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1. NMNacnopT ouEeHO4YHbIX CPencTB NoO aucumnaumHe «XuMua»

ona ¢GopMUPOBaAHNSA, KOHTPOAA W OUEHKWU pe3ysibTaToB
ocBoeHus  obuwieobpasoBaTeNlbHON  ANCUUNJINHDBI «XrmMnsa»
pa3paboTaHa cnctemMa OLEHOYHbIX MEPOonpUATUN, YY4UTbiBatoLWas
TpebosaHmnsa ®roC COO (npeameTHble pe3ynbTaThl) 1 ®rocC Cro
(obwme n npoeccrmoHasibHble KOMMETEHLMNN).

BaxHon  0COBEHHOCTbIO  CNPOEKTUPOBAHHOWM  CUCTEMBI

OLLleHNBaHMS sBNsieTCA COrJlacoOBaHHOCTb OLLEHOYHbIX
MEPOMPUATUA U  3aMJIAHUPOBAHHbLIX pe3yNbTaToB 00y4yeHus.
Kaxxpoe OLIeHOYHOoEe MeponpuaTue HanpaBJIeHO Ha

dopmMupoBaHME NN U3MEPEHNE 3HAHUSA /| YMEHNA B KOHTEKCTE,
YKa3aHHOM B pe3ysibTaTe oby4eHuns.

B auncumnamHe  «XMMUA» K OCHOBHbIM  OLLEHOYHbIM
MEPONPUATUAM OTHOCATCHA: 3adaHna B TecTtoBonm dopmMme,
NMpPpakTU4YecKmne 3aJaHNA Ha COCTaBJIEHUNE YpPaBHEHUN peakuun,
KNacCuPMKaumio WU HOMEHKNATYPY XUMUYECKUX COeaUNHEHUN,
pacyeTHble 3adauvn, nabopaTopHble paboTbl, MNPaKTUKO-
OPVEHTUPOBaHHbLIE 3adaHUsA (pacyeTHble U TeopeTuyeckume). B
NPUKNaAHbIX MOAYNSAX B KadYeCTBE OLEHOYHbIX MeponpuaTun
TakK>XXe 3arnJlaHUpoBaHbl Kencbl M y4yebHo-nccnepoBaTeNbCKUe
MPOEKTHhI.

Peannsauuns OLLEHOYHbIX MepPOonpuUATnin no XNMNN
3anJlaHMpoBaHa B paMKax TeKyLero, pybexxHoro
(TeMaTU4eCKOro) KOHTPOJIA N MNPOMEXYTOYHOW aTTecTauum no
ancumnnnnHe.

CuctemMa OUEHOYHbIX MepornpuaTUnM No XMMnUM npeacrtaBsieHa
B NacrnopTe OueHOYHbIX cpeacTB (Tabnuua 1).



Tabnnua 1. MacnopT OUEHOYHbIX CPEACTB MO AUCLMUMIINHE «XUMUS»

Moaynb / Paspen /

Ne Tema Pe3ynbTaT 00y4YeHusn TuUnNbl OLEHO4YHbLIX MEPONPUATUNA
I OcHOBHOe copep>XaHue
1 [(Paszpen 1. OcHOBBbI dopmMmynupoBaTbh 6a3oBbie
CTpOEeHUs BeluecTBa MOHATUA U 3aKOHbI XMMUMU
1.1 |[CTpoeHne aToMOB CocTaBnATb XMMUYeckmne 1. TecTt «CTpoeHMe aTOMOB XMMNYECKUX /IEMEHTOB
XUMUYECKUX IN1EMEHTOB 1 [POPMY bl COEANHEHUN B U Nnpupoaa XMMUYeCKOW CBA3N».,
npupoaa XMMnM4eCckomn COOTBETCTBUN CO CTEMNEHbLIO 2. 3afa4M Ha CoCTaBJIeHNE XUMUYeCKNX opmyn
CBSA3M OKUNCJIEHUNA XUMUNYECKUNX ABYXaTOMHbIX coegnHeHnn (OKCnaos, Cynbdpunaos,
3JIEMEHTOB, ncxoas m3 rmopuaoB v T.M.)
BaJIEHTHOCTU U
3/1eKTPOOTPMLATENIbHOCTH
1.2 (lMepunoaonyvecknin 3aKoH U | XapakTepu3oBaTb [MpaKTNKO-OpUEHTNPOBAHHbIE TeopeTNYecKune
Tabnuuya O.U. XNMUNYECKUNEe 31eEMEHTHI B 3a0aHNS Ha XapakKTepunsaumnm XmMMmn4yecknx
MeHpoeneeBa COOTBETCTBUUN C UX 321eMeHTOoB: «MeTannnyeckne / HeMeTa JInyeckne
MNOJIOXKEHNEM B CBONCTBA, JIEKTPOOTPMLATENILHOCTb U CPOACTBO K
nepnuoanyeckon cucteme 3JIEKTPOHY XUMNYECKNX DJIEMEHTOB B COOTBETCTBME
XnMmnyeckunx anemeHTos A.U. |C UX 3NEeKTPOHHLIM CTPOEHUEM U NOJIOXKEHNEM B
MeHpeneeBa nepmoanNyeckon cMcteMe XMMmMYeCcKnx 3J71eEMeHTOB
0.N. MeHpeneeBa»
2 |Paspen 2. XuMmnyeckue (CocTtaBNfATb YPAaBHEHUA U KoHTponbHaa paboTa

peakuum

CXeMbl XMMUYECKUX
peakuumn

<<CTpOEHVIe BewectTBa U XmMnyeckue peakKuumm»




Moanynb / Paspen / -
Tema Pe3synbTaT 00Oy4yeHus TUnNbl OLEHOYHbIX MEPONpPUATUNA
Tunbl XUMNYeCKNX CocTaBnaTb peakuynm 1. 3apaym Ha cocTaBNeHMne ypaBHEeHUN peakLunia:
peakumn CoeNHEHUS, pa3siIoXKeHNs, - coegunHeHuns, 3aMeLLeHns, passioxeHus, obMmeHa n
obmMeHa, 3ameLlLeHmns, peakuun C y4aCcTUeM KOMMJIEKCHbIX coeaAnHEHNN (Ha
OKUCNINTESIbHO- npuMepe rmgpoKCOKOMIMIEKCOB alloOMUHNA N LINHKA);
BOCCTaHOBUTEJIbHbIE peakUUnN |- OKNCIINTENIbHO-BOCCTAHOBUTESIbHbIX peakuuin C
N peakumun ncnosib3oBaHMeM MeTofa 3/IeKTPOHHOro banaHca;
KoMmnsekcoobpasoBaHUsa (Ha |- C yd4aCcTUeM KOMMJIEKCHbIX cOeaANHEeHUN (Ha
npumepe npuMmepe rmgpoKCOKOMMIEKCOB LNHKA N aJllOMUHNA).
rMAPOKCOKOMMJIEKCOB 2. 3aa4M Ha pacyeT KOJINYEeCTBEHHbIX
AJIIOMUHUA U UUHKA) C XapaKTepucTUK NPoAYyKTa peakunm coeauHeHns;
y4yacTneM HeopraHn4ecKunx MacCcoBOM UM 06 beMHON 00K BbIXO4A NPOAYKTA
BeLlecTB peakunn coeguHeHnsa OT TeopeTnYecku
BO3MO>XHOI0; 06 bEeMHbIX OTHOLEHW Fa30B;
KOJINYECTBEHHbIX XapaKTEPUCTUK NCXOOHbIX
BELLEeCTB M NPOAYKTOB peakumm; Maccol (0bbewm,
KOJIN4eCTBO BellecTBa) NPoAyKTa peakuun, ecam
OOHO U3 BelecTB AAaHO B BMAe pacTeBopa C
onpeneseHHoONn MacCoBOW A0N1eN pacTBOPEHHOI0O
BeLlecTBa
2.2 |2nekTponuTuyeckas CocTaBnATb ypaBHEHUSA 1. 3apaHunA Ha coCTaB/IeHUEe MOJIEKYNAPHbIX U
anccoumauns v MOHHbIN | XUMUNYECKNX peakLMM MOHHOMO|MOHHbIX peakuuin ¢ y4acTueM OKCUA0B, KNUCNOT,
obmeH obmMeHa ¢ y4yacTmnem OCHOBaHUW 1 CONIEN, MOHHbIX peakuun rmgposmsa
HeopraHn4yecknx BeLlecTB cosien, yCTaHOBJIEHME U3MEeHEHUSA KNCIOTHOCTH
cpenbl.




Moanynb / Paspen /

Ne Tema Pe3synbTaT 00Oy4yeHus Tunbl OLEHO4YHbLIX MEPONPUATUNA
2. NabopaTopHasa paboTa «Peakuun rmgponansa»
3 |Paspen 3. CtpoeHue n (MccnepoBaTb CTPOEHUE U KoHTponbHasa paborta «CBOMCTBa
CBOMCTBA CBOUCTBA HEOPraHU4YeCKUX |HeopraHU4YeckKux BeLLecTB»
HeopraHu4YeckKmx BeluecTB
BeluecTB
3.1 [Knaccudukauums, KnaccngpumnunposaTb 1. Tect «<HOMeHKNaTypa n Ha3BaHue
HOMEeHKNaTypa " HeopraHn4yeckue BellecTBa B |HeOpPraHM4YeckKmx BeLecTB ncxonsa ns nx
CTpoeHune COOTBETCTBUN C UX CTPOEHNEM |[XMMNYECKON (DOPMYJIbl NN COCTaB/IEHUE
HeopraHn4YeckKnx XNMUMNYECKon hopMyJibl UCXOOA N3 HAa3BaHUS
BeLlecTB BellecTBa Mo MeXayHapoaHOW Uan TpuBUasibHOW
HOMEeHKNaType».
2. 3afa4n Ha pacyeT MaccoBoM 00an (Macchl)
XUMNYECKOro 3JIeMeHTa (CoeguHeHns) B MoJ1eKy e
(cmecnm).
3. lNMpakTn4yeckmne 3agaHnda no Knaccupmnkaumn,
HOMEHKNaType U XMMnYeckmum opmynam
HeopraHn4YeCcKmnx BeLecTB pPa3JINYHbIX KJ1aCCOB.
4. lNpaKTn4yeckne 3afaHnsa Ha onpenesieHne
XUMNYECKON aKTUBHOCTU BELLECTB B 3aBUCMMOCTH
BUAA XMMUNYECKOW CBA3U U TUNa KPUCTaIJIMHECKOWN
pelieTKun
3.2 [PU3nNKO-XNMnYyeckme YcTaHaBAmBaTb 3aBUCMMOCTb |1. TecT «OCOBEHHOCTN XMMNYECKNX CBONCTB

CBOWCTBa

PU3NKO-XMMNYECKNX CBONCTB

OKCMAO0B, KNC/OT, OCHOBAaHWUI, aM(OTEPHbIX




Moanynb / Paspen /

Ne Tema Pe3synbTaT 00Oy4yeHus Tunbl OLEHOYHbIX MEPONPUATUNA
HeopraHn4yeckmnx HeopraHW4YeCckKmnx Bew,ecTs OT |[FMOPOKCUAOB U CONEn».

BeLlecTB CTPOEHNS aTOMOB U MoJiekys, |2. 3afgaHUA Ha COCTaB/IEHUE YPaBHEHUN XUMUNYECKUNX
a TakXe Tuna peakuun C y4acTuUeM NPOCThbIX N COXHbIX
KPUCTaININYECKON peLleTKun HeopraHMYeCcKnxX BeLWecTB: OKCMA0B METasINOB,

HeMeTansi0B N aMPOTEPHbIX JIEMEHTOB;
HeopraHMYeCKNX KUCA0T, OCHOBaAHUN N aMpPOTEPHbIX
rMMOpPOKCNL0B, HEOPraHNYeCKUX Coneun,
XapaKTepusyrLwmx nx CBONCTBa U cnocobsl
MoJIy4eHus.

3. MpaKTUKO-OpNEHTUPOBAHHbIE TeopeTnyeckmne
3alaHNS Ha CBOMNCTBA U NoJly4eHne HeopraHn4ecknx
BeLLecTB.

4. NabopaTopHasa paboTa «CBONCTBa MeTaJIJIOB 1
HeMeTaJIJIoB»

3.3 [[Mpown3BoACTBO O60CHOBbIBaTb 3HAYEHNE U MpakKTUKO-OpUEHTUPOBAHHbIE 3a4aHNS MO
HeopraHn4yeckmnx NMPUMeHeHne HeopraHN4YeCKNX |COCTaBIEHUIO XUMUYECKNX pPeaKLmn C y4acTueM
BeLeCTB. 3Ha4YeHne u BewecTs B 6bITOBON U HeopraHM4YeCcKnx BeL,ecTs, UCNOJIb3yeMbIX OS89 NX
npuMeHeHne B BbITY N Ha |MPOU3BOACTBEHHOWN NOEHTUPMKAUUN U NPOMBbILLJIEHHBIX CNOCOBO0B
NnpoOn3BOACTBE 0eAaTenbHOCTU YesioBeKa nx nonyyeHuns

PU3NKO-XNMNYECKNMN
CBOMCTBaMMU
4 UccnepoBaTb CTpOEHUE U KoHTponbHaa paboTa

Paspen 4. CtpoeHue n
CBOMCTBaA

CBOMCTBA OpraHM4YeckKux

<<CTpoeHue M CBOMUCTBA OpraHnyYecKux eeLwlecrts>»

9




Moanynb / Paspen /

Ne Tema Pe3synbTaT 00Oy4yeHus Tunbl OLEHO4YHbLIX MEPONPUATUNA
OpraHM4YecKuXx BeLlecTB |[BellecTB
4.1 |Knaccudpukayus, KnaccudpmnunpoBaTb 1. 3agaHMsA Ha coCcTaBNeHMe Ha3BaHUN
CTpoeHune n opraHu4eckue sBeulecTBa B OpraHN4Yecknx coeauHeHn no TpuBUabLHOM NN
HOMeHKNaTypa COOTBETCTBUN C UX CTPOEHUEM [MEXAYHAPOLHOWN CUCTEMATUYECKON HOMEHKIaType
OopraHn4YeckKmnx BeLlecTs 2. 3a4aHnA Ha COCTaB/IeHNE NOJIHbIX U
COKpaLLEeHHbIX CTPYKTYPHbIX (hOpMYJT OpraHU4eCcKmnx
BELLECTB OTAe/IbHbIX K/1aCCOB
3. 3afa4n Ha onpepeneHve npocTtenwen Gopmybl
OpraHn4Yeckon MoNeKysbl, ICXoOsA N3 3JIEMEHTHOIO
cocTaBa (B %)
4.2 |CBonCTBa opraHuyeckmnx |YcTtaHaBamBaTb 3aBUCMMOCTb |1. 3agaHUA Ha COCTaBNIEHUE YPABHEHUN XUMUNYECKUNX
coeauHeHNNn_ PU3NKO-XMUNYECKNX CBONCTB |peaKkuunil C yHacTUEM OpraHNYeCcKnx BeLecTB Ha
OpraHn4Yeckux BeLwecTB OT OCHOBaHWUWM NX COCTaBa N CTPOEHUSA.
CTPOEHUA MOJIEKY 2. 3aaHNA Ha COCTaBJIEHNE YPAaBHEHUN XUMUYECKUX
peakuunin, NINKCTPUPYIOWNX XUMNYECKNe CBOUCTBA
C Y4€TOM MeXaHN3MOB NPOTEKAHNA OaHHbIX peakumnn
N reHeTNYeCKOW CBA3N OpraHn4YeCcKkux BewecTB
pa3HbIX KJ1laCcCoB
3. Pac4eTHble 3a4a4n Mo ypaBHEHUNAM peaKL Ui C
y4yacTuUeM OopraHn4ecKnx BeLecTB.
4. NabopaTopHaa paboTa «losy4yeHmne aTuieHa v
n3y4yeHune ero CBONCTB»
4.3 |OpraHunyeckue BewecTBa [OB0OCHOBbIBaTb 3HAYEHNE U MpaKTUKO-OPUEHTUPOBAHHbLIE 3a4aHNA NO
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Moanynb / Paspen /

