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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJI€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHMsl, MPECTABIECHHBIX
B ®I'OC OO0, a Takxke Ha oOcCHOBe deaepalbHON pabodeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHLEMIIHUU MPEnofaBaHus Y4eOHOro npeaMera « XuMHs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii denepanuu.

[Iporpamma mo XxuMuu Aa€T NpPENCTaBICHUE O IENAX, OOIIeW CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOyYAOIIMXCS CPEACTBAMU Y4eOHOTO
MpEIMETA, YCTaHaBIIUBACT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENEIEHUE €ro IO KiaccamM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaM IMPOrpamMMbl MO XUMHUH, OMNPEAENSIET KOJIUYECTBEHHBIE H
Ka4E€CTBEHHBIC XapaKTEPUCTUKH COAEPkKaHHUS, PEKOMEHIYEMYIO
MOCIICIOBATENPHOCTh ~ M3YUYECHUS XHUMUHA C Y4ETOM  MEKIOPEAMETHBIX H
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTrO TMporecca, BO3PACTHBIX
0COOEHHOCTE  O0yYalolUXCs, OINpeAeNsieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKkKe TPeOOBaHHM K
pe3ynbTataM oOy4eHHUs XUMUW HAa YPOBHE IeJIeH N3yUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENbHON JEATENbHOCTH O0O0YyYalolerocs IO OCBOCHHIO
y4eOHOTr0 Co/IepKaHusl.

3HaHWE XHMHUHM CIY)XKUT OCHOBOW [JIsi (OPMHUPOBAHMUS MHUPOBO33PEHUS
00ydJaromerocs, ero MmpeaCcTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrpatoT (GopMUPYEMbIC XUMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUIX
PHEPrUM M 00 HBOJIOIMHU BEHIECTB B MPUPOJE, O IMyTAX PEHICHUsS TriI00aibHBIX
npo0ieM YCTOMYMBOIO PAa3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M 9KOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXHOCTEH  JUIi  CaMOpPa3BUTUS U
(dbopMHpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 00111 U PYyHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMHUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAMOCTOSATEIHLHOW  ydueOHOW  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIHCKAX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CcHenudUKOl HAay4HOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUY €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HaHHSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHue 00yJaIOIIHUXCS.

JlaHHBIE HampaBjieHUs B OOyYEHUU XUMHH OOECIEYMBAIOTCS CHEIU(UKON
COJCp)KaHUsl ~ Yy4eOHOTrO  TpeaAMeTa, KOTOpPBIH  SIBISETCS  IEIaroru4eckKu
allaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpEACTIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTACIAbHBIX 3HAYUMBIX TOHSTHU
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona Kk €€ m3ydeHuro. CoaepkaHue CKIAAbIBACTCS U3 CUCTEMBI
MTOHATHUM O XUMHUYECKOM D3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peaknuu. OO6e d3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI IO TPHHIIUITY
MOCJIEIOBATENBLHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX NMPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona . 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBS3H;

— TpEenCTaBICHUUA 00 DICKTPOJUTUYECKON NHCCOIMAIUA BEIIECTB B
pacTBOpax.

Teoperuueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPyroMy, BBIONHSAS (GYHKIUM OOBSICHEHUS U IMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEH IMPAKTHYECKOTO MPUMEHEHHS U IOTYyYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOIICH HAyYHOW KapTUHBI MHpA B JIOTHKE
€€ CHCTEMHOM MPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHUU NPOUCXOAUT C IPHUBJICUEHUEM
3HAHWW U3 paHee H3YUYCHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaOIUi MUPY,
«buonorus. 5—7 knaccel» U «PuU3KKa. 7 KJIaccy.

[lpn w3yyeHWH XWUMHHM TPOUCXOAUT (HOPMUPOBAHWE 3HAHWUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTHUECKOU
JESITEILHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHX
3HAHUN — BaKHEUIMUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKUX TMOJIOKECHHM,
JOCTYITHBIX 00OOIICHNT MHPOBO33PEHUECKOTO XapakTepa, S3blKa HAYKH, B
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OpuOOIIEHNHM K HAyYHBIM METOJaM T[IO3HAHUSA TPU HU3YYCHHHU BEIIECTB U
XUMHUYECKHUX PEaKIHid, B (OPMUPOBAHMHN U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENbCKON
NeSATEIbHOCTH, OCBOCHMM MpaBWJ 0OE€30MacCHOTO OOpallleHHs C BEIIECTBAMHU B
MOBCEHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENTH TaKUE 1IN, KaK:

— (opmMupoBaHHEe MHTEIUIEKTYaJbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIILHOMY MPHUHITHIO DPEIICHUM,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUe
oOy4aromuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METO/IaM TMO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycaoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOUIMUCS
OMbITa Pa3HOOOPa3HOW MAESITENbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB JACSTEIBHOCTH;

— ¢opmupoBanue oOmeld ¢GYyHKIMOHAIHPHON U €CTeCTBEHHO-HAYyYHOMU
IPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSCHATP M OLIEHUBATH SIBJICHUS
OKpPY’KAIOIIeT0 MHpPA, WUCIONB3YysS 3HAHWUS U OMbIT, MOJTYYCHHBIE MPU U3YUYCHUU
XUMUHU, TPUMEHSATh MX TMpPU pPEIIeHUH MpoOJieM B IOBCEIHEBHOW XKU3HU U
TPYJOBOH EATEIbHOCTH;

— ¢opmupoBaHue y OOydYalOMIMXCS TyMAaHUCTHYECKUX  OTHOIICHHH,
NOHMMAaHUS LEHHOCTH XUMHUYECKMX 3HAHUW [UIsi BBIPAOOTKH HSKOJIOTMYECKU
1eJIeCO00pa3HOr0 MOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOIHON CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOoduis U HAIpPaBIEHHOCTHU AAbHEHIIEro
oOy4eHwus.

OO1iee 4YMCIO YacoB, OTBEACHHBIX I H3YYEHUST XUMHM Ha YpOBHE
OCHOBHOTO 00111ero oOpazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEINIO).



COJEPKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B KM3HU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena um BemjecTtBa. Du3nMueckue CBOWCTBA BENIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsATHE 0 MeTogax MO3HAHHWS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHnst cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJIBI XHMHYECKHUX
aeMeHTOB. [IpocThie U COXKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢Gopmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BenlecTB. (OTHOCHTENbHAs aTOMHAas —Macca.
OTHOCUTENBbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi J0JisE XUMHUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KomnuectBo Bemectsa. Moisb. MossipHas macca. B3anmocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHUN.

@u3NYeCKUe U XMMHUUYECKHUE SBJICHUSA. XUMHUECKasl peakuus U €€ MPU3HAKH.
3aK0H COXpaHEHHWS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KEeHUsI, 3aMEIICHUS, OOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBuiiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1adbopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bu3MYecKuX CBOWCTB 0O0pa3loB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJICHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUIEHHE M KOHACHCAIMS BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTUBAHUE
MEJTHOM MPOBOJIOKU, B3aUMOJICHCTBUE MeJa ¢ KUCIOTON) SIBJICHUM, HAOII0AeHUE U
ONUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakiuil (pa3iokKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHA
menu (II) npu HarpeBanuu, B3auMoJIelcTBUE kee3a ¢ pacTBopom conu meau (1),
U3y4eHUE CIOCOOOB pa3JesieHHs] CMECEd: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAaHUE,
BbINIapUBaHUE, AUCTHILIISALUS, XpoMaTtorpadus, NpoBeeHne OYUCTKU MOBApEHHOU
coid, HaOJMIOJEHWE W  ONHWCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEN MOJICKYJ
(IrapocTepKHEBBIX ).

Baxueimme npeacTaBUuTe M HEOPraHUYECKUX BEUIECTB

Bo3gyx — cMmech razoB. CocraB Bo3nyxa. Kucimopon — 3eMeHT UM mpocToe
BemecTBO. Haxoknenuwe kucimopoga B TpUPOAE, (PU3WYECKHEe U XUMUYECKUE
cBoiictBa (peakmuu rtopeHus). Oxcupawl. [Ipumenenuwe kucinopona. CrocoObI
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MOJIYYCHHUST KUCTopoAa B JabopaTopuu W TPOMBINUIEHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTpornHas MoAU(UKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUYECKON peaklnud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHJOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHue
BO3]lyXa, YCUJIEHHE MAPHUKOBOTO 3(pekTa, pazpylieHue 030HOBOTO CIOSI.

Bonopon — nsnemMeHT m mpocroe BemecTBO. HaxoxkaeHwe Bomopona B
npupoae, GU3NYECKHEe ¥ XUMUYECKHE CBOWMCTBA, MPUMEHEHUE, CIOCOOBI
nonyyeHus. Kucmotsl u conu.

MonsipHbiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpBIL
HacelilieHHble W HEHACBHIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 70Jis BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponb pactBOpoB B mpupojae U B KU3HMU 4esnoBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coenuHenmit. Oxcuasl. Knaccudukarms
OKCHUJOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aM{pOTEpHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusmdeckne uW XUMHUYECKUC
cBOMCTBa OKCHUIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHM: MENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHmii. PU3NMYECKHME U XUMUYECKHE CBOMCTBA
ocHoBaHMM. [losmyueHne oCHOBaHMI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KUCHOT. Psan axktuBHoctw MmeraimoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Conu. Homenkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue counen.

['eneTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAaHUYECKUX COEAUHEHHUN.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPECICHUE COAECPKAHUS KACIOPOAA B BO3AYyXE, MOJYUYEHHE,
coObupaHue, pacmo3HaBaHWE M W3YYCHUE CBOWCTB KHCIOpOaa, HaOII0IeHNE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpalleHuss TopeHust (Mmokapa), O3HaKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHWE, PpACIIO3HABAHUE M H3yUYCHUE
CBOWCTB BOJIOpoJia (ropeHue), B3aumojieiicTBue Bojgopoaa ¢ okcuaoMm meau (II)
(BO3MOXKHO HCIOJIB30BAaHUE BHUAEOMATEpUaoOB), HAOMIOACHNE OOpa3OB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAHUE OCOOECHHOCTEM pacTBOPEHUSI BEIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIe pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOAbI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),
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uccieoBaHne 00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJFOICHNE M3MEHEHUSI OKPACKH MHIAMKATOPOB B PACTBOPAX KHCIOT M IEIOYCH,
uzydeHue B3zaumojencTBua okcuga meau (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peakUWil HEUTpaJM3alHM, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBaHHW, BBITECHEHHE OJHOIO METAJIa JIPYTHMM K3 PacTBOpa COJM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMe «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognueckass cucreMa XUMHYECKHX
iemenToB JI. U. MenaeneeBa. CtpoeHne aroMoB. XUMHYECKAs CBS3b.
OKHCINTETBbHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBbie TOMBITKM KIAcCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. Koporkonepuoanas W AJUHHONEpPHOAHAS  (OPMBI
[Iepuoanueckoit cucrembl xumuueckux 3neMeHToB /. 1. Menneneesa. lleprnoabl
u rTpynmbl. DOU3nyecKui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuognueckon cuctemsl . WM. MenneneeBa. XapakTepUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUs paJHyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB 10 IPYNIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauyueckoit CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Hayku W mnpaktuku. [l. M. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsl) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okuciieHusi.  OKHUCIHUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchbl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIOB M HEMETAJUIOB, B3aWMOJCHUCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCJIOT W WIEJIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIUX — NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakiuu pazoKeHHsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzanuss MeXOpeaMETHBIX CBSI3€M MpU HM3yYEHUM XHMHUU B 8 Kiacce
OCYIIECTBISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMMX eCTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO01mue ecTeCTBEHHO-HAY4YHbIE MOHATHS: HAy4YHBIM (pakT, rumores3a, Teopus,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoIUuIHOCTh, HAOII0ICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BELIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, a3, (GU3UYECKUE BEIUMYHMHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IIAaHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocuntes, qpixanue, 6umocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpATbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKOTIA€MbIE, TOTJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUMs

[lepnognueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XMMHWYECKUX DJJEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kaaus, KalblUsi WU UX
COCIMHEHU B COOTBETCTBUM C TMOJIO)KEHUEM 3JeMEHTOB B llepuoamueckoit
CHUCTEME U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHUJbI XMMHYECKOW CBA3U. THUIBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTATUIMYECKON PEIIETKU U
BHUJIa XUMHUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIATypa HEOPTraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JUYHBIM KJIAaCcCaM HEOPTraHUYECKUX
COEJIMHEHU, TeHETUYECKas CBA3b HECOPTAaHUYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEAKIIUNA MO Pa3IMYHBIM MPU3HAKaM (110 YUCITy
¥ COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIIOBOMY 3P (deKTy, Mo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, IO OOPAaTHMOCTH, TIO
YYACTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[lonarne o ckopoct XuMuuecko peakiuu. [loHsTue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusix. [IoOHSITHE 0 TOMOTEHHBIX U Te€TEPOTEHHBIX
peakuusx. [lonarue o karammse. [losTre 0 xumuueckom paBHoBecun. DakTopsl,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOM pEaKIMh M IOJO0KEHHUE XUMHUYECKOIO

paBHOBECHS.
OKUCIUTENPHO-BOCCTAHOBUTEbHBIE ~ pEaKLUMU,  JJIEKTPOHHBIM  OanaHc
OKHUCJINTEIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIIMH. CocraBneHue  ypaBHEHUH
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OKHCJINTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMM C  HCIOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OaJiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XxuMudeckon cBsizu. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiun monHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE M COKpAIEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBaHMM M COJIEM B CBETE MNPEACTABICHUNA 00 3ICKTPOITUTHYECKOU
nuccounanuu. KauectBeHHble peakini Ha MOHBL. [[oHATHE O TMApONIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTraHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IUUYHBIX (PAKTOPOB, HCCIEAOBAHHE DBIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa OUCCOUUALMU KHCIOT, WIEJI0YE H COJeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHHWA  peakuuid HOHHOTO  OOMeHa
(oOpazoBaHue ocajka, BBIJACICHHE Ta3a, oO0pa3oBaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIUX —~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pa3yIoKEHUs, COCIMHEHN), PACIO3HABAHUE HEOPraHWYECKHX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAaKUUMd Ha HOHBI, pELICHHe
DKCIEPUMEHTAJIbHBIX 3a]1a4.

HeMeTaJibl 1 MX COeIMHEHUS

OOmast xapaktepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha MPUMEpPE  XJopa
(B3aUMOJEHCTBUE C METaUlaMU, HEMeTa/llaMH, [Ieno4amMu). XJIO0POBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YEHUE, NPUMEHEHHE. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M YesoBeKa. BaxHelmme XJIopuapl U UX
HAaxO0JICHUE B IIPUPOJIE.

OOmast xapakTepucTika 31eMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (pumyecKkue CBOICTBA
IPOCTHIX BELIECTB — KUCIOPO/AA U cepbl. AJIOTPOIHbIE MOAUPUKAIIMN KUCIOPOIa
U cepbl. XUMUYEeCKUe CBOMCTBa cepbl. CepoBOaOpO, CTpoeHue, (U3NUecKue U
XUMUYECKHe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
Cepnass kuciioTa, @QU3MYECKHMe M XUMHUYECKHE CBOWCTBa (00mIMEe Kak
NpeACTaBUTENST Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEeaKlUu,
JeXallue B OCHOBE MMPOMBILIUIEHHOTO CHoco0a TMOJMYYEHUsI CEPHOM KHUCIOTHI.
[IpumeneHnue cepHoil KMCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKIUs Ha
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cynedar-uoH. Haxoxaenue cepbl U €€ COeIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloIIel Cpelbl COENWHEHUSMU Ccepbl (KUCIOTHBIE MOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPeA0TBPAIlCHUS.

OOmas xapakTepucTuka 3J1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHM OKUCIECHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
¢uznyeckue U xuMmuyeckue cBoiicTsa. KpyroBopot a3ora B mpupoae. AMMuax, ero
duznyeckrue u XMMHUYECKHE CBOMCTBA, OMyYeHUe U mpuMeHnenne. Conu aMMOHuS,
uX pU3NYEeCKue U XUMHUUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBl aMMOHMS. A30THas KHCIIOTa, €€ IMOoJyuyeHue, (PU3MUecKue M XUMHUYECKHE
CBOMCTBa (00OIIME KaK MPEACTaBUTENs Kjacca KUCIOT U CcHelnuuyeckue).
Hcnonp30oBaHWe HUTPATOB M COJEHl aMMOHHMS B KauyeCTBE MMHEPAIbHbBIX
ynoopeHuil. XuMHU4ECKOe 3arpsi3HeHUE OKPYXKaloIIe cpebl COSAMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUWE BO3AyXa, MHOuYBbl U BonoémoB). docdop,
aloTpornHbele Moaupukammuu ¢docdopa, (pu3MUECKHEe M XMMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dhochopras kuciora, GU3NIECKHUE U XUMHUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIbHBIX yI00pEHUIA.

OOmast xapakTepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUSA
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCJIEHUA.  YIVIEPOJ,  aJUIOTPOIHbIE
Moau(pUKalMM, PACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiictBa. Ancop6uus. Kpyrosopot yraepoaa B mpupone. OKcuasl yriaepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha JKUBbIE OPTraHU3MBI,
IOJlyYEHUE U MPUMEHEHHE. DKOJIOIMYECKHE IPOOJIEMBI, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), rumoreza r1i100anpHOr0 MOTEIUIEHHS KJIMMaTa, [apHUKOBBIN
3p¢ekT. YronbHas KUCIOTa U €€ CONu, UX (U3NYECKHE U XUMUYECKUE CBOMCTBA,
nojyueHue W npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SIMCTBE.

