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BBEJAEHUE

JlanHble METOIMYECKHE PpEKOMEHJAalMM pa3paboTaHbl s oOecnedeHus
3¢ (HeKTUBHOTO OCBOEHHUS 00YYaIOIIMMUCS COJIEPKaHus MPOTrPAMMBI IO XUMHH B 8 Kiacce.
JIOKYMEHT HampaBjeH Ha (OPMHUPOBAHHME IMPOYHBIX TEOPETUUYECKUX 3HAHWUU, PAa3BUTHUE
MPAKTUUYECKUX YMEHUN U HABBIKOB CAMOCTOSITEIbHON YU4eOHOM 1eATeIbHOCTH.

PexoMenpannu copepkaT aJrOpUTMbI BBITIOJHEHHS Pa3IWYHBIX BUAOB Y4EOHBIX
3aJlaHull, IPUMEPBI UX PELICHUS U KPUTEPUU OLIEHUBAHUS pe3yIbTaToOB paboThl. MaTepuan
NpEeJCTaBICH B JOCTYMHOW M CHUCTEMAaTU3HPOBAHHOW (OpME C YYETOM BO3PACTHBIX
0COOCHHOCTEHM 00yJarOIUXCs.

Ieab 1okymMeHTa

[lenp HACTOAMIMX PEKOMEHAANNNA — MOMOYb OOYYAIOIIMMCS YCIEIIHO OCBOWTH
OCHOBHBIE pa3fiesibl MporpaMmbl XMMHM 8§ Kiacca, pa3BUTh HAaBBIKM CaMOCTOSITEIBbHON
paboThI ¥ TOATOTOBUTHCS K BBIITOJIHEHUIO PA3IMYHBIX BUAOB yUCOHBIX 33 JaHUM.

B pamkax peanuzanuu JaHHOHW IENIM TIPEINONIaraeTcs pelieHue CIeAyomuX 3a1ay:

1. ®opMupoBaHUE NPEACTABIECHUS O TPEOOBAHUAX K PA3INYHBIM BUIAM YUEOHOH
AESITeIbHOCTH TI0 XUMUH.

2. Pa3BuTue HaBBIKOB BBINIOJIHEHUS TECTOBBIX 3aJaHUN, J1a0OpAaTOPHBIX U
MPAKTHYECKUX pabOT M pacYETHHIX 3a/1a4.

3. ®opmupoBaHHE YMEHHUIN CAMOCTOATEIHHO aHAIM3UPOBATH PE3YNILTATHI CBOCH
paboTHI.

4.  lloBblllIEHME KaYECTBA YCBOCHUS TEOPETUUECKOr0 MaTepuania.

5. Pa3BuTHe OTBETCTBEHHOCTH, aKKypaTHOCTH M IO3HABaTEIbHOIO MHTEpeca K

HN3YUYCHUIO XUMHM.

CTpykTypa 10KyMeHTAa

Martepuan CTpYKTYpHUpOBaH TI0O OCHOBHBIM BHJaM YYCOHOW JESITCIBHOCTH,
peann3yeMbIM B IIPOTPaMME XUMUMU:

1. TecrupoBaHue.

2.  DKCHEpUMEHTAIBLHO-TIPAKTHYCCKAs NEeATETHHOCTD: BBITIOJTHCHUE
71a00paTOPHBIX U MPAKTUYECKUX PaboT.

3. Pemrenwue 3amad.



Kaxablil pazaes coaepxur:
1. Pexomenmamuu 1jist 00y4aromIMXCsl C KOHKPETHBIMH aJTOpUTMaMU JEHCTBUMA.
2. Ilpumeps! 3aganuii ¢ oOpa3aMu BBIITOJIHEHUS.

3. Kpurepnuu oueHMBaHNs BBIIOJHEHHBIX 3aJaHUN.

MeT010J10rHYeCKHe OCHOBBI

Pekomennannu 0a3upyroTcs Ha CAEAYIOMNX TPUHIUIAX:

1. HayuHas OOOCHOBAaHHOCTb — HCIIOJIb30BAHUE COBPEMEHHBIX HAyUYHBIX
IIPEACTABIICHUM O BEIIECTBAX U XMMUYECKUX IPOLIECCAX.

2. JlocTymHOCTb — M3JI0KEHUE MaTepHralia B MOHATHOMN U JIOTUYHOU (popMe.

3. IlocnenoBaTesbHOCTh — MTOCTENEHHOE YCIOKHEHUE CONEPKAHUA OT IMPOCTBIX
MOHATUH K 00JIee CIOXKHBIM TEMaM.

4. TIlpaktuyeckass HampaBJIEHHOCTb — AaKUEHT Ha (OPMUPOBAHUE YMEHUMH
MIPUMEHSTH 3HAHUS B PEAJIbHBIX U YUEOHBIX CUTYalUsIX.

5. CamOoCTOATENBHOCTh — PA3BUTHE HABBIKOB IJITAHWPOBAHUS M OPraHU3ALIUU
COOCTBEHHOU y4eOHOU JEeATEIbHOCTH.

6. OOBEKTUBHOCTb KOHTPOJSI — YETKO C(OpMYyJIHpPOBaHHBIE MOKAa3aTEIn

OLICHUBAHM:I.

HeaeBast ayauropus
MeTtonnueckre peKOMEHJaluu MpeaHa3HauYeHbl [ oO0ydarommxcd 8 Kiacca u

HaIpaBJICHBI HA MOJICPKKY UX yUeOHOMH JAESITEIBHOCTH MO XUMUHU.

