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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOydeHMs, BOCHHMTAHMS U PAa3BUTHUA OOYYAIOIIMXCS CpPEICTBAMHU Y4eOHOTro
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE CoJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTePUCTUKU COJICp/KAHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHWM K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa30oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENLHON JEATEIbHOCTH OO0yYaromerocs IO OCBOCHHIO
y4e0HOT0 CO/IepKaHUSI.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TJI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (QYHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM IeATEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUUYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYUMMBIX TMOHSTHU
OPraHu4YeCKON XUMHUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO0 3TH CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl 10 MPHUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUSI;

— Ilepunoanueckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJIHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U IOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEICTABJICHNUS O XUMUYECKON COCTABIISAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buosorus. 5—7 xkiacce» u «dusuka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITENbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBl XMMHUYECKHX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB M
XUMUYECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HaYEHHUE MPUOOPENH TaKHUE 11U, KaK:

— (dopmMupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJEHHOCTh OOY4YEHMsI Ha CHCTEMaTH4YECKOe IMpPHUOOILECHUE
oOyJarolmmxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS U CAMOIMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATH SBICHUS
OKpY’KaloIllero MHUpa, UCIOJb3YyS 3HAHUS U OIBIT, MOJYyYEHHBIE MPH HU3YYCHHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW i1 BBIPAOOTKH 3KOJOTUYECKU
1eJ1eco00pa3HOTr0 TOBEICHUSI B OBITY W TPYJOBOM JAEATEIBHOCTH B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIMTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGWMISI M HAMPABICHHOCTH JATbHEUIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHU Ha YpPOBHE
OCHOBHOT0 00111€eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



1.COJIEP)KAHUE YUYEBHOI'O TPEJIMETA, YYEBHOI'O KYPCA (B
TOM YWUCJE BHEYPOUHOW JAEATEJBLHOCTH), YYEBHOI'O
MOJYJIS

8 KUIACC

IlepBoHaYa/IibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YEJNIOBEKA. XUMHS B CUCTEME HaYK.
Tena u BemiectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSTHUE
BelecTB. [loHsiTHE O MeTOAax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CnocoOnI pa3jeneHusi cMecei.

ATOMBI U MOJICKYJIbl. XHUMHYECKUE BJeMEHThl. CHMBOJIBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckasi ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAasT aTOMHas —Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0S XMMUYECKOTO AJIEMEHTA B
COCIMHEHUHU.

KomnuectBo BemiectBa. Monb. MonsipHas macca. B3anmocBsi3p KOJIM4YECTBa,
MacCchl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMHUYECKUX COCTUHEHUH.

du3nuecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHu.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Kiaccudukanus
XUMHUYECKUX PEaKIHi (COeqMHEHMS, Pa3JIOKEHUS, 3aMeIeHHUsI, 0OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW MOCYI0M, mpaBWjaMu paboThl B JaOOpaTOpUU U
npuémMamu oOpalleHus: ¢ J1abopaToOpHbBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3nUecKuXx CBOWCTB 0OO0pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOIIOJACHHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTOMN) SIBICHUN, HAOIIOIEHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHE THAPOKCHUIIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKene3a ¢ pacTBopoM conu meau (1),
U3y4YeHUE CIOCOOOB pAa3ENIeHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUEe OYUCTKH MOBAPEHHON
COJIM, HAONIOJIGHWE W  ONHWCaHuE  pe3yJbTaTOB  TMPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcCChl, CO3JaHUE MOJIENIEd MOJIEKYII
(IIapoCTEepPKHEBBIX ).

Baxueiime npeacTraBuTe M HEOPraHUYECKUX BelIeCTB



Bo3gyx — cmech razoB. CocraB Bo3nyxa. Kucmopon — anemMeHT u mpoctoe
BemecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
NOJIYYEHHUs] KUCIopoAa B JabOpaTOpud W NPOMBINUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — aIoTpoIiHas MOIU(UKALINS KHCIOPO/Ia.

TemnoBoit 3hdEeKT XUMHUUECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/yXa, YCHJIEHHE MapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bopopon — snemMeHT u mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupone, (U3MUEeCKUe ¢ XHUMHUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOObI
nostyaeHusi. Kuciaotsr u comnm.

MoutsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMHUYECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HachpllieHHble ¥ HEHACBIIIEHHBIE pPacTBOPbL. PacTBOpHMMOCTh BELIECTB B BOJIE.
MaccoBast 107151 BELIECTBA B pacTBOpe. XUMUYECKHUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponb pacTBOpoB B NpHpoJie U B )KU3HU 4elnoBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa Heopranndeckux coenuHeHuid. Oxcuabl. Knaccudukanms
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HeconeoOpasyomue. Homenknatypa okcunoB. Dusnueckue M XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudpukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. @usnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. HomeHnknarypa coseii. GU3NYECKUE U XMMHYECKHAE CBOWCTBA COJIEH.
[TomydyeHue conen.

['eHeTnueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COECTMHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPECIICHUE COACPKAHUS KUCIOpOa B BO3AyXe, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJICUCTBUS BEIIECTB C KHUCJIOPOJAOM M YCJIOBUS BO3HHKHOBEHUS U
IpeKpalieHus ropeHust (mokapa), O3HAKOMJIGHHE C o0O0pasllaMu OKCUIOB U
ONMKMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpaHHE, PACHO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHHE 0Opa3llOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C



pa3IMYHOW PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW JOJIed pacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBUE BOABI C METAJTIAMU
(HaTpyeM ©  KaupllueM) (BO3MOXHO HCIIOJB30BAaHHUE BHEOMATEpHAJIOB),
uccieoBaHe 00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIIOT M IIEJIOUYEH,
u3ydyeHue B3aumojeiictBus oxcuga menu (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpaU3aluH, IOIYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METAJIa JAPYTMM W3 PacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

Hepuoanueckuit 3axkoH u lIlepuoaumyeckass cucreMa XUMHYECKHX
iemeHToB JI. W. MengeneeBa. CtpoeHune aroMoB. XHUMHYECKAsl CBA3b.
OKHCINTEIbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBbie TOMBITKK KIacCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUIPOKCUIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cuCTeMa XUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonnas ©  JIMHHONEpPUOAHAS  (OPMBI
[Tepuoauueckout cucrembl xumuueckux 3neMeHToB [. M. MenneneeBa. [lepuobl
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEPHUOAA U
TPYIIBI 2JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHass (ToJisspHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tporecchbl OKMCIEHUSI K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuiui IKcnepumenm:

M3y4eHHEe OOpasloB BEIIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT UM IIEJIOYEH, MPOBEICHHUE OIBITOB,



WUIKOCTPUPYIOLIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropenue, peakiiiy pas3ioKeHUsl, COSTUHEHUS).

