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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTABICHHbIX
B ®I'OC OO0, a Takxke Ha oOcHOBe eaepabHON paboyeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHMTAHMS M PA3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIMBAET 00s13aTENIbHOE MIPEAMETHOE COJIEpKaHue,
IPEeIyCMaTpPUBAET PpACIpPEAEIICHHE €ro MO KJIaccaM U CTPYKTYPUPOBAHHE IIO
paznenaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIC U
KaueCTBECHHbIEC XapaKTEepUCTUKU COJIEp/KAHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluMXxcs, OMNpPEAeNseT BO3MOXKHOCTU TMpeaMera s
peanuzaiuu TpeOOBaHWM K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa30oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1eJIeH M3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOT0 CO/IepKAHUS.

3HaHWE XUMHUHU CJIYKUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 DBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHbIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIIUJICHUS W TBOPUYECKUX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICJOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM AEATEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIINUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3zoBaHHE 00YUYaIOIITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMUHU OOCCICUMBAIOTCS CICIIM(PUKON
COJIepKaHMsl ~ y4eOHOTro  MpeIMeTa, KOTOPBIM  SABJISIETCA  IEarorMuecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPEeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATHN XUMHUHU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TOHSITUN
OpraHUYECKON XUMUHU.

CtpykTypa coiepkaHus MPOTrpaMMbl MO XMMUU CPOPMHUpOBAHA HAa OCHOBE
CUCTEMHOT0 Ioaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAIbIBACTCA U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO6e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MIPHUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— [lepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TpelncTaBlieHUd 00 JIEKTPOJUTHYECKON JIMCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO MPUMEHEHUS U MOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHPOBAHUIO
IPEJICTABJICHNUS O XUMHAYECKOM COCTABJISAIOIIECH HAYYHOM KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHHU NPOUCXOIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpyXaroluid Mup»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHCTEMbl XMMHYECKHX
3HAaHUN — BaXHEUIHX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM,
JOCTYIIHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIka HayKd, B



OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAHMUS TpPU U3YYEHUH BEIIECTB MU
XUMUYECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWHM B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HU.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3HaYEHHE MPUOOPENH TaKHe 11eJ1, KaK:

— (GOpMHUpOBaHHE WHTEIUICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha  CHCTEeMaTHYEeCKOE MpPUOOIIECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHue yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATH U OLCHUBATh SBJICHUS
OKPYXKAIOLIEro MHpA, MCIHOJIb3Ys 3HAHUS U ONBIT, NOJyYECHHBIC NPU H3YYCHUU
XUMUH, TPUMEHATh HMX MPU PEIICHUH MNpoOJeM B MOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— ¢opMmHupoBaHHEe y OO0ydYalOIIMXCAd T'YMAaHUCTUYECKUX OTHOILECHUM,
NOHMMAHHS LEHHOCTH XUMHYECKMX 3HaHUWH JUIs BBIPAOOTKHM SKOJIOTMUYECKU
1EeJIecCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATENIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALlMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAlbHEUIIETO
oOyJeHus.

OOmiee YuCIO 4YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax Mo3HAHWS B XMMHUU. UHCTHIE BellecTBa U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI M MOJIEKYNbl. XHUMUYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAsh aToMHas Macca.
OTHOCUTENbHAA MOJIEKYJISIpHAs Macca. MaccoBasi ot XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonnuectBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJu4ecTBa,
Macchl M 4YHCIAa CTPYKTYpPHBIX €IuHHUI] BemecTBa. Pacuérel mo ¢dopmynam
XUMHYECKHUX COCTUHECHHA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKas peakius U e€ MpU3HaAKH.
3aKOH COXpaHEHHs MacChl BELIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW IMOCYIOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YYEHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KATICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATNBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SIBICHUM, HaOII0eHIE U
ONKCaHUE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakuuil (pasiiockeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHe T'MIPOKCH]IA
menu (I1) mpu HarpeBanum, B3auMOJIeHCTBHUE kele3a ¢ pactBopoM conu mean (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHWE, TUCTUILIALUA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH TOBAPEHHON
CONMM, HaONIOACHHE W  OMNHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/IaHHWE MOJEJeH MOJeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKHX BellecTB

Bozmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — sneMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (uU3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIyYeHHUs] Kuciopoda B JabopaTopud W TPOMBIIUIEHHOCTUH. Kpyrosopor
KHciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIus KUcaopoaa.

TernoBolt 3hdekT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT u mpoctoe BeniecTBo. HaxoxaeHuwe Bomopona B
npupoae, GU3MYECKUEe ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nosny4yeHust. Kucmorel u conu.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbBl. Boma kak pactBoputenb. PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10JI BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4esioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranumdeckux coenuHenuit. Oxcuasl. Kiaccudukarms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukauuss ocHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHud. HoMeHknatypa ocHoBaHui. DPU3HYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctu metamnoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKEe U XMMHYECKHUE CBOWCTBA COJIEH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COEP)KaHUs KUCIOpOAa B BO3AYyXe, MOJyUYEHHUE,
coOuMpaHue, pacro3HaBaHWE€ M M3YYEHHE CBOMCTB KHCIOPOJa, HaOIIOACHUE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
NpeKpalieHus TropeHus (moxapa), O3HaAKOMJIEHWE C oOpa3uaMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpaHHe, PACINO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpojia (TOpeHue), B3auMozencTBUe Bojopoaa ¢ okcujaoMm Mmenu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpPA3IOB BEIIECCTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3NIMYHOM PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHUWE BHUJEOMATEpUAIIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaO0JII0ICHHEe U3MEHEHHUS OKPACKH MHIUKATOPOB B PAaCTBOPAX KHUCIOT W IIEJOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KUCJIOT C MeETajulaMH, pPEeaKkUWi HEUTPpAIN3alUH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJHOI0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTANIBHBIX 3a/ad MO0 TeMme «BaxkHelmue Kiacchl HEOPraHWYECKHUX
COEIMHEHUI.

Iepunoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
yiemMenToB JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETLHO-BOCCTAHOBUTEILHbIC PEAKIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX djemMeHToB. [lonstue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBL.

Ileprognyeckuii 3akoH. Ilepuoanyeckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JAJUHHONEpPHOAHAs  (QOpMBI
IIepronnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasr
u rpynnbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB INEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M30oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aroMoB MepBbIX 20 XMMHMYECKHUX 3JIEMEHTOB
[lepnogmueckon cucremsl [[. 1. MenaeneeBa. XapakTEpUCTUKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM WM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEPUOJaM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyueckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Uil pa3BUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBs3b. KoBaJieHTHas (HOJisIpHAsT M HENOJSpHas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHusi.  OKHUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Iponecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpa3lOB BEIIECTB METAUIOB UM HEMETAJUIOB, B3aWMOJCHUCTBUE
IMAPOKCUIA LMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiy pas3ioKeHUsl, COSTUHEHN).

Mexcnpeomemmnoie ceasu



Peanuzanys MeXNpeaAMETHBIX CBSA3€M IPU M3YYEHHH XUMUU B 8 Kjacce
OCYILECTBIISIETCS 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHbIX
NOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE TOHATHSA: HAYYHBINA (DaKT, TMIOTE3a, TEOpHs,
3aKOH, aHaJlu3, CHUHTE3, KiIacCU(UKaIMsA, M[EePUOJUYHOCTb, HAONIO/IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBJIICHHE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BEIHYMHBI, €IUHULIBI
WU3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3BE€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYECKasi peaKIHs

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, KaausA, KAJIbIUA W HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B Ilepmoamyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOpPraHMYECKHX BELIECTB. XMUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKuX peakuuid Mo pa3audyHbIM MPU3HAKaM (110 YHUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIJIOBOMY 3(PQeKTy, Io
U3MEHEHHUIO CTETEeHEN OKHMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYaCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKHE
YPaBHEHMUS.

[Tonsitue o ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKLMM,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HWCIOJb30BAaHUEM  METOJA
AIIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AUCCOLMALIMM BELIECTB C PA3JMYHBIMU BHUJAMU
XUMUYECKOH CcBs3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHMM W CcOJE€ll B CBET€ MPEICTAaBICHUHA 00 3IEKTPOJUTUYECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIECTB — METAJIOB W HEMeTaoB (rpadura M anamasa), CI0KHBIX BEIECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTA CKOPOCTH XUMHUYECKON peakluu
OT BO3JICUCTBHS pa3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U  COoJIed
(BO3MOXKHO  MCIIOJIb30BAHME  BHJIEO MAaTEpUaloOB), MPOBEIACHHE  ONBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  MPOTEKaHWs  peakuuid  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakluuu pas3jioKEeHUsI, COCIMHEHUs), paclo3HaBaHUE HEOPraHUYEeCKHX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKIUi HAa HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanbl U MX coeinHeHU

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTeNeHU OKucieHus. CTpoeHne U (pU3MYecKue CBOWCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA HAa [pUMEpe  XJjopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTaUlaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KucCioTa, XMMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMEHeHHe. [lericTBue
XJIOpa M XJOPOBOJIOPOJA HA OPraHM3M 4eJIOBeKa. BaxkHeilmme XJIOpHIbl M HX
HAXOXKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKkue CcBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (QU3UYECKUE U
XUMUYECKHE cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas xuciora, Qu3Uueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneuuduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJy4YeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCIOThI, KAYECTBEHHAs! pEaKIUs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeabl COCNUHEHUSIMU cepbl (KUCIOTHBIE O],
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
dbusnyeckue U xumMuueckue cBoiictea. KpyroBopor azora B npupojae. AMMHAK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHue U npuMeHenue. Cou aMMOHUS,
X QU3NYECKUEe U XUMUYECKHAE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKUE U XHUMHYCCKUE
cBOMcTBa (0OIIME Kak TMPEACTaBUTENSl Kiacca KHUCIOT U crneruduyueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpAIbHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3sHeHUE OKPYKaIollel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
ajuioTponHeie Mojaudukanuu ¢gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, pu3MIecKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMS.  YTIEpoHd,  auIOTPOITHBIE
Moau(dUKALIUKM, paCIpOCTpaHEHHWE B NpUpojae, (U3NYECKHE U XUMUYECKHUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
buznueckue W XUMUYECKHE CBOMCTBA, JCHCTBME HA JKUBBIE OPraHU3MBI,
MOJYYEHUE U TMPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCHUJIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIUMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MoJIydeHHe W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHbIC MOHITUSL 00 OPTraHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YIIIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTH),
MPOJIYKTHI WX TepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsaTre 0 OMONOTUYECKU BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoJax — U ux
ponu B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUuX W
HEOPTaHWYECKUX COCITMHCHUU.

KpemHuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMeHenue. CoenuHeHHs KpeMHHs B mpupoje. OOuue mnpeacTaBieHus 00
okcusie kpemausi (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJICHHOCTH. BakHelIne CTpouTeNbHbIe MaTepHasbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HCIOJIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMsI, ONBITHL, OTpa)Kalliue (QU3NYECKHUe W XHUMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHHE C oOpa3lamMu XJOpPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpazmamMu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXXKHO  HMCIOJIb30BaHHUE
BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYTIUBaHUS caxapa IO JIEeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, HM3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIeHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha CyJlibdaT-
VWOH W HAOJI0JeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3HMUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COECIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHATIOB), o0pa3aMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIy4YEHUE,
coOuMpaHue, pacro3HaBaHWE€ M M3YYCHHE CBONCTB aMMHUaKa, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKAHHUsI, B3AMMOICMCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, yiepeHa, O3HAKOMIICHHE C
MpoLIeCCOM  afCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTUBOra3a, MoJydyeHHe, COOMpaHue, paclio3HABAaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peakuuil Ha KapOoHAT U
CWIMKAT-UOHBl M M3yYECHHE T[PU3HAKOB MX TMPOTEKAHUS, O3HAKOMJIEHUE C
MNPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTtasiibl U MX COeUHEHUS

OO01ast xapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux osnemeHtoB [[. .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Merayundeckas CBsi3b U
METAJJIMYECKass ~ KpPUCTA/UIMUECKas  pelI€TKa.  DJIEKTPOXUMUYECKUH  pAll
HaIpspKeHU MeTtaioB. U3NYECKUe U XMMUYECKHUE CBOMCTBA MeTaiioB. OO1ue
CrocoObl Mosy4eHus: MeTayioB. [loHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U UX MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[[{eounble MeTambl: nonoxkeHue B [leproanueckoil cuCTEME XUMUYECKUX
anemeHToB /. 1. MenzaeneeBa, CTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
dusnyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUIbsl 1



TUAPOKCUABl HATpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COEJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii M KaJbIUMH: TIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, crpoeHne
MX aTOMOB, HaXOXJIeHHE B Ipupojie. Pru3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpuusa. Baxueimue coeauHeHHs Kaiblus (OKCUJ, THUIAPOKCHI, COJIN).
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHHne aTtoma, HaxOKJIE€HHME B npupone. Pusnueckue u
XUMHUYECKHE CBOICTBa amtoMuHUsA. AMOTEpHbIE CBOMCTBA OKCHIA U THIPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B llepnoanueckoil cuCTeMe XUMHUYECKUX 3JIEMEHTOB /l.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMUYECKHE CBOMCTRA kene3a. OKcH b, rTuapoKcHabl U conu xenesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMH METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, HM3YyYEHHE  PpE3YJbTaTOB KOPPO3UUM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KaJblIUg W HATpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
VICCJIEIOBAHNE CBOMCTB KECTKOW BOJBI, NPOLECCAa TOPEHUS Kelle3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHWE  BHUJIEOMATEPUAIOB), IPU3HAKOB  MNPOTEKAHUS
KauYeCTBEHHBIX PEAKIMA HAa MOHBI: MarHus, KajbllUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xeneza (III), meau (1I), HaOnrOAEHUE M OMUCAHUE MPOLECCOB OKPALIMBAHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaibliid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THIAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxkneime
METaJUIbl U KX COCAUHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemectBa m Marepuasnibl B ITOBCEIHEBHOM KXHU3HM YeEJIOBEKAa. be3omacHoe
WCITIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpyKaroueh cpenbl (MpeaenbHas IomycThuMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3y4eHHe oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemnmnuie céasu



Peanuszanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHUM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, KJIacCU(pUKALMs, TEePUOAUYHOCTh, HAOIIOACHHUE,
DKCIEPUMEHT, MOJICIUPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, IMAPHUKOBBIN
3 (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®dusuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BELIECTBA, Ia3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILNINYECKAs
pemeTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunTes, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPATBHBIE
yI00pEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOU H
BOCIIUTATEBHOUN JIEATEIIbBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSITHIMU B
oOIIeCTBE TMpaBUJIaMH W HOPMaMHU TIOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaloOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacIIMpEHUE OIBITA IEITEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPUOTHYECKOT0 BOCTIMTAHMSL:

LIEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAaHHS 3HAYECHUS XUMHUUYECKON HAyKH B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BJIAAECTh JOCTOBEpHOU MH(OpManmeit o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MEATENbHOCTH TpU
BBITIOJIHGHUHM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
AKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4YeOHOU NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAECHUWE M TIOCTYNKH CBOMX TOBAPHUIIEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEakilvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U COCTABIISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI MPHUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO3HABaTEJbHBIC MOTHBBI, HAlPABJICHHBIC HA TMOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HaOJI0/IaeMbIX MPOIECCOB W SIBJICHUIH,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM paloThl C Y4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3oBaHWIO, TPOEKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popmupoBaHusi KyJbTyPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJICICTBUU U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKUMU BEILIECTBAMHU B OBITY U PEaIbHON KU3HU;

S) TpyA10BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUECKOMY M3YUYCHUIO Tpodeccril U Tpy1a pa3IudHOTo poja,
YBOXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJAOHKEHHUS 00pa3oBaHus ¢ YYETOM JTMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npo(eccuoHaaIbHON IeSITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 7K0JIOrHYecKOro BOCIIMTAaHHS

HKOJIOTUYECKHU 11€JIeCO00pa3HOE OTHOIICHUE K MPUPOAEC KAaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIEeCTBOBAHUSI, IOHUMaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHOoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYEeCKOMY M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuiI 0€30MaCHOTO MOBEICHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOXKAIOIINX 3J0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITH 3HAHUSI, MOJydaeMble MPU MU3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl IIOBBIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYPhl, OCO3HAHUS TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeHl UX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOU IMPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIC I
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTEe3a, GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpEeAMETax M IMO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHUBHBIE, PETyJISATHUBHBIE), KOTOphIE OOecrneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO M OCYILECTBICHUIO Y4eOHOU
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

Ba3oBble JJoruueckue JelicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMU TIOHSTHIMH), UCIIOJIB30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX ()aKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMM XUMHUYECKUX BEIIECTB U XMMUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJACTBEHHBIE CBS3U MEXIY OOBEKTaMH HW3Yy4EHHS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XuMudeckas (opmylia U ypaBHEHHUE
XUMUYECKON PEAKIIUU — TMPU PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX MPEJCTABICHUN BBISBISITH U XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABIICHHBIE BOIPOCH B Kaue€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAadeCTBE OCHOBBI i (POPMUPOBAHHUS THIIOTE3BI TIO
MIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE OMbITa M0 TUIAHUPOBAHHUIO, OPraHU3AMU W MPOBEIACHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJOM Ipoiiecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €0 Pe3yJsbTar, GopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTyd4aeMyl0 U3 Pa3HbIX UCTOYHHKOB
(HaygHO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJICpXKaHUSA, CIPABOYHBIC
nocoOus, pecypcsl MHTepHETa), KpPUTHYECKH OIICHUBATH IPOTHUBOPCUYHBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHME MPUMEHATh PA3IUYHbIE METOJbl M 3alpoChl MPU MOUCKE U OTOOpE
MHPOpMAILlMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4€OHBIX U MO3HABATEIBHBIX 33/1a4 ONPEJENEHHOTO TUIIA, TPUOOPETEHNE OIBITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJbTYpOH aKTUBHOI'O MCIOJb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3a7a4d HECIOKHBIMU CXEMaMH, JuarpamMmamy,
apyrumu popmMamu rpaduku U UX KOMOWHAIUSIMU;

YMEHHE HCIIOJIb30BaTh U AaHAJIW3MpPOBaTh B IIpolecce Y4YeOHOH W
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIIICHHOCTH,
CEJIBCKOTO XO3SIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEW IPUPOIHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe 1eHCTBUS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJ¢ Juajiora W (WiM) JIHUCKYCCHUHU) TIO
CyLUIECTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJI0KEHHOM 3a1a4H;

YMEHUS  NPEICTABIATH  IOJYYEHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3CHTALUIO
pPE3yNbTATOB BBINOJHEHUS XMUMHYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO OMBITA,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOMU
NO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  JACSATENBbHOCTH  MpPU  PELICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COrJIAaCOBAHUS
no3uuuid (00cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITNIOJIHEHHOM pabOThI U JpyTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSTENIbHO ONPENENsITh LENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeILHOCTD, BBIOUpaTh Harbosee 3pheKTUBHbIC CITOCOOBI pelieHusT yUeOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBIATh WM KOPPEKTHUPOBATH
MIPEUIOKEHHBIA AJITOPUTM  JIEVCTBUWA TP BBINOJHEHUHM 33JaHUA C Y4YETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBUE ITOJIyYEHHOIO pPE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, PEJIAraeMbl€ B YCIOBUU 331aHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBul, crnenuduueckue I TpeAMETHONM o0nactu  «XUMHS», BB
JNEATEIBHOCTH MO  IOJYYEHHID HOBOIO  3HAHUS, €ro  MWHTEpPIpETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIlUsIX.

