MunncTepcTBo HaykH U BBICIIEro 06pasoBanus Poccuiickoit Denepaunn
®DenepanbHOE TOCYIapCTBEHHOE GHOIKETHOE 06pa30BaTeNbHOE yUpeXICHHE
BBICIIEr0 0Opa3oBaHusI
«MarsuToropekuii rocy/1apcTBeHHBI TexHUYeckui yrmBepenter ium. I.1. Hocosay

MuoronpodunsHelit KosemK

YTBEPXJIAIO
AN Jlupekrop
| z/C.A. MaxHOBCKHii
= 08.02.2023r

METOJIMYECKHUE YKA3ZAHUS 5
JUISI JABOPATOPHBIX U [IPAKTUYECKUX 3AHSITUN
YUYEBHOM JUCIHUILINHBI

B.06 Xumus
11 00YYAIOLIHXCSI CIeHAIbHOCTH

08.02.09 MonTask, Hanaxka i 3KCIUTyaTALHS 31eKTPO06OPYA0BAHHIS NPOMBIIIJIEHHBIX H
rPaskIaHCKHX 34aHuii

Marnuroropck, 2023



OJOBPEHO

[IpenmeTHOM KOMHUCCUEN Meroanueckoit komrccuern MnK
«MaremMaTH4eCcKuX U €CTECTBEHHOHAYYHBIX
MUCLIAILIINHY [Ipotokon Ne 4 ot 08.02.2023

[Ipencenarens E.C. KopbiTHHKOBA
[Tpotokon Ne 6 ot 25.01.2023

Pa3zpadorumnk:
npenoaasatenib PI'BOY BO «MITY wmm. I''MI. HocoBa» MHoronpoduinsHbiii komiemx Jlroamuna
Huxkonaesna Anmonikuaa

MeTtoauyeckue ykazaHus MO BBINOJHEHUIO MPAKTUYECKUX U J1a0OpaTOPHBIX paboT pa3paboTaHbl HA
OCHOBE paboueil mporpaMmbl y4eOHON AUCHUTUINHBI «XHUMUS».

ConeprxaHre TIPaKTHUECKUX W J1a0OPAaTOPHBIX PabOT OPHEHTHPOBAHO HA TOJTOTOBKY OOYUYAIOIIMXCS K
OCBOGHHIO MPO(ECCHOHANBHBIX MOAYJIEH MporpaMMbl TOATOTOBKM CHEIMAIMCTOB CpPEIHEro 3BeHa II0
criermatbHOCTH 08.02.09 MoHTaX, Hamamka M JKCIUTyaTalust 3JIeKTPOOOOPYIOBaHMS TPOMBIIUICHHBIX U
IpaXIaHCKUX 3/IaHUI U OBJIAICHHIO MPO(PECCHOHATEHBIMU KOMIIETEHIIUSMU.
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1 BBEJAEHUE

Baxxnyro 4acTh TeopeTudeckor M MpodecCHOHAIBHON MPaKTUYECKOW MOATOTOBKH OOYUYAIONTUXCS
COCTaBJISIIOT IPAKTHUECKUE U JTa0OpATOPHBIC 3aHATHUA.

CoctaB M conepkaHHe MPAKTHYECKHX M JTAOOPAaTOPHBIX 3aHATHA HAIpPaBICHBl HA peaU3aIlUio
@denepalibHOTO TOCYIAPCTBEHHOIO 00pa30BaTENbHOTO CTAaHAApTa CpPEeIHEro oO0IIero oOpa3oBaHUS C
YYETOM IOTYy4aeMOU CIEHHAIIBHOCTH.

Benymeit  auaakTHuecKoW — LedIbI0  MPAKTUYECKUX — 3aHATUH  sBhsieTcss  (hOpMHUpOBaHHE
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHHIA BBIOJIHATH OINpEesICHHbIE JCHCTBUS, ONEpaluy,
HEOOXOIMMBIE B MOCIEAYIOIIEM B NPO(PECCHOHANBHON NEATENbHOCTH) WM Y4YeOHBIX MPAKTUYECKUX
YMEHUH (YMEHUH pelIaTh 3a4a4M 110 XUMHH), HEOOXOMMBIX B TIOCIEAYIONIeH yueOHOM NesITeIbHOCTH.

Benymeit aunaktuueckoil 1enbi0  1a0OpaTOPHBIX 3aHATUN  SIBISIETCS SKCIIEPUMEHTAIIbHOE
IIOATBEP>K/ICHUE U IPOBEPKA CYILIECTBEHHBIX TEOPETUUECKUX I0JI0KEHUH (3aKOHOB, 3aBUCUMOCTEM).

B coorBerctBUM ¢ paboueli mporpamMmoi y4eOHOW JUCHUIIIMHBI «XHMHS» MPEAyCMOTPEHO
MIPOBE/ICHUE MPAKTHUECKUX U JIAOOPATOPHBIX 3aHATHI.

BrinmonHenue mpakTHUeCKUX W Jab0paTOpHBIX paboT obecreyrBaeT JIOCTHKEHHE 00ydaroluMucs
CIIEYIOIUX Pe3yabTATOB:

I1P61 c(hopMUPOBAHHOCTH MPE/ICTABIICHUN: 0 XUMHYECKON COCTABJISIOIIEHT
€CTECTBCHHOHAYYHOW KApTUHBI MUPA, POJIM XUMHUHU B TMO3HAHWU SIBICHUH MPUPOIBI, B (OPMUPOBAHUU
MBIIUICHUS] U KYJIbTYpbl JTUYHOCTH, €€ (PYHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOIMMOW MMl peIICHUS
MIPaKTUYECKUX 3a7]ad M 3KOJOTMYECKHM OOOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO U NPUPOJHOU
cpene;

I1P62 BJIAJICHUE CHUCTEMON XMMHMYECKHUX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOMNOJIATAOLINE
MOHATHS (XMMUYECKUI SIIEMEHT, aTOM, 3JICKTPOHHAs 000J09YKa aToMa, S-, p-, d-3JIeKTPOHHBIE OpOUTAIN
aTOMOB, HOH, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTEHEHb OKHCIICHUS, XHMHUYECKas
CBSI3b, MOIIb, MOJISIPHAs Macca, MOJISIPHBIM 00beM, YIIepOJHBbIA CKejleT, (YHKIHMOHANbHAS TpYIIa,
pajuKai, HW30MEpHs, H30MEpbl, TOMOJOTMYECKUH psiji, TOMOJOIH, YIJIEBOAOPOJbI, KHUCIOPOA- U
a30TcoJIeprKalllue COeAMHEHMs], OMOJIOrMYECKH aKTUBHBIE BellecTBa (YIJIeBObI, )KUPHI, OEIKH), MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPDHBIE COEIUHEHMS, KPUCTAUINYECKasi pelleTKa, TUIIBI
XUMHUYECKUX peakUuid (OKUCIUTEIbHO-BOCCTAHOBUTEINBHBIE, DK30-U SHAOTEPMUYECKUE, PEAKIIMK HOHHOTO
oOMeHa), pPacTBOpP, 3JIEKTPOJIUTHL, HEDJIEKTPOJUTHI, 3JIEKTPOIUTUYECKAS AUCCOLMALMS, OKHCIUTEINb,
BOCCTAHOBUTEIIb, CKOPOCTh XMMHUYECKOH peakIMM, XUMHUUYECKOE PaBHOBECHE), TEOPUU U 3aKOHBI (TECOPHS
XUMHUYECKOTO CTPOEHMsI oOpraHuueckux BemecTB A.M. byrtinepoBa, Teopus 3IEKTPOIUTUYECKOU
aucconuanum, nepuoandeckuit 3akon J1.M1. MenneneeBa, 3aKOH COXpaHEHUS] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XHMMHUH, (AKTOJOTMYECKHE CBEIEHUS O CBOMCTBAaX, COCTaBe, IMOJYYEHUH U
0€30MacHOM HCMOJIb30BAaHUM BAXKHEUIIUX HEOPTraHMYECKUX U OPraHUYECKUX BEIIECTB B OBITY U
MIPaKTUYECKON JESITETbHOCTH YEJIOBEKa;

[1P64 c(hOpMHUPOBAHHOCTh YMEHUHN UCTOJIH30BaTh HAMMEHOBAHUS XMMHUUYECKUX COCAMHEHUN
MEKIYHAPOJHOTO COK3a TEOPETUYECKON M MPUKIAIHOW XMMUU M TPUBHAJIbHBIC HA3BAaHUS BAKHEHIIUX
BEIIECTB (ITHIICH, alleTWJICH, TTOUIepuH, (eHod, hopManbAeTua, YKCyCHas KUCIOTa, TJIMIWH, YrapHBIA
ra3, yriekucibli ras, amMMHak, raiieHas H3BECTb, HEraiieHas H3BeCTh, MUThEBas COJa U JAPYTUX),
COCTaBJIATh (HOPMYIIBI HEOPTaHHMYECKUX W OPraHUYEeCKHX BEIIECTB, YPABHEHHS] XUMHUUYECKUX PEaKIIHiA,
OOBSCHATH UX CMBICII; TOATBEPKIATh XapaKTEPHbIE XUMUYECKHE CBOICTBA BEIIECTB COOTBETCTBYIOLIUMU
AKCIEPUMEHTAMHU U 3aIUCAMU YPABHEHUN XUMUYECKUX PEAKIU;

I1PG5 chOpMUPOBAHHOCTh ~ YMEHHUW  YCTaHABIMBATH  NPUHAMIEKHOCTh  H3YYEHHBIX
HEOPraHUYECKHMX M OPraHMYeCKUX BEIIECTB K OMNPEAENIEHHbIM KJlaccaM U TpYIINaM COEIUHEHUH,
XapaKTepu30BaTh HUX COCTaB U BaKHEWIIME CBOMCTBA; OINpEAENATh BHUIbl XHMHUYECKUX CBSI3eH
(koBalleHTHAsl, MOHHAs, META/NIMYeCKasi, BOJOPOJHAs), TUIBI KPUCTAIUTMUECKHUX PEIIETOK BEIIECTB;
KJIacCU(UIIMPOBATH XUMUYECKUE PEAKIINH;

I1P66 BIIQJICHUE OCHOBHBIMM METOJAMHM HAyYHOTO I[IO3HAHMUS BEIIECTB M XHUMHYECKUX
SIBIICHUH (HaOJII0/IeHNe, N3MEPEHNE, SKCIICPUMEHT, MOJCIIUPOBAHNE);



I1P67 c(OPMHPOBAHHOCTh YMEHUN MPOBOIUTH PACUeThl MO XUMHUECKUM (GOopMylnaM u
YPaBHEHUSIM XUMHUYECKUX pEaKIUil C HCIONb30BaHUEM (U3MUECKUX BEJIMYUH, XapaKTepU3YIOLIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa (HOpMalbHBIC YCIIOBHUS) Ta30B, KOJIUYECTBA
BEIIECTBA; HCIIOJIb30BATh CHUCTEMHBIE XUMHUYECKHE 3HAHUSA JJIs MPUHATUS PEUIeHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMU U MX IPUMEHEHHUEM;

I1P68 c(hOpMUPOBAHHOCTh YMEHUM IIJIAHUPOBATh M BBIMOJHATh XUMUYECKUHA SKCIIEPUMEHT
(npeBpallieHUs] OPraHMYECKUX BEIIECTB IIPU HAarpEBAaHUU, MOJYyYEHHE STUIIEHA U U3YUYEHUE €r0 CBOWCTB,
KaueCTBEHHbIC pEaKIHUHU Ha albJerH/bl, Kpaxmal, YKCYCHYIO KHCIOTYy; JeHaTypaius OEIKOB MpH
HarpeBaHWH, LBETHHIC PEAKIMUU OCJIKOB; MPOBOAMUTH PEAKIMM HOHHOTO OOMEHa, OIpEeNeNiTh Cpery
BOJHBIX PAacTBOPOB, Ka4eCTBEHHBIC PEaKIMU Ha Cyib(haT-, KapOOHAT- U XJOPUA-aHUOHBI, HA KaTHOH
aMMOHHS; pellIaTh IKCIEPUMEHTaIbHbIE 3a1auu 110 TeMaM "Metamibl" u "HemeTanssl'") B COOTBETCTBUM €
MpaBWJIaMU TEXHUKH O€30MacHOCTH MpHU OOpallleHuu ¢ BEIIeCTBAMU U JTAOOPATOPHBIM 000pYAOBaHUEM;
MPEJCTABIATH PE3YIbTAaThl XUMHUECKOTO IKCIIEPUMEHTA B (hOpMe 3allUCH YPABHEHUN COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

MP 1 camocrosTensHO (OPMYIHPOBATh M AKTyaIHM3HMpOBAaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MP 2  ycraHaBiIMBAaTh CyIIECTBEHHBIA MPHU3HAK MM OCHOBAHUS JJISi CPaBHEHUS, Kilaccuukanum
H 00001IeHNS;

MP 4 BBIABIATH 3aKOHOMEPHOCTH U MIPOTUBOPEYHS B PACCMATPHBACMBIX SIBICHUSX;

MP 8 cmocoOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOJOB  peIlIeHUs
MIPaKTUYECKUX 3a/]a4, IPUMEHEHUIO Pa3IMUHbIX METOJOB [103HAHUS;

MP 10 ¢opmupoBanue HAyyHOrO THIMA MBIIUICHUS, BIaJCHUE HAY4YHOH TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHSATUSMHU U METOIAAMU;

MP 12 BbBIABIATH MNPUYUHHO-CIEACTBEHHBIE CBSI3M M aKTYalIM3UPOBaTh 3a/lady, BbIJIBUTaTh
TUIOTE3Y €€ pELICHMs, HaxXOIUThb apryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEPXKACHUN, 3a]aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

MP 24 wucnonb3oBaTh CpeACTBa HMH(POPMALIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTaHU3ALMOHHBIX 33Ja4 C cOOII0eHueM TpeOOBaHUM
SPrOHOMHUKH, TEXHUKU OE30MaCHOCTH, TUTHEHBI, PECYpCOCOEpEKEHUs, MPABOBBIX U ITHUUECKUX HOPM,
HOpM MH(}OpMaIIMOHHON 0€30I1aCHOCTH;

JIP 20 chopmupoBaHHOCTH 370pPOBOTO M Oe30macHoro obpaza IKW3HH, OTBETCTBEHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO;

JIP26 TOTOBHOCTb U CHOCOOHOCTH K OOpa30oBaHMIO M CaMOOOpPa30BaHHIO Ha MPOTSHKEHUM Bcei
KHU3HH;

JIP 34 oco3HaHME LIEHHOCTH Hay4YHOH [eATeIbHOCTH, TOTOBHOCTh OCYILECTBISATh MPOEKTHYIO U
HCCIIEI0BATENbCKYIO JEATEIbHOCTh MHUBHUIYaIbHO U B TPYIIIIE.

