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IHosicHuTEeNLHAA 3aIIUCKA

HopmaTtuBHbIe JOKYMEHTBI, 00ecneYrBaoIHe peajn3anuio NporpaMmsbl

3akoH ot 29 nexabps 2012 roga Ne 273 "O6 ob6pazoBanuu B PO".

TunoBoe monoxkeHue 00 oOmeobpazoBaTenbHOM yupexaenun (pea. ot 10.03.2009),
yTBepkJIeHHOe nocTaHoBiIeHueM [IpaBurensctea PO ot 19 mapra 2001 romga Nel96.

3. CanutapHo-3nujeMuoioruueckue npaswia u  HopmatuBbel CanlluH 2.4.2.2821-10
«CaHuTapHO-3MHIEMHOJIOTHYECKHE TPeOOBAaHUS K YCIOBUSAM M OpraHM3alMd OOydyeHHs B
00111€00pa30BaTENbHBIX YUPEKACHUAK», 3aperucTpupoBanHbie B Muntocte Poccun 03 mapra
2011 roma, peructpaurioHHslii Homep 19993.

4. @epnepanbHbli 0a3uCHBIN y4yeOHBINM MIaH A oO0IIeoOpa3oBaTeNbHBIX yupexaeHuit PO
(ITpukxaz MO P® OT 09.03.2004 Ne 1312).

5. ®enepanbHBII KOMIIOHEHT TOCYIapCTBEHHOT0 cTaHAapTa obiero oopasosanus (I[Ipukaz MO
P® OT 05.03.2004 Ne 1089). CtangapT oCHOBHOTO 00111ero 00pa30oBaHUs 1O XUMHH.

6. ®DenepanbHBIN epeueHb YUeOHUKOB, PEKOMEHIOBAHHBIX MUHUCTEPCTBOM 00pa30BaHMs U
Hayku Poccutickoit deneparnuy K UCIOIB30BaHUIO B 00pa30BaTEIILHOM IIPOIIECCE B
0011e00pa30BaTeNbHBIX YUpeKaeHUAX, Ha 2018/2019 yueOHbIii rof, yTBep:KICHHbIH
npuka3zoM MuHHUCTEpCcTBa 00pa3oBanus u Hayku Poccuiickoit deneparuu ot 28 nexadps
2018 r. Ne 345.

7. IlpumepHble IporpaMMbl 10 XUMHUH, Pa3pabOTaHHbIE B COOTBETCTBUU C TOCYAapCTBEHHBIMU

obpa3oBaTenbHbIMU cTanAapTamu 2004 r.

O6mactHol 3aK0H «O0 00pa3oBaHUU B Y IbTHOBCKOU 00JIaCTHY.

9. O.CTI'abpuensn , C.A. CnankoB. Xumus. Paboume mnporpammsbl. [Ipenmernas nuHuUs
yaeOnnkoB O.C.I'abpuensna, U.I'.OctpoymoBa, C.A.CnagkoBa 8-9 kiacchl: yueb.mocobue
Ui o01eoOpa3oBat. opranusanuii: 6a3oBsiit ypoBens/ O.C.I'abpuensn, C.A. CnagkoB. —M.:
IIpocsemenue, 2019.

N —

*®

Pabouas mporpamMma yueOHOTro Kypca XUMHM 9 Kilacca COCTaBlieHa Ha OCHOBE TpeOOBaHUI
dr'oC 000, IIpumepHOil TPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUsA IO XHUMHH
001eo0pa3oBaTENbHBIX yupexaeHul, aBTopckoi I[Iporpammsl kypca xumum s 8-9 KiaccoB
obmeobpaszoBarenbHbix yupexaenuit/ O. C. INabpuensH, C. A. CnaakoB — M. : I[IpocsemnieHue,
2019., 6a3ucHOrO Y4eOHOrOo IIaHa.

PaGouast mporpamMmma kypca XuMum pazpadoTtaHa Kk yueOHuky aBTopoB O. C. 'abpuensna, U. I'.
OctpoymoBa, C. A. CrnagkoBa. M. : Ilpocemenune, 2019. Otor yueObnuk Bxoaut B DeaepanbHbIIA
nepevyeHb YUeOHUKOB, yTBEPKIeH MUHUCTEPCTBOM 00pa3oBanus U Hayku PD. YueOHuK nmeeT rpud
«lonymeno MunuctepcTBoM o0pazoBanust PDy.

PaGouas mporpaMMa mO XMMHHU: KOHKPETH3UpPYeT NOJoXKeHHs DyHIAaMEHTaIbHOro sjpa
coliepKaHusi OOY4YeHHsS XHMHH C YYETOM MEXKIPEIAMETHBIX CBSi3el Y4eOHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA; OMpEAENseT MOCIEe0BATEIbHOCTh U3YUEHUS! €IUHMIL COIACpPKAHUSA
o0y4eHHus XUMHH U GOpMUPOBaHUS (pa3BUTHs) OOLIMX Y4EOHBIX U CHEIM(PUUECKUX MPEIMETHBIX
YMEHUH; 1a€T OPUEHTUPOBOYHOE paclpeiesieHre y4eOHOro BpeMEHH! 110 pa3zeiaM U TeMaM Kypca B
MOJJAJIbHOCTHU «HE MEHEE».

CopneprkaHue MporpaMMbl HalpaBI€HO Ha OCBOEHHE 3HAHMN U Ha OBJAJCHME YMEHUSMHU Ha
06a30BOM ypOBHE, UTO COOTBeTCcTBYeT OOpa3oBarenbHOM mporpamme mkojisl. OHa BKIIOYAET Bce
TEMBbl, INPEAYCMOTPEHHbIE (enepaabHbIM TOCYAaPCTBEHHBIM O00pa30BaTENIbHBIM CTaHIAPTOM
OCHOBHOTO 00111er0 00pa3oBaHUs IO XMMUU M aBTOPCKOW MPOTpaMMOil yueOHOro Kypca.

Ilesan n3yvyeHus Kypca
Dopmuposanue y yaammxcs HEeJIOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA.




Pa3zeumue 103HaBaTEILHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
ydaluxcs B IPOLECCE HW3YyYEHUs XMMHUYECKOW HAayKM M €€ BKJIAJa B COBPEMEHHBIM HAay4HO -
TEXHUYECKHUI Mporpecc; (OpMHUPOBAHNE BAKHEUIINX JOIMYECKHX ONEpaluidi MbIIUICHUS (aHaIu3,
CHHTE3, 0000111eHNe, KOHKPETU3allks, CPAaBHEHUE U JIp.) B MIPOLIECCE MO3HAHUS CUCTEMbI BayKHEHIITNX
MIOHATHM, 3aKOHOB U TEOPUI O COCTaBE, CTPOEHUH, CBOMCTBAX U IPUMEHEHUN XUMUYECKUX BEIIECTB.

Bocnumanue y0exn1EHHOCTH B TOM, YTO NMPUMEHEHHE MOJYYEHHBIX 3HAHUNW U YMEHUHU MO
XUMHH SIBIISIETCS OOBEKTUBHONW HEOOXOJUMOCTHIO JUIsi Oe30macHoil paboThl ¢ BEIIECTBAMH H
MaTepuagamu B ObITY M Ha IIPOU3BOJICTBE.

Ilpoekmuposanue u peanuzayusa  BbITYCKHUKAMM OCHOBHOW  IIKOJIBI  JIMYHOU
o0pa3oBaTeNbHON  TpPaeKTOpPWH: BBIOOp Tpodumiast OOydeHHss B  CTapIIeH KON  WIH
npodeccnoHaTEHOTO 00Pa30BaTEIBLHOTO YUPEKICHHUS.

Osnaoenue K104uesviMu KOMNemeHyuAMU: y4eOHO-TI03HaBaTebHBIMH,
WH(OPMAIIMOHHBIMHU, IICHHOCTHO-CMBICTIOBBIMU, KOMMYHUKATHBHBIMHU.

[IpennaraeMslif Kypc OTIMYaeTCs OT APYTUX KYPCOB XMMHUH OCHOBHOT'O 00111ero 00pa3oBaHus,
BKIIOYEHHBIX B @DenepaibHbIl NepedyeHb Y4YeOHUKOB, HAJTMUYMEM BaKHBIX MeETOAUYECKHX
0CO0EHHOCTEI.

3agayaMu u3ydeHusi y4eOHOro npeamera « XuMush» B 9 kiacce sBISIIOTCS:
yuyeOHbIe: ()OPMUPOBAHHE CUCTEMbl XMMUYECKUX 3HAHMMA KaK KOMIIOHEHTAa €CTECTBEHHOHAYYHOU
KapTUHBI MUDA;
pPa3sBHBaAIOIIUE: PA3SBUTHUE JIMYHOCTH 06yqaloumxc;1, HUX HWHTCJUICKTYAJIbHOC W HPABCTBCHHOC
COBEpIICHCTBOBaHKE, (POPMHUpPOBAHHE Yy HUX TYMaHUCTHYECKMX OTHOIIEHUH M HKOJIOTHYECKU
11€J1ec000pa3HOr0 OBEICHUSA B OBITY U B TPYIOBOW ACATEIbHOCTH;
BOCIHUTATENbHbIE: (OpPMHPOBaHHE yMEHUW Oe30macHOrO OOpamieHusi ¢  BEIIEeCTBAMH,
MCTOJIb3yEMBbIMU B MTOBCEIHEBHOM JKM3HU; BhIpaOOTKA MOHMMAaHUs OOIIECTBEHHON MOTPEOHOCTH B
pa3BUTHUH XUMUH, a TaKke (OPMHUPOBAHNE OTHOLLIEHUS K XUMHUHU KaK K BO3MOKHOM 00acTu Oyayiei
MPAKTUYECKOU JIEATETbHOCTH.

