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IlosicHuTeILHAS 3aMUCKA

[IporpamMmma BHEYpOUHOMH JESATENBHOCTH «DKCIEPUMEHTAIbHASI XUMUS» NPEJHA3HAYECHA
JUISL yJanmuxcst 9-ro Kijacca, Korja y)Ke UMeeTcs ONpe/ieieHHbI 00beM 3HaHUH, TPOHU30IILIO
CMBICIIOBOE MIOHMMAaHUE MaTepuaja HM3y4aeMOoro MpeaMeTa U HEOOXOAMMO 3aKpeHnuTh 3TU
3HAHMSI HA OCHOBE IPAKTHUYECKOM AEATEIbHOCTH.

Kypc paccuntan Ha 34 vaca B rox (1 yac B Hezielno).

Kaxxnpiii paszmen BKIIOYaeT KpAaTKUM TEOPETHYECKUM MaTepual U CUCTEMY 3aJaHMi,
COCOOCTBYIOMMX (POPMUPOBAHUIO M PA3BUTHIO TAaKUX YMEHUH W HaBBIKOB Kak: pabora ¢
y4eOHUKOM ¥ JIOTIOJIHUTENIFHON JINTEpaTypod, YMEHHE aHaJHu3upOBaTh, CpPAaBHUBATH,
YCTaHABJIMBATh MPUYUHHO-CIEACTBEHHbIE CBS3U, CHUCTEMATH3UpPOBaTh, 0000IIaTh, A€NaTh
BBIBOJIbI, OCYHIECTBIISITH CAMOKOHTPOJIb U caMoolieHKy. Cucrema 3alaHuil pa3HooOpasHa 1o
dbopmMe, cColEep)KaHUI0O M CTENEHH CIOKHOCTM U TpeOyeT OT Ydaluxcs aKTHUBHOM
IT03HABATENBHOU JIEATEILHOCTH.

AKTYaJbHOCTH JIAaHHOW MIPOrpaMMbl 00YCIIOBIICHA:

- HEoOXOJMMOCTBIO COEIMHEHUS MPEIMETHOTO 3HAHUS C )KU3HEHHBIM KOHTEKCTOM,
YTOSIBJISIETCS BaXKHBIM yCIOBHEM /17151 GOPMUPOBaHUS BHYTPEHHEN ydeOHOM MOTHBALINN;

- BO3MOYKHOCTHIO ()OPMHUPOBAHUS HAAIPEIMETHOTO U MEXKIPEIMETHOTO B3I HA
MIPUPOIY U3Yy4aeMOro;

- pa3BUTHEM CaMO00Opa30BaTEIbHBIX YMEHHUI U HABBIKOB;

- BOCTPEOOBAHHOCTBIO MOJIYYCHHBIX 3HAHUH B MPAKTHUECKOM NEATENBbHOCTH U B
Oynymeinpodeccu.

IIpennaraemplii KypC OpPHEHTHUPYET YYallMXCS Ha IOUCKOBYIO JIEATENBbHOCTB,
IIPUBHUBAET KYJIbTYPY IPOBEAECHUS HAYYHOTO 3KCIEPUMEHTA, JAeT BO3MOXHOCTh YIIyOWTb
3HaHUS [0 OYEHb Ba)XKHBIM BOIIPOCaM Kypca XHMHH, MOMOTaeT peldsTaM OIpeNeUThCs C
BbIOOpOM mpodeccuu. [lo3BonseT pacHMpUTh NPEACTaBICHUE Y4YallMXCsl O CBOMCTBax
BELIECTB U pe3yJbTaTax MX B3aUMOJAEHCTBUIL, 3aKpeNuUTb W Pa3BUTh HABBIKU PabOTHI B
1a00paTOPHH U PELICHUs KOJIMYECTBEHHbBIX U KaUeCTBEHHBIX 3a/1a4.

Kypc paccuntan Ha yyeHHMKa yBJIEYEHHOTO, JKEJIAIOLIEro IMoJydaTh 3HAaHUS Ha OoJiee
BBICOKOM ypoBHe. /[l ycmemHol paboTel HEOOXOAMMO, 4YTOOBI Yydaliuecs Bialesn
IIPOYHBIMU 3HAHUSAMHU B paMKax IIKOJIBHOM IPOTPaMMBI 10 XMMUHU.

IIpennaraemple 3anaHus BBIIOJHAIOTCA B YCIOBUSX COTPYIHHUYECTBA, KOTOPOE
npeacTaBisiercs 0oJjiee MOIIHBIM OpYIHEM IIOMCKa OPUTHMHAIBHOTO PpEIIEeHUs, 4YeM B
onnHOuKy. IIpennaraeMmblii Marepuain, OCBEIIAET OCHOBHOW KPYI BOIIPOCOB, IOJUIEKAIIHUX
pa3bopy, YCTaHaBIMBAeT JIOTUYECKYIO IIOCJIEJOBATEIbHOCTh M3YYEHHUS MaTepuana, AaeT
BO3MO’KHOCTh YHU(HUIIMPOBATH IJIAH MPOBEACHUS IPAKTUYECKUX 3aHATUH.

Lenbto mMpakTHUECKUX 3aHATUH sBiIETCS MpopaboTKa TEOPETHYECKOTO MaTepuala,
IIPUBUTHE HABBIKOB COCTABICHUS XUMUYECKUX YPABHEHH.

Iean u 3apa4u Kypca

OCHOBHO LIEJIBbIO JAHHOTO Kypca SIBJISIETCS] BBEIEHUE YUAIUXCS B DKCIIEPUMEHTAIbHYIO
OOIIYI0 XUMHUIO.

