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[IporpaMma BHEYPOUHOH AEATEIBHOCTH «JKCIEPHMEHTATbHAS XHMHMD) IIPCAHA3HATCHA JUIA
yyaImuxcs 9-ro Kiacea, KOria y/Ke HMeeTcs ONPENeNCHHbIA 00beM 3HaHHH, IPOU30IIIO CMBICIIOBOE
[IOHMMAHHE MaTepHalla U3y9IacMoro IpeaMeTa M HeOOXOAMMO 3aKpelnuTh STH 3HAHHA HAa OCHOBE
MPaKTUYECKOH JIeATENbHOCTH.

Kypc paccuutaH Ha 34 gaca B rox (1 1ac B HEHEIIO).

Kamplii pasfen BKIIOYAeT KPATKMH TEOPETHYECKHH MaTepual W CHCTeMY 3ajlaHHii,
CrIocoGCTBYIOMMX (OPMUPOBAHMIO M DA3BHTHIO TAaKHX YMEHWH M HaBBIKOB Kak: pabora ¢
yueOHMKOM ¥  JNONONHHTEIBHOH  JMTEPaTypOi, YMEHME  AHAIW3UPOBAaThb,  CPABHMBATE,
YCTAaHABJIMBATL IPUIMHHO-CIIEICTBCHHBIC CBA3H, CHCTEMATH3HPOBATh, 00001MATE, NEIAaTh BEBOMILI,
OCYIIECTRNATE CAMOKOHTPONb H camooleHky. Cucrema 3ajannii pasHooOpasHa mio (opme,
CONIEPXKAHMIO W CTENeHM CIIOKHOCTH M TpebyeT OT ywaluxcs aKTHBHOH MO3HABATENNEHON
IeATeTbHOCTH.

AKTYalbHOCTH JIaHHOW MPOrpaMMbl 00yCIOBIEHA:

- HeOOXOIMMOCTBIO COSIHMHEHM IPEAMETHOIO 3HAHKSA C JKH3HCHHBIM KOHTCKCTOM, 9TO
SBIISETCA BAKHBIM YCIIOBHEM I JOPMUPOBAHUS BHYTpeHHel y4eOHOH MOTHBALMY;

- BO3MOKHOCTEEO (JOPMHPOBAHUS HAATIPEAMETHOIO H MEKIIPEIMETHOTO B3IUIA/A Ha
MPHPOLY U3yUaeMOro;

- pa3BUTHEM caMO0OPa30BaTENbHbIX YMCHHH 1 HABBIKOB,

- BOCTpeOOBAHHOCTRIO TOMYYEHHBIX 3HAHMH B NPAKTHYECKOH NEATENIBHOCTU U B Oynyen
mpodeccu.

[IpejnaraeMplif Kypc OpHEHTHPYET YYallUXCs HA IOHUCKOBYHO JEATENbHOCTb, [PHBHBACT
KYJIBTYPY TPOBEIEHHS HAYYHOTO SKCIEPHMEHTA, NAeT BO3MOXKHOCTH YITYOHTH 3H4HHA MO OYCHb
BaKHBIM BOIpPOCAM Kypca XMMHH, [OMOTaeT pefaTaM ONpelenuThesi ¢ BEIGOPOM NPO(ECcCHH.
[103BOTIAET PACHIMPUTH MPEACTABIECHHE YY4LIMXCA O CBOMCTBAX BEIISCTB M Ppe3yNbTaTaX HX
B3aUMOJCHCTBMH, 3aKpelWTh M DPa3BHTh HABBIKM paboTEl B 71a00paTopud M PEUICHHS
KONMYECTBEHHBIX ¥ KAYECTBCHHBIX 3371349,

Kypc paccuuTaH Ha Y4EHUKa yBICYEHHOr0, JKENATOMEr0 MOIy4aTh SHaHUT Ha 60iee BEICOKOM
yposHe. Jlns ycneurHoil paboTs HeoOX0AMMO, YTOOB! yHaIuecs BIafeIH IPOYHLIMA 3HAHUAMU B
paMKax IIKOTbHOH MPOrpaMMBI [0 XHMHH.

[TpenmaraeMple  3afaHus  BBINONHAIOTCA B YCIOBHAX  COTPYIHWYECTBA,  KOTOPOE
TpesicTaBuseTcss 60Nee MOIIHBIM OpY/MeM MOKMCKa OPHIMHAIBHOIO PEHIEHHS, Ye€M B OAMHOHKY.
[IpennaraemMslii  MaTepual, OCBEIIAET OCHOBHOH KpYr BOMpPOCOB, IOJVIEKAIINX pasbopy,
YCTAHABIMBAET JIOTHYECKYIO IIOCIEIOBATENLHOCTE HM3YYEHMA MaTepHana, AaeT BOSMOXKHOCTH
VHHGUIUPOBATE IUIAH IPOBEICHUS NIPAKTHYECKUX 3aHATHH.

Ienbio MPaKTHIECKMX 3aHATHH SBIAETCA IPOpabOTKa TEOPETHUCCKOTO MaTepHalia, IPUBUTHE
HABBIKOB COCTABJIEHHS XHMHUECKUX YPABHEHHUH.



Ilenu W 32124H Kypca

OCHOBHOI 1EJTBIO TAHHOTO Kypca ABJISETCS BBEJICHHE YUalUXCs B OKCIEPUMEHTAIILHYIO
OOIIYI0 XUMHIO.

