYECKUM 2 pabota. OIHOTHUITHBIE
5. mapax, cBepka ¢
ypaBHEHUSM 3a/1auM 3a/1al0TCS Ha
obpaszuamu peuieHus
JIOM.
3azad.
CKOpOCTh  XMMHYECKHX [TpoBepka 3anuceit
6. 1 Jlexug
peaxiuii. yUaluxcs B TeTpaIu.
Pemenue 3a1ay Ha [TpoBepka qoMamiHero
Pemenne 3amau  Ha NOCKe, UHIUBUAYalbHas | 3agaHus. CaMOKOHTPOJIb,
7. | BBIUHMCIIEHHE CKOPOCTHU 1 pabota. OTHOTHITHBIE B3aMMOIIPOBEPKA B

XUMHUYECKOMN pCaKknuu.

3aaa4u 3aJar0TCs Ha

JA0M.

napax, CB€pka €

oOpa3iaMu penieHus




3aga4.

XHUMHUYECKOE
IIpoBepka 3anmceit
8. | paBHOBecHe. Jlexuust
YYaIIUXCs B TETPAIH.
IIpoBepka nomariHero
Ormpenenenre BHEITHUX Pemenne 3agau Ha
3ananusi. CaMOKOHTPOJIb,
(hakTOpOB HA CMEIICHHE JIOCKE, MHIUBUTyaTbHAS
B3aMMOITPOBEpPKA B
9. | XUMHUYECKOTO paborta. OnHOTHUIIHbBIE
napax, CBepka ¢
PaBHOBECHS] XUMUYECKOU 3a/1a4y 3a/1al0TCs Ha
o0OpaszLamu peuieHus
peaKIuu. JIOM.
3ajad.
Peakuuu HOHHOTO
IIpoBepka 3anmceit
10. | oOMeHa B  pacTBOpax Jlexmust
YYaIIuXCs B TETPATIH.
JNEKTPOJIUTOB.
[IpoBepka qomaniHero
Beinonnenue
YnpaxxHeHus B 3agaHusa. CaMOKOHTPOJIb,
YIPAKHEHUS Ha JOCKeE,
COCTaBJICHUSl ypaBHEHUMU B3aMMOIIPOBEpPKA B
11. WHIUBHIyaJIbHAs paboTa.
peakuuit MOHHOTO rapax, CBepka
OnHOTUIIHBIE 3a/1aHUS
oOmeHa. 00pa31amu BBITIOJIHCHHHA
3a/1a10TCsI Ha JIOM.
YIpaXHEHUI.
I'mpponu3z  coneir B [IpoBepka 3anuceit
12. Jlexus
BOJIHBIX pacTBOpax. y4YallKUXCs B TETPAIU
[IpoBepka nomaiiHero
Brimonnenue
VYnpaxHeHus B 3ananusi. CaMOKOHTPOJIb,
. YOPA)KHEHUS Ha JOCKeE,
COCTaBJICHUSI ypaBHEHUMU B3aMMOIIPOBEpKA B
13. WHAMBUAyallbHas paboTa.
peakuuit TUAPOJIN3a napax, CBepka ¢
OnHOTUIIHBIE 3a1aHUS
COJIEH. 00pa3iiaMu BBITIOTHEHUN
3a/1al0TCS Ha JOM.
YIPAKHEHUH.
OkucIuTenbHO-
IIpoBepka 3anmceit
14. | BoCCTaHOBUTENLHBIE Jlexmusg
y4YaluXcsl B TETPAIu
peaKkIuu.
15. | Yopaxunenus B Brinonnenue [IpoBepka nomamHero




COCTaBJIEHUU OBP

MCTOAOM 3JJICKTPOHHOTO

YIPA)KHEHMS Ha JOCKE,

WH/IMBUyallbHAs padoTa.

3aganus. CaMOKOHTPOJIb,

B3aMMOIIPOBCPKA B

Oananca. OpHOTUIIHBIE 3aJaHUS rapax, CBepka ¢
3a/1al0TCS Ha JIOM. 00pa3amMu BBITIOJIHEHHIA
YIPA)KHEHUM.
IIpoBepka nomariHero
Brinonnenue
YopaxkHeHus B 3aganusi. CaMOKOHTPOJIb,
yIpa)XHEHHs Ha JIOCKE,
COCTaBJICHUU OBP B3aMMOIIPOBEpPKaA B
16. WHIUBHIyalIbHas paboTa.
METO/IOM  BJIEKTPOHHO- napax, CBepka ¢
OIHOTHUIIHEIE 3aJaHUS
MOHHOTO OaaHca. 00pa3LaMu BbINOJTHEHUN
3a/1al0TCS Ha JIOM.
yIpaXHEHUH.
Bmusuue pH cpeasl Ha
IIpoBepka 3anmceit
17. | xapakTep  TpOTEKaHUs Jlexums
yUaluxcs B TeTpaau
OBP.
IIpoBepka nomarHero
Brinonnenue
YnpaxxHeHus B 3agaHusa. CaMOKOHTPOJIb,
yIpa)xHEeHHs Ha JIOCKe,
cocraBienun OBP 1o B3aMMOIIPOBEPKA B
18. WHIUBHIyaJIbHas paboTa.

