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BBEJEHUE

[aHHble  MeTouYecKHe peKOMeHZalMu  pa3paboTaHbl s obecriedeHus
3¢ deKTHBHOrO OCBOeHUs 00yuaroLUMUCS COJiep)KaHusl TIporpaMMbl XMMUM B 9 Ksiacce.
ITokyMeHT HaripaB/ieH Ha (OopMUpOBaHUEe TPOUYHbIX TEOPeTUUeCKUX 3HaHUM, pa3BUTHE
MPaKTUYECKUX YMEHHM M HABBIKOB CAMOCTOSITe/TbHOM yueOHOM ZiesiTeTbHOCTH.

PekoMeHZAIIMM CO/IeP>KAaT aJrOPUTMbI BBLITIOJTHEHHS] Pa3/IMUHbIX BUJIOB yueOHBIX
3aJjaHWM, TIPUMephl UX pellleHs] U KpUTepUr OLleHWBAaHUsI pe3yJ/IbTaToB paboThl. MaTepuan
Mpe/iCTaBleH B [JOCTYIMHOM M CUCTEeMaTU3MPOBaHHOW (opMe C YueTOM BO3PAaCTHBIX
ocobeHHOCTel 00yuaroImxcs.

enb fjoKyMeHTa

Llenb HacToOSALUX peKOMeHJaluii — MOMOUb OOyYarolUMCsl YCIIeIIHO OCBOWTh
OCHOBHbIe pa3/ieibl MPorpaMMbl XUMHUH 9 Kjlacca, pa3BUTh HaBBIKM CaMOCTOSITETbHOM PabOoThI
Y TIOJJTOTOBUTHCS K BBITIOJIHEHUIO PA3/IMUHBIX BUZOB yUeOHBIX 3aZaHUM.

B pamkax peanu3anuu JaHHOU Lie/iv Npe/IioaraeTcs pelieHye CaeAyomnX 3a1ayu:

1. dopmupoBaHMe Tpe/CcTaB/ieHUs 0 TpeOOBaHUSIX K pa3/IMUHBIM BHlaM yueOHOM
JleATeJIbHOCTU 10 XUMHUU.

2. Pa3BuTHe HaBBIKOB BBIIIOJIHEHHSI TECTOBBIX 3aJ|JaHWM, JIaOOpaTOPHBIX U
MPAKTHUUeCKUX paboT ¥ pacueTHBIX 3a/ay.

3. ®opmupoBaHWe yMEHHWH CaMOCTOSATE/IbHO aHa/JIW3UpPOBATh pe3y/bTaThl CBOEH
paboThI.

4. IloBbllIeHMe KaueCTBa YCBOEHHUS TeOPeTUUECKOr0 MaTepuraria.

5. Pa3BuTHe OTBETCTBEHHOCTH, aKKypaTHOCTHM W MO3HaBaTe/IbHOTO HHTepeca K

HN3yUeHWIO XUMUWH.

CTpyKTypa JoOKyMeHTa

Martepuan CTPYKTYpUpOBaH IO OCHOBHbIM BHJAM Y4eOHOW [eSTelbHOCTH,
peanu3yeMbIM B TIpOrpaMMe 110 XUMUU:

1. TectupoBaHue.

2. DKCIepuMeHTa/TbHO-TIPaKTHUeCKas [eTe/IbHOCTh: BBIMOJTHEHUE J1ab0paTOPHBIX
Y MPaKTUUeCKHX pabor.

3. Peluenue 3azau.



KaX bl pa3/je/1 Co/jep>KUT:
1.  PekomeHpaI[uu /i/isi 00yUarouXxcs C KOHKPETHBIMH a/ITOPUTMAMH [JIeHCTBHMA.
2. Tlpumepsl 3afiaHmii ¢ 00pa3ijaMy BbITIOJTHEHHS.

3. Kpurepuu olileHUBaHHs BIMO/JHEHHBIX 3a/laHUM.

MeTto0/10rnuYecKe 0CHOBBI

PexkomeHatiy 6a3UpyrOTCs Ha CeIyIONIHMX MPUHIIATIAX:

1. HayuHas 060CHOBaHHOCTH — WCIIOJb30BaHWE COBPEMEHHBIX HAyUYHBIX
Trpe/iCTaB/JIeHUN O BellleCTBax M XUMUYECKUX IpoLjeccax.

2.  J1oCTYyNHOCTb — M3/I0KEeHHEe MaTepuasia B MOHSITHOM U JIOTUYHOU (hopMme.

3. TlocnemoBaTenbHOCTE — MOCTENEHHOE YCJIOXKHEHHE COZEepP’KaHUsl OT TPOCTBIX
TIOHSATUM K 60J1ee C/I0KHBIM TeMaM.

4. IlpakTuueckass HarpaB/IeHHOCTb — akKI[eHT Ha (OpPMHUDOBaHHE YMEHUM
TIPUMEHSITb 3HaHUSI B peasIbHbIX U YUueOHbIX CUTYalUsIX.

5. CaMOCTOATeNbHOCTh — Pa3BUTHE HABBLIKOB IJIAHWPOBAHWUA M OpraHy3aliu
coOCTBeHHOM yueOHO /ieaTeTbHOCTH.

6. OOBEKTMBHOCTb KOHTPO/ISI — UeTKO c¢dopMyJ/MpOBaHHbIE TIOKa3aTe/n
OL|eHMBaHUs.

IleneBas ayguropus

MeToauueckre peKOMeHJalMy Tipe/lHa3HaueHbl g obyuwaromumxcsi 9 Kjgacca U

HaIIpABJIEHBI HA TTIOAAEPIKKY UX y‘—IE6H0ﬁ AeATeJIbHOCTH 110 XUMHH.

