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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 00IIIET0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl padoueil mnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusix Poccuiickoit deneparum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIMBAET 00s13aTENIbHOE MIPEAMETHOE COJIepKaHue,
IPENyCMaTpPUBAET PACIpPEAEIICHHE €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl O XHMHUH, OMNpPEIETseT KOJUYECTBEHHBIC U
Ka4E€CTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUuMxcs, OMNpPEAeNSeT BO3MOXKHOCTH TMpeaMera s
peanuzainuu TpeOOBaHUIN K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1EJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEJILHOM JIEATEIbHOCTH OOYyYarolerocs IO OCBOCHUIO
y4e0HOTO Co/IepKaHUsI.

3HaHWE XUMHUHU CJIY>KUT OCHOBOU it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPIUU U 00 DSBOJIIOIMU BEHIECTB B MPUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH 1T CaMOpa3BUTUS |
dhopmMupoBaHUsI KyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMXcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIWMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOU IESITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsi1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B dKOJIOTMYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlaHHBIC HAMpaBJICHUS B OOYYCHHH XHMHH OOECIEYMBAIOTCS CHEIUPUKON
COJIepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJarornyeckKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPEeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIUMUCSI CUCTEMBI IMEPBOHAYAIBHBIX TMOHSITHUI XUMHH, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUU
OpraHUYECKON XUMUHU.

CtpykTypa coiepkaHus MpPOrpaMMbl MO XMMUU CPOPMHUpOBaHA HAa OCHOBE
CUCTEMHOI0 Toaxoaa K €€ mzydeHuro. Colep:kaHue CKIIAIBIBAECTCS W3 CUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. O06e 3T CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
IIOCJICIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TpelncTaBleHUd 00 JIEKTPOJUTHUYECKON JIMCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKH
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIIEAOBATEIBLHO OT OJHOTO
YPOBHSI K JPyromMy, BBITIONHS (GYHKIMA OOBSACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U IOJYYCHUS
M3y4YaEeMBbIX BEIIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (POPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTAaBIIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHM NPOUCXOIUT C MPHUBIICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX TMpeAMeTOB: «OKpyXKaloluil MUp»,
«buosorus. 5—7 xkiaccel» u «dusuka. 7 Kmacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIESITEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMbl XUMHUYECKUX
3HAaHUN — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUM K HAyYHbIM METOJaM I[IO3HAHUS TPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOPMUPOBAHUU W PA3BUTHUH MMO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HMU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYEHHE MPUOOPENH TaKHe 11U, KaK:

— (GOpMHUPOBaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSAM KHU3HU;

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

— obecrieueHne yciIoBUi, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYaOIIMMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeNd (QYHKIIMOHAIBHOM W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATH U OLCHUBATh SBJICHUS
OKPYKAIOLEro MHpA, MCIHOJIb3Ys 3HAHUS U ONBIT, NOJyYCHHBIC NPH H3Y4YCHUU
XUMUH, TPUMEHSATh MX MPU PEIICHUH MNpoOJeM B MOBCEAHEBHON >XH3HU U
TPYZIOBOU IEATENBHOCTH;

— (¢opmupoBaHHe y OOydYalOMIMXCS TIyMaHUCTUYECKUX  OTHOIICHHMI,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
1EeJIeCO00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBalMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAlbHEUIIETO
oOyJeHus.

OOmiee YuCIO 4YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajbHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DU3WYECKHE CBOWCTBA BEUIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHUHU. UMCTbIE BEIIECTBA M CMECH.
CriocoObI pa3AeieHust CMECEH.

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

Xumuueckas ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAsh aToMHas Macca.
OTHOCUTENbHAS MOJICKYJISIpHAs Macca. MaccoBasi ol XUMHYECKOTO 3JIEMEHTa B
COETMHEHUH.

KonunuectBo BemectBa. Moab. MonsipHas Macca. B3auMocBs3b KOJIMYECTBa,
Macchl M 4YHClIa CTPYKTYPHBIX €IUHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHYECKHUX COCTUHECHHA.

duznveckre U XUMUYECKUE SBICHHS. XUMUYECKash peakuus U e€ MpU3HaAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMUMHUYecKHe ypaBHeHUsA. Kiaccudukanus
XMMHUYECKUX peakluil (COeUHEHHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaTopHbBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3nYecKuX CBOWCTB 0O0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SIBICHUM, HaOII0eHIE U
ONKCaHUE TPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakuuid (pas3iiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (I1) mpu HarpeBanum, B3auMoOJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUS] CMECEH: C MOMOILIBIO MarHura, (puibTPOBAaHUE,
BbIMIApMBaHWE, TUCTUILIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH TMOBAPCHHOMN
CONMM, HaONIOACHHE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl, CO3/aHHE MOJEJeH MOJeKys
(IIapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Bozmyx — cMech razoB. CoctaB Bo3ayxa. Kucrmopon — sneMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl



MOJIyYeHHUs] KUclopoAa B JabopaTopud W HPOMbIIUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIus KUCIopoaa.

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

Bomopon — »snemeHT UM mpoctoe BemecTtBo. HaxoxkaeHuwe Bomgopona B
npupoae, GU3MYECKUEe ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nosny4yeHust. Kucmorel u conu.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B IIpUpoZiE€ U B KU3HU 4eloBeKa. KpyroBopoT BoabI B IPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxainusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasyromue  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HeconeoOpasyomue. Homenknatypa okcunoB. ®dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHua. HoMeHknatypa ocHoBaHui. PU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm wmertamnoB H. H. bekerosa.
[lony4yeHne KHACIIOT.

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

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHUM.

Xumuueckuii IKcnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COAEpKaHU KUCIOpOoAa B BO3yX€, ITOIyYEHHUE,
coOupaHue, pacrno3HaBaHWE U M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHHUS W
NpeKpalieHus TropeHus (moxapa), O3HaAKOMJIEHWE C oOpa3uaMu OKCHUIOB U
ONMKMCAHWE WX CBOWCTB, MOJy4YEHUE, COOMpaHHE, PACHO3HABAHME W M3YyYCHHE
CBOMCTB BOJI0poJia (TOpeHue), B3auMojelcTBUe Bojopoaa ¢ okcujaoMm menu (II)
(BO3MOYKHO HCIOJIb30BaHUE BHUAEOMATEpUAIOB), HaOIIOAEHNE 00pa3IOB BELIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOCHHOCTEM pacTBOPEHUsS BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHUWE BHUJEOMATEpUAIIOB),



UCCJIEIOBAaHUE O0pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJI0ICHUEe U3MEHEHHUSI OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IEIOYEH,
u3ydyeHue B3aumojeiicTBus okxcuga menu (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KUCJIOT C MeTaulaMH, pPEeakUMi HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 METAJUIa IPYTMM W3 PacTBOpa COJM, PEUICHUE
DKCHEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COEIMHEHUI.

Hepuoanuyecknn 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
aemMenToB JI. M. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJIHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBL.

Ilepuonnyeckuit 3akoH. Ilepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
[Iepronnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasr
u rpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M30oTonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnomnueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA M0 ero noyoxeHuto B [lepuoanyeckoit cucreme /. 1. Menaeneena.

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

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hblii H
IPpaKIaHUH.

Xnumuueckass cBs3b. KoBaJlleHTHas (moJsisipHass M HENOJSpHas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHusi.  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUsI. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IPOBEIACHUE OIIBITOB,
WUTKOCTPUPYIOLIMX ~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakliiy pa3oKeHUsI, COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuzanuss MeXIpeaMETHBIX CBS3€M IIPUM HM3YyYEHHHM XMMHMM B 8§ Kiacce
OCYILECTBIISIETCS 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHbIX
IOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHUS: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHajlu3, CHUHTE3, KiIacCU(UKaIMsA, [EePUOJUYHOCTb, HaONIO/IEHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBJIICHHE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsll, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3BE€3/b!1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

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

9 KIIACC

BeiecTBo U XuMH4YecKasi peakuus

Ileprognyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XMMHAYECKUX OJJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalbLUusi M HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM DJJIEMEHTOB B llepunomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3M. THIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAIUIMYECKONW PEHIETKHU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYeCcKUX peakluii Mo pa3auyHbIM MMPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKHE
YPaBHEHUS.

[Tonsitue o ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M T'eTepOTreHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW PEaKUUU W TOJOXKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBineHue  ypaBHEHUI



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HKCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUANU. DIICKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBs3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiun noHHOTO OOMEHa. Y CIOBUS NMPOTEKAHUS PEAKIMi HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W coJliel B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3JIMYHBIX (DAKTOPOB, HMCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpPOLECCa JUCCOLMAIMM KHUCIOT, IIEJIOYed U COJIed
(BO3MOYKHO  MCIIOJIb30BAaHME  BHJEO MaTepuaioB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MpPU3HAKW  [POTEKaHWs  peakuuid HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIHUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakluuu pas3yioKEeHUs, COCIMHEHUs), PAcllO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKUUi HA HOHBI, pEIICHUE
HKCIIEPUMEHTAJIBHBIX 33]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUECKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJI0YaMH). XJIOPOBOAOPO/I.
ConsiHast KHCIIOTa, XMMUYECKHE CBOMCTBA, IMOJy4YeHUE, NPUMEHEHHE. [lelicTBre
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOoBeKa. BakHelnue XJIOpHIbl U HX
HAXOXKJEHUE B IPUPOJE.

