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HosicHUuTEIbHASA 32N CKA

Pabouas nmporpamma 1o xumMuu st 9 Kiiacca COCTaBICHA B COOTBETCTBUU CO CIIEAYIOIIUMHU
HOPMAaTUBHO-TIPAaBOBBIMU JOKYMEHTAMHU:

1. ®denepanbHbIM 3ak0HOM «O0 o6pazoBanuu B PO» Ne 273-D3 ot 25.12.2012r

2. denepallbHBIM  TOCYIAPCTBEHHBIM ~ 00pa30BaTEBHBIM ~ CTaHAAPTOM  OCHOBHOTO
obmero obOpazoBanus (B pen. Ilpukazop MwunoOpnayku Poccum ot 29.12.2014 N 1644,0t
31.12.2015 N 1577)

3. CanutapapiMu mipaBuiiamMu CIT 2.4.3648-20 «CanuTapHO- SIHACMHOJIIOTHYCCKUE
TpeOOBaHUS K OpraHW3allMi BOCIHTAHUS W OOy4YEHUs, OTAbIXa M O3JO0POBJICHHS JACTeH H
MOJIOJICHKI

4. OcHoBHO# 00pa3oBaTeIbHON MPOrpaMMOli OCHOBHOTO 0011ero oopazosanuss MbOY
COII c. Huxuuii Mckym.

5. Ilpumepnoii paboueit nporpammoirt «IlIpeagmernass nunust yuedonukoB O. C.
la6puensna, M. I'. OctpoymoBa, C. A. CnankoBa. 8—9 xiaccel: yueb. mocoOue s
obmeobpazoBarenbHbIx opranu3anuii  / O. C. 'abpuensH, C. A. CmagkoB. — 3-e u3a. —
M. :Ilpocsemenue, 2021..

Pabouas mporpamma paccuntana Ha 68 yac (2 yaca B HEJIEIIO).

Ucnonwszyemerit yueonuk: O.C. T'abpuensn, W.I.OctpoymoB, C.A.CrnagkoB. Xummws.
Mockaa, [Ipocsemienue, 2020

ILnanupyemble pe3yJbTAaThl 0CBOCHHS Y4eOHOI0 NpeaMera
JInuHOCTHBIE pe3yJIbTaThI:

1) OCO3HAHHUE CBOECH DTHUYECKON MPUHAICKHOCTH, 3HAHUE UCTOPUU XUMHUU U
BKJIaJ]a POCCUNCKON XMMHUYECKON HAYKH B MUPOBYIO XUMHIO;
2) ¢bopMupoBaHre OTBETCTBEHHOT'O OTHOLIEHUs K IIO3HAHUIO XUMMHHU;

TOTOBHOCTH M CHIOCOOHOCTH yYaIlIMXCS K CAMOPA3BUTHIO U CaMOOOpPa30BAHUIO HA OCHOBE
U3YUYEeHHBIX (PAKTOB, 3aKOHOB W TEOPHUM XUMHMH; OCO3HAHHOIO BBIOOpAa U MO- CTPOCHHE
WHJIMBHU1yaJIbHOU 00pa30oBaTeIbHOM TPAEKTOPUH;

3) dopmupoBaHuWEe  ENOCTHOW  €CTECTBEHHO-HAYYHOW  KapTUHBI  MHpa,
HEOTHEMJIEMON YaCThIO KOTOPOH SIBISETCS XMMHUYECKasi KApTHHA MUPA;

4) oBnazeHue COBPEMEHHBIM A3HIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHIHAYKH
1 O0IIECTBEHHOU MPAKTHUKU, B TOM YUCJIE U XUMHUYECKHUM;

5) ocCBOeHME CONMAILHBIX HOPM, IIPABHWII MTOBEAEHUS, POJiel U (GOPM COLMATILHOM
)KU3HU B COIIMYME, MPHUPOJI€ M YaCTHOM >KM3HU HA OCHOBE JKOJIOTUYECKOW KYJIBTYpbhI U
0e3o01macHOT0 OOpaIeHus ¢ BEIIECTBAMU U MaTepHUaJiaMu;

6) dopmupoBaHHE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  OOUIEHWH  CO
CBEePCTHHKAMH H B3POCIBIMH B MpoIlecce 00pa3oBaTeIbHOMN, OOIIECTBEHHO ITOJIE3HOM,
y4eOHO-HCCIIeIOBATENIbCKOM, TBOPUYECKOW M JAPYrMX BHJIOB JIESITEIBHOCTH, CBSI3aHHBIX C
XUMHUEH.

MeTanpeaMeTHble pe3yJbTaThl:

1) onpenenenune neneit COGCTBEHHOTO OOYYEHHMsI, IOCTAHOBKA U (POPMYJIUPOBAHHE
TSt ceOsl HOBBIX 3a]1a4;

2) IUIAHMPOBAHME TIyTEH JIOCTHIXKEHUS JKEIAEMOTO PEe3yJsibTara OOyUEHHs XUMHUKAK
TEOPETUYECKOTr 0, TaK U IKCIIEPUMEHTAIBHOI'O XapaKTepa;

3) cooTHeceHHWe CBOMX AEHCTBUM C IUIAHUPYEMBIMU PE3YJIBTATAMU, OCYIIECTBICHUE
KOHTPOJISI CBOEH JEeATEIbHOCTH B MPOLIECCE JOCTHIXKEHUsSI pe3yJibTara, OIIpe/IeJICHUe
CIIOCOOOB JEUCTBHMUM MpH BBHINIOJIHEHUH JIA0OpAaTOPHBIX M IPAKTHYECKUX padboT B
COOTBETCTBHUH C NIPaBUJIAMHU TEXHUKHU O€30IIaCHOCTH;

4) onpenejseHUE UCTOYHUKOB XMMHUECKOU MH(DOPMAIUH, €€ TIOJyYEHUE U aHAJIN3,
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co3zanue UH(POPMAITMOHHOTO TIPOJIYKTA U €T0 MPE3EHTAIIHS;

5) wucnonb30BaHWE OCHOBHBIX WHTEIUIEKTYAIbHBIX OIEpAllMii: aHAJIN3a U CHHTE3A,
CpaBHCHHUA MU CHUCTCMaTU3alluH, O606H_ICHI/I5I N KOHKPCTHU3allWMH, BBIABJICHUC IIPUYUHHO-
CJIEICTBEHHBIX CBSI3€H U IOCTPOEHUE JIOTUYECKOTO pacCy X ACHUS

N YMO3AKJIFOUYCHUS (I/IHIIyKTI/IBHOI‘O, ACAYKTUBHOI'O U I10 aHaJIOI‘I/II/I) Ha MaTtcpualic
€CTEeCTBEHHO-HAYUYHOTO COJIEP KaHUS;

6) YMCHHUC CO34aBaTh, IPUMCHATb U HpGO6p3.30BbIBaTB 3HAKH U CUMBOJIbI, MOACIIN
U CXEMBI U151 pellIeHNs] yUeOHbIX 1 ITI03HABATEIIbHBIX 3a/1a4;

7) dopMHpoOBaHHME M Pa3BUTUE DKOJIOIMYECKOIO MBIILJICHUS, YMEHUE IPUMEHSTH
€ro B MO3HABaTEJIbHONH, KOMMYHUKATUBHOMN, COLMAIILHON MPAKTUKE U MPOHECCUOHATBLHON
OpHUEHTALNU;

8) renepupoBaHue HIEN M OIpPEICIIEHUE CPEJICTB, HEOOXOMUMBIX IS UX pea-
JIM3aLHN.

IIpenmerHble pe3yJbTaThi:

1) ymenue 0603HAUATH XMMHUYECKHE DJIEMEHTHI, HA3bIBATh UX M XapaKTEPU30BaTh
Ha OCHOBE NOJIOKEHMs B riepuoandeckon cucreme /. 1. Mennerneesa;

2) (dopmyIMpoBaHUE U3yUEHHBIX MIOHATUI: BEIIECTBO, XUMUYECKHM JJIEMEHT,aToOM,
MOJIEKYJIa, MOH, KaTUOH, aHHWOH, IIPOCTOE€ M CJOKHOE BEIIECTBO, XMMHUUYECKas peakuus,
BHU/Ibl XUMHUUYECKUX PEAKIIUN U T. I1.;

3) onpexenenne o GopMysiaM COCTaBa HEOPTaHUUECKUX M OPraHUYECKHX Be-
LIECTB, BaJICHTHOCTH aTOMOB XHUMHYECKUX 3JIEMEHTOB WJIM CTEIIEHU UX OKUCIICHUS;

4) nonumanue WHPOPMALMHU, KOTOPYK) HECYT XMMHMYECKHME 3HAKU, (HOPMYJIbI U
YpaBHEHHUS,

5) ymenue knaccupUIUPOBATH MPOCTHIE (METAUIBI, HEMETAUIbI, OJIaropoJHbIE
Fa3I>I) " CJIOKHBIC (6I/IHapHI)IC COCIMHCHUS, B TOM YHCJIC U OKCHUIbBI, @ TAKKEC THAPOKCU/IBI
— KHUCJOTBI, OCHOBaHHUsI, aM(poTepHbIe THAPOKCUIBI — U COJIM)BEIIECTBA;

6) (popmynrpoBaHHEe TEPUOIUYUECKOrO 3aKOHA, OOBSCHEHHE CTPYKTYpbl U HMH-
bopmaruu, KOTOpYyrO HECET IepuoJAUYecKas CHUCTeMa XHUMHU4Yeckux nsiemeHToB J[. .
MeHneneeBa, paCKpbITHE 3HAYEHUS IEPUOJUYECKOr0 3aKOHA;

7) YMEHHE XapaKTepHU30BaTh CTPOCHUE BEIIECTBA — BHUIbI XMMHYECKHUX CBA3EH
U TUIIBI KPUCTAJUIMYECKUX PEIIETOK;

8) OIMCAaHUE CTPOEHMUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB C MHOPSJIKOBBIMH HO-
Mmepamu 1—20 1 26, oToOpakeHHE UX C TOMOIIBIO CXEM;

9) cocTaBjieHHe (HOpPMYJI OKCHUJIOB XMMHUYECKHX HJIEMEHTOB M COOTBETCTBYIOIIUX

UM THJIPOKCHU/IOB;

10) HaIllMCaHUE CTPYKTYPHBIX (OPMYJI MOJIEKYJISIDHBIX COEIMHEHUH u ¢op-
MYJIBHBIX €QUHUI] MOHHBIX COCIMHEHUN MO BAJIEHTHOCTH, CTEEHU OKHUCJICHUS UJIN 3apsiiy
WOHOB;

11) ymenue (GopMyaUPOBATH OCHOBHBIE 3aKOHBI XHMHH: IIOCTOSHCTBA COCTaBa
BEIIECTB MOJIEKYJISIPHOTO CTPOCHUSI, COXpPAaHEHHUSI MAacChl BEIIECTB, 3aKOH ABOTaJipo;

12) ymenme GOpMyIMpPOBATH OCHOBHBIE IIOJOKEHHUS ATOMHO-MOJIEKYISPHOIO
YUYEHUS U TEOPUU IIEKTPOIUTHYECKON TUCCOIIUAIINU;

13)  ompenenenre NPU3HAKOB, YCIOBUI NPOTEKAHUS U TIPEKPAILIEHUS PEAKIIHIA;

14)  cocraBiieHHME MOJEKYJISPHLIX YPaBHEHMH XHMMUYECKUX PpEaKLMM, IOJI-
TBEPXKIJAIOMIUX OOIIMEe XMMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUXBEIISCTB
U OTPAXKAIOIIMX CBSI3U MEXKIY KJIacCaMU COCTMHEHUH;

15)  cocraBineHue ypaBHEHUN pEaKIMK C y4aCTHEM DJIEKTPOIUTOB TAK)KE BUOHHOM
Ppopme;

16) omnpeneneHne MO XMMHUYECKUM YPABHEHUSM TNPUHAUIEKHOCTH DPEAKIUN K
OIPEeACIIEHHOMY THUILY WJIY BULY;

17)  cocraBimeHue ypaBHEHUN OKHUCIIMTEILHO-BOCCTAHOBUTEILHBIX PEAKIUN C
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ITOMOILBIO METO/1a JIEKTPOHHOTO OasiaHca;

18) npuMeHeHue TOHATHH  «OKUCIEHHE» M «BOCCTAHOBIIEHUE»  JUIS
XapaKTEPUCTUKH XUMUYSCKUX CBOMCTB BEIIECTB;

19) omnpepeneHue ¢ NMOMONIBKO KA4eCTBEHHBIX PEAKIUA XJIOPHI-, Cylbdar- u
KapOOHAT-aHMOHOB U KATHOHA aMMOHHS B PACTBOPE;

20)  oOBsACHEHUE BIMSIHHS PA3IMYHBLIX (AKTOPOB HA CKOPOCThH PEAKIIMIA;

