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1 BBEJJEHUE

BaxHyl0 YacTh TEOpETHUYECKOW M NPAKTHUYECKOH MOATOTOBKH
00y4JaroImuXcsl COCTABISIIOT MPAKTHUECKHE 3aHATHA. B paMkax MpakTHIECKOro
3aHATHSA 00YYAIOIINECs] MOTYT BBIOJHATH OJHY HIIM HECKOJIBKO NMPAKTHIECKUX
pador.

CocraB 1 coniep)aHne MPaKTHIECKUX paboT mo obmeoOpa3oBaTensHON
MOJATOTOBKE HamlpaBlieHbl Ha peanusanuio DenepasbHOr0 rocyiapCTBEHHOIO
00pa3oBaTeNbHOrO CTaHAapTa CPeAHero o01ero o0pa3oBaHusl.

Benymeid nuAakTU4ECKOH LENbI0 NPAKTUYECKUX 3aHATUH SABIAETCS
(opmupoBaHue y4eOHBIX NPAKTUYECKHX YMEHUH (YMEHHH peraTh 3a/1a4u 110
XMMHHU), HCOOXOUMBIX B TIOCICAYIONICH y4eOHON NEATCIBHOCTH MO OOIIUM
€CTECTBEHHOHAYYHBIM JUCLHUIUINHAM.

B cootBercTBHEM C paboueil mporpaMMol y4eOHOH IUCIHILTHHBI
«XUMUA» NPEeAYCMOTPEHO MPOBEACHUE TPAKTHIECKHUX 3aHATHH.

B pesynpraTe WX BBINOJHEHUS y  OOYYAIOMIHUXCSA  JIOJDKHBI
cOpMHUPOBATHCS PEIMETHBIC PE3YJIBTATHI:

- ¢()OpPMHPOBAHHOCTD IIPEACTABICHUI O MECTE XUMHU B COBPEMEHHOM
HayYyHOH KapTHHE MHUpA; MOHMMaHHE pOJIM XUMUH B (HOPMHPOBAHUU
Kpyroszopa # (YHKIHOHAJIbHOW TPaMOTHOCTH 4eJOBeKa ISl pEeLICHUs
MPaKTUYECKHX 3a]1a4;

- BIQJICHHE OCHOBOIIOJIATalOIIMMU  XUMHUYCCKUMM  MOHATHIMH,
TEOpPHSIMM, 3aKOHaMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE I0JIb30BaHME
XUMUYECKON TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BIAJEHHE  OCHOBHBIMM  METOJAAMH  HAy4YHOTO  IIO3HAHMA,
UCTIONb3YEeMBIMM B XMMHUHM:  HAOJNIOJCHWE, ONHCaHWe, W3MEpEHHE,
9KCIIEPUMEHT; YMEHHE 00palaThIBaTh, OOBSCHATH PE3YNIbTaThl MPOBEAEHHBIX
OTBITOB M JENATh BBIBOJABL, TOTOBHOCTh M CIIOCOOHOCTH HPHUMEHSTH METOIbBI
MO3HAHUS NIPH PELICHUN NPAKTUUECKUX 3a]ad;

- cOpPMHUPOBAHHOCTH yYMEHHS JaBaTh KOJMYCCTBEHHBIE OIICHKH U
MPOBOJIUTD PACUETHI [0 XUMHYECKUM (POpMyNaM U ypaBHEHUSIM;

- BJIaJeHHE TNpaBHJIAMH TEXHHKH O€30IacCHOCTU NPH HCIOIb30BAaHHH
XUMHYECKHX BEIECTB;

- cpOpMHPOBAaHHOCTh COOCTBEHHOH MO3WIMH IO OTHOIICHHIO K
XUMHWYECKOH HH(OPMAITNH, TTOTy4aeMOH U3 Pa3HBIX HCTOYHHUKOB.

CopepkaHne TNPAaKTUYECKUX pabOT OpPHEHTHPOBaHO Ha (HOpMHpOBaHHUE
YHHUBEPCAIBHBIX y4eOHBIX NEHCTBHIA:

Juunocmmupix:

- c(hOpMUPOBAHHOCTH MUPOBO33PEHHsI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH M OOILECTBEHHOH INPaKTHKH, OCHOBAHHOTO Ha JWAllore
KyJBTYp, a TaKKe Pa3IUIHBIX (OpPM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHKE CBOETO
MeCTa B MOJIUKYJIBTYPHOM MHUPE;



- c(OpMUPOBAHHOCTh OCHOB CaMOpa3BUTHS ¥ CaMOBOCHHTAHUS B
COOTBETCTBHU C OOIIEYENIOBEYCCKUMH IIEHHOCTSIMH M HIICATAMH TPaKIaHCKOTO
00IIIeCTBa; TOTOBHOCTH W CIIOCOOHOCTH K CAMOCTOSATENBHOW, TBOPYECKOH U
OTBCTCTBCHHOM JCATCIIEHOCTH;

- TOJEPAaHTHOE CO3HAHWE W TIOBECHWE B TMOJMKYJIGTYPHOM MHPE,
TOTOBHOCTh W CIIOCOOHOCTH BECTH JHAJIOT C JAPYTHMH JIFOABMH, TOCTHTATh B HEM
B3aMMOIIOHIMAHMS, HAXOAUTE OOIIHE TSI ¥ COTPYIHUYATH I HX IOCTIDKCHIS,

- HaBBIKM  COTPYJHMYECTBA CO  CBEPCTHHKaMH, B3pOCIBIMH B
o0pa3oBaTeNbHOM,  OOILECTBEHHO  MOJIE3HOW,  y4eOHO-MCCIIEIOBATENbCKOM,
MPOEKTHOW U APYTHX BUIAX JIEATENBHOCTH;

- HpPaBCTBGHHOE CO3HAHME U TIOBEJICHWE HA OCHOBE YCBOEHMS
0011IeYENTOBEYECKHX IEHHOCTEH;

- TOTOBHOCTh H CIOCOOHOCTH K OOpa3OBaHMIO, B TOM YHCIE
€aMOOOpa30BaHMIO, HAa TPOTSHKCHUM BCEH JKIBHH; CO3HATEIFHOE OTHOIICHHE K
HETIPEpPbIBHOMY OOpa30BaHMIO KaK YCIOBHIO YCHEIIHOW NPOQECCHOHATBHOH M
OOIIeCTBEHHON JIeSTEITHHOCTIL,

- TPUHATHE W pealli3alldio [EHHOCTEH 3I0pOBOro W Oe30mmacHoro odpasa
JKM3HH, TIOTPEOHOCTH B  (DM3MYCCKOM CaMOCOBEPIICHCTBOBAHMH, —3aHATHSIX
CIIOPTUBHO- O3Z[Op0BPITeJ'H:-HOI>i JCATCIIbHOCTBIO, HETIPUATHEC BPCIAHLIX IIPUBLIYCK:
KypPEeHHSsI, YIOTpeOJICHHUsI aIKOT0JIsl, HAPKOTHKOB;

- OeperkHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHUE K (DH3UYECKOMY U
TICUXOJIOTHYECKOMY 3/I0pOBBIO, KaK COOCTBEHHOMY, TaK U JIPYTUX JIFOJCH, yMEHHE
OKa3bIBATh IIEPBYIO ITOMOIII.

- OCO3HaHHBIH BbIOOp Oymymiel mpodeccuu W BO3MOXHOCTEH peam3ariin
COOCTBCHHBIX ~ JKM3HECHHBIX IUIAHOB; OTHOIICHHE K  TPO(PECCHOHAIBHOMN
JIEATEIIHHOCTH KaK BO3MOXKHOCTH YYacTHSI B PEHICHUH JIMYHBIX, OOIICCTBEHHBIX,
TOCYIapCTBEHHBIX, O0MIEHAIIMOHATHHBIX TIPOOIIEM.

Memanpeomemmnuix:

- yMEHHE CaMOCTOSATENBPHO OIpENeNsiTh el NeITeIbHOCTH H
COCTaBISITh  IUIAHBI  JICATENFHOCTH;  CaMOCTOSTENIFHO  OCYIICCTBIATH,
KOHTPOJHMPOBATh U KOPPEKTHUPOBATh JEATENBHOCTh, HCIOJIB30BAaTh BCE
BO3MOXHBIC PECYPCHI JJId JOCTHKCHUSA MOCTABJICHHBIX ueneﬁ " pcajindaliuu
IJIAHOB  JICATCIIbHOCTH, BLI6I/IpaTI) YCIICUIHBIC CTPATETUM B Pa3IMYHBIX
CUTyalusix,

- YMEHHE MPOIYKTUBHO OOIIATHCS W B3aMMOAEWCTBOBATH B IIpoIiecce
COBMECTHOH JIEATCIPHOCTH, YYWTHIBATh IIO3WUIUM JPYTUX YYACTHHKOB
JIeITeNIbHOCTH, 3 QEKTUBHO pa3pemars KOHQIUKTHI;

- BJIaJIcHHE HAaBBIKAMH TIO3HABATEIFHON, y4COHO-UCCIICAOBATEILCKON 1
MPOEKTHOM /IeSTENbHOCTH, HaBbIKAMU Pa3pelieHusl MpobieM; CHOCOOHOCTh U
TOTOBHOCTB K CaMOCTOSITEJIbHOMY IMOWCKY METOJIOB PEIICHMSI NMPAKTHIECKUX
3a]a4, MPUMEHEHHIO Pa3INYHBIX METO/IOB IIO3HAHWS,

- TOTOBHOCTh W CIIOCOOHOCTH K CaMOCTOSITEIbHONH HH(OPMAIMOHHO-
M03HABaTEJILHOM JACATCIbHOCTH, BKJIIOYasd YMCHHUE OpPHUCHTHUPOBATHCA B
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pa3NMYHBIX ~ WMCTOYHHMKAax  WHpOpMAaNWH, KPUTHYECKH  OLIEHMBAaTh U
HMHTEPIPETHPOBATh HH(POPMAIIHIO, TTOTYIAEMYIO U3 PA3IHIHBIX HCTOYHUKOB;

- yYMEHHE  HCIOJNB30BaTh  CpEICTBA  MH()OPMALMOHHBIX U
KOMMYHHUKaIMOHHBIX TEXHOJIOTHH B pemeHnn KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX M OPraHM3aIMOHHBIX 3aJad C COONI0JeHNEM TpeOoBaHMI
SPrOHOMHKH, TEXHHKH O€30IaCHOCTH, THUTHCHBI, pecypcocOepexeHus,
MPaBOBBIX U 3THYECKUX HOPM, HOPM MH()OPMALMOHHOH O€301acHOCTH,;

- YMEHHE CaMOCTOSTENbHO OICHHMBaTh U MNPHUHUMATh pEIICHHUS,
ONpeNeNAoNe CTPaTerui0 IOBEACHUS, C YUE€TOM TpaxJaHCKUX U
HPaBCTBEHHBIX IIEHHOCTEN;

- BJIaJICHHUE SI3BIKOBBIMU CPEACTBAMH - YMEHHUE SICHO, JIOTUYHO U TOYHO
u3jaraTh CBOIO TOUKY 3pEHHsI, UCIIOIb30BaTh aJIeKBaTHBIC S3bIKOBBIEC CPE/ICTRA,;

- BJIQJICHUE HAaBBIKAMU TO3HABATEJFHOH peQEeKCHH KaK OCO3HAHUS
COBEpIIAEMBIX JACHCTBUI W MBICIUTEIBHBIX IPOLECCOB, UX PE3yIbTAaTOB H
OCHOBaHMH, TPaHUIl CBOECTO 3HAHWA WM HE3HAHWS, HOBBIX ITO3HABATEIHHBIX
3aJa4 U CPEJICTB UX JIOCTHKCHUSL.

