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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma (hakyabTaTUBHOTO Kypca COCTaBlieHa HAa OCHOBE:

1.006pa3oBarenbHOM MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus MBOY «IloasszbeBckast CIL»
2. Meronuueckoro nocobusi «Peanmuzamnusi 0Opa3oBaTeIbHBIX MPOTPAMM €CTECTBEHHOHAYYHOU W
TEXHOJIOTHYECKOI HalpaBIEHHOCTEH M0 XMMUU C MCIIOJIb30BaHUEM 000opynoBaHus 1eHTpa «Touka
pocTany.

3. Metoauueckoro nocobus «Peanu3zanus oOpa3oBaTeIbHbIX IPOrPaMM €CTECTBEHHO-

HAyYHOH M TEXHOJIOTUYECKOI HAIIPaBICHHOCTEH 110 XUMHH C HCIIOJIb30BaHHEM 000pYyI0BaHUS
neHrtpa «Touka poctany.

[Iporpamma QaxkynbTaTHBHOTO Kypca «3aHUMAaTelIbHAas XUMUS» IpeIHa3HAuYeHA yJamuMmcs 8-To

knacca. Kypce paccunran Ha 34 gaca B roj (1 gac B HeZielo).

Kaxnpi pasmen BKIIOYAaeT KpaTKUKA TEOPETUYECKHMH MaTepuall W CHCTEMY 3aJaHMi,
CHOCOOCTBYIOUINX (OPMUPOBAHUIO U PA3BUTHIO TaKUX YMEHHH M HaBBIKOB Kak: paboTa ¢
y4eOHMKOM U  JIOTIOJHUTENBbHOM  JUTEepaTypoil, yMEHHWE  aHaJIW3UpOBaTh, CPABHUBATh,
YCTaHaBJIMBATh MIPUYUHHO-CIIEACTBEHHbIE CBSI3U, CHCTEMAaTU3UPOBaTh, 000011aTh, AeIaTh BBIBOJBL,
OCYILIECTBIISITh CAaMOKOHTPOJIb M caMoolleHKy. CucreMa 3ajaHuil pa3HooOpasHa 1o ¢opme,
COJIEP)KaHUI0O M CTENEHH CJIO0XHOCTH M TpedyeT OT yJalluxcs akTHUBHOM MO3HABaTEIbHOMN
NeSITeIbHOCTH.

AKTYaJbHOCTH JIAHHOW IIPOTPaMMBbI 00YCIIOBJICHA:

- HE0OXOMMOCThIO COEAMHEHUS MPEAMETHOTO 3HAHUS C KU3HEHHBIM KOHTEKCTOM, UTO SIBJISIETCS
BAYKHBIM yCJIOBUEM 7151 GOPMUPOBAHUS BHYTpEHHEH yueOHOI MOTHBALINY;

- BO3MOXKHOCTBIO (JOPMHUPOBAHUS HaJ NPEAMETHOIO U MEXKIIPEIMETHOTO B3IJIa Ha IPUPOTY
U3y4aeMoro;

- pa3BUTHEM CaMOOOpPa30BaTEIbHBIX YMEHUI U HABBIKOB;

- BOCTPEOOBAHHOCTBIO MOJIYYEHHBIX 3HAHUI B MPAKTHUUECKOW AEATENbHOCTH M B Oynymien
npodeccun.

[Ipemyaraemplii Kypc OpHUEHTUPYET y4alluXCsi Ha MOMCKOBYIO JIESTEIbHOCTh, IPUBUBAET
KyJIbTYpYy HPOBEAECHUS HAyYHOI'O 3KCIIEPUMEHTA, JaeT BO3MOKHOCTh YIIIyOUTbh 3HAHUA 10 OYEHb
BaXXHBIM BOIIPOCAM Kypca XHMMH, IOMOraeT pelsTaM OINpeNeNUThCs € BBIOOpPOM Ipodeccuu.
[To3BonsieT paclIMpUTh MPEICTABIEHHE Y4YaIIMXCsl O CBOMCTBaX BELIECTB U pe3yilbTaTax HX
B3aMMOJICHCTBUH, 3aKpelnuTh M Pa3BUTh HaBBIKM pabOThl B JIAOOPAaTOPUM U  peIIeHUs
KOJIMYECTBEHHBIX U KAUECTBEHHBIX 3aJ1au.

Kypc paccunTaHa Ha ydeHHMKa YBJIEYEHHOTO, >KENAOLIEro MoJyyaTh 3HaHMUA Ha 0ojiee BBICOKOM
ypoBHe. s ycrenHoi paboTel HEOOX0AUMO, YTOObI yyalluecs: BiIaJely NPOYHbIMU 3HAHUSIMU B
paMKax IIKOJIbHOM MPOrpaMMbl 0 XUMHUH.

[Ipeyiaraemple  3aaHUsl  BBINOJIHAIOTCS B YCIOBUSIX  COTPYJHMYECTBA, KOTOPOE
npeacTaBisiercs 0ojiee MOUIHBIM OPYAMEM IOMCKA OPUTMHAJIBHOIO PElIeHHs, YeM B OJMHOYKY.
[Iperyaraemelii  MaTepuan, OCBELIaeT OCHOBHOM Kpyr BOINPOCOB, HOJUIeXKalIMX pa3dopy,
YCTQHABIMBAET JIOTUYECKYIO IIOCIEAO0BATEIBHOCTh W3YYEHMs] Marepuana, JacT BO3MOKHOCTb
YHU(UIIPOBATH IIJIaH MPOBEACHUS MPAKTUUECKUX 3aHATHIH.

Ilenbto MpakTUYECKUX 3aHATHHA sBIsSETCS MNpopabOTKa TEOPEeTUYECKOro MarepHaa,
MIPUBUTHE HABBIKOB COCTABJICHUS XUMUYECKUX YPaBHEHHH.

Hean u 3a0a4n Kypca
OCHOBHOH LEJBI0 JAHHOTO Kypca SIBJISETCS BBEJICHHUE YyYalllUXCs B AKCHEPUMEHTAIbHYIO
OOIIYI0 XUMHIO.



CTpeMSICB K JOCTHXKCHHIO IIOCTABJICHHON LIEIH pearoTCA CICAYIOIINEC 3a aYn.

