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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 Ttakxke Ha oOcHOBe denepaibHOM paboyell TporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCSA CPEACTBAMHU y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE CoJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzainuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa30oBaTelIbHOU
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
y4e0HOTO co/iepKaHusl.

3HaHUWE XUMHUHM CIYKUT OCHOBOM it (OPMUPOBAHMUS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 00111el 1 (PYHKIITMOHAIBHON IPaMOTHOCTH;

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 IEeSITEIbHOCTH;

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



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

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OPraHUYEeCKON XUMHUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO0e 3T CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO0 MPHUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TpelncTaBlieHUd 00 DIEKTPOTUTHUYECKON JMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHSI K JIPyromy, BBINONHAS (GYHKIUU OOBSICHEHHS U MPOTHO3MPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYyYHOM KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpyXKalomuil MUpY,
«buonorus. 5—7 knacce» U «PuU3nKaA. 7 KIacc.

[Ipy w3yyeHWHM XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHWK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUN — BaXHEUIWX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OPUOOIEHUN K HAy4YHBIM METOJaM I[I03HAHUS IIPU M3YyYEHUU BEUIECTB MU
XUMHUYECKUX peaklui, B (GOPMUPOBAHUU U PA3BUTHH [O3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHUU B YYEOHO-TIO3HABATEIbHOM U  y4eOHO-HUCCIEN0BATENbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMs Ba)KHOE
3HaYeHHUE NMPUOOPENU TAKUE LIETH, KaK:

— (GOpMHpOBAaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYy4YEeHMsI Ha CHCTEMaTH4YEeCKOE MpUOOIIEHUE
oOyyaromuxcss K CaMOCTOSTEIbHOM IO3HABATEIbHOM JESATENIbHOCTH, HAayYHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYAIOIEro MHpA, MCHOJIb3Yys 3HAHUS W ONBIT, MOJyYCHHBIC NPH H3Y4YECHUU
XUMUH, TPUMEHSATh HMX MPU PEIIEHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opMmupoBaHHEe y OO0OydYalOIIMXCA T'YMAaHUCTUYECKUX OTHOILECHHUM,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
1eJeco00pa3HOro MOBEACHHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY NpO(uUis U HampaBlIE€HHOCTU JajbHeHIIero
oOy4eHuUs.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HEJIEIII0).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3aesieHust CMECEH.

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

Xumuueckas ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToOMHas Macca.
OTHOCHUTENbHAsA MOJIEKYJISIpHas Macca. MaccoBasi o XUMHYECKOTO 3JIEMEHTa B
COETUHEHUH.

KomnuecTtBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacCchl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHSI. XUMUYECKasi peakius U e MPU3HAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOW, MpaBWIaMHu pabOThl B JTabOpaTopuu u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJBI) U XMMHUYECKHX (TOPEHHE CBEYH, MPOKATMBAHHE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XMMUYECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMoicicTBHE Kene3a ¢ pactBopoM cos meau (1),
U3yYeHHE CMOCOOOB pa3eNieHHs CMEecei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOGHWE W  ONHCAHHWE  PEe3yJbTaTOB  MPOBEACHUSA  ONbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BenlecTBo. HaxoxxnaeHuwe kuciaopoga B mOpupoje, (pu3nMueckue M XUMHUYECKHE
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TernoBoit »hdEKT XUMHUUYECKOW pPEakiuu, TePMOXUMHUYECKUE YypaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpilieHHbIE M HEHACBIIEHHBIE PAcTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 107151 BelllecTBa B pacTBOpe. XMMHUECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupo/i€ U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromniye  (OCHOBHBbIE, KHUCJIOTHbIE, aM(OTEpHBIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHnkiarypa ocHoBaHuii. PU3UUECKHE W XMMHUYECKUE CBOMCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[Tomydyenue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BHUACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MAacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOIECUCTBUE BOJbI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus oxcuga menu (IlI) ¢ pacTtBopoM cepHOW KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEaKIU{d HEUTpaIU3aluu, MOJYYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METaljla JAPYTMM M3 PacTBOpa COJM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METaJLIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

Ilepronnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIIMHHONEpUOAHAs  (OPMBI
IIepronnueckoii cucrembl xumuueckux 3nemeHToB [[. . Menneneesa. Ilepuonasr
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYNIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
[Tepuonnueckoit cucrtemnl J[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIlaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
rpaXJaHMH.

Xumuyeckass cBA3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tpouieccrl OKUCIIEHUSI U BOCCTAHOBJIECHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuiu IKcnepumenm:

U3ydeHHe oO0pa3loB BEHIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PAaCTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WIJUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNS).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TIOHATHSA: HAYYHBIA (PaKT, THIOTE3a, TEOpus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUYECKUN 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpanbl, TOPHBIE MOPOJBL,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kaiuus, KalblUsi H HX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

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

Knaccudukanmsa XuMUYeCKUX peaklyii Mo pa3auyHbIM MpHU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 cKOpoCTH XUMHUYECKOM peakuuu. [loHsTHEe 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONTUTUIECKON TUCCOUUALIMHU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAlIEHHbIE HMOHHBIE YpaBHEHUA peakuui. CBOICTBA KHUCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPIaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauloB (rpaduTa U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEWIECTB, MpOLEcca JUCCOLMALMU KHCIOT, IIEJI0YEed M  COJel
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEAKLIUN
(ropeHue, peakUuu pas3yIoKEHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3NYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHas KucioTa, XUMUYECKHE CBOMCTBA, IMOJyYEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA Ha OpraHM3M 4YelOoBeKa. BakHelnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3Mueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENsl Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKHE peakluu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTETICHN OKHCICHHS. A30T, pacpOCTPAaHEHHE B MPHUPOJIE,
dbusnyeckue U XuMrueckue cBoiictea. KpyroBopor azora B npupoje. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THas KHCJIOTa, €€ TOJIydeHHE, (PU3NUECKUe M XUMHUYCCKUC
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKAIoIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI M BoaoéMoB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE W XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTCMICHW  OKHUCJICHHWS.  YTJIEPOA,  aJUTOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBHIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekt. YronpHas KucaoTa u €€ coyu, uX (Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYabHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHJICH, STaHOJI, TJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojgax — U uX
poJii B OKM3HM 4YeJOBeKa. MaTrepuallbHOEC CAWHCTBO OPTraHUYECKUX H
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpejcTaBlieHus 00
okcune kpemaust (IV) u kpemuueBoi kucinore. CHWIMKAThl, UX UCIOJb30BAaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHOW KHCJIOTHI,
IPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHHE C oO0pa3lamMu XJOpPUAOB (TaJOTEHUJOB), O3HAKOMIICEHHE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXXKHO  HCIOJIb30BaHHE
BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYTIUBaHUs caxapa Mo JEHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, TPOBEICHUE KAUECTBEHHOM peakIuu Ha Cybdar-
WOH W HAOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HMUYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEPHATIOB), 00pa3laMu a30THBIX U (POCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3aMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YCHHE MozEenen
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydeHHe, cOOMpaHue, paclio3HABaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IPOBEICHUE KauyeCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHBl W W3YYEHHE MNPU3HAKOB MUX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMENW CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MetaJuibl 4 X COeIMHEHUS