ConeprkaHye MpakTHYECKUX U J1ab0paTOPHBIX 3aHATUI OPHEHTHPOBAHO HA MOArOTOBKY 00yJaromuxcs K
OCBOEHHIO TPO(ECCHOHATBHOTO MOAYJS TMPOrpaMMbl TOATOTOBKM CIIELUAINCTOB CPEIHETO 3BEHa IO
CTIELMAILHOCTY U OBJIAJICHUIO 0OU4UX KOMNEM eHYUL .

OK 1-BeIOMpaTh crocoObl pemeHus 3aaad NnpodecCHOHaNbHONW JESITeNbHOCTH NPUMEHHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM.

Brinmonnenue o0yyaromuxcst IpakTUYECKUX W/WIIM JIAOOPaTOPHBIX padoOT 1Mo yueOHOM JUCHIUIUINHE
«XUMHS» HAITPaBIICHO Ha:

- 000OwWenue, cucmemamuzayuro, y2uyoieHue, 3aKpeniienue, pazeumue u 0emanu3ayuro Noxy4YeHHbIX
meopemuyeckux 3HaHUll N0 KOHKPEeMmHbIM memMam y4eOHol OUCYUNTUHBL,

- popmuposanue ymeHull NPUMEHAMb NOJYYEeHHble 3HAHUSA HA NPAKMuKe, pedanusayuio eOuncmaed
UHMENIeKMY anbHOU U NPAKMUYECKOU 0eamelbHOCMIU,

- ¢opmuposanue u pazeumue ymenuil: HabI0O0amy, CPAGHUEAMb, CONOCMABIAMb, AHATUIUPOBAMD,
denamv 6b1800bI U 000OWEHUS, CAMOCMOAMENbHO 6eCMU UCCLEe008AHUS, NOIb308AMbCS PA3IUYHBIMU
npuemamu usmeperutl, ohopmasms pe3yibmamol 8 guoe maoauy, cxem, epaQuros.



[paktiueckue u 1aOOpaTOpHBIC 3aHATUS TPOBOJIATCA B paMKax
OCBOGHHUS JTUJAKTUYECKUX €IUHUI], KOTOpble OOEeCHeyrBalOT HAIMYUe
BBIIIOJTHEHHUS.

[IpakTyeckne U 1a0OpaTOpHBIC 3aHATHS TMPOBOISTCS B paMKax
OCBOGHHMS JTMJIAKTUYECKUX €IMHUL], KOTOpble OOECHEUMBAIOT HAIMYUE
BBIIIOJTHEHHUSI.

COOTBETCTBYIOLIECH TEMBI, IOCIE
3HAHWUNA, HEOOXOOWMBIX IJII €€

COOTBETCTBYIOIIIEH TEMBI, ITOCIIE
3HAHWM, HEOOXOJUMBIX I €€



2METOINYECKHUE YKA3AHUA
Tema 1.1 OcHOBHEBIE NOHATHSA U 32aKOHBI XUMHH

IIpakTuyeckoe 3ansiTue Ne 1
Pacuersl mo xumuyeckum GpopmyiaM U ypaBHEeHUAM

Lenap pabdoTbl: HAy4YUTHCS OCYUIECTBIATH pacueThl MO XHUMHYECKUM (opMmyrnaM: HAXOIUTh
OTHOCUTEIIbHYIO MOJICKYJISIPHYI0 MAacCy, MacCOBBIE JOJIM 3JIEMEHTOB B CJIOKHBIX BELIECTBAX; peUIaTh
3aJla4yM 110 XUMUYECKUM YPABHEHUSIM.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

I1P6 1 - chopMHUpOBaHHOCTH MPEACTABICHUN: O XUMHYECKOW COCTABIIIONICH €CTeCTBEHHOHAYYHOU
KapTUHBI MUPA, POJIA XHUMHUHU B IO3HAHUU SIBJICHUNA TIPUPOJIBI, B (POPMUPOBAHUN MBIIUICHUS U KYIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIbHOM TI'PaMOTHOCTH, HEOOXOAMMOW JUIS pelIeHHs] MPaKTHYECKUX 3ajgad |
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpelie;

MarepuanabHoe odecrneyeHue:
MysbTUMEIMITHBIC CPEACTBA XPAHCHUS, IEPEIaur U MPEICTABICHUS HH()OPMAIIHH.
Y4eOHO-MeTOIMYEeCKas JOKYMEHTAIUsl, JUIAKTUYCCKUEe CcpeicTBa. Pabodee MeCTO MpemnojaBaTelis:
MIePCOHANBHBIN KOMITBIOTEP, pabouue MecTa 00ydaromuxcs, 1ocka yueOHas, yueOHas MeOelb.

3aganme:

1. JTaHbI POPMYIIBI CIETYIONINX BEIICCTB

a) Cag(PO4)2

b) H,CO3

Onpenennre MOJNEKYJISIPHBIE MACChl 3TUX BELIECTB U MACCOBBIE JIOJIM KUCIOPOIA B HUX.

3aganue:

2. MaccoBas nponst azora 63,64%, MaccoBas mons kuciopoga 36,36%. Onpenenute dopmyiy
BELIECTBA.

3aganue:

3. KakoBa mpocreiimas ¢popmyra BemecTBa, B KOTOPOM MacCOBBIE JOJIH CEPHI, Kele3a M KHCIopoaa
paBHBI COOTBETCTBEHHO 24, 28 1 48 %.

ITopsinok BbINOJHEHHS PadOTHI:

1. O3HaKOMBTECH C KpaTKUuMH TCOPCTUUCCKUMU CBCIACHUSIMU
(https://znanium.com/catalog/document?id=370125. C. 10);

2. Pemenue 3aaq o XUMU9IeCKUM (hOpMyIIam;

3. Pemrenne 3aaa4 110 XUMHUYCCKUM YPABHCHHUAM.

Xon paborhr:

3apnanue Nel. Onpenenute o0beM xjopa (H.y.), HEOOXOAMMBINA NJIsl TomydeHus: 634 r xjopuaa
amoMuHus 1o ypaBHeHuto: 2A1 + 3Cl,= 2AICls.

3apanue No2. PaccumTaiiTe KOJIMUECTBO BEIIECTBA U MACCy JUTHS, HEOOXOIUMOTO JJIsl PEAKITUH C
KHCII0poaoM Maccoit 128 1 mo ypaBuenwuro: 4Li + O,= 2Li,0.

3aganue Ned. Coxrnu B u3ObiTke kuciopona 0,4 monb oxcuaa yriepona (Il). Paccuuraiite
KOJINYECTBO BEILECTBA: IPOpPEarupoBaBIIErO KHCIOpoJa M OOpa30BaBIIErOCS B pEaKIUM OKCUIa
yraeponaa (1V).

3ananune Neq. Coxrnu B u36bITKe Kuciopona 19,6 r CO. Paccunraiite Macchl: mpopearupoBaBIIero
KHCJIOpO/a U 00pa3oBaBIlerocs B peakiuu okcuaa yriaepoaa (1V).


https://znanium.com/catalog/document?id=370125

3ananme NeS. Ilpu narpeBanuu nepmanranata kamust KMnO, oOpa3yercss TUOKCH] Maprasia,
MnO,, manranar kanmus KoMnOy4 u xucnopona O,. PaccunTaiite Macchl IPOIYKTOB PEAKIIMK, €CJIU Macca
IIepMaHraHara Kajuus pasHa 15,8 r.

3apanue Ne6. Paccumraiite 00bEM Bojopoaa (H.y.), MOJYYEHHOTO TMPH B3auMojJeHCTBHH 13 T
IMHKA C N30BITKOM COJITHOM KHCIIOTHI.

3apanue Ne7. PaccunraiiTe Maccy ¥ KOJUYECTBO BerecTBa Gocdopa, HEOOXOIUMOTO JIsl PEaKIIUU
C KUCJIOPOAOM 00BEMOM 5,6 1.

C[)opMa NpeacraBjJacHud pedyjabTara:
BrmonnenHbIe 3aJlaHusd.

Kpurepun oneHku:
Ouyenka "5'" cmaeumcs, ecnu cmyoenm:
1. BBITTOTHUIT paboTy 6€3 OmMUOOK U HEJIOUETOB;
2. nonycTuil He 0oJiee OJTHOTO HEJI0UeTa.
Ouenka ""4" cmagumcs, ecny CTyJI€HT BBINOJHUI pabOTy IMOJHOCTBIO, HO JOMYCTHJI B HEH:
1. He Oonee o1HOM HETpyOOI OLIMOKU M OJHOTO HEA0YETA;
2. unu He OoJee IBYX HEJOYETOB.
Ouyenka '3" cmaseumcs, ecnv CTYICHT TPAaBHIHLHO BBITIOJHWI HE MEHEE IOJOBUHBI PAaOOTHI HIU
JOTYCTHIT:
1. He Gonee NBYX IpyObIX OIINOOK;
. WK He OoJsiee 0HOM TPy0oii U 0JIHOM HErpyOOi OIMOKU M OAHOTO HEA0YETa;
. WK He OoJsiee IBYX-TpeX HErpyobIX OLINOOK;
. WK OJIHOM HEerpyOoi OIIMOKY U TpeX HEeJJ0UETOB;
. WIM TIpY OTCYTCTBHUHU OIIMOOK, HO NP HATWYHH YETHIPEX-TISITH HEIOYETOB.
Ouenka "2" cmasumcsa, ecnu cmyoenm:
1. JomyCTHII 9MCII0 OMMOOK M HEJOYETOB MTPEBOCXOIAIIEE HOPMY, IPH KOTOPOH MOXKET OBITh BHICTABIICHA
orenka "3";
2. WM €CITU TIPABWJILHO BBITIOJIHWJI MEHEE MOJIOBUHBI PaOOTHI.

D W



Tema 1.3. Boga. PacTBopbl. DiieKTpoJIMTHYECKAS THCCONMAIUS
IIpakTuyeckoe 3ansitue Ne 2

PemieHue 3xcnepuMeHTANBHBIX 32/1a4 M0 TeMe «DJIEKTPOJIUTHYeCKAS JUCCONNALHS.
IIpuroroBJ/jieHHe PACTBOPOB Pa3JIMYHOH KOHIEHTPALMHU

Heas padorbi: O600IICHHE MaTepHaia 0 OCHOBHBIM MOJIOXEHUSAM TEOPUH ICKTPOTUTHYECKON
JMCCOIMALINY U TEHETUYECKON CBS3HM HEOPTaHUYECKUX BEUIECTB

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

IIP6 2 - BnajeHue CUCTEMOM XMMMYECKMX 3HAHMH, KOTOpas BKIIIOYAET: OCHOBOINOJArarolue
NOHATHS (XMMUYECKHUI AJIEMEHT, aTOM, DJICKTPOHHAst 000JI04Ka aToMa, S-, p-, J-3JIEKTPOHHBIE OpOUTAIN
aTOMOB, MOH, MOJIEKYJA, BaJEHTHOCTb, 3JEKTPOOTPULATEIbHOCTb, CTEHNEHb OKMCIEHUS, XMMHUYECKas
CBSI3b, MOJIb, MOJIApDHAs Macca, MOJIAPHBIH 0O0BEM, YIIIEpOAHBIN CKeleT, (pyHKIMOHAIbHAas Tpylra,
panukai, H30Mepus, H30MEpbl, TOMOJIOTMYECKMH psiA, TOMOJIOTH, YIJIEBOJOPOJIbI, KHUCIOPOA- U
a30TCoJIepIKAIIUE COSTUHEHUS], OMOJIOTHYECKU aKTHBHBIE BelecTBa (YTIIIEBOIBL, KHUPBI, OCIIKH), MOHOMED,
[OJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHHUS, KPUCTAIIIMUECKasl PEeIIeTKa, THIIbI
XUMHNYCCKHUX peaKuHﬁ (OKI/ICJII/ITGJII)HO-BOCCTaHOBI/ITeJII)HI)IG, 9K30-U SOHAOTCPMUYICCKHUEC, PCAKIITMU HOHHOT'O
oOMeHa), PacTBOp, JIEKTPOJMUTHI, HEIIEKTPOIUTHI, SJIEKTPOIUTHYECKAs JUCCOLHMALNSA, OKUCIUTEb,
BOCCTAaHOBUTEIb, CKOPOCTh XUMUYECKON pEaKIMH, XUMUYECKOE PaBHOBECHE), TEOPUU U 3aKOHBI (T€Opus
XMMHUYECKOI0 CTPOCHMs OpraHudeckux BemecTB A.M. bByriepoBa, Teopus 3JIE€KTPOIMTUYECKOMN
auccouuanuy, nepuoanyeckuil 3akon [I.M1. MenaeneeBa, 3aK0OH COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHM S3bIK XUMHH, (AKTOJOIMUECKHE CBEIECHUS O CBOMCTBAaX, COCTaBe, IOJYyYEHUHM MU
0€30MacHOM HCIOJIb30BAHUN BAKHEHIIINX HEOPTaHUYECKUX U OPTaHUYECKUX BEUIECTB B OBITY U

MarepuanbHoe obecnedyeHue:
MynbTUMeAnHBIE CPEACTBA XPaHEHNUs, Tepe/laun U MpeICTaBIeHUs UH(OPMALIHH.
VYdeOHO-MeToIM4ecKas JOKYMEHTAIUs, TUAaKTHYeCKHe CcpeicTBa. Pabouee MecTo mperomaBaTes:
NepCOHAIbHBII KOMIBIOTEP, paboune MecTa 00ydJaroLuxcs, 1ocka yueOHas, yueOHast MeOeb.

