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1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1| popmupoBanne 0a30BBIX 3HAaHWH OCHOBHBIX 3aKOHOB HEOPTaHWYECKOH M OPraHMYeCKOM XWMHHU IS HM3YyYCHHS BCEX
MOCTEAYIOIHUX CHeNUANbHBIX JUCIUIINH, HCOOXOAUMBIX JUIS OATOTOBKHU CIELIUATICTOB.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUILJTUHBI

YK-1. CnocodeH ocyuiecTBJIsITh MOMCK, KPUTHUYECKUH aHAIU3 U CHHTe3 MH(OPMALMH, MPUMEHATb CHUCTEMHBIH MOAXO0X JIsI
peuieHUudA NMOCTABJICHHBIX 3a/1a4

OIIK-1. Cnoco0en NPUMEHATH €CTECTBCHHOHAYYHbI€ U JKOHOMHUYECKHE 3HAHUA NMPU pEIICHUUN l'lpO(l)eCCHOl—la.]'[le)IX 3ajga4y B
o0JIacTH TOBAPOBECICHUS ]

OIIK-2. Cnioco0eH HCM0J1b30BAaTh COBPEMEHHbIE METO/IbI HCCJIEI0BAHUS, OIIEHKH M IKCIIEPTH3bI TOBAPOB;

B pe3yjabTaTre 0CBOCHHS JUCHHUIIJINHBI oﬁy'{amumﬁm JOJIZKEH:

3HaTh:

- 3aKOHBI ¥ METOJIbI €CTECTBEHHBIX HayK (COOTHECEHO ¢ HHAuKaTopoMYK-1.1);

- OCHOBHBI€ 3aKOHBI B3aUMOAEHCTBHS MEXIY aToMaMH B Marepuu (cooTHeceHo ¢ unaukaropom OIIK-1.1);

- METONBI WCIIONB30BaHMA (DyHIAMEHTAJIbHEIX 3aKOHOB XHMHH B PEIICHHM 0a30BBIX 3aJad YIPaBICHUS Ka4eCTBOM (COOTHECEHO C
naankaropom OITK-2.1).

Ymerb:

- aHAJIM3UPOBATH ITOJIOKCHUS U METOJIBI XUMHUH C TIOMOIIHI0 HH()OPMAIIMOHHBIX TEXHOJIOTHH (COOTHECEHO ¢ MHANKaTopoM YK-1.2);

- (opMynupoBaTh 3aauM IKCIEPTU3BI COCTaBA M KAaueCTBa TOBAPOB HAa OCHOBE XMMHUYECKHX 3aKOHOB (COOTHECEHO ¢ MHIUKATOPOM
OIlK-1.2);

- HCIIOJIb30BAaTh 3HAHUA XWUMUH B PCHICHUHU 3aJlad YIIPABJICHUSA KAa4Y€CTBOM B TCXHHUYCCKHUX CHUCTEMax C IECJIbIO COBepIHeHCTBOBaHI/Iﬁ
(cootreceno ¢ maankaropom OIIK-2.2).

Baanern:

- HaBbIKaAMH aHaJIn3a JaHHBIX HAa OCHOBE 3aKOHOB 1 MaTEMaTHUYCCKUX MOHCJIeﬁ B XUMHHN (COOTHGCGHO C UHAUKATOPOM YK-13),

- METOJaMH aHalIn3a U CUHTE3a MOJYYCHHBIX PE3YIIbTATOB C UCIIOJIb30BAHUEM 3HAHUM B OGJIaCTI/I XUMHUHN (COOTHGCGHO C UHAUKATOPpOM
OIIK-1.3);

- HaBbIKaMH HCIIOJIB30BaHHMsA OCHOB XHMHH B HpO(beCCI/IOHaHBHOf/‘I JACATCIIBHOCTU IJId PCIICHHUA 3aJa4 YIHIPAaBJICHHA Ka4C€CTBOM
(coorHeceno ¢ nanukaropom OITK-2.3).

3. CTPYKTYPA U COAEP)KAHUE JUCIUIIJINHBI

Pa3nen 1. Oomas xumus

Bun 3ansiTus / Cemectp /| KonmuectBo
Ne HaunmenoBaHue TeMbl, KPaTKoe coJepKaHne Komnerenuun
pabotsl / popma ITA Kypc 4acoB
"@yHnameHTanbHble  3akoHbl  XuMuM. CrpoeHue  aroma':  3aKOH
MTOCTOSHCTBA COCTaBa, 3aKOH COXPAaHEHUS MacChl, 3aKOH KpPaTHBIX YK-1
. ITpakTuyeckue
1.1 | oTHOUICHWIT; 3aKOH SKBUBAJICHTOB; 3aKOH ABOTa/Ipo; SaHsTHS 2 2 OIIK-1
KBAaHTOBBIE YHCJIa DJEKTPOHA B AaTOME;3allONIHEHHE AJIEKTPOHHBIX OIIK-2
000J104€K; IePUOANYECKasi CUCTEMa 3JIEMEHTOB.
"Xumuyeckass  cBA3b. XuMmH4eckas ~KuHeTHka. Karamus":  THIbl
XMUMHYECKOH CBS3M (MOHHAs, KOBAJICHTHAs, METANIMUECKas, BOJOPOIHAA); VK-1
= IIpaxTHyeckne
1.2 | ckOpOCTh XHMHYECKOH peakinuu; (HakTopbl, BIHUSAIOIIAE HAa CKOPOCTh saHsTHS 2 2 OIIK-1
peaknuu; 3aKoH JIeicTBus Macc; npaBwio Bant-Todda; npunnmn Jle- OIIK-2
Hlarense - bpayna
"Tepmoxumus. TemoBoii  3ddexr peakuuu": CaMONPOU3BONBHBIE U paKTHecKe YK-1
1.3 | HecaMONPOM3BOJIBHBIE NPOLECCHl; TepMOIMHAMHUYECKOE pPaBHOBECHE; p3aH$ITI/IH 2 2 OIlK-1
TerIoBo 3¢ ekt peakiyy; 3akoH [ecca. OIIK-2
"CaoiicTBa pacTBOpOB. OJeKTpoIUTHYECKAS JUCCOLHAIIHS. VK-1
1.4 DNEeKTPOXUMHYECKHE CUCTEMBI': pacTBOPHMOCTB; CIIOCOOBI BBIPAXKEHUS [pakTHyeckue 2 2 OIK-1
"’ | KOHIIEHTpALUH; OCMOC; 3aHATHA OIK-2
9JIEKTPOJIUTHI; PEAKIMK B PACTBOPAX JIEKTPOIHMTOB.
"®yHaaMeHTanbHble 3aKOHBI XUMUHU. CTpoeHue aToma': KOHTPOJIb 3HAHUH
U pelICHHEe 33/Jad II0 BONPOCAM - 3aKOH COXPAHCHHS MacChl; 3aKOH YK-1
N [IpakTuyeckue
1.5 |KpaTHBIX OTHOLICHUI; 3aKOH SKBUBAJICHTOB; 3aKOH ABOTaJpo; SAHSTHS 2 2 OIIK-1
KBAaHTOBBIE YHCJA OJCKTPOHA B aTOME;3allOJTHEHHE DIEKTPOHHBIX OIIK-2
000J104€K; EPHOANIECKASI CHCTEMA DIIEMEHTOB.
"Xumuueckas cBs3b. XuMHuieckas kuHeTHka. Karanus": koHTposb 3HaHUi
W penleHue 3agad4 10 BOIpPOCaM - TUIBI XUMHYECKOH CBS3M (MOHHAs, YK-1
o ITpakTHyeckue
1.6 |koBaJeHTHasi, METaNIMYECKasi, BOMOPOIHAS); CKOPOCTh XHMHUYECKON saHsTHS 2 2 OIIK-1
peaxuuu; (aKTophl, BIUSIONME HA CKOPOCTh PEAKIMH; 3aKOH JCHCTBHS OIIK-2
Mmacc; npasuio BanTt-Todda; npunmmmn Jle-Illarense - bpayna.
1.7 | "Xumnueckoe 00OpyHOBaHME U XMMMYECKHE peakTHBbl. KoHLEHTpauuu JlaboparopHsle 2 2 YK-1




pacTBopoB'": M3y4YeHHE Ha3HA4YCHHS MPUOOPOB U OOOPYIOBAHUS, PEIICHHE ARSI OIIK-1
3a/la4 10 COCTABJICHHIO PACTBOPOB 3alaHHBIX KOHLIEHTPAIHH OIIK-2
"V3ydyenue BIUSHUS Pa3IUyYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW VK-1
1.8 peakuuu": M3ydyeHHE BIUSAHHUS TEMIIEPATypbl, KOHLEHTPALMU HCXOJHBIX JlaGoparopHhsbie ) ) OTK-1
" |BemiecTB, NPHCYTCTBHS Karanum3aropa WIM HWHTHOMTOpa; NpPOBEACHHE 3aHATHSA OIK-2
9KCHEPHMEHTA, aHAJIN3 U 3aLIUTa PEe3yJIbTaTOB
"U3ydyenne  pacTBOPUMOCTH  BemiecTB. M3yuenue  (pakiuoOHHON
KpHCTAJUIM3AlMU'": M3y4YeHHE PACTBOPHUMOCTH COJICH IIpU Pa3IUYHBIX VK-1
o JlaboparopHbie
1.9 |remmeparypax, IOCTpOEHHE KpPHBOH pacTBOPHUMOCTH;  OXJIAXJCHUE SaHsTHS 2 2 OIIK-1
pacTBOpa M MOCIEIOBATEIbHOE BOCCTAHOBIEHHE PACTBOPEHHBIX COJEH; OIIK-2
BBIIIAPHBAHUE OCTABIIETOCS] PACTBOPUTEJIS; AHAJIN3 M 3aLUTA Pe3yIbTaTOB
"OnekTponautuueckas auccoruanys. OKHUCINTEIbHO-BOCCTAHOBUTEIIbHBIC
peaknuu": M3yYeHHE SNIEKTPOXUMHUYECKHX CHUCTEM; IPOBEICHUE PEAKIHH YK-1
N . JlaboparopHbie
1.10 | okuceHHus MOHA HOIA MEPOKCHIOM BOIOPOMA; pacdeT CKOPOCTH PEAKIIUHN saHsTHS 2 2 OIIK-1
MpH pa3HbIX KOHIEHTPAIMIX IMEPOKCHAa BOAOPOMAA; aHAJH3 M 3alluTa OIIK-2
pe3ysibTaToB
Paznen 2. Xumunyeckuii anaam3
Bupa 3ausitus / Cemectp /| KonmyectBo
Ne HanmeHnoBaHue TeMBbl, KPaTKoe coiepKaHue Komnerenuun
pa6otsl / popma ITA Kypc 4acoB
"MeTtozb! pazneneHus u KOHLICHTPUPOBaHUS BemecTB'": VK-1
51 |mepepacipenernenue BemecTsa MKy (bazamu; ocaxJeHHe; IKCTPAKLIUS; JlaboparopHbie 2 5 OMK-1
JNMEKTPOXUMHUYECKHE  METOIbl  pa3JeNieHHs;  METOAbl  HCIIapEeHHS; 3aHATHA OITK-2
KPUCTAJUTH3AIHS; COpOLHSI.
"KauecTBeHHblii aHanu3. KonnuecrBeHHbli anamu3. IpaBuMerpus u
TUTPUMETPHSL": HEOOXOAUMBIC YCIOBHSI KaYE€CTBEHHOTO aHAIIN3a; APOOHBIN VK-1
o . . JlaboparopHble
2.2 | aHaNU3, KMOKpPBIN» U «CyXOi» BapUaHThl KaYeCTBEHHOTO aHAJIN3a; METO/bI SAHSTHS 2 2 OIIK-1
KOJINYE€CTBEHHOI'O aHanu3a - TPaBUMETPUYECKUI METOZ; OIIK-2
THUTPUMETPHUYCCKUI METO]I.
"OT1bop u mOAroTOBKa MPOO Ui aHamu3a": mpencTaBuUTeIbHAsS Mpooa; VK-1
23 0oTOOp NPOO TBEPABIX, XKUAKHUX, M CBHIIYYHX BELIECTB; MEPeBOJ MpoObl B [pakTuyeckue 2 5 OIK-1
PacTBOp PACTBOPCHUEM, O3ONICHUEM M PacTBOPCHHEM 30JIbL; KOHTPOIb 3aHATHSA OIK-2
3HAHUH M PelICHHE 3a]a4.
"Metonsl pasfeneHuss W KOHIEHTPUPOBAHHS BEIIECTB": pa3aelieHne VK-1
24 |HemaperueM u VKOHneHcaumeﬁ, TIEPETOHKOH, HarpeBoM u [IpaxTuyeckue 2 5 OIK-1
HepeKpUCTaIII3aLueH OKCTparupoBaHHEM OpraHU4YeCKUMH 3aHSTHS OIK-2
pacTBOPHUTEISIMHU; KOHTPOJIb 3HAHMIT U PEIICHUE 32124 110 TEME JICKIIUU
"OmnpeneneHue nokasareseil Ka4ecTBa MPOIYKIHMH (DH3UKO-XUMHYECKHUMH
Merozamu'": onpe/eeHue BIaKHOCTH 00pa3lioB METOIOM BBICYILIMBAHUS U VK-1
)5 |aHAM3ATOPOM  BIIAXKHOCTH;  ONpEAC/CHHE THpreMOIiI KHCJIOTHOCTH JlaGopatopHbie 2 2 OIK-1
JKMIKHX Cpell W aKTHBHOM KucinotHocTH pH-merpueii; ompenencHue 3aHATHA OIK-2
CONIEpP)KaHUs XJIOPHIOB, JKHMPA, CYXOro OOE3KUPEHHOTO MOJOYHOTO
0CTaTKa; aHAJIM3 U 3aIllUTa pe3ysibrara.
"OnpeneneHue nokaszareseit KauecTBa HPOAYKIHH VK-1
26 CHEKTPOPOTOMETPUUECKIMHU MeTOHaMI/I'LZ MTOZITOTOBKA PACTBOPOB 3auaHH01§1 JlaGoparopHble 2 ) OIK-1
KOHUCHTPALUH, NPOBEICHHE U3MEPEHHUI 1 NOCTPOCHHE IPajlynpOBOUHOM 3aHSATHSA OIK-2
KPUBOIi; ONpe/iesieHHe HUTPUTOB; aHAJIM3 M 3AIl[UTa Pe3yIbTara.
Paznen 3. Opranuyeckasi Xumust
Buna 3ausitus / Cemectp /| KonmuectBo
Ne HauMeHoBaHHe TeMbl, KPaTKOe CoOAep:KaHue Komnerenuuu
pa6otsl / popma ITA Kypc 4acoB
"Teopuss ~ XMMHYECKOTO  CTPOEHHMS  OpPraHMYECKHX  COCIMHCHHUH. VK-1
31 VYrneBomoponsl":  KIacCH(UKAIMS — OPraHMYECKHX — BEIIECTB; TEOpPHs JlaboparopHbie 2 5 OIK-1
" |cTpoenust BytnepoBa; romosnors, M30Mepbl; ajKaHbl, WX IOJy4YEHHE WU 3aHATHSA OIK-2
CTpoeHue, pru3nyecKkne 1 XUMUYECKUE CBOHCTBA.
"ApomaTuueckue yrieBoopoasl. I'aqoreHnpon3BoaHbIE YIIIEBOLOPOAOB":
CTpOCHHE, MONy4YeHHe, NMPUMEHEHHe U (HU3MKO-XHUMHUYECKHE CBOMCTBa YK-1
.. N JlaGopatopHble
3.2 | apoMaTHYECKUX COEIMHEHHUH; TOMOJIOTMYECKHH psl OeH30/1a, XUMHUYECKUE sausTHs 2 2 OIIK-1
CBOMCTBA TaJIOTCHIPOU3BOIHBIX YIJICBOIOPOIOB; X CTPOCHHE, BHIBI H OIIK-2
IIPUMCHEHHE.
"Kucnoponconepxaiine OpraHMYeCKHe COCAMHEHHMS. A30TcomepiKaline
OpPraHMYeCKUe COCJUHEHUs": CIUPTHI, aNbAeTuibl, (EHONBI, AMUHBI, VK-1
3.3 |TCTCPOLMKIMYIECKNE COCAUHEHNA; oJTy4eHue; pU3HYECKHe U XUMUYECKUE JlaGopatopHbie 2 2 OITK-1
CBOMCTBA; IPUMEHEHHE, KHCIOPOX M a30TCOJCpIKallyie OpraHuYeCKUe 3aHATHA OIK-2
BellecTBa; (HU3MYECKHME UM XUMHYECKHE CBOWCTBA, IIONYyYeHHE H
HPHUMEHEHHUE.
"H3yueHue CBOMCTB IpeleNbHBIX M HENPEIENbHBIX YIIEBOJOPOAOB": TaGoparoprse VK-1
3.4 | B3amMofeiicTBHE YITICBOAOPOIOB C KHCIOTaMH; IONyYeHHE W CBOWMCTBA sansTHs 2 2 OIIK-1
JTHJIEHA; IPOBEICHUE DKCIICPUMEHTA, aHAJIN3 U 3alUTa pe3yabrara. OIIK-2
35 "V3y4eHne CBOMCTB CHUPTOB": PAacTBOPUMOCTb B BOJE; OOHApyXXEHHE JlaGopatopHbie 2 5 VK-1
’ BOJBI B CIMpPTE M OOE3BOXKMBAaHME CIHPTA; Ka4ECTBCHHBIC pPEaKIUU Ha 3aHATUS OIIK-1