OxugaeMbie pe3yJibTaThbl peajn3alnu

Hcnonp30BaHne JaHHBIX PEKOMEH QAN TTO3BOJINT:

1. Jydiie mOHUMATh U3y4aeMbI MaTepUal;

YCIICIIHO BBHIMIOJHSATH TECTOBBIC 3aaHUS;

rpaMOTHO O(POPMIISATH JTA0OPATOPHBIE U TPAKTUUECKUE PAOOTHI;
COBEPIIICHCTBOBATh HABBIKU PEIICHUSI XUMUUYECKUX 3a]1ay;
Pa3BUBATh CAMOCTOSITEIbHOCTh B O0YUCHUH;

dbopMupoBaTh OTBETCTBEHHOE OTHOIIICHUE K YUYCOHOM eI TEHbHOCTH;

NS kD

IMMOBLIIIATH YPOBCHB ITOATOTOBKHU K TCKYIIEMY 1 UTOTOBOMY KOHTPOJITO.



Oco0eHHOCTH TPUMEHEeHUS

Pexomengannu MOTyT NPUMEHSITHCS:

1. Tpu MOATOTOBKE K MPAKTUYECKUM M JJAOOPATOPHBIM paboTaM;
2.  BO BpeMs BBINOJHECHUS JTOMAIIHUX 33/1aHUN;

3. TIpu NOATrOTOBKE K JUATHOCTHYECKUM paboTaM;
4.

A1 CaMOCTOATCIIBHOI'O ITIOBTOPCHUA U 3aKPCINNICHUA N3YUYCHHOI'O MaTCpHraa.

CrtpykTypa padoThl ¢ JOKYMEHTOM
s nambosnee >()PEKTUBHOTO HCIIONB30BAHUS PEKOMEHAALUNA PEKOMEHIYeTCs

MPUIEPKUBATHCS CIEAYIOIIETO MOPsAKa pabOThI:

l. O3HAKOMUTBCS C TEOPETUIECKUM MATEPUATIOM I10 U3y4aeMOU TEME.

2. N3y4nTh anropuT™ BBIITOIHEHUS COOTBETCTBYIOLIETO BUA 33/1aHMUS.

3. PaccmoTpeTs npenyioxKEHHbBIE IPUMEPBI.

4. BrInosHATS 3a1aHASI CAMOCTOSITENBHO.

5. [IpoBepuTh pe3yIbTATHI C UCIIOIB30BAHUEM KPUTEPUEB OLICHUBAHUS.

6. [Ipoananu3upoBaTh JOMYILIEHHbIE OMIMOKA M ONPEAENUTh MyTH UX
YCTpPaHEHHS.

MeTtonuueckre peKOMEHJAIMN  SBISIFOTCS MPAKTUYECKUM TOMOIITHUKOM B
M3y4YeHUM XUMHUHU. WX ucCnosib30BaHHE CHOCOOCTBYET 00jee OCO3HAHHOMY OCBOEHUIO
y4eOHOTO MaTepualia, Pa3BUTHUI0O Yy4eOHON CaMOCTOSITEIBHOCTH U (POPMUPOBAHUIO

YCTOMYMBOIO UHTEpECA K MPEAMETY.



1. TECTUPOBAHUME

Ilenu npoBeaeHUs TECTUPOBAHUS

TecTrpoBanue HaIPaBJIEHO Ha!

—  TPOBEPKY YPOBHS YCBOEHHS TEOPETUYECKUX 3HAHUU (MOHATHSA, 3aKOHBI,
(opmysr);

—  OLEHKY c(hOpPMHUPOBAHHOCTH YMEHUI IPUMEHTh 3HAHUS IIPU PELLICHUH 33/1a4;

—  KOHTpOJb BIAJACHUS XMMHUYECKUM SI3bIKOM ((OpMyJibl, YPAaBHEHUS pEaKLUH,
HOMEHKJIaTypa);

—  BBISBJIEHHUE NPOOEJIOB B 3HAHUSAX U KOPPEKTUPOBKY y4eOHOTO IpOLIecca;

—  (opmupoBaHue y 00ydaromuxcsi HABBIKOB CAMOKOHTPOJISI U OTBETCTBEHHOCTHU

3a pe3yJsbTar.

Il1anupyembie pe3yJibTAThI

[To utoram TecTupoBaHus 00yUarOMIKECS JOJKHbBI IPOAEMOHCTPUPOBATD:

—  3HAaHWE OCHOBHBIX MOHSTHN MPOrpaMMbl (aToM, MOJIEKYJa, BAJEHTHOCTb,
CTENEHb OKUCIIEHUS, KJIaCChl HEOPraHWUYECKHUX BELIECTB U T.1.);

—  YMEHHE COCTaBJIATH U YPABHUBATH XMMUYECKUE PEAKLINH;

—  HaBBIKHU BBINIOJIHEHUS PAacyeToB M0 (OpMyJaM U YPaBHEHHSIM pEaKIUi;

—  IIOHAMAaHHWE CBOMCTB BELIECTB U 3aKOHOMEPHOCTEN NMPOTEKAHUSI XUMUYECKHUX
ITPOLIECCOB;

—  CHOCOOHOCTH aHATM3UPOBATH YCIOBUE 33JJaHUS U BEIOUPATH CIIOCO0 pelieHusl.

