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1 BBEJJEHUE

BaxHyl0o YacTh TEOpETHUYECKOW M IMPAKTHUYECKOH MOATOTOBKU
00yJaroMmuXcsl COCTABISIOT MPAKTHUECKHE 3aHATHA. B paMKkax MpakTHIECKOTo
3aHATHSA 00YYAIOIINECs] MOTYT BBIIONHATE OJHY WM HECKOJIBKO NMPAKTHIECKUX
pador.

CocraB 1 coniep)aHne MPaKTHIECKUX paboT mo obmeoOpa3oBaTeTbHON
MOJATOTOBKE HamlpaBlieHbl Ha peanusanuio PenepasbHOro rocyAapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHAapTa CPeAHero o01ero o0pa3oBaHusl.

Benymeid nuaakTU4eCKOH LENbH INPAKTUYECKUX 3aHATUM SBISCTCA
(opmupoBaHue y4eOHBIX NPAKTUYECKHX YMEHUH (YMEHHH peraTh 3a/1a4u 110
XMMUH), HEOOXOAUMBIX B IOCIEAYIONIEH Y4eOHOH AESATENBHOCTH 1O O0LIMM
€CTECTBEHHOHAYYHBIM AUCIIUIUINHAM.

B cootBercTBHE C paboueil mporpaMMoil y4eOHOH IUCIIUIUTHHBI
«XUMHS» TPEyCMOTPEHO MPOBEICHHUE IPAKTUIECKHIX 3aHATHH.

B pesymprate WX BBINOJHEHHS y  OOYYAIOIIMXCS  JIOJDKHBI
cOpMHUPOBATHCS PEIMETHBIC PE3YJIBTATHI:

1) chopMUpOBaHHOCTH NPEACTABICHUI O MECTE XMMUH B COBPEMEHHOM
HayYHOH KapTHHE MHUpA; MNOHMMaHHE pOJM XUMHH B (OPMHUPOBAHUH
Kpyroszopa # (YHKIHOHAIBHOW TIPaMOTHOCTH 4eJOBeKa ISl pELICHUs
MPaKTUYECKHX 3a]1a4;

2) BJaJeHUWE OCHOBOIOJIATAIONIMMHM XHUMHUYECKUMU TOHSATHSIMHU,
TEOPHSIMM, 3aKOHAaMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BaHHE
XUMUYECKON TEPMHUHOJIOTUEN U CUMBOJIUKOM;

3) BiageHHWe OCHOBHBIMHM  METOJaMH  HAyYyHOTO  TO3HaHUS,
UCTIONB3YEeMBIMM B XMMHUHM:  HAOJIOJCHWE, ONHCaHWe, W3MEpEHHE,
9KCIIEPUMEHT; YMEHHE 00palaThIBaTh, OOBSCHATH PE3YNbTaThl MPOBEAEHHBIX
OTIBITOB M JEJAaTh BBIBOJBL, TOTOBHOCTh M CIIOCOOHOCTH NPHMEHATH METO/BI
MO3HAHMS TIPH PEIICHUN NPAKTHYECKHX 3a/a4;

4) chopMHPOBaHHOCTH YMEHHS IaBaTh KOJMUYECTBCHHBIC OLEHKH M
MPOBOJIUTD PACUETHI [0 XUMHYECKUM (POpMyNaM U ypaBHEHUSIM;

5) BmajgeHUe MpaBWJIaMU TEXHUKUA OE30MaCHOCTHU MPH WCIOJIb30BAaHUU
XUMHYECKHX BEIECTB;

6) chOpMHUPOBAHHOCTh COOCTBEHHOW TIO3HWIIMM TI0 OTHOIIEHUIO K
XUMHWYECKOH HH(OPMAITNH, TTOTy4aeMOH U3 Pa3HBIX HCTOYHHUKOB.

CopepkaHue TNPAaKTUYECKUX pabOT OpPHEHTHPOBaHO Ha (HOpPMHpOBaHHME
YHHUBEPCAIBHBIX y4eOHBIX NEHCTBHIA:

Juunocmmupix:

4) copMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIECTBEHHOH INPaKTHKH, OCHOBAHHOTO Ha JWAllore
KyJBTYp, a TaKKe Pa3IUIHBIX (OpM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO
MeCTa B MOJIUKYJIBTYPHOM MHUPE;



5) chopMHPOBaHHOCTL OCHOB CaMOpa3BUTHsS M CAMOBOCIIMTaHHS B
COOTBETCTBHM C OOIIECUETIOBEUECKUMH IEHHOCTAMH M HJCaJaMH TPaKIaHCKOTO
o0IIecTBa; TOTOBHOCTE M CHOCOOHOCT K CaMOCTOSTENIBHOM, TBOPUYECKOH H
OTBCTCTBCHHOM JCATCIIEHOCTH;

6) TONEpaHTHOE CO3HAHWE W IIOBSICHHE B TNOJHKYIFTYPHOM MHPE,
TOTOBHOCTh U CHOCOOHOCTh BECTH IMAIOT C JAPYTHMH JIFOIBMH, JOCTHTAaTh B HEM
B3aUMOTIOHMMAHUSI, HAXOIUTb OOIIME LIETN ¥ COTPYIHIIATH JUTS X IOCTIDKEHHS,

7) HaBBIKM  COTPY/IHMYECTBA CO CBEPCTHHKaMHM, B3pOCIBIMH B
o0pasoBaTeNbHOM,  OOIECTBEHHO  MOJIE3HOW,  y4eOHO-MCCIIEOBATENbCKOM,
MPOEKTHOW U APYTHX BUIAX JIEATENBHOCTH;

8) HpaBCTBEHHOE CO3HAHHME M TIOBEJICHHE HAa OCHOBE YCBOCHHS
0011IeYENTOBEYECKHX IEHHOCTEH;

9) TOTOBHOCTH M CIIOCOOHOCTH K O0Opa3oBaHMIO, B TOM 4YHCIE
€aM000pa30BaHMIO, HA MPOTSDKEHWM BCEW JKM3HM; CO3HATENIBHOE OTHOIICHHE K
HENPEpPhIBHOMY OOpa30BAHMIO KaK YCJIOBHMIO YCIIEHIHOW INMPO(ECCHOHAIBHOH H
OOIIICCTBEHHOMH IEATENHHOCTY;

11) npuHsTHE ¥ peatn3anuio NEHHOCTEH 30pOBOroO U Oe3omacHoro odpasa
JKWU3HM, TIOTPeOHOCTH B  (DMU3MYECKOM CaMOCOBEPIICHCTBOBAaHHH, 3aHATHSX
CIIOPTUBHO- 03Z[Op0BPITeJ'H:-HOI>i JCATCIIbHOCTBIO, HETIPUATHEC BPCAHLIX IIPUBLIYCK:
KypPEeHHSsI, YIOTpeOJICHHUsI aIKOT0JIsl, HAPKOTHKOB;

12) GepesxHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3nUecKOMy
U TICUXOJIOTMYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK U JPYrUX JIOJACH, yMEHUE
OKa3bIBATh NIEPBYIO ITOMOIII.

13) oco3HaHHBIi BEIOOP OyayiIei mpodeccuu 1 BO3MOXKHOCTEH peaTi3aliii
COOCTBEHHBIX ~ JKM3HEHHBIX IUIAHOB; OTHONIEHWE K  NPO(ECCHOHAIHHOH
JIESITETIbHOCTH KaK BO3MOXXHOCTH Y4YacTHsl B PEIICHHWH JIMYHBIX, OOIICCTBEHHBIX,
TOCY/IapCTBEHHBIX, O0IIEHAIMOHATIBHBIX POOJIEM.

Memanpeomemmnuix:

1) yMeHHMe caMOCTOSITENIFHO OINpPENENsTh LENH JACSTEIbHOCTH |
COCTaBIATh  IUIAHBI  JIITENBHOCTH;  CaMOCTOSATENbHO  OCYIIECTBIIATS,
KOHTPOJIMPOBaTb M KOPPEKTUPOBaTh JESATEIBHOCTh;, MCIOJIB30BaTh BCE
BO3MOXHBIC PECYPCHI JJId JOCTHXKCHUA MOCTABJICHHBIX ueneﬁ " peajin3ainuu
IJIAHOB  JICATCIIbHOCTH, BBI6I/IpaTb YCHEHIHBIC CTPATEru B PaA3JIMYHBIX
CUTyalusix,

2) yMeHHe MPOAYKTUBHO OOIIATHCS W B3aWMOJICHCTBOBATh B MpOIECCE
COBMECTHOH JIeATENbHOCTH, YYUTHIBATh MO3WUIUHM JAPYIUX YYaCTHHUKOB
JIeITeNIbHOCTH, 3 QEKTUBHO pa3pemars KOHQIUKTHI;

3) BiazeHUe HABBIKAMH ITO3HABATEIBHOM, yueOHO-HMCCIIENOBATENLCKOM
Y TIPOEKTHOM JIeSITEIbHOCTH, HABBIKAMH pa3peleHust npoodiaeM; criocoOHOCTh 1
TOTOBHOCTH K CaMOCTOSITEJIbHOMY MOWCKY METOIOB PELICHHUS NMPAKTHUYECKHX
3aj1a4, IPIMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

4) TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITEILHON HH(OPMAIMOHHO-
MMO3HaBaTEILHOMN JACATCIIbHOCTH, BKIIOYasd YMCHHUE OPHCHTHPOBATHCA B
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pa3NMYHBIX ~ WMCTOYHHMKAaX  WH(OpManMHM, KPUTHYECKHM  OLEHMBAaTh U
HMHTEPIPETHPOBATh HH(POPMAIIHIO, TTOTYIAEMYIO U3 PA3IHIHBIX HCTOYHUKOB;

5) yMeHHEe  WCIONB30BaTh  CpeACTBA  HWHPOPMANHWOHHBIX U
KOMMYHHUKAIMOHHBIX TEXHOJIOTUH B peneHnn KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX M OPraHW3allMOHHBIX 3a7ad ¢ cOOMOAEeHNEM TpeOOBaHUH
SPrOHOMHKH, TEXHHKH O€30IaCHOCTH, THUTHCHBI, pecypcocOepexeHus,
MPaBOBBIX U 3THYECKUX HOPM, HOPM MH()OPMALMOHHOH 0€301TacHOCTH;

7) yMeHHE CaMOCTOSATENbHO OLIEHHBaTh U TNPUHUMATh peIIeHHUs,
ONpeNeNAoNe CTPaTerui0 IOBEACHUS, C YU€TOM TIpaxIaHCKUX U
HPaBCTBEHHBIX IIEHHOCTEN;

8) BnazieHue S3bIKOBBIMU CPEICTBAMU - YMEHHUE SICHO, JIOTHYHO U TOYHO
u3jaraTh CBOIO TOUKY 3pEHHsI, UCIIOJIb30BaTh aJieKBaTHbIC S3BIKOBBIC CPEJICTBA;

9) BhajeHHEe HABBIKAMH IT03HABATEIHLHOM pE(IEKCHM KaK OCO3HAHUS
COBEpIIAEMBIX JACHCTBUIA W MBICIUTEIBHBIX IPOLECCOB, X PE3yIbTAaTOB U
OCHOBaHMH, TPaHHUIl CBOECTO 3HAHWSA W HE3HAHWS, HOBBIX IO3HABATEIHHBIX
3aJa4 U CPEJICTB UX JIOCTHKCHUSL.

