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1. HEJIb 1 3ATAYHX OCBOEHUA JUCHUIIJIMHBI

[lenp AMCUMIUIMHBI: OCBOCHHE CTYJEHTAMHU METOJIMKH PEIICHUS U METOJIUKH OO0y4deHUs
yUaluxcs pPeUIeHHI0 XUMHYECKHX 3a/lay, CO3/aBasi ONTUMAIbHBIE YCIOBHS A1 (OPMUPOBAHUS
TBOPYECKOTO MBINIJICHUS, HECTAHJAPTHOTO IOX0/1a U BEIOOpA pallMOHAIBLHOTO CIIOCO0a PEIICHHUS.

3agaumn:
1. CdopmupoBaTh yMeHHE IPABUIHLHO aHAJIM3UPOBATH U PEIIATh PaCUETHBIC, KAYECTBEHHBIC
3a/1a4 M0 XMMHUHU C NPUBICYEHUEM HABBIKOB, MTOJIYYEHHBIX IPU U3YYEHUH KypCca XUMUU;

2. BrIpaboTaTh y CTyIEHTOB IPAaBUIIbHBIC HABBIKH OQOPMIICHHS PEIICHHS 33/1a4H;

3. IloaroToBUTH K YMEJIOMY IPUMEHEHUIO 0003HaYeHUI pu3nueckux BeanuuH, eauHul CU u
CIpaBOYHON MHGPOpMAIUY;

4. TlokazaTh JJOTHYECKYIO IOCIIEA0BATENbHOCTh, HCIIOIB3YEMYIO B XO/I€ PEILICHHs 3a/1a4,
BBIPA0OTATh HABBIKU €€ IPUMEHECHHUS;

5. Pa3BuTh MacTepcTBO rPaMOTHOT'O UCHOIB30BAHUS PA3IUUHBIX CIIOCOOOB PACCYXACHUS NPU
pelIeHNH, TIOKa3aTh IPUYHHBI, BBI3BIBAIOIINE HETIOHMMAHUE YIAITIMHCS METOIUKH
peleHus 3aja4d ¥ CrocoObl UX YCTPaHEHHUS;

6. CdopmupoBaTh yMeHUSI 00ydaTh yUAIIUXCS PEIICHUI0O XUMUYECKHUX 3a/1a4.

2. MECTO JJUCIHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI' PAMMBI

Jucnmuimaa «MeToauka OOyYeHHs pPEHICHHI0 3a1ad 10 XHMHUH» SIBISETCS YacThIO
yu4eOHOro IUlaHAa MAarucTpaTypsl Mo HampaBieHuto mnonarotoBku 44.04.01 Ilemarormueckoe
obpazoBanue, mpodmib (mporpamma MaructpaTypbl) «O0mass 6uosorust U Xumus». Jucuurmaa
b1.B.01.01 «Meroguka oOyuyeHHMs peIIEHUIO 3aJady [0 XUMUW» BKiIoyeHa B biok b.1
«Aucuurmmuael (MOAyYN)», 4YacTh, (opMHUpyeMass YJaCTHUKaMH OOpa30BaTENIbHBIX OTHOIICHUH,
b1.B.01.01 Aucuumiunsl (Mmoaynu) [loaroroBka npenogasaresst OMOIOTHM ¥ XUMUH. JlucuuIuinHa
peamm3yercss B HTI'CIIMA (¢) PITIIIY Ha kadeape ecTecTBEHHBIX HayK H  (U3UKO-
MaTeMaTHYeCKOro oOpa3oBaHusl.

JlanHasi OUCLMIUIMHA JIOTMYHO CBsi3aHA C OCBOGHMEM METOJMKH IpENoJaBaHusl U
XUMHYECKUMHU JUCLUUTUIMHAMH.

Jlj11 OCBOEHHMSI TUCIUIUIMHBI CTYAEHTHI UCOIb3YIOT 3HAHUS, YMEHHUS U BUJIBI JIEATEIbHOCTH,
chopMHpOBaHHBIE B MPOIECCE H3YYEHUS XMMHUYECKHX JUCHMIUIMH Ha MpeIbIIylieM YpPOBHE
o0OpazoBaHwsl.

Hucuuruinna «Metoarka o0ydeHHsl peleHHIO 3a/1a4 [0 XMMUW» n3ydaeTcs B 1 cemectpe,
npelHa3HayeHa JUisl paclIupeHus 3HaHUH, YMEHHUI U HaBBIKOB CTYACHTOB B 00J1aCTH peleHus
XUMHYecKHX 3a1a4. Kypc npezamnonaraetr TeopeTH4ecKyro 1 MPaKTUYECKYIO YacTH, I/Ie TIOCIIe
PaccMOTPEHUs TEOPETHUECKOro ¢pparMeHTa GOpMUPYIOTCS 3HAHUS, YMEHHUS U HABBIKU PEIICHUS
pa3nn4HbIX 3a7a4 no xumuu. [Ipemiaraemas mporpaMma OpUEHTHPYETCS Ha TPUHIUITBI
CUCTEeMAaTUYHOCTH (TIOCIeI0BaTeIbHOE PACCMOTPEHHE Pa3IMYHbIX TUIIOB 3a/1a4 U YPOBHEH
CJI0HOCTH ), UHTETPATUBHOCTHU (00BbEIMHEHUE PA3IMYHbBIX TUIIOB 33/a4), TBOPUECKON aKTUBHOCTH
(camocTOsATEeNBHBIN TTOI00P 3a/1a4, COCTABJICHHE 3a/1a4, PEIICHHE TBOPUYSCKUX 3a]1ay).

SIBnsercs H€06XOI[I/IMBIM JId U3yYCHHUA MCTOAUKHU ITPECIIOAaBaHNUA XUMHUHU B IIIKOJIC.

3. PE3YJIBTATBI OCBOEHUSA JUCHUIIJIMHBI

JlucuunuiinHa HanpapJieHa Ha popMUpOBaHUE U Pa3BUTHE CIEAYIONINX KOMIIETCHIIUN:

Kareropus Kon u HanmeHnoBanune Ko 1 HanMeHoBaHNE MHAUKATOPA JOCTHYKEHUS KOMIIETECHITUH
(rpymma) KOMITETEHITUH
KOMITETEHIINI
Hayunsie OIIK-8. Ciocoben HOIIK 8.1. JIleMOHCTpUpPYET 3HAHUE OCOOCHHOCTEH MeAarornuecKon
OCHOBBI MIPOEKTHUPOBATh JICSITeTHbHOCTH; TPeOOBaHMI K CyOBEKTaM I1eJarOrnIecKoi
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BIi1 IIpoLieCC 10
OHOJIOTHHU U
XUMUH

OpraHru30BbIBATH U
PEATH30BBIBATH MTPOLIECC
00yueHUsI OHMOTIOTUHN U
XMMUH B
00pa3oBaTEIBbHBIX
OpraHHU3aIIsIX
COOTBETCTBYIOIIETO
YPOBHs 00pa3oBaHUs

