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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (henepaabHON paboueii mporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIENIMH TpPernojaBaHus ydyeOHOTo mnpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHUH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXKHOCTH IpeaMeTa Ui
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yJibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHUs PeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOW JEATECIBHOCTH OOYyYalolerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHs TJI00aThbHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYUYHON IPaMOTHOCTH 00YyYaIOLIUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWSI K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBieHUs B OOYyYE€HUM XHMMUU OOECHEYMBAIOTCS CleUU(PUKON
COJEpKaHUsl  y4yeOHOro  IpenMeTa, KOTOPBIM  SBISETCS  IE€1aroru4ecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOEHHE OOYyYalOIMMUCS CUCTEMBbl NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPIaHUYECKOM XHMHMHM U HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX I[OHATUHU
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MpOrpaMMbl IO XMMHUU CPOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
IIOHATHN O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO€ 53TU CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl MO IPHUHIMILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoanyeckoro 3akona . . MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HAHMWS PACCMATPUBAKOTCA HA OCHOBE JMIIMPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBIOJIHAS (PYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHS U BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHHUS U MTOJTyUEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. V3yueHne XMMHUM NPOUCXOJUT C NMPUBICYEHWEM 3HAHUU W3
paHee M3YYEHHBIX yueOHbIX MpenmMeroB: «Okpyskatomuit mupy, «buonorus. 57
KJ1Iacchl» U «Pu3nkKa. 7 Kiaacey.

[Ipy wW3yyeHMH XUMHM MPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHMSI, IPAKTHUUECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBIL. 3a71a4a
y4eOHOTr0 MpeaIMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000LIEHNI MHPOBO33PEHUECKOIO XapaKTepa, sI3bIKa HAayKd, B NPHOOIIEHUU K



HAYYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAaHNY U PA3BUTUU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B YUEOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHUs ¢ BEIIECTBAMH B MTOBCEIHEBHOM JKU3HU.

[Ipy M3yyeHMU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (GOpMHpOBaHHE WHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO PELICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJCHHOCTb OOYy4YeHHMs Ha CHCTEMaTHYEeCKOe MpUOOIICHHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJI€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaroIlIero MHUpa, WCIOJB3ysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYIOBOM
NeSITeJIbHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAKOIIEW IPUPOLHOU CPEBL;

— pa3BUTHE MOTHBALMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI W HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmiero oOpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckas popmysa. BareHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOcHUTENbHAs aTOMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIIpHas Macca. MaccoBast J0J1s1 XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCIMHEHU.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BELIECTB. XUMHUYeckHe ypaBHeHUsA. Kiaccudukanus
XUMUYECKUX pPEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOM, MpaBWiIaMu paboThl B Jab0opaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHWS XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
meau (1) mpu HarpeBanuu, B3aumoieicTBre xene3a ¢ pactBopom cosd meau (II),
U3Y4YEHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAaHUE,
BbIMIapMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH ITOBAPEHHOMN
CONMM, HaONIOACHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJIEIeH MOJIEKYII
(I1IapOCTEePKHEBBIX ).

Ba:xkHeilue npeacTaBuTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT u mpocroe
BemecTBo. Haxoxxaenwe kuciaopoga B NOpupoje, (uU3HuUecKue H XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl
NOJIyYeHHUs] KuclopoAa B JabopaTopuu W TIPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxknenue Boaopoaa B IpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10J11 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuUpoie U B KU3HU 4YelloBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpazyromme. Homenknatypa oxcujoB. Dusnueckue U XUMHUECKHUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyX€, MOJTYyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YyYCHHE CBOWCTB KHCIIOPOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (mokapa), 03HaKOMJIEHHE C 00pa3IiaMy OKCHJIOB M OTTMCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3y4YEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3aumoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxxkHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWe OCOOCHHOCTEH pACTBOPEHHUS BEILECTB C Pa3IMUHON
PacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbl[u€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U IENOYEH, N3YUEHNE B3aUMOJECHCTBUS



okcunia meau (II) ¢ pacTtBOpoM cepHOM KUCIOTHI, KUCIOT ¢ METajlaMu, peakiui
HEWUTpaIu3aluy, NOJyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
U. MenaeneeBa. Koporkonepuoanas u JiuMHHonepuoanas ¢popmel [lepuoguueckoi
cucteMbl xumudecknx snemeHToB JI. M. MengeneeBa. Ilepuonbl W Tpymiibl.
@U3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
[Tepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (MoJisipHass M HEMOJSIpHas) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHYECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tpouecchl OKMCIEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
IMAPOKCUIA LHMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYIIECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: HAy4YHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuonuueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHECHUIO CTENEeHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHUIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUYECKHE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOIrO

PaBHOBECHSL.
OKHUCIUTEIPHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OaaHc
OKHUCIIUTENIbHO-BOCCTAHOBUTEIBHOMN peaKiuu. CocraBienue YpaBHEHHI

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUii €  HWCHOJB30BAHHMEM  METONa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuy noHHOr0 oOMeHa. Y cioBus MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakumid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THApONIM3E CONEn.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJAHOCTHU
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OINBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAaKIHMil (FOpEHUEe, pPEeaKIUu pas3lIoKEeHUs,
COCUHEHMsI), pAaclO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanbl U MX coeiMHEeHUS

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uiesnodamu). XuopoBojopox. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA. BaxkHeNIIME XJIOPUIbI U UX HAXOXKIECHUE B
IPUPOJE.

Oo6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IPOMBIIIJIEHHOTO croco0a MOJIy4eHHsI CepHOMl KucioThl. llpuMeHeHue cepHoM
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(haT-HuOH.
Haxoxnenue ceppl M €€ COeNMHEHUM B IpuUpoae. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaloIllel Cpellbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MIPEIOTBPALICHHUS.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKUCICHHMs. A30T, pacOpOCTPaHEHHE B MPUPOJIE,
bu3nYecKue U XUMHIeCKUe CBoicTBa. KpyroBopot azora B nmpupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUe U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJNydYeHHe, (QU3NYECKHUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHruE HUTPATOB U COJIE aMMOHHMSI B KaU€CTBE MUHEPATIbHBIX YI00pEHUM.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOWUCTBA, MOJyUYCHUE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATIBHBIX yI00PEHUI.

Oo6mast xapaktepuctuka 3meMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTETICHU OKUCJICHUS. Y TJIEPO/I, AJTIOTPOIHbIE MOIU(PUKALIIH,
pacrpocTpaHeHue B npupoje, Gu3n4eckue U XUMHUYECKUE CBOMCTBA. ACOpOIus.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKUE CBOWCTBa, JICWCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJyYe€HUE U
pUMEHEHUe. DKOJIOTHYECKUe MpoOJIeMbl, CBsI3aHHbIE ¢ OKcuaoMm yriepona (IV),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTa U €€ COoiM, WX (PU3NYeCKHe W XHWMHYECKHE CBOWCTBA, MOJYYCHHE WU
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIUHE, TPOMBIIIJICHHOCTH M CETbCKOM XO35UCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOIYKTHl WX TmepepaboTku (OCH3WH), UX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBoJax — U ux
ponM B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYECKUX W
HEOPTaHWYECKUX COCTMHCHHUM.

KpemHnmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNyYCHHE W
npumeHenue. CoenuHenus KpeMHus B npupojie. Oo1mume npencraBieHus 00 OKCuIe
kpemuus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MPOMBINIUICHHOCTH. BakHEHIHe cTpoHWTeNbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3I0B HEOPTAaHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB



UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKre M XUMHYECKHE CBONCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO HMCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJACHUE ITPU3HAKa €€
MpOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U pocopHbIX yAOOpEeHUH, NOoIyyeHHe, coOupaHue, paclo3HaBaHUE U H3yUEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH W HU3yYEHHE MPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HM3y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pEmETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJacopOlMU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM IHIPOTHBOTras3a, IOJIyYEHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEH CHUIMKATHOM HPOMBILUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a/4ad MO0 TeMe «BakHeWlne HeMeTaulbl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEImETKAa.  DJIEKTPOXUMUYECKUU  psij
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METaIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
THUAPOKCUIBI HaTpusi W Kanus. llprMeHeHue IIEeNOYHbIX METAJIOB M HX
COEJIMHEHUMH.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJdbLUH: TOJOXKEHUE B
[lepnognueckon cucreMe xuMudeckux 3nemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJeHne B npupoje. Pu3ndeckue 1 XUMUYECKHE CBOWCTBA MarHus U



KaJibI[usl. BaxkHeiiine coeJuHeHUs! KanbIus (OKCUI, TUAPOKCUI, o). ZKECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIAa U THAPOKCHIA
AJIFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MennaeneeBa, CTpOEHHE aTOMa, HaXOXKJIeHUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U con xkenesa (11) u xemnesa
(III), ux coctaB, CBOWCTBA U MOJTYYECHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI HAa MOHBI: MarHUs, KaJIbIMs, aJTFOMAHMS, [TUHKA, skenne3a (1)
u xenesa (II), menu (II), HaOmromeHWE W OMHMCAHWE MPOIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUJIPOKCHAA IIMHKA, PEIICHUE DKCIEPUMEHTAIbHBIX 3a/1ad 1o Teme «BaxHeliue
METaJIJIbl U UX COCAUHCHUSD.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBasi momoinb npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpalus BemecTB, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MPU HM3YYEHHM XUMUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONB30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIyIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHUBHBIX LICHHOCTHBIX OpHEHTALMM U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAay4YHOMY HAcCJeIHUI0, MOHUMAHMS 3HAYEHUS XUMUYECKOM HAyKW B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpamaaHCKOro BOCIIUTAHUSA:

NPEACTABICHUS O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOILIECTBEHHO
M0JIE3HOM, y4eOHOMCCIIEJ0BATEIBCKOM, TBOPUECKON U IPYTHX BUIaX AEITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESITEIBHOCTH TPHU BBINOJIHEHUU
y4eOHbIX, IMO3HABATENIbHBIX 3374, BBINOJIHEHUH XWMHYECKHX SKCIEPUMEHTOB,
CO3/1aHUU Y4YE€OHBIX IPOEKTOB, CTPEMJICHHSI K B3aMOIIOHUMAaHHIO U B3aUMOIIOMOIIH
B IIpoliecce 3TOM yueOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TIOCTYNKU CBOMX TOBApHILEW C MO3WIUU HPABCTBEHHBIX U IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUI OCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SIX YEIIOBEKAa C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHMM IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX IMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4YEOHBIMU TEKCTaMM, CIPABOYHOU



JUTEPATYpPOH, JOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH COONIOJICHUSI MpaBuil O€30MacHOCTH MpH  OOpalieHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOXKEHHE K TPYAY U pe3ybTaTaM TPYI0BOM AESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJIMBUAYAJIbHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GbU3MYECKOMY U TCHUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOACHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTeW HX PEIICHHS MOCPEICTBOM METOJIOB XHUMMH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS O0IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JpPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BBIOMPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTAa), XHMHYecKas GopMmylia W ypaBHEHHE
XUMHYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3HI 110 TIPOBEPKE
MPAaBWIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPEYMBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIe METOJbl U 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a60paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJly4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEAJIaracMbI€ B YCIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XHUMHUS», BB
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU Ah(EKT peakiinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(poreHTHAsI KOHIIGHTPAIUsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmysiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHass M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIcH [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnodouHas noarpymnna (b-rpynmna)», manbsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xuMmuueckux snementoB JI. .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011Iee YUCiIo SJIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3INYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOT0 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIi, EeCTECTBEHHO-HAyYHbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJICIMPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPABUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00PaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Bomopoa M KHCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (PeHONPTAICHH, METUIOPAHK

U IpyTHE).

K xoHIiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIPHBI  00BEM,  pacTBOp,  BJIEKTPOJHMTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTajuInyecKas ), KpucTaInyeckas peneéTka, Koppo3us METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEaKUWH, MPEAEIbHO JOMYCTUMAas KOHLIEHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuarh TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie ¥ OOdbIIME TMEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHEHUH B Mpejenax MajblX NEPUOJIOB U
IJIaBHBIX TNOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
IPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKINA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO 3jeMeHTa 1o ¢GopMmyse COEeIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
o0opyJ0BaHMEM, a TaKXKe IMpaBuia oOpalleHuss C BEHIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yrieKHcIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMNBITHBIM IMYyTEM XJIOPHUI-, OpPOMUI-, UOIU-,
kapbonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B BOJIHBIX
pacTBOpax HEOPTraHUIECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIU MBICIIUTEILHOM IEATeTbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, 0000ITICHNEe, CHCTEMAaTH3aIINIO, BBISBIICHUE IPUUYUHHO-
CJICICTBEHHBIX CBSI3€H — JIJI U3YYCHHS CBOWMCTB BEIECTB M XMMHUYECKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAaHUS — HaOIIOICHHE,
U3MEpEeHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbIM U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dekTpoHHbIE (LM (POBbHIE)
n/n TeM MPOrpaMMbl Bcero Kontpoanusre Tpakrieckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHasi 0071aCTh
L1 €CTECTBO3HAHUS U 5 ) bubmuoreka [{OK
MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BeitecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
’1 Bosnyx. Kucnopon. [lonsatne 6 bubmmnoreka HOK
00 okcHgax https://m.edsoo.ru/7f41837¢c
9 Bognopon.Ilonsarue o kucimorax g 1 bubmuoteka [IOK
A COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsitue 06 5 ] 1 but6mmoreka [IOK
OCHOBAHMUSAX https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJIACCHI 1 | 1 but6mmorekxa [IOK
HEOPraHWYECKUX COETMHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pasznea 3. [lepuoguyeckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1emMeHToB /[. U. MenaesneeBa. CTpoeHue aTOMOB.
XumMnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIuu



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

[Tepuonnueckuii 3aKOH U

31 [Tepuoanueckas cucrema - bubnunorexa LIOK
' XHMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CtpoeHne aToma
XUMHUYECKAS CBA3b.
bubnunorexa LIOK
32 OKUCIUTEILHO- 8
https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKIINH
bubnunoreka LIOK
nu 15
TOTO Mo pasiey https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMms 3 buGnuorexa LIOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchl
Paznein 1. BeniecTBO 1 XUMHUYeCKHE PeaKIUU
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 | Bbu6moteka [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. ? 1 1 bubmmoreka [JOK
' XHUMHUUYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 ) bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 aneMeHToB VIA nnbl. Cepa u eé 6 bubmmorexa LIOK
) TPYTIRL L€p https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
23 aneMeHTOB VA-rpymisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mias XxapakTeprucTUKa XUMHIECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
' N by ' pol https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHEHUSI
Hroro no pazneny 25



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

Paszgea 3. MeTauibl M HX COeTUHEHUA

bub6nmoreka [IOK
A i 4
3 Obmpae croficTBa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7| 1
3 aKHEUIIe MeTaJUIBI U UX COeIUHCHUS 6 hitps://m.cdsoo.ru/7f4 12636
Uroro no pazueny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa LIOK
' B p https://m.edsoo.ru/7f41a636
Uroro no pazueny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudgposbie
Tema ypoka Koutpoasubie IIpakTuueckue A p
n/n Bcero u3ydyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl

1 IIpeamer xumun. Ponb xumun B 1 bu6nunorexa LIOK
’KM3HM YesoBeKa. Teia u BelecTra https://m.edsoo.ru/ff0d210c

) [lonsTre o MeToax MO3HAHUS B 1 bubnunoreka LIOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia

3 paboThl B 1a00OpaTOPUU U IPUEMBI i bubmuoreka [IOK
oOparieHust ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000py0BaHHEM)

4 Uucteie BemecTBa U cMech. CIocoObl | bubnmorexa LIOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas paGora Ne 2

5 «Pazgenenue cmecelt (Ha mpumepe 1 bubmmorexa [IOK

a . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU MOBAPEHHOM COJIN)»
bubnmnoreka LIOK
6 ATOMBI 1 MOJICKYJIBI 1
y https://m.edsoo.ru/ff0d2a6c

7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmorekxa [IOK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U COXHBIE BEIIECTBA 1 bubmorexa [IOK

P B https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunoreka LIOK

10 X e . Bane
mMmeckas Gopuysia. BanenTrocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX 3JIEMEHTOB
1 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 10715 XUMHAYECKOrO bubmuorexa [IOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecTBa. Moib. bubnunoreka LIOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubnuoreka [{OK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpOTEKaHUS bubnnorexa [JOK
XUMHUUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHHUs MaCcChl BEIIECTB. bubmuoreka [IOK
XHWMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brerauciienus konmmdecTBa, MacChl
17 BEIECTBA 110 YPABHEHUSIM bubmorexa HOK
= yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUN
Krnaccudukanus XuMuueckux
18 eaKuui (COeAMHEHNUS, PA3JI0KEHUS bubmmorexa LIOK
beaxtl A ds ’ https://m.edsoo.ru/ff0d3f34
3aMeINIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne U Bubmmorexa [IOK
' B https://m.edsoo.ru/ff0d40c4
cHucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BerecTBa U XUMHUYECKUE PEAKLIUI)

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kucimopong — anemMeHT u bubmorexa HOK
AYXS. oA https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKknue U XUMHUUECKHUE CBOMCTBA
22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
POAa (peaith . https:/m.edsoo.ru/f0d4614
ropenue). [lonsarue 06 okcumax
CriocoOslI MoTy4eHus KUCI0po/ia B
23 71a00paTOPHUH U IIPOMBIIIIECHHOCTH bubmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKkuu, MOHSITHE O bubnnoreka [JOK
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYECKUX PEAKITUIX
TomnuBo (HedTh, yroiab U METaH).
25 3ar ;13He1§1/1e¢1;03 yxa CITOCOOBI lro bubmorexa HOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOupanue bubmmorera OK
y p . https://m.edsoo.ru/ff0d4ae2
KHUCJIOPOJIa, U3YUEHHUE €r0 CBOMCTBY
7 Bonopon — snemeHT u npocroe bubmuoreka [IOK
BelecTBO. HaxoxxaeHnue B nmpupojie https://m.edsoo.ru/ff0d4dd0
73 dOu3nuecKkue U XUMUYCCKHE CBOMCTBA bu6nunorexa LIOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnmorexa LIOK
29 IlonsiTHE O KMCIIOTaX U COJIIX
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHust BOAOPOa B bubmuoreka [IOK

naboparopun

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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[IpakTuyeckas padora Ne 4 o Teme

bubnunoreka LIOK

31 «ITonyuenne u cobnpanue Bogopoia
Y onp HOPOAS, https:/m.edsoo.ru/f0d4£42
HU3y4YECHHUE €r0 CBOMCTBY
1 ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucnenus 06béMa, KoaudecTra
33 BEIIECTBA ra3a I10 €ro U3BECTHOM bubmmorexa [TOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEILECTBA WIIU 00BEMY
Brrunciienus 00EMOB ra30B 110
34 aBHCHMIO PEaKI[Md Ha OCHOBE bubmorexa HOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstue 06 bubmuoreka [{OK
AHIAUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBoputens.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
IIpakTuyeckas pabora Ne 5 o Teme
18 «IIpuroroBiieHrE pacTBOPOB C bu6muoreka [JOK
ONpeAcIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponbHas padora Ne2 o reme bu6muoreka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCUpUKaIUs, bubnunoreka LIOK

HOMEHKJIAaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubnunoreka LIOK

41 KHUCJIOTHBIX, OCHOBHBIX U
https://m.edsoo.ru/ff0d664e
aM(OTEepHBIX OKCHUJIOB
4 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [Tony4yeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kimaccudukarms, bubnunoreka LIOK
HOMEHKJaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue n XMMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéBI;) T10JI q)eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC bubmmorexa [IOK
. y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
IIpakTryeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 337a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACChI HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMU HEOPTraHUYECKUX Bubmmorexa [IOK
. P https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KonrtponbHast padora Ne3 o reme
| bubnmnoreka LIOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

[TepBbie MOMBITKY KIACCH(PUKAITUN

bubnunoreka LIOK

51 XHMHUYECKHX dJIeMeHTOB. IloHsaTHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
57 [lepuoaunueckas cucrema Bbu6mumotexa [JOK
XUMHYECKUX 3eMeHTOB [I. U. https://m.edsoo.ru/00ada52c
Menneneesa
53 Ilepmoapl, rpyInbl, IIOATPYIIIEI Bubmorexa HOK
P > TPYTIIBL TIOAPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00010UeK
. bubmuoreka [{OK
55 aTOMOB 3J1eMeHTOB [leprnoanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menaeneena
XapakTepucTuKa XUMHYECKOTrO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubmuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmuoreka [JOK
N. MenaeneeB — y4€Hbli, I1€1aror 1 https://m.edsoo.ru/00ada96e
rpaKJaHUuH
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB
but6mmoreka [IOK
58 XUMUYECKHUX DJIEMEHTOB/
N https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
bubnuoteka [JOK
59 HNonnas xumuueckas CBsi3b a

https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

60 KoBaneHnTHast nosnsipHasi XuMH4YEeCKas 1 Bbu6mmoteka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenonsipuas 1 bubnmnoreka HOK
XMMHYECKAs CBSI3b https://m.edsoo.ru/00adaab9
bub6nmoreka [IOK
62 Creneup oxkucneris ! https://m.edsocL).Iru/OOadae28
63 OKHCIUTEITbHO-BOCCTAHOBUTEIbHBIC 1 bu6nmorexa LIOK
peakuu https://m.edsoo.ru/00adb076
bu6nunorexa LIOK
64 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 https://m.edsocl)_.[ru/OOadbO76
KonTponbHas padora Ne4 110 Teme
65 «CTpf))eHI/Ie aT(I))Ma. XI/IJ:/II/IquKa;I 1 bubmmorexa [IOK
https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepsHblil ypok. O6001eHue u | bubmmnoreka HOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O60011eHue u | bubmuoteka [IOK
cucTeMaTu3alus 3HaHui https://m.edso0.ru/00ad9cb2
68 PezepBHblit ypok. O0001IeHNE U 1 bubmuoreka [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
JlaTa
uudgposbie
Ne i/ Tema ypoka KoHTposbHBI IIpakTH4yeckn H3Yy4YeHH
Bcero o0pa3oBaTe/ibHbIE
e padoThI e padoThl A
pecypcsbl
[leproanueckuii 3aK0H.
bu6mmoreka [IOK
[Tepuoauueckas cucrema
1 1 https://m.edso0o.ru/00adb59
XHMHUYECKUX djieMeHToR /1. U. .
Menneneesa -
3aKOHOMEPHOCTH B U3MEHEHUHU bubnuorexa [JOK
2 CBOMCTB XMMUYECKHUX IJIEMEHTOB 1 https://m.edso0o.ru/00adb6b
MEPBBIX TPEX MEPUOOB 6
bu6mmoreka [IOK
Knaccudukanus 1 HoMeHKIaTypa
3 1 https://m.edsoo.ru/00adb7e
HEOPraHUYECKHX BEIECTB 5
. bu6mmoreka [IOK
Buabl XuMu4eckoil CBS3HM U TUIIBI
4 . 1 https://m.edsoo.ru/00adbac
KPUCTAJUTMYECKUX PEHIETOK P
KontponsHast padora Nel mo reme
5 «IToBTOpenue u yroybnenue | |
3HaHUI OCHOBHBIX Pa3/eiIOB Kypca
8 Kiracca»
bubmuorexa [JOK
Knaccudukamnms xumuaecknx
6 . 1 https://m.edsoo.ru/00adbcb
peakuuii o pa3IuyHbIM MPU3HAKAM 0
[ToHsiTHE O CKOPOCTH XUMHYECKOM bubnnoreka [HOK
7 peakuuu. [IoHsITHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/00adbe9
TETCPOrCHHBIX PCAKIIMIX a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

TlonsaTue o XUMHUYECKOM

3a1a4»

paBHOBecuH. DAKTOPHI, BIUSIOIINE bubnmoreka [JOK
8 Ha CKOPOCTh XMMHUYECKOMN peaKinu https://m.edso0o.ru/00adc28
Y TIOJIO’KEHUE XUMUYECKOTO c
paBHOBECHS
OKucCIUTEeNbHO- bubmuorexa [JOK
9
BOCCTAaHOBHUTEJbHBIEC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHUECKON bubnuoreka [IOK
10 nuccoruanuu. CUabHbIC U clla0bie https://m.edsoo.ru/00adcd6
AIICKTPOJIUTHI 8
bubmuorexa [JOK
11 HonHbIe ypaBHEHHS peakuui https://m.edsoo.ru/00add44
8
XUMHUYECKUE CBOMCTBA KUCIIOT U
. . bubnuotexa [JOK
OCHOBaHUU B CBETE MPEICTABICHHIA
12 . https://m.edsoo.ru/00add5d
00 3IEKTPOTUTHUECKON g
JTHACCOLMALUN B
XUMUYECKHE CBOMCTBA COJIEH B bu6mmoreka [IOK
13 CBeTe NpeCTaBIeHU 00 https://m.edsoo.ru/00add8b
ANEKTPOIIUTUIECKON TUCCOIIUAIIUU 2
bu6mmorexa [IOK
14 [TonsTHe 0 runponuse conen https://m.edsoo.ru/00add9d
4
bu6mmorexa [IOK
O0600611eHre U cucTeMaTH3alus
15 . https://m.edsoo.ru/00addd1
3HAHUU
2
[TpakTuueckast paborta No 1.
P P bubnmoreka [JOK
16 «Pemenne 3xkcriepuMeHTaIbHbIX

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



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

KontponsHas padora Ne2 o reme

bu6mmoreka [IOK
«ONeKTpoIuTHYeCcKast
17 https://m.edsoo.ru/00addec
aucconuanus. XUMHYECKue 0
peaKkiuu B pacTBOPAX» B
OO1m1ast XxapaKTepUCTHKA TaJIOTSHOB.
18 XI/IMquCKPHe CBEﬁCTBa Ha IpUMEPE bubmorexa LIOK
pUMEP https://m.edsoo.ru/00addfe2
XJiopa
XnopoBogopo. ColisiHast KUCTIOTA, bubnnoreka [JOK
19 XUMHYECKHUE CBOMCTBA, MOJyYEHUE, https://m.edsoo.ru/00ade10
NpUMEHEHHE 4
[IpakTuueckas padora Ne 2 o Teme bubnuorexa [JOK
20 «ITomydeHnne consiHON KUCIOTHI, https://m.edsoo.ru/00ade34
u3ydeHue e€ CBOWCTBY 8
Brrunciienus 1o ypaBHEeHUSIM bubnuotexa [JOK
21 XUMUYECKUX PEAKLUHN, €CIIH OIUH https://m.edsoo.ru/00ade48
U3 PEareHToB JlaH B U30BITKE 8
bu6mmoreka [IOK
OO1as xapakTeprCcTUKa SJIEMEHTOB
22 https://m.edsoo.ru/00ade64
VIA-rpynmnbt .
AnnoTponHbie MOIU(UKALIUN CEPHI.
P d . P bubnmoreka [JOK
Haxoxnenue cepol u eé
23 . https://m.edsoo.ru/00ade64
COEIMHEHUH B IPUPOJE. .
XUMHYECKUE CBOMCTBA CEPBI B
CepoBoopo/1, CTpOeHHUe, bubnmnoreka [JOK
24 ¢bu3znueckre u XuMHYEeCKHe https://m.edsoo.ru/00ade80
CBOMCTBA 2
Oxkcunbl cepbl. CepHasi KHCIIOTA, bubnnorexka [HOK
25 ¢busnvecKkue 1 XUMHYECKHE https://m.edsoo.ru/00adea2

CBOMCTBA, IPUMEHEHUE

8



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHYECKUE PEAKLIUH, JICKAILNE B
OCHOBE ITPOMBILIJIEHHOT'O cr1ocoba
IIOJIy4YEHUSI CEPHON KUCIIOTHI.

bubmuoreka [JOK

26
XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaIOIIeH cpebl
COCJIMHEHUSIMU CEPBI

7 Brrunciienue MaccoBoit 1011 bu6mmoreka [IOK
BBIXOJ1a IPOAYKTA pEAKIUU https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprCcTUKa SJICMCHTOB
VA-rpynmnsl. A30T,

28 acIpocTpaHEHHUE B IPUPOJIE bubmorexa LHOK
pacipoctp PHPOZE, https://m.edsoo.ru/00adeea6
(hbU3UYECKHEe U XUMHUYECKUE
CBOICTBA
AMMuak, ero puznueckue u

. bubnuotexa [JOK
29 XUMHYECKHE CBOMCTBA, MOTyYCHUE
https://m.edsoo.ru/00adf004
Y TIpUMEHEHNE
ITpakTryeckas pabora Ne 3 o Teme
30 «ITonmydyenne aMmmuaka, u3yueHue bubmorexa HOK
Y . 1Y https://m.edsoo.ru/00adf180
€ro CBOMCTBY

31 A3oTHas KHUCI0Ta, e€ pusnueckue u bubmuoreka [IOK
XAMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE MUHEPATIbHBIX

32 no0Opennii. XUMHUECKOE bubmmorera [TOK
yA00p ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl
COCMHEHMUSIMHU a30Ta
Docbhop. Oxcun docdopa (V) u

dop docgopa (V) bu6mmoreka [IOK
33 dbocdopHas kucnora, pusudeckue u

XUMHNYCCKHUC CBOﬁCTBa, MOJIYUCHUC

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

Hcnonp3oBanue GocaToB B
Ka4eCcTBE MHHEPAIbHBIX

bubmuoreka [JOK

34
yA0OpeHuid. 3arpsi3HeHNEe https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTaMu
VYraepon, pacipocTpaHeHUE B
35 pu I; e g)mnlt){ecxie u bubmorexa LIOK
pHpOZE, _ https://m.edsoo.ru/00adfd9c
XUMHYECKHUE CBOICTBA
Oxcunel yraepojaa, ux pusnveckue
Y XMMHYECKHE CBOMCTBA.
36 DKOJIOTUYECKHE MTPOOITIEMBI bubmmorexa LOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
av)
bu6mmoreka [IOK
37 YronbHasg KUCIIOTa U €€ COU https://m.eds00.ru/00ae006
c
[TpakTuyeckas pabora Ne 4 o Teme
" bubnuotexa [JOK
[Tonyuenue yriaekucioro rasa.
38 https://m.edsoo.ru/00ae027
KauecTBenHnas peakuusa Ha .
KkapOoHaT-1uoH" B
IlepBoHauyanbHbBIE TOHATHS 00 bubnnoreka [JOK
39 OPraHMYECKHUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054
COEIMHEHUSX YIJIepoaa e
bubmuorexa [JOK
40 Kpemuuii u ero coeguHeHus https://m.edsoo.ru/00ae080
a
[IpakTuueckas padora Ne 5.
A1 Pemenue skcnepuMeHTaIbHBIX bubnnorexka [HOK