IpeamerHbIX:

1) chopMHUpOBaHHOCTH  MPEACTABICHWA O  MecTe XUMHH B
COBPEMEHHOM HAay4yHOH KapTMHE MHpa; I[IOHMMAaHHE pOJIM XUMHHU B
(dhopmupoBaHUH Kpyrozopa U (YHKIMOHAILHOW I'PaMOTHOCTH YEJIOBEKa IS
pemeHus MPakTUYeCKUX 3a/1a4;

2) BJIAJICHUE  OCHOBOIIOJIATAKOIIUMUA  XUMHUYECKHUMHU  IOHATHIMU,
TEOPHSIMM, 3aKOHAaMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BaHHE
XUMUYECKON TEPMHUHOJIOTUEN U CUMBOJIUKOM;

3) BiameHWe  OCHOBHBIMM  METOJAMH  HAYYHOTO  ITO3HAHUS,
UCTIONIb3YEeMBIMH B XMMHH: HAOJIOJICHWEM, OINMCAHUEM, H3MEpEHHUEM,
JKCIIEPUMEHTOM;  YMEHHEe  00pabaTpiBaTh,  OOBSCHATH  PE3yJbTATHI
NPOBEICHHBIX ONBITOB W JeJaTh BBIBOABL;, TOTOBHOCTH W CIOCOOHOCTDH
MPUMEHSTH METO/IbI TO3HAHUS IIPU PEIICHNH MPAKTHYECKNX 33/1a4;

4) chopMHPOBaHHOCTh YMEHHs IaBaTh KOJMYCCTBEHHBIC OLCHKH H
MIPOM3BOIUTH PACUETHI [0 XMMHUIECKUM (OPMYIIaM U YpaBHEHHSIM;

5) BrmameHne MpaBHIAMH TEXHUKH 0€30MACHOCTH MPH HCIOJB30BAHUH
XUMHWYCCKUX BCHICCTB,

6) chopMHPOBaHHOCTH COOCTBEHHOW MO3WIMK IO OTHOIICHHUIO K
XUMHWYECKOH HH(OPMAITNH, TTOTy4aeMOH U3 Pa3HBIX HCTOYHHUKOB.

BrlmonHeHne  cTyJneHTaMHM — TNPakTHUECKHX paboT 1o  yyeOHOH
JHUCLUILIMHE «XUMHUS» HAlpaBJIeHO Ha:

- 00o0mIeHye, cucTeMaTH3aluio, YIiayOJeH!e, 3aKperieHue, pa3BUTHE
W JICTAJIM3ALMIO TIOJyYEHHBIX TEOPETHYECKUX 3HAHMH 10 KOHKPETHBIM TeMaM
yueOHON TUCIUITINHBL;



- (QopmupoBaHMe YMEHWIl TNPHUMEHSATb IOJYYEHHbIE 3HAHMS Ha
NpaKTUKe, PEATU3aLHI0 COUHCTBA HWHTEIUICKTyaIbHOW M IPaKTHYECKON
JeATeIbHOCTH;

- ¢opMupoBaHHME U pa3BUTHE YMEHHHA: HaOIIOAaTh, CPABHUBATE,
COIIOCTABIIATh, aHAIU3UPOBATH, ASNIATh BBIBOABI M 000OIIEHNS, CAMOCTOSTEIEHO
BECTH HCCICIOBAHUSA, MOJIb30BATHCSA PA3IMYHBIMH NpPHEMaMH H3MEPEHUH,
0QOpPMIIITH PE3YIBTATHI B BHIE TAONUII, CXEM, TPAPHUKOB;

- BBIPAOOTKY TPH PEIICHWH IOCTABJIECHHBIX 33/1a4 MPOoQeCcCHOHATBHO
3HAYUMBIX KayecTB, TAaKHX KaK CaMOCTOSTENILHOCTh, OTBETCTBEHHOCTS,
TOYHOCTB, TBOpUYECKasl HHUIIMATHBA.

[IpakTiyeckre 3aHSATHS TPOBOISATCS IIOCHE COOTBETCTBYIOIIEH TEMBI,
KOTOpast oOecrieynBacT HAJIMYUE 3HAHUH, HEOOXOJMMBIX I  BBINOJHEHUS
TIPAKTIIECKUX PalboT.



Tema 1.1 OcHOBHBIE TOHATHS U 3aKOHBI XUMHH

IpakTnueckoe 3ansaTue Ne 1
Pacyersl no xumnuyeckuM Gopmy./iamM U ypaBHEHHUSIM

Heap pa0doTbl: HAYYUTHCS OCYIIECTBISITH PACUETHl M0 XUMHIECKUM
(hopmynaM: HAXOAUTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO Maccy, MacCOBBIE JOJIU
SJIEMEHTOB B CJOXHBIX BELECTBaxX; pellaTh 3adadyd IO XUMUYECKHUM
YPaBHEHHSM.

BeinosinuB padoty, Bel Oyaere:

YMETb:

— CBM3BIBAThb: W3YYCHHBI Marepual cO CBOEH IpoQecCHOHATbHON
JeSATEIIBHOCTBHIO;

— pemiaTh: pacyeTHbIE 33/a4d ITI0 XUMHYECKUM (opMmynam ¢
YpaBHEHHSM.

MarepuanbHoe o0ecnieyenue:
Koncnekts! nekiuii, Tabnuna I.11. Mennesneesa.

ITopsiiok BHINOJTHEHUS PadOTHI:
1. Pemienue 3a1a4 o XUMU4YECKUM (hOpMyJIiaMm.
2. Pemenue 3a1a4 10 XUMHUYECKUM YPaBHEHHSIM.

3aganne Nel./laHbl GOpPMYITBI CIIEAYIONINX BEIIECTB

a) Caz(POy),

b) H,CO4

Omnpenenure MOJEKYIIPHbIE MAaCChl STHX BEIIECTB M MacCOBBIE JOJH
KHCJIOPO/A B HUX.

3apanme Ne2. Maccosas pgois asora 63,64%, wmaccoBast 0
kucopoaa 36,36%. Onpenenure Gopmyiy BeriecTsa.

3aganme Ne3*. Kakoa npocreiimias opMmylia BEIIECTBA, B KOTOPOM
MacCOBBI€ JIOJH CEPBI, XKelle3a U KUCIOPOoJia PaBHBI COOTBETCTBEHHO 24, 28 u
48 %.

Pacyersl Mo XHMHYECKHM YPABHEHHSIM:

[To ypaBHEHHIO XUMHYECKOW pPeaKkIny MOXKHO y3HATh:

a) KOJIMYECTBO pearrpyrolnuX BEIIECTB U MPOJYKTOB PEaKLUH (YUCIIO
MOJIb ONIPEACIsieM 1o KO3 duimeHTam)

b) Macchl peareHTOB M NPOJYKTOB peaknuu m = M

) 00BEMBI, HO TOJIBKO JJIs Fa3000pa3HbIX MPOAYKTOB peakuun V=V



AJropuT™M _pemieHHMsi  pacdéTHBIX 32424 ¢ HCNOJIb30BaHHEM
YPaBHECHHMI XUMHYCCKHUX PEAKIMIA:

1. CoctaBuTh ypaBHEHHE XUMHYECKOH peakmuu (T.e. 00A3aTENBHO —
paccTaBUTh KO3XPuIneHTHI!)

2. Hanm cootBercTByrommmHu (GOpMyIaMH B ypaBHEHHH 3alHcaTh
KOJIMYECTBCHHBIC JAaHHBIE O BEUIECTBAX C CAMHUIIAMH H3MEPEHHS, KOTOpPBIE
M3BECTHBI WJIM UX MOXHO PacCUNUTATh, NCXO U3 YCIOBUS 3a/1auH, U HCKOMYIO
BEJINUMHY X TaKXKe C eAMHUIIAMH U3MEPEHUSL.

3. Tlom o»tumu  ¢opMmyaaMu  3amucaTb  COOTBETCTBYIOILHUC
KOJIMYECTBEHHBIC BEJIMYUHBI, 3aJaBacMble CaMHM YpPaBHEHHEM, TaKkKe C
eIMHULIAMU U3MEPEHHS.

4. CoCTaBUTh U PELIUTH MPOIOPLHIO.

5. OpopMHTE OTBET.

INPUMEP:

Paccumraiite Mmaccy BOIBI, KoTopas oOpa3yeTcss B pe3yibTaTe
B3aumogeiictus 0,5 Monab OKcuAa aJIOMUHHUS C CEPHOM KHCIOTOH MpH
HarpeBaHUU.

e [Ipouwuraiite 3anady.

e 3anummre ycnoBue 3anaud. ([laHo, HaiTu.)

e Jlamee pemraeM 3aJady COIJIACHO, HMEIOIIEMYCS Y Bac
aJIrOPUTMY.

aHo:
n(Al,03)=0,5 moib

Hatitu:
m(H,0) - ?
Pemenue:

n=0,5 mMoJib X MoJib
Al;03+3H,S0,=Al,(S0,);+3H,0
n= 1 MoJsb 3 MOJIb
M =102 r/moab 18 r/monb

Pacuer MonexynsapHOI Macchl:
Mr(Al,O3)= 227+3+16= 54+48=102
Mr(H,O)=2-1+16=18

COCTaBUTh U PENIUTH TPOMOPILHIO.

0.5 Moab=X MOJb

1 monib 3 Mounb

X mois = n(H,0) =0,5 mMoib * 3 Moib= 1,5 MOIB
1 MoJb
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Haiiném maccy BobI.

m(Hzo) :n(Hzo) ’M(Hzo)

m(H,0) = 1,5 mosb*18 r/mMons =27 r
OtBeT:m(H,0)=27 1

3amanne Ned. Onpenenute 00bEM Xjopa (H.y.), HCOOXOAMUMBIA ISt
nonydeHus 634 T xyuopuaa aTroMuHus 10 ypasHeHuto: 2Al + 3Cl,= 2AICl;.

3ananmne NeS. PaccuuraiiTe KonM4ecTBO BelecTBa M MaccCy JIUTHSA,
HE0OX0IMMOTO JUIS PEakLK ¢ KUCIOPOAOM Maccoit 128 r no ypaBHeHuto: 4Li
+ O,= 2Li,0.

3aganne Ne6. Coxrmum B u30bITke Kuciopoma 0,4 Moms okcupaa
yraepoga (Il). PaccumraiiTe KOmMYecTBO BemIecTBA: MPOPEarHPOBABIIETO
KHCIIOpofa 1 00pa3oBasiiierocs B peakuuu okcuaa yriepoaa (1V).

3aganmne Ne7. Coxriu B n30bITKe Kucinopona 19,6 r CO. Paccuwnraiite
MacChl: TPOPEarnpoBaBIIEr0 KHCIOPOAA M 0OpPa30BABIIErOCS B PEAKIUH
okcuaa yraepoza (1V).

3ananme Ne8. Ilpu HarpeBanum nepmanranata kanus KMnO,
o0OpasyeTcs auokcua Mapramna, MnQO,, manranar kanus K,MnOy4 u xuciopon
O,. Paccuuraiite Macchl TPOJYKTOB pEaKLUH, €CIM Macca I[epMaHraHaTa
Kaius paBHa 15,8 T.

3amanne Ne9. Paccumraiite 006EM Bomopoza (H.y.), HOJXY4YEHHOTO MPH
B3auMoJieiicTBuN 13 T IMHKA ¢ H30BITKOM COJITHON KHUCIIOTBHI.

3aganne Nel(. PaccunraiiTe Maccy ¥ KOTUYECTBO BemlecTBa (ocdopa,
HE0OX0MMOTO [UISl PEaKIUH C KHCIOPOJIOM 00BEMOM 5,6 JI.

®dopma npeAcTaBIeHUS Pe3yJbTaTa:
BEINONTHEHHbIE 3aJaHUS.