21) yMeHHMe XapaKTepU30BaTh IOJOKEHHE METALIOB M HEMETALIOB B IEPH-
OUYECKON CUCTEME JIIEMEHTOB, CTPOCHHUE UX aTOMOB M KPUCTAJIOB, 0O1IMe GU3NIECcKUue 1
XUMHWYCCKHE CBOMCTBA;

22)  00ObACHEHHWE MHOrooOpasHs IPOCTHIX BEINECTB SBJICHUEM AJUIOTPOIUH C
yKa3aHueM e€ MpUYrH;

23)  yCTaHOBJEHUWE pa3IUYHMi THAPO-, MHUPO- U DJIEKTPOMETAUIYPIUU U HILIIO-
CTPUPOBAHHE OJTHUX PA3JIMYUNA [PUMEPAMU IPOMBIIUICHHBIX CIIOCOOOB  TOJYUYCHHUS
METaJUIOB;

24)  ymMmenwue naBaTh OOIIYIO XapakTepucTuky semenTos |, 1, VIIA-rpynm, a Taxke
BOJIOPOJIa, KUCIIOpOAa, a30Ta, cepbl, ¢gocdopa, yriiepoma, KpeMHHUS U OOpa30BAHHBIX HMU
MPOCTHIX BEIIECTB U BAKHEUIIINX COCAUHEHUN (CTpOCHUE, HAXOXKICHUEB IIPUPOJIC, TTOJTYUCHHE,
(pmzryueckre u XUMUYECKHUE CBOMCTBA, TPUMEHEHHUE);

25)  yMeHME OIUCHIBATH KOPPO3HUIO METAILIOB M CIIOCOOBI 3aI[UTHI OT HEE;

26)  yMeHME MPOU3BOJUTH XMMHYECKHE PACYETHI C UCIIOIB30BAHUEM TIOHITHN

«MaccoBasl JIOJIsl BEIIECTBA B CMECH», «KOJUYECTBO BEIIECTBA», «MOJSIPHBIA O00BEM»
1o (popMyJiaM U ypaBHECHUSIM PEAKIIUN;

27) omnucaHue CBOWCTB M NPAKTHYECKOIO 3HAYEHUs M3YyYEHHBIX OPraHU4EeCKUX
BEILIECTB;

28) BBINOJIHEHHE OOO3HAYEHHBIX B MPOrPAMME JKCIIEPUMEHTOB, PACIIO3HABAHHE
HEOPraHMYECKUX BEIIECTB 10 COOTBETCTBYIOIIUM IIPU3HAKAM;

29) coGmomenve mpaBWwi Oe30MacHOM paboOThl B XUMHUYECKOM KaOWHETE
(mabopartopun).

Coaep:xanue yueOHOT0 npeamera

IloBTOpEeHMe U 00001IEHHE CBeIeHUI IO Kypcy 8 kiacca

bunapusle coenuHeHus. OKcuIbl cojieoOpasyloliMe W HecojeoOpasyrolue.
I'mapokcunpl: ocHOBaHUs, aM(OTEpHbIE THIAPOKCHU]IBI, KHUCIOPOACOAEpIKAIIUE KHCIIOTHI.
Cpennue, Kucible, OCHOBHBIE U KOMIIJIEKCHBIE COJIU.

O06001IeHNe CBEAEHUM O XHUMHYECKUX peaknusx. Krnaccudukanusa XuMHUUecKHx
peakuuii 1o pa3InYHBIM MPHU3HAKAM: COCTABY M YHUCIy pEardpyrolux U oOpa3yronuxcs
BEIIECTB, TEmIoBOMY J3(dexkTy, oOpaTUMOCTH, H3MEHEHUIO CTENEeHEH OKHCIICHUS
9JEMEHTOB, O00pa3ylolMX  pearupyrolue BellecTBa, arperaTHoOMy CoO-  CTOSIHHIO
pearupyroumx BelecTB, UCII0JIb30BaHUIO KaTajlu3aTopa.

[ToHsiTHE O CKOPOCTH XMMHYECKOU peakiuu. PakTopbl, BIMUSAIONIUNE HA CKOPOCTH
XUMHYECKHUX  peakluil: TMpupoJa peardpyroliux BeIIeCTB, WX KOHLEHTpauus,
TeMIIepaTypa, IUIONIaAbs CONPUKOCHOBEHMS, HAJIMUME KaTann3aropa. Karanus.

JdeMoHcTpauumn

=  (O3HaKOMJIEHHE C KOJUIEKLIUAMHU METAJIJIOB U HEMETAJIJIOB.

=  (O3HaKOMJICHHE C KOJUIEKIUSIMA OKCUAOB, KUCJIOT U COJIEH.

= 3aBUCUMOCTb CKOPOCTH XHUMHMUYECKOM pEakUHu OT MPUPOIbl Ppearupyronmx
BEILIECTB.

= 3aBUCHUMOCTh CKOPOCTHM  XMMHYECKOM  peakuud OT  KOHILEHTpaluu
pearupyroumx BELUIECTB.

= 3aBUCHUMOCTh CKOPOCTH XMMHUYECKON peakinuu OT IUIOLIAAN CONMPUKOCHOBEHUS
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pearupyronmx BemecTB (KUISIIIAN CIION).

=  3aBHCUMOCTb CKOPOCTHM XMMHYECKOH peakluu OT TeMIepaTypbl pearupyrommx
BCIICCTB.

JlaGopaTopHble ONBITHI
BsaumopeiicTBue aMmuaka M XJIOpOBOJIOPOaA.

Peakuus HeliTpanuzanuu.

Hao6mronenue tersioBoro 3¢ gexra peakiinu HeHTpau3aluu.
BzaumoneiictBue cepHoit KUCa0Thl ¢ okcuaoM meau(1l).

Pasnoxenue mepokcuia BOAOPOaa C MOMOIIBIO KaTajla3bl KapToders.

<  3aBHCUMOCTb CKOPOCTH XHMHYECKOW pEaKIuh OT MPUPOJbl Ppearupyronimx
BEIIECTB Ha MPUMEPE B3aUMOJCHCTBUS PAcTBOPOB THOCYJbdara HATpUS W XJopuaa Oapwsi,
THOCYJIb(haTa HATPHS U COJITHOU KHUCIIOTHI.

= 3aBHUCUMOCTb CKOPOCTH XHUMHUYECKOW PEaKIIUU OT HNPUPOJLI METAJUIOB MPU UX
B3aMMOJACHCTBHUH C COJITHOMN KUCIOTOM.

= 3aBHCUMOCTb CKOPOCTHM XHMHUYECKOM pEaKIMU OT HPHUPOJbI KUCIOT IPU HUX
B3aMMOJCHCTBHH C 5KCIIC30M.

=  3aBHCHUMOCTb CKOPOCTH XMMHUYECKOU pEaKLIMU OT TEMIIEPATYPHI.

=  3aBHUCUMOCTbH CKOPOCTH XUMHUYECKON PEAKIIUN OT KOHIICHTPAIUH.

=  3aBHCUMOCTb CKOPOCTH XMMHUYECKOU PEAKIIMU OT IUIOMIAAN COIMPUKOCHOBEHUS
pearupyronmx BenecTB.

= 3aBHCUMOCTb CKOPOCTH XMMHUUYECKOU peaKIuy OT KaTajiu3aTopa.

XuMHUYeCKHE PeaKIH B PACTBOPAX JIEKTPOJINTOB

ITorssTHE 00 AIEKTPOJIMTHYSCKON AUCCOIMAIIMU. DICKTPOJHUTHI U HEIICKTPOJIUTHI.
MexaHu3M JIUCCOIHAIAN DIIEKTPOJIUTOB C Pa3JIMUYHBIM XapakTepoMm CcBsi3u. CTeneHb
AIIEKTPOIUTHYECKON auccorranuu. CUIbHBIE U CI1a0bIe DJIeKTPOIUTHL.

OCHOBHBIE TTOJIOKEHUSI TEOPHUHU IIECKTPOJUTHIYECKON auccormanuu. Kinaccudukanms
WOHOB M UX cBoMcTBa. KHCIIOTBI, OCHOBAHUS U COJIM KAK 3JIEKTPOJIUTHIL.

Hx knmaccudukanys 1 [uccormaims.

OO0me XWUMHYECKHE CBOMCTBAa KHCJIOT: HM3MEHEHHE OKpPACKh WHJIUKATOPOB,
B3aMMOJICUCTBUE C MeETaJIaMH, OKCHJIaMH U THIAPOKCHIAMH METAJUIOB U COJISIMH.
MonekynsipHble U MOHHBIE (ITOJIHBIE M COKpaIlIEHHBIC) YPAaBHEHUS peakiuil. XUMHUYECKUI
CMBICJI COKPAIIEHHBIX YPaBHEHHUN. Y CIIOBHUS MPOTEKAHUS PEAKIIUN MEX/Ty DJIEKTPOJIUTAMHU
10 KoHIIa. Psig akTHBHOCTH METaJLIIOB.

OO0mue XMMHUYECKHE CBOMCTBA IIECI0YEl: B3aUMOJEUCTBHE C KUCIOTaMHU, OKCUIaMH
HeMeTalyioB, coisiMu. OOmmMe XUMHYECKHe CBOWCTBA HEPACTBOPUMBIX OCHOBAHUIA:
B3aMMOJICUCTBUE C KUCIIOTAMHU, Pa3JIOKCHUE TPU HarPEBaHUH.

OO0mue XWMHUYECKHE CBOWCTBA CpPEIHUX COJEH: B3aUMOJICCTBHE C KHCIIOTaMH,
IeJI0YaMH, COJISIMH U MeTalJIaMi. B3auMoieficTBHE KUCIIBIX COJICH CO IISIIOYaMH.

I'maponu3 kak oOMEHHOE B3aWMOJIEHCTBHE coJied ¢ Bogou. [wmapomus comm
CUJILHOTO OCHOBAHMUS M CIa00UW KUCIOTHI. [ 'maposm3 comu ¢iaboro OCHOBAaHUS M CHITBHOU
KUCJIOTHI. Bomopoansiii mokasarens (PH).

CBolCTBa KHCJIOT, OCHOBaHWW, OKCHJIOB W COJIEK B CBETE€ TEOPHUU

BIIEKTPOJIUTUUECKOMN JIMCCOIUAIIAUN u MpeaCTaBICHUMN 00 OKHCJIUTEIIBHO-
BOCCTAaHOBHUTCIIbHBIX PCAKIIUAX.

JdeMoHcTpauuu

- HcnpiTanue BelIecTB ¥ UX paCTBOPOB Ha 3JIEKTPOIIPOBOTHOCTb.

- 3aBUCUMOCTB JIEKTPOIIPOBOITHOCTH YKCYCHOM KUCIOTBI OT KOHIIEHTPALIMH.

- JIBU>KeHUE OKpaII€HHBIX HOHOB B AJIEKTPUYECKOM MOJIE.

- OmnpeneneHue xapakTepa Cpelibl B paCTBOpax COJICH.

JlabopaTopHbIe ONBITHI

- Jucconnanus cnabbIX 3JIEKTPOJIUTOB HAa IPUMEPE YKCYCHOM KHUCIIOTHI.
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- HN3Mmenenne okpacku HHIUKATOPOB B KUCJIOTHOM cpelie.
- Peaknys HeliTpanu3anuu pacTBOpa MENOYH Pa3IMUHBIMU KUCIOTaAMH.
- I[Monyuenue ruapoxcuna meau(ll) m ero B3ammMomeWcTBHE C pa3IMUHBIMU
KHUCJIOTAMMU.
- B3aumoaeiicTBue cuiibHBIX KUCIOT ¢ okcuaom meau(1l).
BzanmopelcTBue KHUCIOT C METAJJIAMU.
KauecTBenHas peakuusi Ha KapOOHAT-HOH.
[Tonmyuenue cTyqHsI KPEMHUEBOU KUCIOTHI.
KauecTBeHHast peakuus Ha XJIOPUA- WU CYJIb(aT-HOHBL.
HM3mMeHeHne oKkpacku MHMKATOPOB B IIIEJIOYHOM Cpeie.
BzanmopelicTBue 1IEIOUEH C YIJIEKUCIIBIM Ia30M.
KauecTBeHHas peakiusi HA KATUOH aMMOHHUSI.
[Monyuenue ruapokcuna meau(ll) u ero paznoxxeHue.
BzaumopeiicTBue kapOOHATOB C KHUCJIOTAMMU.
[Nonyuenue ruapokcuaa xkenesa(lll).
BzaumopeiictBue xenesa ¢ pactBopoM cyiibdara meau(ll).
IIpakTHyeckue padoThbl
1. PemieHme  OKCIEPUMEHTANBHBIX  3aJa4 1O  TeMe  «DJIeKTPOIUTHUCCKAsI
JACCOLIAALIUSI.