MEeIaroruyeckoi | Mefaroru4ecKyro JeATeNIbHOCTH; Pe3yNIbTaTOB HaydHBIX UCCIIEI0BaHNH B cdepe
JIeSITENTbHOCTH JIeSITENbHOCTh HA OCHOBE | MEJAroru4ecKoy JesTeNbHOCTH
CIIEIMAJIBHBIX HAyYHBIX HOIIK 8.2. Hcronb3yeT coBpeMEHHBIC CIICAATbHBIC HAyYHEIC
3HAHUH U PE3yJIbTATOB 3HaHWA ¥ PE3YNbTATHI HCCIEAOBAHUH 111 BEIOOpa METOJIOB B
HCCIIEIOBaHUN MEeAArOTMYECKON NEATENbHOCTH
HOIIK 8.3. Brageer metogamu, (opMaMu U CpeACcTBaMHU
Me1arOrMYECKOM IeATEIbHOCTH; OCYIIECTBIISIET NX BBIOOD B
3aBUCHMOCTH OT KOHTEKCTa IPO(ECCHOHANBHON JIESITEIbHOCTH C
YYETOM pPEe3yJIbTaTOB HAYYHBIX UCCIIETOBAHUI
Ob6pazoparensH | I1K-1. Ciocoben WIIK 1.1. 3HaeT: KOHIENTYyaJIbHBIC TOJIOKEHHS U TPeOOBaHUSA K

OpraHu3aiiy 00pa30BaTeILHOIO MPoIiecca M0 OMOIOIUH ¥ XHMHUH,
onpenensgemble PI'OC cooTBETCTBYIOIIETO YPOBHSA 00pa30BaHMUS;
KOMITOHEHTBI ¥ XapaKTEPUCTUKY COBPEMEHHOTO 00pa30BaTeIbHOTO
Tpoliecca; 0COOEHHOCTH POEKTHPOBAHUS 00Pa30BaTEIEHOTO
Tporecca o OHOJIOTHUH ¥ XMMHH B 00pa30BaTEIbHBIX OPTaHU3AIMIX
COOTBETCTBYIOIIMX YPOBHEH 00pa3oBaHus;

CTPYKTYpY Ipoiiecca 00y4YeHusI OMOIIOrHU ¥ XUMHHU B
00pa3oBaTENbHOM YUPESIKICHUH O0IIEro 00pa30BaHMUs,
obpazoBatensHBIX opranu3anusax CI1O u BO; npeamerHoe
COZIepKaHue, OPraHU3aMOHHbIE (JOPMBI, METO/IbI U CPEACTBA
0o0yueHHs OMONIOTHH M XUMHUH B 00Pa30BaTEIIbHBIX OPTraHU3aLUIX
COOTBETCTBYIOIINX YPOBHEH 00pa30BaHMUs;

COBPEMCHHBIC 06pa30BaTeJ'H>HI>IC TE€XHOJIOTUHU U OCHOBAHUSA AJIS1 UX
BBIOOpA B LIEJISIX JOCTH)KEHHS Pe3yJIbTaTOB 00y4YeHUs1 OMOIOTHH U
XUMHUH

UIIK 1.2. YMeer: XapakTepu30Barh Ipolecc 00yueHus OUoJIoTu U
XMMHH KaK B3aMOCBSI3b IIPOLIECCOB YUEHUS U IIPETIOIaBaHus;
peaIM30BBIBaTh B3aMMOCBS3b 1ieiel 00yueHUs1 OMOIOTHH U XUMUH U
1eseif 00pa3oBaHus Ha COOTBETCTBYIOIINX YPOBHSIX; HCIIOJIB30BAThH
pa3in4Hble HHPOPMALIMOHHBIE PECYPCHI AJIsl 0TOOpa COolepKaHUs
XHMHKO-OHOJIOTHYECKOT0 00pa30BaHusL; IPOSKTUPOBATh
MIPEIMETHYIO 00pa30BaTEIbHYIO Cpeny

HIIK 1.3. Bnageer: npeIMETHBIM COEPKaHUEM, METOIUKOM
00y4ueHHs OMOIOTHH B XUMUHU B 00Pa30BaTEIIEHOM yUPEKICHIH
o0rero o0pazoBaHUS U BY3€;

COBPEMEHHBIMH METOJIaMH M TEXHOJIOTHSIMU OOYUCHUS C yIETOM
COLIMANIbHBIX, BO3PACTHBIX, ICUXO(MH3UOTIOTHYECKUX U
WMHINBUAYaATBHBIX 0COOCHHOCTEH 00ydyaeMbIX B 00pa30BaTeIbHBIX
OpraHU3aIMIX Pa3HOTO YPOBHS.

B pe3ynbraTe 0OCBOSHUS NUCHUIUIMHBI 00YYaOLIUICS TOJIKEH:

3HATh:

— OCHOBHBIE MTOHATHS U 3aKOHBI XUMUU;
— OCHOBHBI€ THIIBI PACUETHBIX U KaUeCTBEHHBIX 3aJau IIKOJIBbHOM MPOrpamMMbl;
— CIIOCOOBI PEIICHUs PaCUETHBIX 331a4 PA3JIUYHOIO YPOBHS CIOKHOCTH.

YMmerh:

— . pemiath 3a1a4u 6a30BOr0, MOBBIIEHHOTO YPOBHEH CI0KHOCTH;

— TPUMEHATh COBPEMEHHBIE CUCTEMBI U TEXHOJIOTUY OPTaHU3ALMH 3aHITHH 110 PEIICHUIO
pacueTHBIX M Ka4eCTBEHHBIX 33]1a4;

— pPacKpbIBaTh METOJWYECKUE ACIIEKThI PELIEHUS KAUYECTBEHHBIX U KOJWYECTBEHHBIX 3a/1a4,
MPEAYCMOTPEHHBIX IIKOJIBHON ITPOrPaMMOi;

— IpUMEHATh 0003HaUeHUs (pusnueckux BeianuuH, enuaul CH u cnpaBouHoil unpopmanmu;

— I'PaMOTHO UCMOJIb30BATh PA3IMUHbIE CIIOCOOBI PACCYXICHUS NP PEIICHUH 33]1a4.

— TMPUMEHATH TOJY4YEHHbIE TEOPETUYECKUE M TMpaKTUUYECKHe 3HaHMS B Yy4eOHOU U
npodeCcCUOHATIBLHOMN 1eATEIbHOCTH.

Baanern:

— COBPEMCHHBIMH CUCTEMAMU U TEXHOJIOTHAMHA OpraHu3anuu 3aHATHI
COBpPCMCHHBIMH CUCTEMAMHU U TCXHOJIOTUSAMU OpTraHU3alun 3aHATHH 1O PCHICHUIO 3a/1a4,




- pa6OTBI I10 IOMUCKY U CUCTCMAaTHU3allun ILOHOJ’IHHTGJ’IBHOﬁ I/IH(l)OpMaIII/II/I IIpH MMOATOTOBKE K

CCMUHAPCKUM 3aHATUAM.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

4.1. O0beM IMCHUIIMHBI U BHAbl KOHTAKTHOH U CAMOCTOSITEJIbHOM PadoThI
OO6mmas TpyA0eMKOCTh AUCIMILTUHBI cocTaBiseT 3 3a4. ef. (2108 yacoB), X pacmpeeneHue
10 BUJIaM paloT mpeacTaBiaeHo B Tadbauie Ne 1.