Mescnpeomemnbnie ceasu

Peanmnsanus MeXNpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHHM B 8 KJlacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [IMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBINH (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOIUIHOCTh, HAOJIOIEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEITb, SIBJICHHE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIBI, PAAUOAKTUBHOCTD, MOJICKYJIA, JJIEKTPUYECKUM 3apsl, BELIECTBO, TEJO,
00bEM, arperaTHo€ COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIUYUHBI, €AUHUIIBI
M3MEpPEHMS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaTbl, TOPHBIE TOPOJBI,
II0JIE3HBIE UCKOIAEMbIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYECKasI peaKLMs

[Teprnonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOICTB
XUMHUYECKUX DJJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalaus, KaJIbIUs © HUX
COCMHCHUM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEQMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanys XuMAYeCKUX peakiuii Mo pa3auyHbIM MPU3HAKAM (TI0 YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIoBoMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUUYECKHE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonstTne o xumMruyeckoM paBHoBecuu. DakTopsbl,



BIIMAIOIIME Ha CKOPOCTH XUMHUYECKOMN p€akiun #n IIOJOXCHHC XHMHYCCKOTIO

paBHOBECHS.
OKHUCIUTENBPHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUU,  AJIEKTPOHHBIM  OasiaHC
OKHCJINTEIbHO-BOCCTAHOBUTEJIBHON ~ PEaKILHH. CocTaBieHue  ypaBHEHUI

OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJIB30BaHUEM  METOJA
AJIEKTPOHHOTO OasaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTnonbl, aHnoHbl. MeXaHu3M OuCCOLMAlMM BEUIECTB C PAa3JIMYHBIMU BUIAMHU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakuun noHHOrO 0OOMeHa. Y ClIOBUSI MPOTEKAHUS peaKIUi HIOHHOTO OOMEHa,
MOJHBIE W COKpAll€HHbIE HMOHHBIE YypaBHEHHUs peaknuil. CBOWMCTBAa KHCIOT,
OCHOBAaHMM U cCOJell B CBeTE TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nucconnanyu. KauectBeHHble peakiny Ha HOHBL. [IOHATHE O TMApONIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEJISIMU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS pa3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa NWCCOLMALMU KHUCIOT, IIEJIOYEd W  COJIEU
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEPHAIIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONINX ~ TMPU3HAKU  TPOTEKAHMsS]  PEaklMid  MOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peaklMHu pa3yIoKEHHs, COCTUHEHUs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C I[IOMOIIBIO KAYECTBEHHBIX pPEAKUMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl M UX COeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJ0o4YaMu). XJIIOPOBOJIOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, IMOJy4YEHUE, NMPUMEHEHHE. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOpPUIbl U UX
HaXOXJCHHUE B IPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIC CTeNneHH OokucieHus. CTpoeHue U (PU3MYECKUE CBOICTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHYECKHE U
XUMHUYecKkue cBorcTBa. OKCHUABI CEpbl KaK MPEACTABUTENNM KUCIOTHBIX OKCHJIOB.



Cepnass kucioTa, @QuU3MYecKHMe M XUMUYECKHE CBOWCTBa (00IIMEe Kak
MpEACTaBUTENS Kjacca KHCIOT W chenuduyeckue). XHUMUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAs PEAKIIMs Ha
cyiabdar-uoH. HaxoxaeHue ceppl M €€ COeIWHEHUH B mpupoae. XUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 37meMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE CTEMEHH OKUCICHHS. A30T, pacmpoCTpaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
¢uznyecKkue U XMMHUUYECKHUE CBOMCTBA, NoJyyeHue U npuMeHenue. Con aMMOHMUS,
ux GU3NUEeCKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOoMydeHHe, (QU3MUECKUe U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENSl Kiacca KHUCIOT W  cHenudUuecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpaJIbHBIX
ynoopeHuil. XMMHUUECKOe 3arpsi3HEHUE OKPYKarollel cpeabl COSIUHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
altoTponHele Moaudukauuu (ochopa, (pU3MUECKUE W XUMHUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdaToB B Ka4eCTBE MUHEPATHHBIX YIOOPEHUHN.

Oo6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCIEHHUS.  YTIEpOJ,  aJJIOTPOITHBIC
Monu(duKauKu, pacrupocTpaHeHWe B TMpUPOAe, (U3MUecKne W XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACMCTBUE Ha JKUBbIE OPIraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoresza rinoGanbHOrO TMOTEIJIEHUS KIMMaTa, MNapHUKOBBIN
addekt. YronpHas KuciaoTa U €€ coiu, X PU3N4ecKue U XUMHYECKUE CBOICTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIBCKOM
XO34UCTBE.

[lepBoHayabHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCyCHAs KUCIIOTA).
[TpuponHble HCTOUYHUKH YTIEBOAOPOAOB (Yrojb, NPUPOAHBIA Ta3, HedTb),
MPOIYKTHl WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BAKHBIX BEIIECTBAX: KHUPaxX, OeIKax, yriieBojgax — U UX
polu B OKM3HM 4YelOBeKa. MarepuanbHOE€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCTMHEHUH.



KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHHs KpeMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcuzae kpemuus (IV) u kpemHueBoil kucinote. CHIMKaTBl, UX UCIOJIb30BAaHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxHeline CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTEIBHBIX MATEPHAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalIMue (PU3NYESCKHEe W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIh30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHHUE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa Mo JeHCTBUEM
KOHIICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, M3YYE€HUE XHUMHYECKUX CBOICTB
pa30aBlIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
WOH W HAOJIOJIeHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHHA (BO3MOYKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HochOpHBIX yAOOpEHUH, MOITyUYEHUE,
coOuMpaHue, pacro3HaBaHWE U M3YYCHHE CBOMCTB aMMHaKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Nmpu3HaAKOB
UX IPOTEKaHHUsI, B3aMMOIEMCTBAE KOHIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBIO
(BO3MOXXHO  HCIIOJB30BAHHE  BHUAEOMATEPHUAJIOB), U3ydeHue  Mojelen
KPUCTAUIMYECKUX PpeIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTas3a, MojyueHue, coOupaHue, pacrio3HaBaHUE M U3yUYCHHE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peakluuil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMENW CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTaJibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux noyiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTajuioB. MeTajindeckasi CBsi3b U
METAJUIMYECKass ~ KpUCTa/UIMUecKas  PemeTka.  DIEKTPOXUMUYECKUH  pAll
HaIpspKeHUN MeTaioB. u3nueckue U XUMHUECKHE CBOMCTBAa MeTaylioB. OO0mue
crocoObl Tosy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.



[Ilenounsie MeTamabl: monoxkeHue B [lepuoanyeckoil cucremMe XMMHUUYECKHUX
sanemeHToB . 1. MenpaeneeBa, CTpOCHHE MX AaTOMOB, HaXOXKJICHUE B MIPHUPOJE.
dusznyeckue ¥ XMMHUYECKHEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kamus). OKCUIbsl U
TUJIPOKCUABl HaTpus MW Kanusa. lIpuMeHeHHne WEeNo4YHBIX METAUIOB W UX
COCIUHCHUM.

IllemoyHO3eMEIbHBIE METAIbl MAarHuid W KajJbLIMH: TOJOXEHHE B
[Tepuomuueckon cucreMe xumudeckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nUeCcKre U XUMAYECKAE CBOMCTBA MarHus
U Kaiblus. Baxueilue coequHeHHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AuroMuHUN: TTookeHue B [leproandeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpoeHHE atoma, HaXOXAcHWE B mpupojae. Pusnmueckue u
XUMHUYECKHE CBOMCTBA altOMUHHS. AMPOTEpHbIE CBOMCTBA OKCUAA M THAPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenue B [lepuoguueckoii cucreme XMMUUECKUX 3JeMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0Opa3llaMd METAJIOB W CIUIABOB, HUX (DU3NYSCKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MarHus, KIbIHS, aJIOMUHUS, [IMHKA, JKEJe3a
(1) u xeneza (1), menu (11), HaOMrOMEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTIOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a7a4 Mo TeMe «Baknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAA cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. [lepBas momMomib mpu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromeh cpeabl (MpeaeiabHas I0mycTuMast
KOHIIEHTpalus BemecTB, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:



u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJIMMEpPHBIE
MaTepuabl).

Meswcnpeomemmnuwie ceasu

Peanmnsanuss MeXnpeIMETHBIX CBS3€M INPU W3YYEHHH XUMHHM B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOTO IHKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4HBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, HM3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

®dusuka: Marepusi, aToMm, DdJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHU],
U30TOIbI, PAAHOAKTUBHOCTh, MOJEKYJNa, JJIEKTPUUYECKUI 3apsii, MPOBOIHHKH,
MOJyTIPOBOHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTD, KpUCTAJUTMUECKAast
peméTKa, CruiaBbl, (PU3MUYECKUE BEJIMYWHBI, €IUHUIIBI U3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJIBHI,
M10JIE3HbIE UCKOIAaeMbl€, TOIIJIUBO, BOJAHBIE PECYPCHI.



2.IINTAHUPYEMBIE  PE3VYJIbTATBI OCBOEHUSA  YYEBHOI'O
MNPEIMETA, YYEBHOI'O KYPCA (B TOM YHUCJE BHEYPOUYHOM
AEATEJBHOCTH), YHEBHOI'O MOAYJIA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOTO OOMIETrO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAIAULIHOHHBIMA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMH U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, HPHUHSATHIMH B
oOlIeCTBE MpaBUJIaMU U HOPMaMHU IMOBEJICHUS M CIOCOOCTBYIOT MpoIleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yYaIOIIUXCSl.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacILIMpEHUE OIbITA ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIECHHOCTHOI'0 OTHOWICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUIO, TTOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW MH(pOpMaIMei o
IIEPENOBbIX JOCTMIKEHHUSAX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

NIPEACTABICHUS. O COLMAIBHBIX HOPMAax W MNPAaBUWJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JESTEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTU IpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3[JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHHUS K B3aUMONIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMIpoOLEcCe OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TIOBEACHUE M IIOCTYIIKM CBOMX TOBApPHUILEH C IIO3HULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUS

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKM U COCTaBIISIOLINE
OCHOBY I IOHMMAaHHUS CYITHOCTH HAyYHOW KapTHHBI MHpA, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SX YEJIIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MTO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB U SIBIICHUH,
M03HABATENIbHOM, MHPOPMAIIMOHHON W YHTATEIbCKOM KYyJIbTYypbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YpOBHSA OOy4YE€HUs B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTU MW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HETPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aTIKOTOIs, HAPKOTUKOB, KYPEHHS),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXKEHHUE K TPYLy M pe3yibTaTaM TPYIAOBOH IEATEIBHOCTH, B TOM YHCIE HaA
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpoheCcCUOHATBHON AeSTENbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE LICHHOCTU 3JI0POBOrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBui1 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, MOJy4aeMble TIPU U3YYECHUU XUMHH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KyJBTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMupoOBaHUS MHUPOBO33PEHUS OOIIEHAy4YHBbIE TIOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHUpA, U YHUBEpCaJbHbIE yUeOHbIC AEHCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
MOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (JAKTOB M SBJICHUI, BEIOUPATh OCHOBAHHS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOILECCe TO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEeMEHTa), XuMudeckas Gopmylia U YpaBHEHHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBHICKA3bIBAEMBIX CYKICHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBENEHHOTO OTBITA, UCCIICIOBAHUS, COCTABISATH OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJIIpHAs JIMTEpaTypa XUMHUYECKOTO COJCP)KAaHUS, CIPaBOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 ONPENeIEHHOTO THUIIa, TPUOOPETEHUE ONBITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMAIBHYIO (pOpMy MpeAcTaBieHus] UHPOPMALIUKA U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE HCIIOJIb30BaTh M AaHAIU3UPOBAaTh B TMpolecce Yy4yeOHOHl u
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTAa Ha COCTOSIHHE OKpYXKarolled HpUpOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEIOKEHHOMN 3aauu;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pe3yabTaTOB BBIMOTHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
JabopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM M HMCCIIEJIOBATENBCKON  MEATENBHOCTH  TPH  PEIICHUHU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uIuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBD», KOOPAUHAIUS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJISTh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX U PEAKITUSX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMble B yCIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEp)KaHUsl, YCTAaHOBJIEHHOTO MaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATENIBHOCTH MO  MOJYYEHHID HOBOIO  3HAaHHS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10J1s1 XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(IpolieHTHAasi KOHIICHTpAIus1) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