ITepBoHavyabHbIE TOHATHSA 00 OPraHUYECKUX BELIECTBAX KaK O COCIMHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, IIMLEPUH, YKCYCHasi KUCIIO0TA).
[IpupoaHble HMCTOYHMKH YTJIEBOAOPOJAOB (yroyib, HPHUPOAHBIN Tra3, HEPTH),
OPOAYKTBI UX mepepaboTku (O€H3MH), UX pOJiib B OBITY U MPOMBIIUICHHOCTH.
ITonsiTe 0 OMOJIOTMYECKU BAKHBIX BEILIECTBAX: KHUPaX, O€IKax, yriieBoJgax — U UX
poiu B KM3HM 4YEJIOBEKAa. MarepuallbHOE €IUHCTBO OPraHM4ecKUX MU
HEOPraHUYECKUX COCAMHEHU.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npuMmeHenne. CoenuHeHUs KpeMHUs B npupoje. OOmme npeactaBieHUs 00
okcuze kpemuus (IV) m kpemHueBoit kuciore. CUIMKAThl, UX HCIOJIb30BAaHUE B
OBITY, B NPOMBIIUICHHOCTU. Ba)kHelline CTpOUTENbHbIE MaTepUalbl: KepaMHKa,
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CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobieMbl 6€30macHOTO MCIONIH30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3lOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
IIPOBEJICHUE KAUECTBEHHBIX PEaKlMid Ha XJIOPHUJ-MOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMONMHE (PU3NUESCKHE W XHUMHYECKHUE CBONCTBA
rajoreHOoB M HX COEIUHEHUH (BO3MOXXHO UCIIOJIb30BAaHUE BHUIECOMATEPHUAIIOB),
O3HAKOMJIEHWE ¢ oO0pa3uaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamMu  cepbl W €€  COCIMHEHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIOB), HAOIIOIEHUE TIpoliecca OOyTIMBaHUs caxapa IoJ| JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HHUE XHMHUYECKHX CBOMCTB
pa30aBIEeHHOMN CEPHOU KUCIIOTHI, MPOBEICHNE KAUeCTBEHHOM peaKInu Ha cyabdar-
MOH M HAOJIOJieHWe NpHU3Haka e€ MpPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBoicTBaMM a3zoTa, (ochopa M MX coeAMHEHUH (BO3MOKHO HCIOIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuil, moaydeHue,
coOupaHue, pacmo3HaBaHWE W UW3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHS U (PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJIECTBUE KOHUEHTPUPOBAHHOM a30THOU KUCJIOTBI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3Yy4YCHHE MoOJEeNen
KPUCTAJUIMUECKNX PEmIETOK anmasa, rpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOpOLMK PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NIPOTUBOras3a, MojlyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKHCIIOTO rasa, MPOBEJACHUE KaueCTBEHHBIX peaKIuii Ha KapOoHAT U
CUJIMKaT-UOHbl W H3yYEHUE IMIPU3HAKOB HX TMPOTEKaHUs, O3HAKOMIJICHHE C
NPOAYKIIMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 10 TeMe « BaxkHeuIe HEMETaJUIbl U KX COCIMHEHUS.

MeTaJuibl 4 MX COeIMHEHUS

OO01mast xapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nonoxeHus B Ilepmommueckon cucremMe XumMu4eckux syemeHToB /J[. U
MengneneeBa u ctpoeHus aTtoMoB. CTpoeHue meTamuioB. Meramuyeckas CBSA3b U
METAJJIMYECKasi ~ KpUCTA/UIMUECKas  pemi€Tka.  DJIEKTPOXUMUYECKUH  psl
HaIpspKeHUN MeTaioB. du3zndeckne U XUMUUECKHUE CBOMCTBAa MeTayioB. OO0mue
CrocoObl TMOdy4YeHus: MeTauioB. [loHsATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CrocoObl 3amuUThl WX OT Kopposuu. CrjaBel (CTadb, YYTyH, TIOPATIOMHHHM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBITINIEHHOCTH.

[I{enounble MeTaIbl: MOJNOXKEHUE B llepruonnueckoil cuCTEME XMMHUUYECKUX
anemeHnToB /. M. MenpaeneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuiabl u
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TUJIPOKCUAB HaTpuss W Kanud. lIpuMeHeHne mEenoYHbIX METANIOB M UX
COCIMHEHU.

[[lenoyHno3emenbpHble METAJUIbI MarHMid M KaJbLMH: IIOJIO)KEHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB . M. MennaeneeBa, crpoeHue
UX aTOMOB, HaXOKJICHHUE B Ipupoie. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxuelive coequHEHUS Kaiblus (OKCHJA, TUIPOKCUI, COJIM).
JKécTKoCcTh BOJBI U CITOCOOBI €€ YyCTpaHEHUS.

AJFOMUHHI: TI0JI0XKEHUE B [lepnoandeckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXICHUE B Ipupoje. Pu3nyueckue u
XUMHUYECKHE CBOMCTBA amtOMUHMS. AMGPOTEpHbIE CBOMCTBA OKCUIA U THIPOKCHUIA
AIIOMUHHSL.

Kenezo: nonoxenne B [lepuoanueckon cucreMe XUuMHYECKUX 3JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aTroMa, HAaXOXAeHUWEe B mnpupone. duznueckue u
XUMUYECKHEe CBOMCTRA xene3a. OKkcuibl, rTuapoKcuabl U cou xenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C o0pa3llaMy MeTauIoB U CIUIaBOB, HX (DU3HUUECKUMHU
CBOMCTBaMM, M3Y4YEHHE  PE3yJbTaTOB  KOPPO3HMH  METaLIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KJIbI[USI W HATpus C BOJOM (BO3MOXKHO HCIOJb30BAHUE BHUICOMATEPHUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOXXHO  HCIOJB30BAHUE  BHUJACOMATEPUAIOB), IPU3HAKOB  MPOTEKaAHUS
KAUECTBEHHBIX PEAKLMI HAa MOHBI: MarHus, KajblMs, AJIIOMUHUS, LUHKA, JKEJe3a
(IT) u xxeneza (II1), meau (I1), HabnroAeHNE W OMUCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH MWOHAaMU HATpus, Kalus U Kaldblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBAaHUE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PEIIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BaxHelume
METAJUJIbl U KX COCIUHEHHUS.

XHUMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXM3HM 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIECTB M XUMUYECKHUX peakiuii B ObITy. I[lepBas momonrs npu
XUMHYECKUX OKOraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroled cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeiecTs, aanee — [1/IK). Ponb xuMun B pelieHHN 3KO0JIOTHYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbBIE
MaTepuabl).

Mestcnpeomemmnule cea3u
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Peanuzanusi MeXImpenIMeTHBIX CBsI3eH MpU HM3YyYEeHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHSATUH, SBJSIOMUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKauus, NEPUOAUYHOCTb, HAOIIOIEHHE,
OKCMEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MAPHUKOBBIN
ek, TEXHOIOTHS, MaTEPHUAIIHI.

dusmka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
W30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUU 3apsij, MPOBOJHUKH,
MOJyIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, pACTBOPUMOCTH, KPUCTATIINYECKAs
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIBI M3MEPEHHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIoOpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MUHEpaANIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.
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IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPaMMBI OCHOBHOTO OOIIETo
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIUTATEIIbHOM JEATEIBHOCTA B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOlIiecTBe MpaBUIaMM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT MpoOIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMATIM3ALMH 00yUaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPHEHTAUd W
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YAaCTH:

1)maTpMoTH4ecKoro BOCIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
U HAay4YHOMY HacCJeIHI0, MOHMMAaHHUS 3HAYEHUsS XWMHUYECKOM HAyKh B >KM3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAJETh TOCTOBEPHOW HH(OpMaluein o
IIEPENOBBIX JOCTH)KEHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2)rpa:kIaHCKOro BOCIMTAHUS:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax M IPAaBWIAX MEXJIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHONH KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOH,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM M Apyrux  BUAaX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAESATEIbHOCTU MpPU
BBIMIOJJHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3aJ]a4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYE€OHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIM B IIpOLIECCE€ OTOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IMIOBEJECHWE M MOCTYIKH CBOMX TOBAapUUIEH C MO3WULHHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3)eHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33pPEHUYECKNE IPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH U COCTaBISAIOLINE
OCHOBY JUIsl IOHUMAaHHs CYIIHOCTH HAay4YHOH KapTHUHBI MHUpa, MpeICTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAIbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOJHOU CPENOH, O POJIM XMMHUH B ITIO3HAHUM ITHUX 3aKOHOMEPHOCTEW;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOIUMBIE [UIsl OOBSACHEHHS HAO0JII0Ja€MbIX IPOLECCOB U SIBJICHUM,
M03HABaTEJIbHON, MH(POPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIPAaBOYHOU
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JUTEPATypOi, MOCTYHMHBIMU TEXHHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHHI0 U TO3HAHWIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOM U HCCIEI0BATENbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBIEHHOCTH M YPOBHSA OOy4YeHHUs B
JIaTbHEUIIEM;

4)¢opMuUpPOBaAHMS KYJIbTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0pOBbIM 00pa3 »W3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJNIO/IEHNUS TIpaBWJ OE30MAaCHOCTH TMpU  OOpalieHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEaIbHON KU3HU;

5)Tpy10BOIro BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY M3yUYEHHUIO ITpodeccuii u TpyJia pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUS MNPEAMETHBIX 3HAHUW N0 XHMMHH, OCO3HAHHBIA BBHIOOD
UHAMBHUAYAIbHON TPACKTOPUU MPOJOJIKEHHUS 00pa30BaHUsl C yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBHON AeTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCUOHANBHOMN CpEIE;

6)3K0,10r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJIE, OCHOBE €€ CYIIECTBOBAHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro o0Opa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
Gu3NYEeCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ OE30MACHOTO MOBEICHUS MpU padoTe ¢ BELIECTBAMHU, a TAKXKE B CUTyaIUsX,
YTPOKAIOIIMNX 3J0POBbIO U KU3HU JIOJEH;

CIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKalOLIEeH IPUPOIHON CPENOU, JJIs ITOBBIIECHHUS
YPOBHSL  DKOJIOTMYECKOW  KYyJIbTYpbl, OCO3HAaHHS TJO00AJIBHOIO  XapakTepa
HKOJIOTMYECKUX MPOOJEM M IMyTeH HMX pPEIIEHUs MOCPEACTBOM METOJOB XHWMHH,
HKOJIOTHYECKOTO MBIILJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOU MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATDHI

B cocraBe wMmeTanpeIMETHBIX pEe3yJbTAaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIMI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX M MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ATUX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O IEIOCTHOU

15



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (MTO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOU
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE yYeOHbIE 1eiiCTBUA

ba3oBble jJornyeckue AeicTBUs:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBIC] XMMHYECKUX MOHSTHH (BBIIENSATH UX XapaKTEepHbIC
NPU3HAKHN, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), KCIOIb30BaTh
MOHATHUS 711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHHI, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCH(UKANMH XUMUYCCKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
YCTaHABJIMBATh MPUYUHHO-CIICJACTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHHS,
CTPOUTD JIOTUUECKHE PacCyX IAeHUsl (MHIYKTUBHbIC, JEAYKTHUBHBIC, IO aHAJIOTHH),
JIeJaTh BBIBOJIBI U 3AKIIOUYCHHS;

YyMEHHE TMPUMEHSTH B TIPOIECCEe IO3HAHUS TOHATUS (NIPEIMETHbIE U
METanpeIMETHbIEC), CAMBOJIMUYECKHUE (3HAKOBBIEC) MOJIENIU, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBEIBATH MIHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HaK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmysia U YypaBHEHHUE
XUMUYECKON PEeaKIUU — NPU PEHICHUH Y4eOHO-II03HABATENbHBIX 33714, C YUYETOM
ATUX MOJIETBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTepHU30BaTh CYIIIECTBEHHbIC
MPU3HAKN W3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBA3U U
IMPOTUBOPEYHS B U3yUaE€MbIX IIPOLIECCAX U SIBIICHUSIX.

Bba3oBble uccienoBarejbcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4e€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THIOTE3BI II0
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEJACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONIOAaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (GopMyaHpoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMNbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 TpoJieJIaHHOM paboTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAs JUTEpaTypa XWMHUYECKOrO COAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcsl WNHTepHETa), KPUTUYECKH OLEHUBATH IMPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;
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YMEHHE MPUMEHATh Pa3IUYHbIE METOJBI U 3alpOChl MPU MOHMCKE M OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOIWMBIX IS BBHITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/a4 OMpPeNeIEHHOrO TUIIA, MPUOOPETEHHE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIQJICHUE KYJbTYpPOW aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO POpMY MpeacTaBieHus HHOPMAUU U
WUTIOCTPUPOBATh peEIIaeMble 3aJayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmamMu rpaduku U UX KOMOUHAIUSMU,

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpolecce Y4YeOHOW U
UCCJIeI0BATENHCKON JEATEIbHOCTH MHPOPMALUIO O BIUSHUU MPOMBILIUIEHHOCTH,
CEJIbCKOTO XO3sIIICTBa M TPAHCIOpPTAa HAa COCTOSHUE OKPY’KAIOLIEH NpPUPOIHON
CpEIBl.

KoMMmyHMKAaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1eiCTBHA:

yMEHHUs 3aJlaBaTh BOIpPOCH (B XoJie Juamora W (WIM) IUCKYCCHUHU) IO
cymecTBy  oOcyxaaemMoil  TeMmbl, (OPMYyJIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEIOKEHHOMN 3a1a4u;

YMEHHsSI ~ TPEICTaBISATh  MOJYYEHHBIE  PE3yNbTaThl  MO3HABATENbHOM
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JejlaTh MPEe3eHTAILUIO
pEe3yIbTAaTOB BBHINOJHEHHUS] XMMHUYECKOTO JKCIIEpPUMEHTa (JJaOOpaTOPHOIO OIIbITa,
1abopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MTPOEKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIbHOM W MCCIEIOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX TPOOJeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUSA
COBMECTHBIX JCHCTBHI, OINpeAeNeHUe KpPUTEPUEB IO OICHKE KadecTBa
BBITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSITEIbHO OMNPENEsATh LEIN JACSITeNIbHOCTH, IUIaHUPOBATbH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaTh Hanbosiee 3(peKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
MO3HABATEJbHBIX 3aJa4, CaMOCTOSITENbHO COCTaBIATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUU 33JaHUM C YYETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJTYYEHHOIO pE3yJibTaTa 3asBICHHOHN II€JM, yMEHHE
UCIOJIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, MTpejlaraéMble B YCIOBUU 3aJaHH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHHUIO 0053aTE€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOI'O JIaHHOW (QeaepanbHOl pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHWS, YMEHHUS MU CIIOCOOBI
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NEUCTBUN, crHenupuIecKue [ MpeAMETHOW oOnactu «XUMHUS», BUIBI
JNEATENPHOCTH IO  IOJYYEHUIO HOBOTO  3HaHWS, €ro HHTEPHPETALNH,
peoOpa30BaHUIO W MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsIX.

K xoHiy o0yueHus B 8 kjiacce rpeMeTHbIe pe3yJibTaThl Ha 0A30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUYAIOIITUXCSl YMEHUMN:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOHAsS), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAsg Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 2JIEMEHTAa B COSAMHEHUH, MOJISIPHBIM 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, IJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHCJICHUS, XMMHYECKasi PEaKius, KiacCu(PuKanus peakiuii: peaxiuu
COCIUHEHUS, PEAaKIMU Ppa3JI0XKEHUs, PpPEaKIUU 3aMEIICHUs, peaKIuu
oOMeHa, IK30- U IHIAOTEPMHUYECKHUE PEaKIUU, TEIIOBOM 3(PDEKT peakinH,
SIPO aToMa, JJIEKTPOHHBIM CIIOM aromMa, aToMHas OpOUTaNb, PaJNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HENOJIIPHAs KOBAJCHTHAs CBS3b,
VWOHHAs CBS3b, HOH, KATMOH, aHWOH, PacTBOpP, MAaccoBas JO0Js BELIECTBA
(mpolieHTHAs1 KOHIICHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATHUH U
MIPUMEHATH 3TU MOHATUA NPU OMUCAHUU BEMIECTB U UX MTPEBPAILCHU;

e WCIOJBH30BaTh XWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIIU;

e OIpEIENsATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHECHUSX,
CTENEHb  OKHCJICHUS  DJIEMEHTOB B  OWHApHBIX  COEJUHEHHSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEAUHEHUU I10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAasE W HMOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeBaTh cmbica Ilepuognueckoro 3akoHa J[. WM. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE TNEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoXkeHUs B llepmoamueckoit cucreme,
3aKOHOB COXPAHEHHUSI MacCChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajpo;

e OIKCBHIBATh U XapakTepu3oBaTh TabiuuHyro dopmy Ilepuoanueckoit
CHCTEMBl XHMHUYECKHMX DJIEMEHTOB: pa3iIn4aTbh MOHATHS «IJIaBHAsS
noarpynna (A-rpynmna)» u «mnobounas noarpynmna (b-rpynma)», mansie u
OOJIbIIIME TIEPHOJbI, COOTHOCUTH OOO3HAYECHHS, KOTOpPhIE HMEIOTCS B
tabnune «llepuonuueckass cucteMa XuMmMudeckux a3jemeHtoB J[. H.
MenaeneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHHUS aTOMOB
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XUMHUUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siipa, 00Illee YUCIO SIEKTPOHOB
U pacrpeesieHue UxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJacCU(PUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBy YYacCTBYIOUIUX B pPEaAKIUU
BEILIECTB, MO TETIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XMMHUYECKHE CBOWCTBA BEILIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHIA;

IPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [MpEBpalleHUl B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOrO »3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOW PEAKIIUU;

MPUMEHSITH OCHOBHbBIE OINEpPAlMU MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 000OIECHHE, CHCTeMAaTH3alluio, KIacCHU(PUKAIIHIO,
BBISIBJICHUE MPUYMHHO-CJIEACTBEHHBIX CBSI3€H — /Ui M3yYEHUS CBOWCTB
BEIIECTB M XHMHUYECKUX PpEaKIUh, EeCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAONIOJCHWE, W3MEPEHHE, MOJICITUPOBAHHE, JKCIIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

cleloBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYAOH U
7ab0paTOpHBIM  000pY/IOBaHHEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BELIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB MO TOJYYCHUIO W COOUpPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBJICHHUIO
pacTBOPOB C ONPEAECTEHHOM MAcCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M NPOBOAUTH  XUMHUYECKHME  OSKCIEPUMEHTHI IO
pacIio3HaBaHHUIO PACTBOPOB LIEIOUEH U KUCIOT C TOMOIIBIO UHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIty oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOUIUXCSl YMEHHUI:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHMMHYECKUX TMOHATUNA: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOLMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U
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HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIIH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTponus, aM(pOTEepPHOCTh, XMMHUYECKas CBS3b (KOBAJICHTHAs, MOHHAS,
METaJJIMYEcKasi), KpUCTAIUIMYECKasl pemérka, KOoppo3us METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW PEaKUUH, NPENEIbHO JIOIyCTHMas
xoHuenTpanus [1JIK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHMUYECKUX THOHATHH U
IIPUMEHSATH ITU MOHATHS [P ONIMCAHUU BELIECTB U UX MPEBPALCHUN;
UCIOJIb30BaTh XUMMUYECKYI0 CHUMBOJIMKY JUIsl COCTaBieHHUS (opMyil
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIINA;

ONPEJENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHMSX pa3JIMYHOTO COCTaBa, NPUHAMIECKHOCTb BEHIECTB K
onpeAeNéHHOMY KJIacCy COEIUMHEHUH 1Mo (opMysiaM, BHJ XUMHUYECKOU
CBA3M (KOBaJ€HTHAas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSX, 3apsi/l MOHA 10 XUMHYECKOH (QopMmyJsie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAaxX HEOPraHWYECKUX COEAMHEHHH, THI KPUCTAILINYECKON
PELIETKU KOHKPETHOI'O BEILECTBA;

packpsiBath cMmbIich Ilepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHUMAaHHE: OIMCHIBaTh U XapaKTEPU30BaTh
Tabnuuynyo Gopmy lleproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHasg moArpynmna (A-rpynma)» U «modoodHas
noarpynna (b-rpynma)», mansle u OosbliMe NEPUOJBI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKON Tabmuie, ¢
YUCJIIOBBIMM  XapAaKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XUMHYECKUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpezieieHue HMX 10 D3JEKTPOHHBIM CIOsIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB DJIEMEHTOB M UX COCIUHEHUMN B
Ipesesax MajblX IIEPpUOJOB U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUYECKUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YUCIy U COCTaBy YYACTBYIOLUUMX B pPEAKLIUU
BEIIECTB, N0 TEIUIOBOMY 3(P(EKTy, IO U3MEHEHUIO CTEIEHEW OKUCIIECHUS
XUMHUYECKHX HJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMHME W CICHIUPUICCKUE XHUMHUYCCKUE
CBOMCTBAa IMpPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
IPUMEPAMM MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHMHM COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKLUH;

COCTABJISITh YPAaBHEHHUs DJIEKTPOJUTUYECKOM JAMCCOLMALMM  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO
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oOMeHa, ypaBHEHHUS peEaKlWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
POTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOKHOCTH TPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJEKYJISPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOmolaTh  MpaBWJia  TMOJB30BAHMS ~ XUMHUYECKOM  TOCYI0M U
7a00paTOpHBIM  00OpPYIOBAaHMEM, a TaKXKe IMpaBUjia OOpallleHUus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB MO TMOJYYECHUIO W COOUpPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TMOATBEPKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEILECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapbonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUJI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE ONEpPAlUd MBICTUTEIBHON JI€ATEIbHOCTH — aHAIH3
U CHHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEMATHU3alMI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJI1 WM3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKAX pEaKluid, €CTeCTBEHHO-HAyYHbIE METOJIbl TIO3HAHUS —
HaOIOICHNE, M3MEpPEHHEe, MOJCIMPOBAaHUE, JKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
No KonuyecrBouacoB DJIeKTPOHHBIE
n/- HaumeHoBaHuepas3ae 0B 1 B K 6 n 6 (undposbie)
TeMIpPOrpaMMEI cer OHTPOJIbHbIEpadoT paKTHyecknepador 0GpazoBATEBHbIEPECYD
n o bl bl Chbl
Paszgea 1.IlepBoHavyaibHbIeXUMHYECKHETIOHSITUS
Xumus — BakHas 00J1aCTh
1.1 €CTECTBO3HAHMS U MPAKTUYECKOU 6 2 E;I6§/I;I§1T:§Si£8/1§ 41837
NEATEIILHOCTH YeI0BEKA DS/, :
1.2 BemecTBa 1 XuMuyeckuepeakiuu 17 1 E;ISSJ,I/P/I;T:;;ESE 41837
Uroronopazneny 23
Pa3nen 2.BakHeiilmme npeacTaBuTe/ M HEOPraHMYeCKHUX BeleCTB
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcumax 10 ngg;;fg;gg}é 41837c
2.2 Bonopon.llonstue o kuciorax v cousx 12 1 ESSSE;T;(;ESE 41837
2.3 Bona. PactBopsl. [TonsiTne 06 ocHOBaHUAX 8 1 1 E;ISSJ-I/P/I;T;(:)ESE 41837
24 OCHOBHBIEKJIACCBIHEOPTaHUYECKUXCOETUHE 2 1 1 bubmmoreka [JOK
’ HUH https://m.edsoo.ru/7f41837c
Uroronopazneny 52

Pasnen 3.11epuoanyeckuii 3akoH u [lepuoanyeckas cucrema xumuieckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHBIE PC€aAaKIHH

[Tepuonuueckuii 3akon u [lepuoanueckas
cucTeMa XMMHUYECKuX anemeHToB /. 1.

3.1 10

Bbu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

MenneneeBa. CtpoeHreaToma

39 Xumudeckas cBs3b. OKHCIUTEILHO- 14 Bbu6mmoreka [IOK
BOCCTAHOBHUTEJIBHBIE PEAKIIUN https://m.edsoo.ru/7f41837c
Mroronopasneny 24 Eﬁffﬁgfé{;f%fmgwc
PezepBHOEBpeMms 3 bubmrorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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9 KJIACC

DJIEKTPOHHbBIE
(undposbie)
Ne KoanuecrBouacon o0pa3oBaTte/ibHbIEpPeCypP
.y HaumeHoBaHuepas3aei0B 1 CBI
I TEMIIPOTrPaMMbI
Bcer  KonrtpoJubHbiepado IIpakTnuecknepado
0 ThI ThI
Pa3zgen 1.BemecTBO U XUMHYECKHE PeaKIIUU
L1 [ToBTOpeHnue u yrioyOnenue 3HaHUH 5 1 bubmmoreka [JOK
) OCHOBHBIX pa3/IeJioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEa 4 bubmmoreka [JOK
) KU https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLIMALIHSI. ] 1 1 bubnnorexa HOK
) XHUMUYECKUE PEAKIIMU B PACTBOpPAX https://m.edsoo.ru/7f41a636
Uroronopazneny 17
Pa3zgen 2.HeMeTaJJIBI M X COeUHEHUS
71 OO61mmas xapakTepuCTHKa XUMUYECKUX 4 | bubmmoreka [JOK
) anemeHTOB VIIA-rpymmebl. ["agorenst https://m.edsoo.ru/7f41a636
s | S| B 10K
’ .. PYHIIBL £-€p https://m.edsoo.ru/7f41a636
e€coeTMHEeHUS
23 snewernon VArpymes. Asor. docopix 7 1 Bu6mrorera LIOK
’ PYIIIBL. ’ p https://m.edsoo.ru/7f41a636
COEJIMHEHHUS
o | Come— | 1 . B oK
’ . PYIIBL poa https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHHUS
Wroronopaszneny 25
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Pa3zgen 3.MeTaJJIBI M X COeIUHEHUS

. bu6mmoreka [IOK
3.1 ObupecsolicTEAMETAIOR 4 https://m.edsoo.ru/7f41a636
. Bbu6muoreka [IOK
3.2 Baxueiinime MeTayuisl U UX CO€IUHEHUS 16 hitps://m.edsoo.ru/7f41a636
Wroronopaszneny 20
Pa3znen 4.Xumusi u oKpyxkaouias cpeaa
4.1 BemecTsa u maTepuansl B KU3HU YEIOBEKA 3 Bubmorexa HOK
: https://m.edsoo.ru/7f41a636
Uroronopazneny 3
PesepBHOEBpEMS 3 Bubmioreka HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
Ne KoanuectBouacon
araus DJIeKTPOHHBbIEH(POBHIEOOPA3OB
11 Temaypoka Bce KoHTpoJbHBI IpakTHyeckn :Zl[emm y aTenb}?mepecyI;)c:,l;p P
/ ero  epaboTnl epadoThI
n
Pa3nea 1. IleppoHayanbHbIeXUMHYECKHETIOHATHS
11 [Ipenmer xumuu. Ponb xumuu B 1 bu6mmoreka [JOK
) ’KU3HHU JejoBeka. Tena 1 BelecTBa https://m.edsoo.ru/ff0d210c
1.2 | TlonsTue 0 MeToaxX MO3HAHUS B 1 bubnuorexa [JOK
XUMUAU https://m.edsoo.ru/ff0d227e
1.3 Ilpaktuueckas padota Ne 1
«ITpaBuna paboTsl B 1abopaTopuu u 1 1 bubnuoreka [IOK
pUEMBI 0OpaIeHUs ¢ https://m.edsoo.ru/ff0d23dc
1ab0pPaTOPHBIM 000PYTOBAHUEM
1.4 | Yuctsie BellleCTBA U CMECH. | bubmuorexa [JOK
CriocoOnI pa3feneHust cMecei https://m.edsoo.ru/ff0d26ca
1.5  Ilpaktuueckas pabota Ne 2 B LIOK
«Pa3nenenue cmeceli (Ha mpumepe 1 1 htI;Isz-I/I;IriTeegsio W/ 0d28cS
OYHCTKHU TTOBAPCHHOU COJIH )» T ’
1.6 ATOMBI U MOJIEKYJIBI 1 bubmorexa LIOK
Y https://m.edsoo.ru/ff0d2a6c
1.7  XuMHUYECKHE DJIEMEHTHI. 3HaK1 1 bubmmoreka [JOK
(CMMBOJIBI) XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
1.8 [IpocTeie U cla0XKHBIEBENIECTBA 1 Bubanorexa LIOK
https://m.edsoo.ru/ff0d2a6c
1.9 A bubmuorexa [JOK
TOMHO-MOJIEKYJIIPHOCYICHHE 1

https://m.edsoo.ru/ff0d2d50
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3aKoH IMOCTOSHCTBA COCTaBa
BelecTB. XUMU4ecKas hopMyIa.
BaneHTHOCThaTOMOBXMMHUYECKUXAJIC
MCHTOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae

peakuuii (CoequHEeHus1, Pa3ioKEHNUs,
3aMeINIeHHs, OOMeHa)

1.1 OTHoOcHUTENbLHAsA aTOMHAas Macca.
1 OTHOCHTENbHAS MOJEKYIISIpHAS Bubmiorexa LIOK
yIip https://m.edsoo.ru/ff0d323¢
Macca
L1 MaccoBast 1011 XHMHYECKOT0O bu6muoreka [IOK
2 3JIEMEHTA B COeTUHEHUN https://m.edsoo.ru/ff0d350c
. Pemenne pacuéTHBIX 3a71a9 Bubmioreka LHOK
3 p A htps://m.edsoo.ru/f0d5708
L1 KonuuectBo BemectBa. Mosb. bubmuorexa [JOK
4 MomnsipHast macca https://m.edsoo.ru/ff0d5230
L1 DOU3NYECKUE U XUMUYECKUE SIBIICHUS. bubmuorexa [JOK
S XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
1.1 IIpu3Haku U ycioBus NPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEaAKIUi https://m.edsoo.ru/ff0d3al6
L1 3akonm COXpaHEHMsI MACChl BEILIECTB. bubnuoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
1| B e, s Bumorera 0K
H ypasHeh https://m.edsoo.ru/f0d5708
XUMUYECKUX PEaKITuid
! Pemrenue pacu€THBIX 3a0a4 Bubmioreka LHOK
p a https://m.edsoo.ru/ff0d5708
1.2 Knaccudukamusi XuMHIECKUX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3{34
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Pewenne pacu€THbIX 3a1a4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

1.2 M. B. JIoMOHOCOB — y4EHBIII-
SHIIUKIOIEIUCT 0606yq €HHE U bubmioreka LJOK
1 AUCT. Hf https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3alysl 3HAaHUI
1.2 KonTponbnas padora Nel mo teme bubmmoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Paznen 2.Bakneiime npeacTaBuTe 1M HEOPraHMYECKUX BelleCTB
Bo3nyx — cMmech razon. Cocran
51 BO3MyXa. Kucnopon — aneMeHT u bubnuoreka [JOK
) MIPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d448¢
2.2 O3on
23| ewafiorsa suemapont (poameon Buanorexa LIOK
: pona (peaki https://m.edsoo.ru/ff0d4614
OKHUCJICHUSI, TOPEHUE).
2.4 TloHarueoOoKcHIaX
C o
ps| St oo oo B LOK
’ paTop P ' https://m.edsoo.ru/ff0d497a
IIpuMeHeHne Kucnopoaa
TennoBoit 3¢ ekt xumuaeckoit bubmuoreka [IOK
26 peaxkiuu, IMOHSATHE O https://m.edsoo.ru/ff0d4790
’ TEPMOXHUMHUYECKOM YPAaBHEHHH, IK30-
1 SHIOTEPMUUYCCKHUX PEAKIIHIX
Bbu6mmoreka [IOK
2.7 | PelieHue pacu€THBIX 3a7a4 https://m.edsoo.ru/ff0d4790
) but6mmoreka [IOK
2.8 | PemieHne pacu€THBIX 3aa4 https://m.edsoo.ru/ff0d4790
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TormmmBo (HedTh, yroap U MeTaH).

bu6mmoreka [IOK

2.9  3arps3HeHHe BO31yXa, CIOCOObI €ro https://m.edsoo.ru/ff0d4790
MIPEAOTBPAIICHUS

71 [TpakTrueckas padota Ne 3 o Teme bubnuorexa [JOK

O. «[lomy4yenne u cobupanue https://m.edsoo.ru/ff0d4790
KHCJIOPOJIa, U3YICHHE €TO CBOMCTBY

2.1 Bomopoa — DIEMEHT  IPOCTOE BH6J.IH°TeKa LHOK

1 permecTBo. Haxosk/eHme B MpHpoie https://m.edsoo.ru/ff0d4790

71 du3znuecknue U XUuMHUYECKHUE Bbu6mmoreka [JOK

2' cBoricTBa Bojiopoa. [I[pumenenne https://m.edsoo.ru/ff0d4790
BOJIOpOa

21 bu6mmoreka [IOK

3 ITonsiTHE O KUCITOTAX U COJISIX https://m.edsoo.ru/ff0d4790

21 ) bubmuorexa [JOK

4 Penrenne pacy€THbIX 3a/1a4 https://m.edsoo.ru/ff0d4790

2.1 CnocoOsl MoaydeHHs BOAOPOIA B bubuorexa IIOK

5 naGopaTopuu https://m.edsoo.ru/ff0d4790

71 [TpakTrueckas padota Ne 4 o Teme bubnuorexa [JOK

6. «[Tomyuenue u cobupanue Bo10po/a, https://m.edsoo.ru/ff0d4790
W3YyYEHHUE €r0 CBOMCTB)

2.1 MounspHblii 00bEM ra3oB. 3aKOH bubnmorexa IOK

7 ABOTajpo https://m.edsoo.ru/ff0d4790

21 but6mmoreka [IOK

] Pemenue pacu€rHpix 3amau https://m.edsoo.ru/ff0d4790

71 Brrunciienus 00bEMa, KOJIMUECTBA Bbu6mmoreka [JOK

9' BENIECTBA ra3a Mo €ro U3BECTHOMY https://m.edsoo.ru/ff0d4790
KOJIMYECTBY BEIIECTBA WIH 00BEMY

2.2 PemieHue pacuéTHbIX 3a7a4 bubnumoreka [IOK
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0 https://m.edsoo.ru/ff0d4790

29 Breranciieans 005EMOB Ta30B 110 bu6mmoreka [IOK

1' YPaBHEHUIO PEAKIUU HA OCHOBE https://m.edsoo.ru/ff0d4790
3aKOHA OOBEMHBIX OTHOIIICHUH ra30B

22 ) bu6mmoreka [IOK

) Pemenne pacu€THBIX 3a1a4 https:/m.edsoo.ru/ff0d4790

2.2  ®dusnyeckue U XUMHYECKHE bubmiorexa [OK

3 CBOHCTBA BOJIBI https://m.edsoo.ru/ff0d4790

2.2 CocraB ocHoBanwmii. [TonsTne 06 bubuorexa IIOK

4 HJIKATOpax https://m.edso0.ru/ff0d4790

25 Boga xak pactBopuTens. bubmuoreka [IOK

5' HacreImieHHbIe U HEHACBIIIIEHHBIE https://m.edsoo.ru/ff0d4790
PacTBOPBL.

2.2 MaccoBas A0S BEIIecTBa B Bubmmorexa IIOK

6 pacTBope https://m.edsoo.ru/ff0d4790
[TpakTrueckas padota Ne 5 o Teme bubnuorexa [JOK

2.2 «lIpuroroBieHue pacTBOpPOB C https://m.edsoo.ru/ff0d4790

7 onpeaeIEHHON MacCOBOM JT0JIeH
pacTBOPEHHOTO BEILIECTBA

22 bubmuorexa [JOK

] [loaroToBka K KOHTPOJILHOU paboTe https://m.edsoo.ru/ff0d4790

2.2 KontpomnsHas padora Ne2 1o Teme BH6J.IH°TeKa LOK

9 «Kucnopon. Bosopos. Bonay» https://m.edsoo.ru/ff0d4790

23 5 but6mmoreka [IOK

0 AHaJn3 KOHTPOJILHON paboThI https://m.edsoo.ru/ff0d4790

2.3 bu6mmoreka [IOK

1 OKcupl: coCTaB, KiIacCu(UKaIUs,
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https://m.edsoo.ru/ff0d4790

2.3 bubnmoreka [JOK
5 Homenkiatypa okcuion https://m.edsoo.ru/ff0d4790
23 [TonydyeHnue u XuMHYECKHE CBOMCTBA bubnuorexa [JOK
3' KHUCJIOTHBIX, OCHOBHBIX 1 https://m.edsoo.ru/ff0d4790
aM(pOTEPHBIX OKCUIOB
23 . bu6mmoreka [IOK
4 Pemenue pacu€rHpix 3amay https://m.edsoo.ru/ff0d4790
2.3 OcHOBaHUs: COCTAB, BI/I6J.IPIOTeKa LIOK
5 KITaccH(pUKAIHs, HOMEHKIATypa https://m.edsoo.ru/ff0d4790
2.3 TlonmydeHne U XMMHUUYECKHE CBOICTBA BH6J.1H0TGK3 IOK
6 OCHOBaHMUII https://m.edsoo.ru/ff0d4790
23 . bu6mmoreka [IOK
7 Pemenue pacu€THbix 3amauy https://m.edsoo.ru/ff0d4790
2.3 KucaoTel: cocTaB, KiaacCUpHKaus, BH6J.IHOTeKa HOK
8 HOMEHKJIaTypa https://m.edsoo.ru/ff0d4790
2.3 . bubmuorexa [JOK
9 3auér https://m.edsoo.ru/ff0d4790
2.4 TlonyueHue U XMMUYECKHE CBOMCTBA BH6J.TH0TeKa LHOK
0 KUCJIOT https://m.edsoo.ru/ff0d4790
2.4 . bubmuoreka [JOK
] Pemenue pacu€rHpix 3amay https://m.edsoo.ru/ff0d4790
2.4 Comu (cpeJHUE): HOMEHKIIATYPA, BH6J.IHOTeKa ILHOK
2 CIIOCOOBI MOTY4EHUs, https://m.edsoo.ru/ff0d4790
2.4 3auér bubmuorexa [JOK

32



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

3 https://m.edsoo.ru/ff0d4790

24 bu6mmoreka [IOK

4' XMMHYECKHUE CBOMCTBA COJIEH 1 https://m.edsoo.ru/ff0d4790

24 bu6mmoreka [IOK

5 Pemenne pacu€THbIX 3a1a4 1 https://m.edsoo.ru/ff0d4790
[TpakTuyeckas padora Ne 6. bubnuoreka [IOK

2.4 | PeleHue 3KCIEPUMEHTATIBHBIX 3a/1a4 1 1 https://m.edsoo.ru/ff0d4790

6 1o TeMe «OCHOBHBIE KJIaCChI
HEOPraHMYECKUX COCIUHEHUI»

24 ['eneTnueckas CBsA3b MEXKIY bu6mmoreka [IOK

7' KJIaCCaMU HEOPraHUYECKUX 1 https://m.edsoo.ru/ff0d4790
COETUHEHUN

24 ) bu6mmoreka [IOK

] Pemenne pacu€rHpIx 3ama4 1 https://m.edsoo.ru/ff0d4790

24 bu6mmoreka [IOK

9 Pemenne pacu€THbIx 3a1a4 1 https://m.edsoo.ru/ff0d4790

2.5 O6o6meHne u Bubnmorexa IIOK

0 CHCTEMATH3AMMA3HAHM 1 https://m.edsoo.ru/ff0d4790

25 KonrtponsHast padota Ne3 o reme bubmuoreka [IOK

1' "OCHOBHBIE KJIaCChl HEOPTAHUIECKHUX 1 1 https://m.edsoo.ru/ff0d4790
coequHeHui"

25 bubmuorexa [JOK

5 AHaM3 KOHTPOJIBHOM paboThHI https://m.edsoo.ru/ff0d4790

Pasznea 3. [lepuoanueckuii 3axoH u Ilepuogunuec
XuMnueckasicBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKINU

Kasl cucreMa XuMudeckux ieMeHToB /[. U. MenjaeseeBa. CTpoeHneaTomMosB.

