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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJicHa Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl pabdodeil MnporpaMMbl
BOCIIUTAHUS U C YUETOM KOHLIECTIINU MPENOJaBaHusl y4eOHOro mpeaMera « XUuMUshH)
B 00pa3oBarteNbHbIX opranuzanusix Poccuiickoit denepanuu.

[Iporpamma 1mo Xumuu Oa€T TPEACTABICHHE O LEJAX, OOIIeH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTENbHOE MpEAMETHOE COJIEpKaHHUe,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpOrpaMMbl MO XHWMHUH, OMNpEIEseT KOJUYECTBEHHBbIE U
KaueCTBEHHbIEC XapaKTepUCTUKU COZIepKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Tporiecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpeaAesisieT BO3MOXKHOCTU TMpeaMera st
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHMSs, a TaKkKe TPEOOBAHUM K
pe3ynbTatam oOy4eHHUs XUMUW Ha YPOBHE I1eJIeH N3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOM JEATEIBbHOCTU OOYYalolerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XWUMHHU CIY>KUT OCHOBOM Uil (OPMHUPOBAHMUS MUPOBO33PECHUS
0oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUpPA, BAKHYIO
posib urpatoT (GopMupyeMble XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPrUU U 00 DBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M KOJIOTUUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUSA |
bopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 00111el U PyHKIIMOHATBLHON IPaMOTHOCTH;

BHOCUT BKJIaJ, B (POPMUpOBAHUE MBILIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEM
OOydJarommMxcsi, HABBIKOB WX CAMOCTOSITENHHOW  Y4EOHOUW  JIESITEIIBHOCTH,



OKCIIEPUMEHTATILHBIX M HCCICJOBATEIbCKAX YMEHUW, HEOOXOIWMBIX KakKk B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU I€SITEILHOCTH;

3HAKOMHUT CO CHEIU(GUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €QUHCTBO MPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYaIOUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K ECTECTBEHHO-
HAaYYHBIM 3HaHHSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOYYEHMM XMMUM OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOTO  MpeAMeTa, KOTOpBbIM  SBIAETCA  MEAarorMuecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero oopa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATHUN XUMHUHU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl N0 XUMHUU copMHpOBaHa HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUYE€HUsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TIPEACTaBICHUM 00 JICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYyrOMYy, BBITIONHSSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUECKOTO0 MPUMEHEHHUS W TOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XUMHU NPOUCXOIUT C MHPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyKalomuidi MUp»,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kinacey.



[Ipy wu3yuyeHUHM XUMHUH TOPOUCXOAUT (OPMUPOBAHHME 3HAHHI OCHOB
XUMHUYECKON HAYKH Kak 00JIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro IpeIMeTa COCTOMT B (POPMHPOBAHMM CHUCTEMBI XMMHUYECKHX
3HaHUN — BaXKHEUIIUX (AKTOB, MOHITUN, 3aKOHOB M TEOPETHUUECKUX IOJIOKEHUH,
JOCTYIIHBIX OO0OOIIEHHII MHPOBO33PEHUYECKOr0 XapakTepa, sSA3blKa HAYKH, B
OpUOOLIEHUM K HAyYHbIM METOJaM I[I0O3HAHWS IIPU HW3YYEHUU BEUIECTB U
XUMHUYECKUX peaklnid, B (POPMUPOBAHUU U PA3BUTHH [O3HABATEIbHBIX YMEHUH U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEIbHOM U y4eOHO-HCCIIEI0BATEIbCKON
NESTEIbBHOCTH, OCBOCHHM TNpaBUJ 0€30MacHOro OOpalleHHsl C BELIECTBAMHU B
ITOBCETHEBHOM KU3HH.

[Ipn M3yyeHMn XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMS BayKHOE
3HaYeHHUE NMPUOOPENU TAKUE LIETH, KaK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJaM TO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

— o0ecredyeHue yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHHUIO 00YyYarOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEpPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOM U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCI€ YMEHUU OOBACHITH M OICHUBATH SIBJICHUSA
OKPYXAaIOLEro MHUpA, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJyYCHHBIE NMPU H3YYECHUU
XUMHH, TPUMEHATh UX MPU pEHIeHHH NpoOJieM B TOBCEIHEBHOM JXU3HU U
TPYAOBOM IEATEIBHOCTH;

— (¢dopmupoBaHHe y OOy4YalOIIMXCAd T'YMAHUCTHYECKUX OTHOILICHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHUM I BBIPAOOTKH JKOJIOTHYECKHU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEGHHMS OOILEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY IpO(UisS U HAMpaBIE€HHOCTU AajbHEHIIEro
oOy4eHus.



OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaBisieT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HeJIeIN0), B 9 ki1acce — 68 4acoB (2 yaca B HEJICIIO).

COJEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU YEJNOBEKAa. XUMHS B CUCTEME HAYK.
Tena wm BemecTBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax MO3HAHMS B XUMHMH. UHCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMECeH.

ATOMBI U MOJIEKYJIbI. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (¢opmyna. BajaeHTHOCTH aTOMOB XUMHUYECKHUX 3IIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 4011 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
Macchl M 4YHCJIa CTPYKTYPHBIX €IuHMI] BemecTBa. Pacu€rsl mo Qopmynam
XAMHUYECKUX COCIUHECHUMN.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMHUYECKUX PEeAKIUi (COeTUHEHNs, Pa3I0KEHHUsI, 3aMEIeHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHW IMOCYIOMW, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu 0OpallieHus: ¢ JIabOpaTOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3nueckux CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAONIOACHUE
¢busnueckux (MJIaBJI€HUE BOCKA, TasHUE JbJa, pPAacCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCALMS BOJBI) U XMMHYECKUX (FOpEHHE CBEYH, NMPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCIIOTOM) SBJICHUI, HAOII0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakuuil (pasyioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
meau (11) mpu HarpeBaHuM, B3aMMOCHCTBHE Jkelie3a ¢ pacTBopoM coyi meau (11),
U3y4eHHE CMOCOOOB pa3JesieHHs CMeceil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, JUCTWLIALUA, XpoMarorpadus, TpOBeICHHE OYUCTKH MOBAPECHHON
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,



WJUTIOCTPUPYIOLIErO0 3aKOH COXPAaHEHUS MAcCChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(ILIapOCTEPKHEBBIX ).

BaxxHeillne npeacTaBuTe M HCOPraHUYECKHUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucmopon — anemMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoictBa (peakiuu ropeHusi). Oxcunabl. Ilpumenenne kucnopoaa. CrocoObl
MOJlyYeHHUs] KUCIOpoJa B JIabopaTOPUU M MPOMBIIUIEHHOCTH. KpyroBopor
KHciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIus KUCIopoaa.

TernoBoit »hdEeKT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOIO 3(pekTa, pazpylieHne 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKUEe ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
noxyuyeHus. KucnoTsl u comnu.

Monsipabiii 00bEM ra3oB. PacyéTsl M0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacepileHHble ¥ HEHACBIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B PacTBOpPE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Posp pacTBOpOB B mpupose M B KU3HU YesnoBeka. KpyroBopor BoAbl B Ipupoe.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunbl. Knmaccuduxanus
OKCHUJIOB:  cosieoOpa3yromue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Knaccudpukanuss ocHOBaHMM: INEIOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxarus xkucnor. Homenknarypa kuciot. Ousndeckue u
XHMHUYECKHE CcBOMCTBa KuCIOT. Psan aktuBHOocTM MetauioB H. H. bekerosa.
ITonydyeHue KUCIIOT.

Cosu. Homenknatypa cosieil. @U3M4ECKUe U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3YXE, MOJyUYCHHE,
coOupaHue, paclo3HaBaHWE W HW3YYEHHE CBOMCTB KHCIOpOJa, HaOIIOJeHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
NpeKpalleHus ropeHust (mokapa), O3HAKOMJICHHE C o00pas3llaMH OKCHAOB U
OMKMCAHWE WX CBOWMCTB, MOJYy4YEHUE, COOMpaHHe, PACIO3HABAaHUE U HU3YUYEHUE



CBOWMCTB BOJIOpo/a (TOpPEeHHE), B3aMMOACHCTBHE Bojopona ¢ okcuaoM menu (1)
(BO3MOXXHO HCIIOJIb30BAaHUE BUIACOMATEPHAJIOB), HAOIIOJACHUE OOpPA3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCIIOJb30BaHHWE  BHUJEOMATEpPUAIIOB),
uccieqoBaHe oOpa3lOB  HEOPraHMYECKUX BELIECTB PAa3IUYHBIX  KJACCOB,
HaO0JI0ICHUE U3MEHEHHUSI OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus oxcuga menu (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C MeETajulaMHu, peaklUWil HEeUTpalh3alud, MOJIYYEHHE HEPaCTBOPUMBIX
OCHOBAHUWM, BBITECHEHUE OJHOTO METa/la JAPYTMM U3 PacTBOpA COJU, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/lad M0 TeMe «BaXHEeWIne KIacChl HEOPraHMYEeCKHX
COCOUHECHUI.

Hepuoanueckuit 3axkoH u Ilepuoaumyeckas cucreMa XUMHYECKHX
ieMmeHToB JI. U. MenaeneeBa. CrpoeHue aroMoB. XHUMHYECKasi CBA3b.
OKuCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKK KIaCCUPUKAIIMU XUMHUUYECKUX dJIEeMEHTOB. [loHsaTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). IJIEMEHTHI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Teprnonnueckuii 3akoH. [lepuoanueckast cucteMa XUMUYECKUX AJIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonnas u  JJIMHHONEpUOAHAas  (OPMBI
[Tepuomuueckout cucrembl xumuueckux sneMeHToB /. M. MenneneeBa. [leprobl
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
IPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnbl. OnexkTponbl. CTpoeHue
AJEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepunonnueckoit cucremsl [[. . MenneneeBa. XapakTepuCTUKAa XHUMHUYECKOIO
AJIEMEHTA 10 €ro MnoJiokeHuto B [lepuognueckoi cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJdyca aTOMOB XHMHUYECKHUX DJJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IpynIiaM v NEPUOIaAM.

3nauenue [lepuoauueckoro 3axkoHa u [lepruoguyeckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
rpaXXJaHMH.

Xumudeckass cBsa3b. KoBajieHTHas (ToyisipHass W HEMOJISIpHAs)  CBSI3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchl OkucIeHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuui Ikcnepumenm:



U3ydeHue oOpasloB BEIIECTB META/UIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUJIPOKCUAA I[IMHKA C pPACTBOPAMHM KHUCIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiuy pas3ioKeHUs, COSTUHEHU).

Mescnpeomemnbnie ceasu

Peanuzanusi MeXOpeIMETHBIX CBSI3€M MpU W3YYEHHM XUMHM B & Kiacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1mMe ecTeCTBEHHO-HAYYHbIC MOHSATHUS: HAyYHBbINH (akT, TUIIOTE3a, TEOPHS,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJECHNUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEITb, SIBJICHHE.

@dusnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIBI, PAAUOAKTUBHOCTDh, MOJIEKYJA, DJIEKTPUUYECKUN 3apsjl, BELIECTBO, TEJIO,
00bEM, arperaTHoe€ COCTOSIHUE BEIIECTBA, ra3, PU3MUYECKUE BEIUYUHBI, €IUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKONIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KNIACC

BemecTBO U XMMHUYECKasl peaKUMs

[Teprnonnueckuit 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPUOJOB, Kalausl, Kaldblusi H HX
COCMHEHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PEUIETKUA U
BUJIa XUMHUYECKOMN CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIacCaM HEOPraHUYECKHUX
COEQMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiuys XuMAYECKUX peakiuii Mo pa3aIuIHbIM MMPU3HAKAM (TI0 YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUECKUE
YPaBHEHHS.

[Tonsitue o ckopoctu xumuueckon peakuuu. [lonsTue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusiX. [IoHsTHEe 0 rOMOTre€HHBIX U TeTEepPOreHHBIX



peakuusx. [lonsatue o xkaranuse. [lonstue o xumnueckom paBHoBecuu. DakTOPBHI,
BIIMSAIONIME HAa CKOPOCTh XMMHYECKOW PEaKIMU U TMOJOXKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKIUU. CocraBiieHue YpaBHEHHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONTUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHUYeCcKoi cBsizu. CteneHs aucconuaniu. CUIIbHBIE U CIIa0bIe SJICKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKuii HOHHOTO OOMeHa,
IIOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHUs peakuui. CBONCTBA KHUCIIOT,
OCHOBAaHMM U cCOJell B CBeTE€ TMPEACTaBICHUN 00 DIEKTPOIUTHYECKOM
nuccounanyu. KauectBeHHbIe peakiini Ha HOHBL. [[oHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEd W COJIeU
(BOBMOKHO  HCHOJIb30BAaHME BHUACO MaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TMPU3HAKU  TPOTEKAHMsS]  PEaklMid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu paslioKEHHUs, COSUHEHMS), paclo3HABAaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUE
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTasibl 1 MX coeIMHEHU S

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTENeHU okucieHus. CTpoeHue u (PU3NMYECKUE CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHMHUYECKME CBOWCTBA HAa IMpUMEpPE  XJIopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJ04YaMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa U XJOPOBOAOPOAA HA OPraHu3M 4YeJioBeKa. BakHeWlnme XJIOpUAbl U HX
HaXOXJICHUE B IPUPOJIE.

OOmas xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue n (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(PUKAIINN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUECKHE U



XUMUYECKHE CBOMCTBA. OKCHIIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinoTta, ¢uU3MYECKME H XUMHUYECKHE CBoicTBa (oOmMe Kak
NpEICTaBUTEN KiIacca KHCIOT M crneuuduueckue). XUMUUYECKHE pPEaKIIHH,
JeXalue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit kucnoThl. Cosii CEpHOI KUCIIOTHI, KAUECTBEHHAs! PEaKIIMs Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIUHEHHMSIMH cepbl (KHCIOTHBIE JOK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHUCICHHs. A30T, pacIpOCTPAHEHHE B MPUPOJE,
bu3nueckue U XuMHIecKue cBoiictBa. KpyroBopor azora B npupoje. AMMHUAK, €ro
(bu3MYecKre U XUMUYECKUE CBOMCTBA, OJy4yeHHuEe U npuMeHeHune. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBl aMMOHHS. A30THasi KHCIOTa, €€ MoJyuyeHue, (PU3NUecCKHue U XUMHUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTABUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMHUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JTOXKIIM, 3arpsi3HEHUE BO3/AyXa, NHOuYBbl U BonoéMoOB). docdop,
aloTponHeie Moaudukammu (ochopa, GU3MUECKHE W XUMHUYECKHE CBOWMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3MIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapaktepuctuka siemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTE€pHbIE  CTENEHH  OKHUCJIEHUS.  YTJEepoJ,  aJIOTPOIIHbIE
Moau(puUKalMM, pPAcIpOCTpaHeHWEe B MpuUpoae, (U3MUEeCKHMEe U XUMHUYECKHUE
cBoictBa. Ancopouusi. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
duznyeckne W XUMHYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIE OPTraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYeCKHue MpPOOJEeMBbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOTO TOTEIUICHUS KJIMMaTa, MMAPHUKOBBIN
addekrt. YronpHas KuciaoTa u €€ coyM, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
nojyyeHue U npumeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, INIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
OPOAYKTHI UX TepepaboTku (OeH3WH), UX pOJib B OBITY U MPOMBIILICHHOCTH.
[TonsiTe 0 OMOTOTUYECKU BAXKHBIX BEILIECTBAX: )XKHUpaX, OeJKax, yrieBogax — U uX
poJiM B JKH3HM 4YeJOBEKa. MaTepualbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCIMHEHUN.



Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJY4YCHHE U
npuMenenue. CoenuHeHuss KpeMHusi B mnpupoje. OOmue mpeacTaBieHUs 00
okcunie kpemaust (IV) u kpemuueBoi kucinore. CHIMKAThl, X UCIOJIb30BaHUE B
ObITYy, B MIPOMBIIIUICHHOCTU. BakHeliline cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, IIEeMEeHT, O0eToH, keye300eToH. [Ipobiembl 0e30MacHOro MCIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3OB HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOICHHUE MPU3HAKOB
WX TPOTEKAHMsI, OIBITHI, OTpaKalwlue (QU3NYECKHUe W XHMHUYECKHE CBOMCTBA
TaJOT€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOJb30BAaHUE BHUAEOMATEPUATIOB),
O3HaKOMJIEHHE ¢ oOpa3laMud XJIOpUAOB (TaJOT€HUJIOB), O3HAKOMIJICHHE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  MCHOJIb30BaHHE
BUJICOMATEPHUAIOB), HAaOIIOIEHNE Tpoliecca OOYIIMBaHuUs caxapa IoJ JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIIOTHI, MPOBEECHNE KaUeCTBEHHOW peaKIMu Ha CyJbdar-
WOH W HAOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3HMUYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HMX CcOeOTUHEHUH (BO3ZMOKHO HCHOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpeHUH, MoTyyeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, MpPOBEACHUE
KAUECTBEHHBIX PEaKUMid Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHne NMpU3HAKOB
UX MPOTEKaHMUsI, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3Y4YECHHE Mozenen
KPUCTAIUTMUECKUX pemETOK anmasa, rpaduta, (QyiaepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOra3a, MoJydyeHHe, COOMpaHue, paclio3HABAaHUE U U3y4YEHUE
CBOMCTB YTJIEKHCIIOTO rasa, MPOBEACHHE KaYeCTBEHHBIX peakiuil Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3az1a4 1o reme «BakHelIe HeMeTaluIbl ¥ UX COSIUHECHUS.

MeTtasiibl 1 MX COeIUHEHUS

OO0mmast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHuss B llepumogmueckon cucreme xumuyeckux siaemeHtoB . U.
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HanpspKeHUN MeTayuioB. OU3nYecKue U XMMUYECKHE CBOMCTBA MeTayuioB. O0mue
ciocoObl mosydyeHus MeTtayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
cocoObl 3amMThl UX OT Koppo3uu. CrutaBbl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.



[Ilenounsie meTamnpl: nonoxeHue B llepuoanueckon cucteMe XMMHYECKUX
sanemeHToB . 1. MenneneeBa, CTpoOeHHE MX aTOMOB, HAXOXJICHUE B IPUPOJE.
duznyeckne U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHno3emenbHbIE METAUIbI MarHuid MW KalbLMH: IIOJIOXKEHHE B
[lepnogmueckon cucreme xuMmuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJICHHUE B Ipupoie. PU3nYecKre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseimue coeauHeHUs Kaiblus (OKCUJ, THUIPOKCH, COJIH).
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIFOMUHUN: TIOJ10KeHUE B [leproindeckor CUCTeEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHHuE aToMma, HaxOXKICHHE B npupone. Puznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpPHBbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMHUHUSL.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMUYECKUX 3JEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaXOXAeHHWEe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTRA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHME ¢ oO0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UUYECKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTATOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBHUS OKCHIA
KIbIIUSI W HATpus C BOJOM (BO3MOYKHO HCIIOJIB30BaHUE BHJICOMATEPUATIOB),
UCCIIEIOBAHUE CBOMCTB XKECTKOW BOJBI, MpOLIECCa TOPEHUS KeJe3a B KUCIOPOJIe
(BO3BMOXKHO  KCMOJIb30BAaHME  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblUs, aIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), meau (11), HabGMFOIEHUE W ONMCAHUE MPOIIECCOB OKPAIINBAHUS
IJJaMEHH HWOHAaMU HATpWsi, Kalus U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THMAPOKCHUIA ATIOMUHUS
Y TUIPOKCHUIA IMHKA, PElIeHHEe SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxueime
METAJITBI K UX COSTUHCHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM KHU3HM YeEJIOBEKAa. be3omacHoe
WCIIOJIb30BaHNE BEILECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarouenh cpeanl (MpeaenbHasl AOMyCTUMast
KOHIIeHTpalus Bemlects, nanee — [1/IK). Ponp xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuueckuii IKcnepumenm:



u3ydyeHrne o0pasloB MaTepuaioB (CTEKJIO, CIUIABbl METAJIOB, MOJIMMEpPHBIE
MaTepHabl).

Mesicnpeomemmuwie céazu

Peanuszamus MexnpeaIMeTHBIX CBsS3€d NMpU H3Yy4eHHMM XMMHM B 9 Kiacce
OCYILECTBIISIETCSl 4E€pe3 HCIHOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAyYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKaluus, MEpUOJUYHOCTh, HAOIIOACHHE,
HKCIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJIEIb, SIBICHHUE, NapHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

duszuka: Marepus, aToM, OJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH]I,
U30TOIbI, PaJHMOAaKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUN 3apsii, MNPOBOJHUKH,
HOJyIPOBOJHUKH, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
peméTka, CruiaBbl, (U3MUECKUE BEIMYUHBI, CIUHUIBI U3MEPEHHS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorust: ¢orocunTes, npixanue, Oumocdepa, d3KOCHCTEMA, MUHEPAIBHBIC
y10OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbBIE MOPOJBI,
MOJIE3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBLI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHS MPOrPaMMbl OCHOBHOTO OOIIETo
oOpa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHUS XMMHUU B E€IUHCTBE y4yeOHOU H
BOCTIUTATEILHON EATEIHHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMA POCCUHCKUMU
COLIMOKYJIBTYPHBIMH W JAYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, TPHHSTHIMH B
o0IlIecTBe MpaBWIaMH M HOPMaMH TOBEACHUS U CIOCOOCTBYIOT THpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN O0yYaIOIIUXCSL.

JIM4HOCTHBIE  pe3yJdbTaThl  OTPaKalOT  TOTOBHOCTh  OOYYaOLIUXCS
PYKOBOJICTBOBATbCS ~ CUCTEMOM IMO3UTUBHBIX ILIEHHOCTHBIX OpHEHTAlMi |
pacimpeHue omnbITa JesTeNbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) maTpuoOTHYECKOT0 BOCTIUTAHNS:

[EHHOCTHOTO OTHOUIICHHSI K OTE€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HAydYHOMY HACIIEUI0, MOHMMAHUS 3HAYCHHS] XUMHUYECKOW HAyKd B KHU3HU



COBPEMEHHOTO OOIIECTBa, CMOCOOHOCTH BIAJIETHh JOCTOBEPHOU WH(pOpMAIUEH O
MEPEOBbIX JOCTUXKEHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:

MPEACTaBICHUS. O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEKINYHOCTHBIX
OTHOIIIEHU B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIEOBATEIbCKOM, TBOPYECKOM M JApyrux  BUAAX
JeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOM NE€ATENbHOCTH NpU
BBINIOJIHEHUU YYEOHBIX, TO3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Y4YEOHOU ESITEIBbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJECHHWE M TIOCTYNKH CBOUX TOBApUILEH C TMO3UIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW peakilvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM M COCTaBIISIOLINE
OCHOBY JIJI1 IOHUMAHMS CYIIIHOCTH HAYYHON KapTHUHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIC MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHU,
MO3HABATENIbHON, WH(DOPMAIMOHHOM M YHUTATEIbCKOM KYJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM palOThl C y4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKHUMH CpEJCTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOyYEeHHMIO M TMO3HAHWIO, JIOOO3HATEIbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3oBaHHIO, TPOEKTHOW U  HMCCIEIOBATEIHCKOU
NeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJbHEHIIIEM;

4) opmMupOBaHHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAKTHIECKOMY U3yUYeHUI0 TTpodeccrii 1 Tpyaa pa3aTudHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYJOBOH JEATENbHOCTH, B TOM YHCIIEC Ha
OCHOBE IMPUMEHEHHUs MPEJAMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIA BBHIOOD



WHAMBHUIYAIbHON TPACKTOPUH MPOJOIKEHHsI 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTIeIHOM TPOo(eCCUOHATBFHON IEATEILHOCTH U Pa3BUTH HEOOXOJUMBIX YMEHHM,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(HECCUOHATIBHOM CpenE;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH LEJIECO00Pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3emile, OCHOBE €€ CYIIECTBOBaHMS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHOro o0pasza KHU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(¢u3NYEeCKOMY M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IEHHOCTU COOJIOACHUS
paBUJI OE30MaCHOTO MOBEEHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyallMsIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH NPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHHH XUMUU, IJIS
penIeHus 3a1a4, CBA3aHHBIX C OKPYXKAIOLIEH PUPOIHON CPEON, I HOBBIIIEHUS
YPOBHSL ~ DKOJIOTMYECKOW  KYyJIbTYphl, OCO3HaHUS TJOOAJIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M MyTel HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHHUKATUBHOM M COLMAJIbLHON ITPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX PE3YNbTATOB BBIIEIAIOT 3HAYMMBIE JUIS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, TeopHus,
NPUHIUI, TUIIOTE3a, (DAKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JIPYTO€.), KOTOPbIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX HpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 3TUX NMpeAMETOB (OPMHUPOBATH MPEJICTABICHUE O LIETOCTHOM
HAyYHOW KapTHHE MHUpa, U YHUBEpCAJbHbIE yueOHbIE 1eHCTBUsS (IIO3HABATENbHbIE,
KOMMYHUKATHUBHBIE, PETyJISATHBHBIE), KOTOpbIE 0OECHeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO Yy4eOHOMH
NESATEIbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aeicTBuA:

YMEHUSI MCMOJIB30BATh NPHUEMBI JIOTMUECKOTO MBIIIJIEHUSI MPU OCBOEHUU
3HAHMI: PACKPBIBaTh CMBICI XMMHUYECKHX TMOHATUN (BBIAEHATh UX XapaKTepHbIE
NPU3HAKH, YCTAaHABIMBATh B3aHMOCBS3b C IPYTMMHU MOHATHSIMH), UCIOJIb30BATh
MOHSTUS JJI1 OOBSICHEHUS OTJCNIbHBIX (PaKTOB U SIBJICHUM, BBIOMPATh OCHOBaHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBIMBATh MPUUYMHHO-CIICACTBEHHbBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIE, NEIyKTUBHbBIC, 10 aHAJOTUN),
JieNaTh BbIBOJIbI M 3aKIIFOUEHHUS;

YMEHUE MPUMEHATh B IIPOLIECCE IIO3HAHMS MOHATUSA (MPEAMETHBIE U
METanpeIMETHbBIE), CUMBOJINYECKHUE (3HAKOBBIE) MOJIEH, UCIIOIb3yEMbIE B XUMHUH,



peo0pa3oBEIBATh MIHUPOKO MPUMEHSIEMbIE B XUMUHU MOJCIIbHBIC TIPEICTABICHUS —
XUMHYECKUI 3HAaK (CHMBOJI JJIEMEHTa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHYECKON PEaKIMHU — NMPU PEIIeHUH y4eOHO-TI03HABATENbHBIX 337a4, ¢ yU4ETOM
ATUX MOJEIBHBIX IMPEACTABICHUI BBIABIATh M XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUH,
BBISIBIIATH ~ OOITME  3aKOHOMEPHOCTH, IPUYUHHO-CJICACTBEHHBIC CBS3UM U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCAX U SIBJIICHUSIX.

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

YMEHHE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KAUYECTBE HMHCTPYMEHTA
MO3HAHUA, a TaKKe B KadyeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOPETEHNE ONbITa IO I[UIAHUPOBAHUIO, OPraHU3ALMH W TPOBEICHUIO
YUEHHYECKUX DKCIEPUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM Ipoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 pe3yJibTar, PopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 10 PE3yJIbTaTaM MPOBEAEHHOIO OIBITA, UCCIETOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HHGPOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TTOIYIaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIApHAsg JUTEpaTypa XUMHUYECKOIO COJEp’KaHUs, CIPaBOYHbIE
nocodbusi, pecypcbl MHTepHeTa), KpUTUUECKU OIICHUBATh MPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO MH(DOPMAITHIO;

yMEHUE TPUMEHSATh Pa3IU4HbIE METOJbl U 3aMpOoChl MPU TOWCKE U OTOOpE
uH(MOpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE ONBbITA B
0o0JlacTU  MCMOJIb30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOSATENILHO BHIOMPATh ONTUMAIBHYIO (pOopMy TIpeACcTaBICHUS HHPOPMAIINH U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4d HECJIOKHBIMU CXEMaMH, Jrharpammamu,
npyrumu popmamu rpaduKi ¥ KX KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpoBaTh B Ipolecce Yy4eOHOH U
MCCJIEIOBATENLCKON JEATEILHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIITUICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTa HA COCTOSIHHE OKPYXKAKOWIEH MPUPOJHOU
Cpellbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJe Juaiora W (Wih) JIUCKYCCHUHU) TIO
CYLIECTBY  OOCYXJaemMoill  TeMbl, (OpPMYIUPOBATH CBOU  NIPEIJIOKCHHUS
OTHOCHUTEJILHO BBIMOJIHEHUS TPEAJIOKEHHON 3aa4H;



YMEHHSI  MOPEACTABIATH  IOJYYEHHbIE  pPe3yibTaThl  [O3HABATEIbHOM
JEITEIbHOCTH B YCTHBIX M IIMCBbMEHHBIX TEKCTaX; JeNaTh MPE3CHTAUIO
pPE3YyJAbTATOB BBHIMIOJTHEHUS XUMHUYECKOTO SKCIEpUMEHTa (JIabOpaTOPHOrO OMbITA,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTpYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MMO3HABATEIbHOW W MCCIEAOBATENBCKOM  JIEITEIBHOCTH MPU  PELICHUH
BO3HUKAIOIIMX MPOOJieM Ha OCHOBE Yyu€Ta OOLIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbDY, KOOpPJIUHAIUSA
COBMECTHBIX JEHCTBHUI, OINpENCICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHUE CaMOCTOATENBHO OIPEICIATh LEIH ACATEIbHOCTH, IUIAHUPOBATD,
OCYIIECTBJISATh, KOHTPOJIUPOBATh U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATEIbHBIX 3a7]a4, CAMOCTOATEIIBHO COCTABIATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEWCTBHM TIPA BBINOJHEHUM 33aJaHAM C YYETOM
MOJYYEHUs] HOBBIX 3HAHUU 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIIMIX,
OLICHUBATh COOTBETCTBHUE IOJIYYCHHOTO PE3yJbTaTa 3asBICHHON IIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbl€ B YCIOBUU 3aJaHUMN.

HNPEIMETHBIE PE3YJIBTATBI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 00s3aTEIBHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIOCOOBI
JIeWcTBUM, crnermuduuecKkue g TPeAMETHOH o01acTh  «XHUMHS», BB
JNESITEIbHOCTH 1O  TOJYYEHUIO HOBOTO  3HAHWS, €ro HWHTEPIpPETalNH,
npeoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K xoniy oOydenus B 8 kiiacce nmpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHSATHI: aTOM, MOJIEKYJa,
XMMHWYECKUN HJIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO dJIEMEHTAa B COCIMHEHUHN, MOJISIPHBIN 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPUIATEIBHOCTh, CTEMNEHb
OKHCJICHUS, XUMHYECKasi peaKuus, KiacCUuPUKAUs peakiuil: peakiuu
COCOVMHEHUS, PEAKLIHH PA3JIOKECHUS, PEAKUUU 3aMELICHUS, PEaKUnuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUYECKHUE PEAKIINH, TETUIOBOM I (HEKT peakinmy,
AP0 aTOMa, JJIEKTPOHHBIM CIIOM aroma, aToOMHas OpOWTallb, PamUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA U HEMOJSpPHAs KOBAJICHTHAs CBA3b,



WOHHAs CBS3b, MOH, KATMOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(IpolLieHTHAs! KOHIICHTPAIUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUU BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

OTIPEIENSITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHCHUSX,
CTENIEHb  OKUCIEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAUMHEHUW 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAasT W HOHHAas) B
HEOPTaHUYECKUX COCAMHEHUSX;

packpeiBath cmbicha [lepuommueckoro 3akona [[. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT MX MojoxxkeHus B Ilepuogmyeckoid cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOrajpo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMBbl XHMMHYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymma)y, mansie u
OOJIbIIIE TIEPUOJIbI, COOTHOCUTh OOO3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabnune «llepuonuueckass cucteMa XumMudeckux »syemeHtoB J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sApa, 001Iee YUCiIOo dIEKTPOHOB
U pacrpeieieHHe X MO0 SJEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YHMCIy U COCTaBY YYacCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TETIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX Kaue€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITH  OTHOCUTEJBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEILECTB, MAaCCOBYIO [OJII0 XHMHMUYECKOTO »3JIeMEeHTa 1o ¢opmyre
COEJIMHEHHS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, TPOBOJUTDH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

MPUMEHSITh OCHOBHBIE OINEpAlMM MBICIUTENBHON JAEATEIbHOCTU — aHaJu3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMAaTHU3aluio, KiIacCU(PHUKAIIUIO,



BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JJISI M3YyYCHHsI CBOMCTB
BCIIECTB M XHWMHUYECKHX PpEaKIMi, EeCTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUSA — HAOJIOJCHWE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIECPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

ClIeIOBaTh  TpaBWJaM  I[OJIb30BAHHUS  XMMHYECKOW  TIOCYyIOH |
7abopaTopHBIM  00OpYIOBaHHWEM, a TaKXe TMpaBUjiaM OOpalIeHusl C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB TIO0 TOJYyYEHHUI0O W COOMpPaHUIO
ra3o00pa3HbIX BEMIECTB (BOJAOPOJAa ¥ KHCIOpPOJAa), TPUTOTOBICHUIO
pacTBOPOB C ONPEAECTEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYECH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;makmyc, heHondTanent, METUIOPAHXK U APYTHE).