O)xujaeMble pe3y/bTaThbl peajn3auu

Vcrnosib30BaHye JaHHBIX PEKOMEH/Jal[Hi TT03BOJTHUT:

Jyyilie TOHUMAaTh U3yUyaeMbIi MaTepyart;

YCIIEIITHO BBITIO/IHSATh TECTOBBIE 3a/IaHUS;

rPaMOTHO 0(POPMIISTE Tab0paTOpPHbBIE U ITPAKTUUECKHEe Pa0OThI;
COBEpIIIEHCTBOBATh HABLIKHU PEIIeHUs] XUMUUECKUX 3a/]au;
pa3BHBaTh CaMOCTOSITE/IbHOCTh B 00YUeHUH;

(dbopMHUpOBaTh OTBETCTBEHHOE OTHOIIIEHHEe K yueOHOM /lesTeTbHOCTH;

N o ok N P=

IMOBLIIIATh YPOBEHL ITOATOTOBKH K TEKYIIIEMY M UTOIOBOMY KOHTPOJIHO.



Oco0eHHOCTH MPUMEHEeHUA

PeKOMEH,D;aL[I/II/I MOT'YT IIDpUMEHATBCA:

1.

2
3.
4

TIPU TIO/ITOTOBKE K MPaKTUYeCKUM U 1abopaTopHbIM paboTawm;
BO BpeMsI BBITIOJIHEHHUS [JOMAIIHUX 3a/laHul;
TIPU TIO/ITOTOBKE K TUarHOCTUUeCKUM paboTam;

AJIA CaMOCTOATE/IbHOI'O ITIOBTOPEHMSA M 3dKPeIlyIEHWS N3YYeHHOIo MdTepHasia.

CTpykTypa padoThI C JOKYMEHTOM

Onsa Haubonee 3(QPeKTUBHOrO WUCIIO/Nb30BAHUS peKOMeHaluii peKOMeHJyeTCs

TIPU/IEP>KUBATLCS CTIeIYIOITIEro MOpsiiKa pabOThI:

1.

L e o

O3HaKOMUTBCS C TeEOpEeTUUYeCKMM MaTepuaioM T0 U3ydyaeMou Teme.
V3yunTh airOpUTM BBITIOJTHEHUS] COOTBETCTBYIOLLIEIO BU/IA 3a/laHUS.
PaccmoTtpeTs npeiyioxKeHHbIe TTPUMEPBI.

BbITIO/IHUTE 3a/laHUsi CAMOCTOSITE/TBHO.

[TpoBepuThb pe3y/bTaThl C UCIOIb30BaHMEM KPUTEPUEB OL|eHUBaHUSI.

HpoaHaJ'[I/IBI/IPOBaTb AOITyll€eHHbIe OILLIMOKHU U ornpene/inTb ITyTHU UX YCTPAHEHMA.

METO,Z[I/I‘-IECKI/IE PEKOMEHAAIINN ABJIAIOTCA IIDAKTUYECKWM TTIOMOIIHUKOM B U3YUE€HUU

xuMuM. VX ucrosib3o0BaHre Crioco0cTByeT 6osiee 0CO3HAHHOMY OCBOEHHIO yueGHOTO

MaTepuasa, Ppa3BUTHI0O y4yeOHON CaMOCTOSITeTBHOCTU W (OPMHUPOBAHHIO YCTOWUHMBOIO

VHTepeca K IpeJiMeTy.



1. TECTUPOBAHUE

Ile/m nnpoBeaeHNsI TeCTUPOBAHUA

TecTupoBaHue HaIpaB/IeHO Ha:

- MPOBEPKY YPOBHSI YCBOEHHS TeOpeTUYeCKMX 3HaHUMU (TIOHATUS, 3aKOHBI,
(opmyer);

- OLIeHKY C(hOpMUPOBaHHOCTH yMEeHW NTPUMEHSTh 3HaHUs [P pelleHnH 3a/ay;

- KOHTPOJIb B/IaJIeHAs XWUMHUYECKUM S3bIKOM ((OpMYyJibl, YpaBHEHHs peakLuH,
HOMEHK/1aTypa);

- BbIsSIB/IEHUE TTPO0eJIOB B 3HaHUSIX U KOPPEKTUPOBKY yueOHOro Tmpoljecca;

- (opmupoBaHre y 00yuaroIyxcsi HABBIKOB CAMOKOHTPOJISI U OTBETCTBEHHOCTH 3a

pe3y/bTar.

IInanupyemsbie pe3yabTaThl

I[To uToraMm TeCTUpOBaHUS 00YUarOIIHeCs JO/DKHBI TIPOZEMOHCTPUPOBATD:

- 3HaHWe OCHOBHBIX MOHSTUM MIPOTPaMMBI;

- yMeHHe COCTaB/sITh U YpaBHUBAaTh XUMUUECKUE peaKluy;

- HaBBIKM BBITIOJIHEHHSI PacyeToB 10 (OpMy/iaM U YpaBHEHHUSIM peaKLij;

- TIOHMMaHWe CBOWMCTB BeIll[eCTB M 3aKOHOMEPHOCTeM MpOTeKaHUsI XUMHUUYeCKUX
TMpOLIeCCOB;

- CrocoOHOCTh aHa/IM3UPOBATh YCIOBHE 3a[jaHus U BBIOMpATh CIocob peliieHusl.

