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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XUMUM Ha YPOBHE OCHOBHOIO OOIIEro o0pa3oBaHus
COCTaBJI€Ha Ha OCHOBE TpeOOBaHMM K pe3yJpTaTaM OCBOEHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ ydyéTOM KOHUENIMM TpernojaBaHus YydeOHOro mpeamera «XUMHS» B
oOpazoBaTeabHbIX opraHusamnusax Poccutickoit deneparuu.

[TporpaMMa mo xumuM Aa€T MPEACTaBICHUE O IENAX, OOIIed cTpaTeruu
oOy4eHHMs, BOCIUTAaHUA U Pa3BUTHS, OOYYAIOIIUXCA CPEICTBAMH Yy4eOHOTO
IpeaIMeTa,  YCTaHaBIMBAeT  00s3aTelNbHOE  IPEIMETHOE coJiep KaHue,
IIPELYCMaTpPUBAET PACIpPEICIICHUE €ro I0 KiaccaM M CTPYKTYPUPOBAHHUE I10
pazzenaM M TeMaM MPOrpaMMbl IO XMMHH, ONPEIEIAET KOJWYECTBEHHBIE U
KAUECTBEHHbIE XapaKTEPUCTUKU coAeprkaHud. JlaHHasg mporpaMma cOCTaBlIEHA C
Y4E€TOM MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX CBA3€H, JIOTUKA YYEOHOIO
npoliecca, BO3PaCTHBIX OCOOCHHOCTEW OOYYAIOIIMXCS, OMPEAEIseT BO3MOKHOCTH
npeaMera Juis peaiau3auuu TpeOOBaHMM K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeNpHOM MpOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs, a
TaK)ke TpeOOBaHUM K pe3ysibTaTaM OOy4YeHHs XMMHM Ha YpOBHE LieNIeH M3y4yeHUs
npeAMeTa U OCHOBHBIX  BHUJOB  YYEOHO-IO3HABATENBHOW  AESATEIBHOCTU
00ydJaroIerocs 1Mo OCBOSHUIO Y4eOHOTO COAEp KaHUS.

[TporpaMMa 1o XMMHM NpEANOIaraeT peaau3alrio NpoPOopUEHTALIMOHHOTO
NOTEHLMala YPOUHOU JESATENIbHOCTH MOCPEICTBOM OOOCHOBAHUS CBSI3U y4E€OHOIO
IpeMeTa ¢ KOHKPETHBIMU NpodecCusiMu, MPEXJIe BCETO, U3 NHKEHEPHOU OTpaciy,
pa3BUTHE MpEACTaBICHUN OOydaronMxcsi O BO3MOXKHBIX cdepax Oyayuien
npo(ecCHOHANBHON  IeATENbHOCTH, CBSI3aHHBIX C COJEp)KaHUEM Y4eOHOro
peaIMeTa.

[IpodeccrnonanbHblii MHKEHEPHBIM KOHTEKCT 3aKJIaJbIBACTCSl YUYUTEIEM B
bopMyaMpoBKe YyUeOHBIX 3aJJaHUM, B TOM YUCIIE MEXIPEIMETHOIO MPAKTUYECKOTO
XapakTepa, OTPAKAIIMX MPOPECCHOHANBHYIO JEATEIbHOCTb, PETrHOHAIBHYIO
cnenuuKy TPOU3BOJICTBEHHOU Chephl, 3HAYUMBbIE MPOQPECCUOHAIBHBIE Ka4eCTBa
JUYHOCTH, CO3/AIONINE U MOJAepKUBAIoIe 00pa3bl NpodeccuoHana U YeloBeKa
TpyJa.

3HaHWEe XHMHH CIIY>)KUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PEHHUS
0Oy4aroIerocsi, ero MpeACTaBICHUH O MaTepUAIbHOM €IWHCTBE MHUPA, BAXKHYIO
poab urparT (GopMmHupyeMble XHUMHEH MNPEACTABICHUS O B3aUMOIPEBPALICHHSIX
SHEPruH U 00 HBOJIOLMHU BEIIECTB B MPHUPOJAE, O MyTSIX PEUICHHs TII00aTbHBIX
npo0JieM YCTOWYMBOIO PAa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, DHEPIETUUYECKOM,
IUIIEBOM U 3KOJOTUYECKON OE€30MMacCHOCTH, IPOOIJIEM 31paBOOXPAHEHUSI.



Kypc xumun Ha ypoBHE OCHOBHOTO O0IIET0 0Opa30oBaHMsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIMMUCS CUCTEMBbl NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYECKOM XUMUM U HEKOTOPBIX OTACIBHBIX 3HAYMMBIX IOHSATUH
OpPraHUYECKON XUMUH.

N3ydyeHne XumMuu:

— CHOCOOCTBYET peajid3allid BO3MOXKHOCTEH JUIsi CaMOpa3BUTUA H
dbopMHUpOBaHUS KyJIbTYPHl JHYHOCTH, €€ 00med W (QyHKIMOHAIBLHON
TPaMOTHOCTH;

— BHOCHT BKJIaJl B (POpPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEM
OoOy4Jaronnxcs, HaBBIKOB UX CAaMOCTOSITEIbHOW Y4EOHOU JESITeIbHOCTH,
HKCIIEPUMEHTAJILHBIX U UCCIIEI0BATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHAIEHOM JCSITEIBHOCTH;

— 3HaKOMHT CO CIeNU(PUKON HAYYHOTO MBIIUICHUS, 3aKIabIBACT OCHOBBI
IEJOCTHOTO B3IUISJla Ha E€IWHCTBO MPHUPOJLI M YEIOBEKa, SIBISETCS
OTBETCTBEHHBIM 3TarioM B  (OPMUPOBAHUU ECTECTBEHHO-HAYYHOU
IPAMOTHOCTH O0YyYarOIIHNXCS;

— cnoco0cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAayYHBIM 3HAHUSAM, K TPHUPOJE, K UYEIOBEKY, BHOCHT CBOW BKJIad B
IKOJIOTHYECKOE 00pa3oBaHrEe 00YyUJarOITUXCS.

JlanHble HampaBlieHWS B OOYYEHMHM XUMUU OOECIEUMBAIOTCSA CIECIM(PUKON
comepkaHusi  ydeOHOTO  MpeaMeTa, KOTOPBIH  SIBISETCS  MeJaroru4ecKd
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAeIEHHOM 3Tare eé
pa3BUTHSL.

CtpykTypa coiep>kaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaAHA HA OCHOBE
CUCTEMHOTO Toaxoaa Kk e€ m3yueHuto. CopeprkaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIICCTBE M CUCTEMBI IMOHATHN O XUMHUYECKOU
peakmuu. OO0 OTHM CHUCTEMBI CTPYKTYPHO OPTaHW30BaHbI TI0 TPHHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUI HAa OCHOBE TEOPETHUECKHUX IMPECTaBICHUI
Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTCCTBO3HAHMS,

— Ilepuomnueckoro 3akona J{. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOSHUHU aTOMa M XUMUYICCKOH CBSI3H;

— TpencTaBieHUd 00 JIEKTPOTUTHYCCKOW JIUCCOIMAIIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS Ha OCHOBE OMITUPHYCCKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJJHOTO
YPOBHSI K IPyrOMY, BBITIOJHSS (DYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBONCTB,
CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U TMOTYyUEHUS U3ydaeMbIX
BEIIIECTB.



OcBoeHue TmporpaMmbl IO XHMHH CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XMMHYECKON COCTABISAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHCTEeMHOM MPUPO/Ibl, HIEHHOCTHOIO OTHOLIECHHS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUs B Hayke. V3yueHue XMMHUU MPOUCXOJUT C MPUBJICUYECHUEM 3HAHUU U3
paHee M3Y4YEHHBIX y4eOHBIX npeameToB: «Okpyxaromuidi mMup», «buonorus. 5—7
KJIacChD U «Pu3nKa. 7 Kiacey.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (OPMUPOBAHHE 3HAHUI OCHOB
XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOIO €CTECTBO3HAHMSI, MPAKTHUUECKON
JESATEIIbHOCTH Y€JI0BEKa M KaK OJHOIO U3 KOMIIOHEHTOB MUPOBOI KYJIbTYphI. 3a1aua
y4e0HOro MpeaMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbI XUMUYECKUX 3HAHUA —
BaXHEHINX (PaKTOB, MOHITHIA, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUMN, TOCTYITHBIX
0000IIeHNI A MHUPOBO33PEHUECKOTO0 XapaKTepa, s3blka HAyKH, B MPUOOLIEHUU K
Hay4YHBIM METOJIaM IMO3HAHUS NPU M3YYEHHM BEILECTB U XUMUYECKUX pEakLui, B
(OpMHUPOBAHUY U Pa3BUTUU NTO3HABATEIbHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHOM U y4eOHO-UCCIIEI0BATENbCKON JIEATEIbHOCTH, OCBOCHUH MPABHII
0e301macHOro o0parieHus ¢ BeIeCTBaMH B TIOBCETHEBHOM KU3HU.

[Ipy M3ydeHMn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE NMPUOOPENU TaAKUE 11U, KaK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TPUHATHIO PELICHUM,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHMsI Ha CHCTEMaTHYeCKOoe MpUOOIIEHUE
oOyyarolmmxcs K CaMOCTOSITENIbHOM MO3HABATEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJaM TO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

— o0ecredyeHue yCaoBUi, CITOCOOCTBYIOMIUX MPUOOPETEHHUIO 00YyYarOIUMUCS
OMbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUINX YHHUBEpPCAJIbHOE 3HAYEHHE IS
Pa3IMYHBIX BUJOB JIEATEIHHOCTH;

— (¢opmupoBanue oOmEeH (YHKIMOHAIBHOM W  €CTECTBEHHO-HAyYHOU
TPaMOTHOCTH, B TOM UHCJI€ YMEHHUW OOBICHATH W OIECHUBATH SIBJICHUS
OKpY’KaIOIlIer0o MHUpa, WCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPH H3yYECHUH
XUMHH, TPUMEHATh UX IIPU PELICHUH MTPOOJIEM B IOBCETHEBHOM KU3HU U TPYJOBOM
NesTEIbHOCTH;

— (QopmupoBaHue y oOyyarommxcs T'yMaHUCTHYECKMX OTHOILEHUH,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHUW [Uig BBIPAOOTKH 3KOJIOTUYECKU
[eJIeCO00pa3HOro0 TOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH PUPOIHOU CPEJIBI;



— pa3BUTHE MOTHBAIMU K OOYUYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO W
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpO(HIIA W HAMPABICHHOCTH NATLHEUIIETO
oOy4eHus.

Oo1ee 9rciio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
obmiero oopasoBanus, coctaBisier 170 gacoB: B 8 kimacce — 102 gacoB (3 gaca B
HeJelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MYECKUE CBOWCTBA BEHIECTB. ATrpEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BanreHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BelecTB. OTHOcHUTENbHAs aToOMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBas J0JIs1 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUMU.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEIMHEHU.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMUMHUYECKHe ypaBHeHUA. Kiaccudukaus
XUMHUYECKUX PEeAKIUi (COeTMHEHNUS, Pa3I0KEeHHUsI, 3aMEIICHUs], 0OMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOM IMOCYOMW, MpaBWiIaMu paboThl B Jab0opaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MYecKuX CBOMCTB O0pas3llOB HEOPTaHMYECKUX BEIIECTB, HaOII0/IeHNe
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCAHWE NPU3HAKOB IMPOTEKAHWS XMMHUYECKUX PEaKLHil (pa3iioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3esIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIUA, XpoMaTorpadusi, MpoBEACHNUE OYNCTKH MTOBAPEHHOMN
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT U mpocroe
BeniecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenue kucimopoaa. CrocoObl
MOJIy4eHHUs] Kuclopoda B JabopaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3h(deKT XUMHUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIOSL.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B IIpuposie U B )KU3HU 4YeloBeKa. KpyroBopor Boabl B IIpUpOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasyromue  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psnm aktuBHOcTM MetasmmoB H. H. bekerona.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPENEIICHUE COJAEPkKAHUA KUCIOpOoJa B BO3yXe, ITOIyYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCUI0B U OITUCAHUE
UX CBOWCTB, IMOJYy4YEHUE, COOMpaHUE, pAClNO3HABAHME W U3YYEHUE CBOMCTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IM4yHOU
pacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM HOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJIbI C MeETa/UlaMH (HAaTpueMm u
KaJIbLIUEeM) (BO3MOXXHO  MCIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTAaHHMUECKUX BEILIECTB PA3INYHBIX KJIACCOB, HAOIIOI€HNE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS



okcuna meau () ¢ pactBopoM cepHOM KUCTOTBI, KUCIOT C METANIAMH, PEAKIIUil
HEWUTpaIu3aluy, NOJyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljla IPYyTrUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKI[UU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux asneMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImmbl.
@U3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DJIIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Dnexktponsl. CtpoeHune
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoit cucremsl [[. . MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHUS paanyca aTOMOB XWMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
IUAPOKCUIA LMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceazu

Peanuszanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHM XUMHHM B 8 Kilacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BELIECTBO, TENO, 00BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHbBIE TTOPO/IbI, MOJIE3HBIE
HCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOA0B, KAJIHS, KATbIUA U UX COSAUHECHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIIIUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMUYECKON PEIIETKHA U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxkaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukanuys XuMAYeCKUX peakinii Mo pa3InyHbIM MpU3HaAKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xuMuYeckod peakuuu. lloHsTe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIUU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUii €  HUCIOJB30BAHMEM  METOJa
3JIEKTPOHHOTO OaaHca.



Teopus 3NEKTPOIIUTHYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAJIEKTPOIUTBHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBbIE YypaBHEHUs peakiuil. CBOWMCTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAIIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IpOLEcca AUCCOLUAIIMH KUCIIOT, HIeJI0Uel U CoJIei (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINil (FOpEeHUEe, pPEeaKLUu Ppas3IoKEHUS,
COCUHEHMsI), pAacllO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanbl U MX coeinHeHU

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xyopooaopod. ConsHas KHUCIIOTa,
XMMHUYECKME CBOMCTBa, IIOJy4YeHUE, MNpuMeHeHue. JlelictBue xjaopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (001IMe KaK MpeACTaBUTENs
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.
Haxoxnenue ceppl M €€ COeIMHEHUM B IpUpoJe. XUMHUUYECKOE 3arps3HEHUE
OKpPYXaIOLEl Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeIOTBPAILICHHUS.



OOmast xapakrepuctuka 3aeMeHToB VA-rpynmnbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHbIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIIOTa, €€ TMojyuyeHue, (PU3nuecKue U XUMHUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BOA0EMOB). docdop, amioTponHbie
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaueCTBE MUHEPAIBbHBIX y100pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. YTIEPO/I, ATTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUpPoAe, HU3HUECKUe U XUMUYECKUE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuasl yriepoaa, HUX (undeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPTraHU3MBI, TMOJy4Ye€HHUE U
NpUMEHEHHE. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepona (1V),
TUI0TE3a TJ00aJBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KUCTOoTa W e€ coid, UX (PU3MYeckrue W XUMHUYECKHE CBONCTBA, MONyYeHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, dTUJICH, alleTUJICH, dTAHOJ, TJINLEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOIYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
polu B OKM3HM 4YelloOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuwuii, ero ¢Qusuueckune u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B pupoze. O01re npeacTaBieHus 00 OKCHie
kpemuus (1V) u xpemuueBoit kuciore. CUIMKATHI, UX UCIOJB30BAaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 0€30macHOrO  MCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumeHm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB



UX TMPOTEKAaHMs, OMBITHI, OTpa)karouiue (QU3MUYecKue U XUMHUYECKHE CBONCTBA
raJlOr€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOIb30BAHUE BHUAECOMATEPHUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCIJIOTBI, U3YYEHUE XUMUYECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U GocPopHbIX yAOOpeHUH, NodyyeHHe, coOupaHue, paclo3HaBaHUE U U3yuEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH U H3yYEHUE MPU3HAKOB MX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MEIbI0 (BO3MOXKHO HCIOJIb30BaHHE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTHBOras3a, IOIYUYEHUE,
coOupaHue, paclio3HaBaHUE U U3YYEHUE CBOMCTB YIVIEKHUCIIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHre 3KCIEPUMEHTANbHBIX 3a7ad 1Mo TeMe «BaxHelnme HemeTaibl U HX
COEJIMHEHUSD.

Mesicnpeomemmnuwle céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYILECTBIISIETCSl 4epe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYUYHbIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSTHUS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCH(pUKAIMS, TEePUOJAUIYHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJIEIb, SBIEHUE, MaPHUKOBBIN
s ekT, TEXHOIOTHS, MaTEPHUAIBI.

®duszrka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
Paau0aKTUBHOCTD, MOJIEKYJIa, AIEKTPUUECKUI 3apsig, MIPOBOAHUKH,
MOJYIPOBOJHUKY, AUDJICKTPUKH, (POTODJIEMEHT, BEIIEeCTBO, TeI0, OOBEM,
arperaTHO€ COCTOSTHUE BELIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTb, KpUCTAJUIMUECKAast
pemeéTKa, CruiaBbl, (PU3MUYECKUE BEIMYMHBI, €IUHULBI U3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢dorocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OpeHus, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.



['eorpadus: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE TOPOIbL, MTOJIE3HBIC
MCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

MeTajuibl 4 UX COCAMHEHUS

OO01mast xapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHHUHU
ux TnonoxeHusa B llepuomnueckor cucreMe XHUMHUYECKUX diemMeHToB [, .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE METaJUIOB. MeTalndeckas CBsI3b U
METAJUTMYECKas ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMUYECKUH Pl
HarpspkeHU MeTtaioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CcrocoObl ToyydeHus: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CriiaBsl (CTalb, YyT'YH, TIOPATIOMUHHMN, OpOH32)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duzryeckre U XMMUYECKUE CBOMCTBA (HA mpuMepe Hatpus U Kaius). OKcuiabl u
TUJAPOKCUIBI HATpuss W Kanus. [IpuMeHeHHe MIENOYHBIX METalIOB M HX
COCIMHEHNM.

[[lenoyno3emenbpHble METaUIbl MarHuii MW KalblMH: IIOJIOXKECHHE B
[Tepunoanueckout cucreMe xumuueckux 3yemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJ€HUE B Ipupojie. Pu3nvecKue 1 XMMUYECKUE CBOIICTBA MarHus 1
KaJibITusl. BaxkHeiime coefuHeHus! KabIus (OKCUI, TUAPOKCUI, coiin). ZKECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEHU .

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XUMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoe€HHE aToma, HaxOoxJcHHE B npupone. dusznueckue u
XUMUYECKHUE CBOMCTBA aTtOMUHUSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCUIA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuognueckoit cucreme XMMHUECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HAXOXJAEHUE B mpupoae. Pusnmyeckue Hu
XHMHUYECKHE CBOMCTBa kene3a. OKCuIbl, THApOKCUIbl U coiu xkenes3a (1) u xenesza
(1), ux coctaB, CBOWCTBA H MOJYUYCHHE.

Xumuueckuiui IKcnepumenm:

O3HAaKOMJICHHE ¢ O0Opa3llaMd METAJJIOB U CIUIABOB, WX (DU3NUYECKUMU
CBOMCTBaMH, M3Y4YEHHUE PE3YJIbTATOB KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIOB),
MCCIIEOBAHUE CBOMCTB KECTKOW BOJBI, IpOLlECCa TOPEHUS JKeJe3a B KUCIOPOJIE
(BO3BMOKHO  KCHOJIb30BAHHE  BHJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIMI HA MOHBI: MarHUs, KAJIbIIUs, ATIOMUHUS, TMHKA, Xxere3a (1)
u sxeneza (lll), megu (Il), HabnrogeHne m omucaHue MPOIECCOB OKpAIIMBAHUS
IUIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiublus (BO3MOXKHO HCIOJIb30BaHUE



BUJICOMATEPHAIIOB), UCCEA0BaHNE aM(DOTEPHBIX CBOWCTB TMAPOKCH 1A ATFOMUHUS U
TUAPOKCH]IA IIMHKA, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a71a4 1o TeMe «Bakueimme
METaJUTBl M X COCTMHCHUS.

XuMHSA U OKPYKAKIIAs cpeaa

BemectBa m matepuanbl B MOBCEAHEBHOM >KM3HM 4YesoBeka. be3zomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYCCKUX peaknuii B ObiTy. [lepBas momMoris mpu
XUMHUYECKUX 0)KOTaX M OTPABJICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpyKaroueh cpenbl (MpeiesbHas IomycThuMas
KOHLIeHTpalus BeuecTs, nanee — [1JIK). Poias xumun B perieHrn 3K0JI0rHYeCKuX
npo0aem.

Xumuueckuii IKCnepumMeHm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMH, IPUHSITBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS CHCTEMON TMO3UTHBHBIX I[IECHHOCTHBIX OpPUEHTAUUN U
pacIlMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4yHOMY HACJEIUI0, TTOHUMAaHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHON HH(popManuen o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS. O COLUMAIbHBIX HOpPMax W MpaBUJIaX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOTHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3aJ1au, BBINOJHEHUH XHUMHUYECKHX SKCIEPUMEHTOB,
CO37[aHNH Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3AaMMOTIOMOIIIH
B IIpoliecce 3TOM y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TOCTYIKU CBOMX TOBApHINEH C MO3UIIMKM HPABCTBEHHBIX U MPABOBLIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTaBIIAIOIINE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBSI3AX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHBIE MOTHUBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOIIOAAeMBIX MPOILECCOB W SIBJICHUM,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JTOCTYMHBIMA TEXHHYECKHUMHU CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO M TIO3HAHWIO, JF0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHWM 1O  XHMMHHM, OCO3HaHHBIA  BBIOOP
WHJMBUAYAJTbHONU TPACKTOPUHU MPOJOTKEHU 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3MYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHHE IIEHHOCTU COOJIIOJACHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPYKAIOUIEN TTPUPOIHON CPEION, JJIA MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM M COLMAJILHOM ITPAKTUKE.

JInuHOCTHBIE Pe3yJIbTATHI OCBOEHUS MPOTrPAMMBI 10 XMMUH B KOHTEKCTE
npogopueHTAlMU:

e DopMHPOBaHHE HAYYHOT'O MUPOBO33PEHHUSI 1 OCO3HAHHOT'O OTHOIIEHUS K

npodeccusim.

e Pa3zButue npodeccuoHaNbHO 3HAYUMBIX KaU€CTB TUYHOCTH.

e MotuBanus K npoheccuoHaIbHOMY BBIOODY.



e Pa3BuTHE KOMMYHUKATUBHBIX U COI[UATIbHBIX KOMIIETEHIIUM.
o ['paxxnancko-npodeccruoHanbHas MO3UIIMSL.

e Oco3HaHue COIMATBbHOM 3HAUMMOCTH Mpodeccuit, CBI3aHHBIX C XUMUEH.

METAINIPEJAMETHBIE PE3YJIBTATbBI

B cocraBe wMmeTanpeaMETHBIX pe3yJbTATOB BBIICISIIOT 3HAYUMBbIC IS
dhopMUPOBaHUSI MUPOBO33PEHHUSI OOIIIEHAYYHBIC IOHITHS (3aKOH, TEOPHS, PUHITHII,
runore3a, ¢akT, CHCTEMa, TIPOIecC, OHKCICPUMEHT U JpPYyroe.), KOTOphIe
WCITOJIB3YIOTCSI B €CTECTBCHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUN W3 3THX MPeaAMETOB (OPMHUPOBATH MPEACTABICHUE O I1EITOCTHOM
HAayYHOM KapTHHE MUpA, U YHUBEPCAJIbHbIC YUeOHbIE NeHCTBUS (ITO3HABATEIbHBIC,
KOMMYHHUKATHUBHBIE, PETYJSITUBHBIC), KOTOpPHIC 0OeCIeYMBalOT (HOPMUPOBAHHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JICATESIILHOCTH.

ITo3HaBaTe/ibHBbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcCTBUA:

YMEHUSI HCIOJb30BATh MNPUEMBI JIOTUYECKOTO MBIIUICHUS MNPU OCBOEHUHU
3HAHUMU: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUU (BBIACISITH WX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSTHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OTACIBbHBIX (PaKTOB M SBJICHHH, BRIOUPATh OCHOBAHUS U
KPUTEPUH IS KJIacCHU(PUKAIIMU XUMHYECKUX BEIICCTB M XUMHUUYECKUX PpEaKIni,
YCTaHABJIMBATh MPUUYMHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKUE PACCYXIAEHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTUN),
JIeJaTh BbIBOABI U 3aKJIIOUCHUS;

YMEHHUE TIPUMEHATh B TIPOIECCE TO3HAHUS TMOHATUS (MpPEeAMETHBIE U
METanpeIMETHBIC), CAMBOJIMYCCKHE (3HAKOBBIC) MOJICTH, UCIIOJIb3yEeMbIe B XUMUH,
npeoOpa3oBbIBATH IMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC MPEICTABICHUS —
XUMHUYECKUU 3HaK (CHMMBOJ DJJIEMEHTa), XUMUueckas (opMyna M ypaBHEHHE
XUMUYECKON PEAKIUU — MPU PEIICHUN Y4eOHO-TI03HABATEIBHBIX 331a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATH U XapPAKTEPU30BATHh CYIIECTBECHHbBIC
MIPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, TMPUYHMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTHUBOPEUHS B U3yUAE€MbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BOMPOCHI B KAa4ECTBE HHCTPYMEHTA
MO3HAHMS, a4 TAK)KE B KAYECTBE OCHOBHI JJIs1 JOPMHUPOBAHUS TUIIOTE3BI 110 TPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

NpUOOPETEHNE OMbITa M0 TUIAHUPOBAHUIO, OPTaHU3ANMH W TIPOBEICHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, YyMEHHWE HaOmomaTh 3a XOJOM IIpoliecca,



CaMOCTOSITENIbHO TIPOTHO3UPOBATh €ro pe3yibTaT, (opMyInpoBaTh 0OOOIICHHS U
BBIBOJIBI IO pPe3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIECIOBAHMS, COCTABIATh OTUET
O MPOJIETTaHHOM padore.

Pa6ora ¢ undpopmanmeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH W HUHTEPHPETUPOBATH HHGOPMAIUIO
pa3IMYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMYyIO U3 PA3HBIX UCTOYHUKOB
(Hay4HO-TIOMyJIsIpHAsl ~JUTepaTypa XUMHYECKOTO COJEp)KaHUsA, CIPABOYHBIC
nocoOusi, pecypchl MHTepHeTa), KpPUTUYECKHU OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE NMPUMEHATh Pa3INYHbIE METOJbl U 3aIllpoChl MPU IMOUCKE U OTOOpE
UHGOpPMAIIMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX IS BBIIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, MPUOOPETEHUE OIBITA B
o0nacTi MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIBb30BAHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMANIbHYIO (OpMY MpeACTaBICHUS HHPOPMALUUA U
WLTIOCTPUPOBATh pEIIaeMble 3a/aydl HECIOXHBIMA CXEMaMH, JuarpaMMaMu,
apyrumu popmMamu rpauKi U KX KOMOMHALUSAMY;

YMEHHME HCIIOJIb30BaTh M AaHAJNM3UPOBAaTh B Ipouecce YyuyeOHOH u
UCCIIEIOBATENbCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIIEH MPHUPOIHOM
Cpelbl.

KoMMyHHKaTHBHBIE YHHBepPCcaJIbHbIe YueOHbIe 1elCTBUSA:

YMEHHMsI 3a]1aBaTh BOMPOCHI (B XOJ€ Auaora v (Win) TUCKYCCHH) IO CYLIECTBY
oOcyxkaaemMol Tembl, (OPMYIHPOBATH CBOU TMPEUIOKEHHUS] OTHOCHUTEIHHO
BBITIOJTHEHUSI TIPEATIOKEHHOM 3a/1a4H;

YMEHHsSI ~ TPEJCTaBIATH  TMOJYYCHHBIE  pe3yabTaThl  [MO3HABATEIHHOMU
NESTEIbBHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTALHUIO
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCHEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a60paToOpHOl pabOTHI IO UCCICAOBAHNUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM M HWCCIIEJIOBATENCKON  JEATENBHOCTH  TPH  PEIICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uluil (00cyX1eHus, oOMEeH MHEHHUSIMH, «MO3TOBbI€ IITYpMbD», KOOPAUHALUS
COBMECTHBIX JICUCTBHM, OINPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

Pery/isiTuBHbIe YHUBepPCAJbHbIEe Y4eOHbIe AeiicTBUS:

YMEHHE CaMOCTOSATENbHO ONPEACNATh LENH JESTENbHOCTH, IJIaHHUPOBATh,
OCYILECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee 3(pGeKTUBHBIE CIIOCOOBI PEIICHUs YUCOHBIX U



IIO3HABATEJIbHBIX 33/1a4, CaMOCTOSTENBHO COCTABIATH WIH KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEWCTBUWA IIPA BBINOJHEHUM 33JaHAA C Y4ETOM
MOJIYYEHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOI'O pPE3yJIbTaTa 3asBJICHHOM LEIH, YMEHHE
MCITOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IIPEIAracMbIe€ B YCIOBUU 3aJaHUN.

HPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIHHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denepaibHOM pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHBbIE 3HAHUSA, YMEHHUS U CIIOCOObI
JneucTBul, crnenuduueckue A OpeAMETHONM obnactu  «XUMHS», BUBI
JEATCIBHOCTH MO  TOJYYEHUI0O HOBOIO 3HaHMS, €ro HHTEpIpeTalnH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOyueHus B 8 kj1acce npeMeTHbIC PE3yJIbTaThl Ha 0a30BOM YPOBHE

JIOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PACKpBIBATH CMBICI OCHOBHBIX XHMHYECKHUX MOHATHI: aToM, MOJEKYJa,
XMMHUYECKUH DJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOHAS U HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca,
MaccoBasi J0Jisi XUMUUECKOTO 3JIEMEHTA B COCIUHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCIIOTa, OCHOBAHHUE, COJIb, 3JEKTPOOTPHUIATEIBHOCTh, CTEICHb
OKHUCJICHUSI, XUMHUYECKasi peakius, KiacCUUKaIUs peakiuil: peakiuu
COCIMHEHMUSI, PEAKIIUHU PA3JIOKEHUS, pEaKIINK 3aMEIIIeHUs, peaKI[uu 0OMeHa,
9K30- W JHJIOTEPMUYECKHE PEAKIIUH, TEIUIOBOM 3(h(EKT peakuuu, Sapo
aToMma, JJICKTPOHHBIM CJIOW aroMa, aToMHas OpOWTal b, PaJUyC aTroMma,
XUMHYECKasi CBSI3b, MOJISIPHAS W HEMOJspHAs KOBAJCHTHAsl CBSI3b, MOHHAs
CBSI3b, HIOH, KATUOH, aHMOH, PACTBOP, MAaCCOBast A0JIs BeLIECTBA (IIPOLIEHTHAs
KOHIIEHTpAaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX IOHATHH U
MPUMEHSITh 3TH MOHSATHUS MPU ONMKMCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUUECKYIO CUMBOJIUKY JIJISl COCTaBJICHUS (hOPMYJI BEIIECTB
Y YPABHEHUUN XUMHUYECKUX PEAKIINM;

e ONpPEAENATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OWHAPHBIX COCIMHECHMSIX,
CTENCHh  OKHCJIEHWUS  DJIEMEHTOB B  OWHAPHBIX  COCJAMHEHUSX,
IPUHAJIEKHOCTh BELIECTB K OMNPENEIEHHOMY KJAcCy COECIMHEHUN MO
dbopmynam, BUI XUMHUYECKOM CBsA3M (KOBaJeHTHasT W HWOHHAs) B
HEOPraHUYECKUX COEIUHEHUSIX;

e packpbiBaThb cMmbich Ilepunomnueckoro 3akona JI. WM. Mennaeneena:
JEMOHCTPUPOBATh TMOHHMAaHUE TEPUOJUYECKON 3aBUCUMOCTU CBOWCTB



XUMHUYECKHUX 3JIEMEHTOB OT MX MOJOKEeHHs B Ilepmonuueckoil cucrteme,
3aKOHOB COXPAaHEHWS MacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO yY€HUs, 3aKOHa ABOraapo;

ONMKCHIBATHL W XapaKTepu3oBaTh TaOmuuHyto ¢opmy Ilepuoguueckoit
CUCTEMbl XUMHUYECKHUX DOJEMEHTOB: pa3iMyaTh TOHSITHUS  «TJIAaBHAsS
noarpynmna (A-rpynna)» u «mnobounas noarpynna (b-rpymnma)», manasie u
00JbIIME TEpPUOJbI, COOTHOCUTH OO0OO3HAUEHUS, KOTOpble HMEIOTCA B
tabmuie «llepuonuyeckas cucrema xumudeckux osiaementoB J[. .
MenneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj siipa, 001ee YUCIIO0 JEKTPOHOB U
pacupeiesieHue uX 1Mo IEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATh XUMUYECKHUE SJIEMEHThI, HEOPTAaHMYECKHE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YUCIy U COCTaBy Y4YacTBYIOUIMX B pEaKIUU
BEIIECTB, M0 TEIIOBOMY A (eKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAAsi OMUCAHUE MPUMEPAMH MOJEKYIISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX Ka4E€CTBEHHOIO
COCTaBa, BO3MOYKHOCTM IPOTEKAHHUsS XUMHUYECKUMX IPEBpAIICHUN B
Pa3IMYHBIX YCIOBUSAX;

BBIYHMCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JOJK0 XHMHUYECKOTO »JJIEMEHTa MO (opMyJsie COEAUHEHHUS,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUYETHI 110 YPABHEHHUIO
XAMUYECKOW pEaKInH;

MIPUMEHSATHh OCHOBHBIE ONEPALlMU MBICIUTEIbHON JEATENbHOCTH — aHAJINU3 U
CHUHTE3, CpaBHEHHE, O000OIlEeHHE, CHCTEMATU3allUI0, KIAaCCU(PUKAIIUIO,
BBISIBJICHHE NPUYMHHO-CJIEICTBEHHBIX CBSI3€d — JUISI WM3YYEHUs CBOICTB
BEILIECTB U XUMUYECKUX PEAKIIMIL, ECTECTBEHHO-HAYYHbIE METO/bI IO3HAHUS
— HaOJI0IeHne, U3MEpPEHUEe, MOJICIMPOBAHUE, SKCIEPUMEHT (pealbHbIA U
MBICJICHHBIN);

CJIe0oBaTh MpaBUjIaM MOJb30BAHUS XUMUYECKON MOCY0M 1 1a00paTOpHBIM
o0opynoBaHMEM, a Tak)Ke TMpaBWiaM OOpalieHus] C BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKIMSIMH 1O BBINOJHEHHIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB M0 MOJYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIECTB
(BomopoJila W KHUCJIOPOJa), MPUTOTOBIEHUIO PACTBOPOB C OMpPENETEHHOM
MAacCOBOM J0JIEd PAaCTBOPEHHOIO BEILECTBA, IJIAHUPOBATH U NPOBOJIUTH
XUMHUYECKUE HKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB WIEIOYEN H
KHCIIOT C TIOMOIIBIO HHANKATOPOB (JakmMyc, peHonpTanen, METUIIOPAHXK U

pyrue).



