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1. MacnopT OLEeHOYHbIX CPEeacTB NO AUCLUUNZIUHE «KXUMUA»

Ona  dopmMMpoBaHUA, KOHTPONA WU  OUEHKUM pe3ynbTaToB OCBOEHMUS
obuweobpasoBaTeNbHON AUCUMNANHBI «XUMUA» pa3paboTaHa cUCTEMA OLEHOYHbIX
MepPOonpPUATUI, yunTbiBatowwaa TpeboBaHua ProC COO (npegmeTHble pe3ybTaTbl)
n ®rocC CMNo (obwme 1 npodeccMoHaNbHbie KOMNETEHLMN).

BakHOM 0COHBEHHOCTbIO CMPOEKTUPOBAHHOM CUCTEMbI OLEHUBAHMA ABNAETCA
COr/IaCOBAHHOCTb OLEHOYHbIX MEPONPUATUIA U 3aNNaHUPOBAHHbLIX PE3ynbTaToB
oby4yeHua. Kaxkaoe oueHoOYHOEe MeponpuUATME HanpaBaeHO Ha GOPMUPOBAHNE NN
n3MepeHune 3HaHuA / yMmeHMA B KOHTEKCTE, YKa3aHHOM B pe3y/ibTaTe 0bydyeHus.

B ancumnamHe «XMmnsa» K OCHOBHbIM OLLEHOUYHbIM MEPOMNPUATUAM OTHOCATCA:
3aflaHuA B TecToBOM popme, NpaKkTUYecKme 3a4aHMA Ha COCTaBNIEHME YPAaBHEHUMN
peakuui, KnacCMPMKaLUIO M HOMEHKNATYPY XMMUYECKUX COEAUHEHWNI, PacyYeTHble
3afayM, nabopatopHble paboTbl, MNPAKTUKO-OPUEHTUPOBAHHbIE  3a4aHUA
(pacyeTHble n TeopeTUYeckme). B npuKnagHbiXx MOAYNAX B KayecTBe OLEHOYHbIX
MEepPONPUATUIN TaKXKe 3anNaHMPOBaHbl Kehcbl U y4yebHO-uccnegoBaTeNnbCKUe
NpPOEKTbI.

Peanunsaumsa oueHOYHbIX MEPONPUATUI NO XMMUN 3aNIaHMPOBAHA B paMKax
TEKYyLLEero, pybexHoro (TeMaTMYecKoro) KOHTPOA U MPOMENKYTOUYHOM aTTecTaLunm
no AnCuUnnAnHe.

Cuctema OUEHOYHbIX MEeponpUATUM MO XMMWUK MpeacTaBAeHa B Mnacnoprte
OLLEHOYHbIX cpeacTs (Tabnnua 1).



Tabnnua 1. NacnopT OLEHOYHbIX CPeACTB NO AUCUMNAUHE «XuMUA» (BapuaHT 2)

Ne Mogaynb / Pasaen / Tema Pe3ynbtat 06yuyeHus TUNbl OLEHOYHbIX MepPOonpPUATUIA
I OcHOBHOe cogepXKaHue
1 ([Paspgen 1. OcHOBbI CTPOEHUA dopmynuposaTtb 6a30Bble NOHATUA U
BelecTsa 3aKOHbI XMMUMU
1.1 |CrpoeHMe aToMOB XumMMYeckmx |CocTaBnATb XMMUYECKue Gpopmybl 1. Tect «CTpoeHME aTOMOB XMMMUUYECKUX 3/IEMEHTOB U NPUPOAA
3/1leMeHTOB U Npupoaa coeguHeHN B COOTBETCTBUM CO XUMUYECKOM CBA3UY.

XMMUYECKOM CBA3U CTeNeHb OKUC/TIEHUA XMMUNYECKUX 2. 334a4M Ha coCTaBAEHME XMMNYECKNX GOPMYN ABYXaTOMHbIX
3N1eMEeHTOB, UCXOAA U3 BaIEHTHOCTM U |coeanHeHUn (OKCcnaoB, cynbdraos, rmapuaos v T.n.)
3N1EeKTPOOTPULLATENBHOCTHU

1.2 |NeprogmyecKmin 3aKOH U XapaKtepnsoBaTb XMMUYECKMe MpaKTUKO-OPUEHTMPOBAHHbIE TEOPETMYECKME 3a4aHMA Ha

Tabnnuya A.N. MeHaeneesa 3/1eMeHTbl B COOTBETCTBUM C UX XapaKTepusaLmio XMMUYECKUX 31eMeHToB: «MeTannnyeckue /
NONOXEHNEM B NEPUOLNYECKOM HemMeTaNInYecKme CBOMCTBA, 3/IEKTPOOTPULLATENNIBHOCTb U
cucTeme XMMMYeckux snemenTos .M. [CPOACTBO K 9NEKTPOHY XMMMUYECKUX 3/IEMEHTOB B COOTBETCTBME C
MeHpeneesa WX SNEKTPOHHbBIM CTPOEHNEM U NMOJIOXKEHUEM B NEPUOLUYECKON

cucteme Xxmmunyeckmx anemeHTos .1. MeHaeneesa»
2 [Paspgen 2. Xumuueckue CocTaBnATb YpaBHEHUA U CXEeMbl KoHTponbHana pabora

peakuuun

XMMUYECKUX peaKu.Mﬁ

«CTpOEHMe BelwecTBa U XmMmunyeckune peakymmn»




Ne Mogaynb / Pasaen / Tema Pe3ynbtat 06yuyeHus TUNbl OLEHOYHbIX MepPOonNpPUATUIA
2.1 |Tunbl XUMUYECKUX peaKLLUi CocTaBnATb peakLunm coeguHeHus, 1. 3apa4mM Ha coCTaBNEeHME YPaBHEHNIN peaKLmit:
pa3noxeHusa, obmeHa, 3amelleHna, |- CoeaAMHEHMA, 3aMeLLEHNA, Pa3/IoKeHMA, 0bMeHa 1 peaKkLmii ¢
OKUCNTE/IbHO-BOCCTAHOBUTE/IbHbIE  [y4aCTUEM KOMMIEKCHbIX COeAUHEHUI (Ha npumepe
peakumn n peakuunm rMAPOKCOKOMMNIEKCOB a/IIOMUHUA U LIMHKA);
KomnnekcoobpasoBaHma (Ha — OKMCINTENIbHO-BOCCTAaHOBUTE/IbHbIX PeaKL MM C
npumepe rmapoKCOKOMMIEKCOB NCNONb30BaHMEM MEeTOoAa 3NIeKTPOHHOro 6anaHca;
aIlOMUHUA U LMHKA) C y4acTnem — C y4acTMeM KOMMJIEKCHbIX coeauMHeHnn (Ha npumepe
HeopraHMYecKuX BeLLLecTs rMAPOKCOKOMMNIEKCOB LMHKA U aIIOMUHMA).
2. 3a4a4M Ha pacyeT KoMYeCTBEeHHbIX XapaKTEePUCTUK NPOAYKTa
peakuum coeMHEHMA; MacCcoBOM UAN 06 bEMHOM 40K BbIXOAA
NPOAYKTa peakunm coeanHeHUsa OT TeopeTUUYeCKU BO3MOXKHOrO;
06bEeMHbIX OTHOLIEHW ra30B; KOIMYECTBEHHbIX XapaKTEPUCTUK
NCXOAHbIX BELLECTB U MPOAYKTOB peakuuun; maccobl (06bem,
KOZIMYECTBO BELLECTBA) NPOAYKTa peakLumu, ecam oaHo 13
BELLLEeCTB AAHO B BMAE pacTBOpa C onpeaeieHHON MaccoBoMn
[01eil pacTBOPEHHOrO BeLLecTBa
2.2 |3neKTponutTUuecKas CocTaBnATb ypaBHeHUA xummyecknx |1. 3a4aHuMA Ha COCTaBAEHUE MONEKYNAPHBIX U MOHHbIX Peakuui C

Anccoumaumsa U MOHHbIM 0bmeH

peakyunn NOHHOro obmeHa ¢ y4yacCTuem
HeopraHn4eCKnx BeLlLecTs

y4YacTMeM OKCUA,0B, KUC/IOT, OCHOBAHWIA U CONEN, MOHHBIX
peakumi rmaponnsa conen, yctaHoBNeHNE N3MEHEHUS
KMCNOTHOCTU cpeapl.

2. NabopaTtopHana paboTa «Peakuum rugponmnsa»




Ne Mogaynb / Pasaen / Tema Pe3ynbtat 06yuyeHus TUNbl OLEHOYHbIX MepPOonNpPUATUIA
3 Pasgen 3. CTpoeHue U cBOICTBa UccnepoBaTb cTpoeHue u ceoiictBa |KoHTposbHas pabota «CBOMCTBA HEOPraHUYECKUX BELLECTBY
HEeOpPraHUYEeCKNX BELLLECTB HEOpraHU4ECcKnX BeLLecTs
3.1 |Knaccudmkaums, HomeHknatypa |KnaccuoumumposaTb HeopraHmyeckue |1. Tect «HomeHKNaTypa M Ha3BaHWE HEOPraHMYECKMX BELLECTB
N CTPOEHME HEOPTraHMYECKMX BELLECTBA B COOTBETCTBUU C UX ncxo4A U3 UX XMMMYECKon Gopmyibl MAM COCTaBNEHME
BELLECTB CTpOeHMEM XMMMYECKON popMynbl UCXOAS U3 Ha3BaHMA BeLLLEeCTBA NO
MEeXAYHAPOAHON NN TPUBMANIBHON HOMEHKNATYype».
2. 3a4a4m Ha pacyeT MaccoBOM 40K (MacCbl) XMMUYECKOTO
afemeHTa (coeanHeHns) B monekyne (cmecu).
3. MNpakTnyeckune 3a8aHunA No KNaccuprKkaunum, HOMeHKNATYPE U
XMMUYECKUM POpMYNam HEOPFraHUYECKMX BELLECTB Pa3/INYHbIX
KN1acCoB.
4. MNpaKTU4ecKkMe 3a4aHNA Ha onpeaeneHne XMMNYeCKon
AKTUMBHOCTM BELLECTB B 3aBMCMMOCTM BMAA XMMUYECKOM CBA3M U
TUMA KPUCTANNIMYECKOM peLIeTKN
3.2 |DPu3MKO-XMMUYECKMe CBOMCTBA |YCTaHaBAMBATb 3aBUCMMOCTb PU3nKo- 1. TecT « OCOBEHHOCTU XMMUYECKMUX CBOMCTB OKCUAOB, KUCNOT,

HeopraHn4eCKunx BeLlLecTs

XMMUYECKUX CBOMCTB HeOopPraHn4YecKnx
BewecTs OT CTPOEHNA aTOMOB U
MOIEKYN, a TaKXXe TUNna
KpVICTaJ'IJ'IW-IeCKO[;i peLWweTKn

OCHOBaHMN, aMdOTEPHbIX TMAPOKCUAO0B U CONEN».

2. 3a4aHnA HA COCTaBNEHME YPAaBHEHUN XUMUYECKNX PeaKLUN C
y4acTMeM NPOCTbIX U CIOMKHbIX HEOPraHNUYECKMX BELLECTB:
OKCMA0B METaN/I0B, HEMETaNN0B U aMbOTEPHbIX IN1EMEHTOB;
HEeopraHMYeCcKUX KUCNOT, OCHOBAHWUIN N aMPOTEpPHbIX
rTMAPOKCUAO0B, HEOPraHMYECKUX COMEN, XapaKTepPU3YOLWMX UX
CBOWCTBA M cNOCO6bI NOAYYEHMA.




Ne Mogaynb / Pasaen / Tema Pe3ynbtat 06yuyeHus TUNbl OLEHOYHbIX MepPOonNpPUATUIA
3. MpaKTUKO-OpMEHTUPOBAHHbIE TEOPETUYECKME 334aHUNA Ha
CBOWMCTBA M MNOJly4EeHNE HEOPraHMYECKNX BELLECTB.
4. NabopatopHasn paboTa «CBOIMACTBa METANNIOB U HEMETA/INIOBY
3.3 |MpownssoacTBo HeopraHMyecknx |OB60OCHOBbLIBATL 3HAYEHUE U MpaKTUKO-OpMEHTUPOBaAHHbIE 33ZaHMA NO COCTaBAEHUIO
BELLLEeCTB. 3HAYeHMe U npUMeHeHne HeopraHNYeCcKmx XMMMUYECKUX PEAKLUI C y4acTUeM HeEOPraHMYeCKMX BELLECTB,
npumeHeHue B bbITy 1 Ha BelLecTs B 6bITOBON U MCNoab3yeMblX A1A UX UAEHTUPUKALMM U NPOMBbILLNEHHbIX
NpPoOun3BOACTBE NPOW3BOACTBEHHOM AeATENbHOCTH cnoco60B NonyyeHus
yesioBEKa UX GU3NKO-XMMUYECKUMM
CBOMCTBAMM
4 Pasgen 4. CTpoeHue 1 cBOMCTBa UccnepoBaTtb CTpOeHME U CBOUCTBA KoHTposbHasa pa6ota
« 7 »
OPraHMYECKNX BELLECTB OpraHMYeCcKUX BELLLeCTB CTpoeHue 1 CBOMCTBA OPraHUYECKUX BeLLecTs
4.1 |Knaccndukaumsa, CTpoeHne u KnaccudumuympoBatb opraHmMyeckme 1. 3apaHunA Ha coCTaBaeHME Ha3BaHWUI OPraHMYECKUX COeaUHEHUI

HOMEHKNATYpPa OpraHNYeCKnX
BeullecTs

Beulecrtsa B COOTBETCTBUN C UX
CTpoeHnem

No TPMBUANBHOM UNU MEXAYHAPOAHON cMcTeMaTUYECKOM
HOMEHKNaType

2. 334aHNA HA COCTaBNEHME MOHbIX U COKPALLEHHbIX
CTPYKTYPHbIX GOPMYI OPraHMYECKMX BELLECTB OTAE/bHbIX K1accoB
3. 3agaun Ha onpeaeneHune npoctenwen Gopmybl OPraHNUYECKON
MOJIEKY/Ibl, UCXOAA U3 3NEMEHTHOrO cocTaBa (B %)




Ne Mogaynb / Pasaen / Tema Pe3ynbtat 06yuyeHus TUNbl OLEHOYHbIX MepPOonNpPUATUIA

4.2 |CBOWMCTBA OPraHNUYECKNX YcTaHaBnMBaTb 3aBUCMMOCTb PU3UKO- | 1. 3a4aHMA HA COCTaBNEHME YPABHEHWNI XMMUYECKUX PEAKLINIA C
coeguHeHUN XMMUYECKMX CBOMCTB OPraHUYECKMX  |ydacTMem opraHMYecKMx BeL,ecTB8 Ha OCHOBAHWM MX COCTABaA U

BELLECTB OT CTPOEHMA MOEKY CTPOEHMUA.
2. 3a4aHus Ha COCTaB/IEHNE YPABHEHU XUMNYECKUX PeaKLUN,
WUNNIOCTPUPYHOLLMX XMMUYECKME CBOMCTBA C Y4ETOM MEXaHM3MOB
NPOTEeKAHUA AaHHbIX Peakuunii U reHeTUYeCKon CBA3U
OpPraHMYEeCKMX BELLLeCTB Pa3HbIX K/1accoB
3. PacyeTHble 33434M NO YPaBHEHMAM peaKumii C y4acTUem
OpraHMYecKux BeLLecTB.
4. NNabopaTtopHasn paboTa «[onyyeHne 3TUNEeHa U U3yYeHne ero
CBOMCTB»

4.3 |OpraHunuecKue BeLLecTBa B O60CHOBbIBaTb 3Ha4YeHME U MpaKkTUKO-OpNEeHTUPOBaHHbIE 3a4aHUA MO COCTAaBNEHUIO
XU3HeaAeATeIbHOCTN YeI0BEeKa. [NPUMEHeHMe OpraHNYeCcKMX BELECTB |XMMUYECKUX PeaKLMi C y4acTMeM OpraHMYeCcKuX BELLecTs,
Mpon3BoACTBO M NpUMeHeHUe |B HbITOBOM M NPOM3BOACTBEHHOM NCNONb3yeMbIX A5 UX NAEHTUDMKALUKM B BbITy 1
OpraHnYecKnx BeLLecTs B AeATeNbHOCTM YenoBeKa UX GU3NKO-  |NPOMBbILLNEHHOCTMU.

