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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 Takke Ha ocHOBE ¢eepalibHON paboyeil MporpaMMbl BOCITUTAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[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
HEOPTaHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUH
OpTraHUYECKON 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
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
pa3HOro YpOBHS:

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

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

— YYEHUS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBlieHUd 00 DIEKTPOTUTHUYECKON JMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OHOTO
YPOBHSI K IpyTrOMY, BBITIOJIHSASI (PYHKITUU OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHUS U BO3MOKHOCTEN MPAKTUYECKOTO TPUMEHEHHUS U MTOTYUYEHHS U3Yy4aeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYyYHOM KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOU ITPUPOABL, IEHHOCTHOI'O OTHOILLICHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHWe XMMHUU MPOUCXOAUT C MPUBJICUYECHUEM 3HAHUN U3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy, «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiaacey.

[Ipy w3yyeHWHM XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHWK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4a
y4eOHOro mpeamMeTa COCTOUT B (POPMHUPOBAHUHU CUCTEMbl XUMHUECKUX 3HAHUN —
BOKHEUIIMX (PAKTOB, MOHITHUH, 3aKOHOB M TEOPETUUECKUX TTOJIOKEHUM, TOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, B MPHUOOIIEHUU K



HAyYHbIM METOJaM MO3HAHUS MPHU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHii, B
(GbopMHUpPOBAaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX TPUMEHEHUU B Y4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0panieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyyaromuxcss K CaMOCTOSTEIbHOM IO3HABAaTEIbHOM JESATENIbHOCTH, HAayYHbBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUi, CITOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKPY’KaloIllero MHUpa, MCIHOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUH
XUMHH, TPUMEHATh UX IPU PELLIEHUH TPOOJIeM B IOBCETHEBHOM KU3HU U TPYJOBON
JeSITEIbHOCTH;

— (QopmupoBaHue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJeco00pa3HOro MOBEACHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Npo(uis U HampaBlIE€HHOCTU JajbHeHIIero
oOy4eHus.

Oo0111ee 9Kcio 4acoB, OTBEAEHHBIX JIJIsl U3YUYE€HUS XUMUHU HA YPOBHE OCHOBHOT'O
oOmero odpazoBanus, cocrabisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeToAax MO3HAHWS B XUMHH. UHCThIE BellecTBa U CMECH.
CriocoObI pa3feieHust CMECEi.

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

Xumnyeckas popmyiia. BaleHTHOCTb aTOMOB XMMHUUYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsT aToMHast Macca. OTHOCUTENbHAsS
MOJIEKyJIsIpHasi Macca. MaccoBast 10JI1 XUMHUYECKOTO AJIEMEHTA B COSAMHECHUU.

KonnuectBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacCchl M 4YHCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHYECKUX COETMHEHUN.

duznveckre U XUMUYECKUE SBICHHS. XUMUYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukarms
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
buznyecKkux CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOIeHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHUM, HaOII0IeHHE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3jiokKeHHe T'MIpOKCcHaa
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE XKee3a ¢ pacTBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HAONIOACHWE W  OMNHCAHWE  pPEe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJe MOJIeKys
(IIapoCTEepPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Bosmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BemecTBo. HaxokaeHwe Kuciaopoga B Tpupoje, (u3uueckue W XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkuciopoma. CrocoOsl
MOJly4YeHHUsI KUCIOpoJa B J1abopaTOpUU M MPOMBIINUIEHHOCTH. KpyroBopor
KHciopoa B mpupoze. O30H — aioTporHas MoAupUKaIus KUCIopoaa.



TennoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — anemenT u npoctoe BemectBo. Haxoxaenne Boiopoaa B Ipupoze,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HaceolllieHHbIE M HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jis BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boibl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcunbl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOBaHuA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE W XUMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJepKaHusl KUCIOpoJa B BO3yXe, MOTyUEHUE,
coOupaHue, pacrno3HaBaHUE UM U3YYCHUE CBOICTB KUCIOPOJa, HAOIIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
peKpanieHus TopeHus (moskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pPACMO3HABAHUEC W W3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumoierictue Bojopoaa ¢ okcuaom meau (1) (BozsmoxxHo
WCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEACIEHHON MAaCCOBOHM J0Jie
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaUIaMu (HAaTpUEM H
KaJbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUIEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKH UHIMKATOPOB B PACTBOPAX KUCIOT U LIETI0YEH, U3yUEeHHE B3aUMOJICUCTBUS



okcuna meau (1) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT ¢ METaUlaMH, peaKIui
HEUTpaJIN3aluy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajula IpyruM U3 PacTBOPA COJIH, PEIICHNE SKCIIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxHelmue K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
TaJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEepHBIE OKCHIBI
Y TUJIPOKCHUIBI.

[lepunonnueckunii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. Menpneneera. Kopotkonepuoanas v JiimHHonepuoaHast popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
DU3NYECKHI CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB MIEPHO/1A U TPYIIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YEK aToMOB IMepBbIX 20 XUMHUYECKHX 3JEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA T0 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYMNIaM U IEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
rpaKJaHuH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKncIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue OoOpa3lOB BEIIECTB METAJUIOB UM HEMETAJUIOB, B3aUMOJCHCTBUE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmnuie céasu

Peanuzanus MeXIpeAMETHBIX CBS3€M MpPU HM3yYEHHMM XUMUU B 8 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1mmue ecTecTBeHHO-HAYYHbIC MOHATH: HAyYHBIH (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, KiIacCHu(UKays, [EePHOIUIHOCTb, HaOIIOCHNUE,
IKCIIEPUMEHT, MOJICTIUPOBAHHE, H3MEPEHUE, MOICTb, SIBIICHUE.

®dusnka: MaTepusi, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU, U30TOTIHI,
PaIMOaKTUBHOCTD, MOJICKYJA, SJCKTPUYCCKHIA 3apsil, BEIIECTBO, TENO, O00BEM,
arperaTHoOe COCTOSIHHE BENIeCTBA, Ta3, (U3UYECKUE BEIUYWHBI, CIUHHIIBI
U3MEpEeHusi, KOCMOC, TIaHeThl, 383161, CoHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TIOPOBI, TOJIE3HBIC
WCKOTIaeMbI€, TOTUINBO, BOJHBIC PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHIUTATEILHON JEATEIBHOCTH B COOTBETCTBUU C TPAJIUIIMOHHBIMU POCCUIUCKUMHU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

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

1)maTpuoTN4ecKOro BOCIMTAHUA:

LIEHHOCTHOI'0 OTHOLIECHUSI K OTEYECTBEHHOMY KYJIBbTYPHOMY, HCTOPUYECKOMY
U HAYyYHOMY HACJEIUI0, TTOHUMAaHHS 3HAYECHUS XUMHUUYECKON HAyKH 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 MUpPa U 00IIECTBA;

2)rpaskaIaHCKOro BOCIIUTAHUSA:

MPEJCTABICHUSI O COUMAIBHBIX HOPMAaxX M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, y4eOHOUCCIEA0BATENbCKOM, TBOPUECKOM U IPYTUX BUJIAX AESATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHON JESATEIBHOCTH TPU BBIMOJTHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3aJ]a4, BBITOJHECHHUH XWMHUUYECKHX DSKCIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIT!
B IPOILIECCE ATON y4eOHOM JAesATeTbHOCTH, TOTOBHOCTU OIICHUBATh CBOE MOBEJCHUE
U TOCTYIKM CBOMX TOBApHILEH C MO3UIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHMUS MTOCIEACTBUN IIOCTYIKOB;

3)IIEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABISIONINE
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;

[M03HABATEJIbHBIE MOTHUBBI, HAITPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHWM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYNMHBIMU TEXHUYECKHUMH CpeACTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEeIIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJIECHHOCTH U YPOBHSA OOy4E€HUS B
JaJIbHEHIIIEM;

4)popMupoOBaHUSA KYJIbTYPbI 310POBbS.

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJAMMOCTU COOJNIOJIEHUs TIpaBUi OE30MacHOCTH TMpU  OOpallleHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S)Tpy10BOro BOCIIMTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoPeCcCril U Tpy1a pa3IudHOTO poja,
YBa)KECHHE K TPYAY U pe3ysibTaTaM TPYJIOBOW AEATEIbHOCTH, B TOM UHCIIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBHIOOP
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npo(eccuoHaaIbHON IeSITENbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6)3K0,10r14eCKOro BOCIIUTAHMS:

HKOJIOTHUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIEeCTBOBaHMUS, MOHMMAaHUE IIEHHOCTH 3I0pPOBOTO U
O0e3omacHOoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBui1 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMSI, MOJIydaeMble MPU U3YYEHUU XUMHH, JJIS
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 MBIIIJICHUs, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIICHAYYHBIC MOHATHS (3aKOH, TEOPHU S, IPUHIIHII,
rurnore3a, Qakt, CHUCTEMA, MPOLECC, HSKCIEPUMEHT U JIPyroe.), KOTOpbIe
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEIIOCTHOU



HAy4YHOM KapTHUHE MHUpA, U YHUBEpCaJbHbIe yueOHbIE eUCTBUS (MO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSl MCIOJIb30BaTh NPUEMBI JIOTMUECKOTO MBIIIJICHUSI MPU OCBOEHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
MOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (JAaKTOB U SBJICHUI, BEIOUPATh 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 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOIIECCe IMO3HAHUS TOHATUS (MPEIMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIIUU — TMPU PEIICHUN YIeOHO-TTO3HABATEIBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3H U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHKUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBENEHHOTO OIbBITA, UCCIEOBAHMS, COCTABIATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIIpHAsE JUTEpaTypa XHUMHYECKOTO COJACPIKaHUS, CIPaBOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7]a4 OMPEAeNEHHOTO THUIA, TPUOOPETEHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a7a4d HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOIO XO3SMCTBA M TPAHCIOPTa HAa COCTOSHUE OKPYXKAIOUIEH MNPUpOAHON
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ haiora u (Min) JUCKYyCCUH) MO CYIIECTBY
oOcyxaaemMol Tembl, (OPMYIMpPOBATH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBITNIOJTHEHMS MIPEIJIOKEHHON 3a/1a4H;

YMEHMSI ~ IPEICTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pe3yabTaTOB BBIMOTHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
JabopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM M HMCCIIEJIOBATENBCKON  MEATENBHOCTH  TPH  PEIICHUHU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uIii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBI», KOOPIWHALIUS
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 HEOOXOIMMOCTH KOPPEKTHPOBATh 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 3HAHUU 00 M3y4aeMBbIX OOBEKTaxX — BEIIECTBAX U PEAKITUSX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMble B yCIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
cCoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYyaIlUsIX.