O0mast xapakTepucTHKa Kypca «XumMus 9»
B cootBerctBUM ¢ DenepanabHBIM T'OCYIapCTBEHHBIM 00pa3oBaTEIbHBIM CTaHJAPTOM OCHOBHOTO
o0miero o0pa3oBaHUs ydalluecs [OJDKHBI OBJIAJETh TAKUMHU I103HABATEIbHBIMU YUE€OHBIMU
JEeWCTBUSAMH, KaK yMEHHE (OpMyTUpOBaTh MPOOJIEMY U THIIOTE3Y, CTABUTH IIENU U 33/1a4H, CTPOUTH
IUTaHBl TOCTHIKEHUS 1LIeJIell U pelleHHs] MOCTABJIEHHBIX 3a/1a4, MPOBOAUTh IKCIEPUMEHT M Ha €ro
OCHOBC J1€JIaTb BBIBOJAbI U YMO3AKIIFOUCHUS, IPCACTABIIATE UX U OTCTAUBATH
CBOIO TOUKy 3peHus. Kpome 3Toro, yuvamuecss IOJDKHBI OBJIAJETh MPHEMaMU, CBSI3aHHBIMH C
OIMPCACIICHUCM HOHITHH: OrpaHn4uvBaTb UX, OIIHUCBIBATH, XapaKTCPU30BaTb W CPABHUBATL.
CrnenoBaTenbHO, IPU U3yUYEHUU XMMUU B OCHOBHOM IIKOJIE y4allluecs AOKHbBI OBJIa€Th y4eOHBIMU
,Z[GI>'ICTBI/I$IMH, MO3BOJIAIOIIUMA UM OOCTHUYL JIMYHOCTHBIX, IMPECAMCTHBIX W MCTAIIPCAMCTHBIX
00pa30BaTeNbHBIX PE3YIbTATOB.
[Ipemyiaraemas mporpaMMa o XMMHH packpbIBaeT BKJIAJ yUeOHOTO IpeaMeTa B JOCTIKEHHE LieIen
OCHOBHOT0 00111eT0 00pa30BaHus U ONpEIeNsieT BaXKHEHIINE co/lepKaTeNbHbIe JIMHUN ITpeIMeTa:
* BeIIeCTBO — 3HAHUA O COCTAaBE€ U CTPOCHUHU BCUICCTB, UX Ba)KHEUIITHUX (I)I/IBI/I‘IGCKI/IX u
XAMHUYECKHX CBOMCTBAX, OMOJIOrMYECKOM JIEHCTBUN;
* XMMHYeCKasl PeaKkiusi — 3HAHUS 00 YCIOBUSIX, B KOTOPBIX MPOSBISIOTCS XUMHUECKHE CBOMCTBA
BELIECTB, CIIOCO0aX yNpaBieHUsI XUMUYECKUMHU IPOLIECCAMU;
* IPMMeHEeHHUe BelleCTB — 3HAHUS U ONBIT MPAKTHYECKOU JIEATETbHOCTH C BEIIECTBAMU, KOTOPbIE
HauboJee YacTo yrnoTpeOIsItOTCS B TOBCETHEBHOM KU3HU, IIIMPOKO UCIIONIB3YIOTCS B
MIPOMBILIIIEHHOCTH, CEJTbCKOM X0351CTBE, Ha TPAHCIIOPTE;
* I3bIK XMMMU — CHCTEMa BOXHEHIINX NOHATUNH XUMHUU U TEPMUHOB, B KOTOPBIX OHU
OIMUCBIBAIOTCA, HOMCHKJIaTypa HCOPraHMYCCKUX BCIICCTB, T. €. UX HA3BAHUA (B TOM YHUCJIC U
TPUBHUANIBHBIE), XUMHUECKHE (DOPMYIIBI U YPaBHEHHUSI, a TAKXKe MpaBuIIa epeBoia HHPOPMAIUH C
€CTECTBCHHOTI'O sA3bIKA HA A3bIK XUMHWU U 06paTHO.



ITpu orbope comep:kaHusi, KOHKPETU3UPYIOUIETO MPOTpaMMy, YUHUTHIBAJIOCh, YTO Mepea OOIIHUM
o0pa3oBaHWEM HE CTOWT 3ajada Mpo(eCCHOHATLHOMN MOJATOTOBKH 00YYaIOIMUXCsA. ITO OMPEaeIIniIo
MOCTPOEHHE Kypca Kak OOIIEKYJIbTYpHOI'O, HANpaBJIEHHOTO, MPEXIe BCero Ha (opMupoBaHue U
pa3BUTHE MHTEpECa K U3yUYCHUIO XMMUU. YUTE€Ha OCHOBHAsE 0COOEHHOCTh OJPOCTKOBOTO BO3pacTa
— HayajJo Iepexoja OT JAETCTBa K B3POCIOCTH, KOTOPBIH XapaKTEpU3yeTCs pa3BUTHEM
MTO3HABATEIHHOU CepHI.

Ha sTane ocHOBHOrO 00111€r0 00pa30BaHUsI IPOUCXOIUT BKIIFOUYCHHUE 00YJaIOIUXCs B MPOSKTHYIO U
HCCIIEI0BATENBCKYIO JE€SITEIbHOCTh, OCHOBY KOTOPOW COCTABIISAIOT TaKME YHUBEPCAIbHbIE yueOHbIE
JeWCTBUS, KaK YMEHHE BHJIETh MPOOJIEMBI, CTaBUTh BOMPOCHI, KiIacCU(UIIMPOBATh, HAOIIOIATD,
IIPOBOJIUTH SKCIEPUMEHT, J1€1aTh BBIBOJBI U YMO3AKIIIOUEHHUs, OOBSCHATH, JOKa3bIBaTh, 3allUIIATh
CBOM MJIEU, JaBaTh onpeaeacHus NoHITUIM. Cro/ia k€ OTHOCATCS IPUEMBI, CXOJHBIE C OIPEECIICHUEM
MOHATUI: OIIMCAHUE, XapaKTEePUCTHKA, Pa3bsICHEHNE, CPaBHEHHE, pazanueHre. DopMHUpOBaHUE ITUX
YHHUBEpCAJIbHBIX YU4EOHBIX ACWCTBUI HauMHAeTCS eI B HA4YaJbHOW INKOJIE, a B Kypce XUMHH
OCHOBHOMH IIKOJIBI IPOUCXOIUT UX Pa3BUTHE U COBEPLICHCTBOBAHMUE.

MecTo y4eOHOro npeaMera B y4eOHOM IJIaHe

CornacHo yueOHOMY IUIaHy KaJeHJapHO-TEMAaTHYECKUN TIIaH MpelyCMaTpUBACT CIIETYIOLIHA
BapHaHT OpraHu3aluy npoiecca 00y4eHHus XUMUM B 9 Kiacce:

Ha M3y4YeHHE IpeIMeTa OTBOAUTCS 2 Yaca B HEJENo, uToro 68 yacoB 3a y4eOHBIH IO,
[IpenycmoTpensl IpoBepOYHbIE, KOHTPOJIbHBIE, TPAKTUYECKHE U J1a00paTOpHbIe pabOThI:

KonuyectBo npakTuueckux pador - 7

KonudecTBo mabopaTopHbIX padoT -43

KonnyectBo KOHTPOJIBHBIX paboT — 4

a TaK)Ke MPEAYCMOTPEH HUTOTOBBI KOHTPOJIb 3HAHHIA.

Conep:xkanue yue0HOro npeamera «Xumus 9»

IloBTOpeHue u 0000mIeHNe cBeleHU I 0 Kypcey 8 kiacca. S4.

bunapubie coemuHenus. Okcuabl cosneoOpasymoomue u HecojeoOpasyromme. [ 'HapOoKCHIbL:
OCHOBaHUs, aMpoTepHble, KUCIOThL. CpeHre, KUCIIble, OCHOBHbBIE COJIH.

OO6oOuieHrne cBeJeHUH O XMMHUYECKHX peakuusx. Kiaccupukanus XMMAYECKHX pEeakiuid 1o
Pa3IMYHBIM OCHOBAHMSIM: COCTAaBY M YHCIy PEarupyromux U o0pa3ylomuxcsl BelecTB, TEMI0BOMY
s¢deKTy, HapaBICHUIO, U3MEHEHHIO CTETICHEH OKHCICHHS 3JIEMEHTOB, 00pa3yIoIUX pearupyromme
BelIeCTBa, (pasze, NCIOIb30BAHUIO KaTAIN3aTOPA.

IlonsiTHEe O CKOPOCTH XMMHMUYECKOW peakuuu. DakTophl, BIUAIOLIME HA CKOPOCTbh XMUMHUYECKHUX
peakuuii: OpupoJa pearupyrolluxX BeEIIECTB, WX KOHLEHTpalus, TeMIepaTypa, IUIOIaab
COIIPUKOCHOBEHHSI, HAIMUME KaTanu3aropa. Karanus.

JdemoHcTpaunu

O3HaKOMJIEHHE € KOJUIEKIUAMH METAJIJIOB U HEMETAIIJIOB.

O3HaKOMIJICHHE C KOJUIEKIIUSIMH OKCHJIOB, KHCJIOT 1 COJICH.

3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUH OT MPUPO/Ibl PEArnpyYIOLIUX BELECTB.
3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEaKIMK OT KOHLIEHTPALlUU PEarupyromux BEIIECTB.
3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIUM OT IIOIIAIN

CONPUKOCHOBEHHUSI PEarupyromux BeIEeCTB («KUTISIIIUN CION»).

3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIIUHU OT TEMIIEPATYPhl PEArupyOLIUX BEIIECTB.
JlabGopaTopHble ONBITHI

1.B3aumopeiicTBre aMMHuaKka U XJIOPOBOJIOPOJIA.

2.Peakuust HEUTpaIu3aluu.

3.HaGmronenue ternoBoro s ¢eKxra peakiiui HeHTpann3aum.



4.B3aumojeiicTBue cepHOM KUCIOTHI ¢ okcusioM meau (II).

5.Pa3znoxxeHue nepokcua BOJOpO/ia ¢ IMOMOIIBIO KaTaiasbl KapTodens

6.3aBUCUMOCTb CKOPOCTH XUMHYECKOW peakIMi OT MPUPO/Ibl pEarupyrolux BEIECTB Ha
pUMepe B3aUMOJCHCTBUSI pacCTBOPOB THOCY Ib(aTa HATpHUs U XJIopuaa 6apus, THOCyNIb(aTa HATpUS
U COJITHOW KUCJIOTHI.

7.3aBUCUMOCTh CKOPOCTH XMMHUUYECKON PeakIu OT MPHUPOJIbI METAIIIIOB IIPU UX
B3aUMOJICVICTBUU C COJITHOM KUCIIOTOM.

8.3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUK OT MPUPObI KUCIOT IPU B3aUMOJEHCTBUU UX
C JKEJIE30M.

9.3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIMU OT TEMIIEPATYPHI.

10.3aBUCUMOCTbH CKOPOCTH XMMHUYECKON PEaKIIMM OT KOHLIEHTPALIUH.

11.3aBUCUMOCTh CKOPOCTH XMMHUYECKON PeakIMu OT IMIIOIIAAA COTPUKOCHOBEHHUS
pearupyromux BeecTs.

12.3aBUCUMOCTh CKOPOCTH XMMHUUYECKON PEAKIIMU OT KaTajlu3aTopa.

XHMHYeCKHe peaKIii B PACTBOPAX 3J1eKTPOJauTOB.104.

[TonsiTe 00 SJIEKTPOTUTHYECKON MMCCONMANNUA. DIICKTPOJIUTHI U HEDJIEKTPOIHUTHL. MeXxaHu3M
JUCCOIIMAIIMU 3JIEKTPOJIUTOB C Pa3U4YHBIM XapakTepoM CBsi3u. CTENeHb 3JIEKTPOIUTHUYECKOMN
nucconuanui. CHIbHbIE U ci1a0ble 3JeKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUH INMEKTPOIUTUYECKON nucconmanuu. Kinaccudukaius HOHOB U HX
cBoiicTBa. KucnoThI, OCHOBaHMSI U COJIM KaK 3JIEKTPOoNUThl. VX Kinaccudukanus u quccounanus.

OO0mue XuMUYEeCKHe CBOMCTBA KHUCIOT: U3MEHEHUE OKPACKHM MHIUKATOPOB, B3aMMOJICHCTBHUE C
MeTaJlJIaMH, OKCUJIaMH U THIPOKCHIaMU METAIIJIOB U CONSIMU. MOJIEKYJIsIpHBIE U HOHHBIE (TTOJIHBIE U
COKpalIEHHbIE) YPABHEHUS PEAKLIUM.

