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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
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHUH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YUYCHHUS XUMHUU C YYETOM MEXKIPEIMETHBIX U BHYTPHU
NPEIMETHBIX CBSI3€H, JIOTMKA y4e€OHOTO MPOLECCa, BO3PACTHBIX OCOOECHHOCTEH
00y4Jaronmxcs, OnpeaeseT BO3MOKHOCTH MIPeAMETa IS peanu3aluu TpeOOBaHUi
K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTEIbHOM MpOrpaMMbl Ha YpPOBHE
OCHOBHOI'O 00IIET0 00pa3oBaHus, a TAKKe TPEOOBAHUM K pe3ysbTaraM OOy4deHHUs
XMMHUM Ha YpOBHE II€JIeM HW3y4YeHHs MpelMeTa U OCHOBHBIX BHUJOB Y4ueOHO-
MO3HABATENILHON  JIEITEIbHOCTH  OOYyYaloIIerocss IO OCBOCHHUIO  y4eOHOTO
COJIepKaHMUsI.

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
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTUYECKOM,
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
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

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



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI 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
HEOPraHWYECKOM XUMHUM UM HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX ITOHSATHHI
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 BCET'O €CTECTBO3HAHUS,

— 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,
CTPOCHMS U BO3MOKHOCTEHN MPAKTUYECKOTO IPUMEHEHHUSI U MTOJyYEHUS H3y4aeMbIX
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
KJIacCh» U «DPu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHM MPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBI. 3a7a4a
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 METOJaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB M XMMHYCCKUX PEaKIHii, B
GbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMECHUN U X IPUMEHEHUH B y4€OHO-
MO3HABATEJIbHOM U y4eOHO-UCCIEN0BATENbCKON JIEATEIbHOCTH, OCBOCHUH MPABHII
0e30macHOro 00pallleHUs ¢ BEIIECTBAMH B MTOBCEIHEBHOM JKU3HU.

[Ipy M3yyeHMU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

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

—  HampaBJICHHOCTh OOy4YeHUST Ha CHCTeMaTH4ecKoe MpUOOIIeHUE
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 o0Omeld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAYYHOMH
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKpY>KaroIlIero MHUpa, WCIOJB3ysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XUMUH, PUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B MIOBCETHEBHOMN KU3HU U TPYAOBOM
NeSITeJIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO 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).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

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. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas popmysa. BareHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOCHTENbHAsE aToOMHasi mMacca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

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

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue 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,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
CONM, HaONIOJCHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJIEIeH MOJIEKYII
(I1IapOCTEePKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT 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¢ (heKT XUMHUUECKON peakluuu, 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 10J1 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
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NUECKHE 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 OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJYyUYEHHUE,
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, uccienoBaHHE€ OCOOEHHOCTEH pACTBOPEHHsS BEIIECTB C Pa3IHMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM 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 C METalaMu, peakiui
HEUTpaNIU3alMy, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJula APYTUM U3 PacTBOPA COJIM, PELICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
Y TUJIPOKCUBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u jiuuHHonepuoanas hopmsi [lepronnyeckoi
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImbl.
OU3NYECKNN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOJAM.

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

Xumuyeckass CBsa3b. KoBajieHTHass (TMOJIIpHAsT UM HEMOJISIPHAs) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX — PEaKUUN
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATUM, SIBJISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEeHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (DaKT, rUmoTE3a, 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
MCKOMNAEMBbIE, TOILUIUBO, 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 KPUCTAITIMYECKHUX
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
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U IHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
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

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUI

OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX ~ PEaKIUii ¢  HWCIOJB30BAHMEM  METONa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
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 HEMETaUIOB (rpadura M 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), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

HemeraJyibl 1 X COeIMHEHUS

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 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IIPUpPOJIE.

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
MPOMBIIIUIEHHOTO CHoco0a MOdy4YeHus CepHOM KucioThl. [IpuMeHeHue cepHoi
kuciaoTbl. CoJMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue ceppl M €€ COeNMHEHUM B IpuUpoae. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaloIllel Cpellbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MIPEIOTBPALICHHUS.



OOmast xapaktepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, 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]IA, 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, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/1, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B IpUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKUE CBOMCTBA, JIEWCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJIy4Y€HUE U
pUMEHEHUe. DKOJIOTHYECKUe MpoOJIeMbl, CBsI3aHHbIE ¢ OKcuaoMm yriepona (IV),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHEe U XMMHYECKHE CBOWCTBA, MOJyYEHUE U
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).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOJYKThI WX TepepaboTku (OC€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBoJax — U ux
poiii B OKM3HM 4eJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHCHHUM.

KpemHnmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNyYCHHE W
npumeHenue. CoenuHenus KpeMHus B npupojie. Oo1mume npencraBieHus 00 OKCuIe
kpemuus (IV) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBINIUICHHOCTH. BakHEHIHe cTpoHWTeNbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

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



UX TPOTEKAHMS, OMBITHI, OTpa)xkaromme (PU3MUecKHe U 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 ¢dochopHbIX yaoOpeHul, nojsydyeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHHE
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 AKTHUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOras3a, IOIYUYEHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-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

OO1as XapakTepUCTUKA XUMHUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUU  psf
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
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.

[[{enounple mMeTambl: nonokeHue B [leproanyueckoil cUCTEME 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 IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[lepnognueckon cucreMe xuMudeckux 3nemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoe. Pu3nuecKre 1 XUMHUYECKHE CBOKWCTBA MarHus



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). 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
AJTFOMUHUSL.

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
(IIT), ux coctaB, CBOMCTBA U MMOJyYCHHE.

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 PEaKIuii Ha MOHBI: MarHus, KaJabllHs, A TIOMUHUS, ITUHKA, xKeme3a (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
TUJIPOKCHJIA [IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnenmme
METaJJIbl U KX COCTUHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSX.

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

Xumuyeckuui IKCnepumenm:

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

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHUM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DAKT, THUMOTE3a, 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
CaMONO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0YYArOIINXCA.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHUN H
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAyyHOMY HACIEIUI0, TTOHMMAaHUS 3HAYCHUS] XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpamaaHCKOro BOCIIUTAHUSA:

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, y4eOHOMCCIIEJ0BATEIBCKOM, TBOPUECKON U IPYTHX BUIaX AEITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAEATEILHOCTH MPU BBIIOIHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3a]a4, BBINOJIHEHUH XUMHUYECKHX SKCIEPUMEHTOB,
CO37[aHUH YUYE€OHBIX MMPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIIH
B IIpoliecce 3TOM y4yeOHOH AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TOCTYIKH CBOMX TOBApHINEH C MO3UIIMKM HPABCTBEHHBIX U MPABOBLIX HOPM C
Y4ETOM OCO3HAHUSA MMOCIEACTBUM MOCTYNKOB;

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, B3aUMOCBS3SX YEJIIOBEKAa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJyYEHUE HOBBIX 3HAHUU 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



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
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
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, 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
(GbU3MYEeCKOMY U TCHUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOACHUS
npaBuJ1 0€30MacCHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYaLIUsIX,
YIPOXKAIOIMINX 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 PpE3yJIbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUST MUPOBO33pEHUS O0IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHsI, 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 KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (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 JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMPATh 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 —
XUMHUYECKUH 3HAK (CHMMBOJ DJIeMEHTa), XUMHYecKas ¢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 /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

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 (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPEYMBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE 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
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU 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
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX 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 YHMBeEpPCAJbHbIE 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 aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATHI

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



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
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 J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, 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
(mporeHTHAsE KOHILIEHTpAIsi) 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
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX 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-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xuMmuueckux snementoB JI. .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB 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 TPEBpALCHUNA 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,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — ISl M3YyYEeHUs] CBOMCTB
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
(Boopoia M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
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,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas pPeaKisi, XUMUYeCKasi CBSI3b, TEIIOBON ekt
peakiuu, MOJb, MOJSIPHBI  00BEM,  pacTBOp,  BJIEKTPOJHMTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMUUYECKOW PEAKLMH, TMPEACIbHO JOMYyCTUMas KOHILEHTpaIUsI
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS (GoOpMyII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIU;

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 3akoHa J[. WM. MenneneeBa u
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), OOBSACHSTH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax 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
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

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



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa 1o ¢GopMmyJsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yrieKHcIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIlO3HABATH OIBITHBIM IyTEM XJIOpPUI-, OpPOMHI-, HOIUI-,
kapOoHat-, Qocdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B BOJIHBIX
pacTBOpax HEOPTraHUIECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMK MBICIIUTEIILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ITICHNEe, CHCTEMAaTH3aIINIO, BBISBIICHUE IPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H — JJIS M3YYEHUsI CBOMCTB BEIIECTB M XUMHYECCKUX
peakmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAaHUS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dekTpoHHbIE (LM (POBbHIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHasi 0071aCTh

L1 €CTECTBO3HAHUS U 5 0.5 ) bubmuoreka [{OK

' MPaKTHYECKOM JIEATETHHOCTH ’ https://m.edsoo.ru/7f41837¢c

YeJIoBeKa

12 BeitecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK

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

Hroro no pazneny 20

Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
21 Bosnyx. Kucnopon. [lonsatne 6 bubmmnoreka HOK

' 00 okcHgax https://m.edsoo.ru/7f41837¢
2 Bognopon. ITonstue o g 1 bubmuoteka [IOK

' KHCIIOTaX U COJISIX https://m.edsoo.ru/7f41837c
)3 Bona. PactBopsl. [lonsitue 06 5 ] 1 but6mmoreka [IOK

' OCHOBaHHSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 | 1 bubnuotexa [JOK

' 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. BuGmorexa LOK

32 OxucamTensio- 8 2 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJILHBIC PEAKITUU

Hroro mo paszery 15 ngs?;;?:;(sigg/sfmsﬂc
PezepBHOE Bpemst 3 bubmorexa OK

https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68 55

[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 sneMeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa LIOK
) PYTHIRL L-6p https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
23 aneMeHTOB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mias XxapakTeprucTUKa XUMHIECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriaepon u 8 1 2 Bubmmorexa [IOK
' N Py ' 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
Hroro no pazaeny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
' 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 aTa nudpoBbIe
Tema ypoka Koutpoasubie IIpakTuueckue A p
n/n Bcero u3ydyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl

1 IIpeamer xumun. Ponb xumun B 1 bu6nunorexa LIOK
’KM3HM 4esoBeKa. Tela u BeliecTna https://m.edsoo.ru/ff0d210c

) [lonsTre o MeToax MO3HAHUS B 1 0.5 bubnunoreka LIOK
XUMHH. BXOAHOU KOHTPOJIL ’ https://m.edsoo.ru/ff0d227¢
[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 [TOK

a . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU MOBAPEHHOM COJIN)»
bubnmnoreka LIOK
6 ATOMBI 1 MOJICKYJIBI 1
y https://m.edsoo.ru/ff0d2a6¢

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

8 IIpocThie U CIIOKHEBIE BEIIESCTBA 1 bubmorexa [IOK

P B https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa 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¢
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
Knaccudukanus XumMuaeckux
18 eaKuui (COeAMHEHNUS, PA3JI0KEHUS bubmmorexa LIOK
beaxtl A ds ’ https://m.edsoo.ru/ff0d3{34
3aMeINIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoneaucT. O0o0IeHne 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
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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 bubmmorexa [OK
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 DHJIOTEPMUYCCKUX 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
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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 [OK
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
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[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
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[TepBbie MOMBITKY KIACCH(PUKAITUN

bubnunoreka LIOK

51 XUMHYECKUX 31eMeHTOB. [loHsiTHE O
https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX AIEMEHTOB
[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 > TPYTIHEL TOATPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
. 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€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaKJaHUuH
PesepBurblii ypok. O0001I€HIE 1
58 CI/ICTEMaTI/ISZI_I:I/ISI 3HAHUN / bubmmorexa TIOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 o teme
59 «Ctpoenune atoma. XuMH4uecKas bubmuoreka [IOK

cBs3b» / Beepoccwuiickas
npoBepouHas paboTa

https://m.edsoo.ru/00adb486
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60 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubmmoreka [JOK
XUMHUYECKUX IIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [JOK
61 HNonnas xumuueckas CBsi3b 1 https://m.edsofru/OOadac34
2 KoBanenTHas nonsipHasi XuMH4eCKas 1 bubnmnoreka HOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentHas nenomnsipHas 1 bubnnoreka [JOK
XAMUYECKasl CBSI3b https://m.edsoo.ru/00adaab8
bubnnoreka [JOK
o4 CTenenb okuceHHs ! https://m.edso:)_.lru/OOadanS
65 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubmmorexa [JOK
peakuu https://m.edsoo.ru/00adb076
bubmuoreka [IOK
66 OxkucnuTenu u BOCCTAHOBUTENH 1 hitps://m.c dSO(]frll 100adb076
PesepubIiil ypok. O60011eHIE 1
67 CUCTEMaTU3alsA 3HAHUH 110 TEME 1 bubmmnoreka HOK
«Ctpoenue aroma. XuMudeckas https://m.edsoo.ru/00ad9cb2
CBA3b»
68 PesepBHblil ypok. O60011eHue u | bubmmnoreka HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 55
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bceero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
[lepuoanueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bubnnorexa [JOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

. bubmuoreka [{OK
2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOAOB

3 Knaccudukanus 1 HoMeHKIaTypa | bubmuoreka [IOK
HEOPraHNYeCKUX BEIECTB. https://m.edsoo.ru/00adb7e2

4 Buasl XuMUYeCKOM CBSI3U U THITBI | bubmuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme

5 «IToBTOpEHUE U yriIyONneHue ) 1
3HAaHUM OCHOBHBIX pa3/elioB Kypca
8 Kimacca»

6 Knaccugukanus XuMmuaeckux ) bu6muoreka [JOK
peaKLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHYECKOU

but6mmoreka [IOK
7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKLIUSIX
2 [TonsiTue 0 XMMUYECKOM 1 bubmuorexa [{OK

paBHOBecHH. PaKTOPHI, BIUSIOLINE

https://m.edsoo.ru/00adc28¢c
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Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

nuccoruanus. XUMHYECKHE
peaKIu B PaCTBOPAX»

paBHOBECHUS
9 OKuCIUTENbHO- bubmuorexa [IOK
BOCCTaHOBUTEJbHBIE pEaKLINU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 nuccoruanu. CUIbHBIE U clIa0bIe bubnnorexa [IOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHble ypaBHEHHS peakuil bubmorexa HOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUI bubnnorexa [JOK
00 BIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JIACCOLNAITAN
XUMHYECKHE CBOMCTBA COJIEH B
13 CBETe MpecTaBleHu 00 bubmmorera OK
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLMAIITN
14 [TonsTHe 0 runponuse conen bubnmorexa OK
https://m.edsoo.ru/00add9d4
1 O06o0011eHNe U cUCTeMaTH3aIUs bub6mmorexa [IOK
3HAaHUU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pemenne s3xcriepuMeHTaIbHBIX Bubmmorexa [IOK
https://m.edsoo.ru/00addbfa
3a7a4»
KonTponbnas padota Ne2 o teme
17 «INEKTPOIUTHYECKAS bubmmnoreka [JOK

https://m.edsoo.ru/00addecO
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OO01mmas xapakTeprCcTHKA TaJIOTCHOB.

18 XUMHUUYecKre CBOMCTBA Ha PUMEPE bubmorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XHMquCKHS CBOMCTBA, ITOTYUCHUEC bubmorexa LIOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTuueckas padora Ne 2 o Teme
20 «ITomydenne CoOITHON KUCIOTHI bubmmorexa LOK
y B . ’ https://m.edsoo.ru/00ade348
u3yuyeHue e€ CBONCTB»
Brruucnenust no ypaBHeHUSIM
. bubmuoreka [{OK
21 XUMHUYECKUX PEaKIUi, €ClIu OJ1H
https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE

2 OO1as xapakTeprCcTHUKa SJIEMEHTOB bubmuoreka [IOK
VIA-rpynmer https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOIU(MUKAITUU CEPBHI.

7 Haxoxnenue cepsl u eé bubmuoreka [IOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

P P P bubmuoreka [{OK
24 ¢bu3znyeckrue 1 XuMU4YeCcKHe
o https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunbl cepbl. CepHasi KHCIIOTA,
25 (bu3nUecKre U XUMUYECKHE bubmorexa LHOK
. https://m.edsoo.ru/00adea28
CBOICTBa, TPUMEHEHNE
XUMHUYECKUE PEaKLIUU, JIeKAIINE B
%6 OCHOBE TIPOMBIIIUIEHHOTO criocoba bubmuoreka [IOK

MOJyYEHUSI CEPHOU KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a
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OKpYKarolleu cpeibl
COCTUHEHUSIMH CEPBI

Briuucienne MaccoBoOi 101U

bub6nmoreka [IOK

27
BBIXOJIa IIPOAYKTA pEAKIUN https://m.edsoo.ru/00adec8a
OO6m1ast xapaKTepruCTHKA JIEMEHTOB
VA-rpynmsl. A3or,

28 aCIIPOCTPAHECHUE B IPUPOE Bubmiorexa IOK
pactipoctp PHPOZE, https://m.edsoo.ru/00adeeab
(du3HUYeCcCKre U XUMUYICCKUE
CBOMCTBA
AMMHaK, ero GU3nYecKue u

. bubmuoreka [{OK
29 XUMHUYECKHUE CBOKCTBA, MOIYyUYEHUE
https://m.edso00.ru/00adf004
Y MPUMEHEHUE
[TpakTuyeckas pabora Ne 3 o Teme
30 «Ilonyuyenne aMmmuaka, H3yueHUE bubmmorexa OK
y . - M3Y https://m.edso00.ru/00adf180
€ro CBOMCTB»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubmuoreka [IOK
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHWUS B KQU€CTBE MUHEPAITbHBIX

32 noopennii. XUMHUUECKOE bubmorexa LHOK
YA0OP ) o https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpPeIbl
COEIMHEHUIMH a30Ta
®dochop. Okenp dhocdopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljzn(qe)cxne u bubmmorexa [IOK

p N https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOWCTBA, MOTyYEHNE
34 Hcnons3oBanue pocdaTos B bubmuoreka [IOK

KauCeCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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yaoOpeHuit. 3arpsi3HeHHe
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, pacripocTpaHEHHE B

bub6numoreka [IOK

35 npupoje, GU3NICCKHUC U
pupone, ¢ . https://m.edsoo.ru/00adfd9c
XUMHYECKHAE CBOMCTBA
Oxkcuapl yraeponaa, ux pusnyeckue
A XUMHYECKHE CBOMCTBA.
36 DKOJIOTHUECKHE IIPOOIEMBI bubmmorexa LOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(IV)
37 VYrobHas KUCI0Ta U €€ COIn bubmmorexa LOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o Teme
18 "[losydyeHne yriekucioro rasa. bubmuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpraHMYEeCKUX BEIIECTBAX KaK O bubnuorexa [IOK
p https://m.edsoo.ru/00ae054¢
COCIMHEHUSX YTJIepoaa
40 Kpemuunii u ero coe fuHeHU bubnnorexa [IOK
p https://m.edsoo.ru/00ac080a
[TpakTuueckast paborta Ne 5.
41 Pemenne skcriepuMeEHTAIBHBIX bubmuoreka [IOK
3aja4 no teMe «BaxkHenmme https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI M UX COCINHEHUI»
KonTponbHas pabota Ne3 mo Teme
. bubmuorexa [{OK
42 «Baxkuenme HeMeTaJUIbl U UX

COCONHCHUA»

https://m.edsoo.ru/00ae0e18
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metaunieckas CBsi3b U

bubnunorexa LIOK

43
METAJUINYECKAs] KpUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckKue CBOMCTBA
METaJIJIOB
XHWMHUYECKHE CBOMCTBA METAJIJIOB.
44 ONEeKTPOXUMHYCSCKHH Psl bubmorexa [IOK
p . P https://m.edsoo.ru/00ael 156
HanpsH>KEHUHA METaJJIOB
OO6m1re criocoObl MOTyYSHHS
MeTaiioB. CriiaBel. BerauciaeHus
bubnunoreka LIOK
45 10 YPaBHEHUSIM XUMHYECKUX
. https://m.edsoo.ru/00ael 156
peaKIuii, €CJiv OJIMH U3 PEareHTOB
COJIEPKUT MPUMECH
46 ITonsTHE O KOPPO3UHU METAJIJIOB bubmmorexa HOK
PP https://m.edso0o.ru/00ael1278
bubmmoteka IIOK
47 €JIOUHBIEC METAJIBI
i https://m.edsoo.ru/00ae14b2
43 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
Kanus https://m.edsoo.ru/00ae14b2
49 [le1ouHO3EMENBHBIE METAILIIBI — bubnuotexa [JOK
KanbIIUM 1 Maraui https://m.edsoo.ru/00aec15e8
. bubmuoreka [{OK
50 Baxneinmnme coemMHEHNS KaJbITUS
https://m.edsoo.ru/00aec15e8
51 O0001IeHe B CUCTEMAaTH3 A
3HAHHUH
5 JKEcTkocTh BOABI M CIOCOOBI €€ bubnunoreka LIOK

yCTpaHEHUS

https://m.edsoo.ru/00ae1886
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[IpakTuyeckas pabora Ne 6 o Teme