CIIUPT, OKUCJICHUE CITUPTOB; MIPOBEACHUEC SKCIIEPUMEHTA, aHAJIN3 U 3alluTa

OIIK-2
pesysnbrara.
"VI3y4eHue CBOMCTB KHUCIOPOACOACPKALIMX OPraHWYECKUX COCTUHEHHN': VK-1
36 |TOTYUCHHE  aIbJCTUAA; BOCCTAHOBICHWE  ANBACTHIAAMH  MCTAJUIOB; JlaGopatopHble 2 2 OIK-1
" |oOpa3oBanue keToHa; mNpOBEJEHHE OKCIIEPHMEHTA, aHANM3 U 3alluTa 3aHSATHSA OIK-2
pesyinbrara.
"Teopuss ~ XMMHYECKOr0  CTPOEHHMS ~ OPraHUYECKMX  COCAMHEHHH.
VYreBomopoabl":  KiaccH(UKALMs ~ OPraHMYECKUX  BEIIECTB;  TEOPHUS YK-1
[Ipaxtuyeckue
3.7 |crpoenns BymiepoBa; romMomorw, W30Mephl; alKaHbl, WX MOIyYeHHE H SaHSTHS 2 2 OIIK-1
cTpoeHHe, (U3MYECKHEe M XHMHYECKHE CBOMCTBA;KOHTPOJb 3HAHUI U OIIK-2
pelieHue 3aaau.
"ApomaTnueckue yrieBoopoasl. I'aqoreHnpor3BoaHbIE YIIIEBOLOPOAOB":
CTpOCHHE, MNONyYeHHe, NMPUMEHEHHEe U (HU3MKO-XUMHUYECKHE CBOMCTBa YK-1
o o IIpaxTHyeckue
3.8 |apomaTnyeckux coeqMHEHHI; TOMOJIOTHYECKUI psiJ OEH30/1a, XUMHUYECKHE saHsTHS 2 2 OIIK-1
CBOMCTBA TaJIOTCHIPOU3BOIHBIX YIJICBOIOPOIOB; X CTPOCHHE, BHIBI H OIIK-2
IIPUMEHEHHE;KOHTPOJIb 3HAHUI 1 pelIeHNE 3a1ad
"Kucnoponconepxaiine OpraHMYeCKHe COCAMHEHHMS. A30TcomepiKaline
OpPraHMYeCKUe COEJUHEHUs": CIUPTHI, albAeTUibl, (EHONBI, AMUHBI, VK-1
39 |TCTCPOLMKIMMECKIE COCMHEHNS; rojTy4eHue; pU3HYECKUe U XUMUYECKUE [pakTHyeckue 2 2 OIK-1
" | cBoiicTBa; NpPHMEHEHHWE; KHUCIOPOJ U a30TCOAEPKALINe OpraHHMYECKHe 3aHATHSA OIK-2
BellecTBa; (HU3MYECKHMEe W XUMHYECKHE CBOWCTBA, IIONYyYeHHE H
NPUMEHEHUE; KOHTPOJIb 3HAHUH M PEllIeHHe 3aa4
Paznen 4. Buoxumus
Buna 3ausitus / Cemectp /| KonmuectBo
Ne HauMeHoBaHHe TeMbl, KPaTKOe COAep:KaHue Komnerenuuu
pa6orsl / popma ITA Kypc 4acoB
"Vrnesoxsl. HykiienHoBble  KHCIOTBI":  CTpO€HME, MHOJNYy4eHHE U VK-1
4] |7puMeHeHHE  YrIEeBONIOB; (DUBHKO-XMMHYECKHE CBOMCTBa YIVIEBOIOB; JlaboparopHbie 2 5 OIK-1
’ cTepeonsoMepusi; crpoeHue HykiaenHoBelx kucinor; PHK u  JIHK; 3aHATUA OIK-2
Ouonoruyeckas pois.
"V3y4eHne CBOWCTB ymIeBO#OB'": o0Imas peakius Ha yIICBOIBI; PEAKIHH YK-1
IIpaxTHyeckne
4.2 |caxapoB; peakuuss Ha (QPYKTO3y; THAPOIU3 (MHBEPCHs) Caxaposbl; SAHSTHA 2 2 OIlIK-1
HPOBEJICHHUE IKCIICPUMEHTA, aHAIN3 U 3alUTa pe3ysbTara. OIIK-2
"AMHMHOKHCIIOTBI,  TENTHIBI, OcnKu'":  OHOMOJIMMEpBI;,  CTPOCHHE
aMHMHOKHCIIOT.; XMMHYECKHE CBOMCTBA; (pepMeHTH; OHMOCHHTE3 Oelika;
neHatrypanus Oernka. YK-1
" . " [Ipaxtuyeckue
4.3 W3ydeHue CBOMCTB aMHHOKHCIOT M OENKOB": IIBETHBIE PEAKIUH SaHsTHS 2 2 OIIK-1
aMHUHOKHUCIIOT; OCaX/IeHHEe OENKOB CIIUPTaMH, MUHEPAJIbHBIMU KUCIOTAMH, OIIK-2
JIeHCTBHEM BBICOKOH TeMIIepaTypbl; IPOBEICHHE SKCIIEPUMEHTA, aHAIN3 U
3aIlUTa pe3ynbprara.
"U3yueHne CBOMCTB XHPOB M Macen': ONpeneleHHue PacTBOPHUMOCTH IpaKTHueckie VK-1
4.4 | XUpOB, OMBUICHHE KUPOB; AMYJIbTHPOBAHUS KUPHBIX MAce; MPOBEACHHE P ARSI 2 2 OIlIK-1
SKCIIEPUMEHTA, aHaJIM3 U 3alIMTa pe3ybTara. OIIK-2
"VrneBonel. HykienHOBBIE KHCIOTHI": OHOJIOrHYecKasi polib yIJICBOIOB M VYK-1
o [IpaxTuyeckue
4.5 | HyKJIEHMHOBBIX KHCIOT, (pU3HYECKHEe U XMMHMYECKHE CBOWCTBA; KOHTPOIb SaHSTHS 2 2 OIIK-1
3HAHUU U pelIeHue 3a1ad OIIK-2
Pasnea 5. Kosutonanast xumust
Bupa 3ausitus / Cemectp /| KonmyectBo
Ne HanmeHoBaHUe TeMbl, KPaTKoe CoAep:KaHue Komnerenuun
pa6otsl / popma ITA Kypc 4acoB
"OnTudeckue W MOJCKYISPHO-KMHETHYECKHE CBOWCTBA JUCIIEPCHBIX
cucteM. [loBepXHOCTHBIC SIBICHUS, aacopOIms": AUCIEPCHBIE CHCTEMBI,
KinaccuduKkanys; CBOMCTBA KOJUIOMIHBIX CHUCTEM; CBETOpaccesHHe B VK-1
5] |KOTIOWIHBIX CHCTEMAX; SMYJIBCHH, NEHBI, A3PO3OITH; TeIH. IMpaxruueckue 2 2 OIK-1
’ "YCTOHYMBOCTE M KOAry/silMs KOJUIOMIHBIX cHcTeM": o0pa3oBaHHE U 3aHATHSA OIK-2
KIacCU(pUKAIKMs KOJUIOUIHBIX YaCTHIl; JABOMHOW 3ICKTPUYCCKUN CIIOH;
CTPOCHHE MHUEIUIbI;, CTAOMIN3aTOPhl KOJUIOMJHBIX CHUCTEM; aacopOIus;
KOATyJISIINSI.
"V3ydeHne CBOMCTB KOJUIOMAHBIX cHcTeM": W3y4eHHE Ipolecca
KOAQryJsilMM  KOJUIOMIHBIX PAaCTBOPOB; B3aWMHAs KOATYISIIUS  30JICH;
BIMSIHAE DJICKTPOJIMTOB; IMPOBEACHUE OJKCIIEPUMEHTa, aHAIM3 M 3alluTa VK-1
JlaboparopHbie
5.2 | pesynbrara. 2 2 OIIK-1
" . " 3aHATHSA
W3ydeHne CBOMCTB MAWCHIEPCHBIX CHCTEM': TMONYyYCHHE KOJUIOMAHBIX OIIK-2
PacTBOPOB; ONpeeIeHHe 3HaKa 3apsa KOJJIOMIHBIX YacTHIL; IPOBEICHUE
9KCHEPUMEHTA, aHAJIN3 U 3alIUTA Pe3yIIbTaTa.
TeMsbl, BBIHECEHHBIC HA CAMOCTOSTENIBHYIO IIOATOTOBKY:
"MeTtonbl HASHTU(DHUKAIIMHA OPTAHUYECKUX COSTUHEHHN", VK-1
53 "Cepocozepxamiyue opraHuuecKie CoeTuHeHus ", CamocTosiTenpHas 2 107 OIK-1
[ "Merons! uccnenoBanust GuonoaMMepos", pabora OIK-2

"[IpocTpaHCTBEHHAs CTPYKTypa OHOMOIUMEpoB"

"OnTHueckue W MOJEKYISPHO-KMHETHYECKHE CBOWCTBA IUCHEPCHBIX




cucrem", "[loBepXHOCTHBIE SIBJICHUSI, ancopomms',
"U3yuenne mporeccoB B pactBopax BMC", "CpoiicTBa AuCHEpPCHBIX
cucrem", "CBOMCTBA KOJUIOUIHBIX CHCTEM"

VK-1
5.4 |IloaroToBka K MpOMEXYTOUYHOH aTTecTalui DK3amMeH 2 9 OIIK-1
OIIK-2

4. ®OH/I OLIEHOYHBIX CPEJICTB

Crpykrypa M cozjepxanne ()OHIA OLICHOYHBIX CPEICTB JUIS IIPOBEACHUS TEKYLIET0 KOHTPOJS M IIPOMEKYTOYHOH aTTecTaluH
npenctasieHs! B [Ipmnoxennn 1 x pabodeii mporpaMMe TUCIIATIIHHEL

5. YYHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1. YueOHble, HayYHbIe H METOAMYECKHE U3TAHUS

ABTOpHI, bubnuorexa /
3anmaBue WsnarenscTBO, roxg
COCTaBUTEIN Konnuectso
1 nunaka H. JI. Oo6r1mast xumus: [y4ue6. mocodue asst By308] M.: Unterpan-Ilpecc, 2005 Bbubmuorexa PI'DY
(PUHX) / 45 ax3.
2 Byxapos C. B., XuUMUS 1 TEXHOJIOTHUS IPOLYKTOB TOHKOTO Kazans: Kazanckuit OBC «YHuBepcurerckas
Hyrymanosa I. H. OpPraHMYECKOTO CHHTE3a: yueOHOe Toco0ue HallMOHAJILHBIH OMOMMOTEeKa OHIIAH»

HCCIIEI0BATENbCKUI
TEXHOJIOTHYECKHH
yuusepcuret (KHUTY),
2013

3  |Axumos, JI. 1, Xumust: yaeOHoe mocobue Cankr-IlerepOypr: CaHkT- 9BC «IPR SMART»

IMaBnos, A. 1. IMerepOyprekuit

rOCyIapCTBEHHBIN
apXUTEKTYPHO-
CTPOUTENIbHBIN
ynauBepcutet, ObC ACB,
2011

4 Bontpomerok, B. B. OO6mias xumus: yuebHoe nocodue Mumnck: Bermsitiias mnikona, OBC «IPR SMART»
2012

5 XUMUS U JKHU3HB: KypHAT Mocksa: Haykallpecc, OBC «YnuBepcureTckas
2021 O6ubnmoTeka OHIANH»

5.2. IIpodeccnonanbHbie 6a3bl JAHHBIX U HH(POPMANMOHHBIE CIPABOYHBIE CUCTEMbI

Tex skcnept https:https://rinh.corpres.ru/docs/
NCC «Koncynsrantllntoc»
HCC «T'apant» http://www.internet.garant.ru/

5.3. IlepeyeHb NpOrpaMMHOro odecneyeHus

Onepanuonnas cucrema PEJ[ OC
Libreoffice

5.4. YueOHO-MeTOANYECKHE MATEPHAJIbI 115 00y4AIOLIMXCS ¢ OTPAHMYeHHBIMHU BO3MOKHOCTSIMH 310POBbSI

[Ipr HEOOXOMMMOCTH IO 3asBICHUIO 00YYarOMIErocsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMH 3J0POBbsI y4€OHO-METOANUECKHE MaTepHaIb]
MPEIOCTABIAIOTCA B (hOpMax, aJaiTHPOBAHHBIX K OTPAHHUYCHHSAM 3IOPOBBS M BOCHPHATHSA MH(popMmarmd. [ Wl ¢ HApyIIEHHSIMH
3penust: B opme aynuodaiina; B neqaTHoi Gopme yBenmueHHBIM mpupToM. I NI ¢ HapyLIIEeHUSIMU CIIyXa: B (hOpMe DIEKTPOHHOTO
JOKYMEHTa; B IeyaTHol ¢opme. st IHIl ¢ HAapyILICHUSIMH OIIOPHO-/IBUraTeIbHOIO armapara: B (opMe 3JIEKTPOHHOTO JIOKYMEHTa; B
neyaTHou (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

ITomemenuss ans BceX BHUIOB PaboT, MPEAyCMOTPEHHBIX YYEOHBIM IUIAHOM, YKOMIUICKTOBAaHBI HEOOXOIMMOM CIENMalN3UpOBAHHON
yueOHOI MeOEIIbI0 U TEXHUYECKMMY CPEJICTBAMH O0Y4EHHUS:

- CTOJIBI, CTYJIBS;

- IePCOHAIBHBIA KOMIIBIOTEP / HOYTOYK (IIePEeHOCHOH);

- IPOEKTOP;

- 9KpaH / UHTEPAaKTHBHAS JOCKa.

