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IMosicHuTeIbHAS 3aNMUCKA.
Pabouass mporpamma mo xumuu 8-9 KJacchbl TIOCTPOCHA B COOTBETCTBUU C OCHOBHBIMHU

HOPMAaTUBHBIMU JOKYMCHTaMU U HHCTPYKTHBHO- METOAUYCCKUMHU MaT€praiaMu:

- @enepanabHOro TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa OCHOBHOT'O O0IIEro
00pa3oBaHMsl, YTBEPIKICHHOTO NpuKa3zoM MuHoOpHayku Poccun «O0 yTBep)aeHUN
(benepanbHOro rocyAapcTBEHHOT0 00pa30BaTENbHOIO CTaH1apTa OCHOBHOT'O OOLIET0
obpazoBanus» ot 17 nexabps 2010 roga Ne 1897,

-DenepanpHOl 00pazoBaTensHON porpaMMbel OO0 , yTBEP)KICHHOM MPUKa30M
Munnpocsenienust Poccuu ot 18.05.2023 Ne 370

-OO0IT OO0 MKOY COUI c.ITosmom mis 7-9 kmaccoB Ha 2023-2024 ydeOHBIN TO1 C
yaétom [IporpaMmbl BOCTIUTaHUS

OO0mas xapakTepuCcTHKA y4e0HOr0 mpeaMera.
denepanbHbli rocyJapCTBEHHBIN 00pa30BaTeNbHbIM CTaHIAPT MpPEeAyCMaTPUBAET

M3ydeHHe Kypca XMMHH B OCHOBHOMH IIKOJIE KaK COCTaBHOW YacTH MPEIMETHOW 001acTu
«EcTecTBEHHOHAyUHBIE ITPEIMETBD.

N3yuenne 3T0ro Kypca AaeT BO3MOXKHOCTb BBITYCKHHKY OCHOBHOMW IIKOJIBI YCIEIIHO CHATh

OI'D no XxMMuUM Kak npeamMeTa 1o BeIOopY.

[Ipennaraemplii Kypc, XOTSI M HOCUT OOIIEKYJIbTYpPHBIH XapakTep M HE CTAaBUT 3ajady

po¢ecCHOHAIBLHON NOArOTOBKY 00yUarOIIKUXCsl, TEM HE MEHEe, MT03BOJISIET UM ONPEAEIUTHCS

¢ BEIOOpOM TTpomitst 00ydeHHsI B CTapIIei IIKOJIe.

Xumusi, Kak OJHa W3 OCHOBOMNOJAraloIiuMxX obOjacTeil ecTeCTBO3HAHHUA, SBJSETCA

HEOTHEMJIEMON 4YacTblo OOpa30BaHUS IIKOJBHUKOB. KakIbplii ueloBeK >XHUBET B MHpe
BELIECTB, MO3TOMY OH JOJDKEH HMEThb OCHOBBI (PYHAAMEHTAJIbHBIX 3HAHUM IO XUMHH
(XuMH4eckasi CHUMBOJIMKA, XUMHUYECKHE MOHATHS, (DaKTbl, OCHOBHBIE 3aKOHBI M TEOpPHUH),
MO3BOJISIOIIME  BBIPAOOTAaTh MPEACTABIEHUS O COCTaBE€ BEIIECTB, HX CTPOCHHHU,
MPEBPALICHUX, TPAKTUUYECKOM HCIIOIb30BAaHUH, a TAKXKE 00 OMAaCHOCTH, KOTOPYIO OHU MOTYT

MPECTaBIATh. V3ydast XUMUIO, ydaliruecs: y3HAIOT O MaTepHaIbHOM €IMHCTBE BCEX BEIECTB
OKpY’KaloIlero Mupa, OOYCIOBIEHHOCTH CBOWCTB BEIIECTB HMX COCTAaBOM U CTPOEHUEM,
M03HABAEMOCTH U MPEICKa3yeMOCTH XUMHUECKUX SBJICHUH. 3yueHne CBOUCTB BEIIECTB U UX
IpeBpaleH’i cocoOCTBYET pPa3BUTHUIO JOIMYECKOTO MBIIIICHHS, a MpaKkTHUecKas paboTa ¢
BeIlleCTBaMH (J1aDOpaTOpHBIE OMBITHI) — TPYAOIIOOUIO, aKKYpaTHOCTH M coOpanHocTu. Ha
pUMepe XUMHUH ydalluecsl MoJy4daroT MPEJCTaBICHUS O METO/aX MO3HaHUS, XapaKTepHBIX
JUISL €CTECTBEHHBIX HAayK (DPKCIIEPUMEHTAIBHOM U TEOPETUYECKOM). Conepxanne
MPOrpaMMbl HaPaBJIECHO HA OCBOCHUE yYAIIUMUCS 3HAHWUW, YMEHHI 1 HaBBIKOB Ha 0a30BOM

YPOBHe.
esan kypca:
. Dopmuposanue y yaauxcs HeJI0CTHON €CTECTBEHHO-HAYYHON KapTHUHBI MUpA.
. Pa3zeumue 103HABATEIbHBIX HWHTEPECOB, HHTEIUIEKTYAIbHBIX M TBOPYECKUX

CMOCOOHOCTEeM ydammxcsi B Tpolecce H3y4eHHs XUMHMUYECKOW Hayku M e¢ BKJIaJa B
COBPEMEHHBI HAay4YHO - TEXHMYECKHUH IMporpecc; (pOpMHUpOBAHUE BaXKHEHIINMX JOTMUYECKHUX
onepauui MbIIJICHUs (aHAIW3, CHHTE3, 00O0O0IIeHHe, KOHKPETH3alus, CpaBHEHHE U [p.) B
IpoLecCe MO3HAHUS CHCTEMBl BaXKHEHIIMX MOHATHH, 3aKOHOB M TEOPHUU O COCTAaBE, CTPOCHUH,
CBOMCTBAxX U IPUMEHEHUU XUMUYECKUX BELIECTB.

. Bocnumanue yO0exaEeHHOCTH B TOM, 4YTO IPHUMEHEHME IOJIyYEHHBIX 3HAHUN U
YMEHUH N0 XUMHHU SIBISIeTCS OOBEKTHMBHOM HEOOXOIUMOCTBIO At Oe30macHOil paboThl ¢



BCIICCTBAMU N MaTCpUalaMU B 6BITy 1 Ha IMPOU3BOACTBEC.

. Ilpoekmuposanue u peanuzayua BBHITYCKHUKaMH OCHOBHOM IIKOJIBI JIMYHOM
o0pa3oBaTeNbHONW TPAaeKTOpUHU: BBIOOp mpoduias oO0ydeHHs B cTapuieid IIKoJe WU
npo¢eCCHOHATBLHOTO 00Pa30BATEIBHOTO YUPEHKICHHS.

. Ognadenue  KniouegplMu  KomnemeHyuamu.  y4eOHO-TIO3HABATEIbHBIMU,
UH(POPMALMOHHBIMU, LIEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMHU.

JUist TOCTMKEHUS ATHX IieNieil B Kypce XMMHM Ha CTYNEHH OCHOBHOTO 0OIIero oOpa3oBaHHA
peLIatoTCs CACAYIONNe 3adauM:
v (GOpMHUpPYIOTCS 3HAHHSA OCHOB XMMHYECKON HAayKH — OCHOBHBIX (DAKTOB, IOHSTHIA,
XMMHUYECKHUX 3aKOHOB U TEOPHUH, BBIPAKEHHBIX IOCPEICTBOM XUMHUYECKOTO A3bIKA;
v’ pasBuBaOTCs yMeHHs HaOM0AaTh U OOBICHAIOT XUMUYECKHE SBICHHS, IPOUCXO/IAIINE B
IIpUPO/IE, 1Ta0OPATOPHBIX YCIOBUSIX, B OBITY U HA IIPOU3BO/ICTBE;
v mpuoOpeTarTcs CrienUalbHble YMEHHS U HAaBBIKH 110 0€30MacHOMY OOpAIEHHIO C
XUMHUYCCKUMH BCUICCTBAMU, MaTCpHUaJlaMU U IMPOLCCCAMU,
v (hopMuUpYyETCS I'yMaHUCTUYECKOE OTHOIIEHUE K XMMHUM KaK NPOU3BOAMTENLHON CUIIE
o0111ecTBa, C MOMOLIbIO KOTOPOH pelIatoTcs riodaibHble Npo0IeMbl YeIOBEUECTBA;
v/ OCYIIECTBIISIETCS HHTETPAIUSI XHMHUYECKON KapTUHBI MUPA B €ANHYIO HAYYHYIO KapTHHY.

Onucanue Mecta npeamMera B y‘leﬁHOM IJ1aHe.

Kypc xumun B o6beme 136 yueOHbIX yacoB: 8 kinacc — 2 4yaca B He/Iento, 9 kiacc — 2 yaca B HEJIeINIo.

Ilnanupyemble pe3yJbTaThl OCBOCHUS] y4eOHOI0 MpeMeTa

ITo 3aBepieHnH Kypca XMMHMH HA 3Tale OCHOBHOI0 0011ero 00pa3oBaHusi BbIINYCKHUKH
OCHOBHOM IIKOJIbI JOJIKHBI OBJIAIETh CIEAYIOIUMH Pe3yJIbTaTAMU:

. Jluunocmmuvie pesynomamor:
1) ocosnanue cBOEl STHUYECKON NPUHAIEKHOCTH, 3HAHUE HCTOPMH XUMHH ¥ BKJIa/Ia
POCCUICKON XMMUYECKOM HAYKU B MUPOBYIO XHUMHUIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOIIEHHS K TIO3HAHHMIO XMMHUH; TOTOBHOCTH M
CIIOCOOHOCTH 00YyYaromuxcsi K CaMOpPa3BUTHIO U caM000pa30BaHUIO HAa OCHOBE U3Y4YEHHBIX
(akTOB, 3aKOHOB U TEOPUIH XUMHH; OCO3HAHHOT'O BBIOOPA U MOCTPOCHUE UHIUBUYaTIbHON
00pa3oBaTeNbHON TPACKTOPHH;
3)  @opmuposarie 1ENOCTHOMN €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, HEOTHEMIIEMOM YaCThIO
KOTOPOI1 ABJIAETCA XUMUYECKasi KAPTUHA MUDA,
4) oenadenue coBpeMEHHBIM A3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTUS HAYKH U
OOIIIECTBEHHOH NMPAKTHKH, B TOM YUCIIE U XUMHUYECKHUM;
5) oceoenue conmanbHBIX HOPM, IPABUII OBEAEHHS, PoJIeil 1 GOPM CONMATBLHON KU3HU B
CoLInyMe, MIPUPOJIE U YACTHOM JKU3HHU HAa OCHOBE SKOJIOTUYECKON KYIbTYPhl U O€3011aCHOTO
oOpallieHusi ¢ BelleCTBaMU U MaTepHallaMu;
6) @opmuposanue KOMMYyHUKATUBHON KOMIETEHTHOCTH B OOIIEHHMM CO CBEPCTHHKAMU
UB3POCIIBIMU B IIpoLiecce 00pa30BaTeIbHOM, O0IIECTBEHHO MOJIE3HOH, yueOHO-
HCCIIEIOBATENbCKOM, TBOPUECKON U IPYTUX BUJOB JAESITENbHOCTH, CBA3aHHBIX C XUMHUEH.

Il. Memanpeomemnuie pesyromamor:

1. JInyHOCTHBIE Pe3yJbTaThl 0CBOEHHUS IPOrPAMMBI
| BOCIIMTAHKE POCCHHCKOM IPasKAaHCKOH MAEHTHYHOCTH: NAaTPHOTU3MA, YBaXKeHusi K OTedecTBy, K
MPOLIJIOMY U HACTOSIIIEMY MHOTOHAIIMOHAJIBHOTO Hapoaa Poccun; oco3Hanne cBoei



STHUYECKOMNPHUHAIJICKHOCTH, 3HAHUE UCTOPUH, SA3bIKA, KYJIBTYPBl CBOETO HApO/a,
CBOET0 Kpasi, OCHOB KYJIbTYpHOT'O Hacienusi Hapoaos Poccun u yenoBeuecTna;
YCBOCHHE T'YMAHUCTUYECKUX,
JEMOKPATUYECKUX U TPAJIULIMOHHBIX LIECHHOCTEH MHOTOHAMOHAJIBHOTO POCCHICKOTO
o011ecTBa;BOCIUTaHNE YyBCTBA OTBETCTBEHHOCTH U J10JTra nepen PonuHoii;

| (hopMHpPOBAHHE OTBETCTBEHHOTO OTHOLIEHHUS K YYEHHIO, TOTOBHOCTH M CITOCOOHOCTH

00Y4aIOIINXCS K CAMOPA3BUTHIO M CAMOOOPa30BaHHIO HA OCHOBE MOTHBAIIUHU K
00y4YEHHIO UTIO3HAHUIO,

-(opMupOBaHUE LIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIECTBEHHOW MPAKTUKH, YIUTHIBAIOLIETO COLIMATIBHOE,
KYJIbTYpHOE, 3bIKOBOE, JyXOBHOE MHOI000pa3ne COBPEMEHHOTO MUPA,

- (hopMupoOBaHME OCO3HAHHOTO, YBAKUTEIBLHOTO U TIOOPOKETATEIHHOTO OTHOIICHUS K IPYTOMY
YeJI0BEKY, €r0 MHEHUIO, MUPOBO33PEHUIO, KYJIbTYpE, SI3bIKY, K UCTOPUH, KYJIbTypE, PEIUTUH,
TpaauLIUsAM, S3bIKaM, LIEHHOCTSIM Hapoa0B Poccun n Hapoa0B Mupa; roTOBHOCTH U
CIIOCOOHOCTHBECTH AUAJIOT C IPYTHMH JIFOJIbMU M JOCTHTaTh B HEM B3aMMOTIOHUMAHHS,

- pPa3BUTHC MOPAJIbHOI'O CO3HAHUA U KOMIICTCHTHOCTH B pCIICHUN MOPAJIbHbBIX,
q)OpMI/IpOBaHI/IC HPaBCTBCHHLIX YYBCTB U HPABCTBCHHOT'O ITOBEACHHNA,0CO3HAHHOT'O
M OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHBIM IMOCTYIIKaM,

- Pa3BUTUC ICTCTUUCCKOTO CO3HAHUA UCPE3 OCBOCHUC XYNOKCCTBCHHOI'O HACIICANUA HAPOJA0B
Poccuun Mupa, TBOpquKOﬁ ACATCIIbHOCTU 3CTCTHUYCCKOI'O XapaKTepa.