Crpemsich K TOCTHKEHUIO TOCTABJIEHHOM LIENH, PELIAOTCS CISAYIOLIUE 3aJa4Hu:

O Obpa3zosamenvhbie

OyrJIyOUTh M PACHIMPUTh 3HAHUS yJaIlUXCs O 00IIel XUMUY;

OpacKpbITh POJIb SKCIIEPUMEHTA B XUMUH;

OC(bOpMI/IpOBaTL Yy HIKOJIbHUKOB MPAKTUYCCKUC HABBIKW, YMCHHUC IIPAaBUJIBHO
o6pau1aTLc;1 CHU3YUCHHBIMU BCHICCTBAMU, HpI/I60paMI/I, MMPOBOAUTL HECJIOKHBIC XUMHUYCCKUC



OTIBITHI.
[] Paszeusarowue
OcopmMHpoOBaTh YMEHHE CPAaBHUBATH, BHISIBIIATH CYIIECTBEHHOE, YCTAHABIUBATH
MIPUYHUHHO-CIICACTBEHHBIE CBSA3U, 0000IaTh U CUCTEMATU3UPOBAThH 3HAHUS;
Opa3BUTh NO3HABATEIBHBIM UHTEPEC YUALTUXCS K XUMUU;
Opa3BUTh UHAUBUAYyAIbHBIC HAKIIOHHOCTA U BO3MOXKHOCTH yUalIUuXCs;
Opa3BUTh CAMOCTOSITEIBHYIO IIOUCKOBYIO JIEATEIHOCTD IITKOJILHUKOB;
OCOBEPIIIEHCTBOBATh YMEHHS pabOTaTh C IUTEPATYPOM U CPEACTBAMU MYJIbTUMEINA.
O Bocnumamenvnule
OcopMHpOBATh Yy yUAIIUXCS AHATCKTHICCKOE TOHMMaHNEe HAyYHOU KapTHHBI MUPA;
OCIOCOOCTBOBATh WX HHTEIUICKTYAIBHOMY Pa3BUTHIO, BOCIUTAHHIO
HPaBCTBEHHOCTU,I'YMAHUCTHUYECKUX OTHOIIEHUHN, TOTOBHOCTH K

TpyAay,
OIIOoATOTOBUTH yJAlIUXCS K Ca4e DK3aMCHA, ITOCTYIIICHUIO B BY3;
OIIOATOTOBUTH yJalIUXCS K CO3HATCIbHOMY H OTBETCTBCHHOMY BI)I60py KHU3HCHHOI'O

IIyTH;
Opa3BUTh y4EOHO-KOMMYHUKATUBHBIE YMEHMUS.

Tekymuii KOHTPOJIb TEOPETUYECKON YacCTH OCYIIECTBIAETCS MYTEM YCTHOTO OIpOcCa,
MIPOBEPKM JOMAIIHUX 33JaHUM, TUIAKTUYECKOIO0 Marepuana, MOATOTOBICHHOIO YYUTEIEM
(kapTOoYKm).

[IpakTnueckue pabOThl MPOBOAATCA MapajljIeIbHO C TEOpHUeH U  CIOCOOCTBYIOT
3aKPEIUICHUIO MOJyYEHHBIX 3HaHWI. MeTouKa NMpoBEAEHUS MPAKTUYECKUX 3aHATHI JOJDKHA
MOCTETNIEHHO TMPUYYUTh YyYallUXCS K CaMOCTOSTENbHOM MpopaboTKe Marepuaia o
y4yeOHHKaM, KOHCIIEKTaM, a TaKXke MOJArOTOBUTH IIKOJbHUKOB K U3yYEHHIO KypCOB XUMUU B
BY3€, TEXHUKYME, KOJUIEIKE U T.J.

[Iporpamma Kypca paccumTaHa Ha YYEHUKOB 9 KJIacCOB M IMpelHa3HayeHa JUlst
npeanpo@uiIbHON MOArOTOBKM M MPOGECCHOHAIBHOTO CaMOOIPECICHUs Y4YalluXxcs C
OpHUEHTAaIMel Ha XUMHUKO-OMOJIOTHYECKUIA TPO(UITH.

IponokuTeabHOCTh Kypea: 34 yaca (1 gac B Hezelno).

Metoabl 1 popMbI 00yUeHMSI

@opMbl MPOBEACHUS 3aHATHM: JIEKLUs, CEMUHAp, KOH(pEpEeHLHUs, MpaKTH4ecKas
pabora.

®opMBbl OpraHu3ali padboThl yHalluXcsl: HHAWBUAYyalbHas, QpOHTANIbHAS, TPYIIOBA,
napHasi.

Metoabl 00y4eHHs: PEHNPOAYKTUBHBIM, PEKOHCTPYKTUBHBIA, YaCTUYHO-
TIOUCKOBBIN, TBOPYECKUH.

@ opMbI KOHTPOJISI 1 KPUTEPUH OLIEHKH
B nanHOM Kypce MpOMEKYTOUHBIH KOHTPOJIb JOCTHXKEHUH SIBISETCS MHCTPYMEHTOM

MOJOKUTEIBHON MOTHUBAIlUM U CBOCBpeMeHHOﬁ KOppeKIHunu pa60TBI yqamuxcsa U
YUYUTCIIA. B kauectBe (I)OpM MPOMCIKYTOUHOI'O KOHTPOJII PCKOMCEHAYCTCA HCIIOJb30BATH
pe(bepaTLI, a TaKiKcC Ha6J'IIOI[eHI/Ie AKTUBHOCTHU YYaIIUXCS HA 3aHATHU, daHAJIIN3 TBOPYUYCCKUX U
HCCICIOBATCIIbCKUX pa6OT,6eCGJIH C yJallluMHuCA U UX pOAUTCIISIMU.

[enecooOpa3Ho MPOBOIUTH UTOTOBYIO aTTECTAIMIO MO PE3yabTaTaM U3y4eHHs Kypca B
BUJIEUTOTOBOM KOH(DEPECHIIHH.

