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IHHOACHUTEJIBHASA 3ATINCKA

[IporpamMma 1o XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI COCTAaBICHA HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOSHHS OCHOBHOW 0Opa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIETo
oOpaszoBanusi, mpexactaBieHHbIx B ®I'OC OOO, a Ttakxke Ha ocHOBe (enepanbHOU paboueii
InporpaMmbl BOCIIMTaHUSA H C y‘IéTOM KOHICHIIHMU ITPCTIoAaBaHUA y‘IC6HOI‘O npeamera «XuMus» B
oOpa3oBaTelIbHBIX opranm3amsax Poccuiickoit denepammm.

[TporpamMma 1o XuMuM JaéT MPEJCTABICHUE O MEJIX, 00IIeld cTpaTeruu 00ydeHus, BOCITUTAHUS
U pa3BUTHA OOy4alOMIMXCS CPEJCTBAMH Y4eOHOTO TMpeaMeTa, YCTaHABIMBAeT 00s3aTelIbHOE
MPEeIMETHOE COJIep)KaHKe, TPEYCMAaTPUBACT paclpeelieHHE €ro Mo KJIACCaM U CTPYKTYPUPOBAHUE 110
pasaciiaMm W TEMaM HporpaMMbl IO XHMHUH, OHIPCACTIACT KOJIUYCCTBCHHBIC H Ka4YCCTBCHHBIC
XaApaKTCPUCTUKU COJACPIKAHHA, PEKOMCHAYEMYIO ITOCICAOBATCIIBHOCTE HM3YUCHHA XUMHU C y‘IéTOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpoliecca, BO3PACTHBIX
0CcOOEHHOCTEH 00YyJaroIIUXCs, OMPEeNsIeT BO3MOKHOCTH TMPEeaMeTa JIIsl peaan3alii TpeOOBaHUN K
pe3yibTaTaM OCBOCHHUSI OCHOBHOW 0OO0pa3oBaTEeNbHOM IMPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus, a TaKke TPeOOBaHWI K pe3ynbTraTaM OOy4YeHHs XUMHH Ha YpOBHE IleNieil M3ydeHHS
MpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIHHOCTH 00YYaroIIerocs 1mo OCBOCHHUIO
y4eOHOTO COJepKaHUSI.

3HaHWE XWMHUU CIY)KUT OCHOBOW JUIT (POPMHUPOBAHHS MHPOBO33PEHHS OOYYaIOIIEToCs, €ro
MIPEJICTAaBICHU O MaTepualbHOM €IWHCTBE MHpA, BAXHYIO POJb UrparoT (GopMHUpyeMble XUMUEN
MNPEACTABJICHUA O B3aMMOIIPEBPAIICHUAX JHEPTHUU U 00 OBOJIIOIIMH BEIICCTB B IPUPOAEC, O MYTAX
pelieHus riodaabHbIX MPo0IeM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPbEBOM, SHEPTeTUUECKOH,
MUIIEBOM U IKOJIOTUYECKOM 0€30MacHOCTH, MPOOIeM 3IpaBOOXPaHEHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peaqu3alid BO3MOXKHOCTEH IUIsl caMOpa3BUTHSI U (OPMHUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OpMHpPOBAHHME MBIIIJIEHUSI W TBOPUECKUX CIIOCOOHOCTEH oOyuaroumxcs,
HABBIKOB MX CaMOCTOATEIbHON Y4eOHOU NesTeNbHOCTH, IKCIEPUMEHTANbHBIX U HCCIIEI0BATEIbCKUX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KH3HH, TaK U B IPO(ECCHOHATLHON eI TeNIbHOCTH;

3HAKOMHUT CO CleUr(UKON HaydHOTO MBIILJICHHS, 3aKJIabIBA€T OCHOBBI 1IEJIOCTHOTO B3rJIsSAa Ha
€IMHCTBO MPHUPOJBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TanoM B (JOPMUPOBAHHM €CTECTBEHHO-
Hay4YHOM rpaMOTHOCTH OOy4aIOUINXCS;

CHocoOCTBYeT (JOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJIe, K YEIIOBEKY, BHOCUT CBOW BKJIAJ] B 9KOJOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCSl.

JlanHble HampaBlieHUsSs B OOyYeHHH XHMHH OOECIeuuBalOTCA Creuu(UKond coaepaHus
y4eOHOro mpeaMeTra, KOTOPBIA SBISIETCS IENarorudyeckd aJalTHPOBAHHBIM OTpa)KeHHEeM 0a30BOM
HayKH XUMUU Ha OMPEe/IeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHMs OPHEHTUPOBAH Ha OCBOCHHUE
00y4aroMMHUCS CUCTEMbl TEPBOHAYAIBHBIX IMOHATHH XMMHH, OCHOB HEOPraHUYECKOW XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa coaepkKaHus IPorpaMMbl IO XUMUHU c(pOpMHUpPOBaHA HA OCHOBE CUCTEMHOTO 0/IX0/a
Kk e€¢ u3ydeHuto. CojeprkaHue CKJIaJbIBAETCS W3 CUCTEMbl MOHATHUM O XUMHUYECKOM D3JEMEHTE MU
BEIIECTBE M CHCTEMbI IOHATHH 0 XuMU4eckoi peakuuu. O6e 3TU CUCTEMBI CTPYKTYPHO OPraHU30BaHbI
[0 TPUHIMITY MOCIEI0BATEIbHOIO PA3BUTHS 3HAHUH Ha OCHOBE TEOPETHUECKUX IpEACTaBICHUMN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;



— [lepuonnueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YY€HHUS O CTPOCHUH aTOMa U XUMHYECKOU CBS3H;

— IPEJCTABJICHUN 00 AIIEKTPOIUTUICCKON AUCCOIMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIMPUYECKH TOJYYEHHBIX H
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEIOBATEIBLHO OT OJHOTO YPOBHSI K JIPYrOMYy, BBITIOJHSS
GyHKIMM OOBSCHEHUS W IMPOTHO3UPOBAHUS CBOKMCTB, CTPOCHHS M BO3MOXKHOCTCH MPaKTUYECKOTO
MIPUMEHEHHUSI U TTOTYYCHUS U3Yy4aeMbIX BEIECTB.

OcBoeHme MporpaMMbl IO XHMHH CITIOCOOCTBYET (hOPMHUPOBAHUIO MIPEICTABICHHS O XUMUYICCKOM
COCTAaBJISIIOIIEH HAYYHOW KapTUHBI MUPA B JIOTHUKE €€ CUCTEMHOM MPUPOJIbI, IEHHOCTHOTO OTHOIICHHUS
K HAYYHOMY 3HAHHMIO U METOJIaM IO3HAaHHS B Hayke. M3yueHne XMMUU IMPOUCXOJUT C TMPHUBJICUCHUEM
3HaHUM U3 paHee U3YyYCHHBIX YUeOHBIX MpeaMeToB: «Okpyxaromuii Mupy», «buosorus. 5—7 kmacce» u
«®Dusuka. 7 Kiacey.

[Ipy u3ydeHUM XUMHH TPOUCXOIUT (HOPMUPOBAHHME 3HAHUM OCHOB XHMHYECKOW HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATETHHOCTH YEJIOBEKa W KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOM KYJIbTYphI. 3ajadya y4eOHOTO MpeAMETa COCTOUT B (DOPMUPOBAHUH CHUCTEMBI
XUMUYECKUX 3HAHUUA — BaXHEHUIUX (DAKTOB, MOHATHN, 3aKOHOB M TEOPETHYECKUX IOJIOKEHUH,
JOCTYIHBIX 0000IMIEHNI MUPOBO33PEHYECKOTO XapaKTepa, s3bIKa HAYKH, B MPUOOIICHUH K HAYYHBIM
METOJIaM TIO3HAHUS TPH W3YYCHUH BEIIECTB M XMMHYECKHX PEaKIui, B (POPMUPOBAHUH U PA3BUTHH
M03HABATEIbHBIX YMEHUH U UX IPUMEHEHUH B yUeOHO-TIO3HABATEIbHON U y4eOHO-UCCIIEI0BATENbCKOMN
NESITETFHOCTH, OCBOCHUH TIPaBUJI 6€30TIaCHOTO OOpAIeHUsI C BEIIECTBAaMH B TTOBCEAHEBHOM JKU3HHU.

[Ipn w3ydyeHHH XWMHUU Ha YPOBHE OCHOBHOTO o00Iero oOpa3oBaHHs BaXKHOE 3HAYCHHUE
MpUOOpeNH TaKkue 1eH, Kak:

— (opMHpOBaHHE HHTEUIEKTYAJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K caM00Opa3oBaHMUIO,
COTPYIHHYECTBY, CAMOCTOSATEIbHOMY MPHUHATHIO PEIIeHUH, CIOCOOHOM aganTupoBaThcs K OBICTPO
MEHSIOIIUMCS YCIOBUSM JKU3HHU;

— HampaBJICHHOCTh OOYYEeHHMsT Ha CHCTEMAaTHYECKOE TMPUOOIICHHE OOYJarOIIMXCS K
CaMOCTOSITENIbHOM TO3HABaTEeNbHOM JEATEIbHOCTH, HAYYHBIM METOJaM IO3HaHUS, (OPMUPYIOIINM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— oOecriedyeHHe YCIIOBUW, CHOCOOCTBYIOLIUMX MPUOOPETEHHIO OOYyYalOIMMUCA  OMBITA
pa3HoOOpa3HOM NeATeNbHOCTH, IO3HAHWS U CaMOIMO3HAHHWSA, KIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMITIETEHIIHI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE U1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (hopmupoBanue o61el QYHKIIMOHAIBLHOM U €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH, B TOM YHCIIE
YMEHHUI OOBACHATH W OILICHUBATH SIBIICHUS OKPYXKAIOUIETO MHUpPA, HUCHOJB3Ys 3HAHUS U OIIBIT,
MOJIyYE€HHBIC TPU MU3YYCHUH XUMUU, IPUMEHSTh UX MPH PELICHUHU MpoOiieM B MOBCETHEBHOM XKU3HU U
TPYIOBOM NESATENBHOCTH;

— (opmupoBanue y 0O0y4aromMXCS T'yMAaHUCTUYECKHMX OTHOIICHWH, MOHUMAaHUS IEHHOCTH
XMUMHYECKUX 3HAHUHU Ui BRIPAOOTKU SKOJIOTHYECKHU 11€TIECO00pa3HOTO MOBEACHUS B OBITY U TPYAOBOM
JEeSITEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYXKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMU K OOY4EHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCHHUTAHHUIO Ha
OCHOBE yCBOEHUS O0IIEeYEIOBEYECKIX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HaMpPaBJICHHOCTH JAIbLHEUIIETO 00yUIeHHUSI.

OOmree 4mMcno YacoB, OTBEACHHBIX JUISI M3YyYEHHUS XMMHH HAa YPOBHE OCHOBHOTO OOIIEro
obpa3oBanus, coctaBisier 136 yacoB: B § kinacce — 68 yacoB (2 yaca B HezIem0), B 9 kiacce — 68 yacoB
(2 gaca B HezenO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuun. Posib XUuMuM B )KM3HM 4YeJIOBEKAa. XUMHUS B CUCTEME HayK. Teina u BelllecTBa.
DuU3NYECKUE CBOMCTBA BEIIECTB. ATpErartHoe cOoCTosiHue BeulecTB. [loHsATHE O MeTOnax Mo3HaHHUS B
xumun. Yucreie BemecTBa U cMecr. CriocoObl pa3IecHus CMeCeH.

ATOMBI U MOJICKYJIbI. XUMUYECKUE JIeMEHThl. CHUMBOJIBI XUMHUYECKUX 3JIeMEHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUeHHE.

Xumuyeckas (opmyrna. BaleHTHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTENbHAST MOJIEKYJIApHas Macca. MaccoBas
JI0JISI XHMUYECKOTO JIEMEHTA B COCTMHECHHH.

KonnuectBo BemectBa. Mosib. MonsipHass macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl M YHCIIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHEHHI.

du3nuecKrue U XUMUYECKHUE SIBJICHUSA. XUMUYECKasl peakIus U e€ MpU3HaKu. 3aKOH COXpaHEHUS
MacChl BEIIECTB. XHUMHUYECKHe YypaBHeHUs. Kiaccudukanus XUMHUYECKUX pPEAKIUN (COeTUHEHUS,
pasnoKeHus1, 3aMeleHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOW TIOCYAOW, MpaBWIaMU pabOThl B Ja0OpaTOpud U TNpUEMaMHU
oOparieHus ¢ 1abopaTopHBIM 000PYJIOBaHUEM, H3yUEeHHNE W OTTMCAaHNE (PU3NUECKUX CBOMCTB 00pasIoB
HEOPraHMYECKHX BEIIeCTB, HaOmoaeHNe (u3udeckux (TIaBJIeHHUE BOCKA, TAasHUE JIbJa, paCTUpaHHUE
caxapa B CTYyIKe, KUIMIEHHWE U KOHJEHCAlUs BOJbI) U XMUMHYECKUX (TOPEHHE CBEUYH, MPOKATUBAHUE
MEIHOW TIPOBOJIOKH, B3aUMOJCHCTBHME MeJa C KHCIOTOW) SBICHUN, HAONIOJACHHE W OTHCaHHE
MPU3HAKOB TIPOTEKAHHWS XWMHYECKUX peakuuii (pa3joKeHHe caxapa, B3aMMOJICUCTBHE CEpHOU
KHCJIOTHI C XJIOpuaoM Oapwusi, pasnoxkenue runpokcuaa meau (1) mpu HarpeBanuu, B3auMojeiicTBIE
xene3a ¢ pactBopom cosr Menu (1), m3ydenne cnocoOoB pa3aeieHruss CMECei: ¢ TIOMOIIBI0O MarHUTa,
¢bunbTpoBaHUE, BBIMAPUBAHUE, TUCTHIUIALMS, Xpomarorpadusi, MpPOBEIECHHUE OUYHUCTKU MOBAPECHHOU
COJIM, HaONIOJICHUE U OINHCAaHUE pPe3yJIbTaTOB MPOBEACHUS OIbITa, WLIIOCTPUPYIOLIETO 3aKOH
COXPaHEHHUS MACChl, CO3JaHUE MOJIee MOJIEeKY (IIapOCTEPKHEBBIX).

Baxueiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3gyx — cmech raso. CocrtaB Bozayxa. Kucimopox — 37€MEHT M MpPOCTOE BELIECTBO.
Haxoxpaenue kuciopojna B mpupoje, (QU3MYECKHe W XUMHUYECKHE CBONCTBA (peakiMu TOPEHHS).
Oxcupnpl. Ilpumenenne kucnopona. CrocoObl mMoyuyeHUss KuUciIopoaa B Jaboparopuu U
npoMelieHHocTu.  KpyroBopoT kucnopona B mpupoae. O30H — ammoTpomHas MoaubUKanus
KHCJIOpO/1a.

TemmoBoit 3ddekT XuMUYECKOW peakiuu, TEPMOXUMHUYECKHUE YpaBHEHHUSA, 0JK30- H
SHAOTEPMHUUECKHE PeakUru. TOIIMBO: yroyib U METaH. 3arps3HEeHUE BO3AyXa, YCUIIEHUE MTAPHUKOBOTO
addekTa, pa3pylieHre 030HOBOTO CJIOSI.

Bonopon — snemeHT u mpocTtoe BemecTBo. Haxoxknenue Bogopoaa B mpupoie, pusudeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI MomydeHus. KucnoTe! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl M0 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBolictBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHble U
HEHACBIIIIEHHbIE pacTBOpbI. PacTBOpUMOCTh BelecTB B Boje. MaccoBasi J0Jis BEIIECTBA B PAaCTBOPE.
Xumuyeckue cBoiictBa BOoAbl. OcHOBaHus. Poib pacTBOpOB B NpHUPOAEC M B JKU3HU YEJIOBEKA.
KpyroBopoT Bojibl B ipupoe. 3arpsi3HeHrne TpUpoAHbIX BoA. OXpaHa U OUKMCTKA MPUPOJAHBIX BOJI.



Knaccudukamuss Heopranmudeckux coenuHeHuit. Oxcunpl.  Kiaccupukamus — OKCHIOB:
cojeoOpa3zymome (OCHOBHBIC, KHUCIOTHBIE, aMmdoTepHble) U HecojeoOpasyromme. Homenkiatypa
oKcu10B. PU3NUECKUE U XMMHUECKHE CBOICTBAa OKCcUIOB. [losyueHue okcuios.

OcnoBanmst. Krnaccupukanust OCHOBaHMIA: INENOYM W HEPACTBOPHUMBIC  OCHOBAHMSL.
Homenknarypa ocHoBaHui. @usnyeckne W XUMHYECKHE CBOWCTBAa OCHOBaHuW. llosydeHue
OCHOBaHUH.

Kucnortel. Knaccudpukanus kuciaor. Homenknmatypa kucinor. Pusndeckne M XUMHUECKHE
cBoiicTBa kuciot. P aktuBHoctn metayuioB H. H. bekerosa. Ilosmydenue kucior.

Conu. Homenknarypa coneil. @u3nueckue U XuMuieckue cBoiictsa cosieil. [lonyuenue coseit.

I'enernueckas cBsA3b MEXAY KiacCaMU HEOPTraHUYECKUX COEAUHEHUN.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpeAeNeHUEe COJEepkKaHUs KUCIOpOoJa B BO3JyxXe, IOJyde€HUE, coOupaHue,
pacro3HaBaHME€ U HW3Y4YEHHE CBOMCTB KHCJIOpOJa, HAOMIOJCHHE B3aUMOJCHCTBUS BELIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HMKHOBEHHSI M IpEKpalleHUs ropeHus (1moxapa), O3HAKOMIIEHHE C
oOpa3liaMu OKCHJIOB M ONMCAHHWE UX CBOICTB, MOJIyu€HUE, cOOMpaHMe, paclio3HABaHUE U H3Yy4eHHE
CBOMCTB BOJOpoJa (ropeHue), B3aumojeicTBue Bogopona c¢ okcuaom wmenu (Il) (Bo3moxHO
WCIIOJIb30BAaHUE BHUJCOMATEpUATIOB), HaOMIOIeHHe O00pa3loB BEMIECTB KOJIMYECTBOM | MOJb,
UccleIoBaHHEe 0COOEHHOCTEN PacTBOPEHMSI BELECTB C Pa3IMYHOW PacTBOPUMOCTHIO, TPUTOTOBJICHHE
pacTBOPOB C OMPEACIEHHON MacCOBOW J0JIEM pacTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBHE BOJBI C
MeTajylaMu (HaTpueM M KajblueM) (BO3MOKHO HCIOJb30BaHUE BHUIECOMATEPUANIOB), UCCIIEJOBAHUE
00pa3l0B HEOPraHMYECKHWX BELIECTB pa3IUYHbIX KJIAcCOB, HAOIIOACHHE W3MEHEHUS OKpacKu
WHJIMKATOPOB B PacTBOpAaX KHUCJIOT W IIeJouYed, u3ydeHue Bi3ammonencTBus okcuma memu (1) ¢
pacTBOPOM CEpHOM KHCJIOTHI, KHUCIOT C METaJUlaMHU, pPEaKUUid HeUTpaiu3aluuu, IMOJTy4YeHUe
HEPACTBOPUMBIX OCHOBAaHWW, BBITECHEHHME OJIHOTO MeTajula APYTMM W3 pacTBOpa COJIM, PELIECHUE
SKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BakHelnme Ki1accsl HEOPraHMYEeCKUX COSAMHEHUIN.

