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IMosicHuTebHAS 3aNIHCKA

Pabouas mporpamma no xumun Juis odydaromuxcs 9 kimaccoB Ha 2022-2023 y4eOHbIi T
COCTaBJIEHA HA OCHOBE:

1. ®enepanbHoro 3akona «O06 odpaszoBanuu B Poccuiickoii denepanun» N 273-03 ot 29.12.2012,
®denepanbHOrO rocy1apCTBEHHOTO 00pa30BaTeIbHOrO CTaHAAPTa OCHOBHOTO 00IIEro 00pa3oBaHHUA.

2. ABTOPCKOH MporpaMMbl OCHOBHOTO 0011ero oopaszosanus mo xumu O. C. 'abpuessHa st 7-9 KiaccoB
001eo0pazoBaTeNbHBIX yupexaeHuil. Mocksa: Jpoda, 2017 rox.

3. PabGoueii nmporpammbl ['abpuensa O. C. Paboune nporpammbl xumust 7- 9 kiaccel yueOHO-
MeToauueckoe mocooue. — M.: Ipoda, 2017.

4. Tlonoxenust 0 paboueil mporpamMMe 1Mo yd4eOHBIM Tpeameram B coorBercTBHH ¢ PI'OC MAOY
«YKypckas cpenHsis oduieodpasoBaTenbHas mKona No 2y,

5. Meronudeckux peKoMeHAAI|i 110 CO3IaHuI0 M (PYHKIIMOHUPOBAHUIO B 00IIE00pa30BATEFHBIX
OpraHu3alMAX, PACHOIOKEHHBIX B CEJILCKOH MECTHOCTH M MAJIbIX TOPOJax, LIEHTPOB 00pa30BaHUs
€CTeCTBEHHO-HAayYHO! U TeXHOJIOTHYecKol HampasieHHocTel («Touka pocTtay) (YTBEpKIEHBI
pacniopsbkeHreM MuHHCTEpCTBa TpocBerienust Poccuiickoit @enepanuu ot 12 ssuBapst 2021 r. Ne P-6)

Jannaa npozpamma paccuumana Ha paoomy ¢ 00yHAOWUMUCA 8 YeHmpPe 00paz0eanus
ecmecmeeHHO-HaAYUHOU U mexnoaozuueckoil nanpasnennocmeil «Touka pocma» npu Mb6OY
«Yoreypckaa COLL Ne2».B oOyueHrH XuUMHH OOJIbIIOE 3HAYEHHE MMEET SKCIEPUMEHT. AHaIM3Upys
PE3YJIbTAThI HpOBeI[éHHBIX OIIBITOB, Yy4JallueCs Y6C)KIlaIOTCSI B TOM, 4YTO TC WM HHBIC TCOPCTHUUCCKUC
NPEACTABICHUS] COOTBETCTBYIOT WMJIM IPOTHUBOPEYAT PEaJbHOCTH. TOJBKO OCYLIECTBISISI XUMHUYECKHUIT
OKCIICPUMEHT MOKHO IMPOBCPUTH AOCTOBCPHOCTHL IPOTHO30B, CACIAHHBIX Ha OCHOBAHUHU TCOPUU . B
npolecce 9SKCIIEPUMEHTANLHOW pPa0OoThl yyamiuecs MOpUOOpETaloT ONBIT IO3HAHWS PEajJbHOCTH,
ABJSIFOILMIICST BaXKHBIM 3TarioM (OPMHUPOBaHUS y HUX YOeXKICHHWH, KOTOpble, B CBOIO OYepens,
COCTaBJISIIOT OCHOBY HAy4yHOTO MHPOBO33peHUsl . Peanmmzanumsi ykazaHHBIX LeJed BO3MOXKHA IIPH
OCHAIIICHUH IIKOJILHOTO KaOWMHEeTa XMMHW COBPEMEHHBIMU MpUOOpaMu W 00opynoBaHueM. B pamkax
HAIlMOHAJBHOTO TMpoekTa «O0pa3oBaHWE» JTO CTAIO BO3MOXHBIM Onarojapsi CO3JaHUIO B
00111e00pa30BaTeIbHBIX OPraHU3aUKIX LIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHONW U TEXHOJIOIMYECKOH
HarpasieHHocTel «Touku pocTay .

BHueapenne 3Toro o6opynoBaHUS B Hallel MIKOJE MO3BOJHMT Ka4eCTBEHHO M3MEHHUTH IPOIecC
o0yuyenus: xuMuu. KonndecTBeHHbIE SKCIEPUMEHTHI MO3BOJIAT MOIY4aTh JOCTOBEPHYIO MH(POPMALUIO O
NPOTEKaHUM TEX WM MHBIX XMMHUYECKHX HpoLeccax, O CBOicTBax BemecTB. Ha ocHOBe momyueHHBIX
OKCHCPUMCHTAJIIBHBIX JaHHBIX 06yqaeMI)Ie CMOTYT CaMOCTOATCIBHO [A€JaTb BBIBOJbI, 0606H_IaTI)
pe3yibTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO OJHO3HA4YHO OyJeT crnocoOCTBOBAaTh ITOBBILICHUIO
MOTHBAallMM OOydYeHHs IIKOJIbHUKOB. Ilpum peanuzammu 3ToH mporpammbel y oOyuaromuxcs Oynet
(l)OpMI/IpOBaTBCH C€CTCCTBCHHO-HAay4YHad TI'PaMOTHOCTb, KPUTHUYECKOC W KpPCAaTUBHOC MbIINIJICHUC,
COBCPUICHCTBOBATLCA HABBIKU eCTeCTBeHHO-Hay‘-IHOﬁ HaIlpaBJICHHOCTHU, a TaK¥Xe 6yI[eT IMPAKTUYCCKHN
oTpaboTaH y4eOHbIH MaTepHal 1o NPEeAMETY «XUMHUI».

Hcnonb3ys pecypebl nenTpa «Touka pocta» B 9 kiacce OyeT NPOBECHO 5 1a00pamopHbix Onbvimos,
2 npakmuyecKkue pabomol 1 8 0eMOHCMPAYUOHHBIX ONBIMOG.

Hear u3yyeHusi Kypca XHMHH: CO3/aHHE YCIOBHW [yl IUIAHWPOBAHHS, OpPTaHU3ALNHM U
yHpaBJieHust 00pa30BaTeNbHBIM MPOIECCOM 0 XUMUH B cooTBeTCTBUH ¢ PI'OC.

3agaum mporpaMmbI:

e  OCBOCHHME BaXKHEHIIMX 3HAHWUH 00 OCHOBHBIX MOHATHUSX U 3aKOHAX XUMHH, XUMHYECKOH CUMBOJIHKE;

° OBJIAACHUE YMCHUAMU Ha6.HIOJIaTB XUMHUYCCKUE ABJICHUA, ITPOBOJIUTH XUMHYECKUH OKCIICPUMCEHT,
NPOU3BOJMUTH PACUETHl HA OCHOBE XMMUYECKUX (POPMYJI BEILIECTB U YPaBHEHUI XUMHYECKHUX PEaKILINH;

e  Ppa3BUTHE MO3HABATEIHHBIX MHTEPECOB U MHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B Ipolecce MPOBEACHUS
XUMHAYECKOTO 3KCIIEPUMEHTA, CaMOCTOSTENBHOTO NpPUOOPETEHHs 3HAaHUH B COOTBETCTBHUH C
BO3HUKAOIINMHU KU3HCHHBIMU HOTpe6HOCT§IMI/I;

e BOCHHTaHHE OTHOILICHHMS K XUMHHU KaK K OJHOMY U3 (PyHIaMEHTANbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS
Y 3JIEMEHTY 00IIeUesIOBeYECKON KYIbTYPHI;

e [PUMEHEHHE I[IOJIyYeHHBIX 3HAHUW WM yYMEHWH [uis OE30MacHOr0 WCIOJh30BAHMSA BEIIECTB U
MarcepuajioB B 6BITy, CEJIbCKOM XO3SHCTBE M Ha MIPOU3BOJCTBE, pPCHICHUA MNPAKTHUYCCKUX 3a/lad B



MMOBCETHEBHOW JKW3HW, TPEAYNPEXKACHUS SBICHHUNA, HAHOCAIINX Bpel 30POBBIO0 UEJIOBEKA W
OKpY’Karllleh cpeae;

e  pa3BUTHE TUYHOCTH OOYYAIOMINXCA, UX WHTEIIIEKTYaIbHBIX U HPAaBCTBEHHBIX Ka4eCcTB, (HOPMHUPOBAHHUE
TYMaHHCTHYECKOTO OTHOILICHHS K OKPYXKAIoUIeMy MHPY M OKOJOTHMYECKH LeJIeco00pa3Horo
MTOBE/ICHUS B HEM;

e  pa3BUTHE MBIIUICHUS OOYYaIOIMNXCSA MOCPEICTBOM TAaKHMX IMO3HABATENFHBIX YUEOHBIX JEWCTBUH, Kak
yMeHue GopMyIUpoBaTh Npo0IeMy U THIIOTE3y, CTABUTH LIETH U 3aJa4, CTPOUTH TUIAHBI TOCTHKECHUS
Hened W pelleHus] TNOCTaBIEHHBIX 3aJad, OMNpeAeNsATh IOHATHUS, OIPaHWYMBATH WX, OIMUCHIBATH,
XapaKTepH30BaTh U CPAaBHUBATH.

O0mas xapakTepucTuKa y4e0HOro npeamera.

Copep:xaHne Kypca COCTaBJISIET OCHOBY HJsl PacKpBITHS Ba)KHBIX MHMPOBO33PEHUYECKUX HICH,
TaKuX, KaKk MaTephajibHOE €IUHCTBO BELIECTB MPHUPOABI, UX T€HETHYECKas CBs3b, pa3BuTHE (HOpM OT
CPaBHHUTEIHHO MPOCTHIX JO HambOoyee CIOXKHBIX, BXOMIAIINX B COCTaB OPraHU3MOB; OOYCIIOBICHHOCTBH
CBOHCTB BCIICCTB UX COCTAaBOM U CTPOCHUEM, IPUMCEHCHHUA BCILICCTB UX CBOﬁCTBaMH; CANHCTBO NPHUPOIbL
XUMHYECKHNX CBSI3EH U CHOCO6OB ux Hp€O6pa3OBaHI/ISI Ipru XUMHUYCCKUX MPEBPALICHUAX,; [IO3HABACMOCTDb
CYIITHOCTH XHMHYECKUX TMpPEBpalleHW! COBPEMEHHBIMH HaydHBIMH MeTomamHu. Kypc Bkirodaer B cels
OCHOBHI 00IIIEH 1 HEOPTaHUIECKON XUMHUH, a TAK)KE KPATKHE CBEICHUS 00 OPraHUYECKHUX BEIECTBAX.

OcHOBHasE oOpraHu3alMoHHas (opma oOyueHMs: KIacCHO — ypouHas. OOmue TpeOoBaHMS,
MpeIbsIBIsIEMble K YPOKY: YeTKOCTh OCHOBHOW YYeOHOW IeNH, Hepa3phIBHOCTH 00pa30BATENBHBIX M
BOCTIMTATENBHBIX 3af[ad, MPaBWIBHBIH OTOOp METOAOB MMl KaKIOW YacTH YPOKa, KOJUIEKTHBHOCTH B
paboTe ydammxcs Kjacca, COSJMHEHHAsl C CAMOCTOSTEILHOCTBIO KaXKIOTO yYeHUKa. MCIoib3yIOTCs TpU
O6IlII/IX METOoaAa O6y‘IeHI/I$I XUMHH: 06’L$ICHI/ITGJ'H)HO-HJ’IJ’IIOCTp&THBHLIfI, YAaCTUYHO-TIOMCKOBBIA U
uccienoBarenbckuil. Kaxaprii o0muii MeToq o0ydeHrs peamnu3yeTcs MOCPEICTBOM YacCTHBIX METOJIOB,
MIPUHAJUICKAIMUX K TOH WM WHOW TPYNIE: CIOBECHBIX, CIOBECHO-HATJISINHBIX, CIOBECHO-HATIISIHO-
MPaKTHUECKUX MeTonoB. Haumbonee wacto wHCmoiab3yercss HHGOPMAIMOHHO-KOMMYHUKAIIMOHHAS
TEXHOJOTHSI, MOTU(PUIIMPOBAHHBI METOJl TPOEKTOB, TMO3WIMOHHOE oOydeHne. KommdecTBo dYacos,
OTBEJIEHHBIX I W3YYCHHUs Marepuana 9 kiacca JOCTAaTOYHO, MOSTOMY B KalleHJAapHO-TEMATHYECKOM
TUIAHUPOBAHWM OHU COOTBETCTBYIOT TNPHUMEPHOH mporpamme. B KauecTBe IOMONHHUTENBHBIX (HOPM
opraHuzalyi 00pa3oBaTEIBHOrO TMpOoIecca HMCIONB3YeTCsl CHCTeMa KOHCYJBTAIMOHHOW MOJICPIKKH,
WHIMBHUIyalIbHBIX 3aHATHH, CaMOCTOSATENbHas paboTa ydamuxcs C MCIOJNB30BaHUEM COBPEMEHHBIX
WHQOPMAIMOHHBIX TEXHOJIOTHH.

