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IMPABUJIA PABOTbBI
B KABUHETE XUMHWHU U TEXHUKA BE30OITACHOCTH

YenemHoe BRIMOIHEHUE Ja00OPAaTOPHOTO MPAKTUKYMa BO3MOXKHO JIUIIbL TPH
COOJTIOZICHUH MPaBUI PabOTHI B JabopaTopuu, TpeOOBaHUI TEXHUKH O€301MaCHOCTH
U TUrueHsl Tpyrna. Bo Bpems pabGorel B jaboparopuu COONIOZANTE YUCTOTY,
TUIINHY U TOPSIOK.

[Ipucrynaiite k paboTe TONBKO C pa3pelieHHus MpernojaaBaTesis U MOCIie
MOJIHOTO YCBOEHHs Bcex €€ omeparuil. 3ampemaercs MpOU3BOAUTH PabOThl, HE
CBSI3aHHBIEC HETIOCPEACTBEHHO C BBHIMOJIHEHUEM 3aJjaHus. B xabuHeTe 3amperaercs
NPUHUMATh MHIIY, TUTh BOY, KYPUTh.

Bo BpeMms paboThl He cleayeT KacaThCs JHUIA pyKaMH, TaK Kak MHOTHE
OpraHUYECKHE BEIIECTBA CHJIBHO pa3lpa)kaloT KOXKY, a NpU MOMNaJaHHM Ha
CIIM3UCTYI0 O00OJOYKY IJIa3 BBI3bIBAIOT CHJIBHOE JOKEHHE M TOCIeIyouee
BOCIIAJICHUE.

Bo Bpemsi HarpeBaHusl JKUIKOCTEH WM TBEPABIX TEN B MPOOMpKax (WU
KOJI0aX) HE HampaBlITe OTBEPCTHE cOCyla Ha cebs WiId Ha coceleH, He
3arisAbIBaiiTe B NMpOOUpPKU (KOJIOBI) CBEpPXy, TaK Kak B CiIy4ae BO3MOXHOIO
BbIOpOCA HarpeToro BEIECTBA MOXKET IPOM30MTH HECUACTHBIN CITydai.

HarpeBanue mnpoOMpOK © JOpyrMX CTEKISHHBIX COCYJOB  CJEIyeT
IIPOU3BOJIUTH OYEHb OCTOPOYKHO M MOCTENEHHO; NEpe]l HarpeBaHUEM Ha IJIAMEHH,
necyaHoi 0aHe mpoOupKa WIH COCYH TOJKHBI OBITh BEITEPTHI CHAPYKU HACYXO.

Kareropuuecku 3ampeniaercss mpoOoBaTh KakHe-TMOO BEIECTBA HAa BKYC.
Omnpenensarp 3amax COeIWHEHUS MOXKHO, OCTOPOYKHO HAmpaBisisl K cebe ero mapsl
JIETKUM JBUKXEHUEM PYKHU.

OcTaTky XMMHUYECKUX PEAKTHBOB CIMBAIOTCS B MpEAHA3HAYCHHbIE I HUX
CHelMalIbHbIe CKJISHKM, Haxonslluecs B BBITSDKHbIX Hikagax. He Opocaiite B
pPaKkoBUHBI OyMary, IecoK, OMTOE CTEKIIO U IPYrue TBEPAbIE IPEIMETHI.

Paznutble KUCIOTHI M ILEIOYM CIEAYeT CHadalla 3achlllaTh MECKOM, 3aTeM
HEUTpaNIU30BaTh U TOJBKO MOCIIE 3TOTO MPOBOAUTH YOOPKY.

OcCKOJIKM CTeKJIa Hafo coOOMpaTh MpU MOMOIIH LIETKU U COBKA.

[oproune u JIErKOBOCIUIAMEHSAIOIIMECS >KUJIKOCTH HENb3sl HarpeBarb B
npuOopax Ha OTKPBITOM IUIaMEHU. ODTH BELIECTBAa HAarpeBalOT M OTIOHSIOT Ha
AIIEKTPUUYECKOM, BOJSHOM WJIM BO3MYIIHONW OaHE CO CKPBITHIM HarpeBaTeIbHBIM
AIIEMEHTOM.

[Ipy BO3HMKHOBEHHMU TOXKapa HEMEIJIEHHO BBIKIIOUUTE 3JIEKTPONPUOOPHI,
yOepuTe Bce TOprOYME BEUIECTBAa IMMOAAJBIIE OT OTHS, 3aCHIIBTE IECKOM WU
HAKpOWTE BOMJIOUHBIM, HIEPCTIHBIM WM acOECTOBBIM OJESJIOM Odar moXxapa.
Bornpioe miaMs Tymar ¢ MOMOIIBIO YIIIEKUCIOTHBIX OrHeTymuTene. O cuabHOM

MOYKape CJIeAyeT TOT Yac K€ COOOITUTh ASKYPHOMY (TIOKAPHON OXpaHe).
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Ecnu 3aropurcs onexna, MOCTpalaBIIEro cieayeT OONWUTh BOAOW HIIU
HEMEJUICHHO TOBAJIUTH HA MOJ U HAKPHITH BOMJIOUHBIM I HIEPCTSHBIM OZESIIOM,
KOTOpPO€ HE CHHMAIOT JI0 T€X IOp, MOKa HE MoracHeT miaMsa. MoXHO MOTYIIUTh
r1amsi, IepeKaTbIBasCh IO MOITY.