. Obpa3zosamenvhvie

o yrayOUTh M PaCIIUPUTh 3HAHHS YIAIIUXCs MO 00IIeH XUMUU;

o PACKpPBITh POJIb SKCIEPUMEHTA B XUMUU;

o chopMHUpPOBaTh y TWIKOJBHHUKOB TMPAKTUYECKHE HABBIKM, YMCHHE MPABUIHHO

oOpamarscs C W3YYEHHBIMH BEIIECTBAMHU, MPHOOPaMHU, MPOBOIUTH HECIOXKHBIE XUMUYCCKHE
OTIBITHI.

. Pazeusarowue

o chopMHpPOBATh yMEHHUE CpPaBHHBATh, BBISBIIATH CYINIECTBEHHOE, YCTAaHABJIMBATH
MIPUYUHHO-CIICACTBCHHBIE CBSI3M, 0000IIaTh U CUCTEMAaTU3HPOBAThH 3HAHUS;

o Pa3BUTh NIO3HABATEJIBHBIN MHTEPEC YUAUIUXCS K XUMUU;

o Pa3BUTh UHIAUBUYaJIbHbIE HAKJIOHHOCTH U BO3MO>KHOCTH YYalIUXCS;

o Pa3BUTh CAMOCTOSITENIBHYIO TOMCKOBYIO JESATENBHOCTD IIKOJIBHUKOB;

o COBEPUICHCTBOBATh YMEHHUS pab0OTaTh C JUTEPATYpPOH U CPEACTBAMHU MYJIbTUMEMA.

. Bocnumamenvnuoie

o chopMHUPOBATh y yHaLTUXCS JUATEKTUYECKOE TOHUMaHNe Hay4YHOU KapTUHBI MUPAa;

o CIOCOOCTBOBATh UX MHTEJIEKTYyaJbHOMY Pa3BUTHIO, BOCIIUTAHUIO HPABCTBEHHOCTH,
T'YMAHUCTUYECKUX OTHOUIEHUH, TOTOBHOCTH K TPYAY;

o MMOJATrOTOBUTH yJalIUXCs K CAAYe IK3aMEHa, MTOCTYIIJIEHUIO B BY3;

o MOATOTOBUTH yYaIllUXCSl K CO3HATEIbHOMY M OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO
yTH;

o pa3BUTh y4eOHO-KOMMYHUKATUBHbIE YMEHUSI.

Tekymuii KOHTPOJIb TEOPETHYECKOW YacTH OCYIIECTBIISIETCA IYTEM YCTHOIO OIpOCa,
TUIAKTHYECKOTO MaTepuala, oJAr0OTOBICHHOTO yUHuTeleM (KapTOYKH).
[IpakTueckue pabOThl MPOBOAATCA MAPAIEIBHO C TEOPHEH M CHOCOOCTBYIOT 3aKpEIUICHUIO
MOJYYEHHBIX 3HAaHUW. MeToauKa NPOBENCHUs MPAKTUYECKUX 3aHATHUM JOJDKHA IOCTENEHHO
MPUYYUTh yYaIIUXCS K CaMOCTOSATENbHON MpopaboTke marepuania mo yueOHMKaM, KOHCIIEKTaM, a
TaK)Ke MOATOTOBUTH IIKOJIBHUKOB K 00YYEHHIO KypCOB XMMHH B By3€, TEXHUKYME, KOJUIE/DKE U T.1I.
[Iporpamma Kypca paccunTaHa Ha YY€HUKOB 8 KJIaCCOB.
IponoskuTebHOCTH Kypea: 34 yaca (1 yac B Hezelo).

Metoabl 1 popMbI 00yUeHH S

@opMbl MPOBEACHUS 3aHATHUI: JIEKIUs, CeMUHap, KOH(pepeHIHs, MpakThuyeckas pabora.
@®opmbl OopraHuzalu paboThl y4alllUXCs: MHAWBUIYyalbHas, (pOHTaNbHAs, PYMIOBas, MapHas.
Metoip1 00ydeHus: penpoayKTUBHBIN, pEKOHCTPYKTHUBHBIN, YaCTUYHO-TTOUCKOBBIN, TBOPUYECKHUIA.

@ opMbI KOHTPOJISI 1 KPUTEPHUH OLIEHKH
B manHOM Kypce mpoMeXyTOUHBIN KOHTPOJIb JOCTHKCHUI SBIISETCS HHCTPYMEHTOM

MIOJIOKUTENbHONM MOTHBALIMU U CBOEBPEMEHHOM KOPPEKIIMU PaOOThI YHALTUXCS U YUUTEIS.

B kagectBe (hopM NPOMEKYTOUYHOTO KOHTPOJISI pEKOMEHYETCSl MCIIOIb30BaTh pedepaThl, a TAKKe
Ha0Jr0/IeHNe aKTUBHOCTHU YYaIlIMXCsl Ha 3aHATHH, aHAJIU3 TBOPYECKUX U UCCIIEIOBATEIbCKUX padoT,
Oecebl ¢ yJaIIlUMUCS U UX POAUTEISIMH.

[enecoobpa3zHo MPOBOIUTH UTOTOBYIO aTTECTALUIO 110 pe3yabTaTaM U3y4eHUs Kypca B BHJIE
UTOrOBOI KOH(EepeHIUH.

Kputepun 3¢ppexTHBHOCTH peaim3anuu NPOrpaMMbl:

Pa3BUTHUC TO3HABATCIILHOT'O UHTCPCCA YUATUXCA,



IIOBBIIICHUE KaYECTBA 3HAHMS HA YPOKaX XMMHH B CTAPIIUX KJIACCAX;
IIPUMEHEHHUE TOJTYYCHHBIX 3HAHUM U YMEHUH IIPU U3YYEHUU APYTHUX IIPEIMETOB;
OBJIAJICHUE MMOMCKOBBIMHU, IPOOIIEMHBIMH, UCCIIEIOBATEILCKUMH TUIIAMH JIESITEIHHOCTH.