BrimonHeHHe  CTyIeHTaMHM TNPAKTHYECKHX pabdoT 1o  yueOHOH
JUCHHUIUIMHE «XUMHS» HAIIPaBJICHO Ha:

- 00o0uIeHue, cUCTEMaTH3allnIo, YIIyOJeHUe, 3aKpeIyIeHUe, pa3BUTHE
U JIeTaJIHU3aIHI0 NTOJyYEeHHBIX TEOPETUUYECKHUX 3HAHMUN IO KOHKPETHBIM TeMaM
y4eOHOU TUCITUIINHBL,

- (QopmupoBaHue yMEHHII TNPUMEHATH IOJyYCHHbIE 3HAHUS Ha
[IPAKTUKE, PpEaJU3alUI0 EIUHCTBA WHTEIICKTYaJIbHOM M IPaKTHUYECKOH
JIeSTeIIbHOCTH;

- ¢QopmupoBaHME W pa3BUTHE YMEHHH: HaONIO#aTh, CpaBHUBATH,
COIOCTABIISITh, aHATU3UPOBATD, JAENIaTh BEIBOJBI M 000OIIEHNUS, CAMOCTOSTEIIEHO
BECTH MHCCIIEJIOBAHHMS, TOJb30BAThCS PA3IMYHBIMH IIPUEMaMH H3MEPEHUMH,
oopMIIsATh pe3ynbTaTHl B BUIE TaOJIHIL, CXeM, rpadHKoB;

- BBIPAOOTKY IPH PEIICHWH IOCTABIEHHBIX 33/1a4 NMPOQecCHOHATBHO
3HAYMMBIX KayecTB, TaKHX KaK CaMOCTOSATENBHOCTb, OTBETCTBEHHOCTD,
TOYHOCTH, TBOpYECKasi MHUIMATHBA.

ITpakTideckne 3aHATHS MPOBOASATCS TOCHE COOTBETCTBYIOIIEH TEMBI,
KoTopas oOecreunBacT HAIWYME 3HAHWH, HEOOXOAWMBIX JUI BBIIOTHEHUS
MPAKTHIECKUX PaboT.



2METOJUYECKHE YKA3AHUA

Tema 1.2 Ilepuoanyeckuii 3aK0H U MepuoAUYECKAsI CHCTEMA
J.N.MenneneeBa. CTpoeHue aroma

IpakTnyeckoe 3ansaTne Ne 1
CocrasieHne 3JIeKTPOHHBIX H JIEKTPOHHO-Tpaduyeckux gopmyn
aTOMOB XMMH4ECKHX 3JIeMEHTOB. XapaKTePUCTHKA 3JIEMEHTOB € y4eTOM
MECTOHAXOK/ICHHS B IIEPHOINYECKOIi cucTeMe.

Ieas pa0oThbI: HAyuUTHCS COCTABIATH OSNEKTPOHHBIE U 3NIEKTPOHHO-
rpadudeckre (GOpMyIIbI aTOMOB XHUMHYECKHX 37eMeHTOB. [lo mepuomudeckoi
cucteme JI.1. MenneneeBa onpenensiTh XapakTEPHCTHKY 3JIEMEHTOB C YYETOM
MECTOHAXO>K/ICHUS B TIEPHOANYECKOM CHUCTEME.

BeinoJsinus padory, Bel Oyaere:
YMETB:
—  XapakTepu30BaTh: 3JIEMEHTHI MAJILIX IEPUOOB 0 UX MOJOKEHUIO B
INepuomuueckoit cucreme JI.M. MeHneneesa; oOIIHe XUMHUYCCKUC
CBOMCTBa METAJIOB, HEMETAJIIOB;

MatepuaabHoe obecredeHne:
Tabmuua JI.1. MeHzeneeBa, KOHCIICKT JICKIIH.

3ananue:

1. CocraBbTe 5JEKTPOHHBIE U 3JIEKTPOHHO-Tpaduueckie (HopmyIbl,
oxapakTepu3yiite Xumuueckue cpoiictsa snementos: P, O, Sr, Al, Ni, Se, W, Sn, S,
Cl, Sc, At, Rb, As, Zr, Cu, Te, Fe, Bi nio many.

IMopsinok BeINMOJIHEHMSI PAGOTHI:
1. CocTaBbTe 3JIEKTPOHHBIE U AJIEKTPOHHO-TpaduuecKue GopMyIIbl
2. CocraBuTh rpaduyeckue CXeMbl aTOMOB 3JIEMEHTOB

Xon pa6oThI:
I. CuMBOI XMMHYECKOTO 3JIEMEHTA U €70 Ha3BAHMUE.
II. TlonoxeHne XUMHYECKOrO JJIEMEHTa B MEPUOIMYECKOM CHCTEME
anemeHToB Jl. 1. Menzeneesa:
1 TIOPSIAKOBBIA HOMED;
2. HOMEp MEPUOJA;
3. HOMEp IPYIIIIbL;
4, noArpynma (TJIaBHas Wi TOO0YHAs).
I11. Ctpoenne aToMa XMMHYECKOTO 3JIEMEHTA:
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3apsj AApa aToMa;

OTHOCHUTEJIbHASI aTOMHAsI Macca XMMHYECKOTO 3JIEMCHTa;

YHCIIO TIPOTOHOB;

YHCIIO NIEKTPOHOB;

YHCIIO HEUTPOHOB;

YHCTIO AJIEKTPOHHBIX YPOBHEH! B aToMe.
IV. DnektpoHHas ® ANEKTPOHHO-Tpadrdeckas (GOpMyabl aTtoMma, ero
BaJICHTHBIE MICKTPOHBL

V. Tunm XUMHYECKOro 3yeMeHTa (MeTayul Wik HemeTawl, s-, P-, d-wm f-
JIICMEHT).

VI. ®opMmynbl BBICIIETO OKCHAA U TMIPOKCUIA XUMHUYECKOIO 3JIEMEHTA,
XapaKTEePHCTHKA MX CBOMCTB (OCHOBHBIE, KHCJIOTHBIE WM aM(OTEPHBIE).

VII. CpaBHeHHE METAUIMYECKUX WJIM HEMETAUIMYECKUX CBOMCTB
XAMHYECKOTO 3JIEMEHTa CO CBOMCTBAMM 3JIEMEHTOB-COCENEeH 3a MEpHoIoM |
NOATPYIIIOMN.

Hanpumep, nanim XapakTepUCTUKY XHUMHUYECKOTO JIEMEHTA C MOPSIIKOBBIM
HOMepoM 15 M ero coequHEHHSAM MO TOJIOKCHHIO B ITIEPHOAMYECKON CHCTEME
anemeHTOB J1. 1. MeHneneeBa 1 CTpoeHHIO aToMa.

1. Xumurgeckuit anemeHt Homep 15 - @ocdop. Ero ciumeon P.

1. ®ocdop HaxoaUTCsI B IIIABHOM MOATpyIMIe V IPYIIbL, B 3-M IIEpHOJIE.

I11. 3apsix simpa atoma ocdopa pasHa +15. OTHOCHTENBHAS aTOMHasi Macca
tdocdopa pasnHa 31. Snpo atoma comepsxut 15 npotoHos u 16 weiirporos (31 - 15 =
16. Atom ocopa UMeeT TPH SHEPTETHICCKHUX YPOBHSI, HA KOTOPBIX HAXOMITCS 15
JIEKTPOHOB.

IV. CocraBmsieM 53JI€KTpPOHHYIO M 3JIEKTPOHHO-TPAQUUEcKyl0 (OpPMYIIBI
aToMa, OTMEYAEeM €TO BAJICHTHBIE AJIEKTPOHBL

OnextpoHHas popmyia atoMa pocopa:

OnektpoHHO-Tpaduyeckas (popMylia BHEIIHETo YpoBHs atoma (ocdopa: Ha
TPETHEM SHEPIeTHYECKOM YpPOBHE Ha 3S-TIOJypOBHE HaXOJSTCS JBa JJIEKTpOHA (B
OIIHOM KJICTKE 3alliCHIBAIOTCS JIBE CTPEJKH, HMEIOIINE MPOTHBOIOIOKHOE
HaIlpaBJIeHNE), Ha TPU P-TIOLYPOBHE HAXOAATCS TPHU HJIEKTPOHA (B KKIOW M3 TPEX
KJICTOK 3aIMCHIBAIOTCS TI0 OTHOM CTpEIKe, UMEIOT OIMHAKOBOE HAIIpaBJICHNUE).

BaneHTHBIMH 3NIEKTPOHAMH SBIISFOTCS 3JIEKTPOHBI BHEIIHETO YPOBHS, TO
€CThb 3JIEKTPOHBI

V. ®ochop - Hemeramt. [lockonmbKy B TIOCIEIHEE TOAYPOBHEM B aToOMe
(hocopa, KOTOpBIiT 3aNOIHSETCS AIEKTPOHAMH, P -TI01ypoBeHb, DPocop oTHOCHTCS
K CEMEICTBY P-2JIEMEHTOB.

VI. Beicumii okenn ocdopa  HpOSIBISIET CBOMCTBA KUCIOTHOTO OKCHIA.
I'mnpokenn, KOTOpBIH COOTBETCTBYET BBICIIEMY OKCHIY, , HNPOSBIISIET CBOICTBA
KUCIOTHL. [loATBEpMM yKa3aHHbIE CBOWCTBA ypaBHEHMSIMH COOTBETCTBYIOIIHMX
XUMHUECKUX PEaKLHi:

VII. CpaBHHNM HeMeTaUIMYeCKHe CBOHcTBa (hochopa co CBOHCTBAMHU
AJIEMEHTOB-COCE/IEH 3a MEPHOAOM U MO PYIITON.

BRSNS .
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Cocenom docdopa mo moarpymme sipasiercst azot. Cocemsimu ocdopa 3a
nepruogoM smisiercss kpemHmd u Cepa. Hemerammirdeckwe CBOWMCTBA aTOMOB
XAMHUYECKUX 3JIEMEHTOB IJIABHBIX MOATPYII C POCTOM MOPSAKOBOTO HOMEPA PacTyT
B IEpUOAaX M CHIXKaloTcs B Ipymmax. [losTomMy HeMmeTaulMyeckue CBOMCTBa
tocdopa Goree BBIpaKCHBI, YeM Y KPEMHHS M MECHEE BBIPAXKEHBI, YeM Yy a30Ta H
CEpBI.

(l)opMa NMPEaOCTABJICHUA peE3yJibTaTa
BrimonanenHoe YpaKHCHHE

Kputepun onenku:

Ouyenka "'5" cmasumcs, ecnu yuenuk:

1. BEITOTHUI paboTy 6e3 OIUOOK M HEAOYETOB;

2. pomycTHi He 00JIee OHOTO HEAOUETA.

