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1. ITosicHUTEJbLHAA 3aNMCKA

PabGouas mporpamma y4eOHOro Kypca XMMUHU 9 Kjlacca COCTaBJIEHA HAa OCHOBE TPeOOBaHUI
dI'OC 000, IIpumepHO TpOrpaMMbl OCHOBHOTO OOIIEro O00pa3oBaHUsS 10 XHUMHH
00111e00pa30BaTeNIbHBIX YUpPEXKICHUM, aBTOpckoil [Iporpammel kypca xumum s 8-9 KiaccoB
obmeooOpazoBarenbHbix yupexaenuit/ O. C. INabpuensn, C. A. CnaakoB — M. : I[IpocsenieHue,
2019.

Pabouas mporpamma kypca Xumuu pazpadorana k yueonukam aBropoB O. C. I'abpuensina, 1. I'.
OctpoymoBa, C. A. CrnagkoBa. M. : [IpocBenienue, 2021. Irot yueOHHK BXoAUT B DenepanbHbIN
nepeyeHb y4yeOHHMKOB, YTBepkJIeH MuHuctepctBoM oOpasoBanusi U Hayku P®. YyeOHUK mmeer
rpu¢ «lonynieno MuHuCTepcTBOM npocBerieHus: POy.

PaGouass mporpaMma MO XHMHU KOHKPETHU3HpYET MOjoxkeHUsT DyHIaMEHTAIBHOTO s1pa
colepkaHuss OOyYeHHs XHMHM C Y4YETOM MEXIPEIMETHBIX CBsi3el Y4YEOHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IMKJIA; OMpEAeNsieT MOCIeI0BAaTEIbHOCTh U3YyYEHUS! €IUHHUIl COJIEp>KaHus
o0y4yeHHst XUMUH U (OpMUPOBaHUS (pa3BUTHS) OOLMIMX Y4EOHBIX U CHEIM(PUUECKUX MPEIMETHBIX
YMEHHI; TaeT OPHEHTUPOBOYHOE paciipe/iesieHe yueOHOro BpeMeHH 10 pa3zesiaM U TeMaM Kypca.

CopepxaHue NporpaMmbl HallpaBIEHO HA OCBOEGHUE 3HAHUU U Ha OBJAJIEHUE YMEHUSMHU Ha
0a30BOM ypoBHE, 4TO COOTBETCTBYeT OOpa3zoBarenbHON mporpamme Ikoyibl. OHa BKIIIOYAET BCE
TEMBI, MPEAYCMOTpPEHHbIE (efepaabHbIM TOCYAapCTBEHHBIM O00pa30BaTEIbHBIM CTaHAAPTOM
OCHOBHOT'O 0011Iero 00pa3oBaHMs [0 XMMHUU M aBTOPCKOM MPOrpaMMoi yaeOHOTo Kypca.

O01mas xapakTepucTHKa Kypca

B coorBerctBum ¢ ®epepanbHbIM TOCYAAPCTBEHHBIM O00pa30BaTENIbHBIM CTaHJIAPTOM
OCHOBHOTO 001ero oOpa3oBaHHMsl Y4YallMecsl JOJDKHBI OBJIAJeTh TAKUMH I103HABATEIbHBIMU
y4eOHbIMU JEUCTBUAMM, KaK yMeHHE (OpMYIMpOBaTH MpOOJIEMYy M THMIIOTE3Yy, CTaBUTh LEU U
3a/la4, CTPOUTH IUIaHbl JOCTHXKEHUS IleJied M pelIeHHs I[IOCTABJIEHHBIX 3ajad, IPOBOAUTH
DKCIEPUMEHT U Ha €r0 OCHOBE J€JIaTh BBHIBOJBI U YMO3aKIKOUYEHHUS], IPEACTABIATh UX U OTCTauBaTh
CBOIO TOUKy 3peHHs. Kpome 3TOro, ydvammecs IOJDKHBI OBJIQJEThb MPHEMAMH, CBSI3aHHBIMH C
ONpEACICHUEM TIOHATHI: OrpaHUYMBATHh UX, OINCHIBaTh, XapaKT€pPU30BaTb W CPaBHUBATH.
CnenoBarenbHO, MPU H3YYEHWHM XHUMUUM B OCHOBHOM IIKOJIE€ Yydaluecs MJOJDKHBI OBIAJETh
y4eOHbIMM  JEMCTBUSMH, TMO3BOJIIOLIMMM WM  JOCTHYb JIMYHOCTHBIX, HPEAMETHBIX H
MeTanpeIMETHBIX 00pa30BaTEIbHbBIX PE3YJIbTATOB.

[Ipeylaraemass mporpaMMa IO XUMHMM pacKpblBaeT BKJIaJ YydeOHOro mpeaMera B
JIOCTHKEHHE 11€JIe OCHOBHOTO 00I1ero o0pa3oBaHUs U ONpeAesseT BaKHEHIINE coiepKaTeIbHbIe
JMHWUM NIpEMETA!

BellleCTBO — 3HAHUS O COCTAaBE U CTPOCHUHU BEIIECTB, UX BAKHEHIINX (QU3MUECKUX U XUMHUYECKHX

CBOﬁCTBaX, OHOJIOTUYECKOM ﬂeﬁCTBHH;
XUMHUYECKAsA peaKusl — 3HAHUA 00 YCII0BUAX, B KOTOPBIX IMPOABIAIOTCA XUMHUYCCKHUEC CBOMCTBaA
BCIICCTB, crocodax YIIpaBJICHUA XUMHUYCCKUMHA nponeccamMu;

NpUMeHeHHe BeleCTB — 3HAHUS U OIBIT MPAKTUIYCCKOH NEATETHHOCTH C BEIIECTBAMH, KOTOPHIE
HanOosiee YacTo yHOTPeOJSAIOTCS B  IOBCEIHEBHOW JKU3HU, MIMPOKO HCIONB3YIOTCA B
POMBITIICHHOCTH, CEITbCKOM XO03SICTBE, Ha TPAHCIIOPTE;
SI3bIK XMMHMM — CHCTeMa Ba)XHEHIIMX TMOHATUA XMMHUU M TEPMUHOB, B KOTOPBIX OHHU
OTIHCHIBAIOTCSI, HOMEHKJIATypa HEOPTraHWMYECKUX BEHIECTB, T. €. WX Ha3BaHHA (B TOM YHUCIE U
TPUBMAJIBbHbIE), XUMUYECKHE (DOPMYIIBI U ypaBHEHHs, a TaKKe IpaBuia MepeBojia HHGopMaIUH C
€CTECTBEHHOTO SI3bIKa Ha SI3BIK XUMHH U O0PaTHO.

Ha srtanme ocHoBHOro oOmero o0pa3oBaHHs MPOUCXOMUT BKJIIOUEHHE OOYUYaIOMIMXCS B
NPOEKTHYI0O M HCCIIEAOBATENbCKYIO JESITEIbHOCTh, OCHOBY KOTOPOH COCTaBISIOT —TaKHe
YHUBEpCaJbHbIE Y4eOHBIC JCUCTBHS, KaK YMEHHE BUAETh NMPOOJIEMbI, CTaBUThb BOMPOCHI, Kiac-
cuupoBaTh, HaOIIOAATh, MPOBOJUTH OSKCHEPUMEHT, JeJaTh BBIBOABI M YMO3AKIIOYEHHS,
OOBSICHATD, I0Ka3bIBATh, 3AIUIIATH CBOU HJICH, JaBaTh ONPEIEICHUS TTOHATHSIM.



