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INOACHUTEJIBHASA 3AIINCKA

IIporpaMMma cocTaBiieHa Ha OCHOBE:

1.O6pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHUsI IIIKOJIBI

2. Metoauueckoro nocobus «Peanuszanus oOpa3oBaTeabHBIX MPOTrPaMM €CTECTBEHHO-HAYYHOW U
TEXHOJOTMYECKON HANpaBICHHOCTEH MO0 XMMHH C MCIIOIb30BaHHEM 000pyAoBaHus 1eHTpa «Touka
pocTa»y.

3. Metoauueckoro nocodus «Peanu3zanus o0pa3oBaTeIbHbIX IPOTPaMM €CTECTBEHHO-

HAYYHOH M TEXHOJIOTHUECKOW HANPaBICHHOCTEH 110 XUMHHU C HCIIOJIb30BaHUEM 000PY0BAHUS
neHtpa «Touka poctany.

[Iporpamma kpy:xka «XuMUs B SKCIIEPUMEHTaX»IIPeAHA3HAYEHA YUaluMCcs §-T0 Kilacca, KOTa yxe

UMeEeTCsl OIpejAeNieHHbIH 00beM 3HaHMM, MPOU30LUIO CMBICIOBOE IIOHMMaHHE Marepuala
U3y4yaeMoOro npeaMeTa M HEOOXOJUMO 3aKpenuTh OSTH 3HAHMWS HA OCHOBE IPAKTHYECKOU
nesitenibHOCTH. Kype paccunrtan Ha 34 yaca B rox (1 yac B HeZeno).

Kaxnapii paszzmen BKIOYACT KpPAaTKUM TEOPETHMYECKUMM Marepual M CUCTEMY 3aJaHuM,
crocoOCTBYIOIMX (OPMHUPOBAHUIO M PA3BUTHIO TAaKMX YMEHUH M HaBBIKOB Kak: paboTa ¢
Y4eOHMKOM W  JIOTIOJIHUTENFHOW  JIUTepaTypoi, yMEHHWEe  aHaJM3UpoBaTh, CPABHUBATH,
yCTaHaBJIMBATh IPUYUHHO-CIIEJCTBEHHBIE CBSI3U, CUCTEMATU3UPOBaTh, 0000IIATh, /1€1aTh BbIBOABI,
OCYUIECTBJIAITh CAaMOKOHTPOJIb M caMoolleHKy. Cucrema 3ajaHuil pazHooOpasHa 1o ¢opme,
COJEPKAHUIO M CTENEHHM CIOXKHOCTH M TpeOyeT OT ydalluxcs AaKTHBHOM II03HaBaTEeJIbHOU
JIeSITEIbHOCTH.

AKTYaJBbHOCTH JaHHOH NMPOrpaMMbl 00YCIIOBJICHA!

- HEOOXOJMMOCTBIO COEIMHEHHSI MPEIMETHOTO 3HAHMS C KM3HEHHBIM KOHTEKCTOM, YTO SIBJISETCS
BaKHBIM YCIIOBHEM JJ1s1 JOPMHUPOBAHUS BHYTPEHHEH yueOHON MOTHBALINY;

- BO3MOKHOCTBIO (DOpMHUPOBAHMS HAAMPEAMETHOTO U MEXIIPEIMETHOTO B3IIIAa HA IPUPOTY
U3y4aeMOro;

- pa3BUTHEM caM000Opa30BaTEIbHBIX YMEHUI 1 HaBBIKOB;

- BOCTPEOOBAHHOCTHIO TMOJIyUYEHHBIX 3HAHUWA B MPAKTUYECKOM NEATETLHOCTH U B OyayIien
npodeccuu.

IIpennaraeMplii Kypc OpMEHTHUPYET YYalllUXCSl HAa MOMCKOBYIO JIEATEIbHOCTh, IPUBUBAET
KYJIbTYpPY TPOBEICHHS HAYYHOTO SKCIEPUMEHTa, JaeT BO3MOXKHOCTH YIIIyOWTh 3HAHUS IO OYECHb
BaXHBIM BOIIPOCAaM Kypca XHMHH, MOMOTAeT pedsTaM OIpEeeNuThcsi C BBIOOpOM mpodeccum.
[To3BossieT pacmIMpuTh MpPEICTaBICHHE YYalllUXCSl O CBOMCTBAX BELIECTB U pe3ysbTarax HX
B3aMMOJICICTBUM, 3aKpenuTh U pPa3BUThb HaBBIKM pabOThl B J1a0OpaTOpUM M  pelIeHUd
KOJIMYECTBEHHBIX M KaU€CTBEHHBIX 3a]1a4.

Kypc paccunraHa Ha yueHHMKa YBJIEUCHHOIO, JKEJIAIOLIETO I0JIydaTh 3HAHMUSA Ha 0o0Jjiee BBICOKOM
ypoBHe. J{ns ycnemHoi paboTel HE00X0AUMO, YTOOBI yUyallyecs BJIAJEIU MPOYHBIMHU 3HAHUSAMU B
paMKax IIKOJIbHON IPOrpaMMBbI [0 XUMUHU.

[IpennaraeMble  3aaHusl  BBINOJHAIOTCS B YCIOBHMSAX  COTPYAHMYECTBA, KOTOpOE
npeJcTaBisieTcss 0ojee MOUIHBIM OpYAMEM IOWCKAa OPUTHMHAIBHOIO PEIICHUS, YeM B OJMHOYKY.
[Iperyiaraemelii  Marepuan, OCBEIIAeT OCHOBHOM KpYyr BOMNPOCOB, MOIeXalUuX paszdoopy,
YCTaHABIMBAET JIOTMYECKYIO IIOCIEA0BAaTEIbHOCTh HU3Yy4Y€HHMs] MaTepuana, JaeT BO3MOXKHOCThb
YHU(DULIPOBATH IJIaH NPOBEACHUS MPAKTHUECKUX 3aHATUH.