H.TlaHl/IpyeMbl pe3yJbTaTbl 0CBOCHUSA KypCa U CUCTEMA UX OLHECHKH

Juunocmuoie YY/I:

YMeHue BeCTH JUaJIor Ha OCHOBE PaBHOIIPABHBIX OTHOIIEHHUM U B3aMMHOT'O YBaXKCHUS;

YMeHne KOHCTPYKTHBHO pa3pemiaTh KOH(IUKTHI;

YCTONHYMBEI  TO3HABATEIbHBI WHTEpEC W CTAHOBJIIEHHE CMBICIOOOpasytomeld (yHKIUU
[103HABaTEIbHOIO MOTHBA;

I'oToBHOCTB K BEIOOPY POPHIBHOTO 0Opa30BAHMUSL.

Pecynamuenvie YY/I:

CnuyaroT cBO# cIoco0 IEHCTBUSA C STAJIOHOM;

Cnunyarot cocod U pe3ynbTaT CBOMX JIEHCTBUH € 3a/laHHBIM ATAJIOHOM, OOHAPYKUBAIOT
OTKJIOHEHHS ¥ OTJINYUS OT 3TAJIOHA;

BHoOCAT KOpPEKTUBBI U JOTIOJIHEHUS B COCTABJICHHbIE IJIAHBI;

BHOCAT KOppEKTHBBI U JONOJHEHHS B CIIOCOO CBOMX JEHCTBHUI B ciydyae pacXOXKIEHHs dTalloHa,
peasIbHOTO AEMCTBUS U €ro MPOAYKTa;

Bb1aensitoT ¥ 0CO3HAIOT TO, YTO yXKE€ YCBOEHO M UTO eIl MOJUIEKUT YCBOECHUIO, OCO3HAIOT KaueCTBO
U YPOBEHb YCBOCHHMS,

Oco3HaIOT Ka4eCcTBO U YPOBEHb YCBOCHUS;

OneHnBaOT AOCTUTHYTBHIN pPE3YyJbTaT;

OnpenendroT nocne10BaTeIbHOCTh IPOMEKYTOYHBIX LENEH ¢ y4ETOM KOHEYHOI'O PE3YJIbTaTa;
CoCTaBNAIOT IJIAH U ITOCNIEI0BATEILHOCTD JCHCTBHT;

CraBsaT yueOHYI0 3aJjauy Ha OCHOBE COOTHECEHMs TOT0, YTO YK€ U3BECTHO U YCBOEHO, U TOTO, 4YTO
€Ille HEU3BECTHO

Hoznaeamenvnvie YY/I[:

Bb1ensror konM4yecTBEHHbIE XapaKTEPUCTUKN 0OBEKTOB, 3aJaHHbIE CII0BaMH;

BoccranaBiMBaroT NpeiMETHYO CUTYAIMIO, ONMCAHHYIO B 3ajade, IyreM nepedopMylIupoBaHHUs,
YIPOLICHHOTO II€pecKa3a TEKCTa, C BBIACICHUEM TOJBKO CYLICCTBEHHOW Ul PEIICHHs 3alaqyu
nHpopMaluu;

Beiensror 060011eHHBIN CMBICI U (OPMAIBHYIO CTPYKTYPY 3aJauu;

YMEI0T 3aMEHATh TEPMUHBI OIIPEIETICHUAMU;

YMEIOT BBIBOJUTH CIEACTBUS U3 UMEIOIIMXCS B YCIOBHH 3a/1a4M JaHHBIX;

Beiensior opManbHyo CTPYKTYpY 3a7a4H;

AHaM3UPYIOT YCIOBUS U TPeOOBAaHUS 3a/1a4H;

BrIpakaroT CTpyKTypy 3aaui pa3HbIMU CPEICTBaMU;

BhInoJIHSAIOT onepanuy co 3HakaMy U CUMBOJIaMU;

Br10uparot, conocTaBisitoT 1 000CHOBBIBAIOT COCOOBI PELICHHUS 3aa4H;

[IpoBoaAT aHanmu3 crnoco0OB pelleHus 3aJayd € TOYKM 3PEHUS HUX pPALUOHAIBHOCTH U
9KOHOMMYHOCTH;

VYMeroT BbIOMpaTh 0000IIEHHBIE CTPATErMH PELICHUS 3a1a4K

Kommynuxkamuenwie YY/I:

Obwaromes u 83auMO0eucmayiom ¢ NApMHePamu No COBMECMHOU 0eAMeNbHOCMU ULU 0OOMEHY
ungopmayue:

YMEIOT CIIyIaTh U CIBIIATh APYT ApYra;

C nocraTo4HON MOJHOTOM M TOYHOCTBIO BBIPAKAIOT CBOM MBICIM B COOTBETCTBUM C 3aJadyaMH U
YCIIOBUSIMU;

AJNIEKBaTHO HMCIMOJB3YIOT PEUEBBIE CPEACTBA I JUCKYCCUM U apryMEHTALlUN CBOEH MO3ULINN;
YMeroT MpeCTaBIsATh KOHKPETHOE COJIepKaHue U cOOOIIaTh €ro B MMCbMEHHON U YCTHOM (hopme;
HHTepecyroTcs 4y>kMM MHEHHUEM U BBICKAa3bIBalOT CBOE;



Berymaror B jamanor, y4acTBYIOT B KOJUIGKTUBHOM OOCYXKJICHHM TPOOJIeM, y4aTcs BIIAJCTh
MOHOJIOTHUYECKOW M JUAJOTHYECKON (opMaMud pedd B COOTBETCTBHHM C T'PAMMATHYECKUMHU U
CUHTAKCUYECKMMH HOPMaMH POJTHOTO SI3BIKA.

Yuamces oeticmeosams ¢ yuemom nozuyuu 0py2020 u co2iaco8bleamy 80U OeUCMBUSL.

