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1. llosicHuTEALHAA 3aNMUCKA

Pabouas mporpamMma eCTECTBEHHOHAYYHOH HANpaBICHHOCTH IO XHMHUU C HCIHOJIb30BAHHUEM
obopynoBanus neaTpa « Touku poctay i 8-9 KiIaccoB OCHOBHOI IIKOJIBI COCTaBIICHA U pa3padoTaHa B
COOTBETCTBHH C:

*  ®depaepanbHBIM 3aK0HOM OT 29.12.2012 Ne 273-@3 (pen. ot 31.07.2020) «O6 obpa3oBaHuu B

Poccuiickoit ®eneparuu» (¢ u3M. 1 10M., BCTyI. B cuiy ¢ 01.09.2020);

* TpeboBanusimu DenepanbHOr0 TOCyIapCTBEHHOTO 00pPa30BaTENBHOIO CTaHAApTa OCHOBHOTO
obmero oOpasoBanust (yTB. mpuka3oM MuHHcTepcTBa 00pa3oBaHUs M Hayku Poccuiickoii
Oepepaunn oT 17.12.2010 Ne 1897) (pen. 21.12.2020);

* Ilacmoprom HamumoHanbHOro mnpoekra «OOpazoBanue» (yTB. mpesuaumymoM CoBeTa IpH
IIpesunenre P® 1o crparern4yeckoMy pa3sBUTHUIO U HALMOHAIBHBIM IIPOEKTAaM, IPOTOKOJ OT
24.12.2018 Ne 16);

* TocymapctBenHoii mporpammoii Poccuiickoit ®enepanuu «Pasputne oOpasoBanus» (yTB.
[TocranoBnenuem IlpaBurensctBa PD or 26.12.2017 Ne 1642 (pem. ot 22.02.2021) «O6
YTBEPKICHUH roCcy1apcTBeHHOM nporpammel Poccuniickoit denepanuu «Pazsutue
00pa3oBaHU;

* ABTOPCKOW MpOTpamMMOii OCHOBHOTO OOIIEro OOpa3oBaHHsI O XUMHUU ISl 8-9 KIaccoB
(O.C.I'abpuemnsiza, N.I.Octpoymos, C.A.Cnaakos «IIpocseruerune», 2019 1.);

* MeroauyeckKUMH  pPEKOMEHIAIMAMU IO  CO3MaHUI0 M (YHKIMOHHPOBAHUIO B
00111€00pa30BaTENbHBIX OPraHU3alUAX, PACIIOJNIOKEHHBIX B CEJIBCKOM MECTHOCTM W MabIX
ropojiax, IeHTPOB 00pa30BaHUS €CTECTBEHHOHAYYHOW M TEXHOJOTHYECKOW HAIPAaBICHHOCTEH
(«Touka pocrta») (YTBepkaeHbl pacnopsbkeHHeM MuHucTepeTBa npocselieHus Poccuiickoit
®enepauuu ot 12 ssuBaps 2021 r. Ne P-6).

B cooTBeTcTBMM € O3TUMH JOKyMEHTaMH OOydYaroliuecs [TOJDKHBI OBJaIeTh NpHUEMaMH,
CBA3aHHBIMU C OIPEJCIICHUEM IOHATHM: OrpaHUYMBATh UX, OIMUCHIBATh, XapaKTepU30BaTb U
CpaBHUBaTh. TaK Kak XUMHsI — HayKa 3KCIIEpUMEHTalIbHasl, 00y4Jaroniecs JOKHBI OBIAJETh TAKUMU
MO3HABATEIbHBIMU YUEOHBIMU JICHCTBUSAMH, KaK SKCIIEPUMEHT, HAaOJIOICHHE, U3MEPEHUE, ONUCAHHE,
MOJICIMPOBaHUe, TUIOTE3a, BBIBOA. B mporecce u3ydeHUs Kypca y OOyYaromUMXcs IMPOJOIKAIOT
(hopMHUPOBATHCS YMEHHS CTaBUTh BONPOCHI, 0OBACHATH, KIACCU(PHUIIMPOBATH, CPABHUBATH, ONPEICIIATh
UCTOYHUKHM WH(POpMAIMU, TONYy4aTh U aHAJIM3UPOBATh €€, TOTOBUTH WH(GOPMAIMOHHBIN MPOIYKT,
IIPE3EHTOBATH €T0 U BECTH AUCKyccuio. Clie0BaTeIbHO, AEATEIBHOCTHBIN OIX0 B U3YUYEHUN XUMUN
CIOCOOCTBYIOT JOCTHXKCHHMIO JIMYHOCTHBIX, IPEIMETHBIX W METalPeIMETHBIX 00pa30BaTEeNbHBIX
pe3yJbTaTOoB.

B ocHOBY Kypca I0JI0’KEHBI CIEAYIOLUE HACH:

* MaTepHalbHOE €IMHCTBO M B3aMMOCBS3b OOBEKTOB U SBICHHI IPUPOIBI;

* BeAyllas pOJIb TEOPETUYECKUX 3HAHUU IS OOBACHEHHS W MPOTHO3MPOBAHUS XHMHUYECKHUX
SIBJIEHUM, OLEHKH UX MPAKTUYECKON 3HAYNUMOCTH;

* B3aUMOCBSI3b  KQUeCTBEHHOM W  KOJMYECTBEHHOH CTOPOH  XHMHYECKUX  OOBEKTOB
MaTEpUAIBLHOTO MUPA;

* pa3BUTHE XUMHUYECKOW HAyKM M IPOU3BOJCTBO XMMHYECKHX BELIECTB M MAaTEpPHUANIOB IS
YIIOBJIETBOPEHHS HACYIIHBIX MOTPEOHOCTEH ueloBeKa M OOILIECTBA, PEIICHHS TI00aTbHBIX
mpo0JieM COBPEMEHHOCTH;

¢ TCHETHUYECKasA CBA3b MCKIY BEHICCTBAMMU.



OTU uAeu peanu3yloTcs B Kypce XMMHMHM OCHOBHOHM IIKOJBI IMYTEM JOCTMXKEHMS CIEAYIOLINX
neJiei:
*  @opmuposanue y y4alluXCid XHMHUYECKOW KapTUHBl MHpA, KAaK OpPraHUYECKOM YacTU €ro
LIEJIOCTHOM €CTECTBEHHOHAYYHOMN KapTHUHBI.
*  Pazeumue TO3HABAaTEILHBIX WHTEPECOB, HHTEIUICKTYAJIbHbIX M TBOPYECKHUX CIOCOOHOCTEH
y4allUXCs B IPOLECCE H3YyYECHHUs HMHU XHMHMYECKOM HaykKu M €€ BKIaJa B COBPEMEHHBIN
HAYYHOTEXHUYECKUH Tporpecc; (OpPMHUPOBAHUE BAKHEHIIMX JIOTUYECKHX ONEPAlii MBIIUICHUS
(aHanu3, cuHTe3, 0000IIEHNE, KOHKPETU3aLUs, CPABHEHUE U Jp.) B INPOLECCE MO3HAHUS CHUCTEMBI
BAKHEWIINX MOHATUH, 3aKOHOB U TEOPUH O COCTABE, CTPOCHUU U CBOMCTBAX XUMHUUYECKHUX BEILECTB.
*  Bocnumanue y6ex1EHHOCTH B TOM, YTO IIPUMEHEHHUE MOTYUYCHHBIX 3HAHUN U YMEHUHN 110 XUMUU
ABIISICTCS OOBEKTUBHOM HEOOXOIUMOCTBIO JUIsl 0€30MmacHOi paboThl ¢ BEIECTBAMM M MaTepHajaMu B
OBITY M Ha TIPOU3BO/ICTBE.
»  Ilpoekmupoeanue u peanuzayus BHITYCKHUKAMH OCHOBHOH IIKOJIBI JTUYHON 0Opa3oBaTelbHOU
TpaeKTOpuHu: BbIOOp mpoduis oOydeHHss B CTapiied I[IKOJE WIM HPOPecCHOHATHLHOTO
00pa30BaTENLHOTO YUPEKACHUSI.
*  QOsnadeHue Kn04eebIMU KOMHEMEHUUAMU: YIeOHO-TIO3HABATEIBHBIMU, HH(POPMAIIMOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKAaTUBHBIMH.

Pabouas nmporpamma peanusyercst Ha ocHoBe YMK coznannoro noxa pykooactsom ['abpuensina O.C.

1. Tabpuenssa O. C. Xumusa. 8 kmacc : y4eOHMK Uit oOlieoOpa3zoBaTenbHBIX opranu3zauuii / O.
C. I'abpuensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: [IpocBemenue, 2021.

2. Tabpuensun O. C. Xumus. 9 kmacc: yueOHUK aisi oOmieoOpazoBarenbHbIXx opranuzanuii / O. C.

la6puensu, U. I'. Octpoymon, C. A. CmankoB. — M.: Ilpocsemenue, 2021. Y4eOHuKH
COOTBETCTBYIOT denepalbHOMY rOCyIapCTBEHHOMY 00pa3oBaTeILHOMY CTaHIapTY.

PexomennoBansl MunucrepctsoM npocseienust Poccuiickoit denepanuu.

[Iporpamma pa3paboTtana B coorBercTBuM ¢ yueOHBIM raHoM MKOY «XoTucHHCKasi OCHOBHAas
obmieoOpa3oBarenbHas IMIKOJNAa» JUIsI YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHHsI C HUCIHOIb30BAHUEM
COBPEMEHHOTO 000py/JOBaHMS LIEHTPAa ECTECTBCHHOHAYYHOH M TEXHOJIOTMYECKOH HarpaBlIeHHOCTH
«Touka pocta». Ha 6aze mentpa «Touka pocra» obecrednBaeTcsi peaju3alys 00pa3oBaTeIbHBIX
IporpaMM  €CTeCTBCHHOHAYYHOM W  TEXHOJIOTMYECKOH  HamlpaBieHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBaHMSMHU 3aKOHOJATEIbCTBA B chepe oOpa3zoBaHMA U C y4ETOM PEKOMEHIAIHIA
denepanbHOTo onepaTopa yueOHOro npeaMeTa « XUMHUs.

2. [InanupyemMble pe3yJbTaThbl 0CBOCHHS Y4eOHOro npeamMera «XuMHs» ¢ ONHCAHHEM
YHHBEPCAJIBbHBIX Y4eOHBIX JeiCTBHH, JOCTUT2eMbIX 00YYAIOIIMMHUCS NPH UCIIO0JIb30BAHUH
odopynoBanus nenrpa «Touka pocray»

Juunocmnuie pesyromamot
Obyuarowuiics NOIYYUM 03MOICHOCHb 051 POPMUPOBAHUs CLledyIowux TudHocmuuix Y'Y/
orpeJieieHue MOTHBALIMU U3YYEeHHUsI yueOHOro MaTepHuana;
OLICHMBAHME YCBaWBAEMOI0 yueOHOro MaTepuasa, UCX0As U3 COLMAIBHBIX M TMYHOCTHBIX
LICHHOCTEIA;
MOBBIIIEHUE CBOETO O0pa30BaTEIbHOIO YPOBHS W YPOBHS TOTOBHOCTH K M3YYEHHIO OCHOBHBIX
UCTOPUYECKHX COOBITUH, CB3aHHBIX C Pa3BUTHEM XMMHUHU W OOLIECTBA; 3HAHUE NPABUI TOBEICHUS B
YPE3BBIYANHBIX CUTYALUAX;
OLICHUBAHHE COLMAIBHOM 3HAYMMOCTH POQeccuii, CBI3aHHBIX C XUMUEH;
BJaJICHUE TpaBHJIaMH O€30MacHOro OOpalleHUs C XWMHUYECKMMHU BEIIECTBAMH M O00OpYZOBaHHEM,
IIPOSIBIICHUE 3KOJIOTMYECKOU KYJIBTYPBI.



Memanpeomemnmnoie pe3yibmamol
Pecynamuesnvie

Obyuarowuiics ROIYYUM BO3MOICHOCIb 0151 POPMUPOBAHUS CLEOYVIOUUX pe2yramuhblx YV/:
eNienojaraiie, BKIIOYash TOCTAHOBKY HOBBIX Lenel, mpeoOpa3oBaHUE NPAKTUUYECKOM 3amadu B
MO3HABATENBbHYI0, CAMOCTOSITENIbHBIN aHAJIN3 YCIOBUH JOCTHKEHHS 1I€TIH, HA OCHOBE y4&Ta BBIJICICHHBIX
YUUTENIEM OpPUEHTUPOB NCHCTBUS B HOBOM Y4eOHOM MaTepuayie;  IUIAHUPOBAHHUE IMYyTHU JOCTHXKEHUS
HeJei;

YCTAHOBJICHHE LEJIEBbIX NPUOPUTETOB, BBIICICHUE ATbTEPHATHBHBIX CIOCOOOB TOCTIKEHHUS LETH U
BbIOOp Hambosee APPEeKTUBHOTO CIOCO0a;  YMEHHME CaMOCTOSTENIbHO KOHTPOJIHMPOBATH CBOE BpeMs H
YIOPaBIATh UM; yMEHHE MPUHUMATh PEIICHUs] B IPOOJIEMHOM CUTyallud; TOCTaHOBKA Y4eOHBIX 3ajad,
COCTaBJICHHUE TIJIaHA U MOCJIEAOBATEILHOCTH ACHCTBHM; OpraHu3anus pabo4yero Mecra Ipu BINOJIHEHUH
XMUMHYECKOT0 3KCIIEPUMEHTA;

NPOTHO3UPOBAHKUE PE3yJTATOB OOYyYEHHS, OLICHMBAHHE YCBOCHHOTO MaTepHalia, OLIEHKa KauecTBa U
YPOBHSI ITOJTy4YEHHBIX 3HAaHUH, KOPPEKIHS IUTaHa U crioco0a AeHCTBUS IPH HEOOXO0AUMOCTH.

llo3nasamenvHole

Obyuarowuiics ROIY4UM G03MOICHOCH 0151 POPMUPOBAHUL CLe0YIOWUX NO3HA8amenbhblx YV/:
MIOWCK U BBIZICTICHHE HH(POPMALIUH;
aHaJu3 yCJIOBUH U TpeOOBaHUil 3a/1a4uu, BBIOOD, COMOCTAaBICHUE M 0OOCHOBAaHHUE CII0C00a peIIeHUs
3a]a4y;
BBIOODP Hanbomee 3 PEeKTUBHBIX CIOCOOOB PEIICHUS 3a]]a491 B 3aBUCHMOCTH OT KOHKPETHBIX

YCIIOBUA;

BBIJIBH)KEHUE M 000CHOBaHME TUITOTE3bI, BEIOOP criocola e€ mMpoBepKH;
CaMOCTOSITEJIFHOE CO3/IaHUE aJrOpuUTMa JESATEIBHOCTH IPH pPEIICHHH MpoOJeM TBOPYECKOTO U
IIOMCKOBOI'O XapaKTepa;

YMEHMSI XapaKTEpHU30BaTh BELIECTBA I10 COCTaBYy, CTPOECHUIO U CBOMCTBAM,;
OINMCBHIBAHUE CBOMCTB: TBEPHBIX, JKUAKHX, ra3000pa3HBIX BEILIECTB, BBIJCIEHHE WX CYIIECTBEHHBIX
IIPU3HAKOB;
n300pakeHHEe CcocTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0 XHMHUYECKUX (OpPMYyNI U CYIIHOCTH
XUMUYECKUX PEAKLUN C IOMOIIBIO XUMUYECKUX YPaBHECHUN;
NpOBEJCHUE HAONIOACHUN, OINUCAaHWE NPU3HAKOB M YCIOBHUM TEUYEHUS XUMHUUYECKUX PpEaKIHid,
BBINOJIHEHNE XUMHYECKOTO HKCIIEPUMEHTA, BHIBOJIBI HA OCHOBE aHAJIN3a HAOJIIOICHUH 32 SKCIIEPUMEHTOM,
pelieHne 3axav, IOJyYyeHHEe XUMHUYECKOW HWH(GOpMAlMM W3 Ppa3IMYHBIX HCTOYHHUKOB, yMEHHE
OpPraHM30BbIBATh MCCIEAOBAHUE C LEJIbIO IMPOBEPKU THUIIOTES; YMEHHE JAeNaTh YMO3aKIHUYECHUS
(MHAYKTUBHOE U 1O aHAJIOTHUH) U BBIBOJbIL;

yMEHHE OOBEKTUBHO OLIEHUBaTh HWH(POpPMAIMIO O BEHIECTBAX W XHUMHYECKUX IpOIEeccax,
KPUTHYECKH OTHOCHTBHCS K TICEBJIOHAYYHOU HHPOPMALIUH.