3aganue:

1. IIponenaiiTe peakuuu MeXAy pacTBOPAMHU:

2. [Tonp3ysch UMEIOIIUMUCS PEAKTHBAMH, OCYIIIECTBUTE PEAKIIH, CXEMBI
3. ITonb3ysch UMEIOIUMHUCS PEAKTUBAMH, MTOJTyYUTE

4. OcymiecTBUTE NpeBpalleHus

Ilopsinok BbINOJHEHHS PadOThI:

1. O3HaKOMBTECH C KpaTKUMHU TCOPCTUUCCKUMU CBCACHUAMHU
(https://znanium.com/catalog/document?id=370125. C. 39);

2. Pemenuie 3a1a4 o XMUMUYECKUM (OpMYIIaM.

Xoxa padoThI:
OO6opynoBaHKE U PEAKTHBBI: ITATUB C MPOOMPKAMH, CIUPTOBKA, TPOOHPKOEpaaTENh, PACTBOPHI
H2S04, HNO3, HCI, NaOH, CuCl2, CaCl2, FeCl3, Na2CO3, K2C0O3, AgNO3, Zn(NO03)2, CuS04,
Fe2(S04)3, BaCl2, NaCl.
[TepBrbrit BapuaHT BBITIONHAET U3 KAXIOW 3a/1a4d IPUMED, a BTOPOM — ipumep O.
1. [lpopenaiite peakuu MEXy pacTBOpaMHu:
a) Na2CO3 u HNO3, NaOH u CuCl2;
0) K2CO3 u HCI, Fe2(SO4)3 u NaOH,;


https://znanium.com/catalog/document?id=370125

Hanummre ypaBHEeHHE XUMUYECKUX PEAKIIUN B MOJICKYJISIPHOM, TIOJTHOM U COKPAIICHHOM MOHHOM BUJIC.
2. [Tonb3ysch NMEIOLUMUCS peaKTUBAMHU, OCYIIECTBUTE PEAKIINH, CXEMbl KOTOPBIX MPUBEICHBI HUXKE:
a) Ba2+ + SO42- — BaSO4 |

0) H+ + OH- —» H20

Hanummre ypaBHEHHE XUMUYECKOW PEAKIIUU B MOJICKYJISIPHOM, TIOJTHOM U COKPAIICHHOM MOHHOM BUJIC.
3. [Tonb3ysick UMEIOUIMMUCS pEaKTUBAMU, TIOTyYHUTE:

a) xJopuj cepedpa

0) ruapokcua menu (1)

Hanummre ypaBHeHHE XUMUYECKOW PEAKIIMU B MOJIEKYJIIPHOM, TIOJTHOM M COKPAIIEHHOM HOHHOM BHUJIC.
4. Ocy1miecTBUTE MPEeBpAICHUS:

a) cyasdar meau (II) — oxeun meau (I1)

0) xiopun xenesa (III) — oxcun xenesa (I11)

Hanumure ypaBHEHHE XUMUYECKUX PEAKLIH.

[To utoram mpoBeECHHBIX OIMBITOB 3aMOJIHUTE TaOIHILY, ClIeTaiTe BHIBOI.

Xoxa padoTbI:

3aganue 1. [IpurorosiieHre pacTBoOpa cOJIM € ONpe/e/IeHHO MaccoBoii /10JIeil BellecTBa.

3ajaya: oInpenesnTe, KaKylo Maccy COJU M BOJbl moTpedyercss B3ATh Ui npurorosieHus 20 r
BOJIHOTO PacTBOpa MOBAPEHHOM COJIM ¢ MacCcoBOM joueit comu 5 %0.

IIpousBeaute pacueTsl U MIPUrOTOBBTE pacTBOp. [lJis 3TOTrO:

— OTBechTE COIIb M IOMECTHUTE €€ B CTaKaH.
— OtMmepbTe U3MEPUTENFHBIM HWIMHAPOM HEOOXOAMMBIH 00beM BOJIBI U BBUICHTE B
KoJIOy C HaBeCKOil counu.

Buumanwne! Ilpu oTmMepuBaHUM >KUAKOCTH TJ1a3 HaOMIOgATeNsl IOJKEH HAXOAWUTHCS B OIHOH
IUIOCKOCTU C YPOBHEM JKUAKOCTH. YPOBEHb JKHJKOCTH IPO3PAUYHBIX PACTBOPOB YCTaHABIMBAIOT IO
HIDKHEMY MEHHCKY.

3aganue 2. [IpurorosiieHre pacTBOpPa ¢ 32JaHHOM MOJISIPHON KOHIEHTPALUECH.

3amayda: ompeAenuTe, KaKylo MacCy COJHM M BOJBI TOTPEOYyEeTCsS B3ATh U TPUTOTOBJICHUS 25 MII
pacTBopa XJIOpHJIa KaJlus, MOJIIpHast KOHIEHTpauus KoToporo 0,2 Moib/1.

[TpousBeauTe pacdyeTsl U MPUTOTOBLTE PACTBOP.

B cooTBeTcTBUM C pacueTaMy BO3bMHUTE HABECKY COJIM, IOMECTUTE €€ B MEPHBIN CTaKaH U 100aBbTe
HEMHOT0 BOJIbI (mpuMepHO 7-10 mi1). moMemMBasi CTEKJISIHHON MaJlouKOW, paCTBOPUTE MOJHOCTHIO COJb, a
3aTeM MpuJIeiTe BO/bI 1O HEOOXOMMOI0 IO YCIOBUIO 3a7aull 0ObeMa.

3aganue 3. CaMoCTOATEJILHO pelmTe 3a1a4m.

1. IIpuroroBneno 300 r 5%-Horo pactBopa Mona B 3TaHoje. Paccuuraiite maccy (B rpaMmmax)
WCTIOJIb30BaHHOTO CIIUPTA.

2. Kakoii o0beM (B JMTpax, H. y.) MeTaHaus HeoOXoauMo pacTBOpUTh B 500 Mi1 BOABI, YTOOBI
npurotoBuTh 30 %-HbI dopmanuH.

3. IlpurotoBnen pactBop u3 219 r xpucramioruapara CaCl2 6H20 u 1 1 Bogwl. Paccuuraiite
MaccoByIo J01t0 (B %) 0€3BOIHOM COJIM B 3TOM PacTBOPE.

4. Onpenennute KOJUYECTBO THAPOKCHIA Kanus (MOJb), coaepskameecs B 3 11 25 %-HOTo pacTBopa
(mmotHOCTSH 1,24 T/MIT).

5.0npenenute maccoByto o0 (%) Hutputa xenesa (II), ecnu u3 4 xr 15% pactBopa Beimapunu 1
KT.

®opma npeacTaBiaeHus pe3yibTaTa:

BrinonHeHHbIe 3a/1aHUS.

Kpurepun onenuBanus:
Ouenka "5'" cmaeumcs, ecnu cmyoenm:

1. BBIIOTHIIT paboTy 6€3 OmuOOK U HEJIOUETOB;
2. gonmycTHI He 6oJiee OJTHOTO Hel0ueTa.



Ouenka ""4" cmageumcs, ecny CTyEHT BBINOJHUI pabOTy MOJHOCTBIO, HO IOMYCTHII B HEH:

1. He GoJiee OTHOU HETPYOOU OIMTMOKK U OJTHOTO HEJI0UEeTa;

2. wu He 6oJee ABYX HEJAO0YETOB.

Ouyenka '"3" cmaeumcsa, ecnv CTYACHT TNPaBWIBHO BBIIIOJHWI HE MEHEe IOJIOBUHBI PabOThl WIIK
JOIYCTHIL:

1. He GoJiee IBYX IPyOBIX OMIMOOK;

. WK He OoJsiee ofHOU TPYOOH M 01HOM HEerpyOoii OMOKK U OAHOTO HEJ0YETA;

. W He OoJiee NBYX-TPeX HErpyObIX OMNOOK;

. WK OJTHOM HEeTrpyOOl OMMOKY U TPEX HEeJ0UYETOB;

. WIH MIPH OTCYTCTBUU OLIMOOK, HO MPU HAJIMYUH YETHIPEX-TISITH HEJIOUETOB.

Ouyenka "2'" cmaeumcs, ecnu cmyoenm:

1. nomycTui 4ucao omuOOK U HEIOUETOB MPEBOCXOAIIEee HOPMY, IPU KOTOPOIl MOXKET OBITh BHICTaBJICHA
orenka "3";

2. WM €CIU MPAaBUIILHO BBIMOIHIII MEHEE MOJIOBUHBI paOOTHI.

DN =W



Tema 1.4 Kinaccnpukanus HeopraHu4eCKNX COeIMHEHUI H UX CBOIiCTBA
XuMHYecKHe peakunu

IIpakTuyeckoe 3ansiTue Ne 3

CocraBjieHue ypaBHeHH I peakiuii HA TUAPoIn3 cojieil. CocTaBiieHUe YypaBHEHU peakiuii
KJIACCOB HEOPraHU4eCcKMX BellecTB. ['eHeTHYecKHe IeNMOYKH NPeBpalleHN i HeOPraHuYeCKNX
BellecTB.

Leapb padoThl: HAYYUTHCS TPOTHO3UPOBATH U OMBITHBIM MTYTEM OMPEEIIATH IIPHU IOMOIIU
MHJUKATOPOB XapaKTep CPebl BOAHBIX PACTBOPOB COJIEH Pa3IMYHOIO COCTaBa, COCTABIIATh YPaBHEHUS
peaxkuuii HEOPraHUYEeCKUX BEIECTB, COCTABISTh FT€HETHUECKHUE [IEMOYKH MTPEBPALICHUI HEOpraHMYeCKUX
BELIECTB.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

I[IP6 2 — BiageHWe CUCTEMOW XHMMHYECKUX 3HAHWUW, KOTOpas BKIIOYACT: OCHOBOIOJIATAMOIINE
MOHATHS (XMMHUYECKUI SJIEMEHT, aTOM, 3JICKTPOHHAst 000JI04Ka aToMa, S-, p-, d-3JIEKTPOHHBIE OpOUTAIN
aTOMOB, WOH, MOJIEKYJa, BAJEHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCIEHMS, XUMHUYECKas
CBSI3b, MOIIb, MOJISIPHAs Macca, MOJISIpHBIM 00beM, YIIepOoJHBbIA CKeleT, (YHKIHMOHANbHAS TpYIIa,
paauKai, HW30MEpHs, H30MEpbl, TOMOJOTHYECKHI psiJi, TOMOJIOTH, YIJIEBOAOPOIbl, KHUCIOPOA- U
a30TcojiepKalllie COeIMHEHUs, OMOJOTHYEeCKH aKTUBHBIC BeUIeCTBa (YTIEBOIbI, JKUPBI, OCIIKH), MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHBIE COECIUHEHMS, KPUCTAUINYECKasi PEIleTKa, TUIIbI
XUMHUYECKHUX PEAKIHH (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, DK30-H SHJOTEPMHUUECKUE, PEAKIINH HOHHOTO
oOMeHa), PacTBOp, AJIEKTPOJMTHI, HEIIEKTPOIHUTHI, DJICKTPOIUTHYECKAsT TUCCOIMALNS, OKHCIUTEb,
BOCCTaHOBHUTEIb, CKOPOCTh XUMUYECKOU PEaKIMK, XUMUYECKOEe PAaBHOBECHE), TEOPUU U 3aKOHBI (TeOopus
XMMHYECKOTO CTPOEHHsS] OpraHuueckux BemecTB A.M. bytiepoBa, Teopusi 3JIEKTPOIUTHUECKON
aucconuanum, nepuoanyeckui 3akon .M. MenaeneeBa, 3aKOH COXpaHEHUs] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XHMMHUH, (AKTOJOTMYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, IMOJYYEHUH U
0€30IaCHOM MCIIOJIb30BaHMM BAXHEUIIMX HEOPraHWYeCKMX M OPraHMYeCKMX BEIIeCTB B OBITY U
MPaKTUYECKON JESITETbHOCTH YEJIOBEKa;

I1P6 4 - cpopMHPOBAHHOCTH YMEHHMH MCIIOJb30BaTh HAUMEHOBAHHUS XUMHUECKUX COETUHEHUH
MEKIYHAPOAHOTO COK3a TEOPETUYECKON W MPUKIAIHOW XUMUU M TPUBHAIbHBIE HA3BaHUS Ba)KHEUIIIMX
BEIIECTB (ITHJICH, alleTWJIEH, INIMIEpUH, (eHo, GopMalbIerui, YKCyCHas KUCIOTa, IVIMIUH, YrapHbIi
ra3, yrjiekucibli ras, aMMHakK, raiieHas H3BECTb, HEralieHas H3BeCTb, NUTbEBas coJa U JAPYTUX),
COCTaBJIATh (HOPMYJIBI HEOPraHWYECKUX M OPraHUYECKUX BEIECTB, YPaBHEHUS XMMHUYECKHUX peakluil,
OOBSICHATH UX CMBICT; TIOATBEP)KIATh XapaKTEPHbIE XUMUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMHU
HKCHEPUMEHTAMH U 3aMUCSIMH YPAaBHEHUH XMMUYECKUX PEaKIIHii;