Kputepun onenuBanusi:
Oyenka "'5" cmasumcs, ecnu yueHuk:
1. BemosHUI paboTy 6e3 omMOOK U HEIOUETOB;
2. nonmycTui He 6oyiee OHOTO HeA0YeTa.
Ouenka ''4" cmaeumcs, ecnyu y4eHHK BBINOJHWI pabOTy TOJHOCTBIO, HO
JIOITYCTHJI B HEM:
1. He GoJee oTHOM HEerpyOOoi OIMOKH U OTHOTO HEJA0YEeTa,;
2. unu He OoJiee BYX HEJIOYETOB.
Ouenka "3" cmagumca, ecny yYE€HUK NPABWIBHO BBINOJHUI HE MEHEE
TIOJIOBHHBI paOOTHI MIIU JOIYCTHIL:
1. He Gonee ABYX rpyOBIX OMIMOOK;
2. wnu He Oomee onHOW TpyOOll M OXHON HErpyOoOH OMMOKHM W OIJHOTO
HeJ04eTa;
3. wm He 6oee ABYX-TpeX HerpyOBIX OIHOO0K;
4. wmy oHOM HeTpyOoit OIMMOKH 1 TPEX HEI0YETOB;
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5. WM TIpM OTCYTCTBUM OLIMOOK, HO IIPU HAJIIMYUY YETHIPEX -IISITH HEJOYETOB.
Ouenka ""2" cmaeumcsa, ecnu yueHuk:

1. momycTtmn 9mucno OmMMOOK M HENOYETOB MPEBOCXOJSIIEE HOPMY, IPH
KOTOPOI1 MOXKET OBITH BRICTaBIICHA OlleHKa "3";

2. VM €CITM MIPABHIIBHO BBITTOJIHHIII MEHEE TTOJIOBUHBI PAOOTHI.

IIpumeydanue.

1) Yuurens uMeeT MpaBoO MOCTaBUTH YYEHUKY OICHKY BBIIIE TOH, KOTOpas
IpeaycMOTpeHa HOPMaMH, €CJIM YYEHHKOM OPUTHHAIBHO BBINOJIHEHA padoTa.
2) OueHKH C aHAIW30M JOBOAATCS JIO CBEICHUS Y4alUXCs, KaKk IpaBHJIO, Ha
HOoCHeAyIomeM YypoKe, mpexycMaTpuBaercss pa0oTa HaJ — OMUOKaMH,
yCTpaHeHUE IPOOENoB.
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Tema 1.2 [lepuoanyecKkuii 3aK0H U MepHoANYECKAs cUCTEMA
J.HN.MenpneneeBa. CTpoeHue aroma

IIpakTuyeckoe 3ansaTHe Ne 2
CocrasJjieHue YJIeKTPOHHBIX U YJIEKTPOHHO-Tpaduyeckux opmy.a

aTOMOB XUMHYECCKHUX IJICMECHTOB. XapaKr €PUCTUKA 3JIEMEHTOB C YUE€TOM

MECTOHAXO0KACHUSA B HepHOlIH‘leCKOﬁ CHUCTEME.

Ile.m, paﬁOTbl: HAayUUTBCA COCTAaBJIATh OJJICKTPOHHBIC W S3JICKTPOHHO-

rpajuueckre (opMyIibl aTOMOB XMMHYECKHX 3neMeHToB. [lo mepuomuueckoit
cucrtemMe .M. MenpneneeBa OIpenesTh XapaKTEPUCTUKY 3JIEMEHTOB C y4eTOM
MECTOHAXO>K/ICHUS B TIEPHOANIECKOM CHUCTEME.

BeinoJsinus padory, Bel Oyaere:

YMETB:
XapaKTePHU30BATh: AIIEMCHTHI MAJIBIX IEPHOJIOB IO UX MTOJIOKCHHIO B
Ilepuonnueckoit cucreme [I.M. MenzpeneeBa; oOmue XUMHYICCKHE
CBOIICTBa METAJIJIOB, HEMETAJIIOB;

MarepuajbHoe ofecneyeHne:
Tabmuma /.M. MenneneeBa, KOHCTICKT JICKIIUH.

3ananue:
1. CocraBbTe 9JIEKTPOHHBIE W JJEKTPOHHO-Tpaduueckre (HOpMyYIIbL,

oxapakTepu3yiite Xumuueckue cpoiictra snementos: P, O, Sr, Al, Ni, Se, W, Sn, S,
Cl, Sc, At, Rb, As, Zr, Cu, Te, Fe, Bi nio many.

Xoa padorthbi:

[lnan xapaKkTepuCTHKH XUMHYECKOI'0 JIeMeHTa.

1. CuMBOJI XUMHYECKOTO JJIEMEHTA 1 €r0 Ha3BaHHeE.

II. TlonoxeHue XWMHYECKOTO »HJIEMEHTa B MEPUOAMYECKOM cCHUCTEME

anemenToB /. V1. Menneneena:

~MwbdE

ISR S

TIOPSJKOBBII HOMED;
HOMEp NepHO/Ia;
HOMeEp IPYIIb;
norpyrma (TJIaBHast WM OO0YHast).
II. CtpoeHne aToMa XUMHUYECKOTO JJIEMEHTA:
3apsi AApa aToMa;
OTHOCHUTENbHAS aTOMHAsI MacCa XMMUYECKOT0 JJIEMEHTa;
YHCJIO MPOTOHOB;
YHCIIO JNIEKTPOHOB;
YHUCJIO HENTPOHOB;
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6.  YKCIIO 2JIEKTPOHHBIX YPOBHEH B aTOME.

IV. DnektpoHHass ® AIEKTPOHHO-Tpadrdeckas (GOpMyabl aTtoMma, ero
BAJICHTHBIC JJIEKTPOHBL

V. Tl XHMHYECKOro 3jieMeHTa (MEeTaul WId HeMETawl, s-, p-, d-wm f-
JJIEMEHT).

VI. ®opMysbl BBICIIETO OKCHIA W THUIPOKCHA XUMHYECKOIO 3JIEMEHTA,
XapaKTEPHCTHKA UX CBOIMCTB (OCHOBHBIE, KHCIJIOTHEIE HITH aM(OTEpHEIE).

VII. CpaBHeHME METAUIMYECKMX WM HEMETAUIMYECKUX CBOMNCTB
XMMHMYECKOTO 3J€MEHTa CO CBOICTBaMU AJIEMEHTOB-COCEAEH 3a MEepUOAOM U
HOATPYIIION.

Hanpumep, naguM XapakTepUCTUKY XMMHYECKOTO 3JI€MEHTa C HOPSIKOBBIM
HOMepoM 15 W ero coequHEHUSM MO TOJIOKCHHIO B IIEPHOAMYECKON CHCTEMe
aneMeHToB [I. 1. MenzeneeBa 1 CTpOEHHUIO aTOMa.

L. Xymrrgeckwit anmemenT Homep 15 - @ocdop. Ero crmBon P.

II. ®ocdop HAXOAUTCS B TIABHOM HOATPYIIe V TPYIIIEL, B 3-M IIEpHOC.

M. 3apsix simpa atoma Qocdopa paBra +15. OTHOCHTENBHAS aTOMHAS Macca
tocdopa pasHa 31. Anpo atoma comepxur 15 npotoros u 16 weirporos (31 - 15 =
16. Atom hocopa MMeeT TpH SHEPTeTHIESCKAX YPOBHSI, HA KOTOPHIX HAXOMITCS 15
3JIEKTPOHOB.

IV. CocraBisieM DJIEKTPOHHYIO W 3JIEKTPOHHO-TPapUUECKyto (HOpMYIIbI
aToMa, OTMEUYaeM €ro BaJIeHTHBIE JICKTPOHBL

P 1+°25°2p%3:%3 07,
DnexTponnas dopmyna atoma docpopa:l>
OnektpoHHO-Tpadudeckast popMyia BHEIIHETo YpoBHs atoma (ocdopa: Ha
TPETheM SHEPreTUYeCKOM YPOBHE Ha 3s-TIOJypOBHE HAXOMATCS [Ba JJIEKTpOHA (B
ONHOM KJIETKE 3aIUCHIBAIOTCA JBE CTPEIKH, MMEIOIIE IPOTHBOMOJIOXKHOE
HaIpaBJIeHUE), Ha TPU P-TIOAYPOBHE HAXOJITCS TPH MIEKTPOHA (B KAXKIOH U3 Tpex
KJIETOK 3aIIMCBIBAIOTCS 110 OIHOMN CTPEJIKE, UMEIOT OIHAKOBOE HATIPABJICHHE).
BasieHTHBIMU 3JIEKTPOHAMH SIBIISIFOTCSI AJIEKTPOHBI BHEIIHErO0 YPOBHS, TO
2 3
€CTb JJICKTPOHEI F
V. ®ochop - Hemerawt. [lockoibKy B mocnieHee MOAYPOBHEM B aTOMe
(bocdopa, KOTOPBIH 3aNOTHAETCS ANEKTPOHAMH, P -NIOAYpOBeHb, Pocdop oTHOCHTCS
K CEMEICTBY P-2JIEMEHTOB.

VI. Bercmmii okennt ochopa PEDS HPOSIBIISIET CBOMCTBA KHUCIIOTHOIO

okcuza. I'mapokcuz, KOTOpBI COOTBETCTBYET BBICILEMY OKCHULY, 3P 4
NPOSIBJISIET CBOMcTBAa KUCIOTHL llonTBepauM yka3zaHHbIE CBOMCTBA YpaBHEHUSMU
COOTBETCTBYIOIIMX XUMUUYECKHUX PEAKLIUI:

PO, +3Na,0 = 2Na,PO,;
H.PO, +3NaCH =Na PO, +3H,0.
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VII. CpaBHMM HeMmeTaJUIM4ecKHe cBoiictBa Qocdopa co cBoOMCTBaMH
3JIEMEHTOB-COCEZIEN 32 IEPUOIOM U TIOATPYIIION.

Cocenom ocdopa mo moarpymme sisercs azotT. Cocemsimu pocopa 3a
nepruogoM smisiercss kpemHmid u Cepa. Hemerammryeckwe CBOWMCTBA aTOMOB
XAMHUYECKUX 3JIEMEHTOB IJIABHBIX MOATPYIII C POCTOM MOPSAKOBOTO HOMEPA PacTyT
B IEpUOAAX M CHIXKalTcs B rpymnmax. [losTomMy HeMmeTaulMueckue CBOMCTBa
(hocdopa Goree BEIpaKeHBI, YeM Y KPEeMHHSI I MEHEe BBIPAXKEHBI, YeM Yy a30Ta |
CEpBL

(l)opMa NPEaoCTABJICHUA pe3yJ/ibTaTra
BrimonanenHoe YpaKHCHHE

Kpurepuu ouenuBanus:

Ouyenka "'5" cmasumcs, ecnu yuenux:

1. BEITOTHUI paboTy 6e3 OIHOOK M HEAOUETOB;

2. pomycTHi He 00JIee OHOTO HEAOUETA.

Ouenka "4" cmasumcs, eciii y4eHHK BHITIONHUI PabOTy MONHOCTHIO,
HO JIONTyCTHJI B HEH:

1. He Goree oHOM Herpy0Ooi OMMOKY U OTHOTO HEA0YETa,

2. unu He Ooliee IBYX HEJOUCTOB.