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

e OIpENENATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuomnueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHUsI MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuoauueckass cucteMa Xumudeckux osyemeHToB [, U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYKO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOrO J3JIEMEHTa 10 (opmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IleHHe, CHUCTEMaTU3alnI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE MPUUYUHHO--CJICJCTBEHHBIX CBSA3EH — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TNPUTOTOBICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOW NIOJIE PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koHniy oOyueHus B 9 kiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMMUYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl pPeaKIusi, XUMUYECKasl CBA3b, TEIJIOBOU 3P (DeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUInYecKasi), KpHUCTAUIMYECKass pEmETKa, KOppO3us METALIOB,
CIUIaBBbl, CKOPOCTb XUMHYECKOM pEaKUuHu, MNpPEAeabHO JOMyCTHUMas
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsi MOHA MO0 XUMHUYECKON (QopMmylie, XapakTep Cpeasl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OINUCHIBaTh W XapaKTepHU30BaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI  aTOMOB  XMMHYECKHX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B
npenesax MajlbIX MEePUOIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME WU CHEHUPUICCKUE XUMHUYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJEKTPOJUTUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPALLIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTaBJICHUS SJIEKTPOHHOTO OajaHca 3TUX peaKkiui;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (opmyie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH TII0 BBITIOJHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uonua-, kapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEeMATH3allMi0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



3. TEMATHYECKOE INIAHUPOBAHUE C YKA3ZAHUEM KOJIMYECTBA AKAJTEMUYECKHNX YACOB,
OTBOJAUMBbIX HA OCBOEHHUE KAYXK/JI0¥ TEMBI YYEEHOI'O IMMPEJIMETA, BO3MOKHOCTb
UCIHOJb30BAHUS DOP M LIOP MO KA /10 TEME

8 KUIACC
KoaudecTBO yacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposabHubie IIpakTn4yeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
XuMusg — BakHas 00/1acTh
11 €CTECTBO3HAHUS U 5 2 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
yeJoBeKa
BemecTBa U XUMHUUECKHE bu6nmorexa [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

51 Boznyx. Kucnopog. [lonstue 5 bubmuoreka [JOK
' 00 oKcuIax https://m.edsoo.ru/7f41837¢c
Bonopoa.Ilonstue o kucinorax bubmuorexa [IOK
2.2 8 1
U COJIAX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubnunorexa LIOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHUYECKUX COCIUHEHUM https://m.edsoo.ru/7f41837c

Hroro 1o pasneny 30



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

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuyeckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

[Iepnoanueckuii 3aK0H U
31 IIepuoanueckas cucrema 7 bubnuoreka [JOK
XUMHUYECKHX 31eMeHTOB /l. W. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMHYecKas CBS3b. BuGmmorexa LIOK
3.2 OxueuTenso- 8 . https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIITUN
Hroro o paszeny 15 ﬁ::g%fgszggﬁmsm
PesepBHOe Bpems 3 bubmmorexa [OK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I1O0 68 4

[NPOTPAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kourpoabsubie IIpakTuyeckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Pons xumuu B 1 bu6mmoreka [IOK
JKA3HU 4yesoBeKka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
5 [TonsiTrie 0 MeTO/IaX MO3HAHUS B 1 bu6mmoreka [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 1.C ucnonb3oBaHueM
«[IpaBuma paboTsI B 1ab0paTopuu 1 dpoBoi bubnuorexa [JOK
3 . 1
pUEMBI OOPAIICHUS C naboparopuu Releon https://m.edsoo.ru/ff0d23dc
1a00paTOpHBIM 000PYIOBAHUEM JaTIUK TEMIICPATyPEI
1. ucnonp3oBaHUEM
Hucreie BelecTBa U CMECH. wposoii bu6mmoreka [IOK
4 . 1 nabopatopuu Releon
CniocoOsI pa3aenenus cMmeceit https://m.edsoo.ru/ff0d26ca
IaTYINK
QJICKTPOIIPOBOAHOCTHU
[TpakTnueckas padora Ne 2
5 «1£)a3 eJeHue c1\1?1ecel71 (Ha mpumepe 1 bubmmorexa [OK
g . pHMep https://m.edsoo.ru/ff0d28c8
OYMUCTKHU TOBAPEHHOU COJIM)»
bu6mmoreka [IOK
6 ATOMBI U MOJIEKYJIBI 1
y https://m.edsoo.ru/ff0d2a6c
7 XuMHUUYECKHue AJ1EMEHThI. 3HAKU 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
Mpnbop ANs ONbITOB C bu6mmoreka [IOK
8 [TpocThie U CIIOKHBIE BEIIECTBA 1

INNEKTPUNYECKNM TOKOM

https://m.edsoo.ru/ff0d2a6c¢c



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

bubmuorexa [JOK

9 A -MoJie € yueHue
TOMHOMOIICKYSBIPHOC YHCEHH https://m.edsoo.ru/ff0d2d50
3aK0H IOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia. bubnmoreka [JOK

10
BajieHTHOCTh aTOMOB XUMHUYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHOcuTeNbHAs aTOMHAs Macca.

11 OtHOcUTEIbHASA MOJICKYJISIpHAs bubmorexa LHOK

yp https://m.edsoo.ru/ff0d323c
Macca

12 MaccoBas 10511 XMMUYECKOTO bubmuoreka [JOK
AJIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c

13 KonmnuectBo BemecTBa. Moib. bubmuorexa [JOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
DU3NYECKUe U XUMUYECKHUE C chom)vg OBATHEM bu6mmoreka [IOK

14 udpoBoit
SABJEHUS. XUMHAYECKasl peaKkuust https://m.edsoo.ru/ff0d37fa

nabopatopuu Releon.