3.1

[TepBbie MOMBITKY KIACCHPUKAITUU
XUMHYECKHX 2JIeMeHTOB. IloHsaTHE O

1

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ffa
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rpymmnax CXOJHbIX 3JIEMCHTOB

Bs3b

3.2  Ilepuoandeckuii 3aK0H U
Ilepuonnueckas cucrema bubnuoreka [IOK
XUMHYECKUX djieMeHToB 1. 1. https://m.edsoo.ru/00adas52c
MenneneeBa
3.3 CoBpeMeHHas(hOpMYITHPOBKATIEPHO]]
WYECKOT03aKOHa.
34 [Tepuoapl, TpynIbl, MTOATPYIIIIBI bubmmorexa LIOK
p » TPYTIIBL, pyn https://m.edsoo.ru/00ada52¢c
3.5  Crpoenue aromoB. CocTaB aTOMHBIX bubnnorexa HOK
anep. https://m.edsoo.ru/00ada342
3.6 H3oTtomnsl
3.7 Pemenue pacu€rHpix 3amay
3.8 CrtpoeHue 3JIeKTPOHHBIX 000JI0UeK
aTTCE)MOB C-)JIeMeHTzB ITepuonuueckoi bubmmorexa LIOK
PHOA https://m.edsoo.ru/00ada6bbe
cuctemsl [[. 1. Menaeneepa
3.9 CocrosiHuE IEKTPOHOB B aTOMax.
CocraBieHune 3JIeKTPOHHBIX (HOpMyIT
2JIEMEHTOB.
3.1  XapakTepucTuKa XMMHUYECKOTO
0 3JIEMEHTA MO €ro MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3.1 DIEeKTPOOTPULIATETbHOCTHATOMOBXH bubmmoreka [JOK
1 MHYECKUXDIJIEMEHTOB https://m.edsoo.ru/00adaab8
3.1 Bub OK
) HNonnasxuMuueckasicBs3b nbsmorexa [
https://m.edsoo.ru/00adac34
3.1  KoBaneHTHaAMnoasspHaASXUMUYECKAsC bubnnorexa HOK

https://m.edsoo.ru/00adaab8
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Kypc Xxumuu 8 kiacca

KoBasienTHastHEONIIpHASI X UMUYECKA bubnnorexa HOK
4 SICBA3b https://m.edsoo.ru/00adaab9
3.1
5 Pemenue 3agau
! CteneHbOKUCIeHUS bubmmorexa LIOK
6 https://m.edsoo.ru/00adae28
3.1 IIpaBuna onpeneneHus cTeneHen
7 OKHCJICHUS DJICMCHTOB
3.1 Bub OK
OKucauTeNn 1 BOCCTAHOBUTEIN nbnnorexa I
8 https://m.edso0.ru/00adb076
3.1 OKucnuTenbHO-
9 BOCCTaHOBUTEIbHBIEPEAKIIUU
3.2 OKHCTHTETBHO-BOCCTAHOBHTEBHBIE bubmuorexa [{OK
0 peakuuu https://m.edso00.ru/00adb076
3.2 [ToaroroBka K KOHTPOJILHOM padoTe /
L' Bop
32| g oo 64 e Busores 10K
P ’ https://m.edsoo.ru/00adb486
cBs3by»/ BITP
3.2
3 AHaM3 KOHTPOJIBHOU paboThI
3.2 | O000uenne, CHCTEMaTH3AIMI 1
4 KOPPEKIMS 3HAaHUM ydaluxcs 3a
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1 PesepBHrlit ypok. O6001eHne 1 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
) PezepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cUCTEMAaTH3allMs 3HaHUH https://m.edsoo.ru/00ad9cb2
3 PesepBHrlit ypok. O6001eHue u 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 10
ITPOT'PAMME 2
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9 KJIACC

Ne KonuyecTrBouacos
Be Jaramzy = DiaeKTpoHHbIeHU(POBHIEOOPA30
n Temaypoka Konrtpoabnsl | IIpakTnueck
er YeHus BaTeJIbHbIEPECYPChI
/ epaGoThbI nepadoThb
0
n
IIepuonnueckuit 3axoH. Ilepnonnueckas
1 crucTemMa XMMU4YecKux anemeHToB /1. U 1 bubmorexa HOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMUYECKHUX AJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [OK
p P https://m.edsoo.ru/00adb6b6
MEepPHOJIOB
Knaccudukanmst 1 HOMEHKIaTypa bubnuorexa [JOK
3 1
HEOPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Buner xumMudeckoii CBSI3U M THITEI | Bbu6munoreka [IOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel mo treme
5 «[loBTOpEeHuE 1 yriayOneHue 3HaHuH 1 1
OCHOBHBIX Pa3/JIeoB Kypca 8 Kiaccay
6 Knaccuukanus XuMU4eCcKuX peaxkiui 1 bubnuoreka [IOK
10 Pa3INYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKOI
7 eakuu. IloHATHE O TOMOT€HHBIX U 1 bubmmorexa LOK
P ) https://m.edsoo.ru/00adbe9a
TEeTEPOrE€HHBIX PEAKIMIX
[TonsATHE 0 XMMUYECKOM PaBHOBECHH.
g @akTOpHI, BIUSIOIINE HA CKOPOCTh | bubmmoreka [JOK
XMMHUYECKOW PEaKIMU U MOJ0KEHNE https://m.edsoo.ru/00adc28¢c
XUMHYECKOTO PAaBHOBECHS
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OKHUCIUTENBHO-

Bbu6mmoreka [IOK

IIPUMEHEHHE

9
BOCCTaHOBHUTEJLHBIEPEAKITUN https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTUIECKOU
10 nuccoranu. CUIIbHBIE U clIa0bIe bubmmorexa OK
) https://m.edsoo.ru/00adcd68
BJIEKTPOJIUTHI
11 HNounurieypaBHEHUSIPEAKITUA bubmorexa LOK
yp peartl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCJIOT U
12 OCHOBAHHUI B CBETE IIPEICTABICHUNA 00 bubmmorexa LIOK
P htps://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON JUCCOLIHAIITI
XUMHYECKHE CBOVMCTBA COJIEU B CBETE
13 [IPEICTABIIEHUNA 00 DIJIEKTPOJIMTHUECKON bubmmorexa LOK
p p https://m.edsoo.ru/00add8b2
IUCCOLIUAINU
14 IMTousarue o ruaponusecoseit bubmmorexa LOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
O00011IeHNE U cCUCTEMATH3 A3 HAHUA
15 = . https://m.edsoo.ru/00addd 12
[TpakTtruueckas padota Ne 1. «Pemenue bubnnorexa HOK
16
3KCTIEPUMEHTAIIBHBIX 33129 https://m.edsoo.ru/00addbfa
KonTtponsHast padora Ne2 o teme
17 «IIIEKTPOIUTUYECKAS] TUCCOLIMALIAS buGnnorexa LIOK
™ A HHATHA. https://m.edsoo.ru/00addec0
XUMHUYECKUEPEAKIIUHA B PACTBOPAX»
OO0mmast xapakTepuCTHKA TaJIOTeHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMeEPE bubnnorexa LIOK
p P https://m.edsoo.ru/00addfe2
xJjopa
Xaoposogopona. CoasHas KHUCIIOTa,
P P N bu6mmoreka [IOK
19 XUMHUYECKHE CBOUCTBA, IIOJIYyUICHUE,

https://m.edsoo.ru/00ade104
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[IpakTuueckas padora Ne 2 o reme

20 «[TonyueHne COITHON KUCITOTHI bubmorexa [TOK
yi N N ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTBY»
Brruucnenust no ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIUH, eClIM OOUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE

2 OO0m1as XxapaKTepuCTUKa dJIEMEHTOB bubnnorexka [HOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnoTpomnHbie MOAU(MUKAIIUN CEPBHI.

23 Haxoml;eHHe CepbI Hq)eé COGILI/IHCII){I/Iﬁ B bubnnorexa LIOK

p . https://m.edsoo.ru/00ade64a
npupoje. XuMUYECKUECBOUCTBACEPHI

24 CepoBoaopoi, cTpoeHHe, (U3HIECKUEe U bubmmoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KMCIIOTa,

25 ¢u3nueckrue 1 XUMHYECKHE CBOMCTBA bubmmorexa LOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKITNH, JISKAIINEC B
OCHOBE MPOMBIIIIEHHOTO CrIoco0a
26 MOJIYYEHUST CEPHOM KUCITOTHI bubmorexa HOK

v p ’ . https://m.edsoo.ru/00adec8a
XUMHUECKOe3arpsi3HEHUEOKPYKAIOIIEIC
PEeabICOETMHEHUSIMUCEDPDI

7 Brruncienne MaccoBO# JOIM BBIXO1a bubmuorexa [JOK
MPOAYKTA PEAKIIUNA https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepuCcTUKa JIEMEHTOB V A-

)8 rpynmsl. A30T, paclipOCTpaHEHHE B bubmmoreka [JOK
npupoje, GU3NIecKue 1 XUMHIECKUE https://m.edsoo.ru/00adeeab
CBOICTBA

29  AmMmuak, ero GuU3NYECKUE U XUMUIECKHE Bbu6mmoreka [IOK
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CBOMCTBA, ITOJIy4EHUE U IIPUMEHEHUE

https://m.edsoo.ru/00adf004

[TpakTuueckas padota Ne 3 o Teme

bu6mmoreka [IOK

«Ilonydyenre aMmmmuaka, U3yuyeHue ero

30 N v i https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gu3ndecKue u Bbu6mmoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH
aMMOHHUS B KaueCTBE MUHEPATIbHBIX

0 oBberuil bubmuorexa [JOK
YAOOP ’ . https://m.edsoo.ru/00adf518
XuMHYeCcKoe3arps3HEHUEOKpYKaromieic
peablcoeIMHEHUIMUA30Ta
®ochop. Oxcua pochopa (V) u

33 (bocg)o pHa;I Kncn(fTa q)(bprl)zn(qe)cxne u bubmmorexa [JOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOITYyYeHHE
Ucnonb3oBanue hocdaToB B KauecTBE

24 MHUHEPAJIbHBIX Y100pEHHIA. bubmumoreka [IOK
3arpsizHeHuenpupoHoicpeapidhocharam https://m.edsoo.ru/00adfc20
u
Yraepon, pacipocTpaHEHHUE B IIPUPOJE, bubnnorexka HOK

35 .
¢u3nueckrne 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yriaepoaa, ux Gpuandeckue u
XHUMHYECKHE CBOMCTBA. DKOJIOTHYECKHUE bubmuorexa [JOK

36
poOJIEMBI, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yraepona (IV)

37 | VYroybHasg KUCIOTa U €€ COJIH bubmorexa HOK

https://m.edsoo.ru/00ae006¢

18 [TpakTrueckas padota Ne 4 o Teme bubnnorexka HOK

"[TonydyeHue yrieKuciaoro rasa.

https://m.edsoo.ru/00ae027¢
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KauectBenHnast peaxiyst Ha KapOOHaT-

HOH

[TepBoHauanbHbBIE MTOHATHUS 00

bu6mmoreka [IOK

39 OPTraHUYECKHUX BEIIECTBAX KAK O
p https://m.edsoo.ru/00ae054¢e
COEIMHEHUSIX YIiiepoaa
40 KpeMmunii u erocoe quHeHust bubmmorexa IOK
p https://m.edso0.ru/00ae080a
[Tpaktuueckas padota Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnnorexka HOK
«BaxHenIe HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEINHEHUI
Kontponbnas padota Ne3 no teme

42 «Baxueinme HeMeTaJUIbI U UX bubmmorexa [IOK

https://m.edsoo.ru/00ae0el8
COEINHEHUI
OO0m1as XxapaKTepUCTUKA XUMHUIECKUX
3JIEMEHTOB — METaJIJIOB.
43 Mertamnnueckas cBSI3b U METAJUINYECKAS bubmmorexa LOK
. https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKasi peliéTka.
DdusnyeckuecBOUCTBAMETAIIIOB
XHUMHYEeCKHE CBOMCTBA METAJIOB.
44 DIEKTPOXUMHUYECKUN PsIA HaIPpSDKESHUH bubnnorexa LIOK
p p p https://m.edsoo.ru/00ael 156
METaJIJIOB
O611me crnocoObl MOTyYeHHs] METAIIIOB.

45 CmuiaBbl. Beruncienys no ypaBHEHUAM bubmmoreka [JOK
XUMHYECKUX PEaKIUi, €CIIU OJUH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJIEPKUT MPUMECH

Bbu6mmoreka [IOK

46  IloHsTue o KOPPO3UMMETAIIOB

https://m.edsoo.ru/00ael1278
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https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

Bbu6mmoreka [IOK

47 Wenotneiemeraner https://m.edsoo.ru/00ae14b2
48 OKCHUIBI U TUAPOKCUIBI HATPUS U KaJIUs bubmmorexa LOK
https://m.edsoo.ru/00ae14b2
49 [[{erouHO3€EMENBHBIE METAILIIBI — bubmmoreka [JOK
KaJIbIIMA 1 Mardui https://m.edsoo.ru/00ael5e8
50 Baxuenmumecoe IMHEHUAKAILIN bubnnorexa LIOK
https://m.edsoo.ru/00ac15e8
51 O0600111eHNE U CHCTEMATH3ALUSI3HAHUA
5 JKEcTKoCcTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHHMS https://m.edsoo.ru/00ae1886
[TpakTrueckas padota Ne 6 o Teme
53 "KECTKOCTE BOABI 1 METOEI €6 bubmmorexa LOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
. Bbu6mmoreka [IOK
>4 AsoMHHHH https:// m.edSO(I)_.Iru/ 00aclc64
55 AmM@oTepHbIe cBONCTBA OKCUIA U bubmmoreka [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
>6 Keneso https://m.edsoj)_.lm/Oanld86
57 Oxkcuabl, THAPOKCUIBI 1 conu xene3a (II) bubmuorexa [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35¢6
58  OO0oOIeHne U cUCTeMaTH3alusI3HAHUT
[TpakTuueckas padota Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnnorexa HOK
«BaxHeiye MeTalIbl 1 UX https://m.edsoo.ru/00ae3ded
COCIMHEHHUS
60  BpruucieHus o ypaBHEHUAM bubmuorexa [JOK
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

XUMHNYCCKUX peammﬁ, €CJIM OOUH U3
peareHTOB J1aH B U30BITKE WJIH COACPIKUT
MIPUMECH.
BrruncrnenusamMaccoBON 10 IMBBIXOAATTPOT
YKTapeaKIuu

https://m.edsoo.ru/00ael1750

61 O06o001IeHre U cucTeMaTHu3alusI3HAaHU I 1
Kontponbnas padota Ne4 o reme
62 «Bakneiniie MeTaJljIbl U UX 1
COCTUHEHHUS»
63 BemectBa 1 maTepuanbl B IOBCEHEBHOM | Bbu6mmnoreka [IOK
JKU3HU YEI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHUECKOe3arpsi3HEHUEOKPYKAIOIIEIC ) bubmmoreka [JOK
pensl https://m.edsoo.ru/00ae4270
65 Ponp Xx¥MuH B pEIIEHUH DKOJIOTUYECKUX ] bubnuoreka [IOK
npoOiemM https://m.edsoo.ru/00ae4270
66 PesepBuslit ypok. O600111eH1E 1 | bubmmoreka [JOK
cUCTeMaTH3allus 3HaHU! https://m.edsoo.ru/00aec0d0a
&7 PesepBublit ypok. O6001eHuE 1 1 bubmumoreka [IOK
CHUCTEMAaTU3alMS 3HAHU N https://m.edsoo.ru/00adb33c¢c
68 PesepBublit ypok. O6o001eHuE 1 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MTPOI'PAMMBI

8 KVIACC

KoanpoBepsieMoropesyibtaTta

IIpoBepsiemble npeAMETHbIE Pe3yAbTAThHI 0CBOCHUS
OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMBbl OCHOBHOI'O
0o01ero ooOpazoBaHus

IIo Teme: ((HepBOHa‘Ia.HBHBIe XUMHNYCCKUC ITOHATHUA)

1.1

PacKphIBaTh CMBICII OCHOBHBIX XMMUYECKHUX TOHITUN: aToM,
MOJIEKYyJla, XHUMHYECKHA JJIEMEHT, TPOCTOE BEIIECTBO,
CJIO’)KHOE€ BEIIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOIHAS),
BaJICHTHOCTh, OTHOCHTENbHAs aTOMHAas W MOJICKYJIsIpHAs
Macca, KOJHMYECTBO BEIECTBa, MOJb, MOJSpHAas Macca,
MaccoBasi JOJISI XHMHYECKOTO JJIeMEHTa B COCAMHEHUH,
MOJISIPHBI 00BEM, XMMHYECKas peakius, KIacCH(PHUKAIHI
peaKImii: peakIul COSAMHEHUS, PEaKIUU pPa3JIoKEHUs,
peakiMM  3aMeIleHus, peaknuuu OoOMeHa, 9JK30- |
SHJOTEPMUUYECKHE PEaKIMU, TEIUIOBOM 3P (deKT peakiuw,
pacTBop, MaccoBasg  J0Jis  BemecTBa  (IMPOLEHTHAs
KOHIICHTPAIIUsI) B PACTBOPE