Lenpto MpakTUYECKHX 3aHATUHA SBJIsIETCS TNPOpabOTKa TEOPETHUYECKOro MaTepuana,
NPUBUTHUE HABBIKOB COCTABJICHUS! XUMHUUECKUX YPAaBHECHUH.



eau u 3a1aun Kypca
OCHOBHOH HeJbI JTAaHHOIO Kypca SIBJIIETCS BBEACHUE YYaIMXCS B SKCHEPUMEHTAIBHYIO
OO0IIYI0 XUMHIO.

CTpeMHCB K JOCTHXKCHUIO IMOCTaBJICHHOU LEIM pCIIAOTCA CICAYIOIINE 3aaYn:

. Obpa3zosamenvHule

o YIIIyOHUTh U PaCIIUPUTh 3HAHHS yUYAIIUXCS M0 O0IIeH XUMUY;

o PaCKpPBITh POJIb SKCIIEPUMEHTA B XUMUH;

o chopMUpOBaTh y TIKOJHPHUKOB TIPAKTHUYECKUE HABBIKH, YMEHHE TPAaBUIBHO

oOpamaTeCs C HM3YyYCHHBIMH BEIIECTBAMH, NPHOOpPaMH, IMPOBOJUTH HECJIOKHBIE XHUMUYECKHE
OTIBITHI.

. Paszsusarowue

o chopMUpOBaTh YMEHHUE CpPAaBHUBATH, BBIABIATH CYIICCTBEHHOE, YCTaHABIIMBATH
MIPUYHHHO-CJICACTBEHHBIE CBSI3H, 0000IIAaTh U CUCTEMATU3UPOBATh 3HAHUS;

o Pa3BUTh TO3HABATEILHBIN HHTEPEC YUAIIUXCS K XUMHUH;

o Pa3BUTh UHANBUIYAIbHBIE HAKIIOHHOCTH U BO3MOXXHOCTH YYAILIUXCS;

o Pa3BUTh CAMOCTOSTEIIbHYIO IIOMCKOBYIO JIEITEILHOCTD ITKOJILHUKOB;

o COBEpIIICHCTBOBATh YMEHHS pabOTaTh C TUTEPATYPOM U CPEICTBAMU MYITbTUMENA.

. Bocnumamenvnwie

o chopMHUPOBATH y YUAIIUXCS TUATCKTHYECKOE TOHUMAHUE HAYYHOW KapTHHBI MUPA;

o CIOCOOCTBOBATh UX MHTEIICKTYalbHOMY Pa3BUTHIO, BOCIIUTAHUIO HPABCTBEHHOCTH,
T'YMAHUCTHUYECKUX OTHOIIEHUH, TOTOBHOCTH K TPYAY;

o MOATOTOBUTH YUYaIIUXCS K Caue dK3aMeHa, MOCTYIUICHUIO B BY3;

o MOJITOTOBUTH YYAIIUXCS K CO3HATEILHOMY M OTBETCTBEHHOMY BBIOOPY JKU3HEHHOTO
My TH;

o pPa3BUTh y4eOHO-KOMMYHUKATUBHBIC YMEHUS.

Texkymuii KOHTPOJIb TEOPETUYECKOW YacTH OCYIIECTBISETCS MYyTEM YCTHOTO OIpoca,
IPOBEPKHM JOMAIIHUX 3a/JaHuil, JUIAKTUYECKOro Marepuaia, IOJArOTOBICHHOTO YYHUTEIeM
(KapTOUKH).

[TpakTnyeckne pabOThI NMPOBOAATCS NapajieIbHO € TeOpUel M CIIOCOOCTBYIOT 3aKpENICHHUIO
NOJYYEHHBIX 3HaHUH. Meronuka IPOBEACHUS MPAKTHMYECKUX 3aHATUH JOJKHA IOCTEIEHHO
OPUYYUTh y4allluXcs K CaMOCTOSATENIbHOW MpopaboTKe mMarepuana 1Mo yuyeOHHKaM, KOHCIEKTaM, a
TaKXe IMOATOTOBUThH LIKOJbHUKOB K O0YYEHHIO KYpCOB XMMMHU B By3€, TEXHUKYME, KOJIJIEKE U T.J.
[Tporpamma Kypca paccuMTaHa Ha YYEHHMKOB 8 KJIACCOB M NpEeIHA3HAYeHa AJIS MpeanpouiIbHON
HNOJArOTOBKM U MPO(GECCHOHAIBHOIO CaMOOIpPENEICHUsl yJyallluXxcsd ¢ OpUEHTalMel Ha XHMHKO-
OuoIorn4ecKuil NpoPHIIb.

IIpoapomxurenbHocTbKypea: 34 yaca (1 yac B HeZEINIO).

Metoasl 1 popmMbl 00yUEeHUSA

@opMbl TpOBENEHUs 3aHATHUN: JEKIMs, CeMHHAp, KOH(pEepeHLus, MpakTUueckas padora.
@®opMbl OopraHuzani padOThl yyalluxcs: MHIUBUAYyalbHas, (pOHTaJIbHAs, TPYMIOBas, MapHas.
Mertoabl 00ydeHus: penpoayKTUBHBIN, PEKOHCTPYKTHBHBIHN, YACTUYHO-TIOMCKOBBIHM, TBOPUECKUI.

DopMBbI KOHTPOJIA U KPUTEPHHU OLECHKHU
B maHHOM Kypce IpOMEeKyTOYHBIM KOHTPOJIb JOCTUKEHUN SABIISETCA HHCTPYMEHTOM

MOJIOKUTETHHON MOTHUBAIIMU U CBOEBPEMEHHOM KOPPEKIIUH paOOThI yHALTUXCS U YUUTEIS.

B kauecTtBe ¢hopM IpoMEKYTOUHOTO KOHTPOJISI PEKOMEHYyeTCsl UCTIONB30BaTh pedeparTsl, a TakKe
HaOJIIOZICHUE aKTUBHOCTH YYAIIMXCS HA 3aHATHU, aHAIN3 TBOPUYECKHUX U UCCIIEAOBATEIbCKUX padoT,
Oeceibl C yUaluMUCS U UX POIUTEIISIMU.

I{enecooOpa3Ho MPOBOJUTH UTOTOBYIO aTTECTALIMIO MO PE3yJIbTaTaM U3yueHus: Kypca B BUE
UTOTOBOM KOH(DEpPEHIIUH.