MeToauveckue peKOMEHAANH

TectoBbie pabOTHI IO XMMUW MOT'YT BKJIFOUATh 3aJJaHUSI PA3JIMYHBIX THUIIOB:

—  3a/1aHus ¢ BBIOOPOM OJTHOTO MPABHJIHLHOTO OTBETA;

—  3a/1aHus ¢ BBIOOPOM HECKOJIBKHUX MPaBUIHHBIX OTBETOB;

—  3a/1aHus Ha YCTAaHOBJICHUE COOTBETCTBUS MEXTY MOHSITUSIMU, BEIECTBAMU WUJTU
SIBJICHUSIMU;

—  3aJaHus Ha YCTAaHOBJEHHWE MPABWIBHOM MOCIEAOBATEIBHOCTH MPOLECCOB,

JICUCTBUM WU SIBJICHUM;



—  pacueTHbIe 337a4u, TPEOYIOIIKe 3aMiCH KPaTKOTO OTBETA.
Bce 3amanusi OCHOBaHBI Ha HM3YYEHHOM YUYE€OHOM Marepuaje, MO3TOMY Mepen
BBITIOJIHEHUEM TECTOBOM pabOThl PEKOMEHIYETCS TOBTOPUTH OCHOBHBIE TOHSTHUSA,

orpeJieneHus, GopMyJibl ¥ IpaBUia IO COOTBETCTBYIOLIEH TEME.

BpemeHHoOM perinaMeHT.
Cpennee Bpemsi BbimosiHeHHST — 30—45 mMuHyT (B 3aBUCMMOCTH OT 00bema U

CJIO’KHOCTH).

IIpumep cTpyKTYpHI TECTA

OO1ee KoIM4YecTBO 3aJaHuil — 12.

60% — 3aganus 6azoBoro ypoBHs (7 3agaHMil)

[IpoBepsrOT 3HAHUE OCHOBHBIX IMOHATUN M IPOCTOE NMPUMEHEHNE 3HAHUN.
[Ipumepsr:

—  Ykaxure popMyIly OKCUIA KaTbIIHSL.

—  Omnpenenure BAIEHTHOCTH CePbI B SO-.

—  BriOepure peakuuio oOMeHa.

—  Haitaute maccoByto 107110 BeliecTBa 1o hopmyiie.

30% — 3agaHus OBBIIIIEHHOMN CIOKHOCTHU (4 3a/1aHU)

TpeOytoT aHanm3a, IpUMEHEHUs 3HAHWI B HOBOW CUTYAIIHH.

[Ipumepsr:
*  CoCTaBbTE YPABHEHUE PEAKIIMU MEXKIY KACIOTON U OCHOBAHUEM.
=  PaccuuTaiTe Maccy BELIECTBA 110 YPABHEHUIO PEAKIIUU.
"  VYCTaHOBUTE F€HETUUYECKYIO CBA3b MEXK/Y BEILIECTBAMMU.

= Onpenenute NPOAYKT PEAKIUU MPU 3aJaHHBIX YCIOBUSAX.

10% — 3amanust TBOpUYeckoro xapakrepa (1 3aganue)
HampaBneHsl Ha TPOBEPKY JIOTHYECKOTO MBITIUICHUS] U YMEHUS TPUMEHSTh 3HAHUS
HECTaH/IapTHO.

[Ipumepsr:



[Ipennioxute ciocod pa3IuyuTh ABa BEllecTBa 0€3 MOMUCEH.
OO0ObsicHUTE, MOYEMY OJIHA PEaKIUsl IPOTEKAET, a Apyrasi — HeT.

CocraBbTe YPaBHCHUC PCAKIUHU 110 OITMCAHUIO ITponecca.

Kak MOATOTOBUTHLCH K TECTY

l.

A I

[ToBTOPUTH OCHOBHBIE OTIpEACTIECHUS U POPMYJIBL.
[IpopaboTaTh 3anIUCH B TETPAIH.

[ToBTOpPUTH aNTOPUTMBI PELIEHUS PACUETHBIX 3a]1a4.
[ToTpeHnpoBaTbCs B COCTABICHUH U YPABHUBAHUH PEAKIUN.

O6paTHTI) BHUMAaHKEC Ha TUITMYHEIC OIIMOKH.

Kak BBINOJHATH TECT

l.

A

BHuMarensHO MpounTaTh BCE 3a0aHNUS.

Hauats ¢ 3aganunii, KOTOpBIE BBI3BIBAIOT HANMEHBIINE 3aTPYAHEHHUS.

B pacuerHbIX 3a7auax 00s13aTeNbHO 3alIUCHIBATH PEIICHUE HA YEPHOBHUKE.
[IpoBepATh €IMHUIBI H3MEPEHHS.

OcTaButh 3—5 MUHYT Ha NPOBEPKY paOOTHI.

IToJie3HBIE COBETHI

HuraiiTe BONpPOC 10 KOHIIA.

He criermuTe — BHUMATEILHOCTh BAYKHEE CKOPOCTH.

Ecnu comHeBaeTech, UCKITIOUUTE 3aBEIOMO HEBEPHbBIE BAPUAHTHI.
[TpoBepsiiiTe ypaBHEHU peakiinii (COOII0IEHNE 3aKOHA COXPAHEHHST MAcChl).

B pacuerax ucnonb3yiiTe npaBuiibHbIe (HOPMYJIIBI U 0003HAUECHHSL.