1. MeTanpeaMeTHbIe Pe3yJabTAaThl 0CBOEHHS IPOrPaMMBbI.
PeryasiTuBHbIe YHUBeEpcaJbHbIe YueOHbIe eficTBHUS.
-YMEHHUE CAMOCTOSTEIILHO ONPEICIIATh LEIH 00YICHHUS, CTAaBUTh B (POPMYITHPOBATH
HOBBIC 33J]a4MB yyeOe U MO3HABATENIbHOM J1eATEIbHOCTH, PA3BUBATh MOTHBBI U HHTEPECHI
CBOEH I03HABATEIBHOM AEATEIBHOCTH,
-YMeHHe CcaMOCTOSITEIbHO ONpEAeisITh IEeld OOydeHHs, CTaBHTh M (POpMyIHpOBaTh HOBBIE 33ja4Ml B yuebe U
MO3HABATENFHOH JIESTETLHOCTH, PAa3BUBATH MOTHBBI M HHTEPECHI CBOCH MO3HABATEILHON IS TETLHOCTH.
-YMeHHEe caMOCTOSATENbHO IUIAaHUPOBATh MYTH JOCTHIKEHHUS LeNed, B TOM 4HCJIE AlbTEePHAaTHBHBIC, OCO3HAHHO
BbIOMpaTh Haubosee 3¢ GeKTUBHBIE CIIOCOOBI peleHHs y4eOHBIX U II03HABATENbHBIX 3aa4. OOYyJaroUics CMOXET:
-YMeHHe COOTHOCHTH CBOM JEHCTBUS C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYHIECTBIATh KOHTPOJb CBOEU
NeSITENIbHOCTH B TIPOLIECCE JOCTHIKEHUSI pe3yibTaTa, ONpPEleNsTh CHOCOObl NEHCTBHH B paMKax MperIoKeHHBIX
ycinoBUi M TpeOOBaHMH, KOPPEKTHPOBaTb CBOM [JEHCTBUSI B COOTBETCTBUM C H3MEHSIOLICHCS CUTyauuei.
OOy4aroIIUHCS CMOXKET:
-YMeHHe OlLleHWBATh NPABUILHOCTH BBITIOJHEHHsT y4eOHOW 3afayd, COOCTBEHHBbIE BO3MOXKHOCTH €€ PEIICHUSI.
OOy4JaroIuiCs CMOXKET:
-Brnajenue ocHoBaMH CaMOKOHTPOJISI, CAMOOIICHKH, TIPUHSATHUS PEIICHU W OCYIIECTBICHUS] OCO3HAHHOTO BBIOOpA B
y4eOHOI 1 mo3HaBaTenbHOW. OOYJarOINIiCs CMOXKET:
Ilo3HnaBaTe/bHBIC
-YMeHue onpenensaTh MOHSATHSA, cO34aBaTh O0OOIIEHWS, YyCTaHABIMBATb AaHAJIOTWMH, KIacCU(HUIHMPOBATh,
CaMOCTOSITEIbHO BBIOMPATh OCHOBAHUSI M KPUTEPUHU JUISI KIacCH(UKAIIMY, YCTAHABIUBATh PUYNHHO-CIIE/ICTBEHHbIC
CBSI3U, CTPOUTDH JIOTHUECKOE PACCYXACHHUE, YMO3aKIIOueHHEe (MHAYKTUBHOE, ACAYKTUBHOE, 110 aHAJOTHU) U JIeNaTh
BBIBOABI. OOY4YaIOIIMNACSI CMOKET:
-YMeHue co3/1aBaTh, MPUMEHSITh M PE00Pa30BBIBATh 3HAKH ¥ CHMBOIIBI, MOJIEITA U CXEMBI JUIS pellieHHs YYeOHbBIX U
MO3HABaTENBHBIX 33124
-OopMHupOBaHNE W PA3BUTUE DKOJIOTMYECKOTO MBIIUICHUS, YMEHHE TMPHUMEHSITh €ro B I03HABATEIbHOM,
KOMMYHHKATHBHOM, COIIMAIHHON MPAKTHUKE U PO eCCHOHATEHON OpUEHTAIINH.
-Pa3Burne MOTHBAIIMK K OBIAJICHUIO KYJIBTYPOH aKTHBHOTO MCIIOJIH30BAaHUS CIOBAapel U JIPYTHX MOUCKOBBIX CHCTEM.
OOy4aroIuiCs CMOXKET:
KomMmyHnunkaTuBHbIE
-YMeHHe OpraHu30BBIBaTh Y4eOHOE COTPYIHHYECTBO U COBMECTHYIO JICATENILHOCTh C YYHTENIEM W CBEPCTHHKAMMU;
paboTaTh WHIVBHIYAIbHO W B TpYIIe: HAXOAWTh O0Iee pelleHre W pa3pemarb KOH(IUKTH Ha OCHOBE
COTJIACOBaHMS TO3WIMIA M y4YeTa HHTEPECOB; (OPMYyIHpPOBATh, apryMEHTHPOBATh M OTCTaMBaTh CBOE MHEHHUE.
OOy4JaroIUACS CMOXKET:
-YMeHHEe OCO3HAHHO UCIIOJIb30BaTh PEUEBBIC CPEJCTBA B COOTBETCTBHM C 3ajauell KOMMYHUKAIIUU JUIS BBIPAKCHUS
CBOUX YYBCTB, MBICJIEH U NOTPEOHOCTEN VISl MIJIAHUPOBAHUS U PETYJLILUU CBOEH NESTENbHOCTH; BIaJIleHUEe YCTHON U



MUCHbMEHHOU PEYbI0, MOHOJIOTHYECKON KOHTEKCTHOM peublo.
-DopMUpoOBaHUE U PAa3BUTHEC KOMIIETEHTHOCTH B 00JaCTH HCIOJIB30BaHUS WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH.

l1. IIpeomemnvie pesynomamor:

1) npeacraBieHrne 0 3aKOHOMEPHOCTSX U [MO3HABAEMOCTH SIBJICHUI MPUPOIbl, TOHUMaHUE
00BEKTUBHON 3HAYMMOCTH OCHOB XUMUYECKOW HAYKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHMUS, KOMIIOHEHTa OOl KyIbTYphl U IPAKTHUECKOH 1eATeIbHOCTH YeIOBEKa B
YCIIOBUSX COBPEMEHHOTO OOIIIECTBA; IOHUMAHUE MECTa XUMUU CPEIIU APYTUX €CTECTBEHHBIX

HayK;

2) BnajieHne OCHOBAaMU MOHATUHHOTO arniapaTa i CUMBOJIMYECKOTO SI3bIKa XMMUHU Il COCTABIICHUS
(opMys1 HEOPraHUYECKUX BELIECTB, YPABHEHUH XUMHUECKUX PEAKLMH; BIaJIeHHe OCHOBAMU
xummnueckoit HomeHkiatypsl (IUPAC u TpuBHanbHONM) U yMEHUE UCTIONb30BATh €€ JJIs PELEHUS
y4eOHO-1103HaBaTEIbHbIX 33J]a4; YMEHHE UCII0Ib30BATh MOJIENH JUIsl OOBSCHEHUS CTPOCHUS aTOMOB U
MOJIEKYII;

3) BiajieHue CUCTEMOI XMMUYECKUX 3HAHUN U YMEHUE IPUMEHATh CUCTEMY XUMHUUYECKUX 3HAHUM,
KOTOpasi BKIIIOYAET:

-BOKHENIINE XMMUYECKHUE ITOHATHUS: XUMUYECKUH 2JIEMEHT, aTOM, MOJIEKYJIA, BELIECTBO, IIPOCTOE
U CJIO’KHOE BEILECTBO, OAHOPOAHAS M HEONHOPOAHAs! CMECh, OTHOCUTEIIbHBIE aTOMHAS U
MOJIEKYJISIpHAs MAacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsI Macca, MOJIIPHBIM 00bEM, OKCH,
KHCJI0Ta, OCHOBAHUE, COJIb (CpeHssN), XUMUUECKasl peaKlusl, peakliMi COEIMHEHUS, peaKliun
Pa3IoKEHUs, PEaKIMU 3aMEeILeHHs], peakliui oOMeHa, TerIoBoi 3 ekt peakuuu, 3K30- U
OHJOTEPMUYECKHE PEAKIIMH, PACTBOP, MACCOBAs 10JISI XMMUYECKOT0O JIEMEHTA B COCIUHEHHNH,
MaccoBas 10JI U NPOLICHTHAs KOHLEHTpaUs BEIECTBA B paCTBOPE, AP0 aTOMA, MIEKTPUIECKUI
CJION aToMa, aTOMHasi OpOoUTasb, paANYC aTOMa, BAJIEGHTHOCTb, CTEIIEHb OKHUCIIEHMSI, XUMUUECKast
CBS3b, DJIEKTPOOTPULIATEIBHOCTD, MIOJIIPHAs U HEMOJISIPHAs KOBAJICHTHAs CBSA3b, HOHHAS CBS3b,
MeTaJIJINYeCcKast CBsI3b, KPUCTAJUINYECKAs PeLIeTKa (aTOMHasi, MIOHHAs!, MEeTalInyecKas,
MOJIEKYJISIpHAsi ), UOH, KATHOH, aHUOH, 3JIEKTPOJIUT U HEIEKTPOJIUT, 3JIEKTPOIUTHIECKAs
JMCCOIMALIUS, pEaKI[MM HOHHOTO 0OMeHa, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEaKIiH,
OKHUCJIUTEIb U BOCCTAHOBUTENb, OKACICHUE U BOCCTAHOBJIEHHE, DJIEKTPOJIN3, XHMUYECKOE
paBHOBecHe, 00paTUMbIE U HEOOPAaTUMBbIE PEaKIH, CKOPOCTh XUMHUUECKOH peakliny,
KaTajau3aTop, npeaenbHo nomyctumas konuentpauus (I171K), koppo3ust MeTanos, CIijiaBsl;

-OCHOBOITOJIATAIOIIME 3aKOHBI XUMHUHU: 3aKOH COXPAHEHUSI MaCChl, IEPUOIUIECCKUN 3aKOH
J .. MenneneeBa, 3aK0OH IOCTOSHCTBA COCTaBa, 3aKOH ABOraipo;

-TCOPUU XUMHU: aTOMHO-MOJICKYJISIpHAA TCOPUs, TCOPHUAL BHCKTpOHHTH‘{CCKOﬁ Jucconuanuu,
MNpEaACTaBJIICHUA O HAYYHBIX METOJJaX IMO3HAHHA, B TOM YUCJIC OKCIICPUMECHTAJIbHBIX U
TCOPCTUUCCKUX METOJAX UCCIICAOBAHUA BCUICCTB U U3YUCHUS XUMHWYCCKUX peaKuHﬁ;

4) npencraBieHUE O MEPUOINYECKON 3aBUCIMOCTH CBOMCTB XMMHUECKUX 3JIEMEHTOB (paanyc
aTOMa, 3JIEKTPOOTPULIATENBHOCTD), POCTHIX U CIOKHBIX BELIECTB OT MOJIOKEHUS JIEMEHTOB B
[Tepuoanueckoii cucreMe (B MaJlbIX EPUOAAX U TIIaBHBIX MOATPYIINAX) U AIEKTPOHHOTO
CTPOEHUS aTOMa; YMEHUE O0BACHATH CBSI3b MOJIOXKEHU 1eMeHTa B [lepuonudeckoil cucteme ¢
YHUCIIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa,
o0I111ee YnCII0 3JIEKTPOHOB), PACHpeIeIeHUEM JIEKTPOHOB 110 SHEPreTUYECKUM YPOBHSIM aTOMOB
NEPBBIX TPEX MEPUOJIOB, KAJUS U KalbLU; KIacCU(PUIUPOBATH XUMHUUECKHE HJIEMEHTHI;