Kpurepun 3¢ pexTuBHOCTH peasn3annu NporpaMmbl:

Pa3BUTHUC MMO3HABATCIILHOTO HHTCPECA YHAIIIUXCH,



MIOBBIIICHUE KAYECTBA 3HAHMS HA YPOKaX XMMHHU B CTApIIUX KJaccax;
IIPUMEHEHNUE MTOJIYYEHHBIX 3HAHUM U YMEHHUN IIPY U3YUYEHUU APYTUX [PEAMETOB;
OBJIa/IEHUE NTOMCKOBBIMU, TIPOOIEMHBIMHU, HCCIEIOBATEIbCKUMHU THITAMU JI€ATEIIEHOCTH.

IInanupyeMsbl pe3yJbTaTbl OCBOCHHSI Kypca U CHCTEMA UX OLleHKH

Jluunocmuwie YY/[:

YMeHne BecTH JUalior Ha OCHOBE PaBHOIPABHBIX OTHOLIEHHUH U B3aMMHOIO YBa)KEHHUS;

YMeHre KOHCTPYKTUBHO pa3pelaTh KOH(IUKTHI;

VYcToWuuBBIM  MMO3HABAaTENbHBIH HWHTEpPEC M CTAHOBJEHHME CMbICIOOOpasyomend  (QyHKIUN
[I03HABATEJILHOTO MOTHUBA;

['oToBHOCTH K BBIOOPY PO UIBHOTO 00pa3oBaHUsl.

Pezynamuenvie YY/I:

CnnuaroT ¢BOM cioco0 IeHCTBHUS C DTAIIOHOM,;

CanyaroT cnoco0 U pe3ysbTaT CBOMX JCHCTBUI € 3aJJaHHBIM 3TaJOHOM, OOHAPYKUBAIOT
OTKJIOHEHUS M OTJINYMS OT 3TAJIOHA;

BHOCAT KOpPPEKTUBBI U JJOTIOJIHEHHUS B COCTABJICHHBIE TLIAHBI;

BHOCAT KOpPpeKTHUBBI U JIOMOJHEHHS B CIIOCOO CBOMX ACMCTBUI B CiIydyae pacXOXACHMS ITAJIOHA,
pEAJIbHOTO AEUCTBUSA U €T0 MPOAYKTA;

Bo1ensitoT 1 0CO3HAIOT TO, YTO YK€ YCBOEHO U UTO €Ille MOJJIEKUT YCBOECHUIO, OCO3HAIOT KaueCTBO
U YPOBEHb YCBOCHMSI,;

OcCo3HarOT Ka4eCcTBO U YPOBEHb YCBOCHUS;

OneHuBaOT TOCTUTHYTHIM pE3yJIbTaT;

OmnpenenstoT Mocie0BaTeIbHOCTh MPOMEKYTOUHBIX LIEJIeH ¢ yueTOM KOHEYHOIO pe3yJibTaTa;
CocCTaBIAIOT IJIaH U MOCJIE0BATEIBHOCTD JEHCTBHIA;

CraBAar y4eOHYI0 3a/1a4y Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ U3BECTHO U YCBOEHO, U TOTO, UTO
€111€ HEU3BECTHO

Ho3nasamenvnuvie YY/I:

Bb1ensiioT Konu4yecTBeHHbIE XapaKTePUCTUKN 00BEKTOB, 3a/IaHHbIE CIIOBAMU;

BoccTanaBnuBaoT IpeaIMETHYI0 CUTYalulo, OMMCAHHYIO B 3ajade, MyTeM nepedopMmyanpoBaHus,
YIPOIIEHHOTO II€pecKa3a TEKCTa, C BBIAEIEHUEM TOJIBKO CYIIECTBEHHOM i PELICHUS 3a7adn
uHbopMaIuy;

Boiaenstor 00001eHHbINA CMBICT U (POPMATIbHYIO CTPYKTYPY 3a/1a4u;

VYMEI0T 3aMEHATh TEPMUHBI OIIPEIETICHUSMY;

YMEIoT BBIBOJUTH CIEACTBHS U3 UMEIOIINUXCS B YCIOBHUHU 3aJ1a4K JAHHBIX;

Beinensitor hopManbHyro CTpyKTypy 3aJauu;

AHanM3upyIOT yCIOBUS U TpeOOBaHUs 3a/1a4H;

BrIpakaroT CTpyKTypy 3a/1auyl pa3HbIMU CPEICTBAMU;

BoInonHsIOT onepanuy co 3HaKaMU U CUMBOJIaMU;

Br10uparoT, conocTaBisioT 1 000CHOBBIBAIOT CIIOCOOBI pEILICHUS 3a/1a4H;

[IpoBoasT aHamu3 CcHocoOOB pELIeHUS 3aJayd C TOYKM 3PEHHUS HUX PAlMOHAIBHOCTH U
SKOHOMHUYHOCTH;

VYMmeroT BeIOHpaTh 0000I1I€HHbBIE CTPATETUHU PELICHUS 3a/1a41

Kommynuxamuenoie YY/[:

Obwaromes u 63auUM0o0elcmayom ¢ NapmHepamu N0 COBMECMHOU 0esImelbHOCIU UIU 0OMEHY
ungopmayuei:

VYMEIOT CllyIIaTh U CIBILATh APYT APYTa;

C n1ocTaTo4HOM IMOJHOTOW M TOYHOCTHIO BBIPAKAIOT CBOM MBICIM B COOTBETCTBMM C 3aJadyaMH U
YCIIOBUSIMU;

AJIEKBAaTHO HMCIIONIB3YIOT PEUYEBBIE CPEICTBA IS IUCKYCCUU U apryMEHTALMK CBOEH MO3ULINY;
VYMeEIoT NpeacTaBisTh KOHKPETHOE COJIEpKaHne U cOO0IIaTh €ro B MMCbMEHHOM U YCTHOH QopMme;
HHuTepecyroTcst 4yKMM MHEHUEM U BBICKAa3bIBalOT CBOE;



Berynator B auanor, ydacTBYIOT B KOJUIEKTUBHOM OOCYKIEHHHM NpoOJeM, ydarcs BIaJeTh
MOHOJIOTUYECKON M JUaJoruuecko (opMamMu pedn B COOTBETCTBUM C IpaMMAaTUYECKHMMU U
CHUHTAKCUYCCKUMHU HOPMAaMU pOJHOTO SA3bIKA.