NPOMbILNEHHOCTH XMMMUYECKMMU CBOMCTBAMM
5 |Pa3pen 5. KuHetnueckue un UccnepoBatbh paBHOBecUue U cKopocTb| KoHTponbHaA pabora
TepmMmoauHaMu4yecKkue XMMUYECKUX peaKuum «CKOpPOCTb XMMUYECKOW pPeaKkLun U XuMuyecKkoe paBHOBecue»
3aKOHOMEPHOCTU NPOTEKAHUA
XMMUYECKUX peaKuum
5.1 [KuMHeTMyecKkme 3aKOHOMepPHOCTHU [UccnenoBaTb BANAHME KOHUEHTpaumu [ 1. JlabopaTopHaa paboTa Ha Bbibop:

NPOTEKAHUA XMMUYECKUX
peakumm

pearmpyroLLmx BELLECTB U
TemnepaTypbl Ha CKOPOCTb

— «OnpepgeneHne 3aBUCUMOCTM CKOPOCTU peaKL MM OT
KOHLEHTPALMW pearmpyomx BeLwecTs»;




Ne Mogaynb / Pasaen / Tema Pe3ynbtat 06yuyeHus TUNbl OLEHOYHbIX MepPOonNpPUATUIA
XMMUYECKUX peaKLLni — «OnpeaeneHne 3aBUCUMOCTM CKOPOCTU peakLunm ot
Temneparypbi».
2. NpaKTUKO-OpMEHTUPOBAHHbIE TeopeTUYecKme 3aaHunA Ha
aHann3 $aKTopPOB, BAUAIOLLMX HA U3MEHEHWNE CKOPOCTH
XMMMYECKON peakLmm
5.2 |TepmoaunHamunyeckume MccnepoBaTb BAMAHUE U3SMEHEHUA 1. 3aga4m Ha pacyeTbl TeENI0BbIX 3PPEKTOB XMMUYECKUX PeaKL Ui
32aKOHOMEPHOCTM NPOTEKAHUA  |KOHUEHTPpaLUK BELEeCTB, peakLmm W onpeaeneHne TMNa peakunu (no TennosBomy 3ppeKTy: 3K30- 1
XMMUYECKUX PeaKLUN. cpeabl M TemnepaTypbl Ha CMELLEHNEe |3HAOTEPMUYECKME).
PaBHOBecKe XMmMHNYeCcKnx XMMUYECKOro paBHOBeCUA 2. [pakTUKO-OpNEeHTUPOBaHHbIe 334aHNA Ha NPUMEHEeHUe
peakLuunn npuHumMna fle-lWaTtenbe gna HaxoxaeHWA HanpaBaeHuA
CMeLLeHNA PaBHOBECUA XMMMUYECKOWN peakLmn 1 aHanus
baKTOpOB, BANAIOLWNX HA CMELLEeHNEe XMMUYECKOro paBHOBeCHUA.
3. lTabopaTtopHas paboTa «M3yyeHne BAMAHMA Pa3IUYHbIX
baKTOpOB Ha CMeLLeHNe XMMNYECKOro paBHOBeCUA»
6 |Paspen 6. AncnepcHblie UccnepoBatb gucnepcHbie cuctembl |KoHTponbHasa paboTa no teme «iucnepcHble CUCTEMbI»
cucTembl
6.1 [duncnepcHble cuctemsl n Pa3nnyatb UCTUHHBIE PacTBOPSI, 1. 3apgaum Ha NpUroToBaeHMe pacTBOPOB.
baKTOpbI UX YCTOMYMBOCTH KONNounaHble pacTsopbl U 2. MpaKTUKO-OpNEeHTUPOBaHHbIe pacyeTHble 3a4aHMA Ha
rpyboamucnepcHble cucTteMbl Ha ANCNEepPCHbIe CUCTEMBI, UCMOJIb3YeMble B ObITOBON U
OCHOBE XMMMYECKOro 3KCNepMMeEHTa |NPOU3BOACTBEHHOM AEeATENbHOCTU Ye0BeKa.
6.2 |WccnepoBaHue cBOMCTB NccnepoBatb GU3NKO-XMMUYECKME NabopaTopHas paboTa (Ha BbIGOP):

ANCNEPCHbIX CUCTEM

CBOWCTBA pa3nnyvHbIX BNOOB

— MpuroToBneHne pacTBOPOB.;




Ne Mogaynb / Pasaen / Tema Pe3ynbtat 06yuyeHus TUNbl OLEHOYHbIX MepPOonNpPUATUIA
ANCNEPCHbIX CUCTEM — WUccnepoBaHme gUCNEPCHbIX CUCTEM.
7 |Paspen 7. KauectBeHHble UccnepoBaTb cBONCTBaA
peakuumn obHapyKeHusa OpraHMYECKUX U HEOPraHUYEeCKUX
OpraHUYeCcKux n BELLECTB C UICNO/Ib30BaHUEM
HeopraHUYeCKUX BeLLecTs KauyeCTBEHHbIX peaKLuui
7.1 |O6Hapy»keHue HeopraHMyeckux [MccnenosaTtb KayecTBeHHble peakuuun |1. JlabopaTopHas paboTa (Ha Bbibop):
KaTMOHOB M aHMOHOB HeopraHMYeCcKnX BeLLEeCTB — AHanuTHMYecKne peakumm KatmoHos I-VI rpynn;
— AHanUTMYeCKne peakumm aHMOHOB.
2. MpaKTUyecKme 3aaHNA Ha COCTaB/IEHWNE YPaBHEHMI peaKkLumi
0obHapyXeHuna KaTnoHos |-VI rpynn 1 aHMOHOB, B T.4. B
MOJIEKYNAPHON U MOHHOM popMmax.
7.2 |Ob6Hapy»KeHue opraHMyecKkmx UccnepoBaTb KayecTBeHHble peakuuu |1. labopaTtopHan paboTta (Ha Bbi6Op):

BELLECTB OTAE/bHbIX KNACCOB C
MCMNONb30BAaHMEM KAYeCTBEHHbIX
peakumm

OpraHn4Yecknx coegm HEHUN
OTAENbHbIX KN1aCCoB

— KayecTBeHHble peakumnn Ha OTAENbHbIE KNAcCbl OPraHUYEeCKMX
BELLECTB;

— KayecTBeHHbI aHaN3 OpraHNYECKMUX COeAMHEHUI NO
GYHKUMOHANbHBIM rpynnam.

2. NpaKTnyeckne 3a4aHMA Ha COCTaBNEHNE KQYECTBEHHbIX
peakumin obHapyKeHUA OpraHNYECKUX COegUHEHUN

NpodeccMoHanbHO-OpUEHTUPOBAHHOE coAeprKaHue (coaeprKaHue NPUKNAAHOIO MOAYNA)

10




Ne Mogaynb / Pasaen / Tema Pe3ynbtat 06yuyeHus TUNbl OLEHOYHbIX MepPOonNpPUATUIA
8 |(Paspen 8. OueHuBaTb NocneacTsua 6biToBoM U |3awmTa Keiica (¢ yuetom byayuieit npodpeccmoHanbHon
Xumuma B 6biTy U NPOU3BOACTBEHHOW AEATE/IbHOCTU | AeATe/IbHOCTH)
NpPoOn3BOACTBEHHOM yesioBeKa C NO3ULMIA 3KO/I0rMYecKoin
AEATeNbHOCTM YeNoBeKa 6e3onacHocTH
Xvmusa B 6bITY U OueHunBaTtb nocneacTsma 6biToBon U [Keic (c yuetom byayuiein npodpeccMoHanbHOM AeATENbHOCTH)
NPOW3BOACTBEHHOM NPOM3BOACTBEHHOW AEATENbHOCTU Bo3MOKHbIE TEMbI KEICOB:
AeATeNbHOCTM YeNoBeKa yesloBeKa C No3nLMi aKonornyeckoi |1. MoTenneHne KNMmaTa u BbICBOBOXKAEHME ra30BbIX MTMAPATOB CO
6e3sonacHOCTH OHa OKeaHa.
2. byaywume matepuanbl 4NA aBUa-, MALLMHO- U
NpPUB0opPOCTPOEHMUS.
3. HoBble maTepuanbl aNsA CoONHeYHbIx HaTapeii.
4. JlekapcTBa Ha OCHOBE PacTMUTE/IbHbIX NPenapaTos
9.1 |Pa3pen 9.1. UcchepoBaHue n UHTEepnpeTpoBaTb XMMUYECKUE 3awuTa yuebHo-nccneno0BaTe/IbCKOro NPoeKTa (¢ yuetom
XMMMUUYECKMA aHaIn3 06bEeKTOB |npoueccbl U ABneHuA B 6uocdepe 6yaywen npodeccMoHaNbHOU AeATeNIbHOCTH)
6uocodepbl
9.1.1 [OcHoBbl nabopaTopHoM BbINONHATL NO/HbLIN LUKA 1. NabopaTopHana paboTa « OCHOBbI NabOPATOPHOM NPAKTUKMY.

NPAKTUKKM B NpodeccnoHanbHbIX
nabopartopuaAx

9KCNEePUMEHTANIbHOIO UCCef0BaHNA
c cobntoaeHmem npasun 6esonacHoro
obpallleHNn ¢ BEWEeCTBaMU U
NnabopatopHbiM 0bopyaoBaHNEM

2. Tunosble pacyeTbl NO TEMATUKE IKCNEPUMEHTA.

3. 3a4a4m Ha BblYMCNEHME CpeaHero 3Ha4YeHus
3KCMepMMEHTaNbHbIX AaHHbIX, MOrPEeLHOCTH.

4. NMpeactaBneHume pesybTaToB SKCNEPUMEHTA B Pa3IMYHOM
dopme (Tabnunua, rpadmk, oTHET, 4OKNAA, Npe3eHTaumA).
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Mogynb / Paspgen / Tema

Pe3ynbtat 06yuyeHus

TuNbl OLLEHOYHbIX MEepPONpPUATUIA

9.1.2

XviMmuyeckuii aHanms npob soabl

MccnenoBaTb XMMUYECKUIA COCTaB
npob BoAbl

1. Tect «CBOIACTBa 1 COCTaB BOAbI».

2. 3agaHne « XMMWYeCcKMin cocTaB BOJbl, TUM BOAbI U cocobbl ee
npMMeHeHUA» (C NCNONb30BaHMEM HOPMATUBHbIX JOKYMEHTOB).
3. MpaKTUKO-OPNEHTUPOBAHHbIE TEOPETUYECKME 334aHMA Ha
COCTaB BO/bl U COCOObI BbipaXKeHMA KOHLUEHTPaLUMn 1 nepecyeT
KOHLEHTPauui (c ncnonb3oBaHMEM HOPMATUBHbIX JOKYMEHTOB).
4. NabopaTopHas paboTa Ha BbibOp:

— OuncTKa BOAbI OT 3arpsA3HEHUN;

— OnpegeneHuve pH BoAgbl N €€ KUCAOTHOCTY;

— OnpeaeneHne XecTKOCTU BoAbl U cnocobbl ee ycTpaHeHMA

9.1.3

XVMMUYECKUIH KOHTPOIb KaYecTBa
NPOAYKTOB NUTaHUSA

MccnepoBaTb XMMUYECKUI COCTaB
NPOAYKTOB NUTaHMUA

1. Tect «OpraHMYecKme 1 HeopraHMYecKue BELECTBA, BXOAALLME
B COCTaB NPOAYKTOB NUTAHUA».

2. NpaKTUKO-OpPUEHTUPOBAHHbIE 3343aHNA MO KY/JIMHAPHOM
TEMaTUKe.

3. NabopaTtopHan paboTa (Ha BbIOOP):

— ObHapyXeHne HUTPATOB B NPOAYKTaxX NUTaHUA;

— WUccnepoBaHme NpoAyKTOB NUTaHMA Ha HanYKMe yrnesoaoB
(MyKa, TBOpOr, MO/IOKO, MOrypT) Ha Han4Ke yrnesoaos (Kpaxman,
rN0K03a, caxapo3a)

9.1.4

Xvmunyecknit aHanmns npob
noysbl

NccnenoBaTb XMMUYECKUIA COCTaB
npo6 noysbl

1. Tect no Teme «XMMMYECKMI COCTAaB HEOPTaHUYECKUX U
OpraHUYecKmx yaobpeHuni».

2. 3agaHune «B3anmocBA3b cOCTaBa NOYBbI, TUM NOYBbI U €€
Ha3Ha4YeHUA».
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Mogynb / Paspgen / Tema

Pe3ynbtat 06yuyeHus

TuNbl OLLEHOYHbIX MEepPONpPUATUIA

3. NabopaTtopHan paboTa (Ha BbIGOP):

— O6HapyXeHMe HeopraHNYeCKNx Nnpumecein B npobax Nnoussbl;
— OnpepeneHuve pH BogHom

BbITSI>KKW MOYBbI, €€ KUCJIOTHOCTU U LLE/IOYHOCTU

9.15

NccnepoBaHue 06beKTOB
6urocoepbl

MNccnepoBaTb XMMUYECKUI COCTaB
0bbekToB brocdepbl Ha Npumepe
NPOAYKTOB NUTaHWUSA, BOAbI U NOYBbI

YyebHo-1ccnen0BaTeNbCKUI MPOEKT B 061aCT UCcCnea0BaHUs
0b6bekTOB 6MOChepbl.

BO3MOKHbIe TEMbI MPOEKTOB:

1. NccnepoBaHue cocTaBa MUMHEPANbHOM BOAbI U peKOMeHAaLmMun
Nno ee UCMNO/Ib30BaHUIO.

2. UccnepoBaHne paspyLuatowero 4enNCcTBns NpupoaHol Boabl Ha
CTPOUTENbHbIE MaTepuanbl.

3. CocTaBneHue NpoeKTa uBeTHMKa/oropoaa/caaa B 3aBUCMMOCTU
OT COCTaBa NPOaHaNM3UPOBAHHbIX NOYB.

4. CocTaBneHune cbanaHCMPOBAHHOIO MEHIO Ha AeHb (Heaento) B
3aBMCUMMOCTM OT COAEPMKAHUA XMMUYECKUX MAKPO U
MWKPO3/IEMEHTOB B NPOAYKTaX NUTaHUA.

5. UccnepoBaHMe KayecTBa NUTbLEBOW BOApbI.

6. UccnepoBaHne Nnpob BoaonpoBoAHOM BOAbl Ha NpeameT
YCTPaHEHMSA }KECTKOCTH.

7. YcTpaHeHMe KeCTKOCTU BOAbl B CE/IbCKOXO03ANCTBEHHOM
[eATeNbHOCTU
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Ne Mogaynb / Pasaen / Tema Pe3ynbtat 06yuyeHus TUNbl OLEHOYHbIX MepPOonNpPUATUIA
9.2 |Pa3pgen 9.2. UccnepoBaHue u MHTepnpeTupoBaTb XMMUYECKUE YuebHo-UccneaoBaTeNbCKMM NPOEKT (¢ yueTom 6yayuieit
XUMUUYECKUIA aHaANIM3 O6BEKTOB |Npouecchbl U ABNEHUA B TexHocdepe [(npodeccMoHaNbHOK AeATENIbHOCTH)
TexHocdepbl
9.2.1 [OcHoBbl nabopatopHoM BbINONHATL NO/HBIN LMKA 1. NabopaTopHana paboTta « OCHOBbI N1AOOPATOPHOMN NPAKTUKUY.
NPaKTUKM B NPpodeCcCMOHaNbHbIX |3KCNEPUMEHTANbHOIO NccneaoBaHma |2. TUNoBble pacyeTbl MO TEMATUKE IKCNEepUMEHTa.
nabopartopuaAx ¢ cobntogeHmnem npasun 6esonacHoro |3. 3a4a4m Ha BblMUCNEHME CPeAHErO 3HAYeHMUA
obpalleHuna c BewecTsamm u 3KCMepMMeHTaNbHbIX AaHHbIX, MOrPeLHOCTH.
nabopatopHbiM 06opyaoBaHNEM 4. NMpeactaBneHune pesybTaToB 3KCNEPUMEHTA B PA3/IMYHOM
dopme (Tabnunua, rpaduk, oTyeT, AOKNAA, NPe3eHTauus).
9.2.2 [XMMmMYecKkunit aHanus npob NccnepoBaTb XMMUYECKUIA COCTaB 1. 3agaum Ha onpeseneHMe MeTannoB, HEOPraHNYECKNUX aHUMOHOB

TEXHNYECKON BOAbl

npob TexHU4YecKon Boabl

N OPraHUYeCKUX BELLECTB B TEXHUYECKOMN BOAE Pa3HOro
Ha3HayeHwus.