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

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BELIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
SJIpO aToMa, JIEKTPOHHBIN CJI0M aToMa, aTOMHas OpOUTalb, pauyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBSI3b, HWOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKHX TIOHSATUA U
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

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

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTEMEHb  OKHUCJICHHS  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoandeckoi
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 cuctemMa Xumudeckux osgemeHToB [[. U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3aps]l Apa, OOIIEE YUCIIO JIEKTPOHOB U
pacrpejiefieHue UX MO AJIEKTPOHHBIM CIIOSM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHYECKHE PeaKIuH (M0 YUCIYy M COCTaBy Y4YaCTBYIOUIMX B PEAKIUH
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOKMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX TPEBpAIlCHUNd B
Pa3IUYHBIX YCIOBUSX;

BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B pACTBOPE, TPOBOJIUTH PACYETHI IO YPABHEHHIO
XUMHUYECKOHN peaKlnu;

IPUMEHATH OCHOBHBIE ONIEPALIMU MBICIUTEIbHON ACSITENbHOCTY — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE MPUYMHHO-CIIEACTBEHHBIX CBS3€H — JUIS M3Y4YEHHs] CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKlud, €CTECTBEHHO-HAYYHBIE METOIbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BATh NMPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIa0OPaTOPHBIM
o0opyZoBaHMEM, a TaKXe INpaBuiaM OOpalleHHs C BEIIECTBAMHU B
COOTBETCTBHM C HWHCTPYKUMSMU TIO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(Bogopozia M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMHUYECKHUE IKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TIOMOIIbIO UHIUKATOPOB (JTaKMYyC, (eHON(PTAICUH, METUIOPAHK

U Jpyrue).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
N KosaunyecTBouacoB JJIeKTPOHHbIE
* | HanmmeHOBaHHMepAa3IeJIOB H (undpoBbie)
n/ Bcer  KonTpoJubHbIepado IIpakTnuyeckuepado
TeMIIPOrpaMMbl oOpa3oBaTejibHbIEpecyp
1 0 ThI Thl
ChbI
Paznen 1.IlepBoHavyaibHbIeXUMHYECKHETIOHSITUS
Xumusa — BakHas 00J1aCcThb
11 €CTECTBO3HAHUS U IMPAKTHYCCKOM 5 2 bubmorexa [JOK
' p https://m.edsoo.ru/7f41837c
JIesITeIbHOCTH YeJIOBeKa
bu6mmoreka [IOK
1.2 B 15 1
CHICCTRA 1 XHMUHCCIHE Peariiiu https://m.edso0.ru/7f41837c
Wroro mo paszneny 20
Pa3nes 2.BakHelimme npeacTaBuTe/ M HEOPraHMYECKHUX BEIECTB
bu6mmoreka [IOK
2.1 B .K Nl 6
o3ayx. Kucnopon. Tlorsue 06 oxernax https://m.edso00.ru/7f41837c
bu6nmoreka [JOK
2.2 B T 8 1
OROPOAL- LIOHATHE © KHCHOTAX 7 COMAX https://m.edsoo.ru/7f41837c
bu6nmoreka [JOK
2.3 Bopa. P T 5 1 1
ona. PactBopsl. [TonsiTe 06 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIEKJIACCHIHEOPTaHUYECKUXCOETUH 11 1 1 bubmuoreka [JOK
' CHUIA https://m.edso00.ru/7f41837¢c
Hroro mo pasneny 30

Paspnen 3.11epuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumuueckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHHeaToMoOB.
XumuuyeckasicBsidzb. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKINH



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

IIepuonnueckuii 3axoH u [lepuoanyeckas

bubmuorexa [JOK
3.1 cHUcTeMa XUMMHUYeCKuX aeMeHToB [1. . 7 https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHueaToma
Xumuueckas cBsi3b. OKHCIUTEIBLHO- bubnuorexa [JOK
3.2 8
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/7f41837c
bu6mmorexa [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PezepBHOCBpEeMS 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c







HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoaundecTBo yacoB
Jdaranzyuyenus
Ne T
eMaypoka
w/n yp Beero Koutpoabuble IpakTuueckue 8a 86 8B
padoThI padoThI
TUTaH. (dakrt. | miaH. dakr | maH. | QakT.
[Ipenmer xumun. Ponp XuMHUM B KU3HU YEJIOBEKA.
1 1 09.09. 05.09. 04.09.
Tena u BemecTBa
2 Ilonstue o MeTonax IMO3HAHUS B XUMUU 1 10.09. 09.09. 05.09.

IIpakTryeckas padora Ne 1 «IIpaBuna paboTsl B
3 nabopaTopuu U NMPUEMBI 0OpaILeHus ¢ 1 16.09. 12.09. 11.09.
1a00paTOPHBIM 000PYIOBAaHUEM»

UYuctele BemecTBa U cMecu. CriocoObl pa3ieneHus

4 . 1 17.09. 16.09. 12.09.
cmecei
[IpakTnueckas padora Ne 2 «Paznenenue cmeceit

5 . 1 23.09. 19.009. 18.09.
(Ha mpUMepe OYUCTKU TOBAPEHHOW COJIN)»

6 ATOMBI 1 MOJIEKYJIBI 1 24.09. 23.09. 19.09.
XUMUYECKHE 3JIEMEHTHI. 3HAKU (CMBOJIBI)

7 1 30.09. 26.09. 25.09.
XUMHUYECKHX 3JIEMEHTOB
IIpocTsle U CIOXKHBIE BELIECTBA 1 01.10. 30.08. 26.09.
ATOMHO - MOJIEKYJIIPHOE YUEHHUE 1 07.10. 03.10. 02.10.
3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB. XUMUYECKas

10 ¢dbopmyia. BaneHTHOCTh aTOMOB XUMHUYECKUX 1 08.10. 07.10. 03.10.

9JICMCHTOB




OrnHocurenpHas aroMHas Macca. OTHOCHTEIbHAS

11 14.10. 10.10. 09.10
MOJICKYJISIpHAsE Macca
MaccoBast 1011 XUMHAYECKOTO DJIEMEHTA B

12 15.10. 14.10. 10.10.
COEINHEHNNU

13 KomnuectBo BemectBa. Mousb. Mosipaas Macca 21.10. 17.10. 16.10.
duznyeckre 1 XUMUYECKUE IBJIEHUA. X UMHUYECKas

14 22.10. 21.10. 17.10.
peakius
[Ipu3Haku U yciaoBHs MIPOTEKAHHSI XUMUYECKUX

15 . 05.11. 24.10. 23.10.
peakiuit
3aK0H COXpaHEHUST MACChl BEIICCTB. XUMUUYECKUE

16 11.11. 07.11. 24.10.
ypaBHEHUs
Brrunciaenus KoJIM4yecTBa, Macchl BEIIECTBA 11O

17 . 12.11. 11.11. 06.11.
YpaBHEHUSAM XUMHUUYECKUX PEaKIIUM
Knaccudukanmsg XuMHUYeCKUX pPEAKIIUH

18 (I) H p H 18.11. 14.11. 07.11.
(coenuHeHus, pa3IoKeHHs, 3aMelIeHUsI, 0OMEHA)
M. B. JIoMOHOCOB — YUE€HBINH-PHIIUKIIOIIEINCT.

19 yi H . 4 19.11. 18.11. 13.11.
O00011IeH1E U CUCTEMATH3aAUI3HAHNI
Kourpomnsnaas padora Nel mo teme «Bermecrsa u

20 P p B 25.11. 21.11. 14.11.
XUMHUYECKUE PEAKIIHI
Bos — cMechb ra3oB. CocTaB Bo3ayxa.

21 yx X 26.11. 25.11. 20.11.
Kucnopon — snemenT u npocroe BemiectBo. O30H
dusnueckue 1 XUMUUECKUE CBOMCTBA KUCIOpOJa

22 (peaxiuu okucnenus, ropenue). [loustue 06 02.12. 28.11. 21.11.
OKCHIaX
CrocoOsI ITOTYYEHNST KUCIIOpOaa B J1a00paTopruu U

23 i POz PaTop 03.12. 02.12. 27.11.
npombinieHHOCTH. [IpruMeHenne Kuciaopoaa.
TemnoBoii 3¢ (heKT XMMUYECKOH peakinu, MOHSITHE

24 0 TEPMOXHUMHYECKOM YPaBHCHHH, SK30- U 09.12. 05.12. 28.11.

