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1 BBEJJEHUE

BaxHyl0 YacTh TEOpETHUYECKOW M NPAKTHUYECKOH MOATOTOBKH
00yJaroMmuXcsl COCTABILIIOT MPAKTHUECKHE 3aHATHA. B paMkax MpakTHIECKOTO
3aHATHSA 00YYAIOIINECs] MOTYT BBIOJHATH OJHY HIIM HECKOJIBKO NMPAKTHIECKUX
pador.

CocraB 1 coniep)aHne MPaKTHIECKUX paboT mo obmeoOpa3oBaTensHON
MOJATOTOBKE HalpaBlIeHbl Ha peanusaiuio PenepasbHOro rocyAapcTBEHHOIO
00pa3oBaTeNbHOrO CTaHAApTa CPEJHEro o0IIero oopasoBaHusl.

Benymeli nunakTU4ecKON LENbI0 MPAKTHUECKUX 3aHATUH SABISETCS
(opmupoBaHue y4eOHBIX NPAKTUYECKHX YMEHUH (YMEHHH peraTh 3a/1a4u 110
XMMHHU), HCOOXOUMBIX B TIOCICAYIONICH y4eOHON NEATCIBHOCTH MO OOIIUM
€CTECTBEHHOHAYYHBIM JUCLUIUINHAM.

B cootBercTBHME C paboueil mporpaMMoi y4eOHON IUCIHMILIMHBL
«XUMUA» NPEeAYCMOTPEHO MPOBEACHUE TPAKTHIECKHUX 3aHATHH.

B pesynpraTe WX BBINOJHEHUS y  OOYYAIOMIHUXCSA  JIOJDKHBI
cOpMHUPOBATHCS PEIMETHBIC PE3YJIBTATHI:

- ¢()OpPMHPOBAHHOCTD MPEACTABICHUH O MECTe XUMHH B COBPEMEHHOM
Hay4yHOHM KapTUHE MHUpa; IOHHUMaHHE pOJM XHUMUH B (HOPMHPOBAHUU
Kpyroszopa # (YHKIHOHAJIbHOW TPaMOTHOCTH 4eJOBeKa ISl pEeLICHUs
MPaKTUYECKHX 3a]1a4;

- BIQJICHHE OCHOBOIIOJIATalOIIMMU  XUMHUYCCKUMM  MOHATHIMH,
TEOPUSIMM, 3aKOHAMH ¢ 3aKOHOMEPHOCTSIMH; YBEPEHHOE TI0JIb30BaHUE
XMMHMYECKON TEPMUHOJIOTUEN U CUMBOJIUKOI;

- BIAJEHHE OCHOBHBIMM  METOJAAMH  HAy4YHOTO  IIO3HAHWA,
UCTIONb3YEeMBIMM B XMMHUHM:  HAOJNIOJCHWE, ONHCaHWe, W3MEpEHHE,
9KCIIEPUMEHT; YMEHHE 00palaThIBaTh, OOBSCHATH PE3YNIbTaThl MPOBEAEHHBIX
OIIBITOB ¥ JEJNATh BBIBOJBL, TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTH METOJBI
MO3HAHUS NIPH PELICHUN NPAKTUUECKUX 3a]ad;

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

- BJIaJeHHE TPaBHJIAMH TEXHHKH O€30IaCHOCTH IPH HCIIOJIB30BaHUU
XUMHYECKHX BEIECTB;

- cpOpMHPOBAHHOCTh COOCTBEHHOH MO3MIMH [0 OTHOIICHHIO K
XMMHUYECKOI MHPOpPMAIIHH, IOTy4aeMOW 13 Pa3HbIX HCTOUYHHKOB.

CopeprkaHne TNPAaKTUYECKUX pabOT OpPHEHTHPOBaHO Ha (HOpPMHpOBaHHME
YHHUBEPCAIBHBIX y4eOHBIX NEHCTBHIA:

Juunocmmupix:

- c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH M OOILECTBEHHOH INPaKTHKH, OCHOBAHHOTO Ha JWAllore
KyJBTYp, a TaKKe Pa3IUIHBIX (OpPM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHKE CBOETO
MeCTa B MOJIUKYJIBTYPHOM MHUPE;
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- c(OpMHUPOBAHHOCTP OCHOB CaMOPa3BUTHsS W CAMOBOCIUTAHUS B
COOTBETCTBHM C OOIIEYENIOBEUCCKUMH 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  COTPYJHHYECTBA CO CBEPCTHHKAaMH, B3pOCIBIMU B
o0pa3oBaTeNbHOM,  OOILECTBEHHO  MOJIE3HOW,  y4eOHO-MCCIIEIOBATENbCKOM,
MPOEKTHOU U IPYTHX BUIAX AESTELHOCTH;

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

- TOTOBHOCTh H CIOCOOHOCTH K OOpa3OBaHMIO, B TOM YHCIE
€aMOOOpa30BAHMIO, HAa TPOTSHKEHWH BCEH JKI3HW; CO3HATEIFHOE OTHOIICHHE K
HETIPEpPBIBHOMY O0pa30BaHMIO KaK YCIOBHIO YCHEIIHOW NPOQECCHOHATBFHON M
OOIIeCTBEHHON JIeSTEITHHOCTIL,

- TPUHATHE W pealli3alldio [EHHOCTEH 3I0pOBOro W Oe30mmacHoro odpasa
JKM3HH, TIOTPEOHOCTH B  (DM3MYCCKOM CaMOCOBEPIICHCTBOBAHMH, —3aHATHAX
CIIOPTUBHO- 03):[0p0BPITCJ'H:-HOI>i JCATCIIbHOCTBIO, HETIPUATHEC BPCAHLIX 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.

- OCO3HAHHBIN BBIOOpP OyIyIIel MPOQeccHr U BO3MOXKHOCTCH pean3alin
COOCTBCHHBIX  JKM3HCHHBIX IUIAHOB; OTHOIICHHE K  IPO(PECCHOHAIBHON
JIEATEIIHHOCTH KaK BO3MOXKHOCTH YYacTHSI B PEHICHUH JIMYHBIX, OOIICCTBEHHBIX,
TOCYIapCTBEHHBIX, O0MICHAIIMOHATHHBIX TIPOOIIEM.

Memanpeomemmnuix:

- yMEHHE CaMOCTOSATENBHO OMpeNeNsaTh e NeSITeIbHOCTH H
COCTaBISITh  IUIAHBI  JICATENFHOCTH;  CaMOCTOSTENIFHO  OCYIICCTBIATH,
KOHTPOJIMPOBaTh U KOPPEKTUPOBATH JESITEIBHOCTh;, WCIOJIb30BaTh BCE
BO3MOXHBIC PECYPCHI JJId JOCTHKCHUSA MOCTABJICHHBIX ueneﬁ " pcajindaliuu
IJIAHOB JICATCIIbHOCTH, BI)I6I/IpaTI) YCHICHMIHBIC CTPAaTerun B Pa3IMYHBIX
CUTyalusix;

- YMEHHE NPOIYKTUBHO OOIIAThCS W B3aMMOJAEWCTBOBAThH B IIpoIiecce
COBMECTHOH JIEATCNPHOCTH, VYWTHIBATh IIO3WUIUH JPYTUX YYACTHHKOB
JesITeNbHOCTH, 3 (PeKTUBHO pa3pemniaTh KOHQIUKTEL,

- BJIaJIcHHE HAaBBIKAMH TIO3HABATEIFHON, y4COHO-UCCIICAOBATEILCKON 1
MPOCKTHOM JEATCIEHOCTH, HABBIKAMH pa3pelleHHs Mpo0iieM; CIIOCOOHOCTh U
TOTOBHOCTb K CaMOCTOSITEIbBHOMY MOHMCKY METOJIOB PELIEHUS! MPaKTHYECKUX
3a]a4, MPUMEHEHHIO Pa3INYHBIX METO/IOB IIO3HAHWS,

- TOTOBHOCTh W CIIOCOOHOCTH K CaMOCTOSITEIbHONH HH(OPMAIMOHHO-
M03HABaTEJILHOM JACATCIbHOCTH, BKJIIOYasd YMCHHUE OpPHUCHTHUPOBATHCA B

29



pa3NMYHBIX ~ WMCTOYHHMKAax  WHpOpMAaNWH, KPUTHYECKH  OLIEHMBAaTh U
HMHTEPIPETHPOBATH HH(POPMALIHIO, 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 aJIeKBAaTHbIC S3bIKOBBIE CPE/ICTBA,;

- BJIQJICHUE HAaBBIKAMU MO3HABATEJLHOH peQeKCHN KaK OCO3HAHUS
COBEpIIAEMBIX JACHCTBUI W MBICIUTEIBHBIX IPOLECCOB, UX PE3yIbTATOB U
OCHOBaHMH, TPaHUIl CBOECTO 3HAHWA WM HE3HAHWS, HOBBIX ITO3HABATEIHHBIX
3aJa4 U CPEJICTB UX JIOCTHKCHUSL.