XWUMUYECKUN CMBICII COKpalIEHHBIX YpaBHEHHH. YCIOBHUS TMPOTEKAHUS PEAKIUN MEKIY
3JIEKTPOJIUTAMHU JI0 KOHIIA. Psi1 akTHBHOCTH METaILIOB.

OO01Me XMMHYECKHE CBOMCTBA IIEJIOUEH: B3aMMOJICHCTBUE ¢ KUCIIOTaAMHU, OKCHIaMU HEMETAJLJIOB,
consimu. O0IIMEe XUMUYIECKIE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUIA: B3aMMOJICHCTBHE C KHCIIOTAMU,
pa3iioKEeHUE NPU HarpeBaHUU.

OOmue XMMHYECKHe CBOWCTBA CPEIHUX COJICH: B3aMMOJEHCTBHE C KHUCIOTaMH, IIE0YaMH,
COJIIMM U MeTaJlllaMu. B3auMoieicTBUE KUCIBIX COJIEH CO IIETOYAMH.

IManponus, kak 00MEHHOE B3aMMOJICHCTBHE COJIel C BOJOW. [ MapoIn3 conu CUIIbHOTO OCHOBaHUS
1 cnaboi KucioTel. ['uaponn3 conu c1aboro oCHOBaHUS U CUIbHOM KucaoThl. [IIkama pH.

CBolicTBa KHUCIIOT, OCHOBaHUM, OKCHUIOB M COJIEH B CBETE€ TEOPUM DIIEKTPOJIUTHYECKON
JUCCOLIMAIMU U OKUCIIUTEIBHO ~-BOCCTAHOBUTEIIBHBIX PEAKIIUN.

JdeMoHcTpanuu.

HcnbiTanne BEMECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOIHOCTb.
3aBUCHUMOCTD 3EKTPOINPOBOAHOCTUA YKCYCHOM KUCIOTHI OT KOHIIEHTPALIUH.
JIBrKEeHNE OKpAIIEHHBIX HOHOB B 3JIEKTPUYECKOM IT0JIE.

Omnpenenenue xapakTepa cpebl B pacTBOpax cojei.

JlabGopaTopHble ONBITHI.

13. Iucconmarusi cnadbIX SJICKTPOIUTOB Ha MPUMEPE YKCYCHON KHUCIOTHI.
14.MI3MeHeHrne OKpacKu HHANKATOPOB B KUCIOTHOM CpeJIe.

15.Peakuiysa HeHTpanu3aluy pacTBOpa MIENOUN PA3IMUYHBIMUA KHCIOTAMHU.
16.ITonyuenue ruapokcuna meau(Il) u ero B3auMoIeicTBUE C pa3IMUHBIMU KHCIIOTAMHU.
17.B3aumMopeiicTBre CHIBHBIX KUCIOT ¢ okcuaom meau(Il).

18-20. B3anMomelicTBHE KUCIIOT C METAJUIAMH.

21.KauecTBeHHasl peaklys Ha KapOOHAT-HOH.
22.ITonyyeHue CTyIHSI KPEMHUEBOW KUCTIOTHI.
23.KauecTBeHHas1 peaklys Ha XJIOPUJI - WU CyJb(aT-HOHBI
24 .MI3MeHeHne OKpacKu MHAUKATOPOB B IIEIIOYHOM CpeIe.
25.B3aumopeiicTBrE 1IeN0UYeH C YIIACKUCIBIM Ta30M.



26.KauecTBeHHasl peakliis Ha KaTHOH aMMOHHMUSI.

27.Ilonyuenue ruapokcuna meau(Il) u ero pasnoxenue.

28.B3aumoeiicTBrue KapOOHATOB C KUCIOTAMHU.

29.ITonyuenue ruapokcuaa xemnesa(Ill).

30.B3aumozeiicTBue xenesa ¢ pactBopoM cynbdara menu(1l)

IIpakTnyeckas padoraNel

CBolicTBa KHCJIOT, OCHOBaHM, OKCUOB U COJIEH B CBETE TEOPUHU IEKTPOJIUTUIECKON
JUCCOLUAIUU 1 OKUCITUTEIBHO -BOCCTAHOBUTENBHBIX pEaKLnit

HeMmeTa/uibl M UX coeMHEHUs.254.

CtpoeHre aTOMOB HEMETAUIOB M uX TMoJoxeHue B Ilepumoanueckoid cucreme. Psin
ANEKTPOOTpULATENbHOCTH. KpHcTauinueckue pemeérku HEMETalZIoOB — IPOCTBIX BELIECTB.
Annorponust u €€ mpuunHbl. Du3nyeckue cBoWcTBa HeMeTauioB. OO0IIMEe XMMHUUYECKHE CBOMCTBA
HEMETAJUUIOB: OKUCIIUTENIbHBIE U BOCCTAHOBUTEbHBIE.

["anorensl, cTpoeHne UX aTOMOB U MoJieKynl. Pu3nueckue u XMMHYECKHEe CBOMCTBA raJOreHoB.
3aKOHOMEPHOCTH HM3MEHEHHUs CBOMCTB TaJOT€HOB B 3aBUCHUMOCTHM OT HX IIOJIO)KEHHS B
[Tepuonuueckoit cucreme. HaxoxkneHue rajaoreHoB B MPUPOAE U UX MOJy4YeHUE. 3HAYCHHE HU
IIPUMEHEHHE TaJIOT€HOB.

lamoreHoBOOpOABI M COOTBETCTBYIOIIME  WMM  KHCIOTBI:  IUIAaBUKOBasi,  COJISHAs,
OpOMOBOJOPOIHAS, HOI0BOIOpOAHAs. [anorenubl. KauecTBeHHbIE peakiuy Ha TaJOreHU]] ~HOHBI.
[IpumeHeHue coeTMHEHUH rajJoreHoB U X OMOJIOTHYECKas pOJib.

OOmast xapakrepuctuka 3ieMeHTOB VIA-rpynmel. Cepa B mpupose U e€ MOTydCHHE.
AnnotpomnHbie MOAUGUKAIIMN CEPHl M X CBOMCTBA. XMMHYECKUE CBOMCTBA CEPhI U €€ MPUMEHEHHE.

CepoBoJIOpOJ: CTPOCHUE MOJEKYJbl, (U3NYECKHEe W XHMHUYECKHE CBOICTBA, NOJY4YEHHUE U
3Hauenne. CepoBogopoanas kuciota. Cynbpuasl u ux 3HadeHue. JIFOMuUHOPOPHI.

Oxcup cepsl (IV), cepHucras kucnora, cynbpuThl. KauecTBeHHas peakuus Ha CyIb(QHUT-HOH.

Oxkcun cepsol (VI). cepnas kucnora, cyiabharsl. Kpuctammoruapartel. KauecTBeHHast peakiys Ha
Cynb(ar-uoH.

CepHass KuCJIOTa - CHJIBHBIN 2JIeKTponuT. CBoiCTBa pa30aBICHHOW CEPHOM KHCIOTHI, Kak
TUMUYHOW KHCIIOTHI: B3aUMOJICHCTBUE C METAJNIAaMU, OCHOBHBIMH U aM(pOTEPHBIMH OKCHJIIAMH,
OCHOBaHUSIMHU U aM(POTEPHBIMU TUIPOKCUIAMU, comsiMu. KauecTBeHHas peakuus Ha Cyab(haT-HOH.

OOmast XapakTepUCTHKa OJJIEMEHTOB VA-Tpynmbl. A30T, CTPOCHHE aroMa M MOJIEKYJIBL
duznyeckue 1 XMMUYECKHE CBOMCTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OMOJIOTHYeCcKas
poOJIb.

AMMHMaK, CTPOCHHE MOJIEKYIBI U (PU3MUECKHe CBOMCTBA. AMMHAYHas BOJIa, HAIATBIPHBIN CIIUPT,
ruapaT ammuaka. J{OHOpHO -aKIEeNTOPHBI MeXaHW3M O0pa30BaHHUS KATHOHA aMMOHWSL.
BoccranoBurenbHble cBolicTBa ammuaka. Co aMMOHUS M UX IpUMEHeHMe. KauecTBeHHas peakius
Ha KaTHOH aMMOHHUSI.

Oxkcuapl a30Ta: HecoueoOpa3yrolMe W KUCIOTHBIE. A30THCTasi KUCIOTa M HUTPUTHI. A30THas
KHCJIOTA, €€ I0JIydYeHne U cBorcTBa. Hurparsl.

®docdop, crpoenne aroma u amnorponus. Dochuapl.. Dochun. Oxcun dochopa(V) u
oprodochopnas kucnora. Pocharel. Dochopubie ynodperus. MHCEKTUIIHIBL.

OO6mrast xapakTepucTuka 3J1eMeHTOB [V A-Tpynibl: 0COOEHHOCTH CTPOEHHUS aTOMOB, MPOCTHIX
BEILIECTB U COECAMHEHHUN B 3aBUCMMOCTH OT IOJIOXKEHHS 3JIEMEHTOB B llepumoaudeckoi cucreme.
Yrnepoa. AnnorponHbie Moaudukanun: anMas, rpadpur. AMopdHBIA yIIepoI U €ro copTa: caxa,
aKTUBUPOBAHHBIM yroiab. ApjcopOuus. XuUMHUYECKHE CBOMcTBa yriepona. Kokcoxummueckoe
MIPOM3BOJICTBO U ero npoaykuus. Kapoumer.

Oxcun yriepoga(Il): ctpoenune Monekyssl, moidydeHue u ero cpoictBa. Okeup yraepona (IV):
CTPOEHUE MOJIEKYJIbI, TTOJYYEHHE U €ro CBOMCTBA. YTOJbHas KuciaoTa. CoNM yrojJbHOM KHUCIOTHI:
KapOOHATHI U TUAPOKApOOHATHI. TeXHUYECKask U MULIEeBas COJa.

Heoprannueckue u oOpraHuyeckue BEIIECTBA. YTJEBOJIOPOJAbl. XHUMHUYECKOE CTPOCHHE
OpPraHMYECKUX BEIIECTB, KaK MOPSIOK COEAUHEHHUS AaTOMOB B MOJIEKYJIE 10 BaJIEHTHOCTH.



Mertan, 3TaH, Kak MNpeAeibHbIE YIJIEBOAOPOJbl. OTWIEH M AalEeTWIEH, KaK HeIpeneiIbHbIe
(HeHachIILIEHHbIE) YIIIeBOAOPOAbl. [ opeHue yriaeBomoponoB. KauecTBeHHblE peakuu Ha
HENpeEIbHbIE COCUHEHMSL.

DOTUIIOBBIM CIIUPT, €T0 MOJIyYeHUE, TPUMEHEHNE U (PU3HOIOTHYECKOe JeicTBre. TpEXaTOMHBIN
cnupT rMuepuH. KadecTBeHHas peakuMsi Ha MHOTOATOMHBIE CIHPTBL. YKCyCHas KHCIOTa-
MIpe/ICTaBUTENb Kilacca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero atoma u cBoiicrBa. Kpemuuii B npupone. Cunnuuael u cuinad. Okcun
kpemuans(IV). KpeMHaueBas kucinora u €€ CONH.

IIpousBoacTBo cTekina ¥ ueMeHTa. IIpoaykius CHIMKAaTHOW INPOMBIIIJIEHHOCTH: ONTHYECKOE
BOJIOKHO, Kepamuka, hapdop, pasac. OnTuyeckoe BOJIOKHO.

