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Iliianupyemble npeIMeTHbIE Pe3yabTAThI OCBOCHUS MpeaMeTa
«IKCIePUMEHTAIbHASA XUMHSA», 9-11 KJ1acc

IIpeaMeTHBIMHM pe3yJIbTaATAMM U3YUYEHUS IIPEAMETA SIBISIOTCA CIEAYIOIINE YMEHHUS:

v

v

<\

ASANENENEN

(GOpMYJIMPOBATh MOHATHUS «XUMHS», «XUMUYCCKHN SKCIIEPUMEHT», «XHUMHS B TOBCEIHEBHOU
KUZHI»;

HAOJIOAaTh TPOBEJCHUE OIBITOB M MPOCTHIX SKCIICPUMEHTAIBHBIX  HMCCICOBAHUN C
HCIOJIb30BaHUEM IIU(PPOBBIX U3MEPUTEIBHBIX IPUOOPOB;

aHAJTM3UPOBATh W  OICHUBATH IIOCJCJACTBUS JUISl OKDPYXKAIOIIeW Cpeibl OBITOBOM U
MIPOU3BOJICTBECHHOM JIEATEILHOCTH YCIIOBEKA, CBI3aHHOW C pACTBOPAMHU;

MPUMEHSTh TEOPSTUYCCKHUE 3HAHUSI Ha TIPAKTHKE;

Ha6J'IIOJIaTB " OIINCHhIBATH }IGMOHCTpI/IpyeMI)Ie XUMHUYCCKUC 3KCHepI/IMeHTBI;

JIeNIaTh BBIBOJIBI M YMO3AKIIIOUCHUS U3 HAOFOICHU, CTPYKTYPUPOBATh H3YUYCHHBIN MaTepHal;
pemaTL HpaKTI/ILIeCKI/Ie 3agauu HOBCC}IH@BHOﬁ KH3HU,

obecreynBaTh 0€30I1aCHOCTL CBOEH JKU3HU.

B pesyiabTarte n3yueHus npeaMera y4eHHK:

JOJIZKCH 3HATH/TIOHUMATbD:

4 mpaBujia IOBCIACHUA B XUMHUYECKOU na60paTop1/H/I opru OCYHMECTBJICHUHU XHUMHUYCCKOI'O
AKCIIEPUMEHTA;

v\ TOHATHA: «aM(pOTEPHOCTE», «aM(OTEPHBIC METAUIbI», «aM(OTEPHBIC THAPOKCHIBD),
«TUAPONIU3Y», «HUHIUKATOP», «IAKMYC», «(heHOI(DTATCHH», «METHIOPAHK, «CTYNEHYATHIH
THIIPOJIA3», «IOJNHBIA THIPOIH3», «THAPOIH3 TIO0 KATHOHY», «THAPOIH3 IO aHUOHYY,
«BOJIOPOJIHBIN TIOKAa3aTelb», «HOPMalbHAasl COJIb», «CPEOHSS CONb», «KUCTAs COJIbY,
«OKCHII», «OCHOBHOW OKCHI», «KHCIOTHBIH OKCHI», «THAPOKCHI», «KHCIOTay,
«OCHOBAHHE», «IIETOYbY», «CONb», «HEIIEKTPOIUT», «HOH», «AHHUOH», «KATHOHY,
«KAYeCTBEHHBIC PCAKITUI;

v OCHOBHBIE CTIOCOOBI MOYYECHUS COJICH;

JOJIZKCH YME€Tb:

v paboTaTh CO CTEKJIAHHOMN MOCY/I0;

v’ ONHCHIBAaTh HAOJIOaeMbIC SIBIICHUSI, YKA3bIBATh MIPU3HAKU PEAKIIUIA;

v/ 3amUCHIBATH YPAaBHEHUS XUMHUUYECKUX PEAKIMi, MMOJATBEPKAAIONINE aM(pOTEPHBIA XapaKkTep
HEOpPraHMYECKUX BEIIECTB (B3aMMOAEHCTBHE aM(OTEPHOTO MeTaila, aM(pOTEPHOTO0 OKCHIA
1 aM(pOTEpPHOIr0 THAPOKCUIA C CHIIbHBIMH KHCIOTaMHU U IIEJI0YaMHu);

v/ OCYIIECTBJISATH OIBITHI, MOATBEPKIAIONINE CIIOCOOHOCTh COJICH B3aUMOJCHCTBOBATH C

BOJIOM;

