AHHOTAIUA K padoyeii mporpaMMe OCHOBHOIO 00111ero 00pa3oBaHUs
no xumun 8-9 kiaaccol

PaGouass mporpamma yueOHOro mpeamera «XuMmus» pa3paboTaHa B COOTBETCTBHH C
TpeOoBaHusiMu DellepalibHOTO TOCYJApPCTBEHHOTO 00pa30BaTENbHOTO CTaHJapTa OCHOBHOIO
obmiero oOpazoBanus (mpuka3 MuHHCTEpCTBa mpocBemieHus Poccuiickoit dexepanuu oT
31.05.2021r. Ne 287 «O06 yTBepxkaeHUH (PeAepabHOTO TOCYAapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOrO oOmiero oOpa3oBaHUs»), HAa OCHOBE (enepanbHON 00pa3oBaTEeIbLHON
MporpaMMbl OCHOBHOTO 0Opa3zoBaHusi (mpuka3 MuHHCTepcTBa mpocBelieHus Poccuiickoi
®enepanun otl8 mas 2023r. Ne 370).

Henau u3yyenus npeamera/kypca « XUMU»:

- (opMupoBaHHE WHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOH K CaMOO0Opa30BaHMIO,
COTPYJITHUYECTBY, CAMOCTOSTEIbHOMY HPUHATHIO pEIIeHUH, CIOCOOHON amanTHpOBAThCS K
OBICTPO MEHSIOMIMMCS YCIIOBUSIM JKU3HHU;

— HampaBJIEHHOCTh OOy4YeHUS Ha CHUCTEeMaTHYecKoe MpuoOIIeHre OoO0ydJarmuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABATEIBbHOH  JEATEIBHOCTH, HAyYHBIM  METOAaM  IO3HAHWA,
(opMHUPYIOIUM MOTHBALIMIO U PA3BUTHE CITIOCOOHOCTEN K XUMUH;

— o0ecrieyeHre YCJIOBUM, CHOCOOCTBYIOIIMX MNPUOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATEeTbHOCTH, MO3HAHUS U CAaMOIIO3HAHHUS, KIIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJISI Pa3IMUHBIX BUJOB JCSITEIHbHOCTH;

— (hopmupoBaHue o0mel (QyHKIMOHAIBHOW U €CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM
qrcIie YMEHUI OOBSICHATH U OLICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA, UCTIONb3Ys 3HAHUS U OTIBIT,
MOJIyYCHHbIE MPU U3YyYEHUHM XMMHUH, NMPUMEHATh MX MPU PEIICHUH MpOoOJieM B MOBCEIHEBHOU
KHU3HH U TPYIOBOH JI€ATEIBHOCTH;

— (opmupoBanue y o0yyarommxcsi T'yMaHUCTUYECKUX OTHOIIEHUWM, MOHUMaHHUS IIEHHOCTH
XAMHAYECKUX 3HAHWUH I BBIPAOOTKH SKOJIOTUYECKH IIeTIeCOO0Pa3HOTO TOBEICHHS B OBITY U
TPY/AOBOW JEATETBHOCTH B IIENSAX COXPAHEHHUs] CBOETO 3/I0POBbS U OKPY)KAIOLIEH NMPUPOTHON
Cpelibl;

— pa3BUTHE MOTHBAIMHM K 00yUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHHIO
Ha OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX IIEHHOCTEH, NOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduIs U HAIIPaBIEHHOCTH JallbHeHIIero ooydeHus.

JlaHHbIE 1IeNIH pelaroT cienytolre o0pa3oBaTe/bHbIEC 3a1a4M:

— CHOCOOCTBYET peaju3ali BO3MOXHOCTEH /il caMopa3BUTUS U (HOpPMUPOBAHUS
KYJbTYpPbI INYHOCTH, €€ 00111eH 1 PyHKIIMOHAIBHON rPaMOTHOCTH;

— BHOCHUT BKJIaJ] B ((OPMHUPOBAHHE MBIIIJIEHHUS] 1 TBOPUECKHUX CIIOCOOHOCTEN 00yuaromumxcs,
HaBBIKOB HUX CAMOCTOSITENBHONH y4eOHOM NeATENbHOCTH, OSKCIEPUMEHTAIBHBIX |
UCCIIEIOBATeNIbCKUX YMEHUN, HEOOXOAMMBIX KaK B TIOBCEIHEBHOM JXW3HM, TaK U B
npodecCHOHABHON IeATeTbHOCTH;

— 3HAKOMHUT CO CHEHU(PHUKOW HAYyYHOI'O MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOI'O
B3IJISIIa HA EIMHCTBO TIPUPOJABI M YEJIOBEKA, SIBISETCS OTBETCTBCHHBIM JTallOM B
(OopMHPOBAHNY €CTECTBEHHO--HAYYHON IPaMOTHOCTU 00YYarOIUXCS;

— crnocobcTByeT (HOPMUPOBAHHMIO LIEHHOCTHOIO OTHOUIEHHS K €CTECTBEHHO--HAYYHBIM
3HaHUSAM, K TPUPOJIE, K YEIIOBEKY, BHOCHT CBOW BKIJIAJ B HKOJIOTHYECKOEe 0Opa3oBaHUE
o0yJaromuxcs.