[Ipn TepMUYECKHX OXKOrax HEMEIJIEHHO AENIAlTe UIUTEIbHYI MPHUMOYKY
oboxcokénHoro mecra 0,5%-HpIM pacTBOPOM TEpMaHTaHaTa Kajus WIH 3TUIOBBIM
CIIUPTOM, 3aT€M HAHECUTE Ha MOPAKEHHBIA YYaCTOK Ma3b OT OKOT'OB.

IIpm oxorax KMCIOTaMH MOPaKEHHOE MECTO IPOMOWTE IPOTOYHOM BOJOH, a
3areM 3%-HbIM pacTBOopoM ruapokap6onara Hatpus (NaHCO3). Eciu nmopaxkeHbl
r1a3a, To MOCie JIUTeIbHOM 00paboTku BO/OM mpoMoiiTe 2-3%-HbIM pacTBOPOM
ruipokapOoHaTa HaTpus U HAIPaBbTE MOCTPAJABIIETO K Bpauy.

[Ipu oxxorax eAKMMHU IIEJIOYaMH XOPOIIO MPOMONTE O0O0MXOKEHHOE MECTO
IIPOTOYHOM BOAOM, 3areM 1%-HBIM pacTBOpOM YKCyCHOM KHCIOTHL. [lpm
NOMNaJaHUK PacTBOPOB ILIEJIOUEH B I1a3a UX Cpa3y ke OOMIIbHO MPOMBIBAIOT BOJIOMH,
a 3ateM 0,5%-HbIM pacTBOpPOM OOpPHOM KHCIIOTHI; Jajie€ HEOOXOUMO HEMEIJIEHHO
0o0paTuThCs K Bpady.

[Tocne BbIMOIHEHUS paOOTHI CIEAYET TIATENBbHO BBIMBITH PYKH C MBLUIOM.

IMPABUJIA O®OPMJUIEHUSA OTUETA

[Ipu BBINIOIHEHUHU JTAOOPATOPHOUN MIIM MPAKTHYECKON padOThl 00yJarOIIHiiCs
00si3aH BECTU TETPajb MO JIAOOPATOPHBIM M TMPAKTUYECKUM paboTam, KOTopas
npeaHa3HaueHa JJIsl 3aicy BCeX HAOMIONEHUH 3a XOI0M SKCIIEPUMEHTA, PacieTOB
U TOJyYEHHBIX pe3ynbTaroB. [Ipu HEOOXONMMOCTH B HEW 3apUCOBBIBAIOT CXEMY
YCTAaHOBKM WJIM TpUOOpa, 3alMChIBAIOT ypaBHEHUs peakuuil. [[ns mposepku
BO3MOXXHOCTH OOy4YaroIMXCS TMPUMEHSATh MOJYYEHHbIE 3HAHUA K PELICHUIO
KOHKPETHOM 3ajauyd, B METOJUYECKUX YKa3aHHUSIX IOCJE OIMCAHUS OIBITOB
MPUBOASTCS KOHTPOJIBHBIE BOMPOCH! M 3a/IaHusl, KOTOPHIE BBIMOIHSIOTCS KaXIbIM
O0YyJaroIIMMCs CaMOCTOSATEIBHO.

Cxemy odopmiieHust 1a00paTOpHOM pPaOOTHI MOXHO TMPEJICTaBUTh B
CJIEAYIOILLEM BUJE:

IIpakTrnueckoe 3ansatTue Ne

Haszpanue npakTU4eCcKOro 3aHsITHS: « »
[lenb pabOTHI:
PeakTuBbl 1 000pyI0BaHUE:

Xoa paboThl (KpaTKko, MOXHO B BUJIE CXEMBbI):

Hab6mronenus (v, uim ypaBHEHUS pEaKInii):

Briso:

KoHTponbpHBIE BOIPOCHI U 3a1aHUS:




OLEHKA IMCBMEHHBIX PABOT

OneHka CcTaBUTCS HA OCHOBAaHMM HAOMIONEHUSA 3a OOYYaloIUMUCS H
MUCbMEHHOIO OTYEeTa 33 PadoTy.
Ouenka «5»:
e paboTa BBHINONHEHA TOJHOCTHIO M TMPABUIBHO, CJIENaHbl MPaBUIBHBIC
HAaOJII0JICHHS Y BBIBOJIEL;
* OKCHNEPUMEHT OCYIIECTBIEH MO IUIAHY C yYE€TOM TEXHUKH OE30MacCHOCTU H
npaBui pabOoThI C BEMIECTBAMU U 000PYI0OBAHUEM;
* TMPOSIBIICHBl OPraHU3ALMOHHO-TPYAOBbIE YMEHHUs (MOJJEP>KUBAIOTCS YUCTOTA
paboyero MecTa u NOpsAI0K Ha CTOJIE, SKOHOMHO UCIOJIB3YIOTCS PEAKTHUBBI).
Ouenka «4»:
* paboTa BBIMIOJHEHA TIPABUIIBHO, CETIaHbl MPaBUIbHBIC HAOMIONCHUS U BBIBOJBI,
HO TPH DOTOM OKCIIEPUMEHT TMPOBEACH HE TMOJHOCTHIO WIM JOMYIICHBI
HECYILIECTBEHHbIE OLIMOKHM B padOTE C BEIIECTBAMU U 00OPYIOBAHUEM.
Ouenka «3»:
* paboTa BBIMOJIHEHA MPABWJIBHO HE MEHEE 4YeM HAaIlOJIOBUHY WJIM JIOMYIIIEeHA
CYLIECTBEHHasl OUIMOKa B XOZE JKCIIEPUMEHTA, B OOBACHEHUH, B O(OPMIICHUU
paboThl, B COOJIIOICHUH TTPaBUJI TEXHUKH O€30MMaCHOCTH MpHU paboTe ¢ BEUIECTBAMU
¥ 000pyIOBaHUEM, KOTOPASI UCIIPABIIACTCS MO TPEOOBAHUIO TIPETIOIaBATENS.
Ouenka «2»:
 JomnymieHbl aBe (M Oojee) CyIIeCTBEHHbIE OIIMOKM B XOJI€ SKCIIEPUMEHTA, B
oObsicHeHuu, B odopmieHur pabOThl, B COOJIONEHUM TPABWI TEXHUKH
0e30MacHOCTH IIpU paboTe C BEUIECTBAMH U 000PYI0OBaHHEM, KOTOPbIE CTYACHT HE
MOYKET UCIIPaBUTh J1aXe 10 TPeOOBAaHHUIO MTPENOAABATENS.