O6mast 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. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3Uueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XHUMUYECKHE pPEaKIuHu,
JeXalllie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMY4YEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHo KUcioThl. Conu CepHON KUCIOThI, KAU€CTBEHHAs pEeaKlus Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmas xapakrtepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
busnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHue U npumeHeHue. Coiam aMMOHUS,
X QU3NYECKUEe U XUMUYECKHAE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CrHenupuIecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadeCTBE MMHEPAJIbHBIX
ynoopeHuil. XuMu4ecKkoe 3arpsi3sHeHHe OKPYKalollel cpeibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajuioTponHeie Mojaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaora, Pu3MIeCKre U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMS.  YTIEpoHd,  ajuIOTPOITHBIE
Moau(dUKALIUKM, PpACIpPOCTpaHEHUE B NPUPOJE, (U3NYECKUE U XUMHUUYECKHUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJyYEHUE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbI, CBA3AaHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza riao0albHOrO TOTEIJICHUS KIWMaTa, MNapHUKOBBIN
addekrt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
NMoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBannue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHbIEC MOHITUSL 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIIEPUH, YKCYCHAs KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOJYKTHl WX TmepepaboTku (O€H3uH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsaTre 0 OMONOTUYECKHU BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBojax — U ux
ponu B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUuX W
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBa, TMOJIy4YeHUE U
npuMeHenue. CoenuHeHHs KpeMHHs B mpupoje. OOuue mnpeacTaBieHus 00
okcusie kpemausi (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJICHHOCTH. BaxHeline cTpouTeIbHbIE MaTepHalibl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [Ipobiembl 6€30MacHOr0 MCIOIb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuyeckuii IKChepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBE/ICHNE KAY€CTBECHHBIX PEAKIIUN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TPOTEKAHMsI, OMBIThI, OTpaKAIOIIME (PU3NYECKHE M XUMHUYECKHE CBOMCTBa
raJIOTeHOB M UX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0O0pa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMIICHHE C
oOpaslamu  ceppl ®u €€  CcOeAUHEHUSIMHU  (BO3MOXKHO  HCTIOJB30BAaHHE
BHJICOMATEpHUAIIOB), HAOJIOACHUE Mpollecca OOyIIIMBaHUS caxapa Ioj JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYCHUE XHUMHYECKUX CBOICTB
pa30aBlIeHHON CEpPHOI KUCIIOTHI, IPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylibdart-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, (¢ochopa M HUX COECIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOIyUYeHHUE,
coOuMpaHue, pacrno3HaBaHWE M M3YYEHHE CBOICTB aMMHaKa, I[POBEJICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U n3ydeHne MpU3HAKOB
UX IPOTEKAHHUsI, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUe BUJICOMATEPUAIIOB), M3yYCHUE Mozenei
KPUCTAJUIMYECKUX PEImETOK anmasa, rpadura, ¢yiiepeHa, O03HAKOMIICHHE C
MPOIIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpaHUE, paclO3HABAHUE U M3YUYECHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJAECHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMENH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMEeTaIUIbl U UX COCIUHEHUS.

MeTayibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosiokeHuss B llepuommueckor cucreme xumuyeckux diemeHtoB . U.
MeHnneneeBa u ctpoeHusi atomMmoB. CTpoeHHE MeTauioB. MeTramindeckasi CBsi3b U
METAJJIMYECKass ~ KpPUCTA/UIMUECKass  pelI€TKa.  DJIEKTPOXUMUYECKUH  pAll
HanpspKeHU MeTaiioB. u3znueckue U XMMHUUYECKHE CBOMCTBAa MeTaiioB. OO0mue
crocoObl ToydeHust MeTauioB. [loHATHE O KOppo3WHM METAJIOB, OCHOBHBIE
CrocoOBl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounbie MeTauibl: monokenue B [leprognueckoil cucTeMe XMMUYECKUX
anemenToB . 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUasl 1



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

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii HW  KaJblUW: IIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHue
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, cTpoeHue aTtoma, HaxoOKIE€HHE B npupone. Pusnueckue u
XUMHUYECKHE CBOICTBa amtoMuHUsA. AMOTEpHbIE CBOMCTBA OKCHIA U THIPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuonnueckoit cucteMe XMMUYECKUX 3JEMEHTOB [1.
N. MeHnneneeBa, CTpOEHHE aTOMa, HAXOXAEHHWE B mnpupone. Pu3NUecKHe H
XUMUYECKHE CBOMCTBA kene3a. OKcH b, rTuapoKcHuabl U conu xenesa (11) u xenesa
(III), ux cocraB, CBOIMCTBA U MMOJTyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3yYEHHE  PE3yJbTaTOB KOPPO3UH  METALIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KaJblIUg W HATpUs C BOJOM (BO3MOXKHO WHCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
VICCJIEIOBAHNE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIEe3a B KHCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHWE  BHUJIEOMATEPUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajbllUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xeneza (III), meau (1), HaOarOAEHME M ONMUCAHUE MPOLECCOB OKPALLIMBAHMS
IJIAMEHU HWOHAMHU HaTpusl, Kaldus UM Kaiublug (BO3MOXKHO UCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS
Y TUJIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «Baxkunelme
METaJUIbl U UX COCAMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa m Marepuanibl B ITOBCEIHEBHOM KXWU3HM YeEJIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B OwbiTy. IlepBas momomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHHE OKpyKaroueh cpenbl (MpefenbHas IomycThumas
KOHIIEHTpalus BemlecTs, nainee — [1/IK). Ponb xuMuu B pelieHnH 3KOJIOTMYECKUX
po0aem.

Xumuueckuii IKcnepumenm:

H3y4ueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmnuie ceasu



Peanuszanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHUM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHUH, SBIAIOIIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCHEPUMEHT, MOJICTUPOBAHUE, HU3MEPEHUE, MOJENb, SBJICHUE, MNapHUKOBBIN
3¢ (DeKT, TEXHOIOTHS, MAaTEPHUAITBI.

dusuka: Marepus, aToM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PaJUOAaKTUBHOCTh, MOJICKYJa, SJIEKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, npixanuwe, Omocdepa, 3KOCUCTEMA, MHUHEPATHHBIC
yI00OpEeHHS, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, MMTATEIbHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMBbIE, TOTLUIUBO, BOJIHBIEC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
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
BOCHUTATEJILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOIO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaloOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAUM W
pacIIMpEHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpMoT4ecKOro BOCIMTAHUA:

LIEHHOCTHOI'0 OTHOILIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAyYHOMY HACJEIUI0, TTOHUMAaHHS 3HAYECHUS XUMHUUYECKON HAyKH B KU3HU
COBPEMEHHOI'0 O0OIIeCTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEpHOM HH(pOpMaLUei o
MEPEIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2)rpaskaIaHCKOro BOCIIUTAHUSA:

MPEJICTABJICHUSI O COLUUAIBHBIX HOPMAaX MW MNPABWIAX MEKINYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATETbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUHU YYEOHBIX, TO3HABATEIbHBIX 3aj/lay, BBIMOJHEHUH XWMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4YEOHOU NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHHE W TIOCTYIIKM CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHI MOCTYIKOB;

3)IIEHHOCTH HAYYHOT' 0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U COCTABIISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpPA, MPEACTABJICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HAOJI0JIaeMbIX IMPOIECCOB U SIBJICHHUIA,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pal0oThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0003HATEIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3oBaHWIO, TPOEKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4)popmMupoBaHUA KYJIbTYPbI 310POBb:

OCO3HAHUE IIEHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUH U
HETPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUS] TMpaBuid O€30MacHOCTH TpU  OOpalieHud C
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

S)TPy10BOr0 BOCIIUTAHUSA:

MHTEPEC K MPAKTUYECKOMY M3YUYCHUIO TPoeccril U Tpy1a pa3IudHOTo poja,
YBaXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUTyaJIbHON TPAeKTOPUU MPOAOKEHUS 00pa30BaHUs ¢ YYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcreuHon npodeccuoHaaIbHON IeITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6)3K0,10r149eCKOro BOCIIUTAHUSA:

HKOJIOTUYECKHU 11€J1IeCO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIEeCTBOBAHUSI, IOHUMaHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYEeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTU COOJIOACHUS
mpaBuiI 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJyd4aeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEW MPUPOIHOU CPEIOH, IS MIOBBILIEH U
YPOBHSI  DKOJIOTUYECKOW  KYJbTYphl, OCO3HaHUS TJ00albHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH UX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOU MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTEe3a, (GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX NpEeAMETax M IO3BOJISIOT 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 IUJIAHUPOBAHUIO M OCYILECTBICHUIO Y4EOHOU
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiicCTBUS

Bba3oBble Jjornueckue JeicTBUA:

YMEHUSI MCMOJb30BATh MPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBAaTh CMBICI XMMHUYECKHX MMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMU TIOHSTHIMH), UCIIOJIB30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX (P)AaKTOB M SBJICHU, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB U XMMHUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICJACTBEHHBIE CBS3U MEXIY OOBEKTaMH HW3Yy4EHUS,
CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHAYKTUBHBIC, ACTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOllECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XuMudeckas (opmylia W YypaBHEHHUE
XUMUYECKON PEAKIUU — TMPU PEIICHUN YIeOHO-TTO3HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX MPEJCTABICHUN BBISBISITH U XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBEISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3H U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIPOCHl B KAaue€CTBE WHCTPYMEHTA
MO3HAHWSA, a TaKKe B KadeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

MPUOOPETEHUE OMbITa M0 TUIAHUPOBAHHUIO, OpPraHU3AlMUd W MPOBEIACHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJOM Ipoiiecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJsbTar, GopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HHGPOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, TIOTydaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(HaygHO-TIOMyJIApHAs JIMTEpaTypa XUMHUYECKOTO COJECpXKaHUSA, CIPAaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHYECKH OIICHUBATH IPOTUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHUIO;



YMEHME MPUMEHATh PA3IU4YHbIE METOJbl M 3allpOChl MPU MOUCKE U OTOOpE
UHPOpPMAILlMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsi BBIITOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, TPUOOPETEHNE OIBITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOI'O MUCIOJIb30BAHUS PA3JIMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3a7a4d HECIOKHBIMU CXEMaMH, JuarpamMmamy,
npyrumu popmamu rpauKu U UX KOMOWHAIUSIMU;

YMEHHE WCIIOJIb30BaTh U AaHAJIM3MPOBaTh B Ipolecce Y4eOHOH W
UCCIIEIOBATENLCKON NIeATEIbHOCTH HMH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

yMEHHUs 3aJlaBaTh BOMNPOCHI (B XOJe Juamora W (WiM) JIHUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBaTH CBOU  IPEIJIOKECHHUS
OTHOCUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3aa4H;

YMEHUS  NPEICTABIATH  IOJYYEHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOMN
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3EHTALUIO
pPE3yNbTATOB BBINOJHEHUS XMUMHYECKOTO IKCIEPUMEHTa (J1a00paTOPHOrO ONBITA,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEIOBAaTEIbCKOM  JACSATENBHOCTH NpPU  pPELICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COIrJIAaCOBAHUS
no3uuuid (00cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITNIOJIHEHHOM paboThl U JpyTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUE CaMOCTOSITENIbHO ONPENENsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeILHOCTD, BBIOUpaTh Harbonee d3pheKTUBHbIC CIIOCOOBI pelieHusl yueOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBIATh WM KOPPEKTHPOBATH
MPEVIOKEHHBIA AJITOPUTM  JIEVCTBUWA TP BBINOJHEHUHM 33JaHUA C YYETOM
MOJIYYeHUS] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO peE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, PEJIAraeMbl€ B YCIOBUU 331aHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJlep KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOIIMMKCS Hay4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI



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 00yuenus B 8 kiiacce npeMeTHbIe pe3yJibTaThl HA 0A30BOM YpPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAss Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYIECKOTO 3JIEMEHTa B COCTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTA4, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMHUYECKasl peakius, KiacCU(pUKaIUs peakuui: peakuuu
COCMHEHUSA, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUUU
0oOM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEII0OBOU 3P (EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aroma, aTOMHasi OpOUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JI0Js BEILIECTBA
(mpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

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

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHMKY JJIS COCTaBJiCHUS (HopmMys
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbici [lepuoanueckoro 3akona [I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAaHEHHUS MacChl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHUMHYECKHUX OJJIEMEHTOB: pa3iauvaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynna (b-rpymma)y, maneie u
OOJIbIIIE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HUMEIOTCA B
tabmuie «llepuoauueckass cuctemMa Xumudeckux osyemeHToB [, U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOllee Yucio 3IeKTPOHOB
U pacrpeaeneHne ux mo 3JIEeKTPOHHBIM CII0SIM);

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

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONMMCAHNE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAlICHUA B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO U  MOJIIPHYIO MAacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSTh OCHOBHBIE OINEPALMA MBICIUTENBHON AEATEIbHOCTA — aHAJU3
U CUHTE3, CpaBHEHHE, 0000IIeHHME, CHUCTEeMAaTHU3aIuio, KIIacCU(PUKAIIUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI M3Y4YEHUSI CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAONIOJICHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  IpaBWIaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWIaM OOpaIleHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeENIeCTB (BOMOpOJa ¥ KHUCJIOPOJa), MPUTOTOBJICHUIO
pPacTBOPOB C OMPEACIEHHON MacCOBOM J0JIEM PaCTBOPEHHOTO BENIECTBA,
MJIAHUPOBATh W MPOBOJAUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacIio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C TOMOIIbIO MHIUKATOPOB
(;makmyc, henondTaaenH, METHIOPAHXK U APYTHE).

K koHniy oOyueHus B 9 kiacce npeMeTHbIe pe3ysIbTaTbl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHUMHMUYECKHUX NOHATHWA: XHWMHYECKHU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTUOH, AaHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] OUCCOLUMALMS, PEaKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XWMHYECKOE paBHOBecHe, OOpaTUMbIE W



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJuInYecKasi), KpHUCTAUIMYECKas pEmETKa, KOpPpO3Hs METAaJUIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakluu, MpeAeabHO O0MyCcTUMas
koHueHtpanus [IJIK BemniecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJHKY JUISI COCTaBlieHUS (opMyl
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3W (KOBaJICHTHAs, WOHHAs, METaJUIMYEeCKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMHUYECKON (QopMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbica llepuogmueckoro 3akona [[. U. Menneneera u
JIEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OIKCHhIBATh W XapaKTepUu30BaTh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymma)» U «modouyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPHUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMUMHUYECKHUX
JMIEMEHTOB (COCTaB W 3apsija  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpeneiieHue WX TI0 DJEKTPOHHBIM CIIOSIM), OOBICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajiblX TMEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOEHHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUUYECKUE peakiuu (M0 YHUCIy M COCTaBy YYaCTBYIOLIMX B peaKUUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHEHUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTAaBIIAITb YPABHEHUS DJEKTPOJIUTUYECKOW JTHCCOLMALMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXKY BEIECTBAMH PA3INYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX — PEAKITHA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca ITUX PEeaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COEMHEHMSI, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKOU PEAKIIHH,

coOMIoaTh  TMpaBWa  MOJIb30BAHUA  XUMHUYECKOW  TOCYAOH |
7a00paTOpHBIM  OOOpYJIOBaHMEM, a TaKXKe IMpaBWa OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIMM,  TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpOMUSI-,
MonMI-, KapOoHat-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIIMH MBICIUTEIBHON JEATEIHHOCTH — aHAJIH3
W CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3AIMI0, BBISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — IS WM3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOMI0ICHUE, M3MEpPEHUe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peabHBIA U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koau4vecTBo yacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHbie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pasznea 1.IlepBoHavanibHble XUMHYECKHE OHSATHS
XuMHS — BaxkHas 00J1aCTh

11 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [IOK

' MPAKTUYECKOU NEeATEILHOCTH https://m.edsoo.ru/7f41837¢c

YyesoBeKa

12 BemecTBa 1 xuMuueckue 15 | bu6nmnoreka [IOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelECTB
1 Boznyx. Kucnopon. ITonstue 6 bubnuoreka [JOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopon. Ilonsarue o kucimorax 2 | bubnmnorexka HOK

' U COTIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6nuoreka [IOK

' OCHOBaHHSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACChI 1 | | bubmuorexa [JOK

) HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pasnen 3.11epunonnyeckuii 3axkoH u [lepuoguveckasi cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu




3.1

3.2

[Tepuonuueckuii 3aKOH U
IIepunonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. .
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
OKucauTenbHO-
BOCCTAHOBUTEIBHBIE 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

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

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




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1.BemecTBo U XuMH4YecKHe peakiun
L1 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2.HemeTanibl 1 X cOeANHEHUS
1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
) anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Hroro no pazneny 25




Pa3zgen 3.MeTaJJIBI M X COeAUHEHUS

. bubnuorexa [JOK
31 Obmpae cBOHCTBA METANIOR 4 https:/m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4.Xumus u okpykaiomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcebl
| [Ipenmer xumuu. Poiap XuMuu B )KU3HU | bu6mmoreka [IOK
yeJjioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c
2 IlonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUU 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U TIPUEMBI | bubnuorexa [JOK
oOpareHust ¢ J1abopaTopHbIM 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 bubmmorexa [IOK
A . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOU COJIN)»
b K
6 ATOMBI U MOJIEKYJIBI 1 nommorexa 110
https://m.edsoo.ru/ff0d2a6c¢
7 XuUMHUUYECKHE PJIEMEHTBI. 3HAKU | bu6mmorexa [IOK
(CUMBOJIBI) XMMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U crOXHBIE BEIIECTBA 1 bubmorexa HOK
p H https://m.edsoo.ru/ff0d2a6¢c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB.

