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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opranusamnusax Poccuiickoit deaepaiuu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
MpeaMeTa, YCTaHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeAyCcMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHUE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeAeNsieT BO3MOXHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM o0ydeHUs] XUMUU Ha YPOBHE 1ieJield U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIe XMUMHUEH MNPEACTaBICHUS O B3aUMOIIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DYHEPIETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peaji3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHUMHH OOECHEYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOTr0 Ioaxoaa K €€ m3ydeHuro. CoiepkaHue CKIaIbIBa€TCs U3 CHUCTEMBI
IIOHATUN O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHIHUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHNUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTndyeckne 3HaHMS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKHU
MOJyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MIOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (PYHKIIMN OOBSICHEHUS U IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHS U MTOITYYEHHS N3YyYaeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl TMO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NMPOUCXOJWUT C NMPUBICYECHUEM 3HAHUN W3
paHee M3YyYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a7ayua
y4eOHOTro MpeaMeTa COCTOUT B POPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapakTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB U XMMHUYECCKUX PEaAKINi, B
dbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U X IPUMEHEHUH B y9€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B MTOBCETHEBHOM JKU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (GOpMHUpOBAaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YEeHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciIoBui, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YYaOIIMMHUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY’KaoIlIer0o MHUpa, WCIOJb3ysl 3HAHWS U OIBIT, MOJyYEHHBIE MPH H3yYCHUH
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NeSITeIIbHOCTH;

— ¢opMmupoBaHHEe y OOy4YalOIIMXCA TyMAaHUCTUYECKUX  OTHOIICHH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEHW IPUPOLHOU CPEBL;

— pa3BUTHE MOTUBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTpPOJIIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI M HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
obmiero oOpasoBanus, cocraBisieT 136 dacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3SJIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BelecTB. OTHOcHUTENbHAs aToOMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBast 0J11 XMMUYECKOTO 3JIEMEHTA B COCIUHEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEIMHEHU.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKash peakys U €€ MPU3HAKY.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XUMHUYECKHe ypaBHeHUsA. Kiaccudukanus
XUMUYECKUX pPEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOM IMOCYOMW, MpaBWiIaMu paboThl B Jab0opaTtopuu U
npuémMamMu oOpalleHus ¢ JIabopaTopHBIM O00OPYAOBaHUEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHWS XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE keiie3a ¢ pactBopoM cos meau (11),
U3y4YeHUE CIOCOOOB Pa3esIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONMM, HaONIOCHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJENeH MOJIEKYI
(I1IapOCTEePKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopon — 3neMeHT u mpocroe
BeniecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Okcunabl. [lpumenenue xkuciopona. CrocoOsbl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TePMOXUMHUYECKHE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE pEaKkUWH. TOIIMBO: yroiab M METaH. 3arpsa3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUS.
Pose pacTBOpOB B mpupo/ie U B XKU3HU 4esioBeKa. KpyroBopoT BoAbI B MPUPOJIE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromiye  (OCHOBHBbIC, KHCJIOTHBIE, aM(OTepHBIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuM. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

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

['eHeTnyeckas CBsI3b MEXKIY KIACCAMU HEOPraHUYECKUX COCIMHEHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyX€E, MOJTyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJICHCTBUSA BEIIECTB C KUCIOPOAOM W YCJIOBUSL BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCUI0B U OITUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHWE, pacClO3HaBaHHE M U3YYCHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozsmoxHo
WCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOCHUE 00Pa3II0B BEIICCTB KOJIMYESCTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
pacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM HOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJIbI C MeETa/UlaMH (HAaTpueMm u
KaJIbl[ue€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEpPUATIOB), HCCIIEAOBaHUE
00pa3IioB HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNUE N3MECHCHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS



okcuna meau (1) ¢ pactBopom cepHOM KUCITOTBI, KACIOT ¢ METalaMU, peaKkiui
HEWUTpaIu3aluy, NOJyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IHepuoauueckud 3axkoH u Ilepuoguyeckass cucremMa XUMHYECKHUX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3ytoT aM()OTEpPHbIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucteMmbl xumudeckux snemeHToB J[. M. MenaeneeBa. Ileproabl U Tpymibl.
@U3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DJIIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aroMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepucTuKa XUMHUUYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMUYECKHUX CBOMCTB MO IrPpyImaM U Mepuoaam.

3nauenue [lepuoguueckoro 3akoHa u [lepruoanyeckoil cuCTeMbl XUMHUECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[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 ~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuszanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHM XUMHHM B 8 Kilacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIHUX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHITHUH, SIBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIA (PaKkT, TMIOTE3a, TEOpHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE3/1bl, COJIHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
HCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3J€MEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHJIBI XUMHUYECKOW CBSI3U. THUIBI KPUCTATTIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxkaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHbIM KJIaccaM HEOPraHMYeCKHUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTEIEHEeW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO 0OpAaTUMOCTH, O
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE O XUMHUYECKOM paBHOBecuU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKiuu. CocraBienue YpaBHEHHI

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEaKIUii C  HWCHOJB30BAHMEM  METOHa
3JIEKTPOHHOTO OaaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanny. CHUIbHBIE U CIIA0BIE JIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBus MPOTEKaHUs PEaKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMs] pEeaKuid HMOHHOro obOmeHa (oOpa3oBaHHME OcCaJKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJbI), OINBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKINil (FOpEHUE, pPEeaKIUu pa3lIoKEeHUS,
COCUHEHMsI), pAacllO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAauECTBEHHBIX PEaKIMil HAa MOHBI, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemertanbl U MX coeinHeHU

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, Lenodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA. BaxkHeNIME XJIOPUIbI U UX HAXOXKIECHUE 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
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTENN KHCIOTHBIX OKCHIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
IPOMBIIIJIEHHOTO CIIoco0a IMOJIyYeHUsI CEpHOW KUCIOTHL. IIpuMeHeHue cepHOi
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KayeCTBEHHAs peaklus Ha Cyiab(haT-HuOH.
Haxoxnenue ceppl M €€ COoenMHEHUMM B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaIOLEl Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALLICHMS.



OObmas xapakrtepuctuka 37meMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHne. KauecTBeHHas: peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUS B KAYECTBE MUHEPATIbHBIX 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 U XUMHUYECKUE CBOWCTBA, MOJIYYCHHE.
Hcnonb3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. YTIEPO/I, ATTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B Mpupoze, prusnueckne 1 XUMUYECKHUE CBOMCTBA. AJCOpOLIHSL.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPTraHU3MBI, TMOJy4Ye€HHUE U
npUMEHEHHEe. DKOJOrMYECKUe MpoOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepona (1V),
TUI0TE3a TJ00AJTBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KUCcIoTa W e€ coid, UX (pu3Mdeckrue W XUMHUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO35MCTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKTHl WX TmepepaboTku (OCH3WH), UX POJIb B OBITY M MPOMBIIIICHHOCTH.
[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 pupoje. O61ume npeacTaBieHus 00 OKCH e
kpemuus (1V) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. I[lpobmembl 0€30macHOrO  MCHOJIL30BAHUS
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 TPOTEKAHMS, OMBITHI, OTpa)XKaromre (QU3NUECKUEe M XUMUYECKHUE CBOWMCTBA
TraJOr€HOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJB30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca O0YTIIMBaHUs caxapa Mo IeUCTBUEM KOHIEHTPUPOBAHHOMN
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
MpPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3UYECKMMU CBOWCTBaMH a30Ta, ¢ocdopa U HX
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U pocopHbIX yAOOpeHUi, NoaydyeHue, coOupaHue, paclo3HaBaHUE U M3yuEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dbochaT-MOH W H3yYEeHHWE MPU3HAKOB MX TNPOTEKaHUS, B3aUMOJCHCTBUE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HM3Y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHBOTA3a, ITOJYYEHHE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHrne JKCIEPUMEHTANBHBIX 3a7a4 MO TeMme «BaHeWlne HEMETAIUIbl U MX
COETUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTajuioB. MeTtammyeckas CBs3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBsl (CTallb, UyTYH, JIOPATIOMUHUM, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUJbI U
TUAPOKCUIbI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUH.

[Ilenouno3emenpHblE META/UIBl MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
[lepnoguueckon cucreMe xumuueckux anemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HAXOXKJAEHHE B IIpupoae. PU3N4eCKne U XUMUYECKUE CBOMCTBA MarHus 1



KaJibIusl. BaxkHeiiime coeJuHeHUs! KabIus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MengeneeBa, CTpOEHHE atoMa, HaXOXICHUE B Ipupojsie. Pu3nueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHYECKHEe CBOMCTRA kene3a. OKCUIbI, TUIPOKCHIBI U conn kenesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAHME  BUJIEOMATEPUATIOB), TPU3HAKOB  IMPOTEKAHUS
KauCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIINsA, aTIOMUAHUS, IUHKA, skese3a (1)
u xenesza (Ill), menu (Il), HaGmomeHne M ommMcaHue IPOIECCOB OKpaIMBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB FUAPOKCU A ATTFOMUHHUS U
TUJPOKCHAA IIMHKA, PEIICHUE dKCIEPUMEHTAIbHBIX 3a/1au 1o Teme «BaxHeliue
METaJUIbl U UX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakuuii B ObITy. [lepBas momoib npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMun B pemieHun dK0JIOrHYECKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajioB (CTEKJIO, CIUIAaBBl METAJUIOB, MOJIMMEPHBIE
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M NMPU HM3YYEHHM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMU JJISI OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHHUE, ITaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH, — JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUTMUECKas
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, T TATEIHLHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



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
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMH, IPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
PacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAay4YHOMY HAacJIeUi0, MOHMMAHMsS 3HAYEHUs XUMUYECKOH HAyKH B JKU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHON MH(popManuen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS O COLUMAIbHBIX HOpPMax W MpaBUJIaX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, y4eOHOMCCIIEI0BATEIBCKOM, TBOPUECKON U IPYTUX BUIAX AEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOTHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3a]a4, BBINOJIHEHUH XHUMHYECKUX SKCIEPUMEHTOB,
CO3/1aHUU Y4E€OHBIX TPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAaHHIO U B3aUMOIIOMOIIH
B IIpoliecce 3TOM y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TIOCTYNKU CBOMX TOBApHILEH C MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTaBIIAIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHsI MPUPOJbI, B3aUMOCBS3AX YEJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHHM IO
XUMHH, HEOOXOauMbIe Uil OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUIA,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO M TIO3HAHUWIO, JO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS 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) TPpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  TPEAMETHBIX 3HAaHMM MO  XWMHHM, OCO3HAHHBIA  BBIOOP
WHJMBUAYATbHOU TPACKTOPUHU MPOJIOIDKEHUS 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 BOCITUTAHMSA:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOACHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYaIIUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAay4YHOW KapTHUHE MHUpPA, U YHUBEpCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO W OCYIIECTBICHUIO Y4EOHOU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATH UX XapaKTEpHBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTAHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEININ, UCTIOJIb3yEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISABIATh U XapaKTEPHU30BaTh CYIICCTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3HI 110 TTPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HaOJwoaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETHUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3lInYHbIe METOJbI M 3alpOoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh U aHAJM3UpPOBaThb B IIpolecce Y4eOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHHMSI 3a/1aBaTh BOIPOCHI (B XOJ€ Auajiora U (WIK) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJIaTh MPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBAaTEIbCKOW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBICHHOW IIE€JH, YMEHUE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS Hay4dHbIE 3HAaHUS, YMEHHUS U CIIOCOOBI



JNEVCTBUM, BHUAbl JEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUA, €ro
WHTEPIPETALNH, TIPEOOPA30BAHUIO U MPUMEHECHUIO B PA3TUIHBIX YICOHBIX U HOBBIX
CUTYyaIHUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0OYHAIOIINXCSI YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaAKUUU 3aMEUICHUs, pPEeaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KaTHWOH, AaHWOH, pAacTBOpP, MaccoBasi JIOJisi BEIIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJieHTHAasT W MOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuzoBaTh TabmuuHyto ¢opmy Illepuognyeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xummueckux siementoB [J[. .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011ee YUCII0 SJIEKTPOHOB U
pacrnpezieNieHUue UX MO0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKHE SJIEMEHTBHI, HEOPraHWYECKUE BEIIEeCTBa,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIL;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOr0 3JIeMEHTa MO (opMyje COEeIUHEHMUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYECHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOICIUPOBAHWE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIA00PaTOPHBIM
o0opyZoBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHus C BEIIeCTBaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoa M KHCIOpOJa), TPUTOTOBICHUIO PAaCTBOPOB C OMpeneIEHHON
MacCoOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH U TPOBOIUTH
XUMHUYECKHE DKCIEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB IENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (eHONPTAICHH, METUIOPAHK

U pyTHE).

K xoHIiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUN:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlns, XUMUYECKasi CBsI3b, TEIUIOBOM 3(PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEAKIMH, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIINU,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHUE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTayuInyecKas ), KpucTaInyeckas peeéTka, Koppo3us METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEaKUuu, MPEAEIbHO JOMYCTUMAas KOHLEHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

ONPENIENATh BaJIGHTHOCTD U CTEIIEHb OKUCICHUSI XUMUYECKHUX 2JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMylie, XapakTep Cpeibl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ileproguyeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCITOBBIMH
XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIMEe 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B Mpejenax MajblX NEPUOJIOB U
TJIABHBIX HOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX JJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME W CHEHHUPUISCKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
IPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO JjeMeHTa 1o ¢GopMmyse COeIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACYETHI IO YPABHEHHIO
XAMHUYECKOMN pEaKIny;

COOJTI0IaTh TIPaBHUIIA MTOJIH30BAHNS XUMUYECKOHN TIOCY0H 1 Ta00paTOPHBIM
o0opyZoBaHMEM, a TaKXe IMpaBuia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYICHHIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOpUI-, OpOMUA-, WOAMI-,
kapbonat-, (docdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIMU MBICIIUTEILHOM IEATeTbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CJICICTBEHHBIX CBSI3€W — JIJI1 U3YyUYEHHs] CBOMCTB BEIIECTB U XMMHYECKUX
peaKmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAaHUS — HaOII0ICHHE,
U3MEpEeHUe, MOICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumeHnoBanue KomnuectBo OCHOBHBIE BUJIBI A€ATEILHOCTH
/1 pAa3JIEIIOB U TEM 4acoB Conepxanre oOydeHHs oOydJaronuxcs

y4eOHOT O MpeaMeTa

Cnioco0nbI pa3iesieHust CMeceil.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu.

3HAaKOMCTBO C XUMHYECKOU MOCYI0MH,
C npaBujiaMu pabOTHI B 1abopaTopuu
U TIpUeMaMH 00paIleHus ¢
1ab0paTopHBIM 000PYIOBAHUEM.
duznyeckne CBOMCTBA 00pa3IoB
HEOPTaHWYECKUX BEIICCTB — METAIIIIOB
1 HEMETAJIJIOB.

Cnioco0nI pa3zienieHus cMece
(bunpTpOBaHKE, BEIIAPUBAHKE,
JTUCTHILISALINS, XpoMaTorpadus).

IlepBoHauyajibHbIE XMMHYECKUE MOHATHS

1.1 | Xumus — BaxkHas 5 [Ipeamet xumuu. Posib XUMUU B )KU3HU PackpbIBaTh CMBICI H3y4aeMbIX TOHSITHIA.
o0JacThb YyeJnoBeKa. XUMUs B CUCTEME HAYK. PackpbIBaTh poJib XUMUU B IPUPOJIE
€CTECTBO3HAHUS Tena u BemecTa. PU3NYECKHE CBOWCTBA | U JKM3HU YEJIOBEKA, €€ CBSI3b C IPYTUMU
Y MIPAKTHYECKOU BEILIECTB. ATPEraTHOE COCTOSIHUE HayKaMHU.
NeSATETLHOCTH BemiecTB. [ToHsiTHe 0 MeTO1ax MO3HaHUs | Pa3nuuarh ynucThIe BENIECTBA U CMECH;
YyeJIoBeKa B XUMHUHU. YUCThIC BEIIECTBA U CMECH. OJIHOPOJIHBIE U HEOJJHOPOAHBIE CMECH.

Paznuyath puznyeckue 1 XUuMUUYECKHE
SIBJICHMSL.

CrnenoBath anropuT™Mam UCTIOIL30BAHMS
AKCIIEPUMEHTAJIbHBIX METOJIOB —
HaOJIIOJICHUS U DKCIIEPUMEHTA.
Habaronath ¥ OMMCHIBATh OOBEKTHI

Py ITPOBEICHUH JEMOHCTpAIIUN

1 JJaOOPaTOPHBIX OIMBITOB MO U3YUEHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pa3JeIIEHUs] CMECEU BEILIECTB.
[IpoBOAUTE XUMHUUECKUH SKCIIEPUMEHT
IIpY pa3/ieICHUU cMecel (Ha mpuMepe
OYMCTKHU TTOBAPEHHOM COJIM) B XOJI€
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JlabopamopHvie onvimol:

N3yuyenue u onucanue GpU3NIeCKux
CBOMCTB 00pa31[0B HEOPraHUYECKUX
BEIIIECTB.

N3yuenue cnocoO0B pa3iesieHns cMecei
(C TOMOIIIbIO MATHUTA).

Ipaxmuueckue pabomuwi:

Ne 1. [IpaBuna paGoTsl B 1abopaTopuun
U IIPUEMBI 00pallieHus ¢ J1a00paTOPHBIM
000pYyI0BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpuMepe
OUYMCTKH ITOBAPEHHOM COJIN)

paKkTUYecKoi padoTer Ne 2.

CrnenoBaTh paBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCy10i 1 1ab0paTOpHBIM
o0opyIoBaHUEM, a TAKKE TIPABHIIAM
oOpareHus ¢ XAMUYECKUMH BEIIECTBAMHA
B COOTBETCTBUU C MHCTPYKIIHCH

IIPY BBITIOJTHEHUH MMPAKTHYECKON

paboter Ne 1.

BricTpauBath pa3BepHyThi€ TUCEMEHHBIE
U YCTHBIE OTBETHI C OMIOPOi

Ha MHGOPMAIIUIO U3 yUeOHUKA

U CIPABOYHBIX MaTEPUAJIOB, TPAMOTHO
VICII0JIb30BaTh U3YYEHHbBIN TOHATUNHBIN
ammapar Kypca XuMUHu

1.2.

BemiectBa
U XUMUYECKHUE
peaKkIuu

15

ATOMBI U MOJIEKYJIBI. XUMHUUYECKHUE
aneMeHTbl. CUMBOJIBI XUMHYECKUX
anemMeHTOoB. [IpocTeie U CnoxkHbIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUYEHHE.

Xumnueckas popmyia. BareHTHOCTB
aTOMOB XMMUYECKHX 3JIEMEHTOB.
3aKOH ITOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCHTENBHAS aTOMHAs1 Macca.
OTHOcHTENBbHAS MOJIEKYJISIPHAS Macca.
MaccoBasi 107151 XMMHUYECKOT'0 JJIEMEHTA
B COEIMHEHUH.

OnpenensiTb NpU3HAKU XUMHUECKUX
peakIui, yCJIOBUS UX MPOTEKAHUS.
OOBACHATH CYITHOCTh (PU3UUECKUX

Y XUMHYECKHX SIBJICHUH C TOUKH 3PCHHUS
ATOMHO-MOJICKYJISIPHOTO YUCHHUS.
KnaccudunmpoBats XuMuueckue
peakuu (10 YUCIIy U COCTaBy
pearupyromux u 00pa3yromxcs
BEIIIECTB).

CocraBnsatb hOpMyITbl OMHAPHBIX
BEILIECTB 10 BAJICHTHOCTHU U ONIPEACIISITh
BaJICHTHOCTH MO (hOpMyJiaM BEIECTB.
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KonuuectBo BemiectBa. Mosb. MomnsipHas
Macca. B3auMocCBsI3b KOTMUeCcTBa, MacChl
Y YHCIIa CTPYKTYPHBIX €IUHUIT BEIICCTRA.
PacueTst mo hopmynamM XUMHYECKIX
COECMHEHHUM.

du3nyecKre U XUMUYECKHUE SBIICHUA.
XuMudeckasi peakiys U €e MPU3HaKH.
3aK0H COXpaHEHUs] MacChl BEIIECTB.
XUMHUYECKHE YPABHEHHUS.
Knaccudukanuys XuMU4ecKux peaxkiui
(coenuHeHus, pa3ioKeHUs, 3aMEeIIICHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

dusnyeckue cBoMcTBa 00pa3IoB
HEOPTaHWYECKUX BEIIECTB — METAJNIOB

¥ HEMETAJIIOB.

OO0pa31bl BEEeCTB KOJTUYECTBOM 1 MOJIb.
duznueckue sBiIeHUS (TJIaBJICHUE BOCKA,
TasiHUE JIbJa, pAaCTUPaHUE caxapa

B CTYIIKE, KUTICHUE U KOHCHCAITUS
BOJIbI).

XuMudeckue sBieHus (TOpeHue CBeuu,
MIPOKAJMBAaHUE METHOW MTPOBOJIOKH,
B3aMMOJICUCTBHUE COJIBI WM MeJa

C COJIIHOW KHUCIJIOTOM).

HaOmronenue npu3HakoB MPOTEKaHUs

PaccraBnars koadGuimeHTsI

B YPABHEHUSIX XUMUYECKHUX PEAKIIHA.
HabnronaTte 1 onucbiBaTh 0ObEKTHI

IIPU NPOBEJECHUU JEMOHCTpAUi

Y 1Ta0OpPaTOPHBIX ONBITOB.

[TpoBoauTh BEIYHCICHUS IO (hOpMyIIaM
XUMHUYECKUX COETMHEHHUI U ypaBHEHUSM
XUMUYECKUX PEAKIIHA.

[IpuMEHATH €CTECTBEHHO- HAYYHBIE
METO/IbI TO3HAHUS (B TOM YHCIIE
Ha0JII0IEeHUE, MOIETTUPOBAHUE,
DKCIIEPUMEHT U OCHOBHBIE Ollepalin
MBICJIUTEIIBHOM EATEIBHOCTH
(cpaBHeHue, KIaccuduKanms)
BricTpauBath pa3BepHyThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C OMOPOM

Ha UHPOPMALIMIO U3 yYeOHUKA

Y CIIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIN TOHATUWHBIN
anmnapar Kypca XuMuu
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XUMHUYECKUX peaKInil (pas3ioxeHue
caxapa, B3aMMOJICHCTBUE CEPHOM
KHCJIOTBI C XJIOPUJIOM Oapusi, OIyYeHUE
U pasnoxeHue ruapokcuaa meau (1)
IIPU HarpeBaHWH, B3aUMOJICICTBHUE
*xeiesa ¢ pactBopom cos meau (I1).
OnebITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MacCChI.

JlabopamopHvie onvimol:

Co3aanue Mojienen MOJIEKyJ
(ILIapOCTEPIKHEBBIX ).