Yuamcsa oeticmeosams ¢ yuemom nosuyuu 0py2o20 u co2naco8uléams c60U OeUCMEUsL:

[ToHrMarOT BO3MOKHOCTh Pa3IMYHBIX TOUYEK 3PEHUS], HE COBMAJAIOIINX C COOCTBEHHOM;
[TposBIAIOT TOTOBHOCTH K OOCY>KACHHUIO PAa3HBIX TOUYEK 3pEHUS U BbIpaObOTKe 00l (rpymninoBoi)
MO3UIIUH;

Memanpeomemnvimu pe3ynbTaTaMi OCBOEHUS BBIIYCKHUKAMHM OCHOBHOM IIKOJIBI ITPOIPaMMBI 110
XHUMHUU SABIISAOTCA:

1) ucnonp30BaHNE OCHOBHBIX MHTEIUICKTYATBHBIX ONepanuii: ((OpMyITHPOBAHKE TUTIOTE3, aHAIN3

U CUHTE3, CpaBHEHUE, 00001IeHNe, CUCTEMATH3alus, BBIIBICHUE IPUUMHHO-CIIEICTBEHHBIX

CBSI3€H, IIOMCK aHAJIOTOB;

2) yMeHHUe reHepupoBaTh UAEH U ONPEAEIATh CPEJICTBA, HEOOXOAUMBIE JJIS MX pealn3aluy;

3) yMeH#He onpeneNsTh Held U 33[]a4i JAeATEIIbHOCTH, BRIOUPATh CPECTBA PEeaTH3aINN 1eTTH

Y IPUMEHSATH UX HA IIPAKTHKE;

4) ncnosp30BaHUE PA3IUYHBIX HICTOYHUKOB JUISI MOTYYEHHSI XUMUUECKON HH(POpMaIUK.
5)OBnageHne HaBbIKAMU CAMOCTOSITEIILHOTO MPUOOPETEHHSI HOBBIX 3HAHUM, OpraHu3aly yueOHoH
JIEATEIbHOCTH, IOCTAHOBKH LIEJIEH, IIJIAHUPOBAHUS, CAMOKOHTPOJIS M OLICHKHU PE3yJIbTATOB CBOEH
JEATEIBHOCTH, YMEHUSIMU NIPEABUIETH BO3MOXKHBIE PE3YJIBTAThI CBOUX

neiicteuil; IlpeaMeTHbIe pe3yJbTaThl 0CBOCHHUSI 00y4AIOIIUMHUCS

NPOrPAMMBI: yyawuecs O0JICHbL 3HAMb:

e (u3MUeCcKUEe BEIMYUHBI M WX CJWHHUIBI M3MEpeHHs (Macca BeIIecTBa, Macca pacTBOpa,
KOJIMYECTBO BEIIECTBA, O0BEM BEIIECTBA, O0OBEM pPACTBOPA, OTHOCHTEIbHAS aTOMHAS U
MOJIIpHAasi MacChl BEIIECTBA, MaccoBas JOJs PACTBOPCHHOTO BEIIECTBA, MAacCOBas OIS
3JIEMEHTOB B COCMHEHHH, BBIXO/I BEIIECTBA);

® ypaBHEHHS XUMHUYCCKHX PEaKIIUil,

e JICCOLMAIMs, KATUOH, aHUOH,

®  YHCJIO YaCTHII, YUCIO0 ABOTAIPO;

®  MOJIIpHBIN 00BEM Ta30B;

e (opMyIBI A pacUETOB MACChl, 00BEMa, MACCOBOM JIOJIM, OTHOCUTEIHHOMN TIIOTHOCTH,
qrclia aTOMOB MOJICKYJT;

® CTaHJAPTHBIN MJIaH PENICHUS PACUeTHOM XMMHUECKOH 3a71a4u;

® OCHOBHBIC U JIONIOJHHUTEIILHBIC CIIOCOOBI PEIICHUsT XUMHUSCKUX 3a7a9;

e rpaduyuecKuii METOJl PEIICHUSI XUMUICCKUX 3a]1a4;

e 3path [ITH B kabuHeTEe XUMUU.
yuauuecs: OOJINCHbL YMemb.

® IPOU3BOJIUTH U3MepeHus (00BeMa pacTBOpa C MOMOIIBI0 MEPHOU MOCYIbI, TNIOTHOCTH PAcTBOpPA C
MIOMOIIBI0 apEeOMETpa); TOTOBUTH PACTBOPHI C 3aJaHHOH MAacCOBOW JOJEH pPacTBOPEHHOTO
BEIIECTBA; OMPEENISITh MACCOBYIO JIOJMIO PACTBOPEHHOTO BeriecTBa (%) IUisl pacCTBOPOB KUCIIOT U
niesioueld 1o TaOJMYHBIM 3HAYEHUSM WX IUIOTHOCTEH; IUIAHHPOBATh, IIOATOTABIMBATE U
NPOBOJNUTH  TMPOCTECUIINE XUMHUYECKHUE DKCIEPUMEHTBHI, CBSI3aHHBIE C  PaCTBOPEHUEM,
(GUIBTPOBAaHKWEM, BBITAPHBAHHEM BEIIECTB, MPOMBIBAHUEM W CYIIKOW OCAJKOB; IMOJIYYCHHUEM H
B3aMMOJICHICTBHEM BEIIIECTB, OTHOCSIIUXCS K OCHOBHBIM KJIacCaM HEOPTaHWYCCKUX COCIMHCHUN;
OTpesieIicHUEM HCEOPTaHWYECKUX BEIIECTB B HMHIUBUIYAJTBHBIX PACTBOPAX OTHX BEIICCTB;
OCYIIECTBIICHUEM IICTIOYKH TPEBPAIICHUN HEOPTAaHHISCKUX COSIMHCHHMIA,