1.2

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XHMHUYECKHX
HOHATUH U IMPUMCHSATDH 3TH IMOHATHA IPHU ONMMUCAHUN BCUICCTB
Y UX MPEBPALICHUHN

1.3

HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUISl COCTABJICHUS
(dbopMyI BelecTB M YpaBHEHUN XUMHUYECKUX PeaKLnil

1.4

pPacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUsSI MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO — YYEHHs,
3aKoHa ABOTaJipo

1.5

OIpEACIATh BAJICHTHOCTH aTOMOB 3JICMCHTOB B 6I/IHapHBIX
COCOANHCHUAX

1.6

KIACCU(UIIUPOBATh XUMHUYECKHE peakuuu (M0 4YUCIy |
COCTaBYy YYacCTBYIOUIMX B PEAKIUH BEIIECTB, IO TEIJIOBOMY

dbdekry)

1.7

BBIUUCIIATE OTHOCHUTCIBHYIO MOJICKYJAPHYIO U MOJIAPHYIO
MacCChI BEUICCTB

1.8

BBIYKCIIATh MAacCOBYIO JIOJIFO XMMHYECKOTO JJIEMEHTa 10
dbopMyIe coeTuHEHUS,

1.9

BBIUTUCJIATH MAaCCOBYIO JOJIFO BCIICCTBA B PACTBOPE

1.10

NPUMEHSITh €CTECTBCHHOHAYYHBIE METOABI TIO3HAHUS —
HaONlto/IeHe, W3MEpPEeHHe, MOJACITUPOBAHUE, AKCICPHUMEHT
(peanbHBIN U MBICIICHHBIN)

[To teme: «BaxHeillne NpeaCTaBUTEIN HEOPTaHUYECKUX
BEILIECTB)

2.1

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHMUYECKUX TMOHSTHIL:
OKCHJI, KHCJI0Ta, OCHOBaHHUE, COJIb
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2.2

OTIPENIeNIATh MPUHAIIKHOCTh BEIIECTB K ONPEACTIEHHOMY
KJIACCy COEeIMHEHUH 1o hopMyliaM

23

K.HaCCI/I(1)I/II_[I/IpOBaTBHeOpI‘aHI/I‘IeCKHGBeH_IeCTBa

24

XapakTepu3oBaTh  (ONMUCHIBaTh)  OOIIME  XMMHUYECKHE
CBOWCTBA BEIIECTB pA3JIMYHBIX KJIACCOB, MOJTBEpXkaas
ONHMCAaHHWE  MpUMEpPaMU  MOJIEKYJISAPHBIX  ypaBHEHUH
COOTBETCTBYIOLIMX XMMUYECKUX PEaKIUi

2.5

MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBHUCHUMOCTH OT HX
KaueCTBEHHOT0  COCTaBa, BO3MOXXHOCTH  MPOTEKAHMS
XUMHUYECKUX MPEeBpAIICHU B Pa3IMUHBIX YCIOBUSIX

2.6

ClIeIoBaTh MpaBUjIaM MOJb30BaHUS XUMHYECKON MOCYAON U
nabopaTopHBIM  O0OpYyIOBAaHUEM, a TaKXKe MpaBUiIaM
oOpallieHus ¢ BeulecTBaMHi B COOTBETCTBUU C MHCTPYKIUSMU
[0 BBIMOJHEHHUIO JIA0OPATOPHBIX XHUMHUYECKHUX OIBITOB TIO
MOJYYEHUI0O W COOMpPAaHHUIO Ta3000pa3HBIX  BEIIECTB
(Bomopoza M KHCIOpOAA), INPUTOTOBIEHHUIO PAcTBOPOB C
ONpeAeIEHHON MacCOBOM J0JIE pacTBOPEHHOIO BEUIECTBA,
IUTAHUPOBATh U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIENOUYEH U KUCIOT C MOMOILBIO
WHIUKATOPOB (JMakMmyc, ¢eHoN(TalenH, METUJIOpaHXK |

Apyrue)

2.7

IIPOBOJUTH PACYETHI [0 YPABHEHUIO XMMUYECKON peaKIuu

IIo Teme: «llepuognueckuit 3akoH u llepuoguueckas
cucteMa xumuueckux d3nemeHToB JI. WM. Menaeneena.
CrpoenneatomMoB.  XuMHUYeCKascBsI3b.  OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIEPEAKIIUN

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSATHIM: SAPO
aToMa, DJIIEKTPOHHBIA CJIOH aToMa, aTOMHas OpOUTAlb,
paauyc aTtoMa, XUMUYECKasi CBs3b, MOJISIPHAS U HEMOJISIpHAs
KOBAQJIEHTHAs! CBSI3b, JJIEKTPOOTPULIATEIBHOCTh, HOHHAs
CBSI3b, HOH, KATHOH, aHHOH, CTETICHb OKHUCIICHUS

3.2

K.TIaCCI/I(1)I/II_[I/IpOBaTI)XI/IMI/I‘IeCKI/IGBJ'IeMCHTBI

33

OMHUCBHIBATh W  XapaKTepu30BaTh TaOMMYHYIO  (dopmy
[lepuoanueckoil ~ CUCTEMBI ~ XHUMHUYECKUX  DJIEMEHTOB:
pa3nuyath MOHATUS «TJlaBHasg moArpymmna (Arpymnmna)» u
«mobouHas noarpynna (brpymma)y, «manbie» u «O0IbIIne»
MEePUObI

34

packpbeiBaTh  cMbicn  Ilepuommueckoro  3akona  JI.M.
Menneneena: JIEMOHCTPHUPOBAThH MMOHNMAaHUE
MEPUOJNYECKON  3aBUCUMOCTH  CBOWMCTB  XMMHYECKUX
3JIEMEHTOB OT MX MOJ0XeHuA B [lepuoanyeckoii cucreme

3.5

COOTHOCUTh 0003HAYEHHMs, KOTOpPbIE HMMEIOTCS B TaOIuUIe
«Ilepuoanueckas cucrema XuUMHUYECKUX diemMeHToB JI.M.
MeHeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHS
aTOMOB XHMMHYECKHX OJJIEMEHTOB (COCTaB M 3apsija sapa,
oOIee 4YHCIIO DJJIGKTPOHOB U paclpeleiieHue uX 10
AJIEKTPOHHBIM CJIOSIM)

3.6

OMMpeaACIATbL CTCICHbL OKHUCJICHUSA DJJICMCHTOB B GI/IHapHI:IX
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COCINHCHUAX

3.7

OTpENEATh BUJ XUMHYECKOW CBSI3M (KOBAJICHTHAs W
HMOHHAs1) B HEOPTaHUYECKUX COCAMHEHUSX

9 KIIACC

Koanposepsiemorope3yjibtata

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOCHHUS
OCHOBHO# 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O
0o01ero oopazoBaHus

ITo Teme: «BemecTBO 1 XMMUYECKask PEAKIUS

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX IOHSATHU:
pacTBop, IIEKTPOJIUTHI, HERJIEKTPOJINTHL,
JNEKTPOJINTUYECKAsT JHUCCOLMALMS, pEaKUUd HOHHOTO
oOMeHa,  KaTaJu3aTtop,  XHMHUYECKOE  pPaBHOBECHE,
oOpaTuMbIe " HeoOpaTuMbIe peakiuu,
OKHUCJINTEIbHOBOCCTAHOBUTEIbHBIE PEAKLMH, OKHUCIUTEID,
BOCCTAHOBUTENIb,  OKHMCIEHHE U  BOCCTaHOBIICHUE,
aJJIOTPOIIHNS, amM(OTEPHOCTH, XUMHYECKas CBSI3b
(KOBaJIeHTHas!, MOHHAs!, METAININYECKas), KpUCTAIIIMYECKas
pemeTKa, CIUIaBbl, CKOPOCTh XMMUYECKOM peakuu

1.2

UJUIFOCTPUPOBATH  B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX
MOHATUM M TPUMEHATh OTH IOHATHSA IIPH OIMCAHUU
BEILECTB U UX IIPEBPALLECHUN

1.3

COCTaBJIATh YPABHEHUSI DJICKTPOJIUTHUYECKON TUCCOLUALINU
KUCJIOT, LIEJI0YEe U COJEH, MOJHBIE M COKpalEHHbBIE
ypaBHEHUS PEaKIMii HOHHOTO OOMEHa

1.4

PaCKpBIBAaTh CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakiuii  MOCPENCTBOM  COCTaBJICHHS  DJIEKTPOHHOIO
OajlaHca ATUX PeaKIui

1.5

MIPOBOAMTH PAcUEThI [0 YPaBHEHUIO XUMHUUYECKOM peakiuu

ITo Temam: «HeMeTayuiel ¥ UX coeqUHEHUS» U «MeTaluibl U
UX COEOUHEHU)

2.1

XapaKTepu30BaTh (OMHUCHIBATH) O0IMIKME W crenupuIecKue
XUMHAYECKHE CBOWCTBA TMPOCTHIX W CIIOKHBIX BEIIECTB,
MOATBEPKas OINMUCAHUE MPUMEPaMU MOJICKYISIPHBIX U
WOHHBIX YpaBHEHHH COOTBETCTBYIOIIUX XHUMHUYECKHX
peakuui

2.2

COCTAaBJISITh ~ yPaBHEHMsI  peaKIui, TOJITBEPKIAFOIITNX
CYILECTBOBAHNE T'€HETUYECKON CBS3U MEXAY BELIECTBAMU
Pa3IMYHBIX KJIACCOB

23

MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HMX
CTPOEHHUS, BO3MOXXHOCTH  MPOTEKAHUSI  XMUMHYECKUX
MIPEeBpALICHUH B pa3IUYHBIX YCIOBUSIX

24

ClIeI0BaTh MpaBUiIaM IOJb30BaHUS XUMUYECKOW MOCYI0M
U J1abopaTOpHBIM OOOpYIOBaHWEM, a TaKXKe IpaBHIIAM
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oOpamieHHss C  BEmECTBAMH B  COOTBETCTBHH  C
MHCTPYKLIMSAMU 1O  BBINOJHEHHIO  Ja0OpaTOPHBIX
XMMHYECKHX OIBITOB 0 IOMYYEHHI0 M COOMpPAHHIO
ra3000pa3HbIX BEHIECTB (AMMHUAKa U YIIIEKHCIIOrO Ta3a)

2.5

MPOBOJUTH PEAKIMHU, IOATBEPKAAIONINE KayeCTBEHHBIN
COCTAaB DA3IMYHBIX BEIIECTB: pPACIO3HABATh OIBITHBIM
nyréM XJOpHuna-, Opomuz, HOAMI, KapOoHaT, ¢ocdar,
CUJIMKAT, Cynb(ar, THAPOKCHUANOHBI, KaTHOHBI aMMOHHS,
MOHBI U3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHWYECKUX BEIIECTB

[To Teme: «XuMHS 1 OKpY>KAIOIAs Cpeaa

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHX MoHATUN: [TJIK
BEILIECTBA; KOPPO3HUSI METAIIJIOB

3.2

MPUMEHITh  OCHOBHBICE  ONEpPAllMd  MBICIUTEIHHON
NeATEeTLHOCTH — aHaJIN3 M CHHTE3, CPaBHEHHUE, 0000IICHHE,
CUCTEMATH3AIMI0, BBISBICHUE MPUIMHHO-CIICICTBEHHBIX
CBS3€H — JUISI M3YYCHHS CBOWCTB BEIIECTB W XMMHUYECKUX
peakiuii; eCTeCTBEHHOHAy4YHBbIE METOJbl MO3HAHUS —
HaO0JII0JIeHNEe, U3MEPEHHEe, MOJCIUPOBAHUE, 3KCICPUMEHT
(peanbHBIN U MBICTIEHHBIHN)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsiemMmbliidjIeMeHTCOIEPKAHUS

1

HepBOHaLIa.]'IBHI)IeXI/IMI/I‘ICCKI/ICHOHHTI/IH

1.1

[Ipenmer xumun. Poiap XMMUM B JKM3HHU YEJIOBEKA. XHMMHS B CHUCTEME HayK.
Tena " BellleCTBa. duznueckrecBOCTBABEILIECTB.
ATperaTHOeCOCTOSIHUEBEILIECTB

1.2

[TousTHEe 0 MeTonax mo3HaHUA B XuMuHu. Uncrteie BemecTBa U cmecu. CriocoObl
pas3aeneHus cMecen

1.3

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JeMeHThl. CHMBOJBI XUMHUYECKHX
37eMeHTOB. [IpocThie U cloKHbIe BeleCcTBa. ATOMHO-MOJIEKYJISIPHOEyYEHHE

1.4

Xumudeckas: ¢popmysa. BareHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
IHOCTOAHCTBA CcoCTaBa BCIICCTB. OTHOCHUTENIbLHAA aTOMHasAa Mmacca.
OTtHocuTenbHasIMOJIEKyIApHasiMacca. MaccoBasJOIIXUMHUUECKOTOAJIEMEHTa B
COCIUMHCHHUUN

1.5

KonunuectBo BemectBa. Moabs. MonsipHas Macca. B3auMocCBs3b KOJIMYECTBA,
MacChbl u qucia CTPYKTYPHBIX €VHMII BELIECTBA.
PacuérpimodopmynaMxMIMHUYECKIXCOSTMHEHU I

1.6

Pu3nyeckue U XUMUYECKUE SIBJICHUS. XUMHUYECKAsT peakuus U €€ NPU3HAKHU.
3aKOH COXpaHEHHUS MacChl BelecTB. XUMUUeckue ypaBHeHus. Knaccudukanus
XUMUYECKHUX peakinuid (COeTMHEHUS, PAa3JIOKEHUs, 3aMEIIIEHUsI, 0OOMEHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCYJIOH, C TpaBUJIaMHU
pabotel B gjaGopatopuu u TOpuéMamu oOpamieHuss ¢ J1abopaToOpHBIM
obopymoBaHWeM, H3y4YCHHE U ONHUCaHWE (PU3NYECKUX CBOWCTB 00pasoB
HEOPraHMYECKUX BellecTB, HaOmrofeHue ¢Gu3nyeckux (IUIaBICHHE BOCKA,
TasiHUE JIbJIa, PAaCTUpaHHUE caxapa B CTyIKe, KUIIEHWE U KOHACHCALUS BOJIbI) U
XUMUYECKHX  (TOpEeHHe  CBEYHM, TNPOKATMBAHUE MEIHOW  IPOBOJIOKH,
B3aUMOJICKICTBHE MeJla C KHUCIOTOW) SBICHWUH, HAONIOIEHHE W OIHUCAHHE
NPU3HAKOB MPOTEKAHWs XHMMHUYECKMX peakuuil (pa3jokeHue caxapa,
B3aMMOJIEICTBIE CEPHON KUCIIOTHI C XJIOPHUIOM OapHsi, pa3ioKeHue ruapoKcuia
venu(Il) mpum HarpeBaHwy, B3aMMOJCHCTBHE >Kele3a C PACTBOPOM COJH
meau(Il), m3yuenune cmocoOOB paszzeneHus cMeceld (C TOMOIIBI0 MarHuTa,
bunpTpOoBaHWE, BHIIAPUBAHUE, AMCTUIULIIHS, Xpomarorpadus), MpOBEACHHE
OUYMCTKHU MMOBAapEHHOI COJIM, HAOMIOACHNE U OMMCAHNE PE3YIbTAaTOB MPOBEACHUS
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUsI MAacChl, CO3JaHUE MOAelen
MOJIEKYJI (IIIapOCTEP>KHEBBIX )

BaxueimuenpeacTaBUTEIMHEOPraHUYECKUXBEILIECTB

2.1

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JIeMEHT W IpPOCTOE
BelecTBo. HaxokaeHue Kuciopoaa B mpupoje, (GU3MUecKHue U XUMUYECKHE
cBoricTBa (peakmuu ropenus). Oxcupawl. [Ipumenenue kuciopona. CrocoObI
MOJIYYEHHUS Kuciopozaa B nabopaTtopuu u HNPOMBIIUIEHHOCTH.
KpyrosopoTtkuciopoaa B MPUPOJIE. O30H —
QIOTPONHAIMOAU PUKALUSKUCIOPO1a
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2.2

TennoBoii 3¢ (HEeKT XUMUUECKON PEaKIIUU, TEPMOXUMUIECKHIE YPAaBHEHHS, IK30-
U SHJOTEpMHUUYECKHE peakuuu. TOMIMBO: yroib U MEeTaH. 3arpsi3HeHHE BO3lyXa,
YCWJICHHE TApHUKOBOTO 3 (deKTa, pa3pylieHHe 030HOBOTO CIIOSI
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Bonopon — smemeHT M mpocTtoe BemiecTBO. HaxolkaeHue Bomopona B MPHPOJIE,
¢u3nyeckue W XUMUYECKHE CBOICTBA, IPHUMEHEHHE, CIIOCOOBI TOTydEeHUS.
Kuciaote! u comm
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MomnsipHblii 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM YpaBHEHUSM

2.5

®usznyeckue CcBoiicTBa Bonbl. Boma kak  pactBopuTenab.  PacTBOpHI.
HaCBIH_[eHHI:IG U HCHACBIIICHHBIC PACTBOPHI. PaCTBOPI/IMOCTB BCIIECCTB B BOJEC.
MaccoBass 1074 BellecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B IpHUpoJe U B KM3HU 4eloBeka. Kpyrosopor
BO/IbI B MIPUPOJIC. 3arpsI3HEHUETPUPOTHBIXBO/I. Oxpana u
OYUCTKAIPUPOIHBIXBOJ]

2.6

Knaccupukanuss Heopranmdeckux coenuHeHuil. Oxcuapl. Knaccuduxamms
OKCHUJIOB: cosieoOpa3yroniue (OCHOBHBIC, KHCIOTHBIE, aM(oOTepHbIE) U
HecoJeo0pa3yIue. Homenknarypa OKCH/JIOB. duznveckue u
XUMHYECKHECBONCTBAOKCH IOB. [loydeHneokcuioB

2.7

OcnoBanus. Kmaccudukanust oOcCHOBaHWM: IIENOYM M HEPaCTBOPUMBIE
OCHOBAaHMS. HomenknarypaocHoBaHHUiA. dusznyeckue u
XUMUYECKUECBOMCTBAOCHOBaHUN. [1oiydeHHEeOCHOBaHUM

