MHMHOBPHAYKH POCCHUHU

BJIAJJUBOCTOKCKUI I'OCYJAPCTBEHHbBI YHUBEPCUTET
OKOHOMMUMKHU U CEPBUCA

PABOYAS TPOT'PAMMA
YYEBHOU JUCLHUITJIMHBI

EH.01 Xumusa

43.02.15 IToBapckoe U KOHAUTEPCKOE JEII0

Ounas popma 00yueHus

Biagusoctok 2022



PaGouas mporpamma yuebno# nucrurmumabl EH.01 Xumus paspaborana B COOTBETCTBHH
c TpeboBaHusMH DeaeparbHOrO TOCYIApPCTBEHHOTO 00pa30BaTENBHOTO CTAHAAPTA CPEIHETO
npodeccrnoHabHOTO 00pa3zoBanus no crnernuanbHocTH 43.02.15 TloBapckoe W KOHIUTEPCKOE
JIeNI0, YTBEPXKACHHOTO TpukazoM MwuHoOpHayku Poccum ot 09.12.2016, Ne 1565, nmpumepHoi
00pa3oBaTebHON TPOTPAMMOIA.

Pa3zpabotuuk:

®omuna H.B., npenonaBarens kosuiepka cepBuca u quzaiina BI'YOC

Paccmotpena na 3acenanuu [IMK auctummmn 06meo0pa3oBaTeIbHOT0 Y4eOHOTO UK
IMpotokonNe 9 or« 3 »_  wMas 2022 r.

Mpexcenarems LMK /E’aa?///f 0.A. lanosanosa



COJEPKAHHUE cTp.

1.0BILIASI XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI

YUEBHOUAUCLIATITIAHDBL. .....oooieiiee e &
2.CTPYKTYPA U COJEPKAHUE YYEBHOM IUCLUATIJIAHEL. ........... 5
3.VCJIOBUSI PEAJIM3ALIUM YUEBHOM JUCHMIUIUHLL. ................. 13

4.KOHTPOJIb Y OLIEHKA PE3YJITATOB OCBOEHUS
VUEBHOM JIMCLIATUTAHDL. ... ..o, 14



1. OBIIIASI XAPAKTEPUCTUKA ITPOT'PAMMBbBI YUEBHOM JUCITUILIVHBI
1.1. MecTo AucuMILVINHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/IbHOI IPOrpaMMBbl

VYueOnas aucuuiuinHa EH.01 Xumus sSBAsSeTCA 4acThlo Mamemamuueckoz2o u obueco
ecmecmeenHO-Hay4YHoeo YIeOHOTO IMKIa OCHOBHOW 00pa3oBaTelbHON MporpaMMbl (malee
OOII) B cootBerctBuu ¢ @I'OC CIIO no cneunansHoctu 43.02.15 IloBapckoe u KOHIUTEPCKOE

A€J0.

1.2. He.]'lb U INIAHUPYEMBIE PE3YJbTAThl OCBOCHUA JUCHUIIJIMHBI:

KO}(I)IE[ K, YMenust 3HaHus
IIK 1.2- | npuMeHATb OCHOBHBIE 3aKOHBI | OCHOBHBIE MOHATUA U 3aKOHBI XUMUH;
14 XUMHUM I pELICHUS 3a1ad B | -TEOPETUUYECKUE OCHOBBI OpraHUYeCcKOH,
K 2.2- | oGmactu  mpodeccuoHanbHOM | PU3NUECKON, KOJUIOUTHON XUMUU;
2.8 JESATENBHOCTH; -TIOHSATHE XMMHYECKOW KWHETHKU U KaTajau3a;
IIK 3.2- | ucnosb30BaTh CBOMCTBA | -KJIaCCU(DUKALMIO XUMHUYECKUX peakuil u
3.7 OpPraHNYECKUX BEILIECTB, | 3AKOHOMEPHOCTH UX MPOTEKAHHUS;
IIK 4.2- | qucnepcHbIX U KOJUIOMJHBIX | -0OpaTUMble U HEOOpaTUMble XUMHUYECKHE
4.6 CUCTEM Uil  ONTHMMM3AaLMHU | pEaKIU¥, XUMHUYECKOE PAaBHOBECHE, CMEILCHHE
IIK 5.2- | TEXHOJIOTMYECKOTO MPOLECCa; | XMMUYECKOTO PABHOBECUS TMOJ JIEHCTBHEM
5.6 OTIHCBHIBATh YpaBHEHUSIMU | pa3IUYHbIX (PaKTOPOB;
O K01 | xumuueckux peakumii | - OKHCINUTEIbHO ~BOCCTAHOBUTEIIbHBIE PEAKIINH,
O K 02 | mporueccsl, Jiexaliue B OCHOBE | PeaKIi HOHHOTO 0OMEeHa;
O K 03 | mpoussoacrea TUAPOJIN3 COJIEU, TUCCOLMAIUIO AIEKTPOJIUTOB
O K 04 | npoaoBOILCTBEHHBIX B BOJIHBIX PAacTBOpax, MOHITHE O CHJIBHBIX W
O K 05 | npoaykros; c1a0ObIX JIEKTPOJIUTAX;
O K06 | mpoBoauth pacyeTsl 1Mo | -TerIoBOM  A(PPEKT XUMUYECKUX PEeaKIui,
O K07 | xumuueckuM  QopMmyaaM U | TEPMOXUMHUYECKHE YPAaBHEHUS;
O K09 | ypaBHEHUAM peakLy; -XapaKTePUCTUKU Pa3ITAYHBIX KJIaCCOB
O K10 | ucnonb3oBarh J1a0OPaTOPHYIO | OPraHMYECKUX BEIECTB, BXOJALIUX B COCTaB
nocyay u o0opynoBaHue; CBIPbsl 1 TOTOBOM MUILEBOM TPOYKLIUU;
BBIOMpAaTh METOJ U  XOJI | -CBOMCTBa PAacTBOPOB M KOJJIOMJHBIX CHUCTEM
XUMHUYECKOTO aHaJIM3a, | BBICOKOMOJIEKYJIIPHBIX COCMHEHN;
noadupaTh PEaKTUBBI U | -IUCIIEPCHBIE W KOJUIOWJHBIE  CHCTEMBI
anmnaparypy; MULIEBBIX IPOAYKTOB;
MPOBOJIUTH KAUeCTBEHHBIE | -pOJIb M  XAPAKTEPUCTUKH IMOBEPXHOCTHBIX
peakuMy Ha HEOPraHUYECKHE | ABJICHHN B NPUPOJHBIX M TEXHOJIOTHYECKUX
BEILIECTBA U MOHBI, OTJEIbHBIE | IPOLIECCAX;
KJIaCChl OPraHUYEeCKHUX | -OCHOBBI AHAIIUTUYECKOU XUMUU;
COCIMHECHUN; -OCHOBHBIE METO/IbI KJIACCUYECKOTO
BBITIOJIHATh  KOJIMYECTBEHHBIE | KOTUYECTBEHHOTO U (DU3MKO-XHUMHYECKOTO
pacyeThl cocTaBa BEIIECTBA M0 | aHAIN3A;

pe3yipTaTaM U3MEpEHMI;
coOuroIaTh MpaBmiIa TEXHUKU
0e30IacHOCTH IIpU paboTe B
XUMUYECKOH J1ab0paTOpuH.

-Ha3HaYeHWe W TMpaBUJa  HCIOJIb30BaHUS
71a00paTOPHOTO 0OOPYIOBAHMS U aNlapaTyphl;
-METOJIbl U TEXHUKY BBIITOJHEHHUS] XUMHUECKUX
aHaJIN30B;

-pueMbl 0e30macHOi paboThl B XUMHYECKOM
71a00paTOPHH.




2.CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIAHBI

2.1. O0beM yueOHOI AMCUMIJIMHBI M BUABI Y4eOHO#l padoThI

Bua yueOHo# paGoThl Obnem uacon
O0bem 00pa3oBaTeIbHOI POrpaMMbl 214
CymmapHasi yueOHasi HArpy3Ka BO B3aUMO/IeiiCTBUH C 157
npenoaaBartejieM
B TOM YHCJIE:
TEOPETHUYECKOE 00yIeHNE 133
abopaTOPHBIC 3AHITHUS 31
MIPaKTUYECKHE 3aHITHs (€CIIH NMPETYCMOTPEHO) 42
KOHCYJbTAIINU He npenycmotpeno
CamocrositensHas paboTa 57
BapuaruBHas 4acTp 70
Hrorosas arrectanus B hopme 13

BapuaTtuBHas yacthb

C nenpro peanm3anuu TpeOOBaHMI paboTomaTesel U OpUeHTAUH MPOdecCHOHATBLHOM
MOJITOTOBKH IT0JT KOHKPETHOE pabodyee MECTO, OOYJarONIUiiCsl B paMKaX OBJIQJCHUS YKa3aHHBIM

BHJIOM MTPOECCHOHATHHOU JIEATETHLHOCTH JIOJDKEH:
yMeTh:

- INPUMCHATL OCHOBHBIC 3aKOHbI XUMWUH I

npodeccuoHaIbHOM 1eATEIbHOCTH;

3agay B oOJactu

- MPOBOJUTH PACYEThI 0 XUMHUUYECKUM (POpMyliaM U ypaBHEHHSIM PEaKIInu;

-peiuaTth 3aga4uu C HpO(l)eCCHOHaJIBHOI;'I HaIpaBJICHHOCTBIO,

- OIIPEACIIATH BA3KOCTh U CYJUTH IO BA3KOCTH O TOTOBHOCTH ITHILEBLIX IIPOJAYKTOB,

- MCIIOJIL30BaTh CBOMCTBA OpraHn4eCKuXx BCHICCTB, AUCIICPCHBIX U KOJUIOMAHBIX CHCTEM

JJI4 OIITUMH3ALUM TEXHOJOTHYECKOIo IIporuecca,

-coOJII0/1aTh MIPaBHIIa TEXHUKU 0€30MacHOCTH MpHU paboTe B XUMUUYECKOM TabopaTopuH.

3HATh:
-~OCHOBHBIC 3aKOHBI XUMHUH,

-BJIUSIHUE BSI3KOCTM M IIOBEPXHOCTHO-aKTUBHBIX BEIIECTB Ha KayeCTBO IHUIIEBBIX
IPOJYKTOB U FOTOBOM KyJIMHAapHOM NPOXYKUMHU (CYHOB-IIOpE, COYCOB, COyca MaHoOHE3,
3aIpaBoK, JKEJIMPOBAHHBIX OJIIOJ, Kalll);

- TEMIEPaTYPHBIM PEKUM XpaHEHHs ITUIIEBOTO ChIPhS;

- IeH00Opa30BaHNe B KOHIUTEPCKOM IPOU3BO/ICTBE;

- U3MEHEHHE YIJIEBOJOB, OCJIKOB, )KHUPOB B TEXHOJIOTMYECKHX MpOLieccax;

-MH(pOpPMaIMIO O MUIIEBBIX JT0OABKaX, U3MEHSIOUINX CTPYKTYPY M (PU3HKO-XMMHUYECKHE
CBOMCTBA MPOAYKTOB;

- BKCTPAKIHIO, €€ IMPAKTUUECKOE IPUMEHEHHNE B TEXHOJIOTMUECKUX MPOLIECCAX.



2.2. TemaTuuecKuii IJIaH U coJep:KaHue YUeOHOM TN CUNILTHHBI

HanmenoBanme | Coaep:kanue y4eOHOro Mmarepuajia u popMbl OpraHu3anuu aesiTeJIbHOCTH o0yyaommxesi | O0bem yacoB | OcBanBaeM
pa3aesioB M TeM ble
3JIEeMEHThbI
KOMIIeTEeHI]
Ui
1 2 3 4
Paspean 1.
dusnyeckas
XUMHS
Tema 1.1. Conepxxanue yueOHOro Marepuaja 6 OK 1-
OcHoBHEIe OcHOBHBIE IOHATHS TEPMOJIUHAMUKH. TEePMOXUMHUS: IK30- M SHIOTEPMUUECKHUE PEAKIIHH. OK3, OK5,
TTOHSITMS 1 3akoHbI TepMOUHAMUKH. [loHATHE SHTATBIIUH, SHTPOTINH, SHepruu [ nd6ca. KanopuitHocTh OK7, OK3,
3AKOHBI MPOAYKTOB ITUTAHHMS. OK10
TEPMOIHUHAMUK
U. TemaTuka NPpaKTHYECKHUX 3aHATHH 1 JIa0OPATOPHBIX PadoT 4 OK 1-OKS,
Tepmoxumus. | [IpakTuyeckoe 3ansitue. 1. Perrenue 3amau Ha pacueT SHTaidbNmid. 2.Pemrenue 3amad Ha 4 OK7, OK9,
pacyeT HTpOmuH, F3Heprun [ m60ca XUMHYECKUX PEaKIIHA. OK10
CamocrositesibHass  pabdora oOyyarommxces.l.Hanucate TepMoxumuueckoe ypaBHEHUE 1
peaknuu peaknuu. 2.PemuTe 3amady Ha pacueT SHTANbIHUHN, SHTponwi, sHeprum [uOOca
xuMmuueckux peaknuil. 3.Crmenatb BBIBOJ O XapakTepe peaklud U BO3MOXKHOCTU €€
CaMOINPOU3BOJILHOTO MPOTEKAHMUSI.
Tema 1.2. Conep:xaHue y4eOHOro Mmarepuaja 8
Arperatabie | OOmas xXapakTEpPUCTHKA arperaTHOTO COCTOSIHMS BEIIECTB. THITBI XUMHYECKOW CBSI3U. THIIBI OK 1-OK3,
COCTOSIHUS Kpuctajuimdeckux pemérok. [azoo0pasHoe cocTosHue BemiecTBa. JKHJIKOE COCTOSHUE OKS, OK7,
BeILeCTB, UX | BemiecTBa. [loBepXHOCTHOE HATsHKEHUE. BSI3KOCTB. OK9, OK10
XapaKTepucT | BiusHue BI3KOCTH U MOBEPXHOCTHO-aKTUBHBIX BEUIECTB HA KAUECTBO MUIIEBBIX MPOJYKTOB H
Ka rOTOBOM KyJAMHApHOW NpOAYKUWH (CYHMOB-MIOPE,  COYCOB, cOoyca MaioHe3, 3amlpaBokK,

KEJMPOBAHHBIX OO/, Kalll)

CY6J'II/IMaI_II/I$I, €€ 3HAUCHUC B KOHCCPBUPOBAHUH IMTUIICBBIX MTPOAYKTOB IIPHU OPraHu3alvui 1
MPUTOTOBJICHUH CJIOKHBIX XOJIOAHBIX 6]'110)1 n3 pLI6I:>I, MsCa U IITHUIIBI, FpI/I60B, CbhIpa
IIPUT'OTOBJICHUH CJIOKHBIX IrOpsAYHUX COYCOB, OTACIOYHBIX HOJ'Iy(I)a6pI/IKaTOB n ux O(I)OpMJ'IeHI/II/I




TBepnoe coctosinue BenmecTBa. Kprcrammmueckoe 1 aMOp(HOE COCTOSIHUSL

TemaTHKa NPAKTHYECKUX 3aHATHI U J1a0OPATOPHBIX padoT 4
JlabopaTopHasn pabora. 1.Ompenenenrie TNOBEPXHOCTHOTO HATSDKEHHS KUIAKOCTEH. 4 OK 4,0K 6
2.0npeneneHne BI3KOCTH KUIAKOCTEH.
CamocrosiTesibHass padoTra odyuaommxcsa. CyOnuManus, ee 3HaYeHHEe B KOHCEPBUPOBAHUU 2
MULIEBBIX MPOAYKTOB IpPU OPraHU3allid U MPUTOTOBJICHUU CJIOXHBIX XOJIOAHBIX ONIOA W3
PBIOBI, MsiCa U TITUIBI, TPUOOB, ChIpa MPUTOTOBICHUN CIIOKHBIX TOPIYMX COYCOB, OTACIOYHBIX
noxyhaOpuKkaToB 1 UX OPOPMIICHUHN
CocTtaBuTh 0000IIAIONITYIO TAOJINITY: ATperaTHbIe COCTOSIHHS BEIIECTB, MX XapaKTEPUCTHKA
Tema 1.3. CojaepikaHue yueOHOr0 MaTepuajia 8 OK 1-OK3,
Xumuyeckass | CKOpoCThb M KOHCTaHTa XMMHYECKON peakiuu. Teopus akTuBanuu. 3aKOH JEHCTBYIOLIUX OKS, OK7,
KHHETHKA U Macc OK9, OK10
KaTAJIu3. OOpaTumble 1 HEOOpaTUMblEe XMMHUYECKHE peakiuu. XuUMH4eckoe paBHoBecue. CmelleHue
XMMHUYECKOTO PAaBHOBECHS.
TemaTnka NPaKTHYECKHUX 3aHATHH M J1a00PATOPHBIX padoT 6 OK4, OK6
IIpakTuueckas padora. 3.Pemenue 3ama4 Ha CKOPOCTh XMMHYECKHX peakiuii. 4.Pemenue 4
3a/1a4 Ha 00paTUMOCTh XUMUYECKHX PEaKIIH.
JlabopaTopHas padorta. 3.0npezeneHue 3aBUCUMOCTH CKOPOCTH peakluu OT TeMIIepaTyphbl U 2
KOHLIEHTPAILIMN PEarupyrolnX BEIIeCTB.
CamocrosiTesibHasi padoTa o0yuaromuxcs. Teopus KaTanusa, KaTalnu3aTopbl, PEepMEHTHI, UX 2
POJIb IIPU MPOU3BOJICTBE U XPAHEHHUH MUILEBBIX MMPOIYKTOB. TeMnepaTypHblil pexXuM XpaHeHUs
MUIIEBOTO ChIPbS, IPUTOTOBJICHHUE MTPOIYKTOB MUTAHUS
CpaBHUTE aKTUBHOCTh OMOJIOTHYECKUX M HEOPraHMYECKUX KaTallu3aTOPOB.
Pemenue 3a1ay Ha pacdyeT KOHCTAHThI CKOPOCTH PEAKIIUU.
[ToarotoBka  mpe3eHTaluu «DepmeHTaTUBHAs  00paboTKa  CBIphS  MUIIEBOU
MIPOMBIIIITIEHHOCTHY
Tema 1.4. Conepxanue yueOHOro Marepuasa 6 OK 1-OK3,
CaoiicTBa OO6mras xapakTepucTHKa pacTBopoB. Kiaccudukamuu pacTBOpOB, paCTBOPUMOCTb. OKS, OK7,
pPACTBOPOB. DKCTpaKlus, ee MPaKTUYeCKoe MPUMEHEHUE B TEXHOJIOTHYECKUX mporeccax. CrocoObl OK9, OK10

BbIpaXKEeHUsl KOHIeHTpauui. Bogopoansiii mokaszarens. CriocoOs! onpenenenus pH cpes.
PacTBOoprMOCTb ra3oB B *HUAKOCTIX. JJuddy3us u ocmoc B pactBopax. 3akoHbl Payns.
Bnusinue pa3nuuHbeIX GaKTOpPOB Ha paCTBOPUMOCTh a30B, XKHUAKOCTEH U TBEP/BIX BEIECTB, UX
VCTIOJIb30BAHNE B TEXHOJIOTUHU NMPOIYKIUU MTUTAHUS.