IlepeyeHb NpaKTUYECKUX 3AHATHI O NIpeaAMeETy
OBII.08 Xumus

23.01.17 MacTep no 00CIy:KHBAHHIO U PEMOHTY aBTOMOOWJIEH

Ne i/ Haunmenosanue 13 u JIO KomaectBo
qaCOB

HpaKaneCKne 3aHATHUA

1. IIpakTuyeckoe 3ansaTue Nel CocraBineHue Mopelen 1
MOJIEKYJI CTPYKTYPHBIX U30MEPOB.

2. IIpakTuyeckoe  3ansaTHe  Ne 2 Paznuunsle 1
YIJIEBOIOPO/IbI U UX MPOHU3BOJHBIC, UCIOIb3yEeMbIE MPU
AKCIUTYaTalliyd aBTOMOOWIIEH U TPaKTOPOB.

JlaGopaTropHbie ONBITHI

1. Peakiun noHHOTO OOMEHA. 1
2. Peakiiuu oOMeHa B BOAHBIX PacTBOpax 3JIEKTPOJIUTOB. 1
3. CBolicTBa METAJLJIOB. 1
4. CBoiicTBa HEMETAJLIIOB. 1

IpakTHueckoe 3ansaTue Nel. (1 gac)
«CocraBjieHne MojIeJiel MOJIEKYJ CTPYKTYPHBIX H30MEpPOB»

lenp paboThl: fAaTh MpPENCTaBICHHE O MIAPOCTEPKHEBBIX MOJEIIX
OpPraHUYECKUX COEAUHEHUH; HAyYUTh MOJEIMPOBATH MOJEKYJbI YIIIEBOJAOPOIOB,
3aKpenuTh YMEHUS, MOATBEPKIAAIOIIUE TEOPETHUECKUE 3HAHUS M0 TemaM «Teopust
CTPOEHUS OpraHNYeCcKuX coequHeHnii A.M. bytiepoBay.

O6mume ykazanus: s moctpoeHus: Moenei Cnoyib3yuTe AeTajld TOTOBBIX
HAaOOPOB MJIM TUIACTWIIMH ¢ najgoukamu. [llapuku, uMuTUpYIOIIMEe aTOMBI yIyiepo/a,
TOTOBAT OOBIYHO U3 IUIACTUIIMHA TEMHON OKPAaCKH, IIAPUKHU, UMUTUPYIOLIUE aTOMbI
BOJIOPOZA, - U3 CBETJION OKPAaCKH, aTOMBI XJIOpa — W3 3€JIEHOI0 WJIM CHHETO IBETA.
JInst coenMHEeHusT IapUKOB UCIIONIB3YIOT MMAJIOYKH.

3ananue. M3rotoBieHne MoJENEN MOJIEKYI YIIIEBOJOPOIOB.

CMopenupyite MapoCcTep >KHEBbIE MOJIEKYJIBI METaHa, dTaHa, MPOINaHa U MpPOIeHa.
OOparuTe BHHUMaHHE HAa MPOCTPAHCTBEHHbIE (OPMBI, Ha I[BET U pa3Mep aroMOB
BOZIOpOJIa, yrepoa, oopazoBanue 6-cBsizu C-C u C-H, ux nnuny u yrona cesizu C-
C, By rubpuan3auy aToMa yriaeposaa.



Bonpocsl u 3a1anus:
1. Kakue ocHOBHBIE MonoxkeHus Teopur A.M. ByTiepoBa Bbl HCHOJB30BaIM MPU
W3TOTOBJIICHUM  MOJEJIENM  MOJIEKYJA  MNPEAEibHbIX  YINIEBOJOPOAOB U
rajoreHONpPOU3BOAHBIX?
2. Ilouemy U1t U3TOTOBJIEHUS MOJEIIEH MOJIEKYJ MCHOJB3YIOTCS LIAPUKUA aTOMOB
pPa3IUYHBIX Pa3MEPOB U LIBETOB?
3. B ueM npeumyiiecTBa 1 HEJOCTATKU MIAPOCTEPKHEBBIX U 0OBEMHBIX MOJIEIIEN?
4. TloueMy mnpu M3rOTOBICHHH MOJIEKYNIBl IpONAHA aTOMBbI YITIEPOAA HYKHO
COEIMHATH IPUMEPHO 1oj] yroM 10997
3apucyiite cCOOpaHHbIE BAMHU MOJIEJIH U CAEIANTE BBIBOI.