B Kypce no xumuu paccuumano ucnonviosanue yugposoil nabopamopuu ¢ 00y4arOwUMuca
yenmpa « Touxu pocmay, K0TOpast NOTHOCTHIO MEHIET METOJUKY U COJIEpKaHHE SKCIIEPUMEHTAIBHOM
Hestensnoctu. [1Inpokuii CIEKTp MAaTYUKOB MO3BOJUT yYAIIUMCS 3HAKOMHUTHCS C TMapaMeTpaMu
XUMHYCCKOI'0 SKCIICPUMEHTA HE TOJIBKO Ha Ka4Y€CTBCHHOM, HO 1 Ha KOJIMYECTBCHHOM YPOBHCE. Hmbposaﬂ
nabopatopusi O3BOJIUT BECTH JITUTEIBHBIN SKCIIEPUMEHT JlasKe B OTCYTCTBHE SKCIIEpUMeHTaropa. B
nporiecce OPMHUPOBAHHS IKCIIEPUMEHTAIBHBIX YMEHUH YYSHUK O0yUYUTCS TIPEJICTABIAT, HH()OPMAIIHIO
00 ucclleZIoBaHNH B YETHIPEX BUIAX:

- B BepOAJIbHOM: OMTUCHIBATh SKCIIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJIENh SKCIIEPUMEHTA,

(UKCHpOBaTH BHIMAHNE Ha U3MEPSIEMbIX BETHYNHAX, TEPMUHOJIOTHH;

-B TAOJIMYHOM: 3aIOJIHATh TAOJMIIbI JAHHBIX, JISKAIIMX B OCHOBE IOCTPOCHHUS rpauKoB (IpU 3TOM Yy
YYaIuxcsl BO3HUKAET MEPBUYHOE MPEICTABICHNE O MacITabax BETUIHH);

-B rpaMueCcKOM: CTPOUTH TpaUKH 1O TAOIUYHBIM JJAHHBIM, 4TO TAET BO3MOXKHOCTH Iepexoa K
BBIJIBIDKEHUIO THIIOTE3 O XapakTepe 3aBUCUMOCTH MEXIy BeJIHYMHAMU (IIPU 3TOM YUYHUTENb MOKAa3bIBaET
MPEUMYIIECTBO B BU3yallU3alMX 3aBUCHMOCTEH MEX/y BEIMUMHAMH, HATIISTHOCTH U MHOTOMEPHOCTB);
B BHJIE MaTeMaTHYECKNX YpaBHEHWH: JaBaTh MAaTEeMaTHYECKOE ONMUCAHHE B3aMMOCBSI3U BEIHYUH,
MaTeMaTudeckoe 0000IIeHNE.

OcHOBHOE COep)KaHHE aBTOPCKOM MPOrpaMMBbl M HPUMEPHOU  paboueli npozpammbsl N0 XUMul
ona 8—9 kaaccos ¢ ucnoavzosanuem obopyoogsanus yenmpa «Touka pocma» TOTHOCTHIO HAIIIO
OTpa’KeHHE B JaHHOU paboyeil mporpaMme.



KonTpons pesynbraTtoB 00y4ueHus B coorBeTcTBuU ¢ ganHO# OII mpoBogutcs B ¢popmMe MUCHMEHHBIX U
AKCIIEPUMEHTAIBHBIX padoT, MPEeAIoiaraeTcsi MpoBeACHNE MPOMEXYTOUYHOW 1 UTOTOBOM aTTeCTallun

st otieHKH pe3ynbTaToB 00yUeHUs NCTIOIB3YI0 Takue (POPMbI KaK KOHTPOJIBHBIE paOOTHI B BH/IE TECTOB,
KOHTPOJIbHBIC PabOTBl CO CBOOOJHBIM OTBETOM, KOMITBIOTEPHOE TECTUPOBAHUE, CAMOCTOSTEIbHBIC
paboTHI, IPE3CHTAINH, TPOCKTHBIC, CCIICIOBATEIHLCKAC M TBOPUYECKHIE PAOOTHI.

@opMa MPOMEKYTOUHOI aTTecTaluu — JabopaTopHas paboTa, a makoice UCHOAb3YIOMCA KOHMPOTIbHO-
OYEHOUHbIe MAMEePUaIbl, OMOOP COOEPIAHCAHUSL KOMOPBHIX OPUEHMUPOBAH HA NPOBEPK) YPOBHS YCBOCHUs
cucmemuvl 3HAHUN U YMEHUU — UHBAPUAHMHO20 S0PA COOEPHCAHUSL Oelicmeyowel 00paz0eamenbHoll
npocpamMmbl nO Xumuu 0l 00ueobpa306ameNbHbIX OPeAHUZAYULL

HTorosas arrecramus.

s ocywecmenenusi umoeoson ammecmayuu ucnoavzyromesi KHUMbi, codepoicanue komopuix
OPUEHMUPOBAHO HA NPOBEPKY YPOBHS YCBOCHUS. 3HAHUL U Onpedeisiemcs CUucmemol mpebosanuil K
N0020MOBKe 8bINYCKHUKO8 OCHOBHOU WKObL . Dma cucmema UH8APUAHMHA HO OMHOULEHUIO

Ko gcem Oeticmeyiougum Ol no xumuu 0151 00ue0OPA306AMENLHBIX OP2AHUZAYULL

MecTto y4yeOHOro npeaMera B yueOHOM IJ1aHe
Becp Teoperuueckuil mMaTepuanl Kypca XUMHUH JUIsi OCHOBHOM IIKOJIBI paccMaTpUBaeTcs Ha
MEPBOM Oy OOyUEHHS, YTO TO3BOJISIET ydaluMcs 0ojiee OCO3HAHHO M TIYOOKO M3YYUTh (DaKTHUECKU
MaTepuanl — XUMHIO JJIEMEHTOB W UX coenuHeHWHA. [IporpamMma mocTpoeHa ¢ y4eTOM pealn3amud
MEXTIPEMETHBIX CBs3eW ¢ KypcoM (M3MKH 7 Kilacca, Te M3y4aroTCs OCHOBHBIE CBEACHUS O CTPOCHHU
MOJIEKYJI M aTOMOB, U OHOJIOTHM 6—9 KI1accoB, Tlie AaeTcsl 3HAKOMCTBO ¢ XUMHUYECKOH opraHu3anueit
KJIETKH U MpolieccaMy 0OMeHa BEIECTB.
B conep:xanuu kypca 9 kiacca pacKpbIThl CBEACHHS O CBOMCTBaX KJIACCOB BEIIECTB — METAJIOB
Y HEMETAJIJIOB. 3aKaHYMBAETCs KypC KpaTKUM 3HAKOMCTBOM C OPraHMYECKUMHU COETMHEHHUSIMH, B OCHOBE
0TOOpa KOTOPBIX JICKHUT HAEsS TeHETUYECKOTO Pa3BUTHS OPraHMYECKHX BEIIECTB OT YTIIEBOJOPOJIOB IO
OHMOIIOINMEPOB.
KommuectBo yaeOHbIX yacoB 70 yacoB (2 yaca B Hezmenro). M3 HUX: KOHTPOIBHBIX paboT — 4 yaca
U 2 yaca pe3epBHOE BpeMsi.
LleHHOCTHBIEC OPHMEHTHPHI COIEPKAHNA YUeOHOT 0 MpeIMeTa
LleHHOCTHBIE OPUEHTHUPHI Kypca XMMHUHU B IIKOJIC OMPENCIISAIOTCS crieupuKoi ee kak Hayku. [loHsTre
«IIEHHOCTH» BKJIFOYAET €IMHCTBO OOBEKTUBHOTO (CaM O0BEKT) U CYOBEKTUBHOTO (OTHOIIIEHUE CYOBEKTa K
00BEKTy), MO3TOMY B KadecTBE IICHHOCTHBIX OPHEHTHUPOB XHUMHUYECKOTO OOpa3oBaHHSA BBICTYIAIOT
00BEKTHI, M3yyaeMble B Kypce XHMHH, K KOTOPOMY Y oOydaromuxcs (HopMUpyeTCcsl HEHHOCTHOE
oTHoeHue. [Ipu 3TOM Beaylryro poyib UrpatoT MO3HABaTeNbHbIE IEHHOCTH, TaK KaK JaHHBIH y4eOHBIN
MpeIMET BXOAUT B TPYIITY MPEIMETOB MO3HABATENHFHOTO ITUKJIA, TJIABHAS II€NTh KOTOPHIX 3aKIIF0YaeTcs B
W3YYEeHUU TPUPOJIBI.
OcHOBY NO3HaBaTENbHBIX IEHHOCTEH COCTABIISIOT HAyYHbIe 3HAHUS, HAYYHbIE METObI TIO3HAHUS, a
[EHHOCTHBIE OpPUEHTAINH, POPMUPYEMBIEC Y 00YHAIOIIUXCS B TIPOLIECCE U3YUCHUS! XMMUH, MTPOSIBIISTIOTCS:
e B IIPHU3HAHWU IEHHOCTH HAYYHOTO 3HAHUSA, €T0 MPAKTHYECKOW 3HAYMMOCTH, JOCTOBEPHOCTH;
e B I[EHHOCTH XUMHYECKHUX METOJIOB HICCIIETOBAHMS KUBOW N HEXUBOW MIPUPOIBL;
e B IIOHWMaHHUH CIOXHOCTH M IPOTHBOPEYUBOCTH CAMOT'0 MPOIIECca MO3HAHUS.
B kauecTBe 00BEKTOB LIEHHOCTEW TpyJa M ObITa BBICTYNAIOT TBOpUYECKAsl CO3UAATENbHAS JESITENbHOCTD,
3I0POBBII 00pa3 KM3HM, a IEHHOCTHBIE OPUEHTAINH COACPKaHNUA Kypca XUMHUU MOTYT PacCMaTpHUBATHCS
Kak opMHpOBaHHUE:
®  YBWKHUTEIHHOTO OTHOIICHHS K CO3UIATENFHON, TBOPUECKOH AeSITENFHOCTH;
e TTOHMMaHUS HEOOXOIUMOCTH 310POBOTO 00pa3a KU3HU;
e 1OTpeOHOCTH B OE3YCIIOBHOM BBINOJHEHUU MNPaBHJ OE30MACHOIO HCIOJIb30BAaHHS BEIIESCTB B
IMOBCEHEBHOM KU3HU,
e  CO3HATEJLHOIO BhIOOpa Oyayilel MpopecCHOHAILHOM AeATEIBHOCTH.



Kypc xummm obOnamaeT BO3MOXKHOCTSAMH IS (hOPMHUPOBAHUS KOMMYHHKATHBHBIX LIEHHOCTEH,
OCHOBY KOTOPBIX COCTaBIIIIOT TIPOILIECC OOIICHWS, TPaMOTHAs pedb, a IEHHOCTHBIE OpHEHTAINU
HaIpaBJIeHB HA BOCITUTAHNE Y YIAITUXCA:

e  TPABIJIHLHOTO UCTIOIH30BAHUS XUMUYECKOW TEPMUHOIOTUU U CUMBOJINKH;
e TOTPEOHOCTH BECTH JTUAJIOT, BHICITYIIIMBATh MHEHHE OIIIOHCHTA, YIaCTBOBATh B JIUCKYCCHH,
e  CIIOCOOHOCTH OTKPBITO BBIPAXKATh U apI'YMEHTHUPOBAHO OTCTAMBATh CBOIO TOUKY 3PCHUSI.

Pe3yabTaThl 0cBOCHUs1 Y4eOHOI0 peaMeTa.
IIpenmeTHbIe pe3yJbTaThI:

Obyuarowuiica nayuumcs:

* IPUMEHATH OCHOBHBIE METOIbI MMO3HAHNUS: HAOII0IeHIE, H3MEPEHUE, IKCIICPUMEHT;

* OMHUCHIBATh CBOMCTBA TBEPIBIX, KUAKHX, Ta3000pa3HBIX BEIIECTB, BBACISIS UX CYIIE-CTBEHHBIC
MIPU3HAKHY;

*pacKpBIBATh CMBICIT 32aKOHA COXPaHEHHS MacChI BEIECTB, AaTOMHO-MOJIEKYJISIPHOW TEOPHH;

¢ pas3jiinyatb XUMUUYCCKUEC U (1)I/I3I/I‘-IGCKI/IC SABJICHUSA, HA3bIBATH IPU3HAKKU U YCJIOBUA MPOTC-KAaHUA
XUMHUYECKUX PEaKIIUii;

* cobOmoaTh paBuiia 6e30macHoi paboThl PU MIPOBEICHUH OIIBITOB;

*II0JIB30BAThCs 1TA0OPATOPHBIM 00OPYIOBAHUEM U MTOCY/IOM;

*I10JIy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;

*XapaKTepu30BaTh PU3NUECKHE U XMMUYECKUE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPraHU-

YECKHUX COCI[HHGHHP'I, MOPOBOJUTH OIIBITHI, IIOATBCPKAAOINE XUMUYCCKUEC CBOMCTBa HU3YYCHHBIX
KJIACCOB HEOPTaHNYECKUX BEIIECTB;

* PaCKpBIBATh CMBICI TIOHSATHUS «PACTBOPY, BEIUUCIIATE MACCOBYIO JIOJIF0 PACTBOPEHHOTO

BEILLECTBA B PacTBOPE, FOTOBUTh PACTBOPBI C OMpPENeIEHHOM MAacCOBOM AOJEH pacTBOPEHHOTO
BEIIECTBA;

* XapaKTepU30BaTh 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BELIECTB OT THUIIA KPUCTAJIHYE-

CKOH PEIIETKU, OIIPEIEIATh BUJ XUMUYECKOM CBSI3U B HEOPIraHUYECKUX COETMHEHMSX;

* PacKpbIBaTh OCHOBHBIE TIOJIOKEHHS TEOPUH DIIEKTPOIUTUIECKON AMCCOIMALINHN, COCTAB-

JIATh YPaBHEHHUA JIEKTPOJIUTUUECKON IUCCOLUALIMU KUCIIOT, 1IEJI04YeH, CoJIel u peakuui

MOHHOI'0 0OMEHa;

* PacKpbIBaTh CYHIIHOCTh OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINM, ONPENEIATH OKUC-

JIMTCJIb 1 BOCCTAHOBUTECJIb, COCTABJIATh YPaBHCHUA OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX

peaKLuii;

*Ha3bIBaTh (PAKTOPHI, BIUSIOMINE HA CKOPOCTh XUMHUYECKOH PeaKlny;

* XapaKTepU30BaTh B3aNMOCBSA3b MEX/Iy COCTABOM, CTPOCHHEM M CBONCTBAMH HEMETAJI-

JIOB U METAJIJIOB;

* IPOBOJUTH OMBITHI IO MOJYYEHUIO U H3YUEHUIO XUMHUYECKUX CBOIMCTB pa3iN4YHBIX Be-

IIECTB;

* IPaMOTHO 00paIaThCs C BEIIECTBAMU B [IOBCEHEBHON KHU3HU.

Obyuarowuiicst nOIYUUM 803MONCHOCTND HAVHUMBCA!