VYyeOnblii npeamer «XuMHS» BXOIUT B IpeaMeTHyr oOnacTh «EcrecTBeHHOHayudHbIE
MIPEIMETBI», SIBIIETCS 0053aTENbHBIM IS H3ydeHus B 8-9 kiaccax U Ha €ro U3y4yeHHe OTBOJUTCS
136 gacoB (110 2 yaca B HEJIEIIO).

Marepuan Kypca XUMHHU IO KJlaccaM pacroyiaraeTcsi CleAyoIuM o0pa3om:

8 KIIACC

IlepBoHauanbHBIE XUMUYECKHUE TTOHSATHS



[Ipeamer xumun. Ponp XMMuM B )KM3HU YelloBeKa. XUMUS B cUCTEME HaykK. Tena U BelecTsa.
®duznyuecKkue CBOMCTBA BEIIECTB. ATperatHoe cocTosiHuE BemiecTB. [loHsATHE 0 MeTo1axX MO3HAHUS
B xuMuu. Yucteie BemecTBa U cMecu. CriocoObl pa3/iesieHusl CMECei.

ATOMBI U MOJIEKYJIbl. XUMHUECKHE 3JIeMEHThl. CUMBOJIBI XUMUUYECKUX AIEMEHTOB. IIpocThie
U CJIOKHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckasi popmysa. BaJeHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemecTB. OTHocuTeNnbHass aToMHass Macca. OTHOCHUTENbHAs MOJIEKYJspHash Macca.
MaccoBast 1011 XUMHUYECKOI'0 3JIEMEHTA B COEAMHEHUU.

KonunuecTtBo BemectBa. Moinb. MonsipHas macca. B3anMocBsI3b KonuuecTBa, MacChl U Uncia
CTPYKTYPHBIX €IMHUII BenecTBa. Pacu€rel mo GpopMyiaMm XUMHUUECKHUX COCTUHEHUH.

®u3znueckue M XUMHUYECKHE SIBICHUS. XUMUYECKas peakuus H e€ MNpU3HaKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUUECKHEe ypaBHeHUs. Kimaccupukanuss XUMHYECKUX peaKInuit
(coenuHEeHMsI, pa3JIOKEHUS, 3aMEILEHUs, OOMEHA).

XUMUYECKUN IKCIIEPUMEHT:

3HAKOMCTBO C XMMHUYECKOW MOCYIOW, MpaBHJIaMu paboOThl B J1abopaTopuu U MpHEMAMHU
oOpareHusi ¢ 1abOpaTOpHBIM O0OpPYAOBaHUEM, M3YYCHHE M OINMUCAHHE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOMoieHne pu3ndeckux (TIaBleHne BOCKA, TasTHUE JIbJa,
pacTHpaHue caxapa B CTYIIKE, KMUIIEHWE U KOHJIEHCALUs BOJbI) U XUMUYECKUX (TOPEHHE CBEYH,
MpOKaJIMBaHNE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBIE MeTia C KUCIOTOH) SIBJICHU, HaOM0IeHIE U
OINMCaHNE NMPU3HAKOB MMPOTEKAHUS XUMUYECKUX peaKlMi (pa3iokeHue caxapa, B3auMoJIeHCTBUE
CEpPHON KHUCIOTBHI C XJOpUAOM Oapusi, pasnoxenue ruapokcuaa meau (II) mpu HarpeBanuw,
B3aUMOJIEHCTBHUE Kele3a ¢ pacTBopoM coiu Menu (II), mzydenue crnocoOoB pazeneHus cMeceu:
C TOMOILIBI0 MarHuTa, (UIBTPOBAHUE, BBHIMAPUBAHUE, TUCTHULAIMS, XpoMarorpadus,
MIPOBEJICHUE OYMCTKU IMOBAapPEHHOI COJM, HAOJIOJAEHHE U OINMCAaHUE PEe3yJbTaTOB IMPOBEIECHUS
ONbITa, WUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHUE MOJEIEH MOJEKYJ
(mmapocTep>KHEBBIX).

Baxueiiume npeactaBUTeNM HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopom — 3JIEeMEHT M MPOCTOE BEMIECTBO.
Haxoxaenue kuciaopoja B mpupoje, Gpu3ndeckue U XMMHUUECKHE CBOMCTBA (peaKIMK TOPSHHS).
Oxcupnel. Ilpumenenue xucinopoga. CrocoObl TMONydeHHs Kuciaopojga B Jjabopatopuud U
MPOMBIIIIEHHOCTH. KpyroBopoT kucnopoaa B mpupone. O30H — asIOTpomHass MOAUUKALIUS
KHCJIOPOJIA.

TennoBoil >PQexT XUMUUECKOH peakiud, TEPMOXUMHUYECKHE YpPaBHEHHUS, 5K30- U
SHAOTEPMHUUYECKHE peakuuu. TOIIMBO: yroiab M MeETaH. 3arps3HEHHE BO3/AyXa, YCHUJICHUE
MApPHUKOBOTO P deKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bonopon — anement u npoctoe BeniecTBo. Haxoxaenue Bogopoaa B mpupojie, Gu3ndeckue u
XMMUYECKHE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI oy4yeHus. Kuciorsl u comm.