Omnucanue GpU3NUECKUX CBOMCTB
00pa310B HEOPTAHUYECKUX BEUIECTB —
METaJIOB ¥ HEMETAJIOB.
HaOmronenue ¢puznyeckux (MaaBlieHUE
BOCKQ, TassHUE JIbJa) U XUMUYECKUX
(ropeHue cBeYM, IPOKAITUBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

Hab6nrogenue u onucanue Npu3HaKoB
MPOTEKaHUSI XMMUYECKUX PEAKIIUM
Pa3HbIX THUIIOB.

Buviuucnenusa:

OTHOCHUTEJIbHOU MOJIEKYJISIPHOU MacChl
BEILECTB, MOJISIPHON MacChl, MacChl

BCICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MacCOBOM JJOJIM XUMUYECKOTO DJIEMEHTA
1o ¢hopmyJie COeTUHECHHUS;
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I10 YPaBHCHUAM XUMHNYCCKUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChl BCIIICCTBA

110 U3BECCTHOMY KOJIMYCCTBY, MAaCCC
pE€arcHTOB WJIU ITPOAYKTOB PCAKINH

Hroro no pazaeny

20

BaxxHeiimmue NMpEeaACTABUTEC/IN HCOPraHNICCKUX BEIIECTB

2.1 | Bo3ayx. Kucmnopon.
ITonsTne
00 okcHuaax

6

Bo3nyx — cmeck razoB. CocTas Bo3ayxa.
Kucnopon — aneMeHT u npocroe
BelecTBo. Haxoxaenue kuciopoaa

B IIpHupoe, PU3nIecKre U XUMHICCKHE
cBoMcTBa (peakuuu ropenusi). OKCUIbI.
[Ipumenenue kucnopoaa. CriocoObl
MOJIYYeHHS KUCTIOpO/Ia B JJaOopaTopuu
U TIpoMbITIeHHOCTH. KpyroBopoT
Kucjaopoaa B mpupoze. O30H —
AUTOTpOITHAs MOAUDUKAIIHS KUCTIOPO/Ia.
TennoBoi 3QheKT XUMHUUECKOU peaKIn,
TEPMOXUMUYECKHUE YPAaBHEHUS, IK30-

Y SHJ0TEPMUYECKHE peakIu. TormmBo:
yIoJib U METaH. 3arpsiI3HEHUE BO3/yXa,
YCWJICHHE MapHUKOBOTO 3P deKTa,
pa3pylieHre 030HOBOT'O CIIOSI.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

KauectBeHHOE onpeiesieHre CoaepKaHus
KHCJIOPOJAa B BO3IyX€

[Tomy4yenue, cobupanue, pacrio3HaBaHHE

Hcnonb30BaTh XUMUYECKYIO CUMBOIIUKY
JUTS COCTaBJICHUS (hOPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKHIX
PEAKLHMI C yYaCTUEM KHUCIOPOA.
XapakTepu3oBaTh (OMUCHIBATh) COCTAB
BO3/yXa, PU3NYECKIEe U XUMHUECKHE
CBOICTBa KMCIIOPO/A, CIOCOOBI €T0
HOJTyYeHUs], IPUMEHEHHUE U 3HaYCHHE
B IIPUPO/JIE U JKU3HU YEJIOBEKA.
CpaBHUBATh PEAKIIMH TOPEHUS

U MEJJICHHOT'O OKHUCIJICHUSI.
OOBACHATH CYIIHOCTb SKOJIOTHUYECKUX
npo6JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBarth mpaBusiam 6€30MacHOM
paboThI B 1ab0paTopun

IIPU UCTIOJIE30BAHUU XUMUYECKOM
NOCyABl M 000PYIOBaHUS, a TAKKE
npaBuiaM 0OpalleHusl ¢ TOPOYUMU
BEIIECTBAMH.

[1nanrpoBaTh U OCYILIECTBIISATH
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Y U3y4YEHHE CBOMCTB KUCIOPOA.
HaOnronenue B3auMoieiiCTBHS BELIECTB
C KHCIJIOPOJIOM U YCJIOBUS
BO3HUKHOBEHUS U MPEKPAILICHUSI TOPEHUS
(moxapa).

JlabopamopHhuwiti onvim:

O3zHakomiteHHE ¢ 00pa3iiaMu OKCHUIOB

Y ONMCAaHHUE X CBOWCTB.
Ilpakmuueckas paboma:

Ne 3. [Tonyyenue u coOupanue
KHCJIOPOJA, U3YYEHHUE €TO CBOMCTB.
Buviuucnenus:

MOJIEKYJISIPHOM MaccChl KHUCIOPOAA U
030Ha HA OCHOBAHUU aTOMHOM MacChI
XUMHUYECKOTO AJIEMEHTA;

KOJINYECTBA, MacChl BEIIECTBA

110 YPaBHEHUSIM XUMHUUECKUX PEaKIuil

Ha IPaKTUKE XUMUYECKHE
9KCIIEPUMEHTHI, TPOBOIUTH HAOTIOCHUS,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM
SKCIIEPUMEHTA NPU IPOBEICHUUN
Ja00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

Bpruucnsats KOJIMYECTBO BEMIECTBA,
0o0beM raza mo popMyiam.

YyacTBOBaTh B COBMECTHOM padoTe

B IpYIIIIE.

BricTpanBaTh pa3BepHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPO

Ha MHGOPMAIIUIO U3 yUeOHUKA

Y CIIPABOYHBIX MAaTEPHUAIIOB, TPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
arnmnapar Kypca XUMuu

2.2

Bonopoa. Ilonsitue
0 KMCJIOTaX U COJISIX

Bonopoxn — anemeHT u mpocToe
BemecTBo. Haxoxaenue Bogopoaa

B Mpupojie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, MPUMEHEHHE, CTIOCOObI
noxyyeHus. KucimoTsl u comnu.
MounsipHbrit 06beM ra30B. PacueTsl

M0 XMMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

[Tonyuenue, cobupanue

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHN
Y IPUMEHATH 3TU NOHATHUSA IIPU ONUCAHUU
CBOMCTB BEILIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (ONUCHIBATH)
duznyecKue u XMMHUYECKHIEe CBOMCTBA
BOJIOPOJa, CIIOCOOBI €ro MOTyUYeHUS,
IPUMEHEHHUE.

Cob6upatb npubOp 1S MOTYUEHUS
BOZOPO/A.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
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U pacrno3HaBaHuE BOAOPO/IA.
B3aumoeiicTBrEe BOOPOAa C OKCHIOM
menu (II).

JlabopamopHhuwiti onvim:
B3auMoencTBre KUCIOT ¢ METAJTIAMU.
Ilpakmuuecxas paboma.

Ne 4. Tlonyuenue u coOupanue BOAOPOa,
M3y4YE€HUE €TI0 CBOMCTB.

Buviuucnenus:

o0beMa, KOJIMYECTBA BEIlleCTBa ra3a

10 €r0 U3BECTHOMY KOJINYECTBY
BEII[ECTBA U O0BEMY;

00BEMOB T'a30B 10 YPABHEHUIO PEAKIINU
Ha OCHOBE 3aKOHa OOBEMHBIX OTHOILICHUM
ra3oB

JUTsL COCTaBIIeHUs (POPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMUYECKHIX
peaKuuil ¢ yuaCTUEM BOJIOPOAA.
Brrauciasate MOJSIpHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM Irasa,
MaccCy BEIIEeCTRBa.

[TpoBOAUTH pacyeTsl IO YpaBHEHUSAM
XUMUYECKUX PEaKIINil: KOJIMYeCTBa,
00beMa, MacChl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
VI MIPOJAYKTOB PEAKIIUH.

CnenoBath npaBuiiam 0€301acHOMN
paboThI B 1ab0OpaTopuu

WCITOJIb30BAHUN XUMHYECKOU ITOCY B

1 000pyI0BaHUs, a TAKXKE MpaBUIaM
00pallleHHs ¢ TOPIOYUMU BellleCTBaMU

B OBITY.

[TmanupoBaTh M OCYIIECTBIIATH

Ha TIPAKTUKE XUMUYICCKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOCHUS,
JieaTh BBIBOJIBI 110 PE3yJIbTaTaM
IKCIIEPUMEHTA.

YyacTBOBaTh B COBMECTHOM padoTe

B TpyIITIe

2.3

Bopa. PacTBopbl.
IloagaTue
00 OCHOBaHUSX

dusnueckue cBoiicTa Boabl. Boa kak
PacCTBOPUTEIb. XHUMUUYECKUE CBOMCTBA
BOJIBI.

PackpbIBaTh CMBICH U3y4aeMbIX HOHATHN
Y TIPUMEHSITh 3TH NOHATHUS IPU ONTUCAHUU
CBOWCTB BEILIECTB U UX MMPEBPALICHUM.
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OcHoBaHus.

PactBopsl. Ponbe pacTBOpoB B npupo/ie
Y B )KU3HU denoBeka. KpyroBopot BoJibI
B MIPUPOJE. 3arpsi3HEHUE MPUPOIHBIX

BoJ. OXpaHa U OYUCTKA NPUPOIHBIX BOJ.

HacpllieHHbIEe ¥ HEHACHIILICHHbBIE
pacTBOpbI. PacTBOPUMOCTD BEIIECTB
B BoJie. MaccoBas J10J1s1 BEIIECTBA

B PacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHME BENIECTB C pa3InyHON
pPacTBOPUMOCTBHIO.

B3aumMopaeiicTBre BOABI C METaIaMH
(HaTpUeM U KaJIbLIUEM).
HccnenoBanne pacTBOPOB KUCIIOT

Y IIEJI0YEH C TOMOIIBIO MHIUKATOPOB.
JlabopamopHvie onvimoi
UccnenoBanre ocoOeHHOCTEN
PacTBOPEHUSI BEIIECTB C PA3IMUHON
PacTBOPUMOCTBHIO.

[TIpuroroBneHnre pacTBOPOB

C ONPEACITCHHON MacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA.
Ilpakmuueckas paboma

Ne 5. IIpuroroBiieHre pacTBOPOB

C OIPEAEITICHHON MacCCOBOW JOJIEU

XapaktepusoBarb GU3NYECKUE

Y XUMHYECKHE CBOMCTBA BObI, €€ POJIb
KaK pacTBOPUTENS B IPUPOIHBIX
nporueccax.

CocTaBisATh ypaBHEHUS XUMHYECKHUX
peaKuui ¢ y4aCTUEM BOJIBI.

OOBACHATH CYIIHOCTH YKOJTOTUYECKUX
npo6JieM, CBSI3aHHBIX C 3arps3HEHUEM
IPUPOJIHBIX BOJ, CIOCOOBI OYMCTKH BOJbBI
OT IPUMECEN, MEPBI 110 OXPAHE BOJ

OT 3arpsi3HEHUS.

[InanupoBaTh U OCYIIECTBIISATH

Ha NPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOJUTH HAOMIOACHUS,
JieaTh BBIBOJIBI 10 PE3YJIbTATaM
AKCIIEPUMEHTA MPU NPOBEICHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

CrnenoBarh npaBuiaM O€30MacHOM
paboThI B 1a0OpATOPUH NpU
WCIIOJIb30BaHNN XUMHYECKOM MOCYIbI

U 000pyI0BaHUSI.

[TpoBOIUTH BEIYUCIIEHUS C TPUMEHEHUEM
MOHSTHUS «MACCOBas JI0JIsl BELIECTBA

B PAcTBOpPEM.

BricTpauBath pa3BepHyThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM
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pPacTBOPEHHOT'O BEIIECTBA.
Buiuucnenus:

C UCIIOJIb30BAHUEM ITOHITHS «MacCOBast
JI0JIs1 BELIECTBA B PACTBOPE»

Ha nHPOpMaIHIO U3 YUYCOHUKA

U CIPABOYHBIX MaTEpUajIOB, IPaMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
anmapar Kypca XUMHUU

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COeIUHECHUU

11

Krnaccudukanus HeopraHn4ecKux
coenunenuid. Oxcuael. Knaccudukarms
OKCHJIOB: COJIe0Opa3ytoIiue (OCHOBHBIE,
KHUCIIOTHBIE, aM(OTEpHBIEC)

U Hecoseo0pasyrolue.

Howmenknatypa okcunoB. duznueckue
U XUMHUYECKUE CBONCTBA OKCHUIOB.
[Tomy4yeHne OKCHIIOB.

OcnoBanus. Kitaccudukanys ocHOBaHHMIA:

1IEJI0YM U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknatypa ocHoBanuii. usnyeckue
Y XMMHUYECKUE CBOMCTBAa OCHOBAHUM.
[Tomy4yeHne OCHOBaHMIA.

Kucnotsl. Knaccudukarus Kucior.
Howmenknarypa kucnor. @uznueckue

U XUMHYECKHE CBOMCTBA KUCIIOT. Py
aktuBHOCTH MeTasuioB H.H. bekerosa.
ITomydyeHue KUcCIoT.

Conu. HomeHkiarypa coneil.
PuU3NUYECKNE U XUMUYECKUE CBOMCTBA
conen. [Tonyuenue comen.
['eneTnyeckas CBSI3b MEXKy KJIacCaMU
HEOPraHWYECKUX COCTMHEHUM.

Krnaccudunuposats nuzydyaemole
BEIIIECTBA I10 COCTaBY U CBOMCTBaM.
CoctaBisaTh GOpMYIIbI OKCHIOB, KUCTIOT,
OCHOBaHMH, COJICH M Ha3bIBaTh UX

110 MEXTyHAPOHON HOMEHKIAType.
[Iporuo3upoBath CBOMCTBA BEIICCTB

Ha OCHOBE OOIIUX XUMHUYCCKUX CBOICTB
M3YUYEHHBIX KJIACCOB/TPYIII BEILIECTB,

K KOTOPBIM OHU OTHOCSITCAL.

CocTaBisiTh MOJIEKYJISIPHBIC YPABHEHUS
peaKuui, WIUTIOCTPUPYOLINX
XAMUYECKHE CBOMCTBA M CITOCOOBI
MOJTYYEHHUsI BEIIECTB U3yUCHHBIX
KJIACCOB/TPYIIII, a TAKKE
MOATBEPKIAIOIINX T€HETUUECKYIO
B3aUMOCBSI3b MEXKy HUMH.
ITpou3BOANTH BEIYMCIICHUS

110 YPABHEHUSIM XUMUYECKUX PEaKIIHil.
[InaHnpoBaTh U OCYIIECTBISATH

Ha MPAKTUKE XUMUYECKHUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOJIOICHHUS,
JieJaTh BBIBO/JIBI TIO pe3yJibTaTam
SKCIIEPUMEHTA MIPHU MPOBEICHUU
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Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu.

OO6pa31bl HEOPraHUYECKUX BEIECTB
Pa3JIMYHBIX KJIACCOB.

OMNBITHI, WIUTFOCTPUPYIOIIUE XUMUUECKHE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHvie onvimol

Ornpenenenue pacTBOPOB KUCIIOT

Y 1IEJI0YEH C TOMOIIBIO MHIUKATOPOB.
N3yueHne B3auMOJIEUCTBUS KUCIIOT

C METAJJIaMHU, PEAKIUA HEUTpATU3ALINH.
BzaumopericTBre pactBopa CepHOU
KUCJOTHI ¢ okcusioM Menu (II).
[TonyueHne HepacTBOPUMBIX OCHOBaHUH.
BriTecHeHnEe 0JTHOTO MeTasIa APYTrUM
13 pacTBOpa COJIU.

Ilpaxmuueckas paboma

Ne 6. Pemienue skcriepuMeHTATBHBIX
3aaa4 1o TeMe «BaxxHeimme kinaccel
HEOPTaHUYECKUX COEAUHEHUI.
Buviuucnenusa:

[0 YPaBHEHUSM XUMUYECKOW PEaKIUU:
KOJIMYECTBA BEIIECTBA, 00heMa, MACCHI
110 U3BECTHOMY KOJIMUECTBY BEUIECTBA,
00BeMy, Macce peareHTOB

WJTU TIPOJTYKTOB PEaKIINU

71a00paTOPHBIX OIMBITOB U MPAKTUYECKHUX
pabor.

Crnenoath mpaBuiiam 0€30MaCHOM
paboThI B 1a00OpATOPUHU

MIPU UCTIOJIb30BAaHUU XUMUYECKON
NOCY/Ibl U 000pPYAOBaHUS.

BricTpanBaTh pa3BepHyThI€ TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha MHGOPMAIIUIO U3 yUeOHUKA

Y CIIPABOYHBIX MaTEPHAIIOB, TPAMOTHO
VICII0JIB30BAaTh U3YUYEHHbBIN TOHATUNHBIN
amnmapar Kypca XuMuu

Hroro no paszpeny:
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Ilepuoanuecknii 3axoH u Ilepuoguyeckasi cucrema xumudeckux j1emMeHToB /I, U. MenaeneeBa. CTpoeHne aToMoB.
Xumnueckas cBsi3b. OKUCIUTEILHO-BOCCTAHOBUTEIbHbIC PeaKIIUN

3.1 | [lepuoanueckuit
3aKOH

u [lepnonnueckas
CHCTEMA
XAMHAYECKUX
9JIEMEHTOB

Crpoenune aroma

J1. . Menneneena.

7

[lepBble MOMBITKU KJaccUDUKAITUN
XUMUYECKUX 3JEMEHTOB. [loHATHE

O rpynmnax CXOJHBIX 3JIEMEHTOB
(LLIETTOYHBIE U IIETOYHO3EMEIIbHBIE
METAaJIJIbl, TAJIOTEHBI, UTHEPTHBIE T'a3bl).
DneMeHThI, KOTOpbIe 00pa3yIoT
aMmdoTepHbIe OKCUJIBI U TUAPOKCHUJIBI.
[lepnonnuecknii 3axoH. [lepnognueckas
CHUCTEMa XUMHUYECKUX AJIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JUIMHHOTIEPHOIHAsL (POPMBI
[leproauyeckoi CUCTEMbI XUMUYECKHUX
anemeHToB [[.1. Menaeneesa. [lepronsl
Y rpynnbl. PU3NYECKUN CMBICI
MOPSIAKOBOrO HOMEPA, HOMEPOB MEPHO/Ia
Y TPYIIIBI AJIEMEHTA.

Crpoenue aroMoB. COCTaB aTOMHBIX
anep. M3oronsl. Dnexkrponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB MIEPBBIX
20 XMMHUYECKUX 3JIEMEHTOB
ITepunoauueckoi CUCTEMBI

J.N. MenneneeBa. XapakTepuCTUKA
XUMHYECKOTO AJIEMEHTA

T10 €T0 NOJIOKEHUIO B [Ieprnoanyeckoit
cucteme .. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHUS Painyca

PackpeIBaTh CMBICI IEPUOTUUECKOTO
3aKOHa.

OnuceIBaTh CTPOCHHUE TAOIULIBI
«llepuonueckas cuicTeMa XUMHYECKHUX
anemeHToB /.M. MeHaeneeBay.
MopnenupoBaThk CTPOECHHE aTOMa,
OHEPreTUYECKUX YPOBHEU U ITOyPOBHEN
MIPU TTOMOIIM PUCYHKOB, DJIEKTPOHHBIX
KOH(UTypalnii U 3JI€KTPOHHO-
rpaguueckux GopMyIl.

[TosicHATh hU3NYECKUN CMBICIT
IIOPSIAKOBOI'O HOMEPA, HOMEPOB IIEpUOA
Y TPYIIIBI AJIEMEHTA.

XapakTepu3oBaTh XUMUYECKUE PTIEMEHTBI
IIEPBBIX TPEX MEPUOJIOB, KAJIUN, KAJIbLIUN
Y UX COEIMHEHUS T10 MTOJIOKEHUIO

B [leprnonnueckont cucreme

.. Menneneena.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHYECKUX
3JIEMEHTOB (U3MEHEHHUE PanyCOB
aTOMOB, AJIEKTPOOTPULIATEIIBHOCTH,
BAJICHTHOCTH) U UX COEUHEHUI

B IIPE/iesIaxX MaJbIX MEPHUOJIOB U TTIABHBIX
INOATPYIII C yYETOM CTPOEHHUSI UX
aTOMOB;
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aTOMOB XMMHUYECKUX 3JIEMEHTOB,
METANTMYECKUX U HEMETAUTMYECKHUX
CBOWCTB I10 TPYNIIaM U IIEPUOJIAM.
3nauenue [leproguyeckoro 3akoHa

u lleproanueckor CUCTEMbI XUMUYECKUX
AJIEMEHTOB JIJIsl Pa3BUTHUS HAYKH U
npaktuky. [[.1. Mennenees — ydueHslit
Y TpakJIaHuH.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

B3aumojelicTBUE TUAPOKCH 1A ITMHKA

C pacTBOpaMu KUCJIOT U IIET0YEH.
MoenupoBaHue CTPOCHUST MOJICKYJT
IIPY ITIOMOIIM PUCYHKOB, MOJENEN,
AIIEKTPOHHBIX U CTPYKTYPHBIX GOPMYIIL.
Tabnuna «llepuonnueckas cucrema
XHMHYECKUX DJIEMEHTOB

JI.1. MeHnpeneeBay.

JlabopamopHvie onvimoi
O3HakoMJIeHHE C 00pa3laMi METAJIJIOB
1 HEMETAJIJIOB

YyacTBOBaTh B COBMECTHOM padboTe

B [1Ap€ WJIN TPYIIIIE.

BricTpanBaTh pa3BepHyThIE TICHbMEHHBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha HH(OPMALIKIO U3 YU4EeOHUKA U IPYTHX
VCTOYHUKOB, B TOM unciie MaTepHeTa

3.2

XHUMHUYECKasl CBA3b.
OxucIMTENLHO-
BOCCTAHOBHUTEJILHBIC
peaKIuu

XumMmudeckas cBsa3b. KoBajneHTHas
(TmoJisipHAst U HEMOJISIPHAST) CBA3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUUYECKUX
snemenToB. MonHas cBa3b. CTeneHp
okuciaeHus. OKHCINTEIBLHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Iporecchl

PackpbIBaTh CMBICII H3y4aeMbIX MOHATUH.

OrnpenensiTe BUJ XUMUUYECKOM CBSI3H

B COCIMHEHHH.

MonennpoBaTh CTPOCHUE MOJIEKYJT
IIPYA TIOMOILM PUCYHKOB, MOJIEJIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYIL.
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OKHCIICHHS] 1 BOCCTAHOBJICHHS.
OKHCIUTENN U BOCCTAHOBUTEH.
XHUMUYECKUHN IKCIIEPUMEHT: U3YUEHUE
00pa3IioB BEIIEeCTB METAJIIIOB

Y HEMETAJIJIOB, B3aUMOJICHCTBUE
TMUIPOKCH/IA [IMHKA C pACTBOPaMU KUCIIOT
Y LIEJI0YEN, IIPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPBI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3NOKEHUsI, COSTUHEHUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMNBITHI, WUTIOCTPUPYIOIIUE MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3JIOKEHUsI, COCTMHEHUS)

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSI COCTaBIICHUS (POPMYIT BEIECTB,
3JIEKTPOHHOTO OajaHca peakiui.
Ornpenensite CTENEHb OKUCIEHUS aTOMOB
XUMHUYECKUX IJIEMEHTOB 110 hopMyIam
Y COCTABIJIATH (POPMYJIbI OMHAPHBIX
COCJIMHEHUH T10 CTETIEHU OKHUCIICHUS
aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
Ornpenensitb OKUCIUTEND U
BOCCTAHOBUTENb. PaccTaBisiTh

KO3 PUITMEHTHI B cXeMax MPOCTHIX
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peaKkuuii METOJIOM 3IEKTPOHHOTO
OanaHca.