Kpurepun 3¢ ¢dekTHBHOCTH peajn3anuy NPOrpaMMbl:

" Pa3BUTHUC MMO3HABATCIIBHOTO NHTCPECCA YUAIIUXCA;



" IOBBILICHKWE Ka4eCTBA 3HAHMS HA YPOKaX XMMHH B CTapILIMUX KJlaccax;

" IPUMEHEHUE NI0JIyYEHHBIX 3HAaHUM U YMEHMI NIPU U3YYECHUH APYTHUX [IPEIMETOB;

* OBJIaJICHUE TOMCKOBBIMH, MPOOJIEMHBIMH, UCCIIETOBATEILCKUMH TUITAMHU JEATEIBHOCTH.
ILi1annpyeMsbl pe3yibTaThl 0CBOCHHMS KYPCa M CHCTEMAa UX OLEHKHU

Jluunocmuwie YY/[:

YMeHHe BECTH IMaJIOT Ha OCHOBE PAaBHOIIPABHBIX OTHOLIEHUH U B3AMMHOIO YBAaXKEHUS,

YMeHne KOHCTPYKTHUBHO pa3peniatb KOH(PIUKTHL;

YcTolunBeIN 1MO3HABATEIBHBIM MHTEPEC M CTAHOBJIEHUE CMBICIOO0pa3yronieit
(YHKIIMMIIO3HABATEIILHOTO MOTHBA;

['oToBHOCTB K BBIOOPY TPOPUIBEHOTO 00pa30BaAHUSL.

Pecynamuenvie YY/[:

Cnan4aroT cBoM crioco0 IEHCTBHS C DTAaTOHOM;

Cnunyarot crioco0 U pe3yapTaT CBOUX JIEHCTBUM C 3aJJaHHBIM 3TAJIOHOM, 0OHAPYKUBAIOT
OTKJIOHEHUS U OTJINYUS OT 3TAJIOHA;

BHOCAT KOpPEKTUBBI U AOMOJIHEHUS B COCTABJICHHBIE TJIAHbL;

BHOCAT KOPpEKTHUBBI U IOTIOJHEHUS B CIIOCOO CBOMX JIEHCTBUM B CIIydae pacXoKIAEeHUs
3TalloHa, PEaJIbHOTO JEUCTBUS U €r0 MPOIYKTa;

Bbiaensitor 1 0CO3HAIOT TO, YTO YK€ YCBOEHO U YTO €IIe MOJJIEKUT YCBOCHHIO,
OCO3HAIOTKAa4eCTBO U YPOBEHb YCBOCHHUS;

OcCO03HaIT Ka4€CTBO U YPOBEHD

yCcBOEHMS; OTIIEHUBAIOT

JOCTUTHYTBIA PE3YJIbTAT;

OrnpeaensroT NociIeI0BaTENbHOCTh IPOMEKYTOUYHBIX 1IEJIEW C YUETOM KOHEYHOTO

pe3yabrata; COCTaBIISIIOT IJIaH U MOCIEI0BATEIBbHOCTD ACHCTBUIMA;

CraBar yueOHYI0 331a4y Ha OCHOBE COOTHECEHHS TOT0, YTO YK€ U3BECTHO U YCBOCHO, U
TOT0,4YTO €1I€ HEU3BECTHO

Ho3znaeamenvnvie YY/[:

Brienstor KoaTudecTBEHHbIC XapaKTEPUCTHKNA 0OBbEKTOB, 3aJJaHHBIC CIIOBAMU;

BoccranaBnuBaoT MpeAMETHYIO  CHUTYaIlMIo, OINKMCAHHYK0 B 3agade, IyTeM
nepeopMyIUPOBaHUsS,  YOPOIIEHHOTO TIE€pecKa3a TEKCTa, C BBIJCICHHEM TOJIBKO
CYIIIECTBEHHOM /IS PEIICHHS 3a1a4 HHPOPMAIIHH;

Brigensitor 0060011eHHBINM CMBICT U (OPMATBHYIO CTPYKTYPY

3a7a4M; Y MEIOT 3aMEHATh TEPMUHbBI ONIPEACIICHUSMU;

YMEIT BBIBOAUTH CIAEACTBUS U3 UMEIOLIMXCS B YCIIOBUU 3a/1a4U

JTaHHBIX; BBIIESI0T GOpManbHYIO CTPYKTYPY 3aJauu;

AHANMU3UPYIOT yCIOBUS U TpeOOBaHUS 3a1a4u;

Bripaxkaror CTpyKTypy 3a1a4l pa3HbIMU

cpencTBamMu; BHIMOTHAIOT onepaium co

3HAKaMu U CUMBOJIaMU;

Bri6upatot, COnocTaBisitoT 1 000CHOBBIBAIOT CIIOCOOBI PEIICHUS 3a1a4H;

[IpoBoasT aHanmu3 cnocoOOB pelIeHHs 3aa4u C TOUYKH 3PEHUsS UX PAlMOHAIBLHOCTH U
SKOHOMHUYHOCTH;

YMeroT BeIOMpaTh 000011IeHHBIE CTPATETHH PEIICHUS 3aa4n

Kommynuxamuenwvie YY/I:

Obwaromes u 83auM00€eucmeyom ¢ NapmHepamu o COBMECHHOU 0essmeNbHOCMU  UlU
0bMeHy uHghopmayueti:

YMEIOT cllylaTh U CAbIIATh APYT APYTa;

C nocTaTo4HOM MOJMHOTOW M TOYHOCTHIO BBIPA)KAIOT CBOU MBICIM B COOTBETCTBHH C



3aJauaMy M YCJIOBHSIMH;

AJIEKBaTHO HCIIOJIB3YIOT PEYEBBIE CPEACTBA ISl JAUCKYCCHU M apryMEHTAallUd CBOEH

MO3UIIHH;

YMeT mpeAcTaBisaTh KOHKPETHOE COJIEp)KaHWe M cooOaTh ero B MUCHbMEHHOW U
ycTHOM opme;

WHTepecyroTcst 9y)KMM MHEHHEM U BBICKa3bIBAIOT CBOE;

Berynator B amanor, ydacTBYIOT B KOJUIEKTHUBHOM OOCYXKJIEHUHM IpoOJeM, ydarcs
BJIQJICTh MOHOJIOTHYECKOW W JHMaJOrHYecKoil (opMamMu peddn B COOTBETCTBHU C
rpaMMaTHYECKHIMH U CHHTAaKCHYECKUMHU HOPMaMH POJIHOTO SI3BIKA.