Ouenka "4" cmasumcsa, eciii y4eHHK BHITIONHWI pabOTy MONHOCTHIO,
HO JIONTyCTHJI B HEH:

1. He Ooree oHOM HErpyOOH OIMOKY U OTHOTO HEA0YEeTa;

2. unu He Oosiee NBYX HEJIOYETOB.

Ouenka "3" cmagumca, ecJM Y4YeHUK TIPABUIHHO BBIIOJIHMUI HE
MeHee [TOJIOBUHBI PaOdOThI WIIN TOITYCTHIL:

1. He Goree ABYX IpyOBIX OMINOOK;

2. wnu He Oosiee OTHOM rpyOON M OJHOW HEerpyOOi OIMOKK M OJHOTO
He/loueTa;

3. uiu He OoJiee ABYX-TpeX HErpyObIX OIIHOOK;

4. wnu oHOH HerpyOoif OMMOKK U TPEeX HEJOUYCTOB;

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

Ouyenka ""2" cmasumcs, ecnu yuenux:

1. momycTHiI Ynco OMMOOK M HEJOYETOB NPEBOCXO/ISIIEe HOPMY, IPH
KOTOPOI MOXKET OBITH BRICTaBIICHA OIleHKa "3";

2. WK €CIIH MTPABUIIHHO BBITIOJIHMI MEHEe MOJIOBUHBI PAOOTHI.

IIpumeuanue.

1) Yuurens uMeeT NpaBO IOCTaBUTh YYCHUKY OLIGHKY BBbIIIE TOM,
KOTOpas MpeyCMOTPeHa HOPMaMH, €CIIM YICHHKOM OPHTHHAIBLHO BBITIOTHEHA
pabora.

2) OueHKH C aHalIM30M JIOBOJSTCSA 1O CBEJICHMS YYalUXcs, Kak
NpaBWJIO, Ha TIIOCIENYIOIMIEM YypOKe, IpelycMaTpuBaeTcsi paboTa Haj
omMOKaMu, ycTpaHEeHHE POOEIoB.



Tema 1.5 Knaccuduxanust HeOpraHu4ecKHX CoeJTHHEHNH U UX
cBOiicTBA

JladopaTopHasi padora Ne 1
Peakuuu nonHoro odomena. McnbiTanue pacTBOpoB coJieit
HHAMKATOPaMH.

ueJIb paﬁoTLl: OIpPCACIIATEL CpEAYy PacTBOPOB BCUIECCTB; COCTABJIATH
YpaBHCHUA peaxunﬁ B MOJICKYJIIPHOM W MOHHOM BHJC; NMPOBOAWUTH PCAKIIUU
B3aUMOJICHCTBUS COJICH ¢ KHUCJIOTaMH, HICJI0YaMi U MEKIY co0oii.

BoinosinuB padoty, Bl Oynere:
YMETb:
—  ONpenessaTh XapakTep cCpedbl B BOIHBIX PacTBOPax HEOPraHUYECKUX
COEIMHEHUI.

MarepuanbHoe o0ecnieyeHue:
PeakTuBHBII ITAaTHB C HAOOPOM PEAKTUBOB (IIET0YH, KUCIIOTHI, COJIH),
WHUKATOPBI, IPOOUPKHU, MUIETKH, IPOMBIBAJIKA C TUCTUIUTUPOBAHHOM BOOM.

3aganne:

1. BcrnomHUTH MpaBHiIa MO TEXHUKE OE30MaCHOCTH IPU MPBEICHUH
J1a00paTOPHBIX PadoT.

2. IlpounTtaTh MHCTPYKLHIO 1O MPOBEJCHHUIO OIBITOB.

3. IlpurotoBUTH  HEOOXOAUMYIO  XHMHYECKYI  TOCyny |
000pyI0BaHUE JUIS IPOBEACHHS OIBITOB.

4. TIpoBecTH OIBITHI.

5.  Odopmuts mabopaTopHyIo padoTy.

I[opsiaok BbInoIHEHUs PadOThI:
1. BzaumoielicTBrE KHCIIOT U OCHOBAHUH (peakivs HENTpatu3aIum).
2. [leiicTBre Ha PaCTBOPHI COJIEH pacCTBOPAMHU IEIOUYEH.
3. JlelicTBre Ha PacTBOPHI COJICH PacTBOPAMH KHUCJIOT.
4. BzaumozeiicTBre coneit Mexxay coboil.
5. [elicTBe pacTBOPOB CoJied, KUCIIOT U 1IeJIouei Ha uHUKaTopbl. ['uaponus
coueit

Xon padoTsl:

OmnprT Ne 1. B3anMoaelicTBre KUCIOT U OCHOBAHUH (peakius
HeWTpanu3aimn).
[Topsiiok BeIMONHEHHS paOOTHIL:
1. Haneiire B mpobupky 5-10 xamens pactBopa menoyu u 1-2 karum
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pactBopa penondranenna. Habmonalite n3MeHeHHE LBETA.

2. 3atem mobGasisiite mo 1 karuie pactBopa kuciaotel (HCI mm HySOy),
BCTpsIXWBasg TNpoOUpKy. OTMeThTe H3MEHEHHE I[BETa C MAJIMHOBOTO MO
OecIBETHOTO MoCIIe MPUOaBICHNS HEKOTOPOTO KOJMIECTBA KHCIOTHI.

3. Ilouemy pacTBOp 0obOecuBeTHICS HE cpasy?

4. Hanumire ypaBHEHUE peaKMK B MOJICKYJIIPHOM M HOHHOM BHUJIE.

5. CpenaiiTe BBIBOJ O TOM, 4TO OOpasyeTcs B pe3yJibTaTe peakiHu
HEUTpaIu3aluu.

OmnprT Ne 2. [leficTBHE HA paCTBOPHI COJICH pacTBOpaMH IIEIIOUEH.

ITopsimoK BHITOTHEHHUS OTIBITA!

1. B oxHy npo6upky Haneire 5-10 kamesns pactopa couu xenesa (111)-
(FeCly), B apyryto comu meau (11)-(CuSOy).

2. B o0e mpoOupku mo karisiM npuiuBaiite pactBop menoun (KOH
i NaOH).

3. Habnronmatite 0Opa3oBaHUe 0CagKkoB Oyporo M roidy0oro mBera.

4. Hanmmite ypaBHEHUS peakiiii B MOJICKYJIIPHOM U HOHHOM BHIIE.

5. CnenaiitTe BBIBOJ O B3aUMOJIEHCTBUH COJIEH CO IETOYAMH.

OmbiT Ne 3. JleficTBre Ha pacTBOPHI COJIEH PACTBOPAMH KHUCIIOT.

[MopsiIoK BBHIONHEHHUS ONBITA!

1. B mpobupky Haneiite 10 kamenb pacTBOpa Coibl — KapOoHaTa HATpHS
Na,COs.

2. Jlo6aBbte mo karuisiM pactBopa kuciotsl (HCI min HySOy).

3. HaGmaromaiite BBIZIEIEHNE Ta3a.

4. HammcaB ypaBHEHHE pPEaKIUH B MOJICKYJSIPHOM H HOHHOM BHIE,
00BsICHHTE, Iy3bIPHKH KAKOT'O Ta3a BIJIEIISIOTCS.

5. CnenaiiTe BBIBOJ O B3aUMOJICHCTBUU COJIEH C KHCIOTAMHU.

OmnsiT Ne 4. B3aumogeiicTBue coneil Mexy coOoi.

[TopsiIoK BBITIOJIIHEHHUS! OTIBITA!

1. Haneiite B mnpobupky 2-3 xkamnu pactBopa coiu Pb(NO3),
(Pb(CH3;COO0),) u mnpueiite 1-2 kamum pactBopa wuoaupa kamus K.
Ha6umroaiite o6pazoBanue xenroro ocanka noauaa csunna (11) Pbl,.

2. Hanwiure ypaBHEHHE PEaKIMU B MOJICKYIISIPHON M HOHHOH (opmax,
OTMEThTE I[BETa OOpa30BaBILMXCS OC3AKOB M HCXOJHBIX pAcTBOPOB H
Ha3BaHUsI BEIIECTB.

3. Cnenaiite BbIBOJ O B3aUMOJICHCTBUU COJIEH.

OmnsIT Ne 5. [leiicTBUE pacTBOPOB CONEH, KUCIOT U IIeI04Yel Ha
nHuKaropsl. ['uaponus cone

[Topsiiok BIMOIHEHUS PaOOTHI:

1. Ha monocky yHMBepcalbHONH HMHIMKATOpHOM OyMakKkk HaHecute 1o |
Karuie pactBopa consiHoi mimm cepHor kuciotel (HCI, H,SO,), pactBopa mesoun
(KOH wm NaOH) u muctwumpoBaHHOM Bompl. OTMETBTE LBET, 3alMIIMTE B
Tabmuy. Ilo mikame yHUBEpcanbHOW WHIMKATOPHOM OyMarum ormpenenuTe
3Ha4YeHne PH pacTBOPOB, 3aNMIINTE B TAOIHUILY.

2. B ogny mpobupky Haneite 5 Kamenab KHCIOTH (J1F000i1), BO BTOPYIO
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NpoOHMpKy 5 Karesb pacTBopa ILIENOYH, B TPETHIO AMCTHILIMPOBAHHBIA BOJBI.
Job6aBere Bo Bce mpobupku HemHOro a. H,O m mo 1-2 xammm pacTtBOpa
(enondranzenna. OTMETbTE IBET PACTBOPA. 3aMUIIUTE B TAOIHITY.

3. Ha momocKy yHHMBEpCaJabHON HMHIMKATOpHONW OyMaXKH HaHecHTe 1Mo 1
karte pactBopa Aly(SOy); (FeCls, Fex(SOy)s, FeSQy), pactBopa Na,CO3 (K,COs3,
NaCH3;COO) u pacteopa NaCl (KCI, Na,SO4). OtmersTe 1BeT, 3armmmre B
Tabmmy. Ilo mkame yHUBEpcanbHOW WHIUKATOPHOW OyMmard ompeneinTe
3HaveHue PH pacTBOPOB, 3aIUIINTE B TAONUILY.

4. CnenaiiTe BBIBOJ| O ICHCTBUY PAaCTBOPOB BELIECTB HA HHANKATOPBI,
OIIpEeZIeINTE PEAKIHIO CPEe/Ibl PACTBOPOB, YUHUTHIBAsL, 4TO IpH PH = 7 — cpena
HeWTpanbHas, npu PH> 7 — cpena menouHas, a npu PH< 7 — cpeaa kucias.
3amnoJHUTE TOCIeTHUN CTOI0CI TaOInIIbL.

5. Ilo 3HayeHWIO CpeAbl PacTBOPOB 3allOJHUTE B TAOIHIE CTPOKH
CTOJIONA, YKa3bIBAIOIIETO HAa I[BET MHAMKATOpa (eHON(TAIECHHA B PacTBOPAX
corneii. [loaTBepmure CBOM BBIBOABI OIBITHBIM ITyTeM. B Tpu mpoOHpKu
HaJIelTe 1Mo 5 Kamelb pacTBOPOB COOTBETCTBYIOIIMX COJIEH, MCIOIb3YEMBIX B
n. 3. JJo6aBeTe Bo Bce mpobupku HemHOro A. H,O m mo 1-2 xammm pactBopa
(enondranenna. OTMETHTE IIBET pacTBOpA.