Habmtonath XMMUYECKHE OTBITHI

10 IJIaHy, aHAJIU3UPOBATH U JIeTaTh
BBIBOJIBI.

HUcnons3oBate UKT gag co3panus
MOJIEJIEeN, TOATOTOBKU MPE3EHTALINM,
JOKJIAJIOB TIO TEME.

BricTpanBaTh pa3BepHyThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(}OpMaLHIO U3 yueOHUKA U IPYTUX
HMCTOYHUKOB, B TOM uucie MutepHera

Wroro 1o pazaeny 15
Pe3zepBHOE BpeMs 3
OBIIEE UMCJIO YACOB 68
[10 ITPOI'PAMME
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9 KVIACC

Ne
/11

HaumeHnoBanue
pa3aeaoB U TEM
y4eOHOro rpeaMera

KomnuectBo
YacoB

Coneprkanue o0yueHus

OCHOBHBIE BUIBI AEATEIbHOCTU
oOydJaronuxcs

BelHeCTBO H XUMHYIECCKUE PECaKIIMU

11

[loBTOpEHME

U yriIyOJieHue
3HAHUN OCHOBHBIX
pa3aenoB Kypca

8 kacca

5

[Iepnonnueckuit 3akoH. Ilepuonnueckas
CHUCTEMA XUMHYECKUX JIEMEHTOB

J.1. Menneneera. CTpoeHrE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XMMHUYECKUX JIEMEHTOB MEPBBIX TPEX
NIEPUOJIOB, Kausl, KaJbLUs U UX
COE€IUHEHHUN B COOTBETCTBUU

C MOJIOKEHUEM IJIEMEHTOB

B [lepnoanueckom cucreMe U CTpOCHUEM
UX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMUYECKOU
CBSI3U. TUIBI KPUCTATUTMYECKHUX
pEIIETOK, 3aBUCUMOCThH CBOMCTB
BEIIIECTBA OT THUIMA KPUCTATUTMYECKOU
PELIETKH U BUJA XUMAYECKOU CBSI3H.
Knaccudukanus u HoMeHKIIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCSILIMXCS

K Pa3JIMYHbIM KJIaCCaM HEOPTaHUYECKUX
COCJIMHECHMI, TEHETUYECKasl CBSI3b
HEOPraHUYECKHUX BELIECTB.

XapakTepu30BaTb XUMHYECKUE JIEMEHTBI
MIEPBBIX TPEX NEPHUOJIOB, KAIHS U KaIbIUs
10 X MOJIOKEeHUIO B [leprnoanueckoit
cucteme /1. 1. Menpaeneena.
KinaccudunmpoBaTs 1 Ha3bIBaTh
HEOPraHUYECKHUE BELIECTBA U3YUCHHBIX
KJIACCOB.

OnuceiBaTh 00ITUE XUMHUYECKUE
CBOIMCTBA BEMIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPAKAATh CBOICTBA MPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
peaKkum.

OnpenensTe BUJ XUMUYECKOU CBSI3U

Y TUII KPUCTAJTMYECKON PEIIETKH
BEILIECTBA.

IIporao3upoBarth CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHMUSI.
BricTpauBaTh pa3BepHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha THGOPMAIIHIO U3 yUeOHUKA

Y CIIPaBOYHBIX MAaTE€PUATIOB, TPAMOTHO
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Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

03HAaKOMJICHUE C MOJIETSIMU
KPUCTAJUIMYECKUX PEIIETOK
HEOPraHWYECKHX BEIIECTB — METAJUIOB
1 HeMeTaJuioB (TpaduTa u amMasa),
CJIOKHBIX BELIECTB (XJIOPUAA HATPHS)

HCIIOJIb30BaTh U3YUYECHHBIN MOHATUNHBIN
armapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMHAYECKUX
peakuun

Krnaccudukanus XuMU4ecKux peakuui
10 Pa3JIMYHBIM IPU3HAKAM (I10 YUCITY

Y COCTaBY yYaCTBYIOILIUX B pEaKLIUU
BELIECTB, M0 TEMIOBOMY 3 (DEKTY,

10 U3MEHEHUIO CTENIEHEN OKUCIICHUS
XUMUYECKUX JIEMEHTOB,

10 00paTUMOCTH, 10 Y4aCTHIO
KaTajm3aropa). IK30-

Y DHJIOTEPMHUYECKUE PEAKIIUH,
TEPMOXUMHUYECKHE YPABHEHUS.
[ToHsTHE O CKOPOCTH XUMHUUECKON
peakuuu. [ToHsiTue 06 0OpaTUMBIX

U HEOOPaTUMBIX XUMUYECKUX PEAKIIHSIX.
[ToHsiITHE O TOMOT€HHBIX U FE€TEPOTr€HHBIX
peakiusx. [londarue o karamse.
IToHsATHE O XMMHYECKOM PAaBHOBECHH.
@DaKTOpPHI, BIUAIOLIME HA CKOPOCTH
XUMUYECKON peaKIK U MOJIOKEHHE
XUMHUYECKOTO PABHOBECHS.
OKHCIUTETBHO-BOCCTAHOBUTEIILHBIE

PackpbIBaTh CMBICI U3y4aeMbIX TOHATHH
Y IPUMEHSATH 3TU OHATHUS IPU ONTUCAHUU
CBONCTB BEIIECTB U UX NPEBPALLCHUN.
KnaccuduiupoBath XuMu4ecKkue
PEaKLMH 110 Pa3JIUYHBIM ITPU3HAKAM.

Y craHaBIMBaTh 3aBUCUMOCTD CKOPOCTH
XUMHUYECKON PEAKIMK OT Pa3IN4HbIX
(hakTOpOB.

IIporao3upoBaTh BO3MOKHOCTH
IIPOTEKaHUS XUMHUYECKUX IIPEBPALICHUIM
B PA3JIMYHBIX YCIOBUSX.

OnpenensiTe OKUCIUTEID

1 BoccTtaHoBuTenb B OBP.

CocTaBisATh 3JIEKTPOHHBIN OaslaHc
peaxkuuu.

[Tpon3BOANTH BEIYMCIEHUS

M0 XUMUYECKUM YPABHEHHSIM.
VYyacTBoBaTh B COBMECTHOM padoTe

B IIape WJIU TPYIIIIE.

BricTpanBaTh pa3BepHYTHIE NINCEMEHHBIE
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peaKIMu, SJICKTPOHHBIN OallaHc
OKHCITUTEIBHO-BOCCTAHOBUTEILHOMN
peakuun. CocTaBlIeHHE YpABHEHUI
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCMOIb30BaHUEM METO/1A
AJIEKTPOHHOTO OajaHca.

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakuuu OT BO3AECHCTBUS
pazIUYHBIX (aKTOPOB.

OnbIThI, WIUTFOCTPUPYIOLIUE IPUMEPDI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOkKEHUsI, COCTMHECHMUS ).
Buiuucnenus:

KOJIMYECTBA BEIIIECTBA, 00BEMA U MaCChI
peareHTOB WK MPOIYKTOB MO
YpaBHEHUSIM XUMUYECKUX PeaKIui

Y YCTHBIE OTBETHI C ONIOPOU

Ha nH(pOpPMaIIKIO U3 yueOHNKA

Y CIIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3y4YEHHBIN TOHATUHBINA
amnrapar Kypca XuMHH

1.3

DNeKTpoIUTHYECKast
JUCCOIUAIUS.
XUMUYECKUE
peakiuu

B pacTBOpax

Teopus 3JIEKTPONTUTUYECKON
JTUCCOLAALINU. DIIEKTPOIUTHI

Y HERJIEKTPOJIUTHI. KaTHOHBI, aHMOHBI.
MexaHn3M AUCCOIMAIIUN BEILIECTB

C Pa3IMYHBIMU BUJIAMH XUMUYECKOU
cBs3u. Crenens quccounanu. CUabHbIe
U c1a0bIe AJEKTPOIIUTHI.

Peaknuu noHHoro oomMeHa. Y ciioBus

PackpbIBaTh CMBICII U3y4aeMbIX IOHATHH,
a TaKXe CMBICII TEOPUU
AIEKTPOJIUTUYECKON JUCCOLNALMH.
OOBSICHATH TPUYMHBI
3JIEKTPONPOBOAHOCTH BOAHBIX PACTBOPOB
BEILIECTB, Pa3Iu4aTh cJa0ble U CUIIbHBIC
AIEKTPOJIUTHI.

CocCTaBIATh YpaBHEHUS JUCCOIUALIAN
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IPOTEKaHMs peakiuii HOHHOTO OOMEHa,
TIOJTHBIE Y COKPAIllCHHbIE HOHHBIE
ypaBHeHUs peakiuii. CBONCTBA KUCIIOT,
OCHOBAHUU U COJIEN B CBETE
MPEJCTABICHUI 00 3JIEKTPOIUTUUECKOMN
nucconuanv. KauecTBeHHbIE peakiuu
Ha WoHbl. [lonsATHE O THApPOIU3E

coJiei.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Hccnenosanue 31eKTpONPOBOHOCTH
pacTBOpPOB BEIIECTB, IIpoliecca
JTUCCOLUALINY KUCIIOT, IIeJI0Ye

1 coJiel (BO3MOXHO MCIIOJIb30BaHUE
BUJICOMATEPUAIIOB).

OnbIThI, WUTIOCTPUPYIOIINUE MPU3HAKU
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajka, BhIJIEIICHUE Ta3a,
00pa3oBaHUE BOJIbI).

Pacnio3naBanue HEOPraHMYECKHUX
BEILIECTB C MOMOILBIO KAYECTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopnuwiii onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peakIu HOHHOTO 0OMEHa B pacTBOpax
AIEKTPOIUTOB (C 00pa30BaHUEM OCaJIKa,

BBIJICJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).

KHUCJIOT, IIIeJI0YEH U COJICH, MOJIHbIC

Y COKpAIllCHHbIC MOHHBIE YPABHEHHUS
XUMUYECKUX PEaKINil HOHHOrO OOMEHa,
KpaTKHE UOHHBIC YPABHEHUS POCTHIX
pEaAKIHN TUAPOIIN3a COJIEH.
XapakTepru3oBaTh OOIINE XUMHIECKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTHIECKON
U CCOLMALINN; TOATBEPAKIATh CBOMCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUU.
Pemiars sxcriepuMeHTaIbHBIE 3a4a4H

10 TEME.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPaKTUKE XUMHUECKUE
AKCIIEPUMEHTHI, TPOBOAUTHL HAOJIOICHMUS,
JienaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEPUMEHTA MPU MPOBEICHUU
J1a00PATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh mpaBuiIamM 6€30MacHOM
paboThI B J1abopaTopuu

MIPU UCTIOJb30BAHUU XUMUYECKON
MOCY/IbI ¥ 000PYTI0BAHMUSI.

[TpoBOANTH BBEIYUCICHUS IO XUMUYECKUM
YpaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM padoTe
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Ipaxmuueckas paboma:

Ne 1. Pemienue akCiepuMEHTATbHBIX
3a/1a4 10 TEME.

Buviuucnenus:

10 YPABHEHUSIM XUMUYECKUX pEaKIni

B [1ape WU TPYIIIE.
BricTpanBaTh pa3BepHYThIE€ TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UH(pOpMAaIHIO U3 YUeOHUKA U IPYTUX
MCTOYHUKOB UH(OPMALIUY, B TOM YHCIIE
HNurepnera

Hroro no pazneny

17

HemeTaabl M MX COeIMHEHUA

2.1

OOmas
XapaKTEepPUCTUKA
XUMHYECKUX
2JIEMEHTOB
VIIA-Tpynmsl.
I"anmorensr

OO6m1as xapaKTeprUCTHKA TAJIOT€HOB.
Oco00EeHHOCTH CTPOEHHUS ATOMOB,
XapaKTEePHbIC CTETICHU OKUCIICHUS.
CrtpoeHue u puznuecKkrue CBOMCTBa
MPOCTHIX BEIIECTB — T'AJIOTCHOB.
XUMHAYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3auMOJICUCTBUE C METAJIJIaMU,
HEMETAJUIAMHU, [IEJTI0YaAMM ).
XnopoBogopoa. ConsiHas KUCIOTA,
XUMUYECKUE CBOMCTBA, MOJTYyYCHHE,
npuMeHeHue. JlercTeue xiaopa

U XJIOPOBOJOPO/Ia HA OPraHUu3M
yeJioBeKa. BaxkHeunme XJIopuibl ¥ UX
HaxO0XJICHUE B TIPUPO/IE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThl, OTpaxkaroume Gpuandyeckue

U XUMUYECKHE CBOMCTBA TAJIOTEHOB U UX
coeMHEHU (BO3MOKHO UCTIOJIb30BaHUE

OOBsICHATH 00LITHE 3aKOHOMEPHOCTU

B I3MEHEHHUH CBOICTB HEMETAIIJIOB U UX
COCMHEHNH B MPEIENIax MaJIbIX
MIEPUOJIOB U TJIABHBIX MOATPYIII
[Tepuoanueckoi CHCTEMBI XUMHYECKHIX
AIIEMEHTOB C YY€TOM CTPOCHHS UX
aTOMOB.

Xapaktepu3oBaTh (PU3UUECKUE

Y XUMHYECKHE CBOWCTBA MPOCTHIX
BEIIIECTB TaJIOTEHOB (Ha MPUMEPE XJI0pa)
Y CJIOKHBIX BEIIECTB (XJIOPOBOJOPO/IA,
XJIOpHJIa HATPHs), CIIOCOOBI UX
MOJIy4eHUS], IPUMEHEHUE U 3HAUCHHE

B IIPUPOJIC U JKU3HH YEIIOBEKA.
OmnpenensiTh XJIOPUA-UOHBI B PACTBOPE.
[ImarrpoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUYICCKUC
OKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHUS,
JIeNIaTh BBIBOBI IO pe3yJIbTaTaM
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BUJICOMATEPHAIIOB).

O3zHakomiieHHe ¢ 00pa3lamMu XJIOPHIOB
(raJoreHu10B).

JlabopamopHuwiii onvim:

N3ydenune cBOUCTB CONSTHON KUCIIOTBL.
[IpoBeneHre Ka4eCTBEHHBIX pPEeaKIui
Ha XJIOPUJI-UOHBI.

IIpakmuueckas paboma

Ne 2: TlomyyeHue COJITHOM KMCIIOTHI,
VU3YYEHHE €€ CBOWCTB.

Buviuucnenus:

10 YPAaBHEHUSAM XUMHUYECKHX PEAKIIUH,
€CJIM OJIH U3 PEareHToB JaH B U30bITKE

HKCIIEPUMEHTA TP MPOBEJCHUU
71a00PaTOPHBIX OIBITOB U MPAKTHYECKHUX
pabor.

CrnenoBaTh mpaBuiIaM 0€30MaCHOM
paboThl B 1abopaTopuu

MIPH UCTIOJIb30BAHUU XUMUYIECKON
MOCY/Ibl U 000pPYAOBaHUS.

BricTpanBaTh pa3BepHyThI€ TUCEMEHHbIE
U YCTHBIE OTBETHI C OTIOPOM

Ha MHGOPMAIIMIO U3 yUYeOHUKA

Y CIIPAaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
HCI0JIb30BaTh N3YYEHHbIN MOHSITUNHBIN
anmapar Kypca XuMHUH

2.2

OOwas
XapaKTepUCTHKA
XUMHUYECKHUX
AIIEMEHTOB
VIA-rpynmnsl. Cepa
U €€ COEJIMHEHUS

OO6m1ast xapaKTepUCTHKA IJIEMEHTOB
VIA-rpynnel. OCOO€HHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTEIICHU
OKHCIICHUSI.

CrpoeHnue u puznueckre CBOMCTBA
MPOCTHIX BEIIECTB — KUCTIOPOJIa U CEPHI.
AJI0TpOIHBIE MOU(DUKALIMY KUCIOpOaa
U cepbl. XMMUUYECKHUE CBOMCTBA CEPHI.
CepoBo10po/I, CTpOcHUE, PU3HUCCKUE

Y XUMUYECKUE CBOMCTBA.

OKcubl cepbl Kak MPeCTaBUTENH
KHCJIOTHBIX OKCHJIOB.

Cepnas kucnota, Gpu3ndecKue

U XMMUYECKHE CBOMCTBA (00IIHe KaK

OOBsICHATH 0011IHE 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMCTB AJIEMEHTOB
VIA-rpynmnsl 1 UX COEAMHEHNH C YYETOM
CTPOEHUS UX aTOMOB.
XapaxkTepuszoBaTh PU3NYECKUEC

Y XUMUYECKHE CBOMCTBA TPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHEHUI
(cepoBoIOpO/Ia, OKCUAOB CEPBI, CEPHOU
KHCJIOTBI, CyJIb(PaToB), CITOCOOBI X
MOJTYYEHHUS], IPUMEHEHUE U 3HAYCHUE
B IPUPOJE U )KU3HH YETIOBEKA.
Onpenenars HATUYUE CYJIb(PaT-NOHOB
B PacTBOpE.

OOBACHATH CYITHOCTh SKOJIOTUYECKIX
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PEICTaBUTEIIS KJIACcCa KUCIIOT
U crienuduyaeckue). XuMHIECKHe
peakiuu, Jexariiue B OCHOBE
MPOMBIIIJICHHOTO CII0C00a MOJTy4YeHuUs
cepHoid kucioTsl. [Ipumenenue. Conn
CEpHOI KUCIOThI, KAUECTBEHHAS PEaKIUs
Ha cynb(aT-noH.

Haxoxzaenue cepbl 1 €€ COeTMHEHUIN

B pupoje. XUMUYECKOE 3arpsi3HEHUE
OKpY’KaIOLIEH Cpeibl COETUHEHUSIMU
cepbl (KUCIOTHBIE T0XKIH, 3arPsI3HEHNE
BO3]lyXa U BOJJOEMOB), CITIOCOOBI €T0
IPEI0TBPALICHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomIIeHHE ¢ 00pa3aMu Cephl U ee
COEMHEHUAMU (BO3MOKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmonenue npoiiecca oOyriivMBaHus
caxapa noJi IeiCTBUEM
KOHIIEHTPUPOBAHHON CEPHOU KUCIIOTHI.
JlabopamopHvie onvimoi:

N3yuyeHne XuMu4eCcKnx CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[IpoBeneHre KaueCTBEHHOM peaKIuK Ha
cynb(dar-uoH u HabIIOICHUE TPU3HAKA
ee MPOoTeKaHus

po0JieM, CBA3aHHBIX C epepadoTKOM
COEIMHEHUH CEPHI.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUECKHE
AKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHMUS,
JienaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEPUMEHTA.

CrnenoBaTh mpaBuiIam 6€30MacHOM
paboThI B J1abopaTopuu

IIPU UCTIOJIb30BAHUHA XUMUYECKON
MOCY/JIbI U 000PYI0BAHUSI.

[Ipou3BOANTH BBIUUCICHUS

M0 XMMUYECKUM YPABHEHUSIM.
Hcnonb30BaTh MU BHITIOJTHEHUT
y4eOHBIX 3aJaHUIl TEKCThl YUEOHHKA,
CIIPaBOYHBIE MaTEpPHAIbI
(ITepuoandeckyro CUCTEMY XUMHUUECKUX
sanemenToB [I. 1. MenneneeBa, Tadmuiy
PacTBOPUMOCTH KUCJIOT, OCHOBaHUM

Y COJIEH B BOJIE, DIIEKTPOXUMUYECKUN PSJT
HaIpsHKEHUN METaIOB).

Hcrnonb30BaTh MpH BHIMOJTHEHUT
yueOHBIX 3aJaHUi U B TIpOIECcCe
HCCIIEIOBATENbCKOM NeSITETbHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypPy
XUMHYECKOTO COAEPKaHUsl, CIIPABOYHbIE
Marepualibl, pecypchkl UHTEpHETa
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2.3

OOwas
XapaKTEepUCTHKA
XUMHUYECKUX
AIIEMEHTOB
VA-rpynisl.

Azort, hocdop u ux
COCIMHEHUS

OO6m1as xapaKTepUCTUKA PJIEMEHTOB
VA-rpynibel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHCIICHUS.

A3OT, pacnpoCTpaHEHUE B IPUPOJIE,
bu3HYecKre 1 XUMUYECKHUE CBOMCTRA.
Kpyrosopor a3ora B npupoze.
AMMHaK, ero GU3NIECKUE U XUMUYECKUE
CBOMCTBA, OJIyYCHHE U IPUMEHEHUE.
Conmn aMmMoHUsI, UX PUBNYECKUE

U XUMUYECKUE CBOMCTBA, TPUMEHEHUE.
KauectBenHnas peaxiusi Ha HOHbBI
aMMOHHSI.

AB3OTHas KUCJIOTa, €€ MOJTyYeHHUE,
(bu3HYecKre 1 XUMUYECKHUE CBOMCTBA
(oOurue Kak mpeacTaBUTENS Kilacca
KHUCJIOT U crieniupruyeckue).
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHUS B KQ4€CTBE MUHEPATbHBIX
yno0peHuil. XUMUYECKOE 3arpsi3HEHNE
OKPYKarOIIEH CPEIbl COCTMHECHUSAMUA
a3oTa (KUCIOTHBIC TOXK]IU, 3aTPA3HEHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, aIoTpoITHbIE MOAUDUKAITIH
docdopa, hpu3nIecKre 1 XUMUICCKHE
cBorictBa. Oxcua pocdopa (V)

u QpocdopHas kucnora, GpuznIecKue

OOBSACHITH O0IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB 3JIEMEHTOB
VA-rpynnel 1 uX COEJUHEHHUN C y4ETOM
CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh PU3HUECKUE

1 XUMHAYECKHUE CBOMCTBA IMMPOCTHIX
BelIeCTB a30Ta u ¢ocdopa u ux
COEIMHEHUI (aMMHUaKa, CoJielt aMMOHUS,
a30THOM KUCJIOThI, HUTPATOB, OKCHIA
dbocdopa (V) u bochopHOit KUCIIOTHI,
dhocdaToB), cmocoObI KX MOTYUCHHS,
MIpUMEHEHUE U 3HaYCHUE B IPUPOJIC

Y KU3HU YEJIOBEKa.

Onpenensats HOHBI AMMOHHUS U pocPat-
MOHBI B pacTBODE.