Yuamcsa dericmeosamyo ¢ yuemom nozuyuu 0py2020 u co21aco8bléams 80U OUCMBUSL:

[ToHMMaIOT BO3MO>KHOCTh Pa3IMYHBIX TOUEK 3PEHUS, HE COBIAIAIOIINX C COOCTBEHHOM;

[IposIBISIFOT TOTOBHOCTH K OOCYKJIEHUIO Pa3HBIX TOYEK 3pEHHsS] U BbIpaOOTKe 00Ien
(TpynmnoBoil) nmo3unumy;

Memanpeomemuvimu pe3ynbTaTaMd OCBOCHHUSI BBIITYCKHUKAMH OCHOBHOMW IITKOJIBI
IporpaMMaI IO XUMHUHU ABJIAIOTCA

1) WCMOJB30BaHHWE OCHOBHBIX HHTCIUICKTYAJIbHBIX —oOIlepaiuii: (GopMmyaupoBaHue
TUTIOTE3, aHAJIIN3 U CUHTE3, CPaBHEHHE, 0000IIeHre, CUCTEMATH3AIHs, BBISIBICHUE TPUYUHHO-
CJIICACTBECHHBIX CBﬂSGﬁ, IIOMCK aHaJIOI'OB,

2) yMEHUE TCHEpPUpOBATh HJICH M OIpPEICISITh CPEACTBA, HEOOXOMUMBIC ISl WX

peanuzanuy;

3) yMeHHE OMpeneNaTh LEeMd W 3aJa4d  JeATeIbHOCTH, BBIOMpaTh CpEICTBa
pannsanuu OCIuu NPpUMEHATb UX HAa IIPAKTUKE,

4) UCTOJIb30BAHUE PA3TUYHBIX UCTOYHUKOB IS MTOJTYICHUS] XUMUYIESCKOH HHPOPMAIHH.

5)OBnaneHne HaBBIKAMH  CaMOCTOSITCIBHOTO  NMPUOOpPETEHWsS  HOBBIX  3HAHUM,

OpraHu3anun
y4eOHOM JesTeNIbHOCTH, TOCTAHOBKU IleNied, IUIaHMPOBAHUS, CAaMOKOHTPOJII M OLECHKHU
pe3yJIbTaTOB CBOEH NESATENbHOCTH, YMEHUSAMHM TPEIBHUIIETh BO3MOKHBIE PE3yJIbTaThl CBOUX
e CTBHIA;

IIpenmeTHblie pe3yJibTAThl 0CBOEHHS 00YYAIIMMHUCS POrPAMMBI:
yuauwuecs 00JIHCHbL 3HAMDb!

0 (bHSPI‘IeCKI/Ie BCJIMYMHBI WU HUX CAMHUIBI N3MCEPCHUA (Macca B€OICCTBa, Macca
pacTBOpa, KOJHUYCCTBO BCIICCTBA, 00BeM BCIICCTBA, 00BeM pacTtBOpa, OTHOCHUTCIIbHAA
aTOMHasA M MOJIApHad MacCChl BCIICCTBA, MAaCCOBasA O0JIsI paCTBOPCHHOI'O BCIICCTBA, MaCCOBas
J0JIA 3JICEMCHTOB B COCAMHCHUHU, BBIXO BeI_I_[eCTBa);

O YpaBHEHUS XUMUYECKUX PEAKIIM;

O JMCCOLMALUs, KATUOH, aHUOH;

O YHCIIO YaCTHL], YUCIIO ABOTapo;

O MOJISIpHBIA 00BEM T'a30B;

O (bopMyIbI U pacyeToB Macchl, 00beMa, MaCCOBOM J10JIM, OTHOCUTENIBHOM

IUIOTHOCTH,YHCIIa ATOMOB MOJIEKYJT;
0 CTaHJIapTHBIN IUIaH PEUICHUs pACUETHOW XUMHUYECKOM 3a/1a4H;
J OCHOBHBIE U JIOTIOJIHUTENBHBIE CTIOCOOBI PEIICHNS XUMUUYECKUX 3a/1a4;
J rpaduueckuit METO] pelieHusI XUMHUYECKUX 3a/1a4;
0 3uarh IITH B kaOuHeTe XUMUH.
yuawuecs O0NHCHbL YMemb !
[ mpou3BOIUTh W3MepeHus (o0bemMa pacTBOpa C TIOMOIIBIO MEpPHOW TMOCY/HI,



IJIOTHOCTH PAcTBOpPa C MOMOIIBI0 apeoMeTpa); TOTOBUTh PAaCTBOPBI C 33JJaHHON MAacCOBOM
JI0JIEW PACTBOPEHHOTO BEUIECTBA; ONMPEICISITh MACCOBYIO JOJIIO PACTBOPEHHOI'O BEIIECTBA
(%) st pacTBOPOB KHCJIOT W IICHOYEH MO TAOJMYHBIM 3HAYCHHUSM HMX IUIOTHOCTEH;
[JIAHUPOBATh, MOATOTABIMBATH M IPOBOJUTH MNPOCTEUIINE XUMHUYECKHUE SKCIEPUMEHTHI,
CBSI3aHHBIC C pPACTBOpEHHEM, (DUILTPOBAHUEM, BHITIAPMBAHUEM BEIIECTB, IMPOMBIBAHUEM W
CYIIKOM OCAaJIKOB; TMOJIYYCHHEM U B3aUMOJCHCTBHEM BEIIECTB, OTHOCSIIMXCA K OCHOBHBIM
KJlaccaM HEOPraHUYEeCKUX COCIAUHCHHI; OMPENCICHHEM HEOPraHUYeCKHX BEIIECTB B
WHJIMBUAYQIBHBIX PACTBOPAX I3THX BEIECTB; OCYIIECTBICHUEM IIEMOYKH MPEBpaLICHUN
HEOPraHWYECKUX COECIMHEHUI;

