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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1Mo XUMHHM Ha YPOBHE OCHOBHOTO 0OmIEro oOpa3oBaHUsS JUIsi OOyYaroIIUXCs C
3azepkKoi neuxudeckoro pazsutus ( ganee-3IIP) cocraBieHa Ha OCHOBE TpeOOBaHUI K pe3ysbTaTaM
OCBOCHHSI OCHOBHOH 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIETr0 00pa30BaHUs, MPEICTaBICHHBIX
B ®I'OC 00O, a Takxke Ha OCHOBE (emepanbHON paboueil MpPOrpaMMbl BOCIHTAHUS H C YYETOM
KOHIICTIIUM TIpENoaBaHusi yd4eOHOro mpeaMera «XUMHS» B 00pa30BaTENbHBIX OpPTaHHU3ALHUIX
Poccuiickoit ®@enepanuu, B COOTBETCTBHM C [lpumepHOil ananTUpOBaHHOW OCHOBHOM 0O0pa3oBaTEeNbHOM
IPOrpaMMOil  OCHOBHOTO 00IIero 00pa3oBaHus OOYYAIOIMXCS C  3a[JEPKKOM MCHXHYECKOr0 pa3BHTHUSI

(omobpennoii perrearem ®YMO mo obiemy obpazoBanuio (mpotokon ot 18 mapra 2022 1. Ne 1/22) (manee —
ITAOOIT OO0 3I1P)

[Iporpamma no XxumMuu Aa€T MPEACTABICHUE O LEISX, OOIIeH cTpaTerun 00y4eHusl, BOCIUTAHUS U
pa3BUTHs O0yUaIOIIUXCS CPEeICTBAMU y4eOHOTro MpeaMeTa, yCTaHABIUBAET 00s3aTeNbHOE MPEIMETHOE
coJiep;KaHue, MpelycMaTpuBaeT paclpeesieHue ero 1o KjiaccaM U CTPYKTypUpOBaHUE IO pas3fesiaM U
TeMaM [MpOrpaMMbl IO XUMHH, OIpEAeNseT KOJIMYECTBEHHbIE M KadeCTBEHHBIC XapaKTEPUCTHKU
COJIEpXKaHUs, PEKOMEHAYEMYIO TOCJIEIOBATEIBHOCTh M3YUYEHUS XUMHUU C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO Mpollecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaromuxcs,
orpezesnseT BO3MOKHOCTH IPeIMETa ISl peaju3aluu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNnbHOIl MPOrpaMMbl Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHusA, a Takxke TpeOOBaHUU K
pe3yapTaTaM OOy4YeHHS XMMHHM Ha YPOBHE IIeJIed WM3y4eHUs MpeJAMEeTa U OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENIbHOM 1eATEIHbHOCTH 00YYaIOIIerocs 10 OCBOSHUIO yU4eOHOT0 COIepKaHus.

3HaHUE XUMMH CIY)KUT OCHOBOM i1 (OPMHPOBAHHS MHMPOBO33PEHHsI OOYydaroLIerocs, €ro
NpeACTaBICHUH O MaTepHaJbHOM €IMHCTBE MHUPA, BOKHYIO pOJb MrpaloT (opMHUpyeMble XHMHEH
NPEICTaBICHNS O B3aUMOIIPEBPAIICHHUSIX JHEPTrUM W 00 HBOJIOIHMH BEIIECTB B TPUPOAE, O IYTAX
peleHns r100aibHBIX MPOOJIEeM YCTOMUMBOrO pa3BUTHs YEIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U 3KOJIOTHYECKON O€30MMacHOCTH, TPOOIJIEM 3IpaBOOXPAHEHHUSI.

N3ydenune xumun:

CHOCOOCTBYET peau3allid BO3MOXHOCTEH [UIsl CaMOpa3BUTUS U (OPMHUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ o0mell U (PyHKIMOHATBHOW IPaMOTHOCTH;

BHOCHUT BKJIa/J B (I)OpMI/IpOBaHI/IC MBIIIJICHUA U TBOPYCCKUX CIIOCOOHOCTEH 06y11a101111/1xc;1, HaBbBIKOB
HX CaMOCTOSTEIbHOU yqe6H0171 ACATCIIbBHOCTH, 3KCIICPUMCHTAJIBHBIX U HCCICAOBATCIBCKHUX YMGHHﬁ,
HGO6XO)II/IMI)IX KakK B HOBCG)IH@BHOI\/II KH3HH, TaK U B HpO(l)eCCPIOHaJIBHOI)’I JACATCIIBHOCTH,

3HAKOMHUT CO CHEHH(PHUKON HAaydyHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO B3IJIs/la Ha
€JUHCTBO IIPUPOJBI u YeJI0BEKa, SIBJISIETCS OTBETCTBEHHBIM 9TaroM
B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0y4aIOLINXCS;

crocoO0cTByeT (OPMHUPOBAHHMIO I[EHHOCTHOTO OTHOIIEHHUS K €CTeCTBEHHO-HAYYHBIM 3HAHUSM, K
IpHUPOJIe, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30BaHUE 00YyJaArOIINXCS.

JlanHble HampaBlieHUs B OOYYEHUU XUMHH OOECIIEUUBAIOTCS CIEU(UKON CoMepKaHusl yueOHOTro
npeaMeTa, KOTOPBIN SIBJISIETCS eIarOTMYeCcKH aIallTHPOBAHHBIM OTpaKeHHEeM 0a30BOM HAyKU XUMHH Ha
OTIPENICIIEHHOM JTalle €€ pa3BUTHSA.



Kypc xumuum Ha ypoBHE OCHOBHOrO o0OIIEro o0Opa3oBaHMsS OPHEHTHPOBAH HAa OCBOCHUE
Oo0y4arolMMUCS CHUCTEMBbl MEPBOHAYAIbHBIX IOHATHUM XHWMHUH, OCHOB HEOPIaHWYECKOM XHMHUU H
HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX IOHATHH OPraHUYeCKON XUMHUU.

CtpykTypa coaepKaHus IPOrpaMMbl 0 XUMUU c(POPMHUpPOBAHA HA OCHOBE CUCTEMHOTr0 MOJIX0/a K
e€ uzyuenuto. CojiepKaHue CKIIAJIbIBACTCS U3 CUCTEMBI TOHATUN O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U
CUCTEMBbI MOHATHI 0 XMMHUYECKON peakuu. O0e 3T CUCTEMBI CTPYKTYPHO OPTraHU30BaHBI 110 MPUHIIUITY
MOCJIEIOBATEILHOTO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETHUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHNS,
— Ilepuonuueckoro 3akona J[. . MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;
— Y4YEHHS O CTPOCHUH aTOMa U XUMHUYECKOHN CBSI3H;

— MpeAcTaBiICHUN 00 AMEKTPOTUTHUECKON AUCCOLMAIIMH BEIIECTB B paCTBOpax.

TeOpeTI/I‘{GCKHe 3HAHUSA PACCMATPUBAIOTCS Ha OCHOBC OMIIMPUYCCKU ITOJTYYCHHBIX U OCMBICIICHHBIX
(1)aKTOB, Pa3BUBAKOTCA IOCICAOBATCIIBHO OT OJHOI'O0O YPOBHA K JpYroMy, BbIIIOJIHAA (I)YHKI_[I/II/I
00BACHECHUS U IIPOTHO3UPOBAHUA CBOfICTB, CTPOCHUSA U BO3MOKHOCTEH MMPAKTUYCCKOIr0o NpUMCHCHHUA U
IMOJIYYCHHA N3YYACMbIX BCIICCTB.

OcBoeHue NporpaMMbl O XUMHM CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O XUMHUYECKOH
COCTaBJISIOLIEH Hay4yHOU KapTHHBI MUpPA B JIOTUKE €€ CUCTEMHOM MPHUPO/bI, IEHHOCTHOTO OTHOLIEHUS K
HAayyHOMY 3HaHHMIO M METOJaM IO3HaHUSA B Hayke. M3ydeHMe XMMHH NPOMCXOAUT C IPHUBIICYCHHEM
3HAHUW W3 paHee M3YyYEHHBIX Y4eOHbIX mpenmMeroB: «Okpyxawomuid Mupy», «buonorus. 5—7 knacce» u
«®Dusuka. 7 Kimacey.

[Ipy wm3yyeHUM XUMHHM TMPOUCXOAUT (OPMHPOBAHHE 3HAHMM OCHOB XMMHUYECKOH HAayKu Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMs, NMPAKTHUECKOW NESATETbHOCTH YeJOBeKa M KaK OJHOTO M3
KOMIIOHEHTOB MHPOBOM KYJIbTYphl. 3ajada y4eOHOro IpeIMeTa COCTOMT B (POPMUPOBAHUU CHCTEMBI
XUMHUYECKMX 3HAaHMH — BaXHEHIUX (AKTOB, MOHATHHA, 3aKOHOB W TEOPETHUYECKUX IOJIOKEHU,
JOCTYIHBIX 0000IIEHUIT MUPOBO33PEHUYECKOT0 XapaKTepa, sI3blKa HayKd, B MPUOOIIEHUH K HAYYHBIM
METO/aM IO3HaHMS NMPH M3YYEHUHU BEIIECTB U XMMHUYECKHUX peakuuil, B (GOPMHPOBAHUU U DPA3BUTUHU
MO3HABATENIbHBIX YMEHUI U UX NMPUMEHEHHH B y4eOHO-ITO3HABATEIbHON U y4eOHO-UCCIIEI0BATEIbCKON
NesITeIbHOCTH, OCBOCHUHU MPaBUJI O€3011aCHOT0 OOpAIIEHUs C BEIIECTBAMH B TOBCETHEBHOMN >KHU3HU.

HpI/I HN3YUCHUH XUMHUU HAa YPOBHC OCHOBHOI'O O6I_I_[CI‘O 06pa30BaH1/1;1 BaXXHOC 3HAYCHHC ano6peJ1H
TaKHuE€ I ECJIN, KaK:

— ¢opMHpOBaHHE WHTEIUIEKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamMO0Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEILHOMY TIPUHITHIO PEIICHUH, CIMOCOOHOW amanmTHpPOBAThCS K OBICTPO
MEHSIOIIMMCS YCIOBUSM KU3HH;

— HampaBJIEHHOCTh OOyuyeHHMsT Ha CHCTEMaTHYecKoe MpHOOIIeHHe OoOydarommxcs K
CaMOCTOSITENIbHOM TMO3HABATEIbHONW JESATENIbHOCTH, HAyYHBIM MeETOJaM MO3HaHUS, (POPMHUPYIOIIUM
MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XMUMUHU;



— o0ecrnedeHue  YCIOBHUM, CIIOCOOCTBYIOIIUX  MPUOOPETCHHIO  OOYYAIONIUMUCS  OIBITa
pa3HOOOpa3HOW AESITeNbHOCTH, IIO3HAHMS U CaMOINO3HAHMS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMﬂeTeHHHfI), HMCIOIUX YHUBCPCAJIbHOC 3HAUCHUC U PA3JIMYHBIX BUAOB ACATCIBHOCTHU,

— ¢opmupoBaHue 00ImIeH (YHKIIMOHAIBHOM U €CTECTBEHHO-HAyYHOW TPAaMOTHOCTH, B TOM YHCIIE
YMEHUH O0BACHATH M OLICHUBATH SIBIICHUS OKPY)KAIOIIETO MUPA, UCIIONB3YsI 3HAHUS U OIBIT, TOJTy4YCHHbIE
Py U3Yy4EHUH XUMHH, MPUMEHITh UX MpPU PEHICHUH MPOOJeM B MOBCEAHEBHOHM JKMU3HU M TPYIOBOM
JeSITeIbHOCTH;

— ¢opmupoBaHne y o0OydYalOmUXCsl TYMaHUCTHYECKUX OTHOIICHUN, TOHWUMAHHUS IICHHOCTH
XUMHUYECKHUX 3HAHWUU TSI BRIPAOOTKH YKOJOTHYECKH IEIeCO00Pa3HOr0 MOBEACHUS B OBITY U TPYIOBOM
JIEATEIbHOCTH B LEJISIX COXPAHEHHUS CBOETO 370POBbs U OKPYKAIOIIEH PUPOTHON CPENIbL;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAaMOBOCIIMTAHHUIO Ha
OCHOBE YCBOGHHS OOIIEUEIOBEUYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY mpoduis u
HalpaBJIEHHOCTH JaIbHEHIIEro 00y4YeHusl.

Kypc HanpaBieH Ha peleHue CleAyOIUX 3aday, 00eCceYnBaOLINX pealn3alu0IMYHOCTHO-

OPUEHTHUPOBAHHOTO M JIEATEILHOCTHOTO TIOJIXOJIOB K 00y4eHUI0 XuMuu ooy4aromuxcs ¢ 3[1P Ha
YPOBHE OCHOBHOT'O O0IIIEro 00pa30BaHMs:

® (opMHUpOBaHHE IEPBOHAYAIBHBIX CHUCTEMAaTU3UPOBAHHBIX IPEICTABICHUNA O BEIIECTBaX, MX
IPEBpALlICHUSIX M MNPAaKTUYECKOM IPUMEHEHHH; OBJIQJICHUE MOHATUIHBIM ammnaparoM H
CUMBOJINYECKUM SI3bIKOM XUMUM;

® 0CO3HaHHE OOBEKTHUBHOM 3HAUMMOCTH OCHOB XMMMYECKOW HAyKH KakK OOJIACTH COBPEMEHHOI'O
€CTECTBO3HAHUSI, XUMUYECKUX MPEBpAICHNN HEOPraHMYECKHX M OPraHMYeCKHUX BEIECTB Kak
OCHOBBI MHOTHX SIBJICHUH >HBOH W HEXHBOH MNPUPOJBI; YIIIyOJEeHHE IpeACTaBIeHUl o
MaTepuaIbHOM €MHCTBE MUPA;

® OBJaJIECHUE OCHOBAMHU XMMHUYECKON TPaMOTHOCTHU: CITIOCOOHOCTHIO aHATTU3UPOBATHH OOBEKTUBHO
OIICHMBATh )KMU3HEHHBIC CUTYAIUH, CBSI3aHHBIE C XMMHEH, HaBbIKaMU 0€30MacHOT0 00paIieHus ¢
BCIICCTBAMH, HCIOJbB3YyEMBIMU B HOBCGILHeBHOﬁ JKU3HU, YMCHUCM aHAJIU3UPOBATL U
IUTAHUPOBATh HKOJIOTMYECKH Oe30MacHOe TOBEIEeHHWE B IIENIAX COXpPAHEHHs 3/I0pOBbS U
OKpYKaloIIEeH Cpeibl;

" (bopmupoBaHNEe yMEHUN YCTAaHABIMBAThH CBSI3U MEXKIY PEAIbHO HAONI0IaeMbIMU XUMHUYECKUMHU
ABJICHUAMHU MW  IIpoLCCCaMu, MNpOUCXOAAIIMMHU B  MHKPOMHUDPE, 0OBSICHSITH IMPUYIUHBL
MHOT000pa3usi BEIIECTB, 3aBHUCHUMOCTh WX CBOWCTB OT COCTaBa W CTPOEHHUS, a Takke
3aBUCUMOCTE IPUMEHCHUSA BCUICCTB OT UX CBOﬁCTB;

® [IpHOOpETEeHHE OMbITA MCIOJIB30BAHUS PA3TUYHBIX METOIOB M3yUEHUS BEILIECTB, HAOIIOICHUS
3a HUX MNOPEBpaAlICHUAMH TIIpHU IPOBCACHUHU HECIOXKHBIX XUMHUYCCKHUX OKCIICPUMEHTOB C
HCIOJIb30BaHNEM Tab0paTOPHOTO 000PYI0BaHMS U TPHOOPOB;

" (GopMupoBaHHE TPEICTABICHUNA O 3HAYEHWHW XMMHYECKOW HAYKH M PEIICHUH COBPEMEHHBIX
HKOJIOTMYECKUX MPOOJIEeM, B TOM YHUCIIE B MPEIOTBPALICHUN TEXHOTEHHBIX M IKOJIOTHUECKUX
KatacTpod.



OcobennocTu oT0Opa ¥ aganTanMu y4e0HOro MaTepuaJia o XuMHHU

OO0yueHue yuyeOHOMY IpeaMeTy «XUMHUs» HE0OXOIUMO CTPOUTh Ha CO3JaHMM ONTHUMAJIBHBIX
YCIIOBUH ISl YCBOGHUS IMPOTpaMMHOr0 Mmarepuana oOydarommmucs ¢ 3I1P. Bonbiioe BHMMaHue
JIOJKHO OBITh yJIeJIeHO 0TOOpY y4eOHOro MaTepuana B COOTBETCTBUU € IPUHIUIIOM AOCTYIHOCTH IIPH
coxpaHeHHuu obmiero 6a3oBoro ypoBHs. OH JOIDKEH MO COAEPKAHUIO M 00bEMY OBITh a1alI TUPOBAHHBIM
s ooyqaronuxcs ¢ 3[IPB cooTBeTcTBUM € MX 0cOOBIMU 00pa30BaTeIbHBIMU OTpeOHOCTIMU. Clienyer
00JIeTYnTHOBIAIcHUE MaTepuaaoM oOydarorumucs ¢ 3[1P mocpeacTBoM ero AeTaabHOr0 OOBSICHEHHS
C CHUCTEMAaTMYECKUM IIOBTOPOM, MHOIOKPaTHOH TPEHUPOBKOM B INPUMEHEHUM 3HAHUH C
MCTOJIB30BAHUEM MPUEMOB AJITOPUTMHU3AIMK U BU3YaJIbHBIX OINOp, OOYyYEHHS CTPYKTYPHUPOBAHHIO
Mmarepuaia.

Bonbiioe 3HadeHue Ui MOJHOLIGHHOIO YCBOEHHs Y4eOHOro MaTepuajia MMEeT OIopa Ha
MEXIIPEIMETHBIE CBSI3M BOIIPOCOB, M3y4Ya€MbIX B JAHHOM Kypce, C TaKMMHU y4eOHBIMU MpEAMETaMH
kak «l'eorpadus», «Dusukay, «buonorus». Ilo3Bonss paccmarpuBaTh OAMH W TOT K€ Y4eOHBI
MaTepuail C pa3HbIX TOYEK 3pEHHS, MEXIIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €ro JydlleMy
OCMBICJIEHHIO0, 60JIee MPOYHOMY 3aKPEIUICHUIO MOTYYE€HHBIX 3HAHUN M MPAKTUYECKUX YMEHHH.

[Tpu MOATOTOBKE K yPOKaM YUHTENb JOJDKECH MPEAYCMOTPETh (DOPMUPOBAHKE Y O0yJarOIIUXCS
YMEHUH aHaJIM3UupOBaTh, CPABHUBATH, 0000IIATh U3y4aeMblii MaTepuall, IJIAHUPOBATh IPEACTOSILYIO
paboTy, OCYIIECTBIATH CAaMOKOHTPOJb. HeEoOXoauMo TOCTOSHHO CIEOUTh 3a MPaBHIBHOCTHIO
peueBoro opopmiieHHs BbICKa3biBaHU oOyyaromuxcs ¢ 3I1P.