OSHAOTEPMHUYCCKUX PCAKIHAX




TormBo (HedTh, yroiab U MeTaH). 3arpsi3HeHHE

25 10.12. 09.12. 04.12.
BO3/lyXa, CIIOCOOBI €ro0 MPeI0TBPALLCHUS

26 [TpakTuyeckas pabora Ne 3 o Teme «HonglquHe u 1612, 112, 05.12.
coOupaHue KUCIOPOAa, U3yUSHUE eT0 CBOMCTBY»

97 Boaxopon — 35eMeHT U MpocToe BEIIECTBO. 1710 16.12. 1112,
Haxoxnenue B npupone

28 duznyeckue 1 XMMUYECKHE CBOICTBAa BOJOPO/Ia. 2312, 19.12. 1o
[Ipumenenue Bogopoaa

29 [ToHsiTHE O KUCIIOTaX U COJAX 24.12. 23.12. 18.12.

30 CrniocoOsI motyueHus: BOAOPOa B 1aboparopuu 13.01. 26.12. 19.12.

31 [IpakTuueckas padbora Ne 4 o teme «HOJUIyquHe u 14.01. 3012, 55 19,
coOupaHue BOIOPO/Ia, U3YyYEHUE €TO CBOWCTBY

32 MonsipHbiii 00BEM ra3oB. 3akoH ABOrajapo 20.01. 13.01. 26.12.
Boruncnenus o6b€Ma, KoIMuecTBa BEIIECTBA ra3a

33 10 €T0 M3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH 21.01. 16.01. 15.01.
00BEMY
Boruncnenus 00bEMOB ra3oB 0 ypaBHEHHUIO

34 peaKkIy Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIICHUMA 27.01. 20.01. 16.01.
ra3os

35 dusnueckre U XUMHUYECKUE CBOMCTBA BOJIBI 28.01. 23.01. 22.01.

36 CocraB ocHoBaHui. [ToHsITHE 00 HHIUKATOPAX
Bopa xak pactBopurens. HacellieHHble n

37 HEHACBIIICHHBIE pacTBOPHI. MaccoBas 107 03.02. 27.01. 23.01.
BElIECTBa B pacTBOpE
[IpakTuyeckas pabora Ne 5 o Teme

38 «IIpuroroBiieHHE PACTBOPOB C OIIPEAEIEHHON 04.02. 30.01. 29.01.

MacCOBOM Jojei paCTBOpéHHOFO BCIICCTBa»




Kontponsnas padora Ne2 o teme «Kucmopos.

39 10.02. 03.02. 30.01.
Bonopoa. Boga»

40 Oxcuapl: cocTaB, KaccU(pUKaIHs, HOMEHKIATypa 11.02. 06.02. 05.02.
[TonyuyeHnue u XuMU4YECKHE CBOMCTBA KUCIOTHBIX,

41 17.02. 10.02. 06.02.
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB
OcHoBaHHS: COCTaB, KJIacCU(UKAIIHS,

42 18.02. 13.02. 12.02.
HOMEHKJIaTypa

43 [Tonyyenue u XMuMUYECKHE CBOMCTBA OCHOBAaHUH 24.02. 17.02. 13.02.

44 Kucnotsl: cocras, kimaccuukanus, HOMEHKIIATypa 25.02. 20.02. 19.02.

45 [Tonyyenue u XMMUYECKHE CBOMCTBA KUCIIOT 03.03. 24.02. 20.02.
Conu (cpeqHue): HOMEHKIATypa, CIIOCOObI

46 (cpen ) }:p 04.03. 27.02. 26.02.
MOJIyYEHUs, XUMUYECKUE CBOMCTBA
[IpaxTnueckas padora Ne 6. Pemenue

47 AKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «OCHOBHbBIE 10.03. 03.03. 27.02.
KJIACChl HEOPTaHUYECKUX COCTUHEHUI
I'eneTnyeckas cBA3b MEXKIYy Kiaccamu

48 o 11.03. 06.03. 05.03.
HEOPraHWYECKUX COEAVMHEHUI

49 O060061IeHre U crucTeMaTU3alnA3HaAHHHA 17.03. 10.03. 06.03.
Kontponbnas padota Ne3 o teme "OcHOBHBIE

50 o 18.03. 13.03. 12.03.
KJIACChl HEOPTaHUYECKUX COCIMHEHNUN
[lepBble MOMBITKH KJIACCH(PUKALIUN XUMHUYECKUX

51 anemMeHTOB. [IoHATHE O IrpynIax cCXOQHBIX 24.03. 17.03. 13.03.
3JIEMEHTOB
Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema

52 pHo pro 25.03. 20.03. 19.03.
XUMHYECKUX 31eMeHTOoB [l. 1. MeHaeneeBa

53 [Tepuopl, rpynibl, DOATPYIIIBI 07.04. 24.03. 20.03.
Crpoenne atoMoB. CocTaB aTOMHBIX SJIED.

o4 P Hep 08.04. 27.03. 26.03.

30TONEI




CTpoeHue AIIEKTPOHHBIX 000JI0YEK aTOMOB

55 anemeHToB llepuoguyeckoit cucremsr /1. U. 1 14.04. 07.04. 27.03.
Meunneneena
XapakTepucTiKa XUMUIECKOT0 AJIEMEHTA 110 €T0

56 nojoxxeHnuto B [lepuoauueckoii cucreme /1. 1. 1 15.04. 10.04. 09.04.
Menneneena
3nauenue [lepuonnyeckoro 3aKoHa Jisl pa3BUTUS

S7 Hayku 1 npaktuku. [[. . MenpaeneeB — y4€Hblil, 1 21.04. 14.04. 10.04.
MeJaror U TpakIaHuH

58 Pe3evaHLII7I YPOK. OU6O6IJ_ICHI/IG Y CUCTEMAaTH3alHs 1 2204 17.04. 16.04.
3HaHuii / Beepoccuiickas mpoBepouyHas paborta
KonTponbnas padora Ne4 no teme «CtpoeHue

59 aToma. XMMH4YecKas cBs3b» / Beepoccuiickas 1 28.04. 21.04. 17.04.
poBepoyHas pabora

60 DIEKTPOOTPUIIATEIIEHOCTHATOMOBXUMHYECKUXDIIEM 1 29.04. 24,04 2304
SHTOB

61 HNonHasxuMuyeckascBsi3b 1 05.05. 28.04. 24.04.

62 KoBasieHTHasIONMApHASX MU YECKASACBS3b 1 06.05. 05.05. 30.04.

63 KoBaneHTHassHENOISIPHAIX UM YECKASCBSI3b 1 12.05. 08.05. 07.05.

64 CreneHbOKUCIICHUS 1 13.05. 12.05. 08.05.

65 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIEPEAKIINH 1 19.05. 15.05. 14.05.

66 OkuCIUTENU U BOCCTAHOBUTENH 1 20.05. 19.05. 15.05.
PesepBubIil ypok. O6001ICHIE U CHCTEMAaTH3aIIHS

67 3HaHu# 1o TeMe «CTpoeHue aToma. 1 26.05. 22.05. 21.05.
XUMUYECKASICBA3b»

68 Pe3ep]iHBII71 ypok. O600111eHE U CUCTEeMAaTH3aLUS 1 2705, 26.05. 27 05.
3HaHUU

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68













IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Koanposepsiemorope3yjibTata

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI
0CBOEHNSI OCHOBHOI1 00pa30oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

11

IIo Tteme:  «llepBoHadanmbHBIE  XMMHYECKHE

IIOHATHA

pacKpbIBaTb  CMBICI  OCHOBHBIX  XMMHYECKHUX
MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUN DJIEMEHT,
MPOCTOE BEIIECTBO, CJIOKHOE BEIIIECTBO, CMECH
(omHOpOHAST M HEOJHOPOIHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAsE aTOMHasi M MOJIEKYJsIpHas macca,
KOJINYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIl  XMMHUYECKOTO DJJeMEHTa B
COCIMHCHUH, MOJISIPHBIM 00BEM, XUMHUYECKas
peakius, KiaaccU(PHUKAIUS peakluidl: peaKuu
COCIMHEHMS, PEaKUUU pa3JIOKECHUS, PEeaKIuu
3aMelieHus,  peakumd  oOMeHa, 9JK30- W
SHAOTEPMUYECKUE DPEAKIUH, TEMIoBOH 3 ekt
peaklu, pacTBOp, MaccoBas JI0Jsl BEIIECTBa

(TporieHTHAsT KOHIIGHTPAIINsI) B PACTBOPE

1.2

HITIOCTPUPOBATH B3aMOCBA3b OCHOBHBIX
XUMHUYECKUX TOHATHU M NPUMCHATH 3TU IMOHATHA

IIPU ONMCAHUM BEIIECTB U UX MPEBPAIICHUI

1.3

UCIOJIb30BaTh ~ XMMHUYECKYIO CUMBOJMKY  JUIS
coctaBieHus: GOpMya BEHIECTB W ypaBHEHHI