HEITOJIHBIM cxeMmam

YpaBHEHUH pEaKIUi.

OnHOTHUIIHEIE 3aJaHU

3aJaf0TCSA Ha JIOM.

mapax, cBepka ¢
00pa31amu BBITIOJIHCHHHA

YIpaXHEHHI.

Pazoen 3. dnekmponus (4 u.)

DIEeKTPOIU3 PaCTBOPOB U

IIpoBepka 3anuceit

19. | pacrutaBoB Jlexus
YYaIIUXCS B TETPATIU
AIEKTPOJIUTOB.
[TpoBepka nomariHero
YaopaxHeHust B Brinonnenune
3amanusi. CaMOKOHTPOJIb,
COCTaBIICHUSI YpaBHEHUU yIpa)XHEHHs Ha JIOCKeE,
B3aHMOITPOBEPKa B
20. | peakumit AEKTPOJIN3a WHAMBHUAyallbHas paboTa.
napax, cBepka ¢
pacTBOpOB M pAaCIJIaBOB OHOTHIIHEIE 3aJaHUS
00pa3iiaMu BBITIOTHEHUN
AIIEKTPOJIUTOB. 3a1aI0TCS Ha JOM.
yIpaXHEHHH.
Pemenne  3amau Ha Cocrasnenue anroputma | [IpoBepka momarrsHero
21- | BeIUKCIIEHHE o pelleHus 3a/1a4H. 3aganusi. CaMOKOHTPOIIb,
22. | ypaBHEHUSIM peaxiuit Pemenne 3amay Ha B3aMMOIIPOBEPKA B

QJICKTPOJIM3a pPAaCTBOPOB

AOCKEC, HANBUAYaJIbHAaA

napax, CB€pka €




u pacIuiaBoB

JIEKTPOJIUTOB.

pabota. OTHOTUIIHBIE
3aJauu 33/1al0TCS Ha

JO0M.

o0Opa3LamMu peneHus

3ajga4.

Pazoen 4. Cocmaenenue yenouek npespawieHuil xumuyeckux peaxyuit (6 u.)

T'eneTnueckas CBS3b

MCXKIAY COCOAMHCHUSMU,

Brinosnenune

YIPA)KHEHMS Ha JOCKE,

[IpoBepka nomaniHero
3agaHusi. CaMOKOHTPOJIb,

B3alMOIIPOBEPKA B

23. WHIUBUIyalIbHAs paboTa.
COJIEpXKAITUMU napax, CBepka ¢
OIHOTHUIIHEIE 3aaHUS
HEMETAJLILI 00pa3iamMu BBITIOJIHEHHHA
3a1aI0TCS Ha JOM.
YIPKH-U.
IIpoBepka nomariHero
Brimmonnenne
I'eneTnyeckas CBSI3b 3ananusi. CaMOKOHTPOJIb,
YOPKHEHHS Ha JOCKeE,
MEXIy COCIUHEHUSIMH, B3aMMOITPOBEpPKaA B
24, WHIUBHIyaJIbHAs padoTa.
COJICpXKAITUMHU  METAILTBI napax, CBepka ¢
OnHOoTHUIIHEIE 3aJaHUS
TJIABHBIX MTOATPYIIIL. 00pa31amMu BHITIOJTHCHHHA
3a1aI0TCS Ha JOM.
YIpaXHECHHUIA.
[IpoBepka qomaniHero
BrmmosHeHME
T'eneTnyeckas CBSI3b 3agaHusa. CaMOKOHTPOJIb,
YOpKHEHHS Ha JO0CKeE,
MEXIy COCIUHEHUSIMH, B3aUMOITPOBEpPKaA B
25. WHIUBHIyaJIbHAs paboTa.
COJICpXKAIUMHU  METAJLIBI mapax, cBepka ¢
OOHOTHIIHEIE 3aJaHUS
MOOOYHBIX MOATPYIIIL. 00pa31amu BBITIOJIHCHHHA
3aaf0TCS Ha JIOM.
yIpaXHCHUH.
[IpoBepka nomarHero
BrmosHeHUE
3amanusi. CaMOKOHTPOJIb,
I'enernueckas CBS3b yIpa)XHEHHs Ha JIOCKeE,
B3aUMOITPOBEPKaA B
26. | MexIy rpyInmnaMu WHAMBHUAyallbHas paboTa.
mapax, CBepka ¢
yTJI€BOIOPOIOB. OOHOTHIIHEIE 3aJaHUS
00pa31amu BBITIOJIHCHHHA
3a1aI0TCS Ha JOM.
YIPa)KHEHU.
[IpoBepka nomariHero
I'eneTnueckas CBS3b Brmmonnenue
3aganusi. CaMOKOHTPOIIb,
MEXIy KUCIOpOA- | yIpa)XHEeHHs Ha JIOCKeE,
B3aMMOIIPOBEPKA B
27. | a30TCcoaepKAIUMU WHAMBHUAyallbHas paboTa.
napax, cBepka ¢
OpraHUYECKUMU OHOTHIIHEIE 3aTaHUS
00pa3iiaMu BBITIOTHEHUN
BEIIECTBAMU. 3aJal0TCA Ha JOM.