® IPOM3BOJIUTH PACUeT OIpeAeJCHUs MaccChl M MAacCOBOW JIOJIM PAaCTBOPEHHOTO BEIIECTBA B
pacTBOp, MOJYYEHHOM pPa3HBIMU croco0aMu (pacTBOPEHHEM BEIIECTBA B BOJIE, CMEIIMBAaHUEM
pPacTBOPOB Pa3HOI KOHIIEHTpAIMU, Pa30aBlIeHHEM U KOHIIEHTPUPOBAHUEM PACTBOPA);



® ICTIOJIb30BATHIIPUOOPETEHBI 3HAHUS M YMEHUS B MPAKTUYECKOH JESTeIHbHOCTH M MOBCEIHEBHOM
KU3HU C Ienplo: Oe3omacHOro oOpallleHusi ¢ BEIIeCTBaMHU M MaTepualaMy; 3KOJOTHYECKH
IPaMOTHOTO TOBEJIEHUS B OKPY’KaIOLIEH cpele, OLEHKH BIMSHUS XMMHYECKOTO 3arpsi3HEHUs
OKpY KaroIlei cpeibl Ha OpraHU3M YeJIOBEKa; KPUTUYECKOM OLIeHKH MH(QOpPMAIMH O BEIleCTBax,
UCIIOJIb3YEMBIX B OBITY; IPUTOTOBJICHUS PAaCTBOPOB 3aJaHHOW KOHIIEHTPALUH.

YUEBHO- TEMATHUYECKHUM IIAH

Ne Tema pazdena Konuuecmeo Us nux
W 4acos meopusi npakmuxa
BBenenue 1 1] -
2 | MeTosbl OUUCTKHU BEILECTB o)
CriocoObI moTyueHusi HeOPTraHUIECKUX 8 414
BEIIECTB U UX CBOMCTBA
4 | OKUCIUTETHbHO-BOCCTAHOBUTEIBHBIE MPOIIECCHI 3 1,51 1,5
U UX MIPUMEHEHUE B aHAIIN3e
5 | PacTBOpBI ¥ C1TOCOOBI KX TPUTOTOBJICHUS 6 313
6. | OCHOBBI KAUECTBEHHOI'O aHAJIN3A 12 319
7. | OKCIIEpUMEHTAIBHOE PELICHUE 3a7a4 1 -1
Hroro: 34

COJAEPKXAHUE INPOI'PAMMBI:
1. Beenenue (1 4)
HayuHbIi1 9KCIEpUMEHT U €r0 Pojib B MO3HAHUU. TeXHUKa 0€30MacHOCTH MPHU MPOBEICHHUH
1abopaToOpHbIX U MpakTHUeckux padot. [IpaBuna okazaHus MepBOM METUIIMHCKON MOMOIIU TMPH
0KOrax M OTpPAaBJICHUSAX XMMHUYECKUMHU peakTuBamu. JlaboparopHoe 000pymoBaHHH. XHUMHUYECKUE

PCaKTHUBHI.
Jlemoncmpayuu. Anrtedka kaOuHeTa XUMHH. XHMHYECKHE PEaKTUBHI U JabopaTtopHOe
000pyaOBaHUY.
2.MeToabl 0YNCTKH BellecTB(2uaca)
OcHOBHBIE CIOCOOBI pasneneHus cMecei: HaMarHU4MBaHuUe,

¢bunbpTpoBaHNe, BEIIAPUBAHNE,yTADUBAHUE, KPUCTAIN3AIINS.
Ilpakmuueckue pabomur: 1. OuncTka 3arpa3HEHHON TOBApEHHOU COJIH.

3.Cnoco0bI mory4eHusi HEOPraHMYEeCKUX BellecTB M UX CBoiicTBa (8 1)

OCHOBHBIE CBOMCTBA Ba)XXHEHMIIMX KJIACCOB HEOPTaHMUYECKUX COEAMHEHHI. 3HAKOMCTBO C
oOpasiamMu OKCHJIOB, KMCJIOT, OCHOBaHMI U cosieil. PacrosnaBanue ocHoBaHuid. Pacmo3naBanue
Kkucnot. ['mapoinuns coneil.

Ipaxmuueckue pabomul.

2. O6mue crocoObl MmoyydeHus MeTaioB. [lomyueHne MeTamnioB peakiueid 3aMelleHus U3
pacTBOpPOB COJIEH;

3. [NomydeHue KUCIOPO/Ia pa3ioKeHUEM MIEPEKUCH BOJOPOA;

4. TlonydeHnue BOOpOA;

5. IlonmyuyeHue okcuia MEAN U YTIIEKUCIIOTO Ta3a pa3jioKEHUEM MallaXHTa;

6. [lomydyeHne HEpPacCTBOPUMBIX OCHOBAHUN U UX CBOICTBA;

7. OOmas xapakTepUCTHKa CIIOCOOOB MOJIYYEHHs] KUCIOT: CEPHOM, COJSHOW, a30THOM,
dbocdopHOIT KPEeMHUEBOI;



8. O0ume cnocoOrl monmyuyeHus coneil. [Tonmyuenue comneii peakuueit oOMeHa MEXIy KUCIOTON
U OKCUZIOM;
9. N3yueHne MUHEpaIbHBIX YI00peHHit
4.0OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE IIPOLECCHI M MX IPUMeHeHHe B aHau3e (3 1)
OKHCANTENbHO-BOCCTAHOBUTEIbHBIE (YHKIMM BEIIECTB M HANpPaBIEHUE OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX peakiuil. Oxuciaurens. BoccranoBurens. CTaHIapTHBIE 3IIEKTPOJIHBIE
NOTeHUHUaNbl. PAn  CTaHAAPTHBIX JJIEKTPOJHBIX IMOTEHIMAJIOB. 3aBUCUMOCTb 3JIEKTPOJHOTO
MOTEHLIMAJa OT MPUPOABI PEArNPYIOIINX BEIIECTB, OT UX KOHIIEHTpalUK, TeMIeparypsl, pH cpensl,
PacTBOPUMOCTH, IPUCYTCTBUS B CUCTEME KOMILIEKCO0Opa3oBaTels.
IIpakmuueckue pabomol
10. OKHMCIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA IE€pMAHraHaTta Kajlus C IEPOKCHUIOM
BOJIOPOJIa;
11. Okucnenne nonos xpoma (II1) nepokcuaom Bogopoaa;
12. Oxucnenue nonoB xpoma (I11) mepmanranarom kamaust B KUCJION cpejie
5.PacTBOpBI M c1IOCOOBLI UX MPUTOTOBJIeHHS (6 YacoB)

3HaueHHEe pPACTBOPOB B XUMHUYECKOM OJKcnepumeHTe. [loHsTME HMCTHMHHOrO pacTBOpa.
[IpaBuna mpuroToBiaeHUs: pacTBOPOB. TEXHOXMMHUYECKUE BECHI U MPABHJIa B3BEIIMBAHUS TBEPIBIX
BEILIECTB.