Tabmuma Ne 1

PacnpenejieHne TPyA0eMKOCTH JUCHHUILIMHBI 110 BUAaM padoT

dopma o0yueHus
Bun paGotsr Ovynas
1 cemectp
OO01mas TPy10eMKOCTb THCHUILIUHBI 110 Y4eOHOMY TUIaHY 108
KonTakTHas pabdota, B TOM yucle: 22
Jlekuun 6
IIpakTyeckue 3aHATUA 16
CamocrosiTes1bHass padoTa, B TOM YUCIIE: 77
N3ydenue TeopeTuyecKkoro Kypca 30
CaMOnoaroToBKa K TEKYIIEMY KOHTPOJIIO 3HAaHUN 47
IHoaroroBka K 3a4ery, craya 3ayera 9
4.2. YueOHO-TeMaTH4eCKHii IJIaH
HaumenoBanue paznenos u tem | Beero, KonrakrtHas pabota Camocr. dopmbl
TUCITATUTIHBI (MOJTYIIS) qacoB | Jlekiuu | [Ipakr. JIa6. | pabora TEKYIIETO
3aHATUS | pabOTHI KOHTPOJIA
YCIICBACMOCTH
1 cemecmp
Tema 1. O0mue 8 1 - - 7 Brinonaenne
METOJINIECKUE TPEOOBAHMUS K YIPKHCHUN UL
pEIIEHUIO PACYETHBIX 3a7a4 CaMOCTOATEIBHO
1 paboTHI
Tema 2. CiocoObl penieHus 13 1 2 - 10 | Boimonnenue
pacUeTHBIX XUMHUYECCKUX YIPaKHCHUH,
3aj1au peleHue 3ama4y
Tema 3. MeTonuka 20 1 4 - 15 Brimonuenue
00yYeHUs PELICHUIO YIpaXHCHHUH,
XUMHYECKHUX 3a1ad4, peuieHne 3ana4
MPEAYCMOTPEHHBIX
HIKOJILHOW MPOrpaMmMoi
Tema 4. Metonuka 18 1 2 - 15 Penrenue 3anau
00y4YeHUs PEeIICHUIO
XUMHUYECKUX Ka4YeCTBEHHBIX
3a/1a4, IpelyCMOTPEHHBIX
LIKOJIbHOM IPOTpaMMON
Tema 5. Metonuka 25 1 4 - 20 Pemenue 3anau
00y4eHHIO 3a/1a4
MOBBIIIEHHON CII0KHOCTH
Tema 6. Penienue mKOIbHBIX 15 1 4 - 10 YyacTue B
OJIMMIIMAAHBIX 3a4a4 I10 IPYNIIOBON
XUMHH JAUCKYCCHU,
pelIeHue 3a1a4y




IlonroroBka k 3auery, crada 9 9 OTBeT Ha 3ayeTe
3ayera
HToro (1 cemecTp) 108 16 86
Bcero mo aAucuun/iune 108 6 16 86

=)

IlpakTH4YeckHe 3aHATHA

Ne HanmMenoBanue 1ab60paTopHBIX paboT Kon-Bo
paszena ayn.
qaCcoB

2 Tema 1. CriocoOBI peIICHUs PACYCTHBIX XMMHUYECKUX 3a1a4 2

3 Tema 2. PerieHne XUMHUECKHUX 33/1a4, TPETYCMOTPEHHBIX IKOJIbHON 4
MIPOTPaMMOit

4 Tema 3. PenieHne XUMHUYECKUX KAaYECTBEHHBIX 3aJ1ay, MPEIYCMOTPEHHBIX 2
IIKOJIBHOW IPOrpaMMOu

5 Tema 4. Peltenye 3a7a4 MOBBIIIEHHON CIIOKHOCTH 4

6 Tema 5. PernieHne MIKOJBHBIX OJUMIUAIHBIX 33]1a4 M0 XUMUHU 4

4.3. Conep:xaHue TMCUMILINHBI
Jlekuusa 1. OO0mue MeToaMyeckre TpPe0OBaHMS K PelIEHHI0 PaCYEeTHBIX 3a1a4.
Cnoco0blI pemieHdsi pacyeTHBIX XUMHYECKHUX 3a/1a4 (2 yaca)
Cucrema XMMHYECKUX 3aj]a4d, UX MecTo B kKypce xumuu. Knaccudukanus 3anay. [lousarue
0 JIByX CTOpPOHAaX XMMHUecKod 3amaun. OO6bEM MHPOpMaLu, HEOOXOIUMOMN A pelIeHus 3a1ad.
AHanmu3 xuMudeckou 3amaun. Mcnonp3oBanue 3HaHul GU3UKA M MATEMATHKHU TPU PEIICHUU 3a]a4
no XuMHUH. Mcronp30BaHHE OCHOBHBIX CIIOCOOOB PEIICHHS PAaCUETHBIX 3ajjau: a) COOTHOIICHUE
Macc; 0) CpaBHEHHE MacC BEIIECTB; B) HMCIOJb30BAaHUE BEIMYMHBI KOJIMYECTBA BEIICCTBA M €€
efuHUIBl  "MONB"; T)  COCTaBICHME  NPONOPLMHU;  J) UCHOJNb30BaHUE  Kod(p(duIueHra
MPOMOPLUMOHATILHOCTH; €) IMpHUBEACHHE K eAuHuIe. PaccMOTpeHue AOIMOJIHUTENbHBIX CIOCO00B
peleHns 3a/1a4: K) BBIBOJ aireOpandeckux (GopMmyll; 3) HCHOJIb30BAHHME 3aKOHA SKBUBAJICHTOB;
1) TpadUUeCKil METOJT PEIICHUS 3aaY.

Jlekuusa 2. Meroguka o0y4yeHusl pelIeHHI0 XMMHYECKHX 3a/a4, NpelycMOTPEeHHBIX
IMIKOJIbHOM NporpaMmoii (2 yaca)

Pemienue 3a1a4 Ha BBIBOJI XUMUYECKUX (popMyIl. PacueTsl o Xumuueckum Gpopmyiam.
Pacyetsl, cBsI3aHHBIE € UCNIOIB30BAaHUEM IUIOTHOCTEH, OTHOCUTEIIBHBIX INIOTHOCTEN U MOJISIPHOTO
00bEMa ra3oB. PacueTsl, cBA3aHHBIE C ONPEEICHIEM MacCOBOM JOJIM PACTBOPEHHOT'O BEILIECTBA B
pactBope. PacueTsl 10 XUMHUYECKUM YPaBHEHHUAM. PacdeTsl 10 TEPMOXMMHYECKUM yPaBHEHUSAM:

Jleknus 3. Meroauka o0yueHHUIO 32/1a4 NOBbILIEHHON CJI0KHOCTH M IIKOJIbHBIX
OJIMMIIMATHBIX 32124 M0 XMMUM (2 Yaca)

Oco0eHHOCTH TTOIX0/Ia K aHAJIM3Y U PEIICHUIO 33/1a4 TOBBIIIICHHON CIIOKHOCTH.