JlabopaTopHbIe 3aHATHSA MPOBOIATCA B KOMIIBIOTEPHBIX KiaccaxX, pabodme Mecta B KOTOPHIX OOOPYHOBAHBI HEOOXOAMMBIMH
JHULEH3UOHHBIMH W/WINM  CBOOOTHO pPACHPOCTPAaHSIEMBIMH IIPOTPAMMHBIMU CPEACTBAMH M BBIXOAOM B HMHTepHeT, u/mim B
CIICMAIM3UPOBAHHBIX JIaOOPATOPUSIX, IPEAYCMOTPEHHBIX 00pa30BaTEIbHON IPOrpaMMOii.

IMomemeHust A1 CaMOCTOSTEIBHON PabOTH 00yYJarOIINXCs OCHAIIECHBI KOMITBIOTCPHOM TEXHUKOW C BOSMOXKHOCTBIO TONKITIOUEHHS K
ceru "MHTepHET" M 0OECTIeUeHNEM HOCTYTIA K MICKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHON Cpefe.




7. METOINYECKHUE YKAZAHUA JJIA OBYYAIOIIIUXCSA 110 OCBOEHUIO JUCITUITJINHBI

MeTtonuueckue YKa3aHHus 110 OCBOCHHUIO JUCHUIIIIMHBI TPEACTABJIICHBI B HpHHO)I(eHI/II/I 2K pa60qep“1 nporpamMme JUCHUITIUHBI.




®OH/I OHEHOYHbBIX CPEJICTB
1 OnucaHMe noka3saTeJiell U KpUuTepUueB OlleHUBAHUS KOMIIETEHLMA Ha
pa3/IMYHBIX 3Tanax ux GopMUpoOBaHUs, ONIMCAHHE IIKAJI OLleHNBAHUSA

Hpuioxenue 1

YK-1: CiocobeH ocymecTBIsATh MOMCK, KPUTHUECKUI aHAIN3 U CUHTE3 HH()OPMAIUH, TPUMEHSThH

CUCTEMHBIN moAXoJd AJid pCIICHHWA MMOCTABJICHHBIX 3a1a4

3HaTh: - 3aKOHBI 1
METObI ECTECTBEHHBIX

HayK

Bocnpoussenenue
COACPIKaHNA OCHOBHBIX
3aKOHOB XUMHH

[TonHoTa n
COJICPIKATEIIPHOCTh
OTBETOB IIPH OIPOCE;
COOTBETCTBUE OTBETOB
MaTepuagamMu JEeKIUN u
y4eOHOM JTUTEPATYPHI;
BEPHOCTh OTBETOB Ha
TECTOBBIC 3aJaHMUSI.

Bomnpocs k 3x3amMeny
(1-30), ompoc (1-18),
tectHl (1-5), 3amanus
JUTSE IPAKTHYECKUX
paoor (1-5), 3amanus
JUTs Tab0paTOPHBIX
pab6or (1-5)

YMeTb: - aHaIu3UpOBaTh
HOJIOKEHUS U METO]IbI
XUMHUHU C TIOMOUIBIO
UH(POPMAIMOHHBIX
TEXHOJIOTU

[Touck u c6op
Heo0X0InuMO
nHpopManuu s
pEIICHUS TECTOB,
OTBETOB Ha BOIIPOCHI
cobecenoBaHUSA

BripakaeT cBOM MBICIH B
MIOJIHOTE OTBETOB IPH
pCIIEHUHN TECTOB U
OTBCTOB Ha BOHpOCI)I
coOeceqoBaHUs

Bompocsl k 3k3aMeny
(1-30), ompoc (1-18),
tectHl (1-5), 3amanus
JUTSL TIPAKTUYECKUX
pa6ort (1-5), 3ananus
TUTsE TaOOPaTOPHBIX
pab6or (1-5)

Bnanerts - HaBBIKAMU
aHayM3a JaHHBIX Ha
OCHOBE 3aKOHOB U
MaTeMaTHIECKUX
MojieNied B XUMHUH

[Touck u ucnonbp3oBaHUe
uH(popmanuu B 00JIacTH
XUMUH IS PEIICHUS
OTBETOB Ha BOIIPOCHI U
TECTHI

ObparieHue K
JEKIIMOHHOMY
Marepuany, K yaeOHHMKaM
1 MTHPOPMAIIMOHHOMN
0asze MaHHLIX JJIs OTBETA
Ha BOIPOCHI.

Bompocs! k 3k3ameny
(1-30), ompoc (1-18),
tecThl (1-5), 3amanus
JUTSL IPaKTHYECKUX
pa6or (1-5), 3amanus
U 1abOpaTOPHBIX
pa6ort (1-5)

OIIK-1: CrnocobeH mNpUMEHSTh E€CTECTBEHHOHAY4YHbIE U DKOHOMUYECKHE 3HAHUS TMpPU pPELICHUH

poeCCHOHANIBHBIX 3a71a4 B 00JIACTH TOBAPOBEACHUS;

3HaTh: - OCHOBHLIE
3aKOHBI B3aNMOJEHUCTBUSI
MEXK]ly aTOMaMH B
MaTepuu

Bocnpoussenenue
COZCPIKaHNA OCHOBHBIX
3aKOHOB XUMHUU

ITomHOTA M
COJIEPKATEIHHOCTD
OTBETOB TIPH OIPOCE;
COOTBETCTBUE OTBETOB
Marepuaniamu JIEKIUH u
yueOHOI TUTepaTyphl;
BEPHOCTh OTBETOB HA
TECTOBLIC 3a/IaHHS.

Bormpocs! k 3k3ameny
(1-30), ompoc (1-18),
tectsl (1-5), 3aganus
JUTS IPAKTUIECKUX
pao6or (1-5), 3amanus
JUTSE TaO0PaTOPHBIX
pabort (1-5)




Ymers: - popMynnpoBaTh
3a[1a4uu SKCIIEPTU3HI
COCTaBa M KayecTBa
TOBapOB HA OCHOBE
XMUMHYECKUX 3aKOHOB

ITouck u c6op
HEOO0XOIMMOi
nH(pOpMaLIUU AJIs
pEIICHUS TECTOB,
OTBETOB Ha BOIPOCHI
cobeceloBaHUsA

BeIpaxxaeT cBOM MBICIIH B
IIOJIHOTE OTBETOB IIPH
pELLIEHUN TECTOB U
OTBETOB Ha BOIPOCHI
cobeceoBaHusA

Bomnpocs k 3x3amMeny
(1-30), ompoc (1-18),
tecThl (1-5), 3aganus
JUISL TIPAKTUYECKUX
paoor (1-5), 3amanus
JUTs Tab0paTOPHBIX
pab6or (1-5)

Bnanets: - MmeTomaMu
aHaJli3a U CHHTE3a
MOJTYYEHHBIX
PE3yJILTATOB C
HCIIOJb30BaHUEM 3HAHUI
B 00JIACTH XUMHU

Ilouck u UCIIOIBb30BaHUE
uHpopMaIMy B 00JIaCTH
XUMHH JJISI PEIICHUS
OTBETOB Ha BOIIPOCHI U
TECTHI

OobpamnieHue K
JIEKIIUOHHOMY
Marepuay, K yaeOHuKam
U UHPOPMAITHOHHOM
0a3e MaHHBIX JUIs OTBETA
Ha BOTIPOCHI.

Bomnpocs k 3x3amMeny
(1-30), ompoc (1-18),
tectHl (1-5), 3amanus
JUTSE IPAKTHYECKUX
paoor (1-5), 3amanus
TS Tab0paTOPHBIX
pab6or (1-5)

OIIK-2: Cnoco0eH HCIOJIb30BaTh COBPEMEHHBIE METOJbl MCCIEAOBAHMS, OLEHKU M DKCIEPTU3bI

TOBApPOB;

3HATB: - METOJIBI
HCIIOIL30BaHUs
byHIaMeHTaIbHBIX
3aKOHOB XMMHH B
petieHun 6a30BbIX 3a/1a4
YIPaBJICHUS Ka4E€CTBOM

BOCHpOI/ISBe,I[eHI/IC
COACPIKaHUsA OCHOBHBIX
3aKOHOB XNMHHU

ITonxoTa n
COJIEpKATEIBHOCTD
OTBETOB IIPU OIPOCE;
COOTBETCTBUE OTBETOB
MaTepHalaMH JIEKLIIUI U
yueOHOM JTUTEepaTyphl;
BEPHOCTb OTBETOB HA
TECTOBBIE 3aJJaHUS.

Bompocsl k 3k3aMeny
(1-30), ompoc (1-18),
tectHl (1-5), 3amanus
JUTSL TIPAKTUYECKUX
pa6ort (1-5), 3ananus
TUTs TabOPaTOPHBIX
pab6or (1-5)

YMeTs: - UCIIOJIb30BATh
3HAHUS XUMUU B
pelIeHnu 3a1a4
YIIpaBJICHUA KaU€CTBOM B
TEXHHUYCCKHUX CUCTEMAX C
LEJbIO
COBEPIIECHCTBOBAHU I

[Touck u c6op
HE00X0TUMOi
uHpopManuu st
peIIeHHsI TECTOB,
OTBETOB Ha BOIPOCHI
cobecenoBaHus

BripaxkaeT cBou MBICTH B
MOJIHOTE OTBETOB MPH
pCHIeHI/II/I TECCTOB U
OTBCTOB Ha BOHpOCBI
coOeceqoBaHus

Bomnpocs! k 3x3ameny
(1-30), ompoc (1-18),
tecThl (1-5), 3amanus
JUTS IPAaKTUIECKUX
pabor (1-5), 3amanus
JUTs 1Tab0PaTOPHBIX
pa6ort (1-5)

Bnaners: - HaBLIKaMu
HCIOJIL30BAHUS OCHOB
XAMHH B
npodecCHOHAIbHON
JIeATCIIBHOCTH JIJISI
pelieHus 3aaaq
yIpaBIeHUS KAY€CTBOM

Ilouck u UCIIOIB30BaHUE
nHpopmanuu B 00JacTH
XUMHUHU IJIA pemeHI/m
OTBECTOB HA BOHpOCLI nu
TCCThI

OO6parenue K
JICKITMOHHOMY
Marepuany, K yaeOHHMKaM
1 UTHPOPMAIIMOHHOMN
0asze MaHHLIX JJIs OTBETA
Ha BOTPOCHI.

Bormpocs! k 3k3ameny
(1-30), ompoc (1-18),
tecThl (1-5), 3amanus
JUTS IPAaKTUIECKUX
pabor (1-5), 3amanus
JUTSE TaO0PaTOPHBIX
pabort (1-5)

1.2 llIkansl oneHnBaHus:

Texkymmii KOHTPOJIb YCIIEBAEMOCTH M IMPOMEKYTOUHAs aTTECTAalMsl OCYLIECTBISETCS B
paMKax HaKOMUTEIbHON O0auIbHO-PEUTHHTOBOM cucTeMbl B 100-0ayuibHOM 1IKae:

ITpu cnave sk3aMeHa:

84-100 6ay1oB (OIIEHKA «OTIUIHO)

67-83 6aioB (OIIEHKA «XOPOIIIO»)




50-66 6amI0B (OLIEHKA «YIOBIETBOPUTEIHHO)
0-49 GamnoB (OIIEHKA «HEYIOBIECTBOPUTEIHHO)

2 TunoBble KOHTPOJIbHBIC 33JaHUSl MJIM HHbIE MaTepHAJbl, HEO0OXOAMMBbIE /ISl OLEHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XAPAKTEPU3YIOIIUX 3TAIbI
(popMHUpPOBaHUA KOMIIETEHLUH B IIpoLiecce 0CBOEHHs 00pa30BaTeILHON MPOrPaMMBbI

H~own

o

©oo~Ne

11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.

23.

24.

25.

26.

27.

28.

29.

Bonpocsl k 3k3ameny
Kak paccuuThiBaroTCs MOJISIPHBIE MAacChl 3KBHBAJIEHTOB JJIEMEHTOB, OKCHJIOB,
TUAPOKCUOB, KUCIIOT U COJNEH?
[IpuBectr nmpuMepsl OAHOOCHOBHBIX, JBYXOCHOBHBIX U TPEXOCHOBHBIX KUCIIOT.
Kaxkue conu Ha3bIBalOTCS CpETHUMU, KUCIIBIMU U OCHOBHBIMU? Kak ux momydaror?
Kaxkoit Bua XMMHUYECKOW CBS3M Ha3bIBACTCS KOBAJICHTHOW (IOJSPHOW M HEMOJISIPHOW) U
WMOHHBIN? MeXIy aTOMaMi KaKHX 3JIEMEHTOB OHU 00pa3ytoTcs?
Jaiite ompeneneHus MaccOBOW JIOJIM, MOJSPHOM KOHUEHTpAaUUM W  MOJISIPHOU
KOHIICHTpAIlMX SKBUBAJICHTA.
Kaxkoii nporiecc Ha3bIBa€TCs AIEKTPOITUTUYECKON TUCCOIIMAIUCH?
Kaxkas peakuus HazpiBaeTcs ruaponn3zom? Kakue coiu moaBepraroTcs Tuipoan3y?
Kak u3mensiercst remmnepaTypa KUIEHHUs BOJbI IPU YBEJIMYEHUU BHELIHETO JaBICHUsA?
ChopmynupyiiTe NOpUHIMI CMEUICHHUS pPaBHOBECHH, Ha3bIBaeMblii mpuHIMIOM Jle-
[TaTense.