K xoniry o0yuyenus B 9 kjacce nmpeiMeTHbIE pe3yIbTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIONTNXCS YMEHHIA:
pacKpbIBaTh CMBIC OCHOBHBIX XWMHUYECKHX MOHATHA: XHUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHCJICHUS, XUMUYECKasi PeaKIHsi, XUMHUECKas CBS3b, TEIJIOBOM 3(PdeKT
peaxiuu, MoJib, MOJIAPHBINA 00BEM, PACTBOP, AJIEKTPOJIUTHI, HEIJICKTPOIHTHI,
ANEKTPOJIUTHYECKAs  JUCCOLMAILIMS,  PEaKklMu  HOHHOrO  oOMeHa,
KaTanu3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMble M HeoOpaTUMbIE
pEaKkuMM, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKLUHUH, OKHUCIMUTEID,
BOCCTAHOBUTEIb,  OKUCJIEHHME W  BOCCTAHOBJICHHE,  aJJIOTPOIUS,
aM(OoTepHOCTh, XUMUYECKAS CBSI3b (KOBAJICHTHAS, HOHHASI, METAJUTMYECKAs),
KpUCTAJUINYECKAs] pemeTka, KOPpO3Ws METauIOB, CIUIaBbl, CKOPOCTb
XUMHYECKON peakluu, MpeaeiapHo nonyctuMmas koHueHtpauus I[IIK
BEILIECTBA;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHUYECKHX MOHATHH H
MIPUMEHSThH ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAILICHUIA;
UCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJIEHUs (POPMYJI BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKLUN;

ONpEeNENsITh BAJIEHTHOCTh U CTENEHb OKUCICHHUS] XUMUYECKUX JIEMEHTOB B
COCIMHEHMSIX Pa3jJM4YHOrO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
ornpenenéHHOMY KJIacCy COeAMHEHUH 10 (popmynam, BUI XUMUYECKOU CBSI3U
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKAs]) B HEOPTaHUYECKUX COEAUHEHUSX,
3apsij MOHA [0 XUMUYECKOH hopMyJie, XapaKkTep Cpe/ibl B BOJHBIX pacTBOpax
HEOPraHWYECKUX  COCAUHEHUH, THUI  KPUCTAJUIMYECKOW  PEIIETKU
KOHKPETHOT'O BEILECTBA;

packpbiBaTh cMmbich Ilepuomnueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMaHWE: ONHUCBIBATh W XapaKTepU30BaTh
Tabinunyto gopmy Ileproanueckoil CUCTEMBI XMMHYECKUX 3IIEMEHTOB:
paznuyaTh TOHATHS «rjaBHas mnoArpynna (A-rpynmna)» u «nobodyHas
noarpynna (b-rpymnma)», wmansie U OOJbIIME TEPUOJBI, COOTHOCHTH
0003Ha4YEHHUA, KOTOPbIE UMEIOTCS B IEPUOINUECKON TabIUIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U
3apan  Aapa, oOOIIee YHCIO DBJIEKTPOHOB M PACIpElesieHHe HX 110
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHUHU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHHI B Mpeaesiax MaJbIX NEPUOJ0B H
[JIaBHBIX NOJATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

KJIACCU(PUIIUPOBATh XUMUYECKUE 3IIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (MO YUCIYy M COCTAaBY YYAaCTBYIOLIUMX B PEAKIHUU



BEIIIECTB, MO TEIUIOBOMY A((PEKTy, MO M3MEHEHUIO CTETICHEH OKUCIICHHS
XHMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIMME W CHEIUPUIECKUEC XHUMHYCCKUE
CBOWMCTBA TMPOCTHIX M CIIOXKHBIX BEIIECTB, IIOJATBEpPKJIas OIHUCAHUE
npuMepaMi MOJICKYJIAPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUN;

COCTaBJIATh YPAaBHEHUSI JJICKTPOJUTHUUYECKON JAUCCOIMAIMUA  KHUCJOT,
IeJI0uel U COJICH, MOTHBIE U COKpAIIEHHBIC YPAaBHEHUS PEAKIIUM HOHHOTO
oOMeHa, ypaBHEHUS PEAKIUM, IOJATBEPKIAIOIIMX  CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEX/Y BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;
pacKpbiBaTh  CYIIHOCTh  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHA
MOCPEACTBOM COCTABJICHHMS DJICKTPOHHOTO OajlaHca 3TUX PEaAKIIUiA;
MIPOTHO3UPOBATh CBOWMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TIPOTCKAaHUsSI XHMHUYECKUX TMPEBpaIllcHU B Pa3IuIHBIX
YCIIOBUSIX;

BBIYUCIISATH OTHOCUTENIBbHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MAaCCOBYIO JOJII0O XMMHYECKOrOo »3JIeMEHTa Mo QopMmysie COCAUHEHHUS,
MaCCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMUYECKOW pEaKInH;

co0JiroAaTh MpaBuia MOJIb30BAHUSI XUMUUECKOHN MOCYA0M U 1ab0paTOpHBIM
obopynoBaHuEM, a TakXe TNpaBujia oOpalleHuss C BellecTBaMU B
COOTBETCTBHUM C HMHCTPYKIUSIMH TI0 BBIMOJHECHHIO Ja0OpaTOPHBIX
XUMHUYECKHUX OIBITOB I10 TOJIYYCHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIICCTB
(aMMHaKa U yrJIEeKUCIIOTo ra3a);

MPOBOAUTH PEAKIUH, MOATBEPKIAIOIINE KaueCTBEHHBIN COCTaB Pa3IuyHbIX
BEIIIECTB: pPACMO3HaBaTh OMNBITHBIM NYTEM XJIOpUI-, OpOMHUI-, HOIUI-,
kapOoHat-, ¢ocdar-, cumukar-, cyiabdar-, TUIPOKCUA-HOHBI, KATHOHBI
aMMOHUSI M HOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUUECKUX BEILIECTB;

PUMEHSITH OCHOBHBIE OIE€pPaIllUd MBICIIUTEIILHON ACSTEILHOCTH — aHAIU3 U
CUHTE3, CPaBHEHHE, 0000IIEHNE, CUCTEMATU3alIUIO, BHISIBJICHUE PUUUHHO-
CJIEACTBEHHBIX CBSI3€U — ISl M3YUYEHUSI CBOMCTB BEIIECTB M XMUMHUYECKHX
peaKkimii, eCTeCTBEHHO-HAy4YHbIC METOJIbl TO3HAHUS — HAOJIOJICHHE,
U3MEpEHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeabHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HanmenoBanue pa3iesioB u Komiriectso Hacon JuiekTpoHHbIE (HU(POBDbIE)
n/m TeM NPpOrpaMmabl Bcero ;(;);:Tp;:ﬂbﬂ“e gg&'ﬁ?qem"e o0pa3oBaTejibHbIE PecypChl
Pasnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMust — BaykHas 00J1acThb
11 €CTECTBO3HAHUS U 18 2 bubnuorexa [IOK
MPAaKTHYECKOM https://m.edsoo.ru/7f41837c
JIeITEIILHOCTH YeJIOBEKa
12 BemrecTBa 1 XUMHU4YECKHE 13 1 bubnunoreka LIOK
peakiuu https://m.edsoo.ru/7f41837c
Uroro no pazneny 31
Pa3znen 2. BaxHeiilme npeacTaBUTe I HEOPraHUYECKUX BellleCTB
21 Bozmyx. Kucnopon. 7 1 bubmmoreka [JOK
IMonsiTue 06 oxcuaax https://m.edsoo.ru/7f41837c
29 Bonopona.Ilonstue o 9 1 1 bu6nmorexa LIOK
KHCJIOTaX M COJISAX https://m.edso00.ru/7f41837c
23 Bopna. PactBopsl. [Tonsitue 9 1 1 bubmmoreka IIOK
00 OCHOBaHUAX https://m.edsoo.ru/7f41837c
24 | neopmamimesne. 14 . . Bumotexa LIOK
Jp— https://m.edso0.ru/7f41837¢c
Hroro no paszneny 39

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jemMeHToB /I. U. Menaesneea. CTpoenne aroMoOB.
Xumunueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIIHU

3.1

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHUYECKUX AJIEMEHTOB /.
N. MenpneneeBa. Ctpoenue
aToma

18

bubmmorekxa [IOK
https://m.edsoo.ru/7f41837¢c



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

Xumudeckas CBI3b.

39 OKHCIIUTEIILHO- 14 bubnnorexa [JOK
' BOCCTAHOBUTEILHEIE https://m.edsoo.ru/7f41837c
peakiuu
bubnunorexa LIOK
Hroro no pasaeny 32 https://m.edsoo.ru/7f41837c¢
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME



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

9 KVIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/ Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKanecRne 06pA30BATEIBHBIE
padoThI padoThI pecypesi
Pa3nea 1. BemecTBo M XMMH4YecKHe peakiun
11 [ToBTOpEeHUE 1 yruyOneHue 3HAHUIA 5 1 bubnmnoreka HOK
) OCHOBHBIX pa3JeloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pazjen 2. HemeTa/uibl M X COeIMHEHUS
21 OO0m1as xapakTepuCcTUKa XUMHUUECKUX 4 1 bubnnorexa [JOK
' snemeHnToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
12| e : B 10K
' TPyHbt. L-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
bubnmorexa LIOK
2.3 aneMeHToB VA-Tpymisl. A30T, pochop u ux 7 1 https://m.eds0o.ru/7f41636
COETMHEHUS
1| e o ; 1 , B oK
' . TPYIHIBL. pos https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Hroro o pazueny 25
Paznen 3. Merajuiibl M MX COeIMHEHMSI
. bubnuotexa [JOK
3.1 OO01Me CBOMCTBA METAIIOB 4 hitps.//m.eds00.ru/7f41a636
3.2 Baxuelimme MeTauTbl U KX COCTHHCHUS 16 1 2 Bubmorexa LIOK

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



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

Hroro no pazneny

20

Pa3znen 4. Xumus U OKpysKaomas cpeaa
4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 BH6J?HOTeKa LHOK
https://m.edso0.ru/7f41a636
42 O06o001IeHre U CUCTEMaTH3alisl 3HAHUH 110 3
pasnenam
Hroro no pazueny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KosmuecTBo yacos DJIeKTpOHHbIe U (pPOBbIE
Ne n/m Tema ypoka Konrpoabnsie IIpakruyeckue Jata oOpa3oBaTesibHbIE
Bcero U3YYeHUs
padoThbI padoTbI pecypcbl
1 [Ipenmer xumuu. Poiap XuMuM B 5KU3HU 1 bub6nmoreka [IOK
' yenoBeka. Tena u BemecTra https://m.edsoo.ru/ff0d210c
[onsTH UCTOPUH BOSHUKHOBCHHUS 1
2. u ([))aSBI/I’le“I/I(;I6XHCI\/I§E. Xm(\)/;m B CI(/)IC’T“GMC bubmmorexa HOK
https://m.edsoo.ru/ff0d227e
HayK
IlonsaTrue o MeTOaxX MO3HAHUS B 1 bubnunoreka LIOK
xumuu. [IpakTrueckas padora Ne 1 https://m.edsoo.ru/00ad9ela
3. «[IpaBuna pabotsl B 1abopaTopuu u 1
puéMbI 0OpaleHus ¢ 1ab0paTOPHBIM
000pyIOBaHUEM
4 UucThle BelecTBa U CMecu 1 bubmmorexa HOK
' ' https://m.edsoo.ru/00ad9ela
5 Crioco0wl pazfeneHust cMmecei 1 bubmorexa [IOK
' https://m.edsoo.ru/00ad9ela
[TpakTuyeckas padora Ne 2 1 bubmuoteka [IOK
6. «Pa3nenenue cmeceit (Ha mpumepe 1 https://m.edsoo.ru/00ad9ela
OYHUCTKHU TTOBAPEHHOM COJIN)»
7 ATOMBI M MOJIEKYJTBI 1 bubmorexa HOK
' https://m.edsoo.ru/00ad9%ela
8 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 but6mmorekxa [IOK
' (CUMBOJIBI) XUMUYECKUX PJIEMEHTOB https://m.edsoo.ru/00ad9ela
9 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 Bubmuorexa LIOK
' https://m.edsoo.ru/00ad9%e1la
10. ATOMHO-MOJIEKYJISIPHOE YUYEHUE . bubmorexa LOK

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
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https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

11 Xumuueckas popmyia. BaaeHTHOCT bubmuorexa [IOK
' aTOMOB XMMHYCCKUX IJICMEHTOB https://m.edsoo.ru/00ad9ela
12. 3aKOH IMOCTOSHCTBA COCTaBa BEIICCTB bubmorexa LIOK
’ https://m.edsoo.ru/00ad9ela
13 OrtHocuTenbHas aTOMHAs Macca. bub6nmoreka [IOK
' OTHOCUTENbHASL MOJICKYJISIpHAsI Macca https://m.edsoo.ru/00ad9ela
MaccoBasi 107151 XMMHAYECKOTO bubnuorexa [{OK
14. JJIEMEHTA B COeMHEHUH. M3yucHue u https://m.edsoo.ru/00ad9ela
npuUMeHeHHe (HOPMYITbI
Brrunciaenus MaccoBoii T0JIm bubnunoreka LIOK
15. XMMHYECKOT0 3JIeMEeHTa 110 hopMmyIie https://m.edsoo.ru/00ad9ela
COCTMHEHHUS
Haxoxnaenue npocreitmien GopmyIibt bubnnorexa [JOK
16. BEIECTBA I10 MAaCCOBBIM JIOJISIM https://m.edsoo.ru/00ad9ela
2JIEMEHTOB
17 KomnuectBo BemecTsa. Moib. bu6nmorexa LIOK
' Monsipaast Mmacca https://m.edsoo.ru/00ad9ela
18 Pemenune 3amaq Ha KOMMYECTBO bubmmoteka IIOK
' BEIIIECTBA https://m.edsoo.ru/00ad9ela
19 du3znyeckrue U XUMHUUECKUE SIBICHUS. bubnmorexa LIOK
' XUMHYecKasi peakius https://m.edsoo.ru/00ad9ela
20 [Ipu3Haky u ycinoBus MPOTEKAHUS bubmmnoreka HOK
' XUMHAYECKHX PEaKITHi https://m.edsoo.ru/00ad9ela
21. ATOMHO-MOJIEKYJIIpHAs TEOPHS bubmorexa LHOK
https://m.edsoo.ru/00ad9ela
22 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnmnoreka [JOK
' XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/00ad9ela
Beruncnenus koandecTBa, MacChl but6mmorekxa [IOK
23. BEIIECTBA 110 YPaBHEHUSIM XUMUYECKUX https://m.edso0.ru/00ad9ela

peakuuii



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
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https://m.edsoo.ru/00ad9e1a
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Knaccudukanmsi XuMHUUeCKUX peaKInid

bub6nmoreka [IOK

24, (coemuHEeHHMS, PA3TIOKCHHUS, https://m.edsoo.ru/00ad9ela
3aMeIIeHHs, OOMeHa)
o5 M. B. JIoMOHOCOB — y4€HBIii- bubmuorexa [JOK
' SHIMUKJIONEICT. https://m.edsoo.ru/00ad9ela
. bubnuorexa [JOK
26. O06o001eHre u cucTeMaTr3aIs 3HaHUIA hitps://m.edsoo.ru/00ad9ela
Kontponbnas padota Nel o reme bubmuorexa [JOK
27. .
«BeriecTBa 1 XUMUYECKUE PEAKIIUI https://m.edsoo.ru/00ad9ela
Pacuérel M0 XUMUYECKUM YPABHEHUSIM Bbu6moreka [JOK
28. KOJIMYECTBA U MACChI HCXOIHBIX https://m.edsoo.ru/00ad9ela
BEIIECTB MIIU TPOTYKTOB PEaKIIHH
Brrunciienus 1o ypaBHEeHUSIM bubnuorexa [IOK
XMMHUYECKON PEaKIu: KOJINYeCTBA https://m.edsoo.ru/00ad9ela
29 BEIIECTBA, MACCHI [0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe
peareHToB WK MPOAYKTOB PEaKIIHH.
Pemenue 3amau Nel
Beruncnenus no ypaBHeHHUSIM bubnmnoreka HOK
XUMHUYECKON PeaKIuy: KOJIHIECTBA https://m.edsoo.ru/00ad9ela
30. BEIIECTBA, MACCHI IT0 H3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce
peareHTOB WM TIPOAYKTOB PEAKIIHH.
Pemenue 3amau Ne2
O06o001eHre u cucTeMaTr3aIs 3HaHHKA bubnuoreka [{OK
31 10 TeME «3aJa4d Ha KOJIUYECTBO ) https://m.edsoo.ru/00ad9ela
BEIIECTBA 110 YPaBHEHUIO XUMHUYECKOM
peaKIum
32 Bo3nyx — cmecsk ra3os. [lonstue o bu6muoreka [JOK
' rasax. https://m.edsoo.ru/00ad9ela
Kucnopon — snemeHnT u npoctoe bubnmnoreka [JOK
33. BEIIECTBO. AJIJIOTPOITHBIE https://m.edsoo.ru/00ad9ela

MoaudHUKaIIu
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bub6nmoreka [IOK

34. e https://m.edsoo.ru/00ad9ela
CriocoOslI MOTydeHuUsT KHCIIOpOoia B bubmmoreka [JOK
35. 71a00paTOPHH U MPOMBIIIIEHHOCTH. https://m.edsoo.ru/00ad9ela
[Ipumenenue kucmopoaa
TemmoBoii 3¢ hekT XxumMudeckoin bubmmoreka [JOK
36 pEaKIvu, IOHATHE O https://m.edsoo.ru/00ad9ela
TEPMOXUMHUYECKOM ypaBHEHUH, 3K30- U
SHJIOTEPMHUYECKUX PEAKIIUIX
TomnuBo (HedTh, Yroib U MeTaH). bubnnoreka [JOK
37. 3arpsi3HeHHE BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/00ad9ela
MPEOTBPAICHHSI
[IpakTuueckas padora Ne 3 mo Teme bubnnoreka [JOK
38. «[Tony4enue u cobupaHue KUCIOpoa, https://m.edsoo.ru/00ad9ela
W3YUYCHHE €r0 CBOHCTBY
39 Bonopon — anemeHT 1 npocroe Bu6moteka [JOK
' BerlecTBo. HaxoxaeHue B mpupoje https://m.edsoo.ru/00ad9ela
40 CrniocoOsI ostydeHus BOAOPOa B bubnmnorexa [JOK
' 1a00paTOPHH U MPOMBIIIIEHHOCTH https://m.edsoo.ru/00ad9ela
a1 du3nyecKre 1 XMMUYECKHUe CBOMCTBA bubmmoteka IIOK
' Bojiopoia. [IpumeHnenue Bogopoia https://m.edsoo.ru/00ad9ela
42 [TonsiTHe 0 KMCTOTAX U COJIAX bubmorexa [IOK
' https://m.edsoo.ru/00ad9ela
43 Crioco0bl TToTy4eHust BOAOPO/Ia B bubmuorexa [IOK
' naboparopuu https://m.edsoo.ru/00ad9ela
[IpakTrueckas padota Ne 4 o Teme but6mmorekxa [IOK
44, «[lonydyenue u cobupanue BOAOPOa, https://m.edsoo.ru/00ad9ela
M3y4YEHUE €r0 CBOMCTB)»
45 Mounsipabiit 00BEM razoB. 3akoH bu6muoreka [IOK