BrlmonHeHHe  CTyneHTaMHM  TIPAKTHYECKMX pabdoT Tmo  yueOHOH
JUCHHUIUIMHE «XUMHS» HAIIPaBJICHO Ha:

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

- (QopmupoBaHue yMEHHII TNPUMEHATh IOJY4YEHHbIE 3HAHUS Ha
[IPAKTUKE, PpEalu3alUil0 EIUHCTBA WHTEIICKTYaJlbHOM M IPaKTHUYECKOH
JIeATEIILHOCTH;

- ¢QopmupoBaHHEe W pa3BUTHE YMEHHH: HaONIO#aTh, CpaBHUBATH,
COIOCTABIISITh, aHATU3UPOBATD, JAENIaTh BEIBOJBI M 000OIIEHNUS, CAMOCTOSTEIIEHO
BECTH MHCCIIEJIOBAHMS, II0JIb30BAThCS PA3IMYHBIMU IIPUEMaMH HW3MEPEHUMH,
oopMIIsATh pe3ynbTaTHl B BUIE TaOJIHIL, CXeM, rpadHKoB;

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

ITpakTiyeckne 3aHATHS TPOBOASATCS IOCHE COOTBETCTBYIOIIEH TEMBI,
KOTOpasi 00ecrieynMBacT HaJIMYMe 3HAHHH, HEOOXOAMMBIX Ul  BBINOJHEHUS
MPAKTHIECKUX PaboT.
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2METOANYECKHUE YKA3ZAHUSA
Tema 1.1 OcHOBHBIE OHATHSA ¥ 3aKOHbI XUMHH

IpakTnueckoe 3ansaTne Ne 1
Pac4yersl no xumnueckuMm ¢opmy./iaM U YpaBHEHHSAM

Ieanb pabdoThbI: HAYYUTHCS OCYIIECTBIATH PAcueThl MO XMUMHUYECKUM
(hopmynaM: HAXOAUTH OTHOCUTENBHYIO MOJIEKYJSIPHYIO Maccy, MacCOBBIE JIOJIH
SJIEMEHTOB B CJOXHBIX BEIIECTBAaX; pelaTh 3aJaud M0 XUMHUYECKUM
YpaBHEHUSM.

Buinosnnus padoty, Bel Oynete:

YMETb:

—  CBSI3bIBATh: M3YUCHHBIH MaTepHan co CBOEH IpOQecCHOHANbHON
JeATEIIBHOCTBIO;

— pewmiaTb: pacueTHBIC 3aJayd M0 XUMHYECKUM (opMmynam u
YpaBHEHHSM.

MarepuanbHoe o0ecneyenue:
Koucnekts! nekiuii, Tabnuna I.11. Mennesneesa.

3aganne:

1. laubI (OPMYIIBI CIETYIONINX BEIISCTB

a) Caz(POy),

b) H,CO;

Onpenenute MOJEKYJSIPHBIE MacChl 3THX BEMIECTB M MAacCOBBIC JOJH
KHCJIOPO/ia B HUX.

3ananue:

2. MaccoBas gons a3ota 63,64%, maccoBast 1oJisi kucioponaa 36,36%.
Onpenenure GopMmysy BellecTBa.

3aganue:

3. KakoBa npocreiimas ¢popmyiia BeliecTsa, B KOTOPOM MacCOBbIE TOJIH
Cephbl, JKeJie3a U KUCIOpOoaa PaBHBI COOTBETCTBEHHO 24, 28 1 48 %.

Kpatkne Teopernueckune cBeIeHus:
PacueTsl 10 XUMHYECKUM ypaBHEHHSIM:!
[To ypaBHEHHIO XUMHYECKOW peaKkny MOXKHO y3HATh:
a) KOJIMYECTBO pearrpyrolnX BEIIECTB U MPOJIYKTOB PEAKLIUH (UHCIIO
MOJIb OIIPEAENIAeM 110 KO3 PHULIeHTaM)
b) Maccel peareHToOB U MIPOAYKTOB peakuuu M = M
¢) 00BEMBI, HO TOJIBKO IS Ta3000pa3HBIX MPOAYKTOB peakmuu V=V,
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AJNTOpPUTM perIeHus: pacu€THBIX 3a7]a4 C UCTIOJIb30BAHUEM ypaBHEHU I
XUMHUYECKUX PEaKLIMN:

1. CoctaBuTh ypaBHEHHE XUMHYECKOH peakmuu (T.e. 00sA3aTeNBHO —
paccTaBUTh KOdQuIneHTHI!)

2. Hag cootBercTByrommMmu (GOpMyJIaMH B YpaBHEHHH 3aIlicaTh
KOJIMYECTBEHHBIC JaHHBIC O BEIIECTBAX C €IWHHUIIAMH H3MEPEHHs, KOTOpHIC
M3BECTHBI WM UX MOXHO PacCUUTaTh, UCXOJsl U3 YCIOBUS 3aa4l, U HCKOMYIO
BEJINUMHY X TaKXKe C AMHUIIAMH U3MEPEHUSL.

3. Tlom o»tumm  ¢opMyaaMu  3amucaTh — COOTBETCTBYIOILHUE
KOJIMYECTBCHHBIC BEJIMYUHBI, 3aJaBacMble CaMHM YpPaBHEHHEM, TaKkKe C
eIMHULIAMU U3MEPEHHS.

4. CoCTaBHTh H PEUIUTH MPOIOPIHIO.

5. OpopMHTE OTBET.

[MPUMEP:

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

e [Ipouwuraiite 3anady.

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

e Jlamee pemaeM 3a7ady COIJIaCHO, HMEIOIIEMYCS Y Bac
aJIrOPUTMY.

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

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

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

Pacuer MonexynsipHON Macchl:
Mr(Al,O3)= 2+27+3+16= 54+48=102
Mr(H,0)=2-1+16=18

COCTaBUTh U PENIUTH TPOMOPILHIO.

0.5 Moab=X MOJb

1 monib 3 Mounb

X mois = n(H;0) =0,5 Mok * 3 Moab= 1,5 MOJIb
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

ITopsiiok BHINOJHEHHS PadOTHI:
1. Pemmienue 3a1a4 o XUMHYECKUM (hOpMyJIaMm.
2. Pemenue 3a1a4 Mo XMMHUYECKUM yYpaBHEHUSIM.

Xoa padoTsli:

3amanme Nel. Onpenenute 00bEM Xjopa (H.y.), HCOOXOAMMBIH ISt
nonydeHus 634 T xyuopuaa axroMuHus 10 ypaBHeHuo: 2Al + 3Cl,= 2AICl;.

3aganmne No2. PaccumraiiTe KONMYECTBO BEIIECTBA M Maccy IJUTHA,
HEOOXOIMMOTO JUIS PEaKIHy ¢ KACIOpoaoM Maccoi 128 T mo ypaBHeHuro: 4Li
+ 02: 2L|20

3aganne Ne3. Coxrmum B u30bITke Kuciopomga 0,4 Moms okcuaa
yraepoga (Il). PaccumTaiitTe KOMMYecTBO BemIecTBA: MPOpPEarHpOBaBIIETO
KHCJIOpO/a ¥ 00pa3oBaBIlIerocs B peakuuu okcuaa yriepoaa (1V).

3aganne Ne4. Coxrim B u30biTKe Krciopoaa 19,6 r CO. Paccuuraiite
Macchl: MPOPEarupoBaBLIEro KHCIOPOAa M 00pa30BaBIIErocs B PpeaKlIuH
okcuaa yraepoza (1V).

3apanme NeS. Ilpu HarpeBaHum nepmanranata kamus KMnO,
o0OpasyeTcs auokcua Mapradmna, MnQO,, manranat kanus K,MnOy4 u xuciopon
O,. PaccumraiiTe Macchl NPOIYKTOB pEaKIMH, €CIH Macca IepMaHTaHaTa
Kanus paBHa 15,8 r.