IIpakTuyeckoe 3ansitue Ne2. (1gac)
«PaznuuHbIe YyIIIEBOAOPO/IbI M UX MPOU3BOJIHBIC, UCIIOIb3yEMbIC MTPU
AKCIUTyaTallu aBTOMOOUIIEN U TPAKTOPOB)

[enb: OueHka ucnbpITyeMOro odpasia O€H3WHA MO BHEIIHUM IpU3HAKaM
(MpO3paYHOCTh, IIBET, 3aMax, HAIMYUE BOJbI U BUJIUMBIX HEBOOPYKEHHBIM IJIa30M
MEXAHUYECKUX IPUMECEH, XapakTep HWCIApPEHUs Kalull C Majbla pPYKH WU
¢unbTpoBaIbHONM OyMarm); CpaBHEHHME IO BHEIIHUM IMPU3HAKAM HCIBITYEMOTO
oOpasna OeH3MHa C HMEIIMMHCI B Jaboparopuu NpodaMH CTaHAAPTHBIX
OEH3MHOB, COCTABJICHHUE MPEABAPUTEIHLHOTO 3aKIIFOUEHUS O €T0 MapKe.

OGopynoBaHue: HA0Op TOIUJIMB: AaBTOMOOWJILHBIE U aBUAIMOHHBIE OCH3UHBI,
KEPOCHHBI, JU3EIIBHOE TOIUIMBO; CTEKJISHHBIA HWIMHAP AuaMeTpoM 35-50 mwM;
NpOOUPKU XMMHYECKHE; YacoBoe CTeksio nuameTrpoMm 50-70 mm; nunetku Ha 10
MJI; CTEKJISIHHBIE MAJIOUYKU

PeaktuBel: 10 %-HbIl crnmpToBOW pactBop Homa S50—70 ™mi; pacTBOp
MapraHioBokucioro kanus 10—20 mu.

Xon paboTsI:

1. B30oaTars npoOUPKY C TOIJIMBOM, PACCMOTPETH €T0 Ha CBETY
[Ipo3paunocTh

Bce TommBa 10KHBI OBITH COBEPIIIEHHO MPO3PAvyHbl U HE IOJDKHBI COAEPKATh
B3BECEH U 0CcaaKkoB. MyTHBIN BUI TOTUIMBA IMPYU KOMHATHOUN TeMIeparype 0ObIYHO
BBI3BIBACTCA NMPUCYTCTBUEM B HEM BOJIbI B BUJIE IMYJIbcHH. B OeH3MHe Takas
aMynbcus ObIcTpo pactnagaetcs (10—12 MuH) 1 Boja ocakaaeTcst Ha IHO COCy/la B
BHJIE KaIlECJICK WK CJI0sA. B3BECH M OCAKHU SIBISIOTCA MEXAHUYECKUMU MPUMECSIMU.

1. OtkpeiTh Npobupku. OnpenenuTs 3anax, cooaoaas npaBuiia 6€30M1acHOCTH



Bac 10mKHO HACTOPOXKWTH, €CIM Bbl 3aMETWIHM JIIOOOM HeXapakTepHBIM s
He(TenmpomykToB 3amax. Hampumep, MOXHO TOYYyBCTBOBaTh CEPOBOAOPOI,
HaTamnH, 3amax, KaKk OT «KyXOHHOTO» Tasa, 3amax, HAlOMWHAOIIWHA arleToH.
CrnaaxoBartslii 3amax s¢upa u nodeneBIIrne pyku rnocjae 6eH3MHa CBUIETENbCTBYIOT
O TPUCYTCTBUU METUATpeTuyHOOyTHIIOBOTO 3dupa (MTBD). JletHue OeH3UHBI
UMeIoT Oosiee caldbli 3amax.

2. Ha Genyto Oymary HaHECTH CTEKJIIHHOW MaJIOYKOW MO OJHOM Karule KaxKJIoro

BHUJIa TOIUIMBA U JIaTh €EMY MCIIAPUTHCS; OCMOTPETh OCTATOK MOCJIE UCITAPECHUS.
3aceub BpeMsI 10 MOJIHOTO UCTIAPEHUA.
UcnapsiemocThb

Ha Oemyro Oymary cienyeT HaHECTH CTEKJISHHOM MaJOYKOM IO OJHOM Kariie
KOKJ0r0 BHJAa TOIUIMBA M JaTh €My HCIApUTHCI; OCMOTPETh OCTAaTOK IOCIIE
rcrnapeHusl.

CoBpeMeHHBIE aBTOMOOWJIbHBIE OEH3MHBI, OCOOCHHO 3MMHETO0 BHJIa, a TaKKe
aBUAITMOHHBIC OCH3WHBI UCIIAPSIOTCS O€3 OcTaTKa B TeUeHHe 1—2 MUH.