53 "YKECTKOCTE BOJBI I METOAEI €6 buGnuorexa [IOK
" https://m.edsoo.ru/00aelaed
YCTpaHECHUS
54 JN— bubnunoreka LIOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U Bbu6muotexa [JOK
TUApoOKCcUIa https://m.edsoo.ru/00aelc64
56 eeso bubnuoreka [IOK
https://m.edsoo.ru/00ac1d86
57 Okcubl, THIPOKCUIBI U COJTH bubnnoreka [JOK
xenesa (I11) u xxenesa (III) https://m.edsoo.ru/00ae35e6
53 O00011IeHNE U CUCTEMATU3AIUS
3HAHUU
[IpakTnueckas padora Ne 7.
59 Pelenne skciepuMeEHTAIBHBIX bubmmnoreka HOK
3a7a4 1o Teme «BakHelmue https://m.edsoo.ru/00ae3de8
METaJJIbI U UX COCMHEHUSI»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIIUH, €CIIH OJUH
60 U3 PEareHToB JIaH B U30BITKE WK bu6muoreka [JOK
COZEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BBIXOJa IPOYKTa
peakiuu
61 O06o001meHre U CHCTEMAaTH3aIIH
3HAHUH
Kontponbnas padota Ne4 o teme
62 «Baxueiye MeTallIbl U UX

COCAUHCHUA»
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63 BemectBa u marepuassi B | bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE 1 bubnmnoreka HOK
OKpYKaroIleH cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn | bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O600ICHHE 1 | bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PesepBHeIil ypok. O600ICHHE 1 | bubnnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c¢
68 PesepBHrlit ypok. O6o0mienue u 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edso0.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

1

IIo Teme: ((HepBOHa'-IaJII)HI)IG XUMHNYCCKHUEC ITOHATHUA»

1.1

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHATHH: aToM,
MOJIEKYJla, XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJSipHasT Macca, KOJUYECTBO
BELIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasi J10JI1 XMMHUYECKOIO
JJIEeMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM, XUMHUYECKas peaKkius,
KIacCUPUKALMS ~ peaklMii: peakiuu  COCAMHEHUsS, PpPeaKIuu
pa3NoKEHUs, PEaKIUH 3aMelIeHHs, peaklud OOMEHa, HK30- H
SHJOTEPMUUYECKHUE PEAKINH, TeTUIOBON 3((hEKT peakiuu, pacTBOp,

MacCcCoOBas J0JIA BEIICCTBA (HpOI_IeHTHaSI KOHI.[CHTpaI_II/ISI) B pacTBOpPC

HIUTIOCTPUPOBATE B3aAUMOCBSA3b OCHOBHBIX XHMHUYCCKHUX MOHATUU U

IMPHUMCHATH OTU MMOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHm‘/'I

1.3

HCIIOJIb30BAaTh XUMUUYCCKYIO CUMBOJIMKY IJISI COCTABJICHUS (I)OpMYJ'I

BEIIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUN

1.4

PaCKpbIBaTb CMBICII 3aKOHOB COXpPAaHCHHA MacCChbl BCIICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJAPHOI'O YYCHUA, 3aKOHa

ABorazpo

1.5

1.6

OMnpeaciisiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI)IX
COCINMHCHUAX
KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKHUEC pPCaAKIUU (HO qucily U COCTaBy

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY 3 PeKTy)

1.7

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAaccChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIYHCIISITH MACCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTa 1Mo (Gopmylie

COCIMHEHUS,

BBIYUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

MPUMEHSTh ECTECTBEHHOHAYYHBIE METO/IbI IIO3HAHS — HAOII0JICHNE,
W3MEpEHUe, MOJCTUPOBAaHUE, OKCICPUMEHT (pealdbHBId U
MBICJICHHBIN )

[To Teme: «BakHelume npecTaBUTEITN HEOPIaHUIECKUX BEIIECTB)

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHYCCKUX MTOHSATHH: OKCH I,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OIIpCACIIATE IPHHAAJICIKHOCTh BCIICCTB K OHpe,Z[eJIéHHOMy KJIacCy

coeanHeHui 1o Gpopmynam

23

KJIACCU(PUIIMPOBATh HEOPTAHMYECKUE BEIIECTBA

24

2.5

2.6

XapakTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPXKIasl OMMCAaHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOUIMX  XMMHUYECKHUX
peakuuii

IIPOTHO3MPOBaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXKHOCTU IPOTEKaHHSI XMUMHUYECKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClIeIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIol U
nabopaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH IO BBITIOJTHEHHIO
na6opaT0pme XUMHUYCCKUX OIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BEIIeCTB (BOJAOPOAA M KUCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIEHHON MacCOBOM JOJIE pPacTBOPEHHOTO
BEIIECTBA, MIAHUPOBATH U MPOBOJUTH XUMHUUYECKUE IKCIIEPUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB IMIENOYEH U KHCIOT C MOMOIIBIO

MHMKATOPOB (JaKMyc, (heHosnTanent, METUIOPaHXK U IpyTHUE)

2.7

MIPOBOJIUTH PACYETHI [0 YPABHEHUIO XUMUYECKON peaKIuu

I[To Teme: «Ilepmomnueckuit 3akoH u llepmoamdeckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CtpoeHue aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN

3.1

PaCKpbIBATE CMBICII OCHOBHBIX XUMHUYCCKHUX TTOHSTHM: AApO aTtoMa,

AJIEKTPOHHBIA CJOM aToMa, aTOMHas OpOWTanb, pPaAUyC aToma,




XUMHYCCKAad CBA3b, MOJIApHAss W HCHIOJApHAsA KOBAJICHTHAsA CBA3b,
QJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHUYCCKUEC 3JICMCHTBI

33

3.4

OIMCBIBAThH U XapaKTepu30BaTh TabamuHyto Gopmy Ileproanueckoit
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3iuuyaTh IOHITHUS «IJIaBHas
noarpynmna (Arpynma)» u «mnobouynas mnoarpynna (brpymma)y,

«MaJible» U «OOJIbIINE)» NEprUOAbI

packpbiBaTh cmbich llepuonmueckoro 3akona J[.MA. Mennaeneena:
JEMOHCTPUPOBATh  I[MOHUMAHUE MEPUOJUYECKON  3aBUCHUMOCTH
CBOHCTB XHUMHUYECKHX DJJIEMEHTOB OT HUX TIOJOXXEHUS B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  0003HAU€HHs, KOTOphIE HUMEIOTC B  Tabnmie
«lleppoguyeckass  cucrema  XUMUYeCKHX  anemeHToB .M.
MeHieneeBay ¢ 4MCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHsI aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj sjapa, o0Ilee 4YHCIo

QJICKTPOHOB U PACHPCACICHUEC UX T10 3JICKTPOHHBIM CJ'IOSIM)

ONpCACIIITL  CTCIICHb  OKHUCJIICHHUA  JJICMCHTOB B 6I/IHapHI:>IX

COCIUHECHUAX

3.7

OTpEeAENATh BHUJI XMMHUYECKON CBSA3M (KOBAJEHTHAass UM HOHHAs) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBO 1 XUMUYECKasi PEAKIUsY

1.1

PaCKpBIBATE CMBICII OCHOBHBIX XWMHYECKUX TMOHSTHM: pacTBop,
QJICKTPOJHUTBI, HEIJICKTPOJIHUTBI, SJICKTPOJIUTHUYICCKAA AUCCOLIHALINA,
p€aKkuu MOHHOI'O O6MeHa, KaTaJm3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMLIC n HeO6paTI/IMBIe pCaKknuu,
OKHCIIUTCIBHOBOCCTAHOBHUTCIIbHBIC p€aKkuuu, OKHCIIUTCIIb,
BOCCTAaHOBUTCIIb, OKHUCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIIN,

aM(OTEepHOCTh, XHUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAas,




1.2

MeTaJIJII/I‘-IeCKaH), KpucCTalliIn4ycCKad peméTKa, CIIJIaBbI, CKOPOCTb
XHUMHYCCKOHN p€aknuun

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYCCKHX MMOHATUH H

MNPUMCHATH OTU MOHATUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHHﬁ

1.3

COCTABJISITh YPaBHEHUS JICKTPOJUTUUYECKON THUCCOIMALUN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAlIEHHbIE YpaBHEHUS peakiuil

HMOHHOTO OOMEHa

1.4

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MOCPEICTBOM COCTaBIICHUS AJIEKTPOHHOTO OallaHCca 3TUX peakuuit
MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakiiuu

[To temam: «Hemeramnsl U uX coenuHeHUs» U «MeTamipl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHMCHIBaTh) 0OmMEe W crenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOITBEPKIAT

OIMMCAHUC TIIPUMCPAMH MOJICKYJIPHBIX W HOHHBIX ypaBHCHI/Iﬁ

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.2

23

24

COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPKAAIOIUX CYHIECCTBOBAHNEC

TeHETHYECKOM CBA3HU MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMUUCCKHUX npeBpameHI/Iﬁ B pa3JIMYHbIX

YCIIOBHSIX

ClIeIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIoil U
abopaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHSIMH TIO BBITIOJTHEHHIO
J'Ia60paT0pHBIX XUMHYCCKUX OIIBITOB IO IMOJTYYCHHIO U CO6I/IpaHI/IIO

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa H YTJICKHCIIOTO 1"2133)

2.5

OpOBOAWTE pPE€aKOWH, IMMOATBCPKAAIOMINEC Ka4EeCTBEHHLIA COCTaB
pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XIOpPHU-,
Opomun, womua, kapOoHat, Qocdar, cummkar, cynbdar,
THUAPOKCUIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MIPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX BEUIECTB

ITo Teme: «XuMHus 1 OKpy>Karolas cpeia»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMHUYeckux moHatuil: [TIJIK