OCYILECTBIIATh XUMUYECKHAE PEAKILIMH, JIeXKAIIUE B OCHOBE IOJIyYEHUS COJICH;

3aIlMChIBaTh YPaBHEHMSI XUMUYECKHUX PEAKIIHM, OTpa)arore crocoObl MOJyuyeHus coei;

3aIMCBIBaTh YPABHEHUU XMUMHMUYECKUX PEAKLUUN B MOJCKYJISIPHOM, IIOJTHOW M COKpalICHHOU

MOHHBIX (popmax;

v’ OCYIIECTBJISATH OMBITHI, MOATBEPKIAIONINE XUMHUUYECKHE CBOWCTBA OKCHJOB, OCHOBaHHIA,
KHCIIOT, COJIEH; OCYHIECTBIATh ONBITHI, TMO3BOJISFOLIME OINPEAENATh NPHUHAJIEKHOCTD
BEILECTB K ONPEICICHHOMY KJIaCCy HEOPraHUYECKUX COCIUHEHUN;

v/ 3aNMUCHIBATH YPaBHEHHMsS XUMHUYECKUX PEAKIIUi, MMOIATBEPKIAIONINE XUMUYECKHE CBOMCTBA
OKCHJI0B, OCHOBAHMM, KUCJIOT, COJICH;

v/ 3aNMUCHIBATH YPaBHEHHMsS XUMHUYECKUX PEAKIIMi, MMOJATBEPKIAIONINE XUMUYECKHE CBOMCTBA
TEX WJIM UHBIX BEIIECTB; OTPAXKAIOIIUE CIIOCOOBI MOIYUYEHUS pa3IMYHbIX BEUIECTB;

ASRNAN



v SKCIICPUMCHTAJIbHO: TMOATBCPKIAATH Ka4eCTBEHHBI COCTaB HCOPraHMYCCKNX BCUICCTB,
OCYILIECTBIISII KAYeCTBEHHBIC PEAKIIMM Ha KAaTHOHBI M aHUOHBI, JIOKA3bIBaTh XapakTep
COCIIHHGHI/Iﬁ, OCYHICCTBJIAA pC€aKuU, IMOATBCPIKAAOINE XUMHUYCCKUC CBOIICTBa OTACIIBbHBIX
KJIACCOB BEIIIECTB;

v OCYHCCTBJIATEL  ONBITHI, MOATBCPKAAIONINC KA4eCTBEHHBI COCTaB HCOPTraHNYCCKUX
BCIIICCTB;

v 3alMCbIBAThL YPAaBHCHUA XUMHUYCCKUX peaKqu/’I, HCIIOJIB3YCMBIX  JIA  OIPCACIICHUA
Ka4eCTBEHHOTO COCTaBa HEKOTOPHIX HEOPTaHMYECKUX BEIECTB, B MOJICKYJISIPHOW W MOHHBIX
dbopmax.

Copaep:xanue npeaMera « IKCIEPUMEHTAIbHAS XUMUD», 9-H Kiace
Tema «Heopzanuueckas xumusy

CreknsiHHasT TOCyAa, BHJIbBI, TMpPHUMEHEHHWE B  J1a00OpaTOpHOM  MpaKTUKE, Mepbl
MPEIOCTOPOKHOCTA MPH HMCHOJB30BAHUU CTEKJISTHHOW TMOCYJbl B OCYIIECTBICHHUH XHUMHUYECKOTO
sKcriepuMeHTa. HarpeBarenbHblil mpuOOp, MpaBWiia TEXHUKH OE30MAaCHOCTH TMPU MPOBEICHUU
7a00paTOPHBIX OMBITOB ¢ HarpeBaHueM. [IpaBunma TexHUKH O€30MaCHOCTH TMpu padore ¢
KHCJIOTaMHU, I1eJI0YaMH, JIETKOBOCIUIAMEHSIOLIUMUCS KUJKOCTSAMH.