3a71a4 110 TeMe «Bakuenme
HEMETAJJIbI U UX COCTUHEHU

https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

KontponsHas padora Ne3 o reme

bu6mmoreka [IOK

42 «BaxHeiie HEMeTaIbl ¥ UX https://m.edsoo.ru/00aelel
COEIUHEHUS» 8
OOm1ast xapaKTepUCTHKA
XUMHYECKUX JIEMEHTOB —
bu6mmoreka [IOK
METaJI0B. MeTananueckas cBsi3b U
43 https://m.edsoo.ru/00ae103
MeTaJUTH4ecKasi KpucTaInaecKas .
pemérka. Gu3nyeckue CBOMCTBA -
METAILJIOB
XUMHYeCKUe CBOMCTBA METAJIJIOB. bu6mmoreka [IOK
44 DNEeKTPOXUMHUYECCKUN P https://m.edsoo.ru/00ael15
HaIpsDKEHUH METaJlIOB 6
OO6mme crmocoOb! MOTydeHUs
mertauioB. CrraBel. Beranciienus Bubnuoreka L{OK
45 10 YPAaBHEHUSAM XUMHUYECKUX https://m.edsoo.ru/00ael15
peakIuii, €clii OJIMH U3 PearecHTOB 6
COJIEPKUT MPUMECH
bu6mmoreka [IOK
46 ITonsATHE O KOPPO3UH METAILIOB https://m.edsoo.ru/00ae127
8
bubmuoreka [JOK
47 Illenoynbie METAIBI https://m.edsoo.ru/00ael4b
2
bubmuoreka [JOK
OKcHIbl ¥ THAPOKCUIBI HATPUS U
48 https://m.edsoo.ru/00ael4b
KaJus
2
bu6mmoreka [IOK
Ilenoyno3eMeabHbIC METaJIbI —
49 https://m.edsoo.ru/00aelSe

KaJIbIIMA 1 Maroui

8



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

bubmuoreka [JOK

50 Baxxueinme coequHEHN KLU https://m.edsoo.ru/00ael 5¢
8
51 O00011IeHIE U CUCTEMATHU3ALIIS
3HAaHUU
n . bu6mmoreka [IOK
JKécTkocTh BOABI M CIIOCOOBI €8
52 https://m.edso0.ru/00ac188
yCTpaHEHHs 6
[IpakTuueckas padora Ne 6 o Teme
W, .. bu6mmoreka [IOK
53 JKECTKOCTEL BOABI U METOILI €6
" https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmoreka [IOK
54 AnmroMuHUN https://m.edsoo.ru/00aelc6
4
. bu6mmoreka [IOK
AmMdoTepHbIe CBOICTBA OKCHIA U
55 https://m.edsoo.ru/00aelc6
THIPOKCH/IA 4
bu6nmoreka [JOK
56 Keneso https://m.edsoo.ru/00ac1d8
6
bubmuorexa [JOK
OKcuIpl, TUIPOKCUIBI U COJIU
57 https://m.edsoo.ru/00ae35¢e
xenesa (I1) u sxenesa (IIT) p
53 O0001IeHre 1 cCUCTEMAaTU3aIIHS
3HaHUHU
[IpakTuueckas padora Ne 7.
bubmuoreka [JOK
Pemenue skciepuMeHTATBHBIX
59 https://m.edsoo.ru/00ae3de

3a7a4 o teMe «BaxkHelmue
METAJUIBI U KX COSTUHEHUSI

8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

Brluncienus 1o ypaBHeHUIM
XMMHMYECKHUX PEaKLWH, ECIIA OIUH
U3 PEareHToB JIaH B N30bITKE WIN

bubmuorexa [JOK

60 https://m.edsoo.ru/00ael75
COJICPKUT MpUMeCH. Berancnenus 0
MacCOBOH J0JIM BBIXOJIa TIPOTYKTa -
peakiumn
61 O00011IeHIE U CUCTEMATU3AIUS
3HAHUH
KonTponbnas padora Ne4 o teme
62 «Baxuenme MeTalIbl U UX
COEIMHEHUS
63 BemiecTBa u Mmarepuaisl B bubnnoreka [JOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
bu6nmoreka [JOK
XHUMUYECKOE 3arpsi3HEHUE
64 . https://m.edsoo.ru/00ae427
OKPY>KaloIel cpebl 0
bu6mmoreka [IOK
Ponp xumun B pereHnn
65 https://m.edsoo.ru/00ae427
9KOJIOTMUYECKUX MPOOIeM 0
. bu6mmorexa [IOK
PesepBHrlil ypok. O000IIEHHE U
66 P yp ‘I,H https://m.edsoo.ru/00ae0d0
CHCTEMAaTH3alUs 3HAHUH .
PeseprubIil ypok. O6001meHuE 1 bubmorexa LIOK
67 . https://m.edsoo.ru/00adb33
CHCTEMAaTH3alus 3HAHUH .
. bubmuorexa [JOK
PesepBublii ypok. O00011€HIE 1
68 P yp Hl https://m.edsoo.ru/00ad9cb

cucTeMaTu3alus 3HaHUu!

2



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10

68 4 7
[TPOI'PAMME
KOHAND®UKATOP
[IpoBepsiembie TPEOOBAHMS K PE3YJIHTATAM OCBOEHUSI OCHOBHOM
oOpa3oBaTenbHOI MporpaMmsl (8 Kitacc)
Kon [IpoBepsiemble IpeAMETHBIE PE3yIBTATH OCBOCHHS OCHOBHOW 00pa30BaTeIbHOMN MPOTPaMMBl OCHOBHOTO O0IIIEro 00pa3oBaHuUs
IIPOBEPSAEMOT0
pe3yabTaTa

1

ITo Teme: "IlepBoHaYaNbHBIC XUMHUYECKHC ITIOHATHS"

1.1

PacKpBIBaTh CMBICIT OCHOBHBIX XHMHYECKUX TOHSATHH: aTOM, MOJIEKyJla, XUMHUYECKUH AJIEMEHT, ITPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
cMech (OHOPOHAS W HEOMHOPOJHAs), BAJICHTHOCTh, OTHOCUTENIFHAS aTOMHAs M MOJIEKYJISIpHAs Macca, KOJUYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsl Macca, MaccoBasi JOJIsi XUMHUYECKOTO 3JIEMEHTAa B COCIMHEHHH, MOJIIPHBIA O00BbEM, XMMHYECKas peakius, Kiaccuduramus
peakuuii: peakuu COeAMHEHUS, PEaKIui Pa3jIoXKeHHs, PEeaKIny 3aMelIeHUs, Peakluu OOMeHa, 3K30- M SHIAOTEPMUYECKHE PEaKIIHH,
TEII0BOM 3(hPeKT peakiuu, pacTBOP, MacCoBas JOJIs BelecTBa (IPOIECHTHAS KOHIICHTPAIIKs) B pacTBOPE

1.2 WUTFOCTPHPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATHH U IPHUMEHSTH 3TH ITOHSATHS IIPH OIHCAHUH BEIIECTB M MX IIPEBPaICHUI
1.3 HCIIONIB30BaTh XMMHYECKYI0 CHMBOJIUKY IJISI COCTaBJICHHS (POPMYII BEIIECTB U YPABHEHHH XUMUYECKUX PEAKIIHIA

1.4 pacKphIBaTh CMBIC 3aKOHOB COXPAHEHHUS MAcChl BEIIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYIISIPHOTO YUEHHs, 3aKOHa ABOTraapo
1.5 OTIPEEIATh BAIEHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COSIUHEHUAX

1.6 KJIaCCH(PHUIMPOBATH XMMHYECKUE pEaKIHMHK (IT0 YHUCIY U COCTaBY YYACTBYIOIINX B PEAKIIUHU BEIIECTB, IT0 TEITIOBOMY 3 (eKTy)

1.7 BBIYHUCIIATh OTHOCHTEIBHYIO MOJICKY/IIPHYIO H MOJISIPHYIO MacChl BEIIECTB

1.8 BBIYHUCIIATh MAaCCOBYIO JIOJIO XUMHUYECKOTO dJIEMEHTA 10 (popMyiie COeTMHCHUS,

1.9 BBEIYHUCIIATh MacCOBYIO JOJIIO BEIISCTBA B PaCTBOPE




1.10

MPUMEHSITh €CTECTBEHHO-HAyYHBIE METOJABI TO3HAHWS - HAONIOJICHWE, W3MEpEHHe, MOJICIIMPOBAHKE, JKCIICPHMEHT (peajbHBIA |
MBICJICHHBIH )

2 ITo Teme: "Baxueiiive mpencTaBUTeTu HEOPraHMUECKUX BEIECTB"

2.1 PacKphIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATUN: OKCUJI, KUCJIOTa, OCHOBAaHUE, COJIb

2.2 OTIPEACIAThH MPUHAICKHOCTD BEIIECTB K ONMPEACICHHOMY KIIACCy COSAMHEHUH 10 hhopMyiamMm

2.3 KJIacCU(PHUIIMPOBATh HEOPTaHUUECKHUE BEIIECTBA

2.4 XapakTepu30BaTh (OMHCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIECTB PA3IMYHBIX KIACCOB, MOATBEPXkAas OMUCAHHE MPUMEpaMH
MOJIEKYJISIDHBIX YPaBHEHHUN COOTBETCTBYIOMINX XUMUIECKUX PEaKIIUi

2.5 MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX KAU€CTBEHHOTO COCTAaBa, BO3MOXXHOCTH MPOTEKAHUS XHMHYECKUX TIPEBPAICHHUA
B PA3NIUYHBIX YCIOBHUIX

2.6 CJIeI0BaTh TPaBHJAM IOJIb30BaHUS XUMHUYECKOW TOCYION M J1abopaTOpHBIM OOOPYJOBaHHMEM, a TakXKe MpaBWiaM OOpaIIeHHs ¢
BEIIECTBAMH B COOTBETCTBHU C WHCTPYKIHSMHU TIO BBHITIOJHEHHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO IMONyYEHUIO M COOMPaHHIO
ra3000pa3HbIX BEMmIECTB (BOJOPOJa M KHCIOPOJa), MPHUTOTOBICHHUIO PAaCTBOPOB C OIPENEICHHON MacCOBOW JIOJIeH PacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh M IMPOBOJUTH XUMHUYECKUE DKCIICPUMEHTHI IO PACIIO3HABAHHWIO PACTBOPOB IIEIOYEH M KHUCIOT C ITOMOIIBIO
HHIUKATOPOB (JTakMyc, PeHOIDTaTICHH, METHIIOPAHK H IPYTHE)

2.7 MTPOBOJIMTH PACUYETHI 10 YPABHEHHUIO XUMHUECKON PEaKITHH

3 ITo teme: "Ilepuonnueckuii 3akoH u Ilepuoguueckas cucreMa xumuueckux snemMeHToB .M. Menneneea. CtpoeHue aToMOB. XUMHUYECKast
cBs13b. OKHUCITUTENBHO-BOCCTAHOBUTEIBHEIE PEaKITHH"

3.1 PaCKpbIBaTh CMBIC]I OCHOBHBIX XMMHYECKHMX IMOHSATHH: SAAPO aToMa, 3JCKTPOHHBIM CJIOH aroma, aTOMHas OpOMTab, pajuyc aToMa,
XUMHUYECKask CBsI3b, MOJIIPHAS U HEMOJISIPHAs KOBAJIEHTHAS CBS3b, JICKTPOOTPHUIIATEIIBHOCTh, MOHHAS CBSI3b, HOH, KATHOH, aHUOH, CTCTICHD,
OKHUCJICHUS

3.2 KJ1acCU(MHUITUPOBATH XUMHUYECKHUE DIIEMEHTBI

3.3 OIKCHIBATh U XapaKTepHu30BaTh TaOuuuHyto Gopmy [lepruoaudeckoil CHCTEMBl XUMHUYECKUX 3JIEMEHTOB: Pa3iN4aTh MMOHATHS '"TJIaBHAS
noarpynma (A-rpynmna)" u "mobounas noarpymnmna (b-rpymnma)", "Mansie" u "6ombIme" mepuoIst

34 packpbiBaTh cMbich Ilepruoguueckoro 3akoHa .M. MenzaeneeBa: 1eMOHCTPUPOBaTh IOHUMAHKE MIEPUOIAYECKON 3aBUCUMOCTH CBOMCTB

XUMHUUYCCKHX 5JICMCHTOB OT HX ITIOJOXKCHHA B HCpHOI[H‘-ICCKOfI CHCTEMC




3.5

COOTHOCHUTEL 0003HAYCHHS, KOTOpBIe mMMeroTcs B Tabmuie "[lepmommdeckasi cucreMa XmMudeckux anemeHtoB .M. Menneneea" c
YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XUMHYECKHX JJIEMEHTOB (COCTaB W 3apsj sjpa, oOIlee YHCIO SJIEKTPOHOB H
pacnpeziesieHUe UX 10 SJICKTPOHHBIM CJIOSM)

3.6 OIIPEEIISATh CTENEeHb OKUCIICHHS DJIEMEHTOB B OMHAPHBIX COCTMHEHUIX
3.7 OIIPENEIIATh BU XUMUIECKOM CBA3U (KOBAJIEHTHAS M HOHHAsI) B HEOPIraHUYECKUX COSANHEHUAX
[IpoBepsiembie 31€MEHTHI coepxkanus (8 Kiacc)
Kog [IpoBepsieMbIil PJIEMEHT COASPKAHMS
1 [lepBoHaUaNbHBIE XUMUYECKHUE TOHATHUS
1.1 IIpeamet xumuu. Pojbs XuMuUM B )KU3HU YeslOBEKa. XUMHUS B cucTeMe HayK. Tena u BemectBa. duU3nuecKue CBOMCTBA BEIECTB. ArperaTHoe
COCTOSIHHE BEIIECTB
1.2 [ToHsaTre 0 MeTo1ax MO3HAHMS B XUMHUH. YucThie BemecTBa U cMecH. CIocoObl pa3aelieHus: cMecei
1.3 ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHE dJIeMEHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpOCThIC U CIIOKHBIC BEIIECTBA. ATOMHO-MOJICKYIISIPHOE
yueHue
1.4 Xumudeckas popmyna. BaleHTHOCTh aTOMOB XUMHYECKHX 3JICMEHTOB. 3aKOH IMOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAS aTOMHAs
macca. OTHOCUTENbHAS MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUN
1.5 KonuuectBo BemiectBa. Monb. MonsipHas macca. B3anMocBs3b KOTMUECTBA, MACChl U YUCa CTPYKTYPHBIX €IWHHI BemiecTa. PacueTs mo
(dhopMyaaM XUMHYECKHUX COETNHEHUI
1.6 dusnyeckre U XUMUYECKHUE SABJIEHUA. XUMHUYeCcKast p€aKknusa U €€ MPpU3HaAKU. 3akoH COXpaHCHHA MacCChbl BEHICCTB. XuMudeckue YpaBHCHUA.
Knaccnbukanus XuMuieckux peakuuil (CoeInHeHns, pa3IoKeHHs, 3aMeleHus1, oOMeHa)
1.7 XUMHYECKHH 3KCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOH IMOCYIOW, ¢ IpaBwiaMH paboThl B JIAOOpAaTOpPUHM M NpUeMaMu OOpalleHHs C

