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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
cnemmanbHOCcTH  15.02.03  TexHuueckass SKCIUTyaTalusl THAPABIMYECKMX MAIIWH, THIPONPUBOAOB H
TU/IPOITHEBMOABTOMATHKY U OBJIAZIEHUIO NMTPO(ECCHOHATPHBIMU KOMIIETEHIIMSIMU.
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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(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX 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 H 0e30MmacHOro obpaza IKW3HH, OTBETCTBEHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO;

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

JIP 34 oco3HaHME LIEHHOCTH HAay4YHOH [eATeIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH 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» HaMpaBiIeHO 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
UHMENIEeKMY anbHOU U NPAKMUYECKOU 0eamenlbHOCMIU,

- ¢opmuposanue u pazeumue ymenuil: HabI0O0amy, CPAGHUEAMb, CONOCMABIAMb, AHATUIUPOBAMD,
denamv 6b1800bI U 000OWEHUS, CAMOCMOAMENbHO 6eCMU UCCLEe008AHUS, NOIb308AMbCS PA3IUYHBIMU
npuemamu usmeperutl, ohopmaams pe3yabmamol 8 8uoe maoauy, cxem, epagQuros.



[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:

MarepuajibHoe o0ecnieueHue:
MynbpTHUMEANIHBIE CPEACTBA XPAaHEHNs, IEPEIaur U MPEICTaBICHUS HH()OPMAIIHH.
VYueOHO-MeToIMuecKass JOKyMEHTAlus, AMJaKTU4YecKue cpeactBa. Pabouee mecTto mnpenomaBaTens:
MePCOHAIBHBIN KOMIBIOTEP, paboune MecTa 00ydJaronuxcs, 1ocka yueOHas, yaeOHass MeOeb.

3ananue:

1. JTaubsl popMyIIbI CHETYIOUINX BEIIECTB

a) Caz(POy),

b) H,CO3

Onpenenute MOJIEKYJISIPHBIC MACChl STUX BEIIESCTB M MACCOBBIC JIOJU KHUCIOPO/a B HUX.

3aganme:

2. MaccoBas monst a3ora 63,64%, MaccoBas jmons kuciopomga 36,36%. Onpenenure dopmyry
BEIIEeCTBA.

3ananue:

3. KakoBa nmpocreiimias ¢popmyna BemecTsa, B KOTOPOM MAacCOBBIE JTOJU CEPHI, JKele3a U KUCIOpoaa
paBHBI COOTBETCTBEHHO 24, 28 1 48 %.

HOpﬂIlOK BBINNOJTHCHUSA paﬁon:

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

2. Pemenue 3aa4 no XMMU4YeCKUM (opMysam;

3. Pemenne 3a1a4 Mo XUMHUYECKAM YPaBHEHUSIM.

Xoa paGoTsI:

3apanmne Nel. Omnpenenure o0beM xJiopa (H.y.), HEOOXOIUMBIN Uit mosyueHus 634 T xyopuaa
amoMuHus 1o ypauenuio: 2A1 + 3Cl,= 2AICls.

3apanmne Ne2. PaccuuTaiiTe KOJMYECTBO BEIIECTBA U MACCY JIUTHUS, HEOOXOAUMOTO ISl PEaKIUH C
KUCJIOpoioM Maccoit 128 1 o ypaBHenuto: 4Li + O,= 2Li,0.

3aganme Ne3. Coxrim B u30bITKe Kucinopoaa 0,4 mons okcuna yriepona (ll). Paccuwmraiite
KOJINYECTBO BEILECTBA: IIPOPEarupoBaBIIErO KHCIOpoJa M OOpa30BaBIIErOCs B pEaKIUM OKCUIA
yrnepona (1V).

3aganue Ne4. Coxruu B u30biTke kucnopoga 19,6 r CO. PaccuuraiiTe Macchl: IpopearupoBaBILIEro
KHCJIOpOJIa 1 00pa30BaBIIerocs B peakiuu okcuaa yriaepoaa (1V).

3aganue NeS. Ilpu HarpeBanum nepmanranara kanus KMnOg oOpasyercs AMOKCH]II Maprasiia,
MnO,, manranat kanus KoMnO4 u xucnopon Oz. Paccunraiite Macchl MpOAYKTOB peakIMU, €CIM Macca
IepMaHraHara Kajaus pasHa 15,8 r.

3ananme Ne6. Paccunraiite 00bEM BojOpoja (H.y.), HOJYYEHHOTO IMpH B3aumoneicTeuu 13 r
LIUHKA C U30BITKOM COJITHOW KUCIIOTHI.


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

3ananme Ne7. PaccumnraiiTe Maccy ¥ KOJHMYECTBO BemlecTBa (hocdopa, HEOOXOAUMMOTO sl peaKuu
C KUCTIOPOAOM 00BEMOM 5,6 J1.

®opMa npeacraBieHns] pe3yJbTara:
BrinosHeHHbIe 3aaHU.

Kputepuu onenkmu:
Ouenka "5'" cmasumcs, eciu cmyoenm:
1. BemmomHWI paboTy 6€3 OMMO0K U HEA0YETOB;
2. nomycTuil He OoJiee OJTHOTO HEI0UeTa.
Ouyenka "'4" cmagumcsa, ecivi CTYJICHT BBITIOJIHWI pabOTy MOJHOCTHIO, HO JIONYCTUI B HEM:
1. He GoJiee 0THOM HETpPYOOU OMTMOKK U OJTHOTO HEJI0UEeTa;
2. wiu He 6oJee ABYX HEAO0YETOB.
Ouyenka '"3" cmaeumcsa, ecnv CTYACHT TPABWIBHO BBITIOJIHWI HE MEHEE IOJIOBUHBI PaOOThI HWJIH
JOIYCTHIL:
1. He 6onee IBYX TpyObIX OMIKUOOK;
. WK He Oosiee 01HOM Tpy0oii U 0J1THOM HErpyOOoil OIIMOKM ¥ OJHOTO HEJIOYETA,
. WK He 6oJiee IBYX-TpeX HerpyobIX OINOOK;
. UJIM OJTHOM HerpyOo# OmMOKHU U TPEX HET0UYETOB;
. WIH TIPH OTCYTCTBUU OLIMOOK, HO MPH HATTUYUU YETHIPEX-TISITH HEJIOUETOB.
Ouyenka "2'" cmaeumcs, ecnu cmyoenm:
1. nomycTui uncnao omuOOK U HEI0UETOB MPEBOCXOSIIEEe HOPMY, IIPH KOTOPOH MOKET ObITh BHICTABJICHA
orenka "3";
2. WM €CIIU MPABUIILHO BBITIOJIHII MEHEE MOJIOBUHBI paOOTHI.

N =W



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

PemeHue 3xcnepuMeHTANbHBIX 32/1a4 M0 TeMe «JIEKTPOJIUTHYECKAS] TUCCOIUALMY.
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, BaJ€HTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKMCIECHHS, XUMHUYECKas
CBSI3b, MOJIb, MOJIApDHAs Macca, MOJIAPHBIH 0O0BEM, YIIIEpOAHBIN CKeleT, (pyHKIMOHAIbHAas Tpylra,
panukai, H30Mepus, H30MEpbl, TOMOJIOTMYECKMH psiA, TOMOJIOTH, YIJIEBOJOPOJIbI, KHUCIOPOA- U
a30TcojepXkKallie COeIMHEHNUs1, OMOJIOIrMUECKH aKTUBHbBIE BEIIECTBA (YIJI€BOIbI, )KUPbI, OEIIKK), 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, 3JIEKTPOJIMTHI, HEINEKTPOIMUTHI, SJICKTPOJIUTHUECKAsT JUCCOLUALNS, OKUCIUTEIb,
BOCCTAaHOBUTEIb, CKOPOCTh XUMUYECKON pEaKIMH, XUMUYECKOE PaBHOBECHE), TEOPUU U 3aKOHBI (T€Opus
XMMHUYECKOI0 CTPOCHMs OpraHudeckux BemecTB A.M. bByriepoBa, Teopus 3JIE€KTPOIMTUYECKOMN
auccouuanuu, nepuoanyeckuil 3akon [[.J. MenaeneeBa, 3aKk0OH COXpaHEHHs MAcChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHM S3bIK XUMHH, (AKTOJOIMUECKHE CBEIECHUS O CBOMCTBAaX, COCTaBe, IOJYyYEHUHM MU
0€30IaCHOM HCIIOJIb30BAaHUM BAXHEWIINX HEOPraHWYECKHMX M OPraHMYeCKHMX BEHIECTB B OBITY H
IIPAKTUYECKON AEATEIbHOCTH YEJI0BEKa;

MatepuanabHoe o0ecnieyeHue:
MynpTuMeAUIHbBIE CPEACTBA XPAHEHNUS, IIepeaun U MPeCTaBlIeHUs HHPOpMaIUK.
VY4yebHO-MeToIMUeCKass JOKYMEHTalus, OUAAaKTHYecKue cpeacTtBa. Pabouee MecTo mpernojaBaTens:
MEPCOHANBHBIN KOMIIbIOTEP, paboune MecTa 00ydaroIuxcs, 1ocka yueOHas, yueOHas MeOelb.