Ne Tema Pe3synbTaT 00Oy4yeHus Tunbl OLEHOYHbIX MEPONPUATUNA
B XXM3HeLeAaATes/IbHOCTH rnPMMeHeHne opraHnyeckmnx COCTaBJIEHUIO XUMUYECKNX peaKumnn C y4acTueM
yenoseka. Mpon3BoACTBO |BewecTB B ObITOBOW U OpraHn4YecKnx BeLwecTB, NCMOJIb3yeMbIX AN UX
N NpuMeHeHne NMPOW3BOACTBEHHOW noeHTNPMKaunm B 66ITy U NPOMBbILLJIEHHOCTMW.
OpraHM4YeCcKuX BelecTB B |AeATesIbHOCTU YesloBeKa UX
MPOMbILLUJIEHHOCTN PUNKO-XNMNYECKNMN
CBOMCTBaMMU
5 |Pa3pen 5. UccnepoBaTb paBHoBecue u |[KoHTponbHasa pabdora
KuHeTnyeckue mn CKOPOCTb XMMUYECKUX «CKOpPOCTb XMMUYECKOMN peaKuum u XuMuyeckoe
TepMoAMHaMU4Yeckue peakuumn paBHOBecue»
3aKOHOMEpPHOCTHU
npoTeKaHus
XUMUYECKUX peaKuun
5.1 |KnHeTunyeckune WccnepoBaTh BAnAHME 1. JTabopaTopHasa paboTa Ha BbIbOp:
3aKOHOMEpPHOCTH KOHUEeHTpauum pearmpyowmx |- «OnpengeneHne 3aBUCMMOCTU CKOPOCTU peakuunmn
MPOTEeKaHUa XMMNYECKNX |BeLLeCcTB U TeMnepaTypbl HA  |OT KOHUEHTpaLuun pearnpyroLwmx BeLwecTs»;
peakuunmn CKOPOCTb XUMNYECKUX - «OnpepeneHne 3aBNCMMOCTU CKOPOCTU peaKkuunmn
peakuunn OT TeMnepaTypbl».
2. [1paKTNKO-OpPUEHTNPOBAHHbIE TeopeTnyeckumne
3afaHnNs Ha aHann3 PaKTOpPOB, BJANAIOLMNX HA
N3MEHEHMNEe CKOPOCTU XMMMNYECKON peaKkLunmn
5.2 |TepMmognHammn4eckumne NccnepoBaTb BANAHME 1. 3aga4ym Ha pacyeTbl TenoBbIX 3P (PeKToB
3aKOHOMEpPHOCTU N3MEHEeHWNSA KOHLEeHTpauumn XUMUNYECKUX peakuninm n onpenesieHne Tuna peakummn

npoTekKaHnAa XMMnN4eCKnx

BellecTB, peakunn cpeabl 1

(no TennoBoMy 3hPeEKTY: 3K30- "
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Moanynb / Paspen /

Ne Tema Pe3synbTaT 00Oy4yeHus Tunbl OLEHOYHbIX MEPONPUATUNA
peakuun. PaBHoBecue TemnepaTypbl Ha CMeLleHne |[3HOOoTepMUyeckue).
XNMUNYECKUX peakumnmn XNMNYECKOro paBHoBecus 2. [IpaKTUKO-OpMEeHTUPOBaHHbIE 3aaHNSA Ha
npumeHeHwve npuHuuna Jle-lWaTtenbe gna
HaxXoXXOeHUs HanpaBJ/IeHNsS CMeLLEHNS paBHOBECUS
XMUYECKOM peakunm n aHanns pakTopos,
BJINAIOLWNX HA CMeLLeHe XUMNUYEeCKOro paBHOBeCHUS.
3. JlTabopaTopHas paboTta «M3yyeHne BamaHus
pa3finyHbIX PAaKTOPOB Ha CMeLLleHNEe XUMUYECKOro
paBHOBeCUA»
6 |Paspen 6. lucnepcHobie |UccnepoBaTb aucnepcHblie |KoHTponbHasa paboTta no teme «[iucnepcHsble
CUCTEMbI CUCTEMbI CUCTEeMbI>»
6.1 |OucnepcHble cuctemMbl 1 |Pa3nnyatb NCTUHHbIE 1. 3aga4m Ha NpUroToBJIEHNE PacTBOPOB.
hakTopbl UX pacTBOpPbIl, KOJIIOULHbIE 2. [paKTUKO-OpPNEHTNPOBAHHbIE pacyYeTHble 3a4aHns
YyCTONYMBOCTU pacTBOpPbLI U Ha OMcCnepcCHble CUCTEMbI, NCMOJIb3yeMble B BbITOBON
rpybogmncnepcHble CUCTEMDI M NPOVU3BOACTBEHHOW 0eATesIbHOCTU YesioBeKa.
Ha OCHOBE XMMWU4YeCKOoro
3KCMnepuMeHTa
6.2 |MccnepoBaHne CBOWCTB WccnepoBaThb hun3unko- JlabopaTopHas paboTa (Ha BbIOOpP):
ONCNEepPCHbIX CUCTEM XMUYeckue CBOMNCTBA - [MpurotosBsieHne pacTBOPOB;
pa3/IN4yHbIX BUOO0B - ccnepoBaHme gnucnepcHbIX CUCTEM.
ANCMNEepPCHbIX CNCTEM
7 |Paszpen 7. UccnepoBaTb CBOUCTBA

KayecTBeHHbIe

OPpraHn4YecKux m
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Moanynb / Paspen /

Ne Tema Pe3synbTaT 00Oy4yeHus Tunbl OLEHOYHbIX MEPONPUATUNA
peakuum obHapy>XeHuA |HeopraHM4YecKux BeLLecTB C
OpraHu4YecKux u MCNOJZIb30BaHUEM
HeopraHu4YeckKmux Ka4YyeCTBEHHbIX peaKuumn
BellecTB

7.1 |ObHapyxeHune NccnepoBaTb KavyecTBeHHble |1. JlabopaTopHasa paboTa (Ha Bbibop):
HeopraHn4yecKmnx peakumm HeopraHn4yeckmnx - AHannTn4yeckume peakunm KatmoHos I-VI rpynn;
KaTMOHOB N aHVWOHOB BeLlecTB - AHanUTU4yeckne peakymnm aHMOHOB.

2. NMpakTuyeckue 3aaHnNa Ha coCTaBsieHne
ypaBHeHUN peakunnm obHapyxeHuns kaTnoHos [-VI
rpynn n aHWOHOB, B T.4. B MOJIEKYNSAPHOWN U MOHHOWN
dopmax.

7.2 |ObHapyxeHune NccnepoBaTb KavecTBeHHble |[1. JlabopaTopHasa paboTa (Ha BbIbOp):
OpraHMYecKmnx BelecCcTB |peakuun opraHnyeckmnx - KayecTBeHHbIe peakunn Ha OTAe/IbHble Kacchl
OTAeJsIbHbIX KJ1ACCOB C COeONHEHUN OTAeNbHbIX OpraHnYyecKmnx BeLLecTs;

NCNOJSIb30BaHNEM KJ1aCCcoB - KayecTBEeHHbIN aHaN3 OpraHNYeCcKnx coeanHeHumn
Ka4yeCTBEHHbIX peaKkLuumn Mo PYHKUMOHaIbHbIM rpynnam.
2. [pakTn4yeckne 3agaHusa Ha coCTaBJsieHune
Ka4YyeCTBEHHbIX peakuunin obHapy>XxeHuns
opraHn4Yecknx coeanHeHun
Il | MpodeccnoHanbHO-OpPUEHTUPOBaAHHOE coaep)XaHue (coaep>XaHue NpUKJIaaHOro Mmoayna)
8 |Paspen 8. OueHuBaTb NoCcnencTeus 3awuTa Ke#ca (c yueTtom byayuien
Xumusna B ObITY M ObITOBOM M npocgeccMoHaNLHON AEeATeNIbHOCTH)
NnPou3BOACTBEHHOW NnPon3BOACTBEHHOM
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Moanynb / Paspen /

Ne Tema Pe3synbTaT 00Oy4yeHus Tunbl OLEHOYHbIX MEPONPUATUNA
DEeATEeNIbHOCTHU AeATesIbHOCTU YesioBeKa C
yesnioBeka NO3ULIMM IKOJIOrM4eCKou
be3onacHocTH
XnmMunsa B 6bITy U OueHunBaTb NocnencTens Kenc (¢ yyeTom byayuien npoheccnoHanbHOM
NPOn3BOACTBEHHOM ObITOBOM N NPOU3BOACTBEHHOW |AeATEes/IbHOCTN)
neAaTeNbHOCTU YesioBEeKa |0eATesIbHOCTU YesioBeKa C Bo3MO>XHble TEMblI KENCOB:
MO3ULNA SKOIOrN4ECKON 1. MoTenneHne KAMMaTa 1 BbICBOBOXKOEHME Fra30BbIX
Bbe3onacHoOCTK rMapaToB CO AHA OKeaHa.
2. byayuwime maTepuansl s aBma-, MalmMHO- U
npubopocTpoeHus.
3. HoBble MaTepuanbl 4asa cosHeYHbIx 6aTapen.
4. JlekapCcTBa Ha OCHOBE pacTUTE IbHbIX NMpenapaToB
9.1 |Paspen 9.1. NMHTepnpeTtupoBaTb 3awmTa yuyebHo-uccnenoBaTesibCKOro npoekra
UccnepoBaHue m XUMUYEeCKUe npouecchbl u (c yyeToM Oypyuwien npodeccmoHanbHOMN
XUMUYECKUHN aHaNm3 fABNeHuna B bmocdepe DeATesIbHOCTH)
06beKkTOoB bMocdepsl
9.1.1|OcHoBbl nabopaToOpHOWN BbINO/IHATE NOJIHbIV LUK 1. JTabopaTopHasa paboTa «OcHoBbI nabopaToOpHOWN
NPaKTUKN B 3KCNepMMeHTasIbHOIr O MPaKTUKN».
npogeccrnoHanbHbIX nccnenoBaHums ¢ 2. TnnoBble pacyeTbl N0 TeMaTUKe dKCNepuMeHTa.
nabopaTtopusax cobnogeHnemM npasuin 3. 3a4a4un Ha Bbl4YUCIEHNE CpeHero 3Ha4YeHuns

6e3onacHoro obpaulieHuns c

BewecTBamMum 1 nabopaTopHbIM

obopynoBaHMneMm

SKCNnepuMeHTasbHbIX OAaHHbIX, MOrPEeLIHOCTM.
4. lNpencTaBneHne pe3yibTaToOB 3KCMepuMeHTa B
pa3nnyHon popme (Tabnnua, rpaduk, oTHeT,
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Moanynb / Paspen /
TemMma

Pesynbtat 06y4yeHusn

TUNbl OLLEHO4YHbIX MEpPOoNPUATUN

nokKnapg, npeseHtauuns).

9.1.2

Xnmmnyeckmnm aHanns npob
BOAbl

NccnepoBaTb XMMMU4yeckmnmn
cocTaB nNpob BoAabl

1. TecTt «CBONCTBaA U COCTAB BOAObI».

2. 3agaHne «XMmn4ecKmm coctas BoAbl, TUM BOObI U
cnocobbl ee NpuMeHeHNs» (C NCNOJIb30BaHNEM
HOPMATMBHbLIX OOKYMEHTOB).

3. MpaKTUKO-OPMEHTUPOBAHHbIE TEOPETNYECKME
3aaHNA Ha COCTaB BOAbl M CNOCODObLI Bbipa>keHns
KOHLLeHTpaunin n nepecyeT KOHUEHTpauun (c
NCMoJIb30BaHNEM HOPMATUBHbIX OOKYMEHTOB).

4. NabopaTopHasa paboTa Ha BbIGOP:

- O4yncTKa BOAbl OT 3arpsa3HeHnn;

- OnpepeneHne pH BoObl N €e KUCJIOTHOCTM;

- OnpeneneHne XeCcTKOCTM BOAbI U CrOCOBbI ee
yCcTpaHeHus

9.1.3

XUMNYECKNN KOHTPOJIb
KayecTBa NPOAYKTOB
nUTaHus

NccnepoBaTb XMMUYECKUN
COCTaB NnpoAayKToB NMMTaHMA

1. TecTt «OpraHundyeckmne n HeopraHm4yeckue
BelLlecTBa, BXOAsALME B COCTaB NPOAYKTOB
MATaHUA».

2. [NpaKTNKO-0pNEeHTNpPOBaHHbIE 3a4aHNS MO
KYJIMHapHOM TemMaTuke.

3. JlTabopaTopHasa paboTa (Ha BbIOOP):

- OBbHapy>XeHne HUTPATOB B NMPOAYKTaX MUTaHUS;
- UccnepoBaHne NpoayKTOB NUTAHUS Ha Hain4dme
yrneBsoaoB (Myka, TBOPOr, MOJIOKO, MOrypT) Ha
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Moanynb / Paspen /
TemMma

Pesynbtat 06y4yeHusn

TUNbl OLLEHO4YHbIX MEpPOoNPUATUN

Hasnyme yrneBoaoB (KpaxmaJsl, rtoko3a, caxaposa)

9.1.4

Xnmmnyeckmnm aHanns npob
Mo4BbI

NccnepoBaTb XMMMU4yeckmnmn
cocTaB Npob Noyssbl

1. TecT no TeMe «XUMNYECKNIN COCTaB
HEOpPraHMYeCKNX N OpraHn4Yecknx yaobpeHunin».
2. 3agaHne «B3ammMocBsA3b cOCTaBa MOYBbI, TUM
MOYBbl N €e Ha3Ha4YeHns».

3. JlJabopaTopHasa paboTa (Ha BbIbOp):

- OBbHapy>XeHne HeopraHNU4Yecknx npmMmecen B
npobax No4ssbl;

- OnpeneneHue pH BogHOWM

BbITS)KKW MOYBbI, €€ KUCJIOTHOCTU U LLLESIOYHOCTU

9.1.5

NccnepoBaHne o6beKkToB
brocepsl

NccnepoBaTb XUMUYECKUNA
cocTaB 06bekTOoB HBMocdepsl
Ha NpuMepe NPoayKTOB
NMUTaHNSA, BOAbl N NOYBbI

YyebHo-nccnenoBaTenbCKUN NPOEKT B 0b6nacTum
nccneposaHnsa ob6bekToB Buocoepsl.

BO3MOXXHble TeMbl MPOEKTOB:

1. WNccnepoBaHme cocTaBa MUHEpPasibHOM BOAbI U
pekoMeHOauum no ee NCnosib3o0BaHuIo.

2. NccnepoBaHme paspyllarouiero oencTeng
NMPUPOLAHON BOAbI HA CTPOUTEsIbHbIE MaTepuabl.

3. CocTaBneHuMe npoeKkTa uBeTHMUKa/oropoaa/cana B
3aBMCMMOCTM OT COCTaBa NpoaHaN3MPOBaHHbIX
Mo4s.

4. CocTaBrsieHue cbanaHCMpPOBaHHOINO MEHI0 Ha AeHb
(Hepeno) B 3aBUCUMOCTM OT COAEPXKAHMUSA
XUMUNYECKUX MaKPO N MUKPO3JIEMEHTOB B MPOAYKTax
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Moanynb / Paspen /

Ne Tema Pe3synbTaT 00Oy4yeHus Tunbl OLEHOYHbIX MEPONPUATUNA
nATaHUS.
5. lccnepoBaHue KavyecTBa NMUTbLEBOW BOAbI.
6. ccnepoBsaHue npob BOAONPOBOAHOW BOAbI Ha
npegmMeT yCTPaHEeHUs XXeCTKOCTN.
7. YCTpaHeHMe XeCTKOCTU BOAbl B
CeJ/IbCKOXO3ANCTBEHHON AesATesIbHOCTH
9.2 |Paspen 9.2. NMHTepnpeTupoBaThb YyebHO-uccnepoBaTeNnbCKUM NPOEKT (C yyeToM
UccnepoBaHue n XUMUYeCKUe npouecchbl u oyanyuwen npodeccmoHanbHON AEATENIbHOCTH)
XUMUYECKUMN aHaNun3 AiBJIeHUA B TexHocdepe
00beKTOB TexHocgepbl
9.2.1|OcHoBbI NNabopaTopHOm BbINONHATE NOJIHBIN LUK 1. labopaTopHasa paboTta «OcHOBbLI NabopaTopHON
MPaKTUKN B 3KCMNepuMeHTaIbHOro MPaKTUKN».
npogeccrnoHanbHbIX nccnenoBaHms ¢ 2. TnnoBble pacyeTbl N0 TeMaTUKe dKCNepuMeHTa.
nabopatopusax cobniogeHmem npasun 3. 3a4a4n Ha Bbl4YUCIE€HNE CpefHero 3Ha4YeHuns
B6e3onacHoro obpalieHus ¢ 3KCMepuMeHTalIbHbIX OaHHbIX, MOrpPeLHOCTHU.
BewecTBamu n nabopaTtopHbiM |4. NpeacTaBieHne pe3ysibTaTOB 3KCNEepUMEHTa B
obopynoBaHmnem pa3nnyHon popme (Tabnunua, rpaduk, oTHeT,
AooKnag, npeseHTauuns).
9.2.2| XnMmunyecknn aHanus npob [MiccnenoBaTb XMMUYECKUNA 1. 3aga4ym Ha onpegpeneHne MeTassios,

TexHn4Yeckon Boabl

COCTaB Npob TeXHNYeCKown
BOAbl

HeopraHM4YeCKNX aHNOHOB W OPraHNYeCKnX BELLECTB
B TEXHMYECKOM BOJe Pa3HOro HasHavyeHus.