71a00PaTOPHBIM 000PYI0BAHHUEM, U3yUCHHUE U ONTMCAHUE (PU3NICCKUX CBOMCTB 00Pa3IloB HEOPraHMYECKUX BEIICCTB, HAO 0 IeHNE (DU3MUSCKUX
(HHaBHeHI/Ie BOCKa, TadHUC JIbJla, paCTUPAHUC caXapa B CTYIIKE, KUTICHUC U KOHACHCA s BO}IBI) U XUMHNYCCKHUX (I‘OpeHI/Ie CBC€YH, ITPOKAJIMBAHUC
MEIHOH MPOBOJIOKH, B3aUMOJICHCTBUE Mella C KHCIIOTOW) SBJICHUH, HAOIIOIEHUE U ONMCAaHUE TIPU3HAKOB MMPOTEKAHUS XUMHUYECKUX PEaKIuil
(pazmokeHue caxapa, B3aUMOJICHCTBHE CEPHOM KHCIOTBHI C XJOPUAOM Oapus, pasnoxenue ruapokcunma menu (II) mpu Harpesanuw,
B3aMMOJIeHicTBUE JKeje3a ¢ pacTtBopoM coiu menu (II), m3ydueHue crnocoOOB pasaeiieHuss cMmeced (C MOMOIIBI0 MarHuTa, (UIBTPOBAHUE,
BEITIApUBAHUE, UCTUILIAINS, XpoMaTorpadus), IpOBSACHUE OYNCTKH MTOBAPEHHON COH, HAOIIOACHHE U OTIMCAHUE PE3yIbTATOB MPOBEIACHUS
OTIBITa, HIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHSI MAaCcChl, CO3J[aHNE MOJIEIICH MOJIEKY (IIIapOCTEPIKHEBBIX )




Baxneiimme npeacTaBUTeN HEOPTaHUIECKUX BEIIESCTB

2.1 Bozmyx - cmech razoB. CocraB Bozayxa. Kucmopon - ameMeHT u mpocroe BemiecTBo. HaxoxkieHre Kuciopoa B Mpupojie, GU3NIecKne u
XUMHYECKre cBorcTBa (peakmum TopeHus). Oxkcunsl. [Ipumenenme xucmopoma. CrocoObl IMOMydeHHUs KHciIopona B jabopaTopuul U
mpoMbIUIeHHOCTU. KpyroBopot kucioposa B mpupojae. O30H - auioTponHast MoAu(UKAIHS KUCIOPoIa

2.2 TerumoBoii 3(h(eKT XUMUYECKON peakiny, TSPMOXUMHUYCCKUE YPABHEHUS, 9K30- U IHIOTCPMHUCCKUC PEaKIMU. TOILIMBO: Yrojb U METaH.
3arpsi3HeHHE BO3IyXa, YCHICHHE MApPHUKOBOTO0 d(PpdekTa, pa3pylIeHHE 030HOBOT'O CIIOS

23 Bopopon - snement u npoctoe BemectBo. HaxoxaeHue Bogpopoa B npupoje, GU3NUecKue U XMMHUUECKUE CBOMCTBA, IPUMEHEHUE, CIIOCOOBI
nosydeHus. Kucinotsr u conu

2.4 MounsipHbIii 00beM ra3oB. PacyeTsl M0 XUMUYECKUM YPaBHEHHSIM

2.5 ®dusnueckue cBoKcTBa BoAbL. Boaa kak pactBoputenb. PacTBopsl. HachlllieHHBIE U HEHACHIILIEHHBIE PACTBOPHI. PaCTBOPUMOCTD BEIIECTB B
BoZe. MaccoBasi OJsl BEILIECTBA B PacCTBOpE. XUMHUYECKUE CBOIMCTBA BOJbl. OcHOBaHUA. Pollb pacTBOPOB B MPUPOJIE U B KU3HHU YEJIOBEKA.
KpyroBopot BobI B ipupoie. 3arps3HeHe MPUPOIHBIX BoA. OXpaHa U OUUCTKA IPUPOTHBIX BOJ

2.6 Knaccupukanms neopranuueckux coennHeHnid. Oxcunpl. Knaccuukanus OKcHaoB: colieoOpasyrone (OCHOBHBIE, KHCIOTHBIE,
am(oTepHbIe) 1 HecoeoOpasytomue. HomeHnknaTypa okcunoB. duznueckne u XUMHYECKHE CBOWCTBA OKCHUOB. [lomyueHne okcuaos

2.7 OcHoBanus. Knaccugukaiiuss OCHOBaHHUM: 1IEN0YM U HEPACTBOpUMBIC OCHOBaHUS. HoMeHKkaTypa ocHOBaHUil. DU3NUecKre U XUMUUECKUE
cBoiicTBa ocHOBaHMM. [loydeHrne ocHOBaHUM

2.8 Kucnorer. Knaccudukarms kucinor. Homenknarypa kucinot. @uznueckne U XUMUYECKHe CBOWCTBA KUCIOT. Psi aktuBHOCTH MeTautoB H.H.
bekerosa. [Tonydenue KucioT

2.9 Conu. Homenknatypa coneit. @uznueckue u XuMuueckue cBoiicta coneil. [lonydyenue comneit

2.10 T'eneTuueckas CBSA3b MEX]Y KJlacCcaMi HEOPTAHUUYECKUX COCIMHEHUN

2.11 XVUMUYECKHI SKCIIEPUMEHT: Ka4eCTBEHHOE OIPEJIeICHuEe COACpKaHUs KHUCIOPOoAa B BO3AyXe, MOMy4YeHHE, COOMpaHue, paclio3HaBaHUE U

W3YyYEHUE CBOMCTB KUCIIOPO/Ia, HAOIIOICHHE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOAOM U yYCIOBUS BO3HUKHOBEHUS U MPEKPAIICHUS TOPEHUS
(moxapa), o3HaKOMJICHHE ¢ oOpasllaMu OKCHIOB W OINMCAaHWE WX CBOMCTB, MONydeHHE, cOOMpaHue, pacrio3HaBaHWE W W3YYCHUE CBOWCTB
Bojiopona (ropeHue), B3amMmojeicTBue Bogopoma ¢ okcuaoM menu (II) (BO3MOKHO HCIONB30BaHHE BHICOMATEPUAIOB), HAOIIOACHUE
00pa3IoB BEIIECTB KOJWUYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMPEICICHHOW MacCOBOM ITOJICH PacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOIBI C METAIAaMHU (HATPHUEM H
KaJbpIeM) (BO3MOYKHO HCIIONIB30BAHNWE BHJIEOMATEPHAJIOB), OMpEAENIEHHE PACTBOPOB KHCIOT W IIENOYEH C TOMOIIBI0 HHIUKATOPOB,
UCCIIeIOBaHrE 00pa3I[0B HEOPraHMUECKUX BEIECTB PA3IMYHBIX KJIIACCOB, HAOIIOICHUE U3MEHEHHS OKPACKU WHAMKATOPOB B pACTBOPaX KHCIOT
U Iejo4ueH, n3ydeHue Biaumoaeiicteus okcuga meau (II) ¢ pacTBOpoM CepHOM KUCIOTHI, KUCIOT ¢ METAJNIAMM, PEeaKIUid HeUTpalnu3aluu,




MOJIyYeHHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJHOIO METAJLIa APYTUM U3 pacTBOpa COJIM, PEUICHUE YKCIIEPUMEHTAIBHBIX 33]1a4 I10
Teme "BaxHeime Kiacchl HEOPraHMIeCKUX COeTMHeHUN"
3 Ilepuoamueckuii 3akoH u [lepuogmueckas cucrema xumudeckux anmemeHToB .M. MenneneeBa. CtpoeHne aToMOB. XWMHYECKasi CBS3b.

OKHCIANTETBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

3.1 [TepBbie MOMBITKY KJIACCH(UKAME XUMUYECKUX 3IIEMEHTOB. [[oHITHE O rpynmax CXOAHBIX 3JeMEHTOB (IIEJIOYHbIE U IIeTOYHO3EMENbHbIE
METAaJIJIbI, TAIOT€HbI, HHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPBIE 00pa3yroT aM(bOTepHBIE OKCHIBI U THAPOKCH/IBI

3.2 Ilepnognueckuii 3akoH. Ilepnonnueckas cucrema xumudeckux snemeHToB .M. Menneneesa. KopoTkoneprnonHas ¥ IIMHHONEPUOIHAS
tdopmbl Tleproamyeckoit cuctembl xumudeckux snemeHToB .M. Menneneesa. Ilepuoapl u rpymmel. @u3ndeckuid CMBICT HOPSIKOBOTO
HOMEDPA, HOMEPOB MEPUOJIA U TPYIIIBI JJIEMEHTA

33 Crtpoenune aromoB. CocTaB aTOMHBIX sifep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHUYECKHX
anemeHToB Ilepuonnueckoil cucremsl J.. MenneneeBa. XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA MO €ro nojoxxeHuto B [lepuonnyeckoit
cucreme /.M. Menzaeneena

34 3aKOHOMEpPHOCTH HM3MEHEHHs pPaguyca aTOMOB XHMMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX M HEMETAINIMYECKHUX CBOMCTB IO IpyHmnaM U
nepuonaM. 3Hauenue [lepuonnueckoro 3akona u [lepuoanueckoi CUCTEMbI XUMUYECKHUX AJIIEMEHTOB ISl pa3BUTHUS HAyKu U npaktuku. [.1.
MenjeneeB - y4eHbIN U rpakJIaHuH

3.5 Xumuaeckas cBs3b. KoBasieHTHas (TIOJIpHAS U HETOJISIPHAS) CBSI3b. DIEKTPOOTPHUIIATEIHHOCTh XUMHUECKHX JJIEMEHTOB. loHHAsI CBSI3b

3.6 Crenenp okucieHus. OKHCIUTEIHFHO-BOCCTAHOBUTENBHBIC peakiuud. [Ipomecchl OKUCICHHMST W BOCCTAaHOBICHUSA. OKHCIUTETH W
BOCCTAHOBUTENIU

3.7 XVAMUYECKHH AKCIIEPUMEHT: M3y4YeHHe OOpa3IOB BEIIECTB METAJUIOB M HEMETAIIOB, B3aUMOJICHCTBHE THIPOKCHIA IIMHKA C PacTBOPAMH
KHCJIOT M IIEJIOYEH, MPOBEIEHHE ONBITOB, WLUTIOCTPUPYIOMINX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAaKUUil (FrOpeHue, peakuuu
Pa3IOKECHUS, COCTHHCHMSI )

[IpoBepsiembie TpeOOBAHUSI K PE3yIbTaTaM OCBOCHHUSI OCHOBHOM
oOpa3oBartensHOI mporpaMmsbl (9 Kiracc)
Kon [IpoBepsiemble IpeaMETHBIE pPe3yIbTaThl OCBOCHUSI OCHOBHON 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHUs
MIPOBEPSIEMOTO
pesynbTaTta

1

ITo Teme: "BermecTBo 1 xuMuueckas peakius'




1.1

pPacKphIBaTh CMBICTT OCHOBHBIX XHMHUYECKHUX MOHATHM: PacTBOP, AJICKTPOJHTHI, HEAICKTPOIHTHI, JJICKTPOIUTHUYSCKAS] TUCCOITAAITHS,
peakIy HOHHOTO OOMEHa, KaTajau3aTop, XHMHYECKOEC paBHOBECHE, OOpaTHMBIE W HEOOpPATHMBIE pEAKIIUH, OKHCIHTEIHHO-
BOCCTaHOBHUTEIILHBIC PEAKIIMU, OKHCIUTEh, BOCCTAHOBUTEIb, OKHCICHUE W BOCCTAHOBJICHHUE, AJUIOTPOIUs, aM()OTEPHOCTh, XUMUYECKas
CBSI3b (KOBAJICHTHASI, HOHHAS, METAITHIECKAs ), KPUCTAJUTHUECKAsl pEIIeTKa, CIUIaBhl, CKOPOCTh XMMHYCCKON PEaKITny

1.2 WITIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUNA U MPUMEHSTh 3TH MOHATHSI IPU ONMMCAHUY BEILIECTB U UX MPEBPAIllCHUIN

1.3 COCTABJISITh YPABHEHUS DJIEKTPOJIUTUYECKON NUCCOLUUALMU KUCIOT, IIEJ0YEd U COJIeH, MOJHBIE U COKPaUICHHbIE YPaBHEHUS pPEaKIMi
HMOHHOTO OOMEHA

1.4 PacKphIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA TOCPEACTBOM COCTABIICHUS JICKTPOHHOTO OajaHca ITHX peaKui

1.5 MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON peaKuu

2 ITo Temam: "HemeTtaniasl 1 ux coeuHeHus" U "MeTauibl U UX COeUHEHUS"

2.1 XapaKTepH30BaTh (OMUCHIBATH) OOIIHE U CIICU(UICCKHE XUMHUUCCKHAE CBOMCTBA MPOCTHIX U CJIIOKHBIX BEIIECTB, IMOATBEPK/Ias ONMCAHUE
MpUMEPaMHU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUM

2.2 COCTABJISITh YPaBHEHUS PEAKITUH, TIOITBEPKIAIOIINX CYIIECTBOBAHUE TEHETUUECKOM CBS3H MEXK/Ty BEIIECTBAMH PA3TUIHBIX KJIACCOB

2.3 MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH NMPOTEKAHUS XUMUUECKUX IPEBPAILEHUHN B pa3INYHBIX
YCIIOBHSIX

2.4 CJIeJIOBaTh TPaBHJAM IOJIb30BaHUS XHMHUYECKOW TOCYION M J1abopaTOpHBIM O0OPYJIOBaHHMEM, a TakXKe MpaBuiaM OOpaIIeHUs ¢
BEIIECTBAMH B COOTBETCTBHU C WHCTPYKIHSMHU TIO BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO IMONyYEHUIO M COOMPaHHIO
ra3000pa3HbIX BEMIECTB (aMMHaKa U YTIIEKHUCIIOTO Ta3a)

2.5 MIPOBOJIUTH PEAKIIUHU, TOATBEPKIAIOITIE KAYeCTBEHHBIM COCTAB PA3IMIHBIX BEIIECTB: PACIO3HABATH ONBITHBEIM ITyTEM XJIOPUI-, OpOMUI-,
Hoau-, KapOoHaT-, pocdar-, CUIMKAT-, CyIb(aT-, THAPOKCHA-HOHBI, KATHOHBI AaMMOHUS, HOHBI U3YYEHHBIX METAJUIOB, IIPUCYTCTBYIOIINE
B BOJHBIX PacTBOpPaX HEOPTaHUYECKUX BEIIECTB