3aganmne Ne6. Paccunraiite 006EM Bogopoa (H.y.), MOTYYCHHOTO TPU
B3auMOAeHCTBUH 13 T IIMHKA ¢ N30BITKOM COJISHOM KHUCJIOTHI.

3aganmne Ne7. Paccumraiite Maccy W KOIHYIEeCTBO BemecTBa (ocdopa,
HEOOXOTUMOTO JIJIsl PEaKIiU C KHCIOPOAOM 00bEMOM 5,6 1.

®opMa npeacTaBiIeHUs pe3yJibTaTa:
BrinmosiHeHHBIE 3a1aHUS.

Kputepun onenku:
Ouyenka "'5" cmasumcs, ecnu yuenuk:
1. BEITOTHUI paboTy 6e3 OIHOOK M HEJA0YETOB;
2. norycTui He 6oJIee OHOTO HEAO0UeTa.
Ouenka ''4" cmasumcs, ecnu y4eHWK BBIIOJHWI pabOTy IOJHOCTHIO, HO
JIOITYCTHJI B HEM:
1. He GoJee oTHOM HerpyOoi OIMOKH U OTHOTO HEJA0YEeTa,;
2. unu He 0oJiee BYX HEJ0UYETOB.
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Ouenka "3" cmagumcsa, eciy y4E€HUK NPABWIBHO BBIIONHUI HE MEHEe
TIOJIOBHHBI PaOOTHI MIIM JOIYCTHIL:

1. He Goree ABYX IpyOBIX OMINOOK;

2. win He Oomee omHOW TpPyOOH W omHOW HerpyOoi OMmHMOKA W OIHOTO
HEJI09ETa;

3. wm He O6oee IBYX-TpeX HerpyOBIX OIHOO0K;

4. nnu oHOM HerpyOoif OMMOKK U TPEX HEJOUYETOB,

5. WM TIpM OTCYTCTBUH OLIMOOK, HO IIPU HAJIMYUU YETHIPEX -TISITH HEJOYETOB.
Ouyenka ""2" cmaeumcs, ecnu yuenuk:

1. jgomycTmn 4ucino OMMOOK W HENOYETOB IPEBOCXOJsIiee HOpMY, HpHU
KOTOpPOW MOJKET OBbITh BBICTABJIEHA OlLleHKa "3";

2. WM €CJIU MTPAaBUIILHO BHITIOJIHMII MEHEE TOJIOBUHBI PabOTHI.

IIpumeudanue.

1) Yuurens mMeeT MpaBo MOCTaBUTH YYEHHKY OIICHKY BBINIE TOH, KOTOpas
IpeycMOTPEeHa HOPMaMH, €CIIN YI€HHKOM OPHTHHAIBHO BBIMOJHEHA padoTa.
2) OueHKH ¢ aHAJIM30M JOBOAATCSA IO CBEACHUS yJalluxcs, Kak IMPaBHIIO, Ha
MOCJICAYIONIEM ~ YpOKe, MpeaycMaTpuBaeTcst paboTa Haj — omHOKaMu,
ycTpaHEeHHe MpoOeroB.
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Tema 1.2 Ilepuoanvecknii 3aK0H U NepHOANYECKAS] CHCTEMA
JA.A.Menpaeneea. CTpoenune aroma

IIpakTnyeckoe 3ansaTne Ne 2
CocrasJjieHHe YJIEKTPOHHBIX U 2JIEKTPOHHO-Tpaduyeckux (opmy.a
ATOMOB XHMHY€CKHX 371eMEHTOB. XapaKTepUCTHKA 3JIEMEHTOB € y4eTOM
MeCTOHAXO0KIeHHUs B IIEPUONYECKON chcTeMe.

Ieas pa0oTBI: HAyuUTHCS COCTABIIATH OSNEKTPOHHBIE U 3NIEKTPOHHO-
rpajuueckre (OpMyIIbl aTOMOB XHUMHYECKHX 3neMeHToB. [lo mepuomuueckoit
cucremMe .M. MenpneneeBa OIpeneisTh XapaKTEPUCTUKY 3JIEMEHTOB C Y4ETOM
MECTOHAXO0K/ICHH B IEPHOJUIECKON CHCTEME.

Beinosnnus padory, Bel 6ynere:
YMETB:
—  XapaKTepH30BaTh: DJIEMECHTHI MAIIBIX TIEPHOIOB IO MX TOJI0KECHUIO B
Ilepuonnueckoit cucreme [I.M. MenzpeneeBa; oOmue XUMHYICCKHE
CBOIICTBA METAJIJIOB, HEMETAJIIOB;

MarepuajibHoe ofecreyeHue:
Tabmuua /.M. MeHneneeBa, KOHCTICKT JICKIIUH.

3apanne:

1. CocraBbTe 5JEKTpOHHBIE M 3JIEKTPOHHO-Tpadudeckie (GopmyIbl,
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.

[opsaok BbInoIHEHHs PadOThI:
1. CocTaBbTe 31IEKTPOHHBIE U AJIEKTPOHHO-Tpaduyeckre GopmyIist
2. CocraBuTh rpaduyecKkre CXeMbl aTOMOB 3JIEMEHTOB

Xon padoThI:

1. CuMBOJI XUMHYECKOTO AJIEMEHTA 1 €r0 Ha3BaHHeE.

II. TlonoxeHue XHUMHYECKOTO »HJIEMEHTa B MEPUOAMYECKOM CHUCTEME
anemenToB /. V1. Menneneena:

1. mopsiaKoBBIA HOMEp;
2. HOMep TIePHOJa;
3. HOMEp IPYIIIIbL;
4. noJrpyra (TIaBHast WM o00YHast).
II. CtpoeHne aToMa XUMHUYECKOTO JIEMEHTA:
1. zapsz sapa atoma;
2.  OTHOCHTENIbHAs aTOMHas Macca XUMHYECKOTO AJIEMEHTa,;
3. YHCJIO IPOTOHOB;
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4. YHCTIO 3TIEKTPOHOB;
5. YHCIIO HEUTPOHOB;
6.  YHCIO NMEKTPOHHBIX YPOBHEI! B aTOME.

IV. DOnextpoHHast W 3IeKTpoHHO-Tpadudeckas (GOpMyabl aTtoma, ero
BAJICHTHBIC JJICKTPOHBL

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

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

VII. CpaBHeHHE METAUTMYECKUX WIM HEMETAUIMYECKUX CBOWCTB
XMMHMYECKOTO 3JeMEHTa CO CBOICTBAaMU AJIEMEHTOB-COCEAEH 3a MEpUOAOM U
HOATPYIIION.

Hanpumep, nanim XapakTepUCTUKY XHUMHUYECKOTO JIEMEHTA C MOPSIIKOBBIM
HOMepoM 15 M ero coequHEHMsAM MO MOJIOKEHHWIO B TIEPHOAMYECKON CHCTEME
anemeHToB J1. 1. MeHneneeBa 1 CTpoeHHIO aToMa.

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

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

MI. 3apsix simpa atoma docdopa paBra +15. OTHOCHTENBHAS aTOMHAs Macca
tocdopa pasna 31. Snpo atoma comepsxut 15 npotoHos u 16 weiirporos (31 - 15 =
16. Atom hocopa UMEeT TPH SHEPTETHICCKHUX YPOBHsI, HA KOTOPBIX HAXOIIATCS 15
3JIEKTPOHOB.

IV. CocraBisieM 3JEKTPOHHYIO M 3JIEKTPOHHO-TPAQUUECcKyl0 (OpPMYIIbI
aToMa, OTMEUYaeM €ro BaJICHTHBIE JIEKTPOHBL

DnektpoHHast popmy.aa atoMa pocopa:

OnextpoHHO-Tpadudeckas popMyia BHEITHETo YpoBHs atoma (ocdopa: Ha
TPETHEM PHEPIeTHYECKOM YpPOBHE Ha 3S-TIOJypOBHE HaXOJSTCS JBa JJIEKTpPOHA (B
OIIHOM KJICTKE 3alliCHIBAIOTCS JIBE CTPENKH, HMEIOIINE MPOTHBOIOIOKHOE
HalpapJieHne), Ha TPU P-TIOJypPOBHE HAXOIATCS TPH MIEKTPOHA (B KKIOH M3 Tpex
KIJICTOK 3aIMCHIBAIOTCS 110 OJTHOH CTPEJIKE, IMEIOT OJIMHAKOBOE HAIPABJICHHE).