AmdoTtepHble MeTayuTbl (ATIOMHHUH ¥ LUHK, OJIOBO). B3ammopeiicTBue amdoTepHBIX
METAJIJIOB C CHJIBHBIMH KUCJIOTaMU (CepHasi, CONIsIHAsl U a30THAs1) U IeouyaMu (THIPOKCHIIBI Kajus,
HATPUs, KaJIbIHsI — PACTBOPHI U PACIIaBbl). AMQOTEpHBIE OKCH/IBI (IIMHKA, OCPHIUTHSI, ATFOMUHIS,
xpoma, sxenesa, onoBa (II, IV). TlomyueHwe OKCHAOB (OKHCICHHME METAJUIOB, pa3lOKEHUE
HEPAaCTBOPUMEBIX OCHOBaHWH). B3ammopeiicTBue aM(OTEpHBIX OKCHIOB C CHJIBHBIMH KHCIOTaMHU
(comsiHasi, cepHasi, a30THasl) M IejIoyamMH (pacTBOpPHI U paciiaBbl). AM(OTEpHBIE THIPOKCHUIIBI
(umHKa, 6epuiuius, amomunus, xpoma (III), sxenesa (III), onosa (IV), mapranna (IV)), nomyuenue
THJIPOKCHUIIOB (B3aUMOJICHCTBUE DPACTBOPUMBIX cOJIel aM(OTEpHBIX METAIJIOB C IIEIOYaMHU).
B3aumopeiictBie aMm(pOTEpHBIX THAPOKCHIOB C CHIBHBIMH KHCIOTAMHU U IIEIOYaMH (PaCTBOPHI U
pacmiaBbl). BreisBIieHHe 3aBHCHMOCTH XapakTepa aM(OTEpHOCTH OT IMOJIOKEHUS DSIEeMEHTa B
nepuoauueckoil cucreme.  KauecTBeHHoe ompeneneHre aM(OTEpHOTO COCTUHEHUS Cpeau
NPeUIOKEHHBIX HeopraHndyeckux BemiecTB. KauecTBeHHOe ompeneneHne aM(pOTEpHOCTH B
XapakTepe XUMUYECKOTO0 COCTMHEHNS.

Oxkcunpl. Knmaccudukanusi: ocHOBHbIE, aM(pOTEepHbIEC, KUCIOTHbIE. XUMUYECKHUE CBONCTBA
OKCHUJIOB (PacTBOPHUMOCTh B BOJIE, B3aUMOJCHCTBUE C PacTBOPAMH KHCIIOT, B3aUMOJCHCTBUE CO
nies04amMu, AeMCTBUE UHANKATOPA HA PACTBOPBI OKCHUJIOB).

['uapoKCUIBI: KUCIOTHI U OCHOBaHUS. XUMUYECKHUE CBOMCTBA TUIPOKCUAOB (PaCTBOPUMOCTD
B BOJIE, ICMCTBUE MHAMKATOPOB HA PACTBOPHI KUCIOT U IIEJIOYEH, B3aUMOJACICTBUE C PACTBOPAMHU
KHCJIOT, B3aUMOJICHCTBUE CO IIEIOYaMH, OTHOIIICHUE K HAaTPEBAHMUIO)

WNHaukatopsl KUCIOTHO-OCHOBHBIE, pH pacTBOpOB, onpeneneHue uurepsaina pH pactBopos.
Omnpenenenue xapakrepa cpebl pacTBOpa.

Comu. Knaccudukanus. 'maponus cpeaHux coseid, 00pa30BaHHBIX CHIIBHBIM OCHOBAaHUEM U
cmaboil KHCIOTOM (THIPOIW3 TIO0 aHWOHY), OOpa30BaHHBIX CJIA0BIM OCHOBAaHWUEM H CWJIBHON
KHUCTIOTOM (ruaponu3 mo katuony). CTyneH4arsiii tuaponus. ['uaponus Kucneix coneid. ['maponus
OCHOBHBIX cojeil. [Tonublil runponu3. BnusHue Ha ruaponus cojedl TeMmeparypsl, pa30aBieHUs
pacTBopa, CHUJIbI KHUCJIOTHI M OCHOBaHHUS, OOpa3ymIIUX COJb, HOHOB BOJOPOJA HIIM THIPOKCHI
HOHOB. Conu ¢ Touku 3penus TOJ], kmaccudukaius (CpeaHHE COJM, KUCIBIC COJIM, OCHOBHBIC COJIH),
YpaBHEHUS TUCCOLMANH. XUMHUYECKHE CBOMCTBA colieil. CocoOBI MOTydeHHs CONeH.

OKHCIUTENHEHO-BOCCTAHOBUTEIBHBIE PEAKIINH, PEIIEHUE METOOM AJIEKTPOHHOTO OaiaHca.

