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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1mo Xxumuu Oa€T TPEACTABICHHE O LEJAX, OOIIEH cTpareruu
OoOy4eHMs, BOCHHTAHUS M Pa3BUTHUA OOYYAIOIIUMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE COJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
paznenaM M TeMaM MPOrpaMMbl MO XHUMHUH, OINpPEIETseT KOJWYECTBEHHBbIC U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3aiuu TpeOOBaHMI K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3YUYEHUs MPeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOECHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3alid  BO3MOXXHOCTEH  JJIT  CaMOpa3BUTHS |
dbopMupOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX W HCCIICOBATEIbCKAX YMEHUM, HEOOXOIUMBIX KakKk B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €JMHCTBO PUPO/IbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOITUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHBIC HAMpaBJICHUS B OOYYCHHH XHMHH OOECIEYMBAIOTCS CHEIU(UKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMUCS CUCTEMBI IMEPBOHAYAIBHBIX IMOHSITHUH XUMHH, OCHOB
HEOPTaHUYECKOM XUMHU U HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX TMOHSITUH
OpTraHUYECKON XUMUHU.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [Tepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBlieHUd 00 DIEKTPOTUTHUYECKON JMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHHS ¥ BO3MOKHOCTEN MPAKTUYECKOTO0 TPUMEHEHHUS U MTOTYUYEHHS N3YyUaeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOU ITPUPOABL, IEHHOCTHOI'O OTHOILLICHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHWe XMMHUU MPOUCXOAUT C MPUBJICUYECHUEM 3HAHUN U3
paHee M3yYEeHHBIX y4eOHBIX mpeameToB: «Okpyxarommii mupy, «buonorus. 5—7
KJacch» U «PuU3uKa. 7 KiIacey.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUN —
BaKHEUIIUX (PaKTOB, MOHITHM, 3aKOHOB M TEOPETHUUECKUX MOJTO0KEHUM, JOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, B MPHUOOIIEHUU K



Hay4YHbIM METO/IaM IO3HAHUS IPU W3YYEHHUM BELIECTB U XUMUYECKUX peakUui, B
(OpMUPOBAHNY U Pa3BUTUU IT03HABATEIbHBIX YMEHUM U UX IPUMEHEHUH B YUEOHO-
NO3HABATEJIbHON U y4eOHO-UCCIIEI0BATENbCKOM AESITEIbHOCTH, OCBOCHUHU MIPaBUII
0e30macHOro o0paIieHus ¢ BeIeCTBAMU B TOBCETHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYeHHUE NMPUOOPENN TAKUE LIETH, KaK:

— (OpMHUPOBAHHUE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIeHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— o0ecredyeHue yCaoBUi, CIIOCOOCTBYIONMIUX MTPUOOPETEHHUIO 00YyYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHAILHOM U  €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHATH W OICHUBATh SIBICHUS
OKpY’KaloIllero MHUpa, WCIOJIb3YySl 3HAHUS U OIBIT, MOJyUYEHHBIE MPU H3yYECHUH
XUMHH, TPUMEHATh UX IPU PELLIEHUH TPOOJIeM B IOBCETHEBHOM KU3HU U TPYJOBON
JeSITEIbHOCTH;

— (QopmupoBaHue y O0Oydaromuxcs TYMaHHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJecOo00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAIMU K OOYYECHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

Oo0111ee 9Kcio 4acoB, OTBEAEHHBIX JIJIsl U3YUYE€HUS XUMUHU HA YPOBHE OCHOBHOT'O
oOmero odpazoBanus, cocraBisieT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEP)KXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DU3WYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI W MOJICKYJIbI. XHUMHYECKHE »dJeMEHThl. CHMBOJIBI XUMHUYECKHX
a5eMeHTOB. [IpocThie U ci0XHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuueckas popmyra. BareHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHasi Macca. MaccoBast 10JI1 XUMHUYECKOTO AJIEMEHTA B COSAMHECHUU.

KonuuectBo BemectBa. Mosbs. ModsipHas Macca. B3auMocBsI3b KOJMYECTBA,
MacCchl M 4YHMCJa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUH.

du3nyecKkne U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakus v e¢ MPU3HAKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHHA. Kiaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
¢u3nYeCKuX CBOMCTB OOpa3lOB HEOPTaHWYECKUX BEIIECTB, HAOIIO/ICHNE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJCHCTBHE MeJa C KHCIOTOM) SBICHUM, HAaOII0eHIE U
ONKCaHWE TPU3HAKOB TPOTEKAHUS XMMHUYECKUX peakuuid (pa3iokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKene3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3/JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (pUIbTPOBAHHE,
BBITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TOBApESHHOMN
CONMM, HAONIOJCHWE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJe MOJIeKys
(IIapoCTEepPKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. Haxoknenue kucimopoia B mIpupoie, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakumm TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
MOJlydYeHHUs] KUCIOopoJa B JIabopaTOpuM H  MPOMBIIUIEHHOCTH. Kpyroopor
KHciopoa B mpupoze. O30H — aioTporHas MoAupUKaIus KUCIopoaa.



TemnoBoit 3h(dEeKT XUMHUUECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MMapHUKOBOIO0 3 eKTa, pazpyiieHrne 030HOBOTO CIOsI.

Bonopon —snemeHT u npoctoe BenecTBo. Haxoxnenue Boiopoaa B mpupoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boibl B IPUPO/IE.
3arps3HeHre NpUpOaHbIX BoJA. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm meraimnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMNpPEEIICHUE COACPKaHUs KUCIOpoAa B BO3AYyX€, MOJyYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HAOI0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus TopeHus (rmokapa), 03HakKoOMJICHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pPACMO3HABAHUEC W W3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozsmoxxHo
WCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Mosb, uccIenoBaHHE OCOOEHHOCTEW pACTBOPEHHS BEIIECTB C Pa3THMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OINPEACIEHHOM MACCOBOU JOJIEH
pPacTBOPEHHOTO BEILECTBA, B3aMMOJEHCTBUE BOABI C MeETaUlaMH (HATPUEM U
KaJibliueM) (BO3MOXXHO MCIOJIb30BaHUE BHJIEOMATEPHANIOB), HCCIEIOBAHUE
00pa3l0B HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIO/IEHNE U3MEHEHUS
OKpacCKHU UHIMKATOPOB B PACTBOPAX KUCIOT U IIEI0UYEH, U3YyUEHNE B3aUMOJIECHCTBUS



okcuna meau (l1) ¢ pacTBOpoM cepHOW KHUCIIOTHI, KUCIOT ¢ METaJUIaMH, PeaKuil
HEUTpaJ3aluy, IOJYyYEHUE HEPaCTBOPHUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO
MeTajula IpyruM U3 PacTBOPA COJIH, PEIICHNE SKCIIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCHUIBI.

Ilepuonnyeckuitl 3axoH. Ilepuoguyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
DuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30Tonsl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnogmueckon cucremsl [[. 1. MenneneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BUTUA HAayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okuciieHus.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponecchbl OKMCIIEHNs U BOCCTAHOBIIEHUSI. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakliiy pas3ioKeHUsl, COSTUHEHU).

Mesicnpeomemmuoie ceéa3u

Peanuzanuss MeXNpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYILECTBIISIETCS 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
NIOHATUH, TAK U NOHITUM, SIBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusuka: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIN]I, U30TOIIBI,
PaJOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsil, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TIOPOJIBI, MTOJIE3HBIE
MCKONAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemiecTBo M XUMHYECKasi peaKIHs

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpo€HME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJINS, KAIBIUSA U UX COCTUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonndeckon cucreme u
CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukaims 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKuX peakuuid Mo pa3andyHbIM MpU3HAKaM (110 YHUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETECHEH OKHMCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKHE
ypaBHEHHUSI.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[oOHITHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW pEAKUMHA M MOJIOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKUUH,  AJIGKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKkuu. CocraBnenue YPaBHEHUMN

OKHCIIUTCIIbPHO-BOCCTaAHOBHUTCIIBHBIX peaKHI/Iﬁ C HCITIOJIb30BAHHUEM METOJa
SJICKTPOHHOT'O OajaHca.



Teopus 3AEKTPOTUTHUECKON TUCCOUUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEaKIMii HIOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHUNA 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJ10pHuaa HATpUs ), UCCIIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakiuu OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEIOBAHUE  BJIEKTPOIPOBOIHOCTH
pPacTBOPOB BEUIECTB, MpoIiecca JUCCOLMALIMHI KHCIIOT, IIEJI0YeH U coeil (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIUX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, OoOpa30oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX pEaKUMid (TrOpeHue, peakluu pasoKeHus,
COCJIMHEHHUS), pACMO3HABAaHME  HEOPraHWYECKMX  BEIIECTB C  IMOMOILBIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEMIEHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemeranibl 1 MX COeANHEHUSA

OOmast xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUecKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3auMOECTBIE
C MeTajulaMH, HeMeTaJlaMu, uienodyamu). XuopoBojaopod. ConsiHas KHUCIOTa,
XAMHUYECKUE CBOMCTBA, IIOJy4Y€eHHUE, MNpuUMEHeHue. JlenctBue xmopa U
XJIOPOBOJOPOJA HA OPTaHU3M YeJoBeKa. BaxxHelIme XJIOpUIbl U UX HAX0XK/ICHHUE B
MIPUPOJIE.

O6mas xapakrtepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMHUYECKue cBoMCTBA. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, puznueckue 1 XUMHUIECKHUEe CBOMCTBA (00IHe KaK MpeICTaBUTEs
KJlacca KHUCIOT M crneruduueckue). XUMUUYECKUE pPEaklru, JEKAllUe B OCHOBE
IPOMBIIIJIEHHOTO CIOco0a MOJIy4eHUsI CEpHOM KHUCIOTHL. [IpuMeHeHue cepHOi
KUCIOThl. CONM CEepHOM KHUCIOTHI, KayeCTBEHHAas peakius Ha Cyiab(ar-HoH.
Haxoxnenue ceppl U €€ COENUMHEHUN B TpUpoje. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHe
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIEHUA. A30T, paclpOCTpaHEHHE B MPUPO/IE,
busnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMUaK, ero
dusznyecKkrue u XMMHUYECKUE CBOMCTBA, oMyyeHue U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYEeCKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MoJIydeHHe, (PU3MYECKUE U XHUMHYECKUE
cBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U cleludpuyecKue).
Hcrnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpA3HEHUE OKPYIKAIOIIEH Cpellbl COETMHEHUSIMU a30Ta (KHCIIOTHBIE
JOK]IM, 3arps3HEHUE BO3[yXa, MOYBBI M BOJOEMOB). Pocdop, alIOTPONHBIE
moaudukanuu docdopa, puznyueckre U xumudeckue cpoiictBa. Okeun gocdopa
(V) u dochopnas kuciora, Gu3nvYeckue U XUMHUUYECKHE CBOMCTBA, MOIyYCHHE.
Hcnonb3oBanue (pochaTtoB B KaUeCTBE MUHEPABHBIX YAOOPEHUH.

OO6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, AJFIOTPOIIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHUe B MpUpoe, pusnueckue 1 XUMUUYECKHUE CBOMCTBA. AncopOuus.
Kpyrosopor yraepoga B mnpupoge. Oxcuabl yriepona, uX (usnueckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, MOJy4YE€HUE U
pPUMEHEHHE. DKOJIOTHYCCKUE MPOoOJIeMbl, CBI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUMoTe3a TI00ATBHOTO TMOTEIUICHHUS KIMMaTra, MapHUKOBBIN 3¢ dekT. YronbHas
KUCIOTa U €€ CcoNld, UX (PU3MYECKHe U XUMHUYECKHE CBOICTBa, MOJIy4YEHUE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-vOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuponHble HCTOYHUKH YTIEBOAOPOAOB (Yrojb, NPUPOAHBIA Ta3, HedTh),
NPOAYKThI WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BAKHBIX BELIECTBAX: KUpax, Oesikax, YriieBoJax — U X
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoenMHeHHs! KpeMHHUs B mpupojie. O01re npeacraBieHus 00 OKCue
kpemaust (IV) u kpemHueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaXkHeime CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. [IpobOrmembr 6e30macHOrO0  MCTHOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B OBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPraHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
NPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



UX TIPOTEKAHMsI, ONBIThI, OTpaXKalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COEAUMHEHUSMU (BO3MOXXHO HCHOJB30BAHHE BHJIEOMATEPUAIIOB),
HaOII0/IeHNE TpoIiecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KaYeCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOMIOICHUE MTpU3HaKa e
NpOTEKaHus, O3HAKOMIIEHHE ¢ (PM3MYECKUMHU CBOMCTBaMH a30Ta, (ocdopa U uX
COEJIMHEHUN (BO3MO>KHO MCITOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u (hocopHbIX yrnOOpeHUM, moayyeHue, cooMpaHue, pacrio3HaBaHUE M U3Y4YEHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-uoH U wU3yueHHWE TPU3HAKOB HX TMPOTEKAHUS, B3aHUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW Aa30THOW KHUCJIOTBI C MEIbi0 (BO3MOYKHO HCIIOJIb30BAaHUE
BUJICOMATEPHUATIOB), HM3Y4YEHHE MOJIENeH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, dymiepeHa, O3HaAKOMJICHHE C MPOILECCOM aACOPOLMH PAaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM HIPOTHUBOras3a, MOJIyYEHUE,
coOupaHue, pacro3HaBaHUE M U3YYCHUE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHHE
KaueCTBEHHBIX PEAKIMI HAa KapOOHAT M CUJIMKAT-UOHBI U M3yUYECHHE MPU3HAKOB UX
MPOTEKAHUS, O3HAKOMJICHWE C TMPOAYKIMEH CHUIUKATHOW MPOMBIILICHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3aJa4 Mo Teme «BakHeillne HeMeTauibl U HX
COEIMHEHHUSD.