15 [Tpu3Haky U yClnoOBHs MPOTEKAHUS bubnuoreka [IOK
XAMHYECKUX PEaKUi https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHMs MACChl BEILIECTB. Becbl bubnnorexka [JOK

16
XHUMUYECKUE YPABHEHUS 3N1eKTPOHHble https://m.edsoo.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl

17 BEIIECTBA [0 YPABHECHUSIM bubmorexa HOK

m yp . https://m.edso0.ru/ff0d5708
XUMHUYECKHX PEAKITHMA
Knaccudukanus XuMH4ecKux

18 €aKIi (COeAMHEHUS bubmmorexa LIOK
PESE A : https://m.edso0.ru/ff0d3f34
pa3lioKEeHUs, 3aMEIIEeHUsI, 0OMEHa)

19 M. B. JIoMOHOCOB — yu€HBIii- bubnnorexa [JOK

sHIMKIoneauct. O6o0LeHue u

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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cUCTeEMaTHU3alus 3HaAaHUN

Kontpoisbnas padora Nel o teme

20 «BemecTBa 1 XMUMHYECKHUE bubmorexa [JOK
H https://m.edsoo.ru/ff0d4290
peaKuum»
Bo3ayx — cMmech razos. CoctaB
21 Bo3ayxa. Kuciopon — sjieMeHT U bubmorexa LOK
X, PO https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
duznyeckue 1 XUMHYECKUE
99 CBOICTBa KHCIIOpOa (peaKiuu bubnuorexa [JOK
okucieHus, ropenue). [lonsarue 06 https://m.edsoo.ru/ff0d4614
oKcHaax
CriocoO0BbI MOTy4eHHS KHCIIOPO/Ia B
23 71a00paTOPHH U MPOMBIILIEHHOCTH Jlaboparoproe bubmorexa HOK
patop p ’ obopyaoBsaHue https://m.edsoo.ru/ff0d497a
[IpumeHneHue KucIopoia
TennoBoii 3pPexT XUuMUIECKOi Lindpposasn
peaKIuu, TOHSATHE O naboparopusa
24 TEPMOXUMHYECKOM YPaBHEHUU Releon, aatumk bubmmorexa [TOK
P yp ’ s https://m.eds00.ru/ff0d4790
9K30- U SHJOTEPMHUIECKHIX BbICOKOM
peaKusax Temnepartypsl
Tonnuso (He(Th, yroiab U METaH).
25 3arps3HeHue BO3/1yXa, CIIOCOOBI €T0 bubmorexa HOK
P yXd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
1 NabopatopHoe
[TpakTrueckast padota Ne 3 o teme patop
26 «loTVierIe 1 coBMbaIe obopygosaHue bubmuorexa [JOK
v P . Na6opaTtopHoe https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJ1a, H3ydeHUE €T0 CBOHCTB
obopygoBaHue
97 Bonopon — snemeHT u nipocroe bub6nuorexa [IOK

BelecTBo. HaxoxxaeHnue B npupoje

https://m.edsoo.ru/ff0d4dd0
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duznueckre 1 XUMUYECKUE

28 cBoiicTBa Bojopoaa. [Ipumenenue bubmmorexa LIOK
AOPOAa- 1P https://m.edsoo.ru/ffod4ddo
BOJZIOpOA

29 [TonsaTue o kucnoTax U CONSIX bubmmorexa LIOK

https://m.edso0.ru/ff0d50d2

30 Crioco0bI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[TpakTiueckast pabota Ne 4 o Teme 1 Nna6opatopHoe

31 «Ilonmyuenue u cobupanue 6 oBaHWe bubmmorexa LIOK

i P . OPOPYA ’ https://m.edsoo.ru/ff0d4f42
BOJIOPO/Ia, U3yUEHHUE €r0 CBONCTBY peaKTuBbI

39 MounsipHbiii 00BEM ra3oB. 3aKOH bubnmnoreka [JOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brruucienus o0b€Ma, KOJIHYECTBa

33 BEII[ECTBA r'a3a M0 €ro U3BECTHOM bubnorexa LIOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WK 00BEMY
Brruucnenust 00b€MOB ra3oB 1Mo

34 YPAaBHEHUIO PEAaKIIMU Ha OCHOBE bubnnorexka [JOK
3aKOHa OOBEMHBIX OTHOIICHHI https://m.edsoo.ru/ff0d5708
ra3oB

35 du3nyeckrue U XUMAYECKHE bu6mmoreka [JOK
CBOMCTBA BOJIEI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [Tonstie 06 bubnmoreka [JOK
HHOAUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTens.