6. Hanumure YpaBHCHUA 3HeKTpOHI/ITI/I‘IeCKOﬁ JUCCoaluu KaXXa0oro
U3 BELIECTB.

7. OOBACHUTE, MPHUCYTCTBUEM KAKUX HMOHOB OOYCIIOBICHBI KHCIAs
cpezia U ILeJI0OYHas Cpejia pacTBOPOB.

8. Hamumure ypaBHEHHUS peakiuil THApoiIM3a coiieil B MONEKyJIIpHOIt
1 HOHHOH popmax.

Tabmuua HaOIrOIeHNH:

dopma npeocTaBieHUs pe3yabTaTa
Otyer 0 mpozaenaHHON padoTe, BHIBOJBI Ha KAXKABIA ONbIT, 3aIlOJHEHHAs
TabIHUIIa, BBIBOJ IO BCe 1abopaTopHOii paboTe

LiBeT unaMKaTOpa pH pactBopa

Cpena

PactBop
BEIllECTBA

Oenondraren
H

‘YHuBepcalibH
bIH

(o mkase
YHHBEP.
WHIWKAT. OyM.)

pactBo
pa

HCI(H,S0,)

KOH (NaOH)

H,0

Aly(SO4)s
(FeC|3)

Na,CO;

NaCl (Nast4)
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Kpurepnn onennpanus:

Ouenka "'5" cmaeumcsa, ecnu yueHuk:

1) IpaBMIIEHO OTIPENENII LIENb OTIBITa;

2) BBIIONHWI paboTy B MOIHOM 00BeMe ¢ coOfoIeHneM HE00X0AUMON
MOCJIEIOBATEIEHOCTH POBEIICHUS OITBITOB W U3MEPEHHIA;

3) caMOCTOSITETTFHO M PAlMOHATIBHO BHIOpAN M IMOATOTOBHII [UIS OIIBITA
HeoOxommuMoe 00opyIoBaHWE, BCE ONBITHI MPOBEN B YCIOBHAX W PEXHAMAX,
o0ecreynBaOMMX IOJY4YEHHE pEe3yJbTaTOB M BHIBOJOB C HaWOOJBILNCH
TOYHOCTBIO;

4) Hay4HO I'pPaMOTHO, JIOTUYHO ONHKCall HaOII0ACHHS U CHOPMYIHPOBAI
BBIBOJIBI M3 OIBbITAa. B TIpencTaBleHHOM OTYeTe MNPaBHIBHO W aKKypaTHO
BBITIOJTHUIT BCE 3aIMCH, TaOJINIBI, PUCYHKH, YEPTEXKH, rPadMKH, BHIYUCICHUS U
cZema BBIBOJIBL,

5) mpaBMIIFHO BBIITOTHUII aHAJIH3 IOTpenrHocTe (9-11 kmaccsr).

6) TpPOSBISIET OPTraHW3ALHOHHO-TPYAOBBIE YMEHHS (TOIACPKUBACT
YUCTOTy pabodero Mecra M MOPSAAOK Ha CTOJE, SKOHOMHO HCIIONB3YET
pacxoHBIC MaTEPHAIIEI).

7) DJKCHEpHMMEHT OCYMIECTBISIET N0 IUIAHY C YYeTOM TEXHUKHU
0€301acHOCTH M TpaBHJI PadOTHI ¢ MaTepuaIaMu U 000pyJOBaHHEM.

Ouyenka ''4" cmasumcsa, eciu yueHUK 6blNOJHUI MPEOOGAHUA K
ouenke ""5", Ho:

1. OmBIT MPOBOIWI B YCIIOBHSX, HE OOECIIEUMBAIOIIUX OCTATOYHOM
TOYHOCTH U3MEPEHUN;

2. win OBIIO AOMYIICHO Ba-TPH HEA0YETa,

3. wm He Ooee 0HOM Herpy0oii OMIOKA ¥ OJHOTO HEJI0YeTa,

4. WM 3KCTIEPUMEHT MPOBEACH HE MOIHOCTHIO;

5. WM B ONHCaHWH HAONIONEHWA W3 OIBITA JNOIYCTHI HETOYHOCTH,
BBEIBOZIBI CJICJIAN HETIOHBIC.

Ouyenka ""3" cmasumcs, ecnu yuenux:

1. mpaBWIBHO OMPEHEIII IeNb OIBITa; Pa0OTy BBIMOIHICT MPABHIBHO
HE MEHee YeM HAroJOBHHY, OJIHAKO O00BbEM BBHITIOJHEHHONW YacTH TaKOB, YTO
MO3BOIACT MOJYYUTH MNPABUJIBHBIC PE3YJIbTAaTbl W BBLIBOABLI IO OCHOBHBIM,
MIPUHIIMITAAIHHO BaXXHBIM 3aJ1adaM padoThI;

2. vy moabop 06opyaoBaHus, 00BEKTOB, MATEPHAIIOB, a TAKXKE PAaOOTHI
M0 Hayajly OMbITa MPOBEN C IOMOIIBIO YYHUTEINs; WIM B XOJE MPOBEACHHS
OIbITa ¥ W3MEPEHWH OBLIM JIOMYIIEHBl OMMOKM B ONMCAHWHM HAOJIOACHHH,
(hopMyITMPOBAaHHUH BHIBOIOB,;

3. ONBIT IPOBOAWJICS B HEPAIMOHAIBHBIX YCIOBHUSIX, YTO HPHUBENO K
MOJIYYCHHIO PE3YJIbTaToB C OOJBIICH MOTPENIHOCTBIO; MM B OT4ETE OBUTH
JIONYIIEHBI B OOIIEeH CIOXHOCTH He OoJiee ABYX OMIMOOK (B 3aNUCSX €AWHMUIL,
M3MEpEeHUsIX, B BBIUUCICHUAX, Trpadukax, Tabnumax, cxemax, aHalu3e
MOTPEIIHOCTEH | T.J.) HE MPUHIMITHAILHOTO JJIS TaHHOH paboTHl Xapakrepa,
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HO TNOBJIMSBLIMX Ha PE3YJbTAaT BBHINOJHEHUS; MM HE BBIINOJHEH COBCEM HIIH
BBITIOJTHEH HEBEPHO aHaJIN3 norperrHocTeit (9-11 kiacce);

4. momyckaet rpyOyro ommOKy B X0/1€ SKCIIepUMeHTa (B 00BSICHEHHH, B
odopmieHnn paboTHI, B COONIONCHHH NPABWJI TEXHHUKH O€30MACHOCTH TpHU
pabore ¢ MaTepmamamMu W OOOpPYIOBaHMEM), KOTOpas HCHPABISIETCS IO
TpeOOBAHUIO YIUTEIIA.

Ouenka ""2" cmaeumcsa, ecnu yueHuk:

1. He ompeneNul CaMOCTOSATENILHO 1I€Jb OIBITA; BBIOJIHWI PadOTy He
MOJIHOCTBIO, HE MOJATOTOBHJI HY)XHOE 00OpYyAOBaHHWE U 00BEM BBHINOJIHEHHOM
4acTH paOO0Thl HE O3BOJISIET C/IENIAaTh PABHUIIBHBIX BBIBOJIOB;

2. WM OTIBITHI, U3MEPEHUS], BBIYUCICHHUS, HAOIIOICHHS TPOU3BOAMINCE
HETNpaBUIILHO;

3. nm B Xo4€e paboThI M B OTYETE OOHAPY)KWIINCHh B COBOKYITHOCTH BCE
HEIOCTAaTKH, OTMEUCHHBIC B TPEOOBaHUAX K oIleHKe "3";

4. momryckaet nBe (u Oonee) rpyOble OITHOKH B XOJ€ IKCIIEPUMEHTA, B
0o0BsicHeHNH, B O(GOpMIICHHH pabOTHl, B COONIOACHWH NPABII TEXHUKU
6ezomacHocTH Tpu paboTe ¢ BemiecTBAaMHU M O0OpPYIOBaHHEM, KOTOpPBIC HE
MOXET HCTIPaBHUTh JaKe 110 TPEOOBAHHIO yIHTEIS.
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Tema 1.6 Xumuyeckue peakuuu

IIpakTnueckoe 3ansirue Ne 2
Pacder ckopocTeii XUMHYECKHX peaKkuuil. Y IPaKHeHUsI HA CMellleHHue
xuMH4eckoro papHoBecusi. Cocrapiienue ypapHenuii OBP meronom
J1IeKTPOHHOr0 6ajanca. OnpeesieHNe OKHCIUTeIell 1 BOCCTAHOBHTEJIEH.,

lle.m, paﬁOTbI: pacCUUTBIBATL CKOPOCTh, OINPCAC/IATE 3aBUCUMOCTb
CKOPOCTH PCEAKIMHU OT Pa3sHbIX (baKTOpOB; OINPCACIATL YCJIOBUA NPOTCKAaHUA
peaKlII/Iﬁ B HY>KHOM HallpaBJICHUU. ypaBHI/IBaTI) OKHCIIUTCIIBHO-BOCCTAHOBUTCIIHHBIC
pe€akuuu; OornpeacsiTb OKUCIUTEIbL U BOCCTAHOBUTE]Ib.

BeinoJsinus padory, Bel Oyaere:

YMETb:
—  paccUHTHIBaTh CKOPOCTH, TETIIOBOH 3 (EKT peaKIiuii;
—  ONIpeneNsATh 3aBUCHMOCTh CKOPOCTH PEaKIUH OT Pa3HBIX (haKTOPOB;
—  ONpeneNATh YCIOBHS NPOTEKaHUs Peaknnii B Hy)KHOM HalpaBJICHHY;
—  YpaBHHBATh OKHCIHTEIHHO-BOCCTAHOBHUTEIILHBIC PEaKIHN;
—  OHIpeneNsiTh OKUCIUTENb U BOCCTAHOBHUTENb.

MarepuajibHoe ofecredeHne:
Tabmuma /.M. MenneneeBa, KOHCTICKT JICKIIUH.

3ananue:
1. KomrektuBHast paboTa (33241 IjIs1 COBMECTHOTO PEIIICHYIS):
2. CamocrosiTenpHast paboTa (3a1a49d TSl CAMOCTOSATEIFHOTO PEIICHHS):

[opsaok BbInoIHEHHs PadOThI:

1. Paccumraiite CKOPOCTh XUMHUYECKOH PEaKII

2. PaccunTaiite XMMHYECKOE PaBHOBECHE PEAKIIIN
Xoa padoTsI:

1. Paccumraiite ckopocth peakmud Ny +  O0y22NOgy), ecmm
xoHmenTparst O, 3a 10 ¢ mmensiercs ot 20 mons/1 g0 30 MomB/mI.
YBeM4MBACTCSI MITH YMEHBIIIAECTCS] CKOPOCTh peaKiu’?

2. Paccuuraiite, Kak ©3MEHHUTCS CKOPOCTh peakimu 2SO0z 250,, ecimu
a) koHIeHTparys SOz ¢ 1 MOJB/T yBEMIYIHATCS 10 3 MOJIB/I;

6) Temmeparypa camsutcs Ha 30°C (TemmepaTypHbIii Ko duimeHT y=2).