TemaTHka MPAKTUIECCKUX 3aHSATHI 1 naﬁopaTopme paﬁoT.

14

IIpakTuyeckoe 3ansithe. 5.Pemenue 3ajady Ha MacCOBYIO JIOJII0O PACTBOPEHHOIO BEILECTBA.
6.Pemenne 3amau Ha MOJSIpHYIO KOHLEHTpaiuioo. /. Pemenue 3amad Ha HOPMAaJbHOCTH
pactBopa. 8. OcMoTHueckoe naBnenue. 9. 3akoHbl Payns (TeMnepaTyp KUIIEHUS, 3aMep3aHus).

10

OK 1-OKS,
OK?7, OK9,
OK10

JlaGopaTtopnas padora. 4.OnpeznencHue TEmIOBBIX 3()()EKTOB pPAaCTBOPEHHUS Pa3IHMIHBIX
BELIECTB B Boje. o. Bopoponusiii noxazarens. Omnpenenenue pH cpeapl pasnuyHbIMU
METOJAMH.

OK4, OK6

CamocTosiTeIbHAsE paGora oOyuawmmxcs. Briwsane  pasnuuHbIX  (QaKTOpOB  Ha
pacTBOPHMOCTh Ta30B, KHJIKOCTEH M TBEPABIX BEUIECTB, MX HCIOJIH30BAHWE B TEXHOJOTHH
MPOIYKITH TTATAHHS.

PaGora Hanm y4eOHBIM MaTepuasioM, OTBETHTh HA  BOMPOC: ONMHUIIUTE  OCMOTHYECKHE
MIPOIIECCH TIPOUCXOISIINE MTPH 3aBapUBAHUH TMaKETHPOBAHHOTO 4as.PemuTs 3a1a4un Ha pacyer
KOHIICHTPAIIMU PACTBOPOB.

10

Tema 1.5.
IToBepXHOCTHBI
e SIBJIeHH .

Conep:xanue y4yeOHOro MmarepuaJja

TepMoanHaMuueckas XapakTepUCTUKA MOBEPXHOCTU. AncopOuus, e€ cylHOCTb. Buibl
afcopOIuu. AncopOus Ha TpaHUIIe pacTBOP-Ta3. AJICOpOIMs Ha TPAHUIIE Ta3- TBEPIOE
BenlecTBo. ['napoduibHbie 1 ruapodoOHbIe TOBEPXHOCTH. [10BEPXHOCTHO aKTHUBHBIE U
MIOBEPXHOCTHO HEAaKTHBHBIE BEIECTBA, poiib [IBA B aMynbrupoBanuu u neHooOpa30BaHUH.
[Ipumenenue aacopOIK B TEXHOJIOIMUYECKHMX MpoLieccax U 3HauU€Hue afcopOLum Mpu
XPaHEHUH ChIPbs U IPOIYKTOB INUTAHUS.

OK 1-OK3,
OKS, OK7,
OK9, OK10

CamocrosiTesibHasi padoTa 00y4arommxcs.

CmauuBanue (Hamucatb TpeOOBaHME K TMOCYJEe, HMHBEHTapl0, CAaHUTAPHOH OJNEXKJe).
[IpumeHeHre B TEXHOJIOTUYECKUX Tpoleccax aJCOpOIUU  SIEKTPOJIUTOB, OOMEHHOM
aacopOuuu. IlpuBectu npumepsl.

Pa3znea 2.
Koanonanas
XHUMUS

Tema 2.1.
IIpeamer
KOJIJIOUTHOM
XHMHH.
JAucnepcHbie

Conepxanue yueOHOro Marepuasia

Omnpenenenne KoJIOUAHON XUMUU. OOBEKTHI U LIENU €€ N3yYeHHUs, CBA3b C IPYTUMHU
JMCLUUIUTMHAMU. JlicriepcHble CUCTEMBbI, XapaKTepUCTHKa, Kinaccudukanus. Vcnonp3oBanue u
POJIb KOJUIOMTHO-XUMHUYECKUX MTPOLIECCOB B TEXHOJIOTUHU MPOIYKINHU OOIIECTBEHHOTO MUTaHUS

OK 1-
OK3, OKS,
OK?7, OK9,
OK10




CHUCTEMBI.

Tema 2.2. Coaepikanue yueOHOro MaTepuajia 8 OK 1-
Koanonauele | Komtouansle pacTBOpHI (30J11): HOHSTHE, BUbI, 0011ast XapakTepuctuka. CBoiicTBa OK3, OKS,
PacTBOpHI. KOJUUIOMJIHBIX paCTBOPOB. METObI OIYy4EHUSI KOJUIOUIHBIX PACTBOPOB U OUHCTKH. OK7, OK9,
Y CTONYMBOCTD U Koaryysinus 30iei. GakTopsl, BeI3bIBAKOLIME KOaryssnuo. Ilenrtrusanus. OK10
Hcnonb3oBaHNe KOJUIOUIHBIX PACTBOPOB B MTPOLIECCE OPraHU3AIMU U IPOBEICHUU
MIPUTOTOBJICHUS PA3IUYHbBIX OJIFO/I U COYCOB.
TemaTuka NpakTHYeCKUX 3aHATHI U J1a0OPATOPHBIX padoT 8 OK 1- OK
IMpakruyeckoe 3ansitue 10,11. CocraBnenue GopMya u CXeM CTPOCHHUS MHIIEILI. 4 5, OK 7,
OK9, OK10
JlabopaTopHas padora 6. [lonydeHre KOJUTOUIHBIX PACTBOPOB. MeTOIbI KOHACHCAITUH. /. 4 OK 4, OK6
[TonyueHnue KOJIOUIHBIX pacTBOPOB. MeETO bl TUCIEPrUPOBAHUSI.
CamocrosiTesibHast padora o0yuarommuxcsa.CocraBienne GopMya U CXeM MHUIIEIUTBI 2
TUAPO30JIS.
Tema 2.3. Copep:xaHue y4e0HOIr0 MaTepuaja 6 IIK 2.3
I'py6oaucnepce | XapakTeprCTHKH IPyOOTUCIICPCHBIX CUCTEM, UX CTPOCHHUE, CBOMCTBA, METO Bl TIOJTYUYCHUS U IIK 4.6
HbIE crabwmim3anuu, npuMmeHenune. OMynbcenud. [lensr Ilopomku. A3po30u, T6IMBI, TyMaHBI. I1KS.3
CHCTEMBL. Hcnons3oBanme rpy00IMCIIEPCHBIX CUCTEM B TIPOIECCE OPTaHU3AIMH M POBEACHUHT OK 1-
MPUTOTOBJICHUS PA3TUYHBIX OJIIOJT U COYCOB. OK3, OKS,
OK7, OK9,
OK10
TemaTuka NPAKTHYECKHUX 3AHATHH U JIA00PATOPHBIX padoT. 2 OK 4, OK6
JlabopaTtopHasi paborta. 8.IlonydyeHue yCTOWYMBBIX SMYJIbCHM M I€H, BBISBICHUE POJIHU 2
CTaOWIIN3aTOPOB.
CamocrosiTesibHasi padora odyuyarommxcesi. [[oAroTOBUTh KOMIBIOTEPHBIE MPE3EHTALMU Ha 4
temy: Mosoko, kak mpupojiHasi amynbeus. [lenHooOpa3oBaHe B KOHIUTEPCKOM MPOU3BOICTBE.
Tema 2.4. Conepxanue yueOHOro MarepuaJa. 8 OK 1-OK3,
dusuko- Crpoenune BMC, knaccudukanus. Peakiiny nonuMepusanuy U TOJTUKOHACHCAIIUHU TTOTYICHHUS OKS5, OK7,
XMMHYECKHe | BBICOKOMOJIEKYJIIPHBIX COeqUHEHUN. [IpUpoIHbIE U CHHTETHYECKHE BEICOKOMOJIEKYIISIPHBIE OK9, OK10
U3MEHEeHUs! coequnenus. Croiictea BMC. HabyxaHue u pacTBOpeHHE OIMMEPOB, (PaKTOPHI BIUSIOIINE HA
OPraHM4YeCcKHMX | JaHHble nporuecchl. CTyIHH, METOIbI OJIyYeHUs, CUHEepe3ucC. VI3MeHeHre yriieBo10B, OENKOB,
BelIeCTB KUPOB B TEXHOJIOTHUECKUX MTPOLIECCAX




NHIIEBBIX TemaTHka NPaKTHYECKUX 3aHATHI H J1a0OPATOPHBIX padoT 8 OK4, OK6
NPOAYKTOB. IIpakTuyeckas padora. 12,13,14.Ctpoenue yriieBoJoB, OCIKOB U KUPOB. 6
Boicokomosiexy | JlaGopaTopHasi padota. 9. M3yueHue npoieccoB HaOyXaHHs M CTYJHEOOpa30BaHHUsI. 2
JIApHbIE CamocrosiTesbHas padora odyuawmmuxes. [loaroroButs cooOmieHust Ha Temy: «BemecTBa — 1
COCITMHECHU. 3aryCTUTeIIH, >1<en606pa3OBaTenH».
Pazgen 3. 82
AHauTHYECKA
sl XMMHSA
Tema 3.1. Conepxxanue yueOHOro Marepuaja 2
KavecTBeHHBIN | AHanMTHUECKAasT XUMMS, €€ 3aJadd 3HAUYEHHE B IIOATOTOBKE TEXHOJIOTOB OOIIECTBEHHOTO OK 1-OK3,
aHaJIM3. MATaHMS. MeTo1pl KaUeCTBEHHOTO M KOJIMYECTBEHHOIO aHAJIN3a U YCIOBUS UX IIPOBEICHHUS. OKS, OK7,
OcHOBHbBIE IOHATHS KAYECTBEHHOTO XMMHUYECKOT0 aHanu3a. JIpoOHbIi U cucTeMaTuyecKui OK9, OK10
aHayn3. OcoOeHHOCTH KiIacCU(pUKAMU KaTUOHOB U aHHOHOB. Y CJIOBUS MTPOTEKAaHUS PEaKIIHi
oOMeHa
Tema 3.2. Copep:xaHue y4eOHOro marepuasa 8
Kuaacenpurkauu | Knaccuduxamnus karrnonos. [lepBas ananmutuueckas rpymma kaTHoHoB. O0mmas
sl KATHOHOB M | XapaKTEPUCTHUKA KATUOHOB BTOPOH aHAIMTUUECKOMN TPYIIIBI U UX COACPKAHUE B MPOIYKTaAX OK1-
AHMOHOB. MATaHUS. 3HaYEHUE KATHOHOB BTOPOM I'PYMIIbI B IPOBEIEHUHA XMUMHUKO-TEXHOJIOTHYECKOTO OK3, O K5,
KOHTPOJISL. OK7, O K9,
OK10
XapakTepucTHKa IPYIIbl, YaCTHBIE PEAKIIMN Ha KATHOHBI TPEThEN U YeTBEPTON
AQHAIUTUYECKUX TpyMIl. AM(OTEPHOCTD. OK1-
OK3, O K5,
OK7, OK9,
OK10
Knaccudukamnus aHnoHOB. 3HaYeHHE aHUOHOB B OCYILIECTBICHIUH XUMHUKO-TEXHOJIOTHYECKOTO
KOHTPOJIAL. OK1-
OK3, O K5,
OK7, OK9,
OK10
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TemaTHka MPAKTUIECCKUX 3aHSATHI 1 naﬁopaTopme paﬁoT.