OO01ast XxapakTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTaluioB. Merayunueckas CBsi3b U
METAJIMYECKass  KpUCTa/UIMUeCKass  pelmi€Tka.  DJIEKTPOXUMUYECKUH Pl
HaIpspKeHU MeTaioB. U3nyeckue U XMMUYECKUe CBOMCTBA MeTaiioB. OOmme
crocoObl Toyy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[I{enounble MeTambl: onokeHue B [leproanueckoil cucTeEME XUMUYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3ndyeckre 1 XUMUYECKUE CBONCTBA MarHus
U Kanpuuda. Baxseiimve coenvHeHHs Kaiblus (OKCUZ, THUAPOKCHI, COJH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KJIbIIUSI W HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BAaHUE BHUIAECOMATEPHUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllecCa TOPEHUS KeJe3a B KUCIOPOJIe
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), mexu (11), HaOMrOMEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxkunelme
METAJIIbI U UX COSTUHCHUSI.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM XW3HM YeEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momMorib mpu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolehd cpeinl (MpenesibHas JOoMyCcTUMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumMeHm:

H3y4deHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnuie ceasu



Peanuszanus MeXnpeIMETHBIX CBSI3€d IMPU W3YYEHHMH XUMHHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKHUI 3apsii, ITPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIEC UCKOMaeMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHMs] XUMUU B €IMHCTBE Yy4eOHOU U
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOTO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIIMN O0yUarOIINXCS.

JIM4HOCTHBIE = pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM M JAPYrHX  BHAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ HITOW Y4YEOHOM [ESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOM palboThl C Y4YeOHBIMU TEKCTaMH, CIPaBOYHOU



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

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH M YPOBHA OOydYeHHUS 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 aIKOTOIs, 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,
YBXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOH [EATEIBHOCTH, 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 Npo(heCcCUOHATBHON AESTENbHOCTH U PA3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE LICHHOCTU 3JI0POBOTO 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 MPUMEHSITH 3HAHUSI, MOJydaeMble NPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KyJBTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M IMyTel MX PpelieHUs MOCPEJCTBOM METOJOB XUMHH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMupOBaHUSI MHUPOBO33PEHUS OOIIEHAyYHBbIE 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 KapTUHE MHUpA, U YHUBEpCaJbHbIE YUeOHbIC AeHCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Ba3oBble Jjornueckue aeicTBHA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
MOHATHS 1711 OOBSICHEHUS OTJICIBHBIX ()AaKTOB M SIBJICHHUH, BRIOMPATh OCHOBAHUS 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 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUUYECKUW 3HAK (CHUMBOJ JJIEMEHTAa), XuUMu4eckas (opMysia U ypaBHEHHE
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, MPUYMHHO-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 MPABMIBHOCTH BBHICKA3bIBAEMBIX CYKICHUM;

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

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIIpHAs JIMTEpaTypa XUMHUUYECKOTO COJACP)KaHUS, 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 3a7]a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (pOpMy MpeAcTaBieHUsT HHPOPMALIUUA 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 TPAHCIOPTa Ha COCTOSIHME OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEI0KEHHOH 3a1a4u;

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
no3uIil (00CyXIeHuss, OOMEH MHEHHSIMH, «MO3TOBBIE IITYpPMBbD», KOOPAMHALIUS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILECTBIISAITh, KOHTPOJIUPOBATh U MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJISTh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX M 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 COXPAHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa 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 «llepronuueckass cucteMa Xumudeckux dnemeHToB [[. 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 TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI1 M3Yy4YCHUS CBOWCTB
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 IMpaBWaM 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 NI0JIE PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koniy 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, XUMUYECKasi 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,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEaKUuHu, MNpPEAeabHO JOIMyCTHUMas
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;

ONPENIENIATh BAJICHTHOCTh W 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/i MOHA M0 XUMUYECKON (QopMylie, XapakTep Cpeasl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh 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  CTPOCHHUSI  aTOMOB  XMMHYECKHUX
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 CHCIUPUICCKUE XUMHUYCCKUE
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 COKPALIEHHBIE YPABHEHUS PEAKIIMK NOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakiui;
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 110 BBHITOJHECHHIO
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-, kapOonar-, ¢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, OOOOIIECHHE, CHUCTEMATHU3allMi0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

HaunmenoBaHmue pa3xeioB u

KoauuecTBO 4acoB

Ne i/m KoHTpoJbHbIe IIpakTH4eckue
TeM NPOrpaMmbl Bcero
padoThI padoThbI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMusg — BaxkHas 00/1aCTh
11 €CTECTBO3HAHMS U IPAKTUYECKOU S) 2
NEeATEILHOCTH YEI0BEKA
BemecTBa U XUMHUUECKHE
1.2 15 1
peakiuu
Htoro no pazneny 20
Pa3nen 2. BaxkHeiiine npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopogn. [Tonsitue 06 6
' OKCHIaX
Bopopon.Ilonstue o kucnorax u
2.2 8 1
COJIAX
Boga. Pactsopsl. ITousarue 06
23 P 5 1 1
OCHOBAHHUIX
OCHOBHBIE KJIaCCHI
2.4 . 11 1 1
HEOPTraHUYECKUX COCTUHECHUI
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucreMa XuMHYeCKHX 3j1eMeHTOB /1.