BaneHTHBIMI 3J1E€KTPOHAMH SIBIISIFOTCSI JIEKTPOHBI BHEIIHETO YPOBHS, TO
€CThb 3JIEKTPOHBI

V. ®octhop - memeraut. [TockonbKy B MOCTCAHEES MOAYPOBHEM B aTtome
(hocdopa, KOTOPBIiA 3aAMOHACTCS AICKTPOHAMH, P -TIOYPOBEHb, Pochop OTHOCUTCS
K CEMEICTBY p-2JIEMEHTOB.

V1. Beicumii okcun docdopa  HpoOsIBISIET CBOMCTBA KUCIOTHOTO OKCHIA.
I'mnpokcenn, KOTOpBIH COOTBETCTBYET BBICIIEMY OKCHIY, , HMPOSIBIISIET CBOMCTBa
KUCIOTHI. [loATBEpMM yKa3aHHbIE CBOWCTBA ypaBHEHMSIMH COOTBETCTBYIOIIHX
XUMHUUYECKUX PEaKLHi:

VII. CpaBHMM HeMeTaJUIMYeCKHe CBoOWcTBa Qocdopa co CBOHCTBAMH
3JIEMEHTOB-COCE/IEH 3a MEPUOJIOM M MOJITPYIIION.

Cocenom ocdopa mo moarpymre sieisercst azoT. Cocemsimu pocopa 3a
neprogoM sBisiercss kpemHumd u Cepa. Hemeramummdeckwe CBOWCTBA aTOMOB
XMMHYECKUX 3JIEMEHTOB TJIABHBIX TIOJTPYIIT C POCTOM MOPSIKOBOTO HOMEPA PacTyT
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B MEPHOJAX W CHIDKAIOTCS B Tpymmax. [103ToMy HEMETaUTMYeCKHe CBOWCTBA
(ocdopa Gornee BbIpaKEHBI, YeM y KPEeMHHS M MEHEe BBIPKEHBI, 4eM Yy a30Ta U
CepBL.

®dopma npegocTaBIeHUs pe3yIbTaTa
BrInonHeHHOE yIpaKHeHHE

Kputepun onenku:

Ouyenka "'5" cmasumcs, ecnu yuenuk:

1. BBIOTHUI paboTy 0e3 OIUOOK U HEJOUETOB;

2. nomyctuil He 0oJiee OJJHOTO HeJJoYeTa.

Ouenka "4" cmagumcs, eciM y4eHUK BBIITOJIHWI pabOTy MOJTHOCTBHIO,
HO JIOIYCTHJI B HEH:

1. He Goree omHOM HErpyOOoi OIMOKH U OTHOTO HEJA0UEeTa,;

2. unu He Oosiee NBYX HEJIOYETOB.

Ouyenka "3" cmagumca, ecim y4eHUK TPAaBUIbHO BBIIOJHWI HE
MEHee ITOJIOBUHBI PAOOTHI MIIN TOITYCTHIL:

1. He Goree ABYX IpyOBIX OMIMOOK;

2. winu He Oosiee OJTHOI rpyOOH M OAHOW Herpy0oil OMMOKN U OJHOTO
He/loueTa;

3. wu He OoJiee ABYX-TpeX HErpyObIX OIIHOOK;

4. unu oJfHOM Herpy0oit oImHMOKY U TpeX HEeI0YETOB;

5. WIM TpU OTCYTCTBUHM OIIMOOK, HO TNPU HAIMYMH YETHIPEX-IISTH
HE/I0UEeTOB.

Ouyenka ""2" cmasumcs, ecnu yuenuk:

1. momycTnit 4ncio omuOOK M HEJJOYETOB NPEBOCXOAAIIEE HOPMY, TIPH
KOTOPOI MOKET OBITH BRICTaBIICHA OIleHKa "3";

2. VIITM eCIIM NPABHJIBHO BBITTOJIHWI MEHEE MTOJIOBUHBI PaOOTBHI.

IIpumeuanue.

1) Yuurens umMeeT IpaBO IOCTaBUTh YYCHUKY OIIEHKY BBIIIE TOM,
KOTOpast MPeyCMOTPEHa HOPMaMH, €CJIH YYEHUKOM OPUI'MHAILHO BBINTOJHEHA
pabora.

2) OueHKM C aHANMM30M JOBOJATCS JO CBEICHHSA Y4YaIIUXCs, Kak
NpaBWJIO, Ha TIIOCIENYIOIIEM YypOKe, IpelycMaTpuBaeTcsi paboTa Haj
omuOKaMu, yCTpaHEHHE MPOOEIoB.
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Tema 1.6 Xumuyeckue peakuuu

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

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

Beinonnus padoty, Bel Oynete:

YMETb:
—  paccUHTHIBaTh CKOPOCTH, TETIIOBOH 3(h(HEKT peakIuii;
—  ONIpeneNsATh 3aBUCHMOCTh CKOPOCTH PEaKIUH OT Pa3HBIX (haKTOPOB;
—  ONpeneNATh YCIOBHS NPOTEKaHUS PEaKIUH B HY>)KHOM HalpaBIICHNY;
—  YpaBHHBATh OKHCIHTEIHHO-BOCCTAHOBHUTEIILHBIC PEaKIHN;
—  OHIpeneNsiTh OKUCIUTENb U BOCCTAHOBHUTENb.

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

3aganne:
1. KomextiBHast paboTa (3a1a4u IjIs1 COBMECTHOTO PEIIICHIIS):
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 +  Oyy22NO(y), ecmm
koHueHTpamuss O, 3a 10 ¢ m3mensiercs ot 20 moip/1 g0 30 Mo/
YBeIM4MBAETCS HITM YMEHBIIAETCS] CKOPOCTh PEaKLu?

2. Paccuwuraiite, Kak ©3MEHHUTCS CKOPOCTh peakimu 2SO0z 250,, eciu
a) koHIeHTparys SOz ¢ | MOJIB/T yBEMIYIUTCS 10 3 MOJIB/I;

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

3.  VYkaxwure, kakue (akTopbl (Temreparypa, JaBlIeHHE, KOHLEHTpaLH) U
KakuM 00pa3oM (IOBBICHTh WIIM TOHH3UTH) HY)KHO HM3MEHHTb, YTOOBI
CIBUHYTb BIPABO XUMHYECKOES 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 or 20 MOIB/JI 0 5 MOJB/N. YBEIMYMBAECTCS WIA
YMEHBIIIACTCS] CKOPOCTh PEAKIINH?

2. Paccunraiite, Kak m3MeHHTCS cKopocTh peakimn 2C + O, 2 2CO, ecmu:

) KOHIICHTPAINIO KUCIIOpO/a 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 PEeaKIiK MPHUHSATH Y=2).

3. VYkaxwure, kakue (akTopsl (TeMreparypa, JABICHHE, KOHIICHTPAIMH) U
KakuM 00pa3oM (TOBBICUTH WM TIOHH3UTh) HY)KHO HM3MEHUTH, YTOOBI
CIIBUHYTH BIPaBO XMMHYECKOE PABHOBECUE CUCTEMBI:

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

4. MeronoM 3JEKTPOHHOrO OanaHca paccTaBbTe KOIDUIMEHTH B
YPaBHCHHSX OKUCIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHNA:

C+ Hz = CH4
HY(NO;3), = Hg + NO; + O,

K,MnQO, + H,O = KMnO, + MnO, + KOH
KzSOg = KZSO4 + KzS

Zn + KNO3; + KOH = K,Zn0O, + NH; + H,0O
Ag,0 = Ag + O,

®dopma npeAcTaBIeHUs Pe3yJbTaTa:
BEINONHEHHbIE YIPaXXHEHUS U IPOU3BEICHHBIC PacyeThl.