Pemienue cranmapTHBIX 3a/1a4 MOBBIIMIEHHOHN CI0KHOCTH. Olpe/ieIeHne CoCTaBa IByX-TPeX
KOMIIOHEHTHOW CMECH IO MaccaM BEIIECTB, OOPa3yIOIIUXCS B XOJI€ OJHOM WM HECKOJBKHX
peaknuii. Beraucnenue maccol (00beMa, KOJIMUECTBA BEIIECTBA) OJTHOTO M3 YYaCTHUKOB PEAKITHH C
MpEeABApPUTEIIbHBIM HAX0XKJICHHEM KaKOoe€ U3 BEIIECTB BCTYMAE€T B PEAKLUUIO MOJHOCTHIO.
Brruucnenne mMaccol (00beMa, KOJTMYECTBA BEIIECTBA) OJTHOTO M3 YYACTHUKOB PEAKIMHA C YIETOM
BBIXOJIa MPOAYKTa peakuuu B % OT TEOPETHUYECKHM BO3MOXKHOTO. Brrumcienue maccol (00bema,
KOJIMYECTBA BEIIECTBA) OJAHOTO M3 YYACTHHKOB PEAKIMA C YYETOM MAaCCOBOW JOJU TpUMeced B
peareHTe. Y CTaHOBIIEHHE MOJICKYISIPHOU (DOPMYIIBI BEIIECTBA IO MACCOU J0JI€ IEMEHTOB WIH IO
MaccaM MPOJYKTOB CTOPAHMSI.

PCH_IGHI/IG HGCTaHI[apTHBIX 3a1a4 HOBBILHCHHOfI CJIOXKHOCTHU. 33.,[[3.‘-11/1, HNMCHOIIIMEC HCCKOJIBKO
BApUAHTOB pelIeHUH. 3ajaud, HE COJEp)Kalllhe YUCICHHBIX JaHHBIX, HO TPEOYyIOIIUE TOYHOTO
MaTEeMaTU4YECKOI0 OTBETA.



Pemenue HCCTaAaHAAPTHBIX 3aja4, HMCIOIIUX MMPAKTHUYCCKYIO HaITpaBJICHHOCTD.
Wnentudukanus 3-5 BeMIECTB € MCIOJb30BAaHMEM (PHU3MUECKUX M XMMHUYECKMX CBOMCTB.
PacrniozHaBaHme BemiecTBa M0 COBOKYITHOCTH €T0 (PM3NYECKUX M XMMUYECKHX CBOMCTB. Hammcanue
YPaBHEHHI pEeaKklUMi, WUIIOCTPUPYIOIIUX CXEMbI, B KOTOPBIX OTOBOPEHBI BCE WM OTACIbHBIC
sTanel. MHOroCTaMiHBIA CUHTE3 OPTAaHUYECKOr0 MIM HEOPraHWYEeCKOoro BeniecTsa. Paznenenue 3-
4 KOMIIOHEHTHBIX CMECEN: BbIIEJICHNE KOMIIOHEHTA B HHIUBUAYAIbHOM BUIE U3 CMECH.

Pemrenne normyeckux 3aa4 Ha CPAaBHUTEIBHYIO XapaKTEPUCTUKY CBOMCTB OPraHUYECKUX H
HEOpPraHUYECKUX coeAuHEeHnd. CpaBHEHHME CBOWCTB AJIEMEHTOB [0 TpyNIe U IEPUOAY
NepUOANYECKON cucTemMbl xumuueckux snemeHtoB /| M. MenneneeBa. CpaBHeHue (pU3MUECKUX U
XMMHUYECKHUX CBOWCTB IPOCTBIX BellecTB. CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOWMCTB OKCUAOB U
TUIPOKCHUIOB (KUCIOPOACOJAEPKAIIUX OpraHnYecKuX coenuHeHull).CpaBHEHNE OCHOBHBIX CBOWCTB
a30TCOAEPIKAIIUX OpPraHUYECKUX coeAUMHEHUH. CpaBHEHHE OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
CBOWCTB HEOPTraHUYECKUX COCIMHEHUN.

IMpakTu4yeckoe 3ausitue 1. CnocoObI penieHnsi pacyieTHbIX XUMHYECKHX 3a/1a4 (2 yaca)

Knaccugpukanus 3anmau. IloHsTMe O JAByX CTOpoHaX XuMHuecko 3ajgauu. OOBEM
uHbopMaluy, HeOOXOAUMOMN ISl pelieHus 3a1a4d. AHaJIU3 XUMU4eckon 3ai1aun.  Mcnonbp3oBanue
3HAaHUM (U3MKM W MaTeMaTHKH IpU pPELIeHUHM 3ajad MO0 XHUMHUH. VIcnonb30BaHHWE OCHOBHBIX
Croco00B pelIeHHs] pacYeTHBIX 3aJau: a) COOTHOIIEHHE Macc; 0) CpaBHEHHWE MacC BEIIECTB; B)
UCIIOJIb30BaHUE BEJIMYMHBI KOJMYECTBA BEIIECTBA M €€ EeAMHUIBI "MOoJib'; T) COCTaBJICHUE
MIPOTIOPITUH; ) UCIIOIb30BaHUe KOd(DPuUIMeHTa mpornopuruoHaIbHOCTH; €) MPUBEICHUE K CIUHHUIIC.
PaccmoTpenue 10oHUTENBHBIX CIIOCOO0B PELICHNUS 33/1a4: 3K) BBIBOJ alnreOpanyeckux Gopmy; 3)
MCIOJIb30BaHUE 3aKOHA KBUBAJIEHTOB; 1) rpapMuecKuii METOJI peleHus 3a1ay.

IIpakTnyeckoe 3ansTue 2. Pelienne XuMuyeckux 3a/1a4, NpeIycMOTPEHHbIX HIKOJIbHOM
nporpammoii (4 yaca)
Pewenue 3a0au na 6v1600 Xumuueckux gopmyin:

1) HaxoxzaeHue XumMHuecKoil (hOpMyJIbl BEIIECTBA 10 MACCOBBIM JIOJISIM 3JIEMEHTOB.

2) HaxoxpaeHne XMMHUYECKON (hOPMYJIbI BEIIECTBA 110 MAaCCOBBIM JIOJISIM AJIEMEHTOB, €CITH
YKa3aHa IUIOTHOCTb MM OTHOCHUTCJIbHASA IUIOTHOCTb MJAHHOI'O BCIICCTBA B F8.3006pa3HOM
COCTOSTHUH.

Pacuempul no xumuueckum gpopmynam:

1) HaxoxmeHue OTHOIIEHUSI Macc DJEMEHTOB IO XHUMHUYECKOH QopMyse CI0KHOTO
BCIIECTBA.

2) HaxoxneHue coiep:KaHusi MACCOBBIX JI0JIEH AJIEMEHTOB B CII0KHOM BEIIECTBE.

3) HaxoxkaeHue Macchl 3JIEMEHTA 0 U3BECTHOM Macce CIIOJKHOTO BEIISCTBA.

4) HaxokaeHHe Macchl CJIOJKHOI'O BEIIECTBA I10 3aJaHHON Macce dJIEMEHTA.

PacueTsl ¢ HCITOIBL30BaHUEM MOHITHS "MOJIB':

1) BplumcieHne KoJIMYeCTBa BEIIECTBA, COOTBETCTBYIOIIETO ONIpPEIEIEHHONH Macce
BCIIECTBA.