YIPAKHEHUMH.




28.

T'eneTnueckas CBSI3b
MEXITY pa3IMYHBIMU
KJIaCCaMU OPraHUYECKUX

COEIMHEHUI.

Brinmonnenue
YIPaKHEHHS Ha JOCKeE,
UH/IMBUyallbHAs padoTa.
OIHOTHUIIHEIE 3aJaHUS

3a4ar0TCs Ha JOM.

[IpoBepka nomamiHero
3aganusi. CaMOKOHTPOJIb,
B3aMMOTIPOBEPKA B
napax, CBepKa ¢
00pa3amMu BBITIOJIHECHHMA

YIPAKHEHUH.

Pazoen 5. 3aoanus EI'D no xumuu éblnycKHUK08 cpeoHux ooujeoopaszoeamenbnuvlx uikoa P@
npouiivlx iem (5 u.)

Brinonnenune

YIPA)KHEHHUU U 337a4 Ha

IIpoBepka nomariHero

3ananusi. CaMOKOHTPOJIb,

Brimonnenue  3amaHuii B3aMMOIIPOBEPKA B
29. 1 JIOCKE, MHIUBUTyaTbHAS
gacTu 1 rapax, CBepkKa ¢
pabora. Bapuanter KUM
00pa31amu BBITIOJTHCHHIA
EI'D 3amarorcsd Ha oM.
YIPAKHEHUH.
IIpoBepka nomariHero
Brinonnenue
3agaHusa. CaMOKOHTPOJIb,
yIOpaXHEHHUH U 3a/1a4 Ha
30- | BemmonHenne — 3amaHui B3aUMOITPOBEpPKaA B
2 JOCKE, UHTUBUIYyallbHAS
31. | yacTtu 2 mapax, CBepka ¢
pabota. Bapuantst KUM
00pa31amMu BHITIOJIHCHHHA
EI'D 3amarorcs Ha qoM.
YIpaXHEHHUI.
[TpoBepka nqomMaiHero
Beinosinenue
3aganusi. CaMOKOHTPOJIb,
yIpaXHEeHHH U 3a/1a4 Ha
32- B3aUMOITPOBEPKaA B
[Tpo6usIit EI'D 2 JIOCKE, HHIUBUTyabHAS
33. mapax, CBepka ¢

paborta. Bapuanter KUM

EI'D 3amarorcsd Ha ooM.

00pa31amu BBITIOJIHCHHHA

YOPaKHEHUH.

Pazoen 6. 3axknouumensusiii ypox-cemunap (1 4.)

O6cyxenue

B3aumonposepka B

pe3yiabTaTOB  JIOMAaIIHEH Brictynnenus
rpynmnax. CBepka ¢
34. | paboTbI BBITIOJTHEHUS 1 Yyamuxcs.
oOpa3namu penieHus
BapuantoB KM EI'D. KonnextusHas pabora.
3ajay.
BeiBozBL
HUTOI'O: 26
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IIpunoowcenue 1

AJITOPUTM pelIeHUs 321a4 HA BbIYHMCJICHHEe Macchl (00beMa) NPOAYKTa

€aKIIuu, €CJIN OJHO U3 HCXOAHBIX BEIIECCTB J1aHO B H30bITKeE.
’

3anuch KpaTKoro ycjaoBus 3a/1a4u.

3anuck ypaBHEHUS PEAKIUU.

Hannucanue Hag hopmyiiamMu BElECTB B ypaBHEHUU PEAKITUN JAHHBIX
yCIIOBUS 3a/1a4u.

Ornpenenenne MOJIbHBIX OTHOIIEHUH, MOJIBHBIX Macc (M), macc BemecTB (M) u
HaJIMcaHue ux 1noj GopmMyliaMH BEIIECTB, C KOTOPIMU HEOOXO0IUMO BECTH
pacyeTsl.

OmnpeneneHne Macchl BEIIECTBA, KOTOPOE PACXOAYETCS B PEAKIIUU MOJIHOCTBIO,
T.€. B HEJIOCTaTKe.

Omnpenenenne Macchl, KOJIMYECTBA WM 00beMa HCKOMOTO BEIIECTBA.

3anuch OTBETA 3a/1a4u.

AJ'IFOpI/ITM pemeHus 3a1a4 HA BbIYUCJICHUS, CBAZAHHDbIC ¢ HCITOJIB30BAHUEM

N =

=

B~ w

MMOHATHSA «BBIXOA NPOAYKTA PCAKIIMH».

3anuch KPaTKoro yCIoBUS 3a/1auu.