Kpurepuu ouennBaHus:
Ouyenka "'5" cmaeumcs, ecnu yueHux:
1. BeImoSHUI paboTy 6€3 omuboK U HeJIOUETOB;
2. nomycTui He 6oyiee OHOTO HeA0YeTa.
Ouenka ''4" cmaeumcs, ecnyu y4eHHK BBINOJHWI pabOTy TOJHOCTBIO, HO
JIOITYCTHJI B HEM:
1. He GoJee oHOM HEerpyOOoi OIMOKH U OTHOTO HEA0YeTa,;
2. unu He Oostee BYX HEJIOYETOB.
Ouyenka "3" cmaeumca, ecnu y4YEHUK MpPaBWIBHO BBIIOJIHWI HE MEHeEe
TIOJIOBHHBI paOOTHI MIIM JOIYCTHIL:
1. HEe OoJee ABYX IpyOBIX OMIMOOK;
2. win He Oonee omHOW TPyOOH WM OOHON HerpyOOH OMIMOKH W OIJHOTO
HeloueTa;
3. wm He 6oee ABYX-TpeX HErpyOBIX OMHOO0K;
4. wmy ofHOM HeTpyOoit OIMMOKY U TPEeX HEI0YETOB;
5. WM TIpH OTCYTCTBUH OLIMOOK, HO MPU HAJINYUU YETHIPEX-TISITH HEJOYETOB.
Oyenka ""2" cmasumcs, ecnu yueHuk:
1. JOomycTWs 4YHCIO OMIMOOK W HEJOYETOB MPEBOCXOJSINEe HOPMY, IpH
KOTOPOI MOKET OBITh BRICTaBIICHA OlleHKa "3";
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2. WK eClIk MIPaBUJIbHO BBIMOJIHUI MEHEC TMTOJIOBUHBIL pa6OTLI.

Tema 1.5 Knaccuduxanus Heopranmueckux coelMHEHMI U UX
cBOiiCTBA

JlabopaTopHasi padora Ne 1
Peakuuu uonHoro oomeHa. McnbiTaHue pacTBOpPoOB coJieit
HHIUKATOPAMHU.

ueJIb paﬁoTLl: OMPCACIIATEL CpEAYy PacTBOPOB BCIUIECCTB; COCTABJIATH
YpaBHCHUA peaxunﬁ B MOJICKYJIIPHOM W MOHHOM BHJIC; MPOBOAWUTH PCaKIIUU
B3aUMOJICHCTBUS COJICH C KHUCJIOTaMH, HICJI0YaMU U MEKIY CO0OI.

Buinosnnus padoty, Bel Oynete:
YMETb:
—  OIpeneNnATh XapakTep CpeAbl B BOJHBIX PACTBOPAaX HEOPTaHWYECKUX
COEIMHEHUI.

MarepuanbHoe o0ecnieyeHue:
PeakTuBHBI ITaTUB ¢ HAOOPOM PEAKTHBOB (IIEIOYH, KUCIOTHI, COJIH),
WUHINKATOPHI, IPOOUPKH, MUIETKH, IPOMBIBAJIKA C TUCTHIUIMPOBAHHOM BOJOI.

3apanne:

1. BcnomHUTH MpaBuiIa MO TEXHHKE OE30MaCHOCTH IPU MPBEICHUH
mabopaTOPHEIX padoT.

2. TlpounTtaTh HHCTPYKLHIO II0 HIPOBEICHUIO OIBITOB.

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

4. TlpoBecTH ONBITHI.

5.  Odopmuts mabopaTopHyIO padoTy.

ITopsiiok BHINOJHEHUS PadOTHI:
1. BzaumoieiicTBrE KHCIIOT U OCHOBAaHUH (peakivs HEUTpatu3aIum).
2. [leiicTBre Ha PaCTBOPHI COJIEH pacCTBOPAMHU IIEIOUYEH.
3. JlelicTBre Ha PacTBOPHI COJICH PacTBOPAMH KHUCJIOT.
4. B3anmMopelcTBre coei MexXay coOoi.
5. leiicTBUE pacTBOPOB COJIEH, KUCIOT U LIEJIOUEH HAa MHAUKATOPBL. [ uaponu3
coneit

Xon padorsi:

OmnprT Ne 1. B3anMoaelicTBre KUCIOT U OCHOBAHUH (peakius
HeWTpanu3aimn).

40



Iopsinok BEIMOTHEHHS PAOOTHI:

1. Haneiite B mpobupky 5-10 kamenb pacTBopa mieyioud ¥ 1-2 Karm
pactBopa perondranenHa. Habmronaiite n3meHeHne nBera.

2. 3atem mobGasisiite mo 1 karuie pactBopa kuciaotel (HCI mm HySOy),
BCTpsIXWBasg TpoOUpKy. OTMeThTe H3MEHEHHE I[BETa C MAJIMHOBOTO MO
OecrBeTHOTO ociie NprbaBlIeHNs HEKOTOPOT'O KOJINYECTBa KUCIIOTHI.

3. Ilouemy pacTBOp oOecuBeTHIICS HE cpasy?

4. Hanumire ypaBHEHUE PeaKMK B MOJICKYJIIPHOM M HOHHOM BHUJIE.

5. Cpenaiite BBIBOJ O TOM, 4TO OOpa3yeTcs B pe3yNbTaTe pPeaKkIuu
HEUTpaIu3aLuu.

OmprT Ne 2. [leficTBHE HA paCTBOPHI COJICH pacCTBOPaMH IIEIIOUEH.

ITopsimoK BEITOTHEHHUS OTIBITA!

1. B oany npobupky Haneiite 5-10 xamens pactBopa couu sxenesa (111)-
(FeCly), B apyryto comu meau (11)-(CuSOy).

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

3. Habnronmatite 0Opa3oBaHue 0CagkoB Oyporo M roidy0oro IBera.

4. Hanmmite ypaBHEHUS peakiiil B MOJIEKYJIIPHOM U HOHHOM BHJIE.

5. CaenaiiTe BBIBOJ O B3aUMOJCHCTBUY COJIEH CO IIETOYaMHU.

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 kucinotsl (HCI min HySOy).

3. HaGmromaiite BBIIEIEHNE Ta3a.

4. HanucaB ypaBHEHHE peakLMH B MOJEKYJSIPHOM U HOHHOM BHJE,
00BsCHHUTE, Iy3bIPHKH KAKOTO Ta3a BIJEISIOTCS.

5. CnenaiiTe BBIBOJ O B3aUMOJICHCTBUU COJIEH C KHCIOTAMHU.

OmnpT Ne 4. BzanmopaelcTBre colieit MeXIy COOOH.

[TopsnoK BHITOTHEHHUS OTIBITA!

1. Haneiite B mnpobupky 2-3 kamnu pactBopa coiu Pb(NO3),
(Pb(CH3;COO0),) u mnpueiite 1-2 kamum pactBopa wuoaupa kamus K.
Ha6nrogaiite o6paszoBanue xenroro ocanka noauna ceunna (11) Pbl,.

2. Hanuiure ypaBHEHHE PEaKIMU B MOJICKYIISIPHON M HOHHOH (opmax,
OTMEThTE I[BETa OOpa30BaBILMXCS OC3AKOB M HCXOJHBIX pAcTBOPOB H
Ha3BaHUs BEUICCTB.

3. CrenaiiTe BBIBOJ O B3aMMOJIEUCTBUH COJIEH.

Omnpit Ne 5. JleficTBre pacTBOPOB COJIEH, KUCIIOT U IIeJIouel Ha
WHAUKATOPBL. ['mapomnm3 coneit

[opsiioK BBIMOJIHEHHS PaOOThI:

1. Ha monocky yHWBEpCaIbHON WHAMKATOPHOW OyMaXKd HaHecuTe 1o |
Karute pactopa consiHoi mimm cepHor kuciotel (HCI, H,SO,), pactBopa miesoun
(KOH wm NaOH) u muctwumpoBaHHOM Bompl. OTMETBTE LBET, 3alMIIMTE B
Tabmuy. Ilo mikame yHUBEpcanbHOW WHIMKATOPHOM OyMarum ormpenenuTe
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3HaueHHe PH pacTBOpOB, 3aIMIINTE B TAOJHILY.

2. B onHy npoOupky HaneWTe 5 Kareiab KUCIOTHI (JI1000ii), BO BTOPYIO
NpoOHPKy 5 Kamesp pacTBOpa IIENOYH, B TPETHIO AUCTHILIMPOBAHHBIA BOIBI.
Job6aBeTe Bo Bce mpobupkm HemHOro a. H,O m mo 1-2 xammm pacTBOpa
(enondranrenna. OTMETbTE IBET PACTBOPA. 3aMUIIUTE B TAOIHITY.

3. Ha momocKy yHHMBEpcaJabHOM HWHIMKATOpHONW OyMaXKH HaHecHTe 1Mo 1
karte pactBopa Aly(SOy); (FeCls, Fex(SOy)s, FeSOy), pactBopa Na,CO3 (K,COs3,
NaCHsCOO) u pacteopa NaCl (KCI, Na,SO,). OtMmerste 1BeT, 3amuinuTe B
Tabmiyy. [lo mikane yHHMBepcasbHOM HWHIMKATOPHOW OyMaru ompenenure
3HaveHune PH pacTBOPOB, 3aIUIINTE B TAONUILY.

