[Ipunoxenne k OOII OO0 MBOVY OIINe7,
yTBepxKIeHHOM nmpuka3zom Ne410 ot 31.08.2023

Pabouas nporpamma Kypca BHEYPOUHOU 1€ATEIBHOCTH
«IIpakTnyeckas XUMUA»

9 kiacc



PE3YJIbTATBI OCBOEHUA
kypca «lIpakTuyeckasi XuMus» 1Js1 9 KJIaccoB

.]IullHOCHlelepe3lebmambl
- OIIPECACIICHUE MOTHUBAIIUU U3YUYCHUSA yqe6H0ro Marcpuaia,

- OIICHUMBAHHEC YCBABACMOI'O yLI€6HOl"O mMarepuajia, uCXoas U3

COMaAJIBHBIX MJIIMYHOCTHBIX HeHHOCTCfI;

- IIOBBIIICHUE CBOCTO 06p330BaTeJ'II)HOFO YPOBHA U YPOBHA 'OTOBHOCTHU K
HN3YyYCHUIOOCHOBHBIX HCTOPHUICCKUX CO6I>ITI/II71, CBA3aHHBIX C pa3BUTHEM XUMHHU U

00I11eCTBA;
—  3HaHUWE MPABWI MOBEJICHUS B YPE3BBIYAHHBIX CUTYAIIHSIX;

—  OLICHMBAHME COLMATIbHON 3HAYMMOCTH NMPOPECCUI, CBA3AHHBIX C XUMHUEH;

—  BJaJeHUe IpaBuiiaMu 0€30MacCHOr0 OOpaIeHHs ¢ XUMHUUECKUMU
BEIIIECTBAMH MOOOPYAOBAaHUEM, ITPOSIBIICHUE SKOJIOTUUECKON KYIbTYPHI.
Memanpeomemmnule pe3yibmamot

Pecynamuenvie YVJI ;

— LeJernoJiaraiue, BKIIoYasi MOCTaHOBKY HOBBIX IIeJIeH, mpeoOpa3oBaHue MPaKTUYECKON
3a/1a4d B MIO3HABATEIIbHYIO, CAMOCTOATENIBHBIN aHAIU3 YCIOBUN JOCTHMKEHUS LEIU HA
OC- HOBE yuéTa BBIJCJICHHBIX YYUTEJIEM OPUEHTHPOB JEHUCTBUS B HOBOM Y4eOHOM

MaTepHraJIC; MIaHUPOBAHUC ITYTU NOCTHIKCHUS ueneﬁ;

— YCTaHaBJICHUC LECJIICBLIX NPUOPUTCTOB, BHIACIICHUC aJIbTCPHATUBHBIX crmoco0oB

JOCTH>KE-HUSI 11eTTM U BBIOOP Hambosee 3pheKTUBHOTO criocoda;
— YMEHHE CAMOCTOSTEIHFHO KOHTPOJMPOBATH CBOE BPEMs U YIIPABIISITH HM;
— yYMeEHHuE IPUHUMATh PElIeHUs B TPOOJIEMHON CUTYyallnu;
— TIIOCTaHOBKA Y4eOHBIX 3aj1ad, COCTABJICHHUE IIJIaHA U MTOCIIEIOBATEIbHOCTH ACHCTBUIA;
— opraHuzainus pabo4ero MecTa MpH BHIOTHEHUN XUMUYECKOT0 IKCIIEPUMEHTA;

— TPOTHO3MPOBAHUE PE3YNIHTATOB O0YyUSHHMS, OLICHUBAHNUE YCBOEHHOTO MaTepHaa,
OLICHKaKa4yeCTBa U YPOBHS MOJIYUYEHHBIX 3HAHUH, KOppEeKLIUs IJIaHa U criocoda

JeficTBUS npu HCO6XOI[I/IMOCTI/I.