CTpemsach K JOCTHKESHHIO [OCTABJIEHHOH LIENH, PEILATCA CAeIyIomue 3a1atn:

o O6pasosainenvHble

o yrayOuTh ¥ PACIIHPHUTH 3HAHHA YIAIIMXCA TI0 00I1ICH XUMUH,

0 PACKPBITE POITb IKCIEPUMEHTA B XUMHI;

o chOpMHEPOBATH Y MIKOMLHHKOB MPAKTHIECKUE HABBIKM, YMEHHE IpaBUIBHO 0OpamaTees ¢
M3y4EHHBIMY BELIECTBAMH, IIPHOOPaMH, IPOBOLHUTE HECIIOKHEIC XHMHUYECKHE OIBITHL

e Passusaroujue

o chOpMUPOBATh YMEHHE CPABHUBATH, BBIABJIATE CYHIECTBEHHOE, yCTAHABIUBATH MIPUIUHHO-
CTIeICTBEHHEIE CBA3M, 0606IaTh W CHCTEMATU3HPOBATE 3HAHUA;

o pa3sBHTL O3HABATEIBHBLH HHTEPEC YyIAIMXCS K XHMUH;

o PA3BUTDL HHIMBHIYaIbHEIE HAKIOHHOCTH M BO3MOKHOCTH YUAMUXCS;

0 PA3BUTH CAMOCTOSTENLHYIO TTOMCKOBYEO NEATENEHOCTE IIKOJILHUKOB;

o COBEPUIEHCTROBATE yMEHHUs paboTath ¢ JTATEPATyPOH H CPEICTBAME MYIbTUME/IHA.

o BochumamenbHble

o chOPMUPOBATH Y yUAIIUXCS THaNeKTHYECKOS TOHHMaHHE HAayIHOU KApTHHBI MHPA;

o CIIOCOGCTBOBAT MX HHTEVIEKTYAIbHOMY DA3BUTHIO, BOCIHTAHWIO HPABCTBEHHOCTH,
I'YMaHUCTHYECKUX OTHOLUECHHI, TOTOBHOCTH K TPYAY;

o OATOTOBUTD YYaIUXCsl K C/lade SK3aMeHa, NIOCTYIUIEHHIO B BY3;

o MOATOTOBUTh YUAIIUXCsl K CO3HATENBHOMY H OTBETCTBESHHOMY BBIOOPY XKU3HEHHOTO MYTH;

o Pa3BUTh Y4eOHO-KOMMYHHKATHBHBIE YMEHHA.

Texylmuii KOHTPOIb TEOPETHYECKOH HacTH OCYIISCTBIACTCA IyTEM YCTHOTO OTIpOCa,
[IPOBEPKH JIOMAIIHMX 3a@HWH, IHIAKIM4ECKOro Mateprania, TOArOTOBIEHHOI0  YYHTCIEM
(KapTOYKH).

[Ipaxruyeckye padoThl IPOBONATCA MAPAJLICIEHO C Teopuell ¥ crocoOCTBYIOT 3aKPEILICHIIO
MOMydeHHBIX 3HAaHMH, MeTojMKa HPOBCACHWA MPAKTHICCKUX 3aHATHIA JIOMDKHA IIOCTCIICHHO
NPHYIUTH YYallEXcs K CaMOCTOSTEIbHOH npopaboTke MaTepuana Mo y4eOHHKAM, KOHCIEKTaM, a
TAKIKE [IOIFOTOBUTE WIKOTBHUKOB K H3yIEHHIO KyPCOB XMMHH B BY3€, TEXHHKYME, KOJUICIDKE X T.J.

[IporpaMma Kypca paccyHTaHa Ha Y4CHMKOB 9 xrnaccoB M INpedH4a3HadeHa A
npeanpodunpHoi  MOATOTOBKH  H IPO(ECCHOHANBHOrO0 ~ CaMOONpPENENEeHUs  ydaluxcd €
OpHMEHTAIIMEH HA XHMUKO-OMOIOrHIeCKUH 1podHIIE.

IIponoaKHTEIbHOCT Kypea: 34 yaca (1 yac B HEZeN0).
MeTtonnl n popMbl 00yUeHHSE

DOopMEI NPOBENEHUs 3aHATHH: JIEKIHA, CEMHHAD, KoH(epeHINA, NpakTHIecKasd paborTa.
®opMBI OpraHu3auy padboTsl YHAIIUMXCs: HHANBAIYaJIbHAA, (poHTANBHAS, TPYTIIIOBAs, IAPHA.

MeTonsl  00y9YeHHsi: PEHPONYKTHBHBIN, PCKOHCTPYKTHBHBIH, YaCTUIHO-TIOMCKOBBIH,
TBOPYECKHH.

@®opMbI KOHTPOJIS M KPUTEPHH OLEHKH

B maHHOM Kypce [POMEKYTOYHBIH KOHTPOIb JOCTIKCHWH SBIICTCA HMHCTPYMCHTOM
[IONOKUTETLHON MOTHBAIIMM M CBOEBPEMEHHOH KOPPEKIMH paGoThl y9alMXCs M YIUTEIIA.
B kauectse (HOPM IPOMEKYTOUHOIO KOHTPOIIS PEKOMEH/IYSICH MCIOIB3OBATE pedeparsl, a TaKKe
HaBMoAeHHe AKTHBHOCTH YUAIMXCS Ha 3aHATHH, AHAIIN3 TBOPYSCKUX M HCCIICHOBATENLCKIX pabor,
Geceipl ¢ yJalIMUCA U HX POAHTEIAMH.



IenecooGpa3Ho MPOBOAMTh HTOTOBYIO ATTECTALMIO 110 PE3Y/IbTATaM M3y4EHIS Kypca B BHIC
WTOroBOM KOH(MEPEHHH.