OOBACHATDH CYITHOCTD IKOJIOTHUECKHUX
npo0JieM, CBSI3aHHBIX C HAXO0XKICHUEM
coelMHeHUi a3ota u ocdopa

B OKpY>Karolleu cpee.

[ImarnpoBaTh M OCYIIECTBISATH

Ha MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA TP MPOBEJCHUU
71a00pATOPHBIX OIBITOB U MPAKTUYECKOU
paboTHI.

CrnenoBathb MpaBuiIaM 0€30M1aCHOM
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U XUMHUYECKHE CBOICTBA, MOTyUYCHUE.
Hcnonb3oBanue GochaToB B KauecTBE
MUHEpaIbHBIX YIOOPEHUN.
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

O3HakoMJIeHHE C PUBNIECKUMU
cBolicTBaMH a30ta, hochopa

U UX COeAUHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3zHakomiieHHe ¢ 00pa3iaMu a30THBIX
U $hochOpHBIX YI0OpEHUH.
[Tony4yenue, cobupanue, pacrio3HaBaHUE
U U3Y4YCHHE CBOMCTB aMMHUaKa.
B3anMoneincTere KOHIEHTPUPOBAHHOU
A30THOM KUCJIOTBI C MEJBIO
(BO3MOKHO HCTIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

JlabopamopHvie onvimei:
[TpoBeneHME Ka4eCTBEHHBIX PEaKITUit
Ha MOH aMMOHUA U (pocdar-noH,

U U3y4YeHHe MPU3HAKOB UX
IPOTEKAHUS.

Ipaxmuueckas paboma

Ne 3: TTonmyuenue aMMuaka, U3yueHue
€ro CBOWCTB.

Buviuucnenus:

110 YPaBHEHUSAM XUMHUYCCKUX PEaKIIni

paboThI B 1abopaTopuu

MIPH UCTIOJIb30BAHUU XUMUIECKON
MOCY/JIbl U 000PYI0BAHHUS.
[Tpon3BOANTE BHIUUCICHUS

0 XUMHYECKUM YPABHEHUSIM.
Hcronp30BaTh P BHIMTOJTHEHUT
y4eOHBIX 3aJaHUI TEKCThI YICOHHKA,
CIIPaBOYHBIE MATEPUAIIBI
(IepUOANYECKYIO CUCTEMY XUMUYECKHUX
anemenToB /1. 1. Menaeneena, Tabiuiy
PacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUM

U COJIEH B BOJIE, DJICKTPOXUMUYECKUM Psifl
HaIpsHKEHUN METaJIOB)
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2.4

OOwas
XapaKTEPUCTUKA
XUMHUYECKHX
DIIEMEHTOB
IVA-rpynmsr.
Yrnepon

Y KPEMHHM, U UX
COCIMHEHUS

OO6m1ast xapaKTepUCTHKA 3JIEMEHTOB
I[VA-rpynmnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHCIICHUS.

VYriepoa, amioTpoIHbIe MOAUMUKAITIH,
pacrpocTpaHeHue B IPUPOJIE,
(bu3HYecKre 1 XUMHIECKUE CBOMCTRA.
Ancop6uus. Kpyrosopot yriepoaa

B [IPUPOJIE.

Oxcunpl yraepojia, ux pusndeckue

Y XUMUAYECKHUE CBOWCTBA, NEUCTBUE

Ha KMBBIE OPTaHU3MBI, TOTYYCHUE

U IPUMEHEHUE. DKOJIOTUUECKHE
Mpo0JIeMbl, CBSI3AHHBIE C OKCUIIOM
yriepona (1V), runoresa rirodaibHOTO
MOTETUICHUS KJIIMMAaTa, TapHUKOBBII

s Pexr.

VYrosbHast KUCIOTA U €€ COJH, UX
dbu3nYecKe U XUMUYECKHE CBONCTRA,
MOJIy4YEHUE U PUMEHEHUE.
KauectBennas peakius Ha kapOoHaT-
noHbl. Mcronbp3oBanue kKapOOHATOB

B OBITY, MEJTUIIUHE, IPOMBIIIIJICHHOCTH
Y CEJIbCKOM XO35IMCTBE.
[TepBoHaUaNbHBIC TTOHSITHS

00 OpraHMYeCcKHX BEIICCTBAX KaK

0 COEJIMHEHUSIX yriiepoja (MeTaH, dTaH,

OOBSACHITH O0IIIHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOWCTB 3JIEMEHTOB
[VA-rpynnsl ¥ UX COEUHEHUH C yYETOM
CTPOCHUS UX aTOMOB.

Xapaktepru3oBaTh (PU3HMUECKUC

1 XUMHUYECKHE CBOMCTBA MTPOCTHIX
BEIIIECTB yTiIepoia U KPEMHUS U UX
COEJIMHEeHUI (OKCUIOB YIiiepoa,
YTOJIBHOM KUCIIOTHI, KApOOHATOB, OKCHA
KPEMHHUSI, KpDeMHHEBOU KUCIIOTHI,
CUJIMKATOB), CIOCOOBI X MOJTYYEHUS,
MIpUMEHEHUE U 3HaYCHUE B IPUPOJIC

Y ’KU3HU YEJIOBEKa.

OOBICHATH TPUIUHHO-CJICICTBCHHYIO
CBSA3b: CTPOEHUE BEIlleCTBa — CBOICTBA
— TIPUMEHEHUE — Ha TpUMepax
COEIMHEHNH yIIIEpOJa U KPEMHHUSI.
OrnpenensiTe KapOOHAT- U CHIIMKAT-UOHBI
B PacTBOpE.

OOBSACHSTH CYITHOCTh KOJIOTMYECKUX
po0JIeM, CBA3aHHBIX C HAXOXKIEHUEM
VTIIEKHUCIIOTO Ta3a B OKPYKaIOIIeH
cpene.

[TonTBepk1aTh 0COOEHHOCTH COCTaBA
OpPTraHUYECKUX BEIIECTB MPUMEpPaMHU
MPOCTHIX COEAMHEHUN (METaH, dTaH,
ATUJIEH, allETUJIEH, 3TAHOJ, TJIMIEPHH,
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STUJIECH, alleTUJICH, 9TaHOJ, TTTUIEPHH,
YKCyCHasi KHCJIOTa).

[IprponHbIE ICTOYHHUKH YIIIEBOAOPOIOB
(yrosae, npupoAHbIN ra3, HeQTh),
MPOAYKTHI UX TiepepaboTku (OeH3HH),
UX POJIb B OBITY U IPOMBIIIIIEHHOCTH.
[TonsiTrie 0 OMOTOTHYUECKH BaKHBIX
BEIIECTBAX: JKUpax, OesKax, yrieBoaax —
U UX POJIN B KU3HM YEJIOBEKA.
MarepuaibHOE €IUHCTBO OPTaHUYECKHUX
Y HEOPraHUYECKUX COCIUHEHUN.
Kpemuuii, ero ¢puznyeckue

Y XUMHUYECKHUE CBOMCTBA, IOJyYEHUE

1 npuMeHenne. CoeAMHEHUs] KpEMHHUS

B nipupoje. OO1ue npecTaBieHus

00 okcuje kpemuus (1V) u kpeMHHEBOM
KUCJIOTE.

Cunukarsl, X UCIIOJIb30BAHKE B OBITY,
MEIUIUHE, MPOMBIIIJIEHHOCTH.
Baxnelmue cTpouTenpHbIE MATEPUAIIBL:
KepaMHKa, CTeKJIO, LIEeMEHT, OETOH,
x)ene300eToH. [IpoGiiemsr 6e30macHOTO
UCIIOJIb30BAHUS CTPOUTEIBHBIX
MaTepHUaJIOB B TOBCEAHEBHOM KU3HH.
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

Mopaenu KpUCTAIITMYECKUX PEIIETOK

YKCYCHasl KHCJIOTa), B3aUMOCBSI3b
HEOPTaHMYECKUX COCTUHEHH yriiepoia
Y OPTaHUYECKUX BEIIECTB.

OnuceIBaTh posib OEIKOB, JKUPOB

U YTJIEBOJIOB B (PYHKIIMOHUPOBAHUU
’KUBBIX OPTaHU3MOB, COCTaB MPUPOTHBIX
MCTOYHUKOB YTJIEBOJAOPOIOB, UX POJIb

B OBITY U POMBIIIUIEHHOCTH.
[IpoBOIUTH BBIYMCIICHUS 110 YPaBHEHUSIM
XUMHUYECKUX PEaKIIH.

[1maHupoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOICHUS,
JIeNaTh BBIBOJIBI IO PE3YJIbTaTaM
AKCIIEPUMEHTA TIPU MTPOBEICHUH
71a00PaTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abOpaTopuu

MIPU UCTIOTH30BAHUH XUMUYECKOU
MOCY/IbI U 000PY1I0BAHMUSI.
Hcrnonb30BaTh MpH BHIMOJTHEHUT
yueOHBIX 3aJ]aHUI TeKCThl yueOHHUKa,
CIIPaBOYHBIE MATEPUAITBI
(ITepnonnyeckyro CUCTEMY XMMUYECKHUX
sanemenToB /1. . Menneneesa, Tabmuiry
PaCTBOPUMOCTH KHUCJIOT, OCHOBAHUH
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anmasa, rpadura, QyaepeHa.
O3HaKOMIIEHHE C TPOLECCOM acOpOLUU
PacTBOPEHHBIX BEILIECTB
AKTUBHUPOBAHHBIM yTJIEM U YCTPONCTBOM
MIPOTUBOTra3a.

O3HakoOMIIEHHE C TPOAYKLIHEH
CUJIMKATHOUW MPOMBIIIICHHOCTH
(Buneomarepuanbl: cuIMKaTHAs
IPOMBIIIJIEHHOCTB ).

Mopenu MoJeKyI OpraHu4eCKUX
BELIECTB.

Jlabopamopmbwiii onvim:

[Tony4yenue, cobupanue, pacrio3HaBaHUE
Y U3YYEHUE CBOMCTB YIJIEKUCIIOrO Irasa.
[IpoBeneHne kKaueCTBEHHBIX PEAKIINil

Ha KapOOHAT U CUJIUKAT-UOHBI

U U3y4EeHUE MPU3HAKOB UX

MPOTEKAHUSI.

IIpakmuuecxkue pabomol:

Ne 4, Tlony4yeHue yriekucioro rasa,
W3yYEHHUE €T0 CBOMCTB.

Ne 5. Pemienue skCriepuMEHTAIBHBIX
3a7a4 o TeMe «BaxHenme HeMeTauibl
U UX COCTMHEHUSD.

Buviuucnenusa:

110 YPaBHEHUSIM XUMUYECKUX PEaKIIUn

U COJIeH B BOJIE, DIIEKTPOXUMUYECKUN P
HaIPsHKEHUI METAJIOB)

Hroro no pazgeny

25
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MeTaibl M X COeIMHEHHUS

3.1

OO011me cBOKMCTBA
METAJLJIOB

OO611ast XxapaKTepUCTUKAa XUMUYECKUX
AJIEMEHTOB — METAJUIOB Ha OCHOBaHUH UX
nosoxkenus B [lepuoanueckont cucreme
XUMHUYECKUX DJIEMEHTOB

JI.11. MenneneeBa u CTpOEHUS aTOMOB.
Crpoenue MeTaiioB. Metajunueckas
CBSI3b M METaJNTNYECKas
KPUCTAJUITMUECKAas PEILETKA.
DNEKTPOXUMHUYECKUN Psi HAPSIKEHUH
MeTaJI0B. PU3NYECKUE U XUMUUECKHE
cBoiicTBa MeTaioB. O0mIKe crocoob!
nosryyeHusi Mmetayuios. [lonstue

0 KOppO3UHU METAIIJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CmnaBsl (CTanb, YyT'YH, TIOPATIOMUHHM,
OpOH3a) U UX MPUMEHEHHUE B OBITY

Y TIPOMBIIIUIEHHOCTH.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

OO6pasipl METAJIJIOB U CIJIABOB.
N3yuenue pe3yapTaToB KOPPO3UU
METAJIJIOB (BO3MOXHO UCIIOJIb30BAHHE
BUJICOMATEPHUATIOB).

Jlabopamophvie onvimyi:
O3znHakomiieHHe ¢ 00pa3iiaMu METalioB
U CIUIaBOB, UX (PU3NYECKUMU

PackpbIBaTh CMBICIT U3y4aeMbIX TOHITHMA
Y IPUMEHSATH 3TH MOHITHS IPU ONMHUCAHUU
CBONCTB BELIECTB U UX MPEBPAILLECHHM.
OOBACHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB 3JIEMEHTOB-
METAJIJIOB U UX COCTUHEHUH C yU4ETOM
CTPOCHHS UX aTOMOB.

XapakTepu30oBaTh CTPOCHUE METAILJIOB,
obmue GU3NIecCKue U XUMUUCCKHE
CBOMCTBa METAJIOB.

XapakTepu3oBaTh 0011KE CIIOCOOBI
MOJTyYEHUS] METAILJIOB.

OnuceIBaTh CIOCOOBI 3aIIMTHI METAJIJIOB
OT KOPpPO3UH.

CrnenoBath mpaBuaM 0€30MacHOM
paboThI B J1abOpaTopuu

MIPU UCTIOTH30BAHUH XUMUYECKOU
MOCYy/Ibl U 000pYAOBAHUS.
[Tpon3BOaUTH BEIUMCIICHUS

M0 YPaBHEHUSIM XUMHUYECKUX PEaKIIHiA,
€CJIM OJIMH U3 PEareHTOB COAEPIKUT
IPUMECH.

VYyacTBOBaTh B COBMECTHOM padoTe

B IIape WJIM TPYIIIe.

Hcnonp30BaTh Npu BBHIIOTHEHUN
y4eOHBIX 3a/1aHUi TEKCThl y4eOHHUKa,
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CBOMCTBaMHU.

Buiuucnenus:

110 YPaBHEHUSIM XUMUYECKUX PEaKIIUM,
€CJIA OJIMH U3 PEAreHTOB COACPKUT
npuMecu

CIIPABOYHBIE MATEPHUAIIBI
(ITeppoguueckyro cuCTEMY XUMUYECKUX
anemenToB [[. V1. Menpaeneesa, Ta0auiry
PacTBOPUMOCTH KHCJIOT, OCHOBaHUM

Y COJIEW B BOJIE, DIIEKTPOXUMUYECKUH P
HaIpsHKEHUI METaJIOB)

3.2

Baxueiime
METaJUIbI U UX
COEIUHEHUS

16

[[{ero4yHbBIE METAILIBI: TIOJIOKECHUE

B [leproanueckoi cucTreMe XMMHUYECKUX
anemeHToB .M. Menpaeneena,

CTPOCHHUE UX aTOMOB, HAXOXKJICHUE

B Iipupojic. PU3nuecKue 1 XUMHUYECKHE
CBOMCTBA (Ha MpUMepe HATPUs

1 kanust). OKCUIbI U THAPOKCHUIBI HATPUS
u kanud. [[puMeHeHune menouHbIx
METAJUIOB U UX COCTMHCHUH.
[[{enoyno3eMenbHbIE METAJIbI MAarHUN

1 KaJIBIIUH: TIOJIOKEHHE

B [leproanyeckor cucteMe XMMHUYECKUX
sanemeHTOB .M. MenneneeBa, ctpoeHue
MX aTOMOB, HAX0X/ICHUE B IIPUPO/IE.
du3znyecKrue 1 XMMHUYECKHE CBOKMCTBA
MarHus 1 Kajibliusg. Baxxaelmnme
COCJIMHEHUSA KaJbIus (OKCHUI,
TUJPOKCHU, COJIHN). JKECTKOCTDH BOBI

U CIIOCOOBI €€ YCTpaHEHUSI.

ATIOMMHMI: TIOJIOKEHUE

B [lepuoanueckoi cucreme

OOBsICHATH 0011IHE 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMCTB AJIEMEHTOB-
METaJUIOB M UX COSAMHEHUN B IpyIax

C YYETOM CTPOCHUS UX aTOMOB.
XapaktepusoBaTh (PU3UYECKUE

1 XHMHUYECKHE CBOMCTBA MTPOCTHIX
BEIIIECTB METAJUIOB U UX COCIUHCHUN
(OKCHIIOB, TUAPOKCHUIIOB, COJIECH),
CIIOCOOBI UX TIOJTYYCHHUSI, TPUMEHEHUE

Y 3HaYEHHUE B TIPUPOIC U KU3HU
YeJIoBeKa.

YcranaBnmMBaTh NPUIMHHO-
CJICICTBEHHYIO CBSI3b: CTPOCHHE
BEII[ECTBA — CBOMCTBA — MPUMEHEHUE —
Ha IPUMEPAX U3YYaeMbIX BEIECTB.
Pacno3HaBaTh ¢ MOMOIIBIO KAYECTBEHHBIX
pEeaKIMii HOHBI METAJIJIOB: MarHus,
KaJIbIs, aTFlOMUHU, uHKa, xenesa (11)
u xenesa (I1I), menu (11).

Jloka3biBaTh aM(OTEPHBIN XapaKTep
OKCHJIOB Y THJIPOKCHUIOB aJTFOMUHUS
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XUMHUYECKHUX JIEMEHTOB

JI.11. MenaeneeBa, CTpOEHHE aTOMa,
HaxoXJeHue B mpupoje. Puzndeckue

1 XUMHYCCKHE CBOMCTBA aTIOMHHUS.
AmoTepHbIe CBOWCTBA OKCHA

Y THIPOKCHUIA ATFOMUHUS.

Keneso: nonoxenune B [leprnonnueckon
CHUCTEME XUMHUYECKHUX JICMEHTOB

.. MenneneeBa, CTpOEHHE aToMa,
HaxoXXJIeHUE B ipupojie. Dusznueckue

U XMMUYECKHE CBOMCTBA JKele3a.
Oxcupl, TUAPOKCUIBI M con kese3a (I1)
u xkene3a (III), ux cocras, cBolicTBa

Y MOJTy4YEeHUE.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

OcoOeHHOCTH B3aUMOJICHCTBHUS OKCHJIA
KaJIBIIAS ¥ HATPHS C BOJIOHM (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OxkparmBaHue MIIAMEHH HOHAMH
HATPHs, KAIHS U KaJIbIIHs

(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHUATIOB).

HccnenoBanue CBOMCTB )KECTKOM BOJBI.
IIporecc ropeHus xene3a B KUCIOPOJIe
(BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB).

U [IMHKA.
[InaHupoBaTh U OCYIIECTBIATH

Ha IIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, IPOBOJUTH HAOIIOAEHUS,
JIeJ1aTh BBIBOJBI 110 PE3YyJIbTaTaM
AKCIIEPUMEHTA ITPU MPOBEAECHUU
71a00PaTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1abopaTopuu

IIPU UCTIOJIb30BAHUHA XUMUYECKON
NOCYZbl U 000pPYI0OBaHUSI.

[Tpon3BOANTE BEIYUCIICHUS

110 XUMHUYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOU paboTe

B [1ape WJIH TPYIIIIE.

BricTpanBaTh pa3BepHyThI€ TUCbMEHHbIE
Y YCTHBIE OTBETHI C OMOPOH

Ha MHGOPMALIMIO U3 yYeOHHUKA

Y CIIPaBOYHBIX MAaTE€pUajIoB, IPAMOTHO
HCIOJIb30BaTh N3YYEHHBIN ITOHSITUWHBIN
amnmapar Kypca XuMuHu

49




Jlabopamophsie onvimei:

[IpoBeneHre Ka4eCTBEHHBIX pPeaKIui
Ha MOHBI (MarHus, Kajablus, ATFOMUHUS,
uHKa, xenesa (1) u xenesa (111), meau
(I1), onmrcanue NPU3HAKOB UX
MPOTEKAHUSI.

HccnenoBanne aMmpOTEpHBIX CBONCTB
TUAPOKCUIA ATTFOMUHHUS U THAPOKCHUIA
IIUHKA.

IIpakmuuecxue pabomol:

Ne 6. J)KecTKOCTb BOJIBI U METO/IBI €€
YCTPAHECHMUS.

Ne 7. PemieHue sKCriepuMEHTAIBHBIX
3az1a4 o reMe «BakHenie MeTanIbl
U UX COCUHEHUS.

Buiuucnenus:

10 YPAaBHEHUSAM XUMHUYECKUX PEaKIIUH,
€CJIU OJIUH U3 PEareHTOB JiaH B U30bITKE
WJIU COJICPXKUT MPUMECH;

MacCOBOM JI0JIM BBIXO/1a MTPOTYKTa
peakiumn

Wroro 1o pazaeny 20
XuMHSA ¥ OKPYKAKOLIas cpeaa
4.1 | Xumus 3 BemectBa u maTepuasl B MOBCEIHEBHON | XapaKTEPU30BaTh POJIb XUMUH

Y OKpPY KaroIast
cpena

KU3HU 4enoBeka. bezonmacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMUYECKHUX
peakuuii B ObITy. [lepBas nomonipb

B Pa3IMYHBIX chepax AesATeITbHOCTH
JIT0JIeH, OCHOBHBIE BEIIECTBA
Y MaTepuasbl, IPUMEHSIEMbIC B )KU3HU
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IPU XUMUIECKIX
OKOTax "

OTpaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHNE
OKpY>Karolen cpeipl (mpeaenbHast

A0ITyCTUMAasl KOHICHTpAalusA BCUICCTB.

Poas xumun

B PELIEHUU SKOJOTUYECKHX MPOOIIEM.

Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

N3yuenue 06pa3iioB MaTepraioB
(cTeKIo, CIIaBbl METAJIIOB,
MOJIMMEPHBIE MaTePHAIIBI)

COBPEMEHHOTO YeJI0BEKa.
OOBICHATH yCIIOBUS 0€3011aCHOTO
WCIIOJTb30BaHUs BEIIECTB U XUMUICCKUX
peakiuii B ObITY.

AHaMM3UpOBaTh U KPUTHICCKU
OIICHUBATH MH(OPMAIINIO O BIUSHUH
MIPOMBITIUICHHOCTH, CEITLCKOTO
XO03S1CTBa, TPAHCIIOPTA U JIp. Ha
COCTOSIHHE

OKPYXKarOIIEN CPEBI.