Ouenka "3" cmagumca, ecJM Y4YeHUK TIPABUIHHO BBIIOIHMUI HE
MeHee MOJIOBUHBI Pa0OThI WIIN TOITYCTHII:

1. He Goree ABYX IpyOBIX OMINOOK;

2. unu He Oosiee OJTHOM rpyOO# M OZHOW Herpy0oil OMMOKU U OZHOTO
HeJI09eTa;

3. wm He OoJee IBYX-TpeX HErpyOBIX OITHOO0K;

4. wnu oHOH HerpyOoif OMMOKK U TPEX HEJOUYCTOB;

5. WM TpU OTCYTCTBHUHM OIIMOOK, HO TPH HAJMYUM YETHIPEX-TIATH
HEJI0YETOB.

Ouyenka ""2" cmasumcs, ecnu yuenuk:

1. IOMyCTHII YMCIIO OIMOOK U HEJJOYETOB MPEBOCXOAALIeE HOPMY, IPH
KOTOPOI MOXKeT OBITH BBICTaBJICHa OlleHKa "3";

2. WM €CTIH MTPABUIIHHO BBITIOJIHUI MEHEe MOJIOBUHBI PAOOTHI.

IIpumeudanue.

1) Yuurens uMeeT MpaBO IMOCTaBUTh YYCHUKY OILIGHKY BBbIIIE TOM,
KOTOpast IPeJyCMOTPEHa HOPMaMH, €CJIM YIEHHKOM OPUIMHAIILHO BBIIIOJIHEHA
pabora.

2) OueHKH C aHalIM30M JIOBOJSTCSA O CBEJICHMS YYalUXcs, Kak
NpaBWJIO, Ha TIIOCIENYIOIIEM YpOKe, IIpelycMaTpHBaeTcsi paboTa Haj
omMOKaMu, ycTpaHEeHHE POOEIoB.
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Ouenka ''4" cmasumcsa, ecni y4CHUK BBIONHII pabOTy MOJIHOCTBIO, HO
JIOIYCTHJI B HEM:

1. He Goree omHOM HEerpyOoi OIMOKH U OTHOTO HEJA0YEeTa,;

2. unu He OGosiee NBYX HEOYETOB.

Ouenka "3" cmaeumca, ecny yYE€HUK NPABWIGHO BBHITIONHWI HE MEHee
TIOJIOBHHBI PaOOTHI MIIM JOIYCTHIL:

1. He Oonee ABYX rpyOBIX OMIHOOK;

2. wnu He Oonee oxHOW rpyOOH M OXHOM HerpyOOW OIIMOKM M OJHOTO
HeJ04eTa;

3. wu He OoJiee ABYX-TpeX HErpyObIX OIIHOOK;

4. wii 0JTHOM HeTpyOO¥ OIIMOKH U TPeX HEJJOYETOB;

5. WM TIpH OTCYTCTBUH OLIMOOK, HO IIPU HAIMYNH YETHIPEX -TITH HEJOYETOB.
Ouyenka ""2" cmasumcs, ecnu yuenux:

1. momycTmn 4Yucino OMMOOK M HENOYETOB MPEBOCXOJSIICE HOPMY, IIPH
KOTOPOI MOXKET OBITH BRICTaBIICHa OIIeHKa "3";

2. VM €CIIM NIPABHJIBHO BBITTOJIHWI MEHEE MTOJOBUHBI PaOOTBHI.

IIpumeydanue.

1) Yuurens uMeeT MpaBO MOCTaBHTh YYEHHKY OLEHKY BBIIIE TOH, KOTOpas
NpeaycMOTpeHa HOPMaMH, €CJIM YYEHHUKOM OPUTHHAIBHO BBINOJIHEHA padoTa.
2) O1eHKH ¢ aHAJIM30M JTOBOJISATCS JO CBEACHHS YJalluXcs, Kak MpaBHIIO, HA
MOCJIEIYIONIeM  YpOKe, MpeaycMaTpuBaercsi paboTa Haj — ouMOKamu,
yCcTpaHeHue mpoOesoB.
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Tema 1.6 Xumuyeckue peakumu

IpakTnueckoe 3ansaTue Ne 3
Pacuer ckopocreii XMMHUYeCKUX peakuil. YIPaKHeHUs HA CMeLleHue
XuMH4eckoro papHoBecusi. Cocrapiienue ypapHenuii OBP meronom
J1IeKTPOHHOr0 6ajanca. OnpeesieHre OKHCIUTeIell H BOCCTAHOBHTEJIEH.

lle.m, paﬁOTbI: pacCUUThIBATL CKOPOCTH, OINPCACIIATE 3aBUCUMOCTD
CKOPOCTH PCAKIMHU OT pPa3sHbIX q)aKTOpOB; OonpeAcIATh YCJIOBUA TPOTCKAHUA
peaKlII/Iﬁ B HY>KHOM HarlpaBJICHUU. ypaBHI/IBaTI) OKHCJIIUTCIIbHO-BOCCTAHOBUTCIIBHBIC
pe€akuuu; OonpeacsiTb OKUCIUTEIbL U BOCCTAHOBUTEIIb.

Beinosinus padory, Bel Oyaere:

YMETb:
—  PacCUUTHIBATh CKOPOCTH, TEIUIOBOH 3 deKT peakunii;
—  OMNpENETATh 3aBUCUMOCTh CKOPOCTH PEAKIMH OT Pa3HBIX (PaKkTOpoB;
—  OIpEIENATh YCIOBUS MPOTEKAHHUS PEaKIHUii B HY)KHOM HaIlpaBICHHUH;
- YpaBHHUBATh OKUCIUTECIILHO-BOCCTAHOBUTEJIbHBIC PCAKIINU,
—  OMNpEJETATh OKUCIHUTENb U BOCCTAHOBUTEIIb.

MarepuajibHoe odecneyeHue:
Ta6muua JI.1. MenzeneeBa, KOHCIIEKT JIEKIIHH.

3ananue:

KosiektuHasi padora (3a1a4m 1Jisi COBMECTHOI'O pellieHuUs]):

1. Paccuwmraifte cxopocts peakimM Ny +  Oyn@2NOy), ecmm
koHreHTpammst O, 3a 10 ¢ mmensercs ot 20 mMomp/n 1o 30 MoiB/m.
YBenuumrBaeTcs WM YMEHBIIIACTCS CKOPOCTh PEaKITri?

2. Paccuuraiite, Kak H3MEHHUTCS CKOPOCTh peakiuu 25052 2S0,, ecu
a) koHueHTparws SO3 ¢ 1 MOJIB/J yBENMYHUTCS JI0 3 MOJIB/JT;

6) Temneparypa camsutest Ha 30°C (TeMrepaTypHbIii KodbHIEeHT v=2).

3.  VYkaxwure, kakue (QaxTopbl (TeMIeparypa, JIaBlCHHE, KOHIEHTPALH) U
KakuM 00pa3oM (TIOBBICHUTH FJIM TIOHH3WTH) HY)KHO W3MEHHTH, UTOOBI
CIIBUHYTb BIPaBO XHMHYECKOE PABHOBECHUE CUCTEMBI:

N2 (ra3)+3H2 (ra3) 2 2NH3 (ra3) (AH =-88 KIL)K/MOJ'H)).

CamocrosiTe1bHass padoTa (32124 AJIS1 CAMOCTOATEIHLHOTO pellieH sl):

1. Paccumraiitre ckopocts peakmun 2C + O, 2 2CO, ecmu koHueHTpamms O,
3a 5 ¢ m3MensteTcst oT 20 MONB/T 0 5 MONB/JI. YBENUIMBAECTCS WX
YMEHBIIIAETCSI CKOPOCTh PEaKIH?

2. Paccumrtaiite, Kak m3MeHnTCs cKopocTh peakimu 2C + O, 2 2CO, ecmu:

) KOHLEHTPALHIO KKCIIOPO/Ia YBEIIMYHTh € 2 MOJIB/JI 10 5 MOJIB/JI;

17



0) TemriepaTypy CHH3HTB C 60°C 0 20°C (TemmniepaTypHbIi K03 duImeHT
CKOPOCTH 3TOM peaKIiK MPUHSITH Y=2).

3. VYkaxwure, Kakue (QaxTopbl (TeMIeparypa, JaBlICHHE, KOHICHTPALH) U
KakuM 00pa3oM (TIOBBICUTH WM TOHW3HUTH) HY)KHO W3MEHHTH, YTOOBI
CIIBUHYTb BIPaBO XMMHYECKOE PABHOBECHE CUCTEMBI:

CH;+20,— CO,+2H,0 (AH =- 880 kJ[x/MOIb).

4. MeTomoM DOBIEKTPOHHOTO OanaHca paccTaBbTe KOI(P(OHUINECHTH B

YPaBHEHHSX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIL:

C+ H2 = CH4

Hg(NOs), = Hg + NO, + O,

KoMnO, + H,0 = KMnO, + MnO, + KOH

KzSOg = KZSO4 + KzS

Zn + KNO; + KOH = K;Zn0O; + NH3 + H,0

Ag0 =Ag + O,

®opMa npeacTaBIeHUs pe3yJbTaTa:
BrImonHeHHbIe yIpakKHEHUS U IPOU3BEICHHBIC PacueThl.

Kpurepuu onenuBanmus:
Ouyenka "'5" cmaeumcs, ecnu yuenuk:
1. BBIMOTHMI paboTy 0e3 OIUOOK U HEJA0UETOB;
2. nomycTtui He 6oJee OJHOTO HeJoYeTa.
Ouenka ''4" cmasumcsa, ecni yYCHUK BBIONHUI pabOTy IONHOCTHIO, HO
JIOITYCTHJI B HEM:
1. He GoJee oTHOM HEerpyOOoi OIMOKH U OTHOTO HEA0YeTa;
2. unu He Oostee BYX HEJIOYETOB.
Ouyenka "3" cmaeumca, ecnu Y4YEeHUK NPABWIBHO BBINOJHUI HE MEHEE
MOJIOBHUHBI PaOOTHI WIIN TOITYCTHII:
1. He Goree ABYX IpyOBIX OMNOOK;
2. wnn He Ooyee onHOW TpyOOll M OXHON HerpyOoH OMMOKM M OIHOTO
HeloueTa;
3. uu He OoJiee ABYX-TpeX HErpyObIX OIIHOOK;
4. vy oJfHOM HerpyOoit OIMOKY U TPEeX HEeI0UETOB;
5. WM TIpu OTCYTCTBUH ONIMOOK, HO MPU HAIMYNH YETHIPEX -TISITH HEJOYETOB.
Ouyenka ""2" cmasumcs, ecnu yuenuk:
1. nmomycTms 4ucino OMMOOK M HEIO0YETOB NPEBOCXOJAIIEe HOPMY, IPH
KOTOPOI MOKET OBITh BHICTaBIICHA OlIeHKa "3";
2. VM eCJIM PABHJIBHO BBITTOJHWI MEHEE MTOJIOBUHBI PaOOTEHI.
IIpumeuanue.
1) Yuurens mMmeeT MpaBO MOCTABUTh YYEHHKY OIICHKY BBINIE TOH, KOTOpas
MPeayCMOTpEeHa HOpMaMH, €CJIM YI€HHKOM OPUTHHAIBHO BBITOJIHEHA paboTa.
2) OmeHKH ¢ aHAJIM30M JIOBOJISATCS JO CBEACHHS YJallUXCs, KaKk MPaBHIIO, HA
MOCTEqyIomeM ypoKe, IpeaycMaTpuBaeTcs paboTa HaJ — OMMOKamH,
yCTpaHeHue POOEIIOB.
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Tema 1.5 Knaccuduxanus HeopraHu4ecKHX coeTHHEHUH U UX
cBolicTBa

JladopaTopHasi padora Ne 1
Peaknuu uonHoro oomena. McnbiTaHue pacTBOpPoOB coJieit
HHANKATOPaMH.

ueJIb paﬁoTLl: OIMpPCACIIATEL CpEAYy PacTBOPOB BCUIECCTB; COCTABJIATH
YpaBHCHUA peaxunﬁ B MOJICKYJIIPHOM W MOHHOM BHJC; NPOBOJUTH PCAKIUU
B3aUMOJICHCTBUS COJICH C KHUCJIOTaMH, HICJI0YaMi U MEKIY co0oii.