Tloznasamenvrvie YVII:

— TIOMCK U BbIIeJIeHHE HH(pOpMaIuu;

—  aHaJu3 YCJIOBHH M TpeOOBaHUH 3a/1a4uu, BLIOODP, COMOCTABICHUE M 0OOCHOBaHUE

crioco0apenIeHus 3a1a4u;



—  BbIOOp HamboIee 3(p(PEKTUBHBIX CIOCOOOB PEIICHUS 33141 B 3aBUCHUMOCTH OT

KOHKPET-HbIX YCJIIOBUI;
—  BBIIBIKEHHUE U 000CHOBAaHUE TUIIOTE3bI, BEIOOP CrI0c00a e€ MPOBEpKH;

—  €CaMOCTOATENBHOE CO3AaHUE AITOPUTMA JEATEIbHOCTH TP PEIICHUU IIPO0IeM
TBOPYE-CKOr'0 U IIOMCKOBOI'0 XapaKTepa;
—  YMEHUs XapaKTepHU30BaTh BEILIECTBA 10 COCTaBY, CTPOCHUIO U CBOWCTBaM;

—  ONHCBHIBAaHHUE CBOMCTB: TBépI[BIX, KHUIKUX, 1"213006pa3HBIX BC€IICCTB, BBIACIICHUC UX

CYIIC-CTBCHHBIX ITPU3HAKOB,

— H300pakeHue cocTaBa MPOCTEHIINX BELIECTB C TOMOIIBIO XMMUYECKUX (GOPMYIT U
CYII-HOCTH XMMHUYECKUX PEAKINI C IOMOLIbI0 XUMUYECKUX YPABHEHUN;

— TpoBeAeHME Ha0JIIOIEHUH, ONIMCAaHUE IPU3HAKOB U YCIOBUM TEUEHUSI XUMHUYECKHUX
peak- L1, BEIITIOJIHEHHE XUMHUYECKOI0 SKCIIEPUMEHTA, BBIBO/IbI HA OCHOBE aHAIM3a
HaOJI0ACHUH 3a3KCIIEPUMEHTOM, pellIeHue 3a/1a4, IOJIy4eHne XUMHUUECKOW HHPOpMaLuu

13 pa3JINYHbIX

HUCTOYHHUKOB;
— yMEHHUE OPraHU30BbIBATH UCCIIEAOBAHUE C LIEIbIO IPOBEPKU TUIIOTES;
—  yYMEHHUe JienaTh YMO3aKIoueH!s (MHAYKTUBHOE U IO aHAJIOTUH) U BHIBOJIBI;

— YMCHHC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCUICCTBAX U XUMHNUYCCKHX
mponecCax, KpUTHICCKHU OTHOCHUTHCA K HCGBHOHay‘{HOﬁ I/IH(l)OpMaI_II/II/I.

KommynuxamuenoieYV/I:

— IOJHOC U TOYHOC BBIPAKCHUEC CBOUX MBICJICH B COOTBETCTBHH C 3agadyaMu 1

YCIOBUAMHUKOMMYHUKAIINH,

— aJIeKBaTHOE UCIOJIb30BaHUE PEUYEBBIX CPECTB JIJISl YUaCTHsI B TUCKYCCHH U
apryMeHTallMMCBOEH MO3UILINN, YMEHHUE MPECTABISATh KOHKPETHOE COJIepKaHue C
COOOIIIEHNEM €ro B MMCbMEHHOM U YCTHOH (hopMe, oTpesiesieHre Clioco00B
B3aHUMOJICHCTBHS,

COTPY/ZHUYECTBO B TIOMCKE U cOope nHpopmarumy;

— ompeJeneHne Coco00B B3aNMO/ICHCTBHS, COTPYIHUUECTBO B TIOMCKE U cOope
uHpOpMaINY, YIaCTHE B JHAJIOre, IUIAHUPOBAHHUE OOIINUX CITIOCOO0B pabOTHI,
MIPOSIBIICHUEYBAXHUTEIHHOTO OTHOIICHUS K JPYTUM YYAILIHUMCSI; OITMCaHHe
coziep KaHMs BBITIOIHACMBIXICHCTBHHN C IENIBI0 OPUECHTUPOBKH B IPEAMETHO-