N. MenaeneeBa. CTpoeHne aToMoOB. XMMHYeCKas CBA3b. OKMCIUTEIbHO-

BOCCTAHOBUTEC/IBbHBIC PCAKIIMH

ITepuoanueckuii 3aK0H U
Ilepnonnueckas cucrema

3.1 7
XUMHYECKHX dy1eMeHToB J[. 1.
Mengeneesa. CtpoeHue aroma
XuMu4ecKas CBS3b.
3.2 OKHCITUTENTBHO- 8 1
BOCCTAaHOBUTEJIBHBIC PEAKITUU
Wroro no pazueny 15
PeszepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 5

[TPO'PAMME




9 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM
w/n NPOrpaMMEI Beero Konrposbnbie IIpakTHyeckue
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpEHME 1 yriTyOJIeHHE
1.1 3HaHUI OCHOBHBIX Pa3/eiioB 5 1
Kypca 8 kiacca
12 OcHOBHBIE 32aKOHOMEPHOCTHU 4
' XUMUYECKHUX PEaKIuid
DIIEeKTPOTUTHIECKAS
1.3 JHCCOIHAINI. XUMUYCCKHE 8 1 1
peaKkIu B pacTBOpax
Htoro no pazneny 17
Pa3nen 2. HemeTasibl 4 X COeIUHEHUS
OO0m1as XxapakTepuCcTUKa
2.1 XUMHYECKHX dJ1eMeHTOB VIIA- 4 1
rpynmnsl. ['anoressl
OO01mas xapakTepucTHKa
2.2 XMUMHYECKHX dJIeEMeHTOB VIA- 6
rpynsl. Cepa 1 €€ coeJuHEHUs
OO61as xapakTepuCTHKa
23 XHUMUYECKHX JIEMEHTOB VA- 7 1
' rpynnsl. A3oT, pochop u ux
COCIMHCHUS
OO61as xapakTepuCcTHKa
24 XUMHYECKHX d1eMeHTOB |V A- 3 1 9
' TPYIIBL. YTIEPOA U KPEMHUN U
HUX COCIUHCHUS
Hroro 1o pasneny 25
Pa3nen 3. MeTa/jibl M MX COeAMHEHUS
3.1 OO0111e CBOMCTBAa METAIIOB 4
39 Baxneiiime MeTaisl 1 UX 16 1 9
COCIMHCHUS
Hroro 1o pasneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa u Matepuaisl B )KU3HU 3
YyeJioBeKa




Hroro mo pazneny 3

PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 08




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne T I
eMa ypoka OKeHue
/i Ma yp PUJI0KEeHU
1 [Ipenmer xumuu. Poias XuMuM B )KM3HU YesioBeKa. Tena u bubnmoreka [JOK
BEILECTBA https://m.edsoo.ru/ff0d210c
2 [TonsiTve 0 METOIaX MO3HAHUS B XUMUU bubmorexa LIOK
A https://m.edsoo.ru/ff0d227e
Hudposas nadoparopus
[TpakTuueckas padota Ne 1 «IIpaBuiia paboThl B Releon ¢ natunkom
3 nabopaTopuu U MPUEMBI OOpAILICHHSI C TaOOPATOPHBIM TEMIEPATYypPHI.
000pyTI0BaHHEM bubnnoreka [JOK
https://m.edsoo.ru/ff0d23dc
4 Uucreie BemecTBa U cMecH. CIocoObI pa3esieHus: CMecei bubmorexa LIOK
- ' pasi https://m.edsoo.ru/ff0d26ca
5 [IpakTuyeckas pabora Ne 2 «Pa3nenenue cmeceii (Ha bubnuoreka [IOK
IpUMepe OYUCTKHU IIOBAPEHHOMN COJIN)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI 1 MOJICKYJIBI bubmmorexa LIOK
4 https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUYECKUX bubnuoreka [{OK
AJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U ClIOKHBIE BEIIECTBA bubmmorexa LIOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE bubmmorexa LIOK
YIApHOE ¥4 https://m.edsoo.ru/ff0d2d50
10 3aKOH OCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKas bubnnorexa [JOK
dbopmyra. BareHTHOCTh aTOMOB XUMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocuTenbHas aToMHast Mmacca. OTHOCUTENbHAS bubmuoreka [IOK
MOJIEKYJISIPHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10Ji1 XUMHUYECKOT0 JIEMEHTA B COSMHEHHUH bubmmorera LHOK
A s https://m.edsoo.ru/ff0d350c
but6mmorekxa [IOK
13 K . Mons. M
ONM4ecTBO BemecTBa. Monbs. MossipHas macca https://m.edsoo.ru/f0d5230
Pur3nyecKnue 1 XUMAYECKUE ABICHUA. XUMUYECKas bubnuoteka [JOK
14
peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yCcIIOBHUS MPOTEKAHUS XUMUUECKUX PEAKIINN bubmorexa [TOK
P y p peartt https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUsI MacChl BELIECTB. XMUMUUYECKHE bu6muoreka [JOK
16
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brranciienust koMuecTBa, MacChl BEIIECTBA 110 bubmuorexa [{OK