Iepuonuveckuii 3akoH u Ilepmoamyeckasi cucremMa xumuuyeckux 3jemento I H.
MenpgesneeBa. CrpoeHue aroMoB. XHMHYeCKasi CBsA3b. OKHCJIMTENbHO-BOCCTAHOBHMTE/IbHbIC
peakuuu

[lepBrie MOMBITKH KiIacCU(UKALIMM XUMUYECKHX 3J1eMeHTOB. [loHATHE O Tpymnmax CXOJHBIX
3JIEMEHTOB (ILIEJOYHbIE U IIEJOYHO3EMENIbHbIE METaJlIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIE OKCUIBI U TUAPOKCH/IBI.

[Tepuonuueckuii 3akoH. [lepuoauyeckas cucrema xumudeckux siaeMeHToB [l. M. Menpaeneena.
Kopotkonepuoanas u pmuHHonepuoanas Gopmsl [leproandeckoit CHCTEMbI XUMUYECKUX SJIEMEHTOB
. U. Menneneesa. Ilepuonsl u rpymnmbl. DU3MYECKUH CMBICI IOPSAJKOBOTO HOMEpPA, HOMEPOB
MepUOJA U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB atroMHbIX sjaep. M3oTombl. DnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
00o0J104ek aromMoB mepBbIxX 20 xumuueckux snemeHToB I[lepuoanueckoit cucremsr /. . Menneneesa.
XapakTepucTuKa XUMHYECKOTO 3JIeMEeHTa MO ero noJioxkeHuto B llepuommyeckoit cucreme [I. U.
Menpneneesa.

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XMMHYECKHUX 3JIEMEHTOB, METANIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.

3nauenue [lepmonnueckoro 3akoHa u Ilepuonnyeckoil CUCTEMbI XMMHUYECKHX DJIEMEHTOB IS
pa3BuTUsA HayKku U npakTuku. [. . Mennenees — yu4€HbIil U TpaXXJaHNH.

Xumuueckasi cBsa3b. KoBaneHTHas (TIONSpHAS M HEMOJIAPHAs) CBsI3b. DJIEKTPOOTPUIIATEIILHOCTD
XMUMHUYECKUX 371€MEHTOB. VIOHHas CBSI3b.



Crenenb okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. lIporecchl OKUCIEHUS U
BOCCTaHOBJIEHUsA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenn .

M3y4eHHE 00pa3loB BEIIECTB METANIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCHIA IIUHKA C
pacTBOpaMu KHUCJIOT U IIEJI0YEH, MPOBEIECHUE OIBITOB, WLTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO -
BOCCTAHOBUTEJIbHBIX PEaKIUi (TOpEHUE, PeaKlluy Pa3ioKeHHs, COCTUHEHNUS).

Mesrcnpeomemmnunie céazu

Peanuzarust MeXIpeIMETHBIX CBSI3€M NMPU MU3yYEHUU XUMHUU B 8 KIIACCE OCYILECTBIIETCS Yepes
WCIIOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK M TOHSATUH, SBISIOMIUXCS
CHUCTEMHBIMU IS OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKIIA.

OO0mue ecTecTBEeHHO-HAYYHBbIC TOHSTHS: HAay4HbIH (DaKT, TUIOTE3a, TEOpHs, 3aKOH, aHaJu3,
CUHTE3, KiIaccuuKaIus, nMepuoJuIHOCTh, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIMPOBAHNUE, U3MEPEHUE,
MO/IETb, SIBJICHUE.

dusnka: marepus, aroM, DOJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIUA, HU30TOIBI,
PaIMOaKTUBHOCTD, MOJICKYJIA, DJIEKTPUUECKHUM 3apsij, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE
BEIIIECTBA, ra3, PU3NYeCKre BEINYNHBI, €IUHUIIBI H3MEPEHHUS, KOCMOC, TUTAHETHI, 3BE3/161, CoTHIIE.

buonorus: ¢porocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIC MOPOJIBI, MOJE3HBIE HCKOMAEMEIE,
TOILJIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peakius

[Tepuonnueckuii 3akoH. [lepuoauyeckas cucrema xumuueckux snemeHtoB [[. Y. Menzaeneena.
CrpoeHue aToMoB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB XHMHUYECKHX JJIEMEHTOB IMEPBBIX TPEX
MEepPUOJIOB, Kaius, KalbliUd W UX COEIWHEHUH B COOTBETCTBUU C TOJOXKEHHEM D3JIEMEHTOB B
[Tepuoanueckoit cuctemMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHAbI XMMHYECKOW CBSI3M. THUIBI KPUCTAIMYECKUX PELIETOK,
3aBHCHUMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAIUIMUECKON PEIIETKU U BUJA XUMUYECKON CBS3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHWYeCKUX BellecTB. XUMUYECKUE CBOMCTBA BELIECTB,
OTHOCSIIMXCS K pa3jMYHbIM KJlaccaM HEOPraHM4eCKMX COEJAMHEHUN, TeHeTHYecKas CBA3b
HEOPraHMYeCKUX BEIIECTB.

Knaccudukanuss XMMHUECKUX pEaKIHMi MO pa3IMYHbIM MpU3HAKaM (10 YHCIy U COCTaBy
YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHUIO CTENEeHEH OKUCICHUS
XMUMHUYECKUX SJIEMEHTOB, TI0 OOpPaTUMOCTH, MO yYacCTHIO KaTalu3aropa). DK30- U SHIOTEPMHUYECKUE
peaxiuu, TepMOXUMUYECKIE YPAaBHEHUS.

[Tonsitne o ckopocTH XxuMuyeckoil peakiuu. [loHarue o0 oOpaTUMbIX M HEOOpPaTHUMBIX
XUMHUYECKUX peakuusax. [[oHATHE O TOMOTEHHBIX M TeTepOreHHbIX peakuusax. [loHsTHe 0 KaTanuse.
[TonsitTne o xuMuueckoM paBHOBecHU. DAKTOPHI, BIUSIONINE HA CKOPOCTh XMMHUYECKOW peakiuu U
MOJIOKEHHE XUMHUYECKOTO PAaBHOBECHUSL.

OKHUCAUTENFHO-BOCCTAHOBUTENFHBIE  PEaKIMH,  DIEKTPOHHBIM  OajaHC  OKHCIUTEIHHO-
BOCCTaHOBUTENHHOU peakinu. CocTaBiIeHHE YPaBHEHHH OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIHii
C UCMOJIb30BaHUEM METO/1a HJIIEKTPOHHOTO OanaHca.

Teopuss 3MEKTPOIUTHUYECKON AMCCOLMALMHU. OJIEKTPOJMTHI U HEIEKTPOJUTHL. KaThoHsI,
aHUOHBI. MeXaHu3M AMCCOIMAIMN BEUIECTB C Pa3NUYHBIMU BUAAMH XUMHUYECKOW cBs3H. CTeneHb
mucconuanuu. CUIbHBIE U c1a0ble SJeKTPOIUTHI.

Peakuuu woHHOTO OOMEHa. YCIOBHS TpPOTEKAaHUS pEaKUUd HOHHOTO OOMeHa, TOJHBbIE H
COKpall€HHbIE HOHHBIE YypaBHEHHUs peakuuil. CBOICTBAa KHUCIOT, OCHOBAaHMW U COJIeH B CBETe



MIPEJICTaBICHUA 00 PIEKTPOTUTHICCKON nucconmanuu. KauecTBeHHbIe peakiui Ha oHbl. [loHsTre o
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHUE C MOJEISAMHU KPUCTAJUIMUECKUX PEIIETOK HEOPTaHWYECKUX BEIECTB — METAJJIOB
U HeMeTauioB (Tpadura M anmasa), CIOXKHBIX BEHIECTB (XJopuja HATpHs), HCCICAOBAHHE
3aBUCHUMOCTH CKOPOCTH XMMHUYECKON PEaKLMH OT BO3AECHUCTBUS Pa3IMyYHBIX (AaKTOPOB, HCCIEA0OBaHUE
AJIEKTPOIPOBOJHOCTH PAcTBOPOB BELIECTB, Ipollecca AUCCOLMAIMM KHUCJIOT, IIeJoued U cojel
(BO3MOYKHO HMCHOJb30BaHUE BUJIEO MATEpUasOB), IPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIUX TPU3HAKU
MPOTEKaHUs pPeaKIuii HOHHOrOo oOMeHa (0Opa3oBaHHE OcCa/iKa, BBIICICHUE Ta3a, 00pa3oBaHUE BOJbI),
OMbITOB, WJUIIOCTPUPYIOIIMX IPUMEPHl OKHUCIMTEIbHO-BOCCTAHOBUTENIBHBIX pEAaKUMM (ropeHue,
peakuuu pasjioKEHUs, COEAMHEHHS), pAClO3HAaBaHWE HEOPraHMYECKHX BEIIECTB C IOMOIIBIO
KAayeCTBEHHBIX pEaKlUil Ha MOHBI, PEellIEHNE SKCIIEPUMEHTAJIbHBIX 3a/1au.

HemeTtajuibl u MX coeIUHEHUS

OOmas xapakTepucThka rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucinenud. CTpoeHHe U (QU3MYECKHE CBOMCTBA MHPOCTBIX BELIECTB — TaJOr€HOB. XUMHUYECKHE
CBOMCTBa Ha TMpuMepe Xjiopa (B3aUMOJEWCTBHE C MeTalylaMH, HEMETaUlaMM, IIeJI0YaMH).
Xnoposojopoa. CossiHast KUCIIOTa, XMMHYECKHUE CBOMCTBA, MOTy4YeHUe, puMeHeHue. JlelicTBrue xiopa
1 XJIOPOBOJIOPO/Ia HAa OPTaHU3M uesloBeka. BaxkHeile XIopuapl U UX HaX0XKJI€HUE B TIPUPOJIE.

OObmass xapaktepuctuka dieMeHTOB VIA-rpynmbel. OcoOGEHHOCTHM CTpPOEHHUSI aTOMOB,
XapakTepHble cTeneHH okucieHus. CTpoeHue U (pru3nueckre CBONCTBA MPOCTHIX BELIECTB — KUCIOPOAa
U cepbl. AJUIOTPONHBICE MOIU(MUKAIIUK KHCIOpOoJa € cepbl. XHMHYECKHE CBOWMCTBA CEPBHI.
CepoBonopoa, crpoeHue, ¢puzndeckue U XUMHUYeckue cBoiicTBa. OKCUIBI Cepbl KakK MpeACTaBUTEIN
KUCIOTHBIX OKcuIoB. CepHas KHUCIIOTa, (GU3MYECKHME U XUMHUYEcKHe CBoiicTBa (0oOmue Kak
MpeJICTaBUTENs Kiacca KHCIOT M crneuuduyeckue). XUMHUECKHE peakIUy, Jiexalue B OCHOBE
MIPOMBIIIJICHHOTO CIOCO0a MOJIyIeHHS CEPHOU KUCIOTH. [IpumeHenue cepHoii kuciaoTel. Cou cepHOit
KHUCJIOTBHI, KaUeCTBEHHAas peakius Ha cynbdar-uoH. HaxoxaeHue cepsl U €€ COeUHEHHI B MPUPOJE.
XUMUYECKOE 3arpsi3HEHUE OKpYXKaloUleil cpeAbl COEIUHEHHSIMHU cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEeHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MpeI0TBPAILCHUSI.

OO6mass xapakrepuctuka ds1eMeHTOB VA-rpynnbel. OCOOEHHOCTH  CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHS. A30T, paclpoCTpaHeHue B Ipupone, GuU3NYecKue U XUMUYECKHE
cBoiictBa. KpyroBopoT azora B mpupoie. AMMHUAK, €ro (QHU3MYECKHMEe U XUMHUYECKHE CBOMCTBA,
nostyueHue u npumeHenue. Coaum aMMOHHUS, UX (U3MYECKUE U XMMHYECKHE CBOMCTBA, MPHUMEHEHUE.
KauecTBeHHast peakiusi Ha HMOHBI aMMOHHS. A30THas KHUCIOTa, €€ ToJydeHue, (usmueckue u
XMUMHUYECKHE CBOMCTBa (00ImIMe Kak TMpeACTaBUTENs Kjacca KHCIOT M Clenu(UuYecKue).
Hcnonb3oBaHue HUTPATOB M COJIEH aMMOHHS B KaueCTBE MUHEPAIbHBIX yI0OpeHHil. XuMmMudeckoe
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCTUHEHHUSIMH a30Ta (KUCIOTHBIE JOXAU, 3arps3HEHHE BO3IyXa,
nmouBsl ¥ BojoéMoB). dochop, ammorponHsie Mogudpukanuu dochopa, GuU3HUESCKHE U XUMHUESCKHE
cBoiictBa. Oxcun ¢ocdopa (V) u docdhopnas kucnora, ¢uznyecKue U XUMUYECKHE CBOWCTBA,
nonyuenue. Mcnonp3zoBanue GocdaroB B KauecTBE MUHEPAIBHBIX YIOOPEHUIA.

O6mas xapaktepuctuka dieMeHTOB IVA-rpynmbel. OcOOGEHHOCTH CTpPOEHHUST aTOMOB,
XapaKTepHbIE CTENEeHU OKUCICHHS. YTIepoJ, aUIOTPOINHbIE MOIU(UKALNU, PACHPOCTPAHEHUE B
npupoje, (pusnueckue M XUMHUYECKHe cBOMCTBa. AzacopOuus. KpyroBopor yrieposa B mpupoje.
Oxcuapl yrieponaa, ux (pu3mdeckrue W XUMUYECKHE CBOICTBa, JEWCTBUE Ha KUBBIE OPraHU3MBI,
MOJy4eHHe W TPHMEHEHHE. DKOJIOTHYECKHe NpOoOJIeMbl, CBs3aHHbIE ¢ okcuaoM yriepona (1V),
TUNOTEe3a rI00aIbHOTO TOTETICHHUS KIIUMaTa, MapHUKOBBIN d(h(dekT. YronbHas KHCIOTa U €€ COJH, UX
¢duznueckue M XHUMHYECKHE CBOMCTBA, MOJNydyeHHWE M MpHMeHeHue. KadecTBeHHas peakmusi Ha



kapOoHaT-uoHbl. Mcmonp3oBaHne KapOOHATOB B OBITY, MEAMLMHE, MPOMBIIIICHHOCTH M CEIbCKOM
XO35HCTBE.

[lepBoHayanbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHHSX yriepoaa (MeTaH,
3TaH, OJTHWJEH, AaleTWIeH, OJTaHOJ, TJHMIEPHH, YKCyCHas Kuciorta). llpupoaHble HCTOUYHUKH
YII€BOJOPOJOB (YTroyib, IPUPOAHBIA Ta3, HEPTh), MPOAYKTHI HX MepepaboTKu (OCH3MH), X POJIb B
OBITY 1 TpOMBIILIEHHOCTH. [oHATHE 0 OMOJOTMYECKH BayKHBIX BEHIECTBAX: KUPAX, OEIKaX, YriIeBo1ax
— M WX pOJHM B JKU3HU YelOBeKa. MaTepuaqbHOE EIWHCTBO OPraHMYeCKMX W HEOPraHMYECKHX
COCIMHEHUM.

Kpemnuid, ero ¢usnueckiue ¥ XMMHUYECKHE CBOICTBA, MOJTydeHHe U npuMeHeHue. CoennHeHHs
KpeMHusi B npupone. OOmue npencrasienus o0 okxcuae kpemHus (IV) v KkpeMHHEBOM KHUCIOTE.
Cunukatel, MX UCIIOJIB30BaHUE B OBITY, B IIPOMBIIUICHHOCTH. BakHEHIIINEe CTPOUTENBHBIE MAaTEPUAIIBI:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, >jkene300eToH. I[IpoOrembl 0€30MacHOTO HMCMOJIB30BAHUS
CTPOMTENBHBIX MATEPHAJTIOB B TIOBCEAHEBHOM KHU3HH.

Xumuueckuii Ikcnepumenm:

n3ydeHre O0Opa3OB HEOPraHWYECKHUX BEUIECTB, CBOWCTB COJSIHOM KHCIOTBHI, TPOBEICHHE
Ka4eCTBEHHBIX pEaKIMil Ha XJIOPHUA-WOHBI M HAONIOJEHHE TPU3HAKOB WX TPOTEKAHWS, OIBITHI,
oTpakaromme (QHU3NUECKHe W XHUMHUYECKHE CBOWCTBA TaJIOTEHOB M WX COCAMHEHHWH (BO3MOXKHO
UCIOJIb30BAHME BHJIEOMATEPHANIOB), O3HAKOMJIEHHE C oOpa3laMu XJOpUJOB (TaJOreHHJIOB),
O3HaKOMJICHWE ¢ oOpasmamMu ceppl Hu €€ COeNMHEHWSIMH (BO3MOXKHO  HCIIOJIb30BaHHE
BHJICOMATepHasIoB),  HaOJIOJeHWE  TMpolrecca  OOyrJiMBaHUS ~ caxapa  MOJa  JISHCTBHEM
KOHLIEHTPUPOBAHHON CEpHOI KHUCJIOTHI, M3y4EHHE XUMHUYECKHX CBOWCTB pPa30aBIIEHHOW CEpHOI
KHUCJIOTBI, TPOBEJCHHE KAueCTBEHHOM peakuuu Ha cyabdaT-uoH U HaAOMIOJeHHE Mpu3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (U3MYECKUMU CBOWCTBaAMHU a3oTa, (ocdopa W HUX COCAMHEHHI
(BO3MOXHO HCTIOJB30BAaHUE BHUCOMATEPUAJIOB), 0Opa3liaMu a30THBIX U (ocopHBIX ymoOpeHwid,
MoJIyueHue, coOrpaHue, paclo3HaBaHUE M W3Y4Y€HHE CBOMCTB aMMHUaka, MPOBEJIEHUE KAaueCTBEHHBIX
peakiuii Ha MOH aMMOHHS U (pocdaT-uOH U U3ydeHHE MPHU3HAKOB HUX MPOTEKAaHUs, B3aUMOJCICTBHE
KOHLIEHTPUPOBAHHON a30THOW KHUCIOTHI C MeAbl0 (BO3MOXKHO HCIOJB30BAaHUE BUICOMATEPHUAJIOB),
U3y4YeHHE MOJeliell KpUCTAIUTMYEeCKUX pemEToK anMasa, rpadura, ¢QymiepeHa, 0o3HaAKOMIIEHHE C
MPOLIECCOM  aAcOPOLIMU  PAacTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIJIEM U  YCTPOICTBOM
MPOTUBOTa3a, MOJy4YeHHe, COOMpaHHe, paAclO3HABaHHE W H3Y4YECHHE CBOICTB YIVIEKHCIOTO rasa,
MIPOBEJICHUE KAueCTBEHHBIX peakluid Ha KapOOHAT M CHIIMKAT-HOHBI M H3yYEHUE MPU3HAKOB HX
MPOTEKAHUS, O3HAKOMJIEHME C  MPOAYKIHEH  CHUIMKATHOW  MPOMBIIUIEHHOCTH,  pElICHHE
AKCIEPUMEHTAJIBHBIX 3334 10 TeMe «BakHele HeMeTaIbl U UX COSIUHEHUSD).

MeTtanjibl M UX COeTMHEHUS

OO0mas xapakTepuCcTHKa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU UX TOJIOXKEHUS B
[Tepuoauueckoii cucreMe xumudeckux snemeHToB J[. M. MenneneeBa u crpoenus aromoB. CTpoeHue
MeTaJioB. MeTtaynueckasi CBsI3b U METaJUIMYECKasi KpUCTAITNYECKasi pemETKa. DIEKTPOXUMHUUECKUN
psan HampsbDkeHud MetaiuioB. Dusnueckue M XMUMHUYECKHE CBOMcTBa MeTaymioB. OOmue crnocoObl
NoJTy4eHus: MeTaisioB. [ToHsTHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3HH.
CnutaBsl (cTasib, UyryH, JIOPATIOMUHHMNA, OpOH3a) M UX IPUMEHEHHE B ObITY U IPOMBIIIIICHHOCTH.

[lenounsle Metamibl: nojoxeHue B Ilepuonuyeckoil cucreme xumuuyeckux snemeHtos 1. U.
MeHeneeBa, CTpOCHHE MX aTOMOB, HAaXOXJAeHUE B mpupojie. Dusnueckue U XMMHUYECKHE CBOWCTBA
(Ha mpumepe HaTpus W Kanus). OKCUABI U TUIAPOKCUBI HATpus M Kanud. IIpumMeHeHue menodHbIX
METaJUIOB ¥ UX COETMHEHUH.

[lenouHo3emMenbHbIE METAIIBl MarHUM M KajblMid: mojoxeHue B [lepuoandeckoi cucreme
xuMudeckux siemeHtoB [I. W. MenzeneeBa, cTpoeHHME HX aTOMOB, HAaxXOXKJEHHE B MPUPOJE.



du3nyecKkrue U XMMUYECKUE CBOMCTBA MarHus W Kajaplivsa. BakHeimme coeqnHeHns Kaablius (OKCHI,
THIIPOKCUT, cOJH). JKECTKOCTD BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxenue B Ilepuonnueckoi cucreme Xxumudeckux dneMmenros I .
MenneneeBa, CTpoeHHE aToMma, HaxOXAEHHWE B mpupoac. PuU3nMUecKMe M XUMHUYECKHE CBONCTBA
anmoMuHMS. AM(OTEpHbIE CBOMCTBA OKCH/IA U THPOKCHUIA AITFOMUHHUSL.

Kenezo: nomoxenue B llepuoanueckoin cucreme xumuueckux sneMeHtoB [l. 1. Menneneena,
CTpPOEHHE aToMa, HaxOXJAeHue B mnpupoje. Pusznueckue U XMMUYECKHE CBOWCTBa xeneza. OKCuupbl,
ruapokcuabl v conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u noyryueHue.

Xumuueckuit sIkcnepumenm:

O3HAaKOMJICHHE C 00paslamMi METAJJIOB W CIUIABOB, MX (PM3MYECKUMH CBONCTBAMH, M3y4ECHUE
pe3ynbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO MCIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH
B3aUMO/ICHCTBUS OKCHUJIA KAJIbLIUS U HATpUs C BOJOW (BO3MOJKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
HCCIIEJOBAaHUE CBOMCTB KECTKOW BOJBI, Mpollecca TOPEHUs ejne3a B KHUCIOpoAE (BO3MOXKHO
UCIOJIb30BAHME BHUEOMATEPUATIOB), NPU3HAKOB NPOTEKAHUS KAYECTBEHHBIX pEaKIUil HAa HOHBI:
MAarHus, Kajablus, aTlOMUHUA, HHKa, xene3a (1) u xenesa (111), meau (I), HabmoaeHne 1 onUcaHue
MIPOLIECCOB OKpAIIMBaHUS IUIAMEHH MOHAMM HATpHsl, Kajdus U KaiblHs (BO3MOXHO HCIIOJIb30BAHUE
BHJIEOMATEpPUAJIOB), HCCIeIOBaHUE aM(pOTEPHBIX CBOWCTB THJAPOKCHIA AIIOMHHMS M THAPOKCHIA
LIMHKa, pelIeHNe 3KCIIEpUMEHTANIbHBIX 3ajau 1o TeMe «BaxkHele MeTaibl ¥ X COETUHEHUSD.

XuMHS M OKPYKAIOLIAS cpeaa

BemectBa M MmaTepuanbl B INOBCEIHEBHOM KU3HU ueloBeKa. be3omacHoe HCMOIb30BaHHE
BEIIIECTB U XUMUUYECKHUX PeakIuii B ObITy. [lepBas momMoIb Mpyu XUMUYECKUX 0XKOTaX M OTPABICHUSIX.

XUMHYEeCKOe 3arpsi3HEHUE OKpyKarouleil cpenbl (mpenenbHas IOMyCTHMasl KOHIIEHTpAIHs
BemecTs, najiee — [1JIK). Poias xumMun B perieHun 3K0JIOTHIECKUX TPOOIeM.

Xumuueckuit IKcnepumenm:

M3ydeHue 00pasroB MaTepUaoB (CTEKIIO, CIIJIaBbl METAJIJIOB, MOJUMEPHBIC MaTEPHAIBI).

Mesrcnpeomemmwie ceasu

Peanu3zanust MeXIpeIMETHBIX CBSI3€HM IPU U3YUYEHUU XUMUU B 9 Kilacce OCYILIECTBISIETCS Yepes
UCIIOJIb30BAHME KaK OOMIMX €CTeCTBEHHO-HAYYHbIX TOHSTUN, TaK W TOHSATUH, SBISIOUIUXCS
CUCTEMHBIMU JJIS1 OT/JICJIbHBIX TPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAY4YHbIE MOHSTHS: HAay4dHbIH (akT, TUIoTe3a, 3aKOH, TEOpUs, aHAJIM3,
CUHTE3, KJacCU(pHUKaIus, IEPUOAUYHOCTb, HaOIIOIEHUE, IKCIEPUMEHT, MOICIUPOBAaHUE, NU3MEPEHNUE,
MOJEeNb, SIBJICHHUE, TApHUKOBBIHN 3(D(PeKT, TEXHOIOTHsI, MaTepPHAIIBI.

Oduzuka: Marepus, aroM, OJIEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIUA, H30TOIbI,
PaMOaKTUBHOCTh, MOJIEKYIIA, JCKTPUUYECKUN 3apsijl, MPOBOJHUKHU, MOTYIPOBOJIHUKH, AUIICKTPUKH,
(GOTORNIEMEHT, BEIIeCTBO, Teio, OOBEM, arperaTHoe COCTOSHUE BEIIeCTBA, Tra3, pacTBOp,
PacTBOPUMOCTb, KpUCTAITNYECKas! PelIETKa, CIUIaBbl, (PU3MUECKUE BETUYHMHBI, €AMHULIBI U3MEPEHUS,
KOCMHMYECKOE IMPOCTPAHCTBO, IIJIaHEThI, 3BE3/1bI, COJIHLIE.

buonorus: ¢orocunres, npixanue, Ouochepa, HSKOCHUCTEMa, MHUHEpajbHbIE YIOOPEHUS,
MHKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MIMTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, runpochepa, MUHEpabl, TOPHBIE TMOPOJIBI, IMOJIE3HBIE HCKOIAaeMBbIe,
TOIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI IO XHMMHMHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHS ITPOrPAMMbI OCHOBHOTO OOIIET0 00pa30BaHUS IOCTHIAFOTCS
B X0JIc OOYYCHHs XMMHUHU B CMHCTBE Y4COHOH M BOCHHMTATEIBHOH JEATEIBHOCTH B COOTBETCTBUU C
TPAIMIUOHHBIMH POCCHACKUMH COLIMOKYJIbTYPHBIMH U JIyXOBHO-HPAaBCTBCHHBIMH IIEHHOCTSMH,
OPUHATBIMA B OOIIECTBE MpaBMJIaMH W HOPMAaMM IIOBEICHUS M CIIOCOOCTBYIOT Ipoleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMATU3AIIMN O0YUYaFOIIIXCS.

JIMYHOCTHBIE PE3yJbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCSI CUCTEMOM
MO3UTUBHBIX IICHHOCTHBIX OPHUEHTAIMA M PACIIUPEHHE OIBITA JCATCIHLHOCTH Ha € OCHOBE, B TOM
YHCIIe B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

[ICHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHUS XUMHYECKOW HAyKd B IKA3HH COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTH BIAJIETh JOCTOBEPHON HWH(pOpMAIMEil O TMepefoBbIX JAOCTHIKCHHSIX U OTKPBITHIX
MHUPOBOI M OTEUECTBEHHON XUMHHM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTPOWCTBE MHUpa U
o0111ecTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

OpPEJCTABICHUS O COIMAIBHBIX HOPMax U MPaBWIAX MEKIMYHOCTHBIX OTHOUIICHHH B
KOJIJICKTHBE, KOMMYHUKATHBHOW KOMITETeHTHOCTH B 0O0IIIECTBEHHO MOJIC3HOMH,
y4eOHONCCIIEIOBATENECKONW, TBOPYECKOH W JAPYrMX BHJIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOW JEATEIBHOCTH IPU BBIOJHEHWH Y4YeOHBIX, ITO3HABATEJIBHBIX 3a/ad,
BBIITOJTHEHUN ~XUMHYECKHX OKCIEPHMEHTOB, CO3JaHMM YYEOHBIX TPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHMMAHUIO M B3aUMOIOMOIIM B Tpolecce 3TOW y4eOHOH MAeATeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IMOBEJCHUE M MOCTYNKH CBOMX TOBAPHIIEH C IMO3WIMU HPABCTBEHHBIX M IPABOBBIX
HOPM C Y4€TOM OCO3HAHUS MOCIIEICTBUH TTOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33pPEHYECKUE NPEICTABICHUS O BEIIECTBE M XUMHUYECKOH PEaKIUH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO DPa3BHTHs HAyKH M COCTaBJISIOIIME OCHOBY ISl TOHMMAaHHS CYIIHOCTH
HAYYHOW KapTHHBI MHpA, IMPEJCTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS IPUPOJIBL,
B3aMMOCBS35X YEJIOBEKa C IPUPOIHON CPERO, O POJIM XMMUH B IOZHAHUU 3TUX 3aKOHOMEPHOCTEH;

NO3HaBaTeJIbHbIE MOTHBBI, HANpaBJICHHbIE HA TIOJyYCHHE HOBBIX 3HAHUH 1O XUMHH,
HEOOXOoJMMbIe Ui OOBSCHEHHs HAONIONAaeMbIX TIPOIECCOB W  SIBJICHUH, IO3HABATEIBHOM,
MHQOPMAIIMOHHOW W YUTATENBCKON KYJIBTYPbHI, B TOM YHCIIC HABBIKOB CAMOCTOSATEILHOIN pabOTHI C
y4eOHBIMH ~TEKCTaMH, CIIPABOYHOH JIUTEPAaTypOH, MOCTYIIHBIMH TEXHHYECKUMH CpEICTBAMH
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYEHHIO W TMO3HAHHIO, JI0003HATEIbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMI0, MPOCKTHOW MW WCCIEIOBATEIbCKON JIESTEIBHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHME LIEHHOCTH JKH3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0pPOBBIO, YCTAHOBKU Ha
3I0POBBIN 00pa3 >KU3HHU, OCO3HAHUE TMOCIECACTBUN M HENPUSATHE BPEIHBIX MPHBBIUEK (YIOTpEeOICHHS
aJIKOTOJIS, HAapPKOTHKOB, KYpPEHHUs), HEOOXOIUMOCTH COONIOACHUS NpaBHJI OE30MacHOCTH TIPH
oOpallleHNH C XMMUYECKIMH BEIIECTBAMH B OBITY U peabHOM KHU3HU;

5) TpyA0BOro BOCIIMTAHUSI:



MHTEPEC K MPAKTUIECKOMY H3yUeHUIO Tpodeccuii U Tpyna pa3ImyHOTO PO, YBAKEHUE K TPYAY
U pe3yibTaTam TPYJOBOH JEATEIbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUI
0 XUMUH, OCO3HAHHBIA BBHIOOP WHIWBUIYATHHONW TPACKTOPUU MPOJIOJDKEHUS 00pa30BaHUs ¢ yUETOM
JMYHOCTHBIX WHTEPECOB M CHOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX WHTEPECOB M HOTPEOHOCTEH,
yCremHoi Tpo(eCCHOHATBHOW JIEATSIIBHOCTH W Pa3BUTHS HEOOXOJWMBIX YMEHHH, TOTOBHOCTBH
aJanTHPOBATHCS B IPO(PECCUOHATIBHOM Cpelie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTHYECKH I[eIeCO00pa3HOE OTHOIICHHWE K TMPUPOJC KAaK HMCTOYHHKY JKM3HU Ha 3eMile,
OCHOBE €€ CyIeCTBOBaHMS, NMOHUMAaHUE LIEHHOCTH 3JI0POBOrO0 M Oe30macHOro olpa3a >KU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (DPM3MUECKOMY M IICHXHYECKOMY 3JI0POBBIO, OCO3HAHUE
IIEHHOCTH COOJIIO/ICHUsI TIpaBUJI OE30TIaCHOTO TOBEJEHUS MpU paboTe ¢ BEIIeCTBaMHU, a TaKKe B
CUTYaIMIX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTH 3HAHUS, MOJydaeMble MPU H3YYCHUHM XUMUH, JJIS pelieHus 3ajad,
CBS3aHHBIX C OKPYXKAIOLIEH NMPUPOJTHON CPENOM, /IS MOBBIIMIEHUS YPOBHS 3KOJIOTMYECKOW KYJIbTYpHI,
OCO3HAHUS TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM M IMyTeH HX PEIICHHS MOCPEACTBOM
METOJIOB XMMUH, HKOJOTHYECKOTO MBIIIUICHHS, YMEHHS PYKOBOJICTBOBATHCS UM B TO3HABATEIHLHOM,
KOMMYHUKATUBHOM M COIIMATILHOM MTPAKTUKE.

METAINPEAMETHBIE PE3YJIbTATHBI

B cocraBe MerampenMeTHBIX pPE3yJAbTATOB BBIACIAIOT 3HAYUMBIE I (OPMHUPOBAHUS
MHPOBO33pCHHsI OOIIEeHAyYHbIE TOHATHSA (3aKOH, TEOpHWs, MNPHUHIUI, THUMOTe3a, (akT, cucrema,
MPOIIeCC, AKCIEPUMEHT M JIPYroe.), KOTOPhI€ HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
mpeaMeTax M TMO3BOJISIIOT HAa OCHOBE 3HAHUM W3 ATHX NPEAMETOB (OPMHUPOBAThH IMPEACTABICHHE O
LEJOCTHOM Hay4yHOW KapTHMHE MHpa, U YHHBEpcajbHble YyueOHbIE IeHCcTBHUS (TMO3HABATEIbHBIE,
KOMMYHHMKATHBHBIEC, PETYISITUBHBIE), KOTOpble oOecneunBalOT (opMHpOBaHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAaHUPOBAHHUIO M OCYLIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHHUS KCIOJb30BATh MPUEMBI JIOTUUECKOTO MBIIUICHUS IIPU OCBOCHUM 3HAHUM: PACKPHIBATH
CMBICTT XUMHUYECKUX TOHATUN (BBIACIATH UX XapaKTepHbIe NMPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
JIPYTMMU TIOHATHSAMU), UCIOJB30BaTh MOHSATHS IJisi OOBSICHEHMs] OTICNIbHBIX (AaKTOB U SIBICHUH,
BBHIOMpPATh OCHOBAHMSI W KPUTEPUHM [UIS KIACCU(PHUKAIMU XUMHYECKHX BEIIECTB M XHUMHYECKHX
peakiuii, ycTaHaBIMBaTh MPUYMHHO-CJIEICTBEHHBIC CBSI3U MEXKIYy OOBEKTAMU H3Y4YECHHS, CTPOUTH
JIOTUYECKUE pacCyXJeHus (MHIyKTHUBHBIC, JACAyKTHBHBIC, IO AaHAJIOTWH), JeNaTh BBIBOABI H
3aKITHOYECHUS;

YMEHHE MPUMEHATh B IIpOlLlecCe NO3HAHHUS MOHATHS (MPEIMETHbIE U METalpeAMETHHIE),
CUMBOJINYECKUE (3HAKOBBIC) MOJENIU, HCHOJIb3yeMble B XHUMHUH, NPeoOpPa3OBbIBATh IIHPOKO
MpUMEHSIEMble B XHMHH MOJEIbHBIE MPEICTaBICHUS — XUMHYECKHH 3HAaK (CHUMBOJ JJIEMEHTA),
XUMHuecKkas (popmyna U ypaBHEHHE XHUMUYECKOUM peakiuu — MpU pPeluIeHHH yueOHO-TI03HAaBATEIbHBIX
3a/1a4, ¢ y4€TOM 3THUX MOJIEIBHBIX MPEACTABICHUIN BBISBIATh U XapaKTEPU30BaTh CYLIECTBEHHbIE
MPU3HAKUA M3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XUMHUYECKHX PEAKIIHi, BHISBIATH OOIIMe
3aKOHOMEPHOCTH, MPUUYMHHO-CIIECACTBEHHBIE CBSI3U U TMPOTHUBOPEUHS B H3Y4aeMbIX MpoUeccax M
SIBJICHUSIX.

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

YMEHUE UCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KauecTBE OCHOBBI JUIsI (DOPMHpOBAHHS THUIOTE3bI IO MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CY)KJICHUH;



npuoOpeTeHue OmbITa M0 IUIAHWPOBAHHUIO, OPTaHU3alMM W TPOBEICHHUIO YYCHHUYECKHX
9KCIEPUMEHTOB, YMEHHME HAOII0JaTh 3a XOJOM IIPOLIECCa, CaMOCTOSTENIbHO IPOTHO3UPOBATH €TI0
pe3yabTar, (GopMyaHpoBaTh OOOOIIEHHS W BBIBOJABI 10 pPE3yJIbTaTaM IPOBEIEHHOTO OTIBITA,
WCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICIaHHON paboTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATH U HHTEPIPETHUPOBATH MH(POPMALIUIO PA3TUYHBIX BUIOB U
dbopM TmpencTaBIEHUsS, IMOJNyYaeMyI0 M3 pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIpHAS JHTEparypa
XUMHUYECKOTO COJIepKaHMs, CIPaBOYHbIE MOCOOMs, pecypchl MHTepHEeTa), KPUTUYECKU OILICHHBATh
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHSTh Pa3IMIHbIE METOJBI M 3alpoChl MPU TOUCKE W 0TOOpe MHpOpMamuu u
COOTBETCTBYIOIIMX JIAaHHBIX, HEOOXOJUMBIX ISl BBITIOJIHEHMs] YYEOHBIX W TMO3HABATEIbHBIX 3aja4
ONpeNeNEHHOr0 TWIA, NPUOOpETeHHE OomnblTa B OO0JACTH MCMOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUH, OBJIAJCHHUE KyJbTYpOH aKTMBHOTO WCIOJIb30BAHUS Pa3IMIHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITEIIbHO BHIOMPATh ONTUMANIbHYIO (hOPMY MpecTaBlieHus HHPOpMAIIN
U WUTIOCTPUPOBATH peIlacMble 3aJladll HECJOKHBIMU CXE€MaMH, JUarpaMMaMu, APYyruMu (opmMamu
rpaguKy U UX KOMOHUHAITUSIMU,

YMEHHE HCIO0JIb30BaTh UM AaHAJU3UPOBATh B IIpoliecce Y4eOHON U  HCCleoBaTEIbCKOM
JEeSITeNbHOCTH MHGOPMAIUIO O BJIMSHUU MPOMBIIIJIEHHOCTH, CEIbCKOTO XO34iCTBAa M TPaHCHOpTa Ha
COCTOSTHUE OKPYKAIOUIeH MPUPOTHON Cpeibl.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

YMEHHUS 3a7aBaTh BOMPOCH (B XOJe Auaiora W (WiIM) AUCKYCCHH) TIO CYIIECTBY OOCYXIaeMOM
TeMbI, (POPMYIUPOBATH CBOU MPEITIOKEHHS OTHOCUTEIHHO BBITIOIHEHUSI IPEATI0KEHHOM 3a/1auH;

YMEHHS TPECTABIATh MOJIYYE€HHbIE Pe3y/lbTaThl MO3HABATENIbHOM AEATEIbHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JIelaTh MPE3CHTALUI0 Pe3yIbTaTOB BHIMOJHEHUS XMMHUYECKOTO SKCIEPUMEHTA
(JrabopaTopHOTO OMBITa, JIAOOPATOPHOM PabOTHI TO HCCIAEAOBAHUIO CBOWCTB BEIIECTB, Y4€OHOTO
MPOEKTA);

yMeHHSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HaBaTEIbHOU U
HCCIIEIOBATENIbCKON JIEATEIbHOCTH MPU PEHICHUH BO3HUKAIOLIUX MPOOJieM Ha OCHOBE yuéTa OOIMX
WHTEPECOB M COIJIACOBaHMs MO3ULUN (0OCYXIeHus, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBI»,
KOOpJMHAIMS COBMECTHBIX JIEHCTBUMN, OMpENENIeHUe KPUTEPUEB IO OIEHKE KayecTBa BHINOJHEHHOU
paboTHI U ApyTrHe).

PeryasiTuBHble YHHBepPcaJibHbIe YUeOHbIe 1eCTBHS:

YMEHHE CaMOCTOSITENIbHO OMPENENATh e JeATeNIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBATh U MPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO JESATENLHOCTH, BIOMpaTh Hambosee
s¢deKkTUBHBIE CIIOCOOBI pelIeHUs y4eOHBIX W MO3HABATENIbHBIX 3aJ1ad, CaMOCTOSATENIbHO COCTaBIISThH
WM KOPPEKTUPOBATh MPEUIOKEHHBIN alrOpuT™M JEHCTBUII NpPHU BBINOJIHEHUU 33JaHUNA C Y4ETOM
MOJIyYeHHUs HOBBIX 3HAHMA 00 H3ydaeMbIX OOBEKTaxX — BEUIECTBAX M pPEaKIUsiX, OILICHUBATh
COOTBETCTBHUE IMOJIYYEHHOTO Pe3yabTaTa 3asBIIEHHOM 1€, YMEHHE UCIOJIb30BaTh M aHAIU3UPOBATH
KOHTEKCTBI, TIpe/ijlaraéMble B YCIOBUH 3aaHHIH.

MHNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOEHHUIO 00s3aTENBHOTO  COACpIKaHMS,
YCTaHOBJIEHHOTO  JaHHOW  (enepanpHO  pabodeid  mporpamMmol,  BBIIENSIOT:  OCBOEHHBIC
0Oy4aroMMUCSl HaydyHbI€ 3HAHUS, YMEHUS U COCOOBI AeMCTBUIA, crienuduueckue it mpeaMeTHON
obmactu «XuUMHS», BHUIBI ACSITENBHOCTH TO TOJYYCHHIO HOBOTO 3HAHHUSA, €r0 WHTEPIPETAlUH,
peoOpa30BaHMIO U TPUMEHEHHUIO B PA3JIMYHBIX YI4EOHBIX U HOBBIX CUTYAIIUSX.



K kon1y 00yuenus B 8 ki1acce npeiMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTD y OOYHAIOIINXCA YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHUX TMOHSATHUH: aTOM, MOJIEKYJIa, XUMHUYECKUU
3JIEMEHT, MPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS W HEOJAHOPOJHAS),
BAJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAas W MOJICKYJISIpHAasT Macca, KOJIMYECTBO BEIECTBa,
MOJIb, MOJIIpHAsI Macca, MaccoBasi J0Jisi XUMUYECKOTO JIEMEHTa B COCIUHEHUHU, MOJISIPHBIN
00BEM, OKCHJ, KHUCJIOTa, OCHOBAHUE, COJIb, dJEKTPOOTPUIIATEIIBHOCTD, CTCTICHh OKUCIICHUS,
XUMUYECKas peakius, KilacCupukanus peakiuid: peaklud COCTUHEHUs, PpeaKinu
pa3lioKEHUsI, PEeaKIMU 3aMEIIEeHUs, PeaKIIuu 00MeHa, 3K30- M SHJOTEPMHUYECKHE PEaKIINH,
TEIUIOBOM A (EeKT peaknuu, sapo aToma, JICKTPOHHBIA CIIOW aToMa, aTOMHAas OpOWTab,
paauyc aToma, XMMHYECKasi CBsI3b, MOJISIPHAS M HEMOJSPHAs KOBAJICHTHAsI CBSA3b, MOHHAS
CBSI3b, NOH, KATUOH, aHMOH, PACTBOP, MaccoBasi JI0JIs BelecTBa (MPOICHTHAS KOHIIEHTPAIHs)
B pacTBODE;

WJUTFOCTPUPOBATH B3aUMOCBSI3bh OCHOBHBIX XUMHUYECKUX MOHATUM U TMPUMEHSITh 3TU TOHATHUS
MIPU OTIMCAaHUH BEIIECTB U UX MPEBPAIICHUI;

HCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JUIsl COCTABJICHHS (POPMYJI BEIISCTB M YpaBHEHHUU
XUMHUUYECKUX PEaKIIHil;

OTNpeNeNsATh BAJCHTHOCTH AaTOMOB OJJIEMEHTOB B OWHApHBIX COCAMHEHHUSX, CTENEHb
OKHCITICHUS DJIEMEHTOB B OWHApHBIX COCIUHEHUSX, NPHHAMICKHOCTh BEIMIECTB K
omnpenenEéHHOMY KJIacCy COSMHEHUH 10 opMysiaMm, BUL XUMUYECKOHN CBsI3U (KOBaJIEHTHAS U
WOHHAs) B HEOPTaHUYECKUX COCTMHCHUSX;

packpsiBaTh cmbica [lepuoamueckoro 3akona JI. WM. MenneneeBa: JIE€MOHCTPHUPOBATH
[IOHMMAHHE T[EPUOJNYECKON 3aBUCHMOCTH CBOWCTB XUMHYECKHX DJIIEMEHTOB OT HX
nosoxeHus B [lepuonnueckoi cucreme, 3aKOHOB COXPAHEHHUSI MACCHI BEILIECTB, IOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4€HUs, 3aKOHa ABOTaIpo;

OTHCHIBATh U XapakTepu3oBaTh TabiauuHyio ¢opmy [leproanueckoit cucTeMbl XUMHYECKUX
AJIEMEHTOB: pa3NyaTh MOHITHS «IJIaBHAsI MOArpyma (A-rpymma)» 1 «11oboyHas moArpyra
(b-rpymma)», Manble U OOJBIINE NMEPUOJIBI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnuue «llepuognueckas cucrema xumuueckux osiementoB JI. WM. MenzaeneeBa» ¢
YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij
s1ipa, 0011ee YKCII0 AJIEKTPOHOB U paclpeiesieHUE UX 110 JIEKTPOHHBIM CIIOSIM);
KJIACCU(PUIIMPOBATh XUMHYECKHE DSJIEMEHTbl, HEOPraHMYECKHUE BEIECTBA, XUMHUYECKUE
peakiuu (Mo YUCIy ¥ COCTAaBY YYaCTBYIOUIUX B PEAKIIUU BEIIECTB, MO TEILIOBOMY 3P DEKTY);
XapaKTepu30BaTh (OMHUCHIBAThH) OOIINE XMMHUECKHUE CBOWCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MOATBEPXK/Iasi OINUCAaHUE MPUMEpPAMU MOJEKYJSIPHBIX YpPaBHEHHUM COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX KAaue€CTBEHHOIO COCTaBa,
BO3MOKHOCTHU TPOTEKAHUSI XUMUYECKUX MPEBPALEHUIN B PA3IMYHBIX YCIOBUSIX;

BBIYUCIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYFO MacChl BEIIECTB, MaCCOBYIO JIOJIIO
XMMHUYECKOTO dJIeMeHTa 1Mo (opMylie COeIMHEHHUsI, MaCCOBYIO JIOJIIO BEIIECTBa B PAacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUECKOUN peaKIni;

MIPUMEHSATh OCHOBHBIE OIEPALMH MBICIUTENIBHOM JIEATEIbHOCTU — aHajiu3 M CHHTE3,
CpaBHEHHE, 0000IIeHNe, CHCTEeMAaTU3allul, KIACCU(PUKAIIMIO, BBIABICHUE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€M — JJii M3y4eHUs CBOWCTB BEIIECTB W XUMHUUYECKHX pEaKIui,



€CTeCTBEHHO-HAYYHBIE METOJbl TO3HAaHUS — HAOIIONEeHHe, HW3MEpPEeHHEe, MOJCITHpPOBAHUE,
9KCIIEPUMEHT (peaibHbIM U MBICIICHHBIN);

ClIeZIOBaTh  MpaBWJIaM  I[OJIb30BAaHMA  XHMHUUYECKOM  mocyao W JabopaTOpHBIM
o0oOpyJIOBaHHEM, a TaKKe IMpaBwjiaM OOpalIeHuss C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH IO BBITIOJIHEHUIO Ja0OPaTOPHBIX XMUMHUYECKUX OIBITOB IO IOJYUYCHHUIO U
coOMpaHMIO Ta3000pa3HBIX BEIIECTB (BOJAOPOIa U KACIOPOIa), IPUTOTOBICHUIO PACTBOPOB C
ONpENENIEHHON MACCOBOM J0JIEM pPAcCTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IPOBOAUTH
XUMUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOUEH M KHCIOT C MOMOIIBIO
MHJMKATOPOB (JJaKMyc, (heHoI(TanenH, METUIIOPAHXK U JAPYTHUE).

K koH1y 00y4yeHust B 9 kiacce mpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXkaTh
c(OPMUPOBAHHOCTh Y OOYYAIOIINXCS YMEHUMN:

pacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX TOHATUH: XUMHUYECKUH D3JEMEHT, aroM,
MOJIEKYJIa, MOH, KaTHOH, aHHWOH, INPOCTO€ BEUIECTBO, CJIOKHOE BEIIECTBO, BaJIEHTHOCTH,
AJIEKTPOOTPHUIATENILHOCTD, CTENEHb OKHCIEHUS, XUMUYECKasl peaklMs, XUMUYecKasl CBS3b,
TEIoBOM 3(ddexkr peaknuu, MOJb, MOJSAPHBIH O00BEM, pacTBOp, AJIEKTPOJIUTHL,
HEDJIEKTPOJIUTHI,  AJEKTPOJIUTUYECKass  JUCCOIMAlMsl, peakuud HOHHOTO  OOMeHa,
KaTajau3aTop, XHMHUYECKOE€ paBHOBecHe, oOOpaThMble M  HeoOpaTHMble pPEaKIHH,
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, OKUCIIHMTENb, BOCCTAHOBUTEND, OKUCICHUE U
BOCCTaHOBJIEHHE, AJJIOTPOIHUs, aM(POTEpPHOCTb, XUMUYECKasi CBA3b (KOBaJECHTHas, WOHHAs,
MeTajyin4yeckas), KpHCTauIMueckass pemiérka, KOppo3us METajuloB, CIUIaBbl, CKOPOCTb
XUMUYECKON peaklnu, MpeaeabHo gonycrumas konueHtpanus [1/IK Bemectsa;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKHUX IOHATUN U IPUMEHATH 3TH HNOHATHS
IIPY OIIMCAaHUM BEILECTB U UX MPEBPAILCHUN;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY Ul COCTaBJIEHUS (DOPMyJ] BEIECTB M ypaBHEHUI
XUMHUUYECKUX PEaKIIHil;

ONPEACIATh BAJCHTHOCTh W CTENECHb OKHMCICHUS XMMHYECKUX DIIEMEHTOB B COCIUHECHMSIX
Pa3IMYHOIO COCTaBa, NIPHUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCYy COCOUHEHHUH IO
¢dopmynaM, BHJ XMMHUYECKOM CBSI3M (KOBAJEHTHAs, MOHHAs, MeETalJIMuecKas) B
HEOPraHM4eCKUX COEIUHEHUSX, 3apsA] MOHA IO XUMHUYECKOH (opMmyie, XapakTep cpeipbl B
BOJHBIX PAaCTBOPAX HEOPraHUYECKUX COCIAMHEHUH, THUI KPUCTAJUIMYECKON pPEIIETKU
KOHKPETHOTO BELIECTBA;

packpsiBaTh cMblca llepnoanueckoro 3axkona [[. M. MenneneeBa U J€MOHCTPUPOBAThH €TI0
[IOHMMAaHHE: OMUCHIBATh U XapaKTepH30BaTh TabmuuHyo ¢opmy [lepuoanyeckoit cuctembl
XMUMUYECKUX 3JIEMEHTOB: pa3MyaTh MOHATHUA «rJaBHas mnoxarpynna (A-rpynma)» u
«mobounas mnoxarpynna (b-rpynna)», Manble M OOJbIIME MEPHOABI, COOTHOCHUTh
0o0O3HaueHMs, KOTOpble HMEIOTCA B  HNEPUOJUYECKOM  Tabnuue, C  YHUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHMSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps] sjapa, oouiee
YHUCIO BJEKTPOHOB M paclpesielieHue UX MO 3EKTPOHHBIM CJ0sIM), OOBSCHATH OO0IIue
3aKOHOMEPHOCTH B M3MEHEHHMH CBOMCTB JJIEMEHTOB M HUX COEAMHEHUH B IpEAeiax MalbIX
IIEPHOJIOB U INIaBHBIX NOATPYIII ¢ YYETOM CTPOEHUS UX ATOMOB;

KJIacCU(UIMPOBATh XUMHUECKHE DJIEMEHThl, HEOPraHMYECKHE BEIIEeCTBA, XUMHUECKHUE
peakuuu (1Mo YMCIy U COCTaBy YYacTBYIOLIMX B PEAKLIMU BEILIECTB, MO TEIUIOBOMY (P QEKTY,
10 U3MEHEHMIO CTENeHeN OKHUCIICHUSI XUMUYECKUX JJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CrIEHU(PHUECKIE XUMUYECKUE CBOMCTBA MPOCTHIX U
CIIOXKHBIX BEIIECTB, IOATBEp)KJIasi ONMCAHUE NPUMEpPAMU MOJIEKYJISIPHBIX M HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUM;



COCTaBJISATh YPAaBHEHHUS DIIEKTPOJUTHYECKON JUCCOLMALMU KHUCIOT, ILEJIOYEH U COJIEH,
MOJIHBIE M COKpalIEHHbIC YpaBHEHHs pEaKkIHii HMOHHOTO OOMEHa, ypaBHEHUS peakuui,
MOATBEPXKIAIOLIUX CYIIECTBOBAaHUE TI'€HETUYECKOW CBS3M MEXJy BELIECTBAMH pPa3IMYHbIX
KJIaCCOB;

pacKpblBaTh  CYIIHOCTb  OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUHA  MOCPENCTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKLMii;

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOEHMS, BO3MOXKHOCTU
MIPOTEKAHUSI XMMUUYECKUX MPEBPAILEHUI B PA3INYHBIX YCIOBHUSX;

BBIYMCIISATH OTHOCUTENBHYIO MOJIEKYISIPHYIO U MOJIIPHYIO Macchl BEIIECTB, MAaCCOBYIO JIOJIO
XMMMUYECKOTO 3JIEMEHTa 10 (OpMyJie COEIMHEHUs, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKIuy;

coOr0AaTh MpaBuiia MOJb30BaHUS XUMUYECKON MOCYJI0N U 1ab0paTOPHBIM 000PYI0BaHUEM,
a TaKkKe MpaBuia OOpalleHHs] C BEIIeCTBAMH B COOTBETCTBUU C HMHCTPYKLUHSIMH IO
BBINIOJIHEHUIO JIAOOPATOPHBIX XMMMUYECKHUX ONBITOB 10 TMOJYYEHUIO U COOMpaHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTIIEKHCIIOTO Ta3a);

MPOBOJUTHh pEaKUWH, MOATBEPKAAIOIINE KAYeCTBEHHBIH COCTAaB pPAa3IMYHbIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OpOMHUII-, HOIUI-, KapOoHaT-, Pocdar-, cunmkar-,
cynbdar-, THAPOKCHA-UOHBI, KAaTHOHbI aMMOHMS U HMOHBI H3YYEHHBIX METalJIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIECTB;

MPUMEHSITh OCHOBHBIE OIEpalMi MBICIUTENBHON JESITeNTbHOCTH — aHalu3 M CHHTE3,
CpaBHEHHE, 0000IICHNEe, CUCTEMATU3ALNIO, BISABICHNE NIPUUYUHHO-CIECACTBEHHBIX CBSI3E€H —
JUIA U3Yy4YCHMsI CBOMCTB BEILECTB M XUMHUYECKMX PEAKIUM, €CTECTBEHHO-HAYYHBIC METOJIBI
MO3HaHUA — HaOJIOJCHUE, H3MEpPEHHE, MOJICIIMPOBaHUE, HKCIEPUMEHT (peanbHbld u
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uudposbie)
pa3aeyioB M TeM Konrpoasnsie | IIpakrnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMmbI padoThI padoThbI
pecypcsl
Paznen 1. I[leppoHayanbHble XUMHYECKHE MIOHATHS
XuMUs — BaKHas
o0nacTb
11 | CCTECTBOSHaHHS 1 5 5 bubnuotexa [JOK
| mpakTHYeCcKOi https://m.edsoo.ru/7f41837c
NeSITeIbHOCTH
YesoBeKa
B
12 | xmrcorme 15 1 Bubmorexa LIOK
' https://m.edsoo.ru/7f41837c
peaxkuuu
Hroro mo pazueny 20

Pa3nen 2. BaxkHelue npeacTaBuTe Il HEOPraHUYECKMX BelleCTB

Bosznyx. Kucnopoa.

bu6moreka [IOK

2.1 | Homsmne 06 6 https://m.edsoo.ru/7f41837¢c
OKCHJaX
29 Bonopon. [lonsitue 3 1 bu6moreka [IOK
"~ | 0 KMCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
Bopa. PactBopbl.
bu6mmoreka [IOK
2.3 | Homsmne 06 S 1 1 https://m.edsoo.ru/7f41837c
OCHOBAHUAX
2 4 OeCHOBHBIC eK.]'IaCCI)I 11 l 1 BI/I6J'II/IOTCKa I_IOK
| Heoprami vCKHX https://m.edsoo.ru/7f41837c
COCANHCHUHN
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckasi cucrema xumnieckunx 3jaementon /1. U.
MenaeneeBa. CTpoenne aToM0OB. XuMH4YecKas CBA3b. OKHCJINTEILHO-BOCCTAHOBUTEIbLHbIE

peakuun

3.1

[Tepuonnueckuit
3aKOH U
[Tepuonnueckas
cucrema
XUMHYECKUX
anemeHTOB J[. 1.
Menneneesa.
Crpoenue aToma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

3.2

XUMHNYECKas CBA3b.

bu6mmoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OKHCITUTETLHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIILHBIC
peakuuu
bubnuoreka [IOK
Hroro o pasaeiy 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 bubmmorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO
YACOB IIO 68 5 5
ITPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoanyecTBO 4acoB DJIeKTPOHHBbIE
e HaumenoBanue (bpoBbIe)
w/n pa3e/ioB M TeM Beero Konrpoububie | IIpakTuyeckue 0BpasoBaTeIbHBIC
NporpamMmbl padoThI padoThbI
pecypchl
Paznen 1. BemecTBo 1 XMMHYecKHe peaKkuu
[ToBTOpEHuE N
11 yriayOiieHre 3HaHU| 5 1 bubmmorexa [IOK
"~ | OCHOBHBIX Pa3JIEelioB https://m.edso0.ru/7f41a636
Kypca 8 Kimacca
OcHOBHBIE
1o | 38KOHOMEPHOCTH 4 bubnuotexa [JOK
XUMUYIECKUX https://m.edsoo.ru/7f41a636
peakuui
DJIEKTPOJIUTHYECKAS
13 JIUCCOITHAAITHSL. 8 1 1 bu6moreka [IOK
XHAMHWYECKHE https://m.edsoo.ru/7f41a636
peaKkiny B pacTBOpax
Hroro no pazneny 17
Pa3nen 2. HemeTa/sILI M UX COeIUHEHHUS
O6mras
2.1 ziia;::ffgma 4 1 bubmorexa [IOK
https://m.edsoo.ru/7f41a636
anemeHToB VIIA-
rpynmsbl. ['amoreHst
O6mas
XapaKTepUCTUKA
29 XUMHYECKHX 5 bu6mmoreka [IOK
anemeHToB VIA- https://m.edsoo.ru/7f41a636
rpynnsl. Cepa u eé
COCJTMHEHUS
OOmas
XapaKTepUCTUKA
NUMITACCKHX bu6mmoreka [JOK
2.3 | omemenTos VA- ! 1 https://m.edsoo.ru/7f41a636
rpynmnsl. A3oT,
¢dochop u ux
COCJTMHEHUS
OO6mras
Xapaxiepuetiia bubnuoreka [IOK
24 | XIMAEECKHX 8 L 2 https://m.edsoo.ru/7f41a636
anemeHTOB IVA-
IPyINIbL. YTIEpox U



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

KPEMHMH U UX

COCAMHCHUA

Hroro no pazneny

25

Pazgen 3. MeraJjjibl M UX COCANHECHUSA

31 OO0mue croiicTBa 4 bubmmoreka [JOK
| MmeTayIoB https://m.edsoo.ru/7f41a636
3.9 Baxceitume 16 1 5 bu6mmorexa [{OK
‘4 | METAIDIB M HX https://m.edsoo.ru/7f41a636
COCANHCHUA
Wroro mo pazueny 20

Pa3nen 4. Xumus u okpy»aiomas cpeaa

4.1 EZITH;;F;?L:I B KU3HU 3 brbmmorexa OK
' https://m.edsoo.ru/7f41a636
YeJoBeKa
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubamorexa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO
YACOB IO 68 4 7
I[MPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOH
OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yabTAThHI 0CBOEHHUsSI OCHOBHOI
Hii:;g:ir::o o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111eTr0 00pa30BaHus
1 [To teme: «llepBoHaYanbHBIE XUMHYECKHAE TIOHSATHUS»
pPacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TIOHSATHH: aTroM, MOJCKYIa,
XUMUYECKUNA  DJIEMEHT, TPOCTO€ BEIIECTBO, CIJIOKHOE BEIIECTBO, CMECh
(omHOpONHAsT W HEOJHOPOIHAS), BaJCHTHOCTh, OTHOCHTEIbHAS aTOMHAs W
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas
1.1 JI0JISI XMMHUYECKOTO D3JIEMEHTAa B COCJUHEHUHU, MOJISIPHBIA OO0BEM, XUMHUUYECKast
peakius, KIacCUpUKaIUs PeaKuii: Peakuu COCTUHCHHUS, PEaKIIMU Pa3IOXKEHUS,
peaKIuu 3aMeIleHus, Peakiuu OOMEeHa, JK30- W JHIAOTEPMHUYSCKHE PEaKIUH,
TEIJIOBOM 3(PdeKT peakuuu, pacTBOpP, MaccoBas JOJsS BemiecTBa (TIPOIEHTHAS
KOHLIEHTpAllKs) B pacTBOpPE
12 WUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHX IMOHATHH U MPUMEHSTH 3TH
' MTOHATHS IPU ONMCAHUU BEIIECTB U X IIPEBPAIICHHM
13 WCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY IS COCTaBJICHHS (DOPMYJ BEIIECTB H
' YPaBHEHUH XUMUUYECKUX PEaKIIHil
14 PacKpbIBaTh CMBICT 3aKOHOB COXPaHEHMsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa,
' aTOMHO-MOJIEKYJISIPHOTO Y4eHUsl, 3aKoHa ABOTaApo
1.5 OTIPEIeIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX
16 KJIaCCU(PUIMPOBATh XUMUUYECKHE PEaKIHH (10 YUCIIy U COCTaBy y4YacTBYIOIIUX B
' peaKIMK BEIIECTB, IO TeIIOBOMY (D deKTy)
1.7 BBIYHCIISATH OTHOCUTEIBHYIO MOJICKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB
1.8 BBIYHCIISTH MAaCCOBYIO JI0JIK0 XUMUYECKOTO 3JIeMEeHTa M0 POpMYyIie COSAUHEHNUS,
1.9 BBIYHCIISATH MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE
110 MPUMEHITh €CTECTBEHHOHAYYHbIE METOJIbl MO3HAHUS — HaOJI0JeHNUEe, U3MEPEHUE,
' MOJENUPOBAHNE, SKCTIEPUMEHT (PEalIbHbIN U MBICIICHHBIN )
2 ITo Teme: «BaxHeiinue npecTaBUTENN HEOPTaHUIECKUX BEIIECTBY
51 PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHI: OKCHJI, KUCJIOTa, OCHOBAHUE,
' COJIb
29 OTIPEIEeNATh MPUHAJUICKHOCTh BEIIECTB K OMPENeIEHHOMY KJIacCy COSAMHEHUN MO
' bopmynam
2.3 KJ1accU(UIMPOBATh HEOPIaHUYECKUE BEILIECTBA
XapaKTepu30BaTh (OMUCHIBATH) OOMINEe XUMUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
24 KJIACCOB, TIOATBEp)KIasi OMHCAHHWE TMPUMEPAMU MOJIEKYISPHBIX YpaBHEHMIA
COOTBETCTBYIOIIUX XUMUYECKHX PEaKIUil
25 MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX KaYECTBEHHOT'O COCTaBa,
' BO3MOHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAIICHUI B PA3JTUYHBIX YCIOBUIX
2.6 clieIOBaTh MpaBWJIaM TIOJb30BAHUS XUMHUYECKOH TOCYyIO0M U J1abopaTOpPHBIM




000pyIOBaHUEM, a TAKXKE MpaBUIaM OOpAIlleHUs ¢ BEIICCTBAMH B COOTBETCTBHH C
HHCTPYKIUAMH 110 BBIIIOJHCHUIO .Ha60paTOpHBIX XUMHUYECCKUX OIIBITOB IIO
MOJIYYCHUIO U COOMpAHUIO Ta3000pa3HBIX BEHIECTB (BOIOPOAAa W KHUCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPEACIEHHOM MacCOBOM [0JIEHW PacTBOPEHHOIO
BeHIcCTBA, IJIaHUPOBATh u MMPOBOAUTH XUMHUYCCKUEC OKCIICPUMCHTBI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C TOMOIIBIO HHIUKATOPOB
(;maxkmyc, ¢peHondraient, METUIOPAHXK U APYTHE)

2.7 MPOBOJIUTH PACUYETHI 10 YPAaBHEHUIO XUMHYECKON peaKinu
IIo Teme: «llepmommueckuii 3akoH u Ilepuomuueckas cucreMa XUMHUYECKHX
3 anementoB JI. WM. MengeneeBa. CrpoeHue aTtomMoB. XUMHUYECKas CBS3b.
OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIHI
PacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKHX MOHATHI: SIPO aToOMa, DJIEKTPOHHBIN
31 CJIOM aToma, aTOMHasi OpOUTalb, pagUyC aToMa, XUMMHUYECKasl CBs3b, MOJISIpHAA U
HETIOJISIpHAsl KOBAJICHTHAsI CBsI3b, DJIEKTPOOTPHUIIATEIHLHOCTh, HOHHASI CBS3b, WOH,
KaTHOH, aHUOH, CTETICHb OKUCJICHHS
3.2 KJIACCHU(HUITUPOBATH XUMHUYECKUE DIIEMEHTHI
OTNUCBHIBATh W XapakTepu3oBaTh TaOmmuHyto (opmy Ilepmoamueckoil cuCTeMbI
3.3 XUMUYECKUX DJIEMEHTOB: Pa3iNiaTh MOHATHS «TJIaBHAs MOATpymma (Arpymma)» u
«mmoboyvHas noarpynna (brpymnma)y, «mansie» 1 «00JIbIIHe) TePUOIbI
pacKpbIBaTh CMBICTT [Tepuouueckoro 3aKOHA .. MeHnneneena:
3.4 JNEMOHCTPUPOBaTh  MOHUMAaHWE  MEPUOJUYECKOW  3aBUCUMOCTH  CBOMCTB
XMMHMYECKUX JIEMEHTOB OT UX MoJioxkeHus B [lepuonnyeckoii cucteme
COOTHOCHUTh O00O3HaueHUusi, KOTOphle uMeTcs B Tabmuue «llepuonnyeckas
35 cucteMa  xumudeckux osneMeHtoB  J[.M.  MengeneeBay» ¢ 4UCIOBBIMH
' XapaKTepUCTUKAaMHU CTPOCHHUS aTOMOB XMMHYECKHX 3JI€MEHTOB (COCTaB M 3apsij
s1ipa, 0011ee YMCII0 AIIEKTPOHOB U PACIIPEICTICHUE UX 10 SJIEKTPOHHBIM CIIOSIM)
3.6 OTIPEEINATh CTENICHb OKUCIICHHS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX
3.7 OTPEENATh BUJ XUMUYECKON CBSI3U (KOBAJEHTHAs M MOHHAs) B HEOPraHUYECKHX
' COEIMHEHUSX
9 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHBbIE Pe3yabTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro N
pe3yabTaTa 0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
1 ITo Teme: «BemiecTBO u XuMudeckasi peakiusny
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IMOHATHI: pacTBOP, AJIEKTPOJIUTHI,
HEDNIEKTPOJIUTHI, SJEKTPOIUTHUECKAs AUCCOIMAINS, PEaKIIMM MOHHOTO OOMEHa,
KaTanu3aTop, XUMHUYECKOE PaBHOBECHE, OOpaTHMble U HEOOPATUMBbIE PEAKIIHH,
1.1 OKHCIUTEIbHOBOCCTAHOBUTENIbHBIE ~PEAKIINHM, OKHCIHUTENb, BOCCTAHOBUTEIIb,
OKHUCJICHHE U BOCCTAHOBJICHUE, aJNIOTPONHsI, aM(POTEPHOCTh, XUMUUYECKasi CBS3b
(KoBanieHTHAsi, MOHHAs, METAJUTMYECKas), KpUCTALTNYecKasl peréTKka, CIIaBbl,
CKOPOCTb XUMHUECKOU peaklnu
1.2 WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHYECKHX MOHATHH M NPUMEHSTH




OTHU TOHATHA ITPU OMMUCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATh YpPaBHCHUSA I—)JICKTpOJIPITH‘IGCKOfI Jucconuanyu KuCJIOT, H.[GJ]O‘-Ieﬁ u
COJICH, TOJTHBIE ¥ COKPAIEHHBIC YPAaBHEHUS PEAKIINI HOHHOTO 0OMEHa

1.4

pacKpbIBaTh CYILIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX peakuuit
HOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajgaHca ITUX peaKLUi

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMHUUYECKON PEaKLIUH

ITo temam: «HemeTaiuisl 1 UX coeqUHEHUS» 1 «MeTauibl ¥ UX COEIUHEHUS)

2.1

XapaKTepu30BaTh (ONMUCHIBAThH) OOIMIME U crenu(puIecKkne XUMUIECKHe CBOWCTBA
OPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEP)KIas ONUCAHUE MPUMEPAMHU
MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUIN COOTBETCTBYIOIINX XUMHUECKUX pPEeaKLIUN

2.2

COCTaBJIATDH YpPaBHCHHA pCaKHHﬁ, MOATBCPKAAOIITNUX CYIICCTBOBAHHC
TEHETHUYECKO CBSA3H MCKAY BEIICCTBAMU PA3JIMYHBIX KJIaACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBaA BCHICCTB B 3aBUCHUMOCTU OT HX CTPOCHUA,
BO3MOKHOCTH IIPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX
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clle0BaTh MpPaBHJIaM IOJIb30BAHUSA XUMHUYECKOW TMOCYAOW M JIabopaTOPHBIM
000py/I0BaHKEM, a TaK)Ke MpaBUaM OOpaIleHUsl C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIHUSMHU IO BBIIIOJHEHUIO JAaOOPATOPHBIX XMUMHUYECKHUX OTBITOB IO
MOJIyYEHUIO U COOMpAHHUIO Ta3000pa3HbIX BELIECTB (aMMMaKa M YIJIEKUCIOrO
rasa)

2.5

MPOBOJIUTh PEAKIUHU, TOATBEPKIAIOIINE KAUYECTBCHHBIH COCTaB Pa3IUYHBIX
BEIIECTB: PACIO3HABATH OMBITHBIM ITyTEM XJIOPHA-, OPOMUI, UOIH, KapOoHaT,
¢docdar, cumukar, cynbhaT, THUAPOKCHIMOHBI, KATHOHBI aMMOHHS, HWOHBI
W3YYEHHBIX METAJUIOB, MPHCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPraHHMUYECKHX
BEIICCTB

ITo Teme: «XuMHs U OKpyKaromas cpear»

3.1

PaCKpbrIBaTb CMBICII OCHOBHBIX XUMHWYECKHUX TTOHSITUM: HHK BCIICCTBA, KOPPO3UA
METAaIJIOB

3.2

IPUMEHSTh OCHOBHBIE OIEpallid MBICIUTEIBHON AESITETbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O0OIeHHEe, CHUCTEMAaTHU3alMI0, BBIIBJICHUE MPUUHMHHO-
CIIEICTBEHHBIX CBSI3€M — JUIsI M3y4EHUS CBOMCTB BEIIECTB M XUMHUYECKHX
peakxIuii; ecTeCTBEHHOHAYYHbIE METOJbl MO3HAHUSA — HAONIO/IEHUE, U3MEPEHNE,
MOICTTUPOBAaHUE, SKCIIEPUMEHT (PeabHbI U MBICJICHHBIN)




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KJIACC
Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUSA
1 [IepBoHayanbHbBIE XUMUYECKHUE ITOHATHS

11

[Ipenmer xumun. Ponap XMMHM B KM3HM 4YEJIOBEKAa. XHWMHUS B CHCTEME HayK. lena u
BemiecTBa. Ou3nyeckre CBOMCTBA BEIIECTB. ATPeraTHOE COCTOSIHUE BEIIECTB

1.2

Ilonsatue o METOJaX IIO3HAHUA B XHUMUH. Yucrtoie BeIeCTBa M CMCCH. Croco0sbl
pa3aeieHus: cMecen

1.3

ATOMBI M MOJIEKYNIbl. XUMUYECKHE 31eMEHThl. CHUMBOJBI XUMHYECKHX 3JIEMEHTOB.
[IpocThie U cioXkHbBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE yUeHUE
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Xumuueckass ¢opmyna. BajlleHTHOCTH aTOMOB XMMHMUYECKHUX 3JEMEHTOB. 3aKoH
MOCTOSIHCTBA cocTaBa BemecTB. OtTHocuTenbHass aromMHas Macca. OTHocHTenbHas
MOJIEKYJIIpHas Macca. MaccoBast JOJIsI XMMUYECKOTO JJIEMEHTA B COCTUHEHUHT

1.5

KonnuectBo BemectBa. Mousib. MonsipHass macca. B3aumocBsI3b KOIuMyecTBa, MacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BeecTBa. Pacy€Tsl 1o hopMynaM XUMHUYECKUX COSTMHEHUN

1.6

®uU3NYECKMEe W XUMHYECKHE SBJICHUS. XHUMHUYECKas peakuuss U e€ MpPU3HAKH. 3aKOH
COXpAaHEHHs Macchl BeUIECTB. XHUMHUYeckue ypaBHeHHs. Kiaccubukanus XUMHUECKUX
peakiuii (CoequHeHus, Pa3IoKEeHUs, 3aMeIIeHHs, 0OMEeHa)

1.7

XHUMHYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOU TOCYAOM, C TpaBHJIaMH PaOOTHI B
naboparopu U TpuEMaMHu OOpalieHus C J1abopaTOPHBIM O0OPYAOBaHUEM, H3ydYEHUE H
omnucanue (HU3MYECKUX CBOMCTB OOpa3lOB HEOPraHMYECKUX BEIIECTB, HaOIIO/IEHNE
¢u3nvecknx (TUIaBJICHUE BOCKA, TasHHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KUTICHHUE H
KOHJICHCAIIMS BOJBI) U XUMUYECKUX (TOPCHUE CBEYH, MPOKATMBAHIE MEIHOHN MPOBOJIOKH,
B3aMMOJICHCTBUEC MeJa C KHUCIOTOH) SIBJICHHM, HAOIIOJCHWE W OINHMCAaHUE IPU3HAKOB
MPOTEKaHMWsI XUMHYECKUX peakiuii (pa3jokeHUe caxapa, B3aMMOJICHUCTBHE CEpHOU
KHCJIOTBI C XJIOpHAOM Oapus, pasnoxkenue ruapokcuaa wmemu(ll) mpu HarpeBanuu,
B3aUMOJICHCTBUE >kelie3a ¢ pacTtBopoM coy menu(ll), m3ydeHue crocoOOB pas3ieiieHus
cMeced (C  TIOMOIIBIO MarHuTta, (WIBTPOBAHHWE, BBIIAPUBAHHME, TUCTUIUISLIMS,
xpomarorpadus), MPOBEACHUE OYHMCTKU IOBAPEHHOW COJIM, HAONIIOJICHHE M OIHMCaHUC
Pe3yJIbTATOB MPOBEICHHUS OTIBITA, HIUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHUSI MACChl, CO3/IaHUEC
MojIeNield MOJIEKYIT (I1apoCTEeP KHEBBIX )

Baxmneiiue npeaACTaBUTCIIN HCOPraHMYCCKUX BCIICCTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 37IeMEHT U MPOCTOE BEUIECTBO.
Haxoxpaenue xucnopoga B mpupojne, U3NYECKUE U XUMHUYECKHE CBOMCTBa (peakuuu
ropenusi). Oxcunpl. Ilpumenenune kucnopoga. CrocoObl NOJTy4EHHUS KHCIOpOAa B
nabopaTopuu U MpoMmbllnuieHHOCTH. KpyroBopor kuciopona B mpupoge. O30H —
AJIIOTPOIHAs MOIM(UKAIMS KHCIOpOIa

2.2

TennoBoit 3¢ ¢dexkT XuMUUecKoll peakiuu, TEePMOXUMHUECKHUE YpPaBHEHMs, 5K30- U
SHJIOTEPMHUECKHE peaklUuu. TOIIMBO: Yrojib U MeTaH. 3arps3HeHUE BO3/yXa, YCUJICHHE
MApPHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIIOS

2.3

Bonopoa — anemeHT 1 npoctoe BemiecTBo. HaxoxxaeHue Bo1opo/ia B IpUpo/e, pu3ndeckue u
XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MorydeHus. Kucnotsl u conu




2.4

MonsipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHUECKUM YpaBHEHHSIM

2.5

®usnueckue cBoucTBa BOAbl. Boma kak pacrBoputrens. PactBopbl. HacsllieHHBIE U
HEHACBIICHHBIE pacTBOPBL. PacTBOpUMOCTH BewecTB B BoAe. MaccoBas [10JIs BelllecTBa B
pactBope. XuMHuecKkue cBoicTBa Bojabl. OcHoBaHMs. Posib pacTBOpoB B NIpUpoJie U B
KU3HHU yeroBeka. KpyroBopot Bozibl B IpHupojie. 3arpsi3HeHUe NpupoaHbIX Boj. OxpaHa u
O4YMCTKA IPUPOJHBIX BOJL

2.6

Knaccudukanuss Heopranmueckux coeauHeHud. Okcunbl. Kiaccudukamuss OKCHIIOB:
coneoOpasyomue (OCHOBHBIE, KHCIOTHBIE, aM(pOTEpHbIE) U HECcoJeoOpa3yrolue.
Homenxknarypa oxcunoB. dusmyeckne M XUMHUYECKHE CBOMCTBA OKCHIOB. [lomydenue
OKCHJIOB

2.7

OcHoBanus. Kiaccudukanus oOCHOBaHMH: IIETOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuii. dusnyeckne U XuMUYeCKHe CBOMCTBA OCHOBaHU. [lomyuenne
OCHOBAaHUU

2.8

Kucnotsl. Knaccugpukanus kuciaor. Homenknarypa kucinor. dusnueckue U XUMHUYECKUE
cBoiicTBa kuciot. Psan aktuBHoctn metamioB H.H. bekerosa. [lonydenune kucnor

2.9

Comu. Homenknatypa coneil. @usnyeckne M XMMHUYECKHE CBOMCTBA cosieil. IlomydeHnue
coJien

2.10

I'enermueckas CBSI3b MECXKAY KiTaCCaMH HECOPraHUYCCKUX CO€)II/IH€HI/II71
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XVUMHYECKUH OSKCIIEPUMEHT: Ka4eCTBCHHOE ONpECIICHUE COJCpKaHUS KHCIOpoaa B
BO3JIyXe, TOJyYCHHE, COOMpaHWe, pacro3HaBaHWE W H3YYCHHE CBOWCTB KHCIIOPOJA,
HaOJIO/ICHUE B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJOM M YCIOBHS BO3HHUKHOBEHUS W
MpeKpaIieHus TopeHus (moxkapa), 03HaKOMJIEHHE C 00pa3laMu OKCHJOB M ONMHUCAHWE HX
CBOWCTB, TIONyueHHE, COOMpaHWE, pACIO3HAaBaHWE W W3yYCHHE CBOWCTB BOJOPOJa
(ropenue), B3aumojelcTBre Bogopoaa ¢ okcuaoMm Mmemu(ll) (Bo3MOXXHO HCTOB30BaHUE
BHJICOMAaTepHasoB), HaboIeHne 00pa3IloB BEMICCTB KOJUYECTBOM | MOJIb, UCCIICIOBAHUE
0COOCHHOCTEH pPACTBOPEHHS BEIIECTB C PAa3IMYHON PACTBOPUMOCTBIO, MPHTOTOBIICHHE
pPacTBOPOB C OMpPENEIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA, B3aUMO/ICHCTBUE
BOJABI C MeTa/ulaMH  (HaATpUeM W KajblmueM) (BO3MOXKHO — HWCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), OINPEJCICHUE pAcTBOPOB KHCIOT W IIEIOYEH C  IOMOIIBIO
WH/IUKATOPOB, HCCICIOBaHNE O00Pa3I0B HEOPTaHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJIO/ICHUE W3MEHEHHMS OKPAaCKM HHIMKATOPOB B PAcCTBOpPaxX KHUCJIOT M IIEJIOYCH,
u3yueHue B3aumojercTBus okcuua meau(ll) ¢ pacTBOpoM cepHOM KHUCIIOTBI, KUCIOT C
METaJUIAMH, PpEaKIMi HEUTpalM3alluK, TMOJYyYCHHE HEPaCTBOPHMBIX OCHOBAaHUH,
BBITECHEHHE OJJHOTO METajlUla JPYTUM U3 PacTBOpa COJIM, PEHICHHE SKCIEPUMEHTAIBHBIX
3aja4 1o Teme «BakHeilmme Kiacchl HEOPraHMYECKUX COCAMHECHUIN

Ilepuoanueckuii 3akoH u [lepuoanyeckas cucrema XuMU4Ieckux 3mneMeHToB 1. M.
MenpaeneeBa. CtpoeHue aToMOB. XUMHUYECKast CBA3b. OKUCIUTEIBHO-BOCCTAHOBUTEIbHbBIE
peakuuu

3.1

IlepBble MONBITKY KIaCCUPHUKALIMU XMMUYECKHX 3JIEMEHTOB. [IoHsATHE O IrpymnIax cXOoJHbIX
3JIEMEHTOB (IIEJIOYHBIE W MIEIOYHO3EMENIbHbIE METalIbl, TaJOreHbl, WHEPTHBIE TIa3bl).
DeMeHTBhl, KOTopble 00pa3yroT aM(OTepHbIE OKCUABI M THIPOKCHUIbI

3.2

[lepuonnueckuii 3akoH. llepumoauueckass cucremMa Xumuueckux dnemeHTtos [[.M.
MenneneeBa. KopotkoneproaHas u anuHHoneproaHas Gopmsl [lepuoandyeckoii CHCTEMBI
xumuueckux asnemeHtoB .M. Menneneesa. llepuonsl u rpynnbel. @U3HYECKHN CMBICT




MOPAAKOBOIO HOMCPA, HOMCPOB MEPpHUOAAa U I'PYIIILI 3JICMCHTA

3.3

Crpoenne atomoB. CoctaB aromMHbIX sjaep. M3otombl. Onekrponsl. CrpoeHue
AJIEKTPOHHBIX 000J04YeK aroMoB MepBbiX 20 XuMHYecKHx 3JaeMeHTOB Ilepmommueckoii
cucremsl I.11. Menneneesa. XapakTepUCTUKa XMMUYECKOTO IEMEHTA 110 €70 MOJIOKEHUIO
B [lepnoguueckoit cucreme (.M. MenneneeBa

3.4

3aKOHOMEPHOCTU M3MEHEHHUS pajiyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUINYECKUX U
HEMETAINIMYECKUX CBOMCTB MO rpynnam u nepuojam. 3HadeHue Ilepuoauueckoro 3akoHa
u Ilepuoanueckoil cUCTEMbl XUMUYECKUX DJIEMEHTOB JUISl PAa3BUTHUS HAyKH U NPAKTUKH.
J.1. MenneneeB — yd€HbIN U TpaKJaHUH

3.5

Xumuyeckas CBSI3b. KoBanenTtHas (monstpHast " HETIOJISIpHAS ) CBSI3b.
DNEeKTPOOTPUIIATEIIEHOCTh XUMHUYECKUX dJIeMeHTOB. loHHAas CBS3h

3.6

Crenens okuciieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIBHEIC pCaKkuu. HpOH@CCBI OKHCJICHUA
" BoccTaHoBJIeHUS. OKHUCIUTENIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUI SKCIIEPUMEHT: H3ydeHHe OOpas3loB BEUIECTB METANIOB U HEMETaJUIOB,
B3aUMO/JICHCTBUE THUAPOKCHAA IIMHKA C pacTBOpaMH KHUCIOT M IIeJo4Yed, MpOoBeIeHUe
OTBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuit
(ropeHue, peakliuu pa3ioKeHUs, COCAMHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

BemectBo u xummnyeckas peakuus. [loBropenue
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ITepuonuueckuii 3akoH. [lepuonuueckas cucteMa Xumuyeckux osnementoB J[.N.
MenneneeBa. CTpoeHHe aToMOB. 3aKOHOMEPHOCTU B WM3MEHEHMHU CBOMCTB XMMHUYECKUX
AJIEMEHTOB MEPBbIX TPEX MEPHOJOB, Kallns, KalblUsl U UX COCTUHEHHI B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMeHTOB B [lepuoanueckoil cucreme u CTPOCHHEM UX aTOMOB

1.2

CTpOGHI/Ie BCIICCTBA: BHBI XAMHYECKOM CBSA3U. THIIBI KpUCTAJUIMICCKUX pCIHéTOK,
3aBHCUMOCTh CBOMCTB BCIIECTBA OT TUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I U BUJa XUMHWYECKOH
CBA3U. KJ'IaCCI/I(bI/IKaI_[I/IH N HOMCHKJIaTypa HCOPraHUYCCKHUX BCHICCTB (MC)K,HYHapo,I[HaH u
TpI/IBI/IaJ'IBHaﬂ). XuMU4JecKkrue CBOMCTBA BCIICCTB, OTHOCAIIUXCA K pPa3sjM4YHBIM KiaccaM
HCOPraHU4YCCKHUX COCHHHCHHﬁ, TCHCTUYCCKAA CBA3b HCOPIraHNMYCCKUX BCIICCTB

1.3

KJ'IaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKHUX peaKI_II/Iﬁ 10 Pa3JIMYHBbIM IIPpHU3HAKAM (HO quciy U COCTaBy
Y4aCTBYIOIIUX B p€aKIHUU BCEHICCTB, II0 TCILJIOBOMY 3(1)(1)6KTy, 10 W3MCHCHHIO CTEIICHEH
OKHUCJICHUA XUMHYCCKHUX 9JICMCHTOB, 110 06paTI/IMOCTI/I, 10 Y4aCTHUIO KaTaJm3aTopa). IK30-
U DHAOTCPMHUYCCKUC PCAKIUHU, TCPMOXUMHUUCCKUE YpPABHCHHA. Ilonsatue o CKOPOCTH
XUMHYECKOM pC€aKuuu

1.4

[TousTue 06 O6paTI/IMBIX u H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IloHsTHE O TOMOT€HHBIX
" TCTCPOTCHHBIX PpCaKIUAX. [ToHsTHE O XMMHYECKOM PaBHOBCCHHU. CDaKTOpBI, BIIMAOIIUEC
Ha CKOPOCTb XHUMHUYECKOMN PCaKIUHA U IMOJIOKCHUC XUMUYICCKOTO paBHOBECUA

1.5

OKHCITUTETbHO-BOCCTAHOBUTEILHBIC peaKkuuu, BHCKTpOHHHﬁ OalaHC OKHMCIIMTEILHO-
BOCCTaHOBHUTEIILHOM pCaKkuuu. CocraBieHue ypaBHeHI/Iﬁ OKHCJIUTCIBbHO-
BOCCTaAHOBHUTCIBHBIX peaKuHﬁ C UCIIOJIL30BAHUCM MCTOJIa SJICKTPOHHOT'O Oairanca

1.6

Teopm{ BHCKTpOJ'II/ITI/I‘-ICCKOI\/II JUCCOoLManu. 9HCKTpOJII/ITLI U HEIJICKTPOJIUTEI. KaTI/IOHLI,
aHUOHBI. MeXaHu3M AUCCOIHAINN BEIIECTB C Pa3JIMYHbIMU BUAAMU XUMHUYECKON CBSI3H.




Crenens mucconmanuu. CHUIbHBIC W CIA0bIE AJIEKTPOJIUTHI. Peakiuu MOHHOTO OOMEHA.
VYcrnoBusi MpOTEKaHUs peakiuii MOHHOTO OOMEHa, MOJHBIE M COKpaUIEHHBIE HOHHBIC
ypaBHeHus peakiuii. CBOHCTBa KUCIOT, OCHOBAHUH U COJIEH B CBETE MPEACTaBICHUN 00
UEKTPOJIUTUYECKON aucconuanuy. KauecTBeHHble peakuuu Ha HWOHBL. IloHsTHE O
TUAPOIIN3E COJIEU

1.7

XUMHU4YeCcKui OKCIICPUMCHT. O3HAKOMJICHHC C MOJCIAMHU KPHCTAINIMYCCKUX peHIéTOK
HEOPraHMYECKUX BEIIECTB — METAUIOB M HEMETAUIOoB (rpadura W aimMasa), CIOKHBIX
BEIIECTB (XJIOpUIa HATPHs); UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH PEeaKIiu
OT BO3JICHCTBHUS Pa3IMUHBIX (PAaKTOPOB; MCCIICIOBAHHUE SJIECKTPOIPOBOJHOCTH PACTBOPOB
BEIIECTB, MPOIecca JUCCOIMANNN KUCIIOT, MeNIoueii U colieil (BO3MOKHO HCIOJIB30BaHHE
BHJIEOMATEpPUAJIOB); TPOBEACHHE OIBITOB, WUIIOCTPUPYIOIIMX MPU3HAKU IPOTEKaHUs
peakiuii HOHHOTO oOMeHa (0Opa3oBaHME OCaj/iKa, BBIJEIICHHE raza, 0Opa30BaHHE BOJIbI);
OIIBITOB, WJIIOCTPHUPYIOIIUX MPUMEPBI OKUCIUTCIIBHO-BOCCTAHOBUTECIIbHBIX peaKHI/Iﬁ
(ropeHne, peakIuu pa3IoKEeHHS, COSAMHCHHUS); paciO3HABAaHNE HEOPTaHUICCKUX BEIIECCTB
C IOMOIIIBKO KAYECTBCHHBIX peaKHI/Iﬁ Ha MOHBI; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeranner u nx COCIMHCHU

2.1

OOmiasi xapakTepuCTHKa TrajoreHoB. (OcoOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIE
CTCIICHU OKUCIICHUS. CTpOCHI/Ie n Q)HSHHGCKHG CBOMCTBaA IMPOCTBIX BCHICCTB — I'aJIOTCHOB.
XUMHUYECKHE CBOMCTBA Ha MPUMEpPE XJIOpa (B3aMMOJIEHCTBHUE C META/NIAMH, HEMETAJJIAMU,
mienioyamu). XsopoBojopoa. ConsiHasi KHUCIIOTa, XUMHYECKHME CBOMCTBA, MOJy4YEHHE,
npuMmeHeHue. JleiicTBue xyopa W XJIOPOBOJOPOJa Ha OpPraHu3M 4elioBeka. Baxueiiue
XJIOPUJIBI U UX HAXO0XACHHUE B IPUPOJIE

2.2

O6mrass xapaktepuctuka snemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOSHHS AaTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (pu3nueckue CBOICTBA MPOCTHIX BEIIECTB
— KHUCJIOpOoJa U cepbl. AJUIOTPOINHbIE MOAU(UKAIMYM KUCIOPOJAa U Cepbl. XUMUYECKHE
cBolicTBa cepbl. CepoBOAOPOI, CTpOeHHE, GU3HUECKHEe U XUMUYECKHe cBOMCTBA. OKCHIbI
Cepbl Kak IMPEJICTaBUTENM KHUCIOTHBIX OKcuAoB. CepHas KuclOTa, (GU3NYECKUE U
XMMHUYECKHE CBOMcTBa (0OIIMEe Kak MpEeICTaBUTENS Kilacca KUCIOT U Crenu(UYecKue).
XUMUYECKUE PEaKIuy, JeKallie B OCHOBE IIPOMBIIIIIEHHOTO CIIoco0a MoJIydeHUs! CEpHOM
kucnothl. [Ipumenenne. Cosin cepHOM KUCIOTHI, KAUECTBEHHAs PeaKlus Ha Cylb(ar-HoH.
Haxoxzaenue cepsl U €€ coelMHEHUH B MPUPOJE. XUMUYECKOE 3arpsi3HeHNE OKpYKarolen
Cpelbl COCAMHEHUAMM cepbl (KUCIOTHBIE MIOKIH, 3arps3HEHHE BO3JyXa U BOJOEMOB),
CHOCOOBI ero MpeoTBpaIleHuUs

2.3

OOmas xapaktepuctuka 3meMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHUA. A30T, paclpocTpaHeHHE B MpHpoje, (pusnueckue u
XUMHUYECKUe cBoicTBa. KpyroBopoT azora B mpupoge. AMMHUAK, €ro (Qu3MYeckue u
XMMHYECKHUE CBOWCTBA, MoyyueHue W npumeHeHue. Conu aMMoOHUS, UX (U3NYECKUE U
XMMHMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha HOHbI aMMOHUS. A30THasI
KHCJIOTa, € moyydyeHue, (pu3ndeckue U XuMHUUeCKue cBOMCTBa (00Iue KaK MpeAcTaBUTeNs
Kjlacca KUCJIOT M crenuduueckue). lcrnonb3oBaHHMe HUTPATOB M COJIE aMMOHHS B
KayecTBE MHUHEpAIbHBIX YA0OpeHHH. XUMHMUYECKOe 3arpsi3HEHHE OKpYKaIollel cpebl
COEJIMHEHUSIMH a30Ta (KUCJIOTHBIE JJOXK/IHU, 3arpsi3HEHNE BO3/1yXa, TOYBbI U BOJIOEMOB)

2.4

docdop, amnorponHsie Moaupukauu Gocdopa, GpunUecKkue U XUMHUYECKHE CBOICTBA.
Oxcun docdhopa(V) u dochopras kucnora, (usmueckue M XUMHUYECKHE CBOWCTBA,
nosrydeHue. VMcnonb3oBanue ocdaroB B KauecTBE MUHEPAIBHBIX Y10OpeHUH




2.5

OOmast xapakrepuctuka 531eMeHTOB |VA-Tpynnbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble  CTENEHH  OKHUCJICHHA.  YTIEpoJ,  aUIOTPONHBIE  MOAM(DUKAIIH,
pacrpocTpaHeHrue B Tpupone, (u3nyeckne U XUMHYECKHE CBOWCTBA. AICOPOIHS.
Kpyrosopot yrinepoxa B mpupone. OKkcuusl yriaepoaa, ux (U3NYecKue M XUMHUYECKUe
CBOWCTBA, JCWCTBUE HA JKUBBIC OPTaHU3MBI, MOJYYEHHUE W MPUMEHEHHUE. DKOJIOTHIECKUE
mpo0ieMbl, CBsi3aHHBIE C okcuiaoMm yriepona(lV); runoresa rio0aTbHOTO TOTEIICHHS
KIIUMaTa; TMapHUKOBBIA JPQekT. YrompHas Kuciaora u e€ coyid, ux (u3ndeckue u
XMMUYECKHE CBOWCTBA, MOJyYeHHE U puMeHeHne. KauecTBeHHas peakiusi Ha KapOoHat-
nonbl. Vcnonp3oBanne kapOOHATOB B OBITY, MEAWIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO03SI1ICTBE

2.6

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COCIWHEHUSX yriiepoja
(meraH, 3TaH, 3TUJIEH, alleTWJIEH, TaHOJ, IVIMLEPHUH, YKCycHas kucioTa). X cocraB u
XuUMHu4eckoe cTpoeHue. [loHsTHe 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: KHUpaxX, OeKax,
YIJIEBOJAX — W WX POJIM B KM3HU YeJOBEKa. MaTepuaibHOE €IUHCTBO OPraHUYECKUX H
HEOPraHWYECKUX COCTMHEHUM

2.7

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOJy4eHHE U IPUMEHEHHUE.
Coenunenus kpemHus B mnpupoje. OOume mpenctaBieHus o0 okcuzae kpemuHusi(1V) u
KpeMHueBoil  kuciore. CHIMKaThl, WX HCIOJIb30BaHUE B  OBITY, MeIULUHE,
MIPOMBIIIJIEHHOCTH. BakHelue crpouTenbHble MaTepUalbl: KEpaMHKa, CTEKJIO, EMEHT,
O6eroH, kene3o0eroH. [IpoGmembl ©e30MacHOTO  MCMOJIB30BAHMUSI  CTPOUTEIBHBIX
MaTEpHAIIOB B MIOBCEAHEBHON XKU3HU

2.8

XUMHUYECKUN SKCIIEPUMEHT: HW3Y4YCHHE OOpa3IOB HEOPTraHMYECKHX BEIIECTB, CBOMNCTB
COJISIHOM KMCJIOTBI; MPOBE/ICHNE KaueCTBEHHBIX peakluii Ha XJIOPUI-UOHBI U HaOII0ACHNE
MPU3HAKOB MX MPOTEKAHUS; OMBITHI, OTpakarolue (GU3NUecKue U XMMUYECKHE CBOMCTBa
TaJIOTEHOB M MX COEAUHEHHH (BO3MOXKHO HCIIOJIb30BAaHME BHUJEOMATEPHAIIOB);
03HaKOMJICHHE C 00pa3IiaMu XJIOPHUIOB (TAJIOTEHUIOB); 0O3HAKOMJICHHE C 00pa3IiaMu Cephl
n e€ coeAMHEHUSMHU (BO3MOXKHO HCIOJb30BaHUE BHUIEOMAaTEpHUaloB); HaOI0AeHNE
nporiiecca oOyriMBaHUsS caxapa MoJ ACWCTBHEM KOHLEHTPUPOBAHHON CEPHOMN KHCIOTHI,
M3Y4YeHHE XUMHUYECKHMX CBOMCTB pa30aBICHHON CEpHOM KHCIOTHI, IPOBEICHHE
KaueCTBEHHOM peakuuu Ha CyibpaT-uoH H HaONIOACHHWE Npu3HaKa e€ MPOTEeKaHMUS,
O3HaKOMJIeHHE C (U3UYECKUMHU CBOMCTBaMHU a3zoTa, (ochopa U HX COEAUHEHUU
(BO3MOXHO HCIOJIb30BaHUE BHUJICOMATEPHAIIOB), oOpa3liaMu a30THBIX U (HochHOpHBIX
ynoOpeHuil; moiydeHue, coOHpaHue, pacro3HaBaHHE M HM3YYCHHE CBOWCTB aMMHUAKa;
MIPOBEJICHUE KAYECTBEHHBIX pPEaKIHi Ha HMOH aMMOHUA M ¢docdaT-uoH U H3ydCHHE
MPU3HAKOB UX MPOTEKaHUS, B3aMMOJCHCTBHE KOHIIEHTPHUPOBAHHOW a30THOM KHUCIOTHI C
MeIbpl0  (BO3MOXHO  HCHOJb30BAaHHUE  BHJEOMATEpUasoOB);  HM3ydeHHE  MoJelnei
KPUCTAINIMYECKUX PEIETOK anmasa, rpadura, QyriepeHa; 03HAKOMIIEHHE C MPOILECCOM
ancopOIMK  PAacTBOPEHHBIX BEUIECTB AKTHBUPOBAHHBIM  VIJIEM M YCTPOMCTBOM
MPOTUBOTAa3a; MOJTy4YeHue, COOMpaHue, paclo3HaBaHue U U3y4eHHE CBOMCTB YIIEKHCIOTO
ra3a; mpoBe/IeHHE Ka4eCTBEHHBIX pEakluid Ha KapOOHAT- U CUJIMKAT-HOHBI M H3y4CHHE
MPU3HAKOB ~ MX  NPOTEKaHHs;  O3HAKOMJIEHHME C  MPOAYKIUEH  CHIUKATHOM
MPOMBIIIJIEHHOCTH; pEIICHHe OSKCIePUMEHTANBHBIX 3aJad 1o TeMe «Baxueiimue
HEMETAJLTBI U UX COCTUHEHUS

MeTamisl ¥ UX COSIMHEHUS

3.1

O6IJ_[3H XapaKTCPUCTUKA XUMHYCCKUX JSJICMCHTOB — MCTAJJIOB HA OCHOBAHHWU HX




nosnoxeHus B llepuommyeckoit cucreme xumumyeckux sneMeHtoB (M. MenpneneeBa u
cTrpoeHuss aromoB. CrTpoeHue MeTawioB. Meramndeckass CBsi3b U MeETaJLIMYECKas
KpUCTAJIJINYECKAsl pelI€TKA. DIIEKTPOXUMUYECKHUI psiJ] HANIPSKEHUI METalIoB

3.2

dusnyuecKkue 1 XUMHYECKUE CcBOicTBa MeTaiuioB. OO0mMe crocoObl MOIydyeHHs] METaIlIOB.
[TonaTre 0 KOpPpO3UKU METAIUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBbl
(cTanb, 4yryH, IIOpaTIOMUHII, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIJIEHHOCTH

3.3

[Ilenouynsle MeTamwibl: noJjiokeHue B llepuonnyeckoil cucTeMe XMMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa; CTpOCHHME HX aTOMOB; HaxoxiaeHue B mnpupoje. dusmyeckue u
XMMHMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kaimus). OKCUAbl M TUAPOKCUBI HATPUS U
Kaiaus. HpI/IMeHeHI/Ie IICJIOYHBIX METAJIJIOB U UX COGI[I/IHGHI/Iﬁ

3.4

[[lenoyHO3eMeENbHBIE METAUIBI MarHui M Kajdblui: mojoxkeHue B llepuoamueckoit
cucremMe XxuMuieckux 3neMeHToB .M. MenaeneeBa; cTpoeHHE X aTOMOB; HaXOXKIEHUE B
npupoje. dusmyeckne M XUMHUYECKHE CBOMCTBA MarHus M Kauplus. Baxheimme
COCIMHEHUS Kaibllusa (OKCHA, TUAPOKCHI, coyii). JKECTKOCTh BOJABI M CHOCOOBI €€
YCTpaHEHHUS

3.5

Amomunmii: nonoxxenue B Ilepmoguueckoil cucreme XMMHYeCKMX 3iemeHToB  JI.U.
MenneneeBa; CTpOEHHME aroMa; HaxOoXAEeHWE B Mpuponae. Pu3NYecKMe W XUMHUYECKHE
CBO¥CTBa AIFOMUHUSA. AMGDOTEpHBIE CBOMCTBA OKCHJIA U THJIPOKCHIA ATFOMUHUS

3.6

Kenezo: mnonoxenne B Ilepuoanueckod cucreMe XuMHueckux siemeHToB .M.
MenieneeBa; CTpOCHHE aTOMa; HAXOXJCHHE B TpHpojae. Du3nyueckue W XHUMHYCCKHE
cBoiicTBa xeneza. Okcuabl, ruapokcunbl U comm xenesa(ll) m xenesa(lll), ux cocras,
CBOICTBA U MOJTy4YECHHE

3.7

XUMHUYECKUH HKCIIEPUMEHT: O3HAKOMJIGHHE C 0Opa3llaMH METaJIOB W CIUIaBOB, HX
(GU3NYECKUMU CBOWCTBAMH; HM3yYCHHE pE3YJIbTAaTOB KOPPO3UH METAIOB (BO3MOYKHO
WCTIOJIb30BaHNE BUICOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHAA KalbIHsi U
HATpUs C BOJAOH (BO3MOXKHO HCIIOJIb30BAaHHE BHCOMATEPUAIIOB); HCCICIOBAHUE CBOWCTB
KECTKOM BOJBI, TIpollecca TOPCHHUs KKelle3a B KUCIOpoje (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); TIPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIMi HAa HOHBI (MarHws,
KaJIbIIMS, TFOMUHUS, IUHKA, sxene3a(ll) u xeneza(lll), mequ(ll); nabmronenune u onvcanue
MPOIIECCOB OKpAIIMBaHHS IUIAMEHH WOHAMHU HATpUs, Kalusd W KaJIblUs (BO3MOXKHO
WCIIOJIb30BAHNE BHJICOMATEPUAIIOB); HCCIEIOBaHUE aM(OTEPHBIX CBOWCTB THIPOKCHIIA
ATIOMUHUS M THIPOKCHAA IMHKA, PEIICHUE OKCICPUMEHTAIBHBIX 3aJad II0 TeMe
«BaxkHeinme MeTaibl B UX COCTMHCHUS

XuMus u OKpYyXKaromasa cpeaa

4.1

HoBrlie MaT€prajibl U TCXHOJIOTHH. BemectBa u MaTcpHrajibl B MOBCEIHEBHOM KHU3HU
yejaoBeKka. XHUMHS U 300POBLE. be3omacHoe ucnonp30BaHHE BEIIECTB M XMMHUUYECKHX
peaKL{I/Iﬁ B 6I>ITy. HepBaﬂ NIOMOIIIb IPpHU XUMHNYCCKUX OKOI'aX U OTPABJIICHUAX

4.2

OCHOBBI 3KOJIOTMYECKON I'PaMOTHOCTH. XMMHYECKOE 3arpsA3HEHHE OKPYXKAroIIEeH Cpenbl
I[MTAK. Pomp XuMuM B pelmIeHMH OHKOJOruueckux mnpobaeM. Ilpupoanble HCTOUYHUKU
YIJI€BOJAOPOAOB (YroJib, IPUPOIHBIN ra3, He(Th), MPOIYKTHl UX MEepepabOTKH, UX pOJib B
OBITY M TPOMBILIEHHOCTH

4.3

XYUMUYECKUMN OKCIICPUMCHT: U3YUYCHUC O6p33L[OB MaTepruajioB (CTCKJ'IO, CIij1aBbl MCTaJIJIOB,
NOJIMMCPHBIC MaTCpI/IaJIBI)




IMPOBEPAEMBIE HA OI'D 110 XUMHUU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOM TPOTPAMMBI OCHOBHOI'O OBIIET'O
OBPA3OBAHUA

Kon IIpoBepsiemble TPeGOBaHUS K NPeAMETHBIM pe3yibTaTaM 6a30BOro ypoBHS
NpoBepPsIeMoro 0CBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0 001LIeT0
TpeOoBaHuUs o0pa3oBanusi Ha ocHoBe PT'OC

1 [IpencraBnenue:

O TI03HABAEMOCTH SIBJICHUM NpPUPOJbl, MOHMMAaHWE OOBEKTUBHONW 3HAYUMOCTHU
OCHOB XHMMHYECKOM Hayku Kak o0O0JIaCTH COBPEMEHHOIO €CTECTBO3HAHUS,
1.1 KOMIIOHEHTa O0OIIel KyNbTypbl W TPAKTUYECKOW JEATEIbHOCTH YEJOBEKa B
YCIIOBUSIX COBPEMEHHOr0 OOIIECTBa; MOHMMAaHHWE MECTa XUMHUHU CpPeau JAPYrux
€CTECTBEHHBIX HayK

0 HaAyY4YHbBIX MCETOJaxX IIO3HAaHWA, B TOM HYHCIC OKCICPUMCHTAJIBHBIX U
1.2 TCOPCTUYCCKHUX METOAAX HMCCICAOBAHWA BCHICCTB M H3YUCHUA XHUMHUUYCCKHUX
' peaKHHﬁ; YMCHHE HCIIOJB30BaTb MOJCIIN JJISA OOBsACHEHHUS CTPOCHUA aTOMOB U

MOJIEKYI

0 cdepax mnpodeccHOHATEHON MEATEIBHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMH Ha JIOCTHIKEHUSX XUMHYCCKOU
HayKH{, 9TO TMO3BOJIUT OOYUYAIOIIUMCSI pacCMaTpUBaTh XUMHIO Kak chepy cBoew
Oynymei mpodeccHoHaIbHOM JAESITEIbHOCTH W CHAENaTh OCO3HAHHBIA BBIOOD
XMMHHM KaK MpO(QUIBHOTO MpeAMeTa IMpH Iepexojie Ha YpPOBEHb CPEIAHETO
o01rero o6pa3oBaHus

1.3

Bnanenne cucteMoOl XMMHYECKHX 3HAHMH W YMEHHE IPUMEHSATH CHUCTEMY
XMUMHYECKUX 3HAHUHM, KOTOpask BKJIIOYAET:

BOKHEHIINE XUMHYECKHE IOHATHSA: XWMHUYECKHUH OJJIEMEHT, aTroM, MOJIEKyJa,
BEIIECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOJHAS M HEOTHOPOJHAS CMECH,
OTHOCHUTEJIbHBIC aTOMHAsi M MOJIEKYJIIpHAs MacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MOJISIPHBINA 00BbEM, OKCHJI, KUCJIOTa, OCHOBAHHE, COJIb (CPEIHSS),
XUMHUYECKasl PEaKIMsl, PEaKIMd COCIUHEHUS, PEaKIMH Pa3JIOKEHUs, PEaKIHH
3aMEIEeHUs, PpEaKIMu OOMeHa, TeIIoBOH A(PQEeKT peakiuu, 5K30- W
SHJOTEPMHYECKHE PEaKIUU, PACTBOP, MAacCOBasi JOJIS XUMHUYECKOTO IJIEMEHTa B
COCIMHEHUH, MACCOBasl JIOJIS U MPOIICHTHAs KOHIICHTPAIIUS BEIIECTBA B pacTBOPE,
SIPO aToMa, JSJIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOWUTalb, paguyc aToMa,
BAJICHTHOCTD, CTEIIEHb OKHMCIICHUS, XUMUYECKasl CBSI3b, AIEKTPOOTPHUIATECIHLHOCTD,

2.1

NOJIApHAs W HEMOJSPHAs KOBAJICHTHAs CBs3b, MOHHAS CBS3b, METaJUIMUYCCKas
CBs3b, KpHUCTAJUIMUECKass pemérka (aromMHas, HOHHAs, MeTaJuIndecKas,
MOJIEKYJISIpHAsi), HWOH, KAaTHOH, AaHWOH, JJEKTPOJUT U  HEIJIEKTPOJIUT,
ANEKTPOJIUTHYECKAs] AUCCOLMAIS, PEAKIMH HOHHOTO OOMEHA, OKUCIHUTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUH, OKHCIUTEIb U BOCCTAHOBHUTEIb, OKUCICHHE U
BOCCTAHOBJICHHE, JJIEKTPOJIM3, XUMHYECKOe paBHOBecHe, oOOpaTumble U
HEOOpaTUMbIE PEaKIMH, CKOPOCTh XMUMHYECKOW peakiuu, kartamuzatop, [TIK,
KOPpPO3Usl METAIIOB, CILJIaBbI

OCHOBOTIIOJIaratoue 3aKOHbl XUMHUHN: 3dKOH COXpPAaHCHUS MACChI, HepI/IOI[I/I‘-ICCKI/Iﬁ

2.2
3aKOH I[I/I MeH;[eﬂeeBa, 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABoraz[po




TEOPUU XHMHMH: aTOMHO-MOJIEKYJISIDHAsE TEOPHsl, TEOPUSA DJIEKTPOJHUTHUYECKOU

2.3
JIHACCOIHAIIH
3 Brnanenue ocHOBaMu XMMHUYECKON I'PAMOTHOCTH, BKIIFOUAOLIEH:
yMEHUE MPaBUIBLHO HMCIOJb30BaTh MU3YUYEHHBIEC BEIECTBA M MaTepuaibl (B TOM
YHUCJIe MUHEPAJIbHBIE YAOOpPEHUs, METAUIBI U CIUIaBbI, MPOIYKTHI MepepadOTKU
IPUPOTHBIX HUCTOYHUKOB YTJIEBOJIOPOJOB (YyIJisi, IPUPOJHOTO Ta3a, HedpTu) B
3.1 OBITY, CETbCKOM XO3SHCTBE, HA MPOU3BOJICTBE M IMOHUMAHUE 3HAYECHUS JKHUPOB,
OEJIKOB, YIJIEBOJOB JUIsl OpraHU3Ma YeJIOBEKa; yMEHUE NMPOTHO3UPOBATH BIUSHUE
BEIIIECTB U XMMHUYECKUX IPOILIECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOIIYIO
TIPUPOTHYIO CPEY
3.9 YMECHHE HWHTETPUPOBATh XUMHUYECKHE 3HAHUS CO 3HAHHWSAMH JPYTHX YIeOHBIX
' MPEIMETOB
HaJIMYMe OMBITa Pa0OTHI C PA3IMYHBIMA MCTOYHUKAMH WH(POPMAIMH 10 XUMHUU
3.3 (HayuyHasi ¥ HAY9HO-TIOMYJISIpHAs JTUTEPATYpPa, CIIOBAPH, CIIPABOYHUKH, UHTEPHET-
pecypcehl)
yMeHHEe 0OBEKTHUBHO OIICHHBATh MH(OPMAITUIO O BEIIECTBAX, UX MPEBPAIICHUSIX
3.4 Y MPAKTUYECKOM MPUMEHEHUH B YMEHUE UCIIOJIb30BaTh €€ ISl PEeIIeHHs yIeOHO-
MO3HABATEILHEBIX 3a7a4
Brnanenne ocHOBaMHM MOHATHUHHOTO ammapaTta U CHMBOJIMYECKOTO SI3bIKA XMMHUHU
4 JUTsI COCTaBJIeHHUs] ()OPMYJI HEOPTaHHMYECKUX BEIIECTB, YPABHEHUNM XUMHUUYECKUX
peaknuii; ocHoBamu xuMuueckoid HomeHkinatypsl (IlUPAC u TpuBuanbpHON)
YMeHne oOBICHATH CBSA3b TOJIOKEHUS d7ieMeHTa B [lepunoanueckoil cucreme ¢
5 YUCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XHUMHUYECKHUX DJIEMEHTOB
(cocTaB u 3apsy sapa, oOIIee YUCao AIEKTPOHOB), PACIPEICTICHUEM JIEKTPOHOB
10 PHEPTETUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KA U KAJIbIIH
[IpenacraBneHne o0 TNEPUOTUYECKON 3aBUCHMOCTH  CBOMCTB ~ XUMHUYECKHX
6 AJIEMEHTOB (paJyC aTroMa, 3JIEKTPOOTPHUIATEIBHOCTh), MPOCTBIX M CIIOMKHBIX
BEIIIECTB OT TIOJIOKCHHS AJIeMeHTOB B Ilepuomamveckoit cucreme (B MajbIxX
MEePHO/Iax M TJIABHBIX MOJATrPYyIIax) U 3JEKTPOHHOTO CTPOCHHUS aToMa
7 YMeHue KinaccupuImpoBaTh:
7.1 XUMHYECKHE YJICMEHTBI
7.2 HEOPraHWYECKHUE BEIIeCTBa
7.3 XUMHUYECKUE PEAKIIHH
8 YMeHue onpeaesTh:
8.1 BaJICHTHOCTh M CTETICHb OKUCJICHUS! XUMHYCCKHX 3JIEMEHTOB, 3apsi] HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUTI KPUCTAJUIMYECKOM CTPYKTYPHI B COCTUHEHUSIX
8.3 XapakTep cpebl B BOAHBIX PACTBOPAX BEHIECTB (KHCIOT, OCHOBAHUN)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEIh
9 YMeHue xapakTepu3oBaTh (pU3nuecKkre U XUMUYECKUE CBOWMCTBA:
9.1 MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOA, TpaduT, aima3, KpeMHHUH, a3o0T,
' tdocdop, cepa, XJI0p, HATPUIA, KaTHil, MAaTHUMA, KaTbI[Ui, aTIOMUHUH, JKeJIe30)
9.2 CIIOXHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX pAcTBOpPOB (BOJa, aMMHAK,

XJIOPOBOJOPOI, CEPOBOJIOPOJ, OKCHABI U THIPOKCUIbI MeTauioB |—IIA rpymm,




amomunusi, meau (1), tunka, xenesa (Il u 1), oxkcunsr yraepoma (I u 1V),
kpemuus (1V), azora u dochopa (Il u V), cepwt (IV u VI), cepuucras, cepnas,
a30THUCTas1, a30THas1, pochopHast, yroapHasi, KDEMHHEBAsE KHCIOTA U UX COJIN)

MIPOTHO3UPOBATh M XAPAKTEPU30BATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HX

9.3 COCTaBa M CTPOCHHUsS, NMPHMCHEHHE BEHISCCTB B 3aBUCHMOCTH OT MX CBOMCTB,
BO3MOJKHOCTH ITPOTEKAHHSI XUMUYECKHX MPEBPAIICHUH B PA3IMYHBIX YCIOBUAX
10 YMeHHne COCTaBISTH MOJIEKYISPHbIE M HOHHBIC YpPaBHEHHS pEaKIUil, B TOM
qrce:
10.1 peakmuii HFOHHOTO 0OMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIINX ~ XUMHUYECKHE CBOWCTBA W3YYCHHBIX KJIaccoB (TPYIIN)
' HEOPraHUYECKUX BEIIECTB
10.4 MTOITBEPKTAIOIINX T€HETHYECKYIO B3aUMOCBSI3b MEXK/Ty HUMHU
11 YMeHUe BBIUUCIATD (TIPOBOUTH PACUETHI):
111 OTHOCHTENIbHYIO MOJICKYSIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJTO
' XHUMHYECKOTO DJIEMEHTA B COSTMHEHUN
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00hEM Ta30B
114 M0 YpaBHEHUSM XHMHUYECKHX pEaKIUil M HaXOJUTh KOJHMYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WX MPOAYKTOB PEaKINH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM METOJaMH Hay4yHOTO TO3HaHMs (HaOmioJaeHHe, H3MEPEHUE,
12.1 OKCIIEPUMEHT, MOJICTUPOBAHUE) TP U3YYCHHH BEIIECTB W XUMHUYECKUX
SBJIEHUH; yMEHUE CPOPMYIUPOBATH MTPOOIIEMY U MPEATIOKUTH MYTH €€ pelIeHUs
122 Oe3omacHON paboOThl C XMMHYECKMMHU BEIIECTBaMHU, XUMHUYECKOW IMOCYIOH U
' 1abopaTOPHBIM 000PYI0BAHUEM
MpaBuWiIaMu 0€30MacHOr0 OOpalleHHuss C BELIECTBAMH, HCIOJIb3YyeMbIMU B
MOBCEIHEBHOM JKU3HH, TIPAaBUJIaMU MOBEJCHUS B LENIAX cOEpeKeHus 310POBbS U
12.3 OKpYXKalolled MPUPOJHOU CpeJibl; TOHUMaHUE Bpena (OMacHOCTH) BO3JICHCTBHS
Ha JKHUBBIE OpPraHU3MbI OMNpEAENEHHBIX BEIIECTB, CHOCOOOB YMEHBIICHHS U
MIPEeIOTBPAILIEHUS NX BPEIHOTO BO3ACUCTBUS
13 Hanuuune nmpakTH4ecKuX HaBBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS CIEAYIOIINX
XUMHYECKUX IKCIIEPUMEHTOB:
W3y4YeHHEe M oOmnucaHue (U3MUEeCKUX CBONCTB BEUIECTB; O3HAKOMIICHHE C
13.1 (GbU3MYEeCKUMU M XUMUYECKUMHU SBICHUSMHU; OIbBITHI, HWUIFOCTPUPYIOLINE
MIPU3HAKU MPOTEKAHUS XUMHUUYECKUX PEAKIUi
13.2 H3yudeHHe CocoO0B paziesieH s cMeceit
MOJIydeHHE KHUCIOpOoJila M M3YYeHHE ero CBOMCTB; NOJy4e€HHE BOJOPOAa U
13.3 U3yYeHHE €ro CBOWCTB; MOJyYeHHE YIJIEKHCIIOrO T'a3a U U3y4eHHE ero CBOICTB;
MOJIydeHHEe aMMHaKa U U3y4eHUe ero CBOICTB
13.4 IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM [0JIEW pacTBOPEHHOIO

BCIICCTBA




13.5

MPUMEHCHHE WHAWKATOPOB (JTakMyca, MeTuiopaHxa u (eHondranenHa) mis
OTIPEJICTICHHUS XapaKTepa CPe/ibl B PACTBOPAX KUCIIOT U LIETI0YeH

13.6

HCCJIEIOBAaHUE U ONMCAHUE CBOMCTB HEOPraHMYECKUX BELIECTB PA3JIMUHBIX KJIACCOB;
W3yYEHHE B3aHUMOJCHCTBUS KHUCIOT C METAUIaMH, OKCHUJAAMH METAJUIOB,
pacTBOPMMBIMM U HEPACTBOPUMBIMH  OCHOBAHMSIMH, COJISIMU;  ITOJYyYEHHE
HEPAaCTBOPUMBIX OCHOBAHMI; BBITECHEHUE OJIHOIO METAJUIa APYIrUM K3 pacTBOpa
COJIM; UCCIIeZIOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIOB ATFOMUHHMS U IUHKA

13.7

pelieHnue AKCIEPUMEHTAIBHBIX 3amad 1o TeMaM: «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCITMHEHUI; «INEKTPOIUTHYECKAS JTMCCOITHAITHS;
«Baxkaenmre HeMeTayIbl M WX COSIHHEHHS», «BakHeHWmmne MeTamiabl W HX
COCIUHCHHUS

13.8

XUMUYECKNE IKCIIEPUMEHTBI, HIUTFOCTPUPYIOLINE IPU3HAKU IIPOTEKAHUS PEAKLIUN
MOHHOTO OOMEHa; KaueCTBEHHbIE DPEAaKIMH Ha MPUCYTCTBYIOLIME B BOJHBIX
pacTBOpax HOHBI: XJIOpPHUI-, OpOMUI-, HOIUI-, CyibdaT-, hocdar-, kapOoHaT-,
CUJIMKAaT-aHUOHBI, THUAPOKCHUA-WUOHBI, KAaTHOHbBI aMMOHHA, Mar"Hus, KaJlblusd,
ATIOMUHMS, Keme3a (2+) u xenesa (3+), meau (2+), ITUHKA

14

VYmMmenue:

141

OpEeACTaBIATE PE3YJIbTAThBI SKCIICPHMCHTA B Q)opMe BBIBOJIOB, OO0Ka3aTCJIbCTB,
Fpa(l)I/IKOB n Ta6J'II/II_[ H BBIABJIATH OMIIUPUYCCKUC 3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATh CBSI3M MEXJIYy PpEabHO HAOIOMaeMBbIMH  XHMHYECKHUMU
SBJICHUSIMU U TIPOLIECCAMHU, TPOUCXOISIIINMH B MaKpO- U MUKPOMHUPE, OOBICHATD
MIPUYKMHBI MHOTOOOpa3usi BEIIECTB




HEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon I[IpoBepsieMblii 3J1eMEHT COAePKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TIOHATUS
1.1 | Yucreie BemecTBa U cMecH. CriocoObI pa3esieHus: CMeCei
19 ATOMBI ¥ MOJIEKYJIbI. XUMUYECKHE 31eMeHThl. CUMBOJIBI XUMHUUYECKHUX 31eMeHTOB. [IpocThie
' U CJIO)KHBIC BEIECTBA.
1.3 | Xumnueckas popmyna. BareHTHOCTh aTOMOB XUMUYECKUX IeMEHTOB. CTENeHb OKUCICHUS
14 3aKkoH TOCTOSIHCTBa cocTaBa BeulecTB. OTHocuTenbHas aroMHas Macca. OTHOCHTENbHas
' MOJIEKYIsipHasi Macca. MaccoBasi 10J1s1 XMMUYECKOT0 3JIEMEHTa B COETUHEHUH
15 KonunuectBo BemectBa. Mosb. MounspHas macca. Monsipabiii 00b€M ra3oB. B3zaumocBsizb
KOJIMYECTBA, MACChI M YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 duszndeckue M XUMUYECKHUE SIBICHMs. XHMHYECKass peakmuss W e€ MpU3HAKU. 3aKOH
' COXpaHEHHUs MaCChl BEIIECTB. XUMHUUECKHE YPaBHEHUS
2 [lepmognueckuit 3axkoH u Ilepmoanueckas cucreMa XuMH4YecKHX diemeHToB JI.M.
MenneneeBa. CTpoeHHE aTOMOB
[Iepmognueckuit  3akoH. Ilepmoguueckas cucremMa XUMHUYECKux dnemeHToB J[.M.
2.1 | MenneneeBa. Ilepuonsr u rpymmbl. @U3HYECKHA CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB
IepUOoAa U TPYIIIbI JJIEMEHTA
Crpoenne atomoB. CocTaB aTOMHBIX siiep. M3otomnbl. DnekTpoHbl. CTpoeHUE AIIEKTPOHHBIX
2.2 | obomouek aToMOB mepBbIX 20 XUMHUECKHX 3JeMeHTOB I[lepmomnueckoir cuctemsr J[.H.
Meunneneena
3aKOHOMEPHOCTH B W3MEHEHUHU CBOMCTB XMMUYECKUX AJIEMEHTOB IEPBBIX TPEX MEPHUOJIOB,
93 |XaMAA, KambLud (paguyca aTroMoOB, DJIEKTPOOTPHULIATEIBHOCTH, METAJUIMYECKUX U
' HEMETANTHYECKUX CBOMCTB) U UX COCAMHEHUN B COOTBETCTBUU C IMOJIO)KEHUEM JJIEMEHTOB B
[Iepuoanueckoil cucteMe U CTPOEHUEM UX ATOMOB
3 Crpoenue BemecTa
31 Xumuueckas CBSI3b. KoBanenTtHas (monsipHas u HENOJIsIpHas ) CBS3b.
' DIEKTPOOTPULIATENIEHOCTh XUMUYECKUX 371€MeHTOB. MloHHas cBsA3b. MeTaminueckas CBs3b
3.2 Tunel KpucTaNIMYECKUX pemeToKk (aToMHas, WOHHAs, MeTaJUIMYecKas), 3aBHCHUMOCTH
' CBOWCTB BEILIECTBA OT TUIA KPUCTAIUNIMUECKON PEIIETKU U BUJA XUMHUYECKOU CBS3H
4 Baxueilmne npencTtaBUTeNId HEOPraHMUYECKUX BellecTB. Hemeramnbl U UX COEOUHEHUS.
Mertamibl U UX COEAUHEHUS
Knaccudukanus u  HOMEHKJIATypa  HEOPraHUYECKUX  COCIMHEHUH:  OKCHJOB
41 (comeoOpasyrolue: OCHOBHBIC, KHCIOTHbIE, amMQOTepHBIE) U  HECOJIEOOpasyIoIIue;
' OCHOBaHUH (MIENOYM U HEPACTBOPUMBIE OCHOBAHMS); KUCIOT (KHCIOPOJCOAEpKAIllue W
0eCKUCIOPOHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)
4.2 du3nueckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAUIOB: BOJOPOJA, XJIOpa,
' KHCTIOpO/Ia, CePBI, a30Ta, pocdopa, yriepoaa, KpeMHHUS
43 ®u3nuecKkrue U XMMUYECKHUE CBOMCTBA MPOCTHIX BEIECTB-METAJIOB: JIMTHS, HATPUs, Kajus,
' MarHus U KaJblMsl, aTFOMUHUS, jKelle3a. DIEKTPOXUMHUUECKHUH psiJl HallpsHKEHUN METallIoB
4.4 | Ousuyeckue W XUMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIMHEHHH  HEMETaJJIOB:




XJIOPOBOJIOPO/Ia, CEPOBOJIOPOIa, aMMHAKa

4.5

dusnueckue U XUMUYECKUE CBOMCTBa okcuaoB Hemeramios: cepsl (1V, VI), azota(ll, 1V,
V), dochopa(lll, V), yrinepoma(ll, IV), kpemuus(1V). TlonyueHre oKCHIOB HEMETAIIIIOB

4.6

Xumuyeckue cBoicTBa okcuoB: MeTawioB |A-IIIA rpymm, munka, memu(ll) u sxenesa(ll, 111).
[Tony4yenue okCcHI0B METAJLIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAHHUH U aM(OTEPHBIX TUAPOKCHIOB (Ha MMPUMEPE THAPOKCHIOB
TIOMUHUS, XKele3a, IHKa). [lomyuerre ocHoOBaHM U aM(POTEPHBIX THAPOKCHIOB

4.8

OO01ue XMMHUYECKUE CBOMCTBA KHUCIOT: XJIOPOBOJAOPOJHON, CEPOBOAOPOIHOM, CEPHUCTOM,
CepHOH, a30THOU, (ochopHOH, KpeMHUEBOH, yroiabHOH. OCOObIe XMMHUYECKHE CBOMCTBA
KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KUCIHOT. [losryueHne Kkucior

4.9

OO6mue XxuMHUUIeCKHe CBOMCTBA cpeHux coieit. [lomydenue coneit

4.10

[Tonyuenue, cobupaHue, pacrno3HaBaHHE BOJOPOAA, KUCIOPOJIA, aMMHUAKa, YIJIEKHUCIIOTO
rasa B J1abopaTopuu

4.11

[Tonyuenue ammuaka, CepHOM M a30THOM KHMCIOT B NMPOMBIIUIEHHOCTH. OOmiue crnocoOsl
MOJTyYCHHUST METAJUIOB

4.12

I'enermueckas CBA3b MCXKAY KlIaCCaMH HCOPIraHUYCCKUX COG,ZII/IHGHI/II\/’I

XUMUYECKUE PEAKIINU

5.1

Knaccudukanuss XxMMHYECKUX PEaKUil MO pa3IMYHbIM IpU3HAKaM: MO YUCIY M COCTaBy
YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIJIOBOMY 3((}EKTy, MO0 HM3MEHEHHUIO0 CTeNeHeH
OKHCIIEHUS XMMUYECKUX DJIEMEHTOB

5.2

TennoBoit 3(hPexT XUMHUUECKOW peakluu, TEPMOXHMHYECKHE YpaBHEHHs. DK30- U
SHAOTEPMHUECKUE PeaKIHH. TepMOXUMHUECKUE YpaBHEHUS

5.3

OKHCIIUTETFHOBOCCTAHOBUTEIbHBIC peakiuu. OKUCITUTEIN UM BOCCTaHOBUTENH. IIpormeccsl
OKHCJICHUS W BOCCTAHOBJICHHs. DJIGKTPOHHBIN OanaHC OKHCIMTEIbHOBOCCTAHOBUTEIHLHOM
peakuu

5.4

TeopH;I BHCKTpOHHTH‘IeCKOﬁ Jucconnanuu. KaTI/IOHBI, AHHWOHBI. BJICKTpOJ'II/ITI)I u
HEDJICKTPOJIHUTEI. CunbHBIE U c1a0bIe OJICKTPOJINTEI. CreneHb Jucconruanmumn

5.5

Peakuuu moHHOro obMeHa. YcioBHsI MPOTEKaHUs] PEaKIMil MOHHOTO OOMEHa, MOJHBIE U
COKpaIEHHbIC HOHHBIC YPaBHEHUS PEaKIuil

XuMus u OKpYyXKaromasa cpeaa

6.1

BemecTBa 1 Marepuaibl B MOBCEIHEBHOM >KM3HHM 4YelOoBeKa. be3omacHoe HCIOJIb30BaHUE
BEIIECTB M XHUMHYECKUX peakiuuid B nabopatopuu u ObiTy. IlepBas mnomompb mpu
XUMHUYECKUX OKOTax U OTPaBICHUIX

6.2

XUMHUYECKOE 3arps3HEHHE OKpYXKarolled cpeapl (KUCIOTHBIE NOXKIM, 3arps3HEHHE MOYBHI,
BO3AyXa M BOJOEMOB), crocoObl ero mnpexoTBpamenus IIpexenbHas pomycTumas
koHleHTpauuss BemecTB (IIAK). Poap XxuMuM B pelIeHHM 35KOJIOTHYECKUX MpoOeM.
Ycunenue napHuKoBoro 3pdekxra, pazpyiieHne 030HOBOTO €05

6.3

[Ipumenenue cepsel, azorta, (ocdopa, yriaepoaa, KpeMHUS M UX COEIAUHEHUIl B OBITY,
MEJUIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM XO03siicTBe. IIprMeHeHne MeTauioB U CIUIaBOB
(ctanb, 4yyryH, TIOpaTOMUHHMA, OpoH3a) B OBITY W MPOMBIIUIEHHOCTH WX COEAMHEHHI.
[ToHsiTHE O KOPPO3UHU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU

6.4

[IpupoiHBIE MCTOYHMKH YTJIIEBOJOPOJIOB (YroJib, MPUPOJIHBINA Ta3, HEe(Th), MPOJYKTHI HUX
nepepaboTku (O€H3MH), UX POJIb B OBITY U MIPOMBIIIJICHHOCTH




HepBOHa‘-IaJIBHLIe MOHATHUS 00 OPraHM4CCKUX BCUICCTBAX KAaK O COCAMHCHUAX YIIJICPOaa (MeTaH,

6.5 | aTaH, 3TWIIEH, alleTWICH, JTAaHOJ, TNIMICPHH, YKCycHas kucioTa). [loHsTHe O OMOIOrHYecKu
Ba)KHBIX BEIIECTBAX: XKUPaX, OeIIKaX, YIIeBOJAAX — M UX POJIU B KU3HH YEIIOBEKA
7 Pacuérni:
7.1 | mo hbopmynaM XUMHYECKHX COEAUHEHHMA
7.2 | Mmacchl (MaccoBOM) OJM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 | MO XUMHYECKUM ypaBHEHUSIM




YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumusi: 8-# kimacc: 6a30BbIl ypOBEHB: YUCOHUK; S-¢ u3nanue, nepepadborannoe I'abpuensa O.C.,
OctpoymoB WU.I'., Cnankos C.A. AxumonepHoe o6mectBo «M3narensctBo «IIpocBenienre»

» Xumust: 9-# kitacc: 6a30BbI YPOBEHbB: YUCOHUK; 5-¢ m31anue, nepepadorannoe ["adpuensa O.C.,
OctpoymoB WN.I'., Cnankos C.A. AxumonepHoe o6mectBo «M3narensctBo «IIpocBenienne»
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