U NMpOU3BOJIUTH pacyeT OIMNpeAeSieHUss MacChl W MacCOBOW JIOJM PacTBOPEHHOTO
BEIIIECTBA B PACTBOP, MOJIYYCHHOM Pa3HBIMU CIOCOOaMu (pacTBOPEHHMEM BEIIECTBAa B BOJE,
CMEIIMBAHUEM PACTBOPOB Pa3HOUN KOHIIEHTpAIlMU, pa30aBlICHMEM W KOHIICHTPHUPOBAHUEM
pacTBopa);

[JUCTIONB30BaTh MPUOOPETEHbI 3HAHUS U YMEHHUS B MPAKTUUECKOW NEATEIbHOCTH U
TOBCETHEBHON KM3HM C IIENbI0: 0€30MacHOro OOpallleHusl ¢ BEIIeCTBAaMU M MaTepHallaMu,
OKOJIOTUYECKH TPaMOTHOTO TIOBEICHMSI B OKpYXKalollel cpeae, OLEHKH BIUSHUSA
XUMHUYECKOTO 3arpsi3HEHUSI OKPY)KAIoIeH cpeabl Ha OpraHu3M YeJOBEKa, KPUTHYECKOU
OIleHKH WH(GOpPMAIIMM O BEIIECTBAX, WCIOJB3YEMBIX B OBITY; MPUTOTOBJICHHUS PACTBOPOB
3aJaHHOM KOHIIEHTPAIlUH.

TemaTuyeckoe MJIIAHMPOBAHUE

No Tema ypoka [Inan dakTt

1.BBEJIEHHUE (1)

1 TexHuka 6€301aCHOCTH MPHU POBEICHUN
1a00paTOPHBIX U MPAKTHYECKUX PadOT.

2. METO/Ibl OUMCTKHU BEILLECTB (24)

OumncTka BeniecTs. PUIBTPOBaHKE, BhITIAPUBAHUE,CYIITKA
2 BEII[ECTB.

Oumnctka yepHuI aacopOmueit. Paznenenue cmecu
TJIMHBI U MEHOTO KyIopoca

3 Brinapusanue conu u3 pactBopa..llonyuenue u

JEKaHTalus cyiabdara oapus.

3. CHOCOBbI NOJYYEHUS HEOPTAHUYECKHUX BEIIECTB U UXCBOMCTBA

(84)
4 OO6mue cnocoObl moxyueHuss MmertamioB. Ilomydenue
METAJJIOB PeaKIfei 3aMelleHHs U3 PACTBOPOB COJICH.
5 [TonyueHne KHCIOPOAa Pa3IOKEHUEM IEPEKHCH
BOJIOPOJIA.
6 [Tonyuenue Boopoaa.
7 [MonyueHne okcuaa MM U YIIIEKUCIOTO ra3a

PA3JI0KCHUECM MaJIaXHTa.




8 O6mtme ciocoObl oTyueHust ocHoBanui. [Tomydenue
HEPACTBOPUMBIX OCHOBAaHHUI U UX CBOMCTBA.
AmpoTepHBIE OCHOBaHUS

9 OOm1ast xapaKTepUCTHKA CIIOCOOOB TOTYUEHHUS KUCIIOT:CEPHOH,
COJISTHOH, a30THOH, (hochopHOIT KpeMHHEBOI

10 O6mrme ciocoObl oryueHus couei. [lorydenne coneiipeakuneit
0OMeHa MEXJy KHCIIOTOH M OKCHJIOM.

11 N3yueHnne MuHepanbHbIX YA0OpeHuit

4.0OKHNCINTEIbHO-BOCCTAHOBHUTEIbHbIE MpouecCsbl 1 X IPUMECHCHUE B aﬂaﬂn3e(3q)

12 N3yuenne oKncanTenbHO— BOCCTAHOBUTEIBHBIX CBOMCT
NepMaHraHaTa Kajus 1 TIePEKUCH BOIOPO/Ia

13 Oxwucnenne nouos xpoma (I11) mepokcumom Bogopoaa

14 Oxkwucrnenue nonos xpoma (I11) nepmanranarom kanus B

KHUCJIOH cpeie

5.PACTBOPBI U CITOCOBBI UX TPUTOTOBJIEHUSI (6 yacos)

15 [Ipurorosnenue pactBOpa €  3aJaHHOM MOJISIPHOM
KOHIEHTpaLuen

16 Omnpenenenre pH pacTBOPORB € MOMOIIBIO HHAMKATOPA

17 OO0pa3oBaHue U paCTBOPEHUE OCAIKOB

18 DKCIEPUMEHTAITHHOE OCYIIIECTBIICHUE MpeBpalieHui

19 Pa3IMYHBIX KJIACCOB COCIMHEHHI B pacTBOpax

20

6. OCHOBbI KAYECTBEHHOI'O AHAJIU3A (134)

21 OcHOBHBIE MPUHIUIIBI KAYECTBEHHOTO aHAJIU3.
JIpoOHBII ¥ CUCTEeMHBIN aHAJIU3.

22 OO6HapyxeHue KaTHOHOB 1 aHATUTHYECKOM TPYIIITBI
(Na*,K*,NHs").

23 OOHapyxeHle HOHOB aMMOHMSI CPEJIU BbIIAHHBIX COJICH

24 OOHapyxeHre KaTUOHOB 2 aHATUTUYECKOM IPYIIIIbI
(Ag* ,Pb*").

25 OOHapyxeHHe KaTUOHOB 3 aHATUTUYECKOM rPYIIIIbI
( Ca®*,Ba®"). OnpesienieHne *KeCTKOCTH BOIbI

26 Oo6HnapyxeHue KaTHOHOB 4 aHaJIuT. IPYHIIBI
(APR* Cr3* Zn?).

27 OOHapyxeHHe KATHOHOB S HATUTUYECKON TPYIIIbI
(Fe2+,Fe3+,Mn2+,Mg2+).

28 KadecTBeHHBIN aHaIM3 KeNe30CoAePIKaIINX

JICKApCTBCHHBIX PCIIapaToOB

29 OOHapyxeHue KaTHOHOB 6 aHATUTUYECKOHN TPYIIITBI
(Co?" ,Cu?" Ni?* ,Cd?").




30 KHaCCH(bI/IKaL[H;I AHMOHOB HA aHAJIUTUYCCKUEC
rpynnsl. OOHapy)XeHHEe aHMOHOB | aHATMTUYECKO

rpymms (S042,S05%,S,0 2',CP 2',P%43').