B cBs3u ¢ 0coOEHHOCTAMHM TOBEINEHUAM JesATeabHOCTH  oOywaromuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPIaHU30BAaHHOCTh) HEOOXOAUM CTPOKAUIINKA KOHTPOJIb COOIIOIEHUS TPaBUl
TEXHHUKHU 0€3011aCHOCTHU IIPU MIPOBEJICHUH JIA0OPATOPHBIX padOT B XUMHUYECKOM KaOUHETE.



IIpumepHbie BUABI AesiTebHOCTH 00ydaromuxcs ¢ 3I1P, o0yc/ioBieHHbIE 0COOBIMU
o0pa3oBaTeIbHBIMHM MOTPEOHOCTSAMHU M 00ecTeYUBAIOIIME OCMbBICJIEHHOE 0CBOCHHUE
coJep:KaHuM 00pa30BaHMs MO MpeAMeTY «XUMUA»

Conepxkanuie BUIOB AesTesnbHOCTH oOydaromuxcsi ¢ 3[IP Ha ypokax XUMHHOINpEAEIseTcs ux
0coOBIMU 00pa3zoBaTebHBIMU MOTpeOHOCTsIMU. [lomMumo mmpoko ucnons3yemMeix B OOII
00O o6mux s Bcex OO0y4aromuxcs BUIOB ACSTEIbHOCTUCIEAYET YCHUIHTD

BUJIBI JICATEIBHOCTH, CIICIIU(UIHBIE JUTSL TaHHOM KaTeropuuo0ydYaronuxcs,
JUis  O00ECHeYeHHsT OCMBICIIEHHOTO OCBOCHHUS COJEp)KaHUS O0pa3oBaHUs MO TMPEIMETY:
YCUJIEHHUE MPEAMETHO-TIPAKTUYECKON JIEATENIBbHOCTH C AaKTUBU3ALMEN CEHCOPHBIX CHUCTEM;
YepelOBaHUE BHJOB JEATEIbHOCTH, 3aJCHCTBYIOIIMX pa3JINYHbIE CEHCOPHBIE CHUCTEMBI;
OCBOCHHE MaTrepuajia C OINOpPOM Ha aJIrOpUTM; «IOIIArOBOCTH» B U3YUYCHHHM MaTepuana;
UCIOJIb30BaHUE JOTOJHUTEIBHON BH3yaJbHOW OMOpHI (ILJIaHbI, 00pa3lbl, CXeMbl, 11a0JIOHBI,
oropublie Tabuibl). st pazsutus y odyqaromuxcs ¢ 3I1Pymenus JIETIaTbBBIBO/IbI,

PUCYHOUHBIX UBEPOATLHBIX CXEM, COCTaBJICHUE TabnuIL, COCTaBJICHUE
KJIacCU(PUKAUKA ¢ 0003HAYCHHBIMU OCHOBAHMSIMH JUISI KJIACCU(UKAMA W HAIMOJHCHUE WX
npuMepamu u 1p.lIpumepHas TemaTuyeckas U TEPMUHOJIOTMYECKAs JIEKCUKA COOTBETCTBYET
OOIT 0O0O0.

Hns obyuatromuxcs ¢ 3IIP cymiecTBeHHBIMU SIBISIOTCS TPUEMBI pabOTHl ¢
JIEKCUYECKUM MaTepuaiioM Mo mpenmMery. [IpoBoautcs cnenuanpHas paboTa IO BBEACHUIO B
AKTUBHBIM CJIIOBapb OOYYarOUIMXCS COOTBETCTBYIOUIEH TEPMHUHOJIOTUU. V3yyaeMblie TEPMHUHBI
BBOJISTCSl Ha TOJHMCEHCOPHON OCHOBE, 00si3aTellbHAa BU3YallbHAs MOJACPKKA, AITOPUTMBI
paboTHI ¢ ONpeIeTICHUEM, OTIOPHBIC CXEMBI JIJISl aKTyaTu3allid TEPMHUHOIOTHH.

OO01ee YMCIIO YacoB, OTBENEHHBIX JIJISI M3YUYCHHS] XMMHHM Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanmus, coctaiseT 136 gacos: B 8 kiacce — 68 yacoB (2 gaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).

COJEPXAHUE OBYUEHMUSA

8 KJIACC

IlepBoHayaJbHBIC XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XMMHHM B JKM3HHM 4YEJIOBEKAa. XUMHS B CUCTeME HaykK. Tena u
BemecTBa. dusnueckue CBONCTBAa BElIECTB. ArperarHoe cocTostHue BemiecTB. lloHsTue o

METO/axX MOo3HaHus B XuMHH. UucThie BemecTBa U cMecu. CriocoObl pa3iesieHus: CMece.

ATOMBI U MOJICKYIJIBI. Xumudueckue d3aeMeHThl. CHMBOJIBI XHMHYECKHX DJIEMEHTOB.
HpOCTBIC " CJIIOKHBIC BEIICCTBA. ATOMHO'MOHCK}’HHPHOC YUCHHUC.

XuMu4geckas (bopMlea. BaneHTHOCTP aTOMOB XMMHYECKHX DJIEMCHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCUICCTB. OtHocutenbHas aroMHas Macca. OTHOCHTEIbHAS MOJICKYJIsIpHAad
Macca. MaccoBas 011 XUMHUYECKOTO DJICMEHTA B COCAUMHCHUU.

KomnuectBo BemectBa. Mosnb. MossipHas Macca. B3anMoOCBs3b KOJIMYECTBA, MacChl U
qrclia CTPYKTYPHBIX €IMHUIL BelecTBa. Pacuérhl mo ¢hopMynaM XMMHYECKUX COCTUHEHHIA.



®u3nyecKue W XUMHUYECKHE SIBJICHHS. XHUMHUYECKas peakius H €€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MAcChl BeIIeCTB. XuMuueckue ypaBHeHHs. Kiaccudukanus XUMUYECKUX peakiuit
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOH MOCYIOH, MpaBWiIaMu pabOThl B JaOOpaTOpHH U MpUEMAMH
oOpamieHus ¢ 1a0opaTOpHbIM O00OpPYIOBAHMEM, M3YYEHHE U ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3I0B HEOPraHUYECKUX BELIECTB, HAOII0IeHHE (PU3HUECKUX (IIaBJIEHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJEHCALUs BOJbI) U XUMHUECKUX (TOpEeHHE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJECICTBHE Mea ¢ KUCIOTOM) SABIEHU, HAa0It0ieHuE
U OIMCaHHWE INPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxeHue caxapa,
B3aMMOJICICTBUE CEPHON KMCIIOTHI C XJIOPUAOM Oapus, pasioxkeHue rugpokcuna meau (II) npu
HarpeBaHuu, B3auMoJeicTBue jxene3a c¢ pactBopoM coinu meau (II), m3yuenuwe crnocoOoB
pa3zieleHuss CMeced: C MOMOINBI0 MarHuTa, (WIBTPOBAHHE, BBHIIAPUBAHHUE, JAUCTHILISAINA,
xpomarorpadus, TNpOBEICHHE OUYUCTKH IIOBAapE€HHOM COJM, HAOJIIOJEHUE M ONHCAHHE
pEe3yJIBTaTOB IPOBEAEHUS OIBITA, WILIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHHE
MoJiesIel MOJIEKYIT (IapOCTEPIKHEBBIX ).

Baskneiinue nmpeacTaBuTe/ I HEOPraHUYECKHX BelIeCTB

Bo3nyx — cmech rasos. CocrtaB Bo3nyxa. Kuciopon — 31€MEHT M IPOCTOE BEIIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3nYecKue U XMMUYECKHUE CBOWCTBA (pEaKlUuyd TOPEHUS).
Oxcunpl. Ilpumenenne kucnmopoga. CrocoObl TOMY4eHHUS KHCIOpoJa B JIabOpaTopuul M
MPOMBINUIEHHOCTH. KpyroBopoT kucnopona B mpupoge. O30H — alioTporHas MOAU(PUKAIUS
KHCIIOpO/1a.

TeroBoil 3PQexT XUMHUYECKON peakluH, TEePMOXMMHMUYECKHE YpaBHEHHUS, HK30- U
DHAOTEPMUYECKUE peakUMU. TOmnMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
HapHUKOBOTO YPeKTa, pa3pyLUIeHne 030HOBOT'O CIIOS.

Bomopon — »snemeHT u mpocroe BemiecTBo. HaxoxzaeHue BoAopoAa B IPHUPOJE,
¢bu3nyecknue 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI osydeHus. Kuciotel u comnu.

Momnsipabiii 00bE€M ra30B. PacuéTsl M0 XUMHUYECKUM YPABHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacklmennslie u
HEHACBIIICHHBIE PAcTBOpPBI. PacTBOpMMOCTH BellecTB B BoJe. MaccoBas H0Js BELIECTBA B
pacTBope. XuMHUYecKue cBoiicTBa Boabl. OcHOBaHUsA. Poib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoTr Boabl B MpUpoJE. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MIPUPOJIHBIX BOJ.

Knaccudukanmust Heopranmuecknx coeaumHeHuil. Oxcumpl. Kimaccudukammss OKCHIAOB:
coJyieoOpasyroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCUJI0B. DU3NUECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmydyeHue okcuaoB.

OcHoBanmsi. Knaccudukanus OCHOBaHWH: INEIOYM M HEPACTBOPHMBIE OCHOBAHHUS.
Homenknatrypa ocHoBaHuil. dusznueckne W XWMHYECKHE CBOMCTBa OCHOBaHWU. [lomydyenue
OCHOBAaHUM.

Kucnoter. Knaccudukarus kucinor. Homenknarypa Kuciot. @u3ndeckue U XUMUYECKHE
cBoiicTBa kucioT. Psan akruBHoctu metaiuioB H. H. bekerosa. Ilonyuenue kucior.



Comu. Homenknarypa comneid. dusnueckne U XuMu4yeckue cBoiictBa cojei. [lomydenue
COJIEH.

I'eneTnueckas cBA3b MEXKIY KilaCCaMH HECOPraHU4ECKUX COCHHHGHHﬁ.
Xumuueckuii IKCnepumenm

KaueCTBEHHOE OMpE/ICIICHUE COAEPKaHUs KUCIOpoAa B BO3AyXe, MOJIy4yeHHE, coOnpaHue,
pacrno3HaBaHHE€ M HM3y4Y€HHUE CBOICTB KUCJIOpOJa, HAOIIOJEHHE B3aUMOJACHUCTBHS BEILIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IMPEKpaIIeHUsI TOpeHus (Mokapa), 03HAKOMIICHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3y4eHUE CBOMCTB BojoOpoja (TopeHue), B3auMojeicTBue Bogopoaa ¢ okcuaom menu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHJIEOMATEPHAIIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Momb, HccaenoBaHNEe OCOOCHHOCTEW PACTBOPEHHS BELIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0JIed pPacTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOJIIOJICHUE M3MEHEHUsI OKPAaCKM WHIUKATOPOB B PACTBOPAX KUCIOT W INEIOYEH, U3yuEHUE
B3aumozeiicteust okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTBHI, KHUCIOT C MeTaJlaMu,
peaKuuii HEUTpaIu3aluu, MOJYYEHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIbHBIX 3aJa4 110 TeMe «Baxunenme
KJIACChI HEOPTAaHUYECKUX COSTUHEHUI.

Iepuoauveckuii 3akoH u Ilepuognueckass cucremMa xumuuyeckux 3jemednros /. WU.
MenpaeneeBa. CTpoeHue aToMOB. XMMUYeCKasl CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBble MONBITKY KJIACCU(PUKALNN XUMHUECKUX 3J1IeMeHTOB. [IoHATHE O rpynmax cXoIHbIX
AJIEMEHTOB (ILEJIOYHBIE W IIEJOYHO3EMENIbHbIE METaUulbl, TaJIOT€Hbl, WHEPTHBIC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucreMa XMMHYECKUMX JJIEMEHTOB [l
U. MenneneeBa. Kopotkonepruoanas u JivHHONepuoaHas (opmsl Ilepuonnueckoil cuctemsl
xumuyeckux oanemeHToB JI. W. MengeneeBa. Ilepuogel m rpynmbl. DHU3HYECKUN CMBICI
MIOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUO/IA U IPYIIIBI JIEMEHTA.

Crpoenue artomoB. CocraB aToMHbIX danep. M3orombl. OnektpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKUX AreMeHTOB [lepuonndeckoil CUCTEMBI
. W. MenneneeBa. XapakTepUCTHKA XHWMHYECKOIO OJJEMEHTA [0 €ro IMOJO0XKEHUIO B
ITepuoanueckoint cucreme JI. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pajiiyca aTOMOB XMMHUYECKHUX 2JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U MIEPUOIAM.

3nauenue llepnonnueckoro 3akoHa u Ileproguueckoil CUCTEMBI XMMHUYECKHUX DJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MeHnneneeB — y4€HbIN U IPaKJaHUH.

Xumuyeckas CBSI3b. KoBanenTtHas (momnsipHas u HETIOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas! CBA3b.

Crenenpb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKknuu. Hpoueccm OKHCIICHUA
1 BoccTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumenm

U3ydeHue oOpaslOB BELIECTB METAJIOB M HEMETAJUIOB, B3aUMOJAEHCTBUE T'HIPOKCHIA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEIO0YEH, MIPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, pEaKLuU Pa3JIoKEHNs, COETUHEHHUS).

Mesxxcnpeomemmnuie ceasu

Peanuzanus MexXnpeaqMETHBIX CBSI3€H IPU MU3YyYEHUU XMMHUHU B 8 KJIACCE OCYIIECTBIISETCS
4yepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK | IOHSATHIA,
ABJIAIOLUXCS CUCTEMHBIMU IS OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

O6H_[I/Ie €CTCCTBCHHO-HAYYHBIC ITIOHATHA: Hay‘leIﬁ (baKT, rumnorTe3a, TCopus, 3aKOH, aHaJIN3,
CHHTC3, KJIaCCI/I(bI/IKaI_[I/ISI, NEpUOANYIHOCTD, Ha6JIIOI[eHI/Ie, OKCIICPUMCHT, MOACIIMPOBAHUC,
HU3MEPECHUE, MOACIIb, SABJICHHUC.

®dwusuka: Marepus, aroMm, OJIEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKJIH[, W30TOIIBI,
PaIMOAaKTUBHOCTh, MOJIEKYJIA, JSJICKTPUUYSCKUN 3apsjl, BEHIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHHE BEIECTBA, a3, (PU3NYCCKUEC BEIUYMHBI, CIUHHUIIBI M3MEPEHHUS, KOCMOC, IIAHCTHI,
3831561, ComHIie.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOpPHbIE MOPOIBI, MOJIE3HBIE
MCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC
BemecTBo M XUMHYeCKasi peaKusi

[Tepuonuueckuit 3akoH. Ilepuoguueckas cucTeMa XHMMHUYECKHX dieMeHToB /[l
U. Menpneneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHUHM CBOMCTB XHMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPHOIOB, KalMs, KaJIblMg U UX COEIMHEHMHA B COOTBETCTBUU C
MIOJIOKEHHEM 2JIeMeHTOB B [lepronndeckoii cuctemMe U CTpOSHHEM UX aTOMOB.

CrpoeHue BelecTBa: BUABl XMUMHUYECKON CBSI3M. THUIBI KPUCTAIIMYECKHX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAIMYECKOM PEMIETKM U BUJA XUMUYECKOU
CBSI3U.

Knaccudukanuss m HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJIacCaM HEOPTraHMYECKUX COEAMHEHUM, TeHEeTHYeCKas
CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccugukarnus XMUMUYECKUX peaKkLUi MO pa3iMyHbIM MpU3HAKaM (IO YUCIYy M COCTaBY
YYaCTBYIOIIMX B pEaKUUU BEIIECTB, MO TEMJIOBOMY 3(QexTy, Mo HU3MEHEHHIO CTeleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYacCTHIO KaTaau3aTopa). JK30- H
SHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPAaBHEHHUSI.

[TonsiTe o ckopocTu xumuueckoil peakiuu. [loHsTue 00 0OpaTUMBIX U HEOOPATHMBIX
XUMHYECKHX peakuusx. [loHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [loHsTue o
karanuze. llonarne o XxumuueckoM paBHOBecuU. DPakTOphl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH, JJIEKTPOHHBIA OallaHC OKUCIUTEIbHO-
BOCCTaHOBUTENBbHON peakiuu. CocTaBlieHWE YpaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust MEKTPOTUTHICCKON AUCCOIUAINH. DIIEKTPOJIUTHI U HEAIEKTPOIUTHL. KaTnoHsl,
AQHWOHBL. MeEXaHU3M JIMCCOLMAIMHM BEUICCTB C PA3IMYHBIMH BHJAMH XHMHYECKOH CBS3H.
Crenens auccoruanyv. CHILHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. YcinoBHS MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa, MOJIHBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMS peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUN U COJIEH B CBETE
MPEJICTABICHUA OO0 AJICKTPOIMTUYECKON amcconuanuy. KadecTBEeHHbIE pPEaKIMU Ha HOHBI
[TonsiTHe 0 rupoNIn3€e CoJen.

Xumuueckuii IKCnepumenm

O03HAKOMJICHHE C MOJICISIMA KPHCTAUIMYCCKUX PEIIETOK HEOPTaHWYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIISCTB (XJIOpUAa HaTpHs),
WCCJICIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAaKIUH OT BO3ACHCTBHS PA3IMYHBIX
(bakTOpOB, UCCIIEJOBAHKUE AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECCca IUCCOIMALIUN
KHCJIOT, IIeNo4Yed M coield (BO3MOXKHO HCIIOJIb30BaHUE BHUAECO MATEPHAIIOB), IMPOBEICHHE
OIBITOB, WIIIOCTPUPYIOIIUX MPU3HAKK MPOTCKAHUS PeaKIMii HOHHOro oOMeHa (oOpa3oBaHuUe
OcaJka, BBIJCIICHWE Ta3a, o0Opa3oBaHUE BOJBI), OIBITOB, WUIFOCTPUPYIONINX TMPUMEPHI
OKHCITUTEIIbHO-BOCCTAHOBUTEILHBIX PEaKIUil (TOPEHUE, PEaKIUH Pa3I0KCHHUs, COCAMHEHUS),
pacno3HaBaHUE HEOPTAaHWYCCKUX BEIISCTB C TIOMOIIBIO KAaYECTBCHHBIX pEaKIUi Ha WOHBI,
peIICHHE YKCIICPUMECHTAIBHBIX 3a/1a4.

HemeTanabl 1 UX cOeTMHEHUS

OOmast xapakTepucTUKa rajgoreHoB. OCOOCHHOCTH CTpPOEHHsI aTOMOB, XapaKTepHbIE
crernieHu okucineHusi. CtpoeHue M (U3NYECKUE CBOWCTBA IMPOCTBHIX BELIECTB — TaJOTE€HOB.
XvMHYeCKHEe CBOMCTBA Ha IpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaM{, HEeMeTallaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHCIOTa, XUMHUYECKHME CBOWCTBa, IOJIyYeHHE,
npuMeHeHue. JIeHCcTBHE XJI0pa U XJIOPOBOAOPO/a HA OPraHU3M 4eNloBeKa. Bayknenmme Xinopuabl
U UX HaXO0XJICHHUE B IIPUPOJE.