YMeTb oKa3bIBaTh NEPBYIO MOMOIIIb

MIPU XUMUYECKUX 0KOTaX U
otpaBieHusx. [[puaumarts ygactue B
00CYXIEHUH MPOOJIeM XUMUISCKON U
AKOJIOTUYECKOM HAPaBICHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO MTO3HUITUIO
o nmpoodiieme

Y TIpeJyiaraTb BO3MOXHBIC ITyTH €€
pEIICHUS

Hroro no pazaeny: 3
PesepBHOE Bpemst 3
OBIIEE YMCJIO 68
YACOB

I10 [TPOIPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoandyecTBO YacoB
Ne HanmenoBanmue pa3jiesion K n JyekTpoHHbIE (IU(PPOBBIE)
n/n H TeM NPOrpamMMbl Bcero OHTPOILHDLIC pakTiraecKue o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumus — Ba)kHas 00J1aCTh Bubnmnoreka IIOK
11 €CTECTBO3HAHUS U 5 5 https://m.edsoo.ru/7f41837c
' PAKTUYECKON ['JIOBAJI-JIAB https://globallab.ru/
JIEATENLHOCTH YEJIOBEKA
bubmuoreka LIOK
1.2 Bemecta u xummieckue 15 1 https://m.edsoo.ru/7f41837c
peaKiinm TI'JIOBAJI-JIAB https://globallab.ru/
Wroro mo paszneny 20
Pasnen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB
bubmoreka IIOK
21 Bosnyx. Kucnopoa. 6 https://m.edsoo.ru/7f41837c
' Ilonsarue 06 oxcugax I'JIOBAJI-JIAB https://globallab.ru/
bubmuoreka IIOK
2.2 Bonopon. Ionsmue o 8 1 https://m.edsoo.ru/7f41837¢c
KHCIIOTaX 1 COJIAX TJIOBAJI-JIAB https:/globallab.ru/
Bu6mmoreka IJOK
23 Bopna. Pacteopsl. [lonsitue 5 1 1 https://m.edsoo.ru/7f41837c
' 00 OCHOBaHMAX I'JIOBAJI-JIAB https://globallab.ru/
OCHOBHBIC KIIACCHI bubmuoreka IIOK
24 HEOPraHWYECKHUX 11 1 1 https://m.edsoo0.ru/7f41837c
COCIMHEHU I I'JIOBAJI-JIAB https://globallab.ru/
Hroro no pazneny 30
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Pasznea 3. [lepuoauueckuii 3axon u [lepuoauyeckas cucrema xumuueckux jeMenToB /. U. MenaesieeBa. CTpoeHue aToMoOB.

Xumuueckasi CBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peaknumn

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6nmoreka IJOK
https://m.edsoo.ru/7f41837c

31 XHMHECKHX JIEMEHTOB /. ! T'JIOBAJI-JIAB https://globallab.ru/
N. MenneneeBa. Ctpoenue
aToMa
XUMHYECKas CBA3b.
OxucnurensHo- bubmorexa [IOK
3.2 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHTC/ILHBIC I'JIOBAJI-JIAB https://globallab.ru/
peakIuu
bubmuoreka IIOK
Wroro no pazneny 15 https://m.edsoo.ru/7f41837c
TI'JIOBAJI-JIAB https://globallab.ru/
bubmoreka IJOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41837c
I'JIOBAJI-JIAB https://globallab.ru/
OBHIEE KOJIMYECTBO HACOB 68

I10 ITPOT'PAMME
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9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne i/ IporpaMmb1 Beero KOﬁHTpO.HbeIe HpﬁaKanecmle 06PA30BATEILHBIC
padoThbI padoTsI pecypeb
Pa3nes 1. BemecTBo U XMH4YecKHe peakiun
bubnunoreka LIOK
11 [ToBTOpeHue U yriayoieHne 3HaHu| 5 1 https://m.edsoo.ru/7f41a636
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca I'JIOBAJI-JIAB
https://globallab.ru/
bubnunoreka LIOK
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 https://m.edso0.ru/7f41a636
' peakiui I'JIOBAJI-JIAB
https://globallab.ru/
bubmmoreka IIOK
13 ONEKTPONUTHYECKAs AUCCOLUALIUSL. 8 1 1 https://m.edso0.ru/7f41a636
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX I'/IOBAJI-JIAB
https://globallab.ru/
Hroro no pazneny 17
Paznen 2. HemeTa/uibl M X COeIMHEHUS
but6mmoreka [IOK
21 OO01mas XxapakTepUCTHKA XUMUYIECKUX 4 1 https://m.edsoo.ru/7f41a636
' anemeHToB VIIA-rpynmnsl. ["anorenst T'JIOBAJI-JIAB
https://globallab.ru/
OO01mas XxapakTepUCTHKA XUMUYIECKUX E;I@?/I’/IOTe;a HO}; £412636
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 RS./TN.€a500.TL a
TI'JIOBAJI-JIAB
COC/IMHCHHA https:/globallab.ru/
OO11ast XapaKTepPUCTHKA XUMHUYECKUX E;I@?/I’/IOTG(;(E‘ HO/I§ £412636
2.3 anemeHToB VA-Tpynmsl. A3zot, hpochop u ux 7 1 D5 1M £dso0. U 4
I'JIOBAJI-JIAB

COCOAMHCHUA

https://globallab.ru/
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OO01mas XxapakTepUCTHKA XUMUIECKUX

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

2.4 9/IEMEHTOB IVA-rpynmel. Yriepona u 8 CITOBAJI-JIAE
KpEMHHH 1 UX COCAMHCHIS https://globallab.ru/
Uroro mo pazneny 25
Paznen 3. MeTaJUIbI M MX COeAUHEHUS
bubmuoreka [IOK
o https://m.edsoo.ru/7f41a636
3.1 OO01111e cBOMCTBA METAIIJIOB 4 CITOBAJIJIAE
https://globallab.ru/
bubmuoreka [IOK
3.2 Baxkueiiime MeTaiisl U UX COSIUHEHUS 16 https://m.ds00.ru/7141a636
' TJIOBAJI-JIAB
https://globallab.ru/
Hroro no paszneny 20
Pa3nea 4. Xumus n oKpy:Kapmas cpeaa
bu6nmorexa LIOK
4.1 BemectBa u MaTepuansl B )KM3HU YEJIOBEKa 3 https://m.ds00.ru/7141a636
) T'JIOBAJI-JIAB
https://globallab.ru/
Hroro no paszneny 3
bubnunorexa LIOK
Pe3eDBHOE BOEMSL 3 https://m.edsoo.ru/7f41a636
P p TJIOBAJI-JIAB
https://globallab.ru/
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasnubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThbI padoTshI
pecypchl
IIpeamer xumun. Ponb xumuu B
1 bl 1 https://m.edsoo.ru/7efb3c3c
JKW3HU yenoBeka. Tena u Bemecrsa
I1
2 OIITHE O METOAAX TOSHATINL B 1 https://m.edso0o.ru/9f459e9a
XUMHH
[IpaxTuueckas padbora Ne 1 «IIpasuiia
a0oTHI B TaOOpaTOPUU U IPUEM
3 P patop DHEMBL 1 https://m.edsoo.ru/ab2a57ch
oOpariieHus ¢ 1ab0paTOpHBIM
000pyIOBaHUEM
Yucrele BemiecTBa U cMecu. Criocod
4 HCTRIC BEIECTE fI mveer. A o 1 https://m.edsoo.ru/8dffeead
pasneneHusi cMecein
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceii (Ha npumepe 1 https://m.edsoo.ru/d9adcf25
OYHUCTKHU NTOBApEHHOW COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.eds00.ru/434a3592
X €CKHe dJ1e .3
7 VIMITCCIHE SJICMEHTBL. SHALH 1 https://m.edsoo.ru/3a97f7e6
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB
8 [IpocTeie U ClOKHBIE BELIECTBA https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 https://m.edsoo.ru/b44af747
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckasi popmyna. BaneHTHOCT 1 https://m.edsoo.ru/3adc28cl

dTOMOB XUMHYCCKHX DJICMCHTOB
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OtHOCUTEIbHAA aTOMHAd Macca.

11 https://m.edsoo.ru/fac67eel
OTHOCHUTEBHAS MOJICKYJIIpHAs Macca
MaccoBast 1011 XUMHYECKOTO

12 A https://m.edsoo.ru/95bch8f5
DJIEMEHTA B COEAMHEHUN
KomnnuectBo Bemectsa. Moib.

13 B https://m.edsoo.ru/668edb4a
MomnsipHast macca
q)I/IBI/ILIGCKI/IC N XUMHWYCCKUC SIBJICHUS.

14 https://m.edsoo.ru/8b878fcf
XuMHUYecKas peakius
H N3HAKHU U YCIO0BUA ITPOTCKAHUA

15 p Y . p https://m.eds00.ru/84214963
XUMHUNYCCKUX peaKHI/II/I
3aK0H COXpaHEHUS MAaCChI BEIIECTB.

16 p B https://m.edsoo.ru/aalc152d
XUMHUYECKUE ypaBHEHUS
BI)I'-II/ICJ'IGHI/ISI KOJINYECTBA, MaCChl

17 BEILIECTBA 10 YPABHEHUAM https://m.eds00.ru/b1656492
XUMHYECKHUX PEaKIIHii
Knaccudukanms xumuaecknx

18 peakuii (COeTMHECHNUS, PA3IIOKECHUS, https://m.edsoo.ru/fe58191f
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHImKIoneauct. O0o0ImEeHe 1 https://m.edsoo.ru/213bbeaf
cUCTEMaTH3aInsI 3HaHUH
KonrponsHas padora Nel o teme

20 p p https://m.edsoo.ru/cc95e5ed
«BerecTBa 1 XUMUYECKUE PEAKITUN»
Boznyx — cmechk ra3zos. Cocras

21 Bo3ayXa. Kucmopom — sneMeHT u https://m.edsoo.ru/237315cf

npocroe BeuiecTBo. O30H
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22

DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCIopo/a (peakiuu OKUCIICHHUS,
ropenue). [lonsTue 06 okcuaax

https://m.edso00.ru/67245d2f

23

CrnocoObl MOJTy4eHHUs] KUCIO0pOoJia B
nabopaTopuu ¥ MPOMBIIIUICHHOCTH.
IIpumeHeHne kucnopoaa

https://m.edso00.ru/896247cb

24

25

26

TennoBoi 3 PeKT XUMUIECKOM
peaKIuu, MOHSATHE O
TEPMOXUMHUYECKOM ypaBHEHHUH, IK30-
1 DHJIOTEPMUYCCKUX PEAKITUIX

TomnuBo (HedTh, Yroib U MeTaH).
3arpsi3HeHue BO3AyXa, CIIOCOObI ero
MIPEIOTBPALICHUS

[TpakTuueckas pabora Ne 3 mo Teme
«[Tony4yenue u cobupanue
KHCIIOpO/1a, U3YUEHUE eT0 CBOUCTBY»

https://m.edsoo.ru/4d71febb

https://m.edsoo.ru/62a61752

https://m.edsoo.ru/329545c9

27

Bonopon — anemeHT u npoctoe
BeniecTBo. Haxoxnenue B npupone

https://m.edsoo.ru/2325645f

28

29

duznueckre 1 XUMUYECKHE CBOMCTBA
Bosiopoaa. [Ipumenenne Bogopoaa

IlonsiTHE O KMCIIOTaX U COJIIX

https://m.edsoo.ru/ae9eb4b5

https://m.edsoo.ru/d743bf8d

30

Crioco0bI TTOTy4eHHsT BOAOPO/Ia B
naboparopuu

https://m.edsoo.ru/8dbbbc9b

31

IIpakTruyeckas padora Ne 4 o Teme
«[lonydyenue u cobupanue Bogopoaa,
WU3yYE€HHUE €r0 CBOMCTBY

https://m.edso0.ru/37a3324a

32

MossipHblii 00bEM Ta30B. 3aKOH
ABoraapo

https://m.edsoo.ru/714a252d
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33

Brruuciennsa o0béMa, KOJIMYECTBA
BEIIECTBA ra3a Mo ero U3BECTHOMY
KOJIMYECTBY BEILIECTBA WIIH 00BEMY

https://m.edsoo.ru/25858514

34

Brruucienus 006EMOB ra3oB IO
YPaBHEHHIO PEaKIMK Ha OCHOBE
3aKOHA 0OBEMHBIX OTHOIIECHU ra30B

https://m.edsoo.ru/ae3d2633

35

36

dusnueckre 1 XUMUYECKHE CBOMCTBA
BOJBI

CocraB ocHoBanui. ITousatue 00
WHJIUKATOpax

https://m.edsoo.ru/272b514c

https://m.edsoo.ru/3d2634ef

37

Bopna xak pactBopuTens.
HaCI)IHIeHHBIe 1 HCHACBIIIICHHBIC
pactBOpbl. MaccoBas 1011 BelllecTBa
B pacTBOpE

https://m.edsoo.ru/2b19b4el

38

[IpakTuueckas padbora Ne 5 o Teme
«IIpuroroBiieHrE PaCTBOPOB C
OnpeeaEHHON MacCOBOU J10JIEH
PacTBOPEHHOTO BELIECTBA

https://m.edsoo.ru/9f55a219

39

40

KonTponbnas padora Ne2 o teme
«Kucnopoa. Bonopoa. Boga»
Oxcunsl: cocTaB, KacCUpUKALIUS,
HOMEHKJIAaTypa

https://m.edsoo.ru/c1c97fe3

https://m.edso0.ru/c321335¢

41

[TonydyeHnue 1 XuMHYECKHE CBOIMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEePHBIX OKCHJIOB

https://m.edsoo.ru/bce52bca

42

OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS,
HOMEHKJIaTypa

https://m.edsoo.ru/cad9bc8a
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43

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBaHMI

https://m.edsoo.ru/eb3b238b

44

45

Kucnorsl: coctas, knaccudukanus,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOIMCTBA
KHUCJIOT

https://m.edsoo.ru/c589a687

https://m.edsoo.ru/d2cc4664

46

Conu (cpeanue): HOMEHKIIATypa,
CHOCOOBI MOTYyYEHUS, XUMUYECKHE
CBOICTBA

https://m.edsoo.ru/66bad57a

47

[IpakTnueckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJla4d 110 TCME
«OCHOBHBIE KJIACCHI HCOPraHNYCCKUX
COCIMHEHUI»

https://m.edsoo.ru/ef5f5b6d

48

49

50

FGHGTI/I‘-IGCKaﬂ CBA3b Me>1<)1y
KJIaCCaMU HEOPTraHWYECKUX
COE€IUHEHUN

O06o001IeHNEe U CHCTEMATH3ALIHS
3HAHUH

KonTponbnas padora Ne3 no teme
"OCHOBHBIE KJIACCHI HEOPTraHUYECKUX
coeauHeHmn"

https://m.edsoo.ru/3eafb436

https://m.edsoo.ru/aedf982e

https://m.edsoo.ru/53e93cf2

51

[TepBbie MOMBITKH KIacCUPUKAITTT
XUMHUYECKHUX dJIeMeHTOB. [loHsTue o
rpynmnax CXOJIHbIX 3JIEMEHTOB

https://m.edsoo.ru/45cb955f

52

[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cucrema
XUMHYECKUX dj1eMeHToB /I, M.
Menneneena

https://m.edsoo.ru/acfe3f3c
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53 [Tepuoapl, rpyniibl, DOATPYIIIBI https://m.edsoo.ru/dd7cc851
CtpoeHue .C

54 TPOCHHC aTOMOB. L-0CTaB ATOMHBIX https://m.edsoo.ru/b34e5fbl
saep. M3oTonsl
CtpoeHue 3JIeKTPOHHBIX 000J109eK

55 aToMoB 3JieMeHTOB [leproandeckoit https://m.edsoo.ru/fb64d6ef
cuctemsl [. . MenaeneeBa
XapakTepucTuka XMMHUIECKOTO

56 JJIeMerTa o erf) TOJOICHHIO B https://m.edsoo.ru/3627afb4
Ilepuonnueckoii cucreme /1. U.
Menneneesa
3nauenue llepuonnueckoro 3akoHa

57 JUL ASBHTHA HayKH H HpvaKTHKH' A https://m.eds00.ru/83762e95
N. MenaeneeB — y4y€Hbll, I1€1aror u
rpaxaaHuH
PesepBurblit ypok. O0001IEHHE 1

58 CI/ICTEMaTI/IBZP s 3HaHH;IH / bubmmorexa [IOK

. . https://m.edsoo.ru/00adb33c

Bcepoccuiickas nmpoBepouHas pabota
KonTtponbHas pabota Ne4 o reme

59 «CTtpoeHne aroma. XuMHu4IecKast bubnmnorexa [JOK
cBs3b» / Beepoccwuiickas https://m.edsoo.ru/00adb486
IpoBepoyHas pabora

60 DICKTPOOTPUIATELHOCT, ATOMOR https://m.edso0.ru/2667a766
XUMHYECKHUX DIIEMEHTOB

61 HNonnas xumu4deckas CBsI3b https://m.edsoo0.ru/2628cf49
K

62 OBAICHTHA NOILIpHAA XHMITHECKas https://m.edso00.ru/67fb6476
CBA3b
K

63 OBAJICHTHAA ACMOJAPHAL https://m.edsoo.ru/f32e6211

XUMHNYCCKas CBA3b
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64 CreneHpb OKACIEHUS 1 https://m.edsoo.ru/fe73b9dc

65 OKUCIIUTEIBHO-BOCCTAHOBUTEIIbHBIE 1 httos://m.edsoo.ru/665e2d2d
peakuuu

66 OKUCINTENN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/eb264264
PesepBHeIit ypok. O000IICHHE 1

67 CHCTEMATHSAMHA SHAHUH 11O TEME 1 https://m.edsoo.ru/62539d2c
«CTtpoenne aroMa. XuMHU4IecKast
CBS3b»
P i .

68 CCPBHDI YPOK 0606?1 cHie 1 https://m.edso0.ru/c8769b1b
cucreMarnl3anus 3HaHNU

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuueckue op
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbi

[Tepuonuueckuii 3aKOH.
Ilepuonudeckast cuctema

1 PHOA 1 https://m.edsoo.ru/ac197bf5
XUMHUYECKUX djieMeHToR /I, M.
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKHUX DJIEMEHTOB 1 https://m.edsoo.ru/44bdf4b2
MEPBBIX TPEX MEPUOOB
Knaccudukanuusa 1 HoOMeHKIIaTypa

3 Puican P 1 https://m.eds00.ru/d96e16b9
HEOPraHUYECKHUX BEILECTB
Buinl XUMHY€ECKOU CBSA3U U THIIEI

4 . . 1 https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PEIIETOK
KonTtponsHast pabora Nel no reme
«IToBTOpEHNE U YyIIIYOIEHHE

5 . P yry 1 1 https://m.edsoo.ru/2a531ece
3HaHUI OCHOBHBIX Pa3/IesioB Kypca
8 xmacca»
Knaccudukamust XuMHUIeCKUX

6 (Vb 1 1 https://m.edso0.ru/61f97329
peakiuii o pa3IMnyHbIM PU3HAKAM
[TonsATHE O CKOPOCTH XMMHYECKOU

7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/e73c3ef4
TeTEPOreHHBIX PEaKIMIX
IToHsATHE O XUMHYECKOM

8 1 https://m.edsoo.ru/afbc35b2

paBHOBecHH. PaKTOPHI, BIUSIIOLINE
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Ha CKOPOCTb XUMHYSCKOMN pCakuuun
" IIOJIOKCHUE XUMHNYECCKOI'O
PaBHOBECHUA

10

11

OxucauTenpHo-
BOCCTAHOBUTEIBHBIE PEAKIIUU
Teopust 31EKTPOTUTHYECKOMN
nucconuanui. CUIIbHBIE U C1a0bie

3JIEKTPOJIUTHI

Honnble ypaBHEHUS peakiuii

https://m.edsoo.ru/16ddaal?

https://m.edso0.ru/965c6a66

https://m.edsoo.ru/43f4b85c

12

XUMHYECKUE CBOMCTBA KUCIOT U
OCHOBAaHMH B CBETE IIPEICTABICHUN
00 DJIEKTPOIUTUICCKON
JYcCOUranuu

https://m.edsoo.ru/9adee23c

13

14

XUMUYECKHE CBOMCTBA COJICH B
CBeTe MpecTaBIeHul 00
ANEKTPOIUTUICCKON TUCCOITUAITIU

[TonsTHE 0 TUApPOIN3E Coen

https://m.edso0.ru/339ae525

https://m.edsoo.ru/be3c2519

15

O000I1IEHNE U CUCTEMATHU3AIIIS
3HAHUH

https://m.edsoo.ru/78322bfb

16

17

[IpakTnueckas padora Ne 1.
«PemieHne 3KCrIepuMEHTAIbHBIX
3a1a9»

KonrtponbHas padora Ne2 o teme
«DJIEKTpOIUTHYECKAs
nucconuanusg. XuMu4eckKue
peaKuu B pacTBOPax»

https://m.edsoo.ru/c172d37d

https://m.edsoo.ru/2b5a2162
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18

OO01mmas xapakTepuCTHKA TaJIOTCHOB.
XHUMUYECKUE CBOMCTBA HA IPUMEPE
XJiopa

https://m.edsoo.ru/c3eaeb47

19

XinopoBogopoa. ColisiHast KUCIOTa,
XUMHUYECKHUE CBOMCTBA, MOJyYEHHE,
IIPUMEHEHNE

https://m.edsoo.ru/daf6b6e7

20

21

22

[IpakTuueckas padbora Ne 2 o Teme
«Ilomy4deHne CONsTHON KUCIIOTHI,
H3y4YEHHUE €€ CBOMCTBY»

Brraucnenus 1o YpaBHCHUAM
XUMHNYCCKHUX peaKHHﬁ, €CJIn OJHUH
H3 pCarcHToOB /1aH B H30BITKE

OO1m1ast xapaKTepUCTHKA JIEMEHTOB
VIA-rpynmst

https://m.edsoo.ru/9a2bd4de

https://m.edsoo.ru/fa37c94c

https://m.edsoo.ru/e79ebfa3

23

AnnoTponHbie MOIU(UKALIUN CEPBI.