MeTa/ibl 1 MX COeIMHEHU S

OO01ast xapakTepUCTHUKAa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TmnonoxkeHus B llepmomgmdeckor cucrteMe XUMHYeCKHX daeMeHToB . .
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTauioB. MeTrayuindeckasi CBsi3b U
METAJUIMYECKasi  KpUCTA/UIMUeCKas  pemi€Tka.  DJIEKTPOXUMUYECKUU  pAll
HaIpspKeHU MeTaioB. u3znueckue U XMMHUYECKHE CBOMCTBA MeTayioB. OO0mue
CrocoObl TONy4eHUs: MeTaioB. [loHATHE O KOppPO3UMM METaNIOB, OCHOBHBIE
CIIOCOOBI 3aTUTHI UX 0T KOppo3uu. CriaBsl (CTallb, 4UyTYH, JIOPATIOMUHUIM, OPOH3a)
U UX PUMEHEHUE B OBITY U TIPOMBITINICHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXXICHUE B MPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUIbsl 1
TUAPOKCUIBl HaTpusi M Kanusd. l[IprMeHeHHe MIeOYHBIX METAUIOB U HUX
COCIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJbLMW: IIOJIOKEHHE B
IIepuoanueckoi cucteMe XuMrU4ecKux 3ieMeHToB 1. 1. MenneneeBa, cTpoeHue ux
aTOMOB, HaAXOXJEHNE B pupoie. PU3NUEeCKUe U XUMUYECKUE CBOWCTBA MarHusi U



Kanblus. Baxknelue coequHeHus Kaablus (OKCHI, TUIPOKCHI, coiin). KEcTKocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUS.

AJFOMUHHI: TI0JI0kKEHUE B [lepuoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHE B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpOE€HHE aTroMa, HaxOoXaeHue B npupoae. dusnueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEJIe3a B KUCIOPOJIE
(BO3MOXXHO  HCIIOJB30BAHUE  BHUJIEOMATEPUAIOB), TIPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEAKIMi HAa MOHBI: MarHUs, KaJIbIIUs, aTIOMUAHUS, TMHKA, kere3a (1)
u xenesza (lll), menu (Il), HaGmoneHue m omucaHue MPOIECCOB OKpaIlIMBaHUS
IJIaMEHU WOHAMHU HaTpusl, Kaldus M Kaiublusg (BO3MOXKHO MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEA0OBaHNE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCHUA 1IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7ay Mo Teme «Baxuelume
METAJITBI U KX COSTUHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemectBa m Marepuanbsl B IOBCEIHEBHOM >XKM3HM 4YeJOBEKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. [lepBas momorib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKarolleh cpeabl (MpeaeiabHas I0mycTuMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pemieHnn 3K0JIOrMYeCKUX
po0aem.

Xumuyeckuii IKCnepumenm:

H3y4deHue oOpaslloB MaTepUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U MOHATHUH, SBISIONIMXCS CUCTEMHBIMU JUISI OTAEIBbHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAYYHBIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccuukanus, TMEepPUOAUYHOCT, HalII0/IeHuE,
IKCIIEPUMEHT, MOJCIUPOBAHHE, H3MEPEHUE, MOJelb, SBICHUE, TAPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, HJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHY, JUAIIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINUECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CONHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, 3KOCUCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE IOPO/IbI, TOJE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHUST XUMHUU B €IUHCTBE y4yeOHOU U
BOCIIUTATEIbHOMU AESATENBHOCTA B COOTBETCTBUU C TPATULIUOHHBIMUA POCCUHCKUMU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, HPUHATBIMH B
oOIiecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COILIMAIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJICTBOBATbCSl CHCTEMOW IO3WTHMBHBIX ILIEHHOCTHBIX OpHEHTAlMi H
pacIIMpEHNE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAay4YHOMY HAcCJICIHI0, MOHMMAHMS 3HAYCHUS XUMUYECKONM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIECTBA, CIOCOOHOCTH BIANETh JOCTOBEPHOW HH(pOpMaIMeil o
NEPENOBbIX JOCTHXKEHHUSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

NPEACTABICHUS] O COLMAIBHBIX HOpPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUJAX ACSTEIBHOCTH,
TOTOBHOCTU K pa3HOOOpa3HOM COBMECTHOM [EATEIbHOCTH MPHU BBINOJIHEHUU
y4eOHBIX, MO3HABATEIbHBIX 3aJay, BBINOJIHEHWH XMMHYECKHUX 3KCIEPUMEHTOB,
CO3JaHUM Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIIH
B MPOIECCE ATON yueOHOM AesTEeNbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEJCHUE
Y TOCTYNIKM CBOMX TOBApHILEH C MO3UIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
y4ETOM OCO3HAHUSA IOCIEACTBUM MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKHM U COCTABIISIOLINE
OCHOBY I TOHMMAaHHUS CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEJCTaBICHUS 00
OCHOBHBIX 33aKOHOMEPHOCTAX Pa3BUTHs IPUPOJIBI, B3aHUMOCBS3AX YEJIIOBEKA C
IIPUPOIJHOU CPENON, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IOJIYYEHUE HOBBIX 3HAHWUN IIO
XMUMHH, HEOOXOIUMbIE IJi1 OOBSCHEHUS HAOIIOAAEMbIX MPOLECCOB U SIBJICHMI,
M03HABATEJIbHOM, MHPOPMAIMOHHON W YHTATEIbCKOM KYyJIbTYpbl, B TOM 4HCIIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOyYEeHHMIO M TO3HaHWIO, JH0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH JKWU3HH, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT0Js, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HH;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIBHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBHIOOP
WHUBUTyaIbHON TPAEKTOPUHU MPOJOJIKEHUS 00pa30BaHus C YUYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMmHON NpodhecCUOHATBbHON AESTENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) IK0JIOrHYECKOr0 BOCTIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMUS, IMOHMMAHUE LEHHOCTH 30POBOr0 U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHUE LEHHOCTU COOJIOCHUS
paBuJI O€30MaCHOTO MOBEACHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YTPOXKAKOIIMUX 340POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIECH MPUPOJHOU CPEAOH, ISl MOBBIICHUS
YPOBHSI ~ JKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUS TIJO0AJIBbHOIO  XapakTepa
HKOJIOTUYECKUX TpOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMHUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIIbHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYUMbIE IS
(dbopMHpOBaHUS MUPOBO33pEHHUS O0IIEHAYYHbIE TTOHSATHS (3aKOH, TEOPHsl, TPUHIIUII,
rurnore3a, Qakt, CHUCTEMa, MPOLECC, OSKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax U MO3BOJISIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWH: PACKPBIBaTh CMBICT XUMHUYECKUX TMOHATHHA (BBIACISATH MX XapaKTEpPHBIC
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
TIOHATHS JIJI1 OOBSICHEHUS OTJIEIBHBIX (J)aKTOB M SBJICHHUM, BEIONPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJACTBEHHBIC CBA3U MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BHIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMmudeckas G(opmysia U YypaBHEHHUE
XUMHUUYECKON peakly — MPU PEIICHUH Y4eOHO-TI03HABATENIbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJIETBHBIX TPE/ICTABICHUN BBISIBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIABJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l (POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

MPUOOPETEHUE OMNbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YUYCHHUYECKUX OJKCIIEPUMEHTOB, YMEHHE HAONI0JaTh 3a XOJOM IIpoIriecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPHPETUPOBATH WH(OOPMAIIUIO
pPa3TUYHBIX BUIOB U (GOPM MPEACTABICHUS, TIOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JHUTEpaTypa XUMHUYECKOTO COJEpXaHUs, CIPABOYHBIC
nocobusi, pecypcsl MHTepHEeTa), KpPUTUYECKH OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



yMEHUE TPUMEHATh Pa3judyHble METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUIIOCTPUPOBATh pEHIAEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
npyrumu GopmMamu rpaduKu U UX KOMOWHAIUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
MCCJIEI0BATENBCKOW JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ haiora u (Min) JUCKYyCCUH) MO CYIIECTBY
oOcyxaaemMol Tembl, (OPMYIMpPOBATH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NTPEJIOKEHHON 3a/1a4K;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MPE3EHTALUI0
pPE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO JKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH MPU  PELICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITNIOJIHEHHOM paboThl U JpyTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe 1eiiCTBUSA:

YMEHUE CaMOCTOSITEJIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSATeTLHOCTD, BBIOUpaTh Harbonee 3pheKTUBHBIC CIIOCOOBI pelieHUs] YYeOHBIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO PE3yJIbTaTa 3agBJICHHOW LIEJIM, YMEHUE
MCITI0JIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (denepanbHON padodeil mnporpamMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMHCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JNercTBul, crnenuduyueckue A IpPeAMETHONM o0nacTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoH1y 00yueHus B 8 ky1acce npeIMETHBIE PE3YIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOAHAS), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUUYECKas peakius, Kiaccuukanus peakuuid: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIPHAS] KOBAJIEHTHAsI CBSI3b, HOHHAs
CBsI3b, WMOH, KATHOH, AaHUOH, pPAacTBOP, MaccoBas [JO0Js BELIECTBA
(TpolLieHTHAs! KOHIIEHTPAIUs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHU W
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHU;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
IIPUHAJIEKHOCTh BEILIECTB K ONPEACIEHHOMY KJIACCY COEAUHEHUU 10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAs W WOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaThb cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJOXeHHus B llepmogmueckoit cucreme,
3aKOHOB COXPAHEHHUsI MAacCChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUYEHUSI, 3aKOHAa ABOTraJpo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpynna (A-rpynmna)» u «mnobounas noarpymnmna (b-rpynmna)», mansie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabnuue «llepuoanueckass cucremMa XuMuyeckux osaementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XMMHUYECKUX 3JIEMEHTOB (COCTAB U 3apsij SApa, 001ee YUCIIO IJIEKTPOHOB U
pacnpeeseHne uX Mo JIEKTPOHHBIM CII0SM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOILIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACcCOB, MMOATBEPAK/Ias ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAaHUS XUMHUYECKHX MPEBpallCHUd B
Pa3IMYHBIX YCIOBUSIX;

BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHATHh OCHOBHBIE OIIEPAaLUU MBICIUTEIbHON AESITEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3€d — ISl M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHYECKUX PpEaKIUi, EeCTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUs — HAOIMIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BATh NMPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIa0OPaTOPHBIM
o0opyJoBaHMEM, a TaKXe mpaBuwiaM oOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C MHCTPYKUMSIMH TIO BBIINOJIHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OMBITOB IO MOJYYEHUIO U COOMPAHUIO I'a3000pa3HbIX BEIIECTB
(BomopoJa M KHCIIOpPOJA), IPUTOTOBJIEHUIO PAaCTBOPOB C ONPEAECIEHHOU
MAacCOBOM JO0JIE pPAaCTBOPEHHOIO BEIECTBA, IIAHUPOBATH U IPOBOJIMUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCJIOT C MOMOIIBI0 MHAUKATOPOB (JIakmyc, GpeHoadTalenH, METUIIOPAHXK

U Jpyrue).

K koniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHMOH, IPOCTOE BEILIECTBO,
CJIOKHO€ BENIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peakIusi, XUMUYeCcKas CBs3b, TEIUIOBOU >PdeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIMTUYECKAs TUCCOIMAIUsS, PEAKIMU HOHHOTO
oOMeHa, Karaau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEeoOpaTUMBbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHas,
MeTayuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW peakIuu, MPEeAebHO IOMYyCTUMAas KOHIIEHTPALIMS
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITh 3TU TOHSATUS MPU OMKUCAHUU BEUIESCTB U UX NPEBPAIICHUN;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnEHHOMY KJIACCy COEIMHEHHW 1o (opmyiaM, BHUA XHUMHYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro TMOHHUMAaHHWE: OIKCHIBATh W XapaKTepu3oBaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpymnmna (A-rpymnma)» U «modouyHas
noarpynna (b-rpynmna)», manbsle u OOJbIIME TEPUOIbI, COOTHOCHUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsn  sjapa, OOIIee YHUCIO DJJIGKTPOHOB M paclpelesieHHe WX TI0
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHECHHUHN B Tpejerax MajblX MEPUOJIOB U
TJIABHBIX MOJTPYI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYacTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEMIOBOMY 3P hEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJATBEPKIAs OMNHUCAHUE
NpuUMepaMi MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUUM COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKIINN;

COCTAaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JTHCCOLMALMU  KHCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, YypaBHEHHS pEaKkIui, TMOATBEPKIAIINX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/Ty BEIIECTBAMH PA3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO »3JeMeHTa Mo (opMysie COeAMHEHUS,
MacCOBYIO JIOJIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHUIO
XUMHUYECKOM peaKiny;

cOOJTI0/1aTh TIPaBuUIIa MOJIH30BAHUS XUMUYECKOHN TTOCYI0M U 1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucIioro rasa);

MIPOBOJIUTH PEAKIUH, TOATBEPK/IAIOIIHNE KAaUeCTBEHHBINA COCTAB Pa3ITUYHBIX
BEII[ECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIWI-,
kapOonat-, (ocdar-, cunukar-, cyabdar-, TUAPOKCHI-UOHBI, KATHOHbI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECIILHOM NEATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYHUHHO-
CJICICTBCHHBIX CBSI3€H — JJII M3yYCHHsI CBOMCTB BEIIECTB M XMMHYECKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOAbl TO3HaHUS — HaOII0ICHHE,
U3MEpEHUEe, MOICIIMPOBAHUE, DKCIIEPUMEHT (PEaTbHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nea 1. llepBoHayanbHble XHMHUYECKUE MOHATHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubnuoreka [{OK

' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Wroro mo pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bognopoga. Ilonstue o 8 1 bubmuoreka [IOK

' KUCJIOTaX M COJISX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK

' OCHOBAHUSAX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bubnunoreka LIOK
Hroro nio pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 8 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' PYTHIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pasneny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
’KM3HM 4esoBeKa. Tela u BeliecTna https://m.edsoo.ru/ff0d210c
5 [lonstue o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOPUU U TIPUEMBI 1 bubmmoreka [JOK
oOparieHust ¢ 1ab0opaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a N buMep https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
bu6nunorexa LIOK
6 A 1
TOMBI H MOJCKyIH https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmoreka [IOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u Cl10KHBIE BEIIECTBA 1 bubmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa LIOK
10 Xumuueckas popmyia. BareHTHOCT https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubnuoreka [IOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubmmoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIECTBA 110 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHX PEAKIIHIA
Knaccudukanus XuMuaeckux
18 €aKIHii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peartl A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIONIETUCT O6ogﬂI eHUE U brbmmorexa LTOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUH
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE pcakuumn»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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Boznyx — cmechk razos. Cocras

21 Bo3ayxa. Kuciaopoa — smemeHT u bubmorexa HOK
Ayxa. pos https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKkne U XMuMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
poAa tp . https://m.eds00.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI TToTy4eHusT KHCIIOpoia B
23 71a00paTOPHUH U IIPOMBIIIICHHOCTH bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyb U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIT0COOBI lro bubmorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa [JOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u nmpocroe bubmuoreka [IOK
BeecTBO. Haxoxaenue B npupojie https://m.edsoo.ru/ff0d4dd0
08 dusnuecKknue U XUMUYECKHE CBOMCTBA bu6nunorexa LIOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
29 IlonsATHE 0 KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI osTydeHus BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOnpanue BOgOpoIa bubmorexa HOK
i onp AOPOA, https://m.edso0.ru/ff0d4f42
M3y4YEeHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA rasa 10 €ro N3BECTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[UU HA OCHOBE bubmorexa HOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. ITonsitue 00 bubnuoreka [{OK
WHJIHKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HacpliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmmnoreka HOK
ONpeAcIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponsHast padora Ne2 o reme bubmuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCcTaB, KJIacCUpUKaIs, bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bub6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kmaccudukanms, bubnunoreka LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) I'IIE)J'I )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTuueckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX brbmmorexa LTOK
. P https://m.edso00.ru/00ad9a50
COEIMHEHUI
49 O06001IeHne U cucTeMaTU3aIus bubmuoreka [IOK
3HaHUHN https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
| bubnmorexa LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUN

51 XUMUYECKUX AIeMeHTOB. [loHsaTHEe 0 bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [leproauueckast cucrema Bbu6muotexa [JOK
XUMHUYECKUX dieMeHToR /1. M. https://m.edsoo.ru/00ada52¢c
Menpeneena
53 [Tepuoapl, TpyMIIbL, T10, TIBI bubmorexa OK
PHOAEL, TPYTHIEL, NOMPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnnoreka [JOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 311eKTPOHHBIX 000JI04eK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
pro https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubnuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenneneeB — y4y€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxaaHuH
PesepubIiil ypok. O6006111eHIE 1
58 CI/ICTEMaTI/ISZ.Ip WSl 3HAaHUH / bubmorexa [TOK
. H https://m.edso0.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 o teme
59 «CTtpoenne aroma. XuMHu4IecKast bubnuotexa [JOK

cBs3b» / Beepoccuiickas
MpoBepoyHas pabora

https://m.edsoo.ru/00adb486
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60 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubmmoreka [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [JOK
61 Honast ximireckas cosisb 1 https://m.edSO(I)_.[ru/OOadac34
62 KoBanenTHas nonsipHasi XuMHUECKas 1 bubnmnoreka HOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentHas nenomnsipas 1 bubnmnoreka HOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
bubnnorexa [JOK
64 CTenetb okucCHHS 1 https://m.edsocL).IruIOOadanB
65 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubmmoreka [JOK
peakuuun https://m.eds00.ru/00adb076
bubmmoreka [JOK
66 OKucauTenyu U BOCCTAaHOBUTEIIH 1 https://m.e dSO(])_.Iru 100adb076
PesepBHeIil ypok. O000IICHHE 1
67 CUCTEMaTU3als 3HAHUH 110 TEME 1 bubmmnoreka HOK
«CTtpoeHne aroMa. XuMHUuecKast https://m.edsoo.ru/00ad9ch2
CBA3b»
68 PesepBHblil ypok. O6006111eHNE U 1 bubmmnoreka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa HOK

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

3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6moreka [JOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMUYeCKOM CBSI3U U THITBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast pabora Nel no reme

5 «[ToBTOpEHue u yrnyonaeHue 1 1
3HaHWI OCHOBHBIX Pa3/elioB Kypca
8 kiacca»

5 Knaccugukanus XumMmudeckux 1 bubmmnoreka HOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbchb0
[TonsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIIHUAOIIHNC

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



https://m.edsoo.ru/00adb59e
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Ha CKOPOCTb XUMHYSCKOMN pCakuuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIuTeNbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 ncconuanuu. CUIbHEIE U cl1a0bIe bubmorexa LOK
A HHatH. https://m.eds00.ru/00adcd68
ANEKTPOJIUTHI
11 Honnrle ypaBHEHHS peaKMil bubmorexa LHOK
P bearh https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
JIACCOIHAIAN
XUMHUUYEeCKHe CBOMCTBA COJICH B
13 CBETE MpEICTaBICHUH 00 bubmorexa HOK
pea N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 [lonsaTHe o TUAPOIH3E COIEHt bubmmorexa [TOK
AP https://m.edsoo0.ru/00add9d4
15 O06o0011eHne U cucTeMaTu3aIus bu6moteka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perenne dKCIepuMeHTAIbLHBIX bubnmorexa HOK
P https://m.edsoo.ru/00addbfa
3a7a49»
KonTponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmoreka [JOK

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XHUMUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa HOK
PAMED https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XI/IMII/)I‘-IGCKI/IS CBOMCTBA, ITOJTyYCHHE bubmorexa HOK
’ ya ’ https://m.edsoo.ru/00adel104
MIPUMCHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[TonyueHne COISTHON KUCIOTHI bubmorexa [JOK
yi . . ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEHUSIM
21 XUMHYECKUX PEaKIUi, €CIIU OJIUH bubmorexa [JOK
PeaKHH, A https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BbITKE

99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.

93 Haxosxxnenue cepsl u eé bubmuorexka [IOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u XI/III:\)/[I/IIICCKI/IC bubmmorexa LIOK

. https://m.eds00.ru/00ade802
CBOICTBa
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢bu3nyeckre 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO cI1ocoba bu6muoreka [JOK

MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COETUHEHUSIMH CEPBI

Brlunciienue MaccoBOM J0IU

bub6numoreka [IOK

27
BBIXOJ[a IPOYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeeab
(bu3HUYeCKre U XUMUICCKHE
CBOICTBa
AMMHaK, ero Gpu3ndYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ yi https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[Tonyuenne aMmMHuaka, U3y4eHUE buGnuorexa [IOK
yqu » 13YH https://m.edso0.ru/00adf180
€ro CBOMCTB)

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bubmuorexka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XUMHUYECKOE bubnnorexa [JOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHHUAMM a30Ta
dochop. Oxeng pochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)pll)gn(qe)cxne " bubmmorexa [IOK

p N https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHUe
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

bu6nmoreka [IOK

35 npupoze, GusndecKue u
pupoze, ¢ 8 https://m.edsoo.ru/00adfd9c
XAMHYECKHE CBOMCTBA
Oxkcupl yriaepoja, ux puznyeckue
A XUMHUYECKUE CBOMCTBA.
36 DKOJIOTHUECKHE IIPOOIEMBL bubmorexa HOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYrobHas KUCI0Ta U €€ COIn bubmorexa LHOK
https://m.edsoo.ru/00ae006¢
[IpaxTuueckas padora Ne 4 o Teme
"[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
38
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MTOHATHUS 00
39 OpPraHMYECKHUX BEIIECTBAX KaK O bubmorexa LIOK
p B https://m.edsoo.ru/00ae054e
COCTMHEHUSX YIIIepo/ia
40 Kpemunii u ero coequHEeHHUS bubnmorexa [JOK
P https://m.edsoo.ru/00ae080a
ITpakTruueckas padora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoteka [IOK
3aja4 no teMe «BaxHeHme https://m.edsoo.ru/00ae0bf2
HEMETAJUIB U UX COEOUHEHUS
KonrtponsHas padora Ne3 o reme
N bubmuoreka [{OK
42 «Baxxkneiinne HeMeTaIIbI U UX

COCOUHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metajuinieckas CBsi3b U

bubnunoreka LIOK

43
MEeTaJUInYecKas KpucTajaindeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIEKTPOXUMHUYECKUN P buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMUYECKUX buGnuorexa [IOK
P . https://m.edsoo.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [ToHsATHE O KOPPO3UU METAJLIOB buGnuorexa [IOK
pp https://m.edsoo.ru/00ael1278
bu6mmoteka IIOK
47 €JI0YHBIE METAJLIBI
m https://m.edsoo.ru/00ael4b?2
48 Okcuabl ¥ THAPOKCU/IBI HATPUS U bubmuorexa [IOK
KaJTus https://m.edsoo.ru/00ael4b?2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxueinue coequHEHNU KaJbIAA Bubmiorexa OK
A H https://m.edsoo.ru/00ael5e8
51 O0001IeHre 1 cCUCTEMAaTU3aIHs
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[TpakTuyeckas pabora Ne 6 o Teme

bubnunorexa LIOK

>3 "}KGCTKOCTB"BOHH 1 METOARL €€ https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 Admtomuiii https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBAa OKCHJIA U Bu6muoteka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmuoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnnorexa [JOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3ALIUS
3HAHUU
[IpakTuueckas padota Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX bubmmoreka [JOK
3a7a4 1o reme «BaxHeimue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COSTUHEHUS»
Beruncnenus mo ypaBHEHUSAM
XUMHUYECKHUX PEAKIIHA, €CITH OJTHH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTA
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
Kontponbnas padota Ne4 o teme
62 «BaxHele MeTauIbl U UX

COETMHEHU S
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHeIil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHne 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 Bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edso0.ru/00ad9cb?
OBUIEE KOJIMYECTBO YACOB I10 68
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

1

11

1.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

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

PacKpbIBaTh CMbBICI OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYJIa,
XUMHUYECKUH 3JIEMEHT, IPOCTOE BEIIECTBO, CIO0XHOE BEIIECTBO, CMECh
(onHOpOIIHAS U HEOJHOPOIHAS), BAJICHTHOCTb, OTHOCUTEJIbHASI aTOMHAs
U MOJIEKYJISIpHasi Macca, KOJIMYEeCTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasl J0Jsl XMMHYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISPHBIN
00bEM, XUMMUECKas peaklus, KiIacCUpUKalMg peakuuil: peakuuu
COEIMHEHMS, PEAKIMM PA3JIOKEHUs, PEeaKlUu 3aMELICHUs, pPeaKINU
Oo0OMEHa, 7K30- U DHHAOTEPMHUECKHE pEaKIUH, TEIIOBOH 3PPeKT
peakuuu, pacTBOp, MaccoBas 0 BemlecTBa  (MPOLIEHTHAas
KOHIIEHTpALUs) B pacTBOpe

WJUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHYECKMX IOHATHH U

MNPUMCHATH O3TH MMOHATHSA IPU OITMCAHWHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

14

HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUISl COCTaBieHHs (popmyrn
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

PACKPBIBATH CMBICII 3aKOHOB COXPAHCHUS MACChbl BCUICCTB, ITIOCTOAHCTBA

coCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUs, 3aKoHa ABOTraipo

1.5

OIpEACIIATh BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCINMHCHUAX

1.6

KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUEC PpCaKIUn (HO qucily Hu COCTaBy

Y4acCTBYIOUIUX B PEAKIMU BEIIECTB, M0 TEINIOBOMY 3D (HEKTY)

1.7

BBIUUCIISATH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl

BCIICCTB

1.8

BBIYHCIISITh MAacCOBYIO JIONIO XHMHUYECKOTO JJIeMEHTa 1o Qopmyre

COCIUHCHHS,

1.9

BBIYUCIIATh MAaCCOBYIO JOJIIO BEHIECTBA B PACTBOPE




1.10

2.1

NPUMCHATH CCTCCTBCHHOHAYYHBIC MCTOAbI IMO3HAHUA — Ha6JHOI[eHI/Ie,

U3MepeHue, MOACIUPOBAaHNE, SKCIIEPUMEHT (PealIbHbII U MBICIICHHBI )
ITo Teme: «Baxueiilue npecTaBUTENN HEOPTaHUYECKUX BELIECTBY

PaCKpbIBATE CMBICII OCHOBHBIX XUMHWYCCKHUX MMOHSTUM: OKCHJ, KHCJIOTa,

OCHOBAHHUE, COJIb

2.2

2.3

2.4

OIIPENENATh IPUHAUIEKHOCTh BEILECTB K ONPEACIEHHOMY KJIaccy
coeAuHeHui 1o Gpopmynam