IIpumep 3aganus u o0pa3en BHINIOJIHECHUS

Tema: «Kucnopoa. Bogopon»

TecTOBBIC 3a1aHNUA:

1. Kakoe yTBepx«aeH1E HEBEPHO?



A) KUCIOpOJ B3aUMOJEHCTBYET C HEMETANIAMU
b) kucnoposa noasiepKuBaeT ropeHue
B) xucnopos B3auMoaeiCTBYET ¢ BOJIOM

') Kkucaopoj moAIepKUBAET AbIXaHUE

2. Kakoe ytBepxaenue HE oTtHocuTcs k Bogopoay?
A) XOpoIIO pacTBOPUM B BOJE

b) BoccTanaBnMBaeT MeTaNIbl U3 OKCHJIOB

B) momnyuaeTcs npu pazinoKeHUH BOJIbI

') OecuBeTHBIH ra3

3. Beibepute yTBepxkAcHUE, B KOTOPOM TOBOPUTCS O BOAOPOAEC KAaK O MPOCTOM
BEILIECTBE:!

A) BOJIOPO/T BXOJUT B COCTaB KUBBIX OPTaHU3MOB

b) B MonekyIie BOJbl COAEPKUTCS Ba aTOMa BOJIOPOJa

B) uucThlif BOJOpO CIIOKOWHO TOPUT

') camblii pacnipocTpanéHHbIi Bo BeeneHnoit

4. B npoMBIIIJIEHHOCTH KUCJIOPO]T TOJYYaloT:
A) pa3noKeHueM BObI

b) u3 Bo3myxa

B) paznoxkennem nepokcuaa BoI0poaa

I') paznoxxenuem KMnO4

Oo0Opa3zen BbINOJHEHUS:

1. B) kucnoposa B3auMOAEHCTBYET C BOJOM
2. A) xopouio pacTBOpUM B BOJIE

3. B) uucThIil BOAOPO/ CIOKOIHO TOPUT

4

b) u3 Bo3myxa

Kpurepuu oueHuBaHus



OrneHnBaHME OCYIIECTBISCTCS 1O KOJIMYECTBY HAOPAHHBIX 0aJIIOB.

[Tpumep mwkainsl (npu 12 3aganusx):

Pacnipenenenne 0amioB 1o YpOBHSIM CIOKHOCTH

ba3oBeblii ypoBeHb (7 3a1aHuid)

— 1 Gam 3a KaxIo€ 3a7aHue

—  MakcumyM: 7 6aiioB

[ToBbIlIIeHHBIN YPOBEHB (4 3a7aHNS)

— 2 0aia 3a Kax10€ 3aJlaHue

—  MakcumyM: § O6aioB

TBopueckoe 3aganue (1 3aganue)

—  MakcumyM: 5 6aioB

OO0muit MakcuMalnbHbIN 0asut: 20 6anioB

Kpurepuu onieHnBaHusi TBOpUECKOTro 3aAaHus (5 6aioB)

— 5 OamioB — 3aJaHUE BBIMIOJHEHO IMIOJIHOCTBIO, PEIEHHE TPaBUIbHOE,
00BSCHEHHE JIOTHIHOE U 0OOCHOBAHHOE.

— 4 bayuta — nomynieHa He3HAYUTEeIbHAs HETOYHOCTh B O0BSICHEHHH.

— 3 Oamna — peuieHHe YacTUYHO BEpPHOE, JIOTMKA PacCyXIAeHUMU
MPOCJIC)KUBACTCS.

—  1-2 Gamna — mpuBENEHbI OTJEIbHBIE BEPHBIE JJIEMEHTHI OTBETA.

— 0 0amioB — OTBET OTCYTCTBYET WJIM MOJHOCTHIO HEBEPEH.

IlepeBoa 0a/1710B B 0TMETKY
— 18-20 6amioB — «5» (OTJIUYHO)
— 14-17 6annoB — «4» (X0opoiiio)
— 8-13 6amnoB — «3» (yIOBIETBOPHUTEIHHO)

—  0-7 6annoB — «2» (HEyJOBJIETBOPUTEIHHO)

I[OHO.]IHI/ITGJI])HLIC MOJIOKCHUSA
- B 3a/[aHUAX ITOBBIMICHHOI'O YPOBHA AOITYCKACTCS YaCTHYHOC OLCHUBAHUC (1

0ai1 U3 2) Npu HAIMYUK BEPHOTO XOJa PELICHUS.



—  Omubku B eAWHUIIAX W3MEPEHMs] CHIDKAIOT OIeHKy Ha 1 Oamn B

COOTBCTCTBYIOIICM 3aIaHUM.



2. JKCHEPUMEHTAJIBHO-IIPAKTUYECKASA JEATEJIBHOCTD

JlaGopaTtopHble M NMpPaKTUYECKHE PAOOTHI MO XHWMHH SIBISIOTCS Ba)KHOH YacCThIO
ydyebHoro npoiecca. OHu 006ecreunBaroT:

—  (opMHUpOBaHHE IKCIIEPUMEHTATBHBIX YMEHUI U HABBIKOB,;

—  pa3BUTHUE JOTUYECKOTO U KPUTHUYECKOTO MBIIUICHUS;

—  3aKpervieHUe TEOPETUYECKUX 3HAHUM HA MPAKTHUKE;

—  ¢opMHpOBaHNE HABBIKOB 0€301TaCHOM PabOThI ¢ XUMUYECKMMHU BEIIECTBAMH;

—  Pa3BUTHE HCCIIEIOBATEIbCKON KOMIIETEHTHOCTH O0YYaIOIINXCS.