3ananmue:

1. [IponenaiiTe peakuu MEXIy pacCTBOPAMH:

2. [Tonp3ysch UMEIOIUMUCS PEaKTUBAMHU, OCYIIIECTBUTE PEAKIMH, CXEMBI
3. [Tonp3ysich UMEIOUIMMUCS pEaKTUBAMHU, TIOTYYUTE

4. Ocy1iecTBUTE NpEBpaIECHUs

ITopsinok BbINOJHEHHS PadOTHI:

1. O3HaKOMBTECE C KpaTKuMH TCOPECTUUCCKUMU CBCACHUSIMHU
(https://znanium.com/catalog/document?id=370125. C. 39);

2. Pemenuie 3a1a4 Mo XUMUYECKAM (OPMYITaM.

Xoxa padoThI:
O6opynoBaHKE U PEAKTHBBI: MITATUB C IPOOHPKaMU, CHUPTOBKA, IPOOUPKOAEpAaTeNb, PACTBOPHI
H2S04, HNO3, HCI, NaOH, CuCl2, CaCl2, FeCl3, Na2CO3, K2C0O3, AgNO3, Zn(NO3)2, CuS04,
Fe2(S04)3, BaCl2, NaCl.
[TepBriii BapraHT BHIIOTHSET U3 KAXKI0H 3aa4u pUMep, a BTOpoil — mpumep O.
1. ITponenaiite peakuu MEXAY pacTBOPAMMU:
a) Na2CO3 u HNO3, NaOH u CuCl2;
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0) K2CO3 u HCI, Fe2(SO4)3 u NaOH,;

Hanummre ypaBHeHHE XUMUYECKUAX PEAKIIHIA B MOJICKYJISIPHOM, TIOJTHOM M COKpAIlEHHOM HOHHOM BH/IC.
2. [Tonb3ysich UMEIONMUMUCS PEaKTHUBAMH, OCYIIIECTBUTE PEAKIINH, CXEMbI KOTOPBIX MPUBEICHBI HUXKE:
a) Ba2+ + SO42- — BaSO4|

0) H+ + OH- —» H20

Hanwummre ypaBHeHHE XUMUYECKOH PEaKIMK B MOJICKYJISIPHOM, TIOJTHOM M COKpAIlEHHOM HOHHOM BHJIC.
3. [Tonb3ysich UMEIONIMMICS pEaKTUBAMU, TIOTYYHUTE:

a) xJopun cepedpa

0) runpokcun meau (1)

Hanummre ypaBHEHHE XUMUYECKOH PEAKIIMU B MOJICKYJISIPHOM, TIOJTHOM M COKpAIIEHHOM MOHHOM BHJIC.
4. OcyliecTBUTE MPEBPAICHUS:

a) cyabdar meau (II) — oxcun meau (I1)

0) xmopuy xene3a (II1) — oxcun xenesa (111)

Hanummre ypaBHEHHE XUMUYECKUX PEAKIIHN.

[To uToram NMpoBEIECHHBIX OIBITOB 3AIMOJTHUTE TAOIUILY, CETANTE BHIBOI.

Xon padoTsl:

3ananmue 1. [IpuroroBiieHne pacTBoOpa CoJIM ¢ ONpeaeIeHHO MaccoBOii 10J1eil BellecTBAa.

3ajiaya: onpeAenuTe, Kakyrd Maccy COJM M BOJbl MOTpeOyercs B3ATh JUIsl npuroroBieHus 20 r
BOJHOT'O PacTBOPA MOBAPEHHOM COIM ¢ MAacCOBOM jaoeit conu 5 %o.

[IpousBeaure pacueTsl U NPUTOTOBLTE pacTBOp. Jlis 3Toro:

— OTBecbTe COJIb U IOMECTUTE €€ B CTAKaH.
— OTMepbTe U3MEPUTENBHBIM IIIIIMHIPOM HEOOXOIUMBIA 00beM BOJbI U BBUICHTE B
K0JI0y C HaBECKOM COJIH.

Buumanue! Ilpu oTmepuBaHMM >KUAKOCTU TIJ1a3 HaOIroAaTens MOHKEH HaxXOIUThCS B OJHOMN
IUIOCKOCTH C YPOBHEM JKHUJKOCTH. YPOBEHb JKUAKOCTH IPO3pPauHbIX pPAaCTBOPOB YCTAHABIMBAIOT IIO
HUKHEMY MEHHCKY.

3aganue 2. [IpuroroBiieHre pacTBOpa ¢ 32JaHHOIM MOJISIPHON KOHIIeHTPalue.

3ajiaya: ompeenuTe, KaKyl0 Maccy COJHM W BOJBI MOTPeOyeTCsl B3SATh IS MPUTOTOBICHUS 25 M
pacTBopa XJopuIa Kajus, MOJIIpHAst KOHIIEHTpaiusi KoToporo 0,2 MoJib/I.

[IpouzBenute pacyersl U NPUTOTOBHTE PACTBOP.

B cooTBeTcTBHU € pacueTaMH BO3bMHUTE HABECKY COJIM, IOMECTUTE €€ B MEPHBIN CTaKaH U J00aBbTE
HEMHOTO0 BOJIbI (pUMepHO 7-10 MiT). mOMeIHBas CTEKJISTHHON MaJIOUYKOW, PaCTBOPUTE MOJIHOCTHIO COIIb, &
3aTeM ImpuJIelTe BOJbI 1O HEOOXOUMOTO 0 YCIOBHUIO 3a/1a4l 00beMa.

3ananue 3. CaMOCTOATENIbHO pelIuTe 3a1a4u.

1. Ipuroroiaeno 300 r 5%-Horo pacTtBopa Moaa B 3TaHoje. Paccumraiite maccy (B rpammax)
MCIOJIb30BaHHOTO CIIHUPTA.

2. Kakoii o0beM (B auTpax, H. y.) MeTaHajs HeoOxoaumo pactBopuTh B 500 Mi1 BOABI, 4TOOBI
purotoButh 30 %-He1 (HopMaH.

3. Ipurortosnen pactBop u3 219 r kpucramioruapara CaCl2 6H20 u 1 n Boasl. Paccuuraiite
MaccoBYIO 701110 (B %) 0€3BOHOMN COJIM B 3TOM PacTBOPE.

4. Onpenenute KOJIMYECTBO TUAPOKCHAA Kallusl (MOJib), cojepxaiieecs B 3 11 25 %-HOro pactBopa
(mmotHoCTh 1,24 1/M1).

5.0mpenenute maccoByro fomto (%) autpura xkenesa (II), ecau u3 4 kr 15% pactBopa Bemmapumnu 1
KT.

dopma npeacTaBJieHus pe3yabTaTa:

BrinosHeHHEIE 3a1aHAS.

Kpurepun ouenuBanus:

Ouenka "5'" cmasumcs, echu cmyoenm:
1. BeIONTHMI paboTy 6e3 OMMOOK U HEIOUETOB;



2. gonmycTi He 6oJiee OJTHOTO HeloueTa.

Ouyenka "4" cmaeumcs, ecnv CTYJEHT BBITIOIHUI pabOTy MOJHOCTHIO, HO JOITYCTHII B HEH:

1. He Gomnee o1HOM HETPYOOH OIMIMOKM M OJTHOTO HEI0YETA,

2. unu He GoJee ByX HEJJOUETOB.

Ouyenka '"3" cmaeumcsa, ecny CTYICHT TPAaBHIHLHO BBITIOJHWI HE MEHEE IOJOBHHBI PAa0OTHI HIU
JOMYCTHIL:

1. He Gonee ABYX rpyObIX OMIMOOK;

. 1 He 6oee o HOM rpy0oit M 0THOM HerpyOOi OMMOKHK M OJTHOTO HEA0YETa;

. WK He OoJiee ABYX-TPeX HErpyObIX OMHUOOK;

. WIK OHOM HEerpyOoi OIIMOKY U TPeX HEJJ0UETOB;

. WIH TIPU OTCYTCTBUU OIINOOK, HO MPU HATMYHUU YETHIPEX-TISITH HEJIOUETOB.

Ouenka "2'" cmasumcs, eciu cmyoenm:

1. nomycTri 4ucIo OMUOOK M HEIOUYETOB MPEBOCXOAAIIEE HOPMY, IPH KOTOPOI MOXET OBITH BHICTaBJICHA
orenka "3";

2. WM €CITY TIPAaBUIILHO BBITIOJTHIII MEHEE TMTOJIOBHHBI pa0OTHI.

WD oW



Tema 1.4 Kinaccnpukanus HeopraHn4ecKnuX CoelMHEHNH U UX CBOIiCTBA
XuMHYecKHe peakunu

IIpakTuyeckoe 3ansiTue Ne 3

CocraBjieHue ypaBHeHH I peakiuii HA TUAPoIn3 cojieil. CocTaBiieHUe YypaBHEHU peakiuii
KJIACCOB HEOPraHU4YeCKMX BellecTB. ' eHeTHYecKHe LEeMOYKH NMPeBPallleHH i HeOPraHuYeCKNX
BellecTB.