I[MP6 5 - copMHUpOBaHHOCTh yMEHUN YCTaHABIMBATh IPHUHAUIEKHOCTb  U3YUEHHBIX
HEOPraHMYECKUX W OPraHMYeCKUX BEIIECTB K OIpEIeNIeHHBIM KiaccaM W TpyHIaM COEIWHEHHH,
XapaKTepu30BaTh HMX COCTaB W BAKHEHWIINE CBOWCTBA; OMPEIENATh BHUABI XHMHYECKHX CBS3CH
(koBaJIeHTHasi, MOHHAsl, MeTaJulM4yecKas, BOJOPOAHAs), THUIbl KPUCTAJUIMYECKHX PEIIETOK BEIIECTB;
KJ1acCU(UITUPOBATh XUMUYECKHE PEAKIINH;

I1P6 6 - B1ageHHe OCHOBHBIMHU METOJaMHM HAy4YHOTO IO3HAHUS BEIIECTB U XMMHUYECKHX SBICHUN
(HabmroieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNE);

MarepunanbHoe obecrniedeHue:

MynbpTHMENIHBIE CPEACTBA XPAaHEHNs, IEPeIavd U MPEICTaBICHUS HH()OPMAIIHH.
VY4ebHO-MeToIMYecKass JOKYMEHTAlUs, IUAAaKTHYecKue cpeicTBa. Pabouee MecTo mperojaBaTens:
MepPCOHANBHBIN KOMITbIOTEP, paboune MecTa 00yJaromuxcs, 1ocka yueOHas, yueOHas MeOelb.

3ananue:;
1. pemnTh d3KCIEpUMEHTATIBHBIE 33/1a4M HA THIPOJIU3 COJIEH;



2. CocTaBUTh YpaBHEHUS pEAaKLIM HEOPIraHUUECKUX BEILECTB;
3. CocTaBUTh T€HETUYECKHUE LIETOYKHU MTPEBPALLICHUIT HEOPTAHUYECKUX BEIIECTB.

ITopsinok BbINOJIHEHHUSI PA0OTHI:

1. O3HakoMbTECH c KpaTKUMU TEOPETUUECKUMHU CBEICHUSMHU
(https://znanium.com/catalog/document?id=370125. C. 5);

2. Pemenue 3aa4 1o XUMU4YECKUM (OpMyIIaMm;

3. Pemenue 3a1a4 mo XMMHUYECKUM yPaBHEHHSIM.

Xox padoTbI:

3anaga Nel.

Brinansl cyxue conu: NaHCO3 u Na2CO3. Ha3zoBute coyii. YKaKUTE MECTO KaXKJI0M COJIU B
crcTeMe KJIacCH(PHUKAIMU CoNel (CpeHsis, KUcias, OCHOBHAs, IBOWHAs, KOMIUIEKCHAs ). MOXHO Jin
CUYUTATh MEPBYIO COJIb TPOJAYKTOM MEPBOM CTYNEHH ruiponn3a BTopou conu? [louemy? N3BecTHO, 4TO
TUAPOIIU3 JTF000M COM MPU OJHHUX U TEX YK€ YCIOBUSIX 110 BTOPOU U TPEThEH CTyNEHsIM UIET TPYAHEE,
4yeM 110 nepBoil. Ha mprmepe BbITaHHBIX COJIEH TOKAXHUTE, YTO JAHHOE MOJI0KEHHE SBIISETCS BEPHBIM.
CocraBbTe IJ1aH HKCIIEPUMEHTA U OCyIlecTBUTE ero. Hanummre ypaBHEeHUs THAPOIN3a KAXKIOU U3
BBIIAHHBIX COJIEH TIO0 OJIHOM CTYIEHH B MOJIEKYJISIPHOM M HOHHOM BHJIaX.

3anaya Ne2.

Boeinanst pactBopel NaOH u Na2CO3 6e3 Haanucei. MOXHO JIM IPH ITOMOITH MHANKATOpa
pacno3Hats BeuectBa? [louemy? IloarBepanre cBoil OTBET ONBITHBIM MyTEM. OnpeaenuTe kapOoHat
HATpPHUS MIPU IIOMOIIIM Ka4eCTBEHHON peaKIMK Ha COOTBETCTBYIOLIUI aHHOH 3TON COJIH.

Hanumvre ypaBHeHUs BceX peakiuii B MOJICKYJIIPHOM U HOHHOM BHUAX.

3agaua Ne3.

Beiganst pactBopbl AICI3 u HC1 6e3 Hagnuceit. MoKHO JTU TIpY TTOMOIIHA WHIMKATOPA Paco3HaTh
BewtectBa? [louemy? IlonrBepauTe CBOM OTBET ONMBITHBIM MyTEM. ONpeeuTe KUCIOTY 0 €&
CIIOCOOHOCTH pearupoBaTh C METAJJIaMH, CTOSIIIIUMHE B psany aktuBHOcTH 10 H. JlokaxwuTte, uTo 00a
BemtecTBa (AICI3 u HCI ) natot oy U Ty K€ KaueCTBEHHYIO PEaKILIMIO Ha COOTBETCTBYIOIUI aHUOH.
Hamnumvre ypaBHeHHS BCeX peakiuii B MOJIEKYJISIPHOM M MOHHOM BHAaX. 3aucaTh YpaBHEHUS BCEX
CTYTEHEW r'uaposu3a COIM B MOJIEKYJISIPHOM U HOHHOM BHJIaX.

3anaya Ne4

OnpenenuTts Npu NOMOILY UHAUKATOPOB XapaKTep BOJAHBIX PACTBOPOB BEUIECTB, IPUMEHSIEMBIX B
OBITY:

» creapata Hatpusi C17H35COONa (X035 CTBEHHOE MBLIO),

* cwiukara HaTpust Na2S103 (KOMIIOHEHT CHIIMKATHOTO KJies),

* kapOoHaTa Kajus (KOMIIOHEHT JAPEBECHOH 307Ibl),

* NH4NO3 (a3oTHO€ ynoOpeHue).

CocTraBUTh ypaBHEHHUS PEAKIIMil HEOPrAaHUYECKUX BEILECTB:

1. SOz + H,0 = H,SO,

2. Cl,07 + H,0O = 2HCIO,

3. SO, + 2NaOH = Na,SO; + H»0

4. P,05+ 6KOH = 2K3P0O,4 + 3H,0

5. 2HNO3 + CuO = CU(N03)2 + H,0

6. 3H,SO, + Fe,0O3 = Fe2(804)3 + 3H,0

CocTraBbTe reHeTUYECKHE LIETIOYKH ITPEBPAIICHUI BEIIECTB:
S — SOz—> H2503—> KzSOg

Li — Li,0 — LiOH— Li,SOq4

®opma npeacraBiaeHus pe3yJabTara:
BrinonHenHble 3a1aHus.

Kpurtepun onenuBanus:
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Ouenka "5'" cmasumcs, eciu cmyoenm:

1. BemmomHWI paboTy 6€3 OmMO0K U HEA0YCTOB;

2. nomycTuil He OoJiee OJTHOTO HEI0UeTa.

Ouyenka "'4" cmagumcs, ecivi CTYJCHT BBITIOJIHWI pabOTY MOJHOCTHIO, HO JIONYCTUI B HEM:

1. He Gosiee oAHOM HETPYOOU ONTMOKK U OJTHOTO HEJI0UEeTa;

2. wu He 6oJee ABYX HEJAO0YETOB.

Ouyenka '"3" cmaeumcsa, ecnv CTYACHT TPABWIBHO BBITIOJIHWI HE MEHEE IOJIOBUHBI PaOOThI HWJIH
JOIYCTHIL:

1. He GoJiee IBYX rpyOBIX OMIMOOK;

. WK He Oosiee oHOU TPyOO# 1 01HOM HErpyOO# OIIMOKU M OTHOTO HEJJ0YETA;

. WM He OoJiee NBYX-TpeX HErpyObIX OMNOOK;

. WK OJTHOM HEeTpyOOl OMMOKY U TPEX HEeJ0UYETOB;

. WIH MIPH OTCYTCTBUU OLIMOOK, HO MPU HAJTTMUUU YETHIPEX-TISITH HEJIOUETOB.

Ouyenka "2'" cmaeumcs, ecnu cmyoenm:

1. nomycTui uncnao omuOOK U HEI0UETOB MPEBOCXOSIIEEe HOPMY, ITPH KOTOPOH MOKET ObITh BHICTABJICHA
orenka "3";

2. WM €CTIU MPABUIILHO BBITIOJIHIII MEHEE MOJIOBUHBI paOOTHI.

N =W



Tema 1.4 Kinaccnpukanus HeopraHn4ecKnuX CoelMHEHNH U UX CBOIiCTBA
XuMHYecKHe peakunu

JlabGoparopHoe 3ansiTue Nel.
Peaknuu nonHoro oomena. UcnbiTanue pacTpoB coJieii MHAMKATOPAMHU.

Lenap padoThl: onpeneNsaTh Cpeay pPacTBOPOB BEIECTB; COCTABJIATh YPaBHEHHUS PpEaKIHid B
MOJICKYJISIPHOM ¥ MOHHOM BHUJIE; TPOBOJAMUTH PEAKIIUU B3aUMOJICHCTBUS COJICH C KHCIOTaMU, IIeI0UYaMu U
MEXy COOO.

BoinosineHne padoTbl cioco0CTBYET (JOPMUPOBAHMIO:

I[IP6 2 — BiageHWe CUCTEMOW XMMHYECKUX 3HAHUW, KOTOpas BKIIOYACT: OCHOBOIOJATAIOIINE
MOHATHS (XMMUYECKHUI SJIEMEHT, aTOM, 3JICKTPOHHAst 000JI04Ka aToMa, S-, p-, d-3JIEKTPOHHBIE OpOUTAIN
aTOMOB, HOH, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHUS, XMMHYECKas
CBSI3b, MOIIb, MOJISIPHAs Macca, MOJISIPHBIM 00beM, YIIepOJHBIA CKeleT, (YHKIHMOHANbHAS TpYIIa,
paauKai, HW30MEpHs, H30MEpbl, TOMOJOTHYECKHI psii, TOMOJIOTH, YIJIEBOAOPOIbl, KHUCIOPOA- U
a30TcojiepKallirie COeIMHEHNUs, OMOJIOTHUYECKH aKTUBHBIE BELIECTBA (YTIEBObI, JKUPBI, OCIKH), MOHOMED,
[IOJINMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPDHBIE COECIUHEHMS, KPUCTAUINYECKasi PElIeTKa, TUIIbI
XUMHUYECKUX PEAKIHH (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, DK30-H SHJOTEPMHUUECKUE, PEAKIINH HOHHOTO
oOMeHa), PacTBOp, AJIEKTPOIHUTHI, HEIJICKTPOIUTHI, AIICKTPOIUTHYECKAs JMCCOIUAINS, OKUCIUTEID,
BOCCTaHOBHUTEIb, CKOPOCTh XUMUYECKOU PEaKIMK, XUMUYECKOEe PAaBHOBECHE), TEOPUU U 3aKOHBI (TEOpus
XMMHYECKOIO CTPOEHHsI OpraHudeckux BemecTtB A.M. bytiepoBa, TeopHs 3IIEKTPOIUTHYECKOU
aucconuanum, nepuoanyeckuit 3akon [[.M. MenaeneeBa, 3aK0OH COXpaHEHHUSI MAcCChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH SI3BIK XUMHH, (aKTOJOTHMUYECKHE CBEACHUS O CBOMCTBAaX, COCTaBe, MONYyYCHHH W
0€30MacHOM HCMOJIb30BAaHUN BAKHEUIIUX HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKON AESITETbHOCTU YEJIOBEKa;

IIP6 4 - cpopMUpPOBAaHHOCTH YMEHHIl HCMHOJIH30BaTh HAUMEHOBAHUS XUMHUYECKHX COEIMHEHUMN
MEKTYHAPOAHOTO COK3a TEOPETUYECKON U MPUKIAIHOW XUMUU M TPUBHAIbHBIE HA3BaHUS Ba)KHEUIIIMX
BEIIECTB (PTHIICH, alleTUJICH, TIUIepuH, GeHon, dopManbaerua, YKCycHash KUCIOTa, TIIMIHUH, YrapHBIA
ra3, yrjiekucibli ras3, amMMHak, ramieHas H3BECTb, HEralleHas H3BeCTb, MUTbEBas coJa U JAPYTUX),
COCTaBJIATh (DOPMYJIBI HEOPTraHMYECKHX U OPraHUYECKUX BEIIEeCTB, YPABHEHHUS XUMUYECKUX PEaKIIHid,
OOBSCHATH UX CMBICI; IOATBEPKIATh XapaKTEPHbIE XMMUUECKHE CBOWCTBA BEILIECTB COOTBETCTBYIOIIMMHU
AKCIEPUMEHTAMU U 3aIIUCAMU YPABHEHUN XUMUYECKUX PEAKIU;

I[MP6 5 - copMUpOBaHHOCTH YMEHUN YCTaHABIMBATh IPHUHAUIEKHOCTb  U3YUYEHHBIX
HEOPraHWYeCKMX M OPraHUYeCKHX BEIIECTB K ONPEAENEHHbIM KJlaccaM W TpYIINaM COEIUHEHUH,
XapaKkTepu30BaTh HX COCTaB M Ba)KHEWIINE CBOICTBa; ONpEAENsATh BHJbl XMMHYECKUX CBs3eH
(koBalleHTHAsi, MOHHAs, METa/NIMYecKas, BOJAOPOJHAs), TUIBI KPUCTAIUTMUECKHUX PEIIETOK BEIIECTB;
KJIacCU(UIIMPOBATh XUMUYECKUE PEAKIINH;

I1P6 6 - BmajeHUE OCHOBHBIMH METOJIaMU HAayYHOTO MO3HAHUS BEIIECTB M XUMUYECKUX SIBICHHMA
(HabmroieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNE);

MarepuanbHoe o0ecnieyeHmne:

Maketr nemonctpanuonnbiii "llenTpudyra", TemaTudyeckue TUTaKaThl W TAOJIWIBI; BECHl KyXOHHBIE
Maxwell MW-1451, Becsl anekrponnsie BJIP, Beckl kBajpaTHbIE; SKCUKATOPBI; CYIIMIKH HACTCHHBIC;
KpBIIIKA C BBITSKKON (A1 BhITsDKHOTO 1miKada Ne01380750); turnu dapdoposbie Hu3kue Ne3; mikadbl
U TIOCYabl M 000pynoBaHMs;, IIKad AT XpaHEHHs XMMHMUYECKHX peakTuBoB, (450%900*2100 mm.);
mKaQpl CYyNIMIBHBIC; UMl THTEIbHBIC; MIKa() BBITSHKHOW ¢ MOWKOMW; CTOJBI T1a00paTOpHEIE; HAaICTABKU
s cTona. PeakTHBHBIN mITaTMB ¢ HAOOpPOM pPEAKTUBOB (ILEJIOYM, KHUCIOTBI, COJH), HHAUKATOPHI,
POOUPKH, MUIETKH, IPOMBIBAJIKA C IUCTHJUIMPOBAHHON BOJIOM.