ABoraapo

https://m.edsoo.ru/00ad9ela
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Boranciienus 00bEMa, KoJIMUeCcTBa

bub6nmoreka [IOK

46. BEILIECTBA Ia3a 110 €ro U3BECTHOMY https://m.edsoo.ru/00ad9ela
KOJIMYECTBY BEIIECTBA MU 00BEMY
Borancienns 00EMOB Ta30B 110 bub6nmoreka [IOK
47. YpaBHEHUIO PEaKIIMU Ha OCHOBE 3aKOHA https://m.edsoo.ru/00ad9ela
00BEMHBIX OTHOILIEHUH Ta30B
dusnueckue cBoiicTBa Boasl. Bonga B bub6nmoreka [IOK
48. . .
npupoie. XUMHYECKHUE CBOMCTBA BOJIBI https://m.edsoo.ru/00ad9ela
bubnunoreka LIOK
49. [TonyronoBas KontponbHas pabota hitps://m.edsoo.ru/00ad9ela
50 PactBops1. PacTBOpUMOCTE BENIECTB B bubnnorexa [JOK
' BOJIC https://m.edsoo.ru/00ad9%ela
HacrileHnbie 1 HeHACKIILICHHBIE, bu6nmorexa LIOK
51. KOHILICHTPHPOBAHHBIC U pa30aBICHHbIC https://m.edsoo.ru/00ad9ela
PacTBOPHI
CriocoObI BEIpOKECHHS KOHIIEHTPAIIH bu6nmorexa LIOK
52 PacTBOPOB: MaccoBast 10715t https://m.edsoo.ru/00ad9ela
PacTBOPEHHOTO BEIIECTBA, MOJISIpHAs
KOHIICHTpAIUs
[IpakTuueckas padbora Ne 5 o Teme bubmmnoreka HOK
"[IpuroroBieHHEe PaCTBOPOB C https://m.edsoo.ru/00ad9ela
ONpeaeIEHHON MacCOBOU JTOIEN
53 PacTBOPEHHOTO BEIIECTBA.
' [IpuroroBneHune pacTBOPOB C
ONpeIeaEHHON MOJIIPHOU
KOHIIEHTpALUE paCTBOPEHHOTO
BemecTna"
BrlunciaeHus ¢ MCIoJb30BaHUEM bubnunorexa LIOK
54. MOHATHS «MaccoBast 10JIs BEIIECTBA B https://m.edsoo.ru/00ad9ela
pacTBope»
55, 3arpsi3HeHuEe TpUPOAHBIX BoA. OxpaHa bubnmnoreka [JOK

M OYUCTKA IMPUPOJHBIX BOI.

https://m.edsoo.ru/00ad9ela
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AI[MI/IHI/ICTpaTI/IBHaH KOHTPOJIbHAsA

bub6nmoreka [IOK

56. pabora. KonrponsHas padora Ne2 o https://m.edsoo.ru/00ad9ela
teme «Kucnopoa. Bogopoa. Boga»
57 Okcupl: coCcTaB, KiIacCU(UKAIUS, bub6nmoreka [IOK
' HOMEHKJIaTypa https://m.edsoo.ru/00ad9ela
58 [TosnydyeHne U XUMHYECKUE CBOWCTBA Bu6muotexa [JOK
' KHCJIOTHBIX U OCHOBHBIX OKCHJIOB https://m.edsoo.ru/00ad9ela
59 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubmuorexa [JOK
' aM(pOTEPHBIX OKCHIOB https://m.edsoo.ru/00ad9ela
60 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bubnunoreka LIOK
' HOMEHKJIaTypa https://m.edsoo.ru/00ad9ela
61 [lonydyeHne u XuMHUYECKUE CBOWCTBA Bbu6moreka [JOK
' OCHOBaHHI https://m.edsoo.ru/00ad9ela
62 Kucnotsl: cocras, kinaccuduxanus, bubnnoreka [JOK
' HOMEHKJIaTypa https://m.edsoo.ru/00ad9ela
63 [lonydyeHne u XuMHUYECKUE CBOWCTBA Bbu6moreka [JOK
' KHUCJIOT https://m.edsoo.ru/00ad9ela
Comnu (cpenHue): HOMEHKIATypa, bubmuoreka [IOK
64. CIIOCOOBI MOTYYCHHSI, XHMHUYECKHE https://m.edsoo.ru/00ad9ela
CBOMCTBA
65 I'eneTnyeckas cBA3b MEXKIYy KilacCaMu bubmuoreka [IOK
' HEOPraHUYeCKUX COCTUHECHUI https://m.edsoo.ru/00ad9ela
66 O00011IeHIE U CUCTEMATH3aIIUs 3HAHUI Bubmorexa OK
' https://m.edsoo.ru/00ad9ela
[IpakTnueckas padora Ne 6. Pemenue bubmmnoreka HOK
67 9KCIIEPUMEHTANBHBIX 33724 110 TeMe https://m.edso0.ru/00ad9ela
' «OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COCIMHEHUI»
Beruncnenus no ypaBHeHUIM bubnuoreka [IOK
68 XMMHUYECKON PEaKInu: KOJINIEeCTBA https://m.edsoo.ru/00ad9ela

BeIlleCTBa, 00bEMA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA,
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00BEMY, Macce peareHToB WIn
MPOAYKTOB PEAKLUU

Brrunciienust Maccol poOayKTa
peaKIu MO U3BECTHON Macce OJTHOTO
W3 UCXOJHBIX BEIIECTB, B3ATOrO B BUJIE

bubnunorexa LIOK
https://m.edsoo.ru/00ad9ela

69. pacTBopa, cojiepKallero
ONPEACIEHHYI0 MACCOBYIO JIOJIO
pacTBOPEHHOIO BELIECTBA
KontponbHas padota Ne3 no teme bubmuorexa [JOK
70. "OCHOBHBIC KJIACChl HEOPTAHMUECKHUX https://m.edsoo.ru/00ad9ela
coenuHeHun"
71 [ToHsTHE O TpynIIax CXOMHBIX bu6nmorexa LIOK
' 3JIEMEHTOB https://m.edsoo.ru/00ad9%ela
79 DNeMEeHThI, KOTOpPBIE 00Pa3yroT bubmmoreka [JOK
' aM(OTEpHbIE OKCH/IBI U THAPOKCHIBI https://m.edsoo.ru/00ad9ela
73 [lepuoanueckuii 3akoH. OTKpbITHE Bu6moteka [JOK
' ITeproau4eckoro 3aKoHa https://m.edsoo.ru/00ad9ela
Kopotkonepuoanas u bubmuoteka [IOK
74 JUTHHHOTIEpUOIHAS (POPMBI https://m.edsoo.ru/00ad9ela
' [leproandeckoit CHCTEMbI XUMHUYECKUX
anemenToB .M. Meneneena
75. Ileproas! u rpymnmsl bubmorexa LHOK
https://m.edsoo.ru/00ad9ela
76 OCHOBHBIE CBEICHUSI O CTPOCHUH bubnnorexa [JOK
' aToOMOB https://m.edsoo.ru/00ad9%ela
77. CocraB aTOMHBIX s11ep bubmiorexa LIOK
https://m.edsoo.ru/00ad9ela
78 N30TOmBI KaKk pa3sHOBUAHOCTH aTOMOB bu6muoreka [JOK
' XUMHYECKOT0 DJIEMEHTa https://m.edsoo.ru/00ad9ela
79. DNEeKTPOHBI bubmorexa [IOK

https://m.edsoo.ru/00ad9ela
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bub6nmoreka [IOK

80. DIEKTPOHHAA OPOHTATE https://m.edsoo.ru/00ad9ela
81 DHepreTU4eCKue ypoBHU U MOAYPOBHHU bubmmoreka [JOK
' aroma, S-, p-, d-opouraau https://m.edsoo.ru/00ad9ela
DNeKTpOHHBIC KOHPUTYpAIUU U bubmuorexa [IOK
82. ANIEKTPOHHO-Tpadudeckue GopmMyIbl https://m.edsoo.ru/00ad9ela
aTOMOB
CtpoeHue 3JIeKTPOHHBIX 000109eK bubmuorexa [JOK
83 aTOMOB MePBbIX 20 XUMHUUECKUX https://m.edsoo.ru/00ad9ela
' anemeHToB [lepuonnyeckoil cucTeMsl
J.. MenneneeBa
3aKOHOMEPHOCTH M3MEHEHUS pajinyca bubmmoreka [JOK
84 ATOMOB XMMHMUYECKHUX DJIEMEHTOB, https://m.edsoo.ru/00ad9ela
METAJUTMYECKUX U HEMETAJUTMYECKUX
CBOMCTB 110 TPYIINaM U MepruoiaM
M3MmeHeHNE CBOMCTB COCAUHCHMI bubnunoreka LIOK
85. XMMHUYECKHMX 3JICMEHTOB B IIEPHOIAX U https://m.edsoo.ru/00ad9ela
rpymmax
XapakTepucTuKa XUMHYECKOIO bubnmnoreka HOK
86 AJIEMEHTA TIO €T0 MOJIOKEHHUIO B https://m.edsoo.ru/00ad9ela
' [Iepnonnueckoii cucreme /.M.
Menneneesa
3nauenue [lepuonnueckoro 3akoHa u bubmuoteka [IOK
87 [Meproanveckoit CHCTEMBI XUMHUYECKUX https://m.edsoo.ru/00ad9ela
AJIIEMEHTOB JIJISl pa3BUTHS HAYKU U
MIPAKTUKU
88 DIJIEKTPOOTPULIATETBHOCTh XUMHYECKUX bubnuotexa [JOK
' 3JIEMEHTOB https://m.edsoo.ru/00ad9ela
89. KoBaslenTHas onsipHas CBsI3b bubmorexa HOK
https://m.edsoo.ru/00ad9ela
90. KoBaneHntHas HenossipHast CBsI3b bubmmorexa [IOK

https://m.edsoo.ru/00ad9ela
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bub6nmoreka [IOK

L. Hornas cssb https://m.edsoo.ru/00ad9ela
92 DNEeKTPOHHBIE U CTPYKTYpPHbIE 1 bubmmoreka [JOK
' (bopMyJIBI BEIIECTB https://m.edsoo.ru/00ad9ela
93 Kpucrammmaeckue u amopdabie 1 bubmuorexa [IOK
' BEIECTBA https://m.edsoo.ru/00ad9ela
Tunsl KPUCTAIUVIMUECKUX PEIIETOK U X 1 Bu6mmoteka [JOK
XapakTepUCTHKH. [IpHUIHMHBI https://m.edsoo.ru/00ad9ela
94, MHOT000pa3usi BEIIECTB, 3aBUCUMOCTh
CBOICTB BEILIECTB OT COCTaBa U
CTPOCHHUS
95 CreneHb OKUCIICHUS 1 bubsmorexa [IOK
' https://m.edsoo.ru/00ad9e1a
96 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubnuorexa [JOK
' peakiuu https://m.edsoo.ru/00ad9ela
97 XHUMHYECKUE DIEMEHTHl — OKHUCIUTEIIN 1 bubnuoreka [{OK
' ¥ BOCCTAaHOBUTEIN https://m.edsoo.ru/00ad9%ela
CocraBnenue ypaBHEHUI 1 bubmuorexa [IOK
98. OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX https://m.edsoo.ru/00ad9ela
peaKkuuii, METO1 SJIEKTPOHHOTO
Oayranca
99. OO0o01IeHNe U CHCTeMAaTH3aINs 3HAHUN 1 ﬁgg;?ﬁ;iic%?}:/ma d9e1a
100 KonTponbnas padora Ne 4 o teme 1 bubmmnoreka HOK
' "Ctpoenue aToma. XMMHUYECKast CBA3b" https://m.edsoo.ru/00ad9ela
1 but6mmorekxa [IOK
101. TpomesxyTouHas arrecTanms https://m.edsoo.ru/00ad9ela
O06o01IeHre 1 cucTeMaTr3aIis 3HaHHHA 1 bubmuoreka [{OK
102. 0 pasjenaM Kypca HeOpraHu4eCKou https://m.edsoo.ru/00ad9ela
XUMUHU
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bceero KO; TPOJILHBIC HpﬁaKanecRue u3ydyeHusi oOpasoBaTejibHbIE
padoTbI padoTbI pecypes
Ilepnonrueckuit 3aK0H.

1 [Tepuoanueckas cucrema 1 bubnunorexa LIOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOICTB XEIMI/I‘IGCKI/IX 3JIEMEHTOB 1 bubmnorexa [IOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccugukanus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buasl XUMHUYECKOH CBSI3U U THUIIBI 1 bubnunoreka LIOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
AJIMUHHUCTpPATUBHASI KOHTPOJIbHAS
pabota. KontponbHas pabota Nel

) o teme «IloBropenue u 1 1
yriayOJieHrne 3HaHUH OCHOBHBIX
pas3zenoB Kypca 8 Kiaccay

6 Krnaccudukanus XuMuueckux 1 bubmuoreka [IOK
peakLuil 0 pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsTHE O CKOPOCTH XUMUUYECKOMN

7 €aKINU HOHSII”)[I/Ie 0 TOMOTE€HHBIX B 1 Bubmiorexa LIOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEePOreHHBIX PEaKIMIX
[lonsiTHE O XUMHUECKOM

aBHOBecuH. DaKTOPHI, BIUSIOIINE
P PPl B Hl but6mmoreka [IOK
8 Ha CKOPOCTh XUMHUUYECKOU PeaKlnu 1

" IMOJIOKCHUE XUMHNYECCKOT'O
PaBHOBCCHUSA

https://m.edsoo.ru/00adc28c
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OKHUCIIUTENBHO-

bubnunoreka LIOK

J BOCCTaHOBUTEJIbHBIE PEAKLINHU https://m.edsoo.ru/00adcade
Teo SIEKTPO eCcKoli
10 I/Icf:)cl)/I HI/I; HI:pCJ;IPJIIZI;I;Ie u fna6ble Bubmiorexa LIOK
AUCCOoLHalIH. https://m.edso0.ru/00adcd68
ANEKTPOJIUTHI
11 Honuble ypaBHEHUS peaKIil Bubmiorexa LIOK
yp peakil https://m.eds00.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEICTABICHUM bubnnoreka [JOK
00 3JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
IUCCOLAIIAN
X €CKHe CBOMCTBA COJIEU
13 (:BI;I:I\T/IZI ;II eKI;I:Ta;JIeI/IHI:; 00 e Bubmrorexa LIOK
pedl N https://m.edso0.ru/00add8b2
ANEKTPOJIUTUICCKON TUCCOITUAITTU
14 Ilonstue o ruapoanse cojei Bubmaorexa LIOK
p https://m.edsoo.ru/00add9d4
15 O60061eHre U cucreMaTHu3anus bubmmoreka [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
IIpa eckas padbora Ne 1.
16 «II’)eLI;ITeI;I{IIer :I:I(:ni I/Il\:eHTaJIBHBIX bubmoreia HOK
p https://m.edsoo.ru/00addbfa
3a/1a9»
KonTponbnas padora Ne2 no teme
17 «QJIEKTpOIUTHYECKAs bubmuoreka [IOK
nucconuanusg. XuMu4ecKue https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»
OO01as xapakTepUCTUKA TaJIOTEHOB.
18 XI/II:/[II/IzeXCKI;/I: ZBI())ECE;I; HIE;. a II;M}; IZ Bubmorexa HOK
p P https://m.edsoo.ru/00addfe2
XJIopa
Xmoposogopoxa. ConsHa CIIoTa,
/IOPOBOZIOPOL. T OJIAAA KHCIIOT bubmuoreka [{OK
19 XUMHUYECKHE CBOMCTBA, MOIYYEHHE,

IIPUMEHEHHE

https://m.edso0.ru/00ade104
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[IpakTrueckas padota Ne 2 o Teme

20 «[TonydeHne CONSTHOM KUCIOTHI Bubmorexa LOK
YHCHA . ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTB»
Breruucienus mo ypaBHEHUSIM
21 XUMHYECKUX eal}clpnﬁ €CJIU OJIMH Bubmorexa IOK
PCaKIUIH, A https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BITKE
29 OO61as xapakTepuCTUKa 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
Haxoxnenue cepol u eé bubnnorexa [{OK
23 . :
COEAMHEHHI B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHYECKHE CBOMCTBA CEPBI
CepoBoi0po/1, CTpOEHHUE,
24 (bngnqefmgeﬂn xnllzmqecxne bubmiorexa LIOK
. https://m.edsoo.ru/00ade802
CBOICTBA
Oxcunpl ceprsl. CepHas KUCIIOTA,
25 (1)I/I3I/IIIIIGCKI/II; u XI/II\I/I)I/I‘ICCKI/IG Bubmiorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
MOJTyYEHUSI CEPHOU KUCIIOTHI. bubmuoreka [{OK
26 :
XHUMHUUECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COCTUHEHUSIMU CEPBI
27 Beruucnenue maccoBoil 1oim bu6mmoteka IIOK
BBIX0/1a ITPOIYKTA PEAKLIUH https://m.edsoo.ru/00adec8a
OO6mr1ast XxapakTepruCcTHKa SJIEMEHTOB
VA-rpynmsl. A30T,
pym bubmuoreka [IOK
28 pacmipocTpaHeHue B IIPUPOJIE,

(bu3nUecKre U XUMUYECKHEe
CBOWCTBA

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



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

AMMuak, ero ¢puznyeckue u

bubnunoreka LIOK

29 XMMHUYECKHUE CBOICTBA, I1OJIyYEHHE https://m.eds00.ru/00adf004
Y IPUMEHEHHUE
I1 e O6ota Ne 3 eMe
30 lonyserc avmara, moyscic bumorexa LIOK
YHe - M3V https://m.edsoo.ru/00adf180
€ro CBOIMCTBY
31 A3oTHas KucioTa, e€ Gpu3nIecKkue u bubnunoreka LIOK
XUMHUYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
p | o e B 10K
yAoop ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIECH Cpe/Ibl
COCIMHCHMSIMU a30Ta
®dochop. Okc ocdopa (V
33 (1)00(;[1))0 pHa;IKKII:fJI((i))Ta q)(blzll)an(qellljne u buGnuorexa LIOK
p L https://m.edsoo.ru/00adf68a
XUMHYECKHUE CBOMCTBA, MTOJIYICHUE
Hcnons3oBanue pocdaros B
34 KauecTBE MUHEPATbHBIX bubmuoreka [IOK
ynobpenuii. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTamu
VYraepon, pacrpocTpaHeHIE
35 | FE I()) ); gmgllt)lecgl)deHHHH ’ bubmorexa LOK
PHPOIE, . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOKMCTBA
Oxcunsl yriaeponaa, ux Gu3nIecKue
1 XMMHUYECKHUE CBOWCTBA.
36 DKOJIOTHYECKHUE TPOOIEMBI Bubmorexa LIOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
37 VYronpHas KUCI0Ta U € COHN bubmorexa LJOK
https://m.edso00.ru/00ae006¢c
38 [IpakTuyeckas padora Ne 4 o Teme bu6muoreka [JOK

"[losrydeHue yrieKucsioro rasa.

https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

KavecTBeHHast peakius Ha
KapOoHaT-MOH"

[TepBoHayabHBIE TOHATHUS 00

bubnunorexa LIOK

39 OpPraHUYECKHUX BEIIECTBAX KaK O
p m https://m.eds00.ru/00ae054e
COCIMHEHUSIX YTIIepoJia
40 Kpemuwuii u ero coequHeHus BH6J_IHOTeKa LHOK
https://m.edsoo.ru/00ae080a
[TpakTnueckas padota Ne 5.

a1 Pemenue skcnepuMeHTaIbHBIX bubnnoreka [JOK
3a1ad4 1o reme «Baxneiine https://m.edsoo.ru/00ae0bf2
HEMETAIUIBL U UX COETUHEHUS
AMUHUCTpATUBHAS KOHTPOJIbHAS

42 pabota. KontponpsHas pabora Ne3 bubmmoreka [JOK
o TeMe «BakHelme HeMeTanIbl https://m.edso0.ru/00ae0e18
H UX COEIUHEHU
OO6m1as XxapakTeprucTruKa
XUMHYECKHUX DJIIEMEHTOB —

43 METaJI0B. MeTaninnueckas CBsI3b U bu6mmoteka IIOK
MEeTaJUTNYECKasl KpUCTaJInyecKkas https://m.edsoo.ru/00ae103e
pemérka. PU3nYeCKue CBOMCTBA
METAIIOB
XuMHYeCcKre CBOMCTBA METAIJIOB.