MeTouuecKkue peKoMeHAALUU

TecToBble pabOTHI 110 XUMHUH MOT'YT BK/TFOUATh 3aZlaHUSI Pa3/TMUHbIX THUTIOB:

- 3a/laHHs C BLIDOPOM OJHOTO MPaBU/ILHOTO OTBETA;

- 3a/laHHs C BLIDOPOM HECKOJ/IbKHX MPaBU/IbHBIX OTBETOB,;

- 33/laHUs1 Ha YCTAaHOBJIEHUE COOTBETCTBUSI MEX/AY TMOHSTHUSMHU, BeleCTBAMU WU
SIBJIEHUSIMU;

- 33/laHUsl Ha YyCTaHOBJIeHHWe TIpaBWIbHOM T[10C/Ie/0BaTe/IbHOCTU IIPOL[eCCOB,
JIeMICTBUU WK SIBJIEHU;

- paCyeTHbIE 3a/idYH, TPE6YI-OH_[I/IE 3dIMUCH KPATKOI'O OTBETA.



Bce 3agaHus ocHOBaHbl Ha H3yuyeHHOM YyueOHOM MaTepuase, TIO3TOMY Tiepe[
BBLITIOJTHEHMEM TEeCTOBOH pabOThl DPEKOMEHJYeTCs TIOBTOPUTb OCHOBHBIE —TIOHATHS,

orpe/iesieHus], (POPMYJIbl ¥ MIpaBU/Ia TI0 COOTBETCTBYIOLElN TeMe.

BpeMeHHOM perjiameHT.

CpennHee Bpemsi BbimosiHeHMss — 30-45 MMHYT (B 3aBHCHMOCTH OT O0BemMa M
C/TOXKHOCTH).

IIpuMep CTPYKTYyphI TecTa

OOb11jee Ko/MYeCTBO 3afaHui — 12.

60% — 3amanus 6a30Boro ypoBHs (7 3a/1aHuiA)

[TpoBepsitOT 3HaHUE OCHOBHBIX MOHATUM U IPOCTOE TIPUMEHEHUe 3HAHWUM.

[Tpumepsr:

- Ykaxute hopmyJy OKCH/Ia KaJbLUsl.

- Oripefieniite cTereHb OKUCIeHUs cepbl B SO,.

- BribepuTe peakiyo oOMeHa.

- Hatigute MaccoByto [10/1t0 BelljeCcTBa 10 (hopMyie.

30% — 3a/1aHUs TOBBILLIEHHOM CJI0’KHOCTH (4 3a/jaHus)

TpeOyroT aHanM3a, MpUMeHeHWs 3HAaHUM B HOBOW CHUTYaLUU.
IIpyvmepsr:

- CocTaBbTe ypaBHEHHE peakl[Myi MeX1y KUCJIOTOM U OCHOBaHHEM.
- PaccuunraiiTe MmaccCy Bell[eCTBa MO YPaBHEHUIO PeaKIUU.

- YcTaHOBUTe reHeTUYeCKy0 CBSI3b MeXK/y BelleCTBaMMU.

- OmnpepenuTe NPOAYKT peakLMK NPU 3a/laHHbIX YCIOBUSIX.

10% — 3amaHus TBopueckoro xapakTepa (1 3agaHue)

HaripaBnieHbl Ha MPOBEPKY JIOTMUECKOTO MbILUIEHUS] U YMEeHUS] IPUMEHSITh 3HaHUS
HeCcTaH/]apTHO.

[Ipumepsr:

- Tlpegnoskute crioco® pa3MMUUTh [jBa BelljecTBa 0e3 IMoAIce.

= O6'BHCHI/ITE, rnoueMy OJiHa pedKlus IMpoTeKdeT, a Apyrasd — HeT.



- CocraBbTe ypaBHeHHe peakliu M0 OMUCAHMIO TIpoliecca.

Kak noAroroBUTHLCA K TECTy

1. TloBTOpUTH OCHOBHbIE OTpefiesieHust U (hOpMYJIbI.

2. TlpopaboTatb 3aruicH B TeTPaju.

3. I1OBTOPUTH a/rOPUTMBI pellleHusl paCYeTHBIX 3a7ay.

4. IloTpeHHpOBaTbCs B COCTaBJ€HUU U YDABHUBAHWUU PeaKLUH.
5

O6paTI/ITb BHHMaHMe Ha TUITNYHbIE OIINOKH.

Kak BbINO/THATD TeCT

1. BHuMare/sbHO NIPOYUTATh BCE 3aJjaHUs.

2 Hauatb ¢ 3aiaH1i, KOTOPbIE BbI3bIBalOT HAUMEHBIIINE 3aTPYIHEHUSI.

3 B pacueTHBIX 3afiauax 00si3aTe/IbHO 3aITUChIBATh PellleHHe Ha UePHOBUKE.
4, IIpoBepsATb €IUHULIbI U3MEDPEHNS.
5

OcTaBuTh 3—5 MUHYT Ha IMPOBEPKY padOThI.

ITonie3HblIe coBeTHI

- YuTaiiTe BOMPOC /10 KOHIIA.

- He crieliite — BHUMaTeIbHOCTh Ba’KHEe CKOPOCTH.

- Ecnu comHeBaeTech, UCK/TFOUUTE 3aBeJOMO HEBEDHbIE BaDUAHTHI.