Koummynuxamusnoie

Obyuarowuiicss noxyyum 603MOMCHOCMb 07l POPMUPOBAHUS CLEOYVIOWUX KOMMYHUKamuenvlx YY/I:
IIOJIHOE ¥ TOYHOE BBIPAKEHHUE CBOUX MBICJIEH B COOTBETCTBUH C 3a1a4aMHU U YCIOBUAMU KOMMYHUKALIUHY;
aJICKBaTHOE HCIIOJIb30BAHUE DPEUYEBBIX CPEICTB Ul Y4acTUS B JMCKYCCUM M apryMEHTAllMM CBOEH
MO3HIIMK, YMEHHE MPECTABIATh KOHKPETHOE COJIEPKAHUE C COOOIIEHUEM €ro B MMCbMEHHON M YCTHOM
¢dopme, ompeneneHre CrOCOOOB B3aUMOICHUCTBUS, COTPYAHHYECTBO B IMOHMCKE M cOope HMH(pOpMAINH;
OIpeJIeJIEHUE CIIOCOO0B B3aUMOJECHCTBHS, COTPYIHUUYECTBO B MIOUMCKE U cOope MH(OpMALUH, y4acTHE B
auasore, IUIAHUPOBAaHUE OOLIMX CHOCOOOB paboThI, MPOSBICHUE YBAKUTEILHOTO OTHOILEHUS K JAPYTHM
y4alumces;
ONMCAHUE COJEPKAHUSA BBINOJIHAEMBIX JCUCTBUH C ILEJIbI0 OPUEHTHUPOBKM B IPEIMETHO-
IIPAKTUYECKOU NEeATEIbHOCTH;
YMEHUS YYUTBIBATH Pa3Hble MHEHMS U CTPEMUTHCS K KOOPAMHALIMY PA3JIMYHBIX [TO3ULIUN B



COTPY/HUYECTBE;

¢dopMynaupoBaTh COOCTBEHHOE MHEHHE M TO3UIHUIO, apryMEHTHPOBaTh M KOOPAUHHPOBATH €€ C
MO3HULIMSAMU MAPTHEPOB B COTPYAHUYECTBE MPU BHIPAOOTKE OOIIETO PEelIeHNUs B COBMECTHOM
NESITEIbHOCTH;  OCYLIECTBIISATh B3aUMHBIH KOHTPOJb M OKa3bIBaTh B COTPYIHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

IUIAHUPOBAaTh OOIIME CHOCOOBI PaboThI; OCYIIECTBIIATH KOHTPOJb, KOPPEKIHIO, OICHKY JeHcTBUI
napTHEpa, yMeTh yOexK1aTh;

UCTIOJIb30BaTh A/ICKBATHBIC SI3BIKOBBIE CPEICTBA JJIs1 OTOOPAKEHHUS CBOMX YYBCTB, MBICJICH, MOTHBOB U
notpeOHOCTEH; 0TOOpaXkaTh B peun (onucaHue, 0ObICHEHHE) COJIEpKaHUEe COBEPIIAEMbIX JEHCTBUM, Kak
B (opMe TrpoMKOW COIMAIM3UPOBAHHOM peud, TaKk U B (GopMe BHYTPEHHEH peun; pa3BHUBaThH
KOMMYHHUKATHBHYIO KOMIETEHIIUIO, UCIIONb3Ysl CPEJICTBA YCTHOW M NMUCHMEHHOM KOMMYHHKAIIUU TIPH
paboTte ¢ TeKCTaMM y4eOHMKA M JTOTIOJIHUTEIBHON JUTEPaTypol, CIPaBOUYHBIMU TaOJIHIIaMU, TPOSIBIISATH
TOTOBHOCTb K YBa)KEHHIO MHOM TOYKH 3pPEHUS MPU 00CYKJICHUH PE3YIbTaTOB BHITIOJTHEHHON PaOOTHI.

IIpeomemmnoie pesynomamol Odyuarowuiics
HAYy4umcsi:

NPUMEHATh OCHOBHBIE METOJbI IMO3HAHMA: HAOIIOJCHHE, M3MEPEHHUE, SKCIICPUMEHT; OINMCHIBATh
CBOWCTBA TBEPBIX, KUIKHX, ra3000pa3HbIX BEIIECTB, BBIACISAA UX CYLIECTBEHHBIC MPU3HAKY;
pacKpbIBaTh CMBICI 3aKOHA COXPAaHEHUS MAacChl BEILECTB, AaTOMHO-MOJIEKYJIIPHOW TEOpUH; Pa3IvyaTh
XUMUYECKHE U (PU3UUECKUE SBJICHHS, HA3bIBATh MPU3HAKU U YCIOBHSI MPOTEKAHUS XUMUYECKHX PeaKIuii;

co0uroaTh MmpaBuia 6€30macHoN paboThl IPU MPOBEIEHUH ONBITOB;

MOJIb30BATHCS JTA0OPATOPHBIM 000PYIOBAHUEM H MTOCY10H;

MoJIy4yaTh, COOMpaTh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH UX;
XapakTepu3oBaTh (U3UYECKHE W XUMHUYECKHME CBOMCTBA OCHOBHBIX KIJIACCOB HEOPTaHUYECKHX
COECMHEHUM, NPOBOAMUTH OMNbBITHL, MOATBEPKIAIOIINE XHUMHUYECKHE CBOICTBA M3YUYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;
pacKpbIBaTh CMBICI IIOHATHS «PacTBOP», BBIUUCIATH MAacCOBYIO JIOJII0 PACTBOPEHHOIO BEIIECTBA B
pacTBOpe, TOTOBUTH pPACTBOPbl C ONPENCIEHHOWM MacCOBOM JO0JIEM pacTBOPEHHOTO BEILECTBA;
XapaKTepu30BaTh 3aBHCUMOCTh (PM3NYECKHX CBOWCTB BEILECTB OT THIA KPUCTAIMYECKOH peIméTKy,
OIIPEAEIATh BUJ XUMUYECKON CBA3M B HEOPraHUYECKUX COECIUHEHUSX;
pacKpbIBaTh OCHOBHBIE IOJIO)KEHUS TEOPUU DJIEKTPOIUTUUECKON AMCCOLUALNM, COCTABIISITh YPaBHEHUS
AIIEKTPOIUTUYECKOM JUCCOIMAIIUN KUCIIOT, IIeI04el, CoNiel U peakifii HOHHOrO OOMEHa; pacKphIBaTh
CYILIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUH, ONIPENEIATh OKUCIUTEND U
BOCCTAHOBUTENb, COCTABJIATb  yPAaBHEHUS  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKLU;

Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKON peakiui;

XapaKTepU30BaTh B3aUMOCBSI3b MEX/y COCTaBOM, CTPOEHUEM M CBOWCTBAMU HEMETAIIOB U

METaJlJIOB; IIPOBOAUTD OMBITHI 110 MOJIYUYEHUIO U U3YUYEHUIO0 XUMUUYECKHUX CBOWCTB PAa3IMUHBIX
BEIIECTB; IPAMOTHO 0OpaIaThCs ¢ BEIIECTBAMH B IOBCEHEBHOM KU3HHU.

Obyuarowuiicss. NOIYUUM B03MONCHOCMb HAYYUMBCA: BBIJIBUTATh U MPOBEPATH IKCHEPUMEHTAIBHO
THUIIOTE3bI O XUMHUUYCCKHUX CBOﬁCTBaX BCIICCTB HAa OCHOBE HX COCTaBa H CTpOGHI/ISI, nux CHOCOGHOCTI/I
BCTYIIaTh B XUMUYECKHUE PEAKIINH, O XapaKTEPE U MPOAYKTAX PAIUYHBIX XUMUUECKUX PEAKIIUil;
XapakTepHU30BaATh BeIecTBa 110 COCTaBy, CTPOEHUIO u CBOMCTBaAM, YCTaHABJIUBATh
HpI/I‘-II/IHHOCJIeZ[CTBeHHBIG CBs3HU MC)KI[y JAHHBIMU XapaKTepI/ICTI/IKaMI/I BCIICCTBA,

COCTAaBJIATH MOHeKyJISIpHBIe U IIOJIHBIC NOHHBIC ypaBHeHI/HI 110 COKpaH_[éHHBIM HNOHHBIM ypaBHCHI/ISIM;
HpOI‘HOBHpOBaTB CHOCO6HOCTI> BCIIECCTBA HpOSIB.HSITL OKHUCIUTCIBbHBIC NJIU BOCCTAHOBUTCIIBHBIC CBOfICTBa
C y‘IéTOM CTCHGHefI OKHUCJICHHA 3JJICMCHTOB, BXOAAIIMX B €0 COCTAaB, BBIABUTATh U HpOBepHTb
HKCHEPUMEHTAIBHO THUIIOTE3bl O pe3yjbTaTaX BO3JACHCTBUS pPAa3IMYHBIX (DAaKTOPOB HA H3MEHEHHE
CKOpPOCTH XMMHYECKON PEAKIUU;



UCTIOJIb30BaTh NPUOOPETEHHBIE 3HAHMS JJIsl SKOJOTMYECKH TPAMOTHOTO TOBEJCHMS B OKpYXKaromei
cpere;
UCTIOJIb30BaTh NPUOOPETEHHBIC KITIOUEBbIE KOMIIETEHIMH IPH BBIIOJHEHUH IPOCKTOB U PEIICHUU
y4eOHO-MCCIEe0BATENbCKUX 3a/lad MO HM3YyYEHHIO CBOMCTB, CIIOCOOOB IOJIyYE€HUS M PACHO3HABAHUS
BEILIECTB;

00BEKTHBHO OLICHUBATH MH(POPMALIMIO O BEIIECTBAX U XUMHUECKUX IIpOIeccax;

OCO3HAaBaTh 3HAYCHUE TEOPETHYECKUX 3HAHUW [0 XUMHM I INPAKTUYECKOM JEATEIBHOCTH
YEJI0BEKA;
CO3/1aBaTh MOJEIM W CXEMbl s pelIeHus Y4eOHBIX M TIO3HABATENBHBIX 3a/a4; IOHMMAaTh
HEOOXOUMOCTh COOJIOACHUS TPEINUCAHUN, NpPEeJIaraéMblX B HHCTPYKLUHUSAX IO HCIIOJIB30BaHMIO
JIEKapCTB, CPEJICTB OBITOBOW XUMUH U JP.

3. Il.nanupyemblie pe3yJibTaThl 0CBOEHUS Y4eOHOr0 npeamMera « XuMMus»

ITo 3aBepiIeHNIO Kypca XMMUU Ha 3TaHE OCHOBHOT'O 00IIEro 00pa30BaHUs BBIITYCKHUKH
OCHOBHOW IIIKOJIBI JIOJKHBI OBJIA/ICTh ClieAyomuMu pesyibratamu: I. JINYHOCTHBIE pe3yabTaThl:

1) Oco3nanue cBO€N 3THUYECKON MPUHAIEKHOCTH, 3HAHNE UCTOPUM XMMHUH U BKJIaJ]a pOCCUMCKON
XUMUYECKON HAyKU B MUPOBYIO XUMHUIO;

2) Dopmuposanue OTBETCTBEHHOTO OTHOIICHMS K TMO3HAHHIO XMMHHU; TOTOBHOCTH M CIIOCOOHOCTH,
o0yyaromuxcs K CaMOpPa3BUTHIO U caM000pa30BaHUIO HA OCHOBE M3YYEHHBIX (DAaKTOB, 3aKOHOB U TECOPHI
XMMHH; OCO3HAHHOTO BBIOOpA M MOCTPOSHHE WHANBUYATbHOM 00pa30BaTeNbHON TPAEKTOPHUH;

3) Dopmuposanue 1EIOCTHON €CTECTBEHHOHAyYHON KAapTHUHBI MHpAa, HEOTHEMIIEMOM YacTbiO
KOTOPOH SIBJISIETCS] XUMHUYECKasi KapTUHA MUDA;

4) Ognadenue COBPEMEHHBIM  SI3BIKOM, COOTBETCTBYIOIIMM ypPOBHIO Da3BUTUS HAyKHM U
OOIIECTBEHHOH NMPAKTHKH, B TOM YHCIIE U XUMHUECKUM;

5) Oc6oenue cOMANBHBIX HOPM, NPaBHJI MOBEACHHS, POJei U (HOpM COLMANBHOM KU3HU B COLIMYME,
NpUPOJEe M YaCTHOM KM3HM HAa OCHOBE SKOJIOTMYECKOH KyJIbTYphl M 0€30MacHOro oOpalueHus c
BEIIECTBAMH U MaTepHalaMH;

6) Dopmuposanue KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIIEHUH CO CBEPCTHUKAMU U B3POCIBIMU
B mporiecce 00pa3oBaTeIbHON, OOMIECTBEHHO TMOJE3HOMW, y4eOHO-MCCIEeI0BATENbCKOM, TBOPUECKON U
APYrux BUAOB ACATCIIbHOCTHU, CBA3AaHHBIX C XUMUEH.