4. CnenaiiTe BBIBOJ| O ICHCTBUY PAaCTBOPOB BELIECTB HA HHANKATOPBI,
OIIpEeIeINTE PEAKIHIO CPE/Ibl PACTBOPOB, YUHUTHIBAsL, 4TO IpH PH = 7 — cpena
HeHlTpansHast, npu PH> 7 — cpena memogHast, a mpu PH< 7 — cpena kucmasi.
3aroJIHATE TTOCIIETHNUN CTOJIOEI] TaOJIHIIEL.

5. Tlo 3HayeHWIO CpeAbl PacTBOPOB 3allOJHUTE B TAOIHIE CTPOKH
CTOJIONA, YKa3bIBAIOIIETO HAa I[BET MHAMKATOpa (eHON(TAIECHHA B PacTBOPAX
cornei. [loaTBepnure CBOM BBIBOABI OIBITHBIM ITyTeM. B Tpu mpoOHpku
HaJIelTe 1Mo 5 Kamelb pacTBOPOB COOTBETCTBYIONIMX COJIEH, MCIOIb3YEMBIX B
n. 3. JfobaBsTe Bo Bce mpobupku HemHoro a. HO u mo 1-2 xarumu pactBopa
¢denondranenna. OTMEThTE IIBET pacTBOpA.

6. HanumuTe ypaBHEHHS 3JIEKTPOIUTUYECKON THCCOLMAIMH KaXJIOTO
U3 BELIECTB.

7. OOBACHUTE, MPHUCYTCTBUEM KAKUX HMOHOB OOYCIIOBICHBI KHCIAs
cpeja | IeJI0YHas cpejia pacTBOPOB.

8. Hamumure ypaBHeHHs peakUui TMIPOJN3a COJEH B MOJIEKYJISPHOI
1 HOHHOH popmax.

Tabmuua HaOIrOIeHNH:

@dopMa npeIoCTABICHHUS Pe3yibTaTa
OTyer 0 mpojeNnaHHONW paboOTe, BBIBOJABI HA KAXIBIA OIBIT, 3aIOJIHCHHAS
TabJIUIIa, BBIBOJ O BCEil 1abopaTopHOii pabore

I{BeT mHAMKAaTOpA pH pactBopa Coena
Pactsop deHondranen | YHUBepcaJbH (no mxane alz:Tio
BEIllECTBA D YVHHUBED. P
H b HMHAMKAT. OyM.) pa
HCI(H,SO,)
KOH (NaOH)
H,0
Aly(SO4)s
(FeC|3)
Na,CO;
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| NaCl (Na,SO,) | |

Kputepun onenuBanus:

Ouenka "'5" cmaeumcsa, ecnu yueHuk:

1) IpaBMIIEHO OTIPEENII LIENb OTIBITA;

2) BBIIONHWI paboTy B MOJTHOM 00BeMe ¢ coOIfoIeHeM HE00X0UMON
MIOCJIEIOBATEIFHOCTH POBEIICHUS OITBITOB W U3MEPEHHIA;

3) caMOCTOSTETTFHO M PAlMOHATIBHO BHIOpAN M IMOATOTOBHII [UISL OIIBITA
HeoOxonmuMoe 000opynoBaHWE, BCE OIBITHI MPOBEN B YCIOBHAX W PEXHAMAX,
o0ecreynBaOMMX IOJTy4YEHHE pEe3yJbTaTOB M BHIBOJOB C HaWOOJBILICH
TOYHOCTBIO;

4) Hay4HO I'pPaMOTHO, JIOTUYHO ONHKCall HaOII0AEHHS U CHOPMYIHPOBAI
BBIBOJIBI M3 OIBbITAa. B TIpencTaBleHHOM OTYeTe NPaBHIBHO W aKKypaTHO
BBITIOJTHUJI BCE 3aIMCH, TaOJINIBI, PUCYHKH, YEPTEXKH, rPpadHKH, BHIYUCICHUS U
cZema BBIBOJIBL,

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

6) TpPOSBISIET OpPTaHW3ALUOHHO-TPYAOBBIE YMEHHS (MOIACPKUBACT
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 000PyIOBaHHEM.

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

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

2. win OBUIO AOMYIICHO Ba-TPH HEA0YETA,

3. wm He Ootee 0HOM Herpy0oii OmMOKY ¥ OHOTO HEJ0YeTa,

4. WM 3KCTIEPUMEHT MPOBEACH HE MOIHOCTHIO;

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

Ouyenka ""3" cmasumcs, ecnu yuenux:

1. mpaBUJIBHO OMPEAETWI IETb OMbITa; padOTy BBIMOJHAET MPABUILHO
HE MEHee YeM HAarloJOBHHY, OJIHAKO O00BEM BBHITIOJHEHHONW YacTH TaKOB, YTO
MO3BOIACT TOJYYUTH MNPAaBUJIBHBIC PE3YJIbTAaTbl W BBLIBOABLI IO OCHOBHBIM,
MPUHIMITAAIHHO BaXXHBIM 3aJ1adaM padoThI;

2. vy moabop 06opynoBanHus, 00BEKTOB, MATEPHATIOB, a TAKXKE pabOTHI
IO HayaJly OIIbITa IMPOBEJ C IOMOINBIO YUYUTEA; WKW B XOJC TMPOBCACHUA
OIbITa ¥ W3MEPEHWH OBLIM JIOMYIIEHBl OMMOKM B ONMCAHWUM HAOJIOCHHH,
(hopMyITMPOBAaHHUH BHIBOIOB,;

3. ONBIT IPOBOAWJICS B HEPAIMOHAIBHBIX YCIOBHUSIX, YTO HPHUBENIO K
MOJIyYCHHIO PE3yJbTaToB C OOJBIIEH IMOrPeNIHOCThIO; MM B OT4ETE OBUTH
JIONYIIEHBI B OOIIEeH CIOXHOCTH He OoJiee ABYX OMIMOOK (B 3aNUCSX €AWHMUIL,
M3MEpEeHUsIX, B BBIUUCICHUAX, Trpadukax, Tabnumax, cxemax, aHalu3e
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HOTPENIHOCTEH U T.J1.) HE NPUHUNIHAIBLHOTO JUIs JaHHOW paboThI Xapakrepa,
HO TIOBIMABIIMX HA PE3YNbTAaT BBHINOJHEHUS; WM HE BBINOJHEH COBCEM HIIH
BBITIOJTHEH HEBEPHO aHaJIN3 norperrHocteit (9-11 kmacce);

4. momyckaet rpyOyro ommOKy B X0/€ SKCIIepUMeHTa (B 00BSICHEHHUH, B
odopmieHrN paboTHI, B COONIONCHHN MPABWJI TEXHHUKH O€30MACHOCTH TpHU
pabore ¢ MaTepmamamMu W OOOpPYIOBaHMEM), KOTOpas HWCHPABISIETCS IO
TpeOOBAHUIO YIUTEIIA.

Ouyenka ""2" cmaeumcs, ecnu yuenuk:

1. He ompeneNul CaMOCTOSATENILHO 1I€J1b OIBITA; BBIOJIHWI PadOTy He
MOJIHOCTBIO, HE MOJATOTOBHJI HY)XHOE 00OpYyZOBaHHE U 00BEM BBHINOJIHEHHOM
4acTH pabO0ThI HE MO3BOJISIET ClIENIAaTh PABHUIIBHBIX BBIBOJIOB;

2. WM OTIBITHI, U3MEPEHUS], BHIYUCICHHUS, HAOIIOICHHS TPOU3BOAMINCE
HETIPaBIWIBHO;

3. nnu B Xo4€ paboThHI M B OTYETE OOHAPY)KWIINCHh B COBOKYITHOCTH BCE
HEIOCTAaTKH, OTMEUCHHBIC B TPEOOBaHMAX K oIleHKe "3";

4. momryckaet nBe (u Oonee) rpyOble OITHOKH B XOJ€ IKCIIEPUMEHTA, B
0o0BsicCHeHNH, B O(GOpMIICHHH pabOTHl, B COONIOACHWU NPABII TEXHUKU
6ezomacHocTH Tpu paboTe ¢ BemecTBAMHU M O0OpPYIOBaHHEM, KOTOpBIC HE
MOXET HCIIPABHUTh JJaKe 110 TPEOOBAHHIO YUHUTEIIS.
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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 paboTbl: HAY4YUTHCA COCTABISATH YpPaBHEHHS pEAaKLIMA B
MOJICKYJISIPHOM U MOHHOM BHJI€; IPOBOAUTH PEaKIMM B3auMOJeicTBUS coneit
C KHCJIIOTAMH ¥ MEXay co00if; NpOBOIUTH KayeCTBEHHBIE PpEAKLUH
B3aUMO/ICHCTBUSI HAa Ha XJIOPHU]-, CYJIb(aT-, CHIMKAT- U KapOOHAT-aHHOHBI.