- [TpoBepsiiiTe ypaBHeHUsI peakijuii (co0/r0jeHe 3aKOHa COXPaHeHUsT MacChl).

- B pacuerax ucrionb3yiiTe paBuIbHbIe (HOPMYJIbl M1 0003HAUEHUSI.

TIpumep 3aaHusA ¥ 00pa3er] BHINMO/THEHHS

Tema: «HemeTtasibi»

TecToBbIe 3ajaHUA:

1. [lnst pacrio3HaBaHust OeCI[BeTHBIX PacTBOPOB (pocdaTa HATpHs M HUTPATa HATPUS
Heo0X0uMO B3SITh paCTBOP:

A) ruapokcra HaTpust

b) xnopuza 6apus

B) cepHoli KMCIOTHI



') xnopuja Kanus

2. 1711 aTOMOB yT/1epofia U KpeMHUSI pa3/IUuHO:

A) umc/0 3HepreTUUeCKUX YPOBHEU

B) UMCJIO 3JIEKTPOHOB Hd BHEIITHEM SHEPreTU4eCKOM YDPOBHE

B) 3HaueHue BbICIIEN CTeIeHW OKUC/IEHUS

I') 3HaueHre HU3I1IEeN CTeTleHU OKUC/IeHHs

3. Ammuak ¢ oprodocdopHOl KUCIOTOM BCTyIaeT B peakliyo:

A) 3ameljeHus
b) obmeHna
B) coenuHenus

') okuCIUTETBHO-BOCCTaHOBUTE/IBHYIO

4. CTek/0 To/yyvyaroT CrjlaB/ieHheM:
A) cojbl, 3BeCTHsIKA U MeckKa

b) cogpl, rvuHBI U Mena

B) 60KCcuTOB, COBI U TTECKA

') kpronuTa, W3BECTHSIKA U MecKa

OOpa3ser; BBINO/THEHHS:

1.  B) xnopuga 6apus

2. A) uMC/I0 SHepreTUYecKUuX ypoBHeH
3. B) coepunenus
4

A) cojibl, U3BECTHSIKA U TecKa

Kpurepum onjeHuBaHus

O1ieHMBaHMe OCYIIECTBIISIeTCS TI0 KOJMUeCTBY HabOpaHHbIX OaslsioB.

[Tpumep wikasnel (npu 12 3agaHusx):

PacripesienieHrie 6asiioB 110 YPOBHSIM C/IOXKHOCTH

ba3oBbili ypoBeHb (7 3afjaHui)



- 1 Gann 3a Kakaoe 3a7aHue

- Makcumywm: 7 6annoB

[ToBbILIEHHBIV YPOBEeHb (4 3a7aHus)

- 2 6asia 3a KaKzoe 3aiaHue

- Makcumywm: 8 6asnnoB

TBopueckoe 3aaHue (1 3amaHue)

- Makcumym: 5 6anio

OO01uit MakcuMabHbIH 6amt: 20 6anoB

KpuTepuu olieHrBaHUS TBOpUeCKOro 3asanus (5 6aioB)

- 5 0OamioB — 3a/laHHe BBLITIOJIHEHO TIOJTHOCTBIO, pellleHWe TpPaBUIbHOE,
00bsiCHEeHUe JIOTUUHOe ¥ 000CHOBAHHOE.

- 4 6aa — fomnylijeHa He3HauMTeIbHast HETOUHOCTb B 00bsSICHEHUH.

- 3 basia — peliieHre YaCTUUHO BepHOe, JIOTMKA PacCy>KeHHUM MPOC/IeXXUBaeTCs.

= 1-2 Ganyia — mpuBe/ieHbl OT/ie/IbHbIe BepHbIe 3/IeMeHThl OTBeTa.

- 0 6a/I0B — OTBET OTCYTCTBYET WM ITOJIHOCTBHO HEBEPDEH.

[TepeBon 6anyioB B OTMETKY

- 18-20 6am10B — «5» (OTJIMYHO)

- 14-17 6annoB — «4» (X0OpoIIio)

- 8-13 6annoB — «3» (yAOBIETBOPUTEILHO)

- 0-7 6amnoB — «2» (HEYyIOBIETBOPUTEJILHO)

[ono/iHUTe/TbHBIE MOJI0XKEHUS

- B 3a/jaHUsIX TTOBBILLIEHHOTO YPOBHS AOIMyCKaeTCs yacTUUHOe oljeHuBaHue (1 6amt
13 2) Npy HaJIMYUU BEPHOTO XO/la PelleHus.

- Ommbku B eAWHUIIAX W3MEPeHMs CHIKAloT OleHKy Ha 1 OGamn B

COOTBETCTBYIOLI[EM 3a/[aHUM.



2. OKCITEPUMEHTAJ/IBHO-ITPAKTUYECKASA AEATE/IBHOCTD

JlabopaTopHble U TMpakTUueckue paboThl M0 XUMHUU SIBSIOTCS Ba)XXHOM YaCThIO
yuebHoro riporjecca. OHu obecrieunBaroT:

- (¢opMHpoBaHHe IKCIIePUMEHTaTbHBIX YMEHUM U HaBbIKOB;

- pa3BUTHE JIOTUYECKOT0 U KPUTHUUECKOT'O MBILLIIEHUS;

- 3aKpelvieHHe TeOpeTUUYeCKUX 3HaHWI Ha MPaKTHKe;

- (dopmupoBaHHe HaBLIKOB Oe3011acHOM paboThl C XUMUUECKUMU BeIlleCTBaMU;

- pa3BUTHE UCC/IefoBaTeTbCKOW KOMITeTEHTHOCTH 00yUaroIxcsl.