KJ1accu(UIUpOBaTh HEOPraHMUECKUE BELECTBA

XapaKTepu30BaTh (OMUCHIBATh) OOLME XMMHUYECKUE CBOMCTBA BEIIECTB

Pa3JIMIHBIX KJIaCCOB, IMOATBCPIKAAA OIINCaHHUC IIpuMepamMu

MOJIEKYJIIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA

2.5

IIPOTHO3UPOBATH CBOICTBA BCIICCTB B 3aBUCHUMOCTH oT ux
Ka4YC€CTBCHHOI'O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHX

HpeBpaHICHI/H\/JI B pa3JIMYHBIX YCIIOBUAX

2.6

CIeAOBaTh IPaBWJIAM  IIOJb30BAaHHUS XMMHYECKOM TIOCYyIOW U
nabopaTopHbBIM 000pYAOBaHHEM, a TakKe IMpaBWIaM OOpaleHUs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMU 110 BBITTOJHEHHUIO
mabOpPaTOPHBIX XUMHYECKHX OIBITOB MO TMOTYYEHHIO M COOUpaHHIO
ra3oo0pa3HbIX BELIECTB (BOJOpPOAAa M KHUCJIOPOJA), IPUTOTOBICHHIO
pacTBOPOB € ONPEIEIEHHON MAaCCOBOM J0JIEN pACTBOPEHHOIO BELIECTBA,
IJITAHUPOBaTh M TMPOBOJAWTH  XUMHUYECKHE  OKCHEPUMEHTHI  T0
pacro3HaBaHUIO PACTBOPOB MIENOYEH ©  KUCIOT C  IOMOIIBIO

MHMKATOPOB (JakMyc, ¢heHondTaaert, METUIOPaHXK U IpYTrHe)

2.7

MIPOBOJIUTH PACYETHI IT0 YPABHEHUIO XMMUYECKON peaKIuu

3.1

[Io Tteme: «llepmonnueckuii 3akoH u Ilepmonmueckas cucrema
xumuyeckux sneMeHtoB J[. WM. MengeneeBa. CTpoeHue aToMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCILHEIC pCaKkum»

pPacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHUX IOHATUH: AIpO aToMa,
JNEKTPOHHBIA CJIOM aroma, aTOMHasg oOpOuTaidb, paauyc aroma,
XUMHYCCKad CBA3b, IMOJIKIpHAd W HCUOJSAPHAsA KOBAJICHTHAA CBA3b,
JNEKTPOOTPHULIATEILHOCTD, HOHHAS CBSA3b, MOH, KATHOH, aHUOH, CTCIICHb

OKHUCJICHUA

3.2

KJIaCCI/I(I)I/II_[I/IpOBaTB XUMHNYCCKHUEC 3JICMCHTbBI




3.3

3.4

3.5

3.6

3.7

ONKCHIBATh M XapakTepu3oBarh TabnmuHyio (opmy I[lepumonmyeckoii
CUCTEMbl XUMHYECKHX JJEMEHTOB: pa3inyaTb MOHITHS «rJIaBHAs
noarpymnna (Arpynna)» u «obounas noarpynna (brpynmna)y», «manbie»

H «OOMIBIIHE IMEPrUOabl

packpeiBaTh cmbici [lepuoamdeckoro 3akona J[.MI. Menaeneena:
JEMOHCTPUPOBATh MOHMMAHHUE MEPUOJUYECKONW 3aBUCHUMOCTU CBOMCTB

XHUMHUYCCKUX 3JIEMCHTOB OT UX IIOJIOXKCHHUA B Hepnonnqecxoﬁ CHCTEMCE

COOTHOCUTh  00O3HAUEHHs, KOTOpble  HUMEITCS B  TabmiuIe
«Ilepnognyeckas cucreMa XumMudeckux 3neMeHToB .M. MenneneeBa»
C YHCJIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XHMHUYECKUX
3JEMEHTOB (COCTaB M 3apsij sAjpa, OOIlNee 4YHUCIO DJJIEKTPOHOB U

PacpeaciICHuC UX 110 3JICKTPOHHBIM CJ'IOHM)
OIIpCACIIATL CTCIICHDb OKHUCJIICHUSA 3JICMCHTOB B 6I/IHapHLIX COCAUHCHUAX

OTpENEeATh BUJ XUMHYECKOM CBs3U (KOBaJieHTHAas W HWOHHAs) B

HCOPIraHUYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

ITo Teme: «BemecTBO 1 XUMUYECKask PEAKIIUS)

11

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKHX TIOHSITHH: pPacTBOp,
3JEKTPOJIUTBI, HEDJIEKTPOIUTHI, AJIEKTPOJUTHUYECKAs IUCCOIUALNA,
peaku HMOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOE paBHOBECHE,
oOpaTtumbie u HeoOpaTUMbIe peakiuu,
OKHCITUTETFHOBOCCTAHOBHUTEIIbHBIC peakiuu, OKHUCITUTEID,
BOCCTAHOBUTENb, OKHCIIEHHME U  BOCCTAHOBJIEHHUE, aJJIOTPONUS,
aMm(poTepHOCTh,  XHUMHUYECKass  CBs3b  (KOBAJICHTHAs,  HWOHHAs,
MeTaJIn4ecKasi), KpUCTAUIMUECKas peméTka, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKiuu

1.2

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUUYCCKHX MOHATUH U

NPUMCHATH 3TU MMOHATHSA IPU OITMCAHUN BCHICCTB U UX HpeBpaH_[eHI/If/’I




13

COCTABJISITh YPABHEHMS DJICKTPOIUTHYECKOM JUCCOLMALUUA KHUCIIOT,
miesioued M CcoJied, MOJNHBbIE U COKpaUuIEHHBbIC YpaBHEHHS peaKiuil

HOHHOTO OOMEHA

14

1.5

PACKpPBIBATE CYIIHOCTH OKHCIUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ

MIOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCa 3TUX peakUuit
MIPOBOJUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKOI peakiuu

Ilo Ttemam: «Hemerammbsl um ux COCOUHCHUA» H «MeTtannpl B HX

COCOAUHCHUA»

2.1

2.2

2.3

2.4

2.5

XapaKTepu30BaTh (OMHCHIBATH) OOUIME M CHeNU()UIECKHEe XUMHYECKUE
CBOWCTBA IMPOCTBIX M CJIOXHBIX BEILECTB, NOJATBEPXKJIas ONHCAHUE
[IpUMEpPaMU MOJIEKYJIIPHBIX Y MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX

XUMHNYCCKHUX pCaKI_II/Iﬁ

COCTaBJISITb YPaBHCHUA peaxunﬁ, MOATBCPKAAIOIMUX CYHIECCTBOBAHUC

TeHESTHYCCKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

IIPpOrHO3UpPOBAThb CBOICTBa BCHICCTB B 3aBUCUMOCTH OT HMX CTPOCHHU:,
BO3MOXHOCTH HPOTCKAHUA XUMHUYCCKUX HpeBpaIIICHI/Iﬁ B Pa3JIMYHBIX

YCIIOBUSIX

clieloBaTh  MpaBUjaM  TOJB30BAaHUS  XUMHUYECKOW TMOCYyIoM W
nabopaTOpHBIM O0OpPYAOBaHUEM, a TaKXKe IMpaBUiiaM OOpaIieHust ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH IO BBIMOJTHEHUIO
na6opaT0prlx XUMHYCCKUX OIBITOB IO IMOJTYYCHUIO H CO6I/IpaHI/II-O

ra3006paSHLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

MPOBOAUTh  pEaKIUU, TOATBEPKIAIONINE KAueCTBEHHBIM COCTaB
Pa3IUYHBIX BEMIECTB: PACIIO3HABATE ONBITHBIM IYTEM XJIOPUI-, OPOMUI,
wonun, kapbonar, ¢ocdar, cuaukar, cynbhar, THIPOKCHIUOHBHI,
KaTHOHBI aMMOHWS, HOHBI U3YYCHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B

BOAHBIX paCTBOpAX HCOPraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHS U OKpY’KaroIasi cpenay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xumudecknx nonsatui: [1/IK Bemecrtsa;

KOppPO3Us METaJLIOB

3.2

MIPUMEHATH OCHOBHBIE ONIEPAIIMH MBICIIUTEIILHOM JIEATEIbHOCTH — aHAIHU3
W CHHTE3, CpaBHEHHE, O00OOIIEHHEe, CHUCTEMAaTHU3aIUI0, BBISIBICHUE
MPUYUHHO-CIIEACTBEHHBIX CBSA3EH — ISl U3yUYEHUs] CBOMCTB BEILIECTB U

XHUMHUYCCKUX peaKunﬁ; C€CTCCTBCHHOHAYYHBIC METOAbI IIO3HAHUA —




HaOJI0CHNE, U3MEPEHUE, MO/ICTTMPOBAHUE, SIKCIIEPUMEHT (peaJIbHBIA U

MBICJICHHBIN )




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Koxa
1

1.1

1.2

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

IlepBoHavabHBIE XUMUYECKUE TTOHATHS

IIpenmer xumun. Ponb XuMHUM B )KM3HU YEJIOBEKAa. XMMUS B CUCTEME HayK. Tena
1 BeniecTBa. OU3MUeCKue CBOMCTBA BEIIECTB. ArperaTHOE COCTOSTHUE BEIIECTB
ITonstHe 0 MeTomax mo3HaHus B XuUMuH. YucTele BemecTBa U cMecH. CrocoObl

pas3aeneHus cMecen

1.3

1.4

1.5

1.6

ATOMBI H© MOJICKYJIBI. Xumuueckue dyeMeHThl. CHMBOJBI  XHMHYECKHX

3JICMCHTOB. HpOCTLIe H CJIOKHBIC BCIICCTBA. ATOMHO-MOJ’ICKYJ'IHpHOC yYueHUue

XuMuueckas (bopMlea. BajieHTHOCTE, aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSAHCTBA COCTaBa BEUICCTB. OrHocurenpHas aroMHas Macca. OTHOCHTEIIbHAS

MOJICKYJISIpHAs Macca. MaccoBas 1oasg XUMHYECKOI'0 3JIEMEHTA B COSIMHEHUU

KomnuectBo BemecrBa. Moabs. MoisipHass Macca. B3aumocBsI3p KoamdecTsa,
Macchl M 4YHCla CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacuérel mo ¢dopmynam

XUMUYECKUX COCIUHEHUI
®u3nyecKkue U XMMUYECKHE SIBJICHHs. XUMHUYECKas PEeakuus U €€ NPU3HAKH.

3akoH COXPAaHCHUSA MACChI BCIICCTB. XHUMHUYECKHE YpaBHCHUH. KJ'IaCCI/I(l)I/IKaLII/IH

XUMHUYECKUX PEeaKINi (COeTUHEHMS, pa3I0KEHUs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYAOU, C MpaBUIaMHU
paGorel B JjaGopatopuu © npuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
o0opy/noBaHUEM, H3y4YeHHE U OINUCaHUuE (UIUUYECKHX CBOMCTB 00pa3loB
HEOPraHMYECKUX BeIeCcTB, HabIroieHne pU3nUecKux (IIaBIeHHE BOCKA, TassHUE
JIbJa, pacTUpaHHE caxapa B CTYyNKe, KHUIIEHHE M KOHJAEHCAlUs BOJbI) HU
XUMUYECKHX  (TOpeHHe  CBeYd, IMPOKAJIMBAHHE  MEIHOH  IPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHUCJIOTOH) SIBJIEHWH, HAONIOJCHUE W OIHCaHUe
MPU3HAKOB  MPOTEKaHHWA XUMHUYECKHMX peakuui (pa3iokeHHe caxapa,
B3aMMO/ICIICTBIE CEPHOI KUCIOTHI C XJIOPHUIOM Oapus, pa3iaoKeHUe IUIpOKCHIa
meau(ll) mpu HarpeBanuu, B3auMojieiicTBUE *Keie3a ¢ pactBopom coiu meau(ll),
M3y4eHHe CIIOCOOOB pa3/iesieHusi cMece (C MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE,
BBINIAPUMBAHUE, JUCTWUIALMUSA, XpoMarorpadus), TPOBEACHHUE  OYHCTKH

MOBapEHHOI coNM, HAaONIOIEHNE U OMMCAHUE PEe3yNIbTaTOB MPOBEJEHUS OIbITA,




2.1

2.2

2.3

HWIUTIOCTPUPYIOLICTO 3aKOH COXpaHCHHA MACChbl, CO3JaHUC MoAeaeH MOJICKYJI

(IrapocTepIKHEBHIX )
Baknelime npecTaBuTeNIn HEOPTaHMYECKUX BEIECTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — ayeMeHT U mpocroe
BemecTBo. Haxoxaenwe Kuciopoia B mpupoje, GU3MYECKUEe U XUMHUYCCKHE
cBoiictBa (peakuuu ropenus). Oxcuzapl. [Ipumenenue kuciopona. CrocoObl
MOJyYeHUsI KHCIOopoJa B J1abopaTopud W MPOMBINUIEHHOCTH. KpyroBopor

Kucnopoa B mpupoje. O30H — aJIoTporiHas MoIupuKaius KUCIopoaa

TennoBoii 3¢ (heKT XMMHUUECKOl peakluy, TePMOXUMUYECKUE YPABHEHHUS, IK30- U
SHAOTEPMHUUYECKHE peakuu. TOIuIMBO: yrojiib U MeTaH. 3arps3HEHHE BO31yXa,
ycuJieHUE MapHUKOBOTO 3(pdexTa, pazpylieHrne 030HOBOTO CIIOS

Bonmopon — snemeHT M mpocroe BemecTBO. Haxokaenue Boaopoaa B HpUpOIE,

br3rYecKre 1 XUMHYECKUE CBOMCTBA, TPUMEHEHHUE, CIIOCO0BI MoTydeHus. KucmoTst

n COJIN

2.4

MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YpPaBHEHUSIM

2.5

®dusnyeckue cBoiicTBa BoAbl. Boga kak pactBoputenb. PactBopel. HackleHHbIE
U HEHACBIICHHBIE pacTBOPBI. PacTBOpUMOCTE BelecTB B BoAe. MaccoBas 10
BElIECTBA B pacTBOpe. XuMu4eckue cBoiicTsa Bojibl. OcHoBaHus. Posib pacTBopoB
B IIPUPOJIE U B >KU3HM 4esoBeka. KpyroBopoT Boabl B MpUpOJE. 3arpsA3HEHHE

MPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ

2.6

2.7

2.8

Knaccudpukanuss weopranmyeckux coeauHeHuil. Oxcunpl. Knaccuduxanus
OKCHJIOB:  cojieoOpa3yrome (OCHOBHBIE, KHUCJIOTHBIE, am{QoTepHble) U
HeconeoOpa3yromue. Homenknarypa oxcuzoB. dusmueckne U XUMHUYECKHE

CBOMCTBa OKCHJIOB. HOJ'Iy‘-ICHI/IC OKCHJIOB

OcnoBanus. Kinaccugukariyst ocHOBaHUM: MIENOYU U HEPACTBOPHMbIE OCHOBAHUSI.
Howmenkiarypa ocHoBaHmil. PU3NUEeCKHEe U XMMHYECKHE CBOMCTBA OCHOBAHUU.
[Tonyyenue ocHOBaHUI

Kucnoter. Knaccuduxamus xuciaor. Homenknarypa kucinor. ®dusnueckue u

XUMHYECKHEe cBoOMcTBa KucIOT. Pgan aktmBHocTH MetauioB H.H. Bbekerosa.

