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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOro 001Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTebHON MTPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Taxxke Ha ocHOBe denaepalbHON paboyeil TporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEMIIUU MPEnoaBaHus Y4eOHOro mpeaMeTa « XuMHUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIeW CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOMIMXCA CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHaBJIMBAECT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3zenaM M TeMaM IPOrpamMMbl MO XUMHH, ONPENEISIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —IpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE IeJIeH U3yUdeHHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOW JEATEIbHOCTU OOYYalolIerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHUE XHMHH CIYXXUT OCHOBOW [JIsi (OPMHUPOBAHUS MUPOBO33PEHUS
0o0ydJaromerocs, ero mpeaCcTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GOopMUPYEMBbIC XUMHUEH NPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
DHEPrud M 00 HSBOJIOLMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TrI00aibHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXHOCTEM  JUIsi  CaMOpPa3BUTUS U
(dbopMHpoOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011eH U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydeOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCICIOBATEIBCKUX YMCHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHenu(UKON HAaydHOrO0 MBIIUICHHS, 3aKJaJblBa€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCSI;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAayYHBIM 3HAaHHSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yJaIOIIHUXCA.

JlaHHbIe HampaBieHUs B OOYYEHUU XHUMHH OOECIEYMBAIOTCS CHEIU(DUKON
COJCp)KaHUsl  y4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IEIaroru4ecKu
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIUMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSTUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUHU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona Kk €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
TOHATHUM O XMMHUYECKOM 3JIE€MEHTE M BEILIECTBE M CUCTEMbI IOHATHI O XMMHUYECKOM
peaknun. OO0€ d3THU CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI IO TPHUHIIUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IPEIACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XWUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TpencTaBieHUd 00 DICKTPOIUTHYCCKON IUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernuecknue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBIONHIS (GYHKIUA OOBSICHEHHS W IPOTHO3MPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXKXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJYyYECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIICH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METO/IaM MO3HAaHUS B Hayke. M3ydeHWe XMMHUU OPOUCXOAUT C IPHUBJICUEHUEM
3HAHWW W3 paHee H3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYKaOIUHd MUPY,
«buosorus. 5—7 kimacce» n «dusnka. 7 xmace.

[Ipy w3yyeHWH XUMHUH TPOUCXOAUT (HOPMUPOBAHHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JESITETLHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHYECKHUX
3HAHUNA — BaKHEUINUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX TOJIOKECHHM,
JOCTYITHBIX 00OOIICHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpuOOIIEHNHM K HAy4YHbIM METOJaM TIIO3HAaHWS TPU U3YYEHHUU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B GOPMUPOBAHMH U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YeOHO-NIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHMM NpaBUi 0€30MacHOro OOpallleHusi C BELIECTBAMHU B
MOBCEHEBHOM KU3HU.

[Tpu u3yyeHun XMMHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENU TaKUE LI, KaK:

— (opmupoBaHHEe HMHTEIUIEKTYaJbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO pPEIICHUMH,
CIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIeHHUE
o0OydJaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycIoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIMO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB ACSTEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHAIBHOW U  €CTECTBEHHO-HAy4YHOU
rPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSACHATP M OLEHUBATH SIBJICHUSA
OKpPY’KAIOIIET0 MHpPA, WUCIOJIb3Ys 3HAHMUS U OMbIT, MOJYYCHHbIE MPU U3YYECHUU
XUMUHU, TPUMEHSATh MX MpPU pPElIeHUH MpoOJieM B MOBCEJHEBHOM KU3HU U
TPYZIOBOM JESATEIIBHOCTH;

— ¢opmupoBaHue y OOydYalOMIMXCS TyMaHUCTUYECKUX  OTHOIICHHH,
NOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKHM HSKOJIOTMUYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B HEISIX
COXpaHEHUsI CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEAbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIsS M HAIpPaBIEHHOCTU AANBHEHIIETO
oOyJeHwus.

OO1iee 4YMCIO YacoB, OTBEACHHBIX I H3YYEHUS XHUMHM Ha YpOBHE
OCHOBHOTO 0011er0o oOpazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJEPKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenus cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi J0JIsi XUMHUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KomnuectBo Beniectsa. Mosb. MomnsipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUMN.

@u3N4eCKUe U XMMUUYECKUE SABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKU.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYEeCKHe ypaBHeHMs. Knaccudpukaius
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKChepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OIMKUCAHUE
(bU3MYeCKuX CBOWCTB 0O0pa3lOB HEOPTAaHWYECKUX BEIIECTB, HAOJIOJCHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIMs BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pasiiokKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THAPOKCHA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE kee3a ¢ pacTBopom conu meau (1),
M3y4eHHE CIOCOOOB pa3jieieHUsi CMecel: ¢ MOMOIIbI0 MarHuta, GUIbTPOBAHHUE,
BBITIApYBaHUE, JUCTUIUIAIMS, XpoMaTorpadusi, MpoBeeHUEe OYNCTKU MTOBAPEHHOU
CONM, HaONIOJEHWE W  ONKCAaHWE  pe3yJIbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJI
(ILIapOCTEePKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 351€eMEHT UM MPOCTOE
BemecTBO. HaxokneHuwe kuciopoga B TpUPOAE, (PU3MYECKHe U XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



MOJYYEHHs] KHUCIOpOJa B Jabopatopud H MOpombllieHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — alIoTpornHas MoAU(pUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakiuud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakUuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3]lyXa, YCUJIEHHE MMAPHUKOBOIO 3(pdekTa, pazpylieHue 030HOBOTO CIOS.

Bonmopon — anemenTt M mpocrtoe BemecTtBo. Haxoxknenwe Bomopona B
npupoae, GU3MYECKHe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. KucnoTsl u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoucTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpBI
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBI. PacTBOPHUMOCTh BEMIECTB B BOJE.
MaccoBasi 0Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTBOpOB B Ipuposie M B KU3HU 4YesioBeKa. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccudbuxarus
OKCHUJIIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusndeckne uW XUMHUYECKUC
cBOMCcTBa OKCHUIOB. [TomydyeHune okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MYECKHME U XMMUYECKHE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KUCIOT. Psan akruBHoctM MmetaimoB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. Homenkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBsI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KUCIOPOAA B BO3AYyXE, MOIYYEHHE,
coObupanue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOAa, HaOII0IeHNE
B3aHUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHIOB U
ONMHMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHUE, PpACIO3HABAHUE M H3y4YCHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojeicTBue Bojioposa ¢ okcuaoM meau (1)
(BO3MOXXHO HCITIOJIb30BAaHUE BUCOMATEPUAIOB), HAOIIOACHUE O0Opa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



uccieqoBaHe 00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIIOICHNE U3MEHEHUSI OKPACKM MHAMKATOPOB B PACTBOPAX KHCIIOT W IIEIIOYCH,
uzydeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUWil HEUTpaJIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOIO METAJIa JIPYTHMM W3 PAacTBOpa COJU, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEAUHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguuyeckass cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsTnHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W ATUHHONEpPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux nnemeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MennpeneeBa. XapakTepUCTUKA XUMHUUYECKOTO
AJIEMEHTA I10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykh W mnpaktuku. [l. V. MeHneneeB — y4€HbIM U
IPpaXKIAHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsl) CBSA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNS K BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

M3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIMX — NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiiiy pa3oKeHUsl, COSUHEHU).

Mestcnpeomemmnuie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO1Me ecTeCTBEeHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIH (akT, runoresa, Teopus,
3aKOH, aHalu3, CHHTE3, Kilaccu(ukanus, TMepuoIUuIHOCTh, HaOII0ICHUE,
DKCHEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHOe COCTOSIHME BEILECTBA, Ia3, (pU3MUYECKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/b1, COHLE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOpPHbIE MOPOJBI,
MOJIE3HBIE NCKOMAEMBIE, TOTLIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUuid M HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepumoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHure BellecTBa: BHJBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOKCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKOW PEHIETKHU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOWMCTBA BEUIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanmsa XuMUYecKuX peakivii Mo pa3IuyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, Io
U3MEHEHUIO CTETEeHEW OKHCIEHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakinusX. [IoHSITHE 0 TOMOTEHHBIX M TeTEePOTE€HHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENLHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIHON peakiuu. CocraBnenue YPaBHEHUMU



OKHCIINTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu moHHoro ooMeHa. Y ciaoBUs MPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE WM COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 IJICKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [[OHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIUuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOUUALMU KHCIOT, IWIEJI0YE H  COJEN
(BO3MOXXHO  HCIOJB30BAHME BUJEO MAaTEPHAIOB), IPOBEJECHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWA  peakuMid HMOHHOrOo  OOMEHa
(oOpazoBaHue oOcajaka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX — NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peaklMH pas3yIoKEHHUs, COCIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBID KAayeCTBEHHBIX pEAKUUMHA HAa HOHBI, PEIICHHE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJIEHCTBHE C METallaMH, HEMeTalllaMH, MIeso4amMu). XJIO0pOBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHue. [lelicTBue
XJIOpa M XJOPOBOAOPOJIa HAa OpPraHM3M 4YeJoBeKa. BakHeWlme XJIOpUABI U HUX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTika 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTeneHu okucieHus. CTpoeHne u (Pu3nyeckue CBONCTBA
IPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYEeCKue CBOMCTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3UUECKUE U
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (Qu3MUeCKue W XUMHUYECKHE CBOWMCTBa (00mME Kak
NpeACTaBUTENS Kijacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKHUE pEeakluu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJMYYEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAYECTBEHHAs peaKlus Ha



cynb¢ar-uoH. Haxoxaenue cepbl U €€ COEIMHEHUH B NpUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COENHMHEHHSIMHU Cepbl (KUCIOTHBIE JTOXKIIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpPAHEHHE B MPHUPO/IE,
duznyeckue u xuMmuyeckue cBoiicrsa. KpyroBopot a3ora B mpupoae. AMMuUak, ero
duznyecKkne 1 XMMHUYECKHE CBOMCTBA, NOJyuyeHue U npuMenenne. Conn aMMOHuS,
ux (U3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHUCJOTa, €€ MoyiyueHue, (PU3NYeCKue U XUMHUYECKUE
cBoMcTBa (0OIIME KaK TMPENCTaBUTEIS Kiacca KHUCIOT U  crheruduuecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMU4eCKoe 3arpsi3HeHUEe OKpYXKarollei cpepl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanmu ¢ocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, Gu3MIecKue 1 XUMHIESCKUE CBOMCTBA,
nosyderue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPEHUIA.

OOmas xapakTepuctika 31eMeHTOB [VA-rpynmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAU(UKALIMKM, PACHPOCTpaHEHUE B TpUpoAe, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTtBa. AncopOnusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACMCTBUE Ha J>KUBbIE OPTraHU3MBI,
NOJIy4YeHUEe U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBSI3aHHBIE C OKCHJIOM
yriaepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIMMaTa, HMapHUKOBBIM
addekT. YronapHas KucioTa U €€ coiu, X GU3MYecKre U XMMUYECKHE CBOMCTBA,
nojsyuyeHue W npuMmeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SIMCTBeE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIECTBAX KAK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuposHble HMCTOYHUKH YTIEBOAOPOAOB (Yrojib, MNPUPOIHBIA Tra3, HEPTH),
OPOAYKTHI WX mepepaboTku (OeH3WH), UX poJib B OBITY W TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKax, YriieBoJax — U UX
poid B KM3HM 4elOBeKa. MarepualbHOE €AMHCTBO OPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHenue. CoeauHeHHs KpemMHusi B mpupoae. OOume npeacraBieHuss o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B IPOMBIIUIEHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MPOBE/ICHHE KAUeCTBEHHBIX PEaKlMi Ha XJIOPHU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIHE (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
rajoreHoB M HX COEJUHEHUH (BO3MOXXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),
O3HAaKOMJIEHHE C oOOpa3naMu XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOIIOACHUE Mpoliecca OOYIIMBaHUS caxapa IoJl IeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHMYECKUX CBOMCTB
pa30aBIEHHOIN CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha cyabdart-
WOH W HaOJIOJICHWE MpHU3HaKa e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NUYECKUMU
cBOMcTBaMM a3o0Ta, (ochopa M uX coeguHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (hochopHBIX ynoOpeHuit, moaydeHue,
coOupanue, pacrmo3HaBaHWE W UW3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3ydeHUue  Mojelsen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJydyeHUe, COOMpaHue, paclo3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEICHUE KAaYECTBEHHBIX PEaKlMil Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YyYECHHE TPU3HAKOB HUX IMPOTEKAHMS, O3HAKOMJICHHE C
NPOAYKIMEH CHUJIMKATHON MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 10 TeMe «BakHeuIre HeMeTaulbl U UX COCIUHECHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepmommyeckon cucreMe XuUMUYECKUX dieMeHToB [J[. U
MenneneeBa u crpoeHus aTroMoB. CTpoeHue mMeTauioB. Meranyeckasi CBsA3b U
METAJUIMYECKas ~ KpUCTa/UIMUecKas  peme€Tka.  DJIEKTPOXUMHUYECKUH  psll
HaIpsDKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl Mody4YeHus: MeTamioB. [loHSATHE O KOpPpO3MM METajuioB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTyH, TIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBITINIEHHOCTH.