3. VYkaxwure, kakue (akTopbl (Temreparypa, JaBleHHE, KOHLEHTpalH) W
KakuM 00pa3oM (TIOBBICHTH WM TOHW3HUTH) HYXKHO H3MEHHTH, YTOOBI
CIIBUHYTb BIPAaBO XMMHYECKOE PABHOBECHE CUCTEMBI:

N2 rast3H2 (a2 2NH3 ) (AH = - 88 kJI>x/MOJIB).
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1. Paccuwmraiite ckopocts peakimu 2C + O, 2 2CO, ecnu xoHueHTparms O,
3a 5 ¢ m3Menserca oT 20 MOIB/JI 0 5 MOJIB/I. YBEIMYHBAECTCS WIA
YMEHBIIIACTCS] CKOPOCTh PEAKIINH?

2. Paccumraiite, Kak m3MeHHTCS CKOpocTh peakimn 2C + O, 2 2CO, ecmu:

a) KOHIICHTPAINIO KUCIIOpOa 8’BCJII/I'—II/ITB ¢ 2 MOJIB/JI 10 5 MOJIB/TI;
6) Temmeparypy cumsutb ¢ 60°C 10 20°C (TemmeparypHbIii KO3(HIHEHT
CKOPOCTH 3TOH PeaKIiK MPHUHSATH Y=2).

3. VYkaxwure, kakue (akTopbl (Temreparypa, JaBleHHE, KOHLEHTpalH) U
KakuM 00pa3oM (TIOBBICUTH WM TOHW3HUTH) HY)XHO HM3MEHHTH, YTOOBI
CIIBUHYTb BIPaBO XMMHYECKOE PABHOBECHE CUCTEMBI:

CH;+20,— CO,+2H,0  (AH =- 880 x/Ix/Mois).

4. MertonoM DBIEKTPOHHOro OajlaHca paccTaBbTe KOI(PPHUIUECHTH B

YpPaBHEHHSX OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEaKIINii:

C+ Hz = CH4

Hg(NO3), = Hg + NO, + O,

K;MnO, + H,0 = KMnO,4 + MnO, + KOH

KzSOg = KzSO4 + KzS

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

AgzO = Ag + 02

®opma npeacTaBIeHUS pe3ybTaTa:
BrimonHeHHBIE yIpaXXHSHUS U IPOU3BEICHHBIC PacUeTHI.

Kpurepuu onenuBanmus:
Ouyenka "'5" cmaeumcs, ecnu yueHux:
1. BBIOJHII paboTy 0€3 OIHUOOK M HEJI0YETOB;
2. nonmycTui He 6oyiee OHOTO HeA0YeTa.
Ouenka '"'4" cmaeumcs, ecnu y4eHHWK BBINOJIHWI pabOTy TOJHOCTBIO, HO
JIOITYCTHJI B HEM:
1. He GoJee oHOM HEerpyOOoi OIMOKH U OTHOTO HEA0YeTa,;
2. wim He OoJee IByX HEIOYETOB.
Ouyenka "3" cmaeumca, ecnu Y4YEHUK MpPaBWIBHO BBIIOJIHWI HE MEHee
MIOJIOBUHBI PaOOTHI MITH TOITYCTHII:
1. HEe Ooree ABYX TpyOBIX OMINOOK;
2. win He Ooiee OXHOM TpyOOil M OJHOM HerpyOOi OHIMOKM M OJHOTO
HeJI04eTa;
3. wm He 6oee ABYX-TpeX HErpyOBIX OMHOO0K;
4. wy ofHOM HeTpyOoit OIMMOKY U TPEeX HEI0YETOB;
5. WM TIpH OTCYTCTBUH OLIMOOK, HO MPU HAJINYUU YETHIPEX-TISITH HEJOYETOB.
Oyenka ""2" cmasumcs, ecnu yueHuk:
1. JOmycTMII YHCIO OMIMOOK W HEJOYETOB MPEBOCXOJSINEe HOPMY, IpH
KOTOPOI MOKET OBITh BRICTaBIICHA OlleHKa "3";
2. WK €CITM MPABHIIHHO BBIMTOJHIII MEHEE ITOJIOBHHEI PAa0OTHI
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Tema 1.7 MeTanjibl 1 HEMETAJLIBI

JlaGopaTopHas pa6ora Ne 2
KauecTBeHHbIE peakuuM Ha XJI0PHUA-, CyAb(aT-, CHIMKAT- U
KapOOHaT- HOHBI.

Henp paboThl: HAY4YUTHCA COCTABISATh YpPaBHEHUSA pEakUMid B
MOJICKYJISIPHOM U MOHHOM BHJI€; IPOBOAUTH PEaKIMM B3auMOJeicTBUS coneit
C KHCJIIOTAMH ¥ MEXay co00if; NpOBOIUTH KayeCTBEHHBIE PpEAKLUH
B3aUMO/ICHCTBUSI HAa Ha XJIOPHU]-, CYJIb(aT-, CUIMKAT- U KapOOHAT-aHHOHBI.

BoinosinuB padoty, Bl Oynere:
YMETb:
—  COCTaBJISITh YPaBHEHMs peakUui B MOJIEKYJIIPHOM U HOHHOM BUJIE;
—  MPOBOJAUTH PEaKUUU B3aUMOJECHCTBHUS COJIEH C KUCIOTAaMH U MEXAY
co0oii;
—  NPOBOJIUTH KAYECTBEHHBIE PEaKLMU B3aUMOJEHCTBUS Ha Ha XJIOPUA-,
cynb(at-, CHIHKAT- U KapOOHAT-aHUOHEL.

MarepuajibHoe ofecrnieyeHue:
PeakTuBHBI ITaTUB ¢ HAOOPOM PEAKTHBOB (IIEIOYH, KUCIOTHI, COJIH),
MPOOUPKH, MTUIETKH.

3ananue:

1. BCHOMHUTH TpaBHia MO TEXHHKE OE30MACHOCTH IPU MPBEICHUH
ma00paTOPHEIX padoT.

2. TlpouwnrtaTh UHCTPYKIHUIO IO MPOBEICHHUIO OIBITOB.

3. IlpuroroBuTh  HEOOXOAUMYIO  XUMHUYECKYI0  [OCYyQy H
000py/I0BaHHUE IS TPOBECHUS OTIBITOB.

4. TIpoBecTH OIBITHI.

5.  Odopmuth 1abopaTopHyio padboTy.

IMopsinok BeIMOJIHEHMSI PAGOTHI:
1. O6Hapyxkenue xnopua-annona Cl.
2. O6HapyskeHue cyibdar-annona SO,° .
3. OGHapyxeHue cumKar-annoHa SiOz” .
4. O6uapyxenne kapoouat-annona COz” .
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Xona paborsI:

Ombit Ne 1. O6Hapyxenue xnopua-annona Cl.

ITopsiioK BBEITIOTHEHUS OIIBITA:

1. Haneiire B mpobupky 2-3 kammm pactsopa conmu NaCl (KCl wmm
pactBopa cossio# kuciotsl HCl) u mpuiteiite 1-2 karmmm pacTBopa HUTpaTa
cepedbpa AgNO;. Habmronmafite oOpasoBaHme 0€lI0ro TBOPOKHUCTOTO OCaIKa
xnopuma cepedpa AgCl.

2. Hanmmure ypaBHeHHE peakliy B MOJIEKYJISIPHOW M MIOHHOH (opMax,
OTMEThTE I[BETa OOpa30BaBILMXCS OC3AKOB M HCXOJHBIX pAacTBOPOB H
Ha3BaHUsI BEIIECTB.

Omsit Ne 2. OGHapyxenue cybpar-annona SO,7 .

[MopsiIoK BBHIONHEHHUS ONBITA!

1. Hamefite B mpoOupky 2-3 KaIum pacTBOpa, CONEpPIKAIIETO CyIb(aT-
aHHOH SO42’ (Na,SOy4, ZnSO,, FeSOy4, H,SO4 u T.11.) u npuineiite 1-2 karmim
pactBopa xiopuma Oapus BaCl,. Hab6miopaiite o6pa3oBanue 6enoro
KPHUCTAJUTMYECKOTO ocazka cynbgaTa 6apus BaSO,.

2. Hanmmute ypaBHeHHE peaKIUl B MOJICKYIISIPHOI U HOHHOW (hopMax,
OTMEThTEC I[BETAa OOPa30BaBIIMXCS OCAAKOB M HCXOIHBIX pAacTBOPOB H
Ha3BaHUsI BEIIECTB.

OmnbiT Ne 3. OGHapyKeHHE CHIIMKAT-aHUOHA Sios”.

[MopsiIoK BBHIONHEHHUS ONBITA!

1. Hanefite B mpobupKy 2-3 Kaluid pacTBOpa, COACPIKAIICTO CHIIUKAT-
annon Si0z% (Na,SiOs, K,SiO3 u T.1. Wik K€l CUITMKATHBIA KaHIEIAPCKHUIA)
u npuieiite 1-2 kammu pactBopa comstHoir HCl wiu ceproit kuciorsr H,SOy,.
Hab6umronaiite obpazoBanue kpemuueBoil kucinotsl H,SiOg B Buje CTymHS Win
OEIBIX XITOTIBEB.

2. Hanmmure ypaBHEHHE peakUl B MOJICKYIISIPHOI W HOHHOW (hopMax,
OTMEThTE I[BETa OOpa30BaBIIMXCS OCAAKOB M HCXOIHBIX pAacTBOPOB H
Ha3BaHUsI BEIIECTB.

Onsit Ne 4. OGHapyskeHne kapGoHaT-aHnoHa CO52 .

[TopsiIoK BBITIOJIIHEHHUS OTIBITA!

1. Haneiite B mpoOupky 2-3 Kamau pacTBOpa, COAEPIKAIIETO CHUIIMKAT-
annon CiOz> (Na,COs;, K,CO; NaHCO; u T.i.) u npuieiite 1-2 kammm
pactBopa cossiHoit HCI wiu ceproit kucnotsr H,SO,. Habmronaiire BoiieneHne
my3bIpbKOB Ta3a. Kakoii ra3 Beigensiercs?

2. Harmmmre ypaBHEHHE peakUK B MOJIEKYJISIPHON M MOHHOH (hopmax,
OTMETHTEC [BETa HCXOJHBIX M O00pa30BaBIIMXCS PAcTBOPOB W Ha3BaHUS
BEILIECTB.

(I)opMa npeaocraBjaeHUus pesyjbTara
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Ortyer 0 npozenaHHoil paboTe, ypaBHEHHE PEaKIUU B MOJICKYJISIPHOM
W WOHHOW (pOopMax, BEIBOABI HA KAXKIBIA OIBIT, BEIBOJ MO BCEH JIaOOpaTOpHOM
pabore.