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
OtHocuTeNnbHAsA MOJIEKYJISIpHAas Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
DJIEMEHTA B COCAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo 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 COXpaHEHHUsI MacChl BEUIECTB. bubnmnoreka [JOK
XHWMHYECKUE YPABHEHHUS 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 (coenuHeHUs, pa3I0KEHUs bubmmorera [TOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bubmuoreka [JOK
19 sHukIoneauct. O0o0mEeHne 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIis 3HAHUH
20 KonrtponsHast padora Nel mo reme bubmuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucinopon — snemMeHT 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
[IpumeHeHnne kucnopoaa
TemnoBoit a3 ekt xumuaeckoit
24 peakuuu, IOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIAIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3ar $I3H€I§I/qul)303 . a, CII0COOBI lro bubmmorexa LHOK
P Ayxa, https://m.edsoo.ru/ff0d4cda
MIPEIOTBPALICHUS
[TpakTruyeckas pabora Ne 3 o Teme
26 «[lony4yenue u coOupanue KHCIOpoa bubmmorexa [OK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BelecTBo. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)% dusnyeckre 1 XUMUIECKHE CBOMCTBA bubnmoreka [JOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 ITo € 0 KHCJIOTaxX " €O
TUITHE © ICHCTOTAx 1 cobix https:/m.edso0.ru/ff0d50d2
30 CriocoOsI oTy4eHus BOAOPOa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
bu6mmoreka [IOK
31 «[lomy4yenne u coOupanue BOAOPOA,

H3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4{42




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Boruncnenus o6béma, KoauuecTBa
33 BEIIIECTBA rasa Mo ero M3BeCTHOM bubmmorexa [IOK
0 MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA MWIIH 00BEMY
Beruncnenus 006EMOB ra3oB 10
34 ABHEHUIO PEAKIIMU HA OCHOBE 3aKOHA bubmmorexa [IOK
pag PEAKIUIIL I https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUH Ta30B
35 DOuU3nIecKue U XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstre 06 bubnnoreka [JOK
UHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie
37 Y HEHACHIIIEHHbBIE pacTBOPHI. MaccoBas bubmmorexa [OK
n PacTEOPRL https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIECTBA 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 bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiacCupUKaLs, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa [OK
: P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusI: cOCTaB, Ki1accuuKaIus, bubnmoreka [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
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCO((SBII) o )eHI/ISI XI/IMI/I‘-IZEKI/IG bubmorexa HOK
. yi ’ 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 MEXKY Ki1acCaMu bubnnoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O060061IeHre U crucTeMaTu3alys 3HaHU!
- H 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 MOMBITKH KIacCUPUKAITIT
51 XMMHYECKHUX A1eMeHTOB. [loHsTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubmuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . Menaeneena
bubnmoreka [JOK
53 Ileprozsl, TpymnIIbL, MOATPYIIIEI 1

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 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuorexa [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
PesepBurlit ypok. O0001IEHHE 1
58 CI/ICTEMaTI/IBZP WS 3HAHUH / bubmorexa LOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
KonTtponbHas padota Ne4 o reme
59 «Ctpoenue atoMa. XUMHUYECKas CBI3bY bubmorexa LOK
R . ) https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi pabota
60 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuotexa [JOK
XUMHUYECKHX IJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xumu4deckas CBsI3b bubmorexa HOK
https://m.edsoo.ru/00adac34
2 KoBasieHTHas1 monsipHas XuMU4eCKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HETOMSIpHAS XUMHUYECKas bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS bubnmoreka [JOK




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

65 OKHCIUTEbHO-BOCCTAHOBUTEIbHBIC | bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
66 O 1
KHCTTITTCIIL 1 BOCCTAROBHTEH https://m.eds00.ru/00adb076
PesepBubIil ypok. O600111cHIE 1
P P ?l bu6mmoreka [IOK
67 CUCTEMaTH3aIUs 3HAHUH 110 TEME 1
https://m.edsoo.ru/00ad9cb2
«CTtpoeHne aroma. XUMUYECKAsI CBSA3hY
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
pecypcbl
[Iepnoanueckuit 3aKoH.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHYECKHX 31eMeHTOoB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
. bubnuorexa [JOK
2 CBOMCTB XUMHYECKHX 3JIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus 1 HoOMeHKIaTypa | bu6mmoreka [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 Knaccudukanmst xumMmuaeckux 1 bubmuorexa [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN
bubmuorexa [JOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 @DakTOpBI, BIUAIOIINE HA CKOPOCTh 1

XUMHUYECKOM PCaKUn U MOJIOKCHUC

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




XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/0O0adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIbHEIE U cIa0ble bubnmorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HNoHHuble ypaBHEHUS PEAKIIUN bubnnorexa LIOK
P peak hitps://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubnmnorexa LIOK
P UH https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIHI
XUMHUYECKHUE CBOWCTBA COJIEH B CBETE
. bubmuorexa [JOK
13 MpeACTaBICHUIN 00
. https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIITHI
14 ITonsaTue o ruaponause coiei bubmmnorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pertrennie DKCIIEPUMEHTAILHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a71auy
KonTponbnas padota Ne2 o teme
17 «INEKTPOIIUTHYECKAS TUCCOIMAIIUS bubnnorexa LIOK
P & 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
XJIopa
19 Xnoposogopoa. CossiHas KUCIIOTa, bubnuoreka [IOK




XUMHUYCCKUEC CBOﬁCTBa, IIOJIYy4YCHHE,

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

MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «TonydeHnne cCONTHON KUCTOTHI bubmmorexa LIOK
yi N N ’ https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTBY»
Brruucnenust no ypaBHEHUSIM
21 XUMHAYECKUX PEAKIINU, €CIIU OJUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH 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
cepol
24 CepoBoaopo1, CTpOEHHUE, bubnuorexa [JOK
¢du3nyeckre U XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢uznyeckue 1 XuMUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIIUH, JISKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
26 MTOJIy4EHUS] CEPHON KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpeibl COeAMHEHUSIMU
cepbl
7 Brraucienrne MaccoBoi JOJIH BBIXOIa bubmuorexa [JOK
MPOAYKTA PEeaKIUU https://m.edsoo.ru/00adec8a
28 OO01mast XxapakTepuCTHKA dJIEMEHTOB 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
[IpakTrueckas padora Ne 3 o reme
30 «lTonyuenne aMmMuaka, U3y4eHHUe ero bubmorera [JOK
i > 1Y 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 HOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
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 KaueCTBE MHUHEPAIbHBIX yI00pEHUI. bubnmoreka [JOK
3arpsi3HEHUE IPUPOAHON CPEIb 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 yriaepojaa, ux Gpuzndeckue u bubnnoreka [HOK

XUMHUYECKUE CBOVCTBA.

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
KadectBenHas 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
[TpakTtuyeckas padora Ne 5. Pemenue

A1 JKCIIEPUMEHTAJIBHBIX 3334 110 TEME bubnuotexa [JOK
«BaxHeine HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

KonTpoabHnas padora Ne3 no teme
42 «BaxHeimre HEMETaIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0mias XxapakTepruCTUKa XUMHIECKIX
AJIEMEHTOB — METAJIIOB.

43 Mertannudeckas CBsI3b U bu6mmorexa [IOK
MEeTaUInYeCKas KpUCTaIInIeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIOB
XHUMHYECKUE CBOMCTBA METAJIIOB.

