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HHOACHUTEJIBHAA 3AIINCKA

AnantupoBanHas paboyas mporpamma Juisi ooydaromuxcs ¢ 3[1P mo xumun Ha oMy Ha
YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs COCTaBlieHA Ha OCHOBE aJlallTUPOBAHHOM
OCHOBHOM 00111€00pa3oBarenbHoi porpamMmMel (AOOIT) ocHOBHOTro 06111er0 00pa3oBaHus
o0ydJalmuxcsi ¢ 3aJepKKOW  TMCUXMYECKOTO  Pa3BUTH (3IIP) yacrtHOrO
o01reobpazoBaTenbHOTO yupexkaenus «Camapcekas Kiiaccuueckas TuMHazus Kupumuiay

(mamee  AOOII OOO ofbyvarommuxcss ¢ 3[IP HOY "CKI' Kupwmumna")

https://kirillitsa.schoolsamara.ru/org-info/education-implemented-program?id=5

AnantupoBaHHas pabouas mporpamma st ooyuarontuxcs ¢ 3[1P Ha oMy cocraBneHa Ha
OCHOBE TpeOOBaHMI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTElIbHOM MPOTpaMMBbL,
npencrabieHHbix B @I'OC OO0, a Takke Ha OCHOBE XapaKTEPUCTHUKH IIAHUPYEMBIX
pe3yNbTaTOB JAYXOBHO-HPAaBCTBEHHOTO DPAa3BUTHUS, BOCHHTAHUA M  COLMATH3AINH
o0yuaromuxcs, NpeJCTaBIeHHON B (heaepasibHON paboyeil mporpaMme BOCIIUTAHHUS.
AnantupoBaHHas pabodas nmporpamma Juist oOydarommxcst ¢ 3I1P mo 6monorun Ha nomy
pa3zpaboTaHa B COOTBETCTBUHU CO CIEAYIOUIMMH HOPMATUBHBIMU TIOKYMEHTAMMU:

- [luceMo dDenepanbHOU Ci1y kOBl 110 HaA30pY B chepe 0Opa3oBaHus U HAYKH OT 7 aBrycTa
2018r.N05-283 «O6 00yueHnH JHl1l, HAXOAAIIEMCS Ha JOMAIIHEM 00yYEeHUNY;

- [Ipuka3 MunucrepcTBa oOpazoBanus u Hayku Camapckoii oonactu ot 04.09.2014 Ne276-
Ol «O6 yrBepxknenun Ilopsiaka permameHTanuu ©W - OGOPMIICHUS OTHOIICHHMA
rOCYy/IapCTBEHHOW W MYHHIIMIIANBLHOM 00pa3oBaTeIbHON OpraHu3allii, U POJIUTENeH
(3aKOHHBIX TpeACTaBUTENEH) 00yUYaIOIIMXCsl, HYKJAIOIUXCS B JUIMTEIBHOM JICUEHUH, a
TaKXe JeTel-MHBAIUI0B, OCBAUBAIOIINX OCHOBHBIE 00II€00pa30BaTEIbHbIE MPOrPaMMbI
Ha oMy, B Camapckoi o0macTmy;

- I[Imcbmo MunucrepcTBa obpazoBanus u Hayku Camapckoit oOmactu ot 23.08.2016
Ne815-TY«O6 opranuzanuu o0y4eHHs Ha JIOMY IO OCHOBHBIM 00I€00pazoBaTeIbHBIM
nporpaMMaM OOYyYaroIuXcs, HYXAAIOUIUXCS B JIUTEIHHOM JICYCHUH, a TaKXkKe JeTei-
UHBaNUOBY; - [luceMo MuHMcTepcTBa 0Opa3oBaHus W Hayku Camapckoil 00jJacTH OT
29.05.2018r. NeMO-16-09-01/535-TY «O0 opranuzamnuu 00pa3oBaTeIBHOTO IMpoIiecca B
00111€00pa30BaTENbHBIX OpPraHU3alUsaX U 00pa3zoBaTelbHbIX opraHuzauusx Camapckoii
00JacTH, OCYILECTBISIOUIMX JEATEIbHOCTh 110 OCHOBHBIM O00I1€00pa30BaTEIbHBIM
IporpaMMam»;

- YcraB u nokanbHbie aktel HOY "CKI' Kupumnuna"

[IporpamMma MO XUMHMM OCHOBHOro oOmiero obOpa3zoBaHus (yriayOJE€HHBIH ypOBEHb)
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yJlbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOU



porpaMMbl OCHOBHOTO obmiero o6paszoBanus, npenactaBieHHbIx B PI'OC OO0, ¢ yuerom
(benepanpHON pabovel mporpaMMbl BOCIIUTAHUSL.

[Iporpamma no xumuu pazpaboTaHa ¢ LEIbI0 OKa3aHHUSI METOJUYECKOW MOMOIIN YUUTEIIO
B CO3/IaHUU paboUeli MPOrpaMMBbI 10 y4eOHOMY MPEIMETY.

[Iporpamma mo XuMuM Ja€T MpEACTaBICHHE O ILENsAX, oOmel crpareruu OOydyeHMs,
BOCIIUTaHUA M pa3BUTHSI OOYyYaIOMIMXCS CpPEACTBAMU Y4YeOHOro TpeAMeTa, OIpenesieT
00s3aTeNIbHOE MPEIMETHOE COJIEpKaHue, ero CTPYKTypy IO pa3fesiaM U TeMaM, paclpeesieHne
IO KJ1accaM, PEKOMEHIyEMYI0 [T0CIIeI0BaTEIbHOCTh U3yUEHHSI XMMUU C YIETOM MEXITPEIMETHBIX
U BHYTPUIPEIMETHBIX CBs3€H, JIOTUKM Yy4yeOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH
oOyuyaromuxcs. B mporpamMmme mo XMMHU YUYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO TpeaMeTra B
peanuzanu TpeOOBaHMM K IUIAHUPYEMBIM JIMYHOCTHBIM, METAalIpeIMETHBIM M IpPEIMETHBIM
pe3yapTataM oOyueHMs MU B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4YeOHO-IIO3HABATEIBHOM
JeSITebHOCTH 00YUalOIIEerocs 10 OCBOSHUIO yUEeOHOT0 COlepKaHMsL.

W3ydyenne XMMHUU Ha YPOBHE OCHOBHOIO 00IEro oOpa3oBaHHS OPHUEHTHPOBAHO Ha
OOLIEKYJIbTYpPHYI0  IOJArOTOBKY, HEOOXOAMMYIO JJii  BBIpAOOTKM  MHPOBO33PEHUECKHX
OPUEHTUPOB, Pa3BUTHS HHTEIUIEKTYyaJIbHBIX CIIOCOOHOCTEH M HHTEPECOB OOydYaroluxcs, Ha
NpOI0JKEHHE 00YUYEeHHs Ha YPOBHE CpeTHEro oo1iero oopa3oBaHusi.

3HaHUE XUMHH CIYXHUT OCHOBOM U1 (POPMUPOBAHUSI MUPOBO33PEHHSI 00YUaOLIET0OCs, €ro
IPEJICTaBICHUN O MaTEpUAIIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (hOPMUPYEMbIE XUMHUEN
IPEICTaBICHUS O IPEBPAILEHUAX PHEPTUU U BELIECTB B IPUPOAE, O MYTAX PEIICHHs IN100albHbIX

npoOyieM  YCTOHYMBOTO  Pa3BUTHsS ~ YEJIOBEYECTBA —  CBHIPbEBOW,  DHEPreTUYECKOH,
MIPOJOBOJIBCTBEHHOM  mpoOieM, MpoOsieMbl  3KOJOrMyYeckod  Oe3omacHocTH, Hpobiem
3paBOOXPAHCHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peain3alii BO3SMOXKHOCTEH sl caMopa3BUTHS U GOPMUPOBAHUS KYJIbTYPbI
JUYHOCTH 00YYaIOLINXCs, UX 001IeH U PYyHKIIMOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHPOBAHNE MBIIUICHUS! U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromumxcs,
HaBBIKOB HMX  CaMOCTOSITEIbHOM  Y4eOHOM  JeATEIbHOCTH, OKCHEPUMEHTAIbHBIX U
UCCIIEIOBATENILCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEAHEBHOM JKM3HM, TaK U B
npogeccuoHaIbHOMN e TeNbHOCTH;

3HAaKOMHT CO CHEIU(PHUKON HAyYHOTO MBIIIJICHHUS, 3aKJIaBIBAET OCHOBHI MIPECTABICHUNA O
€MHCTBE MPUPOJbI U YEJIOBEKA, SBISETCS KIIOYEBBIM 3TAallOM B (POPMUPOBAHUU €CTECTBEHHO-
HAYYHOU rPaMOTHOCTH O0YyUaIOIIUXCS;

CHOCOOCTBYeT (POPMUPOBAHHIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSIM, K TPHPOJE, K YEIOBEKY, BHOCHUT CBOM BKJIAJ B 93KOJOIMYECKOE OOpa3oBaHHE
oOyyJaronuxcsi.

JlanHble HampaBiieHHs B OOy4eHHHM XUMHUU 00eCredyHBaIOTCS CrenuUuKOoN coaep kaHus
IIpeIMeTa, KOTOPBIM SBJIAETCA NEAArOTMYECKU aJalTUPOBAHHBIM OTPAaXXEHUEM OIPEIEICHHOTO
JTana pa3BUTHUS XUMUH.

VYrinyOonéHHbli Kype XMMHH OCHOBHOT'O OOIIero oOpa3oBaHUsl OpPUEHTHUPOBAH HA OCBOCHHE
00y4JarolMMHUCSl CUCTEMbI MEePBOHAYATBHBIX MOHSATHII XUMUU, OCHOB HEOPraHMYECKON XHMHUH,
OCHOBOIIOJIATAIOIIMX MPEACTaBICHUNA OOIEell XMMUUM U OTIENbHBIX 3HAYMMbIX IOHITUH
OPraHU4YeCKOW XUMHUH.

CrtpykTypa coaepxaHHsl POrpaMMmbl IO XUMHH c(OopMHpOBaHA Ha OCHOBE CHUCTEMHOIO
noaxoaa kK e€ uaydeHuro. ConepaHue CKIAAbIBAETCS W3 CHUCTEMbI MOHATHUM O XUMHUYECKOM
9JIEMEHTE U BEIIECTBE M CUCTEMbl MOHATHA O XuMHuYecKol peakuuu. OOe 3TU CUCTEMBI



OpPraHU30BaHbI [0 MPUHIUIY MOCIEAOBATEIIBHOIO Pa3BUTHUSl 3HAHUN HA OCHOBE TEOPETUUYECKHUX
MPEICTABICHUIN pa3HOTO YPOBHSI:

ATOMHO-MOJIEKYJISIPHOM TEOPHUH KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepuoanueckoro 3akona /[.1. MennaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

YYEHHS O CTPOCHHH aTOMa U XMMUYECKOH CBS3H;

MPEJICTAaBICHUNA 00 AIEKTPOIIUTUIECKON JUCCOIIMAIINY BEIIECTB B PACTBOPAX;

0 XMMHUYECKOW KUHETUKE U TEPMOIUHAMHUKE.

B ocHOBy TeopeTHuecKMX 3HAHUU TMOJIOKEHBI OSMIMPUYECKH TOJIY4YeHHbIE (HaKTHI.
TeopeTrueckue 3HaHHS Pa3BUBAIOTCS IOCIEIOBATENFHO OT OJHOTO YPOBHS K JPYroMy U
o0ecrneunBaroT 00y4JaroIUMCsl BO3MOKXHOCTh OOBSCHSTH U MTPOTHO3UPOBATH CBOMCTBA, CTPOCHUE
1 00JIaCTH IPAKTUYECKOTO MTPUMEHEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue cofepxkaHus IPOrpaMMBbI 10 XMMHUU IIPOUCXOIUT C UCTIOJIb30BAaHUEM 3HAHUH U3
paHee M3YYECHHBIX yUeOHBIX MPEIMETOB: OKpYKaloluil Mup, Ouonorus, Qpu3uka, MaTeMaTuka,
reorpadusi, TEXHOJIOTHsI, UCTOPUSI.

[Iporpamma ocHOBHOTO 00mEero oOpa3oBaHus 1O XUMHH (YTUIyOJNEHHBIA YPOBCHD)
OpPUEHTHpPOBaHA Ha COXpaHeHHE (YHIAMEHTAIBHOTO XapakTepa oOpa3oBaHUs, crenuduku
y4eOHOro mpeaMeTa 1 obecreyeHe yCIemHoro 00y4eHus Ha CeyIolleM ypOBHE 00pa30BaHuUs.
B mporpaMmMe o XuMu# peanu3yeTcs pa3BUBAIOIIAs U MPaKTHYECKask HAIPaBIEHHOCTh 00y4eHUs
xumud, auddepenimanus o0ydeHHs, BKIIOYArONas Tpo(UiIbHY0 MOITOTOBKY 00YJAOIINUXCS U
HOCIIEAYIOIIEEe CaMOoIIpeiesieHue B BbIOOpEe HamnpaBieHUs: 00yueHus B MPOQUIbHBIX KJlaccax.

YrnyOonéHHoe u3ydeHHE XMMHH CIOCOOCTBYET peanu3aluu 3anad mpodecCHOHaIbHOM
OpUEHTAIIMM M HaIpPaBJICHO HA TMPEIOCTaBICHHE BO3MOXXHOCTH KaXJAOMy OOyYaromemycs
NPOSIBUTH CBOM HMHTEIUICKTYaJbHbIE W TBOPYECKHUE CIOCOOHOCTH NPH HU3YYCHUU Y4EOHOTO
npeaMeTa, HEOOXOIMMBbIE JUIsl TPOJOJDKEHHsS O0pa3oBaHUs | JalIbHEHIIEH TPyIOBOH
JESITEIIbHOCTH.

[Iporpamma mo xumun (yrayOia€HHBIH ypOBEHB) MpeqHA3HAYECHA ISl UCTIOJIb30BAHUS B
00pa30oBaTEeNbHBIX  OPTraHU3AlUAX, PEATM3YIONUX NporpaMMbl  AHQPPEPEHIIUPOBAHHOTO
(yriy6nénnoro, npopuIbHOI0) U3YYEHUSI OTJENbHBIX YUEOHBIX IPEIMETOB Ha yPOBHE OCHOBHOTO
o0mero oOpa3oBaHusI.

OO0pazoBarenbHble (YHKIIUU XUMHUU, U3y9aeMOl Ha YIIIyOJIEHHOM YPOBHE, PEallu3yIOTCs B
nporecce (GOPMUPOBAHUS 3HAHHH OCHOB XHMHUYECKOH HAyKHM KakK OO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, 00JaCTH MPAKTUYECKON ACATEIHHOCTH UYEJIOBEKAa U OJHOTO M3 KOMIIOHEHTOB
MHUpPOBOM KyJnbTypbl. 3ajada Y4eOHOro IMpeaMeTra COCTOMT B (OPMHUPOBAHUU CHUCTEMBI
XUMHYECKUX 3HAHUN — BaXHEHIINX ()AaKTOB, MOHSTHI, 3aKOHOB U TEOPETUYECKUX IMOTOKECHHM,
JOCTYIHBIX 000OIIEHNUH MHPOBO33PEHYECKOIO XapakTepa, S3blka HAyKH, B MPHOOMICHUU K
Hay4YHBIM METOJaM TO3HAHUS MPU W3YUYECHUHN BEIIECCTB U XUMUUYECKHUX PEaKinid, (OpMHUPOBAHUN
U pa3BUTHH MO3HABATEIbHBIX YMEHUHN U CIIOCOOOB AEATEIHLHOCTU M MX MPUMEHEHUU B yueOHO-
MO3HABATENILHON U yueOHO-MCCIeA0BATEIbCKON NeATeIbHOCTH, OCBOSHUH MPaBHUI OE30MacHOTO
oOpaileHus ¢ BEIeCTBAMU B TTOBCETHEBHOM JKU3HH.

enmn w3ydeHWs XUMHM OTPaXalOT HANPABICHHOCTh OOYyYeHHS] HAa pa3BUTHE U
caMopa3BUTHE JIUYHOCTU, GOPMUPOBAHUE €€ UHTEIUIEKTA U 0011l KyIbTYpHI.

N3yueHne XxuMuu HaIMpaBICHO HA TOCTHKEHUE CIIETYIOLIUX LIeJICH:

(hopMHUPOBaHHE HHTEUICKTYaJIbHO DPAa3BUTOM JUYHOCTH, TOTOBOH K CaMOOOpPa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIHHOMY TMPHUHATHUIO PEIIEHUH, CIMOCOOHON aJanTHpOBATHCS K
OBICTPO MEHSIOIIMUMCS YCIOBUSM KHU3HU;



(hopMUpOBaHHE CUCTEMbl XMMUYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOMU
KApTUHBI MHpPa, KaK OCHOBBI JJIsi MOHUMAHHMS XUMHUYECKON CTOPOHBI SIBICHUU OKPYKAIOILIEro
MUPa, OCBOEHUE SI3bIKA HAYKH;

npHOOIIIEHNE 00YYaIONMUXCS K CAaMOCTOSATEILHON MO3HABATEILHON U HUCCIIE0BATEIbCKOM
NESATENIbHOCTH, K HAay4YHbIM MeETOJlaM TMO3HaHUsS, (OPMUPOBAHHWE MOTHUBAIIMM U pa3BUTHE
CHOCOOHOCTEH K N3YUYEHUIO XUMUH;

dbopmupoBanue o0mie GyHKIMOHATHFHOM M €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM
yuclie yMEHUI 00BSACHATH U OLIEHUBATH SBJICHUS OKPY>KAIOLIETO MUPA, UCTIOIb3YsI 3HAHUS U OTIBIT,
MOJTyYEHHBIE MPH M3YyYEHUU XHUMHUH, MPUMEHSATh UX MPH PEHIeHUH MpoOJieM B MOBCEAHEBHOMN
YKU3HU U TPYJAOBOHU JESATEIHHOCTH;

pa3BUTHE y OOydYaroIMXCSi MHTEpeca K HU3YyYEHHI0O XUMHM U cdepam [eaTelbHOCTH,
CBSA3aHHBIM C XUMHEH, MOTHBAIMsl K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOLIETO MPOQMiIs U
HANPaBIEHHOCTHU AalbHEHIIIET0 00yUYCeHHS;

OCO3HaHUE LEHHOCTH XUMHUYECKHUX 3HAHUM B JKU3HU YEJIOBEKA, MOBBILIEHUE YPOBHS
JKOJIOTUYECKON KYJIbTYpbl, HENPUATHE IEHUCTBHUM, NMPUHOCAIIMX BpEJ OKPYXKAKOIIEH Cpeac H
37I0pOBBIO JIIOICH;

npuoOpeTeHne O0y4arOIIMMHUCS OMBbITa CaMOIMO3HAHUS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMITETEHITHH ), HEOOXOAMUMBIX JIJISl PA3TUYHBIX BUIOB IEATEIHHOCTH.

9 KJIACC

BemecTBo M XMUMHYeCKasi peaKust

[ToBTOpEeHUE U yriTyOJIeHNe 3HAHUI OCHOBHBIX pa3ieioB Kypca 8 kinacca. CTpOeHHE aTOMOB.
CBoiicTBa aTOMOB XUMHYECKHX DJIEMEHTOB, HX KOJMWYECTBEHHbIE M KayeCTBEHHbIC
XapaKTEPUCTUKU (paauyc, 3JEKTPOOTPULATENBHOCTb, SHEPrus MOHU3AIIHH).
[locnenoBaTenbHOCTh 3alOJHEHUS 3JCKTPOHHBIX OpOWUTaliell aTOMOB MalbIX MEPUOJIOB.
OcoOeHHOCTH  3alOJHEHHsS  DJJEKTPOHHBIX  OpOMTalell  aTOMOB  OOJBIIMX  NEPHUOOB.
[leproauueckast cucteMa XMMUYECKUX 3JIEMEHTOB B CBETE MPEJCTaBICHUNA O CTPOEHUHU aTOMA.
CreneHb OKMCIEHUS U BaJEHTHOCTb. lIpencraBiieHne o nmepuoanvecKkoil 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX  3JIEMEHTOB  (QJIEKTPOOTPHULATENBHOCTh,  OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbIC
CBOICTBa, KUCIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB U THIPOKCHJIOB) OT CTPOEHHUS aToMa.

Crpoenue BemecTBa. BemecTBa B TBepIoM, KHAKOM U Ta3000pa3HOM COCTOSTHUHU. Bub
XMMHYECKON CBSI3U: MOHHAs, KOBaJieHTHasl (HEMoJspHas, MOJsApHas); OOMEHHBIH U JOHOPHO-
aKIENTOPHBIM MEXaHU3M 00pa30BaHMs KOBAJIEHTHOM CBSI3H.

MexMoneKyIIsipHbIe B3aUMOICUCTBHS (BOJIOPOIHAsS CBsI3b, CHIIbl Ban-nep-Baanbca). Tumbt
KPUCTAIJINYECKHUX PEIIETOK — ATOMHAsl, HOHHAsI, METaJUIMYEeCKasi, MOJIEKYJISIpHast — 1 OCOOEHHOCTHU
UX CTPOECHMS. 3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIIA KPUCTAUIMUECKOW DPEIIETKH U BHUJA
XUMUYECKOHU CBS3U.

OcCHOBHBIE 3aKOHOMEPHOCTH TPOTEKAaHUs XUMHYEeCKMX peakuuil. Kiaccupukanus
XUMHUYECKHUX PEaKIHUi MO pa3INuHbIM NPU3HAKaM (II0 YUCIy U COCTAaBY YYaCTBYIOIIUX B peaKlUu
BEIIECTB, M0 TEIIIOBOMY 3(PPeKTy, M0 H3MEHEHHIO CTENIEHEH OKUCICHHSI XUMHUUECKUX JIEMEHTOB,
no oOpaTUMOCTH, IO YYaCTHIO KaTajau3aTopa, MO arperaTHOMY COCTOSIHUIO DPearupyroumx
BEIIIECTB).

DneMeHTbl XMMHUYECKON TePMOAMHAMUKH. DHEpreTUKa XUMHueckux peaxkuuil. TermoBoit
3¢ (deKT XUMHYECKOM peakuuu. OK30- M SHIOTEPMHUECKHE DPEAKIHH, TEPMOXMMHYECKUE
ypaBHeHus. 3akoH I'ecca u ero cineactsusl. Beruncienus no TepMOXUMHUYECKUM YPABHEHUSIM.



[lonsiTHE O CKOPOCTM XHMMHYECKOM peakuuu. 3aKOH AeHCTByromuX Mmacc. PakTopsl,
BJIMSIONINE HAa CKOPOCTb XMMHUYECKOW peakiuu. JHeprus aktuBauuu. lloHaTrne o karamuse.
®epmeHThl. UHrHOUTOpHI.

[ToHsiTHE 00 OOpPAaTUMBIX U HEOOPATHUMBIX XUMUYECKUX peakiusx. [IoHsTHe 0 XUMHUYEeCKOM
paBHoBecuH, npuHuun Jle Illarense. YcnoBusa cMeleHns XUMAYECKOTO paBHOBECHS. PaKTOpHI,
BIMSIONIME Ha COCTOSSHUE XHMMHYECKOTO paBHOBecHs. I[IporHo3upoBaHue BO3MOXKHOCTU
IPOTEKaHUsI XMMUYECKUX MPEBPAICHUN B PA3IMYHBIX YCIOBHUSIX Ha OCHOBE MPEACTABICHUN 00
M3YyYEHHBIX JJIEMEHTAaX XUMUYECKOW KNHETUKHA U TEPMOJAMHAMHUKH.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakiMu.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
CBOMCTBa XUMUYECKHX AIEMEHTOB, 3aBUCUMOCTD OT CTEIIEHU OKHMCIEHUS. BaxkHble OKMCINTENN U
BoccTaHoBuTenu. llepmanranar kamus  (xapaktepuctuka). CocraBieHHE  ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH C HCIIOJIB30BAHUEM METO/A SJIEKTPOHHOTO OaslaHca.

ONEeKTpPOJIUTHYECKAs JAUCCOLMalMs. XUMHYECKME pPEaKUUu B pacTBopax. leopus
ANEKTPOIUTUYECKON nuccoumanuu. PactBopenue kak (pusznko-xumuueckuil npouecc. [lonstue o
rupaTax v KpUcTajuloruaparax. JJIEeKTPOIUThI U HEAJIEKTPOIUThI. KaTnoHbl, aHMOHBI. MexaHu3M
JMCCOLIMALMM  BELIECTB C pa3IM4YHBIM BHJIOM XHMMHUYEeCKOH cBs3u. CuibHble U cialble
aneKkTposnThl. CTEeNeHb QUcCoLManuy, KOHCTaHTa aucconuannu. MloHHoe npousBeneHue BOJBI.
Bonoponnslii nokaszarens. MTHAUKATOPBI. DIEKTPOIUTHYECKAST JUCCOLMALIUSA KUCIOT, OCHOBAaHUMN
U COJICH.

Peakiiun wmoHHOrO OOMEHa. YCJIOBHS TPOTEKaHUS pPEaKIMid HWOHHOTO OOMEHa.
MoutekymnsipHbIe, NOJHBIE M COKpALICHHbIE HOHHBIE ypaBHEHMsS peakuuil. CBoMcTBa KHUCIIOT,
OCHOBaHMH U CONEll B CBeTe MPEACTaBICHUH OO0 JIEKTPOIUTUYECKON JAMCCOLMAIUH.
KauecTBeHHbIE peakiuy Ha HOHBI.

I'mnposn3 coneil. MoHHBIE ypaBHEHHs THMAPOIU3a coieil. XapakTep cpelpl B BOJHBIX
pacTBopax coJiel.

OKCHEpUMEHTAIBHOE M3yYEHUE BEUIECTB M SIBICHHUN: O3HAKOMJIEHME C MOJACISAMU
KPUCTAUTMYECKUX PEUIETOK HEOPraHWYECKUX BEIIECTB — METAIJIOB M HeMmeTawioB (rpadura u
ayMasa), CIOXKHBIX BEIEeCTB (XJIOpUAa HATPHs);

MCCJIEJOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKON PEaKLUU OT BO3JACHCTBUS Pa3IMYHbIX
(akTopoB;

OTIBITHI, WILTIOCTPUPYIOIINE 0O0OPATUMOCTh XUMHUYECKUX PEAKIINH;

HCCIeI0BaHMUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB, MPOIIECCa TUCCOLMALIUN KUCIIOT, IEI04ei
1 COJICH;

IPOBE/IEHUE OTBITOB, WILTIOCTPUPYIOIINX IPU3HAKY POTEKAHUS peaKIii HOHHOTO 0OMeHa
(oOGpazoBanme ocajika, BBIICTICHUE ra3a, 00pa30BaHKUE BObI);

MIPUMEHEHHUE NHINKATOPOB (JJaKMyca, METUJIopaHxa U (eHosranenHa) Juist onpeaeneHus
XapakTepa cpelibl B paCTBOpaxX KHUCJIOT, OCHOBAaHUM U COJIEH;

IIPOBEJCHUE ONBITOB, WIIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakliuy pas3iokKeHHsl, COEINHEHU);

pacrno3HaBaHHe HEOPraHMYECKHUX BEIIECTB C MOMOIIbIO KAUECTBEHHBIX PEaKIUil Ha NOHBL;

pElIeHHEe SKCIEPUMEHTANBHBIX 3ajad 1o TeMaM: «OKHCIHUTEIbHO-BOCCTAHOBUTEIIBHBIE
peakuumny, «l'uaponns conein», « IMEKTPOIUTUYECKAS AUCCOLUALIIS.

HemeTtajibl H MX cOeJUHEHHS

OO6mas xapaktepuctuka HemeTauioB. OCOOCHHOCTH CTPOEHHUSI aTOMOB XHMHYECKUX
JJIEMEHTOB, IPOCTBIX BEIIECTB, AIOTPONHA. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA
HeMmeTa/10B. CpaBHUTENBbHAS XapaKTEPUCTHKA COEMHEHUN HEMETAIIIOB.



OOmast xapakTtepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIE
crerieHd okucieHusi. CtpoeHue M (U3MYECKHE CBOWMCTBA MPOCTHIX BEIIECTB — TaJOTE€HOB.
XuMHYecKue CBOMCTBA Ha IPUMEpE XJIopa (B3aUMOJICHCTBUE C METAJUIAMU, HEMETaJUIaMHU, BOJIOM,
niesioyamu).  XjopoBogopoa. ConsHas KHACIOTa, XUMHUYECKHE CBOWCTBA, TOJyYCHHE,
npuMmeHeHue. JleiicTBre Xjopa U XJIOPOBOJIOPOa HAa OpraHu3M YellioBeKa. BakHelue XJIopuabl
U X HaxoxJeHue B npupoje. [loHaTue o kucaopoaconepkaimx KUCI0Tax Xjaopa v X COJsIX.

VVIA-rpynmnel. OcoO€HHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHUS.
Crpoenue u (pusnyeckre CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa M CEPhl. AJUIOTPOITHBIC
MoIu(UKAIMKM KHUCIOpOAa U Cepbhl. XUMHUYECKHE CBOWCTBAa cepbl (B3aUMOJEUCTBHE C
HEMEeTaJUlaMH, MeETa/ulaMHM, KOHUEHTPUPOBAHHBIMM a30THOM W  CEpHOM  KHUCJIOTaMH).
CepoBomoponi, cTpoeHHe, (U3HUECKHE W  XUMHUYECKHE CBOWCTBAa  (KHCIOTHBIE U
BOCCTAHOBUTENbHbIE CBOMCTBA). OKCUABI Cepbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnucras kucnora u ee conu. CepHasi KHCIOTa, GU3NYECKUE U XUMUUYECKUE CBOWCTBa (00Iue
KaK IMpeICTaBUTENs Kiacca KUCIOT U crnenududeckue). Comu cepHOM KUCIOThl. XUMHUYECKHE
peakuuu, JieXallue B OCHOBE IPOMBIIIJIEHHOIO CHoco0a TMONy4eHHs] CEpHOW KHCIIOTHI.
[IpencraBieHuss 0 XUMHUYECKOM MPOU3BOJCTBE U CBSI3aHHBIX ¢ HUM Mpodeccusx. [Ipumenenune
CepHOI KUCHOTH U cynbdaroB. KauecTBeHHbIE peakiuu Ha CynbPUT-, Cyabdua- U cynbdar-
aHuoHbl. HaxoxneHue ceppl M €€ COCOAMHEHUM B nOpupoje. XUMHUYECKOE 3arps3HECHHE
OKpY’KaloIIeH Cpe/Ibl COSTMHEHUSIMH Cephl (KUCIOTHBIE JJOXK/IU, 3aTPS3HEHIE BO3/IyXa), CIIOCOOBI
€ro NpeJoTBpaICHHUS.

OOmiass xapakTepucTuka 31eMeHTOB VA-rpymmbsl. OcoOGHHOCTH CTPOCHHS aTOMOB,
XapaKTEepPHbIE CTEIIEHU OKUCIICHUS.

A30T, pacmpocTpaHeHHE B NpPUPOAC, (PUINICCKUE W XUMHUYECKHE CBOMCTBA
(B3amMoJIelicTBHE C METaJUlaMH, BOJOPOJIOM, KHCJIOposoMm). KpyroBopor aszora B mpupoe.
AMMUak, ero pU3NYecKue U XMMHUYECKHUE CBOMCTBA (OKHCIIEHHE, OCHOBHBIE CBOWCTBA BOJHOIO
pacTBopa), MPUMEHEHHUE U TOJyYCHHE B JIA0OPATOPUU U MPOMBINUICHHOCTH. MOH aMMOHWUS,
JIOHOPHO-aKIENTOPHBIA MeXaHu3M ero oOpasoBanusi. Coiau aMMOHHUS, HX (QHU3UYECKUE H
XMMHYECKHE CBOMCTBa (pa3fio’)keHHWE U B3aUMOJACHMCTBHE CO IEJI0oYaMH), MPUMEHEHHUE.
KauectBennas peakius Ha noHsl ammonwust. Oxcuper azota (I, 11, 11, IV, V). A3otucras kuciora.
A30THas KHCJIOTa, €€ IMoNy4yeHue, (U3NYEeCKHMe W XHMHUYEeCKHe CBoicTBa (00mme Kak
NpeACTaBUTeNsl Kiacca KHUCIOT M CreHu(pHUUecKue), NMpUMEHeHHe. XHMHYECKHE peaKIuH,
JeKal[e B OCHOBE IMOJIyYE€HHUs a30THOM KHMCIOTHI B MPOMBIIUIEHHOCTH. HUTpaThl U HUTPUTHL.
KauecTBeHHBIE peakIK Ha HUTPAT- U HUTPUT-aHUOHBI. XUMUYECKOE 3arpsi3HeHNE OKpY KaroIen
Cpezbl COeIMHEHUSIMU a30Ta (KUCIOTHBIE J0XK/IHU, 3arps3HEHNE BO3/lyXa, TIOUBBI U BOJIOEMOB).

®docdop, ammorpornHbie Moaudukammu hocdopa (0enbiit U kpacHsIi hocdop), hpuznueckne
U XMMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE C MeTaJyIaMH, KHCIOPOJAOM, TaJOreHaMH,
KOHIICHTPUPOBAHHBIMK a30THOU U cepHOM kucioramu). Oxcuasl hochopa (111, V), dochopnas
KHCTI0Ta, (PU3MYECKHEe U XUMHUYECKHEe CBOIMCTBA, mony4yeHue. KauecTBenHas peakius Ha docdat-
uonsl. [Ipeacrasnenus o ramorenuaax docdopa (111, V).

[TonsiTre 0 MuHepanbHBIX YI0OpeHUsIX. A30THBIE, HOCPOPHBIE, KOMIUIEKCHBIE YIOOPEHHUS.
XUMHUYECKOe 3arpsi3HEHUE OKPY KaIoIel Cpeibl COeIMHEHUsIMU a30Ta U docdopa.

OOmas xapakrepuctuka 31eMeHTOB IVA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKHCIICHMS.

VYrnepon, amnorponHeie Moaudukanuu (rpagur, anmas, ¢pyiuiepeH, rpagpeH, HaHOTPYOKH),
¢u3nueckue M XMMHUYECKHE CBOICTBa MPOCTHIX BEHIECTB (B3aUMOJICHCTBUE C MeTasllaMH,
HEMeTallJIaMH, KOHIICHTPUPOBAHHBIMH a30THOU M cepHOU kucinotamu). [lonarue 06 agcopouuu.



Kpyrosopot yrineposaa B npupoae. Okcuabl yriepoja, ux Gu3nveckue U XMMUYECKHe CBOMCTBA,
JIeicTBUE Ha KHMBBIC OPraHU3MBI, IOJyYeHHE M TPUMEHEHHE. DKOJIOTMYECKHE IMPOOIEMBI
atMocdepsl, CBA3aHHbIE ¢ okcuaoM yriiepoaa (IV). YronpHas kucioTa u ee coiiv, uX (U3nIeCcKue
U XMMHYECKHE CBOMCTBA, MoJTyueHue u npumeHenne. Kap6oHnatsl, ruipokapOoHaThl, UX CBOMCTBA.
KauecTBennas peaknusi Ha kapOoHaT-MOHBI. Mcmonb3oBaHne KapOOHATOB B OBITY, MEIHIIMHE,
IPOMBIIIIIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEJAMHEHUSX YTIJepoja:
yTIEBONOPOAbl (METaH, STaH, STWIEH, aleTWIeH), 3TaHOJ, TJHUIEpPUH, YKCyCHas KHCIIOTA.
[IpupoaHble HCTOYHHMKHU YTJIEBOAOPOJOB (Yyrojib, MNPUPOAHBIA Ta3, He(Th), MPOAYKTHI HX
nepepaboTKU, UX POJdb B OBITY W TPOMBINUICHHOCTH. [lOHSTHE O OHONOTHMYECKH Ba)KHBIX
OpraHMYECKUX BEUIeCTBaX — KHUpax, OeJKax, yriieBoJax — M UX pOJIM B )KU3HU yesoBeka. EAMHCTBO
OpPraHMYECKUX U HEOPTraHMUYECKUX COCTUHEHHH.

Kpemuuii, ero ¢usnyeckne u XMMHYECKHE CBONCTBa (B3aMMOJEWCTBHE C MeETallJIaMH,
KHCJIOPOJIOM, YTIJIEPOJIOM, TaJOT€HaMHM ), IOJIy4eHUE U IpUMEHeHUE. Poib KpeMHus B Ipupojie u
texHuke. Okcun kpemuus (IV), kpemHHEBass KUCIOTa, CUIUKATHI: (U3HMUYECKUE U XUMUYECKUE
CBOICTBa, MOJlyuYeHUE U MIPUMEHEHHUE B OBITY U NMPOMBIIUIEHHOCTU. BaxHeiliue crpouteabHbie
MaTepuaibl: KepaMHKa, CTEKJIO, ILIeMEHT, OeToH, xene300eToH. [Ipobrmembl Ge3omacHOTO
WCIIOb30BAHUS CTPOUTENBHBIX MATEPUAJIOB B IIOBCETHEBHOM JKU3HMU.

Bop. Ocobennoctu ctpoerus aroma. OOmIHe NpeAcTaBICHUs O PU3NIECKUX U XUMHYECKUX
cBoiicTBax. bopHas kuciora.

DKCTepUMEHTAILHOE U3yUYEHHUE BEIIECTB U SIBJICHMIA:

03HAKOMJICHHE C 00pa3IamMu MPUPOIHBIX XJIOPHUIOB (TATIOTCHUIOB);

IPOBE/ICHUE OMBITOB, OTPAKAIONNX (PU3UUECKHE U XUMHUYECKUE CBOMCTBA TAJIOT€HOB M MX
COCIUHCHHI,

U3y4EHUE CBOMCTB COJISTHON KUCIIOTHI;

MpOBeJICHNE KaYeCTBEHHBIX PEaKIMii Ha XJIOPUA-, OPOMUI- U MOTUA-UOHBI U HAOTIOACHHE
MPU3HAKOB UX MPOTEKAHUS;

03HaKOMJIEHHE C 00pa3llaMu cepbl U €€ MPUPOIHBIX COeTMHEHUN;

Ha0II0IeHNe mpoliecca OOyTIUBaHUS caxapa Mo IeHCTBUEM KOHIICHTPUPOBAHHOM CepHON
KHCJIOTHI;

U3yueHHE XUMUYECKIX CBOMCTB pa30aBlIeHHON CEPHOM KUCIIOTHI,

MIPOBEJICHUE KAueCTBEHHBIX peakuuid Ha Ccyiabpui-, cyabGuT- U Ccynb(ar-uoHbl H
HaOJI0/IeHNE TPU3HAKOB UX MPOTEKAHMUS,

O3HAKOMJICHHUE € (PU3HMUECKUMH CBOWCTBAMH a30Ta, (pocdopa U uxX CoeMHEHU, 00pazaMu
a30THBIX B (POCPOPHBIX YI0OpEHUI];

M0JIy4eHHe, COOMpaHue, paclio3HaBaHUE U U3yUYEHHE CBOMCTB aMMHUaKa, H3yueHUE CBOWCTB
coJIeli aMMOHUS;

MpOBEJICHIE Ka4YeCTBECHHBIX PEaKIMii Ha NIOH aMMOHUS, HUTPUT-, HUTPAT- U (ocdaT-uoHbI
Y U3y4YEHUE MPU3HAKOB UX MPOTECKAHUS;

M3YyUYECHHUE B3aUMOJECHCTBUSA KOHUEHTPHUPOBAHHOM A30THOM KHUCJIOTHI C MEIIbIO, CBOWCTB
(hochopHOIT KUCITOTHI U €€ COJICH;

03HAKOMIJICHHE C MOJIEISIMH KPUCTAJUTMUECKHUX PEIIeTOK anMasa, rpadura u Qyiiepena, ¢
IPOLIECCOM aJCOPOLIMU PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJEM M YyCTPOMCTBOM
IPOTUBOra3a;

noJjlyueHue, coorupanue, pacrio3HaBaHUE U U3YUEHHUE CBOICTB YIJIEKHCIIOTO rasa;



NpOBEJCHNE KAayeCTBEHHBIX peakiuil Ha KapOOHAT- M CWIMKAT-UOHBl M U3yYEHHUE
MPU3HAKOB UX MPOTEKAHUS;

M3y4YeHHUE B3aUMHBIX MIPEBPAICHUI KapOOHATOB U THAPOKapOOHATOB;

O3HaKOMJIEHHE ¢ oO0pa3lamMu MNPHUPOJIHBIX KapOOHATOB M CHJIMKATOB, C MPOAyKIHEH
CUJIMKAaTHOM IIPOMBIIIEHHOCTH;

pelieHue SKCHEpUMEHTAIbHBIX 3alady 1o TeMme «BaxHelmune HeMeTauibl M HX
COEIMHEHUS».

MeTa/ibl M X COCAUHEHUS

O6mue cBoiicTBa MeTauioB. O01Ias XapaKTePUCTHKA XUMUYECKUX DJIEMEHTOB — METAJIIOB
Ha OCHOBAaHMM MX MNoJiokeHus B llepmoamueckorn cucreme xumuyeckux snemeHtoB . .
MenpeneeBa u crpoeHus aromoB. Metamnsl A- u B-rpynmn. CTpoeHue MpOCThIX BEIIECTB —
MeTaJlJIoB. MeTtainyeckasi CBSI3b U METallIn4yeckasl KpUCTaJUIMueckasi penerka (MpUMUTUBHAS
KyOnueckas, OOBEMHO-IICHTPUPOBaHHAs KyOudeckas, TpaHEIEHTPUPOBAaHHAs KyOudeckas,
reKCaroHaJbHAsh TUIOTHOYMAKOBaHHAS). 3aBUCUMOCTh (DU3MYECKHX CBOHCTB METAJJIOB OT
CTPOCHHUSI KPUCTAIUIOB. DJIEKTPOXUMHUYECCKUN Psifl HApsDKeHU MeTamioB. OO0Iue XUMUYECKUe
cBoiictBa MeTauioB. OOmue CcrnocoObl TOJYYEHUS METALIOB, METAJUTYpPrus. OJIEKTPOJIU3
pacIiaBoB U paCTBOPOB COJIEH Kak OJIMH U3 cIOCO0O0B MoTydeHus MeTasuioB. [lonstue o kopposuu
METaJJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI X OT KOppo3uu. CIiaBkl (CTallb, YyT'YH, TIOPATIOMUHHM,
OpoH3a). [IpuMeHeHne MeTaioB U CIUIABOB B OBITY M MIPOMBIIICHHOCTH.

Memannwt A-ecpynn

[[{enounble MeTaIIBL: NIOJIOkKEHUE B [leprnoanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
H. MenaeneeBa, CTpOCHUE UMX aTOMOB, HaXOXJeHHE B npupoae. PU3NYECKUE U XUMHUYECKHE
CBOMCTBA (HA IPUMEpPE HATPUS U Kamus), noidydenne. OKCUAbl U THUIPOKCUIBI HATPUS U KaJHs.
[IprMeHeH e MEeTOYHbIX METAJUIOB U UX COCIMHEHUHN. brosiornyeckas pojib HaTpus U KaJiusl.

[[{enouHO3eMeNbHBIE METAIIBI MATHUIN U KaJbIMiL: oJ10KeHue B [leproanyeckoit cucreme
xuMuueckux snemeHToB . M. MenpneneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IPUPOJE.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA MArHUs W KaJiblus. BakHeWIne cCOeIMHEHUs KaablUUs U
MarHus (OKCHJI, THAPOKCH], COJH), CBOMCTBA, MpuMeHeHHe. JKecTKOCTh BOJBI U CIIOCOOBI €€
ycTpaHeHus. KpyroBopot kanplus B IpUpoOIE.

AmomuHuil: nonoxenue B Ilepumonnueckoid cucreme xumuyeckux snemeHtoB J[. U.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3HUECKHEe U XUMHUYECKUE CBOMCTBA
amroMuHusi. AMQoTepHBIe CBOMCTBA OKCHAA U TUAPOKCHAA aTfoMUHUs. [IpuMeHenne amoMuHus
U €ro CIUJIaBOB.

Memannwt b-cpynn

OOmast xapakTepuCcTHKa MeTasioB b-rpynm (oOOYHBIX TOATPYII): TOJIOXKEHUE B
[Tepuoamueckoii cucteme xumudeckux snemeHToB . M. MenzaeneeBa, 0COOEHHOCTH CTPOEHUS
aTOMOB. SIBIeHHME «IIpoBajia» 3JIEKTPOHA HA MPUMEpE CTPOEHHUSI aTOMOB XpOMa, Meu, cepedpa.
BanenTtHble cocTosiHHS aTOMOB d-3JIEMEHTOB, CTENEHU OKHCJICHHS aTOMOB B COCIUHEHUSX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THUIPOKCHIOB META/NIOB OT 3HAYCHUS
CTENEHW OKHUCJIICHHS DJJIEeMEHTa B COCIMHCHHH (HAa TpUMEpe COEAMHEHUN Xpoma).
[lepBoHavasIbHBIE TPEACTABICHUS O KOMIUIEKCHBIX COETMHEHUSIX.

Menp 1 cepebpo: cTpoeHHE aTOMOB, CTETIEHU OKUCIeHus. O0Ine KpaTKue IpeCTaBICHUS
0 (U3NYECKUX M XUMHUYECKHX CBOHCTBAX MPOCTHIX BEIIECTB (B3aMMOJCUCTBHE C KHCIOTAMHU-
OKHCTUTEISIMHU), 00 MX OKCHIAX, THAPOKCHUIIAX M CONSIX, X mpuMeHeHuu. [IpencraBienust o0
aMMHUAYHbIX KOMIUIeKcax cepebpa u meau. KadecTBeHHbIE peaklMu HAa KaTHOHBI Menu (2+) u
cepebpa.



[uHk: cTpoeHue aroma, CTENeHb OKUCICHHSI. XapaKTepUCTUKA PUBNIECKUX U XUMUYECKUX
CBOICTB, MpUMEHEHNE, aMPOTEpPHBIE CBOMCTBA OKCHAa U THAPOKcHAa. KauecTBeHHBbIC peakiuu
Ha KaTUOHBI I[IMHKA.

Kene3o: crpoenue atoma, creneHu okucieHus. Haxoxnenue B npupoge. Puznyeckue u
XUMUYECKHE CBOMCTBAa JKeje3a, NpUMEHeHHe. buonornueckas ponpb xenesa. OKCUIBI,
ruapokcubl u conu xkenesa (1) u sxenesa (11I), ux cocras, cBoiicTBa u nonyyeHue. KauecrseHHbie
peaKkIy Ha KaTHOHBI XKese3a (2+) u xkenesa (3+). UyryH u crans — criaBsl xkenesa. [I[pon3BoacTBo
Yyr'yHa U CTald. OKOJIOTUYECKHE TMPOOJEMBbI, CBSI3aHHbIE C METATYPrUYECKUMU
MPOU3BOCTBAMU.

DKCNEPUMEHTAIBHOE U3yUEHUE BEILIECTB U SBJICHUI:

03HAKOMJICHHE C 00pa3IaMy METAJIOB ¥ CIIAaBOB, UX (PU3NICCKUMU CBOWCTBAMU;

MOJIETUPOBAHUE METAIUNIMYECKON KPUCTATUIMYECKON PEIIETKH;

U3YUYEHUE B3aUMOJCHCTBUS METAUIOB C BOJAOW, C pPAacTBOpaMH COJIEd U KHUCIOT,
HCcCIe0BaHUE MPOLIECCOB IEKTPOIN3a pacTBOPoB xiopuaa menu (I11) u noauna kanus, Koppo3uu
METaJuIOB;

H3y4YeHUE OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJOB KaJIbIHMS M HATPUS C BOJOW, UX
THUAPOKCHUIOB — ¢ okcuaoM yriepona (IV) u kucnoramu;

M3Y4YCHHE CBOMCTB KapOOHATOB U THUAPOKAPOOHATOB KAJIBIIUS, KECTKON BOJIBI;

M3Yy4YEHHUE TIPOLIECCOB MOTYUYEHUS THAPOKCHUIIOB Keje3a, UX XUMUUYECKHX CBOMCTB;

U3y4YeHHE MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEaKUUil Ha WOHBI (MarHus, KaiblIMs,
AJTFOMUHMS, [IMHKA, Jkele3a (2+) u xkenesa (3+), meau (2+);

HaOJII0/ICHUE ¥ OMMCaHUE OKPAIIMBAHUS IJIAMEHH MOHAMH HATPUS, KIS U KaJIbIIHs;

uccie[oBanre aM(pOTEPHBIX CBOWCTB THAPOKCHUIA amtoMuHus, Tuapokcuaa xpoma (1) u
TUAPOKCH]IA ITNHKA;

pELIeHUE SKCIIEPUMEHTAIBHBIX 33J1a4 M0 TeMe «BakHelIne MeTasuibl U UX COSUHEHUS.

XuMus H OKpy:KamoLas cpeia

BemectBa 1 marepuainbl B NMOBCEIHEBHOW XKW3HU 4YelOBeKa. BakHeillue BeliecTBa U
Marepuaibl, 00JacTH WX NMpUMEHeHHs. be3omacHoe HMCTMOIb30BaHUE BEMICCTB M XUMHUYECKHX
peaxiuii B ObITy. [lepBasi momolis npyu XUMHUECKHUX 0XKOTaX U OTPABICHHSIX.

Hosble maTepuanbl U TeXHOIOTUU. [IpUHIUTIBI «3€TIEHON XUMUN.

OCHOBBI JKOJIOTUYECKOW TPAaMOTHOCTH. XHUMHSA U 370pPOBbE. 3JHAUCHUE M3ydaeMbIX
XUMUYECKUX DJJIEMEHTOB W WX COEAWHEHUN Mia (DYHKIIMOHHPOBAHUS OpraHW3Ma dYelIOBEKa.
[TonsiTue o0 310pOBOM 00pa3e KU3HU.

XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIICH cpebl. DKOJIOTHUECKUEe MPOOIeMbI, CBSI3aHHBIE C
COCIMHEHUSMHU YTIIEpOJa, a30Ta, cephl, Tskenblx meramuioB. [lonstue o IIJIK. Ponp xumuu B
pEIICHUH IKOJIOTHIECKUX MPOOIIeM.

DKCepuMEHTAIbHOE H3Y4YeHHE BEUIECTB U SBJICHMI: O3HAKOMJIGHHE C 0OpasuaMu
MaTepuasoB (CTEKIIO, CIUIaBbl METAIIOB, TOJUMEPHBIE MaTEpUalbl), ONPEACICHNE KUCIOTHOCTH
MPUPOJIHBIX BOJ, MOJICIIMPOBAHKE TIpoIiecca OOpa30BaHUSI KUCIOTHOTO JOXK/S, M3yYEHHE €ro
BO3JICHCTBUS HA MaTEPHUAJIBI.

IloBTOpeHune u 00001IeHNEe 3HAHUIT OCHOBHBIX pa3/iesioB KypcoB 8-9 kiaccoB

[lepuoanueckuit 3akoH u Ilepuonuueckas cucTtemMa XHMHUYECKHX 3JIEMEHTOB B CBETE
NPEACTABICHUN O CTPOEHUS aToMa. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKHUX
3JIEMEHTOB M UX COEAMHEHUN B IEPHOJIax U TPyMIax.



CtpoeHue BelecTBa B TBEPAOM, )KHUJIKOM U Tra3000pa3HOM COCTOSIHUU. BUbI XUMUYECKON
CBS3M. 3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOMN PEIIETKH U BUJA XUMHUYECKON
CBSI3H.

Knaccudukanus XMMHUECKHX peakIuil MO pa3IWyHbIM Tpu3HakaMm. [IporHo3mpoBaHue
BO3MOKHOCTH MPOTEKAHMS] XMMHMUYECKMX IMPEBpPAlICHUN B PA3TMYHBIX YCJIOBHUSX HAa OCHOBE
MPEJICTABICHUN XUMUUECKOW KUHETUKU U TEPMOIUHAMUKHU.

XuUMUYecKue peakuuu B pacTBopax. Iumapomus coneill. Peakuumum okucieHus-
BOCCTaHOBJIEHUS. DJIEKTPOJIN3.

CBoiicTBa KUCIIOT, OCHOBaHUN M COJieH B CBETE MPEACTaBIEHUI 00 AIEKTPOIUTHYECKON
JUCCOIMAIIMU U OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX.

Meswcnpeomemnwie ceasu

Peanu3anus MexnpeaMeTHBIX CBA3EH IMPU U3YYEHUH XMUMHMH B 9 Kiacce OCylIeCTBISAETCS
Yyepe3 UCTOIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYUHBIX MOHATH, TaK U MOHSATHH, MPUHATHIX B
OT/IENIbHBIX €CTECTBEHHBIX HayKaXx.

OOme ecTecTBEHHO-HAYYHBIC MOHATHUS: SIBICHUE (IpoIecc), HAyYHBIN (aKT, TUIIOTE3a,
TEopusl, 3aKOH, aHAJINU3, CUHTE3, KJaccu(UKaLMs, MePUOJUIHOCTh, HAOIIOACHHUE, SKCIIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJEIIb, TEXHOJIOTHSI, MATEPUAJIbI.

®dwu3uka: BENeCTBO, TeI0, PU3NYCCKUE BEITUYHMHBI, SIUHUIBI U3MEPEHHUs, Macca, 00bEM,
KOJIMYECTBO TEILJIOThI, aTOMbl U MOJIEKYJIbI, arperaTHbIe COCTOSIHUE BEIIECTBA, CTPOEHUE Ia30B,
KUAKOCTEH U TBEPAbIX (KPUCTAJUIMYECKUX) TEJ, KPUCTAUIMUECKAsl PELIeTKa, AJIEKTPOH, SIPO
aToMa, MPOTOH, HEUTPOH, UOH, HYKIIWJ, U30TOMBI, KBAHTHI, PaJAUOAKTUBHOCTb, alb(da-, OeTa- u
raMma-u3JIy4eHue, OJJICKTPUYECKUU 3apsijl, MPOBOJHUKH, TIOJYNPOBOAHUKU, AUDIEKTPUKH,
COJIHEYHBIH CIIEKTp, pa3jioKeHHE OEJIOro CBETa B CIEKTP.

buonorus: sxocucrema, Owuochepa, ¢doTocuHTE3, TpolEecChHl O0OMEHa  BEIIECTB,
MUHEpaJIbHbIC yI0OPEHUS, MUKPOAJIEMEHThI, MAaKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

leorpadusa: armocdhepa, rtumpochepa, MUHEpaIbl, TOPHBIE TOPOJbI, TOJE3HBIC
MCKOIIaeMbl€, TOIUIMBO, BOJIHbIE PECYPCHI, TUITAHETa 3eMJIS.

TexHonorus:  CTpOUTEIbHBIE  TEXHOJOTMH,  CEIbCKOXO3SNUCTBEHHBIE  TEXHOJOTHH,
TEXHOJIOTHH 3JIEKTPOHHOM NMPOMBIIIJIEHHOCTH, HAHOTEXHOJIOTHH.



JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHS MNPOTrpaMMbl OCHOBHOTO 00mIero o0pa3oBaHus
JOCTUTAIOTCS B X0/1€ 00yUeHHs] XUMHH B €IUHCTBE yUe€OHON M BOCHHMTATEIBHON JESTEIHLHOCTH
o0pa3oBaTeNbHON  OpraHM3allud B  COOTBETCTBMM C  TPAAULMOHHBIMU  POCCUHCKUMU
COLIMOKYJIBTYPHBIMH W JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMHM, TPUHATHIMH B 0OILECTBE
paBUJIaMUd M HOPMaMHU TOBEICHHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUs, CAaMOPa3BUTHS
U COIMATIM3AIMN 00yYarOINXCS.

JIM4HOCTHBIE PE3YyJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALUN U paCUIMpPEHUE OIbITa JEATEIbHOCTH Ha €e
OCHOBE, B TOM YHCJII€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIMTAHHUSA:

IPOSIBJICHUE LIEHHOCTHOI'O OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HaydHOMY U
UCTOPUYECKOMY HaclIeJIUI0, MTOHUMAaHNUE 3HAUYEHUSI XUMHYECKONW HAayKH U TEXHOJOTHH B KU3HU
COBPEMEHHOT0 00I1IeCTBa, B pa3BUTHH SKOHOMHUKH Poccuu 1 cBoero pernoxa;

2) rpa:kIaHCKOr0 BOCIIMTAHUS:

IPEJICTAaBICHUE O COLMAIbHBIX HOpPMax M MpPaBWJIAX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE, MPOSBICEHUE KOMMYHHKAaTUBHOW KyJbTYypbl B pPa3HOOOpa3HONW COBMECTHOM
NeSITeNIbHOCTH;

CTpeMJIEHHE K B3aMMONOHMMAHMIO ¥ B3aHMOIIOMOIIM B Ipoliecce Y4eOHOH U BHEY4YEeOHOM
JESITENIbHOCTH;

TFOTOBHOCTb OIIEHMBATh CBOE IOBEJEHHME M TOCTYNKH CBOUX TOBapHILEH C MO3UIMH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUYETOM OCO3HAHMUS MOCIIEJCTBHUI MOCTYIIKOB;

3) popmMupoBaHusi HEHHOCTH HAYYHOI0 O3HAHUS:

MHUPOBO33PEHUYECKUE  NPEJICTaBICHUS O  BEIIECTBE UM  XMMHMUYECKOH  peaKiuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKU M HEOOXOJIUMBIE AJi TIOHUMaHUS
CYIIHOCTH HAYYHOU KapTUHBI MUDA;

OCO3HAaHME LIEHHOCTH HAy4YyHOrO TIO3HAHMS JUIS Pa3BUTHS KaXJ0ro 4YeloBeKa U
IPOM3BOIUTENHHBIX CHJI OOIIECTBA B LIEJIOM, POJIM M MECTa HAYKU « XUMHs» B CUCTEME HayYHBIX
MIPEICTAaBICHUN O 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIbI, B3AUMOCBS3SIX UeJIOBeKa C MPUPOTHON
Y TEXHOJIOTUYECKOU CPEeIon;

MO3HABaTEeJIbHAS MOTHBALUS M HHTEpeC K OOyuYeHHIO, TOTOBHOCTh M CHOCOOHOCTH K
CaMOpPa3BUTHIO M CaMOOOPA30BaHMIO, K HMCCIEIOBATEIbCKOW NEATETBHOCTH, K OCO3HAHHOMY
BbIOOpPY HamnpaBieHUS U YPOBHSA JaJIbHEHUIIETr0 00yUYeHUS;

4) BOCIMTAHUSA KYJbTYPbI 310POBbSI:

OCO3HaHHUE [ICHHOCTH JKU3HH, OTBETCTBEHHOI'0 OTHOUIEHMSI K CBOEMY 3/10pPOBBIO, yCTaHOBKA
Ha 3J0pOBBI 00pa3 JXU3HU, OCO3HAHHME TIOCJIEJCTBUHA M HENPUSTHE BPETHBIX IPUBBIUCK
(ymoTpeOisieHuss ankorosis, HApKOTUKOB, KypEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS IPaBUII
0e30MmacHOCTH TpH OOpallleHnd C XUMHYECKUMHU BEIIECTBAMU B YYEOHBIX M JKU3HEHHBIX
CUTyaLUsX;

5) TpyAoBOro BOCIMTAHUS:

(hopMHpOBaHHE LEHHOCTHOTO OTHOUIEHHSI K TPYJOBOW AESITEIbHOCTH KaK €CTECTBEHHOMU
NOTPEOHOCTH YeJIOBEeKa M K MCCIIEI0BATENbCKON AESITETbHOCTH KaK BHICOKO BOCTPEOOBAHHOM B
COBPEMEHHOM OOIIIECTBE;



pa3BUTHE MHTEpeca K MmpodeccusM, CBSI3aHHBIM C XMMHEH, B TOM 4HCie K Impodeccusm
Hay4HOU cepbl, 0CO3HAHUE BO3MOKHOCTH caMOpeaIn3aluy B 3Toi chepe;

6) ’3K0J10rHYecKOro BOCIIUTAHMA:

OCO3HaHHE HEOOXOJUMOCTH OTHOLICHMs K NPHUPOJE KaK MCTOYHHMKY >KU3HHM Ha 3emile,
OCHOBE €€ CYIIECTBOBAHUA;

NOBBIIIEHHE YPOBHS 3KOJIOTMYECKON KYJIbTYpbl: HMpUOOpETEHHE OIbITa IJIaHUPOBAHUS
MOCTYNIKOB M OLEHKM HX BO3MOXHBIX MOCJIEICTBUN [UJII OKPYXAKOIIEH Cpeabl; OCO3HAHHE
17100aJIbHOT0 XapaKTepa 3KOJOrMUECKUX TPO0JIeM U ITyTel UX pellieHusl; CHOCOOHOCTh IPUMEHSTh
3HAHHUS, NOTydaeMble NP U3YYEHHHM XHUMUH, JUId PELICHMs 3a]ad, CBSI3aHHBIX C OKpY’Karollen
CpPEelOM; aKTUBHOE HENPUATHE ACHCTBUMN, IIPUHOCSIIMX BpEJ OKPYKAIOIIEH Cpele; OCO3HaHUE
CBOCH pONM Kak TpaKAaHWHA W TOTPEOUTENs B YCIOBUSX B3aUMOCBS3H TPHUPOJIHOM,
TEXHOJIOTMYECKON U COLUAIBHON CPeX; TOTOBHOCTh K YYaCTHIO B IIPAKTHYECKON AEATEIbHOCTU
9KOJIOTMYECKOHN HalpaBIECHHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3ysbTaThl O0YyYarollMXCs, OCBOMBUIMX HpPOrpaMMy IO XHMHHU
OCHOBHOT'O 00111er0 00pa3oBaHus, BKIIOYAIOT:

YCBOGHHE  MEXIAUCUMIUIMHAPHBIX  (MEXMIPEAMETHBIX)  IOHSATHH,  OTpa’KaroluX
MaTepHaIbHOE €AMHCTBO MHpa M MPOLECC MO3HaHUs (BEIECTBO, CBOWCTBO, SHEPIUs, SBICHHE,
Hay4HbI (paKT, 3aKOHOMEPHOCTb, THUIOTE3a, 3aKOH, TEOpHs, HaOI0/IeHHe, H3MEepEeHHe,
HCCIIEI0BaHUE, SIKCIIEPUMEHT U APYTUE);

OBJIAJICHHE YHUBEpCaJIbHBIMHU y4eOHBIMU NENUCTBUAMU (mo3HaBaTENbHBIMU,
KOMMYHHUKATHUBHBIMHU, PETYJISTUBHBIMH), BaXXHBIMU JUIsl TOBbIIIEHUS 3(()EKTUBHOCTH OCBOEHUS
colepkaHus ydeOHOro mnpeamera, (OPMHUPOBAHUS KOMIIETEHIMH, a TaKXKe IPOEKTHO-
UCCIIEI0BATEIbCKON AEATEIbHOCTH 00yYaroIuXCcs B Kypce XUMHH;

CIIOCOOHOCTH MX UCIOJIb30BaTh B YUEOHOM, I03HABATEIbHON U COLMATIBHON IIPAKTHKE.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE yUeOHbIe JeiicTBUS

ba3oBble Jornveckue aeiicTBUA:

YMEHHUS WCIOJIb30BaTh TMPUEMBl JIOTUYECKOTO MBIIUICHWS TP OCBOCHUHM 3HAHUM:
pPacKpbIBaTb CMBICI XHMHYECKHUX TOHATUN (BBIIETATh WX CYIIECTBEHHBIC IPHU3HAKH,
YCTaHABIMBATh B3aUMOCBSI3b C APYTUMHU MOHATHIMM); aHATU3UPOBATh, CPABHUBATH, 0000IIATH,
BBIOMpATh OCHOBAaHUsS s KIACCU(UKAIMA ¥ CUCTEMATH3AIMH XHMHUYECKUX BEUIECTB U
XUMUYECKUX PEAKIUH; YCTaHABIMBATh MPUUYNHHO-CIICICTBEHHBIC CBS3HM MEXKIYy OOBEKTaMU
W3YUYEHUS;, CTPOHTH JIOTHUECKHE pPaCCyXACHHUS (MHIYKTHBHBIC, NEAYKTUBHBIC, IO aHAJOTHH);
npeyiaraTh KPUTEPUU U BBISBISATH OOIIME 3aKOHOMEPHOCTH M MPOTHUBOPEYUS B H3ydaeMBbIX
npolieccax M SIBICHUSIX; MPOBOJAUTH BBIBOJBI M 3aKIIIOUCHHS; YMEHUS MPUMEHSATH B MpOIEcce
NO3HaHUs MOHATHUS (MpPEeIMETHbIE U METaNpeAMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
HCIIOJIb3yEMbIE B XHMHUH, MPEOOPa30BBIBATh MOJCIIBHBIC MPEICTABICHUS — XUMHUYECKHH 3HAK
(cuMBOT A1eMeHTa), XuMHueckas (opMylia ¥ ypaBHEHHE XUMUYECKON pEaKlUu — MPU PEIICHUN
y4eOHBIX 3a7ay; C YYe€TOM I3THX MOJEJIbHBIX IPEJCTABICHUN XapaKTepHU30BaTh H3ydaeMbIe
XUMUYECKHE BEIIECTBA M XUMUUYECKHUE PEaAKITHH.

ba3oBble muccienoBareJbckue AecTBUA (MeETOAbl HAYYHOI0 IO3HAHMS BelIeCTB M
sIBJICHUH):



YMEHUS IPUMEHATh METO/Ibl HAYYHOTO MTO3HAHUS BEIIECTB U SIBJICHUN Ha SMIIUPUYECKOM U
TEOPETUYECKOM YPOBHSIX B Yy4YeOHOW IMO3HABATEIBHOW H TPOEKTHO-HUCCIIEI0BATEIbCKON
NeSATeTbHOCTH;

YMEHHsI HCIIOJIb30BAaTh IOCTABJIEHHBIE BOMPOCHl B KAaUECTBE MHCTPYMEHTA IMO3HAHUS U
CaMOCTOSITENILHO CTAaBUTh BOMPOCHI, aHAJIM3UPOBaTh (HaKThI, BBIABIATE U (QOPMYITUPOBATH
npo0iieMy, ONpPEeNsITh Ledb W 33/Ja4d, COOTBETCTBYIOIINE PEIICHUIO MPOOJIEMBbI; MpeIaraTh
OTHCATENIbHYIO WM OOBSICHUTEIbHYIO THIOTE3y M OCYIIECTBISATH €€ MPOBEPKY; yMEHUS
IPOBOAUTH U3MEPEHHUSI HEOOXOIUMBIX NMapaMeTpPOB, BHIUMCICHUS, MOACIMPOBAHNE, HAOIIOIEHUS
U DKCIEPUMEHTHI (peanbHble W MBICIEHHBIE), CAMOCTOATEIHHO MPOTHO3UPOBATH PE3yJbTaThl,
(dhopmynupoBaTh 0000IIEHUST U BBIBOJBI [0 PE3yJIbTaTaM MPOBEICHHOTO OTMbBITA, HCCIEIOBAHUS,
COCTABJIATH OTYET O MPOJICTAHHON padoTe;

PatGora ¢ undopmanmeii:

YMEHHsI OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(oOpManmu (HaydyHO-TIOMYJIspHAS
JUTepaTypa XHMHYECKOTO COJAEp)KaHMs, CIpaBOYHbIE TmocoOus, pecypchl HHTepHeTa);
aHAJIM3UpOBaTh  WHOOPMAIMIO U  KPUTUYECKH  OIEHHWBATh €€  JIOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTh, OTOMPATh U MHTEPIPETUPOBATh UHPOPMAIINIO, 3HAYUMYIO JIJISl PEIleHuUs
y4eOHOI 3a/a4y; YMEHUsI MPUMEHATb pa3jNuHble METOABI M (OPMYIUPOBATH 3aMpOCHl MpPHU
MOKMCKE U 0TOOpe MHPOpMaIuU, HEOOXOUMOM /TSl BHITIOTHEHUST YYeOHBIX 3a/1a4; UCIIOJIb30BaTh
WHPOPMAITMOHHO KOMMYHUKATUBHBIE TEXHOJOTUU H PA3JIMYHBIC ITOWCKOBBIC CHCTEMEI;
CaMOCTOSITEJIbHO BBIOMpPATh ONTUMaNbHYIO (opmMy mpencraBieHus WHpopManuu (CXEMBbI,
rpaduku, TuarpaMMsbl, TaOJIUIbI, PUCYHKH U JIpyrue (GOpMbl); YMEHHS HCIOIb30BaTh HAYUHBIN
SI3BIK B KQUECTBE CPEJCTBA PabOThI C XUMUYECKOW MH(POpMAIUEl; MPUMEHSITh MEKIIPEIMETHBIC
(pu3myeckue U MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, (DOpPMYITbI, a0OpeBUATYPBI, HOMEHKIIATYPY,
WCITIOJIB30BaTh U MTPEOOPa30BhIBATH 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA HATIISTHOCTH.

KoMMmyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe 1eHCTBHUSA:

1) ymenus oOuieHus (MMCbMEHHOM U YCTHON KOMMYHUKAIIUN):

NPEJICTaBIISATh TOMY4YeHHbIE pPe3yJbTaThl MO3HABATENbHOM JEATEIbHOCTH B YCTHBIX U
NUCbMEHHBIX TEKCTaxX; IMyOJUYHO BBICTYNATh C TpPe3eHTalMed pe3ylbTaTOB BBIIOJHEHUS
XUMHUYECKOTO IKCIEPUMEHTA (HMCCIeA0BATEIbCKON J1a00paTOPHONW WM MPAKTUYECKON PabOTHI,
y4eOHOT0 MpOEKTa); B XOJ€ Auayiora U (Wau) AUCKYCCHHU 3aJaBaTh BOMPOCHI MO 00CYXKTaeMOi
TeMe U BBICKa3bIBaTh HJeU, (OPMYIUPOBATH CBOU MPEIJIOKEHUS OTHOCHUTEIHHO BBIMTOJIHEHUS
IPEI0KEHHON 3aJauH.

2) ymMeHMs y4eOHOT0 COTpYAHUYECTBA (TPYIIIOBasi KOMMYHHUKALIMS):

y4acTBOBaTh B TPYNNOBBIX (popMax pabOTHI: TIAHUPOBATH OPraHU3AIMIO COBMECTHOM
paboThL, OMpenessaTh CBOIO POJib, PACIPEACATh 3a/la4ydl MEXAY YJIeHaMH TPYMIbl; BBIIOJHATDH
CBOIO 4acTh pabOThI, KOOPIAMHUPOBATH CBOU IEHCTBUS C ACUCTBUSAMH APYTUX YICHOB KOMaHJbI,
OTIpeNeNIATh KPUTEPUH IO OIICHKE KauecTBa BBIMOJHEHHON pPalOTHI; peliaTh BO3HUKAIOIINE
npobsieMbl Ha OCHOBE yueTa OOLIMX HMHTEPECOB M COTJIaCOBAHMS MO3MIMM, Y4acTBOBAaTh B
o0cyXJIeHUH, 0OMEHE MHEHUSIMHU, «MO3TOBOM IITypMe» U IpYyTrux (GopMax B3auMOJEHUCTBUS.

PerHHTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁl—lble JeHCTBUSA

OBJ'IaI[eHI/Ie YHHUBEPCAJIbHBIMU yLIe6HBIMI/I PEryJIATHBHBIMU ,I[CﬁCTBHiIMH BKJIHOYACT
Pa3BUTHUC CaMOOPraHu3anuu, CAMOKOHTPOJI, CAMOKOPPCKINH, B TOM YHCJIC:



YMEHHUsl pemath y4deOHble M HCCIIEAOBATENIbCKUE 3a/ayM: CaMOCTOSATENIBHO BHIOMPATH
crioco0 perreHust y4yeOHOW 3aqaun (CpaBHMBATh HECKOJBKO BAapHAHTOB pEIIEHUs, BHIOWPAThH
HanboJee NOAXOAIINN C yIETOM CaMOCTOSTENBHO BBIJICJIEHHBIX KPUTEPUEB), IUTAHUPOBATH CBOIO
paboTy mpH pelleHuH Y4eOHON MM HCCIeI0BaTeNbCKOM 3aJauM; HAa OCHOBE IOJYYEHHBIX
pe3yabTaToB (OpPMYIMpPOBaTh O0OOIIEHUS W BBIBOJBI, IPOTHO3MPOBATH BO3MOYKHOE pa3BUTHE
IIPOLIECCOB; AHAIU3UPOBATH PE3YJIbTAThl: COOTHOCUTH CBOU JEMCTBHS C IJIAaHUPYEMBIMU
pe3ynbTaTaMy, OCYIIECTBISATh CAMOKOHTPOJb  JESATEIbHOCTH; KOPPEKTUPOBAaTH  CBOIO
JeSITeIbHOCTh Ha OCHOBE CaMOAHAaIN3a U CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3ynbTaThl OCBOEHHUS MPOrpaMMbl IO XHUMHH OCHOBHOTO OOILEro
o0Opa3oBaHMs Ha YrIIyOJIEHHOM YpPOBHE MMEIOT O0Ilee COoAepKaTelbHOE AP0 C MPeaIMETHBIMU
pe3yabTaTaMu 0a30BOrO YpPOBHS, COTJIACOBAHBI MEXIY COOOM, YTO MO3BOJSET PEaTH30BHIBATH
yriayOleHHOe M3y4YeHHE KaK B paMKax OTHEIbHBIX KJIACCOB, TaK M B paMKax pealu3aluu
UHAMBUIYAIbHBIX 00pa30BaTEeNIbHBIX TPAEKTOPH, B TOM 4YHCIIE UCIOJb3yS CETEBOE
B3anMO/eiicTBre opranu3anuu. [1o 3aBepiieHnn peanausalnuy IporpaMMel yriyOJIeHHOTO YPOBHS
o0yyaromuecs: CMOTyT JieTallbHee OCBOUTh MaTe€pHall, OBJIAJCTh PACUIMPEHHBIM KPYTOM IOHITHH
U METOJIOB, pPellaTh 3a7aun 00J1ee BICOKOTO YPOBHS CIOKHOCTH.

[IpenMeTHble pe3ysbTaThl BKJIIOYAIOT: OCBOCHHE OOYYAIOIIMMHUCA HAay4HbIX 3HAHHM,
YMEHUH M CIOCOOOB JIEHCTBUM; OCHOBBI HAay4YHOTO MBIIUICHHS; BHBI JAEATEIHHOCTH IIO
MIOJIyYSHHIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIMU, IPEO0OPa30BAHUIO M IPUMEHEHUIO B a3 IMYHbBIX
yUeOHBIX U PEaTbHBIX )KU3HEHHBIX YCIOBHAX; 00ECTIEYMBAIOT BO3MOYKHOCTD YCIIEITHOTO 00yUSHHS
Ha CIJIEJYIOIIEM YPOBHE 00pa30BaHus.

K konmy oOyuenuss ¢ 9 knacce y oOyuaromierocss OyayT CHOPMHUPOBAHBI CIEAYIONTUE
MIpeIMETHBIE PE3yJIbTAThl U3YUEHUSI XUMUH HA YTIyOJIEHHBIM YPOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHX IIOHATHI: XUMHUYECKHM JJIEMEHT, aToM,
MOJIEKYJIa, UOH, KaTUOH, aHHWOH, 3JIEKTPOOTPULIATEIIBHOCTb, CTENIEHb OKHUCIEHUS, XUMHUYECKas
peakuus, TermioBoi 3 (HeKT peakiuu, MOJiIb, MOJIIPHBIA 00BEM, pacTBOP;

IEKTPOJIMUTHI, HEUIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAs AUCCOLUALMS, PEaKIUH HOHHOIO
oOMeHa, THUApOJIN3 coyiel, oOpaTMMble U  HEOOpaTHUMbIE PpPEaKUUH, OKUCIUTEIHLHO-
BOCCTAHOBUTENIBHBIE PEAKIIUH, OKHCIIUTENb, BOCCTAHOBUTENb, OKUCIEHHE M BOCCTAHOBIICHHUE,
NEKTPONIN3, aAUIOTPONHs, aM(OTEpPHOCTb, XHMHUYECKas CBA3b (KOBaJIEHTHasl, WOHHAs,
METaJUINYeCcKast), MEXMOJIEKYJSIpHble B3auMOJEHCTBUSA (BOAOpOAHAs CBSA3b, CUIbl BaH-nep-
Baanbca), KOMIIJIEKCHbIE COEAMHEHUs, KPUCTAJUIMYECKHE pelleTKH (IPUMHUTHBHAs KyOudeckas,
00BEMHO-LIEHTPUPOBaHHAs KyOMUYecKasi, TpaHeleHTPUPOBaHHAs KyOWdeckas, reKcaroHalbHas
IUIOTHOYIIAaKOBaHHAs1), KOPPO3Us METAJUIOB, CIUIaBbl; CKOPOCTh XMMHUYECKOIN peaKlMH, KaTajaus,
XMMHUYECKOE PaBHOBECHUE, HJIEMEHThI XMMUYECKON TEPMOAMHAMUKY KaK OJHOM U3 TEOPETHUECKUX
ocHoB xumuu; [1JIK;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUUECKUX OHSITUN U IPUMEHSATH ITH OHATHUS
[P ONMCAHUU BELIECTB U UX MPEBpaIleHU;

UCIIOJIb30BaTh XMMUYECKYIO CUMBOJIMKY AJIsl COCTaBJICHUs (POpMyYJI BELIECTB U YPaBHEHUI
XMMHUUYECKHUX PEaAKIINi;



OTIPECIATh BaJCHTHOCTh M CTENEHb OKUCIICHUS XMMHUYECKHX JJIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOTrO COCTaBa, MPUHAMICKHOCTh BEIIECTB K OIPEICIIEHHOMY KIJIACCy COEAMHEHUH 10
dbopmynaM, BHABI XUMHUYECKOW CBsI3M  (KOBAJEHTHOM, WOHHOW, METAJNTMYECKON) B
HEOPraHUYECKUX COCTMHEHUSX, 3aps]l HOHA [0 XUMUYECKOH (hopMyIie, XapaKTep Cpe/ibl B BOIHBIX
pacTBOpax HEOPraHMYECKHX COCIMHEHUH, THMN KPHUCTAUIMYECKON PpEIIETKH KOHKPETHOTO
BEIIIECTBA,

packpsiBaTh cMbIch [lepuogunueckoro 3akona J[. M. MeHneneeBa u 1EMOHCTPUPOBATh €TI0
NOHUMaHUE:

OTHCHIBAThH U XapaKTepHu30BaTh TabnuuHyto hopmy [leprnoaudeckoii CHCTEMbI XUMHYECKHIX
JJIEMEHTOB: Pa3IW4yaTh MOHATUS «A-Tpynma» U «b-rpynmay, «Manbsie Mepuoibs» H «OObIIne
TIEPUOJIBI»;

OOBSCHATH CBSI3b MOJIOKEHMsI 37eMeHTa B [lepuonuueckoil cucteme ¢ pacnpenesieHueM
AMIEKTPOHOB O PHEPTETUYECKUM YPOBHSM, MOAYPOBHSIM U OpOUTANIIM aTOMOB MEPBBIX YETHIPEX
MIEPUOJIOB;

BBIJICTISITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB AJICMEHTOB M MX COCIMHCHUUN
(KUCIIOTHO-OCHOBHBIX U OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB OKCUIOB U THAPOKCHUIOB)
B IIpeJIeax MaJbIX MEPUOOB U TJIABHBIX MOJATPYII C YY€TOM CTPOCHHUS UX aTOMOB;

pPacKpbIBaTh CMBICI TEOPUHM SIEKTPOIUTHUYECKON AucCColManuu, 3akoHa l'ecca W ero
CJICZICTBUH, 3aKOHA JICHCTBYIOLIMX MAacC, 3aKOHOMEPHOCTEH M3MEHEHHUS! CKOPOCTH XUMHYECKOU
peakuuy, HaIlpaBJICHUS CMEILEHUS XMMUYECKOTrO0 PABHOBECHS B 3aBUCHUMOCTU OT Pa3IUYHBIX
(hakTOpOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKHE SJEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XUMHYECKHE
peaxiuu (10 YUCITy U COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECCTB, MO TETIOBOMY I(PQEKTy, 1o
arperaTHOMY COCTOSTHUIO PEarceHTOB, 110 HW3MEHCHHUIO CTEICHEH OKHCICHHS XUMHYECKHX
3JIEMEHTOB, 10 OOPATUMOCTH, MO YYACTHIO KaTaau3aTopa);

XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUYECKIE CBOMCTBA BEIIECTB PAa3INYHBIX KJIACCOB
HEOPTaHWYECKUX COCTUHEHUH, MOATBEPXKIAasl 3TO ONMHCAHHWE TNPUMEpPAMH MOJEKYJSPHBIX U
WOHHBIX YPABHEHHI COOTBETCTBYIOIIMX XUMHUYCCKUX PEAKITUH;

COCTaBIISITh YPABHEHUS: DJIEKTPOJUTHUYECKON TUCCOLMALMU KHUCIIOT, IIeJIo4Yeill U coJel;
MOJTHBIE W COKpAICHHBIE YPaBHEHUS peakluii MOHHOTO OOMEHA; peaklHid, TMOATBEPKIAIOIIIX
CYIIECTBOBaHKE TEHETHUECKOM CBSI3M MEXK/Y BEIIECTBAMHU PA3IMYHBIX KIACCOB;

PacKpbIBaTh CYNTHOCTH MPOIECCOB TUAPOIN3a COJNEH TIOCPEICTBOM COCTABIICHHS KPATKUX
MOHHBIX U MOJIEKYJISIPHBIX YPaBHEHUU peakiii, CyIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX
peakuuii ToCPEeICTBOM COCTaBJICHHSI SJICKTPOHHOTO OaaHca ATHX PEaKIIHii;

IpeCKa3bIBaTh XapaKTep Cpellbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMHUCHIBATH) (PU3NICCKUE M XMMHUYCCKHE CBOMCTBA MPOCTBHIX BEIICCTB
(kucmopon, 030H, rpaduT, anMa3, KpeMHHU, 0op, azor, dhochop, cepa, XJIOp, HATPUM, KAIHH,
MarHuii, Kaubllui, alllOMUHUHN, Kelle30, Mellb, IMHK, cepeOpo) U 00pa30BAHHBIX UMM CIIOKHBIX
BEIIIECTB, B TOM YHUCIIE MX BOJIHBIX PAaCTBOPOB (aMMHAK, XJIOPOBOJIOPOJI, CEPOBOIOPOJI, OKCHUIIBI
yraepoaa (I, IV), kpemuus (I1V), azota (I, 11, III, IV, V) u docdopa (III, V), cepr (IV, VI),
CEpHHUCTasl, CepHas, a3oTHas, ¢ocdopHas, yrojbHas, KpPEeMHHEBas KHUCJIOTBHL, OKCUABI U
ruapokcuabl metamioB [A—IIA-rpynn, amomunus, meau (1), nunka, xenesa (11 u I11));

MOSICHSTh COCTaB, OTJENBHBIE CIIOCOOBI TONYyYEHUS M CBONCTBA CIOKHBIX BEIICCTB
(xKucmopocoaepKaIie KUCIOTHl XJIopa, a30TUCTast, OOpHas, YKCyCHas KHUCIOTHI U WX COJIH,
ranorenusl kpemuus (IV) u ¢pocdopa (III u V), okcun u ruapokcua xpoma (I1I), nepmanranar
KaJus;



OTHCHIBATh POJIb BAKHEHIIIMX M3Y4YaeMbIX BEUIECTB B MPUPOIHBIX MPOIEccax, BIUSHUE Ha
JKUBBIC OpPTaHU3MBI, MPUMEHEHHE B PA3IUYHBIX OTPACISIX 3KOHOMUKHU, HCIIOJIB30BAHHUE IS
CO3JIaHMsI COBPEMEHHBIX MaTEPHAJIOB U TEXHOJIOTHIA;

IPOBOANUTH PEaKlUHu, MOATBEPKIAIONINE KAaueCTBEHHBIM COCTaB pPA3IMYHBIX BEIIECTB,
pacro3HaBaTh OMBITHBIM MyTEM COZeprKalluecs B BOJHBIX PACTBOPAX MOHBI: XJIOPHUI-, OPOMUJI-,
uoau -, cynbdar-, pochar-, kapOOHAT-, CHINKAT-, CYIb(UT-, CyIb(UI-, HUTPAT- © HUTPUT-UOHBI,
TUAPOKCH/I-MOHBI, KATHOHBI aMMOHUSI, MarHUs, KaJbIUs, ATIOMUAHUS, *Kene3a (2+) u xkenesa (3+),
Menu (2+), IMHKa;

OOBSICHATH U MPOTHO3UPOBATH CBOMCTBA BAXKHEHUIIINX M3yUaeMbIX BEIIECTB B 3aBUCUMOCTHU
OT UX COCTaBa U CTPOCHMUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTU OT MX CBOMCTB, BO3MOKHOCTh
MPOTEKAHUST XUMUYCCKUX TPEBPAIICHUN B PA3IMYHBIX YCJIOBUSX HAa OCHOBE PACCMOTPEHHBIX
3JIEMEHTOB XUMUYECKON KMHETUKH U TEPMOINHAMUKHY;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO
JIOJTF0 XUMHUECKOTO0 3JIEMEHTa 10 (popMyJIie COeAMHEHMsI, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
MOJIBHYIO JTOJII0 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHUH, MOJISIPHYIO KOHIICHTPAIIMIO BEIECTBA B
pacTBope, HaxOIUTh MPOCTEHlIy0 (OpMyiIy BellecTBa MO MAaCCOBBIM WM MOJIBHBIM JIOJISIM
3JIEMEHTOB, MIPOBOJUTH PACUEThl MO YPAaBHEHUSM XUMHUYECKHX PEaKIMil C y4eTOM HEeJO0CTaTKa
OJIHOTO U3 PEareHTOB, MPAKTHUECKOT0 BHIX0/Ia MPOAYKTa, 3HAUEHUS TEIUIOBOTO A (heKTa peakiuu,
OTIpPENIeNIATh COCTaB CMecCeii;

co0ro1aTh paBmiIa 6€301acHOM paboThI B JIAOOPATOPHH MTPHU UCTIOTH30BAHUHA XUMHUYECKOM
nocyAbl U 00OpyAOBaHUsS, a TaKXkKe MpaBuia OOpalleHHs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHU BBITIOJIHEHUSI TaOOPATOPHBIX OMBITOB U MPAKTUYECKUX PaOOT MO MOIYUYEHUIO U
coOMpaHMIO Ta3000pa3HbIX BELIECTB (aMMHaKka UM YIJIEKUCIOrOo ra3a) U PELICHUIO
IKCIEPUMEHTATIBHBIX 33/1a4 M0 TeMaM Kypca, MPeCTaBIsATh Pe3yIbTaThl SKCIIEPUMEHTA B (popMe
BBIBOJIOB, JI0KA3aTEIbCTB, IPa(UKOB, TAOJIHUIL U BBIABIATH SMIUPUYECKUE 3aKOHOMEPHOCTH;

NPUMEHATh OCHOBHBIC ONEpPAlMHd MBICIUTEIBHON JEATEIBHOCTH (aHATU3 W CHHTE3,
CpaBHEHHE, 0000IIeHNe, CHCTEMATU3alMIO, BBISIBJICHUE NMPHUYUHHO-CIIEICTBEHHBIX CBSI3ei) mpu
W3YYCHHUH CBOWCTB BEIIECTB M XUMUICCKUX PEAKIIHA, BIIAJICTh €CTECTBCHHO-HAYYHBIMU METOIaMHU
no3HaHus (HaOJtoieHne, U3MEPEHNE, MOJICIUPOBAHHE, YKCIIEPUMEHT (peaibHbI U MBICIICHHBIH);

NPUMEHATh TMpaBWiia 0e30MacHOro oOpalleHusi C BEIIeCTBAMU, HCIOIb3YEMBIMU B
NIOBCEHEBHOM >KM3HM, IMpaBHJa MOBEICHHUS B LENAX COEPEKEHUsS] 30POBbS M OKpY’KaIOMIeH
MPUPOJHON Cpenbl, TOHWMATh Bpea (OMacHOCTh) BO3JCHCTBHS Ha JKUBBIE OPTaHU3MBI
OTIpe/IeNIEHHBIX BEIECTB, MOSICHIATh Ha MPUMepax CrocoObl yMEHbIIEHUSI U MPEAOTBPAIICHUS X
BPEIHOIO BO3/IECHUCTBHS, 3HAUCHUE )KUPOB, OCJIKOB, YIJIEBOJIOB JUIs OPTaHU3Ma YEJIOBEKa;

UCTIOJIb30BaTh MOJyYEHHBIE MPEACTABICHHUS O cepax MpoPecCHOHATBHON AesITeIbHOCTH,
CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJOTHSIMH, KaK OCHOBY JUIS MPO(ECCHOHATLHOU
OpHUEHTAIINH U U1 OCO3HAHHOTO BBIOOpa XMMHH KaK MPOoGUIBHOTO MpeaIMeTa Mpy IpOoA0TKEHUN
o0ydeHusl Ha YPOBHE CpeIHero o01iero oopa3oBaHus;

y4acCTBOBaTh BO BHEYPOUHOU MPOEKTHO-UCCIIETOBATENBCKON AEATEIbHOCTH XUMUYECKON U
XHUMHKO-IKOJIOTHYECKONH  HANpaBICHHOCTH, TPHOOPECTH  OMBIT  TPOBEICHHUS  YYEOHBIX
UCCJIEIOBAHUM B YCIIOBUSIX 00pa30BaTENIbHBIX OpraHHU3alfil, a Takke opraHu3anuil (LEHTPOB)
JIOMIOJTHUTEIBHOT0 00pa30BaHUs JeTel.
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KoaudecTBO 4acoB

Ne HaunmeHoBaHMe pa3ie/ioB DJIeKTpOHHbIE (LM(ppPOBbIE)
KonTpoabubie | IlpakTudeckue
n/m | | TeM NPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThbI padoThI
Paspnen 1. BemecTBo M XUMHU4YecKasi peaKus
II 0
1.1 OBTOP CHHE M yHIybIcHHe 2 0 0 https://m.edsoo.ru/Y2G4J2K 1P
3HAHUU O BEIIECTBE
OcHOBHbBIE 32aKOHOMEPHOCTHU
1.2 MPOTEKAHUS XUMUYCCKUX 4 0 1 https://m.eds00.ru/O7A7V273B
peakuun
DNEeKTPOUTHYECKAs
1.3 auccouuanus. XUMHYECKue 4 0 1 https://m.edsoo.ru/VOM6U4P2E
peakuuu B pacTBOpax
Hroro no pazneny 10
Paznen 2. Hemerasuuibl U MX COeIMHEHMSI
OO01mas xapakTepucTHKa
2.1 XUMHYECKHX IJIEMEHTOB 1 0 0 https://m.edsoo.ru/Q4D3TOL1B
VIIA-rpynnsl. ['anorenst
OO01mas xapakTepucTHKa
0 | NHMHHCCIHR SHCNEHTOR 2 0 0 https://m.eds00.r/D3MIY2BSG
VIA-rpynnsl. Cepa u e€
COCTMHEHUS
OO6mias xapakTeprucTuka
2.3 XUMITACCII STEMEHTOD 2 0 0 https://m.edsoo.ro/LSWI1WSP6H

VA-rpynmsl. A3ot, hocdop

1 NX COCAMHCHUA




OO11as xapakTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB

2.4 IVA-rpynnel. Yriepoa u 2 https://m.edsoo.ru/L7BOC6Y2K
KPEMHHI, UX COCITUHEHMS.
bop
Hroro no pazneny 7
Pa3znen 3. MeTajliibl H UX COeAMHEHHS
3.1 OO01me CBOMCTBA METAJLIOB 4 https://m.edso0.ru/S4C6K8J4G
B o
3.2 KHCHIIHNE METAILIBL I HX 10 https://m.edsoo.ru/VILEWT7MS5Q
COEIUHEHHUS
Hroro no pazneny 14
Pa3nen 4. Xumus u oxkpy:kamomas cpeaa
BemiectBa u maTepuainsl B
g | PusHu HenoBeka. OCHOBLI 2 https://m.eds00.ru/M1Z0YSCSA
9KOJIOTHYECKOM
IPaMOTHOCTH
Hroro no pazneny 2
Pasznea 5. O0001menne 3HAHUH
[ToBTrOopenue n 06o0IIEHNE
5.1 3HAHUN OCHOBHBIX Pa3/eyioB 1 https://m.edsoo.ru/R4J7I2W1R
KypcoB 8—9 kiaccoB
Hroro no pazneny 1
PeszepBHoe Bpemst 1 https://m.edsoo.ru/P2P21.6Z31
OBILIEE KOJIMYECTBO HACOB 14

I10 ITIPOT'PAMME
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Kox
NpoBEPsSIEMOro
pe3yJibTara

1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€ero 00pa3oBaHusl

ITo Teme: <<B€HI€CTBO U XUMHWYCCKasA pCaKIus»

1.1

pacKphIBaTb CMBICI OCHOBHBIX XHMHWYECKUX TOHSTUW: pacTBOD,
BJIEKTPOJUTBI,  HEAJEKTPOJUTHI, AJIEKTPOIUTHYECKAs JIUCCOLIMALNS,
peaKkIu HWOHHOTO OOMeHa, KaTaju3aTop, XHUMHYECKOE paBHOBECHE,
oOpaTUMbIe U HEOOpAaTUMbIE PEAKIINH, OKHUCIUTEIIbHOBOCCTAHOBUTEIHHBIC
pEaKIUK, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U BOCCTAaHOBJICHHUE,
amnotponusi, aM(pOTepHOCTh, XUMHUYECKas CBA3b (KOBaJleHTHas, MOHHAs,
METaJlIM4ecKasi), KpPUCTAJUTMUECKas peméTka, CIUIaBbl, CKOPOCThb
XUMHYECKON peaKkuu

1.2

HWITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHWMHYECKUX MOHATUH U
MMPUMCHATD 9TU IMOHATHA IIPU OITMCAHNUU BCHICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJISITh YPAaBHEHUS DJIEKTPOJUTHYECKOW JMCCOLMALMM  KHUCIIOT,
LIEJI0YEHN U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHMSI pEaKIIMi HOHHOTO
oOMeHa

1.4

pacKpbIBaTh CYLIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI
IIOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OaaHca ITUX PeaKIuii

1.5

MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKOM PeaKuu

Ilo Temam: «Hemertamnbpl M UX coeauHeHUs» U «MeTamibl U UX
COEIUHEHUS

2.1

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME M crenu(puuecKkue XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CIOXHBIX BELIECTB, MOATBEPKAAS ONHUCAHUE
MIPUMEPAMHU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHYECKUX PEaKIUi

2.2

COCTaBJIATb YPABHCHUS peaKHHﬁ, MMOATBCPIKAAOIUX CYIIECCTBOBAHUC
T€HETUYECKOM CBA3U MECKAY BCHICCTBAMU PA3JIMIHBIX KJIIACCOB

23

IMPOrHO3UpPOBATH CBOMCTBA BEIIECCTB B 3aBHCHMOCTH OT HX CTPOCHUA,
BO3MOXHOCTH MPOTCKAHUA XHMHUYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX
YCIOBHUAX

2.4

CIENOBaTh  IpaBWJIaM  IOJb30BaHUA  XUMHUYECKOM  MOCYAOM U
7a00paTOpPHEIM 00OPYJIOBAaHWEM, a TAaKKe IIpPaBHJIaM OOpaIIeHus: ¢
BEIIECTBAMH B COOTBETCTBHMM C HWHCTPYKUUSMH MO BBINOJHEHHIO
7a00paTOPHBIX XUMHUYECKHX OINBITOB IO TOJYYCHUIO M COOMpPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa)

2.5

IPOBOJUTH  pPEAaKUUH, MOATBEPKIAIOIIME  KAYECTBEHHBIM  COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM IyTEM XJIOPHI-, OPOMHUI,




o, kapOonar, ¢pocat, cuiamKar, cyabhaT, THAPOKCUIHNOHBI, KATHOHBI
AMMOHHS, MOHBI H3YyYCHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB

ITo Teme: «XuMus U OKpY’KaroILas cpeaay

3.1

pacKphIBaTh CMBICI OCHOBHBIX XMMHuYeckux mnoHsTuil: [IJIK BemecTBa;
KOppO3Usl METAJIIIOB

3.2

MPUMEHSATH OCHOBHBIC OTIEPAIIUN MBICIIUTEIIPHON JEATEIPHOCTH — aHAU3
M CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEMAaTHU3aIUI0, BBISIBICHHE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — JUIS M3YYCHHSI CBOMCTB BEIISCTB U
XUMHYECKHX PEaKIUi; eCTCCTBCHHOHAYYHBIC METOJIBI IO3HAHHUS —
HAOJIOJICHUE, U3MEpPEHHUE, MOJICIMPOBAHUE, DKCIECPUMEHT (pealbHBIN U
MBICTICHHBIN )
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1

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

BemectBo n xumudeckas peakuus. [Topropenue

1.1

[lepuonnueckuii 3akoH. Ilepuonnueckas cucreMa XUMHUYECKUX dieMeHTOB JI.I.
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB
XUMUYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KU, KAJIBLHS U UX COSAMHEHUHN
B COOTBETCTBHUU C MOJIOKEHUEM 3JIEMEHTOB B [leproinueckoi cucteMe u CTpOCHUEM
HX aTOMOB

1.2

CrpoeHue BelecTBa: BUIbl XMMUUECKON CBsI3U. THUIIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEIECTBA OT THUIIA KPUCTAIUIMYECKOM PEIIETKM W BUIA
XuMH4Yeckoi cBsi3u. Knaccudukanus ¥ HOMEHKIATypa HEOpPraHHYECKUX BEIIECTB
(MexxayHapo/Hasi U TpUBHAJIbHAs). XMMUYECKUE CBOMCTBA BEILECTB, OTHOCSIIUXCS
K pa3JIM4HbIM KJacCaM HEOPraHWYeCKHX COEAVNHEHUH, TE€HETHYeCKass CBA3b
HEOPraHUYECKUX BEILECTB

1.3

Knaccudukanuss XMMUYECKHX pEaKUMi MO Pa3IMyHBIM IMpHU3HAKaM (IO YUCIy H
COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIECTB, 110 TEIUIOBOMY Y(PQEKTY, 0 N3MEHEHHIO
CTENICHEH OKMCIIEHUS XHUMHYECKHX DJIEMEHTOB, IIO O6paTI/IMOCTI/I, o y4acCTHUIO
KaTaJim3aTopa). DK30- M SHAOTEPMUUYECKHUE PEAKIIUN, TEPMOXUMUIECKUE YPABHCHHUS.
[ToHsiTHE O CKOPOCTH XUMUUYECKON pPeaKIuu

1.4

[lonatue 00 OOpaTHMMBIX M HEOOpATHMBIX XUMHUYECKUX peakuusx. [loHsrtue o
TOMOTEHHBIX M T€TePOreHHBIX peakiusx. [IoHsTHEe O XMMHYECKOM pPaBHOBECHH.
@DaKTophbl, BIMAIONIME HA CKOPOCTh XHMHUYECKOH pPEAaKIHA W  TIOJIOKEHUE
XHUMHAYECKOTO PaBHOBECHS

1.5

OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, 3JICKTPOHHBIN OanaHc
OKHCIIUTEIHHO-BOCCTAHOBUTEILHON peaxiuu. CocrasieHue YpaBHECHHIA
OKHUCJIINTCIBbHO-BOCCTAHOBHUTCIBbHBIX peaKHI/Iﬁ C HUCITIOJIB30BAHUECM MeTroaa
3JIEKTPOHHOTO OajaHca

1.6

Teopuss 3NEKTPOTUTUYECKOM AUCCOUMALMU. DJIEKTPOJUTHI M HEIJIEKTPOJIUTHI.
Kartnonbl, annonbl. MexaHu3M IUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUAAMHU
xuMHudeckor cBsizu. CrereHb auccoruanui. CUlbHbIE W ClIa0ble 3JEKTPOJIHTEHL.
Peaknmm woHHOTO OOMEHa. YCIIOBHS MPOTEKAHHS PEAKIMA HOHHOTO OOMeEHa,
MOJIHBIE W COKpAII¢HHBICE WOHHBIE ypaBHEHUs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAHHUU W COJICH B CBETE MPEICTABICHUN 00 JIEKTPOTUTUICCKON JUCCOIHAITIH.
KauecTBeHHble peakiiy Ha HOHBL. [loHsATHE O THAPOIIU3E Coeit

1.7

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMUECKUX PEIIETOK
HEOPraHMYECKUX BELLECTB — METAJUIOB U HEMETAJUIOB (TpaduTa U aamasa), CI0KHBIX
BEILIECTB (XJIOpPUAA HATPHs); HCCIEAOBAHNUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOU
peaxkuuu oT BO3CHUCTBUSA pa3IUYHbIX (bakTOpOB; UCCIIEIOBaHNE
JIEKTPOIIPOBOTHOCTH  PAcTBOPOB BELIECTB, Ipoliecca JUCCOLMALUU  KHCIIOT,




miesoue U cosieil (BO3MOXKHO HCIOJIb30BaHUE BHUJEOMATEPHANIOB); IPOBEICHHE
OMBITOB, WJUIIOCTPUPYIOUIMX MpPU3HAKW MPOTEKaHUs pPEaKUil HOHHOro oOMeHa
(oOpazoBanmMe ocaaka, BBIJICIICHHE Ta3a, o00pa3oBaHWE BOJBI);  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKuil
(ropeHue, peaklMM pa3IOKEeHUs, COCTUHEHHs); PAcllO3HABAHWE HEOPIaHUYECKUX
BEIIECTB C I[IOMOIIbIO KAUYECTBEHHbIX pEaKIMid Ha HOHBI;  pELICHUE
OKCIICPUMCHTAJIbHBIX 3a/1a4

Hemeranns 1 ux COCAUHECHUA

2.1

OO0mmas xapakTepucTrka raaoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIE
crerieHu okucieHus. CtpoeHne W (U3NYECKHE CBOMCTBA MPOCTHIX BEMIECTB —
rajJjoreHoB. XWMHUYECKHE CBOMCTBa Ha MpuMepe xjopa (B3aUMOJEUCTBHE C
MeTajjlaMi, HeMeTaulaMM, Ienodamu). XiopoBojopon. ConsiHas KuHCIOTa,
XMMHYECKHE CBOWMCTBA, TMOJyY€HHE, TMpuMeHeHue. JleiicTBue Xxjgopa U
XJIOPOBOJIOPOJa HA OPraHU3M 4YesioBeKa. BaxxHelme XIopuibl ¥ UX HaAX0XKICHHUE B
pUpoae

2.2

OOmas xapakrepuctuka 31eMeHToB VIA-rpynmsl. OcoOeHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (puU3MUecKre CBOMCTBA MPOCTHIX
BEIIECTB — KUCIOPOAA U cepbl. AJIJIOTPONHbIE MOJU(PUKALIMKA KHCIOPOJa U CEpBI.
Xumuueckue cBoicTBa cepbl. CepoBOJOPO, CTpOCHHE, GU3NYECKUE U XUMUUECKUE
cBoiicTBa. OKCHU/IbI Cephl KaK NMPeICTaBUTEIN KUCIOTHBIX OKCUI0B. CepHas KUCIOTa,
¢u3nyeckue 1 XMMUYECKHe CBOICTBa (00IIMe KaK MpeICTaBUTENs Kilacca KUCIOT U
cneuupuyeckue). XUMHUYECKHE PEaKIMM, JeKallue B OCHOBE MPOMBIIIJICHHOTO
croco0a moxydeHus: cepHoil kucioThl. Ilpumenenue. Conmu CepHOW KHCIOTHI,
KayeCTBEHHAsI peakius Ha cynbdaT-uoH. HaxoxaeHue cepbl M €€ COCTUHCHHUH B
npupojie. XUMHUECKOE 3arps3HEHHE OKPYKAIOMIeH Cpelbl COCAMHEHUSMH CEphl
(KUCTIOTHBIC JIOKIM, 3arpsi3HEHHE BO3JAyXa M BOJOEMOB), CIOCOOBI €ro
IpeO0TBPALICHUS
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OO0miast xapakTepucTHKa 37eMeHTOB VA-rpynmnbl. OcOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTENICHN OKUCIICHUS. A30T, pacipoCTpaHEHHE B TPUPOJE, PU3UIECKUE
U XxumMudeckue cBoiictBa. KpyroBopor azora B npupoje. AMMHaK, ero pusnieckue
U XMMHMYECKHE CBOMCTBa, IMOJIy4YeHHME M npumeHeHue. Coiau aMMOHHA, HX
¢u3nyeckue M XMMUYECKHE CBONCTBa, NpuMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHHS. A30THas KHUCJIOTa, €€ MoylyueHue, (pU3NYecKue M XUMHUYECKHUE
cBoiicTBa (0OIIME KakK NpEeACTaBUTENs Kjacca KUCIOT U cneuuduyeckue).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHUS B KAYECTBE MHUHEPAIBHBIX yI00pEHUH.
XUMUYECKOE 3arpsiI3HEHUE OKPYIKAIOLIEH Cpe/ibl COEAMHEHUAMHU a30Ta (KUCIOTHBIE
JIOKIH, 3arpsi3HEHUE BO3/1yXa, TOUBbI U BOJOEMOB)
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®dochop, ammorponHbie Momupukanuu Gochopa, GuzMUECKHME M XUMHUYECKHE
cpoiictBa. Oxcua pochopa(V) u dhochopnas kucnora, pusnuecKkue 1 XUMHYECKUE
CBOWcTBa, moiydeHue. Vcmonp3oBanue ¢ochaToB B KaueCTBE MHHEPAIbHBIX
yaoOpeHui

2.5

OO6mmas xapaktepuctuka 351eMeHToB [V A-rpymnmbl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEeHU OKHCIEHUs. YTIepoJ, auIOTPONHbIe MOAU(UKALUH,




pacmpocTpaHeHHe B Npupoae, (pu3nyecKkrue u XMMHUYECKHUE CBOMCTBA. AICOpOLHSL.
Kpyrosopor yriepona B mnpupone. Okcuiabl yriaepona, uUX (U3HUECKHE U
XMMHYECKHE CBOICTBA, ICHCTBHE HA )KUBBIE OPTaHU3MBbI, IOIy4EHHE U IPIMEHEHHE.
Dkoyoruyeckue MpoOJeMbl, CBs3aHHBIE ¢ okcuaoM yraepona(lV); rumoresa
r7100aJIbHOTO TOTEIUICHUSI KIIMMaTa; MapHUKOBBIA 3 GeKT. YTobHas KUCI0Ta U e€
CONM, MX (PU3MYECKHE U XUMHMYECKHE CBOWMCTBA, MOJY4YEHHE M NPUMEHEHHE.
KauectBenHas peakuusi Ha kapOoHaT-HOHBL. Vcrnonb3oBanue kapOOHATOB B OBITY,
MeIULMHE, TPOMBIIIIICHHOCTH U CEITLCKOM XO035HCTBE

2.6

IlepBoHauanbHble MOHATUS OO0 OPraHUYECKUX BELIECTBAX KaK O COEIUHEHMAX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIeH, 3TaHOJ, IIIMLEPHH, YKCYCHas! KUCIIO0Ta).
Hx cocrtaB u xummuueckoe ctpoeHue. [Tonarue o 6M010rnyecky BaXKHbIX BEIIECTBAX:
KHpax, OenKax, yriaeBoJax — U UX poJIu B )KHU3HH YeJIoBeKa. MarepuanbHOe eTMHCTBO
OpPraHWYECKUX U HEOPraHUYECKUX COCIUHEHUN

2.7

Kpemuuii, ero ¢gusuueckne U XUMHUYECKHE CBOKMCTBA, MMONyYCHHE U MPUMEHCHHE.
CoenuHeHus KpeMHuUs B ipupojie. Oomue npeacraBienus 00 okcuae kpeMuus(IV)
U KpeMHHeBOH kucioTe. CWIMKAThl, UX HCIOJIB30BaHUE B OBITY, MEIUIIMHE,
IIPOMBILIICHHOCTH. BakHeHIue CTPOUTENIbHbIE MAaTepUallbl: KEpaMHKa, CTEKIIO,
IeMeHT, OeToH, kene300eToH. [Ipobrmembl  0E30MACHOTO  HMCIIOJB30BAHHUS
CTpOI/ITe.HI)HI)IX MaTCpI/IaJIOB B HOBCGI[HGBHOI\/JI JKU3HNU

2.8

XUMHUECKUN SKCHEPUMEHT: H3ydyeHHe OO0pa3lloB HEOPraHMYEeCKHUX BEIIECTB,
CBOWCTB COJIIHOW KHUCIJIOTBI; IPOBE/ICHUE Ka4eCTBEHHBIX PEaKLUi HA XJIOPUA-UOHBI
1 HaOJIIOJeHUE MPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTpa)karomue (Gu3ndeckre u
XMMHAYECKHE CBOMCTBA Tajlor€HOB M UX COEAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHUAIOB); O3HAKOMJIEHME C o00pa3laMu XJIOPUAOB (raJIOT€HUIOB);
O3HAKOMJICHHE ¢ 00pa3IaMu cephl U e€ COCTUHEHUSIMH (BO3MOYKHO HCIIOJIb30BaHUE
BHJICOMAaTEPHAIIOB); HaOIIOJEHHE TIpoliecca OOYIJIMBAHUS caxapa Ioj JIeHCTBHEM
KOHLIEHTPUPOBAaHHOM  CEpPHOM  KHUCIIOTHI; HM3y4yeHHE XUMHUYECKUX CBOMCTB
pa30aBIEHHOM CEepHON KUCIIOTHI, IPOBEIEHNE KaUeCTBEHHON peakiy Ha Cyab(at-
MOH U HaOIIOfeHUWE NpU3HAKa €€ NMPOTEKAaHUs; O3HAKOMJIEHHE C (PU3UUYECKUMHU
CBOWCTBaMM a30Ta, ¢ochopa U HUX COCITUHEHUH (BO3SMOXKHO HCIIOJIb30BAaHUE
BHJICOMATEPHUAIIOB), 00pa3iaMu a30THBIX U (POCHOPHBIX yHAOOpEHUH; MOTydeHue,
coOMpaHue, paclo3HaBaHHE ¥ U3yYeHHE CBOWCTB aMMHaKa, MpOBEICHUE
KayeCTBEHHBIX PEAKIMi HAa MOH aMMOHHUS U (oc]aT-HOH U U3yYeHUE TIPU3HAKOB UX
MIPOTEKAHNsA, B3aUMOJACHCTBHE KOHLEHTPUPOBAHHOW a30THOM KHCIIOTBI C MEJIBIO
(BO3MOXHO UCTIOJIb30BaHUE BUJIEOMATEPHAJIOB); U3y4eHue Mojenen
KPUCTANIMUECKUX pPeIETOK anMasa, rpadura, ¢yulepeHa; O3HAKOMIIEHHE C
IpoLeCCOM  aACOpPOLMM PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM H
YCTPOHCTBOM MPOTHBOrasa; MOJydeHHe, coOMpaHue, pacro3HaBaHUE M M3Y4YECHHE
CBOWCTB YTJIEKHCIIOTO Ta3a; MPOBEJCHHE KAaueCTBEHHBIX peakifii Ha KapOOHAT- U
CHJIMKAT-UOHBl ¥ H3Y4YCHHE TIPU3HAKOB MX NPOTEKAHUS; O3HAKOMIIGHHE C
MPOAYKIMEH CHIMKATHON MPOMBIIUIEHHOCTH; PEIICHNE YKCTIEPUMEHTAIBHBIX 33734
1o TeMe «BakHel e HeMeTaJIbl K UX COCTUHECHIUSD)

MeTtamisl 1 UX COSIMHEHUS




3.1

OO0mas XxapakTepUCTUKAa XMMHUYECKHX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUM HX
nonoxeHus B [lepuonnueckoi cucreme xumuieckux anemeHTos .M. Mennaeneesa
U cTpoeHus: aroMoB. CTpoeHre MeTayuloB. MeTtamnyeckas CBA3b U METaJIIMYecKas
KpHCTaNINYecKas perérka. DJIeKTPOXUMHUYECKUN PsiJl HANPSDKEHUI METaJlJIoB

3.2

Ou3nueckue M XUMHUYECKHE CBOICTBa MeTayioB. OOmIue CrocoObl MOTyYeHHs
MeTayuioB. [loHATHE O KOPPO3UM METaIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBbl (cTajib, YyryH, AIOPATIOMUHUMN, OpOH3a) U UX NMPUMEHEHHUE B
OBITY ¥ IPOMBILIIEHHOCTH
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[[{emounble MeTaIbl: NOJIOKEHUE B llepuoaudyeckod cucTeMe XMMHYECKUX
anemenToB [[.1. MeHneneeBa; cTpoeHME HMX aTOMOB; HAXOXICHUE B IIPUPOJE.
®u3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kaiusi). OKcuasl U
TUIPOKCHUIBI HATpUs U Kanus. [IpiMeHeHne enoYHbIX METaUIOB U UX COETUHEHHM
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[I{enoyHO3EMENBHBIE METAJUIBI MArHUA U KaJbLM: nOJ0KeHue B [lepuoanueckoit
cucremMe xumuuyeckux asiemeHtoB J[[.M. MenxaeneeBa; CTpo€HHE HX AaTOMOB;
HaxoXaeHue B npupoje. Guznueckne 1 XUMUYECKUE CBOMCTBA MAarHus U KaJbLIUS.
Baxneiimue coenrHeHus: Kaablus (OKCHUI, TUAPOKCUI, cosn). JKECTKOCTh BOMBI U
CHocoObl €€ yCTpaHeHus

3.5

Amomunuil: nonoxxenue B [lepuognueckoil cucreme xumuueckux snemenTon J1.1.
MenzeneeBa; CTpOEHUE aTOMA; HAXOKJICHHUE B ITpUpoic. PU3NYECKUE U XUMUYECKUE
CBOICTBa amOMUHUSA. AMQPOTEpHBIC CBOMCTBA OKCHIA M THAPOKCUIA ATFOMUHUS

3.6

XKenezo: monoxenune B I[lepumoguueckoil cucteme xumuueckux ayementon J[.U.
MeHieneeBa; CTpOCHHE aTOMa; HaxX0Xk/IeHUe B pupoje. duznyeckre 1 XuMUUeCcKre
cBoiicTBa xkene3a. Okcuwl, ruapokcuabl U conu xkene3a(ll) u sxeneza(Ill), nx cocras,
CBOMCTBA U NOJIy4YEHUE

3.7

XUMHUUECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3llaMy METAJIJIOB U CIUIABOB, UX
(U3NYECKUMHU CBONCTBAMU; U3yYCHHE PE3YJIbTATOB KOPPO3UU METAILIIOB (BO3MOXKHO
WCIOJIb30BaHNUE BUJEOMATEPHANIOB), OCOOCHHOCTEH B3aMMOJACWUCTBUA OKCHIA
KalbllUsi W HATpUs C BOJOM (BO3MOXXHO HCIOJB30BaHUE BUJCOMATEPHAIIOB);
WCCIICZIOBAaHUE CBOMCTB KECTKOM BOJIBI; MpOIECCa TOPEHUS Kee3a B KUCIIOpPOJIe
(BO3MOKHO  WCIIOJIb30BAHWE  BUACOMATEPUAJIOB); TNPHU3HAKOB  MPOTCKAHHS
KaueCTBEHHBIX PEAKIIMI Ha HOHBI (MarHus, KaJIbIUs, ATFOMUHYS, [IHHKA, xene3a(ll)
n xene3a(lll), meau(Il); HaOmromeHwe W OMUCAaHWE TMPOIECCOB OKPAIIWBAHUS
IUTAMEHH WOHAMH HATpHs, Kalusd W Kaiblus (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB); HCCIICIOBaHUE aM(OTEPHBIX CBOMCTB I'MJIPOKCHIA ATFOMHUHUS U
THIPOKCHUIa IIUHKA; PeIlIeHUe SKCIePUMEHTANBHBIX 3a7ad Mo TeMe «Bakneiine
METaJUTBI U UX COCTUHEHUS

XHUMHMS ¥ OKpyXKaromas cpeia

4.1

HoBsie maTepuansl 1 TexHOJIOrMU. BemecTsa u MmaTepuassl B IOBCEIHEBHOM KU3HU
YyeJoBeKa. XMMHS U 310pOBbe. be3omnacHoe UCnoib30BaHUE BEIIECTB U XUMHUUYECKUX
peakiuii B 0bITy. [lepBast MOMOIIs TPU XUMUUECKUX 0KOTaX M OTPaBICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKOW I'PAMOTHOCTH. XHUMHUYECKOE 3arpsA3HEHHE OKpPYXKaroUleH
cpeast IIJIK. Ponp XumMuM B pelIeHMH SKoJIOTMYeckux mpobnem. Ilpupoansie




UCTOYHUKHU YIJIEBOAOPOJOB (Yrojib, MNPUPOAHBIA ra3, HE(Tb), MPOIYKTHl HX
nepepaboTKU, UX POJIb B OBITY U MPOMBILUIEHHOCTH

4.3

XUMHUECKUH HKCHEPUMEHT: H3y4YeHHE O0pa3loB MaTepHalioB (CTEKJIO, CILIABbI
METaJJIOB, TOJIMMEPHBIE MAaTEPUAJIb)




YYEBHO-METOJMYECKOE OBECIHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JJIS1 YYEHUKA

» Xumust: 8-i kiacc: yriayOJeHHbIH ypoBeHb: yueOHuK; 1-e nuznanue ['abpuensu O.C.,
OctpoymoB N.T"., CnankoB C.A. AxunonepHoe oo6miectBo «M3natenserBo «IIpocBemenue»
* Xumust: 9-ii kiacc: yriryOJeHHbIH ypoBeHb: yueOHukK; 1-e uzganue I'abpuensu O.C.,

OctpoymoB N.T"., CnankoB C.A. AxunonepHoe ob6miectBo «M3natenberBo «IIpocBemenues

METOJUYECKHUE MATEPHUAJIBI JJI5S1 YYUTEJISA

Xumust. 8 ki1.: KontposnbHsie 1 npoBepounbie padoTsl k yueOHuky O. C. ['abpuensna « Xumus.
8» / O. C. I'abpuensu, I1. H. bepe3kun, A. A. Ymrakosa u ap. - M.: JIpoda, 2007 Xumus. 9 ki.:
KonTtponbHsie u mpoBepounsie padoTsl kK yueoHuky O. C. 'abpuensna «Xumus. 9» / O. C.
I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: JIpoda, 2010.I'abpuensu O. C.,
Bocko6oiinukosa H. I1., SlmrykoBa A. B. HactonpHas kaura yuntens. XuMus. 8 KIL.:

MeTtonudeckoe mocodue. - M.: [lpoda, 2011.
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