37 Hacki1ieHHbIE ¥ HEHACHIIIICHHBIE bu6mmorexa [IOK
pactBOpbl. MaccoBas 101 https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PaCTBOPE

38 [TpakTuaeckast padota Ne 5 1o Teme 1 JTaGopaTtopHoe bubmmoreka [JOK
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«[IpUroToBieHne pacTBOPOB C 000pyI0BaHUE. https://m.edsoo.ru/ff0d5eba
onpeaecseHHON MacCOBOM J101eH Becnl
PacTBOPEHHOTO BEILIECTBA»
39 KonTtponsnast padora Ne2 o reme 1 bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: COCTaB, KiIaccuUKaIus, bu6mmoreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHnue u xumMu4ecKue
41 CBOICTBA KUCIIOTHBIX, OCHOBHBIX U bubmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUJIOB
42 OCHOBaHUS: COCTaB, bu6mmorexa [IOK
KJIacCU(UKAIMs, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 ITonyuenue u XuMH4eCKUe bubnuoreka [IOK
CBOMCTBA OCHOBAaHU I https://m.edsoo.ru/ff0d67ca
Undposan
nabopartopus
Kucnotsr: cocras, knaccudukanms, bu6mmoreka [IOK
44 Releon, gatumk
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
onpeaeneHus
PH
45 ITony4yenue u XuMHU4ECKUE bubnnorexka [JOK
CBOMCTBA KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa,
46 cnoco((iblj 10T )eHI/ISI XI/IMI/I‘—IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOIiCTBa
[TpaxTrueckast paborta Ne 6. LUmndposas
47 Pemenue IKCIIEPUMEHTAJIbHBIX nabopatopus Bubmuoreka HOK

3aJa4 110 TEMEC «OCHOBHBIE KJIACCHI
HCOPTaHUYCCKUX COCIUHEHUI

Releon, patunk
onpegeneHna PH 1

https://m.edsoo.ru/00ad9b7c
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I'enernueckas CBA3b MEXKIY

48 KJIaCCaMH HEOPTaHUYECKHUX bubmmorexa [JOK
. p https://m.eds00.ru/00ad9a50
COCTMHCHU I
49 O06o001IeHre U CUCTEeMaTH3alus bubmuorexa [JOK
3HAaHUU https://m.edso00.ru/00ad9ch2
Kontposbnas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI bubmorexa HOK
. https://m.edsoo.ru/00ad9ela
HEOPTaHMYECKUX COCAMHCHUN
[TepBbie MOMBITKH KiIacCUPUKAITTN
51 XUMUYECKHX AIeMeHTOB. [loHsATHE O bubmorexa LHOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
59 [lepuoauueckas cucrema bu6mmorexa [IOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/00ada52c
Menpeneesa
53 [Tepuoasl, rpynbl, HOATPYIIIBI bubmorexa HOK
PUOIBL, TPYHITHL THOAPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoctaB bubnuoteka [JOK
aTOMHBIX si1ep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UeK
. bubmuorexa [JOK
55 aTOMOB 3JieMeHTOB [lepuonnyeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. Menaeneera
XapakTepucTuka XMMHIECKOTO
56 3JIEMEHTA IO €ro MOJIOXKEHUIO B bubnmnoreka [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
57 3nauenue [lepuoanueckoro 3akoHa bubnmnoreka [JOK

JUIS Pa3BUTHS HAYKU U MTPAKTHKH. 1.

https://m.edsoo.ru/00ada96e
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N. MenaeneeB — y4€HbIi, I1€1aror
U TPaXJIaHUH

58 DIIEKTPOOTPULIATETLHOCTH aTOMOB 1 bubnunoreka [HOK
XAMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Honwas XuMmecKas cessp . https://m.edsogru/OOadac34
60 KoBanenTtHas nosisipHas 1 bubnnoreka [HOK
XHMHYECKasl CBS3b https://m.edsoo.ru/00adaab8
61 KoBanienTHas HenonspHas 1 bubnuorexa [JOK
XHUMHYECKasl CBS3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Crenexs okHCieHuA . https://m.edsogru/OOadae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuorexa [JOK
64 OKHCIIMTENIN U BOCCTAaHOBUTEIN 1 httos://m.e dsogru 100adb076
Kontponbnas padota No4 o teme
65 «CtpoeHue aroma. XUMHUYECKas 1 Bubmmorexa LIOK
https://m.edsoo.ru/00adb486
CBS3bY»
66 PesepBHblit ypok. O0o01IeHNE U 1 bubnuoreka [IOK
cUcTeMaTH3alus 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepBHsiit ypok. O6001ICHHE U 1 bubmmoreka [JOK
CHCTEMAaTU3ALMS 3HAHU N https://m.edso0.ru/00ad9ch?2
68 PesepBublit ypok. O60011eHNE 1 1 bubmuorexa [IOK
cHUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KoHnTpoJbHbIE IIpakTHyeckue op
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
[Tepuonuueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

5 CBOMCTB XMMHYCCKUX 1 bubmuorexa [JOK
3JIEMEHTOB MEPBBIX TPEX https://m.edso0o.ru/00adb6b6
MIEPUOJIOB
Knaccudunkanus u

3 HOMeHK(JII)aT a 1 bubmorexa [JOK

P https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEIECTB
Bunn XuMH4eCcKOU CBSI3H U
4 THUIIbI KPUCTATTHUCCKUX 1 bubmorexa [JOK
.. P https://m.edsoo.ru/00adbac6
pemeToK
KonTponsnas padora Nel no

5 teme «lloBTOpeHue n 1 1
yriIyOJieHne 3HaHUH OCHOBHBIX
pa3aesoB Kypca 8 Kiacca
Knaccudukamnms xumuaecknx

6 CaKIIMH 10 Pa3IuYHBIM 1 bubmotexa [JOK
beaxtl P https://m.edsoo.ru/00adbcb0
MpU3HAKAM

bu6mmoreka [JOK
7 [TonsiTe 0 ckopocTh 1
p https://m.edsoo.ru/00adbe9a
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XMMHYECKON PEAKIIUU.
[loHsiTHE O TOMOTE€HHBIX U
reTEePOreHHBIX PEaKLHIX