2. MpaKTUKO-OPNEHTNPOBAHHbIE TEOPETUYECKME
3a[laHNsA Ha COCTaB BOAbl U CNOCOOLI BbIpa)eHMs
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Moanynb / Paspen /
TemMma

Pesynbtat 06y4yeHusn

TUNbl OLLEHO4YHbIX MEpPOoNPUATUN

KOHLLeHTpaunnm n nepecyeT KOHUEHTpauun (c
MCMNOJ/Ib30BaHMEM HOPMATMUBHbLIX OOKYMEHTOB).

3. 3apaHue «XMMnU4eCcKnim coctaB TEXHNYECKON
BOAbl, TUMN BOAbI N CNOCObbLI ee NpUMeHeHUsa» (C
NCNOJ/Ib30BaHMEM HOPMATMBHbLIX AOKYMEHTOB).

4. NabopaTopHaa paboTa (Ha BbIOOP):

- OnpepeneHne x1opnpos METOAOM TUTPOBAHMSA B
TeXHN4Yeckown Boae;

- OnpepeneHne XXeCTKOCTU TEXHUYECKON BOAbI
MEeTOLOM TUTPOBaAHUNSA

9.2.3

XUMNYECKMIA KOHTPOJIb
KayecTBa BO34yXxa

WccnepnoBaTh cooep>kaHue
YyrnekKmncsioro ra3a B Bosayxe

1. TecT no TemMe «XMMMNYECKNN COCTaB
aTMoccepHOro Bo3ayxa 1 Bo3ayxa paboyen 30HbI».
2. [IpaKTUKO-OPUEHTNPOBAHHbIE 3aaHNS Ha
XUMUYECKUWN aHaNM3 coCcTaBa BO34yXa.

3. JlabopaTopHasa paboTa «OnpenenexHne
cogep>XaHus yrnekncsioro rasa B Bosgyxe
rnoMeLLeHns 3KCcnpecc-MmeTogoM»

9.2.4

Xnmmnyeckmnm aHanns npob
MaTepunanos
CTPOUTESIbHO-
pecTaBpaLNOHHON
NeAaTeNbHOCTU U AN3aMHa

NccnepoBaTb Npobbl
MaTepunanoB CTPOUTEJSIbHO-
pecTaBpaLNOHHON
NesaTeNbHOCTU U AMN3aNHa

1. MNpakKTNKO-OpNeHTNpPOBaHHbIE 3a4aHNs Mo
XMMUYeckoMmy aHanmsy npob maTepmnanos
CTpOUTENIbHO-peCcTaBpPaLMOHHOW AeATEe/IbHOCTU U
An3anHa.

2. JlTabopaTopHasa paboTa (Ha BbIbOp):

- 3roToBneHune Kpacok (nogbop NUMrMeHToOB 1n
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Moanynb / Paspen /

No Tema Pe3synbTaT 00Oy4yeHus Tunbl OLEHOYHbIX MEPONPUATUNA
CBA3bIBAIOLWLNX BELLECTB);
- UccnepoBaHme CBOWCTB BSXKYLLMX BELLECTB Ha
npuMepe runca
9.2.5|iccnepoBaHune 06bekToB (MiccnenoBaTb XMMUYECKUN Y4yebHo-nccnenoBaTenbCKMM NPOeEKT B 0bnacTu

TexHocdepbl

CoCTaB 06BbEKTOB TexHocqepsI
Ha NpuMepe TeEXHNYECKON
BOAbl 1 MaTepPNanos
CTpOUTENIbHO-
pecTaBpaLOHHOMN
neATeNbHOCTN U An3anHa

nccnenoBaHma o6 beKToB TexHocdeps!.
Bo3MO>XHble TEMbI MPOEKTOB:

1. KOHTpOsIb Ka4yecTBa TEXHNUYECKOM BOAbI Pa3HbIX
BMOOB B cooTBeTCTBMM C MeToaukamu no MOCT.

2. Co3pgaHme OeKopaTUBHOW LLITYKATYpPKMW.

3. MMUrMeHTbl B U3genusax nu3 ctekna.

4. NccnepoBaHume pa3pyluatowero 4encTeus soabl
Ha CTpouTesibHble MaTepuarsbl.

5. OueHKa cocToaHuA Bo3ayxa paboyen 30HbI
creumanncTa (TexHosora, ctpouTtena n T.n., €
ydyeTom obnactu NnpodheCcCMoHaIbHOW AeATEeNbHOCTH)
B COOTBETCTBUU C HOPMATUBHbIMU OOKYMEHTaMu
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2. OueHou4YHble cpeacTBa NO AUCcUUNJIMHe «XuMua»

2.1. OueHoO4YHble cCpeAacTBa TeKyllero KOHTpoJss no
aucumniauHe «XuMmua»

TekylWnn KOHTPOJIb  pe3ynbTaToB  06y4eHUa  MOXKHO
OCYWEeCTBAATb  pPa3/IM4HbIMM  MeToAaMM U C  MNOMOLLbIO
Pa3/INYHbIX OLLEHOYHbIX CpeacTB. 1o ancyunanHe «XmMMms» B
KadecTBe CpefCTB TeKyLWero KOHTPOA NPUMEHSIOTCA BOMPOCHI
ONa opraHu3sauum YCTHOroO M MUCbMEHHOro Ornpoca, CUCTEMbI
3afaHNIN B TECTOBOW popmMe, 3afa4m U yNpa>KHEHUS, NPaKTUKO-
OPUEHTUPOBaHHbIE 3adaHuUa (TeopeTudeckme, pacyeTHble,
CUTYauWoHHbIe), nabopaTopHble paboTbl N Apyrne oueHO4YHble
MeponpuaTnga. Huxe npmueenem npuMepbl HEKOTOPbLIX U3 HUX.

2.1.1. CucrtemMbl 3apaHU B TeCTOoBOU chbopmMme

Cucrtema 3a0aHunn B TecTtoBoM dopme -  3TO
cogep)xaTesibHaad CuUcTeMa, OXBaTblBalolWlias B3aMMOCBS3aHHbIE
3/1eEMEeHTbl 3HaHWN. B oTin4yme oT TecToB, B CUCTEMAX 3aA4aHUN
BEPOATHOCTb MNPaBWUIbLHOMO OTBETa Ha nocjsenywouiee 3agaHue
MOXXET 3aBUCETb OT BEPOATHOCTU MpPaBWIbLHOMO OTBETa Ha
npeablayuwine 3agaHuns.

Ona Toro 4Ttobbl Ha OAHOM coAep)XaTeslbHOM MaTepuane
MOXHO OblZI0O COCTaBUTb HECKOJIbKO BapuaHTOB TecCTa,
KOHCTpyupytoT 6a3y 3agaHuin B TecTtoBom ¢opme. Ecnm ecTb
KOMMbIOTEPHbIE MPOrpaMmmbl FreHepaunm TecToB, TO B MporpamMmmy
co3naHMA TecTa BBoauTCcA 6a3a, BkAYawWwas B cebd
napannenbHbie Mo COAEPXXaHUID U TPYAHOCTM BapuaHTbl OAHOIO
MW TOro >e 3ajaHusa. IDTO O3Ha4yaeT, 4YTO MNpoBepKa 3HaHuA
MPWU3HaKOB, CBOMNCTB, COCTaBa, MYHKLUNN OAHOTUMHbLIX 00BHEKTOB
MOXXeT bbiTb OpraHn3oBaHa Ha 6a3e 0QHOIro U TOro e 3alaHug,
MEHSAIOLWLEro B CBOEM TEKCTe TOJIbKO Ha3BaHMe 3TuX 06beKTOoB.
3T 3adaHua  Ha3blBalOT daceTHbIMKU, T.e. UMeLWnMun
NnepeMeHHbIe 3/1IEMEHTHI.

MpnBenem npuMep CUCTEMbI 3aJaHUM B TeCTOBOW dopme,
BKJIOYaOLWEN (aceTHble 3agaHuna (daceTbl B  3adaHUK
3aKJ1l04eHbl B pUrypHble cKobKn).

HassaHune tembl |Tema 1.1 «CTpoeHne aTtomMoB
XUMUYECKUX 3/IeEMEeHTOB 1 npupoaa
XUMUYECKOWN CBA3N»
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PesynbTaT CocTaBNsATb  XMMu4yeckme  opmybl
obyyeHusn coeguHEeHWn B  COOTBETCTBUM  CO
CTEeNeHbld  OKUCJIEHUSI  XUMUYECKUX
3J/IEMEHTOB, UCXOAs U3 BaJIeHTHOCTU U
3/1IEKTPOOTPULLATENBHOCTU

Obwwne OK 01
KoMneTeHuun

BuibepuTe oAMH NpaBUJiIbHbIA OTBET:

1. Atombl C 1 Si nMerT 0ANHAKOBOE YUNCIIO:

A) HENTPOHOB B A4pe

B) sHepreTn4yecknx ypoBHen

B) 371eKTpOHOB Ha BHELWHEM dHepreTn4eckoM ypoBHe

) 21eKTPOoHOB

2. B pagy xmMmunyeckux anemeHToB Li-Be-B-C
MeTaJIJZIn4ecKkme CBOMNCTBA:

A) ycmnmeatoTcs

B) ocnabesatoT

B) He MeHsAI0TCH

[) U3MEHSAITCA Nepnoanyecku

3. K s-a51emeHTaM OTHOCUTCS:

A) K

B) S

B) Fe

) Br

4. lNyTem coegnHeHnsa atomMoB nog HoMmepom 11 n 17
obpa3yeTcs BewecTBO C XMMNYECKOWN CBA3bIO:

A) NoHHOM

B) KOBaneHTHON NosIAPHOU

B) KOBaneHTHON HEMONSAPHOW

() MeTannn4yeckon

5. {Ko/n4ecTtBO 23JIEKTPOHOB B QaTOMe; KOJIN4eCTBO
JHEepreTn4yeckKMx YpPOBHEN; KOJINYECTBO  3JIEKTPOHOB  Ha
rnocnefHeM 3HepreTnyeckoM YpPOBHE; KOJINYECTBO MPOTOHOB B
anpe atoMa} cCooTBeTCTBYeT

A) HoOMepy nepuona
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B) HOMepy rpynns.l

B) nopsaokoBoMy HoOMepy

6.{xnopunay bapus, anmasy, aMMUakKy, cepHou
KNCNOTE}COOTBETCTBYET

A) MOHHasa XMMU4ecKas CBs3b

B) KoBasieHTHada NosgpHas XMMn4eckas CBs3b

B) KoBasieHTHasa HenonspHasa XMMnyeckas CBs3b

7. {cBA3b, obpa3oBaHHas 3a c4eT obpa3oBaHUa 0bLLKNX
3JIEKTPOHHbIX Map; CBA3b, obpa3oBaHHas 3a cHeT
0600 ecTBIEHNSA Bal€HTHbIX 3/IEKTPOHOB; CBA3b, 06pa3oBaHHa4
3a CHET /IeEKTPOCTATUHECKUX CUJT MPUTSAXKEHUA} Ha3bIBaeTCH

A) NOHHON

B) meTannnyeckon

B) koBaneHTHON

8. {B Nnopsagke Bo3pacTaHUA MeTaNJINYECKUX CBONCTB; B
nopsgke ybblBaHUSA pagnyca aToOMOB; B Nopsake Bo3pacTaHus
KUCJTIOTHbLIX CBOWUCTB NIeTY4YMUX BOOOPOOHbIX
CoegVNHEHNN}31eMeHTbl PacroslioXKeHbl B paay

A) K, Ca, Sc
B) Al, Mg, Na
B) F, Cl, |

9. Kakoe 13 cy>xaeHum sepHo ans anemeHto {VA rpynnsbl ,
IVA rpynnsbl, IA rpynnsl}

A) obwasa opmyna netyyero BOOOPOAHOr0 CoeguHEHNS
RH4

B) He obpa3yloT neTy4ynx BOAOPOAHLIX COeaNHEHNI

B) 00O 3aBeplIeHnNs SHEPreTUYeCcKoro YpoBHS He XBaTaeT
TPEX 2NIEKTPOHOB

10. Cpenon BewecTB, YKasaHHbIX B paay {NH3, 02, HCI, SO2;
Ca0, HNO3, ClI2, CO2; H2S04, HI, CuCl2, CH4, NH3 }KO/IM4eCcTBO
COeINHEHNIN C KOBAJIEHTHOW NOJISPHOWM CBA3bIO PaBHO

A) Tpem

b) oBym

B) 4yeTbipeMm

11. Xumnyeckaqa ceda3b B Mmosiekynax {030Ha n xaopuaa
KanbLWA; CEPHON KUCIOThI U XJlopnha aMMOHUS; CEPHON
KNCNOTbl U 030Ha} COOTBETCTBEHHO

A) KoBanleHTHas noasipHas u NOHHa4
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B) KoBasieHTHasa NoNgApHasa U KOBasleHTHasa HenosspHas

B) KoBasieHTHasa HenoAspHasa N NOHHaS

Kak BUOHO M3 NpMUBEOEHHOro npumepa, Kakaoe daceTHoe
3afaHne MoXeT ObiTb Npeobpa3oBaHO B HECKOJIbKO Pa3/INYHbIX
BapMaHTOB OOHOro 3ajaHWA TecToBOM cuctembl. [pwu
opraHusaumm aBTOMATU3NPOBAHHOIO TEKYLWEero KOHTPONAd
MOSIBNAETCH BO3MOXXHOCTb reHepauum 060nbLOro KoJM4YecTBa
BapuMaHTOB TecTa, Npu 3TOM 3afaHugd, NoJiy4eHHble N3 aceTa,
OyayT napannesnbHbl N0 COAEPXKAHUIO N TPYOHOCTW.

2.1.2. NMpakTuyeckKkue 3agaHuUA U 3apaum

MpakTn4eckme 3agaHuUa M 3adayvyn, 4acTO WUCMOJIb3yeMble B
KadecTBe JAOUOAKTUYEeCKUX CpeacTtB B eCTeCTBEHHOHaY4HbIX
ancumnanHax, TakXe MoryT ObiTb @daceTHbIMU. BO3MOXHO
npuMeHeHMe 3ajay4 C BapuvaHTaMm oTBeTa Ana ynobcTea
opraHm3aumm aBTOMaTU3NPOBAHHOIO KOHTPOJI4.

MpakTu4eckme 3ajaHUs W 3a4adn npeactaBfieHbl B
pa3genax:

1. OCHOBbI CTPOEHUA BellecTBa - 3ala4 Ha CoCTaBJ/ieHne
XUMUYECKUX (HOPMYST ABYXaTOMHbIX coeduHeHUn (OKCMAaos.,
cynbunaos, rmapuaos n T.m.).

2. XMuMHU4YecKue peakuum

2.1. 3apga4ym Ha cCcoCTaBJieHMe YpaBHEHUW peakuui:
COeAMHEHNS, 3aMeLleHnd, pa3noxxeHus, obMeHa N peakumm c
y4acTuem KOMIMJIEKCHbIX coegunHeHnn (Ha npumepe
FMMOPOKCOKOMMIEKCOB aJIlOMUHNA U  UWHKA); OKUCANTENbHO-
BOCCTAHOBUTEJIbHbLIX peakuum C WCnosb30BaHMEM MeToha
3N1EeKTPOHHOro 6asnaHca; C y4aCcTmMeM KOMMJIEKCHbIX COeNHEHUNN
(Ha NpumMepe r’MapPoKCOKOMMNIEKCOB LUMHKA U allOMUHUS).

2.2. 3afayvYnM Ha pacydeT KOJINYEeCTBEHHbIX XapaKTepuUCTUK
NPoAyKTa peakunm coeguHeHns; MaccoBom nam obbLeMHOW O0N
BblXOO4a MPOAYyKTa peakuum coeguHeHUss OT TeopeTnyecku
BO3MOXHOro; 06beMHbIX OTHOLWIEHUA ra30B; KOJNYECTBEHHbIX
XapaKTEPUCTUK WUCXOAHbIX BEWEeCTB WU MNPOAYKTOB peakuuu;
Maccbl (0bbeM, KONMYECTBO BellecTBa) MPOAYKTa peakuuu,
ec/in 0QHO N3 BEeLWEeCTB AaHO B BMAe pacTteBopa C onpenesieHHON
MaCCOBOW [0J1el paCTBOPEHHOIO BeLecTBa.