[TpakTrueckue paboThI HarpaB/ieHbl Ha pellleHre PaCUETHBIX U IKCIIepUMeHTa/IbHBIX
3aziau, 1abopaTopHbIe — Ha MPOBe/leHNe OTbITOB U HaO/M0/[eHre XMMUYeCKUX SIBJIeHUH.

[Tepes, BeIMOTHEHEM PabOThI HEOOXOAUMO:

1. TloBTOpUTH TeOpeTUUECKHUI MaTepuall.

2. O3HaKOMUTBCS C TIeJIbI0 U XOZI0M PabOoThI.

3. TloarotoBuTh TeTpaAb [/l 1TaOOPAaTOPHBIX U TTPAKTUUECKUX PadoT.

Bo Bpemsi paboThI:

- BHUMarejbHO HabJIOJATh 3a XO/IOM OIIbITa;

- 3aMuchIBaTh pe3y/bTaThl Cpasy;

- cfefoBaTh MHCTPYKLMSIM Tiefjarora TIpU HaO/IOleHUM 3a OMbITaMd |
BBITIOJITHEHUU yUeOHBIX 3alaHUM.

[Tocne BbIMOHEHUA:

- 0(OpMUTH OTUET;

- 3amuMcaTh BBIBO/;

- rpuBecTH paboyee MeCTO B TIOPSIJOK.

CtpyKTtypa oopmiieHHs Ta00paTOPHON U MPAKTHYECKOH PadOThI

1. Tema

3amnuchIBaeTCs MOJTHOCTBIO, 6€3 CoKpallleHui.

- dopMyIUpyeTCs Tak >Ke, KaK yKa3aHo B 3alaHUM.

[MTurieTcsi ¢ HOBOM CTPOKH, M0 LIeHTPY WM ¢ ab3arja (1o TpebOBaHUsM Tefjarora).

2. Lesnb



- dopMynUpyeTcsi KpaTKO U KOHKPETHO.

- OTBeyvaeT Ha BOIPOC: UMO HYHCHO YCMAaHO8UMb, 0OKA3aMb UAU U3Yy4UMmb?

- HaumHaeTcs co ClOB: «M3YUUTh», «UCC/I€ZIOBATbY», «OIPE/Ie/IUTh», «IIOYUYUTh»,
«O0Kd3dTb».

3. O6opyaoBaHMe U PeaKTUBBI

- Tlepeuuncnstorcs uepes 3ansTyto.

- YKa3bIBalOTCs KaK MPUOOPKI, TaK U MCIIOb3yeMble BeIllecTBa.

- Ha3BaHus BellleCTB 3alMChIBAlOTCS TIOHOCTHIO (0e3 OBITOBBIX HAa3BaHWM) WU B
BUjle hopmy.I.

4. Xop paboTsl (oopmsieTcsi B BUjle TaO/IULIBI WU B BHZIE TEKCTA)

- OnucbIBaeTCs B MOC/Ae[0BaTe/TbHOCTH BbITIO/THEHHUS [IeUCTBUM.

- 3arnuceiBaeTcs KpaTKo, 6e3 MUIIHUX MToAPOOHOCTE!.

- Wcnosnb3yroTcs 1U1aro/ibl B TpollefilieM BpeMeHU (eciu odopMyIsieTCs mocjie
BBITMIO/THEHUS ).

- He HyXHO mnepenuchiBaTh UHCTPYKLMIO MOJHOCTBIO — BaKHO TepefiaTh CYThb
JIeCTBUM.

5. Habmopenus

- 3anuChIBarOTCS TOJIBKO (haKThl, KOTOPbIE MOXKHO YBUZIETh WU 3a(DUKCUPOBATh.

- He HyXHO cpa3y 0ObSICHATD sIBJIeHHE — TOJIbKO OTIMCHIBATh €T0.

- OTMeuarOTCs: H3MeHeHUWe IIBeTa, BbiJe/ieHHe Tras3a, oOpa3oBaHHe O0Ca[IKa,
v3MeHeHUe TemMIrepaTyphl.

6. YpaBHeHUs peakiui

- 3anuChIBatOTCS 1OC/Ie HaOM0[eHU.

- OO6s3arenbHO YPaBHUBAIOTCS.

- YKa3bIBalOTCs arperaTHbie COCTOsIHUSA (ecyid TpeOyeTcs).

- CnenyeT cob/tojaTh 3aKOH COXpaHeHUsT MacChl BeIlleCTB.

7. BeiBOJI

- ®opmynupyeTcs KpaTko.

- lo/mKeH COOTBETCTBOBATH L€/ pabOTHI.

- OTBeuaeT Ha BOIIPOC: umo 6bL10 ycmaHoseneHo ? BbIBoJ — 3TO He Tiepeckas

x0/1a paboThI.



O6mue TpedoBaHuA K 0()OPM/IEHUIO

PaboTa BBITIOTHSAETCST aKKYypaTHO, pa300pUMBBIM TTIOUEPKOM.
XuMurueckre (pOpMyJIbl 3alMChIBalOTCS MPAaBUIBHO (C UHEKCAMM).
Bce paszesibl BbIESAOTCSA U UAYT CTPOTO IO HOPSIAKY.

VcripaB/ieHUs AO/KHBI ObITh aKKypaTHBIMHU.