31 BsaumopetricTBre cynb(aT-MOHOB € TPYNIIOBBIM
peareHTOM 1 (hoc(haT-HOHOB C TPYMIIOBBIM PEAreHTOM

32 Oo6Hapyxenue anuonoB 2 anamut. rpymmsl (CI,Br I~
S%).

33 OOHapyxeHHe aHHOHOB 3 aHATUTUYECKOH TPYIIIBI

(NO é,I\/InO fFH C%O*).

7. JkcnepuMeHTaNbHOE pelienue 3aaa4(14)

34 ‘ DKCIepUMEHTAIIBHOE pellieHne 3a1a4 ‘

OcHoBHOE coJep:raHue

nporpammbiBeenenue (1 4)

HayuHplii SkciepuMeHT W €ro pojb B MO3HAaHMHM. TexHHKa O€30MaCHOCTH IpHU
MPOBEJIEHUU JTA0OpaTOpPHBIX M NpakTHueckux paboT. IlpaBmia okazaHust mepBoi
MEIUIIMHCKOM TOMOIIM TMpPH OXKOraX W OTPABICHUSAX XUMHUYECKHMMH PEAKTHBAMH.
JlabopaTopHoe 000pyIOBaHUN. XUMUYECKUE PEAKTHBBI.

Jemoncmpayuu. Anrtedyka kabuHeTa XUMHUU. XMMUYECKHE PEaKTHBBI U J1abOpaTOpHOE
000pyI0BaHHUU.

Ilpakxmuueckue pabomol
N3mepenne 00eMOB BOIBI ¢ TOMOIIBIO MEPHOH TIOCY/IBI.

2.MeToabl 0YNCTKH BelllecTB(24aca)

OcHoBHBIE CcTIOCOOBI pa3fefeHus] cMecel: HaMarHM4MBaHue, (UIbTPOBAHUE,
BbINIaPUBAHUE, yITAPUBAHUE, KPUCTAJUTU3AIIHSL.

OuncTKa 3arpa3HEHHON MOBAPEHHOM COJIH.

3.Cnoco0bl MoJIy4YeHHsI HEOPraHMYeCKHX BeleCTB U HX cBoiicTBa (8 )

OCHOBHBIE CBOMCTBA BaKHEUIIIMX KJIACCOB HEOPTAaHUYECKUX COCAMHEHHI. 3HAKOMCTBO
c oOpa3laMu OKCHUJIOB, KHCIIOT, OCHOBaHMM M cojieil. Pacro3HaBaHWE OCHOBAaHMA.
PacnoznaBanue kucnort. ['njiponus conen.

Ilpakxmuueckue pabomol

O6mue crnocoObl mosydeHus: MeTauioB. [lonydeHrne METalIoB peakiueil 3aMenieHus
W3 PacTBOPOB COJIEH;

[Tonydyenue kucnopoia pa3aokKeHUEM IEPEKUCH

Bojopoaa;Ilonydenue Boaopoa;

[Tomyuenune oxkcnaa MeQU U YIIEKUCIIOTO ra3a pasioKeHUEM

Mastaxuta;llonydyeHre HepacTBOPUMBIX OCHOBAHUM U UX

CBOMCTBA,;

OOmiast xapakTepucTHKa CHOCOOOB TMOJIyYEHHMs KHUCJIOT: CEpHOH, COJSHOM,
a30THOM, pocopHOil KpeMHHEBOH;
Oouiue ciocoosl nosrydenus cosiei. [lomyuenue coseit peakiueit oOMeHa Mex 1y
KHUCJIOTON MOKCUIOM;
N3yueHre MUHEpaIbHBIX Y100peHui

4. OKUCANTETbHO-BOCCTAHOBUTEIBHBIE MPOIeCCh] M X MPUMeHeHue B aHaau3e (3




4)

OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC GyHKIIN BCILICCTB u HaIpaBJICHUE
OKHCJIUTEIIHO- BOCCTAaHOBUTEJBbHBIX peakuuii. Okucnurens. BoccranoBuTenb. CTaHnapTHbBIC
ANEKTPOHBIC MOTEHIMANBL. Psij CTaHAAPTHBIX AIIEKTPOIHBIX MOTCHIUAIOB. 3aBUCHMOCTb
ANIEKTPOTHOTO TOTEHIMAla OT MPHUPOJAbI PEarHpYIOIIUX BEIIECTB, OT WX KOHIICHTPALUH,
TEMIIEPaTYPhI, pH cpensl, pPacTBOPHMOCTH, HPUCYTCTBHSI B cHCTEME
KOMILJIEKCOOOpa3oBatTers.

Ipakmuueckue pabomul

OKHCIMTEIbHO-BOCCTAHOBUTEIILHBIC CBOMCTBA TEPMaHTaHaTa Kaius C IEPOKCHIOM
BOJIOPO/IA;

Oxucnenne nonoB xpoma (1) nepoxkcumom Bogopoa;

Oxkwucnenue nonos xpoma (I11) mepmanranaTom kanusi B KHCIIOH cpejie

5.PacTBOpBI M c11oco0bI X NPUTOTOBJIeHHS (6 YacoB)

3HadeHue pacTBOPOB B XMMHUYCCKOM ISKCIICPHUMCHTC. TlonsaTHE WCTHUHHOTO pacTBopa.
HpaBI/ma IPUTOTOBJICHUA PACTBOPOB. TexHOXUMHUYECKHE BECHl U mpaBujia B3BCIINBaHUA
TBEPABIX BEIICCTB.