2. MpaKTUKO-OpMEHTMPOBAHHbIE TEOPETUYECKME 3a4aHMA HA
COCTaB BOAbI M CNOCOObLI BbIPAXKEHUA KOHLLEHTPALUI 1 nepecyeT
KOHLLEHTPALMI (C ncnoNb30BaHMEM HOPMATUBHbIX JLOKYMEHTOB).
3. 3aaaHune «XMMUYECKUIA COCTaB TEXHUYECKOW BOAbI, TUM BOAbI U
cnocobbl ee NpUMeEHEHMA» (C UCNOIb30BaHMEM HOPMATUBHbIX
OOKYMEHTOB).

4. NNabopaTtopHas paboTa (Ha BbIGOP):

— OnpegeneHune x10pMA0B METOLOM TUTPOBAHUSA B TEXHUYECKOW
BOAE;

— OnpegeneHune KecTkoCTU TEXHUYECKOW BOAbl METOA0M

14




Mogynb / Paspgen / Tema

Pe3ynbtat 06yuyeHus

TuNbl OLLEHOYHbIX MEepPONpPUATUIA

TUTPOBAHUA

9.2.3

XnMuyeckum KOHTPO/1b Ka4eCTBa
BO34yXa

MccneposaTb cogeprkaHue
YrnekKncnoro rasa B sosayxe

1. TecT no Teme «XMMMYECKUI cOCTaB aTMOCPEPHOro Bo3ayxa U
BO3A4yXxa paboyei 30HbI».

2. NpaKTUKO-OpPUEHTUPOBAHHbIE 3343aHNA HA XMMUYECKUIA aHaANU3
cocTaBa Bo3Ayxa.

3. NabopaTtopHana pabota «OnpeaeneHue cogepaHma
YFNeKUCNOro rasa B BO3ayxe

NoMeLLEeHUA SKCNPECC-METOAOM»

9.24

XUMMYecKkmnit aHanus npob
MaTepuanoB CTPOUTENIbHO-
pecTaBpaLMOHHOM
AEeATeNbHOCTU M AM3aiiHa

WNccneposaTb Npobbl maTepuanos
CTPOUTENbHO-PECTaBPALNOHHOM
[eATeNbHOCTU U AM3aiiHa

1. MpPaKTUKO-OPUEHTUPOBAHHbIE 3a4aHNA MO XMMUYECKOMY
aHanM3y Npob maTepunanos CTPOUTENbHO-PECTABPALLUMOHHOM
[EeATeNbHOCTU U AN3aiHa.

2. NabopaTtopHas paboTa (Ha BbI6OP):

— M3rotoBneHune Kpacok (noabop NMrMeHTOB U CBA3bIBAOLLMX
Bellecrs);

— WccnepoBaHue CBOMCTB BAXKYLLMX BELLECTB HA NpUMepe runca
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Mogynb / Paspgen / Tema

Pe3ynbtat 06yuyeHus

TuNbl OLLEHOYHbIX MEepPONpPUATUIA

9.2.5

UccnepoBaHue ob6beKToB
TexHocdepbl

NccnepoBaTb XMMUYECKUIA COCTaB
0b6beKkToB TexHochepbl Ha Npumepe
TEXHUYECKOW BObl U MaTEPUAsIOB
CTPOUTENbHO-PECTaBPaALMOHHOM
AeATeIbHOCTU U An3aiHa

YuyebHo-nccegoBaTeIbCKNIA NPOEKT B 061aCTM UCC/IeA0BaHNSA

06BbeKToB TexHochepbl.

Bo3MOXHble TEMbl NPOEKTOB:

1. KOHTpO/Ib KayecTBa TEXHUYECKOM BOAbl Pa3HbIX BUAOB B
cooTtBeTcTBUM ¢ meToauKamu no NOCT.

2. Co3gaHne AeKOPaTUBHOM LUTYKATYPKMU.

3. MrmeHTbI B U3AE/1UAX U3 CTEKNA.

4. UccnepoBaHue paspyLualowlero AeMcTBnsa BoApbl Ha
CTpouTE/IbHble MaTepuansi.

5. OueHKa cocTosHMA Bo3ayxa paboyeit 30HbI cneuymanuncta
(TexHonora, ctponTena U T.M., C y4eTom obnactu
npodeccMoHanbHOM AeATEeNbHOCTUN) B COOTBETCTBUM C
HOPMATUBHbLIMM AOKYMEHTAMM
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2. OueHou4Hble cpeacTBa No AUCUUNZIMHE «KXUMUA»

2.1. OueHoOYHbIe CcpeacTBa TEKYLLEro KOHTPoAA No gucuunanHe «Xmmuma»

TeKyWnin KOHTPONb pPe3ynbTaToB 0OYy4eHUs MOXKHO  OCYLLECTBAATb
Pa3INYHbIMKU MEeToZaMM U C MOMOLLbIO Pa3INYHbIX OLEHOYHbIX cpeacTts. o
ANCUUNAMHE «XMMMA» B KayecTBe CPeACTB TEKYLLEero KOHTPOAA MPUMEHATCA
BOMPOCHI A4NA OpPraHM3aLmnm yCTHOrO M MMCbMEHHOTO ONpoca, CUCTEMbI 3a4aHUI B
TecToBo Gopme, 3a4a4MN U yNpPaKHEHUA, NPAKTUKO-OPUEHTUPOBAHHbIE 3a4aHNA
(TeopeTuyeckune, pacyeTHble, CUTyaUMOHHbIe), nabopaTopHble paboTbl U apyrue
OLLeHOYHble meponpuATUA. Huxe npuseaem Nnpumepbl HEKOTOPbIX U3 HUX.

2.1.1. Cuctembl 3agaHUM B TeCcTOBOM popme

Cuctema 3agaHuMin B TeCcToBOM Popme — 3TO copepKaTenbHaA CUCTEMA,
OXBaTblBalOLLAA B3aMMOCBA3AHHbIE 3/1IEMEHTbI 3HAaHMW. B oTanume oT TecTos, B
CMUCTEMAX 334aHNIN BEPOATHOCTb NPABMIbHOIO OTBETA Ha NOCneAyloLLee 3agaHne
MOXKET 3aBUCETb OT BEPOATHOCTM MPAaBU/IbHOTO OTBETA Ha NpeablayLme 3a4aHuNA.

Ona Toro 4ytobbl Ha OAHOM COAEeprKaTeNbHOM MaTepuane MOXKHO 6blno
COCTaBMTb HECKO/IbKO BAPMAHTOB TeCTa, KOHCTPYMpYOT 6a3y 3a4aHU B TECTOBOM
dopme. Ecnm ecTb KOMMbIOTEPHbIE MPOrpaMMbl FeHepauum TecToB, TO B
nporpammy co3gaHma Tecta BBoanTca 6asa, BKAOYaKOLWana B ceba napannenbHble
No COAEP)KaHU WU TPYAHOCTM BApPMAHTbl OAHOFO WM TOrO e 33agaHua. ITo
O3HayaeT, 4YTO MNpoBepKa 3HAHWA NPU3HAKOB, CBOMCTB, COCTaBa, QYHKUUMU
OAHOTUMHbIX 06BLEKTOB MOXKET ObITb OpraHM3oBaHa Ha 6a3e 04HOro M TOro Ke
334aHMA, MEHSAIOLWEr0O B CBOEM TEKCTEe TOJ/IbKO Ha3BaHMe 3TUX OOBEKTOB. ITU
3a4aHMA Ha3bIBaOT GACETHbIMMU, T.€. UMEILNMM NEPEMEHHbIE 3IEMEHTbI.

MpuBegem npumep cUCTEMbl 3afl@aHMN B TeCTOBOM ¢opme, BKAOYAtOLWEN
daceTHble 3agaHKA (dbaceTbl B 3a4aHUM 3aK10UYEHbI B GUTYPHbIE CKOOKM).

HasBaHue Tembl Tema 1.1 «CTpoeHne aToOMOB XMMMNYECKUX
3N1€MEHTOB M NPUPOLA XMMUYECKOMN CBA3UY

Pe3ynbTat 06y4eHua | CocTaBaaTb XMmmyeckme Gpopmysbl COEANHEHUN B
COOTBETCTBUM CO  CTeneHbto OKUCNEHUSA
XMMMUYECKUX 9/IEMEHTOB, UCXOAA U3 BaJIEHTHOCTU
N 3IEKTPOOTPULATENIBHOCTH

Obuwune KomneTeHUUN OK 01

Bbibepute oguH NpaBUbHbINA OTBET:
17



1. Atombl C 1 Si MeoT 0ANHAKOBOE YUC/IO:

A) HENTPOHOB B AApe

B) sHepreTMyecknx ypoBHemn

B) 3/1€KTPOHOB Ha BHELLHEM 3HEPreTUYECKOM YPOBHE

) aneKkTpoHoB

2. B pagy xumuuyeckmx anemeHToB Li-Be—B—C meTannnyeckme cBomcTaa:

A) ycunumatotca

B) ochabesatoT

B) He meHstoTCA

) N3IMeHALOTCA NepruoanYecKku

3. K s-afiemeHTam OTHOCUTCA:

A) K

B) S

B) Fe

) Br

4. NMyTtem coegmHeHnsa atomos nog Homepom 11 1 17 obpasyeTca BeLw,ecTso
C XMMMNYECKOM CBA3bIO:

A) NOHHOM

B) KoBaneHTHOM NonsApHOM

B) KoBasIEHTHOM HENOIAPHOM

) meTannunyeckom

5. {KoNMYecTBO 3N1EKTPOHOB B aTOME; KOJIMYECTBO IHEPreTUYECKUX YPOBHEN;
KO/NIMYECTBO 3/1IEKTPOHOB Ha NOCNeAHEM 3HEepPreTMYeCKoM YpPOBHE; KOINYEeCTBO
NPOTOHOB B A4Pe aToMa} COOTBETCTBYET

A) Homepy nepuoaa

B) Homepy rpynnbl

B) nopsakoBomy Homepy

6.{xnopuay 6apua, anmasy, ammmnaKky, CEPHOMN KUCNOTE}COOTBETCTBYET

A) NOHHaA XMMMYECKas CBA3b

B) KoBasieHTHas NonApHan XMMKUYeECcKan CBA3b

B) KoBaneHTHasA HeNoAAPHAsA XMMMYECKan CBA3b

7. {cBA3b, 06pa3oBaHHaA 3a cyeT 06pa3oBaHUA OOLLMX SINEKTPOHHbIX Nap;
cBsi3b, 06pa3oBaHHanA 3a cyeT 0606WEeCcTBAEHNA BANEHTHbIX 3/1eKTPOHOB; CBA3b,
obpa3oBaHHaA 3a CYET I/IEKTPOCTATUHECKUX CUN NPUTANKEHMA} HA3bIBaeTCA

A) NOHHOW

B) meTannnuyeckomn
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B) KoBaneHTHOM

8. {B NnopAaKe Bo3pacTaHUA MeTaN/IMYECKMX CBOMCTB; B NopaaKe ybbiBaHMA
paguyca aTOMOB; B NOPAAKE BO3PACTaHMA KUCNOTHbIX CBOMCTB NeTy4Ymnx
BOAOPOAHbIX COEANHEHUN}INEMEHTbI PACNONOXKEHbI B PALY

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

9. KaKoe 13 cyxkaeHuii BepHo gnsa anemenTtoB {VA rpynnol , IVA rpynnbl, |A
rpynnbi}

A) obuwasa dopmyna netyyero BOAOPOAHOrO coeanHeHns RH4

B) He 06pa3ytoT NeTy4Ynx BOAOPOAHbIX COEAUHEHUN

B) 0o 3aBepLIeHNA SHEPreTUYECKOro YPOBHA He XBaTaeT TPEX 3/1IEKTPOHOB

10. Cpeam BellecTs, yKasaHHbIX B paay {NH3, 02, HCl, SO2; CaO, HNO3, CI2, CO2;

H2S04, HI, CuCl2, CH4, NH3}KONM4YeCcTBO COeAMHEHUIN C KOBAJIEHTHOM NONIAPHOM
CBAI3bl0 PAaBHO

A) Tpem

B) aBym

B) yeTbipem

11. Xummnyeckas cBa3b B MOJieKynax {030Ha 1 x10pnaa Kanbuma; CEpHOM
KMCNOTbl U XN0pUAa aMMOHUA; CEPHOM KUCNOTbl U 030HA} COOTBETCTBEHHO

A) KoBaNeHTHanA NonApHasa U MOHHasA

B) KoBaneHTHas NonspHan U KOBaNeHTHasA HeNoNsAPHas

B) KoBaneHTHaA HenonApHasa U MOHHasA

Kak BUAHO M3 NpuBeAEeHHOro NpMmMmepa, Kaxxaoe paceTHoe 3a4aHNE MOXKeT
O6blITb NPeobpa3oBaHO B HECKO/IbKO Pa3NMYHbIX BapWAHTOB OAHOMO 3a4aHuA
TecToBoM cuctemol. [lpn oOpraHMsaumMm aBTOMATM3UPOBAHHOIO TEKYLLEro
KOHTPONA NOABASIETCA BO3MOXHOCTb reHepauum O6OoNblIOro KO/MYecTBa
BapMaHTOB TecTa, NpPW 3TOM 3a4aHKWA, NOAy4YeHHble U3 daceTta, byayT
napannenbHbl NO COAEPKAHUIO U TPYAHOCTU.

2.1.2. MpakTnyecKme 3agaH1A U 3a83a4uU

MpaKTuyeckme 3aAaHMs M 3a4a4yM, 4YaCTO MCNOJb3yeMble B KayecTBe
AVOAKTUYECKUX CPEeACTB B eCTECTBEHHOHAYYHbIX AUCUMMNNIMHAX, TAKXKE MOTYT ObITb
daceTHbIMU. BO3MOXKHO NpMMeEHEHMeE 33434 C BapMaHTamMu oTBeTa A48 yaobcTsa
opraHu3auum aBTOMaTU3NPOBAHHOIO KOHTPOAIA.

MpaKTnyeckme 3a4aHna 1 3a4a4m NpeacTaB/ieHbl B pa3aenax:

1. OcHOBbI CTPOEHUA BewecTBa — 3343a4M HA COCTABAEHUE XUMUYECKUX
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dbopMyn ABYXaTOMHbIX cCOegMHEHUN (OKCMA0B, CynbdUA0B, TMAPUAOB U T.N.).

2. Xumunueckue peakumm

2.1. 3apauM Ha COCTaB/fieHMEe YpPaBHEHWUM peakuunit: coeanHeHwus,
3aMeLLEeHNA, Pa3/IoXKeHUss, obmeHa W peakuMin C y4acTUeM KOMMIEKCHbIX
coeAnHeHU (Ha npumepe TUAPOKCOKOMMIEKCOB aNlOMUHUA W LUMHKA);
OKUCNUTENBHO-BOCCTAHOBUTE/IbHbLIX PEaKUUMh C  UCMNONb30BaHMEM MeToAa
3/IEKTPOHHOro 6anaHca; € y4acTMeEM KOMMEKCHbIX COeAMHEHUN (Ha npumepe
rTMAPOKCOKOMMIEKCOB LMHKA M aNItOMUHMA).

2.2. 334341 Ha pacyeT KOJIMYECTBEHHbIX XapaKTEPUCTUK NPOAYKTa peaKkumm
COeguHEeHUs; MaccoBoM UM 06bEMHOM [0AM BbIXOAa NPOAYKTA pPeakuuu
COeAVHEeHNs OT TEeOPEeTUYECKM BO3MOXKHOIO; OO6BbEMHbIX OTHOLIEHWUM Ta30B;
KO/ZIMYECTBEHHbIX XapPaKTEPUCTUK MCXOAHbIX BELWECTB M MPOAYKTOB peaKkuuu;
Mmaccbl (0bbem, KONMYecTBO BELLECTBA) MPOAYKTAa peakuuu, ecanm oAHO U3
BEWEeCTB [AaHO B BMAE pacTBopa C oOnpeAaeneHHOM MaccoBOM Aonew
pPacTBOPEHHOIO BELECTBa.