Haxoxnenue cepol u eé
COEAMHEHHH B IPUPOJIE.
XUMHUYECKHE CBOMCTBA CEPhI

https://m.edsoo.ru/5e3339bd

24

25

26

CepoBoopo/1, CTpOeHHUE,
(1)H3H‘—IGCKI/I€ U XUMHUYCCKHUEC
CBOICTBA

Oxcuppl cepbl. CepHas KHCIIOTA,
¢busnyeckue 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE

XUMHUYECKUE PEAKLINH, JICKALLNE B
OCHOBE ITPOMBIIIJIEHHOTO CIIoco0a
IIOJIy4YEHUS CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edso0.ru/384dcc68

https://m.edsoo.ru/ae5652f6

https://m.edsoo.ru/acc7d4bf
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OKpY>Karollen cpeibl
COETUHEHUSIMH CEPBI

27

28

29

30

Brrunciaenune MaccoBoil 10U
BBIXO0/1a MTPOJIYKTA PEaKIUU

OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,
pacrpocTpaHeHue B IPUPO/IE,
(bu3HUYeCKre U XUMUICCKHE
CBOICTBA

AMMuak, ero ¢puznueckue u
XMMHYECKHE CBOICTBA, MOJIyYEeHUE
Y IPUMEHEHUE

[TpakTuyeckas padora Ne 3 o Teme
«[lony4yenne aMMuaka, u3y4eHue
€ro CBOMCTB»

https://m.edsoo.ru/7dac2b46

https://m.edsoo.ru/6bfdf145

https://m.edsoo.ru/e69bfb89

https://m.edsoo.ru/f4c23a53

31

A30THas KuCoTa, €€ (hru3nuecKue u
XUMHUYECKHE CBOKCTBA

https://m.edsoo.ru/f2d85456

32

Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHMS B KAYECTBE MUHEPAJIbHbBIX
ynoOpeHui. XuMU4ecKkoe
3arpsI3HEHUE OKPYKAIOLIEH CpeJibl
COCIMHEHHSIMH a30Ta

https://m.edsoo.ru/7fbdef49

33

34

dochop. Oxcun dhochopa (V) u
dbochopnas kucnoTa, PU3NIECKHUE U
XMMHYECKHE CBOMCTBA, MOJTyYCHUE
Hcnonb3oBanue GocaToB B
KaueCTBE MUHEPATbHBIX

https://m.edsoo.ru/c8af5f46

https://m.edso0.ru/79¢51b82
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ynoOpeHuil. 3arps3HeHUe
MIPUPOIHOM cpenbl hochaTaMu

35

36

37

Yraepon, paclipocTpaHEHHE B
npupojae, Gu3nIecKue u
XMMHYECKHUE CBOMCTBA

Oxcuppl yraepoaa, ux gpusndeckne
Y XUMHYECKHE CBOMCTBA.
DKosorndeckue mpoodIeMsl,
CBSI3aHHBIE C OKCHUJIOM YTJIEpOAa
(V)

YroapHas KUCIIOTa U €€ COJIUN

https://m.edsoo.ru/eal6ee43

https://m.edsoo.ru/a6915c71

https://m.edsoo.ru/36a13d99

38

[IpakTuueckas padbora Ne 4 o Teme
"[losrydeHne yrieKucioro rasa.
KayecTBeHHas peakius Ha
KkapOoHaT-uoH"

https://m.edsoo.ru/4de4a8dc

39

[TepBoHavabHBIC TOHATHUS 00
OPraHMYEeCKHUX BEIIECTBAX KaK O
COCAMHEHHUX YIJIepoa

https://m.edso00.ru/822fb263

40

41

42

Kpemuuii u ero coeguHeHus

ITpakTuyeckas pabora Ne 5.
Pemrenue skcnepuMeHTaIbHBIX
3ajJa4 no reMe «BaxkHeu1me
HEMETAIIBL U MX COCAUHCHUS

KonrtponsHas padora Ne3 o reme
«Ba)xHelIme HeMeTaJIbl U UX
COCITUHECHUSI)Y

https://m.edsoo.ru/1e94ee3a

https://m.edsoo.ru/d72fa3e8

https://m.edsoo.ru/f5bae73d

43

OO6m1ast XxapakTeprucTrUKa
XUMHAYECKHX 3JIEMEHTOB —

https://m.eds00.ru/83192917
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https://m.edsoo.ru/ea16ee43
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MeTaJUIOB. MeTajuinueckas CBsi3b U
MeTaJlJIn4ecKasi KpUucTauinyecKas
pemérka. @u3nyeckue CBOMCTBA
METaJJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHUUYECKUN P https://m.edsoo.ru/5a41d1d4
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
MetaiuioB. CriiaBel. Beraucienus

45 10 YPABHEHHSAM XUMHYECKUX https://m.edsoo.ru/435b87d4
peakIuii, €ciii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH

46 [TonsATHE O KOPPO3UH METAIIIOB https://m.edsoo.ru/2c28f427

47 Illenoynbie METaIBI https://m.edsoo.ru/c86edb4a

48 OKCHJb! H THAPOKCHB! HATPHS H https://m.edsoo.ru/4fdeelae
KaJust

49 Hlenoqlv{o3eMenLI{vLIe METAILIBL = https://m.edsoo.ru/2bb5cf7b
KaJbIIUA ¥ MarHui

50 Baxueiinme coefMHEHNUSA KLU https://m.edsoo.ru/85c2cal6

51 O6O6erHHe 1 cHcTeMaTH3atiA https://m.edsoo.ru/593a4ab7
3HAHUH

52 HKeetrocTs BoRe! 1 CTI0COOH €8 https://m.eds00.ru/869f76b9
YCTpaHEHHUS
[IpakTuueckas pabora Ne 6 o Teme

53 "YKECTKOCTE BOJBI I METOAEI €€ https://m.edsoo.ru/669f6cdd
ycTpaHeHHs"

54 AmtoMuHUI https://m.edso00.ru/37e792ee
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55

AMpoTepHBIE CBOIICTBA OKCHJIA U
THIPOKCHA

https://m.edsoo.ru/82b7fa7d

56

57

Kenezo

OKCHIBI, THIPOKCHJIBI ¥ COJIH
xenesa (1) u sxemesa (111)

https://m.edsoo.ru/b3996d2a

https://m.edsoo0.ru/c3f79221

58

O0001IeHYE ¥ cCUCTEMATU3 AU
3HAHUH

https://m.edsoo.ru/dbd9af72

59

60

[IpakTuueckas padbora Ne 7.
Pemenue skcnepuMeHTaIbHBIX
3a7a4 no teme «BaxHeimue
METAJUIBI U UX COEAUHEHUS»

Bbluucnenus no ypaBHeHUSIM
XUMHYECKHUX PEAKIWH, ECIIM OJUH
U3 pEareHTOoB J1aH B U30BITKE WU
COJIEPKUT NprUMecHu. Beruncnenus
MaccoOBOM JOJIM BBIX0Ja MPOAYKTA
peakuuu

https://m.edsoo.ru/462adf7f

https://m.edsoo.ru/a7a5913a

61

62

O0001IeHYE U cCUCTEMAaTU3 AU
3HAHUH

Konrtponsnas padora Ne4 o reme
«BaxHeunmme MeTaibl 1 uX
COEIMHEHUS»

https://m.edsoo.ru/eed7f912

https://m.edsoo.ru/5b499218

63

BemectBa u marepuasl B
IIOBCEIHEBHOM J)KM3HH YEJIOBEKA

https://m.edsoo.ru/483adc3a

64

XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaloIleu cpeibl

https://m.edsoo.ru/f3f919fd

65

Ponp xumuu B perieHun
HKOJIOTHYECKUX MPOOIeM

https://m.edso0.ru/a98127h9

69
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PesepBHelil ypok. O600IICHHE 1

66 . 1 https://m.eds00.ru/1c364847
cucreMarui3anus 3HaHUU
P i .

67 C3CPBHEIM YPOK 0606? cane 1 https://m.edso00.ru/56f46bf5
cucreMarul3anusa 3HaHNuU
P i . 0600

68 C3CPBHLI YPOK © ?ICHHC 1 1 https://m.edsoo.ru/b221b45¢
cucreMarui3anus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa3oBaHUs

1

ITo Teme: ((HepBOHa‘laJ'IBHbIe XUMHNYCCKHEC ITIOHATHA»

11

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aToM,
MOJICKYJIa, XMUMHYECKUN SJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAsT U HEOIHOPOJHAs), BAJICHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJIEKYJIsIpHAs Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAash Macca, MaccoBas J0JS XMUMHYECKOro
dJ€MEHTa B COCAMHEHUH, MOJIAPHBIN 00BEM, XUMUYECKasl PEaKIHs,
KnaccupuKalusg peakluid: peaklUud COCAUHEHHUs, PEaKIuu
pa3lioOKEHUs, PEeaKIMH 3aMEIICHUs, pPEaKIMu OoOMeHa, 9K30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEIUIOBOM 3(pdeKT peakuuu, pacTBop,

MaccoBas JI0JIsI BEMIeCTBA (MPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

HUIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MOHATHH 1

NPUMCHATH 5TU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHﬁ

13

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY ISl COCTaBJIEHUST (OPMYI

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaxunﬁ

14

PACKpbIBATH CMBICII  3dKOHOB COXpaHCHUA MaACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI0 Y4YCHHA, 3aKOHa

ABoraapo

1.5

OMpCACIIATL  BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHBIX

COCIUHECHUAX

1.6

KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIuu (10 YUCIYy U COCTaBy

YUYaCTBYIOIIMX B PEaKI[MH BELIECTB, 110 TEIUIOBOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCUTCIBHYIO MOJICKYJIAPHYIO U MOJISIPHYIO MACChI

BEILECTB




1.8

1.9

1.10

2.1

BBIYUCIIATE MACCOBYIO JOJHO XHUMHYECKOI'O 2JIEMEHTA I10 (l)OpMYJ'Ie

COCIUHCHHUS,
BBIUUCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOIIOACHHE,
W3MEPEHHE,  MOJICIUPOBAHKME, OKCHEPUMEHT  (peajabHbI |
MBICJICHHBIN )

[To Teme: «BaxkHelme npeACTaBUTENNM HEOPTaHUYECKUX BEILIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX ITOHATH: OKCHJI,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy

coequHeHui o popmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4YCCKUC BCUICCTBA

2.4

2.5

2.6

XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XHWMUYECKHE CBOWCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC ITPpUMEpaMU
MOJIEKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBUCHMOCTH OT HX
Ka4eCTBEHHOI'0 COCTaBa, BO3MOXHOCTH IPOTEKAHUSA XUMHUUYECKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWUiaM IMOJb30BAaHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBWJIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHUIO
ab0PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOAA M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATh M MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PacIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

WHAUKATOPOB (JIAKMYC, (heHOoIPTaTICHH, METHIIOPAHK U IPYTHUE)

2.7

IIpOBOAUTD paCQéTBI 10 YPaBHCHUIO XHUMHYECKOM pCaKknuun

I[To Teme: «Ilepuomnnueckuii 3akoH u llepmoamnueckass cucrema
xumuueckux anemeHtoB JI. M. MennpeneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBsi3b. OKHUCIHUTENLHO-BOCCTAHOBUTEIILHBIE pCaKkuum»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX TOHSATHH: AApO aroMma,

AJICKTPOHHBIA CJIOW aTOMa, aTOMHasi OpOWTalnb, paguyc aToma,




XAMUYECKasl CBS3b, MOJISIPHASI W HEMOJSPHAs KOBAJICHTHAS CBS3b,
3JIEKTPOOTPULATEIIBHOCTh, WOHHAsA CBA3b, HMOH, KaTHOH, AHUWOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIMCHIBATh U XapaKTepu30BaTh TabamuHyto hopmy [leproamueckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: paszliNyaTh IOHSTHUS «TJIaBHAS
noarpynma (Arpymnma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) MEpUOabI

packpsiBaTh cMbica Ilepuoamueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAHHE MEPUOAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU AL B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘-I€HI/I$I, KOTOpBIC  HUMCHOTCA B Ta6J'II/II_IC
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB I[I/I
MeHnzeneeBa» ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHUYCCKUX JJICMCHTOB (COCTaB u 3apiag dapa, 06]]_[66 YHUCII0

AJIEKTPOHOB U paclpeaeseHUue X MO0 ANEKTPOHHBIM CIIOSIM)

OIPCACIIATh CTCIICHb OKHCJICHHA  3JJICMCHTOB B 6I/IHapHI>IX

COCINHCHUAX

3.7

OIPCACIITE BUJ XUMHYECKOH CBS3H (KOBaJICHTHaSI u I/IOHHaSI) B

HCOPraHNYCCKUX COCANHCHUAX

9 KIIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BeliecTBo U XUMHYECKas peakuus»

11

pPacKpbIBaTh CMBICT OCHOBHBIX XHWMHUYECKUX MOHSATHUN: pPacTBOP,
ANIEKTPOJIUTHI, HEIJICKTPOHTHI, dJIEKTPOTUTHUSCKAS JTUCCOIHAIINS,
peaKkiuu MOHHOTO OOMEHa, KaTaau3aTop, XUMHUYECKOe PaBHOBECHE,
obpaTuMbIe u HeoOpaTuMbIe peakiuu,
OKHUCJINTCIbHOBOCCTAHOBUTCIBHBIC pcaKknuu, OKHUCJIHUTCIIb,
BOCCTAHOBHTENIb, OKHCJICHHE U BOCCTAHOBIICHHE, aJIOTPOIHS,

aM(pOTEepHOCTh, XHMHYECKass CBs3b (KOBaJICHTHAs, HOHHAs,




1.2

MeTaJlJIn4yecKasi), KpHUCTaJUIMYecKasi pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKiuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHITHH U

IMPUMCEHATH OTHU MOHATHUA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI 3JIEKTPOJIUTUYECKON AMCCOLMALMHA KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIUEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

14

1.5

2.1

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUI
IIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCca dTHUX PeaKkLui
MIPOBOAUTH PAcU€ThI [0 YPaBHEHUIO XUMUYECKOM peakuu

ITo Temam: «Hemetamnbl U UX COEAMHEHUs» M «MeTalibl M UX
COETMHEHUS»

XapakTepu3oBaTh  (OMHUCHIBaTH) oOOmME W  cnenuduyeckue
XMMHUYECKHE CBOWCTBA MPOCTHIX U CI0XKHBIX BEIECTB, TOATBEPkKAas
ONMCAaHUE [PUMEPAMHU MOJEKYJISAPHbIX M HOHHBIX YypaBHEHUI

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKuHﬁ

2.2

2.3

2.4

COCTAaBJIATh YPABHCHU A peaKHHﬁ, MNOATBCPIKAAOIIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBAI3U MCKAY BEIICCTBAMU PA3JIMYHBIX KJIIACCOB

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIIOBUSX

CIeAOBaTh IMpaBWaM IMOJb30BAHUS XHMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYJIOBAaHHEM, a TaKXKe MpaBWiIaM OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSIMU IO BBINOJIHEHUIO
ab0PaTOPHBIX XUMUYECKUX OMBITOB MO MOJYUCHUI0 U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIIEKUCIIOro ra3a)

2.5

MPOBOJIUTh PEAKIIMU, IOATBEP)KAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEMIECTB: pACIO3HABATh OIBITHBIM MYTEM XIJIOPHU-,
Opomuza, wuoauMa, KapOoHaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI W3YYEHHBIX METaJIOB,

IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELICCTB

ITo Teme: «XuMUSA U OKpYXKaIOLIas cpeaar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMuueckux monsaruit: [IJK

BCIICCTBA, KOPPO3HA METAJIIIOB




3.2

MPUMEHITh OCHOBHBIC OIEPAIlMU MBICIUTEIIBHON JIEATEIBHOCTH —
aHaJlM3 W CHHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMAaTH3AIUIO,
BBISIBJICHHE TPUYUHHO-CIACACTBEHHBIX CBS3CH — JIUI HM3ydeHUS
CBOﬁCTB BCIICCTB U XHUMHUYCCKUX peaKHI/Ifl; eCTeCTBeHHOHayLIHbIe
METOJIbI TTO3HAHUS — HAOIIOJCHHWE, W3MEPEHHE, MOJCIIMPOBAHHE,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

IIepBoHaUaJIbHBIE XUMUYECKUE TTOHATUS

[Ipenmer xumun. Ponp XMMHM B KU3HU Ye€JIOBEKa. XUMUSA B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKUE CBOMCTBA BEIIECTB. ArperaTHO€ COCTOSHUE

BCIICCTB

ITousTue o METOJaXx IIO3HAaHUA B XUMHH. Yucteie BE€IICCTBA U CMCCH. Cnoco0n1

pasaciICHus cMmeceint

13

1.4

ATOMBI U MOJICKYIJIBI. Xumnueckue saeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTie U c0KHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumuaeckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcUTENbHAas  aTOMHas — Macca.
OtHOocuTenbHA MOJIEKYJIIpHAas Macca. MaccoBass [0y  XUMHYECKOTO

9JICMCHTAa B COCAMHCHHUU

1.5

1.6

KomnuectBo BemectBa. Mosb. Moisipas macca. B3anmMoCBsA3b KOJIMYECTBA,
Macchl M YHMCIAa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacdérel mo dopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

Pu3nUecKre U XMMHUYECKHE SIBJICHUS. XUMHYECKas peakus U €€ MpU3HAKH.
3aKOH  COXpaHEHMs  Macchl  BeUIeCTB.  XMMHMUYECKHE  ypaBHEHUS.
Knaccudpukanus  XuMHYeCKHX  peakuuid  (COeIMHEHHUS, Pa3JIoKEHHUs,

3aMelieHus, 0OMeHa)

1.7

XUMHYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOHM MOCYyAOW, C
MpaBUIaMu paboTHI B TaOOpaTOpun U puéMaMu oOparieHus ¢ 1abopaTtopHbIM
o0opysoBaHHEM, W3YYCHHE M OmHucaHue (U3MUECKUX CBOHCTB 00pa3lioB
HEOPTraHWYECKHX BEIIECTB, HaOmoAcHUe (u3ndeckux (TIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYIKE, KHIIEHUE U KOHJIEHCALlUs BOJIbI) U
XUMHUYECKHX (TOpeHHe CBEYM, MPOKAIMBAHME MEIHOM  MPOBOJIOKH,
B3aMIMOJICHCTBHE MeNla C KHUCJIOTOW) SIBJICHHM, HAONIOJIEHWE U OIHCaHUE
MPU3HAKOB TMPOTEKaHWA XHMMHUYECKHUX peakiuil (paszfnokeHue caxapa,
B3aMIMOJICHICTBHE CEPHON KHUCIOTBI C XJIOpUIOM Oapusi, pa3IoKeHUe

ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aUMOJICHCTBHE Kee3a C paCTBOPOM




coym meau( 1), u3ydenre cnoco0oB pa3ieieHust cMecei (C MTOMOIIBI0 MarHHUTAa,
bunbpTpOBaHME, BBHIAPUBAHKE, TUCTUILIALMS, XpoMarorpadus), TpoBeIcHUE
OYUCTKM TOBAPEHHON COJIM, HaOJIOJICHHE | OIHCAaHHE pPEe3yIbTaToB
IPOBE/ICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MacChl, CO3/IaHUE

MoJeJIeld MOJIEKYI (II1apOCTEePKHEBBIX )

Baxneimme MpEACTAaBUTCIIU HCOPIraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Boznyxa. Kucnopog — sieMeHT U mpocToe
BemecTBo. Haxoxxaenue Kuciaopoaa B mpupoe, GU3ndecKue U XuMHUIECKUe
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucnoponaa. CrocoObl
MOJIyUYEHHUsl KHMCIIopoJa B Jaboparopuu U IMpoMbliieHHocTH. Kpyrosopor

Kucnopoja B mpupojie. O30H — aioTporHas MoaupuKaius KUCIopoia

2.2

TemnoBoit 3h(PekT XUMUYECKOW peakIuu, TePMOXUMHYECKHE YpaBHEHUS,
9K30- M 3HJAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUe

BO31yXa, YCUJICHUC ITApHUKOBOI'O 3(1)(1)6KT21, pa3spymiecHue O30HOBOI'O CJI0A

2.3

2.4

2.5

Bozmopox — anemeHt u nipocroe BelecTBo. HaxoxeHre Bogopoa B Mpupo/e,
du3nYecKue W XMMHYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI IMOTYYCHHS.

Kucnotse! u conu
Mounsipablit 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHUSIM

dusnyeckue CcBoWcTBa BOAbBL. Boaa kak pactBoputenb. PacTBOpHI.
HaceliienHble ¥ HEHACBILLIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasgs 1oy BemecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B IIPUPOAE M B KU3HU uenoBeka. Kpyrosopor
BOABl B IMpHUpoAE. 3arpsi3HEHUE MPUPOAHBIX BoA. OxpaHa M OYHUCTKA

MMPUPOAHBIX BOJ

2.6

2.7

Knaccugukanus Heopranmueckux coenmHeHuid. Oxcuapl. Knaccupukarus
OKCHJIOB: coJjieoOpa3yomue (OCHOBHbIE, KHCIOTHBIE, aM(oOTepHble) U
HeconeoOpasyronie. HomeHnknaTypa okcumoB. OuU3NUECKHe M XUMHYECKUE
CBoOIiCTBa OKCHAOB. [loryueHne okcu0B

OcHoBanus. Krnaccuduxanuss OCHOBaHMN: MIENOYM UM HEPACTBOPUMBIE
ocHoBaHUs. HomenknaTypa ocHoBaHu#. @U3HUECKUE U XUMUYECKHE CBOUCTBA

ocHoBaHMH. [TonyueHne ocHOBaHUI

2.8

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. Ousndeckue u
XUMHYECKHE CBOMCTBA KHCIOT. Psan aktuBHocth MetayuioB H.H. Bekerosa.

ITony4yenue kucior




2.9

2.10

2.11

Comu. Homenkiarypa coseil. uznueckue U XMMHYECKUE CBOMCTBA COJICH.

ITomy4yenue conen
I'eHeTnyeckas cBsI3b MEXAY KjacCaMHU HEOPraHUYECKUX COCTUHEHUM

XUMUYECKUH IKCIIEPUMEHT: KAueCTBEHHOE OIPEICICHUE COJEpKaHuUs
KHCIIOpOJia B BO3JlyXe, MOJIyueHue, coOupaHue, pacrio3HaBaHWE U U3yueHUe
CBOWCTB KHCIJIOPO/1a, HAOJIIOICHHE B3aUMO/ICHCTBHS BEIIECTB C KHCIOPOJIOM U
YCIIOBUSI BOSHUKHOBEHHSI U IIPEKpaIlleHusi rTopeHus (Ioapa), 03HaKOMJICHHUE C
o0pa3llaMyd OKCHZOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, COOWpaHue,
pacrno3HaBaHHe M M3Y4Y€HHE CBOWCTB BOJIOpoAa (TOpeHue), B3auMOJACHCTBHE
BOJZIOpOAA c OKCHJIOM meau(ll) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMATEPHAIIOB), HAO0/IeHHE O0pa3IOoB BEUIECTB KOJIUYECTBOM | MOIb,
UCCIICIOBAaHHE OCOOCHHOCTEH  pAcTBOPEHHS BEIIECTB C  PA3JIMYHOM
pPacTBOPUMOCTBIO, MPHUTOTOBJICHHE PACTBOPOB C OMPEACIEHHON MacCOBOM
JIOJIE pAacTBOPEHHOIO BEILIECTBA, B3aUMOACHCTBUE BOABl C METAJIAMH
(HaTpueM W KajblieM) (BO3MOXKHO HMCIIOJIB30BAHUE BHJICOMATEPHAIIOB),
OTIpeNieIeHue PacTBOPOB KHUCIOT M MIENOYEH C TOMOIIBI0 HMHIMKATOPOB,
UCCIIeIOBaHHe OOpPa3I[0OB HEOPTaHWYECKUX BEIIECTB PA3NUYHBIX KIIACCOB,
HAOJIfO/ICHUE W3MEHCHUS OKPAaCKW WHJIUKATOPOB B PACTBOpPAaX KHUCIOT U
nienouel, n3yuenue B3aumozeiicTeus okcuna meau(ll) ¢ pactBopom cepHoit
KHCIIOTBI, KHCIIOT C METaUIaMH, PEaKIUi HEeUTpan3alui, TOTydeHUe
HEPACTBOPUMBIX OCHOBAaHWH, BBITECHEHHE OJHOTO MeTajia APYTUM U3
pacTBOpa COJM, PEUICHUE YKCHEPUMEHTAIIBHBIX 3a/1a4 1o TeMe «Baxunenime

KJIaCCbhl HECOPTaHNYCCKUX COE€TUHECHUI

3.1

[lepuonnueckuii 3akon u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
.M. Menneneea. CTpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PEAKIINN

[lepBble MONBITKM KiIacCUPUKAIUU XUMHUYECKUX 3yeMeHTOB. [loHstue o
IpyMNIax CXOAHBIX 3JEMEHTOB (ILEIOYHBbIEC U IEJIOYHO3EMENbHbIE METallbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amM(pOTepHbIE

OKCHUIBI U THAPOKCHUIBI

3.2

Ilepuoanueckuii 3akoH. llepmoanueckas cucremMa XUMHUUYECKUX DJIEMEHTOB
HAW. MenneneeBa. KoporkomepuogHas # JJIWHHONEPHOIHAS (OPMBI
[lepuoguueckoit cucrembl xumuueckux odneMeHtoB J[.M. Menneneesa.
ITepuoapsr u rpynmnbl. @U3UYECKUI CMBICI MOPSIKOBOrO HOMEpA, HOMEPOB

nepruoaa U rpymriibl 3JICMCHTA




3.3

3.4

3.5

Ctpoenue atomoB. CocTaB aTOMHBIX sjep. M3otomnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JOYEK AaTroMOB TMepBbIX 20 XUMHYECKUX DIEMEHTOB
[Tepuoanueckoii cucremsl .. MenaeneeBa. XapakTepucTHKa XUMHYECKOTO

3JIEMEHTA MO ero noyoxenuto B [lepuoanueckon cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHHsI pajJnyca aTOMOB XHMMHYECKHUX HJIEMEHTOB,
METAJIMYECKUX M HEMETa/NIMYeCKUX CBOMCTB IO TpyInaM M IepHoJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoanueckoit CUCTEMbI XUMHUECKUX
AJIEMEHTOB ISl Pa3BUTHs Hayku W nipakTuku. [[.M. MenpaeneeB — y4€Hbli u

IrpaXIaHUH

Xumuueckass cBs3b. KoBajeHTHass (MOJsipHAsT W HEMOJSPHAsi) CBS3b.