Kputepun 3pGeKTHBHOCTH peaJH3allii NporpamMmsi:

pasBUTHE TO3HABATEIPHOTO HHTEPECca yIaUXCa;
- TIOBBLIMICHUE KAYECTBA 3HAHMA Ha YPOKAaX XHMHH B CTApIIHX KIIACCAX,
- [PUMEHEHHE [OJyYCHHBIX 3HAHHH 1 yMEHUH [PH H3Y4CHUH JIPYTHX [PEAMCTOB;
. OBNAJCHHE TIONCKOBLIMH, IPOOIEMHBIMH, HCCIENOBATENLCKAMH THIIAMHU AEATETHHOCTH.
[L1anupyeMbl Pe3yJIbTATEl 0CBOEHHs Kypca H CHCTEMA HX OUEHKH

Juunocmuvie YY/1:

VMeHHe BECTH JUAIIOT Ha OCHOBE PABHOTIPABHBIX OTHOIIEHWH W B3aMMHOTO yBaKEHHS;

VMeHHe KOHCTPYKTHBHO Pa3pernarh KOH(IMKTHL

Y CTONYMBbIH 1103HABATE BB HHTEPEC M CTAHOBJICHHE CMBICI000pasyrouied QyHKIuY
TI03HABATEIBFHOIO MOTHBA,

[ OTOBHOCTE K BEIGOPY HpOGHUIBHOI0 00pa30BaHHA.

Pezynamusnvie YY/I:

CMyaroT cBOi crocod [elcTBUs C DTaI0HOM;

Cru4aroT crmoco® U pe3yibTaT CBOMX NEHCTBHH ¢ 3a[laHHBIM JTaJIOHOM, 0OHApPYKHBAKOT
OTKIIOHEHHMS ¥ OTIIMYHA OT STAJIOHA;

BHOCAT KOPPEKTHUBHI U JOTIOTTHEHHMS B COCTABIIEHHEIE TIIAHBI;

BHOCAT KOPPEKTHBEL M JIONOTHEHHS B CTIOCO0 CBOMX JCHCTBUI B CITy4ae PacXOKICHILA
3TAJIOHA, PEATBHOTO JEHCTBHA U €T0 IPOIYKTa,

BEIZENAIOT U OCO3HAIOT TO, YTO YXKE YCBOEHO H YTO elle NMONEKUT YCBOCHUIO, OCOSHANOT
Ka4yecTBO M YPOBEHb YCBOCHMUS]

OCO3HAIOT KAYecTBO U YPOBEHE YCBOCHUA;

OneHMBalOT JOCTHTHYTBIH Pe3yIbTar,

OrmpeReNIsIoT HOCIel0BATENBHOCTE TPOMEKYTOIHBIX LeNeH C y1eTOM KOHEIHOr0 pesy/IbTara,

CoCTaBJISIOT TUIAH M TIOCTIE/I0BATCABHOCT JICHCTBHH;

CrassT yuebHYI0 3a/1a4y Ha OCHOBE COOTHECEHMUS TOT0, 4TO YIKE M3BECTHO H YCBOCHO, 1 TOTO,
YTO €MmIe HEH3BECTHO

Hosnasamenvuvie YY/I:

BBLIe/IAI0T KOMMHECTBEHHBIE XapaKTePUCTUKH OOBEKTOB, 3aJaHHbIC CIIOBAMH;

BoCCTaHABIMBAOT ~ TPEIMETHYH  CHTyalMio,  ONHCAHHyR B 3amaue,  IyTeMm
nepeOpMyTHPOBAHHA, YIPOIIEHHOTO Mepeckasa TEKCTa, C BBIICICHACM TOJBKO CYILIECTBEHHOH
715 pEIIeHMs 3aa9i MHPOPMaIHH;

BrizensoT 0600MEeHHBIH cMBICT B (OPMABHYIO CTPYKTYPY 3a1atdH;

YMEIOT 3aMEHATL TCPMUHBI OLIPEJIEIICHIAMH;

VMeIOT BBIBOIUTE CIEAICTBHS U3 UMEIOIIUXCS B YCIOBUY 3a1a9H JaHHBIX;

BeienaoT GopMalbHyIo CTPYKTYPY 3a1a4H,

AHaTU3UPYIOT YCIOBHSA U TpeOOBaHUA 3a/1a9H,

BBIpaXaioT CTPYKTYPY 3a[aqi PasHEIMH CPCACTBAMM;

BLINOMHSAOT ONEpalyiy cO 3HaKaMH H CHMBOJIAMH,

BhIGHPAIOT, CONOCTABIAIOT B 00O0CHOBBIBAIOT crocoOLI penIeH s 3a1a4H,

[IpoBoAsT aHanu3 crocoGoB PElleHns 3a1a9H ¢ TOYKH 3peHHA HX PANHOHAIBHOCTH H
9KOHOMUYIHOCTH;

YMel10T BEIOUpaTh 0000MEHHBIEe CTPATET MK PLICHIA 331291



Kommynuxamugnuvie YY/I:

O6wyaronicss u 63aumo0elicngyiom ¢ napmuepamu. no COBMECMHOU 0esmenbHOCHU UL
oBmeny ungopmayuer:

VYMeT CIyIIaTh U CIBILATE APYT APYTa;

C MOCTATOYHOM MOJIHOTOM M TOHUHOCTBIO BEIPAKAIOT CBOH MBICIIH B COOTBETCTBHH C 3a/adamMu
M YCIIOBMAMU;

AJIEKBATHO HCIOJB3YIOT PEYEBBIC CPENCTBA [UTA UCKYCCHI H apryMCHTALMK CBOCH TO3UIHH;

VMEIOT MpEeNCTaBIATh KOHKPETHOE COACPHAHNE H coo0ImaTh ero B MUCBMEHHOW H YCTHOHR
dopme;

JHTepeCyOTCs TyKUM MHEHHEM M BBICKa3bIBaloT CBOC,

BeTymaT B AHANOT, YyHacTBYIOT B KOIUICKTHBHOM obcyxneHuy mpodiieM, ydarcs BIIAACTE
MOHONOTHYEcKOil ¥ MHAIOTHYECKOH (opMaMu pedd B COOTBETCTBHH C rpaMMaTHYECKUMH |
CHHTAKCHYIECKHMH HOPMaMH POIHOIO A3BIKA.