2.3. 3agaHuA Ha cOCTaBNEHME MOJIEKYNSAPHbIX M MOHHbIX PeaKLLUI C y4aCcTUEM
OKCMA0B, KWUCNOT, OCHOBAHWUM WM CONEN, WMOHHbIX pPeaKkuMn rmaposin3a conew,
YCTaHOB/NIEHNE U3MEHEHMUA KUCIOTHOCTM Cpeapbl.

3. CTpoeHue 1 CBOCTBA HEOPraHUYECKUNX BELLecTB

3.1 3agaum Ha pacyeT MaccoBOM A0aM (MacCbl) XMMMYECKOTo 31eMeHTa
(coegmHeHuA) B monekyne (cmecu).

3.2. TlpakTMyeckne 3adaHuMAa No KhaccupuKkaumu, HOMEHKNaType W
XMMMYEeCcKUm Gpopmynam HeEOPraHNYECKNX BELLLECTB PA3/IMYHbIX KN1aCCOoB.

3.3. MpaKTuyeckne 3agaHUA Ha onpegesieHne XUMUYECKOW aKTUBHOCTU
BELWECTB B 3aBMCMMOCTM BMAA XMMMYECKOW CBA3M U TUMNA KPUCTAN/INYECKOM
peLeTKu.

3.4. 3a4aHMA HA COCTaB/IEHME YPAaBHEHUN XMMUYECKUX PeaKLLUI C y4acTuem
MPOCTbIX U CIOXHbIX HEOPraHMYECKMX BELLLECTB: OKCMA0B METalI0B, HEMETaN/N0B
N aMmbOoTePHbIX 3/IEMEHTOB; HEOPraHNUYECKUX KUCIOT, OCHOBAHMIN N aMPOTEPHbIX
TMAPOKCUAOB, HEOPraHUYECKUX COJIEN, XapaKTepu3yloWMX MX CBONCTBA WU
cnocobbl nonyyeHus.

4. CTpoeHue n CBOMCTBA OpPraHUYeCcKUX Bew,ecTs

4.1. 3a4aHNA Ha COCTaBNAeHWEe Ha3BaHWUIM OPraHUYECKMUX COeAMHEHWUIN No
TPUBUANBHOWN UM MEXAYHAPOAHOM CUCTEMATUHECKOM HOMEHKNATYPE;

4.2.3a4aHUA Ha COCTaBIEHNE MOTHbIX M COKPALLLEHHbIX CTPYKTYPHbIX popmyn
OpraHUYeCcKUX BELLECTB OTAE/IbHbIX KNacCcoB.
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4.3. 3apaum Ha onpegeneHne npocTtenwen ¢Gopmynbl OpPraHUYECKoMn
MONEKY/bl, UICXOA5 U3 3IEMEHTHOrO cocTasa (B %).

4.5. 3apaHKUA Ha COCTaBNEHME YPAaBHEHMN XMMUUYECKUX PEAKLMM C y4acTuem
OpraHMYecKux BeL,ecTB Ha OCHOBAHUM UX COCTaBa M CTPOEHMA.

4.6. 3apaHMA HaA COCTaBNEHME YPABHEHUMN XMMWUYECKUX peaKkuumn,
WUNNIOCTPUPYIOWMX XMMUYECKME CBOMCTBA C Y4ETOM MEXaHM3MOB MNPOTEKaHUA
AAHHbIX PeaKLUMIM U TeHETUYECKOM CBA3M OPraHMYeCKUX BELLLECTB Pa3HbIX K/1aCCOB.

4.7. PacyeTHble 334341 N0 YPAaBHEHUAM pPeaKUMM C y4HaCTMEM OpPraHUYECcKuxX
BELLECTB.

5. KuHetnueckme u tepmoguMHamuyeckme 3aKOHOMEPHOCTU MPOTEKaHUA
XMMUYECKUX PeaKL

5.1 MNpaKTnyeckne 3a4aHuA Ha OUEHKY M3MEHEHMA CKOPOCTU XMMWUYECKOM
peakuMn n HanpaBAEHUA CMELLEHMA PaBHOBECUA C MCNOIb30OBAHMEM NPUHLMNA
Ne-lWaTenbe.

5.2 3apaum Ha pacyeTbl TENNOBbIX 3PPEKTOB XMMMUUYECKUX peakumn wm
onpegeneHve TMna  peakuum (no  TennoBomy  3ddeKTy: 3K30- MU
3HO0TEPMUYECKHUE).

6. AucnepcHble cuctembl

6.1. 3aga4ym Ha NpUroToB/IEHNE PAaCTBOPOB.

7. KauectBeHHble  peakuuMm  ObBHapy)KeHMA  OpraHUYeCcKUx M
HeopraHM4YeCcKUX BeLLecTB

7.1. TpakTuMyeckMe 3a4aHMA HA COCTAB/JEHME YPaBHEHWUM pPeaKkuui
obHapyXeHna KaTMoHoB |-VI rpynn u aHMOHOB, B T.4. B MONIEKY/IAPHON U MOHHOM
dopmax.

7.2. TlpaKTMyeckne 3a4aHMA Ha COCTaB/NEHME KAYeCTBEHHbLIX peaKuuin
0bHapyKeHUs OpPraHNYeCcKNX CoOeAUHEHUA.

9.1. UccnepgoBaHmne U XMMHUYECKUIA aHaNU3 06beKkToB Buocdepbl

1. Tunosble pacyeTbl NO TeMaTUKe IKCNepPMMeEHTa.

2. 3afaunm Ha BbIYMC/IEHUE CpeAHEero 3HayeHuA 3KCNepUMEHTANbHbIX
AAHHbIX, NOTPELHOCTW.

3. 3apaHune «XMMMYECKWit cocTaB BOAbl, TUN BoAbl M cnocobbl ee
NPUMeHeHUA» (C NCNONb30BaHMEM HOPMATUBHbIX JOKYMEHTOB).

4. 3apaHne «B3anmocBA3b coCcTaBa NOYBbI, TUM MNOYBbI U €€ HA3HAYEHUAY.

9.2. UccnepoBaHUe U XMMUYECKNIA aHaNN3 06beKToB TexHocdepbl

1. TunoBble pacyeTbl NO TEMATUKE SKCMEePUMEHTA.

2. 3agaunm Ha BbIYMC/IEHUE CpPeAHEero 3HayeHUA 3SKCNepUMEHTANbHbIX
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AAHHbIX, NOrPELHOCTH.

3. 3agaum Ha onpegeneHne MeTaNN0B, HEOPraHMYEeCKUX aHMOHOB W
OpraHMYeCKUX BELLECTB B TEXHUYECKOM BOAE PAa3HOro HasHaYeHUA.

4. 3apaHne «XMMUYECKUIA COCTaB TEXHMUYECKOM BOAbl, TUN BOAbl U CNOCOObLI
ee NpUMeHeHuns» (C NCNO0NIb30BaHMEM HOPMATUBHbIX AOKYMEHTOB).

Mpumepbl 3a4a4 N0 pa3HbIM TEMaM AUCLUNAUHDI

I. C BapuaHTamu oTBEeTOB

1. B peaKkuyuio, Tepmoxmmmnyeckoe ypaBHeHne kotopon S + O, = SO, + 297
KK, BCTynuna cepa maccor 1 r. Konnyectso TennoTbl, BblAeIMBLUEECA MPU 3TOM,
paBHO:

A) 9,28 K1k

B) 74,25 k[

B) 29,7 kA

2. YKaxuTe CoNb, BOAHbIM PAacTBOP KOTOPOM MMEET LLENOYHYIO cpeay

A) cynbdat Kanus

B) xnopua antommHms

B) kapboHaT Kanus

3. Onpepgenvte Ha3BaHMEe BELW,ECTBA, [NaBHAA LeNb KOTOPOro COCTOUT M3
YyeTblpex aTOMOB yr/iepoaa, COAEePKNUT KAaPOOKCUABHYIO TPYNNY U OAHY ABOMHYHO
CBA3b, @ TAKXKE paAnKanbl METUA U 3TUN.

A) 3-meTnn-3-3TunbyTeH-3-oBas KMCNOTA

B) 3-meTnun-2-3TMnbyTeH-3-0Bas KMCNOTa

B) 2-meTnn-3-3TunbyTteH-3-0Bas KMCNOTa

daceTHble 3a4a4Mn

4. CoctaBbTe XMMMYECKME POopMybl ABYXAaTOMHbIX COeAUHEHUN: {cuanuma,
Kanbumsa, rmapug 6apua, cynbdup xenesa (lll), okenp asota (ll), okcup
antomuHusa, xnopug, kenesa (1), Hutpua 6apus, okeug ptytn (1), okcma cypbmbl
(V); okena megm (1), xnopupg, ptytu (Il), HUTPUA Kanua, cMANLUAL MarHusa, rmapua,
antomuHuna, cynbdua ceuHua (ll), 6pomna uuHka, okeung yrnepoaa (1), okeung,
xnopa (V); Hutpua HaTpusa, nogma meam (1), okema xpoma (ll), okemp, asota (V),
rmapua HaTtpua, xnopua xpoma (ll1), okemna kanua, okena, mbiwbaka (l), cynbdug,
UMHKa}.

5. Npwu B3aumogeinctaum {40; 20; 35} r cmecu {cepebpa 1 UMHKAE; UMHKA U
Mean; Meaun 1 Kenesa} c CoNAHOM KMCNoToln Bbiaenmnocs {6,72; 2,24; 5,6} n rasa
(H.y.). Onpeaenute maccosyto gonto (B %) {UMHKa; meau; Kenesa} B cmecu.

6.YpaBHANTE OKUC/INTENBHO-BOCCTAHOBUTE/IbHYIO PEaKL U0
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{MnOz + H,S04 = MnSO4 + O, + H,0;

Zn + Ky,Cry07 + H,SO4 = ZnS0O4 + Crz(SO4)3 + K;S0O4 + H,0;

KCIOs; + S = KCI + SO,} meToom 3n1eKTpOHHOro 6HanaHca; onpeaenute
OKUC/INTE/Ib U BOCCTAHOBUTEND.

7. Onpepenvute MONEKYNAPHYIO $Oopmyny yrneBoAopoda, CoAeprKallero
{80%; 85,7%; 75%} yrnepoga. OTHOCMTEeNbHAA NAOTHOCTb NAPOB BewecTBa No
{Bogopoay; Bo3ayxy; Kncnopoay} pasHa {15; 1,931; 0,5}.

A) C4Hs

B) CaHe

B) CH,4

BonpocutenbHblie GOpMyNINPOBKMU:

8. Kakaa macca yKcycHOM KMCNOTbl noTpebyeTca Ana cMHTe3a sTunaueTaTta
maccon 140,8 r. Bbixog 3adpupa npumute paBHbiM 80% OT TeOpeTUYEeCKM
BO3MOMKHOrO.

9. KakMm peakTMBOM MOXKHO OTANYUTL FAULEPUH OT rNtoKo3bl? CocTaBbTe
ypaBHEHWE KAYeCTBEHHOM peakuun ana obHapyKeHUA MHOrOaTOMHbIX CMUPTOB
Ha NpuMmepe ruuepuHa.

10. C noMoLbto KaKOro peakTMBa MOXHO pacno3HaTb ranoreHna-noHsbl (Cl-,
Br-, 1-)? CocTaBbTe ypaBHEHMA KAYECTBEHHbIX Peakuui B MOJEKYNAPHOMU W
MOHHOM dopMmax. YKaKMTe NPU3HAKM peakuni.

3ajaun, Kak w“  apyrue AnAaKkTMYecKue 3af4aHuA, MOTyT BbIMOJHATL
obyyalowyto W KOHTpoAMpylowy  ¢GyHKUMKM. PelweHne 3agay  MoXKeT
OCYLLECTBNATLCA HA PA3/IMYHbIX TUMAX M 3Tanax 3aHATUNA.

2.1.3. MNpaKTUKO-OpMEeHTUPOBAHHbIE 3aAaHUA

MpPaKTUKO-OpMEeHTUPOBAHHbIE 33afaHMA (KaK TeopeTuyeckuMe, TakK MU
pacyeTHble), Hanpas/eHbl Ha pa3BUTME pe3y/bTaToB OOy4YeHWss OCHOBHOIO
moayna (pasgenbl: «OCHOBbl CTpoeHMA BewecTBa», «CTpoeHMe M CBOMCTBA
HEeopraHMYeCcKmx / OpraHMYecKmx BELLECTBY, «KnHetnuyeckue n
TEPMOAMHAMUNYECKME 3aKOHOMEPHOCTU MNPOTEKAHUA XMMUYECKUX PeEAKLUNY,
«ncnepcHble cUCTEMbBI») WU BbIABNEHUE XMMMUYECKOM CYLIHOCTU OO6BEKTOB
npupoabl, NPoM3BoACTBA M ObiTa, C KOTOPbIMM YENOBEK B3aMMOAENCTBYEeT B
npouecce NPakTUYecKom AeaTenbHOCTU (NPUKAaAHOM Mmoaynb).

[MPaKTUKO-OPMEHTUPOBAHHbIE  33a4aHMA  MOXHO  OMNpPeaenntb  Kak
neparornyeckn nepepabotaHHbIM dparmeHT NpodeccnoHanbHOM AEeATENbHOCTHU
cneuymanucta. OHKM paspabatbiBaloTca ANA MNPOBEPKU 3HAHUKA U YMEHWUM
obyvarowmxca OencTBoBaTb B MPAKTUYECKUX, HETUMMUYHbBIX, SKCTPEMA/IbHbIX W
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apyrnx  cutyaumax. [pu M3yyeHUM  AUCUMNAMHBLL  «XMMUS»  MPaAKTUKO-
OPMEHTUPOBAHHbIE 3a4aHMA MNPUMEHAITCA ANA  aKTUMBM3auuM  y4yebHo-
NMO3HABATE/IbHON AEeATeNbHOCTU O0Oy4YalroWMXCA NyTEM «MNOTPYKEHUA» UX B
npobaembl XMMUYECKUX UCCNeAO0BaHWUM, BO3HUKABLUMX B WUCTOPUM PaA3BUTUS
HAYKW, UM UMEIOLLMNX NPAKTUYECKOE 3HAaYEHME A/1A Ye/N0BEKa.

MpuBegem nNpuMmepbl NPaKTUKO-OPUEHTUPOBAHHbLIX 3a4aHUI NO pa3aenam
«CTpoeHne W CBOMCTBA HeOpraHuM4Yeckux Beuwects», «CTpoeHWe W CBOMCTBA
OpPraHUYeCKUX BELLECTBY.

1. Kap6oKkcutepanua

HasBaHue Tembl Tema 3.3. «[pon3BOACTBO HEOPraHNYECKUNX
Bel,ecTB. 3HaYeHne U NPUMeHeHMeE B BbITy M Ha
Npou3BoACTBE»

Pesynbtat 0byyeHnsa | OBOCHOBbLIBAaTb  3HAYeHUE U NPUMEHEHUEe
HEOpPraHMYeCcKMx BelwectB B  ObITOBON U
NPOM3BOACTBEHHOM AEATENbHOCTU YeNoBEeKa MX
OU3UKO-XMMUYECKMMMN CBOMUCTBAMM

Obwune KomneTeHU UK OK 01, OK 02

A 3HaKOMO 1M BaM NOHATUE «KKapboKcuTepanua»? B TepaneBTUYECKUX Lenax
MCcNonb3yoT rasoobpasHoe BewecTBo. 10 3TOM NpuYMHE NOAO6HYIO METOAMKY
Ha3bIBAlOT «rasoBbIMW YKONaMU». DTa METOAMKa WUCMONb3yeTcA ANA NieyeHus
cepAevHo-cocyancTblix  3aboneBaHWid, NOBbLIWEHUA  3NACTUYHOCTU  KOXKMWU.
MoBbIWEHNE COAEPMKAHMA 3TOrO rasa B KPOBWM TOBOPUT O HEKAYeCTBEHHOM
bYHKUMM KpoBu. Camoe yaAnBUTENbHOE, YTO OHO MCNOJIb3YeTCA B TBEPAOM BUAE B
NULWEBON MPOMbBILW/EHHOCTU AN XPAaHEHMA M MepeBO3KM MPOAYKTOB: pPbibbl,
MSiICa, MOPOKEHOTO.