BCIICCTBA,; KOPPO3HA MCTAJIJIOB




3.2

MPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHOU AEATEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTH3aIHIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUIsI HM3Yy4YCHHS
CBOMCTB BEIECTB U XUMHUYECKHUX PEAKIUN; €CTeCTBEHHOHAYYHBIC
METOJIbl TIO3HAHUS — HAONIOJACHHE, W3MEPEHHE, MOJCIMPOBAHUE,

AKCTIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHATHS

[Ipenmer xumuu. Poiab XxumMuu B )KM3HU 4eJlOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSIHHE

BCIIICCTB

ITonsTHE O METOAAX MTO3HAHUS B XUMHHU. UNCTHIE BEIIECTBA U CMECH. Crioco05b1

paszaeneHus cMecen

1.3

1.4

ATOMBI U MOJICKYIJIBI. Xumuueckue diaeMeHThl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe U CJIO0XXHBIC BEIICCTBA. ATOMHO—MOJ’IGKyanHO@ YUCHUC

XuMuueckas Q)opMyna. BaneHTHOCTE aTOMOB XUMHUUYECKUX JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTraBa BCIICCTB. OtHocHUTEILHAS aTOMHasa macca.
OTtHocHuTeIbHAS MOJICKYJISIpHAd Macca. MaccoBasgs HOIS XHUMHYECKOTO

9JICMCHTA B COCIMHCHHUHN

1.5

1.6

KonnuectBo BemectBa. Monb. MossipHast macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl U YHMCIa CTPYKTYPHBIX €AMHHUII BeulecTBa. Pacdé€rbl mo ¢opmynam

XUMHUYECKHUX COCIUHECHUM

dusnyeckrue U XMMUUYECKHE SBICHUS. XUMHUUYECKash PEaKMs U €€ MPU3HAKHU.
3aKOH  COXpaHEHMs  MacCchl  BeIIeCTB.  XHMMHMYECKHE  ypaBHEHUS.
Knaccugpukanuss  XUMHYeCKMX  peakiuil  (COeIMHEeHMs,  pa3jioXkKeHus,

3aMelieHus, 0OMeHa)

1.7

XUMHYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCYIOH, C
mpaBUJIaMy pabOTHI B Tab0OpaTopuu U MpruéMaMu o0palieHus ¢ 1a00paTopHBIM
o0opyoBaHHEM, HM3Y4YCHHE W ONHUCaHWe (U3UYECKUX CBOWCTB 00pas3IioB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHue (u3uuecknx (TUTaBIEHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KHTIEHWE W KOHJICHCAIIHUsI BOJIBI) U
XUMHYECKUX (TOpeHHE CBEeYd, TMPOKAIMBAHME MEIHOM MPOBOJIOKH,
B3aUMOJICHCTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOEHUE W OIHUCAHUE
MPU3HAKOB TMPOTEKAHMS XUMUYECKUX peakiui (pasjioKeHue caxapa,
B3aUMOJICKICTBHME CEPHOM KHCIOTBI C XJIOPHIOM Oapus, pa3oKCHHE

ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOECICTBUE Keje3a C paCTBOPOM




conu Meau(Il), usyuenune cnoco6oB pa3aeneHus cMecel (C TOMOIIbIO MATHHTA,
¢bwIbTpOBaHKE, BHITAPHUBAHKE, JUCTUILIAIMS, XpoMarorpadus), MpoBeIcHIE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCaHHE pPe3yJIbTaTOB
MPOBEJICHUS OIBITA, HJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUST MAacChl, CO3/IaHUEC

Mo/ieJield MOJIeKYJT (I1apOCTEeP KHEBBIX )

Baxwnerime npeicTaBuTenM HEOPraHMYECKUX BELIECTB

2.1

Bo3nyx — cmecs razos. CocrtaB Bo3ayxa. Kuciaopox — 3I€MEHT M IIPOCTOE
BellecTBo. HaxoxxneHue kucinopoaa B mpupoae, Gpusnueckue U XMMUUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenne kucmopona. CrnocoOsr
HOJYYeHHUs KHUCIOpoAa B J1abopaTopuu M MpoMblluieHHOCTH. Kpyrosopor

Kucnopoza B npupoze. O30H — aorponHas MoaAupUKaLUs KUCI0poaa

2.2

TermnoBoii 3(p(deKkT XUMUYECKON peaknuu, TePMOXHMHUYECKHE YPaBHEHUS,
9K30- M PHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arpsi3HEHUE

BO3JlyXa, YCUJICHHE TTAPHUKOBOTO 3 PeKTa, pa3pylICHUE 030HOBOTO CII0S

23

24

2.5

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxaeHue Boopoaa B NpUpo/Ie,
¢usnyeckne M XMUMHUYECKHUE CBOWMCTBA, IMPUMEHEHHE, CIIOCOOBI IOIy4EHUSI.

Kucnotsl u conmu
MosnsipHblif 00bEM ra30B. Pacy€Tbl Mo XUMUUYECKUM ypaBHEHHUSIM

dusnyeckue CcBoWcTBa BOAbBL. Boma kak pactBoputens. PacTBOphI.
HacellenHble 1 HEHACBIIIEHHBIE PACTBOPBI. PaCTBOPHUMOCTD BEHIECTB B BOJIE.
MaccoBass o BellecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBL.
OcHoBanus. Posb pacTBOpoB B MpUpoJie U B KU3HU 4enoBeka. Kpyrosopot
BOABl B IMpUPOJE. 3arps3HEHHE MPUPOJAHBIX BOA. OXpaHa M OYUCTKA

IIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanuss neoprannuecknx coemuuenuit. Oxcunbl. Knaccudukanus
OKCHUJIOB: colieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIe) U
HecosieoOpasyromue. Homenknarypa okcunoB. @u3nyeckue U XMUMHUYECKHE

CBOIMCTBA OKCHJIOB. HOJ'IyLIeHI/IC OKCHUJ0B

OcHoBanus. Kiaccudukanus OCHOBaHMM: IIENOYM U HEPACTBOPHUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE M XUMUYECKHE CBOMCTBA
ocHoBaHui. [loiryuenune ocHOBaHUM

Kucnotsl. Knaccudpukanusa kucnor. Homenkiarypa kucinor. ®usznueckue u
XUMUYECKHE CBOMCTBA KUCIOT. Psan akruBHocTH MeraimioB H.H. bekerosa.

[TonydyeHue Kuciaot




2.9

2.10

2.11

Comu. Homenknarypa coneil. @u3nyeckue U XMMHUYECKHE CBOMCTBA COJIEH.

[Tonydenue coneit
['eneTnyeckas CBSI3b MEXAY KJaCCaMHU HEOPTraHMYECKHUX COCIUHEHHIM

XVMMUYECKUH JKCIIEPUMEHT: KAYECTBEHHOE OIPENEICHUE COIEP/KaHUs
KHCJIOpO/ia B BO3AyXe, MOJMy4YeHHe, COOMpaHue, pacrio3HaBaHUE U M3yYeHHE
CBOMCTB KHCJIOPO/1a, HAOJIIOJCHUE B3aUMOJICHCTBHS BEIIECTB C KMCIOPOJOM U
YCIJIOBUSI BOSHUKHOBEHMS U NIPEKPAILEHUs TOPEHNs (1105Kapa), O3HAKOMJIEHHUE C
o0pa3llaMu OKCHUIOB M OINHMCAaHME HUX CBOWCTB, IOJYy4YeHHE, COOUpaHUE,
pacrno3HaBaHHe M M3Y4YEHHE CBOWCTB BOJOpOJa (FOpEHUE), B3aUMOJEUCTBUE
BOZOpOZA c OKCHJIOM meau(1l) (BO3MOXKHO HCII0JIb30BaHUE
BUICOMATEPHAJIOB), HAOIIOJICHNE OOpa3LOB BEHIECTB KOJUYECTBOM | MOJb,
UCCIIeIOBAaHUE OCOOEHHOCTEH  pacTBOPEHHMs BEIIECTB C  PA3JIMYHOM
PacTBOPUMOCTBIO, MPUTOTOBIEHHUE PACTBOPOB C ONPEACIEHHON MacCOBOU
JI0JIEl PacTBOPEHHOIO BEILECTBA, B3aUMOJEHCTBUE BOABI C METAUIAMU
(HaTpueM W KajblMeM) (BO3MOXKHO MCIOJIB30BAHUE BHICOMATEPHAIIOB),
OIPECIICHUE PAaCTBOPOB KUCJIOT M IIENOYEH € IOMOIIBI HMHIMKATOPOB,
UCCIIeIOBaHNE 00pa3OB HEOPTaHWYECKHX BEIIECTB pA3UYHBIX KJIACCOB,
HaOJroleHne W3MEHEHHsT OKPAacKM HMHIMKAaTOpPOB B pacTBOpax KHUCIOT H
nienouel, uzyuenue B3aumozeiicteus okcuna meau(Il) ¢ pacrsopom cepHoit
KHCIIOTBI, KHCIOT C METalUlaMM, DPEAKUUN HEeUTpalnu3alMH, IOJy4YEeHUE
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeTajjla JpYyruM H3
pacTBopa COJIH, PELICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «BaxHeimune

KJIaCCbl HCOPTraHNYCCKUX COGHHHCHHﬁ))

3.1

Ilepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBple MOMBITKH KIacCHU(PHUKAIUU XUMHUYECKUX dJIeMeHTOB. lloHsTue o
TPYIIaxX CXOAHBIX JIEMEHTOB (IIEIOYHBIC M IIETOYHO3EMEIbHBIC METAJLIHI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyroT am(pOTepHBIC

OKCHU bl U THAPOKCHUABI

3.2

Ilepnonnueckuit 3akoH. Ilepmonnueckas cucTeMa XUMHUYECKHUX JIJIEMEHTOB
AWM. MenneneeBa. KopoTkonepuoanas © JUIMHHONEPHUOAHAS  (OPMBI
[lepuoanueckoit cucrembl xumuueckux odieMeHtoB J[.M. Menneneena.
Ilepuons! u rpynmnbl. @U3HYECKU CMBICHI NOPAIKOBOIO HOMEpa, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa
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3.5

Crpoenune aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnexkTponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0Y4EK aTOMOB MepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
ITepnonnueckoi cucremsl .M. MenneneeBa. XapakTepucTUKa XUMHYECKOIO

AJIEMEHTa Mo ero nosoxxenuto B [lepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUS pajuyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYINaM U MEPUOIAM.
3nauenue [lepuoandeckoro 3akoHa u llepuoanyeckoil CUCTEMbl XUMHYECKHUX
AJIEMEHTOB ISl Pa3BUTUs HaykHu W npakTuku. [[.M. MennaeneeB — y4y€HbI U

rpaxxiaHuH

Xumuyeckasi cBsi3b. KoBasleHTHas (MoyisipHasi YW HEMOJSIpHAsl) CBS3b.