HeMmeTrasibl M X COeIUHEHUS

CtpoeHue aTOMOB HEMETAJJIOB U UX IOJIOKEHUE B MEPUOAUYECKON CUCTEME.

Psn snekrpoorpuniarensHocTu. Kpucramnmueckue peméTku HEMETAUIOB — IMPOCTHIX
BemiecTB. Pusnyeckue cBoiicTBa HeMeTauioB. OO0IIMEe XMMHUYECKHE CBOWCTBA HEMETAJJIOB:
OKHCJIMTEIIbHBIE U BOCCTAHOBUTEIIHLHBIE.

I'asorensl, cTpoeHrEe UX aTOMOB U MOJIEKYJI. DU3NYECKHE U XMMHUYECKHE CBOMCTBA
raJlor€HOB. 3aKOHOMEPHOCTH HM3MEHEHMsI CBOWCTB TaJIOTEHOB B 3aBUCUMOCTH OT HX
MOJIOKEHUsI B MEpUOAUYECKOl cucrteMe. HaxokaeHue rajio- reHOB B HOPUPOAE U HX
nojty4yeHue. buosornueckoe 3Ha4u€HNUE U NPUMEHEHUETAJIOTEHOB.

lanoreHoBOOpO/IBI M COOTBETCTBYIOIIME WM KHCJOTBHI: IIJIABUKOBas, COJIsHas,
OpomoBOAOpOJHAs, HOAOBoAOpoaHasA. [l amoreHunpl. KadecTBeHHBIE peakUu Ha
rajoreHu/1-uoHsbl. [I[puMeHeHne cCoeIMHEHU TaJIOT€HOB.

OOmas xapaktepuctuka sneMeHToB VIA-rpynmel. Cepa B mpupoae U e€ MoydeHHeE.
AnnoTponHble MOIM(UKAIMU CEepbl U HMX CBOHCTBA. XMMHMUYECKHE CBOMCTBa cepbl U €€
NpUMEHEHUE.

CepoBOOpPOZI: CTPOCHHE MOJEKYJIbI, (PU3NUecKHne U XHUMHUYECKHE CBOMCTBA,
nojsryueHne W 3HaueHue. CepoBojoponHas kuciora. Cynbpuabl U HUX 3HAUYCHUE.
JIromuHOQOpHI.

Oxcun cepwi(IV), cepHucras kucinora, cyibduthl. KadecTBeHHass peakmusi Ha
CYJIb(PUT-HOH.

Oxcun cepwi(VI), cepnast kucnora, cynbharel. Kpuctamioruaparsl.

Cepnast KHCIOTa KaK CHJIbHBIN 3JekTpoauT. CBoOWMCTBa pa30aBIEHHOW cepHOU
KHUCJIOThl KaK THUOUYHOW KHCIJIOTHI: B3aUMOJAEHUCTBUE C MeETaJUIaMH, OCHOBHBIMH H
aMm(pOTEepHBIMH OKCHJIAMH, OCHOBAHHUSIMH ¥ aM(POTEPHBIMH THIPOKCHUIAMHU, COJISIMH.
KauecTBeHHas peakuus Ha CyJib(aT-uoH.

OOmass XapakTEepUCTHUKA DJIEMEHTOB VA-rpynmnel. A30T, CTpPOEHME €ro aroma H
MoJieKyJibl. DU3nuecKkrue 1 XMMHUUYECKUE CBOMCTBA U MPUMEHEHHUE a30Ta. A30TB MPUPOJE U
ero OmoyiIoruyecKast poJib.

AMMHAK, CTpPOCHHE MOJEKYJIbl W (HU3NUECKHE CBOWCTBA. AMMHA4YHas BOJIA,
HaIaThIPHBINA CIUPT, TUAPAT aMMHaka. JIOHOPHO-aKIENTOPHBIM MEXaHU3M OOpa30BaHUSI
CBSI3U B KaTMOHE aMMOHUs. BoccraHoBuTenbHble cBOMcTBAa ammuaka. Co- I aMMOHHUS U
nx nnpumeHeHue. KayecTBeHHast peakiysi Ha KATUOH aMMOHUSL.
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Oxcuapl a3oTa: HECOJIeOOpa3yIoIe U KUCIOTHBIE. A30THCTast KUCIOTAa U HUTPUTHI.
A30THas KUCJI0Ta, €€ MOoJIydeHUue U cBorcTBa. HuTpatsl.

®docdop, crpoerue aroma u autorponus. Dochunpl. Pochun. Oxcundochopa(V) u
bocdhopnas (oprodochopnas) kucnora. Pocdarsl.

OOmiast XapakTepHCTHKa 3J1eMEHTOB IV A-Tpymmbl: OCOOEHHOCTH CTPOSHHSI aTOMOB,
MPOCTHIX BEIIECTB U COSIMHEHUN B 3aBUCUMOCTH OT TTOJIOKEHHUS 2JIEMEHTOB

B NEPUOIUYECKON cHcTeMe. YTiepo. AJUIoTporHble Moaudukanuu: aamas, rpadur.
AmopdHBIH yriiepoa: ca)ka, aKTUBHPOBAHHBIM yroiab. AnmcopOrus. XUMHYECKHE CBOWMCTBA
yriepoaa. KokcoxuMmmnueckoe Ipou3BOJICTBO U €0 IIPOAYKILIMS.

KapOubl.

Oxkcun yraepona(ll): crpoenume Monekynbl, MOJydyeHHE U CcBoMcTBa. OKcHul
yraepona(IV): crpoeHne MoOJEKysbl, MOJIy4YEeHHE W CBOWCTBA. YTosibHas kuciora. Coim
YTOJIbHOM KUCIOTHI: KapOOHATHI U THAPOKApOOHATHI. TeXHUYECKast M MUIIIEBast COJIa.

Opranuueckass XUMHUsl. YTJIEBOJOPOBI.

MertaH, 3TaH U DpoNaH Kak IpeJieibHble (HACBILIEHHbIE) YIIIEBOAOPOAbl. DTUJIEH U
alleTWIEH KakK HempenelbHble (HEHACBIIEHHbIE) YriaeBoaopoAsl. CTpyKTypHbIE (GOpMYIIbI
BemiecTB. ['openue yrieBonopoaoB. Peakuuu neruapupoBaHus NpeIeabHbIX YII€BOI0POI0B.

CrupTthel. DTUIOBBIA CHUPT, €ro MOJIy4YeHHUE, MPUMEHEHUE U (PU3UOJIOTHUYECKOE
neucrtBue. TpEXaTOMHBIM CHUPT IVIMLUEPUH. YKCyCHas KHCIOTa KakK M[PEICTaBUTEIb
KapOOHOBBIX KUCIIOT.

Kpemnuii: ctpoeHre aroma u HaxoxJieHue B npupoae. CUiImuuabl U CUjIaH.

CsotictBa kpemuus. Oxcuna kpemausi(1V). Kpemnauesas kuciora u e€ comu.

[IpousBoacTBO crekna U nemeHrta. llpoayKuus CHUIMKAaTHOM HPOMBIILIEHHOCTH:
OINITHYECKOE BOJIOKHO, KepaMuka, ¢papdop, ¢asHc. Onruyeckoe BOJIOKHO.

Hewmerannel B nipupojse. dpakipoHHas NeperoHka >KUJAKOr0 BO3JyXa KakK CIoco0
MOJy4YeHUs KUCIOpOoJa, a3oTa U aprona. Ilomyuenue docdopa, KpeMHUs, XJI0pa, UOAA.
DNEeKTpOInU3 pacTBOPOB.

[lomyuyeHue cepHOM KHUCIOTHI: CBIPHE, XHMHU3M, TEXHOJIOTMYECKas CXEMa, METO]
KUMSIIETO CJIOsl, MPUHUMIIBI TEIJIOOOMEHa, MPOTUBOTOKAa M LUPKyJsinuu. Oineym.
[Tpou3BoOACTBO aMMHaKa: ChIPbE, XUMU3M, TEXHOJIOTUYECKAsI CXEMa.

JdeMoHcTpauun
Konnekuus HemeTannos.

Mogenu KpUCTaJUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHbBIE U MOJIEKYJISIpHBIE.
O30HATOP U IPUHITUIIBI €70 PAOOTHI.

[N'openune HemeTanIoB — MPOCTHIX BEILIECTB: cepbl, (hocdopa, APEeBECHOTOYTIIS.
OGpa31pl raJoreHOB — MPOCTBIX BEIIECTB.

BzanMmoeicTBie TalIOr€eHOB ¢ MeTaJlIIaMH.

BriTecHenue xsiopa 6poMoM WIIM MOJia U3 PAacCTBOPOB UX COJIEH.

Konnexuus npupoaHbIX COEIMHEHUH XJI0pa.

BzanMonencTBre cepbl ¢ METaIaMU.

I'openue cepsbl B KUCIIOpOAE.

Konnexuus cynbGuaHeix pya.

KauecTBenHas peakuus Ha Cyab(GUI-UOH.

OO6ecuBeunBaHNE OKpAILIEHHBIX TKAHEW CEPHUCTHIM I'a30M.

B3aumonencTBue KOHLIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI C MEIBIO.
OOyrimMBaHWe OPraHWYECKHUX BEMIECTB KOHIICHTPUPOBAHHOW  CEpHOU

KHUCJIOTOM.

Juarpamma «CocTaB BO3IyXay.

Buneodparments u cnaiiasl «IItnupu Gazapbe».
[Monyuenne, cobupaHue u paco3HaBaHNE aMMHAKA.
Paznosxenne GuxpoMara aMMOHHSI.
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B3aumonencTeue KOHLIEHTPUPOBAHHOM a30THOM KUCIJIOTBI C MEBIO.
I'openne u€pHoro nopoxa.
PasnoxeHue HUTpaTa Kajus U TOpeHue B HEM JPEBECHOI0 YTOJIbKA.
OO0pa3ibl TpUPOAHBIX coeuHeHn# pocdopa.
I'openue ocdopa Ha BO3ayXEe U B KUCIOPOIEL.
[Momyuyenune 6enoro pochopa u UCIBITAHUE €rO CBOMCTB.
Komnexuust «O0pa3ibsl NpUPOIHBIX COSIUHEHUH yTiepoaa.
IToptper H. /1. 3enunckoro. [lornomenue pacTBOPEHHBIX BEIIECTB WU ra30B
AKTUBHUPOBAHHBIM YTJIEM.
YCcTpoicTBO MpOTUBOTa3a.
Mojenu MOJIEKYJ1 MeTaHa, 3TaHa, STUJICHA U alleTUJICHA.
BzanmoneiicTBue striieHa ¢ OpOMHOI BOJIOM M PacTBOPOM IE€pMaHTaHATAKAIIHAL.
OO01re XMMUYECKHE CBOMCTBA KUCIOT Ha MPUMEpPE YKCYCHOWM KHCIOTHI.
KauecTBeHnHas peakuus Ha MHOIOAaTOMHBIE CITUPTHI.
Komnekuuss «OO0Opa3ibl MPUPOAHBIX COSTMHEHUN KPEMHHUSD.
Komnnekuus crekia, KepaMHUKH, IEMEHTA U U3AEJIUN U3 HUX.
Konnekuust npoayKUMu CUIIMKAaTHONW HPOMBIIIJIEHHOCTH.
BuneodpparmenTst u cnaiinsl «[Ipou3BoACTBO CTEKIIa U IIEMEHTaY.
Konnekuus «IIpupoaHbie coefMHEHN S HEMETAILIIOB .
BuneodparmenTsl u cnaiiapl «@pakiiMOHHAs TIEPETOHKA KHUIKOTO BO3IyXa».
Buneodpparmentsl u cmaiinael «llomydeHue Bomopoaa, KHUCIOPOJa U TajJOTeHOB
SIIEKTPOJIUTUYECKHUM CIIOCOOOM)).

= Mogaenu anmapaToB ISt IPOU3BOJICTBA CEPHOUN KUCIIOTHI.

= Mopaeinb KUIIAIETO CIO0s.

= Mopaenp KOJOHHBI CHHTE3a aMMHAaKa.

= BuneodparmeHTsl u ciaigpl «IIpon3BoACTBO CEPHOM KUCIOTHD.
= Bugneodpparmentsl u cnaiiasl  «IIpon3BoacTBO amMmMHuakay.

-

Komnexkuust «CpIpb€ A5 MOJIyYEHUSI CEPHON KUCIOTHD.
JlabopaTopHbIe ONBITHI
Pacnio3zHaBanne rajgoreHu1-moHOB.
KauecTBeHHbIE peakIluM Ha CyJIb(aT-HOHBI.
KauecTtBeHHas peakuysi Ha KATUOH aMMOHHUS.
XHUMHUYECKHE CBOMCTBA a30THOM KUCJIOTHI KaK AJIEKTPOJIUTA.
KauectBennsie peakiuu Ha ¢ocdar-muoH.
ITonmydyeHnue u cBOMCTBA yIOJILHON KUCIIOTHI.
KauecTBenHas peakiysi Ha KapOOHAT-UOH.
IIpornyckaHue yrJIEKUCIIOrO ra3a 4epe3 pacTBOp CUJIMKaTa HaTpUs.
IIpakTnyeckune padoTsl
2. W3ydeHue CBONCTB COSTHON KUCIOTHI.
3. HW3ydeHue CBOWCTB CEPHOM KHCIIOTHI.
4. Tlomy4yeHue aMMHaKa U H3yYEHHE €r0 CBOUCTB.
5.  Tlomyuenue yriekucioro raza. KauecrBeHHasl peakiusi Ha KapOOHAT-HOHBI.
MeTabl M X COeIMHEHUS
[TosmoxxeHne METaIOB B NEPUOJUYECKOM CHUCTEME XUMHYECKMX d3yeMeHToB [I. M.
MenpaeneeBa, CTPOEHHE aTOMOB M KPUCTAJIOB MeETAJUIOB. Meramnnueckas CBsI3b U
MeTaInyecKas Kpucraaandyeckas pemérka. PU3ndecKrue CBOMCTBA METAJUIOB: DJIEKTPO- U
TEIUIONPOBOIHOCTh, OTpa)karolasi CHOCOOHOCTh, IUIACTUYHOCTh. YUEpHBIE U IIBETHHIC
MeTaJlJlbl.
Meramubl Kak BOCCTAHOBUTEIU. ODJIEKTPOXUMHYECKHUM psii HanpspkeHuil. Bia-
HAMOJCUCTBHE  METAJUIOB C  HEMeTalllaMM, OKCHUIAaMM, KHUCJIOTaMH,  COJISIMH.
AIOMHUHOTEPMUSL.
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OO611as xapakTepucTuka 3J1eMeHTOB [A-Tpynmbl. OKCHABI ¥ TUAPOKCHUIBI IIETOUYHBIX
METaJIOB, HX IIOJIyde€HHUE, CBOWCTBa, NOpUMeHeHHe. Banelmue conu MIETOYHbBIX
METAJJIOB, UX 3HAUYEHUE B IIPUPOJE U )KU3HU YeJIOBEKA.

Oo6masi xapaktepuctuka 31emMeHTOB IIA-rpynmbel. OKCUabl U THAPOKCHUABI IIE-
JIOYHO3EMEJbHBIX METAJJIOB, UX IOJIy4Y€HHE, CBOMCTBA U NpuMeHeHue. Baxneiimue conu
[IEJIOYHO3EMEIIbHBIX METAJIJIOB, UX 3HAaUCHUE B MIPUPOJIE U KU3HU yesoBeka. KapOoHatsl u
TUIPOKAPOOHATHI KATBLIHA.

Bpemennass u mocTositHHasi XECTKOCTh BOJbl. CnocoObl YCTpaHEHHSI BPEMEHHOM
)kEcTkocTu. CiocoObI yCTpaHEHUsI HOCTOSIHHOM )KECTKOCTH.

CoenuHeHuss aliOMUHHUSA B Mpupoae. XHUMHUYECKHME CBOMCTBAa  aJIOMHUHUS.
OCOOEHHOCTH OKCHJIa W THAPOKCHUIA AaTIOMUHUS Kak aM(pOTEpHBIX COCIHUHCHHH.
Baxnetrimue conu aimroMuHus (XJIOpHI, Cyabdar).

OcobenHoctu cTpoeHusi aroma »xenesa. JKene3o B mpupoae. Baxueilimue pyabl
)kene3a. [lonyuenune uyryna u cranu. Oxcuasl u rugpokcunbl sxeneza(ll) u (III). Conu
xkene3a(ll) u (IIT). OOGHapykeHHEe KAaTHOHOB JKejie3a B pacTBOpe. 3HAYCHUE COCTUHCHUN
JKesesa.

Kopposust razoBast (xumMuueckasi)) M JJEKTPOXUMHUECKas. 3alUTa METaJLIOB OT
koppo3uu. Merannel B npupoge. Ilonstue o wMeramnrypruu. UYEpHas U IBeTHad
MeTautyprus. llupomeramnyprusi, THAPOMETALTYPrusi, 3JIEKTPOMETALTyprusi. JloMeHHBIN
npouecc. [lepepaboTka uyryHa B cTtajib. DJIEKTPOJIN3 pacljiaBoOB.

JdeMmoHcTpauuun

- B3aumoneiicTBue HaTpUsl, JIUTHUS U KaJILIIUS C BOJIOM.

- I'openue HaTpusi, Maruus v )Kejie3a B KUCJIOPOJE.

- Bcnblinika TepMUTHOM CMECH.

- B3anmoneiicTBue cMeCH MOPOIIKOB CEPBI U )KEJI€3a, IMHKA U CEPHI.

- BzaumMmopeiicTBue alFoMUHUS C KUCIIOTaMHU, III€I0YaMH1 U BOJOM.

- BzaunmMoaencTBure keje3a U MEIU C XJIOPOM.

- B3anmopeiicTtBue Mequ ¢ KOHLUEHTPUPOBAHHOW CEPHOM KMCIIOTOM M a30THOM
KHCJIOTON (pa30aBiIeHHON U KOHIIEHTPUPOBAHHOM).

- Oxkpacka TiaMeHu COSTMHEHUSIMH MISJIOYHBIX METAJIJIOB.

- Okpacka IJIaMEHM COEIMHEHUSMHU IIEJIOYHO3EMEIbHBIX METAJIOB.

- I"amenue u3BecTH BOJIOM.

- [Tonyuenune KECTKOW BOJABI  B3aUMOJECHCTBUEM  YTJIEKHMCIOIO Tas3a ¢
H3BECTKOBOM BOJIOM.

- VYcrpaHeHne BpeMEeHHOM KECTKOCTH KUTISTYCHUEM U TOOABIIEHUEM COJIbI.

- VYcrpaHneHne MoCcTOSTHHOM JKECTKOCTH JI00aBIIEHUEM COJbI.

= HoHHUTHI U NPUHIIUIT UX AeUCTBUS (BUACOGpPArMeHT).

= Komekuust DpupOaHbIX COEANHEHNUMN aJITFOMUHUS.

= BuneodparMeHTsI U cmaiabl « OKCHUT ATFOMUHHS U €70 MOJIU (DUKATTAID).

= [lonydyenue ampOTEPHOrO TUIPOKCUIA ATIOMUHHS U HCCIETOBAaHUE €rOCBOMCTB.

e Komneknusa «XUMHYECKHE NCTOUHHUKH TOKa).

-

Pe3synbTarhl JOIWMTENBHOTO SKCHEPUMEHTA MO H3YYEHHUIO KOPPO3MH CTaJIbHBIX
WU3EJTHUI B 3aBUCUMOCTH OT YCJIOBUH MTPOIIECCOB.

= Boccranosinenue meau u3 okcuaa meau(Il) Bogopoaom.

= BuacodparmenTsl u cnaiapl «IIpou3BOACTBO YyTryHA M CTAJIH.

= BuneodparmeHTsl U crnaiasl «M3aenust u3 4yryHa u CTajimy.

= BuacodparmenTsl u ciaiasl «I[Ipou3BOACTBO AITFOMUHUS.

JlabopaTopHbIe ONBITHI

= BzaumogeiicTBue xene3a ¢ pactBopom cyibdara meau(ll).

= [lomydyeHune U3BECTKOBOU BOJbI U OTIBITHI C HEM.

= [lonyuenue ruapokcunos xene3a(ll) u (I11).
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= KauecTBeHHbIE peaKIIUU HA KATUOHBI JKeJle3a.

IIpakTHyeckue padoThbl

6. JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUSL.

7. PerieHre 3KCIIEPUMEHTAIBHBIX 33724 1Mo TeMe «MeTabny.

XHMHUS M OKpYsKaoIas cpeaa

Crpoenue 3emMiM: sAApO, MaHTUs, 3€MHas Kopa, Jurtocdepa, ruapocdepa,
atMocdepa. Xumuueckuid coctaB 3emiu. ['opuele mopoasl. Munepansl. Pynsl. Ocamounsie
ropusle nopoxsl. [lone3nsle nckonaemsle.

HMCTOYHMKN XUMHYECKOr0 3arpsi3HEHHUs OKpyKaromield cpeapl. [mobdanbHBIE KO-
JOTMYecKue IMpoOJieMbl 4YeJIOBEYeCTBA: HApylLIeHHE OHOre€OXMMHUUYECKHX KpPYyTrOBOPOTOB
XUMHUYECKHX 3JIEMEHTOB, OTEIUIEHUE KIIMMAaTa, KUCJIOTHbBIE TOXAU U Ap. O30HOBBIE IBIPHI.
MexyHapoJIHOE COTPYIHMUYECTBO B 00JIACTU OXPaHbl OKPYXKAIOILIEH cpeabl OT XMMHUYECKOT O
3arpsi3HEHUs. «3eJIEHAsT XUMHUSD.

JleMOoHCTpaAUH

= Buneodparmentsl u crnaiiapl «CtpoeHne 3eMian U €€ XUMHUYECKHI COCTaB.

= Komrexkuuss MUHEPAJIOB U TOPHBIX IIOPOI.

= Komnekuus «Pyabl metamiosy.

= BuneodparmeHTsl u ciaiiael «l T0O0aTBHBIE JKOJOTHYECKHE MPOOJIEMBI YeIo-
BEUYECTBAY.

= BuneodparMeHTHl U CIalIbl O CTENEHU YKOJIOTHYECKONW YHUCTOTHI TOBapa.

JlaGopaTopHble ONBITHI

= lI3ydeHue rpaHura.

= H3yueHue MapKHPOBOK pa3INYHbIX BHUJIOB POMBIILIJIEHHBIX u
IIPOJIOBOJILCTBEHHBIX TOBAPOB.

O000menne 3HAaHUH 10 XHMHH KypPCa OCHOBHOM IKOJIBI

Crtpoenue aTtoMa B COOTBETCTBUHM C IOJIOKEHMEM XUMHMYECKOrO 3JIEMEHTa B IIe-
puonnueckori cucrteMe. CTpoeHHE BeELIeCTBA: XHWMHYECKas CBSA3b W KpUCTaJUIM4YecKas
peuiérka. 3aBUCUMOCTH CBOMCTB OOpPA30BAaHHBIX JJE€MEHTAaMHM MPOCTHIX BEIIECTB
(MeTayuIoB, HEMETAJJIOB, OJIArOPOJHBIX T'a30B) OT IOJIOKEHUsS 3JIEMEHTOB B IEPUOANYECKON
cucreme. THUNONOTUS HEOPraHMYECKHWX BEIIECTB, pA3JEJIEHHE HX Ha KIACChl U TPYIIIIbI.
IIpencrasurenu.

[Ipu3Haku U yciaoBUs NPOTEKAHUS XUMHUUYECKUX peakuuil. TUIOJIOrus XUMHUYECKUX
peakuuii 1o pa3IM4YHbIM NOpH3HakaM. Peaknuum uoHHOro o6MeHa. OKHCIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIE PEAKIINH.

XUMHUYECKHE CBOWCTBA MPOCTBIX BEIIECTB. XapaKTEpHbIE XHMHUYECKHE CBOMCTBA
c0J1e00pa3yIOIIUX OKCHAOB, THAPOKCHIOB (ocHOBaHwUid, KHCJIOPO/JICOIEPKAINX
KHCJIOT U aM(POTEPHBIX THAPOKCHUJIOB), COJIEH.

TeMaTnuyecKkoe IIIAHMPOBAHUE C YKA3aHHEM KOJIHYECTBA YaCOB, OTBOJAMMbIX
HAa OCBOEHHE KAXKIA0MN TeMbI

Ne HaunmeHoBaHMe pa3aeiioB, TeM Kox-Bo yacos

1. [ToBTOpeHue u 0600IIEHNE TIO KypCy 8 Kilacca. XUMHUECKHE 5
peaxiuu

2. XUMHUYECKHE PEaKIInu B paCTBOpax 10

3. Hewmerasnibl U UX coeTMHEHMS 25

4, Merauisl ¥ UX COEIUHEHUSI 18

5. XUMUS 1 OKpYKaroIas cpenia 2

6 O060011eH1Ee 3HAHHUH IO XUMUU 32 KypC OCHOBHOM IIIKOJIBI. 6
Utoro 66
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Kaneﬂnapﬂo — TeMaAaTH4Y€CKO0€ MJIAHUPOBAHUE

Jdata npoBenenust

Ne CrpaHuubl
HaumeHnoBaHue pa3/ieioB, TeEM yPOKa yuebHIKa — —
TJIAHY dakry

IloBTOpeHue u 0600mIeHHe O Kypcy 8 kiacca.
XuMHYeCKHe peakunu

1 Knaccudukanuys HeopraHn4ecKux BEIISCTB U 5.09
UX HOMEHKJIATypa

9 Kiaccndukamyss XuMHIeCKUX peakIui 1Mo 6 7.09
pa3IMYHBIM OCHOBAHUSIM

3 Kaccudukamyss XuMHIeCKUX pEaKIIUi 11O 9 12.09
pa3IU9IHBIM OCHOBAHUSIM

4 | IlonsaTre 0 CKOPOCTH XMMUYECKOW PEaKIHH 12 14.09

5 @DaKTOpbI, BIUSIONINE HACKOPOCTh XUMHUYCCKUX 19 19.09
peakuuii. Karanus
XuMHn4ecKne peakiuu B pacTBopax

6 | DueKTpoIuTHYECKAs TUCCOIUAIUS 26 21.09

7 OCHOBHBIE TIOJIOKEHUSI TEOPUHU IIEKTPOIUTUUECKON 31 26.09
nuccormanuu (TO]1)

8 | Xumudeckue CBONCTBA KMCIIOT KaK AJICKTPOJIUTOB 35 28.09

9 | XumMuveckre CBOMCTBA KHUCIIOT KaK JICKTPOJIMTOB 38 3.10

10 XUMHYECKUE CBOMCTBA OCHOBAaHUM Kak 42 5.10
DIIEKTPOJIUTOB

11 | Xumuueckue cBOiCTBa coJel KaK 3JIEKTPOJIUTOB 46 10.10

12 | IlonsaTHE O THApOTH3E CONei 49 12.10
[IpakTnueckast  pabora  Ne 1.  Pemenue 17.10

13 | sxcepuMeHTaNIbHBIX 3a1a4 o TeMe 52
«DIEKTPOIIMTUIECKAS TUCCOITUAITHSD)
O6o0mieHne M cucTeMaTH3alusl 3HAHUN MO TeMe 19.10

14 | «Xumudeckue peaknuu B pacTBopax 53
AIIEKTPOJIUTOBY

15 KonTponbhas padota Ne 1 no teme: «Xumuueckue 24.10
PEaKIuu B paCTBOPAX DIEKTPOIUTOBY
HemeTa/uibl H UX COeTHHEHHS

16 | OOmas xapakTepuCTHKa HEMETAJJIOB 56 26.10

17 O6mmas xapakrepuctrka 3nemeHToB VIIA- rpynmsi - 62 7.11
TaJIOTEHOB

18 | CoenuHeHus TaJoreHOB 68 9.11

19 HpaKTI/I:—IeCKaSI pabota Ne 2. «/3yueHue cBOWCTB 79 14.11
COJISTHOM KUCIIOTBD»

20 O61as xapaktepucTuka 3jaemMeHToB VI A -rpynmsl 73 16.11
xanbKkoreHon. Cepa

21 | CepoBomopon u cynbhuabt 77 21.11

22 | Kucnoponnele coeiuHeHns cepbl 81 23.11

23 HpaKTfIquKaﬂ paborta Ne 3. «/3yueHue CBOMCTB 86 28.11
CEPHOU KUCIOTHD)

24 | OOmmas XapakTepuCTUKa XMMUYECKUX DIICMEHTOB 87 30.11
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VA- rpynmbl. A30T

25 | Ammuak. Com aMMOHHS 90 5.12

26 [Tpaktrueckas padota Ne 4 «[lonyueHne aMMuaka u 94 7.12
V3Yy4YECHHUE Er0 CBOMCTB)

27 Kucnopoanbie coequHeHus a3ora 95 12.12

28 | Kucnoponneie coequnenus a3zora 97 14.12

29 | @ocdop u ero coeruHeHU 100 19.12

30 OO0m1as xapakTepucTuka 3J1eMeHToB [V A- rpynmsl. 104 21.12
Yraepon

31 | Kucnoponusie coenunenus yriepona 110 26.12

32 [TpakTuueckas pabota Ne 5. «[lonyyenue 115 28.12
YIJICKUCIIOTO T'a3a H U3YUCHHE €0 CBOMCTBY

33 | Yraesonopossl 116 11.01

34 | Kucnopoacoaepskaiiye OpraHudecKue COSTMHEHUS 119 16.01

35 Kpemuuii u ero coequneHus 123 18.01

36 | CunmkaTHas IPOMBIIUIEHHOCTD 128 23.01

37 | [lonyueHnue HeMeTamIOB 133 25.01

38 [TonydyeHune BaKHEHIIIMX XUMUYECKUX COCTMHEHUN 137 30.01
HEMETAIIJIOB

39 O606menue o Teme «HemeTannsl u ux 142 1.02
COCITMHEHUS)

40 KonTponbnas padota Ne 2 mo teme: «Hemeramisl u 6.02
WX COCJIMHCHUSD)

MeTaJsibl M X COeIMHEHHS

41 | O6mas xapakTepuCTHKA METAJUIOB 144 8.02

42 | XuMudeckne CBOMCTBA METAJIOB 149 13.02

43 | OObuas xapakTepucTHKa 37eMeHToB |A- rpymnisl 154 15.02

44 | OOuras XapakTepUCTUKA A1eMEHTOB |A- rpynmbl 154 20.02

45 | OOwmas xapakrepucTuka >71eMeHToB Il A- rpymnmsl 159 22.02

46 | OOmas xapakrepucTuka >71eMeHToB Il A- rpymnmsl 159 27.02

47 OO11ast XapakTepHUCTHKA LIEII0OYHO3EMETbHBIX 161 1.03
METaJIJIOB

48 JXKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHEeHHUs 164 6.03

49 [TpakTuaeckas padota Ne 6. « ) KEcTKOCTh BOJIBI U 166 13.03
CIIOCOOBI €€ YCTpaHEHUs

50 | AIIOMHHHUH U €T0 COETUHEHNS 167 15.03

51 Keneso 172 20.03

52 | Coenunenus xenesa 172 22.03

53 [Tpaktuueckas padora Ne 7 «Pemenue 177 3.04
AKCIIEPUMEHTATBHBIX 33/1a4 110 TeMe «MeTamibh»

54 Koppo3sust MmeTamioB 1 criocoObl 3aTUThI OT Hee 178 5.04
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55 | Meramnsl B mpupojie 183 10.04
56 | IloHsATHE O METAILTYPTHH 183 12.04
57 | O0o61menue 35admii 110 Teme «MeTaibD 190 17.04
58 KonTponbaas padorta Ne 3 mo reme «MeTaibl U UX 19.04
COCIMHCHUS
Xumus 1 OKpy:Kawmas cpeaa
59 | Xumudeckuii coOCTaB IJIaHEThI 3eMIIS 192 24.04
Oxpana OKpyXarouiei cpeibl 0T XUMHUUYECKOTro 26.04
60 3arpsi3HEHUS 198
O0001IeHNEe 3HAHNH IO XMMUH 32 KYPC OCHOBHOM
IIKOJIbI
61 | BemectBa 204 3.05
62 | BemectBa 208
63 | XumMuueckue peaxiuu 208 10.05
64 | XUMHUYECKHUE PEAKIIUU
65 | OCHOBBI HEOPraHUYECKOM XUMHUU 212 15.05
66 | OCHOBBI HEOPraHNYECKON XUMHUH 212 17.05
67 HtoroBas KOHTpoNIbHAs paboTa 3a Kypc XUMHUH 9 22.05
KJlacca
68 | Ob6obmaroIuii ypoK 1Mo BCEMY KypCy 24.05
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Ipuio:xxkenue

KoHTpoJibHO-U3MepHuTe/IbHbIe MaTepPUAJIbI

KOHTpOJ’IbHﬂﬂ paGOTa Nel mo Teme «XuMHuUYecKue pP€aKIuu B pacTBopax 3JIEKTPOJUTOB»

1. VYkaxute Ha3zBaHUA ABYX CUJIBHBIX 3JICKTPOJIMTOB:

1) Opomua HaTpus

2) IUIaBMKOBasl KHUCJIOTA
3) aszorucras KHCI0Ta
4) THIPOKCH] LIMHKA
5) cynabdar Maruus

YkakuTe GOPMYIbI ABYX SIEKTPOJIUTOB:
1) SO,
2) Cu(OH),
3) LixSOs
4) CgH1206
5) NaH

C xaKuMH JIByMs U3 MIEPEYHCIICHHBIX BEIECTB OyneT B3aumoencTBoBarh HuTpat meau (11):
1) Fe,Os
2) HNO3
3) Ba(OH);
4) HCI
5) K3S

C KaKUMH IBYMA U3 ICPCUYHUCIICHHBIX BCIICCTB 6y£[eT B3aHMOﬂeﬁCTBOBaTB OKCHU I JIUTHUA.
1) CaO
2) H,SO,
3) ZnBr,
4) KOH
5) H,0

CxopocTbs xumMu4eckoil peakiuu pasHa 0,05 mons/a*c. Onpenenurte 3a Kakoe BpeMs
MPOU30IILIA PEAKIIUS, €CITU KOHIEHTpAIUs pearupyromniero Bemectsa A nsmenunacs Ha 0,6
MOJIb.

Ocy1ecTBUTE NPEBPALLEHUS], COCTABETE MOJIEKYJISIPHBIE YPABHEHUS, I TPETHETO
MIPEBPAIICHHS COCTaBhTE MOJTHOE U COKPAIICHHOE HOHHOE YpaBHEHUE:
BaO — Ba(OH); — BaCl, — BaSO,

[IpuBennTe mpuMeEpsl MOJIEKYJIIPHBIX U ITOJTHBIX HOHHBIX YPABHEHHM, COOTBETCTBYIOLIUE
JAaHHBIM COKPAIICHHBIM NOHHBIM YPABHCHHUAM:

1) Ag'+ClI'— AgCl|

2) 2H* + COs* — H,0 + CO, 1

KonTpoabHnas padora Ne 2 mo treme «HeMeTausibl M UX COeTUHEHUS»

1.C xakumu u3 BemecTB GopMynbl KoTopeix:SO,, KOH, CaO, Mg,N,0s, H;, NayCOs

pearupyer pa30aBiIeHHas a30THAs KUCIOTA.
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Hamuimute YpaBHCHHC OKHCIUTEIbHO-BOCCTAHOBUTEILHOM pcaKknuu, pacCTaBbTC
KOB(b(i)I/II_II/IeHTI)I MECTOOM 3JICKTPOHHOI'O 6ancha, OIpeaACINTE OKUCIIUTEIIb, BOCCTAHOBUTCIIb.

2.3akOHUUTE cXeMy TepMuueckoro pasznoxkeHus Hutpara Hatpus: Na NOsz = X + O,
PaccraBbre K03 punmeHTHI.

3.CokparenHoe HoHHOe ypaBHerue: Ba’" + SO,2= BaSO,.
4.]lana nernoyka npeBpamieHuii: P ---- P,Os ---- H3POy ---- NagPO4

5.BeruncnuTe Maccy yriieKUCIIOTo ra3a , KOTOPbIA MOKET OBITh MOTYYCH MPU MPOKATHBAHUH
50 r Mena, comepkaniero KapooHat KaibIUs, MacCoBas A0J1s1 KOTOporo 95%.

KonTtpoabHas paora Ne 3 no teme «MeTaJuIbl M MX COeTHHEHHSD)

1.CoctaBuTh ypaBHEHHUS pEAKIMM, XapaKTEPU3YIOIIMX XMMHYECKHE CBOWCTBA JIUTHS.
Peakiun paccmarpuBate B cBete Teopurn OBP u TOJl. Jlathb Ha3BaHusT M XapaKTEPUCTUKH
MOJIYYEHHBIM COE€IUHEHUSIM.

2. CocTaBuTh ypaBHEHHS PEAKIIMHA IS TIEPEXO/I0B:
Be — BeO — Bem03)2 — BG(OH)z — KyBeO, — BeSOq4

3. OmnpenenuTh 00BEM BOJOPOIA, KOTOPBIH MOKET OBITH MOJIYYEH MPHU B3aHUMOICHCTBHH C
BOJIOM 5 T KalbIus, €CIIM BbIX0J1 BoJopoAa cocTaBiisieT 90% 0T TeopeTuuecKr BO3MOKHOTO?

4. TlpuBectu XUMHYECKHE (OPMYJIbI CIEAYIOIIMX COCJUHEHUH: MarHUTHBIA  KENEe3HSK,
JKEJIE3HBIN KOJYeJaH, KAMEHHAs COJlb.

HroroBasi kKoHTpoJIbHasI padoTa 3a Kypc XuMHuu 9 Kjacca

Jas BbInoJiHeHus 3aaanuil 1-3 ucnoJib3yiiTe cjeaylOUUil psAl XMMHUYECKHX 3J1€MEHTOB.
OTtBeramu B 3aganusx 1-3 siBjsieTCA MOCJA€I0BATEIbHOCTH HU(P, MO KOTOPHIMH YKA3aHbI
XHUMHYEeCKHeE 3JIEMEHThI B JAHHOM PSAY.

1) Na 2)F 3)H 4)C 5) Li

1. OHpe,Z[CJ'II/ITC, aTOMaM, KaKuX M3 YKA3aHHBIX JJICMCHTOB, OO 3aBCPHICHUSA YPOBHSA HC
XBAaTacT OAHOT'O 3JICKTPOHA.
3anuinre B IoJIe OTBETa HOMCEpa BBI6paHHBIX 9JICMCHTOB.

OTtBeT: I:l:l

2. W3 yka3aHHBIX B psALy XMMHUYECKUX DJIEMEHTOB BBIOEpPUTE TPHU JIEMEHTA, KOTOpHIE
HAXoJAATCS B OJHOM Iiepuojie. Pacronoxute BbHIOpaHHbBIE 3JEMEHTHI B IMOpsAAKE YOBIBaHUS HX
aTOMHOI'0 pajuyca.

3anummre B 10JIe OTBETa HOMEpa BHIOPAHHBIX AJIEMEHTOB B HY)KHOM MOCIIEIOBATEIBHOCTH.

Omer: [ ] ] |

3. W3 uncna yka3zaHHBIX B PSAY JJIEMEHTOB BBIOEpHUTE J1Ba DJIEMEHTA, KOTOPHIE B
COCIMHEHUSIX MPOSBISIOT TOIBKO MOJIOKHUTEIbHYIO CTETIEHb OKUCIICHUSI.
3anuiuTe B MOJIe OTBETOB HOMEpPa BEIOPAaHHBIX 3JIEMEHTOB.
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OrTBer: I:I:I

4. W3 peyioKeHHOTo TepevHs BEIIECTB BRIOEPHUTE JIBa METAlIA, ICHCTBUEM KOTOPBIX
Ha pacTtBop cyibdata meau (1) MoKHO OTYydIUTh MEIb.
1) Kamui 2) UHK 3) 6apwuit 4) cepebpo 5) xxene30

3anuImmnTe B MOJIE OTBETOB HOMEpa BI)I6paHHBIX BCIICCTB.

OrTBer: |:|:|

o. W3 npeyio’keHHOT0 TIepeyHsl BBIOEpUTE JBa BELIECTBA, KOTOPHIE PUMEHSIOTCS KaK
BOCCTQHOBUTEJIN METAJJIOB B TUPOMETAILITYpPIUH.

1) C 2) CO2 3) SO2 4)CO 5)S

3anuuure B 110JI€ OTBETOB HOMEPA BEIOPAHHBIX BEILIECTB.

OrTBer: |:|:|

6. W3 nmpenioxeHHOro nepedHst BHIOEPUTE JBa BEILIECTBA, HA3BaHMUSIM  KOTOPBIX
COOTBETCTBYET TEPMUH «COAA» !

1) K2CO3 2)Na2CO3 3)CaCO3 4)NaHCO3 5) MgSO4

3anuIuTe B 110JIe OTBETOB HOMEPA BbIOPAHHBIX BELIECTB

OtBer I:I:|

7. VI3 mpeioKeHHOro MepeuHs BhIOEpUTE J1BAa BEILECTBA, KOTOPBIM XapaKTEPHO SIBJICHHE
AJUTOTPOIHH.

1) HaTpuin 2) cepa 3) xuciaopon 4) xnop 5) maruuit

3anuummre B 10JIe OTBETOB HOMEpA BEIOPAHHBIX BEILIECTB

OtBer
LT ]

8.YcTaHOBHTE COOTBETCTBHE MEXAY (OPMYJION OKCHAa U €r0 XapaKTepoM: K MO3HIINHY,
0003Ha4YeHHOM OYKBO#, 10oAOEpHUTE, COOTBETCTBYIOUIYIO MO3UIINI0, 0003HAYEHHYIO LU(POA.

A) N20 1) am¢oTepHBIi OKCHJT
b) Al203 2) OCHOBHBIif OKCHJT
B) NO2 3) Heco1e00pa3y UMl OKCHT
I') K20 4) KHCJOTHBIH OKCH]
3anuiuTe B Ta0IMIly BBIOpaHHbBIE IU(PBI IO COOTBETCTBYIOIIMMH OyKBaMHU.
Ortser:
A|/B|B|T

.. X v
9.3ayaHa ciieayronias cxema MpeBpaieHui: Fe FeCl3 Fe(OH)3
Onpenenute, Kakue U3 YKa3aHHBIX BEIICCTB ABJISIFOTCS BerecTBaMu X U Y.
1)CI2 2) HCI 3)KOH 4) H20 5) NaCl
3anummre B TaOJUIly HOMEpa BHIOPAHHBIX BEIIECTB M0 COOTBETCTBYIOIIUMHU OyKBaMH.
OrtBer:

XY

10. YcTaHOBUTE COOTBETCTBUE MEXY (POpPMYIIOif BEIIECTBA M PeareHTaMu, ¢ KaXKIbIM U3
KOTOPBIX 3TO BEIIECTBO MOXKET B3aUMOACHCTBOBATh. K KaXk10i mo3uiinu, 0003HaYeHHOU OyKBOH,
oI0epUTE COOTBETCTBYIOIIYIO MO3UIINIO0, 0003HAYCHHYIO LI (POH.

dopmy.ia BemecTBa PearenTsl

A) H20 1) H2S, FeO, NH3
b) H2S04 2) K, SO3, Na20
B) 02 3) CuSO4, Al, HCI
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4) BaCl2, KOH, Zn
3anummuTe B TaOIUILy BRIOpaHHBIC UG PHI TTOJ COOTBETCTBYIONTUMU OYKBaMH.

OrtBerT:

11. MeTonom 37eKTpOHHOTO OanaHca paccTaBbTe KOA(P(UIIMEHTH B YPABHEHUHU PEAKIHH
Cu + HNO3(pa36.) — Cu(NO3)2 + NO + H20
OmnpenenuTe OKUCIUTENb U BOCCTAHOBUTEITb.

12. Pemute 3amauy:
Kakoii o0bem yriekucinoro rasa BbyaenuTcs mnpu B3aumopeiictBuu 200 r kapOonara
KaJIbLIMs, cofieprkaiiero, 15 % npumeceit ¢ HEOOXOUMBIM KOJTHMYECTBOM CEPHOM KUCIOTHI.

Kpurtepun onenuBanuns

OneHka yCTHBIX OTBETOB

OtrMeTka «5» - cTaBUTCA B TOM CIly4yae, €CJIM YYallUiCs MOKa3bIBaeT BEPHOE NMOHUMAaHHE
XUMHUYECKON CYHTHOCTH PACCMaTPUBAEMBIX SBJIICHUM U 3aKOHOMEPHOCTEM, 3aKOHOB U TEOPHUH, JaeT
TOYHOE OTpe/CNICHUE U UCTOJIKOBAaHNE OCHOBHBIX MOHSATHUH, 3aKOHOB, TEOPHIA, a TAK)KE MPaBUILHOE
OIIpe/IeNIEHNE XUMHUYECKUX BEJIUYMH, UX €JUHUI] U CIIOCOOOB M3MEPEHMSI; IPABUIIBHO BBIIOJIHSAET
YEepTEeKU, CXeMbl U TpaHUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY, COINPOBOXKIAET paccKas
HOBBIMH TpPHMEpPaMH, YMEET NPHUMEHUTh 3HAaHUS B HOBOW CHTyalldd TIpU BBIIIOJHEHUU
NPAaKTUYECKUX 3aJaHUN; MOXET YCTAaHOBHUTh CBSI3b MEXKJIYy M3y4aeMbIM M paHee H3yYeHHBIM
MaTepuajoM MO KypCy XUMHHM, a TaK XK€ C MaTepHajioM, YCBOEHHBIM IO H3YYEHHIO APYTUX
IIPEIMETOB.

OrMeTKa «4» - CTaBUTCS, €CIIM OTBET YUEHHMKA YJOBIETBOPSET OCHOBHBIM TPEOOBAHUSAM K
oTBeTY Ha «5», HO JaH 0e3 MHCIOJb30BaHMS COOCTBEHHOrO IUIaHA, HOBBIX NPUMEPOB, 0€3
NPUMEHEHUsST 3HAHUNW B HOBOM cuTyauuu, O€3 HCIHOJb30BaHUS CBS3ed C paHee H3YYEHHBIM
MaTepHajioM, YCBOCHHBIM IpPH H3YYEHHM JPYTUX MPEIMETOB; €CIM YYalllMHCs JOMYCTHI OIHY
OLIMOKY UK He OoJiee IBYX HEAOYETOB U MOXKET UX UCIPABUTh CAMOCTOSTENIBHO MM ¢ HEOOJIbIION
MOMOILBIO YUUTEISL.

OtrMeTka «3» - CTaBUTCS, €CIU YyYaILUICS MPaBUIbHO MOHUMAET XUMUYECKYIO CYIIHOCTb
paccMaTpUBaEMbIX SIBIIEHUH M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTAEIbHBIC MPOOEIbl B
YCBOEGHHUH BOMPOCOM Kypca XMMUH, HE MPEMSITCTBYIOLINE JaIbHEHIIIEMY YCBOCHHUIO MPOTPAMMHOIO
MaTepuaia; yMeeT NPUMEHSTh MOJY4YeHHblE 3HAHUS TMPU pPELUIeHUH TPOCTHIX 3a1ad ¢
UCIOJIb30BAaHUEM TOTOBbIX (OpMyJl, HO 3aTpyJdHsIeTCS TMpU pelIeHUHd 3a7ad, TpeOyrommx
npeoOpa3oBaHus HEKOTOPHIX (GOpMYI; MOMYCTHI He Oojee OaHOW TpyOoil OmMOKHM U JBYX
HEJI0YeTOB, He Oosiee 0/1HOM rpy0oit U oHOM He rpyOoit omnoOku, HE Ooiee IBYX-TpeX HE rpyObIX
oOO0K, OIHOM He Tpy0olt OMMOKK U TPEX HEJOUYETOB, JOMYCTUII YEThIPE HIIU MATh HEI0UETOB.

OTtMeTKa «2» - CTAaBHUTCS, €CIIH yYAIIUICs HE OBJAJeNl OCHOBHBIMH 3HAHUSIMH U YMEHHU B
COOTBETCTBUHM C TpPeOOBaHMUSMHU HPOTpaMMbl M JIOMYCTHUJI OOJiblie OMMOOK M HEIO0YETOB, YeM
HE0O0XO0IUMO ISl OLIEHKH <3 .

Onenka nuCbMEHHBIX padoT

OT1MmeTKka «5» cTaBUTCS 32 pabOTY, BHIMOJTHEHHYIO MTOJTHOCTHIO 0€3 OIMMOOK ¥ HEOUYETOB.

OtMmeTka «4» cTaBUTCA 32 pabOTy, BBIMOJHEHHYIO TOJHOCTBIO, HO MPH HAIWYHMM B HEll HE
Oosiee oTHOM TpyOO# OMMOKHU M OJTHOTO HeJoueTa ; He 00JIee TpexX HEeA0UYETOB.

OtmeTka «3» CTaBUTCS, €CIM YUYEHHK BBIOJHHII MPAaBMIBHO HE MeHee 2/3 Bcell paboThl
WU JIONYCTHJI He Oojiee OHOM Tpy0Ooi OomuMOKM W JBYX HEI0YETOB, He Ooyiee OAHOW rpyOoi u
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oJHON HerpyOoii ommOKku, He Ooyee TpeX HErpyoObIX OMIHMOOK, OJHOW HErpyOoil OmHMOKH M Tpex
HEZ0YETOB, IPU HATUYUU YEThIPEX-TISTH HEAOYETOB.

OTMmeTKa «2» CTaBUTCS, €CIIU YUCIIO OUIMOOK M HEJIOUYETOB MPEBHICKIIO HOPMY OLIEHKH «3»
WJTU BBITIOJIHEHO TIPaBUIIBHO MeHee 2/3 Bcell paboThI.

Kpurepun onieHuBaHHMs TeCTOBBIX KOHTPOJIbHBIX PadoT.
[Ikana mepeBoa B MATHOALIHHYIO CUCTEMY OIICHKH
Otmetka «5» ctaButcs 3a BoinonHenue 90-100% paboTsl.
Otmetka «4» craButcs 3a BeinoiaHenue 70-89 % paboTsr;
Otmertka «3» craBuTCs 3a BbinojHeHue 50-69%
OTMeTKa «2» cTaBUTCS 3a BhIToJIHEHHE MeHee 50%,

Kpurtepun oneHnBaHus IKCIIEPUMEHTAJIBHBIX YMeHHUIl (J1a00paTOpHbIE U
NpaKTHYeCKHe 3aJaHu5).

OtrMmeTka «5» cTaBUTCs, e€ciid paboTa BBINOJIHEHA MOJHOCTHIO U IMPABWIBHO, CIENIaHBI
MPaBUJILHBIE HAOIOICHHS U BHIBOJIBI,

AKCIIEPUMEHT OCYLIECTBIICH M0 TUIaHY C YYETOM TEXHHKHU O€30MacCHOCTH U MPaBUI pabOTHI C
BEIIECTBAMH U 000PYIOBaHUEM;

MPOSIBIICHBl OPTaHU3AIMOHHO - TPYAOBBIE YMEHHS, MOAAEPKHUBAIOTCS YUCTOTa paboyero
MeCTa ¥ MOPAIO0K (Ha CTOJIE, SKOHOMHO UCTIONB3YIOTCS PEaKTHBHI)

OtrMeTrka «4» cTaBuTcs, ecnu paboTa BBHINOJHEHA MPABWIBHO, CIENaHbl MPaBHIbHBIE
HAOJIOACHUST W BBIBOJBI, HO NPH 3TOM JKCIIEPUMEHT MPOBEACH HE MOJHOCTHIO WM JOIMYIICHBI
HECYIIECTBEHHbIE OIIMOKU B padOTe ¢ BElIeCTBAMH U 000PYI0BaHUEM.

OtmeTka «3» cTaBUTCS, €c paboTa BBHINMOJIHEHA MPABMIIBHO HE MEHEE YeM HAIlOJIOBUHY
WIA JONyIIeHa CyIIecTBeHHas OmMOKa B XOJ€ IKCIEpUMEHTa B OOBSICHEHHM, B O(OpMIICHUU
paboThl, B COOJIOJIGHUM TPABWJI TEXHUKH OE30MacHOCTM Ha paboTe C BelIeCTBAaMH U
000pyZ0BaHUEM, KOTOPAst UCHPABIISIETCS 0 TPEOOBAHUIO YUUTEIsS

OTMmeTKa «2» CTaBUTCS, €CIIM JIOMYIIEHBI OoJiee JBYX CYIIECTBEHHBIX OMIMOOK B XOJe:
HKCIEpUMEHTa, B OOBSICHEHUH, B OGOpMIIEHUH DPAOOTHl, B COONIONEHUH NPAaBUI TEXHUKU
0e3omacHOCTH NIpu paboTe ¢ BellecTBaMU M O0OpYHOBaHUEM, KOTOpBIE y4alllUHcs HE MOXKET
UCIPABUTh JIaXKe MO TPEOOBAHUIO YUUTEIIS.

Ouenka ymMeHHUii pemiaTh pacyeTHbIe 3212491

OtmeTka «5» CTaBUTCS, €CIM B JIOTHUECKOM PACCYKIACHHU U PEIIeHUH HET OIIMOOK,
3aJjaua pemieHa paroHAIBHBIM CIIOCO00M;

OTtmeTKa «4» CTaBUTCS, €CIIU B JJOTMYECKOM PAaCCYKICHUU U PELICHUS HET CYILECTBEHHbIX
omMOOK, HO 3ajlaya pellleHa HEepalMOHAJbHBIM CIOCOOOM, WM JONyHIeHO He Ooyiee ABYX
HECYIIECTBEHHBIX OLIHOOK.

OtmeTka «3» CTaBUTCS, €CIIM B JIOTHYECKOM PACCY)KICHUU HET CYIIECTBEHHBIX OIIMOOK,
HO JIONyIIeHa CYIIeCTBEHHAas OINOKa B MAaTeMAaTHYECKUX pacueTax.

OtrMeTKa «2» CTaBUTCS, €CITM HWMEETCs CYIIECTBEHHbIE OMIMOKA B JIOTHYECKOM
pacCyKJIeHUU U B PEILICHUH.

OueHka yMeHUil pelmiaTh IKCIePUMEHTAJbHbIE 3212491

IIpu oreHKe TOro yMeHHs CIelyeT YUUTHIBaTh HAONIOJCHHS YUUTENs U MpeabsBIsieMble
YUYAIIUMCS Pe3YJIbTaThl BHITOTHEHHS OITBITOB.

OtmeTka «5» CTaBUTCS, €CIM IUIaH PELICHUs 337a4ll COCTaBJIEH MPAaBUIBHO, OCYIIECTBICH
o100p XUMHUYECKUX PEaKTUBOB U 000PYI0BaHMUs, JAHO MOJIHOE OOBSICHEHNE U ClIETaHbl BBIBOIBI.

OTtMmeTKa «4» CTaBUTCS, €CIH IJIaH PEIICHUsI COCTABJICH MPAaBUIIBHO, OCYIECTBICH 000D
XUMHUYECKUX PEaKTHBOB M 000PYI0BaHUs, JOIMYIIIEHO HE O0jee IBYX HECYIIECTBEHHBIX OIMMOOK (B
OOBSICHEHUH U BBIBOJAX ).

OtMeTKa «2» CTaBUTCS €CIIM IUIAH PEIIEHUs COCTaBJIEH MPaBUIBHO, OCYIIECTBIEH MOJ00D
XUMHAYECKHX PEaKTHBOB M 00OpYyJOBaHHMSA, JIOIMYIEHA CYIIECTBEHHAs OMIMOKAa B OOBSCHEHUU U
BBIBOJIAX.
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OtmeTKa «2» CTaBUTCA, €CIIM JIOMYIIEHBI JBE W Oosee OmMOKH (B IUIaHE pPELICHHS, B
o100pe XMMUYECKHX, PEAKTUBOB U 000pY10BaHHUs, B OOBSICHEHUU U BBIBOJIAX).

KoHTpoJIbHO-U3MepHuTeIbHbIE MAaTEePHAJbI
a1 odyqarommxcs ¢ OB3

KOHTpOJ’IbHﬂﬂ paGOTa Nel mo Teme «XuMHuYecKue Pp€aKIuu B pacTBopax 3JIEKTPOJIUTOB»

1.Vkaxute Ha3BaHUS JABYX CHJIBHBIX 3JCKTPOJIUTOB:
6) OpomwuI HATPHUS
7) TIUIaBHKOBasi KUCIIOTA
8) asorucras KHCIOTA
9) rUaPOKCH IIMHKA
10) cynbdat maraust

2.Vxaxute GOpMYIBI ABYX 2EKTPOITHTOB:
6) SO,
7) Cu(OH),
8) Li,SO,
9) CeH1206
10) NaH

3.C xakuMH JIByMs U3 MIEPEUHCIICHHBIX BEIECTB OyaeT B3aumoaencTBoBarh Hutpat meau (11):
6) Fe,O3
7) HNO3
8) Ba(OH);
9) HCI
10) K,S

4.C xakuMHU JBYMsI U3 MIEPEUHUCICHHBIX BEIIECTB OYyAEeT B3aUMOICHCTBOBATh OKCHU/T JINTHSI.
6) CaO
7) HySO4
8) ZnBr,
9) KOH
10) H,O
5.0cy1ecTBUTE MPEBPAIICHUS, COCTABETE MOJICKYJISIPHBIC YPABHCHUS
BaO — Ba(OH); — BaCl, — BaSO,

KountpoabHas padora Ne 2 no teme «HeMeTa/uIbl M UX COeTHHEHUSD)

1.C xakumu u3 BemiecTB Gopmyisl KoTopeix:SO,, KOH, CaO, Mg,N,Os, H,, Na,COs
pearupyer pa30aBiCHHAs a30THAs KUCIIOTA.

2.3aKOHYHTE CXEeMy TepMHuecKoro paszioxeHuss Hutpata Hatpus: Na NO; = X + Oy
PaccraBpTe K03hDHUITHEHTHI.

3.CoxkpalleHHOEe HOHHOE YpaBHEHHUE: Ba?* + SO,*= BaSO..

4.Jlana nernoyka npesparieHuii: P ---- P,Os ---- H3PO,4 ---- NazPO,
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Kountpoabsnas padora Ne 3 mo teme «MeTaJIbl M UX COETMHEHUD)

1.CoctaBuTh ypaBHEHHUS pEAKIMM, XapaKTEPU3YIOIIMX XHMHYECKHE CBOWCTBA JIUTHS.
Peakuuu paccmarpuBare B cBete Teopun OBP u TOJl. [lath Ha3BaHMsT M XapaKTEPUCTUKU
MOJTYYEHHBIM COETUHEHUSIM.

2. CocTaBUTh ypaBHEHUS pPEAaKLUN [yl IEPEXO/I0B:
Be — BeO — Be(NO3)z — BG(OH)Q — KzBEOz — BeSO4

3. [lpuBectu xumMuyeckue (GOpMyIbl CACAYIOUIUX COCAMHEHUN: MAarHUTHBIA  KEJIE3HSIK,
YKEJIe3HbIN KOJTueaH, KAMEHHAs COJb.

HUroroBasi KOHTpPOJILHAsI padoTa 3a Kypc XuMuHM 9 Kiacca

Jas BbInoJiHeHus 3aganuil 1-3 ucnoJib3yiiTe cieaylOUUil psAJx XMMHUYECKHX 3J1€MEHTOB.
OtBeramMu B 3a1aHusx 1-3 siBjsieTcsl M0C/I€0BATEIbHOCTH HU(P, M0 KOTOPHIMHU YKA3aHbI
XUMHUYeCKHe 3JIeMEeHThI B JTaHHOM Psay.

2) Na 2)F 3)H 4)C 5) Li

1.0Hp€IlGJII/ITe, aTOMaM, KaKuX M3 YKAa3aHHBIX 3JICMCHTOB, 10 3aBCPLICHHA YPOBHS HC XBATACT
OZIHOI'O 3JICKTPOHA.
3anuiunTe B IOJIe OTBETA HOMCEpa BI)I6paHHI)IX 9JICMCHTOB.

OrTBerT: I:I:l

2.13 yka3aHHBIX B PsIly XUMHUECKUX JIEMEHTOB BBIOEPUTE TPH JIEMEHTA, KOTOPbIE HAXOAATCS
B OJHOM nepuoje. Pacnosnoxxure BbIOpaHHBIE 3JIEMEHTHI B MOPsIIKE YObIBAHUS UX aTOMHOTO
panguyca.

3anuiuTe B MOJI€ OTBETa HOMEPA BEIOPAHHBIX 3JIEMEHTOB B HY>KHOH MOCIE10BAaTEIbHOCTH.

Omer: [T [ |

3.13 uncna YKa3aHHBIX B PAAy 3JICMCHTOB BLI6epI/ITe ABa 3JICMCHTA, KOTOPBIC B COCANHCHUAX
MMPOABJIAIOT TOJBKO ITOJOKHUTCIBbHYIO CTCIICHb OKUCJICHUS.
3amuinTe B IMOJIe OTBETOB HOMCEpa BBI6paHHLIX QJICMCHTOB.

OTtBerT: I:I:‘

4113 mpeIioKEHHOTO TIEPEYHsI BEIIECTB BHIOGPUTE JBa METalia, JEHCTBHEM KOTOPBIX Ha
pactBop cynbdara meau (1) MOXHO TOTYIUTH METb.

1) xamwmit 2) IUHK 3) Gapwuit 4) cepebpo 5) )kene30

3anummre B 10JIe OTBETOB HOMEPA BEIOPAHHBIX BEIIECTB.

OTtBeT: |:|:|

5.3 mpennokeHHOro TMepedyHs BbIOEpUTE J/Ba BEIIECTBA, KOTOPHIE MPUMEHSIOTCS Kak
BOCCTaHOBHUTEIIA METAJIOB B TUPOMETAITYPTUH.
1) C 2) CO2 3) SO2 4)CO 5)S

3anuImuTe B OJIE OTBETOB HOMCpa BBIGpaHHI:IX BCIICCTB.

OrTBer: I:I:l

6.3 npennoxeHHOro nepeyHsl BIOEpUTE /1Ba BEUIECTBA, HA3BaHUSAM KOTOPBIX COOTBETCTBYET
TEPMHH «COHAA»:
1) K2CO3 2)Na2C0O3 3)CaCO3 4)NaHCO3 5) MgSO4
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3anuImuTe B OJIE OTBETOB HOMCpa BBIGpaHHI:IX BCIIICCTB

OTtBer I:I:l

7. U3 npenioKeHHOro mepeyHsl BRIOSPUTE JIBa BEUIECTBA, KOTOPHIM XapaKTEPHO SIBICHHE
AJUTOTPOTIHH.

2) HaTpui 2) cepa 3) KuCIOpOI 4) xao0p 5) maruui

3anuimuTe B MOJIe OTBETOB HOMEPA BEIOPAHHBIX BEIICCTB

OTtBeTr
LT ]

8. YcraHoBUTE COOTBETCTBUE MEXKTY (DOPMYJIOH BEIIECTBA M peareHTaMt, C KaXIbIM U3
KOTOPBIX 3TO BEIIECTBO MOXKET B3auMoIeicTBOBaTh. K Kax 10l mo3ummu, 0003Ha4eHHOH OYKBOA,
moAOeprTe COOTBETCTBYIOIIYIO IMO3UITUIO, 0003HAUYCHHYIO TIU(PPOH.

®opmyJia BellecTBA PeareHtnl

A) H20 1) H2S, FeO, NH3
B) H2S04 2) K, SO3, Na20
B) O2 3) CuS04, Al, HCI

4) BaCl2, KOH, Zn
3anuiuTe B Ta0NHIly BRIOpaHHbBIE [U(PHI O] COOTBETCTBYIOUIMMH OYKBaMHU.

OrtBerT:

Kpurepuu onenuBanuns

OuneHka yCTHBIX OTBETOB

OrMeTka «5» - cTaBUTCA B TOM CIIydae, €CJIM YYalllMICs MMOKa3bIBAE€T BEPHOE INOHUMAaHHE
XUMHYECKON CYHTHOCTH PAaCCMaTPUBAEMBIX SBJICHHUM M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH, 1AET
TOYHOE OIPEACIECHUE U UCTOJKOBAHNE OCHOBHBIX IOHATUH, 3aKOHOB, TEOPHI, a TAK)KE MPABUIBLHOE
oTpesieNIeHNe XMMHUYECKUX BEJIMYMH, UX €IUHUI] U CIIOCOOOB M3MEPEHUS; MPaBUIIBHO BBITOJHSAET
YEepTEeKU, CXeMbl U TpadUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY, COIPOBOXAAET paccKas
HOBBIMHU [pUMEpPaMH, YMEET TNPUMEHUTb 3HAHUS B HOBOM CHUTyallUH I@IpU BBIOJIHEHUU
IIPAKTUYECKUX 3aJaHUM; MOJKET YCTAHOBUTH CBSI3b MEXAY H3Y4aeMbIM U DPaHEE H3YYCHHBIM
MaTepuajoM MO KypCy XUMHHM, a TaK >X€ C MaTepHalioM, YCBOEHHBIM IO H3YYEHUIO APYTHUX
IIPEIMETOB.

OtMeTKa «4» - CTaBUTCS, €CJIM OTBET YUEHHMKA YAOBIETBOPSET OCHOBHBIM TPEOOBAaHUSAM K
oTBEeTY Ha «5», HO JaH 0e3 MHCIOJb30BaHUS COOCTBEHHOTO IUIaHA, HOBBIX MNPUMEPOB, 0Oe3
NPUMEHEHUsST 3HAaHUW B HOBOM cuTyauuu, Oe3 HCIHOJIb30BaHUS CBsi3ed C paHee H3Y4YEHHBIM
MaTEpUajIOM, YCBOEHHBIM IPU H3YYEHUU APYTUX IMPEAMETOB; €CIM YYaIUMICS JOMYCTUI OOHY
olIMOKY UK He Oosiee IBYX HEAOYETOB U MOXKET UX MCIPABUTh CAMOCTOSATENHHO UM C HEOOBIION
MTOMOUIBIO YUUTES.

OtrMeTka «3» - CTaBUTCS, €CIU YYAILUICS MPaBUIbHO MOHUMAET XUMUYECKYIO CYIIHOCTb
paccMaTpUBaEMbIX SIBIIEHUH M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OT/AEIbHbIE MPOOEbl B
YCBOGHHMH BONPOCOM Kypca XMMUH, HE MPEMSATCTBYIONINE albHEHIIEMy YCBOEHUIO IPOrPaMMHOTO
MaTepuanga; yYMEeT IMPUMEHATh IIOJyYEHHbIE€ 3HAHMA IIPU pEIIEHHH MPOCTBIX 3ajad ¢
UCIIOJIb30BAaHUEM TOTOBBIX (OpMyJ, HO 3aTpyJdHSETCS MpH peIIeHUuH 3a4ay, TpeOyroImux
npeoOpa3oBaHus HEKOTOPHIX (GOpMyN; IOMYCTHI He Oonee OaHOW rpyOol oOmmOKu U JIBYX
HEJI0YeTOB, HE OoJiee OJTHOM TPyOOoit M OJHOU He rpy0oit omuoOKU, He 0oJiee ABYX-TPEX HE TPYOBIX
oKOO0K, OHOM He rpy0oit OIMOKU U TPEX HEAOUETOB, JOMYCTHII YEThIPE UIIH MATh HEJOYETOB.
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OTMeTKa «2)» - CTaBUTCS, €CITU yYaIIUKCS HE OBJa/e] OCHOBHBIMU 3HAHUSIMU M YMCHUU B
COOTBETCTBUHM C TPEeOOBAHMSIMH MPOTPaMMbl U JIOMYCTHJI OOJblIe OMMOOK M HEAOYETOB, YEM
HE0OXO0IUMO TSI OIIEHKH <3 .

OuneHka nuCbMeHHBIX padoT

OtMmeTka «5» cTaBuUTCS 32 pabOTY, BHIIOTHEHHYIO IMOJIHOCTHIO 0€3 OMMOOK U HEJOYETOB.

OtMeTKka «4» cTaBUTCS 32 pabOTY, BBHINOJIHEHHYIO MMOJHOCTBIO, HO MIPU HAJMYWUU B HEH HE
0osee oHOM TPy0OIi OMIMOKH U OJTHOTO HEeJ0UeTa ; He 00Jiee TpeX HEeAOUYCTOB.

OT1meTka «3» CTaBUTCS, €CJIM YYCHUK BBIMOJIHWI MPAaBHIBHO HE MeHee 2/3 Bcel paboTh
WINA JOMYCTHI He Ooyiee OfHOM rpyOOH OmmMOKM M ABYX HEIOYETOB, HE Oosiee OgHOU rpy0Ooil u
OJIHOW HerpybOoi omuOku, He Oojee Tpex HerpyObIX OmMOOK, OJHON HErpyOoH OmMOKH U Tpex
HEJ0YETOB, IPU HATMYUHU YETHIPEX-TISTH HEA0UYCTOB.

OtMeTKa «2» CTaBUTCS, €CIIH YUCIIO OMUOOK U HEJAOYETOB MPEBBICHIIO HOPMY OLEHKHU <«3»
WM BBITTOJIHEHO TIPAaBUIIBHO MeHee 2/3 Bceil paboThl.

Kpurtepun oneHnBaHus TECTOBBIX KOHTPOJIbHBIX padoT
[Ikana nepeBoja B MATUOAILHYIO CUCTEMY OLICHKU
OtmMmetka «5» craButcs 3a BoinosiHenue 90-100% paboTsl.
Otmetka «4» ctaBuTcs 3a BoinonHeHue 70-89 % paboTsr;
OtMmeTtka «3» craButTcs 3a BoinojHeHue 50-69%
OTMeTKa «2» cTaBUTCS 3a BhIToJHEHHE MeHee 50%,

Kpurepun oneHuBaHus 3KcNepMMEHTAIbHBIX YMEeHHH (J1a00paToOpHbIE U
NpaKTHYEeCKHeE 3aaHMs1).

OrMmerka «5» cTaBuTCs, €ciii pabdoTa BBINOJIHEHA MOJHOCTBIO U IPAaBWIBHO, CJEJIaHBI
MIPaBUJIbHBIE HAOIOICHNS U BBIBOJIBI,

SKCIIEPUMEHT OCYLIECTBIICH I10 IUIAHY C YYETOM TEXHUKHU O€30MacHOCTH U MPaBUI pabOTHI C
BEIIECTBAMH U 000PYIOBaHUEM;

MPOSIBJIEHBl OPTaHU3aLMOHHO - TPYAOBbIE YMEHHS, MOAJEPKUBAIOTCS YHCTOTa paboYero
MecTa ¥ MOPAJIO0K (Ha CTOJIE, 5KOHOMHO UCIIOJIb3YIOTCS pEaKTHBBI)

OrMmerka «4» cTaBuTCs, ecinM padoTa BBHIIOJHEHA MPaBWIBHO, CHENaHbl IpaBUJIbHbBIE
HaOJIIOACHUS U BBIBOJBI, HO MPH 3TOM SKCIEPHUMEHT MPOBEAEH HE MOJHOCTHIO WIIM JOMYILICHbBI
HECYIIECTBEHHbIE OLIMOKHU B paboTe ¢ BElleCTBAMU U 000pYI0BaHUEM.

Otmerka «3» cTaBuTCs, €ciau paboTa BBINOJIHEHA MPAaBUIBHO HE MEHEE YeM HaloJIOBUHY
WIM JIOMYIIEHA CYIIECTBEHHas OIMMOKAa B XOJie IKCIIEPUMEHTa B OOBSICHEHUHU, B OPOPMIICHUU
paboTbl, B COOJIOAEHUM TMpaBWJI TEXHUKH Oe3omacHOCTH Ha paboTe ¢ BelecTBaMH U
00opyIoBaHUEM, KOTOPAst UCIIPABIISETCS MO TPEOOBAHUIO YUUTEIS

OTmeTKa «2» CTaBUTCS, €CIIM JIONMYIIEHbl Oojiee BYX CYIIECTBEHHBIX OIIMOOK B XOJE:
SKCIIEPUMEHTa, B OOBSICHEHHWH, B OG(OpMIEHUH pabOThl, B COONIIOJIEHUU TMPAaBUI TEXHUKHU
0e30macHOCTH NpH paboTe C BeIecTBaMH M OOOPYJOBAaHUEM, KOTOpBIE YYAIIMHCS HE MOXKET
UCIPABUTH JJaXKe M0 TPEOOBAHUIO YUUTEIS.

Ounenka ymMeHH#i peliaTh pacyeTHbIe 3212491

OtMeTKa «5» CTaBUTCS, €CIIU B JIOTHUYECKOM PACCYKJIEHUU U PEIIEHUH HET OIIMOOK, 3a/1a4a
peleHa paluoHaIbLHBIM CIIOCOO0M;

OtMeTKa «4» CTaBUTCSI, €CIIU B JIOTHYECKOM PACCYKJIEHUU U PEUICHUH HET CYIECTBEHHBIX
omnOOK, HO 3ajaya pelleHa HepaloOHAIBHBIM CIIOCOOOM, WM JOMYIIeHO He Ooiee IBYX
HECYIIECTBEHHBIX OIIMOOK.

OrMmeTtka «3» CTaBUTCS, €CIIN B JIOTUYECKOM PACCYXACHUU HET CYLIECTBEHHBIX OLIMOOK, HO
JONyLIeHa CYIIECTBEHHAas OINOKa B MAaTEMaTHYECKUX pacyeTax.

OrMeTka «2» CTaBUTCS, €CIM HMEETCS CYIIECTBEHHbIE OIIMOKM B JIOTHYECKOM
pacCyKIEHUU U B PEILICHUH.

Onenka ymMeHHii peliaTh IKCIIepHMEHTAJIbHbIC 32/1a4H
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[Ipu omeHKE TOTO yMEHHS CIEAyeT YYUTHIBATH HAOIIOJACHHS YUUTENS U MPEAbIBISICMbIC
yUYaIUMCs pe3ybTaThl BHIIIOJIHEHUS OIBITOB.

OT1MmeTKa «5» CTaBUTCS, €CIIU IJIaH PEIICHUs 3a7a4d COCTaBJIEH MPaBUIbHO, OCYILECTBIICH
Mo100p XUMHUYECKUX PEaKTUBOB U 000PYI0BaHMUs, JAHO MOJIHOE OOBSICHEHNE U ClIETaHbl BBIBOIBI.

OT1MmeTKa «4» CTaBUTCS, €CJIM IJIaH PEIICHUsI COCTaBJICH MPAaBUIIBHO, OCYILIECTBIICH 0100p
XUMHUYECKUX PEaKTUBOB U 00OpYyIOBaHUS, JOMYIIEHO HEe Oosiee ABYX HECYIECTBEHHBIX OIIMOOK (B
OOBSICHEHUH U BBIBOJIAX ).

OTMeTKa «2)» CTaBUTCS, €CIIM IUIAH PEUICHUS] COCTABIICH MPaBUIBHO, OCYIIECTBIEH MOI00D
XUMHYECKUX PEAaKTUBOB M OOOPYIOBAaHHWsI, JOIMYIICHA CYIIECTBEHHas OMMOKa B OOBSCHEHUH U
BBIBOJIAX.

OTrMeTKa «2» CTaBUTCS, ©CJH JOMYIICHBI JBE W OoJjiee OmMUOKK (B IUIAHE PEIUICHHS, B
mo0ope XUMUYECKUX, PEAKTUBOB U 000PYAOBaHUS, B O0BICHEHUH U BHIBOJIAX).
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