Leapb padoThl: HAYYUTHCS TPOTHO3UPOBATH U OMBITHBIM MTYTEM OMPEEIIATH IIPHU IOMOIIU
MHJUKATOPOB XapaKTep CPebl BOAHBIX PACTBOPOB COJIEH Pa3IMYHOIO COCTaBa, COCTABIIATh YPaBHEHUS
peakiuii HEOPraHUYECKUX BEIECTB, COCTABIATh F€HETHUECKHE [IEOYKU MTPEBPAICHUI HEOPraHMUYEeCKUX
BELIECTB.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

I[IP6 2 — BiageHWe CUCTEMOW XHMMHYECKUX 3HAHWUW, KOTOpas BKIIOYACT: OCHOBOIOJIATAMOIINE
MOHATHS (XMMUYECKUI SJIEMEHT, aTOM, 3JICKTPOHHAsT 000J109YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OpOUTAIN
aTOMOB, MOH, MOJIEKYJa, BaJE€HTHOCTb, 3JEKTPOOTPHUIATEIBLHOCTh, CTENEHb OKUCJICHUS, XUMHUYECKas
CBSI3b, MOIIb, MOJISIPHAs Macca, MOJISIpHBIM 00beM, YIIepOoJHBbIA CKeleT, (YHKIHMOHANbHAS TpYIIa,
pagukan, W30Mepusi, W30MEphl, TOMOJIOTHYECKHU psii, TOMOJIOTH, YTIEBOAOPOJbI, KHUCIOPOI- |
a30TcojiepKalllyie COeIMHEHNUs, OMOJIOTHYeCKH aKTUBHBIE BellecTBa (YIIeBObI, KUPBI, OCIKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYJISIPHBIE COCIUHEHHUS, KPUCTAIUIMYECKAsl PEIIeTKa, TUIIbI
XUMHUYECKHUX PEAKINi (OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE, DK30-H SHJOTEPMHUUECKUE, PEAKIINH HOHHOTO
oOMeHa), PacTBOp, AJIEKTPOJMTHI, HEIIEKTPOJHTHI, SIEKTPOJIUTHUECKAS TUCCOIMALNS, OKUCIUTEIb,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKOU PEaKIMK, XUMUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI (TEOPHS
XMMHYECKOTO CTPOEHHsSI OpraHndeckux BemecTB A.M. bytiepoBa, Teopus 3JIEKTPOIUTHUYECKOU
aucconuanum, nepuoandyeckuil 3akon J1.V1. MenneneeBa, 3aKOH COXpaHEHUS] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, (PAKTOJIOTHYECKHUE CBEJEHUS O CBOWMCTBAX, COCTaBe, MOJYYECHUH U
0€30MacHOM HCMOJIb30BAaHUM BAKHEUIIUX HEOPTraHMYECKUX U OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKa;

IIP6 4 - chopMUpOBaHHOCTH YMEHHIl HCHOIH30BaTh HAUMEHOBAHUS XUMHUYECKHX COEIMHEHUMN
MEKTYHAPOAHOTO COK3a TEOPETUYECKON W MPUKIAIHOW XMMHUHM U TPUBUAJIbHBIC HAa3BaHUS BAKHEHMIINX
BEIIECTB (ITHIICH, alleTUJICH, TIUIepuH, QeHon, ¢hopManbaerua, YKCyCcHas KUCIOTa, TJIMIWH, YTapHbIA
ra3, YIJIGKUCIBIA Ta3, aMMHUaK, raiieHas HM3BECTb, HEralleHas W3BeCTb, NMUThEBAas COoAa U JPYTHX),
COCTaBJIATh (DOPMYJIBI HEOPTaHMYECKUX U OPTaHWYECKUX BEIIECTB, YPABHEHHUS XUMUYECKUX PEaKIIHiA,
OOBSACHSTH UX CMBICIT; TIOJITBEPKAATh XapaKTEPHBIE XUMUUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU
AKCIEPUMEHTAMU U 3aIIUCAMU YPABHEHUN XUMUYECKUX PEAKIU;

[IP6 5 - cdopMuUpOBaHHOCTH YMEHUW YCTAHABJIMBATh TMPUHAIICKHOCTh  H3YUYCHHBIX
HEOPraHWYeCKHMX M OPraHUYeCKHX BEIIECTB K ONpPEAENEHHbIM KJaccaM U TpYIaM COEIUHEHUH,
XapakTEepPU30BaTh HMX COCTaB W BAXKHEHIIME CBOWCTBA, OMNPENETATh BHUIBI XHUMHYECKHUX CBsI3ed
(koBalleHTHAsi, MOHHAS, META/NTMYEeCKas, BOJOPOJHAs), TUIBI KPUCTAUTMUECKUX PEIIETOK BEIeCTB;
KJIaCCU(PUITUPOBATh XUMHUECKHUE PEAKITUH;

I1P6 6 - BIajeHNE OCHOBHBIMH METOJAMHU HAayYHOTO MO3HAHUS BELIECTB U XUMHUYECKHX SIBICHUN
(HabmroieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNE);

MarepuanbHoe o0ecrieyeHme:
MynbTUMeAUHBIE CPEACTBA XPaHEHUs, IepeJauu U MpeIcTaBIeHUs] UH()OPMAIIHH.
VYueOHO-MeToMUeCKass JOKyMEHTAIMs, AWJaKTHYecKue cpeacTBa. Pabouee mecTto mpenomaBaTens:
NepCOHATIBHBIN KOMIBIOTEP, paboune MecTa 00ydJaroLuxcs, 1ocka yueOHas, yueOHas MeOerb.

3aganue:



1. pemnTh S3KCIEpUMEHTATIBHBIE 33/1a4M HA THIPOJIU3 COJIEH;
2. CocTaBUTh ypaBHEHUS PEAKIIUN HEOPIraHUYECKUX BEIECTB;
3. CocTaBUTh Nr€HETUUECKHE LIEIOYKH ITPEBPALLEHUI HEOPraHMUYECKHUX BEIIECTB.

HOpﬂI[OK BBIINNOJIHCHUA paﬁoTblt

1. O3HaKOMBTECH C KpaTKuUMHU TECOPECTUUCCKUMU CBCIACHUSIMU
(https://znanium.com/catalog/document?id=370125. C. 5);

2. Pemienue 3a1a4 mo XuMu4ueckum Gopmysiam;

3. Pemenue 3a1ad 1o XUMUYECKUM YPABHEHUSIM.

Xoa padoTsi:

3amaua Nel.

Boigansl cyxue conu: NaHCO3 u Na2CO3. HazoBute cosn. YKaXuTe MECTO KaKJI0M COJIM B
cucrteMme KiaccuuKaluu comeil (cpenHss, Kucias, OCHOBHas, IBOHAsI, KOMIUIEKCHas ). MoXHO 1
CUMUTATh IEPBYIO COJIb IPOAYKTOM IEPBOM CTYNEHU rujponusa sropoit conu? Ilouemy? M3BectHo, uyTO
TUIPOIIU3 JFOO0N COMM MPHU OJTHUX U TEX KE YCIOBUAX IO BTOPOIl U TPEThEl CTYIMEHAM UAET TpyAHee,
yeM 110 nepBoil. Ha nmprmepe BbITaHHBIX COJIEH TOKAXUTE, YTO JAHHOE MOJI0KEHHUE ABIISETCS BEPHBIM.
CocraBbTe IJIaH SKCIIEPUMEHTA U ocyllecTBUTE ero. Hanummure ypaBHeHUs THAPOIN3a KaXI01 U3
BBIIAHHBIX COJIEH IO OJIHOM CTYIEHH B MOJIEKYJISIPHOM M MOHHOM BHJIaX.

3agaua No2.

Boigans! pactBopsl NaOH u Na2CO3 6e3 Haanuceid. MoHO 71 Ipy NOMOIIY HHAMKATOpa
pacno3Hats BemectBa? [louemy? IlonTBepante cBOi OTBET ONMBITHBIM MyTEM. OmnpeaenuTe kapOoHaT
HaTpHUs [IPU IIOMOILM Ka4YECTBEHHON peaKlM1 Ha COOTBETCTBYIOLIMI aHUOH 3TON COJIH.

Hanumnre ypaBHeHUs BceX peakuuidi B MOJIEKYJISIPHOM U HOHHOM BUAAX.

3anaga Ne3.