[Tocme wucnapeHus aBTOMOOWMJIBHBIX OeH3MHOB A-66, A-72, A-76 wm
COBPEMEHHOI0 O€H3MHAa TOCJIE HEIOMYyCTUMO JOJITOr0 XpaHEHWsT Ha Oymare
OCTalOTCsl HE3HAUUTEJIbHBIC ClieAbl (MATHA), KOTOPhIE OKOHYATEIBHO HUCHAPSIOTCS
P JIETKOM TPOTPEBE.

3. KauectBeHHOE ompeeneHrne HaIuaus BOJIbI M HETPEAEIbHBIX YTICBOIOPOIOB

B nBe npoOupku HaUMTh paBHbIE 00bEMBI (IPUMEPHO 4—5 MIT) UCIIBITYEMOTO
torutnBa 1 0,02 M1 BOIHOTO pacTBOpa MapraHIOBOKUCIIOTO KaJiusl (MIepMaHTraHara)
KMnO,. Cmech xoporro B36ontars B TeueHue 10—15 ¢ u 1aTh OTCTOSITHCS.

Ecnu B 6eH3uHe ecTh Bojia — OEH3MH OKPAaCUTCS B PO3OBBIM LIBET, WIIM MOSIBATCS
pO30BaThIe pa3BOJIbl HA THE TPOOUPKHU.

Ecin BenMKO KOJIMUYECTBO HENPENEIbHBIX YITIEBOAOPOAOB - (PNOJIETOBAsI OKpacKa
BoiHOTO pactBopa KMnO4 nepexoaut B Oypyro € MOCIEAYIOIINM BbINaI€HUEM
Oyporo ocajka Ha JHO pooupku. Eciu B TeueHne 2 MuUH (prosieToBast OKpacka
BOJIHOTO pacTBOpPa MapraHllOBOKUCIIOTO KaJIUsl HE U3MEHUTCS, TO B TOTUIUBE
HEIpeneabHbIe YITIEBOIOPOAbl OTCYTCTBYIOT WIIM UX MAJIO.

beH3uHbI KpeKknHra, MOTYT COJAEPKATh 3HAYUTEIIBHOE KOJIMYECTBO HECTOMKUX,
JIETKOOKHUCTISIOIIUXCST HETPEETBHBIX YIIIEBOAOPOIOB, CIIOCOOHBIX BO BPEMs
TPAHCIIOPTUPOBKHU U XPaHEHUS MPEBPAIIATHCA B CMOJIbI. DTO BbI3bIBAET
oOpa3oBaHue Ha JETaJsAX JBUTATENs TBEPABIX OTI0OKEeHUM. B OeH3nHax npsmoit

8



MEPETOHKHU HEMPEAEIbHBIX YITIEBOJAOPO/IOB HET WIIM OYEHb MaJIo

1. OnpeneneHue CMONUCTOCTH M 3arpsi3HEHHOCTH O€H3MHA MO OCTAaTKy IOCIe
COKUTaHUS

[To ocTarky mocine CKUTraHHsl UCIBITYEMOTrO TOTUIMBA Ha CeprUuecKOM (4acOBOM)

CTEKJIE MOXKHO CYJIUTb O CMOJIUCTOCTH €ro M 3arpsi3HEHHOCTH JPYTUMHU

BEIIECTBAMH.

[Topsimok MCHBbITaHKS TOILIMBA!

cTexso auaMeTpoM 60—70 MM YCTaHOBHUTD BBIMYKJIOCTHIO BHU3 HA aCOECTOBYIO
CETKY;

B LIEHTP CTEKJIa C MOMOIIBIO CTEKISTHHON TPYyOKH WM MUIETKHU HaiIuTh 0,5 i 1,0
MJI HCTIBITYEMOTO TOIUINBA;

aKKypaTHO IOJIKEYb UCIBITYEMOE TOIUIMBO U HAOJIIOAATh PE3YJIbTaThl TOPEHUS:
O€H3MH BOCIUIaMEHSIETCS MTHOBEHHO;

KEPOCHH 3aropaercs MocJIe JUIMTEIbHOIO ITOKUTaHNS;

JIU3EIbHOE TOILIMBO OT TOPSIICH CIIMYKU PAKTUYECKU HE BOCILIAMEHAETCS,
I10CJIE OKOHYAHMS TOPEHUS JaTh CTEKILY OCTBITh U OCMOTPETh BUJI OCTAaTKa Ha
chepudeckoMm crekiie (puc. 1).

Pe3ynbTarsl 0CMOTpa MOCIE CTOPAHUS TOIUIHB!

OECCMOJIBHBIN WJIM MaJIOCMOJBHBIA OCH3MH OCTaBAT Ha CTEKJIE CJeI B BHUJC
OneaHoro, 0EJIOBATOrO IISITHA;

CMOJTUCTBIN OCH3WH JACT Pl KOHIIEHTPUIECCKUX KOJICIT )KEJITOTO MM KOPUIHEBOTO
I[BETA;

3aMEepUTh BHEIIHUE JHAMETPbl OCTAaTKOB TOIUIUB TMIOCIE CXKUTAHUS Ha
chepudyeckoM CTEKJe. 3aMEepUB BHEIIHUN AUMAMETP CaMOTO OOJBIIOrO KOJbIA C
nomoielo rpaduxa (Tabm.1), mpuOIM3UTENHHO CaeNaTh BBIBOI O COACPXKAHUU
CMOJI B TOTLIIVBE;