3anuch ypaBHEHUS PEaKIIUU.

Haanucanue Haa ¢gopMynaMu BEIIeCTB B YPaBHEHUHU PEaKIIUNA JaHHBIX
yCIIOBUS 3a/1a4H.

Ornpenenenne MOJIbHBIX OTHOIIICHUH, MOJTBHBIX Macc (00EMOB) U Macc
(00BEMOB) BEIIECTB U 3aMKUCh UX MO (POPMYJIaMU BEIIECTB, C KOTOPBIMU
HEO0OXOAMMO BECTH PACUETHI.

OmnpeneneHne TEOPETUIECKOTO BBIXOa HICKOMOTO BEIIECTBA IO YPABHEHUIO
pEaKIuu.

Brluncnenrne MaccoBOil 107U MPAKTUYECKOTO BbIXO/Aa MPOIYKTa B MPOLEHTAX
TO TEOPETUUYECKH BO3MOKHOTO.

3amnuch OTBETA 3a1a4H.

AJITOPUTM pellleHus 32/1a4 HA BbIUMCJIeHHE MacChl (00beMa) MPOAYyKTA

P€aKIIMU, €CJIU HCXO0JHOEC BCIIECCTBO COACPKUT IIPUMECH.

3anuck KpaTKOTo yCJIOBUS 3aa4H.

OrnpeneneHue Macchl YUCTOTO BEILIECTBA, UCXO/Is U3 COACPKAHMS MaCCOBOM
nonu (%) npuMeceil B ICXOAHOM MaTepHae.

3anuch ypaBHEHUS PEAKIUU.

Hannucanue Hag ¢hopmynaMu BEIIECTB B YPaBHEHUU PEAKIIUNA TAHHBIX
YCJIOBHS 33/1aUU.



6.
7.

OmnpeneneHre MOJBHBIX OTHOIIEHUH, MOJIBHBIX Macc (M), Macc BerecTB (M),
MOJISIpHBIX 00beMOB (Vm) 1 00beMoB (V) U HaanucaHue ux noj popmynamu
BEIIIECTB, C KOTOPHIMU HEOOXOIMMO BECTH PACUECTHI.

Onpenenenue oobema (MM MacChl) HCKOMOT'O BEIIIECTBA.

3anuch OTBETA 3aJa4U.

AJITOPUTM pellleHus 321a4 HA HAXO0K/IeHNe MOJIeKYJIsIpHOi ¢GopMyJibl BelllecTBA
10 OTHOCUTEJIbHOM MJIOTHOCTH M MACCOBOI /10JIM JIEMEHTA B COeJMHEHUU

Hownh e

3anuce KpaTKOro yCJIOBUS 3aJa4uH.

Haxoxenue 0THOCUTENIbHON MOJIEKYJISIPHOM MAacChl HCKOMOTO BELECTBA.
Haxosxnenue npocreiiieil GopMysbl HCKOMOT'O BEIIECTBA.

Haxoxaenue 0THOCUTENBHOM MOJICKYJISIPHOM Macchl Mo npocTeiiien popmye
VICKOMOTO BELIECTBA.

CpaBHEHME OTHOCUTENBHBIX MOJIEKYJIIPHBIX MAcC, HalICHHBIX 110 HCTUHHOMN U
npocTeiiei popMysiaM HCKOMOTO BEIIECTRA.

Haxoxnenue uctTuHHOM (GopMyIibl HICKOMOT'O BEIIECTBA.

3anuce OTBETA 3a7a4H.

AJITOPUTM pelleHus 32124 HA HAXO0XKAeHHe MOJIeKYJIApHoH ¢opMyJibl BelllecTBa

b wnE

~N o

o macce (00beMy) NPOAYKTOB CrOPaAHUSA

3anuce KpaTKOro yCJIOBUS 3aJa4uH.

HaxoxneHue 0OTHOCHTENbHON MOJIEKYJIIPHOW MAacChl HCKOMOTO BEILIECTBA.
HaxoxneHue Maccbl HICKOMOTO BELIECTBA.

HaxoxneHnue Macc 31EMEHTOB B UCXOJIHOM BEIIECTBE.

Omnpenenenue, BXOIUT JIM €111€ KaKOW-THOO0 3JIEMEHT B COCTaB HCKOMOTO
BellecTBa. Eciii BXOOUT, TO ONPEIETSAIOT €r0 Maccy.

Omnpenenenue mpocTeiineit GopmMyIibl HCKOMOTO BEIeCTBA.

Haxosxaenne ncTHHHOW GOpMYyJTbI HCKOMOT'O BEIIIECTBA.

3amnuch OTBETA 3a1a4H.



Pemenne 3amau no pasgeny 3: «KonuuecTBEHHass XapaKTEPHUCTUKA

pPacTBOPOBY.