Beinanst pactBopsl AICI3 u HCI 6e3 Haanuceil. MoXHO J1 Iipy OMOILIM HHAWKATOPA Paclo3HATh
BemtectBa? [louemy? [lonrBepauTe CBOM OTBET OMBITHBIM MyTEM. OTIpeieIUTe KUCIOTY IO €&
CIOCOOHOCTH pearupoBaTh ¢ METAIJIaMU, CTOSIIIUMU B psAy akTUBHOCTH A0 H. JlokaxkuTte, 4To 06a
BemectBa (AICI3 u HCI ) maroT ofiHy U Ty e Ka4eCTBEHHYIO PEaKIIMIO HAa COOTBETCTBYIOIINNA aHUOH.
Hanummre ypaBHeHuUs BceX peaklnii B MOJIEKYJIIPHOM U HOHHOM BUJaxX. 3allucaTh YpaBHEHMsSI BCEX
CTyIIEHEH Tupon3a COIU B MOJIEKYJISIPHOM U HIOHHOM BHJIaX.

3agaua Ned

Onpenenutsb MpH MOMOIIM UHAWKATOPOB XapaKTep BOJHBIX paCTBOPOB BEIIECTB, IPUMEHSIEMBIX B
ObITY:

« creapata Hatpust C17H35COONa (x0351iCTBEHHOE MBLIO),

* cwiukara HaTpust Na2Si03 (KOMIIOHEHT CHIIMKATHOTO Kiies),

* kapOoHaTa Kanus (KOMIOHEHT APEBECHOM 30JIbl),

* NH4NO3 (a3otHOE ynoOpeHue).

CocraBUTh ypaBHEHHUs pEaKIMil HEOPraHMYECKUX BEILIECTB:

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

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

3. SO, + 2NaOH = Na,S03 + H,0

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

5. 2HNO; + CuO = Cu(NOs3),; + H,0

6. 3H,SO, + Fe,0O5 = Fez(SO4)3 + 3H,0

CocTaBbTe reHETUUECKHE LIEIOUKH ITPEBPALLIEHUI BEILIECTB!
S — SOz—> HzSO3—> KzSOg

Li — Li,O — LiOH— Li,S04

®opma nmpeacTasJieHus pe3yJbTarTa:
BeimonHeHHBIE 3a1aHAS.
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Kpurtepun onenuBanus:

Ouyenka "5'" cmaeumcs, ecnu cmyoenm:

1. BBITTOTHWIT paboTy 6€3 OmMUOOK U HEJIOUETOB;

2. gonycTHII He 0oJiee OJTHOTO HeloueTa.

Ouyenka "4" cmaeumcsa, ecnv CTYJEHT BBITIOJHUI paOOTY MOJHOCTHIO, HO JOITYCTHII B HEH:

1. He Gomnee o1HOM HETpYOO# OMIMOKM M OTHOTO HE/I0YETA,

2. unu He 6oJiee BYX HEJOUYETOB.

Ouyenka '"3" cmageumcsa, ecnv CTYICHT TPAaBWIHLHO BBITIOJHWI HE MEHEE IOJOBUHBI PAa0OTHI HITU
JOYCTHII:

1. He Gonee ABYX rpyObIX OLIMOOK;

. 1 He 6osee oHOoM Tpy0oit M 0JTHON HErpyOOl OMIMOKH M OJTHOTO HEJI0UeTa;

. WK He OoJiee ABYX-TPeX HErpyObIX OMHUOOK;

. WIK OJIHOM HEerpyOoi OIIMOKY U TpeX HEJ0UYETOB;

. WIH TIPU OTCYTCTBUU OIIUOOK, HO MPH HAJTMYHUU YETHIPEX-TISITH HEJIOUETOB.

Ouenka "2 cmasumcsa, ecnu cmyoenm:

1. momycTHIT 9nCiIo OMMOOK M HEJOUETOB MPEBOCXOAAIIEE HOPMY, IIPH KOTOPOI MOKET OBITh BBICTABJICHA
orenka "3";

2. WM €CIIU TIPABUIILHO BBITIOJTHIII MEHEE ITOJIOBHHEI pA0OTHI.

[T SNVS I \S)



Tema 1.4 Kinaccnpukanus HeopraHn4ecKnuX CoelMHEHNH U UX CBOIiCTBA
XuMHYecKHe peakunu

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

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

BoinosineHune padoTsl cnoco0cTBYeT GOPMUPOBAHMIO:

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 OKHCIEHUS, XUMHYECKas
CBSI3b, MOIIb, MOJISIPHAs Macca, MOJISIPHBIM 00beM, YIIepOJHBIA CKeleT, (YHKIHMOHANbHAS TpYIIa,
paauKai, HW30MEpHs, H30MEpbl, TOMOJOTHYECKHI psii, TOMOJIOTH, YIJIEBOAOPOIbl, KHUCIOPOA- U
a30TcojiepKallire COeIMHEHHUs, OMOJIOTHYECKH aKTUBHBIE BellecTBa (YIIeBOIbI, JKUPBI, OCIIKH ), MOHOMED,
[IOJINMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPDHBIE COECIUHEHMS, KPUCTAUINYECKasi PElIeTKa, TUIIbI
XUMHUYECKUX PEAKIHH (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, DK30-H SHJOTEPMHUUECKUE, PEAKIINH HOHHOTO
oOMeHa), PacTBOp, AJIEKTPOJMTHI, HEIIECKTPOJHTHI, AIIEKTPOIUTUYECKAs JUCCOLHUAINS, OKHCIUTEID,
BOCCTaHOBHUTEIb, CKOPOCTh XUMUYECKOU PEaKIMK, XUMUYECKOEe PAaBHOBECHE), TEOPUU U 3aKOHBI (TEOpus
XMMHYECKOIO CTPOEHHsI OpraHudeckux BemecTtB A.M. bytiepoBa, TeopHs 3IIEKTPOIUTHYECKOU
aucconuanum, nepuoanyeckuit 3akon JI.M. MenneneeBa, 3aKOH COXpPaHEHHUS MAacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH SI3BIK XUMHH, (aKTOJOTHMUYECKHE CBEACHUS O CBOMCTBAaX, COCTaBe, MONYyYCHHH W
0€30MacHOM HCMOJIb30BAaHUN BAKHEUIIUX HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB B OBITY U
MIPaKTUYECKON JESITETbHOCTH YEJI0OBEKa;

IIP6 4 - cpopMUpPOBAaHHOCTH YMEHHIl HCMHOJIH30BaTh HAUMEHOBAHUS XUMHUYECKHX COEIMHEHUMN
MEKTYHAPOAHOTO COK3a TEOPETUYECKON U MPUKIAIHOW XUMUU M TPUBHAIbHBIE HA3BaHUS Ba)KHEUIIIMX
BEIIECTB (PTHIICH, alleTUJICH, TIUIepuH, GeHon, dhopManbaerua, YKCyCcHas KUCIOTa, TJIMIWH, YrapHbII
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 CBOMCTBA BELIECTB 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 COCTAaB M Ba)KHEWIIME CBOICTBA; ONPENENATh BHAbl XHUMHMUYECKHUX CBS3EH
(koBalleHTHAsi, MOHHAs, METa/NIMYecKas, BOJAOPOJHAs), TUIBI KPUCTAIUTMUECKHUX PEIIETOK BEIIECTB;
KJIacCU(UIIMPOBATh XUMUYECKUE PEAKIINH;

I1P6 6 - BMageHNE OCHOBHBIMH METOJAMHU HAyYHOTO MO3HAHUS BEUIECTB U XUMHYECKHUX SBICHHIA
(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; IUIIIBI 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 HHCTPYKIIUIO 11O TIPOBEJCHHUIO OIBITOB.
[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 MOJICKYJIIPHOM, HOHHOM U KpaTKOM HOHHOM 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 BeIMONMHEHUS PAaOOTHI:

1. Hamnefite B mpobupky 5-10 xamens pactBopa mienoud u 1-2 xarim pactBopa ¢eHolTaienHa.
Habmronaiite n3MeHeHue 11BeTA.

2. 3arem nobGaemsiite mo 1 kame pactBopa kuciaoTel (HCl wim HySO,), BeTpsixuBas mpoOUpKy.
OTMeThTe U3MEHEHHUE 1[BETa C MaJTMHOBOTO 0 OECIIBETHOTO MOCe MPUOaBIEHUsI HEKOTOPOTO KOJUYECTBA
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 na pacmeopul coeii 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 rojiyooro mBeTa.

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 o6pasoBanme 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 wieaodei na unoukamopwt. I'uoponus
coneil



[TopsiIoK BBIMOTHEHUS PAOOTHI:

1. Ha monocky yHMBEpCaJIbHOW WHIUKATOPHOM OyMa)KKH HaHECHTE MO 1 Karie pacTBopa COJITHOU
i cepHoit kuciotel (HCI, H,SOy), pacteopa menoun (KOH unun NaOH) u mucTH/UIMPOBaHHON 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 IIENI0YH, B TPEThIO TUCTHIUIMPOBAaHHBIN BoAbl. Jl06aBbTe BO Bce mpodupku 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. CpnenaiiTe BbIBOJ O JEMCTBUM PacTBOPOB BEILLECTB HA MHAUKATOPBI, OIPEIEIINTE PEAKIIUIO CPEIbI
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 3HayeHuro cpeapl pAaCTBOPOB 3aMOJIHUTE B TAOJIHIIE CTPOKH CTOJIOLA, 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 npobupku HemHoro 1. H,O u no 1-2 xarum pactBopa penondranenna. OTMEThTE IIBET pacTBOpa.