K koniy oOyueHus B 9 Kkiacce npeMeTHbIe pe3ysIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOLIUXCS YMEHHUIA:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKUX TOHSATHUNA: XUMHUYECKUM
AJIIEMEHT, aTOM, MOJEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATENIBHOCTD, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasl CBs3b, TEIUIOBOU 3P deKT
peakuuu, MOJIb, MOJSPHBIA  00BEM,  paCTBOp,  DIIEKTPOJIMUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAS JTUCCOLMAINS, PEAKUUH HOHHOIO
oOMeHa, Karauu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMbIE PEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCJIEHWE W  BOCCTAHOBJICHHE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METajuIMyecKasi), KpHUCTAJUIMYEcKass peméTka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, MpeAeiabHO IOMyCTUMAas
koHueHrpanus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSITh ATU TTOHSTHUS MPU ONMKUCAHUH BEIIESCTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJI COCTaBJICHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONpENIENATh BAJIGHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSX Pa3IMYHOrO COCTaBa, MPUHAIICKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJIACCY COEIUWHEHUN Mo ¢opmyrnam, BHJ XUMHUYECKOU
CBA3M (KOBAJECHTHAs, WOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCMHEHMSIX, 3apsA] HOHA MO0 XMMHUYECKOH (hopmyre, XxapakTep Cpeasl B
BOJHBIX PAaCTBOpPAaX HEOPraHWYECKUX COECIWHEHHH, THUI KPUCTAITMYECKOM
PELIETKN KOHKPETHOT'O BEILIECTBA;



packpeiBath cmbich Ilepumoamueckoro 3akona [[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHMMAaHHUE: OIKCHIBATh W XapaKTepu30BaTh
tabnmmunyio Gopmy [leproamueckoid CUCTEMBI XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaueHUs, KOTOpPhIE HMEIOTCS B TIEPHOJUYECCKON TalmuIEe, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (cocTaB M 3apsia  sApa, o0OIlee 4YUCIO DJIEKTPOHOB U
pacmpesiefieHie HUX IO DJJIEKTPOHHBIM  CJIOSM), OOBSCHATH OOLIUe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPTraHWYECKUE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEMEHEW OKHUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(UUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIHX
XAMHUYECKUX PEAKIUN;

COCTaBJIAITh YPABHEHUS DJEKTPOJIUTHUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIMA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca ATUX PeaKIuii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOECHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKHX MPEBpAlICHUNA B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYUCIISITH  OTHOCUTEJBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJIFO XHUMHUYECKOTO »JJeMeHTa 1o dopmylie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

cOOJII01aTh rpaBuia MOJIL30BaHUS XUMHUYECKOHN MOCY101 u
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe TNpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU 1O BBINOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TMOJIYyYCHHUIO W COOUpPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);



NPOBOJNWTh  PCAKIUH, IOATBEPXKIAMOIINEC  KAYSCTBEHHBIH  COCTaB
pa3IMYHBIX BEIISCTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPHI-, OPOMUI-,
nonua-, kapOonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYCHHBIX METAJIOB, NMPUCYTCTBYIOIIHME B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

IIPUMEHSATH OCHOBHBIE OIEPAIIUH MBICIUTEILHOW NEATCIPHOCTH — aHAJIN3
U CHHTE3, CpaBHECHHE, OOOOIICHHWE, CHCTEMAaTHU3AINIO, BBISIBICHHUC
PUYHHHO-CJICJACTBCHHBIX CBS3€d — JUIA M3y4YEHHUS CBOWCTB BEIICCTB U
XUMHUYCCKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIE METOABI IIO3HAHUSA —
HAOJFOICHUE, M3MEpPEHUE, MOJICIHPOBAHUE, DKCIICPUMEHT (pCalbHBIA H
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumeHoBaHue pa3jieioB u KoJunvecTBO 4yacoB duekTpoHHbIE (LM (POBbLIE)
n/n TeM MPOrpaMmabl Bcero KourtpoJabHbie IIpakTHyeckune o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pasnen 1. [lepBoHayaibHble XUMHYECKHE OHATHS
11 XuMmust — BakHast 00J1aCTh 5 2 bubnunorexa LIOK
€CTECTBO3HAHUS U https://m.edso0.ru/7f41837c
MPAKTUYECKOU JeATETbHOCTH
YeJI0BeKa
1.2 BemecTBa 1 XuMH4eckue 15 1 bubmnoreka IIOK
peakuuu https://m.edso0.ru/7f41837c
Hroro o pazneny 20
Pa3nen 2. BaxkHeiime npeacTaBuTe M HEOPraHMYECKUX BelleCTB
2.1 Boznyx. Kucnopog. [lonsitue 6 bubnmnorexka HOK
00 okcuaax https://m.edsoo.ru/7f41837c
2.2 Bogopoa. Ilonsitue o kucinorax 8 1 bubnmnorexka HOK
U COJISIX https://m.edso0.ru/7f41837c
2.3 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [JOK
OCHOBAHMSIX https://m.edso0.ru/7f41837c
2.4 OCHOBHBIC KIIACCHI 11 1 1 bu6nuorexa [IOK
HEOPraHWYECKUX COCTMHEHUN https://m.edso00.ru/7f41837c
Hroro no paszneny 30

Pa3nean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBHTEIbHbIC PEAKIIUN

3.1 [lepnonnueckuil 3aK0H 1 7 bubnuoreka [JOK
[Iepuonnueckas cucrema https://m.edso0.ru/7f41837c
XAUMHUYECKUX djiemMeHToB /I, 1.

MenpeneeBa. CTpoeHne aroma

3.2 XuMHYECKas CBA3b. 8 2 bubanoreka LJOK
OKuCIUTENBHO- https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIBHBIE PEAKITUU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Wroro no pazueny 15 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
PezepBHOE Bpems 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 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
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

8 KJIACC
Ne Tema ypoka KoJsnyecTBo 4yacoB Hara JJIeKTPOHHbIE
n/n Bceero Kourpoabubie | IIpakTuyeckue | H3y4dyeHus | uudposblie
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl
1 [Tpeamet xumun. Poias XuMuM B )KU3HU 1 bu6mmoreka [IOK
yesioBeka. Tea u BenecTna https://m.edsoo.ru/ff0d210c
2 [lousTHE O METONAX TO3HAHUSA B 1 bu6mmoreka [IOK
XUMUU https://m.edsoo.ru/ff0d227e
3 [IpakTudeckas padora Ne 1 «IIpaBmia 1 bu6mmorexa [IOK
paboTHI B 1aOOPaTOPUU U IPUEMBI https://m.edsoo.ru/ff0d23dc
oOpaitieHus ¢ 1abopaTOpHBIM
000py/IOBaHUEMY
4 Yucteie BemecTBa u cMecH. CriocoObl 1 bu6mmoreka [IOK
pasjiesieHus: cMeceit https://m.edsoo.ru/ff0d26ca
5 [TpakTudeckas padora Ne 2 1 bubnuorexa [JOK
«Paznenenue cmecei (Ha mpumepe https://m.edsoo.ru/ff0d28c8
OUYMCTKH OBapEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1eMEHTHI. 3HAaK! 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie u cnoXHBIE BELIECTBA 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0d2aéc
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0d2d50
10 3aKO0H ITOCTOSHCTBA COCTaBa BEIICCTB. 1 bu6mmoreka [JOK
Xumunueckas popmyina. BageHTHOCTh https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHUYECKHUX JIEMEHTOB
11 OTHOCHTENbHAS aTOMHAs Macca. 1 bu6mmoreka [IOK
OTtHocuTenbHASI MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr0 1 bu6mmorexa [IOK



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
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https://m.edsoo.ru/ff0d323c

3JIECMCHTA B COCAMHCHNHU

https://m.edsoo.ru/ff0d350c

13 KoaungecTBo BemecTBa. MoJib. bubmuorexa [JOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230

14 ®usnuecKue 1 XUMHUUECKHUE SIBJICHUS. bubnmoreka [JOK
XuMH4ecKas peakius https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku U ycaoBusl IPOTEKaHUs bubnmoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnmoreka [JOK
XUMUYECKUE YPaBHECHUS https://m.edsoo.ru/ff0d3b88

17 Brruucnenust KoaudecTBa, MacChl bubnuorexa [JOK
BEILECTBA [10 YPABHEHUSIM XUMUYECKUX https://m.edso0.ru/ff0d5708
peaxkuuii

18 Krnaccudukanus XuMHYECKAX peaKnii bubnuorexa [JOK
(coemuHeHus, pa3IoKeHHUSI, https://m.edsoo.ru/ff0d3f34
3aMeNIeHus, 0OMeHa)

19 M. B. JIoMOHOCOB — y4€HBIii- bubnuoreka [IOK
sHIMKIOoNeAuCT. O6001IEeHNE U https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3alHsl 3HAaHHUH

20 KonTponbnas padota Nel o teme bubnnorexka [JOK
«BemecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290

21 Boznyx — cmecs razos. Coctas bubnnorexka [JOK
Bo3ayxa. Kucimopon — aneMeHT u https://m.edsoo.ru/ff0d448e
npoctoe BeniectBo. O30H

22 du3nyecKkrue U XUMUYECKHE CBOMCTBA bu6mmoreka [JOK
KHCII0po/ia (peakluy OKUCIIEHNUS, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax

23 CriocoO0BbI MOTy4IeHHS KHCIIOPO/Ia B bubmmoreka [JOK
1ab0paToOpUu U MPOMBIIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
ITpumenenue kucaopoia

24 TennoBoii 3 pexT xumudeckon bubnmnoreka [JOK
peaKkuu, MOHIATHE O https://m.edsoo.ru/ff0d4790
TEPMOXUMHUYECKOM ypaBHEHUH, IK30- U
SHIOTEPMHUCCKHUX PEAKITHSIX

25 TonnuBo (HeTh, yroiab U METaH). bubnnoreka [JOK



https://m.edsoo.ru/ff0d350c
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3arpsi3HEHUE BO3/yXa, CIIOCOOBI €T0
MPEA0TBPALCHUS

https://m.edsoo.ru/ff0d4c4a

26 [TpakTrueckas padora Ne 3 o Teme bubmuorexa [JOK
«[lomyuenne u cobnpanue KUCIOPOAA, https://m.edsoo.ru/ff0d4ae2
M3YYEHHUE €r0 CBOWCTBY

27 Bonopon — anemMeHT u rpoctoe bubnmoreka [JOK
BenecTBo. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo

28 ®du3nuecKue U1 XUMUUECKHE CBOMCTBA bubnmoreka [JOK
Bojlopoia. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 [TonsiTHE O KUCIIOTAX U COMAX bu6mmoreka [IOK

https://m.edsoo.ru/ff0d50d2

30 CniocoObI moy4eHus BOAOPOia B bu6mmoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0

31 [TpakTiueckas paborta Ne 4 o reme bubnnoreka [JOK
«Ilony4yenue u cobupanue BoAOpoOJa, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOWCTBY

32 MoutsipHbiii 006EM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e

33 Brruucnenus o0b€Ma, KOTU4YeCTBa bubnuoteka [JOK
BEIIECTBA ra3a [0 €ro U3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA WJIK 00BEMY

34 Breruucnenns o0EMOB Ta30B 10 bubmuorexa [JOK
YPaBHEHMIO PEAKIIMHA HA OCHOBE 3aKOHA https://m.edso00.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B

35 du3nyecKre 1 XMMUYECKHue CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [Tonstue 00 bubmuorexa [JOK
VHJIUKATOpax https://m.edsoo.ru/ff0d59e2

37 Bona kak pactBoputens. HachieHHbIE bubnmoreka [JOK
Y HEHACBIIICHHBIE PACTBOPHI. https://m.edso0.ru/ff0d5b40
MaccoBasi 10Jis BeIIECTBAa B paCTBOPE

38 [TpakTudeckas padorta Ne 5 o Teme bubmmoreka [JOK

«IIpuroroBiieHne pacTBOpoOB C
onpeeaEHHON MaCCOBOM JT0JIEH

https://m.edsoo.ru/ff0d5eba
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paCTBOpéHHOFO BEIICCTBa»

39 KonTponsHas padora Ne2 o teme bubnmoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcuppl: cocTaB, KiacCU(UKAIINS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [TomydyeHue 1 XMMHYECKHE CBOMCTBA bubnmoreka [JOK
KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoOBaHUS: COCTaB, KJIacCCU(PUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TomyueHnue U XUMHUYECKUE CBOKCTBA bubnuoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kiaccudukanus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TomydyeHue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2

46 Conu (cpennue): HOMEHKIATypa, bubnuorexa [JOK
CIOCOOBI TOTYYEHUS, XUMHUYECKHE https://m.eds00.ru/00ad9474
CBOMCTBA

47 [TpakTuueckast pabota Ne 6. Pemenue bubnmnorexa [JOK
SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX
COCTUHEHUIN)

48 ['eneTnyeckas CBA3b MEXAY KJIaCCaMU bubnunorexa [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50

49 O06o0meHre U cucTeMaTr3aIus 3HaHUH bubmuorexa [JOK

https://m.edso00.ru/00ad9ch2

50 Kontponbnas pabota Ne3 mo teme bubnuotexa [JOK
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9ela
coenquHeHni"

51 [lepBble MOMBITKU KIaCCU(PHUKAIIMN bubnuorexa [IOK
XAMHYECKHX 3J1eMEHTOB. [loHsiTHE O https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX dJIEMEHTOB

52 [Tepuoanueckuii 3aK0H 1 bubnnoreka [JOK
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[Tepuonnueckas cucTeMa XMMHYECKUX
sanemenToB /I. 1. Meneneera

https://m.edsoo.ru/00ada52c

53 [Tepuonpl, rpymmbl, TOATPYIIITHI bubmuorexa [JOK
https://m.edsoo.ru/00ada52c
54 Ctpoenue atromoB. CocTaB aTOMHBIX bubmuorexa [JOK
anep. N3oTomnsl https://m.edsoo.ru/00ada342
55 CTpoeHue AIEKTPOHHBIX 000JI0YCK bubnmoreka [JOK
aToMOB 3JieMeHTOB [leproanueckoit https://m.edsoo.ru/00ada6bc
cucremsl J[. 1. Menpaeneesa
56 XapakTeprucTuKa XUMHYECKOTO bubnnoreka [JOK
AJIEMEHTA 110 €ro MOJIOKEHUIO B https://m.edsoo.ru/00ada824
ITepuoauueckoii cucreme /1. U.
Menpeneena
57 3nayenue [leproanyueckoro 3akoHa bu6mmoreka [IOK
JUISl pa3sBUTHS HayKH U npaktuku. J[. W. https://m.edsoo.ru/00ada96e
MenpeneeB — yu€HbIH, EAAror u
TrpaXTaHUH
58 PesepBHblii ypok. O60011eHNE U bu6mmoreka [IOK
CUCTeMAaTH3alusl 3HaHUH / https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoBepoyHas paboTta
59 KontponbHas padota Ne4 o teme bubnuoteka [JOK
«CTtpoenne aroMa. XUMUYECKAsI CBSA3bY https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi pabota
60 DNEKTPOOTPULIATEIBHOCTh AaTOMOB bubnuoreka [IOK
XAMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 Honnas xuMmuaeckas CBA3b bu6mmoreka [JOK
https://m.edsoo.ru/00adac34
62 KoBanenTHas nonsipHas XuMuuecKkas bubnnorexka [JOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HEMOsIpHAS XUMUYECKas bubnuotexa [JOK
CBS3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS bubnuotexa [JOK
https://m.edsoo.ru/00adae28
65 OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC bu6mmoreka [JOK
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peaxkuu https://m.eds00.ru/00adb076
66 OKHCITUTENN U BOCCTAHOBUTEIN 1 bubnmoreka [JOK
https://m.edso0.ru/00adb076
67 PesepBHeiit ypok. O600IICHHE 1 1 bubnmoreka [JOK
CHUCTEeMaTH3allMsl 3HaHUH 110 TEME https://m.edso0.ru/00ad9ch?2
«Ctpoenne aroma. XUMUYECKasi CBS3h)
68 PesepBueiit ypok. O600ICHHE 1 1 bubnmoreka [JOK
cHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Ne Tema ypoka KoJsnyecTBo 4yacoB Hara JJIeKTPOHHbIE
n/n Bceero Kourpoabubie | IIpakTtuyeckue | H3y4dyeHus | uudposblie
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl

1 Ilepnonnueckuit 3aK0H. 1 bubmumorexa [IOK
[Tepuonuueckas cucrema https://m.edsoo.ru/00adb59e
XUMHUYECKUX dieMeHToR /1. .
Menpeneena

2 3aKOHOMEPHOCTU B U3MEHEHUH 1 bubnuorexa [JOK
CBOMCTB XMMUUYECKHX AJIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX NEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHWYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl XUMHYECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6

5 Kontponbnas padota Nel o reme 1 1
«[ToBTOpEHue u yrnyOiaeHue 3HaHHA
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay

6 Knaccugukanus XxumMmmuaeckux 1 bubnuoreka [IOK
peakuil Mo pa3JInyHbIM NIPU3HAKAM https://m.edsoo.ru/00adbch0

7 [loHsiTHE O CKOPOCTH XMMHYECKOU 1 bubnmnorexa [JOK
peakuuu. [ToHsITHE O TOMOTE€HHBIX U https://m.edsoo.ru/00adbe9a
TETEPOre€HHBIX PEaKIMIX

8 [ToHsiTHE O XMMUYECKOM 1 bubnuoteka [JOK
paBHOBecuH. DaKTOPBI, BIUAIOIIUE https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUUYECKOU PEaKIINU U
MOJIOKEHNE XUMUYECKOTO
paBHOBECHSI

9 OKuUCIUTENTbHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 37IEKTPOIUTUUECKON 1 bubnmnoreka [JOK
mucconuanyi. CUIbHBIE U CIa0bIe https://m.edsoo.ru/00adcd68
SJIEKTPOJIUTHI
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11 Honnble ypaBHEHHUsI peaKIuit bubmuorexa [JOK

https://m.edsoo.ru/00add448

12 XHUMUYECKHE CBOMCTBA KUCIOT B bu6mmoreka [IOK
OCHOBAaHMH B CBETE IIPEICTABICHUN https://m.edsoo.ru/00add5d8
00 IIEKTPOIUTUUECKON
JMCCOIMALTIHT

13 XHUMUYECKHE CBOKMCTBA COJICH B CBETE bu6mmoreka [IOK
MIPEJICTaBICHUH 00 https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUYECKOM TUCCOLUAIIUU

14 [TonsTre o ruaponuse conen bubnnorexa [HOK

https://m.edsoo.ru/00add9d4

15 O00011IeHNE U CUCTEMATU3AIUS bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. bubnnoreka [JOK
«Pemienne 3KCIepuMEHTAIbHBIX https://m.edsoo.ru/00addbfa
3a1au»

17 KonTponbnas padorta Ne2 o teme bubnnorexa [HOK
«INEKTPOIUTUYECKAS TUCCOLIUAIINS. https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIMU B PACTBOPAX)

18 OO11ast XxapaKTepUCTHKA raJIoreHOB. bubnuoreka [IOK
XUMHUYECKUE CBOICTBA HAa IPHUMEpPE https://m.edsoo.ru/00addfe2
xJiopa

19 XnopoBoaopoa. ComnsiHas KUCIOTA, bu6mmoreka [JOK
XMMHUYECKHE CBOWCTBA, MTOJIy4EHHE, https://m.edso0.ru/00ade104
IIPUMEHEHHE

20 [IpakTuueckas padora Ne 2 o teme bubnnorexka [JOK
«IlomydeHue COnTHON KUCTIOTHI, https://m.edsoo.ru/00ade348
H3y4YECHHUE €€ CBOMCTBY»

21 Brruncnenus no ypaBHEeHUsAM bubnuoreka [IOK
XUMHYECKUX PEAKIUH, €CITU OJUH U3 https://m.edsoo.ru/00ade488
peareHToB J1aH B U30bITKe

22 OO61as xapakTepuCTUKa 3JIEMEHTOB bubnnorexa [JOK
VIA-rpynisl https://m.edsoo.ru/00ade64a

23 AnioTponHble MOIU(UKALIUN CEPHI. bubnnorexa [JOK
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Haxoxnenue cepbl 1 €€ coeTMHeHUN
B IIpUpoOJie. XMMHUUYECKHUE CBOMCTBA
cepol

https://m.edsoo.ru/00ade64a

24 CepoBoaopo/1, CTpOCHHE, bubnmoreka [JOK
(hbU3UYECKHe U XMMHUYECKHUE CBONCTBA https://m.edsoo.ru/00ade802

25 Oxcunst cepbl. CepHast KHCIIOTA, bubnmoreka [JOK
(bU3UYECKHEe U XUMHUYECKUE https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE

26 XHUMHYECKHUE PEAKINH, JICKAITUE B bu6mmoreka [IOK
OCHOBE IPOMBILIUIEHHOT'0 crioco0a https://m.edsoo.ru/00adec8a
MOJIyYEHUSI CEPHOI KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeabl COeTMHEHUIMU
cephl

27 Brraucnenme MaccoBOM JOIH BBIXOJA bu6mmoreka [IOK
IIPOJYKTA PEAKIINKU https://m.edsoo.ru/00adec8a

28 OO01as xapakTepucTUKa SJIEMEHTOB bubnnoreka [JOK
VA-rpynmnsl. A30T, https://m.edsoo.ru/00adeeab
pacmipocTpaHeHue B MPUPOJIE,
(bu3nYecKre U XUMUICCKIE CBOHCTBA

29 AMMHuak, ero puznueckue u bubnunorexa [JOK
XMMHYECKHE CBOMCTBA, ITOJIyYCHUE U https://m.edso00.ru/00adf004
MIPUMEHEHNE

30 [IpakTuueckas padbora Ne 3 mo Teme bubnunorexa [JOK
«IlonydyeHne aMmmuaka, U3y4eHue ero https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubnuoteka [JOK
XMMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306

32 Hcnons3oBanre HUTPATOB U COJIEH bubnuorexa [JOK
aMMOHUS B KQU€CTBE MUHEPAIIBHBIX https://m.edsoo.ru/00adf518
ynobpenuil. Xumuueckoe
3arpsi3HEHUE OKPYKAIOLIEH cpe/ibl
COCMHEHUSIMH a30Ta

33 ®docop. Oxeun docdopa (V) u bubnnoreka [JOK
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dbochopnas kucnoTa, PU3NIECKHUE U
XUMHYECKHE CBOICTBA, MOJIYICHUE

https://m.edsoo.ru/00adf68a

34 Hcnons3oBanue pocdaros B bubmuorexa [JOK
Ka4yecTBE MUHEPAIbHBIX y10OpEHUH. https://m.edsoo.ru/00adfc20
3arpsi3HEHUE NPUPOTHON Cpeibl
dbocharamu

35 VYriepon, pacnpocTpaHeHHE B bubmuorexa [JOK
npupoje, Gu3nIecKkue 1 XUMHIECKUE https://m.edsoo.ru/00adfd9c
CBOMCTBA

36 Oxcunel yriaepona, ux Gu3nveckue u bubmmoreka [JOK
XUMHUYECKHUE CBOKCTBA. https://m.edsoo.ru/00adfebe
DKoJoru4eckue npoOIemsl,

CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37 VYronbHast KUCIOTA U €€ CONn bubnuorexa [JOK

https://m.edso00.ru/00ae006¢c

38 [IpakTuueckas pabora Ne 4 o Teme bubnnoreka [JOK
"[losrydeHue yrieKuciioro rasa. https://m.edsoo.ru/00ae027e
KauecTtBenHnas peakuus Ha KapOoHaT-
noH"

39 [TepBoHayanbHbBIE MTOHATHUS 00 bubnmnorexa [JOK
OPraHMYEeCKHUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COEJIMHEHMSIX yriepo/ia

40 Kpemuwnii u ero coemuueHust bubnuoteka [JOK

https://m.edso00.ru/00ae080a

41 [IpakTuueckas pabora Ne 5. Pemenue bubnunorexa [JOK
AKCIEPUMEHTAIBHBIX 337a4 M0 TEME https://m.edso0o.ru/00ae0bf2
«BaxHeume HeMeTaJlIbl U UX
COCTMHEHUS

42 KonTponbnas padota Ne3 mo Teme bubnmoreka [JOK
«BaxHeimme HeMeTaJTbl U UX https://m.edsoo.ru/00ae0e18
COCTTUHEHUS

43 OO6m1ast xapaKTepruCTUKa XUMUUECKHIX bubmuotexa [JOK

3JIEMEHTOB — METAJLIOB.
Meramnueckas CBSI3b U

https://m.edsoo.ru/00ael103e
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MeTaJUIMYeCcKasi KpucTauInuecKas
pemérka. PU3nYECKUe CBOMCTBA
METaJUJIOB

44 XUMUYECKHE CBOMCTBA METAJITIOB. bubmuoreka [JOK
DIIEKTPOXUMHUYECKUH P https://m.edso0o.ru/00ae1156
HaIpsHKEHNUN METaJUIOB

45 OO6mmwme crmocoOb! MOTyYeHUS bu6mmoreka [IOK
MetaiuioB. CriiaBel. Beraucienus mo https://m.edso0.ru/00ae1156
YpaBHEHUSAM XUMUYECKHUX PEAKIINH,
€CIIM OJIUH U3 PEareHTOB COJICPIKHUT
pUMecH

46 [TonsiTHe 0 KOPPO3UM METAIIIOB bubnuorexa [JOK

https://m.edsoo.ru/00ae1278

47 [I{emo4HbBIC METAIIBI bubnnoreka [JOK

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

48 OKcuIbI M TUAPOKCUIBI HATPUS U bu6mmoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2

49 [lemouHO3eMeIbHBIC METAILIBI — bubmuorexa [JOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ae15e8

50 Baxnerime coeuHEHUs KaablIHs bubmuorexa [JOK

https://m.edsoo.ru/00ae15e8

51 O06o001meHre U CHCTEMaTH3aIIHs
3HaHUH

52 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bu6mmoreka [IOK
YCTPaHEHHUs https://m.eds00.ru/00ae1886

53 [TpakTrueckas padota Ne 6 o Teme bubnuotexa [JOK
"YKEcTKoCTL BOABI M METOJEI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHHs"

54 AmoMuHUI bu6mmoreka [JOK

https://m.edso0.ru/00aelc64

55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnuorexa [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64

56 Kenezo bubmmoreka [JOK

https://m.edsoo0.ru/00ael1d86
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57 OKcuIbl, THIPOKCHIIBI U COJIM JKeye3a 1 bu6mmoreka [IOK
(1) u »xene3a (111) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe U cUCTEMaTU3 AU 1
3HAHUU
59 [IpakTrueckas padota Ne 7. Pemenue 1 bubmuorexa [JOK
3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME https://m.edsoo.ru/00ae3de8
«Baxunennme MeTauibl 1 UX
COCITUHEHUS
60 Breruucienus mo ypaBHEHUSIM 1 bubmuorexa [JOK
XUMHUYECKUX PEAKIUi, €CIIM OJUH U3 https://m.edsoo.ru/00ael750
peareHToB J1aH B U30BITKE UITU
COJICPKUT TIPUMECH. Beraucienus
MaccOBOM JOJIH BBIX0JIa MPOAYKTA
peaknuu
61 O000I11IeHIE U CUCTEMATU3AIUS 1
3HAHUU
62 KonTponbnas padota Ne4 mo teme 1
«BaxHenmme MeTaibl 1 uX
COCJTUHEHUS
63 BemectBa u Mmarepuasi B 1 bubnuotexa [JOK
IOBCETHEBHOW JKU3HHU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE 1 bubnuoreka [IOK
OKpY>Karollen cpeJibl https://m.edso0.ru/00ae4270
65 Ponb xumuu B perieHnn 1 bubnuoreka [IOK
9KOJIOTMYECKUX MPOOIeM https://m.eds00.ru/00ae4270
66 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o011eHNE U 1 bubnuorexa [IOK
cHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O600111eHNE U 1 bubnuorexa [IOK
cHCTEMaTH3aINsI 3HAaHUH https://m.edso0.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOMN ITIPOT'PAMMBI

8 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM POrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHaLIaJ'IBHBIG XUMHUYCCKUEC ITOHATHA»

11

1.2

13

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, HPOCTOE BEILIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JS XUMHUYECKOIO
AJIEMEHTA B COEIMHEHUHU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KIacCUpUKallMsg  pEaKIHil: peakuud  COCAMHEHUS,  PEaKIHH
pa3joXKeHUs, peaklUuu 3aMelIeHUs, peakluu OOMeHa, 13K30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIIoBOM 3((deKT peakiuu, pacTBOp,

MaccoBast 10Jis BeulecTBa (IIPOLeHTHAs! KOHIIEHTpaI|sl) B pacTBOpe
WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMMYECKUX MOHSTHH H
MPUMEHSITh 3T MOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBpaLLlEHUI
MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBJI€HUS (GOpMYyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKL{I/Iﬁ

14

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNniaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COETMHEHUSX
KJIaCCU(UIUPOBATh XMUMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peakIMH BEUIECTB, 110 TEII0BOMY 3 dekTy)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDPHYIO M MOJISIPHYIO MAacCChI

BCIICCTB

1.8

BBIUHCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa Mo (opMmyrie

COEIMHEHMS,

1.9

BBIYHUCIIATE MaCCOBYIO JOJIIO BCHICCTBA B paCTBOPEC




1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MMO3HAaHUs — HaAOJIO/IEHUE,
U3MEPEHHE,  MOJICIMPOBaHUE,  OKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «Bakuelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

pacKpblBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATUH: OKCHU],
KHCJI0Ta, OCHOBAHUE, COJIb
ONpEAEATh MPUHAIIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJaccy

coeMHeHul no popmMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

2.5

2.6

2.7

XapakTepu3oBaTh (ONHUCHIBaTH) O0OLIME XMMHUYECKHE CBOICTBa
BEIIECTB Pa3jIMYHBIX KJACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMHu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBUCHMOCTH OT HUX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHUX

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

CIENOBaTh MpaBWJiaM TMOJb30BAHUS XUMHUYECKOM TIOCYyAOH H
1abopaToOpHBIM O00OpYIOBaHUEM, a TaKXKe IMpaBWUIaM OOpalIeHHsS C
BEIIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU TIO BBIOJTHEHHUIO
71a060paTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB € ONPENEIIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBAThH U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEJIOYEHd M KUCIOT C TOMOIIBIO

MHAUKATOPOB (JakMyc, ¢peHondTaaert, MEeTUIOPaHXK U IpyrHe)
MPOBOAMTDH PACU€ThI M0 YPABHEHUIO XUMUYECKON peaKkIuu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmoguueckass cucrema
xumudeckux snemeHToB J[. M. MennaeneeBa. CtpoeHHne aTOMOB.