3JICKTpOOTpI/IIIaTeJIBHOCTI) XHMHYSCKHX 3JIeMEHTOB. FIoHHAs CBSI3b

3.6

3.7

Crenenb okuciacHu. OKHCINTEIFHOBOCCTAHOBUTEIILHEIC pCaKkuru. Hpoueccm

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XHUMUYECKUH OSKCIIEPUMEHT: H3Y4eHHE OOpa3lOB BELIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJECHCTBUE THIPOKCHJA LIMHKA C PACTBOPAMM KHUCJIOT U
LIEJI0YEH, IIPOBEIECHUE OIBITOB, WILIIOCTPUPYIOLIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIX peaKI_lI/Iﬁ (ropeHHe, pCaKnuun pa3jioxKCHUs, COC,[[I/IHGHI/I}I)

9 KJIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemecTBo 1 xumnueckas peakuus. [loBropenue

1.1

Ilepnonnueckuii 3akoH. llepuoguyeckas cucremMa XUMHUYECKHUX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKHX DJIEMEHTOB IEPBBIX TPEX MEPUOJIOB, KaIWs, KaldbLUsl U HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKCHHEM 3JIEMEHTOB B [lepuognueckon

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BHJbl XMMHUYECKOW CBSA3M. THIBI KPUCTAITIMYECKHX
pEmIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAILUIMYECKON
pemIETK M BHJA XHMMHYecKoi cBs3u. Kiaccudukanus u HOMEHKIaTypa
HEOpPraHMYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHaJbHas). XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCSA K Pa3IMYHBIM KJIaccaM HEOPIaHUYECKUX

COCHHHCHHﬁ, IFCHECTUYCCKAA CBA3b HCOPraHMYCCKNUX BCIICCTB




1.3

Krnaccudukanus XuMUYeCKIX peakluid 1Mo pa3InyHbIM MpU3HAKaM (TI0 YUCITY
U COCTaBy yUYacCTBYIOIIMX B peaklM{ BEIIECTB, MO TEIIOBOMY 3(deKTy, 1o
M3MEHEHHUIO CTENEHENW OKHMCIEHUS XUMUYECKUX 3JIEMEHTOB, 10 OOPaTUMOCTH,
0 Y4YaCTHIO Karajau3aTopa). OK30- M DJHJIOTEPMUYECKHE DPEaKIIHH,

TEpMOXHMHUYECKUE YpaBHEHUA. IIOHATHE O CKOPOCTH XMMHUUYECKON PEaKLIK

1.4

1.5

[TonsTe 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonstue o
TOMOTE€HHBIX UM TETEpPOreHHbIX peakuusax. lloHAaTne o0 XUMHYECKOM
paBHOBecHH. DaKTOpbI, BIUAIOIIME HA CKOPOCTb XUMUYECKOM peakuuu M

IMOJIOKCHNE XUMHUYCCKOI'0O paBHOBECHU

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE  PEAKLMHU,  JJEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE ypaBHEHUM
OKHMCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJIb30BaHUEM METOJIa

AJIEKTPOHHOTO OaslaHca

1.6

Teopus 31EKTPONUTUYECKON AUCCOLMAMU. DIEKTPOJIUTHI U HEAIEKTPOIIUTHI.
KaTtuonsl, annonbsl. MexaHu3m AMCCOIMALIMM BEUIECTB C PA3JIMYHBIMU BUJIAMHU
XuMu4eckou cBsizu. Crernenb auccounanuu. CUabHbIC U C1a0ble JIEKTPOJIUTHI.
Peakuuu nonHoro oomMeHa. YcClioBUsI MPOTEKAaHUS pEaKMif HOHHOTO OOMEeHa,
MOJIHBIE M COKpalIEHHBIE MOHHBIE ypaBHEHUs peakiuii. CBOWCTBa KHUCIOT,
OCHOBaHMH U CoONIe B CBeTe IMPEACTaBICHUN 00 AIEKTPOIUTHIECKON

aucconmanuu. KauecTBeHHbIE peakiinu Ha HOHBL. [IoHATHE O rMApOIM3Ee conen

1.7

XUMHUYECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAUTMYECKHX
PEIIETOK HEOPraHWYECKUX BELIECTB — METAIJIOB U HeMeTaylsioB (rpadura u
ajyMasa), CJIOXKHBIX BEUIECTB (XJOpHJa HATPHs); UCCIIETOBAaHHE 3aBUCHUMOCTH
CKOPOCTH XHMHYECKOW peaklUWu OT BO3JAEHUCTBUS Ppa3IUYHBIX (DaKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  Ipoliecca
JMCCOLMANY  KUCIIOT, IIeNoYel M comedl (BO3MOXKHO HCIOJIBb30BaHNE
BUJICOMATEPHAJIOB); TPOBEJICHUE OMNBITOB, HWUIIOCTPUPYIOMUX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3zoBaHUeE OcajKa, BbIIEJICHHE rasa,
o0pa3oBaHue BOJbI); ONBITOB, WLTIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peaklUi (TOpeHHEe, peakuu pa3ioKeHHs], COEAUHEHNUS);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C IIOMOIIBI0 KadyeCTBEHHBIX

peaKHI/Iﬁ Ha MOHBI; pCHICHUC OKCIICPUMECHTAJIBHBIX 3a1a4

Hewmeramisr u ux COCIUHECHUA

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,

XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3HUECKUE CBOMCTBA




MPOCTHIX BEIIECTB — TaJION€HOB. XMUMHUYECKHUE CBOMCTBAa Ha IMPHUMEpPE XJopa
(B3auMojielicTBUE C MeTa/lllaMi, HEMETaJUIaMH, 1IeI04aMH). XJIOPOBOJOPO/I.
ConsiHasg KHUCJIOTa, XUMHUYECKHE CBOMCTBA, TMOJy4YEeHHE, MPUMEHEHUE.
JelictBue XxJiopa W XJOPOBOJOPOJA HAa OPraHU3M 4YejoBeka. Bakueilmue

XJIOpUAbI U UX HAXOXKIACHUC B IIPHUPOAC

2.2
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2.4

2.5

OOmas xapaktepucTuka 31eMeHTOB VIA-rpynmnbl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTeNeHH OKUcaeHUs. CTpoeHHe U pU3nUecKue CBOWCTBa
IPOCTBIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIE MOIM(PHUKALNN
KHCJIOpo/a U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpPOJI, CTPOCHHE,
(1)I/ISI/III€CKI/IG M XUMHYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MPEACTAaBUTCIN
KHUCJIOTHBIX OKCHIOB. CepHast KUCIIO0Ta, PU3MUECKUE U XMMHUYECKHE CBOWCTBA
(oOmue Kak IpeacTaBUTENs Kilacca KUCIOT U celuduueckue). XUMUYECKUe
peaKIuy, Jexallue B OCHOBE MPOMBIIIJIEHHOIO CIIOC00a MOJIy4eHUs! CepHOU
KHCJIOTHI. HpI/IMCHeHI/Ie. Comnu cepHoﬁ KHCJIOTBI, KQYCCTBCHHAA PCaKIUsd Ha
cyabdar-uoH. Haxoxaenue cepsl 1 €€ coeqUHEHUN B mpUpoje. XUMUYECKOe
3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl COSAMHEHUSIMUA CEePhl (KUCIOTHBIE JOXKIH,

3arpsA3HEHUC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 MMpCa0TBPaAlICHHA

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OcoO€HHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUs. A30T, pPACIpOCTpaHEHHE B
npupoe, pusnueckue 1 XuMuieckue cBoiictsa. Kpyrosopot azora B mpupoe.
AMMI/IaK, €ro (1)I/ISI/I‘ICCKI/IC U XHUMHYCCKUC CBOI\/JICTBa, IOJIyuU€HUC U
npuMeHeHne. Conu aMMOHUS, WX (PU3MUYECKHE W XHMHYECKHE CBOMCTBA,
npuMmeHenne. KauectBeHHas peakius Ha HIOHbl aMMOHUS. A30THas KUCIIOTa, €€
HoJy4eHue, pu3nyeckue U XMMUYecKre CBOMCTBa (00IIMe KaK MpecTaBUTENs
Kjacca KUCIOT M crnenuduueckue). Vcnonb3oBaHMe HUTPATOB M CONEH
aMMOHHSI B KaueCTBE MHUHEpPAIbHBIX yJ0OpeHUH. XUMHUECKOE 3arps3HEeHue
OKpYXaroIie cpesibl COeNMHEHUSIMU a30Ta (KUCIOTHBIE JI0K/IH, 3arps3HEHNE

BO3]1yXa, MOYBBI U BOJIOEMOB)

docdop, amnorponHbie Moaudukanuu dpocdopa, puznuecKkre U XUMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (PUIUUECKUE U
XUMUYECKHE CBOMCTBA, mosydeHue. McmonszoBanue (ocharoB B KauecTBe
MHUHEpAJIbHBIX YI00peHUi

OO6mas xapaktepucTuka 371eMeHTOB [VA-rpynmnbl. OcoO€HHOCTH CTPOEHHUS

aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUA. YTIEpoAd, auIOTPOIHbIE

Moau(dUKaMK, pacHpoCTpaHEHUE B Tpupone, GU3HUECKUE U XHUMHYECKUE




2.6

cBoiictBa. Ancop6musi. Kpyrosopot yriepona B mpupoae. OKcuisl yrieposa,
ux (pusmyeckre M XMMHUYECKHE CBOMCTBA, NEHCTBUE HA *KUBBIE OPraHU3MBI,
MOJTyYeHUE W IPUMEHEHHE. DKOJIIOTUYECKUE MPOOIIEMBI, CBSI3aHHBIC C OKCUIOM
yraepoaa(lV); rumore3a riob6anbHOr0 MOTEIUICHUS KIMMATa; MapHUKOBBIN
addekr. YrompHas KUCIOTa W €€ cond, uX (U3MYEeCKHe W XUMHUYECKUE
CBOIiCTBa, Moiy4yeHue U npuMeHeHue. KayecTBeHHas peakuus Ha KapOOHAT-
noHbI. Vcronbp3oBanne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO3STMCTBE