ITo/1e3HBIC COBETHI

Bcerpia npoBepsiliTe ypaBHeHUsI pPeaKLUil.

CHauasia 3anichIBaiTe HabO/II0IeHNs, TIOTOM JleJIaliTe BBIBOJI.
He npomnyckaiTe HA OJVH MYHKT CTPYKTYPBbI.

[ToMHHUTE: aKKYpaTHOCTh — YaCTb OL[€HKH 3a padoTy.

[TpaBusibHO odopMsieHHasi paboTa MoKa3biBaeT He TOJBKO 3HaHUS, HO U yMeHUe

MBIC/INTD, KdK HaI-II/IHaI-OH_[I/Iﬁ nccieaoBare/ib.



IIpumep 3ajaHus 1 o0pa3er] BbINMOTHEHHS

Tema: JITabopaTopHas padora «B3aumojeiicTBIe MeTa/IJIOB C pAaCTBOPaMH COJIeid»
Ilenb: onpesennuTs yCI0BUS B3aUMOZENCTBUSL MeTa/UIOB C PaCTBOPaMU COJIeN.
OOopyaoBaHHe M PeaKkTHBBI: TPOOUPKH, IITAaTUB [/ TIPOOMPOK, CTeKISTHHAs
TaJ/I0yKa, TepyaTKU, yKeJie3HbI TBO3/b, paCTBOP Cy/ab(daTa Mefu.

Xo/ paboThI

1.  HaretiTe B mpoOupKy 5 MJI pacTBopa CyJyib(ara Mefiu.

2. B 3Ty npobupKy romMecTuTe >KeJie3HbIN rBO3/b. VI3BIeKuTe ero uepes 3 MHH.

3.  OtTBeTbTe Ha BOMPOCHI:

1) Tlo kakoMy TIpH3HaKy Bbl OTIPe/le/IU/IN, UYTO MPOKM301iljla XMMHUYecKasi peakiius?

2) K KakoMmy THUITy OTHOCSIT 3Ty peaki[1i0?

3) C noMoupr0 Kakoro rmpaBujia MOXKHO OTpele/TUTh BePOSATHOCTh B3aUMOeUCTBHUS
MeTaslyIOB C PACTBOPaMH COJIen?

4. Odopmure OTUET B BHE TaO/IULIBIL.

Umo denanu Umo Habaodanu Bb1600b!1 u ypagHeHus1
XUMU4eCcKux peakyuti
[TomecTrIM KeJie3HbIN Ha nosepxHocTu reo3gs Fe + CuSO, - FeSO, + Cu!
rBO3/ib B pacTBOP TIOSIBUJICSI KpaCHO-OypbIfi | OTO  peaklUs  3aMellleHus.
cysbara meau(Il) Ha HaneT Meau. ['onybast OJIHOBpeMEHHO OHa SIB/ISIeTCS
3 MUHYTBI OKpacKa pacTBOpa CTajla | OKHUC/IUTE/bHO-
MeHee UHTeHCHUBHOW, BOCCTAaHOBUTETbHOM
pacTBOp Tprobpen peakijyen.

3e/IeHOBaThI OTTEHOK. bomee  akTWBHBIM  MeTasl

BBITECHSIET MeHee aKTHUBHbIN
MeTaJ/IJI U3 PaCTBOPA ero CoJiu,

4Jd  CpdBHEHHA dKTHMBHOCTH

MeTaJljIOB HY>KHO
WCII0/Ib30BaTh
3JIEKTPOXUMUYECKUH psiz

dKTMBHOCTHU METaJ/IJIOB.




KpuTepum oneHuBaHUs

OueHka «5» (0T/IHYHO)

- PaboTa BbINO/HEHA MMOTHOCTBIO U CAMOCTOSITE/TBLHO.

- IlpaBuibHO 3anucaHbl ypaBHeHUs peakLjii.

- CJemnaH MOJTHBINA, TOTHYHBIA 1 000CHOBAaHHBIM BBIBO/], COOTBETCTBYIOIIUM
MOJTyYeHHbIM pe3y/ibTaTaM.

- AkkypaTHOe o(opmIieHHe.

OueHka «4» (xopoo)

- JomnyllleHbl He3HAUMTe/IbHbIe HETOUHOCTH.

- BbIBopA caesiaH paBUWILHO, HO HEJJOCTaTOUHO 0O0CHOBaHHBIM.

- He3HauuTesnbHble omMOKYU B 0()OPMIIEHUU.

OneHnka «3» (y/0B/IeTBOPUTE/ILHO)

- Pabora BbITIO/THEHA YaCTUUHO.

- [omnyieHs! OIMOKYU B ypaBHEHUSIX.

- BbIBO1 HETIO/THBIMN.

-  TpeboBanack oMolllb Mejarora.

OneHka «2» (HeyAOB/1eTBOPUTE/IHHO)

- Pabora He BbITIO/IHEHA.

- I'pyOble ommoKy.



3. PEIIIEHUE 3AJJAY

Pemennie 3a7au Mo XMMUM — 3TO He MPOCTO BBIUMC/IEHUs, a IOC/Ie[0BaTe/IbHbIN
noruyeckuii mporecc. UToObl yCremHo CIpaBisTbCS C 33laHUsIMM, BaKHO COO/HOZAATh

d/ITOPUTM U TIOHUMATB CMBIC/I KaXKA0I'0o ,Z[EﬁCTBHH.

Kak npaBWiIbHO HauaTth pellieHue:

- BHuMaTe/IbHO TIPOUYMTAaTe YC/I0BHe He MeHee /IBYX pas.