OOmast xapaktepuctuka 3neMeHTOB VIA-rpynmsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTeneHu oKucieHus. CTpoeHue U (QU3NYECKUEe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopoj, cTpoeHue, (GU3MYecCKue M XHUMHUYECKHe CBoMcTBa. OKCHIBI CEphbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHe U XUMHUYECKHE CBOICTBa
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crhenuduueckue). XHUMHUYECKUE peakiu,
Jekallue B OCHOBE HPOMBIIIICHHOTO croco0a IMoyyuyeHus cepHoil KucinoTel. Ilpumenenue
cepHol kuciotel. Conu cepHON KUCIOThI, KaueCTBEHHAas peaklius Ha cyibdar-uon. Haxoxnenue
ceppl M €€ COEIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLIEH Ccpenbl
COETMHEHUSIMU cepbl (KHUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
PEOTBPALICHHUS.

OOmast xapaktepucTuka djieMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOSHHsS aTOMOB,
XapakTepHble CTENEHH OKHCICHHA. A30T, pacHpoCcTpaHeHHWe B Mpupoie, (GHU3UUECKue u
XuMHueckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XuMHYecKue
CBOWCTBA, MoylyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHe U XMMUYECKHEe CBOMCTBRa,
npuMeHeHne. KauecTBeHHasi peaknusi Ha MOHBI aMMOHMS. A30THas KHUCIOTa, €€ IOJIy4YEHUE,



¢u3nueckne W XMMHYECKHE CBOiicTBa (OOLIME Kak NpPEACTaBHTENS Kiacca KUCIOT H
cnenuduyeckue). lcrmonp3oBaHre HHUTPATOB M COJEH aMMOHHUS B KadyeCTBE MHHEPAIBHBIX
yno0peHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAloleld cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JOKIM, 3arpsi3HEHHE BO3/yXa, MOYBBI W BOJOEMOB). Docdop, amutoTponHble MOIUPHKALUH
docthopa, pusznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢u3nyeckne M XHMMHUYECKHE CBOIicTBa, moiydeHue. Mcmomp3oBanue ¢ochaToB B KauyecTBe
MHUHEPAJIbHBIX Y100pEHHIA.

OO6mas xapakrtepuctuka 31eMeHTOB IVA-rpynmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEpHbIC CTENICHH OKHCICHHS. YTIIEPOJ, aJUIOTPOITHbIE MOIU(PHUKAIINH, PACIIPOCTPAHEHHE B
npupoje, Gu3ndeckne u XUMUYECKUe CBOCTBA. Ancopouus. KpyroBopot yriepona B mpupoe.
Oxcuapl yriaepona, ux (GU3NYEeCKue U XMMUYCCKHE CBOWCTBA, JICHCTBHE HA JKUBBIC OPTaHU3MBI,
NOJyYeHHE U MPUMEHEHHEe. JKOJIOTHYeCKHe Mpo0sieMbl, CBsI3aHHbIe ¢ okcuaoM yraepona (1V),
THIIOTE3a TII00ATBHOTO TOTEIUICHHs KJIMMaTa, MapHUKOBBIA dPQeKT. YTosbHas KUCIOTa U e
COJIM, HX (I)I/I3I/I‘-IGCKI/IC U XHUMHYCCKUC CBOfICTBa, MOJIY4CHHUEC U INPHUMCHCHUC. KauecTBeHHas
peaknus Ha  KapOoHar-woHBL ~ Vcmonb3oBaHue  KapOOHAaTOB B OBITY, MEIUIMHE,
MPOMBIIIJICHHOCTH U CEJILCKOM XO35HCTBE.

[lepBoHayanbHBIC TOHATUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEAMHEHHSX YIiiepoiaa
(MeTaH, 3TaH, JTWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupongHsie
UCTOYHUKH YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTH HX TEepepabOTKu
(OeH3uH), UX poJib B OBITY U MPOMBILUIEHHOCTH. [IoHsATHE 0 OMONIOrHMYECKH Ba)KHBIX BEILECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OPraHUYECKUX U HEOPraHUYECKUX COCIUHEHUN.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOWCTBA, MOJYYCHHE U TMPUMEHEHHE.
Coenunenus kpemuusi B mnpupone. OOmme mnpeacraBieHuss o6 okcunge kpemuus (IV) u
KpeMHHEeBOU kuciaote. CHIIMKATHI, KX UCIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmme
CTPOUTENbHbIE MaTepHualbl: KepaMuKa, CTEKJIO, ILIEMEHT, OeTOH, jkene300eToH. I[IpoOmembl
0€30MacHOTO UCIOJIH30BAHUS CTPOUTEIIBHBIX MAaTEPUaIOB B TOBCETHEBHOW KU3HH.

Xumuueckuii IKCnepumMenm:

U3y4eHHEe 00pa3ll0B HEOPTaHWYECKUX BELIECTB, CBOMCTB COJITHOM KMCIIOTHI, IPOBEACHHE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpaxaromue (U3NUECKue U XMMUYECKHE CBOMCTBA TaJloT€HOB M UX COEIMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHE C O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COECJUHEHUSAMHU (BO3MOXKHO HCIOJIb30BAHUE
BUjE€OMaTepuaoB), HaOdIoleHHEe Tpolecca OOYrJMMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIEHTPHUPOBAHHON CEPHOM KUCJIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKMMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COCTUHEHUH
(BO3MOYHO HCIIOJIb30BaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THHIX U (pochOpHBIX yrnoOpeHui,
HoJydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdarT-uOH U HU3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIBIO (BO3MOXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YEHUE MOJENeH KPUCTAUIMUECKUX PEIETOK anMasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEILIECTB
AKTHBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, coOupaHue, pacro3HaBaHue
U M3y4YCHHE CBOMCTB YIJIEKHCIIOTO ra3a, NMPOBEJCHHE KAYeCTBEHHBIX peaklWi Ha KapOoHAT U
CIWJIMKAT-UOHbl U W3y4YEHHE MPU3HAKOB MX MPOTEKAHHS, O3HAKOMJIEHHE C MPOIyKIHeH



CUJIMKATHOM IPOMBIIIJICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxkHenmue
HEMETAJUIBI U UX COCIUHEHUS.

MeTaiibl M UX COCANHCHUA

OOmass xapakTepUCTUKa XUMHUYECKHMX DJEMEHTOB — METaUIOB Ha OCHOBAaHMM HX
nonoxkeHus B [lepuoanueckon cucremMe xumuueckux 3neMeHToB [[. 1. Menneneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. Meraminueckass CBSI3b M METAUIMYECKAs KPHUCTAIUIMYECKas
pemi€Tka. DIEKTPOXUMHUYECKUN psifl HanmpsbDKeHUH MeTaioB. Du3nueckue U XUMHUYECKHe
cBoiicTBa MetayioB. OOmmMe cnocoObl noixy4eHus: MeTauioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIUiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenouynsle MeTaLIBL: MONOXKEHUE B [lepnonnyeckoil cucTeMe XMMHUYECKUX IEMEHTOB /.
H. MenneneeBa, CTpO€HHE HMX aTOMOB, HaxOXJAeHUE B mpupoje. PU3sHUecKHe M XUMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUBI HATPUS U Kanus. [Ipumenenue
LICJIOYHBIX METAJUIOB U UX COCIUHEHUN.

[[lenoyHo3emMenbHbIE METAIBI MarHUi W KajdblMil: mosiokeHue B Ilepuomnueckoi
cucreme xumuueckux sneMmeHToB [[. WM. MenaeneeBa, CTpoeHHME HX aTOMOB, HaxO0XJACHUE B
npupozae. Pu3nyeckue U XMMHUYECKUE CBOMCTBA MarHusl U Kajbliusa. BakHelme coeauHeHus
KaJbIUs (OKCH, TUAPOKCU, COJN). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHCHUSI.

AmoMuHuii: mnonoxeHnue B Ilepuonnyeckoil cucTeME XMMHMUYECKHUX 3J1eMeHTOB [l
H. MenneneeBa, CTpoe€HHME aTOMa, HaxOXJAeHUE B mpupoae. Pusznyeckue M XUMHYECKHE
CBOWCTBA aIOMUHHSL. AM(OTEPHBIE CBOWCTBA OKCUIA U TUAPOKCHIA ATTFOMUHHUSL.

Keneso: mnonoxenne B Ilepmogumueckoil cucremMe XHUMHYECKHX 23yeMeHTOB /I,
W. MenpeneeBa, CTpOEHHE aTOMa, HaxOXJIE€HHE B mpupone. PuU3NUecKue U XUMHUYECKHE
cBoiicTBa xene3a. Oxcuabl, Tuapokcuabl u conu xkenesa (1) u xenesa (II1), ux cocras, cBoicTBa
U TIOJIy4YECHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oOpa3laMu METaZIOB M CIJIaBOB, MX (PU3MUECKMMU CBONCTBaMH,
U3y4eHHE pe3yJIbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIB30BaHME BHIEOMaTEepHaloB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCUIA KaJbIUs U HATPHUS C BOJIOM (BO3MOYKHO UCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), HCCIEI0BaHME CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs JKeie3a B
KHUCIoposie  (BO3MOXKHO  MCIIOJIb30BaHHE  BUIEOMATEpUAIOB), IPU3HAKOB  IPOTEKaHUS
Ka4eCTBEHHBIX pEaKkIMil Ha MOHBI: MarHus, KajablUs, aJIOMUHUA, [IMHKa, *kene3a (II) u xenesa
(I1I), meau (II), HabmroieHNEe U ONMKMCAaHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMH HATpus,
KaJdus M KaJbLus (BO3MOXXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIIEIOBaHNE aM(pOTEPHBIX
CBOMCTB T'MJIpOKCH/Ia aJIFOMUHHUS U THJIPOKCH/IA IMHKA, PEIIeHHE SKCIIEPUMEHTAIbHBIX 33a4 110
TeMe «BakHelIe MeTasulbl ¥ UX COSUHEHUSD.

XuMus M OKpyKaoLas cpeaa
BemectBa n Marepuainsl B MOBCEAHEBHOM JKU3HM 4YEIOBEKA. be3omacHOe HMCIONb30BaHHE

BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momomis Mpu XUMUYECKUX OXKOTax u
OTpaBJICHUSIX.



XHUMHYECKOE 3arpsi3HEHUE OKpY Kalolleil cpebl (MpeaenabHas T10nycTuMasi KOHIICHTpaIus
BemecTs, ganee — [1/1K). Poib xuMun B pereHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKCnepumenm:
u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAJIbI).
Mesricnpeomemmnie ceasu

Peanmauml MCKIPCIMETHBIX CBs3CH IIpu U3y4YCHUH XUMHUU B 9 knacce OCYHICCTBIIACTCA
4epe3 HCIIOJIb30BaHHUEC KakK O6H_[I/IX CCTCCTBCHHO-HAY4YHbIX HOHHTI/Iﬁ, TaKk H HOHHTHﬁ,
ABJIAIOIHNXCA CUCTEMHBIMU JJIS1 OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O ITUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbIC TIOHSTHS: HAyUHBIH (DAaKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAIIH3,
CHUHTE3, Kiaccu(UKaIus, TEePUOJUIHOCTh, HAOIIOICHUE, DSKCIEPUMEHT, MOICIUPOBAHUE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBEIN () PEKT, TEXHOJIOTHS, MaTePHAIIBI.

®usuka: Marepusi, aroM, D3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIUJ, H3OTOIbI,
palHOaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKUWA 3apsll, MPOBOJHUKH, IOJYNPOBOJHUKH,
JUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSHHE BEIISCTBA, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTAIUITMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
SJIMHUIIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpAIbHBIE YIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBRA.

['eorpadms: armocdepa, ruapocdepa, MHHEpPAIB, TOPHBIC TOPOMBI, IOJIC3HBIC
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INTPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

B uenom pesynbTaThl ocBoeHMs oOywarommumucs ¢ 3P yyeOHOro
npeaMeTa«XuMus» JOJDKHBI COBIIQJaTh C pe3yJibTaTaMu TMPUMEpPHOM padoueit
MIPOTPaMMBIOCHOBHOTO 00111ero oOpa3zoBanus. Hanbosee 3HaUMMBbIMU SBIISTFOTCS

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yibTaTbl OCBOCHUS IMPOrpaMMbl OCHOBHOI'O 06]1_[61"0 06pa3013aHH${
JOCTHUTalOTCA B XOI€ 06yqu1/I51 XHUMHUHU B €IUHCTBE yqe6H0171 1 BOCIIMTATEILHOM JCATCIIBHOCTHU B
COOTBCTCTBHUH C TpaAUuLIMOHHBIMHA pOCCPIﬁCKPIMH COIMUOKYJIbTYPHBIMUA n AYXOBHO-
HPAaBCTBCHHBIMU ICHHOCTAMU, IMPUHATBIMU B O6HICCTBG npaBujIaM U HOpMaMHu IOBCIACHUA U
CHOCO6CTBYIOT nponeccaM CaMOIIO3HAHUSA, CAMOPAa3BUTHUSA U COLTMAIIN3allUN O6yanOLLII/IXCH.

JIMYHOCTHBIE PE3YyIbTaThl OTPAKAIOT TOTOBHOCTH 06yqa}0mnxc;1 PYKOBOACTBOBATLCA
CHCTEMOM IIO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaI_II/Iﬁ U paCHIMPCHUC OIIbITa ACATCIBHOCTH Ha eé

OCHOBE, B TOM YHCJIC B 4aCTH:

1) naTPHOTHYECKOT0 BOCTTUTAHUSI:



IICHHOCTHOTO OTHOILICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIC/INIO, TIOHMMAHUsl 3HAYCHUS XMMHUYECKOW HayKd B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW MH(OpMALUEH O MEePEeIOBbIX JOCTHKCHUSX M OTKPBITHSIX
MHPOBOM M OTEYECTBCHHOH XUMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOHCTBE
MHpa 1 00IIeCTBa;

2) Ipa;KIaHCKOI'0 BOCIIUTAHUSA:

MPEACTABICHUS] O COLMAIBHBIX HOPMax W MpaBWiaX MEXKIJIWYHOCTHBIX OTHOLICHUH B
KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, y4eOHO-
MCCJICIOBATEILCKOM, TBOPYECKOM M JPYTUX BHAX JESATEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOMI
COBMECTHOM JI€ATEIbHOCTU NPHU BBHINOJHEHUU Y4eOHBIX, MO3HABATEIbHBIX 33Ja4, BBHIOJHEHUU
XUMHUYECKUX DKCIIEPUMEHTOB, CO3/IaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHS] K B3aUMOIIOHUMAaHUIO
¥ B3aMMOIIOMOILIM B TMpolecce 3TOM ydyeOHOM AesITeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE
MOBEJICHUE U TOCTYIKM CBOMX TOBApHUIIEH C MO3UIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUIN OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHpPOBO33PEHUYECKHE  MPEACTABICHMS O  BEIIECTBE M  XHMHMYECKOM  pEaklMH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBIAIOLIME OCHOBY JUIS
NOHMMAHUA  CYHUIHOCTM HAy4HOM  KapTUHbl MHpa, HpPEJICTaBICHUs] 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHs IIPUPOJBI, B3aUMOCBA3SIX Y€JIOBEKa C NMPUPOIAHON CPEAOH, O POU
XUMUH B IIO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIC MOTHUBBI, HAIIPABJICHHBIE HA IIOJyYCHUE HOBBIX 3HAHMM 110 XHWMMH,
HEoOXoauMble Uil OOBSCHEHHs HAOMIOJaeMbIX IPOLECCOB M SBJICHUH, IO3HABATEJIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHON pabOThI
C y4yeOHBIMHM TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHII;

WHTEpPEC K OOYYEHHIO U TO3HAHHUIO, JHO003HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHs O0y4YEeHHS B NajbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHHE IIEHHOCTU JKH3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 JKW3HH, OCO3HAHWE TMOCIEACTBHA W HEMPHUATHE BPEIHBIX
NpUBBIYEK (YHOTpPEOIEHUST alKOrojis, HApKOTHKOB, KYPEHHS), HEOOXOAUMOCTH COOIIOICHUS
paBwJI 0E30MaCHOCTH TPH OOpalIeHHUH C XMMHYSCKHMH BEIIECTBAMHU B OBITY W peaIbHOMN
JKU3HHU;

5) Tpy10BOr0 BOCIUTAHUS

WHTEPEC K MPAKTHUYECKOMY M3yUeHHIO Mpodeccruid U Tpy/la pa3IMdHOTO poja, YBaKEHUE K
Tpyly U pe3yidbTaTaM TPYAOBOW JESATENBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
MpPEAMETHBIX 3HAHWKA TI0O XHMHH, OCO3HAHHBIM BBHIOOp WHAMBUIYAILHOW TpPaeKTOPUU
MPOJOHKEHHUST O0pa30BaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCMENTHON MpOo(eCcCHOHATLHON NeATeTbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B MPOGECCHOHATBHON CPeIE;



6) 9K0JIOrH4Y€eCKOT0 BOCTUTAHUS

HKOJIOTHYECKH IIeTIECO00pa3HOe OTHOIICHUE K MPHPOJIE KaK MCTOUHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3JJ0pPOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DHU3MYECKOMY M TICUXMYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOIIOACHUS MpaBUil 0€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)KE B CUTYaLUAX, YIPOXKAIOIIUX 370POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPUMEHATh 3HAHUS, MOJIy4YaeMble NPU HM3YYEHUM XUMHUH, JJIs PEILICHUS
3a[a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOAHON CPENOH, Ul MOBBIIEHUS YPOBHS dKOJIOTHYECKON
KYJIBTYpBI, OCO3HaHUSA TNIOOATBHOTO XapaKTepa SKOJIOTUUYECKUX MPOOJIEeM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBIIUICHUS, YMEHHUs PYKOBOJCTBOBATHCS UM B
[I0O3HABATEJILHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocraBe MeranmpeaMETHBIX pe3yJlbTaTOB BBIACIAIOT 3HAUMMBbIE i1 (OPMUPOBAHUSA
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHLUI, FUIO0Te3a, (aKT, CUCTEMA,
Ipolecc, 3KCIEPUMEHT U JIpYroe.), KOTOpble NCHOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LIEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBEpCalbHble yyeOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETYJISTHBHBIE), KOTOpbIE O0ECTeYnBaOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4EeOHOU JesITeIbHOCTH.