6. Hanumure ypaBHEHUS 3JIEKTPOIUTHUECKON AUCCOIMAIIMU KaXKJOTO U3 BEIECTB.

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

8. Hanummre ypaBHEHUS peaKIMii THAPOIIN3A COJICH B MOJICKYJIIPHOM U MOHHOH (hopMmax.

Tabauia HaOJIFOIEHUHA:

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

I{BeT nHaMKaTOpa 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) BBINOJIHUII PabOTy B IOJTHOM 00beMe C COOI0IEHUEM HE00X0AUMOM MOCIeI0BATEIbHOCTH
MIPOBEJICHUS OTBITOB U U3MEPEHMUI;

3) caMOCTOSTENHHO U paIllMOHAIEHO BBIOPAJ M MOJATOTOBUII JUIS OIBITa HEOOX0AMMOE
000pyi0oBaHUE, BCE ONBITHI IPOBEJI B YCIOBUAX U PEKUMaX, 00€CIIeUNBAIONINX OJyYEeHUE Pe3yIbTaToOB
Y BBIBOJIOB C HauOOJIbIIEH TOYHOCTHIO;

4) Hay4yHO rPaMOTHO, JIOTHYHO OMUcall HabJI0IeHUs U cpOPMYITHpPOBaI BEIBOIBI U3 OMbITa. B
IIPEJCTaBICHHOM OTUYeTEe MPABUIIBHO M aKKYPAaTHO BBHIMOJIHUI BCE 3aITUCH, TAOIUIIBI, PUCYHKH, YEPTEKHU,
rpaduKy, BBIYMCIECHUS U CJIeN1al BBIBOBL;

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 MO TUIaHY C YYETOM TeXHUKH OE€30MaCHOCTH U MPaBUJI PaOOTHI C
MaTeprualaMy U 000pyJJ0BaHHEM.

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

1. OIBIT TPOBOJMII B YCIOBUSIX, HE 00ECIIEYMBAIOIINX JJOCTATOYHON TOYHOCTH NU3MEPEHHIA;

2. win ObUTO JIOMYIICHO J1Ba-TPU HEJ0YETa;

3. unu He Gosee oHOM HEerpyOO# OIMOKK U OHOTO HEJ04YeTa,

4. MM HKCTIEPUMEHT MPOBEJCH HE MOJTHOCTHIO;

5. M B onMcaHUK HAOJIIOACHUH U3 OIBITA JJOMYCTHI HETOYHOCTH, BBIBOJIBI CJIEIIANl HETIOHEIE.

Onenka "3" cTaBUTCS, €CIIU CTYACHT:

1. mpaBUIIBHO OIIPEIEIIHII LIENb OIbITa; PadOTY BBHIOIHSACT IPABWIEHO HE MEHEE YeM HarloJIOBHHY,
0JTHaKO 00BEM BBIMIOJIHEHHON YaCTH TAaKOB, YTO ITO3BOJISET IMOIYYUTh MPABUIIbHBIC PE3YJIbTAThl H BHIBOIBI
10 OCHOBHBIM, IPUHIMITNAIBHO BAXHBIM 331a4aM paboThI;

2. wu noa6op o0opyaoBaHus, 00bEKTOB, MATEPHAJIOB, a TAKXKE pabOTHI 110 HAYAITy OMBITA IIPOBEI
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 MOJTYYECHHIO PE3YIIbTATOB C
OoJIbIIeH MOTPEUTHOCTHIO; WM B OTYETE OBLIN JIOMYIICHBI B O0IIEH CIIOKHOCTH HE 0ojiee ABYX OINOOK
(B 3amHMCAX €IMHUIL, U3MEPECHUSX, B BEIYMCICHUSX, rpaduKax, TabIuIax, cxeMax, aHalln3e
MOTPEUIHOCTE! U T.J.) He IPUHIUITHAIBHOTO JUIsl JAHHOHM paboThl XapakTepa, HO MOBIUSABIIAX Ha
pE3yNIbTaT BBIIOIHEHUS; WIIM HE BHIIIOJIHEH COBCEM HJIM BBHIITOJHEH HEBEPHO aHAIM3 rorpemHocTei (9-11
KJ1acc);

4. nomyckaet rpy0yro ommoKy B X0JIe dKciepuMeHTa (B 00bsCHEHUH, B 0(OpMIICHIH PaOOTHI, B
COOJTIOICHUH TIPAaBUJI TEXHUKU 0€30IaCHOCTHU MpH paboTe ¢ MaTeprajaMu U 000pYAOBaHUEM), KOTOpast
UCTIPABIISIETCS 110 TPEOOBAHUIO YUHUTEIIS.

Onenka "2" cTaBUTCS, €CJIU CTYACHT:

1. He onpeaeNnI CaMOCTOSITEIBHO 1EJTh ONBITA; BHIIOIHWI PA0OTY HE IMOJHOCTHIO, HE TOATOTOBHI
HY)XHO€ 000pyZ0BaHNE U 00HEM BBIITOJIHEHHON YaCTH PadOTHI HE TMTO3BOJISIET CIIENIATh MPABUIIBHBIX
BBIBOJIOB;

2. WA OTIBITHI, U3MEPEHUS], BRIYMCIICHUS, HAOIIOICHHS TTPON3BOIMINCH HETIPABIIIBHO;

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

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



1.5 Knaccndukannsa HeopraHu4ecKuX COeIMHeHNH U UX CBOMCTBa
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 coO0O0l; MpOBOIUTH KayeCTBEHHbIE
peaKIy B3auMOJICHCTBUS Ha HA XJIOPUI-, CYIb(aT-, CHIMKAT- ¥ KapOOHAT-aHHUOHBI.

Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

I[IP6 2 — BiageHWe CUCTEMOW XMMHYECKUX 3HAHUW, KOTOpas BKIIOYACT: OCHOBOIOJATAIOIINE
MOHATHS (XMMUYECKHUI JIEMEHT, aTOM, JJICKTPOHHAsi 000J04Ka aToMa, s-, p-, d-3JIEKTPOHHBIE OpOUTAIN
aTOMOB, HOH, MOJIEKYJa, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHUCIICHUS, XHMHUYECKas
CBSI3b, MOIIb, MOJISIPHAs Macca, MOJISIPHBIM 00beM, YIIepOJHBIA CKeleT, (YHKIHMOHANbHAS TpYIIa,
paauKai, H30MEpHs, H30MEpbl, TOMOJOTHYECKUI psii, TOMOJIOTH, YIJIEBOAOPOIbl, KHUCIOPOA- U
a30TcojiepKalllyie COeIMHEHNUs, OMOJIOTMYeCKH aKTUBHBIE BellecTBa (YTIeBOIbI, KUPBI, OCIKK), MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPDHBIE COCIUHEHMS, KPUCTANIMYECKasi PelIeTKa, THIIbI
XUMHUYECKUX PEAKIHH (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, DK30-H SHJOTEPMHUUECKUE, PEAKIINH HOHHOTO
oOMeHa), PacTBOp, AJIEKTPOJMTHI, HEIIEKTPOIHTHI, DIEKTPOJIUTHUECKAS TUCCOIMALNS, OKUCIUTEIb,
BOCCTaHOBHUTEJb, CKOPOCTh XUMUYECKON peaKIMK, XUMUYECKOEe PaBHOBECHE), TEOPUH U 3aKOHBI (TEOpHUs
XMMHYECKOIO CTPOEHHsI OpraHudeckux BemecTtB A.M. bytiepoBa, TeopHs 3IIEKTPOIUTHYECKOU
aucconuanum, nepuoanyeckuil 3akon JI.M. MenneneeBa, 3aKOH COXpaHEHHUSI MAacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH SI3BIK XUMHH, (PaKTOJOTHMUYECKHE CBEICHUS O CBOMCTBaX, COCTaBe, IOJYYCHUH U
0€30MacHOM HCMOJIb30BAaHUN BAKHEUIIUX HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB B OBITY U
MIPaKTUYECKON JESITETbHOCTH YEJI0OBEKa;

IIP6 4 - cpopMUpPOBAaHHOCTH YMEHHIl HCMHOJIH30BaTh HAUMEHOBAHUS XUMHUYECKHX COEIMHEHUMN
MEKIYHAPOAHOTO COK3a TEOPETUYECKON M MPUKIIAJHOW XUMUU M TPUBHAIBHBIE HA3BAaHUS Ba)KHEUIIMX
BEIIeCTB (ITHIICH, alleTUJICH, TIUIepuH, QeHon, ¢hopManbaerua, YKCyCcHash KUCIOTa, TJIMIWH, YrapHbIA
ra3, yrjiekucibli ras3, amMMHak, ramieHas H3BECTb, HEralleHas H3BeCTb, MUTbEBas coJa U JAPYTUX),
COCTaBJIATh (DOPMYJIBI HEOPTraHMYECKUX U OPraHUYEeCKHX BEIIECTB, YPAaBHEHUS XUMHUYECKUX PEaKIIUi,
OOBSCHATH UX CMBICII; TOATBEPKIATh XapaKTEPHbIE XUMUYECKUE CBOICTBA BEIIECTB COOTBETCTBYIOIIUMU
AKCIEPUMEHTAMU U 3aIIUCAMU YPABHEHUN XUMUYECKUX PEAKIU;