Tabnuya 1
3aBHCHMOCTD COJEPKAHUSI CMOJI OT THAMETPA CMOJISTHOTO MSATHA HA CTEKJIe
JlnameTp CMOJISTHOTO TIsITHa, | 6—7 8-9 10-11 |11-12 |11-13 |14-

MM 15
Conepxanue (PakTUYECKHUX | S 10 15 20 25 30
CMOJI, MT 100

MJI(OPUEHTUPOBOYHO)

OnpeaenuTs pe3yabTaThl UCTIBITAHUN UCCIETYEMbIX TOTUIUB:

OCH3MH, 3arpsS3HEHHBIN MAacJIOM WJIU JU3EJIbHBIM TOILJIMBOM, OCTABUT Ha CTEKJIC
HECTOPEBIITNE KaIlJid, OOBIYHO pacrojararoiyecs: o OKpy>KHOCTH, OJIMKE K Kparo
CTEKJIa;



OceH301 W OCH30JbHBIC TOIUIMBA, HANMPUMEP, ABUAIMOHHBIC OCH3WHBI, aXKe
O0eccMoIsiHBIE, JaAyT ClIe]l HEOOIBIIIOTO KOPUUYHEBOTO KOJIbIIA C YEPHBIM YITTUCTHIM
OCTaTKOM B ILIEHTPE;

TOIUIMBO, B KOTOPOM COJAEPXKATCS TBEPAbIC KPUCTAUIMYECKHE TMPUMECH B
PACTBOPEHHOM BHUJIE, OCTABAT CJIE HA CTEKJIC B BUJE MEJIKUX TOUYCK;
ATUIMPOBAHHBIE OCH3UHBI OCTABSAT IO BCEMY CTEKITY OCNbIi HaJeT OKUCH CBUHIIA.

© @

Puc. 1. Ilpumepnvlii 6u0 ocmamxa mMoONIUE NOCIE CHCUSAHUSA HA Chepuieckom
cmekie:

1 — beccmonvHolll Oensun;, 2 — cmonucmolli OeH3un, 3 — OeH3UH, 3aepPs3HEeHHbIL
macnom; 44— OeH3UHO-OEH30MbHASL ~ CMeCb, D —  OeH3UH,  3AcPA3HEeHHbLU
KPUCALIUYeCKUMU npumecamu, 6 — OeH3uH, 3a2psasHenHbll napagpuHom

. Hpoeepm OeH3UuHa Ha OKMAaHO0B0€e UUCI0

PesynbTatsl OlIEHKH:

OcHOBHBIE MMOKa3aTeNIM Ka4eCTBa OLIEHMBAEMOTO 00pasiia
HaumenoBanue ITo T'OCTy ITonydyeHHbIe Ha 3akioueHue o
roKa3areJseun OCHOBaHHUH MPUTOTHOCTU 00pasiia
MPOBEACHHBIX K PUMEHEHUIO
AHAJIN30B
LlBeT
[Ipo3padyHoCTh
3anax
HcnapsieMocCThb
Hannuune Boanl
Hannuue
HETMPEJETbHBIX
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YIIIEBOJOPOIOB

Hanuuune
CMOJIMCTOCTH

Hannune
3arpsI3HEHHOCTH

OTBeTUTH HA KOHTPOJIbHbIE BOMPOCHI:
Yo Takoe IIIOTHOCThH BEIIECTBA, KaK €€ OMPEICIISIIOT?
Kak 3aBHCHT IJTOTHOCTD BEIIESCTBA OT TEMIICPATYPHI?
Kaxosa minotHOCTh OeH3mMHa A-927
Kakum mokasarenem OleHUBAETCS HAUTMYNE OPTaHUISCKUX KUCIIOT B TOTUTHBE?

Yro Takoe (bpaKHHOHHBIfI COCTaB TOIIJIMBA U KaK OH OHpGI[GJ'IﬁIeTCH?

JIABOPATOPHBIE OIIbITbHI

JlaGoparopHbIii ONIBIT
«Peaknuu HOHHOT0 00OMeEeHa»

[lenb: paccMoTpeTh cilydau, KOrja peakiMi MOHHOr0 oOMeHa JOXOAST A0
KOHIIa, HAYYUTbCA COCTaBIATh Y XP (MOJNEKYIsIpHbIE, MOJHBIE U COKpAICHHbIE
WOHHBIC) U JICJIaTh BHIBOIBI.

O06opynoBaHKe U PeaKTUBbI: MPOOUPKH, JepKaresb AJis MPOOUPOK, pacTBOP
comsinoit kucnotel HCI, pactBop cepnoii kucimorel HoSOs, rumpokcun Hatpus
NaOH, men, dbenondraneun, cyabdar meau CuSOa.

Xon paboThI:
1. B npoOupKy moioxuTe HEOOIBIIONW KyCOUeK MeJia U J0OaBbTe PACTBOP COJISTHOM
kuciIoTel. Uto 3ameuaere? Kakoii ra3 BeigensaeTcs?
2. B mpobupky HaneiTe 2-3 MJ1 pacTBOpa IIEIOYH U J00aBbTE HECKOIBKO Kareilb
dbenondranenna. 3arem nobaBpre 1-2 M cepHOM KucioTel. Uto Habmromaere?
[Touemy pactBop obecuBeTuiica?
3. B mpobupky c¢ 2-3 mu pactBopa cyibdara Meau mpuieite 1-2 M pacTBopa
niesnoun. Yro Habmonaere?
4. OObsicHUTEe pe3yNbTaThl HAONIOACHWIA, HAMUIINTE YypaBHEHUS peEakuuid B
MOJIEKYJIIPHOM, MOJTHOM U COKPAIIEHHOW HOHHOM (popMax.