[ToHUMArOT BO3MOKHOCTh PA3IMYHBIX TOUEK 3PEHUS, HE COBIAIAIONINX C COOCTBEHHON;
[TposBASAIOT TOTOBHOCTH K OOCYXKACHHUIO Pa3HBIX TOYEK 3pPEHHUS M BBIPAOOTKE OOIIel (rpynioBoii)
[MO3HIIUH;

MemanpeomemHuvimu pe3ylibTaTaMU OCBOCHUS BBIITYCKHUKAMH OCHOBHOM IIIKOJIBI IPOTPAMMBI I10
XUMHUH SIBIISIFOTCS:

1) ucrnosib30BaHUE OCHOBHBIX MHTEUICKTYAIbHBIX OMEPAIliii: (POPMYIUPOBAHUE THUITOTE3, AHAITU3 U
CUHTE3, CpaBHEHHUE, 0000IIICHNEe, CHCTEMAaTH3allNs, BBISBICHUE IPHUYUHHO-CIICICTBEHHBIX CBS3CH,
IMOKMCK aHAJIOT'OB;

2) yMEHHE TeHEPUPOBATH HJICH U OTIPEICIATh CPEACTBA, HEOOXOAMMBIC [T UX PeaTH3alliu;

3) yMeH#He OoTpeessITh IeNd U 3a/1a4 JAeTeIbHOCTH, BRIOUPATh CPEACTBA Pean3allui HeId 1
MPUMEHSTH UX Ha MPAKTUKE;

4) UCTOJIb30BaHUE PA3IMYHBIX HCTOYHUKOB IS TIOJIYUICHUS XUMHUECKOHW HH(POpMAIIHH.
5)OgJaieHre HaBBIKAMH CAMOCTOSTEIILHOTO IPUOOPETEHHSI HOBBIX 3HAHUM, OpraHU3aIllii yaeOHOH
JeSITeIIbHOCTH, TTIOCTAHOBKH TEJICH, TNIAHUPOBAHMS, CAMOKOHTPOJISI M OTICHKH PE3YJILTATOB CBOCH
NESITeILHOCTH, YMEHHUSIMH TPEIBHUICTH BO3MOXKHBIC PE3YJIbTAThl CBOUX JICHCTBUH;

IIpenmeTHbIe pe3yabTaThl OCBOEHHSI 00YUYAIOIIMMHUCS MPOrPaAaMMBbI:

yuawuecs: OOAHCHbL 3SHAMb.

e (¢usnyueckrue BETWYMHBI W WX CJAMHMIIBI M3MEpeHHus (Macca BEIIeCTBa, Macca pacTBOpa,
KOJIMYECTBO BEIIECTBA, 00bEM BeIIEeCTBa, OOBEM pPACTBOpPA, OTHOCUTEIbHAS aTOMHAs M
MOJISIpHAsi MAacChl BEIIECTBA, MaccoBas JOJA PACTBOPEHHOTO BELIECTBA, MACCOBas IOJA
3JIEMEHTOB B COCIMHCHHUH, BBIXO/I BEIIIECTBA);

® YPAaBHEHMS XUMUYECKUX PEAKIIN;

e JMCCOIMAIlMs, KaTHOH, aHHOH;

®  YUCJIO YAaCTHII, YUCJIO ABOTaJIpo;

®  MOJISIpHBIN 00BEM T'a30B;

e GopMynbl T pacueTOB Macchl, 00beMa, MAaCCOBOM JI0JIU, OTHOCUTEIHHOM MJIOTHOCTH,
YHCia aTOMOB MOJICKYJT;

® CTaHJIapTHBIM IJIaH PELICHUS PACUETHOM XMMHUYECKOM 3aauH;

® OCHOBHBIC U JIOTIOJIHUTEIIbHBIE CIIOCOOBI PEIICHUS XUMHUCCKHUX 3a/1a4;

e rpadUUECKHI METOJI peIICHUS XUMHUYECKUX 3a/a4;

e 3uath [ITH B xabuHeTe XMMUH.
yuauwuecs 00JIHCHbL YMEemb:

® IPOU3BOAUTH U3MepeHus (00beMa pacTBOpa ¢ MOMOIIBIO MEPHOM MOCYAbI, IJIOTHOCTH PACTBOpA C
MOMOIIIBI0 apeoMeTpa); TOTOBUTh PACTBOPHI C 3aJaHHOW MAacCOBOHM J0Jied pacTBOPEHHOTO
BEII[ECTBA; OMpPEAETATh MAaCCOBYIO JIOJII0 pacTBOpeHHOro BemiecTBa (%) A pacTBOPOB KUCIOT U
menovyeil Mo TaONMYHBIM 3HAYEHUSM WX IUIOTHOCTEH; TMJIaHUPOBaTh, MOArOTaBIMBATh H
MPOBOJUTH  MPOCTEUIINE XUMHYECKHE  OKCIIEPUMEHTBI, CBS3aHHBIE C  PACTBOPEHUEM,
(GbuIbTpOBAaHUEM, BBIMIAPUBAHUEM BEIECTB, MPOMBIBAHHEM M CYIIKOH OCAJKOB; MOJIYYCHHEM U
B3aUMOJICICTBUEM BEIIECTB, OTHOCSIINXCS K OCHOBHBIM KJIaCCaM HEOPraHUYECKUX COECIUHEHUI;
ONPENCIICHUEM HEOPraHMYECKUX BEIIECTB B HHAMBUIYAIbHBIX pPAacTBOpPAaX J3THUX BELIECTB;
OCYILECTBJIEHUEM LETIOYKH NPEBPALIEHU HEOPIraHUYECKUX COECIMHEHU;

® [IPOU3BOJIUTh PACUET OIPEAEIEHU MAacChl U MacCOBOM JIOJM PACTBOPEHHOI'O BEIIECTBA B
pacTBoOp, MOJYYEHHOM pa3HbIMH CHOCOOaMH (pacTBOPEHHEM BEIIECTBA B BOJE, CMEUIMBAHUEM
pPacTBOPOB Pa3HOM KOHIICHTPAIMH, pa30aBIeHUEM U KOHIICHTPHPOBAHUEM PACTBOPA);



® 1ICII0JIb30BaTh NPUOOPETEHBI 3HAHUS U YMEHUS B IPAKTUUYECKOMN AEATEIbHOCTU U MOBCEIHEBHOMN
KHU3HU C IIeNpI0: 0e30MacHoro oOpamieHus ¢ BEIIeCTBAMH M MaTepHajaMH; SKOJIOTUYECKU
IPAMOTHOIO IIOBEACHUS B OKPYXKAIOWIEH Cpelle, OLECHKU BIMSIHUSA XUMHUYECKOIO 3arpsi3HEHUS
OKpYXKAroIel Cpebl Ha OPraHM3M YEJIOBEKa; KPUTUYECKON OLIEHKHM MH(pOpMAIUU O BEIIECTBAX,
UCTOJBb3yEMBIX B OBITY; IPUTOTOBIICHHUS PACTBOPOB 33aHHONM KOHIIEHTPALIUH.