BeinoJsinus padory, Bel Oyaere:
YMETb:
—  ONIpeneNATh XapakTep CpeAbl B BOJHBIX PACTBOpaX HEOPTaHWYECKUX
COEIMHEHUI.

MarepuanbHoe o0ecnieueHme:
PeakTuBHBI ITaTUB ¢ HAOOPOM PEAKTHBOB (IIEIOYH, KUCIOTHI, COJIH),
WHNKATOPHI, IPOOUPKHU, MUIETKH, IPOMBIBAJIKA C TUCTUIUTUPOBAHHOM BOOM.

3ananue:
1. BcnomHuTH NpaBuia MO0 TEXHUKE 0€30MAaCHOCTH IPH MPBEICHUN
1a00paTopHBIX paboT.

2. TlpouuTtaTh HHCTPYKLHIO IIO IPOBEICHHUIO OIBITOB.

3. TlpurotoBUTH  HEOOXOAUMYID  XHMHYECKYI  IOCyny |
000pyI0BaHUE JUISl IPOBEACHHS OIBITOB.

4. TIpoBecTH OIBITHI.

5.  Odopmuts mabopaTopHyIO padoTy.

X0/ PABOTHBI:
Onvim Ne 1. B3aumooeiicmeue Kuciom u 0CHOBAHUI (peakyus
Hellmpaauayuu).

ITopsinok BEITOTHEHHUS PaOOTHI:

1. Haneiite B mpoOupky 5-10 kamens pactBopa menodn ul-2 xarmm
pactBopa penondranenna. Habmonalite n3MeHeHHE 1IBETA.

2. 3atem nobasisiite mo 1 kare pactsopa kucaotel (HCI mm HySOy),
BCTpsixuBass MpoOupky. OTMeTbTe H3MEHEHHE LBETa C MAJIMHOBOIO JI0
GecrBeTHOTO 1ocIie NprOaBlIeHNs] HEKOTOPOTO KOJIMYECTBA KUCIIOTHI.

3. [Touemy pacTBOp obOeciBETHIICS HE Cpazy?

4. Hanmmnre ypaBHEHHE PEakIMX B MOJIEKYIIPHOM F HOHHOM BHUJIE.

5. CpenaiiTe BBIBOJ O TOM, YTO 0Opa3yeTcst B pe3yibTaTe PEaKIuu
HEeUTpaIu3anuu.
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Onwvim Ne 2. /leiicmeue Ha pacmeopul coieil pacmeopamu uienoyeil.

ITopsimoK BEITOTHEHHUS OTIBITA!

1. B oxHy npo6upky Haneiite 5-10 kamerns pactopa couu xenesa (I11)-
(FeCly), B npyryto comu meau (I11)-(CuSOy).

2. B obe mpobupky mo KarisM mprinBaite pactBop menoun (KOH
i NaOH).

3. HaGnronmaiite oOpa3oBaHHe 0CaIKOB OYpOro M roiay0oro IBera.

4. Hanmmre ypaBHEHUS peakLUii B MOJICKYJISIPHOM U HOHHOM BHJIC.

5. ChenaiiTe BBIBOJ O B3aUMOJJIEHCTBUH COJIEHN CO MIEIIOYAMH.

Onvim N 3. /leiicmeue na pacmeopul coeii pacmeopamu KUciom.

ITopsimoK BEITOTHEHHUS OTIBITA!

1. B mpobupky Haneiite 10 kamens pacTBopa consl — kKapOoHaTa HATPUS
Na,COs.

2. To6aBbre mo karutsim pactBopa kucnotel (HCI win HySO,).

3. Habmtopaiite BblEEHHE Ta3a.

4. HammcaB ypaBHEHHE pEaKIUN B MOJICKYJSIPHOM W HOHHOM BHIE,
00BACHATE, My3BIPEKH KAKOTO Ta3a BBIICISIOTCS.

5. CnenaiiTe BBIBOJ O B3aUMOJIEHCTBUH COJIEN C KUCIOTAMH.

Onvim Ne 4. B3aumooeiicmeue coneii mericoy coooil.

[TopsI0K BBIMOJHEHHUS OTIBITA!

1. Haneiite B mnpobupky 2-3 kammm pactBopa coimu Pb(NOs),
(Pb(CH3COO0),) u mnpueiite 1-2 kamum pactBopa wuomuma kamus K.
Ha6umronaiite 06pazoBanue xenroro ocanka noauaa ceunna (11) Pbl,.

2. Hanmmure ypaBHEHHE peakIluy B MOJICKYJIIPHOH W HOHHOH (hopMmax,
OTMEThTE I[[BETA OOPA30BABIIUXCSA OCAIKOB M HCXOJHBIX pPAacTBOPOB U
Ha3BaHUsI BEIICCTB.

3. Caenaiite BBIBOJ O B3aMMOJIEHICTBHUH COJIEH.

Onwvim Ne 5. /leiicmeue pacmeopoeé coneii, Kuciom u uienoueii Ha
unouxamopwl. I'uoponus coneii

[Nopsiiok BeIMONHEHHS paOOTHI:

1. Ha momocKy yHMBepcadbHON WHIMKATOPHOW OyMaXKH HaHecHTe Imo 1
Karuie pactopa comsiHor mimm cepHoit kucnotel (HCI, H,SOy), pacteopa imenoun
(KOH wm NaOH) u muctwiumpoBaHHOM Bompl. OTMETBTE LBET, 3alMIIUTE B
Tabmmy. Ilo mkame yHWBEpcaldbHOW HWHIMKATOPHOM Oymarum ompenenure
3Ha4YeHne PH pacTBOPOB, 3aNMIINTE B TAOIHUILY.

2. B ogny mpobupky HaneiTe 5 Kamenas KHCIOTH (JF000i1), BO BTOPYIO
MpoOHpKy 5 Kamenb pacTBOpa INENOYH, B TPEThIO AWCTHUIMPOBAHHBIN BOJBI.
Job6aBsTe Bo Bce mpobupku HemHoro a. H,O u mo 1-2 xammm pacTtBOpa
¢denondranenna. OTMEThTE IIBET pacTBOpa. 3AIMIINTE B TAOIUILY.

3. Ha monocky yHMBepCaIbHOWH HMHIMKATOpHOH OyMakku HaHecute no 1
karte pactBopa Aly(SO,); (FeCls, Fey(SO4)s, FeSQOy), pacteopa Na,CO3 (K,COs3,
NaCH3;COO) u pacteopa NaCl (KCI, Na,SO,). OtmersTe LBeT, 3amuiimre B

20



Tabmiyy. Ilo 1mikane yHHMBEpcaIbHOM HWHIMKATOPHOW Oymaru oOIpenesuTe
3Ha4YeHne PH pacTBOPOB, 3aNHIIATE B TAOIHUILY.

4. CaenaiiTe BBIBOJ O ICHCTBUH PaCTBOPOB BEIECTB HA HHAUKATOPEI,
OTIPEIETINTE PEAKIHIO CPEIbl PACTBOPOB, YUHUTHIBAS, 4TO IpH PH = 7 — cpena
HelTpansHast, mpu PH > 7 — cpena menounas, a npu pH < 7 — cpena xucnasi.
3aroJIHATE TTOCIIETHNN CTOJIOEI] TaOJIHIIEL.

5. Tlo 3HaYeHHWIO CpeApl PACTBOPOB 3AIONIHUTE B TaONHUIE CTPOKH
CTOJIONA, YKA3bIBAIOIETO HA I[BET WHIMKAaTOopa (eHoJ(TaNenHa B pacTBOpax
coiedl. IlonTBepnure CBOM BBIBOIBI ONBITHBIM IyTeM. B Tpu npoOupku
HaJleliTe 1o 5 Kamejb pacTBOPOB COOTBETCTBYIOLIMX COJIEH, HCIOIb3YEMBIX B
n. 3. JfobaBsTe Bo Bce mpobupku HemHoro A. H,O u mo 1-2 xammu pactBopa
(enondranenna. OTMEThTE IIBET pacTBOpA.

6. HanmmmTe ypaBHEHUS 3JEKTPOIUTHIECKOH TUCCOMMANNH KasKIOTO
U3 BELIECTB.

7. OOBsicHUTE, TIPUCYTCTBHEM KAaKHX HOHOB OOYCIIOBJIEHBI KHCIas
Cpeza M IIeJIOYHas cpejia pacTBOPOB.

8. Hamumure ypaBHeHHs peakUui TMIPOJU3a COJIEH B MOJEKYJSPHON
1 HOHHOH popmax.

Tabnuua HaOMOACHUN:

®dopma npeaocTaBieHus pe3yabTaTa
(Otyer o mpomenaHHOW paboOTe, BBIBOJABI HA KAXKABIH OIIBIT,
3aroJHeHHas TabJIMLa, BBIBOJI 110 BCeil T1abopaTopHOi pabore)

I{BeT mHAMKAaTOpA pH pactBopa Cpena
Pactsop deHondranen | YHUBEpcalIbH (no urkane pactBo
BEIECTBA . YVHHUBED.
H b WHIUKAT. OyM.) pa
HCI (H,SOy,)
KOH (NaOH)
H,0
Alx(SO4)s
(FeCly)
Na,CO;
NaCl (Na,SO,)

Kpurepnn ounennpanus:

Ouyenka "'5" cmasumcs, ecnu yuenux:

1) mpaBWIIBHO OTIPEIENNI LIENb OTbITA;

2) BBIIONHWI paboTy B OJTHOM 00BEME € COOMOICHHEM HEO0X0TUMOM
MOCJIE/IOBATENILHOCTH MPOBE/ICHUS ONIBITOB U U3MEPEHHUIA;
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3) caMOCTOSITENBEHO M PAllMOHAIBHO BBIOpA M HOATOTOBHMII JUISL OIBITA
HeoOxoxuMoe 00OpyIOBaHHE, BCE OMBITHI MPOBEN B YCIOBUSIX U PEXHMaX,
o0ecreunBaOMMX IOTYYEHHE pPEe3yabTaTOB M BBIBOJAOB C HaWOONBIICH
TOYHOCTBIO;

4) HayYHO TPaMOTHO, JOTHYHO ONHCAl HaOIIOAeHUSI M CPOPMYIHPOBAIT
BBIBOJIBI W3 OMBITAa. B TpENCTaBIEeHHOM OTYETE MNPaBHIBHO W AKKYpaTHO
BBITIOJTHIJI BCE 3aIHCH, TaOINIIBI, PUCYHKH, YEPTEXKH, TPAdHKH, BHIYUCICHHUI U
CJIenal BBIBOIb;

5) npaBWIBHO BBINOJHWI aHAIHU3 norpemHocTent (9-11 xiaccsr).

6) TpOSBIAET OPraHU3AlMOHHO-TPYJOBbIE yMEHHs (TIOIAEPKUBACT
YUCTOTY pabodero Mecra M NOPSAIOK Ha CTOJE, SKOHOMHO HCIONb3YeT
pacxo/iHbIe MaTEpPHAIIBI).