ChopmynupyiiTe o01mMil BEIBOJ 10 paboTe, yoepute cBoe padouee MecCTo.

JlaGopaTopHblii ONIBIT

«Peaknuu 00MeHA B BOAHBIX PACTBOPAX JIEKTPOJIUTOB)
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[lenb: BBISICHUTh YCJIOBUSL MPOTEKAHUS XUMHUYECKUX PEAKIUU MEXIY
pacTBOpaMu IEKTPOJIUTOB 10 KOHIIA.

PeaktuBel 1 oOopynoBanue: npobupku, crakan ¢ HO, cynbdar marnus
MgSO,, kapbonar kamus K,COs, kapbonar Hatpus Nap,COs, TUApOKCHI HATpUs
NaOH, constnas kucinora HCI, azornas kucinora HNOs, penondraneuns.

Xoj paboThI:

Omnpbit Nel. ITepBoe ycinoBue — BhIAJEHUE OCAJIKA.

B nmpoOupky npurotoBsTe 1 mu1 pactBopa cynbdara maraus. Jlo6aBsre Kk Hemy 1

MJT pacTBopa KapOonara kanus. Crenaiite BEIBOJ, UTO HAOMIOAETe.

CocraBbTe ypaBHEHUE PEAKIIMA HOHHOTO 0OMEHa MEXKTy B3SITHIMU BEIIECTBAMMU.

OmneiT Ne2. Bropoe ycnoBue — BbIJIEICHHE ra3a.

B npo6upky mpurotoBsTe 1 mMi pactBopa kapOonata Hatpus. [Ipuneiite k Hemy

HECKOJIBKO KaIleJb a30THOM KUCIIOThI. ClienaiiTe BBIBOJ, UTO HAOIIOIaeTe.

CocraBbTe ypaBHEHHUE PEAKIIMA HOHHOTO 0OMEHa MEX]y B3SITHIMU BEILIECTBAMMU.

OmnpiT Ne3. Tpetbe ycioBue - 00pa3oBaHKE BOJIBI.

B npo6upky nHanelite 1 My pacTBOpa TMIpOKCHIa HATPUS U J10OABHTE HECKOJIBKO

karenb  ¢enondranenna. Kakoro 1mBera mnomyuwics pactBop? Jamee K

MOJIyYEHHOMY PACTBOPY J100aBbTE HECKOJIBKO Karlellb COJISTHOM KUCIOTHI. Crenaiite

BBIBOJI, YTO HAOJII0IaeTe.

CocraBbTe ypaBHEHUE PEAKIIMM HOHHOTO 0OMEHa MEX]y B3SITHIMU BEILIECTBAMMU.
3akitoueHue: Hamuinure ypaBHEHUS peaklid MOHHOTO OOMEHa, chenanTte

oO11I1ii BBIBOJI IO paboTe, yoepute cBoe pabouee MecCTo.

JlabopaTopHbIii ONBIT

«CBoMCTBA METAJIJIOB))

[enb: 3akperuieHne 3HaHUKA MO TeMe «MeTtamnp, 3aKpeIuIeHuEe yMEHUU
IIPAKTUYECKH OCYILIECTBIIATH IMOCIEA0BATEIbHbIE IPEBPALLIEHUS BEIIECTB.

OO0opynoBaHHe U pPEaKTUBBI: IITATUB C MPOOUPKAMU, PACTBOPBI THIPOKCUIA
Hatpusi, xiopuaa xkenesa (III), xmopuma amoMuHus, XJIopuaa Kaublus, Cylbhar
xene3a (III), cynedar Harpusa, cynbdar amtomunusa, xjaopun menu (1), xmopun
xenesa (III), mopomok okcuaa meau (I1), constHast KucaoTa, OKCHUJT Kaidblus, BOAA,
pacTBoOp kKapOoHara HaTpus, okcuj xxenesa (I11), cynsdar menu.

Xona pabotsl: [lepBblil BapHaHT BBIMONHIET M3 KAXKIOM 3a7aud MpuMep a,
BTOpOi1 — nipumep O.

NucTpykius
1. TlpoBenute Teopermueckuil aHanu3. OTOEpuUTE pEaKTUBBI, KOTOPbIE BaM
noTpeOyroTcst AJig  PelIeHHs SKCIIEPUMEHTAIBHOM 3a/1auu.
2. Harnmmre ypaBHEHHE PEaKIMA.
2. CocraBpTe 1aH 3kcnepuMenTa. OCyIlecTBUTE €ro0.
4. Onumunre U 00BICHUTE HAOIIOIEHUS.
5. ChopmynupyiiTe BIBOI TTO padore.
3anpaua 1. Onpenenute, B Kakoil MPoOUPKE HAXOAUTCS PACTBOP KAXKIOW U3 COJICH:
a) xsopuaa xenesa (I11), xmopuna anroMuHus, XJI0pUIa KaIbIUs.
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0) cynbdar xenesa (III), cynbdar Harpus, cynpdar anoMUHUS.
3agaua 2. Mcnions3ys He0OXOAMMBbIE PEAKTHBBI, TIOTYIHUTE:
a) xsopua menu (II)
0) xmopun xkenesa (I1I)
3agaua 3. [lpoBeaurte peakiuu, C MOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTH
CJICAYIOIIUE TIPECBPAIICHHS:
a) CaO — Ca(OH), — CaCOs
6) CuCl; — Cu(OH); —CuO
Yoepute pabodee MECTO W IO WTOTAM TMPOBEACHHBIX OMBITOB, CICITAUTE
BEIBOJIBI.