YYEBHO- TEMATHUYECKUM IIJIAH

Ne Tema pazoena Konuuecmso U3 Hux
W yacos meopus. npaKmuka
1 | Beenenue 1 1]-
MeTo 16l OYHCTKH BEIIECTB 2
CriocoObl MoJTy4eHus: HEOPTaHUYECKUX 8 414
BEIIECTB U UX CBOMCTBA
4 | OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIC TPOIIECCHI 3 15|15
Y UX MPUMCHCHHE B aHAJIH3E
5 | PacTtBOpHI U c10COOBI UX MPUTOTOBIICHUS 6
6. | OCHOBBI KAYECTBCHHOTO aHAJIN3a 12
7. | DKCIIEpUMEHTAIILHOE PEIICHHE 3a/1a4 2 -2
Hroro: 34

COIAEPKXAHUE NPOI'PAMMBI:

1. Beenenue (1 4)

Hay4dHplil SKCIEpUMEHT M €ro poJib B MO3HAHWH. TEXHUKa 0€30MMacCHOCTH MPH MPOBEICHUN
mabopaTopHbIX U MpakTudyeckux paboT. IIpaBuna okazaHus mepBOd MEAULMHCKON MOMOUIM MpU
0KOTax U OTPABJICHUAX XUMHUYECKUMHU peakTuBamu. JlabopaTopHOoe 000pynoBaHUH. XUMHUECKHE
PEaKTUBBI.

Jemoncmpayuu. Anrtedka kaOuHeTa XUMHH. XHUMHYECKHE PEaKTHBBI U JIabopaTOpHOE
000pyI0BaHUN.

2.MeToabl 0UYMCTKH BemecTB(24aca)

OcHoBHBIE CLIOCOOBI pa3/ieleHHs cMeceii: HaMarHM4MBaHue, PUILTPOBAHNUE,
BBIIIAPUBAHUE, yIIAPUBAHUE, KPUCTAIUIU3ALIUS.
Ipaxmuuecxue pabomei. 1. OuncTka 3arpa3HEHHON TOBApEHHOU COJH.

3.Cnoco0bl moJIiy4eHHus1 HeOPraHUYECKUX BelecTB H HX cBoiicTBa (8 )

OCHOBHbBIE CBOICTBAa Ba)XHEHIIMX KJIACCOB HEOPraHUYECKUX COEOUHEHUN. 3HAKOMCTBO C
oOpa3liaMu OKCHJIOB, KUCIIOT, OCHOBaHUI U coiyieli. Pacmo3naBanue ocHoBaHuil. Pacmo3naBaHue
KUCIOT. ['uaponus conen.

Ipaxmuuecxue pabomai:

2. O6mue crnocoObl moydyeHus: MeTauioB. [lomydeHne MeTannoB peakiueil 3amenieHus u3
pacTBOPOB COJIEH;

3. [Monyuenue KUCIOpoOaa pa3ioKeHHEM MTEPEKUCH BOJOPOIA;

4. [Monydenue BOAOPOAA;

5. [Monmyuenue okcua MeIn M YIIIEKUCIIOTO ra3a pa3iokKeHHEeM MalaxuTa,

6. [TomyueHue HEPACTBOPUMBIX OCHOBAHUH M UX CBOMCTBA;

7. OOmas xapakTepuCTHKa CIIOCOO0B MONYYSHHS] KUCIOT: CEPHOM, COJISTHOM, a30THOM,
bocdopHOIi KPeMHUEBOI;



8. Obume criocoOb! momyueHus coseid. [lomyuenne coneit peakiueit o0OMeHa MEX Iy KHCIOTOM
U OKCHJIOM;

9. M3yyenne MUHEpAIbHBIX YI00peHUI

4.0KuCANTETHHO-BOCCTAHOBHTE/ILHBIE MPOIECCH] U X MPpUMeHeHue B aHaau3e (3 1)

OKUCIIUTENbHO-BOCCTAHOBUTENbHBIE (YHKIMU BEIIECTB W HANpPaBICHHE OKHCIUTEIbHO-
BOCCTAaHOBUTENbHBIX peakuuil. Oxuciautens. BoccranoButens. CraHAapTHbIE 3JIEKTPOJIHBIE
MOTEHUMANbl. Psii  cTaHJapTHBIX ANEKTPOAHBIX IOTEHIUAIOB. 3aBUCHUMOCTh 3JIEKTPOJHOTO
MOTEHIIMAJIa OT MPUPO/Ibl pearupyrolMX BELIECTB, OT UX KOHLEHTpaluu, Temneparypst, pH cpenpl,
PacTBOPUMOCTH, IPUCYTCTBUS B CUCTEME KOMILIEKCOOOpa30BaTesl.

IIpakxmuueckue pabomsi

10. OxkucnauTENpHO-BOCCTAHOBUTEIBHBIE CBOMCTBA IIEpMaHraHaTa Kajusi C TEPOKCHIOM
BOJIOPO/JIa;

11. Oxucnenne nonos xpoma (I11) mepokcumom Bogopoa;

12. Oxucnenue noros xpoma (I11) mepmanranaTom Kaaust B KHCIOW cpefie

5.PacTBOpbI U cIOCOOBI X NPUTOTOBJIeHH (6 YacoB)

3HaueHUuEe pacTBOPOB B XHMHUYECKOM O3KcrepuMeHTe. [IoHATHE HCTHMHHOIO pacTBOpa.
[IpaBuna npuroToBieHus: pacTBOPoB. TeXHOXMMHUYECKHE BECHl U MpaBUila B3BEIIMBAHUS TBEPAbIX
BEIIECTB.

MaccoBast 10151 paCTBOPEHHOTO BeIlleCTBa B pacTBope. PacueT u npuroToBieHne pacTeopa ¢
OTIPEIETICHHON MAaCCOBOM 10JIel paCTBOPEHHOTO BEIIECTBA.