5) yMeHue KaaccuPUIMPOBaTh XUMUYECKUE SJIEMEHTHI, HEOPraHUUYECKHE BEIECTBA U
XUMUYECKHUE PEAKIINH; ONPEIEIISITh BAICHTHOCTh U CTETIEHb OKHCIICHUSI XUMUYECKHUX 3JIEMEHTOB,
BU/JI XUMUYECKOM CBSI3U M TUI KPUCTAJUIMUECKOI CTPYKTYpPHI B COETUHEHUSIX, 3apsi HOHA,



XapaxkTep Cpe/ibl B BOJHBIX pacTBOpPaxX BEIIECTB (KUCIOT, OCHOBAHUI ), OKUCITUTENb U
BOCCTAHOBUTEIIb;

6) yMEHHE XapaKTepu30BaTh (PU3NUECKUE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI,
030H, BOJIOPOJ, I'paduT, aima3, KpeMHUi, a30T, pochop, cepa, XJIop, HaTpuH, Kalluil, Maruuii,
KaJbIU{, ATIOMUHHIA, J)KEJI€30) U CII0XKHBIX BEIECTB, B TOM YHCIIE UX BOJHBIX PaCTBOPOB (BOAA,
aMMMaK, XJIOpOBOAOPOJ, CEPOBOAOPOA, OKCUJIbI U TUAPOKCH Bl MeTa/uIoB | - IIA rpymm, anmoMunus,
menu (II), munka, sxenesa (11 u I1I), okcuas yraepoaa (II u IV), kpemuus (IV), asora u pocdopa (111 u
V), cepsl (IV u VI), ceprucras, cepHas, a30TucTas, a3otHas, GpochopHas, yrojbHasi, KpeMHHEBAs
KHCJIOTA U X COJIM); YMEHHE MIPOrHO3UPOBATh U XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH
OT UX COCTaBa U CTPOEHUS, IPUMEHEHHUE BELIECTB B 3aBUCMOCTH OT UX CBOWCTB, BO3MOXHOCTb
INPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3INYHBIX YCIOBUSAX, BIMSIHNAE BEIIECTB U XUMUYECKUX
IPOLIECCOB HAa OPTaHU3M YEJIOBEKA M OKPYKAIOLLYIO IPUPOIHYIO CPEAY;

7) yMEHHE COCTaBJIATh MOJEKYJISIpPHbIE M HOHHbBIE YPABHEHMsI peakMii (B TOM YHCIIE peaKiii
MOHHOTO 0OMEHA 1 OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN ), MILTIOCTPUPYIOIINX
XMMHUYECKHE CBOMCTBA U3YyUEHHBIX KJIACCOB/TPYII HEOPIraHUYECKUX BEILECTB, B TOM YHUCIIE
MOJITBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMM;

8) yMeHue BBIYUCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XMMHMYECKOT'0 3JIEMEHTA B COEIMHEHUH, MaCCOBYIO JI0JII0 BEIIECTBA B PaCTBOPE,
KOJINYECTBO BELIECTBA M €r0 Maccy, 00beM Ia30B; yMEHUE IPOBOAUTh PACUEThl IO YPaBHEHUAM
XUMHUUYECKHUX PEAKLMH U HAaXOAUTh KOJIMYECTBO BEILIECTBA, 00bEM U MAcCy PeareéHTOB WU
IIPOJYKTOB PEAKLUHY;

9) BazieHne OCHOBHBIMU METO/IaMU HAy4HOTO MTO3HaHUs (HaOIt0IeHue, U3MEPEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHKE) IPU N3YUEHHUH BEUIECTB U XUMUYECKUX SIBJICHUM; yMEHHE
chopMynupoBaTh NPoOIEMy U IPEIOKUTH IyTH €€ pelleHHs; 3HAaHUE OCHOB Oe30IacHOM
paboThl ¢ XMMMUYECKUMH BEIIECTBAMU, XMMHUECKOH MOCY10i U 1a00paTOpHBIM 000y I0BaHHUEM;

10) HanmuuMe MpaKTUYECKUX HaBBIKOB IJIAHUPOBAHUS M OCYLIECTBICHHUS CIIEIYIOIINX
XUMHUYECKHUX DKCIIEPUMEHTOB:

-U3y4YeHHUEe U OnrcaHue (PU3NUIEeCKUX CBOMCTB BEILECTB;

-03HaKOMJIEHHE ¢ (PU3MUECKUMHU U XUMUUYECKUMU SIBJICHUSIMU;

-OIBITHI, MJUTFOCTPUPYIOIINE IPU3HAKU IPOTEKAHUS XUMUYECKUX PEaKIU;

-U3y4eHHUE CIIOCOO0B pa3JIeIeHUs] CMeceif;

-[I0JIy4YE€HUE KUCIIOPOJIa U U3YyYEHUE €TI0 CBOMCTB;

-II0JIy4E€HUE BOJOPOJA U U3YYECHHUE €0 CBOWCTB;

-II0JIyYEHHE YTIIEKUCIIOrO ra3a U U3y4eHUe €ro CBONCTB;

-[I0Jy4€HNE aMMHAKa U U3YYEHHUE €T0 CBOMCTB;

-[IPAUTOTOBJICHUE PACTBOPOB C OIPENEIECHHON MAaCCOBOM J10JI€M paCTBOPEHHOTO BEUIECTBA;
-MCCJIEJOBAaHUE U OIIMCAaHUE CBOMCTB HEOPraHUYECKHUX BEIECTB Pa3JIMYHBIX KIIACCOB;

-IPUMEHEHNE WHAUKATOPOB (JIAKMYyCa, METUJIOpaHka U (eHoIpTaICHHA) JUTs OTpeICTICHUS



XapakTepa cpezibl B paCTBOPaxX KUCJIOT U LIEI0YEH;

-U3y4YCHUEC B3aHMOHeﬁCTBHH KHCJIIOT C M€TaJllIaMH, OKCHJaMH METAJLJLIOB, paCTBOPUMBIMU U
HCPAaCTBOPHUMBIMH OCHOBAHUAMU, COJIAMU,

-MIOJTy4YE€HHUE HEPACTBOPUMBIX OCHOBAHUM;
-BBITECHEHHE OJHOI'0 METaJljla IPyrUM U3 pacTBOpPaA COJIH;
-rccreoBaHue aM(pOTEepHBIX CBOWCTB I'MIPOKCH/IOB AIFOMUHHUS U [IUHKA;

-pellIeHrE YKCIEPUMEHTAIIBHBIX 3a7a4 Mo TeMe «OCHOBHbBIE KJIAaCChl HEOPTaHUYECKUX
COCIUHCHHID;

-pCIICHUC SKCIICPUMECHTAJIBHBIX 3a1a4 I10 TEMC <<3HCKTpOJII/ITI/I‘-IeCKa$I JUCCOoranus,
-PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a1a4 I10 TCMC «BakHen1e HeMeTauIbl U UX COCANHCHUA,
-PCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4 I10 TCMC «BakHene MeTajibl 1 X COCANHCHUA,
“XUMHUYCCKUC DKCIICPUMCHTBI, HJUIFOCTPUPYIOLINUEC ITPU3HAKU ITPOTCKAHU A peaKI_II/Iﬁ HOHHOI'O O6M€Ha;

-Ka4eCTBEHHBIC PEaKIIMU Ha MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HOHBI: XJIOPHI-, OPOMHU/I-,
uou -, cyabdart-, pocdar-, kapOOHAT-, CHIINKAT-AaHUOHBI, THIPOKCUI-UOHBI, KATHOHBI aMMOHMUS,
MarHusi, KaJublus, aTIOMUHES, jKene3a (2+) u xkenesa (3+), meau (2+), IMHKA;

-yMEHUE MPEeACTABIATh PE3YIbTaThl IKCIEPUMEHTA B () OpME BBIBOJIOB, 10KA3aTENbCTB, IPa(UKOB
Y TaOJINI] ¥ BBISBJIATH SMIIMPUUYECKHE 3aKOHOMEPHOCTH;

11) Bnanenue mpaBuaamMu 6€30MacHOr0 OOpAIEHUs C BELIECTBAMH, HCIOIb3yEMBbIMU B
MOBCEHEBHOM JKU3HU, TPaBUIAMU MIOBEJCHUS B LENIAX cOEpEKEHUS 30POBbS M OKpYXKaroIei
IPUPOJIHON cpesibl; HOHMMaHue Bpeaa (ONacHOCTH) BO3/IEUCTBUS Ha )KUBbIE OPTaHU3MBbI
OTIpeIeNIEHHBIX BEILECTB, CIIOCOOOB YMEHBIICHUS U MPEIOTBPAILEHHs UX BPEIHOTO BO3CHCTBHUS;
MOHMMAaHNE 3HAYEHUS )KUPOB, OEJIKOB, YIJIEBOJOB JUIsl OpPraHu3Ma 4eJIOBEKa;

12) BajgeHrie 0CHOBaMM XMMHUYECKONH I'PaMOTHOCTH, BKJIFOUAIOIEH YMEHUE PaBUIBLHO
UCIOJIb30BaTh U3yUYEHHBIE BEIIECTBA U MaTepHalibl (B TOM YHCIIEe MUHEPAJIbHBIE YA0OpEHHUS,
METaJIJIbl U CIIABbI, IPOJIYKTHI NEPEPAOOTKU MPUPOIHBIX HCTOYHUKOB YIIIEBOAOPOIOB (yTIJIs,
INPUPOHOTO ra3a, Heh)TH) B OBITY, CETHCKOM XO3AHCTBE, Ha MPOU3BOICTBE;

13) ymeHue ycTaHaBIMBATh CBSA3U MEK/Y PEeabHO HA0MI0JaeMbIMU XUMUYECKUMH SIBJICHUSMU U
MpOLEeCCaMU, TPOUCXOIAIIMMH B MAaKpO- U MUKPOMHUPE, OOBSICHITH MPUYUHBI MHOT000pa3us
BEIIIECTB; YMEHHE HHTETPUPOBATh XUMHUECKUE 3HAHUS CO 3HAHUAMU JAPYTUX y4eOHBIX
IIPEAMETOB;

14) npeacraBnenue o chepax npodhecCUOHATHHON ASSITENFHOCTH, CBA3aHHBIX C XUMUEH U
COBpPEMEHHBIMHA TEXHOJIOTUAMHA, OCHOBAHHBIMH Ha JOCTHXXCHUAX XUMHYECKOH HAyKH, 4TO
MO3BOJIUT OOYUAIOLTUMCS pacCMaTPUBATh XUMHIO Kak chepy cBoer Oynyiien mpodheccuoHambHoi
JEATETLHOCTH M CIeTIaTh OCO3HAHHBIN BHIOOP XUMHUHU KaK TPO(HIIBHOTO MpeaMeTa TIPH IMEePEexo/ie
Ha YPOBEHb CpeIHero o0I1ero o0pa3oBaHus;

15) nanuyue onbITa pabOTHI C Pa3IMYHBIMU UCTOYHUKAMH HH(OpPMAIMK IO XUMUH (HAy4IHAs U
HaY4YHO-TIOMYJISIpHAst IUTEepaTypa, CJI0BApH, CIPAaBOUYHUKU, HHTEPHET-PECYPChI); YMEHHUE
00BEKTHBHO OILICHUBATH HH(POPMAITUIO O BEIIECTBAX, UX MPEBPAIICHUAX U MPAKTUIECKOM



IMPUMCHCHHUH.

Conep:kanue nporpaMmmbl
Xumus 8 kiace
(68 yacoB, 2 yaca B HeleII0)

Tema 1. HauanbHble moHsATHS ¥ 3aKkoHbI xumuu (20 yac)

Tena u BemiectBa. CBOHCTBa BeIIECTB. JTAJOHHBIE (DU3UYECKHE CBOWCTBA BEIIECTB.
Marepuainsl 1 MaTepuaioBeieHue. Poib XuMuM B )KM3HU COBpeMEHHOro odmiectBa. OTHOIIEHHE
o011ecTBa K XUMHUH: XeMOpUIIus U XeMohoOousi.

Mertoabl usyuenust xumuu. HaOmropenue. Oxcnepument. MonenupoBanue. Mopenu
MaTepUajIbHbIe U 3HAKOBbIE UM CUMBOJIbHBIE.

I'aspl. XKuakoctu. Teepasle BemecTBa. B3anmHble mnepexojpl MeEXy arperaTHbIMU
COCTOSIHUSIMH BEIIECTBA: BO3IOHKa (CyOnuMaIus) u aecyonumManus, KOHIeHCcalus U CllapeHue,
KPUCTAJIIIN3alus U IUIABJICHUE.

@usnyeckue ApieHusA. YucTele BeniecTBa U cMeCH. ' OMOreHHBIE M FETEPOTreHHBIE CMECH.
Cmecu razooOpasHble, xuakue u TBepable. CrocoObl pa3/ieleHHs] CMECEl: NEeperoHka, Wiu
TUCTWUISIMS,  OTCTaWMBaHWE,  (WIBTPOBAHWE,  KPUCTALIM3AIMS  WIA  BBIIApUBaHUE.
Xpomarorpadus. [Ipumenenue 3Tux cnocoOoB B 1a00PaTOPHON NMPAKTHKE, HA TPOU3BOJICTBE U B
ObITY.