¢ BBIJIBUT'aTb U MMPOBEPATH SKCIIEPUMEHTAIIBHO T'MIIOTE3bI O XUMUYCCKUX CBOIiCTBax Be-

IIECTB HAa OCHOBE MX COCTaBa M CTPOEHHUS, X CIOCOOHOCTH BCTYIATh B XUMHUYECKHE Pe-

aKIIMHU, O XapaKTepe U MPOAYKTaX pa3iIMUHbIX XUMHUUECKUX peaKLni;

*XapaKTepHU30BaTh BEIIECTBA [T0 COCTABY, CTPOEHHUIO U CBOMCTBAM, YCTaHABINBATH MPH-

YXMHHO-CJICACTBECHHEBIC CBA3U MCKAY JaHHBIMU XapaKTCPUCTUKAMU BEIICCTBA,

* COCTaBJIATh MOJIEKYJISIPHBIE U TIOJTHBIE HOHHBIE YPABHEHUS 110 COKPAIEHHBIM HOHHBIM

YpaBHEHUSM,;

*IIPOTHO3UPOBATH CIOCOOHOCTD BCIIECTBA IMPOABIIATE OKUCIUTCIBHBIC U1K BOCCTAHOBH-

TEJbHBIE CBOMCTBA C YUETOM CTENEHEN OKUCIICHUS 3JIEMEHTOB, BXOIAIINX B €r0 COCTaB;

* BBIJIBUTATh U NPOBEPATH SKCIIEPUMEHTAIBHO THIIOTE3BI O PE3YJIbTaTaX BO3AEHCTBHS pas-

JTUYHBIX (PAaKTOPOB HA N3MEHEHUE CKOPOCTH XMMHUYECKOH peaKiuu;

*HCIIOJIb30BATh MPHOOPETEHHBIE 3HAHUS VISl 9KOJIOTMYECKH TPAMOTHOT'O IOBEACHUS B



OKpY’Karollel Cpee;

* FCIIOJIB30BaTh MPUOOPETEHHBIE KITFOUEBBIE KOMIIETEHITIH ITPH BHITIOTHEHUH TIPOEKTOB U
pelIeHnn y4eOHO-NCCIIeIOBATENhCKIX 33249 M0 U3YUEHUIO CBOMCTB, CTIOCOOOB ITOTy4e-
HUS ¥ pacllO3HABAHUS BEILIECTB;

* 00BEKTHBHO OIICHUBATH HHPOPMAIIHIO O BEIICCTBAX M XMMUYCCKUX MPOIECCAX;
*0CO3HABATh 3HAYCHUE TEOPETUUCCKUX 3HAHUM 110 XUMUHU ISl PAKTHUECKOU JAESTEIBHO-
CTH YEIIOBEKA,

* CO3/IaBaTh MOJICIU ¥ CXEMBI JIJIS PEIICHUs YYeOHBIX U MMO3HABATEIILHBIX 33/1a4; IOHUMATh
HEOOXOIMMOCTH COOITIOZICHHS MTPEITUCAHNIA, TIPEJIaraeéMbIX B MHCTPYKIHUAX 110 UCTIONb-
30BaHUIO JIEKAPCTB, CPEICTB OBITOBON XUMHUH H I .

JIM4HOCTHBIE pe3yabTaThl

— 3HAaHUC M IMOHMMAaHHEC: OCHOBHBLIX MCTOPUYCCKUX CO6I>ITPII>1, CBA3aHHBIX C PAa3BUTUCM XUMHU,
JOCTIDKEHUH B OONAacTH XMMHU M KYyJIbTYPHBIX TpagulMid CBOEH CTpaHbl (B TOM YHCJIE HAy4HBIX);
00IIEMHUPOBBIX JOCTIKEHUN B 001aCTH XUMHW; OCHOBHBIX IIPUHIUIIOB U MPABHUJI OTHOLICHUS K IIPUPOJE;
OCHOB 3II0pOoBOTO 00pa3a JKHM3HH M 300pOBbecOEperaloniux TEXHOJOTHH; NpaBWJI TIOBEACHUS B
Ype3BbIYAHBIX CUTYyallMsAX, CBS3aHHBIX C BO3ACHCTBHEM pAa3IUYHBIX BEIECTB; OCHOBHBIX NpaB U
0o0s3aHHOCTEW TpakgaHWHA (B TOM 4YHCJIE OOYYaroIIerocs), CBSA3aHHBIX C JIAYHOCTHBIM,
HpO(bCCCI/IOHaHLHI)IM U JKHU3HCHHBIM CaMOOIIPEACICHHUEM, COHI/I&JII)HOﬁ 3HAUYMMOCTH U COACPKAHUA
npoeccuil, CBSI3aHHBIX C XUMUEH;

— YY8CMBO 20pOOCMU 32 POCCUICKYIO0 XMMUYECKYIO HAyKy U JOCTHKCHUS YUCHBIX; YBAXKCHUE
NPUHAITHE TOCTMXKEHUH XUMHM; JII00OBb M OE€peKHOE OTHOLICHHE K MIPUPOAE; YBAKEHUE U yUeT MHEHUN
OKpYyXaromuXx K JAYHBIM JOCTUKCHUAM B U3YUYCHUN XUMUU,

— mnpusHaHue UEHHOCTH COOCTBEHHOTO 3J0POBbS UM 3I0POBbS OKPYXKAIOLIMX JIONEH;
HEOOXOIUMOCTH CAMOBBIPAXKEHUS, CAMOPEATH3ALUH, COLUATBLHOTO IPU3HAHUS;

— 0CO3HQHUe CTENICHW TOTOBHOCTH K CAaMOCTOSTEIBHBIM TIOCTyIKAM W  JCHUCTBHSIM,
OTBETCTBCHHOCTH 3a UX PE3YJIbTAThI,

— nposigneHue 3KOJIOTUIECKOro CO3HAHMS, JOOPOKENATeIbHOCTH, JOBEPHUS U BHUMATEIBHOCTH K
JIX0AAM, TOTOBHOCTH K COTPYAHUUYCCTBY, MHUIIUATUBLI U HIOGOSHaTeJ'IBHOCTI/I B M3YYCHUHM BCUICCTB U
nporeccoB; yOeKIEHHOCTH B HEOOXOAMMOCTH pa3yMHOI'O WCIIOJIB30BaHMS JOCTHKCHUH HAayKH H
TEXHOJIOTHIi;

MeTanpeaMeTHbIe pe3yJbTaThbl

—  UCNOAb306aHuUe PA3TMYHBIX HCTOYHHKOB XHMHUUYECKOW HH(QOpMaImu; TONydeHHe TaKou
MHQOpMaLUK, €€ aHaJIn3, TOATOTOBKA HAa OCHOBE 3TOT0 aHANM3a WH(QOPMAIMOHHOTO NMPOAYKTa M €ro
Ipe3eHTaLus;

— npuMeHeHue OCHOBHBIX METOJIOB IMMO3HAaHUS (HAOIIOIEHHS, DKCIIEPUMEHTa, MOJEINPOBAHHS,
HU3MCPCHUA U T. ,Z[.) JJI U3YUYCHUA XUMUUYCCKUX O6T)GKTOB;

— UCNONb306aHUe OCHOBHBIX JIOTHUECKUX ONEpaluil (aHaau3a, CHHTE3a, CpaBHEHUs, 00001IeHus,
JI0Ka3aTeJIbCTBA, CUCTEMATU3aLM1, KIIACCU(DUKALINY U IP.) IPU U3YUEHUH XUMUYECKUX OOBEKTOB;

— @opmyauposarue BHIBOJOB H YMO3AaKIIIOUCHUH W3 HAONIOJICHUH W U3YyYCHHBIX XUMHUYECKHX
3aKOHOMEPHOCTE;

— MPOZHO3UpOBaHUe CBOWCTB BEIECTB HA OCHOBE 3HAHHs MX COCTaBa W CTPOCHUS, a TaKKe
YCTaHOBJICHUS aHAJIOTHH;

— ¢hopmynuposanue Uaei, TUIOTE3 U IMyTeH NPOBEPKH UX HCTUHHOCTH;

— onpedenenue Tened M 3amad ydyeOHOW M HCCIICNOBATENBCKOM JNEATETHHOCTH M IyTeH HX
JOCTIKEHHUS;

— YMeHue yCTaHaBJIMBAThb CBA3HW MCXKAY LEJIbIO U3YUCHUA XUMHUU U TEM, IJIA 4YE€ro 3TO HYXKHO,
CTPOUTH JXHU3HCHHBIC U HpO(i)eCCI/IOHaHI)HBIe IJIaHbl C Y4Y€TOM YCIICHIHOCTU HW3YUCHHUA XUMHU U
COOCTBEHHBIX MTPUOPUTETOB.

— packpuvimue TPUIHHHO-CIICACTBEHHBIX CBSI3€H MEXKIY COCTaBOM, CTPOEHHEM, CBOMCTBAMH,
IMPUMCHCHUEM, HAXO0XKJICHUEM B IIPUPOAC U MOJTYUCHUEM Ba)KHEHUIINX XUMHUYECKUX BCIICCTB,



— apcymenmayusi COOCTBEHHOM TMO3UIINU U €€ KOPPECKTHUPOBKA B XOA€ ANCKYCCHUHU 11O
MarepuajlaM XUMHUYCCKOI'0 COACPKaHMU.

IIpeameTHbIE pe3yJbTAThI

B nosnasamenvnoti cghepe

3nanue (nonumanue):

— XUMHYECKON CHMBOJIMKH: 3HAKOB XHMHYECKHX 3JIEMEHTOB, (POPMYNT XMMHUYECKUX BEIIECTB,
YPaBHEHUN XMMUYECKUX PEAKLINA;

— BAXHEHUIINX XUMHYECKUX TMOHSITHI: BEIIECTBO, XUMHUYECKUU HIEMEHT, aTOM, MOJCKYIa,
OTHOCUTENIFHBIE AaTOMHAas H MOJIKYJSIpHAs MacChl, HWOH, KaTHOH, AaHWOH, XWUMHYECKas CBA3b,
ANIEKTPOOTPHULIATENIFHOCTD, BAJICHTHOCTD, CTETIEHb OKUCIICHHUS, MOJIb, MOJISIPHAST Macca, MOJISIPHBIN 00beM,
PacTBOPHI, JEKTPOJIUTHI U

HERJIEKTPOJIUTHI, 3JEKTPOIUTHYECKAs TUCCOLMAIMS, OKUCIUTEIh U BOCCTAHOBUTENb, OKHUCICHNE
¥ BOCCTaHOBIIEHHUE, TEIUIOBOH 3P (EKT peaklny, OCHOBHBIE TUIIBI PEaKIIUi B HEOPTAHMYECKOW XIMHM;

— (G OpMYIHPOBOK OCHOBHBIX 3aKOHOB M TEOPHH XWUMHHU: aTOMHO-MOJIEKYJISIPHOTO YYCHHUS;
3aKOHOB COXPaHEHHUs Macchl BELIECTB, IMOCTOSHCTBA COCTaBa BellecTB, ABorajpo; [lepuoauueckoro
3akoHa [[. WM. MengeneeBa; TeopuH CTPOEHUS aTOMa M YYEHUS] O CTPOCHUHM BEILECTBA; TECOPHU
AIEKTPOIUTHIECKON TUCCOIUAIINH U YUSHHSI O XUMUIECKON PEeaKIIny.

Ymenue nazvieams:

— XUMHUYECKHE DIIEMEHTHI,

— COEIMHEHUS U3YYEHHBIX KJIacCOB HEOPraHMUECKUX BEIIECTB;

— OpraHWYecKHe BellecTBa Mo ux (GopMyle: MeTaH, 3TaH, 3TH-

JIEH, alleTUJIeH, METaHOoJ, 3TaHOJI, TNIULEPHH, YKCYCHas KHUCIIOTa,

TJII0K03a, caxapo3sa.

Obvscuenue:

— (hUBHYECKOro CMBICIIa aTOMHOTO (TIOPSJKOBOTO) HOMEpa XMMHYECKOTO DIIEMEHTa, HOMEPOB
rpynnsl u nepuona B [lepuonnueckoii cucreme /. Y. MenneneeBa, Kk KOTOPBIM 3JI€MEHT HPUHAIIEKHAT;

— 3aKOHOMEpPHOCTEH HM3MEHEHHUS CTPOEHHS aTOMOB, CBOWCTB 3JIEMEHTOB B Ipejaeiax MallbIX
MIEPUOJIOB U A TPYIIIL, a TAaK)Ke CBOHCTB 00pa3yeMbIX MU BBICIINX OKCHJIOB U THAPOKCHUIOB;

— CYIIHOCTH TPOIECCA ANEKTPOTUTHUECKON JTUCCOIUAIINY M PEAKIi HOHHOTO 0OMeHa.

Ymenue xapaxmepuzosamo:

— XHUMHYECKHE D3JEeMEHThl (0T BOJOpOJA JO KaJbIMs) HAa OCHOBE WX TIOJOXKEHHS B
[lepuonamueckoit cucreme xumudeckux snemeHToB J[. M. MennmeneeBa m 0coOeHHOCTEH CTPOEHHS HX
aTOMOB;

— B3aUMOCBS3b MEXIY COCTaBOM, CTPOEHHEM U CBOWCTBAMHU HEOPTaHUYECKUX BEIIECTB;

— XHWMHYECKHE CBOWCTBA OCHOBHBIX KIIACCOB HEOPTaHMYECKHUX BEHIECTB (OKCHIOB, KHCIOT,
OCHOBaHUi, aM(pOTEPHBIX COCTUHEHHUI U COJIEH).

Onpedenenue:

— COCTaBa BelIecTB 110 UX (hopMyiam;

— BQJIEHTHOCTH U CTETICHW OKHUCIICHHSI DIIEMEHTOB B COSJMHEHUH;

— BUJIOB XUMHYECKOH CBSI3U B COETUHEHMSIX;

— THIOB KPUCTAIITMYECKHUX PEIIETOK TBEPBIX BEIIECTB;

— MPUHAJIEKHOCTH BEIIECTB K ONPENEICHHOMY KJIacCy COeTUHEHN;

— TUIOB XUMUYECKUX PEAKIIMA;

— BO3MOXHOCTH IPOTEKAaHHs PeaKLuil HOHHOTO OOMEHa.

Cocmaenenue:

— cxeM ctpoenust atoMoB nepBbix 20 anemenToB Ileproandeckoii cucremsr J. Y. MenneneeBa;

— (hopMys1 HEOPraHUYECKUX COSAMHEHHH U3YYEeHHBIX KIaCCOB;

— YpaBHEHUH XUMHUYECKHUX pEaKIuil.

beszonacroe obpawenue ¢ XuMIUYECKOH MOCYION U TAOOPATOPHEIM 000pYIOBAHUEM.