YPaBHEHUSAM XUMHUECKHUX PEaKIUii

https://m.edsoo.ru/ff0d5708
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18 Knaccudukanus XuMHYeCKUX peakiuii (COeTMHEHHS, bubmuorexa [{OK
pasoKeHUs, 3aMeleHus, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4E€HBIA-IHIIUKIIONEIUCT. bubnuorexa [IOK
O06001IeHne U cucTeMaTu3alus 3HaHUN https://m.edsoo.ru/ff0d40c4
20 Kontponbnas pabora Nel mo teme «Bemectsa u bubnmoreka [JOK
XUMHYECKUE PEAKIIUMY https://m.edsoo.ru/ff0d4290
91 Boznyx — cmecs rasos. Cocras Bo3nyxa. Kucnopog — bubmmnorexa LIOK
3JIEMEHT W IIpocToe BenlecTBo. O30H https://m.edsoo.ru/ff0d448e
99 duznyeckue U XMMUYECKHE CBOMCTBA Kuciopoza (peakuuun  bubmmoreka IJOK
okucnenus, ropenue). Ilonstre 06 okcugax https://m.edsoo.ru/ff0d4614
93 CrniocoOblI MoTy4eHus KUCIopo/ia B 1a00paToOpuu 1 bubmmoreka [JOK
MPOMBINUIEHHOCTH. [IprMeHeHre kucmopoia https://m.edsoo.ru/ff0d497a
TerutoBoit 3 PeKT XUMUIECKON PEAKITHH, TOHITHE O
24 TEPMOXUMHUYECKOM YpaBHEHUH, IK30- U IHJIOTCPMUICCKUX bubmmorexa [IOK
https://m.edsoo.ru/ff0d4790
peaxusax
o5 TormBo (HedTh, yrois 1 MeTaH). 3arpsi3HEHUE BO3/AyXa, bubnuoreka [IOK
CIOCOOBI €Tr0 MPEI0TBPAIICHUS https://m.edsoo.ru/ff0d4c4a
26 [TpakTrueckas pabota Ne 3 o reme «llonydyenue u bubanorexa [JOK
coOupaHHe KHCIOpO/1a, U3YUYEHUE er0 CBOWCTBY» https://m.edsoo.ru/ff0d4ae2
97 Bonopon — sanemenT u npocroe BemectBo. Haxoxnenne B~ bubnuorexa [JOK
Ipupoe https://m.edsoo.ru/ff0d4dd0
08 ®dusnyeckue 1 XUMUUECKHE CBOMCTBA BOJIOPO/IA. bubnnorexa [JOK
[Ipumenenne Boopoaa https://m.edsoo.ru/ff0d4ddo
Hudposas nadboparopus
29 [ToHsTHE O KUCITOTAX U COJISX Releon ¢ pH-narankom,
bubnmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MoTy9eHHs BOAOPO/Ia B JIAOOPATOPHH Eggjﬁ&fgg?ﬁ}; 0d4ddo
31 [IpakTuueckas pabora Ne 4 no teme «llomyuenue u bubmmnoreka HOK
cobupaHue BOJIOpOa, U3yUYeHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 MounspHblii 00bEM Ta30B. 3aKOH ABOTaIpo E’[I'jr?sﬂ/l//lr(r)f:c;(;(])lrc:}:f 0d5426
33 Brrancnenus 00pEMa, KoJIMUeCTBa BEIIeCTBA Ta3a MO €To bubmuoreka [{OK
M3BECTHOMY KOJIMUYECTBY BEIIECTBA WIIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruncnenus 00bEMOB ra3oB 110 ypaBHEHHIO pEaKkIMH Ha bubmuotexa [IOK
OCHOBE 3aKOHa 00BEMHBIX OTHOIIIEHUI Ta30B https://m.edso0.ru/ff0d5708
35 Du3NYeCKue ¥ XUMUIECKHE CBONCTBA BOJIBI Bubmmorexa [IOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [ToHsTHE 00 HHIUKATOPAX bubmorexa HOK

https://m.edsoo.ru/ff0d59e2
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37 Bona kak pactBoputens. HachillieHHbIE M1 HEHACHIILIEHHbBIE bubnmoreka [JOK
pacTBopbl. MaccoBasi 710J1sl BEIIECTBa B pacTBOpE https://m.edsoo.ru/ff0d5b40
[IpakTuueckast padora Ne 5 mo teme «lIpurotosnenue

38 ACTBOPOB C OMPEICIEHHON MacCOBOM Toeit bubmmorexa LIOK
P p" pedl A https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»

39 Kontponbnas padora No2 o reme «Kucmopoz. Bogopoa. bubmuorexa [IOK
Boma» https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTas, Ki1accupuKalys, HOMEHKIaTypa bubamorexa LOK

AR ’ H P https://m.edsoo.ru/ff0d664e
41 [Tonydyenune u XuMHYECKHE CBOMCTBA KUCTOTHBIX, bubnmoreka [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHUIOB https://m.edsoo.ru/ff0d664e
udposas madopatopus
Releon ¢ pH- natunkom.
42 OcHoBaHHUsI: COCTaB, KiaccuuKaIys, HOMEHKIATypa
bubmuoreka [IOK
https://m.edsoo.ru/ff0d67ca

43 [TonmydyeHnue 1 XUMHYECKHE CBOMCTBA OCHOBAHUI bubmmorexa [JOK

T https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, kaccudukanys, HOMEHKIIATypa bubmmorexa LIOK

) ’ T, yp https://m.edsoo.ru/ff0dfee2
45 [TonmydyeHnue 1 XUMHYECKHUE CBOMCTBA KUCIOT bubmmorexa [JOK
i https://m.edsoo.ru/ffOdfee2

46 Conu (cpenHue): HOMEHKIIAaTypa, CIOCOObI OTy4YeHus, bubmuorteka [IOK
XUMUYECKHE CBOWCTBA https://m.eds00.ru/00ad9474
[TpakTiueckast pabota Ne 6. Perenne skciepuMeHTaITbHBIX

47 3anad no Teme «OCHOBHBIE KJIacChl HEOPTaHUYECKUX bubmmorexa [TOK

a N p https://m.edsoo.ru/00ad9b7c
COCTMHEHUI

48 ['eneTnyeckast CBA3b MEXKY KJIACCAMH HEOPTaHUYECKUX bubnuoreka [{OK
COCIMHEHUN https://m.edsoo.ru/00ad9a50

bubmmoteka IIOK

49 O06o01IeHre U crucTeMaTu3alus 3HaHu|

B i https://m.edsoo.ru/00ad9ch2

50 Kontponbnas padota Ne3 o teme "OCHOBHBIE KIIaCChI bubnuoteka [JOK
HEOPraHWYECKUX COCTMHEHUN" https://m.edsoo.ru/00ad9ela

51 [TepBbie MOMBITKH KIaCCU(PUKAITIN XUMHIECKUX bubnunorexa LIOK
31eMeHTOB. [IoHATHE O rpynIIax CXOQHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa

52 Ilepuonnueckuii 3akoH u [leprnonnueckas cucrema bubnuotexa [JOK
XUMHYECKHX d1eMeHTOB Jl. 1. MeHaeneeBa https://m.edsoo.ru/00ada52c