XUMUYECKUE DJIEMEHTBl. ATOMBI M MOJIEKynbl. IIpocTele M ClOXHBIE BeELIECTBA.
Amotponus Ha nmpuMepe Kuciaopoaa. OCHOBHBIE MOJIOXKEHUS aTOMHO - MOJIEKYJISIPHOTO YYEHHS.
Honsl. BemecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS.

3HakM (CHMBOJIBI) XUMHUYECKUX 3JIeMeHTOB. HWH(popmanus, KOTOPYHO HECYT 3HAKH
XUMHUYECKUX JJIEMEHTOB. OTHUMOJIOTUS Ha3BaHUM HEKOTOPBIX XHUMHUYECKHX 3JIEMEHTOB.
[lepuognueckast Tabnuma xuMuyeckux snemeHToB [[. M. MenneneeBa: KOpOTKONEPUOAHBIN U
JUIMHHONIEpUOAHBIN BapuaHThl. [lepuonbl u rpynmnsl. ['1aBHas u noOo4Has MOATPYIIbL, WU A- 1
Bb-rpynnsl. OTHOCUTENIBHAS aTOMHAs Macca.

Xumnueckue ¢opmynbl. MHnekcsl u ko3dduimentsl. OTHOCUTENbHAsT MOJEKYJIspHas
Macca. MaccoBast 70151 XMMHUYECKOT0 3JIeMeHTa B coeinHeHuH. MHpopmalus, KoTopyto HECyT
XUMHYeCcKHe (GOpMYIIb.

BanentHocts. CTpykTypHble (GOpMynbl. XHMHUYECKHE 3JIEMEHTbl C MOCTOSHHOM H
MEPEeMEHHON BaJeHTHOCThIO. BbiBoA (Qopmysbl coeanHeHHs MO BajeHTHOCTH. OmnpeneneHue
BAJICHTHOCTH XHMHYECKOro »3jeMeHTa 1o @opmyne BemiectBa. CocTaBieHUE Ha3BaHUUN
COEMHEHMH, COCTOSALINX U3 BYX XUMHUYECKUX 3JIEMEHTOB, IO BaJIECHTHOCTH. 3aKOH IMOCTOSIHCTBA
COCTaBa BEUIECCTB.

Xumunyeckue peakuuu. PeareHTsl M NpoaykThl peakiuu. [Ipu3Haku XUMHYECKUX
peakuuii. YcioBUS HMX NPOTEKaHUS U INpeKpalieHus. Peakuuy ropeHus. JK30T€pMUUECKHE U
SHAOTEPMHUUECKUE PEAKIIUH.

3aKOH COXpAaHEHMS MaccChl BEIIECTB. XUMUUECKHe ypaBHEHHsI. COCTaBICHHE XUMUYECKUX
ypaBHeHU. MIH}opMaIus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Krnaccudukanys XuMHUYEeCKHX peakiuil 0 COCTaBy M YHCIY PEareHTOB U IMPOJYKTOB.
Tunbel XuMUYeCKHX peakiuid. Peakumum coeauHEHUSs, pa3JIOKEHUs, 3aMelieHus U OOMeHa.
KaranuzaTopsl 1 kaTanus.

JdemoHcTpanmu.
Koaneknusi MaTepuanoB v u3ieuii 3 HUX.



* Mogenu, UCTIONb3yeMble Ha YPOKax (PU3UKHU, OMOIOTUU U TeoTpaduu.

* OOBEMHBIE U MIAPOCTEPKHEBBIE MOAEIN HEKOTOPBIX XUMUYECKHX BELIECTB.

*  Mogenu KpUCTAITUYECKUX PEIICTOK.

* CoOupanue npubopa i NOJTYUYEHHUS Ta3a U IPOBEPKA €ro Ha TePMETUYHOCTbD.

* Bo3sroska cyxoro jbJa, HoJ1a UM HaTaJlnHa.

* ArperarHbl€ COCTOSIHUS BOJIBI.

* Pa3nenenue qByX HECMEIINBAIOIINXCS JKUIKOCTEN C IOMOIIBIO AEIUTENBHON BOPOHKH.

e JlucTHILUIATOP U ero paboTa.

* VYcraHoBKa /Ui GUIBTPOBAHMS U €€ padoTa.

* YcraHOBKa Ui BblIapUBaHUs U e¢ paboTa.

* Kostekuus ObITOBBIX NPHOOPOB Ui GUIBTPOBAHMS BO3IYyXA.

* Paznenenue kpacsimero BeniecTsa Guomacrepa ¢ MOMOIIbI0 OyMakHOM XpoMaTorpaduu.

*  Mojenu aJuIOTPONHBIX MOAUDUKALUEI YTIIepoia U Cephl.

* Ilomy4yeHnue o30Ha.

* TlopTtpetsl . A bepuenuyca u JI. 1. Menneneesa.

* KopoTkoneprnoaHslii U JJIMHHONIEPUOAHBIN BapuaHTsl [lepuonnueckon cucrems /1. U.
Menneneesa

* KoHcTpynpoBaHHeE IIapOCTEPKHEBBIX MOZEIIEH MOJIEKYIL.

* Amnnapatr Kunmna.

* Pasnoxxenune OMxpomara aMMOHHSL.

* [T'openue cepbl U MArHUEBOM JICHTHI.

* TIloprpetrsr M. B. JlIomonocoBa u A. JI. JlaBya3be.

*  OnbIThl, WITIOCTPUPYIOIINE 3aKOH COXPAaHEHUSI MacChl BEILIECTB.

* T'openue pocdopa, pacTBoOpeHHEe MPOAYKTa TOPEHUS B BOJIE M UCCIIEOBAaHUE
MOJIy4YEHHOT'O PacTBOPA JIAKMYCOM .

* BsaumopaencTBHe COISIHON KUCIOTHI C IMHKOM.
* Tlonyuenue ruapoxcuaa meau(Il) u ero paznoskeHue npu HarpeBaHUH.
JlaGopaTopHblie ONBITHI

O3HakoOMJIEHHE C KOJIJIEKIIUEH Tab0paTOpHOM MOCY/IbI.
[TpoBepka mpudopa 115t MOTyUYEeHUsI Ta30B Ha TEPMETHUYHOCTb.
O3HakoMIIEHHE ¢ MHHEpaTaMu, 00pa3yroIIUMU TPaHUT.
[IpuroToBieHre reTepOreHHON CMECH MOPOIIKOB CEPBI U JKEJIe3a U UX PaA3LAEIICHUE.
B3anMopeiicTBre pacTBOPOB XJIOPHUIOB U MOIUIOB KaJus C paCTBOPOM HHUTpaTa cepedpa.
[Tomryuenue ruapokcuna meau(ll) u ero B3anMoaelicTBre ¢ CEpHON KUCTOTOM.
BzaumopenicTBue pactBopa colbl ¢ KUCIOTOM.

ONORWDdDRE

[TpoBepka 3aKoHA COXpaHEHHUs MAacChl BEIIECTB HA MPUMEPE B3aUMOACHCTBHUSA MIECTO0UN U
KHUCJIOTHI.

9. IlpoBepka 3aKOHa COXPAHEHHsS MACCHl BEIIECTB HA MPMMEPE B3aUMOIEHCTBUS INEIOYM M
comu xene3a (11).

10. Paznoxenue nepokcuma BOAOPoOA ¢ TOMOIIBI0 okcuaa mapranna (1V).
11. 3amemenue xene3oM MM B MEIHOM KyIOPOCE.



IIpakTuyeckue padoThl

1.3HaKOMCTBO ¢ J1abopaTopHbIM 000pyaoBaHueM. [IpaBuia TEXHUKH O€30MACHOCTH MPHU paboTe
B KaOMHETE XUMUH.

2.AHau3 NOYBBI.

TEMA 2. Ba:xkHelimue NMpeaACTABUTE/IN HEOPraHUYECKHUX BEIIECTB.

KoanyecrBennbie oTHomeHust B xumun ( 19 yac)

Cocras Bo3ayxa. [Tonstue 06 00bEMHOM 10716 KOMIIOHEHTA IPUPOIHOM Ia30BOi cMecH
— Bo3ayxa. PacueT 00béMa KOMIIOHEHTA Ta30BOM CMECH T10 €r0 00EMHOM JI0JIE U
Ha000pOT.

Kucnopon. O3zon. [Tonyuenue kucnopoaa. Cobupanue u pacrio3HaBaHUE KUCIOPOAA.
XUMUYECKHE CBOMCTBA KUCIOPOAA: B3aUMOJIEHCTBUE C METAJIIIaMH, HEMETAJJIaMH U CJI0KHBIMU
BemectBami. [Ipumenenne kucnopoaa. KpyroBopor kuciaopoja B pupoze.

Oxcuapl. O6pazoBanue Ha3zBaHUM OKCHIOB 10 uX popmyrnam. CocraBienue Gopmyn
OKCHJIOB 10 UX Ha3BaHusM. [IpencTaBuTenn OKCUA0B: BO/Ia M YITIEKUCIIBINA Ta3, HeralIeHas
U3BECTb.

Bognopon B mpupose. @uznyeckue U XUMHYECKHUE CBOMCTBA BOJAOPO/A, €r0 MOJIyYeHUE U
MIPUMEHEHHUE.

Kucnortsl, ux cocras u kinaccudukanus. MUaaukaropsl. Tabnuia pacTBOPUMOCTH.
ComnsiHast ¥ cepHasi KUCIIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Comnm, ux cocTtaB u Ha3BaHus. PacTBopuMocTh coseit B Boae. [IpeacraBurenu comneit:
XJIOpU HaTpus, KapOoHaT HaTpus, pocdar KanbIus.

[TocTostnuas ABoraapo. KonmnuectBo Bemectsa. Monb. MonsipHast macca. KpaTHbie
€IMHUILIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KUJIOMOJIb, MUJUIUMOJIIpHAs U
KWJIOMOJISIPHAs MacChl BELIECTBA.

Pacu€rbl ¢ Hcronb30BaHUEM TMOHATHH «KOJMYECTBO BEILIECTBA», «MOJIIpHAs Maccay,
«TOCTOSTHHAsA ABOTaApPO».

3akoH ABoraJpo. MossipHblii 00beM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS MIIOTHOCTh
OJIHOTO raza Mo Jpyromy.

KpaTHble enuHUIBI U3MEpPEHUS — MIUTUMOJSPHBIA M KUJIOMOJSIPHBIM  00BEMBI
ra3o000pa3HbIX BEIIECTB.

Pacuétel ¢ MCONB30BaHUEM MOHATUN «KOJUYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30By», «IIOCTOSIHHAS ABOTAAPOY.

Pacuérel ¢ MCTONB30BaHUEM MOHATUNA «KOJMYECTBO BEILIECTBA», «MOJSpPHAs Maccay,
«MOJISIPHBIN 00BEM ra30By», «4UCIO0 ABOTAIPO».

I'uapocdepa. Kpyrosopot Bojibl B mpupojie. duzndeckre 1 XUMUYECKHE CBOMCTBA BOBI:
B3aUMOJICHICTBUE C OKCUIAMHU.

OcHoBaHnsA, HX cocTaB. PacTBOpUMOCTh OCHOBaHMM B Boje. VI3MEHEHHE OKpacKu
WHIMKATOPOB B IIENO4YHON cpexae. [IpeacraBurenu mienoyen: THIAPOKCHABI HATPUS, Kalus M
KaJIbLUA.

PactBoputens u pactBopeHHOE BeniecTBo. PacTBopsl. PacTtBopenue. I'naparel. MaccoBas
JI0JIsl pPaCTBOPEHHOTO BeEIeCTBA. PacueThl, CBA3aHHBIE C MCIOJb30BAHUEM IOHATHUS «MacCOBast
JI0JIS1 PACTBOPEHHOTO BEIIECTBAY.

JdemMoHcTpanuu



* OmpeneneHue cojiepkaHus KUCI0pOo/ia B BO3LyXe.
* [lonydenue KucIOpOIa pa3IOKEHUEM IIEpMaHraHaTa Kajlus U epoKcuaa

BOAOpPOJA.

* CobupaHue METOJIOM BBITECHEHHUS BO3yXa U BOBI.

* Pacno3HaBaHue KUCIOpOAA.

* Topenme marawms, xeinesa, yrisi, cepsl U pochopa B KHCIOpOIE.
*  Koiekuus OKCHIOB.

* Ilonyuenue, cobupanue 1 pacro3HaBaHue BOJOPOAA.

* Topenue Bogopona.

* BzaumopeiictBrue Bogoposaa ¢ okcuaom meau(1l).

* Komekuus MUHEpalbHBIX KUCIIOT.

* [IpaBuno paz0aBiaeHMs] CEPHON KUCIOTHI.

*  Komnekuus conei.

* Tabnuua pacTBOPUMOCTH OCHOBAHUMN, KUCIIOT U COJIeH B BOJIE.

* HekoTopble MeTaIIbI, HEMETAJUIBI M COCTMHEHUS KOJIMYECTBOM BellecTBa B 1 MOJib.
* Mozens MOJIIPHOTO 00bEMa ra3000pa3HbIX BELIECTB.