. Kak wm3Mensiercs KoOHCTaHTa paBHOBECUSA IIPH YBCIMYCHUMU TCMIICPATYpPbl JIA

9K30TEPMHUUECKUX PEaKIi?

Uro npencrasisier co0oit ananu3 BemiectB? [IpuBeaute mpuMepsl.

B uem cyTh rpaBUMeTpHUUYECKOTO aHanu3a’?

B uem cocTout TuTpuMeTprueckuil anaiau3 pactBopoB? [Ipumepsl IpUMEHEHHUS.

UYro npencraniset coboii Mmeroa xpomarorpaduu. HazoBuTe BUIbI 1 001aCTh MPUMEHEHUS
xpomarorpadumu.

UYro npezacrasnseT co0oit MeTo monsiporpadun?

HNonomerpus. PH-metpsl.

OOBSICHUTD CYTh U Ha3HAYeHHE MeTo1a (POTOKOIOPUMETPUH?

B uem cocTout metos cieKTpohOTOMETPUUYECKOTO aHATTN3a BEIIECTB?

Kakas u3 kucnot sBnsercs 0oyiee CUIbHOMN: YKCYCHasl; XJIOPYKCYCHasl; TPUXIIOPYKCyCHas?
Kaxoe n3 ocHOBaHMii ABIsETCS OOJiee CHIIBHBIM: METHJIaMHH, JUMETUIAMHUH, aHUIUH?
CpaBHUTE KUCIOTHBIEC CBOICTBa MapameTudenona, penomna, napanutpodeHona.

Kakoe u3 mnpuBENEHHBIX BEIIECTB ABISETCS KUCIOTOW JIbroMca: STHIIAMUHXIOPH]L
AITIOMUHMUS, 3TaHON?

CpaBHHUTE KUCIIOTHBIE CBOMCTBA BOJIbI, ATaHOJIA, (DeHOIA.

Kakoli U3 npuBeIeHHBIX YTIIEBOJAOPOOB Jierye MOABEPraeTcss MOHOOPOMUPOBAHUIO TIO
MEXaHH3MY DPAIUKAIBLHOTO 3aMelleHrus Sr. Hamummre ypaBHEHHS COOTBETCTBYIOIIUX
peakiuii. K 00pa3oBaHuio, Kakux BEIIECTB MPUBEIET «OOPHIB HEMU»?

Kakas peaknust sBisieTCss KadeCTBEHHOW Ha ajbJCTHIBL: a) THAPUpPOBaHUE; O)
«cepedpsHOTO 3epKaliay; B) C ITAHOIOM?

Kakue peakuuu sBIstOTCS OOUTUMU JIJIsL AJIBJICTHIOB U KETOHOB: a) C TUAPOKCHUIIOM MEIN
(11); 6) ¢ MaHUIOM KaJus; B) peakius dTepupuKanuu?

NnenTndukaius KETOHOB BO3MOXKHA C TIOMOIIBIO peakiuu: a ) ¢ ruapokcuaom meau(ll);
0) ¢ TUIPOKCUIIAMUHOM B) CO CLIUPTOM?

CuHTe3 CIOXHBIX OPraHUYECKUX COEAMHEHUH, YYacCTBYIOIIUX B OHOJIOTHYECKUX
nporeccax.

buonoruueckoe 3naueHue Bobl. BiusHue GU3NKO-XMMHUYECKUX TTapaMeTPOB BOJBI Ha €€
O6uonoruueckue GpyHKINN.



30. YrneBonsl. Kimaccugukanus. CoctaB 1 XUMHUECKUE CBOICTBA.
Kpurepun oueHuBanmsi:

oneHKa «OTauuHO» (84-100 OayioB) BBICTABIACTCS, €CIU HM3JIOKEHHBIM MaTepua
dakTuyeck BepeH, Halu4he TIIyOOKHMX HCUEPHbIBAIOIIMX 3HAHUM B o0beMe MPONICHHOM
MPOrpaMMbl JAUCIHUILIUHBI B COOTBETCTBUHU C MOCTaBJICHHBIMHU IMPOTPAMMON Kypca UEISIMH U
3ajauaMy OOy4YeHUsl; MpaBUiIbHbIC, YBEPEHHBIE JEHCTBUS M0 MPUMEHEHUIO MOMYyYEeHHBIX 3HAHUN
Ha MPaKTUKE, TPAMOTHOE U JIOTUYECKH CTPOMHOE M3JIOKEHHE MaTepuasia MpU OTBETE, YCBOCHUE
OCHOBHOI ¥ 3HAKOMCTBO C JIOTIOJHUTENBHOM TUTEpaTypOii;

OlICHKa «xopolio» (67-83 OaioB) BBICTaBISETCSA, €CIM - HAJIWYUE TBEPABIX U
JIOCTATOYHO IOJIHBIX 3HaHUI B 00beMe MPONUIEHHON MPOrpaMMbl JUCIUILIMHBI B COOTBETCTBUU C
HnensiMu  OOyYeHUs, TPAaBUIBHBIC JCUCTBHUS MO MPUMCHCHUIO 3HAHWN Ha MPAKTHKE, UYETKOE
U3JI0’KEHUE MaTepuaa, JOMyCKalTCs OT/IEeIbHbIC JIOTHUECKHUE U CTHIIMCTUYECKUE TOTPEUIHOCTH,
oOyyJarouuiics yCBOWJI OCHOBHYIO JIUTEpaTypy, PEKOMEHIOBaHHYIO B pabodeil mporpamme
JUCIUIINHBI,

OILICHKA «yIOBJIETBOPUTEIHHO» (50-66 6aisIOB) BHICTABIISECTCS €CIIH - HATMYUE TBEPJIBIX
3HaHUU B 00BbEME MPOMIEHHOTO Kypca B COOTBETCTBUU C IIENIIMU 00yUEHUS, U3JI0KEHUE OTBETOB
C OTICNIBHBIMH OIMOKAMH, YBEPEHHO HCIIPABICHHBIMU TOCIE JOTOJHUTEIBHBIX BOIPOCOB;
MPaBUJIBHBIC B IEJIOM JICHCTBUS IO MTPUMEHEHUIO 3HAHUI Ha TPAKTHKE;

OlleHKa «HeymoBieTBOpUTEIbHO» (0-49 OanioB) BBICTABISCTCSA, €CIM - OTBETHI HE
CBSI3aHBI C BOIIPOCAMH, HAJIMYHME TPYOBIX OMHUOOK B OTBETE, HEIIOHUMAHUE CYITHOCTH U3JIaraeMoro
BOIIPOCa, HCYMEHUE MTPUMCHSITh 3HAHUS Ha MPAKTUKE, HEYBEPCHHOCTh U HETOYHOCTh OTBETOB Ha
JOTIOTHUTEIbHBIE U HABOJISIINE BOIIPOCHI.

Bonpocsl 1uist onmpoca

1. ®ynnameHTalIbHbIE 3aKOHBI XUMHUU

2. Crpoenue atoMma. [Inanerapnas mozens. CTpoeHue 371€KTPOHHOM 000JI0UKK aToMa 110
bopy. ATOMHBIE CITEKTPBI.

3. KsanroBo-mexaHuueckas Mozenab aroma. KBanToBbIe uncia. Pacnpenenenue 31eKTpoOHOB
B MHOT'03JIEKTPOHHBIX aTOMax.

4. Tlepuoanyeckas cucteMa >J1eMeHTOB. [ TaBHast MpHUMHA IEPUOANYHOCTH CBOWCTB
XUMHUYECKHUX AJIEMEHTOB. 3aCEI€HHOCTh BHEITHEH 2JIEKTPOHHON 000JI0YKHA. ATOMHOE
anpo. M3ororsl.

5. TloTeHmman MOHMU3ALMH U CPOACTBO K AIEKTPOHY, UX BIUSHUE HA OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA AJIEMEHTOB.

6. Xumuueckas CBsI3b M CTPOCHHE MOJIEKYII. BBl XUMUYECKOH CBS3H. DHEPTHsI, IJTNHA U
MOJIIPHOCTb XUMHUYECKOM CBSI3U. DJNEKTPOOTPHULIATEIBHOCTb.

7. CKOpOCTb XUMHUYECKOW peaKkuu. 3aBUCUMOCTb CKOPOCTH PEaKLUU OT PUPOJIbI U
KOHIEHTPALlMU PEarupyroIIMX BEIIECTB, AABJICHUS U TEMIIEPATYPBHI.

8. Karamm3 n aBTOKaTanm3. 'oMOreHHBIN U reTeporeHHblid katanus. Maruduropsr. LlenHsre
peaxkuu.

9. HeoOpaTtumMble 1 00paTUMbIE XUMHUECKUE PEAKIH. X IMHYECKOE paBHOBECHE.
KoHcTaHTa XMMHYECKOTO paBHOBECHSI.

10. KoMOMHMpOBaHHBIC METOJIBI aHAJTN3a. XPOMaTo-Macc-criekTpoMerpus. [IpenmymecTra u
0c00EHHOCTH MPOBEJIeHUs UccaeoBaHuil. [Ipumenenue.

11. [leppoguueckuii 3akOH U TEepUOAMYECKas cucTeMa XuMHYeckux siementoB [ .
MenzeneeBa Ha OCHOBE MPEACTABICHUM O CTPOEHUN aTOMOB. 3HAYEHHUE MEPUOINYECKOTO
3aKOHA JUJI Pa3BUTHS HAYKH.

12. CtpoeHne aTOMOB XMMHUYECKHUX HJIEMEHTOB M 3aKOHOMEPHOCTH B U3MEHEHHH MX CBOWCTB
Ha IIpuMepe:

a) 2JIEMEHTOB OJIHOTO IIEPUOJA;
0) J1IEMEHTOB OJJHOM IVIaBHOM MOJTPYIIIIHI.



Bonoponubie coeiHeHUsT HEMETAIIOB. 3aKOHOMEPHOCTH B UBMEHEHUU UX CBOMCTB B
CBSI3H C

13. BogopoHbie COeAMHEHHUS] HEMETaUIOB. 3aKOHOMEPHOCTH B M3MEHEHHU WX CBOWCTB B
CBSI3M C TMOJIOKEHUEM XUMHUYECKUX JJIEMEHTOB B mnepuoandeckod cucteme .M.
Menpaeneena.

14. Beiciie OKCHABI XUMHYECKHUX JJIEMEHTOB TpPEThETr0 NepHoja. 3aKOHOMEPHOCTH B
M3MEHEHUU UX CBOMCTB B CBSI3M C MOJOKEHUEM XMMUYECKUX 3JIEMEHTOB B IEPUOINYECKON
CHCTEME.

15. Beicuine KUCIOpOAOCOAEPKAIINE KUCIOTHl XUMUYECKUX 3JIEMEHTOB TPETHEro MEepHoja,
MX COCTaB M CPABHUTEJIbHAS XapaKTEPUCTUKA CBOMCTB.

16. Bunbl XUMHYECKOW CBSI3W: HMOHHAs, METAJUTMYECKas, KOBAICHTHAas ( TONSpHAs U
HETOJISIPHAS ); POCTHIC U KPATHBIE CBS3H B OPraHUYECKUX COCTUHCHUSX.

17. Knaccudukarus XuMHUECKUX PeaKliii B HEOPTaHUYECKON U OPraHnYecKOi XUMUH.

18. Peakuuu noHHOTO OOMEHA. Y CJIOBHUS X HEOOPATUMOCTH.

Kputepuu onienuBanusi:

Kpurepun oueHruBanus
15-25 6amnos CTYJEeHT paboTy BBIIIOJHMJI CAMOCTOSTENIFHO U 1al OTBETHI Ha BCE
MOCTaBJICHHBIE BOTIPOCHL;

5-14 6amna CTYJEeHT paboTy BBIITOIHWI, HO HE Ha BCE BOMPOCHI 1al OTBET
0-4 CTYJCHT pabOTy HE BBITIOJIHII, HE 3HACT TEOPETUUCCKUX OCHOB ISl €€
BBIIIOJTHCHU S

MaxkcumanbHoe yucio 0awios 25 0aJ10B.

TecTbI

Tect 1 «O0mIast XUMUSI»
1. KonudecTBo 35eMeHTa, KOTOPOE COEANHAETCS ¢ OJHUM MOJIEM aTOMOB BOJIOPOJA HJIM 3aMEIaeT
€ro B XMMUYECKUX PEaKLUIX Ha3bIBACTCA

BapuanTs! oTBeTa:
a) MOJIIPHBIM 00BEMOM;
0) MOJIIpHOH Maccoii;
B) 9KBHUBAJIICHTOM;
T') 9KBUBAJICHTHOI MacCoii.
2. Beicmiast HONOXUTENBHASL CTEIIEHb OKUCIICHHS 3JIEMEHTAa OTIPEeIeTCS
BapuanTs! oTBeTa:

a) HOMEPOM IIepUo/a;

0) HOMEpOM TPYIITIH;

B) 3apsAA0OM SIpa;

T') SKBUBAJICHTOM.
3. MonsipHO# KOHIIEHTPAIUEH HA3hIBACTCS
Bapuants! oTBeTa:

a) YMCII0 MOJIEH pacTBOPEHHOT'O BEIIECTBA, CoAeprKaleecs B 1 IuTpe pacTBopa

0) 4rcIo TpaMMOB PaCTBOPEHHOTO BEIIECTBA, COJlepKaleecs B 1 IuTpe pacTBopa
B) YHCJIO MOJIEI paCTBOPEHHOTO BEIIECTBA, COEprKaIieecsd B | IUTpe pacTBOPUTENS
I') YHCJIO SKBUBAJIEHTOB PACTBOPEHHOI'O BEILIECTBA, colepKalieecs B 1 uTpe
N. bojee akTHBHBI U CIIOCOOHBI BBITECHSTH U3 PACTBOPOB COJIEH MEHEE aKTHBHBIE METAJLIbI
Bapuants! oTBeTa:

a) METaJUIBL, CTOSIILIME B PSAY HAIIPSDKEHUN JieBee

0) MeTalIbl, CTOALINE B PSAY HAPSHKEHUH MpaBee

B) METaJUIBI, CTOSIIUE B PSTy HAMPSHKEHUN TTOCIIe BOAOPOIa



Tect 2 «XUMUYECKU aHAIN3»
1. MeTtoapl aHaM3a, OCHOBAHHBIC Ha CIIOCOOHOCTH BEINECTBA MOTJIONIATH CBET OINPEJCICHHON JTUHBI
BOJIHBI, Ha3bIBAIOTCH ...
Bapuantsl oTBeTa:
a) MMOTeHIIHOMETPHUIECKIMHU;
0) creKTpo(hOTOMETPHICCKUMU;
B) (OTOAIMHUCCHOHHBIMH;
T) paTuOMETPUUCCKUMH.
2. Xpomatorpadus — 3T0 PU3NKO-XUMHICCKII METOJ] pa3aeiicHUs BEIIECTB,
OCHOBAHHBIN Ha
Bapuants! oTBeTa:
a) n30MpaTeIb-HOM TOTJIOMIEHNH OJHOTO BEIIECTBA IPYTHM;
0) pa3IMYHON PacTBOPUMOCTH OJJHOTO BELIECTBA B Pa3IUYHBIX PACTBOPUTEISIX;
B) pacmpe/ieieHNH KOMIIOHEHTOB CMECH MEXIy AByMs (pazamu;
T') Pa3IUYUH B CIIEKTPAIBHBIX XapaKTePUCTUKAX Pa3JIENIIEMbIX BEIIECTB;
3. Metox pa3meneHus, OCHOBaHHBIH Ha TPOHMKHOBEHHWH MOJIEKYJI W HOHOB depe3 MemOpaHy,
HEMPOHUIIAEMYIO JJIsl KOJUTOUHBIX YaCTHII, Ha3bIBAETCS
a) THaTi30M;
0) mepeHocoM;
B) 3J1eKTPOhope3om;
T') KoaryJssuuei.
n. Meton ompeneneHUss MOJSIPHOW MacChl PACTBOPEHHOTO BEIIECTBA 1O MOHIKEHHUIO TEMIIEPaTypbl
3aMep3aHusl ero pacTBOpa Ha3hIBACTCH ...
a) MepEeroHKOM’;
0) KpHOCKOTIHE;
B) 20yITHOCKOIIHEH;
T') 9KCTPaKIIHEH.