IlonsTue o XUMHYECKOM
paBHOBecuu. DaKTOPHI,
BIIMSIIOLKME HA CKOPOCTh

bubmuoreka [JOK

8
XUMHYECKOHN peaKkiuu 1 https://m.edsoo.ru/00adc28c
MOJIOYKEHHE XUMUYECKOTO
paBHOBECHS
9 OKuCIUTEIbHO- bu6mmoreka [IOK
BOCCTaHOBUTEJIBHBIE PEAKLIMH https://m.edsoo.ru/00adcade
. LUndposasn
Teopus 21EKTPOIIUTUYECKON
nabopatopus Releon, bu6mmorexa [IOK
10 mucconuanuu. CUIbHBIE U
AaTuuK onpeaeneHus https://m.edsoo.ru/00adcd68
cl1a0bie AIIEKTPOIUTHI
3/1EKTPONPOBOAHOCTM
11 HonnbIe ypaBHEHHS peaKIHii bubmorexa [JOK
P beakt https://m.edsoo.ru/00add448
XHMHYECKHE CBOMCTBA KUCJIOT
. Lundposan
M OCHOBAaHHUU B CBETE
N naboparopus Releon, bubmuorexa [JOK
12 Ipe/icTaBIeHH 00
. AaTyuK onpeaeneHus https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
371eKTPONPOBOAHOCTH
JIACCOIAIIN
XHUMHUYECKHE CBOMCTBA Cojei
13 B CBETE MpeJCTaBIeHUN 00 bubnuoreka [IOK
AJIEKTPOIUTUYECKON https://m.edsoo.ru/00add8b2
JIACCOIAIIN
14 IlousTre 0 THAPOIN3E COICH bubmorexa HOK
P https://m.edsoo0.ru/00add9d4
15 O60061meHue u bubnmoreka [JOK
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cUCTeEMAaTH3alud 3HaAaHUN

https://m.edsoo.ru/00addd12

[TpakTuyeckast padora Ne 1.

1 Undposan
nabopatopus Releon,
JaT4MK onpegeneHus

bubmuoreka [JOK

16 «Pemenue
3N1eKTPONpPOBOAHOCTH https://m.edsoo.ru/00addbfa
AKCTIICPUMEHTAIIBHBIX 337129
W JaTumK
Temneparypsl
KonTponbnas padora No2 mo
17 TeMe «DIEKTPOIUTHYECKas 1 bubnnoreka [JOK
nucconuanusg. XuMHU4ecKue https://m.edsoo.ru/00addecO
pEaKIuy B pacTBOPAX»
OO6m1as XxapakTeprucTruKa
18 FaJIOFeHOBp XI/IMI:/I‘IGCKI/IG bubmorexa [JOK
. ’ https://m.edsoo.ru/00addfe2
CBOICTBa Ha IIpUMEPE XJI0pa
XnopoBogopoa. ComnsiHas
19 KHCJI0Ta, XUMHUICCKHE bu6mmoreka [IOK
CBONCTBA, IIOJIyYEHHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[IpakTnueckas padorta Ne 2 o
. 1 Uundposan
teme «Ilomydyenue conssHon bubnuotexa [JOK
20 . nabopatopusa Releon,
KHUCJIOTBI, U3y4YEHHE €€ https://m.edsoo.ru/00ade348
. naTtymk PH
CBOMCTB»
Beruncnenus mo ypaBHEHUAM
91 XUMHUYECKHX PEAKIUH, €CIIH bubnnorexka [JOK
OJINH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
M30BITKE
99 OO6mrast XxapakTeprucTruKa bubnmoreka [JOK
aneMeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
23 AnnorpomnHbie MOAUGUKAITIT 1 Undposasn bu6mmoreka [IOK
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cepnl. HaxoxieHue cepsl U €€
COEMHEHH B IPUPOJE.
XUMUYECKUE CBOMCTBA CEPBI

nabopatopua Releon,
AAaTYMK BbICOKOM
Temnepartypsl

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

CepoBoi0po/1, CTpOEHHUE,

24 ¢buznvecKre 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edso00.ru/00ade802
CBOICTBa
Oxcunpl cepol. CepHas

o5 KHCJIO0Ta, (PU3NIECKHE U bubnuoreka [IOK
XHMHYCCKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMHUECKUE PEaKIIHH,

JIKAIINE B OCHOBE
IIPOMBIIIJIEHHOTO criocoda
26 MOJIYYCHUSI CEPHOUN KUCITOTHI bubmmorexa [JOK
i P ' https://m.edsoo.ru/00adec8a
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COCTMHEHUSIMH CEPBI

97 Brraucienme MaccoBOM 40U bu6mmoreka [JOK
BBIX0/1a ITPOIYKTA PEAKLIUH https://m.edsoo.ru/00adec8a
OO01mas xapakTepucThKa
aseMeHToB VA-rpymnisl. A30T,

28 acTpOCTpaHEHUE B MPUPOJIC bubmmorexa [JOK
pactpocTp PHpOIe, https://m.edsoo.ru/00adeea6
(du3HYecCKre U XUMHUICCKHE
CBOICTBA
AMMuak, ero pu3nuecKue u

29 XUMHUYECKHUE CBOKCTBA bubmmorexa [JOK

’ https://m.edso00.ru/00adf004
MOJTyYeHUE ¥ IPUMEHEHHE
30 [IpakTuueckas paborta Ne 3 mo 1 1 Uundposas bu6mmoreka [IOK

teMme «Ilonyyenue ammuaka,

nabopatopusa Releon,

https://m.edsoo.ru/00adf180
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W3YyYEHHUE ETO CBOMCTB)

naTtymk PH

A3o0THas kucnora, eé
¢buznvecKre 1 XUMHUECKUE

bu6mmoreka [IOK

31 cBorictBa. KoHTpObHAs https://m.edso00.ru/00adf306
pabora
Hcnonb30BaHue HUTPATOB U
coJieil aMMOHUS B Ka4ecTBe

32 MUHEPAJIBHBIX YI0OpPEHUH. bubnuoreka [IOK
XHAMHMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adf518
OKpY>Karollen cpeibl
COCMHEHUSIMH a30Ta
dochop. Oxcua pochopa (V)

33 u pochopHas KUCIOTA, bubnuoreka [IOK
¢buznvecKre 1 XUMHUECKUE https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYCHHUE
Hcnonb3oBanue GocdaToB B

34 KaueCTBE MUHEPAIBbHBIX bubnuoreka [IOK
ynoOpeHul. 3arpsi3HeHHe https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTamu
VYraepon, pacipocTpaHEeHHE B