XHUMHUYCCKUX pCaKI_II/Iﬁ




14

PaCKpbIBaATb CMBICII 3daKOHOB COXpPAaHCHHA MACChI
BCIICCTB, IIOCTOAHCTBA cocCTrana, aTOMHO-

MOJIEKYJISIPHOT'O y4€HHMs], 3aKOHa ABOTaapo

1.5

1.6

1.7

OTIPE/ICNIATh BAJIEHTHOCTh AaTOMOB DJJICMEHTOB B
OMHAPHBIX COCMHEHHIX

KJIaccu(UIUpoBaTh XUMHYECKHE peakiuu (10
YUCIy W COCTaBY YYacTBYIOIIMX B pEaKIUU
BEILIECTB, 10 TETUIOBOMY 3P (DEKTY)

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO H

MOJISIPHYIO MacChl BELLIECTB

1.8

1.9

BBIYHCIIATH MacCOBYIO JOJIIO XUMHYCCKOI'o

QJICMCHTA I10 Q)opMyne COCIUHCHMHA,

BBIYUCJIATH MaCCOBYIO JJOJIIO BCIICCTBA B PaCTBOPEC

1.10

HPUMEHSITh €CTECTBEHHOHAYYHbIE METO/1bI
MO3HAHUsA - HabJIoieHNE, U3MepeHue,
MOJIETIUPOBAaHUE, OKCIEPUMEHT (peaybHbIl U

MBICJICHHBIN )

Ilo TEME: «Baxxneiinme NIPEICTAaBUTEIN

HCOPTaHNYCCKUX BECIICCTB»

2.1

2.2

PaCKpbIBaTh CMBICJI OCHOBHBIX XUMHNYCCKUX
MMOHSATHM: OKCHJI, KMCJIOTa, OCHOBAHHUE, COJIb

ONIpCACIIATh MMPUHATJICKHOCTD BCIICCTB K

onpeaenéHHOMY KJlaccy CoeIMHEeHUH 1o popMyiaMm

2.3

2.4

2.5

KJ'IaCCI/I(l)I/II_II/IpOBaTBHGOI)FaHI/I‘ICCKI/IeBeH_[eCTBa

XapaKkTepu30BaTh (OMUCHIBATH) OOIINE XMMUYECKHE
CBOMCTBA BEILIECTB pa3IMYHBIX KJIaCCOB,
MIOATBEPKIas OIUCaHue IIpuMepamMu
MOJIEKYJIIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOLIUX

XHUMHUYCCKUX peaxunﬁ

MMPOrHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCHMOCTH
OT HX KadC€CTBCHHOI'O COCTaBa, BO3MOXHOCTU
MMPOTCKAHUA XHUMHUYCCKUX HpeBpaH.[eHI/Iﬁ B

PA3IUYHBIX YCIIOBUAX




2.6

CIIeIOBaTh MpaBUJIAM TOJH30BAHUS XUMUYECKOU
nocyAod U J1abopaToOpHBIM O00OPYIOBaHHEM, a
TakKe NpaBwiaM oOpalleHuss C BEHIECTBAMH B
COOTBETCTBUU C HUHCTPYKLUMSIMHU IO BBITOJIHEHUIO
71a00paTOPHBIX XUMHUYECKHX OTIBITOB 1o
MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomopoa M KHCIOpOJa), MPUTOTOBJICHUIO
pacTBOpPOB C ONpEAeIEHHON MaccoBOM J0JIeH
pacTBOPEHHOTO  BEUIECTBa,  IUIAHUPOBATH |
NPOBOAWTh  XMMHYECKHE  OKCIEPUMEHTBHl IO
pacrno3HaBaHUIO PacTBOPOB WIENOYEH M KUCIOT C
MOMOIIBI0 UHJIUKATOPOB (J1lakMyc, dheHondranens,

METHUIIOPAHXK U JAPYTHE)

2.7

3.1

3.2

3.3

3.4

IIPOBOJUTH Pac4€Thl N0 YPAaBHEHHIO XMMHYECKOU

p€aKnuu

Ilo TEME: «Ilepuoanmueckuii 3aKOH "
[lepuoanueckass cucreMa XMMHYECKHUX 3JIEMEHTOB
J1. . Menpeneena. CtpoeHneaToMoB.
XHUMHYIECKaSICBI3D. OKHUCIUTEILHO-

BOCCTAHOBUTCIIbHBICPCAKLIU )

pacKpbIBaTb  CMBICI ~ OCHOBHBIX  XMMHMUYECKHX
MOHATUI: PO aToOMa, dJIEKTPOHHBIA CJIOW aroma,
aToMHass OpOuTalb, PagUyC aToMa, XUMHUYECKas
CBSI3b, NOJISIPHAS ¥ HETIOJSIpHAsl KOBAJIEHTHAs CBS3b,
ANIEKTPOOTPULIATEIBHOCTD, HOHHAsl CBA3b, WOH,

KaTHOH, aHHWOH, CTCIICHb OKUCJIICHUA
KJ'IaCCI/I(bI/ILII/IpOBaTBXI/IMI/I‘-ICCKI/ICBJ'IeMCHTBI

OTHCHIBATh M XapaKTePU30BaTh TAOIHUHYIO QopMy
[Tepuoanyueckoil CUCTEMbI XUMUYECKHX 3JIEMEHTOB:
paznuyaTh MTOHATHUS «rJMaBHasg ~ MOATPYIIa
(Arpynma)» u «nobounast moarpynmna (brpymnma)y,
«Manbie» U «OONbIINe)» MePUOIbI

packpbiBaTh cmbich [lepuoguueckoro 3akona /.M.
Menneneena: JIEMOHCTPUPOBATH MOHUMAaHUe

MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX




3.5

3.6

AJIEMEHTOB OT MX NOJIokKeHus B llepumoanueckon

CHCTEMCE

COOTHOCHUTh 0003HAYCHHUS, KOTOPHIE HMEIOTCS B
tabimne «llepuonuyeckas cucTeMa XHUMHUYECKUX
asnemenTtoB JI.M. MenaeneeBa» ¢ UYHCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHYECKUX
AJIEMEHTOB (COCTaB W 3apsj sapa, 00IIee YhCiIo
AJIEKTPOHOB M pacHpeieNieHue X MO JIEKTPOHHBIM

CJI05IM)

onpeaciisAiTb CTCIICHb OKHCICHHUA JJICMCHTOB B

6I/IHapHI)IX COCANHCHUAX

3.7

OMpCACIIATb BUI XUMHYECKOU CBI3U (KOBaJIeHTHaSI n

I/IOHHaSI) B HCOPIraHNM4YCCKNUX COCAMHCHUAX




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC
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1.2

IIpoBepsieMblii3jIeMeHTCOAEPKAHNS

[TepBoHaYATbHBIEXUMUYECKUETIOHSTHS

[Ipeamer xumuu. Poiab XMUMHUM B JKU3HHU YEJIOBEKA. XUMHS B CUCTEME HAYK.
Tena u BEIIECTBA. DuU3nIecKeCcBOCTBABEIIECTB.

AFperaTHOGCOCTOHHI/IeBeH_[eCTB

ITonsTHE O METOAAaX MO3HAHMS B XUMUH. YN CTHIE BEIeCTBA U CMECH. Crioco051

pas3aeneHus cmecen

1.3

1.4

ATOMBI H MOJICKYJIBI. Xumuueckue dieMeHTbl. CHMBOJIBI XUMHUYECKHX

JJICMCHTOB. HpOCTbIe H CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]'ISIpHOCy‘ICHI/Ie

XuMuueckast (l)OpMy.]'Ia. BanenTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BCIICCTB. OtHocurenpHas aTOMHas macca.
OTHOCHTGHBH&HMOHGKYHSIPHaﬂMaCCB.. MaccoBasgoaIXuMUYECKOTORJIEMEHTA B

COeTUHEHNH

1.5

1.6

KonnuectBo Bemectsa. Monb. MonsipHass Macca. B3aumMocBsI3b KoJIM4ecTBa,
MaccChl " qucia CTPYKTYPHBIX €ANHUIL BEIIECTBA.