Tecr 3 «Oprannyeckast XUMHUsD»
1. I3omepueii Ha3bIBaIOT
BapuanTs! oTBera:
a) MPOSIBIIEHUE PA3JIMYHBIX CBOWCTB, CBSI3aHHOE C Pa3jIMYUEM B CTPOSHUH MPHU OJMHAKOBOM COCTAaBE;
0) nposIBIICHHE OJIMHAKOBBIX CBOWCTB IPH Pa3IMUUK B COCTABE;
B) B3aUMHOE BJIMSIHHE ATOMOB B OPTaHUYECKHUX MOJIEKYJax;
T') CBOHCTBO XMMHYECKUX AIIEMEHTOB 00Pa30BhIBATh COEAMHEHUS IEPEMEHHOTO COCTaBa.
2. [IpenenbHbIe YIieBOIOPOIbI (KaHbI) 00pa3yrT FOMOJIOTHYECKUH psfl ¢ o01e hopMyIioit
BapuanTsl oTBeTa:
a) CnHa,
0) CaHans2
B) CnHne2
r) CoHan+1
3. llpucoennHeHNe BOABI K AIKEHAM B IIPUCYTCTBUU KaTalli3aTopa MPUBOIUT K 00pa30BaHUIO
BapuanTsl oTBeTa:
a) KapOOHOBBIX KHUCIIOT;
0) criupTOB;
B) aJIbJACTHIOB;
T') KETOHOB.
Nn. 'maBHOE OTNIHMYME peaKHii TOTMMEPU3aUH U TIOJIMKOHCHCAIMH B TOM, YTO
Bapuants! oTBeTa:
a) OHU HIIyT NIPH pa3HON TeMIlepaType;
0) IPOIYKTHI 3THX pEaKIMi UMEIOT pa3Hble CBOICTBA,;
B) peaKiys NOJIUKOHICHCALIUH COTIPOBOKAAETCS BhIIEIEHEM; HU3KOMOJIEKYJISIPHOTO TPOIYKTa;
T') peakIusl MOJIMMEPHU3AIINU COTIPOBOXKIAETCS BBIICIICHUEM HIU3KOMOJIEKYIISIPHOTO TIPOYKTA.
Tect 4 «buoxumus
1.  VYrneBozapl NpOSBISAIOT ONTHYECKYIO AKTUBHOCTD. 3€pKaJbHBIE H30MEPHI MOJIHOCTHIO MIEHTHYHEI
JPYT IPYTY 32 UCKITIOYSHUEM



BapuanTs! oTBeTa:

a) HEKOTOPBIX XMMUYECKUX CBOMUCTB;

0) yrua, Ha KOTOPBII OHH BpalaloT TIOCKOCTD MOJISIPH30BAaHHOTO CBETA,

B) TeMIIeparyp IJIaBICHUS

I') aTOMapHOI'0 COCTAaBa MOJICKYJIBI.

2. I'mukoreH B opraHu3Me BBHITTONHAET (DYHKIIHIO 3a1acHOi (hopMBI

Bapuanrtsl oTBeTa:

a) QpyKTO3HI;

0) rajgaKTo3sl;

B) TJIIOKO3BI;

T) caxapo3bl.

3. IlanpMUTHHOBAS U CTEAPUHOBAsI KUCIIOTHI OTHOCATCS K KJIaccy

Bapuantsl oTBeTa:

a) MOJMHEHACHIIICHHBIX;

0) HEHACHITIICHHBIX;

B) HACBIIIECHHBIX;

T') OJIMHACHIICHHBIX.

n. Jlenatyparueii Oemka Ha3pIBaeTCS

Bapuantsl oTBeTa:

a) yTpaTta TpeXMEpHOH KOH(OpMaIIUY, PUCYITCH OSIIKOBOI MOJICKYIIC;

0) pa3pbIB NENTUIHOMN IICTIH;

B) 00pa3oBaHue CBs3ei MEXKIY HECKOIBKAMHU MOJIEKYJIaMu OelKa;

T') IPOLIECC MOTMMEPH3aIUU aMUHOKHUCIIOT.

Tect 5 «KoyutonaHass XuMus»

1. KomnougHast cucrema o0Omamaer M30BITKOM CBOOOJHON TOBEPXHOCTHOH SHEPTHH M CTPEMHUTCS
COKpAaTHTh €€ 3a CYET

BapuanTtsl oTBeTa:

a) YBEJIMYCHUSI CYMMAapHOI TIOBEPXHOCTHU pa3ziesia U YMEHBIICHUSI IIOBEPXHOCTHOTO HATSKCHHUS,
0) yBelIM4YeHNsI CYMMapHOI TIOBEPXHOCTH pa3zieia U MOBEPXHOCTHOTO HATSHKEHUS,

B) YMEHBIIIEHNSI CYMMapHO# MOBEPXHOCTHU pa3/ieia U TOBEPXHOCTHOTO HATSKEHMUS;

') YMEHBIIEHHUS] CyMMapHOU MOBEPXHOCTH pa3ziesia ¥ MOBEPXHOCTHOTO HATsKEHUS.

2. IloBepXHOCTHO-aKTUBHBIMH Ha3bIBAIOT BEILECTBA, J0OABJICHNE KOTOPBIX

BapuanTs! oTBeTa:

a) HE OTpaXa€TCd Ha BEJIMYMHEC MTOBEPXHOCTHOI'O HATSKCHUSA

0) yBenM4YMBaET MOBEPXHOCTHOE HATSKEHUE;

B) YMEHBIIAET IOBEPXHOCTHOE HATSHKEHUE;

T) copbupyercsi B 00beMe BeIlecTBa.

3.Koarynupyroiiee 1eicTBUE 0OBIYHO OKa3bIBAET HOH

BapuanTs! oTBeTa:

a) 3apsiJi KOTOPOTO 10 3HAKY COBIAJIAET C 3apsI0M IMOBEPXHOCTH KOJJIOWIHBIX YaCTHII,
0) 3aps]1 KOTOPOTO 10 3HAKY MPOTUBOIOIOXKEH 3aps Ty TTOBEPXHOCTH KOJUIOUTHBIX YACTHII;
B) BaJICHTHOCTh KOTOPOT'O HUXKE;

T') BAJIGHTHOCTb KOTOPOTO BBILIE.

n. CenuMeHTaIMsI KOJUIOUIHBIX YaCTHII 3TO MPOILECcC

BapuanTs! oTBeTa:

a) KOHIIEHTPUPOBAHKE YacTUI] HA IIOBEPXHOCTHU pazzena das;

0) mepenoca dYacTHIl M3 MecTa ¢ Oojiee BBICOKOW WX KOHIIEHTpalMedl K MecTy c Ooyiee HU3KOH
KOHIIEHTpalneH;

B) OCeJlaHMs YaCTHII Ha JHO MOJI AEHCTBHEM CHJIBI TSKECTH;

F) CIIMSIHHUE OTACIBbHBIX YaCTHII B 60.]'[66 KPYIIHBIC.

Kpurepun ouennBanus:

WHCTpyKIMS MO BBINOJHEHUIO: 00yUaroImeMycsi He0OX0JMMO BBIOpaTh O/IMH MPaBUIIbHBIN OTBET
U3 TIPEIOKEHHBIX.

15-20 Ganna BbIcTaBIsieTCS CTYICHTY, €CIM IOJy4YeHBbl MpaBiibHbe 0TBeTHl Ha 90-100%
BOIIPOCOB TECTA;



10-14 Oamna BbICTaBiIsIeTCA CTYACHTY, €CIM TIOJy4eHbl NpaBuUibHbIE OTBEeTHl Ha 70-80%
BOIIPOCOB;

4-9 Gann BBICTABIISIETCS CTYJIEHTY, €CJIM TOJIY4EHBI ITpaBUiIbHBIE OTBETHI HAa 50-60% BONpPOCOB;

0-3 6a1oB BeICTaBIIETCS CTY/AEHTY, €CIIU I0Jy4YEHbl IIPaBUIIbHBIE OTBETHI MeHee, ueM Ha 50%
BOITPOCOB;

MaxkcumanbpHas cymma 6amioB 20 6aioB

3aiaHus 1J151 NPAKTHYECKUX PadoT
IIpakTuyeckoe 3ananue 1
1. B 380 mx Boas! pactBopuiu 20 r noauaa kanusi. OnpeaennTe MacCoBYIO 00 COIU B
[IOJIyUEHHOM pacTBOpE.

2.CKoJbKO MOTPeOyeTCs COJIM M BOBI JIsl IPUTOTOBIICHUS pacTBopa maccoi 180 r, ¢ MaccoBoi
noJieit pactBopérHoro Bemiecta 20 %.

[Tosicnenue k 3agade: Macca BoJibl M coii B cymme aanyT 180 r. Tak kak n3BeCTHA MaccoBast
JI0J15, MO’KHO HAMTH Maccy COJIM, a 3aTEM MacCy BOJIBI.

3.Kakoii 06bEM KHCI0pOa MOKET ObITH MOMydeH U3 5 M° BO3/IyXa, eclii 00beMHas 105
KHCII0pOoJia B BO3yxe cocTasiser 21%?

4.T'a3oBas cmech cocrout u3 propa(Fz), xiaopa (Cl2), aprona (Ar).O6sémuas 10515 rasa Gpropa
40%, oowémHas noJs rasa xjaopa 20%. Onpenenure maccy aprona (Ar) B cocrase 11,2 mutpos
CMECH MPH HOPMAJIbHBIX YCIOBHSIX.

IosicHenue k padore
® =Mg-ga/ Mp-pa
¢ BElIeCTBA cmecn(o6"15>éMHa5I HOHH) :VO,HHOFO p-sa | Vemecn

Cko1bKO TpaMMOB XJIlOpHJa HATpus norpedyercsi Ajasi npurorosjaeHusi 250 r 10%-ro
pacTBopa?

Pemenue

1.0Onpenenum Maccy BellecTBa B pacTBOPE:

mB-Ba=0® - M p-pa=0,1 - 250 = 25 r xnopuna Hatpus

2.0npenensieM Maccy BOJIbl, HEOOXOAUMOM Il IPUTOTOBJIEHUS PacTBOpa:

m H20 =m p-pa—mB-Ba=250-25=225r

2. Bpruuciaure 00bEMHYIO OO0 a30Ta B CMeCH ra3oB, cojep:kamei 32 s a3ora, 48 a
yIJleKHcJI0ro ra3a, 36 j reaus u 14 1 Bonopoaa.

Jano: Pemenue:

V(N2) =32 n 1.Haiiném 00bEM cMecH Ta30B:

V(CO2) =32 n V(emecn) = V(N2) + V(CO2) +V(He)+ V(H2)= 321 +
V(He) =32 n 4811 +36m +141 =130 1

V(H2) =32 n 2.Haiiném 00bEMHYIO JOJIO a30Ta B CMECH:

Haiitu: ¢ semecrsa evecn =V (N2)) Vemeen = 3211/ 1301 = 0,246, wmu 24,6%
#(N2) -? Otsert: ¢(N2)= 0,246, unu 24,6%

IIpakTHueckoe 3aganue 2
1.B 150 r Boas! pactBopmin S0r ¢ocdopHoit kucnoTsl. Haliure MaccoByro 1010 KHCIOTHI B
MOJIy4EHHOM pacTBOpe
2.CKOJIBKO TpaMM BOJIbI M HUTpaTa HATPUsL HYKHO B3SITh, UTOOBI MPUTOTOBUTH 80T 5-% pactBopa?
3.Haiitu maccy a3ota, nosydenHoro u3 2801 Bo3gyxa, €Cii U3BECTHO, YTO 00BEMHAs J10J1 a30Ta
B BO3yX€e cocTaBisieT 78%?



4.B pactBope Maccoit 100r comepxkutcst xsopua Oapust maccoil 20r.KakoBa maccoBas nois
xjopuaa 6apus B pactBope?
5.Caxap maccoit St pactBopunu B Boje maccou 20r. KakoBa maccoBast nonst (%) caxapa B
pactBope?
IosicHenue k padore

® =Mg-pa/ Mp-pa
¢ BeleCTBa CMecn(06T>éMHa51 I[OJBI) =V osioro p-sal Vemecn

IIpumepnas 3anaya.
B 100 rpammax Bozsl pactBopuin 25 rpammoB cosi KCI. Onpenennts MacCoBYIO IOJIH COJH B
[IOJIyUEHHOM pacTBOpE.

Hano:

o (%)=m(BemectBa) / m (pactopa) -100%

m(H20)= 100r

m(KCI)=25r

o (pactBopa)-?