Mosipablii 00b€M ra3oB. PacuéTel Mo XUMUYECKUM YPaBHEHHUSM.

®usnueckue cBoMCTBA BOAbL. Bona kak pactBopurens. PactBopbl. HacelieHHBIE U
HEHACBIIEHHBIE PacTBOpPBI. PacTBOpHMMOCTH BellecTB B Boje. MaccoBas 10 BELIECTBa B
pactBope. Xumuueckue cBoiictBa BoAbl. OcHOBaHUA. Poilb pacTBOpOB B IPUPOJE U B JKU3HU
yenoBeka. KpyroBopoT BoAbl B mpupoze. 3arpsA3HEHUE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJ.

Knaccudpukauus nHeopranuyeckux coenuHeHuil. Oxcuapl. Kraccudukanuss OKCHAOB:
coneoOpa3yroriue (OCHOBHBIC, KUCIOTHBIC, aM(OTepHBIC) U HecoeoOpasyomue. HoMeHnkmatypa
okcu0B. DU3nyeckne U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyyenue okcuaoB.

OcHoBanmst. Kiaccudukanus oOCHOBaHMW: IIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3znueckue M XHUMHUYECKUE CBOiCcTBa ocHoBaHuU. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus xucnor. Homenknarypa kucinor. @U3MYECKUE W XUMHUECKHE
cBoiicTBa KUCHOT. P aktuBHocTH MeTauioB H. H. bekerosa. Ilomyyenue Kucior.

Comu. Homenknatypa coneil. @usnuecknue 1 XuMudeckue cBoiictaa coneil. [lomydenne conei.



['eneTnyeckas cBsI3b MEXKIY KlacCaMU HEOPraHUYECKUX COCTUHEHMIM.

XUMUYECKUN IKCTIEPUMEHT:

KAaueCTBEHHOE OIpe/eliecHue COJEp)KaHUs KUCIOpoJa B BO3IyXe, IMOJydyeHHe, coOHpaHue,
pacno3HaBaHUE U HU3YyYEHHE CBOMICTB KHUCJIOpOJA, HAOJIIOJEHUE B3aUMOJACHCTBHS BEILECTB C
KHCIIOPOJIOM M YCJIOBHSI BOZHUKHOBEHUS U MpEKpaIleHUs TopeHus (moxapa), 03HAaKOMIICHHUE C
o0Opa3llaMu OKCHJOB W OINKCAHHE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHE, paclo3HaBaHWE U
M3y4YeHHE CBOMCTB BOJoOpoja (ropeHue), B3auMojelcTBue Bojopoaa c¢ okcugoMm meau (1)
(BO3MOKHO MCIIOJIL30BaHUE BUACOMATEPHATIOB), HAOIIOJeHUE 00paA3IIOB BEIIECTB KOJIHMYECTBOM |
MOJIb, HCCIIEOBaHHE OCOOCHHOCTEH pPAacCTBOPEHHUS BEIIECTB C PAa3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIEH pPacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBIE BOJABI C MeTalIaMH (HaTpUeM M KajbIleM) (BO3MOXKHO HCHOJIb30BaHUE
BU/ICOMATEPHAJIOB), MCCIIEJOBAHHE OOpA30B HEOPTraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaO/I0/IeHNe M3MEHEHHs] OKPAcKH WHIUKATOPOB B PACTBOpPAaX KHUCIIOT U IEJIOoYeil, u3ydyeHue
B3aumojieiicTBus okcuaa menu (I1) ¢ pacTBopoM CepHON KUCIOTHI, KUCIOT C METaJUIaMHU, PEAKIIUN
HEWTpanu3aluy, NOJy4eHHEe HEPACTBOPUMBIX OCHOBaHUM, BHITECHEHHUE OJIHOIO METAJlIa IPyTrUM
U3 PAcTBOpa COJIM, PEIIEHHE SKCIEPUMEHTAIbHBIX 3a7ady 1o TeMme «BaxHellme Kiaccel
HEOPraHUYECKUX COCIUHEHUIN.

[lepnonnueckuii 3axkoH u Ilepuogmueckas cucrtema xumuyeckux odnemeHrtoB [ M.
MenpneneeBa. CtpoeHue aToMoB. XuUMHUecKass CBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuu

[lepBbie MOMBITKH KIacCU(PHUKAIIMM XUMUUYECKUX 3JIEMEHTOB. [[OHSATHE O Tpymmax CXOMHBIX
3JIEMEHTOB (ILLEJI0OYHbIE U IIETOUHO3EMENbHbBIE METAJIbI, FAJIOT€Hbl, UHEPTHBIE T'a3bl). DIEMEHTHI,
KOTOpbIE 00pa3yroT aM()OTEepHbIE OKCUIBI U TUIPOKCHUIBI.