[IpakTdyeckue  pabOTHl  HampaBJIEHbI  HAa  pEIIEHUWE  Pacu€THBIX U
AKCIIEPUMEHTAJIbHBIX 3a/a4, JIJabopaTOpHbIE — Ha IPOBEACHUE OIBITOB M HAOJIOJCHUE
XUMHUYECKHUX SIBIICHUH.

[lepen BbITIOTHEHUEM PAOOTHI HEOOXOAUMO:

1. TloBTOpUTH TEOPETUUYECKUN MaTEpHUal.

2. O3HaKOMHTKCS C LIEJIbIO U XOJIOM PadOTHI.

3. IloaroroButh TETpaab AJis JA0OPATOPHBIX U MPAKTUYECKUX padOT.

Bo Bpemst paboTHI:

—  BHHUMATEJILHO HAOIOAATh 3a XOJOM OIIBITA;

—  3aluChIBaTh PE3yJIbTAThl CPa3y;

—  CcleoBaTh MHCTPYKIHUSAM YUWTENS MpU HAOMIOAEHWM 3a ONbITaMU U
BBITIOJTHEHNUH YUCOHBIX 3aTaHUM.

ITocne BBIMOTHEHUS:

—  0hOopMUTBH OTYET;

—  3ammcaTh BBIBOJI;

—  TIPUBECTH paboydee MeCTO B TOPSJIOK.

Crtpykrypa odopmiieHns JJa00OPATOPHOH M MPAKTHYECKOI PadoThI
1. Tema
—  3ammchiBaeTcs MOJTHOCTHIO, 0€3 COKpAIICHUH.

—  @opmynupyeTcs Tak ke, Kak yKa3aHo B 3aJaHHH.



—  Ilumercs ¢ HOBOW CTPOKHM, MO UEHTPY WM ¢ ab3ama (mo TpeOoBaHUIM
YUHUTEsA).
2. lens
o  ®opmynupyercs KpaTKo U KOHKPETHO.
o OrtBey4aeT Ha BOIIPOC: YMO HYHCHO YCMAHOBUMb, OOKA3AMb UIU U3YUUMb?
o Hauunaercs co ClOB: «U3Yy4HTB», «UCCIEAOBATBY, «OMPEIEITUTHY, «IIOJIYUYUTHY,
«JI0Ka3aTh.
3. O6opyaoBaHHUE U PEAKTUBBI
o Ilepeuuncnstorcs yepes 3amsrTylo.
o YKa3bIBalOTCS Kak NpUOOpPHI, TAK U UCHOJb3YEMbIE BEIIECTBA.
« Hasanus BelecTB 3aMUCHIBAIOTCS MOTHOCTHIO (0€3 OBITOBBIX Ha3BAaHUMN) WM B BUJIC
dbopmyi.
4. Xona paboTsl (ohopmIiasieTcs B BUE TaOIUIIBI WIIK B BUJIE TEKCTA)
o OmnuceiBaeTCs B MOCIEOBATEILHOCTH BHITIOJIHEHUSI IEUCTBUM.
o 3amuchIBaeTCcs KpaTko, 0€3 JUIIHUX TOAPOOHOCTEN.
o MHcnonp3yrorcs rmarojsl B MpOLIEANIEM BpeMEeHHM (ecid OQpOpMIISIETCS IOCIe
BBITIOJTHEHUSA).
« He HyxHO mnepenuchiBaTh WHCTPYKLHUIO MOJTHOCTbIO — BaXXHO NEpeNaTh CyTh
JNEUCTBUM.
5. HaOmonenus
o 3amuchIBalOTCS TOIBKO (haKThl, KOTOPHIE MOXKHO YBHUJIETh WJIH 3a(DUKCUPOBATD.
o He HyXHO cpa3zy 0OBSACHSTH SIBJICHHE — TOJBKO OMHUCHIBATH €TO.
o OrMmeuaroTCs: U3BMEHEHHUE 1IBETA, BBIJEIICHHUE ra3a, 00pa3oBaHUE 0Ca/IKa, N3MEHEHHE
TEeMIIepaTyphl.
6. YpaBHEeHUs peakuui
« 3amnuchIBalOTCS MOCIe HAOJIIOICHUN.
o OO0s3aTenbHO yPaBHUBAIOTCS.
o YKa3bIBAIOTCS arperaTHbie COCTOSIHUS (€Ciiu TpeOyeTcs).
o Crnenyer co0ioaaTh 3aKOH COXPAHEHUSI MACChl BEILIECTB.
7. BeIBOI

—  ®opmysmpyercst KpaTko.



—  JlomKeH cOOTBETCTBOBATH €N PabOTHI.

—  OTBeyaeT Ha BONPOC: umo OvLIO ycmanosieHo? BrIBO — 3TO He mepeckas
X0J1a pabOoTHI.

OO0umue TpedOBaHUA K 0(POPMIICHUIO

—  Pa0orta BbINOJNHSIETCS aKKYpaTHO, Pa300pUYMBBIM MTOYEPKOM.

—  Xumunyeckue HopMyJibl 3aITUCHIBAIOTCS MPABUIIBHO (C UHJIEKCAMM).

—  Bce pa3nensl BBIIETAIOTCSA U UIYT CTPOTO MO MOPSAIKY.

—  HcnpasneHust 10JKHBI OBITh aKKYPATHBIMH.