2.3. 3afjaHnA Ha COCTaBJIeHNEe MOJIEeKYJIAPHbIX N MOHHbIX
peakuum C y4yaCcTUEeM OKCMAOOB, KWUCJOT, OCHOBAHUM U CONewn,
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MOHHbIX peakuunn rnaposmsa cosien, yCTaHOBJIEHNE N3MEHEHUS
KNCNOTHOCTU Ccpeabl.

3. CTpoeHMe n CBOUCTBA HeOpPraHU4YeCcKux BeLlecTB

3.1 3apgaym Ha pacyeT MaccoBOU 40N (MacCbl) XMMNYECKOro
3/1eMeHTa (coeamnHeHusa) B Monlekysie (cMmecn).

3.2. [MpakTnyeckune 3a4aHun4 no Knaccuukaumu,
HOMEeHKNaType N XUMmyeckum d¢opMmylaM HeopraHU4Yecknx
BeLLeCTB pPa3/INYHbIX KJ1aCCOB.

3.3. MNpakTnyeckme 3agaHnsa Ha onpenesnieHne XMMmMYeCcKow
AaKTUBHOCTN BeLLEeCTB B 3aBUCMMOCTUN BNUOA XUMMNYECKOWN CBA3N
TUNa KPUCTaNIJINYECKON peLLeTKN.

3.4. 3apjaHusa Ha CcoCTaBJ/iIeHNe YpPaBHEHUW XUMUNYECKUX
peakunin C y4aCTUEM MNPOCTbIX M CJOXHbIX HeopraHU4YecKmnx
BelleCcTB: OKCUAOOB MeTasyIoB, HeMeTaJsZIoB N aM@OTepPHbIX
3J/1EMEHTOB; HeopraHn4YeckKnx KNCNOT, OCHOBaHMUM n
aM@OTEepPHbIX rMOpoOKCNOoB, HeopraHn4eckKnx conen,
XapaKTepusynLwmx nx CBONCTBa N CNocobbl Nosy4YeHNs.

4. CTpoeHue n CBOMCTBA OpraHu4YecKux BeLiecTB

4.1. 3apaHna Ha COCTaBJIeHMe Ha3BaHUN OpraHNYeCcKux
coeiHeHNN no TpUBUNAJIbHON nnm MeXXAYHapOo4HOMN
cucTeMaTu4eCcKom HOMEeHKaType;

4.2. 3apgaHua Ha COCTaBJIeHMEe TMOJIHbIX N COKpalleHHbIX
CTPYKTYPHbIX (OPMYyJ1 OpraHn4YecKmx BelecTB OTAesIbHbIX
KJ1aCCOB.

4.3. 3apgayn Ha onpepgesieHne npoctenwen Gopmybl
OpraHn4ecKow MOJIeKyJibl, NCXO0OA U3 d/1IeMEHTHOro cocTtaBa (B
%).

4.5. 3apaHnsa Ha COCTaBJIeHWE YPaBHEHUN XUMUYECKUX
peakunin C y4aCcTUeM OpraHn4YeCKuUx BeLiecTB Ha OCHOBAHUN UX
coCTaBa U CTPOEHUS.

4.6. 3apaHNsa Ha COCTaBJIeHWE YpPaBHEHUN XUMUYECKUX
peakunn, WIIIOCTPUPYIOLLNX XUMUYECKUe CBOWNCTBA C y4eToM
MEeXaHU3MOB MNPOTEKAHMUA [OaHHbIX peakuun M reHeTUYeckKomn
CBSA3MN OpPraHM4YeCckKux BewlecTB pa3HbIX KJ1acCoB.

4.7. PacyeTHble 3aja4Yn MO YpPaBHEHUAM peakuuin cC
y4acTueM opraHn4yeckunux BeLlecTB.

5. KuHeTnyeckue n TepMOoAMHAMU4YecKue
3aKOHOMEPHOCTHU NPOTEKAHUA XUMUYECKUX peaKLunm
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5.1 lNMpakTn4yeckme 3afaHMa Ha OLLEHKY M3MEHEHNSA CKOPOCTU
XUMUYECKOW peakumm U HanpaBJ/ieHUs CMeLleHns paBHOBeECUs C
ncnosib3oBaHueM npuHumna Jle-llaTtense.

5.2 3apaynm Ha pacyeTbl TenaoBbiX 3PEPEKTOB XNMNYECKNX
peakunin wn onpegesieHne Tuna peakyum (MO TenjoBoMy
3P PEeKTY: 3K30- M SHOOTEPMUYECKUE).

6. lucnepcHble CUCTEMDbI

6.1. 3agayv Ha NpuUroToBsJieHNe PacTBOPOB.

7. KayecTBeHHble peakuum ObHapy>xeHus
OopraHu4Yeckux u HeopraHu4eckux BeLlecTB

7.1. lNpakTunyeckne 3afaHUs Ha COCTaBJIEHUE YpPaBHEHUN
peakunnm obHapy>xeHusa KaTtuoHos I-VI rpynn n aHWOHOB, B T.4. B
MOJIEKYNIAPHON N MOHHOWN (hopMax.

7.2. NpakTnyeckme 3afaHnA Ha CoCTaB/iIeHNe KayeCTBeHHbIX
peakunm obHapyXeHUa opraHn4YecKnx coeanHeHunn.

9.1. UccnepoBaHMe U XMMUYECKMHU aHanu3 obObEeKToB
ouoccoepsl

1. Tunosble pacyeTbl MO TeMaTUKe SKCMepUMeEHTa.

2. 3agaydun Ha BblYMcCJsieHne cpenHero 3Ha4YeHunsa
3KCMepuMeHTasIbHbIX AaHHbIX, MOrpeLwwHoCTHW.

3. 3apgaHme «XMMUYEeCKUM COoCTaB BOAbl, TN BOAbl W
crnocobbl ee npuMmeHeHUs» (C NCNOJSIb30OBAHNEM HOPMATUBHbIX
ONOKYMEHTOB).

4. 3apaHne «B3anmMocBsA3b COCTaBa MOYBbI, TUM MOYBbLI N ee
Ha3Ha4YeHnsa».,

9.2. UccnepoBaHMe U XMMUYECKMHU aHanu3 obbekKToB
TexHocdepbl

1. TunoBblie pacyeTbl MO TeMaTUKe 3KCNepnMeHTa.

2. 3a4aun Ha BblHMC/IEHMEe  cpefHero  3HadyeHwud
3KCMepuMeHTasIbHbIX AaHHbIX, MOrpeLwHoCTH.

3. 3afaydn Ha onpepesieHMe MeTaNlIoB, HeopraHu4YecKmx
AQHNOHOB W OpPraHM4YeCcKMx BelecTB B TexXHUYeCcKonm Bopge
pa3HOro HasHa4veHus.

4. 3apaHne «XMMMYEeCKUn COCTaB TEeXHWUYEeCKOW BOAbl, TUN
BoObl M cnocobbl ee npuMeHeHUs» (C  WCNOJSIb30BaHUEM
HOPMATUBHbIX LOKYMEHTOB).

MpumMepsbl 3aaa4 Mo pasHbIM TEMaM AUCLMUMNJIUHDI

I. C BapuaHTaMm OTBETOB
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1. B peakyuto, TepMoOXmMMmnyeckoe ypaBHeHne KoTtopon S +
0, = SO, + 297 kX, BCcTynnna cepa macconm 1 r. Koim4ecTso
TennaoThl, BblAennsLleecs npu 3ToM, paBHO:

A) 9,28 k[

B) 74,25 k>

B) 29,7 kX

2. YKaXuTe CoJib, BOOHbIN PacTBOP KOTOPOW nMmeeT
LLLeIoYHY0 cpeny

A) cynbaT Kanus

B) xnopug antoMnHNA

B) kapboHaT Kanus

3. Onpegennte Ha3BaHMe BewecCcTBa, rJlaBHad Uerb
KOTOPOro COCTOUT W3 YeTblpex aTOMOB yrjepona, COAEPXUT
KapboKCUNbHYIO Trpynny W oOHY [OBOMHYK CBA3b, a TakKXe
pagukKasbl METUN U 3TU.

A) 3-mMeTnn-3-3TnnbyTeH-3-oBas KNCAOTa

B) 3-MeTnn-2-3TnnbyTteH-3-oBas KNCAOTa

B) 2-MeTnn-3-3TnnbyTteH-3-oBas KNCOTa

daceTHbIe 3a0a4m

4. CocCTaBbTe XUMUYeECKMe GopmMynbl  OBYXaTOMHbIX
coeamHeHunn: {cunanung kKanobuuda, rungpunp ©Oapusa, cynbdupg
»xenesa (lll), okcua azoTa (ll), okcKua antoMNHNA, XN0OpPUL XKenesa
(I), HuTpNMA Gapua, okcma ptyTun (1), okcua cypbMbl (V); okcua
Meaun (1), xnopng ptytn (ll), HUTPULO KaNUba, CUAUUNG MarHus,
rmapug antoMuHmna, cynbdung ceuHua (Il), bpomng unMHKa, okcua
yrnepoga (Il), okcng xnopa (V); HuTpung Hatpusa, nognn megu (1),
okcna xpoma (Il), okcuma aszota (V), rmapunp HaTpud, Xxnopun
xpoma (lll), okcmpg kKanuda, okcuma Mblwbdaka (), cynbdhug
LUMHKa}.

5. MNMpwu B3anmogencteum {40; 20; 35} r cmecn {cepebpa n
UMHKA;, LUMHKA N Meaun;, Meaum N Xenesa} C COJIAHON KUCJIOTOWU
Bolgenunnocb {6,72; 2,24; 5,6} n rasa (H.y.). Onpepenute
MaccoByto gono (B %) {umHka; megn; xxenesa} B cMeCu.

6.YpaBHANTE OKNCNTESIbHO-BOCCTAHOBUTENbHYIO peakuunio

{Mn02 + HzSO4 = MnSO4 + 02 + Hzo;

Zn + chr207 + HzSO4 = ZnSO4 + Crz(SO4)3 + KzSO4 + Hzo;

KCIOs + S = KCIl + SO,} meToaoM 3nekTpoHHOro banaHca;
onpegennTe OKNCINTEsNlb U BOCCTaHOBUTEb.
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7. Onpepennte MOJIEKYNApHYO GopMyny yrinesonopona,
conepxauwero {80%; 85,7%; 75%} yrnepona. OTHOCUTesIbHa4A
MJOTHOCTb MapoB BewecTtBa no {Bogopondy; BO34AYXY;
kncnoponay} pasHa {15; 1,931; 0,5}.

A) C4Hs

b) CiHe

B) CH,

BonpocuTtesnbHblie POPMYSIUPOBKMU:

8. Kakas Macca YKCYCHOM KWUCNoTbl noTpebyeTtca pnOns
CUHTEe3a 3TunauetaTta mMaccom 140,8 r. Beixon achmpa npumMute
paBHbIM 80% OT TeopeTn4eCKM BO3MOXKHOIO.

9. KakumM peakTMBOM MOXHO OTJIMYUTb [AUUEPUH OT
rnoko3bl? CoCTaBbTe ypaBHEHME KayeCTBEHHOW peakuumnm ans
obHapy>XeHNss MHOr0aTOMHbIX CIMPTOB Ha NMpUMepe ranuepmnHa.

10. C nomowbio KakKoro peakTMBa MOXXHO pacrno3HaTb
ranoreHng-nonsl  (Cl-, Br-, 1-)? CocTaBbTe YypaBHeEHUA
Ka4eCTBEHHbIX peaKkuun B MOJIEKYJISPHOM U MOHHOW opMax.
YKaXKuTte rnpusHaky peakuumn.

3afjayn, Kak v gpyrne aoungakTudeckme 3afaHusA, MOryT
BbINOJIHATL  0Oy4alwWyw W  KOHTpOAUpYyWY  QYyHKUUN.
PeweHne 3a4a4 MOXeET OCYLWEeCTBAATLCA Ha Pa3/INYHbIX TUMax n
3Tanax 3aHATUMN.

2.1.3. MNpakTUKo-OopueHTUpPOBaHHbIE 3agaHuUsA

MpaKTNKO-OpUEHTUPOBAHHbIE 3afaHUA (KaK TeopeTunyeckue,
TaK W pacyeTHble), HarnpasJieHbl Ha pa3BUTME pe3ysibTaToB
obyyeHusas ocHoBHOro moayns (pasgenbl: «OCHOBbI CTPOEHUS
BewecTtBa», «CTpoeHMe ©n CBOMNCTBA HeopraHmyeckux /
opraHn4Yeckunx BELLECTB», «KnHeTun4yeckmne n
TepMoaANHaMnU4yeckme 3aKOHOMEpPHOCTMU npoTeKaHus
XUMUYECKUX peakumnmn», «lncnepcHole CUCTEMbI») N BblBJIEHNE
XUMNYECKOWN CYLHOCTU 06BbEeKTOB npupoabl, NMpPoOuU3BOACTBA W
OblTa, C KOTOPbIMM 4esIOBEK B3auMOAeWNCTBYeT B Mpouecce
MPaKTU4YeCKOW OeaTeNbHOCTU (NpUKNagHOM MoOyb).

[MpaKTUKO-OpUEeHTUPOBaHHbIE 3adaHUda MOXXHO ornpenesunTb
KakK nenarornyeckun nepepaboTaHHbIN dparMmeHT
npogeccrnoHaibHON neaTesibHOCTH crneynanucTa. OHu
pa3pabaTbiBaloTCA  ONA9  MPOBEPKUM  3HAHUA N YMEHUN
obyyalownxca AOencTBoBaTb B MNPAKTUYECKUX, HETUMUYHBLIX,
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SKCTPEMasbHbIX U  ApYyrux cutyaumax. T[lpn  nsyyvyeHuwu
ANCUNNANHBL «XUMNSA» MNPaAKTUKO-OPUEHTUPOBaAHHbIE 3adaHUS
MPUMEHAITCA ANd  aKTUBMU3aUMM  y4ebHO-No3HaBaTEe/bHOW
NeaTenbHOCTN obyyvalowmxca nyTeM «MNOorpy>XeHus» ux B
npobsieMbl XMMUYECKNX NCCNeNOBaHNA, BO3SHMKABLLUNX B NICTOPUN
Pa3BUTUA HAYKWU, NN NMEKLMX MPaKTUYeCcKoe 3HayeHue ans
yesioBekKa.

MpuBenem npuMepbl MPaKTUKO-OPUEHTUPOBAHHbLIX 3a4aHUN
no paspnenam «CTpoeHne U CBOWCTBa HeOopraHUYeckux
BewecTB», «CTpoeHne 1 CBOUCTBA OpPraHNYeCcKnX BeLEecTB».

1. Kapbokcutepanuna

Ha3ssaHune Tembl |Tema 3.3. «[1pon3BoacTBO
HeopraHM4YeCcKnx BeLwecTB. 3Ha4YeHne u
npuMeHeHue B ObITY U Ha

Npou3BOACTBE>
Pe3synbTaTt O6oCcHOBbIBaTb 3HavYeHune 7
obyyeHuns npuMeHeHne HeopraHNYeCcknx BeLwecTB

B OblIToBOM N MNPOU3BOACTBEHHON
neaTenbHOCTN 4YenoBeka WUXx Gusnko-
XUMNYECKNMN CBONCTBaAMU

Obwume OK 01, OK 02
KoMneTeHUunmn

A 3HaKOMO 1M BaM nMNoOHATME «KapbokcuTepanusa»? B
TepaneBTUYECKMX LeNnsx UCNob3ylT rasoobpasHoe BeLLecTBo.
Mo 3Ton npuymHe NoaobHYI0 MEeTOAUKY Ha3blBAlOT «ra30BbIMU
yKONnamMu». 2ITa MeToAMKa WCMNOoJsb3yeTca ONs  J1e4YeHUs
cepae4vyHo-cocyancTbix 3aboneBaHnin, NOBbILLEHNS 3NACTUYHOCTU
KOXXW. [MoBbllLEHNE COOEP)XaHUS 3TOro ra3a B KPOBU rOBOPUT O
HekadyecTBeHHON GyHKUUKM KpoBu. CamMoe yaMBUTENIbHOE, 4TO
OHO NCMoJib3yeTCH B TBEPLAOM BUAe B MULLEBON
MPOMBILLUNIEHHOCTN ONS XPaHeHUs N NepeBO3KU MPOLYKTOB:
pbibbl, MACa, MOPO>XEHOr 0.

3apaHue

BbibepuTe oAMH NpaBUJiIbHbIA OTBET:

1. O KkakoM BellecTBe NOET peyb?

A) yrnekmncnbln ra3s

B) kncnopon
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B) amMunak

2. KaknMmm xmmmyecknmm ceoncteamm obnagaetr 3TO

BeLwecTBo?
A) KNCNOTHbLIMU
B) OCHOBHbIMM
B) amgoTepHbIMUK

3. C 4eM MOXXeT BCTynaTb BO B3auMoaencreme?
A) Cc BOOOW, OCHOBHbIMW OKCUAaMU, WesoYaMmn, HEKOTOPbIMU

cosniaMn

B) c BOOOWN, KNCJIOTHBIMU OKCUOAMUN, LWEeno4YaMu,

HEKOTOPbIM CONTAMU

B) c BOOOWN, KNCJIOTHBIMU OKCUAAMUWN, KNCJIOTaMMU,

HEKOTOPbIMI CONTAMU

4. C NoOMOLLbIO KAaKOro BellecTBa €ro MO)XHO 0O6HapyXunTb?

A) beHoNnpTanenHa

B) 6pomMHOIN BOAbI

B) n3sectkoBown BOAbI
5. MpuBegnTte pakTbl, KOTOPbIE A0KA3bIBAOT
oTpuuaTeNbHOE BJINAHME 3TOr0 ra3a Ha »XKeJsly404YHO-KNLLEYHbIN

TPaKT 4YeJl0BEKa.

2. MNoBapeHHas cosb

Ha3BaHue TeMbl

Tema 3.3. «[1pon3BOACTBO
HeopraHM4YeCckKux BewecTB. 3Ha4YeHne n
npuMeHeHne B BbITY 1 Ha

npon3BoacTBe»
PesynbTaT O6ocHOBbIBaTb 3Ha4yeHune n
oby4eHuns NMPUMeHeHne HeopraHN4YeCckKmnx BeLlecTs
B OblIToBOM ©N MNPOWU3BOACTBEHHON
NeATeNIbHOCTU 4esioBeKa WuX (U3NKOo-
XUMUYECKMMUN CBONCTBaAMU
Obwme OK 01, OK 02
KOMMNeTeHUnn

N3BeCcTHO, 4TO

B Mupe pobbiBaetca npumepHo 100
MW/IJIMOHOB TOHH MOBapPeHHOW Cconn B rod. Ha nuweBblie HY>XAbl
pacxonyeTcsa OKOJI0 O4HOW YeTBEepPTOM YacTu 3TOro KoJsimyecTsa.
Kyna e nagert octasibHas CoJb?
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NoBapeHHas COJIb  COBEPLUEHHO Heobxoauma npu
MPON3BOACTBE MSACHbLIX N PbIOHBLIX KOHCEPBOB, OHA UCMOJ1b3YyeTCA
B  MeTaJ/lyprmyeckonm oOTpacaym  MNPOMbILLNEHHOCTU,  Mpw
obpaboTke MexoB U  pa3/IMdHbIX KOX, B  Mpouecce
MPUrOTOBNAEHNA MblNa, NAeT ANa NoJayyYeHns KalbLUUHUPOBaAHHOW
cobl, NnpuMmeHsaeTcsa B meanumHe. OcHoBHOW noTpebutenb conu
- XUMUYecKass oTpaciib MpoMbileHHOCTU. B 3Tonm obnacTtu
NCMOJIb3yeTCsA He TOJIbKO CaMa COJlb, HO W 3JIEMEHTHI,
cocTaBnsiowme ee. B npouecce 3/eKTposiv3a ee pacTBopa
noay4atoT XJiop, BoAOpOoO N eaKunm HaTp. W3 pacTBopa enkoro
HaTpa Moay4YalT TBepaylw Wenodyb - KaycTuk. CoenunHsas
BOOOPOA C XJIOPOM, MOJIYHalOT COMAHYIO0 KUCNOTY.

3apaHMe: CoCTaBbTe YpPaBHEHMUA, ONUCAHHbIX B TeKCTe
peakuumn.

3. AueTuneH

Ha3sBaHue tembl |Tema 3.3. «[1pon3BOACTBO
HeopraHM4Yeckux BeulecTB. 3Ha4YeHne |«
npuMeHeHue B BbITy U Ha

NpPOM3BOACTBEY
PesynbTaT O60CHOBbLIBaTb 3HaYeHune 7
obyyeHusn NPUMEHEHNEe HEOPraHNYEeCKUX BELLLeCTB

B OblITOBOM ©N NpPOU3BOACTBEHHON
ONeAaTeNbHOCTN YesioBekKa UX (PU3NKO-
XUMUYECKMMUN CBONCTBaAMU

Obuwwme OK 01, OK 02
KoMMeTeHuun

OOoHMM K3 CaMbIX pPacnpoCcTpaHeHHbIX CcnocoboB CBapku
NaaB/leHNEM SBMSETCHA rasoBasi CBapka, KOTopas Npon3BOANTCSA
c obpa3oBaHMeM Tra30BOro MJaMeHW B KaHajlaX CBapO4YHOWN
ropenkun. Obpa3oBaHMe ra3oCBapoOYHOro rnjamMeHn HEBO3MOXXKHO
6e3 rasa aueTwuneHa. TexHU4YeCKUn aueTuieH NnoJsyyvalT u3
Kapbuaa Kanbuuns.

3apaHue

1. ObbsACHNTE, KakKon PU3NYECKUA MOKa3aTesib MNo3BOASAET
NCMNOJIb30BaTb aLEeTUNeH Ons CBapoyHbIx paboT;

2. CocTaBbTe YpaBHEHME peakuumn NoayyeHns aueTuneHa;

3. CocTaBbTe ypaBHeHME peakKLunUn ropeHnsa aueTuseHa;
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4. Bbldncnnte ob6bEM aueTmneHa noayvyeHHoro u3 Kapbmupa
Kanbumsa Macconm 128 r, copepxawero 5% npumecen, ecnu
BbIXO0O aueTuneHa coctasndetr 80% OT TeopeTunyecku
BO3MOXXHOI 0.

4. Mono4yHaa KucsoTa

Ha3sBaHune Tembl |TeMma 4.3. «OpraHnyeckune BeLlecTBa B
XKUN3He[eAaTeNnbHOCTN YenoBeKa.
[Mpon3BOACTBO U NPUMEHEHNE
opraHM4yeckunx BeLlecTB B
MPOMBbILLUNIEHHOCTU>»

PesynbTaT O6ocHOoBbIBaTb 3Ha4yeHune n
obyyeHus NMPMMeHeHne opraHnYecKmnx BelecTB B
bbITOBOM 7 MPOUN3BOLACTBEHHOW

DeAaATeslIbHOCT 4YeJsioBeEKa WX C*)VIBVIKO-
XUMUYECKMMMN CBONCTBaAMU

Obwume OK 01, OK 02
KoOMMeTeHUnmn

[MpOMEe)XXyTO4YHbIM MNPOAYKTOM oOOMeHa Yy TernJoKpOBHbIX
XXUBOTHbIX ABJSAETCA MOJIOYHAs KWUCoTa. 3anax 3TOM KUC/OThI
KPOBOCOCYLLIME HaCeKOMble YJ/aBAMBAOT Ha 3HAYUTEJIbHOM
pPacCTOAHUMN.

3apaHue

1. lMNMoyeMy HacekoMmble (Komapbl) 6bLICTPO HaxoOaT CBOIO
XepTBy?

2. YcTaHoBuTe oOpMyJly MOJIOYHOM KWUCJIOThbl, KOTOpasd
MoMoraeT HACEKOMbIM HaXOAUTb TEMJIOKPOBHbIX >XWUBOTHbIX,
eCJIn MacCoBble 00JIN 2JIEMEHTOB B HEW COCTaBAAOT: yriepoaa -
40,00%, Bogopona - 6,67%, kuncnopona - 53,33%.

3. CocTaBbTe CTPYKTYPHY (opMysly MOJSIOYHOMN KUCJIOTHhI.
Ha3oBuTe Kncnoty no HoMmeHknatype UIOMAK.

4. Ha OCHOBaHWUWN CTPOEHUS MOJZIOYHON KUCNOTblI caoenanTe
BbIBOJ, O €e XMMNYeCKUX CBOUCTBAX.

5. Hanmgnte B uWHTepHeTe WM [OPYrnx WUCTOYHUKAX
MHoOpPMaLNIO O NPUMEHEHUN MOJIOYHON KUC/OTHhI.

2.1.4. 3apaHua nabopaTopHbix padboT

JlabopaTopHblie paboThbl ABAAIOTCA BaXXHOM YaCTbio y4ebHOro

npouecca No AUCUUMJIMHE N CnocobCTBYIOT (hOPMUPOBAHUIO Y
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06yqa+ou_|,|/|xcn yMeHMIZ ncanenoBaTb XMMMNMYECKME MnpoueccCbl n

SABNEHUSA (nnaHupoBaThb n npoBOANTb XUMNYyeckme
SKCMNEePUMEHTHI, UCCNlea0oBaTb BeLEeCcTBa M NMPOBEPATb MNMMNOTE3bI,
obpabaTbiBaTb n MHTEepnpeTMpoBaThb pe3ysibTaThbl
3KCNepuMeHTOB). JlabopaTopHble paboTbl MO  XUMUU

npenycMoOTpeHbl B Ka)X40M pa3fesie OCHOBHOIMO U NPUKAaAHOro
Moaynewn (tabn. 2).
Tabnuua 2. JlabopaTopHble paboTbl MO XUMUN

Paspen JlJabopaTopHas paboTa

Pasgoen 2. XuMmnyeckune JlabopaTtopHasa paboTa 1.

peakuumn «Peakuuun rugponmsas»
Pa3noen 3. CTpoeHue n JlabopaTtopHasa paboTa 2.
CBOWCTBa «CBOMCTBa MeTasJlJIoB U
HeopraHU4Yeckmnx HemMeTasoB»

BellecTB

Pasznen 4. CTpoeHune n JlabopaTtopHas paboTa 3.
CBOMNCTBa opraHmnyeckux |«lMonyyeHmne sTuneHa n ndyvyeHume
BELLecTB €ro CBONCTB»

Pasznen 5. KuHetnyeckune | JlabopatopHas paborta 4 (Ha
N TepMmoanHaMmmnyeckme |BbIbOp) «OnpeneneHue

3aKOHOMEpPHOCTU 3aBUCMMOCTUN CKOPOCTU peakuum ot
NPOTEKAHUSA XUMNYECKUX | KOHLUEHTPaLUN pearnpyoLimx
peakLuumn BewecTB» Ui «OnpenenexHne

3aBUCMMOCTN CKOPOCTU peaKkunm ot
TeMmnepaTypbl»

JlJabopaTtopHasa paboTa 5.
«M3yyeHne BANAHNUSA pa3InYHbIX
(bakTOpOB Ha cMeLlleHne
XMMNYECKOro paBHOBECUS»

Pasznen 6. QucnepcHbie |JlabopaTtopHas paboTta 6 (Ha
CUCTEMBI BblOOp) «[purotosneHue
pacTBOPOB» NN «ccneposaHme
ONCNEPCHbIX CUCTEM»

Paspnen 7. JlabopaTtopHas paboTta 7 (Ha
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Ka4yecTBeHHble peakKuunmn

BbIOOP) «AHaNNTUYECKME peakumn

obHapy>xeHus KaTnoHoB I-VI rpynn» nnm

OpPraHNYyeckux n «AHanMTU4YecKmne peakumnmn

HeopraHn4yeckmnx AHMOHOB>

BELLEeCcTB JlabopaTtopHas paboTa 8 (Ha
BblOOp) «KayecTBeHHblE peakuumn
Ha oTAesIbHble KJacCChl
OpPraHMYeCKnX BELLECTB» NN
«Ka4yeCcTBEeHHbIN aHaNn3
OpraHn4Yecknx cCoeanHeHnn no
PYHKLUMOHaNbHbLIM Fpynnam»

Pasznen 9.1. JlabopaTtopHas paboTta 9.

NccnepnoBaHue n
XUMNYECKNIN aHaInN3
obbekTOB BMocgepsbl

«OcHOBbI /TlabopaTOpPHOW NPaAKTUKMN»
JlabopaTtopHas paboTta 10 (Ha
BbIOOp)

«O4YnCcTKa BOAbI OT 3arpsA3HEHUN»
«OnpepneneHve pH Boabl 1 ee
KUCNOTHOCTU»

«OnpepeneHne XXecTKoCTN BOAbI U
crocobbl ee yCcTpaHeHUs»
JlabopaTtopHas paboTta 11 (Ha
BblOOp) «ObHapyXeHne HUTPaToOB B
NPOAYKTaX MUTAHUA»
«ccnepoBaHme NpooyKTOB
MUTaAaHNA Ha Haan4ne yrneBoaoB
(MyKa, TBOpOI, MOJIOKO, NOrypT) Ha
Hasn4me yrnesonos (Kpaxmarn,
FJ1l0KO3a, caxapo3sa)»
JlabopaTopHana paboTta 12 (Ha
BblIOOp)

«O6Hapy»XeHne HeopraHN4ecKmnx
npuMmecen B npobax noysbl»
«OnpegeneHne pH BogHoOW
BbITS>XKW MOYBbI, €8 KUCJIOTHOCTU 1"
LLLEeTOYHOCTU»

Pa3pnen 9.2.
NccnepnoBaHne n

JlabopaTtopHasa paboTa 9.
«OCHOBbI 1abopaTOPHOM NPAKTUKN»
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XNMUYECKNI aHanu3 | JTabopaTtopHasa pa6orta 10 (Ha
06bekTOB TexHocdhepbl | BbIBOP) «OnpeneneHmne xJ10pnaos
MEeTOZIOM TUTPOBAHNSA B
TexHu4yeckonm soae» «OnpepeneHme
XKECTKOCTUN TEXHNYECKOWN BOAbI
MEeTOAO0M TUTPOBAHUSA»
JlabopaTtopHas paboTa 11.
«OnpepeneHne cogepxaHus
YrJIEKUCJIONO rasa B BO34yXe
NOMELLEHNSA IKCNPECC-METOA0M»
JlabopaTtopHasa paboTa 12 (Ha
BbIOOp) «/3roToBneHmne Kpacok
(nogbop NMrMeHTOB 1
CBSA3bIBAOLLIMX BELLECTB)»
«MccnepoBaHme CBONCTB BSXKYLLNX
BeLlEeCcTB Ha NpuMepe runca»

ObopypnoBaHue nabopatopum wm pabouux MecT
nadopaTtopuMm: MEH3YPKU, MUNETKU-KaNeNbHNLblI, TEPMOMETPHI,
MWUKPOCKOM, ynbl, NpPeaMeTHble W [MOKPOBHbIe CTEKa,
NAaHWeTbl ANS KanesbHbIX peakunn, puabTpoBaibHaa bymara,
MPOMBbIBaJIKN, CTeKNsHHble NpPobupKn, pe3nHoBbLIE MNPOOKMY,
doHapuku, Habop peakTUBOB, CTEKJIAHHbIE MNAJIOYKWU, LUITATMBLI
ans npobupok; MepHble UUAMHAOPLI, BOPOHKU CTEKNSHHbIE,
BOPOHKW genunTtesibHble unanHgpunydeckme (50-100 mn), cTynku ¢
NnecTukom, (hapgopoBbie YallKu, NMUHUETHI, prnbTpLI
byMa)kHble, BaTa, Map/d, 4HacoBble CTeKkJsa, 3EeKTPOrJINTKN,
nabopaTopHble WTaTUBbI, CNNPTOBbIE FOPENKKU, CNNYKK, npmndbop
ONns nonydvyeHnsa rasos (Uam npobupka c razooTBogHoOM Tpybkon),
aep>xatenu onsa npobupok, CKAAHKU 0N XpaHEHUS PeaKTUBOB,
pa3aaToYvHble JIOTKU; XUMmyeckme ctakaHol (50, 100 n 200 mn);
linaTtenn, nMNUHUEeTbl, TWrefbHble WWUMNUbl, CEeKyHAOMeps.I
(Tanmepsbl), MepHble Npobupkn (Ha 10-20 mMN) N MepHble KONOBbI
(25, 50, 100 »n 200 m™mn), BoasiHaa baHa (MAnM TepMmocTaT),
CTEKJIAHHbIE MaNl0oYKU; KOoHUYeckue Konbbl ana tutposaHusa (50
n 100 mn); MHOMKATOPHbLIE MONOCKK Ana onpegeneHns pH n
CTaHOapTHasda NHOWKATOPHAaS LIKana; YHUBEpPCaAbHbIN
MHOMKaTop; nunetkm Ha 1, 10, 50 mn (unn go3aTopbl Ha 1, 5 ©
10 mn), 6opeTkn Ona TUTPOBAHUSA, MeOANLUUHCKME LWNpULbl Ha
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100-150 mn, nabopaTopHble U/MAK aHanUTU4eckme Becbl, pH-
MeTpbl, CYLUW/IbHbIA WKadg, n ap. nabopatopHoe obopynosaHue.
MpuBenem npuMepbl nabopaTopHbIX paboT no pasgeny 2
«XnMu4eckme peakummn» n pasgeny 4 «CtpoeHme m CBOWCTBA
OpraHM4yeckunx BeLlecTB».
Pazpen 2. XuMunuyeckume peakuuu. JlabopaTopHasn
pabota 1. «<Peakuumn rugponusa»