MaccoBast 107151 pacTBOPEHHOTO BEIIECTBA B pacTBOpe. Pacder W TNpUTOTOBIEHHUE
pacTBopa C ONpeIeIEHHOM MacCOBOM JI0JIEN paCTBOPEHHOIO BEIIECTBRA.

Ompenenenre 00BEMOB pPACTBOPOB C TOMOINBID MEPHOW TMOCYAbl W IUIOTHOCTH
pacTBOpOB HEOPraHMYECKHUX BEUIECTB C MOMOUIbI0 apeoMerpa. Talnuibl MIOTHOCTEH
pacTBOPOB KHUCJIOT M IIeioudeil. Pacuer Macchl pacTBOPEHHOIO BEIIECTBA MO HM3BECTHOM
IJIOTHOCTH, 00BEMY M MacCOBOH J0JI€ paCTBOPEHHOTO BEIECTBA.

HemoncTparmu. XuMHYecKass MOcyga JUid TPUTOTOBJIEHHS PAacTBOPOB (CTaKaHBI,
KOHHUYECKHE KOJIObI, MEpHBIE MWIMHIPHI, MEPHbIE KOJIOBI, CTEKJISIHHBI MaJOYKU, CTEKJISTHHbBIE
BOPOHKH U T.11.). TeXHOXUMHUYECKHE BeChl, pa3HoBeckl. Habop apeomeTpos.

Lemoncmpayuonnwiii sxcnepumenm. OnpeneseHne MIOTHOCTU PacTBOPa C MOMOIIBIO
apeometpa. OmpezneneHue KOHLEHTPALUKU PACTBOPOB KHUCIOT W OCHOBAHWH C IMOMOIUIBIO
TaOJINLIBI
«MaccoBasi J0Ji1 pacTBOPEHHOro BemiectBa (B %) M IUIOTHOCTh PACTBOPOB KHUCIOT H
ocuosanuii mpu 20° C». YBenndeHuWe KOHIEHTPALMM DPAcTBOPA TMAPOKCHIA HATPUS HpPH
N00aBJICHUH JIOTIOJTHUTEIBHOTO KOJMYECTBA INEIOYH B PACTBOp, MPOBEpKA HM3MEHEHHUS
KOHIIEHTPALIMK C MOMOILBI0 apeoMeTpa. Y MEHBIICHHE KOHIIEHTPALMHY TUAPOKCUIA HATPUs B
pacTBope 3a cueT ero pasz0aBieHMs, MPOBEPKAa W3MEHEHHS KOHIEHTPAIMU C TMOMOIIbIO
apeomeTpa.

Ipaxmuuecxue pabomoi
B3BemuBanue xnopuja HaTpUs Ha TEXHOJIOTMYECKUX Becax. [Ipurorosienue pactsopa

XJIOpUJa HATpUs C 3aJaHHOW MaccoBOW Joniedt comu B pactBope. OmpeneneHue odobeMa
pacTBopa XJIOpHUAa HATpUs C MOMOIIBI0 apeomeTpa. OnpeeneHue MacCoBOM JOIU KUCIOT U
IesIoYeil B pacTBOPAx MO 3HAUYECHUSAM UX TUIOTHOCTEH ¢ MOMOIIBIO TabnuIel «MaccoBas 1071
pacTBOpEHHOro BemiecTBa (B %) U MIOTHOCTH PacTBOPOB KUCIOT U ocHoBaHuit mpu 200 Cy.
CMemuBaHue pacTBOPOB XJIOpUIAa HATPUS PA3IMYHON KOHIICHTpAIIMM U PacyeT MacCOBOU
JIOJT COJTU B TIOJTYYEHHOM PacTBOPE.

6.OcHOBBI KauecTBeHHOTo aHaam3a (13 u)

IloHsTHE KaueCTBEHHOU pCaKknuu. KauectBenurle PCaKlIuhn Ha KATHUOHBI U AHHWOHBI.
OnpeueHeHI/Ie BCIICCTB C MIOMOIIIBIO Ta6J'II/II_U>I pPacTBOPUMOCTHU KHUCJIOT, OCHOBaHUH U COJIeH B



BOJEC, XapaKTepUCTHKH BHUIUMBIX HW3MEHEHHMH mpoueccoB. Kiaccudukanus aHHOHOB.
OOHapyxeHHe KaTHOHOB (KHCIOTHO-IIEIOYHOW METO]| KaueCTBEHHOTo aHanu3a). KaTuoHbl
IIEpBOM AHAJIUTHYECKOW TIpynnbl. KaTHOHBI BTOPOM aHANIUTUYECKOM rpymnnbl. KaTHOHBI
TpEeTbel aHaNUTUUYECKOM rpynnel. Katnonsl 4eTBepTOil aHanuTHuecKoid rpymnmbl. KaTnoHsl
MATON aHaTUTHYECKOUW rpynmbl. KaTHOHBI miecToi aHanuTuyeckoi rpymmbl. OOHapyX eHHe
MOHOB. AHMOHBI IEPBOM AHATUTUYECKOMN Ipynibl. AHHOHBI BTOPOH aHAJIMTUYECKOM TPYIIIBI.
AHHOHBI TPETHEN AHATUTHYECKON TPYIIIIHI.

OHpeI[eHeHI/Ie HCOPraHNM4YCCKUX BCIICCTB, HAXOAAIIHUXCSA B PAa3HBIX CKIAHKax oe3
3THKCTOK, 0€e3 HCIIOJIL30BaHUS JOIOJHUTCIIbHBIX PCAKTUBOB. OC}’HICCTBJ'IGHHG OCIIOYKN
IIPEBPALLICHUS HEOPraHUYECKUX BEILECTB.