53 Ilepuoibl, TPpyNIIBI, TOATPYIIIBI bubmmorexa [TOK

PHOABL, TPYHITHL HOATPY https://m.edsoo.ru/00ada52c
but6mmorekxa [IOK

54 Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl

P Hep https://m.edsoo.ru/00ada342

55 CtpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB bubnuorexa [JOK

ITepuognueckoii cucremst [1. 1. MeHnneneena

https://m.edsoo.ru/00ada6bc
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56 XapakTepHuCcTUKa XMMUYECKOI0 JIEMEHTA 10 €r0 bu6muotexa [JOK
nosioxenuto B [lepuoguueckoii cucreme J[. . MenneneeBa = https://m.edsoo.ru/00ada824
3nauenue [lepuoanyeckoro 3akoHa Jijisi pa3BUTUSI HAYKH U
S7 npaktuku. J[. 1. MenaeneeB — y4€Hbli, I1€1aror u bubmmorexa LJOK
p I A yi 2 HEA https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DIIEKTPOOTPULIATEIHLHOCTh ATOMOB XUMHUYECKHUX DJIEMEHTOB bubnnorexa LHOK
poOTpHH https://m.edsoo.ru/00adaab8
bu6nmoreka [IOK
59 4!
OHHAL XMMIHECKAA CBA3D https://m.edsoo.ru/00adac34
60 KoBanenTHas nosaapHas XUMH4YecKas CBI3b buGnuorexa [IOK
p https://m.edsoo.ru/00adaab8
61 KoBasieHTHAs HEmoJIsIpHAs XUMUYECKas! CBA3b buGnuorexa [IOK
p https://m.edsoo.ru/00adaabh9
bubnunoreka LIOK
62
Crenexb okucieHus https://m.edsoo.ru/00adae28
63 OKHUCINTEIHLHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU Bubmiorexa OK
peakt https://m.edsoo.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBUTEIN bubnnorexa [JOK
https://m.edsoo.ru/00adb076
65 Kontponbnas pabota Ne4 o reme «CtpoeHue aroma. bubnnoreka [JOK
XUMHAYECKAS CBA3LY https://m.edsoo.ru/00adb486
bu6nmorexa LIOK
66 P 7| . 7|
e3epBHBI ypok. O0001IeHNEe U cucTeMaTH3aIus 3HAHU T https://m.edsoo.ru/00adb33c
bu6nmorexa LIOK
67 P 7| . 0000 i
€3€pBHBIN YPOK 00IIEHNE U CUCTEMATHU3AINS 3HAHUI https://m.edsoo.ru/00adch?
68 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIIHSI 3HAHHHA bubmmorexa [TOK

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Ne n/m Tema ypoka Ipuio:xxkenue
1 [Tepuonnueckuii 3akoH. [lepuonnueckas cucrema bubmuorexa [IOK
XUMHYecKuXx daemeHToB M. M. MenaeneeBa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XHUMUYECKUX bu6muotexa [JOK
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB https://m.edsoo.ru/00adb6b6
3 Krnaccudukanus 1 HOMEHKIIATypa HEOPraHUIEeCKIX bubmuorexa [IOK
BEIISCTB https://m.edsoo.ru/00adb7e2
4 Bupl XMMUYECKOM CBS3U U TUIIBI KPUCTAIUNIMYECKUX bubmuorexa [IOK
pemeToK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel o reme «IloBTOpenue u
5 yriayOiieHre 3HaHUH OCHOBHBIX pa3/ieioB Kypca 8
KJ1acca
6 Knaccuukanus XuMU4eCKUX peaKiuii mo bubnuoreka [IOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
7 [Tonsatue o ckopoctn xuMuyeckoit peakuuu. [lonatue = Bubnuoreka [JOK
0 TOMOT'€HHBIX U T€TEPOr€HHbIX PEAKIIUAX https://m.edsoo.ru/00adbe9a
[TonsTre o xuMu4yeckoM paBHOBecHH. DaKTOPHI,
8 BIIMAIOIINE HA CKOPOCTh XMMHYECKOUN peakiuu U bubmorexa LIOK
https://m.edsoo.ru/00adc28c
MOJIOKEHNE XMMUYECKOTO PABHOBECUS
9 OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU brbmmorexa LTOK
https://m.edsoo.ru/00adcade
Hudposas maboparopust
10 Teopus anexrpoauTnueckoil nucconranuu. CuiabHbIE Releon ¢ pH- narynkom.
U cJ1a0ble DIIEKTPOIIUTHI bubnnorexa [JOK
https://m.edsoo.ru/00adcd68
11 HonHbIe ypaBHEHHSI peakui bubmmorexa LIOK
https://m.edsoo.ru/00add448
12 XUMHYECKHE CBOMCTBA KUCIOT U OCHOBAHHI B CBETE bubmmoreka [JOK
MPEACTABICHUI 00 AIEKTPOTUTHICCKON aucconmanun | https://m.edsoo.ru/00add5d8
13 XHUMHYECKHE CBOMCTBA COJIEH B CBETE MpeacTaBlieHnd  bubmnoreka [JOK
00 PIIEKTPOTUTUIECKON AUCCOIUAIIIH https://m.edsoo.ru/00add8b2
Hudposast maboparopust
. Releon ¢ pH-nmaTunkom.
14 ITonsTue o ruaponuse conen
bubnunorexa LIOK
https://m.edso0.ru/00add9d4
. bubnunorexa LIOK
15 O000111eHIE U CUCTEMATH3aIlU 3HAHUI https://m.edsoo.ru/00addd12
16 [TpakTruyeckas padora Ne 1. «Pemenune bubmuotexa [JOK

OKCIICPUMCHTAJIbHBIX 3a/1a49»

https://m.edsoo.ru/00addbfa
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KonrtponsHast pabora Ne2 o reme

17 «DNEKTPOIUTHYECKAS TUCCOITUANINSL. XUMUYCCKHE bubmmorexa [JOK
https://m.edsoo.ru/00addecO
peaKIu B pacTBOpax»
18 OO01mmas XxapakTepuCTHKA TAJIOTCHOB. XUMHUYECKHE bubmuorexa [IOK
CBOMCTBA Ha IIpUMEpPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBoaopoa. CoJisiHast KHCI0Ta, XUMUYECKHE bu6nmoreka [IOK
CBOWCTBA, MOJIy4YECHHUE, MIPUMEHCHHUE https://m.edsoo.ru/00ade104
20 [Ipaktrueckas padota Ne 2 o teme «IlomydueHue bubnmoreka [JOK
COJISTHOM KHMCJIOTBI, U3y4YEHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
21 Boruucnenus mo ypaBHEHUSIM XUMHUUYECKUX PEAKIIUM, bu6nmoreka [IOK
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
bubnuoreka [{OK
22 OOmast xapakrepucTrka 31eMeHToB VIA-rpymisl https://m.edsoo.ru/00ade64a
AnnorpomnHbie MoauUKaMK cepbl. HaxoxaeHue
23 Cephl B €€ COeTMHEHUI B MPUPOC. XUMUYECKUE bubmorexa HOK
. https://m.edsoo.ru/00ade64a
CBOMCTBA CEPHI
24 CepoBoaopoji, CTpoeHHE, (PU3NIECKUE U XUMUYECKUE bubmmoreka [JOK
CBOMCTBa https://m.edsoo.ru/00ade802
o5 Oxcunst cepbl. CepHast KHCIOTa, GU3HYECKUE U bubnmoreka [JOK
XMMHYECKHE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XHUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
26 MIPOMBIIIJICHHOTO CTI0C00a MOTyYeHUs CEpHOM bubmuoreka [{OK
KHUCJIOTBI. XMMHUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH https://m.edsoo.ru/00adec8a
Cpellbl COCIMHEHUSIMU CEPBI
97 Brruucnenune maccoBoil 1011 BeIX0Aa MPOAYKTA bubmuoreka [{OK
peakuuu https://m.edsoo.ru/00adec8a
OO1as xapakTepucTUKa 3J1eMeHTOB V A-TpyIIIbL.
28 A30T, pacipocTpaHeHue B Ipupojie, PU3ndecKue u brbmmorexa [TOK
N https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOICTBA
29 AMMHaK, ero GU3nYecKrue 1 XUMHUYECKHe CBOWCTBA, bubmmoreka IIOK
MOJyYCHUE U IPUMEHEHUE https://m.edso0.ru/00adf004
30 [IpakTuueckas padbora Ne 3 o reme «llomyyenue bubmuotexa [IOK
aMMUaKa, U3y4€HHE €ro CBOWCTBY https://m.edsoo.ru/00adf180
31 A30THas KMCI0Ta, € PU3nUecKue U XMMUYeCKHe bu6muoreka [JOK
CBOMCTBA https://m.edso0.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH aMMOHUS B
39 KaueCcTBe MUHEPATbHBIX YA0OpeHUH. XUMHUUYECKOe bubnuotexa [JOK
3arpsI3HEHUE OKPYKAIOIIEH Cpelibl COEAMHEHUSIMHU https://m.edsoo.ru/00adf518
azoTa
33 Docdop. Oxeng pocdopa (V) u pochophas kucinora,  bubnmoreka [JOK