7) OSKCHEPHMEHT OCYIIECTBISIET IO IUIAHY C YYETOM TEXHHUKH
6€e301acHOCTH ¥ TIpaBHII PadOTHI ¢ MaTepHaIaMHt U 000PyIOBaHHEM.

Ouyenka '"4" cmasumcsa, eciu yueHuK 6blNOJHUNI MpedOaHUA K
ouenke ''5", no:

1. omBIT MPOBOIMI B YCIIOBHAX, HE OOECIICUMBAIOIINX OCTATOYHOH
TOYHOCTH H3MEPEHHH;

2. wu OBLIO JOMYIICHO Ba-TPU HEA0YETa,

3. wiu He 6oiee 0HOM Herpy0oii OMKOKY U OJHOTO HEJ0YETa,

4. UNK 3KCTIEPUMEHT NPOBEACH HE MOJIHOCTHIO;

5. WM B ONMCAaHUM HAOJIOACHUH M3 OIBITA AOMYCTWJI HETOYHOCTH,
BBIBOIBI C/I€JIAN HETIONHBIE.

Oyenka ""3" cmasumcs, ecnu yueHux:

1. IpaBHIIBHO OTIPENETHI LENb OIBITa; PAdOTY BBIMOJIHIET MPABHIBHO
HEe MEHee YeM HaIlOJIOBHHY, OJHAKO OOBEM BBHIOJHEHHOH YacTH TaKOB, YTO
MO3BOJISIET TIOJNYYUTh IPABWIBHBIE DPE3yJbTAaThl W BHIBOABI IO OCHOBHBIM,
NPUHIUIHAIEHO BayKHBIM 331a4aM paboThI;

2. wim oabop o0opyAoBaHMsL, 00BEKTOB, MATEPHAIIOB, & TAKXKE PaOOTHI
M0 HayaJly OIBITa IPOBEJ C IIOMOIIBIO YYHUTEINs; WIM B XOJE MPOBEACHUS
OTIbITa U W3MEPEHHMH OBUIH JOMYIIEHbI OIMMOKW B OMHUCAHMM HAOIIOJEHUH,
(hopMyITHUPOBaHHUH BBHIBOJIOB,;

3. ONBIT MPOBOJMICS B HEPALMOHAIBHBIX YCIOBHAX, UYTO NPHUBEIO K
MOJIYYEHUIO0 PE3yJbTaTOB € OOJbIIEH MOTPEIIHOCTHIO; MU B OTYETE OBLIN
JIOTIYIIICHBI B OOIIEH CIIOKHOCTH He OoJiee BYX OIMMOOK (B 3aMMCSX €IMHUIL,
M3MEpEeHUsIX, B BBIUMCICHUAX, Trpadukax, Tabnumax, cxemax, aHalu3e
MOTPENIHOCTEH U T.J1.) HE NPUHINIHAIBEHOTO JUIs IaHHOW paboThl Xapakrepa,
HO TOBJIMSBLIMX Ha Pe3YJIbTAaT BBHIMOJHEHUS; WM HE BBIIOJHEH COBCEM HIIH
BBITIOJTHEH HEBEPHO aHau3 norpemHoctel (9-11 kmacc);

4. nomyckaet rpyOyro ommOKy B X0Jie SKCIIeprMeHTa (B OOBSICHEHNH, B
odopmiieHnu paboOTHI, B COOJIIOAEHUH TPaBHI TEXHUKH OE30MACHOCTH IPH
paboTe ¢ MarepwamamMH W O00OpyJOBaHHEM), KOTOpas HCIPABIAETCS IO
TpeOOBAHUIO YIHUTEIA.

22



Ouyenka ""2" cmasumcs, ecnu yuenuk:

1. He ompenenuiI CaMOCTOSTEIHHO IIENb OIBITA; BHIIOJIHUAI pabOTy HE
MOJTHOCTHIO, HE MOATOTOBMII HY)XKHOE 000pyJOBaHHE W O00BEM BBHITIOIHEHHON
gacTH pabOTHI HEe TTO3BOJIIET CACTATh IPABIIIBHBIX BEIBOJIOB;

2. WM OTIBITHI, M3MEPCHUS, BEIYUCICHHS, HAOIIOACHUS TIPON3BOIMINCH
HETIPaBUIBHO;

3. W B X0/l pabOTHI M B OTYETE OOHAPYKUIIUCH B COBOKYITHOCTH BCE
HEJIOCTAaTKH, OTMEUYCHHBIC B TPEOOBaHUAX K OIlcHKE "3";

4. momyckaet nBe (u Oonee) rpyOble OMMOKH B XOJ€ SKCICPUMCHTA, B
00BsicCHeHUH, B OGOpMIICHHUH pabOTBl, B COOJIOACHUU NPABWI TEXHUKU
0e30macHOCTH TpU paboTe C BEIISCTBAMU M O0OpPYIOBaHHEM, KOTOPHIC HE
MOJKET UCIIPABUTH JJAXKE 0 TPCOOBAHUIO YUUTEIIS.
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Tema 1.7 MeTanjabl 1 HEMeTAJLJIbI

JlaGopaTopHas paGora Ne 2
KayecTBeHHBbIE peakuuM HA XJI0PHA-, CyIAbaT-, CHIMKAT- U
Kap0OHAT- HOHBI.

lle.m, paﬁOTbI: HAYYUTLBCA COCTABJIATH YpaBHCHHA peaKHI/Iﬁ B
MOJICKYJIAPHOM U MOHHOM BUJC; IMPOBOAUTH PCAKIIUU B3aMMOJCUCTBUS COJICH
C KHUCJIOTaMH W MCKAY C060ﬁ; NpOBOAUTHL KAUYCCTBCHHBLIC PCAKIHU
B3aUMOJICHCTBHS Ha Ha XJIopuna-, Cyﬂb(l)aT', CHJIMKAT- U Kap60HaT-aHI/IOHLI.

BeinoJsinus padory, Bel Oyaere:
YMETb:
—  COCTaBJAThH YPaBHEHUs PEAKIMH B MOJICKYIIPHOM U HOHHOM BHJE;
— TPOBOAWTH PEAKLIUH B3aMMOJCHCTBHS COJEH C KHUCIOTAaMH W MEXIY
co0oii;
— TPOBOAWTH KAaUECTBEHHbIC PEaKIMM B3aWMOICHCTBHS Ha HA XJIOPHUI-,
cynb(aT-, CHIIMKaT- 1 KapOOHAT-aHUOHBI.

MarepuaiabHoe ofecrieyeHue:
PeakTuBHBI ITaTUB ¢ HAOOPOM PEAKTHBOB (IIEIOYH, KUCIOTHI, COJIH),
MPOOHPKH, TUITETKH.

3aganue:

1. BcnoMHHUTH NpaBHIIa MO0 TEXHHKE OS30MACHOCTH NPHU MPBEICHUH
ma00paTOPHEIX padoT.

2. TlpounTtaTh HHCTPYKIHIO II0 HPOBEICHUIO OIBITOB.

3. TlpurotoBUTH  HEOOXOAUMYIO  XHMHYECKYI  IOCyny |
000pyI0BaHUE JUIS IPOBEACHHS OIBITOB.

4. TlpoBecTH ONBITHI.

5.  Odopmuth 1abopaTopHyio padboTy.

X0 PABOTHBI:
Onvim Ne 1. O6napyscenue xnopuo-anuona Cl™.

[TopsiioK BBITIOJIHEHHS OIIBITA:

1. Haneiire B mpoGupky 2-3 kamim pactBopa conu NaCl (KCl wnu
pactBopa coisHoit kucnotsl HCI) u npuieiite 1-2 kamim pacTBopa HUTpaTa
cepedbpa AgNO;. HaOnronmaiite oOpasoBaHuHe O€lIOro TBOPOXKHUCTOTO OCAaJKa
xnopuna cepedpa AgCl.

2. Hanmmure ypaBHEHHE peakIliy B MOJICKYJIIPHON ¥ HOHHOH (popmax,
OTMEThTE I1[BeTa OOpa30BaBIIUXCS OCAAKOB M HCXOJHBIX pAcTBOPOB H
Ha3BaHUsI BEIIECTB.
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Onwvim e 2. Oénapyscenue cynvpam-anuona SO,

TopsiIOK BBIMIOJIHEHHS OIIBITA:

1. Hamefite B mpobupky 2-3 Karuid pacTBOpa, COAEPIKAIIETo Cyabdar-
aHHOH SO42’ (Na;SO,, ZnSO,, FeSOy, HySO4 u T.11.) u mpuieiite 1-2 karum
pactBopa xmopuma Oapus BaCl,. HaGmiomaiite o6pa3oBanue 6enoro
KPHUCTAJUTHUECKOTO ocajka cyibghaTa 6apus BaSOy,.

2. Hanuiute ypaBHEHHE PEaKIMU B MOJICKYIISIPHOH U HOHHO#M (opMmax,
OTMETBbTe I[BeTa OOpa30BABIIMXCS OCAJKOB M HCXOJHBIX DPacTBOPOB H
Ha3BaHMUS BEIECTB.

Onwvim Ne 3. O6napyscenue cunuxam-anuona SiOs>".

[TopsiioK BEITIOTHEHUS OIIBITA:

1. Hamefite B mpobupky 2-3 Kalull pacTBOpa, COACPIKAIIETO CIITHUKAT-
aunon Si0z> (Na,SiOs, K,SiO3 1 T.11. Wik KJIeW CUIIMKATHBIA KaHIEISPCKUIA)
u npuneiite 1-2 karuk pactBopa consinoit HCI umu ceproit kucmotsr HpSO,.
HaGmonaiite oOpasoBanue kpeMHHEBOH Kuciotel H,SiO3 B Buie CTyaHS HITH
OeIIBIX XJIOTIBEB.

2. Hanmiute ypaBHEHHE PEaKIlUK B MOJICKYJIIPHOM U HOHHOM (hopMmax,
OTMEThTE I[BETa OOpa30BaBILUXCS OC3AKOB M HWCXOJHBIX pAacTBOPOB H
Ha3BaHUs BEIIECTB.

Onwvim Ne 4. Oonapysicenue kapoonam-anuona COs~.

[TopsnoK BHITOTHEHHUS OTIBITA!

1. Haneiite B mpobupky 2-3 Kamiau pacTBOpa, COAEPIKAIIETO CHUIIMKAT-
annon CiOz> (Na,COs;, K,CO; NaHCO; u T.i.) m npuieiite 1-2 kamm
pactBopa cossiHoit HCI wiu ceproit kucnorsr H,SO,. Habronaiire BoieneHne
My3bIpbKOB raza. Kakoii ra3 Beiiesnsiercs?

2. Hanumure ypaBHeHHE peakiiuu B MOJIEKYJISIPHOW 1 HOHHOM (hopmax,
OTMEThTE IBETa HCXOJHBIX M OOpa30BaBIIMXCS pAcTBOPOB W Ha3BaHUS
BCIIIECTB.

@dopma npeaoCTaABIEHHS Pe3yIbTaTa

OrueT o mpojenaHHoil paboTe, ypaBHECHUE PEAKIMU B MOJICKYJIAPHOI
¥ MOHHO# (popMax, BBIBOJbI Ha Kbl OIBIT, BEIBOJ 10 BCEH JIaOOPaTOPHOi
pabore.