Vuames Oelicmeosantb ¢ YHemom nosuyuu 0py2020 u Co21acosbiéants c60u deticmeus:

[TOHMMAIOT BO3MOKHOCTE Pa3IMIHBIX TOYEK 3PEHMA, HE COBIANAIONINX C cobCcTBEHHOMH,;

[TposIBNAOT TOTOBHOCTh K 0BCYKJIEHWIO PA3HBIX TOHYCK 3pEHUA H BeIpaboTKe 0OMIEeH
(rpyIIIOBOH) TO3UIINM;

Memanpeomemubimu  pe3yIbTaTaMd  OCBOCHUA BLIIYCKHMKAMHM ~ OCHOBHOH  IIKOJIBI
TIPOTPaMMBI 10 XUMHH ABIIAIOTCS

1) HCTONbL30BaHHE OCHOBHBIX HHTEILICKTYalbHBIX onepaimit: GopMyTHPOBAHHE THIOTES,
aHAIM3 ¥ CWHTE3, CpaBHeHMe, obobuienne, cucTeMaru3anys, BHIABICHHC NMPHYUHHO-CICACTBECHHBIX
CBsI3€el, TOUCK AHAJIOTOB;

2) yMeHHE TeHEPHPOBATH HIEH M ONPEACIATE CPEACTEA, HeoOX0MMMBIC UL HX PeaTH3aluy,

3) yMeHHe OIpe/eNaTh LENH 1 3a/lauu ASATCILHOCTH, BEIOHpATh CPENCTBA pealli3alliy LICIH
¥ TPUMCHSTh HX Ha IIPAKTHKE;

4) UCIIONMB30BAHAE PA3THYHBIX HMCTOYHMKOB IUld IOIyHCHHA XUMHYECKOH HH()OpPMAaLKH.

5)OpnaneHHe HaBbIKAMH CaMOCTOSTEIBHOIO puoGpeTeH!s HOBBIX 3HAHUH, OpTaHU3allHH
yaeGHOM NeATEIbHOCTH, TIOCTaHOBKH 1eneil, ITAHKPOBAHHS, CAMOKOHTPOILS M OLEHKH PE3yIbTaTOoB
CBOE}T AESTENBHOCTH, YMEHHSIMH IIPEABUAETE BO3SMOKHBIC PE3Y/IbTaThI CBOMX JeHCTBHIH;

[IpenMeTHbIE Pe3y.IbTaThl 0CBOCHHS 00y4aroIUMHCsi IPOrpaMMBbL:

yHaujuecs OOIHCHBL 3HAMD.!

o pU3UIECKUE BEIMYWHBL H MX EMMHMIEI M3MEPCHILA (Macca BemecTBa, Macca pacTBOpa,
KOJIMUYECTBO BEIECTBa, 00beM BelecTBa, 00BEM PacTBOpa, OTHOCHTEIIBHAA aToMHas M MOJIpHasA
Macchl BELIECTBA, MaccoBas /0N pPAcTBOPEHHOro BEIIECTBA, MAaccoBaid JONsI 2IIEMEHTOB B
COeIMHEHNH, BBIXOJl BEIIECTRA),

® ypaBHEHHA XUMHYECKHX peaximi;

® MUACCOIHALINA, KATHOH, aHHOH;

® YIICJI0 YACTHII, YHCII0 ABOTalIpo;

e MOJIAPHBIH 00BEM I'a30B;

e DOPMYIIEI JUIsA PacIETOB MACChI, 06BemMa, MaccoBOil JI0JIH, OTHOCHTENHHOM MIOTHOCTH,
guciia aTOMOB MOJIEKYI;

e CTAHIAPTHLIN TUIAH PEIICHHA pacueTHON XMMUIECKOH 3a/1a4H;

 OCHOBHBIE W JONOMHUTEIbHbIE CIIOCOOBI PEIICHHA XHMHYECKHX 3a/1at,

o rpadMUECKHMit METO/I PEIICHHA XUMUHCCKUX 3a/1at,

e 3uaTh 11 Th B KaOuHETE XUMHH.



YUQUUECH OOTHCHBL YMETND!

e npou3BOAMTH M3MepeHus (00beMa pacTBOpa C MOMOIIBIO MEpPHOIT TIOCYZBI, MIOTHOCTH
pacTBOpa C IIOMOLIBIO apEOMETPa); TOTOBUTH PACTBOPRI C 3a7aHHOM MaccoBOM J0IIEH
PACTBOPEHHOrO BEIIECTBa; ONpEAENSITh MACCOBYIO [OI0 PACTBOPEHHOTO BEINECTEA %) M
PACTBOPOB KUCIOT H IIeNodedl Mo TaOmMYHBIM 3HAYCHHAM HX [UIOTHOCTEH; ILTaHHPOBATE,
[IOJrOTABIMBATE M NPOBOAMTH INPOCTEHIUME XHMHYECKHE OKCIEPMMEHTBI, CBAAHHBIC C
pacTBopeHueM, (HIBTPOBAHHEM, BbINAPHBAHUEM BEIIECTB, MPOMBIBAHUEM H CYIIKOH OCalIKOB;
TONYUCHHEM M B3aUMOJICHCTBHEM BEIIECTB, OTHOCAIIMXCA K OCHOBHEIM KIIACCAM HEOPTaHMHCCKHX
COeNMHEHMH; ONPETENEHHEM HEOPraHMYecKHX BELIECTB B MHAMBMIYAILHBIX pPacTBOpax STHX
BEIIECTB; OCYILECTBICHHEM IICTIOYKH [PEBPAILICHHH HEOPraHHICCKHX COELMHCHHH,