Hemeramnsl B mpupoje. @pakiMoHHas MEPEroHKa XKHUIKOTO BO3/AyXa Kak CIOCO0 MOTyYeHHS
KHCIIOpo/ia, a30Ta, aprona. [Tomyuenue dpocdopa, kpeMHus, Xjopa, Hofa. DIEKTPOIU3 PACTBOPOB.

[TonydyeHne cepHON KUCIIOTBI: CBIPbE, XUMU3M, TEXHOJIOIMYECKAsl CXEMa, METOJI KHUIISILEro CIIos,
MPUHLMIIBI TEIUI000MEHa, MPOTUBOTOKA M HupKyasuuu. Oneym. [Ipous3BoacTBO amMmmmuaka: ChIpbE,
XMMH3M, TEXHOJIOTUYECKAs CXEMa.

JdemoHcTpauuu

Konnekuust HemeTanios.

Mopenu KpUCTAIIIMYECKUX PEIIETOK HEMETAIUIOB: AaTOMHBIE M MOJIEKYJISIPHBIE.

O30HaTOp ¥ MPUHLHUIIBI €r0 PabOTHI.

['openne HeMeTallIOB - IPOCTHIX BEIIECTB: cepbl, pochopa, APEBECHOTO YTIIIA.

OOpa3s1bl TaJOr€HOB - MPOCTHIX BEIIECTB.

BsauMoelicTBUE TAJIONEHOB C METAJLIIAMMU.

BriTecHenue ximopa 6poMOM MIIKM HOJa U3 PACTBOPOB UX COJIEH

Komnekuust npupoHbIX COETUHEHUN XJI0pa.

B3anmMopencTeue cepsl ¢ MeTalIaMHU.

I'openue ceprl B kuCiopoae

Komnexmus cynbpuaHbIX py.

KauecTtBenHnas peakuust Ha Cyab(UI-MOH

OOeciBeunBaHNE OKPALICHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.

B3anmopeiicTBre KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEJIBIO.

OOyriMBaHue OPraHMYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHON KUCIIOTOM.

Huarpamma «CocTaB BO3yXay.

Buneodparmentst u cnaiiasl «lItuusu 6azaps.

[Tonyuenue, cobupanue u pacro3HaBaHUE aMMHAKa.

Paznoxenue 6uxpomara aMMOHHS.

B3anmopeiicTBre KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEBIO.

I'openue u€pHoro nopoxa.

Pa3snosxeHnne HUTpaTa Kaaus U TOPEHUE APEBECHOTO YrojibKa B HEM

O06pa31pl NpUpOAHBIX coeaAnHEHu pocdopa.

I'openue dochopa Ha Bo3AyXe U B KUCIOPOJIE.

[Tony4yenue 6enoro ¢ochopa 1 UCHIBITAHUE €TI0 CBOHCTB

Komnexnust «O6pa3iibl pUPOAHBIX COSTUHEHUH YTIIEpO1ay

IToprper H. JI. 3enunckoro. Ilornomenne akTHBUPOBAHHBIM YITIEM PACTBOPEHHBIX BEILIECTB
WJIY Ta30B.

YeTpoicTBO IPOTUBOTasa.

Mopenu MONEeKyJl METaHa, 3TaHa, ITUICHA U alleTUJICHA.

B3aumoneiicTBue sTHiIeHa ¢ OpOMHOMN BOJIOHM M pacTBOPOM IepMaHraHaTa Kajius.

OO6mre XUMUYECKHE CBOMCTBA KHCIOT Ha MIPUMEPE YKCYCHOM KUCIIOTHI.

KauecTBeHHas peakuiysi HA MHOTOAaTOMHBIE CITUPTHI.

Konnexnust «O6pa3iibl MpUPOIHBIX COSTUHEHUN KPEMHHUS.

Komnekuus crekia, KEpaMUKH, IEMEHTA U U3J1E€IUH U3 HUX.



Komnnexuust npoAyKIuy CHIIMKATHON TPOMBIIIIEHHOCTH.

BuneodparmenTst u cnaiiasl «[Ipor3BOACTBO CTEKIIA M [IEMEHTAY.

Konnexkuust «IIpupoaHbie coeIuHEHNS HEMETAIIIIOBY.

BuneodparmenTst u cnaiiapl «@pakiinoHHas ePEeroHKa KUIKOTO BO3IyXa»

Buneogparments! u cnaiiasl «llogydenne Bogopoaa, KUCIOPOAA U TaIOr€HOB
ANEKTPOIIUTUYECKUM CIIOCOOOM.

Mopenu anmnapaToB AJIs IPOU3BOJCTBA CEPHOU KUCIIOTHI.

Monenps KUnSIero ciaosl.

Mopaeinb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparments! u cnaiiasl «[Ipon3BOACTBO CEpHON KHCIIOTHIY.

Buneodparmentst u cnaiiasl «[Ipor3BoICTBO aMMHAKay.

Komnekuus «CoIpb€ a1 MOJy4eHUS CEPHOU KUCITOTHI.

JlabopaTopHbIe ONbITHI

31.Pacmo3HaBaHue rajoreHua-noHOB.

32.KauecTBeHHBIEC PEAKLIUU Ha CyIb(paT-uOHBI.

33.KauyecTBeHHas peakiys Ha KaTHOH aMMOHHSI.

34.Xumunueckue CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA.
35.KadecTBeHHBIC peakuu Ha GocdaT-HOH.

36.1lonyuenue u cBONCTBA YrOJbHOM KMCIIOTHI.

37 KadecTBeHHas peakiiis Ha KapOOHAT-HOH.

38.IlpomyckaHue yrieKucaoro ra3a uepe3 pacTBOp CHIIMKATa HATPHS.

IIpakTuyeckue padoThI

2.M3ydeHnie CBOMCTB COJITHOW KUCIIOTHI.

3.M3y4yeHune CBOMCTB CEPHOU KUCTOTHI.

4.Ilony4yeHne aMMuaKka U U3y4eHHE €ro CBOMCTB.

5.Ilony4yeHue yrieKuciioro raza u u3y4eHue ero CBOMCTB.

MeTtasuibl ¥ UX coequHeHus1.174.

[Tonoxxenne mMeraioB B [lepuonuueckoit cucreme xumuieckux siaeMentoB /. M. Menneneena,
CTPOCHHUE HUX aTOMOB W KpHUCTAUIOB. MeTaminyeckas CBsI3b U METAIMYECKass KPUCTAILTMYECKas
peméTka. Pu3MYECKHEe CBOWCTBA METAUIOB: JJIEKTPO- W TEIIONPOBOAHOCTh, OTpaXkarouas
CHOCOOHOCTB, MIACTHYHOCTh. CIIaBbI YEPHBIE U IIBETHEIE.

Mertaiuibl KaK BOCCTAaHOBUTENU. JJNEKTPOXUMUYECKUW psAN HanpsbkeHud. Bzaummopeictue
METaJUIOB C HEMETAJJIaMHU, OKCUJAMU, KUCIIOTaMH, COISIMU. ATTIOMUHOTEPMHUSL.

CrtpoeHre aTOMOB U TPOCTBIX BEIIECTB WIEJIOYHBIX METaNIOB. 3aBUCUMOCTbh (PU3UYECKUX U
XUMHUYECKUX CBOWCTB IIETIOYHBIX METAIOB OT 3apsANIOB sAlep UX aToMOB. OKCHUJIBI U THAPOKCH]IBI
LIEJIOYHBIX METAJUIOB, MX IOJY4YEHHE, CBOMCTBA, NPUMEHEHWE. BakHeWIne CoNM IIEeJTOYHBIX
METAJUIOB, UX 3HAYEHUE B )KUBOW U HEXKUBOU MPUPOJE U B )KU3HU YEJIOBEKA.

CrpoeHue aTroMOB M IPOCTBIX BEIIECTB IIETOYHO3EMENBHBIX METAIIOB. 3aBUCHMOCTH
(U3MYECKUX ¥ XUMHUYECKUX CBONCTB IIETOYHO3EMENIBHBIX METANIOB OT 3apsIOB sIIep MX aTOMOB.
Oxcuabl U TUAPOKCHUIBI MIETIOYHO3EMENBHBIX METAJUIOB, X MOJIYyYEHUE, CBOMCTBA U MPUMEHEHHE.
Baxwneiimme conu mENTOYHO - 3€MENIbHBIX METAUIOB, X 3HAYECHHE B MPUPOJAE U KU3HU YEJIOBEKA.
KapOonaTsr 1 ruipokapOOHATHI KAJIBIIHSL.

KéctkocTh BOABI: BpeMeHHass M MOcCTOosiHHas. CrocoObl yCcTpaHEHHs] BPEMEHHOW >KECTKOCTH.
Crioco0Ob! yCTpaHEeHHsI TIOCTOSIHHON KECTKOCTU. IOHUTHI.

CoenuMHeHUs aTIOMUHUS B IpUpoe. XUMUUYECKHE CBOMCTBa amoMuHMsI. OCOOCHHOCTH OKCHIA U
THIPOKCHIA aIOMUHUS Kak amM(pOTepHBIX coenuHeHuil. Baxueiimue conu amoMuHHs (XJIOpU,
cynbdar).

OcobenHocTu cTpoeHUs aToma xeinesa. JKene3o B npupoje. Baxueitmue pynbl xene3a. OKCHIbI
u ruapokcuabl xkeneza(ll) u xenesa(Ill). Comu sxeneza(ll) u xenmesa(Ill). ObHapykeHHUEe HOHOB
KaTHOHOB JKeJie3a B pacTBOpe. 3HAaUEHUE COCTMHEHUN JKele3a.

Koppo3ust xumuueckass U 3JIEKTPOXUMHUYECKas. 3alUTa METAIOB OT KOPpPO3uU. MeTaiisl B



MpHUpoJie: B CBOOOTHOM BUJE U B BUJe coequHeHuil. [lonstue o meramtyprun. UépHas U nBETHAS
Metamutyprus. [lupomeramnyprus, ruipoMeTaIyprus, daeKTpomeTatyprus. JJoMeHHbIN nponecc.
[TepepaboTka 4yryHa B CTalb. DIEKTPOIU3 PACILIIABOB.