Beinosnnus padory, Bel Oynere:
YMETB!
—  COCTaBJIATh YPABHEHUS PEAKLUil B MOJIEKYISIPHOM U HOHHOM BH/IE;
—  IPOBOJIUTH PEaKLUH B3aUMOACHCTBUS COJEH C KHCIOTAMH M MEXKIY
co0oii;
—  IPOBOJIUTH Ka4ECTBEHHBIE PEAKIIMU B3aMMOACHUCTBHUSA HA HA XJIOPUA-,
cynb(aT-, CHIINKaT- ¥ KapOOHAT-aHUOHBI.

MarepuaiabHoe ofecrieyeHue:
PeaxkTuBHBI ITaTUB ¢ HAOOPOM PEAKTUBOB (IIEIOYH, KUCIIOTHI, COJIH),
MPOOUPKH, MTUIETKH.

3aganne:

1. BCHOMHUTH MpaBWia MO TEXHHKE OE30MACHOCTH IMPU MPBEICHUH
ma00paTOPHEIX padoT.

2. TlpouwnrtaTh UHCTPYKIHUIO IO MPOBEICHHUIO OIBITOB.

3. IlpuroroButh  HEOOXOAUMYIO  XHMHUYECKYI0  HOCYAy H
000py/I0BaHHUE IS TPOBECHHUS OIBITOB.

4. TIpoBecTH OIBITHI.

5.  Odopmuth 1abopaTopHyio padboTy.

IMopsinok BeIMOJIHEHMSI PAGOTHI:
1. O6Hapyxkenue xnopua-annona Cl.
2. O6HapyxeHue cynbdar-annona SO,2 .
3. O6HapyKeHue cruKaT-aHHoHa SiOs2 .
4. ObHapyxenne kapbonar-anrona CO5” .
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Xona paborsI:

OmeiT 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.

Ombit Ne 2. OGHapyxenue cybpar-annona SO,” .

[TopsitoK BBINOJHEHHS OIIBITA:

1. Hamefite B mpobupky 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 Siog”.

[MopsiIoK BBHIONHEHHUS ONBITA!

1. Haneiite B mpobupKky 2-3 Kaluid pacTBOpa, COACPIKAIICTO CHIIUKAT-
aunon Si0z% (Na,SiOs, K,SiO3 u T.1. WK K€l CUITMKATHBIA KaHIEISAPCKHUIA)
u npuieiite 1-2 kammu pactBopa comistHoir HCl wiu ceproit kuciorsr H,SOy,.
Hab6mronaiite o6pazoBanue KkpemHueBoil kucinotsl H,SiOg B Buae 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..) m npuieiite 1-2 kamm
pactBopa cossiHoit HCI wiu ceproit kucnotsr H,SO,. Habnronaiite BoiieneHue
y3bIpbKOB ra3a. Kakoii ra3 Beiaensercs?

2. Hanmmute ypaBHEHHE peaKUl B MOJICKYIISIPHOI W HOHHOW (hopMax,
OTMETHTEC [BETa HCXOJHBIX M O00pa30BaBIIMXCS PAcTBOPOB W Ha3BaHUS
BEILIECTB.

(I)opMa npeaocraBjaeHUus pesyjbTara
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OTueT 0 MpojeIaHHOi paboTe, YypaBHECHHIE PEAKIIUU B MOJICKYJISIPHOM
Y MOHHOMW (hopMax, BBIBOJBI Ha KaXKIIbI OIIBIT, BEIBOJ TI0 BCEH JabopaTopHOit
pabore.

Kpurepuu ouennBanus:

Ouenka "'5" cmaeumcsa, ecnu yueHuk:

1) mpaBUIBHO ONPEAENINII IIETh OTIBITA;

2) BBINOJIHMI pabOTy B MOJHOM 00BbEME C COOIOJICHUEM HEOOX0ANMOM
MIOCJIE/IOBATENILHOCTHU MPOBEICHUS ONIBITOB U NU3MEPEHUIA;

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 TPAMOTHO, JIOTHYHO OTIMCAN HAGIIOICHUS U CHOPMYyTHpOBa
BBIBOJIBI M3 OIBITAa. B TpencTaBIeHHOM OTYETe NPaBHIBHO W AKKYypaTHO
BBITIOJTHWJI BCE 3aIHCH, TaOJINIBI, PUCYHKH, YEPTEXKH, IPaKH, BHIYUCICHUS U
CJIeNal BBIBOBI;

5) mpaBMIFHO BBITOTHUII aHAJH3 TOTpemHocTei (9-11 ximaccsr).

6) TposABISIET OpPraHU3ALMOHHO-TPYAOBBIE YMEHHS (IOJAEPKUBAET
YUCTOTY pabodero Mecra M NOPAIOK Ha CTOJE, SKOHOMHO HCIOIb3YyeT
pacxXoHbIE MaTePUAIIBI).

7) OKCIEpUMEHT OCYIIECTBISET MO IUIAHy C Y4YeTOM TEXHUKHU
0€301acHOCTH M IpaBHJI PadOTHI ¢ MaTepuaiaMu U 000Py10BaHUEM.

Ouyenka ''4" cmasumca, eciu yueHUK 6bINOJIHUII MPeOOAHUA 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. Wi SKCTIEPUMEHT NPOBEJICH HE TOJIHOCTHIO;

5. UM B ONHCAHUM Ha6J'IIO)IeHPII71 M3 OIbITa AOIMYCTWJI HETOYHOCTH,
BBIBOJIBI CJIeJIaJl HETIOJIHBIE.

Ouyenka ""3" cmasumcs, ecnu yueHuk:

1. mpaBUJIBHO OMPEAETWI IeTb OMbITa; padOTy BBIMOJHAET MPABUILHO
HC MCHEC Y€M HAIlOJIOBUHY, OJHAKO 00BEM BBIMTOJHEHHON YacTH TaKOB, 4YTO
MO3BOJISIET TIOJNYYUTh IPABWIBHBIE DPE3yJbTAaThl W BHIBOABI 10 OCHOBHBIM,
NPUHIUIHAIEHO BayKHBIM 331a4aM paboThI;

2. wiu noabop o0opynoBaHus, 00BEKTOB, MATEPHANIOB, a TAKXKe pabOTHI
M0 HayaJly OIBITa TPOBEN C IIOMOIIBIO YUYHUTEJNs; WIM B XOJ€ HPOBEACHUS
OIbITa ¥ M3MEPEHWH OBUIM OMYIIEHBI OMIMOKM B ONMCAHUM HAOIIOICHHH,
(hopMyITMPOBAaHHUH BHIBOIOB,;

3. ombIT MIPOBOAWJICA B HEpAMOHAJIBHBIX YCJIOBHAX, YTO IPHUBEIO K
MOJIYYEHUIO PE3yJIbTATOB C OOJbIIEH MOTPEITHOCTHIO; WM B OTYETE OBLIN
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JIONYIIEHBI B O0IIEeH CIOXHOCTH He OoJiee ABYX OMIMOOK (B 3alUCSX €IMHMUIL,
U3MEPEHUsIX, B BBIUUCICHUAX, Trpadukax, TaOnmiax, cxemax, aHalu3e
MOTPENIHOCTEH U T.A.) HE MPUHINUIHAIBHOTO JUIS AaHHOW paboThI Xapakrepa,
HO TOBIMSABIIMX HA PE3YNbTAaT BBHINOJHEHUS; WM HE BBINOJHEH COBCEM HIIH
BBITIOJTHEH HEBEPHO aHaNM3 norperrHoctei (9-11 kmacce);

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

Ouyenka ""2" cmaeumcs, ecnu yueHuk:

1. He ompeneNul CaMOCTOSITENLHO 1IEJIb OIBITA; BBIIOJIHMI PadOTy He
MOJIHOCTBIO, HE MOJATOTOBHJI HY)XHOE 00OpYyAOBaHHWE U 00BEM BBHINOJIHEHHOM
4acTH PabOThI HE MTO3BOJISIET CAENATH MPABIIBHBIX BHIBOIOB;

2. AN OTIBITHI, U3MEPEHUSI, BEIYUCIICHUS, HAOTIOICHNS IPOU3BOIMINCH
HETIPaBIWIBHO;

3. nm B Xo4€e paboTHl M B OTYETE OOHAPYKMIIUCH 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 MpH paboTe ¢ BEHIECTBAMHU M 00OpYJOBaHHEM, KOTOpHIE HE
MOXET HCIIPABHUTh JJaKe 110 TPeOOBAHHIO YUHTEIIS.
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Tema Ne 2.4. A3oTcoaep:kaliye opraHndeckue coegnHeHH.
Hoaumepsl.