Pemenue:

® (%)=m(KCI) / m (pactBopa) -100%

m (pactBopa)= m((H20) + m(KCIl)=100r + 25r =125r

® (%)=m(KCI) / m (pactBopa) -100%= © (%)=25r/ 125r -100%

o (%)=20%
Ortser: 20% pactBopa KCI

IIpakTHyeckoe 3aganue 3
1.CornacHo TEpMOXUMUYECKOMY YPAaBHEHUIO PEAKIINH
CH4 +202=CO02 + 2H20 + 802 kI
OTIpENIeNIUTE KOJMYECTBO TEIJIOTHI, BBIACIUBIIEHCS IPU CKUTAHNUU 24 T MeTaHa.
2. TennoBoit 3¢ ekt peakuuu ropenus cepsl paseH 297 k/Ix. Kakas macca cepsl cropena, eciu
BBIIETTIIIOCH 742,5 KK TETUIOTHI.
3.I1o repmoxumuyeckomy ypaBHenuto H2 + CI2 = 2 HCl + 184,36k /1 paccunTaiite, Kakon
00BEM 3aTpayeH Ha 0Opa3zoBaHUE XJIOPOBOA0PO/Ia (TIPH H.Y.), €CIIU MPH 3TOM BbIeNMI0ch 921,8
KJ[>K TETIOTHL.
4.Tlosicuenue K pabote
OnpenenuTe KOIUUECTBO TEIIOTHI, KOTOpOE BblenseTcs npu oopazoBanuu 120 r MgO B
pe3ynbTare peakiiuy TOpeHusl MarHus, C MOMOIIBIO TEPMOXUMHUYECKOT0 ypaBHeHHs: 2Mg + O2
—2MgO + 1204 x/Ix
JlaHo:
m(MgO)=120r
Haiitu:
Q-?
Pemenue:
1)OnpenensieM KOIUYECTBA OKCUAA MarHus, UCHONb3Ys (OpMyITy JUIsl HAXOXKIEHHS KOJTMUECTBA
BEIIIECTBA Yepe3 Maccy.
n=m/M
n(MgO) = 120r / 40 r/monb = 3 MoJb
2) CocrasisieM MpOIOPIHIO € YUETOM K03 (DUIIMEHTOB B YpaBHEHUHU PEAKLIUU
ITo ypaBuenuto 2 Mot MgO — 1204 x/Ix
ITo ycnosuto 3 monst MgO — Q1
Ortcrona
Q1=1803



Ortger: pu o6pazoBanuu 120 r okcuaa maruus Beiaenutcst 1803 kI snepruu.
IIpakTnueckoe 3aganue 4

CocraBbTe U30MEPHI CIEAYIOIINX BELIECTB:

C6H14, C5H10, C6H13Cl, CAH9OH

CrpykTypHas u3omMepust

OO0ycroBieHa, Kak MPaBUIIo, Pa3IUUUsIMU B CTPOSHUH YIJIEPOJHOTO CKeJleTa, T100

HEOJIMHAKOBBIM PACIIONIOKEHUEM (DYHKITMOHAILHBIX TPYIIN WM KPATHBIX CBSI3CH.

W3omepust yriaepoaHoro ckenera

1)CH3 — CH2 -CH2 —CH2 — CH3 H-neHTan

2)CH3 - CH -CH2 — CH3 2-metunbyran
I
CH3

3) CH3
I
CH3 - CH-CH3 2,2 —mumerunmnmporian
I

CH3
M3omepust 10 MOJ0KEHUIO ObIBACT TPEX BHIIOB:
. KPaTHBIX CBsI3el — M30Mepbl 00pa3yroTcs Oarogapsi epeMeIieHII0 KpaTHBIX CBS3EH B
mosekyse: CH2=C=CH-CH3 (0yranuen-1,2) u CH2=CH-CH=CH2 (0yranuen-1,3);
. (YHKIMOHABHOW TPYIIIBI — U3MEHEHHE MOJI0KEHNS (PYHKIIMOHATIBHOTO PaHKaa;
CH3 -CH2-CH20H (mponano:i-1) u CH3- CHOH-CH3 (nponanon-2);
. 3aMeCTUTENS — IPHUCOEANHEHUE PaIMKajia K IpyroMy aToMy yriepoja B MOJIEKYJIe:

CH3-CHCI-CH2-CH3 (2-xmop6ytan) u CH2C1-CH2-CH2-CH3 (1-xs10p0yTan).

IIpakTHyeckoe 3agaHue S
3agaya 1. Onpenenute MOJIEKYIAPHYIO (OPMYITy YIIIEBOJIOPOAA, €CIIM MAaccoBasi J10JIs yIiiepoja
paBHa 85,75, a Bogopoaa-14,3%. OTHOcUTEIbHASI IUIOTHOCTH 3TOTO BEIIECTBA 10 a30Ty MPUMEPHO
paBHa 2.
3anaya 2. Haiitu MosnekyssipHyto (OpMyITy IpeaebHOTO yIIeBOI0pOIa,
MaccoBas J10JIs yriiepoaa B koropoMm 83,3 %
3anaya 3. IIpu cxxuranuu 29 r yriieBojopo/ia 00pa3zoBajioch 88 T yIJIEKUCIOTO raza u 45 1 Bojbl,
OTHOCHTENbHAs IUIOTHOCTH BELIeCTBa [0 BO31yXY paBHa 2. HaliTi MosnekynsapHyto Gpopmyiy
yIJI€BOAOPOAA.
3anaua 4. [Ipu cropannu 11,2 r yriesonopoa nosrydmim OKCH yriiepoaa Maccoit 35,2 T 1 Boy
Maccoii 14,4 r. OTHOCHUTENbHAS TUIOTHOCTB 3TOTO YTIIEBOJ0PO/Ia IO BO3yXY paBHa 1,93.
BeiBeuTe MONEKyIsIpHYIO GOpMYITy.
4.Tlosicuenue Kk pabote
3anaya.llpu cxxuranuu 29 r yrieBogopoaa oopa3oBanoch 88 I yriekucsioro raza u 45 r Bojibl,
OTHOCHUTEIIbHAs TUIOTHOCTD BEIIECTBA 110 BO3AYyXY paBHa 2. Haiitu Monekymsipayto hopmyry
yIJ1€BOAOPOAA.
Pemenne
1.3anucarp ycrnoBue 3a1auu
Jano:
m(CxHy)=29r
m(CO2)=88r
m(H20)=45r



DBo3n(CxHy)=2

Haiitu:

MoJeKyIsipayto popmyiny CxHy

2.HaiiTi OTHOCUTENBbHYIO MOJIEKYJISIPHYIO MaccCy BEIlleCTBa:
Mr = DBo3x * Mr(Bo31.)

Mr(CxHy)= 229=58

3.HaiiTu xonnyecTBo BelecTBa 00pazoBasiierocs okcuaa yriaepoga(IVv):
n(CO2)=m(CO2)/M (CO2)

n(C0O2)=88/44=2 moib

4.HaiiTi KOJIMYeCTBO BEILIECTBA YIJIepo/a B COKKEHHOM BEIIECTBE:
n(C) =n(CO2)= 2 momnb

5.Haiitu KoaruecTBO BEIIECTBA BOJIBI:

n(H20) =45/18 = 2,5 monb

6.HaiiTu Konmu4ecTBO BelecTBa BOJOPOa B COKKEHHOM BEIIECTBE:
n(H) = 2n (H20)

n(H) = 2,5 « 2= 5 momnp

7.Haiitu mpocreinnyio popmyIiy yriieBoI0poa:

n(C):n(H)=2:5,

cliefioBaTeNbHO, pocteiias popmyna — C2HS
8.Haittu uctunnyro ¢popMyiy yriieBoaopoa:
Mr(C2H5) = 29,

Mr(CxHy) = 58,

CrnenoBarenbHo, uctuHHas popmyna — C4H10.

3anaya. Halitu MosnekynsapHyto popMyiy BelecTsa, cogeprxaiuero 81,8 %
VYraepona u 18,2 % Bonopona. OTHOCUTENBHAS IJIOTHOCTH BELLIECTBA IO a30TY paBHa 1,57.
Pemenue

1.3anucarpb ycioBue 3a1auu.

JlaHo:

o (C) =81,8%

o (H) =18,2%

DN2(CxHy) =1,57

Haiitu:

MoJtekyssipayto hopmyiny CxHy

2.BBIUMCANTE OTHOCUTENBHYIO MOJIEKY sipHYI0 Maccy Mr(CxHy) o
OTHOCHUTEJIbHOM IIIOTHOCTH:

Mr = DN2 « Mr(N2),

Mr(CxHy) =1,57 « 28= 43,96 = 44

3.Haiitu nnnekcel X 1 y o otHomeHno W(3) / Ar(D)
x:y=W(C)/ Ar(C) : W(H) / Ar(H),
xy=0,818/12:0,182/1=0,068 : 0,182 =3:8

4.3anucath npocreunyro Gopmyny: C3HS.
[TpoBepka: Mr(C3HS) = 44, cnenoBarensHo, C3H8-uctuaHAs dhopmyrna.

| | Kpurepuu ouennBanus




10-15 GamoB CTYJEHT paboTy BBITIOJHUI CAMOCTOSTEIHHO U J1aJl OTBETHI HA BCE
IOCTaBJICHHBIC BOIIPOCHI;

3 -9 Gamna CTYAEHT pabOoTy BBINOJIHUII, HO HE Ha BCE BOMPOCHI JJall OTBET
0-2 6amoB CTYAEHT pabOTy HE BBIIOJIHUII, HE 3HAET TEOPETUUECKUX OCHOB JUIS €€
BBITIOJTHEHUS

MaxkcumanbHas cyMma 6o 15.

3ananus 1151 J1adOpPaTOPHBIX padoT
JlabopaTopHoe 3axanue 1

Onwim. 1 I]enouku npeBpanieHui
OcyiecTBUTe IpEBpaIICHHs] B COOTBETCTBUU C 3aJlaHHeM cBoero Bapuanta. CocTaBbTe
MOJIEKYJIIPHBIC YPAaBHEHUSI pEaKIIHil.
Bapuanm 1
CuSO4 — Cu(OH)2 — Cu(NO3)2 — Cu3(POa):
CrClz — Cr(OH)3 — Cr2(S04)3 — PbSO4
!
Naz[Cr(OH)e]
Bapuanm 2
ZnS04 — Zn(OH)2 — ZnCly; — Zn3(POs4)2
l
Naz[Zn(OH)4]
FeClzs — Fe(OH)3z — Fe(NO3)z — FePO4
Bapuanm 3
Al2(SO4)3 — AI(OH)3z — AICI3 — AlIPO4

!
Na[AlI(OH)4]
BaCl, — BaCO3z — Ba(NO3), — BaSOa4

Bapuanm 4
Pb(NO3)2 — Pb(OH)2 — Pb(CH3COO), — PbF:
!
Naz[Pb(OH)4]

MnSOs — Mn(OH)2 — Mn(NO3)2 — MnCO3
JlaGopaTopHoe 3ananue 2
[IpuBenuTe mpuMeEpsl peaklnii MOJyYEeHUs U XUMUYECKUX CBOMCTB BEIIECTB B COOTBETCTBUU CO
CBOMM BAapHUaHTOM:

Bapuant 1 2 3 4
Na.O CO2 MgO SO,
Mg(OH): NaOH Ca(OH)2 KOH
Bemecrtna HCI H>SO03 H2S04 H.S
Be(OH): Pb(OH)2 Zn(OH), Al(OH)3
FeCls K>COs3 CuSOq4 Pb(NO3)2

1. Hanumure GopMyibl CIEQYyIOUIMX BEMIECTB: Cyibdar nuHka; okcua xyopa (VII);
azoTHas kucnota; ruapokcup koOanbra (III); xmopun ruppoxcoxenesa (III); meracumukar
IIOMUHUS; IMAHUJT KAJIBLUS; XJIOPHAs KUCIIOTA; TUXPOMAT JIUTHUS; TUAPOCYIb(UT Oapusi; HUTpAT
meau (II); okcmpa HaTpusi; qUXpomar HaTpus; mepxjopaT MarHus; HUTpUT cBuHua (II); amerar
xene3a (II); kapOoHat aMmMoHMs. YKa)XHTe, K KAKOMY KJIACCy M THUITy OTHOCSATCS 3TH BEILIECTBA.

2. Kakne u3 repedyrcieHHbIX HUKE BEIIECTB OYAYT pearupoBaTh ¢ BOJOW: OKCHUJI HATPHS,
okcua cepbl (IV), okcun xpemuus (IV), ammmak, oxcup kambiusi, kanuid, okcun memu (ID),
cepebpo? CocTaBbTe ypaBHEHHUS BO3MOKHBIX PEAKITH.



3.C kakuMHM U3 TEPEYUCICHHBIX BEIIECTB OYyIET pearnpoBaTh COJSHAS KHUCIOTA!
YIJIEKUCIIBIN Ta3, OKCUJ KajlbIlHs, CepHas KUCIOTa, TUAPOKCU Oapusi, MarHuii, KapOoHaT Kaus,
HUTpAT HATPUsl, MEJIb, XJIOPUJ THIpoKconnHKa? CocTaBbTe ypaBHEHHUS BO3MOXKHBIX PEAKIIHIA.

4. C KakuMU U3 MEePEUHCICHHBIX BEIIECTB OyAeT pearupoBarh TUIPOKCU]] HATPUS: OKCH]T
Kanust, okcua docdopa (V), a30THasg KHUCIOTA, TUAPOKCH] KalbLUs, TUAPOKApOOHAT HATPHA,
Hutpat kanus, xiopua meau (1), ruapokcun sxenesza (I1I)? CoctaBbTe ypaBHEHUSI BO3MOMKHBIX
peaKkuuu.

5. Ocyl1iecTBUTE CIIEAYIOIINUE TPEBPALLICHHUS:

Fe — FeClz — Fe(OH)z; — Fe(NO3)3 — Fe203 — Fez(S04)3

!
(FeOH)(CHsCOO);

JlaGopaTtopHoe 3aganue 3

1. bonpmryto mpoOuMpKy HpuMepHO Ha 3/4 3amolHUTE AWCTHJUIMPOBAHHOW BOOM.
JloGaBbTe 2 Kamiy HACBHILEHHOTO pacTBopa xyopuaa xkenesa (III), 2 kamim HachlIEHHOTO
pacTBopa THOIMAHATA KaJWsl, 3aKpOiTe MPOOUPKY MPOOKOH U MepeMenIaiiTe pacTBOPHI.

2. ITomy4yeHHsbIi pacTBOp pasiieiiTe OPOBHY B YEThIpE MaJICHbKUE TPOOUPKHU, 3aTEM:

e B IIepBYIO MPOOUPKY A00aBbTE | KamIo HACBIIIEHHOTO pacTBopa xyopuaa xkenesa (I11);

® BO BTOPYIO IPOOMPKY — | KaruTio HACHIIIEHHOTO pacTBOPa THOLMAHATA KaJIHS;

® B TPEThIO IPOOUPKY C MOMOUIBIO IINATeNs J00aBbTE HEMHOI'O KPUCTAIIMUECKOTO XJI0pUa
Kajus, B30onTaiire;

® UETBEPTYIO MPOOUPKY OCTABbTE JIJIsl CPABHEHUS (KOHTPOJIB).