Ipunoowcenue 2 (10-1i knacc)

CITPABOYHUK ©OPMVIJI JIUIA PELLIEHUA 3AJTAY
10 TEME «KOJIMHECTBEHHAS XAPAKTEPUCTHUKA PACTBOPOB»

Maccosas dons seuecmea 6

Ikeusanienm
pacmeope
_ m(s6—sa) .
m(p— pa)’ = M (oxcuoa)
_ okcuoa  N(amom .21—ma)-eaienmu 371 —ma
% = M(s—6a) .100%
m(p - pa)
M (kucnomeot)
-ed) = - — O
M(s-60) = w-M(p = pa) K=ol oenosnocmsv kuciomol
__m(s—sa) 5 _ M (ocrnosanust)
M(p-pa) OCHOB:  jucnommnocmov ocnoséamus
m(e —sa M (conu)
W= ( ) Scomu =

"~ m(s—6a)+m(p—1s)

N (amom. Me)-earenmn. Me

m(p-pa) = V(p-pa)- p

Monapnas konyenmpayus

Monvnas 0o

n(x)
N(X) =
con %)= 560-+n()
V(p-pa)
C = [momw /1] N(X) — kouuecmeo éewecmaa 6 pacmeope
n(S) — xoruuecmeo pacmeopumens
n=C-V(p-—pa)
n
V(p-—pa)=—~
(p-pa)=5
Hopmanvnocmo Monapuocmu
N (sxsus. pacms.) n(e—ea) .
C, ; ="
V(p- pa) m(p — 25)
C =[monw ! 1] m = [mons / k2]

Kosgppuyuenm

Pacmeopumocmo




Pacmeopumocmu
m(e —sa) m(e —e6a)
— T\670¢) S=——""2.100
ST m(p-an) m(p — is1)
ObvemHas oons eeuyecmea Dopmynvl nepegooa
_V(6—sa).
V (cmecu)’ 10-w(x)- p
V(6—6a) €= M (x)
% =—>——--100%
7=y (cmecu) °
V(6—6a) =@ -V (cmecu) = %I\IQ(X)
Tump:
— Cu-9. —
T= 1000 T =2/ mx]

3aoaua 1.

CepoBomopon oovemoM 14 mi pactBopwin B Boje Maccod 500 r (H.y.).
Brruncnure MaccoBylo 00 CEPOBOIOPOIA B PaCTBOPE.

Pewenue.

1. Beraucaum m (H,S) B 14 mut:

m=n-M

n=V/Vy =0,014/22,4=0,000625 mos.

2. Beluucinum maccy pactBopa:

m(p-p) = m(B-Ba) + m(p-ms1) = 500 + 0,0213 = 500,0213 T.
3. BrluncauM MaccoByIO JOJIIO BELIECTBA B PACTBOPE:

@ = m(B-Ba)/ m(p-pa) = 0,0213/500,0213 = 0,0000424.
Otger: 0,0000424.

3aoaua 2.

Paccuntalite MOJIBHBIE JOIM COUPTa U BOJBI B 96%-HOM pacTBOpE 3THUIOBOTO
CHupTa.

Pewenue.



1. Brruncinm KONMMYECTBA BEMIECTBA CIIUPTA U BOABI, coAepkamuxcs B 96%-
HOM pPacTBOpE.

100 r p-pa comepxur 96 r ciupra u 4 T BOJBI.

N =m/M

n (cnupra) = 96/46 = 2,09 monb.

n (Boasl) = 4/18 = 0,222 Mob.

2. Beluuciaum MOJIbHYIO JOJI0 KaK/I0T0 BEIECTBA B PACTBOPE:

N(X) = n(x)/(n(x) + n(s))

N (cupra) = 2,09/(2,09 + 0,222) = 0,9.

N (Boabr) = 0,222/(2,09 + 0,2220 = 0,096.

Otset: 0,9; 0,096.

3aoaua 3.

B pactBope o6beMoM 500 M1 COmEpKHUTCS XJIOPUJ MarHus maccou 9,5 r.
Onpenennte MOJISIPHYIO 1 HOPMAJIBHYIO KOHIIEHTPALMU PACTBOPEHHOTO BEILIECTBA.

Pewenue:

1. Onpenenum MOJIIpHYIO KOHIEHTPALUIO PaCTBOPA:

m(MgCl,) g5

CMgCl) = (MgCl,)V ~ 9505

=0,2 (monb/im), mm 0,2 M.

2. Jlns ompeneneHuss HOPMaJbHOW KOHIIGHTPAIMKM PacTBOpa HEOOXOIUMO

OIIPCACINUTD MOJIIPHYIO MACCy 3KBUBAJICHTA COJIH:

M (MgCI
M:,K@(Mgc:|2):%=9_;=47,5 (t/mom),

d 3aTCM HOPMAJIbHYIO KOHOCHTPALIMIO paCTBOpa:

m(MgCl,) 95

Coe(MaCly) =37 (MgCl,)-V =775.05 04 ().
K8 2

OtBet: C(MgCly) = 0,2 M; Cys(MgCly) = 0,4 1.



3aoaua 4.