PacuérsinodopmynaMXuMU4EeCKUXCOETUHEHHH

DuU3nyYeCKne U XUMUYECKUE SIBICHUS. XUMUYECKasi PEakys U €€ MPU3HAKH.
3aKOH  COXpaHEHUS  Macchl  BEIEeCTB.  XHWMHUYECKHME  ypaBHEHUS.
Knaccugpukamuss ~ XuMHUECKHMX  peakuuid  (COeIMHEHMs,  Pa3JIOKECHMS,

3aMelleHus, ooMeHa)

1.7

XWMHYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XHMHMYECKOM IOCYIOH, C
MpaBUJIaMy paObOTHI B 1a0OPATOPUU U TpUEMaMU O0OpaleHH sl ¢ Ta00PaTOPHBIM
obopynoBaHWeM, H3Y4YeHHE W ONucaHWe (U3MUECKHUX CBOWCTB 00pasioB
HEOPraHMYECKUX BEIIECTB, HabmoaeHue (u3nueckux (TUTaBIEHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHHUE caxapa B CTYIKE, KUTICHUE U KOHJEHCAIUS BOJIbI) 1
XUMUYECKUX (TOpeHHe CBeYM, MPOKAJMBAHUE MEIHOM  MPOBOJIOKH,
B3aUMOJICCTBHE MeJla C KHUCJIOTOM) SIBIICHWW, HAOIIOJEHHWE U OIHUCAHHE
MPU3HAKOB TMPOTEKaHHWs] XUMHUYECKHX peaknuid (paszlmokeHue caxapa,
B3aUMOJICICTBHE CEPHOW KHUCJIOTHI C XJOPUIAOM Oapus, pa3loKeHHe

ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOICUCTBUE JKelie3a C paCTBOPOM




conu Meau(1l), m3yuenue crmocoOOB pazieneHus cMecei (C TOMOIIbIO MarHUTA,
GwIbTpOBaHKE, BHIIAPUBAHKE, TUCTHIUIALNS, XpoMaTorpadus), IpoBeIcHUE
OYUCTKH TIOBape€HHOW colM, HAONIOJEHWE U ONHCAaHUE pPe3yJIbTaTOB
NPOBE/ICHUS OIBITa, HIUTFOCTPHPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3/IaHUE

MoJIeIel MOJIEKYJI (IIapOCTEPHKHEBBIX )

BaxuelmmenpeacTaBUTEIIMHEOPTaHUYECKUXBELIECTB

2.1

2.2

2.3

Bo3ayx — cmech razos. CocraB Bozayxa. Kucnopon — sjneMeHT U mpocroe
BenlecTBo. Haxoxaenue kucinopoja B npupoze, puandeckue U XUMHUECKHe
cBoiictBa (peakuuu ropenwus). Oxcuapl. [Ipumenenune kucmopoaa. CrocoOb
MONlyuYeHUsT  KUCIopoga B JlabopaTOpuM U MPOMBIIUICHHOCTH.
Kpyrosopotkucnopoaa B IIPUPOJIE. O30H —

aJ'IJ'IOTpOHHafIMOI[I/I(i)I/IKaI_II/If{KI/ICJ'IOpOI[a

TennoBoil 3¢ddexkr xuMuyeckol peakuuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- U 3HJIOTEPMUYECKHE peaKklUMU. TOIIMBO: Yyrojb U MeTaH. 3arpsi3HEeHue
BO3/yXa, YyCHJIEHHE NTaPHUKOBOTro ¢ deKTa, pa3pylieHue 030HOBOIO CII0s

Bonopon — anemeHT u npocroe BemiecTBo. HaxoxaeHue Boaopona B IpUpPOJIE,
¢u3nyecKkue M XUMUYECKHE CBOWCTBA, NPHUMEHEHHE, CIIOCOOBI IOTYYeHHUS.

Kucnors! 1 commn

2.4

MounspHblil 00bEM Ta30B. Pacu€Thl M0 XMMUUYECKUM ypaBHEHUSIM

2.5

2.6

®usnyeckue cBolcTBa BOAbl. Boma kak pactBoputenbs. PacTBOpBI.
HacellieHHble 1 HEHACBIILIEHHBIE pacTBOPBI. PaCTBOPUMOCTB BELIECTB B BOJE.
MaccoBasg nonst BemiecTBa B pacTBOpe. XHMMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B IpUpOJie U B XKHU3HU uenoBeka. Kpyrosopor
BOJIbI B IIpUpOJIE. 3arpsi3HeHUEeNPUPOTHBIXBO/. Oxpana u

OYHUCTKAIIPUPOAHBIXBOL

Knaccudukanus Heopranmueckux coequHeHuit. Oxcuapl. Knaccudukarms
OKCHJIOB: coiyieoOpa3yromnire (OCHOBHbIE, KHCIOTHbIE, aM(OTepHblE) U
HecoJieoOpasyoIue. Homenknarypa OKCH/JIOB. dusznueckue u

XAMHYECKHECBONCTBAOKCHIOB. [loydeHneokcuioB

2.7

OcHoBanust. Knaccudukanus ocHOBaHMI: MIENOYM U HEPacTBOPUMBIE
OCHOBaHUSI. HomenknarypaocHOBaHHUH. duznyeckue u

XUMHYECKHECBOMCTBAOCHOBaHU M. [loyaeHrneocHOBaHMM

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucinot. Ousndeckue u
XUMHYECKHE CBOMCTBA KHCIOT. PsamaktuBHocTHMeTamiaoB H.H. bekerosa.

ITonyuenuekucior




2.9

2.10

211

Comu. Homenknarypa coineil. dusnueckre 1 XMMHUYECKHUE CBOMCTBA COJIEH.

[Tonyuenuneconeit
['eHeTnyeckas CBSI3b MEXAY KJacCaMU HEOPTaHUUECKUX COCAMHEHUIM

XUMUYECKUN SKCIEPUMEHT: KAueCTBEHHOE ONpEIEeICHUe COJepKaHus
KHCJIOPO/ia B BO3/yX€, MOIy4YeHUE, COOMpaHHe, paclio3HaBaHUE U HU3y4eHUE
CBOICTB KHCIOPO/Ja, HAOIIOACHHE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS U MPEKPAIICHUS TOpeHus (10XkKapa), 03HAKOMIICHHUE C
o0Opa3lilaMu OKCHJIOB M OIIMCAaHUE MX CBOICTB, IMOJIydeHUE, COOHMpaHue,
pacno3HaBaHUEe U M3Y4YEHUE CBOMCTB BOJOPOJa (TOpPEHHE), B3aUMOJICHCTBUE
Bozopoaa ¢ okcusioM Meau(11) (BO3MOKHO HCIIOIb30BaHKE BUICOMATEPHAIIOB),
HaOo/leHue 0oO0pas3loB BELIECTB KOJIMYECTBOM 1 MOJb, HCCIEAOBAaHUE
OCOOCHHOCTEl pAacTBOpPEHMs] BEUIECTB C Pa3jM4YHON PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIAECIEHHOW MacCOBOM J0JIEN PaCTBOPEHHOIO
BEIIECTBa, B3aMMOJICUCTBHE BOJbl C MeTaulaMU (HATPUEM M KaJbIIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BUACOMATEPUAIOB), ONPEICIEHUE PACTBOPOB
KHUCIIOT W IIeNloued C TOMOINbI0 HHJWKATOPOB, HCCIEIOBaHHE O00pa3loB
HEOPTraHMYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB, HAONIOIEHHE H3MEHEHUS
OKpacKM HWHIMKATOPOB B PAacTBOpAaxX KHUCIOT U MIENOYel, H3yuyeHue
B3aumoeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHOM KUCIOTHI, KUCIOT C
MeTallJlaMH, peakuuid  HeWTpanu3aluu, TOJy4yeHHE  HepacTBOPUMBIX
OCHOBaHUM, BHITECHEHHE OJJTHOTO MeTaJlla APYTUM U3 pacTBOpa COJIU, PEIICHNE
SKCIIEPUMEHTANBHBIX 3a/a4 1Mo TeMe «BakHelllne KIacchl HeOpraHMYeCKHX

COCTUHEHUIN)

3.1

[Tepnoanueckuit 3akoH u [lepuoanyeckas cuCTeMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHnearoMoB. XUMUYECKASICBA3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBICPCAKIITN N

HepBLIC IIOIIBITKH KJIaCCI/I(I)I/IKaI_[I/II/I XUMHUYECKHUX 3JeMeHTOB. IloHsaTue o
Tpymnmnax CXOAHBIX 3JIEMCHTOB (I].[GJ'IO‘IHI)IG N MCJIIOYHO3EMCIIBHBIC METAIIbI,
TaJIOICHEI, HHCPTHELIC rasm). 3HGMGHTLI,

KOTOPBIC0Opa3yroTaMpOTEPHBICOKCUTBI M THIPOKCHIBI

3.2

Ilepnonnueckuit 3akoH. Ilepuoguyeckas cucremMa XUMHUYECKHX 3JIEMEHTOB
JA.UN. MengeneeBa. KoporkonepuogHas u UIMHHONEpUOIHAS (OPMBI
ITepuoanueckoit cucrembl xumuuyeckux osnemeHtoB J[.M. Menneneena.
Ileproael u rpynmnsl. PU3NUECKU CMBICH MOPSAJKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl AJIEMEHTa




3.3

3.4

3.5

Crpoenue atomoB. CocTtaB aToMHBIX siiep. M3otonbl. Dnextponsl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK aTOMOB IepBbIX 20 XUMHUYECKUX 3IIEMEHTOB
[Iepuonnueckoii cucremsl [[.1. MenneneeBa. XapakTepuCcTUKa XUMHYECKOTO

3JIEMEHTa 1O ero nojoxeHuto B [lepuoaunueckoil cucrteme .. Menaeneena

3aKOHOMEPHOCTH HU3MEHEHMS paguyca aTOMOB XHMHMYECKUX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM W IEPUOJAM.
3nauenue Ilepuonnueckoro 3akoHa u [lepuonnyeckoi cCUCTEMbl XUMHYECKUX
AJIEMEHTOB JUISl Pa3BUTHUS Hayku W npaktuku. .M. MeHnneneeB — y4€Hbld U

I'pa)KaaHHUH

Xumuyeckasi cBsizb. KoBaneHTHas (TMOJspHAs W HEMNOJSpHAas) CBS3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYCSCKHX 3JIeMEHTOB. IoHHAs CBSI3b