3. OOpaTuTe BHUMaHHE HAa W3MEHEHHE MHTEHCHBHOCTH OKPACKH PEAKIIMOHHOW CMECH B
npobupkax 1-3 o cpaBHEHHIO ¢ KOHTPOJIbHOM. Pe3ynbraTsl HaOMI0IeHU 3aHecuTe B Ta0IMILy.

Tabnuna
Kaxkoe Kak n3menunacn

Ne B xakom HampaBieHun

BELIECTBO MHTEHCUBHOCTh
pOOUPKHU CMECTUJIOCh PABHOBECHE

n00aBUIN OKpacKu

1

3

Odopmitenue pe3yJbTaToB

1. [lo u3MeHEeHHI0O MHTEHCUBHOCTH OKpackd B IpoOupkax 1-3 olleHuTe HampaBiieHUE
CMEIEHHs XUMUYECKOT'0 PaBHOBECHS U 3aIOJIHUTE MOCIEIHUHN CTOIOe1 TaOIHIIbI.

2. lns paccMaTpUBaeMOi PEaKIMd COCTaBbTE MAaTEeMaTHYECKOE BBIPAKEHHE KOHCTAHTHI
paBHOBECHSI.

3. CnenaiiTe BBIBOJ O BIIMSHUM KOHIICHTPAIIMM HMCXOIHBIX BEIIECTB W MPOJYKTOB Ha
CMeIlleHHe XUMUYeCcKOro paBHoBecusi. COOTBETCTBYET JIM Ball BbIBOA puHumy Jle [llarense?

YIIPA’KHEHU A
1. B kakom HaIlpaBJICHUU CMCCTUTCS PABHOBCCHUEC PCAKIINU
2CH4 () + 302 () + 2NH3 () 2 2HCN () + 6H20 (1),
AH =-939 kJIx;

a) MpY TTOHUKEHUHU TEMIIEPATYPHI;
0) IIpu MOBBIILICHUY 1aBICHUS?



Hanumure MmaTeMaTHdecKoe BBIPAKCHUC IJII KOHCTAHTBI PAaBHOBCCHAL.

2. B KakoM HalpaBJIeHUH CMECTHTCS XUMUYECKOE PABHOBECHE PEAKIMH
C @) + 2H20 ) 2 CO2 (r) + 2H2 (v AH =-131,3 kJIK;

a) TIPY TIOBBIIICHUH TEMIIEPaTYPHhI;
0) Mpy MOHMKCHUH JTaBJICHUS?
Hanummure MaTemMaTnyeckoe BhIpaKEHUE JJIs1 KOHCTAHTHI PABHOBECHSI.

3. B KaKyH CTOPOHY CMECTUTCS paBHOBECHUEC B CUCTEME
2NOs (9 2 2NO () + 02 o; AH =—572,6 «Jix;

a) MPU YMEHBIIICHUH JABJICHHUS,

0) Mpyu OXJIAKICHUH;

B) IIpU YBEJIMUEHUHU KOHLIEHTpaluu okcua azota (11)?

Hanwummre MaTeMaTH4eCKOe BRIPQKEHUE JIUIsI KOHCTAHTBHI PABHOBECHS.
JlabopaTopHoe 3axanue 4

Onvim 1. CpaBHeHHe CTENEHU TUCCONUANUN KUCJIOT

B nBe npoOupku HaneliTe 1no 6—8 Kameilb pacTBOPOB COJIIHOM M YKCYCHOM KHCIIOT
OJIMHAKOBOM KOHLIEHTparuu. B kaxayro u3 npoOupok nomectute no 1 rpanyne nuHka. Uepes
HECKOJIbKO MMHYT IIOCJI€ Hadyaja OIbITa CPAaBHUTE HHTEHCHBHOCTb BBLIEIEHMS BOJOpOAa B
KaXJI0M IpoOupKe.

3ananuda:
1. OObsacHuTe HAOIIOaEMOE pa3IuYie B MHTEHCUBHOCTH BBIJICIICHUS BOJIOPO/IA.
2. Hanwmure ypaBHeHHS HAOII0AaeMBIX PEAKIMil B MOJICKYISIPHOM U HMOHHOM BHUJIE.
Onvim 2. CpaBHeHMe CTeNIeHH TUCCONMALUT
pacTBOPUMBIX OCHOBAHM I

B nBe npoOupku Haneiite o 6—8 kamenb pacTBopa xjopuaa Maraus. B onny no6asste 1
KaIuiio pacTBOpa THAPOKCHUJIA HATPHs, a B IPYryro — | Karuio pacTBOpa amMMHaka (THAPOKCHIA
aMMOHWUS).

3aganus:

1. OOpsAcHUTE NPUUMHY HEOJMHAKOBOIO KOJMYECTBA OCaJIKa B IEPBOH M BO BTOPOIi
poOupKax.

2. Hanumute ypaBHeHHs HaOII0AaeMBIX peakIUil B MOJICKYISIPHOM U HOHHOM BUJIE.
Onoim 3. Bausinne KOHUEHTPAUMH OJHOUMEHHOT0 HOHA
HA CTeleHb JUCCOLMALMHU €1a00r0 3JIeKTPOJINTA
a) enusAHUe KOHYEHMPAYUU ayemam-uoHos8 Ha CmeneHs OUCCOYUAYUU YKCYCHOU KUCTOMbl

B npo6upky Haneiire 15 xanens 0,1 M pacTBopa yKCYCHOM KHCIOTHI U 100aBbTe 1 Kario
MeTuIopanka. Paznenute copepxumoe Ha e npodupku. OnHy ocTaBbTe AJIS CPABHEHUS, a BO
BTOpYIO /J00aBbTe | mmarenb KPUCTATMYECKOTO alerata HaTpus M pa3MellaiTe 10 MOJHOro
pactBopeHus. CpaBHUTE OKPACKy HHAMKATOpa B 00enX MpoOupKax.

3aganuqa:

1. HamummTe ypaBHEHUs JUCCOLMAIMU YKCYCHOW KHCIIOTHI U alleTata HaTpusl.



2. Kak wu3MeHHMTCS CTENeHb IUCCOLMALMM YKCYCHOW KHCIOTHI TPH yBEIHYCHHH
KOHIIEHTpallUU arleTaT-uoHa?

0) enusiHUE KOHYEeHmMpayuu KAmuoHO8 AMMOHUSL HA CMeNneHb OUCCOYUaAyUU SUOPOKCUOA
AMMOHUS

B npoOupky naneiire 15 xanens 0,1 M pacTBopa ruapokcuia aMMOHUsI B 100aBbTe 1
Karo  ¢penondranenHa. Paspenure coxpepxkumoe Ha 1Be npoOupku. OgHY oOcTaBbTe A
CpPaBHEHMs, a BO BTOpPYK JA00aBpTe 1 IIMarenb KpPUCTANIMYECKOTO XJIOpHUIA AMMOHUS
U pa3MellaiTe A0 IMOJIHOrO pacTBOpeHHsA. CpaBHUTE MHTEHCUBHOCTh OKPACKM HMHIUKATOpa B
o0enx mpoOupKax.

3aganus:
l. HaHI/ILHI/ITe ypaBHeHI/ISI JOUucconualimun FHI[pOKCI/IIIa AMMOHMHA 1 xnopnﬂa AMMOHMH:I.
2. Kak u mouemy WuU3MEHSETCS CTENEHb JUCCOIMUAIMA THAPOKCHIA aMMOHHUS B
IPUCYTCTBUH XJIOPHIa aMMOHHUSI?
Onvim 4. Bausinue cpeabl pacTBOpa Ha JUccoHaAnn0 am¢oanTa

B nByx mpoOupkax moixydmTe THIPOKCH] ATIOMHHHS: K 2 KalulAM pacTBopa cyibdara
ATIOMHUHHS OCTOPOKHO T10 KaIuisiM 100aBbTE PacTBOP TUAPOKCUIA HATPUS 10 MOSBICHUS OCAJIKA.

B nepByro npoOupky 100aBbTe M30BITOK CEPHOW KHCIOTHI, @ BO BTOPYIO — H30BITOK
TUAPOKCHUIA HATPUS JI0 MOJIHOTO PACTBOPEHUS OCATKOB.

3aganug:
1. Hanwummre MOJEKYJISIPHBIC U HOHHBIC YPABHECHUS PEAKIIHIA:

a) cynbdaTa aTIOMHHUS C THAPOKCHUIOM HATPHS;
0) TUIpPOKCH]A AIFOMUHHUS C CEPHOM KUCIIOTOM;
B) TUJIPOKCHJIA AJIFOMHHHUSI C THUJIPOKCHIOM HATPHSI.

2. CocTaBbTe CXeMy IUCCOLMALMU THJIPOKCHAA ATOMUHMS B KUCIOH U IIETOYHOMN
cpenax.
Onvim 5. NoHHBIE peaknuy ¢ 00pa3oBaHHeM THAPOKCHIOB
a) nonyuenue MaiopacmeoPuMslx 0OCHOBAHULL

[TpuroroBbTe ABE MPOOMPKHU: B MEPBYIO MOMECTHTE 6—8 Kameiab pacTBopa cyibdara
mapranna (II), Bo Bropyro — 6-8 kamenb pactBopa cynbdata xenesa (II). B obe mpobupku
no0aBbTe 1O 5 Karenb pacTBOpa MMIPOKCUAA HaTpUs 10 0O0pa3oBaHus ocagkoB. Cpazy OTMETbTe
BET 00pa30BABIIMXCS OCAAKOB (OHU NOCMENEeHHO USMEHAIOMCS 6 pe3Vibmame OKUCIeHUs
KUCLOPOOOM 68030YXa).

3agaHue: cOCTaBbTE MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUSI peaKLIUi:

1) cynedara mapranua (II) ¢ rugpokcuaom HaTpus;
2) cynbdara xenesa (II) ¢ ruapokcuIoM HaTPHSL.

0) nomyyeHue MaropacmMeoPUMbLX KUCIOM

B nmpob6upky Haneiite 6—8 kanenb pacTBopa Bojib(pamara HaTpuss NaoWO4 u no6asbre
HECKOJIBKO KaIlellb pacTBOpa COJISTHOM KHUCIIOTHI IO 00pa30BaHMs 0CA/IKA.
[TpoBeauTe Takoii ke OIBIT C PACTBOPOM critnKaTa Hatpus NazxSiOs.

3agaHue: 3aMMIINTE B MOJIEKYJISIPHON 1 HOHHON (hopMe ypaBHEHUS pEaKIIMii:

1) BonbdpamaTa HATPUS C COMSTHOM KHUCIOTOI;
2) cuIHMKara HaTpUs C COJSTHOW KUCIIOTOH.



8) peaxkyus ¢ evioeneHuem 2az006pa3Ho20 NPoOyKma

B mpobGupky Hameilite 6—8 kamenb pacTBopa KapOoHaTa Kaius W 100aBbTE S5 Kameib
pacTBopa cepHoii KucioTel. Uto Habmonaercs?

3aganme: cocTaBbTe ypaBHEHHE peEakIUM KapOOHaTa KaliHs C CEPHOM KHCIOTOH B
MOJICKYJISIPHOW W HMOHHOW (pOopMe, YUUTHIBAs, YTO YrojibHAs KHUCIIOTA pa3jiaractcs B MOMEHT
oOpazoBaHwUs.

Onwvim 6. UoHHBIE peakuy ¢ 00pa3oBaHueM
MaJIOPACTBOPUMBIX COJIei

a) cpedHue coau

o gonvgppamam xooanvma (II) — x 2-3 xamiam p-pa conu kobanpra (II) nodbaButs 2—3
Kar p-pa Bodb(pamara HaTpusi (oOpaszyercs po30BaTo-(OHOIETOBBIM amMoOp(HBIHA
0CaIoK);

e gonvghpamam meou (I1) — x 2-3 xamisam p-pa conu menu (II) nobaBute 2—-3 kanau p-pa
Bosibppamata HaTpus (oOpa3yercs CBETIO-OMPIO30BBIA MEITKOKPUCTAIUTHYSCKUAN
0CaJIoK);

o muoyuanam meou (11) — x 2-3 xammsam p-pa conu meau (II) mo6asute 1 Kamio p-pa
TUOLIMAHATA KaJIUs WM aMMOHUS (BBINAAaeT YCPHBIA MEIIKOKPUCTATUNTMICCKUN OCAJIOK);

0) kucnas conv

o 2uopoghocgham kanvyusa — x 2—3 KarsiM p-pa COIH KaJIbIHsI J00aBUTH 2—3 KaIuu p-pa
rugpodocdara Kaaus Wi HaTpus (BBIISISICTCS OCIIbIN KPUCTATMISCKUH 0CaI0K);

6) OCHOBHUA COJlb

o xpomam 2uopoxcosucmyma (111) — x 2-3 xarsam p-pa conu Bucmyta (I1I) ro6aBuTh
1-2 xarun p-pa Jar000T0 Xpomara WM JAUXpoMara (BbIIAAACT OpPaHKEBO-)KEITHIH
MEJIKOKPUCTAJUTMUECKUI 0CaI0K);

2) 0KCocob

o kapoonam oxcosucmyma (111) (BiO)2.CO3 — k 2-3 xarmam p-pa conu Bucmyta (111)
NI00aBUTh HECKOJBKO Kamellb p-pa kapOoHaTa Kamusi 10 00pa3oBaHMs oOcCalaka
(BBILIENIAIOTCS OECI[BETHBIE YellyiuaThle MepIaMyTPOBbIE KPUCTAILIIbI);

0) 0801IHAsL CONb

o opmoghocpam ammonusn-maznuna NHsMgPO4 — k 2-3 kamnsm p-pa conu MarHus
no6aButh 5—10 kamenb p-pa r’UAPOKCHIA aMMOHHUS M 2—3 Karuu p-pa ruapodocdara
KaJIusl WK HaTpus (BelIENsIeTcs Oelblil KpUCTaNINYECKUH 0CajoK);

e) KOMMNJIEKCHble colu

o cexcanumpoxynpam (11) nampus Nas[Cu(NO2)e] — x 23 xamisam p-pa comu meu (11)
n00aBUTh 4—6 Kamelnb p-pa HUTpUTa HaTpusl (0Opa3yeTcs IpKO-3€JIE€HbII pacTBOp);

o cexcauuanogeppam sncenesa Fe[Fe2(CN)s] — B Gombimoit mpobupke k 1 karute p-pa
commu xkene3a (1) mo6aBute 5-10 M1 guCTHIUMPOBAHHOW BOABI M 1 Kamumo p-pa
rekcannanodeppata (1) xamus Ka[Fe(CN)s] (0Opa3yeTcst TeMHO-CHHHI KOJIIOWHBIH
PacTBOp, Ha3bIBAEMBIN “‘OCPIIMHCKOM JIa3yphI0”).

