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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHHM OCHOBHOTO 0OIIero ooOpa3zoBanusi (yriayOJ€HHBIH YpPOBEHB)
COCTaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHOM
porpaMMbl OCHOBHOTO o01ero oOpaszoBanus, mpexacraBieHHbIx B @T'OC OOO, ¢ yuerom
benepanbHON paboyeit mporpaMMmBl.

[IporpaMMa mo XuUMHUM [a€T MpEACTaBIEHHWE O LENsIX, OOmel cTpareruu o0ydeHws,
BOCIIUTAaHUSI W pa3BUTHS OOY4aIOMIMXCS CpENCTBAMHM y4eOHOro MpeIMeTa, Ompeaesser
00s13aTeNIbHOE TIPEAMETHOE COZIepPIKaHue, ero CTPYKTYpPY IO pas3zieiaM U TeMaM, paclpeaeieHue
o KjaccaM, pPEKOMEHJIYEeMYI0 TMOCIeJOBATEIbHOCTh H3YYEHHUS XUMHUU C  Y4ETOM
MEXIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€d, JIOTMKM Yy4eOHOro IMpoliecca, BO3PACTHBIX
ocobeHHoCTeH oOyuatonmxcs. B mporpaMme 1o XMMHUU yYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeaMera B peain3aluu TpeOOBaHWM K IUIAHUPYEMBIM JIMYHOCTHBIM, METalpPEIMETHBIM U
IpeIMETHBIM pe3ysibTaTaM oOyueHuss U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Yy4eOHO-
MO3HABATEJIbHOMN I€ATEILHOCTH 00YUYaIOLIETrocs 10 OCBOCHUIO YUeOHOTO COAECpKAHMUSL.

W3ydenne XuMHMHM Ha YPOBHE OCHOBHOTO OOINEro o0pa3oBaHMsS OPHEHTUPOBAHO Ha
OOIIEKYIbTYpPHYIO  TIOJATOTOBKY, HEOOXOAMMYIO Ui  BBIPAOOTKH  MHPOBO33PEHYECKHX
OpPUEHTHPOB, Pa3BUTHS HHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH M HMHTEPECOB OOYYaIOUIMXCs, Ha
MPOJIOJDKEHHE 00yUeHHUs Ha YPOBHE CPEHETr0 0011Iero 00pa3oBaHus.

3HaHME XUMUU CIIY>)KUT OCHOBOH U1l JOPMHUPOBAHUS MUPOBO33PEHUS 00YUaroIIerocs, ero
IPECTaBICHUN O MAaTepUAIbHOM €MHCTBE MUPA, BXKHYIO POJIb UTPAIOT (hOPMUpPYEMbIE XUMHUEH
IPECTaBICHUS O MPEBPAIIECHUSIX YHEPTUN U BEIIECTB B IPUPOJIE, O MYTAX PEIICHUS II100aTbHBIX

npoOjeM  yCTOWYMBOTO  Pa3BUTHS ~ YEJIOBEUECTBA —  CBIPbEBOM,  DHEPreTHYECKOM,
MPOJIOBOJILCTBEHHON  TIpo0sieM, MpOOJIEeMBl  DKOJOTHYECKOHW  O€30macHOCTH,  MpoOJieM
3/IpaBOOXpaHEHUSI.

H3ydyenue xumuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJisi caMmMOpa3BUTUS U (OPMHUPOBAHUS
KYJIbTYPbI JINTYHOCTH O0YYAIOIINXCsI, MX 001Iel U (YHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS! U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNhbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHUH, HEOOXOIUMBIX Kak B IIOBCEAHEBHOW JKHU3HM, Tak M B
npodeccuoHaNbHOM e TEIbHOCTH;

3HAKOMHT CO CIeNU(PUKON HAYYHOTO MBIIICHHUS, 3aKIaIbIBAET OCHOBHI MIPEICTABICHHH O
€IMHCTBE TMPUPOJBI M YETIOBEKA, SBISETCS KIIOUEBBIM 3TAarioM B ()OPMUPOBAHUU €CTECTBEHHO-
HAy4YHOU IPaMOTHOCTH O0yYaIOUINXCS;

crocoOcTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAaHUSM, K TPHPOJE, K YEIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOTMYECKOe OOpa3oBaHHE
o0yJaromuxcs.

JlanHble HampaBieHUsS B OOYyUYEHUM XMMHH OOCCIICUMBAIOTCS CHEIU(DHUKON COmepKaHUS
npeaMeTa, KOTOPbI SIBISEeTCS MeAarornyeckd aJalTUPOBAHHBIM OTPAa)KEHUEM OIpeIeIeHHOrO
JTama pa3BUTUS XUMHUH.

VYray6néHHbIN Kype XUMHHM OCHOBHOTO 00IIIero o0pa3oBaHUsl OpUCHTUPOBAH Ha OCBOCHHE
00y4arolMMHUCS CUCTEMBI MEPBOHAYATIbHBIX MOHATUN XWMHHU, OCHOB HEOPraHUYECKOW XHMMHH,
OCHOBOIOJIATalONIMX MpPEJICTaBICHU oOOmel XUMHM U OTACNbHBIX 3HAUYUMBIX IOHATUN
OPraHU4YeCKON XUMHH.



CrtpykTypa copepkaHHs MPOrpaMMbl IO XUMHH c(hopMHpOBaHA HAa OCHOBE CHUCTEMHOIO
noaxona k e msyueHuro. Conep’kaHHe CKIIABIBACTCS M3 CHUCTEMBI MOHSATHH O XUMHUYECKOM
BJIEMEHTE W BEIECTBE M CHUCTEMbI MOHATHH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI
OpraHU30BaHbl MO MPUHIUIY MOCIEA0BATEILHOTO PAa3BUTHS 3HAHUM Ha OCHOBE TEOPETHYECKHUX
MpEeJICTaBICHUI PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHMS,

[Iepuonnueckoro 3akona /.M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

YUEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBSI3U;

MpeJICTaBICHUI 00 IEKTPOIUTUYECKON TUCCOLMAIIMU BEIIECTB B pacTBOPax;

0 XMMUYECKON KHHETUKE U TEPMOJAMHAMUKE.

B ocHOBy TeopeTHYecKMX 3HAHHMHA TOJOXKEHbI SMIUPUYECKH IMOJyYeHHbIE (DAKTHI.
Teopernueckue 3HaHHUS Pa3BUBAIOTCSA IOCIENOBATEILHO OT OJHOTO YpPOBHS K JAPYroMy U
00ecIeunBarOT 00yJaIOMUMCS BO3MOXXHOCTh OOBSICHITH U MPOTHO3UPOBATH CBOMCTBA, CTPOCHUE
¥ 00JIaCTH MPAKTUYECKOTO MPUMEHEHUS H3y4aeMbIX BEILECTB.

OcBoeHnue cosep:kaHus IPOrPaMMBI 110 XUMHUH MPOUCXOAUT C MCIIOJIb30BaHUEM 3HAHUHN U3
paHee M3Y4YEHHBIX Y4EOHBIX NMPEAMETOB: OKpYXKaloIUW MUp, Ouonorus, ¢puznuka, MaTeMaTHKa,
reorpadusi, TEXHOJIOTHSI, UCTOPUSI.

[Iporpamma ocHOBHOTO 00IIEro oOpazoBaHHst NO XUMHUHM (YIIyOJIEHHBIA YPOBEHD)
OPUEHTHPOBAaHA Ha COXpaHeHHE (YHIAMEHTAIBHOTO XapakTepa oOpa3oBaHMs, CHEHH(PUKH
ydqeOHOro mpeamMeTra W oOecleueHrue YCHEenHOro OOydYeHHs Ha CIEAYIONEM YpPOBHE
oOpazoBanus. B mporpamme mno XuMUU peanu3yeTcsl pa3BUBalOllas U IMpaKTUYECcKas
HaNpaBJICHHOCTh O0y4YeHUs XUMUH, IuddepeHnuranus o0ydyeHHs, BKIOYaomas npoduibHyro
MOJATOTOBKY OOYdYaloUmIMXCsi M TOCJIEAyIollee CcaMOoIpe/ieieHne B BbIOOpe HaIlpaBiICHUS
00ydeHus B TPOPUIHHBIX Kilaccax.

VYrny6néHHoe M3ydeHHE XUMHUU CIOCOOCTBYET peanu3alud 3aaad MpogecCHOHATbHOU
OpPUEHTAIlMM W HANpaBJIEHO HAa TMPEIOCTABICHHE BO3MOXHOCTH KaXJA0My OO0ydaromemycs
IPOSIBUTh CBOM HMHTEJJICKTYalbHbIE M TBOPYECKHE CIOCOOHOCTH NpPU H3YYEHUH Y4eOHOTO
npeaMeTa, HEOOXOIUMBIE JUIsl TPOJOJDKEHHS oO0pa3oBaHUs M JAJbHEHIIEH TpyaoBOH
NEeSITEIbHOCTH.

[Iporpamma mo xumuu (yriayOn€HHBIH ypOBEHB) MpeAHAa3HA4YEeHA I MCIOJIb30BAHUS B
00pa30BaTEeNbHBIX  OpPraHU3AlMAX, pPEATM3YIOUMX  Mporpammbl  AU(QepeHIMPOBAHHOTO
(yrmyonénHoro, mnpodUILHOTO) H3YYECHHS OTICIBHBIX YYE€OHBIX TMPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

Ob6pa3zoBarenbHble PYHKIIUN XUMHUH, U3y4aeMON Ha YriyOJIEHHOM YPOBHE, PEaIn3yloTCs B
nporecce (OPMHUPOBAHUS 3HAHUH OCHOB XUMHUYECKOW HAyKM Kak OOJAaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, 00JACTH MPAKTUYECKON NEATENbHOCTH YeJIOBEeKa M OJHOrO M3 KOMIIOHEHTOB
MUPOBON KyJNbTypbl. 3ajada y4eOHOro IMpeaMeTa COCTOMT B (OPMHUPOBAHUU CHUCTEMBI
XUMHUYECKHX 3HAHUMA — BOXXHEHINUX (DaKTOB, MOHSITHIA, 3aKOHOB M TEOPETUYECKUX TOJIOKEHUH,
JOCTYITHBIX 0000LICHUH MHMPOBO33PEHUECKOT0 XapakTepa, s3bIKa HayKH, B NPUOOIIECHUH K
HAy4YHBIM METOJIaM MO3HaHUS NPU U3YUYEHUU BEIIECTB U XUMHUYECKHUX peakluid, GopMUPOBAHUU
U Pa3BUTHH MO3HABATEIbHBIX YMEHUN U CHOCOOOB ACSITEIBHOCTH U UX NMPUMEHEHHH B y4eOHO-
MIO3HABATEIBHOM U yueOHO-MCCIIEI0BATEIBCKOM 1eATEIbHOCTH, OCBOCHUH MPABUII O€3011acHOTO
oOpalIeHus C BeIECTBAMU B TIOBCEIHEBHON KHU3HH.

[lenn wu3yueHUss XUMUU OTpPAXalOT HANPABIEHHOCTh OOy4YeHHs] Ha pa3BUTUE U
camMopa3BUTHE JIUYHOCTH, (POPMUPOBAHUE €€ UHTEIUIEKTa U 001Iel KyIbTYypHI.

W3ydenne XMMHUM HAPaBJICHO HA JOCTHKEHHE CIICAYIOIINX IIeTICH:



dbopMUpOBaHHE HHTEIIEKTYaJIbHO Pa3BUTONW JMYHOCTH, FOTOBOM K CamM000pa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY MPHUHATHIO DPELICHUH, CIIOCOOHOM aganTupoBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

dbopMUpOBaHHE CUCTEMBbl XMMUYECKUX 3HAHUNA KaK KOMIIOHEHTAa €CTeCTBEHHO-HAyYHOU
KApTUHBl MHpPA, KaK OCHOBBI /I MOHMMAaHHUS XUMUYECKOH CTOPOHBI SIBIIEHHU OKPYXKaIOILIEro
MUPa, OCBOEHUE SI3bIKA HAYKH;

npuoOuieHne o0yJarmuxcs K caMOCTOSTEIbHOM M03HABATEIbHON U MCCIIEI0BATEIbCKON
NEeSTeNIbHOCTH, K Hay4HbIM MeEToJaM IMO3HaHUs, (OPMUPOBAHHE MOTHBAIMM M pPa3BUTHE
CIOCOOHOCTEN K U3YUEHUIO XUMUM;

dbopmupoBanue oOme (GyHKIMOHAIBHON M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
qrcie YMEHHH OOBACHATh M OLCHHMBATH SIBJICHUS OKPY)KAIOLIEr0 MHpa, MCIIONB3Ys 3HAHHUS U
OMBIT, TOJYYEHHbIE MPU HU3YUYEHUU XHUMHUU, NPUMEHATh UX IMpPH pEHIeHUH MpodiieM B
MOBCEIHEBHOM KU3HU U TPYAOBOM AEATEIbHOCTH;

pa3BUTHE y OOyYaloIIMXCsl WMHTEpeca K HM3YUEHUI0 XUMHH U cdepam JesTeIbHOCTH,
CBSI3aHHBIM C XHMMHEH, MOTHBAIUMS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MPOQHIS H
HAIPaBJIEHHOCTH JaJIbHEHIIEr0 00y4YeHUS;

OCO3HAaHME LEHHOCTM XUMHUYECKHX 3HAHUN B JKW3HU 4YEJIOBEKAa, MOBBIIIECHUE YPOBHS
DKOJIOTUYECKON KYJIbTYPhl, HENPUATHE INEHCTBHUM, IMPUHOCIIIMX Bpel OKpYXKalollehd cpene u
370POBBIO JIIOACH;

npuoOpeTeHre 00y4YarOUIMMUCS OIbITa CaMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), HEOOXOAUMBIX ISl pa3IUYHBIX BUJOB JI€ATEIHHOCTH.

Ha yriny6nénnoe uzydenue yyeOHoro npeamera «Xumus» orBoautest o 136 gacos B 8 u
9 knmaccax (4 4aca B HEJIENI0), TO €CTh 2 Yaca B Hellenro 3a cu€t oos3arenpHoi yactu OOIT OO0
u 2 gaca 3a cuér uvactu OOII OOO, dopmupyemoil ydaCTHUKaMH OOpa30oBaTEIbHBIX
oTHomeHui. Beero 272 yvaca 3a 1Ba roga o0y4deHus.



COJEP)KAHUE OBYYEHUA
8 KJIACC

IlepBoHayajbHbIe XUMHYECKHE TOHATHS

XuMus — BakHas 00JIACTh €CTECTBO3HAHMS M TPAKTHYECKON NEATEIHHOCTH YeIOBEKa.
[Mpenmer xumuu. Ponp xumum B JKU3HM 4enoBeka. Kparkue cBeaeHus o0 wuCTOpHH
BO3HHUKHOBEHHUS U Pa3BUTHUS XUMHUH. XUMUS B cucTeMe Hayk. Tena u BemectBa. dusnueckue u
XUMHYECKHE CBOMCTBA BELIECTB. ArperatHble COCTOSIHUS BeliecTB. [IoHsaTHE 0 TeopeTHYecKuX u
SMIIMPUYECKUX METOJIaX IO3HAHUSI B ECTECTBEHHBIX HaykaX. [IpeacraBieHuss o HaydHOM
MO3HAHUY Ha SMIIMPUIECKOM YPOBHE: HAOIIOICHNE, U3MEPEHHE, SKCTIEPUMEHT, MOJICIIUPOBAHHE,
Bbluncienue. [lpencraBieHuss 0 HayyHOM ITO3HAHUU Ha TEOPETUYECKOM YpOBHE: Hay4yHbIE
¢dakThl, mpobsIemMa, TUIIOTE3a, TEOPHs, 3aKOH.

A3b1k xumun. ICTOYHUKY XUMHYECKON HHOpMAIIHH.

[TonsTe 0 Merogax pabOTHI C XMMHYECKMMH BemecTBaMu. OOOpynoOBaHUE MIKOJIBHOM
XUMU4ecKou 1aboparopun. [IpaBuna 6e3omacHoro oOpamieHus ¢ BeMeCTBAMH U JIa0OpaTOPHBIM
000pyTOBaHUEM.

UYuctele BemecTBa M cMecH. llpupoanble cmecu: BO3AyX, NPHUPOIHBIA ra3, He(Th,
MPUPOJHBIE BOJbI, TOPHBIE MOPOALI U MUHEpasbl. [IOHATHE O TOMOrE€HHBIX M TE€TEPOTrE€HHBIX
cMmecsx. CriocoOsl pa3aenenus cmeceil. OuncTKa BEIecTB.

BemectBa n Xumuuyeckue peakuud. ATOMBI UM MOJEKYJIbl. XUMHYECKHE HJIEMEHTHI.
CuMBOJIBI XUMUYECKUX 3J1eMEHTOB. [IpocThie U crokHble BemiecTBa. MeTamibl U1 HEMETaILIbI.
BemiectBa MONIEKYyISIpHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS.

Xumuueckass ¢dopmysna. BaleHTHOCTP aTOMOB XMMHYECKHX OSJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OmpeneneHre BaJ€HTHOCTU JJIEMEHTOB 10 ¢opMmyiam
OMHApPHBIX COCNWHEHWN U cocTaBieHUEe (OpMyll OWHAPHBIX COCOUHEHH IO BAJEHTHOCTH
aneMeHToB. OTHOCHUTENbHAs aToMHasi Macca. OTHOCHUTENIbHAsT MOJIEKYJIsipHasi Macca. MaccoBast
JI0JIsl XUMHYECKOI0 3JIeMeHTa B coequHeHnH. Haxoxaenue npocteifeit GopMynbl BemiecTa mno
MacCOBBIM JIOJISIM 3JIEMEHTOB.

KonunuectBo BemectBa. Moabs. MomsipHas macca. B3auMocBsI3p KONIMUYECTBA, MAcChl U
YHClla CTPYKTYPHBIX EJIMHHII BeliecTBa. PacdeTsl mo (opMmylnaM XUMHUYECKUX COCTUHEHHIA.
Monsipuast Macca cMecu BellecTB. MoJibHas A0S XMMHYECKOTO 3JIEMEHTa B COEAMHEHHU.
Haxosxnenue npocreiimielt GopmMyIibl BEIIECTBA IO MOJBLHBIM JOJISIM 3JIEMEHTOB.

Pu3nyeckue U XMMHYECKUE SIBJICHUSA. XMMHUYECKas PEaKkus U €€ IMPU3HAKHU. Y CIIOBUS
MPOTEKAHUSI XUMUYECKHUX PEaKIMil. 3aKOH COXpPaHEHUsI MacChl BEIECTB. ATOMHO-MOJIEKYJIsipHast
teopud. KuzHp u pesarensHocTh M.B. JloMoHocoBa. XuMuueckue ypaBHEHHUs. TuIbl
XUMUYECKUX PEaKIUi (COeAUHEHUs, PpAa3JI0XKEHHUs, 3aMelleHus, oOMeHa). Pacdersl 10
XUMUYECKUM YPaBHEHUSIM.