HpaKTH‘IeCKOfI ACATCIIBHOCTU, YMCHH YUUTBIBATH PA3HBIC MHCHUA U CTPEMHUTHCS K



KOOpAWHaOKU pa3IndHbIX MMO3HIAH B

COTPYAHUYCCTBE,

— ¢dopMyIupoBaTh COOCTBEHHOE MHEHHE U IMO3UIIMIO, ApTYMEHTHPOBATH U
KOOPJIUHUPOBATHEE C TIO3UIUSMU MAPTHEPOB B COTPYTHUYECTBE TIPU BBIPAOOTKE
o01ero pemeHus B

COBMECTHOM JI€SITEIIbHOCTH,

— OCYHICCTBIIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHHUYCCTBE

HeO6XOI[I/IMy10BSaI/IMOHOMOH_IB;

— IIJIAaHUPOBATb O6H_II/IC CIIOCOOBI pa6OTLI; OCYHICCTBJIATH KOHTPOJIb, KOPPECKIHUIO,

OLICHKYJIeHCTBUM napTHEpa, yMETh yOeKaTh;

— HCIIOJB30BaTh aJICKBaTHBIC SI3BIKOBBIEC CPENICTBA JIJIsl OTOOPa’KEHUS CBOUX YYyBCTB,
MBICIICH,MOTHBOB U MOTPEeOHOCTEH; 0TOOpaxarh B peuu (onucaHue, 0ObICHEHHUE)

COACPIKAHUC

COBEpIIaeMbIX JEHCTBUI, Kak B (opMe IPOMKON COIUAIU3HUPOBAHHOW peuw,

Tak U Bpopme BHyTpeHHEH peun;

— pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHLIUIO, UCIIOJb3Ys CPEACTBA YCTHOU U
MMCbMEHHOW KOMMYHHMKAIUH NPU paboTe ¢ TEKCTaMH y4eOHUKA U JOTIOJIHUTEIbHON

JTUTEPaTypOM, CIPABOYHBIMHU TAOIHIIAMH, TIPOSBISATH TOTOBHOCTD K YBaKCHHUIO HHON
TOYKH 3pPEHUS TIPH 00CYKICHUU PE3yIbTAaTOB BHITIOJTHEHHON PaOOTHI.
Ilpeomemmnoie pesyromamul

Obyuarowuiicss Hay4umcs:
— TPHUMEHATHh OCHOBHBIC METOIbI TIO3HAHMS: HA0JIOICHUE, H3MEPEHUE, SKCTICPUMEHT;

— OIIUChIBATH CBOMCTBA TBépI[LIX, KHUAKHX, ra3006p33HLIX BCIICCTB,

BBIACIIAA HUXCYHICCTBCHHBIC IIPU3HAKU,

— PpacKpbIBaTh CMBICI 3aKOHA COXPAaHEHUS MacChl BEIIECTB, aTOMHO-MOJIEKYJIIPHON
TEOpUH;

— pa3nuyaTh XMMHUYECKHE U (PU3NYECKHE SBICHUS,

— Ha3bIBaTh IPU3HAKU U YCIOBHS IPOTEKAHUS XUMUUECKUX PEAKIIUIA;
— coOmtonath npaBuia 6e30macHoi paboThI IPH MMPOBEIEHUU OIBITOB;
— TIOJIb30BAaThCS JIAOOPATOPHBIM 000PYIOBAaHUEM U MTOCYAOM;

— TIoJIy4aTh, COOMpaTh ra3000pa3HbIe BENIECTBA W PACIO3HABATH HMX; XapaKTEpU30BaTh
(I)I/I3I/I‘ICCKI/IG M XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX

COCIMHECHHH, TIPOBOAUTH ONBITHI, MOATBEPKIAIONINE XHMHUYECKHE CBOMCTBA



HN3YUYCHHBIX KIIACCOBHCOPIraHNYCCKUX BECIICCTB,

PacKpbIBaTh CMBICI MOHATHS «PAacCTBOP», BHIYUCISATH MAaCCOBYIO JIOJII0 PACTBOPEHHOTO
BElIECTBA B pacTBOpPE, T'OTOBUTh pPACTBOPBI C OMNpeneIEHHOM MacCcOoBOM oiei

paCTBOpéHHOFO BCIIECTBA,

XapaKTCPU30BaTh 3aBHUCUMOCTD (bH3H‘ICCKI/IX CBOICTB BCIICCTB oT THUIIA
KpHCTaHHquCKOﬁ peH_IéTKI/I, OIIPECACIIATE BU XAMHWYECKON CBS3U B HEOPTraHUYCCKUX