K xoHiy 00yueHus B 8 kj1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHW: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(oHOpO/IHAst M HEOJHOPOHAs), BAJIGHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJICKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYIECKOTO 3JIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTAa, OCHOBAHHE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMHUUYECKasl peakius, Kiaccu(ukanus peakuuid: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUUU
0OMEHa, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHASA U HEMOJSIpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHUOH, PAacCTBOpP, MAaccoBas JI0Js BEIECTBA
(TpolieHTHAs! KOHIIEHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHSITUH W
MPUMEHSThH 3TU OHATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJB30BaTh XHUMHUYECKYIO CHUMBOJMKY JJISI COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIMHECHUSIX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHHU MO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akonHa JI. WM. Mennaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAaHEHHMS MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTaipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHUMHYECKHUX OJJIEMEHTOB: pa3iuvaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJIbIIIE TIEPHOJIbI, COOTHOCUTh OO0O3HAYCHMS, KOTOpPhIE HUMEIOTCA B
tabmune «llepuoauueckass cucteMa Xumudeckux osyemeHToB [, U.
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sAapa, 00llee YUCIO 3JIEKTPOHOB
U pacrpeeieHre UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUSI XUMHUYECKHUX [MPEBpAIlCHUI B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYKO MAaccChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPAlM MBICIUTEIBHON JNEATEIIbBHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IleHuEe, CHUCTEMaTU3alNI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI1 M3Yy4YCHUS CBOWMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBbIE METOJIbI
MO3HAHUA — HAONIOJICHUE, W3MEpPEHHEe, MOJICIUPOBAHUE, DKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  IpaBWJaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBAaHMEM, a TaKXKe IMpaBWaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYECHUI0O W COOUPAHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJA), TPUTOTOBIECHUIO
pPacTBOPOB C OMPEACIEHHON MacCOBOM J0JIEM PaCTBOPEHHOTO BENIECTBA,
MJIAaHUPOBAaTh M MPOBOJUTH  XUMHYECKHE  AKCIEPUMEHTHI IO
pacIlio3HaBaHHUIO PACTBOPOB LIEIOUYEH U KUCIOT C OMOIIbIO MHIUKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K koHiy oOyueHus B 9 kiacce npeaMeTHble pe3yIbTaTbl Ha 6a30BOM YPOBHE
JOJKHBI OTPpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHMX NOHATHWA: XHWMHUYECKHM
JJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, AHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYEeCcKas CBs3b, TEIUIOBOU >PdeKT
peakiuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDRJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] TUCCOLUALMS, PEAKUUH HOHHOIO
oOMeHa, Karaau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJuInYecKasi), KpHUCTAJUIMYECKass pEmETKa, KOpPpO3Us METAILIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakluu, MpeAeabHO O0MyCcTUMas
koHueHtpanus [IJIK BemniecTna;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
MPUMEHSITH 3TU TTOHSATHUS MPU OMKUCAHUU BEUIESCTB U UX MPEBPAIICHUN;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBiICHHS (GopMyll
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENIEIATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCy COEIMHEHHH 1o (opmyiaM, BHA XHUMHYECKOU
CBsi3U (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA MO0 XUMHUYECKON (QopMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cmbica Ilepumogmueckoro 3akona [[. M. MeHnneneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OIKCHhIBATh W XapaKTepUu30BaTh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynna (A-rpymnma)» U «mobouyHas
noarpynna (b-rpynmna)», mansle U OOJbIINE TEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPHUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHHMSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsija  sijapa, oOImee 4YUCIO DJIEKTPOHOB H
pacnpeneneHue WX IO DBJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOSHHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYacTBYIOIIMX B PEAKLIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTAaBIIAITb YPABHEHUS DJEKTPOJIUTUYECKOW JHCCOLMALMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIMA HOHHOTO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOM CBSI3U MEXK/Ty BEIIECTBAMU PA3IUNYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca ITUX PEeaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COEMHEHHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKOU PEAKIIHH;

coOMIOaTh  MpaBWJa  MOJIb30BAaHUS  XUMHYECKOW  TOCYIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Trasa);

NPOBOJUTh  PEAKIMM, TOATBEPXKIAIONIME  KAYeCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpOMUSI-,
uonMI-, KapOoHar-, ¢ocdar-, cuiaMkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOpPaX HEOPTAHUUECKUX BEIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OO0OOIlEHHE, CHUCTEMAaTU3aIMI0, BBISIBICHUE
PUYUHHO-CJICICTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUe, MOJEIMPOBAaHUE, SKCIEPUMEHT (peajbHbIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMus — BakHas 00J1acThb

11 ©CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK

' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c

YyeJIOBEKa

12 BemecTBa 1 xuMu4eckue 15 | bu6nmnoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. ITonstue o kuciorax g | bubnmnorexka HOK

' U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [JOK

' OCHOBaHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KIIaCChI 1 | | bu6nuoreka [IOK

HCOPTaHUYCCKUX COeIUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEHME U yriyOJIeHHE 3HAHUH 5 | bubnmnoreka HOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
’ peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
) anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHEL TP https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 brbmmorexa [TOK
' PYmHSL ’ P https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' o PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obume caoiicTsa METAILIOB 4 hitps://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps:/m.cdsoo.ru/7f4 12636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnuorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
| [Ipeamer xumun. Posb XUMUU B KU3HU | bubmuoreka [JOK
yeJjioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOAAX TO3HAHKS B XUMHH 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U TIPUEMBI | | bubnuorexa [JOK
oOparieHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucteie BemecTBa U cMech. CIocoObl | bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa HOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [JOK
6 A 1
TOMBI H MOJCKyIH https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIIEMEHTHI. 3HAKU | bu6mmoreka [IOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U crnoXHBIE BELIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 nomorexa 110

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIIECCTB.

bu6mmoreka [IOK

10 X eckas ¢o a. BanenTtHoc
M A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
DJIEMEHTA B COCAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiecTBa. MoJib. bubmuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMUMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnoreka [JOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koamuecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSM XUMUYECKUX bubmmorexa [OK
. yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUuecKkux peakiuii
18 (coemuHEHHs, pa3IOKCHUS bubnmorera [TOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bu6mmoreka [JOK
19 sHuKIoneauct. O0o0mEeHne u
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHast padora Nel mo reme bubmuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubnnorexka [JOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [IOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoObl osTy4eHHst KUCIOPOaa B
23 naGopaTtopuu ZILIH OMLIH_UIGHI:;{OCTI/I bubmmorexa [IOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBoit 3¢ ekt xumMuaeckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3ar $I3H€I§I/qul)303 . a, CII0COOBI lro bubmmorexa LHOK
P Ayxa, https://m.edsoo.ru/ff0d4cda
MPEAOTBPAICHUS
[IpakTuueckas padbora Ne 3 mo Teme
26 «[lony4yenue u coOupanue KHCIOpoa bubmmorexa [OK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BelecTBo. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)% du3nyecKre 1 XMMUYECKHUEe CBOMCTBA bubmuoreka [JOK
Bostopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 ITo € 0 KHCJIOTax " CO
HATHE O KHCTIOTAX 1 COIBIX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHus BOAOPOa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
bu6mmorexa [IOK
31 «ITomyuenue u cobupanue Boopo/a,

HU3YUCHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIECTBA ra3a I10 ero M3BECTHOM bubmoreia HOK
0 MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucienus 00bEMOB ra30B 110
34 ABHCHUIO PEAKIIUM HA OCHOBE 3aKOHA bubmorexa HOK
ypap Pealtit i https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B
35 DOuU3nIecKue U XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstae 06 bubnnoreka [JOK
UHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie
37 Y HEHACHIIIICHHBIC PacTBOPHI. MaccoBas bubmorexa LHOK
N pavrRopEL- https:/m.edsoo.ru/ff0d5b40
JIOJISL BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme
38 «IIpuroroBiieHre pacCTBOPOB C bubnuotexa [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiaccupuKaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX brbmorexa HOK
. P https:/m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: cCOCTaB, KJIacCU(pUKAIIHS, bu6mmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnunoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCOéBII) ot )eHI/ISI XI/IMI/I‘-IZ(I))KI/IG bubmorexa HOK
. i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
43 I'eneTnyeckas cBA3b MEXKAY KilacCaMu bubnnorexa [HOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O060061IeHre U cucTeMaTu3alus 3HaHUN
- . https://m.edsoo.ru/00ad9cb2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorera [JOK
. p https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XUMHYECKUX 31eMeHTOB. [loHsTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX YJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubmuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
bu6mmoreka [JOK
53 Ileprozsl, TpymIIbL, MOATPYIIIEI

https://m.edsoo.ru/00adaS52c




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000109eK
. bubnmoreka [JOK
55 aTOMOB 3JieMeHTOB [leprnoauyeckoii
https://m.edsoo.ru/00ada6bc
cuctemsl [. . MenaeneeBa
XapakTepucTuka XMMHU4YE€CKOT0
56 3JI€MEHTA MO €ro MOJO0KEHUIO B bubnmoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HAyKu U npaktuku. . 1. bubnnorexa [JOK
MenpeneeB — y4€HBIM, IEJArOr U https://m.edsoo.ru/00ada96e
rpak1aHuH
PesepBHblii ypok. O000I1IEHHE 1
58 CI/ICTEMaTI/I?,Zp WSl 3HAHWH / bubmorexa LIOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
KonTtponbHas padota Ne4 o reme
59 «Ctpoenune atoma. XuUMHYECKas CBSI3b» bubmorexa [TOK
R . ) https://m.edsoo.ru/00adb486
/ Becepoccuiickast mpoBepodHasi paboTa
60 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuotexa [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xumudeckas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
2 KoBasieHTHas monsipHas XMMU4ecKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HETOMSIpHAS XUMHUYECKas bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS bubmuorexa [JOK




https://m.edsoo.ru/00adae28

65 OKHCIUTEbHO-BOCCTAHOBUTEIbHBIC | bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
66 0) 1
KHCTTITTCIIL 1 BOCCTAROBHTEH https://m.eds00.ru/00adb076
PesepBHbIil ypok. O000IICHHE 1
67 CI/ICTIC)MaTI/IBZ.’p ust 3HaHPII>'IHl 10 TeME 1 bubmorexa [TOK
1 https://m.edsoo.ru/00ad9cb2
«Ctpoenue atoma. XUMHUYECKasl CBA3b)
68 PezepBHblit ypok. O60011eHNE U | bubnnorexa [HOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
[Iepnonrueckuit 3aKoH.
| [lepuonuueckast cucrema | bubmumoreka [IOK
XUMHYECKHX 3eMeHToB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
. bubnuorexa [JOK
2 CBOMCTB XMMHYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HOMeHKIaTypa | bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckoil CBA3U U TUIIBI | bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no Teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukarms XuMru4aecKkux | bubnnoreka [JOK
PEAKLHI MO pa3IUYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKOU
bubmuorexa [JOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 DakTOpBI, BIUAIOIIME HA CKOPOCTh 1

XUMHYECKOMN PCaKun U MMOJIOKCHUC

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




XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/0O0adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIIbHEIE U cl1a0ble bubnmorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 Hounrie ypaBHEHUS peakIuil bubnmorexa [IOK
P peak hitps://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubnmnorexa LIOK
val https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIHI
XHUMHUYECKHAE CBOMCTBA COJIEA B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLMAIITHI
. bubmuorexa [JOK
14 [TonsiTne o ruponuse couen
https://m.edsoo.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pertrenue DKCIIEpUMEHTAILHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a71auy
KonTpoabHnas pabora Ne2 no teme
17 «IIIEKTPOIUTHYECKAS TUCCOIMAIHS bubmmnorexa [IOK
P A HHATH https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B paCTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I'—IGCKFI)/IG CBI;I?ICTBa Ha IpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. CoJisiHast KUCIOTA, bubnmoreka [JOK




XUMHUYCCKUEC CBOﬁCTBa, IIOJIYy4YCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «TonyueHne COMAHON KUCTOTHI bubmmorexa [IOK
YHCHHE oIl ’ https://m.edsoo.ru/00ade348
U3y4YeHUe €€ CBOMCTB»
Brruucnenust no ypaBHEHUSIM
21 XUMHAYECKHUX PEAKIIUU, €CIIU OJUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOoB JlaH B U30BITKE
2 OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
7 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnuorexa [JOK
dbuznyecKkue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢uznyeckue 1 XuMUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
26 MIOJIy4EHUS] CEPHON KUCIIOTHI. bubnnoreka [JOK
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
7 Brraucienrne MacCoBOM JOJIM BBIXOIa bubmuorexa [JOK
NPOIYKTa PEaKInu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCTHKa SJIEMEHTOB bubnmoreka [JOK




VA-rpynnel. A30T, pacipocTpaHEHHE
B IIpupoze, GU3nIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

https://m.edsoo.ru/00adeea6

29 XUMHYECKHE CBOMCTBA, MOJyYEHUE U bubmorexa [TOK
> HOIYH hitps://m.eds00.ru/00adf004
pUMEHEHUE
[IpaxTuueckas padora Ne 3 o reme
30 «lTonyuenne aMmMuaKka, U3y4eHHUE €ro bubmorexa HOK
e > YA https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KuCI0Ta, e€¢ (QU3NIecKue U bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aAMMOHHS B KQUECTBE MUHEPATHHBIX

32 0o0peHuii. XUMHYECKOe bubmorexa [IOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCTMHEHUSIMU a30Ta
®ocdop. Okeua pochopa (V) u

33 @ocgo pHaSI KncnfTa (1)@1/1:1)31/1(qe)01<1/1e " bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue GocdaTos B

34 KaueCcTBE MHUHEPAIbHBIX y100pEeHUI. bubnmnoreka [JOK
3arpsi3HEeHUE IPUPOAHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu f)) e gmﬂiecéle U XUMHUYECKHE bubmmorexa [OK

P P e https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yriaeposaa, ux puzndeckue u bubnmuorexa [JOK

XUMHUYECKUE CBOUCTBA.