MaccoBas 105151 paCTBOPEHHOT'O BEILIECTBA B pacTBope. PacyeT U mpUroToBiieHHE pacTBOpa C
OIIPEAEIEHHON MacCOBOM J10JI€H PAaCTBOPEHHOI'O BEILIECTBA.

Omnpenenenre 00HEMOB PACTBOPOB C MOMOIIBI0 MEPHOI MOCY/bl M MJIOTHOCTU PAacTBOPOB
HEOPraHMYECKUX BEHIECTB C MOMOIIbI0 apeoMeTpa. TaOnuibl MIOTHOCTEH PACTBOPOB KHCIOT H
nienoueid. PacyeT mMacchl pacTBOPEHHOTO BEIIECTBA IO U3BECTHOM MIOTHOCTH, 00bEMY U MAaCCOBOM
J10JI€ PaCTBOPEHHOT'O BEILIECTBA.

JemoHcTpanuu. XuMHUYeCKas TOCyAa Ui TPUTOTOBJICHHS PAcTBOPOB  (CTaKaHBbl,
KOHUYECKHE KOJIOBI, MEpHBbIC MHIUHAPHI, MEPHBIC KOJOBI, CTCKJISHHBI IMAJOYKU, CTEKISHHBIC
BOPOHKH U T.11.). TeXHOXHMMHYECKHE BEChI, pa3HOBeChl. Habop apeoMeTpoB.

Jemoncmpayuonnvui  sxcnepumenm. OnpeneneHne IUIOTHOCTH PACTBOpPA C IOMOIIbIO
apeomeTtpa. OmnpeneicHre KOHIICHTPAIIMH PACTBOPOB KUCIOT M OCHOBAHUN C TMOMOIIBIO TaOIHUITBI
«MaccoBasi 10711 pacTBOPEHHOTO BemiecTBa (B %) U IJIOTHOCTh PACTBOPOB KUCIOT M OCHOBAHHI
npu 20° C». VBenuueHWe KOHIEHTPALMHM pacTBOpa TUIPOKCHAA HATpHs IPH J00ABIECHHH
JIOTIOJTHATEILHOTO KOJIMYECTBA INEJI0OYM B PACTBOP, IPOBEpKAa HW3MEHEHUs KOHIEHTpAIMH C
MIOMOUIbI0 apeoMeTpa. Y MEHbILIEHUE KOHILEHTPAllUu THAPOKCUAA HATpUs B PacTBOPE 3a CUET €ro
pa3baBiieHUs, TPOBEPKA U3MEHEHHUSI KOHI[EHTPAIlUU C TIOMOIIBI0 apeoMeTpa.

Ilpakmuuecxue pabomei: 13. IlpuroToBiieHne pacTBOPOB C 3aJaHHOW MAaCCOBOM JIOJICH COJIM.
14. TlpurotoBrneHuE HEHACHIIIEHHBIX, HACBHIIIEHHBIX M TIEPECHINIEHHBIX pacTBOpPOB. 15.
Omnpenenenue pH pacTBopoB.
6.0cHOBBI KayecTBeHHOT0 aHaau3a (124yacos)

[TonsiTue kauecTBeHHOW peakiuu. KauecTBEHHbIE pPEaKIMM Ha KAaTHOHBI W aHUOHBI.
Omnpenenenre BEIIECTB € MOMOIIBI0 Ta0IHIIBI PACTBOPUMOCTH KHCIIOT, OCHOBAHMI U COJIeil B BOJIE,
XapaKTePUCTHKU BHIMMBIX HW3MeHeHWH mpoieccoB. Kiaccudpukanus aHnoHoB. OOHapyXKeHHE
KaTUOHOB  (KUCJIOTHO-IIENIOYHOM  METOJl KAaueCTBEHHOTO  aHaiu3a). KaTuoHbl  mepBoii
aHaIUTUYEeCKOW rpynnel. KaTuonsl BTOpOM aHanuTHYecko rpynnel. KaTuoHbl Tperben
aHaMTU4YEeCKOM rpynnbl. KaTHOHBI 4YeTBEPTOM aHAIMTUYECKOW Tpymnmbl. KaTHOHBI NATOM
aHAIMTUYECKOW rpymnmnbl. KaTWOHBI 1mIecToil aHamuTHueckod rpynmnbl. OOHapyKeHHE WOHOB.
AHWOHBI TIEPBOM AHAIMTHUYECKOW TpyNIbl. AHMOHBI BTOPOW AHAJUTUYECKOW TpyMMbl. AHUOHBI
TPEThEN aHATUTUYECKOM TPYIIIIbIL.



OmnpeneneHre HEOPraHUYECKUX BEIIECTB, HAXOMSAIIMXCS B PA3HBIX CKISIHKAaX 0€3 3TUKETOK,
0e3 HCIONB30BaHMS JIOTIONIHUTEIBHBIX peakTHBOB. OCYIIECTBICHHE IIETIOYKH IPEBPAIICHUS
HEOpPraHUYECKUX BEILECTB.

Jlemoncmpayuonnsiii sxcnepumenm. Unentnduxanus pactBopoB cyibdara sxeneza (I1),
cynbdata meau (II), xmopuna anoMuHus, HUTpaTa cepedpa ¢ MOMOIIBI0 PACTBOPOB THAPOKCH]IA
HaTpus. MnenTudukanus pacTBOPOB XJIOpHUJA HATpHsl, HOAUAA Kanus, ¢ocdara HaTpus, HUTpaTa
KaJIbIUS C IIOMOILBI0 PAacTBOpa HUTpaTa cepedpa U a30THOW KUCIIOTHI.