Xumundeckas cBi3b. OKHUCIUTEILHO-BOCCTAHOBHUTCILHBIC peaknuuun»

3.1

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATHUN: SAPO aroma,
ANIEKTPOHHBIA CIIOM aTroma, aTOMHas oOpOWTanb, paguyc aTroma,
XUMUYECKasl CBsI3b, NOJIApHAs M HEMOJIApHAas KOBAJIEHTHasi CBS3b,
ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJICHUA

3.2

K.HaCCI/I(pI/ILII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTHI




3.3

3.4

OIKCHIBATh W XapaKTepH30BaTh TaOiM4Hyto ¢Gopmy Ilepmomudeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3IN4aTh MOHITHS «TJIaBHAsS
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIITHEY epruoabl

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menpeneesa:
JIEMOHCTPHUPOBATh MOHUMAHHUE MEPUOJIUUECKON 3aBUCUMOCTH CBOWCTB
XMMHYECKHUX DJJIEMEHTOB OT HUX TnoJokeHus B Ilepuoamueckoit

CHCTEMCE

3.5

COOTHOCHTHb  0003HaueHHUs, KOTOpble HUMEITCI B  Tabiuue
«Ileppuoguueckass  cucrema  XuUMHYeckux  anementos .M.
MeneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XMMHYECKMX DJJIEMEHTOB (COCTaB MW 3apaj sjapa, oOliee 4YuCiIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

OIIpCaACIsATL BHO XHUMHYECKOH CBSI3U (KOBaJ'IeHTHaH u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KJIACC

Kon
IpoBepPsAEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBO M XUMUYECKAsT PEAKIIUS)

11

pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSTHI: pacTBOp,
ANEKTPOJIUTBI, HEINEKTPOJIUTHI, DJIEKTPOIUTUYECKAs AMCCOLUAINS,
peakiMu HOHHOTO oOMeHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble " HeoOpaTuMble peakuuu,
OKHUCJINTEIbHOBOCCTAHOBUTEIIbHBIE peaxkum, OKHCIIUTEND,
BOCCTAaHOBUTENIb, OKHCIE€HHME M  BOCCTAHOBIIEHHE,  aJUIOTPOIUS,
aMQOTepHOCTh,  XHMMHYECKas  CBA3b  (KOB&JIEGHTHas,  HWOHHaf,
METaJUINYECKas), KpUCTAJUIMYECKas pemETKa, CIIaBbl, CKOPOCTb

XMMHYECKON pEaKIuu

1.2

HUIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MMOHATHUA H

NPUMCHATH 3TU MMOHATHS IPU OITMCAHUHN BCHICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJISITb YpPaBHCHUSA BHGKTPOHHTHHGCKOP'I Jucconuanuuy KHCJIOT,




IIEJI0Ye M COoJIeH, MOJIHbIE M COKpallEHHbIE YpPAaBHEHHS peakiui

HOHHOTO OOMEHA

14

pacKpbIBaTb CYIIHOCTHh OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

MIOCPEJICTBOM COCTABIJICHUS 3JICKTPOHHOTO OalaHca STHX peakuuit

1.5

MIPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKOM peakuu

Ilo Temam: «Hemeramnbpl M HUX CcOeOUHEHUA» U «MeTamwisl U HUX

COCOAUHCHUA»

2.1

XapakTepu30BaTh (OMUCHIBATH) O0IIME U CIeUU(UIECKHE XUMHUECKUE
CBOMCTBAa IPOCTBIX M CJIOXKHBIX BEILECTB, IOATBEPXKAAas OINHUCAHUE
IIpUMEpaMy MOJIEKYJIIPHBIX M MOHHBIX YPaBHEHHU COOTBETCTBYIOLIUX

XUMHNYCCKHUX pCaKI_II/Iﬁ

2.2

COCTaBJIAITb YpPaBHCHUA pCaKHI/IfI, IMOATBCPIKAAIOIMUX CYIICCTBOBAHUC

Te€HETUYCCKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT HUX CTPOCHUA,
BO3MOXHOCTH IIPOTCKAHUSA XHUMHUYCCKUX npeBpameHI/Iﬁ B Pa3jIMYHBIX

YCIIOBHSIX

2.4

CI€AOBaTh IMpaBWIAM  TOJIb30BAHUS  XUMHUYECKOM MOCYIOH |
nabopaTopHBIM 000PYIOBaHMEM, a TaKKe MpaBHIIaM OOpalleHusl C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUHMSIMU 1O BBIITOJTHEHUIO
nabOpaTOPHBIX XUMHUYECKHX OIBITOB IO MOJIYUYEHUI0O U COOMpaHHIO

ra3o00pa3HbIX BELIECTB (AMMHAaKa U YIIIEKUCIIOro ra3a)

2.5

NPOBOJUTh  pEaKIMM, MOATBEPXKJIAIOIINEe KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATDH OMBITHBIM ITYTEM XJIOPU/-, OpOMUI,
uonua, KapoOonat, ¢ocdar, cuaMKaT, CcyabpaT, THAPOKCUIUOHBI,
KaTHOHBI aMMOHHS, MOHBI W3YYEHHBIX METAIIOB, NMPUCYTCTBYIOIINE B

BOAHBIX paCTBOpAX HCOPTraHUYCCKUX BCUICCTB

ITo Teme: «XuMHS 1 OKpYKaroIasi cpenay

3.1

PACKPBIBATE CMBICII OCHOBHBIX XUMHUYCCKUX MMOHSATHUH: HI[K BCIICCTBA,

KOPpO3HsI METAJUIOB

3.2

MPUMEHITh OCHOBHBIC ONEpPAllMd MBICIUTENBHON AESITENTbHOCTH —
aHalM3 ® CHHTE3, CpaBHEHHE, 0000IeHrne, CHUCTEeMAaTHU3aIHIo,
BBISIBJICHHE MPUYMHHO-CIICICTBEHHBIX CBS3€H — ISl M3y4EHUsI CBOMCTB
BEIICCTB W XHMHYCCKHUX PEAKIUi; eCTECTBEHHOHAYYHBIC METOIbI
IIO3HAHUA — Ha6JIIO[[€HI/Ie, I/I3MepeHI/Ie, MOIICHI/IpOBaHI/Ie, BKCHepI/IMeHT

(peanbHBIN U MBICTICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kon
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[TepBoHayaIbHBIE XUMUYECKUE TTOHSATUS

[Ipenmer xumuu. Poiap XMMUK B )KU3HU YeIOBEKa. XUMHUSI B CUCTEME HAYK.
Tena u BemecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHUE

BCIICCTB

ITorsarne o METOOdaX IIO3HAHHA B XHMHH. Yucteie B€IICCTBA W CMCCH.

CrniocoObI paszeneHus cMecei

1.3

ATOMBEI H MOJICKYIJIBI. Xumuaeckue 3jaeMeHThl. CHMBOJBI XMMHYECKHX
9JICMCHTOB. HpOCTBIC n CJIOXHBIC BCHICCTBA. ATOMHO'MOHCKyJIﬂpHOC

yueHHe

1.4

Xumnueckass Qgopmyna. BaleHTHOCTH aTOMOB XHMHYECKHX DJIEMEHTOB.
3aKOH IOCTOSHCTBa cocraBa BewiecTB. OTHOCHUTENbHAs aTOMHas Macca.
OtHOocuTenbHAs MOJIEKYJsIpHAas Macca. MaccoBasg J0Js XMMHYECKOIO

9JICMCHTAa B COCIMHCHUHN

1.5

KonuuectBo BemiectBa. Moib. MonspHas macca. B3auMocCBsi3b KOJUYECTBA,
MacChl UM YHCJIa CTPYKTYPHBIX €IMHHI] BelecTBa. Pacuérel mo dopmynam

XUMHYECKHX COCIUHEHUM

1.6

1.7

duznyeckue 1 XUMHUYECKUE SIBJICHUS. XUMHUUECKAsl PEaKlUs U €€ IPU3HAKH.
3aKOH  COXpaHEHHMs]  MacChl  BEIIECTB. XUMHUYECKHE  ypaBHEHUS.
Knaccugpukamus XUMUYECKUX  peakuuil (COeOUHEHHUs, Pa3JIOKECHMS,

3aMelleHus, ooMeHa)

XUMUYECKUN SKCHEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TMOCYIO0M, C
npaBwiaMd  paboTel B Jaboparopur W TpuéMamMu  OOpaiieHus C
1abopaTOpHBIM  000pPYJIOBaHUEM, HW3yYe€HHWE W OmNucaHue (Gu3nIecKux
CBOMCTB 00pa3I[0OB HEOPraHMYECKHX BEIECTB, HAOMIOJCHHE (PU3NUECKUX
(nnaBjeHHE BOCKA, TasHUE JIbJla, paCTUpaHHe caxapa B CTYIKe, KUIIEHHUE U
KOHJICHCAIIUS BOJIb) 1 XUMUYECKUX (TOPEHHUE CBEUH, MPOKATMBAHIE METHOM
IIPOBOJIOKH, B3aMMOJEHCTBHE Meja C KHCIOTON) SIBJICHHM, HaOltoeHue 1
OMHCAaHHUE TMPHU3HAKOB IMPOTEKAHHUS XHUMHUYECKUX peakuuid (pas3iokKeHHe
caxapa, B3aMMOJICIICTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapusi, pa3ioxKeHHe

ruapokcuaa Menu(ll) mpu  HarpeBaHuu, B3aUMOJEUCTBUE IKele3a C




pactBopoM coiu Memau(ll), m3yuenue crmocoOoB paszaeneHus cmeced (c
MOMOIIbI0 ~ MarHuTa, QUIBTPOBAHWE, BBIMMAPUBAHUE,  JUCTHIUISIIHS,
xpomarorpadus), TpOBEICHUE OYUCTKH MOBAPCHHOM COJIM, HAONIOJICHUE W
ONKCAaHWE pPEe3yIbTaTOB IPOBEACHUS OIBITA, HUTIOCTPUPYIOLIETO 3aKOH

COXpaHEHHUS MaCChl, CO3/IaHUE MOJIeIe MOJIEKYJ (IIapOCTEPHKHEBBIX )

Baxuneimme MMpEACTABUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

2.2

2.3

2.4

2.5

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — 3jieMeHT U mpocToe
BenlecTBo. Haxoxaenue kuciaopoaa B npupoje, Gu3nyecKue U XuMUIEeCKHe
cBoiicTBa (peakuuu ropenus). Oxcuapl. [lpumenenune kuciaopoga. CrocoOb
MOJIyYeHUsl KUCIOpoJa B JaOOpaTopuH M MpOMbIIUIeHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aoTponHas MoaAupUKaus KUCI0poaa

TernoBoil 3G (dexkT XUMHUECKOW peaklIud, TEPMOXUMHUYECKHE ypaBHEHHS,
9K30- U SHIOTEPMHUUYECKHE peakluu. TOIIMBO: yrojap U MeTaH. 3arpsi3HEHUe

BO3JlyXa, YCHJICHHE MTAPHUKOBOTO 3P (PeKTa, pa3pylieHHE 030HOBOTO CII0s

Bonopox — anemeHT u npoctoe BeriectBo. HaxoxkaeHue Bogopoia B pupo/ie,
du3MYecKre W XMMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TOIYyYCHUS.

Kucnore! 1 conn
MounspHblii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHUSM

®usnyeckue cBoiicTBa BoAbL. Boma kak pactBopuTenb. PacTBOpBI.
HacelllieHHblE ¥ HEHACBILIEHHBIE PacTBOPBI. PacTBOPUMOCTH BEILIECTB B
BoJIe. MaccoBasi J10J1s1 BEIIECTBA B pacCTBOpPE. XUMHUYECKHE CBOMCTBA BOJbI.
OcHoBanus. Poibs pacTBOpoB B mpHpoje U B XKU3HU yenoBeka. Kpyrosopot
BOJbI B TPHUPOJAE. 3arpsi3HEHHE NPUPOAHBIX BojA. OxpaHa W OYMCTKA

MMPUPOAHBIX BO

2.6

Knaccudukanus neopranmyeckux coeauHeHuit. Oxcuapl. Knaccudukarms
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, amMQOTepHbIE) H
HeconeoOpasyromue. Homenknarypa okcuios. dusnueckne U XuMHYECKHE

CBOMCTBA OKCHUIOB. HOHy‘-ICHI/IC OKCHUJI0B

2.7

OcHoBanms. Krnaccudukarnuss ocHOBaHWU: MIENOYM ¥ HEPACTBOPUMBIE
ocHoBaHMs. HomeHknarypa ocHoBaHHil. DPU3NYECKUE W XHUMHYECKHE

CBOMCTBA OCHOBaHuUN. [lonydenne ocHOBaHM

2.8

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. @u3ndeckue u
XUMHYECKHE CBOMCTBA KHUCIOT. Psan aktuBHOCTH MetamioB H.H. bekerona.

[Tonyuenue kucior




2.9

2.10

211

3.1

Conu. Homenkinarypa cosneil. @U3nyeckue 1 XMMHYECKUE CBOMCTBA COJICH.

IToy4yenue conen
['eHeTnyeckas CBsI3b MEXAY KJacCaMU HEOPTraHUUECKUX COSAUHEHUN

XUMUYECKUN HKCIEPUMEHT: KaueCTBEHHOE OIpENIelIeHUE COACpKAHUS
KHCJIOPO/ia B BO3JyXe, MOJTy4YeHUE, COOMpaHUE, PaClO3HABAHUE U M3yUCHHE
CBOICTB KHCIIOpO/Ia, HAOIIOIeHE B3aUMO/ICHCTBHUS BEIIECTB C KUCIOPOI0M
W YCIOBUS BO3HUKHOBEHHSI UM TMpeKpamieHusi ropeHus (moxapa),
03HAKOMJIEHHE C 00pasliaMy OKCHJIOB M OMUCAHHE UX CBOWCTB, MOJTYYCHHE,
coOupaHue, paclo3HaBaHUE M H3Y4YEHUE CBOWMCTB BOJOpoaa (ropeHue),
B3auMojieicTBUE Bojopoaa ¢ okcuaoM meau(ll) (Bo3MOXHO HCITONIB30BaHNE
BUJICOMATEpHUAIIOB), HA0Jt0IeHHE 00Pa3I0B BELIECTB KOJIUYECTBOM | MOIb,
UCCIIEIOBAaHHE OCOOCHHOCTEM pPAaCTBOPEHHUS BEIIECTB C  PA3IUYHOU
pacTBOPUMOCTBIO, MPUTOTOBICHHE PACTBOPOB C OMNPEIEIEHHOW MacCOBOM
JoJiel  pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C MeTaJlJIaMHU
(HaTpueM U KaybleM) (BO3MOXHO HCIIOJIb30BAHUE BHUICOMATEPUATIOB),
OTpefiefieHue PAacTBOPOB KHUCIOT M IIENOYEH C MOMOLIBI0 WHIMKATOPOB,
UCCIIeIOBaHNE 00pa3Il0B HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOMO/IeHue HM3MEHEHHMsST OKPAcKH WHIUKATOPOB B PacTBOpax KHUCIOT H
nienouel, n3ydyenue B3aumoienctaus okcuaa meau(ll) ¢ pactBopom cepHoit
KHUCTIOTBI, KHCIOT C METa/llaMH, peakluil HeHTpamu3aluu, MOoJydeHHe
HEpPaCTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJHOTO METajla JPYyTUM U3
pacTBOpa COJH, pelleHre IKCIEPUMEHTATbHBIX 33/1a4 0 TeMe «Bakueiime

KJIaCCbl HCOPTaHNUYCCKUX COCHHHGHHﬁ))

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMOB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

[TepBble TOMBITKK KJIAaCCH(UKAIIUU XUMHUUYECKHX JJIeMEHTOB. [loHsTHE O
TPYIIAx CXOJHBIX AJIIEMEHTOB (LIEJIOYHBIE U HIEIOYHO3EMETbHbBIE METAILIIBI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpble 00pa3zytoT amdoTepHbIS

OKCHUIBI U TUAPOKCHUIBI

3.2

[lepuonnueckuii 3akoH. Ilepronnueckas cucreMa XUMHUUYECKUX 3J€MEHTOB
JAW. MenneneeBa. KopoTkonepuonHas u JJIMHHONEpPUOIHAS (OPMBI
Ilepuoauueckoir cucrteMbl XuMHUueckux 3nemeHToB J[.M. MeHnneneena.
[Tepuonsl u rpynnel. PU3NUECKUNA CMBICT TOPSIAKOBOTO HOMEpPA, HOMEPOB

nepruoaa U rpymniibl 3JICMCHTA




3.3

Ctpoenne aromoB. CocTaB aTOMHBIX sAnuep. WM30Tombl. DIEKTPOHBI.
CtpoeHHe »SIEKTPOHHBIX O0O0JOYEK AaTroMOB TMEpBBIX 20 XHUMHUYECKUX
sneMeHToB llepuoamyeckoii cuctemsl J.M. MenaeneeBa. XapakTepucTHUKa
XAMHYECKOI0 3JIEMEHTA IO €ro IMojoXeHuro B llepuoanueckoit cucreme

J.. MenneneeBa

3.4

3aKOHOMEPHOCTH HW3MEHEHHUSI pajJnyca aTOMOB XMUMHUUYECKHX DJIEMEHTOB,
METaJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB MO TPYIIaM M HEPHOJaM.
3nauenue Ilepumogmueckoro 3akoHa u  Ilepuogumyeckoil  cHUCTEMBI
XUMUYECKHUX DJIEMEHTOB Ul Pa3BUTHs Hayku U npaktuku. (.M. Mennenees

— Y4€HBIN U TPaKIaHUH

3.5

Xumuueckasi cBa3b. KoBaneHTHast (TOJiApHAs W HEMOJISIPHAs) CBSI3b.

SJIGKTpOOTpI/II_IaTeHBHOCTL XUMHUYECKHUX 3JIEMEHTOB. OHHAas CBS3b

3.6

3.7

CreneHb OKHCJIICHHA. OKHUCINTEIIFHOBOCCTAHOBHUTEIIHHEIC pCaKIuu.