Boruncnute, kakoit 00beM pacTBOpa ¢ MaccoBOil J1osel cepHoit kuciaotsl 70%
(p = 1,622 1/Mi1) HYXKHO B3SITh JUJIS TPUTOTOBJICHUS PACTBOPOB 00BEMOM 25 MII C
koHueHTpamueit HySO4: a) 2 M; 6) 2 H.

Pewenue:

1. Haxonum Maccy cepHOM KHCIOTBI, KOTOPasi COAPXKUTCA B paCTBOPE 00bEMOM

25 mu ¢ koHreHTparuen 2 M HySOa.

H,SO
N3 popmyibr C(H2SOy) = v :41(5(2) ) ‘\1/ 0 CJIEIIyeT, YTO
2740

ml(HZSO4) = C(HZSO4) -M (HZSO4) V(1)=2-98-0,025=49 (7).
2. Breluucnsem maccy pactBopa C MaccoBoul moJieid cepHoil kuciotel 70%, B
KOTOpOM OyzAeT coaepkarbes H 2SO 4 Maccoii 4,9.

m, (H,S0,)

U3 popmynsr w(H 2804) = S

CJIeIyeT, 4TO

m(p-pa)=— "5 07 (r)
3. OnpenensemM HEOOXOAUMBIN 00BEM pacTBOpa:

- m(p-pa) 7
V1 = > =162 =4,32 (mn).

3aauyy MOKHO PEIINTh B OJHO JelicTBre. M3 dhopmyrs
ml(HZSO4) _Vl(Jl/lJl) . a)(H2804) P
M(H2804)-V(Jz) M(HZSO4) V()

C(H,S0,) =

CJIEYET, 4TO

V. = C(H2504)- M (HZSO4) V(1) 2-98-0,025
1 a)(HZSO4) ) 0,7-1,622

=4,32 (m).

4. OmpenensseM HEOOXOIUMBINH 00BEM pacTBOpa IJIsi MPUTOTOBICHUS 25 M

pacTBopa ¢ KoHIleHTparuei 2 H. H 2SO 4

N3 dpopmyiibl



m2(HZSO4) - Vz-a)(HZSO4)-p

Coreg(H,50,) = -
M, (H,S0,)V(1) M__(H,S0,):V (1)

CJIEIIyeT, YTO

_ C9K6(H 2504) ‘M 3K6(HZSO4) V(1) 2.49. 0,025
2 a)(HZSO4)~p 0,7-1,622

=216 (mmn).

Otset: V1 =4,32 ma; V2=2,16 M.

3aoaua 5.

Ckonpko TpaMMOB cyibgara kanus BbimazeT B ocanok u3 400 r pactBopa,
nacelenHoro npu 80°C, npu oxnaxkaenun ero g0 20°C? PactBopumocTs cynbdaTa
kanus coctasusger 21,4 v mpu 80°C u 11,1 npu 20°C.

Pewenue.

1) Beruncium Maccy Bemiectsa B 400 r pactsopa npu 80°C.

PactBopuMOCTh MOKa3bIBaCT, Kakas MaKCHUMallbHasi Macca BEIIECTBA MOXKET
obITh pacTBopeHa B 100 r pactBopurens. Takum o6pazom,

121,4 r pactBOpa conepxart 21,4 r BemniecTna;
400 r pacTBOpa cojepkaT X I BEIIECTBA.
X=70,51r.

2) Beruuciaum maccy BOJibl B ICXOJIHOM PacTBOpE.

M(H20) = m(p-pa) — m(s-Ba) = 400 — 70,51 = 329,49 r.

3) BelunciiuM Maccy BeIlecTBa B pacTBope, oxiaaxaeHHoM 10 20°C.

100 r Boab! copepxat 11,1 r BemnecTna;
329,49 r BoABI coepkaT Y T BEIIeCTBa.
Y =36,57r.

4) Bprurcinm Maccy BelIEeCTBa, BBIMABLIETO B OCAJ0K.

M(ocaaka) = M(B-Ba)ucx — M(B-Ba)oer = 70,51 — 36,57 = 33,94 1.

Otset: 33,94 1.



Ipunoowcenue 3 (10-ii knacc)

K 3aHATHIO 31 «PelieHrne KOHTPOJIbHBIX 3a/1a4 IO MaTeEpUay
Kypcay.

A-1

B pesynbrare peakuuu:

2C4H10(r) + 1302(r)—> SCOQ(F) + 10H20(r).