44 DNEKTPOXUMHUYECKUN PsiJL BH@?HOTGKa HOK

N https://m.edsoo.ru/00ael1156
HaIPsDKCHUH METAIIIIOB
OO1u11e criocoObl MOTyYSHHS
MmetauioB. CriaBel. Beruncnenus
45 [0 YPAaBHEHUSIM XUMHYECKUX BH6J?HOTeKa LHOK
N https://m.edso00.ru/00ae1156
peakIuii, €Clii OJIMH U3 PeareHTOB
COJIEPKUT MPUMECH
46 ITousiTre 0 KOPPO3UU METAIIOB Bubmiorexa LIOK
pp https://m.edso0.ru/00ae1278
47 [[lenounble MeTAILITBI bubnmorexa LIOK

https://m.edso0.ru/00ae14b2



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
https://m.edsoo.ru/00ae14b2

48 OKcHUIbI ¥ TUAPOKCUBI HATPUS U bubnunoreka LIOK
Kanus https://m.edsoo.ru/00ael14b2
49 [IenoyHO3eMeNbHBIC METATIIIBI — bubmuorexa [IOK
KaJIbILIMA 1 MarHui https://m.edsoo.ru/00ael15e8
50 BakHeiiime coeIMHEHUS KaJIbIIHS Bubmorexa IOK
https://m.edso0.ru/00ae15e8
51 0606H5€HH6 U CHCTEMAaTU3aLIHS
3HAHUH
52 JKécTkocTh BOMBI M CIOCOOEI €€ bubnunoreka LIOK
YCTpaHECHUS https://m.edso0.ru/00ae1886
IIpakTueckas padora Ne 6 o Teme
53 "}IlzéCTKOCTB BO,II)[LI M1 METOJEI €€ Bubmorexa LOK
" https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bubnunoreka LIOK
54 AmoMuHui https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmmoteka IIOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, THAPOKCUIBI U COJH bubmuoreka [IOK
xenesa (1) u sxemesa (111) https://m.edso0.ru/00ae35e6
58 O06o001IeHe B CUCTEMaTH3 A
3HAHUH
ITpakTuueckas pabora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubmmnoreka HOK
3ajJa4 no teMe «BaxxHenme https://m.edsoo.ru/00ae3de8
METAJIBI U UX COETHUHEHHUS
Brruncnenus no ypaBHEHUSIM
60 XUMUYECKUX PEAKIUi, €CIIH OJUH bubnmnoreka LIOK

U3 pCarcHToOB 1aH B HU30BITKE TN
COACPIKUT ITPHUMECH. Brrancaenus

https://m.edso0.ru/00ae1750



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
https://m.edsoo.ru/00ae1750

MacCOBOM JIOJIM BBIX0JIa TIPOIyKTa
peakiuu

O0001IeHYE ¥ CUCTEMATU3 AU

61 . 1
3HAHUU
KontponbHas padota Ne4 o reme
62 «Baxuenme MeTauibl 1 UX 1
COETUHEHUS»
63 BemectBa u marepuassl B 1 bubmmoreka [JOK
MMOBCEJHEBHOW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE 1 Bu6moteka [JOK
OKpY’Karolllel cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumun B perienun 1 bubnnorexa [JOK
AKOJIOTHYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
O06001IeHNe U CUCTEMATU3 AL
66 3HaHI/IHI; o pas3zeiny <<BemecIiBo " 1 buGnuorexa LIOK
https://m.edsoo.ru/00ae0d0a
XUMHUYECKHUE PEAKIHI
P i . 0606
7 cnrevaman i ) bu6morerc LIOK
H https://m.edsoo.ru/00adb33c
«HeMeTamnnsl ¥ UX COETMHEHUS
P i .
B cucrevansaim snani Mer 1 u6miorera LIOK
H https://m.edsoo.ru/00ad9ch2
U UX COeIMHEHUS»
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



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

IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOW
OBPA30OBATEJILHON ITPOI'PAMMBbI
8 KUIIACC
Kon .
HpoBepsieMOro IIpoBepsiembie Npe1MeTHbIE Pe3yILTATbl 0CBOEHHS! OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yjabTara
1 [To Teme: «IlepBoHaYanbHBIE XUMHUYECKUE TIOHSATHUS)
pPacKpbhIBaTh CMBICII OCHOBHBIX XHMHYECKHX TIOHATHH: aToM,
MOJICKYJIa, XUMHYECKUU SJEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEILIECTBO, CMeCh (OIHOPOJHAsS W HEOJAHOPOJHAs), BaJCHTHOCTD,
OTHOCUTENIbHAs aTOMHAas W MOJIKYJISIpHAs Macca, KOJUYECTBO
11 BEILIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas JOJS XHUMHYECKOTO
JJIEMEHTA B COCIIMHEHUU, MOJISIPHBIN 00BbEM, XMMHUYECKask pPEaKius,
KIacCUPUKAKMSA  pEaklHMi: peakmuy  COCAWMHEHUS, PeaKIuu
pa3NoKEHUs, PEAKIMH 3aMEIICHHs, pEakIuu OOMEHa, 9K30- H
SHJOTEPMHUUYECKHUE PEaKIMH, TEIUIOBON 3 (HEKT peakiuu, pacTBOp,
MaccoBas J10JIsI BEIIECTBA (MPOIEHTHAs KOHIICHTPAIIKsI) B paCTBOPE
12 WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHSATUN u
MIPUMEHATH AT MOHATHS TPU ONUCAHUU BEUIECTB U UX MPEBPAIICHUI
13 HCIONb30BATh XUMHUECKYIO CHMBOIHKY JUIA COCTABICHNs dbopmyn
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIUN
pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHMsS MAacChl BEIIECTB,
14 MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO YUY€HHMs], 3aKOHa
ABorazipo
15 OTIPENIeATh BAJICHTHOCTH AaTOMOB DJJIEMEHTOB B  OHMHapHBIX
COCTUHEHUSX
16 KJIaCCU(PUIIUPOBATh XUMHUYECKUE DPEAKIUU (M0 YHUCIYy U COCTaBY
YUYaCTBYIOIIMX B PEAKIMH BEIECTB, IO TETIIOBOMY P HEKTY)
17 BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIPHYIO U MOJSIPHYIO MAaccChl
BEIIECTB
18 BBIYUCIISITH MAacCOBYIO JIOTI0 XHMHYECKOTO 3JIEMEHTa 1Mo (Gopmyrie
COCMHEHUS,
1.9 BBIYUCIISITH MACCOBYIO JIOJIO BEILIECTBA B pACTBOPE
MIPUMEHSITh €CTECTBEHHOHAYYHBIE METO/IbI TO3HAHUS — HAOTIOACHHE,
1.10 U3MEpEeHUe, MOJEIUPOBAaHUE, OKCIEPUMEHT  (pealbHbId U
MBICJICHHBIN )
2 ITo Teme: «BaxkHeime npeACTaBUTENN HEOPTAaHUUYECKUX BEIIECTB)
21 pPacKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKHX TIOHSTHH: OKCHII,
' KHCJI0Ta, OCHOBaHME, COJIb
29 OMPENENATh MPUHAJJICKHOCTh BEIIECTB K OMPENEIEHHOMY KJaccy
' coeTMHEeHHH 1o popmyiam
2.3 KJIACCU(PUITMPOBATh HEOPTAHMIECKUE BEIIECTBA
24 XapakTepu30BaTh (OMHCHIBATh) OOIMME XUMHUYECKHE CBOWCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKasi OMUCAHUE PUMEPAMHU




2.5

2.6

2.7

3.1

MOJIEKYJIIPHBIX ~ YPAaBHEHHM  COOTBETCTBYIOIIMX  XUMHUYECKHX
peakuuii

IMPOTHO3UPOBATH CBOMCTBaA BC€IICCTB B 3aBHCHMOCTH OT HX
Kaue€CTBEHHOI'0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHUMHUYECKUX
IIPEBPALICHUMI B PA3JIMYHBIX YCIOBUAIX

CIEAOBaTh IpaBWJIaM I[OJb30BAHUS XHMHUYECKOW TMOCYIO0H U
1abopaTopHBIM 000PYIOBaHHEM, a TaKXKe MpaBUJIaM OOpalleHUus ¢
BEILIECTBAMH B COOTBETCTBUU C HMHCTPYKLUUSIMH IO BBIMOJHEHHUIO
71a60PaTOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHUIO U COOMpPAHUIO
ra3zoo0pa3HbIX BELIECTB (BOJOpOAAa U KHUCIOPOJa), MPUTOTOBICHHUIO
pacTBOpPOB C OMpeIes€HHON MaccoBOM JoJiel pacTBOPEHHOIO
BEILIECTBA, MJIAHUPOBATh M MPOBOJIUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PACMO3HABAHUIO PACTBOPOB IMIEIOYEH U KHCIOT C MOMOUIBIO
WHIUKATOPOB (JakMyc, (eHoiTanerd, METUIOPAHK U IPYTHE)

IIPOBOJIUTH PACYETHI II0 YPABHEHUIO XUMUYECKOM pEeaKIIuu

IIo teme: «llepmommueckuit 3akoH u Ilepumonmueckas cucrema
xumuueckux snemeHtoB [[. M. MengeneeBa. CTpoeHue aTOMOB.
Xumunyeckas cBsizb. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUMI: SOpO aTOMa,
JEKTPOHHBIA CJIOM aToMa, aroMHas opOuTalb, PagUyC aTroMma,
XUMHMYECKasl CBA3b, IOJSPHAs W HENOJISIPHAs KOBAJICHTHAs CBSA3b,
JJIEKTPOOTPULIATEIILHOCTG, WOHHAs CBA3b, WOH, KATHOH, AaHWOH,
CTEIIEHb OKUCIIEHUS

3.2

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC 3JICMCHTLI

3.3

3.4

OIMCBIBATh U XapaKTepH30BaTh TabanuHyto hopmy Ileproanueckoit
CHCTEMBI XMMHYECKHX DJIEMEHTOB: pa3jHuaTh TMOHITHS «TJIaBHAs
noarpynna (Arpynma)» u «mobounas mnoarpynmna (brpymma)y,
«MaJble» U «OO0NbIINEe» MEPUOIBI

packpsiBaTh cMbica [lepumoamdeckoro 3akona JI.M. Menneneesa:
JEMOHCTPUPOBaTh IOHMMAHHME IEPUOAUYECKON  3aBUCHUMOCTH
CBOMCTB XUMHNYCCKUX 3JIEMCHTOB oT ux ITOJIOKECHU A B
IIepuonnueckoi cucreme

3.5

3.6

COOTHOCUTh  O0O3HAuU€HHUs, KOTOpble UMEIOTCS B  TabmuIe
«Ilepuognyeckass  cucreMa  XuMu4deckux  dnemeHToB  J[.U.
MenzeneeBa» C YHUCIOBBIMU XAPAKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsl] sapa, OOIee Yucio
3JIEKTPOHOB M PaCHpeIesIEHUE UX M0 3JIEKTPOHHBIM CIIOSIM)

ONpeaAcIATb  CTCIICHb  OKHCJICHHUA  JJICMCHTOB B 6I/IHapHI)IX
COCOANMHCHUAX

3.7

OIPCACIIATL BUJ XUMHYECKOH CBS3H (KOB&J’ICHTH&H u I/IOHHaH) B
HCOPTraHNYCCKUX COCANMHCHUAX

9 KVIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

ITo Teme: «BelecTBO M XUMUYECKasi PEAKIUs)




11

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHSTHH: PacTBOD,
AJIEKTPOJIMTHI, HEAIEKTPOJIUTHI, HIIEKTPOIUTHIECKAsT AUCCOLMAIIMS,
peaKknuy MOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOEe PaBHOBECHE,
oOpaTumblie u HEoOpaTHUMbIe peaxuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIILHBIC peaKIuH, OKHCIIUTEIb,
BOCCTAHOBUTEINIb, OKHCIEHUE U BOCCTAHOBJIECHHUE, aUIOTPOIHS,
amdoTepHOCTh, XHMHUYECKas CBA3b (KOBAJICHTHAs, HOHHAas,
MeTaJuIn4YecKas), KpUCTAUIMYecKas pemeéTKka, CIUIaBbl, CKOPOCTb
XMMHYECKON peaKkiuu

1.2

13

14

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHYCCKHX MMOHATHH H
IMPHUMCHATH OTHU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHm”I

COCTAaBJIATH ypaBHeHI/IFI BHGKTpOHHTHHeCKOﬁ Jucconuanuu KuUCJIoOT,
IIEJIOYEeH U COJICH, MOJIHBIC W COKpAIIEHHBIC YPAaBHEHHS PEaKIHid
HOHHOTO 0OOMeHa

paCKpI)IBaTB CYHIHOCTI) OKHUCIUTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKHI/Iﬁ
MMOCPEJCTBOM COCTABIICHHUS DJIEKTPOHHOIO OajlaHCca ITUX PeaKInii

1.5

IIpOBOOUTDH paC‘IéTH 110 YPAaBHCHUTIO XHUMHYECKOM pC€aKuuu

Ilo temam: «Hemeraruiel 1 ux coeauHeHus» U «MeTaUibl U UX
COCTUHEHUI»

2.1

2.2

XapakTepu3oBaTh  (OMHMCHIBaTh) 0OmMEe W cnenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIECCTB, TIOTBEPKIAST
OMMCaHWE TPUMEpPAMH MOJEKYIAPHBIX M HWOHHBIX ypaBHEHUN
COOTBETCTBYIOIINX XUMHUICCKUX PEAKITUI

COCTAaBJIATH YPABHCHU A peaKHI/Iﬁ, MOATBCPKAAOIUX CYHICCTBOBAHUEC
TeHETHYECKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

2.3

MIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHS,
BO3MO’KHOCTH MPOTEKAHUS XUMUUYECKUX TTPEBPAIICHUI B Pa3TUIHBIX
YCIIOBUSIX

2.4

ClieIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOM TOCYAOH W
nabopaTOpHBIM O00OpPYJOBAaHUEM, a TAKXKe MpaBUJIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSMH TIO BBIOJTHEHUIO
J'Ia60paT0pHBIX XUMHYCCKUX OIIBITOB I1O IMOJYYCHHUIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIEKUCIIOTO Ta3a)

2.5

3.1

HpOBO}II/ITL peaKI_[I/II/I, nonTBepmnafoume KaquTBeHHBIﬁ COCTaB
pPa3MUYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM MYTEM XJIOPHUI-,
Opomun, womua, kapOoHaT, Qocdar, cumukar, cyiabdar,
TUIPOKCUJIUOHBI, KATHOHBI aMMOHHMSI, HOHBI W3YYEHHBIX METAJUIOB,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB

ITo Teme: «XuMHs 1 OKpYKarOIas Cpera

pacKpbIBaTh CMBICII OCHOBHBIX XuUMHYeckux moHatuil: [TIJIK
BEIIECTBA; KOPPO3US METAIIOB

3.2

MPUMEHSITh OCHOBHBIE ONEpAIlUU MBICIUTEIHHON NeATEeIhbHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTHU3aIHIo,
BBISAABJICHUC TMPUYUHHO-CIICACTBCHHBIX CBSI3EN — A1 A3Yy4YCHUSA
CBOWMCTB BEIIECTB M XUMHYCCKHX DPEAKIIM, €CTCCTBCHHOHAYUYHBIC
METOAbI ITO3HAHUSA — HaGHIOIICHI/IC, HU3MCPCHUC, MOACIUPOBAHUC,
AKCTIEPUMEHT (PEaTbHBIA U MBICIICHHBIN )




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

[Tpenmer xumun. Ponb Xxumuu B )XKU3HU YelOBeKa. XUMUSL B CUCTEME HayK.
Tena u BemectBa. PU3HUECKUE CBOMCTBA BEIIECTB. ATperaTHoe COCTOSIHHE
BEIICCTB

1.2

13

[TonsiTue o MmeToAax mo3HaHus B XuMuK. YucTole BeuecTBa u cMecu. CriocoObl
paszeieHus cMecen

ATOMBI U MOJICKYJIBI. Xumuueckue dsaeMeHTbl. CHMBOIBI XHUMHYECKHX
31eMeHTOB. [IpocThie U clioKHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

14

XuMuueckas (1)OpMy.]'Ia. BajleHTHOCTh aTOMOB XHUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocutenpHas aTOMHas macca.
OTHOCHUTENbHAA MOJICKYJIsSIpHast Macca. MaccoBass 70711 XUMHUYECKOTO
9JICMCHTA B COCITMHCHUHN

1.5

KonnuectBo Bemectsa. Monb. MossipHast macca. B3auMocBs3b KOJIM4ECTBA,
Macchl W YHMCIIa CTPYKTYpPHBIX €IMHHUI] BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKHX COCIUHEHUM

1.6

1.7

2.1

dusznyueckrue ¥ XMMUYECKHUE SBICHUS. XUMUYECKasi peakius u e€ MpU3HaKu.
3aKOH  COXpaHEHWS  MacChl  BemecTB.  XWUMHYECKHE  YPaBHCHHS.
Knaccudukanus XuUMHYECKUX  peakuuid  (COENMHEHHUs,  Pa3lIoKEHUs,
3aMeNIeHus, 0OMeHa)