3agaHme: cocTaBbTe YpaBHEHUS BCEX MPOBEICHHBIX PEAKIUN B MOJIEKYISIPHOM U MOHHON
dbopwme.
JlaGopaTropHoe 3aganue S
Onoim 1 Onpenesienue pH c NOMOIIbIO YHHBepCaJbHOMH
HHIMKATOPHOM Oymaru



Omnpenenure pH pacTBOpOB, yka3aHHBIX B Ta0IuUIE 1, 17151 7TOr0 HAHECUTE KAIlIIO pacTBOpa
Ha UH/MKATOpHYIO OyMary M CpaBHMTE C LIBETHOW IIKalOH. 3alUIINTE NOTY4YEHHbIE 3HAUCHUS B
Tabnuny 1.

Onovim 2. Onpenesienne 3HAYCHHUSA BO/IOPO/THOTO
noKa3aTelisi pacTBOPOB ¢ nomMoubio pH-merpal

Cobmronas mpaBuia paboTel Ha pubope, u3mepbTe PH pacTBOPOB, YKa3aHHBIX B TAOIHIIE
1. 3anecure nanHble B TaOIHUIy 1.
IIpaBuiaa padorsl Ha pH-meTpe pH-150M

1. pH-merp tuna pH-150M npennazHadeH Juisi U3MepeHUs BeauduuH PH pacTBOpOB,
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX MOoTeHIHAI0B (E, mMB) u temmeparypsl pactBopos (1,°C). B
JAaHHOM TIpubope AJis u3Mepenus PH ncnonap3yercss KOMOMHUPOBAHHBIN JIEKTPO/], BKIIOYAIOIIHIA
B CBOIO KOHCTPYKLMIO WHIMKATOPHBIA — CTEKJISTHHBIA SJIEKTPOJ U DJIEKTPOJ CpPAaBHEHUS —
XJIOpUICEPEOPSIHBINA. (D1eKmpoo sasnaemcsa oueHb XPYRKUM u mpedyem 0cobo 0eperxncHozo
oopawenusn') HeoObxoaumMo crieuTh 3a TeM, 4TOObI KOMOMHUPOBAHHBIN 3JIEKTPO HAXOMAUIICS B
CTaKaHe C PaCTBOPOM TakK, YTOOBI YPOBEHb KHUIKOCTH OBUI BBIIIE KAMILISAPA XJIOPUICEPEOPSIHOTO
JEKTPOAA.

2. DIEKTPOJHYIO Tapy INPOMBIBAIOT IUCTHJUIMPOBAHHOW BOJOM M3 TPOMBIBAIKH |
OCTOPOXKHO OCYIIAIOT (PUIBTPOBANBHOM OyMaroid, 3aTeM 3amoJIHAIOT CTaKaH HCCIEIyeMbIM
PacTBOPOM U OMYCKAIOT B HETO AJIEKTPO/BI.

3. Bxuirouatot nipubop, HaxkaB ceHcopHy0 KHONKY « BKJI/BBIKJD».

4. Haxaruem ceHcopHoil kHomnku «PEKHMM)» BbIOupaoT pexum uszMepeHuit pH u
CUMTBHIBAIOT NTOKAa3aHUs Mpubopa ¢ HUPPOBOTO TUCILIES.

5. Ilocne OKOHYaHMS M3MEPEHUHN IPOMBIBAIOT 3JIEKTPOJ IUCTUIUIMPOBAHHOM BOAOW W3
MIPOMBIBAJIKHM U OMYCKAIOT B CTAKaH C AUCTUJUIMPOBAHHOM BOJIOM.

Tabmua 1
H (u3mepenHsIi
OJIEeKTPOIH Komne i ° ) pH
T p HTpaLus, Nunukatop pH- (paccunTaHbl
Monp/n |Had MeTp i)
Oymara
HCI 0,1
NaOH 0,1
CH3COOH 0,1
NH4sOH 0,1
H>0O (mucrt.) —
3apanusn:
1. Paccuuraiite 3Hauenuss PH s yka3aHHBIX PacTBOPOB IO COOTBETCTBYIOIINM
dbopmynam, 3anummmTe B TaOIUIYy | U cpaBHUTE ¢ U3MEPEHHBIMU 3HaYeHHUSIMH PH.
2. CrnenaiiTe BBIBOJ O TOYHOCTH M3MEPEHUN C TTOMOIIBI0 MHIANKATOPHON Oymaru u ¢

MOMOIIbIO TIprbopa.
Onwvim 3. OnipenesieHue XxapakTepa rupoJm3a cojei

C noMmotpi0 yHUBEpCAIbHOM MHAMKATOpHOU Oymaru omnpezaenute pH pactBopoB couei,
yKa3aHHBIX B Tabnuie 2. Pe3ynbraTel onpeesieHnii 3auiInTe B Ta0JIUILy.

! Tlepen BEIMONHEHMEM U3MEPEHUI TIPUOOP JOILKEH OBITH HACTPOEH MO OY(EPHBIM
pacTBOpaM MperoaaBaTeeM Hin JJa0OpaHTOM.



Tabmuma 2

pH Xapakrep Tun

dopmyia conu
pacTtBopa Cpelbl TUIPOJIN3a

K2COs3
NazPO4
NH4CI
Pb(NO3)2
SbClz
CH3COONH;4

(NH4)2CO3

3aganue: CocTaBbTE HOHHBIE U MOJIEKYJIIPHBIE YPAaBHEHUS I'MIPOJIN3a JAHHBIX COJICH.
Onwvim 4. Baiusinue TeMnepatypbl Ha THAPOJIU3 coJlei

B mpoGupke ¢ | Min AMCTWILIMPOBAHHOM BOJBI PAacTBOPUTE | MUKpOIIIATENH
KPHUCTANINYECKOTO arerarta HaTpus u n00aBbTE
1-2 xamnm ¢enondranenna. Harpeiite pactBop, oOpaTMB BHUMAaHHE Ha W3MEHEHUE
MHTEHCUBHOCTH OKPAacKH MHAMKATOpA.

3aganme: Hanumwure ypaBHeHus rujponusa anerata Harpuss. OOBSCHUTE NPUUYMHY
WU3MEHEHHUS] MHTEHCUBHOCTU OKpacKH MHAUKaTopa. ChenaiTe BbIBOJ O BIUSHUYU TEMIIEpATyphl Ha
TUAPOIIN3 COJIEH.

Onvim 5. Biusinue pa3doaBJjieHUsI HA THAPOJIM3 COJICH

Haneiite B npoOupky 3-5 kamenb pactBopa HuTpara Bucmyra (III) m mo kamisam
no0aBistiiTe BOAY A0 00pa3oBaHus 0€10r0 0caka OCHOBHOM COMIM — HUTpATa JUTUIPOKCOBUCMYTA
(111).2

3aganue: CocraBbTe ypaBHeHHe peakuuu Hutpara Bucmyta (1) ¢ Bomoii. Cuenaiite
BBIBOJI O BIIUSTHUHM pa30aBIeHUS HA MPOTEKAHUE MTPOIecca THAPOIIN3a.

Onbim 6. OGpaTHMOCTH THAPOJIN3A

K pactBOpy ¢ 0cagkOM OCHOBHOHM COJIH, ITOJIYYEHHOW B IIPEABIAYIIEM OIBITE, MPUIIEHTE
pacTBOp a30THON KMCIIOTHI 10 PACTBOPEHHSI 0CajIKa. 3aTeM BHOBB I10 KaIUIsAM J100aBIIsiTE BOAY J10
MOSIBJIEHUS Oca/ika (Habr01aeTcs MOMYTHEHHE) .

3apanmne: Hanummre ypaBHeHUe peakuuu HUTpara quruapokcoucmyrta (III) ¢ azoTHOM
KHUCJIOTOM, UCIOJIb3YSl 3HaK 0OpaTUMOCTH.

Onovim 7. HeoOpaTumblii (NOJTHBINH) THAPOJIN3

K 3—4 xaruisim pacTBopa cynbdata aqroMuHuUs npuieiite 45 kanenb pacTBopa kapOoHarta
kanus. HaGmonaiite BoinaieHre 06€10ro ocajaka ruIpoKCua aTlOMUHMS U BbIJIEJIEHUE MTY3bIPbKOB
YIJIEKUCIIOTO Ta3a.

3ananus:

1. OO0BsicHUTE, KaKUE COJTM CITOCOOHBI TI0JIBEPTaThCs MTOJTHOMY THIPOJIU3Y.

Hanummre ypaBHEHHEe peakuuM, IPOTEKAIOLIEH B pe3yibTaTe CMEIIMBAHHUS PacTBOPOB
cynbdaTa aIFOMUHUS U KapOOHATa KaJHsl.

Onoim 8. IlpuroroBJjienne 0y(epHbIX paCTBOPOB

a) npucomosieHue ayemamuo2o 6ygepHo2o pacmeopa




C nomompro MepHoro nuauHapa ormepbre 20Mia 0,1M pacTBopa yKCYCHON KHMCIOTHI U
20mi 0,1M pactBopa anierara HaTpusi. CMemanTe TH PaCTBOPHI B KOHUYECKOH Ko0e.

Kpurepuu oneHnBaHus

26-40 6annos CTYZACHT pa0bOTy BBITIOIHMJ CAMOCTOSTEIBHO U Jall OTBETHI Ha BCE IIOCTABJICHHBIE
BOIIPOCHI;

11 - 25 6amna CTYZAEHT paboTy BBHIIONHWII, HO HE Ha BCE BOIPOCHI Jajl OTBET

0-10 6amioB CTyOeHT paboTy He BBINOJHWI, HE 3HAET TEOPETUYECKMX OCHOB I ee
BBITIOJTHECHHS

MaxkcumaisHoe unciio 6ayuios 40.

3 MeToanyeckue MaTepuaJbl, onpeesdiiye npoueaypsl OeHUBaHUS
3HAaHUM, YMEHMH, HaBbIKOB W (WiIM) onbiTa [JeATe/IbHOCTH,
XapaKTepu3yKluX 3Tanbl pOpMHUPOBAHUA KOMIIETEHIIU A

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS C HCHOJIB30BAHUEM OLEHOYHBIX
CPEJICTB, IPEACTABIECHHBIX B II. 2 JAHHOTO IPUIIOKEHUS.

Pe3ynbratrhl TEKYIIEr0 KOHTPOJIS JOBOAATCS J10 CBEAEHUS CTYI€HTOB 10 IPOMEXYTOYHOMN
aTTECTallUU.

IIpomexyTouHas aTTecTanus IPOBOAUTCS B (hOpMe IK3aMEHa.

DK3aMeH MPOBOJUTCS MO PACHUCAHUIO0 MPOMEXKYTOYHOW aTTeCTallud B YCTHOM BHJE.
KomnuectBo BompocoB B 3amaHun — 3. [IpoBepka OTBETOB U OOBSBICHHE pE3YJIbTaTOB
IIPOU3BOJIUTCS B JACHb 3K3aMeHa. Pe3ynbTaThl aTTecTallii 3aHOCATCA B BEIOMOCTb U 3aU€THYIO
KHIDKKY cTyneHTa. CTyAeHTbl, He MpOUIeANINe MPOMEXYTOUHYIO aTTECTAalMi0 MO Tpaduky,
JIOJIKHBI JIMKBUAUPOBATH 3310/5KEHHOCTh B YCTAHOBJIEHHOM IOPSIJIKE.



Ipuio:xkenne 2

METOIUYECKHUE YKA3AHUA 11O OCBOEHUIO JTUCHUTIJIMHBI

Y4eOHbIM MJIaHOM MPETyCMOTPEHBI CIIEAYIOIINE BUIbI 3aHITUMN:
- IPAaKTUYECKUE 3aHITHS;
- 1abopaTopHbIEC 3aHATHSL.

B xoze nmpakTudeckux u 1a00paTOPHBIX 3aHATHHA YIIyOISIOTCA M 3aKPEIUIIOTCS 3HAHUS
CTYIGHTOB MO pAly PAacCMOTPEHHBIX BOIPOCOB, pa3BUBAIOTCS HABBIKM ITOCTAHOBKHU
HKCIIEPUMEHTA, HABBIKM 00Pa0OTKH TAaHHBIX SKCIIEPUMEHTA U MIPUHATHUS PELICHUH M0 pe3yabTaTamM
aHaJIM3a MOJYYEHHBIX JaHHBIX.

IIpy nOAroTOBKE K NPAKTUYECKUM  3aHATHIM KaXIbIA CTYJCHT JIOJIKEH:

— U3YyYUTh PEKOMEHOBAHHYIO YUEOHYIO JTUTEPaTypy;

— IIOATOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMON TEME.

B nporecce moAroToBKM K MPakKTUYECKUM U TAOOPATOPHBIM 3aHATUSM CTYACHTHI MOTYT
BOCIIOJIB30BaThCs KOHCYJIbTAUSIMHU IIPENIOAABATEIIS.

Bompocel, He paccMOTpeHHbIE Ha MPAKTHYECKUX U JIAOOPATOPHBIX 3aHATHUAX, TOJIKHBI
OBITh M3y4Y€HBl CTYJEHTAMH B XOJE CaMOCTOATENbHON paboThl. KOHTposb camMocCTOSTENbHOMN
paboThI CTYJEHTOB HaJ y4eOHOM MPOrpaMMOil Kypca OCYIIECTBISCTCS B XOJ€ 3aHSATUN METOAOM
YCTHOTO OIpOca WM MOCPEACTBOM TECTHpOBaHUs. B Xoae caMocToATeNbHON pabOThl KaxIblid
CTYIEHT 0053aH MPOYUTATh OCHOBHYIO U IO BO3MOXHOCTHU JOIOJIHUTEIBHYIO JIUTEPATypy IO
M3y4aeMOU TeMe, JOINOIHUTh KOHCIEKTHI JEKIMK HEJOCTAIOUIUM MAaTePHAIIOM, BBIIIUCKAMHU W3
PEKOMEHIOBaHHBIX IEPBOUCTOYHUKOB. BBIIETUTh HEOHATHBIE TEPMUHBI, HANTH UX 3HAYCHUE B
SHUUKIIONEUYECKUX CIOBAPSX.

JInsi MOATrOTOBKM K 3aHATUSAM, TEKYLIEMY KOHTPOJIIO M IMPOMEKYTOYHOW aTTecTaluu
CTYJEHTBI MOTYT BOCIIOJIb30BATHCS AIEKTPOHHO-OMOIMOTEYHBIMU CHCTEMaMHU.

Taxke oOyuaronyecs MOTYT B34Th Ha JIOM HEOOXOJUMYIO JMTEpaTypy Ha aOOHEMEHTe
YHUBEPCUTETCKOM OMOIMOTEKH MM BOCIIOIb30BaTHCS UNTATbHBIMU 3a71aMH.
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