. bu6mmoreka [IOK

44 DIIEKTPOXUMHUYECKUH P

HaIpsHKEHUH METAILIIOB

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




OO6mue cnocoObI MOTYYEHUS
mMeTaymoB. CruiaBel. BerauciieHus mo

45 aBHEHUIM XUMUYCCKUX PEaKIUI bubnmorexa [IOK
yp PeaKiut, https://m.edsoo.ru/00ae1156
€CIIM OJWH U3 PEAreHTOB COJNCPIKUT
puMecHu
bu6mmoreka [IOK
46 IToHsATHE O KOPPO3UU METAJIOB
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 eJIo € MeTall
[lenounsie merame! https://m.edsoo.ru/00ae14b2
43 OKcuabl U THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ael5e8
50 Baxnelnme coemMHEHNS KaJIbIIUI bubmmnorexa [IOK
A A https://m.edsoo.ru/00aec15e8
51 O000I11IeHNE U CUCTEMATHU3AIHS
3HAHUN
57 JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHU https://m.edsoo.ru/00aec1886
[IpakTuueckas padora Ne 6 o reme
53 "YEcTKOCTEL BOIBI M METOMEI €€ bubnmorexa LIOK
" 8 a1 https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
54 N —— bubnmnoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Kerneso 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 O000111eHNE U CUCTEMATU3ALMS
3HAHUU
[IpaxTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmoreka [JOK
«BaxHeiye MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
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 /1011 BbIXOJa MPOAYKTA
peakuuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUHN
KonTponbnas padota Ne4 mo teme
62 «BaxxHe#mme MeTaIbl 1 UX
COCTMHECHUS
63 BemecrBa u maTepuansl B bu6mmorexa [IOK
MOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
OKpYKaroIle cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubmuoreka [IOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O000IeHNE U bubmoreka [IOK
CUCTEMAaTU3alMs 3HAHU N https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O0001ICHNE U bubmuorexa [JOK




‘ cucTeMaTru3anusa 3HAHHHI

68 PesepBublit ypok. O6o0mIeHnE 1
CHCTEeMaTU3alus 3HAaHUI

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

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN 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, CIOXKHOE
BEUIECTBO, CMeCh (OJHOpPOJHAs U HEOAHOPOJHAas), BAJEHTHOCTbD,
OTHOCHUTENIbHAsE aTOMHasi M MOJIEKYJsIpHas Macca, KOJIUYECTBO
BElIECTBAa, MOJb, MOJSIpHasT Macca, MaccoBas J0Ji1 XUMHUYECKOTO
AIIEMEHTa B COEIMHEHUHU, MOJISIPHBIM 00BEM, XMMHYECKas peakiius,
KIaCCU(UKALMSA  PEAKIHMA:  PEaKIUu  COSAMHCHUS,  PCaKIHH
pa3joXKeHUs, peaklUuu 3aMelIeHUs, pPeakIuu OoOMeHa, JK30- U
SHIOTEPMUUYECKHE PEAKINH, TEIUIOBOM 3(P(EeKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpC

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUH U

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 MacCChbl BCIIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

L.5

1.6

OIpECaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX
COCOAUMHECHUAX
KHaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUEC PCAKIINU (HO qucily Hu COCTaBYy

YYacCTBYIOUIMX B PEAKIUH BEILIECTB, MO TEIIOBOMY 3P (DHEKTY)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MAacCChI

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,  MOJCIIMPOBAaHUE,  OKCIEPUMEHT  (pealbHBId |
MBICJICHHBIN )

[To Teme: «BaxkHeiine npeacTaBUTEIN HEOPTaHUIECKUX BEIIECTBY

paCKpeIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX TTOHSATHH: OKCH I,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

OonpeaAcIATh NPHUHAMJIC)KHOCTh BCIICCTB K Ol'IpeI[eJ'IéHHOMy KJIaccy

COeIMHEHUH 1Mo Gopmyam

2.3

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

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA
BEILLECTB Pa3iIMYHBIX KJIACCOB, IOATBEPXKAAss OINMCAHUE NPUMEPAMHU

MOJIEKYJISIPHBIX YPABHEHHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIMIA

2.5

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

HpeBpaHlCHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

2.7

3.1

CIENOBaTh MpaBWJaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaK)Ke MpaBUaM OOpaleHHs 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 11O
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 cBa3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUM
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 MTEPUOJIUUECKON 3aBUCUMOCTHA CBOWMCTB
XMMHYECKHUX DJIEMEHTOB OT HUX TnoJokeHuss B Ilepuoamueckoit

CHCTCMC

COOTHOCUTHb  0003HAu€HHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ileppuoguueckass  cucrema  XuUMHYeckux  anementos  JM.
MenneneeBay C YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMMUYECKUX 3JEMEHTOB (COCTaB M 3apsi sjpa, oOllee 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, HEIJIEKTPOJIMTHI, AIIEKTPOJUTHYECKAs JHCCOIHAIIMS,
peaKknMu MOHHOrO OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakiuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuum, OKHCIIUTETD,
BOCCTAHOBUTEJIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOBAIEGHTHas, HWOHHaf,

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




XUMHUYECKON peakiuu

1.2

1.3

1.4

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYECKUX HOHATUH H
IPUMEHSTh 3T MOHATHUSA NPU ONMCAHUY BELIECTB U UX IPEBpALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIUEHHBIC YPAaBHEHUs DPEaKLUH
MOHHOr0 0OMeHa

pacCKpeiBaTh CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

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 COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MMOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3UpPOBAThH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTHU IIPOTCKAHUA XHUMHYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX
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CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
71abopaTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
1ab0PaTOPHBIX XMUMHUYECKUX OIBITOB MO TOJYYEHUIO W COOMpaHHIO

ra3000pa3HbIX BEILECTB (aMMMaKa U YTIIEKHUCIIOro ra3a)

2.5

3.1

OPOBOJUTHh pEaKkIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NIMYHBIX BEIIECTB: pACIO3HABATH OMNBITHBIM MYTEM XJIOPUA-,
Opomuza, wuomupa, Kkapbonar, ¢ocdar, cuamkar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPax HEOPraHUUECKUX BEILIECTB
ITo Teme: «XHUMHsI U OKpY:KArOIIast CPear»

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XUMHYCCKUX MMOHSATHUH: HI[K

BCIIECTBA, KOPPO3Ud METAJIIIOB

3.2

MIPUMCHATE OCHOBHBIC 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 — HAOIIOJCHHWE, W3MEPEHHE, MOJEIHPOBAHHE,

9KCIIEPUMEHT (peajbHbIl U MBICICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Ipenver xumuu. Poiab XuMuM B JKM3HHM 4YeioBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATrperaTrHoe COCTOSTHUE
BEIICCTB

[TonsTre o MeToAax mo3HaHusi B XuMuu. Yuctelie BemectBa U cmecu. Crocoobl

paszaeneHus cMecen

1.3

1.4

ATOMBI © MOJICKYIJIBI. Xumuueckue d3neMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe U CJI0XXHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'ISIpHOC YUYCHUC

XuMuueckas Q)opMyna. BanieHTHOCTE ATOMOB XMMHMYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocTaBa BCIICCTB. OrHocurenbHas aTOMHasa macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 10151 XUMHYECKOT0 dJIEMEHTa

B COCAUMHCHUN

1.5

1.6

1.7

KonnuectBo BemectBa. Moisib. MonsipHas Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4HcIa CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢dopmynam

XUMHUYECKHUX COSINHECHUM

Pusnueckue U XMMHUYECKUE SABJICHHUSA. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. XumMuueckue ypaBHenus. Knaccuduxkamus

XHUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHCHI/ISI, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XUMHUUECKUH KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCY 101, C paBUIaMU
paboTel B JabopaTopun W mpuéMamMu oOpalieHus ¢ J1abopaTOPHBIM
000pyJIOBaHUEM, HU3yY€HHE W ONHUCaHHWE (PU3UYECKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEUIeCTB, HaOmoneHne Qusnyecknx (TUIaBIeHUE BOCKA,
TasHUE JIbJIa, paCTUpPaHUE caxapa B CTYNKE, KUIIEHUE M KOHJAEHCAIUs BOJAbI) U
XUMUYECKMX  (TOpeHHE  CBeuYd, [MpOKaJMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBUE MeJla C KHUCJIOTOW) SBJIEHUH, HaOMIOJEHHWE M ONHCAaHUE
NPU3HAKOB TPOTEKaHMWS XHUMHAYECKHX peakuui (pa3jokeHue caxapa,
B3aMMOJICHICTBUE CEpHOW KHCIOTBI C XJOpUIOM Oapusi, pa3jioXeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE Kelle3a ¢ PacCTBOPOM

conu meau(Il), nzyuenue crnocoboB pazaencHus: cMeceit (C MOMOIIbI0 MarHUTa,




2.1
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¢wIbTpOBaHMe, BBHINApUBAHHUE, NUCTHIULALUSA, Xpomarorpadus), mpoBeneHUE
OUYHCTKH [TOBApEHHOM COJIN, HAOJIIO/ICHUE U OITUCAHUE PE3yJIbTAaTOB MPOBEICHUS
OIIBITA, MJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3JAaHUE MOJeIeH

MOJIEKYJI (IIapOCTEPIKHEBBIX )
Baxneliue npecTaBUTeNIn HEOPTaHMYECKUX BEIIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocroe
BemecTBo. HaxokaeHwe Kuciaopoja B Hpupoje, GU3NYEeCKHe M XUMHUYSCKUE
cBorictBa (peakumu ropeHus). Oxcunbl. Ilpumenenue kwuciopona. CrocoObl
MOJyYeHUsI KHUCIOpOoJa B JIAOOpPAaTOPUH U MPOMBIIUICHHOCTH. Kpyrosopor