COCIUHCHUAX,

pacKpbiBaTh OCHOBHBIC TIOJOXKCHHUS TEOPUH DIICKTPOJUTUYCCKON IHCCOIMAINH,
COCTABIISATh YPABHEHHSI JICKTPOJMTHUECKON JTUCCOIUAIIMU KUCIIOT, HIEJI0YeH, colieil u
peakIii HFOHHOTO OOMEHa;

pPacKpbIBaTh CYIIHOCTb OKMCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMM, ONPEAEIATh

OKHUCIHNTCIIb n BOCCTaHOBUTCIIb, COCTaBJIATb YpaBHCHUA OKHCJIIMTCIIBHO-

BOCCTAaHOBUTCIIBHBIX peaKuHﬁ;

Ha3bIBaTb (I)aKTOpLI, BJIMAKOIIMEC HA CKOPOCTH XHUMHUYECKOU pC€aKiuu;

XapaKTCPU30BaTh B3aUMOCBA3b MCKIY COCTaBOM, CTPOCHUCM U CBOMCTBaAMH

HEMCTAJIJIOBH MCTAJIJIIOB,

IMPOBOAWTL OMNBITHEI IO MOJTYYCHUIO M H3YUCHUIO XMMHUUYCCKHX CBOMWCTB Pa3IMIHBIX

BEILIECTB;

Ir'paMOTHO O6paH_IaTLC$I C BEIIIECTBaMU B ITIOBCEIHEBHOM KHU3HM.

Oﬁyuammuﬁc;l noayuum 603MONCHOCHIb HAYUUMBCA?
BBIZIBUT'aTb U MPOBEPATH SKCICPUMCHTAIILHO THIIOTE3bI O XUMHUYCCKUX CBOMCTBaxX

BEIIIECTBHA OCHOBE MX COCTAaBa U CTPOEHUSI, UX CIOCOOHOCTH BCTYNATh B XUMUYECKUE
peaKIuy, O XapakTepe U MPOAYKTAX PATUYHBIX XUMUYECKUX PEAKIIUN;
XapaKTEepU30BaTh BEILECTBA I10 COCTaBY, CTPOCHUIO M CBOMCTBAM,
yCTaHaBIMBATHIIPUYNHHO-CIIEICTBEHHBIE CBS3H MEX1y JaHHBIMHU

XapaKkTEepUCTUKAMHU BEILIECTBA;

COCTABJISITh MOJIEKYJISIPHBIE U IIOJIHBIE HOHHBIE YPABHEHMS 110 COKPAIIEHHBIM

MOHHBIMYPaBHEHUSIM;
MIPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBIIATh OKHCIUTEIBHBIE UITH
BOCCTAHOBUTEIIbHBIE CBOMCTBA C YUETOM CTENIEHEN OKHUCIICHUS JIEMEHTOB, BXOSAIINAX

BETO COCTaB;

BBIIBUT'aTh U MPOBEPATH SKCIICPUMCHTAJIBHO I'MIIOTE3bI O PE3YyJIbTaTax

BO3/JICHCTBUAPA3INYHBIX (PAKTOPOB HA U3MEHEHHUE CKOPOCTH XUMHUYECKON



peakiuy;

—  HCIONB30BaTh NPUOOPETEHHBIE 3HAHUS JUISl SKOJIOTHYECKU TPAMOTHOTO
MTOBEJICHUSI BOKPYKAIOLIEH cpelie;

—  HCIOJB30BaTh NPUOOPETEHHBIE KIIIOUEBBIE KOMIIETCHIIUHU TPH BBHITIOJTHEHUH MPOESKTOB
U pelIeHUH Y4eOHO-HCCIIeI0BATENbCKUX 3a/1a4 110 M3yYEHHUIO CBOWCTB, CITIOCOO0B