[Tonyuyenue kucimor

2.9

Comu. Homenkiarypa coneil. @U3MYECKHME M XUMHUYECKHE CBOWMCTBA COJICH.

ITony4yenue conen

2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ
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XVMHUYECKUH IKCIIEPUMEHT: KAUECTBEHHOE OINPEAEIECHUE COJIEPIKAHUS KUCIOPOaa
B BO3/AyXe, IMOJy4eHHE, cOOMpaHUE, paclo3HABAaHUE U H3YYEHHE CBOWCTB
KHUCJIOPOAa, HAOMIOIEHHE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJIOM U YCIIOBHS
BO3HUKHOBEHHUS U MPEKpaIleHus ropeHus (1moxapa), 03HakoMJIEHHE ¢ 00pa3amMu
OKCHJIOB M OIIMCAaHUE WX CBOMCTB, IOJyuyeHHUE, cOOMpaHME, paclo3HaBaHUE U
M3Y4YE€HHE CBOMCTB BOJIOpoAa (TOpeHHE), B3aUMOACHCTBUE BOAOPOIA C OKCUIOM
meau(ll) (Bo3MokHO UCTIONB30BaHUE BUACOMATEPHUAIIOB), HAOIOIeHNE 00Pa3IoB
BELIECTB KOJIMYECTBOM | MOIb, HCClEeNOBaHHE OCOOCHHOCTEH pPacTBOPEHHUS
BEUIECTB C pa3IM4YHOM pPacCTBOPUMOCTBIO, IIPUTOTOBJIEHHE PAacTBOPOB C
onpenenéHHOM MacCOBOM J0Jiel PacTBOPEHHOTO BEIECTBA, B3aUMOJICHCTBUE
BOJABl C MeETaulaMu (HAaTpUeM | KalblieM) (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), OIMpE/EJICHHEe PACTBOPOB KHUCIOT M MIENOYeH C MOMOIIBIO
WH/IMKATOPOB, HMCCIIEOBAaHUE OOpPA3llOB HEOPTaHMYECKUX BEIIECTB PA3THUHBIX
KJIACCOB, HAOJIOJICHIE N3MEHEHUSI OKPACKU WHIMKATOPOB B PACTBOPAX KUCIOT U
nienouel, u3ydeHue B3aumojeiicTBus okcuaa meau(ll) ¢ pactBopom cepHoit
KHCIIOTBI, KHCJIOT C MeTaljlaMH, peakluil HeWTpanu3aluu, IOoIydYeHue
HEpACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJTHOTO MeTalljla JPYIMM U3 pacTBOpa
COJIM, PELICHHE SKCIEPUMEHTAIBHBIX 3ajad Mo TeMe «BaxHelume Kiacchl

HCOPTraHNYICCKUX COGHHHCHHﬁ)}

[Tepnoanueckuit 3akoH u [lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
JI.U. MenneneeBa. CtpoeHue aToMOB. XUMHYECKask CBI3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIbHBIC PCAKIINN

3.1

3.2

[IepBbie monbITKH KiIacCU(pUKALUN XUMUYECKUX 371eMeHTOB. [loHaTHE 0 rpynnax
CXOAHBIX JIEMEHTOB (ILIEJIOYHBIE U ILEJIOYHO3EMENIBHBIE METAJIbl, TaJOreHBI,
WHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yloT aM@oTepHble OKCHIAbI H
TUIPOKCHIBI

Ilepnonnueckuii 3akoH. Ileproanueckas cucrema XUMU4eckux 3iaeMeHToB J[.1.
MenneneeBa. KoporkonepuoHas u AnmuHHONepuogHast popmsl [lepruoaudeckoit
cucteMbl xumudeckux sneMmeHTtoB J[.MI. Menneneesa. I[lepmoasl W rpymnisl.
@u3NUeCcKuil CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB IIEPUOJA U TPYIIIBI

9JICMCHTAa

3.3

Ctpoenune atomoB. CoctraB atoMHbIX snep. M3orombl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aTOMOB MepBbIX 20 XMMHUYECKHX DJIEMEHTOB
[Tepuonuueckoit cucrembl .M. MenpaeneeBa. XapakTepuCTHKa XUMHYECKOTO

3JIEMEHTA MO €ro noyoxeHuto B [lepuoanueckoii cucreme [I.M1. Menneneesa




3.4

3.5

3aKOHOMEPHOCTH HM3MEHEHMsI pajJuyca aTOMOB XHMMHUYECKUX JJIEMEHTOB,
METAIITNYECKUX U HEMETaNIMYECKUX CBOMCTB 110 rpyMiaM U epuoaam. 3HaueHue
[Tepuoanueckoro 3akoHa u Ilepuoanveckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB

JUISl pa3BUTHUS HayKu U nipakTuku. J.1. MenaeneeB — yu€HbIi U rpakIaHH

Xumuyeckasi cBs3b. KoBaneHTHass (mosisipHass ¥ HENOJSIpHAas)  CBS3b.

DIEeKTPOOTPULIATETLHOCTh XUMHUYECKUX 3JIeMEHTOB. MoHHas CBs3b

3.6

3.7

Creneub okucieHus. OKUCIUTCILHOBOCCTAHOBUTEIILHEIC pCaKknuu. HpOL[GCCBI

OKUCJICHHS B BOCCTaHOBJICHHA. OKHUCIINTEIN U BOCCTAHOBHUTEIIN

XHUMUYECKUHN OKCIICPUMCHT: HU3Y4YCHUC 06pa3u0B BCIICCTB MCTAJIVIOB H
HEMCTAJIJIOB, B3aUMOJCHCTBHE rHApoKCaa HOHWHKa C pacTBOpaMu KHUCIOT H
menoqeﬁ, MMPOBCACHUC OIIBITOB, WJUIFOCTPUPYIOIIHUX HIPUMEPbI OKUCIUTCIIBHO-

BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3yioKeHUs, COEJUHEHUS)

9 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

BemectBo n xummnyeckas peakuus. [lopropenue

11

[Tepnoanueckuii 3akoH. [lepuonnueckas cucreMa XMMHUYECKUX y1eMeHToB J[. 1.
MenpneneeBa. CrpoeHue aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHUU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, Kajus, KaJIbIUI U HX
COCIMHEHUII B COOTBETCTBMM C IIOJIOKEHHEM »3JIeMEeHTOB B Ilepmoanueckoii

CUCTCMC U CTPOCHUCM NX AaTOMOB

1.2

1.3

CTpoeHue BelIeCTBA: BHJbI XUMHUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOW cBs3u. Kiaccudukanuss m HOMEHKIATypa HEOPTraHUYECKUX
BEILIECTB (MEXIyHapoJaHas U TpUBHAIbHAsI). XUMUYECKHE CBOWCTBA BELIECTB,
OTHOCSIIMXCA K  Pa3MYHbIM  KJacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCILICCTB

Knaccudukanus XuMHUYeCKUX peakui Mo pa3InyHbIM MpU3HaKaM (110 YUCTY U
COCTaBy YYacTBYIOIIMX B pEaKIUH BELIECTB, MO TEIUIOBOMY 3(QeKTy, Io
W3MEHEHMIO CTENEHEH OKUCIIEHUS] XMMHUYECKUX 3JIEMEHTOB, II0 0OpaTUMOCTH, IO
YYacCTHIO KaTajau3aropa). JK30- U DHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUECKUE

ypaBHeHUs. [IoHSITHE O CKOPOCTH XMMUUYECKON peaKInu




1.4

1.5

[Tonsatue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakinusax. [lonsrue o
TOMOTEHHBIX M I'€TepOreHHBIX peakuusax. [loHsaTHne 0 XMMHYECKOM PaBHOBECHHU.
@akTophl, BIMAIOIME HA CKOPOCTb XUMHUYECKOM pEaKUUuu M I0JIOXKCHHUE

XUMHYECKOI'O paBHOBECHUA

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  DJIEKTPOHHbIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu.  CocTaBieHHUE  ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~ PEAKLMH €  MCIOJIB30BAaHUEM METO/a

3JIEKTPOHHOrO OajaHca

1.6

Teopust NEKTPOIUTUYECKON AUCCOLMALUU. DIIEKTPOJIUTHI U HEIIEKTPOIUTHI.
Katnonpl, aHnoHbI. MeXaHU3M JIUCCOIMAIIMU BEIIESCTB C PAa3IMYHBIMUA BHIAAMH
xuMudeckon cBs3u. Crenenp aucconuanuv. CWibHbIE U CIa0ble 3JIEKTPOJIHTHI.
Peakiun nonHOrO OOMEHa. YCIIOBHS TPOTEKaHWsS pEaKIMii MOHHOTO OOMEHa,
MOJIHBIE U COKpalIEHHBIE HOHHBIE ypaBHEHHUs peakuuil. CBONCTBAa KHCIOT,
OCHOBaHMH ® COJEH B CBeTe MPEACTaBICHUH 00 3JICKTPOIUTHYCCKOM

nuccounanuu. KauectBeHHble peakunu Ha HOHBI. [IoHATHE O THAPOIU3E COoJIeit

1.7

XVAMUYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE C MOJSISIMH KPUCTAILTHYCCKHUX
pPEIIETOK HEOPraHMYECKUX BEIIeCTB — METAUIOB W HeMeTauioB (Tpadura u
ayiMasa), CJIOKHBIX BEIISCTB (XJIOpPHUAAa HATpPHS); WCCIICOBAHHE 3aBHUCHMOCTH
CKOPOCTH XHMMHYECKOM peakIMH OT BO3JCUCTBUS Pa3TUYHBIX (PaKTOPOB;
HCCIICIOBAHKE JICKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOIHAIIAN
KHCIIOT, mIenoded U colieil (BO3MOXKHO HCIONb30BaHUE BHUAEOMATEPUATIOB);
MPOBEJICHUE OIBITOB, WUTIOCTPUPYIOMUX TPU3HAKK TPOTEKAHUS PEaKIui
HOHHOTO oOMeHa (oOpa3oBaHHE OCaJKa, BBIACICHHE ra3za, oOpa3oBaHHE BOJIBI);
OIBITOB, WJUTFOCTPUPYIONIUX IMPUMEPHl  OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (TOpeHHE, pEaKIUu pPA3IOoKECHHs, COEAMHEHHUS); paCIO3HABAHHE
HEOPTaHMYECKUX BEIIECTB C MTOMOIIBIO KAYeCTBEHHBIX PEaKIUii Ha NOHBI; PeIICHUE

OKCIICPUMCHTAJIBHBIX 3aj1a4d

Hewmeramisr 1 ux COCINHCHUA

2.1

OO6mas  xapakTtepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne u (GU3NMUecKre CBOHCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHUYECKHME CBOICTBA Ha MpUMEpe XJjopa
(B3auMozelicTBHE C MeETaIlaMH, HEMeTallJlaMH, Iello4aMu). XJIOPOBOJOPO/I.
CongHast KMCIOTa, XUMUYECKHE CBOMCTBA, MOJyYE€HHE, IpUMEHEeHHE. JleficTBre
XJIOpa U XJIOPOBOAOPOJIa Ha OpraHU3M 4elioBeKa. BakHeilline XJIopuibl U HUX