Ilo3HaBaTe/IbHBbIE YHHMBepPCAIbHbIe y4eOHbIe 1eiicTBUS
Ba3oBble 1ornyeckue AelicTBus:

YMCHHA HCIOJb30BaATh HpI/IéMI)I JIOTUYCCKOro MBINUJICHUA TIpU OCBOCHHU 3HAHUM:
pPaCKpbIBaTb  CMBICIT  XUMHYCCKUX MOHATHHI (BBI)ICJ'IHTB HUX  XapaKTCpHBIC IIPU3HAKU,
YCTaHAaBJIMBATHL B3aUMOCBA3b C JPYTrUMU HOHHTH?[MI/I), HUCIIOJIB30BaTh NMOHATHUA AJIA 00BICHECHUS
OTACIBHBIX (baKTOB n HBHCHHﬁ, BBI6I/IpaTI> OCHOBAHUSA U KPUTCPUH I KJ'IaCCI/I(l)I/IKaI_II/II/I
XUMHUYCCKUX BC€HICCTB U XUMHUYCCKUX peaKuHﬁ, YCTaHAaBJIMBATh NPUYINHHO-CIICACTBCHHBIC CBA3U
MCKIAY 00BbEKTaMHU HU3YyUCHUS, CTPOUTD JIOTUYCCKUC PACCYIKIACHUA (I/IHIIYKTI/IBHBIC, ACAYKTUBHBIC,
1o aHaJ'[OFI/II/I), J€J1aThb BBIBOJBI U 3aKITIOYCHUSI,

YMEHHME NPUMEHATh B IPOLECCE MO3HAHUS MOHATHS (MPEAMETHbIE U METaIlpeMETHBIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, IpPeoOpa3oBbIBaTh MIMPOKO
IpUMEHSeMble B XUMHH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUNA 3HAaK (CMMBOJI DJIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuuu — TMpU pelIeHud YydeOHo-
MIO3HABATENIBHBIX 3a1a4, C Y4E€TOM OTUX MOJENIbHBIX [PEIACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE NMPU3HAKH H3YyYaeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX DPEaKUUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIIECACTBEHHBIE CBS3U U
MIPOTUBOPEYMS B N3yHaEMBIX MPOIECCaX U SABJICHUSIX.

Ba3oBblie Hccjea0BaTe/JIbCKHue HeﬁCTBHH:
YMCHHE HCIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAa4Y€CTBC HMHCTPYMCHTA IIO3HAHHA, a

TaKXXE€ B Kady€CTBC OCHOBBI JIA q)OpMI/IpOBaHI/Iﬂ THUIIOTE3blI 110 MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBACMBIX Cy)KI[GHPIfI;



NpUOOpETEHNE OMbITa MO IUIAHWPOBAHMIO, OPraHU3AMU M MPOBEICHHUIO YUYEHHYECKUX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJI0OM IpOIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3ynbTaTt, (GOpMyIUpOBaTh OOOOIICHHS] M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIMIO PA3IMYHBIX BHIOB
U GOpM MPEACTABICHHS, OTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIe TMOcOOMs, pecypchl WHTepHeTa), KpPUTHUYECKU
OLICHUBATh MMPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE IPUMEHSTh PAa3JIMYHbIC METO/BI U 3aIIPOCHI TIPH TIOUCKE U 0TOOpe HHPOPMAITUH U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJISl BBIIOJIHCHUS YUCOHBIX M MIO3HABATEIBHBIX 33124
OIPENEIEHHOTO THUIA, MPHOOPETEHUE OIbiTa B 00JAaCTH WCIIOJIb30BaHUS HH(OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYpO aKTUBHOTO HCIIOIB30BAHMS Pa3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIBHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
nH(pOpMAIMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4l HECIOXKHBIMA CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCIOJb30BaTh M aHAIM3HPOBATh B MpOIECCe y4eOHOW M HCCIIEeN0BATEIbCKON
JESTSIIbHOCTH HH(POPMAIIHIO O BIMSHUU IPOMBIIUICHHOCTH, CEITLCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPYXKAIOIIeH MPUPOIHON CPEIbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

YMEHHs 3aJaBaTh BOINPOCHl (B XOA€ Auanora MU (WIU) OUCKYCCHU) IO CYIIECTBY
oOcyxxmaemMoii Tembl, (OpPMYITHpPOBaTH CBOM TMPEAJIOKEHUS OTHOCHUTENHHO BBITTOIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMCHUA NPCACTABIIATE MMOJTYYCHHBIC PE3YJILTAThI IO3HABaTEIbHOU ACATCIIBHOCTU B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh MPE3CHTALUI0 PEe3yNbTAaTOB BBINOJIHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (J7a00paTOPHOTO OMBITA, JaOOpaTOPHON pPaOOTHI IO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOI MMO3HABaTEIbHOU U
UCCIIEIOBATEIBCKON JICATEIEHOCTH TIPH PEIICHHH BO3HHUKAIOIIUX MPoOJeM Ha OCHOBE ydéra
oO0IIMX MHTEPECOB U COTNIACOBaHMS MO3UIMI (0OCYXIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
IITYPMBI», KOOPJAHHAIUS COBMECTHBIX JCHCTBHIA, ONPEICIICHIE KPUTEPUEB 10 OIICHKE KauyecTBa
BBITIOJTHEHHON PabOTHI U IpYyTHE).

PeryasiTuBHbIC YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHE CaMOCTOSITEIBHO OMPEACIIATh HEeN AEATEIbHOCTH, IUIAHNPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBAaTh M TP HEOOXOAMMOCTU KOPPEKTHPOBATh CBOIO JESTENbHOCTb, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOObI pelieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM JITOPUTM JIEHCTBHNA NpU
BBHIITOJIHEHUH 33JIaHUH C yYETOM TMONydeHHs] HOBBIX 3HAHWH 00 HM3y4aeMbIX OOBEKTaX —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOTO pe3ysbTara 3asBJICHHOM LieNH,
YMEHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPeyIaracMble B YCIIOBUH 3a/IaHHM.

MNPEJIMETHBIE PE3YJIBTATHBI



B cocraBe mnpeaMeTHBIX pe3ylbTaTOB [0 OCBOEHHUIO O0053aTENbHOrO COAEpKaHUS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIICIAIOT: OCBOCHHBIC
0o0y4aromMMHUCs HAy4YHbIE 3HAHUS, yYMEHUS U CIOCOOBI JeicTBHMH, cnenuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUS», BUIBl JAEATEILHOCTU MO MOJIYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEpIpETaLNH, TPEoOPa30BaAHHIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CHTYaIUsX.

K xonmy oOydenust B 8 kJjiacce IpeaMETHBIC pe3ylbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHMX IMOHATHH: aTOM, MOJIEKYJa, XUMHUYECKUIl
AJIEMEHT, IPOCTOE BEIIECTBO, CJI0KHOE BELIECTBO, CMECh (OJHOPOIHAS U HEOAHOPOIHAS),
BAJICHTHOCTb, OTHOCUTEIIbHASI aTOMHAsi U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEILECTBa,
MOJIb, MOJISIPHAsE Macca, MaccoBas J0JI1 XMMHUYECKOTO 3JIEMEHTAa B COEIMHEHUH,
MOJISIPHBIH  00BEM, OKCHJA, KHCIOTa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPULIATEIBHOCTD,
CTETICHb OKHUCIICHHS, XUMHYECKas peaklus, KiIacCu()UKAUUs pEeaKkIui: peaxiuu
COCJMHEHUS, PEAKIMU DPA3JIOKEHMsI, PEAKLUU 3aMELICHUs, peakuu OoOMeHa, 3K30- U
SHJIOTEPMHUYECKHE PEAaKIHH, TEIUIOBOH A(PQPEKT peakiuu, SIpo aroma, SJIEKTPOHHBIHA
CJIOil aToma, aToMHas opOWTanb, pajuyc aromMa, XHUMHUYECKas CBs3b, HOJSpHAs HU
HENoJIsIpHasi KOBAJICHTHAs CBsI3b, MOHHASI CBS3b, MOH, KATUOH, aHUOH, PaCTBOP, MaccoBas
7107151 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX IOHATUH U MNPUMEHSTH 3TU
HOHATHS NPH ONMCAHUM BELIECTB U UX MPEBPALLCHUN;

e WCHOJB30BATh XHMHUYECKYI0 CHMBOJHMKY JJISi COCTaBICHUS (OPMYJT BEIIECTB U
YpaBHEHMH XMMUYECKUX pEaKIHii;

e ONpEIENTh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, CTEIEHb
OKHMCIICHHMsI 3JI€MEHTOB B OHMHApHBIX COEIMHEHHUSAX, I[PUHAJICKHOCTh BEUIECTB K
OTpeNeNIéHHOMY KJIacCy COCQMHEHHWH 1o ¢dopMynaM, BUA XUMHUYECKOW CBS3U
(KOBaJIeHTHAs! U MOHHAs) B HEOPTAaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbichn [lepuomnueckoro 3akona JI. . MenneneeBa: €MOHCTPUPOBATh
NOHMMAHHUE TEPUOJNYECKOM 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepuoguueckoil cucreMe, 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMs, 3aKOHAa ABOTapo;

e ONUCBHIBATb M XapakTepuszoBaTh TabmuuHyio Gopmy Ilepuonnyeckoit cucremsl
XMMHUYECKHX JJIEMEHTOB: pas3inyaTh IOHATUS «IJIaBHas mnoxarpymma (A-rpynma)» u
«mmobounast moarpynmna (b-rpymma)», wmamele u OONbIIME TMEPUOABI, COOTHOCHUTH
o0o03HaueHusl, KOTopble MMeloTcsi B Tabmuie «llepmoauueckas cucremMa XUMHUECKUX
anemenTtoB JI. WM. MenzaeneeBa» C YUCIOBBIMH XAapaKTEPUCTHKAMU CTPOEHUS ATOMOB
XUMHYECKHX JJIEMEHTOB (COCTaB MW 3apsii  sA1apa, oOlIlee 4YHCIO DSJIEeKTPOHOB U
pacripeielieH|e UX 10 3JIEKTPOHHBIM CIIOSIM);

e KJIaccU(UUIMPOBATh XUMHYECKHE 3JIEMEHTbHI, HEOPraHUYECKHE BEILECTBA, XUMUYECKUE
peakuuu (110 YMCIy M COCTaBy YYacTBYIOIIMX B PEaKIMM BEUIECTB, IO TEILIOBOMY
apdekry);

e XapakTepu3oBaTh (ONMHUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBAa BEIIECTB pa3IMYHBIX
KJIacCOB,  TOJTBEp)KJasi  ONUCAaHUE  TMPUMEpPaMU  MOJIEKYJISPHBIX  ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

e TPOTHO3UPOBATH CBOWCTBA BEILECTB B 3aBUCUMOCTH OT MX KauyeCTBEHHOIO COCTaBa,
BO3MO>XHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUIX;

e  BBIYHUCIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEUIECTB, MACCOBYIO
JIOJI0 XMMHUYECKOTO 3JIeMEeHTa 1Mo (popMysie COeTUHEHHUsI, MaCCOBYIO JOJIO BEIIECTBa B
pacTBoOpe, MPOBOJUTH PACUETHI 110 YPaBHEHUIO XUMUYECKON peakuu;

e TIPUMEHATH OCHOBHBIE OIEpAllMM MBICIUTEIBHON AEATEIbHOCTH — aHAJIU3 U CHUHTE3,
CcpaBHEHHE, 0000IeHne, CHUCTeMaTU3alllio, KJIacCU(UKAIUIO, BBIIBIEHUE MPUYMHHO--



CIEICTBEHHBIX CBA3€H — I U3Y4YEHUS CBOMCTB BELIECTB U XMMHMYECKUX PEaKLMi,
€CTECTBEHHO-HAYYHbI€ METO/Ibl MTO3HAHUS — HAOJIOACHUE, U3MEPEHHE, MOJIEINPOBAHUE,
AKCIIEPUMEHT (peajbHbIN U MBICICHHBIN);

e ClENOBaTh IpaBWIaM IIOJb30BAHUSA XMMHYECKOM mocynoil M  1abopaTOpHBIM
0o0OpyIOBaHMEM, a TaKXe MpaBWIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JIAOOPATOPHBIX XMMHUUYECKHX OIBITOB I10 MOJYYEHHUIO U
COOMpaHUIO Ta3000pa3HbIX BEMIECTB (BOAOpPOJa M KHCIOPOZa), IPUTOTOBICHUIO
pPacTBOPOB C OIpPENEIEHHON MacCOBOM J10JIEH paCTBOPEHHOTO BEUIECTBA, IUIAHUPOBATh U
IPOBOAMTH XUMHYECKHE SKCIIEPUMEHTHI IO PACIO3HABAHMIO PACTBOPOB ILEIOYEH U
KHCJIOT C IOMOILBIO MHIMKATOPOB (JIaKMyc, (eHON(pTaTenH, METUIOPAHXK U APYTrHe).

K koHiy obydenusi B 9 kiiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

e PpacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSATHI: XUMHUYECKHI 3JEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, IPOCTOE BELIECTBO, CIOKHOE BEIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKass peaklus, XHUMHUYeCKas
CBSI3b, TEIUIOBOW 2(PQEKT peakiuu, MOJb, MOJSAPHBIA O00BEM, PacTBOp, IIEKTPOJIHTEHI,
HEDJIEKTPOJIUTHI, DIEKTPOJIUTHUECKas AMCCOIMAIMS, pPEaKIHUH HOHHOrO oOMeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U HeoOpaTHMble pPEaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTaHOBJIEHUE, aUIOTPONMsi, aM(pOTEpHOCTb, XHUMHUYECKass CBsI3b (KOBaJIEHTHas,
MOHHAs, METaJUIMYecKas), KpHUCTallinyeckash pemérka, KOppo3us METaJUIOB, CILUIABBHI,
CKOpPOCTb XMMHMYECKOM peakuuu, MpeAesbHO jponyctumas KoHueHrpauusa 11K
BEILECTBA;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHUYECKUX TMOHATUH W MPUMEHSTH 3TH
MIOHSITHS IIPH ONIMCAHUM BEILECTB U UX NPEBPAILCHUN;

e HCINOJNB30BaTh XHWMHUYECKYIO CHUMBOJUKY Ui COCTaBJI€HHUS (OpPMYyJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

e  ONpENENsITh BAJIEHTHOCTb U CTENEHb OKHCIEHUS XUMHUECKHUX JIEMEHTOB B COETUHEHUSIX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BELECTB K ONPENEIEHHOMY KIIACCy COEIUHEHUN
no GopmynaM, BUJ XUMHUYECKON CBS3M (KOBaJEHTHAs, MOHHAs, METAJUTMYECKas) B
HEOPraHMYECKUX COEAMHEHUSX, 3apsa] MOHA M0 XMMUYECKOH (Gopmyiie, XapakTep Cpeibl
B BOJIHBIX PAacTBOpax HEOPraHWYECKUX COEIMHEHUH, THUIl KPUCTAJUIMYECKON pEemETKH
KOHKPETHOI'O BELIECTBA;

e packpbiBaTh cMbIch [lepuoanueckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBATH €0
NOHMMaHMEe: OINMUCHIBATh M XapaKkTepus3oBaTh TabmuuHyro @opmy Ilepuognueckoit
CUCTEMBl XHUMHUYECKHX »DJIEMEHTOB: pa3iMuyaTh MOHATHS «riiaBHas mnoarpynna (A-
rpynna)» u «mobounas mnoarpynna (b-rpymnma)», Manele W OoJbIIME TEPHOIHI,
COOTHOCHUTH 0003HAUYEHUsI, KOTOPbIE UMEIOTCS B MEPUOIUYECKON TaOIHIle, C YUCIOBBIMU
XapaKTEepPUCTHUKAMHU CTPOCHHMS aTOMOB XMMHYECKHMX AJIEMEHTOB (COCTaB M 3apsii s/pa,
oOlee YuCiIo AJNEKTPOHOB M pACHpEeNeNIeHHe UX MO AJIEKTPOHHBIM CJI0SM), OOBICHSTH
o0111e 3aKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB 3JIEMEHTOB U UX COCTUHEHUH B Mpeaenax
MaJibIX NEPUOJIOB U INIaBHBIX MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;

e Kiaccu(UUUpPOBaTh XMMHUYECKHE HJIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBA, XMMHUYECKHUE
peakiuu (IO YHMCIAYy M COCTaBy YYAacTBYIOIIUX B PEAKIMHU BEIIECTB, MO TEMJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIECHHSI XUMUYECKHX 3JIEMEHTOB);

e XapakTepu3oBaTh (ONMUCHIBaTh) oOmuUe W cnenuduueckue XWUMHYECKHE CBOWCTBA
IIPOCTBIX U CJIOXKHBIX BEILIECTB, MOATBEP)KAasi ONHMCAHUE NMPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUii;



COCTaBJIATh YPAaBHEHUS JJIEKTPOJUTHYECKOM IHCCOLMALMU KHUCIIOT, LIEJI0YEN U COJEH,
MOJIHBIE U COKpAIll€HHBIE YpPAaBHEHMsI peaklUii MOHHOTO OOMEHa, ypaBHEHHMs peakluid,
NOJATBEPXKJAIOLIUX  CYLUIECTBOBAHME TI'E€HETHYECKOW CBSI3M MEXIy BELIECTBAMHU
pa3IMYHbIX KIJIACCOB;

pacKpblBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX CTPOEHHUS, BO3MOXXHOCTH
MPOTEKAaHUS XMMHUYECKUX MPEBPAILEHUH B Pa3IMYHbIX YCIOBUSX;

BBIUNCIISTh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO MaccChl BEILECTB, MacCOBYIO
JOJIF0 XUMUYECKOTO AJIEMEHTa Mo (popmyse COoeIuHEHHs, MAaCCOBYIO JOJIO BELIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKIINU;

coOnrofaTh MpaBWia TOJb30BAaHUS XMMHUYECKOW TOCylIoM H  J1ab0paTOPHBIM
o0opy0OBaHHEM, a Tak)Ke IpaBUjia OOpallleHHs C BEIIECTBAMU B COOTBETCTBUM C
MHCTPYKIUSMHU O BBIIOJHEHHIO JIAOOPATOPHBIX XUMUUECKHUX OIBITOB IO MOJTYYCHUIO U
coOMpaHHIO ra3000pa3HbIX BEIIECTB (AaMMHUAKa U YIJIEKHCIIOTO ra3a);

MPOBOAMTH PEAKIMU, MOATBEPKIAIOIINE KAaueCTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM NYTEM XJOpHI-, OpoMHUA-, HOAMI-, KapOoHat-, Qocdar-,
CUJIMKaT-, Ccynb(aT-, TUIPOKCUI-UOHBI, KAaTUOHBI aMMOHHUS M MOHBI H3YyYCHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIC ONEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIW3 U CHHTES,
CpaBHEHHE, 000011IeHNE, CUCTEMAaTU3AlINIO, BbIBIEHUE IPUUUHHO-CIIEICTBEHHBIX CBS3Ei
— Q7S U3y4YeHUs CBOMCTB BEUIECTB M XUMHYECKHX pEaKIHi, €CTeCTBEHHO-Hay4YHbIC
METOABl TO3HAaHUS — HaONIONEHUe, W3MEPEeHUE, MOJEIUPOBAHUE, HKCIEPUMEHT
(peanbHBIN ¥ MBICJICHHBIH ).