Kpurepuu ouennBanus:

Ouenka "'5" cmaeumcsa, ecnu yueHuk:

1) mpaBUIBHO ONPEAENINII IIETh OTIBITA;

2) BBINOJIHMI pabOTy B MOJHOM 00BbEME C COOIOJICHUEM HEOOX0ANMOM
MIOCJIE/I0BATEILHOCTHU MTPOBEJICHUS OIIBITOB U M3MEPEHHI;

3) caMOCTOSITENBHO M PAllMOHAIBHO BBIOpaN M HOATOTOBMII JUIS OIBITA
HeoOxoxuMoe 00Opy/OBaHHE, BCE ONBITHI MPOBEN B YCIOBUSX U PEXHUMaXx,
o0ecreynBaOMMX IOJy4YEHHE pEe3yJbTaTOB M BHIBOJOB C HaWOOJBILNCH
TOYHOCTBIO;

4) Hay4HO I'paMOTHO, JIOTUYHO ONHMCAJT HAOIIOACHUS U CHOPMYITHPOBAI
BBIBOJIBI M3 OIBITAa. B TpencTaBIeHHOM OTYETe NPaBHIBHO W AKKYypaTHO
BBITIOJTHWJI BCE 3aIHCH, TaOJINIBI, PUCYHKH, YEPTEXKH, IPaKH, BHIYUCICHUS U
CJIeNal BBIBOBI;

5) mpaBMIIFHO BBITOTHUII aHAJIH3 IOTpenrHocTei (9-11 kmaccsr).

6) TpOsABISIET OPraHU3ALMOHHO-TPYAOBBIE YMEHHs (IOJAEPIKUBACT
YUCTOTY pabodero Mecra M NOPAIOK Ha CTOJE, SKOHOMHO HCIOIb3YyeT
pacxXoHbIE MaTePUAIIBI).

7) OSKCHEpUMEHT OCYIIECTBISIET M0 IUIAHY C YYETOM TEeXHHKH
0€301acHOCTH M TIpaBHJI padOTHI ¢ MaTepuaIaMu U 000PyIOBaHHEM.

Ouyenka ''4" cmasumcsa, eciu yueHuK 6blNOJHUL MPEOOGAHUA K
ouenke ''5", no:

1. omBIT MPOBOIWI B YCIIOBHSAX, HE OOECIIEUMBAIOIINX JOCTATOYHOH
TOYHOCTH M3MEPEHHH;

2. vy OBIIO IOTYIIEHO JBAa-TPH HE0YETa,;

3. wim He Oostee 0/THOI HerpyOoi OMMOKM M OJTHOTO Heslo4eTa,

4. WM SKCTIEPUMEHT NIPOBEJICH HE TOJTHOCTHIO;

5. M B omucaHWM HAONIOACHHWH M3 OMbITAa JONMYCTWI HETOYHOCTH,
BBIBOJIBI CJIeJIaJl HETIOJIHBIE.

Ouyenka ""3" cmasumcs, ecnu yueHuk:

1. IpaBUIIBHO OMpEEIHI LeNb OIbITA; PabOTy BBIMOHSIET MPABUIBHO
HE MEHee YeM HAIOJIOBHHY, OJIHAKO 00BbEM BBIMOJIHEHHOH 4acTH TakoB, YTO
MO3BOJISIET TIOJNYYUTh IIPABWIBHBIE DPE3yJbTAaThl U BBIBOABI MO OCHOBHBIM,
NPUHIUITHAIEHO BaYKHBIM 33/1a4aM paboThI;

2. wiu noabop o0opynoBaHus, 00BEKTOB, MATEPHANIOB, a TAKXKe pabOTHI
[0 HayaJy OIBITa IPOBEN C IIOMOIIBIO YYHUTEINs; WIM B XOJE NPOBEACHUS
ONbITa ¥ M3MEpEHHH OBbUIM JNONYIIEHB ONIMOKM B ONMCAHWUM HAOJIOICHHH,
(hopMyITMPOBAaHHUH BHIBOIOB,;

3. OMBIT MPOBOAMJICS B HEPAIMOHAIBHBIX YCJIOBHUSIX, YTO MPHUBEIO K
MOJIYYEHUIO PE3yJIbTATOB C OOJbIIEH MOTPEITHOCTHIO; WM B OTYETE OBLIN
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JIONYIIEHBI B OOIIEH CIOXHOCTH He OoJiee ABYX OMIMOOK (B 3aNUCSX EAMHMIL,
U3MEPEHUSIX, B BBIUUCICHUAX, TIpaduKax, TabiIWIax, CXeMmax, aHaJInu3e
MOTPENIHOCTEH U T.A.) HE MPUHINUIHAIBHOTO JUIS AaHHOW paboThI Xapakrepa,
HO TOBIMSABIIMX HA PE3YNbTAaT BBHINOJHEHUS; WM HE BBINOJHEH COBCEM HIIH
BBITIOJTHEH HEBEPHO aHaJIN3 norperrHocteit (9-11 kiacce);

4. momyckaet rpy0Oyro OmmOKy B X0€ dKCIIEpUMeHTa (B OOBSICHEHUH, B
odopmieHHH paboTHI, B COONIONCHHH MPABWJI TEXHHUKH O€30MACHOCTH TpHU
pabote ¢ MarepuasamMu H OOOpYZOBaHHEM), KOTOpas HCIPABISETCS II0
TpeOOBaHUIO YUUTEIIS.

Ouyenka ""2" cmaeumcs, ecnu yuenuk:

1. He ompeneNul CaMOCTOSITENILHO 1I€JIb OIBITA; BHIOJIHWI paboTy He
MOJIHOCTBIO, HE MOJATOTOBHJI HY)XHOE 00OpYyAOBaHHWE U 00BEM BBHINOJIHEHHOM
4acTH pabOThI HE MTO3BOJISIET CAENATH MPABIIBHBIX BHIBOIOB;

2. MW OTIBITHI, U3MEPEHUSI, BEIYUCIICHUS, HAOIIOICHNS IPOU3BOIMINCH
HETIPaBWIBHO;

3. nnu B Xo7€ paboTHl M B OTYETE OOHAPYKWINCH B COBOKYITHOCTH BCE
HEIOCTAaTKH, OTMEUCHHBIC B TPEOOBaHMAX K oIleHKe "3";

4. momryckaet nBe (u Oonee) rpyOble OITHOKH B XOJ€ IKCIIEPUMEHTA, B
00BsiCHEHUH, B OGOpPMIICHHH paOOThI, B COOJIOACHUU NPABHJI TEXHUKU
Oe3omacHocTH Mpu padoTe ¢ BelmIECTBAMH M 00OpYJOBaHHEM, KOTOpbIE HE
MOXET HCIIPABHUTh JJaKe 110 TPeOOBAHHIO YUHTEIIS.
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Tema 2.2 Yr1eBoaopoabl U HX IPHPOJAHbIE HCTOYHHKH
IpakTuyeckas padora Ne 3

CocragpJjieHHe CTPYKTYPHBIX (OpMYJ1 OPraHH4YecKHuX BellecTB U UX

H30MepOoB.
Lens:
e HAay4YUTh OIpPENEeNATH YIJIEepPOd, BOIOPON, XJIOP B OPTaHUIECKUX
COCTMHEHUSX;

MO3HAKOMHUTh C  KAUYeCTBEHHBIMH  PpEaKUUsIMU  HEempelIeiabHbIX
YIIIE€BOIOPOIOB.

Beinonnus padoty, Bel Oyaete:

YMETb:

ONpeesATh  NPHUHAMICKHOCTh  BEIIECTB K  pasHBIM  Kilaccam
OpPraHuYecKUX COCANHEHUH;

BBITIOJIHATh XUMHUYSCKUH OKCIICPUMEHT: IO paCllO3HaBaAHUIO
BO)KHEHIINX U OPTraHMYECKUX COSANHEHUIH;

MatepuanbHoe oGecnedenue: mapadun, oxcun menu (II), cympdar

menu (1), m3BecTroBast niam GapuUTOBask BOJIA, METHASI IPOBOJIOKA, XJIOPOPOPM,
rekcaH, rekceH-l, 5%-ii coupTOBO# pacTBOp (eHMUIAIETUIICHA, TOJYOII,
pacTBOp MepMaHTaHaTa Kajus, KapOoHAT HATpHsl, OpOMHas BOJa, aMMUAYHBIN
pactBop xnopuna menu (I), maboparopHblii MTATHB, ITATHB A1 MPOOHPOK,
npoOHPKH, TPOOKA C ra300TBOIHOI TPYOKOW, CIUPTOBKA, CIIMYKH.

3ananue:
1. BcnomHMTH mpaBWia 1O TEXHUKE OE30MACHOCTH IPU MPOBEACHUH
nabopaTOpHBIX padoT.
[TpounTaTh MHCTPYKIMIO IO ITPOBECHUIO OTIBITOB.
3. [IlpuroroButh  HEOOXOAMMYIO  XHMHYECKyI0  HOCyay |
00opyioBaHue AJIs IPOBEJCHUS OTIBITOB.
IIpoBecTu ONBITHL.
5. Odopmuts nabopaTopHyo paboTy.

>

Ea

Xoa padoThl:

Onvim 1. Kauecmeennulii 21eMeHmMHbIIL AHATIU3 Y2]1€6000P0006
U UX 2a7102eHORPOU3EOOHBIX

Obuapyaicenue yenepooa u 8000pooa oxucienuem oxcuoom meou (1)

OOHapyXbTe yriepo 1 BOJOPOA B cocTaBe napaduHa.
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[purorosere cmeck u3 0,2—0,3 r napaduna u 1-2 r noporika okcuaa Mean
(IT). Cmechr moMecTHTe B MPOOUPKY, 3aCHIIIbTE CBEPXY CloeM okcuaa mernu (1
r). Ha KOMOUeK BaThI HaCHIITbTE HEMHOTO 00e3BOKeHHOTO cynbdarta menu (II)
W TIOMECTUTE B BEPXHIOI0 YacTh MpoOWpKH. 3akpoiire mpoOKoi ¢
ra300TBOAHON TpyOKoii. [IpoOupky 3akpemuTe TOPHU3OHTATHHO B JIalke
mratiBa. CBOOOAHEIN KOHEI] Ta300TBOJHOW TPYOKH OIYCTHTE B NPOOHPKY,
coIlepKamyto 2—3 MIJI U3BECTKOBOH mim 6apuTOBON BOIBL. CMECh OCTOPOIKHO
Harpeiire B IUIAMEHU CITUPTOBKH.

Kakune u3mMeHeHHs1 MPOM30IUIN C N3BECTKOBOM BOJIOH M OEJIBIM MOPOIIKOM
cynbpata wmemu (11)? 3anmmumre HaOmonaemble sBieHus. [lpuBeante
YpaBHEHHS BCEX MPOUCXOISAIINX PEAKIHH.

Ob6Hapyscenue eanoeenos npoboou Betlnvwmetina

[IpoBeanTe KadecTBEHHOE OIpeNelieHHe XJIopa B XJopodopme mpoOoit
BeitnpiiTeiina, OCHOBAaHHOM Ha  OKPAIUMBAHUM IUIAMEHH  JIETYYUMHU
raJIoreHUaMH MEJTH.

MenHyr0 MPOBOJIOKY C 3arHYTOM Ha KOHIE NETJIEeH MPOKAJIUTE B IJIAMEHU
CIIUPTOBKH JI0 TPEKpAIlleHUs] OKpamivMBaHus miuameHu. llocne oxmakaeHus
MPOBOJIOKY OIYCTHTE B XJIOPOGOPM M BHECHUTE B IIaMsl CIIMPTOBKH.