- OripefieTe, K KakOoW TemMe OTHOCUTCS 3ajaya (MaccoBasi JIO/isi 37ieMeHTa B
Bell[eCTBe, KOJTMUECTBO BelllecTBa, 00bEM rasa, pacTBOp U T.7.).

- [ToguepKHWTE WM BBITIUILLINTE K/TFOUEBbIe [JaHHbIE.

- ObpaTuTe BHUMaHWe Ha eJUHUIIbI N3MepeHUsI.

- Yacras ommbka — HauaThb CUUTATh, He ITIOHAB CYyTH 3d4/1d4H.

[TpaBuibHOE oopM/ieHue:

Kaxpas 3aaua JO/DKHA COLeprKaTh:

- [JaHO — BCe U3BeCTHBIe BeJIMYUHEI C eJMHULIAMU U3MepeHUs;

- Haiitu — uTO TpeOyeTcst onpe/e/inTh;

- YpaBHeHue peakiuu (ec/iv peub UAET 0 XUMHAYECKOM TTIpoLiecce);
- Perenve — c¢ ¢popmyniamu 1 NOSICHEHUSIMUY;

- OTBeT — KpaTKo U C eJUHUL|AMU U3MepeHUs].

OdopmeHne J0/HKHO ObITh aKKYPAaTHBIM U T10C/Ie[I0BATe/TbHBIM.

Pabora ¢ ypaBHeHHeM peaki[uu

Eciu 3a7iaua CBsi3aHa C XUMUUECKUM TIPOLIeCCOM:

- CHauyaja COCTaBbTe CXEMY PeaKIIUH.

- OOs3aTe/IbHO ypaBHSIiATe ee.

- Ucnonb3yiiTe KO3GGOUIMEHTBI /11 YCTaHOBIEHUST COOTHOIIIEHHUS BEI[eCTB.
[ToMHUTE: UMEHHO KO3((MUIMEHTHI MTOKa3bIBAlOT, CKOJIBKO MOJIb KaXKJJOT'0 BeIlleCTBa

pearuvpyeT U 00pa3yeTcs B X0Zie XUMUUeCKOW peakIiyu.

Br16op dhopmy:



Yaiiie Bcero B 9 Kjacce UCTOMb3YOTCS (HOPMYJIbI:

- n=m/M
- m=nxM
- V=nxVm

- ® = m(BeliecTBa) / m(pacTBopa)

- 1 = (m(opakrt) / m(teop)) * 100%

[Tepen, TIpUMeHeHreM hopMyJiBI 3afiaiiTe cebe BOTIPOC:

[ToueMy umMeHHO 3Ta (hopMyJia NOAXOAUT?

PaboTa c evHUIIAMU W3MeDeHUsI:

- IIpoBepnTe, uTOOBI Macca Obula B rpamMMmax, 00bEM — B /MTpax (ecau H.y.),
KOJINYEeCTBO Bel[eCTBa — B MOJIb.

- Ilpu Heo6X0UMOCTH TlepeBeJUTe eVHHULIbI 3apaHee.

- B oTBere Bcerja ykasbiBailTe euHully usMepeHusi. OTBeT 0e3 eJUHULIBI

HN3MepeHHs1 CUHUTaeTCA HeIIO/IHBIM.

[IpoBepka pe3ysbTara:

ITocsie BeINO/IHEHUS PacyYéTOB:

- [TpoBepbTe apuhMeTHUKY.

- OuenuTe pe3y/bTaT JOTUUECKU (MOXET U 00BhEM ObITh CAWIIKOM OO/BIITHM?
MOJKeT JId Macca ObITb OTPHULIaTEILHOM?).

- Y6E,ELI/ITECL, UTO OTBET COOTBETCTBYET BOIIPDOCY 3a/idyu.

E.cnu 3amaua cnoxxkHast

Ecnuv 3aziaua BbI3bIBaeT 3aTpyJHEHME:

1. Paszgenure e€ Ha 3Tambl.

2. OmnpepenuTe, KaKyr BeJIMUMHY HY>KHO HaUTH CHadasa.

3.  PabortaiiTe nmocTereHHo, He TiepeCKaKuBasl II1ary.

He mnponyckaiTe NpOMEXYTOUYHblE BBIYMC/IEHUSI — 3a HHUX MOXXKHO ITOTYYUTh

YyaCTUYHBIe Oasibl.



TumnuHble OMMOKH, KOTOPBIX HY’KHO M30erarth:

- OTcyTCTBUE ypaBHEHHS PeakiiH.

- HeypaBHeHHOe ypaBHeHuUe.

- HernpaBunbHOe UCMOMb30BaHKe KOI(DPUIMEHTOB.
- TNoacraHoBka uucen 6e3 yka3aHus (popmyi.

- OmmbKu B eJUHULIAX U3MEPeHMUs.

- OrtcyTcTBUE OTBeTa.

Kak roToBUTHCS K PelleHu0 3a/au:

- [ToBTOpSsitiTe POPMY/IBI U UX (PU3NUECKUN CMBIC/I.

- TpeHupyiiTech peryJssipHO, a He TOJILKO Tiepe/i IPOBePOUHOI paboTOi.

- Pa3bupaiite cBOM OIIIMOKH.

- TlpobOyiiTe O0OBSCHATH pellleHWe BCAyX — 3TO TIOMOTaeT JIyullle TIOHATh

MaTepuar.