e MPOW3BOINTE PAcYeT OTPENENEHHA MacCkl ¥ MacCOBOH JOJM PaCTBOPEHHOTO BEIIECTBA B
DACTBOp, IOYYEHHOM DasHBIMH Crocofamu (PacTBOPEHMEM BEIIECTBA B BOJC, CMCIIMBAHHCM
PACTBOPOB Pa3HOH KOHIIGHTPALHH, Pa30aBICHHEM 1 KOHICHTPHPOBAHHEM pacTeopa);

e HCIONB30BATE TIPHOOPETEHE 3HAHWS W YMEHHA B TIPAKTHYECKOH JEATENbHOCTH K
[IOBCEIHEBHON JKM3HM C IIEBI0: 0€30IacHoro oOpamleHds € BEIIECTBAMH M MaTCpHalaMHU;
3KOTOMMYECKH TPAMOTHOTO IOBEACHHA B OKPYKAIOMEH CPCJIC, OUCHKH BIMAHWA XUMHYECKOTO
3arpA3HCHMS OKPYKAIOIIEed Cpe/bl Ha OPraHW3M HCIIOBCKa; KPUTHYECKOM OICHKM HH(POPMAIHH O
BEICCTBAX, HCIIONE3YEMBIX B OBITY; IIPHTOTORIEHUS PACTBOPOB 38JaHHOM KOHLEHTPALIH.

OcHOBHOE COfIepKaHHe MPOrpaMMbl

Beenenue (1 1)

Hay4Hblil 9KCTIEPUMEHT M €r0 pomlb B Mo3HaHUK. TexHuka $e30MacHOCTH NIPU MIPOBEe/ICHNH
nabOpATOPHBIX 1 TMpakTHYeckuX paboT. TIpaBuia OKasaHHA MEPBOU MEIUIMHCKON MOMOIIM TIPHU
0JKOTAX ¥ OTDAB/ICHMSX XMMHYCCKHMM peakrusamu. JlaboparopHoe 0G0pyAOBAHHH. XHMUHECKHE
pEaKIHBEL

Jlemoncmpayuy. Anteuxa KaOWHETa XHMHHA. XuUMHYECKHE DEaKTHBE K JabopaTopHOE
060pyIOBaHHH.

TMpaxkmuteckue pabomul
UzmepeHie 00beMOB BOBI C TIOMOIIIBIO MEPHOH IOCY/IBL.

2.MeToabI OUMCTKH BellecTB(24aca)

OCHOBHEIE CIIOCOOBI Pa3fieeHHs CMeceil: HaMarHu4YHBaHue, QUIBTPOBAHUE, BHIIAPHBAHUE,
yIapHBaHHe, KpUCTaTTM3aLusl.

QuucTKa 3arpsA3HEHHON ITOBAPEHHON COIIH.

3.Cnoco0bI moJy4eHUs HEOPraHUeCKUX BellecTB U UX cpoiicTBa (8 1)

OCHOBHBIE CBOMCTBA BaXKHEHNIMX KIACCOB HEOPraHHYECKHX COEJMHEHHH. 3HAKOMCTBO C
o0pa3uaMi OKCHIOB, KHCJIOT, OCHOBAHMIT M cojeil. Pacnosnapanne ocHOBaHMH. PacmozHaBaHME
KHCIIOT. I HApOIH3 COEd.

IIpaxmuueckue pabompl

O6uMe crocobsl monydenus MeTamios. llomyuenue METamjios peaknueil 3aMENICHHs U3
PACTBOPOB COIEH,;

[TosydeH1e KHCIOPO/Ia PAsIoKEHUEM HEPEKUCH BOJIOPOIA;

[TomyyeHue BOAOPOIA;

[loyuenue OKCHIa MEIH M YIJIEKUCIIOTO ra3a pasnoKeHHeM ManaxuTa,

TosyyeHHe HePaCTBOPHMBIX OCHOBAHHH H HX CBOIICTBa;
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OOwas XapakTepucTHKa CIOCODOB  ITOIMyHCHUA  KUCIOT: CepHOll, COMSHOM, a30THOM,
dhocdopHOi KpeMHHUEBOH;

OGme crocods! monydenys coleit. Tlomyuenne conen peakmuei odMeHa MeKIy KHCITOTON U
OKCH/IOM;

W3yueHne MAHEPATbHBIX ynoOpeHui

4.OKHCINTEIbHO-BOCCTANOBHTEIBHbIE IPOIECCHI H X MPUMCHEHHE B anasm3e (3 9)

OKHCIHTEIBHO-BOCCTAHOBHTENBHEIE (DYHKIMH BEIISCTB W HANPABJICHHE OKHCJIUTENBHO-
BOCCTAHOBHTENBHBIX peakimit. OkucnuTens. BOCCTAHOBHTEID. CranjgapTHble 3JIE€KTPOUHEBIC
[IOTeHIManbl. PAN CTaHAAPTHBIX 3JEKTPOIHBIX [OTCHIHMAJIOB. 3aBHCHMOCTb DJIIEKTPOJTHOIO
TOTEHIIMANa OT MPHPOBI PEArHPYIOIIHX BEIECTB, OT MX KOHLEHTPAITHH, TeMuepaTypsl, pH cpeel,
PACTBOPHMOCTH, IPUCYTCTBUS B CHCTEME KOMIJIeKcoo0pazoBarens.