BJ'ICKTpOOTpI/II_IaTeJ'IBHOCTL XMMHUYECKHX 3JIEMEHTOB. MlOHHAs CBS3b

3.6

3.7

Crenenb okuciieHnus. OKHCIIMTEIFHOBOCCTAHOBUTEIIbHEIC pE€aKuuu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMHUYECKUM OKCIICPUMCHT: HU3YYUYCHUC o6pa3u013 BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aHUMOJCHCTBHEC THAPOKCHAA TMHKAa C PacTBOpaMH KHCJIOT H
Iuenoqeﬁ, MMPOBEACHUC OIIBITOB, HITFOCTPUPYIOIIUX IPUMEPBI OKHUCIIUTCIIBHO-

BOCCTAaHOBUTEJIbHBIX peaKluil (ropeHue, peakliuu pas3iokKeH!sl, COeTMHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemiecTBo 1 XuMuUuecKas pcaKknusi. HOBTOpeHI/Ie

11

Ilepuoanueckuii 3akoH. Ilepuogumueckas cUCTEMa XUMUYECKUX JJIEMEHTOB
.M. Menneneea. CTpoeHrue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHUYECKUX JJIEMEHTOB NEPBBIX TPEX MNEPUOJOB, Kajus, KaJbLUS U HUX
COEJIMHEHUN B COOTBETCTBUM C TOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit

CUCTECMC U CTPOCHUECM UX aTOMOB

1.2

CTpoeHue BelIecTBA: BHUIbl XUMHUYECKON CBSI3U. THIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAILUIMYECKOU
peméTKkn W BUJA XUMHUYECKOW cBs3u. Kraccudukamuss U HOMEHKIATypa
HEOPraHWYECKUX BEIIECTB (MEXIyHApoAHas U TpUBUAIbHAs). XHUMHUECKUE
CBOICTBA BEILIECTB, OTHOCSUIMXCS K Pa3JIMYHBIM KjacCaM HEOPraHUYECKUX

COCHHHGHHﬁ, IFCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB




13

Krnaccudukanus XumMu4decknx peakuyii o pa3IudHbIM IpU3HaKaM (10 YHCITY
U COCTaBY YYacCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3P QeKTy, 1o
U3MEHEHHIO CTENCHEH OKHMCICHUS] XUMHUECKHX 3JIEMEHTOB, IO 00PaTUMOCTH,
[0 Y4YacTMIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKLUH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHUMHYECKOH p€akuuu

14

1.5

[TonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUUECKHX peakuusx. [lonsrtue o
FOMOTEHHBIX M TETePOTeHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecuH. DaKTOpPbI, BIUSIONIME HAa CKOPOCTh XUMHUYECKOM pEaKIHu U

IMMOJIOKCHHUEC XUMHUYCCKOI'0O paBHOBCCHUS

OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC ~ PEAKIMH,  JJCKTPOHHBIM  OanaHc
OKUCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHUI
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHA C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust ANEKTPOTUTUYECKON TUCCOUALMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MeXaHU3M AUCCOLMAIIMH BEIIECTB C PA3TUYHBIMHU BUIAMHU
XUMHUecKol cBs3u. CreneHs guccoruanii. CuiabHbIE U cadbIe QIIEKTPOIUTHL.
Peakiiun monHoro oomeHa. Y cnoBus MPOTEKaHUSI PeaKIIMid HOHHOTO OOMEHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHUW U COJEH B CBETE TMPEACTABICHUN 00 DIIEKTPOIUTHUECKOM

AUCCOIHaIu. KauectBeHHEIC PCaKIIMU Ha NOHBI. Ilonsatue o THuapOJInN3C colen

1.7

XVUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJAEISAMHU KPHUCTaUIMYECKUX
PELETOK HEeOPraHMYECKUX BEIIECTB — METANIOB U HeMeTaJUloB (rpaduta u
ajMasa), CIOXHBIX BEIIECTB (XJIOpHJa HATPHUs); UCCIETOBAaHUE 3aBUCUMOCTHU
CKOPOCTH XHMMYECKOW peaKkIMH OT BO3ACUCTBHUS PA3NUYHBIX (DAKTOpOB;
UCCJIEIOBAaHUE  3JIEKTPOMPOBOAHOCTH  PACTBOPOB  BELIECTB, Ipoliecca
JUCCOLMALMN  KHUCJIOT, MIeJo4Yed U coled (BO3MOKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); IPOBEJEHUE OIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
NPOTEKaHUs peakIii HOHHOTO 0OMeHa (00pa3oBaHKe OCa/lKa, BbIJICIIEHUE Ia3a,
o0Opa3oBaHHe BOJIbl); ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX Peakluil (ropeHne, peakliuu pa3IoKeHHs, COSJMHEHNU);
pacno3HaBaHUE HEOPraHWYECKHMX BEUIECTB C IOMOIIBK Kade€CTBEHHBIX

peakuyii Ha MOHBI; PELICHUE SKCIIEPUMEHTAJIBHBIX 3a1a4

Hewmeranner n ux COCIUHCHUA

2.1

OO0mass xapakrepucTuka ramoreHoB. (OCOOCHHOCTH CTPOEHHUSI AaTOMOB,

XapakTepHble cTeneHu okucienus. CrpoeHue u (u3MUeckue CBOICTBa




MPOCTHIX BEIIECTB — raJIOTeHOB. XMMHUUYECKHE CBOMCTBA Ha MpPUMEpPE XJIopa
(B3auMoOJIeHiCTBHE C METaUIaMH, HEMETalIaMHU, IeJo4aMu). XIJI0OpOBOJOPO.
ConsiHast KMCJOTa, XUMHYECKHE CBOWCTBA, IMOJNy4YE€HHUE, MPUMEHEHHE.
JelicTBue XJiopa M XJIOPOBOJOPOJA HAa OPraHU3M 4YesoBeKa. BaxkHeimue

XJIOpUAbI U NX HAXOXICHUC B IIPUPOJLC

2.2

2.3

2.4

OO6mas xapaktepuctuka 37JeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u pu3nveckre CBOcTBa
NPOCTHIX BEIIECTB — KHCIOPOJa W Cepbl. AJUIOTPOIHBIC MOIM(HKAINN
KHCJIOpPOJIa M cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOIOPO, CTPOCHHE,
buznueckue u XxuMuueckue cBoicTBa. OKCHABI CEpbl KaK MPEICTaBUTEIU
KHCIIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (PM3MUECKUE W XHMHUSCKHAE CBOWCTBA
(oOmue Kak mpeacTaBUTeNs Kilacca KUCIIOT U cnenuduueckie). XuMHUUECKUe
peaKIuy, JexKalue B OCHOBE MPOMBIIUIICHHOTO CIIOCO0a MOyYeHHsI CEPHOM
kucnothl. [Ipumenenne. Conu cepHOM KUCIOTHI, KAYECTBEHHAs] peakuus Ha
cynbhar-uoH. HaxoxaeHnue cepsl u €€ COSIMHCHUN B MPUPOJC. XUMUIECKOE
3arps3HEHUE OKPYKAIOMIEH Cpellbl COCTUHEHUSMHU Cephl (KUCIOTHBIC JOXKIH,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHUS

OO6mass xapaktepuctuka 31aeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTENEHU OKHCIeHUs. A30T, pPacIpoCTpaHEHHE B
npupoe, pusndeckrue u XuMudeckue cBoiicTBa. KpyroBopor azora B mpupoe.
AMMuak, ero ¢u3MuecKue U XHUMHUYECKHE CBOWCTBA, TMOJY4YCHHE U
npumeHenrne. Coi aMMOHHS, WX (PU3MYECKHEe W XHMHUYECKHE CBOWMCTBA,
npuMeHeHne. KauecTBeHHas peakiusi Ha HOHbl aMMOHUS. A30THAs KHCIIOTa, €€
noyrydeHue, Gu3ndecKre ¥ XMMUYECKHe CBOMCTBA (0OIIHMe KaK MPEACTaBUTENS
KJlacca KHCIOT W crnenuduueckue). lcmonp3oBaHHe HUTPATOB M CoONei
aMMOHHSI B Ka4eCTBE MHUHEPAIBHBIX yIOOpeHHH. XHMHUYECKOE 3arps3HECHUE
OKpYXKAroIIel Cpebl COCTMHEHUSIMU a30Ta (KUCIOTHBIC I0XK/IU, 3arpsi3HEHUE

BO3/yXa, MOYBBI U BOJJOEMOB)

docdop, amnoTponnsie MoguduKau Gochopa, GU3NIECKUe U XUMHUUECKUE
ceorictBa. Oxcun dochopa(V) u dochopnas xucimora, (usmdeckue u
XMMUYECKHEe CBOICTBa, monyueHue. Mcmonb3oBanue (ochaToB B KadyecTBE

MUHEpaIbHBIX yI00pEHUI

2.5

OO6mas xapaktepuctuka 37eMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapPaKTCPHLIC CTCIICHU  OKHUCIICHUA. Vrnepo;[, AJUIOTPOITHBIC

Moau(pUKaMK, pacHpoCcTpaHEHUE B Hpupone, (GU3NYECKHe U XHUMHUYECKHE




2.6

cBoricTBa. Ancopouus. KpyroBopor yriepoaa B npupojae. OKcuibl yrieposa,
X (pu3MYeckre U XMMUYECKHE CBONCTBA, JEHCTBUE HA KMBBIC OPTaHU3MBI,
MOJIy4YeHHUE U IPUMEHEHHE. DKOJIOTUYEeCcKue Mpo0IeMbl, CBSI3aHHbIE C OKCUIOM
yraepona(lV); rumore3a r1006ambHOTO TOTEIUICHHUS KIMMATa; MapHUKOBBIMA
sddekr. YrombpHas KUcIOTa W €€ conu, uX (pu3MUeckue W XUMHYECKHeE
CBOICTBa, MONy4YeHHE U MpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO03IUCTBE

IlepBoHavasbHble TOHATHUSI 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yriepoja (MeTaH, 3TaH, STWJCH, aleTWIEH, 3TaHOJ, IJHUIEPUH, YKCyCHas
kucnora). Ux cocraB u xumuueckoe crpoeHue. Ilonsrue o Ouosornyecku
Ba)XHBIX BEIECTBAX: XHpax, OesKax, yriieBojax — U UX POJIM B KU3HU
yejnoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHM4eCKHX

COEeIMHEHUN

2.7

Kpemuuii, ero ¢u3nueckue M XUMHUYECKHE CBOMCTBA, WOJY4YCHHUE U
npumenenue. CoeAMHEHUsT KpeMHUsl B npuponae. O0mue mpeacTaBieHus: 00
okcuze kpemHus(1V) u kpemaueBoit kucnote. CUIMKATHI, UX HCIIONIb30BAHHE
B OBITY, MEIWIMHE, NPOMBINIUICHHOCTH. BakHEHIHe CTpoUTeIhbHBIC
MaTepuaibl: KepaMuKa, CTEKJIO, IIEeMEeHT, OeToH, kene300eToH. [Ipobrmemsr
0€30I1acHOTO WCIIOJIB30BAHKS CTPOHUTEIHHBIX MAaTEpUANIOB B ITOBCEIHEBHOMN

JKHN3HHU

2.8

XUMHUYECKUH SKCIEPUMEHT: U3ydyeHHe 0o0pa3IioB HEOPraHWMYECKHX BEIECTB,
CBOMCTB COJISHOW KHCJIOTBI; IPOBEICHUE KAYECTBEHHBIX PEAKIMM Ha XJIOPUI-
HMOHBI W HaONIO/eHHE MPU3HAKOB MX MPOTEKAHUsS; OMBITHI, OTpaKarollue
¢buznyecKre 1 XUMUYECKHE CBOMCTBA raJION€HOB U UX COeIMHEHUH (BO3MOXKHO
MCIOJIb30BaHUE BUIEOMATEPHUAIOB); O3HAKOMIIEHHE C O0pas3lamH XJOpPHI0B
(raJloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl M €€ COEAMHEHUSIMU
(BO3MOXHO HCTIONB30BAaHUE BHUICOMATEPHUATIOB); HAOIIOJEHUE TpoIlecca
oOyTrJIMBaHUS caxapa MoJl IeCTBHUEM KOHLEHTPUPOBAHHOM CEpHON KUCIOTBHI;
M3Y4YE€HHE XMMHYECKHUX CBOMCTB pa30aBIe€HHON CEpHON KHCIIOTHI, IPOBEACHNE
KayeCTBEHHON peakluu Ha cynb(ar-uoH M HaONIOJIeHHE TNpU3HaKa eé
MIPOTEKAHUS; O3HAKOMJICHUE ¢ PU3NUECKIMH CBOMCTBaMH a30Ta, (hochopa u ux
COCIMHEHUN (BO3MOXHO HCIIOJIB30BAaHUE BHICOMATEPUANIOB), OOpa3laMu
a30THBIX U (HochOpHBIX YIOOpEHU; MoTydeHue, COOMpaHue, paclio3HaBaHUE
U U3Y4YEHHUE CBOMCTB aMMHAKa; MPOBEACHUE KaueCTBEHHBIX PEaKLUil HA MOH

amMmMoHMsT U (ochaT-MOH U HU3ydyEeHHUE TMPU3HAKOB HX MPOTEKaHMUS,




B3aUMO/ICHICTBHE KOHLIEHTPUPOBAHHOMN a30THOM KHCIIOTHI C MEbIO (BO3MOXKHO
UCIOJb30BAaHUE BHUJECOMATEPUAIIOB); U3YyYEHHE MOJENEH KpPUCTAIUIMYECKHX
pewérok ainMmasa, rpadura, QynaepeHa; O3HAKOMJIEHHE C IPOLECCOM
a71copOIMK pacCTBOPEHHBIX BEUIECTB AKTMBHPOBAHHBIM YIJIEM M yCTPOHCTBOM
IIPOTHBOIa3a; MOJy4yeHHe, cOOMpaHue, paclo3HaBaHUE U M3Y4YEHUE CBOMCTB
YIJIEKHCIIOTO Ta3a; MpOBEIEeHHE KayeCTBEHHBIX peaknuid Ha KapOoHAT- H
CHWJIMKAT-HOHBl M W3Y4YCHHE IPU3HAKOB HX IPOTEKAHUSA; O3HAKOMIICHUE C
IIPOAYKLIHMEH CHJIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHUE YKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TCMEC «BaykHel1e HeMeTaluIbl U UX COCAUHCHMUA»

MeTanibl 1 UX COSAMHEHUS

3.1

OO0wrast XapakTepuCTUKAa XUMUYECKHUX 3JIEMEHTOB — METaVIOB HA OCHOBaHWUU
ux nosioxkeHus B llepuogmyeckoi cucremMe xumuyeckux snemeHToB [I.U.
Menneneesa u crpoenust atoMoB. CTpoeHHre MeTaIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTalIM4yecKass pemeérka. ONEKTPOXUMHUYECKUN Pl

HaHpH)KCHI/Iﬁ MCTaJ1JI0B

3.2

3.3

dusnueckue 1 XUMUYECKHEe CBOMCTBAa MeTayuoB. O0IKe crocoObl MOTydeHus
MeTaisoB. [ToHsiTHE O KOPPO3UN METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUThI UX OT
Koppo3uu. CruiaBsl (CTajib, YyTr'yH, JIOPATIOMUHUN, OPOH3a) U MX IPUMEHEHUE

B OBITY U IPOMBIIIJIEHHOCTH

[Ilenouynsle MeTaybl: nosoxkeHue B [lepruoauyeckoil cucTeMe XMMHUYECKHX
anemeHToB .M. MenneneeBa; CTpoeHHE UX aTOMOB; HaXO0XKJICHHE B IIPUPOJIE.
dusnueckue U XMMUYECKHE CBOMCTBA (Ha MpUMepe HaTpus U Kanus). OKCuabl
U TUAPOKCHUABI HATpUAd H KaJlvsd. HpI/IMeHCHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHU

3.4

[llenoyHo3eMeNnbHEIC METAIBI MardHuii W KalbIIUM: IIOJIOXKCHHE B
[Tepuoanueckoit cucteMe xumuueckux d3nemeHToB .M. Mennaeneesa;
CTPOEHUE UX aTOMOB; HaxO0XXJeHUE B npupone. PU3NYECKUE U XUMHUECKUE
CBOMCTBa MarHusi W Kaublus. BaxHeWmme coenuHEeHHs] Kalblus (OKCH],

TUAPOKCHU, coln). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHeHUs

3.5

Amomunuii: nonoxenue B llepuoanueckoil cucreMe XMMHUYECKUX AIIEMEHTOB
J .. Menneneesa; CTpO€HHE aTOMa; HAXOXKJEHUE B mpupojae. Pusznyueckue u
XMMHUYECKHE CBOMCTBa amOMUHMSA. AMQOTEpHbIE CBOWCTBa OKCHIA U

THUAPOKCH/Ia AITFOMUHHUS

3.6

Keneso: nonoxenue B [lepronnueckoit cucteMe XUMUYECKUX dnemeHToB 1. M.

MCHHGHGGB&; CTPOCHUC aTOMa, HAXOXKIACHUC B IMPUPOAC. dusznueckue u




3.7

4.1

XHMHUYECKHE CBOMCTBA jkene3a. OKCupl, TUApoKcHabl U conu xene3a(ll) u

skeneza(lll), ux cocras, cBOMCTBA U MOTyYeHUE

XUMHUYECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMH METAJJIOB U CILIABOB,
X (U3NYECKUMH CBOWCTBAMH; W3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METAIIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOoCTeH
B3aMMOJICHCTBUSL OKCHJAa KaJbllUd U HATPUs C BOAOH (BO3MOXKHO
MCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB); MUCCIEAOBAHUE CBOMCTB KECTKOM BOJIBI;
mpolecca TOpeHHsl JKelle3a B KHCIopojae (BO3MOXKHO —HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); PU3HAKOB MPOTECKAHMSI KAYECTBEHHBIX PEAKII HA HOHBI
(Marams, Kameius, amomuHus, nubka, sxenesa(ll) u xenesa(lll), memu(ll);
HAOJI0/ICHUE W OTIMCAHKE TIPOIIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMH HATPHSI,
Kamuss W Kanblus  (BO3MOXKHO — UCIOJB30BAaHUE  BHUAEOMATEPUAIIOB);
UCCIIeIOBAaHNE aM(POTEPHBIX CBONCTB TMIAPOKCHUIA AFOMUHUS M THIPOKCH]IA
[IMHKA; pElIeHNEe SKCIIEPUMEHTANBHBIX 337a4 10 TeMe «BakHeline MeTaibl

U UX COCIUHCHUA»
XHUMHS ¥ OKpYXarolas cpeaa

Hosbie maTepuansl 1 TeXHOJOTMHU. BeliecTBa 1 Marepualibl B MOBCEIHEBHOMN
JKA3HU 4eJloBeKa. XUMUs U 310pOBbe. be3omacHoe ucroap30BaHNue BELIECTB U
XUMUYECKUX peakiuii B ObITy. [lepBas momoIlib Mpu XUMHUYECKHX OXKOTax U

OTpPAaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOH  TIpPaMOTHOCTU.  XHUMHYECKOE  3arps3HEHHE
okpyxarorieii cpenst [1IK. Ponb Xxumun B perieHu# 5KOJIOTHYECKUX MPOOIIeM.
[TpuposHble MCTOYHHUKHU YTJIEBOJOPOJIOB (yroijib, MPUPOAHBINA Ta3, HEPTH),

MMPOAYKTHI UX nepepa60TKI/I, HX poJib B 6LITy 1 NPOMBIIIIJIICHHOCTH

4.3

XHUMHUYECKUM OKCIICPUMCHT: U3YUCHUC O6p8.3]_[0B MaTepuajioB (CTCKJIO, CIIJIaBBbI

METaJIJIOB, MOJIMMEPHBIE MaTepUaIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAa€MOCTH SIBJICHUH npupoAbl, IIOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMMHYCCKOU HAayKHM KaK obnactu COBPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6IIICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX METOAAX IIO3HAHUSA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XHUMHUYCCKUX peaKHI/Iﬁ; YMCEHHUE HCIOJIb30BAaTb MOJCIN  IJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

o ctepax npodecCHOHATBLHON AESITENbHOCTH, CBI3aHHBIX C XUMHEH
U COBPEMCHHBIMH TCXHOJOTHUAMHU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAyKH, YTO TMO3BOJHUT OOYUYAIOIIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymiedl  mpodeccroHaTbHOU
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUILHOTO MpeAMeTa MPH TepeXxoJe Ha YPOBEHb CPEIHEro

o01m1ero oopa3oBaHus

2.1

Bnanenue cucreMoil XMMHMYECKMX 3HAHUM U YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