3amanmue:
BcnoMaNUTE TipaBmIIa 1Mo TEXHUKE OE30MaCHOCTH MPHU MPOBEIACHUH JTa00PATOPHBIX PadoT.
[TpounTaTh HHCTPYKIIHUIO 110 TPOBEACHUIO OMBITOB.
[IpuroToBUTH HEOOXOIUMYIO XUMUYECKYIO MTOCYTy U 000pyA0BaHKE AJIsi TPOBEICHUS OIBITOB.
IIpoBecTy ONBITHI.
OdopmuTts 1abopaTopHyro padoTy.

agrODdE

IHopsinok BbINOJIHEHHUSI PA0OTHI:

1 ITpoBeauTe 1a0OPATOPHBIE OIBITHI COINIACHO UHCTPYKIINH;

2 3aIUIINTE YPaBHEHHUS PEAKIM B MOJICKYIIPHOM, HOHHOM U KpaTKOM MOHHOM BHUJIE B TETPAJib;
3. B ombITe 5 3amonHUTE TAOHILY;

3 Cnaemnaiite BBIBOJI O MPOCIIAaHHON padoTe.

Xox padoThI:

Onvim Ne 1. Bzaumooeiicmeue Kuciom u 0CHOGAHUI (PeaKyusa Heumpaiu3ayuu).

[Topsanox BeIMOTHEHUS PaOOTHI:

1. Hamefite B mpobupky 5-10 xamens pactBopa menoud u 1-2 xamim pactBopa ¢eHolTaienHa.
Habmronaiite n3MeHeHue 11BeTA.

2. 3arem nobGaemsiite mo 1 kame pactBopa kuciaoTel (HCl wim HySO,), BeTpsixuBas mpoOUpKy.
OTMeThTE U3MEHEHHE [BETa C MAJTMHOBOTO JI0 OECIIBETHOIO MOCIe MPpUOaBIeHHsI HEKOTOPOTO KOJINYECTBA
KHUCJIOTBI.

3. [Touemy pacTBOp oOeciBETUIICS HE Cpa3y?

4. Hanummre ypaBHEHUE PEaKIIUU B MOJIEKYJISIPHOM U HOHHOM BUJIE.

5. CnenaiitTe BBIBOJ O TOM, YTO 00pa3yeTcs B pe3yJbTaTe Peakiiuu HeUTpanu3aluim.

Onvim Ne 2. /leticmeue Ha pacmeopul coneii pacmeopamu uieioueil.

[Topsi/TOK BBIMTOTHEHUS OTIBITA!

1. B omny npobupky Haneiite 5-10 kamens pactBopa conu xenesza (I11)-(FeCls), B npyryro comu
menau (11)-(CuSQy).

2. B 06e npobupku 1o KarisM npunuBaiite pacteop mieiaoun (KOH uin NaOH).

3. HaGmonaiite oOpazoBaHue 0caakoB Oyporo u rojyooro mera.

4. Hamummute ypaBHEHUs peakiiii B MOJIEKYISIPHOM U HOHHOM BHJIE.

5. Cnenaiite BBIBOJ O B3aMMOJICHCTBUM COJIEH CO LIEIOUYAMHU.

Onvim Ne 3. /leticmeue Ha pacmeopul coleil pacmeopamu KUuciom.

[Tops0oK BBIMOTHEHUS OTIBITA!

1. B npobupky Haneiire 10 xanens pactBopa coasl — kapooHara Hatpusi NaCOs.

2. lo6aebTe o KamsiM pactBopa kuciaoTsl (HCI wmu HySO4).

3. HaOmroaiiTe BBIJIEJIEHUE ra3a.

4. HamucaB ypaBHEHUE peakIMM B MOJICKYJSIPHOM M MOHHOM BHUJE, OOBSICHUTE, MYy3bIPbKH KAKOTO
rasa BBIIEIISIFOTCS.

5. CnemnaiiTe BEIBOJ O B3aUMOJACHCTBUH COJIEH C KUCIIOTAMH.

Onvim Ne 4. Bzaumooeiicmeue coneii medxcoy coooi.

[TopsiA0K BHIMIOTHEHHUS OMBITA:

1. Haneiite B nmpoOupky 2-3 kammu pactBopa comu PB(NO3), (Pb(CH;COO);) u mpuneiite 1-2
Karu pactBopa noauaa kanus Kl. Habmogaiite o6pasoBanue xentoro ocaaka noauaa ceunia (1) Pbl,.

2. HamumuTte ypaBHEHHE peakIHM B MOJEKYJISIPHOM M HMOHHOW Qopmax, OTMEThTE IIBETa
00pa30BaBIIMXCS OCAKOB U UCXOIHBIX PACTBOPOB M Ha3BaHUSI BEIIECCTB.

3. Caenaiite BBIBOJ] O B3aUMOJACHCTBUU COJIEH.

Onvim Ne 5. /leiicmeue pacmeopoe coneii, Kuciom u wieaoyei na unouxamopwl. I'uoponus
coneil



[TopsiIoK BBIMOTHEHUS PAOOTHI:

1. Ha monocky yHMBEpCaJIbHOW WHIUKATOPHOM OyMa)KKH HaHECHTE MO 1 Karie pacTBopa COJITHOU
wu cepHoit kuciotel (HCI, H2SOy), pactBopa mienoun (KOH win NaOH) u aucTHIIMPOBAHHOW BO/IBI.
OtmertbTe 1BET, 3anummure B Tabnuny. [lo mkane yHuBepcaabHOW MHIMKATOPHON OyMaru omnpenenure
3Ha4yeHue PH pacTBOpOB, 3aNUIIUTE B TAOIHILY.

2. B omny mpoOupky HajeiTe 5 kamenb KUCIOTHI (JIF00OM), BO BTOPYH NPOOUPKY 5 Karmelnb
pacTBopa IIeNI0YUH, B TPEThIO TUCTUIUIMPOBAaHHBIN BOjbI. Jlo6aBbTe BO Bce mpoOupku HemHoro 1. HoO u
no 1-2 kamu pactBopa ¢enondranenna. OTMETbTE LBET pacTBOpA. 3aUIIUTE B TAOIHILY.

3. Ha monocky yHHMBepcalbHOW MHIUKATOPHON Oymaxkku HaHecuTe 1o 1 xaruie pactBopa Aly(SO4);
(FeCls, Fey(SOy)3, FeSO,), pactBopa Na,CO3; (K,CO3, NaCH3COO) u pactopa NaCl (KCI, Na;SO,).
OtmertbTe 1BET, 3anmuimmTe B Tabmuiy. [lo mkane yHWBepcaabHOW WHIWKATOPHON OyMaru ompeneiuTe
3HaueHue PH pacTBOpOB, 3aMUIINTE B TAOJIHUILY.

4. CpenaiiTe BbIBOJ O JEMCTBUM PacTBOPOB BELLECTB HA MHIUKATOPHI, ONPEIEIUTE PEAKLIUIO CPEb
pacTBOPOB, YUUTHIBas, 4TO Npu PH = 7 — cpena HelTpanbHas, npu PH>7 — cpena menovnas, a npu pH<7
— cpea Kuclas. 3armoJIHATE TIOCTSIHUNA CTONOCT TaOIHUIIbI.

5. Ilo 3HayeHuIo cpeapl pacTBOPOB 3AMOJIHUTE B TAONHUIIE CTPOKU CTOJIONA, YKA3bIBAIOIIETO Ha IIBET
uHAMKaTopa ¢eHondraitenHa B pacTBopax cojieil. [logrBepanTe cBOM BBIBOABI ONBITHBIM ITyTeM. B Tpu
MPOOUPKH HaJeiTe Mo 5 Kamesib pacTBOPOB COOTBETCTBYIOIIMUX COJIEH, MCHONB3yeMbIX B 1. 3. JloGaBbTe
BO Bce nmpobupku HemHoro 1. H,O u no 1-2 xarum pactBopa penondranensa. OTMeThTe IIBET pacTBOpA.

6. Hanumure ypaBHEHUS 3JIEKTPOIUTHUECKON AUCCOIMAIIMU KaXKJOTO U3 BEIECTB.

7. OObBsSCHUTE, TPUCYTCTBHEM KaKUX HOHOB OOYCIIOBJICHBI KHCIas cpela W IIeJIouHas cpena
pacTBOpPOB.

8. Hanmmmure ypaBHEHUS peakIWidi THIPOIU3a COJICH B MOJICKYJIIPHOM Y MOHHOU (popMax.

Tabauia HaOJIFOIEHUHA:

®opma npeaocTaBieHHs pe3yJbTaTa
OTuer 0 mpoaenanHoii paboTe, BEIBOJBI HA KaXKIBIH OIBIT, 3alI0JTHEHHAs! Ta0JIMIIa, BBIBOJ IO BCEH
nabopaTopHoii pabore.

I{BeT nHMKATOPA pH pactBOpa
(mo mkame yHUBEP.
WHAMKAT. OyM.)

PactBop
BEILIECTBA ®denonranens YHuUBepCcaabHbII

Cpena
pacTtBopa

HCI (H,S0,)

KOH (NaOH)

H,0O

Aly(SO4)s (FeCls)

Na,CO3

NaCl (Na,SO.)

Kpurepun ouennBanus:

Onenka "5" ctaBUTCS, €CIIU CTYACHT:

1) mpaBUJIBHO OIpEAEII LeNb ONBITA;

2) BBIIOJIHUII pabOTy B TIOJTHOM 00bEeMe ¢ COOI0IEHIEM He00X0IMMOH 1OCIeJ0BaTeIbHOCTH
MIPOBEJICHUS OTBITOB U U3MEPEHMUI;

3) caMOCTOSTENHHO U paIllMOHAIEHO BBIOPAJ M MOJATOTOBUII JUIS OIBITa HEOOX0AMMOE
000pyi0oBaHUE, BCE OMBITHI IPOBEJI B YCIOBUAX U PeKUMaX, 00€CIeUNBAIOIINX OJTyYeHUE Pe3yIbTaTOB
Y BBIBOJIOB C HauOOJIbIIEH TOYHOCTHIO;

4) Hay4yHO rPaMOTHO, JIOTHYHO OMUcall HabJI0IeHUs U cpOPMYITHpPOBaI BEIBOIBI U3 OMbITa. B
MPEJICTaBICHHOM OTUYeTEe MPABUIBHO M aKKYPAaTHO BBITIOJIHUI BCE 3aITUCH, TAOIUIIbI, PUCYHKH, YEPTEXKH,
rpaduKy, BBIYMCIEHUS U CJIeN1all BBIBOJIBL;

5) IpaBWJIBHO BBINOJIHWI aHaiIu3 norpemHoctei (9-11 knaccsr).

6) NposIBIIIET OPraHU3allMOHHO-TPYAOBbIE YMEHUS (MOAJEPKHUBAET YUCTOTY paboUyero MecTa u
MOPSAZIOK Ha CTOJIE, 3KOHOMHO HCIIOJIb3YET PACXOJHBIE MATEPUAIIBI).




7) 3KCIIEPUMEHT OCYIIECTBIISIET IO TUIaHY C YYETOM TeXHUKH 0€30MacHOCTH U paBui paboThI ¢
MaTeprualaMy U 000pyJJ0BaHHEM.

Onenka "4" cTaBUTCS, €CITU CTYACHT BBITIONHWI TpeOOBaHUS K omleHke "5", HO:

. OIIBIT IPOBOJMII B YCIOBUSX, HE 00€CTIEYMBAIOIINX JJOCTATOYHON TOYHOCTH N3MEPEHHIA;

. WK OBUIO JOMYIICHO JIBa-TPU HEJ0YETa;

. WM He OoJiee OHOM HerpyOoii OIIMOKY U OHOTO HEeJ04eTa,

. WII SKCTIEPUMEHT MPOBE/ICH HE MOJIHOCTHIO;

. WUTM B OTIMCAHUY HAOIIOJICHUI U3 OIIBITA OMYCTHII HETOYHOCTH, BEIBOJIBI C/IENIAll HETIOJTHBIE.