[lepBoHavanbHble TOHATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHMSIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJI, TJIMIEPUH, YKCYCHas
kucnora). Mx cocraB u xumuueckoe crpoeHue. [lonstue o Ouonoruyecku
BOKHBIX BEIECTBAX: XHUpaX, OelKax, YrjieBoJax — W MX POJU B KHU3HU
yenoBeka. MarepuaabHOE €IWHCTBO OpPraHMYECKUX W HEOPraHUYeCKHX

COEeIUHEHUI

2.7

Kpemuuii, ero ¢Qusnueckue ©u XUMHYECKHE CBOICTBA, WOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. OOmue npeactaBieHust 00
okcuze kpeMHusA(1V) n kpemuueBoit kucinote. CUIMKaAThl, UX UCIOJIb30BAHUE
B ObITYy, MEIUIMHE, IMPOMBIIUIEHHOCTH. BakHeimue crpouTenbHble
MaTepuayibl: KepamMHuKa, CTEKJIO, IIEMEHT, OeTOH, *xkene300eToH. [Ipobiembl
0€30IacHOTO MCIOJIBb30BaHUS CTPOMTEIbHBIX MaTepHajoB B IMOBCEIHEBHOMN

KU3HU

2.8

XVUMUYECKUH 3KCIEPUMEHT: U3yUeHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB,
CBOWCTB COJITHOM KHCIIOTBI; IPOBE/IEHUE KaUeCTBEHHBIX PEAKLU Ha XJIOpHU/I-
MOHBl M HAOJIOZEHHE MPHU3HAKOB HMX MPOTEKAHHUS; OMBITHI, OTpa)karollue
¢du3nyeckre 1 XMMHUYECKHE CBOMCTBA raJIor€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ OoOpas3liaMH XJIOPUIOB
(raoreHuI0B); O3HAKOMJICHHE C O00pa3laMu cepbl U €€ COeIUHEHUSIMH
(BO3MOKHO HCHOJIB30BAHHE BHJIEOMATEpUAIOB); HAOIIOJEHHUE Tpoliecca
o0yrnuBaHus caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOMW CEPHOMN KHCIIOTHI,
U3y4eHHe XUMUUYECKUX CBOMCTB pa30aBICHHON CEPHOI KUCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuMu Ha cyab(ar-uoH U HaOJIOJeHHe Npu3HaKa eé
IPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMHU a30Ta, pocdopa 1 ux
coeIMHEHUN (BO3MOXXHO HCIOJIb30BAaHUE BHJIEOMATEPHANIOB), 00Opa3laMu
a30THBIX U (HOCHOPHBIX YIAOOPEHHUIL; OTydeHUue, cCoOOUpaHue, pacrlo3HaBaHue
U U3y4YeHHE CBOICTB aMMHaKa; IIPOBEIECHUE KAYECTBEHHBIX PEAKIMHA HAa MOH

aMmMOoHUS W ¢ocdar-MOH W U3yueHHE MPHU3HAKOB MX MPOTEKAHMUS,




B3alMO/IEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEABIO (BO3ZMOXKHO
UCIOJIb30BAaHUE BHUJEOMATEPHAIIOB); M3yYEHHME MOJENeH KpUCTAUIMYECKUX
pemérok anmasza, rpadura, ¢yIepeHa; O3HAKOMJIEHHE C IIPOLECCOM
azicopOLMK pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IPOTUBOra3a; MOoJy4yeHHe, cOOMpaHHue, Paclo3HaBaHUE M U3yUCHHUE CBOWCTB
YIJIEKUCIOro Ta3a; INpOBEIEeHHE KayeCTBEHHBIX pEakUMid Ha KapOoHaT- U
CUJIMKAT-HOHBl U M3Yy4YCHHUE IPU3HAKOB MX IIPOTEKaHUSA; O3HAKOMIICHUE C
IPOAYKIMEH CHIMKATHOW MPOMBIIIJICHHOCTH; PELICHUE dKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BakHenie HeMeTauIbl 1 UX COEAUHEHUS))

MeTtannsl U uX COCAMHCHUA

3.1

OO0mias XxapakTepUCTUKA XUMUYECKUX AJIIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux nojoxeHus B Ilepuoamueckoit cucreme xummuueckux snemeHtoB J[.U.
MenneneeBa u crpoeHust atoMoB. CTpoeHHe MeTaioB. MeTtamnueckast CBsI3b
U MeTalUIMYecKas KpUcCTaluinyeckas pemérka. DJIeKTPOXUMUYECKUU Pl

HaIIpSKEHUN METaJlIOB

3.2
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dusnueckue 1 XMMUYECKHE CBOMCTBA MeTayuIOB. O0IIKe CIIoCOOBI MOTyYeHUs
MeTasuioB. [ToHATHE O KOPPO3HH METAIOB, OCHOBHBIE CIIOCOOBI 3aIIIUTHI UX OT
koppo3uu. Cruiasl (CTaib, YyTryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHNE

B 6LITy 1 NPOMBIIINICHHOCTHU

[llenounsle MeTaybl: nosoxkeHue B [lepuoguueckoil cucteMe XUMHUYECKHX
anemeHToB J[.M. MenzaeneeBa; CTpo€HUE UX aTOMOB; HAX0XKJIEHUE B IIPUPOJIE.
dusnyeckre 1 XMMHUUECKHUE CBOIMCTBaA (Ha mpuMepe HaTpus U Kanus). Okcuabl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMe IETOYHBIX METaIOB U UX

COeTUHEHNN
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[llenoyno3eMenbHble METaJIBl MarHui W KaJbIIMM: TIOJIOKEHHE B
Ilepuognueckoit cucreMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXO0XKJIECHUE B Mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHus U KaJbllusa. BakHelume coeauHeHUs] Kaiblus (OKCHI,

TUAPOKCHI, coytH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHuii: monoxenne B lleproanyeckoil CUCTEMe XUMHUYECKUX DJIEMEHTOB
J.W. Menneneesa; CTpoeHUE aTOMA; HAXOXKJIEHUE B npuponae. Puznueckue u
XUMHUYECKHE CBOWCTBA aIIOMHHHS. AMQOTEpHBIE CBOWMCTBA OKCHAA W

THAPOKCHU A AJIFOMHUHHAA

3.6

Keneso: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMenton J[. 1.

MeneneeBa; CTpOCHHE aToMa; HaxOoXJIeHHEe B mpupone. dusudeckwe u




3.7

4.1

XUMUYECKHE CBOMCTBA >kene3a. OKcuabl, THAPOKCUIbI U conu sxeneza(ll) u

kenesa(lll), mx cocras, CBOMCTBA U MOTyYEHUE

XHUMHYECKUH SKCIIEPUMEHT: 03HaKOMJICHHE C 00pa3IiaMy METaIOB | CILJIaBOB,
X (U3NYECKUMH CBOWCTBAMU; M3YUYCHHE PE3YJIbTATOB KOPPO3UH METAIUIOB
(BO3MOXKHO HUCIIOIB30BaHUE BHJICOMATEPHAIIOB), ocoOeHHOCTEH
B3aUMOJICMCTBUSL OKCHJA KalblUs M HATpusi C BOAOW (BO3MOXHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIIOB); UCCICIOBAHUE CBOMCTB JKECTKOW BOJIBI;
mpoliecca TOpPEHHUs JKejle3a B KHUCIOPOoJe (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEaKIIM Ha HOHBI
(Marnusi, Kanblus, amoMuHus, nuHka, xenesa(ll) m xenesa(Ill), memxu(1l);
HaOJIOJICHUE W ONMCAHUE TTPOIIECCOB OKPAITUBAHUS IJIAMEHU HOHAMHU HATpPHS,
Kausg ¥ Kanblusd (BO3MOXKHO  HCIIOJB30BaHME  BHUICOMATEPUATIOB);
ucciaeaoBaHre aM(pOTEepHBIX CBOMCTB TMAPOKCHAA ATFOMUHHS W THIPOKCHUIA
[IMHKA; PEIICHHE IKCIIEPUMEHTATIBHBIX 3a/1a4 10 TeMe « BaxkHeilme meTanibl
1 X COCAUHCHUS

XuUMHS ¥ OKpYyKarolas cpeia

HoBble maTepuansl u TexHOIOrMU. BeniecTBa u mMaTepuaibl B IOBCEAHEBHOM
JKU3HM YesioBeKa. XUMUs U 3I0poBhe. be3omacHoe UCmnoap30BaHme BEIIECTB U

XUMHUYCCKUX peaKHI/Iﬁ B 6LITy. HepBaﬂ IoMOIIb MMPU XUMHUYCCKHUX OKOTaX U

OTpaBJIEHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOH  TIPAMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxatorien cpeasl [TK. Ponb xumun B peleHr# 5K0JIOrHYECKUX MPOOIIEM.
[TpupoaHble MCTOUYHUKH YIJIEBOJOPOJOB (yroyib, IPUPOAHBIN ra3, HeQTh),

MPOJIYKTHI UX MEepepabOTKH, UX POJIb B OBITY U IPOMBIIINIEHHOCTH

4.3

XUMHUYECKUH SKCTIEPUMEHT: U3y4eHHEe 00pa3lioB MaTepHalioB (CTEKJIIO, CIIJIaBbI

MCTAJIJIOB, TOJIMMCPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D ITIO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

1.1

0 TI03HABAa€MOCTH SIBJIEHUM HPUPOJbl, NOHHMaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMYECKON HayKH Kak 00JIACTH COBPEMEHHOI'0
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJbTYphl M IMPaKTUYECKOU
NEeSATEeIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHHU CPEAU APYTHUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOAAX IMO3HAHHKA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOAAX MCCICAOBAHUS BCIICCTB W HU3YUYCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHUC HUCIOJB30BATH MOACIMW  JJIA

0OBSICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NEITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMU TEXHOJOTHUSIMU, OCHOBAHHBIMHU Ha JTOCTHXKEHUSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCS pacCMaTpUBaTh
XUMHIO Kak cdepy cBoeil Oynymedt mpodeccnoHanbHOM
JESTSIIBHOCTH W CHeNIaTh OCO3HAHHBIA BBIOOp XUMHUHU Kak
npoUIBLHOTO TMpeAMeTa MpH Tepexoie Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