3 ITo Teme: "Xumus u okpyxaromas cpeaa"
3.1 packpbIiBaTh CMBICJI OCHOBHBIX XuMUueckux nousaTuii: [1/IK Bemectsa; koppo3usi MeTaaioB
3.2 MIPUMEHSATH OCHOBHEIE OTIEPAIINH MBICITUTEIHHON IEITETLHOCTH - aHAJIN3 U CHHTE3, CpaBHEHHE, 00001IIeHNe, CHCTEMAaTHU3aIIHIO, BEISIBIICHUE

MIPUYHUHHO-CIICJICTBEHHBIX CBA3EH - JISI I3yUSHHs] CBOWCTB BEIIECTB M XUMHUYECKUX PEaKINi; eCTECTBEHHO-HAy9IHbIE METO/IbI TIO3HAHUS -
HaOII0/ICHUE, U3MEPECHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEaTbHBIH U MBICIICHHBIN)

IIpoBepsieMbIe 2IEMEHTHI coaepkanus (9 Kiacc)




Kon

HpOBepHCMLII‘/'I QJICMCHT COACPKaHUA

BeHIeCTBO U XUMHUYCCKas pCaKIms. HOBTOpeHI/Ie

1.1

[lepuonuueckuii 3akoH. [lepuonuyeckas cucrema xumudeckux siemeHToB J[.M. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MNEPUOAOB, Kajausl, KAIbLHS U UX COCOAUHEHUN B COOTBETCTBUU C MOJIOKEHUEM
3JIEMEHTOB B [lepnoanveckoi cucTeMe U CTPOEHUEM UX aTOMOB

1.2

CrpoeHue BeIIECTBA: BHUABl XUMUYECKON CBSI3U. THIBI KPUCTALTUYECKUX PEIICTOK, 3aBUCHMOCTH CBOMCTB BeEIIeCTBA OT THIIA
KPUCTAJUTMYECKOM PEIICTKH U BHJIa XUMHUECKO# cBs3u. Kiaccuukanys 1 HOMEHKIATypa HEOPraHUYECKUX BEUISCTB (MEXKIYHAPOAHAS U
TpUBHANbHAS ). XUMUYECKHE CBOWCTBA BEIIECTB, OTHOCSIINXCS K Pa3IMYHBIM KJIACCaM HEOPTaHUYECKHUX COCTUHEHNUN, TeHETUIeCKast CBSI3b
HEOPraHWYECKUX BEIIECTB

1.3

Knaccudukanms XuMIUUECKUX peakiuii IO pa3InYHbIM IpU3HaKaMm (110 YUCITY U COCTaBy YYaCTBYIOIINX B PEAKIIMHU BEIIECTB, MO TETJIOBOMY
3¢ deKTy, M0 M3MECHEHHWIO CTEIEHEH OKUCIICHHs XHMHUYECKUX DJIEMEHTOB, MO OOpaTHMMOCTH, 1O YYacTHUIO KaTajim3aropa). JK30- H
SHJOTEPMUYECKHIE PEaKINH, TEPMOXHUMHUYECKHE YpaBHEHU. [[0HATHE O CKOPOCTH XUMHYECKOW pPeaKkIuH

1.4

[Toustue 06 O6paTHMBIX n HeOGpaTI/IMBIX XUMUYCCKUX PCAKIUAX. IlonsaTHE O rOMOr€HHBIX H TCTCPOIrCHHBIX pPCaKIUAX. [TonsTe o
XUMHUYCCKOM PABHOBECHU. (DaKTOI)I)I, BJIMAIOIINWEC HA CKOPOCTh XUMHYICCKOU p€aKku 1 IOJIOXCHNUEC XUMHUYCCKOT'O paBHOBCCHA

1.5

OKHCIUTEIBHO-BOCCTAHOBUTEIIHLHEIC pcaKknuuu, 3JIGKTpOHHbII7[ 0aJaHC OKHUCIHTEILHO-BOCCTAHOBUTEILHOM PCaKnuu. CocraBnenue
ypaBHeHI/Iﬁ OKHCJIHUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ C UCIIOJIB30BAaHHMEM MCTOIA 3JICKTPOHHOI'O Oananca

1.6

TeopHs 3NEKTPOIUTHYECKON TUCCOLUAMH. DIEKTPOIUTHI U HEANIEKTPOIUTHl. KaTnoHbI, aHMOHBI. MeXaHN3M IUCCOLMAlMU BELIECTB C
PasInYHBIMU BUaMHU XUMHYECKOH cBs3u. Crenens aucconuannu. CHibHbBIE U cilabble 3IeKTpOoNnThl. Peakuun nonHoro ooMeHa. Y cinoBus
MIPOTEKaHUs peakIuil HOHHOTO 0OMEHa, MOJIHBIE M COKpAIleHHbIE NOHHbIE ypaBHEHUs peakiuii. CBOCTBa KHCIOT, OCHOBAaHUH U coyel B
CBETE NPEACTaBICHUH 00 3JEKTPOIUTHUECKON Ancconuanni. KauecTBeHHbIE peakuuu Ha HOHBL. [loHsATHE 0 THApPONHN3E comneit

1.7

XVUMUYECKHUH KCIIEPUMEHT: 03HAKOMIICHHE C MOJIEIISIMU KPUCTAJUTMYECKUX PEIIETOK HEOPTaHUYECKHUX BEIIECTB - METAIOB M HEMETAJIJIOB
(rpaduta u ammmasza), CIOKHBIX BEMIECTB (XJIOpUIA HATPHS); HCCIEIOBAaHUE 3aBUCIMOCTH CKOPOCTA XUMHYECKOH peakinu OT BO3ICHCTBUS
pasM4HbIX (HAaKTOPOB; MCCIEIOBAHUE DIICKTPONPOBOTHOCTH PACTBOPOB BEIECTB, MpPOIECCa JUCCOIUAINU KUCIOT, HIeJo4Yeld W coiel
(BO3MOYKHO HCIIOJIE30BaHNE BUIEOMATEPHUAJIOB); IPOBEICHIE OIBITOB, MJLTIOCTPUPYIONINX PU3HAKH MPOTEKAHUS pEaKIIMi HOHHOTO 0OMeHa
(oOpazoBaHue ocajka, BhIJCIIEHUE ra3a, 00pa30BaHUE BOJIbI); OMBITOB, WILTIOCTPUPYIOIIUX MMPUMEPBI OKUCIATEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHuUs, COSIUHEHHS ); pACIIO3HABAHNE HEOPraHMUYECKUX BEIIECTB C MOMOIIIBIO KAUYSCTBECHHBIX PEeaKIii Ha
WOHBI; PEIICHNE SKCTIEPUMEHTAIBHBIX 33]1a4

Hemeramnnr u ux COCIMHCHUA

2.1

O01as xapakTepucTUKa raioreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE CTeIeH! OKucieHus. CTpoeHue U (PU3NIECKUE CBOMCTBA
MIPOCTHIX BEIIECTB - TAJIOTCHOB. XMMHYECKHE CBOMCTBA Ha MpUMEpPE XJiopa (B3aMMOJEHCTBHE ¢ METAJNIaMH, HEMETALIAMH, IIEIIOYaMH ).




XnopoBogopoz. CornsHasi KHCIIOTa, XUMHYECKHE CBOICTBA, MOIyYeHHE, MTpUMEHeHue. J(elicTBre XJIopa W XJIOPOBOAOPOAa Ha OPTaHU3M
yenoBeka. BaxkHeiive XI0puIbl U UX HAX0XKICHUE B IPUPOIE

2.2

O6mas xapakTepucThka 31eMeHTOB VIA-rpymmer. OCOOEHHOCTH CTpPOEHHsSI aTOMOB, XapaKTepHbIe CTerneHW okucieHwus. CTpoeHue u
(huznueckre CBONCTBA MPOCTHIX BEIIECTB - KUCIOPOJa U Cephbl. AJUTOTPOIHBIE MOAM(DHUKAIIMKA KUCIOPOAa U CePbl. XUMUYCCKHE CBOWCTBA
cepbl. CepoBOJIOPOJI, CTpOeHHEe, (HU3NUECKUE U XUMHUUECKUE CBOMCTBA. OKCHBI CEephl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB. CepHas
KHCIIOTa, (U3WIECKUEe U XUMHUYECKHE CBOKMCTBA (0OIIME KaK MpPEICTAaBUTENA Kilacca KUCIOT U CHeIUPUIecKue). XUMUICCKUE PEaKIlni,
JISKAITUE B OCHOBE MPOMBIIIUICHHOTO CIIOCO0a MOJIY4YeHUs CepHOM KUCIOTHI. [Ipumenenune. Coliu CepHOM KUCIOThI, KAYECTBEHHAS PEAKIIUS
Ha cynb(ar-uoH. HaxoxaeHue cepsl B ee COSAMHCHUH B IPUPOIC. XUMHUECKOE 3arps3HEHHE OKPYIKAKOMICH CPEebl COSIMHECHUSIMU CEPhI
(KUCIOTHBIE IO/, 3arpsa3HEHUE BO3AyXa H BOJIOEMOB), CIIOCOOBI €ro Mpe10TBpaeHHUs
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OO0mass xapakTepucThka »diIeMeHTOB VA-rpynmbl. OCOOSHHOCTHM CTPOGHHS aTOMOB, XapaKTEpHBIE CTEIEeHW OKHUCIEHUs. A30T,
pacmpocTpaHeHue B NpHpoje, pusnyeckne W XUMHUYECKHE cBoiicTBa. KpyroBopor azora B mpupoie. AMMHAK, ero (U3MYecKHe U
XMUMHYECKHE CBOMCTBA, MONTyueHHe U npuMeHeHne. Coan aMMOHUS, UX (PU3NYECKUe U XUMUYECKUE CBOMCTBa, puMeHeHue. KauecTBeHHas
peaknys Ha MOHbI aMMOHMS. A30THas KUCIIOTa, e MOoIydYeHHe, PU3nIecKkue 1 XUMHUYECKHe CBOMCTBaA (00IIKe KaKk MpeacTaBUTeNs Kiacca
KHCJIOT U crieniududeckue). Vcrnonb30BaHue HUTPATOB M COJICH aMMOHUS B KAU€CTBE MUHEPAIBHBIX yI0OpeHUH. XMMHUYECKOE 3arpsi3HCHUE
OKpY>Kalollel cpelibl COeIMHEHUIMH a30Ta (KUCIIOTHBIE JOXKIHU, 3arps3HEHIE BO3/1yXa, IOYBBI M BOJOEMOB)
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®docdop, amnorponnsie Moaudukamuu Gochopa, huznueckue u xuMuueckue cpoiicra. Okcua ¢dochopa (V) u docdopHas kucnora,
(u3nYecKue U XMMUYECKUE CBOICTBa, ojyueHue. Mcrnosnb3oanue hocdaTroB B KaueCTBE MUHEPAJIbHBIX YI00pSHUI

2.5

O6mas xapakrepucTuka 31eMeHTOB [VA-rpynmbel. OcOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE CTENEHH OKHCIEHHA. YTIEepos,
AIJIOTPOTIHBIE MOAM(DHUKAIIMY, PACIIPOCTPAHEHUE B TMPHUPOJE, PU3MUSCKIE U XUMUYECKue cBoWcTBa. Ancopbus. Kpyrosopot yriepona B
npupoae. Okcuapl yriaepona, ux (hU3nYeckue M XMMHUYECKHE CBOMCTBA, JEMCTBHE HA >KMBBIC OPraHU3MBbI, MOJYYEHHE W IPUMEHEHHE.
OKkonoruueckue npoodsieMbl, CBI3aHHBIE ¢ OkcuaoM yraepona (IV); rumoresa riobanbHOro MOTEIJICHUS! KIMMaTa; MapHUKOBBIN 3(dexT.
VYrosbHas KUCTIOTa U €€ COJH, MX (PU3nvecKrue U XUMHUUECKHE CBOMCTBA, MOydeHrne U IpuMeHeHne. KauecTBeHHas peakiys Ha KapOoHaT-
noHBIL. Mcrons3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, IPOMBILIICHHOCTH U CEILCKOM XO035HCTBE

2.6

[TepBoHavanbHbIe MTOHATHSA 00 OPraHUYECKHX BENIECTBAX KaK O COSMUHEHMSIX YIiiepoia (MeTaH, 3TaH, STUIICH, alleTIIIEH, ITAHOI, TIIUIEPHH,
yKCyCHas KuciioTa). X coctaB u xuMmmdeckoe cTpoeHue. [lorsTre 0 6MoI0orniecky BaXKHBIX BEIIECTBAX: XKUpaxX, Oelkax, YIIeBoIax - U UX
POJIM B U3HU YesoBeKka. MarepuanbHOe €JMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUN

2.7

Kpemuuii, ero ¢pusndeckne u XUMHYECKHE CBONCTBA, IOJIyUeHHE U MpuMeHenne. CoenHeHns KpeMHuUs B rpupoe. O0mmue npeacTaBIeHnus
00 oxcune kpemuus (IV) u xkpemuueBoil kucinore. CHIMKAThI, UX HCIOJIB30BaHUE B OBITY, MEIWIMHE, IPOMBIIUIEHHOCTH. BaxHeimme
CTPOMTENILHBIE MaTepUallbl: KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, jkene300eToH. [IpobneMbl Ge30MacHOr0 MCIOJIL30BAHUS CTPOUTEIBHBIX
MaTepUaoB B IOBCETHEBHOM KU3HH

2.8

XHUMUYECKHH DKCICPUMEHT: HM3Y4YCHHE O00pa3lloB HEOPraHMYECKHUX BEIIECTB, CBOWCTB COJISHOM KHCIIOTHI, MPOBEICHHE KauyeCTBEHHBIX
peakuuii Ha XJIOPUA-WOHBI W HaONIOJICHWE NMPU3HAKOB HMX IMPOTEKAHWS; OIBITHI, OTpaXkalomue (DU3MUSCKUE M XUMHUYECKHE CBOMCTBa
rajoreHOB W WX COEIMHEHMH (BO3MOKHO HCIIONIB30BAaHHE BHIEOMATEPHAIOB); O3HAKOMJICHHE C 00pa3IaMH XJIOPHIOB (raloreHHIOB);




O3HAKOMJICHHE C o00pa3llaMH cepbl M €€ COCOUHEHUSAMH (BO3MOXKHO HCIOJIL30BaHHE BHICOMATEpHAJIOB), HAOMIOACHHE Iporecca
oOyTTMBaHMs caxapa MO JEWCTBHEM KOHIEHTPHUPOBAHHOW CEPHON KHCIOTHI, M3yYeHHEe XHMHUYECKHMX CBOMCTB pa30aBIeHHOW CEpHOI
KHCJIOTHI, IPOBE/ICHUE KaYeCTBEHHOW PEaKIMU Ha CyJb(haT-uOH U HAOIII0IeHUE TIPU3HAKA €€ MPOTEKAHNUS; O3HAKOMJICHUE C (PU3MUecCKUuMU
cBoiicTBaMH a3oTa, (pocdopa m MX coenmHEHHHA (BO3MOXKHO HMCIOJIB30BAHHME BHICOMATEPHATIOB), oOpasliaMHu a30THBIX M (hochopHBIX
yanoOpeHuii; momydenue, coOnpanne, paclio3HaBaHNEe M N3YYEeHNE CBOWCTB aMMHaKa; TPOBEICHIE KaYeCTBEHHBIX PEeaKIINi Ha NOH aMMOHUS
u QochaT-uoH U U3yueHUE NMPHU3HAKOB UX MPOTCKAHUS, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJB30BaHUE BHJICOMATCPUAIIOB); M3yUECHUE MOECICH KPHCTALUTMYECKUX PEIIeTOK anMasa, rpaduta, QyiiepeHa; O3HAKOMIICHHE C
MPOIIECCOM aJICOPOIMK PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOTa3a; IONy4YeHHE, coOupaHue,
pacrio3HaBaHUE U U3yUYCHHE CBOWMCTB YIVIEKHCIIOTO ra3a; MpOBeICHNUE KAUYSCTBCHHBIX PEaKlui Ha KapOOHAT- U CHJIMKAT-UOHBI M U3yUCHHE
IMPU3HAKOB UX IMMPOTCKAaHHA; O3HAKOMJICHUEC C HpOI[YKHI/ICI\/'I CUJINKATHOM MMPOMBIIIVICHHOCTH, PCHICHUC SKCICPUMCHTAJIBHBIX 3a4a4 110 TECMC
"Baxkneillire HeMETaIbl U UX COeIUHEHUA"