KpuTepuun oneHuBanusi:

Oyenka "'5" cmasumcs, ecnu yueHuk:

1) mpaBWIIEHO OTPENeNHI IeNb OIbITa;

2) BBIIONHWI paboTy B OJTHOM 00BEME ¢ COOMOICHHEM HEO0X0TUMOM
MIOCJIE/IOBATENILHOCTHU TIPOBEICHNS ONIBITOB U MU3MEPEHUIA;
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3) caMOCTOSITENBEHO M PAllMOHAIBHO BBIOpA M HOATOTOBHMII JUISL OIBITA
HeoOxoxuMoe 000OpyOBaHHE, BCE OMBITHI IPOBEN B YCIOBHSX U PEXHMaX,
o0ecreunBaOMMX IOTYYEHHE pPEe3yabTaTOB M BBIBOJAOB C HaWOONBIICH
TOYHOCTBIO;

4) HayYHO TPaMOTHO, JOTHYHO ONHCAl HaOIIOAeHUSI M CPOPMYIHPOBAIT
BBIBOJIBI W3 OMBITAa. B TpENCTaBIEeHHOM OTYETE MNPaBHIBHO W AKKYpaTHO
BBITIOJTHIJI BCE 3aMHCH, TaONNIIBI, PUCYHKH, YEPTEXKH, TPAdHKH, BEIIUCICHUSI U
CJIenal BBIBOIb;

5) npaBWIBHO BBINOJHWI aHAIHU3 norpemHocTent (9-11 xiaccsr).

6) TpOSBIAET OPraHU3AlMOHHO-TPYJOBbIE yMEHHs (TIOIAEPKUBACT
YUCTOTY pabodero Mecra M NOPSAIOK Ha CTOJE, SKOHOMHO HCIONb3YeT
pacxo/iHbIe MaTEpPHAIIBI).

7) OSKCHEPHMEHT OCYIIECTBISIET 10 IUIAHY C YYETOM TEXHHUKH
6€e301acHOCTH ¥ TIpaBHII PadOTHI ¢ MaTepHaIaMHt U 000PyIOBaHHEM.

Ouyenka '"4" cmasumcsa, eciu yueHuK 6blNOJHUNI MpedOaHUA K
ouenke ''5", no:

1. omBIT MPOBOIMI B YCIIOBHAX, HE OOECIICUMBAIOIINX OCTATOYHOH
TOYHOCTH H3MEPEHHH;

2. wu OBLIO JOMYIICHO 1Ba-TPU HEA0YETa,

3. wiu He 6oiee 0HOM Herpy0oii OMKOKY U OJHOTO HEJ0YETa,

4. UNK 3KCTIEPUMEHT NPOBEACH HE MOJIHOCTHIO;

5. WM B ONMCAaHUM HAOJIOACHUH M3 OIBITA AOMYCTWJI HETOYHOCTH,
BBIBOIBI C/I€JIAN HETIONHBIE.

Oyenka ""3" cmasumcs, ecnu yueHux:

1. IpaBHIIBHO OTIPENEIHI LN OIBITA; PAOOTY BBHIMOJHIET MPaBHIBHO
HEe MEHee YeM HaIlOJIOBHHY, OJHAKO OOBEM BBHIOJHEHHOH YacTH TaKOB, YTO
MO3BOJISIET TIOJNYYUTh IPABWIBHBIE DPE3yJbTAaThl W BHIBOABI IO OCHOBHBIM,
NPUHIUIHAIEHO BayKHBIM 331a4aM paboThI;

2. wim noadop o0opyAoBaHMs, 00BEKTOB, MATEPHAIOB, a TAKXKE PAOOTHI
M0 HayaJly OIBITa IPOBEJ C IIOMOIIBIO YYHUTEINs; WIM B XOJE MPOBEACHUS
OTIbITa U W3MEPEHHMH OBUIH JOMYIIEHbI OIMMOKW B OMHUCAHMM HAOIIOJEHUH,
(hopMyITHUPOBaHHUH BBHIBOJIOB,;

3. ONBIT MPOBOJMICS B HEPALMOHAIBHBIX YCIOBHAX, UYTO NPHUBEIO K
MOJIYYEHUIO0 PE3yJbTAaTOB C OOJbIIeH MOTPEIIHOCTHIO; MM B OTYETE OBLIH
JIOTIYIIICHBI B OOIIEH CIIOKHOCTH He OoJiee BYX OIMMOOK (B 3aMMCSX €IMHUIL,
M3MEpEeHUsIX, B BBIUMCICHUAX, Trpadukax, Tabnumax, cxemax, aHalu3e
MOTPENIHOCTEH U T.J1.) HE NPUHINIHAIBEHOTO JUIs IaHHOW paboThl Xapakrepa,
HO TOBJIMSBLIMX Ha PE3YJbTAaT BBHINOJHEHUS; WM HE BBHINOJHEH COBCEM HIIH
BBITIOJTHEH HEBEPHO aHau3 norpemHoctel (9-11 kmacc);

4. nomyckaet rpyOyro ommOKy B X0Jie SKCIIeprMeHTa (B OOBSICHEHNH, B
odopmiieHnu paboOTHI, B COOJIIOAEHUH TPaBHI TEXHUKH OE30MACHOCTH IPH
paboTe ¢ MarepwamamMHd W O00OpYJOBaHHEM), KOTOpas HWCIPABIACTCS IO
TpeOOBAHUIO YIHUTEIA.
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Ouyenka ""2" cmasumcs, ecnu yuenuk:

1. He ompenenuiI CaMOCTOSTEIHHO IIENb OIBITA; BHIIOJIHUAI pabOTy HE
MOJTHOCTHIO, HE MOATOTOBMII HY)XKHOE 000pyJOBaHHE W O00BEM BBHITIOIHEHHON
gacTH pabOTHI HEe TTO3BOJISIET CACTATh IPAaBUIIBHBIX BHIBOJIOB,

2. WM OTIBITHI, M3MEPCHUS, BEIYUCICHHS, HAOIIOACHUS TIPON3BOIMINCH
HETIPaBUIBHO;

3. W B X0/l pabOTHI M B OTYETE OOHAPYKUIIUCH B COBOKYITHOCTH BCE
HEJIOCTAaTKH, OTMEUYCHHBIC B TPEOOBaHUAX K OIlcHKE "3";

4. momyckaet nBe (u Oonee) rpyOble OMMOKH B XOJ€ IKCICPUMCHTA, B
00BsicCHeHUH, B OGOpMIICHHUH pabOTBl, B COOJIOACHUU NPABWI TEXHUKU
0e30macHOCTH TpU paboTe C BEIISCTBAMU M O0OpPYIOBaHHEM, KOTOPHIC HE
MOJKET UCIIPABUTH JJAXKE 0 TPCOOBAHUIO YUUTEIIS.
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Tema 2.3 Kuciiopoacoaep:xamme opranndeckue BeecTpa

JlaGopaTopHas paGora Ne 3
HccnenoBanue cBOHCTB 0IHOATOMHBIX U MHOTOATOMHBIX CIIIPTOB
(3TaHoxa, rauuepuHa). McciienoBanue cBOMCTB YKCYCHOH KMCJIOTHI.
KauecTBeHHBbIE peakiuM HA aJb/IeTH/IbI U YIJ1€BO/bI.

ean padoTs:

3HaKOMHTBCS C PACTBOPEHHEM INIHIEpUHA, KaUeCTBEHHOM peakiuel Ha
rneprH. O3HaKOMHUTBCS C XHMHYECKHMH CBOWCTBAMH  aNbICTHIOB U
CBOMCTBAaMHM YKCYCHOW KHUCIOTBL. M3yduTh CBOMCTBa yrieBOIOB Ha IpUMEpE

TJIIOKO3bI, CaXapo3bl, KpaxmMaja.

Beinosinus padoty, Bol Oyaere:
YMETE:
— OIIpEACIATh MMPUHAAJICI)KHOCTD BCIIIECCTB K Pa3HbIM Kj1accaM
OpPTraHUYECKUX COCTUHCHUII,
—  BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT: M0 PACIIO3HABAHUIO
BaXHEHIIINX U OPTAaHMYECKUX COCAMHCHHIA;

MarepuaiabHoe ofecrieyeHue:

[tatuB ¢ mpobupkamu, COUPTOBKA, IMTUIEpHH, Boaa pacTBop CuSOy,
pactBop NaOH, H,SO,wmmm HCl, amMMuaunblii pacTBOp OKHCH cepedpa,
pactBophl cepHOkucioi Menu U NaOH, ¢opmamma, CH3COOH,), mopomok
Mg, TakMyc CHHU, CTakaH BOIbI, JEP)KAJIKH, pACTBOPHI: TIIFOKO3bI, Kpaxmaia,
Hona, cynmbdara Menu, IeIoYH, KapToQels, Xired.

3aganue:

1. BcnomHUTH TpaBuiIa 10 TEXHUKE O0E30MaCHOCTH NPHU MPBEICHUH
1a60paTopHBIX paboT.

2. IlpounTtaTh MHCTPYKILHIO 1O MPOBEJCHHUIO OIBITOB.

3. IlpuroroButh  HEOOXOAMMYID  XHMHYECKYI0  HOCYAy H
000opy/ioBaHuUE IS TPOBECHNUS OTIBITOB.

4. TlpoBecTH ONBITHI.

5. Odopmuts abopatopHyto padory.

XOJ PABOTBI:
Onwvim 1: Pacmeopenue 2nuyepuna é 600e u e2o e3aumooeiicmeue ¢
2uOpamom OKucu meou.
[TopsinoK BHITOTHEHHUS OTIBITA
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1.

K 1mn. Bomgsl 2 — 3 kammm riunepuHa. B3Oonrate. OOpaTuTh
BHUMAaHHE Ha PaCTBOPHUMOCTbD.

K pas6asnennomy pactBopy CuSO, mpuianTh HEOOIBIIOW H30BITOK
NaOH. Cnute m36brTok xuakoctu ¢ Cu(OH),, ocraBmrytocst 4actb
B300NTaTh B 2 — 3 MJI. BOJBI U T0OABUTH €€ K paCTBOPY IJIHIIEPHUHA.
CnejaTb BBIBOJI O PacTBOPHMOCTH CIHPTOB B BOJIE W 3aIlHCaTh
peaKkmuio Yepe3 CTPYKTYPHYIO (GOPMYIy MEXAYy TIHLIEPUHOM U
Cu(OH),.

Onwvim 2: OKucnenue anv0ezuoa — peakyus «Cepedpanozo 3epraiay
ITopsinoK BHIMOTHCHHS OTIBITA

1.

B uncTyto npoOupKy (BBIMBITYIO IIEJI0YBI0, 3aTEM XPOMOBOI CMECHIO
U BOJIOi) HAIUTHh YETBEPTh €€ 00beMa aMMHAYHOTO PACTBOPA OKUCH
cepebpa, mpubaBute 5 — 10 xamenp ¢opmanuHa. B3bonrate u
OCTOPOXKHO HArpeTh CMech, Bpalias MPOOMPKY BOKPYT IUIAMEHH
TOPEJIKHK (JIy4Ile AepKaTh MPOOUPKY B CTAKAHE C KHUIAIICH BOION).
OKHCIICHUE THAPOKCUIOM ME[TH.

K HeckoJbKMM KaIUIsIM pacTBOpa CEPHOKHCIION MeAW MpPUIUTh
pactBop enkoro Hatpusi — NaOH. B3s6onrate. K momydennoit
JKUAKOCTH C OCaJIKOM THIpOKcHUI Meau, mpubaButh 5 — 10 kamens
dhopMmanmHa U cMech HarpeTh. HabmogaTh 3a MI3SMEHEHHEM OKPACKH.
Crenarts BeIBOJBL. HamucaTh ypaBHEHHE peaKkInm:

a) MertaHays (CTPYKTYpHYIO (opMmyiy) ¢ aMMHa4HbIM PacTBOPOM
okcuzma cepebpa. [loueMy 3Ty peakIMIO Ha3bIBAlOT «peaKLIue
cepeOpsIHOTO 3epKaliay

0) MeTaHaJIs C THAPOKCHIOM Meu (2).