Memnn:
Dopmuposanue y yqamuxcs LEIOCTHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.
Pazeumue T103HABATENbHBIX HHTEPECOB, WHTEIUIEKTYAJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
ydalmuxcs B IPOLECCE HM3YYCHMs] XMMUYECKOM HAayKHM M €€ BKJIAJa B COBPEMEHHBIM HAy4dHO-
TEXHUYECKUH Mporpecc; (GOpMUPOBAHUE BAKHEHITNX JIOTHYECKUX ONEpaLUii MBIIUICHUS (aHAJIH3,
CHHTE3, 0000IIeHHe, KOHKPETH3alMs, CpaBHEHHWE U Jp.) B Ipolecce IO3HAHUSA CUCTEMBI
BAKHEUIINX IIOHATUM, 3aKOHOB U TEOPUH O COCTaBe, CTPOCHHMM, CBOWCTBAaX W IPUMEHEHUU
XUMHMYECKHX BEILECTB.
Bocnumanue yo6exxaEHHOCTH B TOM, YTO MPHUMEHEHHE TOJTYYEHHBIX 3HAHUN U YMEHUH 110 XUMUHU
ABJIsIETCA O0BEKTUBHON HEOOXOJUMOCTBIO JUIsl O€30MacHON paboThl C BELIECTBAMU M MaTepualaMu
B OBITY M Ha IIPOU3BO/ICTBE.
Ilpoekmuposanue u peanuszayua BHITYCKHUKAMH OCHOBHOW INKOJBI JIMYHOM 0Opa3oBaTEsIbHON
TpaeKTopuu: BbIOOp mpoduiast oOydeHHs B CTapiiell MIKoje WIM MpOo(hecCHOHATBEHOTO
00pa30BaTENBLHOIO YUPEKICHUS.
Ognaoenue KnouespiMu KOMNEmMeHUUAMU: YIeOHO-TIO3HABATEIbHBIMU, HWH(OPMALMOHHBIMY,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKAaTUBHBIMH.
3anaum:
ydeOHbIe: (OPMUPOBAHME CUCTEMbl XMMUYECKHX 3HAHUHA KaK KOMIIOHEHTa €CTeCTBEHHOHAY4HOM
KapTHUHBI MUDA;
Pa3BUBAKOLIUE: PAa3BUTHE JIMYHOCTH OOYYAIOIIUXCSA, MX HHTEJUIEKTYaJbHOE M HPaBCTBEHHOE
COBEpIICHCTBOBAaHUE, (OPMUPOBAHHUE y HUX TYMAaHUCTHYECKMX OTHOIIEHUNH M 3KOJOTHYECKU
11€J1eC000pa3HOro NOBEJCHUS B OBITY U B TPY/L0BOH JESATEIbHOCTH;
BOCHHMTATebHbIe: (opMUpOBaHME YMeHHH Oe30macHOro OOpamieHusi ¢  BeUlecTBaMH,
HCIOJIb3yEMbIMU B TIOBCEHEBHOM JKU3HU; BHIPAOOTKA MOHUMaHUs OOIECTBEHHON MOTPEOHOCTH B
pa3BUTUM XMMHH, a Takke (OPMHUPOBAHME OTHOIIEHMS] K XMMHUHU KaK K BO3MOXXHOM oOiactu
Oyay1el NpakTHYeCKOM NesITeTbHOCTH.

MecTo y4eOHOr0 npeaMera B y4eOHOM IJIaHe
Ha u3zyuenue xumuu B 9 kiacce oTBOIUTCS 2 yaca B HEJENIO, T.€. 68 4acoB B TO/I.

2. Tlnanupyemble pe3yJabTaThl
[To 3aBepuieHHIO Kypca XMMHHM Ha 3Talle OCHOBHOIO O0Iero oOpa3oBaHMs BBITYCKHUKU
OCHOBHOM HIKOJIBI JOJKHBI OBJIAJIETh CIEAYIOIIUMHU Pe3yabTaTaMU:
JIn4HOCTHBIE pe3y/IbTaThl:

. OCO3HaHUE CBOEH JTHUYECKOW IPUHAMJICKHOCTH, 3HAHUE MCTOPUU XMMHMM U BKJIAJa
POCCHICKON XMMUYECKON HAYKH B MUPOBYIO XUMHIO;
. dbopMUpOBaHHE OTBETCTBEHHOI'O OTHOIIEHUS K MO3HAHUIO XHWMHHU; TOTOBHOCTH H

CIIOCOOHOCTH OOy4arolIMXCsl K CaMOPa3BUTUIO U CaMOOOPa30BaHHMIO HAa OCHOBE M3yYEHHBIX
(akTOB, 3aKOHOB M TEOpPUIl XHMMHH;, OCO3HAHHOTO BBHIOOPAa M IMOCTPOEHHE WHIUBHyaTbHON
00pa30BaTeNbHOI TPACKTOPUH;

. dbopMUpOBaHUE 1IEJIOCTHOM €CTeCTBEHHO-HAYYHOM KapTHHBI MHpa, HEOTHEMIIEMOM
4acThIO KOTOPOH SIBJISIETCS] XUMUYECKasi KapTHHA MUDA;

. OBJIaJICHUE COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YpPOBHIO Pa3BUTHUS HAYKH M
0O0I11eCTBEHHOH NMPAKTHKH, B TOM YHUCJIE U XUMUYECKUM;

. OCBOCHME COIMATIBHBIX HOPM, IIPABUJI MOBEICHUS, poJiel U (hOpM COLIMANIBHOM JKU3HU B
coluyMe, MPHUPOJIE W YACTHOM KHU3HM Ha OCHOBE HKOJIOTMYECKOM KyJIbTYyphl M 0€30MaCHOTO
oOpalleHus ¢ BeIECTBAMU U MaTepualaMu;

. (opMHpOBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILEHMM CO CBEPCTHHUKAMH M
B3pOCIBIMH B IIpolecce  0Opa3oBaTeNnbHOH,  OOIIECTBEHHO  MOJE3HOW,  y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U IPYTUX BUJIOB JESATEIBHOCTH, CBI3aHHBIX C XUMUEH.

MertanpeamMeTHble pe3yJbTaThl:



ofpesieNieHue Leield COOCTBEHHOro OO0y4YeHMs, IMOCTAaHOBKAa M (OPMYJIMPOBAHUE IS
ce0s1 HOBBIX 3a71ay;

IUIAHUPOBAHHUE IIyTeH JIOCTMIKCHHUS JKEJIAeMOro pe3yibTara OOydeHHs XMMHUHU Kak
TEOPETUYECKOr0, TaK ¥ SKCIIEPUMEHTAIBHOIO XapaKTepa;

COOTHECEHHME CBOMX [JEHCTBUI C IIJJAHUPYEMBIMU pE3yJbTaTaMH, OCYIIECTBICHUE
KOHTPOJISI CBOEH JEATENbHOCTH B IpOLecce JOCTUKEHUS Pe3ysibTaTa, ONpeAereHHe CIIOoCO00B
JNEHCTBUN TIpU BBIOJHEHUU JA0OPATOPHBIX M TPAKTHYECKUX pabOT B COOTBETCTBUU C
IPaBUJIAMU TEXHUKHU 0€3011aCHOCTH;

OTpeNieIeHne HWCTOYHMKOB XUMHUYECKOW WH(GOpMAIMM, TOJNydYeHHEe M aHaiu3 €€,
co3/laHue NH(POPMALIMOHHOTO MPOIYKTA U €r0 IPe3eHTalUs;

UCIIOJIb30BAHUE OCHOBHBIX MHTEUIEKTYaJIbHbIX ONEpaluid: aHalau3a U CHUHTE3a,
CpPaBHEHMs W CHUCTeMaTu3aluM, OO0OOINEHHS U KOHKPETHU3allMH, BbIIBIEHUE MPUYHMHHO-
CIIEICTBEHHBIX CBSI3€M M IOCTPOEHUE JIOTUYECKOTO PpACCYKIEHUS U yMO3aKJIIOUEHUs
(MHIYKTUBHOTO, JEAyKTUBHOIO M IO AaHAJOTMM) Ha MaTepuaje eCTeCTBEHHO-Hay4HOI'o
COJCPKAHUS;

yYMEHHUE CO3/1aBaTh, NPUMEHATh U IMpPeoOpa3oBbIBATh 3HAKM M CHUMBOJbBI, MOAEIH U
CXEMBbI JIJIsl peLIeHHs Y4eOHbIX U IIO3HABaTEIbHBIX 3a/a4;

(GopMHpOBaHHE U PA3BUTHE IKOJIOTMYECKOTO MBILIUICHUS, YMEHHE NPUMEHATh €ro B
NIO3HABATEIILHOW, KOMMYHUKAaTUBHOW, COLMAIBHOM TpakTUKE W  MpodhecCHOHATBLHOU
OpHEHTaLUH;

TE€HEpUPOBAHUE UJEH U ONpeesIeHUuE CPEACTB, HEOOXOIUMBIX JJIs UX peaU3alUU.

IIpeaMeTHbIe pe3yabTaThl:

BreInyCKHUK Hay4YuTCH:

XapaKTeprU30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOICHNE, U3MEPEHUE, SKCIIEPUMEHT;

ONHUCBHIBATH CBOMCTBA TBEPIBIX, JKUIKUX, Ta3000pa3HbIX BEIIECTB, BBIACIAA MX
CyIIECTBEHHBIE PU3HAKHY;

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX TMOHATHH «QTOM», «MOJIEKYJIa», «XUMHUYECKUI
AIIEMEHT», «IPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «BAJIEHTHOCTbY», «XHMHUYECKas
peaKIMs», UCTONb3Ys 3HAKOBYIO CUCTEMY XUMHH;

PacKpbIBaTh CMBICIT 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHON TEOPUH;

pa3nuyaTh XUMUYEeCKHe U (PU3HUECKUE SBIICHHUS,

Ha3bIBaTh XUMUYECKHE HJIEMEHTHI;

OTIPEJIeNIATh COCTAB BEUIECTB IO UX (hopmymnawm;

OIpeJIeNIATh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COCINHEHMSIX;

OTIPENIENIATH THIT XHMUYECKUX PEaKITHii;

Ha3bIBaTh MPU3HAKU U YCIOBHSI MPOTEKAHUS XMMUYECKUX PeaKIuii;

BBISIBIISITH TIPU3HAKH, CBUJIETEIHCTBYIOIINE O IPOTEKAHUN XUMHUIECKOM PEaKIiu Mpr
BBITTOJIHEHUH XMMHUYECKOT'O OIBITA;

COCTaBJISITH ()OPMYITBI OWHAPHBIX COCTMHECHHUIA;

COCTABJISATh YPABHEHUSI XUMHUUECKUX PEAKIINI;

co0roaTh mpaBuiia 6e30MacHoi paboThI P MPOBEIEHUH OTIBITOB;

MOJIb30BaThCS JTAOOPATOPHBIM 000PYJOBAHUEM U MTOCYI0M;

BBIYUCIIATH OTHOCUTEIFHYIO MOJICKYISIPHYIO M MOJISIPHYFO MacChl BEIIECTB;

BBIUUCIIATH MACCOBYIO JIOJII0O XUMHYECKOT0 3JIEMEHTA 10 (OPMYIIe COSIUHEHUS;

BBIUUCIIATH KOJMYECTBO, 00BEM HIIM MACCY BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce
pEareHToB WU MPOIYKTOB PEaKIiH;

XapaKkTepu30BaTh (PU3NUECKHE U XUMUUECKHE CBOICTBA MPOCTHIX BEIIECTB: KUCIOPOJa U
BOJIOPOJA;

[0JTy4aTh, COOMpaTh KUCIOPOA U BOJOPOL;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BELIECTBA: KUCIOPOI, BOAOPOL;



pacKpbIBaTh CMBICI 3aKOHA ABOTaapo;

PacKpbIBaTh CMBICI MOHATUN «TEIIOBOM YPPEKT peakiim», «MOJIIPHBIA 00BeM»;

XapakTepu30BaTh (HU3NYECKUE U XUMHUECKUE CBOMCTBA BOJIBL;

PacKpbIBaTh CMBICII IIOHATHS «PaCTBOP»;

BBIUUCIISTH MACCOBYIO JIOJIIO paCTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JI€l PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COCAUHCHHA U3YYCHHBIX KJIACCOB HCOPraHNMYCCKUX BCUIICCTB,

XapakTepu3oBaTh  (pU3MUEeCKHMEe W XUMHUYECKHE CBOMCTBA  OCHOBHBIX  KJIaccOB
HEOPraHWYECKUX BELIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUM, COJIEH;

ONpeIEeATh NPUHAMIEKHOCTh BEUIECTB K OIIPEAEICHHOMY KJIaCCy COCAMHEHUM;

COCTaBISATH (POPMYJIBI HEOPTAHUYECKUX COCTUHEHHUN U3YYCHHBIX KJIACCOB;

MPOBOJIUTH ONBITHL, MOATBEPXKIAIOIINE XHMHYECKHME CBONCTBA H3YYEHHBIX KJIIACCOB
HCOPTaHNYCCKUX BCIICCTB,

pacno3HaBaTh OINBITHBIM IYTEM PAacTBOPbI KHCIOT M IIEIOYEH MO0 MU3MEHEHHIO OKPacKu
WHIUKATOPA;

XapaKTEepU30BaTh B3aMMOCBA3b MEXKAY KJIaCCAaMH HEOPTAHUYECKUX COECUHEHUI;

packpsiBaTh cMmbici [lepuoandeckoro 3akona J[. 1. Menaeneena;

OOBSACHATH (PUBNYECKUIN CMBICII ATOMHOTO (TIOPSIIKOBOI0) HOMEpa XUMHUYECKOIO DJIEMEHTA,
HOMEPOB I'PYIIIBI U IEpHOJa B nepuoanueckon cucreme .M. Menneneena;

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHs CTPOCHHSI aTOMOB, CBOWCTB 3JIEMEHTOB B Mpeenax
MaJIbIX IIEPHUOAOB U I'NTAaBHBIX IMMOATPYIIII;

XapaKTepu30BaTh XUMHUYECKHE HJIEMEHTHl (OT BOJIOpPOAA A0 KalblMs) Ha OCHOBE HX
noJioKeHus B mepuomauueckoir cucreme J[. M. MenneneeBa m 0coOEHHOCTEH CTPOCHHUS HX
aTOMOB;

COCTaBJISITh CXEMbl CTPOEHHUSI aTOMOB MepBbIX 20 3IEMEHTOB MEPUOAUYECKON cucTeMsbl [l
H. Menpeneena;

PACKpBIBATE CMBICIT MMOHATHH «XUMHUYeCcKas CBA3b», «QJICKTPOOTPUIATCIIBHOCTD Y,

XapaKTepu30BaTh 3aBUCUMOCTb (PU3NYECKUX CBOMCTB BELIECTB OT TUMA KPUCTAUITMYECKOU
peLIETKY;

OINPEAEIATh BUJ XUMUYECKON CBA3U B HEOPTaHUYECKUX COCINHEHUSX;

n300pakaTh CXEMbI CTPOEHHUS MOJIEKYJT BEIIECTB, 00Pa30BaHHBIX PAa3HBIMU BHIAMHU
XUMHYECKHX CBA3EH;

PACKpPBIBATh CMBICII MOHITUN «HOH», KKATUOH», «AHUOHY, «AJEKTPOIUTHI»,
«HEIJIEKTPOJIUTHI», «AJIEKTPOIUTHUECKAS JUCCOLUALUA», OKUCIUTEND), «CTEIIEHb OKUCICHUS,
«BOCCTaHOBHTEIIbY, «OKHCIEHUEY, «BOCCTAHOBIICHUEY;

OIPEEIIATh CTENEHb OKUCIEHMSI aTOMa 2JIEMEHTA B COEIMHEHNUU;

PaCKphIBaTb CMBICTT TCOPHUHN SHGKTpOHI/ITI/ILIeCKOfl JAUCCcoIuanum,

COCTaBJIATh YPaBHEHUS 3JIEKTPOIUTHUECKON IUCCOLMALMM KUCIIOT, IIEJI0UEH, COJIEH;

OOBSACHATH CYIIHOCTh MPOIECCa ATEKTPOIUTUYECKON TUCCOLMAUU U peaKUi HOHHOTO
oOMeHa;

COCTaBJIATh MOJHBIE U COKpAIIEHHbIE HOHHBIE YPABHEHUS PeaKInil oOMeHa;

OTIpeNieNIATh BO3MOXXHOCTh IMPOTEKAHMsI PeaKIMii HOHHOTO 0OMEHa,

IMPOBOAWTE PCAKIIUHA, ITOATBCPKAAIOIINEC KadeCTBEHHBII COCTaB PA3JIMYHBIX BCUICCTB;

OIPEACIIATh OKUCINUTEND U BOCCTAHOBUTED;

COCTaBJIATH YPaBHCHHA OKHCINUTCIIBHO ~-BOCCTAHOBHUTECIIbHBIX peaKuHﬁ;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKOH peaKIni;

KJIaCCU(UIIMPOBATh XUMUYECKUE PEAKIIUU MO PA3IMUHBIM NIPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSI3b MEX/1Yy COCTaBOM, CTPOEHUEM U CBOWCTBaMU HEMETAIIJIOB;

MIPOBOAUTH OMBITHI 110 MOJTYYSHHUIO, COOMPAHUIO U U3YUYEHUIO XUMHUUECKUX CBOWCTB
ra3o00pa3HbIX BEUIECTB: YIIIEKUCIOr0 ra3a, aMMHUaKa;

pacrno3HaBaTh ONBITHBIM IMYTEM ra3000pa3Hble BELIECTBA: YITIEKUCIIBINA a3 1 aMMHUAK;

XapaKTepU30BaTh B3aUMOCBSI3b MEX/y COCTaBOM, CTPOEHHUEM M CBOMCTBAMU METAJIJIOB;



Ha3bIBATb OPraHNUYCCKUC BCUICCTBA 11O UX (I)OpMyJIeZ MECTaH, 3TaH, 3TUJICH, MCTAHOJI, DTaHOJI,
[JIMLIEPUH, YKCYCHas KHUCJIOTa, aMHUHOYKCYCHasi KMCJIOTa, CT€apUHOBas KUCJIOTa, OJIEHHOBAs
KHCJI0TAa, TJII0K033;

OLIEHUBATh BIMSIHME XHMHYECKOTO 3arps3HEHUs OKpY’Kalolleld cpeabl Ha OpraHu3M
4eJI0BEKa;

IpaMOTHO 00paIIaThCs C BELIECTBAMU B IIOBCEIHEBHON XKU3HH;

ONpEAENATh  BO3MOXHOCTh  IIPOTEKAaHUs  peakUuid  HEKOTOPBIX  IIpelCTaBUTENIEH
OpPraHUYECKUX BEILIECTB C KUCIOPOJIOM, BOJOPOJOM, METAIIJIAMH, OCHOBAHUSMH, FAJIOTEHAMH.

BbInyCKHUK MOJIYy4YUT BO3MOKHOCTD HAYUYHThCSH:

BBIJIBUI'aTh U MPOBEPATHh SKCIEPUMEHTAIBHO TUIIOTE3bl O XUMUYECKUX CBOMCTBAX BELIECTB
Ha OCHOBE HMX COCTaBa W CTPOCHHUS, MX CIIOCOOHOCTH BCTYMaTh B XUMHYECKHE PEAKIHHU, O
XapakTepe M MPOJYyKTaxX Pa3IMYHbIX XUMUYECKUX PEAKIIMA;

XapaKTepu30BaTh BEIIECTBA [0 COCTaBY, CTPOCHMIO U CBOMCTBAM, YCTAaHaBIIMBATh
NPUYMHHO-CJIEICTBEHHBIE CBA3U MEXK/Y JaHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;

COCTAaBJISITb MOJICKYJIAPHBIC W IIOJIHBIC HOHHBIC YPAaBHCHHA I10 COKpaHIéHHI)IM HMOHHBIM
YPaBHEHUSM;

IMIPOTrHO3UPOBATH CIIOCOOHOCTD BEIICCTBA IMPOSABJIATH OKHUCIHUTCIIbHBIC HJIN
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YY€TOM CTENEHEW OKMCJICHHS 3JEMEHTOB, BXOJAAILIMX B €ro
COCTaB;

COCTABJISATh YPaBHEHMs pEaKIMil, COOTBETCTBYIOIIMX IOCIEI0BATEIbHOCTH IpEBpAILECHUI
HCOPTaHNYCCKUX BCIICCTB Pa3JIMYHBIX KJIACCOB;

BBIIBUT'aTh M TPOBEPATh HKCHEPUMEHTAIBHO THIIOTE3bl O pe3yibTaTaXx BO3IEHCTBUS
pa3TUYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH XMMHUYECKOHN peaKIlnu;

UCIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS JUISL SKOJIOTMYECKM I'pPaMOTHOI'O IIOBEJCHUS B
OKpYKarollleil cpese;

UCIOJIb30BaTh MPUOOPETEHHbIE KIIIOYEBBIC KOMIIETEHLIMU TPU BBIOJHEHWU MPOEKTOB U
yu4eOHO-UCCIIEIOBATENIbCKUX 3aJady [0 HW3YYEHHUIO CBOWCTB, CHOCOOOB IMOJIy4€HUS U
pacro3HaBaHMsI BEILIECTB;

00BEKTUBHO OLICHUBATh I/IH(l)OpMaHI/IIO 0 BCHIECTBAX U XUMHUUYCCKHX ITPpOLECCaX;

KPUTUYECKH OTHOCHUTBHCS K ICEBAOHAY4YHOH HMHpopMaiuu, He1o0pOCOBECTHON pekiaMe B
CpeJCTBaX MaccoBoM nHpopmanuy;

OCO3HABATh 3HAYEHUE TEOPETUUYECKUX 3HAHMN IO XUMHUH IS MPAKTUYECKOU NEATEIBHOCTH
YeJI0BEeKa;

CO3/1aBaTh MOJEIH M CXEMbl Ul pelleHHus] y4eOHBIX M MO3HAaBaTeNbHBIX 33/1a4; IOHUMATh
H€06XOI[I/IMOCTB CO6J'IIOI[€HI/I$I HpGI[HHC&HHfI, npeajaracMbiX B HHCTPYKOUAX 11O UCITOJIB30BAHUTIO
JIeKapCTB, CPEACTB OBITOBOM XUMHUH U JIP.

3. Coaepxanue y4eGHOIo nmpeamera

IloBTOpEeHue U 0000mIeHHe CBeleHuil 0 Kypcy 8 kiaacca (54)

bunapusie coeguHeHusi. OKcuabl coneoOpasyronme W HecosieoOpasyromue. [ MapoKCcub:
OCHOBaHUs, aMpOTepHbIe, KUCIOThL. CpeHNe, KUCTBIE, OCHOBHBIE COJIH.

O06o001enre cBeIeHni 0 XUMHUYECKHX peaknmsx. Kimaccuukammss XuMHYIeCKUX peakIuil 1o
pa3MYHBIM OCHOBAHMSIM: COCTaBY M YHCIY pEarnpyroluxX H O0Opa3yroIIMXCs BEIIECTB,
TerioBoMy  d(dekTy, HampaBlIeHWIO, WM3MEHCHHIO CTEMEHEeW OKHCICHHS JJIEMEHTOB,
00pa3yroIux pearupyrolre BemecTBa, (pase, UCIOIb30BAHUIO KaTallu3aTopa.

[ToHsiTHE O CKOPOCTH XUMHUYECKOHN peakiuu. DakTopbl, BIUAIONIME HA CKOPOCTh XMMUYECKHUX
peakuuii: mpupoAa Ppearupyrollux BelIeCTB, HMX KOHIIEHTpalus, TeMIlepaTypa, ILI0Malb
COTIPUKOCHOBEHUS, HATMUKE KaTtanu3aTopa. Karamus.

JdemMoHcTpanuu
O3HaKOMJIEHHE C KOJJIEKIMSIMM METAJVIOB ¥ HEMETAJIJIOB.

O3HaKOMIJICHHE C KOJUICKIIMAMM OKCHIOB, KUCIOT U COJICH.



3aBUCHMOCTh CKOPOCTH XUMHUYECKON PEAKINH OT MPUPOIBI PEATUPYIOIINX BEIIECTB.
3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEaKIIUU OT KOHIIEHTPAIIMH PEearupyoIInX BEIECTB.
3aBUCUMOCTh CKOPOCTH XMMUYECKON Peakluu OT IIIOMIaan
COTMPUKOCHOBEHHS PEArupyrOIINX BEIIECTB ((«KUTISIIHHN CIIO).
3aBUCUMOCTH CKOPOCTH XHUMUUYECKOU PEaKIMK OT TEMIIEPATYPhl pEarupyroIuX BEIIECTB.
JlaGopaTropHbie ONBITHI

1. BzaumozeiicTBue aMmMuaka 1 XJ0poBOAOPO/A.

2. Peaknus HedTpanu3auu.

3. Habmonenue termmoBoro 3ddexra peakiny HeUTpaau3arum.

4. BzaumoieiicTBre cepHOi KUCIOTHI ¢ okcuaom meau (I1).

5. Paznosxenune nepokcuaa BOAOPO/Ia C MOMOIIBIO KaTana3bl KapToQes

6. 3aBUCHMOCTH CKOPOCTH XUMHUUYECKOW PEAKIIUK OT MPUPOABl PEarupyroIINX BEIICCTB
HA  MpUMEpe B3aUMOJICHCTBUS PaCTBOPOB THOCYIb(aTa HATPHUS U XJIOpUaa Oapus,
TUOCYJb(aTa HATPHS U COJITHON KUCIOTHI.

7. 3aBHCHUMOCTH CKOPOCTH XMMHYECKON PEeaKIMH OT MIPUPOIBI METAJUIOB MIPH UX
B3aMMOJIEHCTBHUU C COJISHOMN KHCIOTOM.

8. 3aBHCHMOCTBH CKOPOCTH XUMHYECKON PEaKIIMK OT MMPUPOIBI KUCIOT TPH
B3aMMOJIECTBUU HUX C JKEJIE30M.

9. 3aBHCHMOCThH CKOPOCTH XMMHYECKON PEeaKIMH OT TeMITePATypHI.

10. 3aBHCHUMOCTh CKOPOCTH XMMUYECKOHN PEaKIIUU OT KOHIICHTPAIIUH.

11. 3aBHUCHUMOCTH CKOPOCTH XMMUYECKON PEAKIIUHU OT ILIOIIAIA COTPUKOCHOBEHUS
pearupyromux BemecTB.

12. 3aBUCHUMOCTH CKOPOCTH XUMUYCCKOM PEAKIIUHU OT KaTaIu3aTopa.

XuMHUYeCKHE Peakiu B PacTBOPax 31eKTpoauToB (104)
[TonsiTHE 00 PMEKTPOTUTHUECKON AUCCOIUAIINH. DIEKTPOIUTHI U HEAJIEKTPOIUTHL. MeXaHu3mM
JIUCCOITUAIIMN DJIEKTPOJIUTOB C PA3IMYHBIM XapakTepoM CBs3U. CTEneHb 3JEKTPOJMTHUECKOM
mucconuaiuu. CUbHbIE U c1a0ble SJIeKTPOIHTHI.
OCHOBHBIE TIOJIOKEHUSI TEOPUU DIEKTPOJIMTUUECKON aucconnanuu. Knaccudukaius HOHOB U
ux cBoiictBa. KHCIOTBI, OCHOBaHWS M CONM Kak OJIEKTponuThl. Mx kmaccuduxamus u
JIACCOLIMAIHA.
OO0mure XMMUYECKHEe CBOMCTBA KUCIIOT: M3MEHEHHE OKPACKH WHAMKATOPOB, B3aHMMOJICHCTBHE
C METaJUIaMH, OKCHUJAMH M THIPOKCHUAAMU METAUIOB U COJSAMH. MOJIEKYJISIpHBIE U HMOHHBIE
(TTOTHBIE ¥ COKPAIIEHHBIE) YPAaBHEHUS PEAKIIHIA.
XHWMHMYECKUN CMBICII COKPAIIEHHBIX YPAaBHEHMU. YCIIOBHS NPOTEKAHUS DPEAKUUA MEXITY
AJIEKTPOJIUTAMHU 10 KOHIIA. Psi1 akTHBHOCTH METaJIOB.
O0mue XWMHUYECKHE CBOMCTBA IIEJIOYEH: B3aWMMOJEHCTBHE C KHCIOTaMHU, OKCHIAMH
HeMeTaioB, coisMu. OOImme XUMHYECKHe CBOWCTBa HEPACTBOPUMBIX  OCHOBAHUM:
B3aMMO/JICUCTBUE C KUCITOTaMU, PA3JIOKEHHUE IIPU HATPEBAHUH.
OO0mue XMMUYeCKHe CBOMCTBA CPEIHUX COJICH: B3aUMOJACWCTBHE C KHCIOTaMH, IEI0YaMH,
COJIIMU M MeTaIaMU. B3anMonelicTBHE KUCHIEBIX COJIEN CO IIEI0YaMHU.
lunponu3, kak OOMEHHOE B3aMMOJEHCTBHE coyield ¢ BOAOW. ['MApOnHM3 COMU CHIIBHOTO
OCHOBaHUS U c1ab0¥ KUCIOTHL. [ maponm3 conu c1aboro OCHOBaHUS W CHIIbHOM KucCIoTHI. [1Ikana
pH.
CBolicTBa KHCIIOT, OCHOBAaHMI, OKCHJOB M COJIEH B CBETE TEOPHUM IIIEKTPOJIUTUUECKON
JUCCOIMAIIMU U OKUCIUTENIbHO ~-BOCCTAHOBUTEIBHBIX PEAKIIUH.
JdemoHcTpanmu.
HcnbiTanue BEIECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOJHOCTb.
3aBUCUMOCTB AJIEKTPOIPOBOJTHOCTH YKCYCHOUW KMCIIOTHI OT KOHIIEHTPALIUH.
JIBU>KeHUE OKpAIICHHBIX HOHOB B 3JIEKTPUUYECKOM I1OJIE.
Onpenenenre xapakTepa Cpebl B pacTBOpax COJICH.

JlaGopaTopHbIe ONBITHI.



13. ducconmarus ciadbix JEKTPOIUTOB HA TIPUMEPE YKCYCHON KUCTIOTHI.

14. 3meHeHne oKpacku MHIMKATOPOB B KUCJIOTHOM cpejie.

15. Peakuus HelTpain3aluy pacTBopa IENOYH Pa3IMUYHbIMU KUCIOTaMH.

16. Tlonyuenue rtuapokcuga wmeau(ll) m ero B3auMoACHCTBHE C Pa3IUYHBIMHU
KHCJIOTaMHU.

17. B3aumojieiicTBre CHIbHBIX KHCIOT ¢ okcumaom meau(ll).

18-20. B3zanmopeiicTBUE KUCIOT C METAJIIAMHU.

21. KauecTBeHHasl peakiusi Ha KapOOHAT-HOH.

22. TlonyyeHue CTyAHS KPEMHHUEBOU KHCIIOTHI.

23. KauecTBeHHas peakius Ha XJIOPU]L - WU CYIb(haT-HOHBI

24. I3MeHeHne OKpacKy MHAUKATOPOB B IICIIOYHOM cpejie.

25. B3aumoieiicTBHE IIEI0YEH ¢ YTIIEKUCIIBIM Ta30M.

26. KadecTBeHHas peakiiis Ha KATHOH aMMOHHUSI.

27. Ilonyuyenue ruapoxcuaa meau(ll) u ero pasnoxenue.

28. B3zaumoelicTBre KapOOHATOB C KHCIOTaMHU.

29. Tlonyuenue ruapokcuaa sxenesa(lll).

30. B3aumopeiictBue xeine3a ¢ pactBopom cyibdara menu(ll)
IIpakTuyeckas padoraNel. PemieHue skciepuMeHTANIbHBIX 337a4 110 TEME
«INEKTPOIUTUYECKAS TUCCOITUALIUS

HemeTaJsuiibl 1 ux coequHenusi (25 4)

CtpoeHue aToOMOB HEMETaLIOB M uX mnoiiokeHue B Ilepuommueckoit cucreme. Psin
3JIEKTPOOTpULATENbHOCTH. Kpucraminueckue pemeérku HEMETAINIOB — IPOCThIX BEIIECTB.
Amnnorponus u e€ npuunnbl. usnyeckue cBoiicTBa HeMeTauioB. OOIIMe XUMUUECKHE CBONCTBA
HEMETAaJUIOB: OKUCIUTENIbHBIE U BOCCTAHOBUTENIbHBIE.

lanorensl, cTpoeHMEe uX aTOMOB M MoJIeKyl. DHU3WYECKMEe W XUMHUYECKHUE CBOMCTBA
rajioreHoB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB I'aJIOTEHOB B 3aBUCUMOCTHU OT MX IMOJIOKEHUS B
[Tepuonuueckoii cucreme. HaxoxkaeHne rajoreHoB B MPUPOJE U UX TOJIy4YCHHE. 3HAUCHUE U
MPUMEHEHUE TaJIOT€HOB.

l'amoreHoBOIOpOABI M COOTBETCTBYIOIIME UM  KHUCJIOTBI:  IUIABHKOBasi,  COJISHAsi,
OpomoBogopoHas, nogoBogopoaHas. ['amorenuapl. KauecTBeHHBbIE peakIMM Ha TaJOT€HU] -
noHbl. [I[puMeHeHne coeIMHEHNH TaJloreHOB U X OMOJIOTUYECKask POJlb.

OOmas xapaktepuctuka s1neMeHTOB VIA-rpynmel. Cepa B mpupoje U €€ MOoJydyeHHe.
AmnoTponHele MoaM(UKAIMK cepbl U UX CBOMCTBAa. XHMHMUYECKHE CBOMCTBa ceppl U €€
MIPUMEHEHUE.

CepoBOJIOpPOJI: CTPOEHHE MOJIEKYJNbI, (PU3NYECKHE M XHMUYECKHUE CBOMCTBA, MOJYYEHHUE U
3Hauenue. CepoBopopoanas kuciota. CynbGuabl 1 ux 3Hadenue. JIIoMUHODOPEI.

Oxcup cepsi (1V), cepructast kuciora, cyabpurel. KauecTBeHHas peakiys Ha CyIbOUT-HOH.

Oxcun cepol (VI). ceprast kucnota, cynbdarsl. Kpucramnoruaparsl. KauectBenHas peaxius
Ha Cylb(aT-uoH.

CepHast KuCIOTa - CWIBHBIN 31ekTponuT. CBOWCTBa pa30aBIEeHHON CEPHON KHCIOTHI, KaK
TUTMYHON KHUCJIOTHI: B3aMMOJICUCTBHE C META/NIaMH, OCHOBHBIMH M aM(OTEPHBIMH OKCHJIAMH,
OCHOBaHUSMHU M aM(OTEPHBIMH THAPOKCUAAMHU, coisiMu. KauecTBeHHas peakius Ha cynbdar-
HOH.

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynmbl. A30T, CTpPOCHHE aToMa M MOJEKYIHL.
Ouznyeckue W XHUMHUYECKHME CBOMCTBA M NpPUMEHEHHE a30Ta. A30T B NpPUPOJIE U €ro
Ounonoruveckas pob.

AMMHaAK, CTpOCHUE MOJEKYJIbl U (PU3NUECKHE CBOWCTBA. AMMMAyHas BOJA, HaIIaTBIPHBIN
CIUPT, TUApPAT aMMHUaka. JJOHOPHO -aKIENTOPHBI MeXaHu3M 00pa3oBaHUS KaTHOHA aMMOHHSL.
BoccranoBurenbHble cBOCTBa amMuaka. Conu aMMOHMS M MX NpuMeHeHue. KauecTBeHHas
peakius Ha KaTHOH aMMOHHSL.

Oxkcupl a30Ta: HECOIEOOPa3yIOITUE U KUCIOTHBIC. A30THUCTast KUCIOTa U HUTPUTHI. A30THas
KHCJIOTA, €€ IoIy4yeHue u cBorcTea. Hurparsl.



®doctop, crpoenune aroma u amnorporus. Documbl. Dochun. Oxcun docdopa(V) u
oprodochopnas kucinota. Pocdarel. DochopHbie ynoopeHus. THCEKTHITIIBI.

OOmas xapakrepucTuka 1eMeHToB [V A-rpynmbl: 0cOOEHHOCTH CTPOEHHS aTOMOB, IPOCTHIX
BEUIECTB U COCIUHEHUH B 3aBUCUMOCTHU OT IIOJIOKEHUS 3JIEMEHTOB B Ileproaudeckoi cucreme.
Yrnepoa. AmnorpornHbie Moaudukanuu: anmas, rpadut. AMOpQHBIA YIJIepoa M €ro copra:
ca)ka, AaKTUBUPOBaHHbIM  yromb.  ApncopOuums.  XUMHMUYECKHME  CBOMCTBA  YIIepoja.
Kokcoxummuueckoe mpou3BOJACTBO U €ro npoaykius. KapOumsr.

Oxcun yraepoaa(ll): crpoerre MosieKyiibl, moaydeHue u ero ceoiictsa. Okcun yriepoaa 1V):
CTPOEHHUE MOJIEKYJIbI, IOJIy4YEHHUE U €r0 CBOMCTBA. YToJbHas KuciaoTa. Conu yroibHON KUCIOTHI:
KapOOHAThI U TuApokapOoHaThl. TeXxHUYecKas U MUIIeBas coja.

Heopranuueckue M OpraHMuYecKHe BeUIECTBA. YIJIEBOAOPOIbl. XHUMUYECKOE CTPOEHUE
OpPraHMYECKUX BEILECTB, KaK IOPSI0K COCIUHEHHUS ATOMOB B MOJIEKYJIE T10 BaJICHTHOCTH.

Mertan, 3TaH, Kak IpeleibHbIE YIJIEBOJOPOJbl. OTHJIEH U alleTUJICH, KaK HeNpeJesIbHbIe
(HeHacbllIEHHBIE) YrieBoopoJbl. ['openue yrieBonoponoB. KauecTBeHHble peaknuu Ha
HeNpeeNIbHbIE COSUHEHHUS.

OTWIOBBIA  CIHUPT, €ro IoJlyueHHe, NpUMEHeHHe U (QU3HOIOrHYeckoe JielcTBHE.
Tpéxaromublil cnupt runepruH. KauecTBeHHas peakluys HA MHOTOATOMHBIE CIIUPTBI. Y KCyCHas -
IpEeJCTaBUTEIb Kilacca KapOOHOBBIX KUCIIOT.

Kpemuuii, crpoenue ero aroma u cBoictBa. Kpemuuii B mpupone. Cunuuujasl U CHIIAH.
Oxkcun kpemuus(1V). Kpemuuesas kucnora u e€ conu.

[Ipou3BoncTBO crekia u 1emMeHTa. [IpoayKius CUIMKAaTHON NMPOMBIIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuKa, papdop, dhasHc. OnTuueckoe BOJIOKHO.

Hemeramnsr B mpupone. @pakiunoHHAs MIEPETOHKA KUKOTO BO3AyXa KaK CIIOCO0 MOTyYCHHUS
KuciIoposaa, aszora, aprosHa. llomydenue Qocdopa, KpemHHsA, XJOpa, HOAA. DJIEKTPOIU3
pacTBOpOB.

[losnydyeHne CEpHON KUCIOTHI: ChIPbE, XMMH3M, TEXHOJIOTUYECKAsI CXEMa, METOJ KHUIIAILIETO
CJI0s1, IPUHIUIIBI TEINIOOOMEHA, TPOTUBOTOKA U LUpKyIsauuu. Oneym. [IponsBoacTBo ammuaxa:
CBIPBE, XUMU3M, TEXHOJIOTHUECKAS CXEMA.

JdemMoHcTpauuu

Konnekuus HemeTaos.

Mopnenu KpUCTaUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOp M MPUHLUIBI €70 PaOOTHI.

["'opeHne HeMeTallJIOB - IPOCTBIX BEIIECTB: cepbl, pochopa, APEBECHOTO YIJIs.
OO0pa31bl TaJIOreHoB - IPOCTHIX BEIIECTB.

B3anmopeiicTBre rajloreHoB ¢ METaJIIaMU.

BriTecHenne xyiopa OpoMOM WK HOJia U3 PACTBOPOB UX COJIEH

Konnexknus npupoIHbIX COEAMHEHUH XJIOPA.

B3aumonelicTBue ceprl ¢ MeTasIaMy.

I'openue cepsl B KUCIOPOJIE

Komnexuust cyabGUaHbIX py/I.

KauectBennast peakuus Ha CylIbQUA-UOH

ObecrBeurBaHUE OKPAILICHHBIX TKAHEH U IIBETOB CEPHUCTBHIM T'a30M.
B3anMopeiicTBue KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEMIBIO.
OOyrnnBaHKue OPraHNYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEpHON KUCIIOTOM.
Huarpamma «CocTaB BO3ayXa».

Buneodparmentst u cnaiiast «IItuusu 6azaps.

[Tony4enue, cobupanue u pacro3HaBaHUE aMMHAKA.

Paznoxenne buxpomara aMMOHHSL.

B3anmoneiicTBre KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIBIO.

I'openue u€pHoro nmopoxa.

Pa3nosxeHne HUTpaTa Kanus U TOPEHUE JPEBECHOTO YrOJbKa B HEM

OO6pa31pl IpUPOAHBIX coeanHEeHu pocdopa.



['openue docdopa Ha BO3yxe U B KUCIOPOJIE.
[Tomyuenue 6enoro ¢ochopa 1 UCTIBITAHUE €TO CBOMCTB
Komnexmust «O0pa3ubl IPUPOIHBIX COSTUHEHHUN YTIIEPOaa»
[Toptpet H. 1. 3enunckoro. [lornomenne akTHBUPOBAaHHBIM YTIIEM pacTBOPEHHBIX BEIIECTB
WJIM ra30B.
YcerpoiicTBO nmpoTrBoOrasa.
Mopenu MOJIEKyI MeTaHa, TaHa, ITUICHA U alleTUIICHA.
BzaumopeiicTBue sTuieHa ¢ OpoMHON BOION M pacCTBOPOM IepMaHraHaTa Kajusl.
OO01re XMMUYECKHE CBOMCTBA KUCIOT HAa IPUMEPE YKCYCHOU KHCIIOTBHI.
KauecTBeHHas peakuus Ha MHOIOaTOMHBIE CIIUPTHI.
Komnexmust «O0pa3ubl IPUPOIHBIX COSTUHEHUN KPEMHUS.
Konnekuus crekna, KepaMHUKH, [IEMEHTA U U3JEINI U3 HUX.
Konnekuust npoayKIuu CUIMKaTHOW TPOMBIILIJIEHHOCTH.
Buneodparments! u cnaiinbl «I[Ipon3BOICTBO CTEKIIA U [IEMEHTa.
Komneknusa «[IpupoaHbie COETUHEHNS HEMETAIIIIOBY.
Buneodparments! u cnaiiapl «DpakimoHHAs IEPETOHKA JKUIKOTO BO3IyXa»
Buneodparments! u cnaiiasl «Ilonydenne Bogopoaa, KUCIOPOAA U TaIOT€HOB
ANEKTPOIUTUYECKUM CIIOCOOOM.
Mopnenu anmnapaToB Jyisi IPOU3BOICTBA CEPHOM KUCIIOTHI.
Mopeinb KUISIIEro Closl.
Mogenb KOJIOHHBI CHHTE3a aMMHUaKa.
Buneodparments! u cnaiiapl «I[Ipou3BoICTBO CEPHOM KHCIOTHI».
Buneodparmentst u cnaiiasl «I [porn3BOICTBO aMMHAaKa.
Komnexuus «CpIpb€ 115 MONTYyYEHUsI CEPHOU KUCIOTHI.
JlaGopaTopHbie ONbITHI
31. Pacio3HaBaHue raloreHu-HOHOB.
32. KadyecTBEeHHBIC peakIliy Ha CYJIb(aT-HOHBI.
33. KauecTBeHHas peakiusi Ha KAaTHOH aMMOHHSL.
34. Xumudeckue CBOMCTBA a30THOM KUCIIOTHI, KaK dJICKTPOJIHTA.
35. KauecTBeHHbIe peakiinu Ha Gochar-uoH.
36. [ToryueHne U CBOWCTBA YTOJIBHOM KHCIOTHI.
37. KauecTBeHHas peakius Ha KapOOHAT-HOH.
38. [IpomyckaHnue yrieKuclioro ra3a yepe3 pacTBOp CHIIMKATa HaTPHsI.

IIpakTnyeckune padorTsl

2. VI3y4yeHne CBONCTB COJITHOM KHCIIOTHI.

3. N3yueHne CBOWCTB CEpHON KUCIIOTHI.

4. [lonydyeHrne amMmmMHuaKa 1 U3y4eHHe ero CBOMCTB.

5. IlonydeHue yriaeKucioro ra3a U U3y4yeHHe ero CBOMCTB.
Metanibl ¥ ux coequHeHus (174)

[Tonoxenue wmeramoB B Ilepuommueckoir cucreme XxuMuueckux odnemeHroB JI. W
MenneneeBa, cTpoeHHe MX aTOMOB M KpUCTa/IOB. MeTalmyeckasl CBsI3b M MeTaJuInyecKas
KpUCTaJIIM4eckasi pemeérka. du3nueckue CBOWCTBA METALIOB: 3JIEKTPO- U TEIUIONPOBOIHOCTD,
OTpakarollas CIOCOOHOCTh, MIIACTUYHOCTh. CIsIaBbl YEPHBIE U LIBETHBIE.

Meramibl Kak BOCCTAHOBUTENHU. DJIEKTPOXMMHUUYECKUM psijl HampsbkeHud. BaummonericTBue
METAJIJIOB ¢ HEMeTaJlJIaMH, OKCUJIaMH, KUCIIOTaAMH, COJISIMU. AJTFOMHUHOTEPMHUSL.

CrtpoeHre aTOMOB M MPOCTHIX BEIIECTB LIETOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3UYECKHX U
XMMHUYECKUX CBOMCTB IIEIOYHBIX METAJUIOB OT 3apsAI0B sAep UX aToMOB. OKCHJIBI M THIPOKCHUIBI
HIEJIOYHBIX METAJJIOB, UX MOJIyYeHHE, CBOMCTBA, NMpPUMEHEHHE. BakHehIne conu MIeTIOYHBIX
METaJIOB, UX 3HAYEHUE B KUBOM U HEXKHUBOUI MPUPOJIE U B )KU3HU YETIOBEKA.

CrpoeHne aroMOB M HPOCTBIX BELIECTB ULIEJIOYHO3EMEIbHBIX METAJJIOB. 3aBUCHMOCTb
bu3NYECKUX M XUMHYECKHX CBOMCTB IIEIOYHO3EMENIbHBIX METAJIOB OT 3apsiioB siAEp HUX
aToMOB. OKCHIBl M THAPOKCH[IBI IIEIOYHO3EMENIBHBIX METAUIOB, UX IOJIY4YEHHE, CBOWMCTBA U



npuMeHeHue. BaxHelme conu menoyHo - 3eMENbHBIX METAJJIOB, UX 3HAU€HHE B MPUPOAE U
KU3HU YyenoBeka. KapOoHaTsl u ruipokapOOHATHI KaIbIIHSL.

XécTtrocTh BOIBI: BpeMeHHasi U mocTostHHast. CrocoObl YCTpaHEeHUsT BPEMEHHOU KECTKOCTH.
CrniocoObl ycTpaHeHUS TOCTOSIHHON KECTKOCTU. VIOHUTHI.

CoenvHEHUS QIIOMHUHHS B TpUpoJie. XUMHUYECKHE CBOWCTBA amoMuHUsA. OCOOCHHOCTH
OKCHJIa U TUAPOKCUIA ATIOMUHUS KaKk aM(OTEepHbIX coequHeHui. BaxHeilre coan amroMuHus
(xmopu, cyabdar).

OcobeHHOCTH CTpOoeHHUsI aTroma xene3a. JKene3o B mpupoze. Baxueimme pyasl skenesa.
Oxcunst u ruapokcuanl xeneza(ll) u xeneza(lll). Comu xeneza(ll) u sxeneza(lll). O6napyxenue
MOHOB KaTHOHOB JeJie3a B pacTBOpe. 3HAUeHHUE COeTMHEHUI JKenesa.

Kopposust xumudeckas U 3JeKTpOXUMHUYECKas. 3alllMTa METAUIOB OT KOppo3uu. MeTaibl B
npupoje: B CBOOOJHOM BHAE U B Buae coeauHeHuid. I[lonstue o mertammypruu. UYépHas u
IBETHAasE  MeTautyprusi. [lupoMeramnyprusi, THUAPOMETAJUTYPTHs,  SJICKTPOMETAILTYPTHsl.
Jomennsrii npouecc. [lepepaboTka uyryHa B cTajib. DNEKTPOJIU3 PACILIABOB.

JdeMoHcTpamun
BzaumopeiicTBre HaTpus, TUTHS U KaJbLHS C BOJOM.
['openue HaTpusi, MarHus U ’eje3a B KUCIOPO/Ie.
Bcnblka TepMUTHOM CMECH.
B3auMopeiicTBue cMecu MOPOLIKOB CEPBI U Keje3a, IUHKA U CEpPBL.
BianMmoneiicTBre almfOMUHNS ¢ KHCIOTaMU, IMICI0YaMHi U BOJIOM.
B3aumopeiicTBue xene3a u MeIu C XJIOPOM.
BzaumopeiicTBue Meau ¢ KOHIIEHTPUPOBAHHOW CEPHOM KUCJIOTOW U a30THOM KHUCIIOTOM
(pa36aBJICHHOW U KOHIICHTPUPOBAHHOM ).
Okpacka TIaMeH! COSTMHEHUSIMU IIETOYHBIX METAIIJIOB.
OKkpacka MIaMeH! COeMHEHUSIMU 1IETOYHO3EMENIbHBIX METAILIIOB .
["amenue n3BecTu BOOOM.
ITonyuenue KECTKOU BOABI B3aUMOJIEUCTBUEM YIIIEKUCIIOTO C U3BECTKOBOM BOJOM.
VYcerpanenue BpeMEeHHOM KECTKOCTH KUTISTYEHUEM U TOOABKOM COJIBI.
YcTpaHeHne NOCTOSHHOMN JKECTKOCTH 100aBKOM COJIBI.
WNoHUTHI ¥ IPUHIIUTT UX AEUCTBHS (BUACO(PparMeHT).
Konnekuus npupoIHbIX COEAMHEHUHN aTFOMUHMUSL.
BuneodparmenTst u cnaipl «OKCHI aTFOMUHUS U €70 MOAU(DUKAIIII.
[Toryuenue ampoTepHOro THAPOKCUAA ATIOMUHUS U UCCIIEIOBAHUE €TO CBOMCTB.
Komneknusa « XuMrU4ecKkre ICTOYHUKH TOKa.
Pe3ynbpTarhl IIUTENBHOrO SKCIIEPUMEHTA 110 U3YYEHUIO KOPPO3UU CTAIIBHBIX U3JEIUN B
3aBUCHUMOCTH OT YCJIOBHI TPOLIECCOB.
Boccranosnenue menu u3 okcuaa meau(ll) Bogopomom.
BuneodparmenTst u cnaiiasl «[Ipou3BoACTBO UyTryHA U CTAIH.
BuneodparmenTsl u cnaiasl «3aenus U3 4yryHa u cTaim.
Buneodparments! u cnaiiasl «I[Ipon3BoICTBO aTIOMUHUSY.
JlabopaTopHbIe ONbITHI
39. BzaumozeiicTBue xerne3a ¢ pactBopom cyibdara meau(ll).
40. TTosryueHre N3BECTKOBOW BOJIBI M OIBITHI C HEH.
41. ITomyuenue runpoxcuoB xeneza(ll) u (I11).
42. KayecTBEHHbIE peaKIUy Ha KaTHOHBHI JKeJe3a.
IIpakTuyeckue padoThl
6. ITomydeHue >KeCTKON BOJBI U CIIOCOOBI €€ yCTpaHEHUsI.
7. Perienue skcriepiMeHTaIbHBIX 3a7a4 1o Teme «MeTaib.

Xumus 4 OKpy:Kaomas cpeaa (24)
Crpoenue 3emiu: siIpo, MaHTHUs, 3€MHas KOpa, UX XUMHUYECKHil coctaB. Jlutocdepa u eé



XuMHueckuil coctaB. Munepansl. Pynel. Ocanounble mnoponsl. [lonesHsle HcKoIaemble.
XHUMHYECKUH coCcTaB TUIPOCchephl. XUMHUUYECKUMA COCTaB aTMOC(HEpHI.

VICTOYHMKHM XMMHYECKOTO 3arps3HEHUs] OKpyXKaromiei cpeabl. [1o0anbHbIE SKOIOTHYECKHE
npoOsieMbl YelloBeYecTBa: MapHUKOBBIA A(PGEKT, KUCIOTHBIE JO0XKIHW, O30HOBBIC IBIPHI.
MexayHapoaHOe COTPYIHUYECTBO B 00JACTH OXpPaHBbl OKPYKAIOLIEH Cpelbl OT XUMHUYECKOTO
3arpsi3HEHUS. «3€JIEHAS] XUMHUS.

JdemMoHcTpanuu

BuneodparmenTs! u cnaiiasl «CTpoeHue 3eMid U €€ XUMHUYECKUN COCTaB.
Konnekuust MuUHEpaioB U TOPHBIX OPOI.

Komneknusa «Pyapl MeTamioB.

Buneodparmentst u crnaiiapl «l 106anbHbIe 3KOJIOTHYECKHE MTPOOIIEMBI YeTIOBEYECTBAY.

JlabGopaTropHbie ONBITHI

43. 3y4enue rpaHuTa.

O000menue 3HaHUI 10 XMMHUH 32 Kypc OCHOBHOM mKoJbl. [TogroroBka k
OcHOBHOMY rocyaapcTBeHHOMY 3K3aMeHy (74)

CrpoeHune aToma B COOTBETCTBUU C IOJIOXKEHHEM XUMUUYECKOro 3j1eMeHTa B Ilepuonnyeckoit
cucreme. CTpOeHHE BEILECTBA: XMMHUUYECKAsl CBA3b U KPUCTAUIMUECKUE PEIUETKU. 3aBUCHUMOCTb
CBOWCTB 00Opa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEMIECTB (METAJUIOB, HEMETAIUIOB, OJIATOPOIHBIX
ra3oB) OT HOJOXEHHUs 3neMeHTOB B [lepuoanueckoir cucreme. THUMONOrUs HEOPraHUYECKUX
BEILECTB, JCJICHNE UX Ha KJIacchl U rpynnsl. [IpexcraBurenu.

[Ipu3Haky 1 ycinoBHs NPOTEKaHUS XMUMUYECKUX peakUuid. TUIONOrus XMMHUYECKUX peakuui
[0 Pa3JIMYHBIM OCHOBaHMSIM. Peakuuum noHHOro odomeHa. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC
peaxkuuu.

XHWMHYECKUE CBOMCTBA IPOCTHIX BEIIECTB. XAPAKTEPHBIE XUMUYECKHE CBOWCTBA
coJ1e00pa3yrouX OKCHI0OB, T'HJIPOKCUIOB (OCHOBAHUH, KUCIOT U aM(pOTEPHBIX
TUAPOKCHJIOB),COJICH.

4. TemaTuyeckoe INUIAHUPOBAHUE YYeOHOT0 MaTepuaja

Ne Ha3zBanmue riiaBbl KouaunuvecrBo| IIpakruyeckue KonTposabHbie
n/n 4acoB padoThI padoThI
1.| IToBTOpeHune u 0600IIEHUE CBEIEH 5
o Kypcy 8 kinacca. XUMHUYECKUE
peakuuu
2.| XuMHUYECKHE peakiMi B pPacTBOpax 10 1 1
3.| HeMeTayisl ¥ X coeIMHEHUS 25 4 1
4.| MeTajutel ¥ UX COEIUHEHUS 17 2 1
5.| Xumus U oOKpyKarolas cpesia 2 1
O000111eHIE 3HAHUI 110 XUMHH 34 K 7 1
OCHOBHOI ko6l [ToaroToBKa K
OCHOBHOMY TOCYAapCTBEHHOMY
sk3ameny (OI'D)
Peseps 2
Hroro: 68 7 5




5. YueOHO-MeTOAMYECKOE 00ecIeYeHne

INa6puensn O. C. Xumus. 9 knacc: yueOHHK 1 oOmieoOpazoBarenbHbix opranuzamuii / O. C.
I"a6puensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipoceemenue, 2021

['abpuensun O. C. Xummsa. Meronmueckoe mocobue misi 9 kiacca ydeOHoe mocoOue s
obmieo6pazoBarensHbix opranm3anwii / O. C. Tabpuensn, U. B. Akcénosa, U. I'. OctpoymoB. —
M.: Ilpocsemienue, 2020

Ia6puensu O. C. Xumus. COOpHUK 3amad M ympaxkHeHWH. 9 kiacc: ydeOHOe mocobme s
obmeobOpazoBarenbHbix opranuzanuii/ O. C. I'abpuensu, 1. B. Tpuryouak M.: IIpocBemenue,
2020

Xumus. [Ilpumepnsie pabouune nporpammel. [Ipeamernas nuaus yde6nukos O. C. ['abpuensHa,
U. T. OctpoymoBa, C. A. CnmagkoBa. 8—9 knaccel: yueOHOe TmocoOue s

obmieoOpazoBarenbHbix oprarm3anuii / O. C. I'abpuensH, C. A. CnagkoB — M.: IIpocsenicnune,
2019.
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