I[NP6 5 - copmMupoBaHHOCTH yMEHUN YCTaHaBIMBaThb MPUHAJIEKHOCTh  H3YYEHHBIX
HEOPraHWYeCKMX M OPraHUYeCKHX BEIIECTB K ONPEAENEHHbIM KJlaccaM W TpYIINaM COEIUHEHUH,
XapaKkTepu30BaTh HUX COCTAaB W BaKHEWIIME CBOMCTBA; OINpEAENATh BHIbl XHMHUYECKUX CBSI3eH
(xoBaJleHTHAsi, MOHHAs, METa/NIMYeCcKasi, BOJOPOJHAsS), THUIBI KPUCTAIIIMYECKUX PEIIETOK BEIIECTB;
KJIacCU(UIIMPOBATh XUMUYECKUE PEAKIINH;

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

MarepuanbHoe o0ecnieyeHmne:

Maket nemoncTpanuonnsiii "LenTpudyra", Tematnyeckue riakatbl 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
Ui TIOCYABl U O0opynoBaHus; mKad AJig XpaHEHUS XUMHUYECKUX peakTuBoB, (450%900%2100 mm.);
mKaQbl CyIIMIBHBIC; UMbl TUTEJIbHBIC; IIKa( BBITSHXKHONW ¢ MOMKOMN; CTOJIBI Ta00OpaTOpHbIE; HaJICTABKU
U1 cToJia. PeakTMBHBIN ITaTUB ¢ HAOOPOM PEAKTUBOB (IIEJI0UH, KUCIOTHI, COJIN), MPOOUPKHU, TUIETKH.

3aganue:
1.  BcmnomHMTH IpaBuiIa MO TEXHUKE 0€30MaCHOCTHU MPH NMPOBEIECHUH Ja00paTOPHBIX padoT.



[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 MabOpaTOPHBIC OMBITHI COTJIACHO UHCTPYKLIUY;

2 3anuuIMTe YpaBHEHUS peakluil B MOJEKYIIPHOM, HOHHOM U KPaTKOM MOHHOM BHJIE B TE€TPa/lb;
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. Hanwmmure ypaBHEHHE peakIMM B MOJICKYJSIDHOH M HMOHHOH (opMax, 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 0CAIKOB M UCXOAHBIX PACTBOPOB U Ha3BaHUS 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. Hamnumure ypaBHEHHE peakIMM B MOJEKYJISIpPHOM M HMOHHOM Qopmax, OTMEThTE LBETa
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 Y3bIpbKOB Ta3za. Kakoil ra3 Beigensercs?

2. Hanumure ypaBHEHHE peakllMM B MOJIEKYJIIPHOW U MOHHOM (popMax, OTMEThTE LBETA UCXOTHBIX
1 00pa30BaBIINXCS PACTBOPOB U HA3BaHUS BEILIECTB.

dopma npeaocTaBICHHUA pe3yabTaTa
Otuer o mpojenaHHo padoTe, ypaBHEHUE peaklUK B MOJEKYISIPHOW U MOHHOHM (popmax, BHIBOIbI
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 ILKAJION:



Onenka "5" cTaBUTCS, €CIIU CTYACHT:

1) mpaBUIJIBHO OIpEAENII LeNb OMBITA;

2) BBITIOJIHWII PabOTy B IOJTHOM 00bEME C COONI0IEHUEM HEOOXO0AUMOM MOCIIEeI0BATEIbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPEHHIA;

3) caMOCTOSITENIbHO U PalMOHAIIBHO BHIOPAI ¥ TIOJITOTOBMJI JIsI OIBITAa HEOOXOAUMOE
000pynOBaHUE, BCE OMBITHI IPOBEII B YCIOBUIX U PeKUMaX, 00eCIeUNBAIOIINX OTyYeHHE PE3yIbTaTOB
Y BBIBOJIOB C HAUOOJBIIICH TOYHOCTHIO;

4) Hay4yHO IPaMOTHO, JIOTHYHO OMUcall HabI0IeHUs U cPOPMYITHPOBAI BHIBOIBI U3 OMbITa. B
MIPEJICTABJICHHOM OTYETE MPABUIIHHO U AKKYPATHO BBIMOJHUI BCE 3aITUCH, TAOIHUIIBI, PUCYHKHU, YEPTCIKHU,
rpaduKy, BBIYMCICHUS U CJIeN1al BBIBObL;

5) npaBWJIBHO BBINOJIHWI aHaiau3 norpemHocrei (9-11 knaccsr).

6) IpOSsIBIISIET OPraHU3alMOHHO-TPYAOBbIE YMEHUS (MOAePKUBAET YUCTOTY pabodyero Mecra u
MOPSIIOK Ha CTOJIE, SKOHOMHO MCIOJIB3YET PACXOJIHbIE MAaTEPHUAIbI).

7) SKCHIEPUMEHT OCYIIECTBIISIET MO IUIaHY C YY€TOM TEXHUKHU O€30MacHOCTH U MpaBuil paboThI C
MarepuaiamMu 1 000pyA0BaHUEM.

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

1. OIBIT MPOBOAMII B YCIIOBHSIX, HE 00€CTIEUNBAIONTUX JTOCTATOYHON TOUHOCTH U3MEPEHUH;

2. uny OBLIO TOMYIICHO JABA-TPH HEJI0UETA;

3. unu He 60Jee ofHOM HerpyOoi OmMMOKH M OJTHOTO HEAO0YETa,

4. UM SKCTIEPUMEHT MPOBEJICH HE MOJIHOCTHIO;

5. WY B ONMCAaHUU HAOJIIOICHHUI U3 OTBITA JOITYCTHUI HETOYHOCTH, BBIBOJIBI CJIEJIa)l HETIOJTHBIE.

Ouenka "3" craBuUTCS, €CIIU CTYJICHT:

1. IpaBWIIBHO OIIPEIEIIIII 1SN OTBITa; PA0OTY BBIIOIHSET ITPABIIILHO HE MEHEE YeM HATlOJIOBHHY,
OJTHAKO 00BEM BBITIOJIHEHHOM YacTH TAKOB, YTO MO3BOJISIET MOJIYUYUTh IPABUIIbHBIE PE3YIbTAThl U BBHIBOIBI
110 OCHOBHBIM, MPUHITUITHAIEHO BaXKHBIM 3a7a4aM paOOTEHI;

2. unu noabop obopyaoBaHus, 00BEKTOB, MATEPHAJIOB, a TAKXKe paOOTHI 10 HAYaTy OIbITa MPOBEI
C TIOMOIIBIO YYUTEJISI; HJIK B XOJI€ MPOBEJICHUS OTbITa U U3MEPEHHM ObUTH TOTYIIEHBI OTUOKH B
OMMCaHUU HaOIOIeHH, (HOPMYITHPOBAHUH BHIBOOB;

3. OIBIT MPOBOAWIICSA B HEPAIIMOHATBHBIX YCIIOBUSIX, YTO MPUBEIIO K TTOJIYUCHHIO PE3YJILTATOB C
00JIbIIIel TOTPEIIHOCTHIO; UITU B OTYETE OBLIN TOMYIICHBI B OOIIEH CI0KHOCTH HE O0Jiee IBYX OLTHOO0K
(B 3amUCAX €UHMUILI, U3MEPEHUSX, B BEIUNCICHUSIX, TpaduKax, TabInLax, CXeMax, aHaJIu3e
MOTPEIIHOCTEH U T.JI.) He MPUHIIUITHAIBLHOTO JIsl TaHHOM paboThl XapakTepa, HO MOBIHUABIINX Ha
pe3ybTaT BHIMOJHEHHS; UJIM HE BHITIOJIHEH COBCEM WJIM BBHITIOJIHEH HEBEPHO aHaIM3 morpentHoctei (9-11
KJ1ace);

4. nomyckaet rpyoyro ommoOKy B X0/Ie IKCIIepuMeHTa (B 00bSICHEHIH, B 0popMIIeHUU PabOTHI, B
COOJTIOICHUH TIPaBWII TEXHUKH 0€30ITaCHOCTH MU paboTe ¢ MaTepuaniaMu U 000pya0BaHUEM), KOTOpast
HCIIPABIISIETCS IO TPEOOBAHUIO YUUTEIIA.