II. MeTtanpeaMeTHbIe pe3yJIbTAThI:

1) Onpeoenenue ueneit coGCTBEHHOr0 00YYEHHUS, TTOCTAHOBKA ¥ (POPMYJIUPOBAHKE J1JIsi CEOS HOBBIX
3aj1ad;

2) ITnanuposarnue TyTeN TOCTUKEHHS XKEIAEMOTO Pe3ysibTara 0Oy4eHUS XMMHU KaK TEOPETHYECKOTO,
TaK ¥ SKCIIEPUMEHTAILHOTO XapaKTepa;

3) Coommuecenue cBOVX NEWCTBUN C IUTAHUPYEMBIMU PE3YJIBTATAMH, OCYUeCMEIeHUe KOHTPOIS CBOEH
JESITEIBPHOCTH B TPOLECCE JOCTHIKCHUS pPE3ysbTaTa, onpeoeieHue CIoco00B ICUCTBUI TpU
BBITMOJIHEHUH J1A00PAaTOPHBIX M MPAKTHUYECKUX padOT B COOTBETCTBHUH C MPAaBUIAMU TEXHUKHU
0C30I1acHOCTH;

4) Onpeoenenue WCTOUHHKOB XUMHYECKOW WH(POPMALMK, TMOJIYy4eHHE W aHAIM3 €€, CO3daHHE
MH(POPMALIMOHHOTO MPOJYKTA M €r0 MPe3eHTAINS;

5) Hcnonvsoéanue OCHOBHBIX HWHTEIUIEKTYalbHBIX ONEpALMA: aHAIM3a M CHHTE3a, CPABHEHHSA W
cucTeMaTH3aluu, OOOOIIeHHsS M KOHKPETH3allMM, 6blsgleHue TPUYMHHO-CICICTBEHHBIX CBS3€H U
nocmpoerue JOTMYECKOI0 PACCYKIEHUS U YMO3aKIIOUEHUs (MHIYKTUBHOIO, NEAYKTHBHOIO U IO
aHaAJIOTUH) Ha MaTepHalle ECTECTBEHHOHAYYHOT'O CO/IEP KAHNUS;



6) Vmenue co31al0T, IPUMEHSATH U PEOOPA30BLIBATH 3HAKU M CHUMBOJIbI, MOJIENIH U CXEMBI JUISl PEIIEHUS

y‘Ie6HbIX U IIO3HABAaTCJIbHBIX 3aa4,

7) @®opmuposanue w paszeumue 9KOJIOTMYECKOTO MBIIUICHUS, yMEHUE

MPUMEHSTH ero B IO3HABAaTEIbHOW, KOMMYHHUKAaTHUBHOM, COLUMAIBbHOW TNPAKTUKE U

npodeccuoHaNbHON opueHTanuu; 8) I enepuposanue Uaeh ¥ ONpPENETIEHUE CPENCTB, HEOOXOIUMBIX

AJIg UX pCaJin3alu.

I11. TIpeameTHbBIE pe3yJIbTATHI:

BrinmyckHUK Hay4uuTCs:

XapaKTCPU3oBaTb OCHOBHBIC MCTO/IbI ITIO3HAHMA: Ha6JHO,Z[€HI/IC, N3MCPCHUC, SKCTICPUMCHT,
OIMMCBLIBAThL CBOMCTBA TBépI[bIX, KHUOKUX, F33006pa3HBIX BCHICCTB, BBIACIAA HUX CYHICCTBCHHBIC

NIPU3HAKH;
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX TOHATHH «aToOM», «MOJIEKYJIay, «XUMHYECKHI
AJIEMEHT, «IIPOCTOE BEUIECTBO», «CIOKHOE BEIIECTBO», «BAJEHTHOCTBY, «XUMHUYECKAs

peaxIus», UCMOJb3YsI 3HAKOBYIO CUCTEMY XUMUH;

pacKpblBaTb CMBICII  3aKOHOB  COXPAaHEHHMS MacChl BEIIECTB, IIOCTOSHCTBA  COCTaBa,

aTOMHOMOJIEKYJIIPHOU TEOPUH;

pa3nuyaTth XUMUYECKHUE U (PU3HUECKUE SIBIICHHS;

Ha3bIBaTh XUMUYECKHUE HJIEMEHTHI,

OIIpEIENIATH COCTAB BELIECTB MO UX (opMysaMm;

OIpENIeNIATh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COSIUHEHHUSIX;

OIPENIENIATh TUIT XUMUYECKUX PEaKIIHiA;

Ha3bIBATh MPU3HAKU U YCIIOBHSI MPOTEKAHHUS XUMUYECKUX PEeaKLnii;

BBISIBIISITh MIPU3HAKH, CBUIETEIILCTBYIOIINE 0 NPOTEKAaHUH XUMHUYECKOM peakuuu
IIPY BBITOJIHEHUHM XUMUYECKOT'O OIBITA;

COCTaBJIATH (POPMYJIbI OMHAPHBIX COEIMHEHU;

COCTABJIATh YPABHEHUSI XUMHUUECKUX PEAKIIHA;

co0uroaTh MmpaBuia 6e30macHoN paboThl IPU MPOBEIEHUH ONBITOB;

MOJIb30BaThCS 1a00PATOPHBIM 00OPYIOBAaHUEM U TTOCYIOM;

BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO H MOJISIPHYIO MAacChl BEIIECTB;

BBIUUCIIATH MACCOBYIO JOJTI0 XUMHUYECKOTO 3JIEMEHTa IO (hopMyJie COSTUHECHUS;

BBIUUCIIATH KOJMYECTBO, 00BbEM HIIM MAcCy BEIIECTBA IO KOJHMYECTBY, 00bEMY, Macce peareHTOB

WX TIPOIYKTOB PEAKIINY;

XapakTepu3oBaTh (PU3MUECKUE M XHUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB: KHCIOpPOJa H

BOJIOPOJIA;

MOJy4aTh, COOMpaTh KUCIOPOA U BOJIOPO/;

pacro3HaBaTh ONBITHBIM ITyTEM T'a3000pa3HbIe BELIECTBA: KUCIOPO/, BOJOPOI;

pacKpbIBaTh CMBICI 3aKOHA ABOTaapo;

PacKpbIBaTh CMBICI MOHATUH «TEMI0BOH 3((HeKT peakum», «MOJSPHBIA 00BEM»;

XapaKkTepu30BaTh (PU3NYECKHE U XUMHUECKUE CBOMCTBA BOJIBI,

PacKpbIBaTh CMBICI IOHATHUS «PACTBOPY;

BBIUUCIIATH MACCOBYIO JOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEACIEHHON MAaCCOBOM J0JIEN PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBATh COCAMHEHUS U3YUCHHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB;

XapaKkTepu30BaTh (U3MUECKUE U XMMHUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX

BEILIECTB: OKCUOB, KMCJIOT, OCHOBAaHHUM, COJICH;

OIIPENIENIATh PUHAIICKHOCTh BEIIECTB K OMPEACICHHOMY KJIacCy COCTUHEHUH;

COCTaBJIATH (POPMYJIBI HEOPTAHUYECKUX COCTMHEHUN N3yUEHHBIX KIJIacCOB;

MIPOBOJIUTH OTBITHI, TOATBEPXKIAIOIIME XHMHUYECKHE CBOMCTBA HW3YYEHHBIX KJIACCOB

HEOPTraHUYECKUX BEIIECTB;



pacro3HaBaTh OIBITHBIM IIyTEM pacTBOPBl KHUCIOT U WIEJIOYEH II0 M3MEHEHHIO OKPACKHU
WHJIMUKATOPa;

XapaKTEPU30BaTh B3aUMOCBS3b MEXKIY KIIACCAMHU HEOPTaHUUYECKUX COCAUHEHUN;

packpsiBaTh cMbIci [lepuonnueckoro 3akona J[. . Menaeneesa;

OOBSICHATh  (PUBUYECKHI CMBICI aTOMHOTO (IIOPSAAKOBOr0) HOMEpa XMMHUYECKOIO 3JIEMEHTa,
HOMEPOB IpyNIlbl U Iepuojaa B nepuoaudeckoit cucreme /. . Menneneesa;

OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHs CTPOEHHsI aTOMOB, CBOMCTB SJIEMEHTOB B Mpeienax
MaJIbIX [IEPUOJIOB U IIABHBIX IOATPYIIIL,

XapaKTepu30BaTh XMMHUYECKHUE 3JIEMEHTHI (OT BOAOPOJA A0 KaJbLiKs) HA OCHOBE UX IIOJIOKEHUS B
nepuoandeckoit cucreme 1. . MenneneeBa u 0COOEHHOCTEH CTPOCHHS UX aTOMOB;

COCTaBJIATh CXEMBI CTPOEHMsI aTOMOB HepBbIX 20 31eMEHTOB mepuoanyeckoil cuctems! J. .
MeHpeneeBa;

PaCKpBIBAaTh CMBICII IIOHATHN: «XUMUYECKast CBS3b», «IIEKTPOOTPULATEIBLHOCTDY;
XapaKTepu30BaTh 3aBUCHUMOCTb (PH3MUECKUX CBOMCTB BEIIECTB OT THMA KPHCTALUTUYECKOM
peLETKY;

OIPEIENATh BUJ XUMUYECKOM CBS3U B HEOPraHUYECKUX COCIUHEHUSAX;

n300pakaTh CXEMBbl CTPOCHHUSI MOJIEKYJ BELIECTB, 0OpPa30BaHHBIX Pa3HBIMU BUJAAMU XUMHUYECKUX
CBsI3€i;

PaCKpBIBaTh CMBICI IOHATHA «HMOH», «KATHOH», «AHHOH», «JIEKTPOJIUTBDY, «HEIIEKTPOIUTHD,
«DIIEKTPOJIMTUYECKAsT JUCCOLMALUA», «OKUCIUTEIIbY, «CTEIIEHb OKUCIICHUSN», «BOCCTAHOBUTEIIbY,
«OKHCIICHHUE», «BOCCTAHOBIICHUE);

OINPEIENATh CTENEHb OKUCIICHUS aTOMa 3JIEMEHTA B COCJUHEHUU;

PaCKpBIBAaTh CMBICI TEOPUH JIEKTPOIUTUYECKOM TUCCOLUALINH;

COCTABJIAITh YPABHEHHUS DJIEKTPOJIMTUYECKON TUCCOLUALIUN KUCIIOT, IIEJI0YEH, COJIEH;

OOBSICHATH CYIIHOCTb IPOIIECCa SIEKTPOTUTHUECKON JUCCOLMAIIMH U PEeaKLUii HOHHOTO OOMEHa;
COCTABJIATH TIOJIHBIE ¥ COKPALIEHHbIE HOHHBIE YPaBHEHUS peakluii OOMeHa;

OTIPENIENIATH BO3MOXKHOCTD MIPOTEKaHHS PEaKIIUi HOHHOT'O OOMEHa;

IIPUBOAUTHL PEAKIUH, IOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEILIECTB;

OIPEJEIATh OKUCIUTENb U BOCCTAHOBUTEIID;

COCTABJIAATh YPAaBHEHHUS OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN;

Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKON peakiui;

KJIacCU(UIUPOBATh XUMUYECKHUE PEAKLIUH 110 Pa3IMYHbIM IPU3HAKAM;

XapaKTEepPU30BaTh B3aUMOCBS3b MEXKAY COCTABOM, CTPOCHUEM U CBOMCTBAMU HEMETAJIIIOB;
MIPOBOJIUTH OIIBITHI 110 MOJIYYEHUIO, COOUPAHUIO U U3YUCHUIO XUMUYECKUX CBOMCTB ra3000pa3HbIX
BEILECTB: YIVICKUCIIOrO ra3a, aMMHaKa;

pacro3HaBaTh ONBITHBIM ITyTEM T'a3000pa3HbIe BELIECTBA: YIIIEKUCIIBII ra3 1 aMMHUaK;
XapaKTEPU30BaTh B3aUMOCBA3b MEXIY COCTaBOM, CTPOEHUEM U CBOMCTBAMH METAJLIOB;

Ha3bpIBaTh OpPraHMYECKHE BelIecTBAa MO MX (opmylie: MeTaH, 3TaH, 3TWIEH, METaHOJ, 3TaHOJ,
[JIMLIEPUH, YKCYCHas KHUCJIOTa, AMUHOYKCYCHAas KHCIJIOTa, CT€ApUHOBas KHCIIOTAa, OJICMHOBAs
KHCJIOTA, TIII0KO03;

OLICHUBATH BIUSIHUE XUMUYECKOIO 3arpsA3HEHUS OKPYIKAIOIIEH Cpeibl HA OPraHKU3M YEJIOBEKa;
IpaMOTHO 00paIIaThCs C BEIECTBAMU B IIOBCEIHEBHON )KU3HU;

ONpPEIEATh BO3MOKHOCTb IPOTEKAHUs PEAKIUN HEKOTOPBIX IPEICTABUTENICEH OPraHUYECKUX
BEILECTB C KUCJIOPOIOM, BOLOPOIOM, METAINIAMH, OCHOBAHUSIMHU, T'AJIOT€HAMU.

BrInyCKHUK ITOTyYUT BO3MOKHOCTb HAYUYUTHCS:
BBIJIBUTaTb U IPOBEPATH 3KCIEPUMEHTAIbHO TMIIOTE3bl O XMMHMUYECKUX CBOMCTBAaxX BEILECTB Ha
OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XMMUYECKHE PEAKIMH, O XapaKTepe
U IIPOJIYKTaxX PAa3JIMYHbIX XUMHUUECKUX PEaKIIUil;



*  XapakTepus3oBaTh BEILIECTBA [0 COCTaBy, CTPOCHUI0O W CBOMCTBAM, YCTaHABIMBAIOT
MNPUIUHHOCJICACTBCHHLBIC CBA3U MCKAY NAHHBIMU XapPAKTCPUCTUKAMU BCIICCTBA,

® COCTAaBJIAATb MOJICKYJIIPHBIC W IIOJIHBIC HWOHHBIC YPABHCHHUA 110 COKpaH_IéHHBIM MOHHBIM
YPaBHEHUSM,;

® MMPOrHO3UpPOBATH CHOC06HOCTB BCIICCTBA IMPOSABJIATH OKHCIIMTCIBHBIC WM BOCCTAHOBUTCIILHBIC
CBOMCTBA C y4ueTOM CTEICHEH OKUCICHUS SJIEMCHTOB, BXOAAIIINX B €TI0 COCTAaB,

® COCTAaBJIAITb YPAaBHCHHA peaKuHﬁ, COOTBCTCTBYIOIIMUX  IMOCJICAOBATCIbHOCTHU HpeBpameHHﬁ
HEOPraHUYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB;

® BBIIBUT'ATh U MPOBEPATH SKCICPUMCHTAJIBHO T'MIIOTE3blI O PE3yJIbTaTax B03I[CI\/’ICTBI/ISI Pa3JINIHBIX
($akTOpoOB HA H3MEHEHHE CKOPOCTH XUMHUYECKOUN peaKkinu;

® HUCITIOJIB30BATh HpHOGpeTéHHBIG S3HaHUA JIA  3KOJIOTHYCCKU T'pPaMOTHOI0 TOBCACHUSA B
OKpYKarolleH Cpee;

® HUCITOJIB30BATh HpI/IOGpeTéHHI:Ie KIIFOYCBBIC KOMIICTCHIIMK TIpW BBIIIOJIHCHUHW TIPOCKTOB U
y4eOHOUCCIIeIOBATEIBCKIX 3a/1a4 TI0 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOMYyUEHUS U PACTIO3HABAHUS
BEILIECTB;

® OG’bGKTI/IBHO OLCHHUBAThH I/IH(bOpMaI_II/IIO O BCHICCTBAX U XMMHUUYCCKHUX MIPOLCCCAX;

* KpUTHYECKH OTHOCHTBCS K TIICEBIOHAy4YyHOUW WH(MOpMaNuu, HETOOPOCOBECTHOW pekiIame B
CpeICTBaX MacCOBOM MH(OPMAIINN;

® OCO3HAaBAaTh 3HAYCHUC TCOPCTUYCCKUX 3HAHUHA 110 XUMHHU JJISL HpaKTI/I‘ICCKOﬁ ACATCIIbHOCTHU
YeJI0BEKa;

® co3aaBaTb MOJCIN U CXCMbI JIA PCIICHHUA y‘-Ie6HbIX 1 IIO3HABATCJIbHBIX 3aJa4d, IIOHHMMAaThb
HEOO0XOIUMOCTh COOJIIOJICHUS MPEANHCAaHUH, MTpeIaraéMbIX B HHCTPYKLHUAX 110 MCIIOIB30BaHHIO
JIEKapCTB, CPENICTB OBITOBOW XUMUH U JP.