2) BpbluncneHne Macchl BEIIECTBA M0 U3BECTHOMY YMCIY MOJIEH BEIlleCTBa.

3) BrpluucieHue uMciia aTOMOB U MOJIEKYJ, COJIEpKAIIMXCA B OIPEACICHHOW Macce
BEIIECTBA.

Pacuemut, ceazannvie c ucnovzosanuem niIOMHOCM e, OMHOCUMEIbHBIX HIIOMHOCM el
U MONAPHO20 00BEMA 2a308:

1) HaxoxpaeHue IUIOTHOCTH W OTHOCHUTEIBHON TUIOTHOCTH II0 XHMHYECKOW Qopmye
JIaHHOT'O ra3a.

2) Beruucnenue o6bEMa onpeeIeHHON MacChl ra3000pa3HOro BemiecTa (H.y.).

3) Brruncnenne Macchl ra3000pa3HOTO BEIIECTBA, 3aHUMAIOIIETO ONPEIeTIeHHBIA 00BEM.



Pacuemul, ceéazannvie c onpedenenuem Maccosoil 00au pacmeopeHHozo eeulecmed é
pacmeope:

1) BbluucineHne Macchl pPAaCTBOPEHHOTO BEIIECTBA W PACTBOPUTENSA, €CIW HW3BECTHBI
MaccoBas 0JIs1 pACTBOPEHHOIO BEUIECTBA U Macca pacTBopa.

2) Beruncnenus, cBsi3aHHBIE C pa30aBICHUEM PaCTBOPOB.

Pacuemot no xumuueckum ypagHeHuaAM:

1) Beluncienue Macchl BeliecTBa (MCXOAHOTO WM MOJIy4aeMOro) M0 YpPaBHEHUIO PEaKIIUH,
€CIIM U3BECTHA Macca JIPYroro BemecTna (oay4aeMoro Wil UCXOIHOTO).

2) BeluncieHre macchl BEIIECTBA IO YPABHEHUSM PEAKIU, B KOTOPBIX YYacTBYIOT WIIU
00pa3yroTcs rasbl.

3) Brluucnenue Macchl BeliecTBa (MCXOAHOIO MU MOJIy4aeMOro) M0 YpaBHEHUIO PEaKIIUH,
€CIIM U3BECTHA Macca JPyroro BeIecTBa (10JIy4aeMOro WM UCXOHOI0), COAEPIKaIIero
OIIPEACICHHYIO MacCy IPUMECEN.

4) BpluuciieHne Macchl NPOAYKTa PEAKIMM, €CIM H3BECTHA MaccoBas JOJIsI BbIXOJA

MPOAYKTA PEaKUy 10 CPABHEHUIO C TEOPETUUECKH BO3MOXKHBIM (M 0OpaTHas 3aada).

5) Breluucnenue macchl NPOLYKTa PEAKLUM, €CJIM OJHO M3 HMCXOJHBIX BELIECTB B3ATO B
n30BITKE.

Pacuemwl no mepmoxumuueckum ypasHeHuAM:

1) Bsluucnenue Ha OCHOBE TEPMOXUMHUYECKOTO YPAaBHEHHsI KOJIMYECTBA BBIJCIICHHON NJIN
MOTJIOILEHHOM TEIUIOTHI 10 U3BECTHOM Macce OJTHOTO U3 pearupyrolux BELECTB.

2) HaxoxeHue macc pearupyroux BeIecTB, €ClIi U3BECTHO, KAKOE KOJIHMUYECTBO TEILIOTHI
BBIJICJIMIIOCH B JAHHOM peaKiuu.

I[IpakTHyeckoe 3ansitue 3. PelieHne XuMH4YeCKNX Ka4eCTBEHHBIX 3a/1a4,
npeaycMOTPEeHHbIX HIKOJIbHOI mporpamMmmoii (2 yaca)
Pewenue 3a0au, umeroujux npaKkmuueckylo HanPae1eHHOCMy:

1) Wnentudukamus 3-5 BEMECTB ¢ UCMOJIB30BAHUEM (DHU3NUECKUX U XUMHUYECKUX CBOMCTB.

2) Pacno3HaBaHue BelIeCTBA IO COBOKYITHOCTHU €0 (PU3MUECKUX U XUMHUYECKUX CBOWCTB.

3) Hammcanue ypaBHEHUU peakIMid, WUTIOCTPUPYIOIIUX CXEMbI, B KOTOPBIX OTOBOPEHBI BCE
WU OTACIIbHBIC 3TAaIllbI.

4) MHOTOCTaUIHBIN CHHTE3 OPraHUYECKOTO WIIM HEOPTAaHUYECKOTO BEIIECTRA.

5) Paznenennie 3-4 KOMIIOHEHTHBIX CMECE: BbIIEIEHUE KOMIIOHEHTA B UHAUBUIYaJIbHOM BHJIE
U3 CMECH.

Pewenue nozuueckux 3a0au Ha cCpasHUMENbHYIO XAPAKMEPUCMUKY CEOTICHE OP2AHUYECKUX
U HeOp2aHU4YecKUx coOeOUHeHUuL:

1) CpaBHeHME CBOWMCTB OJJIEMEHTOB II0 TpyNIE€ U MEpPUOLYy HEPHUOAUYECKOH CHCTEMBI
xuMuueckux dyemenToB [ . Menngeneesa

2) CpaBHeHue (pU3NUECKIX U XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB

3) CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOMCTB OKCHIOB U THIPOKCHIIOB (KHCIIOPOICOAEPIKAIITIX
OpPTraHUYECKUX COCTMHEHUI)

4) CpaBHEHHE OCHOBHBIX CBOMCTB a30TCOJIEPKAIUX OPTaHUYECKUX COCTUHEHHI

5) CpaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB HEOPraHUYECKUX COCIMHEHUM

IIpakTyeckoe 3ansitue 4. Pemienne 3a1a4 noBbILIEHHOH CJ10KHOCTH (4 4aca)
Pewenue cmanoapmuulx 3a0a4 nOGbLULEHHOU CIOHCHOCU:

1) Onpenenenue coctaBa JBYX-TpEX KOMIIOHEHTHOM CMECH TI0 MaccaM BEIIECTB,
00pa3yromuxcs B X0/1€ OAHOU WU HECKOIBKUX PEAKIUH.

2) Beruucnenue maccel (00beMa, KOJMYECTBA BEIIECTBA) OJHOTO M3 YYACTHUKOB PEAKIIUHA C
MpeABapPUTEIILHBIM HAXO0K/IEHHEM KaKO€ U3 BEILIECTB BCTYIAET B PEAKIIUIO MTOJTHOCTHIO.



3) Breruncnenue macchl (00beMa, KOJTUYECTBA BEIIECTBA) OJHOTO M3 YYACTHUKOB PEAKIMMA C
Y4eTOM BBIXOJIa MPOAYKTA PeaKIHH B % OT TEOPETUUECKU BO3MOKHOTO.

4) Beruucnenue macchl (00beMa, KOJIMUYECTBA BEIISCTBA) OJHOTO M3 YYAaCTHHUKOB PEAKIHMM C
Y4eTOM MAacCOBOM JI0JIU IPUMeEcel B peareHTe.