Ipaxmuveckue padombl

OKHCTHTENBHO-BOCCTAHOBHTENLHbIE ~ CBOWCTBA ~TEPMaHTaHaTa Kamd € TIEPOKCHIOM
BOJIOPO/A;

Oxucienue ronos xpoma (III) epoxcuIoM BOAOPO/A,

Oxwucienue vomos xpoma (1) mepmanranaToM Kalud B KHCJIOH cpejie

5.PacTBOpBI B CHOCOOBI HX MPUIOTOBJICHHSA (6 uacom)

3paucHne PacTBOPOB B XMMUHYECKOM IKCIICPHMCEHTE. [TomsiTHe HCTHMHHOrO pacTBopa. [paBuia
IPHrOTOBJIEHUS PACTBOPOB. TeXHOXMMHICCKHUC BECHI 1 ITpaBMIIa B3BCIIMBAHMS TBEPIBIX BEIECTE.

MaccoBas [0711 PaCTBOPEHHOTO BEIIECTBa B PACTBOPE. PacdeT ¥ NPUTOTOBJIEHHE PAcTBOPa €
OTIpeieTIeHHOH MaccOBOH moJieit pacTBOPEHHOTO BEINECTBA.

Omnpezenenie 005EMOB PacTBOPOB ¢ IOMOMIBEO MepHOl 10CYyIbl ¥ IUIOTHOCTH PacTBOPOB
HEOPraHUYECKNX BEMIECTB C TOMOLIBLIO apEOMETPa. TabiMIEl 1JIOTHOCTCH PAacTBOPOB KHCIIOT H
Iesodeii. PacyeT Maccsl pACTBOPEHHOIO BCIIECTBA 110 M3BECTHON TUIOTHOCTH, 00BEMY M MacCOBOH
10J1€ PACTBOPEHHOTO BEILECTRA.

JleMoHCTpaIMK. XUMUUECKas TOCY/1a UL HPHTOTOBICHHIA DACTBOPOB (CTaKaHBI, KOHUIECKHC
K0JIOBI, MEPHBIE LMIMHIPEL, MEPHBIC K0JIOBI, CTEKIAHHB! NAJIOYKH, CTCKIAHHBIC BOPOHKM I v o 8
TexHOXHMHYECKHe Bechl, pasHoBeckl. Habop apeoMeTpoB.

JleMOHCIPAYUOHHBIU  IKCHEPUMEHNT. Onpenenenne IUIOTHOCTH PAcTBOpa ¢ TIOMOIIBIO
apeoMerpa. OmpejienieHne KOHIEHTpalkk pacTEopoB KHCJIOT ¥ OCHOBaHMI € MOMOIIBIO TaOIHIIBI
«MaccoBasi 1075 PACTBOPEHHOrO BElIECTBA (B %) ¥ IUIOTHOCTH PacTBOPOB KHCIOT H OCHOBaHHH
1IpH 20° Cy. YBenuuenue KOHIEHTPALMK pPacTBoOpa THUIPOKCHAA HATPHA npd 100aBIEHUH
JOTONHATENEHOTO KOIMMYECTBa IIEIO9H B PacTBop, NpOBEpKa H3MEHEHWsI KOHUCHTpamuH C
[IOMOIIIGEO apeoMeTpa. YMeHbIIeH)Ee KOHIEHTpallii THApOKCHA HATpUs B PacTBOpe 3a CYET €ro
pa3GaBIeHNs, IPOBEPKa H3MCHEHUS KOHICHTPALIIA € [IOMOILIBIO APEOMETPA.

Ipaxmumeckue pabomei
BapemiBaHde XJIOpUAa HATPHA Ha TEXHOJIOTHYECKHX Becax. [1pUroTOBIEHHE PacTBOPA

XJIOpHia HATPHA C 3aJaHHOH MaccoBoit moneil conu B pacTBope. OnpefeneHne ofbeMa pacTBOpa
XJIOpHIa HATPHs C I[OMOIIBIO apeoMETpa. OnpeniericHAe MaccOBOH JIOMM KHCIOT A IeJioueH B
pacTBOpax 110 3HAYEHUAM HX IOTHOCTEH ¢ TOMOIIbIo Tabmisl «MaccoBas J10711 pacTBOPEHHOIO
pemecTsa (B %) M IUIOTHOCTH PAacTBOPOB KHCIOT M OCHOBaHHUH IIPH 20° C». CwmemmBanue
PacTBOPOR XJIOpHIA HATPHA pa3MYHOM KOHIEHTPALMKM M PAcHCT MacCOBOM JIONTH COMM B
IONy9€HHOM pacTBOpE.

6. OciioBbI KauecTBeHHOro ananusa (13 4



IlomAatne KadecTBeHHOH peakuuu. KagecTBeHHble peakiiM Ha KATHOHBI M AHHOHEL
Omnpenenenye BEMIECTB C NOMOIIBIO TAOMHLBI PACTROPHMOCTH KMCIIOT, OCHOBAHH H COJIell B BOLE,
XapaKTePUCTHKA BHIWUMBIX HM3MEHEHWH TmiporeccoB. Knaccubukaums anmonoB. ObuapyxkeHwe
KaTHOHOB  (KHCIOTHO-IENOYHOH  METOX  KaueCTBEHHOTO aHaimn3a). KaTWOHEI — TepBoi
aHATMTHYECKOH TIpynnel. KaTHOHBI BTOpOM aHalnWTHYecKOH rpynmbl. KaTHOHBI —Tperbei
AHATMTHYECKOH TIpynnbl. KaTHOHBI 4eTBEPTOH aHAMIMTUYIECKOH rpynmbl. KaTHOHBI IIATOMH
AHAJTMTHYECKOM Tpynnbl. KaTHOHBI ImiecTod aHamuTHyecKoil rpymnel. OOHapyKeHHEe HOHOB.
ANVOHBI TIEPBOH aHAIMTHYECKOH IPyNIbl. AHHOHBI BTOPOH AHATHTHYECKOH TIpPYIIbl. AHHOHEI
TPEThEH aHAIUTUYECKOH IPYIIIEIL.