Onenka "3" cTaBUTCS, €CIIU CTYACHT:

1. mpaBUIILHO OMpPENENINII TIeTIh OIBITa; pAaOOTY BHIMOJIHAECT NPABIILHO HE MEHEE YeM HAIOJIOBHUHY,
0JTHaKO 00BEM BBIMIOJIHEHHON YaCTH TAaKOB, YTO ITO3BOJISET IMOIYYUTh MPABUIIbHBIC PE3YJIbTAThl H BHIBOIBI
10 OCHOBHBIM, IPUHIMITNAIBHO BAXHBIM 331a4aM paboThI;

2. wm noa6op o0opyaoBaHus, 0OBEKTOB, MATEPHAJIOB, a TAKXKe PabOTHI 10 HAYaAIly OIBITa IPOBET
C MTOMOIIBIO YUUTEJST; WIIN B XOJI€ IPOBEACHHUS ONBITA U U3MEPEHHI ObLTH JJOMYIIEHBI OIINOKH B
onMcaHuy HabIroeHu, HOpPMYyITUPOBAHUN BHIBOIOB;

3. OIBIT MPOBOJMIICS B HEPALMOHAIBHBIX YCIOBHSX, YTO IIPUBEIIO K MOTYYECHHIO PE3YJILTATOB C
0O0JIbIIIeH TOTPEITHOCTHIO; HITH B OTYETE OBLITU JIOMYIIEHBI B OOIIEH CII0KHOCTH HE 00JIee TBYX OMMOOK
(B 3amHMCAX €IMHUIL, U3MEPECHUSX, B BEIYMCICHUSX, rpaduKax, TabIuIax, cxeMax, aHalln3e
MOTPEUIHOCTE! U T.J.) HE IPUHIUITHAIBHOTO JUTS JAHHOM paboThI XapakTepa, HO MOBIHUABIINX Ha
pE3yNIbTaT BBIIOJIHEHUS; WIIM HE BHIIIOJHEH COBCEM HJIHM BBINOJIHEH HEBEPHO aHAM3 morpenHocrei (9-11
KJ1acc);

4. nomyckaet rpy0yro ommoKy B X0JIe dKciepuMeHTa (B 00bsCHEHUH, B 0(OpMIICHIH PaOOTHI, B
COOJIIOICHUH TIPAaBUJI TEXHUKH 0€30IaCHOCTH IpU paboTe ¢ MaTeprajaMu U 000pYyAOBaHHEM), KOTOpast
UCTIPABIISIETCS 110 TPEOOBAHUIO YUHUTEIIS.

Onenka "2" cTaBUTCS, €CJIU CTYACHT:

1. He onpeaeNnI CaMOCTOSITEIBHO 1EJTh ONBITA; BHIIOIHWI PA0OTY HE IMOJHOCTHIO, HE TOATOTOBHI
HY)XHOE€ 000pyZ0BaHUE U 00HEM BBIITOJIHEHHON YacTH PabOThI HE TIO3BOJISIET CIIENATh MPABHIIBHBIX
BBIBOJIOB;

2. WIIH OTIBITHI, U3MEPEHUS, BBRIYHCIICHHUS, HAOIIOICHHUS TTPON3BOIMINCH HETIPABHIIBLHO;

3. wm B XoJ1e paboTHI M B 0TYETE OOHAPYKUIIUCH B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUEHHBIC B
TpeboBaHUsX K oreHKe "3";

4. nonyckaet 11Be (1 6osiee) rpyOble OMMOKHU B X0/I€ SKCIIEPUMEHTA, B 00bICHEHUH, B 0POPMIICHUN
paboThl, B COOMIOACHUN ITPaBUJI TEXHUKHM 0€30IIaCHOCTH IpU paboTe ¢ BelleCcTBaMU U 000py/I0BaHUEM,
KOTOPBbIE HE MOXET UCTIPABUTh JJaKe M0 TPEOOBAHUIO YUUTEIIS.

DN AW~



1.5 Knaccndukanus HeopraHu4ecKux COeIMHeHNH U UX CBOlicTBa
JlabopaTopHoe 3ansitTue Ne2
KadecTBeHHbIe peakiuu Ha onpeaeaeHHe cyab(aT, CWINKAT, KApOOHAT M XJIOPH/ HOHOB

Henbp padoTbl: HAyuYUTHCS COCTABIATh YPAaBHEHMsI PEAKLUA B MOJIEKYJSIPHOM U HMOHHOM BHJIE;
IIPOBOJIUTh PEAKLUU B3aMMOJEHCTBHSI COJEH C KUCIOTaMU U MEXAY COOOM; MPOBOJUTH KaueCTBEHHbIE
peaKIy B3auMOJICHCTBUS Ha Ha XJIOPHUI-, CYIb(aT-, CHIMKAT- U KapOOHAT-aHHOHBI.

Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

I[IP6 2 — BiageHWe CUCTEMOW XMMHYECKUX 3HAHUW, KOTOpas BKIIOYACT: OCHOBOIOJATAIOIINE
MOHATHS (XMMUYECKHUI SJIEMEHT, aTOM, 3JICKTPOHHAast 000JI04Ka aToma, S-, p-, d-3JIeKTPOHHBIE OpOUTAIN
aTOMOB, MOH, MOJIEKYJIA, BaJEHTHOCTb, JJEKTPOOTPULATEIBHOCTh, CTEIIEHb OKUCIEHUS, XHMHUYECKas
CBSI3b, MOIIb, MOJISIPHAs Macca, MOJISIPHBIM 00beM, YIIepOJHBIA CKeleT, (YHKIHMOHANbHAS TpYIIa,
pagukan, H30MEpHs, H30MEpbl, TOMOJIOTMYECKHMH psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- H
a30TcojiepKalllyie COeIMHEHNUs, OMOJIOTMYeCKH aKTUBHBIE BellecTBa (YTIeBOIbI, KUPBI, OCIKK), MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHHUs, KPUCTALINYECKAs PELIETKA, THIIbI
XUMHUYECKUX PEAKIHH (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, DK30-H SHJOTEPMHUUECKUE, PEAKIINH HOHHOTO
oOMeHa), PacTBOp, AJIEKTPOJMTHI, HEIIEKTPOIHTHI, DIEKTPOJIUTHUECKAS TUCCOIMALNS, OKUCIUTEIb,
BOCCTaHOBHUTEIb, CKOPOCTh XUMUYECKOU PEaKIMK, XUMUYECKOEe PAaBHOBECHE), TEOPUU U 3aKOHBI (TEOpus
XUMHUYECKOIO CTPOEHMsI oOpraHuueckux BemecTB A.M. bByrtiepoBa, TeOpHs 3IEKTPOIUTUYECKOU
aucconuanum, nepuoanyeckuil 3akon JI.M. MenneneeBa, 3aKOH COXpaHEHHUSI MAacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH SI3BIK XUMHH, (aKTOJOTHMUYECKHE CBEACHUS O CBOMCTBAaX, COCTaBe, MONYyYCHHH W
0€30MacHOM HCMOJIb30BAaHUM BAXXHEUIIUX HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB B OBITY U
MIPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA;

IIP6 4 - cpopMUpPOBAaHHOCTH YMEHHIl HCMHOJIH30BaTh HAUMEHOBAHUS XUMHUYECKHX COEIMHEHUMN
MEKIYHAPOAHOTO COK3a TEOPETUYECKON W MPUKIIAJHOW XMMUU U TPUBHAIbHBIE HA3BAaHUSI BAXKHEHIIUX
BEIIeCTB (ITHIICH, alleTUJICH, TIUIepuH, QeHon, ¢hopManbaerua, YKCyCcHash KUCIOTa, TJIMIWH, YrapHbIA
ra3, yrjiekucibli ras3, amMMHak, ramieHas H3BECTb, HEralleHas H3BeCTb, MUTbEBas coJa U JAPYTUX),
COCTaBJIATh (DOPMYJIBI HEOPTaHMYECKUX U OPraHUYEeCKHX BEIIECTB, YPAaBHEHHS] XMMHUYECKUX PEaKIIH,
OOBSCHATH UX CMBICII; TOATBEPKIATh XapaKTEPHbIE XUMUYECKUE CBOICTBA BEIIECTB COOTBETCTBYIOIIUMU
AKCIEPUMEHTAMU U 3aIIUCAMU YPABHEHUN XUMUYECKUX PEAKIU;

I[MP6 5 - copMUpOBaHHOCTH YMEHUN YCTaHABIMBATh IPHUHAUIEKHOCTb  U3YUYEHHBIX
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB K OIPEACICHHBIM KJlacCcaM M TpYIIaM COEIUHEHHH,
XapakTEepU30BaTb MX COCTAB W BAXXHEHIIME CBOWCTBA; ONPENEIATH BUIBl XUMHYECKHUX CBS3€d
(koBalleHTHAsi, MOHHAs, METa/NIMYecKas, BOJAOPOJHAs), TUIBI KPUCTAIUTMUECKHUX PEIIETOK BEIIECTB;
KJIacCU(UIIMPOBATH XUMUYECKUE PEAKIIHH;

I1PG 6 -- BnajeHre OCHOBHBIMU METOJaMHU HAyYHOTO MO3HAHUS BEHIECTB M XUMUYECKUX SBICHUN
(HabmroieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNE);

MarepuanbHoe o0ecnieyeHmne:

Maket nemoncTpanuonnsiii "LenTpugyra", Tematndeckue miakatbl U TaOIUIbI, BECHl KyXOHHBIE
Maxwell MW-1451, Becsl anektponnbic BJIP, Bechl KBaapaTHbIE; SKCHKATOPHI, CYIIUIKH HACTEHHBIE,
KpBIIIKa C BBITSOKKON (1711 BhITsDKHOTO mikaga Ne01380750); turnu dapdoposbie Hu3Kue Ne3; mikadbl
IUIA TIOCYABl U OOopynoBaHus; mKad g XpaHEHUs XUMHUYECKUX peakTuBoB, (450%900*2100 mwm.);
mKaQbl CyIIMIBHBIC; UMbl TUTEJIbHBIC; IIKa( BBITSHXKHONW ¢ MOMKOMN; CTOJIBI Ta00OpaTOpHbIE; HaJICTABKU
U1 cToJia. PeakTMBHBIN ITAaTUB ¢ HAOOPOM PEAKTUBOB (IENIOUHU, KUCIOTHI, COJIN), TPOOUPKH, MUTIETKH.

3aganue:
1.  BcmnomHMTH IpaBuiIa MO TEXHUKE 0€30MaCHOCTH NP MPOBEIECHUH Ja00paTOPHBIX padoOT.



[IpounTaTh HHCTPYKIMIO MO MPOBEICHUIO OTIBITOB.

[IpuroToBUTH HEOOXOIUMYIO XUMUYECKYIO MTOCYTy U 000pyAOBaHUE AJIsi TPOBEICHUS OIBITOB.
IIpoBecTy ONBITHI.

OdopmuTts n1abopaTopHyro padoTy.

oW

IMopsinok BbINOJIHEHHUSI PA0OTHI:

1 IIpoBeaute 1aGOPaTOPHBIC OMBITHI COTJIACHO UHCTPYKLIUH;

2 3anuIIMTEe YpaBHEHUS peakluid B MOJIEKYJISIPHOM, HIOHHOM U KpaTKOM MOHHOM BHJIE B TETPa/ib;
3 Cruenaiite BbIBOJI O IIPOJIETIAHHOM paboTe

Xoa padoTsi:

Onvim Ne 1. Oonapysicenue xnopuo-anuona Cl.
[Tops10K BBIMOJHEHUS OTIBITA:
1. Haneiite B mpooupky 2-3 karumm pactBopa coiau NaCl (KCI unu pactBopa constHO#M KHCIOTBI
HCIl) u mpuneiite 1-2 kammm pacrBopa Hutparta cepedbpa AgNO;. HaGmromaiite obpasoBanue 6enoro
TBOPOKUCTOrO Ocajika ximopuaa cepedpa AgCI.
2. Hanwmure ypaBHEHHE peakMd B MOJICKYJSIDHOH M HMOHHOH (oOpMax, OTMEThTE IIBETa
00pa30BaBIIMXCS OCATKOB U MCXOHBIX PACTBOPOB U HA3BAHUS BEIIECTB.

Onwvim Ne 2. Oonapysicenue cynvpam-anuona SO

[Topsi10K BBIMOJIHEHUS OTIBITA:

1. Haneiite B mpoGupky 2-3 Kamid pactBopa, comepxamero cymbdar-annon SO42 (NapSOs,
ZnS0,, FeS04, HySO4 u T.11.) m npuneiite 1-2 kamau pactBopa xiopuaa Oapust BaCl,. Habmronaiite
oOpa3oBaHue 0e0ro KPUCTALNTUIECKOTO ocaka cyibdara 6apus BaSO;,.

2. Hanwmmure ypaBHEHHE peakIMM B MOJICKYJSIDHOH M HMOHHOH QopMax, OTMEThTE IIBETa
00pa30BaBIIMXCS OCAIKOB M UCXOAHBIX PACTBOPOB U Ha3BaHMS BEIIECTB.

Onvim Ne 3. O6napyscenue cunukam-aHuoHa Sios>.

ITopsA10K BBINONIHEHUS OMBITA!