Ouenka "2" ctaBUTCS, €CIIU CTYJICHT:

1. He ompenenu CaMOCTOATEIHLHO 1€ OMBITA; BRIMOIHUI pabOTy HE TIOJHOCTHIO, HE TTOATOTOBHIT
HYKHOE 000py/I0BaHNe U 00bEM BBIMIOTHEHHON YaCTH paOOThI HE TTO3BOJISIET CAENATh MPAaBUIBHBIX
BBIBOJIOB;

2. WY OTIBITHI, U3MEPEHUS, BEIYUCIICHUS, HAOIIOICHHUS MPOU3BOAMIUCEH HETPABUIIHHO;

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

4. nomyckaet aBe (u 0osiee) rpyObie OMIMOKHK B X0/I€ IKCIIEPUMEHTa, B 00bSICHEHUH, B O)OPMIICHUHU
paboThl, B COOMIOACHUH TTPABIII TEXHUKH 0€30MaCHOCTH MpU paboTe ¢ BellecTBaMu U 000pyI0BaHUEM,
KOTOPBIC HE MOXKET UCTIPABHUTH JIaXKE MO TPEOOBAHUIO YUUTEIIS.



2.4 A3oTcoaep:xaniue opranudeckue coequHenus. [loaumepst
JlaGopaTopHoe 3ansitue Ne3
KavecTBeHHbIE peaKkIuu HA 0eJIKH M OJIHOATOMHbIE M MHOT0aTOMHBIE CITUPTHI

Ileqr paloThl: HayuuTbCs OOHApYXKMBAaTh NENTUIHbIE CBA3M B Oeikax, OOHApYKUBaTh
OeH30IbHBIE KOJIbIIA, OOHApPYXKMBaThb cepy B Mosekynax Oeika. I103HaKOMHTBCS ¢ PacTBOpPEHHEM
IJIMIIEPUHA, KAYEeCTBEHHOW pEakUMed Ha TIMLEPUH U3Y4YUTh CBOMCTBA 3TWIOBOro cnupra. Kak
PacTBOPUTEIIA.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

IIP6 2 — BiajgeHue CUCTEMOM XMMHUYECKMX 3HaHUIl, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOLINE
HOHATHS (XMMUYECKHUI AJIEMEHT, aTOM, 3JICKTPOHHAst 000JI04Ka aToMa, S-, p-, d-3JIEKTPOHHBIE OpOUTAIN
aTOMOB, HOH, MOJIEKYJIA, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIEHb OKUCIICHHS, XUMUYECKas
CBSI3b, MOJIb, MOJIApDHAs Macca, MOJIAPHBIA O0OBEM, YIJIepOIHBIN CKeneT, (yHKIHMOHAJIbHAs TPYIIa,
pajMKall, H30MEpHs, H30MEpbI, TOMOJOTMYECKHH Ps, TOMOJIOTH, YIJIEBOAOPOIBI, KHUCIOPOA- U
a30TCOJepKaIlINe COeIMHEHNUs], OMOJIOrMUYEeCKH aKTUBHBIE BELIECTBaA (YTJIEBO/IbI, )KUPBI, OCJIKHM), MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIDHBIE COCIMHEHUS, KPUCTAJUINYECKAsT PEIIETKA, THUIIBI
XUMHUYECKUX PEAKIHUH (OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE, 3K30-1 SHJO0TEPMHUECKUE, PEAKIIU HOHHOTO
o0MeHa), PacTBOp, AJIEKTPOJIMTHI, HEITEKTPOIMUTHI, SJICKTPOJIUTHUECKAs TUCCOLMALUS, OKUCIUTENb,
BOCCTAaHOBHUTEIb, CKOPOCTh XUMUYECKON PEAKIMU, XUMUUYECKOE PAaBHOBECHUE), TEOPUH U 3aKOHBI (TEOpHUs
XMMHMUYECKOTO CTPOEHHs OpraHuueckux BemecTs A.M. bytiepoBa, Teopus 3IEKTPOJIMTHUYECKOU
auccouuanum, nepuoandyeckuil 3akon JI.M. MenneneeBa, 3aKOH COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH S3bIK XUMHH, (AKTOJOTMUECKUE CBEJECHUS O CBOMCTBAaX, COCTaBe, MOJYyYEHUH H
0€30MacHOM HCMOJIb30BAaHUM BAXXKHEUIIUX HEOPraHWYECKUX U OpPraHWYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOHN AESATEIbHOCTH YEJI0BEKa;

[IP6 5 - cdopMUpOBAaHHOCTH YMEHUW YCTAaHABJIMBATh MPUHAIJICKHOCTh  H3YyYEHHBIX
HEOPraHMYECKUX M OPraHMYEeCKMX BELIECTB K OINpPEAEIEHHBIM KjaccaM M TpynnaM COEOUHEHMH,
XapaKkTepu30BaTh HUX COCTAaB U BaKHEWIIME CBOMCTBA; OINpEAENATh BHUIbl XHMHUYECKUX CBS3eH
(KoBaJieHTHasi, MOHHAasl, MeTaJulM4yecKas, BOAOPOAHAs), TUIbl KPUCTAJUIMYECKHX PEIIETOK BELIECTB;
KJIacCU(UIIMPOBATh XUMUYECKUE PEAKIINH;

I1P6 6 - BnaseHNMe OCHOBHBIMHM METOJaMHM HAyYHOT'O TMO3HAHUS BEIIECTB U XMMUYECKHUX SBICHUHN
(HabmroieHne, U3MEPEHHNE, SKCIIEPUMEHT, MOJICITUPOBAHHE);

I1P6 8 - chopMHUPOBAaHHOCTH yMEHHWH IUTAHUPOBATh W BBHIMOJHATH XUMHUYECKHH AIKCIIEPUMEHT
(mpeBpallleHus] OPraHMYECKUX BEIIECTB IIPU HArPEBAHUH, MOJYyYEHHE dTUIIEHA U U3YUYEHUE €T0 CBOMWCTB,
KaueCTBEHHbIE pEaKLUHU Ha albJeru/bl, Kpaxmal, YKCYCHYIO KHCJIOTY; JAeHaTypauus OeIKOoB Mpu
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 HKCIEPUMEHTaIbHbIE 3a7aun 110 TeMaM "Metamnsl" 1 "HemeTamisl'") B COOTBETCTBUHU C
MpaBWJIaMH TEXHHUKH O€30MaCHOCTU NMpHU OOpallleHUHU C BEIIECTBAMU U JAOOPATOPHBIM 000PYJOBaHHUEM;
MPEJCTABIATh PE3YIbTAaThl XUMHUECKOTO IKCIIEPUMEHTA B (hopMe 3allUCH YPaBHEHUH COOTBETCTBYIOIINX
peakuuii 1 GopMyIHUPOBATH 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 000pymoOBaHMs; IIKad s XpaHEHHS XUMHYECKUX peakTuBoB, (450*900*2100 mm.);
mKaQbl CyIIMIBHBIC; UMbl TUTEJIbHBIC; IIKa( BBITSHKHONW ¢ MOMKOMN; CTOJIBI Ta00OpaTOpHbIE; HAaJICTABKU
VI CTOJIA.



ItatuB ¢ npoOupKaMu, CIUPTOBKA, TullepuH, Boga pactBop CuSO4, pactsop NaOH, H2SO4 unu HCl,
CTaKaH BOJIbI, JIE€PKAJIKU. HarpeBaTeIbHbII 3JIEMEHT, pacTBOPHI O€JIKa, PAaCTBOPBI THIPOKCUAA HATPUS WU
Kajus, cynbdarta Menu (COJMM TSDKEJNOro MeTajuia (Hampumep, CBHHIA), KOHIIEHTPUPOBAaHHAs a30THAas
KUCIIOTA, TUCTHUTUPOBAHHAS BOJIA).

3amanue:

BcnoMHUTE TipaBuiia Mo TEXHUKE 0€30MaCHOCTH MPH MPBEICHUU JIA0OPATOPHBIX padoT;
[TpounTaTh HHCTPYKLHUIO 10 MPOBEACHUIO OIBITOB,;

[TpuroToBUTH HEOOXOIUMYIO XUMUYECKYIO MTOCYIY U 000pyIOBaHUE JIJIsl IPOBEACHMSI OIIBITOB;
[TpoBecTu OMBITHI;

Odopmuts 1ab60paTopHyIO padoTy.

arLONOE

Iopsiaok BbINOJIHEHUS PA0OTHI:
1 TIpoBenuTe mabopaTopHBIE OIBITHI COTJIACHO WHCTPYKITUH;
2 3alUIIUTE YPAaBHEHHS PEAKIUN B TETPab;
3 Caemnaiite BBIBOJ O MPOICTIaHHOM paboTe
Xoa padoThI:

[{BeTHBIE peakunu 0eJIKOB

[Tops 10K BBINONHEHUS ONbITA

1. B Tpu npo6upku Haneiite no 0,5 M pacTBopa SMUHOrO Oelka.

Omnpit Nel. OOHapyxeHue NenTUIHBIX CBsi3el (OnypeToBasi peakiusi)

2. B mepByro npobupky HaneiTe mo Heckonbko kamenb menoun (KOH unu NaOH) u pactBopa
CuSO4. Habmoaiite nosiBJIeHHE KPacHO-(hHOJIETOBOTO OKPALTHBAHHUS.