10

JlaGopatopuas pa6ota. 10.IlepBas ananuTudeckas rpymnmna KaTuoHoB. IIpoBeieHre 4acTHBIX 2 O K4, OK6
peakiuii KaTHOHOB BTOPOM aHAJIUTUUECKOM Ipynibl. AHaIN3 CMECH KaTHOHOB BTOPOM
AHAJIMTUYECKOM IPYIIIHIL.
JladbopaTopHas padota. 11.I1poBeneHne 4acTHBIX peaKkIuii KATHOHOB TPEThEH U YETBEPTOU 2 OK 4, OK6
AQHAJIMTUYECKOU Ipymnibl. AHAJIM3 CMECH KaTUOHOB TPEThEN U UETBEPTON aHAIMTUYECKUX
TpymIL.
JlabopaTopuasi pa6ota. 12. [IpoBencHIE YaCTHBIX PEAKIIUii aHKOHOB TICPBO, BTOPOH, 2 OK4, OK6
TpeTbel rpynin. AHaIu3 CyXoM COJH.
IIpakTnyeckoe 3ausiTue. 15, 16. Penienne 3aaq Ha MpaBUIIO MPOU3BEICHNE PACTBOPHUMOCTH. 4 OK 1-
OKS, OK7,
OK9, OK10
CamocrositesqibHass padora o0yuaommuxcs. ['pynnoBod peakTMB W YCIOBHS €ro 16
npuMmeHeHus. llpousBeneHue pacTBOPUMOCTH, YCIOBHsS 0oOpa3oBaHHUS OCaakoB. I'pynmoBoii
pEakTHB M YCIOBHS €ro IPUMEHEHHs. 3HAYeHUE KAaTUOHOB TPEThEd M 4YETBEPTOH
AQHAJIMTUYECKOM TPYNIbl B OCYHIECTBICHUH XHUMHKO-TEXHOJOTUYECKOTO KOHTpOJIsA. YacTHbIe
peaKuMu aHUOHOB MEPBOM, BTOPOM, TpeTheil rpymnn. CUCTEMATHYECKUM XOJ aHalv3a COJIU
Onucatb cXxeMbl OTKPBITHS HOHOB Tpu cosieBoM 3¢ dekrte, 1podHOM ocaxkaeHnu. CocTaBieHue
yYpaBHEHUN OKHCIUTEIBHO - BOCCTAHOBUTEIbHBIX peakiuii, ynpaxHenus. CocTaBUTh TabIUILy
OTKpPBITHSI HMOHOB BHUCMYTa, pTyTH. COCTaBUTH TaOMUIly OTKpBHITHS HOHOB Hojaa, Opoma,
(docdara, cunmkara.
Tema 3.3. Conep:xaHue y4eOHOro MmaTepuasa 8
KosmuecrBenHn | [Tonstue. CyniHOCTh METOJIOB KOJIMYECTBEHHOTO aHAIIN3A. OK 1-OK3,
bIii AaHAJIN3. Omneparuu BecOBOTo (IpaBUMETPHYECKOT0) aHan3a OKS5, OK7,
MeToabl OK9, OK10
KoJM4ecTBeHH | CyI[HOCTb M METO/Ibl 00BEMHOIO aHAIN3A. OK 1-OK3,
Or0 aHaIu3a. OKS5, OK7,
OK9, OK10
CyIIHOCTh OKHUCIIUTENBHO -BOCCTAHOBUTEIBHBIX METOJOB M MX 3HAUEHUE B IPOBEICHUU OK 1-OK3,
XUMHUKO-TEXHOJIOTHYECKOTO KOHTPOJIS. OKS5, OK7,
OK9, OK10
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CyIIHOCTh METOJIOB OCAKICHMUSL. OK 1-OK3,
OKS5, OK7,
OK9, OK10
TemMaTHKa NPAKTHYECKUX 3AHATHI U J1a00PATOPHBIX padoT 16
IpakTnyeckue padotbl. 17. Beruncnenus B BecoBoM aHanuse. 18.Berunicnenns B 00beMHOM 10 OK 1-OKS,
anaymze. 19.0mpeneneHre KpUCTAUIM3AIIMOHHOW BOAsl B Kpucramioruaparax. 20, OK7, OK9,
21.0Onpenenenrne HOPMaIbHOCTH M TUTPA PAacTBOPA. OK10
JlaGopaTtopunass pa6ora. 13. Ompenenenue oOImIeld, THTPYeMOW, KHUCIOTHOCTH IUIOJIOB H 2 IIK 3.3
OBOIIIEH. OK4, OK6
JladbopaTopuas pa6ora.l4. IlpuroroBieHue pabodero pacTBopa IMepMaHTraHaTa Kajaus W 2 OK4, OK6
YCTQHOBJICHHE HOPMAJHHON KOHIICHTPAIIUH.
JladopaTopHas pat6ora. 15.0npenenenue cofepkaHus XJIOpUIa HATPUSI B paccoie. 2 IIK 2.2
OK4, OK6
CamocrositesqibHasi padora oOyuarommuxcs. CylniHOCTh METOJa HEUTpalu3alH, €ro 16
vHuKaTopsl. Teopust HHANKAaTOpoB IlepMaHraHaTOMETpHs U eé CYIIHOCTb. Momomerpus u eé
cymHocTh CylIHOCTH ~ MeToJa  KOMIUIEKCOHOOOpa3oBaHMsS W €ro  3HayeHHe B
OCYILIECTBJICHUM XHMHUKO-TEXHOJOTHYeCKOro KoHTpois CoCTaBUTh KpHUBBIE TUTPOBaHUS,
aHaJM3Upys MeTo bl aHanu3a. [loka3zaTe MHTEpBaN nepexona WHAMKaTopa.Pemienue 3anad Ha
Temy «PacueT SKBUBaJICHTOB OKHUCIUTENS U BOCCTAHOBUTENA». ApreHroMerpus  (MeTon
Mopa), yciioBUs NOpPUMEHEHUS METOJAa U €ro 3HaueHWe B  MPOBEICHUM XHUMHKO-
TEXHOJIOTMYECKOro KOHTpoJisl. CylIHOCTh MeToJa  KOMIUIEKCOHOOOpa3oBaHUS U €ro
3HAYEHUE B OCYIIECTBJIECHUU XUMHKO-TEXHOJIOTHYECKOTO KOHTPOJIS.
Tema 3.4. Conep:xaHue y4eOHOro MmaTepuaja 4 OK 1-
dusznko- CymHoCTh GU3UKO-XUMUYECKUX METO/I0B aHAIN3a U UX 0COOEHHOCTH OK3, OKS5,
XuMuyeckue | TemaTnka NPaKTHYECKHX 3aHATHH M J1a00PATOPHBIX padoT 1 OK?7, OK9,
MeTO/Ibl OK10
aHaJIM3Aa. JladopaTopHas pa6ora. 16.0mnpenenenre KaueCTBEHHOTO ¥ KOJIMYECTBEHHOTO COICPIKAHUS 1 K 4.2-4.4
JKHpa B MOJIOKE. OK4, OK6
CamocrosiTesibHast padoTa o0y4arommxcs. 1
CooOmienus. [Ipumenenne Gpu3nKo-XMMHUYECKUX METOJIOB aHATM3a B XUMHUKO-
TEXHOJIOTUYECKOM KOHTpOJIE.
O0bem o0pa3oBaTe1bHOI NPOrPaMMBbI 214 4.
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CamocrositesibHast padora

57 4.

Bcero 157 u.

Jleknun 84 u,.

IIpakTnuyeckne padoThl 42 u.
31 u.

JlabopaTopHble padoThl
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3. YCJIOBUSA PEAJIM3AIIAU TPOT'PAMMBI YYEBHOM JUCIHUATLIIMHBI

3.1. MaTepuabHO-TeXHHYECKOe o0ecrieyeHue
Jlnist peanu3anuy mporpaMmMbl ya4eOHOW JUCHUTUIMHBI TIPEAYCMOTPEHBI

JlabopaTopusi XuMum:

CTOJIBI YYEHUYECKHUE ISl KaOMHETa XUMHUH C CAHTEXHUKOU 14 mIT., CTynbs 28 mT.,

CTOJl JIEMOHCTpAllMOHHBIA C HpucTaBkoM 1 mir., cryn Juid npenogasarens 1 mirT.,
BBITSDKHOU mmKad 1 mT., HoyrOyk Acer E1-531 lwmr., mpoektop Proxima C3255 1 mr., skpan 1
IIT., 3ByKOBBIE KOJOHKKM Microlab 2.0 solo4c 1 mT., mMetajumdeckuid mkad s XpaHeHUs
XMMHMUYECKON MOCY/bl M PEaKTUBOB 2 IIT, MeTAJUIMUECKUi ceiid 2 T, OaHs KOMOMHUpOBaHHAs
naboparopras BKJI 1 mT, Bechl anekTpoHHbIE 11T, BECHI JaOOpATOPHBIE «TEXHUYECKUEe» 1 mIT,
IUTHTA DJJIEKTpHYeckas | T, HW3MEPHUTENb OJIEKTPONPOBOAHOCTH 1 1T, mTpubop s
JNEMOHCTpPAIIMM CKOPOCTH peakmnuii oT ycinoBuit 1 mt, npubop «COIKCy» mns ompeneneHus
HUTPATOB B MpoaykTax 1 mr, Bucko3umerp | mt, Mukpockon Levenhuk 320//132 OL 1 wm1., nocka
MapKepHasi MeJoBas KOMOWHHpOBaHHas | IIT., HAOOpP XMUMHYECKHX PEAKTHBOB IO TpyNIam
XpaHEHUs!, TUAAKTHIECKHIE TIOCOOHSI.

IIO: 1. Windows 8.1 (mmpodeccuonanbnast nutien3us Ne 45829305, GeccpouHo);

2. MS Office 2010 pro (nmurensust Ne 48958910, Ne 47774898 , GeccpouHo);

3. FBreader (cBoGomnoe); 4. WinDJwiev (cBo6omnoe); 5. Google Chrome,

(cBOOOIHOE)

3.2. NudopmannonHoe odecrieueHne peajsn3alu NporpaMmMsbl

Jnst  peanmuzanuu  mporpaMMbl - OMOMHMOTEYHBIH  (OHI HMeEeT MeyaTHbIC W/WIIH
JNIEKTPOHHBIE O00pa3zoBaTeibHbIE U HMHMOPMALMOHHBIE PECYpPChl, PEKOMEHIYEMbBIX IS
HCIO0JIb30BaHUs B 00pa30BaTeIbHOM IIpOILIECCe.

3.2.1. IleyaTHble U3TaHUSA

1. Epoxun, FO. M. Xumus mis npodeccuii U CrernuaibHOCTeH TEXHHUYECKOTO M eCTECTBEHHO-
HaygHoro npoduneii: yueoHuk / F0. M. Epoxun, 1. b. KoBanesa. - M. : Akanemus, 2017.

2. AHnanmutuueckas XuMus: yaeOHUK / o pen. A. A. Mmenko. - M. : Axkanemus, 2017.

3. HUmanos, B. I'. Opranunueckas xumus. Kpatkuii kypc: yue6. mocooue / B. I'. MBanos, O. H.
I'eBa. - M.: KYPC: UHOPA-M, 2016.

4. boromonosa, 1. B. Heoprannueckas xumus: yue6. nocooue / M. B. boromososa. - M. : Anbda-
M : UHOPA-M, 2016.

3.2.2. DJIeKTPOHHbIE U3IAHUSA:

1. http://school-collection.edu.ru/ eannas xomrekuus EPPOBBIX 0OPA30BATEILHBIX
pecypcoB

www.krugosvet.ru/ yauBepcanpHas sHuukioneaus «Kpyrocser»/;

http://sciteclibrary.ru/ Hay4yHo- TexHUYecKaa bubnunorteka/
www.auditorium.ru/ 6ubanorexa nHCTHTYTa «OTKPBITOE OOIIECTBOY/
www.bellerbys.com-caiit yuauteneit 6uonoruu u XuMuu

http://www.alhimik.ru - monesusie coBeTsl, 3 PeKTHBIC OMBITHI, XHMUYECKHE HOBOCTH
http://dnttm.ru/ — (on-line koHdepeHK, TpeHHHTH, O00y4deHHs (H3HKE U XHUMHUH,
OMOJIOTUH, KOJIOTHH)

Nook~wn

http://www.it-n.ru/ - cereBoe coOOIIIECTBO YUUTENCH XUMHUH

http://chemistry-chemists.com/ — «Xumus u Xumuku» - Gopym KypHaia
(9KCIIEpUMEHTBHI 110 XMMUH, IPAKTHUYECKan XUMHUs1, TPOOJIEeMbI HAyKH U 00pa30oBaHus,
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http://school-collection.edu.ru/
http://www.krugosvet.ru/
http://sciteciibrary.ru/%20научно-%20техническая%20библиотека/
http://www.auditorium.ru/
http://www.google.com/aclk?sa=l&ai=CCQgu5rk_TZ3WEMPiswbW2L046f3b3AH78dvUFOCxmqwDCAAQASDijKkXKAJQuYXBwwZghJXshdwdoAHRxP7wA8gBAakCm082kVSAuj6qBCFP0PQ-wLlRTNo1P7cHvUdqP9kbABkHWnoioabIB8YoZJo&sig=AGiWqtzPMSCP_w9Sl-E_AJob251dVLEU6Q&adurl=http://www.bellerbys.com/russian/study/index.aspx%3Fcid%3Dga_ru_generic
http://www.alhimik.ru/
http://dnttm.ru/
http://www.it-n.ru/Board.aspx?cat_no=7913&Tmpl=Themes&BoardId=142840
http://chemistry-chemists.com/forum/viewtopic.php?f=6&t=68

COOpHUKH 3a/1a4 JUIS [OJATOTOBKH K OJIMMITHAIaM 110 XUMHH ).

10. http:/www.astu.org/content/userimages/file/upr_1_2009/04.pdf

3.2.3. lonotHUTEIbHbIE HCTOYHUKH:

1. Tabpuensu O. C. Xumus, 10 knace/ Nabpuensa O. C., MackaeB @. H., [Tonomapes C.

10/-

M. Jpoda 2017r. 303 c

2. Taopuensa O. C. Xumus, 11 kmace/ T'abpuensia O. C., Mackaes @. H., [Tornomapes C.

10/-

M. [poda 2018r. 303 c.

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM

JUCHUTINHBI

Pe3yabTaTnl 00y4yeHus

Kpurtepnu onenku

(I)OpMI)I H METOAbI
OINCHKH

3HATb:

-OCHOBHBIC TTOHATHS U 3aKOHBI
XUMUH,

-TEOPETUYECKNE OCHOBBI
OpraHUYEeCKOH, (PU3UIECKOM,
KOJUIOUTHOW XUMUU,

-TIOHATHE XUMHYCCKOU KHHETHKU U
KaTanmsa;

-KJIacCU(UKAITIIO0 XUMHUYECKUX
peaKkuuii 1 3aKOHOMEPHOCTH UX
MPOTEKaHUS;

-o0paTuMbIe 1 HEOOpaTUMBbIC
XUMHUUYECKUE PEAKIUU, XUMHYECKOE
paBHOBECHE, CMEIICHUE
XUMHUYECKOTO PaBHOBECHS MO/]1
JEHCTBUEM pa3INYHBIX (DaKTOPOB;
- OKUCJIUTEIIbHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUH,
peakIy HOHHOTO 0OMEHa;
-TUAPOJIU3 COJICH, TUCCOLMAIUIO
3JIEKTPOJIUTOB B BOJHBIX
pacTBopax, MOHIATHE O CHIIBHBIX U
caObIX AIEKTPOJIUTAX;

-TETUIOBOM A((HEKT XUMHUESCKUX
peaxkuui;

TEPMOXUMHUYECKUE PEAKIINH;
-XapaKTEPUCTUKH PA3ITUYHBIX
KJIACCOB OPraHUYECKHUX BEIECTB,
BXOJSIINX B COCTaB ChIPbs

Y TOTOBOM IHUIIEBOMN IIPOIYKILIMH;
- CBOIICTBa PacTBOPOB U
KOJUTOUTHBIX CUCTEM
BBICOKOMOJIEKYJISIPHBIX
COCJIMHEHUH;

-JIUCTIEPCHBIE U KOJUIOMJAHbIE

ITomHOTA OTBETOB, TOYHOCTH
bopMyITHPOBOK, HE MEHEE
75% TmpaBUIIHHBIX OTBETOB.
He menee 75% npaBuibHBIX
OTBETOB.

AKTYaJIbHOCTb TEMBI,
a/IeKBaTHOCTb PE3yJIbTaTOB
MIOCTaBJICHHBIM LIEJISM,
MOJIHOTa OTBETOB, TOUHOCTh
(bOpMYITHPOBOK,
a/IeKBaTHOCTb MTPUMEHEHUS
TEPMHUHOJIOTUHI

Texkymmii KOHTPOJIb
NPHU NPOBEJICHUN:
-ITUCEMEHHOTO/YCTHOTO
omnpoca;
-TECTUPOBAHMS;

-OIICHKA Pe3yIbTaTOB
CaMOCTOSITEIbHON pabOThI
(moxnamoB, pedeparos,
TEOPETUYECKON YacTH
MIPOCKTOB, YICOHBIX
HCCIIeI0BaHUH U T.1I.)

IIpome:kyTouHas
aTTecTaius

B opme
nuddepeHInpOBaHHOTO
3a4yera B BUJIC:
-MIUCbMEHHBIX/ YCTHBIX
OTBETOB,
-TeCTHPOBAHUS
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http://chemistry-chemists.com/forum/viewtopic.php?f=6&t=68&start=0&sid=8ff28a706493ecee4b6c5c19d67390d9
http://www/

CHCTEMBI MTUILEBBIX MPOYKTOB;
-pOJIb ¥ XapaKTEPUCTUKU
MTOBEPXHOCTHBIX SIBJICHUH B
MPUPOHBIX U TEXHOJIOTHYECKHX
mpoueccax;

-OCHOBBI AaHAIUTUYECKON XHUMHU;
-OCHOBHBIE METO/IbI KJIACCHYECKOTO
KOJIMYECTBEHHOTO ¥ (PH3UKO-
XHMHYECKOTO aHaIn3a;
-Ha3HAYCHHE U MpaBHIIa
UCIIOJIb30BaHUS 1Ta0OPaTOPHOTO
000py/I0BaHUs U anmnapaTypbl;
-METOJIbI ¥ TEXHHUKY BBITTOJTHEHHSI
XAMUYECKUX aHAIN30B;

-npreMbl 0e30macHOi paboThI B
XMMHUYECKOH 1abopaTopuu

Ymerb:

-IIPUMCHSATH OCHOBHBIC 3aKOHBIL
XUMHUHU U1 pEIICHUA 3a1a4 B
obsactu mpoQecCUOHATBHON
JESITeIILHOCTH

-UCIIOJIb30BaTh CBOMCTBA
OpraHn4€CKuXx BCUICCTB,
JMCTIEPCHBIX U KOJIJIOUTHBIX
CUCTEM JUIsl ONTUMHU3ALUU
TEXHOJIOTHYECKOro IMpolecca
-OIUCHIBaTh YPaBHEHUSIMHU
XMUMHYECKUX pPEaKLUi MPOLECCHI,
JIeKallue B OCHOBE MPOU3BOACTBA
MIPOJIOBOJILCTBEHHBIX MPOJIYKTOB
-IIPOBOJIUTH PACYETHI MO
XUMHUYECKUM (hopMmynaM u
YpaBHEHUSAM PEaKIuu
-HICIOJIb30BaTh JIA0OPATOPHYIO
nocyay u odbopynoBaHue
-BBIOMPATh METOJI U XOJ1
XMMHYECKOTO aHaIN3a, MoA01paTh
PEaKTUBBI U alllaparypy
-IIPOBOJIUTH KaYECTBEHHbIE
peaxkiuu Ha HEOPraHU4YecKue
BEI[ECTBA U HOHBI, OT/JCJIbHbBIE
KJIACChl OPraHUYEeCKUX
COEMHEHU I

-BBIMOJIHITH KOJMYECTBEHHBIE
pacueTsl cocTaBa BEIIECTBA MO
pe3ynbTaTtaM U3MepeHHi
-cOOJII0/IaTh TIPaBHIIa TEXHUKU
0€301acHOCTH IIpU paboTe B
XMUMHYECKOH JT1abopaTopuu

[IpaBuiIbHOCTB, IOJIHOTA
BBITIOTHEHMS 3aJIaHUMH,
TOYHOCTH (POPMYIIHPOBOK,
TOYHOCTH PACUETOB,
COOTBETCTBUE TPEOOBAHUSIM
0e30I1acHOCTH
AEKBaTHOCTD,
ONITUMAJILHOCTH BBIOOPA
CII0COOOB JICHCTBHIA,
METOJIOB,
II0CJIE€0BATEILHOCTEN
JNEUCTBUM U T.JI.