3apaHue

BbibepuTte oguH NpaBUIbHbIN OTBET:

1. O KakoMm BewecTBe MAET peyb’?

A) yrnekucnbliii ras

B) kucnopogp,

B) ammmnak

2. KakMmn xummyecknmu csomcteamm ob1agaer sTo BewecTso?

A) KNCNOTHbIMMU

B) ocHOBHbIMMU

B) amdoTepHbiMmm
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3. Cyem MOXeT BCTynaTb BO B3aumoaencrasme?

A) c BOAOI, OCHOBHbIMW OKCUAAMMU, LLEeN0YaMMN, HEKOTOPbIMWU CONAMM

B) c BOAON, KUCAOTHBIMKW OKCUAAMMU, LLEN0YaAMM, HEKOTOPbIMWU CONAMM

B) c BOAON, KUCNOTHBIMW OKCUAAMMU, KUCNOTAMMU, HEKOTOPbIMU CONAMM

4. C NOMOLLbIO KaKOro BELLLECTBA Er0 MOXHO OOHAPYXKUTb?

A) peHondTanenHa

B) 6pomHoI BOAbI

B) nssectkoBom BoApl

5. MpuBeanTe dakTbl, KOTOPbIE AOKA3bIBAOT OTPULLIATENBHOE BAUAHME ITOFO
rasa Ha XenyA04YHO-KULLEYHbIN TPAKT YesioBeKa.

2. NoBapeHHasnA conb

Ha3BaHue Tembl Tema 3.3. «[1Ipon3BOACTBO HEOPTraHUYECKUX
BELEeCTB. 3HaYeHMe U NPUMEHEHME B ObITY U Ha
NpPoOn3BOACTBE»

Pesynbtat 0byyeHnsa | OBOCHOBbLIBAaTb  3HAYeHWE U NPUMEHEHMUEe
HEOPraHMYeCKMXx BelectB B  ObITOBON U
NPOM3BOACTBEHHOM AEATENBHOCTU YeNoBEeKa MX
OU3UKO-XMMUYECKMMMN CBOMUCTBAMM

Obuwune KomneTeHUUN OK 01, OK 02

MN3BecTHO, 4YTOo B MuUpe p[obbiBaeTca npumepHo 100 MWUANMOHOB TOHH
noBapeHHoM conn B roA. Ha nuuwiesBble Hy)KAbl PacxoAyeTcA OKONA0 OAHOM
4YeTBEepPTOM YaCTU 3TOro KoanyecTBa. Kyaa ke naet octanbHas CoNb?

MoBapeHHas co/b COBEpPLIEHHO HeobxoamMma Npu NPOU3BOACTBE MACHbIX U
PbIOHbIX KOHCEPBOB, OHa MWCMNO/Nb3yeTcaA B METaNNypruyeckor OTpacau
NPOMbILWNEHHOCTN, NpM 0b6paboTKe MEXOB W pPas3/IMYHLIX KOXK, B npouecce
NPUroTOBNEHUA Mbla, MAET ANA MNOAYYEHUA KaNbLUMHMPOBAHHOM coApbl,
npumeHsaeTcs B meanunHe. OCHOBHOM NoTpebutenb cConm — XxMmu4yeckasa oTpacib
NPOMbILWNEHHOCTU. B 3TOM 061acT MCNOAb3yeTCA He TO/AIbKO CaMa COJ/b, HO U
3/1eMeHTbl, COCTaBaAalWMe ee. B npouyecce snekTpoaunsa ee pactsopa noayyator
XN0p, BOAOPOA U eaKkuin HATp. M3 pacTBopa eaKoro HaTpa noayyatoT TBEpAYHO
Lwenoyb — Kayctuk. CoegmHana BoAo0poa C XA0POM, MOSYYAOT CONAHYIO KUCNOTY.

3aaHue: cocTaBbTe YPaBHEHUA, ONMUCAHHbIX B TEKCTE peaKuui.

3. AuetTuneH
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HasBaHue Tembl Tema 3.3. «[Ipon3BOACTBO HEOPTraHUYECKUX
BELLECTB. 3HaYEeHMEe U NPUMEHEHME B ObITY U Ha
Npon3BOACTBE»

Pe3ynbtat 0byyeHma | ObocHOBbIBAaTb 3HAaYeHWE U NPUMEHEHMEe
HeopraHM4Yeckux Bewects B 6bIToBOM U
NPOM3BOACTBEHHOW AEATENbHOCTU YesIOBEKa MX
OU3NKO-XMMUYECKMMN CBONCTBAMM

Obwmne KomneTeHUUN OK 01, OK 02

OAHMM M3 CcamMblX pPacnpPOCTPaHEHHbIX CNOCOOOB CBApPKM MNNAABAEHUMEM
ABNAETCA ra3oBas CBapKa, KOTOpas Npou3BoAnTCA C obpa3oBaHMEM ra30BOro
NNaMeHM B KaHajlax CBapo4yHou ropenku. O6pa3oBaHMe Tra30CBAPOYHOrO
naaMmeHn HEBO3MOXKHO 6e3 rasa ayeTtmneHa. TexXHUYeCcKnii aueTUAeH Noay4atoT U3
Kapbuaa kanbyma.

3apaHue

1. O6bAcHUTE, KaKoW GU3MYECKMA MOKa3aTesib NO3BONAET MCMNO/b30BaTb
aueTUNeH ANAa CBapoYHbIX paboT;

2. CocTaBbTe ypaBHEHME peakuMu NONYYEHUA aLETUIEH];

3. CocTaBbTe ypaBHEHME peaKLMM rOpeHna aueTUNeHa;

4. Bbluncante o6bEM aueTUAEeHa NOAYyYeHHOro U3 Kapbuaa Kanbumsa maccon
128 r, cogeprkawero 5% npumecen, ecnm Bbixos auetuneHa coctasnaeT 80% ot
TEOPETMYECKN BO3MOXKHOTO.

4. Mono4yHana Kucnorta

Ha3BaHue Tembl Tema 4.3. «OpraHnyecKkue BewecTsa B
U3HeaeATeIbHOCTU YenoBeka. [Mpons3soaCcTBo U
NPUMEHEeHNEe OpPraHNYeCcKmx BeLecTs B
NPOMBbILWNEHHOCTU»

Pe3ynbTtaT 06yyeHusa | ObocHOBbIBAaTb 3HAaYeHWEe U NPUMEHEHMEe
OpraHMYeckux  BewectB B  ObIToBOM MU
NPON3BOACTBEHHON AEATE/NIbHOCTU YesloBeKa MX
bM3NKO-XMMUYECKMMM CBONCTBAMU

Obuwme KomneTeHU UK OK 01, OK 02
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MpomeXKyTOUYHbIM NPOAYKTOM 0OMeEHa Y TENNIOKPOBHbIX *KUBOTHbIX ABAAETCA
MO1I04HAA KMCNO0Ta. 3anax 3TOM KMCNOTbl KPOBOCOCYLLME HAaCEKOMbIE Y/1aBANBAOT
Ha 3HAaYUTENIbHOM PACCTOAHUMN.

3apaHue

1. Moyemy HaceKomble (Komapbl) 6bICTPO HAaXOAAT CBOIO KepTBy?

2. YcTaHoBUTE POPMYNY MOJIOYHOM KUCNOTbI, KOTOPaAA NOMOraeT HaCeKOMbIM
HaXo4AWTb TEMNNOKPOBHbIX *UBOTHbIX, €C/IM MAcCOBble A0/ INEMEHTOB B Hel
coctasnatoT: yrnepoaa — 40,00%, sBogopoaa — 6,67%, kucnopoga — 53,33%.

3. CocTaBbTe CTPYKTYPHYHO GOpPMYNy MOJIOYHOM KNCAOTbl. HazoBute KMCNoTy
no HomeHKnatype UKOMAK.

4. Ha OCHOBaHWM CTPOEHUA MONOYHOW KUCNOTbl CAenanTe BbIBOA, O ee
XMMUYECKMX CBOMCTBAX.

5. Hanaute B WHTEpHeETE WAW APYrMX MUCTOYHMKAX WHPOpmauuio o
NPUMEHEHUM MOJIOYHOM KMCNOTbI.

2.1.4. 3apaHua nabopaTtopHbIX paboT

NabopaTopHble paboTbl ABNAKOTCA Ba)KHOM YacTblo yyebHOro npouecca no
AVCUMNAMHE M cnocobCcTBYIOT (POPMUMPOBAHUIO Yy OOyYalOWMXCA YMEHUM
nccnenoBaTb XMMMUYECKME MPOLLECCbl UM ABNEHMA (M1aHMPOBaTb U NPOBOAUTH
XMMUYECKME 3IKCMNEPUMEHTbI, UCCAen0BaTh BeELWeCcTBa M MNPOBEPATb TMMOTE3b,
obpabaTbiBaTb n MHTEPNPETUPOBATb pe3ynbTaThbl 3KCNEePUMEHTOB).
NabopatopHble paboTbl MO XUMUWM NPeayCMOTPEHbl B Ka)KAOM pasgene
OCHOBHOTO M NpUKnagHoro moaynen (Tabn. 2).

Tabnnua 2. labopatopHblie paboTbl N0 XMMUK

Paspen NabopatopHasa paborta
Paspgen 2. Xumnyeckue NabopatopHasna pabora 1. «Peakyuu
peakumnn rmapoansa»
Paspen 3. CTpoeHune n NabopatopHasa paborta 2. «CBoicTBa
CBOWMCTBA HEOPraHMYeCcKux METANN0B U HEMETANNOBY
BELLecTB
Paspen 4. CtpoeHune n NabopatopHasa pabora 3. «[lonyyeHune
CBOWMCTBA OpraHMUYecKux 3TUNEHA U U3yYeHMe ero CBOMUCTB»
BELLEeCTB

27



Paspgen 5. KuHetnyeckme u
TepMmoguHammyeckue
3aKOHOMEPHOCTU NPOTEKAHMA
XMMUYECKUX peaKkLuni

NabopatopHana pabota 4 (Ha BbI6OP)
«OnpeaeneHune 3aBUCUMOCTU CKOPOCTH
PEeaKLUM OT KOHLEHTPaUUM pearnpyoLLmx
BellecTB» unm «OnpeaeneHme 3aBUCMMOCTH
CKOPOCTM peaKkumm oT TeMmnepaTypbi»
NabopaTtopHana pabora 5. «M3yyeHne
BAMAHMA Pa3NnUHbIX GAaKTOPOB Ha CMeLLLEHNe
XMMMYECKOro paBHOBECHA»

Pasgen 6. lucnepcHole
CUCTEMDI

NabopaTtopHana pabora 6 (Ha BbI6OP)
«MpurotoBneHne pPacTBOPOB» UK
«MNccnepoBaHue ANCNEPCHbIX CUCTEMY

Paspen 7. KayecTBeHHble
peakunm obHapyKeHuA
OpraHUYecKkux u
HeopraHMYeCcKnx BeLLLecTB

NabopaTtopHana pabora 7 (Ha BbI6OP)
«AHannTUyeckme peakumm KkatmoHos I-VI
rpynn» uan « AHanNUTUYECKUE peaKLum
aHWOHOB»

JNTabopaTtopHana paboTa 8 (Ha BbI6OP)
«KauyecTBeHHble peakLMn Ha OTAe/bHbIe
KNacCbl OPraHUYeCKUX BELLECTBY» NN
«KauyecTBeHHbI aHanM3 opraHMYecKmx
coegMHeHn No PyHKUMOHANbHbIM Fpynnam»

Paspen 9.1. UccnepoBaHue u
XUMUYECKUIN aHann3 ob6beKkToB
6rnocoepsbl

NabopatopHasa pabota 9. «OcHOBbI
nabopaTopHOM NPAKTUKU»

NTabopaTopHana pabora 10 (Ha BbIGOP)
«O4yncTKa BOAbI OT 3arpA3HEeHNIN»
«OnpeaeneHune pH Boabl M ee KUCAOTHOCTU»
«OnpeaeneHune KecTKocTn BoAbl M cnocobbl
ee yCTpaHeHns»

NabopaTopHana pabora 11 (Ha Bbi6Op)
«OBbHapy»KeHne HUTPATOB B MPOAYKTAX
NUTAHUAY

«UccnepoBaHWe NpoayKTOB NUTAaHUSA Ha
Ha/Muune yrnesonos (MyKa, TBOPOT, MOJIOKO,
MOrypT) HAa Hann4YMe yrnesoaoB (Kpaxman,
FNIH0KO3a, Caxapo3a)»
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NabopatopHasna pabota 12 (Ha BbI6OP)
«OBHapy»KeHne HeopPraHNYEeCKNX NpUmecem
B npobax no4sbI»

«OnpepeneHune pH BOAHOM BbITAXKU NOYBbI,
€€ KNUCNIOTHOCTU U LLLE/TOYHOCTUY

Paszgen 9.2. WccnepoBaHue u |JlabopaTtopHasa paborta 9. «OcHOBbI
XMMUYECKMN aHann3 O0O6bEKTOB | NabOPaTOPHOM NPAKTUKUY»

TexHocdepbl NabopaTtopHana pabora 10 (Ha BbI6OP)
«OnpeaeneHne xno0pnaoB MeToAoM
TUTPOBAHMA B TEXHUYECKOW BOAEY
«OnpeaeneHmne KecTkoCTN TEXHUYECKOM
BOAbl METOA0M TUTPOBAHUA»
NabopaTtopHana pabora 11. «OnpeaeneHune
COLEpPrKaHMA YINEKMCNOrO rasa B BO34yxXe
NOMeELLEHMA IKCNPECC-METO40M»
JNTabopaTopHana pabora 12 (Ha BbI6OP)
«M3rotoBneHme Kpacok (noabop NUrmeHToB
N CBA3bIBAIOLLMX BELLLECTB)»
«MNccnepoBaHWe CBOMCTB BAXKYLLMX BELLECTB
Ha Nnpumepe rmnca»

O6opyaoBaHne nabopatopum u pabounx mecrt naboparopumn: MeH3ypKwu,
NUNETKM-KaneNbHULUbl, TEPMOMETPbl, MWKPOCKOMN, Aynbl, NpeaMeTHble U
MOKPOBHbIE CTEKNQ, MNAAHWETbl AAA KanesbHblX peakuun, GunbTpoBasibHasA
6ymara, NpoOMbIBa/iIkM, CTEKNAHHbIE NPOOUPKU, pe3nHoBble NPObKN, GOHaPUKY,
Habop peakTMBOB, CTEKNAHHbIE MANOYKW, WTATUBbl ANA NPOOUPOK; MepHble
UMAMHAPbI, BOPOHKU CTEKNSIHHbIE, BOPOHKM AeNUTebHble LMAnHApudeckne (50—
100 mn), cTynkm c nectukom, ¢dapdopoBble YallKkM, MUHLETbI, GUNBLTPDI
bymaxkHble, BaTa, Map/A, 4YacoBble CTEKNA, INEKTPOMNJAUTKM, NnabopaTopHble
LWTaTMBbI, CMMPTOBbIE FOPENKM, CMUYKWU, NPUBOP ANA NONydYeHMA ra3oB (Mau
npobupKa c razooTBoAgHOM TPYbOKOI), AeprkaTenn Ana npobupoK, CKASHKN anAa
XpaHEeHWs peakTMBOB, Pa3AaTOYHbIe OTKU; XMMMYECKMe cTaKaHbl (50, 100 n 200
MA); WNATeNN; NUHLETbI; TUTeNbHble WMNLUbI; CEeKYHAOMEpPbI (Talkmepbl), MEPHble
npobupku (Ha 10-20 mn) n mepHble Konbbl (25, 50, 100 n 200 mn), BoasiHan 6aHA
(nnun TepmocTaT), CTEKNAHHbIE MANOYKKN; KOHMYECKNEe KoNbbl ana TuTpoBaHua (50
n 100 mn); MHAMKATOPHbIE MONOCKM Ana onpeaeneHus pH u crtaHpapTHaA
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WHAMKATOPHAA LWKaNa; YyHMBEPCaAbHbIM MHANKATOP; nuneTkn Ha 1, 10, 50 mn (nnun
Ao3aTtopbl Ha 1, 51 10 mn), 6lopeTkn Ana TUTPOBAHMA, MeAULMHCKUE LWNPULbI Ha
100—150 mn, nabopaTopHble N/MAn aHanuTUYecKue Becbl, pH-MeTpbl, CYLLIUAbHbIN
wKad, n gp. nabopatopHoe obopyaoBaHuUe.