5) YcraHoBieHHE MOJEKYJSIpHONW (POpMyIbI BEHIECTBA MO MAacCOW JI0JIE€ DJIEMEHTOB WM IO
MaccaM MPOAYKTOB CTOPAHMSL.

I[IpakTHyeckoe 3ansitue S. PeneHne mMKOJIbHBIX OJTUMIINATHBIX 32124 110 XUMHH

(4 yaca)

Oco0eHHOCTH TOAX0/Ia K aHAIKU3Y U PELICHUIO OMMMITUAJHBIX 33/1a4, 3a/1ay MOBBIIICHHOMN
CJIO’)KHOCTH.

Pewenue necmanoapmmusix 3a0ay nOGbLULEHHOU CIOHCHOCHIU:

1) 3amauu, UMEIONINE HECKOIBKO BApUAHTOB pPEIICHUN
2) 3apmauu, He coeprKallle YMCICHHBIX JaHHBIX, HO TPeOYIOIIHe TOYHOTO MaTeMaTHYeCKOTro
OTBETa

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH
B kypce «Meroauka oO0ydeHuUs pelIeHUIO 331ayd 10 XUMHHU» HUCHOJIb3YIOTCS TEXHOJIOTHUS
onepexaromiero odyuenus. [Ipeanonaraercss ucnosib30BaHWe MHMOPMAIMOHHBIX M IPOOJIEMHBIX
JeKuMi,  jexuuu-auanora.  IIpakrthueckue 3aHATUS INIPpU U3YYEHUM Kypca IUIAHUPYIOTCA
03HAKOMUTEIIbHBIE, IPOOJIEMHO-TIOUCKOBBIE.

6. YYHEBHO-METOINUYECKHUE MATEPHUAJIbBI

6.1. Opranusanms caMoCTOATEeIbHOM Pa00ThI CTYICHTOB

TeMbl 3aHATHIH KoJsinuecTBO 4acon Conep:xanue DopMblI
Bcero | Ayaurop- |CamocTosIT.| CAMOCTOATEILHOM KOHTPOJIs
HBIX padoThl padoThI CPC
3 cemecmp

Tema 1. O0mMe 8 1 7 1. IIpopa6oTka OrBer Ha
METOINYECKHUE MaTeprajoB JICKIINH. CEMHHApE

2. Pabora c
TpeOOBaHUS K PELIECHUIO y

JOIIOJIHUTCIIBHON
pacyeTHERIX 3a1a4 nuTepaTypoii u

Hurepner-

HUCTOYHHKAMHU I10

TeMe.

3. Pemenue 3agau.
Tema 2. CriocoObI 13 3 10 1. IIpopaboTka OtBer Ha
peH_ICHI/IH paC‘{eTHLIX MaTepruaJIoB JICKNH. CEMUHape

2. Pabora c
XUMHUYECKUX 337124 .

JOIIOJIHUTCIIBHON

JIUTEPATypOH U

WuTepHer-

HNCTOYHUKAMHU I10

TEMEC.

3. Pewienue 3anau.
Tema 3. Metonuka 20 5 15 1. TIpopabotka OtBer Ha
06yquHH peH_IeHI/IIO MaTeprajoB JICKIIUHN. ceMunHape,

2. PaGora ¢ pereHne 3a1ad,
XUMHAYECKUX 3a7ad, .

JOIIOJIHUTCIIBHON IPEAYCMOTPEHHBI
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npeayCMOTPEHHBIX JUTEPaTypolt u X IIKOJIbHOM
HIKOJIHOM MPOrpaMMoit Harepner- TporpaMMoi
HWCTOYHUKAMH TIO
TeMe.
3. Pemrenue 3amau.
Tema 4. Metonnka 18 3 15 1. ITpopaboTka OtBeT Ha
0GYUCHNUS PELICHUIO MaTepHAaJIOB JICKIMHA. | CEMHHApE,
2. Pabota c pelieHue 3anad,
XUMHNYCCKUX .
JIOTIOJTHUTEIBHOM MPETyCMOTPCHHBI
Ka4€CTBCHHBIX 331134, nuTepaTypoit u X HIKOJIBHOM
peayCMOTPEHHBIX Hurepuer- nporpaMmon
IIKOJIBHOM MpOrpaMmMon UCTOYHUKAMU IO
TeMe.
3. Pemenue 3amau.
Tema 5. Meronuka 25 5 20 1. ITpopaboTka OTtBeT Ha
00yUeHHIO 3a1a4 MaTepHAaJIOB JICKIINH. | CEMHUHApe,
o 2. Pabora ¢ pelieHre 3aaa4q
MOBBIIIIEHHOU CJIOXKHOCTHU . M
JOIIOJIHUTCIIbHOU IIOBBIIIICHHON
JIMTEepaTypou u CJI0)KHOCTH
WurepHer-
UCTOYHHUKAMH 10
TeMe.
3. Pemenue 3amau.
Tema 6. Penienue 15 5 10 1. IIpopaboTka Otser Ha
IIKOJIBHBIX OMMMIHATHBIX MaTepHUAIIOB JICKIIH. | CEMHUHApE,
2. Paborac pelienue 3anaq
3a/1a4 10 XUMUHU . M
JOTIOTHUTEIHHOM TTOBBIIIIEHHON
JIUTEPATypOH U CJIOXHOCTH,
WnTepHeT- OJTMMITHAHBIX
HUCTOYHHUKAMH T10 3amaq
TEeMe.
3. Pemenue 3amau.
[ToaroroBka k 3auery, ciada 9 9 TTonrorosxka x OTBeT Ha 3a4eTe
3ayera 3a4cCTy.
Hroro (1 cemecTp) 108 22 86
Bcero mo gucuunimHe 108 22 86

6.2. Opranusanusi TeKyuero KOHTPoJIs ¥ MPOMeKYTOYHOM aTTeCTAHI
Texkymas arrecTanus Ka4ecTBa yCBOCHUs 3HAHUI

IIpoBepka ycBOEHHUS 3HAHHMM BelIeTCS B TEUCHHE CEeMecTpa B INMUCbMEHHOW (opme Ha
JCKUMOHHBIX 3aHATUSAX, B YCTHOM W NHCbMEHHOH (opMax B XOJ€ CEMHUHAPCKHUX 3aHITHIX
(camocTosATENbHBIC PAOOTHI MO PEIICHUIO 33]]a4 PA3THYHBIX THIIOB).