¢bu3nyecKkrue 1 XUMHUYEeCKHe CBOMCTBA, MOTYYeHHE

https://m.edsoo.ru/00adf68a
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Hcnonb3oBanue GpochaToB B KaUECTBE MUHEPATHHBIX

bubnunoreka LIOK

34 00peHuii. 3arpsi3HEHUE OPUPOIHOM CPEIbI
yAoop P pHpoa pea https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B IPUPOJIE, PU3UIECKIE bubmuorexa [IOK
35 o
U XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaeposaa, ux GU3NIECKUE U XUMUYCCKHE
. bu6nmoreka [IOK
36 CBOMCTBA. DKOJIOTHYECKHUE TIPOOIIEMBI, CBSI3aHHBIC C
https://m.edsoo.ru/00adfebe
okcuzoMm yriepona (1V)
37 VrospHas KUCIIOTA U €€ COJIH Bubmaorexa ITOK
https://m.edso0.ru/00ae006c
[IpakTrueckas padota Ne 4 o treme "llonmyueHue
38 Jiekucioro raza. KauectsenHnas peakius Ha Bubmiorexa OK
_ . peait https://m.edso0.ru/00ae027e
KapOOHaT-MOH
39 [TepBoHavaIbHBIC TOHATHS 00 OPTaHHMYECKUX bubnmoreka [JOK
BEILIECTBAX KAaK O COEMHEHUAX yriepoa https://m.edsoo.ru/00ae054e
40 KpeMuunii u ero coeiuHeHUs buGnuorexa [IOK
P & https://m.edso00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
41 SKCIEPUMEHTAILHBIX 3a/a4 110 TeMe «Baxkuenmime buGnuorexa [IOK
p g https://m.edso0.ru/00ae0bf2
HEMETAJUIBL U UX COCIUHEHU
42 KonTponbnas padora Ne3 no teme «BaxHeiimne bubmuoteka [IOK
HEMETAJJIbl U UX COSCTUHECHUS https://m.edsoo.ru/00ae0e18
OO01as xapakTepucTUKa XUMUYECKIX DJIIEMEHTOB —
43 MeTaLIoB. MeTauinueckas CBsI3b U MeTaJIIMYeCKast bu6nmorexa LIOK
KpUCTaJUIMYecKas pemérka. Gusnyeckne cBONCTBa https://m.edsoo.ru/00ae103e
METAJIJIOB
44 XHUMHUYECKUE CBOKWCTBA METAJLJIOB. bubmuorexa [IOK
DNEKTPOXUMHUYECKUN PsiJi HAIIPSHKEHUH METAIITIOB https://m.edsoo.ru/00ae1156
OO6mwme crmocoOs! mosrydeHus: MeTauioB. CIiaBbl.
45 BriunciieHus mo ypaBHEHUAM XUMHUYECKUX PEAKIIUNA bubmiorexa LIOK
yp PCAKIH, https://m.edso0.ru/00ae1156
€CIIM OJIUH U3 PEareHTOB COACPIKHUT MPUMECH
46 IToHsATHE O KOPPO3UH METAIIIOB bubnmorexa LOK
PP https://m.edsoo.ru/00ael1278
but6mmoreka [IOK
47 €JI0YHBIE METAJIBI
i https://m.edsoo.ru/00ael14b2
48 OKCHUIBI U TUAPOKCUIBI HATPUS U KAIUA bubnmorexa LOK
A AP A p https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3EeMENBHBIE METAIIIIBI — KATBIMN U MarHui bubmotexa [JOK
A https://m.edsoo.ru/00ael15e8
50 Baxxueitnue coequHEHNUS KaJbIAA Bubmorexa IOK
& B https://m.edsoo.ru/00ael15e8
51 O000111eHIE U CUCTEMATH3aIUs 3HAHUI
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bubnunoreka LIOK