IMMOJIYYCHHAN PACIIO3HABAHUSA BCUICCTB,
—  OO0BEKTHBHO OLCHUBATh I/IH(bOpMaI_[I/IIO 0 BCHICCTBAX U XUMUUYCCKHX IPOLECCAX;

— OCO3HaBAaTb 3HAYCHHUC TCOPCTHUUICCKUX 3HAHWH 110 XUMUH JIs HpaKTquCKOﬁ
JACATCIIBHOCTHYCIIOBCKA,
CO3aaBaTb MOACIIN U CXEMbI JIs1 pCIICHUA y‘Ie6HI)IX M ITO3HAaBAaTCJIBHBIX 3a41a4,
HOHI/IMaTbHeO6XOI[I/IMOCTB CO6J'II-OI[€HI/I$I npennncaHm“I, IpeiaraCMbiX B UHCTPYKIUAX
8(0)

MCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUHU U JIP.

Conep:xxanue Kypca
«IIpakTuyeckas xumus» 9 kiace (34 yaca, 1 yac Hege10)
Bgenenue B kypc «IIpakTuueckasi xumus-9» (1 4)
BBoanslii uHCTpyKTa)X 10 Th. Xumus — Hayka skcriepuMeHTaJIbHasl.
Hemoncmpayuonnsiii 3kcnepumenm Ne 1. OznakomiieHue ¢ 1a00paTOPHBIM 000pPYI0OBAHUEM;
puéMbI 0€3011acHOM pabOThI ¢ HUM.

BXOI[HOG TECTUPOBAHHUEC IO TCOPECTUICCKHUM U IPAKTUICCKHUM 3HAHUAM 3a 8 KJacc

Pa3nen 1. Muoroo6pa3ue XuMH4YeCKHX PeaKkluil B IKCIIEPUMEHTANbHOI xumuu (7 4)
Tema 1. Xumuueckue peakuuu (3 4)
IIpakTnyeckas padora Ne 1 «[IpaBuina TexHUKH 0€30MacCHOCTH MpU paboTe ¢
naboparopHeiMoOOpynoBanueM. [IpaBuia moap30BaHUS HArpeBaTebHBIME YCTPONCTBAMI
OBP B skcnIepMeEHTaIbHON XUMHUH
Jlabopamopnubwtit oneim Nel «13yueHue peakiiuyu B3auMOJICUCTBUS CyIb(uTa HATPUS C
MIEPOKCHUIOM BOJOPOIa»
TennoBoit a3ddexT xumudeckux peaknuii. [TousaTre 06 7K30- U PHAOTEPMUIECKUX PEAKITUIX.
Jemoncmpayuonnsiii onvtm Ne 2 Ilpumepsl 5K30- U 3HJIOTEPMUUYECKUX pPEAKIUH.
Hemoncmpayuonnutii onvim Ne 3 «TernoBoit 3 ekt pacTBOpEHUS BEIIECTB B BOACH
CKOpPOCTBXMMHUYECKUX PEAKIUIA

Jemoncmpayuonnwtii onvim Ne 4 BzaumoaecTBUe IIMHKA C COJITHOM M YKCYCHOM



Kuciaotamu. BzanmoaeicTere rpaHyIMpOBaHHOIO IIMHKAa WM IIMHKOBOW MBUIM C COJISTHOM
kucinotoi. Bzaumopeiicteue oxcuaa Meau(Il) ¢ cepHoil kucnoTol pa3HON KOHLIEHTpalUK IIpU
pa3HbBIX TEMIEpaTypax.

IIpakTnyeckas padora Ne2. I3yuenue BIUsHUS yCIOBUI NPOBEACHNUS XUMUUECKON
peaknunHa €€ CKOpOCTb.

Jlabopamopuutii oneim Ne2 «CpaBHUTENIbHASA XapaKTEPUCTUKA

BOCCTAHOBHUTEIHLHOMCIIOCOOHOCTH METAJIOB

IToaroroBka k 1A

Tema 2. DeKkTpoauTuyeckas qucconuanus (4 1)

9HeKTp0J’II/ITI/I‘{CCKa${ Aaucconuanya — rilaBHOC yCJIOBHUC IIPOTCKAHUA peaKL{I/Iﬁ B paCTBOpax.