Ha3BaHue TeMbl |TeMa 2.2. «DNeKTposnTmnyecKas
anccoumaumsa M MOHHbIN 0bMeH»

Pe3synbTaT CoCTaBnaTb YPaBHEHUS XUMUYECKUX
oby4eHus peakunm MOHHOro obmMeHa C y4acTuem
HeopraHM4YecKnx BeLlecTB

Obuwue OK 01, OK 02
KOMMeTeHuun

1. Bonpocbl ona ponycka K nabopatopHomn paborte

a) cdhopMynmpymnTe uesb NIaHNPyeMoro sKCnepuMeHTa;

6) 00bsACHUTE, KakoM npouecc Ha3blBalOT TUAPOJSIN3O0OM,
KaKown OH OblIBaeT,;

B) 06BACHNTE, KaKmne CyulecTBYIOT cnocobbl AOKa3aTeNnbCTBa
CYLLEeCTBOBaHNA TMAPOJSIN3a HEOopraHMYeCcKnx M opraHnyecKkmnx
BELLECTB,;

) 00bACHNTE, KaK COCTaBNAETCA ypaBHEHME FrMOP0nN3a;

n) obbAcHUTEe, 4TO Takoe pH? Kak 3aBUCUT OaHHbLIN
rnokKa3saTesilb OT KUCJIOTHOCTU UM OCHOBHOCTW Cpeabl pacTBOpPa;

e) 0bbACHNTE X04 BbINOJIHEHUSA SKCNEPUMEHTA NO PEeLUEHNIO
Ka4yeCTBEHHbIX 3a4ay;

XK) nepeyvyncsinTe OCHOBHbIE acrneKTbl CObNoaAeHUA TEXHUKN
be3onacHocTn npu paboTe C arpeccuMBHbIMU peareHTamMu
(rmopokcua HaTpusa).

2. NpoBepeHue oNbITOB

DOopypnoBaHue M nocypaa PeaKTuBbI
1. CTeknsaHHbIE 1. PacTtBop NaOH
npobunpkmn
2. WTaTws ona| 2. PactBop Na,S50,
npobunpok
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3. PactBop AICl;

4. PacTtBop Na,COs

5. PactBop Cu(OH);

6. KWCNOTHO-OCHOBHbIN
AHONKATOP

AnropuT™Mm npoBeneHus
onbiTa Ne 1

Bonpochl u 3apaHus

3apaHue Ne 1. B Tpex
npobunpkax nog HoMepamu
HaxXo4ATCHA PacTBOPbI Tpex
conen: xaopuaa antoMmUHUS,
cynbaTa HaTpusa, KapboHaTa
HaTpus. He Nosb3ysch
OPYruMun peakTmneamu,
ornpenennTe CoCTaB KaXkaown
npobunpkn.

1. JaTb o6bsACHEHNEe
npoBefEeHHbIM OMblTaM.

2. CoCTaBUTb YpaBHeHUA
peakuunin, NnpoTeKawLWwmnx B
NnpobnpkKe B MONEKYNAPHOM U
NWOHHOM BMaax.

AnroputMm npoBepgeHus
onbiTa Neo 2

Bonpochl U 3apaHuA

3apaHue Ne 2. YTo
npon3onneT, ecan oxXnaanTb
pacTBop KapboHaTa HaTpus
nnn 0obaBnUTb K HEMY
rMOpoKCcna HaTpua?

1.1. Hanntb B Npobupky 1-2
M1 pacTBopa KapboHaTa
HaTpwA.

1.2. OnyctnTb Npobupky B
CTaKaH C 04eHb X0JI04HON
BOAOWN WUJIN CHErOM.

1.3. MNpoBepuTb Ccpeny
pacTBoOpa Npu NOMoLLN
KMC/IOTHO-OCHOBHOIO

1.Kakon nHankaTtop nyyiie
NCNONb30BaTb AN
onpegeneHnsa cpeabl pacteopa?
2. CocTaBuUTb
COOTBETCTBYOLNE YPAaBHEHNSA
XNUMNYECKUX peakuuii, B
MONEKYNSAPHOM U MOHHOM
BUAOAX.
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NHONKaTopPa.
1.4. NobaBuTb K pacTBoOpy
KapboHaTa HaTpus
FMAPOKCMA HaTpUS.

AnropuTM npoBeneHun
onbiTa Ne 3

Bonpochl u 3apaHus

3apaHue Ne 3. [NpobnemMHbIN
OnbIT.

1.1. B ogHy Npobupky c
pacTBOpPOM CcynbdaTa Mmegu
(1) npnnnTb pacTBop
rmaopokcuaa HaTpus.

1.2. Bo BTOpYtO Npobupky ¢
pacTBOPOM CynbdaTa Mean
(I1) npunnTb pacTeoOp
KapboHaTa HaTpwus.

1.3. CpaBHUTb UBeET
obpa3yloLlwmnxcs oCaaKkos.
1.4. O6bpaTnTb BHUMaAHMNE Ha
BblesieHne rasa B oa4HOM 13
npobunpok.

1.5. Onpepenntb, OTKYyAOa
MO>XXET BblOeNsaTbCs 3TOT ras?
1.6. NpoBepuTb
KadeCTBEHHbIN COCTaB rasa
ropswen Ny4nHKom.

1.7. O6bACHNTDL
npoucxoasuiee ABneHue.

1. CocTtaBuTb COOTBETCTBYKOLLUME
YpPpaBHEHUNA XMNYECKUX
peaKLI,I/IIZ, B MOJ1IEKYJIAPHOM U
MOHHOM BUOaX.

Anroput™Mm npoBepneHun
onbiTa Ne 4

Bonpochl u 3apaHus

3apaHue Ne 4. MpobnemMHbIN
OnbIT.

1.1. K pacTBOpYy x1opunaa
AJIIOMUHNA NPUNNTb PacTBOP

1. O6bACHNTB Npouncxogsuiee
sABJIeHue.

2. CoCcTaBUTb COOTBETCTBYIOLWME
YPaBHEHNSA XUMUNYECKUX
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KapboHaTa HaTpwus. peakuunin, B MOJIEKYNIAPHOM U
MOHHOM BUAAX.

3. OTBETUTbL Ha BOMPOCHI.

Ins 4ero B Me ANLIMHCKOW
MpPaKTUKe NCMNOJIb3YIOT pacTBoOp
MATLEBOW COAbl OJ19 NOJIOCKAHNA
Mpwn BOCMasnNTeNbHbIX
3abosieBaHuAX ropna? Kakosa
poJsib rnaposan3a B npupone?
[MoyeMy pacTBOpP MblJla NEeHUTCH
B BOOE?

3. O6bpaboTka pe3ynbTaToOB ONbLITOB

1. MpoaHann3npoBaTb COOTBETCTBME Mosy4YeHHbIX
pe3ysnbTaToB TunaMm ruaponmsa. CoenaTb COOTBETCTBYHOLWLME
BbIBObI.

2. CdopmMmynupoBaTb BbiBOAbI O 3aBUCMMOCTW  TuNa
rmoposin3a u KUCNOTHOCTU Cpeabl pacTBopa.

Paspen 4. CTpoeHMe M CBOMUCTBA OpraHUYecKux
BewecTB. JlJabopaTtopHasa paborta 3. «[MonyyeHue 3TuUsneHa
M U3ydyeHume ero CBOMCTB»

Ha3BaHue TeMbl |TeMma 4.2. «CBONCTBaA OpPraHN4Yeckux

coeaNHEHUNIN»
PesynbTaT YcTaHaBNMBaTb 3aBUCUMOCTb (PU3UNKO-
oby4eHuns XUMUYECKMX CBOWCTB OpraHU4Yeckux

BELLECTB OT CTPOEHUS MOJIEKY

Obwume OK 01, OK 02
KoOMMneTeHUnmn

1. Bonpochbl gna ponycka K nabopartopHou pabote

a) chopmMynupyunTe uenb NIaHNPYEMOro SKCNEPUMEHTA;

0) 06bACHUTE, K KakKOMy KJacCy OpraHuU4Yeckux BeLlecTB
OTHOCUTCS 3TUNEH,;

B) 06BACHNTE, KAKUMN XUMNYECKUMWN CBONCTBaMM obnapatoT
BellecTBa AaHHOIMo KjlacCa, Kakne KayeCTBeHHble peakuun ans
nx obHapy>XeHNs NCNoNb3YHTCS;

) obbACHUTE, KaK MOXHO MOJIyYMTb BellecTBa [HOaHHOro
KJlacCa coeanHeHuin B NabopaTopHbIX YCNOBUSX;
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n) ob6bACHUTE, U3 4Yero cocTouT npubop ANSA MONyYEeHUS

ra3os;
€) nepeyncnnuTe OCHOBHbIE acnekTbl cobnoaeHnsa TEXHUKU
besonacHocTn npu pabote ¢ JIBXK (3TMNOBbLIK  CAUPT),
arpeccMBHbIMN  peareHTamMm (KOHUEHTpUpOBaHHAA CcepHad
KWUCJI0Ta), HarpesaTesibHbIMK NMpnbopamn (CNMPTOBKA).
2. NpoBepneHue onbITOB
DOopyaoBaHMe U nocypa PeaKTuBbI
1. CTeknsaHHbIE 1. KOHUEHTpPUpPOBaAHHLIN pacTBoOp
npobupkun H,SO,
2. WTaTume anal 2. STWUMIOBbLIN CANPT
npobunpok
3. CnupToBKa 3. PactBop KMnO,
4. Cnnykun 4. BpomMHasa Boaa
5. MNecok

AnroputMm npoBegeHus onbiTa Ne 1

Bonpochl u
3apaHuA

1. MonyynTb 3TUNEH gerngpataumen
3TNIOBOrO CnNmpTa, 0OHapy>XNTb ero,
N3Yy4YUTb ero CBOMNCTBA.

1.1. B npobunpKy HannTb 2-3 M
3TNJIOBOrO CNMpPTa N OCTOPOXKHO
nobaBnTb 6-9 M1 KOHLEHTPUPOBAHHON
CEepPHON KNCOTbl. 3aTEM BCbINaTb
HEMHOro NMPoKaJZIeHHOro necka (necok
NN Mesikne KyCo4Ykun nemsbl BBOOAT A1
TOro, 4Tobbl NPeaoTBPATUTb TOJTHKN
XMUOKOCTU NPU KUMEHNN). 3aKpbITb
Nnpobupky Npobkon ¢ ra3ooTBOAHOM
TpybKoNn, 3aKpennTb ee B LUTAaTUBE "
OCTOPOXXHO HarpeTb CoAepXnmoe
npobupkn (puc.l)

1. YTo npoucxoonT
B Npobupke? YTo
Habnonaete?

2. K kKakomy Tuny
XUMUNYECKNX
peakunin OTHOCATCS
3TW npoueccol? Kak
Ha3bIBAlOTCA?

3. Kak MeHdaeTCH
OKpackKa pacTBOPOB?
Moyemy?

4. KaknM niaMmeHem
FOPUT 3TUNEH?
Moyemy?

5. CocTaBuTb
ypaBHEHUSA
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Br, KMnO,
1.2. OCTOpPO)XXHO, paBHOMEPHO HarpeTb
CMecChb.
1.3. B opyryto npobupky Hanente 2-3 Mn
pa3baBieHHOro pacTBopa NnepMaHraHaTa
Kasns, n NponycTuTe 4epes Hero ras.
1.4. B TpeTbto NpobUpKY HannTb 2-3 Mn
OpOMHOM BOObI, ONYCTUTb ra300TBOAHYIO
TPpyOKy A0 AHa 3TOW NPobupKn u
nponycTUTb Yepe3 6BpoMHYI0 BOAY
BblAENAWMNNCS ras.
1.5. BblHYTb ra300TBOAHYIO TPYOKY 13
pacTBoOpa M NOBEPHYTb €e OTBEPCTUEM
KBEpXY, Nog)ke4b BblAeNAWNNCA ras
(punc.2).

C.H;O0H (aTn0-
BBIM CIIMPT)

H,S0;

npoTeKakLWwnx
npoueccos.

3. O6bpaboTka pe3ynbTaToOB ONbLITOB

1. [MpoaHann3npoBaThb COOTBETCTBUE
pe3ysibTaToB crnocobam rnoJlydyeHuns

Mnoay4YeHHbIX

HernpeaesibHbIX
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yrnesonoponos pana 3TUNEeHa (ankeHoOB). ChenaTtb
COOTBETCTBYOLLNN BbIBOA,.

2. CdopmynupoBaTb BbiIBOOA O  (PU3NKO-XUMUYECKUX
CBONCTBAX 3TUJIEHA.

3. CdopmynmpoBaTb BbiBOA O crnocobax obHapyxeHusd
3TUJIEHA.

2.2. OueHo4YHble cpeacTBa pyoexHoro
(TeMaTU4YeECKOro) KOHTpPOaA NO AucumnimHe «XuMua»

PybexHbin (TeMaTU4eCKUin) KOHTPOJSIb MO  AUCUMUNIINHE
«XnMuna» nposBoanTCa B (OpPME KOHTPOJIbHbIX paboT no
pa3fgesiaMm OCHOBHOIO Moy Ha OTAENIbHbIX 3aHATUAX, KENCOB
N y4ebHo-nccnenoBaTeibCKUX NPOEKTOB.

2.2.1. KoHTpOJsibHbIe paboThbl No paspenam

KOHTpO/IbHble paboThbl MO XUMUN KaK OLEHOYHble CpeacTBa
pybe)>XHOro KOHTpONAA 3aBepllatoT wu3ydeHune 1 wmam 2
TeMaTU4YeCcKMX pa3gesioB OCHOBHOMO Moayn4.

Paspen 2. XuMnueckue peakuum. KontponbHasa paborta
«CTpoeHMe BelecTBa U XUMN4Yeckue peakuuum»

KoHTponbHas paboTa cooepXuT 4YeTbipe BUaa 3adaHUN:

1. 3apmaynm Ha cocTaBsieHuMe XuMumdeckmx  dopmyn
ABYXaTOMHbIX COEANHEHUN MO UX HA3BaHUIO.

2. 3afja4Ynm Ha CcoCTaBJieHMe YypaBHeHUW peakuui:
COeAMHEHNS, 3aMeLleHnd, pa3noxxeHus, obMeHa N peakumm c
ydacTmem KOMMJIEKCHbIX coeguHeHnn; OKNCNNTENIbHO-
BOCCTAHOBUTEJIbHbIX peakKLuui.

3. 3afjaHuA Ha COCTaBJIEHUE MONIEKYNIAPHbIX U MOHHbIX
peakuun ruaoposin3a  Ccosien, yCTaHOBJIEHME  N3MEHEHUd
KNCNOTHOCTU Ccpenbl.

4. 3afa4n Ha pacydeT KOJINYECTBEHHbIX XapaKTepUCTUK Mo
YPaBHEHUAM XUMUYECKUX peakKuun: mMaccoBon uam obbemHoun
00NN BbIXO4a NPOAYyKTa peakuun coeauHeHus oT TeopeTu4eckun
BO3MOXHOro; 06beMHbIX OTHOLWIEHUA ra30B; KOJNYECTBEHHbIX
XapaKTePUCTUK WUCXOLAHbIX BewecTB W MNPOAYKTOB peakuuwu;
Maccbl (0bbeM, KONMYECTBO BellecTBa) MPOAYKTa peakuuu,
ec/in 0QHO N3 BEeLWEeCTB AaHO B BMAe pacTteBopa C onpenesieHHON
MaCCOBOW [0J1el paCTBOPEHHOIO BeLecTBa.