52 JKEcTKOCTh BOMBI U CIIOCOOBI €€ yCTpaHCHUS
g yerp https://m.edso0.ru/00ae1886
[udposas nadopaTopus
. Releon ¢
[IpakTrueckas padota Ne 6 mo teme "JKEcTkocTh AATHIIOM
53 n " 3JICKTPOTPOBOIHOCTH.
BOJIBI M METO/BI €€ YCTPaHCHUS
bu6nmoreka [IOK
https://m.edsoo.ru/00aelae8
bubnunorexa LIOK
54 AmoMuHuI
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHA M THIPOKCHAA bubmorexa [JOK
P A AP A https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
56 Keneszo
https://m.edso0.ru/00ae1d86
57 Oxcuppl, TUIPOKCHIB U comu xkenesa (1) u xenesza bubmmoreka [JOK
(rm https://m.eds00.ru/00ae35e6
58 O06o0011eHrEe U CHCTEMATHU3AIINS 3HAHUI
[IpakTuueckas pabora Ne 7. Pemenue
59 SKCIIEPUMEHTAIbHBIX 3a7a4 110 TeMe «BakHeimme bubmorexa [JOK
P A https://m.edso0.ru/00ae3de8
METAJLIbI U UX COCAUHCHHUS
Brruncnenus mo ypaBHEHUSIM XHMHYECKUAX PEAKIIAHN,
50 €CJIM OJTMH U3 PEarcHTOB JIaH B U30BITKE WIIH bubnunoreka LIOK
COJEPKUT IPUMECH. Brruncienus MacCoBOM J0JIH https://m.edso0.ru/00ae1750
BBIXOJIa MIPOJIYKTa peakiuu
61 O00011IeH1E U CHCTEMATH3AIIUS 3HAHUI
62 Konrtponbnas padota Ne4 o teme «Baxneimne
METAJIBI U UX COETUHEHHUS
63 BemectBa u Marepuansl B IOBCEIHEBHOM JKU3HU bubmmnoreka HOK
yeIoBeKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpebl bubmorexa LHOK
P Py Hen cpea https://m.edso0.ru/00ae4270
65 Poib X¥MHH B pEIICHUH YKOJIOTHYSCKUX IIPoOIeM bubmorexa I[JOK
p p https://m.edso0.ru/00ae4270
PesepBHbIil ypok. O000IIEHNE U CUCTEMATU3AIIHS bubnuotexa [JOK
66 .
3HAaHUU https://m.edsoo.ru/00ae0d0a
67 PesepBubIil ypok. O6001IeHIE U CHCTEMATH3AIIHS bubnunorexa LIOK
3HaHUH https://m.edsoo.ru/00adb33c
68 PezepHblil ypok. O600111€HHE U CCTeMaTH3alus bubmuorexa [IOK

3HAHUH

https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus. 8,9 kmaccel/Pymsutuc I'.E., ®enpaman @.I°., AknmonepHoe oo6mectBo «M3aaTenbeTBo
«IIpocBemienney; Beeaure cBoil BapuaHT:

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

1. Xumus. 8-9 kmacc/Pymsuruc I'.E., ®enpaman @.I'., AxuuoHnepHoe OOIIECTBO
«3marensctBo«IIpocBenieHne»;

2. I'apa H.H. Xumus: 3amaunuk ¢ «momMomHukom»: 8-9 knaccel / H.H. T'apa. — M.:
IIpocsemenue.

3. I'apa H.H. Xumus. Paboune nporpammel. [Ipeamernas nunus yuebuukoB ['.E. Pynsutuca,
@.I". ®enpamana. 8-9 kimaccel/ H.-H. I'apa. — M.: [IpocBemnieHue.

4. Pageukuit A.M. Xumusi: nunaktudeckuii matepuan: 8-9 ki / A.M. Pagenkuii. — M.:
[Tpocsemienue. 5. 'apa H.H. Xumus. Ypoxku: 9 k. / H.H. I'apa. — M.: [IpocBemienue.

6. MeTonu4ecKue peKOMEHIAIMH JITsl TIPOBEACHUS J1a00paTOPHBIX paboT mo Xxumuu (nuposas
naboparopust Releon)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://learningapps.org/
https://ru.wikipedia.org/
https://lib.dnevnik.ru/
http://www.yaklass.ru/
http://arch.rgdb.ru/xmlui/browse?type=title

MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLHECCA YYEBHOE OBOPYJIOBAHHE

Ne HanMeHoBaHMe 00BEKTOB M CPEACTB KosmuectBo
MAaTEePHATbHO-TEXHUYECKOro o0ecneyeHnst
TEXHUYECKHE CPEJICTBA OBYYEHUA
WMHTepakTHBHAs JOCKA

IIpoeKkTop Ha KPOHIITEITHE

Komnerorep

ITpunTep

[Inanmer

gk lwiN e
NP (R [P-

OBOPYJIOBAHHME JJIsl ITPOBEJAEHUS JIABOPATOPHBIX, TIPAKTUYECKHUX
PABOT, IEMOHCTPAIIMI

Ne HanmeHoBaHMe 00BEKTOB M CPEACTB KoumnuectBo
MaTEePHAJIbHO-TEXHHYECKOro odecneyeHust
YUYEBHO-IPAKTUYECKOE U YYEBHO-IABOPATOPHOE OBOPYJAOBAHUE
1. [Tpubopsl, HaboOpsl  mWOCYyAsl W J1AOOPATOPHBIX
NPUHAISKHOCTEH JUIT  XUMHYECKOTO OJKCIIEPHMEHTA
00111ero Ha3HAYEHUS

Becsl A
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HarpeBarenbHble mprOOopsI (CIUPTOBKA)

Jatunku nudposoit maboparopuu «Toukay
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JleMoHCTpalMOHHBIE TPUOOPBI, HAOOPHI TMOCYABI |
7a00paTOPHBIX MPUHAUIEKHOCTEH Ui XHMHYECKOro
DKCIIEPUMEHTA O0IIeTr0 Ha3HAUCHUS

Hab6op MOCYIbI 51 MPUHAJIC)KHOCTEH TSt
JIEMOHCTPALIMOHHBIX OIBITOB MO0 XUMHUU

[lITaTuB AJ1s1 IEMOHCTPAIIMOHHBIX POOUPOK
[1X-21

HItatus Metaummueckuit 11J1b

Habop ¢nakonoB (250 — 300 ™Ma jama XxpaHeHUs
pacTBOpPOB PEAKTHUBOB)

HX = X

KomrutekTsl 17151 1a60paTOPHBIX OIBITOB M MTPAKTUYECKUX
3aHATUU 10 XUMUHN

HaGop mocyzapl U NpUHAUIEKHOCTEH ISl yYEHHUUYECKOTO
HKCIEPUMEHTA

Habop ckmstHOK ((h1akoHOB) ISl XpaHEHHsS] PacTBOPOB
pPEaKTHUBOB

Ha6op npubopok (ITX-14, ITX-16)

[lIratuBe! 1151 POOUPOK

CnupToBKH

MOJIEJIU

Habop kpucTaImuYecKux pemeTok

Ha6op JJIA MOACIIMPOBAHHNA CTPOCHH A BCIICCTB

HATYPAJIBHBIE OFBEKTHI 1 KOJUVIEKIIMA

AroMuHUNA

Bosokna

KaMeHHbIH yrosib ¥ IpOayKThI €ro nepepadoTKu

Kayuyx

Mertanisel 1 criaBel

MuHepassl ¥ TOPHBIE IOPOBI

HedTp n BaxkHelime npoayKThl ee nepepaboTKu

IInmacTmaccel

Crexiio

YyryH u crans

HEREEEREEEEE =R | RRR] R R

PEAKTHUBBI

Ha6op Ne 1 OC «Kucmaotsi»
Kucnora cepnas
Kuciora cosnsiHas

[EEN

Ha6op Ne 2 OC «Kucnotei»
Kucnora azotHas

Ha6op Ne 3 OC «['uapokcuab
Amvmuaxk 25%-HbIi

Kanus rugpokcun

Kanbuus runpokcnn

Harpus ruapokcun

Ha6op Ne 4 OC «Oxcuapl METAIIIOBY
AJTIOMUHUSA OKCHUJT

bapus oxcnn

Kenesa (I1l) oxcun

Kanenns oxcup




Marnus oxcun

Menu (1) okcup (rpaHyssl)
Menu (I1) oxcun (mopoiok)
[MuHka okcun

Ha6op Ne 5 OC «Metaibi»
AsroMuHUH (TpaHyJIbl)
AsoMUHUH (TIOPOILIOK)