3.6

3.7

Crenenb okuciacHus. OKUCIUTCILHOBOCCTAHOBUTCIILHBIC peaKkuunu. HpOHCCCI)I

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUN 3KCIEPUMEHT: M3ydeHHE O0O0pa3lioB BEIIECTB METAIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE TMAPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT U
11eJI0Y€EH, IPOBEIECHHUE OINBITOB, MIUTFOCTPUPYIOIIUX TPUMEPBI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pE€aKuu pa3IoKCHUA, COCI[I/IHCHI/IH)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

KoanposepsiemororpedtoBanus

IIpoBepsiemble TPeOGOBaAHNS K PEAMETHBIM
pe3yjabTaTaMm 6a30BOro ypoBHsI OCBOEHHUSA
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOTI0 00111er0 00pa30BaHUs HA OCHOBE
dIrocC

[IpencraBnenue:

11

0 TI03HABAEMOCTH SIBICHUH mpupoabl, MIOHUMAHUC
OOBEKTUBHOI 3HAYMMOCTH OCHOB XHMHYECKOIl
HayKH KaK oOnactu COBPEMEHHOT'0
€CTECTBO3HAHUS, KOMIIOHEHTA OOIIeil KyJIbTYphl U
HpaKTH‘ICCKOﬁ ACATCIIBHOCTHU YCJIOBCKA B YCIIOBUAX
COBPEMEHHOr0 OOIECTBA; IOHMMAaHHE MeCTa

XUMHHU CPpECU APYTIUX €CTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJAaX IO3HAHUSA, B TOM HYHCIIC
OKCIICPUMCHTAJIBHBIX W TCOPCTUUYCCKUX MCETOAaX
HUCCIICA0BaHMA BCUICCTB U HU3YUCHUA XHUMHUYCCKUX
peaKHHﬁ; YMCEHHUE HCIIOJb30BATH MOIACIU JJIA

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax mnpodeccuoHATBEHON IEATEILHOCTH,
CBSI3aHHBIX C XHMMHEH ¥  COBPEMEHHBIMHU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHKCHHUSX
XUMHUYECKON HAyKH, YTO MO3BOJIUT 00Y4atOIUMCS
paccMmaTpuBaTh XUMHIO Kak cepy cBoel Oyayieit
npoeCCUOHABHON  JIeSITEIbHOCTH U CHeNaTh
OCO3HAHHBIM BBIOOP XHMHHM KakK MPO(UIBLHOTO
npeaMeTa MpU IEepexojie Ha YPOBEHb CPETHEro

obmero oopa3oBaHus

Bnanenne cucreMoll XHUMHWYECKHX 3HaHWUd WU
YMEHHE MIPUMEHATh CUCTEMY XUMUUYECKUX 3HAHUM,

KOTOpas BKIIIOYACT:




2.1

BaXHEHIIINE XUMHUYCCKHE IIOHATHSA: XHMHUYCCKHI
3JIEMEHT, aTOM, MOJIEKYJa, BEHIECTBO, MPOCTOEC M
CJIO’)KHOE BELIECTBO, OJHOPOJIHAS U HEOJHOPOIHAS
CME€Ch, OTHOCUTEJIbHBIC aTOMHAasi M MOJICKYJISIpHAS
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MOJISIDHBIH O00BEM, OKCHJ, KHCJIOTA,
OCHOBaHHUE, COJb (CpeaHsisl), XUMUUYECKasl peaKius,
peaKIMu  COEAVHEHUSA, PpPEaKIUu Pas3JIoKEHUs,
peaKluy 3aMeIleHus, PeaKIMi OOMEHa, TEIIOBOM
ahdekT peakuM, 3K30- U IHAOTEPMHUYCCKUE
peakiuu, pacTBOpP, MAaccoBasi JOJISI XUMHUYECKOTO
JJIeMEHTa B COCIMHEHHMH, MaccoBas OIS |
MPOLIEHTHAs KOHIIGHTpAIIHs BEIECTBA B PAaCTBOPE,
SIIPO aToMa, AJIEKTPOHHBIA CJIOW aTroma, aTOMHas
opOUTaNb, paguyc aToMa, BaJCHTHOCTb, CTEIECHBb
OKHCJICHMS, XHMHYECKast CBSI3b,
AIEKTPOOTPHUIATEILHOCTD, MOJISIPHAS U HETIOJISIpHAs
KOBAaJICHTHAs CBSA3b, HOHHAsI CBA3b, METa/UIMYECKast
CBsI3b, KpUCTAIMYECKass pemeéTka (aToMHasi,
WOHHAs, MeTa/lIn4ecKas, MOJEKYIspHas), WOH,
KaTUOH, AaHWOH, OJJICKTPOJIIUT U HEIJIEKTPOJIUT,
3IEKTPOIIUTUYECKAS JICCOIMAIINS, peakuuu
HOHHOI'O obMeHna, OKHUCJIUTEILHO-
BOCCTAHOBUTEJIbHBIE  PEAKUUH, OKUCIHUTEIb U
BOCCTAHOBHTEIIb, OKHCIICHHE M BOCCTAHOBJICHUE,
ANEKTPOIN3, XUMHUIECKOE PaBHOBECHE, 0OpaTHMbIE
U HeoOpaTHMble DPEAKINH, CKOPOCTh XUMHYECKON
peakuuu, karanuzatop, 1K, xoppo3us meraios,

CIIIIaBbI

2.2

2.3

OCHOBOIIOJIATAIOIME  3aKOHBI XHMHH:  3aKOH
COXpAaHEHUs MaccChl, nepuoandeckuii 3akon J[.U.
MenneneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH

ABoraapo

TCOpPHUU XUMHUH: ATOMHO-MOJICKYJISIpHAd TCOpUs,

TCOpHUs BHCKTPOHHTPI‘ICCKOP'I JUcconmuanumn




3.1

3.2

Brnanenue ocHOBaMHM XMMHYECKOM TPAMOTHOCTH,

BKJIFOYAIOILIEN:

YMEHUE TPaBWIBHO WCIIOJIb30BaTh HW3y4YCHHBIC
BelleCTBA ©  Marepuayiibl (B TOM  YHCIE
MHUHEpaJIbHbIe YIOOpPEHUs, METAJUTBl W CIUIABHI,
MPOIYKTHI MEPepadOTKU MPUPOIHBIX UCTOYHHKOB
YTII€BO0OPOAOB (YIJIsl, IPUPOIHOTO Ta3a, HepTH) B
OBITY, CEIIBCKOM XO3SHUCTBE, Ha MPOU3BOJCTBE H
NIOHUMaHHE 3HAYCHHsSI )KUPOB, OCIKOB, YIJICBOIOB
JUTSL OpTaHU3Ma YeJIOBEKa; YMEHHE TPOTHO3HPOBATh
BJIMSIHAC BEIIECTB M XUMHUYECKUX IPOIECCOB HA
OpPTraHU3M 4YeJIOBeKa M OKPYKAIOIIYI0 MPHPOTHYIO
cpeny

YMEHUE HHTETPUPOBATH XUMHUYCCKUE 3HAHHS CO

3HAHUSAMH JPYTUX y4eOHBIX IPEAMETOB

3.3

3.4

HAIAYUE  OmbITa  paboOTBl ¢ Pa3IMYHBIMH
UCTOYHUKAMU MH(OpPMAIMK TI0 XUMUU (HAaydHas U
Hay4YHO-TIOMyJIApHAst JauTepaTypa, CcJIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMeHHue OOBEKTHBHO OIICHMBATh WH(MOPMAIUIO O
BEIIECTBAX, UX MPEBPALICHUSAX U MPAKTHYECKOM
MPUMEHEHUH W YMEHHUE WCIOIb30BaTh €€ IS

peaIiCHUs y‘Ie6H0-H03HaBaTeJ’ILHHX 3aJda4

Brnanenue ocHoBaMM MOHSATHHHOIO ammnapara Hu
CUMBOJIMYECKOTO S3BbIKa XUMHUH JJI COCTABJICHUS
(dbopMynn HeEOpraHWYecKUX BEIIECTB, YpPaBHEHHI
XMMHYECKUX PEaKIMi; OCHOBAMHM XHMHUYECKOM

HoMmeHkatypsl (IUPAC u TpuBHanbHOI)

YMeHue oObSICHITh CBSI3b MOJOKEHUS dIIEMEHTA B
[Mepuoguueckoii  cucteMe  C  YUCJIOBBIMHU
XapaKTePUCTHUKAMU CTPOCHHS aTOMOB XMMHUYECKUX
9JIEMEHTOB (COCTaB W 3apsija sapa, oOIiee Yrciio
ANIEKTPOHOB), paclpeAeNieHueM 3IIEKTPOHOB IIO
DHEPreTUYECKUM YPOBHSM aTOMOB IIEPBBIX TPEX

INepruoaoB, Kajinud U KaJIbLUA




[IpencraBinenne o MEPUOAMYECKON 3aBUCHMOCTHU
CBOMCTB XMMHYECKUX 3JIEMEHTOB (paauyc aroma,