4. Conep:xanue NporpaMMsbl

Xumus 8 kiace
(70 yacos, 2 yaca B HeJIeJI10)
HayanbHble NOHATHSA U 3AKOHBI XUMUH

Tena u BemectBa. CBOIMCTBA BelIeCTB. DTANIOHHbBIE (PU3MUECKUE CBOWCTBA BelleCTB. MaTepHaisl U
MaTepuanoBesieHre. Poib XuMUHM B KH3HH COBpEeMEHHOro obOmecTBa. OTHOIIEHHE OOIIECTBA K XHUMMUU:
xeMopuius 1 xeMopoOus.

Metoapl u3ydenuss xumud. HabOmiogenuwe. OxcrnepuMeHT. MogenupoBanue. Mogjenu
MaTepuaibHbIC U 3HAKOBBIE WIM CUMBOJIbHBIE.

I'azel. XKuakxoctu. TBEpapie BemecTBa. B3anMHble nepexoasl MEXy arperaTHbIMH COCTOSIHUSIMU
BEIIECTBA: BO3TOHKA (CyOnuManusi) U JecyOoaumanus, KOHACHCAUs M HCIAapeHue, KpUCTAJUIM3alus U
IIJIaBJICHUE.

®uznyeckue sBieHUs. YucTele BelecTBa U cMecu. ['oMoreHHble U reteporenssle cMecu. CMecu
razooOpasnble, xuakue u TBEpAbIe. CrocoOBl pa3feNieHus] CMeceil: NeperoHkKa, WM JAUCTHILISAINA,
OTCTauBaHue, (pUIBTPOBAHUE, KPUCTAJUIN3ALMS WM BhIapuBaHue. Xpomarorpadus. [Ipumenenue »tux
CIOCOOOB B J1a00OPATOPHOM MPAKTUKE, HA TPOU3BOICTBE U B OBITY.

XVUMHUYECKUE IEMEHTHl. ATOMBI U MOJEKYJbl. [IpocThie U cioXHBIE BellecTBa. AJIJIOTPONUs Ha
npuMmepe kucinopoga. OCHOBHBIE IIOJIOKEHUS aTOMHO - MOJEKyJspHoro yueHus. Monel. Bemectsa
MOJIEKYJIIPHOT'O ¥ HEMOJIEKYJISIPHOI'O CTPOCHMUSL.

3HaKku (CUMBOJIBI) XUMHUYECKUX 3JeMeHTOB. MHpopmanus, KOTOPYIO HECYT 3HAKH XMMHUYECKHX
AJIEMEHTOB. DTHUMOJIOTHS HA3BaHUN HEKOTOPBIX XMMHUYECKHUX O3JeMeHTOB. llepuoamueckas Tabnuua
XUMUYECKUX 31eMeHTOB [[. 1. MenneneeBa: KOpOTKONEPUOIHBIN U JJIMHHOIIEPUOIHBIN BAPUAHTHL.
[Tepuons! u rpynmsl. ['1aBHas U moOo04Has moArpymmel, Wik A- U b-rpynnsl. OTHOCHTENbHAsS aTOMHAs
Macca.



Xumnueckue (opmynel. MHaexcsl u ko3 duuuentsr. OTHOCHTENbHAS MOJEKYJSIpHAs Macca.
MaccoBast 710151 XMMHUYECKOTO 3JeMEHTa B coeauHeHHH. MHdopmaius, KOTOpyl HECYyT XUMHYECKUe
bopMyIIbL.

Banentnocts. CTpykTypHBIE (OpMyIBl. XMMHUYECKHE 3JIEMEHTHI C IMOCTOSHHON M IepeMEeHHOU
BAJICHTHOCTHIO. BBIBOA ¢opMynbl coeauHeHUss 1O BajeHTHOCTU. OmpeneneHue BaJCHTHOCTH
XMMHYECKOTo 3jieMeHTa mo (opmyie BemectBa. CocTaBieHHE HAa3BaHUW COCTUHEHUH, COCTOSIIMX M3
JBYX XMMHUYECKHUX 3JIEMEHTOB, 10 BAJIECHTHOCTHU. 3aKOH MIOCTOSIHCTBA COCTaBa BEILIECTB.

Xumuueckue peakiuu. PeareHTsl M npoayKTsl peakiuu. I[Ipu3HaKM XMMHUYECKUX PpEaKLUU.
VYcnoBus MX NpOTEKaHUs U NIpekpauieHus. Peakiuu ropeHus. JK30TEpMUUYECKHE M 3HIOTEPMHUYECKHE
peakuuu.

3aKOH COXpaHEHHs MacChl BeEIECTB. XHUMHUYecKue ypaBHeHMs. (CoCTaBlIeHHE XUMHUYECKHX
ypaBHeHH. THQOpMaLus, KOTOPYIO HECET XMMUYECKOE YPaBHEHHE.

Knaccugukarus XuMHUeCKUX peakuii 0 COCTaBy U YUCIy PEareHTOB M MPOAYKTOB. THITbI
XMMUYECKHX peakiuil. Peakiuu coenuHenus, pa3noxeHus, 3aMeieHus 1 oomena. KatanuzaTopsl u
KaTaJln3.

JleMoHCTpauu

0 Kosutekiust MaTepHaioB U U3ICIHI U3 HUX.

O Mogenu, ucrons3yembie Ha ypoKax (GU3UKH, OHOIOTHH U TeOTrpaduu.

O OGbéMHBIE U AapOCTEPIKHEBBIC MOJIEITH HEKOTOPHIX XUMHUUYECKUX BEIIECTB.

0 Mogenu KpUCTAIIINYECKUX PEIETOK.

O Cobupanue mpubopa Juist OTyYCHUsI Ta3a U POBEPKA €ro Ha TEPMETHYHOCTb.

0 Bosronka cyxoro Jib/a, iojia wid HadTaiuHa.

O ArperarHbie COCTOSIHUSI BOJIBL.

O Pasnesnenue qByX HECMENIMBAOIIMXCS KHIKOCTEH € TIOMOIIIBIO JETUTELHOW BOPOHKH.
O Muctusisitop u ero padora.

O Vcranoska st GpuiibTpoBanus u eé padbora.

O Vcranoska jutst BeimapuBaHusi u e€ pabora.

O Kostekiust GBITOBBIX TIPUOOPOB sl DHIBTPOBAHMUS BO3/yXa.

[ Paszuenenue kpacsiero BemecTsa oMacrepa ¢ MOMOIIBI0 OyMaKHOM XpoMaTorpadum.
0 Mogenu amioTpornHbix MOAU(UKALHNIA YIIIEPOa U CEPBI.

O TMonyuenune o30Ha.

O Hoprpers: 1. 5. Bepriennyca u JI. . Menzeneesa.

O KopoTkomeproaHblii W JIMHHONEPHOIHBIA BapuaHThl Ilepuoanueckoir cucremsr J[. .
Meneneena

0 KoHcTpyupoBaHue mMapoCcTep>KHEBBIX MOJIENIEH MOJICKYJI.
O Anmapar Kumma.

O Pasnoxkenue Guxpomara aMMOHHUSL.

O Topenue cepbl 1 MArHUEBOM JICHTHI.

O TMoptperst M. B. JlTomonocosa u A. JI. JlaByasbe.

O OmbIThl, HILTFOCTPUPYIOIINE 3aKOH COXPAHCHUSI MACChI BEIIIECTB.



O Topenue ¢ocdopa, pacTBOpeHHE NPOLYKTa TOPCHHUS B BOJEC W HCCIICIOBAHUE IMOIYYEHHOTO
pacTBOpa JIAKMYCOM.

O BzaumopeiicTBue CONSTHOMN KUCIOTHI C IIUHKOM.

O Monyuenue runpokcuaa meau (I1) u ero pasnoxkenue npu HarpeBaHud. JlabopaTopHbIe

OTIBITHI
O3HakOMJICHHE ¢ KOJUIEKIIUEH JTa00paTOPHOM MOCY/IBI.
[IpoBepka mpubopa 1 MOTYyYSHHS T'a30B HAa TEPMETHYHOCTb.
O3HakoMJIeHHE ¢ MUHEpaJaMH, 00pa3yIOIIUMHU TPAHHUT.
[IpuroroBneHue reTepOreHHON CMECH IOPOLLIKOB CEPBI U JKEJIE3a U UX Pa3ACIICHUE.
B3anmMopelicTBie pacTBOPOB XJIOPUIOB U HOAMIOB KaJIMsl C paCTBOPOM HUTpaTa cepedpa.
[Tonyuenue ruapokcuna meau(ll) u ero B3aumoecTBUE C CEpHON KUCIOTOM.
B3anmopencTere pacTBOpa CObl ¢ KMCIOTOM.

[IpoBepka 3aKk0Ha COXpaHEHHsI MACChI BEIIECTB HA MPUMEPE B3AUMOAEHCTBUS WETOUYH U KACIOTHI.

A T A o

IIpoBepka 3akOHa COXpaHEHMs MAacChl BEIECTB HA IPUMEPE B3aUMOJCHUCTBHS IIEIOYM U COJIH
xenesa (I11).

10. Pasnoxenue mepokcuaa BOAOPO/IA € MOMOIIBI0 okcraa Maprania (IV).

11. 3amemienue xene3oM Meau B MEJHOM KYIIOPOCE.
[IpakTHyeckune paboThl

1. 3HakoMcTBO ¢ JaboparopHeIM oOopynoBaHueM. IlpaBuia TexHuku Oe3omacHOCTH NpH paboTe B
kabuHere xumun. Hexkoropsie BuabI paboT.
2. AHanu3 NoYBHI.

BaxHeiilue npeacrtaBuTe/ M HeOPraHnyeckKnx BemecTs. KosmyecTBeHHbIE OTHOIIEHUS B XUMHUH

CocraB Bo3nyxa. [lonstie 06 00BEMHOI 10T€ KOMIIOHEHTA MPUPOIHON ra30BOH CMECH — BO3/yXa.
Pacuér 00b€Ma KOMIIOHEHTA Ta30BOM CMECH IO €r0 0OBEMHOH J10JIe U HA00O0POT.

Kucnopoa. O3on. Ilonydyenue kuciopoga. CoOupaHue ¥ pacrno3HaBaHUE KUCIOPOAa. XUMHYECKUE
CBOMCTBAa KHUCJIOpPOZAA: B3aMMOJAEWUCTBHE C MeETalJIaMH, HEMETAaUIaMU U CJIOXHBIMU BEIECTBAMHU.
ITpumenenue kuciaoponaa. KpyroBopor kuciaopoja B IpUpoJe.

Oxcunpl. Obpa3oBaHre Ha3BaHUN OKCHIOB 1O UX dopmynaMm. CocraBienue GopMys1 OKCHIOB MO UX
Ha3BaHuAM. [IpencraBurenn OKCUIOB: BOJIA U YIVIEKUCIIBIN a3, HETalIEHasl U3BECTD.

Bonopon B mnpupome. dusznueckue M XMMHYECKHE CBOWCTBAa BOAOPOAA, €ro IMOJIYyYEHUE U
IIPUMEHEHHUE.

Kucnotsl, ux coctaB u kiaccudukanusa. Maaukaropsl. Tabnuna pactBopumocTtr. CosisiHasi U cepHast
KHCJIOTBI, UX CBOWCTBA U IIPUMEHEHHUE.

Counn, ux cocras 1 Ha3zBaHus. PactBopuMocTs coinelt B Boae. IlpencraBurenu coneii: Xja0pua HaTpus,
KapOoHat Hatpus, pocdar KanpLus.

[Tocrositnnass ABoragpo. KonmuectBo BemectBa. Moab. Momnsphas macca. KpartHble eauHUIIBI
M3MEPEHHS] KOJUYECTBA BEIECTBA — MILUIMMOJb U KWIOMOJb, MUUIMMOJSIpHAs U KUJIOMOJSpHas
MacChl BELIECTBA.

Pacu€Tbl ¢ MCIIOIB30BaHMEM NOHATUN «KOJMYECTBO BEILECTBA», «MOJSPHAs Macca», «IIOCTOSHHAas
ABoranpo». 3akoH ABoraapo. MoispHblii 00BEM ra3o00pa3HbIX BemecTB. OTHOCUTENBHAS MIIOTHOCTH
OJIHOTI'O ra3a Io IpyroMy.

KpaTHble enuHUIBI M3MEPEHHS — MUJUIMMOJISIPHBIA M KHJIOMOJISPHBI 00OBEMBI Ta3000pa3HBIX
BEILECTB.

Pacu€Tel ¢ MCIONB30BaHUEM MOHATHH «KOJWYECTBO BEILECTBA», «MOJISIPHAS Macca», «MOJISIPHBII
00BEM T'a30B», IIOCTOSTHHAsT ABOTAPO».



Pacuérel ¢ UCnOJIB30BaHUEM IOHATHH «KOJUYECTBO BELIECTBA», «MOJISIPHAS MACCa», «MOJIAPHBIA
00BEM T'a30B», «YUCIO ABOTAZPO».

I'mapocdepa. Kpyrosopor Boasl B mnpupoae. Puszndyeckue M XHMHUYECKHE CBOIMCTBAa BOJBI:
B3aUMOJICHICTBUE C OKCUAAMMU.