JKeneso BoccTaHOBI. (ITOPOIIOK)
Maruuii (mopo1ox)

Marnwuii (Jienta)

Menp (rpanyiibl, OIIUIKH)

[{uHK (TpaHyJIbI)

[TuHK (IOpOIIOK)

Ha6op Ne 6 OC «lllenounsie u
IEJIOYHO3EMETBHBIE METAILIIBI
Kanpmuii

Jlutuii

Ha6op Ne 7 OC «OrHeonacHbIe BEIIECCTBAY»
Cepa (1opo1iok)
docdopa (V) okcua

Ha6op Ne 8 OC «I"anmorensi»
EpOM
Hon

Hab6op Ne 9 OC «["anoreHuibn
AIOMUHUS XJIOPUL
AMMOHUS XJIOPU
bapus xnopung
Kenesa (I1l) xmopun
Kamns tioqun

Kanusa xnopug
Kanbuus xmopun
Jlutus xmopun
Maruus xJiopus
Menu (I1) xmopua
Hatpus 6pomug
Harpus ¢ropun
Harpus xnopun
I{nHKa Xmopuyg

Hab6op Ne 10 OC «Cynbdatel. CyabpuTh.
Cynbhuas»

AmoMuHus cynabgar

AMMOHus cynbdar

Kenesa (Il) cynbdar 7-mu BogHbIN
Kanus cynsdar

KoGomnbra (Il) cynbdar

Marnus cynbdar

Menu (I1) cynbdaT 6e3BoaHBIIM
Menu (Il) cynbdat 5-TH BOIHBIIHM
Hatpus cynedar

Hatpus ruapocynbspat

Huxkens cynsdar

Hatpus rugpokxap6oHaT




Ha6op Ne 11 OC «KapboHatbi»
AMMOHHS KapOOoHAT

Kamus xap6onat (motar)
Menu (11) kapboHaT OCHOBHOM
Harpus xapOonar

Harpus rugpokapboHat

Ha6op Ne 12 OC «@ocdatsl. CHitnKaTey

Kanus monoruapooprodocdar (kamuit
($hochOPHOKUCIIBIN TBYX3aMEIICHHBIN )

Harpus cunukat 9-tu BOAHBIM

Hatpust oprodocdat Tpex3amenieHHbIi

Hatpus qurunpodocdar (Harpuii pochopHOKUCITBIHA
0JIHO3aMEIICHHBI )

Ha6op Ne 13 OC «Aueratbl. Ponanupr.
CoeuHeHHS Kee3an.

Kanug anerar

Kamus deppo(ll) rexcarmanny (kamuii
JKEJIE3UCTOCUHEPOIUCTHIN )

Kamus deppo (1) rekcanmonmx (kamwii
JKEJIC30CUHEPOIUCTHIH )

Kanus ponanug

Harpus anerar

CBuHIIA aneTaT

Hab6op Ne 14 OC «CoenuHeHusI MapraHIiia
Maprasnna (1V) oxcug

Mapranna (Il) cynsdar

Maprasiia XJ0pu/I

Ha6op Ne 15 OC «CoenuneHus Xpomar»
AMMOHUS TUXpOMaT

Kanusa nuxpomar

Kanns xpomar

Xpowma (I11) xmopun 6-Tu BoIHBIHI

Hab6op Ne 16 OC «Hwutpatsi»
AJIOMMHHUS HUTpAT
AMMOHMS HUTpPAT

Kanus murpar

Kanbuusa aurpar

Menu (Il) HuTpat

Harpus Hutpar

Cepebpa HUTpaT

Ha6op Ne 17 OC «MHukatopb»
Jlakmonn

MeTunoBslil OpaHKEeBBIA
®eHondranens

Ha6op Ne 18 OC «MuHepaibHble y100peHus»
AMModoc

Kap6amu

Hatpuesas cenurpa

KansuueBas cenutpa

Kanuitnas cenutpa

Cynbshat aMMoHUS

Cynepdocdat rpanHynupoBaHHBIH




Cymnepdocdar nBoiiHOI rpaHyIUPOBAHHBIN
®dochoputHas Myka

Habop Ne 19 OC «YrneBoaopoabi»
bensun

benzon

I'ekcan

HedTs

Tonyon

uxaorekcan

Ha6op Ne 20 OC «Kucnopocoaepxariie OpraHuaecKue
BEIL[ECTBAY

AneToH

I'munepun

JusTunoBsiid 23¢up
Cnupt H-OyTUIIOBBII
Cnupt “30aMHIIOBBIN
Cnupt u300yTUIOBBIN
Cnupt 3TUIOBBIN

®eHon

dOopManuH
DTUIICHTJIUKOJIb
YKCYCHO-ATHIIOBBII 3up

Hab6op Ne 21 OC «Kucnotsl opraHuueckue»
Kucnora amunoykcycHas

Kucnora 6enzoitnas

Kucnora maciagHas

Kucnora mypaBbuHas

Kucnora onennosas 0

Kucnora naabMuTHHOBAS

Kucnora creapunoBas

Kucnora ykcycnas

Kucnora maseneBas

Ha6op Ne 22 OC «¥YrneBoabl. AMUHBI»
AHWIIUH

AHUJIMH CEpHOKHCIIBIN

JI-rmroko3a

MeTunaMuH ruipoXaopHI

Caxapo3za

Hab6op Ne 23 OC «O0pa31ibl OpraHn4ecKuX BELIECTBY
['ekcaxy1opOEH30I1 TEXH.

MeTuneH XJI0puCThIi

Yraepon 4eThIpeXXJIOPUCTHIH

Xmopohopm

Ha6op Ne 24 OC «Marepuaibi»
AKTHBUPOBaHHBIN yroJib
Bazenun

Kanbmms xkapoua

Kanpius kapbonat (Mpamop)
[Tapadun