TEMATHUYECKOE INTAHUPOBAHUE

8 KItacc
KoaundecTBO 9YacoB ‘ DJIeKTPOHHbIE
Ne HaumMenoBanue pa3aesioB H TeM HPOrpaMMBI K (undposrre)
n/n P poTP Bcero OHT%O‘HI’HHe IIpakTnyeckue padoThl o0pa3oBaTellbHbIe
padoThI pecype
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA ‘
11 XuMus — BaykHas 00J1aCTh €CTCCTBO3HAHMS U 5 2 bu6mmoreka [IOK
™ ||mpaKTHYeCcKOM JeATEIHbHOCTH YeIOBEKa https://m.edso0.ru/7f41837c
1.2 |BemecTBa 1 XUMHUYECKHE pEaKIIUU 15 1 ﬁggg'lflﬁee%zcﬂ)or{f/? £41837¢
‘I/ITOFO 0 pazzaeny H30 Hl HZ H ‘
‘Pa?.)le.ﬂ 2. BaxxHeiimme npeacTaBUTEIM HEOPTaHUYECKHUX BelleCTB ‘
2.1||Bo3ayx. Kucnopon. ITonstue 06 okcumax 6 ﬁggg?/ﬁeeﬁcﬂorﬁn f41837¢
2.2||Bomopoa.IToHsiTHE O KACIOTaX U COJISAX 8 1 Egg;%ﬁe;jzﬁ)orﬁﬂ £41837¢
2.3||Bona. PactBopsl. [lonsTue 06 ocHOBaHUSAX 5 1 1 Eggg?/(r)r:ee%ascli)orljﬂf 11837
2.4||OcHOBHBIE KJIACCHI HEOPTAHUYECKHUX COCTUHCHHIMA 11 1 1 Eggg?lﬁee%asiorﬁﬂ f41837¢
Hroro mo pasneny HSO HZ HS H

cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE peaKkuuu

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuognyeckas cucrema xummnueckux 3jaemMeHToB /I. U. MenaeneeBa. CtpoeHue aroMoB. XUMHYECKAsI

3.1 lNepnonnyecknii 3akoH u [lepnomudeckas cucrema
xumuueckux 3nemeHToB [1. . Menneneesa. CtpoeHue aroma

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢c
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3.2 Xumnueckas cBA3b. OKUCINUTEIbHO-BOCCTAHOBUTEIILHBIE 8 1 1 bubnuoreka
peakiuu LHOKhttps://m.edsoo.ru/7f41837¢
‘I/ITOFO 0 pazaeny H15 Hl Hl H

PesepBHOE Bpems 3 [[bubmmoTexa LHOK

P P https://m.edso0.ru/7f41837c¢]]
|OBLLEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 68 4 E I |
9 kiacc
Kosan4yecTBo yacos
Ne HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl JUIEKTPOHHbIC (LHPPOBHIC)
n/n pasi porp Bcero Konrpoababie Iipaxreckue o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI

Pa3nes 1. BemecTBo U XuMHuyeckme peakuun
11 [ToBTOpEeHME U yriayOlieHne 3HaHUH OCHOBHBIX 5 1 bubnunoreka [JOK

™ |lpa3nenoB kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK

" ||peakmuit https://m.edso0.ru/7f41a636
13 DNEeKTpOoNUTHYECKas JUCCOLUALIMSL. 8 1 1 bubnmoreka [JOK

|| Xumudeckue peakiuu B pacTBOpax https://m.edsoo0.ru/7f41a636
‘I/IToro 110 pas3aeiy Hl? HZ Hl

‘Pa:men 2. HeMeTa/JILI M X CO€IMHEHUS

‘2.1 HO6H1a;1 XapaKTePUCTHKA XUMUYECKUX H4 H Hl

HBI/IGJH/IOTeKa HOK
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KoauuecTBo yacoB
Ne HaumeHoBaHue pa3aesioB M TeM NPOrPaMMbl ‘ JaexTponnLIe (WHppoBLie)
/i pasn porp Beero KonTposibHbIe IIpakTuyeckue 00pa3oBaTelbHBIE PeCypehl
padoThI padoThI
‘ HaneMeHTOB VIIA-rpymmsl. [anoress H H H Hhttps:// m.edso00.ru/7f41a636
OO6m1as XxapakTepucTUKa XUMHUYECKUX BuGmorexa LIOK
2.2 |pnementoB VIA-rpynmsl. Cepa u e€ 6 https://m.eds00.ru/7f41a636
COEIMHEHUSA E— :
OO6m1as XxapakTepucTUKa XUMHUUECKUX
bubnuorexa [JOK
2.3 |pnementoB VA-rpynmsl. A30T, hocdop u ux 7 1 .
COCTHHEHHS https://m.edsoo.ru/7f41a636
OO6mias XxapakTepucTUKa XUMUUECKUX
2.4 |pnementoB [VA-rpynmnel. Yriuepoa u kpeMHuit u||8 1 2 ﬁ36g%%e;jiior§/7 412636
AX COCANHEHUSA ps-/im. :
‘I/ITOFO 0 paszzaeny H25 Hl H4 H
‘Pa311e.11 3. MeTa/uIbl M X COeAHHEHHUS
3.1 ||O6mue cBO¥CTBA METAIIOB 4 ﬁ:tlgg'l;llﬁe;jiiorﬁﬂ 412636
3.2 ||Baxkwueiiime MeTamisl U UX COSIUHEHUS 16 1 2 ]f?tl/tlggl;ll(r):e;iasc]iorljﬂ 412636
‘I/IToro 10 paszueny HZO Hl HZ H
‘Pa311e.11 4. XumMus ¥ OKpy:Kaouas cpeaa
but6mmoreka [IOK
4.1 |BemecTBa 1 MaTepHaIbl B )KU3HH YEJIOBEKA 3 https://m.eds0o.ru/7f41a636
‘I/IToro o pazaeny H3 H H H
PeszepBHoe Bpemst 3 bubmorexa LIOK
p P https:/m.edso0.ru/7f41a636
(OBLLEE KOJIMYECTBO YACOBIIO [TPOT'P.  [68 |4 |7 [
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I[TIOYPOYHOE IINTAHMPOBAHUE

8 KIIACC
N KOIM9eCTES 9ACOR DJIeKTPOHHBbIE HU(PPOBLIE
o0pa3oBaTejibHbIE PeCypChl
n/ Tema ypoka
KonTpoabHbie IIpakTHyeckue
1 Bcero
padoThI padoThI

1 IIpeamer xumuu. Poib XMMUHK B KU3HU YEJIOBEKA. Tena u bub6nunorexa LIOK
BEIECTBA https://m.edsoo.ru/ff0d210c

2 |TousTHe 0 MeTOHAX ITO3HAHMS B XMMUU buGnuorexa LIOK
A https://m.edsoo.ru/ff0d227e

3 [TpakTrueckas padora Ne 1 «I[IpaBuiia paboThl B J1abopaTopuu u bub6nunorexa LIOK
npué€MbI 00paIIeHUs ¢ JIA0OPATOPHBIM 000PYIOBAHUECM) https://m.edsoo.ru/ff0d23dc

4  |Yuctele BemecTBa U cMecd. CriocoObl pa3aeiieHus cMeceit bubmiorexa OK
B ’ pasit https://m.edsoo.ru/ff0d26ca

5 [IpakTuueckas padora Ne 2 «Paznenenue cmeceil (Ha mpumepe bubnmnoreka [HOK
OYHCTKH ITOBAPEHHOMN COJIN )» https://m.edsoo.ru/ff0d28c8

6 ||[ATOMBI U MOJEKYIIBI bubmmorexa [TOK
Y https://m.edsoo.ru/ff0d2a6c

7 XHUMHYECKUE JIEMEHTBI. 3HAKH (CUMBOJIBI) XUMHUYECKUX bubnmorexa LIOK
JJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 |[IIpocThle U CIOKHBIE BEIIECTBA buGnnorexa [IOK
p m ' https://m.edsoo.ru/ff0d2a6c

9 ||ATOMHO-MOJIEKYIISIDHOE YUECHHUE bubnmorexa LIOK
yaAp ya https://m.edsoo.ru/ff0d2d50

10 3aK0H TTOCTOSTHCTBA COCTaBa BEMIECTB. XUMUYecKas Gpopmyiia. bubnuotexa [JOK

BaneHTHOCTL aTOMOB XUMHYECKHX 3JIEMCHTOB

https://m.edsoo.ru/ff0d2eae
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N K o/H9eCTEG 9ACOR DJIeKTpOoHHbIE U(POBBIE
o0pa3oBaTejibHbIE PecypChl
n/ Tema ypoka
KonTpoabHbie IIpakTHyeckue
i Bcero
padoThI padoThI
11 OtHocuTenbHas atToMHast Mmacca. OTHOCUTENbHAS. MOJICKYJISIpHAS 1 bubmmoreka [JOK
Macca https://m.edsoo.ru/ff0d323c
12 |[MaccoBast 101 XUMHUYECKOTO DJIEMEHTA B COSANHEHUN 1 bubmiorexa OK
A 4 https://m.edsoo.ru/ff0d350c
bubnuoreka [{OK
13 ||[KonmaectBo BemectBa. Moib. MossipHas macca 1 hitps://m.eds00.ru/ff0d5230
14 | ®usuueckue U XUMHUYECKUE SIBICHUS. X UMUUYECKAs PEAKIIHS 1 buGnuorexa LIOK
: peaxi https://m.edsoo.ru/ff0d37fa
15 |[Ipu3Hak# ¥ yCIOBUS IIPOTEKAHUS XUMHUUYECKUX PEAKIIUH 1 bubmorexa HOK
p y p peaxt https://m.edsoo.ru/ff0d3al6
16 ||3akoH coXpaHEHHSI MACCHI BEMIECTB. XUMHUUECKHE YPABHEHUS 1 Bubmuorexa IOK
P m ’ yp https://m.edsoo.ru/ff0d3b88
17 Beruncnenus konmdecTBa, MacChl BEIIECTBA 110 YPAaBHEHUSAM 1 bubnmnoreka [HOK
XUMUAYECKHX PEaKITHi https://m.edsoo.ru/ff0d5708
18 Krnaccudukanus XuMHUeCKUX peakiuii (COeTuHEHHs, 1 bubnmorexa LIOK
pasioKeHus, 3aMeIIeHNs, 0OMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yuéHbIH-3HIMKIONEAUCT. O600IIEeHNEe U 1 bubmuoreka [IOK
cUCTeEMaTU3als 3HaHUI https://m.edsoo.ru/ff0d40c4
20 O000menne 3Hauuil 110 TeMe «BelecTsa 1 XUMAYECKUE 1 but6mmorekxa [IOK
peaxIm» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Coctas Bo3nyxa. Kucnopon — anemeHT u 1 bubmuorexa [JOK
npocroe BemectBo. O30H https://m.edsoo.ru/ff0d448e
29 du3nyecKkue U XMMHUYECKHE CBOMCTBA KUCIOpoa (peaKkIuu 1 bubnunorexa LIOK
oKkucIeHus, roperune). [lonsTue 00 okcumax https://m.edsoo.ru/ff0d4614

‘23 HCHOCO6BI MOJTYYCHHST KHCIIOpOoia B JIA0OPaTOpUH U Hl H H HBI/I6J‘II/IOTeKa HOK
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N K o/H9eCTEG 9ACOR Of;ﬂeKTp()HHble uugpoBbie
pa3oBaTe/ibHbIe pecypchl
n/ Tema ypoka
KonTpoabHbie IIpakTHyeckue
n Bcero
padoThI padoThI
‘ HHpOMBIH_UIeHHOCTI/I. [MpumeneHue kuciopoaa “ H H |[https://m.edsoo.ru/ff0d497a
T N R BuGmorera LIOK
P P ’ AOTEP https://m.edsoo.ru/ff0d4790
peaKkuuIx
TomnuBo (HedTh, yroiab U MeTaH). 3arpsi3HEHHE BO3yXa, CIIOCOOBI bubnnoreka [JOK
25 1 .
ero Npe0TBPAICHUS https://m.edsoo.ru/ff0d4c4a
[IpaxTuueckas padora Ne 3 o teme «llomyuenue u cobupanue bu6mmoteka [JOK
26 . 1 1 .
KHCJIOPO/Ia, U3yYEHUE €r0 CBOWCTBY https://m.edsoo.ru/ff0d4ae2
27 Bonopon — anemeHT u npocroe Bemectso. Haxoxxaenue B 1 bu6mmoteka [JOK
IPHUPOJIE https://m.edsoo.ru/ff0d4dd0
o8 dusnueckre 1 XUMHUYECKHUE CBOWCTBA BoAopoaa. [Ipumenenue 1 bubmuoreka [IOK
BOJIOPO/IA https://m.edsoo.ru/ff0d4dd0
bubmnorexa IJOK
29 |[ToHsATHE O KUCIIOTAX U COJSIX 1 https://m.eds00.ru/ff0d50d2
bubnmorexa LIOK
30 ||Crioco6b! moyueHust BOAOPOAA B 1aOOpaTOpuu 1 hitps://m.edso0.ru/ff0d4ddo
31 ITpakTuyeckas padora Ne 4 o teme «Ilonyuenue u coonpanue 1 1 bubmuoreka [IOK
BOJIOPO/Ia, M3YYEHHE eT0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
. " bubnuotexa [JOK
32 |MomnsipHBIi 00BEM Ta30B. 3aKOH ABOTAIPO 1 hitps://m.edsoo.ru/ffod542e
33 Brrunciienus 00bEMa, KOJIMUECTBA BEIIECTBA T'a3a M0 €ro 1 bubnunorexa LIOK
M3BECTHOMY KOJIMYECTBY BELIECTBA UM 00BEMY https://m.edsoo.ru/ff0d55a0
34 Beruucnenust 06bEMOB ra30B M0 YpaBHEHHIO PEAKIIMU HAa OCHOBE 1 bubmuorexa [JOK
3aKOHa 00BEMHBIX OTHOIIICHHI Ta30B https://m.edsoo.ru/ff0d5708

‘35 HqDI/BquCKI/Ie A XUMHAYECKUE CBOMCTBA BOJIBI Hl H H HBI/I6J‘II/IOTeKa HOK
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DJIeKTpOHHbIe U poBbIE

No KoaunuecTBO yacon
o0pa3oBaTesbHbIe pecypchl
n/ Tema ypoka
KonTpoabHbie IIpakTHyeckue
1| Bcero
padoThI padoThI
| | |https://m.edsoo.ru/ff0d587a
. bu6nmorexa [IOK
36 ||CocraB ocHoBanuii. [loHsaTHE 00 MHAUKATOPAX hitps://m.edsoo.ru/f0d59e2
37 Bona xak pactBoputens. HacsleHHbIE 1 HEHACBIILIEHHBIE bu6mmoteka [JOK
pacTBOpbl. MaccoBasi 10J1s1 BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
38 [TpakTuueckas padota Ne 5 o teme «lIpuroroBienue pacTBOpoB ¢ 1 bubnnorexa [JOK
OIpeIeIEHHON MaCCOBOM JI0JICi paCTBOPEHHOTO BELICCTBA» https://m.edsoo.ru/ff0d5eba
. bubnuoreka [{OK
39 ||O606menue 3HaHMit o Teme «Kucnopoa. Bogopoa. Bogay» hitps://m.edsoo.ru/ff0d6342
40 ||Oxcuppl: cocTaB, KiaccuduKals, HOMEHKIIATypa bubsmorexa [IOK
AR ’ A, P https://m.edsoo.ru/ff0d664e
a1 [TonydeHnue u XUMHUYECKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX U bubnnorexa [JOK
aM(OTEepHBIX OKCUJIOB https://m.edsoo.ru/ff0d664e
42 ||OcHOBaHUSs: cOCTaB, KiIaccu(uKaius, HOMEHKIIATypa bubmorexa HOK
: , s, yp https://m.edsoo.ru/ff0d67ca
43 |ITomyyeHune U XMMHUYECKHE CBOIICTBA OCHOBAHMIA bubmorexa OK
i https://m.edsoo.ru/ff0d67ca
44 |[KucnoTsl: cocTaB, Kaccu(pUKaIns, HOMEHKIIATypa bubmorexa HOK
~ : A, P https://m.edsoo.ru/ffOdfee2
45 |[Tomy4yeHue U XMMHUYECKUE CBONCTBA KHCIIOT bubmorexa I[IOK
i https://m.edsoo.ru/ff0dfee2
16 Comnu (cpeanue): HOMEHKIATypa, CIIOCOOBI MOTyYeHHUS, bubnuotexa [JOK
XUMHYECKHUE CBOICTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas pabota Ne 6. PemieHne skciepuMeHTATBHBIX 33249 bubnmnoreka [JOK
47 . - :
o TeMe «OCHOBHBIC KJIACCHI HCOPTaHMUCECKUX COCIHHEHUI https://m.edsoo.ru/00ad9b7c
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N KOJI9eCTEO 1ACOB Ofg.ﬂeKTpomlble undposBbie
pa3oBaTejibHbIE PeCypChl
n/ Tema ypoka
- KonTpoabHbie IIpakTHyeckue
Bcero
padoThI padoThI
48 I'eneTndeckas CBA3b MEXKIYy KJIACCAMU HEOPTAHUYECKUX 1 bu6mmoteka [JOK
COEIMHEHMIT https://m.edsoo.ru/00ad9a50
. bubnunorexa LIOK
49 ||O0001Eene 1 cucTeMaTH3alus 3HaHUI 1 hitps://m.eds0o.ru/00ad9ch?
O06006mmenue 3Hanui Mo TeMe "OCHOBHBIE KJIACChl HEOPTaHUYECKHUX bub6nunorexa LIOK
50 o 1 )
COEIMHEHMI https://m.edsoo.ru/00ad9ela
[1epBbIe MOMBITKY KJIACCH(PHUKAIIMA XUMUIECKUX SJIEMEHTOB. bu6mmoteka [JOK
51 1 )
[ToHsTHE O TPYIIAX CXOMHBIX AIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 [Iepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XUMUYECKUAX 1 bu6mmoteka [JOK
snemenTos /. 1. Menpeneena https://m.edsoo.ru/00ada52c
53 |[[Ieproasl, TPYMIIGL, MO, IIBI 1 Bubmuorexa IOK
PHOBL, TPYTIBL, TOATPYT https://m.edsoo.ru/00ada52¢
bubmnorexa IJOK
54 ||Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tomnbr 1 hitps://m.eds00.ru/00ada342
55 CtpoeHue 31eKTPOHHBIX 000JI0YE€K aTOMOB 3JIEMEHTOB 1 bubnmorexa LIOK
[Mepuoanyeckoii cucremsl /1. . Menzaeneesa https://m.edsoo.ru/00ada6bc
56 XapaKkTepucTUKa XMMHUYECKOTO 3JIEMEHTA IO €r0 MOJIOKEHUIO B 1 bubnunorexa LIOK
[Mepuoanveckoii cucreme J{. . Menneneena https://m.edsoo.ru/00ada824
57 3nauenue [leproanyeckoro 3akoHa JJisi pa3BUTUS HAYKU U 1 bubnuotexa [JOK
npaktuku. J{. 1. MenneneeB — yu&Hblii, Iearor U rpakJaHuH https://m.edsoo.ru/00ada96e
58 ||DiekTpooTpULIATEILHOCTE ATOMOB XMMHUYECKHUX DJIEMEHTOB 1 buGmuorexa [IOK
pooTpull https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
59 ||MonHast Xumieckas sk 1 https://m.edsoo.ru/00adac34
‘60 HKOBaJ'IeHTHaH MOJISIPHAsE XUMUYECKasI CBSI3h Hl H H HBI/I6J‘II/IOTeKa HOK
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N K o/H9eCTEG 9ACOR DJIeKTpOoHHbIE U(POBBIE
o0pa3oBaTejibHbIE PecypChl
n/ Tema ypoka
KonTpoabHbie IIpakTHyeckue
i Bcero
padoThI padoThI
L I | | | Ihttps://m.edsoo.ru/00adaab8
61 ||KoBaneHTHas HemoysipHAsA XUMUYECKAs CBA3b 1 bubmaorexa LIOK
P https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
62 ||Crenenp okucnenns 1 https://m.edsoo.ru/00adae28
63 ||OKHCINTEIHLHO-BOCCTAHOBUTEILHBIE PEAKIINT 1 Gubmiorexa OK
peaxl https://m.edso0.ru/00adb076
bubnuoreka [{OK
64 ||OxuciuTeIn U BOCCTAHOBUTEIN 1 https://m.edso0.ru/00adb076
65 O06o006mienue 3Hanuii Mo Teme «CtpoeHue aroma. XuMHUYECKast 1 bubmmoreka [JOK
CBSI3bY» https://m.edsoo.ru/00adb486
[[bubmuoteka [IOK
66 |[[IpoMexyTOUYHAsT aTTeCTaIHSI 1 1 https://m.edsoo.ru/00adb33c]
]
. . [[bubmuoteka [IOK
67 PesepBHbIit ):pox. O06001menne 1 cucreMatu3anus 3Hadui. Utoru 1 https://m.eds00.ru/00ad9ch2]
KOHTPOJIbHON pabOoThI ]
N N [[BubmmoTeka [IOK
68 ||Pe3epBHblit ypok. O000IIEHNE U CUCTEMATH3AIUS 3HAHUI 1 https://m.eds00.ru/ffod61c6]]