OtMeTbTe HaOII0JeHNSI.

IloueMy mnpoOMCXOAUT TIOYEPHEHUE MEIHOM IPOBOJOKM IIpU €€
MPOKAJMBAHUU B INIAMEHU CIIUPTOBKHU?

Kax m3MeHunscs 1BeT IlaMeHH CHUPTOBKHU MPU BHECEHUH IPOKAJECHHOU
METHOW POBOJIOKH, CMOYEHHOH XJIOpohopMom?

Onvim 2. Omnouwienue y2ne6o00poo0oe K pacmeopy nepmanzanama
Kanusa u Opomuou 6ooe

Oxucnenue y2ne6000p0008 NepManeaHamom Kaaus

Hcnpitaiite nelicTBUE pacTBOpa IIEpMAaHraHaTa Kalus Ha IIPEJCIIbHBIC,
HENpeJeNbHBIE U aDOMATUIECKUE YTIIEBOAOPO/IBI.

B 4 npobupku HaneiTe mo 2—3 M rekcaHa, rekceHa-1, gpeHunaneTuicHa,
Oenszona. B xaxmyo npoOupky g06aBeTe o 1—2 M1 pacTBOpa mepMaHTaHaTa
KaJus. 3aKpoiTe KaXKAylo IPOOHPKY MPOOKOH U MepeMeNIanTe CMech.

OTMeThTe HAOIIOACHUS.

Uro TpOHMCXOAWT TpPH  B3aUMOACWCTBUHM  TIeKcaHa, TeKceHa-1,
(heHmnaneTnieHa, OEH301a ¢ paCTBOPOM IIePMaHraHATa HATPUS?

Uem 00ycIOBICHO HM3MEHEHHE OKPACKH PAacTBOpa IEPMaHTaHaTa Kallus
OpY  B3aUMOJICWUCTBUM C TeKCCHOM-1 u (¢eHmnanetwieHoM? 3amuImire
YpaBHEHHUSI peaKuil.

Bzaumooeiicmsue yene6o0opodoe ¢ 6pomuoil 6000t
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B npobupky nanelite 2—3 mi rexcana u gobasbre 1-2 M OpOMHOI BOJIBI.
3akpoiite POOHPKY MPOOKOH U IepeMemIaiiTe CMeCh.

[ToBTOpHTE OMBIT C TEKCEHOM-1, (eHMNmanermieHoM, 0er3oIoM. OTMETbTE
HaOTIOICHUS.

B uwem mpuumMHA Pa3IMYHOTO MOBEICHUS HCCIEAYEMBIX COSAMHEHHH II0
OTHOIIICHHIO K OpOMHOI1 Bozie?

Crenaiite BbIBOA 00 OTHOLIEHHHM TIPEICIbHBIX, HEMPEACIbHBIX |
apoOMaTHYEeCKUX YTJIEeBOJOPOAOB K OpOMHOW BOJE, PacTBOpYy II€pMaHraHaTa
Kauusi.

Onoim 3. Obpazosanue auemunenuoos. Kauecmeennaa peaxkuyus Ha
KOHU€BYI0 MPOUHYIO C6A3b

B npobupky Hamedte 2-3 M 5%-ro cnmpTOBOTO  pacTBOpa
(heHmMMaeTHIICHA U JO00aBhTE aMMHAYHEIH pacTBOp xiopuna meau (1).

OTMeTpTe HAOMIOACHNUS. 3aNUIINTE YpaBHEHUE PEaKIIHH.

Uem o00ycioBieHa  CIIOCOOHOCTh  AIICTUJICHOBBIX  YIJICBOJOPOIOB
06pa3oBbIBaThH con’?

K kakoMy THIy peaki{ii MOXXHO OTHECTH pEaKIHi 00pa30BaHUs
aneTUIeHUI0B?

CnocobeH 11 qudeHuIaneThiIeH 00pa3oBbIBaTh alleTHICHU IbI?

®dopma npeAcTaBIeHUs Pe3yJbTaTa:

Ot4yeT 0 npojenanHoi paboTe, ypaBHEHHE PEaKUH B MOJICKYIISIPHOM 1
MOHHON (hopMax, BHIBOJBI Ha KaXIbIA OIBIT, BBIBOJ IO BCel J1abopaTopHON
pabore.

Kpurepuu ouenuBanus:

Ouyenka "'5" cmaeumcs, ecnu yuenuk:

1) mpaBMWIIBHO OTIPENIeNNII LIeNb OTIBITa;

2) BBINOJHWI PaboOTy B HOJHOM 00beMe ¢ COOJII0ICHHEM HEO0XO0IMMOi
MOCJIE/IOBATENILHOCTH MPOBE/ICHUS ONIBITOB U MU3MEPEHHIA;

3) cCaMOCTOSTENBHO M PAIMOHATIBHO BHIOpAN M MOATOTOBHMII [Tl OIBITA
HeoOxoxnMoe 00Opy/IOBaHKE, BCE OMBITHI MPOBEJ B YCIOBUSX U PEXHMaXx,
obecrieuynBaOMMX IOJy4YEHHE pE3yJbTaTOB M BHIBOJOB C HaWOOJBILNCH
TOYHOCTBIO;

4) Hay4HO IpaMOTHO, JIOTUYHO ONKUcaj HAOII0IeHNs U chopMynnpoBain
BBIBOJIBI M3 OIBITAa. B TpencTaBleHHOM OTYeTe NPaBHIBHO W aKKypaTHO
BBITIOJTHWJI BCE 3aIHCH, TaOJINIBI, PUCYHKH, YEPTEXKH, IPadMKH, BHIYUCICHUS U
CJienal BbIBOIbI;

5) mpaBWIBHO BBITIONHWII aHAIH3 MorpentHocTed (9-11 kmaccorn).
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6) TpOSBIAET OPraHMW3AlMOHHO-TPYJIOBbIE yMEHMs (TIOAJECpPIKUBAET
YUCTOTY pabodero MecTa W MOPSIOK Ha CTOJIE, SKOHOMHO HCIIOJIB3YET
pacxoTHbIE MaTEPHAIIBI).

7) OSKCHEPHMEHT OCYIIECTBISIET MO IUIAHYy C YYEeTOM TEXHHKH
0e30MacHOCTH U TIPaBHII pabOTHI ¢ MaTepHajIaMH U 000PYIOBaHHEM.

Ouenka ''4" cmasumcsa, eciu yueHuK 6bINOJIHUIL MPedOGAHUA K
ouenke ""5", no:

1. OmBIT MPOBOIWI B YCIIOBHSX, HE OOECIICUMBAIOIIUX OCTATOYHOH
TOYHOCTH M3MEPEHHH;

2. Wi OBUTO JIOTYILEHO JIBa-TPU HEA0UETa;

3. wu He OoJiee 0JTHOI HerpyOoii OIIMOKK M OJTHOTO HeJloveTa,

4. WM SKCTIEPUMEHT NPOBEJICH HE TIOJIHOCTHIO;

5. WM B ONMMCAaHWM HAONIOAECHWH M3 OINBITAa JOMYCTHJI HETOYHOCTH,
BBIBOJIBI CJICJIAJl HEMOJIHBIE.

Ouyenka ""3" cmasumcs, ecnu yuenux:

1. IpaBUIIBHO ONPEIETHI LN OIBITA; PAOOTY BBHINOIHSIET MPABUIBHO
HEe MEHee YeM HaIOJOBHHY, OJHAKO OOBEM BBINOIHEHHON YacTH TakoB, UTO
MO3BOJISIET TIONYYHTh HPABWIBHBIC DPE3yNbTAaThl W BHIBOABI II0 OCHOBHBIM,
NPUHLIUITHAIBHO BOXKHBIM 331a4aM paboThI;

2. wiu noadop 00opyaoBaHus, 00HEKTOB, MATEPHAIIOB, & TAKIKE PAOOTHI
M0 Hayaly OIbITa IPOBEN C IIOMOILIBIO YYHUTEINs; WIM B XOJE MPOBEACHUS
OIbITa ¥ M3MEPEHHH ObUIM NONYyIIEHB OLIMOKM B ONMCAHUM HAOJIOACHHH,
(hopMyITHUPOBAaHHUH BBHIBOJIOB,;

3. ONBIT MPOBOAMJICS B HEPAIMOHAIBHBIX YCJIOBHUSIX, YTO MPHUBENO K
TIOJYYCHHIO PE3YJbTaToOB C OOJBIIEH MOTPENIHOCThIO; MM B OT4ETE OBUTH
JIOMYIIEHBI B OOIIEH CIOXHOCTH He OoJiee ABYX OMIMOOK (B 3alUCSX €AWHMUIL,
U3MEpEeHUsIX, B BBIUUCICHUAX, Trpadukax, TabIMIax, CcXeMmax, aHaIn3e
MOTPENIHOCTEeH U T./1.) HE NPUHIMIHAIBGHOTO JUIs IaHHOW paboThl Xapakrepa,
HO TIOBJMSBIIMX Ha PE3YNbTAaT BBHINOJHEHUS; WM HE BBITOJHEH COBCEM HIIH
BEITIOJTHEH HEBEPHO aHAIM3 morperrHocteit (9-11 kmacce);

4. nomyckaet rpy0Oyro OmIHOKY B X0J€ dKCIIepUMEHTa (B 00BSICHEHUH, B
opopmieHnn pabOTHl, B COONIIOIEHWU TPaBUI TEXHUKU OE30MACHOCTH IMPH
paboTe ¢ MarepuaJaMd W OOOPYJOBaHHEM), KOTOpash HCIPABIAETCSA IO
TpeOOBAHUIO YIHUTEIIA.

Oyenka ""2" cmasumcs, ecnu yueHuk:

1. He ompeneNul CaMOCTOSITENILHO 1IEJIb OIIBITA; BBIOJIHWI paboTy He
MOJIHOCTBIO, HE MOJTrOTOBHI HY)XHOE 00OpyZOBaHHWE U 00BEM BBHINOJIHEHHOM
YyacTH paboThI HE MTO3BOJISIET CAENATh MPABIILHBIX BHIBOIOB;

2. WIN OIIBITHI, U3MEPEHUsI, BEIYMCIICHUS, HAOII0ICHNS] IPOU3BOIMIIUCE
HENpaBUWILHO;

3. mm B Xo/Jie paboTHl M B OTYETE OOHAPYKWIINCH B COBOKYITHOCTH BCE
HEJ0CTaTKH, OTMEYCHHbIE B TPEOOBAHUAX K OlleHKe "3";
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4. momyckaet nBe (u Oosee) rpyObie OIUMOKH B XOJ€ IKCICPUMECHTA, B
0o0BsicHeHNH, B OGOpMIIEHHH pabOTHl, B COONIOACHWH NPABMI TEXHUKU
Oe3omacHOCTH TpH paboTe ¢ BEmIECTBAMH M O00OpYyIOBaHHEM, KOTOPHIE HE
MOJKET HCIPABUTB JaKe M0 TPEOOBAHHIO YUHUTEIIS.
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Tema Ne 2.4. AzoTcoaep:kamue OpraHu4ecKie coeJUHEeHN.
Hoaumepsl.

JlaGopaTopHas padora Ne3
KauyecTBeHHbIEe peakIIuu 0eJIKOB.