HaxO0XJICHHUE B TIPUPOJIC




2.2

2.3

Obmas xapaktepuctuka 31aemMeHToB VIA-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTeNeHU okucieHus. CTpoeHue u (pu3nUecKue CBOICTBa
MPOCTHIX BEIIECTB — KUCIOPOJIA M CePbl. AJIIOTPOIHBIE MOAU(DUKALIMU KHCIOpOaa
U cepbl. XuUMHUECKue cBoiicTBa cepbl. CepoBOAOPOA, CTpoeHue, (pU3NUYECKUe U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEIACTABUTENN KUCIOTHBIX OKCHUIOB.
CepHas kuciora, (QuU3MUYECKHEe M XMMHUYECKME CBOHCTBa (oOmue Kak
NPEJCTaBUTEN KJlacca KHUCIOT M CIeHUHUUECKUe). XUMHUECKHE pEeaKluHu,
JeKallie B OCHOBE IMPOMBIIUIEHHOIO CIoco0a IOJIY4YEeHUs CEPHOH KUCIIOTHI.
[Ipumenenue. Conu cepHON KUCIIOTHI, KAUECTBEHHAs! peaklus Ha Cyiab(paT-HuOH.
Haxoxnenue cepbl U e€ coeAMHEHUH B mpupoje. XHUMHYECKOE 3arpsisHEHHUE
OKpY)Karolllel Cpelpl COEIMHEHUSMU Ccepbl (KUCIOTHBIE IO, 3arpsi3HEHUE

BO3/lyXa M BOJJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS

OO6mas xapakTtepuctuka d3jeMeHTOB VA-rpynnbel. OCOOCHHOCTH CTpPOCHHS
aTOMOB, XapaKTE€pPHbIC CTENICHU OKUCICHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJIE,
¢busnueckre U XuMU4YecKue cBoiicTBa. KpyroBoport a3ora B mpupoje. AMMHAK, €ro
(dbu3MYecKre 1 XUMUYECKHUE CBOMCTBA, MOJydeHHne U mpuMeHeHue. Cojii aMMOHHUS,
ux (hu3nuecKrne U XMMHYECKHEe CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMsI. A30THasi KUCIIOTa, €€ ToydeHue, Gu3ndeckue U XUMHYECKUE
CBOMcTBa (00mME Kak TMpeACTaBUTENS Kiacca KHUCIOT M crHenuduueckue).
Hcnons3oBaHnne HUTPATOB M COJEH aMMOHHS B KayeCTBE MHUHEPATbHBIX
ynobpenuit. XuMuieckoe 3arpsi3HeHNe OKPYKaroIlel cpe/ibl COeIMHEHUSIMH a30Ta

(KUCIIOTHBIE JOXAM, 3arpsI3HEHUE BO3/1yXa, IOYBBI U BOJOEMOB)

2.4

2.5

®ocdop, amnorponHele MoauduKauu (ocdopa, GU3NUECKUE U XUMHUECKHE
coiictBa. Okcun pochopa(V) u pochopnas kucnora, puzndeckre 1 XUMUIECKHUE
cBoiicTBa, monydeHue. Mcnonb3oBanue ¢ocaroB B KauecTBE MHUHEPATbHBIX
ynoopenuit

Ob6mas xapakrepuctuka 3yneMeHToB |VA-rpynmbl. OcoO€HHOCTH CTPOEHHS
aTOMOB, XapaKTepHbleé CTENEHU OKHCICHHSA.  YTJIEepoJ,  aJUIOTPOIIHBIE
MOTUGUKAINH, pPAacCHpOCTpaHEHHWE B TpUPOAE, (GU3NYECKHE W XHUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yrieposaa B npupone. Okcupl yriepoaa, ux
¢u3nyeckue M XUMHYECKHE CBOMCTBA, [JEHCTBME HA KHMBBIC OPTraHU3MBI,
MOJTyYeHHE M NPUMEHEHHUE. DKOJOTMYEeCKHe MPOOJIEMbl, CBSI3aHHBIE C OKCHJIOM
yraepona(lV); rumore3a r100adbHOTO TOTEIUICHUS KIMMAaTa, IMapHUKOBBINA
a¢dekT. YronbHas KUCIOTa U €€ cou, UX (PU3NYECKHe U XMMHUYECKHE CBOMCTBRA,

noiyueHne u npumeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-HOHBI.




2.6

2.7

Hcnonn3oBanue Kap6OHaTOB B 6BITy, MCIUIHUHC, MPOMBIIIJICHHOCTH U CCJIIbCKOM

X0351CTBE

[TepBoHavanbHBIC MOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COSAUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJICH, alleTHJICH, 3TaHOJ, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
Nx cocraB um xumuueckoe cTpoeHue. I[loHsTHE O OHONOTHYECKH BaKHBIX
BEIIECTBAaX: JKHpaxX, Oenkax, YriieBoAaXx — M WX pPOJM B JKU3HHU YEIOBEKA.

MaTepI/IaJ'IBHOC CANHCTBO OPraHUYCCKHUX U HCOPraHUN4CCKUX COCI[I/IHGHI/Iﬁ

Kpemunii, ero ¢usnueckue W XHUMHYECKHE CBONCTBA, TOJYYCHHE U
npumenenue. CoenuHeHuss KpemHusi B mpupone. OOmme mpencraBiieHUs 00
okcuzae kpemuus(1V) u kpemuueBor kucinote. CHUIMKAThI, UX HUCIIOJb30BAHUE B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA. BakKHEWINE CTPOUTENbHBIC MaTepPHAIIbI:
KepaMHuKa, CTEeKJO, LEeMEeHT, OeToH, xeine3o0eroH. I[Ipobmembl OGezomacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOf/’I KHU3HU

2.8

XUMHUYECKUH SKCIEPUMEHT: M3y4eHHE 00pa3lOB HEOPTaHMYECKHX BEIIECTB,
CBOMCTB COJISTHOM KUCIIOTHI; MPOBEACHNE KAaUeCTBEHHBIX pEeaKlUii Ha XJIOPHUI-UOHBI
Y HaOIIIOJICHHE TIPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTPaKAONIHe GU3NIECKUE U
XMMUYECKHE CBOMCTBA TaJOr€HOB M MX COEJAMHEHHH (BO3MOXHO HCIOJIb30BAHUE
BHUJIEOMATEPHAJIOB); O3HAKOMJIEHME C 00pa3llaMH XJIOPUIOB (TaJlOr€HUIOB);
O3HAKOMJIEHHUE ¢ 00pa31aMu cepbl ¥ €€ COeAMHEHUSAMHU (BO3MOKHO UCIIOIb30BaHHE
BHJIEOMAaTEPHANIOB); HAOJIIOICHHE TIpoliecca OOYTIMBAaHMS caxapa Mol IeHCTBHEM
KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTBHI, H3y4Ye€HHE XHMMHUYECKHX CBOICTB
pa30aBiIeHHON CepHON KUCIIOTHI, TPOBEIEHUE KaUeCTBEHHON peaklliy Ha Cyb(aT-
WOH U HaOJroieHue NMpHU3HaKa e€ MPOTEKaHHs; O3HAaKOMIIEHHE ¢ (PU3MYECKUMHU
cBoiicTBamMu a3oTra, (ochopa U UX COEAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMaTEpPHAIIOB), 0Opa3liaMu a30THBIX U (ocHOPHBIX yIOOpEHUIt; MOTyUeHHE,
coOupaHue, pacrno3HaBaHWE U M3yYCHHE CBOWMCTB aMMMaKa; IPOBEJCHHE
Ka4eCTBEHHBIX PEaKIMi Ha MOH aMMOHUS H (ochaT-uoH U U3ydeHHEe TPU3HAKOB
UX MPOTEKaHMsI, B3aUMOIEHCTBIE KOHLIEHTPUPOBAHHOM a30THON KUCIIOTHI C MEJIBIO
(BO3MOKHO ~ WCIIOJB30BAHME  BHUJACOMATEPHATIOB);,  HM3YUYCHHE  MOJEIEH
KPUCTANIMYECKUX PEIETOK anmasza, rpadura, QyiaepeHa; O3HaAKOMJIEHHE C
MPOLIECCOM  AJICOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPONCTBOM MPOTUBOTra3a; MOJIy4eHUE, COOMpaHue, paclo3HaBaHUE U U3YUYECHUE
CBOMCTB YTJIEKUCIIOTO ra3a; MpOoBEJCHNE KaUeCTBEHHbBIX peaklnii Ha KapOoHaT- U
CHJIMKAaT-UOHBl M HW3YyYEHHE IMPHU3HAKOB HUX NPOTEKAHUS; O3HAKOMIIEHHE C
MPOAYKIMEH CUIMKATHOM MPOMBIIUIEHHOCTH; pPEIICHUE SKCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BakKHeNIIe HEMETAIUILI U UX COETUHEHUS)




Mertamisl 1 uX COCAUHCHUA

3.1

OO6m1as xapakTepuCcTUKa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nojnoxxkenus B Ilepuognueckoit cucreme xuMuueckux diaemeHTtoB .M.
MenpneneeBa u crpoeHus atomoB. CTpoeHHe MeTaioB. MeTayuindeckasi CBSI3b U
MeTaJUTMYecKasi ~ KpUCTauIMuecKas  pemérka.  DJICKTPOXUMUYECKHH Pl

HaIpsHKEHUN METaJUIOB

3.2

3.3

3.4

du3nyuecKue U XMMUYECKHE CBOMCTBAa MeTaiuioB. O0mmue crnocoObl MOTyYeHUs
MeTauioB. IloHsATHE O KOPPO3UM METa/lIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI X OT
Kopposun. CruiaBsl (CTajib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX NMPUMEHEHHUE B

6BITy U IIPOMBIINIJICHHOCTH

[lenouynsle MeTayuibl: mojoxkeHue B Ilepuoanyueckoil cucreMe XHMHUYECKUX
anemeHtoB [[.M. MenaeneeBa; CTpOEHHE UX ATOMOB; HAXOXICHUE B MPHUPOJIE.
Ouznyeckue U XUMUYECKUE CBOWCTBA (Ha mpuMepe HaTpus u Kamus). OKCUasl U
THAPOKCHUIABI HATpUAd HW KaJIus. HpI/IMeHeHI/Ie MICJIOYHBIX MCETAJJIOB M HX

COETUHEHUN

[[lenouyno3eMenbHbIE  METaJIbl MarHMd W KaJbI[MW: TIOJ0XKEHHE B
[Iepuonnueckont cucreme xumudeckux anemeHtos .M. Menaeneesa; ctpoeHue
HX aTOMOB; HaXOXJI€HHE B IpUpojie. DU3nuecKkrne 1 XMUMHUYECKUE CBOMCTBA MarHUs
U Kanmplius. BaxHeimme coequHEHUS KaiblUs (OKCHUI, TUIPOKCHUI, COJIH).

JXécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS

3.5

3.6

AntomuHui: nonoxenue B [lepuonndeckoil cucteMe XUMHUYECKHX JIEMEHTOB
J.M. MenneneeBa, CTpoeHUE aroma, HaxOoXAeHUE B mpupoac. Pusuyeckue u
XMMUYECKHE CBOMCTBA altfOMUHUS. AM(OTEpHBIE CBONCTBA OKCHAA U THAPOKCUAA

AJTFOMHUHHA

Keneso: nonoxenue B [lepuoandeckoil cucreme XumMuueckux 3neMeHToB J[. 1.
MenzeneeBa; CTpOEHHE aTOMa; HaXOXKJIE€HWE B mpupoae. dDusumyeckue u
XUMHUYECKHe CBOMCTBa jxene3a. Oxkcupapl, Tuapokcuasl u conu xeneza(ll) u

xene3a(lll), mx coctas, cBOCTBA U TTOTyYEHUE

3.7

XUMHUYECKUH SKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METAIIJIOB U CILIABOB,
UX (QU3NYECKUMH CBONCTBAMH; H3yY€HHUE pE3yJIbTaTOB KOPPO3UH METaJIOB
(BO3MOHO HCIOJIb30BAaHUE BHJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOICHCTBHS
OKCHJIa Kalbllid W HATpus C BOJOM  (BO3MOXXKHO  HCIOJB30BaHUE
BUJICOMATEPHAJIOB); MCCIIEJIOBAaHHE CBOWCTB KECTKOH BOBI; MpOIECcCa TOPSHHS
&Kele3a B KUCIOpoJe (BOZMOKHO HCIIOIh30BAaHUE BUCOMATEPHAIIOB); TPHU3HAKOB

IMPOTCKAHUA KauCCTBCHHBIX peaKHI/Iﬁ Ha HOHBbI (MaFHI/IH, KaJblus, aJIlOMUHUA,




uaka, xenesa(ll) u xenesa(lll), mequ(ll); HaOnroneHue 1 onMcaHue MPOIECCOB
OKpalIMBaHUS IJJAMEHM HWOHAMH HATpus, Kadusg W Kaublusi (BO3MOXKHO
UCIOJB30BAaHUE BHJEOMATEpPHANIOB); HCCIENOBaHME aM(OTEPHBIX CBOMCTB
THIPOKCHA ANMIOMUHMSA W TUAPOKCHJA IMHKA; PEIICHHWE 3KCIIEPUMEHTAIBHBIX

3aJ71a4 110 TeMe «BaKHeHlIe MeTaJuIbl U UX COSIUHEHUS

XHUMHA ¥ OKpYXKarolas cpena

4.1

4.2

HoBeie Matepuasibl 1 TeXHOJOTHH. BemiecTsa u marepuasnsl B IOBCEIHEBHOU
JKW3HU 4YesioBeKa. XUMHUS U 370poBbe. be3zornacHoe ucnoiab30BaHUE BELIESCTB U
XUMUYECKUX peakuuid B ObITy. IlepBas moMomip mpu XUMHYECKHUX OXKOTax H

OTPAaBJICHHUAX

OCHOBBI  3KOJIOTMYECKOW  I'pPaMOTHOCTH.  XHMMHYECKOE  3arps3HEHUE
okpyxkatomen cpeabl [1JIK. Ponb xuMuu B pelieHHH KOJIOTUUYECKHUX MPOOJIEM.
[IpupoaHble MCTOYHHKH YIJIEBOAOPOIOB (Yroib, NPUPOIHBIA Tra3, HEPTH),