Tlposedenue xumuuecko2o sKkcnepumenma:

— MOATBEPKIAOLIET0 XMMUYECKUE CBOMCTBA M3YUEHHBIX KJIACCOB HEOPIraHUYECKUX BEIIECTB;

— MOATBEPKIAIOIIETO XMMUYECKHI COCTaB HEOPTAaHUIECKHUX COETHMHEHUI;



— TIO TIONTyYeHUI0, COOMPAHUIO ¥ PACTIO3HABAHUIO Ta3000pa3HBIX BEMIECTB (KUCIOPOa,
BOJIOPOJIa, YIIIEKHUCIIOTO ra3a, aMMUaKa);

— IO ONpENeNICHUIO XJIOpUA-, Cynb(dar-, KapOOHAT-NOHOB M MOHA AMMOHUS C IIOMOILBIO
KaYEeCTBEHHBIX PEAKIIUH.

Buviuucaenue:

— MaccoBOM JI0JIM XUMHYECKOTO 3JIEMEHTa 10 (POpMyIIe COSTUHEHUS;

— MAaccOBOM JI0JIM BELIECTBA B PACTBOPE;

— Macchl OCHOBHOTO BEIIECTBA MO0 U3BECTHOW MacCOBOM J10Jie MpUMeECeH;

— 00BEMHOI 0JIM KOMIIOHEHTA ra30BOM CMECH;

— KOJIMUYECTBA BEILIECTBA, 00bEMa WJIM MAcChl BEIIECTBA 110 KOJMUYECTBY BEIIECTBA, 00BEMY WIN
Macce peareHTOB WM IPOLYKTOB PEaKIHH.

Hcnonvzosanue npuobpemenubix 3HanUll U YMEHUU 6 NPAKmuyeckol 0esmenbHoCmu u
NOBCEOHEBHOU HCUSHU

— 151 6€30MacHOr0 OOpaIeHHs C BEIECTBAMU M MaTepuallaMi B TIOBCEIHEBHOM KU3HU U
rpaMOTHOI'0 OKa3aHusd HCpBOfI IIOMOIIHU IIPU OKOTr'aX KHUCJIIOTaMHU U HICTI0OYaMU,

— JUIs1 OOBSICHEHHUS OTIENBHBIX (DAKTOB M MPUPOIHBIX SIBICHHIA;

— JUIs1 KPUTHYECKOH OIIeHKH UH(OpMAIMK O BELIECTBAX, UCTIOIb3YEMBIX B OBITY.

B neHHOCTHO-OpHEHTALIMOHHOII chepe

Ananuz u oyenka TOCIENCTBUHA A OKPYXKAIOMIEH Cpeapl OBITOBOM W MPOU3BOJCTBEHHOM
JeSITeIbHOCTH YEJIOBEKa, CBA3aHHOH C IOydYeHHEM U NepepadoTKOM BEIIEeCTB.

B TpynoBoii cdepe

Ilposedenue onepayuii C WCIONB30BAaHWEM HArpeBaHHs, OTCTaMBaHUS, (QUIBTPOBAHUS,
BBINIAPUBAHUS; IOTYUEHUsI, COOMPAHUS, PACIIO3HABAHHS BELLIECTB; U3TrOTOBJICHUS MOJIEJIEH MOJIEKYJI.

B cdepe Ge3onacHOCTH KM3HEAEATEIBLHOCTH

— Cobmrodenue NpaBUI TEXHUKU 0€30MIaCHOCTH IPH [IPOBEIEHUH XUMHUYECKOT0 SKCIICPUMEHTA;

— oKasaHue TIEPBOI MOMOIIH MTPU 0KOrax, IOpe3ax U XUMHUUECKHUX TpaBMax.

IInanupyemovie npeomemuvle pe3yibmamsl  0C60€HUA  YUeOHO20 npedmema  «Xumusa» ¢
ucnoavzoeanuem ooopyoosanusn «Touxa pocmay , 0ocmuzaemvie 00yuarOWUMUCA:

Oobyuarowuiica nayyumcsa:

* IPUMEHSITh OCHOBHBIC METOIbI [TO3HAHMSI: HAOII0ICHUE, H3MEPEHUE, SKCIICPUMEHT;

* OIMCBHIBATHh CBOMCTBAa TBEPIBIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIJENSS WX CYIIECTBEHHBIC
MIPU3HAKH,

*PaCKpPBIBATH CMBICT 3aKOHA COXPAHEHUS MAacChI BEIIECTB, aTOMHO-MOJICKYJIIPHON TEOPHH;

* pasnuyYaTh XMMHYECKHEe W (DU3WUYECKWE SBJICHWS, HA3bIBaTh MPHU3HAKH ¥ YCIOBUS TPOTEKAHHS
XUMHYECKUX PEaKIuii;

* coOro1aTh ipaBuIia 6e30macHoi paboThl PH MTPOBE/ICHUH OIIBITOB;

*TI0JIH30BATHCA JIAOOPATOPHBIM 000PYIOBAaHUEM U TTOCY/ IO,

*TI0JTy4aTh, COOUpATh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH HX;

*XapakTepu3oBaTh (QU3MUSCKUE W XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX
COCIMHCHHM, TPOBOJUTH OIBITHI, ITOATBEPKIAIONTNE XHMHUYECKHE CBOWCTBA W3YYEHHBIX KIIACCOB
HEOPTraHUYECKUX BEIIECTB;

* PaCKpbIBATh CMBICI TIOHSTHS «PACTBOP», BEIUUCISATH MACCOBYIO JIOJIIO PACTBOPEHHOTO

BEILECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C OMPEACIEHHON MAaCCOBOM JOJIEH pacTBOPEHHOIO BELIECTBA;

* XapaKTepu30BaTh 3aBUCHUMOCTh (PU3WYECKHX CBOWMCTB BEIIECTB OT THIIA KPUCTAUIMYECKOW PEIIETKH,
ONPENIEIATh BUJ XUMUYECKOHN CBA3H B HEOPIAaHUUECKUX COCTMHEHUSIX;

* PacKphIBaTh OCHOBHBIE TOJIOXKEHUS TEOPUH ICKTPOIUTHICCKON THUCCOIMAIINH, COCTABIIATh YPABHEHIS
ANEKTPOIUTUUECCKON TUCCOLMALIMY KUCIIOT, IIeT0UeH, COJIel U peakuuit

HOHHOTO OOMeEHa;

* PpacKpBIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHMA, ONPEHACISITh OKHCIUTENh H
BOCCTAaHOBUTEIb, COCTABIISITh YPABHEHHUS OKHCIUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEaKITH;

*Ha3bIBATh (PAKTOPHI, BIHUSAIONIUE HA CKOPOCTh XUMUYECKOHN peaKIny;



* XapaKTepU30BaTh B3aUMOCBA3b MEKIY COCTAaBOM, CTPOSHHEM M CBOWCTBAMU HEMETAJJIOB U METAJUIOB;
* IPOBOJUTH OMBITHI MO MOITYYEHUIO U H3YUEHHUIO XUMHUYECKUX CBOMCTB pa3IHUYHBIX BEIECTB;
* IPaMOTHO 00paIaThCcs C BEIIECTBAMU B TOBCEHEBHOW JKHU3HU.
Obyuatowuiics NOYYUM 803MOICHOCIb HAYUUMBCL:
* BBIIBUTATh M IPOBEPSITH HKCIEPUMEHTAIBHO MIIOTE3bI O XMMUYECKUX CBOMCTBAX BELECTB HA OCHOBE
UX COCTaBa U CTPOEHUS, X CHOCOOHOCTH BCTYHAaTh B XMMHYECKHE PEAKIMHU, O XapaKTepe U MPOAYKTax
Pa3IMYHBIX XUMHUYECKUX peaKiuil;
*XapaKTepU30BaTh BELIECTBA II0 COCTaBy, CTPOEGHHIO M CBOWCTBAaM, YyCTaHABIUBATH NPUYMHHO-
CJIEJICTBEHHBIE CBSI3M MEKIY JaHHBIMU XapaKTEpHUCTUKaMH BEIECTBA;
* COCTaBJIATH MOJIEKYJISIPHBIC U TIOJIHbIE HOHHBIE YPABHEHUS 10 COKPALIEHHBIM HOHHBIM yPaBHEHUSIM;
*IIPOrHO3UPOBATH CIIOCOOHOCTD BEILECTBA IIPOSIBIATE OKUCIUTENbHBIE TN BOCCTAHOBUTEIbHBIE CBOICTBA
C Y4€TOM CTENCHEN OKHUCIIEHHs JIEMEHTOB, BXOSIUX B €T0 COCTAB;
¢ BbBIABUTAaTb W TMPOBCPATH ISKCICPHUMCHTAJIBHO THUIIOTE3bl O PE3yJibTaTax BOSZ[CfICTBHSI Ppa3InYHbIX
(bakTOpOB Ha U3MEHEHUE CKOPOCTH XMMHUYECKOH peaKiny;
*HCIIOJIL30BaTh HpI/IO6pCTéHHI>I€ S3HaHUA JIA 3KOJOTMYECKHU T'PaMOTHOI'O ITOBCACHUA B Opr)KaIOHIGI\/'I
cpene;
* HCIIONB30BAaTh MPUOOPETEHHBIE KIIIOYEBbIE KOMIETEHIMH HPU BBHIIOJHEHWH HPOEKTOB M PEIICHHU
yueOHO-HCCIIeIOBAaTEeIbCKUX 3aJau IO HM3YYEHHUIO CBOWCTB, CIIOCOOOB MOJIY4eHHS M PaclOo3HaBaHUS
BEILIECTB;
* 00BEKTUBHO OLICHMUBATh I/IH(I)OpMaHI/IIO 0 BCIIECTBAX U XUMUUYCCKUX ITPOLIECCAX;
*0CO3HaBaThb 3HAYCHUC TCOPETUICCKUX 3HAHUM 10 XUMHHU JJIsL HpaKTH‘IGCKOfI JCATCIBHOCTH YCJIOBCKA,
¢ CO3aaBaTb MOJACIM M CXEMbl IJid PCHICHUA y‘-I€6HLIX N TII0O3HAaBATCJIBbHBIX 3aJa4d, IIOHHMMAaThb
HEOOXOJUMOCTh COOJIIOACHUS NPEANUCAHUN, TNpeAjiaraéMblX B HMHCTPYKLIHUSAX I10 HCIOJb30BaHUIO
JIEKapCTB, CPEACTB OBITOBONM XMMHUH U JIP .

Coaep:xanue y4eOHOro npeamera

Beenenne (7 uacos).

XapakTepucTUKa 3JIEMEHTA 10 €ro IOoJIOKEHU0 B Ilepuoauyeckoil cucTeMe XUMHUYECKHX
anementoB [I. WM. MenneneeBa. CBoiiCTBA OKCHIIOB, KHCJIOT, OCHOBAaHHUN M COJIEH B CBET€ TEOpUU
UIEKTPOJIUTHUECKON JUCCOIMALNN U OKUCIIEHUS- BOCCTAHOBJIEHHA. [IOHATHE O MEepeXOIHBIX JIEMEHTAX.
AmdorepHocTh. ['eHeTHUECKHI PSJ] TIEPEXOAHOTO deMeHTa. [IoHATHE 0 CKOPOCTH XUMHUECKON PEaKIIHH.
@DaKTOpBI, BIUAIONNE HA CKOPOCTh XUMHUECKUX PEAKLIUH.

Hemoncmpayuonnviti onoim Nel: «Temmeparypa IUIaBJIeHHMsI BelIeCTB C Pa3sHbIMM THIAMH
KPHCTATIMYECKUX PeIIETOK.

Hemoncmpayuonnvie onvimer Ne 2. «H3ydeHue BJIUSIHUSI Pa3jJMYHBIX (PAKTOPOB HAa CKOPOCTH
peakuumn».

Paznen 1. Merasasl (15 yacos).

[Tonoxenue 3meMeHToB MeTauioB B [lepuoamueckoii cucreme [1. 1. MenneneeBa u 0ocoOEHHOCTH
CTpoeHUs X aToMoB. DuU3NYecKne U XUMUYeCcKne cBoNCcTBa MeTauioB. Crassl. [loHsaTHe 0 Koppo3un
MeTaJJIoB. XapaKTepPHCTHUKA JJIEMEHTOB M COCIWHEHHH IICIIOYHBIX M IIEIOYHO3EMEIbHBIX METaJIOB.
AmromMuHMA 1 ero coenuHeHns. JKele30 U ero COeTNHEHUS.

Jlabopamopnuwiti onbim Ne 1. «B3aumoneiicTBHe M3BECTKOBOM BOJbI C YIJIEKUCIBIM Ta30M»
Jlabopamopuwiii onvim Ne 2. «OkuciIeHHe Kejie3a BO BJIAKHOM BO3IyXe»

Paznen 2. Xumuueckuii npaktukym Ne 1 (3 yaca).
Pemenne skciepuMeHTaNbHBIX 337ad HA PACMO3HaBaHHWE M NOJYyUYEHHE COSAMHEHUI METalIoB.
Ocy1ecTBIEHUE HENOYKH XUMHUYECKHUX MPEBPALLIEHUH METAIUIOB.
Paznen 3. Hemeramsl (23 uaca).
OO0mas xapakTepucTHKa HEMeTauIoB. Bomopoa, ero crpoeHue, MOMy4YeHHE, MPUMEHEHHS,
XuMHueckue cBoiictBa. CtpoeHne Moisekynbl. BogopogHas xummudeckas cBs3b. PHU3NUECKHe CBOMCTBA
BOJBl. AHOManuM CBOMCTB BoAbl. ['uiupodunsHble U TuApodoOHBIE BellecTBa. XUMHUYECKHE CBOWCTBA



Boxbl. KpyroBopor Bogs! B mpupone. OOmias XapakTepUCTUKA TJIOT€HOB: CTPOCHUE aTOMOB; IIPOCTHIE
BEILIECTBA ¥ OCHOBHBIE COEIMHEHHUS T'aJIOr€HOB, UX cBoicTBa. CoequneHus ragoreHoB. CTpoeHue aToMa u
AJIOTPONHKS KHCIOPOAA; CBOMCTBA W IPUMEHEHHWE €ro aioTpomnHblXx Momuduxaunuii. Cepa, ee
¢usnueckue M XuMUUeckue cBoicTBa. CoenWHEHUs cepbl. A30T M €ro CBOWCTBA. AMMHAaK U €ro
cBotictBa. Commm ammonust. Oxcuasl azota (1) m (IV). A3oTHas KHCITOTa KaK JIEKTPOJINT, €€ CBOKWCTBA U
npumeHenue. CTpoeHue aroma m ammorponus (ocdopa, cBoiicTBa Oegoro W KpacHoro docdopa, ux
npuMmenenue. OcHOBHbIC coenuHeHus: okcuna ¢ochopa (V) m oprodochopHas kuciora, docdarsl.
®docdopubie ynobpenus. CTpoeHHe aToMa U alIOTPONHUs YIiIepoAa, CBOWCTBA €ro MOIU(HUKAIUN U HX
IpUMEHeHue. YrosibHas kucioTa. CoiaM YrolbHOW KHCIOTBI: KalbLHT, COJA, MOTAll, UX 3HAYCHHE B
NpUpPOJie U KU3HU 4eJloBeKa. JKecTKOCTh BOABI U CHOCOOBI ee ycTpaHeHusi. CTpoeHHe aroMa KpeMHUS;
KpUCTAUIMYECKU KpPEeMHUi, ero cBoiicTBa W mpumeHeHwe. Oxcuapl kpemuus (IV), ero mpupoansie
pasHoBuAHOCTH. CHIIMKATHL.