ATOM, UOH, KaTHOH, aHHOH. KauecTBeHHbIN aHanu3. KauecTBeHHbIE peakllui Ha OTACIIbHbBIC
KaTUOHBI M aHUOHBI, HanboJiee 4acTO MUCHOIb3yeMble B JabOpaTopHOil mpakTuke. KauecTBeHHBIH
aHAJIN3 HEOPTAHUYECKUX BEUIECTB.



p—

OcHoBHbBIE (POPMBI OPraHU3alMU 3AHATHI IIpeaMeTa
«IKCIePUMEHTAIbHASA XUMHSA», 9-11 KJ1acc

ypok (40 MUHYT) — OCHOBHas (popma 0O0ydeHUs B JHUIIEE;

CeMMHap, KOJUIOKBUYM — MPAKTUYECKOE 3aHATHE BCEro yUeOHOTo KJlacca;

71a00paTOPHBIN MPAKTUKYM — MPAKTHUECKOE 3aHATHE C MPUMEHEHUEM TEXHHUKH, ClIeHUaIbHON
anmnapaTypsl, IPOBEIEHUEM 3KCIIEPUMEHTA, ONIBITA, UCCIEA0BAHNUS;

IPYNIOBBIE UM UHIMBUIYaJbHbIE KOHCYJIbTAIMU C MPENOIaBaTeIeM M0 OTAEIbHBIM yUeOHBIM
TEeMaM WJIHA BOIIPOCaM, MPOBOIMMBIE IO MHULIMATHUBE MPET01aBaTeNsl WU 110 MPOChOe ydaIuxcs
(ux ponuteneit) B IHIICE;

3auer.

Buabl yueOHOM 1eATEJIbHOCTH HA YPOKAX MpeaMeTa
«IKcnepuMeHTATBLHAS XUMUD, 9-11 KIace

BH/IbI JIESITEJIbHOCTH CO CJI0BECHOI (3HAKOBOI1) 0CHOBOIA:

i S

Crnyumanue OObSICHEHUN yUnTes.

Ciymanue ¥ aHaJiu3 BBICTYTUICHHI CBOUX TOBAPHUILEH.
Hamucanue pedeparoB u JTOKIaI0B.

Pemenrie TeKCTOBBIX KOJIMYECTBEHHBIX U KAYECTBEHHBIX 3a/1a4.

BHUABI JCATCJIbHOCTH HA OCHOBE BOCIIPUATHSA 3JIEMECHTOB I[EﬁCTBHTEJIBHOCTI/IZ

el

HabGmronenue 3a 1eMOHCTpAUSAMHA YIUTEIIS.

[TpocMoTp yueOHBIX (PHITEMOB.

OO0bsicHeHrE HAOIIOaeEMBIX SBJICHUI.

N3yuenue ycrpoiicTBa npuOOPOB MO MOAEISAM U UEpPTEkKaM.

BU/IbI /1EAITEJIbHOCTH € IPAKTUYECKOH (ONBITHOI) OCHOBOIA:

1
2
3
4.
3.
6
7
8
9.
1

Pemmenue OKCIICPUMCHTAJIbHBIX 3aJ1a4.

PaGorta ¢ pa3naToYHBIM MaTEpUAIOM.

BrimonHeHne PpoHTATBHBIX JIA0OPATOPHBIX PadoT.
Brimonaenue paboT mpakTukyma.

COopka mprOOpOB U3 TOTOBBIX JICTANCH U KOHCTPYKITUH.
BrlsiBiieHUe U ycTpaHeHHE HEUCTIPABHOCTEH B IpUOOpax.
Pa3paboTka HOBBIX BapHAHTOB OIIbITA.

[TocTpoeHHe THITOTE3bI HA OCHOBE aHAIN3a UMCIOIIUXCS JaHHBIX.
Pa3paboTka 1 mpoBepKa METOUKH IKCIIEPUMEHTAIBHON PaOOTEHI.