Jlemoncmpayuonnblii oneim  Ne5 Hcnbltanme — pacTBOpOB  BEIIECTB  HA DIIEKTPHYE

Jlemoncmpayuonnviii  onotm  Ne6  «ONEKTPOIUTHI |

HEAJIEKTPOJIUTHD) DJIEKTPOJIMTUYECKAsT AUCCOLUALUS KHUCIIOT,

1IeJI0Y€el U coneil.

Jabopamopuviii oneim N 3. «CunbHble U ciabble  3IeKTpoiuThl» OrnpeneneHue
KHCIIOTHOCTH- OCHOBHOCTH CpE/bl IOJIYYEHHBIX pPAaCTBOPOB C TOMOIIBIO HHIMKATOpa M
JaTYNKA JIEKTPOIPOBOAHOCTH

Jlabopamopuwuii onvim Ne 4 «3aBUCHMOCTH 3JEKTPOIPOBOJHOCTH PACTBOPOB CHIIBHBIX
ANEKTPOJIUTOB OT KOHIIEHTPALIUU HOHOB

Peakuuu nonnoro oomeHa.

Jlabopamopnuuii onvim Ne 5 «B3aumoneiicTBre THAPOKCHIAa OapHsi C CEPHOIM KHCIOTOM»
Jlabopamopnuiii onvim Ne 6 Peakiiun oOMeHa MeX 1y pacTBOpaMH JIEKTPOIUTOB.
Ilpakmuueckasa paboma Ne3. «OnpeneneHue KOHIEHTPALMK COJIM 110 3JIEKTPOIIPOBOJHOCTH
pacTBopa»

ITonroroska x TM1A

Ilpakmuueckasn paooma Nod., Pemenue SKCMIEPUMEHTAIBHBIX 3a/1a4

«QneKTpoauTHIecKas qucconnanus». Th

TecroBbIii KOHTPOJIb o  pasjaeiy «MHorooopasue XHUMHYECKHX

peakuuit BIKCIIEPUMEHTAJIbLHONH XUMHH»

Paznen 2. [IpakTuKYM N0 M3y4YeHHIO CBOMCTB MPOCTHIX BEIIECTB: HEMETAJLJIOB H
MeTAJLUI0B,HX coequHeHuit ( 204)

Tema 3. CBoiicTBa rajioreHon (2 1)

1o



l"anorensr: Gpusnueckne n xuMuueckre cBoiicTBa. CoeTMHEHUS TaJIOTEHOB. XJIOPOBOAOPO.I
Jlabopamopnuiii onetm Ne7 Pacrio3HaBaHUE COJITHON KHUCIIOTHI, XJIOPUIOB, OPOMHUJIOB,
HWOJMI0OBU HOJIA.

Jlabopamopnuiii onvim Ne§. OTOGenvBaroe CBOWCTBA XJIOpa .

Jlabopamopuutii onvim Ne9. BzauMHOE BBITECHEHUE TAJIOTEHOB U3 PACTBOPOB UX COJIEH
Ilpakmuueckasa paboma Ne 5. «Onpedenenue cooepicanusn Xa10puo-uoHos 6 NUmMseeoll
eoodeylloaroroska k T MA

Tema 4. CBoiicTBa Kucjopojaa u cepsl (4 1)

Kucnopon: monyueHne u XUuMHYECKHE CBOWUCTBA.

Jemoncmpayuonnwiii onvim Ne 7. «[lonmyuenue u cobupanue KuCIOpoAa B J1abopaTOpUu
W3aI0THCHUE UM ra30MeTpay

Jlabopamopuuwiit oneim Nel(). «'opeHue cepbl Ha BO31yX€ U B KUCIOPOJIE

MognucaHo
[TIpOLBETO  undpocor
NOAMNMCbIO:
Bad Ma p|/| H A Mpoueetosa MapuHa
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