O6pazoBanock 5 Mok okcua yriaepoaa (4). O6weM kuciopoaa (H.y.), KOTOPbIi
notpedyercs 115l CMEIIMBaHUS METaHA PABEH:

1) 180n 2)182n 3)212n 4)160n
A-2

[Tpu B3aumopeicTBun16,25T MHKa ¢ pa30aBIEHHON COJISIHON KUCIOTON BBIACIUTCA
ras, 00beM KOTOporo (H.y.) paBeH

1) 5,6: 2) 8,4n 3) 11,2n 4) 16,81
A-3
Jlns mostHOTO TUpupoBanus 10,5r mponeHa nmotpedyercst BOA0po (H.y.) 00BEMOM:
1) 2,8n 2) 5,60 3) 8,4n 4)11,2n
Yacrs B.
B-1
Macca MeTui0Boro 3upa MaciassHON KUCIOTHI, MOTYYEHHOTO TIPHU B3aUMOACHCTBUU
48r metuioBoro cnvpta u 100r 44% pacTBOopa MacissHON KUCIOTHL, paBHA ___ T.
B-2
[Tpu nevicTBuM U30BITKA CEPHOM KUCIOTHI Ha 780r TEXHMUECKOro XJIOpUAa HATpuS,
conepixarero 25% mpumeceil, BbIICTUTCS XJIOPOBOAOPOL 00beMoM (H.y.) I
B-3
Macca xiopuna xenesa (3), 00pa3yroIierocst Ipu B3auMoIecTBUN 16T okcuaa
xenesa (3) ¢ 20r 73% pacTBopa COJSHON KUCIIOTHI, paBHA __ T.
yacth C.
C-1

PaccuuraiiTe MaccoByO 100 CEPHOM KUCIOTBI B PACTBOPE, MOJYYEHHOM MPHU
nporyckanuu 2,241 (H.y.) cepoBoqopona uepes 250r 10%-noro pactBopa cynbdata
ME/JIH.

C-2

IM'uapun kanbiust BHECTH B U30BITOK pacTBOpa COISTHOM KHUCIIOTHI (Macca pacTBOpa
kucioThl 150r, maccoBas monst HCI 20%). Tpu aToM Beiaenuiocs 6,721 (H.y.)
BoJI0poja. PaccunraiiTe MacCOBYIO JTOJIIO XJIOPUA KAJIBLIMS B MTOJYYEHHOM PacTBOpE.

Kpurepuun oueHuBanus.
Ouyenxa “3”" — BBIIOJIHEHO 2 3aJaHUs U3 YacTu A.
Ouyenxa “4” — BbINOJHEHO | 3a1aHME U3 YaCTU A M OJHO U3 YacTu B
Ouyenxa “5”" — BpInoaHeHO 1 3aganue u3 yactu C WM JiBa 3aJaHus U3 4yactu B



IIpunoocenue 4 (11-u xnacc

K 3aHatusiMm 31-33pazpeny S: «PemieHue KOMOMHUPOBAHHBIX U

YCIIOXKHCHHBIX 3a1a4 110 XUMHHW»»

3agaua Ne 1

Breruucnure MacCy MCTHUJIOBOTO 3(1)Hpa MacJsSHOMN KHCJIOTHI, IMOJIYYCHHOTI'O IIPH

B3aumozencteun 48 r. merunoBoro cnupra u 100 r. 44 % pacTtBopa MacissHOU

KHCJIOTHI.

JlaHo:

m(CH3OH)=48r
Mp-pa(C3H7COOH)=100r
®%(C3H;,COOH)=44%

m(a¢upa) - ?

3agaua Ne 2

Pemenue:
1.5 monp 0.5 monb 0.5 momb
CH3;0H+C3H;COOH—C3H7-C-0O-O-CHs3+H,0

1 momb 1 moms
mp-pa(C3H7COOH)—>I’T’I(C3H7COOH)—> n(C3H7COOH)

n(apupa)—m(>3¢dupa)

(CH30H)—n(CHs0H)

N(CH3OH) = m/M=48/32 = 1,5M01b-U30bITOK
M(CH3OH) = 12+4+16 = 32 r/monb
m(C3H7COOH) = Mp-pax O)%(C3H7COOH)/100% =
= 100+44/100 = 44r

n(CsH,COOH) = m/M = 44/88 = 0,5 moib

M (C3H;COOH) = 12+4+8+16°2 = 88 r/mM0JIb
n(a¢pupa) = 0,5M0I1b

M (adupa) = 102r/mMonb

m(adupa) = 102r/monw*0,5mo1nb = 51T
OtBer:m(3¢upa) = S1r.

Paccunralite MaccoByr0 MOJIFO CEpHOM KHCIOTBI B PACTBOPE, MOJTYYEHHOM

npu mpomyckaruu 2,241 (H.y.).cepoBomopona uepes 250r 10% pactBopa cymnbdara

MCOH.

Jlano:
V(H:S)=2,24n

Pemenue:
CuSO4+H2S = CuS | +H2S04

1Mo 1momb

®%(CuSO4)=10% V(H2S)—n(H2S) —_

w%(H2804)-?