DKCIEepUMEHTAIbHOE U3YUYEHHE BEILIECTB U SIBJICHUIH. 3HAKOMCTBO C XUMUUYECKOU MOCY 101,
C TmpaBWjaMud paboThl B JabopaTropud H NpueMamMu oOpareHuss ¢ J1abopaTOpPHBIM
obopynoBanueM. M3ydyeHue u ommcanue (U3NIECKUX CBOWCTB OOpa3I[OB HEOPTraHUYECKHX
BEIIIECTB — METAJJIOB M HeMeTauoB. Habmonenne gusndeckux (IU1aBlieHUE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTYIIKE, KUIIEHHE M KOHACHCAIUS BOJAbI) U XUMMUYECKUX (TOPEHUE CBEYH,
MPOKAJIMBAaHWE MEIHOW TMPOBOJIOKU, B3aMMOJICUCTBHE COJABI WJIM MeJa C COJITHOW KHCIIOTOM)
spieHnii. O3HakoMJIeHHE C oOpasllaMu BemeCcTB KoindecTBOM | Mosb. HabOmionenwe u
OIHMCaHNE MPU3HAKOB MPOTEKAHMS XUMUYECKUX PeaKInii (pa3ioKeHne caxapa, B3auMOICHCTBUE



CEpPHOM KHCIOTHI C XJIOPUAOM Oapus, MOJydeHHe W pasiokeHue ruapokcuna meau (II) mpu
HarpeBaHuM, B3aUMOJAEWCTBUE ene3a ¢ pactBopoM comu Mmeau (II). Mzydenume crmoco6oB
paszeneHus cMmece (C TOMOIIbI0 MarHuTa, (PUIBTPOBaHWE, BBIAPUBAHHUE, TUCTHILISAIMS,
xpomarorpadusi), TpoOBEICHHE OYMCTKHU MOBapeHHOU coy. HabmroneHne u onucaHue OIBITOB,
WUTFOCTPUPYIOLIUX 3aKOH COXPAaHEHHUS MACCHI.

Baskneiilue npeacTaBUTeId HEOPraHUYECKHX BelleCTB

[IpencraBnenus o rasax. Bo3myx — cmech razos. CocrtaB Bo3ayxa. 3akoH ABOraipo.
Mousipabiii 00bEM Ta30B. OTHOCHTEIBHAS IUIOTHOCTH Ta30B. OmpeneneHue OTHOCHUTEIBHOU
MOJICKYJIIPHON MacChl Ta3000pa3HOTO BEIIECTBA IO W3BECTHONW OTHOCHTEIBHOW TUIOTHOCTH.
OOBEMHBIE OTHOIIECHUS Ta30B MTPH XUMUYECKHUX PEAKIIHSIX.

Kucnopon — »snemeHT m mpoctoe BeniectBo. HaxoxkneHue kucinopojga B INPUPOLE,
buznyeckue U XMMHYECKHEe CBOMCTBA (peakluu ropeHus u okucienus). [lpomneccsl okucnenus B
)kuBor mpupone. Oxcunbl. [lpumenenue kucimopoga. CrocoObl TONYYEHHUS KHCIOpOJa B
naboparopun W mpombiuieHHOCTU. [loHsATHE O Kartamusarope. KpyroBopor kuciopoga B
npupone. O30H — amoTpornHas MoauduKaius kuciaopoaa. O30HOBEIN CIIOH, ero 3HaUCHUE s
JKUBBIX OpraHu3MOB. Pa3pymieHue 030HOBOTO CIosl.

TennoBoit >(pdekT XUMUYECKOW peaklu, TEPMOXUMHYECKHE YypaBHEHHS, JK30- U
HAOTepMUYEcKHe peakuuu. TormnuBo. Mcnonp3oBaHue yrisi 1 ME€TaHa B KayeCTBE TOILIMBA.
3arpsizaenue Bo3ayxa. [lorstre o mapHuKoBOM 3 dexTe.

Bonopon — »neMeHT UM mpocroe BeniecTBO. HaxokaeHue Bogopoga B NPUPOJE,
¢buznyeckue U XMMUYECKUE CBOICTBA, MPUMEHEHHUE, crocoObl nonydyeHus. [lonarue o kucmorax
u coiisax. Micnonb3oBaHue BOAOPO/Ia B KAUECTBE TOILIMBA.

Bopna. ®usnueckue coiictBa BoAbl. Bona kak pacrtsopurens. PactBopsl. Hacelmennsle u
HEHACBIIICHHBIE PAacTBOPBL. PacTBOpUMOCTH BewmiecTB B Boje. DakTopsl, BIUAIOIIME HA
pacTBOPUMOCTb TBEPIbIX U Ta3000pa3HbXx BemecTB. CrnocoObl BhIpaKeHHs] KOHIIEHTPAILMH
pacTBOPOB: MaccoBasl J0OJds PAaCTBOPEHHOTO BEIIECTBA, MOJIsIpHAs KOHLEHTpauus. Pounb
PacTBOPOB B MPUPOJIE U B KU3HU YETOBEKA.

Xumudeckue cBoiicTtBa Bojbl. [loHsatne 00 ocHoBaHusx. [loHsTHe 00 WHIWKATOpax.
Kpyrosopot Boasl B npupoje. 3arps3HeHrne NpupoAHbIX BoA. OXpaHa M OYMCTKA MPUPOJIHBIX
BO/I.

Knaccudukanus neopranmueckux coeauneHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coiieoOpaszyrome  (OCHOBHBIE,  KHUCIOTHBIC, aM(OTEpHbIE) W  HECOoJeoOpasyroIIne.
MexnayHaponHass HOMEHKJIAaTypa OKCHAOB. TpHUBHAiIbHbIE HAa3BaHUS OKCHJIOB. DPu3znueckue u
XapaKTepHbIE XMUMHYECKHE CBOMCTBA OKCHUIOB (B3aMMOJICHCTBHE C BOJOW, C KHUCIOTAMH H
OCHOBaHUSIMHU, C APYrUMH okcugamu). [lonyueHrue okcuioB.

[TonsiTHE O TMAPOKCHIIAX — OCHOBAHMAX M KHCIOPOACOJEPKAIIUX KUCIO0Tax. KHCIOTHI.
Knaccudukanusa kucinor. MexayHapoaHas HOMEHKIATypa M TpUBHAJbHbIE Ha3BaHUS KUCIOT.
®usnueckue U XMMHUYECKHE CBOMCTBAa KHUCJIOT (B3aMMOJEWCTBHE C METaUIaMU, C OKCHUIAMU
METaJNIOB, OCHOBaHUAMH U coiyiiMu). Psg aktuBHoctu metaioB H.H. bekerosa. [lomyuenue
KHUCJIOT. KucnoTsl B mpupoe, NpUMEHEHUE BaXKHEHUIITUX KUCIIOT.

OcHoBanus. Kiaccudukanusi OCHOBaHMIA: WIENOYM M HEPACTBOPUMBIC OCHOBAHUSI.
MexnyHapoaHasi HOMEHKJIAaTypa OCHOBaHUM. TpuBHanbHble Ha3BaHUs OcHOBaHMM. Illemoun, nx
CBOWCTBa (B3aMMOJICHCTBHE C KHCIOTHBIMH OKCHUIAMH, KHUCIOTAMH U COJSIMH) M CIIOCOOBI
nosydeHusi. HepacTBopuMmbIe OCHOBaHMs, MX CBOWCTBA (B3aMMOJCUCTBHE C KHCIOTaMH) W
criocoObl monmydeHus. AmporepHocTh. [loHsiTHe 00 amM(oTepHBIX THAPOKCHUIAX (HA TpUMEpe



TUAPOKCUIOB LIMHKA M aJIOMUHUA): XMMHUYECKHE CBOICTBa (B3aUMOJEHCTBUE C KHUCIOTaMHU U
1IeJI04aMu) U MOJTy4YeHHUE.

Conu (cpeaHue, KUCIbIE, OCHOBHBIC, JIBOMHBIC). MexXIyHapoaHass HOMEHKJIATypa COJEH.
TpuBnanbHbIe Ha3BaHUS coyieil. DU3NYECKHUE U XapaKTePHbIE XUMUYECKUE CBOMCTBA HA MPUMEPE
cpennux coneit. [lonyuenue cosei.

I'eneTnyeckas cBsI3b MEXKy KilacCaMl HEOPTaHUYECKUX COCTMHEHUM.

DKCIEPUMEHTATbHOE U3YUYE€HUE BEILIECTB U SIBJICHUI:

KOJIMYECTBEHHOE OIPEEIICHUE COAEPIKAHNS KACIOPOAa B BO3AYXE;

noJjlyueHue, coorpanue, paclio3HaBaHUE U U3yYeHHE CBONCTB KUCIOPO/Ia;

HAOJIO/IEHUE B3aMMOJICHCTBHS BEIIECTB C KHUCIOPOJIOM U YCIOBUH BO3HUKHOBEHUS H
MpEeKpaIieHusi TOPEHUs;

03HAKOMJIEHHE C 00pa3I[aMH OKCHUIOB U OMMCAHHUE UX CBOWCTB;

MoJTy4eHHe, COOMpaHue, paclio3HaBaHUE U U3YYCHHE CBOMCTB BOJOpOIa (TOpeHue);

B3auMojieiicTBue Bogopoaa ¢ okcuaom meau (II);

UCCIIeIOBaHHE 0COOEHHOCTEH PacTBOPEHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIECICHHOW MaCCOBOM JI0JIEH PACTBOPEHHOIO BEILIECTBA;

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEIEICHHOW MOJISIPHOM KOHIIEHTpAIMeld pacTBOPEHHOTO
BELIECTBA;

B3aMMOJICHCTBHE BOJIbI C METAJUTAMHU (HATPUEM U KAIBIIHEM);

ONpeIETICHUE PACTBOPOB KHUCIIOT U IIEJIOYEN C TOMOILIBI HHIUKATOPOB;

UCClIeJOBaHHe 00pa3lloB HEOPIraHUYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB;

u3ydyeHue B3aumojeiictBus oxkcuzna meau (II) ¢ pactBopoM CepHON KHCIOTHI, KMCIOT C
METAJJIAMH, PEAKLIUI HEUTpaATU3alluu;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHWE OJHOIO MeETaula APYIMM H3
pacTBopa coiu;

B3aUMO/ICCTBUE THIPOKCUIA IIUHKA C PACTBOPAMH KUCJIOT U LIEJI0YEH;

pEelIeHUE HKCIEPUMEHTAIbHBIX 3a7a4 1Mo TeMe «(OCHOBHBIE KJIACCHI HEOPTraHUYECKHX
COCTUHEHUINY.

Iepuonuveckuii 3axkoH u Ilepuoamyeckasi cucrema xumu4deckux jiementos /[, U.
MenpgeneeBa

Crpoenue atoMoB. XuMuueckasi CBs3b. OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIEC PEAKLIUH.

[lepBble TOMBITKA KJIACCU(PUKALUNA XUMHUYECKUX dyieMeHToB. [loHsTHe o rpynmax
(ceMelicTBax) CXOAHBIX 3JIEMEHTOB: ILEJIOYHBIX U IIEIOYHO3EMEIbHBIX METalljaX, rajoreHax,
UHEpPTHBIX (OAroposHBIX) razax. JJEMEHTBl, KOTOpble O0pa3yloT amM{QOTEpHBIE OKCHIBI U
TUAPOKCHUIBI.

Ilepuonnueckuii 3akoH. OTkpbiTue [lepuonuueckoro 3akoHa. I[lepuomuueckas cucrema
xumuuecknx 3eMeHToB J[. Y. MenaeneeBa. Koporkoneproanas v JJIMHHONIEPUOAHAS (HDOPMBI
tabmuubl «[leprogndeckas cucrema xumudeckux dnneMeHToB Jl. Y. MenneneeBay. [lepuoast u
rpynisl (A- u b-rpynmsr).

Ctpoenune aromoB. CoctaB atoMHbIX siaep. M3oronbl. PagmoakTMBHOCTb. DJIEKTPOHBI.
DJNeKTpOHHAss OpOWTadb. DHEPreTUYECKHe YPOBHH M IOAYypOBHU aToma: s-, p-, d-opOuTaim.
DJEeKTpOHHbIE KOH(UIypalud M 3IIEKTpOHHO-Tpaduueckue ¢(opmyiasl aromMoB. DuznyecKuii
CMBICJI TIOPSIAKOBOTO HOMEpa, HOMEpa NepHoJia U rpymnmbl 3jieMeHTa. CTpoeHue 3JIEKTPOHHBIX
o0onouek aroMoB TepBbIX 20 xumuueckux diemMeHTOB Ilepuommueckorr cucremsr J[. U.
MeHnpneneeBa: paclpeiesieHHe 3JIEKTPOHOB IO JHEPreTUYECKHM YPOBHSM, MOIYPOBHSM U
opouransam. ®usznueckuii cmbica [leproanyeckoro 3aKoHa.



3aKOHOMEPHOCTH U3MEHEHUS pPaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAINTUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TpynmnaMm U nepuojiaM. M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB
COCIMHEHUN XMMHYECKUX 3JIEMEHTOB B MEpPUOAAX U Ipymnmnax. XapaKTEPUCTHKA XUMUYECKOTO
3JIEMEHTa MO ero nojoxeHuto B [lepuoanueckoit cucreme . . Menneneena.

3nauenue [leprnonnueckoro 3akoHa u [lepuoauyueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHs HayKU U npakTuku. JI. 1. Mennenees — y4eHbll U IpayKJaHUH.

DNEKTPOOTPULIATEILHOCTh ~ XUMHUUYECKUX  AJIEMEHTOB. XHMHYECKas CBs3b. Bunubl
XUMHYECKON CBSI3U: KOBAJICHTHAs MOJSpHAs CBSA3b, KOBAJEHTHAs HEMOJSpHAs CBsA3b, MOHHAA
CBs3b. MeXaHu3Mbl 00pa30BaHUsl KOBAJICHTHON M MOHHOW CBSI3U. DJIEKTPOHHBIC U CTPYKTYPHBIC
dbopmyiel BemecTB. KaTHOHBI M aHUOHBI.

Kpucrannuyeckne u amopdHbie BemecTBa. THIMBI KPUCTALINYSCKUX PEIICTOK: HOHHAS,
aTOMHasl, MOJIEKYJISIpHAsl U MX XapaKTEPUCTHUKH.

Crenenr okxucieHus. OmnpeneneHue CTENeHEW OKUCIEHUS aTOMOB B OWHApHBIX
coeMHeHUsIX. OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipomecchl OKUCIEHUS U
BoccTaHOBJIEeHUsl. Okucnutrenu © BoccTaHoBUTENU. (COCTaBIEHHE YpPAaBHEHHM MPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIl U pacCTaHOBKA B HUX KO3(()UIIMEHTOB METOAOM
3JIEKTPOHHOTO OajaHca.

DKCIEPUMEHTATbHOE U3YUYE€HUE BEILIECTB U SIBJICHUI:

03HAKOMJICHHE C 00pa3IlaMy METaNIOB M HEMETaJJIOB;

MOJIETUPOBAHUE CTPOCHHUS MOJIEKYN MpPH MOMOIIU PUCYHKOB, MOJEJEH, MEKTPOHHBIX U
CTPYKTYPHBIX (hopmyir;

MIPOBE/ICHUE OIBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHHs], COCTUHEHUS ).

MexnpeaMeTHbIe CBA3H

Peanuzarus MeXNpeaAMETHBIX CBA3€H MpU U3yUYEHUU XMMHHU B 8 Kjlacce OCYIIECTBIISETCS
4yepe3 UCTOIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSATHHA, IPUHATHIX B
OT/IENIbHBIX €CTECTBEHHBIX HAYKaX.

OO0mue ecTecCTBEHHO-HAYYHBIC MOHATHS: siBJIeHHWE (TIpoliecc), Hay4dHbIN (haKT, TUIIOTE3a,
Teopusl, 3aKOH, aHAJIM3, CUHTE3, KiIaccu(UKalys, MepuoIUuIHOCTh, HAOII0JeHIE, SKCIIEPUMEHT,
MOJICJIUPOBAHUE, UBMEPEHUE, MOEIIb.

Ou3uka: SBICHUS TPHUPOABI, (PU3NYECKUE SBJICHHS, BEIIECTBO, TeJO, (U3HUECKUE
BEJIMYMHBI, €IUHUIBI H3MepeHus, o0BbEM, Macca, arperatHble COCTOSIHHE BEIeCTBa, aToM,
JJIEKTPOH, MPOTOH, HEUTPOH, HMOH, MOJIEKYyJa, CTPOEHHE Ta30B, XKHUAKOCTEH M TBEPIbIX
(KpHCTANIMYECKUX ) TEII, JIEKTPUICCKHH 3aps]l, KOTUIECTBO TEIUIOTHI.

Buonorus: 6uocdepa, horocunres, mpouecchl 0OMeHa BEIIECTB.

['eorpadus: armocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
HCKOIIaeMble, TOIUTMBO, BOJHbIE PECYPCHI.

TexHomnorusi:  TexHochepa, MPOUZBOJICTBO, XHUMHUYECKHE  TEXHOJIOTHH,  CBIPBE,
KOHCTPYKIIMOHHBIE MaTepUAIIbI.

9 KJIACC

BemrecTBo M XMMH4YeCKasi peaKkIus

[ToBTOpenre W yriyOJieHHWE 3HAHWUN OCHOBHBIX pa3fenoB Kypca 8 kmacca. CtpoeHue
atoMoB. CBOICTBa aTOMOB XHMHYECKUX JJIEMEHTOB, MX KOJMYECTBEHHBIE M KaueCTBEHHBIC
XapaKTEPUCTHUKH (paguyc, DJIEKTPOOTPULIATENBHOCTD, DHEPIUA MOHM3ALIIHN).



[TocnenoBaTenbHOCTh 3alONHEHUST 3JEKTPOHHBIX OpOUTallel aTOMOB MaJjblX IEPUOIOB.
OCOOCHHOCTH  3allOHEHUS  JJIEKTPOHHBIX ~ OpOWTaneid aTOMOB  OOJBIIUX  MEPUOJOB.
[Tepuoanueckasi cucreMa XMMUYECKUX 3JIEMEHTOB B CBETE MPEICTABICHUN O CTPOCHUH aToMa.
CreneHb OKHCIEHUS U BaJIEHTHOCTb. lIpencraBieHne o nepuoanvecKkoil 3aBUCUMMOCTH CBOMCTB
XUMHYECKHX  DJIEMEHTOB  (3JIEKTPOOTPHUILIATENBHOCTh,  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA, KMCIIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U THJIPOKCUIOB) OT CTPOEHHUSI aTOMA.

CrtpoeHue BemecTBa. BemiectBa B TBEpAOM, KHAKOM M ra3000pa3HOM COCTOSIHUU. BHIIBI
XUMHUYECKON CBSI3U: MOHHAs, KOBaJieHTHas (HEemoJspHas, MOJspHas); OOMEHHBbIH U JOHOPHO-
aKIETITOPHBIN MEXaHU3M 00pa30BaHMS KOBAJCHTHOM CBSI3H.

MexMoneKkyaspHble B3aUMOAECHUCTBUs (BOIOpOAHAsl CBA3b, Cuibl BaH-nep-Baanbca).
Tunel KpUCTANIMYECKUX PEHIETOK — aTOMHas, MOHHAs, METAJUIMYECKas, MOJICKYJsIpHas — U
OCOOEHHOCTH HUX CTPOEHHUsA. 3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THIMA KPUCTAUIMYECKOU
PELIETKN U BUJIa XUMUYECKOH CBS3H.

OcHOBHBIE 3aKOHOMEPHOCTH TMPOTECKAHMS XUMHYECKHX peakiuil. Kiaccupukanus
XUMHUYECKHX PEAKIMi 10 pPa3InyHbIM MpH3HaKaM (MO YHCIy W COCTaBy Y4YaCTBYIOIIMX B
peakuuy BEUIeCTB, M0 TEIIOBOMY 3P QeKTy, 10 U3MEHEHHUIO CTENEeHEH OKHCIECHUS XUMHYECKUX
3JIEMEHTOB, 1O OOpPaTUMOCTH, MO YYacCTHIO KaTalu3aTopa, IO arperaTHoMy COCTOSHUIO
pearupyroumx BEeIEeCTB).

DONEMEHTBl XMMUYECKONH TEPMOAMHAMMKU. DHEpPreTuka XUMUYECKUX peakuui. TemioBoi
3¢ dexT XumMHuecKkod peakuuu. ODK30- U DSHIOTEPMHUYECKHE PEaKIUH, TEPMOXUMHYECKHE
ypaBHeHus. 3aKoH ['ecca u ero ciaeacTBus. Beruucinenus no TepMOXMMUYECKUM YPABHEHUSIM.

[lonsiTHE O CKOPOCTHM XMMHYECKOM peaklUMu. 3aKOH JEHCTBYIOIIUX Macc. PakTopsl,
BIUSIONIME HA CKOPOCTh XMMHUYECKOH peakiuu. JHeprus axtupauuu. [loHaTtne o karamuse.
®epmenTsl. UHTHOUTOPHI.

[TonsitTue 00 oOOpaTUMBIX W HEOOPATUMBIX XHMHYECKHX peakuusx. I[loHstue o
XAMHYECKOM paBHOBecuu, npuHuun Jle Illarense. VYciIoBUS CMEMIEHUS XUMUYECKOTO
paBHOBecust. DaKTOpbI, BIUSIOUIME HA COCTOSIHUE XUMHUUECKOTo paBHOBecus. [IpornosupoBanue
BO3MOKHOCTH TPOTEKAHMS XMMHYECKUX IPEBpPAlICHUN B PA3JIMYHBIX YCJIOBHSAX HAa OCHOBE
MpEeJICTaBICHUIH 00 N3YUEHHBIX 2JIEMEHTAaX XUMUYECKOW KUHETUKH U TEPMOIMHAMUKH.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBAa XMMHUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU OKUCIEHUs. BaskHbIe OKUCIUTENH U
BocCTaHOBUTENH. llepmanranar kammst  (xapaktepuctuka). CocraBieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM C MCHOJIB30BAHUEM METOAAa JJIEKTPOHHOI'O
Oananca.

ONEeKTpoNUTHYECKass JAuccouuanus. XUMUYECKHE peakluuu B pacTBopax. Teopus
AJIEKTPOJIMTUYECKON uccormali. PactBopenne kak Gpusnko-xumudeckuid mporecc. [lorstue o
TUAPATaX M KPUCTAUIOTHUApATaX. OJEKTPOJUTBI M HEINEKTPOJUThl. KaTHOHBI, aHHMOHBI.
MexaHu3M AUCCOIUAINH BEIIECTB C Pa3IMYHBIM BUIOM XUMHUECKOH CBs3U. CUIIbHBIE U ClIa0bIe
AeKTpoduThl. CTeneHb JUCCOIMAIMU, KOHCTaHTa Auccouuauu. MlonHoe nmpou3BeeHne BOJbI.
Bonopoansiit mokazarens. UHAMKATOPHI. DIEKTPOJIUTHYECKAS JUCCOIUALMS KUCTOT, OCHOBAaHHM
U COJIEH.

Peaknun  woHHOro oOMeHa. YCIOBUS TPOTEKAHUS PEAKIMH HOHHOTO OOMeHa.
MounekynsipHble, MOJHBIE M COKpAalICHHbIE MOHHBIE ypaBHEHHUs peakiuil. CBoiicTBa KHUCIOT,
OCHOBaHMW H COJIE B CBETE€ TPEACTABICHHH 00 JJICKTPOJUTUYCCKON JTHUCCOIHAIINH.
KauecTBeHHBIE peaklIMM HA HOHBI.



I'maponus coseil. MloHHBIE ypaBHEHHMSI THUAPOJH3a COJIEH. XapakTep Cpeabl B BOJIHBIX
pacTBOpax COJICH.

OKCIEPUMEHTAIbHOE HU3YYCHHE BELIECTB M SBJICHUW: O3HAKOMJIEHHE C MOJEISIMU
KPUCTAIIMYECKUX PEIIETOK HEOPTaHWYECKUX BELIECTB — META/NIOB MU HEMETaJuIoB (rpaduta u
ajMasa), CJIOXKHBIX BEIIECTB (XJIOpHUIa HATPHs);

MCCJIEI0BAHNE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOW PEaKUMU OT BO3JAEHCTBUS Pa3TUUHBIX
(baxTopoB;

OTIBITHI, WILTIOCTPUPYIOIINE 00PATUMOCTh XUMUUYECKUX PEaKLUit;

HCCJIEIOBAHUE 3JIEKTPOINPOBOJAHOCTH PAcCTBOPOB, Ipoliecca AMCCOIHUAIMU  KHUCIOT,
IIEI0YEH U COJICH;

MPOBEICHUE OIBITOB, WJUTIOCTPUPYIOLIUX MPU3HAKH MPOTEKAHUS pPEaKUUid HOHHOTO
obmeHa (0Opa3oBaHUE OcajiKa, BBIJICJICHUE Ta3a, 00pa30BaHUE BO/IbI);

MIPUMEHEHNE UHIUKATOPOB (JIaKMyca, METHJIOpaHka U GeHoTaienna) Jyisi OnpeieIeHIs
XapaxkTepa cpe/ibl B pacTBOpax KUCIOT, OCHOBAaHUH U COJIEH;

MPOBE/ICHUE OIBITOB, WILTIOCTPUPYIOMINX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiny pa3IoKeHUs, COCTUHECHHS ),

pacrno3HaBaHUe HEOPTaHUYECKHUX BEUIECTB C MOMOUIbI0 KAYECTBEHHBIX peakluii Ha HOHBI;

pElICHUE SKCHEPUMEHTANbHBIX 3a7a4 Mo TemaMm: «OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC
peakuuny, « uapoaus3 coneiy, « INEKTPOIUTUUECKAS TUCCOLIUALISI.

HemeTauibl 4 MX coeJUHEHUSA

OO6mass xapaktepucTuka HeMmeTaioB. OCOOEHHOCTH CTPOEHHSI aTOMOB XHUMHYECKHX
AJIEMEHTOB, MPOCTBIX BEHIECTB, AOTponusa. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
HeMeTasuioB. CpaBHUTENIbHAS XapaKTEPUCTUKA COCIMHEHUM HEMETAILIIOB.

OO0miass xapakTepucTHka rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE
crenenn okucieHus. CTpoeHue U (puU3MUECKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHYECKHE CBOMCTBA Ha IMpUMEpPE XJopa (B3aUMOJECHCTBUE C METalJIaMM, HEMETalllaMH,
BOAOM, mienodyamu). XiiopoBojopod. ConsiHas KUCIOTa, XUMHYECKHE CBOWCTBA, MOJyYEHHE,
npuMeHeHue. JleiicTBrUe XJiopa U XJI0pOBOIOPO/Ia HAa OpraHu3M 4YesioBeKa. BaxHelime XJI0puIbl
U X HaxoxaeHue B npupojie. [lonsaTue o KUcIopoacoaepKaimx KUCIOTax XJIopa U UX COJISIX.

VVIA-rpynmel. OcoOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEpHbIE CTEIEHU OKHUCIICHHS.
CrpoeHre u (pu3mUecKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJA M CEPhl. AJUIOTPOIHBIC
MoauUKAIIMK KHCIOpOoJa W Ccephl. XHMHYECKHE CBOWCTBA cepbl (B3aUMOJACKHCTBHE C
HEMETaJUIaMHM, METaJUlaMH, KOHLEHTPUPOBAHHBIMU A30THOW U  CEPHOW  KHUCIOTaMH).
CepoBomopon, cTpoeHme, (U3MUECKHME W  XHMHUYECKHE CBOWCTBa  (KUCIOTHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA). OKCHIBI Cepbl Kak MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHucras kuciora u ee conu. CepHas KUCIIOTa, (GU3NIECKUE U XUMHUECKUE CBOMCTBA (00IIHe
KaK MpeACTaBUTENS Kiacca KUCIOT U crneuuduueckue). Coau cepHOM KHUCIOTHl. XUMHYECKHE
peakuuu, Jiexalue B OCHOBE MPOMBINIICHHOTO CIoco0a TMOMYYeHHS CEpPHOM KHCIOTHI.
[IpencraBneHuss 0 XUMUYECKOM MPOUM3BOJACTBE M CBSI3aHHBIX ¢ HUM npodeccusx. [Ipumenenue
CEepHOM KHUCIOTH U cylbdaToB. KauecTBeHHBIC peaknuu Ha CyabpuT-, cynmbdua- u cynabdar-
aHuoHbl. HaxoxaeHwe ceppl M €€ COCOUHEHUH B NpUpoje. XUMHUYECKOE 3arps3HECHHE
OKPYKAIOIIEH Cpe/ibl COSTMHEHUSIMU CePhI (KUCIOTHBIE JOXIH, 3arpsi3HEHUE BO3/yXa), CIOCOOBI
€ro MnpeAoTBPAILEHUS.

OOmas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHUS.



A30T, pacmpocTpaHeHHe B INpupoAe, (QU3NYECKUEe U XUMHUYECKHE CBOMCTBa
(B3aMMOJICHCTBIE C MeETajllaMH, BOJOPOAOM, KucCIopoaoM). KpyroBopor azora B mpupoe.
AMMHak, ero pU3NYECKue U XMMHUYECKHE CBOMCTBA (OKHCIIEHHE, OCHOBHBIE CBOWCTBA BOIHOTO
pacTBopa), IPUMEHEHHE M MOJIy4eHHE B JIaOOpaTOpUU U IPOMBINUIEHHOCTH. MoH amMMoHus,
JOHOPHO-aKIENTOPHBIA MexaHu3M ero oOpasoBanus. Coiau amMMOHHUS, UX (QHU3UYECKHE HU
XUMHUYECKHE CBOWCTBA (pas3lioKeHHWE U B3aWMOJCHCTBHE CO IIeNoYaMu), TMPUMEHEHHE.
KauectBennas peakuusi Ha noHsl ammonus. Okeupst azota (I, 11, 11, IV, V). Azotucras kuciota.
A30THas KHCJIOTa, €€ ToJyueHHe, (GU3MYECKHe M XHMHYECKHE CBOWCTBa (oOmue Kak
IpEJCTaBUTEN Kilacca KHUCIOT M CHeuu(HuuecKkue), NpUMEHEHHE. XUMHUYECKHE peaKIHH,
JeKanIue B OCHOBE TMOJyYEHHUs a30THON KHCIOTHI B MPOMBIIUICHHOCTH. HUTpaThl M HUTPUTHI.
KauecTBeHHBIE peakiMd Ha HUTPAT- W HUTPUT-AaHUOHBL. XHMHYECKOE 3arps3HCHHE
OKpY’Karollel cpeibl COeMHEHUSIMH a30Ta (KUCIOTHBIE TOXK[IU, 3arpsi3HEHUE BO3/IyXa, MOYBHI U
BOJIOEMOB).

®ocdop, amnorponHsle Moaupukauumu Qocdopa (Oembiii U KpacHbIE  pocdop),
duznyeckne W XHMHYECKHE CBOMCTBa (B3aUMOJCHCTBHE C METAUIAaMH, KHCIOPOAOM,
rajoreHaMu, KOHIICHTPUPOBAHHBIMHU a30THOU M cepHOM kucioTamu). Okcuasl Gocdopa (111, V),
dbocdopras kucinoTa, GU3NIECKUE U XUMUYECKHE CBOMCTBA, MoJydeHre. KauecTBeHHas peakius
Ha (ocdar-uonsl. [Ipencrasnenus o ramorenunax dpochopa (1L, V).

[Tonatue o MUHepaJIbHBIX yA0OpeHHsIX. A30THbIE, PochOpHBIE, KOMITJICKCHBIE YA0OPEHHS.
XHMHYECKOE 3arpsi3HEHNE OKPYKalollel Cpeibl COeIMHEHNAMHU a30Ta u (ocdopa.

OO6mas xapaktepucTuka djeMeHTOB I[VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHBIC CTENICHN OKUCIICHUS.

VYraepon, amotponHsie Moandukanuu (rpadut, anmas, GymiepeH, rpadheH, HAaHOTPYOKH),
dusznyeckue W XUMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB (B3aUMOJICHCTBUE C MeTalllaMH,
HEMeTaJUIaMH, KOHIICHTPUPOBAaHHBIMHU a30THOU M cepHOM KuciaotamH). [lorstue 06 amcopOuum.
Kpyrosopot yriepona B mpupone. OKcuibl yriiepoa, ux Gu3nuecKue U XUMUIECKIEe CBOMCTBA,
NEHCTBHE HA JKUBHIC OPTaHHW3MBI, MOJIYYCHHE W MPUMEHEHHE. JKOJOTHYECKHE MPOOIEMbI
atMocdepsl, cBs3aHHble ¢ okcugoMm yriaepoaa (IV). VYrompHas Kuciaora W €€ COIMHM, HX
dusznueckue U XMMUYECKHE CBOICTBa, TmojdyuyeHHe U  mnpuMmeHeHue. KapOoHatsl,
TUAPOKapOOHATHI, UX CBoiicTBa. KadecTBeHHas peakuus Ha KapOoOHAT-WHOHBI Vcronb3oBaHHE
KapOOHATOB B OBITY, METUIIMHE, IIPOMBIIINIEHHOCTH U CEIbCKOM XO3SIICTBE.

[lepBoHavanbHble TOHATHUS 00 OPraHMYECKHX BEIIECTBAaX KAaK O COCIUMHEHUSX YIIIepoja:
yIIeBONOPOAbl (METaH, 9TaH, STWIEH, alleTUJIeH), 3TaHOJ, TJHUIEPUH, YKCYCHas KHCIIOTa.
[IpupoaHble MCTOYHHWKHU YTIIEBOJAOPOIOB (Yroib, MPUPOIHBIA Ta3, HEPTH), MPOIYKTHl HX
nepepaboTKu, UX PoOidb B OBITY W TPOMBIIUICHHOCTH. [loHSATHE O OHMONOTHMYECKH BaXKHBIX
OpraHMYECKUX BEIIeCTBaX — KHpax, OelKax, YrieBoJax — M HMX POJM B XKU3HU 4YEJIOBEKA.
EnnHCcTBO OpraHnyecKux U HEOPraHMYECKUX COSAMHEHUH.

Kpemuuii, ero ¢usnueckne M XMMHUYECKHE CBONCTBA (B3aUMOJCHCTBHE C METaJIaMH,
KHCIIOPOJIOM, YTIIEPOJIOM, TaJIOTeHAMH ), TOJIyYeHUE U pUMeHeHne. Pollb KpeMHUs B IpUpoJie U
texHuke. Okeun kpemuus (IV), kpeMHueBas KHCIOTa, CUIUKATHL: (U3MUECKUEe M XUMHUYECKHE
CBOICTBa, MOJly4e€HUE U MIPUMEHEHHE B OBITY U MPOMBIIUIEHHOCTU. BaxkHeliue crpoutenbHbie
MaTepuainbl: KepaMHuKa, CTEKJIO, IIeMEHT, O€TOH, xene300eToH. I[Ipobmembr Oe30macHOro
WCIIOJIb30BaHUS CTPOUTEILHBIX MAaTEPUaIOB B MOBCEIHEBHOMN KU3HU.

bop. Ocobennoctu ctpoeHust aroma. OOmMe TMpPEACTaBICHUS O (U3UYSCKUX U
XMMHYECKHUX CBOMCTBaxX. bopHas kuciora.

DKCTepUMEHTAIBHOE U3yUEHUE BEIIECTB U SBJICHUIA:



03HAKOMJICHHE ¢ 00pa3IiaMu IPUPOIHBIX XJIOPHUIOB (TAIOTCHHUIOB);

MIPOBEJICHHUE OIBITOB, OTPAXKAIOMINX (PHU3NIECKHE U XUMUYECKUE CBOMCTBA TaJJOTEHOB M MX
COCIMHECHU;

M3y4YE€HHUE CBOMCTB COJISTHON KHCIIOTHI;

IIPOBEJICHNE KaUYeCTBEHHBIX PEaKIMi Ha XJIOpUA-, OpOMUI- U HOIUA-UOHBI U HAOIIOCHHE
MPU3HAKOB UX MPOTEKAHNUS,

03HAKOMJICHHE C 00pa3IlaMu Cepbl U €€ MIPUPOIHBIX COSTMHECHUN;

HaOII0ZICHUE TIpoliecca OOYTIIMBaHUS caxapa IoJ ICMCTBUEM KOHIICHTPUPOBAHHOM CEpHOI
KHCJIOTHI;

U3yueHHE XMMUYECKHX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI;

NpOBEICHUE KadeCTBEHHBIX peakuuid Ha CyiabQua-, CyibQUT- U CcynbhaT-uOHBI U
Ha0JI0/IeHUE MPU3HAKOB UX MPOTEKAHMUS;

O3HaKOMJICHHE C (U3MYECKUMH CBOMCTBaAMHU a3oTa, ¢ochopa U WX COCTUHCHUH,
o0pa3iaMu a30THBIX U (ocHOPHBIX YIOOpEHHIA;

noJTyueHue, coonpanue, pacrio3HaBaHUE W U3yYCHHE CBOMCTB aMMHAaKa, M3y4YeHHE CBOKCTB
coJIed aMMOHUS,

IPOBEJICHNE KaYeCTBEHHBIX PEaKIMi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U (HhocdaT-uoHBI
Y U3Y4YeHHUE MPU3HAKOB UX MPOTEKAHUS;

U3y4EHUE B3aUMMOJEHUCTBUS KOHLEHTPUPOBAHHOW A30THOM KHUCJIOTBI C MEIbIO, CBOMCTB
dbochopHOI KUCIIOTHI B €€ COJICH;

03HAKOMJICHHE C MOJIEISIMU KPUCTAIIIMUYECKHUX PEIIETOK anMmasa, rpadura u dynnepeHa, ¢
MPOIIECCOM aACOPOLMK PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM H YCTPOMCTBOM
MPOTUBOTa3a;

noJiyueHue, coorpanue, pacrio3HaBaHUE U U3YYeHHE CBOMCTB YIJIEKHCIIOTO rasa;

IPOBEJICHNE KAuyeCTBEHHBIX peakuuid Ha KapOoOHAT- M CWIMKAT-UOHBl M H3Yy4YEeHHE
MPU3HAKOB UX MPOTEKAHNUS,

M3YYCHHE B3aMMHBIX MPEBpAIleHU KapOOHATOB U THIPOKAPOOHATOB;

O3HAKOMJICHHE ¢ oOpas3lamMu MNpHUPOJHBIX KapOOHATOB M CHJIMKATOB, C MPOAYKLHEH
CUJIMKATHOM TPOMBIIUIEHHOCTH;

pEelIeHHE OHKCIEPUMEHTANbHBIX 3a7ay 1o TeMe «Baxheillmne HeMerauibl U HX
COETUHEHUS.

MeTtajlibl M X COCAMHEHUS

O6mue croiicTBa MeTautoB. OOMIas XxapakKTepUCTHKA XUMUUECKHUX 2JIEMEHTOB — METAJIJIOB
Ha OCHOBAaHMM X MNoJjiokeHus B llepuoamueckoid cucreme XxuMuueckux snemeHtos [ .
MengeneeBa u ctpoeHuss aromoB. Metamnsl A- u b-rpynn. CTpoeHue MpOCThIX BEIIECTB —
MeTaJIoB. MeTramindeckasi CBA3b U METAINIMYecKas: KpUCTaJUIMuecKasi penierka (IpUuMHTHUBHAsS
KyOudeckas, OOBEMHO-IIEHTPUPOBAHHAS KyOWueckas, TpaHCICHTPUPOBAHHAs KyOWdeckas,
reKCaroHaJbHAsl TUIOTHOYITAKOBAaHHAS). 3aBUCHUMOCTh (PU3MYECKHX CBONCTB METAIJIOB OT
CTPOCHUS KPUCTAIUIOB. DIEKTPOXUMHUYECKHUN psifl HAMPsHKEHUH MeTauioB. O0mue XuMHIeCKue
cBoiictBa MeTayuioB. OOmue CrnocoObl TMONMYYSHUS METALIOB, METAJUTYpPrHs. OJIEKTPOJIU3
pacIuiaBoB M PAacTBOPOB COJ€ Kak OJMH M3 CIOCOOOB MoijyueHuss meramuioB. [loHstue o
KOPpPO3WUU METAJNIOB, OCHOBHBIE CIOCOOBI 3aIIMTHI WX OT Koppo3uu. CIuiaBel (CTanb, YyT'yH,
TIOpaIOMUHUIA, OpoH3a). [I[puMeHeHe METaIIOB | CIIJIAaBOB B OBITY M MPOMBIIINIEHHOCTH.

Memannwt A-ecpynn

[llenounbie MeTauibl: TTookeHue B [leproanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenpneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJECHHE B npupoje. PU3NUECKUe U XUMHUYECKUE



CBOICTBa (Ha mMpuUMepe HATpUsl U Kajus), nonydyeHue. OKCUAbI U THAPOKCUABI HATPUS U Kallus.
[IpuMeHeHue 1eI0YHbIX METAJUIOB U UX COeAMHEHUH. bruonorudeckast pojab HaTPHUs U Kajusl.

[[lenoyHo3emMenbHBIE METAUIBl MarHuii M KajlbLUi: nosokeHue B Ilepuoanueckoit
cucreme xuMmuueckux anemeHToB [[. M. MeHneneeBa, CTpoeHHME HUX aTOMOB, HAXOXICHHE B
npupozae. PU3NYECKUE U XMMUYECKHE CBOMCTBA MarHus W KaJblus. BaxkHeilme coenruHeHus
KaJIbLIMsI U MarHust (OKCUJ, TUJIPOKCHUJ, COJIHM), CBOMCTBA, MpuMeHeHue. JKecTKOoCTh BOIbI U
crocoObl ee ycTpaneHus. KpyroBopor kKanbIusi B IpUPO/IE.

AnmoMuHui: nonoxkeHue B llepumomgmueckoil cucreme Xumuyeckux snemeHTtoB [, U.
MeHnneneeBa, CTpOEHUE aTOMa, HaXOXKAEHUE B Mpupojae. PuU3nNUecKue U XMMUYECKHUE CBOMCTBA
amroMuHuSA. AMGOTEepHBIE CBOWCTBA OKCHJIA U TUAPOKCUIA amroMuHus. [IpuMeHenne amoMuHus
U €ro CIUJIaBOB.

Memannwt b-epynn

OO0mas xapakTepuCTUKa MeETauioB b-rpynm (MOOOYHBIX MOATPYIM): TOJOXKEHHUE B
[lepuonuyeckoit cucreme xumuueckux siemeHToB JI. . MenaeneeBa, 0COOEHHOCTH CTPOCHHS
aTOMOB. SIBIeHHE «IpoBajay 3JEKTPOHA HA MPUMEPE CTPOSHHUS aTOMOB XpOMa, MeIH, cepedpa.
Banentusle cocTtosiHus aToMoB d-3JIEMEHTOB, CTENEHU OKHCIICHHUS aTOMOB B COEIUHEHHSX.
3aBUCHUMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THUIPOKCHUIOB METAJUIOB OT 3HAUEHUS
CTCTICHH OKHCIICHUS DJJIEMEHTa B COCAMHEHMH (HAa TIpEMEpE COCIUWHEHUN Xpoma).
[TepBoHavanbHbIE IPEACTABICHUS O KOMIUIEKCHBIX COSAMHEHUSX.

Menb u cepeOpo: cTpoeHne aTOMOB, CTETIEHU OKucieHus. O01re KpaTKue IpecTaBIeHUs
0 (QU3MYECKUX U XUMHUYECKHX CBOMCTBAX MPOCTHIX BEIIECTB (B3aMMOJAEHCTBHE C KHCIOTaMH-
OKHUCJIUTENSIMHU), 00 WX OKCHJAAX, THAPOKCUAAX M COJSAX, UX NMpuMeHeHuu. lIpencraBnenus o0
aMMHUAYHBIX KOMIUIEKcax cepebpa u meau. KadecTBeHHbIE peaklud Ha KaTHOHBI Menu (2+) u
cepeodpa.

[{unk: cTpoeHHE arToMa, CTENeHb OKHUCICHUA. XapaKTepUCTUKa (QU3NYECKUX U
XUMHUYECKHX CBOWCTB, NPUMEHEHHE, aM(OTEepHbIE CBOWCTBA OKCHAAa U TUIPOKCHIA.
KauecTBeHHbIE peakiiuu Ha KaTHOHBI LIMHKA.

Kene3o: crpoenne atoma, creneHu okucieHusa. Haxoxaenune B npupoje. Pusnyeckue u
XMMHYECKHE CBOWCTBA JKele3a, NpUMEHEHuEe. buomorudeckass poab xeneza. OKCHIbI,
ruapokcuabsl U conmu keneza (II) m xemesa (III), mx cocrtaB, CBOWCTBa W TOJy4YEHHE.
KauecTBeHHBIE peakiuu Ha KaTHOHBI kene3a (2+) u xkene3a (3+). UyryH U crajib — CIUJIaBbI
xene3a. [Ipou3BoACTBO dYyryHa W CTald. OKOJIOTMYECKHWE MpPOOJIEMbl, CBSI3aHHBIE C
METaJTypruueCKUMHU TPOU3BOJICTBAMH.

DKCIEPUMEHTATbHOE U3YUYE€HUE BEILIECTB U SIBJICHUI:

03HAKOMJICHHE C 00pa3I[aMy METAJJIOB U CIIAaBOB, MX (PU3MUECKUMHU CBOMCTBAMHU;

MOJETUPOBAHUE METATUIMYECKOU KPUCTATUTMYECKON PELIETKY;

M3y4YCHUE B3aUMOJICHCTBHUS METAUIOB C BOJOH, C pacTBOpaMu COJEH M KHCIOT,
HCCJIEIOBAHNE MPOLECCOB 3JIEKTpoiu3a pacTBopoB xjiopuaa meau (II) m wmoampma kanus,
KOPPO3UH METAILIOB;

H3y4eHUE OCOOEHHOCTEH B3aMMOJICHCTBHS OKCHJIOB KaJNbIMs W HATPUS C BOJOW, HX
TUAPOKCHUIOB — C okcuaoM yriepoaa (IV) u kucnoramu;

U3YYCHHE CBOMCTB KapOOHATOB U TUIPOKAPOOHATOB KAIIBIIUS, KECTKOW BOJIBI;

M3y4EHUE MPOLIECCOB MOTYUYEHUSI THAPOKCHJIOB Keje3a, X XUMUYECKUX CBOMCTB;

M3Yy4YEeHHUE MPU3HAKOB MPOTEKAaHUS KaYeCTBEHHBIX PEaKluil Ha MOHBI (MarHus, KajbIus,
AITIOMUHMS, [IMHKA, )kene3a (2+) u xxenesa (3+), meau (2+);

HaOJI0/ICHUE ¥ ONTUCAHKE OKPAIIMBAHUS [IJIAMEHH NOHAMH HATPHS, KIS U KaJIbIIHS;



uccienoBanre aMm(pOTEPHBIX CBOMCTB THIPOKCHAA alfoMuHuA, ruapokcuaa xpoma (I11) u
TUAPOKCH/IA LIMHKA;

pELICHUE KCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHe1ire MeTasuibl U UX COCTUHEHUS.

XuMHus 4 OKpY:Kaasi cpeaa

BemectBa u martepuanibl B MOBCEIHEBHOM XW3HU 4YeJoBeka. BaxHeiilnne BemecTBa u
MaTepuainbl, 00JIaCTH MX NPUMEHEHHUs. be3omacHoe HMCMOJIhb30BAHUE BEIIECTB M XUMHYECKHX
peakiuii B ObITy. [lepBasi moMoIs TpU XMMHUYECKUX 0KOTaX U OTPABJICHHUSIX.

HoBele maTepuanel 1 TeXHONOTUH. [[pUHIMIBI «3€€HON XUMHUNY.

OCHOBBI 3KOJIOTUYECKOM TI'paMOTHOCTH. XHUMHS M 3J0pOBbE. 3HAUYECHUE H3YYaEMbIX
XUMHUYECKHX DJIEMEHTOB W WX COSAMHEHMH il (YyHKIIMOHUPOBAHMS OpPraHW3Ma YelIOBeKa.
[TonsiTHE 0 3MI0pOBOM 00pa3e KU3HU.

XHUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpebl. DKOJIOTHYECKUE TTPOOIEMBbI, CBSI3aHHBIC C
COCMHEHUSIMH YTJIEpOJa, a30Ta, Cephl, TsHKENbIX MeTaioB. [lonarue o I1JIK. Ponbp xumuu B
PEIIEHUH YKOJIOTUYECKUX MPOOIEM.

DKCepUMEHTAIbHOE M3YYCHHE BEIISCTB U SBJICHHI: O3HAKOMJICHHE C 0Opasiamu
MaTepuaioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEpPHbIE MaTepuabl), OMpeesieHne KUCIOTHOCTH
IPUPOJHBIX BOJ, MOJEIMpPOBaHUE Ipolecca o0pa3oBaHMsI KHUCIOTHOTO JOXKAS, U3y4EHHE €ro
BO3JICUCTBUS HA MaTEPUAJIBL.

IHoBTOpEeHne U 00001IeHNe 3HAHUIT OCHOBHBIX Pa3/1eioB KypcoB 8-9 kiiaccoB

[lepnonnueckuit 3akoH M Ilepumonnueckas cucreMa XMMHYECKMX 3JEMEHTOB B CBETE
MPEJCTABICHUH O CTPOCHHUS aToMa. 3aKOHOMEPHOCTHM B H3MEHEHUHM CBOMCTB XMUMHUUYECKUX
AJIEMEHTOB M X COCJIMHEHUI B IEPUOJaX U TPYIIaAX.

CtpoeHue BemecTBa B TBEPAOM, )KHIKOM U ra3000pa3HOM COCTOSIHUU. BHUIbI XUMUYECKOM
CBA3U. 3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUINA KPUCTAUIMYECKOM pEUNIeTKH U BHAA
XUMHYECKOU CBSI3U.

Knaccupukanuss XuMUYECKHX PEaKIUil 1Mo pa3iuyHbIM Mpu3HakaMm. [IporaosmpoBaHue
BO3MOKHOCTH NPOTEKAHHS XMMHYECKUX IMPEBpAlICHUN B Pa3IMYHBIX YCIOBHUSX Ha OCHOBE
MpEeJICTaBICHUM XUMUYECKONH KUHETUKU U TePMOJAUHAMUKH.

XUMUYECKUE peakluu B pacTBopax. [uaponus conedd. Peakuum  OKUCIEHUS-
BOCCTAHOBJICHUS. DJIEKTPOJIH3.

CBoiicTBa KHCIIOT, OCHOBAaHUI U COJieil B CBETE MpPEACTaBICHUI 00 3JIEKTPOIUTHYECKON
JUCCOLMAIIMU ¥ OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIX.

Meostcnpeomemnuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€d MPU U3YYCHUU XMUMHUHM B 9 KJlacce OCYIIECTBIISIETCS
Yyepe3 UCTOIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSATHMA, IPUHSATHIX B
OTJIEIbHBIX €CTECTBEHHBIX HayKaXx.

OO0mue ecTecTBEHHO-HAYYHBIC MMOHATHS: siBJIeHHWE (TIpoliecc), Hay4dHbIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHAIN3, CHHTE3, KIacCU(UKAIHS, TEPUOTUIHOCT, HAOIIOJeHIE, SKCIICPUMEHT,
MOJICJIUPOBAHUE, UBMEPEHUE, MOJEIIb, TEXHOJIOTHS], MATEPUATIBI.

®u3rka: BEUlecTBO, TeI0, PU3NYECKUE BETUUYHMHBI, SAUHUIBI U3MEPEHUS, Macca, 00bEM,
KOJIMYECTBO TEIJIOThI, aTOMbl U MOJIEKYJIbI, arperaTHbIe COCTOSTHUE BEIIECTBA, CTPOECHUE Ta30B,
KUAKOCTEH W TBEPABIX (KPUCTAJUIMUECKUX) TEJ, KPUCTAIMYECKAs pEIIeTKa, 3JIEKTPOH, SIPO
aToMa, MPOTOH, HEUTPOH, UOH, HYKIU, U30TOIbI, KBAHTHI, PAJHOAKTUBHOCTh, allb(da-, OeTa- u
ramMma-u3JIydeHue, OJJICKTPUUECKUU 3aps, MPOBOIHHUKH, MOJYIPOBOJHUKH, JAUIICKTPUKH,
COJIHEUHBIH CIIEKTp, Pa3JIoKeHHE OEJIOro CBETa B CIIEKTP.



buonorus: skxocucrema, Owuochepa, doTocuHTE3, Tpolecchl 00MEHa  BEIIECTB,
MHUHepaJIbHbIE YJOOpEHUs, MUKPO3JIEMEHTHI, MAKPO3JIEMEHTHI, IUTATEIbHBIC BEIECTBA.

l'eorpadus: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE
HCKOITaeMblIe, TOTUTUBO, BOJIHBIC PECYPCHI, TUTAHETa 3eMJIS.

TexHONOTHSI:  CTPOMTENbHBIE  TEXHOJIOTHUH, CEIbCKOXO3SHUCTBCHHBIC  TEXHOJIOTHH,
TEXHOJIOTUH 3JEKTPOHHON MPOMBIIIIICHHOCTH, HAHOTEXHOJIOT HH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOIPAMMLBI 110 XUMHWHN HA
YPOBHE OCHOBHOI'O OBILEI'O OBPA3OBAHUS (YT JIYBJIEHHBIN YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUI'alOTCA B XOA€ 06yquH${ XUMHUU B €ANHCTBEC y‘-IGGHOI\/'I Y BOCIIUTATEIILHOU ACATCIIbHOCTHU
o0pa3oBaTeNbHONl  OpraHu3allid B  COOTBETCTBUM C  TPAAMIMOHHBIMU  POCCUHCKHUMU
COLIMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, HIPHUHATHIMH B 0OIIeCTBE
npaBujiaM U HOPpMaMH NIOBCACHUS U CHOCO6CTBYIOT nmponeccaMm CaMoOIlO3HaHusd, CaMOpPa3BUTHA
U COIMANTN3AIH 00yYarOIIUXCSl.

JIn4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCA PYKOBOJICTBOBATHCA
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHUEHTALMNA M PACUIMPEHHUE OIbITa JEATENIbHOCTH Ha ee
OCHOBC, B TOM YHCJIC B YaCTH.

1) naTpHOTHYECKOr0 BOCIMTAHUS:

MPOSIBJIEHUE LIEHHOCTHOTO OTHONICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HAydHOMY U
UCTOPUYECKOMY HAClIeJIUI0, MTOHUMAHUE 3HAUYEHUSI XUMHUYECKOW HAyKH U TEXHOJOTHH B KU3HU
COBPEMEHHOT0 00IIeCcTBa, B pa3BUTHH SKOHOMHUKHU Poccun u cBOero peruoxa;

2) rpa:KIaHCKOro BOCIIUTAHUSA:

MPEJICTAaBICHUE O COLMAIBHBIX HOpPMax M MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHUBE, TMPOSIBIIEHHE KOMMYHHMKAaTUBHOM KYyJIbTYphl B Pa3HOOOpPa3HOW COBMECTHOM
JACATCIIbHOCTH,

CTpeMJIeHHE K B3aUMOIIOHUMAHHIO U B3aMMOIIOMOIIH B Ipolecce Y4eOHONH U BHEYYEeOHOM
NEeSITEIbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEJCHHWE U TOCTYNKH CBOMX TOBApPHUIIEH C MO3UIUU
HPaBCTBEHHBIX U IIPABOBBIX HOPM C Y4€TOM OCO3HAHUs IIOCIIEACTBUHI IIOCTYIIKOB;

3) popMuUpOBaHUS IEHHOCTH HAYYHOT0 MO3HAHUS:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHHUS O  BEIIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M HEOOXOIUMBIE AJIsi TIOHUMAaHUS
CYIIHOCTH HAay4YHOU KApTHUHBI MUDA;

OCO3HAHUC I[CHHOCTHU HAYUYHOTO TIO3HAHUA I Pa3BUTHA KaXXJA0ro 4YCJIOBCKAa U
MIPOM3BOIUTENIbHBIX CHJI OOIIECTBA B LIEJIOM, POJIM M MeCTa HayKu «XHUMHUs» B CHCTEME HayUHBIX
MPEJICTABICHUI O 3aKOHOMEPHOCTSAX Pa3BUTUS MPUPOJIbI, B3AUMOCBS3SIX Y€IOBEKa C MPUPOAHON
Y TEXHOJOTHUYECKOMN CPENoi;

IMMO3HAaBATCJIbHAA MOTHUBAILlUd U HHTCPEC K 06y‘-I€HI/IIO, T'OTOBHOCTh H CHOCOGHOCTB K
CaMOpa3BUTHUIO U CaMOOOPA30BAHMIO, K HCCIEAOBATEIbCKOW AESITETbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIMPaBIICHUS ¥ YPOBHS JaJIbHEUIIIETO0 00yUYEHUS,;

4) BocnUTaHUSI KYJbTYPbI 310POBbS:

OCO3HAHHUC HICHHOCTHU JKU3HU, OTBCTCTBCHHOTO OTHOIICHHA K CBOCMY 3I0POBbLIO,
yCTaHOBKAa Ha 3J0pOBbII 00pa3 KH3HU, OCO3HAHHME IOCIEACTBUA M HEMPHUSITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJIEHUS aJIKOTojsl, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS
npaBuil O€30MACHOCTH MPU 0OpaleHNH ¢ XMMUYECKUMHU BEIECTBAMHU B YYEOHBIX U JKU3HEHHBIX
CUTyalUsIX;

5) TpynoBoOro BocnuTaHus:



(opMHpOBaHNE LIEHHOCTHOI'O OTHOUIEHUS K TPYJOBOH JESITEIbHOCTH KaK €CTECTBEHHOH
NOTPEOHOCTH YEJIOBEKa M K MCCIEI0BATEIbCKON JEATEIIbHOCTH KaK BBHICOKO BOCTPEOOBAaHHOMW B
COBPEMEHHOM OOIIIECTRBE;

pa3BUTHE MHTEpeca K NMpOo(eccHsiM, CBSI3aHHBIM C XUMHEH, B TOM 4uCle K MpodeccusMm
Hay4HOI chepbl, 0CO3HaHNE BO3MOXKHOCTU CAMOPEAJIN3aLluu B 3TOH cdepe;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

OCO3HaHHE HEOOXOTUMOCTH OTHOIIEHHS K MPUPOJAE KaK MCTOYHHKY >KH3HHM Ha 3emile,
OCHOBE €€ CYIIECTBOBAaHN;

HIOBBIIIEHUE YPOBHS 3KOJOIMUYECKOW KYJIbTYpbl: IPUOOPETEHUE OMNbITA IJIAHUPOBAHUS
IOCTYIIKOB M OLEHKH HMX BO3MOXHBIX IOCIEJACTBUI [JIs1 OKPYKAIOLIEH Cpeibl; OCO3HAHUE
r7100aNbHOTO XapakTepa S3KOJOTMYECKHMX Npo0JeM U MyTed HX PpELICHUs; CIOCOOHOCTb
IPUMEHATh 3HAHUA, MOJIy4acMble NPU U3YyYEHUM XUMUH, JUIA PEIICHUS 3a/1ad, CBA3AHHBIX C
OKpYKaloIlle Cpeaoil; aKTUBHOE HEMPUITUE IEUCTBUNA, MPUHOCIIIUX BPEl OKPYKAIOUIEH Cpelie;
OCO3HAHME CBOEH POJIM KaK TpakAaHWHA U TMOTPEOUTENS B YCIOBUAX B3aUMOCBSI3U IPUPOIHOM,
TEXHOJIOTMYECKOW Y COLMAIIBHON Cpell; TOTOBHOCTh K YYacCTHIO B IIPAKTUYECKON JEATEIbHOCTH
9KOJIOTMYECKON HAIPaBICHHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenmeTHele pe3yabTaThl OOYYaroOIUMXCsA, OCBOMBIIMX HPOTrpaMMy IO XHMHUHU
OCHOBHOTO 00ITIeT0 00pa30BaHMs, BKIIOYAIOT:

YCBOGHHE  MEXAMCUMIUIMHAPHBIX  (MEXOPEAMETHBIX)  MOHATUH,  OTpa)karoluX
MaTepuaibHOE €IMHCTBO MHpa U MPOILECC MO3HAHUS (BELIECTBO, CBOMCTBO, DHEPIUs, SIBJICHHUE,
Hay4HbIM (paKT, 3aKOHOMEPHOCTb, THUIIOTE3a, 3aKOH, TeOopHs, HaOII0JEeHUE, HU3MEpEeHHe,
UCCIIEIOBaHKE, SKCIIEPUMEHT U PYyTHe);

OBJIaJICHUE YHUBEPCAIbHBIMU y4eOHBIMU JNENCTBUAMU (mo3HaBaTEIbHBIMH,
KOMMYHHUKATHBHBIMH, PETYISTUBHBIMH), BAXKHBIMU JJIs1 TIOBBIIIECHHS 3()()EKTUBHOCTH OCBOCHUS
cColepXkKaHus ydeOHOro mnpeamera, (GOPMHPOBAHMS KOMIETEHIUH, a Takke IPOEKTHO-
UCCIIEI0BATEIbCKON AEATENBHOCTH 00yUarOINXCsl B Kypce XUMUM;

CIOCOOHOCTh MX MCIIOJIb30BaTh B yUeOHOI, TO3HABATEILHOM 1 COIUAIHON TPAKTUKE.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

YMEHUSI MCIOJIb30BaTh MPUEMBbl JIOTMUECKOTO MBIIUICHUSI TpPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICI XMMHYECKHX TOHSTUHA (BBLACNATH HX CYIIECTBEHHBIE TMPU3HAKH,
yCTaHaBIIMBATh B3aUMOCBSI3b C JPYTMMHU MOHSATHUSIMH); aHAJIM3UPOBATh, CPAaBHUBATH, 00001IaTh,
BBIOMpATh OCHOBAaHUS MJsl KiIacCH(UKAIMK W CUCTEMATH3allMM XHUMHYECKUX BEIIECTB U
XUMHUYECKHX PpEeaKlUi; YCTaHABIMBATh MPUUUHHO-CICICTBEHHBIC CBSI3M MEXIYy OOBEKTaMHU
U3YYEHHUS;, CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHBHBIC, NE€AyKTHBHbIC, 10 aHAJIOTHH);
npenaraTb KpUTEpUU M BBIBIATH OOIIME 3aKOHOMEPHOCTH M MPOTHBOPEYUS B U3y4aeMbIX
npolieccax U SABJICHUSX; MPOBOAUTH BBIBOJABI U 3aKIIOUYEHUS; YMEHUs MPUMEHATH B Ipolecce
MO3HAHUS MOHATUA (MPEIMETHbIE W METaNpPEIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH,
UCIIOJIb3YEMbIE B XMMHHU, NMPEOOPa30BbIBATh MOJAEIBHBIC MPEACTABICHUS — XUMHUYECKUN 3HaK
(cMMBOJI BJIEMEHTA), XUMHUUYEecKas popMyJia U ypaBHEHUE XMMHUECKON peakluu — MPU PeIIeHun



yueOHBIX 3a/ay; C YYETOM JTHUX MOJIEIbHBIX IPEACTABICHUI XapaKTepu30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA M XUMUIECKUE PEaKIIUU.

Ba3oBble muccienoBarejbckue AeicTBUSL (MeTOAbl HAYYHOr0 MO3HAHHUS BeENIECTB M
sIBJIEHMI):

YMEHHUSI IPUMEHSATh METO/Ibl HAYYHOTO MTO3HAHMSI BEILECTB U SIBJICHUI Ha SMIUPUYECKOM U
TEOPETUYECKOM YPOBHSX B YyUeOHOW TIMO3HABATEIBHOW M MPOEKTHO-HUCCIIENIOBATENLCKON
JESITEIIbHOCTH;

YMEHHMsI HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHl B KAa4eCTBE MHCTPYMEHTa IO3HAHUSA U
CaMOCTOSITENIbHO CTaBUTh BOIPOCHI, aHAJIU3UPOBaTh (AKTHI, BBIABIATE U (OPMYIUPOBATH
npo0iieMy, ONpeNeNsTh Ledb U 3aJa4d, COOTBETCTBYIOUINE PEIICHUIO MPOOJIEMBI; MpeaIarath
OMHCATEIbHYI0 WU OOBSCHUTENBHYIO THIOTE3Y W OCYHIECTBIATH €€ IMPOBEPKY; YMEHUS
MPOBOAMUTH U3MEPEHUS HEOOXOAUMBIX MAPAMETPOB, BRIUMCIICHUS, MOACIUPOBAHNE, HAOIIOIEHUS
U DKCIEpUMEHTHI (pealbHble M MBICIEHHBIE), CAMOCTOATEILHO MPOrHO3UPOBATH PE3YJbTAThI,
dbopmynupoBaTh 00001IEHUST U BBIBOJBI IO PE3YJIbTaTaM MPOBEIACHHOTO OIbBITA, UCCICIOBAHUS,
COCTaBJIATH OTYET O MPOJICTAHHOM pabdoTe;

Patora ¢ undopmaunmeii:

YMEHHsI OPUEHTHPOBATHCSI B PA3IIUYHBIX UCTOYHHKAX MHPOpPMAIMK (HAy4YHO-TIONYJIsIpHAs
auTepaTypa XHMHYECKOTO COJAEp)KaHMs, CIPaBOYHbIE TocoOus, pecypchl VHTepHETa);
aHATM3UPOBaTh  HMHPOpPMALIMIO U  KPUTHYECKH  OLIGHWBAaTh €€  JOCTOBEpHOCTh U
HEIPOTUBOPEUUBOCTh, OTOUPATh U MHTEPIPETUPOBATh MH(POPMAIUIO, 3HAYMMYIO JIJISl pPelleHus
yueOHOM 3alayd; yMEHUs MPUMEHSATh pa3jMYHble METOAbI M (OPMYIUPOBATH 3alpoChl MpU
MOWCKE U 0TOOpe MHpOpMAIUU, HEOOXOUMOM /7Sl BRITIOMHEHUST YIeOHBIX 3a/1a4; UCIIOJIb30BaTh
WH(OPMAIIMOHHO KOMMYHUKATUBHBIE TEXHOJIOTHU ¥ PA3JIUYHbIC [MOWCKOBBIC CHCTEMBI;
CaMOCTOSITEIbHO BBIOMPATh ONTUMAJIBbHYIO (OopMy mpenacTaBieHus HHPOPMANHUH (CXEMBI,
rpaduKy, TUarpaMMmbl, TaOJIUIbI, PUCYHKHA W Apyrue (GOpMbl); YMEHHUS HCIIOIH30BaTh HAYIHBINA
SI3BIK B KQUeCTBE CPEACTBa pabOThI ¢ XUMUYECKOW WH(pOpMaIIUEd; TPUMEHSITh MEKIIPEIMETHBIC
(pusnueckue m MaTeMaTHYECKUE) 3HAKK ¥ CUMBOJIBI, OPMYIIbI, a0OpeBUATYpPbI, HOMEHKIIATYPY,
HCIIOJIb30BaTh U MpeoOpa30oBhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

KoMMyHuKaTHBHBIC YHHBeEpPcaJIbHble YueOHbIe 1eHCTBHUA:

1) ymenus o6menust (MMCbMEHHOW W YCTHOM KOMMYHHKAIIUH ):

IPEJICTaBIATh TMOJIYYEHHbIE pPE3yJIbTaThl IMO3HABATENIbHON JAEATEIbHOCTH B YCTHBIX H
MUCHPMEHHBIX TEKCTaX; NyOJIMYHO BBICTYNATh C MPE3CHTAIMEH pPe3yIbTaTOB BBIOIHEHUS
XMMHUYECKOTO 3KCIIEPUMEHTa (MCCIIEI0BaTEeIbCKON 1a00paTOpHOM MM MPaKTUYEeCKOH paboTshl,
y4eOHOr0 MpoeKTa); B X0j€ Auayora u (Wiau) JUCKYCCHUHU 3a7aBaTh BOMPOCHI MO 00CYXKIaeMOi
T€ME U BBICKa3bIBaTh HAEU, (HOPMYIHPOBATh CBOU MPEAJIONKEHUS OTHOCUTENIHHO BBINOIHEHUS
MPEJI0KEHHOM 3a/1a4H.

2) yMeHHs y4eOHOT0 COTpYIHUYECTBA (IPYIIOBasi KOMMYHUKAIU):

y4acTBOBaTh B TPYNNOBBIX (hopMax pabOTHI: IUIAHUPOBATh OPTaHU3ALMI0O COBMECTHOM
paboThL, ONMpPEAEATh CBOIO POJb, PACIPEACTATh 33Ja4d MEXKIY YjIeHaMH TPYIIbI; BIMOIHSITH
CBOIO YacCTh pabOThI, KOOPAUHUPOBATH CBOM JCHCTBUS C NCUCTBUSMHU JAPYTUX WICHOB KOMAH/IBI,
OTIpECNATh KPUTEPUH IO OILICHKE KadecTBa BBHIMOJTHEHHOW pabOThI, pemiarh BO3HUKAIOIINE
npoOsieMbl Ha OCHOBE y4eTa OOLIMX HHTEPEeCOB W COTJIAaCOBaHMSI MO3UIUM, y4yacTBOBAaTh B
o0cyXJIeHUH, 0OMEHEe MHEHUSIMHU, «MO3TOBOM ILITypMe» U ApYTrux (GopMax B3auMoIeHCTBUS.



PeryasiTuBHble YHUBEpPcaJbHbIE YUeOHbIE 1eHCTBUSA

OBnaneHrue YHUBEPCATBHBIMH YyUYEOHBIMU PETYISTHBHBIMUA JICHCTBUSMHU BKJIIOYACT
pa3BUTHE CAMOOPraHU3ALMH, CAMOKOHTPOJISI, CAMOKOPPEKLIUH, B TOM YHCJIE:

YMEHMsI peliath yuyeOHble U MCCIEAOBATEIbCKUE 3aJaud: CaMOCTOSITENIbHO BbIOMpPATh
crocob perieHust yueOHOUM 3amaud (CpaBHHMBATh HECKOJIBKO BAapHAHTOB DEILICHUS, BBIOMPATH
Haubosee MOIXOSAIIMNA C Y4ETOM CaMOCTOSATEIBHO BBIJICICHHBIX KPHUTEPHUEB), TIIAHUPOBATH
CBOIO paboTy MpH pellieHur y4eOHOM UM MCCIIeI0BaTeNbCKON 3a]aul; HA OCHOBE MOJIyYE€HHBIX
pe3ynbTatoB (GopMynHpoBaTh 000OIIEHUS W BBIBOJABI, IPOrHO3UPOBATH BO3MOXKHOE DPAa3BUTHE
IIPOLIECCOB; AHAIU3UPOBATH PE3YJIBTAThl: COOTHOCUTb CBOU JCHCTBHS C IUIAHUPYEMBIMU
pe3yibTaTaMH, OCYILECTBISATh CAaMOKOHTPOJb  JESATEIBHOCTH; KOPPEKTUPOBAaTh  CBOIO
JIeATEIbHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl IO XHUMHH OCHOBHOTO OOILIEro
o0pa3zoBaHus Ha yriayOJEHHOM YPOBHE MMEIOT OOIIee COACpKaTeIbHOE SIPO C MPEIMETHBIMU
pe3ynbTaTaMu 0a30BOTO YpPOBHS, COTJIACOBAHBI MEXIY COOOMW, YTO MO3BOJSET PEaTM30BBIBATH
yIIIyONeHHOE H3YYeHHEe KaK B paMKax OTIENbHBIX KJIAcCOB, TaK W B paMKax pealu3aliu
UHAMBUAYAIbHBIX 00pa30BaTENIbHBIX TPACKTOPHI, B TOM 4YHUCJIE HCIOJB3YS CETEBOE
B3aMMO/eiicTBre opranu3anuu. [1o 3aBepiieHnn peanusanuy IporpaMMbl yriyOJeHHOTO YPOBHS
o0yyJaromuecs: CMOTYT JleTallbHee OCBOUTh MaTe€pHall, OBIAJETh PACIIUPEHHBIM KPYTOM MOHSATHHA
¥ METOJIOB, PelIaTh 3a7a4u 00Jiee BHICOKOTO YPOBHS CIOXKHOCTH.

[IpenMeTHble pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYaIOIIMMHUCA HAay4HBIX 3HAHUI,
YMEHUN M CIOCOOOB NEHUCTBHH, crieu@UUecKuX I MPEeIMETHONW 001acTh «XHUMHS»; OCHOBBI
HAayYHOI'O MBIIUJICHUSA,; BUABI ACATCIBHOCTH MO MOJTYYCHUIO HOBOI'O 3HAHUS, €0 UHTCPIIPETALIUU,
Hp€O6paSOBaHI/IIO U NPUMCHCHHUIO B PA3JIMYHBIX y‘-Ie6HBIX " PCAJIbHBIX KU3HCHHBIX YCJIIOBUAX;
00€ecIeunBarOT BO3MOKHOCTh YCIIEIITHOTO 00YYEHUS Ha CIISAYIONEM YPOBHE 00pa30BaHuUs.

K konmy oOyueHuss ¢ 8 knacce y oOyuatomierocss OyayT cGOpPMUPOBAHBI CIEAYIONIUE
IpeMETHBIC PE3YNIbTaThl U3YYCHHSI XUMUHU Ha YIITyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHX ITOHSATHH: aTOM, MOJIEKYJa, XMMHYECKHUH
3JIEMEHT, METaJlI, HEMETaUl, aJUIOTPOINHs, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOHAS M HEOJHOPO/HAs ), BAJICHTHOCTh, OTHOCUTENIbHASL aTOMHAs U MOJIEKYJIsIpHasi Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca, MaccoBas HOJII XUMHYECKOTO 3JIEMEHTa B
COEIMHEHNH, MOJIPHBIA 00BEM, OTHOCHTENBHAS TNIOTHOCTh Ta30B, OKCHI, KHCIIOTA, OCHOBAHMHE,
COJIb, aM(OTEPHBIH OKCHI, aM(OTEPHBIN THAPOKCHU[, XMMHUYECKas PEaKlUs, KIaCCHU(PUKAIHI
peaKIMii: peakuy COeANHEHHS, PEaKLUU Pa3I0KEHUs, pEaKkIMy 3aMeIleHHs], peaklluu oOMeHa,
9K30- U DHAOTEPMHYECKHE PEaKIHH; TEeIUIoBOH 3(dekT peakmum; sapo aToma, >IEKTPOHHBIN
CIIOW aTroMa, aTOMHas OpOMTajib, paanyC aToMa, XMMHUYECKasl CBS3b, MOJSIPHAs M HETOJIIpHAS
KOBQJICHTHAsA CBSI3b, MOHHAS CBSI3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas JOJI BELIECTBA
(mpolleHTHAsT KOHIEHTpalus) B pacTBOpe, MOJSpPHAs KOHLEHTpAIMs BEIIECTBA B PACTBOPE;
IIEKTPOOTPUIATENILHOCT, CTETIEHb OKHCICHHUS, OKUCINTENN M BOCCTAHOBHTENH, OKHCICHUEC U
BOCCTAHOBJICHHE, OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIE PEAKIH, METO JJIEKTPOHHOTO OanaHca;



WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHMUYECKUX MOHATHM M NPUMEHATH 3TH
MOHSTHUS MIPU ONMMCAHUY BEIIECTB M UX MPEBPALCHUN;

UCIIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY JUISI COCTaBICHUS (DOPMYIT BEIIECTB U YpaBHEHUN
XUMHYECKHUX PEaKIUi;

ONpeeNsiATh BaJCHTHOCTb AaTOMOB OJJIEMEHTOB B OWHApHBIX COEIUHEHMSX, CTENEHb
OKHCJICHHS JIEMEHTOB B OMHAPHBIX COSAMHEHUSX, PUHAIIICKHOCTh BEIIECTB K OMPECIICHHOMY
KJlaccy COeAMHEHW mo Qopmynam, BUABI XMMHUYECKOH CBSI3M (KOBAJICHTHOH M HMOHHOW) B
HEOPraHWYECKUX COCANHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsS MAacChl BELIECTB, ITOCTOSIHCTBA COCTaBa,
[Tepuoanueckoro 3axona [I. 1. MenneneeBa, aTOMHO-MOJIEKYJISIPHOIM T€OpUH, 3aKOHA ABOTAJIpO
U €ro CIEICTBHM, TNPEICTAaBIEHUA O HAyYHBIX METOJaX IIO3HAHUSA, B TOM YHCIIE
SKCHEPUMEHTAIBHBIX M TEOPETUYECKHX METOJax MCCIECJOBAaHUs BEIIECTB W H3YYCHHS
XUMHYECKHUX PEaKIUi;

JEMOHCTPUPOBATh TOHUMAHUE TMEPUOJUYECKON 3aBUCHMOCTU CBOMCTB XHUMHUYECKHX
AJIEMEHTOB OT UX MOJ0XeHus B [lepuoanueckoii cucreme:

ONMMCHIBATh M  XapakTepu3oBaTb TabmuuHyro ¢opmy Ilepuoanueckoit cucTeMsl
XUMHYECKHX 3JIEMEHTOB: pa3finyaTh MOHATUSA «TJIaBHasg MoArpymnmna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpymnma)y, «manbie mepuoab» U «OObIITNE TEPUOIBIY;

COOTHOCUTH 00O3HaueHUs, KOTOpble HMeroTcs B Tabmmie «llepuoguveckas cuctema
xuMuueckux snemeHToB J[. M. MenaeneeBa», ¢ 4YHMCIOBBIMU XAapaKTEPUCTHUKAMU CTPOCHHS
aTOMOB XMMMUYECKHUX DJEMEHTOB (cocTaB W 3apsija  sA1apa, oOliee 4YHCIO JIIEKTPOHOB U
pacnpeneneHue ux 1o JIEKTPOHHBIM CII0SIM);

OOBSCHATH CBSI3b MOJOXKEHHS dJieMeHTa B [lepuonnyeckoil cucreMe C pacmpeleeHueM
3JIEKTPOHOB MO YHEPIeTUYECKUM YPOBHSM, IMOAYPOBHSIM U OpOUTANISIM aTOMOB MEPBBIX YETHIPEX
NIEPHOJIOB;

KJIACCU(UITUPOBATh XMUMHUYECKHUE DJIEMEHTHI, HEOPraHWYEeCKHE BEIISCTBA, XUMHYECKHE
peakuuu (10 YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3 (DEKTy);

XapaKTepu30BaTh (OMUCHIBATD) (PHU3HUECKHUE U XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX
BEIIECTB: KHUCJIOPOAa, BOAOPOJA, BOABI, OOIIME XHMHUYECKHE CBOMCTBA OKCHIOB, KHCIIOT,
OCHOBaHUM U COJel, TEHETUYECKYI0 CBsI3b MEXKIYy HHUMH, TMOATBEpXKaas MpUMepaMu
MOJIEKYJIIPHBIX YPaBHEHUU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHIA;

ONUCHIBaTh POJIb KUCIOPOJAA, BOAOPOJAa U BOABI B IPHUPOIAHBIX MPOLECCAX, B KUBBIX
OpraHusmax, HMX M[PHUMEHEHHE B Ppa3IMYHBIX OTPACISAX MPOMBINIUIEHHOCTH, BO3MOXHOE
HCIIOJIb30BAHNUE B COBPEMEHHBIX TEXHOJIOTHUSIX;

OOBSCHAT, W TPOTHO3UPOBATH CBOWCTBA BEMIECTB B 3aBHCHUMOCTH OT HMX COCTaBa U
CTPOEHHUSI, BO3MOKHOCTH ITPOTEKAHUS XUMUYECKHUX IPEBPALLECHUN B PA3JINYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MOJSPHYIO
Maccy CMECH, MOJBHYIO JOJI0 XUMHUYECKOrO HJIEMEHTa B COEAUHEHUH, MAaCCOBYIO JIOJIO
XUMHUYECKOT0 dJIeMEHTa 1Mo GopMylie COSIUHEHHsI, HAXOUTh MPOCTEHITYyI0 (JOpPMYITy BEIIeCcTBa
[0 MacCOBbIM WJIM MOJBHBIM JOJSIM 3JIEMEHTOB, MAacCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MOJISIPHYIO KOHLIEHTpPAllMIO BEIIECTBA B PACTBOpPE, MNPOBOAUTH pPacCyeTbl IO YpPaBHEHUSIM
XAMHYECKON PEaKuu;

INPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEILHON ACSITENbHOCTH — aHalu3 M CHUHTE3,
cpaBHeHHE, O0O0O0OIIEeHHe, CHUCTEMaTU3aIuio, KIAcCU(HUKAIIMIO, BBISIBICHHE MPUYHUHHO-
CJIEICTBEHHBIX CBSI3€M — JIJIl N3yYEHUs] CBOMCTB BEILIECTB M XMMUYECKUX PEAKLIUN, €CTECTBEHHO-



HayyHble METOJbl TMO3HAHWSI — HaAONIOJIEHUE, U3MEpPEHHE, MOJEIUPOBAHHE, SKCIEPUMEHT
(peanbHBIN M MBICTICHHBIH) — JJ11 OCBOCHHUS y4eOHOTO COJIepIKaHMS;
PacCKpBIBAaTh CYIIHOCTH MPOLIECCOB OKUCICHUS M BOCCTAHOBJICHUS, COCTABIIATh YPaBHEHUS
MPOCTHIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINM (METOIOM 3JEKTPOHHOT0 OanaHca);
YCTaHABIMBaTh CBS3U MEXIY pealbHO HAOJI0IaéMbIMM XHUMUYECKUMU SIBICHUSMH U
npoleccaMy, MPOUCXOSAIIUMH B Makpo- U MHUKPOMHpPE, OOBACHATh HNPUYMHBI MHOTOOOpPa3Hs
BEIIIECTB, COOTHOCUTh XUMHUYECKHE 3HAHUS CO 3HAHUSIMU APYTHX y4EOHBIX MPEIMETOB;
cobmomath mpaBwia Oe3omacHOW paboThl B y1abopaTopuu  TPH  MCIOJIB30BAaHUHU
XUMHYECKOH Tocynbl U 00OpyAOBaHHS, a TakKe IMpaBuiia OOpalleHHs C BEIIeCTBAMHU B
COOTBETCTBUH C MHCTPYKLHUSMHU BBIIOJHEHHS JJAOOPATOPHBIX OMBITOB M MPAKTHYECKUX pabOT MO
MOJYYEHUIO U COOMPaHMIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KUCIOPOJA), MPUTOTOBICHUIO
pacTBOpOB C OMNPEICICHHOM MacCOBOM JOJIEM pPacTBOPEHHOrO BEIIECTBA, PELICHHIO
9KCIIEPUMEHTANBHBIX 3a71a4 M0 TeMe «OCHOBHBIE KJIACChl HEOPTAHUUECKUX COSAMHEHUI;
JIEeMOHCTPUPOBATh BIIAJICHUE OCHOBAMU XUMHUYECKOW IPaMOTHOCTH, BKJIIOUAIONIEH YMEHUS
Oe30macHOro oOpalieHus ¢ BEUIECTBAMH, HCIIOJIb3YEMBIMH B MOBCEIHEBHOM KM3HM, a TaKXkKe
3HAaHWE IIPABUJI IOBEJICHUS B LENIAX COEPEKEHUS 3I0POBbS U OKPYKAIOIIEH CPEIbI.

K konmy oOyudeHuss ¢ 9 knacce y oOyuatomierocss OyayT CGOpPMUPOBAHBI CIEAYIONIUE
IpEMETHBIC PE3YNIbTaThl U3YYCHHS XMMUU Ha YIITyOJICHHBIM YPOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX TOHSATHUH: XHMUYECKUH D3JEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, aHWOH, DJIEKTPOOTPULIATEIIBHOCTh, CTCIICHh OKHCICHUS, XUMUYECKas
peakius, TeraoBoi 3¢ (eKT peakiuu, MoJb, MOJIIPHBII 00BEM, pacTBOp;

JJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs UCCOLMALNS, PEAKUUU HOHHOTO
oOMeHa, THApPOJIM3 COJed, oOpaTuMple © HEOOpaTUMbIE pEaKIUH, OKUCIUTEIHHO-
BOCCTAQHOBUTEIIbHBIE PEAKLIUU, OKUCIUTENb, BOCCTAHOBHUTENb, OKHCICHHE M BOCCTAHOBIICHHE,
QIIEKTPONIN3, AIOTpOmHs, aM(pOTEpHOCTh, XHMHYECKas CBs3b (KOBaJCHTHAs, WOHHAs,
MeTaJlJIM4ecKasi), MEXMOJEKYJIIpHble B3aUMOJICIHCTBUS (BOJOpOJIHAsl CBA3b, CUIbl Ban-nep-
Baannbca), KOMIIJIEKCHBIE COEIUHEHUS, KPUCTAJUIMYECKUE PEIIEeTKHU (MIPUMHUTHBHAS KyOHuecKas,
00BEMHO-LIEHTPUPOBAHHAsL KyOHUecKasi, TpaHEeLEHTPUPOBaHHAs KyOudeckas, reKcaroHalbHas
TUIOTHOYIAKOBAaHHAs ), KOPPO3HSI METAJUIOB, CIUIABBI; CKOPOCTh XMMHYECKON PEaKInu, KaTalus,
XUMHYECKOE paBHOBECHE, DJIEMEHTbl XMMHYECKOH TEepMOJMHAMUKA KaK OJHOW U3
TeopeTnueckux ocHOB xumuu; [T/1K;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSATHH ¥ TNPUMEHSTH JTH
MOHSITHS TIPU OMTMCAHUH BEIIECTB U MX MPEBPAICHHIA;

HCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBICHUS (hOpPMYIT BEIIECTB U ypaBHEHUN
XUMHYECKUX PEaKIUi;

OTIpeNIeNATh BAJIEHTHOCTh M CTEIEHb OKUCICHHS XUMHUYECKUX AJIEMEHTOB B COCIMHEHHSIX
Pa3IMYHOIO COCTaBa, MPUHAMICKHOCTh BEIIECTB K OINPEICIIEHHOMY KIAcCy COEAMHEHHH o
dbopmynaM, BHIBI XUMHUYECKOHW CBSI3M  (KOBAJICHTHOW, WOHHOW, METAUIMYECKON) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsj] HMOHA IO XMMHUYECKOM (opmyne, XapakTep cpelsl B
BOJHBIX pAcTBOpaX HEOPraHWYECKUX COCAMHEHUW, TUN KPUCTAIUTMYECKON  PEIIeTKH
KOHKPETHOT'O BEIIIECTBA;

packpsiBaTh cMbich [lepuoaunueckoro 3akona JI. . MeHneneeBa u 1€eMOHCTPUPOBATH €r0
MOHUMAaHUE:



ONMCHIBATL M  XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit cucteMsl
XUMHUYECKHUX DJIEMEHTOB: pa3indaTh MOHATUSA «A-rpynmna» u «b-rpymnmay, «Maabie Iepuoab» U
«OOIBIITNE TIEPUOIBIY;

OOBSCHATH CBSA3b MOJOXKEHHS 3JeMeHTa B [lepuonnyeckoil cucreme ¢ pacmpeleieHueM
3JIEKTPOHOB MO YHEPIETUYECKUM YPOBHSM, IMOAYPOBHSIM U OpOUTANISIM aTOMOB MEPBBIX YETHIPEX
MEePHOJIOB;

BBIJICTISITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUM CBOICTB AJIEMEHTOB U MX COCAMHCHHIA
(KUCJIOTHO-OCHOBHBIX U OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX CBOWCTB OKCUIOB U THAPOKCUIOB)
B IIpeJieax MaJbIX MEPHOJIOB U INIaBHBIX MOATPYII C YI€TOM CTPOCHHUS UX aTOMOB;

pPacKpbIBaTh CMBICT TEOPHH SJICKTPOIUTHUYECKON OUCCOLMAaNuM, 3akoHa l'ecca W ero
CJIEICTBUH, 3aKOHA JEHCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEW M3MEHEHUSI CKOPOCTU XUMHUYECKOU
peaKkuuy, HaIlpaBJIeHHUsS CMEIIEHUS XHMHUYECKOTrO PaBHOBECHS B 3aBUCUMOCTU OT Pa3IUYHBIX
(hakTOpoB;

KJIACCU(UITUPOBATh XMUMHUYECKHUE DJIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA, XUMHYECKHE
peakiuu (10 YUCITY U COCTAaBY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIIoBOMY 3 dexTy, mo
arperaTHOMy COCTOSIHUIO pPEareHTOB, IO H3MEHEHHIO CTENEeHEH OKUCICHHMS] XUMHYECKHX
3JIEMEHTOB, IO 0OPAaTUMOCTH, IO YIACTHIO KaTalnu3aTopa);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWMCTBA BEUIECTB Pa3IUIHBIX
KJIACCOB HEOPTraHUYECKUX COCTUHEHUH, MOATBEPK/Iast TO OMUCAHUE TPUMEPAMHU MOJICKYIISIPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHil;

COCTaBJIITh YPABHEHUS: AJIEKTPOJUTHUYECKON AMCCOIMALIMM KHUCIOT, LIEJIOYEeH U COJei;
MOJIHBIE W COKpAIICHHBIE YPaBHEHHS pEaKlUii MOHHOTO OOMEHA; peakluid, MOATBEPKIAFOIINX
CYIIIECTBOBAHME TEHETHUECKOM CBS3M MEXK/IY BEIIECTBAMU PA3IMUHBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh MPOILIECCOB TUAPOIM3A COJIEH MOCPEICTBOM COCTaBICHUS KPAaTKUX
MOHHBIX U MOJIEKYJISIPHBIX YPaBHEHUN peakiui, CYIIHOCTh OKHCINTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii MOCPEICTBOM COCTABJICHUS IEKTPOHHOTO OalaHCa ATHX PEaKIIHiA;

MPEICKa3bIBaTh XapaKTep Cpebl B BOJHBIX PACTBOpaXxX COJICH;

XapaKTepu30BaTh (OMUCHIBATh) (PU3NYECKUE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(kuciopoa, 030H, TpaduT, amMas, KpeMHUH, Oop, a3oT, docdop, cepa, XJIOp, HATPUH, KAIWH,
MarHuii, KaJbllUi, aIFOMUHHN, Kelle30, Me/lb, IMHK, cepeOpo) U 00pa30BaHHBIX UMM CIIOKHBIX
BEIECTB, B TOM YHCJIE X BOJAHBIX PACTBOPOB (aMMHAK, XJIOPOBOJOPO]I, CEPOBOIOPO, OKCHUIBI
yraepona (I, 1V), kpemuaus (IV), azora (I, II, III, IV, V) u docdopa (111, V), ceprr (IV, VI),
CepHHUCTas, cepHas, a3oTHas, ¢ocdopHas, yrojbHas, KPEMHHEBAas KHUCIOTBL, OKCHUABI U
ruapokcuabl MetaioB [A—IIA-rpynn, amtomunus, meau (1), nuaka, sxenesa (11 u I10));

MOSICHSTh COCTaB, OTIENBHBIE CIIOCOOBI TIONYyYEHHUS M CBONCTBA CJIOXKHBIX BEIIECCTB
(kucnopoacoaepx aliue KUCIOThl XJIOpa, a30TUCTasl, OOpHas, yKCyCHasi KUCJIOThI U HX COJIH,
ranorenusl kpeMuust (IV) u docdopa (III u V), okcua u rugpoxcun xpoma (I11), mepmanranar
KaJus;

OTHCHIBAThH POJIb BAKHEUIIIMX M3y4aeMbIX BEUIECTB B MPUPOIHBIX MPOIIECCaX, BIHSIHUE HA
JKUBbIE€ OpPraHMU3MBbl, MPUMEHEHUE B PA3IUYHBIX OTPACIAX HKOHOMHUKH, HCIOIb30BAaHUE IS
CO3/1aHMSI COBPEMEHHBIX MaTEPHUAJIOB U TEXHOJIOTHIA;

MPOBOANTH PEAKIUH, TOATBEPKIAIONINE KAYeCTBEHHBI COCTaB pPa3IMYHBIX BEUIECTB,
pacmo3HaBaTh ONBITHBIM ITyTEM COJEpIKAIIMECS B BOIHBIX paCTBOPaX MOHBI: XJIOPUA-, OpOMHU/I-,
noaua-, cynbdar-, pochar-, kapboHar-, cunukar-, cyabGuT-, cyabdum-, HUTpaT- U HUATPHT-
MOHBI, TUJIPOKCUI-HUOHBI, KaTHOHbl aMMOHUS, MarHus, KaJbliMs, allOMUHUS, kene3a (2+) u
xkenesa (3+), meau (2+), IUHKA;



OOBSACHATH U MPOTHO3UPOBATH CBOMCTBA BaXKHEUIIINX U3Y4aE€MBbIX BEILIECTB B 3aBUCUMOCTHU
OT UX COCTaBa U CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBHCUMOCTU OT MX CBOMCTB, BO3MOKHOCTb
MPOTEKAHUS XUMUYECKUX TPEBPAIICHUN B PAa3IMYHBIX YCIOBHSX HAa OCHOBE PAaCCMOTPEHHBIX
3JIEMEHTOB XUMHUUYECKOI KHHETUKH U TEPMOJIUHAMUKY;

BBIUMCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JIOJTF0 XUMHUYECKOTO0 3JIeMEHTa 10 (popMyJie COeMHEHUS, MaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE,
MOJIBHYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUH, MOJIIPHYIO KOHLIEHTPAIIMIO BEIIECTBA B
pacTBope, HaxOIUTh MPOCTEHITy0 (OpMyay BelIecTBa MO MACCOBBIM WM MOJBHBIM JOJSIM
3JIEMEHTOB, MPOBOJUTH PAcueThl MO YpaBHEHUSM XMMHUYECKUX PEaKIMi C y4eTOM HeJoCTaTKa
OJTHOTO M3 pEareHTOB, MPAKTUYECKOrO BBIXOAA TMPOJYKTa, 3HAUeHHs TeroBoro 3¢ddexra
pEaKIMU, ONPEENsATh COCTaB CMECEH;

coOmomath mpaBwiia Oe3omacHOW paboThl B yabopaTopuu  TPH  MCIOJIB30BAaHUHU
XUMHYECKOH Tocynbl U 00OpyAOBaHHS, a TakkKe IMpaBuia OOpalleHHs C BEIIeCTBAMHU B
COOTBETCTBUU C MHCTPYKIHUSIMH BBIIOJHECHUS TAOOPATOPHBIX OIBITOB M MPAKTHYECKUX PabOT 1Mo
MOJIYYEHHUIO U COOMpaHUIO Ta3000pa3HbIX BEIIECTB (AaMMHAKa U YIJIEKUCIIOTO ra3a) U peuieHuIo
9KCIIEPUMEHTANBHBIX 33]a4 110 TeEMaM Kypca, IPeICTaBIATh pe3ylbTaThl 3KCIIepuMeHTa B (hopme
BBIBOJIOB, JI0KA3aTEIbCTB, IPA(PHUKOB, TAOIUIL U BHISBIATH SMIUPUUECKHE 3aKOHOMEPHOCTH;

NPUMEHSTh OCHOBHBIC OINEPALMU MBICIUTEIBHON JEATENBHOCTH (QHAU3 H CHHTE3,
CpaBHEHHE, 0000IeHNe, CUCTEMAaTU3allMIO, BBISIBJICHUE NPUUYMHHO-CIICACTBEHHBIX CBS3EH) MpH
U3YYEHUHU CBOWCTB BELIECTB U XHUMHYECKHX pEaKIUil, BIaJeTh €CTECTBEHHO-HAyYHBIMU
METOJaMH TIO3HaHMs (HAOII0CHHE, U3MEpEeHNe, MOICIUPOBAHUE, SKCIEPUMEHT (pealbHBIH U
MBICJICHHBIN );

OPUMEHATHh IpaBUja Oe30MacHOr0 OOpalleHusi C BELIECTBAMH, HCHOJIb3YEMbIMU B
MOBCE/IHEBHOM JKM3HHU, MpaBUiIa MOBEIEHUS B LEISIX COEpeKEHUs 3[0pOBbS U OKpYKarolen
IPUPOIHON cpeabl, MOHMUMAaTh Bped (OMACHOCTb) BO3JCHCTBUS Ha JKHMBBIE OPraHU3MBI
OTIpEIeIEHHBIX BEIIECTB, MOACHATh Ha IPUMEpPaxX CIIOCOOBl YMEHBILICHHUS U MPEIOTBPAIICHUS UX
BPEIHOTO BO3/ACUCTBUS, 3HAYCHUE )KUPOB, OCJIKOB, YIIIEBOIOB JUIsl OpraHU3Ma YeJIOBEKa;

HCIIOJIb30BaTh MOJIYYEHHbIE MPEACTaBICHUS O cepax MpodeccuoHaNIbHON NesSTeIbHOCTH,
CBSI3aHHBIX C HAYKOH M COBPEMEHHBIMU TEXHOJOTHSIMHU, KaK OCHOBY JUIsl MPO(eCCHOHATbHON
OpPHUEHTAINH U JUISI OCO3HAHHOTO BHIOOpA XMMHH KaK MPOGUIBHOTO IIPeIMeTa Py MPOAOTHKEHUN
0o0ydeHHUs Ha YPOBHE CPEHET0 00IIero o0pa3oBaHus;

y4acTBOBATh BO BHEYPOUHOMH IIPOEKTHO-UCCIIEI0BATEICKON NESTEIBHOCTH XUMUYECKON U
XUMHUKO-9KOJIOTUYECKONH  HAMpaBJIEHHOCTH, MPUOOPECTH  OMBIT  MPOBENEHUS  Y4eOHBIX
UCCIICIOBAaHUN B YCIIOBUSIX 00pa30BaTENbHBIX OpraHM3alMi, a TakKe OpraHu3anuil (LEHTPOB)

JIOIIOJIHUTENBHOrO 00pa30BaHUS JCTCH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBaHue pa3iesioB U (undposbie)
KoHTpoJsbHbIE IpakTHyeckune
n/n TeM IPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoTsbI padoThI
pecypcsl

Pazgea 1. [lepBoHayaibHble XUMHYECKHE OHATUSA

XuMHS — BaKHast 00J1acTh
1.1 €CTECTBO3HAHUS U MPAKTUYECKOMN 10 2
NeSITEIbHOCTH YeI0BeKa

BemecTBa 1 xuMudeckue
1.2 28 1
peakuuu

Hroro no pazneny 38

Pa3nes 2. Baxkneiimme npeacTaBuTe I HEOPraHMYECKHUX BeLIeCTB

Bo3znyx. Ilonstue o razax.

2.1 19 1 1
Kucnopona. Okcuabt

9 Bonopoa. [lonsitue o kucnorax u 2 |
COJISIX

’3 Boga. PactBopsr. [Tonsitue 06 13 1 )

OCHOBAHHAX

OCHOBHEBIE KJIACCEI
2.4 . 16 1 1
HEOPTaHWYECKUX COCTMHCHHI

Uroro no pazaeny 61

Pasznen 3. Ilepuoanuecknii 3axkoH u Ilepuoanueckasi cucrema xumuieckux 3jeMmeHToB . U. MennesneeBa. CTpoeHne aToMOB.
Xumunueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




[lepronnueckuii 3aKOH U
[lepuoauueckas cucrema

31 XUMHYECKHX 3J1eMeHTOoB []. 1. 18
MengeneeBa. CTpoeHue aTroma
XuMudeckas CBS3b.
3.2 OKHUCIUTENbHO- 16 1
BOCCTAHOBUTEIIbHBIE PEAKIIHH
Uroro no pazaeny 34
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 136 5 6
I[TPO'PAMME
9 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Korrpomsusre  Mpaxrmseckue (undposbie)
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThI pecypenr
Pasnen 1. BemecTBo U XumMuveckasi peakuus
11 [ToBTOpEHME U YIITyOJICHHE 3HAHUN O 2
BEIIIECTBE
12 OcHoOBHBIE 3aKOHOM€PHOCTI/I MPOTEKAHUS 14 1 1
XUMHUYECKUX PEeaKuit
13 DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. 14 | )
XUMHUYECKUE PeaKlui B pacTBOpax
Hroro no pazneny 36

Pasgen 2. HemeTaaabl M HX COeAUHEHU S




OO01mas XxapakTepuCTHKa XUMUIECKUX

2.1 8
sneMeHToB VIIA-rpynmsl. ["anorenst
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.2 aneMmeHToB VIA-rpynmnsl. Cepa u eé€ 10
COCANHCHUA
OO61as XxapakTepUCTHKA XUMUYECKUX
2.3 anemeHTOoB VA-rpynmsl. A3ot, pochop u ux 12
COCANHCHUA
OO1as xapaKTepUCTHKA XUMUYECKUX
2.4 aneMeHToB [VA-rpynmnsl. Yraepon u 13
KpEMHUI, UX coequHeHus. bop
Uroro no pazaeny 43
Pa3zgen 3. MeTa/sibl M HX COeTUHEHU A
3.1 OO0mue cBoiicTBa METAIIIOB 10
3.2 Baxueiinie MeTayuibl U UX CO€IUHEHUS 22
Uroro no pazaeny 32
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 Bemecma 1 MaTCpuUajibl B )KU3HU YCIIOBCKA. 5
’ OCHOBBI 3KOJIOTUYECKON TPaMOTHOCTH
Hroro o pazneny 5
Paznen 5. O6001menne 3HaHui
51 [ToBTOpeHME U 006001IIeHNE 3HAHUI 10
' OCHOBHBIX Pa3/eioB KypcoB 8—9 Ki1accoB
Hroro no pazneny 10
PesepBHOE Bpemst 10




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

11




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne KoimnuecTBo yacos
Tema ypoka Kontponbnsie IlpakTnyeckue
n/n Bcero
padoThI padoTsbI
1 [Ipenmer xumuun. Pose XuMuu B KU3HU 1
YyeJoBeKa
[TonsiTrie 06 MCTOPUU BOSHUKHOBEHUS U
2 pa3BUTHUSL XUMUH. XUMUSI B CUCTEME 1
HayK
3 Tena u BewecTBa. Pusnyeckue u |
XUMHYECKHE CBOICTBA BEILIECTB
4 ®OuU3n4ecKue U XUMAYECKUE SBICHUS 1
[TonsiTvie 0 TEOPETUYECKUX METO/IaX
5 MO3HAHUS B €CTECTBEHHBIX HAyKaX. 1
HcTouHnky XUMHYECKON HHPOpMAIIH
[IpencraBneHust 0 HAy4HOM MO3HAHUU
Ha SMIIUPUYECKOM YPOBHE:
HaOII0/IcHUE, U3MEpPEHHUE,
6 9KCIIEPUMEHT, MOJIETTUPOBAHUE. | |
[Tonsitue o MeTogax paboThI C
XUMUYECKUMH BEIIECTBAMHU.
O6opynoBaH#e NTKOJIBHONH XUMUYECKOM
naboparopun
[TpakTrueckas padota Ne 1 mo Teme
. "IIpaBusna pabOTHI B 1TAOOPATOPUH U 1
npuémbl 00palIeHus ¢ 1a00paTOPHBIM
obopynoBanuem"
YucTele BENIECTBA U CMECH 1
9 CriocoOsbI pa3aeneHus cMeceit 1 1
[TpakTrueckas padota Ne 2 o Teme
10 "Paznenenue cMmeceit (Ha mpumepe 1
OYHCTKH ITOBapeHHOH cosn)"
11 ATOMBI U MOJIEKYJIbI 1
12 XUMHUYECKHUE 3JIEMEHTHI 1
13 [IpocThie U COXKHBIE BENIECTBA 1
14 BemecrBa MOIEKyYISIpHOTO U |
HEMOJIEKYJIIPHOTO CTPOCHHUS
15 Xumuuaeckas opmyina. BaaeHTHOCTh 1




aTOMOB XMMHNYCCKHX 3JICMCHTOB

16 3aK0H MOCTOSHCTBA COCTaBa BEIIECTB

17 OrnpezenieHre BAJIGHTHOCTH aTOMOB 10
dbopMynaM OMHAPHBIX COSAMHEHHIA

18 OTtHocHUTeNbLHAsg aTOMHas Macca.
OTHOCUTENbHAs MOJIEKYJISIpHAs Macca
Brranciaenns oTHOCHTENBLHOM

19 MOJIEKYJIIPHOM MacChl BEIIECTB,
MOJISIPHOM MacChl, MacChl BEIIECTB U
KOJIMYECTBA BEIISCTBA

20 MaccoBas 10J19 XMMHYECKOT0 JIeMEHTa
B COCIUHEHNH
BrrauciaeHus MaccoBOM JI0JIH

21 XUMHUYECKOT0 dJIeMeHTa 1o (hopmMyie
COCIMHCHUS
Haxosxnenue npocreiimen Gopmyibt

22 BeIIeCTBa IO MAaCCOBBIM JOJISIM
9JIEMEHTOB
Breraucnenus mpocreiimeii GopmyIisl

23 BEIIIECTBA II0 MACCOBBLIM HJIA MOJBHBIM
JIOJISIM DJICMEHTOB

24 KonunuectBo BemecTra. MoJib

)5 BzaumMocBsI3b KOIMYeCTBa, MACChl M
Yyucia CTPYKTYPHBIX €AMHUI] BEIIECTBA

26 MognsipHast Macca CMECH BEIIIECTB

7 MoubHas A0S XUMHYECKOTO JIEMEHTA
B COCIUHCHUH
Haxosxnenue npocreiimes Gopmyibt

28 BEIIECTBA M0 MOJIBHBIM JOISIM
9JIEMEHTOB

29 Xumudeckue SBICHUS. X UMHISCKast
peakiys u e€ Npu3Haku

30 3aK0H COXpaHEHUs1 MaCChl BEIIECTB

31 ATOMHO-MOJIEKYJIsipHast Teopus. JKu3Hb
U nearenbHocTts M. B. JlomoHOCOBa

32 XUMHUYECKUE YpaBHEHUS

33 TuIbl XUMHYECKUX PEAKIIUI
Pacuérel mo XuMHUYECKHM yYpaBHEHUSIM

34 KOJIMYECTBA ¥ MAaCChI NCXOTHBIX

BEIIIECTB WJIU TIPOIYKTOB PEAKITUN




35

Borurcnenus o ypaBHEHUSIM
XUMUYECKON peaKluu: KOJINYECTBa
BELIECTBA, MACChI [10 U3BECTHOMY
KOJIMUECTBY BEILIECTBA, Macce
peareHToB WK MPOJAYKTOB PEAKIIMI

36

Borurcnenus mo ypaBHEHUSM
XUMUYECKON peaKluu: KOJINYECTBa
BEIIIECTBA, MACChI [0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
pEeareHToB WK MPOJAYKTOB PEAKIIMI

37

O0001IeHUE U CUCTEMATU3ALUS 3HAHUN

38

KonTpoasHnas padora Ne 1 mo teme
"BemecTBa U XMuMUYeCKUe peakuuu'’

39

Bo3nyx — cMecs razos. [lonstue o
razax.

40

3akoH ABoraapo. MomsipHblil 00BEM
ra3oB

41

Berancnenns 00béMa, KOJIMIecTBa
BEIIECTBA Ta3a [0 H3BECTHOMY €r0
KOJINYECTBY BEUIECTBA, 00bEMY

42

OTHOCHTENbHAS IIIOTHOCTh T'a30B

43

BrIuncienns oTHOCUTEILHOM
IJIOTHOCTH T'a30B

44

OnpeneneHre OTHOCUTEIbHON
MOJIEKYJIIPHOM MacChl ra3000pa3HOTO
BEIIIECTBA 10 U3BECTHOM
OTHOCHTGHBHOﬁ IINIOTHOCTHU

45

BriuncieHnsa oTHOCUTENLHOU
MOJIEKYJIIPHOM MAcCChI ras3a Imo
W3BECTHOU OTHOCHUTEILHOHN INIOTHOCTHU

46

OOBEMHBIE OTHOIICHUS Ta30B PU
XUMUYECKHUX PeaKLUIX

47

Beruucinenus 00bEMOB ra3oB o
YPaBHEHUIO XUMUYECKOU pEAKLINU

48

Kucnopon — sneMeHT u mpoctoe
BEIIECTBO

49

Oxkcuabl

50

CniocoObl Moy4eHus KUCIOpo/ia B
1ab0paTopuu ¥ MPOMBIIUICHHOCTH

51

[IpakTrueckas padota Ne 3 o Teme




"TTomydeHnue u coOupaHue KUcioposa,
U3y4YEHUE ero CBOUCTB"

52

Kpyrosopot kuciopoaa B mpupoze

53

O30H — aJIOTPONHAS MOJU(PHUKAIIHS
KHCIIOpoJa

54

TennoBoii 3¢ ekt XuMuIeckoit
peaKIiy, TePMOXUMHUYECKHUE
YpaBHEHHSI, IK30- U SHJOTEPMUYECKHE
peaxiuu

55

Tonnuo. Ucnionb3oBanue yris u
METaHa B Ka4CCTBEC TOIIJIMBA.
3arpsi3HeHue Bo3ayXa.

56

Beorunciienus mo ypaBHEHUSAM
XUMHYECKON PeakIuu: KOJIHIECTBA
BellleCTBa, 00bEMA, MACChI 110
HN3BCCTHOMY KOJIMYCCTBY BCILICCTBA,
00BEMY, Macce peareHTOB WU
NPOJYKTOB PEAKIINU

57

KonTpoabsHnas padora Ne 2 nmo teme
"Bo3ayx. Kuciaopoa. Oxcuapr"

58

Bonopoa — snemeHT 1 npocroe
BEIIECTBO

59

CriocoObI ostyueHust BOAOPOIa B
71a00paTOpPUX U IPOMBIIIUIEHHOCTH

60

[TpakTrueckas padota Ne 4 o Teme
"ITonyuenue u cobupanue Boaopoaa,
U3y4YEHUE ero CBOUcCTB"

61

Hcnonp30BaHue BOJIOPOA B KAUECTBE
TOILIHBA

62

TToustie o kucnorax u coisax. Cocras
KHUCJIOT U COJIEH

63

Brruucnenus 00b€Ma, KoTu4YeCcTBa
BEILIECTBA ra3a Mo U3BECTHOMY €T0
KOJIMYECTBY BEIIECTBA WA 00BEMY

64

Boruncnenus 005EMOB ra3zoB 1Mo
YPaBHEHUIO XUMUYECKON peaKkiuu

65

Brruncnenus mo YpaBHCHHUAM
XUMHYECKON PeaKIuy: KOJTHIECTBA
BEIECTBa, 00HEMa, MacCHI 10
U3BECTHOMY KOJIMYECTBY BEIECTBA,
00BEMY, Macce peareHTOB WUJIu




MPOJIYKTOB PEaKLUU

66

dusnyeckue ceoiictsa Boanl. Bona B
pupoIe

67

AHaJII/I3 " CUHTE3 — MCTOAbI I/I3y‘-IeHI/I$I
COCTaBa BOJBI

68

XUMHYECKHE CBOMCTBA BOJBI

69

CocTtaB oCHOBaHUH

70

PactBopsl. PacTBOpUMOCTE BEILIECTB B
BOJIE

71

HacplineHHble 1 HEHACHIIIEHHEIE,
KOHIEHTPUPOBAHHbIE U pa30aBlIeHHbIE
pacTBOpbI

72

CniocoOsI BeIpaXeHHST KOHIICHTPAITUN
pacTBOPOB: MaccoBas J0JIS
pacTBOPEHHOTO BEIIECTBA, MOJISIPHAs
KOHIICHTpAIUs

73

[TpakTrueckas padota Ne 5 mo Teme
"[IpuroroBieHne pacTBOPOB C
onpeaenéHHON MacCOBOM 10eH
pacTBOpEHHOTO BeliecTna. "

74

BrruncneHus ¢ HCoib30BaHUEM
TIOHSATHS «MaccOBast IOJIs BEIIECTBA B
pacTBope»

75

BrruncieHus ¢ HCoib30BaHUEM
TMOHATHA «MOJIIpHAsA KOHICHTPpAal A
pacTBOPEHHOTO BEILIECTBA»

76

Posb pacTBOpOB B IpUpPOE U )KU3HU
yesoBeka. KpyroBopor Bozbl B ipupojie

77

3arpsi3HeHue NPUPOAHBIX Boa. OxpaHa
Y OYUCTKA MPUPOTHBIX BOJI.

78

Brruncienus ¢ uCnoiabp30BaHuEM
rpauKOB paCTBOPUMOCTH JIJIst
pacdyEToB PaCTBOPUMOCTH BEIIECTB

79

Brlunciaenus ¢ UCIIOJIb30BaHUEM
IIOHATHA «MaCCOBas J0JIs1 BEHICCTBA B
PacTBOPECH»

80

Boruncnenus ¢ ucnonb3oBaHUEM
MOHSTUS «MOJISIPHASI KOHLEHTPALIUS
pacTBOPEHHOTO BEILIECTBA

81

BrranciaeHus ¢ HCIIOJIB30BaHUEM




rpaduKOB paCTBOPUMOCTH JIJIst
pacu€ToB pacTBOPUMOCTH BEILIECTB

82

O00011eHrEe U cCUCTEMATU3ALNS 3HAHUN

83

KonrtpoabHnas pabora Ne 3 mo teme
"Boxopoa. Boaa. PactBopsbl.
OcHoBanuga"

84

Oxkcuppl: cocTaB, KiacCu(pUKaIus,
TpI/IBI/IaJIBHBIe Ha3BaHUA

85

[TonydyeHnne u XuMHUYECKHE CBOMCTBA
OKCHJIOB

86

[TonsiTE O TMAPOKCUAAX —
OCHOBAHUSX M KHUCIIOPOICOACPIKAITUX
KHCJIOTax

87

duznueckre 1 XUMUYECKHE CBOMCTBA
KHUCJIOT

88

[Tonydyenue KucCiIoT

89

Knaccudukanmst ocHoBaHMIA

90

[I[€noun, UX CBOMCTBA U CIIOCOOBI
HOHy‘IeHI/IH

91

HepactBopumbie ocHOBaHUS, UX
CBOICTBA U CIIOCOOBI OTYyYEHUS

92

[onsarue 06 ampoTepHBIX
TUAPOKCUAAX: XUMUUYECKNE CBOMCTBA 1
nonydenue. [ I[puMeHeHne BaxKHEH X
OCHOBaHUH

93

Counu: cocraB, kinaccuukanus,
TPUBHUAJIIBHBIC HA3BAHUA

94

dusnyeckue U XUMUYECKHAE CBOMCTBA
coseit. [lonmyuenue conei

95

I'ereTmueckas cBA3b MECXKIY Ki1acCcaMu
HCOPTaHNUYCCKUX COG,I[I/IHGHI/Iﬁ

96

[IpakTuueckas padora Ne 6. Perenue
OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC
«OCHOBHBIE KJIaCChI HEOPTraHUYECKUX
COCTUHEHUI)

97

Brruncnenus mo YpaBHCHHUAM
XUMHYCCKON PEaKIuy: KOJIMYECTBA
BellleCTBa, 00bEMA, MACChI 110
HN3BCCTHOMY KOJIMYCCTBY BCILICCTBA,
00BEMY, Macce peareHTOB UIu




MPOJIYKTOB PEaKLUU

Boruncnenus maccbl IpoAyKTa peakiuu
M0 U3BECTHON Macce OJHOIO U3
MCXOJIHBIX BEIIECTB, B3ATOIO B BUJIE

78 pacTBopa, coaepKallero
ONPEAECIEHHYI0 MACCOBYIO JI0JIO
pPacTBOPEHHOIO BELIECTBA
KonTpoasHnas padora Ne 4 no teme

99 "OCHOBHBIE KJIACCHI HEOPTAHNYECKHUX
coequHeHHIt"

100 [TepBble MOMBITKU KJIacCUPUKAITUN
XUMHYECKHX 3JIEMEHTOB

101 [TonsaTHe o rpynnax cXoaHbIX
3JIEMEHTOB

102 DJeMeHTHI, KOTOphIe 00pa3yIoT
aM(pOTEepHBIC OKCUIBI U TUIPOKCH/IBI

103 [lepuoanueckuii 3akoH. OTKpBITHE
[lepuoauyueckoro 3akoHa
Kopotkonepuoanas u

104 JUTMHHOTIEpUOAHAS (DOPMBI
[leproanyueckoil CUCTEMbl XUMHUYECKHX
anemenToB .. MenaeneeBa

105 [leproas! u rpynmnsl

106 OcCHOBHBIE CBEICHHSI O CTPOCHHUH
aTOMOB

107 CocraB aTOMHBIX s11ep

108 M30TOMBI Kak pa3HOBUIHOCTH aTOMOB
XUMHUYECKOT0 DJIEMEHTA

109 DJIEKTPOHBI

110 DJeKTpOoHHAst OpOUTaAIIb

11 DHepreTuyeckue YpoBHU U OYPOBHU
aToma, s-, p-, d-opOurtanu
DNEeKTpOHHBIE KOH(DUTYpaAIUH U

112 3JIEKTPOHHO-TpadpuuecKue GopMysl
aTOMOB
Crpoenue 3J1eKTpOHHBIX 000JI0YeK

113 aTOMOB NEPBBIX 20 XUMHUYECKHUX
31eMeHTOB llepuoauyeckoil cucTeMsl
.. MenneneeBa

114 3aKOHOMEPHOCTU U3MEHEHUS pajinyca




aTOMOB XMUMHWYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAIUIMYECKUX
CBOMCTB I10 TPyIIaM U IIEproJam

3MeHeHne CBOWCTB COEIUHEHUN

115 XAMHYECKHUX JIEMEHTOB B IIEPUOJIAX U
rpyImax
XapakTeprucTUKa XUMHIECKOTO

116 9JIEMEHTA 110 €ro MOJ0KEHHIO B
ITepuoanueckoii cucreme JI.1.
MeHnpaeneeBa
3nauenue [leproanueckoro 3akoHa u

117 [leproanueckoil CUCTEMbI XUMHUYECKHX
AJIEMEHTOB JJISI PA3BUTHUS HAYKU U
MPaKTUKU