OmnbIT Ne2. OOHapysxeHue OEH30bHBIX KOJIel (KCAaHTOIIPOTEHMHOBAs PEaKLIHsl)

3. Bo BTOpyto mpoOupKy n00aBbT€ HECKOJIBKO Kamlelb KOHIEHTPHUPOBAHHOW a30THOW KHUCIIOTHI
HNO3 (Octopoxno!). Habmionaiite mnosiBieHHE SPKO-KEJITOTO OCAAKa, JAOKA3bIBAIOIIEr0 HaJIMyue
OEH30JIbHOTO KOJIbIIa B MOJIEKYJIE OeKa.

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

4. B Ttperbto mpoOMpKy n00aBbT€ HECKOJIBKO Kamenb pacTtBopa auerata cBuHma (II) —
(CH3COO)2Pb u menoun, Harpeiite. Habmronaiite Beimanenue dyepHoro ocanaka PbS, moxasbiBarorero
HaJM4yue cepbl B MOJIEKyJie OenKa.

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

Onpit 4: PacTBOpeHHe INIMILIEpUHA B BOJIE U €r0 B3aUMOJEHCTBHE C THIPATOM OKHCH MEJH.

[Topsii0K BBINOJIHEHHS OMBITA

1. B OJIHY NIPOOMpPKY MpriieliTe 1Mi1. BOABI M 2 — 3 KaruIu TIUIEPHHA, a B JPYTyI0 TPOOUPKY
npuieiite 1 Ma sTunoBoro cnupra . B3OonTaiire. O6paTUTh BHUMaHKWE Ha paCTBOPUMOCTD TITUIIEpUHA U
sTuioBOro cnupra. CraenaiiTe BHIBOJIBI.

2. K pas6aBnennomy pactBopy CuSO4 mnpunuth HeOonbioi u30eiTok NaOH. Cnute
n30bIToK kuakoctu ¢ Cu(OH)2, ocraBmiyrocss yacth B30onTaTh B 2 — 3 MI. BOJABI U J00aBUTH €€ K
pacTBopy IIMLIEPHHA.

3. Cpenate BBIBOJ, O PACTBOPUMOCTH CIHUPTOB B BOAE M 3alMcaTh pEAKLUIO 4Yepe3
CTPYKTYpHYIO popmyny mexay rauuepuraoM u Cu(OH)2.

dopMma npeaocTaBIeHHs pe3yIbTaTa

Ot4er o mpojaenaHHoO padoTe, BBIBOABI HA KAXKIBIN OIBIT, 3aMI0JIHEHHAs! Ta0JIHIIA, BBIBOJ 110 BCEH
nmabopaTopHoi paboTe

Kpurepun onenuBanus:

Onenka "5" craBuUTCS, €CIIU CTY/IEHT:

1) mpaBUIIBHO OTIPEAETNII IENb OMBITA;

2) BBIMOJHUJI PpabOTy B MOJHOM OOBEME ¢ COONIIOACHHMEM HEOOXOJAMMOW IOCIEA0BATEILHOCTH
MIPOBE/ICHUS OTBITOB U U3MEPCHHIA,



3) caMOCTOSATENhHO M pAIMOHATBLHO BBIOpPAT W TMOATOTOBWJI JJII OMNBITa HEOOXOIMMOE
000py/IoBaHUE, BCE OMBITHI IIPOBEN B YCIOBHIX M PEXKHUMAaX, 00€CIEUNBAIONINX MOJyYeHHE Pe3yIbTaToB
Y BBIBOJIOB C HAUOOJBIIICH TOYHOCTHIO;

4) Hay4yHO TpaMOTHO, JIOTHYHO OMKCajl HaOMIoAeHUs M cHOpMYIHpOBall BBIBOABI M3 OmbITa. B
MPEACTABICHHOM OTYETE MPaBUJILHO U aKKYpPAaTHO BBIMOJIHWII BCE 3aIUCH, TaOIUIIbl, PUCYHKH, YEPTEKHU,
rpaduKy, BBIYMCICHUS U CJIeN1al BBIBOBL;

5) IpaBWJIBHO BBINOJIHWI aHaiau3 norpemHocrei (9-11 knaccsr).

6) HpOSBISET OpraHU3alMOHHO-TPYIOBBIE yMEHHs (MOIJIEPKUBAET YUCTOTY pabodyero Mecra u
MOPSIIOK Ha CTOJIE, SKOHOMHO MCIOJIb3YET PACXOJIHbIE MaTEPHUAIbI).

7) 9KCIEpUMEHT OCYIIECTBIISET M0 IJIaHy C YYETOM TEXHUKHU O€30MacHOCTH M MpaBUI pabOTHI C
MaTepuagaMu U 000pyI0BaHUEM.

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

1. OTIBIT IPOBOMI B YCIIOBUSX, HE 00ECIICUHBAIOIINX JOCTATOYHOM TOYHOCTH U3MEPEHUIA;

2. unu ObLIO JIOMYIIEHO JBa-TPH HEJI0UETa;

3. unu He 60Jee oHOM HerpyOoi OmMMOKH M OJTHOTO HEA0YETa,

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. IpaBHUIBHO OIPENEIII IEJb ONBITa; PA0OTY BBIMOIHSICT MPABUILHO HE MCHEE YeM HAIIOJIOBUHY,
OJTHAKO 00BEM BBITIOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISET MOTYYUTh PABUIIbHBIC PE3YJIbTAThI U BHIBOIBI
110 OCHOBHBIM, MPUHITUITHAIEHO BaXKHBIM 331a4aM paboThI;

2. wnu noadop o0opynoBaHus, 0ObEKTOB, MATEPHAJIOB, a TaK)Ke padOThI IO Havajly OMbITAa MPOBET
C TIOMOIIBIO YUWTENS; WJIA B XOJI¢ MPOBEACHUS OMbITA M M3MEPEHUN ObUIM JOMYIICHBI OIIMOKU B
ONMCaHUU HaOIOIeHUH, (HOPMYITHPOBAaHUH BHIBOOB;

3. ONBIT MPOBOAWICS B HEPALIMOHAIBHBIX YCIOBHSX, YTO MPHUBEIO K IMOJYYCHHUIO PE3YJIbTATOB C
00JIbIIIel TOrPEUTHOCTHIO; WM B OTYETE OBLIM JOMYIICHHI B OOIIEH CI0KHOCTU HE 0oJiee IBYX OLIMOOK
(B 3ammcsX eOUHUIl, HM3MEPEHUSAX, B BBIUYUCICHUSAX, Trpadukax, TaOIUIAX, CXeMax, aHalu3e
MOTPEIIHOCTeH W T.[.) HE MPUHIMIHAIBHOTO IS JaHHOM paboThl XapakTepa, HO TMOBIHUSBIIMX Ha
pE3yJIbTaT BBIMOIHEHUS]; UJIM HE BBIIIOJIHEH COBCEM WJIM BBINOJIHEH HEBEPHO aHaNIM3 norpemHocrei (9-11
KJIace);

4. nomyckaet TpyOyro omMOKy B X0J/€ dKCIepuMeHTa (B 00BsICHEHUH, B 0DOpPMIICHHH PabOThI, B
COOJTIOICHUN TIPaBWJI TEXHUKH O€30MaCHOCTH MPHU paboTe ¢ MaTepuataMu U 00OpYyJOBaHHEM), KOTOpas
HCIIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIA.

Ouenka "2" ctaBUTCS, €CITU CTYJICHT:

1. HE ompeaeNnnil CaMOCTOATENBLHO 1IEJIb OIBITA; BHITIOIHUI padOTy HE MOJHOCTHIO, HE TIOJITOTOBHII
HY)KHOE 00OpyJIOBaHME M OOBEM BBIMIOJHEHHOW 4YacTH pabOThl HE MO3BOJISIET CAENaTh MPABHIBHBIX
BBIBOJIOB;

2. WY OTBITHI, U3MEPEHUS, BEIYUCIICHHUS, HAOIIOICHHUS MPOU3BOANIUCEH HETIPABUIIHHO;

3. WM B X0Jie padOTHI U B OTUETE OOHAPYKUITUCh B COBOKYITHOCTH BCE HEJOCTATKH, OTMEYCHHBIC B
TpeboBaHUsAX K oreHke "3";

4. nomryckaet nBe (1 0osiee) rpyObie OMMOKH B X0/ DKCIIEPUMEHTA, B 00BSICHEHUH, B OPOPMIICHUHU
paboThl, B COOMIOCHUH MPABUI TEXHUKU OE30MACHOCTH MPHU paboTe ¢ BEIIeCTBAMU U 000PYIOBAHHUEM,
KOTOPBIE HE MOXKET UCIIPABHUTH JTaXKE MO TPEOOBAHUIO YUUTEIIS.