[Ipomeccrl okucieHust U BOccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIN

XVUMUYECKUN SKCIEPUMEHT: H3YdeHHE OOpa3lOB BELIECTB METaIOB U
HEMETAJJIOB, B3aUMOJEHCTBAE TMAPOKCUIA LIUHKA C paCTBOPaMHU KHCIOT U
LIEJI0Y€eH, IIPOBEICHUE  OIIBITOB, WUIKOCTPUPYIOLUX  TPHUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBLHBIX peakuum (ropenue, peakuuun

pa3oKeHus, COEAMHEHNS )

9 KJIACC

Kon

11

1.2

IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

BemectBo 1 xumunyeckas peakuus. [losropenue

[lepnonnueckuit 3akoH. Ileproguyeckas cucreMa XMMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUH
CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJOB, KAIUA, KAIbIUA U
UX COCAMHEHUMHM B COOTBETCTBHUM C IIOJIOKCHHUEM  JJIEMEHTOB B

[Iepnonnueckoi cucteMe U CTPOCHUEM X aTOMOB

CtpoeHue BelecTBa: BUIbI XMMHUYECKON CBSI3H. THIBI KPUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUNA KPUCTAJUIMYECKOU
peméTKN M BHUAA XUMHYECKOW cBsi3u. Krnaccupukanus u HOMEHKIATypa
HEOPTaHMYECKUX BEUIECTB (MEXIyHApOIHAs U TPUBUAIBbHAS). XUMUUYECKUE

CBOMCTBaA BCIICCTB, OTHOCAIIMUXCA K Pa3IMYHBIM KJIaCCaM HCOPTraHUYCCKHX




COG,Z[I/IHGHPlﬁ, TCHECTUYCCKAA CBA3b HCOPraHMYCCKUX BEIIECCTB

1.3

14

1.5

Knaccudukanus XUMHYECKUX peakIUil MO0 pa3iuyHbIM Mpu3HakaMm (1o
YUCIIy W COCTaBy YYacCTBYIOIIMX B PEaKIMH BEIIECTB, IO TEIJIOBOMY
3¢ dekTy, 0 U3MEHEHHIO CTENEHEH OKUCICHHUS] XUMHUYECKUX 3JIEMEHTOB, 110
00paTUMOCTH, MO YYaCTHIO KaTajau3aTopa). OJK30- M JSHAOTEPMHUYECKHUE
peakiuuu, TepMoXumMuueckre ypaBHeHus. [IoHsATHE 0 CKOPOCTH XUMUYECKOM
peakiuu

[TonsiTre 06 0OpaTUMBIX U HEOOPATUMBIX XMMHUYECKUX peakuusax. [lonsrue
O TOMOTEHHBIX M TEeTEPOreHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecur. DaKTOPHI, BIUAIONIME HA CKOPOCTb XUMHUYECKOW pEaKIUu U

IMOJIOKCHHUEC XUMHUUYCCKOI'0O PAaBHOBCCHUSA

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIMU,  JAJICKTPOHHBIA  OayaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON peakuuu. CocTaBieHue ypaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA C HCIOJIB30BAHUEM METOAA

QJICKTPOHHOI'O OanaHca

1.6

1.7

Teopus NEKTPOIUTUYECKON JMCCOLIMALIIH. OIEeKTPOIUTHI u
HEOJICKTPOJIUTHI. KaTI/IOHI)I, aHWOHBI. MexaHu3M Jucconuanum BEUICCTB C
Pa3IMYHBIMHM BUJAMHU XUMHUYECKOM cBsA3H. Crenens qucconuanuu. CuiabHbIe
u ciadble IeKTPOoauThl. Peakiyn MOHHOro oOMeHa. YClIOBUSI MPOTEKaHUS
peakiuii MOHHOro OOMEHa, MOJHBbIE U COKpalEHHbIE MOHHBIE YPaBHEHHUS
peakuuii. CBoHCTBa KHCIOT, OCHOBAaHUN U COJIEH B CBETE MpeICTaBICHU 00
NMEKTPOJINTUYECKON Jucconuanuu. KadecTBeHHbIE peaklUu Ha HOHBI.

[TonsiTne o runponuse conen

XUMHYECKUHN OKCIICPUMCHT. O3HAKOMIICHHUE C MOJCIAMH KPUCTATINYCCKUX
PEIETOK HeOPraHNYECKUX BEIECTB — METAJUIOB U HEMETAJJIOB (rpadura u
anmMasa), CJIOXKHBIX BEIIECTB (XJIOpUAa HATPHsA); UCCIEAOBaHNE 3aBUCHMOCTH
CKOPOCTH XMMMYECKOW pEakIMH OT BO3JEHCTBUS Ppa3IMYHBIX (DAaKTOPOB;
UCCIIEOBAaHNE JJIEKTPOIPOBOJHOCTH  PAcTBOPOB  BEIIECTB, IpoIiecca
JMCCOLMALMN  KHUCJIOT, wIeflouel W conel (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHAJIOB); TPOBEJACHUE OIBITOB, WUTFOCTPUPYIOIIUX TMPU3HAKH
NPOTeKaHMUs peakiuii MOHHOTO oOMeHa (00pa3oBaHHME OCaJlKa, BbIJIEIECHUE
raza, oOpa3oBaHHE BOJbl); ONBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX ~ pPeaKIHii (ropeHue,  peakuUuu
Pa3NIOKEHUs, COCIMHEHMS); PAcCIO3HABAaHHE HEOPTaHWYECKUX BEIIECTB C

IIOMOIIBIO KaYCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX




3a1a4

Hemeramier 1 ux COCANHCHUA

2.1

2.2

2.3

2.4

OO6mas xapaktepuctuka rajaoreHoB. OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CrtpoeHue u (usnueckue CBOICTBa
MPOCTBIX BELIECTB — raJIOTEHOB. XMMHUYECKHE CBOMCTBA HA MPHUMEPE XJIOpa
(B3auMoielicTBHE C METaJJIaMU, HEMETaJUIaMHU, LIeJI04aMu ). XJIOPOBOAOPO/I.
ConsiHass KMCIOTa, XMMHYECKHUE CBOWCTBA, IMOJIYYCHHE, MPUMEHEHUE.
JelicTBue Xjiopa UM XJIOPOBOJOpPOJA Ha OpraHu3M uejaoBeka. BakHeniue

XJIOpUAbI U UX HAXOXJACHUC B IIPUPOAC

Oo6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapakTepHble cTeneHu okucieHus. CrtpoeHue u (u3NYecKue
CBOMCTBA TPOCTBIX BELIECTB — KHUCIOpOJAa M Cepbl. AJIOTPOINHbIE
MOIUGUKAMK  KHUCIOpPOAAa U  cepbl. XHMUYECKHE CBOHCTBA CEpBHI.
CepoBopopon, cTtpoeHue, (HU3MYECKUEe U XUMHUYECKHE CBOMCTBA. OKCHIBI
Cepbl KaKk IPEICTABUTENM KHUCIOTHBIX OKcuioB. CepHas KuUCIOTa,
¢u3nveckne W XMMUYECKHE CBOWMCTBA (00IIMEe KaK MpPEICTaBHTENS Kiacca
KUCIOT U creuududeckue). XUMHUYECKHE pEeaklUu, Jeallue B OCHOBE
IIPOMBIIIJIEHHOTO CIoco0a MOJyuyeHUs: CepHOM KHUCIOThl. IlpuMeHeHue.
Comu cepHOM KHMCIOTBI, KaueCTBEHHAas peakluss Ha CyJab(haT-HOH.
Haxoxnenue cepsl 1 €€ coeAMHEHUN B IPUPOJE. XUMHUUYECKOE 3arpsi3HEHUE
OKpY>KaroIel cpe/ibl COEJMHEHUSAMH cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHHE

BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHUS

Obmas xapakrtepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTENEeHM OKHCICHMA. A30T, pacnpoCTpaHEHUE B
npuposae, (u3Mueckue U XHUMUYeckue cBoicTtBa. KpyroBopor azora B
npupoje. AMMHAK, ero GU3NYECKUe U XUMHUYECKUE CBOMCTBA, MOTyYeHHE U
npumeHerne. Comu aMMOHHS, MX (PU3MYECKHEe W XMMHUYECKHE CBOWCTBA,
npuMeHeHne. KayecTBeHHas peakiusi Ha HOHbI aMMOHHUS. A30THasl KMCJIOTa,
e€ monyueHue, QUIMYECKHE U XUMHUYECKHE CBOMCTBa (00mMe Kak
NpeJCTaBUTENs Kilacca KHUCIOT U crenuduueckue). Mcmonb3oBanue
HUTPATOB W COJe aMMOHHUSI B KadeCTBE MHHEPAJIbHBIX YIOOpECHHUH.
XUMHUUYECKOe 3arps3HEHHE OKpY’Kalolled Cpeabl COEIMHEHUSMH a30Ta

(KUCIOTHBIE JOXAH, 3arpsI3HEHUE BO3/1yXa, IOYBbI U BOJOEMOB)

®dochop, amnorponHbie Moaudbukamuum  pochopa, Pusznueckne u

xumudeckue cBoictBa. Oxcupn docdopa(V) u  ¢ochopnas xkucnora,




2.5

(1)I/I3I/ILICCKI/IG n XUMHYCCKHUC CBOﬁCTBa, IMOJIYYCHHE. Hcnons3oBanne

¢dochaToB B kKauecTBE MHHEPATBHBIX Y1OOpeHUI

OO6mas xapaktepuctuka 3meMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUSA. YTJIepoj, aJIOTPOIHbBIE
MOJU(UKAINH, PACIIPOCTPAHEHHUE B MPHUPOJE, (PU3MUECKUE M XUMHUYECKHUE
cBoiictBa. Ajcopouus. Kpyrosopor yriepoma B mpupoae. OKCHabI
yriaepoaa, ux (U3MUECKHe W XUMHUYECKHE CBOWCTBA, JCHCTBHE HA >KUBBIC
OpraHM3Mbl, TMOJYYeHHE M NPUMEHEHHE. OKOJOTHYECKHEe MPOoOIIeMBlI,
CBsA3aHHbIE ¢ OokcujaoM yriepoaa(lV); rumoreza rio0aqbHOrO MOTEIICHUS
KIIMMaTa; MNapHUKOBBIK 3¢ dekr. YrompHas Kuciora U €€ CONM, HUX
¢usznvyeckue W XUMHUYECKHE CBOWCTBA, IMOJNYYCHHE U TPUMEHEHHE.
KauectBennas peakius Ha kapOoHaT-MOHBIL. Vcrnonbp3oBaHue kapOOHATOB B

6I)ITy, MCIUIHHEC, ITPOMBIINIJICHHOCTH U CCJIbCKOM XO03s1ICTBE

2.6

2.7

2.8

[lepBoHavyasibHBIC TOHATHS 00 OpPraHWYECKWX BEIIeCTBAX Kak o
COCIMHEHUSIX yriiepoja (MeTaH, 3TaH, dTUICH, alleTHJICH, 3TaHOJ, TJUIEPHH,
yKcycHas kuciora). Ux coctaB u xumuueckoe crpoeHue. I[lonstne o
OHMOJIOTMYECKH BaKHBIX BEIIECTBAX: KHUPaX, OeIKax, YriieBoAax — U UX POIU
B OKHW3HM 4elloBeKa. MarepuanbHOe €AMHCTBO OPraHMYECKUX U

HEOPraHWYECKUX COCIMHEHUN

Kpemuuii, ero @usnyeckue U XUMHUYECKHE CBOMCTBA, MOJIy4YEHHE U
npuMeHeHne. CoeMHeHUsT KpeMHUs B pupoze. OOmue npeacraBieHus oo
okcune kpemHus(lV) wu  kpemHmeBoi  kuciore. CWiIHMKaThl, HX
UCIOJb30BaHWE B OBITY, MEIUIMHE, IPOMBIIUIEHHOCTH. BakHeimue
CTpPOMTENbHbIE  MaTepuaibl: KepaMmMHKa, CTEeKJIO, ILIEMEHT, OETOH,
xene300eToH. IIpoOrembl 06e30MacHOrO HMCMONB30BAHUS CTPOMUTENBHBIX

MaTcpHrajioB B HOBCG)IHGBHOﬁ KHU3HU

XUMUYECKUI SKCIIEPUMEHT: U3Y4YeHHE 00pa3I[0B HEOPTraHUUECKUX BEIECTB,
CBOMCTB COJITHOM KHCJIOTBI, IPOBEJEHHE KadeCTBEHHBIX pEaKIUi Ha
XJIOPUJ-UOHBI M HAONIOJCHWE TMPU3HAKOB UX MPOTEKaHMS; OIbITHI,
oTpaxkaromue (u3nyecKkue M XHMMUYECKHE CBOICTBa TaJloT€HOB M UX
COeIMHEHUH (BO3MOXKHO HMCIIOJIb30BaHUE BUJICOMATEPHAIIOB); 03HAKOMJICHHE
¢ o0pa3uamMu XJIOpUI0B (TAlOT€HUI0B); O3HAKOMIIEHHE C 00pasliaMu cephl U
e€ CcoelMHEHMsMH (BO3MOXKHO  HCIIOJIB30BAaHME  BMJEOMAaTEpPHAIIOB);
HaOmloZieHne — mpolecca  OOyraMBaHMA —~— caxapa  1OA  JeicTBHEM

KOHIIEHTPUPOBAHHOM CEPHOM KHCJIOTHI; U3YYEHHE XHUMHYECKHX CBOWCTB




pa30aBiIeHHON CEpHOI KHUCIOTHI, MPOBEJCHHE KAaueCTBEHHOM peakluu Ha
cynbdar-uoH u HaOJrOAeHUE MpH3HAaKa €€ MPOTEKaHHs; O3HAKOMJICHHE C
(bU3MYECKUMH CBOMCTBaAMHU a30Ta, ¢ochopa U UX COCAMHEHHUH (BO3MOXKHO
UCIOJb30BaHNE BHUAEOMATEPHUATIOB), OOpa3laMu a30THBIX U (ochHOpHBIX
ynoOpeHuii; mojiyueHue, coOupaHue, paclio3HaBaHWE W U3YyYeHHE CBOMICTB
aMMMaKa; MPOBEJICHIE Ka4eCTBEHHBIX peakUuii Ha MOH aMMOHHUA U pocdart-
MOH ¥ H3y4yeHHEe NPU3HAKOB MX MPOTEKAHUS, B3AUMOJICHCTBUE
KOHLUEHTPUPOBAHHOM  a30THOW  KHUCIOTBI €  MeAbl0  (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEOMATEPUANIOB); M3YUCHHE MOJIENEeH KPUCTAJUIMYECKUX
peméTok anMasa, rpadura, (QyIepeHa; O3HAKOMIJICHHE C IPOLECCOM
ancopOIMU  pacTBOPEHHBIX  BEIIECTB  AKTUBHPOBAaHHBIM  yIIEM U
YCTPOWCTBOM TIPOTHBOTA3a; TIOIy4YE€HUE, COOMpaHHe, paclO3HAaBaHUE U
M3Y4YE€HHE CBOWCTB YIJIEKHUCIIOTO rasa; MPOBEJACHHE KaueCTBEHHBIX PEaKIuil
Ha KapOOHAT- W CHJIMKAT-WOHBI M M3YYEHUE TNPHU3HAKOB HMX IMPOTEKAHUS;
O3HAKOMJIGHHE C TMPOAYKIHEH CHIMKATHON NPOMBIILICHHOCTH; pPElIeHUE
OKCHEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHelme HEMEeTalulbl U HX

COCAUHCHMUA»

3.1

3.2

Mertannsl 1 uX COCIMHCHUA

OO6m1ast XapakTEePUCTHUKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux nosioxeHus B llepuoanueckoil cucreMe XMUMUYECKUX 3neMeHToB [[.M.
MenneneeBa u cTtpoeHust aromoB. CTpoeHHe MeTauioB. Mertamindeckas
CBA3b U METAJNIMYECKas KPUCTAJUIMUECKas PEeIIETKA. DJIEKTPOXUMUYECKUN

Ps HAIPSKEHUN METAJLIOB

dusnyeckue M XUMHUYECKHE CBOWCTBAa MeTauioB. OOmme crnocoObl
nojyyeHus metamioB. [loHATHE 0 KOPPO3UM METAIIOB, OCHOBHBIE CITOCOOBI
3alUThl UX 0T Koppo3uu. CrijiaBel (CTallb, YyTyH, JIOPATIOMUHHMA, OpOH3a) U