MeTamibsl ¥ UX COeTMHEHUS

3.1

OO0mas XapakTeprUCTUKAa XMUMUYECKHX JJIEMEHTOB - METaJUIOB Ha OCHOBAaHWHW WX ToJoKeHUS B llepmommdeckoil crcreMe XUMHUYECKHX
snementoB [I.M. MenneneeBa u crpoeHusi atoMoB. CTpoeHHE METaUIOB. MeTalmu4ecKkasi CBSI3b M METAUIMYECKass KpHUCTaJUIMYecKas
pemeTka. DIeKTPOXUMHUICCKHUHN Pl HAPSDKCHUH METalIoB

3.2

®dusnveckre 1 XUMUYECKHE CBOicTBa MeTaiioB. OOmue crocoObl moinydeHuss MeTairioB. [loHATHE O KOppPO3WH METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aIIUThI UX OT KOppo3uu. CiuiaBsl (CTalib, YyT'yH, JIOPATIOMUHHANA, OPOH3a) U UX IPUMEHEHUE B OBITY U MPOMBIILICHHOCTH
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[lenounble Meramibl: nojoxeHue B Ilepuoguueckoil cuctemMe xumuueckux 3yemeHToB JI.M. MeHaeneeBa; CTpOEHHE HX aTOMOB;
HaxoXJeHue B npupoje. Ousndeckue u XUMHYIECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kamust). OKCUABI M TUAPOKCHIIBI HATPUS M KaJIHS.
[TprmeHeHre MIETOYHBIX METAJUIOB U UX COSTMHEHUI
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[I{enouHO3eMeNbHBIE METAJIBI MAarHU U KanbLMii: nojoxxkeHue B Ilepuoandeckoi cucreMe xumudeckux sneMeHToB .M. Menneneesa;
CTPOCHHE UX aTOMOB; HaXOXAcHHE B pupoae. Du3ndeckre u XUMIUIEeCKUEe CBOMCTBA MarHus U KaibIlus. BaxkHelue coeIMHEHNS KaJTbITHS
(okcua, TUAPOKCHI, COIH). JKecTKOCTh BOABI M CIIOCOOBI €€ YCTpaHSHUS

3.5

Amomunuii: nonoxenue B [lepuonuueckoit cucreMe xumuueckux 3neMenToB .M. MenneneeBa; cTpoeHue aToMa; HaX0KIEHUE B PUPOJIE.
dusnyeckre U XUMUIECKUE CBOMCTBA aMFOMUHMS. AM(OTEpPHBIE CBOWCTBA OKCHA M TUAPOKCHIA ATFOMUHUS

3.6

Kenezo: monoxxenue B Ilepuoanueckoii cucreMe xumuueckux snemeHToB /.M. MenneneeBa; cTpoeHUue aToMa; HAXOXKJICHUE B MPUPOJE.
du3nyeckre U XUMUIECKHE CBOMCTBA xeje3a. Okcubl, ruapokcu bl U conw xkenesa (I1) u sxenesa (I1), ux cocras, CBOMCTBa U TIOJTydUCHHUE

3.7

XUMHYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE ¢ oOpasliaMu METaIOB M CIUIABOB, WX (DM3WMYCCKUMH CBOWCTBAMH, M3YUEHHUE PE3yILTaTOB
KOPPO3UH METAIUIOB (BO3MOXHO HCIIOJIb30BAHUE BUICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCUIA KAIBIUS U HATPUS C BOJIOH
(BO3MOIKHO HCIIOJIb30BaHUE BUACOMATEPUAIIOB); UCCIIEIOBAHUE CBOMCTB JKECTKOM BOJIBI; MPOIIECCa TOPEHUS JKeie3a B KUCIOPOIe (BO3MOXKHO
HCITOJIP30BAaHUE BHJICOMATEPHAJIOB); TPU3HAKOB MPOTECKAaHUS KaueCTBCHHBIX pEaKIWi Ha WOHBI (MarHus, KaJbIUs, ATIOMUHUS, ITUHKA,
xkenesa (II) u sxemeza (I1I), menu (II); HaGMIOAEHME M ONMKCAHKE IPOIECCOB OKPAIMBAHHUS IJIAMECHH MOHAMH HATPHS, Kaausd U KaJbIHSI




(BO3MOXHO HCITOJIG30BaHUE BHACOMATECPHANIOB); HCCIIEIOBaHHE aM(OTEPHBIX CBONCTB THAPOKCHAA AFOMHHHS W THAPOKCHIA ITUHKA;
pelIeHHEe SKCIIEPUMCHTANIBHBIX 3a/1a4 1Mo TeMe ""BakHele MeTauibl U UX COeAUHEHNS"

4 XuMus 1 OKpysKarolasi cpesia

4.1 Hogsrie Marepuajlibl U TCXHOJIOTHH. BemectBa u MaTepualibl B MOBCCIHEBHON »XKM3HU 4YeJIOBeKa. XUMHUS H 3/10pOBbE. be3onachHoe
HCIIOJIB30BAaHNC BCUICCTB U XUMHUYCCKUX ‘peaKHI/Iﬁ B 6LITy. HepBaﬂ IoOMOMIIb IPHU XUMHUYCCKUX OXKOIraxX M OTPABJICHUAX

4.2 OCHOBBI HKOJIOTMYECKOW IPaMOTHOCTU. XHMMUYECKOE 3arpsiz3HeHne okpysxaromeil cpenpl IIJIK. Poias XuMum B pelieHUH 3KOJIOTHYECKUX
npobieM. [IpupogHble WCTOYHHUKHU YTIIEBOAOPOAOB (yroilb, MPHUPOIHBIA Ta3, HEPTH), MPOAYKTH UX MepepabOTKH, WX pOIb B OBITY U
MIPOMBIINIJICHHOCTH

43 XUMHUYECKHI IKCTIEPUMEHT: N3yueHHE 00pa3I0B MaTepHajIoB (CTEKIIO, CIUIaBbl METAIJIOB, MOJIMMEPHBIE MaTepHAaIbl)

[IpoBepsiembie Ha OI'D o XuMuu TpeOOBAHUS
K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOTpaMMBbl
OCHOBHOTO 00111eT0 00pa30BaHUs

Kog [IpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yiibTaTaM 0a30BOro ypOBHS OCBOCHHSI OCHOBHOM 00pa30BaTeNbHOM POrpaMMBI
MIPOBEPSIEMOT0 OCHOBHOT0 0011ero oopazosanus Ha ocHoBe ®I'OC
TpeOOBaHMS
1 IIpencraBnenue:
1.1 0 MO03HABAEMOCTH SIBIICHHI MPUPOJBI, TOHUMaHWe OOBbEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOH HAayKH Kak OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIel KyJIbTyphl M NPaKTHYECKOH IESTENbHOCTH YeJOBEKa B YCJIOBHSIX COBPEMEHHOrO OOIECTBa;
[IOHUMAaHUE MECTa XUMHUHU CPEIH APYTUMX €CTECTBEHHBIX HAYK
1.2 0 Hay4HbIX METOJAaxX ITO3HAHUS, B TOM YHCIIE 3KCIEPUMEHTAIBHBIX U TEOPETUUYECKUX METOAAX HCCIEIOBAaHUS BELIECTB U HU3YUYEHUS
XMMUYECKUX PEeaKLUi; yMEHUE UCII0Ib30BATh MOJIENH ISl OOBSICHEHHSI CTPOCHUS] aTOMOB U MOJIEKYJI
1.3 0 cepax npodeccHoHATBEHON AEATEILHOCTH, CBA3aHHBIX C XUMHEH U COBPEMEHHBIMHU TEXHOJIOTUSMH, OCHOBAHHBIMU Ha JOCTHXEHUSIX
XMMUYECKOHM HayKH, YTO MO3BOJIUT 00YUAIOIIMMCS pacCMaTprBaTh XMMUIO Kak cepy cBoelt Oyayieit npodeccHoHanbHON AeATEIbHOCTH
W CJIeJIaTh OCO3HAHHBIA BHIOOP XMMHUH Kak MPOGWIEHOIO TIPeIMETa MTPU TIepexo/ie Ha YPOBEHb CPEIHETo 00IIero 00pa3oBaHus
2 Bragenne cucteMoil XMMUYECKHX 3HAHWHA U YMEHHUE IIPUMEHATh CUCTEMY XUMHUYECKHAX 3HAHUH, KOTOPAast BKIIIOYACT:
2.1 BaOKHEHIINE XUMUYECKUE TTOHATHSA: XUMHYECKUI JIIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIECTBO, OJHOPOIHAS U

HCOOHOPOJHAA CMECh, OTHOCUTCIIBHLIC aTOMHAasA M MOJICKYJIApHAA MacCChl, KOJIMYCCTBO BCUICCTBA, MOJIb, MOJIsIpHAsA Macca, MOJ'ISIpHI:IfI




00BeM, OKCHI, KHCIIOTa, OCHOBaHHUE, CONb (CPEHHSA), XUMUIECCKAs PEAKIHsA, PEaKIIMH COCTUHEHUS, PEaKINH Pas3lIoKCHHS, PEaKIInH
3aMEIICHHS, peaKIK 00MEHa, TETUTOBOH 3 (EKT peaKInu, 3K30- U SHAOTCPMUUICCKHE PEAKIIUN, PACTBOP, MACCOBAs JOJIST XUMUICCKOTO
3JeMEHTa B COCITMHEHUHU, MacCoOBas OIS U MPOIEHTHAs! KOHLICHTPAIUS BEIIECTBAa B PACTBOPE, SIAPO aTOMA, dIEKTPOHHBIN CIIOi aToMa,
aTOMHasi OopOWTallb, paglyc aToMa, BaJIEHTHOCTh, CTENICHb OKHCIEHHS, XHUMHUYECKas CBS3b, JEKTPOOTPHUIATEIHHOCTH, MOJSApHAS U
HETIOJSIpHAs KOBaJCHTHAS CBSI3b, HOHHAS CBS3b, METAJUIMYECKAs CBSI3b, KPUCTAJUTMYCCKAS pemreTka (aTOMHasl, HOHHAs, MeTaJTMIecKas,
MOJICKYJISIpHAsi), UOH, KaTHOH, aHUOH, 3JICKTPOJMT U HEIJICKTPOJIUT, JICKTPOJMTUICCKAS TUCCOIUAIINS, PEAKI[M MOHHOTO OOMEHa,
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINU, OKUCIUTENb U BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBJICHUE, DJICKTPOIIU3, XUMHUIECKOE
paBHOBecHe, 00paTUMBbIE U HEOOpaTHMBIC PeaKIui, CKOPOCTh XUMUYECKOM peakiuu, kataimu3arop, [1JIK, koppo3us MeTaioB, CIijiaBbl

2.2

OCHOBOITOJIATAOIIME 3aKOHBI XUMHH: 3aKOH COXPAaHEHHsI Macchl, nepuoandeckuil 3akon .M. MeHnneneeBa, 3aK0OH NOCTOSTHCTBA COCTaBa,
3aKOH ABOTraJipo

23

TCOPHUHU XMMHH: aTOMHO-MOJICKYJISIpHAsA TCOpUs, TCOPUA SHCKTpOHHTHqCCKOﬁ Jucconuanmuu

Brnagenune ocHoBaMM XMMHUYECKOM I'PaMOTHOCTH, BKIIOYAIOIICH:

3.1

YMEHHUE TPaBHILHO HCIIONBh30BaTh M3YUYCHHBIE BEIECTBA U MaTepUallbl (B TOM YHUCIE MHHEpPaIbHbIC yIOOPEHHS, METaUIbl U CILJIaBhI,
MPOAYKTHI NepepaboTKU MPUPOAHBIX UCTOYHUKOB YITIEBOJOPOAOB (YIJIsl, HPUPOIHOIO Ta3a, He)TH) B OBITY, CENbCKOM XO3SHCTBE, Ha
MPOM3BO/ICTBE U TOHUMaHHE 3HAYCHUS KHUPOB, OEITKOB, YTIEBOOB ISl OpraHN3Ma YeI0BEKa; yMEHUE IIPOTHO3UPOBATH BIIMSIHUE BEIIECCTB
1 XUMHYECKHUX MPOLIECCOB HA OPraHU3M YEJIOBEKA M OKPY’KaIOIIy 0 IPUPOAHYIO CPELy

3.2

YMCHHEC UHTCTPUPOBATD XUMHUUCCKUC 3HAHHNA CO SBHAHUAMUA JPYTUX y‘le6HBIX npeamMeEeTOB

33

HaJIMYHUE OTBITa pa0OTHI C PA3TUYHBIMEA HCTOYHUKAMU WH(OPMAITUH TI0 XUMHUH (HaydHasl ¥ Hay9IHO-TIONYJISpHAs TUTepaTypa, CJIOBapH,
CIIPAaBOYHUKH, HHTEPHET-PECYPCHI)

34

YMCHHE 00BEKTUBHO OLICHHBATh I/IH(i)OpMaIII/IIO O BCHICCTBAX, UX MPEBPAIICHUAX U IPAKTUICCKOM IMMPUMCHCHUN U YMCHHUE UCII0JIB30BaATh
€€ 1A PCIICHUA y‘le6H0—HO3HaBaTeJ'ILHBIX 3agaq

Bnagenne ocHOBaMM MOHATHHHOTO arapara ¥ CUMBOJIMYECKOIO SA3bIKAa XUMHUH JUISI COCTAaBJICHUS POPMYJI HEOPTraHMYSCKUX BEIIECTB,
ypaBHEHUI XUMUYECKHUX peaKIuii; ocHoBamMu XxuMmuueckoir HoMeHKIaTypsl (IUPAC u TpuBraibHON)

YMeHne oOBSICHATH CBSI3b MOJIOXKEHUS dyieMeHTa B [lepnomuueckoll cucreMe ¢ YHMCIOBBIMH XapaKTEPHCTHKAMU CTPOCHHUSI aTOMOB
XMMUYECKUX IEMEHTOB (COCTaB U 3aps]l sIpa, O0ILEee YHCIIO IIEKTPOHOB), PACIPEAEICHUEM NIEKTPOHOB I10 F3HEPIETUYECKUM YPOBHSIM
aTOMOB TIEPBBIX TPEX MEPUOJOB, KNS U KalbLIUI