[lenounble MeTaIIbl: MOJ0XKeHue B lleproguyeckoit cucTeMe XUMHUYECKHUX
anementoB JI. 1. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXXJIEHHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). Okcuuabl u



TUJIPOKCUAB HATpuss W Kanud. lIpuMeHeHne mEenoYHbIX METALNIOB M HUX
COCIUHEHUU.

[[lemoyHO3eMENBHBIE METAIBI MarHui W KajblMiA: IIOJOXKECHUE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB . M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHE B IIpupoie. Pu3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxuelive coeqWHEHUS KalblUus (OKCHJA, THUIPOKCUI, COJIH).
XKécTrkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

AOMUHHUI: TI0JI0XKeHUE B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [lepuognueckon cucreMe XUuMHUYECKUX 3IIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Dusznyeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcuibl, rTuapoKcuabl U cou xenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpas3lamMu METaIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECHUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJNb30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  IMPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajablUs, aTlOMUHHUS, [IUHKA, KeJe3a
(IT) u xxenesza (I11), meau (11), HabnroAEeHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MWOHAaMU HATpus, Kalus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 M0 TeMe «BaxkHenime
METaJUIbl U KX COCTUHEHUS».

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Mmarepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAaHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHYECKUX 0KOrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeuecTs, naiee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mescnpeomemmnbnie ceasu



Peanm3anuss MeXnpeaMETHBIX CBs3el NMPH W3yYEeHUH XHMUU B 9 Kiacce
OCYILIECTBIIIETCS Yepe3 HCIOJIb30BaHHE KaK OONIMX eCTEeCTBEHHO-HAYYHBIX
NIOHSTUH, TaK W TOHSATHH, SBJISIOMIUXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHallM3, CHUHTE3, Kilaccu(uKkanus, TMEePUOAUIHOCTh, HAOIIO/ICHUE,
IKCIIEPUMEHT, MOJCIIMPOBAHUE, HW3MEPEHHE, MOJEIb, SIBICHUE, IapPHUKOBBINA
s PeKT, TEXHOIOTHS, MaTEPHUAIIbI.

duszmka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIU]I,
W30TOIbI, PaMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
HOJYIIPOBOJIHUKHU, JIUAJIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKast
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIBI U3MEPEHHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIoOpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIHHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHs] XMMHH B €IMHCTBE Y4YEOHOH U
BOCIIMTATEIIbHOU JEATEIBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOlIecTBE MpaBUiIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAlUN W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
U Hay4YHOMY HAacCJeIHI0, NMOHMMaHHUS 3HAYEHHUS XHWMHUYECKOW HAayKH B >KH3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BJIAIETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
NOJIE3HOH,  y4eOHOMCCIIENOBAaTENbCKOM, TBOPYECKOM M Jpyrux  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUHM Y4€OHBIX, IMO3HABATEIbHBIX 3aJa4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINIOMOIIM B IIpOLIECCE OTOM y4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEJECHWE M TOCTYIKH CBOMX TOBAapUUIEH C MO3WULHHA
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBISAIOIINE
OCHOBY JJI ITOHUMaHHUs CYIIIHOCTH HAy4YHOM KapTUHBI MHpA, MPEIACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NIPHUPOABI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IIOJIYYEHUE HOBBIX 3HAHWM II0
XUMHH, HEOOXOIUMBIE [UIsl OOBSICHEHHS HAOJII0JIa€MBIX IPOLECCOB U SIBJICHUM,
M03HABATEJIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa3oBaHUIO, MPOEKTHOM W  HUCCIEeI0BATEIbCKOU
NeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANpaBJIEHHOCTH M YPOBHS OOy4YEeHUS B
JIaTbHEHIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJIO/IEHUS TIpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY U pEabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHCHHS TPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIA BBIOOP
WHUBUTyAIbHON TPACKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON eITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKH 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0pPOBOTrO U
Oe3omacHoro o0Opa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYECKOMY M TICUXHYECKOMY 3/I0pOBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
IpaBuJI O€30MACHOTO MOBEICHUS MpU padoTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAIOIMIMX 3J0POBBIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLIEeH IPUPOIHON CPENOU, JIs ITOBBIICHNUS
YPOBHSL  3KOJIOTMYECKOW  KYyJIbTYpbhl, OCO3HaHHS TJO0AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTel WX PEeIIeHUsS MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBILLICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pEe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC TEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU
NEeSATEITbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
IPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMHU), KUCIOJIb30BAThH
MOHATHUS J1J1s1 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUCHHUS;

yMEHHE TMPUMEHSATH B TMPOIECCe IO3HAHUS TOHATUA (NIpEAMETHbIE U
METanpeIMETHbIEC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATH MIMPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JE€MEHTa), XUMHUuecKas ¢GopMmyna W YypaBHEHHUE
XUMHUYECKON PEAKIUU — MPU PEHICHUH Y4eOHO-IT03HABATENbHBIX 33/1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, IPUYUHHO-CIEJACTBEHHBIE CBA3U U
IPOTUBOPEYMS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble uccienoBarejbcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI TI0
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE OIMbITa MO T[UIAHUPOBAHWIO, OPTraHU3alMU U MPOBEJACHUIO
YYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOJIoJaTh 3a XOJO0M IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (GopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JMUTeparypa XUMHUYECKOrO COAEpKaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IudYHbIe METOJbl W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAITUU U COOTBETCTBYIOIIWX JAHHBIX, HEOOXOJUMBIX JJIS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH ~ UCHOJI30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYpOW aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO ()OpMY MpeICTaBIeHUS HHHOPMAITUHN U
WUTIOCTPUPOBATh pEIIaeMble 3aadll HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
apyrumu popmamu rpadyKu U UX KOMOHWHALIMSIMU;

YyMEHUE UCIOJIb30BaTh MW aHAJM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIeI0BATENLCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPY’KAIOIIEH MNPUPOTHON
CpPEIBl.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juamora W (WiIM) IUCKYCCHHU) IO
CymecTBy  oOcyxaaeMoil  TeMbl, (OPMYJIUpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh Mpe3eHTAIUIO
pEe3yIbTaTOB BBINOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1JaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCICTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOW  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJEeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPIUHAIUS
COBMECTHBIX JCHCTBHM, OINpeaeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBepCAJbHbIE Y4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIN JACSITeNbHOCTH, IUIaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaTh Hanboiee 3(p(HEeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSTh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIN  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUU 33JaHUM C Y4ETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asiBICHHOW IIEH, YMEHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEIaraeMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aTE€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHWS, YMEHHUS U CIIOCOOBI



NEUCTBUN, CcHenupUIecKue [ MpPeAMETHOM o0nacTu  «XUMHUS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaITUsIX.

K koHIy oOyuenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX MMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMUMHYECKasi Peakius, KiacCUu(PuKaius peakiuii: peaxiuu
COCAUHEHHUs], PEAaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPEeaKuuu
o0MeHa, IK30- U IHIAOTEPMHUYECKHUE PEaKIUU, TEIJIOBOM 3P(DEKT peakiiuu,
AP0 aToOMa, HJICKTPOHHBIN CIIOM aroma, aroMHas OpOUTalb, PaJANYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas JOJis BEIIECTBA
(mpolieHTHAsl KOHIICHTpAIusi) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITh 3TU OHSTUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILCHUI;

e HCIOJBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyI
BELIECCTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU I10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa J[. M. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIOXkeHUs B llepmoamueckoit cucreme,
3aKOHOB COXPAHEHHSI MAaCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Ilepuonnyeckoi
CHUCTEMbl XHMHUYECKHUX DJEMEHTOB: pa3iMyaTh TMOHITUS «TJIABHAA
noarpynna (A-rpynmna)» u «mnodounast noarpymnmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbl€ MMEIOTCS B
tabmune «llepuoguueckass cucTteMa XuUMHUYeCKHX »yemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij spa, 00IIee YUCIIO IEKTPOHOB
U pacmpeeeHUe X MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKHE peakuuud (10 YMUCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILIECTB, 110 TETIOBOMY (D (eKTy);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAasi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMA;

POTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MaCCOBYIO JIOJII0 BELIECTBA B pacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIIUU;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHONU EITEILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000OIEeHHNE, CHCTeMAaTH3alluio, KiIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€M — /I M3yYEHHUS CBOWCTB
BEIIECTB M XHUMHYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIE METOJIbl
MO3HAHUS — HAONIOJCHUE, U3MEPEHUE, MOJICIUPOBAHHUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM 000pY/IOBaHUEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUSMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOpOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAECITEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUIAaHUPOBATh M NPOBOAUTH  XUMHUYECKHUE  SKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

K xonIy oOydenus B 9 kjiacce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUIN:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHM
JJIIEMEHT, aTOM, MOJEKYJIa, HOH, KaTHOH, AHWOH, IPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJIb, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] IUCCOLUMALMSA, PEAKIUA HOHHOIO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHHE M  BOCCTAHOBJICHUE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKasd CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHYECKON pEaKUHH, TMPEIeIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrna;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
MPUMEHSTH 3TU NOHATHUS MPU OMMCAHUY BEIECTB U UX MPEBPAIICHUN;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJI€HHUS (HOpMys
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUM;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COEIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONPEACIIEHHOMY KJIacCy COCAMHEHUM 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XUMHUYECKON (QopMmyJsie, XapakTep Cpeibl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAIUINYECKON
PEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbIch Ilepuonmueckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCBhIBAaTh W XapaKTEPU30BATh
Tabnuunyo (opmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas mnoArpynmna (A-rpynma)» U «mododHas
noarpynna (b-rpynma)», manble u OOJbIINE TEPUOIBI, COOTHOCHUTH
0003HaYEHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpezieieHue HMX [0 DSJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npenesiax MajlbIX MEePUOIOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (IO YHUCIy U COCTaBy YYAcCTBYIOLIMX B pPEAKLIUU
BEIECTB, MO TEMJIOBOMY 3(P(HEKTy, 0 WU3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIas ONUCAHUE
IpUMEpPAMH MOJIEKYJISIDHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUSA DJIEKTPOJUTUYECKOW JNHCCOLMALMU  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOMoaTh  OpaBWja  MOJIb30BAHUS ~ XUMHUYECKOM  MOCyIoll U
Ja00paTOpPHBIM  O0OpYyJIOBaHMEM, a TakK)Ke IpaBWa OOpaIllCHUS C
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U yTICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEPIKIAIONINE  KAaYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI U3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPAX HEOPTAHHUYECKUX BEIIECTB;

NPUMEHSATh OCHOBHBIE ONEpPAlUd MBICTUTENbHON JIEATEIbHOCTH — aHaIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHEe, CHUCTEMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJI M3Y4YEHHUS CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlnid, €CTeCTBEHHO-HAy4YHbIE METOJIbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoymdecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KouTtpoabHbie IpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
Xumust — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

’ MPAKTUYECKOU S TETBHOCTH https://m.edsoo.ru/7f41837¢

yeJoBeKa

12 BertectBa 1 xuMu4eckue 15 1 Bbu6nuoreka [JOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
21 Boznyx. Kucnopoa. Ilonstue 6 bubmumoreka [IOK

' 00 oxcumax https://m.edsoo.ru/7f41837¢
)9 Bonopoa. Ilonsitue o kucnorax 2 1 bu6mmoreka [IOK

’ U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK

’ OCHOBAaHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 1 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUI



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

[lepronnueckuii 3aK0H U

11 [Tepunonnueckas cucrema 7 Bbu6nuoreka [JOK
XUMHYECKHX 3J1eMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue aTroma
XuMu4decKas CBA3b.

3.2 OKHCIUTEIBHO- 8 bubmmorexa [IOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbLHBIC PEAKITUU
Bbu6nuoreka [JOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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

9 KUIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeloB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubanorexa [HOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIHS. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
21 OO01mast xapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorensr https://m.edsoo.ru/7f41a636
OO61mas xapakTeprUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [OK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTeprUCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
' PYTISL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 buommorexa HOK
) . PYHIEL poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COECAMHEHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

bu6mmoreka [IOK
1 I 4
3 Obmpae cBOHCTBA METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aXHEeUIe MeTaJuIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no pazneny 20
Pa3znen 4. Xumus U oOKpyskamomas cpeaa
4.1 BemtecTBa 1 MaTepualisl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
) = p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabnbie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
| [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOAaX MO3HAHUS B XUMHH 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227¢
[Tpaktrueckas padota Ne 1 «[IpaBuia
3 paboTHI B 1abOpaTOpuu U IPUEMBI 1 bu6nuoreka [IOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecu. CriocoObl 1 bubmoreka [{OK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 bubmorexa [IOK
A . p p https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPCHHOU COJIH )»
bubmunoreka LIOK
6 A 1
TOMBLH MOTICKYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUUYECKHE dJIEMEHTBI. 3HAKH 1 bubnuoteka [JOK
(CHMBOJIBI) XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u c10KHBIE BEECTBA 1 bubmorexa OK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmunoreka LIOK
10 X .B
umeckas Gopmyna. BareHTrocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUUYECKUX DJIEMEHTOB
1 OtHocuUTeNbHAs aTOMHAs Macca. bubmuoteka [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10715 XUMAYECKOTO bubmuoreka [JOK
3JIEMEHTA B COeUHECHUN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mob. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoteka [JOK
XuMHUeCKast peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBuUs MPOTEKAHUS but6mmoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCChl BELIECTB. bubnmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHus KoJIM4yecTBa, MacChl
17 BEILIECTBA M0 YPaBHEHUSIM XUMHYECKUX bubmorexa HOK
= . yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukamnms XuMruaecKux peakiuit
18 (coenuHEeHUs, pa3I0KEHUS bubmorexa OK
A P ’ https://m.edsoo.ru/ff0d3£34
3aMeIleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O0o0eHne u bubmorexa LIOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CHCTEMAaTHU3aIUs 3HAaHUH
20 KonrtponsHas padora Nel mo reme Bu6muotexa [JOK
«BelecTBa 1 XUMHYECKUE PEAKITANY https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6nuorexa [IOK

Bo3ayxa. Kucinopon — anemMeHT u

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

nmpocroe BeuiecTBo. O30H

dusnueckye U XUMUYECKHAE CBOMCTBA

but6mmoreka [IOK

22
KNCI0POAA (peaKiii OKHCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI TOTydeHUsT KUCIIOPO/ia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa OK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 ekt xuMmudeckon
24 peaKIu, IOHATHE O bubmunoreka LIOK
TEPMOXUMHUYECKOM YPAaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIHSIX
TomnmuBo (He(Th, yroab U METaH).
25 3ar ﬂSHeéHeqlios . a, CIIOCOOBI lro bubmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «[lony4yenne u coOupanue KUCI0poia Bubnmorexa [IOK
v . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
7 Bonopoa — anemeHT u npocroe bubnuoreka [JOK
BellecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmoreka [{OK
Bojiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmunoreka LIOK
29 IT
OIPITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus BOAOPOia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas pabora Ne 4 o Teme
but6mmoreka [IOK
31 «[lony4yenne u cobupanue BOAOPOA,

W3YyYEHHUE ETO CBOMCTB)»

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MossipHblii 00bEM Ta30B. 3aKOH

bubmunoreka LIOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucienusa o0béMa, KOJIHYECTBA
33 BCIIECTBA ra3a I10 ero U3BECTHOM bubmorexa [IOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruuncienus o0bEMOB ra3oB MO
34 ABHEHUIO PEAKIINH Ha OCHOBE 3aKOHA bubmmorexa LOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUI T'a30B
15 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmoreka [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputens. HacbiieHHbie
37 U HEeHACBIIIIEHHLIE pacTBOPLI. MaccoBas bubmorera [IOK
= p bl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[TpakTrueckas padota Ne 5 mo Teme
13 «IIpuroroBiieHrEe pacCTBOPOB C bu6nuoreka [IOK
OnpeaeIEHHON MacCOBOM JT0IeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA)
19 KonTponbnas padora No2 mo teme bubmmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUPUKALINS, bubmunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue nu XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: cOCTaB, KJIacCU(PUKAIIHS, bubmunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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ITonyyenue u XMMHUYECKHE CBOMCTBA

bubmunoreka LIOK

43
OCHOBaHHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuyenue u XuMUYECKHE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATYpa,
46 CHOCOéBII) oI )eHI/I;{ XI/IMI/I‘IZ(IZ)KI/IG bubmorexa [IOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
43 ['enernueckas cBs3p MEKY KilacCaMu bu6nuoreka [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
but6mmoreka [IOK
49 O06o001IeHre U CUCTEMAaTH3aIMs 3HAHUH
H H https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 mo teme
" bubmuoteka [JOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
o https://m.edsoo.ru/00ad9e1la
COCMHEHMI
[TepBbie MOMBITKH KIacCUPUKAITTT
bubmunoreka LIOK
51 XMMHYECKUX 3J1eMEHTOB. [loHsiTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH 1
bubmunoreka LIOK
52 [Tepuoauueckas cucTeMa XUMHYECKHUX
https://m.edsoo.ru/00ada52c
anemenToB /1. V1. MenaeneeBa
bubmunoreka LIOK
53 Ilepuonsl, rpymnisl, MOATPYIIIILI

https://m.edsoo.ru/00ada52¢c
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmunoreka LIOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 371eKTPOHHBIX 000JI0YeK
N but6mmoreka [IOK
55 aTOMOB 2J1eMeHTOB [lepuonnueckon
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKECHHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa aJist
57 pa3BUTHS HAyKH U npakTuku. /. 1. bu6nuoreka [IOK
MenpeneeB — y4€HbIN, IEIAror u https://m.edsoo.ru/00ada96e
rpaxIaHuH
PeseprubIil ypok. O60011eHIE 1
P P EH bubmoreka [IOK
58 cUCTEMAaTH3anWs 3SHAHUH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepodHas padboTa
KontponsHas padora Ne4 o reme
59 «CtpoeHue atoma. XUMHUYECKas CBA3b) bubmorexa [IOK
p . ’ https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
60 DNEeKTPOOTPULIATETLHOCTH ATOMOB bu6nuoreka [IOK
XUMHYECKHUX BJIEMCHTOB https://m.edsoo.ru/00adaab8
61 HMonHas xumuieckas CBs3b bubmorexa OK
https://m.edsoo.ru/00adac34
6 KoBaneHnTHas nonsipHas XuMH4ecKas bu6nuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas1 HENOJsIpHAs XUMUYECKast bubmmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTICHUS bubmoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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https://m.edsoo.ru/00adae28

65 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC | bubmuoreka [{OK
peakuuu https://m.edsoo.ru/00adb076
Bbubmunoreka LIOK
1
66 OKUCINUTENIN U BOCCTAHOBUTEIN https://m.odsoo.ru/00adb076
PesepBHsblil ypok. O0001IEHIE U
67 CI/ICTI;MaTmZp us 311&1111/11711u o TeMe 1 Bubmorexa OK
H https://m.edsoo.ru/00ad9cb2
«CtpoeHue aroma. XUMUYECKAsI CBS3bY
68 PezepBHblit ypok. O0o01IeHNE 1 | bu6nuorexa LIOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabnsie  IIpakruueckue
n/n Bcero U3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
[lepuoauueckuii 3aK0OH.
| Ilepuoanueckas cucrema 1 bu6nuoreka [IOK
XAMHUYECKHX 3eMeHTOoB /1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH
. but6mmoreka [IOK
2 CBOMCTB XMMHUYECKHX IJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 Bubmuotexa [JOK
HEOPTaHWYECKHX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XUMUYECKOU CBSI3U U TUIIBI 1 bubnuoteka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpenue u yrioy0OaeHue 3HaHUI 1 1
OCHOBHBIX pa3ZesioB Kypca 8 kiacca»
6 Knaccudukanmst Xumuaecknx 1 bubmunoreka LIOK
pEAKIHI MO pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IIoHsATHE O CKOPOCTH XUMUYECKOMN
7 eakquu. IloHATHE O TOMOT€HHBIX U 1 Bubmorexa OK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[TonsiTve 0 XUMHUYECKOM PaBHOBECHH.
but6mmoreka [IOK
8 DakTOpPBI, BIUSIOIINE HA CKOPOCTh 1

XUMHUYECKOM PCaKuu U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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XUMHUYCCKOI'0 paBHOBCCHUSA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIHHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOMN
10 nccoruanuu. CuiabHbIE U ci1a0ble bubnnorexa LIOK
A HHATLHH. https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HonHble ypaBHEHUS peakIIni bubnnorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KHUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN buGnnorexa LIOK
p UH https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIEHUNA 00 Bubmorexa OK
pe . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JTUCCOIHAITIT
14 IlousTue o runpoause coieu bubnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTr3aIus bubnuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckast pabora Ne 1.
16 «PeltreHne KCrIepUMEHTAIBHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
Kontponbnas padota No2 o teme
17 «INEKTPOIUTHYECKAST TUCCOINAIINS bubnnorexa LIOK
p A HHATH. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUUA B PACTBOPAX)
OO011ast XapakKTEPUCTUKA TAIOTEHOB.
18 anl\lxllnqecxl:/le CBEﬁCTBa Ha IIpUMepe buGnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopona. CosnsiHast KUCIIOTa, Bu6muotexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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XAMHYECKHUE CBOMCTBA, IOJyYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHNE
[IpakTuueckas padora Ne 2 o reme
20 «TonmyueHne COIAHON KUCIOTHI Bubnmorexa [IOK
i . . ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTB»
Boruncnenus o ypaBHeHUSIM
. but6mmoreka [IOK
21 XUMHYECKUX PEaKIUi, €CIIU OJUH U3
https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO61mas XxapakTepUCTHKA 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AmoTponHbie MOIU(UKAIIMH CEPHI.
7 Haxoxnenue cepsl U €€ coenMHEHN Bubmuotexa [JOK
B [IpUpOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpoeHuUeE, bu6nuoreka [IOK
¢u3nUeckrue 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,
. bu6mmoreka [IOK
25 bu3HYEeCKre U XUMUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
PUMEHEHUE
XUMHYECKUE peaklii, JexKallue B
OCHOBE IIPOMBIIIIJIEHHOTO CII0c00a
26 MOJTYYEHUSI CEPHOM KUCIIOTHI. bu6nuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIlEeH cpelibl COEIUHEHUIMU
cepbl
7 Brrunciienue MaccoBoil 40JIM BBIXO/1a bubmoreka [JOK
NPOJIYKTa PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepUCTHKA dJIEMEHTOB bubmmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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VA-rpynmnsl. A30T, paclipocTpaHEHHE
B IIpupo/ie, Gu3nvecKue u
XUMUYECKHUE CBOKCTBA

https://m.edsoo.ru/00adeeab

AmMHaK, ero Gu3nvecKue u

29 XMMHYECKHE CBOMCTBA, ITOJIyYCHHUE U bubmmorexa [IOK
’ e https://m.edsoo.ru/00adf004
PUMEHEHUE
[IpakTrueckas padota Ne 3 o Teme
30 «ITonydeHue aMMuaKka, U3y4eHHe ero bubmorera [IOK
. . gt https://m.edso0.ru/00adf180
CBOKCTBY»

31 A3oTHas kucioTa, e€ Gu3nIecKue u bubmunoreka LIOK
XHUMHYECKHE CBOMCTBA https://m.edso0o.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 00peHuil. XUMHUYECKOE bubmorexa HOK
yAo0p ’ . https://m.edsoo.ru/00adf518
3arpsi3HECHUE OKPYKAIOIIEeH CpeIbl
COCOUHCHUSMH a30Ta
®ocdop. Oxcun dhochopa (V) u

33 (1)00(%)0 pHaﬂ KI/ICJ'I((i))Ta q)(l)plzsn(qezzxne u bubmorexa [IOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJTyUYCHUE
Hcnons3oBanue pochatos B

34 KaueCTBE MHHEPAIBbHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3HeHue NPUPOJHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacmpocTpaHeHNUE B

35 pu I())z[e EHBI/II:IGCKI:/IG A XUMHUYECKUE bubmmorexa [OK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
16 Oxkcuapl yriaepojaa, ux pu3ndeckue u bu6nuoreka [IOK

XUMHUYECKUE CBOVCTBA.

https://m.edsoo.ru/00adfebe
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DKosorunyeckue npoodIeMsl,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

37 YronpHas KUCIOTa U €€ COTN bubmorexa HOK
https://m.eds00.ru/00ac006¢c
[IpakTuueckas padora Ne 4 o reme

18 "ITosrydyeHune yrieKucioro rasa. Bu6muotexa [IOK
KauectBenHast peaxiiysi Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIE MOHATHS 00
39 OpraHUYECKUX BEIECTBAX KaK O bubmmorexa IOK
p https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX YIiiepoaa
but6mmoreka [IOK
40 Kpemuuii u ero coetuHeHus
P https://m.edsoo.ru/00ac080a
[IpakTuueckas padora Ne 5. Perenue

41 AKCIIEpUMEHTAIBHBIX 3a]1a4 110 TEME bu6nuoreka [IOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ac0bf2
COCTUHEHHUS»

Kontponbnas padota Ne3 mo teme
. but6mmoreka [IOK
42 «BaxHeie HeMeTalIbl U UX
https://m.edsoo.ru/00ac0el8
COCTUHEHHUS»
OO6mmas XxapaKTepUCTUKA XUMHUIECKUX
3JIEMEHTOB — METAJIIOB.

43 Merannu4deckas CBsI3b U bubnuoreka [JOK
METAJUTNYECKast KPUCTAJIINIECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3n4YECKUe CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

. but6mmoreka [IOK

44 DIIEKTPOXUMUYECKUH P

HaIPsHKEHUN METalIoB

https://m.edsoo.ru/00ael 156
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O61u1me crnocoObl MoTy4eHus
MmeTaiuioB. CruiaBel. Beluucienus mo

45 aBHEHUSIM XUMUYECKUX PEAKIINI buGnnorexa LIOK
yp PeAKIHIH, https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
pUMeECH
b K
46 [ToHsiTHE O KOPPO3UU METAIIIIOB nommorexa 10
https://m.edso0.ru/00ae1278
bu6mmoreka [IOK
47 eJIo € MeTall
[enourpie MeTanb! https://m.edsoo.ru/00ae14b2
43 OKCHUJIbI M TUAPOKCUBI HATPUS U Bbubmunoreka LIOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMeTbHBIC METAIIBI — bubmuoreka [{OK
KaJIbIIMA 1 Mardui https://m.edsoo.ru/00ael 5e8
50 Baxneime coenuHEHNS KaJIbIUI buGnnorexa LIOK
a H https://m.edsoo.ru/00ael5e8
51 O000I1IIeHNE U CUCTEMATU3ALUS
3HAHUU
5 JKEcTkoCTh BOABI U CITOCOOKI €& bubmuoreka [JOK
YCTPAHEHHUS https://m.edsoo.ru/00ac1886
[IpakTuueckas padora Ne 6 o reme
53 "XEcTKOCTH BOIBI 1 METOEI €€ bubmorexa LIOK
" g A https://m.edsoo.ru/00aelael
YCTpaHECHHS
bubmunoreka LIOK
54 A i
JTEOMHEHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHJIA U Bu6muotexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmoreka [{OK

https://m.edsoo.ru/00ae1d86
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OKCI/II[BI, TUAPOKCUIBI U COJIN KCIIC3a

bubmunoreka LIOK

> (IT) m »xene3a (III) https://m.edsoo.ru/00ae35e6
58 O06o001IeHNe U CHCTeMAaTH3aINS
3HAHUHA
[TpakTuueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bu6nuoreka [IOK
«BaxHenmme MeTaJlTbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUSIM
XUMHYECKHUX PEAKIIHii, €CIM OJNH U3
60 peareHTOB J1aH B U30BITKE WIIH bu6nuoreka [IOK
COAEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJA MPOIAYKTa
peaxkuuu
61 O00011eHNEe U CUCTEMATU3ALMS
3HaHUU
KonTtponsHas padora Ne4 o reme
62 «BaxHenmme MeTaJlJTbl U UX
COETUHEHUS
63 BemectBa u matepuansl B bu6nuoreka [IOK
MIOBCEIHEBHOU XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bu6nuoreka [IOK
OKPYKAaIOIe Cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemiennun bubmmnoreka [JOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O600111eHNE 1 bu6nuorexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O6001IeHNE U bubnuoreka [JOK
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cUCTeMaTu3anus 3HaHUU

https://m.edsoo.ru/00adb33c¢

68

PeseprubIil ypok. O6001IeHNE U
crucTeMaTu3alurs 3HaHUI

bu6mmoreka [IOK
https://m.edso0.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJIBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa30oBaTeJIbHOM MPOrPaAMMbI OCHOBHOTI'0 0011er0o 00pa30BaHUs

1

ITo teme: «llepBoHauanbHble XUMUYECKUE TTOHATHS

1.1

pacKpbIBaThb CMBICII OCHOBHBIX XHWMHUUYECKHX TOHSITHH: aToM,
MOJIEKYJIa, XHMHYECKHH OJJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTEIIbHAs aTOMHAas W MOJICKYJsIpHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJSIpHAsi macca, MaccoBas A0S XHMHUYECKOTO
3JIEMEHTa B COCIMHEHHUU, MOJIIPHBIH O0BEM, XMMHUUYECKas peaKilus,
KIacCUpUKALUA  PEaKIHil:  peakluuud  COSAUHCHHsS,  PEaKIuu
pa3lIoKEHUs, PEaKIUd 3aMEIICHHs, peaKIuu OoOMeHa, 3K30- |
OHIOTEPMUYECKUE PEAKIMH, TEIuIoBoi 3¢ (HEeKT peakiuu, pacTBOp,

MaccoBast 10Jis BellecTBa (MPOLeHTHAs KOHIICHTPAIs) B pacTBOPE

1.2

HITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MOHATHH H

MMPUMCHSATH 3TU MMOHATHSA ITPU OITMCAHUHN BCHICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

UCIIOJIb30BAaTh XUMHYECKYI0 CHMBOJHUKY U COCTaBJeHHS (Hopmyl

BEILECTB U YPABHECHUN XUMUYECKUX PEAKLIUN

1.4

PACKpPLIBATH CMBICJI 3aKOHOB COXpPaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOI'O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

OMpCACIIATh BAJICHTHOCTbH aTOMOB DJIEMCHTOB B 6I/IHapHBIX

COCAUHECHUAX

1.6

KJIaCCU(UIIUPOBATh XMMHUYECKHE pPEaKIuu (10 4YHUCIy U COCTaBy

YYaCTBYIOUIMX B PEAKIUH BELIECTB, MO TEMJIOBOMY dPPEKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAacCChL

BE€IICCTB




1.8

BBIUMCIISTH MACCOBYIO JIONIO XMMHYECKOTO dJeMEHTa 1o (opmyre

COCIMHEHMS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

NPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl IMO3HAHUS — HAOII0JeHHeE,
U3MEpEHUe,  MOJCIHUPOBAHME,  OKCIEPUMEHT  (pealbHbIi |

MBICJICHHBIN )

ITo Teme: «BaxxHeiime npeACTaBUTENIN HEOPTaHUUYECKUX BEIIECTB)

2.1

pPacKpbsIiBaTb CMBICII OCHOBHBIX XHMHYECKHUX TTOHSITHM: OKCHI,

KHUCJI0Ta, OCHOBAaHUC, COJIb

2.2

OTpeAeNATh MPUHAAJICKHOCTh BEIIECTB K ONpeAeNEHHOMY KIaccy

COEIMHEHUH 1o GopmyliaMm

23

KJIaCCI/I(bI/II_II/IpOBaTb HCOPTraHUYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XHMHUYECKHE CBOWMCTBA
BEILIECTB Pa3IM4YHBIX KJIACCOB, MOATBEPXKAas OINUCAaHHE IpUMEpaMu

MOJICKYJIAPHBIX ypaBHGHI/Iﬁ COOTBCTCTBYIOIINUX XUMHUYCCKUX peaKI_II/Iﬁ

2.5

IMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
Kau€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU IPOTCKAHHA XHMHUUYCCKHUX

HpeBpameHHf& B pa3JIMYHBIX YCIIOBUAX

2.6

CIeIOBaTh MpaBWJIAM TOJNB30BAaHUS XUMHUYECKOW TOCYIOH |
7a00paTOPHBIM 00OPY/IOBAaHMEM, a TaK)Ke IMpaBWJIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBHUU C HWHCTPYKIUSMHU TIO BBIMOJTHEHUIO
71a00paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYYEHUIO M COOUpaHUIO
ra3oo0pa3HbIX BEMIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOpOB € ONpEACIEHHOM MacCOBOM [I0JI€ll  pacTBOPEHHOTO
BEIIECTBA, INIAHUPOBAThH U MPOBOJUTH XUMHUECKUE IKCIIEPUMEHTHI 10
pacmo3HaBaHUIO PACTBOPOB WIeoueid W KUCIOT C IOMOIIbIO

WHIUKATOPOB (J1Takmyc, (heHoadTaIeuH, METUIIOPAHXK U IPyTHe)

2.7

MPOBOAUTH PACUETHI M0 YPAaBHEHUIO XUMUYECKOM peakiiuu

ITo Teme: «llepmogmyeckuit 3akoH u Ilepuoguueckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CtpoeHue aTromoB.

Xumunaeckas cBa3b. OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pCeakuumn»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IIOHATHH: SIpO aTOMa,
SNIEKTPOHHBIA CIIOW aToMa, aTroMHas OpOWTaldb, paalyc aToMa,

XUMHYECCKass CBA3b, IOJIsIpHAasd W HCIOJISAPHAas KOBAJICHTHas CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHUWOH,

CTCIICHb OKUCJIICHHUA

32 KJIacCU(PUITMPOBATh XUMHUUECKHE DJIEMEHTHI
OTMHUCHIBaTh W XapaKTepH30BaTh TaOaMuHyto ¢Gopmy Ilepmommueckoii
CHUCTEMbl XMMHYECKHUX OJJIEMEHTOB: pAa3JM4aTh MOHITHUS «rJaBHas
33
noarpynma (Arpymnma)» u «mnobouHas mnoarpymnma (brpymma)y,
«Malbie» U «OOJBIINE) MEPUOJIBI
packpbiBath cmbici Ilepuonmueckoro 3akona .M. Menzeneesa:
14 JIEMOHCTPHUPOBATh TOHUMAaHUE MEPUOANIECKON 3aBUCUMOCTH CBOWCTB
' XAMHYECKHX DJJIEMEHTOB OT HX TmonoxeHus B [lepuonnueckoi
CHCTEME
COOTHOCHUTHh  00O3HAUCHWs, KOTOpbIE HWMEIOTCS B  TalmuIe
«Ilepuoguyeckas  cucreMa  XUMUYECKMX  dieMeHtoB  JI.W.
35 MeHnneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMUYECKHX OJEMEHTOB (COCTaB W 3apsja sAapa, oOIiee YHciIo
AJIEKTPOHOB U pacHpeieNieHue UX MO JIEKTPOHHBIM CII0SIM)
16 OTpEACNATh  CTENEHb OKHUCJICHHS OJJIEMEHTOB B  OMHAapHBIX
' COEIMHEHMIX
37 OTIPENIeATh BUJl XMUMHYECKOW CBs3M (KOBaJieHTHAass W HWOHHAs) B
' HEOPTraHUYECKUX COCAMHEHUSIX
9 KJIACC
Kox .
IIpoBepsiemble npeIMeTHBIE Pe3yJbTAaThl 0CBOEHHUS OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yjabTara

1

ITo Teme: «BemecTBo 1 XUMUYECKasi PEaKIUs»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TIOHSTHI: pPacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs TUCCOIHALINS,
peakIi MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE PaBHOBECHE,
o0OpaTumble u HeoOpaTUMbIe peakuuy,
OKHCITUTEITbHOBOCCTAHOBHUTEIBHEIC peaKiuy, OKHCITUTEITb,
BOCCTAQHOBUTENIb, OKHCIEHHE M BOCCTAHOBIIEHHE, aJUIOTPOINS,
aMm(poTepHOCTh, XUMHUYECKass  CBi3b  (KOBaJeHTHas, HOHHAas,

MeTaHHquCKa}I), KpUCTaJNINYCCKAaA peméTKa, CIlJIaBbI, CKOPOCTb




XAMHUYECKOW peaKkun

1.2

HUIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

IMPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTAaBIIATh YPaBHEHUS HIIEKTPOJIUTUYECKONW IUCCOLMALUN KHUCIOT,
LIeJI0YE M COJIEH, IIOJIHBIE M COKPALEHHBIE YPaBHEHHUs pEaKIUil

HOHHOTro oOMeHa

1.4

PaCKphIBaTh CYIIHOCTb OKHCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OaJlaHCa STHX pPeaKUuit

1.5

IIPOBOJUTH PaCYEThI 110 YPABHEHUIO XMMUYECKON peaKkIuu

ITo temam: «HemeTamiapl U UX COEOIUHEHUSI» U «MeTalUbl U UX

COCOAUHCHU S

2.1

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CIICU(PUIECKUE XUMUIECKHE
CBOMCTBA IPOCTBIX M CJIOXKHBIX BELIECTB, NOATBEP)KIAs ONUCAHUE
[IpUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHYECKHUX peaKIui

2.2

COCTaBJISITh YPaBHEHHUSI PEAKIIHH, MOATBEPIKIAIOIINX CYIIECTBOBAHHE

T€HETUYECKOM CBSA3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB

23

IMPOTrHO3UPOBATH CBOMCTBa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUH,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHI/Iﬁ B Pa3/IMYHBIX

YCHOBUSX

24

cJ1ea0BaThb IpaBUIaM II0JIb30BaHU XHUMHYECKOUI HOC}’,Z[OfI u
7a00paTOPHBIM 00OPY/IOBAaHMEM, a TaK)Ke IMpaBUJIaM OOpAIICHUS C
BCIICCTBAMU B COOTBCTCTBUHM C HWHCTPYKOHUAMU 110 BBIITOJHCHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO TMOJYYCHHIO M COOMPAHUIO

ra3000pa3HBIX BEIIECTB (aMMHAKa W YTIEKHUCIIOTO ra3a)

2.5

NPOBOJUTh PEAKIMH, TOATBEPKIAIONIMNEe KadeCTBEHHBIH COCTaB
PAa3IMYHBIX BCHICCTB: PpPACIIO3HABATL OIBITHBIM HYTGM XJopuna-,
Opomun, womun, kapOonat, Qocdar, cumukar, cynabdar,
TUAPOKCUIUOHBI, KAaTUOHBI aMMOHHA, HOHBI H3YUCHHBIX MCTAJIOB,

MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTraHUUECKUX BEIIECTB

ITo Teme: «XuMHUs 1 OKpY’KaroIIasi Cpeiay

3.1

pacKphIBaThb CMBICI OCHOBHBIX XuUMHuYeckux mnoHsTui: [IJIK

BEILIECTBA; KOPPO3HS METAILIIOB

32

IMPUMCHATH OCHOBHBIC OIICpaluu MBICIIUTEIbHOM ACATCIIbHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIEeHNe, CHCTeMAaTU3aIINIO,
BBISIBIICHHE MPUYMHHO-CIICCTBEHHBIX CBS3€H — JJIS H3YyYEHHUS
CBOﬁCTB BCIICCTB MU XHUMHYCCKUX peaKuHﬁ; eCTeCTBeHHOHaY‘-IHBIe
METOABI MO3HAHHS — HAOIOJCHHWE, W3MEPEHHE, MOJETHpPOBAHNE,

IKCIIEPUMEHT (peabHbIN U MBICICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUE ITOHATHUA

1.1

[Ipenmer xumuu. Poib XMMHHM B KU3HM Y€JIOBEKa. XHMHUSA B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BE€IICCTB

1.2

[MousTHEe 0 MeTOax MO3HAHUA B XUMUH. UncThle BemecTBa 1 cmecru. CriocoObl

pas3zaeneHus cMecen

1.3

ATOMBI WH MOJICKYIJIBI. Xumuueckue daeMeHThl. CHUMBOJIBI  XHMHYECKUX

371eMeHTOB. [IpocThie U clI0KHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuaeckasi popmyna. BaJeHTHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIIICCTB. OTHOCHUTENBLHAA aTOMHas Mmacca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMHUYECKOTr0 3JIeMEHTa

B COCIMHCHUN

1.5

KonnuectBo BemiectBa. Moisib. MosipHas Macca. B3anMOCBSI3b KOJMYECTBA,
Macchl W YMCIAa CTPYKTYPHBIX eIWHUI] BeuiectBa. Pacuérel mo dopmynam

XUMHUYCCKHUX COGI[I/IHGHI/Iﬁ

1.6

dusnyeckne U XMMHUYECKUE SIBICHHUSA. XUMHMUYECKas peakuus U €€ IPU3HAKU.
3aKOH COXpaHEHHs Macchl BelleCcTB. XUMHUYeckue ypaBHeHus. Knaccudukanus

XUMUYECKHUX peakinuid (COeTMHEHUS, PA3JIOKEHUS, 3aMEIIICHUSI, 0OMEHA)

1.7

XUMUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCY/I0H, C MpaBUIaMU
pabotel B naboparopun u mpuéMamMu oOpalieHuss ¢ J1a0opaTOpHBIM
o0opymoBaHWEM, HW3yYE€HHE M OMNHCaHWE (PU3NYECKUX CBOWCTB 0O0Opa3IoB
HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHue (u3nueckux (TUIaBIeHUE BOCKA,
TasiHUE JIbJIa, paCTUPAHHUE caxapa B CTYIKe, KUIEHHEe U KOHJEHCAlHs BOJbI) U
XUMUYECKHX  (TOpEHHe CBEYM, [MPOKAIMBAaHWE MEIHOW  IPOBOJIOKH,
B3aMMOJICCTBUE MeJla C KHCIOTOW) SIBJIECHWW, HAOIIOIEHWE W OIUCaHWe
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakiuil (pas3foKeHwe caxapa,
B3aUMOJICICTBUE CEPHOM KHUCJIOTBI C XJOPUAOM Oapus, pa3ioXeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOJCHUCTBHUE XKeje3a C paCTBOPOM

commu meau(Il), nzyuenue cmocoOoOB pa3aeneHus: cMecei (C MOMOIIbI0 MarHNuTa,




¢mIbTpOBaHMEe, BBHIAPUBAHHUE, NUCTHIULILUA, Xpomarorpadus), mpoBeaeHUE
OUYHCTKH [TOBApEHHOM COJIM, HAOIIO/IEHHE U OITUCAHUE PE3YJIbTATOB IPOBEICHUS
OIIBbITA, MIUIOCTPUPYIOLIEIO0 3aKOH COXPAHEHMS MAcCChl, CO3JaHHUE MoOJeled

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxxneliuye npencTaBuTeN HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kuciaopon — anemMeHT U mpocroe
BemecTBo. HaxokaeHuwe kuciopona B mpupoje, (Gpu3udeckue U XUMHUYECKHE
cBorictBa (peakumu ropeHus). Oxcunpl. I[lpumenenue kucinopona. CrocoOb
NOJYYEeHUsI KHUCIOpOoJa B JIAOOPAaTOPUH W MPOMBINUIEHHOCTH. Kpyrosopor

Kucaoposa B mpupojie. O30H — ayuioTponHas MoauuKalus KUCIopoa

2.2

TennoBoii 3G HeKT XUMUIECKON peakiny, TEPMOXUMUYECKUE YPABHEHHS, DK30-
Y DHAOTEPMUYECKUE peakuu. TOIIMBO: yroyib U MEeTaH. 3arpsi3HEHUE BO3/1yXa,

YCWJICHHE MApHUKOBOTO 3 (deKTa, pa3pylieHHe 030HOBOTO CII0sI

23

Bonopon — snemeHT M mpocToe BemiectBo. HaxoskieHue Bomopoaa B MpUPOIE,
¢usnueckre W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IMOTYYEHHUS.

Kucinors! 1 conu

24

MonsipHblii 00bEM ra30B. Pacuérbl 1o XUMHUYECKUM YpaBHEHUSIM

2.5

®usnueckue cBoWcTBa BOAbl. Boma kak  pactBopuTenb. PacTBOpBL
HacplieHHble 1 HEHACBIIEHHBIE PAaCTBOPBI. PaCTBOPHMOCTH BELIECTB B BOJE.
MaccoBasg nons BewecrBa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MpHUpPOJE M B KW3HU 4YesoBeka. KpyroBopor
BOABl B Ipupoje. 3arpsA3HEHHE NpUpPOAHBIX BoA. OXpaHa M OYMCTKA

MIPUPOHBIX BOJT

2.6

Knaccudukanust neopranmdeckux coenuHenuid. Oxcunapl. Knaccuduxarus
OKCHJIOB: cojieo0Opa3ymoomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIC) W
HecosieoOpaszyromnue. Homenknarypa oxcuaoB. dusnueckne M XUMHUYECKHE

cBOMCTBA OKCUIOB. [lomyuenue okcuoB

2.7

OcnoBanus. Kraccudukauus ocHOBaHMIA: HIETOYM M HEPACTBOPUMBIE
ocHoBaHusl. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOWMCTBA

ocHoBaHul. [loryyenre ocHOBaHUM

2.8

Kucnorel. Knaccudukanus kucmor. Homenkiarypa kucioT. duszndeckue u
XMMHYECKHE CBOWMCTBAa KHMCIOT. Pan aktuBHoctn MetamioB H.H. bekerosa.

[Tonydyenue KuciIoT

2.9

Conu. HomeHnknartypa coisieil. @uU3M4YECKHE W XUMHYECKHE CBOWCTBA COJICH.

[Tonyuyenue coisen




2.10

I'enernueckas cBI3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHYECKUN  SKCHEPUMEHT: KauyeCTBEHHOE ONpEAENICHUE  COACpKaHUs
KHCIIOpOJla B BO3JyXe, IMOJIy4eHHE, COOMpaHue, pacrno3HaBaHUE U H3yUYCHHE
CBOMCTB KHCJIOPOJa, HAOIIOIEHUE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJOM H
yCIIOBUSI BOBHUKHOBEHUS U MpEKpalleHus ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3lilaMd OKCHUJOB M ONHCAHWE WX CBOMCTB, IOJYy4YeHHE, COOHMpaHUE,
pacno3HaBaHMe M M3y4EHHE CBOWCTB BOAOpOJa (rOpeHue), B3auMOJEHCTBUE
BostopoJia ¢ okcuzoM Meau(1l) (Bo3MOKHO MCIONIB30BaHUE BUCOMATEPHAIIOB),
HaOmo/ieHue 00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, UCClIeOBaHUE
OCOOCHHOCTEH pacTBOPEHUS BEMIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO
BEIIIECTBA, B3aMMOJIEUCTBUE BOJbI C MeTaIaMU (HAaTpUEM U KaJbLUEM)
(BO3MOXKHO HCIHOJB30BAaHUE BUJIEOMATEPHAIIOB), OIpEAEICHHE pPACTBOPOB
KUCIIOT W IIEJNOYed C TMOMOINBI0 HWHAWKATOPOB, HCCIEIOBaHHE OOpPa3IoB
HEOPraHMYECKHUX BEIIECTB pA3IUYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHUS
OKpacKM HHJHUKAaTOPOB B pacTBOpax KHCIOT M IIEJoYei, HU3y4yeHue
B3aumoeicTBuss okcuga meau(ll) ¢ pacTBopom CepHON KHCIOTBI, KHCIOT C
MeTaUIaMM, PeaKUi HEUTPaIU3alkHy, I0Jy4eHUE HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHHWE OJIHOIO MeTajula JAPYI'MM M3 pacTBOpa COJM, pelIeHue
HKCIIEPUMEHTANIbHBIX 33/au N0 TeMe «BakHeliue KiIacchl HEOPraHUYeCKHX

COCTUHEHUI

Ilepuoanueckuii 3akoH u [leproanyueckas cucTeMa XUMUYECKUX JIEMEHTOB
I .. MenneneeBa. CtpoeHre aToMoB. XuMU4ecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIBHBIC PEAKIINN

3.1

[lepBble TOMBITKKA KIACCU(PHUKAIMU XHUMUYECKUX dJeMeHTOB. llonsatue o
rpynmnax CXOJHBIX 3J€MEHTOB (ILEJIOYHbIE U IIEIOYHO3EMEIbHbIE METaJlIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yroT amdoTepHbIe

OKCH/IbI i TUPOKCHIBI

3.2

[Tepuoanueckuii 3akoH. [leproanueckas cucteMa XMMUYECKUX 3yiemMeHToB J[. 1.
Menneneesa. Kopotkonepuognas u JUIMHHOIIEpUOJHAS bopmbl
[lepuoanueckoit cuctembl xuMHueckux osnemeHtoB J[.M. Menzaeneesa.
Ilepuonsl u rpynmbl. PU3HMYECKUH CMBICI IOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl AJIEMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DiekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04eK aroMOB TepBbIX 20 XHUMHYECKHX 3JIEMEHTOB




IIepuognueckoii cucremsl .M. MenneneeBa. XapakTepUCTUKa XUMHUYECKOTO

3JIEMEHTa MO ero nojoxeHuto B [lepuoguueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHUs paguyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAUIMYECKMX M HEMETaUIMYEeCKUX CBOMCTB IO TpYINaM M MEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproanueckol CUCTEMbl XUMHYECKHUX
JJIEMEHTOB I pa3BUTUsA HAayku M npaktuku. .M. MenneneeB — yd€HbI U

TpaKIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSpHAs) CBA3b.

3H€KTpOOTpI/IHaTG.HBHOCTB XUMHYECKHX dJIeMeHTOB. MoHHAas CBS3b

3.6

Crencub okucieHus. OKHCINTEIFHOBOCCTAHOBUTCIIHHEIC pCaknu. HpOI_IGCCbI

OKHCJICHMS B BOCcCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIH

3.7

XUMHUECKUH HSKCIEPUMEHT: H3ydeHHe OOpa3lloB BEIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJEHCTBHE TUAPOKCHIA LIMHKA C PACTBOPAMM KHUCIOT H
1H1eJ0uel, NPOBEACHNUE ONBITOB, WJUIFOCTPUPYIOLIUX NPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX peakluil (ropeHne, peakliuu pa3ioKeHUsl, COeTMHEHUS)

9 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

BemectBo 1 xumunyeckas peakuus. Ilosropenue

1.1

IIepnonnueckuit 3akoH. Ileproauyeckas cucrema XuMU4YECKUX 31emMeHToB J1.1.
MenpeneeBa. CTpoeHuE aTroMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, Kalblusi MU UX
COCMHEHHI B COOTBETCTBUU C TOJOKEHUEM 3JIEMEHTOB B llepmoanueckoii

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CtpoeHne BemiecTBa: BHUIBI XHUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKHX
pEelETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
1 BUJA XUMHUUYeCKOor CBsi3M. Kitaccudukamusi 1 HOMEHKIaTypa HEOPraHUIeCKUX
BELIECTB (MEXIyHApOAHAas U TpUBHAIbHAs). XUMUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K Ppa3JWyHbIM KJIaccaM HEOPraHWYECKUX  COCIMHEHUM,

IFCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XuMUYECKHX PEaKIMi M0 Pa3MUYHBIM NPpU3HaKaM (110 YHCITY U
COCTaBy Yy4YacTBYIOUIMX B pEaKLMU BEIIECTB, MO TEMJIOBOMY 3(dexTy, 1o

U3MEHEHHIO CTEIICHEN OKMCICHHUS XUMHYECKHUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




10 y4acCTuro KaTanmaTopa). DK30- u SHAOTCPMHUYCCKUC pcaKknuu,

TePMOXUMHUYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XMMHUYECKOM peakiuu

1.4

[Tonsitue 06 0OpaTUMBIX W HEOOpPATUMBIX XMMHUYECKUX peakiusax. [lonarue o
TFOMOTCHHBIX U I'CTCPOTCHHBIX PCAKIHAX. IToHsaTue 0o XUMHYECKOM PaBHOBCCHUU.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHYECKOW pPEaKIHd W TOJOXKCHHE

XUMHYCCKOTI'O paBHOBECUSA

1.5

OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE pcaKknuu, BHGKTpOHHBIﬁ 6aJ1ch
OKHCIIUTEIbHO-BOCCTAHOBUTEbHOM  peakuuu. CocTaBieHue  ypaBHEHUU
OKHCJINTCIbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ C HCIIOJbB30BAaHUEM MCTOAA

AJICKTPOHHOTO OajaHca

1.6

Teopust 2MEKTPONTUTUYECKON TUCCOUUALMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, annoHsl. MexaHu3M IUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJIAMU
xumuueckon cps3u. Crenenb auccounanuu. CUIIbHBIE U clla0dble 3JIEKTPOIUTHI.
Peakiiun MoHHOTO OOMeHa. YCIOBHSA MPOTEKaHMs PEaKUUi MOHHOTO oOMeHa,
MOJHBIE W COKpalI€HHbIE HOHHBIE ypaBHEHMs peakuuid. CBOWMCTBa KHUCIOT,
OCHOBaHMH W coJlel B CBeTe TNPEACTABICHUNA 00 DSICKTPOIUTHYECKON

nuccounanuu. KauectBeHHbIe peakiiyii Ha MOHBI. [loHsAITHE O THApOIN3E coneit

1.7

XUMHUYECKUN OSKCIEPUMEHT: O3HAKOMIICHHE C MOJIEISIMH KPUCTALTUYECKIX
pPEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
anmMasa), CJI0KHBIX BELIECTB (XJIOpUJa HATpHsi); UCCIEAOBAaHUE 3aBHCHUMOCTU
CKOPOCTH XHMHYECKOM peakuud OT BO3ACUCTBUSA pa3INYHbIX (DaKTOPOB;
UCCIICIOBAaHUE  DJIGKTPOMPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Mpoliecca
OUCCOLMAIMU  KHUCIOT, IIeno4ed H  cojeil  (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHHE OMNBITOB, WIIIOCTPUPYIOMIUX TPU3HAKU
MIPOTEKAHUs PeaKkiuii HOHHOTO oOMeHa (0O0pa3oBaHUE OcCajKa, BhIICICHUE Ta3a,
o0Opa3oBaHKe BOJbI); OIBITOB, WUTFOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTENIBbHBIX pEaKUMi (TOpeHHEe, PeaKlUuu pPa3JIoKEeHUs, COCIUHEHUs);
pacrno3HaBaHHe HEOPTAHUYECKUX BEIIECTB C MOMOIIbIO0 KAYeCTBEHHBIX peaKIui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramier 1 ux COCIUHCHHUA

2.1

OO6mrast  xapakTtepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHne u (pU3ndecKue CBONCTBA IPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha TIPUMEpE XJopa
(B3auMoOJIeHiCTBHE C MeETaIaMH, HEMETaJUlaMH, IIeJoYyaMu). XJIOPOBOAOPO.

ComngHast KHCJIOTAa, XUMUYECKHE CBOMCTBA, MOJy4YEeHHUE, MpUMEHEeHue. JleiicTBue




XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M UeJOBEKa. BaxkHenmme XJIOpUIbl U UX

HaxO0XJICHHUE B TIPUPO/IC

2.2

OO6mrast xapaktepuctuka d7eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTeNeHn okucieHus. CtpoeHue U pusnyeckue cBOWCTBA
MPOCTBIX BEHIECTB — KHUCJIOpPOAa M CEphbl. AJUIOTPONHBIE MOAU(PUKAIUU
KHCIIOpo/la U cepbl. XUMHUYECKHE CBoicTBa cepbl. CepoBOOpOA, CTPOEHUE,
¢busznueckne M XUMHUYECKHe CcBOMCTBAa. OKCHUIBI Cepbl KaK IMpeICTaBUTEIH
KHUCJIOTHBIX OKCHIOB. CepHas KHUCJIOTa, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA
(o0mmue Kak MpencTaBHTENs Kiacca KUCIOT U crenupuieckre). XUMUYECKUe
peakiyu, JeXale B OCHOBE MPOMBIIUICHHOTO CIOc00a MOIy4eHUs] CEepHOM
kuciaotel. [Ipumenenue. Conu cepHOM KHUCIOTHI, KaUECTBEHHAs pPEAKIHS HaA
cynbdar-uoH. HaxoxneHnue cepbl U €€ COCIMHEHUH B MpHpoJe. XUMHUECKOE
3arpsi3HEHUE OKPYXKAlomlel cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIC ITOXKIIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0 MPe0TBPAIICHUS
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OOmast xapaktepucTuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENICHN OKHUCIIEHHS. A30T, paclpoCTpaHeHHE B IPHPOJIE,
¢usnyeckne U XuMu4eckue cBoicTea. Kpyrosopor asora B mpupoje. AMMHUAK,
ero ¢usnyeckne M XMMHUYECKHE CBOMCTBa, moiydeHue u npumeHenue. Conun
aMMOHMs, HX (u3nyeckMe ¥ XHMMHUYECKHE CBOMCTBA, MpPHUMEHEHHE.
KauecTBeHHast peaknys Ha MOHBI aMMOHHS. A30THasl KUCIIOTa, €€ MOJIydYeHHe,
du3nuecKkue W XUMUYECKHE CBOWMCTBa (0OMIME KakK MpEeACTaBUTENS Kiacca
KHCJIOT M cnenuduueckue). lMcrmomp3oBaHue HUTPATOB W COJICH aMMOHHS B
KayecTBE MHUHEPAJbHBIX yI0OpeHUi. XUMHUECKOe 3arpsi3HEHHE OKpYKaromien
Cpenbl COETMHEHUSIMA a30Ta (KUCIOTHBIC JIOXK/IH, 3arpsA3HEHHE BO3/yXa, HOYBBHI

1 BOJIOEMOB)

24

®docdop, amtorpornasie Mogudpukanuu pochopa, puzMUecKne U XUMUUYECKHE
croiictBa. Oxcun ¢ocdopa(V) u dochopHas kuciaora, QGUINIECKUE W
XMMHAYECKHE CBOWMCTBa, moiydeHue. lcmonp3oBanue ¢ochaToB B KauecTBe

MUHEPAIbHBIX YA00pEHHIA

2.5

OOmast xapaktepuctuka 31eMeHTOB [VA-rpynmbel. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapakTEpHbIE CTENEHU OKHCIEHUS. YTIJIepoJ, aUIOTPOIHbIE
MOTU(UKAIMK, PACIPOCTPaHEHHE B MPHUpPOJE, (U3NYECKHE M XHMUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npuponae. Okcuabl yrieposa,
uxX (uznyeckre W XMMHUYECKUE CBOMCTBA, JCUCTBHE HA >KHUBBIE OpPTaHU3MBI,

IMOJIYUYCHHEC U ITPUMCHCHHUC. OKOJIOTHYECKHE HpO6J’IeMH, CBsA3aHHBIE C OKCHAOM




yraepona(IV); rumore3a r00aTbHOTO MOTEIUICHHUS KIMMATa; MapHUKOBBIN
a¢dext. YrompHas kucinora W €€ cond, UX (UINYECKUE U XUMHUUYECKHE
CBOICTBa, TONyYeHHe W TpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Vcnonp3oBaHne KapOOHATOB B OBITY, MEAWIIUHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

[lepBoHayabHBIe TOHATUS 00 OPraHWYECKHX BELIECTBAX KaK O COEAMHEHUSIX
yraepoaa (MeTaH, STaH, OTWJEH, AUETHIIEH, 3TaHOJ, TJHUIEPUH, YKCYyCHas
kuciora). Mx cocraB M xummuueckoe crpoeHue. llonstue o Ouonormuecku
BAXHBIX BEILIECTBAX: XHpax, OeNKax, yrieBoJax — U HUX pOJIU B KHU3IHU
4yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHMYECKHUX

COCTUHEHUN

2.7

Kpemuwnii, ero ¢Qusnueckue W XUMUYECKHE CBOWCTBA, TIOJYYCHHE W
npuMmenenne. CoequHeHUs KpeMHUs B mpupoje. OOmme mpeacraBieHus o0
okcuae kpemuusA(IV) u kpemuueBoit kuciore. CUIMKATHI, UX UCIIOJIb30BAHKE B
OBITY, MEIUIIMHE, MPOMBIIIEHHOCTH. BakHEHIIHe CTPOUTETbHBIC MaTEePHAIIBI:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xene300eToH. [Ipobiembr OGe3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ KHU3HHU

2.8

XUMHUYECKUH IKCIIEPUMEHT: H3Y4YCHHE OOpa3I[0OB HEOPTraHMYECKHX BEIIECTB,
CBOWCTB COJISTHOM KHUCJIOTBHI; MPOBEACHUE KAYECTBEHHBIX PEAKIUNA Ha XJIOPHU-
WOHBl W HaONIOJICHWE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTPAKAIOIIUE
¢bu3nyecKkrne 1 XUMUYECKHE CBOIMCTBA raJIorT€HOB U UX COCAMHEHUN (BO3MOXKHO
UCTOJIb30BAaHUE BHJICOMATEPUAIOB); O3HAKOMJICHHE C 00paslamMH XJOpPHUIOB
(ramoreHuIoB); O3HAKOMJICHHE C oOOpa3llaMH cepbl U €€ COeAMHEHUSIMHU
(BOBMOXKHO ~ HCIIOJIb30BaHME BHJCOMATEpHANIOB); HAOJIOJEHHE Mpolecca
oOyrnvMBaHHUs caxapa TOJ JCHCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3y4eHNEe XMMHUYECKHUX CBOWMCTB pa30aBIICHHOW CEPHOW KHCIIOTHI, TPOBEICHHE
KayeCTBEHHOH peakuuud Ha Ccynb(ar-MoH U HAOMIOJCHHWE TMpu3HaKa ¢
MIPOTEKAHUS;, 0O3HAKOMJIEHHE ¢ (PU3NIECKUMH CBOMCTBaMHU a30Ta, (pochopa u ux
COoeMHEHUIl (BO3MOXKHO HCIOJB30BAHUE BHJIEOMATEpUANIOB), oOpa3lamu
a30THBIX U (oCchHOpPHBIX YAOOPEHUH; MOTyYeHUE, COOMpaHKE, pacliO3HABAHUE U
M3y4eHUE CBOMCTB aMMHUaKa;, NPOBEJICHHUE KAaYeCTBEHHBIX pEaKIMil Ha HOH
aMmMoHHMS U ¢ocaT-uOH U U3YYEHHE TPU3HAKOB HX MPOTEKaHUS,
B3alMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEAbIO (BO3MOXKHO
UCIIOJIb30BaHNE BHJIEOMATEPHANIOB); HM3yUYE€HUE MOJEIeH KPUCTAUTMUECKUX
peméTok anmaza, Trpadura, (QyUIepeHa; O3HAaKOMIIEHHE C MPOIECCOM

azcopOLMU PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM




MPOTHBOra3a; MOJy4YeHUE, coOMpaHHe, paclio3HaBaHME M H3Y4YCHHUE CBOMCTB
YIJEKUCIOro rasa; IMpOBEIEHHWE KAyeCTBEHHBIX peakluii Ha kapOoHAaT- u
CWJIMKAaT-HOHBbl M M3yYEHUE IPU3HAKOB WX IPOTEKAHUS; O3HAKOMIIEHUE C
MPOJYKIMEH CHIMKATHON MPOMBINUIEHHOCTH; PELIEHUE HKCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BakHeHIe HeEMEeTAUIBI U UX COEAUHEHUS)

MerTaibsl 1 uX COCIUHCHUA

3.1

OO0mas xapaKTepUCTUKA XUMHUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nojoxxenus B llepuoamdeckoid cucreme XuMHueckux anemeHtoB J[.U.
MenpeneeBa u ctpoeHus aroMoB. CTpoeHne MeTailioB. MeTalandeckast CBs3b U
MeTa/UTMYecKasi KpUCTAUTMYecKass pemérka. ODJEKTPOXMUMHYECKUN  Psij

HaIpsHKEHUN METaJUIOB

3.2

dusnuecKkue ¥ XUMHUECKUE CBOMCTBA MeTasioB. OOIMe crocoObl MOIydeHUs
MeTauioB. [ToHATHE 0 KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, YyryH, JIOPATIOMUHUHN, OpOH3a) U UX NIPUMEHEHHE B

OBITY U IPOMBILIIEHHOCTH
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[[lenounble MeTaymbl: moJiokKeHHE B llepuoamdeckonn cucTeME XHUMUYECKUX
snementoB .M. MeHnaeneeBa; cTpo€HHE MX aTOMOB; HaXOXKJIEHUE B MPUPOJE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUIIBI HATpusi W Kanus. [IpruMeHeHHe WIEIOYHBIX METaUIOB U HUX

COE€IUHEHUN

3.4

Ilenouyno3eMenbHbIE  METAUIBI MarHuid MW KalblMi: IIOJ0XKEHHE B
[Tepuonuueckoit cucreme xumuueckux 3memeHToB JI.1. MenaeneeBa; ctpoeHue
X aTOMOB; HaxoxiaeHue B mnpupoae. dusmyeckre W XUMUYECKHUE CBOWCTBA
MarHus W Kaublius. BakHeWmmne coequHeHUs Kaiblus (OKCHJ, THIPOKCHI,

conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHui: nonoxeHue B Ilepuomuueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
J.1. MenaeneeBa; CTpo€HHE aToMa; HaxOXAeHUE B mpupoae. duznueckue u
XMMHYECKHE CBOMCTBA AFOMUHUS. AM(pOTEpHBIE CBOMCTBA OKCHIIA M TUIPOKCHIA

AJTFOMHHUA

3.6

Keneszo: nonoxkenne B [leprnoanueckoit cucreme Xxumudeckux sneMenTon J[. M.
MengeneeBa; CTpoeHUE aTOMa; HaxoXJeHue B mpupone. Dusznueckue u
XUMHUYECKHE CBOMCTBa kene3a. Okcuabl, THAPOKCUIb U conu kene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U IOTyUYECHUE

3.7

XUMHUYECKHI OKCIICPUMCHT: O3HAKOMIICHHUEC C O6p8.3].IaMI/I METAJIOB U CIIJIaBOB,

X (pu3nueckuMH CBOMCTBAMHU; U3YYEHUE PEe3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), 0ocoOeHHOCTEH
B3aMMOJICICTBUSL OKCHJAa Kalblud W HaTpus ¢ BOJOW (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHANIOB); HCCJIEIOBAHHE CBOWCTB >KECTKOW BOJIBI;
mpolecca TOpEHHs Kelle3a B KHUCJIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BHJIEOMATEPHUAIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIUN HA MOHBI
(Maramsi, KanbItus, amroMuHus, nuHKa, skene3a(ll) m xemesa(Ill), memu(Il);
HaOIIIO/IEHNE U OMKCAaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblus  (BO3MOXKHO — HCIOJb30BaHHE  BHJIEOMATEPHAIOB);
uccienoBanre aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS M THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «BakHelmue MeTauisl U

HUX COCOANHCHUA»

XuMHS ¥ OKpYXKarolas cpeaa

4.1

HoBbie maTepuanbsl u TexHonoruu. BemectBa U marepuainbl B IMOBCEIHEBHOMN
JKW3HU 4YesloBeKa. XUMHUs U 370poBbe. be3omacHoe MCmoib30BaHUE BEIIECTB U
XUMHYECKHUX peakiuii B ObiTy. [lepBas momomis NMpu XUMHYECKHX OXKOTax U

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHUE
okpyxaromet cpenst [IIK. Pons X¥uMuu B pellieHHH SKOJIOTHYECKUX MPOOIIeM.
[IpupomHble MCTOYHUKH YIJIEBOJIOPOJOB (Yroyib, NMPUPOIHBIN Ta3, HE(PTH),

MPOAYKTHI UX EPEPadOTKU, UX POJIb B OBITY U IPOMBIIICHHOCTH

4.3

XUMUYECKUHN SKCIEPUMEHT: U3ydyeHrne o0pa3loB MaTepuanoB (CTEKIO, CIIaBbI

METAJIJIOB, ITOJIMMEPHBIE MaTEPUAJIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJIbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3zoBanus Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TIO3HABAEMOCTH SBICHHA NPUPOABI, MOHHMAaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XHUMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeH KyJIbTyphl M HPaKTUYECKOMH
NESITEIbHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOIECTBa;

IMOHUMAHHUEC MECTAa XUMHUU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MECTOAAX HMCCICAOBAHUA BCIONCCTB W HUIYUCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN 1A

00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 ctepax npodecCHOHATBLHON JeATEILHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHA TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSX
XUMHUYECKOH HAayKH, YTO MO3BOJUT OOYyYaroIIMMCS paccMaTpUBaTh
XHUMUIO Kak cdepy cBoer Oymyrieit mpodecCHoHaIbHON IeATeIbHOCTH
U ClleNlaTh OCO3HAHHBIM BHIOOP XMMMHU Kak MPOQMIBHOTO NpenMeTa

P TIEPEX0/Ie Ha YPOBEHB CPEIHETO 00IIeT0 00pa30BaHMs

Brnanenne cuctemMoil XMMUYECKMX 3HAHUM W YMEHUE MPUMEHSThH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpasd BKIIKOYACT:

2.1

BOKHEHIIME XMMHYECKHE TMOHATHA: XUMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NPOCTOE U CIOXKHOE BEIIECTBO, OJAHOPOAHAS U
HEO/IHOPOJHAsi CMECh, OTHOCHTEIbHBIE aTOMHAas M MOJICKYJISIpHas
Macchl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJSIpPHAas Macca, MOJISPHBIM
00BEM, OKCHJ, KHCIOTa, OCHOBaHHWE, COJIb (CPemHSs), XUMHUYECKas
peakuus, peaklUd COCIUHEHUs, PEaKLUU Pa3JIOKEHUsS, peaKkluu
3aMEIeHNs, peakIuu OOMeHa, TerioBod 3((eKT peakiuu, 5K30- U
9HJIOTEPMHUUYECKHE PEaKIMU, PacTBOp, MaccoBas IO XUMHUYECKOIO
3JIEMEHTA B COCTMHEHUH, MAacCOBast IOJIsl M MPOLICHTHAS KOHLIEHTPALUS

BEIIIECTBA B PACTBOPE, PO aTOMa, IICKTPOHHBIN CIION aToMa, aTOMHast




opOuTanb, pagdyc aroma, BaJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XMMHYECKas! CBS3b, AIEKTPOOTPHUIIATEIBHOCTD, TOJISIPHAs M HETOJIsIpHast
KOBAJICHTHAasE  CBSi3b, MOHHAs  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUINYECKas pemeérka (aToMHas, WOHHAs, MeTaIMYecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHHOH, DJIEKTPOJIUT M HEJIEKTPOJIHUT,
JNEKTPOJIUTHYECKAs ~ TUCCOLMAIMS, pEaKIUH HOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKIUH,  OKHCIUTENb U
BOCCTQHOBHTENb, OKHCJICHHE M  BOCCTAHOBJCHHE, OJIEKTPOJIH3,
XMMUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pEaKIHH,
CKOpPOCTh XMMHUYECKOW peakumu, Karamuzatop, I[IJIK, koppo3us

MCETAJLJIIOB, CILJIaBBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XMMHH: 33aKOH COXPAaHEHHS MAacChl,
nepuoauueckuii 3axkoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJpO
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TEOPUM  XHUMHHU: aTOMHO-MOJIEKYJIIpHass ~ Teopus, Teopus

AJIEKTPOJIUTUYECKON TUCCOIHAITIT

Branenne ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOILIEH

3.1

YMCHUC IMPABUJIBHO UCITIOJIB30BATh N3YUCHHBIC BCIICCTBA U MATCPUAJIbL
(B TOM uYHuclle MHWHEpaIbHBIC YIOOpEHUS, METAUIbl M CIUIABHI,
HOPOAYKTHl TepepadOTKU MPUPOAHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrns, mpupomHoro rasza, HeTH) B OBITY, CEIHCKOM XO3SIHCTBE, Ha
MMPOU3BOACTBC W IMOHWUMAHUC 3HAYCHHUA KUPOB, 6GHKOB, YIJICBOJ0B
JUTS OpTaHW3Ma YelIOBEeKa; YMEHHE MMPOTHO3UPOBATh BIMSHUE BEIIECTB

U XUMHYCCKUX IIPOLCCCOB HAa OPraHMU3M YCJIOBCKA W OKPYXKAIOIIYHO

NPUPOHYIO CPEIy

3.2

YMCHHUEC HHTCIPUPOBATE XUMHNYCCKHUEC 3HAHHA CO 3HAHHUAMHU OPYIrUux

y4eOHBIX TPEIMETOB

3.3

HaJIMYMEe OMbITa paboTHl ¢ PA3IUYHBIMM UCTOYHHUKAMHU HH(OpMaIu
N0 XUMMM (Hay4yHas M HAy4yHO-TIONYJSIpHAs JIMTEparypa, CIOBapH,

CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBATh WH(OPMALMIO O BEIIECTBAX, HX
OpeBpalleHUsIX M NPaKTHYEeCKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A yLIGGHO-HOSHaBaTG.HBHBIX 3aJga4d

B.HaI[eHI/Ie OCHOBaMH TTOHATHIHOTO amnrmapara M CHMBOJHUYCCKOTO

A3bIKa XUMHH OJIs1 COCTaABJICHUS (bOpMYJ'I HCOPraHUMYCCKUX BEIICCTB,




YpaBHEHUN  XMMMYECKUX  peaklMii; OCHOBaMU  XMMHYECKOU

HomeHkatypbl (IUPAC u TpuBHanbHOiN)

YMenne oOBACHITH CBsI3b TOJIOKEHHUS dJeMeHTa B Ilepmoamdeckoit

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTHUKAMU CTPOCHHA ATOMOB

5 XUMHUYECKHX DJEMEHTOB (COCTaB MW 3apsna sapa, oOiiee 4Yucio
DJIGKTPOHOB), PpACHpPEEICHUEM JIIEKTPOHOB TIO0 DHEPreTHYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPUOIOB, KAJTUS U KAJIbLIHS
[IpencraBnenue 0 MePUOINYECKOMN 3aBHCUMOCTH CBOICTB
XUMHUYECKHX D3JIEMEHTOB (paguyc aroma, 3JIEKTPOOTPUIIATEITHHOCTS),

6 OPOCTBIX W CJOXHBIX BEUIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepuoanueckoit cucreme (B MalblX [EpUOAAX U  TJABHBIX
MOJArPYyMIax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa

7 YMenne knaccupuImpoBaTh:

7.1 XUMUYECKUE JIEMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUYECKHE PEAKIIUN

8 YMeHue onpenensTh:

g1 BaJICHTHOCTh W CTENEHb OKUCIICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil

' MOHA

22 BUJ XUMHYECKONW CBS3M W THUN KPUCTAJIMYECKOH CTPYKTYpHl B

. COCTMHEHUSIX

8.3 XapakTep Cpe/ibl B BOJHBIX pacTBOpaxX BEIIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEIH

9 YMeHne xapakTepru30BaTh GU3NUECKUE M XUMUUECKHE CBOMCTBRA!
MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOJOPOI, TrpaduT, ammas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATpUH, Kalud, MarHH,
KaJIbIIMH, aTFOMUHUH, JKeJe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOPOB (BoAa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHIbI W THUIPOKCHIBI

92 metamuioB [-IIA rpynm, amomunust, meau (I1), munaka, xenesa (II u

. III), oxcuaer yraepona (II u IV), kpemuus (IV), azora u dpocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucras, a3o0THas,
docdopnasi, yronpHas, KpeMHUEBAsI KUCIOTa U X COJIH)

9.3 MPOTHO3UPOBATh M XapaKTEepU30BaTh CBOMCTBAa  BEIIECTB B




3aBUCUMOCTHU OT HUX COCTaBa U CTPOCHHA, NMPUMCHCHUC BCIICCTB B
3aBHCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHYCCKUX

HpeBpameHHf& B Pa3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJIIPHBIE U NOHHBIE YPABHEHUS PEAKLIUN, B

10
TOM YHUCIIE:
10.1 peakIuiit HOHHOTO OOMeHa
10.2 OKHCJIMTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIINX ~XMUMHYECKHE CBOICTBA M3YyYEHHBIX KJIACCOB
' (Tpyri) HeOpraHUYeCKUX BEUIECTB
10.4 MOATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXKIY HUMHU
11 YMeHne BIUUCIAT (TPOBOIUTH PaCUEThI):
11 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAacCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 YpaBHEHHUSM XHUMHUYECKUX pPEaKUUNd U HaXOJUTh KOJIUYECTBO
' BeIecTBa, 00BEM U MacCy peareHTOB WIIH MPOIYKTOB PEaKIun
12 Biianenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOro  TMO3HaHus  (HabmomeHue,
101 U3MEepeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHNE) PU U3YUYE€HUHU BEIIECTB U
' XUMHUYECKHUX SIBICHUW; yMeHue chopmynupoBaTe mpobiaemMy u
NPEIJIOKUTH MMYTH €€ PEeIICHUs
122 Oe3omacHOi pabOThl C XMMHMYECKHMHU BEIIECTBAMHU, XUMHYECKOU
. HIOCYI0M 1 J1aOOPaTOPHBIM 00OPYIOBAHUEM
npaBUJIaMy OE30MMACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B MOBCEHEBHOM >KM3HU, TIPaBUIIaMU MTOBEACHUS B LIESAX COEpEKEeHUS
123 370pOBbSl M OKPYXKAIOIIEH NPUPOJHOM Cpenbl; NMOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIE OPTaHU3MBI ONPEIEIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
3 Hanuume mpakThyeckuX HaBBIKOB IJIAHUPOBAHUS U OCYILECTBICHUS
CIIEYIOIINUX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3y4eHUE U onmucaHue (PU3NYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKUMU SIBJICHUSAMMU, OIIBITHI,




WJUTFOCTPUPYIOLUE IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHe CIIOCOO0B pa3eeHus cMecer

13.3

NOJIyUEHUE KHCIOpOAAa M HU3YYEHHE €ro CBOICTB; IOJIy4E€HUE
BOZIOPO/Ia ¥ M3YYEHHE €r0 CBOMCTB; MOJYYEHHE YIJIIEKHUCIOTO rasa u

HU3YUCHHUC CTO CBOﬁCTB; MOJIYYCHUC aMMHaKa U U3YUYCHUC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJed

PpacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHHE UH/IUKATOPOB (;makmyca, METHJIOpaHkKa u
¢denondranenna) s OnpeaesieHUs] XapakTepa cpelbl B pacTBOpax