HUX IPUMCHCHUC B 6I>ITy 1 NPOMBIIIINICHHOCTHU

3.3

[lenounsie MeTamibl: nojoxenue B [lepuonnueckoit cucreMe XMMHUYECKUX
snementoB JI.MI. MeHneneeBa; CTpO€HHE HMX aTOMOB; HaXOXJCHHE B
npupoje. Puznueckue U XUMUYECKHE CBOICTBa (Ha MpUMEpEe HaTpUs U
kanust). OKCcuabpl U TUAPOKCUIBI HATPUS W Kanud. [IpuMeHeHue MenouyHbIX

METAJIOB U UX COCAUHECHUN

3.4

IIlenoyno3eMenbHbIE METaZIBl MarHuii M KalblIMH: IOJO0XKEHHE B
[Tepuonuueckoit cucrteMe xumuuyeckux snaeMmeHToB J[.M. MeHnneneena;

CTPOCHUC UX ATOMOB; HAXOXICHUC B MPHUPOAC. ®du3nyuecKue U XUMHUYECKUE




3.5

CBOMCTBAa MarHusi M Kajbllus. BaxHelme coequHEHUS KalbIHs (OKCHII,

THJIPOKCHI, COJN). JKECTKOCTH BOJIBI M CLIOCOOBI €€ yCTpaHSHUS

AmomuHuit: nonoxenue B [lepuoanyueckoil cucteMe XMMHUECKUX 3JIEMEHTOB
J.. MenpeneeBa; CTpOCHUE aTOMa; HaXOXKJIeHUE B mpupojie. Puznyeckue u
XAMUYECKHE CBOWCTBA amOMUHHA. AMQOTEpHBIE CBOWCTBA OKCHAA U

THAPOKCHUIa aJITOMUHUA

3.6

Kenezo: nonoxenne B llepuoandeckorl CUCTEME XMMHYECKHUX 3JIEMEHTOB
J.W. MenneneeBa; CTpOEHHUE aTOMa; Hax0XAeHUE B nmpupoje. Gusndyeckue u
XUMUYECKHUE CBOMCTBA xkene3a. Okcuapl, rupokcuasl u conu xkenesa(ll) u

xene3a(lll), ux cocras, cBo¥cTBa U MOTyueHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIICHHE ¢ O00pa3laMd METaIOB M
CIUTaBOB, WX (U3MYECKUMHU CBOMCTBAMH; U3YYCHUE PE3YJIHTATOB KOPPO3HH
METAJJIOB (BO3MOXKHO MCIIOJIb30BAaHUE BHICOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJIa KaJbIllUsi W HATPUS C BOJOW (BO3MOXKHO
HCII0JIb30BaHUE BUICOMATEPUAIIOB); UCCICAOBAHUE CBOMCTB MKECTKOM BOJIBI;
mporecca TOPSHHS Kejle3a B KHUCIOpoAe (BO3MOXKHO HCIOJIB30BaHUE
BH/ICOMATEPHAIIOB); IPH3HAKOB IPOTEKAHHMS KAaYCCTBCHHBIX pEAKIMi Ha
WOHBI (MarHusi, KajblUs, allOMuHHsA, nuHKa, kene3a(ll) u sxemesa(lll),
meau(ll); HabnromeHwe W omucaHUE TMPOIECCOB OKpAIIMBAHHUS IUIAMEHU
MOHAMHM  HATpHs, Kauusd © Kaublus (BO3MOXHO  HCIOJH30BaHUE
BUJICOMATEPHANIOB); UCCIIeJOBaHHE aM(OTEPHBIX CBOMCTB THUIPOKCHUIA
QTFOMHUHUS W THAPOKCHIA ITUHKA, PEHICHUE dKCIEPUMEHTAIBHBIX 3a/1a4 T10

TeMe «BakHelIIMe MeTajbl i UX COSTUHEHUS

XUMUs ¥ OKpYy’Karollas cpena

4.1

4.2

4.3

Hosrie MaTepHraJibl U TCXHOJIOTHH. BemectBa u MaTepuajbl B MMOBCEIHEBHOM
JKM3HH YelIOBeKa. XUMUS U 310pPOBEE. be3omacHoe ucmonnr30BaHuEe BENIESCTB
N XUMHWYCCKUX peaKL{I/Iﬁ B 6BITy. HepBaﬂ IOMOIIb IPH XUMHYCCKUX OKOrax

" OTPAaBJICHUAX

OCHOBBI  DKOJIOTMYECKOM  TI'PAaMOTHOCTH. XHMHUYECKOE  3arps3HEHUe
okpyxatomein cpenpl [IJIK. Ponb XUMHUM B pEIICHHH 3KOJIOTHYECKUX
npo6sem. [TpupoaHbIle HCTOUHUKH YTIEBOIOPOAOB (yroib, MPUPOIHBINA Ta3,

He(Th), MPOIYKTHI UX NEPEPadOTKH, UX POJIb B OBITY U IPOMBIIIIIEHHOCTH

XUMHYECKUN DKCMEPUMEHT: HU3y4YeHHE O00pa3loB MaTepHaoB (CTEKIIO,

CIIJIaBbl MCTAJIJIOB, TTIOJIUMCPHBIC MaTepI/IaJIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kona
NMpoBepPsiEMOro
TpedoBaHus

IIpoBepsiemble TPeGOBaHHUS K NPEAMETHBIM pe3y/ibTaTam
0a30BOr0 ypOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

1

Hpe,[[CTaBJ'IeHI/IeZ

11

0 IO3HABAaEMOCTU SIBJICHUM MPHUPObI, MOHUMaHHE OOBEKTUBHOM
3HaYMMOCTH  OCHOB  XUMHMUYECKOW Hayku Kak  oOixactu
COBPEMEHHOT'O €CTECTBO3HAHUS, KOMIIOHEHTa OOIIEH KyJIbTyphl U
IIPAKTUYECKON JEATEIBHOCTH YEJIOBEKA B YCIOBUIX COBPEMEHHOTO

oOuiecTBa; MOHMMaHUE MECTa XUMUHU CPEIU IPYTHX €CTECTBEHHBIX

HayK

1.2

13

0 HaY4YHBIX MCTOJAAX MO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAIIbHBIX
U TCOPCTUUCCKHUX METOOaX MCCICAOBAHUSA BCIICCTB M HN3YUCHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHE HUCIIOJIB30BaTb MOICIN  JIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax mpopecCHOHATHHOU MACATEIBHOCTH, CBSI3aHHBIX C
XUMHEH W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JNOCTUKEHUSIX XMMHUYECKON HayKH, YTO MO3BOJIUT OOYyYarOLIUMCS
paccmaTtpuBaTh  XUMHIO  Kak  chepy  cBoed  Oymymei
poeCCUOHATBHON JIEATETLHOCTH M CIEJIaTh OCO3HAHHBIN BHIOOD
XUMHUH KaK Mpo(UILHOTO MpeaMeTa MpH Mepexoje Ha ypOBEHBb

cpemHero o01ero oopa3oBaHms

Branenne cucreMoll XMMHUYECKMX 3HAHUM W YMEHUE NPUMEHATH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpas BKIIKOYACT:

2.1

BaKHEHIIINE XUMUYCCKHE TOHATHS: XUMHYSCKUM 9JIECMCHT, aToM,
MOIJICKYJIa, BEIIECTBO, ITPOCTOC U CIIOKHOC BCIICCTBO, OAHOPOAHAA U
HCOAHOPOJHAA CMEChb, OTHOCHUTCIIBHBIC aTOMHasd W MOJICKYJIApHAad
MacCChbl, KOJIMYCCTBO BCHICCTBA, MOJIb, MOJIApHAA Macca, MOJISIprIfI

00BEM, OKCHI, KHCIIOTa, OCHOBAaHUE, COJIb (CpeIHss), XUMHIECKas




2.2

peakuus, peaklMyd COEIUHEHMs], PEaKkLUH DPa3I0KEHUs, pPEeaKkLuu
3aMeIleHHUs], peakiui oOMeHa, TerIoBoi APQEKT peakuu, SK30- U
9HJIOTEPMHUUYECKHE PEAKIIUU, PACTBOP, MAacCoBask JOJsI XUMHUYECKOTO
JJIEMEHTa B COEIMHEHMM, MaccoBas JOJIsl M IPOLEHTHAs
KOHIIEHTpallysl BEIeCTBa B PacTBOpE, SAPO aToMa, HJICKTPOHHBIN
CIIOM aToMa, aTOMHas OpOUTadb, PAaJUYC AaTOMa, BAJEHTHOCTb,
CTENEHb OKUCIJIEHUSI, XUMHUECKas CBsI3b, JIEKTPOOTPULIATEIBHOCTD,
MOJIIPHAsT M HEINOJIIpHAs KOBAJIEHTHasl CBsI3b, HMOHHAs CBS3b,
MeTa/IMuecKkas CBsI3b, KpUCTAIMYECKas pelérka (aToMHas,
WOHHAs, METaJuIM4ecKas, MOJIEKYJsSIpHasl), MOH, KaTWOH, AHHOH,
IEKTPOJIUT UM HEIIEKTPOIUT, SJIEKTPOIUTHYECKAs TUCCOLUAINS,
peakMy HOHHOTO OOMEHa, OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKkLUuy, OKHUCIMTEIb W  BOCCTAHOBUTENb, OKUCICHHE U
BOCCTaHOBJICHHE, AJIEKTPOJIN3, XUMHYECKOE  PABHOBECHE,
oOpaTuMble M HEOOpaTUMblE pPEaKLUUH, CKOPOCTh XHUMHUYECKOMl
peakuuu, katanuzarop, [1/IK, koppo3ust MmeTamios, CriiaBbl

OCHOBOIIOJIATaONIMe 3aKOHbl XUMMHU: 3aKOH COXPAaHEHMsI Macchl,
nepuonnueckuil 3akoH [[.M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABoraz[po

2.3

3.1

TCOpHUU XHUMUU: ATOMHO-MOJICKYJISIpHAA Teopus:, TCOpHUA

BJIEKTPOJIUTUYECKON AUCCOIUALINT
Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

YMCHHUC TIPABUJIBHO HCIIOJB30BATh H3YUCHHBIC BCHICCTBA U
MaTepuaisl (B TOM YHCI€ MUHEpaibHble yIOOpEeHMs, METalibl U
CIUIaBbl, MPOAYKTHl MEpepabOTKH MPHUPOAHBIX HCTOYHUKOB
yIJIeBOA0poa0oB (Yriisi, NpPUPOAHOro ra3a, Hedtu) B OBITY,
CEeITbCKOM XO3SHCTBE, HAa MPOW3BOJCTBE M NMOHUMAHHE 3HAYCHHS
KHUPOB, OEJKOB, YIJEBOJOB Ui OpraHM3Ma 4YeJOBEKa; yMEHHe
IMPOTHO3UPOBATH BJIUMAHHUEC BCIHICCTB U XUMHYCCKUX IMPOLECCOB Ha

OpPTraHM3M Y€JIOBEKa U OKPYKAIOIIYIO IPUPOAHYIO CPELY

3.2

3.3

YMEHHE UHTETPUPOBATh XMMUUECKNE 3HAHUS CO 3HAHUSMU JIPYTHX
y4eOHBIX IPEIMETOB
HaIW4YMe ombplTa paboThl € PasiMYHBIMM ~ MCTOYHUKAMHU

nHpopManud TO XUMHUM (HaydHas W HAy4YHO-TIOMYJspHas

JIUTepaTypa, cIoBapy, CIPaBOYHUKHU, UHTEPHET-PECYPCHI)




YMCHHC 00BEKTUBHO OLICHUBAThH I/IH(bOpMaI_[I/IIO O BfUIECTBaAX, HUX

3.4 MPEeBPAlICHUSIX ¥ NPAKTHYECKOM TMPHUMEHEHUH W yMEHUE
MCIIOJIb30BaTh €€ JIJIs pelleHus yaueOHO-1103HaBaTeIbHbBIX 3a/1a4
Bnagenne ocHOBaMM MOHSATHMHOIO ammapara ¥ CHUMBOJIHYECKOTO

4 S3pIKa XHMHH JIJISI  COCTaBleHUS (HOpPMYJT HEOPTaHUYECKUX
BELIECTB, ypaBHEHUH  XHUMHYECKHUX  peakluil;  OCHOBaMHU
xummdeckoit HomeHknatypsl (IUPAC u TpuBnanbsHOI)
YMeHnue  OOBSACHATH  CBSI3b  MOJOXKEHHS ~ DJIEMEHTa B
[Teproguyeckoif CcUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMU

. CTPOCHHSI aTOMOB XMMHUYECKUX HJIEMEHTOB (COCTaB W 3apsj sAapa,
o0miee YHCIO D3JIEKTPOHOB), PACHPEICICHHEM JJIEKTPOHOB TI0
SHEPreTUUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KaUs
Y KaJIbIUs
[IpencraBnenue O NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHYECKHUX 3JIEMEHTOB (pammyc aToma,

6 ANEKTPOOTPHUIIATEILHOCTE), TPOCTBIX M CIOKHBIX BEHICCTB OT
MOJIOKEHUs 37eMeHTOB B llepuoanueckoil cucteme (B MalbIX
MeproJaXx M TJIABHBIX TOJTPYINIAX) W 3JEKTPOHHOTO CTPOCHUS
aToMa

7 YMmenue kinaccupuIpoBaTh:

7.1 XUMHYECKUE DJIEMEHTHI

7.2 HEOPraHUYEeCKHE BEIIEeCTBa

7.3 XUMHUYECKUE PEAKIINH

8 YMeHue ornpenensTh:

81 BAJICHTHOCTh W CTEICHb OKHCICHUS XUMHYECCKHX JJIEMEHTOB,

' 3apsi MoHA

8.0 BUJI XMMHUYECKON CBS3M M TUIl KPUCTALTUYECKOH CTPYKTYpPHI B

' COCTUHEHUSIX

8.3 XapakTep cpeAapl B BOJHBIX pacTBOpax BemecTB (KHCIIOT,

- OCHOBaHMM)

8.4 OKHUCJIUTETh U BOCCTAHOBUTEITH

9 YMeHue XxapakTepru30BaTh (PU3MUECKHE U XUMUYSCKUE CBOWCTBA:

91 MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJIOPOJ, rpaduT, aimMas,

KpeMHUH, a3oT, ¢ocdop, cepa, XJIop, HATpUW, Kalud, MarHUH,




KaJIBIIMH, aTFOMUHUH, JKeJe30)

CIIO)KHBIX BEIIECTB, B TOM YHCJE WX BOIHBIX PacTBOPOB (BOIa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOAOPOM, OKCHUIbI U THAPOKCHJIBI

metamwioB I-11A rpynm, amomunaus, meau (1), nuaka, xenesa (1l u

22 [11), oxcuasr yrnepona (Il u 1V), kpemuus (1V), azora u docdopa
(1 u V), cepst (IV u VI), cepuucras, cepHasi, a30THCTasi, a30THas,
docdopHasi, yronpHas, KpeMHHUEBasE KUCIIOTa U UX COJIH)
MPOTHO3UPOBaTh M XapaKTEpU30BaTh CBOWCTBA BEUICCTB B

93 3aBHCHMOCTH OT UX COCTaBa U CTPOCHUS, IPUMEHEHHE BEIIECTB B

' 3aBHCUMOCTH OT MX CBOWMCTB, BO3MOXXHOCTh IPOTEKaHUS
XUMHYCCKHX TPEBPAIICHUN B PA3IMYHBIX YCIOBUIX

10 YMeHUE COCTaBJIATh MOJICKYJSIDHBIC W HOHHBIC ypaBHEHUS
peaKIuii, B TOM YHUCIIE:

10.1 peakIuii HFOHHOTO OOMeHa

10.2 OKHCJIUTETbHO-BOCCTAHOBUTEIILHBIX PEAKITHi

103 WUTIOCTPUPYIOIINX XUMHUYECKUE CBONCTBA H3YYCHHBIX KJIACCOB

' (TpyIi) HEOpraHM4YEeCKHX BEIIECTB

10.4 MOATBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMHU

11 VYMeHue BEIYUCIATh (TPOBOUTH PACUETHI):

111 OTHOCHUTENIbHYI0 MOJIEKYJISIPHYI0O U MOJISIPHYIO Macchl BEIECTB,

' MacCCOBYIO JIOJIFO XUMHUYECKOTO JIEMEHTA B COSTMHCHHUH

11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B pACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEeM ra3oB