OcHoBaHus, UX cocTaB. PacTBOpuMOCTh OCHOBaHUM B Boje. M3MeHeHne OKpacku MHAMKATOPOB B
mesnoyHo cpene. Ilpencrasurenu menoyen: TuAPOKCUIbI HATPUS, KAJIA U KaJIbLIYS.

PactBopurens u pactBopéHHOe BemectBo. PactBopbl. PactBopenue. I'mapartel. MaccoBas nons
pacTBOPEHHOr0 BellecTBa. Pacu€rbl, CBsA3aHHBIE C HCIIOJIB30BAHMEM IIOHATHS «MaccoBas JOJsA
pacTBOPEHHOTO BELIECTBA». JleMOHCTpanu

O Omnpenenenue coaepkanus KHCIOPOIa B BO3LyXE.

O TMonyuenune Kuciopoia pasiokKeHHeM IIepMaHTaHaTa Kajiusl U EPOKCHJIA BOJOPO/IA.

O CobGupanue METOIOM BBITECHEHHS BO3yXa U BOJIBL.

0 Pacrmo3HaBaHue KUCIOPOJIA.

O Topenune maruusi, sxxesesa, yrisi, cepsl 1 Gocdopa B KHCIOpOIE.
0 Kostekiust OKCHJIOB.

O TMonyuenue, cobupanue U pacro3HaBaHUe BOJOPO/IA.

O Topenue Bogopoa.

0 BsaumoneiicTBue Bogopoja ¢ okcuaom meau(Il).

0 Kostekius MUHEPATbHBIX KUCIIOT.

O TIpasuio pa36asieHus cepoil KUCIOTHI.

O Komtekrums coneit.

0 Tabnuia pacTBOPUMOCTH OCHOBAHHMIA, KUCIIOT U COJIEH B BOJIE.
0 Hekoropsie MeTasLTbl, HEMETAJUIBI U COETUHCHUSI KOJIMYECTBOM BEHIECTBA B 1 MOJIb.

O Mopens mMossiprOro 06bhEMa ra3oo6pasHsix BemecTs. JlabopaTopHbie

OTIBITHI
12.  TlomyTHeHHe U3BECTKOBOM BOJIBI IPH MPOITYCKAHUH YTIIEKUCIIOTO ra3a.
13.  Tlomyyenue BomOpOIa B3aMMOJIEHCTBUEM IIMHKA U COJISIHON KMCJIOTBI.
14. Pacmo3naBaHue KHUCIOT MHAUKATOPAMH.
15. H3meHeHue OKpacKH WHIMKATOPOB B IIETIOYHOM CPEJIE.

16.  OsmakomiieHWe ¢ mpenaparamMd JOMAIIHEH WM IIKOJBHOW alTeuyKH — PacTBOPAMH MEPOKCHIA
BOJIOPO/JIa, CIIUPTOBOM HACTOMKHU MOJ1a U HALIATBIPHOTO CIIUPTA.
[IpakTryeckue paboThl

1. Tonydenwue, cobupane u pacro3HaBaHUE KHCIOPOIA.
2. Tlomyuenue, cOOMpaHUE U PACTIO3HABAHUE BOIOPO/IA.

3. TlpuroToBieH#e pacTBOPOB COJIEH C UX 3aaHHON MacCOBOI JTOJIEH.

OcCHOBHBIE KJIaCChl HCOPTAHMYECKUX COeTMHEeHUI
OO6o6uIeHne cBefeHUt 00 OKCHIaX, MX KIacCUpUKALMU, Ha3BaHUSAX M CBOHCTBaxX. CrocoOsI
MOJIyYEHUS] OKCUJIOB.
OcHoBanus, WX Kinaccudukamnus, Ha3BaHUS ¥ CBOWCTBA. B3amMojeicTBHEe ¢ KHCIOTaMU,
KHCIIOTHBIMH OKCHUJAMH M COJIsIMU. Pa3liokeHne HepacTBOPUMBIX OCHOBaHMA. CrocoObl MONTyYCHHS
OCHOBaHUM.



Kucnotsi, 150. KI1acCupUKaIus u Ha3BaHUS. Oo6mue XUMHYECKHE
CBOICTBA KUCJIOT. B3auMonencTBue  KHUCIIOT c METaJIJIaMH.
DNEeKTPOXUMHUYECKUHN psii  HaANpsDKeHW MeTaiuioB. B3aumoaeiicTBue KUCIOT ¢ OKCHIaMU
METAJIOB.
B3auMoznencTBue KHUCIOT ¢ OCHOBAHMSIMU — peakuus HeUTpanu3anuu. B3anMonencTBHE KHCIOT ¢
consimu. [lomydyeHre OECKUCIOPOTHBIX M KUCIOPOACOACPKAIIUX KUCIIOT.
Conu, ux xmaccudukanys u cBoiictea. BzauMopeiictBue coseit ¢ MetauiaMu, 0COOEHHOCTH ITHX
peakuuii. B3auMoaencTBUe COJIel C COJIAMMU.
I'enernueckue psaael  Meraiuia u HeMmeTtaa.  ['eHernueckas CBSA3b
MEKIY KJIACCaMH HEOPTaHUYECKUX BEILIECTB.
JlaGopaTopHbIE OMBITHI

17. B3aumozeiicTBre OKCHIA KAIbIHS C BOJIOM.

18. ITomyTHEHHE N3BECTKOBOM BOIBI.

19. Peakius HelTpanu3aium.

20. Tonyuenue ruapoxcuaa meau (I1) u ero B3auMoIeHCTBHE ¢ KHCIIOTOI.
21. Pasnoxenue ruapokcuaa meau (1) mpu HarpeBaHuu.

22. B3auMOoIeHCTBHE KUCIIOT C METAJUIAMH.

23. B3auMoeiCTBHE KUCIIOT C COISAMM.

24. O3HaKOMIIEHHE ¢ KOJUIEKLIAEH COJIEH.

25. Bzaumopeiicteue cynbdara meau (I1) ¢ xemnesom.

26. B3anMoelCTBHE COJIEH C CONSMH.

27. TeneTnueckast CBsi3b Ha MPUMEPE COCTUHCHUI MEJIH.
[IpakTuyeckue paboThl

4. PeleHue SKCIIEpUMEHTANIBHBIX 3a/1a4.

Iepuonuyeckuii 3axoH u Ilepnoanyeckas cucreMa XMMHYECKHX 2JIEMEHTOB
. . MeHaeJieeBa U CTPOEHHE aTOMA

EcrecTBeHHBIE CEMENCTBA XMMUYECKUX HJIEMEHTOB:ILEIOYHbIC U IIEJIOYHO3EMEIIbHBIE METaLIbI,
rajioreHbl, HHepTHBIE (Oaropoanbie) ra3sl. AMMOTEpHOCTb. AMGPOTEPHBIE OKCHIBI U TUAPOKCH/IBL.
Kom1uiekcHsie comu.

Otkpeitue JI. 1. MenneneeBbim Ilepuonnueckoro 3akoHa U co3ganue uM llepuoanueckoit
CUCTEMBI XUMHUYECKHUX JIEMEHTOB.

ATOMBI Kak (hopMa CyIIECTBOBAHHUS XMMHUYECKHX 3JeMEHTOB. OCHOBHBIE CBEICHUS O CTPOCHHUH
aToMoB. JlokazaTenbCcTBa CIOKHOCTH cTpoeHHs aromoB. OmbiTel Pesepdopna. [lnanerapnas mozmens
CTPOEHHUs aToOMa.

CocTtaB aTOMHBIX siep: IPOTOHBI, HEUTPOHBI. OTHOCUTENbHAs aTOMHas Macca. B3auMmocBs3b
MOHSITUH «IIPOTOH», KHEUTPOH», KOTHOCUTEJIbHAS ATOMHAsI MAacCay.

Muxkpomup. OneKTpoHbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEW aTOMOB XMMHUYECKUX AJIeMEHTOB NeNe
1-20. ITousATHE O 3aBEPILIECHHOM 3JIEKTPOHHOM YpPOBHE.

N3otonbl. ®usnueckuid cmbicn  cuMmBoJuKkHM Ilepuoguueckoin  cuctembl. CoBpeMeHHas
¢dopmynupoBka Ilepuoauueckoro 3akoHa. M3MeHeHHs: CBOICTB 3J€MEHTOB B MEpPHOJaxX M IpyMIax, Kak
(bYHKIHS CTPOCHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepUCTHKa JJIEMEHTA-METallla M DJJEMEHTa-HeMeTaula [0 MX IIOJOXKEHUIO B
[Tepuoanueckoit cucreme xumuyeckux 3semeHToB [1. 1. Menneneena.

JemoHcTpanyu

O Pasnuunbie GOpMbI TAOIHI] IEPUOUIECKOM CUHCTEMBI.

O Monaenuposanue nocrpoenust [lepuoandueckoii cucremst JI. . Meneneesa.



0 Mopenu aToMOB XUMUUYECKUX 3JIEMEHTOB.

0 Moaenu aromoB ds1eMeHTOB 1—3-r0 neproaoB JlaboparopHsie

OIIBITHI.

28. Tlonyuenne aMm(pOTEPHOTO TUIAPOKCHIA M UCCIICIOBAHIE €r0 CBOMCTB.

Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIHI

Honnas xuMudeckas cBs3b. MOHBI, 00pa3oBaHHbIE aTOMaMH METAJUIOB W HemeTaioB. CXeMmbl
0o0pa3oBaHMsl MOHHOW CBSI3M s OMHAPHBIX COEAMHEHHH. VOHHBIE KPHCTANIMYECKUE PEIETKH U
¢du3nueckre CBOMCTBA BELIECTB C 3TUM TUIIOM peEToK. [loHsATHE 0 hOpMYyITHHON eMHUIIEC BEIIECTBA.

KoBasienTHass XuMHU4Yeckass CBs3b. OJJEKTPOHHBIE M CTPYKTypHbIe Qopmynbl. KoBaneHTHas
HernoysipHast  CcBsizb. Cxembl 00pa3oBaHUS KOBAJICHTHOW CBA3M s OMHApHBIX COCIMHEHHH.
MouekyJIIpHBIE U ATOMHBIE KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BEILECTB C OTUM TUIIOM PEIIETOK.

DNEeKTpOOTpULATENBHOCTb. Py anekTpooTpuniarenpbHocTd. KoBaeHTHas mosisipHas XuMudeckas
cBs3b. Jlumonb. Cxembl 00pa30BaHUS KOBAJCHTHOM MOJISPHON CBSI3M ISl OMHApPHBIX COEIMHEHMH.
MounekyJIIpHbIE U ATOMHBIE KPUCTAJUIMYECKUE PEIIETKH, CBOUCTBA BEIIECTB C 3TUM TUIIOM PELIETOK.

Mertannuueckass XMMHUYECKasl CBS3b M MeTaliMdeckas Kpucramindeckas pemérka. CBolicTBa
BEILECTB C 3TUM THUIIOM pelIETOK. Enrnas npupoaa XUMHYECKUX CBSI3EH.

Crenenp okucienus. CpaBHEHNE CTENIEHU OKHMCIEHUS U BaJleHTHOCTHU. [IpaBuia pacuéra crenenei
OKHCJICHHS 110 (hOpMyJIaM XMMHYECKUX COCAMHEHU.

OKHCIUTENBPHO-BOCCTAHOBUTENbHBIE  peakiuu. OmnpeneneHue CTENEHEW OKUCIEHMS Ul
AJIEMEHTOB,  OOpa3yIOUIMX  BEIIeCTBa  pa3HbIX  KiaccoB. Peakumum  MOHHOTO  oOMeHa U
OKHCIINTEIbHOBOCCTAHOBUTENbHBIE ~ peakuuu. OKHUCIUTENb W BOCCTAHOBUTEIb, OKHUCIEHHE W
BoccTaHOBJEeHHE. COCTaBICHME YpPAaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTENIBHBIX pEAKUUNd METOJOM
AJIEKTPOHHOTO OaslaHca.

JlemMoHCcTpanuu

O Buneo ¢pparmentst u ciaiiapl « IOHHAS XUMUAYECKAS CBSI3b ».

0 Kosutekius BEMECTB ¢ HOHHONW XUMHYECKOM CBS3BIO.

0 Mojenu HOHHBIX KPUCTAJUTMIECKHUX PEIIETOK.

O Bumeodpparmentst u ciaiinsl «KoBaleHTHAass XUMHYIECKast CBSI3bY.

0 Kostekiust BEIMECTB MOJICKYISIPHOTO W @TOMHOTO CTPOCHHSI.

0 Mojenu MOJEKYJISPHBIX M ATOMHBIX KPHCTAIMIECKAX PEHIETOK.

O BuneodparmenTst u craiiibl « MeTauinueckast XAMAYECKast CBSI3b.

O Komtekrmst « MeTauisl U CIUIaBbD.

0 BsaumojeiicTBrE LIMHKA C CEPO, CONITHOM KUCI0TOM, Xmopuaom meau (I1).
O Topenne maruwusi.

0 BsaumoeiicTBHE XJIOPHOM M CEPOBOIOPOIHOM BOJIBL.

JlabopaTOpHBIE OMBITHI

29. UsroroBieHre MOJIENH, HUTFOCTPUPYIOLIEH CBOMCTBA METAIUTHYECKOM CBSI3H

Xumus 9 kJacc
(68 uacos, 2 yaca B HeJ1eJ110)
IloBTOpeHMe U 00001IEHHE CBeIeHUIT 10 Kypcy 8 Kiacca.
bunapusie coenunenusi. OKCuapl coaeo0pa3yoIre U Heconeoopasyromue. [ MapoKCuab:
ocHOBaHUs, aM(poTepHbIe, KUCTO0ThL. CpeaHue, KUCible, OCHOBHbIE COJIH.



OO6o0uieHne cBeACHUH O XUMHMYECKMX peakuusx. Kimaccudukanus XMMHUYECKHX peakuui Io
Pa3NUYHBIM OCHOBAHMSAM: COCTaBY M YHUCIY DPEAarHpyloIMX M OO0pa3yIOMIMXCS BEIIECTB, TEIJIOBOMY
3¢ deKTy, HampaBIeHUIO, U3MEHEHHUIO CTETEHEH OKUCIIEHUS 3JIEMEHTOB, OOpa3ymoIUX pearupyromue
BEIIIECTBA, (pasze, UCIOIb30BAaHUIO KaTaIN3aTOPA.

[IoHsATHE O CKOPOCTH XUMHUYECKOM peakuuu. PakTopsl, BIUAIOMIME HA CKOPOCTb XUMHUYECKUX
peakuuii: NpuUpoda pearupyrolux BEUIECTB, UX  KOHIEHTpauus, TeMIEeparypa, IUIOAb
COIIPUKOCHOBEHHS, HAIIMUME KaTanu3aropa. Karanus.