BAKHEHIINE XUMHUYECKHUE TMOHATUSA. XUMHUYECKUU OJIEMCHT, aTOM,
MOJIEKYJia, BEIMIECTBO, MPOCTOE M CI0KHOE BEIIECTBO, OJHOPOIAHAS H
HEOJTHOPOIHAS CMECh, OTHOCHTEIBbHBIC aTOMHAs M MOJICKYJISIpHAs
MAacchl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJISPHBII
00BEM, OKCHJ, KHCIIOTAa, OCHOBAaHHUE, COJIb (CpemHss), XMMHUYECKas
peaKmus, pPEeaKiuy COCTUHECHUS, PEAKIMH DPA3IIOKEHHS, PEaKIuu
3aMeIIeHUs, PEaKIui OOMEHa, TETUIOBOM A((EKT peakiuu, SK30- U
SHIOTEPMHUYECKUE PEAKIIUU, PACTBOP, MACCOBasl JIOJII XUMHUYECKOTO

3JICMCHTAa B COCIUWHCHHUMH, MaccCoBasd 104 HW  INPOLCHTHAasd




2.2

2.3

KOHIIEHTPALIMs BELIECTBA B PACTBOPE, SIPO aTOMA, SJIEKTPOHHBIN CII0M
aToMa, aTOMHas OpOWTallb, PaJUyC aroMa, BaJCHTHOCThb, CTEIEHb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATEILHOCTD, TOJISpHAs
MU HCIIOJIKIpHAA KOBAJICHTHAA CBA3b, MOHHAA CBA3b, MCTAJLNIMYCCKAs
CBSI3b, KpUCTAJUINYECKAs pelIETKA (ATOMHAs!, HOHHAsI, METaJJTUecKasl,
MOHCKy.]ISIpHaSI), HWOH, KaTUOH, aHHWOH, JJICKTPOJIUT WU HCOJICKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIHUCCOLMAIMs, peaKklUWd HMOHHOrO OOMeHa,
OKHCIIUTCIIbHO-BOCCTAaHOBUTCIIBHBIC pcakuunu, OKHCIIUTCIIb n
BOCCTAHOBUTENIb, OKHCJIEHHWE U BOCCTAaHOBJICHHE, JJIEKTPOIIU3,
XUMHUYECKOE paBHOBECUE, OOpaTHUMble U HEOOpaTUMbIE PEAKIIMH,
CKOpOCTh XUMHUECKOW peakiuu, katamuzatop, [IJIK, kopposus
METAJUIOB, CILIaBbI

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MAacChl,
nepuoanueckuii 3akoH [[.JMI. MenneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUU  XUMHUH:  aTOMHO-MOJIEKYJISIDHAs  TEOpUdA,  TEOpUA

BHGKTPOHHTHHGCKOﬁ AUCComranmn

Bnanenne ocHOBaMHM XHMHYECKOM I'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHHE TPaBHJIBHO HCIIONB30BaTh M3yYCHHBIE BEIIECTBA U
MaTepuaibl (B TOM YHUCIIe MUHEpalbHble yJOOpEHUs, METaulbl U
CIUIaBBI, TIPOXYKTHI  IEpepabOTKH  MPHUPOTHBIX  HCTOYHHUKOB
YIII€BOAOPOAOB (YIJis, IPUPOJIHOTO ra3za, HepTH) B OBITY, CETHCKOM
XO3sICTBE, Ha MPOM3BOJCTBE W TOHMMAHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpPraHM3Ma  YeJOBeKa;  yYMEHHUe
MPOTHO3UPOBATh BIIMSHHUE BEMIECTB M XUMHYECKUX IPOIECCOB Ha

OpraHM3M Y€JI0BEKa U OKPYKAIOUIYI0 IPUPOIHYIO CpENY

3.2

3.3

YMEHHME MUHTETPUPOBATh XMMHUUYECKUE 3HAHMS CO 3HAHUSAMU JPYTHUX
y4eOHBIX MPEIMETOB

HaJIMYUe OMbITa pabOTHI C PA3IUYHBIMA UCTOUHUKAMU UH(QOPMAIIH
0 XMMHUU (HaydHas M HAy4YHO-TIONMYJISIpHAs JIUTEpaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHUBHO OLIEHMBATh WMH(OPMALMIO O BEILIECTBAX, HUX
NpEBpAIICHUSIX U NPAKTUYECKOM NPUMEHEHUH UM YMEHHUE

HUCIIOJb30BaTh €€ AJs PEIICHUA y‘le6HO'H03HaBaTCJ'II>HI>IX 3aga4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSATHUHHOI'O arrmapara 1 CHUMBOJIMYECKOI'O

A3bIKa XMMHHU JUTS COCTAaBICHHS (POPMYIT HEOPTaHMUYECKUX BEIIECTB,

4 YpaBHEHUH XUMHYECKMX pEaKlMil; OCHOBAMH XHUMHUYECKOM
HomeHkiarypsl (IUPAC u TpuBnanbHoi)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS eMeHTa B Ileproanueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHKAMH CTPOCHHUS aTOMOB

5 XUMHYECKHUX DJIEMEHTOB (COCTaB W 3apsja sapa, oOImee Yucio
AIIEKTPOHOB), paclpeAesieHUEM HIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS M KATBIIHS
IIpencraBienne O  NEPUOJWYECKOM  3aBUCMMOCTH  CBOWCTB
XUMHUYECKUX JIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPULIATEIBHOCTS ),

6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IIOJIOKCHHUS D3JIEMCHTOB B
[lepuoanueckoit cucteme (B MajiblX TMepUOJax ¢ TJIaBHBIX
MOJATPYIIAx) ¥ 3JCKTPOHHOTO CTPOSHUS aTOMa

7 Ymenne knaccuumpoBarth:

7.1 XUMHUYECKUE 3TIEMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMUYECKHE PEaKLUU

8 YMeHue onpenessiTh:

8.1 BaJICHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHX JJIEMEHTOB, 3apsi]

' MOHa

8.9 BUJ] XUMHUYECKOW CBSI3U M THUIl KPUCTAIUTMUECKOH CTPYKTYpHI B

' COETMHEHUSIX

8.3 XapakTep CPeJIbl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUI )

8.4 OKHUCJIUTETh ¥ BOCCTAHOBHTEIh

9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XMMHIECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOpPOA, Tpadut, ammas,

9.1 KpeMHu#, a3or, ¢docdop, cepa, XJop, HATpUH, Kaiuii, MarHui,
KaJIBITA, aTFOMHHHM, JKEJIE30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOpOB (BoAa,

9.9 aMMUaK, XJOPOBOJOPOJ, CEPOBOJIOPON, OKCHIBI WU THIPOKCHJIBI

metamwioB |-IA rpymm, amomunans, meau (I1), nmuaka, xenesa (Il u

I1), okcunst yrnepona (11 u 1V), kpemuus (1V), azota u pocdopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,
docdopHas, yroibpHas, KpeMHUEBAsI KUCIOTA U X COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEHICCTB B

3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHA, IPUMCHCHUEC BCIICCTB B

%3 3aBUCUMOCTH OT HMX CBOWMCTB, BO3MOXXHOCTh IPOTCKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBISTh MOJIEKYJISIPHbIEC M HOHHBIE YPaBHEHUS pEaKlui,
B TOM YHCIIE:
10.1 peaxkiuii HFOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKIUI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (Tpymm) HeOpraHU4YEeCKUX BELIECTB
104 MOJITBEPKIAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHue BbIYUCIATH (IPOBOAUTH PACUEThI):
111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIICCTB,
' MacCCOBYIO JIOJO0 XMMHYECKOT0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 [0 ypPaBHEHUSM XHMHUYCCKUX PEAKIUH W HAXOJHUTHh KOJHYECTBO
' BelecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO To3HaHus (HabmoaeHue,
191 HU3MEepeHHe, IKCIIEPUMEHT, MOJICIIMPOBAHNIE) TIPU U3YUCHUH BEIICCTB
' U XUMHYECKHUX SIBICHUH; yMeHue c(hOpMyIHpOBaTh MpoOlieMy H
MPEIOKUTE MYTH €€ PEIICHUS
199 0e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUUYECKOU
' MOCyA0H U IabopaTOpHBIM 000pyAOBaHUEM
MpaBUIaMu 0e301macHOTO obpareHus c BEII[ECTBAMH,
UCIIOJIb3YEMBIMU B TMOBCEAHEBHOM KH3HU, MTPABUIIAMHU TTOBEJCHUS B
123 HEesIX COepe)eHUs 370POBbS U OKPYKAIOIICH MPUPOTHON CPEJbl;

MOHWMaHKE BpeJa (OMacHOCTH) BO3ACUCTBUS HA )KUBBIE OPTaHU3MBbI
OnpeeaEHHBIX BEILECTB, croco6oB YMEHBIIEHUS "

NpeaoTBpalIiCHUA UX BPpCIAHOTO BO3HCﬁCTBHﬂ




13

131

13.2

13.3

Hannaue IMPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUucC (1)I/I3I/ILICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMU SABJICHUSAMU, OIIBITHI,

WUTIOCTPUPYIONINE MTPU3HAKH MTPOTEKAHUS XUMHUECKUX PeaKIui
u3ydeHHe croco0OB pa3aeieHus cMecen

MOJyYeHHE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; MOJIy4EeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyYeHHUE YIJIEKUCIIOTO raza u
W3YYCHHE €r0 CBOWCTB; TOJy4eHHE aMMHaka W H3y4deHHUE ero

CBOMCTB

13.4

135

MIPUTOTOBJICHUE PACTBOPOB C OMNpPEACTIEHHOW MAcCOBOM J0JIeH
pacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
denondranenna) sl ONpeneNeHUsT XapakTepa Cpeabl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIENOBaHNE M OINMCAHUE CBOWCTB HEOPraHMYECKHUX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3aUMOJCUCTBHSI KUCIIOT C METAIaMH,
OKCHIAMH  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBaHUSIMH, COJISIMU; TOJIYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOIO0 MeETaula JAPYTMM M3 pacTBopa COJH;
UCCIIeIOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 11O TEMaM: «OCHOBHBIE KJIaCCHI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); ((SHeKT”pOJ'II/ITI/I‘IeCKaSI
JAUCCOLIM AL, «BaxHelye HeMeTaulbl U HX COCOAUHCHUSA,

«BaxkHelnme MeTamIbl 1 UX COCTUHEHUS)

XUMHYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs pPeakLuil HOHHOTO 0OMeHa; KaueCTBEHHbIE PEaKLUu Ha
MPUCYTCTBYIONINE B BOAHBIX PAaCTBOPAaX HMOHBI: XJIOPHI-, OpOMHI-,
uomua-, cyiabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THPOKCH-NOHBI, KATHOHBI aMMOHHMSI, MAaTHUS, KAJIBIIHS, ATFOMUHHS,

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

14

YMenue:




MPEJCTaBIATh pPe3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

141 JI0Ka3aTeIbCTB, TPaUKOB M TAOIUI] M BBIABIATH SMIUPUUYECKHE
3aKOHOMEPHOCTHU
YCTAQHAaBIMBaTh  CBA3M  MEXAY  peaJbHO  HAOII0JaeMbIMU
14.2 XUMHUYECKUMHU SIBJICHUSIMM M IPOLECCaMM, IPOUCXOIALUIMMHU B

MaKpoO- U MUKPOMHPE, 00BACHATH MMPUYKUHBI MHOFOO6pa3I/ISI BE€IICCTB




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

HepBOHa‘-IaJIbHBIC XUMHUYCCKUC ITOHATUA

YucTteie BemecTBa 1 cMecH. CriocoObI pasiesieHus: cMecei

1.2

13

ATOMBEI U MOJICKYJIBI. Xumuaeckrue 31eMeHThl. CHMBOJIBI  XMMHYECKHX
9JICMCHTOB. HpOCTI)Ie " CJIOXKHBIC BEUICCTBA.

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHWMHYECKHX DIIEMEHTOB.

CreneHb OKHCICHUS

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcuTeNLHAss aTOMHAas Macca.
OrtHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas 70151 XUMHAYECKOTO 3JICMECHTa

B COCIUMHCHHNU

1.5

1.6

KomuuecTBo BemectBa. Mok, MomsipHass macca. MoJisspHbIii 00bEM Ta30B.
B3anMocBs3p KOIM4eCcTBa, MacChl M YUCIIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
@u3nyecKue U XMMHUYECKHUE SBJICHHUS. XUMUYECKas Peakluus U €€ MpPU3HAKH.
3aKOH COXpAaHEHHS MAacChl BEIIECTB. XUMUUECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH U Ilepuonnueckas cucteMa XUMHUYECKHX SJIEMEHTOB

J.1. MenneneeBa. CTpoeHrne aTOMOB

2.1

Ilepuognueckuii 3akoH. Ilepmonnueckas cucreMa XMMHYECKHX 3JIEMEHTOB
J.1. Menneneesa. Ilepuoasl u rpynmbl. @U3HUECKUI CMBICT MOPSAKOBOTO

HOMEpa, HOMEPOB NICPUOJAa U I'PYIIIIBI DJICMCHTA

2.2

CTpOCHI/IC atromoB. CocTaB aTOMHEIX AACP. H30T1OmnHI. SHCKTPOHBI. CTpOCHI/Ie
OJICKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XHMMHYECKHX DJIECMCHTOB

[Tepuonnueckoit cucremsl /.M. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEePUOIOB, Kaius, Kalblus (pagdyca aTOMOB, JJIEKTPOOTPHUIIATEIILHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HUX COEIUHEHHUHA B
COOTBETCTBHHU C TOJOXKEHHEM »3JieMeHTOB B Ilepumoamdeckoil cucreme u

CTPOCHUCM HUX AaTOMOB

CtpoeHue BemecTa

3.1

Xumuyeckass cBa3b. KoBaneHTHas (mosispHass W HEMOJIApHAs) CBS3b.
DNEeKTPOOTPULIATETLHOCTh ~ XMMHUYECKUX  3JeMeHTOB. VIOHHas  CBS3b.

MeTtamnuueckas CBI3b




3.2

Tunbel kpucrammuyeckux pemeérok (aToMHas, HOHHAs, MeTalIn4yecKas),
3aBUCUMOCTB CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKH U BUA

XHUMHYECKOU CBI3U

4.1

4.2

Baxueimne MMpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCIMHCHUS. Mertamisl ¥ UX COCIUHCHUA

Knaccupukanus 1 HOMEHKJIATypa HEOPraHMYECKUX COCAMHEHUH: OKCHIIOB
(conmeobpasyrommue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) u
HecoseoOpa3yronye; OCHOBaHMN (LIENOYM M HEPacTBOPUMBIE OCHOBAHUS);
KHCJIOT (KUCIIOpOJICO/IepKAUe U OCECKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIeH (CpeIHUX U KUCIIBIX)

@u3nyeckue M XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:

BOZIOPOJIa, XJI0pa, KUCIOpPO/ia, Cephl, a30Ta, pocdopa, yriepona, KpeMHHUS

4.3

4.4

dusnyeckue U XMMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpuA, KaJlid, Marduia U KaJblHsA, aJJFOMUHUA, KCIIC34a. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PSAI HAIPSKEHUN METAJUIOB

®U3NYECKNE U XMMHYECKHE CBOMCTBA BOJOPOJHBIX COCTMHEHUN HEMETAIIOB:

XJIOPOBOJIOPOJIa, CEPOBOAOPO/IA, aMMHUAKA

4.5

dusnyeckne U XMMHYECKHE CBOMCTBa OKCHIOB HemetawioB: cepsl (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuus(1V). [Tonyuenue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

Xumnueckue cBoiictBa okcuaoB: MetawioB IA-IIIA rpynn, muaka, meau(ll) u

xemnesa(ll, 11). [TomyyeHre OKCHIOB METAIIJIOB

XUMUYEeCKHE CBOMCTBA OCHOBaHUI U aM(OTEpHBIX MMIPOKCHIOB (Ha IpUMeEpe
TUAPOKCHIOB AJIIOMUHHMS, Kene3a, MuHKa). llomydeHwe ocHOBaHUUM U
aM(}OTEPHBIX THAPOKCUJIOB

OO6mue XUMHIECKUE CBOMCTBA KUCIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOTHOM,
CEPHHUCTOM, CEpPHOU, a30THOM, (HochHOPHON, KpeMHUEBOU, yrodbHOH. Oco0bIe
XUMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM M a30THOM KHCIIOT.

[Tonyuyenue kucmor

OO6mme xuMHIECKre CBOMCTBa cpenHux coiier. [lomyduenue coneit

4.10

[Tonmyyenne, coOupaHme, paclio3HaBaHHE BOAOPOJA, KHUCIOpPOIA, aMMHaKa,

YIJIEKHUCIIOTO Ta3a B JIabOpaTopuu
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[TonyyeHnne amMmmHaka, CEpHOM U a30THOM KUCIOT B POMBIIIICHHOCTH. O01ue

CIIOCOOBI MMOJIYYCHHU MCTAJIJIOB
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I'enetnueckas cBA3b MCXKIY KilaCcCaMU HEOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

Xumudeckue p€aknuun

5.1

Krnaccudukanus XUMHYECKUX peakuii 0 pa3IMYHBIM IPU3HAKAM: 110 YHCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQeKTy, 1o

H3MEHEHMIO CTEIICHEH OKMCIICHNUS XUMHUYECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TemnoBoit 3¢ ¢dekT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIUU. TepPMOXUMUYECKHUE YPaBHEHUS
OKHCIUTENTbHOBOCCTAHOBUTENbHBIC peakiu. OKUCIUTENN U BOCCTAHOBUTEIIH.
[Ipomecchl  OKUCIEHMST M BOCCTAHOBJICHHS.  DJIGKTPOHHBIH  OajaHC
OKHCITUTEILHOBOCCTAHOBUTEIILHON PEAKIIUN

Teopust 37eKTPOIUTHYECKON auccoanui. KaTuoHbl, aHHOHBI. DJIEKTPOJIUTHI
1 HedeKTPoJuThl. CUIbHBIC U c1abble AMEKTPOIuThl. CTeNeHb TUCCOIAIuN
Peakiiuu nonHoro oomena. YclioBUsI MPOTEKAHHs PEaKlUii HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHBIe HOHHBIC YPAaBHCHUS peaKHI/Iﬁ

XuMmus 1 OKpYyKaromasa cpelia

6.1

BemecrBa u Marepuanbsl B IIOBCEJHEBHOM JKM3HU 4YelOBEKa. besomacHoe
HCIIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peaklui B J1abopaTopuu U OBITY.

HepBa;I IIOMOIIb ITPpHU XUMHUYCECKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpYyXKarolleil cpeapl (KUCIOTHBIE —JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/AyXa M BOJOEMOB), CIIOCOOBI €ro MpeaOoTBPAIICHUS
[IpenenpHas momyctumasi kouuneHTpauus BemecTB (IIJIK). Porp xumum B
pelIeHUN JKOJOTHYECKUX TMpobieM. YcuiaeHue MapHUKOBOro sddekra,

Pa3spymieHUC 030HOBOT'O CJI0A

6.3

6.4

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUSI U UX COECAMHEHUN B
OBITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CEIbCKOM Xo3zsiicTBe. [IpuMeneHue
METAIJIOB U CIUIAaBOB (CTaslb, YYT'YH, IIOpATIOMUHHI, OpoH3a) B OBITY U
MIPOMBIIIIEHHOCTH UX coequHeHui. [ToHaTHe o Koppo3uu MeTaioB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOPPO3UU

[IpupoaHble HMCTOYHUKH YTIEBOJOPONOB (Yrojib, MPUPOAHBIN ra3, He(Th),

MPOIYKTHI UX MepepadboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayasbHBIE MOHATUS 00 OPraHMYECKUX BELIECTBAX KaK O COCAMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3THIEH, alleTUIIEH, STaHOJI, TIULEPUH, YKCYCHAs KUCIIOTA).
[onsiTue 0 OMONMOrMYecKr BaXKHBIX BEILIECTBAX: )KUPaX, OeJKax, yIriieBoJax — U UX

POJIM B JKM3HU YCITIOBCKA




Pacuértrr:

7.1 1o ¢popMysaM XUMHUYECKUX COCTUHEHUN
1.2 Macchl (MacCOBOM) JTOJIU PACTBOPEHHOTO BEIIECTBA B PAaCTBOPE
7.3 110 XUMHUYECKUM YPaBHCHHAM




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA

» Xumusi: 8-if kiacc: 0a30BbIN yPOBEHb: YUCOHHK; 5-€¢ U3TaHMUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.
Axk1monepHoe obuectBo «M3marensctBo «lIpocBerienue»

» Xumus: 9-i knacc: 6a30BbIl YPOBEHB: YUECOHUK; 5-€ U3aHUE,
nepepadotantoe ["abpuensn O.C., Octpoymos U.I'., Cnaakxos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBemienue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

NudopmanmoHHo-MeTOANYECKOE TMCHhMO 00 0COOCHHOCTSIX MPENoIaBaHus
yueOHoro npeamera « Xumus» B 2025/2026 yueOHOM To1y
https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

Metoauueckue peKOMEH 1AM M0 U3YYEHUI0 TeMbl « OKUCITUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIMKU» B IMIKOJIBHOM Kypce xumuu (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf

Y4eOHO-MeToIMYECKOE 00eCIeueHHE MPOLIECCOB MPENOIaBaHUS XUMUH,
Oounosnoruu, (PU3MKU HA YPOBHAX OCHOBHOT'O OOIIIETO M CPEIHEr0 OOIIETo
o0pa30BaHMsl C BKIFOUEHHUEM JOMOJHUTEIEHOTO HHKEHEPHOTO KOMIIOHEHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

bank 3amanuii U1l TEKYILEro OUEHUBAHUS 110 yUeOHOMY MPEAMETY « XUMUSD)
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/bank zadanij himiya ooo .pdf

Kontekcthbie 3agaun. 3aganus K yaeOHOMY Kypey «Xumusi». 8 kiace (2024
r.) https://edsoo.ru/wp-content/uploads/2025/01/kz_himiya 2024.pdf

MeToandeckue peKOMEH Ialu 10 CO3/IaHUI0 KJIACCOB TEXHOJOTHYECKOTO U
€CTEeCTBEHHO-HAYYHOTr'0 MPO(HIIeH 1 KJIACCOB ¢ YIIIyOJICHHBIM U3yYEeHUEM
MaTeMaTuKH, GU3NKU, XUMUH, OUOJIOTUH B 00I1€00pa30BaTEIbHBIX
OpraHU3alusIX ¢ UCTIOIB30BaHUEeM UH(PACTPYKTYPHI, CO3IaHHOM B paMKax
HanuoHanbHOro npoekra «Oopazosanue» (Kpantopuymsl, [T-kyosl, Touku
pocta u zip.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i _en_profile] 2025.pdf

Metonnueckue pekomenaanuu. Opranu3zanus B3anmoaencTeus “Ilkona —
By3 — npennpustre” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_ 2025.pdf
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MU ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

e BUBJIMOTEKA LOK https://mounypoku.pd/

e [JIOBAJI-JIAB https://globallab.ru/
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https://globallab.ru/