Jlabopamopnouii onvim Ne3: «CuHrte3 cepoBoaopona. KadecTBeHHble peakUuM HAa CEPOBOIOPON H
cyabduabn

JlabopamopHruwiii onvim Ne 4. «OcHOBHBIE CBOWCTBAa aMMHAKA)

Jlabopamopmwiii onvim Ne 5: «Onpenenenne aMMHAYHO# ceJIMTPHI 1 MOYeBHHBI»

[IpaxTrueckas padora Ne 1: «Onpenesienue cofep:KkaHusl XJOPUA-HOHOB B MUTHEBOIi BoIe»
[Mpaktuuaeckas padbora Ne 2: «OnpeaeneHue HUTPAT- HOHOB B MUTATEJILHOM PAcTBOPe»
Jlemoncmpayuonnsiti onvim Ne 3 «Azydenune puznyecKuX 1 XMMHYECKHX CBOICTB XJI0pa»
Jemoncmpayuonnsiti onvim Ne 4: «IlojrydeHue cepoBOI0POIa H U3yYeHHE ero CBOWCTBY.
Lemoncmpayuonnwiti onvim Ne 5: «A3y4yeHue CBOMCTB CEPHUCTOrO ra3a U CEPHUCTON KUCJIO0ThI»
Lemoncmpayuonnwviti onvim Ne2: «Ilonyyenne oxkcuga azora (IV) u usyyeHnue ero cBOicTB»;
Lemoncmpayuonnwiti onvim Ne7: «Oxuciienue okcuaa azora (II) no oxkcuga azora (IV)»;
Hemoncmpayuonnwviii onvim Ne8:  «B3zaumopneiicTBue oxcuaa asora (IV) ¢ Bogoii m KucJopoaom,
NnoJiy4yeHue a30THOH KHCJIOThD)

Paznen 4. Xumunveckuii npaktukym Ne 2 (3 yaca).
Pemienne skcnepuMmeHTanbHbIX 3amad 1o TemMe «lloarpynma kuciopona». PemeHue
SKCIIEPUMEHTANBHBIX 3amad 1o Teme «lloarpymma aszora u yrmepoma». llomydenwe, coOupanue u
pacro3HaBaHUE T'a30B.

Pa3nen 5. [lepBoHavasbHbIe NpeacTaBIeHUs 00 oprannyecknx Bemecrsax (10 yaca).

OCOOEHHOCTH COCTaBa W CBOWCTB OpPraHMYECKHX coeArHeHWH. llpenenbHble W HempenenbHbIe
yrieBoaoposl. CHupThl Kak KHCIOPOACOAEpIKALINE OpraHnveckue coeauHeHus. Kaccupukanus
CIHPTHI 10 aTOMHOCTH. [IpencTaBureny onHO- M TpeXaTOMHBIX cUpTOB. [IpencraBuTeny npenenbHbIX |
HeTpeIeIbHBIX KapOOHOBBIX KUCIOT. JKHpbI Kak clioxkHbIe 3pupbl. MbLUIA KaK COJIM KapOOHOBBIX KUCIOT.
AMUHBI KaK coziep>Kalllie aMMHOTPYIITy OPraHMYeCKHe COeIMHEHUsI. AMMHOKHCIOTBI KaK OpraHM4ecKue
am$oTepHbIE COEMHEHUs], CIOCOOHBIE K PEaKLUsIM IMOJUKOHJCHCAMU. TpHU CTPYKTYphl OEJIKOB U HX
OuosioruuecKast pob.

Pa3znen 6. O6001menne 3HAHMI 10 XHMHH 32 KYPC OCHOBHO# IIK0JIbI (7 4acoB).
IIepnonnueckuii 3akoH u Ilepuoanueckas cucremMa xumudeckux anemeHToB . Y. Menneneesa.
®U3NYECKU CMBICT MOPSAKOBOIO HOMEpa 3JIEMEHTA, HOMEPOB IEpHUOJa U TPYIIbl. 3aKOHOMEPHOCTH
WU3MEHEHHUs] CBOWCTB AJIEMEHTOB M MX COEIMHEHWH B MepHojax W TpyNIax B CBETE MPEJICTABICHUH O
CTPOCHHH aTOMOB 3JIEMEHTOB. 3HaueHue [lepmomnyaeckoro 3akoHa. Buabl XUMHYECKUX CBSI3€H M THIIBI
KPUCTAJUTMYECKUX PelIeTOK. B3anMocBsA3b cTpoeHust M CBOMCTB BemecTB. Kimaccupukanys XuMHYECKUX
peakiuii 1Mo pa3nuYHBIM TpPU3HAKaM (YHCIO W COCTaB PEarupymroIIuX W OOpa3yIOIIMXCS BEIIECTB;
HaM4Me TpaHunbl paznena (as; TemnoBoi 3ddekr; W3MeHeHHe CTeNneHed OKUCICHHS AaTOMOB;
WCIIOJIb30BaHME KaTalu3aTopa; HarpaBieHne mpoTekanus). CKOPOCTb XUMUUECKUX Peakurid U (GakTopsl,
BIMSIOIINE Ha Hee. DJIEKTPOIMTHYECKasl JUCCOLMAIU KUCIOT, OCHOBAHUH, cosell. MIoHHBIE ypaBHEHMS.

YcnoBus mpoTekaHMs peakuuii oOMeHa 10 KoHUa. OKUCINTENbHO-BOCCTAHOBUTENbHBIE PEaKIHH.



OxuciuTenb, BOCCTAaHOBUTENb. [IpocThie W cloXHbIe BeliecTBa. Meramwisl u Hemetamwsl. CocTas,
KJIacCU(UKAIMs U OOIIMe XMMHUYSCKUE CBOWCTBA OKCHUJOB W THUIAPOKCUAOB (OCHOBAaHUM, KHUCIIOT,
aM(oTepHBIX THAPOKCUIOB), coiu B cBete TO/I.



YyeoHo-TeMaTHYeCKHIi IJIaH

No HanmenoBanune Copeprxanne yueOHOTO Komnmaectso
/o pazaenon MaTepuaia 4acoB 110
paboueit
rnporpamme
1. IToBTOpEHue XapakTepucThKa »dJEMEHTa II0 €ero IOJOXKEHUI B "7 4acoB
OCHOBHBIX BoIlpocoB | Ilepuonnyeckoil  cucrteMe XUMHUYECKHX  DJIEMEHTOB
Kypca 8 knacca u . W. MenneneeBa. CBoiCTBa OKCHJIOB, KHCIIOT,
BBeJIEHHE B Kypc 9 OCHOBaHMM M COJIell B CBETE TEOPUHU DJIEKTPOITUTUUECKOU
KJ1acca. JUCCOLMAIMN U OKUCIICHUSA- BoccTaHOBJIeHUs. [loHsATHE O
MEPEeXOAHBIX 3JIeMeHTax. AMdorepHocTh. ['eHeTHYecKuit
psaa mepexogHoro 3nementa. [loHsTue o ckopocTu
XUMHUUYECKOH peakiuu. QaKkTopsbl, BIUAIONIUE HA CKOPOCTh
XUMHUYECKUX PEAKIUi.
2. MerTaisl. [lomoxxerne snmemeHTOB MeTauioB B llepmommdeckoit 15 gacoB
cucteme J[. 1. MenneneeBa 1 0COOEHHOCTH CTPOSHUS X
aToMOB. PU3MUECKHE U XUMHUUYECKUE CBOMCTBA METAJUIOB.
CruiaBsl. ITonstue 0 KOppO3uH METAJLJIOB.
XapaKkTepuUCTUKA 3IEMEHTOB U COCIUHEHUN LIEIOYHBIX U
LIET0YHO3EMENbHBIX ~META/UIOB. AJIIOMUHUM U €ro
coenuHenus. XKene3o u ero coeIMHEHNSI.
3. XuUMHUUECKUI PewieHne sKkCepUMEHTANBHBIX 3a/ad HAa PacllO3HABAHHE 3 gaca
npakTukym Ne 1. U TOoJlydeHHe coequHeHuid MertamioB. OcyliecTBiIeHHE
CBoiicTBa METAIJIOB M | LIEMOYKH XUMUYECKHUX MIPEBpallleHUui METaJIOB.
UX COEIUHEHUI.
4. Hemeranmnst OOmas xapakTepucTHKa HeMeTamioB. Bomopox, ero 23 qaca

CTpOGHHE, TONy4YeHHEe, [PUMEHEHUs, XUMHUYECKUE
CBOMCTBA. Crpoenue MOJIEKYJIBI. BonoponHas
XUMHYECKass CBs3b. DH3MUecKne CBOWCTBA  BOJBI.
AHBoManuu CBOMCTB BOJIBL. lMunpodunsHbIe u
rupooOHbIe BeliecTBa. XUMHUYECKHE CBOWCTBA BOJIBI.
Kpyrosopor Boasl B mpupozae. OOmiasi XapakTepUCTHKA
TaJIOTEHOB: CTPOEHHE aTOMOB; WPOCTHIE BEIIECTBA U
OCHOBHBIE  COEJUHEHHS TaJOreHOB, HX CBOICTBA.
Coenunenus ramoreHoB. CTpoeHHE aToMa M alJIOTPOITHUS
KHCIIOPOJIa; CBOMCTBA M MPHMEHEHHUE €ro ajIOTPOITHBIX
Mmomudukammii. Cepa, ee (U3HUYECKHE M XUMHUYECKHE
cBoiictBa. CoenuHeHHs cepbl. A30T W €ro CBOMCTBa.
Amvmuak m ero cBoictBa. Comm ammoHust. OKCHIBI
azota (II) u (IV). A3oTHas KuCIOTa KaK SJIEKTPOIUT, €€
cBoiicTBa M mpuMeHeHue. CTpoeHne aToMa | aJjIOTPOIIHS
docdopa, csoiictBa Oesmoro W KpacHoro Qocdopa, uUx
MIPUMEHEHHUE. OcHOBHEIE COEJIMHEHMUS: OKCHJT
dbochopa (V) u oprodochopnas kucnora, ¢ocaTsl.
dochopubie ynoopenusi. CTpoeHHe aToMa W aJIOTPOITHUS
yriepoaa, CBOHCTBa ero Moaupukamuidi ©u = HUX
npuMeHeHue. YronpHas kuciora. Cojlu  yrojabHOU
KHUCJIOTHI: KaJIbITUT, COMIa, TOTAIIl, MX 3HAYCHUE B MPUPOJIC
W KH3HH 4esoBeka. JKeCTKOCTh BOJBI U CIIOCOOBI ee
YCTpaHEHMUS. Crpoenue aToMa KpEeMHUS,
KpPUCTAJUIMYECKMM  KpEeMHHUH, €ro CBOCTBA W




npumenenue. Oxcunpl kpemuus (IV), ero mnpupoaHsie
pa3HOBUAHOCTH. CHIIMKATBHI.

XuMu4uecKkui PewmieHne 3KCHEpUMEHTANBHBIX — 33Jad 1O  TEME 3 gaca
npakTUKym No 2, «Iloarpynna kucinopogay. Pemenue skcriepuMeHTalIbHbIX
CaoiicTBa coequnennii | 3amad  no TtTemMe «lloarpynma asora u yriaepozaay.
HEMETAJUIOB U MX [onmy4enue, coOupanue 1 pacro3HaBaHUE Ta30B.
COETMHECHMUIA.
IlepBoHavanbHbIE OcoOeHHOCTH cOCTaBa ®  CBOMCTB  OPTraHUYECKHX 10 gacoB
MIpeICTaBICHUS 00 COETMHEHH. [IpenenpHbIe u HemnpeebHbIe
OpPraHUYECKUX yraeBogoponpl. CHuUpTBl Kak  KHCIOPOJCOJEpXKaliue
BEIIECTBAX. opraHmyeckue coenvHeHUs. Kimaccudukamust crupThl Mo
atomMHocTH. llpeacraBurenn OFHO- H  TPEXaTOMHBIX
crupToB. IIpeacraBurenn nmpenenbHbIX U HENpPENEIbHBIX
KapOOHOBBIX KHCIOT. JKUpBI Kak CIOXHBIE 3S(HPHL
MpbITa Kak CcoNM  KapOOHOBBIX KHCJIOT. AMHHBI Kak
coJiepKalllie aMHHOTPYIIITy OpraHUYecKHue COEAMHEHUS.
AMUHOKHUCIIOTBI ~ KaKk  OpraHudeckne  am¢OTepHbIE
COEIMHEHMsI, CIOCOOHBIE K PEaKIUsIM IOTHKOHICHCAIINH.
Tpu cTpyKTYypbI OEIKOB M X OMOJIOTHYECKAs! POJIb.
O6o6menne 3Hanmii | [lepuogmuecknit 3akoH u Ilepuommueckass cuctema 7 4Jacos