2.8

Kucnotel. Knaccudpukanus kucnor. Homenknarypa kucnor. dusmueckne u
XUMHYECKHE CBOMCTBA KHUCIOT. PsamaktuBHocTuMeTauioB H.H. bekerosa.
[TonyyeHuekucnor

2.9

Comu. Homenknatypa coneil. dusmueckne M XUMHUYECKUE CBOICTBa COJIEH.
[Tonyuenunecosneit

2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPTraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUH  OKCIEPUMEHT: KauyeCTBEHHOE  OIpe/esieHHe  COIepKaHHus
KHCJIOpO/a B BO3/AyXe, MOJIy4eHHe, COOMpaHue, paclo3HaBaHHE U H3y4YCHHE
CBOMCTB KHCIOpOJla, HAOII0IeHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM H
yCIIOBUSL BOZHUKHOBEHUS U IPEKPALLEHUS TOpeHUs (II0’Kapa), 03HAKOMIIEHUE C
oOpasiaMu OKCHJIOB M OIMCAaHWE WX CBOWCTB, IOJy4YeHUE, COOMpaHWHE,
pacro3HaBaHHe M H3YYE€HHE CBOMCTB BOJOpOJa (FOpEHHE), B3aHMMOJCHCTBHE
Bozopoaa ¢ okcunoM meau(Il) (Bo3MOKHO HCIIOIB30BaHKUE BUICOMATEPHUATIOR),
HaOmrofeHne oOpa3loB BEUIECTB KOJMYECTBOM | MoOJb, HCCIeIOBaHHE
OCOOCHHOCTEl  pAacTBOpPEHMs] BEHIECTB C PAa3IMYHOM  PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C ONPEIAECIEHHON MACCOBOM JOJIEW PAaCTBOPEHHOIO
BEIIECTBA, B3aMMOACHMCTBHE BOABI C MeTaUlaMM (HaTpUEM M KaJbLMEM)
(BO3MOXHO HCIOJIb30BaHUE BHUAEOMATEPUANIOB), OIpENEIeHHEe pPAacTBOPOB
KACIOT M INeJOoYed C TOMOIIBI0 HHIMKATOPOB, HCCIeI0BaHHE O00pas3IoB
HEOPraHMYECKHUX BEHIECTB PpAa3JIMYHBIX KJIACCOB, HAONIOJICHUE W3MEHEHHUS
OKpPAacKM MHJIMKATOpPOB B PpacTBOpax KUCIOT U ILUEJIOYEH, H3ydeHHE
B3aumoeicTBus okcuga meau(ll) ¢ pacTBopoM cepHOUl KHUCIOTHI, KHUCIOT C
MeTaUIaMM, PEAKLUNA HEUTpAINU3aluy, [TOJIy4eHME HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOr0 MeTayla JpYrMM U3 pacTBOpa COJIM, peUIeHHe
HKCIEPUMEHTANbHBIX 33/1a4 M0 TeMe «BakHeilne Kiacchl HEOPraHMYECKHX
COECIUHEHUI)

[Iepronnueckuii 3akoH U llepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB
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.. MenneneeBa. CTpoeHMEAaTOMOB. XHUMHUYECKAsACBA3b. OKUCIUTEIBHO-
BOCCTaHOBI/ITe.HI:HBIepeaKI_II/II/I

3.1

[lepBpie MOMBITKH KIACCU(UKAIMA XUMUYECKHX JJIeMEHTOB. l[loHaTue o
rpynmnax CXOJHBIX 3JEMEHTOB (ILUEJOYHbIE W IIEIOYHO3EMEIbHbIE METaJUIbl,
TaJioreHbl, WHEPTHBIE rasbl). DJIEMEHTHI,
KOTOPBIC0Opa3yroTaMOTEPHBICOKCHIBI M THIPOKCHIBI
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Ilepuonuueckuii 3akoH. [lepuoanyeckas cucrema XumMu4deckux 3yemeHToB J[. 1.
Menpeneesa. Koporkonepuognas u JUIMHHOIIEPUOAHAS bopmbI
Ilepuonuueckoit cucrembl xumuyeckux »syemeHtoB J[[.M. Mengeneesa.
Ilepuonsl m rpynmnbl. OU3MYECKUI CMBICI IOPAIKOBOIO HOMEpPA, HOMEPOB
MeproJa U TPYIIbI AJIEMEHTA

3.3

Ctpoenne aroMoB. CoctaB aToMHBIX saep. M3oromnbl. DnekTponbl. CTpoeHue
JJIEKTPOHHBIX  000JI0YeK aTOMOB TepBbIX 20 XUMHYECKHUX JIIEMEHTOB
ITepuonnueckoit cuctemsl J[.M. MenneneeBa. XapakTepucTUKa XUMHYECKOIO
AJIEMEHTA M0 €ro noyoxkeHuto B [lepuoanyeckoii cucreme [[.M. MenneneeBa
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3aKOHOMepHOCTI/I HU3MCHCHHUA paJuyCa aToOMOB XHUMHYCCKUX BJIICMCHTOB,
METAIIMYECKUX M HEMETaNIMYeCKUX CBOMCTB MO TpynmamM U MepHoIaM.
3nauenue Ilepuoamueckoro 3akona u llepuoguueckoil CUCTEMbl XUMHUYECKHUX
3JIEMEHTOB JUIsl pa3BUTUS Hayku W mpaktuku. .M. MenneneeB — y4€HbId U
rpaXKIaHUH

3.5

Xumuyeckasi cBsi3b. KoBaneHTHast (MOJsipHas ¥ HEMOJSIPHAsl)  CBS3b.
DIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3JIEeMEHTOB. lOHHAas1 CBSI3b

3.6

Creneup okucneHus. OKHCIMTEILHOBOCCTAHOBUTEILHBIC pPCaKknu. HpOLIGCCBI
OKHCJICHMS B BocCcTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN OSKCIEPUMEHT: H3ydyeHHe oOpa3loB BELIECTB METAIIOB U
HEMETAJUIOB, B3aUMOJAEWCTBHE THUIPOKCHJA LIMHKA C pPacTBOpPAMU KHUCJIOT H
11eJI0Y€i, TPOBEIECHHUE OIBITOB, MIUIFOCTPUPYIOIIUX MPUMEPBI OKHCIUTEIBHO-
BOCCTAHOBUTENBbHBIX peaKLUil (TOpEeHUE, peaKLUU Pa3JIoKEHHUsI, COEIUHEHUS)

9 KIIACC

Kon

IIpoBepsiemMmbliidjieMeHTCOIEPKAHUS

1

BemecTBo n xumnueckas peakuus. [loBropenue

1.1

Ilepuonnueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKUX 3yieMeHToB J1.1.
MengaeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWCTB
XUMHYECKUX DJIEMEHTOB TIE€PBBIX TPEX TNEPUOAOB, KaJIMs, KaJIbLUi U HX
COCMHEHUN B COOTBETCTBUM C IIOJIOKEHHEM 3JeMeHTOB B Ilepuonnueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

CTtpoeHue BemecTBa: BHUAbl XUMHYECKOM CBSI3U. THIB KPHUCTANIMYECKUX
pEmETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKONW PELIETKH
W BHJIa XUMHUYECKOU cBsi3H. Kiaccudukaius 1 HOMEHKJIaTypa HEOPraHUYECKUX
BEIECTB (MEXAYHApPOAHAsI U TpHUBUAIbHAs). XMUMHUYECKHUE CBOMICTBA BEIIECTB,
OTHOCSAIIMXCSA K  pPa3JWyHbIM  KJIacCaM  HEOPraHWYECKUX  COCIMHEHUH,
TE€HETUYECKas CBsI3b HEOPTAHMYECKUX BEIIECTB

1.3

Krnaccudukarus XuMU4ecKiX peakiyuid Mo pa3iuyHbIM IpU3HaKaM (110 YHCITy U
COCTaBy Y4YAaCTBYIOIIMX B pEaKIMH BELIECTB, MO TemioBoMy 3¢ddekty, 1o
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M3MEHEHHUIO CTETeHEN OKUCICHHUS XMMHUYECKHUX JIEMEHTOB, IO 0OpPaTUMOCTH, IO
Y4aCTHUIO KaTajn3aTopa). DK30- U DHJIOTEPMHYECKHE  PEaKIHH,
TepMOXUMHUUYECKHE ypaBHEeHU. [loHsITHE 0 CKOPOCTH XUMHUYECKOM peakiuu

1.4

[Tonsitie 00 0OpaTUMBIX M HEOOPATUMBIX XMMHUYECKUX peakiusx. [loHstue o
TOMOT'CHHBIX U I'€TCPOIrCHHBIX PCAKIUAX. IloHsiTHE 0 XUMHYECKOM PaBHOBCCHU.
@DakTophl, BIHUSAIOIIME HA CKOPOCTh XHMHUYECKOH pEaKkIuu U IOJIOKEHHUE
XUMHUYECKOTO PABHOBECHUS

1.5

OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE pcaKkiuu, BHGKTpOHHBIﬁ 6aJ1ch
OKHCJIMTEIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocraBieHue  ypaBHEHUH
OKHCIUTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C HUCIIOJIB30BaHUEM MCETOda
3JIEKTPOHHOTO OanaHca

1.6

Teopust >IEKTPOJUTUUECKONW AUCCOIMALMM. DJIEKTPOJUTHI U HEJICKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M JUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUJIAMU
xumuuecko cBsizu. CreneHp aucconuanuu. CuiabHbIe U clabble AIEKTPOJIUTHI.
Peaknuu noHHOTO OOMeHa. YCJIOBHS MPOTEKaHUs pPeaKIWii MOHHOTO OOMEHa,
MOJHBIE W COKpallEHHbIE HMOHHBIE ypaBHEHHUsI peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMH U cCOJed B CBeTe NPEACTAaBICHUA 00 BIEKTPOIUTHUECKOM
nuccounanuu. KauectBeHHbIepeakiiMuHauoHbl. [loHATHE O THIpONIH3€ecoen

1.7

XUMUYECKUN HKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMH KPUCTAITHYECKUX
pPEeIETOK HEOpPraHM4YecKUX BEHIECTB — METAIJIOB M HeMeTawioB (rpadura u
ajMasa), CIOKHBIX BEIECTB (XJIOpHUJA HATpHsl); MCCIEAOBAHUE 3aBUCUMOCTU
CKOPOCTHM XUMHYECKOW pEaKIUu OT BO3ACUCTBUA pPAa3IMUHBIX (HAKTOPOB;
UCCIIEOBAHME  DJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILECTB,  Ipolecca
JUCCOLMAIMU  KHUCJIOT, Iejnoyeil W cojeil  (BO3MOXHO HCIIOJIb30BaHUE
BUJEOMATEPHUAJIOB); TPOBEIEHHE ONBITOB, HIUTIOCTPUPYIOIUX IMPHU3HAKH
MPOTEKaHUs peakiuii HOHHOTrO oOMeHa (00pa3oBaHME OCajKa, BBIJICICHUE Ta3a,
o0pa3oBaHUe BOJbI); OIBITOB, WJUIIOCTPUPYIOLIMX TNPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTENBbHBIX peakuuil (TOpeHue, peakluH pasjoKeHHUs, COCAUHEHHUS);
pacro3HaBaHHe HEOPTaHWYECKHUX BEILECTB C IMOMOIIbIO KaUeCTBEHHBIX PEaKIUN
Ha MOHBI; pelIeHNne HKCIIePUMEHTaIbHBIX 3a7a4

Hemeramnsr HUXCOCOAUHCHUA

2.1

OO6mass  xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHne u (pU3NUecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHWMHUYECKHE CBOIMCTBA Ha TIpUMEpe XJopa
(B3auMoOJIeliCTBME C MeTaUIaMH, HEMEeTaJIaMH, IIelo4amu). XJIOPOBOIOPO/I.
CosngHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpuMeHeHue. [lelicTBue
XJOpa W XJIOPOBOJIOpOJAa HA OpPraHW3M YelioBeKa. Baxuelmmexyiopuabl u
UXHAXO0KJEHUE B MPUPOJIE

2.2

O6mas xapakrepuctuka symeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTtpoeHue u (pusnyeckre CBOMCTBA
IOPOCTHIX BEIIECTB — KHCIOpOAa U Cepbl. AJIOTPONHbIE MOAUPUKALNN
KHCIIOpoJia M cepbl. XMMHUECKHE cBoWcTBa cepbl. CepoBOAOpOJ, CTPOEHHUE,
¢usznyeckue u XuMHueckue cBoilcTBa. OKCHABI Cepbl Kak MpeACTaBUTEIN
KHUCIIOTHBIX OKCcHIIOB. CepHasi KUCIIOTa, (GU3MUYECKHE U XUMUYECKHUE CBOMCTBA
(oOmme Kak TpeAcTaBUTENS Kiacca KUCIOT U crenuduueckue). XUMHUSCKHE
peakiuu, Jeallue B OCHOBE MPOMBIIUIEHHOTO CIIOcO0a MONYyYeHHsI CEPHOM
kuciotel. [Ipumenenne. Conu cepHOM KHUCIOTHI, KAYECTBEHHAs pEaKIUs Ha
cynbdar-uoH. HaxoxxaeHue cepbl M e€ COeAMHEHHH B mpupoae. XUMHUUECKOe
3arpsi3HEHUE OKPY)KAIOIIEH Cpelbl COCNMHEHUSIMU cepbl (KHUCIOTHBIE J0XKIH,
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3arpsi3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeA0TBpaIlleHus
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OO6mas xapakTepucThHka 3JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, paclpOCTpaHEHUE B MPUPOJIE,
bu3ndecKkue U XUMHUECKHe cBoicTBa. KpyroBopoT azora B mpupojae. AMMHUAK,
ero (usnueckue W XMMHYECKHE CBOMCTBA, MOJydeHHEe M mpumeHeHue. Coiu
aMMOHUSI, UX (U3NYECKUE U XUMHUECKHUE CBOMCTBA, MpuMeHeHue. KauecTBenHas
peaxiysi Ha MOHBl aMMOHHMs. A30THasi KUCIIOTa, €€ TMoiydeHue, pusnueckue u
XUMHYECKHE cBoHcTBa (oOmiMe Kak MpeACTaBUTENs Kilacca KUCIOT U
cneunduyeckue). lMcrmonpb3oBaHHEe HUTPATOB U COJEH aMMOHHS B KauecTBe
MUHEpAIbHBIX YAOOpPeHUH. XHWMHUYECKOE 3arps3HEHHE OKPYKAIOIICH Cpembl
COCAMHCHUAMU a30Ta (KI/ICJ'IOTHBIG AOXKIU, 3arpsA3HCHHUC BO3AYyXad, IMOYBBI U
BOZI0OEMOB)
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®docdop, ammorpornHbie Moaudukamuu Gocdopa, GU3NUECKUE M XUMHUESCKHE
croiictBa. Oxcun docdhopa(V) u  dochopnas kucmora, QuMIecKue u
XUMHYECKHE CBOMCTBA, MOJTyYeHUE. Hcnonb3zoBanuedocdaTton B
KayeCTBEMUHEPAIbHBIXyJ00pEeHU I

2.5

OOmast xapaktepucTuka 3ineMeHToB IVA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHbIE CTENEHU OKHUCIEHUS. YIJIepoJ, aJUIOTPOIHBIE
MOIUGUKAIMH, PACIPOCTPAaHEHHE B TNpUpojae, (U3NYECKHEe M XUMHUYECKHUE
cBoiicTBa. Ancopoums. Kpyrosopot yriepona B mpupoze. OKcuabl yriaeposa, ux
duznyecKkue W XHUMHYECKHE CBOWCTBA, JCHCTBHE HA >KUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MpPUMEHEHHE. DKOJIOTUYECKUE MPOOJeMbl, CBSI3aHHBIE C OKCHUAOM
yraepona(IV); rumore3a rin00aJbHOTO TOTEIUICHHS] KJIMMAaTa; MapHUKOBBIN
s dexT. YrompHas KUcaoTa U €€ Coliv, uX (HU3NIECKHNe U XUMHUECKHE CBOMCTBA,
noilyueHue M TmpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-HOHBI
Hcnonk3oBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM
XO03511CTBE

2.6

[lepBoHavanbHble MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COEIUHEHHSIX
yraepoaa (MeraH, 9TaH, OSTWICH, AalleTWICH, 3TaHOJ, TJHIEPUH, YKCyCHAas
kucnora). Mx coctaB um xumuueckoe ctpoeHue. [loHstue o Ouonoruyecku
BaXHBIX BEIIECTBAX: XKUPAX, OCTKaxX, YIIeBOAaX — M UX POJIU B KU3HU YEIOBEKA.
MaTtepuanbHOEEeIMHCTBOOPTaHUYECKUX U HEOPTaHNYECKUXCOEAMHEHU I

2.7

Kpemnnii, ero pusnyeckue n XMMHUYECKHE CBOWCTBA, MOJYUYCHUE U TPUMEHEHHE.
Coenunenuss kpemHusi B mnpupone. OOmmume mpeacraBieHuss 00 OKcHIE
kpeMansI(IV) u kpemHuneBoil kuciore. CHIMKATBhI, UX UCIOJIb30BAaHUE B OBITY,
MEAWIIMHE, TPOMBIIUICHHOCTH. BakHeWIe CTpOUTENbHBIE MaTepUabl:
KepaMHKa, CTEKJIO, LIEMEHT, 0eToH, JKeJIe300€TOH.
[Tpo6emMbIOE3011aCHOT OMCTIOIBb30BAHUACTPOUTEIBHBIXMATEPHAIOB B
IIOBCEIHEBHOIKN3HA