Ompesenenne HEOPraHWUECKHX BELIECTB, HAXOMAIIMXCS B PAa3HBIX CKISHKAX 0e3 3THKETOK,
0e3 MCIONB30BAHHA JONMOTHHTENBHBIX pEeaKTHBOB. OCYIECTBIEHHE LEMOYKH IIPEeBPAIeHHs
HEOPTraHWYECKHUX BEILECTB.

Hemoncmpayuonnsii axcnepumenm. Wnentndukanus pacTtopoB cynbdara xeneza (II),
cynetara menu (II), xnopuna amoMuHMs, HUTpaTa cepedpa ¢ MOMOMBI0 PACTBOPOB THIPOKCUIA
Harpusa. Mnentudukanus pacTBOPOB XJIOPHAA HATpHs, HOTMAA Kamwms, ¢octhata HATpHs, HUTpATA
KaJbllKA C IOMOLIBI0 pacrBOpa HUTpara cepedpa U a30THOH KHCIIOTHI.

Hpakmuqecxue paﬁombz. KayecTBeHHBIE PEAKIIHMH Ha HanboNee Ba)KHEIE KATHOHBI M
aHHWOHEI.

OGHapyKeHne KaTHOHOB | aHamuTHueckoil rpymmnsl (Na* K" NH,).
OGHapyKeHye KaATHOHOB 2 aHamuTHYecKol rpymms (Ag™ ,Pb?H).

O6HapykeHHe KaTHOHOB 3 aHamuTHYeckoi rpyrms ( Ca?' Ba®h).

s I+~ 3 2+
OOHapyKeHHe KaTHOHOB 4 aHanuTudeckoil rpymmel (Al” Cr' Zn™ ).

" 2 13 A2 N2
O6HapyKeH’e KATMOHOB 5 aHamuTHIecKo# rpymmsl (Fe” . Fe’" Mn*" ,Mg™).
O6HapyKeHHe KaTHOHOB 6 aHamMTHYecKoil rpymms (Co® ,Cu™™ Ni*" ,Cd*").
AHanM3 cMecH KaTHOHOB BCEX aHAIUTHYECKHUX TPYyIT”.

ObnapyxeHue aHMOHOB |aHanmUTHYECKOH rpynnsl (SO *50%,S0%Co%* PO 3').
4 323 3 4

O6HapyKeHUe aHHOHOB 2 aHaMATHYeCcKoH rpymms! (CI™ ,Br™,I7 ,SZw ).
O6napy:xenue aHHOHOB 3 aHamMTHueckoi rpynmns! (NO4,MnO,, CH,COO™).

7.9KcnepUMeHTalbHOe penieHue 3aaa4 (1)
DOKCIEPHUMEHTANILHOE pernienye 3a4ad. BLInomHeHne WHAMBHIYAILHLIX HCCIIEI0BATENLCKUX
IIPOEKTOB. 3aluTa IPOEKTHEIX padoT.



TeMmaTH4YecKHH 1J1aH

Ne Tema pazgena KonunuecTsBo
n/n yacoB
1 Brenenne 1
MeTo/Abl OYUCTKY BELICCTB )
3 | CiocoOpl moay4YeHUs HEOpPTraHUIECKHX BEIICCTB U HX 8
CBOMCTBA
4 | OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE IIPOIIECCHI U X 3
MPUMEHEHHE B aHAJIN3E
5 | PacTBOpHI ¥ CITOCOOBI MX IPHIOTOBJICHUSA 6
6. | OCHOBBI Ka4ECTBEHHOTO aHAJIM3a 13
7. | DKCIIEpUMEHTAIBHOE PEIICHHe 3a1ad 1
Hroro: 34
TemaTH4yecKoe IJIAHHPOBaHHE
Ne Tema ypoka [Inan daxr
ypoka
1.BBEAEHHE (14)
1 Texnuka 0€30MacHOCTH IIPH IPOBCACHUH
71a060paTOPHBIX U MPAKTUYECKUX PaldoT.
2. METO/bI OUHUCTKH BEIIECTB (24)
QuyicTka BeniecTB. OUALTPOBAHKE, BLINAPUBAHUE,
2 CYIITKA BEIICCTB.
OuwcTka 4yepHUI agcopOruen. Pazaenenne cmecu
TJIMHBI ¥ MEIHOTO KyIIopoca
3 Brmapusanue cony u3 pacrsopa..llomyaenve u

JeKaHTaus cyiabdara dbapus.

3. CTIOCOBHI NOJIYYEHKS HEOPTAHHYECKUX BEHIECTB 1 HX

CBOYICTBA (84)

- O6mme crnocobbl moaydeHus MeTauios, IlomydeHue
METaJIOB PEaKIel 3aMeIEHNsI K3 PACTBOPOB COJIEH.

5 [ToaydeHHe KUCIOPOa Pa3lI0KEHHUEM IICPEKHUCH
BOJOPOJIA.

6 [Tomyuenue Bogopoza.

7 IMTomy4yeHHe OKCHAAa MEAH U YIIIEKUCIIOTO ra3a
pa3noskeHreM MaJaXuTa.

8 O6mue crocobbl noaydeHus ocnoBanui. Ilomyyenne

HEPACTBOPHMBIX OCHOBAHHH H MX CBOMCTBA.