Kucioposa B mpupojie. O30H — aioTporHas MoaupuKaus KUCIopoia

TemnoBoit 3ekT XUMUIECKON peakiuu, TEPMOXUMHUECKHUE YPaBHEHHUS, IK30-
¥ DHJIOTEPMUYECKHE peakuu. TOIMBO: yroib u MeTaH. 3arps3HeHne BO3/AyXa,
yCHIIEHUE MapHUKOBOTO 3(peKTa, pa3pylieHrne 030HOBOTO CII0s

Bonopon — anemeHT u mpocrtoe BeulectBo. HaxoxneHue Bogopoaa B IPUPOJE,
dusnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnors! u conun
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MosipHbIii 006EM Ta30B. Pacy€Thl M0 XUMHUECKUM YpaBHEHHSIM

2.5

2.6

®usnyeckue CcBoMcTBa BOAbl. Boma kak pactBopuTenbs. PacTBOpEL
HacplleHHble 1 HEHACBILICHHBIE PAaCTBOPBI. PacTBOPUMOCTB BEIECTB B BOJE.
MaccoBasgs nons BemecTtsa B pacTBOope. XHMMHYECKHME CBOWCTBA BOJBL.
OcHoBanus. Ponp pacTBOpoB B mpupoJe M B XKHU3HU 4enoBeka. Kpyrosopor
BOABl B TpuUpoJe. 3arps3HeHHe NpUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmueckux coenuHeHunil. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeoOpasywomue (OCHOBHbIE, KHCIOTHbIE, am{QoTepHble) U
HeconeoOpasyronie. HomeHknatypa okcuioB. Pusndeckue M XUMHUECKUE

CBOICTBa OKCHAOB. [loiryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHUM: WHIENOYM U HEPACTBOPUMBIE
ocHoBaHusa. HomeHkinarypa ocHoBanui. du3nyeckue U XUMHUYECKHUE CBOWCTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudukarus kucnor. Homenknatypa kuciaor. Dusznueckue u
XUMHYECKHE CBOMCTBA KHUCIOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.

HOJ'Iy‘-ICHI/IC KHUCIIOT

Comu. Homenknarypa coneil. @usznyeckue M XMUMHUYECKUE CBOMCTBA COJEH.

[Tonyyenue conei




2.10

I'enetnueckas CBSI3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

3.1
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XVUMUYECKUH  OKCHEPUMEHT: KayeCTBEHHOE OIpEACICHUE  COACpKAHUS
KUCJIOpO/a B BO3JyXe, IOJy4YeHHE, cCOOMpaHHE, paclo3HaBaHUE U M3Yy4YEHUE
CBOWCTB KHCJIOPOJa, HAOIIOACHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOIOM U
YCIIOBHSI BOBHUKHOBEHUS U IIPEKpallleHus] ropeHus (1oxapa), 03HaKOMIICHHE C
o0pa3llaMi OKCHJOB U OIMCaHWE UX CBOICTB, TNOJy4eHHe, colOupaHue,
pacrio3HaBaHME U M3Y4YEHHE CBOMCTB BOJOpOAA (rOpeHHe), B3auMoeicTBUE
Bozopoaa ¢ okcugoMm Meau(Il) (Bo3MOXKHO UCTIOIB30BaHUE BUACOMATEPUATIOB),
HaOmrofieHne oO0pa3lloB  BEIIECTB KOJMYECTBOM 1 MOjb, HCCIEJOBAHUE
OCOOEHHOCTENl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINpPENeNEHHON MAacCOBOM J10Jiell pacTBOPEHHOIO
BEULIECTBA, B3aMMOJEWCTBHE BOJbl C MeTaIaMU (HAaTpUEM M KaJbIHEM)
(BO3MOXKHO HCIIOJIb30BaHME BMJEOMATEpUANIOB), OIpPENEICHUE pPaCTBOPOB
KUCJIOT U IIEJOYEed C IOMOIIBI0 HHJMKATOPOB, HCCIEIOBAHHE 00pa3lioB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOACHHE H3MEHEHUS
OKpacKM MHJIUKATOPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3auMojeiictBus okcuga meau(Il) ¢ pacTBOpoM cepHOM KUCIOTBI, KUCIOT C
METaJUIAMM, PEaKIUH HEUTPpaIU3alliH, ITI0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO MeTajla JApYyrUM U3 pacTBOpa COJM, peLIeHue
AKCIIEPUMEHTAJIbHBIX 3a/ay 1o TeMe «BakHelmMe Kiacchl HEOPraHUYECKUX

COEeIMHEHUIT»

[lepunonnueckuii 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBble TOMBITKA KIACCH(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsatue o
IpyNmax CXOMHBIX AJIEMEHTOB (IEIOYHBbIE U IIEIOYHO3EMETbHbIE METaJlIbI,
rajJjioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyroT amdOoTepHBIC

OKCHUIBI U THAPOKCHUIBI

ITepuonnueckuii 3akoH. [leproanueckas cucteMa XUMHUYECKUX ds1eMeHTOB J1.1.
Meneneesa. Kopotkonepuonas )51 JUTMHHOTIEPUOIHAS (hopMbI
Ilepuoauueckoit cucrembl xuMuueckux anemeHtoB [[.M. Menneneesa.
Ilepumonbr u rpynmsl. PU3HYECKUI CMBICT TOPAIKOBOTO HOMEpa, HOMEPOB

nepruoaa v rpymuiibl 3JICMCHTA

CTpOCHI/Ie aroMoB. CocTaB aTOMHBIX AACP. H30TO0MEL. 9HCKTp0HLI. CTpOCHI/IC

SJICKTPOHHBIX 000JIOYEK aTOMOB IEPBBIX 20 XMMHYECKMX DJEMCHTOB
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3.5

Ilepnonnueckon cucremsl .M. MeHnneneeBa. XapakTepUCTUKAa XUMUYECKOTO

AJIEMEHTa Mo ero nosoxxenuto B [lepuoanyeckoii cucreme [I.M1. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHMHYECKHUX DIJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpYINaM M TEPHOJIaM.
3nauenue Ilepuonuueckoro 3akoHa u Ilepuoanueckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB JUIsl Pa3BUTHs Hayku W npakTuku. .M. MenneneeB — y4€HbIA U

rpaxxiaHuH

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSIPHAs)  CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. VloHHAs CBSI3b

3.6

3.7

Creneub okucieHus. OKHCIUTECIFHOBOCCTAHOBUTCIIBHEIC pCaKkuu. HpOLIGCCBI

OKHCJICHUSA M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH S3KCIIEPUMEHT: M3y4YeHHe OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHUCTBUE THMIAPOKCHAA LMHKA C PACTBOPAMU KHCIOT MU
LIEJI0YEH, MPOBEIECHNE ONBITOB, WIUIFOCTPUPYIOIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKuHﬁ (I‘OpCHI/IC, pC€aKluu pa3IoKCHUA, COCI[I/IHeHI/Iﬂ)

9 KVIACC

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 XMMHUYECKOHN peakiuu

Ilonsatue 00 06paTI/IMI)IX u HeO6paTI/IMBIX XUMHYCCKUX PCaAKIUAX. IlousTue o
TOMOT'CHHBIX M I'CTCPOrCHHBIX PCAKIUAX. IlonsaTrHe 0 XUMHUYECKOM PaBHOBCCHUU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOH P€aKiun MW IIOJOXKCHHUEC

XUMHYCCKOTI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIMH C MUCIIOJIb30BAaHUEM METOJa

OJICKTPOHHOI'O OajnaHca

Teopus 37E€KTPOAUTHUECKON AUCCOLMALMHU. DIEKTPOJIUTHI U HEIIEKTPOIUTHI.
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); OINBITOB, WJUIIOCTPUPYIOIIMX 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[CﬁCTBPIC




2.2

XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M YeJoBeKa. BaxkHenmume XJIOpUIbl U UX

HaxO0KJICHHUE B TIPUPO/IC

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeNeHn OKucieHus. CTpoeHue u GU3NIECKrue CBOKWCTBA
MPOCTBIX BEUIECTB — KHUCJIOpPOAa M Cepbl. AJUIOTPOMHBIE MOAU(PUKAIUU
KHMCIIOpo/la U cepbl. XUMHUYECKHUe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢usznueckue M XUMHUYECKue cBOMCTBA. OKCHUIBI cepbl KaK MpeCTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (pU3UYECKHEe U XMMHYECKUE CBOMCTBA
(oOmue Kak MpenCcTaBUTENs Kiiacca KUCIOT W crenududeckue). XUMHUYSCKHE
peakiuu, JeKalue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydyeHHsI CepHOU
kucnothl. [lpumenenue. Conu cepHOM KHCIOTHI, KayeCTBEHHAsl peaklus Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ COCNMHECHUN B MPUPOJE. XUMUYCCKOE
3arpsi3HEHUE OKPYXKAIOUIEH Cpellbl COeIMHEHUSMU Cepbl (KUCIOTHBIE JTOXKIIH,