110 XUMHH 3a Kypc
OCHOBHOI IITKOJIBI.

xumudeckux sneMeHToB M. Y. MenneneeBa. OU3ndecKuil
CMBIC TOPSAKOBOTO HOMEpa JJIEMEHTa, HOMEpPOB
Nepuoa U rpymnnsl. 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB
JJIEMEHTOB M UX COCIUHEHUM B NEpHodax W Ipynmax B
CBETE MpEJICTaBIEHUN O CTPOEHHH aTOMOB 3JIEMEHTOB.
3unayenue [lepronnyeckoro 3akoHa. Buasl XxuMuueckux
CBSI3€il M THIIBI KPUCTAJUIMYECKUX peIIeTOK. B3anMocBs3b
CTpoeHUs W  cBoiicTB  BemlecTB. Kiaccudukarus
XUMHUYECKUX PEaKIU{ M0 pa3IUYHbIM MpU3HAKaM (YHCII0
W COCTaB pearupymoiux M 00pasyloluXcs BELIECTB;
HaJIW4Yue TpaHWmbl paznena ¢a3z; TemmoBold 3ddekrT;
M3MEHEHHUE CTeTIeHEeH OKHCIIEHUsI aTOMOB; MCIIOJIb30BaHUE
KaTalu3aTopa; HampasieHue nporekaHus). CKopocTb
XMUMUYECKUX peakuuid U (aKTopbl, BIMAIOLIME Ha HEe.
ONeKTpoNuTHIecKass JUCCOIMAIMS KHCIIOT, OCHOBAaHUH,
cosed. VoHHBIE ypaBHEHUs. YCIOBUA IPOTEKAHUSA
peakuuii  obMeHa g0  KOHHA.  OKHCIUTEIHHO-
BOCCTaHOBUTENbHBIE peaxuuu. Oxucnurens,
BOCCTaHOBUTeNb. [IpocThle M  CIOXHBIE BEIIECTBA.
Mertamnel 1 Hemetamwbl. CocrtaB, KiaccHQUKAUS U
o0Imye XMMHUYECKHE CBOMCTBA OKCHIOB M THAPOKCHIOB
(ocHOBaHWMIA, KACIOT, aM(OTEPHBIX TUAPOKCUIOB), COJTU B
ceete TO/I.
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KasiennapHo-temaTnyeckoe IIaHUPOBaAHHE

No

ypoka
BTOAY

No

ypoka
o

Teme

Tema 3ansaTus

JmpakTudaeckas
MoJiesIb 00y4YeHus

DopMa KOHTPOIISL

Jara
MIpOBeEJIC
HUsA
ypoKa

[Tpumedanue
(Mcmonp30BaHME
o0opymoBaHUs
Touku pocra)

BBenenue.
O0mas XapaKkTepUCTHKA XUMUYECKUX YJIEMEHTOB U XUMHYecKHX peakiuii. [lepuoguyeckuii 3axkon u [lepmoquyeckasi cucTeMa XUuMHYECKHX
ajemeHToB /. . MenpnesnieeBa (7 yacoB)

1 1 XapakTepucTUKa  XUMHUYECKOTO  JJIEMEHTa IO  €ro | YpoK OTKpPBITHUS Texynuii.
nonoxxenuto B [lepuoanueckoit cucreme J[. . MeHnneneeBa. | HOBOro 3HaHUS
2 2 XapaKTepuCTUKa XUMHUYECKOTO 3JIEMEHTA II0 KUCJIOTHO- Ypok Tekynuii.
OCHOBHBIM CBOWCTBaM 00pa3yeMbIX UM COSIUHEHHH. Pa3BUBAIOIIETO
KOHTPOJIA
3 3 AmMdoTepHBIE OKCHIIBI U THIPOKCHIIBL. YpoKk  OTKpBITHS Texymmuii.
HOBOT'O 3HAHUS
4 4 Ilepuognueckuit  3akoH u  llepmonmdeckass cucrema | YpOK  OTKPBITHS Texymuii.
xummuueckux aneMenToB JI. . Menpeneesa. HOBOT'O 3HAHUS
5 5 Xumuueckasi Opranu3anus IpUpOIbL. Ypoxk Texymuii. Jatuuk Temmnepa-
JdemoncTpanmuonnbiii  oneiT Ne 1 «Temmepatypa | o0IieMeTOI0I0TH TYpBI IUIATUHOBBIH,
TUIABJICHUS BellecTB c Pa3sHBIMH THIIAMHM | 4ECKOH JTaTYHK TEM-
KPHCTAIHYECKUX PeIEéToK» HaIpaBIEHHOCTH epaTypel TEPMO-
HapHbINA
6 6 Xumnyeckue peaknuu. MakTopsl, BIUAIOLIME HA CKOPOCTh | YPOK  OTKpPBITHA Texymuii. [Tpubop ans un-
XUMHUYecKol peakuuu. Katanusatopsl 1 katanus HOBOT'O 3HAHUS JIIOCTPAIH 3aBU-
JeMoHcTpanoHHbIe ONBITHI Ne 2 «3y4eHne BIAUSTHUA CHMOCTH CKOPOCTH
Pa3JIMYHbIX (PAKTOPOB HA CKOPOCTH pPeaKunu» XUMHUYECKON
peaxiuu oT ycio-
BUI1
7 7 O0o00mIeHre U cucTeMaTH3alus 3HaHuil 1o TeMe «BBenenune. | Ypok peduiekcuu Texkymuii.
OO0mas  xapakTEepUCTHKAa XHUMHYECKHUX JJIEMEHTOB U
XUMHUeCKHX  peakuuil. Ilepuognueckuit  3akoH U
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Ilepuoanueckas XUMHUYECKUX  DJIEMEHTOB

J. 1. Menneneeray.

cCucreMa

MeTtamibl (15 yacoB)

8 1 Ilonoxenue »snemeHTOB MeTawioB B Ilepuonnueckoi |  YpPOK OTKPBITHS Texymui.
cucteme /1. V1. MenneneeBa u 0COOEHHOCTH CTPOSHUS UX HOBOTO 3HaHUS
aToMOB. PU3HYECKHE CBOMCTBA METAJUIOB.
9 2 Crnagsl. YPOK OTKpBITHA Texymmii.
HOBOT'O 3HAHUS
10 3 XUMHUYECKHE CBOMCTBA METAILIOB. YPOoK OTKpBITHS Texymmid.
HOBOT'O 3HAHU
11 4 Mertamst B mpupoae. Oomrie crnocoObl UX MOTyIeHUS YPOK OTKpBITHA Texymmii.
HOBOT'O 3HAHUS
12 5 Koppo3us meramios. YPOK OTKpBITHS Tekymuuii.
HOBOT'O 3HAHUS
13 6 Ilenounsle MeTamsl. CtpoeHne atoMoB. HaxokneHue B YPOK OTKpBITHA Texymmil.
npupoie. OOIIHe CrIoco0b! MOIYUYCHUS. HOBOT'O 3HAHUS
14 7 Baknelimme coenuHEeHNs MIEIOYHBIX METAIOB — OKCHJIBI, YPOK OTKpBITHUS Texymuii.
THJIPOKCH[IBI, COJIH, UX CBOWCTBA U IPUMEHEHHE. HOBOT'O 3HAHUS
15 8 IlenoyHO3EMETBHBIE METAIIIIBI. YPOK OTKpBITHA Texymmuii.
HOBOT'O 3HAHUS
16 9 CoenMHEeHNUs MENT0YHO3EMENBHBIX METAJIIOB. YPOK OTKpBITHA Texymmil. JlaTauk anektpo-
JlaGopaTopHblii onbIT Ne 1 «B3anmoneiictBue HOBOT'O 3HAaHMS MPOBOJAHOCTH,
H3BECTKOBOM BOJbI C YIJIEKUCIBIM Ta3oM» MarHuTHas, Me-
nrajka, npuoop
JUTSI TIOJTyYeHUS
ra3oB WJIM amma- paT
Kunna
17 10 Amtomunuit. CtpoeHue atoma, (GU3NYECKHEe U XUMHUYECKHE | YPOK OTKPBITHS Tekyiuit.
CBOIICTBa MTPOCTOTO BEMIECTBA HOBOT'O 3HAHUS
18 11 CoenvHEeHUsT aANMIOMHUHHAA — OKCHJA W THIPOKCHI, WX | YPOK OTKPBITHS Texymuii.
amMGOTepHBIN XapakTep. HOBOTI'O 3HAHUS
19 12 Kenezo. Ctpoenne aroma, Qu3MYecKHEe M XUMHUYECKHE YPOK OTKpBITHA Texyumil. JaTauk naBneHus
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CBOWCTBA XeJe3a Kak [IPOCTOro BEIIECTBA.
JlabopaTopHblii onbIT Ne 2 «OKHC/IeHHe Kese3a BO
BJIA’KHOM BO31yXe»

HOBOT'O 3HAHHUA

20 13 [enernueckue psiasl Fe** u Fe® . Baxueiimmie comu xenesa. YPOK OTKpPBITHS Texymmi.
HOBOTO 3HAHUS
21 14 O0o061eHne 3HaHU 110 TeMe «MeTanb. Ypox Texymmuii.
00IEeMeTO10I0TH
YECKOU
HaINpaBJICHHOCTH
22 15 KontponbeHas padora Ne 2 mo Teme «MeTammb». Ypok Temarnyeckuii.
Pa3BUBAIOLIETO
KOHTPOJIS
Xumuuecknii mpakTukyM Ne 1. CBoiicTBa MeTa/JIOB M UX coequHeHuii (3 yaca).
23 1 OcyuiecTBiieHHE IICTIOYKM XUMHYECKHX MpeBpalleHuil | Ypok pediekcun Texymuii.
METaJUIOB.
24 2 [Toydyenue u CBONCTBA COCTMHEHNUI METAJIIOB. VYpok peduiekcun Texyruit.
25 3 OKCrepUMeHTaJbHBIE  3aJadyd Ha  paclo3HaBaHME U | YOk pedrexcuu Texymmuii.
NOJy4Y€HHUE COEAMHECHUH METaJIJIOB.
Hemerasanl (23 yaca).
26 1 OO0mas XxapakTepUCTHKa HEMETAILIOB. YPOK OTKpBITHA Texymui
HOBOTO 3HAHUS
27 2 Bomopon u ero cBoiicTaa. YPpOoK OTKpBITHUS Texyrmmii
HOBOTO 3HAHUSI
28 3 Bopa. Boja B )xn3HU yenoBeka. Yok OTKpBITHS Texymmit
HOBOTO 3HAHUSI
29 4 OO6mmas xapakTepUCTHKa TaIOT€HOB. YPOK OTKpBITHS Texymuit Ammapar ans
JemoncTpaunuoHHblii onbIT Ne 3 «M3yyeHue pu3nyecKux | HOBOI'O 3HAHUS IIPOBEICHUS XU-
U XMMHYECKHX CBOICTB XJ0pay» MHYECKUX MPO-
rieccoB (AIIXP)
30 5 CoenMHEeHus rajJloreHoB YPOK OTKpBITHA Texymui
HOBOTI'O 3HAHUS
31 6 Ilonyuyenue ramoreHoB. buomormdyeckoe 3HaueHME M| YPOK OTKPBITUS Texyuuit Hatauk xmopua-
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IPUMEHEHHE. HOBOT'O 3HAHUS HOHOB
IIpakTHyeckast padora Ne 1 «Onpenesienne coxep:kaHus
XJIOPU/I-MOHOB B MUTHEBOI1 BOJ€»
32 7 Kucnopogn, ero coiictsa. IlosyueHne 1 npuMeHeHUE. YPOK OTKpBITUSA Texkymmii
HOBOT'O 3HAHU
33 8 Cepa, ee pu3nvecKkne 1 XUMHUIECKHAE CBOHCTBA. YPOK OTKpBITHA Texymuit
HOBOT'O 3HAHU
34 9 Coemunennst  ceppl. Oxcuapl cepot (IV) u  (VI), wux | Ypok OTKpBITHS Texymmii Anmapat s
MOJy4€HHUEe, CBOWCTBA, IPUMEHEHHE. HOBOT'O 3HAHUS MIPOBEICHUS XU-
JleMoHCTPAaUMOHHBIH onbIT Ne 4: MHYECKHX PEAKLUI
«ITory4enue cepoBoIOpPOAa U U3yYeHHE €r0 CBOWCTBY. (AIIXP), mpu- 6op
JUTS TIOJTy4e- HUsl
JlaGopaTopHblii onbIT 3: «CHHTE3 cepoBoAOpPOIA. ra3oB WJIM ammapar
KauecTBeHHbIE peaKlluM HA CEPOBOIOPOI U CYJIb(UIBI» Kunna
JemoncTpauuoHHbIii onbIT Ne 5 «3yueHue cBOiicTB Arnmapar ans
CEePHUCTOrO ra3a U CEPHUCTON KUCJIOTHI» MIPOBEICHUS XU-
MHYECKMX PEAK- [N
(AITIXP)
35 10 Cepnas kucnora kKak okucauTenb. CepHas KHCIOTa U €€ | YPOK OTKPBITHS Texymuuit
COJIH. HOBOT'O 3HAHMUSI
36 11 A30T U ero cBOHCTBa. YPOK OTKpBITHA Texymui
HOBOTO 3HAHUS
37 12 AMMHaK U €ro CBOICTBA. YpoK OTKpBITHSA Texymuit Jatuuk snextpo-
JlaGopaTopublii ombiT Ne 4 «OcCHOBHBIE CBOWCTBA | HOBOI'O 3HAHUS HIPOBOJHOCTH
aMMHAaKa
38 13 Conu aMMOHHS, UX CBONCTBA, IPUMEHEHHE. YPpoK OTKpBITHSA Texkymuit Jatuuk snextpo-
JladopaTtopHblii onbIT Ne 5 «Onpenenenne aMMHadYHOR HOBOT'O 3HaHMS MPOBOJHOCTH
CeJIUTPbI H MOYEBUHBD)
39 14 Oxcuppt azota (II) u (IV). A3oTHas KUCIIOTA KaK 3JEKTPOJIUT, | YPOK OTKPBITUS Texkymmii Tepmope3nucTopHbIit
ee MpUMeHEHHeE. HOBOTO 3HAHUS JaTYNK
TeMIIepaTypsl,




MynurunanbHoe OI0PKETHOE 00IIe00pa3oBaTeIbHOE YIPEKICHUE

«YKypckas cpefHsis o0meoopa3oBarenbHas mkoia Ne 6y
662251, KpacHosipckuii kpait, .Yxyp, yi.Bokzanenas 1.34
WHH/KIIIT 2439003925/243901001, OI'PH 1022401094693

musoh6@mail.ru/ musoh6.ru / Ten.8(39156)23437

JleMoHCTpanMOHHBIE ONBITHI 6,7,8:

«ITonmyuenne okcuna azora (IV) n uzyueHue ero cBONCTBY;
«Oxkucnenue oxcuga azota (II) go okcuna azora (IV)»;
«Bszanmmoneiictue okcumma aszora (IV) ¢ Bomoit m
KHCIIOPOJIOM, TTOJTy4CHHE a30THOM KHCIIOTBD)

JaTYUK
pH, natuuk ssek-
TPOIPOBOJHOCTH,
ammapat ISl Ipo-
BEACHUS XUMUYe-
CKUX peakuui
(AIIXP), maraut-
Has MCIIaJIKa

40 15 A30THas KUCIIOTA H €€ COIN. YPOK OTKpBITUS Texymui JaTtuuk HUTpaTt-
IIpakTuyeckas padora Ne 2 «OnpenesieHne HUTPAT- HOBOT'O 3HAHUS HMOHOB
HOHOB B MUTATEJILHOM PACTBOPE»
41 16 ®octhop. Coennnenus docdopa. Ilonsarue o pochopHBIX | YPOK OTKPHITHS Texymuit
VY nobpenusax HOBOTO 3HAHUSA
42 17 VYraepon, Guzndeckne, XMMUYECKHUE CBOWCTBA. YPOK OTKpBITHSA Texymui
HOBOTO 3HAHUS
43 18 OKcuibl yriieposia ¥ CpaBHEHHE X CBOMCTB YPOK OTKpBITHS Texymmit
HOBOTO 3HAHUS
44 19 YroabpHast KHCIOTa U €€ COJIH. YPOK OTKpBITHSA Texymui
HOBOTO 3HAHHUS
45 20 Kpemumii n ero cBoicTBa. YPOK OTKpBITHSA Texymui
HOBOTO 3HAHUS
46 21 CoenuHenns kpeMHus. CUIMKaTHas IPOMBIIIEHHOCTD YPOK OTKpBITHSA Texymui
HOBOTO 3HAHUS
47 22 Oo6o06mieHune o Teme «HemeTamiby. Ypok Texymuit
00111eMETO1010TH
YeCKOI
HaNpPaBIEHHOCTH
48 23 KonTponbhas pabora Ne 3 mo Teme «Hemeramibny. Ypok Temarnueckuit
Pa3BUBAIOLIETO
KOHTPOJIS
Xumuuecknii mpakTukym Ne 2. CBoiicTBa coeTHHEHU HEMETAJIOB H HX coeqnHeHni (3 yaca).
49 | 1 | Pemenne skcneprMeHTanbHbIX 3a1a4 no teme «lloarpymnma | VYpok pedaexcun | Texyuuit |
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KHCJIOPOJay.
50 2 Pemrenne skcIiepuMEHTAIBHBIX 3a1ad 10 TeMe «A30Ta W | YPOK pediiekcun Texkymmii
yriaepoaar.
51 3 [Tomydenue, cobupaHue 1 pacio3HaBaHUE Ta30B. Ypok pedirekcuun Texymruit
IlepBoHauYa/ILHbIE MPeACTAB/IEHHs 00 opraHnvyeckux BemecTax (10 yacos).
52 1 IIpeameT opraHu4ecKoil XUMHUU. Y TIIEBOIOPOBL. YPOK OTKpBITHUSA Texymmii
HOBOT'O 3HAHMUSI
53 2 AnkaHpl. XUMHYECKHE CBONCTBA U MIPUMEHEHHUE aIKaHOB. YPpOK OTKpbITHA Texyuuit
HOBOT'O 3HAHMUSI
54 3 AnkeHpl. XUMUYECKHE CBOWCTBA M IPUMEHEHHE AJKEHOB. | YPOK OTKPBITHS Texyuuit
ITonuatunes. HOBOT'O 3HaHUs
55 4 [IpenenbHBIe OAHOATOMHBIE CHHUPTHI. TpeXxaTOMHBIH CHOUPT | YPOK OTKPBITHS Texymuit
TJIMLEPHH. HOBOT'O 3HAHU
56 5 [NousiTue 00 anpaeruaax Ha MPUMEPE YKCYCHOTO alibJerua. | YPOK OTKPHITHS Texymuit
OxwuclieHne ajabIeruaa B KUCIOTY. HOBOTO 3HAHUS
S7 6 OHOOCHOBHBIE TpeJieNibHbIE KapOOHOBBIE KHCIOTHI Ha | YPOK OTKPBITHS Texymuuit
npruMepe YKCYCHOM KHCIIOTHI. HOBOTO 3HAHUS
58 7 [onsiTre o cnoxkHbIX 3upax. XKupsl. YPOK OTKpBITHA Texymuit
HOBOTO 3HAHUS
59 8 [Tonsitnie 06 amuHOKMCIOTaX. benkw, HX cTpoeHHe © | YPOK OTKPBITHS Texymmit
OuosioruuecKas pob. HOBOTO 3HAHUS
60 9 Ilonstne 06 yrieBomax. Kpaxmam u 1emmono3a, uX | YPOK OTKPBITHS Texymuit
OmoornyuecKkas pob. HOBOTO 3HAHUSI
61 10 O0001IeHNe 3HAHWI 110 TeMe IePBOHAYAILHBIC CBEACHUS IO Ypok Texymuit
teme «llepBoHauanbHble TpencTaBieHHS 00 OPraHUYECKHUX | OOIEMETOIO0IOTH
BEIIECTBAX) 4ecKoi
HaNpaBJICHHOCTH
O0001eHne 3HAHUI 10 XHMHH 32 KyPC OCHOBHOM HIKOJIBI (7 YacoB).
62 1 Ilepnognuecknii 3akoH u Ilepuoguueckas cucrema Ypoxk Texymuit
sanemenTtoB JI. . MeHneneeBa B CBET€ y4Y€HHUS O 00IIEeMETOIOOTHUECK
CTPOCHHUH aToMa. Oli HaNpaBJIECHHOCTU
63 2 Tunsl XUMUYECKUX CBA3€H M THUIBl KPUCTAJUIMUECKUX Ypok Texyuuit
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PEIIEeTOK. 00IIIEMEeTOT0TOTHIECK
Oli HaNpaBJICHHOCTH
64 Kmaccer xummueckmx coemuHeHwii B cBeTe 1O/l Ypok Texymuit
IIpoctele ®  ciokHBIE BemecTBa. MeTaulbl W | OOIIEMETOHOIOTHYECK
HEMETaJJIbI. Oli HaNpPaBJICHHOCTH
65 Knaccel xummuecknx coenuHenuid B cetre TO]I. Ypoxk Texymmii
Oxcuzpl ¥ TuAPOKCHIBl. OCHOBAaHUS, KUCIIOTHI, COJIH. 00IIEeMETOJOIOTHYECK
DJIEKTPOIIUTHI M HEAICKTPOIIUTEL. Ol HaNPaBJICHHOCTH
66 Pemrenue 3amay. VYpox Texymmii
00ILIEMETOJ0TIOTUYECK
Ol HaNpaBJIEHHOCTH
67 Hmozoeaa konmponvnasa paboma 3a Kypc OCHOGHOU | YPOK Pa3BUBAIOIIEIO Utorossrit
WLKOJIbL. KOHTPOJIS
68 AHanm3 KOHTpOJIbHOU paboThl. Pabota Haj omrOkamu. VYpox peduiexcun Texymmmii

+ 2 gaca pe3epBHOE BpeMsi
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KonTposnb pe3ynbraToB 00ydeHus MPOBOIUTCS B (pOpME MUCHbMEHHBIX U AKCIIEPUMEHTATbHBIX
paboT, a TaK’Ke MPOBEJICHUE TPOMEKYTOUHON U UTOTOBOM aTTECTAIUU.

CpeacTBa KOHTPOJISI.

Ne Tun Tema, Ha3BaHUE. Hcrounnk (HANMEHOBAHHE M aBTOP JHara
ILIL | KOHTPOJBbHOU nocoOusi) POBECHUSI.
paboThI
1 K/P. Ne 1. [epuoanueckuii 3akod | ['adbpuensn O.C. «Xumus. 9 kiacc: 26.09
u [lepronnueckast KOHTPOJIbHBIE W TIPOBEPOYHBIE pabOTHI
cuctema xumudeckux | Kk yueOnuky O.C. 'abpuensHa
anemenToB /[. U. «Xumus. 9 xmacey/ O.C. I'abpuens,
MenpeneeBa I1.H. bepeskun, A.A. Ymakosa. - M.:
Hpoda, 2018 . ctp. 5
2 K/P. Ne 2. Mertamist laopuensa O.C. «Xwmmua. 9 kiacc: 21.11
KOHTPOJIbHBIC M TPOBEPOYHBIC PabOTHI
Kk yuebnuky O.C. 'abpuensna
«Xumus. 9 wmacey/ O.C. INabpuensH,
ILH. bepe3kun, A.A. Ymakosa. - M.:
Hpoda, 2018 r. cTp. 17
3 K.p. Ne 3 Hemerammst laopuensa O.C. «Xumusa. 9 kimacc: 04.02
KOHTPOJIbHBIC M TMPOBEPOYHBIC PabOTHI
Kk yuebnuky O.C. 'abpuensna
«Xumus. 9 xmacey/ O.C. I'abpuensH,
IL.H. bepe3kun, A.A. Ymakosa. - M.:
Hpoda, 2018 r. ctp. 26
4 Kp. Ne 4 I'opoBas xonTponbHas | ['abpuensn O.C. «Xumus. 9 kiacc: 21.05
pabora. KOHTPOJIbHBIE M TIPOBEPOYHBIE PabOTHI
Kk yuebnuky O.C. 'abpuensina
«Xumus. 9 xaacey/ O.C. I'abpuens,
IL.H. bepe3kun, A.A. Ymakosa. - M.:
Hpoda, 2018 r. cTp. 96
5 ILp. Ne 1 ILp. IIpaktukym Nel mo | Xumus. 9 kmacc:  yueb. s
Ne 2. TLp. Ne 3 HEOpPraHUYeCKOU obuieobpasosar. yupexaenuii / O.C.
xumun «CBOMCTBA labpuensu. — 15-e u3n., crepeorur. —
METAJIOB U UX M: «[Ipodan, 2018. — 270, [2] ¢c. : wn.,
COEIMHEHUID) ctp. 84-86
6 ILp. Ne 4 ILp. IMpaktukym Ne2 mo | Xumus. 9 kmacc:  yueb. s
No 5. TLp. Ne 6 HEOPraHUYECKOM obrmieoopaszosar. yupexaenuit / O.C.

xumnu CBOHCTBA
HEMETAJIOB U UX
COETMHEHU N

I'abpuensu. — 15-e u3n., crepeorurr. —
M: «Ipodan, 2018. — 270, [2] c. : wn.,
crp. 187-1809.
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Hepeqeﬂb TEXHHYIECCKOI'0 U JTMIAKTHYIECCKOr0 OCHAlllCHUA Kypca

OO6pazoBarenbHas
cpena

Kabuner xumun

KowmmbroTep yunrens

MenuanpoexTop

NHTepakTUBHAS TOCKA

MapkepHas nocka

3eneHas MarHUTHas A0CKa

7.Habop XUMHUYECKUX PEAKTHBOB IS MPOBEACHUS
MPaKTUYECKUX M J1abOpaTOpHBIX PadoOT, a TakKe
JIEMOHCTPALIMOHHBIX ONBITOB:

Nogok~wdE

Ha6op Ne 20 BC «Kucaoten»
Kucnora cepnas 0,9 kr
Kucnora consnas 3,0 kr

Ha6op Ne 1 C «Kucnotbi»
Kucnora azornas 0,2 xr
Kucnora oprodocdopnas 0,2 xr
Ha6op Ne 3 OC «['unmpokcuisny
Ammuak 25%-nbr1it 0,45 kr
Bapus ruapoxcun 0,050 xr
Kanusa ruapokcunn 0,2 kr
Kanpuwms rugpokeun 0,5kr
Hatpus rugpoxcun 0,5 xr
Ha6op Ne 16 BC «MeTaiisl, OKCHIBD»
AmtoMuHUH (TpaHyJIb!)

Kenezo BocctanoBi. (mopomok) 0,200 kr
Menp okuch (TIOPOIIIOK)

unk (rpanyiner) 0,100 kr
Keneso (111) oxcup 0,05
Ha6op Ne 3 BC «lllenouny
I'mppooxucs kanus 0,25 kr
I'mapooxucs Hatpus 0,20 kr
IMuppookucs xansuus 0,05
HaGop Ne 13 BC «["aymoreHuabi»
Amomunus xinopua 0,050 kr
Awmmonus xnopug 0,050 kr
Bapus xnopua 0,050 kr

XKenesa (II) xmopuz 0,050 xr
Kanusa xnopua 0,050 kr
Kanbuus xnopug 0,050 kr
Marnwus xmopun 0,050 xr

Menu (IT) xmopun 0,050 xr
Hatpus xmopuz 0,050 xr
Hunaka xmopun 0,050 xr

Xpom Tpexxaopuctbiii 0,050 kr
Ha6op Ne 14 BC «Cynbdatsl. Cynbdurst. Cynbdpuasn
Anromunus cynsdar 0,050 kr
Awmmonwns cynsgar 0,050 kr
Kenesa (II) cynsdar 0,050 kr
7-MU BOJHBIN

Kenesnstit kynopoc .050 xr
Huukossei kynopoc 0,050 kr
Kamnus cynbdar 0,050 kr
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Kanuit ceprokucnsiit kucnsiit 0,050
Marnus cyasdar 0,050 kr
Menu (II) cynbdar 6e3Bomusiii 0,050 kT
Hatpus cynasdat 0,050 xr
Hatpus cynsdur 0,050 xr
Hartpus runpokxapbonat
Hab6op Ne 16 OC «Hurtpatsi»
Amromunust Hutpat 0,050 kr
Awmmonus mutpat 0,050 xr
Kamust aurpat 0,050 xr
bapust uutpat 0,050 xr
Hatpus nutpat 0,050 xr
Cepebpa mutpar 0, 020 kr
Ha6op Ne 22 BC «ManukaTopby
Jlakmoun 0,010 kr
MeTunoBslii OpaHKEBbIN
®enondranens 0,010 kr
Ha6op Ne 20 OC «Kucnmopoconepskarire OpraHnIeckrue BeImecTBa
Aneron 0,100 kr
I'manepun 0,200 kr
Hustunossrii a¢up 0,100 kr
Crmpt H-OyTtrnoseri (Oyranomn) 0,100 kr
Crnupt nzoammnoBsi (u3omnentanon) 0,100 kr
Crupt nzo6ytunossiid 0,100 kr
®enom 0,050 kr
®dopmaiun 0,100 kr
Otunenrinkois 0,050 kr
YxcycHo-3TrnoBsii 3¢up 0,100 xr
Hab6op Ne 5 C «Opranuveckue BEmecTBay
Kucnora amunoykcycnas 0,050 kr
Kucnora onennosas 0,050 kr
Kucnora creapunosas 0,050 kr
Annmnmna0,050 k1
AnunuH runpoxiaopua0,050 kr
Aneton0,050 xr
ben3010,050 kr
Caxapo3a0,050 xr
Juxnopmeran (metwieH ximopuctsiit) 0,050 xr
Mzoamumnossiit cinpt0,050 kr
Byrtunossiii criupt0,050 KT
N3o06yTunossiii ciupt(,050 KT
Terpaxnopmeran(0,050 xr