Ipakmuueckue pabomul. 16. OOHapykeHUE KATHOHOB | aHATTUTHUYECKON TPYIITIBI
(Na+,K+,NH4"). 17. O6Hapy»eHue KaTHOHOB 2 aHAIMTHYEeCKOi rpymmsl (Ag+ ,Pb2+ ).

18. O6Hapyxenue KaTnoHOB 3 aHanuTHueckoi rpynmsl ( Ca’*,Ba’). 19. O6HapyeHue KaTHOHOB 4
anayuruyeckoit rpynnsl (A’ Cr'* Zn®" ). 20. OGHapyXeHHe KATHOHOB 5 aHAJIUTUYECKOM TPYIIIIbI

2 a3t 2+ 2+ o
(E2-FE aMRaME - Y LD GappEerne katuonon 6 ana el VIR (S0 *S0%8 Q%
CO5%,PO43-). 23. OGHapy eHHe aHHOHOB 2 aHanuTHYecKoi rpymmsl (Cl— ,Br— 1 ,S2—). 24
OO6HapyxeHue aHnoHOB 3 aHanmuTudeckoi rpynmsl (NO3 ,MnO4’, CH3COO-).

7. 9kcnepuMeHTAIbHOE pemeHne 3aaa4 (14)
DKCnepUMEHTAIbHOE pelIeHHE 3a7a4. BrinoaHeHne HANBUAYAJbHBIX UCCIIE0BATENbCKUX

MIPOEKTOB. 3aluTa MPOECKTHBIX padoT.

TemaTuueckoe INIAHUPOBAHHUE:

No Tema ypoka Dopma Dopma
YpoKa 3anAmus KOHmMpOons
1 Texnuka 6€30MacHOCTH MPH MPOBECHUN becena, Tect
1ab0paTOPHBIX U MPAKTUUECKUX PadOT. JIEMOHCT
anuu
2 CriocoObl pa3aeneHus cmecei Jlexus Pemenue
3aja4
3 Ilpakmuyeckas paboma: 1. OdncTka ITpaxTue Otuér
3arpsI3HEHHON TOBAPEHHOW COJIU. cKast
pabora
4 Ipaxmuueckas paboma: 2. O6mme crnocoObl monydeHus | Jlekmus Otyér
2
MeTaiioB. [lomydyenne MeTamuioB peakiuen 3aMelieHus U3 | IpaKTuiec
pacTBOpPOB COJIEH. Kas
pabora
S Ilpaxmuueckasn paboma: 3. Iloryuenue kuciaopona Jlexus, Or4ér
MpaKTHYeC
pa3iIoXKeHNeM MEePEKUCH BOIOPOaa P
Kast
pabota
6 Ipaxmuueckas paboma: 4. Ilonydenue Jlexuus, Oruér
MpaKTHYEC
BOJIOpOJA P
Kas
pabora
7 Ilpakmuueckas paboma: 5. Ilonyuenue okcuia Jlexuus, Oruér
MIPAKTHYIEC
ME/IM ¥ YTIIEKUCIIOTO ra3a pa3iokKeHneM P
Kas
MajaxuTa.




pabora

8 Ilpakmuueckas paboma: 6. O6mue crocoOb! Jlexuws, Otuér
noJrydeHus: ocHoBaHui. [lomyueHne HepacTBOPUMBIX EE:KTH%C
OCHOBAHHWH M WX CBOICTBA. paGora
AMpoTepHbIe OCHOBaHMS
9 Ipaxmuueckas paboma: 7. O01as XxapaKTepUCTHKA Jlexnms, Oruér
CTIIOCOOOB TMOYYSHHS KUCIIOT: CEPHOH, COJISTHOH, EE:KTquC
a30THOH, paora
(hocdopHOIi KpEMHUEBOM
10 Ilpakmuyeckas paboma: 8. O6ume cnocoObl MOTyYSHHS Jlextms, Oruér
coneit. [Tomydyenne coieii peakipeii 0OMeHa MeX Iy TpaKTHCe
KHCIIOTON ¥ OKCHUIOM. gngTa
11 IIpaxmuueckas paboma: 9. 3yuenune Jlexnus, Oruér
MUHEPAJIBHBIX YI00pEHHI TpaKTHiec
Kast
paboTa
12 Ipaxmuueckas paboma: 10. VI3yuenue Jlexuus, Otuér
OKHUCJIUTETbHO— BOCCTAHOBUTEIHHBIX MpaKTHYeC
CBOWCTBIIEpMaHraHaTa Kajus U MePeKUCH BOI0PO/Ia Kast
paboTa
13 Ipaxmuueckas paboma: 11. OKuciICHHE HOHOB XpoMa Jlexuus, Otuér
(IIT) mepokcumoM Bogopoaa MpPaKTHYEC
Kast
pabota
14 IIpakmuyeckas paboma: 12. OKuUcCIEHNE HOHOB XpOMa Jlexius, Otuér
(IIT) mepmanranaToM Kajusi B KUCJION cpee IIpaKTH4eC
Kas
pabora
15 PacTBOpBI: 3HaUE€HWE B IPUPOJAE U TEXHUKE Jleknus, Tect
Oecena
16 Konnenrtpaunu pactBopoB Pemenune Ortuér
3aj1au
17 MaccoBas 107151 paCTBOPEHHOTO BELIECTBA Penrenue OtuyéTt
3ajau
18 Ipaxmuueckas paboma: 13. IlpuroroBieHne pacTBOPOB Jlexuus, Otuér
C 3aJJaHHON MacCOBOM J10J1€il COMu. MpaKkTU4yec
Kast
paboTa
19 Ipaxmuueckas paboma: 14. IlpuroroBieHue Jlexuus, Otuér
HEHACBIIIECHHBIX, HACBHIIIIEHHBIX U MpaKTHYeC
MIEPECHIIICHHBIX PACTBOPOB. Kast
paboTa
20 Ipakmuueckas paboma: 15. Onpenenenue pH Jlexius, Otuér
pacTBOpOB. MIPAKTHYEC
Kas
paborta
21 OCHOBHBIE IPUHIUIIBI KAUECTBEHHOT'O aHAJIN3a. Jlexuys Tect




JIpoOHBIN ¥ CUCTEMHBIN aHAJIU3.