Paspen 3. CrtpoeHMe M CBOMCTBA HeOpPraHu4eckux
BelluecTB. KoHTponbHas paboTa «CBOMCTBa
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HeopraHM4Yeckux BeLlecTB»
KoHTposibHas paboTa coaep>XuT Tpu Buaa 3agaHunn:
1. 3agaydm Ha pacyeT MaccoBou 0AM (MacCCbl) XUMMMNYECKOro
3/1leMeHTa (coeamnmHeHusa) B Monekysie (cMmecn).

2. [MpakTnyeckune 3a4aHun4 no KNnaccuumnkaumu,
HOMEHKMaType " XUMUYECKUM popMysiaM HeopraHnyeckmnx
BeLlecTB pPa3NINYHbIX KJ1aCCOB: onpeneneHue KJlacca
HeopraHmn4yeckunx BELLEeCTB, Ha3blBaTb HeopraHmn4yeckune

coeiMHEeHNS No MeXAYyHapo4HOW N TPUBUAJIbHON HOMEHKIaType
Mo XMMN4YeCcKnm opmysam.

3. 3agaHna Ha CoCTaBleHMe YpPaBHEHUN XUMUYECKUX
peakuum C y4yacTuUeM MNpPOCTbIX U CJOXHbIX HeopraHMYyecKux
BELEeCTB: OKCUMOOB MeTaslZIoB, HeMeTassioB N aMdpoTepHbIX
3/IEMEHTOB; HeopraHM4YecKunx KWUCNOT, OCHOBaHWUM n
aM@OTEPHbIX rMOPOKCUAOB, HeopraHM4YecKux conen,
XapaKTepusynLwmx nx CBONCTBa N cNocobbl Nosy4YeHns.

Paspen 4. CTtpoeHMe U CBOMUCTBA OpPraHUYecKMux
Bew,ecTtB. KoHTponbHaa paborta «CrtpoeHuMe M CBOMUCTBA
OpraHM4YeckKux BeLlecTB»

KoHTposibHasa paboTa COCTOUT U3 NATU BUAOB 3aaHUN:

1. 3apgaHuA Ha cocCTaBJieHMe Ha3BaHUN OpPraHNYeCcKnx
CoeiIMHEHNIN N0 XUMUYEeCKUM popMysiaM (B T.4. CTPYKTYPHbIM) C
NCMOJIb30BaHUEM TpUBUANIbLHOM nnn MeXxayHapoaHoWu
cucTeMaTn4eCKom HOMEHKNaTypbl.

2. 3ajaHusa Ha COCTaBJ/ieHME TMOJIHbIX W COKPaLleHHbIX
CTPYKTYPHbIX (OPMYySQ1 OpraHMYeCcKMX BeWecTB OTAesIbHbIX
K/MaCCoOB MO MUX Ha3BaHUSIM B COOTBETCTBUM C MeXXAYHapOoaHOMN
HOMEHKJ/1IaTypon.

3. 3apa4n Ha onpepesieHne npocrtenwen  GQopMysibl
OpraHMYecKom MOJIEKYJIbl, UCXOOA U3 3JIEMEHTHOro coctasa (B
%).

4. 3ajaHuMa Ha COCTaB/leHMe YpPaBHEHUN XUMUYECKUX
peakunn, WIICTPUPYIOLLNX XUMUYECKne CBOWNCTBA C y4eToM
MexXaHW3MOB MNPOTEKAHMUA [OaHHbIX peakuunm MU reHeTUYeckomn
CBSA3M OpraHnU4YeCcKnx BeLecTB pa3HbIX KJ1ACCOB, B T.4Y. LLEeNO4YKNn
npespaLwieHnn.

5. PacyeTHble 3a4a4M N0 YpaBHEHUSAM peakuuin C yH4aCTuem
OpraHMYecKunx BeLecTB.
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Pazpen 5. KuHeTnyeckue M TepMoOaMHaMUyeckue
3aKOHOMEPHOCTU TMNpPOTEeKaHUA XMMUUYECKUX peaKkuum.
KoHTponbHaa pabotra «CKOpPOCTb XMMMUYECKOW peakKuuu u
XUMUYecKoe paBHOBecue»

KoHTpoNnbHasa paboTa cocToOUT U3 Tpex BUAOB 3adaHUN:

1. PacyeTHble 3a4a4M Ha N3MEHEeHMe CKOPOCTU XUMUYECKUNX
B 3aBUCUMOCTU OT KOHUEHTpauuu pearvupyrowmx BeLecTB U
TemrnepaTypsl.

2. 3afa4Yn Ha pacyeTbl TennoBbiX 3PPEKTOB XUMUYECKUX
peakuunm wn onpegeneHne Tuna peakuunm (No TensaoBoMy
3PP EKTY: 3K30- N SHOOTEPMUMYECKUE).

3. 3afaHua Ha npuMeHeHune npuHuuna Jle-WaTtenbe pgng
HaxXoXXOEeHNA HanpaB/lIeHUA CMELEeHNsS PaBHOBECUSA XUMUYECKOW
peakunnm wn aHann3 ¢QaKTopoB, BJUAKLWNX Ha CMeleHne
XUMMNYECKOro paBHOBECUS.

Pazpen 6. [ucnepcHble cuUcteMbl. KOHTpOJibHaA
paboTta no Tteme «[AucnepcHbie CUCTEMbI>»

KoHTposnbHas paboTa COCTOUT U3 ABYX YacTewn:

1. 3apadnm Ha NpPUroToBJIeHME W pacdeT KOHLeHTpauumn
pacTBopoB (3 3agaynm Ha pacTBopeHue, pa3baBneHue,
CMellnBaHMe pacTBOPOB).

2. 3afjaHnsa Ha JQucnepcHble CUCTEeMbl, UCMNOJIb3yeMble B
ObITOBON U MPON3BOACTBEHHON AEATENbHOCTUN YesoBeKa (B Buae
TEeCTOBbIX 3a4aHNN).

NpuBeaemM nNpuMepsbl 3a4aHNN KOHTPOJSIbHOM paboTkl MO TeMe
«CTpoeHue U CBOMCTBA OpraHMYeCKuMX BeLlecTB», KOoTopasd
NPOBOANTCSA Nocne nlyyeHms obyvatowmmucs pasaena 4.

Mo ntoram m3syyeHma pasgena 4 «CrpoeHue U CBOUCTBA
OpraHM4YeckKux BewecTB» obyyatowmecs byayT CNOCOOHbI:

- onpenendatb MNPUHAONEXXHOCTb BeWecCTB K pPas3J/iInyHbIM
KJlacCaM OpraHn4YecKmnx coeguHeHnUn; roMmosiorn n n3omMeps.l;

- Ha3blBaTb W3y4YeHHblE BeWleCTBa MO «TPUBUAJSIBHOW» WU
MeXXOyHapoaHOW HOMEHKNaType;

- XapaKTepu3oBaTb CTPOEHNE N XUMUYECKME CBOWCTBA
N3YYEHHbIX OpPraHU4YeCcKnXx coeanHeHnN;

- 06BACHATbL 3aBUCUMOCTb CBOWCTB OpraHU4YeCcKmnx BellecTB
OT NX COCTaBa U CTPOEHNS;
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- NPOBOAUTb BbIYUCAEHUA MO XUMUYECKUM dopMynaM U
YypPaBHEHUSAM.

TeMaTU4YeCKMN  KOHTPOJIb  OCYLLEeCTB/SAeTCA  MeTOoAOM
TectupoBaHua () wnam B GopMe nNUCbMeHHOW paboThl,
BKJIIOYAlOLWEN NpaKTudeckmne 3anaHusa u 3agadu (ll).

MpuBepeM npuMep KOHTPOJSILHOW paboTbl B dopme
TecToBbIX 3apaHuu (I).

1. BewecTBO, COCTaB KOTOPOro Bblpa)XeH MOJIEKYSIPHON
dopmynon CsHs OTHOCUTCA K Klaccy:

1) apeHnl

2) ankKaHbl

3) ankeHsol

4) anKUHbI

2. HasBaHune BeuwecTtBa, opmyna kotoporo: CH;-CH(CHs)-
CH,-CH,-OH

1) 6yTaHon-2

2) NeHTaHonN-2

3) 2-meTunnbyTaHon-4

4) 3-meTnnbyTtaHon-1

3. BewecTtBo, nmetouiee popmyny CH,=CH, Ha3blBaeTCH:

1) Tonyon

2) aTUneH

3) ranuepuH

4) nponaHon

4. BewecTBO, Ha3BaHMe KOTOPOro MpPonMoHOBasd KWUCNOTa,
nMmeeT popmMyny:

1) C;HsOH

2) (CHs):NH

3) CH;-CH,-COOH

4) CsHoOH

5. [1ng anKaHOB XapaKTepHa peakuuns:

1) npucoeanHeHunsa H,

2) XnopnpoBaHUS Ha CBETY

3) obecuBeymBaHmnsa pacteopa KMnO,

4) nonnMmepunsaumnm

6. MeTaHoN pearunpyer C:

1) HaTpuem

2) Bogon
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3) BOOOPOAOM

4) MeTaHoOM

7. YKCyCHasa KUcnoTa BCTyMaeT B peakuuio C:

1) AgNOs;

2) NaCl

3) N32CO3

4) H,0

8. BepHbl N1 yTBEpPXOEHUS:

A. AMWHbI NPOSIBJIAIOT OCHOBHbIE CBOMNCTBA

B. AMMHOKNCNOTBLI MPOSABAAIT TOJIbKO OCHOBHbIE CBOWNCTBA

1) BepHO TOIbKO A

2) BepHO TOoJNbKO b

3) BepHbl 06a yTBEpPKAEHUSA

4) HEBEPHO HUN O4HO N3 YTBEPXKAEHUN

9. YpaBHeHUue xummmyeckonm peakumn C;He+Cl,  ,HsCI+HCI
ABNAETCA:

1) peakumen 3amelleHnd, NpoTeKawLwWen No pagnkaibHOMY
MeXaHN3My

2) peakumnen npuncoeanHeHus, npoTeKarLen rno
paankKasbHOMY MeXaHn3My

3) peakuuem 3amMelleHns, npoTekawwen no UOHHOMY
MeXaHn3My

4) peakumenm npucoenmHeHund, nporekawwen no MoOHHOMY
MeXaHn3My

10. B peakyuio «cepebpsaHoro 3epkasa» (C aMMMUAYHbIM
pacTBOPOM oKcmaa cepebpa) BCcTynaeT:

1) aTaHoN

2) rnioKo3sa

3) rnnuepuH

4) kpaxman

11. YcTaHOBUTE COOTBETCTBME MeXAYy Ha3BaHMeM BellecTBa
N KNaccoMm (rpynrnon) opraHnYecKnux coeguHeHumn, K KoTopomy(-
OW) OHO MPUHAONEXUT.

Ha3BaHMe BellecTBa

A) CH;COOH

B) CH3-CH,-CHjs

B) CH,=CH-CH,-CHs;

) CH3-CH,-OH
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Knacc opraHn4yeckux coeamnHeHunm

1) ogHoaTOMHbIE CNUPTHI

2) yrnesoabl

3) KapboHOBbIE KNCOTHI

4) apomMaTnyeckune yriesonopoanbl

5) HenpepgenbHble yrnesonopoabl

6) npepesibHbIe yrneson0oponbl

12. B cxeme npespalyeHUn

1500°C CakT +Br;

CH, 1 2

BewecTBamMuy X; U X; COOTBETCTBEHHO ABJIAIOTCSH:

1) aueTnneH

2) 3TUneH

3) bpombeH30n

4) xnopbeH3on

5) cdheHonN

6) unKNorekcaH

13. Onpepenute MoNeKynapHy dQopmMysy BeLllecTBa,
cogepxawero 37,5% yrnepopa, 50% kucnopopna n 12,5%
Bogopoda. OTHOCUTEesNIbHasA MNJOTHOCTb MNapoB 3TOro BeulecTBa
Mo Bogopoay paBHa 16.

1) CHs;OH

2) C;HsOH

3) HCOOH

4) Ce¢HsOH

14. Ckonbko nuTpoB Bomopoda noTpebyetca  Ons
obpaszoBaHua 10,2 r 3TUI0BOro CNUpTa U3 aueTanbaernaa, ecau
BbIX04 NMpoayKTa peakunn coctasnsgeT 80%?7

1)6,2 n

2)3,1n

3) 12,75 n

4) 11,2 n

NMpuBepeM npuMmep 3aAaHMA ANA  NUCbMEHHOM
KOHTpoONbHOM paboThbi (I11).

1. [JawTe Ha3BaHUA OpPraHW4YeCKMM CoegUuHEeHUAM 1o
XUMUYECKMM (hopMysiaM C UCMOJIb30OBaAaHUEM TPUBUAIBHOW WU
MeXOYHapOo4HOU CUCTEMAaTUYECKON HOMEHKNaTYpPbl:

a) C2H5OH
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6) (CHs),NH

B) CH3-CH(NH2)-COOH

r) C3H9N

,EI,) CH3CH2HC=O

e) C6H5CH20H

2. CocCTaBbTe nMOJIHble W COKpaLlEeHHble CTPYKTYPHblIe
hopMyJibl OpraHN4YeCKMX BeLWeCTB OTAEesIbHbIX KJlaCCOB MO UX
Ha3BaHUSAM B COOTBETCTBUM C MeXXAYHapOO4AHOW HOMEHKJ/IATYypPOWu:

a) meTnnbeHson

©) aHunNnH

B) 3-MeTunbyTaHanb

) LMKNOrekceH

n) bytaamneH-1,2

e) 2-meTunnponaHos-1

X) Oy TUH-1

3) aMMHOYKCYCHas KNCOoTa

3. CocTaBbTe YypaBHEHUS XUMUYECKUX peaKuUnl CcorsaacHo
cxeme npeBpaLleHunn:

1500°C CakT +Br;

CH4 1 2 3

YKaxunte  TUM n MeXaHWU3M peakumn, Ha3o0BUTE
obpa3oBaBLUMECSH BeLleCcTBa.

4. Onpepennte MoJiekKyndapHyto dQopMysly BellecTBa,
cogepxawero 37,5% yrnepona, 50% kucnopona n 12,5%
Bogopona. OTHoCUTesIbHasd MJOTHOCTb MapoOB 3TOr0 BellecTBa
rno sogopoay pasHa 16.

5. Ckonbko JuUTpoB Bogopoda noTtpebyetca  Ang
obpa3oBaHua 10,2 r 3TUIOBOro CNUpTa U3 aueTanbaernaa, ecnu
BbIX04 MpoAyKTa peakuunm coctasnseT 80%?7?

2.2.2. Keucbl

Kencbl UCrnonb3ylTCa B KavyeCcTBe OLEHOYHOro cpencTtBa B
pa3gene 8 NPUKIaLHOro MoLyns, X  codep>xXaHue
onpenenseTcsa C y4yeToM npodecCnMoHabHON HanpaB/IEHHOCTU
obpa3oBaTenibHoW nporpammbl CI1O. MNMpumMepbl BO3MOXXHbIX TEM
KEencoB:

1. T[lloTenneHve kKAMMaTa W BbICBOBOXKAEHMNE Tra30BbIX
rmopaTtoB CO AHa OKeaHa.
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2. byaywwue wMaTepuanbl gnd  aBua-, MalWWUHO- U
npnbopoCcTpoeHus.

3. HoBble MaTepuanbl 4ns conHeYHbix baTapen.

4. JleKapcCTBa Ha OCHOBEe pacTUTe/IbHbIX NpenapaToBs.

5. Xumunyeckume anemMeHThbl B XXN3HU YesioBeKa.

6. BogoponHasa sHepreTuka.

MpuBegemM npuMmepbl Kencos no xummmm (aBtop lonybesa
NHHa bopurcoBHa, yynTenb XMuu,
https://urok.1sept.ru/articles/636947).

Kenc Nel. «Xnop B )XM3HM YenoBeKa»

B 4dnoHun obbvegomHeHHbIMM cunaMm  HaumoHasbHOro
WHCTUTYTa 340poBbA U [lpepeKTypHOro YyHMBepCUTETa
Cnp3yokun 6b110 NpoBeAeHO nccienoBaHue. Y4yeHble BbISCHUIN,
4YTO eCTeCTBEeHHble OpraHu4yeckme BelwlecTBa BCTynawT B
peakuuio C XJOpPUPOBaAaHHOW BOAOW W3-Nohd KpaHa, obpa3sys
oracHble CoOeNHEHUS, KOTOPbIEe MOTYT CJIY>XUTb NMPUYNHON paka.
Takne coeomHeHUsa HasbiBaTCA MX, To ecTb «MyTareH UKC»
NN «HemsBeCTHbIN MyTareH».