Ieab padoThl: HAYIUTHCS OOHAPYKUBATh MENTHIHBIE CBSI3U B OENIKaX,
0oOHapy>XuBaTh OEH30JIbHBIC KOJIbIa, OOHAPYKUBATH CEPY B MOJIEKYyJax Oelka.

Beinosanus 3Ty padorty, Bel Oynere:

YMETb:

— TIPOBOJWUTH HECIIOKHBIE pEaKIUU II0 OOHapyXeHuro Oenka B
00BEKTaX;

— OMpeleNaTh 0 INOSABICHUI0 COOTBETCTBYIOIIETO OKpaIlUBaHUA
Hajuue Oenka B 00beKTax.

Mamepuanvnoe obecneyenue. pPEaKTHBHBIN IUTATHB, NIPOOHPKH,
HarpeBaTeNbHbIA 3JIEMEHT, PAacTBOPHI OENKa, PacTBOPHI TMAPOKCHAA HATPHS
nnn kanws, cynbdara menu (llcomm Tsokemoro MeTamna (HampuMep, CBUHIIA),
KOHIICHTPHUPOBaHHAsI a30THAS KUCJIOTa, IUCTUIUTMPOBAHHAS BOJA.

3aganmue:

1. BcrnomHUTH MpaBuiIa MO TEXHUKE OE30MaCHOCTH IPU MPBEICHUH
1a60paTopHBIX paboT.

2. IlpounTtaTh MHCTPYKIHIO IO MPOBEJCHHUIO OIBITOB.

3. [IlpuroroButh  HEOOXOAMMYID  XHMHYECKYI0  NOCYAy H
000pyI0BaHUE JUTS IPOBEACHHS OIBITOB.

4. TlpoBecTH ONBITHI.

5.  Odopmuts mabopaTopHyIO padoTy.

[opsiaok BbINoJIHEHUs PadOThI:

1. OOHapyKeHHe IENTHAHBIX CBsI3eH (OMypeToBas peaKius)

2. O0HapyxeHUe OCH30IBHBIX KOJel (KCAaHTOIPOTEHHOBAS PEaKITHs)
3. OOnapyxeHue cepbl B MoJeKynax Oenka (CynbGTruapuiIbHAsS
peaxiyst)

Xoa padoThI:
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LBeTHBIEe peakunu 6eJIKOB

IMopsiiok BEIMOTHEHHS OMBITA
1. B Tpu mpoGupku Hamneitre mo 0,5 M1 pacTBOpa IMIHOTO Oelka.
OmnprT Nel. OGHapy KeHHe NENTHAHBIX CBs3eH (OMypeToBas peakius)

2. B mepByto mpobupKy HajeiTe mo Heckoapko kanens menoun (KOH
mmm NaOH) wu pactBopa CuSO, HaGmomaiite moOsBICHHE KpacHO-
(hroNeTOBOrO OKpaIINBaHHUS.

Omnebit No2. O6HapyxeHHe OEH30JIbHBIX KOJIell (KCAHTOIIPOTENHOBAs PEaKIIHs)

3. Bo Bropyn mpoOupKy J00aBbTE  HECKOJIBKO  Kareib
KOHIIEHTpUpoBaHHO! a3oTHOU KucioTel HNO;3; (OctopoxHo!). Habmromatite
MOSIBJICHHE SIPKO-XKEITOTO0 O0CajKa, JOKa3bIBAIOUIEr0 HajJu4yhe OEH30JBbHOTO
KOJIbIIa B MOJIEKYJIE Oelika.

OmnpiT Ne3. OOHapykeHHE cephbl B MOJIEKyJax Oeika (CyabPpTuapiIbHas
peaxist)

4. B TpeThio npoOHpKy 100aBbTE HECKOIBKO Kaleidb pacTBOpa anerarta
ceunia (1) — (CH3;COO),Pb u mienoun, narpeiite. Habmrogaiite BblmaaeHue
YepHoro ocazika PDS, noka3pIBaloIIero HAITMYKE cephl B MOJIEKYJIe OelKa.

5. Cnenaiite 3aKkiIFOUCHHE O pEaKLUsIX OOHApYKEHUs Oeika B 00bEKTax.

®dopma npeaocTaBieHus pe3yabTaTa
OTueT O MpPOJAETaHHOW padOTe, BBIBOJABI HA KaXbIi OIIBIT, 3aMOJHCHHAS
TaOJIUIIa, BBIBOJ IO BCeil 1abopaTopHOii paboTte

Kpurepuu ouenuBanus:

Ouyenka "'5" cmasumcs, ecnu yuenux:

1) mpaBMIIBHO ONPE/IENNII 1IETTh OTIBITA;

2) BBIIOJHWI paboTy B MOTHOM 00BeMe ¢ cOONFOIeHHEM HE00X0AUMON
TIOCJIC/I0BATEILHOCTHU TTPOBEICHNS ONBITOB U M3MEPEHHH;

3) caMOCTOSITENBHO M PAIMOHAIBHO BHIOpaN M HOATOTOBHMII JUIS OIBITA
HeoOxouMoe 000py/IOBaHKHE, BCE OMbBITHI MPOBEN B YCIOBUSIX U PEXHUMaXx,
o0ecrieynBaOIMX IOMyYeHHE pe3ylIbTaTOB M BHIBOJOB C HauOOJbIIEH
TOYHOCTBIO;

4) HayYHO TPaMOTHO, JJOTUYHO OMHUCANl HAOMIOAeHUS U cHOpMyTHUpOBAT
BBIBOJIBI M3 OMbITAa. B TIpeACTaBIEHHOM OTYETe MNPaBHIBHO W AaKKypaTHO
BBITIOJTHUJI BCE 3aIMCH, TaOJINIBI, PUCYHKH, YEPTEXKH, IPadMKH, BHIYUCICHUS U
CJIeNall BBIBOIBI;

5) npaBWIIBHO BBIIOJIHUI aHAIM3 rorpemHoctei (9-11 kmaccsr).

6) TpoSABIAET OPraHU3AIMOHHO-TPYJOBbIE yMEHHs (TIOAJEPKUBAET
YUCTOTY paboyero Mecta W MOPSJOK Ha CTOJIE, HKOHOMHO HCIIOJIB3YET
pacxo/iHble MaTEpPHAIIBI).

7) OSKCHEpUMEHT OCYIIECTBISIET M0 IUIAHY C YYETOM TEeXHHKH
6e301MacHOCTH U IPaBHII pabOTHI ¢ MaTepHaIaMH U 000PYIOBaHHUEM.

27



Ouyenka ''4" cmasumcsa, eciu yueHuK 6blnOJHUI MPeOdOAHUA K
ouenke "5", no:

1. omBIT MPOBOOWI B YCIIOBHAX, HE OOECIIECUMBAIOIINX JOCTATOYHOH
TOYHOCTH U3MEPEHUN;

2. ym OBIIO TOTYIIEHO JBA-TPH HEOYETa,;

3. wm He 6otee 0qHOM Herpy0oii OmIOKK ¥ OJHOTO HEJO0YETa,

4. Uy SKCTIEPUMEHT NPOBEJICH HE MOJTHOCTHIO;

5. WM B ONMMCAHWUM HAOJIIOAEHUH W3 OIBITA JOMYCTWJI HETOYHOCTH,
BBIBOJIBI CJIEJIAJl HEMIOJIHBIE.

Ouyenka ""3" cmasumcs, ecnu yuenuk:

1. IpaBUIIBHO OMNpPEEHI LENb ONBITA; PAOOTy BBHINOJIHSET MPABUIBHO
He MEHee YeM HaIoJOBHHY, OJHAKO OOBEM BBINOJHEHHON YacTH TakKOB, YTO
MO3BOJISIET TIONYYHUTh IPABWIBHBIE DPE3yAbTAaThl W BHIBOABI II0 OCHOBHBIM,
NPUHIUIHAIEHO BayKHBIM 331a4aM paboThI;

2. wim moabop o0opynoBaHMs, 00BEKTOB, MATEPHAIIOB, a TAKKE PaOOTHI
[0 HAyYaJly OIBITa IPOBEN C IIOMOIIBIO YUYHUTENS; WIM B XOJE MPOBEACHHA
ONbITA ¥ M3MEPEHUH OBIIM JIOIMYIIEHBI OMMOKH B ONMCAHWHM HAOIIOACHHH,
(hopMyITHMpPOBAaHHUH BBHIBOJIOB,;

3. OMBIT MPOBOAWJICS B HEPAIMOHAIBHBIX YCJIOBHUSIX, YTO MPHUBEIO K
MOJYYCHUIO PE3YJIbTATOB C OOJBIICH MOrPEHIHOCTHIO; WM B OTYéTe ObUIH
JIONYIIEHBI B O0IIEeH CIOXKHOCTH He Ooliee ABYX OIIMOOK (B 3alTUCAX €AWHMII,
U3MEpEeHUsIX, B BBIUUCICHUAX, Trpadukax, Tabnuuax, cxemax, aHalu3e
MOTPENIHOCTEH U T.J1.) HE NPUHLINIHAIBLHOTO JUIs JaHHOHW paboThl Xapakrepa,
HO TMOBJHSBUIMX Ha PE3YJIbTAT BBINOJHEHUS; MM HE BBINOJHEH COBCEM HJIH
BBITIOJTHEH HEBEPHO aHAIN3 NorperrHocteit (9-11 kmacce);

4. momyckaet rpyOyr0 ommOKy B X0/i€ SKCIIepUMeHTa (B 00BSICHEHHUH, B
odopmiieHnn paboTHI, B COONIOAEHNM TPaBHI TEXHWKH OE30MACHOCTH IPH
pabore ¢ MarepuamaMu H OOOpYZOBaHHEM), KOTOpas HCIPABISETCS 10
TpeOOBaHUIO YUUTEIIS.

Ouyenka ""2" cmasumcs, ecnu yuenux:

1. He ompeneNuil CaMOCTOSTENILHO 11€J1b OIBITA; BBIMOJIHWI PaboTy He
MOJIHOCTBIO, HE MOJTrOTOBMJI HY)XXHOE 00OpYZOBaHHE U 00BEM BBINNOJHEHHOM
4acTH pabOThl HE MO3BOJISIET CHIENIATh IIPABHUIIBHBIX BBIBOJIOB;

2. WJIN OTIBITHI, U3MEPEHUsI, BEIYUCIICHUSI, HAOJIIOICHUS] IPOU3BOIUIIUCE
HeTPaBUIIbHO;

3. nm B Xojie paboThl ¥ B 0OTYETE OOHAPY)KWIIUCH B COBOKYITHOCTH BCE
HEJIOCTATKH, OTMEYCHHBIC B TPEOOBaHUAX K OIlcHKe "3";

4. nomyckaet nBe (1 Oosiee) TpyOble OMIMOKK B XOJ€ IKCIIEPUMEHTa, B
00bscHeHNH, B O(GOPMIICHHH pPa0OTHl, B COOJIIOAEHMM NPaBHI TEXHHUKH
Oe3zomacHocTu mpu paboTe ¢ BemlecTBAMH M 00OpYJOBaHHEM, KOTOpHIE He
MOXeET UCTIPABUTH Jlaxe o TpeOOBaHUIO YUUTEIIS.
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