Mpueegem npumepbl NabopaTopHbiX paboT no pasgeny 2 «Xmmuyeckue
peakuum» n pasgeny 4 «CTpoeHmne n CBOMCTBA OPraHUYECKNX BELLLECTBY.

Paspen 2. Xumunueckue peakuum. JlabopatopHaa pabora 1. «Peakuum
rmaponmnsa»

Ha3BaHue Tembl Tema 2.2. «INeKTpPoNUTMYECKasa gmccoumaums u
MOHHbIN 0OMEeH»

Pe3synbTaT 06yyeHus | CocTaBnATb YPaBHEHUA XMMMUYECKUX pPeakumu
MOHHOTO OBMeHa C y4yaCcTMemM HeopraHUYecKux
BeLLecTB

Obwune KomneTeHUUN OK 01, OK 02

1. Bonpocbl gna gonycka K nabopatopHou pabore

a) chopmynupyiTe Leab NI1aHUPYEMOrO SKCNEPUMEHTA;

6) 06BbACHUTE, KAKOW NPOLLECC Ha3bIBAOT FMAPOIM30M, KaKO OH ObIBaET;

B) 06bACHUTE, KaKMe CyLLLeCTBYIOT cnocobbl A0Ka3aTeNbCTBa CyLL,ECTBOBAHMA
rMAPOIN3a HeOPraHMYECKMX M OPraHMYEeCcKMX BELLECTB;

) 06bACHUTE, KaK COCTaBNAETCA ypaBHEHME TMAPONM3a;

A) obbsacHuTe, uyto Takoe pH? Kak 3aBMCUT AaHHbIM NOKasaTeslb OT
KMCNOTHOCTU MM OCHOBHOCTW Cpeapbl PacTBOpa;

e) 06bsACHUTE X0A, BbIMNOJIHEHUA SKCMNEPMMEHTA MO PeLleHMNI0 KaueCTBEHHbIX
3agav;

) nepeyncnnTe OCHOBHblE acneKTbl cobaAeHNs TEXHUKM 6e30nacHOCTU
npu paboTe c arpeccMBHbIMW peareHTamm (rMapoKcua, HaTpus).

2. NMpoBepeHue onbiTOB

O6opypoBaHue n nocyaa PeakTtusbl
1. CTeKknsiHHble NPO6UPKHK 1. PactBop NaOH
2. Wratne ans npobupok 2.  PactBop Na,SOq4

3.  PactBop AlCl3
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4.

Pactesop Na,COs3

5.

Pacteop Cu(OH),

6.

KMCNOTHO-OCHOBHbIN MHANKATOP

Anroputm nposegeHua onbita Ne 1

Bonpocbl n 3apaHuA

3apaHue Ne 1. B Tpex npobupkax nog,
HOMepamMK HaXoaATCA PacTBOPbI Tpex
CONeun: xnopuaa antomMnHmA, cynbdara
HaTpua, KapboHaTa HaTpuA. He
NONb3YACb APYrMMU peakTUBamMH,
onpeaenunTe COCTaB Kaxkaom
npobupKu.

1. laTb 06bACHEHME NPOBEAEHHDBIM
onbITam.

2. CocTaBUTb YPaBHEHWA peaKkLun,
NpoTeKatlowmx B Npobupke B
MOJIEKYNAPHOM M NIOHHOM BUAAX.

Anroputm nposeaeHua onbita Ne 2

Bonpocbl  3apaaHuA

3apaHue Ne 2. Yo npounsonaert, ecam
OXN1aANTb PacTBOpP KapboHaTa HaTpwmA
nnu Ao06aBUTb K HEMY TMAPOKCHA,
HaTpua?

1.1. HanuTb B npobumpKy 1-2 mn
pacTBopa KapboHaTa HaTpumA.

1.2. OnycTnUTb NPOBUPKY B CTaKaH C
OYeHb XON0AHOW BOAOW UM CHErOM.
1.3. MpoBepuTb Cpeay pactsopa npu
NOMOLLM KNCNOTHO-OCHOBHOTMO
MHOMKATOpA.

1.4. Jo6aBuTb K pacTBopy KapboHaTa
HATPUA TMOPOKCUA HATPUA.

1.KaKoi nHaukatop nyyuwe
MCNONb30BaTb 4NA onpeaeneHua cpesabl
pacTteopa’?

2. CocTaBuTb COOTBETCTBYIOLWME
YPaBHEHUA XMMUYECKUX peaKkLumii, B
MONEKYIAPHOM U MOHHOM BUAAX.

Anroputm nposegeHua onbita Ne 3

Bonpocbl  3aaaHuA
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3apaHue Ne 3. NpobaemHbIi onbIT.
1.1. B ogHy npobuMpKy C pacTBOpOM
cynbdata megm (Il) npunutb pacteop
rMApPoKcuaa HaTpus.

1.2. Bo BTOpyto NpobupKy c
pactBopom cynbdaTta meam (ll)

NMPUANUTDb PaCTBOP Kap60HaTa HaTpUA.

1.3. CpaBHUTb UBET 06pa3yroLmnxca
O0CaJKOB.

1.4. ObpaTnTb BHUMAHME Ha
BblAeNEeHMeE ra3a B O4HOMN 13
npobupoK.

1.5. Onpepenntb, OTKYAa MOXKeT
BblAENATLCA 3TOT ras?

1.6. MpoBepUTb KAa4eCTBEHHbDIN
COCTaB ra3a ropsemn Ty4YUHKOM.
1.7. O6bAcHUTbL Npoucxoaslliee
ABNEHMe.

1. CocTtaBuTb COOTBETCTBYOLWME
YPABHEHMUA XMMNYECKUX peaKkuni, B
MOJIEKYNAPHOM U MIOHHOM BUAAX.

Anroputm nposeaeHua onbita N2 4

Bonpocbl  3apaaHuA

3apaHue Ne 4. [MpobaemHbIN onbIT.
1.1. K pactBopy xnopuaa antoMnHUA

NPUANTL pacTBOp KapboHaTa HaTpuA.

1. O6BACHUTDL NponcxoasLLee ABNEHMUE.
2. CocTaBuTb COOTBETCTBYIOLWME
YPaBHEHUA XMMUYECKUX peaKkLumi, B
MOJIEKYNAPHOM M MOHHOM BUAAX.

3. OTBETUTb Ha BONPOCHI.

[nA yero B MeANLMHCKOM NPaKTUKe
MCNONb3YOT PAcTBOP NUTbEBOM COAbI
ONA NOIOCKAHUA NPY BOCNAAUTENbHbIX
3aboneBaHuAx ropna? Kakosa posb
rmaponunsa B npupoae? NMoyemy pactsop
MblN1a NEHUTCA B BOAE?

3. O6paboTKa pe3ynbTaToB ONbLITOB

1. MpoaHann3npoBaTb COOTBETCTBME MOJIYYEHHbIX pPE3y/bTaTOB TUMaAM

rmaponusa. Caenatb COOTBETCTBYHOLLME BbIBOAbI.
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2. CdopmynuposaTb BbiBOAbI O 3aBUCMMOCTM TUMA T[UAPOAM3A W
KMCNOTHOCTU cpeabl pacTBopa.

Paspen 4. CtpoeHue n cBOMCTBa OpraHUMYeckux seuwects. JlaboparopHasn
paborta 3. «MonyyeHue aTUNEHA U U3y4YeHUe ero CBOMUCTB»

Ha3ssaHue Tembl Tema 4.2. «CBoMcTBa OpraHNYeCcKmx
CoeguHEeHNN»
PesynbTtat 0byyeHunsa |YcraHasamsaTb 3aBMCUMOCTb dunsunko-

XMMUYECKUX CBOMCTB OpraHU4eCcKnx BeLecTs OT
CTPOEHUNA MOJIEKYN

Obwmne KomneTeHUUN OK 01, OK 02

1. Bonpocbl gnsa gonycka K nabopatopHoit pabore

a) chopmynupyiTe Lenb NN1AHUPYEMOrO SKCNEPUMEHTA;

6) 06bACHUTE, K KAKOMY K/1laCCy OPraHNYECKNX BELLLECTB OTHOCUTCA STU/EH;

B) 06BACHUTE, KaKMMW XMMWYECKMMWU CBOMCTBaMM 06/1a4atoT BeLLecTBa
AAHHOrO K/lacCa, KaKMe KayeCTBEHHble peakuuMm Ona Ux ObHapyXKeHus
NCNONb3YIOTCA;

) 06BbACHUTE, KaK MOXHO NOJIY4MTb BELLECTBA AaHHOMO Knacca coeguHeHn M’
B N1ab6OPaATOPHbIX YCNOBUAX;

A1) 06BACHUTE, U3 Yero cocTouT Npnbop AnA Noay4YeHUA rasos;

€) nepeyncnnTe OCHOBHble acneKTbl CObNAEHUs TEXHUMKU BGe3onacHocTu
npu pabote c JIBK (3TMnoBbiM CNMPT), arpeccMBHbIMW  peareHTamu
(KOHLEeHTpUpOBaHHAA CcepHaa KUCNOTa), HarpesaTeNbHbiMKM nNpubopamm

(cnnpTtoBKa).
2. NpoBepeHue onbiTOB
O6opypoBaHue n nocyaa PeakTuBbl
1. CteKknsiHHble NPOBUPKHK 1. KoHueHTpupoBaHHbIN pacTBop H,SO4
2. Wratne ans npobupok 2. 3TUNOBbLIN CNUPT
3. CnupToBKa 3. PactBop KMnOy4
4. Cnn4yku 4. bpomHasa sBoaa
5. Tlecok
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Anroputm nposeaeHua onbita N2 1

Bonpocbl n 3apaaHuA

1. Monyuntb 3TUNEH AerngpaTaumen sTUI0BOIO
cnupTa, 06HAPYKUTb €ero, U3y4mTb ero CBOMCTBA.
1.1. B npobupKy HannTb 2—3 MAa 3TUIOBOTO CNMPTA U
OCTOPOXKHO f06aBUTb 6—9 M1 KOHLLEHTPUPOBAHHOWM
CEPHOM KMUCNOTbl. 3aTEM BCbINATb HEMHOIO
NPOKaNEHHOro Necka (NecoK AN MenKne KyCoYKM
nemsbl BBOAAT A1A TOro, 4tobbl NpesoTBpaTmTh
TONYKM }KUAKOCTU NPU KUNEeHUn). 3aKpbiTb
npobupKy NpobKo c ra3ooTBOAHOM TPYOKON,
3aKpenuTb ee B LUTAaTUBE M OCTOPOXKHO HarpeTtb
coaepkumoe npodbumpkm (puc.1)

m 8

CzHc
Z N
C,H,0H ‘
H,SO,
(xomit.)

—

Br,  KMnO,
1.2. OCTOpPOKHO, paBHOMEPHO HarpeTb CMecChb.

1.3. B gpyryto npobupky Hanente 2—3 mn
pa3baBneHHOro pacTBoOpa NepmaHraHaTa Kaams, 1
nponycTuTe Yepes Hero ras.

1.4. B TpeTbto NpobUpKY HaAUTb 2—3 ma GpoMHOM
BOAbl, ONYCTUTb FAa300TBOAHYIO TPYOKY A0 AHA 3TOM
NPOBUPKM N NPONYCTUTL Yepe3 BPOMHYIO BoAay
BblAENAIOLWMNCA ras.

1.5. BblHYTb ra300TBOAHYIO TPYOKY M3 pacTBOpa U
NMOBEPHYTb €€ OTBEPCTUEM KBEPXY, MOAMKEYb
Bblaenstowmica ras (pumc.2).

1. YTo npoucxoauT B
npobupke? Yto
Habnopaete?

2. K Kakomy Tmny
XMMUYECKUX peaKkumm
OTHOCATCA 3TN NPOLLECChbI?
Kak Ha3biBatoTcA?

3. KaK meHsAeTcA oKpacKa
pacTBopoB? [Moyemy?

4. Kakum nnameHem
roput aTunen? Noyemy?
5. CoctaBuTb ypaBHeHUA
NPOTEKao LW MX
NpoLLeccos.
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C,H;OH (aruio-
BBIY CITUPT)

H,S0,

3. O6paboTKa pe3ynbTaToB ONbITOB

1. MpoaHanM3npoBaTb COOTBETCTBME MONYYEHHbIX Pe3ynbTaToB cnocobam
nosly4eHmna HenpeaenbHbIX YrNeBoAOpPoOAOB pAga 3TuneHa (ankeHos). Caenatb
COOTBETCTBYIOLMI BbIBOA,

2. ChopmynmpoBsaTb BbIBOA, O GU3NKO-XMMMUYECKUX CBOMUCTBAX STUNEHA.

3. CbopmynumpoBaTthb BbIBOA O cnocobax o6HapyKeHMA 3TUNEHA.

2.2. OueHouHble cpeacTBa pybexkHoro (TemaTMyecKoro) KOHTpons no
ancuunaviHe «Xmmuma»

PybexHbin  (TemMaTUYeCKUM) KOHTPONb MO  AUCUMMIAUHE  «XUMUA»
nposoaunTca B opme KOHTPObHbIX PaboT No pasgesnam OCHOBHOIMO MoAynA Ha
OTAENbHbIX 3aHATUAX, KEMCOB M Y4eOHO-MCCef0BaTENBbCKMX MPOEKTOB.

2.2.1. KoHTpoabHble paboTbl No pasgenam

KoHTpo/bHble paboTbl MO XMMWM KaK OLLEHOYHble cpeacTBa pyberkHoro
KOHTPOANA 3aBeplatoT nsydeHme 1 mam 2 TemaTUyecKux pasaenoB OCHOBHOMO
MoAyNA.

Paspen 2. Xumuueckme peakumn. KoHTponbHasa pabora «CrpoeHue
BELLeCTBA U XMMUYECKUEe peakunum»

KoHTponbHaAa paboTa coaepKuT YyeTbipe BUAA 3aaHNN:

1. 3aga4m Ha cocTaBNeHUE XMMUYECKUX GOPMYN ABYXAaTOMHbIX COeANHEHN
Mo UX HAa3BaHMIO.

2. 3a4a4M Ha COCTaBNEHME YPAaBHEHUIN peaKuMn: COegUHEHUA, 3aMeLLLEHMA,
pasnoXkeHua, obmeHa M peakUMih C y4yaCTUEM KOMMNEKCHbIX COeANHEHWUN;
OKUCNUTENBHO-BOCCTAHOBUTE/IbHBIX PEAKLUN.

3. 3a4aHuMA Ha COCTaBAEHME MONEKYIAPHbBIX U MOHHbBIX PeaKuuin rmapoansa
CONel, yCTaHOBNEHME U3MEHEHUA KUCNOTHOCTU Cpeabl.
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4. 3a4aunm Ha pacyeT KONMYECTBEHHbIX XAaPaKTEPUCTUK MO YpPaBHEHMAM
XUMUYECKUX peakunii: mMaccoBon MAM 06bEeMHOM [A0NM BbiIXOAA NPOAYKTa
peakumm coeguHeHunsa OT TeopeTUYECKM BO3MOXKHOTo; 06beMHbIX OTHOLIEHWUM
ra3oB; KOJIMYECTBEHHbIX XapaKTEPUCTUK WCXOAHbIX BELLECTB M MNPOAYKTOB
peakumn; maccbl (06bem, KONMYECTBO BeLecTBa) NPOAYKTa peakunm, ecim oaHo
M3 BeWecTB AaHO B BMAe pacTBopa C onpeaesneHHOM MaccoBOM Aonen
pPacTBOPEHHOrO BELLECTBA.