MPOYKTHI UX MEePePaOdO0TKH, UX POJIb B OBITY U TIPOMBIIUICHHOCTH

4.3

XHUMUYECKUHN 9KCIICPUMCHT: U3Yy4YCHUC 06pa3u013 MaTcpHraioB (CTGKJ’IO, CI1JIaBbl

METaJJIOB, MOJIMMEPHBIE MaTepHaJIbl)




MMPOBEPAEMBIE HA OI'D 10O XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K IPEAMETHBIM pe3yJibTaTaM 6a30BOro
YPOBHSI OCBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM MPOrPpaMMbl
OCHOBHOI0 00111er0 00pa3oBanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

O TI03HABAaEMOCTH SIBICHHH TMPHUPOJBI, TOHUMAaHHE OOBEKTHBHOMN
3HaYMMOCTH OCHOB XMMHYECKOH HayKdh KaK OOJIACTHM COBPEMEHHOI'O
€CTECTBO3HAHUSA, KOMIIOHEHTa OOILIed KyJIbTypbl M HPaKTUYECKOU
NEeSITEeIbHOCTH 4YeJIOBEKa B  YCIOBHMAX COBPEMEHHOro OOIIeCTBa;

IIOHUMAaHHEC MECTa XUMHUH CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O Hay4YHbIX METOJAaX II03HAHHA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX  MCTOHdAaX  HCCICAOBAHUA  BCHICCTB U  U3YUYCHHUA
XUMHUYCCKUX pCaKHHﬁ; YMCHHUE UCIIOJIB30BaTh MOJACIN JIdA OOBSICHCHHS

CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax mpodecCHOHATBHON ACSITENHHOCTH, CBA3AHHBIX C XMUMHEH U
COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHIKEHHUSIX
XUMHYECKOH HAyKH, YTO TIO3BOJUT OOYJAIONIUMCS pPAacCMaTPHBATh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHOU ASSITENFHOCTU U
c/ieNlaTh OCO3HAHHBIM BBHIOOP XMMHH KaK MPO(UIBLHOrO ImpeaMeTa Mpu

nepexoJie Ha YpOBEHb CPEeTHET0 00IIero 00pa3oBaHus

Bnanenue cucreMoil XHMMHMYECKMX 3HAHMH U YMCHHUEC TPHUMCHAITH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIKOYACT:

2.1

BaXHEHIINE XHMHYECKHE ITOHSATHA: XHUMHUYSCKHH JJIEMEHT, aToOM,
MOJIEKYJa, BELIECTBO, MPOCTOE M CIIOKHOE BEIECTBO, OJHOPOJIHAs U
HEOJHOPO/IHASI CMECh, OTHOCHTEIILHBIE aTOMHAsI M MOJICKYJISIpHAsT MacCHhI,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJIIPHBIA 00bEM, OKCHI,
KHCJIOTa, OCHOBAHHUE, COJIb (CPEHssl), XUMHUECKasi peakius, peakluu
COCIMHEHUS, PEAaKIMU PA3JOKEHUS,, PEaKIUU 3aMElICHUs, peaKIuu
oOMeHa, TerIoBo A (EKT peakIuu, 9K30- U SHTOTEPMUICCKUE PEAKIIUH,
pacTBOp, MacCoBad HOJA XHUMHUYCCKOro 3JICMCHTAa B COCOWHCHHU,
MaccoBasi J10JIs ¥ MPOLIEHTHAs KOHIIEHTPALMs BEILIECTBA B PACTBOPE, SIPO

aToma, HJICKTPOHHBIM CIIOW aTroMa, aroMHas OpOUTaj b, PagUyC aTroma,




2.2

2.3

BAJICHTHOCTb, CTCIICHb OKHCIICHHS, XUMHUYECKas CBSI3b,
3JIEKTPOOTPUIATENBLHOCTD, MOJSIPHAS U HEMOJISIPHAsT KOBAJECHTHAs CBS3b,
WOHHAs CBA3b, METAJUIMYECKAS CBSI3b, KPUCTAUIMYECKAs pELIETKA
(aTroMHas1, HIOHHAs, METAJUIMYECKAs, MOJICKYJIIpHAs ), MOH, KaTUOH, aHUOH,
3JIEKTPOJIAT U HEAIEKTPOJIUT, AIEKTPOJUTUYECKAS JUCCOLIMALIUS, PEAKLIMHT
HOHHOTO  OOMEHa,  OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH,
OKHCIIUTEIh ¥ BOCCTAHOBUTENb, OKHCICHHE KM BOCCTAaHOBJICHUE,
AJIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTHMMble W HeoOpaTHMbIe
peaKkiu, CKOPOCTb XUMUYECKOUN peakuuu, katanuzarop, [1JIK, koppo3us
METAJIJIOB, CIUIABhI

OCHOBOIIOJIAralolue 3aKOHbl XHMMHUHU: 3aKOH COXPAHEHHUS MAaccChl,
nepuoanueckuid 3akoH .M. MenaeneeBa, 3aKkOH MOCTOSHCTBA COCTaBa,
3aKOH ABOrajapo

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpHU:, TCOPUA

BHCKTpOHHTHqCCKOfI JUCCoranmn

Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHHUE MPaBUIILHO UCIOJIb30BaTh W3yYEHHBIE BEUIECTBA U MaTepHUAIIbI
(B TOM 4mCIIe MUHEPAJIbHBIE YAOOPEHUS, METAJUIbl U CIUIABBI, TPOTYKTHI
nepepaboOTKU  TPUPOJIHBIX  HCTOYHHUKOB  YIJIEBOJOPOAOB (YT,
NPUPOTHOTO Ta3za, HedpTH) B OBITY, CEIHCKOM XO3SMCTBE, Ha
MIPOU3BOJICTBE M MOHUMAaHKE 3HAYEHUS JKUPOB, OCIKOB, YIJIEBOJOB IS
OopraHu3ma 4YeJIOBeKa; yMEHHE IMPOTHO3UPOBATH BIIMSHUE BEIIECTB M

XUMHUYCCKUX IIPOUCCCOB Ha OpPraHUu3M YCJIIOBCKa W OKPYKAIOIIYIO

MIPUPOHYIO CPENy

3.2

3.3

3.4

YMCHHUEC HHTECTPUPOBATH XWUMHYCCKUC 3HAHUA CO 3HAHUAMU JAPYIrux

y4eOHBIX MPEIMETOB

HaJINYMEe ONbITa pabOThl C PA3TMYHBIMU UCTOUHUKAMH UH(POPMAIIUU 110
XUMUM (HaydHas M HAy4yHO-TIOMYJSpHas JIUTeparypa, CJIOBapH,
CIPaBOYHMKH, UHTEPHET-PECYPCHI)

yMeHHue OOBEKTUBHO OIICHHWBaTh MH(OpMAIMIO O BEIIECTBaX, HX

IpeBpaliCHUAX U MPAKTUYCCKOM IMPUMEHCHUN U YMCHHUEC HCII0JIB30BATh

et AJ1d pCUICHU A yT-I€6HO-H03HaBaTeJIbHBIX 3aga4d

BJIaIIeHI/IC OCHOBaMH MOHSATHWHOTO armapara 1 CUMBOJIMYCCKOI'O SA3bIKa

XUMHH I COCTaBIeHUs! (POPMYII HEOPTaHUYECKUX BEUIECTB, ypaBHEHUIN




XUMHYECKHUX PEaKIuii; ocCHOBaMH XuMuueckoi HomeHknatypsl (IUPAC
Y TPUBUATILHOM )
YMmeHue oOBSACHATH CBSI3b MOJOXKEHUS djeMeHta B llepuonnueckoit

CUCTCMEC C  YUCIIOBBIMHU  XApPAKTCPUCTUKAMU  CTPOCHUA  aTOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsija  sjapa, oOliee YHCIo
JJIEKTPOHOB), PACHpPEEICHUEM DJJIEKTPOHOB IO 3HEPreTUYECKUM
YPOBHSIM aTOMOB HEPBbIX TPEX MEPHUOIOB, KAJTUS U KAJIbLIHS
[IpencraBieHue 0 NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKUX
3JIEMEHTOB (paguyc aToma, SJIEKTPOOTPUIATEIHLHOCTH), MPOCTBHIX U
6 CIIOKHBIX BEHIECTB OT TOJIOKEHUs d3JeMeHToB B Ilepuoanueckoii
cucteme (B MaJbIX MEPHOJaxX M TIABHBIX MOJATPYIIIAX) U JIECKTPOHHOTO
CTpOEHHS aToMa
7 YMmenne knaccuuuupoBarth:
7.1 XAMHUYECKHE HJIEMEHTHI
7.2 HEOpraHUYEeCKUE BElIeCTBa
7.3 XUMHUUYECKHE PeaKIUN
8 YMeH#ue onpenensrs:
8.1 BaJICHTHOCTH U CTEIICHb OKHUCIICHUS XUMHUECKHX JIEMEHTOB, 3apsij] HOHA
8.9 BUJ XUMHYECKOH CBS3M W THUN KPUCTALIMYECKOH CTPYKTYpHl B
' COETMHEHUSIX
8.3 XapakTep Cpe/ibl B BOJHBIX PacTBOpPaxX BEMIECTB (KUCIOT, OCHOBAHUH )
8.4 OKUCITUTEIh U BOCCTAHOBHUTEIIb
9 YMeHne xapakTepru30BaTh (PU3NUECKUE U XUMUYECKHE CBOMCTBA:
MIPOCTHIX BEMIECTB (KUCIIOPOI, 030H, BOJIOPOJI, TpaduT, aiMa3, KpeMHUH,
9.1 a3oT, (ocdop, cepa, XJOp, HATPH, Kamuil, MarHuii, KaJbIUH,
ATFOMUHHM, KEJE30)
CJIOXHBIX BEIIECTB, B TOM YHUCJIC UX BOJHBIX PacTBOPOB (BOJA, aMMHUAK,
XJIOPOBOJIOPOJI, CEPOBOIOPO/, OKCUIBI M TUAPOKCUIBI MeTamioB I-I1A
99 rpynmn, amomunus, meau (1), nunka, xxenesa (11 u 111), okcuast yriepona
' (I u V), kpemuus (1V), azora u dochopa (Il u V), cepst (IV u VI),
CEepHHCTasi, CcepHas, a30TUCTas, a30THas, QocdopHas, yroipHasd,
KpeMHHUEBasi KUCIIOTa U X COJIH)
93 MIPOrHO3UPOBATh U XapaKTEepPU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH

OT UX COCTaBa U CTPOCHUA, IPUMCHCHUC BCUICCTB B 3aBUCUMOCTU OT HUX




CBOMCTB, BO3MOXHOCTb IIPOTEKaHUs XUMHUYECKUX IIPEBpALICHUN B

Pa3JIMIHBIX YCIIOBUAX

VYMeHne coCTaBIATh MOJICKYJISIPHBIC U MOHHBIC YPaBHCHUA peaKuHﬁ, B

10
TOM YHCJIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
10.3 WUTIOCTPUPYIOIINX XUMHYECKHE CBOMCTBA M3YYCHHBIX KJIACCOB (TPYIIIT)
' HEOPraHUYECKHX BEIECTB
104 MOATBEPKTAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEXK Ty HUMH
11 YMeHue BBIYUCITH (IIPOBOUTH PACUEThI):
111 OTHOCUTCIIGHYIO MOJICKYJIIPHYIO ¥ MOJISIPHYIO MAacChl BEIICCTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOT0 AJIEMEHTA B COSIMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacCTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHUSAM XUMHUYECKHUX pEAKIMA W HAXOJUTh KOJIHYECTBO
' BelIeCTBa, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peaKluu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMHM METOJIaMU HAy4YHOTO MO3HaHUs (HaOIrofeHne, U3MEpEeHHe,
121 IKCIIEPUMEHT, MOJICIIMPOBAHKE) MTPU N3YICHHH BEIIECTB M XUMUIECKHIX
' SBIIGHUH; yMeHHe cHopMyIHpoBaTh MpoOIeMy U MPEATIOKUTh MYyTH e
pelIeHus
199 O6e3omacHOM pabOThI C XWMHUYECKHMMH BEIIECTBAMHU, XUMHUUYECKOU
' MOCYA0H U JIabopaTOPHBIM 000pyI0BaHUEM
MpaBUJIaMU OE30MMACHOTO OOPAIIEHHS C BEIIECTBAMH, UCIIOJIb3yEMbIMH B
MTOBCE/THEBHON KHM3HU, MPABUJIAMH TIOBEJCHUS B IEISAX COSPEKEHUS
123 3lI0pOBbS. M OKPYXKAIOMIeH NPUPOTHON Cpelbl, MOHMMAaHHUE Bpeaa
' (omacHOCTH) BO3JEUCTBUS Ha JKUBBIC OPTaHU3MBI OINPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUS W TMPEAOTBpAICHUS HX BPEIHOTO
BO3JICUCTBUA
13 Hannuue mnpakTUYecKuX HABBIKOB TUTAHUPOBAHHS W OCYIIECTBICHHUS
CIIETYIOINX XUMHUYECKUX SKCIIEPUMEHTOB:
W3y4YeHUE W OMUcaHue (PU3MUECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHUE C
13.1 (U3HYECKUMU U XUMUYECKUMHU SIBIICHUSMH; OTBITHI, UJUTFOCTPUPYIOIIHE

MPU3HAKU IPOTEKAHUS XUMUYECKUX peaklnit




13.2

U3y4eHHe CIIOCO00B pasJeeH s cMecel

13.3

MOJIYYCHHEC KHNCJI0POJa U U3YYCHUEC CTO CBOI>'ICTB; MOJIy4YCHHEC BOAOPOAa U
HU3YUYCHUC €TO CBOﬁCTB; IIOJIYUYCHHE YIJICKHCIIOIO rasa u U3y4€HHE €TI0