Onpenenenre 00bEMOB PacTBOPOB € MOMOIIBI0O MEPHOI MOCYIbl U IJIOTHOCTH PacTBOPOB
HEOPraHMYECKUX BEIIECTB C MOMOIIBI0 apeomeTpa. TabiauIpl MIOTHOCTEH pPacTBOPOB KUCIOT U
mienoueid. Pacder Macchl pacCTBOPEHHOTO BEIIECTBA M0 M3BECTHOM TUIOTHOCTH, OOBEMY M MacCOBOM
JI0JIe PACTBOPEHHOTO BEIIECTBA.

JemoHcTpanu. XuMHYecKas TMOCyAa Ui MNPUTOTOBJICHUS pPAacTBOPOB  (CTaKaHBI,
KOHUYECKHE KOJObI, MEpHbIC IWJIMHIPHI, MEPHbIE KOJObI, CTEKISIHHbI MaJO4YKH, CTEKJISHHBIC
BOPOHKH U T.11.). TexHoXuMHUYecKue Bechl, pasHoBechl. Habop apeomeTpos.

Jlemoncmpayuonnvii  sxkcnepumenm. OnpeneneHne IUIOTHOCTH pacTBOpa € IMOMOIIBIO
apeometpa. OmnpeneneHre KOHIIEHTPAIMH PACTBOPOB KUCIOT U OCHOBAHUN C MOMOIIBIO TaOIUIIBI
«MaccoBasi 1011 pacCTBOPEHHOro BemiecTBa (B %) U IUIOTHOCTh PAacTBOPOB KUCIOT U OCHOBaHUMN
npu 20° C». VBemwueHHMe KOHIEHTPAUMM pAcTBOpAa THAPOKCHAA HATpUA ITpH J00aBIEHHH
JIOTIOTHUTEIBHOTO KOJIMYECTBA IIEJIOYM B PACTBOp, IPOBEpKAa HM3MEHEHUS KOHLEHTpPAlUu C
MOMOIIBI0 apeoMeTpa. YMEHbIIICHNE KOHIIEHTPALUU TUAPOKCUIA HATpUS B PAacCTBOpE 3a CUET €ro
pa3baBiieHUs], TPOBEPKA N3MEHEHHUS KOHIICHTPAIUH C TOMOIIBIO0 apeoMeTpa.

Ipaxmuuecxue pabomsi: 13. IlpurotoBrneHue pacTBOPOB ¢ 33JaHHON MacCOBOM J0Jeil coJu.
14. TlpuroToBieHHUE HEHACBHIEHHBIX, HACBHIIIEHHBIX M TMEPECHIIEHHbIX pacTBOPOB. 15.
Omnpenenenue pH pacTBOpoB.
6.0cHOBbBI KauecTBeHHOT0 aHaau3a (12uacos)

[lonsTne xadecTBeHHOM peakuuu. KauecTBeHHBIE peaknMM HAa KaTHOHBI U AHHUOHBL
OmnpeneneHne BEUIECTB C MOMOUIbIO TaOIMIIBI PACTBOPUMOCTH KUCIIOT, OCHOBAaHHMM U coJiel B BOJIE,
XapaKTepUCTUKU BUAMMBIX M3MeHeHuil mponeccoB. Knaccugukanus anuoHoB. OOHapyxeHHe
KaTHOHOB  (KUCIIOTHO-LIENIOYHOM  METOJl KadeCTBEHHOro aHanu3a). KaTHoHBl  mepBoit
aHauTU4deckod rpynnel. KatnoHel BTOpoll aHanmuTHuyeckodl rpynnbl. KaTHOHBI TpeThen
aHAINTUYeCKOW rpynnel. KaTHOHBI 4YeTBEPTON aHanUTHYECKOM Trpynnbl. KaTnoHsl mATOM
aHanmuTHYecKoW rpymnmnel. Kartmonsl miecToit aHamutuyeckod rpymnmbl. OOHapyXeHHE HOHOB.
AHWOHBI NIEPBOM AHAIMTUYECKOW Tpynnbl. AHHOHBI BTOPOH AHAIUTUYECKOW IpyNIbl. AHHOHBI
TPEThEN aHATUTUYECKOM IPYIIIIBIL.



OmnpeesieHUe HEOPraHMYSCKUX BEIIECTB, HAXOMSAIIMXCS B Pa3HbIX CKISIHKaX 0€3 ATUKETOK,
0e3 WCIOJIb30BaHMsI JIOTIOJIHUTEIIbHBIX peakTHBOB. OCYIIECTBICHUE LENOYKU IPEBPALCHHS
HEOPraHUYECKUX BEIICCTB.

Hemoncmpayuonnwiti sxcnepumenm. Wnentudukanus pactBopoB cyibdara xeneza (1),
cynbdara menu (II), xmopuna amroMuHUs, HUTpaTa cepedpa ¢ MOMOIIBI0 PACTBOPOB THIPOKCHIIA
HaTpus. VaeHTudukamms pacTBOPOB XJIOpUIAa HATpHs, noauaa kKamus, Gocdara HaTpus, HATpaTa
KaJIbIUS C TIOMOIIBI0 pacTBOpa HUTpara cepedpa U a30THOM KHCIIOTHI.

Ipaxmuuecxue pabomot. 16. OOHapyKeHHE KATUOHOB | aHAIIMTUYIECKON TPYIIITHI
(Na*,K*,NH4"). 17. O6napysxenue KaTHOHOB 2 aHanmuTHYecKoi rpynmsl (Ag* ,Pb?*).
18. O6HapyxeHHe KaTHOHOB 3 aHanuTHUecKoit rpymms ( Ca?*,Ba?"). 19. O6napyxeHne KaTHOHOB 4
aHanmuTHueckoi rpymmnsl (AT Cr3* Zn?* ). 20. O6HapykeHHe KATHOHOB 5 aHATUTUYECKOH TPYIIIbI

2+ £+ M2t Mot o
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CO03%,PO,>). 23. O6HapykeHHe aHUOHOB 2 aHaTUTHYecKo rpymmsl (C1™,Br,17,5%). 24,
OO6HapyxeHre aHnoHOB 3 aHanutHueckoi rpymmsl (NO3z',MnO4,, CH3COO™).