2.8

XUMUYECKUN SKCIEPUMEHT: H3y4eHHE 00pa3lloB HEOPraHWYeCKUX BEIIECTB,
CBOMCTB COJISHOM KHUCIIOTBHI; IIPOBEICHHUE KAYECTBEHHBIX PEAKIUM Ha XIIOPUJI-
MOHBl M HAONIOJCHHE NPHU3HAKOB HMX MPOTEKAaHHUS; OIMbBIThL, OTpaXkarollne
¢u3nueckue U XMMHUYECKHE CBOICTBA rajlor€HOB U UX COEAMHEHHH (BO3MOYKHO
HCIIOJIb30BaHUE BHUIEOMATEPUAIOB); O3HAKOMJIEHHE C oOOpa3laMu XJIOPHI0B
(ramoreHuIoB); O3HAKOMJICHHE C oOpasnamMu cepbl U €€ COCIUHEHUSIMU
(BO3MOXXHO  HCITOJIb30BaHHWE  BHIEOMATEpHUANIOB); HAOIIOJCHHE Iporecca
o0yriIIMBaHUs caxapa IMOJA JeHCTBUEM KOHLEHTPUPOBAHHON CEPHOI KHCIOTHI;
M3yYeHUE XHMHUYECKHX CBOMCTB pa30aBJICHHOW CEPHOW KHCIIOTHI, MPOBEACHUE
KayeCTBEHHOM peaknuu Ha cyinbdaT-uoH U HAOIMIOACHHWE TMpH3HaKa eé
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MPOTEKAHUS; O3HAKOMJICHHE C (PM3MYECKUMHU CBOMCTBaMH a30Ta, ¢ocdopa U ux
COCMHEHUN (BO3MOXKHO HCHOJb30BAaHHWE BHUAEOMATEpUANOB), o0Opa3namu
a30THBIX U (pocopHBIX yaoOpeHuit; mojsydeHne, coOupaHue, paclio3HaBaHue U
U3ydeHHe CBOWCTB aMMHaKa, MpPOBEJCHUE KayeCTBEHHBIX pPEaKUUHd Ha HOH
amMmmMoHusT U (ocdhaT-MOH U H3ydyEeHUE MPHU3HAKOB HX  [POTEKAHUS,
B3aMMOJICICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHCIIOTBHI C MENBIO (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHANIOB); HM3y4YE€HHE MOJeNel KpPUCTAILTHYECKIX
peméTok anmasa, rpadura, QyuiepeHa; 03HaKOMIIEHHE C TIPOIIECCOM aIcOpOLUU
pPacTBOPEHHBIX BEUIECTB aKTUBHUPOBAHHBIM YITIEM U YCTPOWCTBOM IPOTUBOTrasa;
NoJy4YeHue, coOMpaHue, pacro3HaBaHHe M U3yYeHHE CBOIMCTB YIIIEKUCIIOTO Ta3a;
IpOBeJICHNE KaUyeCTBEHHBIX pPeaKlnii Ha KapOoHAT- U CUJIMKAT-MOHbI U U3yYEHHE
NPU3HAKOB WX TPOTEKAHUS; O3HAKOMJIEHHE C TPOAYKIHMEH CHIMKATHOM
IPOMBIIIIEHHOCTH; PellIeHne SKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BaxHeilne
HEMETAJJIbl M UX COCTUHEHUS»

MeTtamis u HUXCOCIUHCHUA

3.1

OO01mmast XxapakTepuCcTHKa XUMUIECKIX AJIEMEHTOB — METAJUIOB HA OCHOBAHUM HX
nonoxkeHuss B Ilepuoguueckoil cucrteMe xXuMHueckux anemeHtoB [[.M.
MenneneeBa u ctpoeHust aromoB. CTpoeHue MeTaJlioB. MeTtayuinueckasi CBs3b U
METAJNIMYECKass  KpUCTAUIMYECKas  pem€Tka.  DIEKTPOXUMHUYECKHH  Psll
HaIPsHKEHUN METaJIOB
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dusnuecKkue U XMMUYECKHE CBOMCTBAa MeTauioB. OOmue crnocoObl MOMyYeHHs
MeTauioB. [loHATHE O KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. CriaBsl (CTalb, YyTYH, QIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHUE B
OBITY ¥ IPOMBILIIEHHOCTH

3.3

[llenounble MeTamuibl: MonokeHUe B llepruoanyeckod CUCTEME XUMHUYECKUX
snemenToB .M. MeHneneeBa; cTpoeHHE MX aTOMOB; HaXxOXIAEHUE B IPUPOJIE.
Ou3nyecKkue U XUMUIECKHE CBOMCTBA (Ha mpuMepe HaTpus u Kamwusi). OKCUIBI U
TUAPOKCHABI ~ HAaTpud W Kanus.  [IpuMeHEeHWEeleI0YHbIXMETAUIOB U
UXCOCIUHCHUI

3.4

IIlenouyno3eMenbHBIE  METAJUIBI MarHdM W KajbliMil:  MOJOXEHHE B
Ilepuoauueckoit cucreme xumudeckux snemeHToB .M. MenneneeBa; ctpoeHue
WX aTOMOB; HaxOoxjaAeHue B mpupoge. Puznueckue U XUMUYECKHUE CBOICTBA
MarHuss W Kaiblus. BaxHedme coenMHEHHWS Kalblus (OKCHI, THIAPOKCHI,
conn). JKECTKOCTbBOIBI U CLIOCOOBIEEyCTpaHEHHS

3.5

AnromuHui: nonoxkenue B [lepuoanyeckoil cucteMe XUMU4eckux 3iemMeHToB J[. 1.
MenpneneeBa;, CTpoeHMEe aTOMa; HaxOKAeHUWEe B mnpupone. Pusnyeckue u
XMMHYECKHE CBOICTBA amfOMUHHA. AM(DOTEpHBIE CBOWCTBAa OKCHA M TUIAPOKCHIA
IIOMUHUS

3.6

Kenezo: nomoxenue B Ilepmoanueckoit cucreMe XxuMuueckux sneMeHToB [I.H.
MeHieneeBa; CTpoeHUE aroMa; HaxoXJaeHue B mpupoje. Dusznueckue u
XUMUYECKHe CBoWcTBa kene3a. Okcuubl, ruapokcuabpl U conm skenesa(ll) u
xenes3a(lll), ux cocras, CBOMCTBA U MONTyYEHUE

3.7

XVUMUYECKUH IKCIIEPUMEHT: O3HAKOMIIEHUE ¢ 00pa3liaMy METaJIOB U CIUIABOB,
uX (U3NYECKUMH CBOWMCTBAMH, HW3y4Y€HHE PE3YyJIbTAaTOB KOPPO3WU METAIIIOB
(BO3MOXHO UCTOJIB30BAaHUE BHIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOIEHCTBHS
OKCHJa Kampllud W HATpus C BOJOW  (BO3MOXKHO  HCIOJB30BaHHE
BUJIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI; MPOIECCA TOPEHUS
)Kere3a B KUCIopoae (BO3MOKHO MCTIOJIb30BaHUE BUIEOMATEPHAIIOB); IPU3HAKOB
MPOTEKAHUsI KAYECTBEHHBIX PEaKUMi Ha MOHBI (MarHus, KajdblUs, aJIFOMUHUSA,
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nuHka, xene3a(ll) u xenesa(lll), menu(Il); HaGnroneHNe M onMMCcaHUE TPOIECCOB
OKpallluBaHUd IIJIAMCHU HWOHAMU HATpHA, Kalud W KaJIbOUA (BOBMO)KHO
UCTIOJIB30BaHUE BHJICOMATEPUANIOB); HCCIIEOBaHUE aM(OTEpHBIX CBOKCTB
TUAPOKCHUA aJTFOMHUHUA U TUAPOKCHAA HHWHKA, PCIICHHUC JSKCIICPUMCHTAJIbHBIX
3aja4 110 TeMe «BakHeHIe MeTayutbl 1 UX COCTMHECHUS)

XUMUS U OKpYKaronascpena

4.1

HoBble Marepuasibl U TeXHOJIOTMU. BelnecTBa W marepuanbl B MOBCEIHEBHOMU
JKU3HHU 4YeJloBeKa. XUMHUSI U 370pOBbhe. be3ornacHoe UCnoyib30BaHUE BEIECTB U
XUMHUYECKHX peakiuii B ObITy. llepBasmnoMombIpuXUMUUECKUX0XKOTaX U
OTPABIIEHUSX

4.2

OCHOBBI PKOJIOTUYECKON TPaMOTHOCTU. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH
cpenbl [1JIK. Ponp xumum B pemieHnn 3KoNIOrHYecKux mpobiem. [Ipupomnbie
UCTOYHUKU YTJIEBOJOPOJAOB (Yrojib, MPUPOAHBIA Ta3, He(PTH), MPOAYKTH HX
nepepaboTKH, UX POJIh B OBITY M MPOMBIIIIIEHHOCTH

4.3

XUMUYECKUHN SKCIIEPUMEHT: U3ydeHHe 00pa3lioB MaTepHalioB (CTEKIIO, CIUIaBbI
METaJJIOB, OJIMMEPHBIE MaTEPHUAIIbI)
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IPOBEPSIEMBIE HA OI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUS

KoanposepsiemororpebtoBanmst

IIpoBepsiemble TPeOGOBaAHNS K TPEAMETHBIM
pe3yjabTaTaM 0a30BOro yPOBHSI OCBOEHUSA
OCHOBHOI1 00pa30BaTeJIbHOI IPOrpamMMBbl
OCHOBHOI'0 00111er0 00pa30BaHUS HA OCHOBE
droc

IIpencrasnenue:

1.1

0 II0O3HABAaE€MOCTH SIBJICHUU npupoabl, MOHUMAHHUC
OOBEKTUBHON 3HAYMMOCTH OCHOB XHUMHYECKOUH
HayKH KakK 00JIacTH COBPEMEHHOTO €CTECTBO3HAHMSI,
KOMITOHEHTa OOIIeH KyJIbTYphl M NPAKTUYECKON
ACATCIIbBHOCTU YCJIOBCKA B YCJIOBUAX COBPECMCHHOI'O
o0miecTBa; MOHMMaHUE MECTa XUMHUU Cpeld JPYrux
CCTCCTBCHHBIX HAYK

1.2

O Hay4YHBIX METOJaX TIO3HAaHUA, B TOM YHUCIE
SKCIEPUMEHTAIBHBIX W TEOPETHYECKUX METOoAax
HCCIEAOBAHUS BEIIECTB W M3YUYCHUS] XUMHUYECKUX
peakuuii; yMEHHE HCIOJIb30BaTh MOJEIU IS
OOBSICHEHHS] CTPOCHHUSI aTOMOB U MOJIEKYII

1.3

o cdepax TpodecCHOHATBHOW  ACSITENHLHOCTH,
CBSI3aHHBIX C  XHMHEM U COBPEMEHHBIMHU
TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTH)KEHUSX
XMMHUYECKOM HayKH, 4TO IO3BOJMT OOydarOIIMMCS
paccMaTpuBaTh XUMHIO Kak cdepy cBoel Oymyrien
npopeCCUOHANBHON  JEATEeIbHOCTH M CHAENaTh
OCO3HAHHBIM BBHIOOpP XHWMHUH Kak NpPOo(UILHOTO
npeaMeTra IpU IEepexofe Ha YpPOBEHb CPEIHEro
o01iero oOpa3oBaHUs

Brnanenue cucremoil XMMHUYECKUX 3HAHUW U YMEHHE
[IPUMEHATh CUCTEMY XMMHMUYECKUX 3HAaHHUU, KOTOpas
BKJIIOYAET:

2.1

BAKHEHUIINE XWMUYECKUE TOHATHUS: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, BEHIeCTBO, MPOCTOE U
CJIO)KHOE BEUIECTBO, OJHOPOAHAs M HEOAHOPOIHAs
CMECh, OTHOCUTEJIbHBIE aTOMHasi M MOJEKYJsipHas
MaccChl, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIpHas
Macca, MOJSPHBIA  00BEM, OKCHI, KHCJIOTa,
OCHOBaHUWE, COJIb (CpemHsisi), XMMHYECKas peaKIus,
peaKuuMyd  COEAMHEHHUS, PEaKIUH  PaA3JIOKECHHUS,
peakuu 3aMelleHus, peakuud oOMeHa, TeII0OBOM
3pQeKT peakuuu, 5K30- U IHIOTEPMHUECKHE
peakuuu, pacTBOp, MaccoBas JOJS XHUMHYECKOIO
JJIEeMEHTa B COEAMHEHMM, MaccoBas JOJsS U
MIPOLIEHTHAs! KOHLEHTPALKs BEIIECTBA B PacTBOPE,
PO aTOMa, DJIEKTPOHHBIM CIOW aToOMa, aTOMHas
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opbutanp, paguyc aToMa, BaJIEHTHOCTb, CTENEHb
OKHCJICHUS, XUMHYECKas CBSI3b,
ANIEKTPOOTPHUIIATEILHOCTD, MOJIIPHAs M HETOoJIApHast
KOBaJICHTHAsl CBSA3b, MOHHASI CBA3b, METAJTMYECKas
CBSI3b, KPUCTAJUTMYECKAs pelIéTKa (aToMHasi, HIOHHAs,
MeTaJsIn4yecKasi, MOJIeKyJsipHasi), HWOH, KaTHOH,

AdHUOH, SJICKTPOJIUT n HEBJICKTPOJINT,
QJICKTPOJIUTHYCCKAasA AUCCoONHalusd, pCaKu HOHHOI'O
O6M€Ha, OKHUCJINTEIIbHO-BOCCTAHOBUTCIIBHBIC

pCakuru, OKUCIUTECIIb U BOCCTAHOBUTCIIb, OKUCIICHUC
U BOCCTaHOBJIEHHE,  3JIEKTPOJU3, XUMHUYECKOEe
paBHOBecHe, oOpaThMble U HEOOpaTHUMBIE pPEaKIuH,
CKOPOCTh XMMHUYECKOHN peakiuu, karanuzarop, [1/IK,
KOPPO3HsI METAJIOB, CILIABEI

2.2

OCHOBOIIOJIAralIIfe  3aKOHbl ~ XMUMHHU:  3aKOH
COXpaHEHUs Macchl, mnepuoauueckuii 3akoH J[.U.
MeneneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH
ABorazipo

23

TEOPUM XUMHUU: AaTOMHO-MOJIEKYJSIpHAs TeOopus,
TEOPHS JIEKTPOIUTHUECKOMN AUCCOLUALINU

Bnanenune ocHOBaMM XMMHYECKOM TIPAaMOTHOCTH,
BKJIFOYAIOIIEN:

3.1

YMCHHC IMpaBUJILHO HUCIIOJIB30BATh HN3YUCHHBIC
BEIIIECTBA U MaTepHajbl (B TOM YHCIE MUHEPAIbHBIC
yaoOpeHusi, MeTauibl W  CIUIaBbl, HPOAYKTHI
nepepaboTKu HPUPOTHBIX HCTOYHHUKOB
yTJI€BOOPOOB (YIS, MPUPOAHOTO Tasza, HEPTH) B
OBITy, CEITbCKOM XO3SICTBE, HAa MPOMU3BOJACTBE M
IMNOHUMAHHUEC 3HAYCHUA KUPOB, 6€JIKOB, YrJI€eBOJA0B
IJISl OpraHu3Ma 4eJoBeKa; yMEHHe IPOTHO3UPOBATH
BJIMAHHUC BCIICCTB M XHUMHYCCKUX TIPOLIECCOB Ha
OpPraHM3M 4YeJIOBEKa M OKPYKAIOUIYI0 MPHPOJHYIO

cpeny

3.2

YMEHUE HWHTETPUPOBATh XUMHUYECKHE 3HAHUS CO
3HAHUSAMHU JPYTUX Y4EOHBIX MPEAMETOB

33

HalM4ue  ombiTa  paboThl € pa3iuYHBIMHU
UCTOYHMKaMU HMH(GOpMAIMM 10 XUMUU (HaydHas U
HaY4HO-TIOMYJIIpHAs JHUTepartypa, CIIOBApH,
CIPAaBOYHHUKH, UHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTUBHO OILIEHWBAaTh HMH(DOpPMAIHIO O
BEIIECTBAX, WX TMPEBPAIICHUSAX U MPAKTHYECKOM
NPUMEHEHHH H YMEHUE UCIONb30BaTh €& JuId
pelieHus yueOHO-TT03HABATEIbHBIX 33124

Brnanenne ocHoBaMM TOHATUHHOIO ammapara |
CUMBOJIMYECKOTO SI3bIKA XUMHUU JJisi COCTaBIICHHS
dbopMyll HEOPraHWYECKUX BEILIECTB, YpPaBHEHMI
XUMUYECKUX PEAaKUUH; OCHOBAMU XMMHUYECKOHN
HomeHksatypsl (IUPAC u TpuBHanbHOM)
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VYMeHue OOBSCHITH CBSI3b MOJOKEHHS DJICMEHTa B
[Meproanyeckoii cucTeMe c YHCIIOBBIMH
XapaKTePUCTHKAMHU CTPOCHHS aTOMOB XHMHYECKUX
AJIEMEHTOB (COCTaB W 3apsl sapa, oOIee YHCIo
JNIEKTPOHOB), paCHpPE/ICICHUEM 3JIEKTPOHOB  T10
JSHEPreTHUYECKUM YPOBHSM aTOMOB IIEPBBIX TPEX
MIEPUOIOB, KaJIHsl U KaJIbIIUs

[IpencraBineHue O MNEPUOAMYECKON 3aBUCUMOCTHU
CBOMCTB XMMHYECKHUX DJJIEMEHTOB (paauyc aToma,
AIEKTPOOTPHUIIATEIFHOCTD), TMPOCTBIX U  CIIOKHBIX
BCIICCTB oT IIOJIOKCHU A 3JICMCHTOB B
[Tepuonnueckoii cucreme (B MasbIX MepUoOAax |
IVIABHBIX MOArPYyNIax) M 3JEKTPOHHOTO CTPOEHHUS
aToma

YMeHneknacCupumupoBaTh:

7.1

XHUMHUYCCKUEDIJICMCHTBI

7.2

HCOPraHNM4YCCKUCBEIICCTBA

7.3

XUMHNYCCKUCPCAKIIUU

YMeHHeOpeaeIaTh:

8.1

BaAJICHTHOCTb H CTCIICHb OKHCJICHHA XHMHUYCCKUX
OJICMCHTOB, 3apsad HOHA

8.2

BUJ XUMHUYECKOM CBSI3M WU THUI KPUCTATUIMYECKOU
CTPYKTYPBI B COEAUHEHUAX

8.3

XapakTep cpenbl B BOJHBIX pacTBOpax BEIIECTB
(KUCTIOT, OCHOBAHU)

8.4

OKHUCIHUTCIIb U BOCCTAaHOBHUTCIIb

VYMeHue XapaKTepU30BaTh busnueckue u
XUMHUYECKUE CBOMCTBA:

9.1

MPOCTBIX BEHIECTB (KHUCIOPOZ, O30H, BOJOPO/I,
rpadur, anma3, KpeMHUH, a3oT, hocdop, cepa, Xiop,
HATpUM, Kalaui, MarHui, KaJblHMi, aJTIOMUHHUM,
JKEJIe30)

9.2

CIIOKHBIX BEIIECTB, B TOM YHCIE WX BOJHBIX
pactBopoB  (Boga,  aMMHaK,  XJIOPOBOIOPOJ,
CepOBOAOPOA, OKCHJIBI M THAPOKCHUIBI METAJUIOB I—
ITA rpynn, amomunus, menu (I1), muaka, xemesza (11
u II), okcuner yrinepoga (II u IV), kpemuus (IV),
azota u dochopa (Il u V), cepur (IV u VI),
CepHHCTas1, CepHasi, a30TUCTas, a30THas, pochopHas,
yroJjibHasi, KpEMHHEBAst KUCJIOTa U UX COJIH)