(OBLLEE KOJIMYECTBO YACOB I10 ITPOTPAMME |68 [ 6 [
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9 KIIACC

KoaunuecTBO 4acoB

Ne Tema vDOKa JIeKTPOHHBbIE U(PPOBHIE
n/n P Bcero Konrpoakueie | Ipakrueckue o0pa3oBaTesbHbIE PecypChl
padoThI padoThI
1 [Tepnonnueckuii 3akoH. [lepuonnueckas cucteMa XMMUYECKHUX 1 bubmmorexa [IOK
snementos JI. 1. Menneneena https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX 1 bubnmoreka [JOK
9JIEMEHTOB TIEPBBIX TPEX IEPHOIOB https://m.edsoo.ru/00adb6b6
3 |[Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYEeCKHUX BemecTs (|1 bubmorexa HOK
H ypa Heop B https://m.edsoo.ru/00adb7e2
4 ||Buabl XMMHYECKOM CBSI3U U TUIIBI KPUCTAUINYECKUX PeIIETOK |1 bubmmorexa LHOK
g P p https://m.edsoo.ru/00adbac6
5 O6006menne marepuana o reme «lloBropenue u yrimyonenne 1
3HaHWUI OCHOBHBIX Pa3esioB Kypca 8 Kiaccay
Knaccudukanus XuMu4eckux peakiuii o pa3anyHbIM bu6nuorexa [IOK
6 1 .
HpU3HAKaM https://m.edsoo.ru/00adbcb0
7 [TonsaTne o ckopocTr xXumMu4eckoil peakuuu. [lonstue o 1 bubnuorexa [JOK
TOMOTEHHBIX ¥ TE€TEPOTCHHBIX PEaKIIUIX https://m.edsoo.ru/00adbe9a
[TonsTHE 0 XMMHUUYECKOM paBHOBECUH. DAKTOPBI, BIUAIOLINE
8 |Ha ckopocTh XHMquCKOI; €aKLuu U nonomelim,e n 1 bubmorexa HOK
p peakt https://m.eds00.ru/00adc28¢
XUMHYECKOTO PABHOBECUS
9  ||OKucInTENEHO-BOCCTAHOBUTENIBHBIE PEAKIIUU 1 bubmmorexa [TOK
peaxt https://m.edsoo.ru/00adcade
Teopus 3neKkTpoUTUUECKON quccoranuu. CUIIbHbBIE U bubnmoreka [JOK
10 1 .
ci1a0bIe 2JIEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 |MonHble ypaBHEHHS peaKIuid 1 bubmmorexa [TOK
P peartt https://m.edsoo.ru/00add448
12 XuMHYECKHE CBOMCTBA KUCIIOT M OCHOBAHUM B CBETE 1 bu6mmorekxa [IOK

HpCI[CTaBHCHI/Iﬁ 00 BHCKTpOHHTHqCCKOﬁ JUcConranmmn

https://m.edsoo.ru/00add5d8
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KoaudecTBO 4acoB

Ne Tema vooKa DJIeKTpOoHHbIe U (pPOBbIE
n/n yp Beero Kourpoasbnsie | IIpakrnyeckue 06pa3oBaTENbHbIE PECYPChb
padoThI padoThI
13 XHUMHYECKUE CBOMCTBA COJICH B CBETE MPEJCTaBICHUN 00 1 bu6mmoreka [JOK
DIICKTPOIUTUICCKOM TUCCOIIMALINN https://m.edsoo.ru/00add8b2
. bu6mmoreka [JOK
14 | Monsrre o ruapommse coneii . https://m.edsoo.ru/00add9d4
. bubnuorexa [JOK
15 [|O6o006I1IeHNE U cUCTEMATU3AIMs 3HAHUN 1 https://m.eds0o.ru/00addd12
16 [IpakTuueckas pabora Ne 1. «PemieHue s3KcriepuMeHTaIbHBIX 1 bubnnoreka [JOK
3a1a9» https://m.edsoo.ru/00addbfa
O0600611eHre MaTepuana 1o TeMe «NEeKTPOIUTUYEeCKas bubnuoreka [JOK
17 1 .
JHccoranus. XMMUYECKUE PEaKIuU B PACTBOPAX» https://m.edsoo.ru/00addecO
18 OO6m1as XxapakTepucTUKa rajJOrTeHOB. XMMHUUYECKUE CBOMCTBA Ha 1 bubnuorexa [JOK
npuMepe XJopa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoJisiHast KUCI0Ta, XUMUYECKHUE CBOWCTBA, bubnmnoreka [JOK
19 1 }
HOJTyYeHHE, TPUMEHEHUE https://m.edsoo.ru/00ade104
[IpakTuyeckas padora Ne 2 o teme «llomydeHue consaHoi bu6nuorexa [IOK
20 .. . 1 :
KUCIIOTBI, H3y4eHHE €€ CBOUCTBY» https://m.edsoo.ru/00ade348
21 Brruncnenus no ypaBHEHHUSIM XUMHUYECKUX PEAKIMM, €CIIu 1 bubnuorexa [JOK
OJIMH M3 PEareHTOB JIaH B H30BITKE https://m.edso0.ru/00ade488
bu6nmoreka [JOK
22 ||OOmast xapaKTepHuCcTHKa dIeMeHTOB VIA-rpymms 1 https://m.edsoo.ru/00ade64a
AnnorponHsie MoauduKauu cepbl. Haxoxaenue cepsl u eé bubmuorexa [JOK
23 . . 1 .
COEMHEHUH B MPUpPOJie. XUMUYECKUE CBOKWCTBA CEPhI https://m.edsoo.ru/00ade64a
24 CepoBoaopo, CTpoeHue, (GU3nIecKue U XUMUIECKHE 1 bubmuorexa [JOK
CBOMCTBa https://m.edsoo.ru/00ade802
o5 Oxcunpl cepbl. CepHast KMCI0Ta, (PU3MYECKHE U XUMUYECKUE 1 bubnmoreka [JOK

CBOICTBA, IPUMEHEHUE

https://m.edsoo.ru/00adea28
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KoaudecTBO 4acoB

Ne Tema vooKa DJIeKTpOoHHbIe U (pPOBbIE
n/n yp Beero Kourpoasbnsie | IIpakrnyeckue 06pa3oBaTENbHbIE PECYPChb
padoThI padoThI
2o |fomamacne P, st - oercoe povmor |, B 10K
7 pHO ' https://m.edsoo.ru/00adec8a
3arpsi3HEHNE OKPYXKAIOUIEH cpeibl COSTUHEHUSIMU CEPBI
27 |BbluncieHue MaccoBO 10JIM BBIXOJA MPOIYKTa peakiuu 1 bubmoreia HOK
g /1 IPOAyITa peartt https://m.edsoo.ru/00adec8a
28 |pacnpocrpatcnic s npupos. dusacexnt n xmmorse |1 uGmnoresa LIOK
pactipoctp PHPOAE, https://m.edsoo.ru/00adeea6
CBOICTBa
29 AMMuak, ero Gu3nYecKue U XUMUIECKUE CBOWCTBA, 1 bu6mmoreka [JOK
HOJTyYCHHE ¥ IPUMCHEHHE https://m.edsoo.ru/00adf004
30 [Ipaktuueckas padora Ne 3 mo teme «llonyuenue ammuaxa, 1 bubnnoreka [JOK
U3y4YCHHUE €r0 CBOWCTBY https://m.edso0.ru/00adf180
31 |[A30THas KuCIOTa, €€ (PU3NYECKHe U XUMHUECKUE CBOICTBA 1 bubmmorexa HOK
’ https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIE aMMOHHMSI B KA4eCTBE
32 |MuHEpabHBIX yI00peHUi. XUMUYECKOE 3arpsi3HEHUE 1 bubmmorexa [IOK
P X YAoOp ' P https://m.edso0.ru/00adf518
OKpYKaroIIel Cpelibl COeAMHEHUSAMHU a30Ta
®ochop. Oxeun docdopa (V) u pochopnas kucnora, bubnmnoreka [JOK
33 . 1 :
(pu3ryecKre 1 XMMUYECKHE CBOMCTBA, MOTYyICHUE https://m.edsoo.ru/00adf68a
34 Hcnonb3oBanue hocdaToB B KaueCTBE MUHEPATHHBIX 1 bubnmoreka [JOK
yao0peHuii. 3arpsisHeHre TPUPOIHON cpebl hocharamu https://m.edsoo.ru/00adfc20
35 Yrnepon, pacnpocTpaHeHue B Ipupojie, Gu3ndeckue u 1 bubnuotexa [JOK
XUMHYECKHE CBOICTBA]] https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepoaa, ux Gpuandeckue 1 XUMHUECKHUe CBOMCTBA. Bubmorexa [IOK
36 | Dkomornyeckue MpoOIEMbI, CBI3aHHBIE C OKCHIOM yriepona (|1

(V)

https://m.edsoo.ru/00adfebe
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KoaudecTBO 4acoB

Ne Tema vooKa DJIeKTpOoHHbIe U (pPOBbIE
n/n yp Beero Kourpoasbnsie | IIpakrnyeckue 06pa3oBaTENbHbIE PECYPChb
padoThI padoThI
N bu6mmoreka [JOK
37 |Yrompras wucroTa 1 €€ comn . https://m.edso0.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o reme "llomydeHue yriieKuciaoro bubmuorexka [JOK
38 " 1 .
raza. KauectBeHHas peakiusi Ha KapOOHAT-UOH https://m.edsoo.ru/00ae027e
[lepBoHauaNbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O bubnuorexa [JOK
39 1 .
COEIMHECHUAX yriepoa https://m.edso0.ru/00ae054e
. bubmuoreka [JOK
40| Kpemmnii u ero coenprerms ! https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue skcnepuMeHTaIbHBIX bubnuoreka [JOK
41 . 1 :
3aja4 110 Teme «BakHeiine HeMeTauTbl B UX COCTUHECHUS https://m.edsoo.ru/00ae0bf2
O06006mIeHne MaTepuana 1mo Teme «BakHelme HeMeTauTbl | bubnuorexa [JOK
42 1 :
HUX COEIUHEHUD https://m.edso0.ru/00ae0e18
OO0mmas xapakTepuCcTHUKa XUMUYECKIX JIIEMEHTOB — METAaJUIOB. Bubmorexa [IOK
43 | Metamndeckas CBSI3b U METATHMUECKAs KPUCTAITHYECKAs 1 .
. . https://m.edsoo.ru/00ae103e
pemérka. @U3nUECKUe CBOMCTBA METAIIIOB
XVMHYECKUE CBOWCTBA METAIIIIOB. DJIEKTPOXUMUYECKUI P bu6nuorexa [IOK
44 y 1 :
HaINpPsDKSHUH METaJUIOB https://m.edso0o.ru/00ae1156
45 |0 ypammennantxunmaceti peasa, ccnt o s |1 bubmiorera LIOK
P DEAKHIHH, g https://m.edsoo.ru/00ae1156
PEareHToB COAEPIKUT MPUMECH
bu6mmoreka [JOK
46 | llomsrue o KOPpO3HHI METAILIOB 1 https://m.edso00.ru/00ae1278
bu6mmorekxa [IOK
47 |Henounpre meranet . https://m.edsoo.ru/00ae14b2
48 ||Oxcuapl M TUAPOKCUIBI HATPUS U KaJHsI 1 Brbnrotera LIOK

https://m.edsoo.ru/00ael14b2
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KoiaunuecTBO 4acos
Ne Tema vooKa DJIeKTpOoHHbIe U (pPOBbIE
n/n yp Beero Kourpoasbnsie | IIpakrnyeckue 06pa3oBaTENbHbIE PECYPChb
padoThI padoThI
. . bu6mmoreka [JOK
49 ||[llemouHO3eMEIbHBIC METAUIBI — KAJIBIIUI 1 MarHHH 1 hitps://m.eds00.ru/00ae15e8
50 |Baxkueiime coeqUHEHNS KA 1 brbmuorexa LIOK
https://m.edsoo0.ru/00ae15e8
‘51 ”O606HIGHI/I€ Y CUCTEMATH3AaIUs 3HAHUH ‘1 H H
52 |’KécTkocTh BOJIBI M CIIOCOOBI €€ YyCTpaHSHUS 1 EES;I'I;I/?TTGE?S(I){)OI‘IS/OanlSSG
53 [IpakTuueckas padbora Ne 6 no teme "JKEcTkocTh BOABI U 1 1 bubnuorexa [JOK
METO/IbI ¢€ ycTpaHeHus" https://m.edso0.ru/00aelae8
. bubmuoreka [JOK
54 | Amouunuii 1 https://m.edsoo.ru/00aelc64
55 |[AM(oTepHBIe CBOWCTBA OKCHAA U TUIPOKCHIA 1 ]r?ggg?/%eeﬁg)rﬁ/omlw 4
bu6mmoreka [IOK
56 | Heneso 1 https://m.edsoo0.ru/00ae1d86
57 ||Okcunpl, rumpokcust U conu xkenesa (I1) u sxenesa (11I) 1 }l?ggg?/(;geezicliﬂllf/mae%%
‘58 HO6o6meHHe M cUCTEMaTHU3alns 3HaHUHI ‘1 H H
59 [IpakTuueckas pabora Ne 7. Pemenune skcnepuMeHTaTIbHbBIX 1 1 bubnnoreka [JOK
3a/1a4 1o TeMe «BaxHeHIIe MeTaIbl U UX COEQUHEHUSD) https://m.edso0.ru/00ae3de8
Berurcnenus mo ypaBHEHUSIM XUMHUSCKHAX PEAKIAN, €CIT Bubmorexa [IOK
60 ||ouH U3 peareHTOB J1aH B U30BITKE WIIH COJCPKHUT PUMECH. 1 https://m.edso0.ru/00ae1750
Boruncnenus MaccoBo# 10J1M BBIXOJ1a MPOIYKTa peaKIUU — '
‘61 HO6o6meHHe U CUCTEMaTHU3als 3HaHuii. Perenne 3aqau ‘l H H
62 O0600menne Matepuana mo TeMe «BaxHen e MeTamuibl U UX 1
COETUHEHUS)
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KosmuecTBo yacoB
Ne Tema vooKa DJIeKTpOoHHbIe U (pPOBbIE
n/m yp Beero Kourpoasbnsie | IIpakrnyeckue 0BPA30BATEbHBIE PECYPChHE
padoThI padoThI
. bu6mmoreka [JOK
63 |BemecTBa 1 MaTepHraibl B IOBCEAHEBHOM KU3HU YeIOBEKa 1 httos://m.edso0.ru/00ae3f50
. bu6mmoreka [JOK
64 | Xumuueckoe 3arps3HEHHUE OKPYKaroIeil cpebl 1 https://m.eds0o.ru/00ae4270
65 ||Poib xuMuu B pelieHNH SKOJIOTHYECKUX TPpodiieM 1 Eggg?/ﬁee%asiorﬁlo 0864270
bubnnoreka [JOK
06 |TpomerkyTostas arTecTailis 1 L https://m.edscl)lo.ru/OanOdOa
67 |Wtoru mpoMexyTOYHOH aTTecTaruu 1 E:tlgglfl(r);eezz&)orl:/o 0adb33c
68 |PesepBHblii ypok. O600IIeHHE U CUCTEMAaTHU3AIIHS 3HAHUT 1 Eggg%ﬁtii?ﬁo 0ad9och?
(OBLLEE KOJIMYECTBO YACOB I10 IIPOTPAMME les |1 [ [



https://m.edsoo.ru/00ae3f50
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IIpomexyTouyHas aTTecTanMs N0 XUMHH B 8 Ki1acce

ITosicHuTeIbHASL 3amMHMCKA

[IpomexyTouHas arrecTalysi MPOBOJUTCS B COOTBETCTBUU cO cTarbell 58 denepanbHOro 3aKOHa OT
29.12.2012 roga Ne 273-®3 «O6 obpazoBanun B Poccutickoii deneparuny. ConepkaHue KOHTPOJIBHO -
U3MEPUTENIbHBIX MaTepUaIOB  MPOMEKYTOYHOW aTrTecTaluu [0 XMMHMHM B 8 KJIACcCE COCTaBlI€HA B
COOTBETCTBUM C TpeOoBaHUsAMU DenepanbHOr0 KOMIIOHEHTa TOCY1apCTBEHHOIO CTaHAapTa OCHOBHOI'O
obmiero obpaszoBanus mo xumun (mpukaz MunoOpazoBanus Poccum ot 05.03.2004 roma Ne 1089) u
COOTBETCTBYET Y4eOHBIM BO3MOKHOCTSIM JAHHOM CTYNIEHH O0yUEeHHUs.

Hean: KM opueHTHpOBaHBI HA POBEPKY YCBOCHUS CUCTEMBbI 3HAHWM, KOTOPAsl YCTAaHOBJIEHA JCHCT-
BYIOILMMHU IIPOrpaMMaMH [0 XMMHUU 17151 00111e00pa30BaTeIbHbIX OpraHu3aIii

CTpyKTypa NpoMe:KyTOYHOI aTTecTAlMOHHON PadoThl M XapaKTePUCTHKA 3aJaHMIi:

dopma NpoMexyTOUHON paboThl — KOHTPOJIbHAs paboTa B BUJIE TECTA.