JemoHcTpanyu

0 OsnakomieHHe ¢ KOJUIEKIMAME METAUIOB M HEMETAIIIOB.

0 OsnakomieHHe ¢ KOJUIEKIMAME OKCHJIOB, KHCIIOT M COJICH.

0 3aBucHMOCTH CKOPOCTH XUMHUYECKON PEAKIMU OT IPUPOIbI PEATUPYIOIINX BEIIECTB.

0 3aBUCHMOCTH CKOPOCTH XUMHYECKON PEAKIMH OT KOHIEHTPAIIUK PEATUPYIOIINX BELIECTB.
[ 3aBHCHMOCTH CKOPOCTH XMMHUUYECKOM PEAKIIMHU OT IO COPHUKOCHOBEHHS

pearupyomux BemecTB («KUISIIINN CI0N»).

0 3aBucCHMOCTb CKOPOCTH XUMHYECKON PEAKIMU OT TEMIIEPATYPhI PEArUPYIOIIUX BEIIECTB.
JlabopaTOpHBIE OMBITHI

1. B3aumoseiicTBre aMMHaKa U XJIOPOBOAOPO/IA.

2. Peaxnus HEHTpaIU3aIyy.

3. Habmroenue TemioBoro 3G dexTa peakinu HedTpatn3alim.

4. B3aumoeicTBre CEPHON KMCIIOTHI ¢ okcuaoM meau (11).

5. PaznoxeHue MepoKCHIa BOJOPO/Ia C MOMOIIBIO KaTaiasbl KapTodes.

6. 3aBUCHMOCTb CKOPOCTH XHMHYECKON PEAKIMU OT IPHPOILI PEArdpyrolluX BEIIECTB Ha IPHMEPE
B3aMMOJICHCTBHUS PACTBOPOB THOCYIb(aTa HATPHs U XJIOpuaa Oapus, THOCYIb(haTa HATPUS U COJSTHOU
KHCJIOTBL. /. 3aBHCHMOCTh CKOPOCTH XHMHYECKON peakmud OT MPUPOIBI METAIOB NpPU HX
B3aWMOJICICTBUU C COJITHON KHUCIIOTOM.

8. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW pPEaklMH OT MPHUPOAbl KUCIOT MPH B3aUMOJEUCTBUHM HX C

HKEIIE30M.
0. 3aBUCHUMOCTH CKOPOCTH XUMUYECKON PEaKlUU OT TEMIIEPATYPHI.

10.  3aBHCHMOCTH CKOPOCTH XUMHYECKOM PEAKI[MU OT KOHIICHTPAIIIH.

11. 3aBuUCHMOCTH CKOPOCTH XHMHYECKOW PEaKIMU OT IUIOMIAJNd CONPHKOCHOBCHHS PEarupyroIInx
BEIIECTB.

12.  3aBHCHMOCTH CKOPOCTH XHUMHUYECKOM PEAKIMU OT KaTaIn3aTopa.

X#uMHYeCKHe PeaKlid B pacTBOPAX 3JIEKTPOJIUTOB.

[TonsaTHe 00 HMEKTPOIUTUYECKOM IUCCOLMUAIMU. DJIEKTPOJIUTHI U HEIJICKTPOIUTHL. MexaHuszm
JUCCOLMALMU  DJIEKTPOJUTOB C PpA3IMYHBIM XapakTepoM CBA3U. CTENeHb 3JIEKTPOIUTHUECKON
nucconanui. CHIbHBIE U CITa0ble SJICKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU AIIEKTPOIUTUUECKOH nuccormanuu. Kiaccupukaiys HOHOB U HX
cBoiicTBa. KHCIOTHI, OCHOBaHUS M COMHU KaK 3JEKTPOIUTHI. VX KilacCUpUKAIMA U TUCCOLIUAIIHS.

OOme XUMHYECKUE CBOWCTBA KUCIIOT: U3MEHEHHE OKPACKU HMHIMKATOPOB, B3aUMOJCHCTBHE C
MeTaJlJIJaMi, OKCHJIaMU U THAPOKCHIAMU METAJNIOB M COJMSIMU. MOJEKyJsIpHblE U MOHHBIE (IIOJIHBIE U
COKpalIEHHbIE) YPABHEHMSI pEaKLUH.

XHUMHUYECKUN CMBICII COKPAILEHHBIX YPAaBHEHUN. Y CIOBUS NPOTEKaHUSA PEAKLUA MEKIY JIEKTPOIUTAMHU
110 KOHIIA. Psii akTHBHOCTH METaJLIOB.



OO011e XMMHUYCCKUE CBOMCTBA IIIEIOUCH: B3aUMOICHCTBHE C KUCIOTaMHU, OKCUJaMH HEMETAILIIOB,
coimsimu. OOIIMEe XUMHUYECKHUE CBOWCTBA HEPACTBOPUMBIX OCHOBAHMMA: B3aMMOJCHCTBHE C KHCIOTaMH,
pa3iIoKEHUE IPU HarPEBaHUU.

OOmue XWMHYECKHe CBOMCTBA CPEIHUX COJICH: B3aWMOJCWCTBHE C KHCIOTAMH, IIEIIOYaMU,
COJIIMM U METaJIJIaMU. B3auMOIEeHCTBUE KUCIBIX COJIEH CO IIEI0OYaAMMU.

I'maponus, kak 0OMEHHOE B3aUMOJICHCTBHE coiell ¢ BOAOH. | MAPOIU3 CONIM CHIIBHOTO OCHOBAHUS
U cnaboil KucaoTel. 'uapoan3 conu cinaboro oCHOBaHUS M CHIIbHOM kucioThl. [lkama pH.

CBolicTBa KHCJIOT, OCHOBaHMil, OKCHUIOB M COJIEH B CBETE TEOPUM 3JIEKTPOIUTUYECKOU
JUCCOLUALMU U OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PeaKUi. JIleMOHCTpalyy.

0 Vcnpitanne BEMIECTB U MX PACTBOPOB HA 3JIEKTPOIIPOBOTHOCT.
0 3aBHCHMOCTH 3JIEKTPONIPOBOJHOCTH YKCYCHOM KHUCIOTBI OT KOHIIEHTPAIIUH.
O JIBmkeHre OKpaIeHHBIX HOHOB B DJICKTPUYECKOM ITOJIE.

O Omnpenenenue xapakrepa cpeiibl B pacTBOPax COJEH.

JlabopaTOpHBIE OIBITHL

13.  duccoumarus cinabbix 3JEKTPOIUTOB HA MPUMEPE YKCYCHOU KHUCIIOTHL.

14. V3meHeHue OKpacKH HHIUKATOPOB B KMCIIOTHOU CpPEJIe.

15.  Peakuus HefiTpanu3auu pacTBOpa MEIOYH Pa3THYHBIME KHCIOTAMH.

16.  Tlomyuenue ruapokcuaa meau (1) u ero B3auMoeiicTBIE ¢ Pa3IMYHBIMHE KUCIOTAMH.

17. BszaumopeiicTBue CuIbHBIX KHCIOT ¢ okcupoM meau (II). 18-20. BzammoneiicTBue KHCIOT ¢
MeTaJuIaMH.

21. KauecTBeHHast peakiysi Ha KapOOHAT-HOH.

22. lony4eHne CTyIHS KPEMHUEBOM KHCIIOTHI.

23. KauecTBeHHAsI peaKisi Ha XJIOPHUJL - HIIU CYJIb(HaT-HOHbI
24. V3MeHeHre OKPacKK MHANKATOPOB B LIEJIOYHOM CpeJie.
25. B3auMmoieiicTBre MIEN0Ueii C YIIEKUCIBIM Ta30M.

26. KauecTBeHHAsI peakisi Ha KATHOH aMMOHHSI.

27. Mony4enne ruapokcuna meau (I1) u ero pasnoxenue.
28. BzaumoeiicTBrue KapOOHATOB ¢ KHCIOTAMH.

29. Tlonyuenne ruapokcua xeiesa (I1I).

30. BzaumoseiicTBue xeinesa ¢ pactBopom cyibdara meau (II).
[IpakTuyeckue paboThl

1. CBoiicTBa KHCIIOT, OCHOBAHMIA, OKCHUIOB U COJIEI B CBETE TEOPHUU JIEKTPOJUTUUECKOU TUCCOLMALNU U
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI

HemeTraibl 1 UX COeAMHEHUS.

CtpoeHue aroMOB HEMETANIOB M UX nmonoxenue B llepuogumueckoit cucreme. Psn
AIEKTPOOTpHIIaTeIbHOCTU. KpucTaminueckue pemeTkl HEMETAIIOB — MPOCTHIX BEUIECTB. AJIOTPOINHUS
u e€ npuunHbl. Pu3nueckue cBoiicTBa HeMeTaioB. OOIIe XUMUIECKIE CBOMCTBA HEMETAIIIOB:
OKHCJIUTEIIbHBIE U BOCCTAHOBUTEIIBHBIE.

l"anorensl, cTpoeHUE UX aTOMOB U MOJEKYJ. PU3HMYECKHE U XUMUYECKUE CBOMCTBA T'AJIOTEHOB.
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB T'aJIOTEHOB B 3aBHCHUMOCTH OT UX ToJioxkeHus: B [lepuoanueckoit
cucteMe. HaxoxxaeHue rajioreHoB B IPUPOJIE U UX MOJyYeHHE. 3HAUYCHUE U IPUMEHEHHUE TaJIOT€HOB.

["anmoreHoBOIOPOIBI M COOTBETCTBYIOIIME UM KUCJIOTHI: TNIABUKOBAS, COJISTHASI, OpPOMOBOIOPO/THAS,
noaoBogopoaHas. ['anorenuasl. KauecTBeHHbIE peakiuu Ha rajJoreHu-uoHsl. [I[puMeHenne coenHeHnit
raJIOTeHOB ¥ UX OMOJIOTHYECKast POJIb.

O6mas xapakrepucTrka 3neMeHToB VIA-rpynmel. Cepa B pupoje u e€ nogydeHue.



AnnoTpornHble MOAM(UKALIMN Cephbl U UX CBOMCTBA. XMMHUYECKHE CBOMCTBA Cephl U €€ MPUMEHEHHUE.

CepoBoJIOpOa: CTPOECHHE MOJEKYNIbl, (PU3MUECKHE M XUMHUYECKHE CBOMCTBA, MOJIY4YEHHE U
3HauyeHue. CepoBogopoanas kucinota. Cynbhuabl 1 ux 3HaueHue. JIloMUHOPOPHI.

Oxcup cepsl (IV), cepaucras kucnora, cynbhuTsl. KauecTBeHHas: peakuus Ha CyJIb(UT-HOH.

Oxcun cepol (VI), cepnas xucnora, cyiabdarsl. Kpucramornapatsl. KauecTBeHHas peakuus Ha
Cynb(ar-uoH.

CepHast KuCIOTa - CHJBHBIA 3JeKkTponuT. CBoiicTBa pa30aBIeHHONW CEpPHON KHCIOTHI, Kak
TUNUYHOW KHCIIOTBL: B3aUMOJCHCTBHE C METaJUIaMH, OCHOBHBIMH U aM(OTEpPHBIMH OKCHIAMH,
OCHOBAaHUSMH M aM(OTEPHBIMH THJIPOKCUAAMH, coysiMU. KauecTBeHHas peakuus Ha CyIb(paT-uoH.

OOmiast XapakTepUCTHKa D3JEMEHTOB VA-rpynmbl. A30T, CTPOCHHE aroMa H MOJIEKYJIBI.
dusnyeckue 1 XMMUYECKHUE CBOMCTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OMOJIOTHYECKas POJIb.

AMMHUaK, CTpOeHHE MOJEKYJIBl U (PU3NYEecKHe CBOWCTBA. AMMHUAauHas BOJA, HAIIATHIPHBINA CIHPT,
rHapaT aMMuaka. JIOHOpHO - aKIeNnTOpHBIH MeXaHW3M 00pa3oBaHMs KaTHOHAa aMMOHUS.
BoccranoBurenbHble cBoiicTBa aMmMuaka. Conu aMMOHMSI M UX ITpUMeHeHHe. KadecTBeHHas peakuus Ha
KaTHOH aMMOHHUSI.

Oxcunpl azota: HecosieoOpasyrolie M KHUCIOTHBIE. A30THCTasi KHCIOTAa U HUTPHUTHL. A30THas
KHCJIOTA, €€ IOJy4YeHue U cBorcTBa. Hurparsl.

®ocdop, crpoenue aroma u amwiorponus. Dochumsl. Dochun. Oxcun docdopa(V) u
optodochopnas kucnora. Docdarsl. PochopHbie yaoopeHus. UTHCEKTHLNIBL.

OOm1ast xapakTepucTHKa 31eMeHTOB [V A-rpynmnbl: 0cOOEHHOCTH CTPOSHHSI aTOMOB, ITPOCTHIX
BELIECTB M COEIMHEHUH B 3aBUCHMOCTH OT IOJIOKEHMS 371eMEHTOB B [leproauueckoii cucreme. Yriaepoa.

AnnoTponHsie MOJTU(UKAIN: anMas, rpadur. AMop¢HBIH  yriiepoa u
€ro  copra: caxka, aKTUBUPOBAHHBIN yroib. Ancopbuusa. XuUMHYECKHE CBOWCTBA
yriaepona. Kokcoxummuueckoe mpou3BOJCTBO U €ro npoayKius. Kapoumst.

Oxcup yrnepona(ll): ctpoenne Monekysisl, Hoiay4yeHue U ero cBoiicrBa. Okeun yriepona(IVv):
CTPOEHHME MOJIEKYJIbl, IIOJIyYEHHE U €ro CBoOicTBa. YroibHass Kuciora. Coiln yroJbHON KHCIIOTBIL:
KapOOHATHI U TUAPOKapOOHATHI. TeXHUYecKas U MUIIeBast Cola.

Heoprannueckne W OpPraHMYecKHE BEIECTBA. YTIEBOLOPOAbL. XHMMHYECKOE CTPOCHHE
OpPraHUYECKUX BEILECTB, KaK MOPAJIOK COEJUHEHHSI aTOMOB B MOJIEKYJIE 110 BaJIECHTHOCTH.

Mertan, 3TaH, Kak MpeAeibHbIE YIVIEBOAOPOABL. OTWUJIEH M aleTUIEH, Kak HEIpeneabHble
(HEeHaCBIILIEHHBIE) YIIeBOA0POAbl. I'opeHne yrieBonopoaoB. KauecTBeHHbIE peakiuy Ha HENpEACIbHbIE
COEAMHEHMS.

OTHUIIOBBIM CHIUPT, €r0 IMOJIyueHHe, NpUMEHeHne U (pusnonorndyeckoe neicraue. TpExaTOMHBIN
cnupt rmuepuH. KauecTBeHHas peakiysi Ha MHOTOAaTOMHBIE CIIUPTHI. YKCYCHas - IPEICTaBUTEND Kilacca
KapOOHOBBIX KUCIIOT.