Hemoncmpayuonnwiti sxcnepumenm. VIneHTHOUKAMS pacTBOPOB Cynbdara jxenesa
(1), cynepara meau (I1), xmopuaa amrOMUHKS, HUTpaTa cepedpa C MOMOIIBI0 PACTBOPOB
ruipokcuaa Hatpud. Mnentudukanust pacTBOpoB xjiopuja HaTpus, HoAua Kanus, ¢pocdara
HATpHs, HUTPATa KaJbIKs C TOMOIIBIO PAacTBOpa HUTpaTa cepedpa U a30THOM KHCIIOTHI.

Ilpakmuueckue pabomul. KauecTBeHHBIC peakIMy Ha HanOOJIee BaKHBIE KATUOHBI U
AQHUOHBI.

O6Hapyxenue katnoHoB | anamuriyeckoi rpymms (Na*,Kj,NH
*).O6HapyxeHne KaTHOHOB 2 aHAIUTHYecKoi rpymmsl (Ag* ,Pb?").
O6HapyKeHHe KaTHOHOB 3 aHanuTHdecKkoi rpymmsl ( Ca?* Ba?").
OGHapyXeHNe KaTHOHOB 4 aHanuTHaeckoii rpyms! (AR Cré* Zn?t).
O6HapyxeHue KaTHOHOB 5 aHATMTUYECKOU TPYIIITHI

(Fe?*,Fe®* Mn?*,Mg?*). O6HapyxeHne KaTHOHOB 6 aHATMTHYECKOI
rpymnsl (Co?t ,Cu?* ,Ni?* ,Cd?" ). Ananu3 cMecH KaTHOHOB BCex

AHAJIMTUYECKUX TPYIIT .

OOHnapysxeHue aHnoHOB 1aHanmuTHueckou rpymisl (SO 42',SO ;',S 20 23'CO 32',PO 43)

OGHapy»KeHHe aHUOHOB 2 aHanuTH4eckoi rpymms! (CI™,Br,I-,5%7).

O6Hapyxenue aHnoHoB 3 anamurudeckoi rpymisl (NO ;MnO -, CH COO~

). 3 4 3

7.9KcnepuMeHTaIbHOE pemieHue 3aaa4 (149)
DKCIEpPUMEHTAIBHOE pEeLIECHUE 33a/1ad. BhIoMHEHNE WHIUBUIYAJIbHBIX HCCIEI0BATEIbCKUX
MPOEKTOB. 3alIuTa MPOEKTHHIX PaboT.

Cnmcox aureparypsl
1. Bockpecenckuit B.1., Helimapk AM. OcHoOBBI XUMHYECKOTO
ananuza..M.: «I[IpocBemenue», 1971
2. Hazaposa T.C., TI'pabeukuit A.A., Jlapoa B.H. Xumunueckuii
sKcriepuMeHT B ikoie. M.:«IIpocsemenue», 1987

3. I'abpuensn O.C. Xumusi. 9 knacc: TeTpap it 1a00paTOPHBIX ONBITOB U



npakrudeckux padot / O.C. 'abpuensn, A. B. Smykosa. — M.: [lpoda, 2018.

4. labopuensu = O.C. Xwummsa. 9 kjacc: KOHTPOJBHBIE U MIPOBEPOYHBIE
paboter/ O.C. I'abpuensu [u mp.]. — M.: [Ipoda, 2018.
5. I'abpuensn O.C. Xumus. 9 xinacc: XUMHUUECKUI SKCIIEPUMEHT B LIKOJIE/

O.C.I'abpuensn, H.H. Pynos, B.W. Tonkynos.. — M.:/Ipoda, 2016.

HNHTepHeT-pecypcebl:

1. http://him.1september.ru/ T'azera "Xumus" u caidt mas yuaumrens "SI umay Haypok
XUMUH"
2. http://www.openclass.ru/ caiiT oOpazoBaTebHbIH OTKPBITHIN K1ace

3.http://pedsovet.su/ caiit [leacoser.py ( mpe3eHtarnuu, pa3paboTKH. ..)

4.http://www.zavuch.info/ caiit 3aByd.urbo

Mna yuawuxcsa:
1. Crenun B/I., Anuk6posa JI.}O. 3anumMarenbHble 3a1aHus U 3PPEKTUBHBIONBITHI IO
xumuH. Mocksa. [Ipoda. 2006

2. DnexmponHule pecypcel _ (CD):  BuprtyanbHas XUMUYECKas naboparopus.

Heopraanueckast xumusi. Opranndeckas Xumus. 9xmacey, «O0mmas XuMum»
HNuTepHeT-pecypceb:

http://www.en.edu.ru/ EctecTBeHHOHay4YHBIN 00pa3oBaTeIbHBIN MMOPTAL

http://www.alhimik.ru/ - AJIXUMUK - Barr moMOIIHHK, JIOIMaH B MOpE

XUMHWYECKIUX BEIICCTB U SIBIICHHI.

http://grokhovs.chat.ru/chemhist.html Bceobmas UCTOPHUS XUMUU.
Bo3HukHOBEHME M pa3BUTHE XUMUU C ApeBHeHmHX BpeMeH 10 XVII Beka.

http://hemi.wallst.ru/ - DxcrepuMeHTaNbHBIN y4eOHUK MO 00mIeH xuMuu s 8- 11 Kiraccos,
NpeIHA3HAYCHHBINA KaK IS H3y4eHUs] XUMHHU "¢ Hyls", Tak U Ul HOArOTOBKH K DK3aMEHAM.



http://him.1september.ru/
http://www.openclass.ru/wiki-pages/30699
http://pedsovet.su/load/97
http://www.zavuch.info/
http://www.en.edu.ru/
http://www.alhimik.ru/
http://grokhovs.chat.ru/chemhist.html
http://hemi.wallst.ru/
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