7.9KcriepuMeHTaJIbHOE peleHue 3aaa4 (24)
3KCHepI/IMeHTaJ'IBHOC pemICHUEC 3aaa4. Brmomnnenne WHAUBUAYAJIIBHBIX UCCIICIO0BATCIIBCKUX
MMPOEKTOB. 3aIUTa MPOCKTHBIX PabOT.

TemaTu4veckoe IJIAHUPOBAHHE:

No Tema ypoka Hama Dopma Dopma
YpoKa ITnan | @akm | 3anamusa | KOHmMpPoan

1.BBEJIEHUE (14)

1 Texnuka 6€30MaCHOCTH MPU TPOBEICHUU becena, Tect
Ja00PaTOPHBIX M MPAKTHIECKUX PadOT. JIEMOHCTP
aruu
2. METObI OYUCTKHU BEILECTB (2u)
2 CriocoOnl pazzieneHus: cmecei Jlexnus Pemenune
3aja4
3 Ilpakmuueckas paboma: 1. Ouuctka [Ipaktnue | Otuér
3arpsi3HEHHON MOBApEHHOM COJIH. cKas
paborta
3. CHOCOBBI NOJYUYEHUSI HEOPTAHUYECKUX BEIIECTB U UX CBOMCTBA (8u)
4 Ilpakmuueckas paboma. 2. OOmme CcrocoObI Jlexmus, Otuér
noiyueHuss mertamwioB. [lomyueHue MeTamnioB MpaKTHYeC
peaxiueit 3aMeleHust U3 pacTBOPOB COJICH. Kas
paborta
5 Ilpaxmuueckas paboma: 3. Ilonydenue Jlexuus, Oruér
KHCJIOPOJa Pa3IoKEeHUEM IIEPEKUCH BOIOPO/Ia EEEKTH%C
pabota
6 IIpakmuueckas paboma: 4. Ilonydenne Jlexnus, Oruér
BOIOpO/IA MpaKTHYeC
Kas
pabora
7 IIpaxmuueckas paboma: 5. Ilonydenue okcuna Jlexuus, Otuér
MEJM ¥ YTIIEKHCIIOTO Ta3a pas3iioKeHueM fpaKtiHec
Kas

MaJlaxXuTa.




pabota
8 Ipaxmuuecxas paboma: 6. Ob61ME CIOCOOBI Jlexnns, Oruér
noay4eHus: ocHoBaHui. llomyuenune fpaKtiHee
HEpPACTBOPUMBIX OCHOBAHUM U X CBOMCTBA. ;Zg oTa
AmboTepHBIE OCHOBaHUS
9 Ipaxmuuecxas paboma: 7. O0mas Jlexnns, Oruér
XapaKTepUCTHUKA CIIOCOOOB MOITy4SHHSI KHCIIOT: TpaKTIiee
CEpHOM, COJISTHOM, a30THOM, gzg ota
(docdopHOIT KpEeMHUEBOM
10 Ipakxmuueckas paboma: 8. O0IHE CIOCOOBI Jlexuus, OTtuér
nony4deHus cosier. [lonydenue conen peakuuen TpaKtHHce
oOMeHa MeX]Ty KUCIIOTON M OKCHJIOM. gzgom
1 Ilpakmuueckas paboma: 9. I3yuenue Jlexmus, OTtuér
MUHEpaJIbHBIX yI0OpeHU TpaKTIiee
Kast
paborta
4.0OKHCIUTEIHLHO-BOCCTAHOBUTE/IbHBIE IIPOLECCHl M UX IPUMEHeHHe B aHaau3e (34)
12 Ipaxmuuecxas paboma: 10. 3yuenue Jlexnus, OTtuér
OKHCJTUTEITFHO— BOCCTAHOBUTEIILHBIX MIPaKTHYEC
CBOMCTBIICpMAaHTaHATa KA U IEPEKUCH Kast
BOJIOPOJIA paborta
13 Ilpakmuuecxas paboma: 11. OKucCIeHNE HOHOB Jlexmws, Otuér
xpoma (I11) mepokcuom Bogopoia paKTHYEC
Kas
paborta
14 Ilpakmuuecxas paboma: 12. OKUCICHHE HOHOB Jlexmws, Otuér
xpoMma (I11) mepmaHTaHaTOM Kajlist B KUCIIOU MpaKTUYeC
cpene Kas
paborta
5.PACTBOPBI U CITIOCOBbI UX ITPUT'OTOBJIEHUS (6 uacoB)
15 PacTBOpBI: 3HaUeHUE B IPUPOJC U TEXHUKE Jlexnus, Tect
Oecena
16 Konuenrpamuu pacTBopoB Pemienue | OTuér
3a1a4
17 MaccoBas 10511 paCTBOPEHHOTO BEIIIECTBA Pemienue OTtuéT
3a1a4
18 Ipaxmuueckas paboma: 13. IlpurotroBienue Jlexuus, Otuér
PacTBOPOB C 3aJIaHHOM MacCOBOM J0JI€H COJH. MpaKTHYeC
Kas
pabora
19 Ipakmuuyeckas paboma: 14. IlpurotoBnenue Jlexuus, Otuér
HEHACBIIIEHHBIX, HACBHIIIEHHBIX U MpaKTHYeC
MIEPECHIIIEHHBIX PACTBOPOB. Kas
pabota
20 Ipakmuuyeckas paboma: 15. Onpenenenue pH Jlexuus, Otuér
pacTBOpPOB. MpaKTHYeC
Kas
pabora
6. OCHOBbBI KAUECTBEHHOI'O AHAJIU3A (12 yacoB)
21 \ OcCHOBHBIE IPUHIIUIIBI KAYECTBEHHOTO aHAH3A. \ \ \ Jlexrust \ Tect




JIpOoOHBIN ¥ CUCTEMHBIN aHAIH3.