Pasgen 3. CTpoeHue U CBOMCTBA HeopraHu4eckux sewects. KoHTponbHan
pabota «CBOMCTBA HEOPraHUYECKUX BELLECTBY

KoHTponbHasa paboTa coaep KT Tpy BUAA 3a4aHUIA:

1. 3apgauM Ha pacyeT MaccoBOM [0/M (MacCbl) XMMWYECKOTO 3/IeEMEeHTa
(coegmHeHunA) B monekyne (cmecu).

2. [pakTnyeckne 3adaHMa N0  KnaccudMKaumu, HOMEHKANatype W
XMMUYecKMM  GopmMynam HeopraHUYeCKUX BELLECTB Pa3/IMYHbIX K/IACCOB:
onpegeneHe Knacca HEeOpraHMYeCcKMX BeLLeCTB, Ha3blBaTb HeOpraHuyeckue
CoeguMHEHUs MO MEXAYHAapoAHOM W  TPMBMANbHOM HOMEHKANATYype Mo
XMMUYECKUM PopMy/iam.

3. 3a4aHMA HA COCTaB/IeHME YPaBHEHUN XMMUYECKUX peaKkLMi C yyacTuem
MPOCTbIX U C/IOXKHbIX HEOPraHUYECKUX BELLLECTB: OKCUA0B METa//I0B, HEMETAaN/10B
n amedoTepHbIX 3/IEMEHTOB; HEOPraHUYECKUX KUCNOT, OCHOBAHWUM M aMbOTEPHbIX
rTMOPOKCUMAOB, HEOPraHUYeCKUX CONel, XapaKTepusylowmx WUX CBOMCTBA MU
cnocobbl Nony4yeHus.

Paspgen 4. CtpoeHMe u CBOMCTBA OpraHUYecKkux BeliectB. KoHTponbHas
pabota «CTpoeHue 1 CBOICTBA OPraHUYECKUX BELLEeCTB»

KoHTponbHasa paboTa cOCTOUT M3 NATU BUA,0B 3a4aHUN:

1. 3agaHuMa Ha cocTaBAEeHWE Ha3BaHUM OPraHMYEeCcKUX CoeAMHEHMN No
XMMMYECKMM dopmynam (B T.4. CTPYKTYPHbIM) C UCMOIb30BaHUEM TPUBMANBHOM
AN MeXKAYHapPOAHOM CUCTEMATUYECKON HOMEHKNATYPbI.

2. 3a4aHuMA HA COCTaBNEHME MOHbIX U COKPALLEHHbIX CTPYKTYPHbIX GOopmyn
OpraHNYeCcKnx BeLLeCTB OTAE/bHbIX K1acCoB MO MX HAa3BaHUAM B COOTBETCTBUM C
MeXAYHapoAHOM HOMEHKNATYPOIA.

3. 3apaun Ha onpeaeneHve npocTtenwen ¢Gopmysbl  OPraHUYECKOM
MONEKY/bl, UICXOAS U3 3/IEMEHTHOrO CoCTaBa (B %).

4. 3afaHMA Ha COCTaB/IeHME YPABHEHUM XMMWUYECKUX  pPeakuui,
WUNNIOCTPUPYIOLLNX XMMUYECKME CBOMCTBA C YYETOM MEXAaHM3IMOB MNPOTEKAHUSA
[AAHHbIX PeaKUMMN U TEHETUYECKOM CBA3N OpraHUYeCKMX BELLECTB Pa3HbIX KN1accoB,
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B T.Y. LLENOYKM NpeBpaLLEHNNA.

5. PacueTHble 3a4a4M NO ypaBHEHUAM peaKkuui C y4yaCTUEM OPraHMYEcKmx
BELLECTB.

Paspen 5. KuHeTMuyeckme u TepmoguvHamuyeckume 3aKOHOMEPHOCTU
NPOTEKAHUA XUMUYECKUX peakuuin. KoHTponbHasa pabora «CKOpoOCTb
XMMMUYECKOM peaKkLMu U1 XMMUYeCcKoe paBHoBecue»

KoHTposbHasA paboTa cOCTOUT M3 Tpex BUAOB 3a4aHUIA:

1. PacyeTHble 3a43a4M Ha USMEHEHME CKOPOCTU XMMUYECKUX B 3aBUCUMOCTHU
OT KOHLLEHTPaLMM pearmpyowmnx BeLwecTs n TemnepaTypbl.

2. 3agauM Ha pacyeTbl TennoBbiX 3PPEKTOB XMMWUYECKUX peakumin u
onpegeneHve TMna  peakuum (no  TennoBomy  3ddekTy: 3K30- MU
3HAOTEPMUYECKME).

3. 3agaHunAa Ha npumeHeHne npuHumna Jle-lLLlatenbe pnAa HaxoxKaeHuA
HanpaBAEHUA CMELLEHMA PAaBHOBECUA XMMUYECKOM pPeakumn 1 aHanm3 GakTopos,
B/INAIOLLMX HA CMELLLEHNE XMMMYECKOTO PaBHOBECUA.

Paspgen 6. [OucnepcHble cuctembl. KoHTponbHaa pabotra no Teme
«AncnepcHble CUCTeMbl»

KoHTposbHaA paboTa COCTOUT U3 ABYX YacCTeM:

1. 3a4a4n Ha NPUrOTOBNEHME U pacyeT KOHLEHTPaLUumM pacTBopos (3 3agaum
Ha pacTBopeHue, pa3zbaBieHne, CMeLIMBaAHME PacTBOPOB).

2. 3apaHuA Ha AUCNepcHble CUCTEMbI, WUCNOJb3dyemble B ObiTOBOW U
NPon3BOACTBEHHOWN AeATENbHOCTM YeNoBeKa (B BUAE TeCTOBbIX 3a4aHNN).

MpuBegem npmMmepbl 3a4aHNUN KOHTPOIbHOW PaboTbl No Teme «CTpoeHue m
CBOICTBA OpPraHMYECKUX BeLLecTB», KOTopad NpoBOAMTCA NOCNe W3y4yeHUs
obyvarowmmuca pasgena 4.

Mo utoram usyyeHusa pasgena 4 «CrpoeHUe U CBOMCTBA OpraHUYeCcKuX
BewecTB» obyyatowmecs byayt cnocobHbI:

— onpegenAtb MNPUHAZNEXHOCTb BELWECTB K pPas3/IndHbIM  Kjaaccam
OpraHMYeCKUX CoeANHEHWNI; FTOMOIOTU N N30OMEPbI;

— Ha3bIBaTb M3YUYEHHble BELLEeCTBa MO KTPUBUANbHOMY UNN MEXKAYHAaPOAHOM
HOMEHKNATYpeE;

— XapakTepu3oBaTb CTPOEHME U XUMUYECKME CBOMCTBA W3YYEHHbIX
OpraHUYeCcKUx coeanHEHUN;

— 06BACHATL 3aBUCMMOCTb CBOMCTB OPraHMYECKMX BELLECTB OT MX COCTaBa U
CTPOEHMUS;

— NPOBOAMUTb BbIYMCNEHMA NO XUMUYECKMM GOPMY/IaM U YPaBHEHUAM.
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TeMaTMyYeCcKnii KOHTPO/Ib OCYLLECTBIAETCA MEeTOA0M TecTUpoBaHua (1) nan B
dopme NMCbMeHHOM paboTbl, BKAOYaOLWEN NpaKTUYeckme 3agaHua n 3agaum (I1).

MpusBeagem npumep KOHTPONIbHOU PaboTbl B popme TecToBbIX 3agaHum (l).

1. BelwectBO, COCTaB KOTOPOro BbIparKeH mosnekynsapHoin ¢opmynon CsHg,
OTHOCUTCA K Knaccy:

1) apeHbl

2) ankaHbl

3) anKkeHbl

4) anKuHblI

2. HasBaHwue BewecTtBa, dopmyna kotoporo: CH3-CH(CH3)-CH,-CH,-OH

1) 6yTaHon-2

2) neHTaHON-2

3) 2-meTunbyTtaHon-4

4) 3-meTnnbyTtaHon-1

3. BewectBo, umetowee ¢popmyny CH,=CH, Ha3biBaeTcs:

1) Tonyon

2) aTnneH

3) ranuepuH

4) nponaHon

4. BewecTBo, Ha3BaHWE KOTOPOTro NPONMOHOBAA KUCAO0Ta, MmeeT popmyy:

1) C;HsOH

2) (CHs)2NH

3) CH3-CH,-COOH

4) C3HyOH

5. lnAa anKkaHOB XapaKTepHa peaKkuua:

1) npucoegmHeHus H,

2) xnopupoBaHMA Ha CBETY

3) obecuseumBaHua pacteopa KMnO,

4) nonumepusaumnm

6. MeTaHoON pearupyer C:

1) HaTpuem

2) Bogomn

3) Bogopoaom

4) meTaHOM

7. YKCYCHaa KMCNOTa BCTynaeT B peaKkLuuio C:

1) AgNO3
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2) NaCl

3) N82C03

4) H,0

8. BepHbl 1 yTBEpPXKAEHMUA:

A. AMWHbI NPOABAAIOT OCHOBHbIE CBOMCTBA

6. AMMHOKMCNOTbI NPOABAAOT TO/IbKO OCHOBHbIE CBOMCTBA

1) BepHO TO/NbKO A

2) BepHO ToNbKO b

3) BepHbl 06a yTBEPKAEHMA

4) HeBEepPHO HU OZHO M3 YTBEPHKAEHUMN

9. YpaBHeHUue xummnyeckon peakumnm CyHe+Cl,—CyHsCI+HCI ansetca:

1) peakunen 3ameLLeHNa, NPOTEKAIOLLEN MO PaANKANbHOMY MEXaHU3MY

2) peakumen npucoegmMHeHUs, NpoTeKatoLwen No pagmMKaibHOMY MEXaHU3MY

3) peaKkumeit 3ameLleHna, NpoTeKarLwen No MIOHHOMY MeXaHMU3My

4) peakumen npucoegmMHeHUs, NPOTEKAOLLEN MO MOHHOMY MeXaHU3My

10. B peakuuio «cepebpsaHoro 3epkana» (C ammmavyHbiM PacTBOPOM OKCHAaa
cepebpa) BcTynaer:

1) sTaHON

2) rnoKosa

3) ranuepuH

4) Kpaxman

11. YctaHOBMUTE COOTBETCTBME MeXAY HA3BaHMEM BeLWecTBa U K1accom
(rpynnoi) opraHNYeCcKMX COeAMHEHUN, K KOTOPOMY(-01) OHO NPUHAANEIKMUT.

Ha3BaHue BelecTBa

A) CHsCOOH

B) CH3-CH,-CHs

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

[) CH3-CH,-OH

Knacc opraHM4eckux coeguHeHnM

1) ogHOATOMHbIE CNNPTHI

2) yrnesoapl

3) Kapb6OHOBbIE KUCNOTbI

4) apomaTnyeckue yrnesoaopoasi

5) HenpeaenbHble yrnesoaopoabl

6) NnpeaenbHble yrnesoaopoabl

12. B cxeme npeBpaleHnmn
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1500°C Cakr +Br;

CHy — X; — 6eH30n — X,

BelLecTtBamu X; 1 X; COOTBETCTBEHHO ABNAIOTCA:

1) auetuneH

2) aTnneH

3) 6pombeH3on

4) xnopbeHson

5) deHon

6) uMKNorekcaH

13. Onpepennte moneKkynapHyto popmyny Bewectsa, cogeprawero 37,5%
yrnepoga, 50% kncnopoaga n 12,5% sogoposga. OTHoCcUTENbHAA NAOTHOCTb NAPOB
3TOro BewecTsa No BOAOpOAY pasHa 16.

1) CHsOH

2) C;HsOH

3) HCOOH

4) CeHsOH

14. CKkonbko NUTpPOB BoAaopoda noTpebyetrca ana obpasosaHuAa 10,2 r
3TM/I0BOTrO CNMPTa U3 aueTanbaernga, eCc/iv BbiIXo NPoAyKTa peakumn coctaBnaeT
80%?

1)6,2 n

2)3,1n

3) 12,75 n

4)11,2 n

Mpusegem npumep 3agaHui 4NA NUCbMEHHOI KOHTPONbHOI paboTbi (l1).

1. [dante Ha3BaHMA OpPraHUYECKMM COEAMHEHUAM NO XMMWUYECKUM
dopmynam C  WUCNONb30BAHMEM  TPUBMANBHOM  UAN  MEXKAYHAPOAHOWM
CUCTEMATMYECKON HOMEHKNATYPbI:

a) C;HsOH

6) (CHs3);NH

B) CH3-CH(NH;)-COOH

r) CsHgN

A) CH3CH,HC=0

e) C¢HsCH,OH

2. CoctaBbTe TMONHble W COKpPAWEHHbIE CTPYKTypHble ¢dopmybl
OpraHNYeCcKux BeLLEeCTB OTAE/IbHbIX KNACcCOB NO MX Ha3BaHWAM B COOTBETCTBUM C
MeXKAYHAaPOAHON HOMEHK/IATYpPOM:
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a) metunbeHson

6) aHUAWH

B) 3-MeTunbyTaHanb

r) UMKNOreKceH

A) bytagmen-1,2

e) 2-meTnnnponaHon-1

X) 6yTnH-1

3) aMMHOYKCyCHaA K1coTa

3. CocTtaBbTe YpaBHEHUA XUMMUYECKUX pPeakuMh COrfacHoO cxeme
npeBpaLeHnii:

1500°C Cakr +Br;

CH4—>X1—>X2—>X3

YKaxXute TMN U MeXaHM3M peaKkumn, Hazosute obpasoBaBLUMECA BELLECTBA.

4. Onpepenvte monekynapHyto ¢opmyny BewecTsa, cogepxawero 37,5%
yrnepoaa, 50% kucnopoaa u 12,5% sogopoga. OTHoCcUTeNbHAA NJAOTHOCTb NAPOB
3TOro BelLecTsa No BOAOPOAY paBHa 16.

5. CKonbko nuTtpoB Bogopoga notpebyetca gna obpasoBanHua 10,2 r
3TUNOBOrO CNMpPTA M3 aLeTaNbhermaa, eCam Bbixos NpoAyKTa peakumm cocTaBnaeT
80%?

2.2.2. Keucbl

Kelcbl MCNonb3yroTCcA B KavyecTBe OLLEHOYHOro cpeactsa B pasgene 8
NPUKNAQHOTO  MOAYAA, UX  COAEpPXaHMe  onpegenAetcA € y4eTom
npodeccMoHanbHOM HanpaBAeHHOCTM obpa3oBaTenbHoM nporpammbl  CMO.
Mpumepbl BO3MOKHbIX TEM KEMNCOB:

1. NoTtenneHne KnMmaTa U BbICBOOOXKAEHWE rA30BbIX FMAPATOB CO AHA
OKeaHa.

2. byaywume matepmanbl Ans aBna-, MalMHO- U NpUBOPOCTPOEHMUA.

3. HoBble maTepuanbl Ana conHeyHbix 6aTapen.

4. JlekapcTBa Ha OCHOBE pPacTUTE/IbHbIX NPenapaTos.

5. Xumunyeckune snemeHTbl B }KU3HU YeI0OBEKa.

6. BogopogHaAa sHepreTuKa.

MpuBeagem npumepbl KencoB no xumuu (astop FNonybesa NHHa BopucoBHa,
yunTenb xmmuum, https://urok.1sept.ru/articles/636947).

Keic Nel. «Xn0p B XKU3HU YenoBeKa»
B AnoHMK 06beAnHEHHbIMM CMAaMK HauMOHANbHOTO MHCTUTYTA 3/10POBbA U
MpedekTypHOro yHuBepcuteta CuMA3YOKM ObIIO NPOBEAEHO WCC/AeAO0BaHUE.
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YyeHble BbIACHUAKM, YTO eCcTeCTBEHHble OpPraHUMYecKMe BeLLecTBa BCTynaloT B

peakumio C X1OPUPOBAHHOM BOAOW WU3-NoA KpaHa, ob6pa3ys onacHble

COeANHEHUs, KOTopble MOFYT CAYXWTb MPUYMHON paka. Takue coeanHeEHUSA

Ha3biBatoTcA MX, To ecTb « MyTareH MKC» nnm «HensBeCTHbIN MyTareH».
3agaHuA:

1. Mpepnoxunte cnocobbl yMeHbLUEHUA ALOBUTOrO BAMAHUA X/J0pa B
NMUTbEBOM BOAE Ha OPraHU3M YeNoBeKa.

2. Ucxopa us cBoen U3HEHHOM NPaKTUMKKU, NPUBAN3UTENbHO paccymTalTe,
CKO/IbKO X/IOPUPOBAHHOM BOAbI Bbl MCNONb3yeTe B TeYEHWEe AHA U ANA KAKKX
uenen?