22 Ipaxmuueckas paboma: 16. O6HapykeHue Jlexnus, OTtuér
KaTHOHOB | aHaJIUTHYECKON rpyHIibl IpaKkTh4ec Kas
(Na+,K+NH4"). pabota

23 OO0HapyxeHHe NTOHOB aMMOHUS CPEJIN BbIIAHHBIX Jlekuus Tect
coJier

24 Ipakmuyeckas paboma: 17. O6Hapyx’eHue KaTHOHOB | Jlekius, Otuér
2 ananutuyeckoii rpynmel (Ag" ,Pb*). HpaKTHYeC Kas

pabota

25 Ilpakmuueckas paboma: 18. OOHapyxeHHE KaTHOHOB | JIekius, Otuér
3 ananurudeckoii rpymmnbei( Ca**,Ba®"). Onpenenenue IIPaKTUYEC Kas
YKECTKOCTHU BOJIBI pabota

26 Ilpakmuueckas paboma: 19. OOHapyxeHHE Jlexmms, Otuér
KaTHOHOB 4 aHATMTUYECKOU TPYTIIIBI paKTHUYeC Kas
(AP Cr* Zn*"). pabora

27 Ilpakmuueckas paboma: 20. OOHapyKeHHE Jlexmms, Otuér
KaTHOHOB 5 aHAIMTUYECKOU TPYTITBI paKTHYeC Kas
(Fe*",Fe’" ,Mn*" Mg™). pabora

28 KayecTBeHHBII aHAIN3 JKEJIE30COePIKALIIX Jlexuus, Tect
JIEKapCTBEHHBIX MPENapaToB JIEMOHCTP

aruu

29 Ipakmuyeckas paboma: 21. O6Hapyx)eHHe Jlexuus, Otuér
KaTUOHOB 6 aHAJIMTHUYECKOW IPYIIITHI IIPAaKTUYEC Kast
(Co* ,Cu** Ni*" ,Cd*™"). pabota

30 Ipaxmuueckas paboma: 22. Knaccuduxarms Jlexuus, Otuér
AQHMOHOB Ha aHAIIMTUYECKUE MpaKTH4ec Kas
rpynmnsl. OOHapy)KeHHe aHHOHOB 1aHAIMTHIECKOH pabota
ngl'[]z'[_BI g042',8032',82032'

,CO37,P 43 -).

31 Ilpakmuueckas paboma: 23. OOHapyx)eHUE Jlexrus, Otuér
anroHoB 2 anamut. rpynmsl (CI°,Br ,I7,S*). MIpaKTHYEC Kas

pabora

32 IIpaxmuueckas paboma: 24. OOHapyxkeHUe Jlexmws, Otuér
aHHOHOB 3 AHAIMTHIECKOH TPYIIIIbI (NO 3 NpaKTHYeC Kas
,MnO,~,CH,COO"). paGoTta

33,34 | DKcriepuMEHTaIbHOE PEIICHUE 3a/1a4 Pemenue Otuér

3a1a4
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Hcnonb3yemblii yaeOHO-MeTOAHMYECKHIT KOMILTEKC

,QJZ}Z yuumeJii.

Bockpecenckuii B.1., Helimapk A.M. OcHoBbl xuMHuueckoro ananusa..M.: «IIpocsemenue», 1971
Hazaposa T.C., I'paGenkuiti A.A., JlaBpoBa B.H. Xwumuuyeckuil 53KCHEpUMEHT B IIKOJIE.
M.:«IIpocBemienue», 1987

INabpuensa O.C. Xumus. 8 Kiacc: TeTpaapb s JaOOPATOPHBIX OMBITOB M MPAKTUYECKUX PadOT
/ O.C. I'aGpuenss, A. B. Smykosa. — M.: Ipocda, 2018.

INa6puensu O.C. Xumus. 9 kiacc: KOHTPOJIbHBIE U npoBepouHbie padoTel/ O.C. ['abpuensu [u ap.].
—M.: Ipoca, 2018.

INabpuensa O.C. Xumusa. 8 kiacc: xumuueckuit skcnepument B mkoisie/ O.C.I'abpuensH,
H.H. Pynos, B.1. TonkyHos.. — M.:/Ipoda, 2016.

HNuTepHeT-pecypcen:

1.http://him. 1september.ru/ I'azera "Xumua" u caiit ans yuurens "5 uny Ha ypok XumMun'"
2.http://www.openclass.ru/ caiitT o6pazoBaTesbHbIiI OTKPBITHIN KiIacc

3.http://pedsovet.su/ caiit [leacoBer.py ( mpe3eHTaluu, pa3paboTKu. .. )

4.http://www.zavuch.info/ caiit 3aByu.undo

na yeawuxca:

1.Crenun B/I., Anuk6posa JI.IO. 3anumaTenpHble 3a1aHUs ¥ 9()(HEKTUBHBI ONBITHI 0 XUMUH.
Mocksa. [dpoda. 2006

2.Onexkmponusie pecypeswt (CD): BuptyanbHas xumuueckas 1abopatopusi. Heoprannueckast Xumus.

Oprannueckas xumus. 9xkiacey, «OO0Ias XUMUN

HNHTepHeT-pecypcenl:

http://www.en.edu.ru/ EctecTBeHHOHAY4YHBIN 00pa30BaTEIHHBIN MOPTAIL.

http://www.alhimik.ru/ - AJIXUMUK - Bam moMOIIHUK, JIOIIMaH B MOPE XMMUYECKUX BEIIECTB U
SIBIICHUM.

http://grokhovs.chat.ru/chemhist.html BceoOmiast ucropus xumun. BosHUKHOBEHHE U pa3BUTHE
Xumuu ¢ apesHenmux spemen 10 XVII Beka.

http://hemi.wallst.ru/ - DkciepuMeHTaIbHBIN Y4eOHUK 110 oOmei Xxumuu s 8-11 kmaccos,
IIpeHa3HaYeHHBIN KaK JUIsl M3Y4YeHMsI XUMUM "¢ HyJs", Tak U AJIs HOJATOTOBKU K SK3aMEHaM.
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