22 Ipaxmuueckas paboma: 16. O6Hapyx)eHUE Jlekuus, OTtuér
KaTHOHOB | aHAJIMTUYCCKOM TPYIIIIBI paKTUYeC
(Na*,K*,NH4™). Kast

pabota

23 OOHapyxeHue HOHOB aMMOHHUS CPEIU BBITAHHBIX Jlexmust Tect
coJien

24 Ipaxmuueckas paboma: 17. O0Hapyx)eHUE Jlexnus, OTtuér
KAaTHOHOB 2 aHanuTHdeckoi rpynmsl (Ag* ,Ph?"). HPaKTHIEC

Kas
paborta

25 Ipaxmuueckas paboma: 18. O0Hapyx)eHUE Jlexnus, OTtuér
KaTHOHOB 3 aHanuTHUecKoi rpymmbi( Ca?*,Ba?). IPaKTHIEC
Ornpenenenne )KeCTKOCTU BOJIbI Kast

paborta

26 Ipaxmuueckas paboma: 19. O6Hapyx)eHUE Jlexnus, OTtuér
KaTHOHOB 4 aHAIMTUYECKOU TPYITITHI paKTHYeC
(AB* Cr3* zn?"), Kast

paborta

27 Ilpakmuueckas paboma: 20. OOHapyKeHHE Jlexmms, Otuér
KaTHOHOB 5 aHAIMTUYECKOW TPYIIIIbI [IPAaKTHYEC
(Fe?*,Fe®* Mn?*,Mg?"). Kast

paborta

28 KauecTBeHHBIN aHAIHA3 KEJIe30COIePIKANTUX Jlexmus, Tect
JICKApCTBEHHBIX MPETIapaToB JEMOHCTP

aruu

29 Ilpakmuueckas paboma: 21. OOHapyKeHHE Jlexmws, Otuér
KaTHOHOB 6 aHAJTMTUYECKOH TPYIIITHI MpaKkTH4ec
(Co?* ,Cu®* Ni?* ,Cd?"). Kast

paborta

30 Ilpakmuueckas paboma: 22. Knaccudukamms Jlexus, Otuér
AHMOHOB HA aHAJIMTUYECKUE NpaKkTU4ecC
rpymmnbsl. OOHapy)KeHHE aHHOHOB Kast
,1 élgaggl,/lgg)?gxoﬁ rpynisl (S042,S05%,5,03% paborta

31 Ilpakmuueckas paboma. 23. OOHapyxeHUE Jlexus, Otuér
aHuoHoB 2 anamuT. rpymns! (CI,Br,1-,5%). PaKTHYeC

Kast
paborta

32 Ipaxmuueckas paboma: 24. OGHapyKeHUE Jlexuus, Otuér
aHnoHOB 3 aHanmuTHYeckou rpymmsl (NO NpaKTHYec
MnO - ,CH3COO*). Kas

pabota
7. JKcIepUMEHTAIbHOE pelleHue 3a1a4(24)
33-34 | DkcnepuMeHTaIbHOE pelIeHue 3a1a4 Pemenne | Oruér

3aga4




Hcnonb3yemblii yaeOHO-MeTOAMYECKHIT KOMILTIEKC

g]lﬂ yuumeis.

1. Bockpecenckuii B.1., Heiimapk A.M. OcHoBBI xuMudeckoro anaimmsa..M.: «IIpocBemienuey, 1971

2. HazapoBa T.C., I'pabeuxmii A.A., JlaBpoBa B.H. Xumuueckuii SKCHEpUMEHT B IIKOJIE.

M.:«IIpocBemenue», 1987

3. Taopuensn O.C. Xumus. 9 xiacc: TeTpaapb Ui JTaOOPATOPHBIX OMBITOB M MPAKTHUYECKUX padoT /

O.C. TI'abpuensn, A. B. SlmykoBa. — M.: JIpoda, 2018.

4. Tabpuensu O.C. Xumus. 9 Kacc: KOHTPOJIbHBIC U MTpoBepounbie padoTel/ O.C. 'abpuensH [u ap.].

— M.: lIpoda, 2018.

5. T'abpuensn O.C. Xumus. 9 kmacc: xumudeckuit sxcnepument B mkone/ O.C.I'abpuensn, H.H.

Pynos, B.W. Toakynos.. — M.:[lpoda, 2016.

HNHTepHeT-pecypcebl:

1.http://him.1september.ru/ T'azera "Xumus" u caitt st yuurens "S uay Ha ypok Xumuun'"
2.http://www.openclass.ru/ caiit oopa3oBatebHbIi OTKPHITHIN KI1acC

3.http://pedsovet.su/ caiit [lemacoseT.py ( mpe3eHTAIMH, Pa3pabOTKH. .. )

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

s yuawuxcs:

1.Crenun BJI., Amux6poBa JI.}O. 3anumarensHblie 3a1anus U 3)(OEKTUBHBI OTIBITHI IO XUMUH.
Mockasa. JIpoda. 2006

2. Jnexkmponnsie pecypewt (CD): BuptyansHas xumudeckas j1aboparopusi. Heoprannueckas XuMusi.
Opranndeckas xumus. 9xmacey, «O0Ias XUMUN)

HNHTepHET-pecypcenl:

http://www.en.edu.ru/ EctecTBeHHOHaAy4YHBINH 00pa30BaTEIBHBIN OPTAIL.

http://www.alhimik.ru/ - AJIXMMUK - Barir IOMOIIHHK, JOIIMaH B MOPE XMMHUYCCKHX BEIIECTB U
SIBJICHUIA.

http://grokhovs.chat.ru/chemhist.html BeceoOmias uctopus xumun. Bo3HUKHOBEHHE U pa3BUTHE
XUMUH C ApeBHeHInX BpeMeH A0 X VII Beka.

http://hemi.wallst.ru/ - DxcnepumeHTaNbHBIH yd4eOHUK 110 00IIer XuMuu [yt 8-11 kiaccos,
NpeHA3HAYCHHBIN KaK JUTS M3Y4CHUs XUMHHK "¢ HyJIs1", TaK U IS OJATOTOBKHU K 9K3aMEHaM.



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/

JIMCT KOPPEKTUPOBKH

Ne Hara Tema 3aHsaATHA IIpuunHa u cnocod
ypOKa KOPPEKTHPOBKH
IIo niany | Ilo ¢akry
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