NEKTPOOTPHULATENBHOCTD), MPOCTBIX U CIOMXKHBIX

6 BEIIECTB  OT  TMOJOXKEHUS  JBJIEMEHTOB B
[lepuoanueckoii cucreme (B MalblX Mepuojax
[JIaBHBIX TOJTPYINAx) U 3JIEKTPOHHOTO CTPOCHHUS
aToma
7 YMmenueknaccuumpoBarh:
7.1 XAMHYECKHEIIEMEHTHI
7.2 HEOPraHUYECKHEBEIIECTBA
7.3 XUMUYECKUEPEAKITTT
8 YMeHueonpeaensiTh:
81 BaJCHTHOCTh U CTENEHb OKHUCIIEHUS XUMHUYECKUX
' 3JIEMEHTOB, 3apsii HOHA
8.9 BHUJI XUMHUYECKON CBSI3M U THUI KPUCTAJUIMYECKON
' CTPYKTYPBI B COEAMHEHUSX
8.3 XapakTep cpelbl B BOJHBIX pPAacTBOpPAxX BEIIECTB
' (KUCIOT, OCHOBaHMI)
8.4 OKHUCJIUTETh U BOCCTAHOBUTEITh
9 YMenue  xapakTepus3oBaTh  (QU3MUECKHE U
XMMHYECKHE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCJIOPOJ, O30H, BOIOPOI,
01 rpadur, anmasz, KpemHHH, a3oT, docdop, cepa,
' XJOp, HAaTpWil, KaJlWil, MarHud, KaJblHid,
ATFOMUHHH, KEJe30)
CIIOKHBIX BEIIECTB, B TOM UYHCJIE€ HX BOJHBIX
pactBopoB  (BOJa, aMMHaK, XJOPOBOIOPOI,
CEPOBOJIOPO, OKCHUJIBI ¥ THUIPOKCH]IBI METAIIIOB |—
A rpymm, amromunus, meau (1), munaka, xenesa (11
9.2 u 1), okeuawr yroepona (I u 1V), xpemuus (1V),

azota u ¢ochopa (Il u V), ceper (IV u VI),
CepHHUCTas,  CepHas,  a30THUCTas,  a30THasd,
(dbocdopnas, yroabHas, KpeMHHEBAsE KUCIOTA U UX

COJIN)




MIPOTHO3UPOBaTh M XapaKTEpU30BaThb CBOMCTBA

BCIICCTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHMU:I,

9.3 MPUMECHCHHE BEIIECTB B 3aBUCUMOCTH OT WX
CBOMCTB, BO3MOKHOCTbh MPOTEKAaHUS XUMHUYECKUX
MIPEBPALICHUI B PA3TUYHBIX YCIOBUSIX
10 YMeHHe COCTaBISATh MOJICKYJISIDHBIE U HOHHBIC
ypaBHEHUS peakiuii, B TOM YHUCIIE:
10.1 peaKkIMHMOHHOr000OMEeHa
10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTEIIbHBIXPEAKIIU T
WJUTIOCTPUPYIOLINX XUMHUYECKHE CBOICTBa
10.3 W3YYEHHBIX KJIAaccOB (TPYI) HEOPraHUYECKUX
BEIIIECTB
104 MOJTBEPKIAIOUINX TCHETHUECKYI0 B3aUMOCBS3b
' MEX1Yy HUMH
11 Y MEHUEBBIUUCIATH (TIPOBOIUTHPACUETHI):
OTHOCUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO
111 MAcCChl BEIIECTB, MAaCCOBYIO MO XHWMHYECKOIrO
JJIEMEHTa B COCTUHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
10 ypaBHEHUSM XUMHUYECKHX PEAKIIUN U HAXOIUTh
114 KOJIMYECTBO BEIMIECTBA, 00BEM U MacCcy peareHTOB
WJTH TIPOJTYKTOB PEaKIIUN
12 Bnanenue (3HaHHEOCHOB):
OCHOBHBIMH  METOJaMH HAy4YHOTO TIO3HAHHS
(Habmonienue, U3MEpeHue, 9KCIEPUMEHT,
12.1 MOJIETUPOBAaHUE) TIPU U3YYEHUU BEIIECTB U
XUMHYECKHUX SIBJICHH;, yMeHHE C(HOpMYIHpPOBATH
POOJIEMY | MTPEIUIOKUTE TYTH €€ perIeHus
0e3omacHOi paboThl C XMMHUYECKUMH BEIIECTBAMH,
12.2 XUMHAYECKOH  Tocyao W J1abopaTOpHBIM
obopymoBaHuEM
193 MpaBHJIaMu 6e301macHoro oOpareHus c

BCIICCTBAMH, HCIIOJIB3YCMbIMU B HOBCGI[HGBHOﬁ




13

13.1

13.2

13.3

KH3HU, nmpaBujiaMunu IIOBCACHUA B Oeiaax
cOepexeHUsI 30POBbS U OKPYIKAIOIIEH PUPOTHOM
Cpelbl; [IOHUMaHUe Bpena (omacHocTH)
BO3JICHCTBUS HA )KUBBIC OPTaHU3MBI OIIPEICIEHHBIX
BELIECTB, croco6oB YMEHbILIEHUS u

MpEaAOTBpaAllICHUA UX BPEAHOT'O BOSI[CﬁCTBPIH

Hammaue MMPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUS U
OCYHICCTBJICHHUA CJICAYIOUX XHUMHUYCCKUX

OKCIICPUMCHTOB!

U3ydeHHEe U onucaHue (PU3UYECKHX CBOWCTB
BEIICCTB, O3HAKOMJICHHEC C (U3HYSCKUMH H
XUMHYECKUMHU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIINE MIPU3HAKU MPOTEKAHUS

XUMHNYCCKHUX peaKI_II/Iﬁ
I/ISYIICHI/IGCHOCO6OBpa3HCHCHHHCMeCGﬁ

IMOJIYy4YCHHE KHUCIO0pOoAa W HU3YUYCHUC €TI0 CBOfICTB;
IMOJIy4deHHE BOAOpPOJa U H3YUYCHHE CTO CBOﬁCTB;
MOJYUYCHHEC YIJICKHUCIOIrO0 Tra3da W HU3Yy4YCHUE Cro
CBOﬁCTB; MOJIYYCHHUEC aMMHaKa W H3YUCHUC Cro

CBOWCTB

13.4

13.5

IIPUTOTOBJIEHHE PACTBOPOB C  OMNPEAEIEHHOM

MacCOBOM J10JIel PaCTBOPEHHOTO BEILIECTBA

pUMEHEHUE WHIUKATOPOB (makmyca,
METUJIOPaHIKa u dbenondranenna) TUTSt
OmpesieNieHUs] XapakTepa Cpeasl B pacTBOpax

KHUCJIOT U IIejI0Uen

13.6

MCCIICIOBAHUE U OMTUCAHNE CBOWCTB HEOPTAaHMUECKIX
BEIIECTB  PA3IMYHBIX  KIIACCOB; U3yYeHHUE
BSaHMO}IeﬁCTBHﬂ KHUCJIOT C METalZlaMH, OKCHUIaMH
METaUIOB, PACTBOPHMBIMA W  HEPAaCTBOPUMBIMHU
OCHOBAHHAMU, COJISIMU; ITOJTYUCHUEC HEPACTBOPUMBIX
OCHOBaHHIi; BBITECHEHHE OHOTO MeTajlia JPyrHM
U3 pacTBOpa COJH; MCCIeloBaHHE aM(pOTEPHBIX

CBOICTB TUAPOKCUAOB aJTIOMUHUS U IUHKA




13.7

13.8

pELIEHHE SKCIEPUMEHTAIBHBIX 3aJay [0 TEMaM:
«OcHOBHBIE KJ1aCCHI HEOPraHUYECKUX
COCIIMTHEHUI; «DNEKTPOTUTHYECKAS
Iucconuanusay; «BakHeWmue HeMETalulbl M HX
coenHEeHMA», «BaxHeilmme MeTamiasl W HUX

COCOUHCHUA»

XUMHAYECKHE OSKCIIEPUMEHTHI, HIUTFOCTPHPYIOIIUE
MPU3HAKK MTPOTEKAHUS PEAKIMii HOHHOTO OOMEHa,
KayeCTBEHHBIC PEaKIMU Ha MPUCYTCTBYIOIIUE B
BOJIHBIX pAcTBOpax HOHBL XJIOPHI-, OpOMWUI-,
uonun-, cynbdart-, ocdar-, kapdboHaT-, CUIUKAT-
AQHWOHBI, THJIPOKCHJ-UOHBI, KAaTHOHBI AMMOHWUS,
MarHusi, KajbllMs, aJOMHHHS, deneza (2+) wu

xkenesa (3+), menu (2+), nuHKa
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YmMmenue:

14.1

MIPENICTABIATh PE3YyIbTAaThl IKCIIEPUMEHTA B (hopme
BBIBOJIOB, JIOKa3aTelbCTB, IpaUKoOB M TaOIUIl U

BBIABJIATH OMIIMPUYCCKHUE 3aKOHOMCPHOCTH

14.2

yCTaHaBIIMBaTh CBSI3H MEXIY peasbHO
HaOJI0laéMbIMM ~ XMMHMUYECKUMHU  SIBICHUSAMH U
mpoueccamMy, NPOUCXOASAIIMMHA B Makpo- U
MUKpPOMHpE, OOBSICHITh NMPUUMHBI MHOTO0OpPa3us

BCIICCTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHWHU

Kon

11

IIpoBepsieMblii3jIeMeHTCOAEPKAHNUS

HepBOHa‘laJ'IBHBIGXI/IMI/I‘ICCKI/ICHOHSITI/IH

Yucrtsie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

1.3

ATOoMBI U MOJICKYIJIBI. Xumudeckue diaeMEHTBHL. CHMBOJIBI XUMHYCCKHX
9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

XumMuueckas Q)opMyna. BaneHTHOCT, aTOMOB XHMMHUYECKHX DJIEMEHTOB.