ToYHOCTE OILICHKH,
CaMOOIICHKH BBIIIOJTHEHHUS
CooTBeTcTBHE TPEOOBAHUSIM
WHCTPYKIIMH, PETIAMEHTOB
PanmonanbHOCTE AeHCTBUA
" T.JI.

Tekymmii KOHTPOJIb:

- OKCIIepPTHAsI OLIEHKa
JIEMOHCTPUPYEMBIX
YMEHUH, BBITIOJTHSIEMBIX
JIEHCTBUI NPH PELIEHUHN
MpOOJIEMHBIX CUTYalUH,
BBITIOJTHEHUH 33aJJaHUHN JIJIS
71a00paTOPHBIX,
MPAKTUYECKUX 3aHATHH,
CaMOCTOSITEIHHOU PabOTHI,
y4eOHBIX HUCCIICIOBAHUM,
MIPOEKTOB;

IIpome:kyTouHas
aTrecTamus:

- OKCIIepTHAasl OLIEHKA
BBITIOJTHEHUS
MPAKTHUYECKUX 33/1aHui Ha
3ayere
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MHMUHOBPHAYKH POCCHUU

BJIAJJUBOCTOKCKUI I'OCYJAPCTBEHHBI YHUBEPCUTET
OKOHOMMUMKU U CEPBUCA

KOMIUIEKT
KOHTPOJIbBHO-OLHEHOYHBIX CPEJICTB

EH.01 Xumusa

43.02.15 IToBapckoe U KOHAUTEPCKOE JEII0

Ounas popma 00ydeHus

Biagusoctok 2022
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KoMIuiekT KOHTpOJIbHO-OLIEHOYHBIX CpPEACTB pa3paboTaH Ha OCHOBE pabouyeil MporpaMMel
yueOHoi mucuuminabl PeaeparbHOro TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO MO CIEIHAIBLHOCTH
no cnenuanbHocTH 43.02.15 IloBapckoe M KOHIUTEPCKOE J1€110, YTBEPKACHHOIO IPUKA30M
Muno6pnayku Poccuu ot 09.12.2016, Ne 1565, nmpumepHoit 00pa3oBaTeabHON IPOTPAMMO.

Pa3paboran

®omunoit H.B., npenogasarens Komnemxa Cepsuca u [{uzaitna BI'YDOC

Paccmotpena na 3acenannu [IMK auctummma 06meo0pa3oBaTeIbHOTO YIEOHOTO MK
IMpotokon Ne 9 or« 4 »_  wmasg 2022 .

Mpeacenarens LIMK /Zfr_’,{’.ajig/f//j 0.A. Illanosaosa
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COJIEPKAHUE

OBIIME CBEJEHNA

CTPYKTYPA U COJEPXAHUE YUEBHOU JUCLIUIIJIMHBI
YCJIOBUA PEAJIM3ALIMUN ITPOT'PAMMBI TUCHUITJIMHBI
KOHTPOJIb PE3YJIbTATOB OCBOEHMS YYEBHOM JUCLIAIIJIVHBI
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1 O0mme cBeaeHus

KontponbHo-onienounsie cpeacta (manee — KOC) mpennasHadeH mJis KOHTPOJS W OIEHKH
00pa3oBaTeNbHBIX JOCTHKEHUI 00YyJaIOIIMXCsI, OCBOMBIIHMX MPOTPaMMy Y4eOHOH IUCIUILTHHBI

EH 01. Xumus

KOC pa3paboTaHbl Ha OCHOBAHUU:

— ocHOBHOU oOpazoBarensHOM mporpammbl CIIO mo cmemmansnoct 43.02.15 IloBapckoe u
KOHJIUTEPCKOE JeNI0— paboueii mporpamMmbl yuebnoi nucuurminabl EH 01. Xumus
Popmoii mpoMekyTouHOH artectanuu siisercs [JOK.

Kon Kon
OK, IIK pe3ynbrara HanmeHnoBanue
00yueHHs
T1IK -IPUMECHATH OCHOBHBIC 3aKOHbI XMMHWU IJIA PCIICHUSA 3a/1a4 B
1.2.-1.4. vl obnactu MPodheCcCHOHALHON JEATENbHOCTH;
MK
2.2.-28. -HCIOJh30BaTh CBOMCTBA OPraHWYECKUX BEIECTB, JUCIIEPCHBIX U
TIK %) KOJUIOMJAHBIX CUCTEM JIsI OITUMHU3AITNU TEXHOJIOTHYECKOI'O
3.2.-3.7. mporecca;
MK
4.2.-4.6. -ONMChIBATh YPAaBHEHMAMHU XHMUYECKMX PEAKIMH IPOLECCHI,
K v3 Jexame B OCHOBE  IPOM3BOJACTBA  IPOJOBOJILCTBEHHBIX
5.2-5.6. MIPOAYKTOB,
OKI1-OK10
-IIPOBOJUTD PACUETHI 10 XUMHUECKUM (HOpMYJIaM U XUMUYECKUM
va YPaBHEHUSIM PEaKILUy;
V5 -HCII0JIb30BaTh JaOOPaTOPHYIO IOCYAY U 000PYIOBaHHUE;
-BBIOMpAaTh METOJ U XOI XHUMHUYECKOIO aHaju3a, I[oa0upaTh
Y6 PEaKTUBBI U allapaTypy;
-IPOBOJUTDH KaueCTBEHHbI KLUU Ha HEOPTaHMYECKHE BEIIECTB
OBO, a4yecTBEHHBIE pea a HEOpraHWYECKUe BelecTBa
vi 1 HOHBI, OTAEIbHbIC KIACChl OPraHUYECKUX COEIMHEHU;
-BBIIIOJIHATh KOJMMYECTBEHHBIE PAcyeThl COCTaBa BEILECTBA 11O
y8 pe3yJibTaTaM U3MEPEHUN;
-COONMIOaTh TpaBWIIA TEXHUKA Oe30MacHOCTH Tpu pabore B
Y9 XUMHYECKON JTab0opaTOpHH.
31 -OCHOBHBIC [TOHATHS U 3aKOHBI XMMUUY;
-TEOPETUYECKNE OCHOBBI OPraHUYEeCKOH, (PU3NUECKON, KOIJIOUIHON
32 XUMUH;
33 -TIOHATHE XUMUYECKOM KNHETHKU U KaTanu3a,
-KJIACCU(DMKALMIO XMUMHUYECKUX PEaKIHi M 3aKOHOMEPHOCTH HX
34 POTEKaHMS;
35 -o0paTuMble U HEOOpaTHMBbIE PEaKLHH, XMMHUYECKOE PaBHOBECHE,
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Kon Kon
OK, IIK pe3ynbrara HaumeHnoBanue
o0y4eHust

CMEILCHNE XMMHUYECKOTO PaBHOBECHS MO JCUCTBUEM Pa3IHMYHBIX
(hakTopoB;

-OKUCITUTEIBHO -BOCCTAHOBUTEIBHBIE PEAKIIMH, PEAKIIMH HOHHOTO
36 obmMeHa;

-TUAPOJIN3 COHCﬁ, JAUCCOMAIIMIO  JJICKTPOJMTOB B  BOJHBIX
37 pacTBOpax, NOHATHUE O CUJIBHBIX U c1a0BIX QJICKTPOJIMTAX,

-TEIUIOBOM AP PEKT XUMHUECKHX PEAKIUH, TEePMOXUMHUYECKUE
38 ypaBHEHUS;

-XapaKTEPUCTUKU PaA3JIMYHBIX KJIACCOB OpPraHUYCCKUX BCHICCTB,

39 BXOZSIIUX B COCTAaB ChIPbi U TOTOBOW MHHUIIEBON MPOIYKINH;
-CBOMCTBa pacTBOpOB u KOJUJIOUTHBIX CHUCTEM

310 BBICOKOMOJIEKYJISIPHBIX COECIMHEHMUIA;

311 -IUCIIEPCHBIE U KOJUTOMHBIE CUCTEMBI TTUILEBBIX MPOAYKTOB;

-pOJIb U XapaKTECPUCTUKN MOBEPXHOCTHBIX SIBIICHUH B NPUPOAHBIX U
312 TEXHOJIOTHYECKUX ITPOIECCax;

313 -OCHOBBI aHAJIUTHICCKON XUMUH,

~OCHOBHEBIC MCTO/JbI KJIaCCHYCCKOI'O KOJIMYCCTBCHHOI'O U (1)1/131/11(0'
314 XUMHYCCKOI'O aHaJIn3a,

-Ha3Ha4YeHWEe ¥ TpaBWia WCIONB30BaHHA  J1aOOPATOPHOTO

314 00OpY/IOBaHHMS U arapaTyphbl;
315 -METO/Ibl ¥ TEXHUKY BBITOTHEHUS XUMHYCCKUX aHAITU30B;
316 -IIpHEeMBI 0€30ITacHOI PabOTHl B XUMHUYIECKON JTa00OpaTOPHH.

2 PacnipesesieHre TUIOB KOHTPOJIbHBIX 3aIaHUM 110 3JIEMEHTAM 3HAHUI H
YMEHHM i, KOHTPOJHMPYEMbIX B MpoLecce u3y4eHus

Kon Tum oLleHOYHOr 0 CpencTBa
ConepxaHre yueOHOr0 MaTepraia
pesynerata (Tembr) Texymmuii [IpomexxyTouHas

06y1eHus KOHTPOITh aTTecTanus

V1,V4, Tema 1.1. OcHOBHEBIC TTOHATHS M 3aKOHBI + +

31,38 TEPMOAMHAMUKH. TepMOXUMHUsE
V5,99 Tema 1.2. ArperatHsie COCTOSIHUS BELIECTB, UX + +
31, 314, | xapakTepucTHKa.
316

V4,V5 Tema 1.3. Xumudeckass KHHETHKA U KaTajIu3. + +
31,33,3,5

v4,V5 Tema 1.4. CBoiicTBa pacTBOpOB. + +
37;310
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Kon Tun oueHo4YHoro cpencraa
ConepxaHnue yueOHOr0 MaTepraia
pesyiIbTata (Tembl) Texymmii IIpomexyTounas
00y4eHus
KOHTPOJTh aTTecTanus
v5 Tema 1.5. IToBepxHOCTHBIE SIBIICHUS. AJICOPOLIHSL. + +
31,312
31,39 Tema 2.1. IlpenMeT KOUTOMAHON XUMUH. + +
JucnepcHble CUCTEMBL.
V2,V¥3,¥5 | Tema 2.2. Komnougasie pacTBOPHI. + +
31,310
y5 Tema 2. 3. ['pyGoaucnepcHble CHCTEMBI + +
31, 311;
316
V2,V5 Tema 2.4. ®u3uKo- XUMUYECKHE U3MEHEHHS + +
31,39 BKHEUIITNX OPTaHUYECKUX BEIIECTB MMHUIIEBHIX
MPOJYKTOB TPU XPAaHSHUU U MIPUTOTOBJICHUU
KyJIMHapHBIX U3Jenuid. BBICOKOMONEKYIIIpHbIE
31, 37, Tema 3.1.KadecTBeHHBINH aHATH3 + +
313, 316
V3,V5, Tema 3.2. Kimaccugukaiius KaTHOHOB U aHHOHOB. + +
¥7,¥9
34,36
V5,¥9, Tema 3.3. KommuecTBeHHEIN aHain3. Meroasl + +
314,315 | xomuuecTBEHHOro aHATH3A.
¥5,V09, Tema 3.4. DU3UKO-XUMHUUECKAE METOIBI + +
31,314, a”anusa.
315,316

3 CtpykTypa 6aHKa KOHTPOJIBbHBIX 3aJJaHUM IJI TEKYIIEr0 KOHTPOJISI

NMPOMEeKYTOYHOM aTTecTAlUN

Oobiee Bpems
KommuecTBo = p
BBITIOJTHEH U
KOHTPOJIBHBIX
T KOHTPOILHOTO 3aTaHHS sananmii o0yJaronmmMcs
KOHTPOJIbHBIN
(BapuaHTOB) .
3aIaHAI
Tekymuii KOHTPOJIb
TectoBoe 3amanue Ne 1. Tema 1.1. OcHOBHEBIE NOHSTHSA U 3aKOHEI 1 45 My
TEPMOJIUHAMUKHU. )
TecroBoe 3amanue Ne 2. Tema 1.3. XuMuueckass KUHETUKA U 5 r—
KaTajan3. 3aKOH JAEHCTBYIONMX MacC. ’
Tecrtosoe 3ananne Ne3. Tema 3.3. KormuecTBeHHBI aHAIIN3.
MeTobl KOIUYECTBEHHOr 0 aHanu3a. [ paBUMeTpruyecKuii BECOBOM 1 A5MHH
METOJT aHAJIN3A.
TecroBoe 3aganne Ned .( [IpodunrpoBaHHbIi OJI0K TPOrpaMMel).
Tema 2.4. ®u3nUK0- XUMHYECKHE U3MEHEHNS BaKHEHIITNX
OPTaHUYECKHX BEIECTB MUIIEBLIX MPOIYKTOB P XpPaHEHUH U 2 45 MuH
MPUTOTOBJICHUU KYJIUHAPHBIX U3AeIui. BeICOKOMONEKYISIpHEBIE
COCIMHEHUS
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Obuiee Bpemst

KonunuectBo
BBITTOJTHEHUS
Tum KOHTPOJIBHOTO 3aIaHHS KO};;EZE;;HX o0yJarommmMest
KOHTPOJIbHBIH
(BapuaHTOB) -
Camocrostensas pabora Nel. Tema 1.4. ColicTBa pacTBOPOB. 2 14 20MuH.
CamocrostenbHas padota Ne6.([IpodunupoBanHsiii 010k
nporpammsel). Tema 2.4. OU3MKO- XUMHYECKUE U3MEHEHUS CBoGosHOe
BAXXHCUIINX OPTaHNYCCKUX BCIICCTB IMMIICBLIX HIZO[IyKTOB npu 2 BpeMH(BHCayI[
XpaHCHHHU U MIPUTOTOBJICHUHU KYJIWMHAPHBIX U3OCIINH. I/ITOpOC)
BbICOKOMOIIEKYIISIPHBIEC COSAMHEHUS
CamocrositenbHas padora Ne3. Tema 3.2. Knaccudukanus L -
KaTuOHOB. KOoMIIJIEKCHBIE COETMHEHUS. '
Camocrositensaas padora Ned. Tema 3.2. Knaccudukanus 5 -
KaTHOHOB. OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKITHH. '
CamocrostenpHas pabora Ne 5.Tema 3.3. KonnuecTBeHHBIN
a”Ham3. MeToabl KOJMYECTBEHHOr 0 aHaIn3a. I paBumMeTpudecKkuit 2 149.20MuH.
BECOBOI METOJ| aHAJIN3A.
CamocrosTenpHas pabora Ne6. Tema 3.3. KonnuecTBeHHBIN
a”anu3. Meronabl KOTHYECTBEHHOTO aHAIN3a. | UTPUMETPUIECKHHA 1 149.10muH.
(0OBEeMHBII) METOT aHATH3A.

CamocrositensHas padora Ne7. [TpodunupoBanHbil 610K CBoBoHoe(BH
MpOTrpaMMBI). 3aa4M ¢ MEKIIPEIMETHBIM COJIEPKAHUEM. cayUTOpHOE)
IIpomexyTouHast aTTecTamus

Hrorosoe TectupoBanme 1 1930 MuH

4 CTpyKTypa KOHTPOJIbHBIX 3aJaHUH

4.1 TecToBoe 3aganune Nel

Tema 1.1. OcHOBHBIE IOHATHS H 3AKOHBI TEPMOIHHAMUKH.