CBOICTB; MOJyYCHUE aMMHaKa U U3YUEHUE €r0 CBOKMCTB

13.4

135

IIPUTOTOBJICHUE PACTBOPOB C  ONPENEIEHHOM MacCOBOM  J10JIei
PacTBOPEHHOIO BEIIECTBA

MIPUMEHEHNE WHIUKATOPOB (JJaKMyca, METUJIOpaHka U ¢heHondTaienHa)

JUISL OTIPEJICIICHHsSI XapaKTepa CPe/ibl B pacTBOPaxX KUCIOT M IIEIOYeH

13.6

UCCJIEOBAaHUE U OIMCAHUE CBOMCTB HEOPraHUYECKUX BEIIECTB Pa3IMUHbIX
KJIACCOB; HM3Y4€HHE B3aUMOJCWUCTBUS KUCIOT C METaUlaMM, OKCHJIAMU
METAJIOB, PacTBOPHUMBIMU M HEPACTBOPHUMBIMU OCHOBAaHMSMH, COJISIMU;
[OJTy4YeHHE HEepacTBOPHMBIX OCHOBAaHMIl; BBITECHEHUE OJHOI'O MeTajula
APYrMM H3 pacTBOpa COJH; HCCIEIOBaHHE aM(OTEPHBIX CBOMCTB

THAPOKCHUIAOB aAJIFOMHUHUA U HUHKA

13.7

13.8

pelIeHUE SKCIEPUMEHTABHBIX 3a/au 1o TemaMm: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COEIUHEHUN»; «DJIEKTPOIUTHUECKAs JUCCOLMAIU»;
«Baxaenne HeMeTaJJIbl M UX COSIUHEHUN»; «BaxkHelme MeTallIbl 1

nX COCOANHCHUA»

XMUMUYECKHE HKCIIEPUMEHTBI, WUTIOCTPUPYIOIINE TPU3HAKU MTPOTEKaAHUS
peaknmii ~ MOHHOTO  OOMEHa,  KayeCTBEHHBbIE  pEaKIuh  Ha
MPUCYTCTBYIOIIME B BOJAHBIX pPAacTBOpax HOHBI: XJIOpUA-, OpPOMHI-,
nonun-, cynbdar-, pocdar-, kapooOHaAT-, CUITUKAT-AHUOHBI, TUAPOKCU-
MOHBI, KATHOHBI aMMOHMSI, MarHus, Kalblius, AIFOMUHUS, Kene3a (2+) u

xenesa (3+), menu (2+), muHKA

14

VYMmenue:

141

NpEaACTaBIATE  PE3YJIbTAThl OKCIICPUMCHTA B cbopMe BBIBOAOB,
JA0Ka3aTCIbCTB, Fpa(l)I/IKOB n Ta6J'II/II_I U  BBIABJIAATH OSMIIMPUYCCKHUC

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATL CBA3U MCKAY PCaJIbHO Ha6J'IIOI[aCMLIMI/I XUMHWYCCKUMU
SABJICHUSAMHA U IIpoHeccaMu, NPOUCXOOAIIMMA B MAKpO- U MUKPOMHUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3Usl BEILIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUH

Koxa

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHA

Yucrtsie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

1.3

ATOMBI M MOJICKYIJIBI. Xumudeckue 31eMEHTH. CHMBOJBL XHMHUYECKHX
3JICMCHTOB. HpOCTBIG H CJIOKHBIC BCIICCTBA.

XumMuueckas (1)OpMy.]'Ia. BaneHTHOCTL aTOMOB XMMHYECKHUX DJIEMEHTOB.

CreneHp OKUCICHUS

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAs aTOMHAs Macca.
OTHOCHUTENIBHAS MOJICKYJIsIpHasA Macca. MaccoBasg 10oas8 XHUMHUYECKOTO

9JICMCHTA B COCIMHCHHUH

1.5

1.6

KonuuectBo BemiectBa. Moisib. MonsipHas macca. MosspHblii 00bEM Tra3oB.
B3anMocBs3b KoIu4ecTBa, MacChl M YUCIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
du3nueckue U XUMUYECKUE SABICHUS. XUMUYECKas peakius U €€ MpU3HAKU.

3aKkoH COXPAHCHUSA MACChl BCHICCTB. XHUMUYECKHUE YpaBHCHUA

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘leCKaH CUCTCMAa XUMHNUYCCKHX JJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Iepnonnueckuit 3akoH. llepuognueckas cucTeMa XMMHYECKHMX SJIEMEHTOB
.M. Menneneesa. Ilepuoasl u rpymnmnbsl. OU3NYECKUH CMBICT MOPAIKOBOIO

HOMEpa, HOMEPOB MEpPHOJia U IPYIMIIbI AJIEMEHTA

2.2

Crpoenue atromoB. CoctaB aroMHbIX sjep. M3otomnbl. Dnexktponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aToMOB MeEpBbIX 20 XUMHUYECKHUX DIIEMEHTOB

[Tepuonuueckoit cucremsl .. Mennaeneena

2.3

3aKOHOMepHOCTI/I B UI3BMEHCHUH CBOMCTB XUMHUUECKHX DJICMCHTOB NEPBBIX Tpex
NepuoaoB, Kajivd, KaJIbIIUAd (pa;[Hyca aTOMOB, JJICKTPOOTPUIATCIILHOCTH,
MECTATNIMYCCKUX W HEMCTANIMYCCKHX CBOﬁCTB) n HX COG)II/IHeHI/Iﬁ B
COOTBCTCTBHU C IIOJOXCHHUEM JJICMCHTOB B HCpHOI[PI‘-ICCKOfI CHUCTEMEC H

CTPOCHUEM HUX ATOMOB

Crpoenue BemiecTBa

3.1

Xumnueckass cBsi3b. KoBasieHTHast (mojsipHass W HEMOJSIPHAs))  CBSI3b.
DNEeKTPOOTPULATEIbHOCTh ~ XUMHUYECKHX  3JieMeHTOB. VoHHast  cBs3b.

Meramnueckas CBSI3b




3.2

Tunel KpuUCTANIMYECKUX pemETOoK (aToOMHAsi, WOHHAs, MeTauIMdeckKas),
3aBUCUMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTAINIMYECKON PEIIETKH U BUIA

XUMHUYECKOH CBI3U

4.1

4.2

Baxwneiine npeacTaBUTENM HEOPraHMYECKUX BewlecTB. Hemertamibl u ux

COCIUHECHUA. MeTamisl ¥ uXx COCIUHCHUA

Knaccudukanuss 1 HOMEHKIaTypa HEOPTaHMYECKHX COCTMHEHHN: OKCHIOB
(coneobpa3zyromue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBbIC) u
HecosieoOpa3ylolye; OCHOBAaHMK (IIENOYM M HEPacTBOPUMBIE OCHOBAHHSA);
KHCJIOT (KHCIOPOJCOAEpKAIMe U OECKUCIOPOIHBIC, OIHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCITBIX )

dusnyeckue M XUMHUYECKHE CBOMCTBa IIPOCTBIX BCIICCTB-HCMCTAJJIOB!:

BOJIOPO/IA, XJIOpa, KUCIOPO/Ia, Cephl, a3ota, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

du3nyecke U XUMHYECKHE CBOICTBA MIPOCThIX BCHICCTB-MCTAJUIOB: JIMTUA,
HaTpuA, Kajlus, Maroivusd U KaJlbys, aJIFOMHUHUSA, KEJIC3a. 3JICKTpOXI/IMI/I‘-ICCKI/If/'I

paa HaHpH)KeHI/Iﬁ MCTaJJIOB

dusznuecknue 1 XUMUYECKHE CBOMCTBA BOOOPOIHBIX COE€TMHEHUIN HEMETAIIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckne ¥ XMMUYECKUE CBOICTBA OKCHIOB HemeTamioB: cepol (1V, VI),
azora(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(1V). ITonyuenne

OKCHUJ0B HEMETAJIJIOB

4.6

4.7

4.8

4.9

Xumnueckue cBoiictBa okcuioB: metauioB IA-IIIA rpynm, nunka, menu(ll) u

xene3a(ll, 111). TlonyyeHue okcHUIOB METAILIOB

XUMHUYECKHEe CBOMCTBA OCHOBAHUH U aM(OTEPHBIX THAPOKCHUIIOB (Ha IpUMeEpe
TUIPOKCUIOB ATIOMUHHS, JKeie3a, MuHKa). [lodydeHne ocHOBaHMM H
aM(OTEpHBIX TUAPOKCHU/IOB

OO1m1e XuMHUYECKHe CBOMCTBA KHUCIIOT: XJIOPOBOAOPOAHOM, CEPOBOIOPOIHOM,
CEpHUCTOM, CepHOM, a30THOH, PochopHOl, KpeMHHEBOU, yroabHOH. OcoObIe
XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEpPHOM M a30THOW KHCIIOT.

HOJ’IY‘{CHI/IC KHUCJIOT

OOue xuMU4Yeckre cBoiicTBa cpennux coneil. [lomydyenue coneit

4.10

[Tony4yenue, coOupaHue, pacro3HaBaHUE BOJOPOJA, KUCIOPOJA, aMMMAKa,

YIIIEKHCIIOTO Ta3a B 1abopaTopun
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[Tonyuenne ammuaka, CEpHON M a30THOW KHMCIIOT B MPOMBIIIEHHOCTH. O01Ime

CTIOCOOBI OJTYYECHHUSI METAJIIOB




4.12

I'eneTnueckas CBA3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHYECKUE PEAKIIUU

5.1

Knaccuukanus XuMUYECKHX PEaKkIHid MO Pa3InYHbIM IPU3HAKAM: 110 YHCITY
U COCTaBy YUYacCTBYIOIIMX B pEaKlMU BEIIECTB, MO TemioBoMy 3(hdexTy, mo

M3MEHEHHIO CTEIICHEH OKHMCICHUSI XUMHUUYECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TernoBoit 3¢ddexkr xuMudeckoi peakuuu, TEPMOXMMUYECKHE YpaBHEHHS.
DK30- ¥ 9HIO0TEPMUYECKUE peakuK. TepMOXUMHUIECKUE YPaBHEHUS
OKuCINTEIbHOBOCCTAHOBUTEbHbIE peakuuu. Oxucnurenu u
BoccTaHOBUTENU. [Iporecchl OKHCIEHUS M BOCCTAHOBJIEHMS. DJIEKTPOHHBIN
0aaHC OKUCIIMTEIbHOBOCCTAHOBUTEIBHON PEaKIHH

Teopust snexTpoMTHYECKON Arcconranui. KaTHOHBI, aHHOHBI. DJIEKTPOIUTHI

W HEOJICKTPOJIUTEI. CunbHbBIE U cIa0bIe QJICKTPOJIUTHI. CreneHn Auccouruanmnmn

Peakuuu moHHOTO obMeHa. YcioBus IMPOTCKAHUA pCaKI_II/Iﬁ HOHHOI'O O6MeHa,

IIOJIHBIE Y COKPAIlEHHBIC HOHHBIE YPABHEHUS PEAKIIMN

XHMHMS M OKpYXKarolas cpeaa

6.1

BemecrBa u marepuanbl B IOBCEAHEBHOM >KM3HHM 4YeJOBEKa. be3onacHoe
HCIOJIb30BAHUE BEIIECTB M XMMHUYECKHUX peakuuil B jabopaTopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOTaX U OTPABJICHHUAX

6.2

XUMUYecKoe 3arps3HEHHE OKpyXKaroued cpenbl (KUCIOTHBIE —JIOXK[IH,
3arps3HEHUE MOYBBI, BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro MperoTBpaIleHus
[Ipenensnas nonmyctumas konueHtpauus semectB (IIJIK). Ponp xumuum B
pelIEHUH SKOJIOTMYECKHX MpobjeM. YcCuieHHe MapHUKOBOTO »(dekTa,

pa3pylieHrue 030HOBOTO CJIOS

6.3

6.4

[Tpumenenue cepsl, a3ora, hocdopa, yriaepoja, KpeMHUS U UX COCUHEHUN B
OBITY, MEIUIIMHE, TPOMBINUIEHHOCTH U CEIbCKOM XO03sicTBe. [IpuMeHeHne
METAJUIOB U CIUIaBOB (CTallb, YYT'YH, JIOPAIOMUHUI, OpoH3a) B OBITY U
MPOMBIIIUIEHHOCTH HX coenuHeHud. [loHsiTHE O KOpPpO3UMM METaIoB,

OCHOBHEBIE CITOCOOBI 3alUTHI UX OT KOPPO3UU

[TpupoaHble MCTOUYHUKU YTIIEBOAOPOIOB (Yroyib, MPHUPOIHBINA Ta3, HEPTh),

MPOAYKTHI UX MepepaboTKu (OCH3MH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH

6.5

[lepBOHaYasbHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHEHHSX
yriepona (MeTaH, 3TaH, STWJICH, AaleTWICH, JTaHON, TJHIEPHUH, YKCyCHas
kuciora). [loHATHE O OMOJOrMYECKHM Ba)KHBIX BEIIECTBAX: J>KHUpax, OeiKax,

YIJICBOAAX — U UX POJIK B JKU3HU YCIIOBCKA




7 Pacuérsr:
7.1 1o hopMynamM XUMHYECKUX COCAMHEHUM
7.2 Macchl (MaccoBOif) JJOJIM PaCTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 M0 XMMUYECKUM yPaBHEHHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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