AmdoTepHble 0CHOBaHHS




pearenTtoM H (ochaT-HOHOB C rpyIITOBBIM PeareHTOM

19 OG1Ias XapaKTepPUCTHKA CIIOCOD0B MOy YCHIA KHCTIOT: ]
CEPHOI, COJLIHOM, A30THOH, dochopHOi KPEMHHEBOH
10 O6mme criocobb! Tonydenus coneit. Ilomyaenne COJICH
peakuyeil 00MeHa MEXKY KHCJIOTOM ¥ OKCHIOM.
11 M3y4cHre MEHEPAIbHBIX yaoOpeHuH
4.OKHCAUTEIbHO-BOCCTAHOBHTEIBHBIE IIPOUECCHI H HX npuMeHeHHe B aHAIHU3e
(34)
12 V3ydyeHue OKHCIUTEIHO— BOCCTAHOBHUTEIHHBIX CBOMCT
riepManraHaTa Kaiis i IEPEKUCH BOLOPOAa
13 Oxucnenne nonos xpoma (I1I) mepokcuioM BOAOPOAa
14 Oxucierne nouoB xpoma (I1I) nepMaHTaHATOM Kajlist B
KHCIIOH CpeJie |
5.PACTBOPBI 1 ClIOCOBbI UX [MPUTOTOBJIEHUA (6 uacos)
15 [IpuroToBieHne pacTsopa ¢ 3amaHHOM  MOJAPHOM
KOHIIEHTpaLMEH
16 Ompenenenue pH pacTBOPOB € MTOMOIIEIO MHIAKATOPA
17 O6pa3oBaHNe ¥ PACTBOPEHHE OCATKOB
18 DKCIIEpUMEHTAILHOE  OCYIICCTBICHUC npeBpanieHu i
19 pasIUHHEIX KJIACCOB COcIMHEHHHA B pacTBOpax
20
6. OCHOBBI KAUECTBEHHOI'O AHAJIN3A (134)
21 OCHOBHBIE IIPAHIUIIE KaUCCTBEHHOI'O aHATIHS.
Jipo6HbI i CUCTEMHBIH aHAJIH3.
22 O6HapykeHue KaTHOHOB 1 AHAJTUTHIECKOU IPYTIILI
(Na’ K" NH,).
23 OGHapyKeHye HOHOB aMMOHHS CPEIHM BHIIAHRIX conei
24 OGHapyskenue KaTUOHOB 2 aHAJIUTHIECKOM IPyIIIBL
(Ag" ,Pb™").
25 O6HapyXeHHE KaTHOHOB 3 AHATUTHICCKOM TPYIITIBI
( Ca®'Ba’"). Onpenienenne KeCTKOCTH BOIbL
26 O6uapyxeHue  KaTHOHOB 4  agaymWT.  CPYIIIEI
(AP Cr* Zn™").
27 OGHapyKeHUE KaTHOHOB 3 HATUTHYECCKON TPYTIIE]
(Fe*' Fe’* Mn’ * Mg™.
28 KauecTBeHHBL aHAIN3 JKEJIC30COACPKALINX
JIeKapCTBEHHBIX TIPEMapaToB
29 O6uapyxeHue KaTHOHOB 6 AHAJIUTUYIECKOHN IPYIIIEL
(Co® ,Cu®* Ni** ,Cd™).
30 Knaccubukamyst aHHOHOB Ha aHATHTHICCKUC
.O0H 15(¢ HOB_ | aHAJUTHIECKOU
ii%ﬁﬁii %%4%9,%63 ',5253 '?col}',Poaj}‘). e
31 B3anMOeACTBUE CYIb()AaT-MOHOB C IPYyNIOBLIM
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132 OGHapyxeHHe aHHOHOB 2 amamurt. rpymmst (CI7,Br I I '
S7).
33 OGHapy/KeHHE AHUOHOB 3 AHATUTHIECKOH TPYILIEI
(NO, ,MnO ,CH,COO™).

7. DKCNEPUMEHTA/IbHOE PEIICHHE zagau(l4)
34 ] DKcnepMMEHTaIbHOE PEIICHHE 3a/1ad

HurepHeT-pecypenl:

1.http://him.lseptember.ru/ Tazera "Xumud" U calT I YUHTEILL " uny Ha
yPOK XHUMHHU"
2. http://www.openclass.ru/ cauT o6GpazoBaTenbHbli OTKPBITHIA K1aCC

3 http://pedsovet.su/ caiT 11eCOBET.PY ( mpe3eHTAIlMH, Pa3pabOTKH. . J)

4 http://www.zavuch.info/ cauT 3aBy4.luH(O

JIns yyauuxcs.

1.Cremun BJ1., Amux6posa JLIO. 3aHuMATENbHbIC 3A1aHI 1 3 HEKTUBHEI
ombiTEI 110 Xumar. Mocksa. Jpoda. 2006

nexmpounvie__pecypcbl _ (CD): BupTyajibHasd XMUMHUECKas

nabopaTopusi.

HeopraHnuveckas XHMHA, OpraHuyecKas XuMus. JKIace, «O0Immas XUMHAI»

HAurepHeT-pecypehl:

http://www.en.edu.ru/ EcTecTBeHHOHAYJHBIH 00pa30BaTebHbI TOPTAL.

http://www.alhimik.ru/ - AJIXVMMK - Bamm TIOMOIIHHK, JIONMaH B MOP®
XUMHYECKIX BEIECTB H ABIICHUIL.

http:// arokhovs.chat.ru/ chemhist.html Bceobmas HCTOPHA XUMUH.
Bo3HMKHOBEHHE U Pa3BUTUE XMMHH C npeBHEHIIHMX BPEMEH 10 XVII Bexa.

http://hemi.wallst.ru/ - DKCIEpUMEHTAIBHBIH yUeOHHUK MO obrmeit Xxumuu A7 8-
11 K1accoB, MpeaHasHAYEHHBIA KaK ULl M3YHCHNUA xpmun "'c Hyns', Tak A U
MTOJITOTOBKH K dK3aMEHaM.
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