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




DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

37 VYrosbHag KUCI0Ta U €€ COu bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme

18 "[TonydyeHue yrieKucaoro rasa. bubnunoreka [JOK
KadectBenHnas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[IepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKHUX BEIIECTBAaX KaK O
https://m.edsoo.ru/00ac054¢e
COEIMHEHUSIX YIIIepoa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00aec080a
[TpakTuueckast pabota Ne 5. Pemenue

41 JKCIIEpUMEHTAJIBHBIX 3a/1a4 110 TEME bubnuorexa [JOK
«BaxHenme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTpoabHnas padora Ne3 no teme
42 «BaxHenmme HeMeTaulbl U UX bubmmorexa [OK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
AJIEMEHTOB — METAJIOB.

13 Merannmnueckas CBsI3b U bu6mmoreka [IOK
MeTaUInYeCKas KpUCTaIInIeCcKast https://m.edsoo.ru/00ae103e
pewmérka. @u3n4ecKre CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUUECKUH Psifl

HaHpH)KeHI/Iﬁ MCETAJJIOB

https://m.edsoo.ru/00ael 156




OO0mue cnocoObI MOTYYEHUS
mMeTaymoB. CruiaBel. BerauciieHus mo

45 ABHCHMSIM XMMHYECKUX PEAKINMN bubmorexa HOK
P DeaiHi, https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJEPIKUT
puMecHu
bu6mmoreka [IOK
46 TTonsTHE 0 KOPPO3UU METAIIIIOB
PP https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47 €JI0YHBIC METAJLIBI
= https://m.edsoo.ru/00ae14b2
43 OKcuabl U THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ael5e8
. bubmuoreka [JOK
50 Baxueiiime coefMHEHN KaJlbIUA
https://m.edsoo.ru/00aecl5e8
51 O06o0mIeHre U cucTeMaTr3aIus
3HAHUU
57 JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHU https://m.edsoo.ru/00aec1886
[TpakTuyeckas padora Ne 6 o Teme
53 "XEcTKOCTEL BOIBI M METOMEI €€ bubmmnorexa [IOK
" A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
54 N —— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nonmmoreka 11O

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, THAPOKCUABI U COJIM JKEJIE3a

bu6mmoreka [IOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O606IEIGHI/IG A CUCTEMATU3aLMs
3HAHHUHN
[IpaxTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmoreka [JOK
«BaxHeie MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [JOK
COAEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTa
peakIuu
61 O6OGI£IGHI/I€ Y CHCTEMAaTH3aIINS
3HAHUHN
Konrtponsnas pabora Ne4 o reme
62 «BaxxHe#mme MeTaIbl 1 UX
COCTMHECHUS
63 BemecrBa u maTepuansl B bu6mmorexa [IOK
MOBCEIHEBHOM KU3HU YeI0BeKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNe bubnuorexa [JOK
OKPYKaIOIIE Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubmuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O000IeHNE U bubmoreka [IOK
CHCTEMAaTU3ALMS 3HAHU N https://m.edsoo.ru/00ae0d0a
67 Peseprubriit ypok. O6001eHIE U bubnuotexa [JOK




cucTeMaTru3anusa 3HAHHHI

68 PesepBublit ypok. O6o0mIeHnE 1

cucTeMaTu3anusa 3HAHHI

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

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68







IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOHN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHNYCCKUC ITOHATHS)

1.1

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TOHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEUIECTBO, CMeCh (OJHOpPOJHAs U HEOAHOPOJHAas), BAJEHTHOCTbD,
OTHOCHUTENIbHAsE aTOMHasi M MOJIEKYJsIpHas Macca, KOJIUYECTBO
BElIECTBAa, MOJb, MOJSIpHasT Macca, MaccoBas J0Ji1 XUMHUYECKOTO
DIIEMEHTa B COEIMHEHUHU, MOJIAPHBIA O0BEM, XMMHUYECKas peaKius,
KIaCCU(UKALUSA  PEAKIMH:  PEaKlMu  COCAWHCHUS,  PEaAKIHH
pa3joXKeHUs, peaklUuu 3aMelIeHHs, peakIuu oOMeHa, HK30- U
SHJOTEPMUUYECKHE PEAKINH, TEIUIOBOM 3(P(EeKT peakinu, pacTBOp,

MaccCoBas O0Jd BEUICCTBA (HpOHeHTHaH KOHI_IeHTpaI_II/IH) B paCTBOpC

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MMOHATHU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

HCIOJIb30BATh XUMHYCCKYIO CHUMBOJIMKY JIA COCTaBJICHUSA (I)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKpbIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

L.5

1.6

OIpECaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOAUMHECHUAX

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUEC PCAKIINU (HO qucily Hu COCTaBYy

YYaCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEMIOBOMY 3PEKTY)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPDHYIO M MOJISIPHYKO MAacChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1o (opmyre

COCIIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE

NPUMEHSTh €CTECTBCHHOHAYYHBIC METOJbI TIO3HAHUSI — HAOIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAHME,  OKCIEPUMEHT  (peallbHBI |
MBICJICHHBIN )

[To Teme: «BaxkHeiine npeacTaBUTEIN HEOPTaHUIECKUX BEIIECTBY

paCKpeIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX TTOHSATHH: OKCH I,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

OonpeAC/IATh NPHUHAMJIC)KHOCTh BCHIECTB K OHpCI[CJ'IéHHOMy KJaccy

COeIMHEHUH 1Mo Gopmyam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONHUCHIBATH) OOLIME XMMHUYECKHME CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUAN

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

2.7

3.1

CIENOBaTh MpaBWJaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
71a00PaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEILIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI IO
pAaclO3HABaHUIO PACTBOPOB IIEJIIOYEH U KHUCJIOT C IOMOIIBIO
WHAUKATOPOB (JakMyc, (heHondraaern, METUIOPAHXK U IPYTHE)
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaKkInu

ITo Teme: «llepmogmueckuit 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHTtoB J[. M. MenpeneeBa. CtpoeHHne aTOMOB.
Xumnueckasi cBi3b. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUM
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX MOHSTHH: SApO aToma,
ANIEKTPOHHBIA CIIOM aTroma, aTOMHas oOpOWTadb, paguyc aToma,

XUMHUYCCKasd CBA3b, IIOJIApHAss W HCIOJIApHAas KOBAJICHTHAA CBA3b,




3.2

33

ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHWOH,

CTENeHb OKUCIICHUS

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTBI

OMKCHIBATh U XapaKTepu3oBaTh TaOnuuHyto Gopmy Ilepuonnyeckoii
CHUCTEMbl XHMHYECKUX JJIEMEHTOB: pa3jiMyaTh TIOHATHUS «TJIaBHAs

noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIpley» U «OOJIBIITHEY epuoabl

34

3.5

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHHUE MEPUOJINUECKON 3aBUCUMOCTU CBOWCTB
XMMHYECKHUX DJJIEMEHTOB OT WX TnoJokeHuss B Ilepuoamueckoit

CHCTCMC

COOTHOCUTHb  0003HAu€HHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ileppuoguueckass  cucrema  XuUMHYeckux  anementos  JM.
MenneneeBay C YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMMUYECKUX 3JEMEHTOB (COoCTaB M 3apsai sjpa, ofluee Yucio

AJIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KVIACC

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCIUHCHHUAX

OIIpCaACIsATL BHI XUMHUUYECKOM CBSI3U (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

Kon
IpoBepPsAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBo U XUMHUYECKas pCaKkuus»

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKMX IIOHATHUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJUTHYECKAs JAUCCOIHAIIMS,
peaKknMu MOHHOrO OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakiuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuum, OKHCIIUTETD,
BOCCTAHOBUTEJIb, OKHCIEHHE M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOBAJIEGHTHas, HWOHHaf,

MeTaJ'IJ'H/I‘-IeCKaH), KpucCTaJlJIn4eCKas peméTKa, CIINIaBbBI, CKOPOCTH



XUMHUYECKON peakiuu

1.2

1.3

1.4

HJUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA U

IPUMEHSTh 3T MOHATHUSA NPU ONMCAHUY BELIECTB U UX IPEBpALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIUEHHBIC YPAaBHEHUs DPEaKLUH
MOHHOr0 0OMeHa

PAaCKpBIBATh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAaKLUN

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

L.5

IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

IlIo Ttemam: «Hemeramnel M ux COCAUMHCHUA» H «MeTanael U HX

COCAUHCHUA

2.1

2.2

XapaKTepU30BaTh (OMUCHIBATE) OOIIUE U CIICHU(PHUECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXk/Aas ONMCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLINX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MMOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3UpPOBAThH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

24

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
71abopaTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
71a060pPaTOPHBIX XMUMHUYECKHUX OIBITOB MO TOJYYEHUIO M COOMpaHHIO

ra3000pa3HbIX BEILECTB (aMMMAaKa U YTIIEKHUCIIOro ra3a)

2.5

3.1

OPOBOJUTHh pEaKkIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM MYTEM XJIOPUA-,
Opomuza, wuomuia, Kkapbonar, ¢ocdar, cunmkar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIME B BOJHBIX paCTBOpax HEOPraHUUECKUX BEILIECTB
ITo Teme: «XHUMHsI U OKpY:KArOIIast CPear»