CreneHbOKUCIICHUS

14

3aK0oH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAas aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJIsSIpHAsA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTAa

B COCAUMHCHUU

1.5

1.6

KonuuectBo BemectBa. Moinb. MonsipHass macca. MosisipHbIii 00bEM Ta30B.
B3anmocBsI3p KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
Ouznyeckue U XMMHUECKUE SIBICHUS. XUMHUUYECKasi peakius U e€ MpU3HAKH.

3aKOHCOXpaHeHI/IHMaCCBIBeH_IeCTB. XI/IMI/I‘IGCKI/IeypaBHCHI/IH

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonﬂqecxaﬂ CHUCTEMAa XHUMHYCCKHX OJICMCHTOB

J.U. MenneneeBa. CTpoeHHeaTOMOB

2.1

[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XMMHYECKHMX DJIEMEHTOB
.M. Menneneesa. Ilepuoasl u rpynmbl. PU3HYECKU CMBICI MOPSAIKOBOIO

HOMEpa, HOMEPOB NEepHUOa U FPYMIIbI AJIEMEHTa

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnekrponsl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aToMoB TMepBbIX 20 XHMHYECKHUX DJIEMEHTOB

[Tepnonnueckoit cucremst J1.11. MeHeneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUM CBOMCTB XMMHUUCCKHX DJIEMCHTOB MEPBBIX TpéX
NnepuoaoB, Kajus, KaJlbIUA (pa;u/lyca aTOMOB, JJICKTPOOTPULIATCIIBHOCTH,
MECTANIMYCCKUX HW HEMECTAIIIMYCCKHUX CBOﬁCTB) n Hux CO@}II/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJICMCHTOB B HepI/IOI[I/I‘{CCKOﬁ CHUCTEME U

CTPOCHUEM HUX ATOMOB

3.1

CrpoeHnueserniecTBa
Xumuueckass cBs3b. KoBaneHTHas (MOJisipHAsT W HEMOJIApHAs) CBS3b.
DNeKTPOOTPUIIATEILHOCTh ~ XMUMHUYECKHX  dJeMeHTOB. VOHHas  CBS3b.

MeraminueckasicBs3b




3.2

Tunel KpUCTAINIMYECKUX PEIETOK (aTOMHAasl, HOHHAsA, MeETaInyecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEMIETKH U BHUA

XUMHUYECKOH CBI3U

4.1

4.2

Baxwneline npeacraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. Meramis 1 HUXCOCOAUHECHU A

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOoTepHBIC) u
Hecosieo0pa3yrome; OCHOBaHHM (IIENIOYM W HEPacTBOPUMBIC OCHOBaHUS),
KHUCIOT (KUCIIOpOJCOAepkKae U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX )

dusnyeckue M XHUMHUYECKHE CBOMCTBaA IMPOCTBIX BCHICCTB-HCMCTAJJIOB:

BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

4.4

duznyeckre ¥ XUMHYECKHE CBOMCTBA IMPOCTBhIX BEIICCTB-MCETAJJIOB: JIMTHUA,
HaTpus, Kajius, Mar”Hus n KajJabnus, AJIIOMHHHA, Kee3a.

DNEKTPOXUMHUECKUUPS AHATIPSKECHUIMETAIIIOB

dusnyeckne U XUMUIECKHE CBOMCTBA BOAOPOIHBIX COCI[I/IHGHI/II‘/'I HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

dusnyeckrue U XMMHUYECKHE CBOMCTBA OKcHIOB HemetainioB: cepsl (1V, VI),
azora(ll, 1V, V), docdhopa(lll, V), yraepoma(ll, 1V), xpemuus(IV).

[TonyyeHneokcn10BHEMETAIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: mertawioB IA-IIA rpynn, munka, meau(ll) u

xenesza(ll, 111).ITonydeHnEOKCHIOBMETAILIOB

XUMHUECKUE CBOMCTBA OCHOBAHUHN U aM(OTEPHBIX THIPOKCUIOB (Ha MpUMepe
THIPOKCUIOB ~ QJIOMHMHHUSA, JKene3a, LMHKa). llomyuyeHueocHoBaHUN U
aM(OTEPHBIXTUIPOKCH]IOB

OOmre XMMHUYECKHE CBOWCTBA KUCIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOAHOIM,
CEpHUCTOM, CepHOM, a30THOH, (hochopHOl, KpeMHHEBOM, yroinbHOU. OcoObie
XUMHUYECKHE CBOMCTBA KOHIIECHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyuenune xkucaor

OOme xuMu4eckre cBoiicTBa cpenux coieil. [lomydyenueconeit

[Tonyyenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJa, aMMHaKa,

YTIIEKHCIIOTO Ta3a B JIAbopaTopuu
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[Tonyyenue amMmmuaka, CEpHOM M A30THOM KHUCJIOT B MPOMBIILICHHOCTH.

OO0111ecocoObINMOTYYeHUIMETAIIIOB




4.12

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HCOPTaHUYCCKUX COC,HI/IHGHI/Iﬁ

XUMHUYECKUEpEaKIUU

5.1

Knaccuukanus XuMHUECKUX peakiuii Mo pa3IudHbIM IPU3HAKAM: 110 YUCITY U
COCTaBY YUYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mo

M3MEHEHHIO CTEIICHEH OKHMCICHUS XUMHUUYECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TernoBoit >ppeKT XUMHUYECKOH peakiuH, TEPMOXHMHUYECKHUE YpaBHEHHUS.
DK30- ¥ 9HI0TEPMUYECKUE PeakuH. TepMOXUMHUIECKNE YpaBHEHUS
OKHCIUTENEHOBOCCTAHOBUTENBHBIC peakunu. OKUCIUTENN 1 BOCCTAHOBHUTEIH.
ITpouecchlokucIeHHs " BOCCTAHOBJICHHUSI.
DNEeKTPOHHBIH0ATAHCOKUCIUTEIbHOBOCCTAHOBUTEIbHONPEAKLIUU

Teopust snekTponuTrdeckoi aucconnanuy. KatnoHsl, aHHOHBI. DJIEKTPOIHUTHI
U HE3NEeKTPOJUThI. CUIIbHBIC U Cl1a0ble 31eKTPOIUThl. CTeNeHbANCCOLNALH

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAHHA peaKI_II/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIINN

XHUMHS ¥ OKpyXkaromasicpena

6.1

BemecrBa m Marepuansl B IIOBCEJHEBHOM JKHM3HM 4YeloBeKa. besomacHoe
UCIOJIb30BAHUE BELIECTB M XMMUYECKHUX pEaKkUui B jabopatopuu U OBITY.

HepBaHHOMOHII)HpI/IXI/IMI/I‘IeCKI/IXO)KOFaX " OTPABJICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKPYXKAWIIeW cpenbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOAOEMOB), CIIOCOOBI €ro IMpeloTBpaIleHuUs
[IpenensHas nomyctumasi koHueHTpauus BemecTB (IIJK). Ponmp xummn B
pelIEHUH HKOJIOTHYECKUX MpobieM. YcuieHHe NapHUKOBOro >(dexra,

pa3pylieHue 030HOBOTO CIIOS

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢pochopa, yriaeposia, KpeMHHUS U UX COCTUHEHUH B
OBITY, MEIWIIMHE, MPOMBIIUIEHHOCTH W CEIbCKOM Xo3siicTBe. [IpuMeHeHue
METAJUIOB M CIUIABOB (CTallb, YYTYH, IIOPATIOMHHHUH, OpoH3a) B OBITY H
MPOMBIIITIEHHOCTH MX coeMuHeHni. [IoHATHE 0 KOPPO3UH METAIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

[TpupoaHble HMCTOYHMKH YIIIEBOJOPOJOB (Yrojib, HNPUPOAHBIM Ta3, He(Th),

MPOAYKTHI UX MepepaboTKu (OCH3MH), UX POJb B OBITY M MPOMBIIIIIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHS 00 OpPraHM4YCCKHUX BEIICCTBAX KaK O COCAMHCHUAX
yrjaepoaa (MeTaH, 9TaH, OTUJICH, alICTUWICH, 3TAHOJI, INIULICPHUH, YKCYCHAast KI/ICJ'IOTa).
IloHsaTHe 0 OMOJOrHYECKH BaKHBIX BCHICCTBAX: XHUpax, 6em<ax, YrjaeBoaax — v ux

POJIM B ) KU3HU YCIIOBCKA




7 Pacuérsr:
7.1 no(GopMyIaMXUMHUYECKUXCOCAUHEHHH
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 MOXUMHYECKUMYPABHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

« Xumusi: 8- kiacc: 6a30BbIi ypOBEHb: YUEOHUK; 5-€ H3/1aHue, nepepaboTanHoe
["abpuensn O.C., Octpoymos N.T"., CnaakoB C.A. AKIHMOHEpHOE 00IIECTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Skysmart, Mos mikoja