KHUCJIOT U IIeJIoYel

13.6

UCCIICIOBAHUE U  OIMCAHUE CBOMCTB HEOPraHMYECKUX BELICCTB
Pa3IM4HBIX KJIACCOB; M3YYEHHE B3aMMOJCHUCTBHS KUCIOT C METaIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBaHWSIMH, COJISIMHM; TIOJTY4YCHME HEPACTBOPHUMBIX OCHOBAHMIA;
BBITECHEHUE OJHOIO MeTaula JAPYrMM W3  pacTBOpa  COJU;
uccieioBaHle aM(QOTEpPHBIX CBOMCTB T'MIPOKCUIOB AIIOMHUHHUSA U

IIUHKA

13.7

pelIeHne SKCIePUMEHTANIBHBIX 33/1a4y 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCTUHCHHID; «INEKTpOTUTHYECKAS
auccomuanusay;, «BaxHeWInnme HeMETAUIBI M WX COCAUHCHUSY,

«Baxuenime MeTayuibl U X COEIUHEHUS)

13.8

XMUMHYECKHE  OKCHEPHMEHTHI,  WUIIOCTPUPYIOIINE  TPHU3HAKU
NPOTEKaHUs peaKIMii MOHHOTO OOMEHA; KaueCTBEHHbIC pPEaKkIH Ha
NPUCYTCTBYIOIIME B BOJHBIX PAacCTBOpaX HOHBI XJOPHI-, OpOMHI-,
womua-, cynedar-,  Qocdar-, KapOOHAT-,  CHIMKAT-aHUOHBHI,
THJPOKCH/-UOHBI, KATHOHBI aMMOHHS, MarHus, KalblUs, aJIOMHHUS,

xkenesa (2+) u xenesa (3+), meau (2+), HUHKA

14

YmMmenue:

14.1

NpPEACTaBIATh pe3yabTaTbl d3KCIEpUMEHTa B (OpPME BBIBOJIOB,
JI0Ka3aTenbCcTB, TpaUKOB M TaOMUIl W BBIABIATH SMIIMPHYECKUE

3aKOHOMEPHOCTH

14.2

YCTAaHABJIMBATHL CBA3H MCXKAY pPCaJIbHO Ha6J'II-OI[aeMI)IMI/I XUMHUYCCKUMH
SABJICHUAMUA U MIpOLICCCaMU, ITPOUCXOAAIIMMU B MAKPO- 1 MUKPOMHUPC,

OOBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIeMEHT COIepPKAHUA

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUE ITOHATHUA

1.1

Uucrele BemecTBa U cMecu. CriocoObl pa3ielieHus: cMeceid

1.2

ATOMBI H MOJICKYJIBI. Xumudeckue dyeMeHThl. CHMBOJBI  XHMHYECKHX

3JICMCHTOB. HpOCTI)Ie " CJIOXKHBIC BEUICCTBA.

1.3

Xumuaeckasi popmyina. BaaeHTHOCTh aTOMOB XUMHUYECKUX d1eMeHTOB. CTEreHb

OKHUCJICHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocuTenpbHas aToMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasd mMacca. MaccoBas J0J1 XUMHYCECKOI'0 3JICMCHTA

B COCIMHCHUN

L.5

KomnuectBo BemiectBa. Monbs. MonsipHass macca. MossipHbIE 00bEM Ta30B.

BzanmocBs3b KOJIMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX €IUHUII BEIICCTBA

1.6

duszndeckre M XUMUYECKHE SBIICHHSI. XHUMUUECKas pCaKkuusa u eé IIPpHU3HAKU.

3aKOH COXpaHEHHsI MAcChl BEIIECTB. XMMHUUECKHE YPaBHEHUS

Ilepuonnueckuii 3akoH u llepronnueckas cucTEMa XUMHYECKHX SJIEMEHTOB

J.M. MenneneeBa. CTpoeHUE aTOMOB

2.1

IIepuoanueckuit 3akoH. Ilepuonnueckas cucrema XuMHYECKUX demMeHToB [.1.
MenneneeBa. [lepuoasl u rpynmbl. @U3HYECKH CMBICI TOPSIKOBOTO HOMEPA,

HOMCPOB IICpUOJa U TPYHIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3orombl. Dnextponbsl. CTpoeHue
IEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XMMHUYECKMX DJIEMEHTOB

[Iepuonuueckont cucremsl .. Menneneena

23

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMUUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NEepUOOB, Kalus, Kajublus (paguyca aTOMOB, OAJIEKTPOOTPHUIATEIBLHOCTH,
METAUIMYECKMX M HEMETaUIMYEeCKMX CBOMCTB) W HMX COEAUHEHUH B
COOTBETCTBUM C TIOJOKE€HHUEM »3yieMeHToB B Ilepuogmueckoit cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsizb. KoBaneHTHast (moyisipHass M HEMOJIApHAsi)  CBSI3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMUYECKMX  3JeMeHTOB.  MoHHas  CBs3b.

MeTtanainyeckas CBSI3b




3.2

Tumnel KpUCTANIMYECKUX PEIIETOK (aTOMHAasi, MOHHAs, MeETaUIMYecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKH M BHUAA

XAMHUYECKON CBA3U

Baxwueiimune npeacTaBUTENM HEOPraHWUYECKUMX BeulecTB. Hemerawwibl U ux

COCAMHCHUS. Merannel 1 uX COCOAUHECHU A

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPTaHMYECKHX COEIWHEHHA: OKCHIOB
(coneobpazyromrue: OCHOBHEIE, KHCIIOTHEIE, amdoTepHbIe) "
HECOoJICOOpa3yroIue; OCHOBaHWM (IIETOYM W HEPACTBOPHUMEBIE OCHOBAHMS);
KUCTOT  (KUCIIOpOACOAepk alue ¢ OCCKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEAHUX W KUCITBIX )

4.2

duznyeckne W XHMHYSCKHE CBOMCTBa IMPOCTBIX  BCUICCTB-HEMETAJIJIOB!

BOJIOPO/JIA, XJIOpa, KUCIOPO/a, Cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHS

4.3

@u3nyeckue U XUMHUYECKHME CBOMCTBA IPOCTBHIX BEIIECTB-METAJUIOB: JIUTHS,
HATpHsl, Kajdus, MarHusi U KaJbLIMsl, aJlOMUHUS, Kelle3a. DIEKTPOXUMUUYECKHI

pAI HAPSKEHU METAJJIOB

4.4

®uU3nyYeCcKue U XUMUYECKUE CBOMCTBAa BOJOPOAHBIX COCAMHEHUM HEMETAIIOB:

XJIOPOBOAOPOJA, CEPOBOAOPOJA, AMMHUAKA

4.5

Ou3nyecKkue W XUMHUYECKHE CBOMCTBAa OKCHIOB HemerauioB: cepbl (IV, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepona(ll, 1V), kpemausa(IV). Ilonydaenne

OKCHJO0B HEMETAJIJIOB

4.6

Xummueckne cBoicTBa okcumoB: MeTawioB [A-IIIA rpymm, mwaka, meau(ll) u

xenesa(ll, IIT). [Tomy4yeHne oOKCUI0B METAIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHMHN M aM(OTEPHBIX THAPOKCUIIOB (Ha MpUMEpe
TUAPOKCUIOB QIIOMUHUA, Kele3a, IuHKa). [loayueHue oOcHOBaHM U

aM(OTEepHBIX THIPOKCHUJIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEPHHUCTOM, CEpHOM, a30THOH, (ochOpHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XUMUYECKHE CBOWMCTBA KOHLEHTPUPOBAHHOW CEPHOM M Aa30THOM KHUCIOT.

[Tonydyenue KuciIoT

4.9

OO6mue XxuMHIeCcKue CBOMCTBA cpenHuX coneit. [lomyuenue conei

4.10

[Mony4yenne, coOupaHue, paclo3HaBaHHE BOJAOPOJA, KHCIOPOJa, aMMHAKa,

YTIJIEKHUCIIOTO Ta3a B 1abopaTopuun

4.11

[Monyyenne amMmuaka, CepHONH M a30THOM KUCIIOT B MPOMBIIIIEHHOCTH. O0mime

CIIOCOOBI IMOJIYUYCHHUA MCTAJLJIOB




4.12

I'enernueckas cB3b MCKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4ecKuX peakiuidi Mo pa3IudHbIM MPU3HAKAM: M0 YHUCITY H
COCTaBy Y4YaCTBYIOIIMX B PEAKIMM BELIECTB, MO TeIIoBoMYy 3ddekty, 1o

W3MEHEHMIO CTeIICHEH OKHMCICHUS XUMUYECKHUX 3JIEMEHTOB

52

TennoBoil 3¢ pexT XUMHYECKON peakIui, TePMOXUMHUYECKIE ypaBHEHU. DK30-

U DHJIOTEpMUYECKUE peakluu. TepMoXUMUYecKue ypaBHEHH

53

OKuUCIUTEIBHOBOCCTAHOBUTEIbHBIE peakiuu. OKHCIUTETN M BOCCTAHOBUTEIH.
[Ipomieccbl  OKMCIIEHUST M BOCCTAHOBIEHHS.  OJEKTPOHHBIM  OanaHc

OKHCJIUTEILHOBOCCTAHOBUTCIIHHOM p€aKkuuu

54

Teopus 3eKTpoaUTHYECKON nuccoruanuu. KaTnonsl, aHMOHBI. DJIEKTPOIUTHL U

HEBJICKTPOJIHNTEI. CuibHbBIE U c1a0bIe OJICKTPOJIHUTEI. CrenecHb JUcconruanumn

5.5

Peakiun wioHHOTO OOMEHa. YCJIOBHS NMPOTEKAHHUS PEAKIMid MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKLIUU

XHUMHA U OKpYXKarolas cpeaa

6.1

BemectBa u marepuanbl B NOBCEIHEBHOM KW3HU 4eloOBeKa. beszomacHoe
WCIIOJIb30BAaHNUE BEIIECTB M XWMHUYECKHX pEakIuii B J1abOpaTopuu U OBITY.

HepBa;I nmoMouib Mpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHUYECKOE  3arps3HEHUE OKpYXKawoIled cpelnbl (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBbI, BO3JyXa U BOJOEMOB), CIHOCOOBI €ro MPEIOTBpPALICHHS
[IpenenvHas nmonmyctumass koHueHTpanus BemiectB (ITJAK). Ponp xumuum B
pelIeHur DKOJOTHYECKHX TMpobieM. YcuiaeHue mapHUKOBOro dddekra,

pa3pyLieHue 030HOBOTO CIIOSI

6.3

[Tpumenenne cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHUS U MX COSAWHEHHUH B
6BITy, MCIUIHNHEC, MPOMBINIJICHHOCTH W CCJIBCKOM XO03SICTBE. HpI/IMeHeHI/Ie
METaJUIOB M CIUIaBOB (CTajb, YYryH, OIOPATIOMHHUN, OpoH3a) B OBITY H
MPOMBIINIJICHHOCTH HUX COGHHHGHHﬁ. Iloustue o KOppO31uu MCTAJUIOB, OCHOBHBIC

CIOCOOBI 3aIIUTHI X OT KOPPO3UHU

6.4

[IpupoaHble WCTOYHHWKH YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN Tra3, HE(PTH),

MPOIYKTHI X NepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COCTMHEHMSX
yriepoja (MeTaH, 3TaH, STHJIEH, alleTUJIEH, 3TaHoJI, TJIMLIEPUH, YKCYCHAs KHCIIOTA).
[onsiTne 0 OMONOTHYECKN BaKHBIX BEILIECTBAX: JKUpaxX, OENKax, yriieBoaax — U UX

POJIA B ) KU3HU YCTIOBCKA




PacuéTnr:

7.1 o popmyrIaM XUMUYIECKUX COCTUHEHUN
7.2 Macchl (MaccoBOI) TOJIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM YPAaBHEHHSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumusi: 8- kitacc: 0a30BbIN YPOBEHb: YUEOHHK; 5-€ U3IaHue, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB N.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIIECTBO
«M3parenbctBO «IIpocBemienne»

* Xumusi: 9-if kinacc: 0a30BbIi ypOBEHb: YUEOHHK; S5-€ U3/1aHKe, TepepaboTaHHOe
[Ma6puensa O.C., OctpoymoB U.I"., CnaakoB C.A. AKIIMOHEpHOE OOIIECTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

bank 3amaHuii U1l TEKYILIETO OLEHUBAHUS 110 YUEOHOMY MPEAMETY « XHUMHUSH
(2024 r.);

KonTtekcthbie 3agaun. 3aganus K yaeOHOMY Kypey «Xumusi». 8 kiacce (2024 r.);

Mertoauueckuii keiic. Xumuueckas cBs3b. Kpucrammmueckue pemérku. 9 knacc

(2024 1) U T. 1.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

[Tpuxa3z Munnpocsemenus Poccun ot 18.07.2024 N 499 "OG6 yTBep:xkaeHun
benepanbHOrO MEPEyHs IEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, AOMYIIEHHBIX

K MCITOJIb30BAHUWIO ITPU pain3alli UMCIOIIUX IOCYAApCTBCHHYIO aKKPCAUTAINTO



00pa30BaTeNIbHBIX MPOrPaMM HAYAIBHOTO OOIIETr0, OCHOBHOT'O OOIIIEr0, CPETHEr0
obmero obpazosanus” (3apeructpupoBano B Muntocte Poccun 16.08.2024 N

79172)