XWMHUYECKUN OKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
npaBuiIaMu paboThl B 1abopaTopuu ¥ NpuéMaMu oOpalieHus ¢ 1a00paTOpHbIM
o0opy/soBaHUEM, U3Y4YEHHE M ONHcaHue (PU3MUECKUX CBOMCTB 00pa3loB
HEOpPraHMYeCKUX BELIeCcTB, HaOdrofeHue ¢u3nueckux (IUIaBJICHHE BOCKa,
TasiHUE JIbJ1a, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIHsI BOJIbI) U
XUMHUYECKHX (TOpeHHe CBEYM, IPOKaJMBaHWE MEJHOM MPOBOJIOKH,
B3aUMOJICCTBUE MeJa C KHUCIOTOW) SIBJICHHM, HAONIOJCHHE M OIHMCAHHE
NPU3HAKOB MPOTEKaHWA XUMHUECKUX peakiuil (pas3liokeHue caxapa,
B3aMMOJICIICTBHE CEpPHOM KHUCIOTHI C XJIOpUIAOM Oapusi, pa3joKeHUe
runpokcuaa meau(ll) mpu HarpeBaHuM, B3aUMOJICHCTBHE JKele3a C paCTBOPOM
commu meau( 1), m3ydenne cnoco0oB pa3iesieHus CMeCei (C TOMOIIBI0 MarHuTa,
¢mIbTpOBaHMe, BhIMApUBAHKUE, AUCTUILUIALMS, XpoMarorpadus), npoBereHue
OUMCTKHM TOBapEeHHOM conM, HaOMIOIEHUE U OIUCaHHe pe3ylIbTaToB
IPOBE/ICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MacChl, CO3/IaHUE
MojieIe MOJIeKYJI (IIapOCTEP>KHEBBIX )

Baxnelmme npencraBuTeNn HEOPraHMYECKUX BEIIECTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kucimopoa — aneMeHT U mpocrtoe
BemiecTBo. Haxoxaenne kucinopoaa B mpupoje, pu3muecKkue U XUMHYECKHUE
cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenue kucinopona. CrocoOb
HOJY4eHHsS KHCIIOpOoJa B JIaOOpaTOpUH M HPOMBIIUICHHOCTH. KpyroBopor
Kuciopoaa B npupoae. O30H — aoTponHast MoAU(pUKAIMS KHCIOPOoaa

2.2

TennoBoil 3¢ (dexkT XUMUYECKOM peakuuu, TePMOXMMUYECKHE YpaBHEHUS,
9K30- ¥ SHIOTEPMHUYECKHE pPeakiuy. TOIIMBO: Yroib U MeTaH. 3arpsi3HeHNE
BO3/1yXa, YCHJICHHE TapHUKOBOTO 3 deKTa, pa3pylIeHHEe 030HOBOTO CIIOS




2.3

Bonopon — anemeHT u mpocroe BemiecTBo. Haxoxmenue Bogopoja B MPHUPOIE,
(GU3MUECKHEe W XUMHYECKHE CBOWCTBA, MPHUMEHEHHE, CIIOCOOBI TOTyYeHUS.
Kuciote! u comu

2.4

Monsipablii 00BEM razoB. PacuéTel 0 XUMHUYECKUM YpPaBHEHHSIM

2.5

2.6

®dusznyeckue cBoiicTBa BoAbl. Boga kak pactBopuTeiab. PacTBOpEIL.
Hacepimennsie 1 HeHACHIIIEHHBIE PACTBOPHI. PACTBOPMMOCTH BeIlleCTB B BOJIE.
MaccoBass 10Ji1 BelmiecTBa B pacTBOpe. XUMHYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Posib pacTBOpoB B MpUPOJE U B KU3HHU YesoBeka. KpyroBopot
BOJBI B TIPUPOJIE. 3arps3HEHHWE MPUPOIHBIX BoJ. OXpaHa W OYHCTKA
MPUPOHBIX BOJ

Knaccudpukanus Heopranuyeckux coemuHeHuil. Oxcuapl. Kiaccudukanus
OKCHJIOB: colieoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIe) U
HecosieoOpaszyromne. Homenkiarypa okcugoB. OU3NMUYECKHEe U XUMHUYECKUE
cBoiicTBa okcuoB. [lonydyeHne okcuaoB

2.7

OcHoBanus. Kiaccudukanus ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknaTypa ocHoBaHnN. PU3NYECKHE U XUMUYECKUE CBOWCTBA
ocHoBaHui. [loydenne ocHoBaHuUM

2.8

2.9

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucior. @usndeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psan aktuBHoctu MetauioB H.H. bekerosa.
[Toxyuyenue kucior

Comu. Homenknatypa coseil. @u3nueckiue U XMMUYECKHE CBOWCTBA COJICH.
ITonyyenue coien

2.10

I'eneTnueckas cBA3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX CO€OUHEHUI

2.11

XUMHUECKUN HKCHEPUMEHT: KaueCTBEHHOE OIpEeeNieHHEe COAEp)KaHUs
KHCJIOpOJia B BO3JyXe, MOJIyueHUE, cOOUpaHue, paclio3HaBaHUE U H3y4eHUE
CBOWCTB KHCIIOPOJ1a, HAOJIIOJICHHE B3aUMO/ICHCTBHS BEIIECTB C KMUCIOPOAOM U
YCIIOBHS BOSHUKHOBEHHSI ¥ TPEKpAIIeHHUs TOPEeHus (TI0)kKapa), 03HAKOMIICHHE C
o0Opa3llaMu OKCUIOB M ONKCAaHME HUX CBOWCTB, MOJy4YeHHE, COOUpaHue,
pacro3HaBaHUE U HU3y4YEHHE CBOMCTB Bopopoia (TopeHue), B3auMOAeHCTBHE
BOZIOpOJA c OKCUJIOM meau(ll) (BO3MOKHO HCII0JIb30BaHUE
BUJICOMaTEpHaIoB), HaOJ0/IeHue 00pa3loB BEUIECTB KOJIMYECTBOM 1 MOJIb,
UCCIIEIOBaHME OCOOEHHOCTEH  pacTBOPEHHMs BEIIECTB C  PA3JIMYHOM
PacTBOPUMOCTBIO, TNPHUIOTOBIIEHHE PACTBOPOB C ONPEAEIEHHONM MacCOBOMN
J07el  pacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBHE BOJIBI C MeETaJUIaMU
(HaTpueM U KajbIlieM) (BO3MOXKHO HCIIOJIB30BAHUE BHJICOMATEPHAIIOB),
OTIpe/ielIeHue pacTBOPOB KHUCIOT M UIENOYeH € IMOMOIIbI0 HMHIAMKATOPOB,
UCCIIEIOBaHHE OO0pPa3I[0B HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJroleHne W3MEHEHHsT OKPACKM MHIMKAaTOpPOB B pacTBOpax KHUCIOT H
nienouel, uzyuenue Baumozeiicteus okcuna meau(ll) ¢ pacrBopom cepHoit
KHACJIOTBI, KHCIOT C METaUlaMH, pPEaKUUHd HeWTpaau3aluu, I[OoIydYeHue
HEpaCTBOPHMBIX OCHOBaHWil, BBITECHEHHWE OJHOTO MeTajla JPYTUM H3
pacTBopa coJid, pelieHne HKCIePUMEHTAIbHBIX 33/1a4 10 TeMe «Bakneiimume
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI

Ilepronnueckuii 3akoH u [lepruonanueckas cucteMa XUMUYECKUX JIEMEHTOB
H.N. Menneneea. CTpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBble MONBITKM KIACCU(PUKALMK XUMHUYECKHUX 3JeMEeHTOB. [loHsATHE O
Ipynnax CXOAHBIX 3JEMEHTOB (ILEJOYHbIE U IIEIOYHO3EMEIbHbIE METaJlbl,




3.2

3.3

rajJioreHbl, UHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpble 00pa3yloT amQoTepHbIE
OKCHUAbI U THAPOKCHUIBI

IIepuonnueckuii 3axoH. Ilepuoaudeckass cUCTeMa XUMHUYECKHMX 3JIEMEHTOB
HA.N. MenneneeBa. KoporkomepuomHas # JJIWHHONEPHOIHAS (OPMBI
IIepuonnueckoit cucrembl xumudeckux dnemeHtoB .M. Menneneesa.
ITepuonst u rpymnmbl. U3NYECKUI CMBICT MOPAJKOBOIO HOMEpPA, HOMEPOB
nepuoja U rpynibl JJIEMEHTa

Crpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnexkTponbl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepuonnueckoii cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTa 10 ero nojoxkeHuto B [lepuoguyeckoii cucteme .. Menneneena

3.4

3aKOHOMEPHOCTU M3MEHEHHsI paJnyca aTOMOB XHMMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOWMCTB IO TpPYIIaM U IEPUOJAM.
3nauenue [lepuoguueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMHYECKUX
AJIEMEHTOB ISl Pa3BUTUs HayKu W npakTuku. [[.1. MennaeneeB — y4€Hblid U
rpaKJIaHUH

3.5

3.6

3.7

9 KJIACC

Xumuyeckasi cBs3b. KoBaseHTHas (MOJisipHAsi M HEMOJSIPHAs) CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMHUYECKUX 3JIEMEHTOB. MloHHAas CBA3b

Crenens okucieHus. OKHCINTEIIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm
OKHCJICHUS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4YE€HHE O0pa3loB BEIIECTB METAJIOB U
HEMETAaJUIOB, B3aMMOJICHCTBHE TMIPOKCUAA IIUHKA C PacTBOpaMU KHUCIOT U
LIEeJI0YEH, IPOBEIEHNE OIBITOB, WILTIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakIiii (ropeHue, peakliuu pa3aokKeH s, COSAMHEHUs])

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

1

BemiecTBo 1 XuMuueckas pcaKknusi. HOBTOpeHI/Ie
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[lepnonnueckuii 3akoH. Ilepuoguyeckas cucremMa XUMHUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMUYECKUX DJIEMEHTOB MEPBbIX TPEX NEPHOJOB, Kallds, KalblUsi U HX
COEJIMHEHUN B COOTBETCTBUM C TOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit
CHUCTEME U CTPOECHUEM HUX aTOMOB

1.2

CTpoeHune BeIIeCTBA: BUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATIIUYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKON
peméTKn W BUJAa XUMHUYECKOW cBs3u. Kraccudukamuss U HOMEHKIATypa
HEOPraHMYECKUX BEIIeCTB (MEXIyHapOJIHAs U TpUBHUATbHAs). XUMHUYECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBbIM KJIacCaM HEOPTraHUYECKHUX
COEIMHEHU I, TCHETUYECKAS CBSI3b HEOPraHMYECKUX BEIIECTB

1.3

Knaccudukanus XuMUYeCKHX peakiui 1Mo pa3IuyHbIM NMpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKlMU BEIIECTB, MO TEIIOBOMY 3(ddexTy, no
U3MEHEHUIO CTETICHeH OKHMCIICHUS XUMHUECKUX 3JIEMEHTOB, 110 00paTUMOCTH,
[0 Y4Y4acTHIO KaTauu3aTopa). OK30- U DHJIOTEPMHUYECKHE pEaKIHH,
TEPMOXUMHUYECKUE ypaBHEHU. [IOHATHE O CKOPOCTH XUMUUYECKOU PEAKLIUU
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[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsatue o
TOMOTEHHBIX M TETepOreHHBIX peakiuix. I[loHsTHEe 0 XHMHYECKOM




1.5

paBHOBecuH. (DAKTOpPbI, BIMSIIONIME HA CKOPOCTh XMMHMYECKON peakuuu U
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS

OKHCITUTENIEHO-BOCCTAHOBUTENFHBIC ~ PEAKIMU,  JJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHUE ypaBHEHHUI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUM C HMCHOJIB30BAHUEM METOJA
3JIEKTPOHHOTO OanaHca

1.6

Teopus MEKTPOTUTUYECKON TUCCOLUALMU. DIEKTPOIUTHI U HEIJEKTPOJIUTHI.
Karuonsl, annonsl. MexaHu3m JUCCOLMALIMY BELIECTB C Pa3INYHbIMU BUAAMU
XuMH4eckoi cBsi3u. CreneHs quccouranuu. CUIbHBIC U CIIa0ble AIEKTPOJIUTHI.
Peaknyn noHHOTO OOMeHa. Y CIIOBUS MPOTEKAHUS PeaKIMii MOHHOTO OOMeHa,
MIOJIHBIE M COKpAUIEHHbIE MOHHBbIE ypaBHEHUs peakuuid. CBOWCTBA KHUCIOT,
OCHOBaHMM U CcoJied B CBETE IMPEACTaBICHUM 00 3IIEKTPOIUTHYECKON
nuccormanuu. KauectBeHHble peakiini Ha HOHbL. [IoHsTHE O rUApOIN3E conen

1.7

XUMHUYECKUH HKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTAJUTMYECKHX
pPEIIETOK HEOPTaHMYECKUX BEIECTB — METAUIOB M HeMeTauioB (rpadura u
arMasa), CJI0XKHBIX BELIECTB (XJIOPHA HATPHS); UCCICJOBAaHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOW pPEaKIHH OT BO3ACUCTBHUS PA3IUYHBIX (DaKTOpOB;
UCCJIEIOBAaHHE  3JIEKTPOIPOBOJHOCTH  PAacTBOPOB  BEINECTB,  IpoIecca
JUCCOLMAUY  KUCIIOT, INeNoYel M comedl (BO3MOXKHO HCIOJIb30BaHUE
BU/ICOMATEPHAJIOB); TIPOBEACHUE OMNBITOB, WLTIOCTPUPYIOIIUX IPU3HAKU
IPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHHE 0CajKa, BbIIEICHHE rasa,
00pa3oBaHUE BOJIBI); OMBITOB, MJUIIOCTPUPYIOLUIMX TPHUMEPHI OKHCIHTEIBHO-
BOCCTaHOBUTENBHBIX peaklUii (TOpeHHe, peakuu pa3ioKeHNs, COeTUHEHNU);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI KaueCTBEHHBIX
peaKIII/II\/JI Ha MOHBI; pCHICHUC OKCIICPUMECHTAJIBHBIX 3a1a4

HewmeTannel 1 UX coeaMHEHUS

2.1

OO0mass xapakrepucTuka ramoreHoB. (OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHue M (uU3MUEecKHe CBOICTBa
MPOCTHIX BEIIECTB — TaJIOT€HOB. XMMHUYECKHME CBOMCTBAa Ha IPHUMEpPE Xjopa
(B3auMoJielicTBUE C MEeTalllaMi, HEMETaJUIaMH, LIeJ104aMH). XJI0POBOJOPO/I.
ConsiHasg KHUCIIOTa, XUMHUYECKHE CBOICTBA, TMOJyY€HHUE, NPUMEHEHUE.
JelicTBue XJiopa M XJOPOBOJOPOJA HAa OPraHU3M 4YeJjoBeKa. BaxkHeimue
XJOPUBI U UX HAXOXKJACHHE B IPUPOJIE

2.2

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynnsl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTeNeHN OKucaeHnss. CTpoeHue 1 (U3NIeCKre CBOMCTBA
IPOCTHIX BEIIECTB — KHCIOpPOJa U Cepbl. AJUIOTPOIHBIE MOAM(DUKALNU
KHCJIOpOJa U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOEHHE,
¢u3nueckue M XUMHUECKUe CBOHCTBA. OKCUABI Cephbl KaK IMPEACTaBUTEIH
KHACJIOTHBIX OKcHIOB. CepHasi KHCIO0Ta, PU3NIECKUE U XUMHUECKUE CBOWCTBA
(oOmre kKak MpeacTaBUTENS Kilacca KUCIOT U cnenuduyeckre). XuMHUUECKUE
peaKIny, JeXalue B OCHOBE IMPOMBIIUICHHOTO CIIOCO0a MOydeHHsI CEPHOM
kucioTsl. [Ipumenenue. Comu cepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxmeHune cepsl 1 €€ COCSTUHEHNH B IPUPOJe. XUMUYIECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpe/ibl COeNUHEHUSIMU Cepbl (KUCIOTHBIE JTOMKIH,
3arpsi3HEHHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHS

2.3

OO6mas xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIE CTEMEHU OKHCIEHUs. A30T, pacIpoCTpaHCHHE B
npupoe, pu3nuecKue 1 XuMUIecKkre cBoiicTBa. KpyroBopor a3ora B mpupoze.
AMMHak, ero (QusMuecKue W XUMHYECKUE CBOMCTBA, TMOJIyuYeHHE U




npuMeHeHue. CoiaM aMMOHUS, UX (U3MYECKHME M XHUMHUYECKHE CBOMCTBa,
npuMeHeHre. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THas KMCIIOTa, €€
HoJy4yeHue, pusnueckue 1 XMMUYECKre CBOMCTBA (00IMe KaK MpeIcTaBUTENs]
Kjacca KUCIOT U crnenupuueckue). lcrnonp3oBaHue HUTPATOB M COJIei
aMMOHHSI B KaueCTBE MHUHEPaJIbHBIX yJ0OpeHuil. XUMHUECKOe 3arps3HEeHue
OKpYXKarolllel Cpelpl COETMHEHUSIMU a30Ta (KUCIOTHBIE J10XK/U, 3arpsi3HEHNE
BO3/1yXa, I0YBbI U BOJIOEMOB)

2.4

2.5

2.6

®docdop, ammorponHbie Moaudukamu Gocdopa, puznueckre 1 XUMHIESCKUE
ceoiictBa. Oxcun Qochopa(V) u dochopHas kuciora, QGuU3NUECKUE H
XMMHYECKHE CBOWCTBa, mosydeHue. Mcmonb3oBanue ¢ochaTtoB B KauecTBe
MHUHEPAIbHBIX YA00pEHHA

OO6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnsl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUA. YTIEpOA, aIOTPOIHbIE
Moau(UKaMK, pacpoCTpaHEHUE B TpHpoJae, (QU3HUYSCKUE U XHUMHUYCCKUC
cBoiictBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoae. Okcubl yriaeposa,
ux (1)H31/I‘~ICCKI/IC U XUMHUYECCKUEC CBOfICTBa, ﬂeﬁCTBHe Ha KHMBBIC OPraHU3MBbI,
MOJy4YeHHUE U IPUMEHEHHUE. DKOJIOTUYECKUE MPOOIEeMbl, CBI3aHHBIE C OKCUIOM
yraepona(lV); rumore3a 11006ambHOTO TOTEIUICHHUS KJIMMATa; IMAPHUKOBBIN
addext. YronpHas kuciora U e€ coiM, UX (QUINYECKHEe U XUMHUYECKHE
CBOICTBa, Mony4yeHue U npuMeHeHue. KauectBeHHas peakuus Ha KapOOHAt-
noHbl. Mcnonb3oBanue kKapOOHATOB B OBITY, MEAUIMHE, TPOMBIIIIICHHOCTH U
CEJIbCKOM XO3511CTBE