HpeL[CTaBJ'IeHI/Ie 0 nepnomxlqecxoﬁ 3aBHCUMOCTH CBOMCTB XMMHUYCCKHX JICMCHTOB (paz[I/ch aToMa, BHCKTI)OOTpI/ILIaTCHLHOCTB), IMPOCTBIX
1 CJIIOKHBIX BEIICCTB OT ITOJIOKCHHUA DJICMCHTOB B HepPIO)IH‘-IeCKOﬁ CHUCTEMC (B MaJIbIX IEpUOAax 1 rIaBHbIX noz[rpynnax) 1 DJICKTPOHHOT'O
CTPOCHHUA aTOMa

YMeHue KaccupuIMpoBaTh:




7.1

XUMHUYCCKUEC DJICMCHTBI

7.2 HEOpraHWYECKUE BEIIEeCTBA
7.3 XUMHYECKHE PeaKIuu
8 YMeHue onpeaesTh:

8.1 BQJICHTHOCTH U CTEIICHb OKUCJICHUS XUMHUECKUX 3JIEMEHTOB, 3apsiJl HOHA

8.2 BUJ] XUMHYECKOW CBSI3U U THUIT KPUCTAJUITMYECKON CTPYKTYPHI B COSTUHEHUSIX

8.3 XapakTep Cpeabl B BOAHBIX pACTBOPAaX BEUIECTB (KUCIOT, OCHOBAHUN)

8.4 OKHCIIMTENIb K BOCCTAHOBUTEIb

9 YMenue xapakTepru30BaTh (DH3NUSCKUE U XUMUYCCKHE CBOMCTBA:

9.1 MIPOCTHIX BEMIECTB (KUCIOPOJ, 030H, BOJIOPO, rpaduT, anMas, KpeMHUH, a3o0T, hocdop, cepa, XIJIop, HATPUl, KU, MarHAN, KaJIbIIHiA,
aTIOMUHUH, KEJe30)

9.2 CJIOKHBIX BEIIECTB, B TOM YHCIIE UX BOJIHBIX PACTBOPOB (BOJIa, aMMHUAK, XJIOPOBOJIOPO/I, CEPOBOIOPO/T, OKCHIBI M THIPOKCH Bl METAIIIOB
I - A rpymnm, amomunus, mean (11), nunka, xenesa (II u III), okcuapt yriepona (I u 1V), kpemuus (IV), azora u docdopa (Il u V),
cepsl (IV u VI), ceprucras, cepHas, a30TUCTas, a30THasI, pochopHas, yrojapHas, KpeMHUEBas KHUCIIOTa M HX COJIH)

9.3 MIPOTHO3UPOBATH M XapaKTEPU30BATh CBOMCTBA BEIIIECTB B 3aBUCHMOCTH OT UX COCTaBa U CTPOSHUS, IPUMEHEHHE BEIIECTB B 3aBUCIMOCTH
OT X CBOMCTB, BO3MOKHOCTh MPOTEKAHUS XUMHYCCKUX TIPEBPAICHUI B Pa3JIMYHBIX YCIOBUSIX

10 YMeHue cocTaBIIATh MOJIEKYJISPHBIC U HOHHBIC YPaBHEHUS PEaKINA, B TOM YUCJIC:

10.1 peaxiuii HOHHOro oOMeHa

10.2 OKHCITUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKITHI

10.3 WUTFOCTPHPYIOIINX XUMHYECKHE CBOMCTBA M3YUCHHBIX KJIACCOB (TPYIIN) HEOPraHUIECKUX BEIIICCTB

10.4 MOJTBEPIKIAIOIINX T€HETUYECKYH0 B3aUMOCBSI3b MEX Yy HUMHU

11 YMeHHUe BEIYUCTATH (ITPOBOIUTH PACUETHI):

OTHOCHUTCJIbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChl BEIICCTB, MAaCCOBYIO JOJIIO XUMHUYCCKOI'O 3JICMCHTA B COCIUHCHUN




11.2

MacCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA H €r0 Maccy, 00bEeM ra3zoB
11.4 10 YPaBHCHHUSM XUMHUYICCKUX PEaKINMA M HAXOIUTh KOJIMYECTBO BEIIECTBA, 00HEM M MacCy PearcHTOB I IIPOIYKTOB PEAKITHH
12 Bnagenue (3HaHuE OCHOB):

12.1 OCHOBHBIMH METOJIaMU HAYYHOTO ITO3HAHUS (HAONIOIEHUE, M3MEPEHUE, IKCIIEPHUMEHT, MOJEINPOBAHNE) NPHU H3YYCHHU BEIIECTB U
XUMUYECKUX SIBJICHHH; yMeHHEe C(hOPMYIUPOBATH MPOOIEMY U MIPEAIOKUTD ITyTH €€ PEIICHIS

12.2 0e30ImacHoOM pabOThI ¢ XUMHYECKUMHM BEIICCTBAMH, XHMUYECKON ITOCYN0H B TA00OpaTOPHEIM 000pyI0BaHUEM

12.3 mpaBuiIaMu 0€30MacHOTO OOpamieHusi ¢ BEIIECTBAMH, WCIOIB3YEMBIMH B TIOBCEAHEBHOHN JKM3HUW, NMPABWIAMH TOBEIEHUS B IIETSAX
cOepeXeHUsT 3[IOPOBBS M OKPYXKAIOMIEW MPHUPOIHOW Cpelbl, MOHUMaHHWe Bpena (OMAacHOCTH) BO3ICHCTBHS HA JKUBBIC OpPTaHU3MBI
OTIpe/IeIICHHBIX BEIIECTB, CTIOCOO0B YMEHBIIICHHS U IIPEIOTBPAICHHS HX BPEIHOIO BO3ICHCTBHS

13 Hannune nmpakTHYeCKUX HaBBIKOB IJIAHUPOBAHMS M OCYIIIECTBICHHS CIEAYIOIMNX XUMUUECKUX KCIIEPUMEHTOB:

13.1 M3y4YCHUE U ONHUCaHWe (DU3MYSCKUX CBOWCTB BEHICCTB;, O3HAKOMIICHHE C (DU3MUSCKUMU W XUMHYCCKUMH SIBJICHUSMU; OIIBITHI,
WUTFOCTPHUPYIOITHE MPU3HAKU MPOTEKAHUS XUMUYCCKUX PEaKITHi

13.2 HM3y4YeHHUE CIIOCOOO0B pa3leCHUS cMeceit

13.3 MOJTy9YeHUE KHUCIIOPOJia W M3ydeHHE ero CBOMCTB; MOJYYEHHE BOJOPOJA W M3ydeHHE €ro CBOICTB; IMONyYEeHUE YTIIEKHCIOro Ta3a H
HU3yYECHHUE €T0 CBOMCTB; MOJIyUYCHHE aMMHaKa U U3YUYEHHE ero CBOMCTB

13.4 MIPUTOTORJICHUE PACTBOPOB C OMPEACICHHON MAaCCOBOM J0JIEH paCTBOPEHHOI'O BEIIECTBA

13.5 MPUMEHEHHE HMHAMKATOPOB (JIaKMyca, METHIIOpamka u (GeHoadTalenHa) I ONpeaeaeHus XapakTepa Cpelibl B pacTBOPax KHCJIOT U
menovei

13.6 WCCIIEIOBAHNE ¥ OIMCAaHUE CBOWCTB HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; M3YYECHUE B3aMMOCHCTBUS KUCIOT C METAIIAMH,
OKCHJIaMH METAJIIIOB, PACTBOPUMBIME U HEPACTBOPUMBIMUA OCHOBAHUSIMH, COJISIMHU; TIOJTYICHIE HEPACTBOPUMBIX OCHOBAHUI; BEITECHECHUE
OJIHOT'O MeTajllIa APYTHM M3 pacTBOPa COJIH; HCCIICAOBaHHE aM(pOTEPHBIX CBOHCTB THIPOKCHIOB aTIOMHHHS U ITHHKA

13.7 pelIeHUE DJKCIEPUMEHTANBHBIX 3afady 1o TeMaM: "OCHOBHBIE KJIacChl HEOPraHWYECKUX COENUHEHUN"; "DNeKTpoIuTHYecKas

nucconmanua’; "BakHelile HeMeTaUIbl U MX coequHeHus"; "BaxxHeie MeTauibl U UX coequHeHnus"




13.8

XMUMHYECKHAE DKCIEPUMEHTHI, WILTIOCTPUPYIONINE TNPH3HAKH TPOTEKAHHUsS PEakiiii MOHHOTO OOMEHa; Ka4yeCTBCHHbIC pEaKkIUH Ha
MIPUCYTCTBYIOIIIE B BOJHBIX PACTBOPAX MOHBI: XJIOPHU-, OpOMHUI-, HOAUI-, CyTb(dat-, pocdar-, KapOOHAT-, CHIHKAT-aHUOHBI, THAPOKCHI-
HOHBI, KATHOHBI aMMOHHS, MarHUs, KalbIUs, aTFOMHHHMS, XKeje3a (2+) u skenesa (3+), menu (2+), IUHKA

14 YMeHue:
14.1 MPENCTaBISITh PE3YJbTaThl JKCIEPUMEHTa B (hOpME BBIBOJIOB, JOKA3aTENbCTB, I'pa)UKOB M TAaOJUI] U BBIABISATH SMIHUPUYCCKUEC
3aKOHOMEPHOCTH
14.2 YCTaHABIMBATh CBSI3W MEXKIy pPEATbHO HAONIONAeMBIMA XHUMHYECKUMH SIBICHUSMH H IPOLIECCAMH, MPOUCXOISAIMIUMH B MakKpo- U
MHKPOMHUPE, OOBICHATH IPUYHHBI MHOIO00pa3Hsl BEIIECTB
[lepeueHb 371IEMEHTOB COIEPKAHHUS, IPOBEPSAEMBIX HA OCHOBHOM
roCyaapCTBCHHOM 3K3aMCHC 110 XUMHH
Kon [IpoBepsieMbIii PJIEMEHT COACPKAHMS
1 [TepBoHaYanbHBIC XUMHUCCKHE TTOHSTHS
1.1 Yuctele BemecTBa U cMecH. CriocoObl pa3jieieHnus cMecei
1.2 ATOMBI 1 MOJIEKYJTbI. XUMHUYECKHUe 31eMeHThI. CHMBOJIBI XUMHUYECKHUX 3JIEMEHTOB. [IpocThie 1 CI0KHBIC BEIIeCTRa.
1.3 Xumudeckas popmysia. BaleHTHOCTh aTOMOB XUMUYECKHUX 3JIeMEHTOB. CTEIeHb OKUCICHUS
1.4 3aKoH MOCTOSHCTBA cocTaBa BerecTB. OTHOCUTENbHAS aTOMHast Macca. OTHOCUTENbHAS MOJICKYJIsipHas Macca. MaccoBasi 10JIst XUMHUYIECKOTO
9JIEMEHTA B COETHHEHNH
1.5 KonuaecTso BeniectBa. Moib. MomnsipHast Macca. MonsipHbIi 00beM Ta30B. B3anMOCBS3b KOJIMUYECTBA, MACCHI M YUCIIA CTPYKTYPHBIX €TUHHII
BEIIECTBA
1.6 du3nyeckre ¥ XUMHUYECKHE SBICHUS. XUMHUYECKasl peaKkiys U ee MPU3HAaKH. 3aKOH COXPAaHECHHS MacChl BEMIECTB. XMMUYCCKUEC YPaBHEHUS
2 Ilepnoamueckwmii 3akoH u [leproamdaeckas cucrema xumudeckux dneMeHToB J.U. Menneneesa. CTpoeHre aToMOB
2.1 Ilepnonnueckuii 3akoH. Ileproauyeckas cucrema xumudeckux aneMmeHToB J[.M. Menneneesa. Ilepruoasl u rpynmnel. OU3NYeCKUid CMBICIT

IOopsAAKOBOI0O HOMEpA, HOMCPOB IICPHUOAa U I'PYIIIIbI 3JICMCHTA




2.2 Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB IMEPBHIX 20 XUMHUYECKUX
anemeHToB llepuoanueckoit cucremsl .M. Menaeneena

2.3 3aKOHOMEPHOCTH B W3MEHEHWH CBOWCTB XWMHYECKHX OJJEMEHTOB TEPBBIX TpeX TEepPHOJOB, Kajiws, Kajblus (pagmyca aToMOB,
3JICKTPOOTPHIIATEIIBHOCTH, METAJUIMYSCKUX U HEMETAUTUYECKUX CBOWCTB) M MX COCIUHEHHUI B COOTBETCTBHH C TOJOXCHHEM JJICMEHTOB B
Ileprognuyaeckoi cuCTEME U CTPOSHHEM HX aTOMOB

3 CTpoeHue BelecTBa

3.1 Xumnueckast cBs3b. KoBaneHTHas (mOJIsipHAs M HEMOJISIpHAs) CBA3b. DJIEKTPOOTPULATEIBHOCTE XUMHUYECKUX 3J1eMEHTOB. VIoHHas CBS3b.
Merainnueckas CBSI3b

3.2 Tumnel KpUCTATUIMUECKUX PEUICTOK (aTOMHAs, HOHHAS, METALTHYECKAs), 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIITUIECKOM PEIIETKH
Y BU/Ia XUMHYECKOW CBS3H

4 Baxwneiilne nmpeacTaBUTENM HEOPraHMUECKUX BellecTB. HeMeTamnbl 1 UX coequHeHUsl. MeTaluibl U UX COSAUHEHUS

4.1 Krnaccudukarmss 1 HOMEHKJIATypa HEOPTaHHMYECKUX COEAMHEHUWI: OKCHIOB (coieoOpa3yroline: OCHOBHBIE, KHCIOTHBIC, aM(OTepHBIE) U
Hecosieo0pasyrolne; OCHOBaHMH (IIENOYM W HEpacTBOPUMBIE OCHOBAHWS); KHCJIOT (KHUCIOpOJCOAEpKallue Hu OSCKUCIOPOIHBIE,
OJTHOOCHOBHBIE I MHOTOOCHOBHEIE); COJIeH (CpeIHUX U KUCIIBIX)

42 Ousznueckre U XMMUYECKAE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOJOPO/A, XJIOpa, KUCIOpOJa, cephl, a3oTa, docdopa, yriepoaa,
KpEMHUS

4.3 ®dusnveckre U XUMHUYECKHE CBONCTBA IMPOCTHIX BEIIECTB-METAJUIOB: JINTHS, HATPHs, Kallis, MarHUS W KaJbIUs, aTIOMUHIS, JXele3a.
DIEKTPOXUMHUYCCKHUH Pl HAIPSHIKSHUN METaJIOB

4.4 du3nyueckue U XUMUYECKUE CBOMCTBA BOJIOPOAHBIX COCTUHEHUN HEMETAIIOB: XJIOPOBOAOPO/Ia, CEPOBOAOPOIA, aMMHUAKa

4.5 Ou3nueckre 1 XMMUYECKUE CBOMCTBA OKCHI0B HemetaiuioB: cepsl (IV, VI), azora (11, IV, V), docdopa (111, V), yriepona (11, IV), kpemuuns
(IV). Ilony4yenne OKCHIIOB HEMETAIIJIOB

4.6 XuMHYecKue CBOMCTBAa OKCHIOB: MeTauioB IA - IIIA rpymm, ruaka, meau (1) u xenesa (I, I1I). [Tomydenre okCHIOB METAIIOB