114 10 YPaBHCHUSM XUMHYECKHX PEaKIWAd U HAXOIUTh KOJIWYIECTBO

' BelIeCTBa, 00bEM U MacCy peareHTOB WM MPOIYKTOB PEaKIuu

12 Bnanenue (3HaHne OCHOB):

OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HaHWS (HAOJIIOACHHE,

191 W3MEpEHUe, OKCIIEPUMEHT, MOJEIUPOBAHNE) TIpU HU3IYUYCHUU

' BEIICCTB M XUMHUYCCKHX SBICHUH; YMeHUE CHOPMYITHUPOBATH
MpOoOJIeMY | MPEATIOKUTh YTH €€ pereHHUs

122 Oe3omacHOil pabOThl ¢ XMMUYECKUMHU BELIECTBAMH, XMMHUYECKOM
' MOCYJI0H | JIA0OPAaTOPHBIM 000PYIOBAHHEM

12.3 MpaBUIaMu 0€e3011acHOTO oOpareHus C BEIIECTBAMH,




UCIOJIb3YEMBIMH B IIOBCETHEBHOM XKM3HU, IPAaBUJIAMHU IIOBEICHUS
B LEMIX cOepekeHUs 30POBbSI M OKPYXKArOIIeH MPUPOJHOM
cpenabl; NMOHMMaHUE Bpena (OMACHOCTH) BO3ACHCTBUS Ha JKUBBIE
OpPraHu3MBbl ONPEICNEHHBIX BEUIECTB, CHOCOOOB YMEHBIICHHS H

IpeaAOTBPAIICHUA UX BPpEAHOI'O BO3I[€I>1CTBPIH

13

131

13.2

13.3

Hammuue IMPAKTUYCCKUX HAaBBIKOB IIAaHUPOBAHUSA u

OCYHICCTBJICHHUA CICAYIOIMHNX XUMHUYCCKUX SKCIICPUMCHTOB:

M3yYeHHe U  omnucaHue (U3MYECKUX  CBOMCTB  BEIIECTB;
O3HAaKOMJICHHUE C (1)I/IBI/II-IGCKI/IMI/I n XHMHYCCKHMMHU SABJIICHUAMU,
OMBITHI, WJUIKOCTPUPYIOLIME MPU3HAKU NPOTEKaHUS XUMHUYECKHX
peakuuii

n3ydeHue crnocoO0B pa3feneHus cMecen

MOJy4YEHHE KHUCIOPOJa M H3YYEHUE €ro CBOMWCTB; IOJIy4EHHE
BOJIOPOJIa U U3YYEHHE €ro CBOMCTB; NOJIYUYEHUE YIJIEKUCIIOro ras3a
U HU3Y4YEHHE €ro CBOMCTB; IOJyUYE€HUE aMMHUaKa U H3yYEHHUE €ro

CBOICTB

134

135

13.6

MIPUTOTOBIIEHUE PACTBOPOB C OMPENEIEHHON MaccoBOil Josei

PacTBOPEHHOTO BEIIECTBA

NPUMEHEHUEe  MHJIUKATOpOB  (JlakMyca,  METWIOpaHXka U
¢deHondTanenHa) A oNpeesIeHUs XapakTepa Cpeibl B pacTBOpax

KHUCJIOT U IIejI0uen

WCCIIEZIOBAHUE M ONHMCAHUE CBOICTB HEOPraHMYECKHX BEIIECTB
pa3IMYHBIX  KJIACCOB; M3y4YCHHE B3aUMOJICHCTBUA KHUCIOT C
MeTaJlsIaMH, OKCUIaMHU METAaIJIOB, pacTBOPUMBIMU u
HEPaCTBOPUMBIMHU OCHOBAHMSIMH, COJISIMH, MOJTy4eHUE
HEpPacCTBOPUMBIX OCHOBAaHUM; BBITECHEHHME OJHOIO MeTajuia
JIPYTUM W3 pacTBOpa COJM; HCCIeI0BaHHE aM(pOTEPHBIX CBOWCTB

THUAPOKCHUIOB AJIFOMHUHUA U TUHKA

13.7

13.8

PCHICHUC OJBKCICPUMCHTAJIBHBIX 3aJlady 110 TEMaM: «OCHOBHEBIE
KJIaCChl HCEOPTraHUYCCKUX COGﬂHHGHHﬁ)); ((3H€KTpOHHTquCKa$I
JAUCCOLIM AU, «BakHelImue HeMeTaulbl U HX COCOIUHCHU AN,

«BaxxHeulIie MeTaJuIbl 1 UX COETNHEHU

XUMHNYECKHUEC OKCIICPUMCHTHI, HIUTIOCTPUPYIOIIUC IMPpU3HAKH

MMPOTCKAHUA peaKuHﬁ HOHHOTO 06M6Ha; KauCCTBCHHBIC PCAKIUU




Ha TPUCYTCTBYIOIIME B BOJHBIX pAacCTBOPAaX HOHBL XJIOPHI-,
Opomuna-, womun-, cymbdar-, ¢ocdar-, kapOoHAT-, CHIUKAT-
AQHUOHBI, TUAPOKCH/I-UOHBI, KATHOHBI AMMOHUSI, MarHus, KaJIbIHs,

aIOMUHUS, Kene3a (2+) u xenesa (3+), menu (2+), HMHKA

14 Ymenue:

IPEICTABIATh PEe3yJabTaThl 3KCIEPpUMEHTa B (OpME BBIBOJIOB,
141 JI0Ka3aTeNbCTB, TPAUKOB M TAOJIUIl U BBISBIATH AIMIIUPHUECKUE

3aKOHOMEPHOCTH

yCTAQHAaBJIMBaTh  CBSI3U  MEXAY  pEalbHO  HAONI0JIaeMbIMU
142 XUMUYECKUMU SIBJICHUSIMM U IPOLECCAMM, IPOUCXOISAIIMMU B

Makpo- U MHUKPOMHUpE, OOBSACHATh MPUYUHBI MHOTO0Opa3us

BCIICCTB

HEPEYEHDb 3JIEMEHTOB COILEPKAHUS, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii JJIEMEHT COAePKAHUSA
1 [lepBoHavasIbHBIE XUMUYECKHE TOHATHUSA
1.1 Uuctele BemecTBa U cMecu. CriocoObl pa3ieneHus cMecei
1 ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE 3leMEHThl. CHMBOJIBI XUMHUYECKHUX
' 31eMeHTOB. [IpocThie U ClI0XKHBIE BEIIECTBA.
13 Xumudeckas Qopmyna. BaneHTHOCTP aTOMOB XUMHYECKHX JIIEMEHTOB.
' CreneHb OKUCICHUS
3aKkOH TOCTOSHCTBA cocTaBa BemlecTB. OTHOcHUTENbHash aTOMHAas Macca.
1.4 OtHocuTenbHass MOJEKyJspHas Macca. MaccoBas J0is8 XUMHYECKOIO
3JIEMEHTA B COEJUHEHUH
L5 KonuuectBo BemectBa. Mosb. Mosnsipaast Mmacca. MomspHbIii 00bEM Ta3oB.
' B3anMocBs3b KoIu4ecTBa, MacChl M YUCJIA CTPYKTYPHBIX €IMHMUIL BEIIECTBA
16 dusznueckue U XUMUYECKUE SIBJICHUS. XUMUUYECKasi peaklus U €€ MpU3HaKU.
' 3aKOH COXpaHEHHS MAacChl BEIIECTB. XMMHUUECKHE YPaBHEHUS
5 [Tepnonnueckuit 3axkoH U Ilepuonnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB




2.1

[lepuoanueckuii 3akoH. [lepumonuyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB
JA.N. Menneneea. Ilepuoast u rpynmbsl. OU3nUecKuid CMbICT TOPSIAKOBOTO

HOMEpa, HOMEPOB NICPpUOJa U I'PYIIIEI 2JIEMCHTA

2.2

Crtpoenne aroMoB. CocTaB aTOMHBIX sjep. M3oronbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX 000109eK aTroMOB TiepBbIX 20 XUMHUYECKHX JIIEMEHTOB

[Tepuonuueckoit cucremsl .. Menaeneena

2.3

3.1

3.2

3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX
TpEX MIepUOJIOB, KaJus, KaJIbITHS (pamuyca aTOMOB,
3JEKTPOOTPHUIATEILHOCTU, METAIMYECKUX U HEMETAINTIMYECKUX CBOWUCTB) U
HX COCOUHEHHMH B COOTBETCTBUHM C TIOJOKEHUEM DJJIEMEHTOB B
[Tepuoanueckoit cucteMe U CTPOCHUEM UX aTOMOB

CrtpoeHue BemiecTBa

Xumuueckasi cBsi3b. KoBasieHTHass (TOJisipHAsT M HEMOJSIpHAsi) CBSI3b.
DJIEKTPOOTPULIATEILHOCTh ~ XMMHUUYECKUX  2JIEMEHTOB. VoHHas  CBs3b.
Metammyeckas CBI3b

Tunbel KpUCTAIIMYECKUX pEHIETOK (aToOMHAsi, HOHHAs, METaJuITM4ecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMUYECKON PEIIETKH U BUAA
XUMHYECKOH CBSI3H

Baxneriye npencraBuTeNM HEOPTaHMYECKHX BellecTB. Hemertamwibl U ux

COeIMHEHMS. MeTauibl U UX COeTUHEHUS

4.1

4.2

Knaccudukanuss 1 HOMEHKIIaTypa HEOPTraHUYECKUX COCTUHEHUN: OKCHUIOB
(coneobpa3zyromue: OCHOBHBIE, KHCIIOTHEIE, amoTepHBIC) u
HecoJieoOpa3yoliye; OCHOBaHMHM (LIENOYM M HEPacTBOPHUMBIE OCHOBAHUS);
KHCJIOT (KUCIIOpOACOJepKaue ¥ OECKHCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CpeIHUX U KUCIIBIX)

Ou3nYecKue M XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:

BOJIOPO/1a, XJIOpa, KUCIIOPOJIa, CEPhI, a30Ta, pochopa, yriaepoia, KpeMHUS

4.3

du3znueckue U XUMMUYECKHE CBOMCTBA MMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTUA,
HaTpus, KaJiuys, Maraus u KaJIb1 s, AJIFOMHHHA, Keiesa.

3J'ICKTpOXI/IMI/I‘-ICCKI/II71 pax HaHpH)KCHI/Iﬁ MCTAJJIOB

4.4

4.5

dusznueckue W XUMHUYECKHE CBOMCTBA  BOJOPOAHBIX  COCIUHCHHUU
HEMETAJUIOB: XJIOPOBOIOPO/Ia, CEPOBOI0OPO/Ia, aMMHAKa

dusnyeckne U XUMHYECKHE CBOICTBA OKCHIOB HemeTauioB: cepol (1V, V1),
asora(ll, 1V, V), docdopa(lll, V), yrmepoma(ll, 1V), xpemuus(lV).




HOJ'Iy‘lCHI/IC OKCHJOB HEMETAJIJIIOB

Xumudeckue cBoiictBa okcuaoB: MetairioB |IA-IIIA rpymm, muaka, meau(ll) u

40 xenesza(ll, 111). [ToxydeHre okcuI0B METAILIOB
XUMHUYECKHE CBOWCTBA OCHOBaHMH M aM(OTEpPHBIX THUAPOKCHIOB (Ha
4.7 IIpUMepe TUJIPOKCHUIOB aIFOMMHUS, *Kele3a, HuHKa). [lomyuenne ocHoBaHuit
1 aM(OTEepHBIX THIPOKCUIOB
OO6uue XUMHYECKHE CBOMCTBA KHUCJIOT: XJIOPOBOJOPOJIHOM,
A8 CEpOBOJIOPOHOM, CEPHUCTON, CEPHOU, a30THOM, (HOCPOPHOIA, KPEMHHUECBO,
' yroyibHOM. OcoOble XMMHUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOW CEPHOU H
a30THOM KucnoT. [lonydenue kucior
4.9 OO0mue XMMUYECKUE CBOMCTBA cpenHuX coneid. [Tomyuenue comeit
410 [Tonyuenue, cobupanue, pacrno3HaBaHUE BOJOPOAA, KHUCIOPOJA, aMMMAKa,
' YIJIEKHUCIIOTO Ta3a B J1abopaTopuu
411 [lonyyenue ammuaka, CepHOM W A30THOM KHCJIOT B HPOMBIIIICHHOCTH.
' Oo6mre criocoObl MOTYyYSHHUS METAJUIOB
412 I'eneTrueckas cBsI3b MEXAY KJlIaCCaMU HEOPraHUUECKUX COEMHEHUN
5 XUMUYECKUE peaKkLiun
Knaccugukaius XuMHYeCKUX peakiyii Mo pa3IMYHbIM MPU3HAKAM: 10 YUCITY
5.1 U COCTaBY YYAacTBYIOLIUX B PEAKIMU BELIECTB, MO TEMJIOBOMY 3P deKTy, Mo
U3MEHEHHUIO CTENEHEN OKUCIEHUS XUMUYECKUX IIEMEHTOB
£ TennoBoil >pdexT XUMUYeCKoil peaklnu, TePMOXUMHUYECKHE YpaBHEHHS.
' DK30- U 3HJI0TEpMUYECKHE peakuuu. TepMoXuMU4ecKre YpaBHEHUS
OKHCINTENEHOBOCCTAHOBUTEIbHBIE peaxkuu. Oxucnurenu u
5.3 BOCCTaHOBUTENU. [Ipolecchl OKMCIEHUS M BOCCTAHOBJICHUA. DJIEKTPOHHBIN
0asaHC OKMCITUTEILHOBOCCTAHOBUTENILHON peakiuu
Teopust ~ BIAEKTPOIUTHYECKON  JUCCOLHALUU. Katnonsl, = aHUOHBIL.
5.4 DNEeKTPOIUTHI U HERNEKTPOIUTHl. CHIIbHBIE U c1a0ble 2JeKTpoIuThl. CTeneHb
JUCCOLMAUN
- Peakiiun noHHOrO 0OMeHa. Y ClI0BUs MPOTEKaHUs peakiii HOHHOro oOMeHa,
' TMIOJIHBIE U COKPAILIEHHbIE HOHHBIE YPABHEHUSI peaKuil
6 XUMHS ¥ OKpYKaromas cpeaa
BemecrtBa m martepuanbl B IOBCEIHEBHOM JKHW3HM 4YeloBeka. bezomacHoe
6.1 UCTIOJIb30BAHUE BEIIECTB U XMMHUYECKUX pEaKIHii B J1a0opaTopuu U OBITY.

HepBaﬂ IIOMOIIb ITPpHU XUMHUYCCKUX OXKOT'aX U OTPABIICHHUAX




XUMUYecKoe 3arps3HEHHE OKpyXaromiel cpenbl (KUCIOTHBIE —JIOXK[IH,

3arpsi3HEHUE TIOYBHI, BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpPeAOTBPALICHUS

6.2 [Ipenenbras momyctumasi koHueHntpamus BemiecTB (ITJIK). Ponp xumuu B
pEIICHUN DKOJIOTUYECKUX MpoOieM. YCWICHHe NapHUKOBOTO 3ddekra,
paspylieHre 030HOBOTO CJIOS
[Ipumenenue cepsl, a30Ta, pochopa, yriaepoaa, KpeMHUS U UX COSTUHEHUI B
OBITY, MEAWIIMHE, MPOMBIIIJICHHOCTH M CEIBCKOM Xo3siicTBe. [IpuMmeHneHue

6.3 METa/UIOB M CIUIaBOB (CTajb, YyryH, AIOPATIOMUHHNA, OpoH3a) B OBITY H
MPOMBIIUIEHHOCTH WX coeauHeHud. [loHsTHE O KOppO3WM METaIoB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOPPO3HUH

6.4 [IpuposHble MUCTOUYHMKH YIIEBOJIOPOAOB (Yrojb, NMPUPOAHBIA Ta3, HE(Th),

' MIPOJYKTHI UX MepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH
[lepBoHavasbHbIE TOHATHSA 00 OPraHMYECKHX BELIECTBAX KaK O COEIMHEHHSIX
6.5 yriepoga (MeTaH, 5TaH, JTWIEH, AaUeTWIICH, STAaHOJ, TIUIEPUH, YKCYCHas
' kucnorta). [loHsTHe O OHONIOTHMYECKH BaKHBIX BEIIECTBAX: XHpax, OejKax,
YIJIEBOJIaX — M MX POJIU B KHM3HU YEIOBEKA

7 Pacuérsr:

7.1 o GpopmyiaaM XUMHUYECKUX COEIMHEHUN

7.2 Macchl (MaccoBOM) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMHYECKUM YPAaBHEHUSIM