Pabora cocrout u3 3 yacreii:

gacTh A — 10 BopocoB ¢ BeIOOpOM oTBeTa (0a30BbIi YPOBEHB)

yacTh B — 2 3amanns Ha COOTBETCTBHE M MHO>KECTBEHHBII BHIOOD ( MOBBIIICHHBINH YPOBEHB)

yacTh C- 2 Bompoca ¢ pa3BepHYThIM OTBETOM( BBICOKUI ypoBeHb).. Takas (popma 1mo3BossieT MpoBEepUTh
3HAHWSA, YMEHHS U HaBBIKM COOTBETCTBYIOUIME 0a30BOMY YpPOBHIO H3YYEHHsS Kypca XUMHH,
MOJIrOTABJIMBACT K HTOTOBOM aTTeCTaIMH.

Bpems npoBenenus padotel: 45 MUHYT

OTtansl NpoBeJeHUs PaOOTHI:

1.BBOAHBII HHCTPYKTaX 00 OCOOCHHOCTSX TaHHOH paboTHI -. 2 MUHYTHI

2.3anosHEeHNe TUTYJIBHOTO JIMCTA 2 MUHYTBI

3.Beimonnenue pabotel 41 MUHYT

Koauduxarop

Pa3znen nporpamMmbl KoanyecTtBo | MakcuMajabHBII Kon

3ajaHui NepBUYHbIH Kounrposmpyemoro
0as 3JIeMEHTA

CrpoeHnue atoma Al 1 1.1
[lepuonnyeckas Tabauuna A2 1 1.2
Xumudeckas CBSI3b A3 1 1.3
CrelneHb OKUCIICHUS A4 1 2.2
CtpoeHue BemiecTra AS 1 1.3
Tunbel XUMHYECKUX peaKIUi A6 1 2.2
TexHuka 0€30aCHOCTHU A7 1 4.1
dusznyeckne ©W  XUMHYECKHE A8 1 2.1
SIBJICHUS
XUMHUUYeCcKre CBOMCTBA BEIISCTB A9 1 3.2
Bremaucienine MaccoBOM  OOIH A10 1 2.8.1
XHMHYECKOI'O0  JJICMEHTa B
BEIIIECTBE
Kiaccrl BemecTB B1 2 1.6
H3MeHeHHE CBOMCTB B B2 2 1.2.2
[lepnonnueckoit cucreme
OKHCIIUTETIBHO - Cl 3 2.6
BOCCTAaHOBUTEJIbHBIC PEAKIIHH
Pemenue 3ai1a4 no ypaBHEHUIO C2 3 453
peaknuu
Hroro 14 20




MNceTouHNKH TECTOBLIX 3a1aHUM:

1. Kyznenosa H.E. Xumus. 8 knacc:

2. Kysnenosa H.E.3amaunuk mo xuMuu.8 Kiacc

3. J.IO Ho6potuna. ®UITN.OI'D. Xumus. HarmonansHoe obpazoBanue.Mockpa.2018

Bapuanrl
Yacrs 1 (BbIOepHuTE 0AMH BePHbIH OTBET U3 YeThIpeX NMpPeAI0KeHHbIX)

A1l B aToMe XMMHYECKOT0 3JIeMEHTa, PACIOJI0KEHHOTO B 2 mepuoje, 4A rpymnme, ooliiee Yucio
AJIEKTPOHOB PaBHO

1)3, 2)8,3)15 4)6

A2 B kakoMm psjy 3JIeMEHTOB YCHUJIMBAIOTCS METAJIIMYECKUE CBOMCTBA?

1) Ba—Mg—Ca, 2)Ge—Si—C, 3)Li—»Na—K, 4)C---N—O.

A3 KoBaJIEHTHYIO HOJIIPHYIO CBS3b UMEET

1) N2, 2) O3, 3)NagS, 4)H.S.

A4 CBo10 BBICIIIYIO CTETIEHb OKUCIICHUS a30T MPOSIBIISIET B COCTUHEHUU
1) NO, 2)NaNO,, 3)NH3s, 4) HNO;3,

A5. B kakoMm psiy pacrosiokKeHbl CII0KHBIE BelecTBa?
1) 02, Al, N, 3) HNO;, CaO, PH;
2) Mg, Fe, H,O 4) Si, P4, Fe;03

A6 Kakoe ypaBHEHHE COOTBETCTBYET PEAKIIMU 3aMeleHUs?
1) MgO + CO,—MgCOs3, 2) FeCl; + 3NaOH—3NaCl + Fe(OH);
3) 2Nal + Br,—2NaBr + I, 4)2AgBr— 2Ag + Br,

A7.BepHbI 11 ceAyIONIKE CYKICHHUS O MpaBUiiaX paboThl B XUMUYECKOH J1abopaTopuu?

A Ilpu HarpeBaHUM KUAKOCTEH MPOOUPKY C paCTBOPOM CIIEAYET AepKAaTh CTPOrO BEPTUKAIBHO.

b).B nabopaTopuu 3anpemieHo TporaTh BEIIECTBA pyKaMH.

1).Bepno Tonpko A 2).Bepno Tonpko b

3).Bepnnbi 00a cyxnenus. 4).00a cyx1eHHUs] HEBEPHBI.

A8 K XMMHUYECKIM SIBIICHHUSIM OTHOCHTCS

1)nutaBnenue napapuHa 2)ropeHue O6eH3nuHa
3)o0pa3zoBanue nHes 4) 3acaxapuBaHUE BapECHbs

A9. Oxcun dhochopa(V) pearupyer ¢



1) HaTpuem, 2) okcugom cepsi(1V)
3) CepHOI KUCITOTON  4) THAPOKCUIOM HATPHS

A 10. Ha kakoii 1uarpaMMe pacipeeieHue MacCOBBIX JI0JI€H AJIEMEHTOB COOTBETCTBYET KOJIM-
YECTBEHHOMY COCTaBY HUTpaTa Kajus?

2-.

B1. YcTaHoBuTE COOTBETCTBUE:

A. Ca(NO3); 1.Kucnora

B. H3PO, 2.0cHoBanue
B,Cu(OH); 3.KucnoTHbIit okcu
T'.P5,0Os 4.Coib

B 2. TIpu BeIMOTHEHUH 33JaHUS U3 TIPEIOKCHHOTO TIEPEYHSI OTBETOB BRIOSPHTE JBA
MPABWJIBHBIX U 3aMUIINTE UGPHI TOJT KOTOPBIMU OHH YKa3aHbI

B A rpynmne npu yBeIM4eHUH MOPSIKOBOTO HOMEPA IIEMEHTA BO3PACTAET

1) BeICcIIas CTENIEHb OKUCTICHUS

2) panuyc aroma

3) BaJIGHTHOCTb 3JIEMEHTA B BOJIOPOJIHOM COEMHEHUU

4) 4KCcI0 3aMOJIHEHHBIX YJIEKTPOHAMHU YHEPTeTUUECKUX YPOBHEH

5) 27eKTPOOTPULIATETLHOCTh 3JIEMEHTA

Yacrtb2.(0aitme pazeepruymutii omeem)

C1. Ucnonb3ys MeTOJ 3JIEKTPOHHOTO OajaHca, COCTaBbTE YPAaBHEHUE PEAKIINU
KCIO; +S — SO, + KCI

Onpenenute OKUCIUTENIb U BOCCTAHOBUTEITb.

C2. Beraucnante 06beM KHCIOPO/1a, KOTOPBINA MOTpeOyeTcs Ui MOTYICHUN OKCUAA KaJbIIHs
maccoii 112r.

Bapmuant 2

Yacmo 1 (év1oepume 00un eepuulii omeem u3 4Yemulpex npeodioHceHHbIX)



A1l B aromax 6poma u #oja o01ree 4rciio JIeKTPOHOB COOTBETCTBEHHO PABHO
1)45u 74, 2)80wm 127, 3)53u35, 4)35uS53.

A2 B KakoM psiiy 2JIEMEHTOB YCUIIMBAKOTCS HEMETAUIMUYECKUE CBOMCTBA?

1) Ba—>Mg—Ca, 2)Ge—Si—C, 3)Li—Na—K, 4)O0—-N-—-C.

A3 KoBaJIEHTHYIO HEMOJISIPHYIO CBSI3b UMEET

1) Sg, 2) SO3, 3)K.S, 4)H.S.

A4 CBoo HU3IIYIO CTENIEHb OKUCIIEHUS a30T MPOSBISET B COSAMHEHUN
1) NO, 2)NaNO,, 3)NHj3, 4) HNOg3,

AS. B xakoMm psily pacrosIoKeHbl IPOCThIE BELIECTBA?
1) CL,, Al, O, 3) HNO;, CaO, PH;
2) Al,O3, Fe, H,O 4) Si, P4, Fey0s3

A6 Kakoe ypaBHEHME COOTBETCTBYET PEAKLIUU COCIUHEHUS ?
1) CaO + CO,—CaCOsg, 2) CuCly+ 2NaOH—2NaCl + Cu(OH);
3) 2Nal + Cl,—2NaCl + I, 4) 2AgBr— 2Ag + By

A7.BepHbl 1 CyXIEHHS O MpaBHIaxX PabOTHI CO CHUPTOBKOM:

A. JInsa 6o1ee 3 peKTUBHOIO HArpeBaHUs MPOOUPKHU C KUAKOCTBIO, €€ BHOCAT B LIEHTPAIbHYIO
4acThb [JIAMEHHU CIIUPTOBKH.

B.Jlns npekpaiiieHust FOpeHust CIMPTOBKHU CIIEAYET 3a/1yTh €€ ropsuil GUTHIb.
1).Bepnsl Tonsko A. 2) Bepnsl Tonbsko b. 3).Bepnsl 00a cyxnenus. 4).00a Cy>kIeHUS HEBEPHBI.
A8 K ¢usndeckuM SBICHUSIM OTHOCHUTCS

1) ropenuie Maraus 2)cKHCcaHKuEe MOJIOKA

3)pxaBiieHue Kene3a 4) 3aBopaurBaHue ATFOMUHHUEBOH MPOBOJIOKH B CITUPAIb
A9 C pacTBOpOM T'HIPOKCHUIA HATPUS pearupyer

1)BaCl,, 2) Ag, 3)P,0s 4)BaO

A 10. Ha xakoii tuarpaMmMe pacrpeaeneHiue MacCOBBIX J0JIei 3JIEMEHTOB COOTBETCTBYET KOJIH-
YECTBEHHOMY COCTaBy cynb(ara xemne3a(ll)?

B1.YcranoBure COOTBETCTBUE



A.NaOH 1.Coinsp

b.MqCl, 2.OCHOBHOM OKCH/I
B.BaO 3.0cHoBanue
I.Cco, 4 KUCIOTHBIN OKCHUL.

B 2. IIpu BeIOMTHEHUH 33jaHUs U3 TIPEATIOKEHHOTO TIEPEYHs OTBETOB BHIOSPUTE BA
IPaBUIbHBIX U 3aULINTE UQPBI [10]] KOTOPHIMUA OHU YKa3aHBI

OOwmuM 11 MarHuii U cepbl ABISETCS

MMeroT 0inHaKOBOE YMCIIO TPOTOHOB

Haxopsrcs B Tpetbem nepuoae

HMeroT 0ilMHaKOBOE YUCIIO SHEPreTUYECKUX YPOBHEH

OO6pa3yrot BeIcIIne OKCHBI ¢ hopmynoi 303

SBnAroTCA HEMeTaIIAMU

cuawNE

Yacme 2(0aiime pazeepuymulii omeem)

C1 Hcnonb3yst METOI JIEKTPOHHOTO OanaHca, pacCTaBUTh KOA(PPHUIIMEHTH B ypaBHEHUH
peakuuu HCI + MnO, —-MnCl, + Cl, + H,0.

Ornpenenutb OKUCIUTENb U BOCCTAHOBUTEb.

C2 Kakyro Maccy Meau HaJlo B34Thb, 4T00 monyuuth 160r. okcuaa meau 2.

Bapuant 3

A 1. Ha npuBenéHHOM pHCYHKE N300pakeHa MOJEIb aTOMa XMMHUYECKOI'0 3JIEMEHTA

1) 2-ro nepuona VIIIA rpymmst
2) 2-ro nepuona VIA rpymis
3) 3-ro neprona VIA rpymibt
4) 3-ro nepuoxaa VIIIA rpymmb

A 2. B kakoM psiy XMMHUECKHX 3JIEMEHTOB YCHJIMBAIOTCSI METANINYECKUE CBOWCTBA COOTBET-
CTBYIOILIIMX UM IPOCTHIX BELIECTB?

1) kanuit — HaTpUil — TUTUI 3) yriaepon — KpeMHUN — repMaHuii

2) cypbMa — MbIIBIK — dochop 4) antoMUHUN — KPEMHUI — YTJIepoJ

A 3. KoBaneHTHast HeMoJIIpHasi CBSI3b 00pa3zyeTcsi MeKIy aTOMOM XJIOpa M aTOMOM
1) yrnepona 2) xanust 3) Bogoponaa 4) xmopa

A 4. CrerneHb OKHCIICHUS KUCIIOPO/Ia B TUAPOKCHUIEC HATPHUS PaBHA:

1) -2 2)+1 3)+2 4)0
AS5. B kakoM psy pacrioyiosKeHbI CII0KHBIE BelecTBa?

1) Mg, Al, N, 3) H,SO,, CaO, PHj;

2) CO,, Ca, H,O 4) SI, N, Fe203

A 6. Kakoe ypaBHEHHE COOTBETCTBYET PeakIuu ooOmMeHa?
1)CuCl,+Fe=Cu+FeCl, 3)2KOH+H,S04=K,S0,4+2H,0
2)2A|+F9203:2FE+A|203 4)2Na+02:Na202



A 7. BepHbI 1M CyXXICHHUS O IPaBUJIaxX MPUMEHEHHUS M OMIACHOCTH JJIsl 3/10POBBs IIPEnapaToB Obl-
TOBOM XUMHH?

A. CTupasibHbIe TOPOUIKH HEJb3S UCIIOJIB30BaTh ISl MBIThS TIOCY/IBI.

B. Paborath ¢ xjopcoaepkamuMu Ae3uHGUIUPYIOIUMHI CPEICTBAMU CIIEYET MPHU IIOTHO
3aKpBITOH BEpU B TIOMEICHUH.

1) BepHO TOJIBKO A 3) BepHBI 00a Cy>KJICHHS

2) BepHO ToJbKO b 4) oba cyXIeHHs HEBEPHBI

A 8. K XuMu4uecKkuM sSBICHUSM OTHOCSITCS:

1.3amep3anue Boabl 2.M3menbyeHre KpUCTauioB caxapa

3. ucnapeHue Bojbl. 4.THUEHUE MUIIEBBIX TPOAYKTOB
A9.Ilpu B3anmoielicTBIM OKCHaa Oapus ¢ BOAOW 00pazyercs:
1.Conb 1 Boma.  3.Kucnora

2.0cHoBaHue 4.1llenoys 1 BOIOPO]

A 10. Ha kako#i auarpaMMe pacupeiesieHue MacCOBBIX J10JI€H 3JIEMEHTOB COOTBETCTBYET KOJIU-
YECTBEHHOMY COCTaBY KapOOHATa JIUTHS?

B1. YcraHoBuTe COOTBETCTBUE:

dopmyiia coeIMHEHUS Ha3Banue BenecTna
A.ZnO 1) OcHoBanue

b. Al (NO3)3 2) Oxkcun

B.H,S0O; 3) Kucnora

I Ca(OH), 4) Coinb

B 2. TIpu BeIMoHEHUH 33JaHUS U3 TIPEIOKEHHOTO TIEPEYHSI OTBETOB BHIOEPHTE JBA
MPABWJIBHBIX U 3aMMUIIATE TUPPHI TI0JT KOTOPHIMU OHU YKa3aHBI
B psny xumuyeckux anementoB C---Si ----Ge
1.YBenuunuBaeTcss YHCIIO0 AICKTPOHHBIX CIIOCB
2.YMeHbIIaeTcs YUCIIO MPOTOHOB B sI/Ipe
3.YBenuuuBaercs 3Ha4YCHUE JEKTPOOTPULIATEIbHOCTH
4.ycunuBaeTcs METaTHYECKUE CBOWCTBA
5.YBennuuBaeTcs 4ncio 3JIEKTPOHOB BO BHEIIHEM CIIOE
Yacrtp C
C1. Ucnonw3yst METOJ SJIEKTPOHHOTO OaslaHca, paccTaBbTe KOA(D(PHUITMEHTHI B YpaBHEHUH, CXEMa
koropoii: KClO3 + P ----KCI + P,05
Onpenenute OKUCIUTENTh U BOCCTAHOBUTENH
C2.Kakyro Maccy BOABl HY)XHO TOJBEPTHYTH PAa3I0KEHHUEM DIEKTPUUYECKUM TOKOM, UYTOOBI
noy4yuTs 6,4 T. Kucnopona

Bapuanr 4




A1.B aToMe XMMHUYECKOIO 3JIEMEHTa colepKuTcs 16 31nekTpoHoB. CKOJIBKO U3 HUX HaXOAWUTCS
Ha BHEUIHEM DHEPreTHYECKOM YpPOBHE:
1.2, 2.4, 3.6 4.8
A2.KuCIIOTHBIE CBOMCTBA BBICIIUX OKCHJIOB OCJIA0CBAIOT B PAY:
1.P,0s5 ----- SiO,----Al;,03
2.P;05---- -SO;3-----Cl,07
3.Al,03-----P;05--- N20s
4.Si0p------ P20Os---- SO3
A3.IlonsipHast KOBaJICHTHAas! CBSA3b B COCIMHEHUU:
1.KCI 2.PCl; 3.Cl, 4.CaCl,
A4.CreneHb OkHuCIEHUS -4, a BAJICHTHOCTh 4 aTOM yIJIEpO/ia UMEET B COEMHEHNH:
1.CO, 2.CH; 3.H,CO3 4.CCly
AS5.IIpocTble BemecTBa HaXOAATCS B pALy
1.Ca0, Fe;03, Na,O
2.MgCOs3, Oy, CCl4
3.Al, N2,0;
4.H,0, Mq, F,
A6. Kakoe ypaBHEHHE COOTBETCTBYET PEAKLIUU COEAUHEHUS
1.CaCOg3 ---- CaO + CO2
2.HCI + NaOH ----NaCl + H,0
3.Zn + FeCl,---ZnCl, + Fe
4.Nay0 + H,0-----2NaOH
A7.BepHbl I CyKIIEHHS O PaBHJIaX XpaHEHUS U IPUMEHEHUH OBITOBOI XUMHH?
A. Tlonananue m00bIX MPEIMETOB OBITOBOM XMMHMU Ha KOXKY HE MOXKET IPUBE3TU K IMOSIBICHHIO
0KOTOB
B.Bce npenapatb! ObITOBON XUMUU PEKOMEHIYETCSI XPaHUTh B XOJIOAUIbHUKE.
1.BepHo Tonbko A 3.Bepno Tospko B
3.Bepusbl 06a cyxaenuss  4.006a cyxkaeHus: HEBEpHBI
A8.IIpr3HakoM XMMUYECKON PEaKIK HE SBISETCS:
1. 1.Beinenenue TEmIoOTHI.
2. 2.V3MeHeHue OKpacKu
3. 3.00pa3oBanue ocajaka
4. 4."3menenenue o0bema
A9.0Oxcupa Menu 2 pearupyer:
1.H,SO, 2.Mqg(OH), 3.M@O 4.K,SO4
A.10. Ha xaxoii quarpamme pacrpeielIeHne MacCOBBIX JI0JIeH 3JIEMEHTOB COOTBETCTBYET KOJIH-
YECTBEHHOMY COCTaBYy KapOOHaTa KaabIus?
1.