IIpomeskyTOouHas aTTecTauMsd

®opMoii TPOMEKYTOUHOM aTTeCTALMM SBIISIETCS 3a4eT ¢ OleHKOM (1 cemecTp) Ha KOTOpoM
IIPOBEPSIETCS: YCBOEHUE TEOPETUYECKOr0 MaTepHualla; BIIAJICHHE OCHOBHBIMU IOHATUSMHU
JTUCIUIUIMHBI, BIAJCHUE METOAAMH Pa0OThl ¢ HAyYHBIMH WCTOYHMKAMU HH(OpMAIMM;, yMEHHE
aHAIM3UPOBATh YCIOBHUE 3aJ]aud, PellaTh 3a/ayd 0a30BOro, MOBBIILIEHHOTO YpPOBHEH CIOXHOCTH;
MPUMEHSATH COBPEMEHHBIE CUCTEMbl M TEXHOJIOTMM OpraHM3alMy 3aHATHNA 110 pELIeHUIO
pacyeTHBIX M KaYE€CTBEHHBIX 3aJ]a4; PACKpPbIBaTh METOJUYECKHE aCHEKThl PEHICHUsI KaYE€CTBEHHBIX
U KOJIMYECTBEHHBIX 3a]1a4, MPEyCMOTPEHHBIX IKOJIbHON MPOrpaMMOoii;

IIpomexxyTouHass arTectalus MO AAHHOW AMCHUIUIMHE NpOBOAUTCA B (popMe 3auera ¢
OLICHKOH. 3ayer 1o aucuuiuimHe «lIpakTMKyM HO peleHHI0 XMMHUYECKHMX 3aJau» IPOBOAUTCA B

11



HEPBOM CeMecTpe. 3a4eT MPOBOIUTCS MO OmietaM.  TeopeTHUeCcKre BOPOCH! OMUIIETOB OTPaXKaroT
BeCh 00BbEM M3YYCHHOTO MaTepHaia 1Mo JaHHOW AUCIUILTMHE W HAIIPABJICHBI HA BBISIBIICHUC 3HAHUN
CTYACHTOB. HpaKTI/I‘IeCKI/Ie BOIIPOCHI IpeAnojararoT pEemcHHUC pPAaCUCTHBIX XHMHWYCCKUX 3a/dady,
NPEYCMOTPEHHBIX IIKOJILHOW MPOTPaMMOii, U 3a/1a4 MOBBIIIICHHOW CII0OKHOCTH.

3auer 1o I[aHHOﬁ JAUCHUIUIMHE MPEAYCMATPHUBACT BBICTABJICHUEC OLICHKH, XapaKTCpPISy}OIHeﬁ
3HAHUS, YMEHUS M HABBIKH CTYJCHTOB B 00JACTH METOJUKH OOYYCHHUS M PCUICHHUS XUMHUYCCKUX
3ajad.

IIpumepHbIii IepeyeHb BONPOCOB K 3a4eTy (1 cemectp)

1. Knaccudukanus 3agad, IpeyCMOTPEHHBIX HIKOJIBHOM MPOrpaMMoH.

2. Knaccugukanus pacueTHbIX 3ajay.

3. Kimaccudukanmst Ka4eCTBEHHBIX .

4. IlonsTHe 0 IByX CTOpOHAX XMMHUUYECKOH 3anauu. [IpuBectu npumepsl.

5. O0BéM nHdopmaIu, HeoOX0IUMOM TSI pEIICHUs 3a/1a4.

6. Amnanuz xumuueckoi 3anauu. IIpusectu npumep. /laTh nonHbIN aHAIN3 3a1a4U.

7. Hcnonp3oBaHue 3HaHUN GU3UKM U MAaTEMATHKU TPU PEIICHUU 337a4 10 XUMHUH.

8. Pemienus 3a1a4 1 ynpaxHEHUH Yepe3 COCTaBJIEHNE IPONOPLUH; CPABHEHUE Macc
BEILIECTB; MCIOJb30BaHUE BEIMYMHBI KOJMYECTBA BELIECTBA U €€ eauHuubl "mMons"  [lpuBectn
IIPUMEpBI pELICHUS 3314

9. Pemenue 3amay C HCIOJIB30BaHMEM BbIBoja anredpamdeckux Gopmyn. Ilpusectu
IIPUMEpHI pEIICHUs 3a/1a4

10. Pemienue 3a1a4 ¢ UCMOJIb30BAHUEM 3aKOHA SKBUBAJICHTOB. [IpuBecTy mpuMepsl pelieHus
3ajad.

11. Pemenue 3amau ¢ ucrnonb3oBaHueM rpaduyeckoro Merona peuieHus 3anad. [Ipusectu
IIPUMEpBI PEILICHUS 3a/au.

12. Pemuts 3a7a4y, IPUBECTH PA3IUYHbIE CIIOCOOBI PEIICHNUS, AAaTh MOJIHBIN aHaIN3 3aauu:
a) «Haiitu mpocreiinryro gopmyiay BeEIIECTBa, B COCTaB KOTOPOTO BXOJSAT BOAOPOJ, YIJIEPOI,
KHCJIOPOJ M a30T B COOTHOIIEHUH Macc 1:3:4:7»
0) «CKOJIbKO TpaMMOB XJIOPH/Ia HATPHUS MOXKHO MOJYYUTh U3 265 T kapOoHaTa HATPHS?»
B) «B kakoil Macce BOIBI HY)XHO PacTBOPUTH 25 TI' MEAHOTrO Kymopoca, 4yToObl moiay4dutb 8%
pactBop (1m0 mMacce) cyibdara meau (+2)7»
r) «Haiitu npocTeiimyro dopMyiy okcua Xxpoma, conaepsxkaniero 68,4% (macc.) xpomar»
n) «lIpu momHOM cxuranuu 2,66 r HEKOTOPOro BellecTBa Mojyunioch 1,54 r okcuaa yriepoaa
(+4) u 4,48 r oxcuaa cepsl (+4). Haiitu mpocrteiimyto ¢popMyily BemecTBa
e) «['az000pa3zHoe coemHeHne a30Ta ¢ BOJOPOoM conepkut 12,5% (macc.) Bogopoaa. [ImoTHOCTD
COEIMHEHUS 110 BOAOPOAY paBHa 16. HaliTu MosekynsapHyto GpopMyy coeTnHEHUS
K) «5,1 T TIOpOIIKa YacTUYHO OKHCIECHHOTO MarHus oOpaboTanu CONsIHOM KucioTou. IIpm sTtom
BbIIEIWIOCH 3,74 11 BOJOpOJA, U3MEPEHHOIO NPU HOPMAJIbHBIX YCIOBUSAX. CKOJIBKO NPOLIEHTOB
MarHusi COJIEpKajnoch B oOpasie?»
3) «Kaxkoii o6beM Bopoposaa (yciaoBUsS HOpPMaibHbIE) HAJ0 3aTPaTUTh Uil BOCCTaHOBIIEHUS 125 r
okcuaa monubaeHa (+6) 1o Metaa?
n) «KakoBa MosekynspHas popMysa COEAMHEHHs a30Ta C BOJIOPOJIOM, €CIIM INIOTHOCTh 3TOTrO rasa
10 BOJIOPOTy paBHa 157
K «Cxombko mMoneit Mg>SO4*7H20 nano npu6asute k 100 MosisiM BoJibl, 4TOOBI omyduTh 10%-
HBIN pacTBOp (110 Macc.) Mg2S04?7»
1) «KakoBa MonekynsipHas popMmyna COeAMHEHHsI a30Ta ¢ BOJOPOJOM, €CJIU MJIOTHOCTh 3TOTO rasa
10 BOJIOPOY paBHa 157»
M) «Opranuueckoe BemecTBo maccoi 1,875 r 3anumaer odwvem 1 1 (H.y.). [Ipu cxuranuum 4,2 v
sToro BemectBa oOpasyercs 13,2 r okcupa yraepoma(+4) u 5,4 1 Bompl. Ompenenure
MOJICKYJISIPHYIO (POpPMYITy BEILIeCTBa»
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H) «["a3, BeiAenuBIIniics npu B3aumojerictBun 3,2 T meau ¢ 100 M 60%-HOo# a30THON KHCIIOTHI
(mn. 1,4 r/mm), pactBopuiau B 100 r 15%-Horo pactBopa ruapokcuaa Hatpus. Paccuuraiite
CYMMAapHYIO MacCOBYIO JOJIIO COJIEH B MOJYYEHHOM PacTBOPE»
0) «Ha 21,6 r cepebpa noaelictBoBanu 68%-HbIM pacTBOPOM a30THOW KMCJIOTHI, Macca KOTOPOIo
600 r. Iomydennsrii mpu sTtoM ra3 mpomycTwim 4depe3 300 T 10%-HOTO XOJOIHOTO pacTBOpa
TUAPOKCHUA HAaTpus. PaccunTalite MacCOBBIE 10JIM BELIECTB B IIOJIy4YEHHOM PacTBOPE».
n) «Ckonpko MeTaHa mnorpeOyercst st momydeHus 3580 k/[x  TemnmoTel  COrTacHO
TEPMOXUMHYECKOMY YPABHEHHMIO:
CH4 (r) + 202 1.) = CO2(ry) + H2O(r) + 802 xJIx

p) «Temnora oOpa3oBanus okcuzaa amoMuHHs paBHa 1676 kJ/x/monb. Omnpenenurte TEMIOBOM
addexT peakuuu, B KOTOPOW MpU B3aWMOJICHCTBUU ATIOMHHHUS C KHCIOPOJOM TOJydeHo 25,5 T
OKCHJ1a aJTFOMUHUSA.

13.Penienne KOMOMHMPOBAHHBIX XUMUYECKHX 3aJ1a4, 3314 [MOBBILIEHHON CI0KHOCTH
a) «Kakyro maccy okcunpa cepol (+6) cienyer mo6aButh k 500 r 20%-HOro pactBopa cepHOMU
KHUCJIOThI, YTOOBI YBEJIUYUTH €€ MACCOBYIO JIOJIIO BJIBOE?»
0) «IIpu B3aumojeiicTBUU B cepHOKUCION cpene 17,4 r nuokcuna mapradua ¢ 58 r OpoMusa Kanus
nipu 77%-HoM BbIxojie Beiemmics OpoM. Kakoit 00beM (H.y.) MporieHa MOKET BCTYIIUTh B PEAKITHIO
C MOJIy4YE€HHBIM KOJIMYECTBOM OpomMa?»
B) «Ha 21,6 r cepebpa noaeiictBoBainu 68%-HbIM pacTBOPOM a30THOM KHCJIOTBI, Macca KOTOPOTO
600 r. IlomyuenHsiii npu 3tom ra3 nponyctwin depe3 300 r 10%-HOro xoJoIHOTO pacTBOpa
rupokcuaa Hatpus. PaccunraiiTe MaccOBbIE J10JIM BEUIECTB B ITOJIYYEHHOM PacTBOPE»

8. YYEBHO-METOJIUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHHUE

Ocnoenas:

1. PeznukoB B. A. COopHUK 3a7a4 U yIIPaXKHEHUH 110 OPraHUYECKON XUMHUH [ DIEKTPOHHBIN
pecypc] : yuebHOoe mocooue. — Dnextpon. gaH. — CIIO. : Jlans, 2014. — 286 c.
Jlononnumenvnasn:

1. T'munka H. JI. 3amaum u ynpaxuenus o odmieit xumuu [ Tekct] : yaebHoe mocobue 11 By30B /
H. JI. I'nunka ; mox pexa. B. A. PabunoBuya, X. M. Pybunoii. - U3na. crep. - Mocksa :
Nurepran-IIpecc, 2005. - 240 c.

2. Pymsutuc I'. E. Xumus. OcHoBbl o01iei xumun [ Teker] : 11 knacc : yaeOHUK J1st
00111600pa30BaTEIIbHBIX YUPESIKICHUH C TPUIIOKCHUEM Ha JICKTPOHHOM HOCHTENIE : 0a30BBIi
yposenb / I'. E. Pynzutuc, @. I'. ®enbaman. - 13-e usa. - Mocksa : [lpocsemenne, 2011. — 158 c.
3. Pymutuc I'. E. Xumusa. Opraanueckas xumus [Tekct] : 10 kmacc : yueOHUK 115
0011e00pa30BaTEIBHBIX YUPEKACHUN C IPUIIOKEHUEM HA DICKTPOHHOM HOCHTENE : 0A30BbIMA
ypoBesb / I'. E. Pymsutuc, @. I'. ®enpaman. - 14-e uza. - Mocksa : [Ipocsemnienue, 2011. - 192 c.
4. Kyszpmenko H.E., Epemun B.B., Uypanos C.C. CO0pHUK KOHKYPCHBIX 3a/la4 IO XUMHH. M.:
Onnxkc — 21 Bexk, 2001.

[Iporpammel cpenneit 06meoopazoBaTenbHOM mKkoibl. Xumusd. M., IIpocsenienue, 1993.

[Tstas CopocoBckas onuMnuaga mKoIbHUKOB 1998-1999. M.: MIITHMO, 1999.

Pomanosckas B.K. Xumus. Pemenue 3anau. C.-IletepOypr: CnenuansHas auteparypa, 1998.
Xomuenko W.I'. CoopHuk 3anau u ynpaxHenuid. M.: HoBas Bonna — Onukc, 2006

9. UYereprast CopocoBcKasi OJIMMITAa1a MKOJIbHUKOB 1997-1998. M.: MITHMO, 1998.

10. Mrtpemmnep I'.M., Xoxnoa A.M. MeTtoauka pemieHuss pacyeTHbIX 3a4ad MO0 XUMUU. M.:
IIpocsemenue, 2001.

Ilpozpammmnoe ovecneuenue u Hnmepnuem-pecypcol

PN

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

13


http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0,%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A0%D1%83%D0%B4%D0%B7%D0%B8%D1%82%D0%B8%D1%81,%20%D0%93%D1%83%D0%BD%D1%82%D0%B8%D1%81%20%D0%95%D0%BA%D0%B0%D0%B1%D0%BE%D0%B2%D0%B8%D1%87
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A0%D1%83%D0%B4%D0%B7%D0%B8%D1%82%D0%B8%D1%81,%20%D0%93%D1%83%D0%BD%D1%82%D0%B8%D1%81%20%D0%95%D0%BA%D0%B0%D0%B1%D0%BE%D0%B2%D0%B8%D1%87
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A0%D1%83%D0%B4%D0%B7%D0%B8%D1%82%D0%B8%D1%81,%20%D0%93%D1%83%D0%BD%D1%82%D0%B8%D1%81%20%D0%95%D0%BA%D0%B0%D0%B1%D0%BE%D0%B2%D0%B8%D1%87

1. JlexuonHas aynutopust — 412A.
2. Kommbrotep (HOYyTOYK).
3. TeneBuzop.

4. MynbTUMEANATIPOCKTOP.
5. Ayautopust 1J1si POBEICHUSI CEMUHAPCKUX U MTPAKTUYECKUX 3aHATul — 411A.
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