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

2.3

OOmast xapaktepucTuka 5yeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIIEHUs. A30T, paclpoCTpaHeHUE B IPUPOJIE,
¢dusnveckre U XUMUIecKre cBoiicTBa. Kpyrosopor a3ora B mpupojae. AMMHaK,
ero (u3M4ecKue M XMMHUYECKHE CBOMCTBA, ModydyeHue M npumeHenue. Comu
aMMOHUA, nux Ci)I/BI/I‘IeCKI/IC u XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC.
KayecTBeHHast peaklusi Ha MOHbI aMMOHUs. A30THasi KUCIIOTa, €€ MOIy4yeHue,
¢bu3mvecKknue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MpeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJie aMMOHMS B
KauecTBE MMUHEPAIbHBIX yN0OpeHHil. XUMUYECKOe 3arps3HEHHE OKpYXKarollen
Cpebl COETUHEHUSIMU a30Ta (KUCIOTHBIE JTOKAM, 3arpsi3HEHHE BO3/1yXa, OYBBI

1 BOJIOEMOB)
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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 YI0OpEeHU

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. Ancopbuusa. Kpyrosopot yriaepona B npupoae. OKcuasl yriaepoaa,
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 rno0anbHOTO MOTEIUICHUS KIWMaTa; MapHUKOBBIHA
a¢dext. YrompHas kuciora W €€ coim, UX (UINYECKHEC W XUMHYCCKHE
CBOWCTBa, TONy4YeHHEe W mpuMeHeHue. KauecTBeHHasr peakiusi Ha KapOoHAT-
nonsl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEIULIMHE, IPOMBIIUIEHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

2.7

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COECIMHEHUSX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTUJIeH, 3TaHol, IJHULEPHH, YKCyCHas
kucinora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoioruuecku
BOXHBIX BEIECTBAX: XMpaX, Oelkax, yriaeBoJaXx — M HX pPOJIM B IKU3HHU
yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHMYECKUX

COETUHEHUN

Kpemuuii, ero ¢usnyeckue ¢ XHMHUYECKHE CBOWCTBA, TMOJYYCHHUE U
npuMmenenne. CoenuHeHUsT KpeMHHUS B mpupoze. OOmme mpencraBieHus 00
okcuze kpemuus(IV) u kpemuueBoii kuciaore. CHIMKATHI, UX UCHOJIb30BAaHUE B
OBITY, MEIUITMHE, POMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITBHBIC MaTEPHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, eye300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOf/’I KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3Yy4€HUE O0pa3loB HEOPraHUYECKUX BELIECTB,
CBOMCTB COJISIHOM KHUCIJIOTBI; IPOBEICHUE KAau€CTBEHHBIX PEaKUHUd Ha XJIOpUJ-
MOHBl W HaOJIO/IEHWE IPU3HAKOB HUX IMPOTEKAHUS; OIMbBITHL, OTpPa)Karollue
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € OOpa3laMu XJIOpPHUIOB
(raJloreHN1I0B); O3HAaKOMJIEHME C oOpa3namMu cepbl U €€ COeIMHEHHSIMU
(BO3MOKHO  HCIIOJIb30BaHHWE BHUJEOMATEpUATIOB); HAOIOJIEHHE TIpoliecca
oOyIJIMBaHUs caxapa MoJl ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
U3yuyeHHe XMMHUYECKHX CBOMCTB pa30aBIeHHOW CEPHOM KHCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyab(ar-uoH U HaONIoJACHHE MpHU3HaKa eé
MIPOTEKaHMs; O3HAKOMIIEHHE ¢ (PU3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), 0O0pa3lamMu
a30THBIX U PochOpHBIX yI0OpEeHUH; MmonydyeHne, cooupanme, pacro3HaBaHle U
M3Y4YECHHE CBOICTB aMMHaKa; IpPOBEJCHHE KaueCTBEHHBIX peakuuil Ha HOH
amMmmMoHus W ¢ocar-uOH U U3YUYCHHE TIPU3HAKOB HUX TMPOTECKAHWS,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHNUE BHJEOMATEPHANIOB); HM3YyUEHUE MOJENEH KPHUCTAaUINYECKUX
pemiérok anmasa, rpaduta, ¢yJUiepeHa; O3HAKOMIIEHHE C TPOIECCOM

azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOra3a; MOJy4YeHHE, coOMpaHMEe, PACMO3HABAHWE W H3YYEHUE CBOWCTB
YIJIEKHCIIOrO Ta3a; IMpOBEJEHHE KadeCTBEHHBIX peaklui Ha KapOoHaT- U
CWJIMKAaT-HOHbl M M3yYEHUE IPU3HAKOB HX MPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKIUEH CHUIMKATHOM NPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTaIbHbIX

3a71a4 110 TeMe «BakHeNIIe HeEMETAJIbI U UX COSTUHEHUS)

MeTtamisl ¥ uxX COCIUHCHUA

3.1

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX
nojoxxenus B Ilepuoamyeckoid cuctemMe XuMHuecKux dieMeHtoB JI.U.
MenneneeBa u ctpoeHus aroMmoB. CTpoeHHe MeTaIIOB. MeTalinyeckas CBsi3b U
METa/UTMYecKasi KpUCTAUTMYeCKass pemiérka. ODJIESKTPOXMMHYECKUN  Psij

HaIpsKEHUN METaJUIOB

3.2
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dusnuecKkue ¥ XUMHUYECKUE CBOMCTBa MeTayIoB. OOIMe Crioco0bl MOMydYeHHUs
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.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HAaXO0XJEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUIbI U
TMJIPOKCUABl HAaTpus M Kaius. [IpuMeHeHHe IIEeJOYHbIX METaIOB U HX

COE€IUHEHUN
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IIlemoyHoO3eMeNbHBICE  METAMJIbl MarHuid W KaJbI[Ui: TIOJIOKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3MYecKue U XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kanbplus. BaxHeiimve coenvHeHUs Kanblus (OKCUMA, THUIPOKCHUI,

comu). JKEcTKOoCTh 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
XUMHYECKHUE CBOMCTBA aFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M TUIPOKCHIA

AJITFOMHUHUA

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3meMeHToB J[. 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
B3aMMOJICHCTBUS  OKCHJA Kalblusi W HaTpus C BOAOHM  (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHAIIOB); HMCCIIEIOBAHHE CBOWCTB >KECTKOM BOJIBI,
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJIEOMATEPHAIIOB); MTPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEAKIIUN HA HMOHBI
(Marams, Kanblus, amroMuHus, nuHKa, skeneza(ll) u sxemesa(Ill), memu(I);
HaOIII0/ICHNE U OMHCAaHUE TPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMAaTEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHUHHUS M THUIPOKCHIA
LIMHKA; PEIICHNE IKCIIEPUMEHTAIbHBIX 3aJa4 10 TeMe «BaxxHelnme MeTauibl U

nX COCANMHCHUA»

XHMHMS ¥ OKpYyKarouas cpeia

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  TpPaMOTHOCTH.  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: U3Y4YCHHC 06pa3u0B MaTcpHraioB (CTCKHO, CIIJIaBBbI

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 XMMMYECKOW 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 IIO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
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 JIOCTHKCHUSIX
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
HEOJHOPOAHAs CMECh, OTHOCHUTENIbHbIE aTOMHasi U MOJIEKYJIsipHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUUYECKas
peaKkuMs, peakuuH COEOUHEHHUS, PEAKIMHU PA3JIOKEHMS, PpEeaKLuu
3aMellleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 5K30- U
SHIOTEPMHUUYECKUE DPEAKLIMU, PACTBOP, MaccoBas IO XMUMHUYECKOIO
AIIEMEHTA B COEAMHEHUH, MacCOBast JI0JISl U MPOLEHTHAs: KOHUEHTpaLUs

BCIICCTBA B paCTBOPEC, AAPO aTOMa, 3HeKTp0HHLII>i cjon 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
BOCCTAHOBUTENIb, OKHCICHHE W  BOCCTAHOBJIEHHE, DJIEKTPOJIU3,
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,
Hepﬂonnqecxnﬁ 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 XHUMHYECKON I'paMOTHOCTH, BKJIIO‘laIOHIeﬁi

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 XO3sHcTBEe, 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

MCIIOJIb30BAaTh €€ JUIsl pelIeHns yueOHO-T03HaBaTEeIbHbIX 3a/1a4

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,HH‘IGCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA AaTOMOB

5 XUMUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIEKTPOHOB), pPACHIPEEICHUEM DJJIEKTPOHOB IO DHEPreTUYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX NEPHOIOB, KT U KaJIbIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX BJIEMEHTOB (paJulyc aroma, 3JIeKTPOOTPUIATEIBHOCTD),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuognueckoit cucreMe (B MalbIX IEepUoOAax M IJIABHBIX
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 CTETNEHb OKHUCIICHUS XUMHUYECKUX SJIEMEHTOB, 3apsi

' 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 YMeHne xapakTepru3oBaTh (U3MUECKHUE U XUMUYECKHE 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, CEPOBOJOPO, OKCHIBI ¥ THUIPOKCHIBI