3. Kakue opraHbl yenoBeka 6Honblie BCEro CTpagatoT OT BO34ENCTBUA
xnopa?

4. Kak BAUAET XJ1I0pUPOBaHHAA BOAA Ha Ye/I0BEKA NMPU KynaHuu?

5. Hangute p[ononHUTENbHYO WMHOGOPMAUMIO O 3aMeHe Xaopa npwu
obe33apaxkmMBaHMM BOAbI.

6. Wccnegynte pasnunyHble TOBapbl ObITOBOM XMMWUM B CBOEM AOMe.
CocTaBbTe CNUCOK XI0PCOAEPHKALMX COEANHEHUI, YKaXKUTe mepbl be3onacHOCTH
npu pabote c HUMW.

Kewnc Ne2. «Bogopogomobunu — war B 6yaywiee»

AsTomobunn Honda FCX Clarity Ha BOAOPOAHbIX TOM/IMBHbIX 3/1€MeHTax
e3aaT no goporam Esponbl ¢ 2009 roga. B 2011 roay Honda npucoegmHunach K
eBponenckomy napTHepcTBy 3KkosoruyHo aHeprum (Clean Energy Partnership),
nocne 4ero BbiBesla Ha NePBbIM NAAH NPOU3BOACTBO 3KOJIOTMYECKM YMUCTbIX
aBTomobunen. A Ha latom MockoBckom MexayHapoaHOM aBTocanoHe BA3
npeAacTaBUA CBOK HOBUHKY «Jlafga-AHTa1» ¢ bannoHamu BoAopoaa 1 KUCA0poaa.

3agaHuA:

1. MNoyemy MHoOrme aBTOMOOUNbHbIE KOMMNAHMKM  pa3pabaTtbiBatoT
aBTomob6umnu, paboTtatowme Ha BOAOPOAHOM ToNnBe?

2. Kak BbIx/IONHbIE rasbl aBTomobunei, paboTatowmx Ha yrneBsog0poaHOM
TON/IMBE, BANAIOT HA 340POBbE YeN0BEKA?

3. KaKkue «+» 1 «—» Bbl BUAUTE Y BOAOPOAOMODOUNER?

4.Hanpaute AONOAHUTENbHYIO MHPOPMaLUMIo 06 uX ycTpoicTBe.

5. Echv B Bawen cembe WAM Yy BalMX 3HAKOMbIX €CTb aBToMobuMAW,
NoACYMTaNTE, CKOIbKO NPUBAM3NTENBbHO NNTPOB BEH3MHA, ra3a M KaKoW MapKu
NCNONb3yeTe eXKeaHEBHO.
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6. Kakne BewecTBa U B KAKOM KONMYECTBE MOTYT HAaXO0A4UTbCA B BbIXJIOMHbIX
rasax Balmnx asTomobunei?

2.2.3. YyebHO-UccnepoBaTenbCKuii NPOEKT

YuyebHo-nccnegoBaTeIbCKUIA NPOEKT ABNAAETCA OCHOBHbIM CMNOCOOOM OLEHKM
pe3ynbTaToB 0b6y4yeHUsa, chOpPMMPOBAHHbBIX Yy 0DOy4YaloWMXCA B XO4e OCBOEHMUS
NPUKAAAHOTO MoAyNA XMMumn B pasgenax 9.1. n 9.2. iccnepgoBaHMe U XMMUYECKUM
aHanus 0b6bekTOB 6uocdepbl/TexHochepbl (c y4yeTom byayuen
npodeccnoHanbHOM AEATENbHOCTH).

MpuBegem npumep MNPOEKTHOro 33afaHuA, pabota Hag KoTopbim
HaYMHaAeTCA C HAaYana paszena, a AeTalbHOe BbINOAHEHUE 3a4aHUIM B rpynnax u
odopmMmaeHMe pe3ynbTaToOB MPOEKTHOW AeATe/IbHOCTM MPOM3BOAMTCA B KOHLE
n3ydyeHua pasgena.

Obwana Tema nNpoeKTa, nNpuMBEAEHHAA HWXe, B  AJajbHenwem
Aekomnosupyetca nNo paceTHoOMy NPUHLUNY B 3aBUCMMOCTM OT MOAYy4aeMOM
obyyatloWmMMmnca cneumanbHocTM (Npodeccun), a TakKe Kaxkaasa rpynna mMoxKet
paccmoTpeTb 6onee yrnybneHHo oauH M3 06s3aTeNbHbIX COAepKaTeNbHbIX
KOMMOHEHTOB (NoaTeM) NpoeKTa.

HasBaHMe npoeKTa: cocCTaB/leHMe MNPOEKTa UBeTHWMKa/caga/oropogam B
3aBMCUMMOCTM OT COCTaBa NPOaHaIN3UPOBAHHbIX MOYB.

Mpobnema wuccnepoBaHMA: onpeaeneHMe BO3MOXHOCTU  pa3buBKu
UBETHMKA B COOTBETCTBMW C [AM3aMHEPCKMM 3anpocom M HeobxoanmocTu
ajanTaunm AM3aMHEepPCKOro NPOeKTa K NOYBEHHbIM N KIUMATUYECKMM YCNOBUAM
Ha OCHOBAHMM WCCNEO0BAHMA XMMMWUYECKOro COCTaBa MNOYB NPeasoXEeHHOro
yyacTKa.

Lenb npoeKkra: onpegenvtb BAWAHUE XMMWYECKOrO COCTaBa MOYB Ha
npeasioXXeHHOM Y4yacTKe Ha aCCOPTUMEHT pPacTeHUM, PEeKOMEHAOBAHHbIX K
nocagke aas peanvsaunm BbibpaHHOro AM3aMHEPCKOro NpoekTa.

3apaum npoekKra:

1) nccnepoBaTb XMMUYECKUA COCTaB, CTPYKTYPY, KMCAOTHOCTb MOYBbI Ha
npeasioXXeHHOM Y4YacTKe;

2) nccnepoBaTb MHCONALMIO OTBEAEHHOIO ANS LLBETHMKA YUYACTKa;

3) NnpeanoXnTb Mepbl MO YAYYLWEHUIO KayecTBa MOYBbl MyTEM BHECEHUA
Pa3nnMyHbIX yaobpeHuinr n Aob6aBOK Ha NpPeaNOKeHHOM Yy4vyacTKe B Cayvae
HeobxoaMMoCTy;

4) onpenennTb acCOPTUMEHT PACTEHUMA B COOTBETCTBUM C BbIABAEHHbIMMU
0CO06EHHOCTAMM UCCNEA0BAHHOIO Y4acTKa U AM3aMHEPCKUM 3aMPOCOM;
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5) coctaBuTb NOCag04HYHO BEAOMOCTb;

6) noaroToBMTb U NYH6AMYHO NPeACcTaBUTb NPEe3eHTaL Mo N0 TeMe NPOEKTa B
KOMaHAae.

Pe3ynbraTtbl 06yyeHus:

— onpeaenstb nepeyeHb HEOOXOAUMbBIX WCCNEeAOBaHWUIA XMMUYECKOTo
COCTaBa NOYB U y4acCTKa A5 COCTaBAEHMA UM aganTaunmn paHee pa3paboTaHHOro
NPOEeKTa UBETHUKA;

— OMWUCbIBaTb 3aBMCMMOCTb aCCOPTMMEHTA pPacTeHMM OT KayecTsa
npeasoXeHHON Noysbl 419 00yCTPOMCTBA UBETHUKA;

— CNocobHOCTb UCNO/Ib30BaTb COBPEMEHHbIE CPeacTBa NMOUCKA, aHaIn3a U
WHTepnpeTaumMm uHPopmaumm, ”n  UHPOPMALMOHHbIE TEXHONOrMW  ANS
BbINO/IHEHMA 33434 npodeccMoHanbHol aeatenbHocTn (OK-2);

— cNocobHocTb 3PpPEKTUBHO B3aMMOAENCTBOBATb M PaboTaTb B KONNEKTUBE
n KomaHae (OK-4).

Pe3ynbTaT NnpoeKkTHOM paboTbl oby4yaloweroca:

— makKeT / BuaeomaTepman / neyatHble cpeactsa / 3D-moaenm KOCMUYECKOM
TEXHOJIOTUW; NPe3eHTauuA pe3y/bTaToB UCC/eA0BaHUA Ha NPodecCMOoHaNbHbIX
KOHKYpCax.

dopma npeacTaBieHUA Pe3ynbTaToOB NPOEKTHOM PaboThbi:

— 3aWMTa MNpOeKTa C WCMNONb30BaHMEM CPeACTB BM3yaausauum U
[eMOHCTpaumn npoaykTa ( / makeTta / Bugeomatepumana / nedyaTHbix cpeacts / 3D-
Mmoaenu (nNpu Hanuyum).

B0o3MO}KHble BApUaHTbl TeM MPOEKTOB:

1. UccnepgoBaHMe cocTtaBa MWHEpPanbHOW BOAbl U PEKOMeHAAuMn no ee
NCNO/Ib30BaHMUIO.

2. WUccneposaHue paspylualowlero [AenctsvMa MNPUpoaHON BOAbl  Ha
CTPOUTENIbHbIE MaTepuabl.

3. CocTtaBneHue npoekTa UBeTHMKa/oropoaa/caga B 3aBUMCMMOCTM OT
COCTaBa NPOaHaU3NPOBaAHHbIX NMOYB B COOTBETCTBUU C AMU3aNHEPCKUM 3aMPOCOM
(MOHOXPOMHbBIM  LUBETHUK,  LUBETHUK  OAHONETHUKOB,  MHOFO/JIETHUKOB,
AEeKOPaTUBHbIN oropoa u ap.).

4. CoctaBneHue cbHbanaHCMPOBAHHOIO MeEHK Ha JAeHb (Hegenwo) B
3aBUCUMOCTM OT COAEPXaHUSA XUMUYECKUX MAKPO U MUKPOINEMEHTOB B
NPOAYKTaX NUTaHUA.

5. UccnepoBaHme KavyecTBa NUTLEBOW BOAbI.

6. WcchepoBaHne npob BOAONPOBOAHOW BOAbl Ha NMpeameT YCTPaHeHUs
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YKeCTKOCTH.

7. YCTpaHeHMe XeCTKOCTU BOAbl B CE/IbCKOXO3ANCTBEHHOM AeATENbHOCTY.

8. KOHTpO/ib KauecTBa TEXHMYECKOM BOAbI Pa3HbIX BUAOB B COOTBETCTBUM C
metoaukamu no MOCT.

9. Co3gaHne AeKOPaTUBHOM LUTYKATYPKM.

10. MNMnrmeHTbI B U34E1UAX U3 CTEKA.

11. WUccnepoBaHue pa3spylalowero AencTBuMA BOAbl HA CTPOUTE/IbHblE
maTepuansl.

12. OugeHKa cocToaHMA BOo3ayxa paboyelt 30HbI cneumanucta (TexHonora,
cTpoutens M T.n., ¢ y4yeTom ob6nactm npodeccMoHanbHoOM AeATeNbHOCTU) B
COOTBETCTBMU C HOPMATUBHbIMU JOKYMEHTaMM

2.3. OueHo4Hble cpeacTBa NMPOMEXKYTOYHOM aTTecTauuu No AUCLUMNAKHE
«Xumuman»

MpomeXKyTouHaA aTTecTauua no AUCUUNAMHE «XUMMA» NPOBOAMUTCA B
dopme 3K3ameHa. Kaxkabin 3K3amMeHaLUWOHHbIN BUneT coCcToUT U3 Tpex 3a4aHuU:
1) TeopeTuyeckoe 3aaHWe B BUAE BOMPOCA M3 TEOPETUYECKOro coaepyKaHua
OCHOBHOIO M MPWKAAZHOIO mMopaynen; 2) npakTuyeckoe 3agdaHue (coctaBneHue
YPaBHEHUI XMMNYECKUX PeaKL M C y4acTUeM HEOPraHUYECKUX UM OPraHUYeCKUX
BELLECTB, B T.4. LLeNoYeK NpeBpaLLeEHNI U KayeCTBEHHbIX peakumil 0BHapyKeHuUs;
XMMUYECKUX POPMYNn HEOPraHUMYeCKMX W OPraHMYecKMX BeLWecTB, B T.u.
CTPYKTYPHbIX; 334aHMA MO HOMEHKNaType HeOopraHMYecKMX WU OpraHuUYeckux
BELLECTB; OLLEHKA M3MEHEeHMA CKOPOCTU XMMMYECKOM peakuuun M HanpasaeHuA
CMEeLEeHMA paBHOBECMA C MCMNOSb3oBaHMeM npuHuuna Jle-llaTtenbe; oueHKa
XMMUYECKOro cocTaBa M 0OOCHOBaHME MNPUMEHMMOCTM 0b6BEKTa OMO- UK
TexHocdepbl 1 T.n.); 3) pacyeTHas 3a4a4a (pacyeTbl NO YPaBHEHUIO XUMUYECKNX
peakuuin, pacyeT MaccoBon 40U (Maccbl) XMMUYECKOTo 3/1emeHTa (coeauHeHusa)
B Monekysne (cmecu); onpeaeneHue npoctenwen Gopmysabl OpraHUYEecKomn
MOJIEKY/IbI, UICXOAA U3 3INeMEHTHOro cocTasa (B %); pacueTbl TennoBbIX 3ddeKToB
XMMUYECKMX peaKkLnii; pacyeTbl 3aBUCUMOCTU CKOPOCTU XMMMUYECKOM peakumnmn ot
KOHUEHTpALMMN U TemnepaTypbl U T.N.).

MpuBeaem npMmMep sK3amMeHauUMoHHOro buneTa.

3apaHue 1.

Kakolt pacTBOp MCMO/Ib3YHOT AN KAauyeCTBEHHOM peakuuMn onpeneneHus
xnopuaos, 6pomnaos, noanaos? Hanuwute ypaBHEHUA peakuuit U 0H6oCHyMTe
oTBeT.
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3apaHue 2.

[aHa cxema npeBpaLLeHUn.

CszOH Al203, 400"_) X1 KMnO4, H20, 0-20"_) X2 HBr (136.), t_, X3 t_, 3TUH — —>C2H4O

MponuwuTe BCe peakuun n onpeaennTb Bewectsa X1, X2, X3.

3apaHue 3.

Onpepennte maccoBble 401 XMMUYECKMUX 31eMEHTOB B OKCUAEe aIlOMUHUA
Al,O3 1 BbIpasuTe UX B NPOLLEHTaX.
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3aknouyeHue

Takum 06pasom, GpOHA OUEHOYHbIX CPEeACTB MO AMCUMMAUHE «XUMUA»
COCTOMT M3 OLEHOYHbIX CPeACTB TeKyllero, pybeHoro (TemaTtuyeckoro)
KOHTPO/A 1 3aAaHNI NPOMEXKYTOUYHOM aTTecTauuu.

B y4yebHO-METOAMYECKOM KOMMNIEKCE MNpPUBEAEHbl NPUMEpPbl 3adaHui,
KOTOpble ABNATCA MoAeNbHbiMU. KaxKablli npenogasaTesnb, B CBOK o4yepeab, B
paMKax CBOE MeTOANYECKOM AeATeNbHOCTU CaM MPOEKTUpyeT M pa3pabaTtbiBaeT
cpeacTea 0byyeHUA U KOHTPOAA, a TaKXKe BblbUpaeT meToabl U OPraHU3aLMOHHbIe
dopmbl ncxoan n3 OpraHu3auMOHHO-NeaarorMyeckmx yC/I0BUM
obpasoBaTeIbHOro npotecca, CO6CTBEHHOTO ONbITa, YPOBHA NOArOTOB/IEHHOCTU
N MOTUBALINUM CTYAEHTOB.
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