B1. YcranoBute cOOTBETCTBUE MCKIAY (bOpMYJ'IaMI/I W Ha3BaHUAMM 3THUX BCHICCTB:

DopMyJIbl COEANHEHHI Haszpanus

A.CuO l.cepHas kucnora
B.CuSO, 2.0KCcUI Meau 2
I'.H,SO, 3.oxcun mequ 1
J.Cu,0 4.cynmebat meam 2

B2.BriOepuTe 2 npaBUIBHBIX OTBETA!
B psany xummuueckux smeMeHToB Si---P----S npoucxoaut yBennueHue(ycuieHue)
1.9rcia HIeKTPOHOB Ha BHEITHEM YHEPTeTHIECKOM YPOBHE



2.49uCla JIEKTPOHHBIX CIIOEB B aTOMaxX
3.palnycoB aTOMOB
4.MeTaJUINYECKUX CBOUCTB

5.HeMETaJINYECKUX CBOVCTB

Yacts C
C1. Ucnone3ys MeTOA 3J€KTPOHHOTO OanaHca, pacctaBbTe KO3 PUIIEHTH! B ypaBHEHHH, CXEMa
HCI +S + H,O
OmnpenenuTe OKUCIUTENh U BOCCTAHOBUTEITb.
C2. Beruucnure 00beM KUCIOpO/ia, KOTOPBIA HEOOXOIUM JUIs OTY4YEeHUs 54 T BOJIBI.

kotopoit: H,S + HCIO3

OtBerbI:
Al | A2 A3 A4 A5 A6 A7 A8 A9 Al10
Bl | 4 3 4 4 3 3 4 2 4 1
B2 | 4 2 1 3 2 4 4 3 3 4
B3| 2 3 4 1 3 3 4 4 2 4
B4 | 3 1 2 2 3 4 4 4 1 1
Bapuanr 1 Bapuant 2 Bapuant 3 Bapuant 4

B 1 4123 3124 2413 2143
B2 24 13 14 15
C1(B1) 2K'CI +3S?-----35°+4072, +2K*CI

3 [6]S"—4e---S™ BOCCTaHOBUTEIb

2 | 4] CI”+6e ----CI" | oxucaurens

C1(B2) 4H*CI +Mn*0,?

Mn+2CI2 +C|20 +2H2+1O-2

1 |2]|2CI-2e---ClI% BOCCTAHOBUTEIH
1 | 2| Mn** + 2e---Mn*? OKHUCIIUTEND
C1(B3) 5K'CI"™03?%+6 P*----5K*CI" + 3P,"057
5] CI”+ 6e ---CI’ OKHCITATENb
P’ -5e----P® BOCCTAaHOBUTED




H*Cl" +3S° +3 H," O

3/6[S* -2e---

Boccranosurein

1]2]|CI”™+6e--—---

OKHCIUTEND

C2 (B1) - 22,4n
C2(B2) - 64r.
C3(B3)- 7,41

C4 (D4) - 33,6m..

OuenuBanmne padoThbl.

3a BepHbIii oTBeT B yacTH A 1-10 — 1 6amn

3a BepHbIid oTBET B yacTu A-10 — 2 6amna, nmpu 1 ommbke -10amn
Hroro makcumansHo 14 0ayuioB

Kpurtepun ouennBanus C1:

Omnpeenensl CTETIEHN OKUCIICHUS U COCTaBjeH OanaHnc — 1 6am;
BrictaBnensl k03 QUIMEHTHI B UCXOIHOE ypaBHEeHHE — 1 Oa;

OrnipesiesieHbl OKUCIUTENb U BOCCTAaHOBUTENDb — 1 Gam (Bcero 3 6aia)

Kpurepun onenuBanus C2:
CocraBiieHO ypaBHEHHE peakiuu — 1 6as;

Paccuntanbl Macca U KOIMYECTBO BEIIECTBA MPOYKTa peakiuuu — 1 6ai;
Omnpenenena macca (Uau 00bEM) UCXOAHOTO BemecTBa — 1 6ann (Bcero 3 Garia)

Hroro makcumansuo — 20 0aju1oB

[ITkana nepecyera NepBUUHBIX OANJIOB B OTMETKY

OO0wmit oann

0-7

8-14

15-18

19-20

OrMeTKa

2

3




Crnenuduxanus KOHTPOJbHO-U3MEPHUTEIbHBIX MATEPUAIOB IPOMEKYTOYHOMI
aTTecTalMy 10 XMMHUHM 32 9 Kiacc

Ha3nauenue pa0oTbl - 1poBepka B (OpME KOHTPOJIbHOH pabOThl YpPOBHS YCBOEHUS
oOyyaromuMucs 9-ro kjlacca 3HaHUKA U YMEHUH 110 XUMUH B 00beme, ycranoBieHHoM PI'OC 3a
Kypc 9 kiacca

O01mas XapakTepucTHKa CTPYKTYPbI M COIEPKAHUA PadOThI

3amaHus KOHTPOJIBLHOM PabOTHl OpUEHTUPOBAHBI HAa yueOHUK "Xumus, 9 kinacc" (aBrop: O.C
["abpuernsn) 1 cocTaBIEHBI B IOJTHOM COOTBETCTBHHU €O «CTaHIapTOM OCHOBHOTO OOIIETO
00pa3oBaHUs MO0 XUMUM.

Hrorosas paboTa COCTOUT U3 IBYX YacTel, BKitoyaromux § 3aganuid. Yacts 1 conepxut 10
3ajjaHui 6a30BOro ypoBHsI 110 MaTepuany kypca. K kaxomy 3a1aHuto BeIOpaTh OAUH
IIPaBUJIBHBIN  OTBET.

Yactb 2 copepxuT 2 6osiee cloxkHbIX 3a1anus. [Ipy ux BeIOJIHEHUH HAJIO 3aMKcaTh
o IpoOHOE 0OOCHOBAHHOE PEIICHHE U OTBET.

Ha Beimonnenue pabotbl otBoautcs 1 ypok (40 munyt). Ilpu BbIONIHEHHMH 3a7aHUN
paspemraercsi ~ moib3oBarbcs  [lepuoaMuyeckoi  CUCTEMOM — XMMHYECKHX  JIEMEHTOB
J.N.MenneneeBa, Tabiauieit paCTBOPUMOCTH, KaJIbKYJISITOPOM.

CucreMa onleHUBaHUSA

3a KaxJ10e BEpHO BBIIIOJHEHHOE 3aJlaHHE C BBIOOPOM OTBeTa (4acTh 1) BbICTaBIsAETCA O
ogHomy Oainty. KonmdecTBo 0aiiioB 3a Kax10€ BEPHO BBIIIOJTHEHHOE 33JJaHUE C Pa3BEPHYTHIM
OTBETOM (YacTh 2) B COOTBETCTBUH C MPEJIaraéMbIMU KPUTEPUSIMHU OLIEHUBAHHSI OTBETA
cocraBisieT 1 - 4 O0ayuia B 3aBUCMMOCTH OT IPABHJIBHOCTH METO/1a PEIIeHUs, (POPMBI €ro 3anucu
U OTCYTCTBHS OIIMOOK B BBIYUCICHUSX.

BepHoe BBIIIOJIHCHUEC KaXJAO0T'0 3adaHusd YaCTUu 1 OLICHUBACTCA 1 Gammom. 3a IIPaBUJIBHOC

BBITNIOJIHEHHE 3a/1aHui YacTu 2 ydauuecs noiy4aroT 1-4 Oamia. MakcumanbHOE KOJIWYECTBO-
18 Gaos.

KpuTtepuu onieHUBaAHHUSA HTOTOBOH KOHTPOJLHOH PadO0ThI

KomnnuectBo 9-12 GaytoB 13-15 GamnoB 16-18 6auoB
HaOpaHHBIX
TECTOBBIX 0AJIOB

«3» «4» «5»

OtmeTka YAOBJICTBOPUTCIBHO XOpOoHIo OTJIMYHO




Koauduxatop

Inemenmul cooeprcanus, npogepaemvle HA KOHMPOIbHOU padome
DIEKTPOHHOE CTPOECHUE aTOMa XUMHUYECKOT'0 2JIEMEHTA

3aKOHOMEPHOCTH U3MeHeHMsI cBoicTB ateMeHToB B [IC JI.M. Menneneea
Tunel XUMHUYECKUX CBsI3el

OnpeneneHne CTeneHel OKUCIEHUS

OnpenieneHne xapakrepa OKCHJI0B

TuIbl XUMHUYECKUX PEAKIIMN

OmnpezneneHne IEKTPONIUTA 10 TaOIUIE PACTBOPUMOCTH

Tb npu o6palieHun ¢ onacHbIMHU BELIECTBAMU

XHWMHUYECKUE CBOMCTBA OKCUJIOB

QDYHKIMOHAIbHBIE TPYIIIBI OPraHUYECKUX BELECTB

CocraBieHHE ypaBHEHUN XUMUYECKUX PEaKLUH 0 ENOYKE IPEBPaLCHUN
Pacuer oObeMa BBIIETUBIIETOCS Ta3a, 10 Macce PacTBOpPa C U3BECTHOM MacCOBOM
JI0JIEN paCTBOPEHHOIO BEILIECTBA

OO |NOOOT A WIN|F-

[HEN
o

[EEN
[EEN

[EEN
N

OTBeThbI

No 3ananus Bapuanr 1 Bapuant 2

1. 4 2

QX N|@|g|~|w N
W W|N|RP |k |w|s| -
wNN| AN -

[HEN
©

2 1

[EEN
=

Fe,O; + 6HCI —2 FeCl;+ Fe +2HCI — FeCly+ H»
3H,0

[EEN
N

2,24 n 2,84 n

HNHCTpYKUMSA 10 BBINOJIHEHHUIO PadoThl (1)1 00y4arouXcs)

Ha Bemonnaenue pabotsl orBoauTcs 1 ypok (40 MmunyT). PaboTa cocTouT U3 ABYX HacTeil u
COAEPKUT 8 3aaHUI.

Yacte | comepxkut 5 3aanuii 6a30BOro ypoBHs MO0 MaTepHaly Kypca XUMHUU C BBIOOPOM
OJIHOTO BEPHOTO OTBETA.

Yacts 2 comepxut 3 Ooiiee CI0XKHBIX 3a1aHus. [Ipu UX BBIMOJHEHNWU HAJIO 3aITUCATh
moApoOHOEe 0OOCHOBAHHOE PEIIICHNUE U OTBET.

HcnpaBnenus u 3a4€pKUBaHMS B KQXKI0M YacTH pabOThI, €CIIM OHM CJIeNIaHbl aKKypaTHO, HE
SABJIAKOTCS ITOBOAOM IJIsA CHUXKCHUA OLICHKH.




Hrorosas KOHTPOJIbHasA paﬁoTa no XMMHH B 9 KJjacce
Bapuant 1
YACTD 1. TectoBble 321aHHS € OJTHUM NPABUJILHBIM 0TBETOM

1. Yucio OJICKTPOHOB BO BHCHIHEM 3JICKTPOHHOM CJIOE aToMa C 3apA0M sapa +9 PaBHO
)1 25 33 47

2. MeTannnyeckue CBOMCTBA Y MarHus BEIPaXEHBI CUIIBHEE, YEM Y
1) 6epwmuss  2) crpoHmus  3) kanpmus — 4) Gapus

3. BerecTBOM ¢ HOHHOM CBS3BIO SIBISICTCS
1) okcun cepol (V1) 2) Bogopox  3) marumii  4) ¢propua HaTpus

4. CrenieHb OKHCICHHS XKelie3a B coenuHenusx Fe;0zu FeCl, cooTBeTcTBEHHO paBHBI
D+H3u-2 2)3u+3 3)+3u+2 4)-3u+2

5. KI/ICJIOTHI)IM OKCHUIOM ABJIACTCA
1)SO,  3)ZnO
2)CO  4)Na,0

6. Kakoe ypaBHEHHE COOTBETCTBYET pPEaKIIUN COCTNHEHHS?
1)NH3 + HNO3z = NH;NO;3

2) H,S + MgO = MgS + H,0

3)SO3 + 2NaOH =Na,SO, +H,0

4)CUO + H, =Cu + H,O

7. K XopoIo pacTBOPUMBIM B BOJIC MJIEKTPOJIUTAM OTHOCHTCS
1) cynbdar 6apus  2) cyiabdar nuaka  3) cynshun meau(ll)  4) oxcun sxemnesa(lll)

8. Okcup yrnepona(lV) BzaumoaeicTByer ¢
1) KNO3 2)P,0s 3)Ca(OH), 4)HCI

9. ®dynkmmonaneHyto rpynmny — COOH conepxut
1)aTunoBeIif cnupt 2)3TaH  3)yKcycHas Kuciaota 4)3TUH

10. BepHbI 11 Cy’KIEHHUS 0 XUMUYECKOM 3arpsi3HEHUH OKPY’KaIoLIel Cpelibl U ero MOCIeCTBU?
A. VoHBI TSDKEBIX METAJUIOB, COJEpKAIIUECs B OBOILAX, BHIPALIEHHBIX Y IOPOTH, HUKAK HE
BIIUSIOT Ha 3710POBbE YEIIOBEKA.

b. Vcnonb3oBanne OeH3MHA, COAEPIKAIIEr0 COSAMHEHUS CBUHIA, OTPULIATEIbHO CKa3bIBAETCs HA
COCTOSTHUU OKPY’KaIOILEN Cpeibl U Ha 30POBbE JTIOACH.

1) BepHo Tonpko A 2) BepHO Tosibko b 3) BepHbI 00a cyxxneHust  4) oba cyxaeHus
HEBEPHBI

YACTHB 2

11. CocraBbTe ypaBHEHUS pEaKIMii, C TOMOIIBIO KOTOPHIX MOKHO OCYILIECTBUTH
CIIEYIOLINE IIPEBPALCHU:

Fe, 03— FeCI3—> Fe(OH)3—> Fe, O3



12. K u36bITKy KapOoHara Kanblus 106aBuian 70 T pacTBOpa ¢ MacCOBOM J0JIeH COISTHOM
kucioThl 10%. Beruncnure 0o60beM (H.y.) BbIIEIUBIIErOCs rasa.

HNTorosasi KOHTpoJIbHAs padoTa Mo XumMuu B 9 Kiacce
Bapmuanr 2
YACTD 1. TectoBbie 3aJjaHUsI C OJTHUM IPaBUIbHBIM OTBETOM

1. Yucno OJICKTPOHOB BO BHCHIHEM 3JICKTPOHHOM CJIOE aToOMa C 3apA0M sapa +6 PaBHO
1)1 2)4 33 47

2. MeTann4eckne CBOMCTBA Yy HATPUsI BBIPAXKCHBI CHIIbHEE, YeM Y
Dutua  2) xkamusa  3) pyouaus  4) uesus

3. BemiecTBOM ¢ HOHHOM CBS3BIO SIBJIAETCS
1) oxcun cepsl (V1)  2) Bogopon  3) marHuii 4) XJopuj HaTpUst

4. CreneHb OKUCIICHUS Kene3a B coenuneHusx Fe,03 u FeCl; cooTBeTcTBEHHO paBHBI
D+3u-2 2)+3u+3 3)3u+2 4)-3u+2

5. OCHOBHBIM OKCHUJOM ABJIACTCA

1)SO, 2)CO 3)ZnO 4)Na,0

6. Kakoe YpaBHCHHUEC COOTBCTCTBYCT pCAKIIUU SaMCH_IGHI/IFI?
1)NH; + HNO3 = NH4NO;

2)H,S + MgO = MgS + H,0

3)SO;3 + 2NaOH =Na,S0, +H,0

4)CuO + H, = Cu + H,0

7. K xopo111o pacTBOPUMBIM B BOJE JIEKTPOIUTAM OTHOCUTCS
1) cynbdar 6apuss  3) cynbdpun meau(ll)
2) cynbdar ruaka - 4) okcun sxenesa(ll)

8. BepHbl Iu CyXJIeHHs O TpaBHIaX paboThl ¢ OEH3MHOM U paCTBOPAMU IIeI04en?
A. BocrmameHuBIIMICS OEH3MH MOKHO TYIIUTH CTPYEH BOJIBI.
b. Ilpu paboTe ¢ KOHLIEHTPUPOBAHHBIMH PAacTBOPaMHU IIEJI0UEH caelyeT UCIONIb30BaTh
PE3UHOBEIE MTEPUYATKH.

1) BepHO TonbKO A 2) BepHO ToJbkO b 3) BepHBI 00a cyxaeHus 4) oda cyxaeHus
HEBEPHBI

9. Oxcup yriepona(lV) BzaumonencTByer ¢
1) KNO3 2) P,Os 3) Ca(OH), 4)HCI

10. ®ynkunonanbsHyto rpynny — OH comepxut
1 )aTunoBeIi ciupT 2) 3TaH 3) yKCycHas Kuciota 4)3THUH

YACTbD 2

11. CocraBbTe ypaBHEHHUS PEAKIIHii, C TOMOIIbIO KOTOPBIX MOYKHO OCYIIIECTBUTh
CJIeIyIOIINe MPEeBPaLCHUS:

Fe—FeCl,—Fe(OH),—FeO



12. K n30bITKy KapOoHaTa Kajblus 1ooaBuiu 80 T pacTBOpa ¢ MacCoBOI 10Jei a30THOM
kucnoThl 20%. Beruncnure o0beM (H.y.) BBIISIUBILErOCs rasa.

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 8 knacc/ 'abpuensua O.C., Octpoymos U.I'., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«3marenscTBO «lIpocBemenue»

* Xumus, 8 knacce/ Pymsutuc I'.E., ®enpaman @.I°., AknmonepHoe oomiecTBo «M31arenbeTBo
«IIpocBemenune»

* Xumus, 9 knacc/ I'abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIMOHEpHOE 0OIIECTBO
«M3marenscTBO «lIpocBemenune»

» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I'., AkiimonepHoe ob1iecTBo «M31aTembcTBO
«IIpocBemenune»

METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA

1. Bappasa H.O., u nip. Bce naboparopusie paboTsl. 6-11 knaccei- PoctoB Ha Jlony:@enukce,
2010 — 286

2.Y4ebHo-MeTonueckuil KoMIiekT. Tectsl no xumun/ T.A. bopoBckux, k yueOoHuky I'.E.
Pynsutuca, ®.I'. ®enpamana Xumus 8 knace.- M.: [IpocBenienue
3.YuebHo-meTonuueckuit komrekT. Tectsl mo xumun/ T.A. bopoBckux, k yueoHuky I'.E.
Pynsutuca, ®.I'. ®enpamana Xumus 9 knace.- M.: [IpocBenienue
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