92 metaioB [-IIA rpynm, amromunus, menu (II), nunka, 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, yroipHass, KpeMHHEBAsI KHCJIOTA U UX COJIH)

9.3 MPOTHO3UPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, IMPUMCHCHHUC BCHICCTB B
3aBHCHUMOCTH OT HX CBOﬁCTB, BO3MOXXHOCTDH ITPOTCKAHUSA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHMS PEAKLIUM, B

10
TOM YHUCJIE:
10.1 peaKkIii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX ~XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIacCOB
' (Tpymm) HEOPraHU4YECKUX BELIECTB
104 MOJATBEPKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMHU
11 YMeHue BIYUCIATH (IPOBOUTH PACUEThI):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUHU
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEeM Tra30B
114 [0 YpaBHEHHUSM XHMHUYECKUX PEaKIUid U HaXOIUTh 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 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0# ¥ J1a0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUiIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEMbIMU
B TMOBCEHEBHOM KM3HU, TPAaBUIIaMH MTOBEICHUS B LESIX cOepeskeHus
193 3JI0pOBbSl U OKPYXKAIOWIEW MNPUPOAHON Cpelbl; MOHMMAHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI HAa >KUBBIE OPTaHU3MBI OMPEACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHHS] W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA
3 Hanmume mpakTH4YecKux HaBBIKOB TUIAHHUPOBAHUS M OCYIIICCTBICHUS

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 pa3JeieHus cMecel

13.3

NOJYy4YeHHE KHUCIOPOAAa M M3Y4YEHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYyYEHHME YIJIEKHCIOro rasa u

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

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIEH

pacTBOPEHHOIO BeLIeCTBa

MIPUMEHEHHE WHIUKATOPOB (;makmyca, METHJIOpaHkKa H
denondranenna) A ONpeNeTCHUS XapakTepa Cpelbl B PacTBOpax
KHCJIOT U IISJI0YeH

WCCIICZIOBAHUE U OMNHCAHUE CBONCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIAMH METAJVIOB,  PAaCTBOPUMBIMHU u HEPACTBOPUMBIMHU
OCHOBaHUSIMU, COJIIMH; TOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUU;
BBITECHEHHWE OJHOTO MeTaula JAPYruM W3  pacTBOpa  COJH;
ucciaenoBanre aM(OTEPHBIX CBOWCTB THJAPOKCHUIOB ATIOMHHHS U

IUHKA

13.7

13.8

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

«Baxkneiiie MeTalIbl U UX COSANHECHU

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO0 OOMEHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPUI-, OpoMHI-,
wonua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHHUOHBI,
THJIPOKCHU/I-UOHBI, KATUOHBl aMMOHUS, MarHusl, KaJbII¥s, aTFOMHHHUS,

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

14

VYMmeHnue:

14.1

14.2

NpEACTaBIATL PE3YJIIbTATBl SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJILHO Ha6JIIO)IaeMBIMI/I XUMHUYCCKUMH
SABJICHUAMH H IMPOLECCaAaMH, IPOUCXOAAINIUMA B MaKpO- 1 MUKPOMHPE,

OOBSCHSITh MPpUYUHBI MHOT 006pa31/151 BCIICCTB




INEPEYEHD 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. HpOCTBIG " CJIOXKHBIC BEUICCTBA.
Xumuaeckas (bOpMYJ'Ia. BanenTHOCTh aTOMOB XMMHYECKHUX 3JIeMeHTOB. CTelneHb

OKHCJICHHUA

1.4

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

B COCIMHCHUU

1.5

1.6

KomuuectBo BemectBa. Mosb. Mousipaas macca. Mousipabiii 00bEM Ta30B.
B3anmocBs3b KOJIMYeCTBa, MACChl U YHCTIA CTPYKTYPHBIX €IMHUI BEIIECTBA
Ou3nyecKkue U XUMUYECKUE SBJICHUSA. XHUMHUYECKas peakuus U e€ MpU3HAKH.
3aKOH COXpaHEHUs1 MaCChl BEIIECTB. XUMUYECKUE YPABHEHUS

[lepuoanueckuii 3akoH u Ilepuoguyeckas cucreMa XHMHUYECKHUX AJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. lleproanyeckas cucreMa XMMUYECKHUX 3JIeMeHTOB J[.11.
Menneneesa. Ilepuoast u rpymnmnbsl. OU3HYECKUN CMBICI MOPSALKOBOIO HOMEPA,

HOMCPOB II€pHUOJa U I'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexTpoHbl. CTpoeHue
JJIEKTPOHHBIX  000JI04eK aTOMOB TMepBbIX 20 XMMHUYECKHX 3JEMEHTOB

[Tepnonnueckoii cucremst .M. Menneneena

2.3

BaKOHOMepHOCTI/I B M3MCHEHHHU CBOMCTB XMMHYCCKHUX DJIEMCHTOB MEPBLIX TpéX
NnepuoaoB, Kaliusd, KaJlblIHiA (pa):[I/cha aTOMOB, 3JJICKTPOOTPULATCIIBHOCTH,
MCTAINIMYECKUX W  HEMCTAIIMYCCKUX CBOP'ICTB) n ux COG)II/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJJOXKXCHHEM DJJICMCHTOB B Hepno,unqecxoﬁ CUCTEME H

CTPOCHUEM UX aTOMOB

3.1

Crpoenue BelecTBa
Xumuyeckasi cBsizb. KoBaneHTHast (TONsipHasi ¥ HETOJSIPHAsi)  CBSI3b.
SJ'IGKTpOOTpI/IHaTeHBHOCTB XUMHUYCCKUX JJICMCHTOB. Hounnasn CBS3b.

Merannudeckas CBI3b
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Tunel KpUCTAIMYECKUX PEIIETOK (aTOMHasl, WOHHAsA, MeETaInyecKas),
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

Knaccugpukaiuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yrorue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecosieoOpa3yrone; OCHOBaHMW (IIETOYM W HEPACTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOACOAepKae u  OECKUCIOpOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBaA IMPOCTBIX  BCHICCTB-HECMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOJIa, Cephl, a30Ta, hocdopa, yriepona, KpeMHHUS

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 OKCcHI0B HemerawioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepona(ll, IV), kpemuus(IV). Ilonyuenue

OKCHJJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

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

XUMHUECKHE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX TMIPOKCHIOB (Ha mpuMepe
THAPOKCUIOB  aJIOMUHUS, JKene3za, UuHKa). [lomyueHme ocHoOBaHui U
aM(pOTEPHBIX THIAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJOPOJIHOM, CEpOBOAOPOIHOM,
CEpHUCTOM, cepHOU, a30THOU, (ochopHOM, KpeMHUEBOH, yroibHOU. Ocolbie
XUMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.
[lonyuenue kucnor

OO6ue xumMuyeckre cBoiicTBa cpeHux 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. O01ne

CITIOCOOBI MOJIYYCHUA MCTAJIJIOB




4.12

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

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
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5.5

TennoBoil 3¢ hexT XMMUYECKON peakiui, TePMOXUMHUYECKHE YPaBHEHUs. DK30-

U SHJIOTEPMUYECKHE peakuu. TepMOXUMHUECKUE YPAaBHEHMS
OKUCIUTEIBHOBOCCTAHOBUTENbHbIE peakui. OKHUCIUTEIN U BOCCTAaHOBUTEIH.
[Ipomieccbl  OKMCIIEHUST W BOCCTAHOBICHHMSA.  JJCKTPOHHBIA  OajaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHON peakuu

Teopust nekTpoauTUYECKON nuccoruanuu. KaTnoHsl, aHMOHBI. DJIEKTPOIUTHI U
HE3JIEKTPOJIUThl. CHIIbHBIE U ci1a0ble 3JeKTPoIuThl. CTeNeHb AUCCOLUAINN
Peakuuu moHHOro oO6meHa. YcClOBHsI MPOTEKAHUS PEAaKUUH MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYXKarolas cpena

6.1

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

HepBas[ ImoMoupb IMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKpYXKallIedl cpenbl  (KUCIOTHBIE — JOXKIH,
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, yriaeposa, KpeMHHUSI U UX COETMHEHUH B
OBITY, MEIWIMHE, TPOMBINUIEHHOCTH W CEeIbCKOM Xo3siicTBe. [lpumeHenne
METaJUIOB M CIUIABOB (CTallb, YYT'YH, IIOPATIOMUHMHA, OpoH3a) B OBITY U
IPOMBIIIICHHOCTH UX coeAnHeHui. [IoHATHE 0 KOPPO3UH METAJIOB, OCHOBHEIC
CHOCOOBI 3aIUTHI UX OT KOPPO3UHU

[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, 9TaH, 9THUJICH, AallCTUJICH, 3TAHOJI, TJIMIICPUH, YKCYCHAA KI/ICHOTa).
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 BEIIECTBA B PACTBOPE
7.3 0 XUMUYECKUM YPaBHCHUSIM
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