2.1

Branenne cucreMod XMMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOXKHEHIIIME XMMHUYECKUE TIOHATHUS: XUMUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE M CI0KHOE BEIIECTBO, OJJHOPOIHAS U
HEO/IHOPOJIHAsi CMECh, OTHOCUTENIbHbIE aTOMHAasi M MOJIEKYJspHas
MacChl, KOJMYECTBO BEHIECTBA, MOJb, MOJSIPHAs Macca, MOJISIPHBIN
00bEM, OKCHJ, KHCJIOTa, OCHOBaHUE, CONb (CPEAHss), XUMHUYECKas
peaKkIusi, peakiud COCTUHEHUS, PEaKIMU Pa3lIOKCHUs, PEaKIUH
3aMeIleHHUs], PeaKIM OOMEeHa, TEIUIOBOM (P QeKT peakiyu, 3K30- U
SHIOTEPMHUUECKUE PEAKINH, PacTBOpP, MAcCOBas OJSI XUMHUYECKOTO

9JICMCHTAa B  COCAUHCHUH, MACCOBasA [HOOJd MW  NPOUHCHTHAA




2.2

23

KOHIIEHTpPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, AJIEKTPOHHBIN €101
aToMma, aToMHas OpOuTab, PagUyC aToOMa, BAJEHTHOCTb, CTENEHb
OKUCJICHHsI, XUMUYECKas CBSA3b, IEKTPOOTPULATEIIbHOCTD, OJISPHAs
U HEIOJISIPHAs KOBAICHTHAS CBsI3b, MOHHAS CBSI3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PEIIETKA (ATOMHAs!, HOHHAsI, METAJJINYECKas,
MOJIEKYJIIpHAsi), NOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
ANIEKTPONIUTUYECKAs JMCCOLMAINSA, PEaKUUH HMOHHOIO OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJICHUE M BOCCTAaHOBICHME, DJIEKTPOJIU3,
XMMHUYECKOE pPaBHOBECHE, OOpaTHMble W HEoOpaTHMblE DPEaKIHH,
CKOPOCTb XUMHUYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAlOIIME 3aKOHbl XUMHM: 3aKOH COXPAaHEHHMS Macchl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TCOPUU XUMHU: ATOMHO-MOJICKYJIAAPpHAsA TCOpHU:, TCOPHUA

BHGKTpOHHTH‘IGCKOﬁ Jucconuanun

Brnanenune ocHOBaMM XMMUYECKOW TPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHUE TMpPaBUJIBHO MCHOJb30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCII€ MHUHEpaibHble YJOOpPEHMs, METaJlIbl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH  MPUPOTHBIX  HCTOYHHKOB
YTIIEBOJOPOAOB (YTJIsi, MPUPOIHOTO raza, HeTH) B OBITY, CETHCKOM
XO0351IUCTBE, HAa MPOU3BOJICTBE M NOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB, yIJIEBOJOB  JJIsi  OpraHM3Ma  4YelloBeKa; yMEHHeE
MPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMHUYECKHUX IMPOIECCOB Ha

OpraHHU3M 4YeJIOBeKa U OKPY KAIOLIYI0 PUPOIHYIO CpeLy

3.2

3.3

3.4

YMEHUEC UHTCTPUPOBATE XUMHUYCCKHUEC 3HAHUA CO 3HAHUAMH APYTUX

y4eOHBIX IPEAMETOB

HaJIN4YME ONbITa paboThI C Pa3IMYHBIMU UCTOYHUKAMU UH(POPMALIUU
M0 XUMHH (HayyHasi U Hay4YHO-TIOMYJISipHAsl JUTepaTypa, CIOBapH,
CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTHBHO OLIEHMBATh HMH(OpPMAIMIO O BEIIeCTBaX, UX

NpEeBpalleHUsIX M NPAKTHUYECKOM TMPUMEHEHHMM UM yMEHHE

HCIIOJIB30BaTh €€ AJId PCIICHU A y‘-Ie6HO-H03HaBaTeJIBHBIX 3aga4




7.1

Brnanenue ocHOBaMHM MOHATUMHOIO amnmapaTta U CUMBOJAYECKOTO
A3bIKa XUMHHU 711 COCTaBIIEHUSI (POPMYJT HEOPTraHUUECKUX BEIIECTB,
YPaBHEHUN XHUMHYECKMX pPEaKLHUi; OCHOBAMU  XHMHUYECKOU

HomeHkatypsl (IUPAC u TpuBHanbHOIN)

YMeHne 00bACHATh CBA3b MOJIOKEHU deMeHTa B [lepuoanyeckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTHUKAaMH CTPOEHHUS aTOMOB
XMMHMYECKHX 3JIEMEHTOB (COCTaB M 3apsl sjpa, oOllee 4YUCIo
JJIEKTPOHOB), PACHpPEACICHUEM JJIEKTPOHOB I10 YHEPreTHYECKUM
YPOBHSIM aTOMOB NE€PBBIX TPEX MEPHOOB, KAIUS U KaJIbLUA
[IpencraBieHne O  NEPUOAMYECKON  3aBUCHUMOCTH  CBOWCTB
XMMHMYECKHX 3JIEMEHTOB (PalyC aTOMa, JIEKTPOOTPULATENLHOCTD ),
IOPOCTBIX M CJHOXHBIX BEIIECTB OT IIOJIOKEHUSI 3JIEMEHTOB B
Ilepuoanueckoit cucreme (B MaiblX [EpUOJAX M IJIABHBIX
HOArpYINax) 1 JIEKTPOHHOI'O CTPOCHUS aToMa

YMmenue kinaccuuuupoBarh:

XUMHUYCCKUEC DJICMCHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKUEC pCAKIINHA

YMeHue onpeaenrs:

8.1

8.2

BAJICHTHOCTb U CTCIICHb OKHCJICHUA XUMHYCCKUX BJICMCHTOB, 3aps/

HOHa

BUJI XMMHYECKOM CBS3M WU THII KpHCTaHHquCKOﬁ CTPYKTYpPbI B

COETUHEHUSIX

8.3
8.4

9.1

9.2

XapakTep Cpebl B BOJHBIX paCTBOpaX BEIIECTB (KHUCIOT, OCHOBAHUH)
OKHCJIUTEh U BOCCTAHOBUTEH

YMeHue xapakTepu3oBarh (pU3NUecKre U XUMUYECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KHCIOPOA, O30H, BOJOpPOA, TpaduT, ammas,
KpeMHull, a3or, ¢ocdop, cepa, XJop, HATpui, Kajauil, MarHui,
KaJIbIIMH, aTIOMHHHH, JKEJIe30)

CJIOKHBIX BELIECTB, B TOM YHUCJIE€ UX BOJHBIX pacTBOpPoOB (Boja,
aMMHaK, XJOPOBOJOPOJ], CEPOBOJOPOI, OKCHABI M THIPOKCHIBI
metaimoB [-IIA rpynm, amromunus, meau (1), nunka, xenesa (I u

I1T), okcuast yrnepona (I u IV), kpemuus (IV), azota u pochopa (111




u V), cepol (IV u VI), cepnucras, cepHas, a3oTucTras, a30THasd,
dbocdopHas, yrojibHasi, KpeMHHEBasK KHCJIOTA U UX COJIH )

IIPOrHO3UPOBATE M  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHH:A, MPUMCHCHHUC BCIICCTB B

03 3aBUCUMOCTH OT HMX CBOHCTB, BO3MOXKHOCTh IPOTECKAHUS
XUMUYECKUX MPEBPAILICHUM B PAa3JIMUHBIX YCIOBUIX
10 YMeHHe cOCTaBIATh MOJIEKYJISIPHBIC U MOHHBIC YPaBHEHUS PEAKIIHA,
B TOM YHCJIE:
10.1 peakIrii HOHHOTO OOMEHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOWCTBA HW3YUYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BEUIECTB
10.4 MOJATBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHue BBIYUCIIATH (IPOBOAUTH PACUETHI):
1 OTHOCHUTEIIbHYIO MOJEKYJSPHYI0 U MOJSIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSMHEHUHN
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YPaBHEHUSIM XHMMHUYECKHX PEAKUUA U HAXOJUTh KOJIUYECTBO
' BEIIECTBA, 00BbEM U MAaCCy PEareHTOB UJIU MPOYKTOB PEAKIIUU
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaAOIIO/IEeHHE,
101 U3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUCHUH BEIIECTB
' U XUMUYECKHX SIBJICHHH; yMeHHEe copMymmpoBaTh mpoOsieMy u
MPEAJIOKUT YT €€ PeIICHUs
122 Oe3omacHOil pabOThl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHYECKON
' MOCYJI0H ¥ JIa0OPAaTOPHBIM 000PYTOBAaHHEM
npaBuUjaMu 0e30ImacHoro oOparteHus c BCII[CCTBAMH,
WCIIOJI3YEMBIMH B TTOBCETHEBHOW YKM3HU, TIPABUIIAMH TTOBEJICHUS B
123 HeNsix cOepekeHHs 30POBbSl U OKPYIXKAIOUIEH MPUPOIHON CPEIIbI;

MOHMMaHHE BpeJa (OMacHOCTH) BO3/AEUCTBUS Ha KUBbIE OpPTraHU3MBbI
ONpPEAEIEHHBIX BEILECTB, croco0oB YMEHBIIEHUS u

MIPEAOTBPAIIEHUS X BPEIHOTO BO3JICHUCTBUS
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13.1

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4eHHEe U  onucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUA XUMHUECKUX peaklui
U3Yy4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

MOJly4eHHUE KHUCIOpOJa M H3Y4YEHHE €ro CBOICTB; MOJIy4YeHHE
BOJIOPOJIa M U3YUYEHUE €r0 CBOMCTB; MOJIyYEHHUE YIJIEKUCIIOTO raza u
M3YYCHHE €ro CBOWCTB; NOJyYeHHE aMMHaKa W H3y4YeHUE €ro

CBOWCTB

13.4

13.5

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH
pPacTBOPEHHOIO BEILECTBA

IPUMEHEHUE  HMHAMKATOpoB  (JlakMyca,  METWIOpaHxka |
denondranenna) sl ONpeaeNeHUs XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U ILIeJIoYei

13.6

HCCIICIOBAHNEC U ONHCAaHHE CBOICTB HCOPraHM4YCCKHUX BCIICCTB
Pa3IMYHBIX KJIACCOB; NU3YUCHUC B3aMMOACHCTBHUS KUCIOT C MCTajlllaMu,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA )41 HEPACTBOPHUMbBIMU
OCHOBAaHUAMHU, COJEIMH, IIOJYUYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro MCETajlyia JpyrumM M3 pacTBopa COJIH;
HUCCICIOBAaHUC aM(l)OTCpHBIX CBOICTB THAPOKCUIAOB aJTFOMUHUSA U

MUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHNUYCCKUX COG)II/IHCHI/II\/’I»; ((3J'IeKTpOJ'II/ITI/I‘-ICCKa$I
JUCCOILINAITHS) , «Baxneimue HeMeTaIbl U HX COCANHCHUA,

«Baxneiiiine MeTalIbl M UX COSTUHECHUS

XUMHYECKHE  OKCIEPUMEHTBI,  HWUTIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPHUCYTCTBYIOIINE B BOJHBIX PAcCTBOPAX HOHBI: XJIOPUI-, OPOMHI-,
wonua-, cynbdar-, d¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUS, MarHUsl, KaJIbIIUS, ATFOMUHUSA,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYMmeHnue:




NPEICTaBIATh PEe3yJIbTaThl JKCIepUMEeHTa B (opMe BBIBOJIOB,

14.1 JI0KA3aTeNbCTB, IPaQUKOB U TAOMUI[ U BBISBIATH IMIHPUUYECKUE
3aKOHOMEPHOCTH
YCTaHABJIMBATh  CBS3M  MEXJIy  pealbHO  HaOII0JaeMbIMU
14.2 XUMHUYECKHUMH SBJICHUSIMHU M TPOLIECCAMU, TPOUCXOIAIIUMHU B

MaKpoO- U MUKPOMHUPE, 0OBACHATh IPUUNHBI MHOTOOOPa3usl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Koxa

1.1

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

Yucrtsie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

1.3

AToMBI U MOJICKYJIBL. Xumuyeckue diaeMeHTh. CHMBOJIBL XUMHYCCKHX
9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEUICCTBA.

XumMuueckas (1)OpMy.]'Ia. BaneHTHOCT, aTOMOB XMMHUYECKHX DJIEMEHTOB.

CreneHp OKUCICHUA

1.4

3aK0OH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAs aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTA

B COCAMHCHUU

1.5

1.6

KonuuectBo BemectBa. Monb. MomsipHas macca. MossipHbiii 00bEM Ta30B.
B3aumocBs3b KOMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
®u3nuecKue U XMMHUUYECKHUE SBJICHUS. XUMUYECKas peakuus U €€ MpU3HAKH.

3akoH COXPAaHCHUSA MACChl BCHICCTB. XHMUYECKHUE YpaBHCHUA

HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH H HepI/IO,I[I/ILICCKaSI CUCTEMA XHMHUYCCKUX JJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XUMHUYECKHX DJIEMEHTOB
JA.1. Menneneesa. Ilepuoasl u rpymnmbl. OU3HUECKUN CMBICT MOPSIAKOBOIO

HOMEpa, HOMEPOB MEpHOa U IPYIIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnektponsl. CTpoeHue
JIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XHMHYECKHUX HIIEMEHTOB

[Tepuonnueckoit cucremsl [I.1. Menneneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHNM CBOMCTB XMMHUUECKHX DJIEMECHTOB MEPBBIX Tpex
NnepuoaoB, Kajlus, KaJIbIUA (pa;uxlyca ATOMOB, JJICKTPOOTPULIATCIBHOCTH,
METATIMYECCKUX W HEMECTAIIIMYCCKHX CBOfICTB) n Hux COG}II/IHGHI/IfI B
COOTBCTCTBHH C IIOJIOXKCHHMEM OJICMCHTOB B HCpI/IOI[I/IquKOI\/'I CUCTEMEC H

CTPOCHUEM HUX aTOMOB

3.1

Crpoenue BelecTBa

Xumuueckass cBsi3b. KoBaneHTHas (mOJsipHass M HEMOJSIPHAsl) CBSA3b.
DNeKTPOOTPUIATEIbHOCTh ~ XUMHUYECKUX  3JeMEHTOB. oHHas  CBs3b.

Merannuueckas cBSI3b




3.2

Tunbl KpUCTANIMYECKUX PpEETOK (aTOMHAasl, HOHHAasg, MeETajInyecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTALIMYECKOW PEMIETKH U BHUAA

XUMHUYECKON CBI3U

4.1

4.2

Baxuelime npencraBuTeNM HEOPraHMYECKUX BellecTB. HeMmeramwbl U uX

COCOIUHECHUS. MeTamisl ¥ uXx COCAUMHCHUS

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOoTepHBIC) u
Hecoseo0pa3yome;, OCHOBaHMH (IMIENOYHM W HEPacTBOPUMBIC OCHOBaHUS),
KHCIOT (KUCIIOpOJCOJepkKamue W OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CpEIHUX M KUCIIBIX)

dusnyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-HCMCTAJJIOB:

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

4.3

4.4

du3nyeckre U XUMHYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusd, KaJIvid, Marovis U KaJbOus, aJIIOMUHHA, KEJIC3a. SHCKTPOXHMI/I‘IGCKI/II;'I

o) i HaprI)KeHI/Iﬁ MCTaI1JIOB

dusnyeckue U XUMUYECKHE CBOMCTBA BOJOPOIHBIX COGI[I/IHCHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, AaMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBA OKCHUIOB HeMeTaoB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [Tonyuenue

OKCHJOB HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MetauioB IA-IIIA rpynn, muuka, meau(Il) u

xenesa(ll, III). [Tonyyenre okcuI0B METAIIOB

XUMHUECKUE CBOWCTBA OCHOBAHUHN M aM(pOTEPHBIX THIPOKCUIOB (Ha MpUMepe
THIAPOKCUIOB alllOMMHHUS, JKele3a, LuHKa). [lodmydyeHne oOCHOBaHUU U
aM(OTEPHBIX THAPOKCUIOB

OO0me XMMHUYECKHe CBOMCTBA KUCIOT: XJIOPOBOAOPOAHOM, CEPOBOJOPOIHOM,
CEpHHUCTOM, CepHOM, a30THOH, (hochopHOil, KpeMHHUEBOM, yroabHOU. Ocobbie
XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonydenune kuciaor

OO0ue xuMHUYecKre cBoicTBa cpeiHux coteil. [lomyuenue conei
[lonyuyenue, cobupanue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJA, aMMHaKa,

YTJIEKHUCIIOTO Ta3a B J1abopaTopuu

4.11

[Tonyuenne aMmMuaka, CEpHOW M a30THOM KUCJIOT B IPOMBITIUIEHHOCTH. O01ne

CIOCOOBI OJTYYCHHUSI METAJIIOB




4.12

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HCOPTAaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccudukanus XuMHUUecKuX peakiuii Mo pa3InyHbIM HPU3HAKAM: 110 YUCITY U
COCTaBy Yy4YaCTBYIOIIMX B pPEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mo

M3MEHCHHIO CTEIICHEH OKHMCICHUS XUMHUYECKHUX JJIEMECHTOB

52

53

54

5.5

TernnoBoit ApeKT XUMUYECKOH peakiuH, TEPMOXUMHUYECKHUE YpaBHEHHUS.
OK30- U DJHIOTEpPMUYECKUE peakunuu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTENTBHOBOCCTAHOBUTEBHBIE peakuu. OKUCINUTENN U BOCCTAHOBUTEIIN.
IIponeccbl  OKMCIIEHMST M BOCCTAHOBJIEHMs.  OJIEKTPOHHBIM  OasaHC
OKHUCJINTEIbHOBOCCTAHOBUTEIBHON PEAKIINU

Teopus anexkrponuTudeckoi nuccounanuu. KartnoHsl, aHHOHBI. DIEKTPOIUTHI
U HEe3NEeKTPOoJUThl. CUIIbHBIE U ClIa0ble 31eKTPOJIUTHI. CTeneHb TUCCOUalun

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAaHHA peaKuHﬁ HOHHOTI'O O6M€Ha,

IIOJIHBIE U COKPAIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XHMHMS ¥ OKpYXKarolas cpena

6.1

BemecrBa m Marepuanbsl B IIOBCEHEBHOM JKHM3HM 4YeloBeKa. besomacHoe
UCIOJIb30BAHME BEUIECTB M XMMUYECKUX peakuuid B jgabopaTopuu U OBITY.

HepBasf IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpy’Kalolled cpeabl (KUCIOTHBIE —JO0XKIH,
3arpsi3HEHUE TOYBBI, BO3JlyXa M BOJOEMOB), CIIOCOOBI €ro MperoTBpaIleHus
[IpenensHas nomyctumasi koHueHTpauus Bemects (IIJK). Poxas xumuu B
pelIeHNH HKOJIOTUYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddexra,

pa3pylieHue 030HOBOTO CJIOSI

6.3

6.4

[Ipumenenue cepsl, a3ota, pocdopa, yriaeposaa, KpeMHHUSI U UX COETUHEHUN B
ObITY, MEIMIIMHE, MPOMBIIIIEHHOCTH M CEIbCKOM Xo3sicTBe. [IpuMenenue
METAJUIOB M CIUIABOB (CTallb, YYTYH, TIOPAJIOMHHMNA, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coenHeHu. [ToHsTHe 0 KOpPO3UH METAIIJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

[IpupoaHble HMCTOYHMKH YTIJIEBOJOPONOB (Yrojb, HMPUPOAHBIN Ta3, HE(Th),

MPOJYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

[TepBoHavabHBIE TIOHATHA OO0 OPraHUYECKHX BEIIECTBAX KaK O COCIMHEHHSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJULIEPHH, YKCYCHAs KUCIIO0TA).
[TonsiTre 0 OMOOTUYECKH BaKHBIX BEIIECTBAX: JKUPAX, OIIKaX, YIIIeBOIaX — U UX

POJIM B JKU3HU YCIIOBCKA




PacuéTnr:

7.1 o GpopmysiaM XUMHUYECKUX COCTMHEHUHN
7.2 Macchl (MaccoBOM) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YPaBHECHUAM




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi: 8-i kiacc: 0a30Bbli ypOBEHb: YUEOHHK; S-€ U3AaHUE,
nepepadborannoe ["'abpuensiu O.C., OctpoymoB N.I'., Cnagkos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

» XuMmus: 9-i kinacc: 6a30BbIl YPOBEHB: YUCOHUK; S-€ U3aHUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon U.I'., Cnaakos C.A.

AKHI/IOHepHOG O6H_[€CTBO ((HSI[&TGJ'IBCTBO «HpOCBeIHGHI/IC»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://my-school-edu.ru/

http://experiment.edu.ru

http://college.ru/himiya/

http://www.chemnet.ru

http://him.1september.ru

http://school-sector.relarn.ru/nsm/

http://www.hij.ru

http://him-school.ru
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