JlaGopaTopHas padora Ne3
H3yyeHue cBOicTB 0eJKOB

Ieab padoThl: HAYIUTHCS OOHAPYKUBATH MENTUIHBIC CBA3U B OETIKaX,
oOHapyXuBaTh OEH30JIbHBIC KOJIbIa, OOHAPYKUBAThH CEPY B MOJIEKyJax Oelka.

Beinosanus 3Ty padory, Bel Oynere:

YMETh!

— MpPOBOJUTH HECIOXKHBIC PEaKIUU 10 OOHAPYXKCHHIO Oclika B
00BEKTax;

— ONpeneNiATh 0 TOSBICHUIO COOTBETCTBYIONICTO OKpaIlUBAHUS
Hanyue O0enka B 00beKTaxX.

Mamepuanvnoe obecneyenue. pPEaKTHBHBIN IUTATHB, IPOOHPKH,
HarpeBaTeNbHbIH 3JIEMEHT, PAacTBOPHI OelKa, PacTBOPHI TMAPOKCHAA HATPHS
nnn kanws, cynbdara menu (llcomm Tsokemoro MeTamna (HampuMep, CBUHIIA),
KOHIICHTPHUPOBaHHAsI a30THAs KUCJIOTA, JUCTUIUINPOBAaHHAS BOJA.

3ananue:
1. BcnomHuTh NpaBuia 1Mo TEXHUKE 0€30MAaCHOCTH NMPH MPBEICHUU
J1a00paTOPHBIX PadoT.

2. IlpounTtaTh MHCTPYKLMIO IO MPOBEJCHHUIO OIBITOB.

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

4. TIpoBecTH OIBITHI.

5.  Odopmuts mabopaTopHyIO padoTy.

[opsiaok BpINoJIHEHUs PadOThI:

1. ObOHapy>KeHHe IENTHAHBIX CBsI3eH (OMypeToBas peaKiius)

2. O0HapyxeHUE OCH30IBHBIX KOJell (KCAaHTOIPOTEHHOBAS PEaKITHs)
3. OOHapyxeHue cepbl B MoJieKynax Oeika (CynbGruapuiIbHas
peaxIys)

Xoa padoTsI:
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LBeTHbIe peakunu 6e1KOB

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 mnoOsBICHHE KpacHO-
(hroNeTOBOrO OKpaIINBaHHUS.

Omnebit No2. O6HapyxeHHe OEH30JIbHBIX KOJIell (KCAHTOIIPOTENHOBAs PEaKIIHs)

3. Bo Bropyn mpoOupKy J00aBbTE  HECKOJIBKO  Kareib
KOHIICeHTpUpoBaHHO! a3oTHOU kucioTel HNO;3; (OctopoxHo!). Habmromatite
MOSIBJICHHE SIPKO-XKEITOTO0 O0CajKa, JOKa3bIBAIOUIEr0 HajJu4yhe OEH30JBbHOTO
KOJIbITa B MOJIEKYJIe Oenka.

OmnsiT Ne3. OOHapykeHHE cepbl B MOJIEKyJax Oeika (CyabQTuapiIbHAsS
peaxist)

4. B TpeThio npoOHpKy 100aBbTE HECKOIBKO Kaleidb pacTBOpa anerarta
ceunma (1) — (CH3COO),Pb u mienoun, narpeiite. Habnroaiite BbimaaeHue
YepHoro ocazika PbS, nokaspIBaroIero HaIMYKe cephbl B MOJIEKYIIe 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) Hay4yHO rPaMOTHO, JOIMYHO OMHCAT HAOIIOACHUSA U CHOPMYITHPOBA
BBIBOABI M3 ONBITAa. B MpeNCTaBIeHHOM OT4YeTe MPAaBUIBHO M aKKypaTHO
BBITIOJTHWJI BCE 3aIHCH, TaOJINIBI, PUCYHKH, YEPTEXKH, IPadMKH, BHIYUCICHUS U
CJIeNal BBIBOJIBI;

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

6) TNpOSABIAET OPraHU3AIMOHHO-TPYJOBBIE yMEHHMsS (TIOJEpKUBACT
YUCTOTY paboyero Mecta W MOPSJOK Ha CTOJIE, HKOHOMHO HCIIOJIB3YET
pacxo/iHble MaTEpPHAIIBI).

7) DKCHEPHUMEHT OCYHIECTBISIET IO IUIAHY C YYeTOM TEXHHUKHU
6e301MacHOCTH U IPaBHII pabOTHI ¢ MaTepHaIaMH U 000PYIOBaHHUEM.
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Ouyenka ''4" cmaseumcsa, eciu yueHuK 6blNOJHUI MPeOOCAHUA K
ouenke "5", Ho:

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. Uiy SKCTIEPUMEHT NPOBENICH 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 TaKOB, YTO
MO3BOJISIET TIONYYWTh IPABWIBHBIE DPE3yAbTAaThl W BHIBOABI IO OCHOBHBIM,
NPUHIUIHAIEHO BaKHBIM 331a4aM paboTsI;

2. wim moabop o0opynoBaHMs, 00BEKTOB, MATEPHAIIOB, a TAKKE PaOOTHI
[0 HAyYaJly OIBITa IPOBEN C IIOMOIIBIO YUYHUTENS; WIM B XOJE MPOBEACHHA
ONBITA ¥ M3MEPEHUH OBUIM IOMYIIEHBI OMMOKH B ONMCAHWUHM HAOIIONCHHH,
(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 3aIlUCAX €INHHUIL,
U3MEpEeHUsIX, B BBIUUCICHUAX, Trpadukax, Tabnuuax, cxemax, aHalu3e
MOTPENIHOCTEH U T.J1.) HE NPUHLINIHAIBLHOTO JUIs JaHHOHW paboThl Xapakrepa,
HO TMOBJHSBUIMX Ha PE3YJIbTAaT BBHINOJHEHUS; MM HE BBINOJHEH COBCEM HIIH
BBITIOJTHEH HEBEPHO aHAIM3 morperrHocteit (9-11 kmacce);

4. nomyckaet 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 ompeneNnil CaMOCTOSTENILHO 11€J1b OIBITA; BBIMOJIHWII PabOTy He
MOJIHOCTBIO, HE MOJTrOTOBMJI HY)XXHOE 00OpYZOBaHHE U 00BEM BBINNOJHEHHOM
4acTH pabOThl HE MO3BOJISIET CHIENIATh IIPABHUIIBHBIX BBIBOJIOB;

2. WIN OTIBITHI, U3MEPEHUsI, BEIYMCIICHUSI, HAOJIIO/ICHNS] IPOU3BOIUIIUCE
HETPaBUIIBHO;

3. nm B Xo7e paboThHI M B OTYETE OOHAPY)KWIINCH B COBOKYITHOCTH BCE
HEJIOCTAaTKH, OTMEUCHHBIC B TPEOOBaHUAX K OIlcHKe "3";

4. nomyckaet nBe (1 OGosiee) TpyOble OMIMOKK B XOZ€ 3KCIIEPUMEHTA, B
00bscHeHNH, B O(GOPMIICHHH pPa0OTHl, B COOJIIOAEHMM NPaBHI TEXHHUKH
GezomacHocTn Tpu paboTe ¢ BemiecTBaMH M 00OpYJIOBaHHEM, KOTOpBIE HE
MOXET HCTIPaBHUTh JJaKe 110 TPeOOBAHHIO yUHTEIIS.
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