Kpemuuii, ctpoenue ero aroma u coiictBa. Kpemuuii B npupone. Cununuasl 1 cuiiad. OKcun
kpemHus (1V). Kpemuuesas kuciora u e€ conn.

IIpousBoacTBo crekna U LeMmeHTa. [IpoayKius CHIMKAaTHOM NPOMBIIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuka, papdop, pasuc.

Onrruyeckoe BOJIOKHO.

Hemerannel B npupone. ®pakunoHHasi NeperoHKa >KUIKOro BO3Ayxa KaK CHOCO0 IOJydeHUus
KHCJIOpO/1a, a30Ta, aprona. [lomydenue gocdopa, KpeMHHUs, XI0pa, Hoga. DAEKTPOIU3 paCTBOPOB.

ITosydyeHne cepHOM KUCIIOTHI: ChIpbE, XMMHU3M, TEXHOJOTUYECKAs! CXEMa, METOJ| KUIISIIEro CIosl,
NPUHIUIBL TEIUIOOOMEHa, MPOTHBOTOKa W HUpKyJsiiuu. Oneym. IIpom3BoacTBO ammmaka: ChIpbE,
XMUMM3M, TEXHOJIOrn4eckas cxema. JlemMoHcTpanuu

*  Konnekiust HEMETAJIJIOB.

*  Mojenu KpUCTAUIMYECKUX PEIIETOK HEMETAJIJIOB: aTOMHBIE U MOJICKYJISIPHBIE.
*  O30HATOp W MPUHITUIIBI €r0 PAOOTEHI.

* TopeHune HeMeTaIIOB - MPOCTHIX BEIIECTB: cepbl, hocdopa, TPEeBECHOTO yTIIsl.
*  OOpa3Ibl TAIOTEHOB - MPOCTHIX BEIIECTB.



* BisamMonelcTBHUE TaJIOr€HOB ¢ METAJIaMHU.

* BritecHenne xiopa OpomMoM uiaM Homa u3 pactBopoB ux cojeir O Kommekmust mpupomHbIx
COEIMHEHUH XJI0pa.

* BsaumopeiictBue cepsl ¢ Metayuiamu. 0 ['openne cepsl B kuciopoae 0 Kostekuus cynbhuaHbx
pyAa.

» KayecTBeHHas peakius Ha Cylb(UI-HOH

* OO6ecrBeurBaHNE OKPAILICHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.

* B3saumopnelcTBUE KOHUEHTPUPOBAHHON CEPHOU KUCIIOTHI C MEMBIO.

* OOyriauBaHME OPTaHUYECKUX BELIECTB KOHIIEHTPUPOBAHHON CEPHOI KUCIOTOM.

e Jlnarpamma «CocTaB BO3ayxa».

* Bugneodparments! u cnaitnsl «lItuasu 6azapb».

* Ilonyyenue, cobupanue 1 pacro3HaBaHHE aMMHAaKa.

* Paznoxenue Ouxpomara aMMOHHS.

* BsaumopnelcTBUE KOHUEHTPUPOBAHHON a30THOM KHUCIIOTBI C MEJBIO.

* T'openne uepHOro nopoxa

* PasnoxeHue HUTpaTa Kajaus U TOpeHHE JpeBecHoro yroibka B HEM [ OOpa3ubl mpUpOIHBIX
coenuHeHmi Gocdopa.

* T'openue docdopa Ha BO31yXe U B KUCIOPOJIE.

* Tlomyuenue 6enoro gochopa 1 UCTIBITAHUE €TO CBOIMCTB

*  Komneknus «OO0pa3ibl IPUPOIHBIX COSTUHEHUN YTIIepOoaar»

e Tloptper H. JI. 3enunckoro. ITornonieHre akTHBUpPOBaHHBIM YIJIEM PACTBOPEHHBIX BELIECTB UIIU
ra3os.

*  YCTpOHCTBO IPOTHUBOra3a.

e Mopaenu MOJIEKyJ1 METaHa, dTaHa, STUICHA U alleTUJICHA.

* BsaumopeiicTBue aTUIeHa ¢ OpOMHON BOJOW M paCTBOPOM I€pMaHIaHaTa Kausl.

*  OO0ume XMMUYECKHE CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHOM KHCIIOTHI.

e KauecTBeHHas peakiysi HA MHOTOATOMHBIE CITUPTBHI.

*  Komneknus «O0pa3ibl IPUPOIHBIX COSTUHEHUNA KPEMHUSD).

*  Komneknus crekia, KEpaMHUKH, LIEMEHTA U U3/1€TIUI U3 HUX.

*  Kostexnus npoayKuuy CUIMKATHON POMBIIIEHHOCTH.

* Buneogparments! u cnaiiibl « I Ipou3BOICTBO CTEKIIA M LIEMEHTAY.

*  Komnexuus «IIpuponHbie coeAMHEHNS HEMETAIITIOBY.

*  BuneodparmenTs u ciaiiapl «OpakinoHHAas IEPETOHKA KHUIKOTO BO3TyXa

*  BuneodparmeHTs Hu ClIal bl «ITonyuenne BomoOpona, KHCIIOpOAa u

TaJIOTEHOB JIEKTPOJIUTHUECKUM CIIOCOO0M.

* Mogenu annaparos U1 IPOU3BOACTBA CEPHOU KUCIIOTHI.

* Mogenp KUAAIIEro CIIosl.

* Mojenb KOJIOHHBI CHHTE3a aMMUAaKa.

* Bugneodparments! u cnaiiibl «I [pon3BoaCTBO CEpHON KUCIOTHI».

* Bugaeo¢parments! u crnaiiabl «I[Ipon3BoICTBO aMMHaKay.

*  Komnexuus «CpIpb€ 115l TOITYYEHUS] CEPHON KUCTIOTHI.

JlabopaTOpHBIE OMBITHI

31. Pacnio3HaBaHuE raJlOr€HUI-HOHOB.

32. KauecTBeHHbIE pEaKIMU HA CYJIb(AT-HOHBI.

33. KauecTBeHHas peakius Ha KATHOH aMMOHHSL.

34. Xumuueckure CBOWCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJIHTA.

35. KauectBenHble peakimu Ha Gpochar-uoH.



36. TonyueHue u CBOWCTBA YrOJBHON KUCIOTHL.

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. IIponyckanue yriaeKucIIoro rasa 4epes pacTBOp CHIMKaTa HaTPHSL.
[IpakTrueckue padoThI

2. V3yueHne CBOWCTB COJITHON KUCIOTHI.
3. U3ydeHue CBONCTB CEPHOM KUCIOTBL
4. TlonyueHre aMMUaKa ¥ H3y4CHHUE €rO CBOMCTB.

5. TlonydeHne yriaeKuCIoro ra3a u M3y4eHHe ero CBOUCTB.

MeTtaJuibl M UX COeIMHEHUS

[Tonoxxenune meramioB B Ilepuogudeckon cucreme xumudeckux sineMeHToB [[. 1. Menneneesa,
CTPOEHHE UX aTOMOB U KPUCTAJLIOB. MeTajuinyeckast CBsA3b U METAJUINYECKAs] KPUCTAIUINYECKAs] PEIIETKA.
@dusnueckue CBOICTBa METAUIOB: 3JEKTPO- M TEIUIONPOBOJHOCTb, OTpaKaIolas CHOCOOHOCTS,
1acTUYHOCTh. CruiaBbl YEPHBIE U [IBETHBIE.
Mertaiabsl Kak BOCCTAHOBUTEIH. DJIEKTPOXUMHUUYECKUH Psii HanpsbkeHuil. B3zaumonelicTBue METauioB C
HEMeTaJlJIaMH, OKCUJaMH, KUCJIOTAMH, COJIIMU. AJIFOMUHOTEPMHUS.
CTtpoeHre aTOMOB M IMPOCTBIX BEIIECTB MIETOYHBIX METAIOB. 3aBUCUMOCTh (PU3MYECKHX M XUMHUYECKUX
CBOMCTB ILEJIOYHBIX METAIJIOB OT 3apsAA0oB siaep UX aroMoB. OKCHUABI M THAPOKCHUIBI IIETOYHBIX
METaJUIOB, UX IIOJIy4YEHUE, CBOMCTBA, IPUMEHEHNE. BakHEeWIINe COMM 1IEeIOYHBIX METAJUIOB, UX 3HAaYCHUE
B JKUBOU U HEXXUBOU IIPUPOJE U B )KU3HU YEIIOBEKA.
CTtpoeHre aTOMOB M TNPOCTBHIX BEIIECTB IIEIOYHO3EMEIbHBIX METAIOB. 3aBUCHUMOCTh (DU3NYECKUX U
XUMHMUYECKUX CBOMCTB IIEJIOYHO3EMEIbHBIX METALIOB OT 3apsAoB saep HUX aTroMoB. OKcuabl U
TUAPOKCHJIBI 1IEJIOYHO3EMEIBHBIX METAJUIOB, UX IIOJIy4YEHUE, CBOMCTBA U IPUMEHEHKE. Baxunenmue conu
METOYHO - 3€MENbHBIX METaUIOB, WX 3HAYEHHWE B MPUPOAEC U JKU3HU dYenoBeka. KapOoHaTel u
THIPOKapOOHATHI KaJIbIIHA.
JKéctkocTh BOABI: BpeMeHHasi U mocTosiHHas. CriocoObl ycTpaHeHus: BpeMeHHOH kEcTkocTu. CrocoObl
yCTpaHeHusi NMOCTOAHHOM XkEcTkocTu. HoHuThl. COEOUMHEHMsI AIIOMHHMS B NPUPOAE. XUMHYECKHE
cBoiicTBa amroMHHUSA. OCOOEHHOCTH OKCHJA M THAPOKCHAA ATIOMUHHS KaK aM(OTEPHBIX COCAMHEHUI.
Baxxueiimme conu anmroMuHMS (XJIOpU, Cyibdar).
Ocobennoctu crtpoeHust aroma sxeinesa. JKemezo B mpupone. Baxueimme pyabl xeneza. OKCHIBI U
runpokcuasl xenesa (I1) u xxenesa (III). Comu xenesa (II) u xenesa (I11). OOHapy)eHIE HOHOB KATHOHOB
JKene3a B pacTBOpe. 3HaUEHHE COEIMHEHUH JKele3a.
Koppo3ust xumMuyeckass ¥ 31eKTpOXUMHUUYECKast. 3aliuTa METaJUIOB OT KOPPO3UU. MeTauibl B IPUPOAE: B
CBOOOJHOM BHJIE U B BUJe coenuHeHui. [lonsTre o Metamnyprun. YepHas v BETHAsE METaJUTY PTrHsl.
[Tupomeramnyprusi, TUAPOMETAIIYPrusi, >3JeKTpoMmeTamnyprus. Jlomenuslii mpormecc. IlepepaboTka
YyryHa B CTaJlb. DJIEKTPOJIMN3 PaCILIaBOB.
JemoHcTpanyu

00 BzaumopeiictBue HATpUsl, JINTUS U KAJIbLUSA C BOJIOU.

0 I'openune HaTpusi, MarHUs U 5Kelie3a B KMCIOPOJIE.

0 Bcemblika TEpMUTHOM CMECH.

[ B3aumoeiicTBHE cMECH MTOPOILKOB CEPHI U JKeJe3a, IMHKA U CEPHI.
[ B3aumopeiicTBrE adlOMUHUS C KUCIIOTAMH, HIEJIOYaMHU U BOIOIA.

0 BzaumojeiicTBHE Kele3a B MEIH C XJIOPOM.

0 BsaumopeiicTBHe MeaM ¢ KOHICHTPUPOBAHHOW CEPHOW KHCIOTOM ¥ a30THOM KHCIOTOU
(pa30aBiieHHON ¥ KOHIICHTPUPOBAHHOM).

O OKpaCKa IIJTaMCHHU COCANMHCHUAMU IICJI0YHBIX MCTAJIJIOB.



O Oxpacka IUIaMeHH COEIUHEHUSIMHU MIETIOYHO3EMETbHBIX METAJIIOB.

O Tamrenve u3BecTr BOIOM.

O TMonyuenue ECTKOM BObI B3aMMOJICHCTBHEM YIJICKHCIIOTO T'a3a C U3BECTKOBOW BOJIOM.
O Vcrpanenue BpeMEHHOIM KECTKOCTH KUIITYCHUEM U IOOABKOM COJIBL.

O Vcrpanenue mocTOsIHHOM KECTKOCTH 00aBKOU COJIbL.

0 MouuTh! ¥ IpUHIAI KX JAeicTBHS (BHICO(DPArMEHT).

0 Kostekiust mpUpOIHBIX COCANHEHU N ATFOMUHUSL.

O BuneodparmenTst u craiiibl «OKCHIT ATIOMUHES U €70 MOAU(PUKAIIAIY.

O TMonyuenne aMm(poTepHOro THAPOKCHU/IA ATFOMUHUS M UCCIICIOBAHUE €T0 CBOMCTB.

O Komtekimst « XAMAYECKHE HCTOYHUKH TOKAY.

O PesynbTaThl JUIMTENBHOTO 3KCIEPUMEHTA IO W3YYEHHIO KOPPO3MH CTalbHBIX W3JCIHA B

3aBUCUMOCTH OT YCJIOBHH IPOLIECCOB.

0 Boccranosnenne Meau u3 okcuaa meau (II) Bogopomom.
O Buneodparments u ciaiijisl «[[poM3BOICTBO YyTyHA M CTAIIID.
O BuneodparmenTst u craiiibl «30eus U3 4yryHa U CTaIny.

O BuneodparmenTtst u craiijibl « [ IpOM3BOICTBO aTIOMUHESY.

JlabopaTOpHBIE OMBITHI

39.BzaumoeiicTBue *kernesa ¢ pactBopoM cyibgara meau(1l).
40.TTony4eHne U3BECTKOBOM BOJBI U ONBITHI C HEM.
41.Tlonyuenue ruapoxcuaos xenesa(ll) u (1II).

42.KauecTBeHHbIC PEAKIIMHU HA KATHOHBI jKele3a
[IpakTuyeckue paboThl

6. IMomydeHne sKECTKOM BOJBI M CIIOCOOBI €€ ycTpaHeHus. 7.
Pemenue skcnepuMeHTaNIbHBIX 3a7a4 10 TeMe «MeTtab».

XuMHuS M OKPY:KaOLIasa cpeaa.

Crpoenne 3emnu: sApo, MaHTHs, 3eMHas Kopa, WX XUMHUYecKuil cocrtaB. Jlutochepa u eé
xumMudeckud coctaB. Munepansl. Pyasl. Ocagounsie mopojsl. [lonesnsie nckomaembie. XUMUYECKUMA
cocrtaB ruapochepsl. XuMHUYECKHI cOCTaB aTMOC(hEpHI.