3agaHuns:

1. NMpennoxunte cnocobbl yMeHbLUEHUA A00BUTOIMO BANAHUSA
XJlopa B NMUTbLEBON BOLE HA OpPraHM3M 4yesioBeka.

2. Ncxonsa n3 cBoen XKN3HEHHON MPaKTUKMN,
NPMBAN3NTENBHO pacCYNTaNTe, CKOJIbKO XJI0PUPOBAHHON BOAbI
Bbl UCMOJIb3YEeTe B TeYeHne OHA U ONA KaKuX uenen?

3. Kakue opraHbl 4yenoseka Oonblue BCEro cTpafatoT OT
BO34eNCTBMA XJs10pa?

4. Kak BAuAeT XJIopupoBaHHas BOOa Ha 4esloBeKa Mnpw
KyrnaHuun?

5. Hanmgute mOONONHUTENBbHYID WHAOPMaAUUIO O 3aMeHe
xJsiopa npu obe3zszapaxmMBaHUM BObI.

6. Wccnepgynte pas3nmyHble ToOBapbl ObITOBOM XuMUK B
cBOEM gomMe. CoCTaBbTe CMUCOK XJIOpCoAEPKALLMX COeaNHEHNN,
YKaXxxute mepbl 6besonacHoCTM npu paboTe ¢ HUMN.

Kenc Ne2. «BogopogomMmobunm - war B byayuiee»

ABTomobunnm Honda FCX Clarity Ha BOAOPOAHbLIX TOM/INBHbIX
371leMeHTax e3adaT no pgoporam EBponbl ¢ 2009 roga. B 2011
rogy Honda npucoeounHwunacb K €eBpPONENCKOMY MNapTHEpPCTBY
akonornyHon sHeprum (Clean Energy Partnership), nocne 4ero
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BblBeJsla Ha NepBbIN MNJaH NPOM3BOACTBO 3KOJIOFMYECKU YUCTbIX
apTomobmnen. A Ha T[latomMm MOCKOBCKOM MexayHapOoaHOM
aBTocasioHe BA3 npenctaBu/sl CBOKO HOBUHKY «Jlaga-AHT31» C
bannoHamm Bogopona v Kucaopoaa.

3adaHuns:

1. Moyemy MHOrue aBTOMOBUbHbIE KOMMaHuu
pa3pabaTbiBatoT aBToOMobunun, paboTawwme Ha BOAOPOAHOM
Tonanee?

2. Kak BbIxJlonNHble rasbl aBTOMObOMnen, paboTatoWwMx Ha
yrneso4opoOaHOM TOMJINBE, BJINAIOT Ha 300POBbe 4Yenoseka?

3. Kakune «+» 1 «-» Bbl BUANUTE Y Bogopogomobunen?

4. Hanaunte OONOJIHUTENbHY UHpopMauuw o6 ux
YCTPONCTBE.

5. Ecnn B Bawenm cembe WIM Yy BalUX 3HAKOMbIX eCTb
aBToMOBMAKM, nMoacyYUTanmTe, CKOJNIbKO NpubnnsnTenbHO NUTPOB
OeH3nHa, ra3a n Kakom MapKun NCMNosiblyeTe eXXxeaHEeBHO.

6. Kakme BewectBa W B KakKOM KoJn4yecTtBe MOryT
HaXOAMTbCS B BbIXJIOMHbIX Fa3ax Balnx aBToMmobunen?

2.2.3. YyebHO-uccnepoBaTesNbCKUM NPOEKT

YyebHo-nccnenoBaTeNbCKUN MPOEKT SABNSETCSHS OCHOBHbLIM
crnocobom oueHKN pe3ysibTaToB 00y4YeHUsA, ChOPMUPOBAHHBLIX Y
obyyaloLmxca B Xxoae 0CBOEHUSA NMPUKAAOHOMO MOOYNSA XUMUKN B
pasgenax 9.1. n 9.2. WccnepoBaHne M XMMUYECKUN aHanu3
obbekTOoB 6Uochepbl/TexHocdhepbl (C  ydyeToM  bByayuien
npodeccrnoHasibHON OesaATeNbHOCTH).

NpuBegemM npuMep MNPoOeKTHOro 3adaHusa, paboTa Han
KOTOPbIM Ha4yMHaeTCcs C Hayana pasgena, a JgeTasbHoe
BbIMOJIHEHME 3afaHWW B rpynmnax n odpopmsieHne pesysibTaToB
MPOEKTHON [eATesIbHOCTU MNPOU3BOAUTCA B KOHLE WU3Yy4YeHUs
pa3fnena.

Obwan TeMa NpoekTa, NpuBeaeHHas HMXe, B AaJiIbHENLLEM
AeKoMno3supyeTcsa no paceTtHoOMy MPUHLKMY B 3aBUCMMOCTU OT
nosnyyaemon obyyvawowmmMuca creumanbHOCTU (npodgeccunn), a
Tak>XXe Kaxkgas rpynna MoXXeT paccMoTpeTb bonee yrnybneHHo
oauH ©n3 obs3aTenbHbIX coAep>XaTeflbHbIX KOMMOHEHTOB
(nooTem) npoekTa.
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HasBaHue npoekKTa: CoCTaBsieHne npoeKTa
LBEeTHWKa/capa/oropogamM B 3aBUCMMOCTM  OT  COCTaBa
NpoOaHaIN3UPOBaHHbIX MOYB.

Mpobnema wuccnepoBaHuA: onpenesieHne BO3MOXXHOCTWU
pa3buBKN LBETHNKA B COOTBETCTBUM C AN3aNHEPCKMM 3arnpocoMm
n HeobxogumMoCcTu apganTaynm AOM3anHEpPCKOro npoekTa K
MOYBEHHbIM W KJIMMATUYECKUM YCNIOBMAM Ha OCHOBaHUWN
nccnenoBaHUa XMMUYECKOro CcocCTaBa MO4YB MNPenJslioKeHHOro
y4dacTKa.

Lens npoekTa: onpenenntb BJAUAHME XUMNYECKOro
coCTaBa MOYB Ha NpPeasioKEHHOM Yy4yaCTKe Ha acCCoOpPTUMEHT
pacTeHNNn, pPeKOMEeHOOBaHHbIX K rMocafgke nOnsa peanmsauumn
BblIOpaHHOro AM3anmHEpPCKOro NnpoekTa.

3apayu npoekKTa:

1) nccnenoBaTb  XMMUYECKUMWM  COCTaB,  CTPYKTYpPY,
KMCJ/IOTHOCTb NO4Bbl Ha MPeasIoKEHHOM Yy4acCTKe;

2) nccnepoBaTb WMHCOMAUMIO OTBEOEHHOro ANs LUBETHUKa
y4acTKa;

3) NpennoXuTb Mepbl MO YAyYWEHUI0 KadecTBa MNOYBbI
nyTeM BHeCeHMA pasindHbiXx yaobpeHun w pobaBoK Ha
npeasiokKeHHOM y4acTKe B cJslydae HeobxoammocTu;

4) onpenennTb aCcCOPTUMEHT pPacTEHUM B COOTBETCTBUU C
BbIABJIEHHLIMN OCOBEHHOCTAMM UCCNEeO0BAaHHOrO0 Yy4yacTka MU
AN3aNHEePCKUM 3anpoCcoM;

5) cocTaBUTb NOCaf04YHYO BEAOMOCTb;

6) noaroToBUTb M Ny6ANYHO NPeacTaBUTb Npe3eHTayuto no
TeMe NpoeKTa B KOMaHae.

Pe3ynbTaTbl OOy4YeHUs:

- onpenenaTb NepeyeHb HeobxoOAuMbIX WMCCen0BaHUN
XUMNYECKOro CoCTaBa MNO4YB W y4YacTKa 0N COCTaBJIEHUS WU
afjantaunun paHee pa3paboTaHHOro NpoekTa LUBETHUKA;

- ONuUCbIBaTb 3aBUCMMOCTb aCCOPTUMEHTa pacTeHun OoT
KavyecTBa NpensioXXeHHOoM rnoYebl 419 00yCTpoONCTBA LLBETHUKA;

- CNnocobHOCTb WNCMONb30BaTb COBPEMEHHbLIE CpeacTBa
MOMUCKa, aHaaM3a W  WUHTepnpeTauunm  wnHdopmauum, n
MH(POPMALMNOHHbIE  TEeXHONOrMMm  AONna  BbIMOJHEHWS  3ajad
npodgeccrnoHasnbHOW gesatenbHocTn (OK-2);
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- CNocobHoCTb 3(heKTUBHO B3auMMOOENCTBOBATb U
paboTaTb B KosNekTnBe n komaHae (OK-4).

Pe3ynbTaT NpoeKTHOM paboTbl obyvalowerocs:

- MakeT / BugeomaTepuan / nevyaTHble cpencrtea / 3D-
MOLEesIN KOCMUYECKON TEeXHOJI0OMMK; npeseHTaund pesysbTaToB
nccrenoBaHus Ha npodeccnoHasbHbIX KOHKYpCax.

dopMa npencTtaBsIeHUA  pe3ysibTaTOB MNMPOEKTHOM
paboTbl:

- 3awmTa  npoekTta C  UCNOJZIb30BaHMEM  CpencTs
BM3yasin3aumm wn OeMoHCTpauunm npoaykta ( / ™MakeTta /
BUgeomaTepmasa / nedaTHbiX cpencts / 3D-mopmenu (npw
Han4mn).

BOo3MO)>XHbIe BapuaHTbl TEM NPOEKTOB:

1. WccneposaHMe cocCTaBa MUHepasbHOW BOAbl WU
pekoMeHaaunmy no ee NCrosib30BaHuIo.

2. WccnepoBaHme pa3spyllamowero OencTtesms NpupoaHON
BOAbl HA CTpPOUTEsIbHbIE MaTepunabl.

3. CocTaBjieHMe npoekTa LUBeTHUKa/oropoda/cajga B
3aBUCMMOCTM OT COCTaBa [MpoaHa/lN3NPOBaHHLIX TO4YB B
COOTBETCTBMM C AM3ANHEPCKUM  3anpocoM (MOHOXPOMHbIN
LIBETHUK, LBETHUK OLHOJIETHNKOB, MHOIOJIETHUKOB,
ANeKopaTUBHbLIN oropoa n ap.).

4. CocTaBneHne cbanaHCMPOBAHHOIO MEHI Ha [eHb
(Hepen) B 3aBUCUMOCTU OT COAEPXKAHUA XUMMNYECKNUX MaKPO ”
MWUKPO3JIEMEHTOB B NPOAYKTaX MUTaAHNA.

5. WccnepoBaHue KavyecTBa NMUTbEBOW BOAbI.

6. WccnepoBaHme npob BOOOMNPOBOAHOW BOAbl Ha nNpeameT
YCTPaAHEHUS XXECTKOCTW.

7. YCTpaHeHne »XeCTKOCTU BOAbl B CEJIbCKOXO3ANCTBEHHOW
neaTenbHOCTH.

8. KOHTpOJIb Ka4yecTBa TEXHUYECKOW BOAbl pPa3HbIX BUOOB B
cooTBeTCTBMU C MmeToankamu no MNOCT.

9. Co3aHne neKopaTUBHOW LUTYKATYPKW.

10. MNMnrmMeHTbl B U3aenunsax U3 cTeksa.

11. WccneposaHme paspyllalowero OencTtema BOAbl Ha
CTpouUTEesIbHblE MaTepuabl.

12. OueHKa cocToaHns Bo3ayxa paboyven 30HbI cneumanncTa
(TexHonora, cTpouTena wu T.N.,, C y4veToMm obnactu
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I'IpO(peCCI/IOHa}'IbHOVI neaTenbHOCTN) B CcoOoTBETCTBUNN C
HOPMAaTUBHbIMN OOKYMEHTaAMWN

2.3. OueHo4YHblIe cpencTBa NMPOMEe>XXYTO4YHOM
aTrecTtauuMv no AucuungmHe «XmMmua»

[MpoMe)XyTo4yHasa aTTecTaums no gucyuniamHe «XuMusa»
npoBoONTCA B (popMe 3K3aMeHa. KaxAObll 3K3aMeHaUWOHHbIN
bnneTt cocTonT U3 Tpex 3afaHun: 1) TeopeTnyeckoe 3afaHne B
BUAE BOMNpoca W3 TeopeTUHecKoro copep>XaHus OCHOBHOMoO W
npUKIagHoOro Moaoynew; 2) npakTuyeckoe 3ajaHune
(cocTaBneHne ypaBHEHUN XUMUYECKUX peakKuunm C y4dacTUeM
HeopraHMYeCcKMxX WM OpraHnYeCcKMx BewecTB, B T.4. Lernoyvyek
MpeBpaLlleHNn N  KaYeCTBEHHbIX peakuun obHapyXeHus;
XUMNYECKNX  HOpMyn  HEOPraHM4YeCKUx UnU  opraHnvYeckux
BEWEeCTB, B T.4. CTPYKTYPHbIX; 3adaHUSA N0 HOMEHKNaType
HEeoOpraHMYeCKNX N OPraHNYEeCKMX BELLECTB; OLEHKA U3MEeHeHUs
CKOPOCTU XUMUYECKOW peakumm Wn Hanpab/eHUs CMelleHns
paBHOBeECKUA C UCnoJsib3oBaHMeM npuHuuna Jle-UlaTtenbe; oueHka
XUMNYECKOro coctaBa U ob6oCHOBaHME MPUMEHMMOCTUN ODbbeKkTa
bno- nnn TexHocgepbl N T.M.); 3) pacyeTHas 3ajada (pacyeTsl
MO YPaBHEHWUID XMMUYECKUX peakuun, pacyeT MacCOBON [0S
(Maccbl) XMMUYECKOro »snemMeHTa (coeguHeHNda) B MoOJieKye
(cmecn); onpepneneHue npocTtenwen ¢GOpPMyJsibl OpraHUYeCcKow
MOJIEKYJIbl, NCXOOA W3 3JIEMEHTHOro coctasa (B %); pacyeTbl
TEennoBbiX  3(P(PeKToB  XUMUYECKUX  peakuun, pacyeThl
3aBMCMMOCTUN CKOPOCTU XUMUYECKON peakunm OoT KOHLUEeHTpauun
n TemMnepaTypbl 1 T.M.).

NMpnBegemM NpuMep s3K3amMmeHaunoHHoro buneTa.

3apaHue 1.

Kakon pacTBOpP WCMONb3YIOT AOJ19 KadeCTBEHHOW peKuuwu
onpeneneHna xnopupos, 6pomuaooB, woanaos? HanuwuTte
ypaBHEHUS peakunm n obocHymnTe oTBeT.

3apaHue 2.

HaHa cxeMa npespaLleHnn.

C2H5OH Al203, 400° KMnO4, H20, 0-20° HBr (n36.), t t
,H40

MponunwnTe BCe peakuunm v onpenennTb BewecTtBa X1, X2,
X3.
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3apnaHue 3.
Onpegenute MaccoBble OOJIN XUMUYECKUX 3SJIEMEHTOB B
okcnpae antoMmnHma Al,Os 1 BbipasnTe nx B NpoUeHTax.
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3akKJiloueHue

Taknm obpa3om, hoHO OLLEHOYHbIX CPeACTB MO ANCUUNIINHE
«XUMNg»  COCTOUT U3  OLUEHOYHbIX CpencTtB  TeKyllero,
pybe>xHoro (TemaTn4eckoro) KOHTpOJIA 7 3a0aHUN
MPOMEXYTOYHOU aTTecTaumnn.

B y4yebHO-MeTOONYECKOM KOMIMJIEKCE NpuUBEOEHbI MPUMeEpS.I

3a4aHuN, KOTOpble ABNAIOTCS Mo OeJIbHbIMU. Ka>x bl
npenogasaTesib, B CBOK oO4Yepedb, B paMKax CBOeWn
MeToONYEeCKOU NesaTenbHOCTM cam NpoeKkTunpyeT n

pa3pabaTbiBaeT cpencTtBa O0Oy4YEHUSs U KOHTPONSA, a TaKxKe
BbibMpaeT MeToAbl M OpraHusauMoHHble ¢(opMbl MUCxoa4s W3
OpraHn3aUNOHHO-NeJarorn4eckmnx ycnoBum obpa3oBaTeNbHOro
npouecca, cobCTBEHHOro OnbiTa, YPOBHSA MOArOTOB/EHHOCTU U
MOTUBaLUNN CTYOEHTOB.
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