JlabGopaTopHble ONBITHI

12. TlomyrHeHME M3BECTKOBOMN BOJBI IIPH IIPOIYCKAHUM YIIIEKUCIIOTO Ta3a.
13. Tony4enue Bogopona B3aMMOAEHCTBHEM IMHKA U CONISTHON KHMCIIOTEL
14. PacnosnaBaHue KMCJIOT HHIMKATOPAMH.
15. M3menenue OKpacKu MHAUKATOPOB B IIEIOYHOM CpeE.
16. OsnaxkomiieHHe C IpemnapaTamy JOMalIHEH WM HIKOJLHON alTeuYKd — pPacTBOPAMH
IIEPOKCUJIA BOJOPO/Ia, CHUPTOBOM HACTOMKH MOJA W HAIIATBIPHOTO CITUPTA.
IIpakTHyeckune padoThl

3.Ilonyuenue, cobupanue U pacro3HaBaHUE KUCIOPOa.

4.Ilony4yenue, coOMpaHue U paclio3HaBaHUE BOJOPOA.

5.IIpuroroBiieHre paCTBOPOB COJIEH C UX 3aJaHHONU MacCOBOM JOJIEH.
TEMA 3. OCHOBHBI€ KJIACChI HEOPraHu4ecKux coeauHenuii (10 gac)

O060061eHre cBeieHNi 00 OKCHAaX, UX KIAaCCH(PUKAIIUU, HA3BAaHUSIX U

cBoiicTBax. CriocoObl OTYYEHHS] OKCHUIOB.

OcHoBanus, ux KinaccuduKaims, Ha3BaHUus U CBOMCTBA. B3anmoielicTBie ¢ KUCIOTaMU,
KHUCJIOTHBIMHU OKCHJIaMU U COJIsiMU. Pa3nokeHne HepacTBOPUMBIX OCHOBaHHM. CrioCOOBI
MOJTy4YEeHUSI OCHOBAHUH.

Kucnotsl, ux xnaccudukarus v Ha3BaHus. OO0IIHe XUMUYECKHE CBONCTBA KUCIIOT.
B3aumopeiicTBre KUCIIOT ¢ MeTaJUIaMU. DJIEKTPOXUMHUSCKUN PsIJT HAMPSHKEHU METaIOB.
B3auMopeiicTBre KHCIIOT C OKCUAaMU METAJLIOB.

B3aumopeiicTBre KUCIOT ¢ OCHOBAaHUSMH — PEAKIUsl HeUTpanu3amun. B3aumoaeiicTBiue KUCIOT
c consimu. [lomyuenue 6eCKHCIOPOIHBIX U KUCIOPOACOAEPKAIIUX KUCIIOT.

Comm, ux knaccudukanus u cBoricTBa. B3anmojeiicTBre comeit ¢ MeTamiamu,
0COOEHHOCTH 3THUX peakiuii. BzaumoaeicTBue comeit ¢ consimu. ['eHeTnueckue psapl MeTamia u
HeMeTtasuia. ['eHeTnueckas CBsI3b MEKy KJIaCCaMU HEOPTaHMUECKUX BEIIECTB.
JlabGopaTopHbie ONBITHI



17. BzaumopelicTBue okcuma Kanblus ¢ BOJOM.
18. TlomyTHEHUE M3BECTKOBOM BOIEL.
19. Peakuus neiirpanuszanyu.
20. Ionyuenue ruapoxcuaa meau (11) u ero B3anmoelicTBUE ¢ KUCIOTOM.
21. Paznoxenue ruapokcuna meau (11) mpu Harpesanuu.
22. B3auMoIeHiCTBHE KUCIIOT ¢ METAJIIAMM.
23. B3auMOICHCTBHE KUCIIOT C COJISIMHU.
24. O3HaKOMIICHHE C KOJUIEKIIUEH COJICH.
25. B3aumoneiicteue cyinbgara meau(Il) ¢ sxenesom.
26. B3aumoeiicTBIE coJieli ¢ COSIMH.
27. TeneTnueckas CBA3b HAa IIPUMEPE COETUHEHUM MEIH.
IIpakTuyeckue padoThl
6. Penrenue dKCIEpUMEHTAIBHBIX 3214,
TEMA 4. Ilepuoanyeckuii 3axkon u [leprognyeckasi cucteMa XUMHYECKHX

jeMenTOB [I. U. MenaesieeBa u crpoenue aroma (8 4ac)

EcrecTBeHHBIE ceMeNCTBAa XMMHMUYECKHX SJEMEHTOB:IIEIOYHBIE M IIETIOYHO3EMEIbHBIC

METaJUIbl, TaJOreHbl, WHEpTHBIe (Omaropoanbie) ra3el. AMdoOTepHOCTh. AMQpOTEpHbIE

OKCHUJIBI U TUAPOKCHIBbI. KOMIUIEKCHBIE COMH.

Otkpertue J1. U. MenneneeBsiM [leproaudyeckoro 3akoHa ¥ CO31aHUE UM
[Teproarueckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB.

AToMBI Kak Qopma CYIIECTBOBAHUS XHUMHUYECKUX 3JeMEHTOB. OCHOBHBIE CBEACHUS O
CTpOEHHH aTOMOB. JloKa3zaTelnbCTBa CIOXKHOCTU CTpoeHHs aromoB. OmbiTel Pesepdopna.
[InanerapHas MoJieNb CTPOEHHUS aTOMA.

CocraB aTOMHBIX sJ€p: TPOTOHBI, HEUTpoHBI. OTHOCHTENIbHAas aTOMHas Macca.
B3anMocBs3b TOHATHI «TIPOTOH», KHEUTPOHY», KOTHOCUTENbHAS ATOMHAs Maccay.

Mukpomup. InekTpoHbl. CTpoe€HHE JJICKTPOHHBIX YPOBHEH AaTOMOB XUMHUYECKHUX
anemeHToB NeNe 1-20. TToHsiTHE O 3aBEpIIIEHHOM JIEKTPOHHOM YPOBHE.

N3oronbl. ®Pusznueckuii cMmbica cuMBOJUKH [lepuoamueckoit cucremsl. CoBpeMeHHas
dbopmynupoBka [lepuonmyeckoro 3akoHa. V3MeHEHHs] CBONCTB SJEMEHTOB B MEpHOJAX U
rpynnax, Kak (GyHKIHs CTPOEHUS dJIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTuka »3JeMEHTa-MeTalllla W 3JEeMEHTa-HeMEeTaula MO MX TMOJOKEHHIO B
[Tepuonnueckoit cucreme xumuueckux annemeHToB /. 1. Menneneena.

JdemMoHcTpanuu
* Pazmuunbie GopMbI TAOIUIT IEPHUOTUYECKON CUCTEMBI.
* MonenupoBanue nocrpoenus Ilepunoauueckont cucremsl /1. . Menneneesa.
* Mojenu aTOMOB XUMHUYECKHUX AJIIEMEHTOB.
* Mogenu aTOMOB 3JIeMeHTOB 1—3-T0 Ieproa0B
JlaGopaTopHbIe ONBITHI.
28.ITomyuenue aMmpOTEepHOTO THIPOKCHIA U UCCIEIOBAaHUE €TI0 CBOMCTB.



Tema 5. Xumuueckasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBHTEIbHBIE

peakuuu (11 gac)

Honnast xumMudeckasi CBsi3b. VIOHBI, 00pa3oBaHHBIC aTOMAMH METAJUIOB U HEMETaJLIOB.
Cxembl 00pa30BaHUsS MOHHOW CBSI3M NIl OMHAPHBIX coelNWHEHUH. VOHHBIE KPUCTAJUTHYECKUE
pemieTkr U (HU3MYECKHe CBOWCTBA BEIIECTB C 3THM THIOM pemieTok. [loustue o hopMynnbHOI
€MHULE BEUIECTBA.

KoBanentnas xumudeckast CBsi3b. DIEKTPOHHBIE U CTPYKTYpHBIe popmyibl. KoBaneHTHas
HernoJisipHas cBsi3b. Cxembl 00pa30BaHMS KOBAJCHTHOW CBS3M Ui OMHAPHBIX COETUHEHHI.
MonekynpHble U aTOMHBIE KPUCTAJUIMYECKHE PEUICTKH, U CBOWCTBA BEUIECTB C 3TUM THUIIOM
PEIICTOK.

DIIEKTPOOTPULIATEILHOCTE. PsAn  anexTpooTpunarenbHocTd. KoBasieHTHast mossipHas
XuUMU4ecKas CcBs3b. Jumosias. Cxembl 00pa3oBaHus KOBAJICHTHOMN MOJISIPHOM CBSI3U JIsl OMHAPHBIX
COeIMHEHUI. MOJeKyIsIpHbIE U aTOMHBIE KPUCTAIUNIMYECKHE PEUICTKH, CBOMCTBA BEIIECTB C 3TUM
TUIIOM PEIICTOK.

Meramueckass XUMHYECKasi CBA3b M METAJUIMYECKash KPUCTAUIMYECKasl pereTKa.
CBoiicTBa BEIIECTB C 3TUM TUIIOM pelIeTOK. EnnHas npuposa XuMUYECKUX CBSA3EH.

Crenenb okucinenus. CpaBHEHUE CTEIIEHU OKUCIIEHUS M BalleHTHOCTU. [IpaBuia pacucra
CTEIECHEN OKHUCIICHUSI IO dbopMmynaM  XUMHYECKHUX coenuHeHn. OKUCIUTENBHO-
BOCCTAHOBUTEIbHBIE peakiuu. OrnpeneneHne CTENEeHeW OKHUCICHHMs MJisi  AJIEMEHTOB,
o0pa3yloIMUX BEIIeCTBA PAa3HBIX KJIaccoB. PeaklMu WOHHOTO OOMEHa H OKHUCIHTEIHHO-
BOCCTAHOBUTEJbHBIE peakiuuu. OKUCIUTETh U BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJICHHE.
CocraieHre ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMII METOJOM 3JIEKTPOHHOTO
Oananca.

JMemoncTpanun. Buzaeo dparmeHTs! U cnaiiapl «MloHHAsE XUMU4ecKast CBSI3b ».

e Komtekius BeueCTB C MOHHOM XUMHYECKOU CBS3bIO.

*  MoJenu HOHHBIX KPUCTAIIMYECKUX PELICTOK.

*  BuneodparmenTsl u cnaiinpl «KoBajgeHTHAas XUMHUECKAst CBSA3HY.

e Kosneknus BenecTB MOJEKYIIPHOTO K AaTOMHOTO CTPOEHUS.

*  Mojenu MOJEKYISPHBIX M aTOMHBIX KPUCTAIUIMYECKUX PEIIETOK.

*  BuneodparmenTs u cnaiiapl «MeTamandeckas XUMHUECKast CBSA3h.

*  Komneknusa «MeTtaisl U CIUIaBbD».

* BsaumojeiicTBHE IIUHKA C CEPOM, CONSTHOM KHCI0TO#, Xaopuaom meau (I1).
* J'opeHue MarHus.

* BsauMmoaeilicTBuE XJIOPHON U CEPOBOJOPOIHON BOJBI.

e JlaGopaTopHblie ONBITHI 29. V3roToBJeHHE MOJIENH, WILTIOCTPUPYIOIIEH CBOMCTBa
METAJUINYECKOMN CBSI3H.



Conep:xkaHnue NporpaMmmbl
Xumuda 9 kJacce

(68 uacos, 2 yaca B HeIeI10)
Tema 1. [loBTOpeHHE U 00001IIeHHE CBeAeHUIT M0 Kypcy 8 kiacca (5 yac)

Bunapusie coequnenusi. OKcuapl cosieo0pas3yrolre U Hecoaeo0pa3yroIue.
I'unpoxcunpl: ocHoBaHMs, aM(poTepHbIe, KUCIO0ThI. CpeHue, KUCIble, OCHOBHBIE COJIH.

O0600611eHre cBeIeHni 0 XMMUYECKUX peakuusax. Kinaccudukanus XuMU4ecKux peakuit
10 Pa3JIMYHBIM OCHOBAHHIM: COCTaBYy U YHCIY PEarupyomux U 00pa3yronxcs BeUIECTB,
TerioBoMy 3¢ (deKTy, HanpaBICHUIO, U3MEHEHHIO CTETIEHEH OKHCIICHUS JIEMEHTOB,
00pa3yIoIMX pearupyromme BemecTBa, $hase, HCIoIb30BaHUI0 KaTaln3aTopa.

ITonsiTHE O CKOPOCTH XMMHUYECKOMN peakuu. PakTopsl, BIUAIOLINE HA CKOPOCTh
XUMHUYECKUX PEaKLMi: IpUPOJIa pearupyolliyX BEIEeCTB, UX KOHIIEHTpAIMsl, TEMIIEpaTypa,
II0LIa/1b COPUKOCHOBEHM S, HalMuue Katanuzartopa. Karamus.