[lepnonnueckuit 3akoH. Ilepumonmyeckas cucrema xumudeckux osnemeHtoB J[. U
MenneneeBa. Koporkonepuognas u JuiMHHONEpHoAHAas ¢opmbl lleproguueckoi CcHCTEMBI
xumuueckux ssemMeHToB JI. M. MenneneeBa. Ilepuwoast u rpynmbl. Duznueckuid CMBICT
MOPSAIKOBOTO HOMEpa, HOMEPOB MEPUO/IA U TPYIIIIBI DJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3otonel. DnekTpoHbl. CTPOEHUE 3IIEKTPOHHBIX
obonouek aromMoB mepBbIX 20 XuMuueckux 3meMeHTOB Ilepmogunueckoit cucremsr J[. U.
MenpeneeBa. XapakTeprucTHKa XMMHUECKOTO 3JIEMEHTa M0 ero mnojoxkeHuto B [leproanueckoit
cucteMme 1. 1. Menaeneera.

3aKOHOMEPHOCTH HM3MEHEHMs pajiyca aTOMOB XMMUYECKUX IJIE€MEHTOB, METAIUIMYECKUX U
HEMETAJNINYECKUX CBOMCTB 110 TPYNIAM U IIEPUOJAM.

3nauenue [lepronnueckoro 3akoHa u [leproanyueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB JIJISI
pa3BUTHS HayKu U nipakTuku. [. 1. MeHeneeB — yu€Hblid U rpaKJaHUH.

Xumuueckas CBS3b. KoBasieHTHas (monsipHas u HEMoJIsipHast) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKHUX 2JIEMEHTOB. MIOHHAas CBSA3b.

Crenens okucnennsa. OKHCINTEIbHO--BOCCTAHOBUTENbHBIE peaklny. [Iporeccsl OKUCIIeHus 1
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

XUMUYECKUN IKCIIEPUMEHT:

n3ydeHue o0pas3IoB BEUIECTB METAIOB U HEMETAJIOB, B3aUMOACHCTBIE THAPOKCUIA IMHKA
C pacTBOpaMHM KHUCIOT M IIEJIOYEH, NPOBEACHUE ONBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TOPEHUE, pEAKLIUU PA3JI0KEHUS, COETUHEHUS).

MexnpeamMeTHbIE CBSI3H

Peanuzanus MeXNpeaIMETHBIX CBSA3€H MPU U3YYEHHH XUMHUHM B § Kjacce OCYIIECTBIISIETCS
4yepe3 UCTIOTIB30BaHUE KaK OOIINX €CTECTBEHHO--HAYUHBIX MMOHATHH, TaK U MOHSATHH, SIBISIONUXCS
CUCTEMHBIMU JJIs1 OTJIENbHBIX [IPEIMETOB €CTECTBEHHO--HAY4YHOT'O IIUKJIA.

OO01re ecTecTBEeHHO--HAay4HbIe MOHATHS: HAy4HbIH (hakT, TUIIOTe3a, TEOpHUs, 3aKOH, aHAIIN3,
CHHTE3, Kiaccu(ukanusi, NEpUOJUYHOCTb, HAONIOJECHHE, HKCHEPUMEHT, MOJCINPOBaHHE,
HU3MEPEHUE, MOJIENb, SIBJICHUE.

®usuka: wmarepusi, aToM, OJJIEKTPOH, TMPOTOH, HEUTPOH, HWOH, HYKIWI, H30TOIBI,
pPaZOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BEIIECTBO, TeNo, 00BEM, arperatHoe



COCTOSIHME BEIIECTBA, ra3, (pU3MyYecKHe BEIMYMHBI, €IUHMIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3161, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, runpochepa, MUHEPaAIbI, TOPHBIE MTOPOJIBI, TTOJIE3HBIE NCKOTIAEMbIE,
TOILIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo u xuMuueckas peakuus

Ilepuonnueckuii 3akoH. Ilepuonmyeckas cucrema xumudeckux osviemeHros JI. U
Menpeneea. CrpoeHHEe aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOWCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kajus, KaJIbLUs U UX COECIWHEHUH B COOTBETCTBUU C
II0JIO’KEHHUEM IEMEHTOB B [lepnonnyeckoil cucteMe 1 CTPOEHUEM X aTOMOB.

CrpoeHue BellecTBa: BHJbl XMMHUYECKON CBA3M. THIBI KPUCTAIIIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUNIMYECKON PEIIETKN U BUAA XUMUUECKOHN CBSA3H.

Knaccudpukanuss u HOMEHKIATypa HEOPTraHWYECKHX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BEUIECTB, OTHOCSIUUXCS K PA3JIMYHBIM KJaccaM HEOPraHMYECKUX COCIUHEHUI, T'eHeTHdecKas
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XMMHYECKUX peakIMid MO Pa3lMYHbIM NpHU3HAKaM (M0 YUCIY M COCTaBY
y4acCTBYIOUIMX B PEAaKIMH BEIIECTB, 110 TEINIOBOMY 3((DEKTY, 10 U3MEHEHUIO CTENIEHEH OKUCIIEHUS
XMMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTHM, IO Yy4YacTHIO KaTajau3aTopa). OJK30- U
SHAOTEPMHUECKHUE PEAKIINH, TEPMOXUMHUECKHE YPABHEHHUS.

[lonatue o ckopoctu Xxumuueckoil peakuuu. ITonstue o0 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakuusx. [IoHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [lonsaTue o xuMnyeckom paBHOBECUH. PaKTOpPBI, BAUSAIOLINE HA CKOPOCTh XUMHUYECKON
peaklru U MOJI0KEHHE XUMUYECKOTO PAaBHOBECHSI.

OKHUCIIUTENEHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMU, DJICKTPOHHBIM OanaHC  OKHCIMTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBleHHE YpaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCTIO0JIb30BaHHEM METO/Ia IIEKTPOHHOTO OanaHca.

Teopust sneKTpONUTHYECKON AMCCOLMALMHU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHL. KaTHOHBI,
aHUOHBI. MeXaHNU3M JUCCOLMALMM BEIECTB C Pa3IMUYHbIMM BUJAMU XUMUYECKOU CBA3H. CTeneHp
nuccouranuu. CuibHbIe U caa0ble 3JIeKTPOIUTHI.

Peakuum noHHOro oOMeHa. YCIOBHS NPOTEKaHUS PEAKUUl MOHHOTO OOMEHa, MOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuil. CBOMCTBAa KUCJIOT, OCHOBAaHUM M COJIEH B CBETE
NPEACTaBICHUH 00 DIEKTPOIUTHUYECKOW Iuccoumanuu. KadecTBeHHBIE pEaKIMM Ha HWOHBI.
[ToHsiTHE O THAPOIU3E COJIEH.

XUMUYECKUN IKCIIEPUMEHT:

O3HAKOMJICHHE C MOJEISIMH KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHX BEHIECTB —
METAJUIOB M HeMeTauloB (rpaduTa M aiMasa), CJIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCJIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTHM XMMHMYECKOM pEaKkIMU OT BO3JIEHCTBUS pPa3INMYHBIX
(hakTOpOB, MCCIIEIOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MPOLECCA TUCCOIUAIINH
KHCJIOT, IIeJI04Yel U coielt (BO3MOYKHO MCIIOIb30BaHHUE BHI€0 MAaTEPUAIIOB), IPOBEJICHHUE OIBITOB,
WUTIOCTPUPYIOMIUX TMPHU3HAKK MPOTEKaHHWs pPEeaKUUid MOHHOro oOMmeHa (oOpa3oBaHHE OcCalKa,
BBIJICJIEHUE Ta3a, 00pa30oBaHUE BOJIbI), OINBITOB, WUIIOCTPUPYIOIIUX NMPHUMEPBl OKUCINUTEIBHO-
BOCCTAHOBUTENBHBIX peakuuil (TOpeHHe, peakluu pas3iioKeHUs, COEAUHEHHUsS), pacllO3HAaBaHUE
HEOPraHMYECKHX BEIIECTB C IOMOLIBI0 KA4YeCTBEHHBIX pEaKkUWid Ha WOHBI, pEIICHUE
9KCIIEPUMEHTAIIBHBIX 3a/au.

Hewmeranel 1 ux coenuHeHUs

OOmras xapakTepucTuka rajioreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTETICHU
okuciaeHus. CTpoeHue u (pu3nyecKkue CBOMCTBA MPOCTHIX BEILECTB — raJlOr€HOB. XMMUYECKHE
CBOICTBa Ha mpuMepe Xjopa (B3aUMOJEHCTBHE C MeTa/llaMH, HEMETAJUIAMM, IIEJI0YaMu).
Xnoposogopon. CossiHast KUCJIOTa, XMMUYECKUE CBOWCTBA, MIOJIyYeHUE, NpUMEHeHue. JlelicTBue
XJIOpa U XJOPOBOJOpOJia Ha OpPraHu3M 4YejoBeKa. BakHeWine XJIOpHUIbl U UX HAXOXIACHHUE B
IIPUPOJE.



OO6mas xapaktepucThka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOSHHS AaTOMOB,
XapakTepHble cTerneHH OkucieHus. CTpoeHne M (pU3MUYECKUe CBOWMCTBA MPOCTBHIX BEIIECTB —
KHCIIOpO/ia U cepbl. AJUIOTPOIHBIE MOJU(DUKALIMUA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBogopos, CTpoeHue, (U3MYeCKue M XHUMHUYecKue cBoiicTBa. OKCHIBI cepbl Kak
MIpeICTaBUTENN KHUCIOTHBIX OKCHIOB. CepHasi KuCIOTa, PU3NYECKUE M XUMHUYECKHE CBOWCTBA
(oOmue Kak MmpencTaBUTENs Kilacca KUCIIOT U crieruduueckue). XMMAYECKHE PeaKIIny, JeKaliue
B OCHOBE IPOMBILIUIEHHOTO CIIOC00a MOTyueHus: cepHoi KUCIOTHIL. [IprMeHeHne cepHON KHUCIIOTHI.
Conmu cepHOI KHCJOTBI, KayecTBEHHas peakuusi Ha cyinbdar-uon. Haxoxxaenue cepbl u eé
COeIMHEHUN B mpupojae. XUMHUECKOE 3arps3HEHUE OKpYKAIOIIEeH Cpeabl COCTUHEHUSIMU Cepbl
(KUCIIOTHBIC TOXKIIH, 3arpSI3HEHNE BO3LyXa H BOJIOEMOB), CIIOCOOBI €ro Mpe0TBPALICHUSI.

OOmiass xapaktepucThka dyneMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHUSA. A30T, pPaclIpoCTpaHCHHWE B TMPHPOJE, (U3NYECKHE WU
XUMHUYecKkue cBoiicTBa. KpyroBopot azora B npupoje. AMMHUaK, ero pu3ndecknue 1 XuMU4ecKue
CBOWCTBA, MOJly4eHue 1 npuMeHenue. Conu aMMOHHUS, UX (pU3HUEeCKre U XUMHYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakius Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ MOJy4yeHHe,
¢usnyeckne W XHMMHYECKHE CBOMCTBAa (0OmIMe Kak TNpPEACTABUTENs Kiacca KUCIOT |
cneuupuyeckue). Mcnoab3oBaHWe HUTPATOB W COJEH aMMOHHUS B KauecTBE MHHEPAJIbHBIX
yaoOpeHuid. XuMHUYECKOe 3arpsi3HCHUE OKPYKAIOMEH Cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHUE BO31yXa, MOYBbI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHKALMN
¢docdopa, puznueckue u xumudeckue cporctBa. Okcup docdopa (V) u dochopnas kuciora,
¢bu3nyeckue M XUMHUYECKHE CBOMCTBA, mosydeHue. Vcnosib3oBanue ¢ochaToB B KauecTBe
MUHEPAITBHBIX YI00peHUH.

OOmas xapakrepuctuka »3ieMeHToB I[VA-rpynmel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHBIC CTENICHH OKHCICHHS. YTIIEPO, AJUIOTPOIHbIE MOJU(PHUKAINN, PACTIPOCTPAHEHUE B
npupojie, GU3nUecKue u XuMU4Ieckue cBoiictea. AxcopOuust. KpyroBopor yriepoaa B mpupoe.
Oxcunpl yriepona, ux GU3NIeCKue ¥ XUMUICCKHE CBOMCTBA, IEHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJIyYeHHEe U MpUMEHEHHEe. DKOJIOTHYeckue mpobiieMbl, CBs3aHHbIE ¢ okcuaoM yriepoaa (IV),
THIIOTE3a TJI00ATBHOTO TOTEIUICHHS KIIMMaTta, TMapHUKOBEIH d(hdekt. YrompHas KuciaoTa U e
CONM, UX (PU3MUECKHE M XMMHUYECKHE CBOMCTBA, MOJy4yeHHE W IpuMeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-MoHBI. Micnonp3oBaHue kapOOHATOB B OBITY, MEUIIMHE, TPOMBILUIEHHOCTH
U CeITbCKOM XO3SIHCTBE.

[lepBoHauanbHBIE TOHATHS 00 OpPraHWYECKHX BEIIECTBAX KaK O COCIMHEHHUSX yTiepoja
(MeraH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, IIMLEPUH, YKCyCHas KucioTa). [[pupoaHpie HCTOUHUKU
YTJIEBOJOPOIOB (YToJib, IPUPOAHBIN Ta3, HEPTH), MPOIAYKTHI UX mepepadboTku (OeH3UH), UX POJIb
B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE O OMOJOrMYecKH Ba)KHBIX BEIIECTBAX: JKHUpax, Oenkax,
yIIeBOJaxX — M HMX POJM B KU3HU 4elioBeKka. MaTepuaabHOE€ €IUHCTBO OPraHUYEeCKUX U
HEOPraHUYECKUX COEAUHEHHUI.

Kpewmnwuii, ero ¢puzndeckre 1 XUMHUYECKUE CBOMCTBA, TTOJTydeHUE U puMeHeHue. CoeTMHEeHUS
KpeMmHHA B nipupoje. O6mue npezacrasieHus 06 okcuae kpemuus (IV) u kpemHHEBO KucioTe.
CunukaTel, WX HCIONb30BaHHE B OBITY, B IMPOMBIIICHHOCTH. BaxxHeillme cTpouTelbHbIe
MaTepHabl: KepaMUKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. [Ipobrmembr 6Ge30macHOro
WCIOJIb30BAaHUs CTPOUTENIbHBIX MaTepUajIoB B TOBCETHEBHOM JKU3HH.

XUMUYECKUN IKCIIEPUMEHT:

n3ydeHre 00paslloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSIHOM KHCIOTBHI, MPOBEICHHE
KayeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI W HAOJIOJCHHE MPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpaxarolue (U3NYECKue U XMMHUUYECKHE CBOMCTBA rajOreHOB U MX COCOUHEHHH (BO3MOXKHO
HCII0JIb30BaHNE BUEOMATEPHUANIOB), O3HAKOMJIEHME C oOpa3uamMu XJIOpHAOB (TajloreHHI0B),
O3HaKOMJICHHE C oOpa3liaMu cepbl U €€ COEIUHEHUSMU (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEpHAIOB), HAONIOJICHHE TMpollecca OOyriuMBaHMs  caxapa TIOJ JEUCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yUYeHHUE XUMUYECKUX CBOWMCTB pa30aBlIEHHON CepHOMU
KHCJIOTHI, TIPOBEICHUE KAYEeCTBEHHOH peakiuu Ha cyib}aT-MoH U HaONIO/EeHUE NpH3HaKa e
MPOTEKaHUs, 03HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBAMHU a30Ta, gocdopa M MX COeAMHEHUN



(BO3MOXHO HCTIOJIB30BaHKUE BUACOMATEPHAIIOB), 00Opa3amMu a30THRIX U (pochopHBIX yaoOpeHwuid,
nojxyyeHue, coOWpaHue, pacrno3HABaHME M H3YyUYCHHE CBOWCTB aMMHUaka, IPOBEJCHUE
KaueCTBEHHBIX peaKIMii Ha HOH aMMOHHUS U (hocaT-UOH U U3yUeHHUE MPU3HAKOB UX MPOTEKAHMUS,
B3aUMOJICHCTBUE KOHLEHTPUPOBAHHON a30THON KHUCIOTHI C MEJbI0 (BO3MOXKHO HCIOJb30BAaHUE
BUJICOMAaTEpPHAIIOB), H3Y4YEHHE MOJelied KPUCTAIUIMUECKUX pemEToK anMasa, rpadura,
¢byiepeHa, 03HaKOMJICHHE C TPOLIECCOM aZCOPOIMH PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM
yTIEM U yCTPOMCTBOM MPOTHUBOTa3a, MOJyUYeHHEe, COOMpaHue, paclio3HaBaHUE U N3YYEHHUE CBOWCTB
YTJIEKUCIIOT0 Tra3a, MPOBEJCHUE KAYeCTBEHHBIX pEAKIMi Ha KapOOHAT W CWJIMKAT-HOHBI U
W3yY€HHUE TMPU3HAKOB HUX NPOTEKaHUs, O3HAKOMIICHHE C TPOAYKUHMEH CUIMKATHOU
MIPOMBILIUICHHOCTH, PEIICHNUE YKCIIEPUMEHTAIbHBIX 3a]1a4 110 TeMe «BakHelime HeMeTalTbl U UX
COCMHEHUS».

Mertasmibl U UX COSTUHEHUS

OO01as xapakTepucTUKa XUMHUYECKHX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH UX MOJI0KEHUS B
[Iepnonnueckoit cucrteme xumudeckux sieMeHtoB J[. M. MenneneeBa M CTpPOEHHs aTOMOB.
Crpoenue metamioB. Metaminyeckass CBsI3b M METAJUIMYECKas KPHUCTAJIMYECKas PEIIETKA.
DIEKTPOXUMUYECKUN Psl HaNpspKeHUd MertauioB. dusmyeckue M XUMHUYECKHE CBOMCTBA
MetaioB. OO1e cnocoObl monydeHus: MeTauioB. [loHATHE 0 KOPPO3UKU METaIOB, OCHOBHBIE
crocoObl 3au|Thl UX OT Koppo3ud. CmaBbl (CTaib, YYTyH, JIOPAJIOMUHUN, OpOH3a) M UX
MIPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[lenouHbIe MeTaIUIBL: TOJIOKEHUE B [leproanyeckoil cucteMe XumMuyeckux 3inemenTos 1. .
MeHnaeneeBa, CTpOCHHE HX aTOMOB, HaxoXKJaeHue B mpupoge. dusznyeckne U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUIPOKCUIBI HATpusl U Kanus. [IpumeHeHue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUI.

[[lenouHO3eMENBHBIE METAJUIBI MArHUM M KaJIbLIMi: 1o0keHue B Ilepuoandeckoi cucreme
xumuueckux snemeHtoB . M. Menpgeneesa, CTpoeHME MX aTOMOB, HaXOKJICHHUE B IPUPOJE.
OuU3NYECKEe U XMMHUYECKHE CBOMCTBA MarHus W KaiblMs. BaxkHelme COeIUHEHMS KaJIbIUs
(okcun, TuapoKCH, coir). JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHS.

Amomunuil: nonoxkenue B Ilepmonnueckoit cucrteme xumuyeckux saemeHtoB JI. M.
MeneneeBa, CTpOCHHE aTOMa, HaxOXJieHUe B npupoje. Gusndyeckue U XMMHUYECKHE CBOICTBA
amroMuHMs. AMGOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH]IA ATFOMUHHMSL.

Keneso: nonoxenue B [leprognueckoit cucreme xumuyeckux 3ymemMenToB Jl. . Menneneesa,
CTPOEHHE aTOMa, HaxOoXJeHWe B mpuponae. duznueckne W XUMHYECKHE CBOMCTBA >Keye3a.
Oxcuapl, rusipokcuibl u conu xxenesa (II) u xenesa (I11), ux cocrtas, cBoCTBa U MOJyYEHHE.

XUMUYECKUN IKCIIEPUMEHT:

03HAKOMJICHHE ¢ 00pa3IiaMi METAIJIOB U CIUIABOB, X (PHU3UYECKUMH CBOMCTBAMHU, U3yUEHUE
Pe3yIbTATOB KOPPO3UU METALIOB (BO3MOKHO MCITOJIH30BAHNE BUICOMATEPHAIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUA OKCHAA KajblMsi U HATpUs C BOJAOM (BO3MOXHO HCIIOJIb30BAHHE
BUJIEOMATEpPHUANIOB), HCCJIEOBaHHE CBOMCTB KECTKOW BOJBI, MpoOIlecca TOPEHHs XKeje3a B
KUCIOposie  (BO3MOXHO  HCIIOJB30BAaHHME  BUJIEOMATEpPHANIOB), TMPU3HAKOB  MPOTEKaHUS
KAaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KajablUs, aIOMUHMS, IMHKa, kene3a (II) u xenesza
(1), meau (II), HaOarOIEHUE W OMKMCAHUE MPOILECCOB OKPAILIMBAHUS TIAMEHU MOHAMH HATpUS,
Kalmusl U Kaiblus (BO3MOXKHO HCIIOJNb30BaHHE BUIACOMATEPHAIOB), UCCIeI0BaHuE aM(OTEPHBIX
CBOWCTB T'HJIPOKCHUA AIFOMUHMS U TUAPOKCUIA [IUHKA, PELIEHUE IKCIEPUMEHTAIIBHBIX 3a]a4 110
TeMe «BakHel1e MeTauibl U UX COEUHEHUS».

XHMHS U OKpyKarolas cpeaa

BemectBa 1 Marepuanbl B NOBCEJHEBHOM JKM3HU 4ejOBeKa. be3zomacHoe HCMonb30BaHUE
BEIICCTB M XUMHYECKHX peakiuii B ObITy. llepBas momomis MpH XUMHUYECKHX O0XKOTax |
OTpAaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKPY’KaIolleil cpeabl (MpefenbHas ITOmycTUMash KOHIICHTpPALUs
Beniects, nanee — [1/IK). Pons XxuMuu B pelieHuu 3KOJ0THYECKUX MPOOIIEeM.

XUMUYECKUN IKCIIEPUMEHT:

M3y4eHHre 00pa3lioB MaTepuaioB (CTEKIIO, CIIaBbl METAJIOB, MTOJIMMEPHBIE MaTEPHATIBI).



MexnpeameTHbIE CBSI3U

Peanuzamusi MEXIpPEIMETHBIX CBSI3eM MpPU M3YYCHHH XHUMHUHU B 9 Kiacce OCYLIECTBISIETCS
4yepe3 UCIOJIb30BaHNE KaK 00X €CTeCTBEHHO-HAYUHBIX OHATUHN, TaK U MOHSITHH, SBISIOUINXCS
CHUCTEMHBIMU I OTJCJBbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAyYHBIH (DaKT, rUNOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CUHTE3, KIacCU(pUKAIUs, TEPHOIUIHOCTh, HAOIIOJCHUE, OKCIIEPUMEHT, MOJICIUPOBaHNE,
W3MepeHue, MOJIelib, IBJICHHE, TAaPHUKOBLII 3(pPeKT, TEXHOIOTUsI, MaTepHabI.

®dusuka: wmatepusi, aToM, OJJIEKTPOH, IMPOTOH, HEWUTPOH, WOH, HYKIHUJ, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUI 3apsj, [POBOJAHUKH, IOJYIPOBOJHUKH,
TVDJICKTPUKHY, (OTODIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BEIIEeCTBa, Tas,
pacTBOp, PACTBOPUMOCTh, KpHUCTAJUTMYECKas pelIETKA, CIUIaBbl, (PU3MUECKHUE BEIMYHHDI, CTUHUIIBI
MU3MEpEeHus, KOCMUUYECKOE MPOCTPAHCTBO, IUIaHETHI, 3BE€3/b1, ColHLIE.

buonorus: ¢dotocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MHUHEpAIbHBIE YIAOOPEHHUS,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIICCTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE MTOPOJIBbI, MOJE3HbIE UCKOTIAEMBbIE,
TOTUIMBO, BOJTHBIE PECYPCHI.

PaGouas mporpaMma coaepKUT CIEAYIOIUE pa3ieibl:
1.IlosicHuTENBHAS 3aMIKCKA.
2. Coneprxanue y4eOHOTO MpeaMeTa, Kypea.
3. Ilnanupyemsble pe3yabTaThl OCBOSHUS yUeOHOr o mpemMeTa, Kypea.
4. TemaTnyeckoe IJIAaHUPOBAHUEC C YKA3aHUCM KOJIHMYCCTBA YaCOB, OTBOAHWMBIX Ha HU3YUYCHHUC
KaX/10i TeMbl y4yeOHOro mpeamera, ydeOHOro Kypca M BO3MOXKHOCTb HUCIIOJIB30BaHMS 1O ATOM
TeMe 3JIEKTPOHHBIX (LIUPPOBBIX) 00pa30BaATEIbHBIX PECYPCOB.