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XUMHYCCKUX MMOHSATHUH: HI[K

BCIIECTBA, KOPPO3Ud METAJIIIOB

3.2

IMPUMCHATE OCHOBHEBIC OIICpanuu MBICIINTETbHON JCATCIIBHOCTH —



aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3alUIO,
BBISIBIICHHE TPUYMHHO-CIICCTBEHHBIX CBS3CH — IS HM3Yy4eHUS
CBOﬁCTB BCIICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTeCTBeHHOHay‘-IHBIe
METO/BI IO3HAHHSA — HAOIIOJICHHWE, W3MEPEHHE, MOJEIHPOBAaHHE,

9KCIIEPUMEHT (peajbHbIl U MBICICHHBIN)



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHSATHUS

[Ipenver xumuu. Ponp XUMuM B JKU3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ArperaTHoe COCTOSTHUE
BEIICCTB

[TonsiTre 0 MeToAax Mo3HaHUs B XUMUU. YncThie BemecTBa U cmecH. CrocoObl

pa3aeneHus cmecen

1.3

1.4

ATOMBI H MOJICKYIJIBI. Xumuueckue dsyeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’ICKy.]'IHpHOG Y4CHUC

XuMuueckas (I)OpMy.]'Ia. BanieHTHOCTE aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OtHocuTenbHas aTOMHas macca.
OTHOCHUTENLHASA MOJICKYJISIpHAA Macca. MaccoBas J0J1s1 XUMHAYECKOr0 3JIEMEHTA

B COCIMHCHUU

1.5

1.6

1.7

KonnuectBo BemectBa. Moisib. MonsipHas Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

dusnueckue U XUMHUYECKUE ABJICHHSA. XUMUYECKas peakius U e€ INPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. Xumuueckue ypaBHenus. Kiaccupukanus

XUMHUYCCKHUX peaKLII/Iﬁ (COCI[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYI0M, C IpaBUIaMU
pabotrel B Jaboparopuu W TpuéMamMu  OOpaileHuss C JIabOpaTOPHBIM
00OpyJOBaHUEM, HU3yUYE€HHE WU OINucaHHe (UINUYECKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEIIECTB, HaOmoJeHHe (u3ndecknx (IIaBIieHHE BOCKa,
TasHHUE JIbJIa, paCTUpPaHUE caxapa B CTYNKE, KMUIIEHUE U KOHJAEHCAIUs BOJbI) U
XUMHUYECKHX  (TOpeHHE CBEYd, MpOKaJMBaHWE MEIHOW  IPOBOJIOKH,
B3aMMOJICIICTBUE MeJla ¢ KHUCJIOTOW) SBJICHUH, HAOMIONEHHE M ONHCaHuE
NPU3HAKOB TPOTEKaHWS XUMHUYECKHX peakuui (pa3jokeHue caxapa,
B3aUMOJICIICTBUE CEpHOW KHCIOTHI C XJOpUIOM Oapusi, pa3jioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE Kelle3a ¢ pacCTBOPOM

conu meau(Il), n3yuenue cnocoOoB pazaeneHus: cMeceil (C mMOMOIIbI0 MarHUTa,




2.1
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¢wibTpOBaHMEe, BHIIApUBAHHE, IUCTHIUIALUSA, Xpomartorpadus), NpoBereHUEe
OUYHUCTKH [TOBApEHHOM COJIM, HAOJIO/IEHHE U ONMCAHNUE PE3YJIbTATOB IPOBEICHUS
OIIBITA, MIUIOCTPUPYIOLIErO 3aKOH COXPAHEHMS MAacChl, CO3JAaHHME MOJeIeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Bakneiime npeacTaBUTeNIn HEOPTaHMYECKUX BEIIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocroe
BerecTBo. HaxokaeHwe Kuciaopoja B Ipupoje, (GU3MYecKHe M XUMHYECKUE
cBorictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucimopoga. CrocoOb!
MOJYYEeHUsI KHUCIOpoJa B JIaOOpaTOpUM U MPOMBIIUICHHOCTH. Kpyrosopor

Kkucaopoja B mpupojie. O30H — aioTporHas MoaupuKanus KUCIopoa

TennoBoit 3 hekT XUMUIECKON peakuu, TEPMOXUMHUUYECKHE YPaBHEHHUS, IK30-
¥ DHJOTEPMUYECKHE peakuy. TOImMBO: yroib U MeTaH. 3arps3HeHne BO3/1yXa,
yCHUJIEHUE MAapHUKOBOTO 3(peKTa, pa3pylieHrne 030HOBOTO CII0s

Bonopon — anemenT u mpocroe BemiectBo. Haxokaenue Bomopona B IMPUPOJE,
dusnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTY4EHHS.

Kucnors! 1 conn
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MomnsipHblil 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM YPaBHEHUSIM

2.5

2.6

®dusnyeckue CcBoWcTBa BOAbl. Boma kak  pactBopuTenb. PacTBOpEL
HacplleHHbIe 1 HEHACBILICHHBIE PAaCTBOPBI. PacTBOPMMOCTD BEILECTB B BOJE.
MaccoBass nons Bemectsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B MpUPOJE M B KU3HM 4YenoBeka. Kpyrosopor
BOABI B TMpuUpoJe. 3arps3HeHHe NpUPOAHbIX BoA. OxpaHa U OYHMCTKa
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmdeckux coenuHeHunidl. Oxcuapl. Knaccugukarnus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHUCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. HomeHknatypa oxcujnoB. Puszndyeckue M XHMHYECKHE

CBOMCTBa OKCHAOB. [loiryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoOBaHMM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHusA. HomeHknarypa ocHoBanui. du3nyeckue U XUMHUYECKHUE CBOWCTBA

ocHoBaHMH. [TonyueHne ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudukarmus kucnor. Homenknatypa kuciaor. Dusznyeckue u
XUMHYECKHE CBOMCTBA KHCIOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.

HonyquHe KHUCIIOT

Comu. Homenknarypa conei. @usnyeckue M XUMHUUYECKUE CBOMCTBA COJIEH.

[Tomyuyenue conen



2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COG,[[I/IHGHI/Iﬁ

2.11

3.1
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XVUMUYECKUN  3KCHEPUMEHT: KadeCTBEHHOE OIPEACICHUE  COACpPHKAHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHUe, paclio3HaBaHUE U HU3Yy4YEHUE
CBOWCTB KHCJIOPO/a, HAOIIOAeHNE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJOM U
yCIIOBHS BO3HUKHOBEHUS U IPEKpallleHHs] ropeHus (1oxkapa), 03HaKOMJICHHE C
o0pa3llaMu OKCHJOB U OIMCaHME HUX CBOWCTB, TMOIy4eHHe, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOpOAa (rOpeHHe), B3auMOeHcTBUE
Bozopoaa ¢ okcugoMm Menu(Il) (BO3MOXKHO HUCTIOIB30BAaHUE BUACOMATEPUATIOB),
HaOmrofieHne oO0pa3lioB  BEIECTB KOJMYECTBOM 1 MOjb, HCCIEJOBAHUE
OCOOEHHOCTENl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIAEIEHHON MacCOBOM JOJEH pacTBOPEHHOIO
BEIIECTBA, B3aMMOJECUCTBHE BOJbl C MeTaJyIaMU (HATPUEM M KaJbLUEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpHANIOB), OIPENEIEHUE pPAaCTBOPOB
KUCJIOT W IIEJOYEeH C IOMOIIBI0 HMHJIMKATOPOB, HCCIEIOBAaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOACHUE W3MEHEHUS
OKpPAacKM MHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJouYed, H3ydeHHE
B3auMojieiictBusa okcuga menu(Il) ¢ pacTBOpoM cepHOM KUCIOTBI, KUCIOT C
METaJUIaMM, PEaKIUH HEUTpaIU3allii, I1I0JIy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTaula JpYyrMM M3 pacTBopa COJIM, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/ay 1o TeMe «BakHelmine Kjiacchl HEOPraHUYECKUX

COEIMHEHUI»

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKast CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble TOMBITKKA KIAaCCU(PHUKAIMU XHUMHUYECKHUX JJIeMEHTOB. [loHsTue o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEIOYHBbIE W MIEIOYHO3EMETIbHbIE METalIbl,
raJioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT amMdoTepHBIC

OKCHUBI U TUAPOKCHIBI

Ilepnoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKHUX ds1eMeHToB J1.1.
Menneneesa. KopotkonepuoaHas " JIIMHHOTIEPHOIHAS (bopMbI
Ilepuoguueckoit cucrtembl XuMuueckux adnemeHToB [[.M. MeHnneneesa.
Ilepumonpr u rpynmsl. PU3NYECKUI CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa U rpymuiibl 3JICMCHTA

CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. H3oTomsl. 3HeKTp0HBI. CTpOCHI/IC

OJICKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XHMHYECKHX DJIECMCHTOB
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3.5

IIepuomnueckoii cucremsl .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOTO

3JIEMEHTa MO ero nojoxkeHuto B [lepuoanueckoil cucteme [I.1. Menneneena

3aKOHOMEPHOCTH M3MEHEHHsI paauyca arOMOB XHWMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB MO TIpyINaM M IEpUOAaM.
3nauenue [lepmoanueckoro 3akoHa u lleproanyeckol CUCTEMBI XUMHUUYECKHUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku U npakTuku. .M. MenneneeB — y4€HbIA U
rPpaKJIaHUH

Xumuyeckasi cBa3b. KoBasneHTHass (HOJsipHAsT U HEMOJSpHAas) CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

3.7

Crenecup okucieHus. OKHCIUTECIBFHOBOCCTAHOBUTCIBHEIC pCaKkuu. Hpoueccm

OKHCJICHHMSA B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH 3KCIIEPUMEHT: M3ydeHHE OO0pa3lloB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
1IeJI0YEH, MPOBEICHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX pCaKI_II/Iﬁ (ropeHHe, pE€aKluu pa3i10KCHUA, COCI[I/IHCHI/IH)

9 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BemecTBo 1 xummnueckas peakuus. [loropenue

1.1

[Iepnonnueckuit 3akoH. lleproanyeckas cuctema XuMU4eCKux snemeHToB JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalblUsi H HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM DJIEMEHTOB B Ilepuonnueckon

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHne BelecTBa: BHABI XUMHYECKOM CBA3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT THUIIA KPUCTAJUINYECKON PEIIETKH
U BUJa XUMHUYecKoll cs3u. Knaccudukanus u HOMEHKIIaTypa HEOpraHMYEeCKHX
BEUIECTB (MEXAYHapoAHas U TpUBHaJbHAs). XMMUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3JIMYHBIM  KJacCaM HEOPraHWYECKUX  COCAUHEHUH,

IFCHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Krnaccudukanys XuMu4eckux peakiui 1Mo pa3auyHbIM IpU3HaKaM (110 YUCITy U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIIOBOMY 3(ddekTy, Mo

N3MCHCHMIO CTCIICHEH OKHCICHHS XUMHUUYECKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,



1.4

[0 YYacTUIO KaTaau3aropa). OK30- M SHIOTEPMHUYECKHE  peakluuy,

TepMOXUMHUYECKHEe ypaBHEeHUA. [IoHSITHE O CKOPOCTH XMMHUYECKOM peakiuu

Ilonsatue 00 06paTI/IMI)IX u H606paTI/IMBIX XUMHYCCKUX PCaAKIUAX. IlousTue o
TOMOT'CHHBIX M I'CTCPOrCHHBIX PCAKIUAX. IlonsaTrHe 0 XUMHUYECKOM PaBHOBCCHUU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOH p€akKiiuk " I10JIOKCHUC

XUMHYCCKOTI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIﬁ OamaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM peaKkru. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ C HCIHOJIB30BAHUEM MCETOJa

OJICKTPOHHOI'O OajnaHca

Teopus 37E€KTPOIUTHUECKON AUCCOLMALMHU. DIEKTPOJIUTHI U HEINEKTPOIUTHI.
Katunonsl, annonsl. MexaHu3m JUCCOLMAIIMN BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peakumm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEAKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIE ypaBHEHMs peakuuid. CBOICTBa KHCIIOT,
OCHOBaHMH M COJIEM B CBETE€ NPEACTABICHHN 00 3JIEKTPOJUTUYECKON

Auccounalnuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoIn3eC coJiei

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSMU KPHUCTAUINYECKUX
pPEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
aziMasa), CJIO’KHBIX BEUIECTB (XJIOpUIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peakuuu OT BO3ACUCTBUS Pa3IMUHBIX (PAKTOPOB;
HCCIEAOBAHUE  DJEKTPONPOBOJHOCTH  PacTBOPOB  BELIECTB,  Ipolecca
OUCCOLMAIMU  KHUCIOT, WIEJo4ed M cojell  (BO3MOYKHO HCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB); TMPOBEACHUE ONBITOB, WUIOCTPUPYIOUIUX MPU3HAKU
MPOTEKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHHE BOJbl); OIBITOB, WJUIIOCTPUPYIOLIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEaKLuil (rOpeHHe, peakluu pa3iokKeHUs, COeAUHEHHS);
pacrno3HaBaHHe HEOPTaHUYECKUX BEIIECTB C OMOIIbIO KaueCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamis! ¥ UX COeAUHEHUS

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKHE CBOICTBA Ha IpUMeEpe XJjopa
(B3auMozielicTBUE C MeTallylaMH, HEMeTajlaMH, Iiefodyamu). XJIOpOBOJIOPOA.

ConsHas KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa, IMOJIy4YCHHUEC, IPUMCHCHHUC. I[eﬁCTBHe




2.2

XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M YeJoBeKa. BaxkHenmme XJIOpUIbl U UX

HaxO0KJICHHUE B TIPUPO/IC

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHue u (hU3MUecKue CBOMCTBA
MPOCTBIX BEHIECTB — KHUCJIOPOAa M CEpbl. AJUIOTPONHBIE MOAU(PHUKAIIUN
KHMCIIOpo/ia U cepbl. XUMHUYECKHUe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dusznueckue M XUMHUYECKHe CcBOMCTBa. OKCHUIBI cepbl KaK MpeCTaBUTEIH
KHCIIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NISCKUE U XUMHYECKHE CBOHCTBA
(o0mue Kak mpecTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHIECKUE
peakiuu, JeKalrue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydyeHHsI CepHOU
kucnothl. [Ipumenenue. Conu cepHOW KHCIOTHI, KadeCTBEHHAsl peaklus Ha
cynbgar-uoH. HaxoxneHue cepel U €€ COCNMHEHUN B TPUPOJE. XUMUUYECKOES
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCTUHEHUSMU cepbl (KUCIOTHBIE TOX[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAILICHHS

2.3

OOmast xapaktepucTuka 5yeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, pacCIpOCTpaHEeHUE B IIPUPOJIE,
¢dusnveckne U XUMUIecKre cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHaK,
ero (u3nM4ecKue W XMMHUYECKHE CBOMCTBA, ModydyeHue U npumeHenue. Comu
aMMOHUA, nux Ci)I/BI/I‘IeCKI/IC u XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC.
KayecTBeHHast peakuusi Ha MOHbI aMMOHMs. A30THasl KUCJIOTa, €€ MOJyuyeHHeE,
¢buzmvecKkue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MpeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY’Karolei
Cpeabl COEMHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJJOEMOB)
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docdop, amnorponHsle Mogudukanuu docdopa, puzNIecKue U XUMUYECKUE
ceoiictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHe CBOWCTBa, mosyueHue. Vcnonb3zoBaHue ¢ochaToB B KayecTBe

MUHEPAIBHBIX YI0OpEeHHM

2.5

Obmas xapaktepuctuka 3yeMeHToB IVA-rpymnmbl. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOJ, aJUIOTPOIIHBIE
Moau(UKaAIMKM, paclpoCTpaHEHHE B MNpUpoae, (U3MUECKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. Okcuasl yriaepona,
nux (1)H31/I‘—I€CKI/IG U XUMHNYECKHEC CBOI\/’ICTBa, )ICfICTBI/IG Ha JXUBBIC OpPraHU3MBbI,

MOJIYUYCHHEC U IIPUMCHCHHC. OKOJIOTHYECKHUE Hp06JICMLI, CBsA3aHHBIC C OKCHIOM




yraepona(IV); rumore3a Tn00anbHOTO MOTEIUICHUS KIMMaTa; MapHUKOBBIN
a¢pdexr. YrompHas kucinora W €€ cond, UX (HUINYECKUEC U XUMUUYECKHE
CBOWCTBa, TONy4YeHHEe W mpuMeHeHue. KauecTBeHHasr peakiusi Ha KapOoHAT-
nonsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U

CEJILCKOM XO34MCTBE

2.6

2.7

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COECIMHEHUSX
yriaepoga (MeTaH, 3TaH, STWJEH, AaleTUIeH, 3TaHoJ, TIJULEpPHH, YKCyCHas
kucinora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoioruuecku
BOXHBIX BEILECTBAX: XMpaX, Oelkax, YriaeBoJaX — M HX pPOJU B HKU3HU
yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHMYECKUX

COCTUHEHUN

Kpemuuii, ero ¢usnyeckne © XUMHUYECKHE CBOWCTBA, TMOJYYCHHUE U
npuMmenenne. CoenuHeHUsT KpeMHHUS B mpupoze. OOmme mpencraBieHus 00
okcuzae kpemuusi(IV) u kpemuueBoii kucinore. CUIUKATHI, UX UCHOJIb30BAaHUE B
OBITY, MEIUITMHE, POMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITBHBIC MaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, eye300eToH. [Ipobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOf/’I KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3Yy4YE€HHE O0pa3loB HEOPraHMYECKHUX BEILECTB,
CBOMCTB COJISIHOM KHUCIJIOTBI; IIPOBEICHUE KAaU€CTBEHHBIX PEaKUHUd Ha XJIOPHUA-
MOHBl W HaOJIO/IEHWE MPU3HAKOB HUX IMPOTEKAHUS; OIMbBITHL, OTpPaXKarollue
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pasliaMu XJIOPUJIOB
(raJloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO HCIIOJIb30BaHWE BHUJEOMATEPUATIOB); HAOMIOJIEHHE TIpoliecca
oOyIJIMBaHUs caxapa MoJ ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3yuyeHHe XMMUYECKHX CBOMCTB pa30aBIEHHOW CEpHOM KHCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyab(ar-uoH | HaONIoJeHWE NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE ¢ (PU3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), 0O0pa3lamu
a30THBIX U GochHOpHBIX yIOOpPEHUH; MOTydYeHre, COOMpaHue, paclo3HaBaHUE U
M3Y4YCHHE CBOICTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX pEaKIMi Ha HOH
aMmmMoHus W ¢ocar-uOH U U3YUYCHHE TIPU3HAKOB UX TPOTECKAHWS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOYKHO
UCIIOJIb30BAaHNUE BHJEOMATEPHANIOB); HM3YYEHHUE MOJEIEN KPUCTAIUIMUECKUX
pemiérok anmasa, rpaduta, ¢yuiepeHa; O03HAKOMJIEHHE C IPOLECCOM

azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOra3a; MOJy4YeHHE, coOMpaHMEe, PACMO3HABAHWE W H3YYEHUE CBOWCTB
YIJIEKHCIIOrO Ta3a; MpOBEJCHME KayeCTBEHHBIX peakiuil Ha KapOoHaT- U
CWJIMKAaT-HOHbl W M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKIUEH CHUIMKATHOM NPOMBINUIEHHOCTH; PELICHHE SKCIEPUMEHTaIbHbIX

3a71a4 110 TeMe «BakKHeNIIe HEMETAJIBI U UX COSTUHEHUS)

MeTtamisl ¥ uxX COCIUHCHUA

3.1

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMHueckux odnementoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIIOB. MeTallinyeckas CBsi3b U
MeTa/UTMYecKasi KpUCTa/UIMYecKas pemérka. ODJEKTPOXHUMHYECKUH s

HaIIpsDKEHUN METaJUIOB

3.2
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duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Imue crocoObl MOITy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. Criiassl (CTallb, YyT'YH, JIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy W IIPOMBIINIJICHHOCTH

[[lenounsle MeTayuibl: nonoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.. MeHeneeBa; CTpoOeHHE UX aTOMOB; HAaXO0XJEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUIbI U
THJIPOKCUABl HAaTpus U Kaiaus. [IpyuMeHeHHe IIeJOYHbIX METaIOB U X

COE€IUHEHUN
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IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3MYecKue U XUMHUYECKHE CBOMCTBA
MarHusi M Kanplus. Baxueiimme coeanHeHUs Kanblus (OKCHUI, THIPOKCHU],

comu). KEcTKkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmoMUHMIL: TIONOXkEHUE B llepruoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aToMa; HaxoxaeHue B mnpupoae. dusmueckue u
XUMHYECKHE CBOMCTBA aFOMUHUS. AM(OTEPHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJITFOMHUHUA

Kenezo: nonoxenue B [lepuoandeckoil cucreme XuMudeckux 3meMenToB 1. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mpupoje. Pu3nMdeckue u
XUMHYECKHE CBOHCTBa jkene3a. Okcuipl, THApoKcHabl U conu skene3a(ll) u

xene3a(lll), mx coctas, CBOMCTBA U MTOTyYEHUE

3.7

XUMUYEeCKUH OKCIICPUMCHT. O3HAKOMJICHUEC C 06p33HaMI/I METAJJIOB M CIIJIaBOB,

nux (I)I/I3I/I‘-ICCKI/IMI/I CBOﬁCTBaMH; HU3YUYCHUC PC3YJIbTATOB KOPpPO3HWU MCETAJIIIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICICTBUSL OKCHJA KalblUsig W HaTpus C BOAOH (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHUAIIOB); HMCCIICIOBAHUE CBOMCTB MKECTKOW BOJBI;
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJICOMATEPHUAIIOB); TMPU3HAKOB MPOTECKAHMS KAUYECTBECHHBIX PEAKIIUI HA HOHBI
(Maramsi, KanbIus, amroMuHus, nuHKa, sxkeneza(ll) m sxemesa(Ill), memu(I);
HaOJII0/ICHNE U OMKCAaHWE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMAaTEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHUHHUS M THUIPOKCHIA
LIMHKA; pElIeHHE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxxHeie MeTaisl 1

nX COCANHCHMU

XHMHMS M OKpYXKaromas cpeaa

4.1

4.2

HoBble maTepuansl u TexHosnoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU
JKW3HU 4YesloBeka. XUMHUS U 370poBbe. be3onacHoe ucIoiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas momMois NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

OCHOBBI ~ 3KOJIOTMYECKON  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxatomen cpeasl [1JIK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yyroiib, MPUPOIHBIA Ta3, HedTh),

MIPOYKTHI MX MEPEPaOOTKH, UX POIb B OBITY U MPOMBIIUICHHOCTH

4.3

XUMUYECKUU OKCIICPUMCHT: U3YUYCHUC 06pasu013 MaTepuajioB (CTGKJ'IO, CIIJIaBbI

METaJJIOB, MTOJIMMEPHBIE MaTepHaIbl)



MMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SBICHHWHA NPUPOJABI, NOHUMAaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XUMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX W
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN JJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHUSAX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYYAIONIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiiei npodeccuoHanbHON AeSITENEHOCTH
U CceNaTh OCO3HAHHBIM BBIOOP XMMMU Kak MPO(QUIBHOIO MpeaMeTra

MIPH MIEPEX0/I€ HAa YPOBEHb CPEHETO 001ero 00pa3oBaHus

Bnanenne cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!:

2.1

BaXHEHIINE XHUMWYECKHUE TIOHATHSA: XUMHYECCKUH 3JICMCHT, aToOM,
MOJIEKYJIa, BEHIECTBO, NIPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOJJHOPOAHAs CMECh, OTHOCHUTENbHBIE aTOMHasi U MOJIEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUYECKas
peaKkuys, peaKkuuu COEOUHEHHUS, PEAKIMHU Ppa3JIOKEHMS, PpEeaKuu
3aMellleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 5K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MAaccoBasi OIS XMUMHUYECKOIO
AIIEMEHTa B COEAMHEHUH, MacCOBast JI0JISl U MPOLEHTHAs: KOHLIEHTpaLUs

BCIICCTBA B paCTBOPEC, AAPO aToOMa, 3HeKTp0HHLII>i cjoi aTroMa, aTOMHas




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHAsL U HETIOJIApHAsT
KOB&JICHTHAs  CBsI3b, MOHHas  CBSI3b, META/LIMYECKas  CBA3b,
KpUCTa/LIM4ecKass pemeérka (aToMHasi, MOHHAs, MeTaJuIhyecKasi,
MOJIEKYJISIpHAs), MUOH, KAaTUOH, aHWOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pEeaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTEJIb, OKHCICHHE U  BOCCTAHOBJIEHHE, DIIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIE peaKluy,
CKOpPOCTh XMMHYECKOW peakumu, Karanuzatop, I[IJIK, koppo3us

METAJIJIOB, CILIABBI
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OCHOBOIIOJIararomuye 3aKOHbI XHMHUHU: 3aKOH COXPAaHCHUS MAcCCHhI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo
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3.1

3.2

TEOPUM  XHUMHHU: aTOMHO-MOJIEKYJISIDHAss ~ TeOopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Jucconranmnmn
Bnangenue ocHoBamu XHUMHYECKOH I'paMOTHOCTH, BKJIIO‘IaIOL[Ieﬁl

YMEHHUE MPaBUIIbHO UCIIOIH30BATH N3yUCHHBIE BEIIECTBA M MAaTEPHAIIBI
(B TOM wuyuciae MHUHEpaJbHbIE YIOOpPEHHS, METAaUIbl M CIUIABHI,
IOPOAYKTHl TEepepadOTKH TPUPOAHBIX HCTOYHUKOB YTIICBOIOPOIOB
(yras, mpupoaHOro rasza, He()TH) B OBITY, CEIbCKOM XO3sCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIS OpraHW3Ma 4YelloBeKa; yMEHHE MTPOrHO3UPOBATh BIMSHUE BEIECTB
U XUMHYECKHX IPOIIECCOB HA OPTaHU3M YEJIOBEKA M OKPY)KAIOIIYIO
HPUPOJIHYIO CpEy

YMEHUE HMHTErpUpoBaTh XMMHUYECKHE 3HAHHUS CO 3HAHUAMHU JIPYTHX

y4eOHBIX PEIMETOB
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HaJIMuue OmbITa pabOThl C Pa3IMYHbIMU MCTOYHHMKAMM HH(OpMaLUU
N0 XUMHMM (Hay4yHas M Hay4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)
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YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPALICHUAX u NPaKTUICCKOM MIPUMCHCHUU n YMCHHC

HCII0JIb30BaTh €€ JJI pCIICHUA y‘—Ie6HO—HO3HaBaTeJ'IBHI)IX 3aaa4

BJ'IaJIeHI/Ie OCHOBaMH TOHSITHMHOTO arrmapara U CHMBOJIMYECKOT'O

A3bIKa XUMHH JJIs1 COCTaBJICHUS (1)0pMy'J'I HCOPTaHNYCCKUX BCIICCTB,




YpPaBHEHUN  XMMMYECKUX  pEakLMi; OCHOBAMHU  XMMHYECKOMI
HomeHknatypbl (IUPAC u TpuBHanbHOIN)

VYMeHne OOBICHATL CBS3b MHOJIOKEHHUS DJIEMEHTa B HCpHO,HI/I‘leCKOI;'I

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA AaTOMOB

5 XUMUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIEKTPOHOB), PACIPEICICHUEM JJIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSM aTOMOB TIE€PBBIX TPEX MEPUOIOB, KU U KaIbIIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX BJIEMEHTOB (paJulyc aroma, 3JIeKTPOOTPUIATEIBHOCTD),

6 MPOCTBIX W CJIOXKHBIX BELIECTB OT TIOJIOKEHHUSI DJIEMEHTOB B
[lepuoguueckoit cucremMe (B MaJlbIX NEPUOAAX U TJIABHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMeHue KiraccupuIupoBaTh:

7.1 XHUMUYECKHE JICMEHTBI

7.2 HEOpraHUYEeCKUE BEIeCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeHue ornpenensiTh:

g1 BAJICHTHOCTh U CTETEHb OKHUCICHUS XUMHUYECKUX SJIEMEHTOB, 3apsl

' HOHa

g2 BHUJI XHMHMYECKOM CBA3M U THUN KPUCTAJUIMYECKOW CTPYKTYphl B

. COCIMHEHMIX

8.3 XapakTep cpebl B BOJHBIX pPacTBOpax BelIecTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIHUTEIb U BOCCTAHOBUTEIH

9 YMeHune xapakTepru3oBath (GPU3HMUECKUe U XUMUYECKUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, ammas,

9.1 KpeMHHM, a3oT, ¢ocdop, cepa, XJOp, HATPUN, Kaaud, MarHui,
KaJIbIIMH, aJTFOMHHHH, JKEJIE30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJIOPOA, OKCHIBI M THIPOKCHIBI

92 metaioB [-IIA rpynm, amromunus, menu (II), uunka, xeneza (II u

' III), okcunpr yraepona (I u IV), kpemuns (IV), azora u pochopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTHcTas, a30THas,
dbocdopHas, yroipHas, KpeMHHEBAsI KHCJIOTA U UX COJIH )

9.3 MPOTHO3UPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BELIECTB B




3aBUCUMOCTH OT HX COCTaBa U CTPOCHUA, NPUMCHCHHC BCIUICCTB B
3aBHCHUMOCTH OT HX CBOﬁCTB, BO3MOXXHOCTDH ITPOTECKAHUA XUMHUYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIC YPAaBHEHUs PEaKLUH, B

10
TOM YHUCJIE:
10.1 peaKkIii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX ~XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIacCOB
' (Tpymm) HEOPraHU4YECKUX BELIECTB
104 MOJATBEPKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMHU
11 YMeHue BIYUCIATh (IPOBOAUTE PACUYETHI):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEeM Tra30B
114 [0 YpaBHEHUSIM XHMHUYECKUX pPEaKIUil M HaXOAUTh KOJIUYECTBO
' BEIIECTBA, 00BbEM U MACCy PEareHTOB WUJIU POYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOro  TOo3HaHUA  (HaOIIOleHue,
121 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPU U3yYECHUH BEIIECTB U
' XUMUYECKUX SIBIEHUW; yMeHHe chopMynupoBartk TmpoliaeMy U
MPEAJIOKUTh YyTU €€ PelIeHUs
122 Oe3omacHOil pabOTBl ¢ XMMHUYECKMMH BEIIECTBAMH, XUMHYECKOU
' MOCY/I0# ¥ J1a0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUiIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEMbIMU
B MOBCEHEBHOM JKU3HH, MPaBUIaMH MTOBEICHUS B LENSIX cOepesKeHus
193 3JI0pOBbSl U OKPYXKAIOWIEW MNPUPOAHON Cpelbl; MOHMMAHHE Bpeaa
' (omacHOCTH) BO3JEUCTBUS Ha JKHUBBIE OPraHU3MBbl OINPEIEIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHHS] W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA
3 Hanmume mpakTHYecKux HABBHIKOB TUIAHMUPOBAHUS M OCYIICCTBICHUS

13.1

CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB:

HU3YUCHUC U OIIMCAHUC (I)I/IBI/I‘-ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHC

C q)HSPILIeCKI/IMI/I n XUMHUYECKUMU SIBJICHUSMMU, OIIBITHI,



WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUM

13.2

U3y4eHHe CIIOCOO0B pasJieeH s cMecel

13.3

NOJYy4YeHHE KHUCIOPOAAa M M3Y4YEHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €r0 CBOWCTB; MOJIy4YEHHE YIJIEKUCIIOro raza u

HU3YUCHHUC €TO CBOﬁCTB; MOJIYYCHHUEC aMMHAaKa U U3YUCHUC CT'O CBOMCTB

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJel

pacTBOPEHHOIO BeleCTBa

IpUMEHEHHE WH/INKaTOPOB (;makmyca, METUJIOpaHkKa u
¢denondTanenHa) s ONpENeNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U IIeJI0Yel

WCCIICZIOBAHUE U OMNHCAHUE CBONCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH W HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJIIMH; TOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUU;
BBITECHEHHE OJIHOTO MeTajlla JpPyrdM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

pelIeHre IKCIEPUMEHTAIbHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIEC KJIACChI
HEOPTraHUYECKNX COEUHEHHI; «INEKTpOIUTHYECKAS
aucconuanusay;, «BakHeWnmnme HeMeTalIbl M WX COCIUHCHUSY,

«Baxkneiiie MeTaljibl U UX COSIUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO0 OOMEHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOpUI-, OpoMuI-,
wonua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-UOHBI, KATUOHBl aMMOHUS, MarHusl, KalbIl¥s, aJFOMHHHUS,

kenesa (2+) u xxenesa (3+), menu (2+), nMHKA

14

VYMmeHnue:

14.1

14.2

MPEJICTaBISATh PE3ylAbTaThl JKCIEpUMEHTa B (OpMe BBIBOJOB,
JIOKa3aTeNIbCTB, TPaQUKOB M TAOJWIlI W BBISBIATH SMITMPUUYECKHE
3aKOHOMEPHOCTHU

YCTaHABIIMBAThH CBSI3U MEXKIY PEeaTbHO HAOIIOJAeMBIMU XUMHYECKUMHU
SIBJICHUSIMU | TIPOIIECCAMHU, TTPOUCXOJISIIIIMMHI B MAaKpO- U MUKPOMHUDE,

OOBSCHSITh MPpUYUHBI MHOT 006pa31/151 BCIICCTB




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

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

UYucrsie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

1.3

ATOoMBI U MOJICKYJIBI. Xumudeckue daeMEHTHl. CHMBOJIBI  XUMHYECKUX
3JICMCHTOB. HpOCTBIC " CJIOXKHBIC BEUICCTBA.
Xumuaeckas (bopMyna. BajneHTHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTerneHb

OKHCJICHHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTenbHAs aTOMHAs Macca.
OTHOCHUTENLHAA MOJICKYJIsSIpHAs Macca. MaccoBas 101 XUMHYECKOI0 3JIEMEHTa

B COCIMHCHUU

1.5

1.6

KonmaectBo BemecTBa. Monb. Momnsipaass Macca. MousipHbId 00BEM Ta30B.
B3anmocBs3b KOJIMYeCTBa, MACChl U YHCTIA CTPYKTYPHBIX €IMHUI BEIIECTBA
Ou3nyecKkue U XUMUYECKUE sBIIEHUS. XHUMHUYECKas peakuus u e€ MpU3HAKH.
3aKOH COXpaHEHUs1 MaCChl BEUIECTB. XUMUYECKUE YPABHEHUS

[Tepuoanueckuii 3akoH u Ilepuoguyeckas cucTeMa XUMHUYECKHX JIIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuii 3akoH. Ileprnonnueckas cucreMa XuMHAYECKUX 1eMeHToB J[. M.
Menneneesa. Ilepuoasl u rpymnmnsl. OU3HYECKUN CMBICI MOPSALKOBOIO HOMEPA,

HOMCPOB II€pHOJa U I'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aToMOB MepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB

ITepuonnueckont cucremsl 1. Menaeneena

2.3

BaKOHOMepHOCTI/I B M3MCHEHHHU CBOMCTB XMMHYCCKHUX DJIEMCHTOB MEPBLIX TpéX
NnepruoaoB, KaJlvuid, KaJlbIUA (paL[I/cha ATOMOB, 3JICKTPOOTPULATCIIBHOCTH,
MCTAINIMYECKUX W  HEMCTAIIMYCCKUX CBOP'ICTB) n ux COG)II/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJJOXKXCHHEM DJJICMCHTOB B HCpPIOIIPI‘-IGCKOfI CUCTEME H

CTPOCHUEM UX aTOMOB

3.1

Crpoenue BelecTBa
Xumuyeckasi cBsizb. KoBaneHTHass (TONsipHasT M HEMOJSpHas)  CBA3b.
SJ'IGKTpOOTpI/IHaTeHBHOCTB XUMHUYCCKUX JJICMCHTOB. Hounnasn CBS3b.

Merannudeckas CBI3b
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Tumnel KpUCTAIMYECKUX PELIETOK (aTOMHasi, HOHHAs, METaJUIMYecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEMIETKHM M BHUIA

XAMHUYECKOU CBA3U

4.1

4.2

Baxuelimme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel U ux

COCAMHCHUS. MeTtamisl 1 uxX COCAUMHECHUA

Knaccugukanuss ¥ HOMEHKIATypa HEOPraHWYECKUX COCIMHEHHHA: OKCHIOB
(comeobpa3yrorue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecosieoOpa3yrolye; OCHOBaHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOACOAepKae u  OECKUCIOpOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIBIX)

duznyeckue W XUMHMYSCKHE CBOMCTBA IIPOCTBIX  BCHICCTB-HEMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOJa, Cepbl, a3ota, hochopa, yriepoia, KpeMHUsI

4.3

4.4

duznyeckrie W XMMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJJIOB: JINTHUA,
HaTpu:A, Kajiusd, Marovusd U KaJlbOWsdA, aJIOMHUHUA, JKCIIC3a. SHCKTPOXI/IMI/I‘-ICCKI/H\/JI

paa HaHpH)KeHI/Iﬁ MCTalJI0B

duszndyeckrue U XMMHYECKHE CBOMCTBA BOAOPOIHBIX COC,I[I/IHCHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

duznyeckue U XUMHUYECKHE CBOICTBa OKcHI0B HemerawioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepona(Il, IV), xpemuusi(IV). Ilonyuenue

OKCHJJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MeTtamwioB [A-IIIA rpymn, munka, meau(Ill) u
xenesza(ll, III). [TonyyeHne okcua0B METAIIOB

XUMHUECKHE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX TMIPOKCHIOB (Ha mpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3a, IuHKa). [lomyyeHme ocHoBaHUM U
aM(pOTEPHBIX THIAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpHUCTOM, cepHOU, a30THOU, (ochopHOM, KpeMHUEBOH, yroibHOU. Ocolbie
XUMHYECKHE CBOWCTBA KOHLEHTPUPOBAHHOW CEPHOM M Aa30THOM KHCIOT.
[lonyuenue kucnor

OO6ume xumMuyeckre cBoiicTBa cpeanux coineil. [lomyuenue comneit

HOJ'IyLICHI/IC, COGI/IpaHI/IC, pacio3HaBaHue BOAOpOAA, KHUCIOpOJdd, aMMHaAKa,

YTIIEKHCIIOTO Ta3a B 1abopaTopuu

4.11

[ToryueHne amMMuaka, CepHOW M a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. O01ue

CITIOCOOBI MOJIYYCHUA MCTAJIJIOB




4.12

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COC,HI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4ecKuX peakuuid Mo pa3InyHbIM IMPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAaKLIMU BELIECTB, IO TemIoBoMy 3¢¢ekrty, Mo

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUUECKUX DJIEMECHTOB

5.2

5.3

54

5.5

TennoBoil 3¢ hexT XMMUYECKON peakIuy, TEPMOXHUMUYECKHE YpaBHEHUS. DK30-

U SHJIOTEPMUYECKHE peakuu. TepMOXUMHUECKUE YPAaBHEHMS
OKUCIUTEIBHOBOCCTAHOBUTEbHBIE peakUuu. OKHCIUTEIN U BOCCTaHOBHUTEIH.
[Ipomieccbl  OKMCIIEHUST W BOCCTAHOBICHHMSA.  JJCKTPOHHBIA  OajaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHON peakuu

Teopust nekTpoauTUYECKON nuccoruanuu. KaTnoHsl, aHMOHBI. DJIEKTPOIUTHI U
HE3EeKTPoIuThl. CHIIbHBIE U ci1a0ble 3JeKTPoauThl. CTeneHb AUCCouuau
Peakiun moHHOro oO6MeHa. YCIOBHS NMPOTEKAaHUS PEeaKUUid HOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKLIUN

XHUMHS ¥ OKpYXKarolas cpena

6.1

BemectBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeloOBeKa. besomacHoe
UCIIOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBaa ImoMoupb IMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKaloIew cpeabl  (KUCIOTHBIC — JOXK[IH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPEeIOTBPALICHUS
[Ipenenvnas nonmyctumas koHueHtpauus BemiectB (ITJAK). Pons xumum B
pPELICHUH HKOJOIMYECKMX Mpo0ieM. YcCuieHHe MapHUKOBOro »ddekra,

pa3pyiieHrue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUS U MX COCIUHEHUH B
OBITY, MEIWIMHE, TPOMBINUIEHHOCTH W CEeIbCKOM Xo3siicTBe. [lpumeHenne
METaJUIOB M CIUIABOB (CTallb, YYT'YH, IIOPATIOMUHMHA, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH UX coeAnHeHUH. [IoHATHE 0 KOPPO3HH METaIOB, OCHOBHBIE
CHOCOOBI 3aUTHI UX OT KOPPO3UH

[IpupogHble UCTOYHUKM YTIIIEBOAOPOAOB (Yroib, MNPUPOJIHBIA Tra3, He(PTH),

MIPOJIYKTHI MX TepepaboTku (OEH3MH), UX POJIb B OBITY W MPOMBIIIJIEHHOCTH

6.5

HepBOHa‘-IaJ'IBHBIe MOHATHS 00 OpPraHrnvdcCKruX BCEIIECTBAX KaK O COCAMHCHUAX
yriepoaa (MCTaH, OTaH, 9TUJICH, alICTUIICH, 3TAHOJI, INIMICPUH, YKCYCHAA KI/IC.IIOTa).
IToHATHE 0 OMOIOTMYECKHU BasKHBIX BCHICCTBAX: KHpaX, 6em<ax, Yrj€eBoaax — U Uux

PO B )KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o popmyrIaM XUMUYIECKIX COCTMHEHUI
7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B PACTBOPE
7.3 0 XUMUYECKUM YPaBHCHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kiacc: 6a30BbIM ypOBEHb: YUeOHUK; S-€ U3/1aHue, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB U.I'., CnaakoB C.A. AKiiOHEpHOE 0OIIECTBO
«M3marensctBo «IIpocBemenue

» Xumusi: 9-if kimacc: 6a30BbIi yPOBEHb: YUCOHHK; 5-€ U3MaHNE, TepepaboTaHHOEe
["a6puensn O.C., Octpoymos U.T'., Cnaakos C.A. AKiMOHEpHOE 00IIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://myschool.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/

https://lesson.academy-content.myschool.edu.ru
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