IHoJie3Hble COBETHI

—  Bcerna nposepsiiiTe ypaBHEHUS PEAKLIUM.

—  Cnpayana 3anuceIBaiiTe HaOIIOACHUS, IIOTOM JICJIalTEe BHIBOI.

—  He mpomyckaiiTe HU OIMH IIYHKT CTPYKTYPBL.

—  IloMHHTE: aKKypaTHOCTh — YacCTh OILIEHKH 3a paloTy.

—  IIpaBunbHO odopmileHHAs paboTa MOKa3bIBACT HE TOIBKO 3HAHUSA, HO U

YMCHHEC MBICIIUTD, KaK Ha‘-II/IHaIOH_II/Iﬁ HCCJICA0BATCIIb.



IIpumep 3aganus u oOpa3en; BbINOJIHECHUS

Tema: JlabopaTtopHas pa6ora «B3anMoeiicTBHe MeTA/VIOB C PACTBOPaAMH COJIeiD)

Heub: onpenenuTs ycIOBUS B3aUMOAEHCTBUSA METAJIIOB C PACTBOPAaMU COJIEH.

OO0opynoBaHMe W peaKTHUBBI: NMPOOUPKHU, IITATUB JJisi MPOOUPOK, CTEKIISTHHAS

ITaJI04YKa, IICPUYATKH, YKCJIC3HBIM I'BO31b, paCTBOP CyJ'IB(I)aTa MCOH.

Xox paboTnbi

1. Haneiite B mpoOupKy 5 M1 pacTBopa cyibdara Meau.

2. B 3Ty npoOHpKy NOMECTHUTE >KeJIE3HbIN I'BO3/b. V3BIIEKUTE €ro uepes 3 MuH.

3. OTBeThTE Ha BONPOCHI:

ITo KaKOMY IIPU3HAKY BbI OIIPCACIINIIN, YTO IIPONU30IIIa XUMHUYCCKAA peaKHI/I}I?

K kKakoMy THIy OTHOCST 3Ty pEaKIHO?

C IIOMOIIIBIO KAKOI'0 ITpaBHJIa MOZKHO OIIPCACIUTL BCPOATHOCTDH BSaHMO,Z[CfICTBHSI

METAJJIOB C PACTBOpaMU COJIEH?

4.  OdopmuTte OTUET B BUJE TAOIUIIBI.

YUmo oenanu

Ymo naonrwoanu

Bw1600wv1 u ypasnenusn

XUMUYECKUX peaKuuil
[ToMecTriin Kee3HbIi Ha nosepxHocTu reo3as Fe + CuSOs — FeSO4 +
rBO3/b B pacTBOP MOSIBUJICSI KPACHO-OYpBhIit Cul
cynbdara meau (1) Ha HajeT meau. ['omybas DOTO peakius 3aMelieHus.
3 MUHYTBI OKpacka pactBopa ctasia | OZHOBPEMEHHO OHa
MeHEee WHTEHCHUBHOM, SABJISIETCA  OKHUCJIMTEJIHHO-
pacTBOp mpuodpen BOCCTAaHOBUTEIHHON
3€JIEHOBAThII OTTEHOK. peakiue.

boiiee axkTUBHBIN MeTaLUT
BBITECHAET MEHEE AaKTUBHBIN

METaJUI W3 PAacTBOpa €ro

COJiu, JJIA CPaBHCHHA
AKTHUBHOCTH MCTAJIJIOB
HYKHO HCIIOJIB30BAaTh




AKTHUBHOCTH MCTAJIJIOB.

ANEKTPOXUMUYECKUNA  PsJ

Kpurepuu oneHuBanusi

Ouenka «5» (0TJIMYHO)
—  Pabora BbINOIHEHA MTOJTHOCTBIO U CAMOCTOSTEIIBHO.
—  IIpaBwibHO 3amMCaHbl YPABHEHUS PEAKIUN.
—  CrenaH NoOJHBIN, TOTUYHBINA U1 000CHOBaHHBIN BBIBOJ], COOTBETCTBYIOIIIHIA
MOJTYYEHHBIM Pe3yJIbTaTaM.
—  AxkypartHoe opopmieHHeE.
Ouenka «4» (xopouo)
—  JlomyIiieHbl HE3HAYUTEIBHBIE HETOYHOCTH.
—  BriBoa cnenaH npaBuwIbHO, HO HEIOCTATOYHO 0OOCHOBAHHBIH.
—  HesnauuTenbHbie OMIMOKU B 0OPMIICHHUHU.
Ouenka «3» (y10BJIETBOPHUTEIHLHO)
—  Paborta BbINOTHEHA YACTUYHO.
—  Jlomy1ieHbl OITMOKU B YPABHEHUSIX.
—  BrnIBOJ HENOJIHBIMN.
—  TpeGoBanach MOMOIIL YUUTES.
Ouenka «2» (Hey10BJICTBOPUTEJIBHO)
—  Pabota He BbINOJIHEHA.

—  I'pyOble ommoOku.



3. PEHIEHUE 3AJTAY

Pemenue 3a1ay 1o XMMUU — 3TO HE MPOCTO BBIUMCIIEHHUS, A MOCIEA0BATEIbHBIN
JOru4ecKkuil nmpouecc. YToObl yCHIEIHO CIPaBIATHCA C 3aJaHMUSIMM, BaXXHO COOJIIONATh

AJITOPHUTM U IIOHUMATb CMBICJI KaKII0T'O I[GﬁCTBPIH.

Kak npaBuiIbHO Ha4aTh peLICHUE:

—  BHumMarenbHO pouuTanTe yCIOBUE HE MEHEE JIBYX Pas.

—  Ompenenute, K KaKOH TeMe OTHOCUTCS 3aJada (MaccoBasi JOJIsl DJIEMEHTa B
BEIIIECTBE, KOJMUYECTBO BEIIECTBA, 00BEM raza, pacTBOP U T.1.).

—  IloguepkHHTE WM BBINMILNUTE KIIOUYEBBIE TaHHBIC.

—  OOpartuTe BHUMaHHUE HA €IMHULIBI U3MEPEHUS.

- Yacras ommOKa — Ha4JaTh CUMUTAaThb, HC IIOHAB CYyTH 3a/1a4u.

[IpaBunsHOE 0opmiIeHHE:

Kaxxnas 3a1aua qomKHa cOaepkKaTh:

—  JlaHO — BC€ U3BECTHBIE BEJIUYUHBI C €AMHUIIAMH U3MEPECHHS;

—  Haiitu — 4urto TpeOyeTcs onpeaenuTb;

—  YpaBHeHUE peakiuu (€cu peub UJIET 0 XUMUYECKOM Mpoliecce);
—  Pemenue — ¢ popMynamu 1 NOSCHEHUSIMU;

—  OTBeT — KpaTKo U C €AMHULIAMHU U3MEPEHHUSI.

OdopmiieHne 10JKHO ObITh aKKYpPAaTHBIM M MOCIEA0BATEIbHBIM.

Pabota ¢ ypaBHEHUEM peaKuu

Ecnu 3amava cBs3aHa ¢ XUMHYECKUM MTPOIIECCOM:

—  Chayana coCTaBbTE CXEMY PEAKIIUU.

—  OOs3aTenbHO ypaBHANTE €e.

—  Ucnonb3yiite KO3 PUIIMEHTHI 17151 YCTaHOBIICHUSI COOTHOILIICHUS BEIIECTB.
[TomauTE: IMEHHO KO3 (DUIIMEHTHI TOKA3BIBAIOT, CKOJIEKO MOJIb Ka)KJIOTO BEIIECTBA

pearupyeT u 00pa3yeTcs B X0Ji€ XUMHUECKOU PEaKIIUH.



Br16op dhopmyi:

Yarie Bcero B 8 K1acce UCMONb3YIOTCS (POPMYJIBL:

e n=m/M

. m=nxM

. V=nxVm

. o = m(BemiecTBa) / m(pacTBopa)

[Mepen IPUMEHEHUEM bopMyibI 3ajanTe cebe BOIPOC:

[Touemy nMeHHO 3Ta popMyIia MOAXOAUT?

PaboTa ¢ equHULIaMU U3MEPEHHUSL:

—  IIpoBepbTe, 4TOOBI Macca OblLIa B rpamMMmax, 00bEM — B JUTpax (€CiIH H.Y.),
KOJIMYECTBO BEILECTBA — B MOJIb.

—  Ilpu HEOOXOAMMOCTH NEpEBEANTE EAMHUIIBI 3apaHEE.

— B orBere Bcerna ykaspiBaiTe eauHully u3MepeHud. OTBeT 0€3 €IWHHULIBI

U3MCPCHUA CUUTACTCS HCIIOJIHBIM.

[IpoBepka pe3yJibrara:

[locne BBITONHEHUS PACYETOB:

—  IIpoBepbTe apudMeTUKy.

—  OueHuTe pe3yabTatr JOrM4eCKH (MOXKET JIK 00BEM OBITH CIUIIIKOM OOJBIITUM?
MOKET JI Macca ObITh OTPUIIATENLHOM?).

—  Yobenurech, 4TO OTBET COOTBETCTBYET BOIIPOCY 3aaUH.

Ecnu 3amaya cnoxxHas

Ecnu 3aga4da BbI3bIBAET 3aTpyAHEHHE:

1. Paznenute e€ Ha 3TambI.

2. Omnpenenute, KaKyr0 BEJIMYMHY HY’KHO HATH CHadasa.

3. PaboraiiTe mocTeneHHo, HE IEPECKAKUBAs IarH.

He mnpomyckaiiTe NpOMEKyTOYHBIE BBIYMCICHHMSI — 33 HHMX MOYKHO MOJYYHTH

YaCTUYHBIE OaJIIbI.



Tunuuneie OMMUOKU, KOTOPBIX HYKHO U30€rath:

—  OrcyTcTBHE ypaBHEHUS PEAKIUH.

—  HeypaBHeHHOE ypaBHEHUE.

—  HempaBunbHoe ucnonb3zoBanue K03)PUIIMEHTOB.
—  IloacranoBka uncen 6e3 ykazaHust GopmyJ.

—  OmuOKH B €IMHUIIAX U3MEPEHUSI.

- OTCYTCTBHC OTBCTaA.

Kak roToBUTBHCS K PELICHUIO 3a7a4:

—  TloBTopsiiite Gopmysibl U UX HU3HUUECKUI CMBICI.

—  TpeHnupyiitech peryyisipHO, a HE TOJIBKO Mepe] IPOBEPOYHON PabOTOM.

—  Pa30OwupaiitTe cBOU OIITUOKH.

—  IIpoOyiiTe OOBICHATH pPELICHHE BCIyX — 3TO IOMOTaeT Jy4Ylle IOHATh

MaTepHall.

['maBHOE MpaBmIIO:

3azaya 1Mo XUMHH — 3TO IIEHNOYKA JIOTUYSCKUX JEHCTBHUM:

MOHATh —> 3alHMcaTh KPaTKOE YCIOBHE — COCTaBUTh YpaBHEHHE — BBIOpATh
(dhopMyly — BBIUUCIUTH — MPOBEPUTH —> 3aIMUCATh OTBET.

Ecnu coOmomaTh 3Ty MOCIEAOBATEIBLHOCTh, PEIICHUE CTAaHET TOHSATHBIM U

CUCTEMHBIM, a OIIMOKHU OYyT BCTpEUYAThCS 3HAUYUTEIHHO PEXKE.

IIpumep 3agaun u odpasen opopMiIeHUs pelIeHUsE

3agauya:
Kaxkoit 00béM Bogopona (H.y.) BBIACIUTCA NPU B3aUMOJAECUCTBUM 13 T IIMHKA C COJISTHOU
KHUCJIOTOM?

laHo:

m(Zn)=13r

M(Zn) = 65 r/moinb

Vm = 22.4 1/M0ib



Haiitu:

V(Hz) — ?

Pemienue
YpaBHeHHe peakuum:
Zn + 2HCl — ZnClz + H21
HaitnémM konn4ecTBO BEecTBa HUHKA:
n(Zn)=m/M
n(Zn) =13 /65 =0,2 monb
[1o ypaBHEHHIO peakyHu:
1 mosib Zn — 1 mons Ha
CnenoBaTepHO:
n(H:z) = 0,2 monp
Haiiném o0nEM Bostopoa:
V=nxVm
V(H2)=0,2%x22,4=448 n
OtBer:
V(H2) = 4,48 1.
Kpurepuu oueHuBanust
OneHrBaHUE MPOBOJUTCS IMOITAITHO.
MakcumanbHbIi 02 3a 3a1auy — S5 0aJuIoB:
— 1 6ann — mpaBUIIBLHO 3aITUCAHO YPaBHEHUE PEAKIINU;
— 1 6amn — KOpPPEeKTHO O(POPMIICHO «TaHO»;
— 2 6aia — MpaBUIIBHBIN X0/ PEIICHUS U BRIUUCIICHUS;
— 1 6aym — BEepHBINA OTBET C €AMHUIIAMU U3MEPEHUSI.
YacTuyHOE OILICHMBAHME JIOMYCKACTCS MPU HAIMYUM BEPHBIX MPOMEXYTOUYHBIX

JIEHCTBUM.

HToroBasi oneHka BbIBOJAMTCS CJIEIYHOIIHM 00pa3om:
(pu BBIMTOJIHEHUH HECKOJIBKHUX 3a/1a4)

— 90—-100% oT MakCUMAaJILHOT'O OayIa — «S»



— 70-89% — «4»
— 50-69% — «3»

— MmeHnee 50% — «2»



3AK/IIOYEHUE

1. PeryasipHas pa0doTa: cUCTEMaTHYECKH NOBTOPSAWTE MaTepUal, BBITOIHANTE
3a/laHys U pelIaiTe 3aa4n, He OTKJIAAbIBas MOATOTOBKY Ha MOCIEAHUI MOMEHT.

2. BHuMaTe/ibHOE YTEHHE YCJIOBMIi: IIEPE]] BHIIOJIHEHUEM 3a/1aHUs yOeaUTECh,
YTO TIOHMMAeTe, YTo Tpedyercs — OmpeaenuTh (OopMyiy, COCTaBUTh YpaBHEHHUE WU
BBIIIOJIHATH Pacyer.

3. IliiaHupoBaHMe AeHCTBHI: IEpel PEIICHHEM 3aJa4yd WM BBIIOJHEHHEM
1a00paTOPHON M MPAKTUIECKOW pabOTHI IPOyMANTE MOCIEAOBATEILHOCTh ICHCTBUH.

4. HcnoJab30BaHHe YEPHOBHMKA: B PACUETHBIX 33/a4axX U IPOBEPOUYHBIX paboTax
BBIITIOJIHSNTE MPOMEKYTOUYHBIE BEIYUCIICHUS HA YEPHOBHUKE.

5. CamompoBepka: TMpoOBepsdTE ypaBHEHUS peakiuil, Ko3(P(OUIHEHTHI,
€AVHULBI U3MEPEHMSI U IPABUIIBHOCTD BBIYHUCIICHU.

6. AKKYpaTHOCTb O(OpPMJIEHHMS: 3alUCBhIBATE XHUMHUYECKHE (POPMYIIbI
MPaBUJILHO, COOJIIOIANTE CTPYKTYPY pabOThl U TpeOOBaHUsSA K O(DOPMIICHHIO.

7. CaMOCTOATENbHOCTD: CTapaunTech CHayaJia pELINTD 3a/laHne
CaMOCTOSTEIIbHO, a 3aTEM aHAIU3UPOBATh BO3MOXKHbBIE OIIIMOKH.

8. Ilo3HaBaTenbHBIl HHTepec: oOpamaiiTe BHUMaHWE HAa XHUMHUYECKHE
MpoLIECChl B TMOBCEIHEBHOW >KU3HU — IMPUTOTOBJIEHUE MHILU, PKABJIECHUE METAJIOB,

pPaCTBOPCHUC BCIICCTB — U MBITAUTECh OOBSICHUTD X C TOYKH 3PCHUA XUMUU.
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