Ha6op Ne 6 C «Opranuueckre BemecTBay
I'ekcan 0,050 kr
J-rmoxo3a 0,050 kr
I'mauepun 0,050 kr
Kucnora mypassunas 0,050 xr
Kucnota ykcycnas 0,200 xr

MynpTUMeIUIHBIE
nocoous

DNEKTPOHHBIE CIPABOYHO-UHPOPMAIIOHHBIC TAOIHIIBL:
[Tepuonnueckas cucreMa xumuueckux 3neMenToB .. Menneneepa
«PacTBOpUMOCTb KUCIIOT, COJIEH, OCHOBAaHUH B BOJIEY
DNEKTPOHHBIE Y4eOHO-METOMYECKHe KOMITIeKThl, CD-nucku :
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«JIeKTPOHHBIE YPOKHU U TeCThl. XUMHUS B IIKOJI€):
ATOM U1 MOJIEKyJIa

BemectBa 1 ux npeBpailieHust

MuHepasibHbIE BEIIECTBA

Boansie pacTBOpHI

Comn

Kucnotstl u ocHOBaHMs

PacTtBOpHI

Cno)xHbIe XUMUYECKHE COSTMHEHUS B IOBCETHEBHOM KU3HU
[IponsBoaHbIe YTIEBOIOPOIOB

Yraepo 1 ero CoeIMHEeHUS

«BupryanabHasi XuMH4YecKas JJadopaTopus»:

9 knacc

JuexkTpoHHas Oudauoreka «llpocBemenne»:
Kommiekt LHOP k yueonuky O.C. ['abpuensna

9 knace

I'otoBumcs k EI'3. Xumus:

HHTepakTUBHBINA TPEHAKED

Xumus. UHTepakTUBHbIE TBOPYECKHUE 3aJaHUS
Kucnotsr u ocHOBaHMs

PactBopsI

Cno>XHbIE BEIIECTBA U CMECH

IleuaTHble n3naHus
U JOUJAKTHYECKHUE
cpencTaa

Crenp «lIpaBuia TeXHUKH O€30MMaCHOCTH
Komnexknuu:

] HaunmMmeHnoBaHue

5
=
~
=

ATFOMUHUHA

BOJIOKHaA

KaMEHHBIH yrojib ¥ MPOAYKTHI IepepaboTKu

KaydykK

METAJIJIbI U CILJIaBbI

MUKPOYI00peHHsI

MHHEpaJbl U TOPHBIE IIOPOJIBI

Ha0OpBI MUHEPATBHBIX YI0OpeHU

OOO\IOU'IAQJNHZ

HE(PTH U MMPOAYKTHI ITepepadoTKu

[EEN
o

I1aCcTMacChlI

[EEN
[EEN

IIPOCTHIC BEIICCTBA - HCMCTAJJIbI

[EEY
N

CTCKJIO 1 U3ACINA U3 CTCKJIA

[EEN
w

TOILIIMBO

[EEY
IS

YyT'yH U CTajb

15 IIKaJa TBePIOCTH

Ta0murer:

Ne

HaumenoBanue
n/n

dusnyeckue IBICHUA

3aK0H COXPaHEHHSI MACCHI BEIIECTB

Knaccudukariuyss XUMAYECKUX peaKIui

BIWIN -

TenmoBoii A3 HeKT XUMUIECKUX peaKInit
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5 OKHUCIIUTENLHO-BOCCTAHOBUTENILHBIE PEAKIIMH

6 DIIEKTPOITH3

7 I'eHeTHYECKas CBA3b KJIACCOB HEOPraHMYECKHMX BELIECTB
8 BanenTHocTh

9

Crpoenne atoma. M30ToIIBI

10 | DaekTpoHHbIE KOHDUTYPALIUH ATOMOB

11 | O6pasoBanue KOBaJEHTHON M HOHHOM XMMUYECKUX CBA3EH

12 | Tunbl KPUCTATUTHYECKHUX PEIIETOK

13 OKHCIUTEIbHO-BOCCTAHOBUTEIIBHEIC peaKkuuu. Peakuuu oOMeHa B BOJIHBIY

pacTBo

14 | Peakiuu oOMeHa B BOAHBIX pacTBOpax

15 | Baxkdeiinme KUCI0Thl U UX COJIU

16 | Knaccudukariys OKCHIOB

17 | Knaccudukanus coseit

18 | I'enernueckas CBsI3b KJIACCOB HEOPTAHMYECKUX BEIIECTB

19 | KucnotHOCTh cpeibl

20 | DnexTponUTHYECKast AUCCOLHALIHS

21 | CkopoCTh XUMHUYECKUX PEAKIHI

22 | XuMHYeCKOe paBHOBECHE

Harnsigueie mocoOust, MaKeThI:

Ne
HanmeHoBaHue
n/m
1 KpUCTaJUTHYECKasl peleTKa anmasa u rpadura
2 KpUCTAJUTHYECKast PeLIeTKa jKee3a, MarHus, M1
3 MOJIEJTH aTOMOB JJTSl COCTABICHHSI MOJIEKY.T
4 MOJICKYJISIpHAs peleTka iona

VYuebHo-
METOJMYECKHE
cpencTaa
oOyueHust

1. T'abpuenssa O. C. HacronbHas kHuTa yunrtens. Xumus. 9 Kil.. METOANYECKOE
nocobue. — M.: Jlpoda, 2015.

2. I'abpuens O. C. Paboune nmporpaMMel XuMusi 7- 9 kiacchl yueOHO-METOIUIECKOE
nocobue. — M.: [lpoda, 2017.

3. l'abpuensu O. C. Xumus. 9 Ki1.: KOHTPOJIbHBIE U MPOBEPOYHBIE paObOThL. — M.:
Hpoda, 2018.

4, Tabpuensa O. C. Xumust — 9 KiI.. y4eOHHMK i 00IIe00pa30BaTEIILHBIX
yapexaenuit. —M.: J[poda, 2018.

5. Tabpuensm O.C., fAmykoBa A.B. PabGouas Terpagp K y4eOHUKY.
O.C.I'abpuensna. — M.: [Ipoda, 2018r. * I'abpuensn O.C. SAmykoBa A.B. Terpans
JU1s1 Ta0OPaTOPHBIX OIBITOB M MpakTHYecKuX padot k yueOnuky O.C.['abpuensna —
M.: [poda, 2018 r

MarepuansHO-TexHnueckasd 0asa nenrpa «Touka pocray

-IlIpubop ona doemoncmpayuu 3a6ucumocmu CKOpoOCmMu peaKyuu om paiudHslx pakmopos
-Annapam 0na npoeedenus Xumuueckux peaKuyuil

-IlIpuodop onsa onvimog ¢ 31eKmpuuecKum moKom

-IlIpubop ona uzyuenus cocmasa 6030yxa

-lugpposas (komnvromepnasn) navopamopus (LlI),

-Hpozpammno-annapamumﬁ KomnJjiekc,

o0opyoBaHus,

BKJIIOYAIOIIUN W3MEPUTENbHBIN  OJIOK,

Jamuukoeas cucmema — KOMILIEKT Yy4eOHOTO
uHTepdeiic KOTOpPOro MO3BOISET
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o0OecrieunBaTh CBSI3b C IMEPCOHAIBHBIM KOMIIBIOTEPOM, U HAOOp JAaTUYUKOB PETUCTPUPYIOIIUX
3HAUEHUS PA3IUYHBIX (PUINICCKUX BEITUYHH .

-lamyuk memnepamypol niamMuUHOEHII — NPOCTON YW HANEKHBIM NATUYHUK, PEAHA3HAYEH IS
M3MEpPEHHsS] TEeMIIepaTypbl B BOJHBIX PacTBOpax M B Ta30BbIX cpenax . Mmeer paznuunbiil
muana3oH u3mepenuit ot —40 no +180 C .

-/lamuuk memnepamypsl mepmonaphslil IpeHA3HAYCH U1 u3Mepenus temneparyp no 900
°C . Hcnonp3yercs MpH BBIOIHEHUU Pa0OT, CBA3aHHBIX C MU3MEPEHUEM TEMIIEpaTyp IUIAMEHH,
IUIABJICHUS U Pa3JI0KEHUS BEIIECTB .

-lamuuxk onmuueckoii naomunocmu (Konopumemp) —TpeIHA3HAYCH JUII W3MEPCHUS
OINTHYECKOHN TUIOTHOCTH OKPAILICHHBIX pacTBOpoB (puc. 1) . Mcnomnb3yercs mpu M3y4eHHH TeM
«PacTtBOpBI», «CKOPOCTh XUMHUYECKUX PEAKIUI», OMPENETCHUN KOHIICHTPAIMKM OKPAIICHHBIX
MOHOB WJIM COEIMHEHUHA .B KOMIUIEKT BXOIAT [ATYUKA C Pa3IMYHOM JJIMHOM BOJIH
MOJIYTIPOBOJJHUKOBBIX HMCTOYHUKOB cBeTa: 465 u 525 HM . O0bEM KIOBETHI COCTAaBISIET 4 MII,
JUTMHA ONTHYeCKOro myTu — 10 MM .

- Jlamyux pH tpenHasHauyeH JUisi U3MEpeHHUs BojoponaHoro mnokaszarens (pH) . Juamason
usmepenuit pH ot 0—14 . Hcnone3yercs A u3MepeHus BOJOPOJHOTO TOKa3aTess BOTHBIX
pPacTBOPOB B PA3IUYHBIX UCCIICTOBAHUSIX OOBEKTOB OKPYXKAIOIIECH Cpebl .

-/lamuux INEeKMPONPOEOOHOCHU npeaHa3HaYeH L U3MEpEHUs yAETbHOM
AJIEKTPONPOBOIHOCTH KUIKOCTEW, B TOM YMCJIE M BOJHBIX pacTBOpOB BelecTB . [Ipumensercs
[IPU U3YYCHUH TEOPUU DIIEKTPOIUTHUECKON TUCCOIMAIINU, XapaKTEPUCTUK BOJHBIX PACTBOPOB .
-/lamuyux X10puod-uo0H06 NCIOIb3YETCs ISl KOJIMYECTBEHHOI'O ONPEAEIICHUS COJIEPKaHUs HOHOB
XJOopa B BOJHBIX pacTBOpax, IOYBE, MNPOAYKTaX nuTaHus . K 1gaTuMky mMOAKIIOYaeTCs
noHocenekTuBHbIN 2ekTpos (MCD) (pabouuit 31eKTpon), MOTEHIMATI KOTOPOTO 3aBHCHT OT
KOHIICHTPALIMK OIPE/CISIeMOr0 HMOHA, B JIaHHOM Cllydyae OT KOHIIEHTpaiuu aHuoHoB Cl.
[Torenuuman WMCD onpenensitoT OTHOCUTENBHO 3JEKTPOAA CpPaBHEHUS, KaKk MpaBuio,
XJIopcepeOpsHOTO .

- /lamuuk numpam-uonog¢ npeHa3HayveH ISl KOJIMYECTBEHHOTO ONPEEIICHUs] HUTPATOB B pa3-
JUYHBIX 00BEKTaX OKPYKAIOIIEH CpeJbl: BOJE, OBOIIAX, PpyKTaxX, KOJIOACHBIX U3IAEIUAX U T . [T .
-Mukpockon yugpoeoit npeonaznauen 1 U3-yueHus: GopMbl KpUCTAJUIOB U HAOIIOACHUS 32
POCTOM KPHUCTAJIIOB .

-Annapam 0na nposedenusn xumuueckux peaxyui (AIIXP) npeaHa3HaveH AJIs TOTyICHHS

U JIEMOHCTpPALlUM CBOMCTB TOKCHYHBIX MApOB U ra3oB . AMmapaT 4Yaile BCEro MCIOJIb3YIOT IS
MOJIyYEHUs U IEMOHCTPALlUK CBOMCTB XJI0pa, CEPOBOOPO/IA .

- IIpuébop 0na demoncmpayuu 3a8UCUMOCU CKOPOCHU XUMUYECKUX PEAKUUTL OM PA3TUYHBIX
¢axkmopos VciONb3YIOT NpU U3ydeHUH TeMbl «CKOPOCTh XMMHUYECKON PEeaKIMi» U TEIIOBOTO
b exTa XUMUIECKUX PEeaKITHil .

- Ilunemka-0o3amop — npuUCIIOCOOJICHNUE, UCIOIB3YEMOE B JIaOOpPaTOpPUM AJIsi OTMEpPUBAHUS
onpenenéHHOT0 00BEMA KUIKOCTH .

- bana komounuposannas npeonaznayena 0iisi Hacpesa CMeKIAHHLIX U Yapdoposvix

cocy008, Korja Tpedyercsi co3aTh BOKPYT HarpeBaeéMoro cocyjia paBHOMEpHOE TeMIlepa-
TypHOE T0Jie, N30€KaTh UCMOIB30BaHUS OTKPHITOTO IUIAMEHH U PACKAIEHHOM dIeKTpUYe-

ckoit ciimpanu (puc. 7) . Koprmyc koMOMHUpOBaHHOM OaHM clieiaH U3 amoMuHus . JKu-

KOCTHAs 4aCTh KOMOMHUPOBAHHOW O0aHU 3aKPBIBAETCS KOJIbIIAMHU PA3IMYHOTO JUAMETPA .

- IIpubop ona nonyuenus 2az0é VCIONb3YyeTCs AJIS MOTY4YEHUS HEOOIBIINX KOJIUYECTB

ra3oB: BOJIOPO/a, KUCI0pOia (U3 MEPOKCUAA BOAOPOA), YIIIEKUCIIOTO Ira3a .