1. Haneiite B mpoGupKy 2-3 KaIUIM pacTBOpa, coiepikamiero cuinkar-anuoH SiOs> (Na,SiOs,
K5SiO3 v T.11. WM KJIel CUIIMKATHBIN KaHUESIpCKuil) u npuieite 1-2 karum pactBopa consiHoit HCI nnn
cepuoii kuciotel HySO4. Habmromaiite obpazoBanne kpeMaueBoit kuciotel HySiO3 B Buae cTyaHs Win
OeJIbIX XJIOTbEB.

2. HamnumuTe ypaBHEHHE peaklMM B MOJEKYJISIpHOM M HMOHHOW (opmax, OTMETbTE IIBETa
00pa30BaBIIMXCS OCAJIKOB M HCXOAHBIX PAaCTBOPOB U HAa3BaHUS BEIIECTB.

Onvim Ne 4. Oonapyscenue kapoonam-aHuona COs~.

[Tops0K BHITOTHEHUSI OTIBITA:

1. Haneiite B mpoOupky 2-3 Kamiu pacTBopa, cojepialiero kapOoHaT-aHHOH COs* (NayCOs,
K>CO3, NaHCO3 u 1.11.) 1 mpuneiire 1-2 karmmm pactBopa cosssaoit HCl mnm ceproit kucimotsr HpSOs.
HabGmronaiiTe BoieIeHHE MY3bIpbKOB Taza. Kakoii ra3 Beiaensercs?

2. Hanumure ypaBHEHHE peakllMM B MOJIEKYJIIPHOW U MOHHOM (popMax, OTMEThTE LBETA UCXOTHBIX
1 00pa30BaBIIMXCS PACTBOPOB U HA3BaHUS BEILECTB.

dopma npeaocTaBICHHUA pe3yabTaTa
Otuer o mpojenaHHoOi padoTe, ypaBHEHUE peaklUU B MOJEKYJISIPHOW U MOHHOU (hopMax, BBHIBOJIbI
Ha Ka)K/IbI{ OIBIT, BBIBOJI IO Beell mabopaTopHoii padore.

Kpurtepuu oueHkM: olleHKAa MHAMBUIYAIBHBIX 00pa30BaTENbHBIX JOCTHXEHHUH MO pe3yiabTaTaM
TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTH W IPOMEXKYTOYHOM aTTECTALMHM MPOM3BOAMUTCA B COOTBETCTBUU C
YHUBEPCAIbHOM LIKAJION:



Onenka "5" cTaBUTCS, €CIIU CTYACHT:

1) mpaBUIJIBHO OIpEAENII LeNb OMBITA;

2) BBITIOJIHWII PabOTy B IOJTHOM 00bEMe C COOTI0IEHUEM HEOOX0AUMOM MOCIIEeI0BATEIbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPEHHIA;

3) caMOCTOSITENBHO U PallMOHAIbHO BbIOpaJl M IOATOTOBUII JJIs ONBITA HEOOXO0AUMOE
000pyIoBaHUE, BCE ONBITHI POBEII B YCIOBUIX U PEKUMAaX, 00€CIIEUUBAIOIINX OTy4YEeHUE PE3yIbTaTOB
Y BBIBOJIOB C HaHOOJIbIIEH TOYHOCTHIO;

4) Hay4yHO IPaMOTHO, JIOTHYHO OMUcall HabI0IeHUs U cPOPMYITHPOBAI BHIBOIBI U3 OMbITa. B
MPEJCTaBICHHOM OTUYETE MPABHIBLHO M aKKYPAaTHO BBITIOJIHUII BCE 3aITUCH, TAOIUIIbI, PUCYHKH, YEPTEHKH,
rpaduKy, BBIYMCICHUS U CJIeN1al BBIBObL;

5) npaBWJIBHO BBINOJIHWI aHaiIu3 norpemHoctei (9-11 knaccsr).

6) IpOSsIBIISIET OPraHU3alMOHHO-TPYAOBbIE YMEHUS (MOAePKUBAET YUCTOTY pabodyero Mecra u
MOPSAZIOK Ha CTOJIE, 3KOHOMHO HCII0JIb3YET PACXOHbIE MATEPUAIIbI).

7) SKCIEPUMEHT OCYIIECTBIISIET MO IUIaHY C YY€TOM TEXHUKU O€30MMaCHOCTH U MPaBUi paboThI C
MarepuaiamMu 1 000pyA0BaHUEM.

Onenka "4" cTaBUTCS, €CITU CTYACHT BBIIOTHWI TpeOOBaHUS K o1eHke "5", HO:

1. ombIT IPOBONI B YCIIOBUAX, HE 00€CIIEUMBAIOIIMX JOCTATOYHONW TOYHOCTU U3MEPEHMIA;

2. uny OBLIO TOMYIICHO JABA-TPH HEJI0UETA;

3. wim He 6oJiee OHON HeTpyOOii OIMOKH U OJTHOTO HEJ0UYeTa,

4. UM SKCTIEPUMEHT MPOBEJICH HE MOJIHOCTHIO;

5. WM B OIMCAaHUM HAOJIIOIEHUH U3 OIbITa JOMYCTHII HETOUHOCTH, BBIBOJIBI CZEJIall HEMIOJIHBIE.

Ouenka "3" craBuUTCS, €CIIU CTYJICHT:

1. mpaBUIIBHO ONPEIEITUII IeITh OIBITA; Pa0OTY BBIMIOJHSAET MPAaBIIILHO HE MEHEE YeM HAIlOJIOBUHY,
OJTHAKO 00BEM BBITIOJIHEHHOM YacTH TAKOB, YTO MO3BOJISIET MOJIYUYUTh IPABUIIbHBIE PE3YIbTAThl U BBHIBOIBI
110 OCHOBHBIM, IPHHIMITHAIFHO BAYKHBIM 3a]1a4aM paOOThI;

2. unu noabop obopyaoBaHus, 00BEKTOB, MATEPHAJIOB, a TAKXKE pabOTHI 110 Haualy OMbITa MPOBE
C TIOMOILIBIO YUUTENS; WK B XOJI€ MPOBEACHUS ONbITA U U3MEPEHUHN ObUIM JIOMYILEHbI OIIMOKH B
OMMCaHUU HaOIOIeHH, (HOPMYITHPOBAHUH BHIBOOB;

3. ONBIT NPOBOJAMJICS B HEPAILIMOHATIBHBIX YCIOBUAX, UTO MPUBENIO K NOJYYEHHUIO PE3YIbTATOB C
OoJblIIeH MOTPEIHOCTHIO; UM B OTYETE OBbUIM JOMYIIEHBI B O0IIEH CII0KHOCTH He 0ojiee ABYX OINOOK
(B 3amUCAX €UHMUILI, U3MEPEHUSX, B BEIUNCICHUSIX, TpaduKax, TabInLax, CXeMax, aHaJIu3e
MOTPENIHOCTEH U T.JI.) He MPUHIMITUATIBLHOTO JUIs JaHHOW paboThl XapakTepa, HO MOBIHSBIINX HA
pe3yJIbTaT BBINOJIHEHUS; UM HE BBIIIOJHEH COBCEM WJIM BBIIIOJHEH HEBEPHO aHajIu3 norpemHocrei (9-11
KJ1ace);

4. nomyckaet rpyoyro ommoOKy B X0/Ie IKCIIepuMeHTa (B 00bSICHEHIH, B 0popMIIeHUU PabOTHI, B
COOJIIOICHUH TIPaBUJI TEXHUKU 0€30IaCHOCTH IpU paboTe ¢ MaTepragaMyu U 000pyAOBaHHEM), KOTOpast
HCIIPABIIAETCS O TPEOOBAHUIO YUUTEIS.

Ouenka "2" ctaBUTCS, €CIIU CTYJICHT:

1. He ompeaenuiI CaMOCTOSTENBHO 1I€JIb OMbITA; BBIMOJIHUI pabOTy HE MOJHOCTHIO, HE TOATOTOBHUII
HYXHOE€ 000pyZ0BaHUE U 00BHEM BBINOJIHEHHON YacTH pabOoThl HE MO3BOJISET ClIENIaTh MPaBUIIBHBIX
BBIBOJIOB;

2. UM OTIBITHI, U3MEPEHUS, BRIYUCIICHUSI, HAOIIOICHHS POU3BOIUINCH HETIPABUIIHHO;

3. uiu B XoJie paboThl U B 0TUETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEIOCTAaTKU, OTMEUEHHBIE B
TpeboBaHUsAX K oreHke "3";

4. nomyckaet aBe (u 0osiee) rpyObIe OIMOKHM B X0J1€ HKCIIEPUMEHTA, B 00BSICHEHUH, B 0()OPMIICHHUH
paboThl, B COOJIIOICHUH MTPABUI TEXHUKH OE30MAaCHOCTH MPU paboTe C BEIIeCTBAMH U 000PY/JOBAHUEM,
KOTOpBIE HE MOKET HCIPABUTh JaKe M0 TPEOOBAHUIO YUUTEIS.



2.4 A3oTcoaep:xaiiue opranudeckue coequHenusi. [loumepsl
JlaGopaTopHoe 3ansitue Ne3
KavecTBeHHbIE peaKIIuu HA 0eJIKM ¥ OJJTHOATOMHbIE H MHOT0ATOMHBIE CTUPTHI

Ileqr paloThl: HayuuTbCs OOHApYXKMBAaTh NENTUIHbIE CBA3M B Oeikax, OOHApYKUBaTh
OeH30IbHBIE KOJIbIIA, OOHApPYXKMBaThb cepy B MouleKynaax Oenka. I103HaKOMHTBCS ¢ PacTBOpPEHHEM
[JIMIIEPUHA, KA4EeCTBEHHOW pEakUMed Ha TIMLEPUH HW3Y4YUThb CBOMCTBA J3TwiIoBOro cnupra. Kak
PacTBOPUTEIIA.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

IIP6 2 — BiajeHuWe CUCTEMON XMMHYECKMX 3HaHUM, KOTOpas BKIIIOYACT: OCHOBOIOJAraromue
HOHATHS (XMMUYECKHUI AJIEMEHT, aTOM, 3JICKTPOHHAst 000JI04Ka aToMa, S-, p-, d-3JIEKTPOHHBIE OpOUTAIN
aTOMOB, HOH, MOJIEKYJIA, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIEHb OKUCIICHHS, XUMUYECKas
CBSI3b, MOJIb, MOJIIPHAs Macca, MOJIAPHBIH 0OBEM, YIIIepOAHBIN CKeleT, (pyHKIMOHAIbHAas TpylIa,
pajMKall, H30MEpHs, H30MEpbI, TOMOJOTMYECKHH Ps, TOMOJIOTH, YIJIEBOAOPOIBI, KHUCIOPOA- U
a30TCOJepKaIlINe COeIMHEHNUs], OMOJIOrMUYEeCKH aKTUBHBIE BELIECTBaA (YTJIEBO/IbI, )KUPBI, OCJIKHM), MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPDHBIE COCOUHEHMS, KPUCTAUINYECKAsi PELIETKA, TUIIBI
XUMHUYECKUX PEAKIHUH (OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE, 3K30-1 SH0TEPMHUECKUE, PEAKIIUH HOHHOTO
o0MeHa), PacTBOp, AJIEKTPOJIMTHI, HEITEKTPOIMUTHI, SJICKTPOJIUTHUECKAs TUCCOLMALUS, OKUCIUTENb,
BOCCTAaHOBHUTEIb, CKOPOCTh XUMUYECKON pEaKIMH, XUMUYECKOE PaBHOBECHE), TEOPUU U 3aKOHbI (T€Opus
XMMHMUYECKOTO CTPOEHHs OpraHuueckux BemecTs A.M. bytiepoBa, TeOpus 3IEKTPOIMTUYECKOU
auccouuanum, nepuoandyeckuil 3akon JI.M. MenneneeBa, 3aKOH COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH S3bIK XUMHH, (AKTOJOIMUYECKHE CBEIECHUS O CBOMCTBAaX, COCTaBe, MOJYyYEHUHM MU
0€30MacHOM HCMOJIb30BaHUM Ba)XKHEWIIUX HEOPraHMYECKMX W OpPraHUYecKUX BEUIECTB B OBITY U
IIPAKTUYECKOHN AESATEIbHOCTH YEJI0BEKa;

[IP6 5 - cdopMUpOBAaHHOCTH YMEHUW YCTAaHABJIMBATh MPUHAIJICKHOCTh  H3YyYEHHBIX
HEOPraHMYECKUX M OPraHMYEeCKMX BELIECTB K OINpPEAEIEHHBIM KjaccaM M TpynnaM COEOUHEHMH,
XapakTepu30BaTh HX COCTaB M Ba)KHEWIIWE CBOICTBa; ONPEAENATh BHIbl XHUMHMUYECKHUX CBs3EH
(KoBaJieHTHasi, MOHHAasl, MeTaJulM4yecKas, BOAOPOAHAs), TUIbl KPUCTAJUIMYECKHX PEIIETOK BELIECTB;
KJIacCU(UIIMPOBATh XUMUYECKUE PEAKIINH;

I1P6 6 - BnaseHHMe OCHOBHBIMHM METOJAaMM HAyYHOT'O IMO3HAHMS BEIECTB M XUMUYECKUX SBICHUN
(HabmroieHne, U3MEPEHHNE, SKCIIEPUMEHT, MOJICITUPOBAHHE);