JdeMoHcTpamun
* (O3HaKOMJIEHHE C KOJUIEKIIUSIMU METAJUIOB U HEMETAILIOB.
* O3HaKOMJIEHHE C KOJUIEKIHUSIMHU OKCUAOB, KUCIOT U COJEH.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOMN pEeaKIIMu OT IPUPObl PEAruPYOLIUX BEILIECTB.
* 3aBHUCHMOCTb CKOPOCTH XUMUYECKON PEAKIIUHN OT KOHLEHTPALUN Pearupyromx
BEIIECTB.
* 3aBUCHUMOCTbH CKOPOCTH XMMUYECKON PEaKUUU OT IUIOLIATN
CONPUKOCHOBEHHMSI PEarupyroLINX BEUIECTB («KHUITSIIUNA CION).
* 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOMN pEeaKIMU OT TEMIIEPATyphl pEarupyroluX BEeLECTB.
JlaGopaTopHble ONBITHI
B3aumopeiicTBue aMMuaka U XJIOpOBOJOPOAA.
Peakuus nertpanuzauu.
Habmtoienue rennoBoro agdexra peakiiuu HelTpanu3arim.
BzaumogeiictBue cepHoii kucimotsl ¢ okcuaom meau (11).
Pa3noxxeHne nepokcua BOAOPOa ¢ MOMOIIBIO KaTanassl KapTodens

o0k owdE

3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT MPUPOJbI PEATUPYIOLINX BELIECTB HA
IIpUMepe B3aUMOJIENCTBUS PACTBOPOB THOCYJIb(aTa HATPUs U XJIopuaa 6apusi, TuocyibdaTa
HaTpPHUSL U COJITHOM KHUCIIOTBHI.

7. 3aBUCUMOCTD CKOPOCTH XMMHYECKON PEAKIMU OT IPUPOJIBI METAIJIOB IIPU UX
B3aUMOJIEVICTBUU C COJITHOM KHUCIIOTOM.

8. 3aBHCMMOCTBL CKOPOCTH XMMHYECKON PEAKIIMH OT IIPUPOJIBI KUCIIOT MPH B3aMMO/IEHCTBHUH
UX C KEJIE30M.

9. 3aBUCHMMOCTBL CKOPOCTH XMMHYECKON PEAKIMU OT TEMIIEPATYPBI.

10. 3aBHMCMMOCTBL CKOPOCTH XMMHMYECKON PEAKIIMU OT KOHIIEHTPAIIUH.

11. 3aBucHMOCTH CKOPOCTH XHMMHYECKOM pEAaKIMH OT IUIOMIAJX  CONPUKOCHOBEHMS
pearupyromumx BeneCTB.

12.  3aBHCMMOCTB CKOPOCTHM XMMHUYECKON PEAKIIUMK OT KaTalu3aTopa.



Tema 2. XuMu4yecKHe peakiuu B pacTBopax Jjekrpoutos (10 gac)

[TonsiTue 00 3NEKTPOJUTUYECKON AUCCOUMALMU. DIJIEKTPOIUTHI U HEDIIEKTPOIHTHI.
MexaHu3M JIUCCOLMALMK  AJEKTPOJIUTOB C Pa3IMUHBIM  XapakrepoMm cBsizu. (CTeneHb
ANEKTPOIIUTHIECKON quccoruanui. CHUIIBHBIC U CITa0BIC DJIICKTPOIIUTHL.

OcHOBHbBIE TIOJIOKEHUSI TEOPUM AJIEKTpONUTHYEeCKo nuccounanuu. Kiaccudukamms
HMOHOB M uX CBoMcTBa. KUCIIOTBI, OCHOBaHUS M COJU Kak 3eKTponuThl. VX knaccuduxanus u
JTUCCOITHAITHS.

OOmue XWUMHYECKHE CBOHCTBA KHCJIOT: H3MEHCHHE OKpPAaCKd  HHIUKATOPOB,
B3aUMOJICHCTBUE C METa/UIaMH, OKCHUJAMU U THAPOKCHUJIAMU METANIOB U  COJISIMH.
MounekynsipHble 1 MOHHBIE (IIOJIHBIE U COKPAILICHHBIE) YPAaBHEHUS pEaKIUil.

XHUMHYECKUH CMBICII COKpAIICHHBIX YpPaBHEHWH. YCIIOBUS MPOTEKAHUS PEAKIUN MEXIY
3JIEKTPOJIUTAMHU JI0 KOHIIA. Psii akTHBHOCTH METaILIOB.

OO0mue XUMUYECKHE CBOMCTBA IIENOYEH: B3aMMOJCIHCTBHE C KHUCIOTaMH, OKCHUAAMH
HEMeTaIJIoB, cojsMu. OOmuMe XUMUYECKHEe CBOIICTBA HEPACTBOPUMBIX  OCHOBAaHUM:
B3aUMOJICICTBUE C KUCIOTAMHU, PA3JIOKEHUE IIPU HArPeBaHUU.

OO0mme XWMHUYECKHE CBOMCTBA CpPEIHUX COJICH: B3aMMOJCUCTBHE C KHCJIOTaMHU,
LIEJI0YAMH, COJISIMU U METAJUIaMH. B3auMoaencTBue KUCIBIX COJIEN CO IIEIIOYaMHU.

I'unponus, kak 0OMeHHOE B3auMMOJEICTBHE coyiel ¢ BOJOW. I'Maponu3 conu CUIbHOIrO
OCHOBaHHUSI W C€JIab0W KHUCIOTHI. ['Maponu3 coiu ciaboro OCHOBAaHUS U CHIJIBHOW KHUCIOTHI.
[xamna pH.

CBoiicTBa KHUCIOT, OCHOBaHUM, OKCUIOB M COJIEl B CBETE TEOPUU 3JIEKTPOIUTUUYECKON
JUCCOIMAIMU ¥ OKUCIIMTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

JdemoHcTpanmu.
* lcnpiTaHu€ BEIIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOAHOCTbD.
*  3aBHCHMOCTD AJIEKTPOINPOBOJAHOCTH YKCYCHOM KUCIIOThI OT KOHIIEHTPALIUH.
* JIBmxkeHHE OKpaIIEHHBIX HOHOB B 3JIEKTPUUYECKOM TI0JIE.
* OmnpeneneHue xapakTepa Cpeibl B paCTBOpax CoOJIeH.
JlaGopaTopHbIe ONBITHI.
13. JTucconmanus caaObIX SIEKTPOIUTOB Ha IPUMEPE YKCYCHOM KUCIIOTBI.
14. ismenenune okpacku HHIMKATOPOB B KUCIOTHOM CpeIE.
15.  Peakuus HeliTpanu3aiuy pacTBopa INEIOYH PA3INYHBIME KHCIOTAMH.
16. Tlonyuennme rugpokcuna Meau (I1).1 ero B3auMoEiCTBIE ¢ PA3IMYHBIMU KUCIOTAMH.
17. Bzaumogneiictue cuabHbIX KUCIOT ¢ okcumoM meau (I1).
18-20. B3aumopeiicTBie KUCIOT ¢ METaJJIaMH.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. Tlony4eHue cTyHs KPEMHHEBOM KMCIOTHI.
23. KauecTBeHHas peakiys Ha XJIOPH/ - UK CyIb(aT-HOHBI
24. I3MeHeHne OKpacKH MHIMKATOPOB B LIEIOYHOM CpeJIE.
25. BzauMoelicTBUE MEN0YeH ¢ YIIIEKHCIIBIM Ta30M.
26. KauecTBeHHAas peakiysi HA KATHOH AMMOHHUSI.
27. Tonyuenune ruapokcuna meau (11) u ero pasnoxenue.



28. BzaumoseiicTBue KapOOHATOB C KUCIOTAMHU.

29. TIonyuenue ruapokcua xenesa(Ill).

30. BzanmoeiicTBre xelnesa ¢ pactBopoM cyibdara meau (I1)

IpakTHYyecKue paGoTsl

1. CgoiicTBa KMCIIOT, OCHOBAaHHU, OKCHIOB M COJIEH B CBETE TEOPUH
3JIEKTPOJIUTHIECKON JUCCOLMAIMU U OKUCIHUTEIBLHO ~BOCCTAHOBHUTENLHBIX PEAKLIUi

TEMA 3. HemeTa/ibl 4 HX coequHeHus (27 yac)

CrpoeHue aToMOB HEMETaUIOB M uX mnojoxkenue B Ilepmoamueckoit cucrteme. Psin
ANEKTPOOTpHULATENbHOCTU. KpucTauinyeckue pemeTrku HEMETallIOB — IPOCTHIX BELIECTB.
Annorponus U e¢ npuurHbl. Pu3nueckue cBoMcTBa HeMeTaIoB. O0IIMe XUMUYECKHUE CBOMCTBA
HEMETAJIJIOB: OKUCIUTENbHbBIE U BOCCTAHOBUTENIbHBIE.

lanmorensl, cTpoeHHe HX aTOMOB U MoOJieKyd. DPuU3NYEeCKMe U XHUMHUYECKHE CBOICTBa
raJloreHoB. 3aKOHOMEPHOCTH U3MEHEHHUs CBOMCTB TaJOT€HOB B 3aBUCUMOCTHU OT UX MOJIOKEHUS B
[lepuoanueckoit cucteme. HaxoxaeHue rajioreHoB B MPHUPOJAE U UX MOIy4YeHHE. JHAUCHUE U
MPUMEHEHHE TaJIOTCHOB.

['amoreHoBOIOpOABI U COOTBETCTBYIOIIME MM  KHUCJIOTBI: IUIABMKOBasi, COJIsSHAf,
OpoMOBOOpOHASI, HOAOBOMOpoaHas. ['amorenuapl. KadecTBeHHBIE peakiuyM Ha TaJOTCHU-
noHbl. [IpuMeHenue coeMHEHNH TraIOreHOB U UX OMOJIOrHYecKas poJb.

Obmas xapakrtepuctuka 3meMeHToB VIA-rpymmbel. Cepa B mpHUpoae U e¢ MOJTydeHHE.
AnnoTponHele MoAU(UKAIMK Ccepbl U HUX CBOWMCTBA. XHUMHUYECKHE CBOWMCTBA cepbl U €€
MIPUMEHEHHUE.

CepoBoJ10pOJI: CTPOECHUE MOJIEKYJIbI, PU3NUECKHUE U XUMUYECKHE CBOMCTBA, MOIy4YeHUE U
3Hauenue. CepoBogopoanas kuciota. Cynbduabl u ux 3HaueHue. JlromuHOPOpPHI.

Oxcup cepsr (IV), ceprucras kuciora, cynbduthl. KauecTBeHHas peakiys Ha CyJIbQUT-
HOH.

Oxcupn  cepol (VI), cepras kucnora, cynbdatsl. Kpucramioruaparel. KavecTBeHHas
peakius Ha Cyib(aT-uoH.

Cepnas KHCIOTa - CUIIBHBINA 21eKTpoauT. CBOICTBa pa30aBIeHHON CEpPHOM KUCIOTHI, KaK
TUMIMYHOW KHUCIIOTHI: B3aMMOJIEHCTBHE C METalslaMH, OCHOBHBIMU M aM(OTEPHBIMH OKCUAAMH,
OCHOBaHUSIMU M aM(OTEpHBIMH THAPOKCHAAMH, cosiMi. KauecTBeHHas! peakiusi Ha Cynb(har-
HOH.

OO6mrast xapakTepucTuka 371eMeHTOB VA-Tpynmbl. A30T, CTpOEHHWE aTOMa U MOJIEKYJIBI.
Ousnyeckue MW XHMHUYECKHE CBOMCTBA M NpPUMEHEHHE a30Ta. A30T B TNPUPOJE U €ro
OumosoruuecKas pob.

AMMHUak, CTpoeHue MOJIEKYIBI U (PU3UYECKHE CBOMCTBA. AMMMayHas BOJA, HAIIATHIPHBIHA
CIUPT, THApPAT aMMHUaka. JIOHOPHO -aKIENTOPHBIM MEXaHU3M OOpa30BaHUs KAaTHOHA aMMOHWUSI.
BoccranoButenpHble cBOMcTBa amMmuaka. Conu aMMOHHMS M HMX TpuMeHeHue. KadecTBeHHas
peaxivs Ha KAaTHOH aMMOHHSI.

Oxcuapl a3oTa: HecoueoOpasyrolIe M KUCIOTHBIE. A30THUCTas KHCIOTa U HUTPUTHI.
A30THas KUCIOTa, €€ Mody4YeHue u cBoiicTBa. Hutparsl.

®ocdop, crpoenue atoma u amtorponus. Docounsl. Pochun. Okecun docdopa(V) u
oprodochopnas kuciaora. Docdatel. Dochopubie ynodperus. MacekTUIHIbL.

OO6mas xapaktepuctuka 31eMeHToB |V A-rpymnmbl: 0COOEHHOCTH CTPOEHUS aTOMOB,



IIPOCTBIX BEILECTB U COCIUHEHUM B 3aBUCHUMOCTH OT IIOJIOXKECHMsI 311€MEHTOB B [lepuonnueckoit
cucremMe. Yriepos. AJIOTPONHbIE MOIU(HUKAIMU: anMma3, rpadut. AMOp(dHBII yriepoa U ero
copra: caka, AaKTHBHPOBAHHBIA yroib. ApjcopOuus. XHUMHYECKHE CBOWCTBa Yriepoja.
Kokcoxumuueckoe Npou3BOJCTBO U ero npoaykius. Kapoumsl.

Okcun yrinepona(ll): crpoenwe MoJeKysbl, IMOJydYeHHE M ero cpoictBa. Okcun
yriuepona(IV): cTtpoeHne MOJEKyIbl, TOJYYEHHE M €ro CBOMCTBA. YrojbHas kuciora. Comm
YrOJILHOW KUCIIOTBI: KapOOHAThI M I'MIpoKapOoHaThl. TexHuuyeckas u nuieBas cona.

Heopranuueckue u opraHudeckue BeUIECTBa. YTIJIEBOAOPOIbl. XMMHUYECKOE CTPOEHHUE
OpPraHMYECKUX BEILECTB, KaK IOPSI0K COEAUHEHHUS aTOMOB B MOJIEKYJIE 10 BAJIGHTHOCTU. MeTaH,
9TaH, KakK IIpeleibHbIE YIJIEBOAOPOAbl. OTWIEH M aleTWIEH, KaK HeNpeaeibHbIe
(HeHachlllleHHbIE) yriaeBoaopoasl. ['opeHue yrieBogoponoB. KauecTBeHHbIE peakuuu Ha
HenpeaeabHble COeTUHEHNs. ICTOUHUKH YIIIeBOIOPOIOB: IPUPOIHBIN a3, He(Th, YTroJb.

Kucnopoaconepxamue coelMHEHHs: CHOUPTHI  (METAaHOJ, O3TaHON,  I[JIMLEPUH),
KapOOHOBBIE KUCIIOTHI (YKCYyCHasi KUCJI0Ta, aMUHOYKCYCHAsi KMCJI0Ta, CTEAPUHOBAst U OJICMHOBAs
KHUCJIOTHI). buosornyeckn BakHbIE BELIECTBA: JKUPBI, INIIOKO3a, OEIKU. DTUIIOBBIN CIUPT, €ro
MoJIydeHne, NpuMeHeHne W (usmonornyeckoe aencTBue. TpEeXaTOMHBIA CHUPT TIUICPUH.
KauecTBenHas peakuus Ha MHOrOaTOMHBIE CIUPTBL. KpeMHHMI, CTpOEHME €ro aToMa U CBOWCTBA.

Kpemnuii B npupone. Cunnnuasl 1 cunad. Oxeun kpemuusi(1Y). Kpemuuesas kucnora u
e¢ COoJIu.

ITponsBoncTBo crexina M neMeHrta. IIpogykuus CHIMKaTHOM IIPOMBILUIEHHOCTH:

ONITHYECKOE BOJIOKHO, Kepamuka, papdop, dasHc.
OnTHyeckoe BOJIOKHO.

Hemerannel B mpupose. @pakiMoHHAash NEPEroHKa >KUIKOTO BO3AyXa Kak crocod
MOJTyYeHUsl KHUCIIopoJia, a3ora, aproHa. [lomyuenuwe dQocdopa, KpemHus, xjopa, Hoja.
DNEeKTPOIU3 pacTBOPOB.

[TosryueHue cepHON KMCIOTHI: ChIPbE, XMMHU3M, TEXHOJIOTHYECKAs CXeMa, METO]T
KMIISIILETO CJI0s, MPUHIUIBI TeINI000MEeHa, MPOTUBOTOKA U UpKyauuu. Oneym. [IpousBoactso
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOTHUYECKAS CXEMA.

JleMoOHCTpaLun

e Kosiexius HeMeTauIoB.

e Mogenu KpUCTAJUIMYECKUX PEHICTOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HaTOp U NMPUHLHUIBI €T0 PadOTHI.

e ['opeHue HEMETaIOB - MPOCTHIX BELIECTB: cepbl, (hochopa, IPeBECHOTO YIIIsl.
e OO0pa3lbl TaJIOTEHOB - MPOCTHIX BEIECTB.

e BzanMopelicTBHE TaJOTEHOB ¢ METAJUIAMH.

e BriTecHeHue xjopa OpOMOM WM HOfa U3 pacTBOPOB UX COJIEH

e Kosutekuus npupoaHbIX COEINHEHUH XJI0pa.

e BsaumoaeilicTBuE Cephl C METAIIIIAMH.

e ['opeHue cepbl B KUCIOPOAE

o Komnekus cyabGUAHBIX py/I.

e KauecTBeHHas peakiys Ha CyIb(UI-HOH

e OO0ecuBeurBaHNE OKPALLICHHBIX TKAHEW U LIBETOB CEPHUCTHIM I'a30M.

e B3saumonelicTBuE KOHLIEHTPUPOBAHHON CEPHOU KHUCIIOTBI C MEMIBIO.



OOyrinBaHue OPraHMYECKUX BEIIECTB KOHIICHTPUPOBAHHOW CEPHON KUCIOTOM.
Huarpamma «CocTaB BO3AyXay.

Buneodparmentst u cnaiinel «IItnusu 6a3ape».

[Tonyuenue, cobupanue u pacno3HaBaHHE aMMHUAKa.

Paznoxxenue 6uxpomara aMMOHHS.

B3anMozeincTBre KOHIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIBIO.

['openune uvepHoro nopoxa

PasnosxeHne HuTpara Kanus U TOpeHHE IPEBECHOTO YyroJIbKa B HEM

OO0pa3ibl NpUPOIHBIX coenuHeHuit Gpocdopa.

I'openue hocdopa Ha BO3IyXe U B KUCIOPOJE.

[Tonyuenue 6emoro ¢ochopa u UCTIBITAHNE €TI0 CBONCTB

Komnnexkuust «O6pa3ipl MpUPOIHBIX COSTUHEHUN YTIepOIa

[Toptper H. 1. 3enunckoro. [lornomenre akTHBUPOBAHHBIM YIJIEM pacTBOPEHHBIX
BELIECTB UJIU ra30B.

VYeTpoiicTBO MpOTUBOTa3a.

Monenu MoeKys1 MeTaHa, 3TaHa, 3TUIEHA U alleTUJICHA.

BsaumopeiicTBue sTuieHa ¢ OpoMHOI BOJIOM U pacTBOPOM MepMaHraHaTa Kajus.
OO011re XuMHUYeCKUue CBOMCTBA KUCIIOT Ha TPUMEPE YKCYCHOU KUCIOTHI.
KauecTtBenHas peakuus Ha MHOTOaTOMHBIE CITUPTHIL.

Komnexuust «O6pa3isl MpUPOIHBIX COSTMHEHUI KPEMHHUS.

Komnnekuus crekia, kepaMUKH, LIEMEHTA U U3/I€JIUN U3 HUX.

Komnnekuust npoayKuuu CUIMKaTHONW MPOMBIIIUIEHHOCTH.

Buneodparments! u cnaiinbl « Ipou3BoACTBO CTEKIa U [IEMEHTay.
Komnexknus «1IpupogHeie coeTMHEHUS HEMETAIIOB.

Buneogparments! u cnaiinpl «@pakioHHas EpPEeroHKa KUAKOTO BO31yXa»
Buneogparments! u cnaiinel «Ilonyuenne Boiopoia, KUCIOPOAA U raJloTEHOB
JIEKTPOIUTUYECKUM CIIOCOOOM).

Mopenu anmnapatoB AJ1s IPOU3BOACTBA CEPHOM KUCIIOTHI.

Mopenp KUISAIEro CIiosl.

Mopaenb KOJIOHHBI CHHTE3a aMMHAKA.

Buneodparments! u cnaitbl «I [pon3BoACTBO CEPHOI KUCIOTHI».
Buneogparments! u cnaiiast «I[Ipon3BoacTBO aMMHaKay.

Konnexnust «Coipbe 7151 TOTYISHHS CEPHON KUCIOTHI».

JlabopaTopHbIe ONBITHI

31.
32.
33.
34,
35.
36.
37.

Pacnio3naBaHue raJloreHUA-HOHOB.

KavecTBeHHbIE peakiy Ha CyIb(paT-uOHBI.

KauecTBeHHas peakius Ha KATHOH aMMOHMUSI.

XUMHYECKUE CBOMCTBA A30THOM KUCIOTHI, KaK AJIEKTPOJIATA.
KauecTBennslie peakiyu Ha pocdar-uoH.

[Tomy4yenue v cBOWCTBA YTrOJIBHOW KHCIIOTHI.

KavecTBenHnas peakuus Ha KapOOHAT-HOH.



38. Tlponyckanue yrieKuCloro ra3a 4epes pacTBOp CUIIMKATA HATPHL.
IpakTuyeckne padoTsl

2. Uzy4enne CBOMCTB CONSHON KUCIIOTEL

3. U3ydeHune CBOMCTB CEPHOM KUCIIOTHI.

4. TTonyyeHne aMMUaKa U H3y4EHHE ETO CBOMCTB.

5. TMonyuenue yriaekueioro ra3a i u3yueHue ero CBOMCTB.

Tema 4. Meraibl 1 ux coequHenns (17 gac)

ITonoxenue wmeraioB B Ilepuonnueckon cucreme xumudeckux siaemeHtoB [I. M.
MeHneneeBa, CTpO€HHE MX aTOMOB M KPUCTAUIOB. MeTrauiMueckas CBA3b M MeETalNIMYecKast
KpUCTaJUIMYECKasi pemeTka. Ou3nyeckre CBOMCTBA METAIOB: AJIEKTPO- U TEIUIONPOBOJHOCTD,
OTpaXkarolas CoCOOHOCTh, MIIACTUYHOCTh. CIJIaBbl UEPHBIE U LIBETHEHIE.

Meramibl Kak BOCCTAHOBHUTENU. OJIEKTPOXUMHUYECKUU psi HampsbkeHuid. B3ammopeiicTBue
METAJIJIOB C HEMeTaJllIaMH, OKCUJIaMH, KUCIIOTaMH, COJIIMU. AJIFOMUHOTEPMHUS.
CtpoeHre aTOMOB M TPOCTHIX BEIIECTB IIEJIOYHBIX METAUIOB. 3aBHCUMOCTh (U3UYECKUX U
XUMHUYECKUX CBOMCTB LIEJIOYHBIX METAJUIOB OT 3apsAJI0B sAep UX aTOMOB. OKCHUJIBI U TUIPOKCHUIbI
LIEJIOYHBIX METAJJIOB, UX IOJIy4€HHE, CBOMCTBA, MpUMEHEHHE. BakHellue conu IIeIOYHbIX
METaJUIOB, UX 3HAYEHHUE B KUBOU U HEKUBOI MPUPOJIE U B )KU3HU YEIIOBEKA.
CrpoeHue aToMOB M MPOCTHIX BEIIECTB ILIEJIOYHO3EMEIbHBIX METAJJIOB. 3aBUCHMOCTD
(GU3NYECKUX W XUMHUYECKHUX CBOWCTB MIETOYHO3EMENIBHBIX METAIIOB OT 3apsAoB siep WX
aToMOB. OKCHIbl U THUAPOKCUABI LIEIIOYHO3EMEIbHBIX METAIIOB, UX IOJYyY€HHUE, CBOWCTBA U
npuMeHeHue. BaxHelne coiau MEI0YHO3EMENbHBIX METAJUIOB, UX 3HAY€HHE B IMPHUPOJAE U
XKU3HU yenoBeka. KapOoHaTsl v ruipokapOOHATHI KAJIbLIKS.
JXecTtkocTh BOABI: BpeMeHHas W MocTosiHHasg. CrocoObl YCTpaHEHHs BPEMEHHOH »KECTKOCTH.
CriocoObl ycTpaHeHHs] TOCTOSHHOM >keécTkocTU. MonuTsl. CoeMHEeHHs alllOMUHUS B MPHUPOJIE.
XumHuueckue cBoiicTBa amoMuHUS. OCOOEHHOCTH OKCHJa W TUAPOKCHIA aJIOMHHMS Kak
aM(OTEepHBIX coeMHEHNN. BaxkHelmue con anoMuHus (XJI0pu, cyibdar).
OcobenHocTu CTpoeHus aToMa kesesa. JKene3o B npupojie. Baxueitmme pyas sxeneza. OKCUIbI
u rugpokcuanbl kenesa(ll) u xenesa(Ill). Conu xeneza(ll) u xeneza(Ill). ObnapyxeHrEe MOHOB
KaTHOHOB JK€Je3a B pacTBOpE. 3HAUEHHUE COEIMHEHUH JKEeTe3a.
Koppo3us xumuueckas 1 3JIeKTpOXUMHUYecKasl. 3allliTa METAJUIOB OT KOPpOo3uK. MeTasuibl B
npupojie: B cBOOOIHOM BUJIE U B Buje coeauHenuil. [Tonsatue o metamnypruu. YeépHas 1 LBeTHas
Metamutyprus. [lupomeramnyprusi, rTuApOMeTauTyprusi, 3IeKTpoMeTayprus. JloMeHHbIi
nporecc. [lepepaboTka yyryHa B cTaigb. IJIEKTPOJIN3 PACIIIIaBOB.
JdemMoHcTpanuu

* BzaumopeincTBue HaTpUs, TUTUA U KaJIbLUs C BOJIOH.

* T'opeHue HaTpUsl, MarHus U XkKeje3a B KUCIOPOJE.

* Bcnblmka TEpMUTHOM CMECH.

* BzaumopeiicTBre cMeCH MOPOIIKOB CEPHI U KENe3a, IMHKA U CEPHI.

* BsauMozeicTBUE AIIOMUHHUS C KMUCIIOTAMU, I1EJI0YaMH U BOJOM.

* BsaumopeiicTBue XKeie3a U MEAU C XJIOPOM.

* BsaumognelcTBUe MEIU ¢ KOHIEHTPUPOBAHHOW CEPHOU KUCIIOTOM U a30THON KUCIOTOU



(pa36aBieHHOM U KOHIIEHTPUPOBAHHOM ).
* Okxpacka [JJaMEHHU COEIMHEHUSMH IIEJIOYHBIX METAJUIOB.
* Okxpacka [JIaMeHH COEIMHEHUSIMH IIETOYHO3EMENIBHBIX METAILJIOB .
¢ [ amnreHue U3BECTH BOIOU.
* JlomyueHue KECTKON BOJbI B3aUMOJIEUCTBUEM YIJIEKUCIIOTO T'a3a C U3BECTKOBOM BOJIOM.
* VcrpaHeHHE BpEMEHHOMN )KECTKOCTH KUTITYCHHEM U T00ABKOW COJIBI.
* VcrpaHeHHE MTOCTOSHHOM KECTKOCTH JOOABKOM COIBI.
*  VoHUTHI ¥ IPUHIUN UX JeHCTBUS (BUIEO(PArMEHT).
*  Kouekuus NpupoJHbIX COeIUHEHUN aIFOMUHHS.
*  BugeodparmenTsl u crnaiapl «OKCUI ATFOMUHUS B €T0 MOTU(PUKAIIAN.
* Tlonydyenue am¢poTepHOro TUAPOKCUIA ATIOMUHUS U UCCIIEIOBAaHUE €r0 CBOMCTB.
*  Komnekus « XuMU4YECKHE UCTOYHUKH TOKAY.
* Pe3ynpTaThl ATUTENBHOTO SKCIEPUMEHTA 110 U3YYEHUIO KOPPO3UH CTATBHBIX U3/ETIHIl B
3aBHCHUMOCTH OT yCJIOBHI MPOIIECCOB.
* Boccranosnenue meau u3 okcuga meau(Il) Bogopogom.
* BuneodparmenTsl u cnaiiasl «I[Ipous3BoicTBO UyryHa U CTalm».
*  BuneodparmenTsl u cnaiifpl «3aenus U3 4yryHa u cTaim.
*  BuaeodparmenTsi u cnaiiabl «I[Ipou3BOICTBO aTIOMUHUSY.
JlabGopaTopHble ONBITHI
39. BzaumopeiictBue xenesa ¢ pactBopom cyiabdara meau(ll).
40. ITonmyueHre U3BECTKOBOM BOJIBI U OTIBITHI C HEH.
41. TTonmyuenne ruapokcuos xeine3a(ll) u (III).
42.KauecTBeHHbIE PEAKIMH HA KATHOHBI JKeJIe3a
IIpakTnyeckne padoTsl
6. TlomydeHune KeCTKON BOJBI M CIIOCOOBI €€ YCTPAHEHHUS.
7. Pemienue 3KCIEPUMEHTAIBHBIX 324 110 TeEME «MeTallIbl».

Tema 5. Xumus n okpy:xawomas cpega (2 yac)

CrpoeHnue 3eMi: s,1po, MaHTHsI, 3eMHasl KOpa, UX XUMHUYECKU cocTaB. JIutocdepa u ee
XuMHUeckuil coctaB. Munepaisl. Pynel. Ocagounsie noposibl. [lose3Hble uckomnaeMsle.
XuMu4eckuil coctaB ruipocepbl. XUMHUYECKUI cOCTaB aTMOC(EPHI.

VIcTOYHHMKM XUMHYECKOTO 3arps3HEHUs OKpYXkarolei cpeibl. [ 1o6anbHbIe H9KOTOTHYecKre
pOOJIEMBI YEJIOBEUECTBA: MAPHUKOBBINA 3 (PEKT, KUCITOTHBIE TOKAH, O30HOBBIE JIBIPHI.
MesxayHapoIHOE COTPYAHUYECTBO B 00JIACTH OXPaHbI OKPYKAIOIIEH Cpebl OT XUMUYECKOTO
3arpsA3HeHus. «3eleHas XUMUs.
JleMoHCcTpPaL UK

*  BuneodparmenTsl u cnaiipl «CTpoeHue 3eMiI U €€ XUMUYECKHUM COCTaB».

* Komieknus MAHEpaIOB U TOPHBIX TOPOJ.

*  Komnekuust «Pyasl MeTaniosy.

*  BuzneodparmenTs 1 cnaisl «I 1o6anbHbIe 3KOIOTHYECKHE TPOOIEMBI YEIIOBEUECTBAY.
JlabopaTopHbIe ONBITHI
44, Vizyuenue rpaHura.



Tema 6. O6001IeHNE 3HAHUI 110 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
MoaroroBka k OCHOBHOMY rocy1apcTBeHHOMY dk3aMeHy (7 4ac)

CrpoeHne aToMa B COOTBETCTBUH C IOJIOKEHUEM XMMHUECKOT0 3jieMeHTa B [lepuonnyeckoit
cucreme. CTpOeHHE BEIIECTBA: XUMUYECKasl CBSI3b M KPUCTAIUIMYECKUE PEICTKU. 3aBUCUMOCTD
CBOWCTB 00pa30BaHHbIX 3JIEMEHTAMH IIPOCTHIX BELIECTB (METAIJIOB, HEMETAIJIOB, OJArOPOIHBIX
ra3oB) OT MOJIOKEHUs 31eMeHToB B [lepuonuueckoil cucteme. Tunosorus HEOPraHUYECKUX
BELIECTB, JEJICHNE UX Ha Kiacchl ¥ rpynnsl. IIpencrasurenn.

[Ipu3Haky U ycaoBuUs IPOTEKAHUS XUMUUECKUX peaklMi. TUIIOIOrUs XUMHUYECKUX PEaKLUM 110
pa3NUYHBIM OCHOBaHUAM. Peakiiun noHHOTO 06MeHa. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu.

XHMMHMYECKUE CBOMCTBA IPOCTHIX BEIIECTB. XAPAKTEPHbIE XMMUYECKHE CBOMCTBA
coJ1e00pa3yoIuX OKCUIOB, THIPOKCUA0B (OCHOBAaHUM, KUCIOT U aM(pOTEPHBIX THAPOKCHJIOB),

COJIEH.
YueOHo-TeMaTHYeCKHUI MIaH
Ne | HaumenoBanue paznenos (tem) | KomuuectBo B Tom uucine Ha npoBeaeHNE
4acoB I10 [IpakTnueckux KoHTponbHbIX
nporpamme pabor pabot
8 knacc

1 | HauanbHble MOHATHS ¥ 3aKOHBI 20 2 1
XUMHH

2 | Baxneilimme npeacraBuTeNn 19 3 1
HEOPTraHMYECKUX BEIICCTB.
KonnyecTBeHHBIE OTHOILICHUS
B XHMHH

3 | OcHOBHBIE KJIACChI 10 1 1
HEOPraHWYECKUX COCTMHEHUI

4 | Ilepuonuyeckuif  3aKOH U 8 - -
Ilepnonnueckas cucrema
XUMHUYECKUX 3yieMeHTOB /[, U.
MeHeneeBa u CTpoeHHE aTOMa

5 | XuMuyeckas CBs3b. 11 - 2
OKHUCIUATENBEHO - BOCCTAHOBH
TEJIbHBIC PEAKITUU

Hroro 68 6 5
9 knacc
1 [ToBTOpeHME 1 0000MEHNE 5 1

CBEJICHMIA 110 Kypcy 8 kiacca.
XUMHYECKUE Peakiuu

2 | XUMUYECKHUE peaKkiuy B 10 1 1
pacTBopax

3 | HeMeTamasl ¥ UX cOeTMHEHUS 27 4 1

4 | Mertaisl 1 UX COETUHEHHUS 17 2 1

5 | XuMus u okpyKaromas cpeaa 2




6 | O000MEeHE 3HAHUI 10 XUMUU 7 1
32 KypC OCHOBHOM ITKOJIBI.
[TonroroBka k OCHOBHOMY
roCyJapCTBEHHOMY 9K3aMEHY
(0I'D)

Hroro 68 7 4

YYEBHO-METOJANYECKOE OBECIIEYHEHHE
YMK «Xumus. 8 kjiace»
1. Tabpuensn O. C. Xumus. 8 knacc: yueOHUK a1 00meoOpa3oBarenbHbix opranusamuii / O. C. I'abpuenss, U.

I'. Octpoymos, C. A. CnankoB. — M.: [Ipoceemenue, 2020

2. T'aopuensa O. C. Xummia. Meroauueckoe mocobue isg 8 kimacca ydeOHoe mocoOue — Juis
obmeobpazoBarensHbix opranmsammii /| O. C. Tabpuensu, W. B. AkcénoBa, U. I'. OctpoymoB. — M.:
IIpocBemenwne, 2019

3. Taopuensa O. C. Xwumus. COopHUK 3amad M yhnpaxXHeHud. 8 Kiacc: ydeOHOoe TmocoOMe s
obmeoOpasoBatenbHbIx opranusanuii/ O. C. I'abpuensn, U. B. Tpuryouak M.: [IpocBemenne, 2019

4. Taopuensu O. C. Xumusa. Terpaap ans n1abopaTOPHBIX ONBITOB M MPAaKTHUECKUX paboT. 8 kimacc: ydeOHoe
nocobwue urs odmeodpazoBaTenbHbIX opranm3anuii / C. ['abpuensa, U. B. Axcénosa, U. I'. OctpoymoB. —
M.: IIpoceewenue, 2019

5. Tabopuensu O. C. Xumusa. Pabouas Terpagp. 8 kiacc: ydeOHOe mocoOue s 0O0IIeo0pa3oBaTeIbHBIX
oprauum3zarmii / O. C. I'abpuensn, C. A. Cnagkos, . I'. OctpoymoB. — M.: TIpocsenienwue, 2020 r

YMK «Xumus. 9 knaccy

1. Ta6puensa O. C. Xumus. 9 xmacc : yaeOHHUK ais oOrmeoOpazoBaTenbHbix opranuzanuit / O. C.
I'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: Ilpocsemenue, 2020

2. Tabpuenssm O. C. Xwumwmsa. Meroandeckoe mnocodue ansd 9 kiacca: yueb. mocobue uist
obmmeobpazoBarenbHblx opranuzauuit / O. C. I'abpuensn, U. B. Akcenosa, U. I'. OctpoymoB. — M.:
[pocsemenue, 2019

3. Taopuensu O. C. Xumwsa. COoOpHMK 33ama4 W yhnpaxHeHuid. 9 kmacc : ydeOHOe mocoOue st
obmeobpasoBarenbHbIX opranuzanuii/ O. C. 'abpuensn, U. B. Tpurybuak. M.: Ilpocsemenue, 2019

4. TaopuensH O. C. Xumust. Terpaap 1uist 1a00paTOPHBIX OMBITOB M MPAKTHYECKUX paboT. 9 kiacc : yuebHoe
mocobue s oOmeoOpazoBatenbHbix opranuzanuit /O. C. Tabpuensn, W. B. Axcénoa, U. T.
OctpoymoB. — M.: IIpocsemenue, 2019

5. Taopuensu O. C. Xumus. PaGouas terpaap. 9 kiace : yueOHOE TOCOOHE AJist
o0mieoOpasoBaTenbHbix opranusanuii / O. C. 'abpuensn, C. A. Ciankos, U. I'. OctpoymoB. —
M.: IIpoceeienue, 2019

Hngpopmayuonnsie cpeocmea - NHTEpHET-pecypchl

1. http://www.alhimik.ru TIpencraBieHsl pyOpUKH: COBETHI aOUTYPUCHTY, YUUTEIIO XUMHH, CIIPABOYHHK (OUYCHb

OoupIast moAOOpKa TaOJHUII M CIIPAaBOYHBIX MaTepUAJIOB), Becesiasi XUMHUsL, HOBOCTH, OJIMMITHAIbI, KyHCTKamepa

(Macca MHTEPECHBIX HCTOPUYCCKHX CBEJICHUH ).

2. http://lwww.hij.ru XKypnan «XuMus 1 >KU3Hb» MOHATHO U 3aHUMATEJIBHO PAacCKa3bIBaeT 000 BCEM HHTEPECHOM,

YTO NPOUCXOJIUT B HAYKE U B MHPE, B KOTOPOM MBI )KUBEM.

3. http://chemistry-chemists.com/index.html DnexTponHsbIif )KypHaT «XUMUKA U XUMHUS», B KOTOPOM

HPE/ICTaBICHO MHOXECTBO

OIIBITOB 110 XMMUH, 3aHUMATEIbHOH MH(OPMAIHH, TO3BOJISIONICH YBIeYb YYCHUKOB SKCIIEPUMEHTAILHOM 4acThIO

npeaMera.

4. http://c-books.narod.ru BeeBo3moskHast TUTEpaTypa 1Mo XUMHH.

5. http://1september.ru XKypuan s yuuteneit u He TOJIbKO. BoJIbIIOE KOJHMYECTBO pabOT YUCHUKOB, B TOM YHCIIE

U HCCIIEZI0BATENHCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBIA TOPTaJl CO CCHUTKAMU Ha

00pa3oBaTEIbHBIC CANTHI 110 XUMUH.

7. www.periodictable.ru Coopuuk crareii 0 XHMHYECKHX DIIEMEHTAX, HIUTIOCTPUPOBAHHBIN dKCIIEPUMEHTOM

8. fipi.ru 9. ege.sdamgia.ru
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