1. YcTaHOBUTE COOTBETCTBHE:

Twum cucrembl

Xapakrtep B3auUMOJIEHCTBUS C BHELLIHEN Cpenon

1.Ot1kpBITast

a) oOMeHMBaeTCs SHeprHen

2.3akprITas

0) oOMeHHBaeTCs BEIIECTBOM U YHEPTHEH)

3.M3onupoBaHHAs

B) HE OOMEHHBAETCSA HU BEUICCTBOM, HU SHEPTHEH

T') OOMEHHMBAETCS TOJBKO BEIIECTBOM

2. YcraHOBHTE COOTBETCTBHE MCKAY MapaMeTpaMu CUCTCMBI.

ITapameTpsl cuctemsl

OTmmMunTeNbHbIE 0COOEHHOCTH
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1.DKCTeHCHBHEIE a) 3aBUCAT OT arperaTtHoro ujin (l)a30130r0 COCTOSAAHUA
BCIIICCTBA,

2.VlaTeHCcUBHBIC 6) 3aBHCAT OT KOJIMYCCTBA BCUICCTBA B CUCTEME,

B) 3aBUCAT OT BpECMCHU,

F) HEC 3aBUCAT OT KOJINYCCTBA BCUICCTBA

3. OYHKUHAMHU COCTOSHUS TEPMOJTUHAMUUECKON CUCTEMBI SIBIISIOTCS. ..
1)pabGota; 2)BHYTpeHHss SHEprusi;  3)HTanbmus; 4)Temnora;  S)IHTponus;  6)Bce BENUUYHHEI.
4. 3aKoH, OTpaKAIOIINI 3aBUCHMOCTh MKy PaOOTOH, TEMIIOTOH W BHYTPEHHEH SHEPTHUEH CUCTEMHI ...

1)3akon I'ecca;  2)BTOpOI 3aKOH TEPMOAWHAMUKH;  3)IEPBHINA 3aKOH TEPMOJUHAMUKH;  4)3aKOH
I'n66ca.

5. YKaxuTe ypaBHEHHsI, OTPAXKAIOINIIEe MATEMATHYECKYIO 3aMKCh IIEPOBOT0 3aKOHA TEPMOJIMHAMUKHU B
WHTErpaibHON U i depeHansHol Gopme ...

1)6Q =AU+ A; 2)6Q =dU+3A; 3)dQ =dU + 5A,;
4)Q =dU+06A; 5AQ =AU+AA; 6)Q =AU+A.

6. Jlyist I30ITMPOBAHHON CHUCTEMHI ...

1) U=0; 2)U=const; 3)AU=0; 4)Bce yTBEp>XICHUSI BEPHBHL.
7. TennoBoit 3G heKT XUMUIECKOH PEaKI[MK HE 3aBUCHUT OT ...

1) arperaTHOro COCTOSIHUSI UCXOJHBIX BEIECTB;

2) 9yrcia cTaauii XUMHUIECKOTo Tpolecca;

3) Temrieparypa;

4) arperaTHOro COCTOSIHHSI POYKTOB PEAKIIUU.

9.Ucxons U3 ypaBHEHUS PEaKIIHN:

2C(rpadur) + 2H2(r) — C2H4 AHOt=52,3 x/[x, cranmapTHAas SHTAJILIN 00pa30BaHUs dTIIICHA
paBHa ...

1)-104,6 kllx;  2) 52,3 klx;  3)-52,3 kllx;  4)104,6 kJTk.

10. dnsg nonyuenus 1132 x/[x Tenna no peakuu:

2NO(T) + 02(T) «» 2NO2 (1), AH t = 566 x/[)x HEOOXOAMMO 3aTPATUTH KUCIOPOJa B 00beMe (H.Y) ...

1)22,4n; 2)11,2m;  3)5,6m; 4) 44,8

11.]]ns peakiuii, MpOTEKAIOIINX C YYACTHEM BEIIECTB TOIBKO B KOHACHCHUPOBAHHOM COCTOSTHHU
(TBEepIOE UITH KHUIIKOE) ...

1) AHpeak > A Upeak; 2) AHpeak <A Upeak; 3) AHpeak =A Upeak; 4) moryr
PEaI30BBIBATHCS B CE CIYYaH.
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12. TeHACHIINIO CUCTEMBI K TOCTUKEHHUIO COCTOSIHUSI, KOTOPOMY COOTBETCTBYET MaKCUMAJIbHAS
0eCropsIOYHOCTh PACIIPEISIICHHUS YaCTHUIl OTpaxaeT (YHKIIHS COCTOSHHUS ...

1)BHYTpeHHSS oHeprus;  2)3HTanenus;  3) sHTponust;  4)sneprus ['ub6ca.

13. TIpu 0°C BoJa MOXKET HAXOJUTHCS B TPEX arperaTHbIX COCTOSIHUSX: TBEPAOM (JIeH), )KUAKOM(BOA) U
ra3oo0paszHom(iap). MUHUMAaNbHAsE SHTPOIHS IJIs1 OJHOI'O KHJIOTpaMMa BellecTBa OyleTy ...

l)mapa; 2)Boael; 3)npaa; 4) omMHAKOBA.

14. JIns onpeneneHys HAIIpaBJIEHUS CaMOIIPOU3BOIBHBIX IPOIECCOB, IPOTEKAIONIUX TP MOCTOTHHOM
JIaBJICHUU U TEMIIEPATypeE, UCIONb3YIOT BETUYUHY U3MEHEHHUS ...

1) n306apHO-M30TEpMUYEcKOro norenmana, AGY;
2) sarpormu ASY;
3) suransmun AHC.

15.YcTaHOBUTE COOTBETCTBUE MEX 1y 3Hakamu m3Menenns AH%p u AS’p 1 BO3MOXKHOCTBIO IPOTEKAHUS
MIPOIIECCOB MPH MTOCTOSTHHOM JIaBJICHUU U TEMITEpaType.

3nak AHp u AS% B03MOKHOCTB CaMOTIPOU3BOILHOTO TIPOTEKAHHUS
nporiecca
1. AHOp< 0, ASOp> 0; A — mporiecc BO3MOXKEH IPH JIFOOBIX TeMIepaTypax;
2. AHOp< 0, ASOp < 0; b — nporiecc TepMoarHAMIYECKH HEBO3MOXKEH;
3. AHOp> 0, ASOp > 0; B - mporiecc Bo3MOXKEH IpH BBICOKHX TEMIIEpaTypax;
4. AHOp> 0, ASOp < 0. I'- mporiecc BO3MOKEH MpHU HU3KUX TEMIIepaTypax.

16. Boibepute 3Hauenus Benuurd AHO u ASO, 115 KoTOphIX:
A — mporiecc OyeT BO3MOXKEH IPH JTI0OBIX TEMIIepaTypax;
b — npomiecc Oyner HEBO3MOXKEH HU MPHU KaKUX TEMIIepaTypax ...
1) AHO>0; AS0>0; 2)AHO>0;ASOp<0; 3) AHO < 0; ASOp< 0;

4) AHO < 0; A SO>0;
A ... b..
17. Ans cuctemspl, HAXOAAIICHCS] B PABHOBECHH ...

1) AGO=0; 2)AGO0<0; 3)AG0>0; 4)Kpase=1; 5)Kpasa>1;
6) Kpasn<I.
18.K n3MeHeHnI0 3Ha4YeHHs] KOHCTAaHThl pABHOBECHST XMMUYECKON pEeaKIIny MPUBEIET ...

1) BBeneHue KaTanu3aTopa; 2) U3MEHEHHE TeMIIEpaTypbl;  3)M3MEHEHUE KOHIIEHTPALUH
pearupyromux BemecTs;  4)0TBOA MPOLYKTOB PEAKIHH.

19.CornacHo ypaBHEHHIO FTOMOI€HHON XHMHUYECKON PEaKIIHN

2NH3 =N2 + 3H2; AHOp > 0 x cMelIeHUI0 PaBHOBECHS BIIPABO MPUBENET ...
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1) noGaBneHue BogopoAa; 2)mo0aBiCHUE a30Ta;  3)IOBBINICHUE TEMIIEPATYpPhl;  4)IOBBIIICHUE

JIaBJICHUS.
20. IToBbIlIeHNE JaBIEHUS CMEIIAET PaBHOBECHE B CTOPOHY MPOAYKTOB JJISl PEAKILIUH. . .
1) H2(r) + 12(r) <> 2HI (1); 2) ZnO(k) +CO2(r) <> Zn CO3(k);
3) 2HI (1) < H2(r) + 12(r); 4)C(rpadur) + CO2(r) <> CO(T).
21. [Inst yBenuueHus BBIXOZA MPOAYKTA PEAKIIUU:

2Ps(NO3)2(1B) - 2P50 (TB) + 4NO2(r) + O2(r), AHO > 0 HE0OX0mUMO ...

1)yBenuuuTh AaBIEHUE;, 2)yBEIUYUTH TEMIEPATYPy; 3)YMEHBILIUTH TEMIIEPaTypy;
KaTaJu3aTop.

22.CornacHo ypaBHEHUIO T€TEPOreHHON XUMHUYECKON PEaKIINH:
CaCO3(k) «» CaO(k) + CO2(r), <>, s yBenuuenus Boixogaa CaO HEOOXOqUMO ...
1) mOBBICUTH JlaBiieHue;  2)A00aBHUTH B peaknoHHYI0 cMeck CO2;

3) IOBBICUTH TEMIIEPaTypy; 4)yBEIMUUTH KOHIIEHTPAIIMIO KapOOHATa KaJbITHSL.

4)BBectu

23. CornacHo ypaBHEHHIO TOMOTeHHON xuMudeckoi peakunu 2H20 (1) <> 2H2(r) + O2(r), AHO >0. [Ins

CMEIIICHHS PABHOBECHS B CTOPOHY IMPOAYKTOB PEAKITNHA HEOOXOIUMO ...

1) yBenmu4HT JaBlieHHE;  2)IOBBICUTH TEMIIEPATYpPy;  3)IOHU3UTH TeMIlepatypy; 4) yBEeIUUIHUThH

KOHIICHTPAIHIO KHCIOPOAA.
24. YpaBHEHHE KOHCTAHTHl PABHOBECHSI T€TEPOTCHHON PEaKITHU:

Si02(x) + 2H2(r)) <> Si(x) + 2H20(r) ...

1)Kpasn = [Si02] - [H2] / [Si ] - [H20]; 2) Kpasn = [Si] - [H20]2 / [SiO2] - [H2]2;

3) Kpasu = [H20]2/[H2]2; 4)Kpasu =[H2]2 / [H20]2.
25. Kunernueckoe ypaBHenue peakiuu 2Fe(t) +3CI2(r) =2FeCI3(T) nmeer Bua:

1) v=k C2 (Fe)C3 (CI2);
2) v=k C3 (CI2);
3) v=k C2 (Fe).

4.1.TectoBoe 3aganmne Ne2

Tema 1.3. XuMHnuyeckasi KHHETHKA M KAaTAJIU3.3aKO0H 1eiiCTBYIOLIUX MACC.

Bapuanr 1

Al. PeaKI_[I/II/I, B KOTOPBIX OTCYTCTBYCT TOBCPXHOCTD pa3Jiciia MCKAY B38.I/IMO,Z[GI>'ICTBYIOIHPIMI/I

BEII[ECTBAMU, HAa3bIBAIOT:
1) 3K30TepMUYECKUMU
2) oOpaTUMBIMU

3) reTeporeHHbIMHU
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4) roMOT€HHBIMU
A 2. KoanuecTBEHHO 3aBUCUMOCTb CKOPOCTH PEAKIMU OT TEMIIEPATYPhl BHIPAYKAET:
1) mpaBwiio Bant-T'odda
2) 3aKOH JEMCTBYIOIINX Macc
3) 3aKOH COXpaHEHHSI MACChI BEIIECTB
4) 3aKOH COXpaHEHUs SHEPTUH
A 3. Kakue paxkTopsl BIUSIOT HA CKOPOCTh XMMHUYECKOHN peaKIInu:
1) naBnenue
2) KOHIICHTpAIIHS pearupyroluX BEIeCTB
3) UHAMKATOPBI
4) Bce BblIllIe Ha3BaHHbIE (PAKTOPHI
A 4. BeniecTBa, KOTOpPBIE PE3KO CHUXKAIOT JEHCTBHE KaTAJIN3aTOPa, HA3bIBAKOT:
1) mpomoTopamu
2) UHTUOUTOPAMH
3) NOJIOKUTENBHBIMU KaTalu3aTOpaMHu
4) KaTaTUTUYECKUMU SaMHU.
A 5. Peakuust 2H2 (r) + O2 (r) =2H20 (1) + 484 xJ[>x  siBIsiercs:
1) sHgOTEpMUYECKOU
2) SK30TEepPMHUYECKOMN
3) reTeporeHHOM
4) KaTaTUTHYECKOM

A 6. Xumunueckoe paBHOBECHUC B CUCTEMC HACTYIIACT, KOT'a:

1) KOHIIEHTpAIIMHU pearupyroruX BEIECTB O0IbIlIe KOHIIEHTPAIIUU MTPOIYKTOB PEAKIIUU
2) KOHIIEHTpALUs TPOAYKTOB PEAKIINH OOJIbIIE KOHIIEHTPAIIUHA UCXOIHBIX BEIIECTB

3) CKOpOCTh MPSAMOM peakIui paBHa CKOPOCTU OOpaTHON peakuu
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4) Temneparypa 1 1aBJICHUE B XO/1€ PEAKIIUN U3MEHSIOTCS

A 7. PaBaoBecue peaknuu  3Fe203 (1) + CO (1) = 2Fe304 (1) + CO2 (r) - Q  cMecTuTCs B
CTOPOHY TPOJYKTOB PEAKIIUU TIPH:

1) MOBBIIIICHUU JAABJICHUS
2) yBennyeHuH KoHueHTpauuu CO2
3) yBenuuenun koHeHTparmu CO
4) MOHWKXEHUU TEMIIEPATYPHI.
A 8. Peakuusi, B KOTOpPO# MOBBIIIIEHNE JaBJICHUS HE BBI30BET CMEIICHUS PABHOBECHUS, - ITO:
1) 4HCI(r) + O2 (r) = 2H20 (r) + 2CI2 (1)
2)H2 (r) +CI2 (r) =2 HCI (1)
3) N204 (r) = 2NO2(r)

4)2CO (r) + 02 (r) = 2CO2 (1).

b 1. Beiuucnure Bo CKOJIBKO pa3 yBEIUYUTCSI CKOPOCTh PEAKIIUU NPY MOBBIIEHUH TEMIIEPATYPHI
oT 30 10 70 rpamycoB, eciu TeMIepaTypHbId KOYPGHUITUEHT CKOPOCTH PEaKIIUU paBeH 2.

b 2. lano tepmoxumuueckoe ypaBaenue: 2Mg + 02 = 2MgO + 1200 x/Ix

Haiiti xosmmaecTBO TEIIOTEI, KOTOPOC BBIACIACTCA IIPU CrOpaHUn 48r Maruus B U30BITKE
Kucjiopoaa.

Bapuanr 2
A 1. Peakuuu, npoTEKaroLIUE C BIJCICHUEM TEIIa, Ha3bIBAIOTCSA:
1) rereporeHHBIMU
2) rOMOT€HHBIMHU
3) KaTaNTUTUYECKUMU
4) 5K30TEPMHUECKUMH.
A 2. HanpaBieHne CMEIIeHHUs] XUMMUYECKOTO PAaBHOBECHSI ONPEACIIAETCS:
1) 3aKOHOM JIEUCTBYIOIIUX MAcCC

2) npaBuiiom Baut-T'odda
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3) npunuunom Jle Hlatense

4) 3aKOHOM COXpaHEHUs PHEPIUHU.
A 3. Equnauneil n3MepeHusi CKOpOCTH XUMHUUYECKOHN peakLuy SIBJISETCA:

1) 1\ mosb 2) ¢\ Mo 3) moub\ 11 cek 4) MOJIb\ MHH.

A 4. Karanuzartop:

1) yMEHbIIAET CKOPOCTh XMMHUECKON peaKkluu

2) cMelIaeT XMMHYeCKOe paBHOBECHE

3) He BIMSET HA CMEIEHUE XUMUYECKOTO PaBHOBECHS

4) yBenMYMBAET CKOPOCTh XMMHUECKOMN pEaKIIUH.

A 5. VI3 mpuBeaEHHBIX peaKUnii TOMOTE€HHOM SIBIISIETCS PEaKLINs:
1) 2CO (r) + 02 (r) =2CO02 (1)
2) CO2 (1) + C (1) =2CO (1)
3) C (1) + 02 (r)=CO02 (1)
4) CO2 (1) + CaO (1) = CaCO3 (1).
A 6. Kakoii u3 npuBeIeHHbIX ()aKTOPOB HE CMEIIAeT XUMUUYECKOTO PAaBHOBECHS:
1) kaTaym3aTop 2) TemmiepaTypa 3) naBinenre  4) KOHIEHTpAIUs BEIIECTB.

A 7. PaBHOBecHE peaklnu 2CO + 02 =2C0O2+ Q cmMmemiaercs B CTOPOHY OOpaTHOM

peaxkuu npu:
1) yBenmu4eHUN TeMIIEPATyphI
2) yBeJIIMYECHUH JIaBICHUS
3) ymenbieHuH KoHneHTpauu CO2
4) yBenuueHnH KoHueHTparmu O2.
A 8. Peakuusi, B KOTOpO#l MOBBIIEHUE TEMIIEPATYPHI CMEILIAET PABHOBECUE PEAKIIUU BIPABO:
1) CO2+C=2CO0+Q

2) 12+ 5C02 = 1205 + 5CO - Q
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3) CoH2 + 2H2 = CoHe + Q

4) CHq + 4S = CSp+ 2H,S + Q.

b 1. Onpenenurte, Ha CKOJIBKO TPAyCOB CIENYET MOBBICUTH TEMIIEPATYPY, YTOOBI CKOPOCTh
peaknuu  BO3pocia B 8 pas, eciii TeMIepaTypHBIH KO (OUIIMEHT CKOPOCTH PEAKIH PaBEH 2.

b 2. IIpu coenunenuu 2,1t xxenesa ¢ cepoit BeLIeaMIOCh 3,76k Terinotel. COCTaBUTh
TEPMOXMMHUYECKOE YPABHEHUE B3aUMOJCUCTBUS KEJIEe3a C CEPOH.

4.1.TecToBoe 3aganue Ne3

Tema3.3. KosmuecTBEHHBIN aHAIA3. MeTo/bl KOMTHYECTBEHHOTO aHaIi3a. | paBUMETpUYeCKHiA

(BecoBoif) MeTO aHaJH3a.

1.I'paBumMeTpryeckuii aHaau3 — 3TO:

a) COBOKYIMTHOCTb MCTOJOB KOJHUYCCTBCHHOI'O aHalJin3a,

OCHOBaHHBIX Ha BBIJENICHUH OIPENENsIeMOro KOIWYeCTBa B BHJE KaKOro-TMOO COETUHEHUS U
OIIpENeNeHns] ero Macchl; 0) METOABl aHajN3a, B OCHOBE KOTODPBIX JIGKHT MPOLECC TUTPOBAHUS, B)
METOJl OINpEAEICHUs KOHIIEHTPAallMd HMOHOB B PAacTBOPE, OCHOBAaHHBIM Ha HM3MEPEHHWH IOTEHIIHajia

3JIEKTPOJa TIOTPYKEHHOT'O B UCCIIEAYEMBIN pacTBOP.

2.CooTHecHuTe

1.I'paBumerpuueckast (BecoBasi) popma

a) COeIMHEHME, KOTOpOE B3BEIIMBAIOT UIS IOMYYECHHUS
OKOHYATEIIFHOI'O Pe3yNbTaTa aHaIN3a

2.0caxpaemasi popma

6) coemuMHEHHE B BHIEC KOTOPOTrO OINpeeNsIeMbIi
KOMITOHEHT OC)KIAI0T U3 aHAJIM3UPyEeMOro pacTBOpa

3. JonmoanuTh. KomnuecTBo BemiecTBa, HEOOXOAMMOE JIJIsSI BEIIIOJTHEHMS aHAIi3a, Ha3bIBaKoT. . .

4./lononHuTh. DUIBTPBL, IPU H3TOTOBIEHUU KOTOPHIX HX mpombiBaroT kucioramu ( HCLHF) ama
ynaneHus 0oJbIel YacTH MUHEPAIBLHBIX BEIECTB, HA3BIBAIOTCS ... .

5.Jonoanuth. OTHOIIEHWE MOJISIPHONM MAacChl ONPEISIIEeMOr0 KOMIIOHEHTAa K MOJSIPHOM Macce

rpaBUMETpUYECcKOi (POPMBI HAa3bIBAETCA. ..

6.Haubosee ynooHbI B padoTe KpUCTALIHYECKHE 0caakH ¢ maccoii: 1)0,5r; 2)0,7r; 3)0,8r; 4)0,9r.

7.CooTHecHuTe

1. gyepHas neHTa (WM KpacHas)

a) QUIBTPBI MEJIKO MOPHCTHIE, MEIUICHHO (DUIBTPYIOIINE

2.0emnas JIeHTa

0) OBICTPO GUITBTPYIOMIKECS U KPYITHOIIOPUCTHIC IS
ormenenust amopdusix ocanako Fe(OH)s, AI(OH)s

3.Cunss nenra

B) CpeIHEH IUIOTHOCTH, ISl OT/IEJICHHUs OOIBITMHCTBA
KPHUCTAITMYECKUX OCAIKOB

8.IIpu rpaBUMeTPHYECKOM ONpe/ieIeHHH HOHBI 6apus Ba®* ciexyer ocaxaath B Buje:
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1)BaSO;, ITP=1,1-10"%; 2) BaC204,ITP=2,4-10"%; 3) BaCOs, ITP=8,0-10° rxe I1P- npoussencHue
PacTBOPHUMOCTH.

9.¥YcTaHoBHTe NOCJAe10BaTeAbHOCTh. [locyna u o6opyaoBanue 1jisi r(PaBUMETPUYECKOr0 aHAIM3A
l)anmapar Kunmna; 2)Boponka; 3)dunbtpsl; 4)0topeTku; S5)OOKCHI; 6)Bechl; 7)AUCTHILIATOD.

10.lononauTh. AMOp(HBIE OCaJKK MHOTHX BEIIECTB 00J1a1al0T CBOMCTBOM IEPEXOANUTH B KOJIOUIHOE
COCTOSIHHE KOTOPOE Ha3bIBACTCH. . .

11. Jonoaautsh. XKuaKkocTh, MPONyIeHHAs Yepe3 (GUIBTP Ha3bIBACTCH. .. .

12. I[OHOJ'[HI/ITI). CnuBaTh KUAKOCTh C 0CaJKa MJIM OTCTOS Ha JHE COCyJa Ha3bIBaCTCA...

13. CooTHecure:

IIpounecc Pucynox

(=0

1.®dunsrpoBaHue

)
|

2. JlexaHTanus

3.BrmapuBanue

4. Tuctamnsams (OTrOHKA)
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5.CybOnmumarnust (BO3rOHKa)

HaiiTe 00ObsSICHEHHE K PUCYHKaM B, T.

14.Mon Ba®* ocaxxnator pactBopom: 1)cepHoit kucnotsi-H,SOs  2)cymbdarom Hatpus -Na,SOs; 3)
ruapokcuoM HaTpust — NaOH. OOBSICHUTB C TOMOIIBIO YPAaBHEHUN PEAKIIUA.

15.YcTranoBuTE NOCIA€A0BATEIbHOCTD. [[POMBIIIIEHHOCTH BBITyCKaeT (PUIBTPBHI HECKOIBKMX COPTOB IO
muameTpy B cM.: 1)4; 2)6; 3)7; 4)8; 5)9; 6)10; 7)11.

16.Tureas - mocyaa, npuMensieMasi npu: 1) rpaBUMETPUYECKOM aHAIN3e; 2) TUTPUMETPUIECKOM
aHanamse; 3) MHCTPYMEHTAJILHOM aHaim3e, 4) XUMHYECKUX IKCIIEPUMEHTAX.

17.Meton ocaxaeHus - 3To B3auMoaeiicTBre: 1) MTPOTHBOIOIOKHBIX BEIMIECTB,  2) BEIIECTB C
W3MEHEHUEM CTEIIeHH OKHCIIeHUs; 3) ¢ oOpa3oBaHHEM Ocajika; T) ¢ 00pa3oBaHUEM KOMILIEKCOB.

18.I1poxkanuparor ocaaku B:1) papdhopoBeix TurIax; 2) 6rokcax; 3)cTymnke dhapPpopoBoi.
19. lomoauuth. XKuakocTs, OTACIEHHAS OT OCAAKa METOIOM JEKAHTAI[UH, HA3hIBACTCS. . .

20. Ocaauresib aoskeH: 1)ObITh cierudUUECKUM, T.€. JOIDKEH 0CaKIATh TOJIBKO
OTIpeNieNIeMbIii KOMIIOHEHT; 2)00pa30BBIBATH C ONPEACISIEMBIM BEIIECTBOM MaJOPaCTBOPUMBIE
COEJIMHEHHMS C PacTBOPUMOCTHIO He 6oiee 107 - 10® momb/n;  3)o6pa3oBbIBaTH C
OTIpeNIeNIIEMbIM BEIIECTBOM KPYIMTHOKPUCTAIUTMYECKHIA XOPOIIO (PUIBTPYEMBIN U TIPOMBIBACMBIH
0cajJiok; 4)Bce OTBETHI BEPHBI.

21. Hau6osiee y100HbI B padoTe 00beMucThbie amopdHbie ocaaku ¢ maccoii: 1) 0,1-0,3r.;
2) 0,4-0,6r.; 3)0,5-0,7r.

22. Won Fe** ocasnator pactBopom: 1)NH,OH; 2) Na OH; 3) KOH. OGbSICHHTB ¢ TTOMOIIBIO
YpaBHEHUH peakiuii.

23. JIonoTHUTh. AHATHTHYECKAs] PEaKIlys, KOTOpasi B YCIOBHX OIBITA MTO3BOJISIET OOHAPYKUTH TaHHOE
BEILECTBO (JaHHBIA MOH) B IPUCYTCTBUH IPYTUX KOMIIOHEHTOB PAaCTBOpPA HA3bIBACTCH. ..

24. CooTHeECHTE:

Buj coocaxxknenus Hpouecc

1.Oxxm031s; a) mporrecc 00pa3oBaHMS «CMEIIAHHBIX KPUCTAJIIOBY C
MOHAMH OCHOBHOTO KOMIIOHEHTa U MUKPOKOMIIOHEHTA,
UMEIOIUMHE OJIM3KKe paanychl. Hanpumep, ocagok
cynb(ara 6apus MOXKET yBJIEKaTh ¢ COOOH U3 pacTBOpa
MPUMECH MIepMaHTaHaTa KaJlusl, TaK KaK 3TH BEIIEeCTBA
M30MOP(]HBI, T.€. 00pa3yl0T COBMECTHYIO
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MPOCTPAHCTBEHHYIO KPUCTAJUIMYCCKYIO PCIICTKY.

2.M3oMopdhHOE COOCaXKICHUE;

0)3arpsi3HSOIIEE BEMIECTBO HAXOMUTCS HA MOBEPXHOCTH
TBEpAOi (hazblL

3.CoocaxaeHne ¢ 00pa30BaHUEM XUMHUCCKIX
COEMHEHU;

B) mpoliecc 00pa30BaHus «CMEIIAHHBIX KPUCTAIIIOBY C
HMOHAMH OCHOBHOTO KOMIIOHEHTA W MUKPOKOMIIOHECHTA,
HUMCIOIIUMHE OJTM3KHE pamuychl. Hampumep, ocamzok
cynb(ara 6apus MOXKET yBJIEKaTh ¢ cCOOOH M3 pacTBOpa
TpHMECH MepMaHraHaTa Kajiusi, TaK KaK 9TH BEIIeCcTBa

U30MOP(QHBI, T.c. 00Pa3yr0T COBMECTHYIO
NPOCTPAHCTBEHHYIO KPUCTAJUTUYECKYIO PEIICTKY.

4.CoocaxJieHUE B Pe3yJbTaTe MOBEPXHOCTHOM
a/IcopOIIMK TPUMeECEH 0CaIKOM.

T') TIpoliecc 3axBara NprUMeceil MUKPOKOMITOHEHTa
BHYTPb PacTyIIMX KPUCTAJIIOB OCaJlka OCHOBHOI'O
KOMITOHEHTA. Y IaJieHHe OKKJIIOJUPOBAHHBIX MIPUMeECEH
U3 0caJKa MPEeACTaBIseT TPYAHYIO 3a1a4y.

25. BopoHKy MoOouUparoT ¢ TAKUM pacueToM, 4To0bI (GUIIBTP HE JOXOHII JI0 KpaeB BOPOHKU Ha:l)1-3mMmM;

2) 5-15 mm;

3)7-17mm.

4.1.TecroBoe 3ananue Ned .(IlpodpusmpoBannslii 60k nporpammel). Tema 2.4. Ou3nko- XUMUYECKHE
H3MEHEHHS BaKHEHIITHX OPraHUYCCKHX BCIICCTB MUIIEBLIX IMPOAYKTOB IIPU XPAHCHHUU U ITPUTOTOBJICHHUN
KYJIMHApHBIX U3JEIUi. BEICOKOMOIEKYIIIpHBIE COEAMHEHMS.

1 BapuanT

J:;-)n Bonpocel BapuaHTbl 0TBETOB Bapuanrtbl
NPaBWIbHBIX OTBETOB
1 HazoBute Hanbosee BaXXHBIM | a))KUpbI;  O)yTJIEBO/IBI;
KOMITIOHEHT MU YeJI0BeKa B)OEIIKU. B
Cpenu ykazaHHBIX TPOJYKTOB
o | HA30BHTE TOT, KOTOPBIN coziep- | a)Xjed MIIeHUYHbIH;  0)MsICo
XKUT OO0JIbLIEE KOJTUYECTBO TPECKH; B)MSICO CBUHOE.
yTJIE€BOJIOB. a
N3 ocTaTKOB KakOro XHUMHU-
a)rImoKo3a;  0)caxaposa;
3 | yeckoro coeqMHEeHHs MOCTPO-
B)MaJIbTO3a.
€HbI MOJIEKYJIBI KpaxMmana. a
VYKaxuTe U3 NepedrciIeHHbIX
4 | BUTAMHHOB KUPOPACTBOPU- a)Biz 06)A; B)C.
MbIE: 6
B 100 r roBsguHbI COACPIKUT-
cs1 29 mr xene3a. CKOJIBKO xKe-
g | J1€3a CONEPHKNTCA B KYCKE M- a) 150 mr; 6)190 mMr; B)
ca BecoM 1.2 kr mocne Bapku, | 243,6 mr
€CJIA YYeCTh, UTO MPHU BapKe
tepsiercst 1o 30% sxenesa. B
B 100 r kambanbl coiep>KuTcst
5 oenka- 17. 6 %, yrneBoaoB a)30, 8 kkan;  0) 46,4 kka;
10,5%. Paccuurars sHepreTu- | B)75 KKail.
YEeCKYIO IIEHHOCTh MPOIYKTa B 0

33




KHJIOKAJIJIOPpHAX.

ben3oliHas KucCnoTa XOpOoIui
KoHcepBaHT. KakoBa ee mouI-
exyunsipHasi popmymna’?

a)CeHsOH; 6) CeHsNHy;
B) CsHsCOOH.

OTrioBsIi 3¢up OyraHOBOM
KHCJIO-THI IMEET 3arax aHHa-
Haca U IpUMEHSISIeTCs B Ka-
YecTBE apoMaTu3aTopa. 3amnu-
IINTE YPABHEHUE PEAKIIHH.

C3H7COOH + CoHs OH-
—C3H7COOC.Hs5 + H20O

Caxapo3sa- HauboJiee usz-
BECTHBIN U ITUPOKO IIPUME-
HSIEMBIH B IUTAaHUX U
MUIIEBOH MPMBIIIICHOCTH
caxap. CocTtaBbTe ypaBHEHUE
TUIPOJIN3A CaXapo3bl.

C12H22011 + HoO—
CsH1206+ CeH1206

10

JlonmycTuMa cyTo4Hast HOpMa
HUTPATOB AJIsl B3POCIIOTO
YeJI0BEeKa COCTaBJSIET 325 Mr
B cyTKU. Kak n3BecTHO B
MMUTHEBOM BOJIE IOIMYC-KAETCS
10 45 mr/n Hutparos. Peko-
MeHyeMoe noTpelieHue
MPOJIyKTOB MUTAHUS, TJ€ HC-
MOJIb3YyeTCsl MUThEBast BOJIa-
(4aif, mepBbIC ¥ TPEThU OJIFO-
na) mpuMepHo 1.5 BosibI B
neHb. CKOJBKO MPUXOAUTCS
HUTPA-TOB, MOTPEOIIIEMBIX
YeJIOBEKOM B COCTABE MUIIIU.

a)300r; 6)257r; B)350r.

257

2 BapHMaHT

Ne
n/n

Bomnpocsl

BapuaHThI 0TBETOB

Bapuanrsi
NMPaBUJIbHbIX
OTBETOB

HazoBute u3 npuBeaeHHBIX
KJIACCOB OPraHMYECKHX Be-
IIECTB TOT, KOTOPBIA 00J1a1aeT
HauOOJBIINM 3aI1acoM dHep-
THUH:

a) Oenku;
B)YyIJIEBOJIBL.

0)>KHPBI;

Cpenn ykazaHHBIX IPOJYKTOB
HAa30BUTE TOT, KOTOPBIN COAEp-
KUT 00JIBIIOE KOJNYECTBO
KHPOB:

a)KpeM CIIMBOYHBI;
pKaHO;
B)IOBSITUHB.

0)xy1e0

W3 ocTaTKOB KaKMX XMMHYEC-
KHUX COCIUHECHUM MOCTPOCHBI
MOJICKYJIbI OCIIKOB:

a)aMHHOKHCJIOT;
B)IUIMLIEPHHA.

0)IJTFOKO3BI;
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YKaXuTe U3 NeEPEUNCIECHHBIX
P a)C; 6); BB
BUTAaMHUHOB BOJOPACTBOPHUMBIEC a

B 100 r roBsiaunsl coaep-
xutces 11 mr kanpuus. Ckoib-
KO KaJIbITUS COJIEPIKUTCS B

5 | kycke msca BecoM 1.5 kr
MOCJIE BapKH, €CJIM Y4€CTbh,
YTO MPHU BapKE TEPSAETCS JI0
30% kanbIus. 0

a)90 mr;  0)115,5wmr; B)120

MT'.

Paccunrath 3HEpPreTHUECKyIO
LIEHHOCTh KYPHUHBIX SIUII, €CITN
B 100 r. conepxkurcs: 6enka — | a)161,4 kxkan; 0)176 kkan;
12,8%, »upos-11,8%, yrie- 6)180 kkai.

BOJI0B — 1%. Pacuer mpous-
BECTH B KKall. a

VYKCycHas KUCIOTa IIUPOKO
MIPUMEHSIETCS B KyJUHAPUH. a)CsHsCOOH; 6)CH3COH;
KakoBa ee cTpykTypHas B) CH3COOH.

hopmymna? B

Harpuesyro conp nponnoHo-
BOM KHUCIOTHI HCIIOJIB3YIOT B

IIPOU3BO/JICTBE ChIpPA KaK KOH-
8 | cepBaHT. 3anmmuTe ypas- —

HEHHE PEaKlMM B3auMOJCH- C:HsCOOH +
CTBHUSI TUAPOKCUIA HATPUS C NaOH—
MIPOMMOHOBON KHCIIOTOM. C,HsCOONa + H,0

CopOut wm J[-rroeron
SIBJIIETCS IIECTHATOMHBIM
CITUPTOM, OH TIPUMEHSIETCS KaK
9 | moacIacTUTENb U €I0 MOYKHO -
MOJIy4aTh U3 IJIFOKO3bL. .3aIHu-
LIMTE YPAaBHEHUE DPEAKIMH CsH1206 + H2 —
BOCCTAHOBJICHUS TJIIHOKO3EI. CsH 14056

ConeprkaHue pTyTH B TIOYKaX
JKMBOTHBIX cocTtasiiseT 0,2
mr/kr. [Tocie MHOTOKpaTHOTO
BBIMAUMBAHMS COJICP)KaHUE
10 | ptytu ymensbinaercs B 2 paza. | a)lr.; 6)1,51; B)2T.
PaccumTaiite, CKOJIBKO
OCTaHEeTCSl PTYTH B MOYKAX
maccoi 10 Kr mocjie BeIMa-
YUBaHUS a

Kpurepuu ouenku:

- OIIEHKAa «OTJIMYHOY» BBICTABIIsIETCS 00ydaroniemycs, eciid u3 10 BOmpocoB MpaBUIbHO OTBEYEHO
Ha 9 w 10 Bompocos.
- OLIEHKA «XOopomio» eciu u3 10 BompocoB MpaBUIIbHO OTBEUEHO Ha 7 UK 8 BOMPOCOB.
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- OLIEHKA «Y/I0BJIETBOPUTENIBHO» ,eciH U3 10 BOIpOCOB NMpaBUIbHO OTBEYEHO Ha S5 Ui 6
BOIIPOCOB.
- OLICHKA «HEY/I0BJIETBOPUTEIBLHO» eciu U3 10 BOIIpocoB MeHEE 5 BOIIPOCOB OTBEYEHO

CamocTosiTeJIbHBIE PAa0OTHI

4.2.CamocrositeibHas padora Nel.
Tema 1.4. CBoiicTBa pacTBOpOB.

BapuanT nepsblii 3224 ¢ He4eTHBIMH HOMePaMH, BADHAHT BTOPO# 3a1a4M ¢ YeTHbIMH
HOMepaMu

3apauaNel. OnpenenuTs MOJSIPHYIO KOHIIEHTparmio (MoJib/n) xmopuaa meau(ll), ecau B 200mu
pacTBopa cosiepkurcs 2,69r. pacCTBOPEHHOTO BEIECTRA.

3apaua Ne2.Omnpenenure MossipHOCTh 4% pactBopa NaBr ¢ miotHocThio 10301/

3agaua Ne3.Onpenenure maccy pactBopeHHoro BemiectBa (H2SO4) ¢ monsspHO
KOHLIEHTpauuen 2 MoJib/1. 1 06beMoM 210 mut.

3agaua Ned. Kakyro maccy xpomata kayms KoCrO4 HY>KHO B3STh JUISl IPUTOTOBIICHUS 1,2 J1
0,1 M pactBopa?

3agaya NeS. Onpenenuts MOJSPHYIO KOHIIEHTPALMIO pACTBOPA CEPHOM KUCIIOTHI, TOJTYYEHHOTO
npu cMemuBanuu 25 mMit 10-MoJIsIpHOTO pacTBOpa CEPHOM KUCIOTHI U 225 MJT BOJIBI.

3agaua Ne6. Onpenennuts MOJISIPHYIO KOHIEHTpauuto 73,8 %-HOro pacTBOpa CEpHOM KUCIOTHI,
IJIOTHOCTH KOoTOporo 1,655 r/m.

3apaua Ne7. Onpenenuts MOJSIPHYIO KOHUEHTparuio 56,68 %-Horo pactsopa a30THOM
KHCJIOTHI, INIOTHOCTHh KOTOpOro paBHa 1,356 r/mur.

3agaua Ne§8. Kakoii 00bem 36,5 %-Horo pacTBopa coistHOM KucaoThl (1. 1,18 r/mu)
HeoO0xoauMo B3aTh 11 ipuroToBieHus 1000 mi 0,1 mosspHOTO pacTBopa?

3agaya Ne9.OnpenenuTh MaCCOBYIO JI0JIF0 @30THOM KUCIIOTHI B 4,97 MOJISIPHOM €€ pacTBOpE,
IJIOTHOCTH KoToporo 1,16 r/mi.

3agaua Ne 10. Beruucnure MonsipHyto KoHIeHTparuio 16 %-Horo pactBopa cyibdara menu 11,
m1oTHOCTHIO 1,18 r/ma. Otser: 1,18 Mounb/m.;

3agaua Ne 11.Beruncnure MoJIsipHYIO KOHIIEHTpauuio 10 %-Horo pactBopa cepHOIl KUCIOTHI
(. 1,07 v/mn).

3agaua Ne 12. PactBop 06vem 500mi. conepxut NaOH maccoii St. Onpenenuts MOJSIPHYIO
KOHIIEHTPAIIMIO 3TOTO PacTBOpa.

4.2.CamocrositeibHas padora Ne 2. [Ipo¢puaupoBaHHbIi 0JI0K IPOrpamMMBblI).

Tema 2.4. ®U3UKO- XUMUUECCKHE U3MCHEHHS BaXKHCHIITHX OPraHUYCCKUX BCIICCTB MHUIIICBLIX
MPOAYKTOB IIPHU XpAaHCHUU U NIPUT'OTOBJICHUU KYJIMHAPHBIX U3ICTUH. BBICOKOMO.HCKy.HSIpHBIC
COCAMHCHUS.
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3ananune 1. XMMHYECKHH COCTAB U IHEPreTudeCKad HEHHOCTDL NMMPOAYKTOB

1.B 100 rp. kambansl conepxkurcs 6enka - 17,6%, yrineBoaos -105 %. Onpenenuts
SHEPreTHYECKYIO IIEHHOCTh MPOIYKTa B KHJIOKAIOPHSIX.

2.0npenenuTh SHepreTudeckyro neHHoctb 100 T cpipa, eciii B HeM coaepkutcs (B %): 6enKoB —
23,5, xuposB — 30,9, yrneroyaos — 0,2.

3.0npenenuTh SHEPreTuYecKyro eHHOCTh 200 T KOPOBBETO MOJIOKA, €CITH B HEM COACPIKUTCS (B
%): 6emkoB — 3,5, )xupoB — 3,2, yrieBoioB — 4,5.

3ananue 2.0npenejieHue BbIX0/1a NPOAYKTA PeaAKIUH, TENJIOTHI 06pa30BaHMSI.

1.Omnpenenute BBIXOJ TOTOBOTO Ot0Aa, MpurotosiaeHHoro u3 300 rp. Msca, eciu npu
MIPUTOTOBJIEHUH OJI0/1a MPOU30LILIA TOTEPS Macchl Msica B konnuecTse 20 %.

2.ITpu ciuproBoM OposkeHnu 0,5 MOJIb TIIFOKO3bI, TPOUCXOIAIIEM TIPH H3TOTOBICHUT
TPOAOKEBOTO TecTa, BbiaenseTcs 35, 1 kIx teruorsl. Haiitu TernoTy oOpa3zoBaHus IIIOKO3bI,
eciii A H o6p. CO2 =-383,6; AH 06p. C2HsOH = - 277,9 xJI’x, cocTaBUTh ypaBHEHHE
peakuuu.

3.Anst conenust peiObL, B 1,5 IUTpax BObI paCTBOPHIH 12 TpaMM IMOBapeHHOH CONM,  TIONYYHIIA
COJIEBOM PacTBOP, ONPENEIUTh KOHIIEHTPALMIO MTOJIyYUBIIETOCA PACTBOPA.

4.0OnpenenuTe KOHIEHTPAIIUIO CUPOTIA, €CIIM U3BECTHO, YTO B 3 UTpax BoAbl pacTBopuiu 0,5 kr
caxapa.

5.0mnpenenuTh, CKOJIbKO YKCYCHON KUCTIOTHI MOTPEOYyeTCss MPUTOTOBICHUS 5 TUTPOB 9 %
MapuHaga. Eciu mioTHOCTh KUCIIOTHI cocTaBiseT 1,16.

IIpumeuanue. 8 3ana4 - 2 Bapuanra
4.2.CamocrositesibHast padoTaNe3.
Tema 3.2. Kinaccupukanusi KATHOHOB M aHMOHOB. KoMIlIeKCHbIe cOeInHEeHUs.

I. CocTaBuTh (hOPMYJIbI KOMILIEKCHBIX COeTHHEHUH 110 HA3BAHMIO.
1.rekcanmmanodeppat(Il)kanus

2. rekcarmmanodeppar(Ill)kamus

3.TeTparupoKCOATIOMHHAT HATPUS

4.terpaxnopoaypat(Ill)Bogopona

5.nutparrexkcaamuHHUKesI(1I)

6.rexcaxnoporuiatuHat(IV)kamus

BbI1uncauTh OTHOCUTETHHYIO MOJIEKYISIPHYIO Maccy B 3 u 6¢opmynax

II.CocTaBuTh ()OPMYJIBI KOMILIEKCHBIX COCIMHEHHUH 110 COCTAaBY.
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1.KommnekcooOpazoBarenbAg+, k.u=2, muranasl NHs, BHenmHsis chepa(OH)-;
2. Komnnekcoo6pazosarens Cri+, k.u=6, muranasl OH- Bremsss cdepa Na*;
3. Kommiekcoobpasoparens Cr*, k.u=6, muranast H,O, Baemuss cdepaCl-
4. KomiiekcoobpaszosarenbAg”, k.u=2, muranasl CN-, BHemnss cgepa Na™;
5. KommnekcoobpaszoparensAl* x.u=6, muranast H,O 1 OH- ;BHemHeii cdepsl HeT.
6. KommiekcoobpasoparensFe®” k. u=6, nuranapiF- BHemmss chepaK+
BBIYHCIUTh OTHOCUTEIHHYIO MOJIEKYJISIPHYIO Maccy BoO 2-0i1 U 4-0i1 popMyrax.
4.2.CamocrositeibHas padoraNed.
Tema 3.2. Knaccupukauusi KaTHOHOB. OKHCIUTEIBHO - BOCCTAHOBHUTEIbLHbIE PeaKINH.
BapuaHTt nepBbiii
YpaBHATH METOA0OM JIEKTPOHHOI0 0aJIaHCA M METOAOM MOJIypPeaKIuii:
1.Cu+ HNO3 — Cu(NOs3)2+ NO21+ H20

KOHIICHTD.
2. P+ HNOs; — HsPOs+ NO?T

BapuanT BTOpOIt
YPpaBHATH METOA0M JIEKTPOHHOI0 0aJIaHCa U MOJypPeaKIMii:
1.Cu+ HNOz — Cu(NOg3),+ NOT+ H20

paz0aBi.
2. KCrO;, + Bro + KOH — KoCrOg4 + KBr + H20

4.2.CamocrositesibHast padoTaNeS. Tema3.3. KosimyecTBeHHbI aHAaau3. MeToabl
KOJIN4eCTBEHHOIr0 aHanu3a. ' papuMeTpuyecKkuii BecoBOil MeTO/1 aHAIHU3A.

BapuanT nepsBblii 32124 ¢ He4eTHBIMH HOMeEPaMU, BADMAHT BTOPOIi 3aJa4H ¢ YeTHBIMHU
HOMepaMu

1.0OmnpenenuTh BIaXHOCTh MYKH B 00pas3iie, eCliy JI0 BBICYIIMBaHUS ero Macca Obiia - 3, 4589

T, a IOCcJe BhICYIIMBaHus - 2, 9447 1.

2.0mpenenuTh HaBECKYy MOJIOTOTO Kode 10 BBICYIIMBAHUS, €CIH MOCIE YIAIECHUs BIaru
Mmacca ctana 2, 7852 r. BnaxxHocTh 06pa3zia MosnoToro kode cocrasnser 3,8%.

3.HaBecka caxapa maccoii 2, 6248 r nocie BbICYIIMBaHUSA 10 MOCTOSIHHON MacChl CTajla BECUTh
2, 5420 r. OnpenenuTh MacCcoBYIO J0JM Biaru B oopasiie.
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4.BBIYHCIIUTh MACCOBYIO JIOJIIO B % THTPOCKOTTUYECKOM BOJBI B XJIOPHIE HATPUS IO
CIIETYIOIIMM JaHHBIM: Macca Orokca 6,1282r; macca Orokca ¢ HaBeckoi 6,7698r; macca Orokca ¢
HaBECKOU Mociie BhICyuBanus 6,7500r.

5.3 HaBecku coeauHeHust Oapwus morydeH ocanok maccou 0,5864r. Kakoit macce: a) Ba  0)
BaO B) BaCI2- 2H20 cooTBeTcTBYET Macca MoJIy4eHHOTO ocaaka?

6.Kakoii o0bem 11 pactBopa BaCI2 motpeOyercs as ocaxkaeHus noHoB SO42- , ecnu
PacTBOPEHO 2T MEIHOTO KYIOpOca ¢ MacCcoBOM foJiei mpumeceit 5%?

7.Kaxoit 00bem 0,11 pactBopa HCI notpedyercs mist ocaxkneHus cepedpa u3 HaBecku AgNO3
maccoii 0,6r.

8.Kaxkoit 06bem 0,51 pactBopa (NH4)2C204 mnotpelyetcs mns ocaxaenust nona Ca2+ u3
pacTtBopa, noiaydeHHoro npHu pactBopenun CaCO3 maccoii ), 07r?

9.PactBopumocts Ag,CO3 mpu 20°C pasHa 3,17-10-2 /1. Beraucnure npousBeieHne
pactBopumoctu Ag2CO3.

10.Beranciauts pactBopumocts BaSO4 mpu 25°C( B Mons/nu 1/7).,
eciu ITP BaSO4 = 1,1-10%°
4.2.CamocrosiTesibHass padoTaNe6.
Tema 3.3. KosimuecTBeHHbIH aHaau3. Turpumerpuyeckuii (00beMHbIIT) MeTO aHAJIM3A.
3anaya 1.Ha tutpoBanue pactBopa NaCl pacxonyercsa 30,20 mu pactBopa AgNO3

(T AgNO3=0,1245mi). Onpenenute maccy NaCl B pactBope. CocTaBbTe ypaBHEHHS peaKlUid,
KOTOPBIE MPOUCXOIAT IPU TUTPOBAHHH.

3agaua 2.J{ns onpeneneHus cofepxKaHus IOBAPEHHON COJIM B MPOIYKTE, (PUIBTPAT BBITSHKKU U3
TBOPOXHBIX MOTY(HaOpUKATOB TUTPYIOT PACTBOPOM a30THOKHCIIOTO cepedpa, TUTP KOTOPOTO
paseH 0,0292 pMn. Onpenenure HOpMaIbHYIO KOHIIEHTpanuto pactBopa AgNO3 u conepxanue
AgNO3 B 250,00m1 pacTBOpa.

3anaya 3.Ha tutpoBanue pactBopa, npurorosieHnoro pactsopenuem 0,1020r NaCl B
MIPOM3BOJILHOM 00BbeME BOIbI, M3pacxo1oBano 38,40mn pactBopa AgNO3. OnpenenuThb
HOpMaJIbHYIO KOHIIeHTpauuto pactBopa AgNO3 no xsopy. CocTtaBbTe ypaBHEHUS PEAKIIHiA,
KOTOpBIE MPOUCXOISAT MPU TUTPOBAHUH.

4.2.CamocrositesqibHas pabora Ne 7. IIpoguaupoBaHHbIi 0JIOK NPOrpaMMBbl).

3agauu ¢ MeKNpPeAMEeTHBIM COIePKAHUEM.

1.JIns xnopupoBaHUs MUTHEBON BOJIbI pacxoayercs xiop Maccoit 0,002 mr Ha mutp. Kakoi
o0weM xjopa notpedyercs A 06paboTku Boabl Maccoid 120 T.( Ne8 ¢ 136).

2. 115 ne3uH(pexkuny MoMeneHuH B OBOIEXPaHWIMIIAX OT IUIECEeHH, JOMOBOTO rpudka U
Pa3IMYHBIX HACEKOMBIX MCIOJIB3YeTCsl OKcu cepbl(1V), KoTopeli mosyyaeTcs npu CXKUTraHUU
cepsl. Kakyro Maccy cepbl, MaccoBasi 10Jis1 puMecel B KOTOpoil 5%, HE0OX0IMMO B3STh IS
nesuHpeKIuH moMeneHus oobemoM 75 M3 | ecit o HopMe Tpebyertcs B3aTh okcua cepbi(1V)
maccoiil,6 r Ha 1M3? (Ne 21 ¢ 138)
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3.CyrouHas moTpeOHOCTh uenoBeka B pochope cocrapiser o maccelr. MaccoBas gouis
conepxanus ochopa B mpoaykrax nutanusi(%): B msce -0,204, B sitnax-0,224, B ceipe- O,
701. Kakyro Maccy KakJIoro MpoJayKTa HY>KHO BBECTH B PALIMOH, YTOOBI YAOBJIETBOPUTH
CYTOYHYIO TOTpeOHOCTE opranu3ma B gocdope. (Ne 34 ¢ 139).

4. CyrouHasi IOTpeOHOCTh OpraHM3Ma B KJIbLUH 110 Macce coctaiser 0,7r. DTy moTpeOHOCTh
MO>KHO yJIOBJIETBOPHUTB 33 CUET MOJIOKA. MaccoBasi 10Jisi KaJIbIUs B KOPOBEEM MOJIOKE
cocrasisieT 0,13%, a B ko3peM 0,14%. Kakyro maccy MoJioka HY’)KHO BBECTH B pPallUOH, JJIsi
YAOBJIETBOPEHHUS MOTPEOHOCTH OpraHu3Ma ueiaoBeka B Kabiuu.(Ne 23, ¢ 147).

5. CTOJIOBBIH YKCYC MIPEACTABISIET COOOM pacTBOP, MACCOBAs JI0JII YKCYCHOUM KUCIIOTHI B
koTopoM 9%. Beruncnure maccy ykcycHo# KucioTsl B pactBope Maccoit 400 r.(ITpumepst ¢
13).

6.Ha xoHCepBHBII 3aBOJI TPHUBE3ITN PACTBOP YKCYCHOM KUCIOTHI. OMBITHBIM IIyTEM YCTaHOBHIIH,
YTO B €€ paCTBOPE Maccoul 1 Kr colep kUTcs ykcycHas kuciora Mmaccoit 600 r. Beruncnure
MacCCOBYIO JIOJIO YKCYCHOM KHCIIOTHI B PacTBOPE .

7.J171s1 TPUTOTOBJICHHUSI MOYCHBIX SIOJIOK UCIIOJIB3YIOT PacTBOP, MaccoBas JIOJISI caxapa B KOTOPOM
3,84%. Kaxyro Maccy pacTBOpoB, MaccoBas J0Js caxapa B KOTOphIX 2 u 20%, Heo6xoauMo
B35ITh JIJIs1 IPUTOTOBJIEHUA pacTBopa Maccoil 800 kr.?(Ympaxkuenus, c 15).

8.BpruncnuTe Macchl pacTBOPOB, MaccoBast OIS YKCYCHOM KHCIIOTHI B KOTOPBIX 8 U 75%,
HEOOXOUMBIE ISl IPUTOTOBJICHHS pacTBopa Maccoi 400 T ¢ MaccoBoi foJiei KUCIOThI 42%.
(ITpumep, ¢ 14).

9.Kakoii 00beM KHCIIOpOJIa pacXoayeTcsi Ha OKHCIEHHE TIIFOK03bI Maccoit 3,6 r? (ITpumep, ¢
16).

10. IIpu OGposkeHHH TITIOKO3BI 00pa3oBaics raz oobemom 112 1. (H.y.) Berancinure maccy
TJIFOKO3bI, IoBepriieics opoxenuto.(IIpumep, ¢ 17).

11. M3oamunarerar (rpyuieBasi 3CCEHIUs) UCTIONB3YeTCd B KOHIUTEPCKON MPOMBILIUIEH-HOCTH.
Kakyro Maccy rpyiieBoi 3CCEHIIMM MO>KHO MOJIYYUTb MPH B3aUMOJICHCTBUN U30aMUIIOBOTO
CIIUPTA C YKCYCHOM KHUCIOTOM Maccoit 420 Kr, eciu MaccoBasi J0JIsl KUCJIOThI B HEH
80%.(Yupaxuenus, c 20).

12.3ameHa NHIEBOTO CHIPhS HEMUILEBBIM UMEET BaXKHOE 3HaYCHHE. B MPOU3BOJCTBE 3TUIIOBOTO
CIUpTa 3epHO U KapTodeab 3aMEeHSIOT IPUPOIHBIM ra3oM. Paccuntano, 4To Ha MPOU3BOACTBO
cnupta Maccoid 1T Tpedyercs 3epHa maccoii 3,5 T, kapTodens maccoi 10 T unu aTUIeHa Maccoit
0,7 1. Onpenenure 06beM npupoHOTO (MeTaHa 97%), He0OXOAUMOTO IS MOJIy4eHHUS CIIUpPTa
Maccoit1 0T(aTrnien nomyyaroT u3 metaHa o cxeme: 2CHa= CoHa + 2Ha. (Ne 4, ¢ 69).

(Epbirun IIL., I'pa6osbii A.K. 3a1aun u npuMepsI ¢ Me:KNPeAMETHBIM COJepPKAHIEM).

HpOME)KyTO'—IHaﬂ aTrecranus

1.Kakas OydepHas cuctema HaXOJAUTCS B TIa3Me M SPUTPOIMTAX: a)OuKkapOoHaATHAS,
0)reMoriI00MHOBasA, B)OKCUTEMOTIOONHOBAsI, T)IPOTEUHOBASI.
2.3nauenus pH mnasmel B HopMme cocTaBisiet: a)7; 0)1; B)7,4; 1)4,7.
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3. B pesynprate runepsentuissuuu pH kposu coctaBmiio 7,5.Takoe COCTOSIHME HA3bIBAIOT: a)
MeTa00IMYEeCKUM alUA030M, 0)METa00IMUECKUM ATKAI030M, B)IBIXaTEIbLHBIM allUI030M,
T')AbIXaTeJbHBIM aJIKaJI030M.

4.3 yncna npeyioxKEeHHbIX COSAMHEHUN YKaXKUTE -B COCTaBE KAaKOTO U3 HUX COJIEPIKUTCS
koMIuieKcHbIN kKatnoH: a) K4[Fe(CN)6];0) [Fe(CO)5];B)[Ag(NH3)2]CLr)[PtCI4(NH3)2].
5.3 uncia npeyioKEeHHbIX COCIMHEHNN YKAKUTE KUCIIOTY:
a)K3[Fe(CN)6];6)H4[Fe(CN)6;8)[Cu(NH3)2](OH)2;r)Ag(NH3)2]Cl.

6.BennunHa TeMneparypbl 3aMep3aHusl pacTBOPA 3aBUCUT: a)OT TEMIIEPATyphl 3aMEep3aHUsI
pactBopuTels, 6)0T OCMOTHYECKOTO JIaBJICHUS PACTBOPA, B)OT JAABICHHUS HACHIIIEHHOTO Tapa
pacTBOPUTEIIS HaJl paCTBOPOM, I')OT KOHIIEHTPAIIMM PaCTBOPEHHOIO BEIECTBA.

7. Temneparypa KUIIEHUSI paCTBOPA: a)paBHA TEMIIEpaType KUIICHUSI PACTBOPHUTEIIS, O)MEHBIIIE
TeMIIepaTypbl 3aMep3aHusl paCTBOPUTEIIS, B)OOJIbIIIE TEMIIEPATYPHI 3aMEP3aHMs pACTBOPUTEIIS.
8.BenuunHa TeMriepaTypbl KATIEHUS] pACTBOPHUTEIISI 3aBUCUT OT: a)TEMIIEPATyphl KUTICHHS pa
CTBOPUTEISI, 0)0OCMOTUYECKOTO JIaBJIEHUS pacTBOPA, B)IaBJIE€HUS HACBIIIEHHOTO Mapa
pacTBOPUTEIIS HaJl paCTBOPOM, I')KOHIIEHTPALIMM PACTBOPEHHOTO BELIECTBA.

9. OTHOCHUTENBHOE HACBILICHHE [Tapa paCTBOPUTENIS HaJ paCTBOPOM MPONOPLHUOHAIBHO:
a)MOJIIPHOWKOHIIEHTPAI[MUBEIECTBA, 0 )MOJISIILHOMKOHIIEHTPAIIMUBEIECTBA, B )MOJISIPHOM
JI0JIeBEIEeCTBa.

10.ITepBoe HayaI0 TEPMOIMHAMHKH, 3aIMMCAHHOE C UCTIOJIb30BaHUEM PAOOTHI CUCTEMBI «A»H
TerToThI Tiporiecca «Qx»,umeet Bum:a) Q=AU-A,0) Q=AU+A,

58) AU=Q+A ) AU=0Q-A 1) A=AU+Q.

11.MaremaTtnueckoe BbIpa)KE€HUE BTOPOTO Hadajla TEPMOAMHAMUKH:
a)AS>0,06)S=AH/T,B)AS=Q/T,r)dS>6Q/T,n)dS=0Q/T.

12.Kakumu TepMOAMHAMHYECKUME (PYHKIIHSIMU XapaKTePU3YIOTCsl H300apHBIE MPOIECCHI:
a)BHYTPEHHsISI DHEeprus,0)cBoOoHas sHeprus [ mb60ca,B)cBoOoAHAs 2HEprus | enbMrosbia.

13. DHTpONUS 3TO: a)KOJUYSCTBEHHAS Mepa HEYMOPSAJOUYCHHOCTH CUCTEMBI,0)BEPOSTHOCTh
COCTOSIHUSI CHCTEMBI,B) TETIJIOCOICPKAHUE CHCTEMBI.

14.ITpu kakux ycIOBUSAX MPOTEKAIOT U30XOPHBIE MIPOLIECCHI: a)[IPU MOCTOSIHHOM JIaBJICHUU, 0 )IpU
MIOCTOSIHHOM TeMIlepatype, B)IpU NOCTOSTHHBIX TEMIIEPaType U JaBJICHUU.

15.Kakyto TemriepaTypy NpuHITO cuuTaTh cTanaapTHoi?a)0°C;0)2730K;
B)296° K.

16. TepMoxuMus 3TO HayKa: a)0 MEXaHM3MaxX XMMHUYECKUX PEaKIIHii,0)0 TEIIOBbIX AP PeKTax,B)o
TEIUIOBBIX AP (PEeKTaX U MEXaHU3MaX XUMHUECKUX PEaKIIUH.

17.IIporiecc MOTIOMICHHUS TeIjIa B XUMUYECKON PEaKIIMK Ha3bIBAIOT: a) IK30TCPMHUUCCKUM,
0)9HI0TEPMHUYECKHUM.

18.ITpubop 11 n3MEpeHus KOJIMYECTBA TEIUIOThI, BBIJIENISABIIECIHCS MIIM OTJIOMIAIOIIEHCS B
XUMUYECKUX, (PU3MUECKUX 1 OMOJIOTrHUECKUX Mpolieccax Ha3bIBalOT: a)KOJIOPUMETD,
0)kanopumMerp, B)Kasopudep, r)BaTTMET

19.Ha 4ato pacxoayeTrcA TCIioTa, IoABEACHHAA K TepMOZ[HHaMquCKOﬁ cucreme? a)Ha
HU3MCHCHUC BHYTpeHHeﬁ OHCPIrunu CUCTCMBI, 6)Ha COBCPUHICHUC pa6OTI:>I IIPOTHUB JIeNCTBUSA
BHCIIHHUX CHIJI, B)Ha COBCPUICHUC paGOTLI 1 U3MCHCHUC BHyTpCHHeﬁ SHEPruu CUCTEMBIL.

20.ITpu KakuX yCIOBUAX peaKIMsi CaMOIIPOM3BOJIBHO MTPOTEKAeT B MPSIMOM HaMpaBiIeHUU? a)pu
AH>0,6)nmpuAH< 0,B)ipu AH = 0.
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21. Ilpu KaKuX yCIOBHAX PEAKIHS CAMOIIPOM3BOJIBHO MPOTEKaTh HE MOXKeT:a)AS> 0,0)AG<
0,8)AH=0.

22 .Ilpu kakux yCcIOBHUSX peaklys CaMOIPOU3BOJIBHO MPOTEKAET B IPSMOM HaIlpaBJIeHUN?
a)AG=0,0)AS< 0,8)AG< 0.

23.TperbeMy 3aKOHY TEPMOJMHAMHUKY TTOJUUHSIOTCS: a)Ta3bl, 0)KUIKOCTH, B)PACTBOPHI,
I')TBEp/bIE Tela, 1)CTEKI000pa3Hble (a3, €)l a3bl, KUAKOCTU, paCTBOPHL, TBEPAbIE TEA,
CTEeKJI000pa3HbIe (hazbl.

24 Peaknun, XMMUYECKOE PAaBHOBECHE B KOTOPHIX MPU YBEJIWYCHUH JABICHHUS CMEIIAIOTCS
BMPaBO (B CTOPOHY MPOIYKTOB):

a)Ca(OH)2(pp)+CO=CaCO3(tB)+H20(x);

6)CaO(1B)+CO2(1)=CaCOn3(TB);

B)2AsH3(r)=2As(TB)+3H2(r);

r)Pb(1B)+PbO2(TB)=2PdO(TB);

1)Sb204(1B)+4C(1B)=2Sb(TB)+4CO(1);

e)Si(tB)+2Li120(1B)=S102(1B)+4Li(TB).

25.Peakunn, XUMHYECKOE paBHOBECHE B KOTOPHIX IPHU U300apHOM pa30aBIeHUN UHEPTHBIM
ra3oM CMEIIA0TCs BIIPABO (B CTOPOHY MPOAYKTOB):

a)Ca(OH)2(p-p)+CO=CaCO3(tB)+ H20(x)

6)CaO(1B)+CO2(1r)=CaCOn3(TB)

B)2AsH3(r)=2As(TB)+3H2(r)

r)Pb(1B)+PbO2(TB)=2PdO(TB)

1)Sb204(1B)+4C(1B)=2Sb(TB)+4CO(T)

e)Si(tB)+2Li120(1B)=S102(1B)4L1(TB)

26.IIpaBmio a3 ['n66ca:a)K=C+2-®, 6)C=K+2-D, B)D=K+2-C, 1r)K=C+2+O.
27.0nH0(Da3HBIe CHCTEMBI UMEIOT CTETIEHh CBOOOIBI paBHyr0:a)1,0)2,B)3,1)4.
28.JIByxda3Hble cuCTEMBbl IMEIOTCTEIICHh CBOOOIBI paBHyt0:a)1,0)2,B)3,1)4.

29. Tpexda3zHble CUCTEMBI HIMEIOT CTENIEHb CBOOO b paBHYI0:a)1,0)2,8)3,1)4.
30.Haxondmascst B COCTOSIHUM PaBHOBECHS CUCTEMA:
2S02(r)+02(r)=2S03(r)a)romorennas,0 )rereporenHas,B)ogHo ha3Has,T) niByxdaznas, 1) Tpexdas
Has,e)ueThipexdazHas.

31.Xumuueckasi KHHETHKA 3TO HayKa: )0 CKOPOCTIX XUMUYECKUX PEaKIUuu,0)00 yCIoBuUAX
MPOTEKAHUSI XUMHUECKUX PEaklnii, B)0O MEXaHU3MaX XUMUUYECKUX PEaKIIHH.

46. 3aBUCHT JIM CKOPOCTh XUMHUYECKOHN peakiiyst OT KOHIICHTPALIMH U JIaBJICHUS PEarupyrOIIHX
BelecTB? a)aa, O)HerT.

47.C yBeNMYCHUEM DHEPIryuu aKTHBAIMU CKOPOCTh PEAKIIUU:a)0CTACTCs

HEU3MEHHOMH, 0) YBEIMYUBACTCS, B)yMEHBIIIAETCS.

48.Yto mpousoiifeT B paBHOBecHOM cucteme peakiuu 2 SO3(r)2S02(r) + O2(r)-46 kkan npu
MOBBIIIEHUH TEMIIEPATYphl: a)paBHOBECHE CMECTUTCS BIIPaBO, O)paBHOBECHE CMECTUTCSI BJIEBO,
B)B PEAKLMOHHOM CMECH YBEIMUYHUTCS CO/IEP’KaHNE UCXOTHBIX BELIECTB, T)HUKAKUX U3MEHEHUI

HE POU30MUIET.

49, KOHI[YKTOMeTpI/IH'3TO MCTOX UBMCPCHUA: a)COHPOTI/IBJ'IeHI/I}I, 6)3HCKTpOHpOBOI[HOCTI/I,
B)HOI[BI/I)KHOCTI/I HNOHOB.
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