I1P6 8 - chopMHUPOBAaHHOCTH yMEHHWH IUTAHUPOBATh W BBHIMOJHATH XUMHUYECKHH AIKCIIEPUMEHT
(mpeBpallleHus1 OPraHMYECKUX BEIIECTB IIPU HArPEBAaHUU, MOJYyYEHUE dTUIIEHA U U3YUYEHUE €T0 CBOWCTB,
KaueCTBEHHbIE pEaKIUHU Ha aibJETHAbl, KpaxMmall, YKCYCHYIO KHCJOTYy; JeHaTypauus OelKOB IpH
HarpeBaHWH, LBETHHIE PEAKLIMUU OEJIKOB; NMPOBOAMUTH PEAKIMM HOHHOTO OOMEHa, OIpeleNiTh Ccpery
BOJHBIX PAacTBOPOB, KaYeCTBEHHbIE pEaKkIMU Ha Cyib(paT-, KapOOHAT- U XJOPUA-aHUOHBI, HA KaTHOH
aMMOHHS; pelIaTh HKCIIEPUMEHTaIbHbIE 3a1auu 110 TeMaM "Metamel" 1 "HemeTansl") B COOTBETCTBUHU €
MpaBWJIaMH TEXHUKH O€30MaCHOCTH MpHU OOpallleHUuu ¢ BEHIECTBAMU U JTAOOPaTOpPHBIM 000pYAOBaHUEM;
MPEJCTABIATh PE3YIbTAaThl XUMHUECKOTO IKCIIEPUMEHTA B (hopMe 3allUCH YPaBHEHUH COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTATOB;

MarepuanbHoe o0ecnieyeHme:
Maketr naemoHcTpauuoHHblid "LleHTpudyra", TemaTHueckue IUTaKaThl M TaONMIBI, BEChl KyXOHHBIE
Maxwell MW-1451, Becsl anektponnbic BJIP, Bechl KBaapaTHbIE; SKCHKATOPHI, CYIIUIKH HACTEHHBIE,
KpBIIIKa C BBITSOKKON (1711 BhITsDKHOTO mikaga Ne01380750); turnu ¢apdoposbie Hu3Kue Ne3; mikadbl
JUIsl TIOCyABl U 000pymoBaHMs; MKad s XpaHEHHs] XUMHYECKUX peakThBoB, (450*900%2100 mm.);
mKaQbl CyIIMIBHBIC; UMbl TUTEJIbHBIC; KA} BBITSHXKHONW ¢ MOMKOMN; CTOJIBI Ta00paTOpHbIE; HaJICTABKU
VI CTOJIA.



ItatuB ¢ npoOupKaMu, CIUPTOBKA, TullepuH, Boga pactBop CuSO4, pactsop NaOH, H2SO4 unu HCl,
CTaKaH BOJIbI, JEP>KAJIKU. HarpeBaTeIbHbIIN 3JIEMEHT, pacTBOPHI O€llka, pacTBOPBI THAPOKCHUIA HATPHSI UIIH
Kaius, cynbdarta Menu (COlMM TSDHKEIOro MeTaimia (HampuMmep, CBUHIIA), KOHIIGHTPUPOBAaHHAs a30THAs
KUCIIOTA, TUCTHUTUPOBAHHAS BOJIA).

3amanue:

BcrnoMHUTE TpaBuiia Mo TEXHUKE 0€30MaCHOCTH MPH MPBEICHUH JIA00PATOPHBIX padoT;
[TpounTaTh HHCTPYKLHUIO 10 MPOBEACHUIO OIBITOB,;

[TpuroToBUTH HEOOXOJUMYIO XUMUYECKYIO MTOCYIY U 000pyIOBaHUE AJIs TPOBECHUS OIBITOB;
[TpoBecTu OMBITHI;

Odopmuts 1ab60paTopHyIO padoTy.

arLONOE

Iopsiaok BbINOJIHEHUS PA0OTHI:
1 TIpoBeauTe 1abopaTOpHBIE OMBITHI COTJIACHO MHCTPYKIIHH;
2 3alUIIUTE YPAaBHEHHS PEAKIUN B TETPab;
3 Caemnaiite BBIBOJ O MPOICTIaHHOM paboTe
Xoa padoThI:

[{BeTHBIE peakunu 0eJIKOB

[Tops 10K BBINONHEHUS ONbITA

1. B Tpu npoOupku Haneite no 0,5 M1 pacTBOpa SMYHOTO OelKa.

Omnpit Nel. OOHapyxeHue NeNnTUIHbIX CBsi3el (OnypeToBast peakiuus)

2. B nepByro npobupky HaneiTe mo Heckonbko Kamneib menodr (KOH unu NaOH) u pactBopa
CuSO4. Habmonaiite nosiBiieHre KpacHO-(hHOJIETOBOTO OKPALTHBAHHUS.

Omnpit Ne2. O6Hapyx)eHue 0eH30IbHBIX KOJIel] (KCAaHTOMPOTEHHOBAs PEAKIIH)

3. Bo BTOpYy10 poOupKy 100aBbTE€ HECKOJBKO Kameslb KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI
HNO3 (OcroposxHno!). HabmiogaiiTe nmosiBjieHue SpKo-KeATOro 0caika, JOKA3bIBAIOIIETO HATHUKe
OEH30JIbHOTO KOJIbIIa B MOJIEKYJIE OeKa.

OmnbIT Ne3. OOHapyskeHUe cepbl B MoJIeKyJlax Oenka (Cynb(ruipuibHas peakius)

4. B TpeTbio mpoOUpKy 100aBbTE HECKOJIBKO Kamelb pacTBopa aerarta ceunua (I11) —
(CH3COO)2Pb u menoun, Harpeiite. HaGmromaiite Beimaienue yepHoro ocajaka PbS, nokassiBaromiero
HaJM4yue cepbl B MOJIEKyJie OenKa.

5. Cnenaiite 3aKiII0U€HUE O peakIMsIX OOHapyKeHHs Oellka B 00bEKTax.

Omnpit 4: PacTBOpeHHe INIMLIEpUHA B BOJE U €r0 B3aUMOJAEHCTBHE C TUIPATOM OKHCH MEJH.

ITops 10K BBINOIHEHUS ONBITA

1. B OJTHY IpOOMPKY npuiieite 1Mi1. BObI U 2 — 3 KaIuIi MIIMIEprHa, a B IPYTYI0 IPOOUPKY
npuieite 1 mu aTu0BOrO cnupra . B3dosraiite. OOpaTuTh BHUMaHUE HAa paCTBOPUMOCTD IIMIIEpPUHA U
sTuioBOro cnupra. CraenaiiTe BHIBOJIBI.

2. K pazbasnennomy pactBopy CuSO4 npmiuth HeO6onbmol n3061Tok NaOH. Cruthb
n30bITOK xkuaKoct ¢ Cu(OH)2, ocraBiryrocs yacTs B300TaTh B 2 — 3 MIL. BOJABI M I00aBUTH €€ K
pacTBopy IIMLIEPHHA.

3. Crnenatp BBIBOJI O paCTBOPUMOCTH CIIUPTOB B BOJIE U 3aIIMCAaTh PEAKLIUIO YEPE3
CTPYKTYpHYIO popmyny mexay rauuepuraoM u Cu(OH)2.

dopMma npeaocTaBIeHHs pe3yabTaTa

Ot4er o mpojenanHoi paboTe, BBIBOABI HA KaXKIbI OMBIT, 3aMlOJIHEHHAs Ta0JIHIIa, BEIBOJI IO BCEH
nmabopaTopHoi paboTe

Kpurepun onenuBanus:

Onenka "5" craBuUTCS, €CITU CTY/ICHT:

1) mpaBUIIBHO OTIPEAETNII IENb OMBITA;

2) BBITIOJTHWI pabOTy B TIOJIHOM 00bEeMe ¢ COOJTIOICHNEM HEOOXOIMMOM MOCIIEI0BATEILHOCTH
MIPOBE/ICHUS OTBITOB U U3MEPCHHIA,



3) caMOCTOSTENLHO U PAIlMOHATHHO BBIOpA M IOJATOTOBHII JJIsI OTIBITAa HEOOXOUMOE
000pynoBaHUE, BCE OMBITHI MPOBEIT B YCIOBUIX U PeKUMaX, 00eCreunBarOINX OJyYeHHE Pe3yIbTaToB
Y BBIBOJIOB C HAUOOJBIICH TOYHOCTHIO;

4) Hay4yHO rPaMOTHO, JIOTHYHO ONUcall HabIoIeHUs U cpOpPMYITHPOBA BEIBOIBI U3 OMbITa. B
MIPEJICTABJICHHOM OTYETE MPABUIIHBHO U aKKYPaTHO BBITIOJIHUI BCE 3aIMMCH, TAOIHUIIBI, PUCYHKH, YEPTEKH,
rpaduKy, BBIYMCICHUS U CJIeN1al BBIBOBL;

5) npaBUIILHO BBIMOJIHWI aHalIU3 norpemHoctei (9-11 kiaccsr).

6) IpOsBIISIET OPraHU3alMOHHO-TPYAOBbIE YMEHUS (MOAePKUBAET YUCTOTY pabouero Mecra
MOPSIIOK Ha CTOJIE, SKOHOMHO MCIOJIb3YET PACXOHbIE MaTEPUAJIbI).

7) SKCHIEPUMEHT OCYIIECTBIISIET MO IUIaHY C YY€TOM TEXHUKH O€30MacHOCTH U MpaBuil paboThI C
MaTepuagamMu U 000pyA0BaHUEM.

Orenka "4" ctaBUTCS, €CIIM CTYICHT BBIITOJIHUII TpeOOBaHUS K orieHke "5", HO:

1. OTBIT IPOBOAUI B YCIIOBUSAX, HE 00ECIIEUHBAIOIINX JOCTATOYHONW TOUHOCTH U3MEPCHHIA,

2. unu ObLIO JIOMYIIEHO JBa-TPH HEJI0UETa;

3. unu He 60Jee ofHOM HerpyOoi OMMOKH U OJTHOTO HEJ0YETa,

4. UM SKCTIEPUMEHT MPOBEJICH HE MOJIHOCTHIO;

5. WY B ONMMCAHUU HAOJIIOICHUH U3 OMbITA JOITYCTHUI HETOUHOCTH, BBIBOJIBI ClI€JIAJl HETIOJIHBIE.

Ouenka "3" craBUTCS, €CIIU CTYJICHT:

1. IpaBWIIBHO OIPEIEIIII IS OTIBITa; PA0OTY BBIITOJIHSET MIPABMIILHO HE MEHEE YeM HAIlOJIOBUHY,
OJIHAKO 00BEM BBITIOJIHEHHOM YacTH TAaKOB, UTO MO3BOJISIET MOJIYUYUTh IPABUIIBHBIE PE3YIbTAThI U BBHIBOIBI
110 OCHOBHBIM, MPUHITUITHAIEHO BaXKHBIM 331a4aM paboThI;

2. unu noabop obopyaoBaHus, 00BEKTOB, MATEPHAJIOB, a TAKXKe paOOTHI 10 HAYaTy OIbITa MPOBEI
C TIOMOIIBIO YUUTEJISI; WIIM B XOJI€ MPOBEICHUS ONBITA U U3MEPEHUI ObUIH IOMYILEHBI OIINOKH B
ONMCaHUU HaOIOIeHUH, (HOPMYITHPOBAaHUH BHIBOOB;

3. OIBIT MPOBOAWIICSA B HEPALIMOHATIBHBIX YCIOBHUSX, YTO MPUBEJIO K MOJYUYCHHUIO PE3YIbTATOB C
00JIbIIIel TOTPEIIHOCTHIO; WU B OTYETE OBLIN TOMYIIEHBI B OOIIEH CI0KHOCTH HE OoJiee IByX OIUOOK
(B 3amUCSX €UHMILI, U3MEPEHUSX, B BEIUNCICHUSIX, TpaduKax, TabJInLax, CXeMax, aHaJIu3e
MOTPEIIHOCTEH U T.JI.) He MPUHIMITUATIBLHOTO JUIsl JaHHOW paboThl XapakTepa, HO MOBIHSBIIMX HA
pe3yJIbTaT BBINOJIHEHUS; UM HE BBIIIOJHEH COBCEM WJIM BBINIOJHEH HEBEPHO aHaIU3 norpemHxocrei (9-11
KJIace);

4. nomyckaet rpyoyro ommoKy B X0/Ie IKCIIepUMEeHTa (B 00bSICHEHUH, B 0popMIIeHUU PabOTHI, B
COOJTIOICHUH TIPABIII TEXHUKH 0€30MacHOCTH MpHU paboTe ¢ MaTepuaiaMu U 000pyI0BaHUEM ), KOTOpast
HCIIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIA.

Ouenka "2" ctaBUTCS, €CIIU CTYICHT:

1. He ompenenui CaMOCTOATEIBLHO 1€ OMBITA; BRIMOIHUI pabOTy HE TOJHOCTHIO, HE TTOATOTOBHI
HYKHOE 000py/I0BaHKe U 00bEM BBIMOJTHEHHON YacTH pabOThI HEe TO3BOJISET C/IeTaTh MPAaBUIBHBIX
BBIBOJIOB;

2. UM OTIBITHI, U3MEPEHUS, BBIYUCIICHHUS, HAOIIOICHUS MPOU3BOAUIUCH HETIPABUIIHHO;

3. unu B XoJ1e paboThI M B OTYETE OOHAPYKUITUCH B COBOKYITHOCTH BCE HEOCTATKH, OTMEUEHHBIE B
TpeboBaHUsAX K oreHke "3";

4. nomyckaet aBe (u 0osiee) rpyObIe OMIMOKHN B X0/I€ IKCIIEPUMEHTa, B 00bSICHEHUH, B OOPMIICHUHU
paboThI, B COOMIOACHUH TTPABIII TEXHUKH 0€30MaCHOCTH IpU paboTe ¢ BeliecTBaMu U 000pyI0BaHUEM,
KOTOPBIE HE MOXKET UCIIPABHUTH JTaXKE MO TPEOOBAHUIO YUUTEIIS.