['naBHOe nipaBusIO:

3afaya 1Mo XMMUM — 3TO LIeNOYKa JIOTUYeCKUX JeHMCTBUM:

TOHATh — 3anMcaTh KPaTKOe yC/IOBUe — COCTaBUTh ypaBHEHHE — BbIOpaTh (hopmysty
— BBIUHC/IUTh — NPOBEPUTH — 3aMMCaTh OTBET.

Ecmn  cobmofaTe 3Ty TMOC/AeA0BAaTe/bHOCTb, peIlleHWe CTaHeT T[OHATHBIM U

CHUCTeMHEBIM, a OLLIMOKHU GYAYT BCTPEUYATHCA 3HAUUTE/IEHO peXxe.

IIpumep 3aauu u odpa3ser] oopm/IeHUs pelIeHusI

3agaua:

[Tpu B3aumogetictBum 16 r okcuga Meau (II) c BogopoaoM ronyunid 9 r Meu.
OmnpeziesMTe MaCCOBYHO OJIHO BbIXO/a MPOAYKTa peaki1u.

JaHo:

m(CuO)=16T

Mppaxmea(CU) =9 T

Haiiru:

n(Cu)—7



Pemrenue:

YpaBHeHue peakuum:

CuO +H, - Cu+H,0
n(CuO)=m/M

n(CuO) =16/ 80 = 0,2 mo/b
[To ypaBHeHHIO peakLUu:

1 mosib CuO — 1 mosis Cu
n(Cu) = 0,2 MmoJib

Myeoperne.(CU) =N X M
Myeopern.(CU) = 0,2 X 64 = 12,8 T
N = (Mupaxn./Myeoperns,) X 100%
n=(9/12,8) x 100% = 70,3%
OtBert:

n(Cu) = 70,3%.

Kputepuu orieHMBaHUsA

OLeHrBaHye MPOBOAUTCSA MTO3TAITHO.

MakcumManbHbIH 6a 3a 3agauy — 5 6aios:

- 1 6as1 — TpaBWILHO 3aMMCaHO YpaBHEHHWe peaklvy;

- 1 6a1 — KOppeKTHO 0hOPM/IEHO «/JaHO»;

- 2 6asisia — TpaBU/IbHBIN X0/ pellleHus] U BbIUMC/IeHHS;

- 1 6asm — BepHbI OTBET C eIMHULIAMU U3MePeHUs.

YacTuyHOe OlleHMBaHWe [OIyCKaeTCsd TMPU HaJWUUYUM BepHBLIX TMPOMEXKYTOUYHbIX

JIeUCTBUM.

VToroBas oneHKa BHIBOAUTCS C/IeAYIOIHM 00pa3om:
(TIpu BBITIOJIHEHWHY HECKOJIbKKX 3a/1ay)

- 90-100% oT MakCcHUMaLHOTO Oasia — «5»

- 70-89% — «4»

- 50-69% — «3»

- meHee 50% — «2»



3AK/IIOYEHUNE

1. PerynsipHas pa0ora: CHUCTeMaTU4YeCKd TIOBTODSITe MaTepHas, BBITIOTHSNTe
3a/laHUs M pelllanTe 3a/lauy, He OTK/IaJbIBasi MOJrOTOBKY Ha MOC/IeJHUM MOMEHT.

2. BHuMaTe/IbHOEe UTe€HHME YCJIOBHM: Tiepe[ BBITIOJIHEHHEM 3a/laHusl ybeauTech,
YyTO TIOHMMaeTe, uTo TpebyeTcss — ompeenuTb (OPMy/y, COCTaBUTh YypaBHEHHE WU
BBITIO/THUTD pacyer.

3. IlnanupoBaHue [JeUCTBUM: Tepefl pelleHWeM 3aJauyd WU BBITIOJIHEHUEM
nabopaTOpHOM U MpaKTUUeCKOW paboThl MpOAyMaiTe TOC/Ie10BaTe/TbHOCTh 1eMCTBUM.

4. Hcnonb30BaHHe YEPHOBHMKA: B PaCUeTHBIX 3aJjauax M IMPOBEPOUHBIX paboTax
BBITIOJTHSIWTE MPOMEKYTOUYHbIE BbIUKMC/IEHUS] HA YePHOBUKE.

5. CamomnpoBepka: NpoBepsiiTe YpaBHeHUsI peakluid, KO3 (PUIMeHThI, e JUHULIbI
H3MepeHHst U MPaBUIbHOCTb BBIYMCIEHUH.

6. AKKyparHOCTb 0¢OpMJ/IeHUsI: 3aluChiBalTe  XuUMUYecKhe  (OpPMYJbI
TIPaBUIBHO, COO/IOaliTe CTPYKTYpPYy paboThl v TpeboBaHuUs K 0(hOpPMIIEHHIO.

7.  CaMOCTOATe/IbHOCTh: CTapanuTeCh CHavasa PelIUTh 3aJlaHhe CaMOCTOSITEJIBHO,
a 3aTeM aHaJM3MPOBaTh BO3MOXKHbIE OIITHMOKH.

8. Ilo3HaBaTe/bHBINA MHTEpPec: oOpailjaliTe BHUMaHHe Ha XUMHUUECKHe TIPOI[eCChl
B TOBCEJHEBHOW >KW3HU — TMIPUTOTOBJIEHUE TUIIM, prKaBjieHWe MeTaslIoB, paCTBOPEeHHe

BemecTB — U TIbITAlTeCh OOBICHUTEL UX C TOUKU 3peHHA XUMHUHU.
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