HepBOHa‘-IaJ'[BHBIG IIOHATUSA 06 OpFaHquCKHX BCHICCTBAX KaK O COCIUHCHUAX
yriaepoaa (MeTaH, 5TaH, STWIEH, alleTWUJIeH, DTaHOJ, TJIHIIEPUH, YKCyCHas
kuciorta). Ux coctaB m xumuueckoe crpoeHue. [lonsarue o Ouosornuecku
BaXHBIX BEIECTBAX: XHpax, OelKax, yrieBoJax — U HX POJHU B >KU3HU
YyejaoBeKa. MarepuaibHOE E€OUHCTBO OPraHWYECKMX M HEOPraHMYECKUX
COCJIMHEHU U

2.7

2.8

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IOJIyY€HUE U
npuMeHeHue. CoeanHeHHst KpeMHuUs: B npupoze. O0mue npeactaBieHuss o0
okcuze kpemuus(1V) n kpemaueBoit kucnote. CUIMKAThL, UX UCIIOJIIb30BAHUE
B ObITY, MEOUIMHE, TPOMBIIUIEHHOCTH. BaxkHelme cTpouTeabHbIE
MaTepuayibl: KepaMmHKa, CTEKJIO, IIEMEHT, OeTOH, *xene300eToH. [IpoGiemsl
0€30I1aCHOTO HCIIOJIb30BaHMs CTPOMTEIbHBIX MaTepPHaJOB B IMOBCEIHEBHOM
KU3HU

XUMHUYECKUH JKCIIEPUMEHT: U3y4eHHe 00pa3lloB HEOPTaHWYECKHUX BEIIECTB,
CBOICTB COJISIHOM KHCIIOTHI; MPOBEIEHNE KAUeCTBEHHBIX PEaKIUili Ha XJIOPHUI-
WOHBI W HAONIONEHNE TPHU3HAKOB HMX IPOTEKAHUS; OIBITHL, OTPAXKAIOIINE
buznYecKre U XUMUYECKHE CBOMCTBA TAJIOTCHOB M UX COeIMHEHUH (BO3ZMOKHO
WCTIOJIb30BaHUE BHICOMATEPUANIOB); O3HAKOMIICHHE C 00pa3liaMH XJIOPHIOB
(raloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl M €€ COeAMHEHUSIMU
(BO3MOXXHO HCTOJB30BAHUE BHUICOMATEPUATIOB); HAOIIOJEHUE TIpollecca
oOyrauBaHuUs caxapa MoJl AeWCTBUEM KOHIICHTPUPOBAHHOW CEPHON KUCIOTHI,
M3y4eHUE XUMUYECKUX CBOMCTB pa30aBIIEHHON CEPHOM KHCIIOTHI, TPOBEICHHE
Ka4eCTBEHHON peakluu Ha Ccynb(ar-uoH M HaONIOJeHHE TNpU3HaKa e&
MIPOTEKAHUST; O3HAKOMJICHUE ¢ PU3NUECKIUMH CBOMCTBaMH a30Ta, (hochopa u ux
COCMHEHUN (BO3MOXHO HCIOJIB30BaHUE BHJICOMATEpHANIOB), OOpa3laMu
a30THBIX U (HochOpHBIX YA0OpEHHUH; TTOTyIeHUE, COOMpaHUE, pacliO3HaBaHUE
U U3YYCHHE CBOMCTB aMMHaKa; MPOBEJACHUE KAaUeCTBEHHBIX PEAKIUil HA MOH
amMMoHMsIT U (ochaT-MOH M HU3yYEeHUE TMPHU3HAKOB HX MPOTEKaHMUS,




B3aMMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbIO (BO3MOYKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); H3yYEHUE MOJCNICH KPUCTATTMYECKUX
pemérok anmaza, rpaduta, ¢yIepeHa; O03HAKOMIIGHHE C IPOIECCOM
a1copOIMK pacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM
MIPOTHBOTa3a; MoJlydeHue, coOupaHue, pacro3HaBaHUE M M3YYCHHE CBOWCTB
VIICKUCIIOTO Ta3a; MPOBEJACHHE KAaYeCTBCHHBIX PEaKIMid Ha KapOOHAT- u
CUJIMKAT-UOHbI M M3YYCHUE NPU3HAKOB MX IPOTEKAHMS; O3HAKOMJICHHE C
MPOJYKLIHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIbHBIX
3a7a4 1o Teme «BakHele HeMeTaulbl ¥ X COCIHMHEHMS))

MeTamisl ¥ BX COCIUHECHUA

3.1

OO0wast XapakTepuCTUKAa XUMHUYECKHUX 3JIEMEHTOB — METaNIOB Ha OCHOBaHWUU
ux nosiokeHus B llepuogmyeckon cucremMe xumuyeckux snemeHToB JI.U.
Menneneesa u ctpoenust atroMoB. CTpoeHHre MeTaIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTalsIMdyecKass pemeérka. OJIEKTPOXUMUYECKUH Pl
HaNpPsUKEHUN METAIUIOB

3.2

3.3

duznyeckue U XMMHUYECKHe cBoiicTBa MeTamioB. OO0IIue crioco0bl MOIydeHus
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITIOCOOBI 3aIITUTHI UX OT
koppo3uu. CruiaBbl (CTaib, YyryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE
B OBITY U IPOMBIIIJIEHHOCTH

[[{enounble MeTasuibl: nonoxeHue B llepuognueckoil cucteMe XMMHUYECKUX
anemeHnToB .M. MenzeneeBa; CTpOCHHE UX aTOMOB; HaXO0XIEHUE B IIPUPOJIE.
du3nyecKkue U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcubl
U TUAPOKCHUABI HATpUAd W KaJlvsd. HpI/IMeHeHI/Ie IISJIOYHBIX METAJIJIOB U HUX
COEIMHEHU I

3.4

[llenoyno3eMenpHBIe METAIBl MarHuii W KalbIUM: IIOJIOXKCHHE B
[Iepnognueckoit cucreme xumudeckux oanemeHtoB JI.MI. Menneneesa;
CTPOEHUE UX aTOMOB; HaxOXKJeHUE B mpupoje. Pu3ndyeckue U XMMHUECKUE
CBOMCTBa MarHusi M Kajublius. BakHeillne coenuHEeHHs] Kalblus (OKCHI,
TUAPOKCHU, colin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AnromuHui: nonokenue B [lepronndeckoil cucreMe XMMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa; cTpoeHHE aToMa; HaxoxKJIeHue B npupone. dusnueckue u
XMMHYECKHE CBOICTBAa amioMuHMA. AMQOTEpHbIE CBOWCTBA OKCcHAa H
TUIPOKCU]IA ATTFOMUHUS

Keneszo: nonoxenue B [lepnoanueckoi cucteMe XuMuieckux snementos J1.1.
MenzeneeBa; CTpoeHHE aToMa; HaxoxaeHue B mpupone. Dusmueckue u
XUMHYECKHE CBOMCTBa sxene3a. Okcuabl, THApokcuasl U conu sxenesa(ll) u
xenesa(lll), ux cocras, cBOWCTBA U TOTyueHUE

3.7

XUMUYECKUH IKCTIEPUMEHT: O3HAKOMIIEHUE C 00pa3iiaMy METaJJIOB U CIIJIaBOB,
UX (U3NIECKUMH CBOWCTBAMU; W3YYCHHE PE3YJIbTATOB KOPPO3UH METAILIOB
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB), ocoOeHHocTeH
B3aUMOJICCTBUSL OKCHJA KalbllUs W HATpUs C BOAOW (BO3MOXHO
UCIIONIb30BaHUE BUIEOMATEPUAIIOB); MCCIEAOBAHUE CBOMCTB KECTKOW BOJIBI;
mporiecca TOPEHHUsl JKele3a B KHCIOpoAe (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB); IPU3HAKOB NIPOTEKAHMSI KAUECTBEHHBIX PEAKIIMI HA MOHBI
(Maraus, Kamelws, amomuaus, nuaka, sxenesa(ll) u xenesa(lll), mexu(ll);
Ha6JIIOI[eHPIe " OIIMCaHUC MPOUCCCOB OKpallIMBAHUA IIJIAMCHU HOHAMU HATpPUA,
Kaduss W Kaublusd (BO3MOXHO  HCIIONIB30BaHHE  BHUICOMATEPUAIIOB);
uccieioBaHue aM()OTEpHBIX CBOWCTB TMJIPOKCUAA ATIOMHHHS M THIPOKCHIA




4.1

UHKA, pCHICHUEC SKCIICPUMEHTAJIBHBIX 3aJ1a4 110 TEMC «BaxHeHmme MeTallIbl
N UX COCOAUHCHUA)

XHUMHS U OKpYXkKarolas cpena

HoBsie maTepuansl 1 TeXHOJIOrMU. BellecTBa 1 Marepualibl B OBCEIHEBHOMU
JKU3HU YeJIoBeKa. XUMUA U 310poBbe. be3omacHoe ucnoap30BaHruEe BEUIECTB U
XUMUYECKUX peakiuil B ObiTy. IlepBast momolb Npu XUMHUYECKUX OXKOTaxX U
OTpPaBJICHUSIX

4.2

4.3

OCHOBBI ~ JKOJOIMYECKOHM  I'PAMOTHOCTH.  XHUMHYECKOE  3arpsA3HCHHE
okpyxatoieit cpensl IIJIK. Ponb xumun B pelieHHH 9K0JIOTMYECKUX TPOOIIEM.
[TpupoaHble MCTOYHUKHU YIJIEBOJOPOJOB (Yroiib, IPUPOAHBIN ras, He(Th),
IPOAYKTHI MX NIEpepabOTKH, UX POJIb B OBITY U MPOMBIIUIEHHOCTH
XUMUYECKUH SKCTIEPUMEHT: U3yu€HUE 00pa3lioB MaTepUaoB (CTEKIIO0, CIIABbI
METAaJUIOB, TOJUMEPHbIE MaTepHUaIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

1

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpa3zoBanusi Ha ocHoBe PT'OC

IIpencrasnenue:

1.1

0 TI03HABAEMOCTH SBIICHHI npupoabl, IMOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XMMHYECKOMH HAyKH KaK obnactu COBpPCMCHHOT'O
€CTECTBO3HAaHHUsA, KOMIIOHCHTA O6H.[CI>1 KYJIBTYPBI U HpaKTquCKOfI
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6HICCTBa;
INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHBIX METOAAX IIO3HAHUSA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHUE HCIOJIb30BAaTb MOJACINU  IJIA
00BIACHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMCHHBIMH TEXHOJOTHSIMHU, OCHOBAHHBIMH Ha JOCTHIKEHHSIX
XUMHUYECKOH HAYKH, YTO IO3BOJUT OOYYAIOIIUMCS PacCMaTPHUBAThH
XUMHIO Kak cdepy cBoeil Oyaymeidl mpodeccnoHanbHOM
NESATSIIbHOCTH W CHeJIaTh OCO3HAHHBIA BBIOOP XUMHH Kak
npoUIBLHOTO TMpeAMeTa MpH TepexoJe Ha YPOBEHb CPEIHEro
ob1ero oopa3oBaHus

Brnanenue cucreMod XMMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH
CUCTEMY XMMHUYECKUX 3HAHUM, KOTOPast BKIIOYAET:

2.1

BOKHEUIINE XUMHMUYECKUE TOHATHUS: XUMHUECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOJAHAs CMECh, OTHOCHTEIbHBIE AaTOMHAs U MOJIEKYJISIpHAs
Macchbl, KOJMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MOJIPHBIM
00BEM, OKCHJ, KHCIOTAa, OCHOBAaHUE, COJIb (CpemHsisl), XMMHUECKas
peaKuMs, peakUUu COCOUHEHHS, PEAKIUM PA3JIOKEHMs, peaKluu
3aMellleHus], peakiui oOMeHa, TeroBoM 3((deKT peakuuu, 3K30- U
SHIOTEPMHUUYECKUE PEAKIIMU, PACTBOP, MAcCOBasl J10JI1 XUMHUYECKOTO
JlIeMEHTa B  COEIMHEHHMM, MaccoBas JIOJIi W IPOLIEHTHAas
KOHIIEHTPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, MJIEKTPOHHBIN CII01
aToMa, aTOMHas OpOHUTalb, PaJUyC aTroMa, BaJEHTHOCTb, CTENEHb
OKHCIIEHMSI, XUMUYECKas CBA3b, JIEKTPOOTPULIATEIbHOCTD, TIOJISIPHAs
U HEMOJISipHAs KOBAJICHTHAasl CBsI3b, MOHHAs CBS3b, METAJUIMYECKast
CBS13b, KpUCTAJUINYECKAS PEIIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHAs1), MOH, KaTHOH, aHHOH, 3JIEKTPOJIUT U HEIJIEKTPOJIUT,
ANIEKTPOJIMTUYECKAsl JAUCCOLMALUS, peaKkIMd HOHHOTO OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKUCJIEHUE U BOCCTAaHOBJIEHME, 3JIEKTPOJIM3,
XMMUYECKOE pPAaBHOBECHE, OOpaTUMble M HEOOpaTHMBbIE pEaKLuy,
CKOpOCTb XUMHMUYECKOM peakuuu, kartanusatop, IIJIK, xopposus
METAJUIOB, CIUIABbI




2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XUMHM: 3aKOH COXPAHEHHUS Macchl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IIOCTOSHCTBA
COCTaBa, 3aKOH ABOIaJipo

2.3

3.1

TEOpHUNn XUMUU: ATOMHO-MOJICKYJIsIpHasd TEOpUs, TEOpU
3H€KTp0JII/ITI/I‘-IeCKOI>'I Jucconnuanumn

Biianenne ocHOBaMM XMMUYECKON I'PaMOTHOCTH, BKJIFOYAIOLLIEH :

YMEHHE TMPABWJIBHO WCIIONB30BaTh HW3YYCHHBIE BEIIECTBA W
MaTtepuaibl (B TOM YHUCIIE MUHEpalbHbBIC yTOOpEHUS, METaJUIbl U
CIUTaBbl, TPOAYKTHI TMEPEpPadOTKH  TPUPOTHBIX  HCTOYHHKOB
YTJIEBOOPOAOB (yIJIsi, MPUPOIHOTO Ta3a, HeTH) B OBITY, CEILCKOM
XO35ICTBE, Ha TMPOU3BOJCTBE M TIOHMMAaHWUE 3HAYCHHS JKHUPOB,
OeJKOB,  YIJICBOJOB JIIsi  OpPraHM3Ma  YEJIOBEKA;  YMCHHUE
MPOTHO3MPOBATh BIUSHHUE BEIIECTB M XMMHUYECKUX IPOIECCOB HA
OpraHu3M 4YeJI0BEKa U OKPYKAIOIIYIO IPUPOTHYIO CPEIY

3.2

3.3

YMEHUE UHTErpUPOBaTh XMMUYECKHUE 3HAHUS CO 3HAHUSIMHU JIPYTUX
y4eOHBIX IPEIMETOB

HaJINYME ONbITa pabOThI C Pa3IMYHBIMU HCTOYHUKAMHU HH(POPMALIUU
[0 XUMHUM (Hay4yHasi U Hay4yHO-NIOMYJISIpHAas JHUTepaTypa, CIOBapH,
CIPAaBOYHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATb I/IH(1)OpMaI_II/IIO O BCIICCTBAX, HX
MNpEBpaAlICHUAX W  MMPAKTHYCCKOM  IIPUMCHCHHUHN u YMCHHUC
HCIIOJIB30BAaTh €€ AJI PCIICHU A y‘IC6HO'HO3HaBaTeJ'IBHBIX 3aJa4d

Bnanenne ocHOBaMM MOHATHMHOIO ammapara U CHUMBOJUYECKOTO
A3bIKa XUMHHU JJIS1 COCTaBJIEHUSI (OPMYJI HEOPTraHUUECKUX BEILECTB,
YPaBHEHHH XMMHMUYECKHX pEaKkUMi; OCHOBAMHU XMMHUYECKOHN
HomeHkJarypsl (IUPAC u TpuBHanbHOi)

YMeHue o0bsICHITH CBS3b MOJOXKEHUs 31aeMeHTa B [lepuoanueckoi
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHS AaTOMOB
XMMHYECKHX DJEMEHTOB (COCTaB M 3apsj s1pa, oOllee 4YHUCIOo
AJIEKTPOHOB), PACHpPEIEICHUEM 3JIEKTPOHOB IO HHEPreTUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KIS U KaJIbLUs

[IpencraBienne O  NEPUOJWYECKON  3aBUCUMOCTH  CBOWMCTB
XUMHUYECKUX JIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPUIIATETHHOCTS ),
HpOCTLIX N CJIOXHBIX BCIICCTB OT IIOJOXCECHUA DJJICMCHTOB B
[lepuonnueckoir cucreme (B MajblX [EPUOAAX U TJIABHBIX
MOATPYIINAX ) ¥ JIEKTPOHHOTO CTPOCHUS aTOMa

YMmenue kiaaccuumpoBarh:

7.1

XHUMHUYCCKHUEC 3JICMCHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCAKIINU

YMeHue Onpeacirh:

8.1

BAJICHTHOCTDb U CTCIICHB OKHCJICHUA XUMHUYCCKUX 3JICMCHTOB, 3apAal
HOHa

8.2

BHUJl XUMHUYECKON CBA3M U THUIl KPUCTAUIMYECKOU CTPYKTYpHI B
COCIMHEHUAX

8.3

XapaKTep cpeibl B BOJHBIX pacTBOPax BeUIeCTB (KUCIOT, OCHOBAHUM)

8.4

OKHCIIUTECIIb U BOCCTAHOBHUTCIIb




YMeHne xapakTepu3oBath (GU3HMUECKUE U XUMUYECKUE CBOMCTBA:

MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJIOpPOA, TpaduT, anmas,

9.1 KpemMHu#, azor, docdop, cepa, XJop, HATPUH, Kalwii, MarHui,
KaJIbIIM, aTFOMHHHH, JKEJIE30)
CJIOKHBIX BEIIECTB, B TOM 4YHCJI€ WX BOJHBIX pPacTBOPOB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHABI H THIAPOKCHJIBI
9.2 mertamwioB |I-A rpymnm, amromunms, meau (I1), munka, xenesa (Il u
I11), okcunst yrnepona (11 u 1V), kpemuus (1V), azota u pocdopa (111
u V), cepol (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,
docdopHasi, yroibHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOWCTBAa BEHIECTB B
9.3 3QBHCHMOCTH OT HX COCTABa M CTPOCHWS, NPUMEHEHHE BEIIECTS B
3aBHCHMOCTH OT HX CBOWCTB, BO3MOXKHOCTh IPOTCKAHHS
XUMHUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX
10 YMeHHe COCTaBIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS PEaKIIHii,
B TOM YHCJIE:
10.1 peaKkIii HOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
(Tpyrimm) HEOPraHUYECKUX BEIECTB
104 MOITBEPKTAIONINX TCHETUYCECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHHe BRIYUCIIATE (TPOBOIUTH PacUEThl):
111 OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIO0 XUMHYECKOTO DJIEMEHTA B COSIMHCHIH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 [0 ypPaBHEHUSM XHMHYECKUX PEAKIUH W HAXOJHUTh KOJIUYECTBO
BellecTBa, 00BEM U MacCy peareHTOB WM MPOYKTOB PEaKIIuU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAy4YHOTO To3HaHus (HabmoaeHue,
191 HU3MEepeHHe, IKCIIEPUMEHT, MOJICIIMPOBAHNIE) TIPU U3YUCHUH BEIICCTB
U XUMHYECKHUX SIBIICHUH; yMeHuEe C(hOpMyIHpOBaTh MpoOIeMy H
MPEIOKUTE IYTH €€ PEIICHUS
192 Oe3omacHOi pabOThl ¢ XMMHYECKMMH BEIIECTBAMU, XUMHUYECKOM
MOCY/I0H M JIa0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUIaMu 0e301macHoTo obpareHus c BEII[ECTBAMH,
UCIIONIb3YEMBIMU B MMOBCEAHEBHOW JKU3HU, IPABIIIAMU MTOBEACHUS B
123 [EJSIX COSPEKCSHHS 370POBhSI H OKPYXKAIOIICH MPUPOIHON CPEIIbI;
MOHMMaHKe Bpe/a (OMacHOCTH) BO3ACHCTBUS HA )KUBBIE OPTaHU3MBbI
oTpeICIEHHBIX BEIIIECTB, CITI0c000B YMCHBIIICHUS u
MPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS
13 Hannuue mpakTH4eCKUX HABBIKOB TUTAHUPOBAHUS U OCYIIECTBICHUS
CIEYIOMNX XUMHUYECKUX IKCIIEPUMEHTOB:
W3ydyeHue W  omnucaHue  (GU3MYECKUX  CBOMCTB  BEIECTB;
13.1 03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHYECKUMU SIBIICHUSIMU; OTIBITHI,
WUTFOCTPHUPYIONTHE TPU3HAKHN TPOTEKAHMS XUMHUECKUX PEAKITHMA
13.2 M3y4eHHUe CIIOCOOOB Pa3CICHHs CMeCei




13.3

13.4

MOJYyYCHHE KHUCJIOpOoAa W H3YYEHUE €ro CBOWCTB; IOJy4YCHUE
BOJIOPO/Ia U U3YUYECHUE €r0 CBOMCTB; MOJIYYEHHUE YTIEKUCIIOro ra3a u
W3yYCHUE €ro CBOWMCTB; MOJy4YEHHE aMMHaKa W H3YyYECHHE €ro
CBOMCTB

IIPUTOTOBJICHUE DPACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed
pPacTBOPEHHOIO BEILECTBA

135

MIPUMEHEHHE WHIUKAaTOPOB (;rakmyca, METHJIOpaHkKa u
denondranenna) s ONMpeNeICHHs] XapaKkTepa Cpeibl B pacTBOpax
KHUCJIOT U IIeI0Yel

13.6

WCCIIC/IOBAHUE U ONKMCAHUE CBOWCTB HEOPraHUYECKUX BEILECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3AUMOJEUCTBHSI KUCIIOT C METAJUIAMH,
OKCHJIaMH  METAJUIOB,  pPacTBOPUMBIMM W HEPaCTBOPUMBIMU
OCHOBaHUSIMH, COJISIMU; IOJIYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHWE OJIHOIO MeTajula JPYrMM M3 pacTBopa COJIM;
uccieioBaHne aM(pOTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMHUHUS MU
LIMHKa

13.7

PCHICHUC OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCMaM: «OcHOBHBIE KJIaCCHI
HCOPTaHUYCCKUX COCI[PIHCHPIﬁ)); ((QHGKTPOJII/ITI/I‘ICCKZUI
JUCCOL A, «Baxknelmuye HeMmeTambl U HX COCIUHCHUA,
«Baxneinne MeTaIbl U UX COCAUHCHUA»

13.8

14

141

14.2

XMMHYECKHE  OKCIIEPUMEHTHI,  HUIIOCTPUPYIOUIME  MPU3HAKH
NPOTEKaHHUS PEeaKInii HOHHOTO OOMEHa; KaueCTBEHHBIE PEaKIMU Ha
IPUCYTCTBYIOLIME B BOAHBIX PAacCTBOPAX MOHBI: XJOPHI-, OpOMHUI-,
uonua-, cynepar-, Qocdar-, xapOoOHaT-, CHIMKAT-aHUOHBI,
T'HJIPOKCUA-UOHBI, KATUOHBI aMMOHUS1, MAarHUS, KaJIbIIHSL, ATFOMUHMS,
xenesa (2+) u xenesa (3+), meau (2+), LMHKa

YwMmenue:

NPEICTaBIATh PE3yAbTaThl JKCIEpUMEHTa B (OpMe BBHIBOOB,
JI0Ka3aTeabCTB, I'paMKOB M TaOJIUI[ M BBIABIATH SMIIUPUYECKHE
3aKOHOMEPHOCTH

YCTAHABJIMBATh  CBS3M  MEXAY  peajbHO  HAOIIOZaeMbIMU

XUMUYECKUMH SBICHUSAMU U IIPOLIECCAMH, MPOUCXOIAUIMMU B
MakKpo- ¥ MUKPOMHUPE, 0OBICHATh MPUUUHBI MHOTOOOPAa3usl BEIIECTB




HEPEYEHDb 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

UucTteie BemecTBa u cMecu. CriocoOBI pa3iesieHus: cMecei

1.2

1.3

14

1.5

ATOMBI U MOJICKYIJIBI. Xumudaeckrue »jaeMeHThl. CHMBOJIBI XHMHYSCKHX
OJICMCHTOB. HpOCTLIe " CJIOKHBIC BEIICCTBA.

Xumudeckas ¢opmyia. BalleHTHOCTh aTOMOB XMMHYECKHX 3JICMECHTOB.
CreneHp OKUCICHUA

3aKOH MHOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHUTEIbLHAS aTOMHAs Macca.
OTtHOCcHuTENnbHAS MOJICKYJISIpHAast Macca. MaccoBas J0J1 XHUMHYECKOI'O
9JICMCHTA B COCIMHCHHUHA

KonuuecTtBo BemiectBa. Monb. Momnsphas macca. Mossipablil 00bEM ra3oB.
B3aumocBsI3p KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6

dusnuecKkue U XUMUYECKUE ABJICHNS. XUMHUUYECKas peaklys U e€ IPU3HaKU.
3aKOH COXpAaHEHHS MACChI BEILIECTB. XMMHUECKHE YPaBHEHHUS

[Iepunonnueckuit 3akoH u [lepuonnueckas cucreMa XUMUYECKHUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHHre aTOMOB

2.1

2.2

2.3

3.1

3.2

Ilepnonnueckuit 3akoH. lleproauyeckas cucreMa XUMAYECKUX JJIEMEHTOB
JA.N. Menneneesa. [lepuoast u rpymnsl. GU3UUECKUN CMBICI ITOPSIKOBOIO
HOMEpa, HOMEPOB MEPUOJIa U TPYIIIbI JIEMEHTA

Crpoenue aromoB. CocrtaB aTroMHBIX szaep. M3orombl. DiEKTPOHBI.
CrpoeHue 3JEKTPOHHBIX 000JI04e€K aTOMOB IMepBbIX 20 XHMHYECKHUX
aneMeHToB llepuoanyeckoii cucremsl .M. MenneneeBa

3aKOHOMEPHOCTH B M3MEHEHUHU CBONCTB XMMHUYCCKHUX JJIEMECHTOB IEPBBIX
TpEX MIEPHOJIOB, KaJIusl, KaJbIUs (pagmyca aTOMOB,
ANEKTPOOTPHUIATSITLHOCTH, METAJUTMICCKUX M HEMETATMIECKUX CBOWCTB) U
WX COCIMHCHUM B COOTBETCTBHH C IIOJIOKEHHEM DJIEMEHTOB B
[Teproandeckoii cucTeMe U CTPOCHHEM WX aTOMOB

CtpoeHue BemiecTBa

Xumudeckass cBsi3b. KoBaseHTHas (MOJMSIpHAsS W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIIATEIbHOCTh XUMHUYECKHX JJIeMeHTOB. LVIOHHAas CBS3b.
Merannndeckas CBI3b

Tunsl KpucTaNIMYeCKUX pPEemETOK (aTOMHAas, HOHHAs, MeTajuIn4yecKas),

3aBUCUMOCTB CBOWCTB BELIECTBA OT TUIIA KPUCTAIMYECKOM PEIIETKHU U BUIA
XUMUYECKOH CBSA3U

4.1

4.2

Baxwneiimue MMPEACTAaBUTECIIN HEOPTAaHUYCCKUX BCUICCTB. Hemerannsl u ux
COeIMHCHHS. MeTamibl U UX COCTUHCHUS

Knaccudukanus n HOMEHKIIaTypa HEOPTaHMUECKUX COCIMHEHUI: OKCHIIOB
(coneobpa3zyromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOoTepHBIEC) u
HecoJieoOpa3yrollye; OCHOBaHUHN (IENOYH U HEPACTBOPUMBIE OCHOBAHUA);
KHUCIOT (KUCIIOpOoJcoJepkKale U OEeCKUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE); coJiel (CpeTHUX U KUCIIBIX)

Ou3nYecKue M XHWMHYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAIIOB:
BOJOPOJIa, XJI0pa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS




4.3

duznyecknue 1 XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIJIOB: JIUTUS,
HaTpus,  Kajmus, MarHuss W KajlblMs,  aJIOMHHHS,  JKeJe3a.
DJIEKTPOXUMHUYECKUH Psijl HANIPSHKEHU METaioB

4.4

4.5

®dusnyeckue W XUMHYECKHE CBOWCTBA BOJOPOJHBIX  COCIUHCHHIMA
HEMETAIIJIOB: XJIOPOBOIOPO/Ia, CEPOBOIOPOIA, aMMHUAKA

du3HUECKUEe U XUMHUYECKUE CBOMCTBA OKCHI0B HemeTaiios: cepsl (1V, V1),
azora(ll, 1V, V), docoopa(lll, V), yrmepoma(ll, 1V), kpemuus(lV).
[ToyrydeHne OKCHIOB HEMETAILIIOB

4.6

4.7

4.8

Xumudeckue cBorcTBa okcuaoB: metaiwioB |A—IA rpymm, nuaka, meau(ll) u
xemnesa(ll, 11). [TomyueHre OKCHIOB METAJIIIOB

XUMHUYECKHUE CBOWCTBA OCHOBaHHMA W aMQOTEPHBIX THIPOKCHIOB (HA
puMepe FUAPOKCUIOB alIIOMUHUS, Kee3a, HMHKa). [lonyyenne ocHoBaHuM
1 aM(bOTEePHBIX TUIPOKCHIIOB

Oo6mme XUMUYECKHE CBOMCTBA KHUCJIOT: XJIOPOBOJIOPOJIHOM,
CEPOBOJIOPOIHOM, CEPHUCTOM, CEpHOH, a30THOM, PochopHOH, KpEMHUEBOH,
yronbHoH. OcoOble XMMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CEpHOU U
a30THOM Kucnort. [lonyyenue Kkucimor

4.9

OO6mue xuMHUYecKue cBoicTBa cpenHux coneil. [lomyuenue coseit

4.10

HOJ'Iy‘leHI/IC, CO6I/IpaHI/Ie, paciio3HaBaHnueC BOAOPOZA, KHUCIOpOJada, aMMHaAKa,
YIJICKUCIIOIO Ira3a B na60paTopHH

411
4.12

5.1

5.2

[TonyyeHnne amMmuaka, CEpHOW W A30THOW KHUCJIOT B IPOMBINIICHHOCTH.
OO61mure crocoOb! MOTYyYSHUS METAJUIOB

['eHeTnueckas cBsI3b MEKy KJIaCCAMU HEOPTAHUYECKUX COCIMHEHUN
XUMUYECKUE PEAKIIUN

Knaccudukanuss XMMHYECKHX peakiyid MO Ppa3uyHBIM IPHU3HAKAM: TI0
YUCIIy M COCTaBY Y4YaCTBYIOILUMX B PEAaKUUU BEILIECTB, II0 TEIJIOBOMY
3¢ (deKTy, 10 U3MEHEHUIO CTENEHEW OKUCICHNUSI XUMHUECKHUX 3JIEMEHTOB

TennoBoii 3¢dekT XUMUYECKON peakui, TEPMOXUMUYECKUE YPABHEHMS.
OK30- U DHIOTEPMUYECKUE peaklnu. TepMOXUMHUYECKUE YPABHEHUS

5.3

5.4

5.5

OKHCINTENTEHOBOCCTAHOBUTEbHBIE peaxiuu. Oxucnurenu u
BOCCTaHOBUTENH. [Iporiecchl OKMCIEHUS U BOCCTAHOBIIECHUS. DJIEKTPOHHBIN
0aJaHC OKHCIUTEIbHOBOCCTAHOBUTEIIBHOM PEaKIuu

Teopust  DJIEKTPONMTHUYECKOW  auccouuanuu.  KaTHOHBI,  aHUOHBI.
DNEKTPOIUTHl W HEINEeKTPONUThl. CHIBbHBIE U CHa0ble DIEKTPOIUTHI.
Crenenp auccoaum

Peakniun wmoHHoro oOMeHa. VYCIIOBUS TPOTEKAHUS PEAKIUHA HOHHOTO
oOMeHa, MOJTHBIE ¥ COKPAIIEHHbIE HOHHBIC YPAaBHEHUS PEaKIIHiA

XUMUS U OKpy’Karolas cpeja

6.1

BemectBa 1 Marepuaibl B IOBCEIHEBHOW JKM3HU 4YelloBeka. be3omacHoe
HCIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B 1abopatopuu u ObITY.
IIepBas MOMOIIb IPU XUMUYECKHUX 05KOraX U OTPABJICHUSX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKaromend cpeabl (KUCIOTHBIE OXKIH,
3arpsi3HEHUE MOYBbI, BO3yXa U BOJIOEMOB), CIIOCOOBI €ro Mpe0TBPaIIeHUs
[IpenensHas gomycrumas xkoHunentpamus seuiects (IIJIK). Ponp xumun B
pelICHNH HKOJIOTHYECKUX MpobieM. YcuieHue mnapHUKOBOro 3¢ddexra,
paspylieHre 030HOBOI'O CJIOS




[Tpumenenwue cepsl, a3ota, pochopa, yriaepoaa, KpeMHHUS U UX COSTUHCHUH
B GBITy, MCIUIHUHC, TPOMBINIJICHHOCTHU U CCJIbCKOM XO3SHCTBE. HpI/IMCHeHI/Ie

6.3 METaJUIOB M CIUIABOB (CTajib, YYT'yH, IIOPATIOMHHUHN, OpoH3a) B OBITY U
MPOMBIIUIEHHOCTH HX coeauHeHud. [loHsTHE O KOppO3MH METAJUIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOPPO3HH

6.4 [IpupoaHble UCTOYHUKHU YTIEBOIOPOAOB (yroiib, MPUPOAHBIN Ta3, HEPTH),
MIPOYKTHI UX MepepaboTku (OCH3UH), UX POJb B OBITY U MPOMBIIUICHHOCTH
[lepBoHavanbHbBIE MOHATHS 00 OPraHUYECKUX BEIECTBAX KAK O COSTUHEHHSIX

6.5 yrieposia (MeTaH, 3TaH, 3TWJIEH, alETWIEH, 3TaHOJ, INIMLEPHH, YKCYCHas
kucnorta). [loHaTne o OGMONOrHMUYECKH BaXKHBIX BEIECTBAX: XKHUpax, Oenkax,
yIJIEBOJaX — U UX POJIM B KHU3HU YEJIOBEKA

7 Pacuérsr:

7.1 1o hopMysamM XMMHYECKUX COCAMHEHUM

7.2 Macchl (MaccoBOif) J0JIM PaCTBOPEHHOTO BEILIECTBA B paCTBOPE

7.3 10 XUMHUYECKUM YPAaBHEHHSIM




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» Xumusi: 8- kiacc: 0a30Bbli YPOBEHb: YUCOHUK; S-€ U3aHUE,
nepepabotantoe, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.
Axk1monepHoe obmectBo «M3marensctBo «lIpocBeienue»

» Xumus: 9-i knacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-€ U3aHUE,
nepepabotanHoe, 9 knacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBeienue»

METOJUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. [Monnsii kypc noarotoBku k EI'D (aBTopsI
JL.U.AcanoBa,O0.1.Bapexunkosa) 2021 r.

2. CnpaBounblie Matepuaisl o xumun aBTopsl O.}0.Kocosa,JI.JI.Eroposa,
2005

3. COOopHUK HOPMATUBHBIX JOKyMeHTOB, Xumust 2007 T.

4. Paboune nporpammsl . Xumus 10-11 kmacest 2021 YMK O.C.I'abpuensn
5. Paboune nporpammel no xumuu 8-11 kmaccel Mo nporpamme
O.C.I'abpuensina 2021 .

6. COOpHUK KOHTPOJIbHBIX U MMPOBEPOYHBIX PA0OT MO XMMUU K YUEOHUKY
O.C.I'abpuensina 8 xi.- 2014 r, 9 k.- 2013 1.

7. Xumus metoauueckoe nocodue 8-9 knacc .Astop: 'abpuens. O.C,
SAmykoBa A.B., U3gatensctBo : dpoda, rox nznanus: 2011.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. ChemNet: mopTan ¢pyHIaMEHTAILHOTO XMMHYECKOT0 00pa3oBanus Poccuu.
Xumnueckass ”HGOPMAIIMOHHAS CETh
https://www.chem.msu.ru/

2. Xumuueckuit mopran ChemPort.Ru
https://www.chemport.ru/

3. Caiit noaroroBku k EI'D Crenennna u Jlanyk
https://stepenin.ru/

4. Nudoypox

https://infourok.ru/

5. Poccuiickast aJIeKTpOHHAs IIKOJIA
https://resh.edu.ru/



https://resh.edu.ru/
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