0. HpOBCI[eHI/Ie HCCIICAOBATCIIbCKOT'O SKCIICPUMCHTA.



Kane}mapﬂo-TeMaaneCKoe INIAHUPOBAHHUE MPeaAMETA «3KCHepI/IMeHTaJIbHaﬂ XHUMMUSA,

9-ii knacc (17/17 = 34 uaca)

Ne Paznen / Tema Kon-Bo JlaTa
n/n 4acoB
Tema «Heoprannueckasi xumus» (17/17 = 34 gaca)
1,2 | Texnuka Ge30macHOCTH MpH paboTe B 1abopaTopuu. 2 1(18)-1 yueOnas
1 i/t | OCHOBBI XUMHUYECKOTO YKCIIEPUMEHTA. Henens
1,2 | Texauka 6€30MacHOCTH TIpH padbOTe B TAOOPATOPUH. 2 2(19)-s1 yuebHas
2/t | OCHOBBI XMMUYECKOTO SKCIIEPHMEHTA. HeeIs
3,4 2 3(20)-s yueOHas
’ AM(pOTEpPHOCTS. (20)-5 y
1 w/r HEIEeNs
3.4 2 4(21)-s1 yueOHas
’ AMpoTepHOCTbD. (21-ny
20/t Heaens
5,6 | llomyyenne coneii mnpu  HOMOIIM  OKHUCIUTEIBHO- 2 5(22)-s yueOHas
1 /T | BOCCTAHOBUTENBHBIX PEAKIMA U PEAKIMi HOHHOTO OOMEHa. Heaens
5,6 | Ilomyyenne comed mpu  NOMOIIM  OKHCIUTEIBHO- 2 6(23)-s1 yueOHas
2 n/r | BOCCTAaHOBUTEJBHBIX PEAKIIMHA U PEaKIMii HOHHOTO OOMEHa. Helens
7,8 | YcTaHOBIEHHE peaKkUMM Cpeabl pPacTBOPOB COJEH IpHU 2 7(24)-s1 yueOHas
1 n/r | rugponusze. OnpezeneHue NPOIYKTOB rHponn3a. PakTopsl, Henens
BIUSIIOLIME HAa THJPOJU3: MPHUPOJa KUCIOTHl U OCHOBAHUSA,
00pa3yIoIIero cojb; TeMIepaTypa; KOHIICHTPALUS COJH.
7,8 | YcraHOBIEHHE peaKIMU CpeAbl PacTBOPOB COJEH Mpu 2 8(25)-s1 yueOHas
2 n/r | rugponuze. OnpeneneHne NMPOAYKTOB THApon3a. DakTopsl, HeJens
BIIUSIIOLIME HAa TMJIPOJU3: IMPHUPOJA KHUCIOTHI U OCHOBAHUSA,
00pa3yIoIero coJib; TeMIEpaTypa; KOHIEHTPAIUs COJIH.
9,10 | Onpenenenue NPUHAIICKHOCTH BEIIECTB K OMPEACICHHBIM 2 9(26)-s yueOHas
l o/r | KIaccaM HEOPraHUYECKUX COCTUHEHHM. Heaens
9,10 | OnpeneneHne NPUHAUIEKHOCTH BEIIECTB K ONpEAEICHHBIM 2 10(27)-5
2 n/r | K1accaM HEOPraHUYECKUX COSAMHEHUN. yueOHas Hesemnst
11, 12 | Pemienne skcnepuMeHTaNbHBIX 3adad no Teme: «Kmaccsl 2 11(28)-s
1 m/r | HEOPraHUYECKUX COCTUHEHUI. yueOHast Hesiemnst
11, 12 | Pemrenne skcnepuMeEHTANBHBIX 3aAad o teme: «Kmaccsl 2 12(29)-1
2 /T | HEOPraHUYECKUX COCTUHEHUI». yueOHasi Hesens
13, 14 | KauecTBeHHBIE peaKIMK Ha OTJCIbHbIE KATUOHBI U AHUOHBI. 2 13(30)-s
1 /v y4ueOHast Heiemnst




13, 14

KauecTBeHHEIC pCaKkuu Ha OTACJIbHBIC KATUOHLI 1 aHUOHBI.

14(31)-n

2 0/t yueOHas Henemnst

15, 16 | Pemenue JKCIIEPUMEHTAJIbHBIX 3a1a4 328 Kypc 15(32)-a

1 n/r | «<Heopranuyeckon XuMum. y4ueOHast Heemst

15,16 | Pemienue  sKcnepMMEHTAJbHBIX  3aJad  3a  Kypce 16(33)-1

2n/r | «Heopranndeckoit XuMum». yueOHasi Heslens
17 | 3aderHas padora. 17(34)-s

y4yeOHast Heemst
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