35 an/Ipl(j)L[e, ;mnrt)lecxll)/le u Bubmmorexa LIOK

g https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOWCTBA
Oxcupl yriaepoja, ux
¢buznyeckue 1 XUMHUECKUE
36 CBOMCTBA. DKOJIOTUYECKUE bubnmorexa LIOK
https://m.edsoo.ru/00adfebe
poOIEMBl, CBSI3aHHBIE C
okcuzom yriepona (1V)
37 VYronbpHas KUCIIOTa U €€ CONH bubmmorexa LIOK

https://m.edso0.ru/00ae006¢
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[Tpaktuyeckas padora Ne 4 o
teme "[lonyuyenue

1JTaGopaTopHoe

bubmuoreka [JOK

38 YIIGKHCIIOTO rasa. 000pyaoBaHue https://m.edsoo.ru/00ae027e
KadecTBenHnas peakius Ha
KapOoHaT-MOH"
[TepBoHayabHbBIE TOHATHUS 00
39 OpPraHWYECKUX BEIIECTBAX KaK bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
0 COEIMHEHUSIX YTraepoaa
40 KpemHuwuii u ero coequHeHus bubmmoreka LIOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5.
41 Pemenue skcnepuMeHTaIbHBIX 1 JTaGopaTtopHoe bu6mmorexa [IOK
3az1a4 1o reme «Baxnenmue o0opyoBaHue https://m.edso00.ru/00ae0bf2
HEMETaJUIbl U UX COCIUHCHHMS
Kontponbnas padota Ne3 mo
42 TeMe «BaxxHelmme bubmmorexa [OK
https://m.edsoo.ru/00ae0e18
HEMETaJUTBl U UX COSTUHCHHS
OO6m1as XxapakTepucTruKa
XHMHYECKUX DJIEMEHTOB —
MeTaJIoB. MeTamanueckas
43 CBSI3b M METAJNIMYECKAas bubmmorexa [OK
. https://m.edsoo.ru/00ae103e
KpUCTAJTUYECKas peHIéTKa.
du3nueckue CBOMCTBa
METaJIIOB
XUMHUUYeCKHEe CBOMCTBA
44 METaJIJIOB. bu6mmorexa [IOK
DNEeKTPOXUMUYECKUN P https://m.edso00.ru/00ae1156
HaMpPsDKEHUH METaJIOB
45 OO6mwme crmocoOb! MOTyIeHUS bu6mmoreka [IOK
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MetaiuioB. CIuiaBbl.
BbruncieHus mo ypaBHEHUAM
XUMHYCCKHUX PEaKIHH, €CIIN
OJIMH M3 PEarcHTOB COJICPIKUT
MIPUMECH

IlonsTHEe 0 KOppO3UHU

https://m.edsoo.ru/00ael1156

bubmuoreka [JOK

46 METAJJIOB https://m.edso00.ru/00ae1278
bu6mmorexa [IOK
47 [Henotbte MeTamIL https://m.edsogru/Oan14b2
48 OKcHbl ¥ THIPOKCUIBI bubnnoreka [JOK
HATpHUS U KaJIUsl https://m.edsoo.ru/00ae14b2
49 I[{enro4yHO3EMENBHBIE METAILIIBI bubmuorexa [JOK
— KaJIbIIUH ¥ MarHui https://m.edsoo.ru/00ae15e8
50 Baxwneriue coenuHeHus bu6mmorexa [IOK
KaJIbIIUs https://m.edsoo.ru/00ae15e8
51 O6o06menue u )
cHUCTeMaTH3aIns 3HaHUI
59 JKEcTKOCTh BOABI M CIIOCOOBI bu6mmoreka [JOK
e€ ycTpaHeHus https://m.eds00.ru/00ae1886
53 iﬁ:{;?gf:ﬁ:cﬁab6§§;;\i6 o 1 JTaGopaTtopHoe bubnuoteka [JOK
. " obopynoBanue https://m.edsoo.ru/00aelae8
METO/bI €€ YCTPaHEHUS
N bu6mmorexa [IOK
>4 AJOMHHHH https://m.edsogru/Oan1c64
55 AmdoTepHbIe cBOCTBA bubnnoreka [JOK
OKCHJIa U TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

S7

OKCI/II[BI, TUAPOKCUIBI U COJIN
xenesa (1) u sxemesa (111)

bubmuoreka [JOK
https://m.edsoo.ru/00ae35e6

58

59

60

61

62

O0600111eHE U
cUCTeEMAaTH3alusd 3HaAaHUN

[TpakTrueckas padora Ne 7.
Pemenue skciepuMeHTAIBHBIX
3a1ad4 1o teMme «Baxneiime
METaJIJIbl U UX COCIUHCHUS

Bbruncnenus no ypaBHeHUsAM
XUMHMUYECKHUX PEaKLUH, €CIIU
OJIMH U3 PEarcHTOB JaH B
U30BITKE WU COAECPIKUT
npuMecu. Beraucienus
MacCOBOM J0JIM BbIXOJA
MIPOJYKTa peakuu
O06o0ueHne n
CHUCTEMAaTH3al¥sl 3HAaHUU

KonrtponsHast pabora Ne4 o
TeMe «BakHelmme MeTamisl U
UX COEIUHEHUI

1 JIabopaTtopHoe
obopynoBaHue

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bubmuorexa [JOK
https://m.edsoo.ru/00ael750

63

BemectBa u marepuassl B
MOBCEIHEBHON KU3HU
YyeJIoBeKa

bu6mmorexa [IOK
https://m.edso0.ru/00ae3f50

64

65

XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaroIleu cpeibl
Ponp xumuu B perieHun
IKOJIOTHUECKUX TPOOIEM

bubmuorexa [JOK
https://m.edso0.ru/00ae4270

bu6mmorexa [IOK
https://m.edso0.ru/00ae4270

66

PeseprubIil ypok. O600611eHIE

bu6mmoreka [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

U CUCTEMaTHU3allis 3HAHWIA.
[IpodopuenTanms B mpeaMere

https://m.edsoo.ru/00ae0d0a

67 PezepBHblit ypok. O6001eHne 1 bubnuoreka [IOK
U CUCTeMAaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60611eHNE 1 bubnmoreka [JOK
W CUCTEMaTHU3aI1s 3HAHUH https://m.edso0.ru/00ad9ch?2
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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