9.3

NPOTHO3UPOBATh W  XapaKTEpHU30BaTh CBOMCTBa
BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHHSI,
NPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT WX
CBOMCTB, BO3MOXXHOCTh TPOTCKAHUS XUMHUYECKUX
MIPEBpAIEHHUH B Pa3JINYHBIX YCIOBUSIX

10

YMeHHE COCTaBIIATH MOJIEKYJIIPHbIE W HMOHHBIE
YpaBHEHHUsI peaKiuii, B TOM YHUCIIE:
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10.1

peaKkIMMOHHOr000MeHa

10.2

OKI/ICJ'II/ITGJ'IBHO-BOCCTaHOBI/ITeHBHBIXpeaKI_II/II\;I

10.3

WJUTFOCTPUPYIOIINX XUMUYECKHE CBOMCTBA
U3YYEHHBIX  KJIaccoB (TPYII) HEOPraHWYECKHX
BEILIECTB

10.4

IMOATBCPKAAIOIINX IFCHECTUYCCKYIO B3aHMMOCB3b
MCXKAY HUMU

11

YMEHUEBBIUUCIATH (TPOBOAUTHPACUETHI):

11.1

OTHOCHUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO Macchl
BEILIECTB, MACCOBYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTA B
COETMHEHUU

11.2

MacCCOBYIO JIOJTIO BEIIIECTBA B PACTBOPE,

11.3

KOJMYCCTBO BEIIECTBA U €I'0 MaccCy, 00beM Ta30B

11.4

[0 ypaBHEHHUSM XMUMHYECKHX PEaKIuil U HaXOIUTh
KOJIMYECTBO BEIECTBA, O0BEM M MacCy pearcHTOB
WJIH POJIYKTOB peaKkiuu

12

Branenue (3HaHHEOCHOB):

12.1

OCHOBHBIMM  METOJaMH  HAy4yHOrOo  IO3HAHUSA
(HabmoneHue, U3MEpEHHE, AKCIIEPUMEHT,
MOJIETTUPOBAaHUE) TpPU  HU3YYEHUU BEUIECTB W
XUMHYECKHUX SIBJICHUI; yMeHue chopMylInpoBarh
po0JIeMy | MPETIOKUTh MYTU e€ perieHus

12.2

Oe3omacHOil paboOThl ¢ XMMHYECKUMH BEIIECTBAMU,
XUMHYECKON MoCyA0M u 1a60paTOPHBIM
o0opynoBaHuEM

12.3

npaBUIaMu 0€30MacHOro OOpalleHHs C BEIIEeCTBAMH,
UCIIOJIb3YEMBIMH B MOBCEIHEBHON  JKU3HH,
NpaBUJIaMHU TIOBEIEHUS B LEIIX cOepexeHus
310POBbS M OKPYXAIOIIEH NPUPOJHONW CpEbI;
IIOHMMaHWE Bpena (OMacHOCTH) BO3ACHCTBUS Ha
KUBBIE  OpPraHHU3Mbl  OMNpENEelEHHBIX  BEUIECTB,
CIOCOOOB YMEHBIICHHS U TPEIOTBPAIICHUS HX
BpPEIHOTO BO3/ICHCTBUS

13

Hanmaue MPAKTUYCCKUX HABBIKOB IIAHUPOBAHUA U
OCYIICCTBJIICHUA ($1(5718%:0)11170,€ XHUMHUYCCKUX
OKCIICPUMCHTOB!

13.1

W3y4yeHWe © OmNHucaHue (PU3NYECKUX CBOWMCTB
BEIIECTB, O3HAKOMIICHHE C (U3MYECKUMH U
XAMUYECKHUMU SIBJICHUSIMU, OITBITEHI,
HILTIOCTPUPYIOIIUE HNpU3HAKU IIPOTEKAHUSA
XUMHYECKUX PEaAKIUi

13.2

U3y4eHHecIoco00Bpa3aeIeHusIcMecei

13.3

MOJyYEHUE KUCIOPOJa M H3YYEHHE €ro CBOMCTB;
MOJy4YeHUE BOJOpPOJAAa U HU3YYEHHE €ro CBOMCTB;
MOJy4EHUE YIJIEKUCIOr0 Ta3a M H3Y4YEHUE €ro
CBOWCTB; TMOJy4€HHE aMMHAKa MU M3YYEHHUE €ro
CBOMCTB
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13.4

IPUTOTOBJIEHHME  PAacTBOPOB  C  OIpeNeIEHHON
MacCOBOM J0JIeH PACTBOPEHHOIO BEILECTBA

13.5

NPUMEHEHHE WHIUKATOPOB (JIAKMYyca, METHJIOpaHXa
n (Qenondramenna) IS OMpeneNeHUs XapakTepa
Cpebl B paCTBOPaxX KHUCIOT U IIET0UEH

13.6

UCCIIENOBAaHUE U ONMCAHHE CBOMCTB HEOPraHMYECKUX
BEIIIECTB pa3IMUHBIX KJIaCCOB; U3y4eHHe
B3aUMOJEUCTBUS KHCJIOT C METaUlaMM, OKCHIaMH
METAIOB, PAacTBOPUMBIMH U  HEPacCTBOPHUMBIMU
OCHOBaHMSIMHU, COJISIMH; IOJIyY€HHUE HEPACTBOPUMBIX
OCHOBAHUI; BEITECHEHHE OJIHOTO MeTalljia IPYruM U3
pacTBopa CoJIM; UCCieoBaHNEe aM(OTEPHBIX CBOICTB
THJIPOKCHUIOB ATFOMUHUS U LIMHKA

13.7

pellIEHHE SKCIEPUMEHTAIbHBIX 3a/]ad 10 TEeMaM:
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCAUHEHUI;
«INEKTPOIUTHYECKAs TUccolranusy; «BaxHenme
HeMeTaJlJabl W UX COeAUHEHUs», «Baxueiimme
METaJUTBl M UX COCTMHEHUS)

13.8

XUMHYECKHE OKCIEPUMEHTHI, HWIUTIOCTPUPYIOIIHE
MPU3HAKU TMPOTEKAHMsS PEaKIMil MOHHOTO OOMEHa;
KaueCTBEHHBbIC pEaKIUH Ha TPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPAaX MOHBL: XJIOpUA-, OpoMuni-,
nomua-, cynedar-, gocdar-, kapOOHAT-, CUIUKAT-
aHUOHBI, THJIPOKCHJ-UOHBI, KATHUOHBl aMMOHUA,
MarHus, Kajablius, aJlOMUHUS, Kesaesa (2+) u xkenesa
(3+), memu (2+), nuHKA

14

VMmenue:

14.1

MPEJICTaBJIATh PE3yJIbTAThl dKCIEPUMEHTa B (hopme
BBIBOJIOB, JOKA3aTENbCTB, TPahUKOB M TaOIUIl H
BBISIBJISITH SMITUPUICCKHIE 3aKOHOMEPHOCTH

14.2

yCTaHABIIMBATh CBSI3H MEXTY peasbpHO
HAOMIOAaeMBIMH ~ XUMHUYECKUMH  SIBJICHUAMU U
IpOLECCaMH,  NPOUCXOMAIIUMH B Makpo- U
MHUKPOMHUpE, OOBSACHATH MPUUYUHBI MHOT000pa3us
BEILECTB
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INEPEYEHD 9JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon

IIpoBepsiembliidjieMeHTCONEPKAHUS

HepBOHa‘-IaJ'IBHBIeXI/IMI/I‘-IGCKI/IGHOHﬂTI/UI

1.1

Uucrele BemecTBa U cMec. CriocoObl pa3ielieHus: cMecei

1.2

AToMBI ¥ MoONeKynbl. XUMHUYECKHE DOIEMEHThl. CHUMBOIBI XUMHYECKUX
2J1IeMEHTOB. [IpoCThIE U CII0’KHBIE BELECTBA.

1.3

Xumudeckass ¢opmyna. BaJleHTHOCTP aTOMOB XHUMHYECKHX 3JIEMEHTOB.
CTeneHbOKNCICHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocuTenbHasd aToOMHAs Macca.
OTHOCHUTENLHASA MOJICKYJIsIpHasa mMacca. MaccoBas J0JIs1 XUMHYECKOI'0 3JICMCHTA
B COCOMHCHUHN

1.5

KomnuectBo BemiectBa. Monbs. MonsipHass mMacca. MossipHbIE 00bEM Ta30B.
B3anMoCBA3b KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA

1.6

Du3nyeckue U XUMUYECKUE SBIICHHS. XUMHUYECKas peakuus U €€ NPU3HAKHU.
3aKOHCOXPAHEHUSIMACCHIBENIECTB. XMMUYECKUECYPAaBHEHUS

[lepuonnueckuii 3akoH u Ilepronnueckas cucTEMa XUMHYECKHX SJIEMEHTOB
J .M. MenneneeBa. CTpoeHUEaTOMOB

2.1

Ilepuonnueckuit 3akoH. Ilepuonnueckas cucrema XuMu4eckux snemeHTos /.M.
MenneneeBa. [lepuoasl u rpynmbl. @U3HNYECKH CMBICT TOPSAKOBOTO HOMEDA,
HOMEPOB [€pU0/1a ¥ TPYIIIHI JIEMEHTA

2.2

Crpoenune aromoB. CoctaB aToMHbIX siaep. M3orombl. Dnextponbsl. CTpoeHue
UIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XMMHUYECKMX DJIEMEHTOB
[Iepuonnueckont cucremsl .. Menneneena

23

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMUUYECKHX DJIEMEHTOB MEPBBIX TPEX
NepUOAOB, Kalus, Kajblus (paguyca aTOMOB, OJJIEKTPOOTPHUIATEILHOCTH,
METAUIMYECKMX M HEMETaVIMYEeCKMX CBOMCTB) M HMX COEJUHEHUH B
COOTBETCTBUU C TIOJOKE€HHWEM »syieMeHTOB B Ilepuogmueckoit cucteme u
CTPOCHHUEM MX aTOMOB

CTpoeHueBeniecTBa

3.1

Xumudeckass CcBs3b. KoBaneHTHass (ToJiApHAss W HEMOJSpHasi) CBA3b.
3H€KTpOOTpI/ILIaTGJIBHOCTB XUMHUYCCKHUX AJICMCHTOB. I/IOHHaH CB3b.
MeTananueckasacBsI3b
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Tunbl KpUCTaIMYECKUX PEETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKasi),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKH U BUIA
XUMHUYECKOH CBS3H

Baxnelimie npeAacTaBUTENM HEOPraHMYECKUX BellecTB. Hemeramnsl U ux
COCIUHCHU L. MeTaJI.HI:I " UXCOCANHCHUA

4.1

Knaccudpukanuss u HOMEHKJIATypa HEOPTraHMYECKUX COEAMHEHUN: OKCHIIOB
(comeobpazyromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHBbIC) "
HEecoJeo0pa3yIre; OCHOBaHUN (IENOYM W HEpPacTBOPUMBIC OCHOBAHUSA);
KUCIOT  (KHUCIIOpOAcoAepXkale ¢ OeCKUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIel (CpeAHUX U KUCIIBIX)
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4.2

@dusnyeckne ¥ XMMHUYECKHE CBOWCTBA MPOCTHIX  BEUIECTB-HEMETAIIOB!
BOJIOPO/JIA, XJIOpa, KUCIOPOJa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

®dusnyeckue U XUMUYECKHE CBOMCTBA IIPOCTBIX BEIECTB-METAUIOB: JIMTHS,
HaTpH, KaJus, MarHus " KaJIbLUS, AIFOMUHMS, Kelesa.
ONEKTPOXUMHUYECKUUPATHANPSKEHUIMETAIIIOB
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®u3nyeckue U XUMUYECKUE CBOWMCTBA BOJOPOAHBIX COCAMHEHUNM HEMETAIIOB:
XJIOPOBOJIOPO/Ia, CEPOBOOPO/IA, AMMHUAKA

4.5

dusndeckue U XMUMHYECKHUE CBOMCTBAa OKCHIOB HemerauioB: cepbl (IV, VI),
azota(ll, IV, V), dochopa(Ill, V), yraepoma(ll, 1V), xpemuausa(IV).
[TomyueHneoKCH10BHEMETAIITIOB

4.6

Xumudeckue cBoiicTBa okcunoB: MetawioB IA-IIIA rpynn, nmaka, memu(Il) u
xenesa(ll, I).ITonyyenneokcu10BMeTamioB

4.7

XHWMHUYECKHUE CBOMCTBA OCHOBAHHWHN M aM(OTEPHBIX THAPOKCUIIOB (HA MpUMEpe
TUAPOKCUIOB  aJIOMHHMS, JKene3a, 1uHKa). [lomyueHueocHoBaHUU U
aM(OTEpHBIXTHIPOKCHIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOIOPOIHOM,
CEpHHUCTOM, cepHOM, a3oTHOU, (ochopHOH, KpeMHUEBOH, yromapHOU. OcobObie
XMMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEpPHOM M a30THOM KHCIOT.
[TonyuyeHue KuCIOT

4.9

OO0ue xuMHuYeckre cBoicTBa cpeiHux coineil. [lomyuenueconeit

4.10

[Monyuenue, coOupaHue, pacro3HaBaHWUE BOAOPOJAA, KHUCIOPOJa, aMMHaKa,
YIJIEKHCIIOTO Ta3a B J1abopaTopuun

4.11

[lonydenne amMmuaka, CEpHOM M a30THOM KHUCJIOT B IPOMBIIUICHHOCTH.
OO0111ecocoObINOTYYeHUIMETAIUIOB

4.12

I'emeTmueckas CBI3b MEXKOY KiiacCaMU HEOPraHUYCCKUX COG,I[I/IHGHI/Iﬁ

XUMUYECKUEPEAKITUU

5.1

Knaccudukanuusa XUMHUECKUX peakluid MO pa3iMyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B pPEAKIMMU BEIIECTB, MO TeIoBoMy 3¢ddekty, 1o
WU3MEHEHUIO CTEIIEHEW OKHMCIICHHUS] XUMHUYECKUX 3JIEMEHTOB
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TennoBoii 23 PeKT XUMHUECKOW peaKInK, TEPMOXUMUUYECKHE YpaBHEHUS. JK30-
U DHAOTEPMUYECKUE peakyi. TepMOXUMUYECKUE YPABHEHHUS
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OKHUCIUTENbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENN U BOCCTAHOBUTEIH.
[IponecchlokUCIEHUS u BOCCTaHOBJICHUSI.
DNEeKTPOHHBINOATAHCOKUCIUTENLHOBOCCTAHOBUTENLHONPEAKIINN
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Teopus anekTpoauTudecKoi nucconuanuu. KaTnonsl, aHMOHBI. DJIEKTPOIUTHI U
HEeRIeKTPoIuThl. CUITbHBIE U clla0ble 3NIeKTPOJIUThL. CTeneHbIUCCOIuauu

5.5

Peakuum moHHOro OoOMeHa. YCIIOBHS NPOTEKAHUs peakiMii MOHHOrO oOMeHa,
IIOJIHBIE U COKPAIEHHBIE HOHHBIE YPABHEHMsI pEaKLIUI

XuMUS U OKpYKaronascpea

6.1

BemectBa u Martepuanbl B MOBCEIHEBHOM KU3HU 4esoBeka. be3zomacHoe
UCTIOJIb30BaHUE BEUIECTB M XUMHUECKUMX peakuuid B JabopaTopuu U OBITY.
[TepBasmoMombIPUXUMHYECKIX0KOTAX U OTPABICHUSIX

6.2

XUMHYECKOE 3arps3HEHHE OKPYXKAroIed cpenbl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €r0 MPEeIOTBPAIICHUS
[Ipenenbnass momyctumass konmeHtpamus BemectB (IIJIK). Pomp xumum B
pelIeHNH HKOJIOTHYECKUX MpodneM. YcuieHue mapHUKOBOro 3ddekra,
pa3pyIlieHne 030HOBOTO CIIOS
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[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUS U MX COSAWHEHHWH B
6BITy, MCIUIHUHE, MPOMBIIMIJICHHOCTH HW CCIBCKOM XO03SICTBE. HpI/IMeHeHI/Ie

6.3 METaJUIOB M CIUIaBOB (CTajb, YYT'yH, OIOPATIOMHUHUN, OpoH3a) B OBITY H
MPOMBINUICHHOCTH MX coequHeHui. [IoHsATHEe 0 KOpPO3UH METaJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4 [IpupoaHble WCTOYHHWKHW YTJIEBOJIOPOJOB (yroib, NPUPOIHBIN Ta3, HE(PTH),
MPOIYKTHI X NepepadboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUICHHOCTH
[lepBoHavyanbHbIE TOHSATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHUSIX

6.5 yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIeH, 3TaHOoJI, TJINLIEPUH, YKCYCHAs KHCIIOTa).
[ToHsiTHE O OMONOTUYECKH BAXKHBIX BEIECTBAX: JKUpPAX, OENKaX, YriIeBoJaxX — U X
POJH B )KU3HH YEJIOBEKa

7 Pacuérsr:

7.1 ohOpMYIaMXUMUIECKUX COSTUHEHHU I

7.2 Macchl (MaccoBOI) TOJIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 MOXUMUYECKUMYPaBHEHUSIM
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

o Xwumus, 8 kinacc/ I'abpuensn O.C., Octpoymon W.I'., Cnankos C.A.,

AxnmonepHoe obiectBo «M3aaTenscTBo «IIpocBemienne»

o Xwumus, 9 kimacce/ I'abpuensu O.C., Octpoymos WU.I'., Cnaakos C.A.,

AxknuonepHoe obmiectBo «M3narensctBo «lIpocsemienne

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

e I.I'. Xomuenko COOpHUK 3a/1a4 U YIPAXKHEHUN 110 XUMUHM JIJIs1 CPEHEN
IIKOJIbL.-2-¢ u3a.,ucap. 1 gon.-M.: PUA «Hoas BonHa»: M3narens
YMmepenkos, 2019.-214 c.

e H.E. Ky3uenona, A.H. JIéBkuH 3agaunuk o xumuu 8§ kiaacc M.:

Benrana-
I'pad, 2012.-128 c.
e H.E. Ky3uenona, A.H. JIéBkuH 3agaunuk no xumuu 9 knacc M.:

Benrtana-

I'pad, 2011.-128 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://chem8-vpr.sdamgia.ru/ - Peury BIIP

https://oge.sdamgia.ru/ - Pemry OI'D

https://www.edsoo.ru/
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