Onwvim 3: Ceolicmea yKcycHoul KUciomol.

HOp?[J_'[OK BBIITIOJIHEHUSA OIIbITa

1.

2.

B mpoOupky HamMTh YKCYCHYIO KHCJIOTY (2 MII) ONYCTHTh CHHHH
JaKMYC.

B npobupky HamuTh 2 M YKCYCHOM KHCIOTBI, JOOABHT MarHuil u
HarpeTh NpoOUpKy.

Cnejarb BbIBO/ABI. 3aMCaTh YPaBHEHHS PEAKIIUMI:

a. Peaxmuro muccorumamuu CH;0OOH.

6. BsanmopeiictBue CH3COOH ¢ Mg B MOJEKyJIsIpHOM M MOHHOM
BUJIE.

B. 3amuIIUTe pEaKkUHio JTepUUKAUMK MEXIy JTaHOJIOM H
MypaBbUHOHN KHCIOTOH.

Onwvim 4: Bzaumooeiicmeue 210Ko3bl ¢ 2udpoKcuoom meou (2) u

AMMUAYHBIM PACHEOPOM OKCUOA cepeodpa.

HOpS[ZIOK BBIITIOJIHCHUSA OIIbITA
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K 2-3 mu. pacrBopa mmokossl n0o6aButh 1 mi. NaOH u 2-3 kamm
pactBopa CuSO,4. BerpsxHyTs mpoOHpKY [0 TIONYyYEHHS >KAIKOCTH
OKpaIIeHHON B CHHHUH IBeT. OCTOPOXKHO HAarpeBaTh - HAOIIOAATh MEPEX0]
CHHEHl OKpacKH pacTBOpa B 3E€JICHYIO, 3aTeM JXEITO — KPacHOTO, WIN
KOPHUYHEBOTO OCaJIKa.

B uncryro npoOHpKy HaJIUTh YETBEPTH €€ 00bEMa aMMHAYHOTO PacTBOpa
cepebpa, mpwmte 5 — 10 Kamenxp pacTBopa TMIOKO3BL. B3bonrtath
OCTOPO’KHO HarpeTh HaJ IIaMEeHEeM TOPEIKU WM B BOJSIHOH OaHe.

Yro Habnronaercs?

o e

Crenarb BBIBOABI. 3anucaTh ypaBHEHUs peakuuid. CTPYKTypHYIO
(hopMyITy TIIOKO3BI.

BzaumoneiictBue CuSO, ¢ runpokcunom Hatpus NaOH.

['moko36I (popMyITy AcaTh CTPYKTYPHYIO) C THAPOKCHIOM MenH (2).
I'mroko3bl ¢ aMMHa4yHBIM pPAacTBOPOM OKcuaa cepedpa (peakius
«cepeOpSHOTO 3epKalay).

Onwvim 5: Ilpuzomosnenue Kpaxmanavbho2o Kieicmepa: iooHas npooa.

Tuoponus kpaxmana.

HOpHHOK BBITNIOJIHCHUS OIIbITA

1.

oo

Hacpinate B mpoOupky 0,5T. kpaxmaia, MPHIUTh YeTBEPTh IPOOUPKH
XOJIOTHOM BOJIBI M XOPOIIIO B300ATaTh. B cTakaH )KUIKOCTh C
KpaxMaJioM U IPOKUIIATUTE, U ITaTh CMECH OCTHITh.

B npobupky ¢ octaBmmMmcsi KpaxMalbHBIM KJIEHCTEPOM NPUOABUTH
HWoaHoM Boabl. Uto HaOmoaeTcs?

Caenatpb cpe3 kapTodels U KamHyTh HOJHOH BOJBI, YTO HaOroqaete?
Hamute B mpoOumpky HEOONBIIOE KOJMYECTBO KpPAaXMAIBHOTO
KJelicTepa U MpUOABUTh K HeMy |MJI. pacTBOpa CepHOM KUCIOTHL, 2 —
3 MHHYTHI TPOKHIATHTH. OXJIamuTh pPacTBOp M 3aTeM J00aBUTH
HECKOJIBKO Kamlellb WOMHOW BONBI, CHHSASA OKpacka HE [OJDKHA
MOSIBIISITHCSL.

3amucaTh HaOJIIOACHUS

Cnenarb BBIBOABI M HalMCaTh PEAKIMU THIPOJM3a KpaxMmaia ¢
o0pa3zoBaHUEM TITFOKO3bI.

®opma npeacTaBIeHUs pe3yJbTaTa:
Otyer 0 nMposenaHHON paboTe, ypaBHEHHE PEaKIMU B MOJIEKYJISIPHOH U

HOHHOM (bopMax, BBIBOJIbI Ha Ka)KI[Hﬁ OIIBIT, BBIBOJ] IIO Bcel naﬁopaTopHOﬁ

pabore.

Kpurepnn onennpanus:
Ouyenka "'5" cmasumcs, ecnu yuenux:
1) mpaBWIIBHO OTIPEIENHI LIENIb OTIBITA;
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2) BBINOJIHWI pabOTy B MOJIHOM 00BbEME C COOIIOIEHHEM HEO00X0AUMMON
MIOCJIEI0BATENIFHOCTHU MPOBEICHUS ONBITOB M M3MEPEHUI;

3) caMOCTOSITENBHO M PALlMOHATIBHO BBIOpAT W HMOATOTOBHUI JUIS OIBITA
HeoOxoxuMoe 00OpyOBaHHE, BCE OMBITHI MPOBEN B YCIOBUSIX U PEXHMaX,
o0ecreunBaOMMX IOTY4YEHHE pPE3yabTaTOB M BEIBOAOB C HanOOJbIICH
TOYHOCTBIO;

4) HayYHO TPaMOTHO, JOTHYHO ONHCANl HAOIIOAeHUSI M CPOPMYIHPOBAI
BBIBOJIBI M3 OIBITAa. B TpencTaBieHHOM OTYETe MNPABHIBHO W aKKypaTHO
BBITIOJTHUJT BCE 3aIMCH, TaOJINIBI, PUCYHKH, YEPTEXKH, rPadMKH, BHIYUCICHUS U
CJIenal BBIBOIb;

5) npaBWIBHO BBINOJHWI aHAIH3 norpemHocTteit (9-11 xiaccesr).

6) TpOSBIAET OPraHU3AlMOHHO-TPYJOBBIE yMEHHs (TIOIAEPKUBACT
YHCTOTY pabodero MecTa M MOPSIOK Ha CTOJE, 3KOHOMHO HCIIOJIB3YeT
pacxomHbIC MaTEPHAIIBI).

7) OSKCHEPHMEHT OCYIIECTBISIET IO IUIAHYy C YYETOM TEXHHKH
6€e301acHOCTH | IIpaBHII PadOTHI ¢ MaTepuagaMu U 000PyI0BaHHEM.

Ouyenka '"4" cmasumcsa, eciu yueHuK 6blNOJIHUNI MpedOaHus K
ouenke ''5", no:

1. ONBIT MPOBOJMI B YCIIOBHSIX, HE OOECIEYMBAIOIIUX JOCTATOYHOM
TOYHOCTH U3MEPEHUN;

2. wu OBLIO JOMYIICHO J1Ba-TPU HEA0YETa,

3. win He 6oiee 0HOM Herpy0oii OMHOKK U OJJHOTO HEJ0YECTa,

4. MNH SKCTIEPUMEHT NPOBEACH HE MOJHOCTHIO;

5. WM B ONHCaHWM HAONIONEHWH W3 OMBITA JOMYCTUI HETOYHOCTH,
BBIBOJIBI CJI€JIAJI HEMOJIHBIE.

Ouyenka ""3" cmasumcs, ecnu yuenux:

1. IpaBHIIBHO OMIPEIETHI LIeNb OIBITA; PAOOTY BBHINOIHSET MPABUIBHO
HEe MEHee YeM HaIoJIOBHHY, OJHAKO OOBEM BBINOJHEHHON YacTH TakKoB, UTO
MO3BOJISIET TIONYYUTh IPABWIBHBIE DPE3yJbTAaThl W BHIBOABI IO OCHOBHBIM,
NPUHIUIHAIEHO BayKHBIM 331a4aM paboTsI;

2. unu nmoabop 06opynoBanHus, 00BEKTOB, MATEPHATIOB, a TAKXKE pabOThHI
[0 HayaJly OMbITa IPOBEN C IOMOIIBIO YYHUTENS; WM B XOJi€ NPOBEACHHUS
OTIbITa U U3MEPEHHMH OBUIM JOMYIIEHbI OMMNOKKW B OMHUCAHMHM HAOIIOJEHUH,
(hopMyITHPOBAaHUH BBHIBOJIOB;

3. ONBIT MPOBOJWICS B HEPANMOHAIBHBIX YCIOBHAX, YTO NPHBEIO K
MOJIYYCHHIO Pe3yJIbTaToB C OOJbIIeH MOrPelIHOCThIO; WM B OTYETE OBbLIH
JIONYIIEHBI B O0IIEeH CIOKHOCTH He OoJiee ABYX OMIMOOK (B 3alUCsSX €AMHMIL,
M3MEpEeHUsIX, B BBIUMCICHUAX, TIpadukax, Tabnuiax, cxemax, aHalu3e
MOTPENIHOCTeH U T./1.) HE NPUHINIHAIBLHOTO JUIsl IaHHOW paboThl Xapakrepa,
HO TNOBIMSBLIMX Ha Pe3yJIbTAaT BBHINOJHEHUS; WM HE BBINOJHEH COBCEM HIIH
BBITIOJTHEH HEBEPHO aHau3 norpemHoctel (9-11 kmacc);

4. nomyckaet rpyOyro OomurOKy B X0Je dKCIIepUMeHTa (B 0ObSICHEHUH, B
opopmieHnn PabOTHI, B COONIONEHWU TPABUI TEXHUKU OE30MACHOCTH IPH
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pabote ¢ Martepuamamu U OOOpPYIOBAHUEM), KOTOpas HCHPABISICTCS IO
TpeOOBAHUIO YIUTEIA.

Ouenka ""2" cmaeumcsa, ecnu yueHuk:

1. He ompenenui CaMOCTOSTEIHHO IIENb OIBITA; BHIIOJIHUAI pabOTy HE
MOJTHOCTHIO, HE MOATOTOBMII HY)XKHOE 00OpyJOBaHHE W O00BEM BBHITIOIHEHHON
4acTH paboTHI HEe TTO3BOJIIET CACATh IMPAaBIIILHBIX BEIBOJIOB;

2. WM OTIBITHI, N3MEPCHUS, BEIYUCIICHHS, HAOMIOACHUS MTPON3BOIIIHICH
HETIPaBUIIBHO;

3. Wi B Xo/ic pabOTHI ¥ B OTYETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE
HEJIOCTAaTKH, OTMEUYCHHBIC B TPEOOBaHUAX K OIlcHKE "3";

4. momyckaet nBe (u Oosee) rpyObie OMMOKK B XOJ€ IKCICPHUMEHTA, B
00BsiICHEHUH, B OGopMIICHHH pabOThl, B COOJIOJCHUM TPABHJI TEXHUKU
Oe3omacHOCTH TpH paboTe ¢ BEIIECTBAMH M 00OpYyIOBaHWEM, KOTOPHIC HE
MOJKET UCTIIPABUTH Jake TI0 TPCOOBAHUIO YUUTEIIS.
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