JdemoHcTpaumuu

B3anmoneiicTBre HaTpUs, TUTHS U KaJbLHS C BOJLOM.
['openune HaTpus, MarHus U xeie3a B KUCIOPOJE.
Benblilka TEpMUTHOR CMECH.
B3anmoneiicTBre cMecH MOPOUIKOB CEPhI U KeJe3a, [IMHKA U CEPBI.
BiaumopeiicTBre alflOMUHHS ¢ KHCIIOTAMU, IIIeI0YaMU U BOJIOMN.
B3anmoaeiicTBre xenne3a U MeIu C XJIOPOM.
B3aumozeicTteue Menu ¢ KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTOM M a30THOM KHUCJIOTOHN
(pa36aBiIeHHON U KOHIICHTPUPOBAHHOM ).
Oxkpacka miaMeHH COeUHEHUSIMU 1IETOYHbIX METAJIJIOB.
Oxkpacka mIaMeHt COEUHEHUSMHU IIETOYHO3EMENIbHBIX METAILIOB .
lNamenue u3BecTu BOOOM.
[Tonydyenue &ECTKOM BOABI B3AMMOAECHCTBUEM YTIIEKHUCIIOTO C U3BECTKOBOM BOJIOM.
YcrpaHeHne BpeMEHHOM JKECTKOCTH KUIISTYEHHEM U 100aBKOM COJIBI.
YcrpaHeHne TOCTOSTHHON KECTKOCTH JOOABKOM COJIBI.
WonuTel 1 npuHIMN UX AelicTBUS (BUICO(DparMeHT).
Komnekuust npupoHbIX COETMHEHNUN ATTFOMUHMS.
BuneodparmenTst u cnaiiapl «OKCHI aTFOMUHUS M €70 MOAH(PUKAITAN.
[Tonyuyenue ampoTepHOro THAPOKCUAA ATIOMUHUS U UCCIIEIOBAHUE €T0 CBOWCTB.
Konnexkuust «XuMHuueckre HCTOUHUKH TOKay.
Pe3ynprarhl NIWMTENBHOTO HKCIEPUMEHTA [0 HM3YYEHHIO KOPPO3MHM CTAIBHBIX W3ICIHI B
3aBUCUMOCTH OT YCJIIOBHH IIPOLIECCOB.
Boccranosnenue menu u3 okcuaa menu(Il) Bogopogom.
Buneodparmentst u cnaiiasl «I [pon3BOICTBO UyTr'yHA U CTAJIH.
BuneodparmenTst u cnaiiasl «M3nenus u3 4yryHa u CTaam.
Buneogparmentst u crnaiiap! «I [pon3BOICTBO QIFOMUHUSY.
JlabGopaTopHbie ONBITHI
39.B3aumozeiicTBue xenesa ¢ pactBopoM cynbpara meau(1l).
40.ITosryyeHne U3BECTKOBOM BOBI M OTIBITHI C HEM.
41.IMomyuenue ruapokcunos xene3a(ll) u (II1).
42.KayecTBEeHHbIE PEAKIIUY HA KATHOHBI XKeje3a.
IIpakTnyeckne padoTsl
6.ITonyuenue »KecTKON BOJBI U CITIOCOOBI €€ yCTpaHEHH .
7.PemieHne 3KCIIepUMEHTANBHBIX 3a/1a4 110 TeMe «MeTaiiby.
XuMHS 4 OKPYsKA0IIasi cpeaa.2y.

Crpoenne 3emnu: sSApo, MaHTHs, 3€MHas KOpa, UX XUMHUYECKui coctaB. Jlutocdepa u eé
XUMHYECKUM cocTaB. Munepaisl. Pyasl. Ocagounsie mopobl. [Tone3Hbie nckonaeMpie. XUMAYECKUN
cocraB rupochepsl. XuMUYEeCKUil cocTaB aTMOC(hEpHI.

HcTouHMKM XMMHYECKOTO 3arps3HEHUs OKpyKaromieh cpeapl. [o0ambHbIE SKOJOTHYECKUE
npoOJeMbl  YelOBEYEeCTBA: TMAPHUKOBBIM A(PQEKT, KUCIOTHBIE JOXKIH, O30HOBBIE JIBIPHL
MexyHapoIHOE COTPYAHHYECTBO B OOJACTH OXpaHbl OKPYXarolled cpenbl OT XUMHUYECKOTO
3arpsi3HEHUS. «3en¢Hast XUMUS».

JdemoHcTpaumuu

Buneogparmentst u cnaiinpl «CtpoeHne 3eMin U e€ XMMUYECKH COCTaB.
Komnnekuust MUHEPaIoOB M TOPHBIX OPOA.

Konnexkuust «Pyasl MeTamioBy.

Buneodparmentst u cnaipl «l'1o6anbHble 3KOJI0THYECKHE MTPOOIEMbI UeJIOBEUECTBAY.

JlabopaTopHbIe ONbITHI



43.M3ydeHune rpaHuTa.
O0001meHne 3HAHUI IO XMMHH 32 KYPC OCHOBHOM IKOJbI. [Toaroroska k
OCHOBHOMY rocyapcTBeHHOMY IK3aMeHY 74.

CrpoeHne atomMa B COOTBETCTBHM C IIOJIOKCHMEM XHMHYECKOro snemeHTa B llepmoanueckon
cucreme. CTpoeHuE BEIECTBA: XMMHUYECKAs CBSI3b U KPUCTAUIMUECKUE PEHIETKH. 3aBUCHUMOCTh
CBOWCTB OOpa30BAHHBIX 3JIEMEHTAMM MPOCTHIX BELIECTB (METAJIIOB, HEMETAJUIOB, OJIarOPOJHBIX
ra3oB) OT IIOJIO)KEHHUs1 3JeMeHTOB B llepuoanueckoil cucreme. Tumosorus HEOPraHUYECKUX
BELICCTB, JEJICHUE UX Ha KJacchl ¥ rpymnmsl. [Ipencrasureny.

IIpu3Haky ¥ ycinoBuUs IPOTEKaHUSA XMMHUYECKUX peakiuil. TUIIOIorus XUMUYECKUX PEeaKIUi 110
pa3IUYHBIM OCHOBaHMSIM. Peakuuy noHHOro ooMeHa. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINU.

XUMHYECKUE CBOMCTBA IIPOCTHIX BEUIECTB. XapaKTEPHbIE XUMUUECKHUE CBOMCTBA
COJICOOPa3yIOIIMX OKCHJIOB, THAPOKCHUIOB (OCHOBAHHH, KUCIOT U aM(POTEpHBIX
TUAPOKCH]IOB),COJIEH.

OT1anuynTebHbIe 0COOEHHOCTH PadoYel MPOrpaMMbl M AaBTOPCKOi
OcHOBHOE cojiepKaHue aBTOPCKOH MOJHOCTBIO HAIILIO OTPAXXEHHUE B TaHHOW pabodeil mporpaMme.

KoandyecTBO 4acoB B
KoanuecTBO 4acoB B

Pa3zgen aBTOPCKOI “
padoueii mporpamme
nporpamme
[ToBTOpeHME U 006001IEHNE CBEICHUN TTO
Kypcy 8 kiacca. XUMHUYECKHE PEeaKIun S5y4 Su.
XUMHYECKHE PEaKIIUU B PACTBOPAX 104. 10u.
Hemeranmbl u ux coennHeHus
A 254, 254,
Mertaibl U UX COEAUHEHUS
A 174. 174.
XuMHs U OKpYKarolas cpeaa 2. 4.
O06001IeHre 3HAHMH 10 XMMUH 33 KypC
ocHOBHOM mIKoJbL. [Togroroska k OcHOBHOMY | 74. 7.
rocygapcTBeHHOMY dk3aMeny (OI'D)
Pe3zeps
24, AH
Hroro

68 68




TemaTn4yeckoe IVIaHNPOBAHUE Y4eOHOI0 MaTepHaJia

No Haspanue riaBbl KonnuectBo [IpakTnueckue KonTposibHbie
TJIaBbl 4acoB paboThI paboThI
1 [ToBTOpeHHe u 0600IICHNE 5

CBEJICHUH 10 Kypcy 8§ Kiacca.
XUMHUYECKUE PeaKIuu

2. XHUMHUYECKUE PEAKLIUU B 10 Nel Nel
pacTBopax

3. Hemeramns u ux 25 Ne3.4,5 No2
COCAUHCHMUS

4. MeTanisl ¥ UX COEIUHECHUS 17 Neo6,7 Ne3
XUMUS U OKpYKarouias 2
cpena
O0001eHNEe 3HAHUHT 110 7 Ned

XUMUH 32 KypC OCHOBHOU
mkoibl. ITonroroska K
OcHoBHOMY
roCy/1apCTBEHHOMY 3K3aMEHY
(0OI'D)

Peszepn 2

IlnanupyemMblie pe3ybTaThl OCBOCHUSA NpeaMeTa «Xumus 9»
IIpenmeTHbIe pe3yJIbTaThI
ITo 3aBepiIeHHIO Kypca XMMUH Ha 3Tarie OCHOBHOT'O 00111ero 00pa30BaHus BHITYCKHUKA OCHOBHOM
LIKOJIBI TOJIKHBI OBJIAJIETh CIEAYIOIUMU PE3yIbTaTaMMU:

JIn4HOCTHBIE Pe3yJIbTATHI:

OCO3HaHUE CBOECH 3THUYECKOW NPUHAJICKHOCTH, 3HAHUE UCTOPUU XMMHUH U BKJIaJa POCCUNCKOU
XUMHUYECKON HAyKH B MUPOBYIO XUMHUIO;

(dbopMHpOBaHKHE OTBETCTBEHHOTO OTHOIIEHUS K IMO3HAHWIO XMMHHU; TOTOBHOCTH M CIIOCOOHOCTH
00yJaronmxcsi K CaMOPa3BUTHIO M CaMOOOpPA30BaHUIO HAa OCHOBE M3YyUYEHHBIX (DAKTOB, 3aKOHOB H
TEOPU XHMMHH; OCO3HAaHHOTO BBIOOpa UM TIOCTPOECHUE WHAMBHUIYaIbHOH 00pa3oBaTeNbHOM
TPaeKTOPUH;

¢bopmHupoOBaHUE IIETOCTHON €CTECTBEHHO-HAyYHON KapTUHBI MUPA,

HEOTHEMJIEMON YaCThIO KOTOPOM SIBISIETCS XMMHUYECKask KAPTUHA MUPA;

OBJIAZICHUE COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIMM YpPOBHIO pa3BUTHS HaykKu H
OOIIECTBEHHO!N MPAKTUKH, B TOM YUCIIE U XUMHUYECKUM;

OCBOCHHE COIMATIBHBIX HOPM, ITPABUJII TOBEACHHSI, pOJIeH 1 ()OPM COLMAIBHOM )KU3HHU B COLTUYME,
MPUPOJIE U YACTHOM KM3HU HA OCHOBE IKOJIOTMYECKOM KyIbTYphl U 0€30macHOro oOpamieHus C
BELIECTBAMU U MaTepUajIaMH;

¢dbopMHpoBaHHE KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTHM B OOLICHHMM CO CBEPCTHHKAMHU H
B3pPOCIIBIMH B IIpOLIECCE 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HON, y4eOHO-HUCCIIEA0BATENbCKOM,
TBOPYECKOM U IPYTUX BUJIOB AECATEIBHOCTH, CBSI3aHHBIX C XUMHUEH.

MeTtanpeamMeTHble pe3yJbTaThl:

ompeieeHUE 1eJIe COOCTBEHHOTO 00YUYEHUsI, TOCTAaHOBKA U (hOPMYIUPOBAHUE IS Ce0s1 HOBBIX
3ajady;

IUTAaHUpPOBaHWE TMyTed JOCTH)KEHHS IKelaeMoro pe3yjapTaTa OOydeHHs XHMHH Kak



TEOPETUYECKOT0, TAK U IKCIIEPUMEHTAIBHOTO XapaKTepa;

COOTHECEHHE CBOUX JEHCTBUN C IUIAHUPYEMBIMH pe3yibTaTaMU, OCYIIECTBIEHUE KOHTPOJIS
CBOEH JIEeATENILHOCTH B MPOLIECCE JOCTIXKEHUS pe3yibTara, onpeseseHne cnoco0oB neicTBuil mpu
BBITIOJTHEHUM J1Ta0OPATOPHBIX M MPAKTHUECKUX pabOT B COOTBETCTBHM C MpPaBUJIAMU TEXHUKU
0e30I1acHOCTH;

olpesiefiecHue HMCTOYHHMKOB XMMHMUYECKON MH(OpManuu, TMOJydyeHHEe W aHalu3 e€, co3JaHue
MH(GOPMAIIMOHHOTO NMPOIYKTA M €r0 IMPe3eHTAIIHS;

MCIOJIb30BaHNE OCHOBHBIX HMHTEJUIEKTYalbHBIX OINEpalfil: aHaiu3a U CUHTE3a, CPaBHEHUS U
cucTeMaTh3anuu, 0000IIeHNs U KOHKPETHU3alUH, BbISIBICHHE MPUYNHHO-CIECICTBECHHBIX CBSI3EH U
MIOCTPOCHUE JIOTHYECKOTO PACCYKICHUS M YMO3aKIO4YeHHs! (MHAYKTUBHOIO, EIyKTUBHOTO U TIO
aHAJIOTHH) Ha MaTepualie €CTECTBEHHO-HAYYHOT'O COJCPKAHNUS;

YMEHHE CO3/1aBaTh, MPUMEHITh U MPEOOPa3OBbIBATh 3HAKU U CUMBOJIbI, MOJEIA U CXEMBI IS
peleHus yueOHbIX U MO3HABATEIbHBIX 3a/1a4;

dbopMUpOBaHME U Pa3BUTHE HKOJOTMUYECKOTO MBIIUICHUS, YMEHHE IpPUMEHSATh €ro B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOM, COLIMAIBHOM MPAKTUKE U MPO(ECCHOHANTBHON OpUEHTALINY;

reHepUpPOBaHUE UCH U ONpeieNIeHNE CPEACTB, HEOOXOIMMBIX AJIS UX pealu3alllu.

IIpeaMeTHBbIE pe3yabTaThl:
BbINyCKHUK HAYYUTCSH:

XapaKTepu30BaTh OCHOBHBIE METO/IbI TO3HAHUS:

Ha0II0IeHN e, I3MEPEHNE, IKCIIEPUMEHT;

OIMCHIBATh CBOMCTBA TBEPABIX, KHUIKUX, ra3000pa3HBIX BELIECTB, BHIIENSS UX CYIIECTBCHHbIC
MPU3HAKY;

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKHX MOHSATHH «aToM,

«MOJIEKYJIa», «XUMHUYECKHI JIIEMEHT», «IPOCTOE BEIIECTBO», «CI0XHOE BEILIECTBOY,
«BAJICHTHOCTBY», «XMMHYECKasi ~PEaKIUs», HCIOJIb3Ys 3HAKOBYIO CHCTEMY XHUMHUU;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMS MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIAPHON TEOPUH;

pa3nuyaTh XMMHYECKHUE U PU3NYECKUE SIBICHUS,

Ha3bIBaTh XUMUYECKHE HJIEMEHTHI;

OTIpeEIISATh COCTAB BEUIECTB M0 UX (hopmynam;

OTIpEeIeNIATh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COSTMHEHUSIX;

OTIpEeAEIATh TUI XUMUYECKUX PEeaKIuil;

Ha3bIBATh NPU3HAKU U YCJIOBHS MPOTEKAHUS XUMHUYECKUX PEaKLINi;

BBISIBJISITH MPU3HAKH, CBUJIETENIbCTBYIOINE O MPOTEKAHUU XUMUYECKON peakiiuu npu
BBITTOJIHEHUH XMMHUYECKOTO OIIBITa;

COCTaBJISITH (POPMYITbI OWHAPHBIX COCTMHCHUI;

COCTABIISATh YPABHEHUSI XUMUUECKUX PEAKIIHIA;

coOmro1aTh mpaBuiia 6€30macHOM pabOThl TP MPOBEJCHUHN OTIBITOB;

MOJIb30BaThCs 1a00PATOPHBIM 00OPYTOBAHUEM U TTOCYIOH;

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

BBIUUCIISATH MACCOBYIO JOJII0 XUMHUYECKOTO 3JIEMEHTa 0 (hOpMyJie COCTUHECHHUS;

BBIYUCIIATH KOJIMYECTBO, 00BEM MITM MaccCy BEIIecTBa M0 KOJIMYECTBY, 00beMy, Macce
peareHToB WU MPOIYKTOB PEaKIiH;

XapaKTepu30BaTh GU3NYECKUE U XUMUUYECKHE CBOMCTBA MPOCTHIX BEILIECTB: KUCIOPOIa U
BOJOPO/a;

M0JIy4aTh, COOMPATh KUCIOPO.I U BOJIOPOS;

pacro3HaBaTh OMBITHBIM ITyTEM Ta3000pa3HbIe BELIECTBA: KUCIOPO/, BOJOPO/;

pacKpbIBaTh CMBICI 3aKOHA ABOTapo;

PacKpbIBaTh CMBICI OHATUH «TETI0BOH 3(h(HeKT peakuu», «MOJSPHBIA 00BeM»;

XapaKTepu30BaTh PU3NYECKUE U XUMUUECKHE CBOMCTBA BOJIBI;

PacKphIBaTh CMBICII IOHSATHUS «PACTBOPY;



BBIYHUCIISITH MAaCCOBYIO JIOJII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;
MPUTOTOBJISATH PACTBOPHI C OMPEACIEHHON MAacCCOBOM 10JIEH PACTBOPEHHOTO BEIIECTBA;
Ha3bIBaTh COCIMHEHUS U3yUYEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;
XapaKkTepu30BaTh (U3NYECKHUE M XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX
BEILIECTB: OKCHIOB, KMCJIOT, OCHOBAaHHUM, COJICH;
ONpeIensATh NPUHAAJIEKHOCTh BEIECTB K OIPEACIICHHOMY KJIaCCy COE€IUHEHNN;
COCTaBJIATH (POPMYITBI HEOPTaHMYECKUX COCTUHEHHUN U3yYCHHBIX KJIACCOB;
MIPOBOJIUTH  ONBITHL, MOATBEPKJIAIOIINE XWMHUYECKHE CBOMCTBA H3YYEHHBIX KJIACCOB
HEOPraHUYECKHUX BEILECTB;
pacno3HaBaTh OIBITHBIM IMYTEM pPAacTBOPbl KHCIOT M IIEJIOYEH II0 M3MEHEHHMIO OKpacKu
WHJIUKATOPa;
XapaKTEepPU30BaTh B3aUMOCBS3b MEXKAY KJIACCAMHU HEOPTAaHUYECKUX COECUHEHU;
packpsiBaTh cMbici [lepronnueckoro 3akona J[. 1. Menaeneena;
OOBACHIATh (PU3UYECKUA CMBICI aTOMHOTO (TOPSIKOBOT0) HOMEpAa XHWMHUUYECKOTO JJIEMEHTA,
HOMEPOB Ipynnbl U nepuoja B nepuoauyeckoit cucreme /.M. Menaeneesa;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHs CTPOCHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B Mpezenax
MaJIbIX MEPUOIOB U IIABHBIX MOATPYIIIL,
XapaKTepU30BaTh XMMHUECKHUE 3JIEMEHTHI (0T BOJOPOAA 10 KaJbIMs) HA OCHOBE MX MOJOXKEHUS
B nepuoandeckoit cucreme 1. . MenneneeBa u 0COOEHHOCTEH CTPOSHUS HX aTOMOB;
COCTaBJIATh CXEMbI CTPOEHHUSI aTOMOB MEpPBbIX 20 37€MEHTOB mepuoandeckoi cucremsl /. M.
Menneneena;
PacCKpbIBaTh CMBICIH MOHATHHN «XUMUYECKAsl CBSI3bY, «AJIEKTPOOTPULIATEIBHOCTHY;
XapaKTepU30BaTh 3aBUCUMOCTh (U3NYECKUX CBOWCTB BEHIECTB OT THMA KPUCTAJUTHYECKOMN
pEMIETKH;
OMPENEATh BUJl XUMUYECKOM CBSI3M B HEOPraHUYECKUX COCIMHEHUSIX;
M300pakaTh CXEMbI CTPOEHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUIAAMHU
XUMHUYECKHUX CBSI3CH;
PacKpbIBaTh CMBICI MOHATHI «MOHY», «KaTUOH», KAHUOH»,
(OQIEKTPOJIUTBI», «HEIIEKTPOIUTHD, «AJICKTPOJIUTUYECKAS JUCCOLUALUA», «OKUCITUTENbY,
«CTETIEHb OKUCIIEHUS», «BOCCTAHOBUTENDY, OKUCICHUEY, «BOCCTAHOBIICHHUE;
OMPENEATh CTENEHb OKUCIEHUS aTOMa 3JIEMEHTA B COCIUHEHUU;
PacKpbIBaTh CMBICI TEOPUU IEKTPOIUTUIECKOMN TUCCOLNALINY;
COCTABJIATh YPABHEHHUS JIEKTPOJIUTUYECKON TUCCOLMALIUM KUCIIOT, IEI0YEH, CONEN;
OOBSACHATH CYIIHOCTh MPOIECCa AMEKTPOIUTUYECKON TUCCOLMALUU U peaKUii HOHHOTO
oOMeHa;
COCTaBJISATh MOJHBIE U COKpAIIEHHbIE HOHHbIE YPaBHEHUS peakiuii oOMeHa;
OTIpEeEIISATH BO3MOKHOCTD MMPOTEKAHMSI pEaKIIii HOHHOTO OOMEHa;
MIPOBOJIUTH PEAKIINH, IOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEIIECTB;
ONPENIEATh OKUCIUTENh U BOCCTAHOBUTEIID;
COCTABJISITh YPABHEHHS OKUCIIUTEIBHO -BOCCTAHOBUTEIBHBIX PEAKLINN;
Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUUYECKOHN peaKInu;
KJIacCU(UIUPOBATH XUMUYECKUE PEAKIIMH 110 Pa3TUYHBIM MPU3HAKAM;
XapaKTEepU30BaTh B3aUMOCBS3b MEXKAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAILIIOB;
MIPOBOAUTDH OMBITHI 110 MOTYYSHHIO, COOMPAHUIO U U3YUYEHUIO XUMHUYECKHUX CBOWCTB
ra3000pa3HBIX BEIIECTB: YIIIEKUCIIOTO Ta3a, aMMHaKa;
pacrno3HaBaTh ONBITHBIM IMYTEM ra3000pa3Hble BELIECTBA: YITIEKUCIBINA ra3 1 aMMHAK;
XapaKTEepPU30BaTh B3aUMOCBS3b MEXAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH METAILIIOB;
Ha3bIBaTh OpPraHWYECKUE BelllecTBa MO UX (opmyre: MeTaH, 3TaH, 3TUJICH, METaHOJ, 3TaHOII,
[JIMLEPUH, YKCYCHasl KHCIIOTa, AMUHOYKCYCHAsl KUCII0Ta, CTEAPUHOBAsI KMCIIOTA, OJICMHOBAs KMCJIOTA,
[JIF0KO033;
OLICHUBATh BJIMSHUE XUMUUYECKOIO 3arps3HEHUS OKPYKAIOIIEH cpeibl Ha OPraHu3M YeJIOBEKa;



IPaMOTHO O0OpAaIIaThCs C BEIIECTBAMU B TIOBCETHEBHOM KU3HH,

ONpENENATh BO3MOKHOCTh IPOTEKAHUSI PEAKIUI HEKOTOPBIX MPEICTABUTENEH OPraHUYECKUX
BEILIECTB C KUCJIOPOJIOM, BOJIOPOJIOM, METAJJIAMU, OCHOBaHUSIMU, TAJIOT€HAMMU.

BBINyCKHUK MOJYYUT BO3MOKHOCTb HAYYUThCSH:

BBIJIBUTATh U MPOBEPATH SKCIEPUMEHTAIBHO THUIIOTE3bl 0 XMMUYECKUX CBOMCTBAX BEILECTB Ha
OCHOBE HX COCTaBa M CTPOEHMSI, UX CIIOCOOHOCTH BCTYNaTh B XUMUYECKHE PEaKIINH, O XapaKTepe 1
MPOAYKTAX PA3TUUYHBIX XUMHUUECKUX PEAKIIHIA;

XapaKTEepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO W CBOMCTBAM, YCTAHABJIMBATh INPUYHHHO-
CJIEJICTBEHHBIE CBSI3U MEXKY TAaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

COCTABJISITH MOJIEKYJISIPHbIE W TIOJIHBIE HMOHHBIE YPAaBHEHMS 10 COKpPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

MIPOrHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTENbHBIE HIIM BOCCTAHOBUTEIIbHbBIE
CBOMCTBA C yUE€TOM CTEIIEHEN OKUCIIECHHUS 3JIEMEHTOB, BXO/ISAIIUX B €r0 COCTAB;

COCTABJISITh YPABHEHUS peakuui, COOTBETCTBYIOIINX

MOCJIeI0BATEILHOCTH IPEBPAILEHUN HEOPTAaHUUECKUX BEIIECTB PA3JIMYHbIX KJIACCOB;

BBIJIBUTATh U MPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3BI O pE3ybTaTaX BO3ACHCTBUS PA3TUUYHBIX
($akTOpOB HA U3MEHEHHE CKOPOCTU XUMHUYECKOUN peaKkinu;

UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUA JJS OKOJOTMYECKM TPaMOTHOTO TMOBEACHUS B
OKpY>Kalollel Cpere;

MCIOJIb30BaTh NPUOOPETEHHBIE KITI0YEBbIE KOMIIETEHIIMU MTPH BBHITTOJHEHUH MPOEKTOB U y4eOHO-
MCCIIeIOBATENLCKUX 33124 110 H3yYEHUIO CBOMCTB, CIIOCOOO0B MOTYYCHHSI U paCIIO3HABAHUS BEIIIECTB;

O00OBEKTUBHO OLIEHUBATh MH(POPMAIUIO O BEIIECTBAX U XUMHUUYECKUX MPOIIeccax;

KPUTUYECKH OTHOCUTHCS K TICEBAOHAYYHOU uH(pOopMaIny,

HeZ00POCOBECTHOH pekiaMe B CPECTBAX MAacCOBOM MH(OPMALINH;

OCO3HaBaTh 3HAUYECHHE TEOPETUUYECKUX 3HAHUM MO XUMHUHU ISl TMPAKTUYECKON AESTEIbHOCTH
YEJIOBEKa;

CO3/1aBaTh MOJEIU M CXEMBI JJisi PelIeHUs y4eOHBIX WM IMO3HABAaTEIbHBIX 3a7ad; MOHUMAThH
HE0OXOIMMOCTh COOJIIOJICHUSI TPEINUCAHHM, MpeIIaraéMblX B MHCTPYKLUHUAX IO HCIOJIb30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOM XUMHUH U JIP.

OuneHkKa 3HAHWH ¥ YMEHUH y4alumxcst
OueHka yCTHOIO 0OTBeTa
OtmMmetka «5»:
OTBET IOJIHBIN U NPABWIbHBINA HA OCHOBAHUU U3YYCHHBIX TEOPUH;
Marepual HU3JI0KEH B ONPEJCICHHOW JIOTMYECKOM MOCIEN0BATEIbHOCTH, JTUTEPATYPHBIM SI3BIKOM;
OTBET CAMOCTOSITEbHBIN.
OtMmetka «4»:
OTBET IOJIHBIN U NPABWIbHBIA HA OCHOBAHUU U3Y4YCHHBIX TEOPUH;
Marepual U3JI0KEH B ONPEIEICHHON JIOTMYECKOM MOCIIE0BATENbHOCTH, IIPH ATOM AOIYIIECHBI JIBE-
TPU HECYIIECTBEHHBIE OMIMOKH, UCIIPABIICHHBIC IO TPEOOBAHUIO YUUTEISL.
OtmMmetka «3»:
OTBET IOJIHBIH, HO TP 3TOM JIOMYIIEHA CYIIECTBEHHAS OIMOKA WM OTBET HETIOIHBIHN, HECBSI3HBIN.
OtmMmetka «2»:
IIpU OTBETE OOHAPYKEHO HEMOHMMAHUE y4YalllMMCS OCHOBHOTO COZIEpKaHUsI yueOHOro marepualia
WJIM JOTIYIIEHBI CYIIECTBEHHbIE OINOKH, KOTOPbIE YUallUHCs HE MOKET UCIPABUTh IPU HABOASIIUX
BOIIPOCAX YUUTETIS.
Otmetka «1»:
OTCYTCTBHE OTBETA.
OuneHka 3KCepuMeHTAIbHBIX YMeHU
OneHka CTaBUTCSI HA OCHOBAHWHW HAOIIOICHUS 32 YYAIIUMUCS U TUCHbMEHHOTO OTUYeTa 3a padoTy.
OtmMmetka «5»:
paboTa BBIMIOJIHEHA TTOJTHOCTHIO U MTPABWIIBHO, CIICTAHBI MIPABUIBHBIC HAOIOICHUS U BBIBOIBL;



SKCIIEPUMEHT OCYIIECTBIEH IO IUJIaHy C y4ETOM TEXHUKH O€30MacHOCTH W TPaBHII PabOTHI ¢
BelLIeCTBaMH U 000PYAOBAHUEM;

MPOSIBIICHBI OPTaHU3AlMOHHO-TPYAOBbIE YMEHUs (TOACPKUBAIOTCS YHCTOTa pabo4yero Mecra u
MOPSAZIOK Ha CTOJIE, IKOHOMHO HCIIOJIb3YIOTCS PEaKTUBBI).

OtMmeTka «4»:

paboTa BBINONHEHA MPaBWIBHO, CAENAHbl MPaBUJIbHbIE HAOMIOJEHUS U BBIBOJBL, HO MPU ITOM
SKCIIEPUMEHT TPOBEJCH HE IMOJHOCTBHIO WIIM JIOMYIICHBl HECYIIECTBEHHBIC OIIMOKUM B paboTe ¢
BEIIECTBAMH U 000PYAOBAHHUEM.

OtmeTtka «3»:

paboTa BBIMIOJIHEHA MPABUIILHO HE MEHEE YeM HaIlOJIOBUHY WM JIOMYIIEHA CYIIECTBEHHAs Oo1InoOKa B
XOJIe AKCIEPUMEHTa, B OOBSICHEHUH, B O(OpMIIEHUH PabOThI, B COOJIOACHUU TMPAaBHJ TEXHUKH
0e30macHOCTH IIPH paboTe ¢ BEMIECTBAMHU U 000PYI0BAaHUEM, KOTOPAsi UCTIPABIISETCS 0 TPEOOBAHUIO
YUUTEISL.

OtmeTka «2»:

JoMyIeHbl nBe (1 Ooyee) CYIIeCTBEHHbIE OIMMOKM B XOJA€ JKCIEPUMEHTa, B OOBSCHEHUH, B
odopmIieHUH pabOTHI, B COOJIOICHUN TIPABHII TEXHUKH O€301TaCHOCTH MPHU paboTe ¢ BEIICCTBAMU H
000pynOBaHUEM, KOTOPHIE YIAIIUKCS HE MOXKET HUCIIPABUTH JaXKe 0 TPEOOBAHHUIO YUUTEIIS.
OtmeTtka «1»:

paboTa He BBITIOIHEHA, Y YYAIErocs OTCYTCTBYIOT SKCIIEPUMEHTAILHBIC YMEHUSI.

OueHka ymMeHu#l peliaTh IKCIIEPUMEHTAJbHbIE 32124

OtmeTKa «5»:

IJIaH PEIIeHUs COCTaBJIEH MPaBUIIBHO;

MIPABIJIBHO OCYILECTBJICH MOAOOP XMMHUYECKHX PEaKTHBOB U 000PYIOBaHUS;

JTAaHO TOJIHOE OOBSICHEHUE U CJIeTaHbI BBIBOIBI.

OtmeTka «4»:

IJIaH PEIIeHUs COCTaBJIEH MPaBUIILHO;

MIPABIJIBHO OCYIIECTBIICH MOJ00P XUMHUECKUX PEAKTUBOB U 00OPYIOBAHUS, TIPHU 3TOM JIOMYIICHO HE
0oJiee IByX HECYIIECTBEHHBIX OMIMOOK B O0OBSICHEHUH U BBIBOJAX.

OtmeTtka «3»:

IJIaH PELIESHUS COCTABIICH NMPABUIBHO; MPAaBUIILHO OCYILIECTBJICH MOI00p XUMHUYECKUX PEAKTUBOB U
00opynoBaHUsl, HO JOMYIIEHA CYIIECTBEHHAs OMMOKA B 00BSICHEHUH U BHIBOJIAX.

OtmeTka «2»:

nonyuieHsl e (M Oosiee) OMMOKM B IUIaHE pEIICHUs, B MOAOOpEe XWMHUYECKUX PEaKTHBOB U
000opyI0BaHUs, B O0OBSICHEHUHN U BBIBOIAX.

OtmeTtka «1»:

3aJlaya He pelIeHa.

OueHka yMeHHH pemiaTh pacyeTHbIE 3212491

OtmeTka «5»:

B JIOTHYECKOM PACCYKJICHUHU U PEIICHUH HET OIINOO0K, 3a/ja4a penieHa paliOHAIbHBIM CIIOCOOOM.
OtmeTka «4»:

B JIOTHYECKOM pACCYyKJIECHHUU M PEIICHUU HET CYIIECTBEHHBIX OINMMOOK, HO 3a/Jadya pelieHa
HEepaIrMoHAIBHBIM CITOCOOOM WJIH JIOIYIICHO He 0oJiee ABYX HEeCYIIECTBEHHBIX OIMTHOOK.

OtmeTtka «3»:

B JIOTHYECKOM PAaCCYJICHUH HET CYHIECTBEHHBIX OIIMOOK, HO JOMYIIEHA CYIIECTBEHHAs OIINOKa B
MaTEeMaTHYECKHUX pacyeTax.

OtmeTka «2»:

UMEIOTCS CYIIIECTBEHHBIC OIMOKHU B JIOTHUECKOM PaCCyKICHUH U B permeHuu. OTmerka «1»:
OTCYTCTBHE OTBETA Ha 3aJlaHUE.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT

OtmeTka «5»:

OTBET IOJIHBIN U MPABIIbHBIN, BO3MOXHA HECYIIECTBEHHAs OLTHOKA.