118 DIIEeKTPOOTPULIATETLHOCTh XMMHUYECKUX
DJIEMEHTOB

119 KoBanenTnast nonsipHas cBsizb

120 KoBanenTHas HenmonsipHas CBSA3b

121 HNonnas cBs3b

122 DIIEKTPOHHBIE ¥ CTPYKTYPHBIC
(GbOopMyJIBI BEIIECTB

123 Kpucrannmmaeckue u amopdabie
BEICCTBA

124 TuIbI KPUCTAIUIMYECKUX PEMIETOK U UX
XapaKTEePUCTUKU
[TpyuarHBI MHOTOOOPA3Us BEIIECTB,

125 3aBUCHUMOCTEL CBOMCTB BEIIECTB OT
COCTaBa U CTPOEHUS

126 CrerneHb OKHCIICHUS

127 OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC
peakiuu

128 XuMH4ecKue dJIEMEHThI — OKHCIUTEIN
1 BOCCTaHOBHUTEIHN
CocraBneHnue ypaBHEeHU

129 OKHCIIUTEIHFHO-BOCCTAHOBUTEIIHLHBIX
peaKIuii, METOT AIIEKTPOHHOTO OanaHca
Brruucnenust no ypaBHEHUSIM

130 XUMUYECKON peaKluu: KOJINYeCTBa

BelllecTBa, 00bEMA, MaCChI 110
U3BECTHOMY KOJIMYECTBY BEIICCTBA,




00BEMY, Macce peareHToB WU
IPOJYKTOB PEaKIUH

Brruncnenus npocreiiieit
MOJIEKYJISIpHOM (hOPMYJIbI BEIIECTBA I10

131 1
U3BECTHBIM MACCOBBIM JIOJISIM
JJIEMEHTOB

132 O00011eHrEe U cUCTEMATU3ALNS 3HAHUN 1
KonTtpoabHnas pabora Ne S mo reme

133 "Crpoenue aroma. XuMnueckas 1
cBs3b"

134 PesepBHBIi ypok 1

135 Pe3epBHbIil ypok 1

136 PesepBHblil ypok 1

OBUIEE KOJIMYECTBO YACOB I10 136

ITPOTPAMME




9 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KonTposabubie
padoThI

IIpakTHyeckue
padoThI

CtpoeHne aToMOB

[TocnenoBarenbHOCTh
3allOJIHCHUS 3JICKTPOHHBIX
opOuTaseii aTOMOB MaJIbIX
MEepPHOJIOB

Oco0eHHOCTH 3aII0IHEHUS
AJIEKTPOHHBIX OpOHTaNel aTOMOB
OOJIBIITUX TIEPUOOB

CreneHb OKUCICHUA U
BAJIEHTHOCThH

By XMMHYECKOM CBA3H.
OOMeHHBI U TOHOPHO-
AKIENITOPHBINA MEXaHU3M
o0pa3oBaHMs KOBAJIEHTHOM
CBA3U. MexXMOIIeKyIsIpHbIe
B3aNMOICHCTBUSI

Tunel KpUCTAIITNYECKUX
peméToK, 0COOCHHOCTH
CTPOEHUS KPUCTATMYECKUX
pemeToK

3aBHCHUMOCTE CBOMCTB BEIECTBA
OT TUIa KPUCTAJUIMYECKON
PEMETKY 1 BHJIa XUMHUYECKON
CBSI3U

CraproBasi KOHTPOJILHAs
padora

Krnaccudukanus XuMHuecKux
peakui o pa3InyHbIM
IIPU3HAKaM

10

DHepreTuka XuMHUYECKUX
peakuumii. TernoBoit a3 ekt
XUMHYECKON peaKiuu

11

3akoH I'ecca u ero cieacTBusa

12

Beruucnenus no
TEPMOXUMHUYECKOMY YPaBHEHHIO
peakmuu: TeroBoro dddexra




XUMUYECKON PEAKLIUHU 10
KOJIMYECTBY BEILECTBA, MAcCe
Wi 00bEMY
IIPOPEarupoBaBILIEro WIH
00pa30BaBIIErocs BEIECTBA

13

[TonsiTue o ckopocTu
XUMHUUYECKON peaklMU. 3aKOH
JNEHUCTBYIOLUX MACC

14

OHeprus aktuBanuu. [lonsitue o
karanuse. DepMeHTHI.
NHruburopsl.

15

@DaKTOopbl, BIUSIONIAE HA
CKOPOCTh XUMHUUYECKOU PEAKIIUH

16

IlonsaTne 0 XUMHUYECKOM
paBHOBECUHM, MpUHIUII Je
[IaTenne

17

@akTOpsl, BIUAIOILIKAE HA
COCTOSIHHE XUMHUUYECKOTO
paBHoBecus. [Iporuosuposanue
BO3MO>XHOCTH IPOTEKaHU
XMMHMYECKHX TPEBPAILCHNN B
Pa3IMYHBIX YCIOBUAX

18

OKHUCIIUTENBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUN

19

Baxxubie oxkuciauTean u
BoccTraHoBUTeNM. [lepmanranar
KaJtus

20

CaoiicTBa NPOCTHIX BEILIECTB —
METAJIJI0B U HEMETAIOB, KUCIIOT
H COJIEH — B CBETE
IpeJCTaBICHUN 00
OKHUCJIUTEIBHO-
BOCCTAHOBUTEBHBIX PEAKIIHIX

21

[TpakTrueckas padota Ne 1.
Pemenue sxkciepuMeHTaIBHBIX
3asa4 1mo reMe «OKHCIUTENBHO-
BOCCTAaHOBUTEIIHHBIC PEAKITUI

22

KonTpoabHas padora Ne 1 mo
TeMe «OCHOBHbBIE
3aKOHOMEPHOCTH NMPOTEKAHUS
XHMHYECKHX PeaKkuuin)

23

PactBopenue kak ¢puszuko-




XUMHYECKHN MPOLIECC

24

DAEKTPOIUTHI U HEIJICKTPOIUTHI

25

Teopust 21EKTPONIUTUYECKON
JUCCOLUAUN

26

HNoHHOe npoun3BeiIeHrEe BOIbI.
Bonopoansiil nokaszaresns

27

DIIEKTPOJIUTHYECKAS
JUCCOLUAIUS KUCIIOT,
OCHOBaHHH U coJyeit

28

Peaxuuu noHHoro ooMeHa

29

CBoiicTBa KMCIIOT, OCHOBAaHUH B
CoOJIeH B CBETE MPEJCTaBICHUN 00
JIEKTPOJIUTUYECKON
JIACCOIAAIN

30

KaugecTBeHHEbIC pC€aKu Ha NOHBL

31

[TpakTuyeckas pabora Ne 2.
Pemrenne skciepuMeHTaIBHBIX
3ajad 1o TeMe
«INEKTPOTUTHYECKAS
JMCCOLIMALIUS

32

I'mpponus conent

33

HNonnble ypaBHEHUS THAPOTIU3A
coneit

34

[TpaxTrueckas padota Ne 3.
Pemenue sxkciepuMeHTAIBHBIX
3aga4 no teme «I uaponus
coJreity

35

Brrunciienuss Maccol poayKTa
peaKuuu Mo U3BECTHOM Macce
OJTHOTO M3 MCXOJHEIX BEIIECTB,
B34TOr0 B BUJIE pacTBOPA,
COJIEPKAILETO ONPEAECTEHHYIO
KOHUEHTPALHIO PACTBOPEHHOTO
BCIIECTBA

36

KonTpoabHas padora Ne 2 o
TeMe "' JJIeKTPOJIUTHYECKAS
auccoruanusa. XuMuiyeckKkue
peaknuu B pacTeopax"

37

OO6mrast xapakTeprucTUKa
HEMETaJJIOB

38

OOm1ast xapaKTepUCTHKA




raJJOr¢HOB

39

XHUMHUYECKHE CBOMCTBA
rajoreHoB. XUMHUYECKUE
CBOWCTBA XJIOpa

40

Xnoposogopoa. ConsHast
KHCJIOTa

41

[TpakTuyeckas padora Ne 4 o
teMme "[lonydyenue consiHON
KHUCJIOThI, U3yueHue e€ CBOMCTB"

42

IToustue o
KHUCJIOPOJICOACPIKAITUX KUCTOTAX
xnopa " UX COJISIX

43

Beramcienus mo ypaBHEHUSIM
XUMHYCCKHUX PEAKIIMH, €CITN
OJIMH UX PEarcHTOB JIaH B
H30BITKE

44

Baxneriue coemuHeHUs XI0pa
1 WX HaXOXJACHHUE B TIPUPOJIC

45

OOm1ast xapaKTepUCTHKA
aneMeHToB VIA-rpynmsl

46

CtpoeHue u CBOKCTBA TPOCTOTO
BELIECTBA CEPbl. AJIJIOTPOIHbBIE
MOJU(DUKAIIIH CEPBI

47

CepoBoziopoj, CTpoeHue,
¢bu3nyecKkrue U XUMHUYECKUE
CBOICTBA

48

Oxcuppl cepbl

49

CepHucras KuciaoTa u €€ COJIH.

50

CepHas KMCJIOTa U €€ COJIU

51

HpOMbIH_UIeHHOG MOJIY4YCHHUC
CEpPHOM KHUCIIOTHI

52

Haxoxnenue cepol u eé
COCAMHEHHH B IPUPOJE.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COCJIMHEHUSIMU CEPbI

53

Brruucienus Mmacchel mpoaykTa
pEeaKIuu Mo U3BECTHON MacCOBOM
(06bémHoOIN) none (%) ero
BbIXOJa OT TeOpeTI/I‘IeCKI/I
BO3MOKHOTI'0




54

Brruncienuss MaccoBoit
(06BEMHOIT) monu (%) BeIXOIA
MPOAYKTa PEAKIMHU 10 U3BECTHOU
Macce (00BEMY) UCXOTHOTO
BEILIECTBA U NMPOAYKTA PEAKIUU

55

OOm1ast xapaKTepUCTHKA
3J1eMEHTOB VA - TpymIibl

56

A30T, pacCIpOCTpaHEHHUE B
npupojie, Gu3ndecKue u
XMMHYECKHE CBOMCTBA

57

AMMHak, ero pu3ndecKue u
XMMHYECKHE CBOMCTBA

58

Coim aMMOHUA

59

[TpakTrueckas padota Ne 5 o
teme "[lonyuenue ammuaka,
M3y4YEHUE ero CBOMCTB"

60

Oxcuapt azota (I, I, 111, IV, V)

61

Asotucrast kuciaora. A3oTHast
KHUCIIOTA

62

[TpombInIeHHOE MTOTyYeHHE
a30THOU KHUCJIOTBI

63

Hurtpatel u HUTPUTEL.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaloIlen cpeibl
COEIMHEHUSIMU a30Ta

64

docdop, amnoTponHbIe
moaudukammu gochopa

65

Oxcwunpt hocdopa (111, V) u
docdopHas kucnora

66

[TonsiTne 0 MUHEpATTBHBIX
yaoOpeHusx. 3arpsi3HeHNne
MPUPOJHBIX BOJOEMOB

COeIMHEHUSAMU a30Ta U Gochopa

67

VYraepon, ero aJuIoOTpOIHbIE
MoauUKaIMU U CBOMCTBA

68

Oxkcuabl yriaepoja, ux
¢busnveckre 1 XUMHUYECKHE
CBOMCTBA. DKOJIOTHYECKHUE
po0JIeMBbl, CBSI3aHHBIC C
okcuaom yriepona (IV)

69

[TpakTuyeckue pabotsl Ne 6 o




teMme "[lonydyenue oxcuaa
yraepoaa (IV) u uzydenue ero
cBOMCTB"

70

VYTroipHasa KUCI0Ta U €€ COJIN

71

[TepBoHayanbHbBIE TOHATHS 00
OpPraHMYECKHX BELIECTBAX KaK O
COEIMHEHMSX YIIIepo1a

72

IIpupoaHbIE HICTOYHUKHU
YIJIEBOJOPOJOB U UX POJIb B
OBITY M IPOMBIIIIICHHOCTH

73

[TonsiTHE O OMOIOTUYECKH
BaXHBIX OPTaHUYECKUX
BEIIIECTBAX — JKHUpax, Oenkax u
yraeBoiax

74

Kpemnnii, ero ¢puznueckue u
XMMHYECKHE CBOMCTBA

75

Oxkcua kpemuus (IV),
KPEMHHEBasi KUCIIOTA, CHITUKATHI

76

bop. bopHas xucnora

77

[TpakTrueckas padota No7.
Pemenue skcnepuMeHTaIbHBIX
3ajJ1a4 1o TeMe «BakHenme
HEMETAIIBL U MX COCIUHCHUSI

78

Brruucnenust maccel (00bpEMa;
H.y.) IPOJIYKTa PEaKIIHH 110
naHHOM Macce (00BEMY)
MCXO/IHOTO BELIECTBA,
COZIEPIKALLETO ONPEAECIEHHYIO
MacCOBYIO JIOJIIO IIpUMECEN

79

KonTpoabHas padora Ne 3 o
TeMe «BaskHeH e HeMeTaJLJIbI
H UX COCTUHEHUSI».

80

OO6m1ast xapakTeprucTUKa
XUMHUYECKUX DJIEMEHTOB —
METaJUIOB Ha OCHOBAaHUU UX
nosoxenus B I[ICX0O JI.1.
MenneneeBa

81

Mertamnel A- u b-rpynn

82

Meraunueckas CBsi3b U
MeTaJlJIn4yecKas
KPUCTAJUIMYECKAs PEIIETKA.




3aBUCUMOCTh (PU3UUECKUX
CBOMCTB METAJIOB OT CTPOEHUS
KpHUCTAJIJIOB

OO01mme XUMAYECKUE CBOMCTBA

83
METaJIJIOB
OO6mwme crmocoOb! MOTyIeHUS
84 METAJIOB, METAJLTYPTHSL.
CnnaBbl
DNEKTPOIN3 PACIIIIaBOB U
85 pacTBOPOB COJIEH KaK OJIUH U3
CIIOCO0O0B TTOJTYYCHHST METAJJIOB
Brruncnenus mo ypaBHEHUSIM
86 ANIEKTPOJIN3a PacIuIaBOB U
pPacTBOPOB BEIIECTB
87 [ToHsiTHE O KOPPO3UU METAILIIOB
Brrunciienus cocrtaBa cmecei ¢
88 KCIOJIb30BAHUEM PEIICHUS
CHUCTEM ypaBHEHUI
Paznuynble TUIBI BEIYKCIICHUN
89 110 YPAaBHEHMSIM XUMUYECKUX
peakuuii
90 Mertannsl A-rpyni. Hlenounsie
METaJLTBI
01 Haxoxnenue B mpupose.
CBoiicTBa IIEJTOYHBIX METAJLIIOB
9 OxcuIBl U THIPOKCHIBI HATPHSI U
KaJust
93 [llenoyHO3eMEbHBIC METAJLIBI
94 Baxuelinine coefMHEHN
KaJIbIUsl, CBOWCTBA, IPUMEHEHUE
95 JKécTkoCTh BOIIBI U CITOCOOBI €€
yCTpaHEHUS
[IpakTrueckas padota Ne 8 o
96 TeMe "JKECTKOCTH BOILI U
METOJIbl €€ yCTpaHEHUS"
97 AJIFOMUHHI
08 AMpoTepHbIE CBOIICTBA OKCHIA U
THIPOKCH/Ia ATFOMUHUS
OO6m1ast XapakTeprucTUKa
99 MeTtamuioB b-rpynm (mo6ouHbIX

MOJIPYII)




100

IIepBoHavanbHbIE
MIPEACTABICHUSA O KOMIUIEKCHBIX
COCIMHEHUSX

101

Mens u cepebpo

102

[IpencraBienust 00 aMMHAYHBIX
KOMILIEKCcax cepedpa u Meau

103

IHunk

104

AMdoTepHbIe CBOMCTBA OKCHIA U
THIIPOKCHUIA IITHKA

105

Keneso

106

OKCHIBI, THIPOKCUIBI U COJH
xenesa (I1) u sxenesa (III)

107

UyryH U cTajib — CIJIaBbI
xKenesza

108

[TpakTuyeckas padora Ne 9.
Pemrenne skciepuMeHTaIBHBIX
3az1a4 1o teMme «Baxkueimue
METAJUIbI U UX COECMHEHUS»

109

BrrunciieHust coctaBa cMecel ¢
HNCITIOJIBb30BAHUCM peH_IeHI/ISI
CUCTEM ypaBHEHUI

110

Pa3znnyHble TUITLI BEIYUCICHUN
10 YPaBHEHHSIM XUMHUYECKUX
peakuuii

111

KonTpoabHas padora Ne 4 o
TeMe «BaskHelIne MeTallIbl U
UX COeIUHEHHD»

112

be3onacHoe uconb3oBaHue
BEIIIECTB U XUMUUYECKHUX PEAKIIUMA
B OBITY

113

Hosble maTepuaisl u
TexHosoruu. IIpuHumnst
«3€eIEHOU XUMUMN

114

XUMUA U 370pPOBbE

115

XUMHUYECKOE 3arpsAI3HEHHE
oKpy»xaroieut cpensl. [lonstue o
NpeeabHO JOMYCTUMOMN
koHnentpanuu Bemects (I1/1K)

116

DKosorndeckue mpoodIeMsl,
CBSI3aHHBIE C COCANHCHUAMHI
yTIIepoa, a30Ta, Cephl, TSHKEIBIX




MeTaJu10B.Poiib XuMuu B
PELIEHUH YKOJIOTHYECKUX
npobiem

117

[Tepuonuueckuii 3aKOH 1
Ilepuonnueckas cucrema
XUMHNYCCKHUX 3JICMCHTOB B CBCTC
TEOPHUH CTPOEHUS aTOMa

118

BaKOHOMepHOCTI/I B U3BMCHCHHUU
CBOMCTB XMMHYCCKHUX 3JICMCHTOB
U UX COCOUHEHMI B nepuoaax u

rpymnmax

119

CtpoeHue BelecTBa B TBEPIOM,
KHUKOM U Ta3000pa3HOM
COCTOSIHUH. BUILI XUMHUYECKOU
CBSI3U

120

Krnaccudukanus XuMruueckux
peaKkuuii Mo pa3InYHbIM
MpU3HAKaM

121

[Iporuo3upoBanre BO3MOKHOCTU
MPOTEKAHUS XUMHUYECKHUX
MIPEBPAIICHUI B Pa3TMIHBIX
YCIIOBHSIX HA OCHOBE
MPECTaBICHUN XUMHYECKON
KHNHCTUKU U TepMOI[I/IHaMI/IKI/I.

122

XHUMUYECKUE PEAKIUU B
pactBopax. ['maponus coneit

123

CBoOMCTBa KHCIOT, OCHOBAHUH U
coJIel B CBeTE NpEACTaBICHUN 00
JJIEKTPOJIUTUYECKON
JAMCCOLMALUT

124

OKHUCIIUTEBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
DneKTponus3.

125

[TpaxTrueckas padota Ne 10.
Pemenue skcnepuMeHTaIbHBIX
3aJ1a4 10 TeMe «XHUMHYSCKHUE
peaKIm»

126

[TpakTrueckas padora Ne 11.
Pemenue skcnepuMeHTaIbHBIX
3a11a4 1o Teme «MeTajibl,
HEMETAaJIJIbI U UX COCAUHCHUS»

127

Pe3epBHbIil ypok




128 PesepBHbIii ypok 1
129 Pe3epBHbIil ypok 1
130 PesepBHbIil ypok 1
131 Pe3epBHbIil ypok 1
132 Pe3epBHbIil ypok 1
133 Pe3epBHbIil ypok 1
134 Pe3epBHbIil ypok 1
135 Pe3epBHbIil ypok 1
136 PesepBHbIit ypok 1
OBULIEE KOJIMYECTBO YACOB I10 136 1

I[TPOTPAMME
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