N(H2S04)—m(H2S04)—®e(H2S04)

Mp-pa(CUSO4)—m(CuSO4)—n (CuSOs4)



n(H2S)=2,24/22,4=0,1m015
mM(CuS04)=25010/100=251
n (CuS04)=m/M=25/160=0,156M01b-H30bITOK
M(CuSQO4)=160r/mob
n (H2S04)=n(H2S)=0,1mo015
m (H2SO4)=n*M = 0,1+98=9,8r
M(H2S04)=98r/monb
®% (H2S04)=m(H2S04)/mMp-pa*100%
Mp-pa2=Mp-pa(H2S04)+m(H2S)-m(CuS)
n(CuS)=n(H2S)=0,1mo:1p
m(CuS)=0,1+96=9,61
M(CuS)=96r/mob
M(H2S)=n*M=0.1+34=3,4r
Mp-pa2=250+3,4-9,6=243,8r
0y (H2S04)=9,8/243,8=4%
OtBer: % (H2S04)= 4%

3agaua Ne 3
Hanmivre ypaBHeHHs peakiiyii, COOTBETCTBYIOILKE CIEAYIOIIECH MOCIEN0BATEIBHOCTH
MIPEBPALLICHUI:
1) KA|02 —X3 2) Fe(OH)S —XK1
Xy — Al(OH)g X, «— FeS

Ha3zoBuTe HEM3BECTHBIC BEIIESCTRA.

Pemenue:

1) Amomunar kamus KAIO; Bzammogerictyer ¢ kucmoroir HC1 ¢ obOpa3zoBannem
XJIOpUIIOB Kanus U amoMuHusA. [Ipu ux o0paboTke pacyeTHHIM KOJMYECTBOM IIEIOYU
ocaxxaaeTcs TUAPOKCUI aIFOMUHUS, KOTOpbIA pacTtBopsietcs: B M30biTke KOH. Ecnu
orubTpoBaTF W TPOKAIUTH TeTparuapokcoamtomuuar KAI1(OH)s, mnomydaercs
ucxonubiii KAIO,.

KA10,+4HCI =KC1 +A1Cl3 + 2H0;

A1C13+3KOH = A1(OH); + 3KCl;

A1(OH); + KOH = KA1(OH)4;

KA1(OH)s = KAIO; + 2H,0 (npoxanuBanue).

2) I'mapokcup xeneza (I1l) npu npokanuBaHuK ¢ yriaeM BOCCTaHABIUBAETCS 0
MeTaJT4eCKoro xefne3a. JKene3o npu HarpeBaHUM ¢ cepoit o0pa3yeT cyiab(hu xenes3a

(I1). Dror cynbdum pasnaraeTcs COJSHOW KHCIOTOH C OOpa30BaHHMEM XJIOPHIA



JIBYXBAJICHTHOTO >kene3a. Ejkue mienmoun B OTCYTCTBHE BO3[AyXa OCAKIAIOT W3
pactBopa pactBopa xjopuna sxenesa(ll) rumpokcun xenesa (Il) , koTopslit ObICTPO
OKHCJIsIeTCs Ha Bo3ayxe B ruapokcus Fe(OH)s.

2F€(OH)3 +2C=2Fe+CO,+CO+3H,0, Xi=Fe;

Fe + S = FeS;
FeS + 2HC1 = FeCl; + H3S, Xz = FeCly;
4FeCl; + 8NaOH + O, + 2H,0 = 4Fe(OH); + 8NaCl.
Fe?*-e —> Fe3* 4
02 + 2H,0 + 4e —> 40H" 1
3apaua Ne 4

Onpenenure Maccy kpucramtoruapara Cra(SOgs); *18 H,O u pactBopa c
maccoBoit goieit Cra(SO4)s 0,15, koTophie HAIO B3AThH JJIs IPUTOTOBICHHUS pacTBOpa
¢ maccosoii goueit Cra(S04)3 0,2 1 Maccoii 795r.

Permenne: mis pemieHus 3aJadu MOKHO HCIIONB30BATh MPABWIIO CMEIICHWS.
Bribupaem nist pacueToB oOpaser] KpUCTauIOTHpaTa KOJI-BOM B-Ba | MOJIb.

N3 popmyibl KpucTasmoruapaTa clieayer:

V (Cr2(SO4)3) = V (Cr2(S04)3 » 18 H,0)= 1moib,
M (Cry(S04)3)=V » M=392r
M (Cra(SO4)3)=52%2+3%32+12*16=104+96+192=392r/M01b

M (Cr2(SOs4)3 + 18 H20)= V« M=716r
M(Cr2(S04)3+18 H20)=392+324=716 o/monv
Omnpenemnsiem W(Cr2(SO4)3) B KpucTaIOTHIpaTe
W(Cr2(SO4)3)= M (Cry(SO4)3) -392r -0,547
M (Cry(S04)3+18 H,O)  716r

0,547 05
- o
0,15 — \‘0,347

OtHocuTenbHasg Macca kpuctaoruapara pasaa 0,05 u3 00111eil OTHOCUTENBHOM
MACCBI:

Mp-pa(Cr2(S04)3*18 H,0)=(M 0,5)/0,397=(795 0,5)/0,397=695r.
OtBeT: Mppa(Cr2(S04)3*18 H,0)=695 .




	М (Cr2(SO4)3 * 18 H2O)= V * М=716г
	М(Cr2(SO4)3 * 18 H2O)=392+324=716 г/моль