OtMmeTka «4»:
OTBET HEMOJIHBIN WJIN TOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK.
OtmeTtka «3»:
paboTa BBITIOJIHEHA HE MEHEE YeM HAIOJIOBHUHY, JOIYIIEHA OJJHA CYIIECTBEHHAs OINOKa 1 TPH 3TOM
JIBE-TPHU HECYLIECTBEHHBIE.
OtmeTka «2»:
paboTa BBIMTOJIHEHA MEHBIIIE YeM HAIIOJIOBUHY WU COACPKUT HECKOJIBKO CYIIECTBEHHBIX OIIUOOK.
OtmMmetka «1»: paboTa HE BBIITOJTHEHA.

[Ipu oleHKE BBINOTHEHUS MUCHMEHHOW KOHTPOJIBHON pabOThl  yYUTHIBAIOTCS TPEOOBAHUS
eauHoro opdorpadudeckoro pexmuma.
OTMeTKa 3a UTOTOBYIO KOHTPOJIBHYIO pabOTy KOPPEKTUPYET MPEAIISCTBYIONINE MTPU BHICTABICHUH
OTMETKH 3a YeTBEPTb, OIYToInue, TOI.

Y4eOHO-MeTOAMYECKOE H MATEPHAJbLHO-TEXHHYECKOe o0ecreyeHue

Jas yaammxest: «Xumus.9 kimace». O. C. I'abpuensna, . I'. Octpoymos, C. A. Cnankos. M. :
IIpocsenienue, 2019.

MarepunanbHO-TeXHHYECKOe o0ecnievyeHne

Jlns 0OydeHus ydaliuxcsi OCHOBHOM ILIKOJIBI B COOTBETCTBUU ¢ TpeOoBaHMsAMU DenepanbHOro
rOCYJapCTBEHHOTO O00pa30BaTEeNbHOIO  CTaHJApTa HEOOXoIuMa peanu3aius AesTelbHOCTHOTO
noaxozaa. JlesTenbHOCTHBIN Moaxo[] TpeOyeT MOCTOSHHOM OHOpbI mpolecca o0ydeHHs] XMMHUU Ha
,Z[GMOHCTpaI_[I/IOHHHﬁ OKCHCPUMCHT, IPAKTUICCKUC 3aHATHA U na60paToprle OIIBITHI, BBITIOJIHACMBIC
yuamuMmucs. KaOMHET XMMMM  OCHAIIEH KOMIUIEKTOM JEMOHCTPALMOHHOIO M J1ab0paTopHOro
OGOpyZ[OBaHI/IH 10 XUMHU 14 OCHOBHOM IIKOJIEI. B KabuHere XuMuu OCYIICCTBJIAAIOTCA KaK ypOouHasd,
TaKk ¥ BHEypouHas (OopMbl y4eOHO-BOCIIUTATEIBHON NEATENBHOCTH ¢ ydamuMmucsa. OcHallleHHe B
OoublIei yacTu cooTBeTCTBYET llepeunio 06opynoBaHus KaOUHETa XUMHUH M BKJIIOYACT PazIMuHbIe
TUIBI CPEACTB O0ydeHHUs. boibllyro 4acTe 00OpYIOBAHUS COCTABISIIOT Y4€OHO-IPAKTUYECKOE U
yaeOHO-1ab0opaTopHOe 00OPYIOBaHKE, B TOM YHCIE KOMIUIEKT HATYpPalbHBIX OOBEKTOB, MOIEIH,
npuOOpsl M HMHCTPYMEHTHI JUISI IPOBEAEHUS JIEMOHCTPAlMil W MPaKTUYECKUX 3aHATHH,
ACMOHCTpPAIMOHHBIC Ta6JII/II_H>I, BUACO, MCAHAa OCHAILICHUC.

B KkoMmuekT TeXHMYeCKMX M HH(GOPMAllMOHHO-KOMMYHUKATUBHBIX CPEICTB OOy4eHUs
BXOJT: ammaparypa [uid 3alucedd ¥ BOCIPOM3BEICHUSA ayAuo- H  BUACOMH(OpMAINH,
KOMIIBIOTEP, MyJbTUMENA IPOEKTOP, J0CKAa C MHTEPAKTUBHOW INPHUCTABKOH, KOJUIEKIMs MeIua-
pecypcos, BeIxoa B IHTepHET.

Hcnonp3oBaHue 3JEKTPOHHBIX CPEACTB 00yUCHHS MO3BOJISIOT:

® AKTUBU3UPOBATH JEATEIHLHOCTh O0YJAIOIIUXCS, TIOIY4aTh 00JIee BHICOKUE KaUeCTBECHHBIC
pe3yabTaThl 00yUeHNS,

e 1pu noaroroke k EI'D obecrneuynBaTh caMOCTOATETLHOCTh B OBIAJCHUH COJIEPKaHUEM
Kypca .

e ¢dopmupoBate KT - KOMIETEHTHOCTH, CIOCOOCTBYIOIIYIO YCIICITHOCTH B Y4eOHOMH
NeSITeTbHOCTH;

e (dopmupoBats YVY/I;

Hamypanouwvie 06vexkmul

HartypanbpHble OOBEKTHI, HUCIOJB3yeMbIe B OOYYEHUM XWMHUU, BKIIOYAIOT B CeOs KOJUICKIIMH
MUHEPAJIOB M TOPHBIX IOPOJA, METAJUIOB M CIUIAaBOB, MHUHEPAJIbHBIX YIOOpEHMi, IacTMacc,
Kay4yKOB, BOJIOKOH U T. 1.



O3HaKOMJICHHUE yJaIIuXCs ¢ 00pa3aMu NCXOIHBIX BEIIECTB, MOTYIPOAYKTOB H TOTOBBIX U3IEIHAN
MO3BOJISIET OJYYUTh HATJISTHOE MIpe/ICTaBIeHe 00 ATHX MaTepuaiax, UX BHEIIHEM BHJIE, a TAKXKE O
HEKOTOPBIX (PU3MUYECKUX CBOHUCTBAX.

Xumuueckue peakmuevl u Mamepuail

OOpareHre coO MHOTHMMH BEIIECTBAMH TPeOYeT CTPOroro CoOOJIOJCHUS NpPaBUI TEXHUKU
0€30MacHOCTH, 0OCOOEHHO MPH BBHIIOJIHEHNHU ONBITOB CAMUMHU ydaluuMucs. Bce HeoOXoaumbie Mepbl
MPEAOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIUX IOKYMEHTAX U HHCTPYKIIMSX.

Xumuueckan nadopamopnan nocyoa, annapamsl u npuoOOpsl

XuMu4eckasi mocyia moapa3AesisseTcss Ha ABE TPYIIBL: JJI BHITOJHEHHS OMBITOB YYAIIUMUCS H
JEMOHCTPALIMOHHBIX OIBITOB.

[Tpubopsl, anmapaThl U YCTAaHOBKH, UCIIOIB3YEMbIE HA YPOKAX XUMUU, TIOJPA3ACTSIOT HA OCHOBE
MPOTEKAIOMIUX B HUX QU3NYECKUX U XUMHUECKHUX .

Mooenu

OObekTaMu MOJIEIMPOBAHUS B XUMHUH SBISIOTCS aTOMBI, MOJIEKYJbl, KPUCTAJJIbI, 3aBOJCKHE
anmnaparsl, a TaKKe IPOUCXO/ISIIHNE POIIECCHI.

B mpenogaBaHuu XUMHUK UCHOJB3YIOTCS MOJIEIHN KPUCTAUIMYECKUX PEHIETOK anmasa, rpadura,
cepol, dochopa, okcuna yriepona(ly), moBapeHHOU coiu, Jbaa, Woaa, skeie3a, MeIu, MarHus,
HaOOPBI MOJIeJIe aTOMOB ISl COCTABJICHUS IIIAPOCTEPKHEBBIX MOJIENIEH MOJIEKYIL.

Yueonwvie nocooua na newammnoii ocrnose

B npomecce o00ydeHHMsT XUMHHM HUCHOJB3YIOTCS — CIEAYIOIIUME TaONMIBI I[OCTOSHHOTO
skcnonupoBanus: «llepuogmueckas cucrema xumudeckux dsnemeHToB .M. Menaeneesay,
«Tabmuma pacTBOPUMOCTH KUCIIOT, OCHOBAHHM U COJIEH», «DNEKTPOXUMHUCCKHUHN P/l HAPSHKCHUMA
MeTamioB», «KpyroBopoT BemiecTB B IpUPOAE» U JP.

Jlis  opraHu3anuu  cCaMOCTOATEIbHOW paboThl OOydaromMXcsi Ha ypOKaxX HCIOJIB3YIOT
pazHooOpa3HbIC TUIAKTUICCKUE MAaTEpUANIbl: TETPAIH HA IEYaTHONH OCHOBE WIIH OT/IENIbHBIE paboyure
JUCTBl — UHCTPYKIUHU, KAPTOUKH C 33JaHUSAMU PAa3HOW CTETEHU TPYIHOCTH AJI U3yUYEHUSI HOBOTO
MaTepuaia, CaMOIPOBEPKHU M KOHTPOJIS 3HAHUH yJaIuxcsl.

Jlnst oGecnieyeHust 6€30MacHOTO TpyJAa KaOMHETE XMMHUU UMEETCS:

® [IPOTHUBOMOKAPHBI UHBEHTAPH

® amnTeyky ¢ HaOOPOM MEAMKAMEHTOB U MEPEBA30UYHBIX CPENICTB;

® HHCTPYKIHIO IO TpaBmiiaM 0€30MacCHOCTH TPYAA JUTsl 00YJarOIIHXCs

® KypHAQJI PETUCTPAIMH UHCTPYKTaXa 10 MpaBuiiaM 0€30MMacHOCTH TPYAA.



AHHOTaLVS

Pabouas IIporpamMmMa I10 XMMIUN B 9 kyacce cocTaBJjieHa HA OCHOBE:

1. O.C.T'abpuenss , C.A. CnagkoB. Xumusi. Paboune mporpammel. [TpegmerHast muHus
yue6HnkoB O.C.I'abpmensna, M.I'.OctpoymoBa, C.A.CnagkoBa 8-9 kiacchr:
yueb.1mocobme s 06OIIeo6pa3oBaT. OpraHmsaiuii:  06as’oBbI  YPOBEHB/
O.C.I'abpuensn, C.A. Cnagkos. —M.: IIpocsemnienne, 2019.

2.«Xumus.9 ximace». O. C. I'abpuensna, U. I'. Octpoymos, C. A. Cinagkos. M. :
IIpocseienne, 2019.

KoymmuecTBO yacoB 1o yueOHOMY ILIaHy: Bcero 68 yacoB

B manHou paboueir mporpamMme IpeCTaB/IeHbI:
® IUIaHMpYyEeMble pe3ybTaThbl M3yUEeHUS] YUeOHOTrO IMpeaMeTa;
e conepykaHue yueOHOro mpeaMeTa;
® TeMaTHMyecKoe IUIaHMPOBaHME C yKa3aHMEM KOJIMYEeCTBA YacOB Ha OCBOEHME
Ka>KI0M TEMBI;
e KaJleHAApHO-TeMaTHyecKoe IJIaHMPOBaHMe
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