JlaGopaTopHbIil ONIBIT

«CBolicTBAa HEMETAJIJIOBY

Llenp: 3akperieHue 3HaHUM 1o teme «Hemeramnsl», 3aKpeIruieHHEe YMEHHM
IIPaKTUYECKH OCYILECTBIIATH ITOCIEAOBATEIbHBIE IPEBPALLIEHUS BEILIECTB.

ObopynoBaHME U PEaKTUBBI: LITAaTUB C MPOOMpPKAMH, PacTBOPHI KapOoHara
HaTpusl, xjopuaa Oapusi, amMMuaka, NEpMaHraHara Kajus, cylb(ara HaTpus,
cosisHOM kucnoThl. CepHast kuciora(koHI). Jlakmyec.

Xon paboTsl:
OmnpiT 1. Conmy yroibHOM KACIIOTHI.
[Tonyyenune MamopacTBOpuMOro kapoonara 6apus. B 2 npoOupky Hanerte 1-2 mi
pacTBOpa KapOOHaTa HaTpHUs U NpHIIelTe TPOOUpPKY pacTBop coiu Oapusa. Kakoro
1BeTa ocagok Bel nmomyunnu?
K monyueHHOMy ocaiaky npuiente 2-3 MJI pacTBOpa YKCYCHOW KHUCIOTHL. UTO
HaOmomaetcs? [loueMy moyueHHbIN KapOOHAT pacTBOPWIICS B YKCYCHOM KuciaoTe?
Hanumure ypaBHeHus peakiuii 0Opa3oBaHMsl W pacTBOpeHust ocanka. Craenaiite
BBIBOJ] O TOM, KaK MOXHO OTJIMYUTh KapOOHATHBIE TOPOJIbI OT IPYTHX NOPOI?
OmnpiT 2. CBOICTBa aMMUaKa.
a) Haneiite B mpoOupky 1-2 mu1 BOIHOTO pacTBOpa amMMuaka u 100aBsTe B Hee 1-2
Kaluin JakMyca. B kakonm 1nBer oxpacutrcs pactBop? KakMmu - KUCIOTHO-
OCHOBHBIMH cBoicTBaMu oOnanaer NH4OH? Hanumure ypaBHeHUE nucconuanun
TUAPOKCUAA AMMOHHSL.
B) B npobupky Hanedite 1-2 wmin pactBopa KMnOs U cTONBKO K€
KOHIEHTPUPOBAHHOIO pacTBOpa aMMmHuaka. CMech Cierka ImogorpenTe Haj ra3oBou
ropenkoi. Yto mpou3omnuio ¢ okpackou pactBopa? Hanummure ypaBHEHNE peakuuu,
YUUTHIBASA, YTO 00PA30BAJICS 30T U HEPACTBOPHUMBI B Bojie okcu mMapranna(lV) —
MnO,. CocraBsre cxemy 3JIEKTPOHHOTO OajlaHca M yKa)XKUTe, KaKhue CBONCTBA
IPOSBIIIET aMMHAK B ATOW PEAKIIHUH.
OmnpiT 3. KauecTBeHHas peakiys Ha Cylb(ar-uoH.
Haneiite B mpoOUpKy HECKOJBKO Kameidb PACTBOPUMONM COJHM CEPHOM KHUCIOTHI U
no0aBeTe pacTBOp xjopuaa Oapus. 3anuimiuTe HAOMIONEHUS W YKAKUTE I[BET
BBINIABIIEr0 ocaaka. Hamummre ypaBHEHHE peaklUU B MOJEKYISIPHOW W MOHHO-
MoJiekynsapHoit (opmax. JlobGaBbTe B mpoOupky 1-2 M pacTBopa COJSIHOU
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kucnotel. HabOmiomaercs nm  pactBopeHue ocanka? Cremaiite BBIBOJ IO
pe3yibpTaTam OIbITa.
OmpiT 4. Jleruapatupyroriee JeHCTBIUE CEPHOM KUCIOTHI.
CTeKIsIHHOW TaJIOYKOW, CMOYCHHON KOHIICHTPHUPOBAHHBIM PACTBOPOM CEpPHOM
KHUCTIOTHI, HAIMWIINTE YTO-HUOYAh Ha TMOJIOCKEe (UIBTPOBATBHONW OyMmaru.
OcTopo)kHO Harpeire Oymary, Hampumep, HaJ IUIaMEHEM CHHPTOBKH. UTo
HaOmonaercs? OOBSCHUTH HaONIOaeMoe sSBJICHHE, UMEs B BHUJY, 4YTO OOIIas
dopmyma kierdarku (CsHi20g)N, a mouepHeHHe OymMaru CBSI3aHO C 00pa30BaHUEM
yriepoza.

Yoepute pabouee MECTO W IO WTOTAM TMPOBEACHHBIX OMBITOB, CICITAUTE
BBIBOJIBI.
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