VICTOYHMKM XMMHUYECKOTO 3arpsi3HEHUs] OKpy»Karomed cpeabl. [100anbHbIE SKOJIOTHYECKHE MPOOIeMbl
YeJI0BeYeCTBA: MApHUKOBBIM 3((deKT, KUCIOTHBIE HOXKIW, O30HOBBIE MABIPbl. MeEXIyHapOaHOE
COTPYZHUYECTBO B OOJIACTH OXpaHbl OKPY’KAIOMIEH Cpeapl OT XMMHYECKOrO 3arps3HeHus. «3enéHas
XUMMUSI.

JemoHcTpanyu

O Buneodparmentst u craiinsl «CTpocHue 3eMIId U €€ XUMHIECKHN COCTaBy.
0 Kosutekiust MUHEPAIOB U TOPHBIX MOPOJI.
O Komekrmst «Pyip1 MeTauiosy.

O Buneopparments u ciaiipl « T06aTBHBIC SKOIOTHYECKUE IPOOIEMbI YEIOBEUCCTBAY.
JlaGopaTOpHBIE OIBITHI

43. U3yuenue rpaHura.

O0o00menne 3HaHUH 10 XMMHH 32 KYPC OCHOBHOM IIKOJIbI.



IIOJIOKEHUS 371eMeHTOB B Ilepuonnueckoin cucreme. THUIIONIOrUS HEOPraHUYECKUX BEILECTB, NEJICHUE UX
Ha kiaccel u rpynnel. [IpencraBurenu. IIpu3Haku U yciioBHsA INPOTEKAHHUS XUMHUYECKUX PEaKIU.
Tunonoruss XMMHMUYECKHX PpEAaKIMM MO pPa3IMYHBIM OCHOBaHMSIM. Peaknuum HMOHHOro oOMeHa.

IHoaroroBka k OCHOBHOMY roCcyiapCTBEHHOMY JK3aMeHY.

OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIC pCaKknuu.

XUMHUYECKHUE CBOWCTBA IPOCTHIX BEIIECTB. XapaKTepHbIE XWMHYECKHE CBOWCTBA COJIE0Opa3yromux

CrtpoeHue aToMa B COOTBETCTBHH C TMOJIOKEHHEM XUMHUYECKOro deMenTa B [lepuoaudeckoii cucreme.
Crtpoenue BeliecTa:
00pa30BaHHBIX d3JEMEHTAMH MPOCTHIX BEHIECTB (META/NIOB, HEMETaJUIOB, ONaropofHBIX Tra3oB) OT

XUMHUYECKasl CBSA3b U KPUCTAIIMYECKHE PEIIETKU. 3aBUCUMOCTb CBOMHCTB

OKCHJIOB, TUJIPOKCHUIOB (OCHOBaHMM, KUCIOT U aM(OTEPHBIX THIPOKCUIOB), CONEH.

6. YueOHO-TeMaTHYEeCKUH JIaH

Ne HaumenoBanue pazzienos (Tem) KonuuectBo B ToMm uncne Ha nmpoBeaeHue
1acCoB 110 IIpakTrueckux KoHTponbHbIX
nporpamme pabot pabot
8 knacc
1. | HayanbHble MOHATHUSA U 3aKOHBI XUMUU 21 2 1
2. | Baxueimue IIPEACTABUTENN 20 3 1
HEOPraHUYECKHUX BEILECTB.
KonuyecTBeHHbIE OTHOIICHUS B XUMUHU.
3. | OCHOBHBIE  KJIACCHhI 11 1 1
HEOPraHUYECKUX COCTMHEHUM.
4. |Ilepuonnueckuit 3aKOH U 8 0 0
[lepuoanueckas cucreMa XHUMHUYECKHX
snementoB J[. M. Menaeneera u
CTPOEHHUE aToMa.
5. | Xumuyeckasi CBS3b. 10 0 1
OKHCIIUTENbHOBOCCTAHOBUTEIBH
bI€ pEaKIUu.
Hroro 70 6 4
9 knacc
1. | IloBropenue u 00oOIICHHE CBEIEHUN TIO 5
Kypcy 8 kiacca. XMMHUYECKHE pPEeaKIInu.
2. | XMMHMUYECKHE PEAKIMH B pACTBOPAX. 10 1 1
3. | Hemeramibl U X COEAMHEHUSI. 26 4 1
4. | Merasmibl U UX COCUHEHUSI. 17 2 1
5. | XuMus u oKpy:karolas cpena. 2 0 0
6. | OGoOmIeHNe 3HAHMIA 10 XUMUU 32 KypC 8 0 1
OCHOBHOM LLIKOJIBL.
IlonroroBka k OCHOBHOMY
roCyJJapCTBEHHOMY 3K3aMEHY
(019).
Hroro 68 7 4

7. YueOHO-MeTOANYECKOEe o0ecnieyeHre Kypca XHMHUH OCHOBHOM
0o01meo0pa3oBaTeIbHOM HIKOJIBI




W

W

YMK «Xumusa. 8 knacc»

. Xumus. 8 knacc. Yuebnoe nocobue (aBtopsl O. C. 'abpuensn, U. I'. Octpoymos, C.A. Cnagkos).
. Metonuueckoe mocobue. 8 kmace (aBropst O. C. 'adbpuensn, U. I'. Octpoymos, C. A. Crnagkos).
. [Iporpamma kypca xumuu s 7—9 kmaccoB oOmeoOpa3oBarenbHbIX yupexaeHuil (aBtopsl O. C.

I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos).

. [IpoBepounbie U KOHTpOsIbHBIE paboThL. 8 Kiacc (aBTopsl O. C. I'abpuensn, U. B. Tpury6uax).
. XUMHUs B TECTaX, 3a7auax u ynpaxHeHusx. 8 kinacc (aBropsl O. C. I'abpuensn, 1. B. Tpuryouax).
. DnekTpoHHas (hopMa yueOHOTro Mocoousl.

YMK «Xumusa. 9 knacce»

. Xumus. 9 knacc. Yuebnoe nocodue (aBtopst O. C. 'abpuensn, U. I'. Octpoymos, C.A. Cnagkos).
. Metonudeckoe mocodue. 9 knace (aBropsl O. C. I'abpuensH, U.I'. Octpoymos, C. A. Cnaakos).
. [Iporpamma kypca xumuu s 7—9 kmaccoB oOmeoOpa3oBarenbHbIX yupexaeHuid (aBtopsl O. C.

I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos).

. [TpoBepounbie U KOHTposbHBIE paboThL. 9 kiacc (aBTopsl O. C. I'abpuensn, U. B. Tpury6uax).
. XUMHUs B TECTaX, 3afauax u ynpaxHenusx. 9 kinacc (aBropsl O.C. I'abpuensn, U. B. Tpuryouak).
. DnekTpoHHas (hopMa yueOHOro Mocoousl.

HNHTepHeT-pecypcen:

. http://www.alhimik.ru. IlpeacraBiens! cienyromniye pyOprUKU: COBETbl aOUTYPUECHTY, YUUTEIIO XUMHH,

CIpaBOYHHUK (O4YeHb OoJpIIas MoadOpKa TaOJHMII M CIPaBOYHBIX MAaTEpUasoB), BecEnas XHUMHUs,
HOBOCTH, OJIMMIIMA/Ibl, KYHCTKaMepa (Macca MHTEPECHBIX UICTOPUUECKUX CBEICHUI).

. http://www.hij.ru. XKypran «XuMusi U Xu3HB» TOHSATHO M 3aHMMATEJIBHO PACCKa3bIBaeT 000 BCEM

UHTEPECHOM, YTO IPOUCXOJIUT B HAYKE U B MUPE, B KOTOPOM MBI KUBEM.

. http://chemistry-chemists.com/index.html. DnexTpoHHBIN XypHan «XUMHUKH U XUMHS», B KOTOPOM

nNpeaACTaBJICHO MHOXKCCTBO ONBITOB IO XWUMHHU, 3aHUMAaTEIbHOM I/IH(l)OpMaI_[I/II/I, HO3BOH$IIOH1€ﬁ YBJICYb
YUYCHUKOB BKCHepHMeHTaHLHOﬁ YacCTbhIO MPEAMCTA.

. http://c-books.narod.ru. BceBo3zmorkHas tutepaTypa 1Mo XUMHUU.
. http://www.prosv.ru/. Tlocobust st ydamuxcs, B TOM YHCIE ¥ JUIsI TMOATOTOBKH K HTOTOBOM

arrectauuu (OI'D u EI'D), Mmeronuueckue mocodus Uit y4uTenel, HayqyHO-TIOMyJIsipHas JUTEparypa
110 XMMUHU.

. http://1september.ru/. XKypHan s yuuteneil u He TOJNBKO. Boybiioe KOTU4ecTBO pabOT YUCHHUKOB, B

TOM YHUCJIC U UCCIICAOBATCIILCKOI'0 XapaKTepa.

. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOMBHBIA TOpTal €O CChUIKAMH Ha

00pa3oBaTeNbHBIC CAUTHI [0 XUMUH.

. www.periodictable.ru. COopHuk cTarei o XUMHYECKHX JIJIEMEHTaX,

WJUTFOCTPUPOBAHHBIN HKCIIEPUMEHTOM.

MarepunanbHO-TeXHH4YeCKoOe o0ecredeHne KaOMHeTa XHMHU:

Ilepeuens nadopamoprozo 060pyooeanus, npu 6bINOJIHEHUU RPAKMUYECKUX PAdOm nO Xumuu
3a Kypc 0CHOBHOU 00ujeil WKoJbl.
1.060pynoBanue:

«  OoopynoBanne nuudposoii 1aboparopun «Touka pocra».
«  MuxkponabopaTopus XuMHUYECKas;

*  MpOOMPKHU CTEKIISHHBIC;

*  KOJOBI KOHHYECKHUE;

+  CTakaHbl CTEKJISIHHBIE Ha 50 MI;

*  TaJOYKH CTEKJISHHBIC;

«  TpyOKHU COEIUHUTEIbHbIE: CTEKIISIHHBIE, PE3HHOBBIC;



IPOOKH PE3NHOBBIE;
CIIUPTOBKH;
poOUpKOIEpKATEIH;

IITaTUB J1TAOOPAaTOPHBI;
IITaTUB JUIs TPOOHPOK;
BOPOHKA CTEKJISTHHAS;

¢bunpTp; O CITMYKH;
acOecToBast ceTka; 0 JIyYHHKH.

2.PeakTuBeL:

KHCJIOTBI: COJIsIHAsA, CepHasi, a30THAs;

IIEJIOYH: THAPOKCU HATPUsl, TUAPOKCU]] KAJIBIIHUS;

ocHoBanus: ruapokcua meau (1) , ruapokcun xenesa (I111);

coiu: KapOoHAT KanbLus, Xyuopup HaTpus, xiuopua meau (II), Hurpar cepebpa, xmopua Oapus,
KapOOHAT HATpus, XJOPHJ ANTIOMHUHUS, TIEpMaHraHaT Kajlusl, HUTPAT Kajus, MEIHBIH KyIopoc,
cynbdar xenesa (II), cynpdat uunka, cynepdpocdar, aMmuadHas ceauTpa, MOUYECBUHA
(xapbaMu), XJOPHU] Kanus, Cylb(ar HATPHsL, CHIINKAT HATPU, CYIb(aT aIIOMUHUS;

MIPOCTHIE BEILIECTBA: YTOJlb, IMHK, JKEJIe30, ATIOMUHUNA, MarHHii, MeJlb, CBUHEIL;

CJIO’KHBIE BEILIECTBA: MpaMop, caxap;

WH/IUKATOPBL;

okcuasl: meau (II), okcun mapranma (IV);

3.0Opranuyeckue BellecTBa:

COJIM: aleTatr HaTpHsl, (PEHOJAT HATPUS;

KHCJIOTBI: YKCYCHAst KUCJIOTa, MypaBbHHAsL KUCJIOTA, OJICMHOBAS;
CIHMPTHI: 3TAHOJ, N30TIEHTUIIOBBIN, TIULIEPUH, IPOIIAHOT;
OeH3011, GeHOIT; YIIIeBOABL: KpaxMall, INII0K03a, caxapos3a.

4 Monenu:

HaGopbl Mojeneif aTroMoB JUIsi COCTaBJICHUS IIAPOCTEP)KHEBBIX Mojesell Mousiekys; 0O
Kpucrannuueckue pemeTky cose.

5.Y4eOHble T0co0Us HAa IeYaTHOU OCHOBE:;

Nk =

AN

[Tepuonnueckas cucreMa xuMuueckux aneMeHToB J[.M1.Menneneesa;
Tabnuua pacTBOPUMOCTH KHCJIOT, OCHOBaHUHU coiieil; [ DIeKTpOXUMHUYECKUI Pl HApsHKCHUN

metaiuioB; 0 HaGopsl Tabnuil k ypokam. JiekmpoHHble U30aHUA:

Kommnekt 1mmdposbix obpazoBarenbHbix pecypcoB. I'abpuensn O.C. Xumus. 8-11 ki OO0
«dpoda» 2007.

Onextponnas O6ubmmuoreka «IIpocBemenue». «Xumus. 8 kiaccy. MynbTUMeauiiHOE y4deOHOE
nocobue HoBOro o0pasa.

YuebHoe 3nekTponHoe nznanue «Xumus (8-11 kiacc). Bupryanbnas naboparopusi»

1C: Peneturop. Xumus.

Camoyuutens. Xumus ais Becex — XX1. Pemenue 3anau.

KomnbrotepHsie npesentanuu B popmate Ppt.

B kabuneme xumuu 06a3amenbno 001)4cHa OblMb ANMeEYKd, 6 KOMOPYIO 6X00AM:

JKryT KpoBOOCTaHABINBAIOINHN, PE3UHOBBINM — | MIT.

ITy3bipp ans nbaa — 1 WT. (TUIOTEpMUYECKUI akeT — 1 mT.).

buHT cTepunbHbIi, POkl 7 X 14 cM — 2 wT.

bunt cTrepunbHbiii 3 X 5 cM — 2 wrT.

bunT HecTepuiabHbI — 1 MIT.

Canderku crepusibHble — 2 YII.

Bara crepunbHas — 1 nauka.



10.
11.

12

JleitkomtacTeipp mupuHON 2 cM — 1 Karymika, 5 cM — 1 kaTymka.
bakTepuuaHbli JIEHKOIIACTHIPh pa3HbIX pa3MepoB — 20 miT.
CrniuproBoit pacTBop nona 5%-uulit — 1 ¢raakos.

Boanslii pacTBOp aMMuaka (HallaThIpHBIM CIUPT) B ammyjax— 1 yII.

. PactBOp nepokcuna Bonopoaa 3%-usiit — 1 ym.
13.
14.
15.
16.

IlepmaHranaT kanus KpucTajimdeckuii — 1 yi.
Amnanerus 0,5 T B Tabnerkax — 1 ym.

Hacroilika Banepuanbl — 1 y1.

Hoxuauier — 1 .