4.7 XVMUYECKHe CBOWCTBA OCHOBaHWH M aM(OTEPHBIX THAPOKCHIOB (Ha MpHUMEpe THUIPOKCHIOB aFOMUHUS, Kene3a, 1uHKa). [lomydyenue
OCHOBaHHH ¥ aM(POTEPHBIX THIPOKCHIOB

4.8 OO0mie XUMHYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJIOPOIHOM, CEPOBOJOPOIHON, CEPHUCTOM, CEpHOU, a30THOH, (ochOpHOI, KPEMHHUEBOH,
yronbHOH. Oco0ble XUMHUYECKUE CBOWCTBA KOHIICHTPUPOBAHHOW CEPHOM M a30THOH KUCIOT. [lomyueHue kucmor

4.9 OO01ue XUMUYECKHe CBOMCTBa cpeqHux cojeil. [lomyuenue coneit




4.10

[Tonyuenue, codupanue, pacrio3HaBaHKE BOJAOPOAA, KUCIOPOAa, aMMHaKa, yIiIEKUCIOro rasa B 1abopaTopuu

4.11 Tlomydyenue aMMmuaka, CepHON U a30THOM KHCJIOT B MPOMBIIIUIEHHOCTH. O0IIHe criocoObl OIyYSHHS METAILIOB
4.12 I'eHeTHUeckas CBs3b MEXKAY KilacCaMU HEOPTaHHYECKUX COCAUHCHUM
5 XUMHUYECKUE PEAKLINU

5.1 Knaccudukaruss XMMAYeCKIX PEakIfil 0 Pa3IMIHbBIM IIPU3HAKAM: IO YHCITY U COCTaBY YYACTBYIOIIMX B PEAKIIMU BEIIECTB, 0 TEIUIOBOMY
3 dexTy, Mo H3MEHEHHIO CTEIIeHeH OKUCICHUS XUMHUSCKHX 3JIEMEHTOB

5.2 TermmoBoii 5P heKT XUMUYSCKOM peaKIiK, TEPMOXUMHUECKHE YPaBHEHHS. DK30- U SHAOTEPMUYECKHE PeaKIuH. TepMOXUMHUECKUE YPAaBHEHUS

53 OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENN U BOCCTaHOBUTENU. [Iporiecchl OKHCIEHUS U BOCCTAHOBICHUS. DJIEKTPOHHBIN
OaJlaHC OKHCIIUTEIbHO-BOCCTAHOBUTEILHON PEaKIIUU

54 Teopust anekTponuTHYECKON Auccounanuu. KaTHoHbl, aHHOHBL. DJIEKTPOIUTHI M HEIEKTPONUThl. CUIIbHBIE U c1a0ble 2JIeKTPOIUThI. CTereHb
JIACCOITHAITTN

5.5 Peaknyn noHHOTO OOMEHa. Y ClIOBHS MTPOTEKAHUS peaKkiuii HOHHOTO 0OMeHa, MOJTHBIC U COKpAIlleHHbIe HOHHBIC YPAaBHEHUS peaKiuit

6 XuMus U OKpyXKarolas cpeaa

6.1 BemecTBa 1 MaTtepuansl B MOBCETHEBHOM KU3HU YelloBeKa. be3ormacHoe NCrob30BaHMe BEIECTB M XUMHUECKUX PEaKIuii B TabopaTopuu u
6BITy. HepBaﬂ IIOMOULIb ITPHU XUMHUUYCCKUX OXKOIraX U OTPABJICHUAX

6.2 XuMuYecKkoe 3arps3HeHHe OKpYXKawmiel cpeapl (KUCIOTHBIE IOXKIU, 3arpsA3HEHHE II0YBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €ro
npenorspamienus [lpeaensHas nomyctumas konneHTparus semecTs (I1IK). Poxp xumun B pemeHH# 3KOIOTHYECKHX MPo0ieM. Y CuileHne
MapHUKOBOTO 3 exTa, pa3pyleHue 030HOBOTO CIIOS

6.3 IIpumenenue cepsl, azoTa, Gochopa, yriaepona, KpeMHUS U UX COCUHEHHI B OBITY, MEIUIIMHE, IIPOMBIIIICHHOCTH W CEIbCKOM XO3SICTBE.
[IpuMeHeHre METaIIIOB U CIUIABOB (CTallb, YyT'YH, NIOPATIOMUHUN, OpoH32) B OBITY U MPOMBIIIUIEHHOCTH HX coelnHeHnH. [ToHsTHE 0 KOppOo3uu
METaJIJIOB, OCHOBHBIE CTIOCOOBI 3alITUTHI UX OT KOPPO3HH

6.4 [IpupoHbIE UCTOYHUKH YTICBOAOPOJOB (Yroib, MPUPOIHBIN ra3, HEPTH), MPOAYKTH MX IMepepaboTku (OeH3WH), WX POJIb B OBITY U
MIPOMBIIUIEHHOCTH

6.5 [TepBoHavabHbIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHCHUAX yriepoaa (MeTaH, 3TaH, 3THJICH, alleTHICH, 3TAHOJ, TIIUIIEPHH,

yKCycHas kucjoTa). [ToHsaTHe 0 OMOJIOrHYSCKH BaKHBIX BEIIECTBAX: KUPaAx, OCNIKax, YIJCBOaX - M X POJIH B JKU3HU YeIOBEKa

PacueTsr:




7.1 o (hopMyJIaM XUMUYECKHX COSTUHCHHI
7.2 Macchl (MacCOBOM) JTOJIM paCTBOPEHHOTO BEIISCTBA B PACTBOPE
7.3 10 XUMHYECKUM YPaBHECHHUSIM







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumusi. BBenenue B npeamet, 7 kinacc/ Epemun B.B., Jlpoznos A.A., JIyaun
B.B.; nox penaknueii Jlynnna B.B. AknnonepHoe obmiectBo «M3aaTeascTBo
«ITpocsenienue»

» Xumusi: 8-if kiacc: 0a30BbIi ypOBEHb: YUEOHUK; 5-€ U3/1aHue, epepaboTaHHoE,
8 kiacc/ IN'abpuensan O.C., OctpoymoB U.I'., CnankoB C.A. AKuMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeienne»

» Xumust: 9-i1 knacc: 6a30BbIi YpOBEHb: YUEOHUK; S-€ U3/JaHuE, TepepadoTaHHOE,
9 knacc/ I'abpuensa O.C., Octpoymos W.I'., CnaakoB C.A. AKiimoHepHOE

obmectBo «M3aatenbctBo «lIpocBemenne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

8 KJIIACC

1. B momomip mkoneHOMY yuutento. M. FO. I'opkoBenko «Iloypounbie
pa3pabotku no xumuu Kk yaeonukam: O. C. I'abpuensna; H. . Conuna, M. I1.
Canwuna; I'. E. Pynsutuca, @©. I'. ®enpamana» 9 kiacc. «Bakoy», Mocka 2005 r.
2. B nmomoms abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumusi».
[Tocobue aJ1s1 MKOJIBPHUKOB CTapIIUX Ki1accoB U noctymnaronmx B BY3sl. Jlpoda,
Mockaa 2005 r.

3. B nomomp abutypuenry. P. A. Jlugun, B. A. Monouko, JI. JI. AaapeeBa



«Xumus». 115 MIKONBHUKOB CTapIlIMX KJIACCOB U MOCTynaromux B BY 351
Teopernueckue ocHoBBI. Boripocsl. 3amaun. Tectol. [lon pemakiueit mpodeccopa
P. A. Jlununa 3 — e uznanue, ucnpasierdoe. Jlpoda, Mocksa 2004 r.

4. T'abpuensu O.C. [Iporpamma kypca xumun 17151 8-11 kmaccos
o0111e00pa3oBaTeNbHBIX yupexaeHud. — M.: Jlpoda;

5. Xumus 8 kiacc: yue0. aist 06eodpazosat. opranuzanuii / O. C. 'aGpuensis,
OctpoymoB N.I'., CnagkoB C.A.

6. ['abpuensn O.C., Buckoboitnukosa H.I1., AmykoBa A.B. HacronbHas kHura
yuutens. Xumusl. 8 kii.: Metonuueckoe nocodue. — M.: Jlpoda;

7. T'abpuensu O.C., PynoB H.H., Tonkynos B.1. Xumudeckuii 3kCriepuMeHT B
mkoJje. 8 kimacc. — M.: [lpoda

8. MunuctepcTBo oo6pazoBanusi Poccuiickoit @enepanuu. [Iporpammsr 1is
o01eo0pa3oBaTeNbHBIX yupekaeHuin. Xumus 8§ — 11 kiaccel. -3-e u3nanue,
crepeotunHoe - Mocksa; Jlpoda, 2002 r. (ctp. 26 — 37).

9. Pabouas nporpamma. Xumus. kK YMK O. C. I'abpuensna JIabupusT. py.
HNznmarenscTBo "Bako" 2016 T.

10. ®enepaabHOrO0 KOMIOHEHTA TOCYJAPCTBEHHOTO CTaHapTa OOIIero
oOpazoBanus o xumun (Yacts 1. OcHoBHOE 0011I€€ 00pa30BaHKe) AJIsT OCHOBHOM
0011e00pa3oBaTeIbHON MIKOJIBI B COOTBETCTBUU C CYIIECTBYIOLIECH KOHIIETILUEH
XUMUYECKOTO 00pa30BaHMUS.

11. Xumus: 8 kiacc: KOHTPOJIbHBIC U MMPOBEPOUHbIE paboThI K yueOHUKY O.C.

[Mabpuensna «Xumus. 8 knace» / O.C. I'abpuensn, [1.H. bepeskun, A.A.



VYmakoBa u ap. — M. : lIpoda;
12. Xumus B Tabnurax 8 — 11 kmaccsl. CripaBouHOe mocoone. ABTOp —

cocraButenb A. E. Haconosa 10 — e uznanue, crepeoruntoe. Jpoda, Mocka

2007 r.

9 KJIACC

1. B momonip mkonsHOMY yuutento. M. FO. I'opkoBenko «Iloypounsie
pazpabdotku o xumuu K yueonukam: O. C. I'abpuensna; H. . Connna, M. I1.
Canuna; I'. E. Pymsuruca, @. I'. ®enpamana» 9 knacc. «Bako», Mocksa 2005 r.

2. B nomoup adbutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumus».
[Tocobue aJ1s1 MKOJIBHUKOB CTApIIKX KJIaccoB U noctymnaronmx B BY 31, [Ipoda,
Mocksa 2005 r.

3. B momomis abutypuenty. P. A. Jlugun, B. A. Momnouko, JI. JI. Auapeena
«Xumust». 17151 MIKOIBHUKOB CTapIlIMX KJIACCOB M MocTynaromux B BY 35l
Teopetudeckue ocHoBBL. Borpockl. 3agaun. Tectsl. [lox penakmueit mpodeccopa
P. A. Jlununa 3 — e uzganue, ucnpasieHHoe. J[poda, Mocksa 2004 r.

4. T'abpuensu O.C. IIporpamma kypca xumuu it 8-11 kimaccos
o0111e00pa3oBaTeNbHBIX yupexaeHuid. — M.: Jlpoda;

5. Xumus 9 knace: yueonuk: yueOHuk / O. C. I'abpuensH. — 8-e u3a. nmepecMmorp.
— M. : Ipoda,2019 1. 319, [1] c. un. (Poccuiickuii yaeOHUK)

6. 'abpuensu O.C. Uzyuyaem xumuto B 9 ki1.: aunakruyeckue matepuanst / O.C.



["abpuensn, T.B. CmupnoBa. — M.: bauk muitoc

7. I'abpuensu O.C., Bucko6oitnukosa H.I1., flmykoBa A.B. HactonbHnas kaura
yuuTtensa. Xumus. 9 ki1.: Metogudeckoe mocooue. — M.: Jlpoda;

8. I'abpuensia O.C., PynoB H.H., Tonkyno B.U. XuMudecknii S5KCTIEpUMEHT B
mkoje. 9 kimacc. — M.: [Ipoda
9. MunucrtepctBo oopazoBanus Poccuiickoii @enepanmu. [Iporpammer ams
oOmreoOpa3zoBaTenbHbIX yupexaeHuil. Xumus 8 — 11 kmaccel. -3-e u3ganue,
crepeotunHoe - Mocksa; Jlpoda, 2002 r. (ctp. 26 — 37).

10. Pabouas nporpamma. Xumust kK YMK O. C. I'abpuensina JIabupunt. py.
HN3nmateascTBo "Bako" 2016 1.

11. ®enepanbHOro KOMIOHEHTA IOCYIAPCTBEHHOTO CTaHAapTa 00IIEro
oOpazoBanus 1o xumun (Yacts 1. OcHOBHOE 00111€€ 00pa3oBaHuUE) /I OCHOBHOM
0011e00pa3oBaTeIbHOM MKOJIBI B COOTBETCTBUHU C CYIIECTBYIOIICH KOHIICTIIIHEH
XUMHUUYECKOTO 00pa30oBaHMUs.

12. Xumusi: 9 kiacc: KOHTPOJIbHBIC U MPOBEPOUHBIE paboThl K yueOHUKYy O.C.
[Nabpuensna «Xumus. 9 xknace» / O.C. T'abpuensn, [1.H. bepe3kun, A.A.
VYmakora u ap. — M. : lIpoda;

13. Xumus B Tabnunax 8 — 11 kmaccel. CripaBouHoe mocodue. ABTOp —
cocraButenb A. E. HaconoBa 10 — e uznanue, crepeoruntoe. Ipoda, Mocksa

2007 r.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HMHTEPHET

8 KJIACC

1)bubnuoteka LIOK https://m.edsoo.ru/00ae1750

2) https://resh.edu.ru/subject/29/8/

3) https://interneturok.ru (8 knacc)

4) http://chemistry. narod.ru XuMuK.py: caiiT o xumuun

5) https://skysmart.ru/articles/chemistry

6) [Toptan Beepoccuiickoit onmuMIina sl MKOALHUKOB. http://rusolymp.ru/

7) Pycckuii o6pazoBarenbHbiit moptai. http:// www.gov.ed.ru

8) denepanbHBIN POCCUMCKUN 001Ic00pa3oBaTEILHbIN OPTAJL.
http://www.school.edu.ru

9) ®enepanbublii nopran «Poccuiickoe odpazoBanue». http://www.edu.ru

10) Caiit CIAM I'MA: PEIITY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru
9 KJIACC

1)bu6amoreka IIOK https://m.edsoo.ru/00ael750

2) https://resh.edu.ru/subject/29/9/

3) https://interneturok.ru (9 kmacc)

4) https://skysmart.ru/articles/chemistry/

5) https://www.alto-lab.ru

6) [Toptan Beepoccuiickoit ouMnuaasl MKOJIbHUKOB. http://rusolymp.ru/



7) Pycckuii o6pa3zoBarenbHbIi moprai. http:// www.gov.ed.ru
8) denepanpHbI poccUiicKuil 001Ie00pa30BaTEeIbHBIA TOPTAL.
http://www.school.edu.ru

9) ®enepanbubrii noptan «Poccuiickoe odpazoBanue». http:// www.edu.ru

10) Caiitr CIAM I'MA: PEILLY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru






