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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoaaBaHusl yaeOHOTo npeameTa «XuMus»
B 0OpasoBaTelbHbIX oOpranmzanusx Poccuiickoit denepanum M METOIUYECKUX
pEeKOMEHJIalMi 10 CO3JaHHI0 U (DYHKIIMOHUPOBAHUIO B 0OIIE00pa30BaTEIbHBIX
OpraHu3alysX, PACHOJOXKEHHBIX B CEIbCKOM MECTHOCTH M MajblX TOpOJaXx,
LIEHTPOB oOpa3oBaHMUsI €CTECTBEHHOHAYYHOU 51 TEXHOJIOTUYECKON
HampaBieHHocTed  («Touka  pocra»)  (YTBepkaAeHBl  pacHopsKEHHUEM
MununctepcTBa npocsenienns Poccuiickoit @enepanuu ot 12 saBapsa 2021 r. Ne P-
6).

[Iporpamma 1mo XuMuu Oa€T NPEICTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4e€OHOIro
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE IIPEIMETHOE COJZIEp KaHUeE,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pazzienamM M TeMaM MPOrpaMMbl MO XHMHH, OMNPEAEHSET KOJUYECTBEHHbIE H
KaueCTBECHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYE€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJarolIuXCs, ONpeaAeNieT BO3MOXXHOCTH IpeaMera s
peanu3aiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMUN K
pesynbratam oOy4eHHUs XUMUW Ha YPOBHE I1eJIeH U3YUYEHUs MPEeMeTa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATENIbHOM JAESITENbHOCTH OO0YYaromerocsi Mo OCBOEHUIO
y4e0HOTO co/iepKaHusl.

3HaHWEe XHMHH CIY>)KUT OCHOBOM JUisi (OPMHUPOBAHUS MHPOBO33PEHUS
oOy4aronierocsi, €ro MnpeACcTaBICHUl O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrpatoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
DPHEPTUM M 00 HBOJIOIMHU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOI U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUS |
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (POPMUpOBAHUE MBIIUICHHS U TBOPUECKUX CIHOCOOHOCTEM
OoOy4YaronMxcsi, HaBBIKOB HX CAMOCTOSITENbHOW  Y4EOHOW JIESTEeNIbHOCTH,



OKCIIEPUMEHTATILHBIX M HCCICJOBATEIbCKAX YMEHUW, HEOOXOIWMBIX KakKk B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEILHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaIbIBACT OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €QUHCTBO MPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYaIOlUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K ECTECTBEHHO-
HAaYYHBIM 3HaHHSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOYYEHMM XMMUM OOECIEUMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeaMeTa, KOTOPbIM  SBISIETCS  MEJaroruvyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero oopa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATHUN XUMHUHU, OCHOB
HEOPraHWYECKOW XUMHU M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSATHN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(PopMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
IIOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUHA O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUYE€HUsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

— TpelncTaBleHUH 00 AIEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEA0BATEIBLHO OT OJHOTO
YpPOBHSI K JPyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUYECKOW COCTABJIAIOIIEH HAYyYHOM KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.



[Ipy wu3yuyeHUHM XUMHUH TOPOUCXOAUT (OPMUPOBAHHME 3HAHHI OCHOB
XMMHUYECKON HAyKHd KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaga y4yeOHOro IpenMeTra COCTOMT B (POPMHPOBAHMM CHUCTEMBI XMMHYECKHX
3HaHUN — BaXKHEUIIUX (AKTOB, MOHITUN, 3aKOHOB M TEOPETHUUECKUX IOJIOKEHUH,
JOCTYIIHBIX OO0OOIIEHHII MHPOBO33PEHUYECKOr0 XapakTepa, sSA3blKa HAYKH, B
OpUOOLIEHUM K HAyYHbIM METOJAaM I[IO3HAHMS MPU HW3YYEHUU BEIIECTB U
XMMHUYECKUX peaKkluid, B ((OPMUPOBAHUM U PA3BUTUU IIO3HABATEIIbHBIX YMEHUM U
UX TPUMEHEHUU B YYEOHO-TIO3HABATEIbHOM U y4eOHO-HUCCIEN0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBUJ OE€30MAacHOrO OOpalleHHs C BELIECTBAMHU B
ITOBCETHEBHOM KU3HH.

[Tpu u3yyeHUn XMMHUUA HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHUE NMPUOOPENU TAKUE LI, KaK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA  CHUCTEMAaTHYECKOE IPUOOILIECHHE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— o0ecredyeHue yCaoBUi, CITIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEpPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAILHOM U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKpPYXAaIOIEro MHpA, MCIHOJIb3Yys 3HAHUS W ONBIT, NOJyYEHHBIE NP H3YYECHHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opmupoBaHHe y OO0ydYalIIMXCAd T'yMAaHUCTUYECKUX OTHOILICHHUM,
NOHUMAaHUsl LEHHOCTU XUMUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIs W HANpPaBICHHOCTH JATbHEHUIIETO
oOy4eHus.



OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBiseT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HEJIeI0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE 0 MeToax MoO3HaHMWS B XUMHU. UMCThIE BElIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas —Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0M, MpaBUiaMu pabOThl B JIAOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3iioKeHHE TUAPOKCHIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHUWE W  ONUCAaHHWE  pEe3yJbTAaTOB  IPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoxxnenue xucimopopa B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. I[lpumenenne xucnopoaa. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBolr 3(Q(}ekT XUMHUECKOW peakuud, TEPMOXUMUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HaceolllieHHbIE M HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcunbl. Knmaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHmid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosneil. @U3NYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YUYCHHE CBOMCTB KUCIOPOJa, HaOMIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMocHcTBIEe Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICUCTBUE BOJABI C METAJJIaMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKHUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAILIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN.  MengeneeBa. KopoTkomepuonnas ©  JIMHHONEpUOAHAas  (HOPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JI0OUueK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO TpyMIaM U MepruoaMm.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 MCIIONB30BAHHE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIUuIHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BELIECTBA, ra3, (PU3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
II0JIE3HBIE UCKONIAEMbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYECKasl peaKUMs

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B Ilepuoandeckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaiyss 1 HOMEHKJIaTypa HEOPraHUUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIMUM BEIIECTB, MO TEIJIOBOMY 3(]dekTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBneHnue ypaBHEHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMALMU BEIIECTB C PA3JIMYHBIMH BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMpEACTaBICHUNA 00 3JIEKTPOJIUTUUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  MCIOJIb30BAHME  BHUJEO MATEPUANIOB), TPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pasioKeHUs, COSIUHEHUsI), paclO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajlorTeHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAaXOXJICHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHE, (PU3UUYECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBINUICHHOTO CHOCO0a TMOMYYEHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 PEAOTBPAILICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUECKHUE CBOMCTBA, oMy4yeHre U npuMenenue. Conu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOlicTBa (0OIME Kak TMpEJACTaBUTENS KJlacca KHUCIOT M cHerupUuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
aioTpornuele Moaupukammuu ¢docdopa, Gu3MUECKHUE M XMMHUYECKHE CBOWCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKUCIEHHUSA.  YTJIEpoAd,  aJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKHe MPOoOJIEMbl, CBA3aHHBIE C OKCUIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOAOPOAOB (Yyrojb, HNPHUPOAHBIA ra3, He(dTb),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCTUHEHUN.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxkHeiue cTpouTelbHble MaTepHallbl: KepaMHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COEQUHEHUSAMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJIeHWE TpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HHU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (PocdaT-uoH U M3YyUYECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK anmMasza, Tpaduta, dyiiepeHa, O3HAKOMJIEHHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHbl W HW3YYEHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TnonoxeHus B llepmogmyeckoi cucreMe XuUMUYECKHX dieMmeHToB [[. U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONIy4eHHUS] MeTauioB. [loHATHE O KOPPO3WU METAIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. MI. MenaeneeBa, CTpo€HHUE HMX aTOMOB, HAaXOXKJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreme xumMudeckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AuroMuHUN: TIookeHue B [leproandeckoil cucteMe XuMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckon cucremMme XUMHYECKUX 3JIEMEHTOB /l.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB W CIUIABOB, WX (PU3MUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, IPOLIECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HATpus, KaJiusl W Kajiablusd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIMIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, MEpUOAUYHOCTb, HAOIIOCHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aTroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PaAMOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKUI 3aps], MPOBOIHUKH,
MOJYIPOBOHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixaHnue, Ouocdepa, FKOCUCTEMA, MHUHEPATIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEJILHOMN JAEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUINCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroUIuxcs
PYKOBOJCTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAlUM U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUS 3HAYEHHS XMMHUYECKOM HAYKH B JKHA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLNUAIBHBIX HOPMax M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOU MAEATEIBHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE H TIOCTYIIKM CBOMX TOBAPUINEH C TO3ULUH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY [IJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHUE HOBBIX 3HAHUHU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOMMMOCTH COOJIONIEHUS TIpaBWUJI OE€30MacHOCTH TpuU  OOpareHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHMN 1O XHWMHH, OCO3HAHHBIN BBIOOP
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEMHON MpohecCUOHATBLHOM ASATENBHOCTA U Pa3BUTHsI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B PO(HECCHOHATILHOM CpEIE;

6)3K0JI0rM4eCKOro0 BOCIIUTAHMS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B MO3HABATEIBHOIM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpPOoIecC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHUBHBIE), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUSI TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKAIMKA XUMHUYECKUX BEIIECTB U XMUMHYECCKUX PEaKIIHH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIETU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUi — MPU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aj1a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEYUMS B U3yUAEMbIX MPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OpPraHU3aIllMd W TIPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KpPUTUYECKH OIEHWBATh MPOTHBOPECUYUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIO0XXHBIMUA CXEMaMH, JuarpaMMaMH,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yibTaThl  I1O3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOrO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3PeKTUBHBIE CITOCOOBI pelIeHUsl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOIO pe3yJibTaTa 3asBJICHHON LETU, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJlep KaHMs, YCTAHOBJICHHOTO JIaHHOW deneparbHOl pabodeil mporpaMMoHu,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX i HOBBIX CUTYAITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKANA 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIbHOCTh, CTEIICHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIA CIIOM aroma, aroMHas OpOuTalb, paanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU OMUCAHUU BELIECTB U UX MPEBPAIICHUIA;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMMUYECKHUX OJJIEMEHTOB: pa3iuyaTh IIOHITHS «TJIaBHas
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay C€ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D eKTy);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINU;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, €eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH T1I0 BBITTOJHECHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKpbhIBaTh CMBICI OCHOBHBIX XUMHYECKMX MOHATHUH: XUMWYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJSIpPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTUs, aM(pOTEPHOCTh, XUMUYECKasi CBs3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BELIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO COCTaBa, MPUHAIJICKHOCTh BEHIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTALITUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynmna)» U «modooyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpeniefieHue UMX TI0 JJICKTPOHHBIM  CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YKMCIy U COCTAaBY YYAaCTBYIOIIMX B PEAKIIUU
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPAIMICHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro Tra3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoauyecTBO 9acoB
Ne HaumeHoBaHue pa3jieioB u dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1.1lepBoHayanbHble XUMHYECKHE OHATHS
Xumust — BaxkHas 00J1acThb

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOM IEeSATEIbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

12 BemiecTBa 1 xummuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2.BakHeiimme npeacTaBUTe I HEOPraHHYECKUX BeleCTB
51 Boznyx. Kucnopon. [lonstue 6 bu6mmoteka [IOK

' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' U COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBAHUSX https://m.edso00.ru/7f41837c
24 OcHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3.Ilepuoanueckuii 3axoH u Ilepuoguyeckasi cucrema xumnuecknx 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE Pe€akKIuu



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnuoteka LIOK

31 XHUMHYECKUX djeMeHToB /I, 1. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYEeCKas CBS3b.
3.2 OKUCIUTEIIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIC PEAKIINMH
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgen 1.BemecTBO U XUMHUYECKHE PeaKIIUU
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHUS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3.MeTa/JIbI M MX COeAUHECHUSA

bub6nmoreka [IOK
A I 4
3 Obume cBolCTBA METAILIOR https://m.edso0.ru/7f41a636
bubnunoreka LIOK
2 B i 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znen 4. Xumus u okpyxamwomasi cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubmorexa HOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMms 3 bubmmorexa [JOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie JdomosaHuTeabHast
Tema ypoka Koutposbubie IIpakTunueckue
n/n Bceero oOpa3oBaTe/ibHbIE uHpopmanus
padoThI padoThI
pecypchl
IIpeamer xumun. Ponb xumun B
1 JKM3HM denoBeka. Temma u 1 bubmorexa LHOK
' https://m.edsoo.ru/ff0d210c
BEIIECTBA
5 IlonsaTue o MeTOgaxX MO3HAHUA B 1 bubnnoreka IIOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padorta Ne 1
«IIpaBuiia paboThI B Hcnonb3oBanue
3 11a00paTOPHH U IPUEMBI 1 bubmorexa [JOK 000pyHOBaHUS
patop P https://m.edsoo.ru/ff0d23dc pyA
oOpariieHus ¢ 1abopaTOpHBIM «Touka pocta»
000pyIOBaHUEM
4 UucTele BemecTBa 1 CMECH. 1 bubmmoteka [IOK
Crioco0sl pazfeneHus: cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
. Hcnonp3oBanue
«Paznenenue cmeceit (Ha bubnmoreka [JOK
5 . 1 00opyIoBaHUS
IIPUMEPE OYUCTKH ITOBAPEHHOMN https://m.edso0o.ru/ff0d28c8
«Touka pocta»
COJIN)»
bu6nuoreka [IOK
6 A 1
TOMBIH MOIICKYIIEI https://m.edsoo.ru/ff0d2a6¢
XUMUYeCKre 3JIEMEHTRI. 3HAKH
bu6nuoreka [IOK
7 (CUMBOJIBI) XHMHUYECKUX 1

9JICMCHTOB

https://m.edsoo.ru/ff0d2be8



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

bu6nuoreka [IOK

8 I1
POCTBIC 1 CHIOXHbIE BelliecTRa https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJICKYJIIPHOE YUCHHUE bubmorexa [JOK
YIp i https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BEIIECTB. XMMHUYECKas bubmuorexa [JOK
¢dbopMyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XAMUYECKHX DJICMCHTOB
OTHOCHTEIIbHAS aTOMHAs Macca.
11 OrtHocuTenbHAs MOJICKYIISIpHAs bubmorexa [IOK
yip https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10JIs1 XUMHYECKOI0 bubnnoreka IIOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. MoJib. bu6nuoreka [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKnue U XUMUIECKHUE bubmmoteka [IOK
sIBJIEHUsI. XUMHUUYECKasl peaKLUs https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycnosus Hcnons3oBanue
15 MIPOTESKAHUS XUMHUUCCKUX bubmmorexa HOK 000pyTOBaHHUS
P . https://m.edsoo.ru/ff0d3al6 pYA
peakuuit «Touka pocta»
3aK0oH COXpaHEHHUS MacChl
16 BEIIECTB. XUMHYECKUE bubmorexa [JOK
B ’ https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brruncnenus koaudecTna,
17 MaccChI BENISCTBA I10 bu6nuoreka [IOK
YPaBHEHUAM XUMHYECKUX https://m.edsoo.ru/ff0d5708
peakuuii
18 Krnaccudukanus XuMruuecKux bubnmoreka [JOK Ucnonws3oBanue



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

peakuuii (coeuHeHus,
pa3noKeHusl, 3aMeIIeHuUs,
oOMeHa)

https://m.edsoo.ru/ff0d3f34

obopymoBaHus
«Touka poctay

M. B. JIoMOHOCOB — y4€HBIN-

bu6nuoreka [JOK
19 sHIMKIoneauct. O6odIeHne
HHHIGTOTEAET penae https://m.eds00.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAHUHA
KonTponbnas padora Nel mo
20 Teme «BeliecTBa 1 XUMHUYECKHE bubmmorexa [IOK
= https://m.edsoo.ru/ff0d4290
peaKIum
Boznyx — cmech razos. Coctas
21 BO3 nya Kucnopox — snemeHt bubmorexa LHOK
Y%, o https://m.edsoo.ru/ff0d448e
u pocToe BemiecTBo. O30H
Ou3nyecKkue U XUMHUIECKHe
99 CBOICTBa KHCIIOpo/a (peakiuu bubmuorexa [JOK
OKHcIeHUs, Topenue). [lonstue https://m.edsoo.ru/ff0d4614
00 okcuaax
CriocoObl mostyueHus: KUCIopoaa
93 B J1a00OpaToOpuu U bubnmnorexka HOK
MIPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoii 3¢ pexT xummueckoin
peaKIuu, MOHATHE O
24 TEPMOXHUMHUYECKOM YPaBHEHHUU brbmmorexa LTOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJO0TEPMHUYECKHUX
peaKnusax
Tomnuso (HedTh, yroiab u
(eTb, yr bubnmnorexka HOK
25 MeTaH). 3arpsS3HEeHHUE BO3/yXa,

CIOCOOBI €r0 MPeI0TBpAIIECHUS

https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

[TpakTuyeckas padora Ne 3 o
teme «[lonmyuenue u cooupanue

bu6nuoreka [IOK

26 KHUCJIOpOJIa, U3yYEHUE €TO https://m.edsoo.ru/ff0d4ae2
CBOWCTB»

B — JyeMe ocToe

97 OAOPOA 0 JICMCHT 1 Hpoct bu6nuoreka [JOK
BELIECTRO. HaxoiAcHile B https://m.edsoo.ru/f0d4ddo
pUpoIe
)

s Hsvuqecme U XUMUYECKUE BuGmorexa LIOK
CBOMCTEA BOAOPOAA. https://m.edso0.ru/ff0d4ddo
[Ipumenenue Bogopoaa

29 i bubmuorexa [JOK

OIUITHE O KHCIOTax H COIAX https://m.edsoo.ru/ff0d50d2

30 Crioco6bl ToTy4eHust BOAOPO1a bubnmnoreka [HOK
B TabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas paborta Ne 4 o

31 teme «[lonmydyenue u cobupanue bubnmnoreka [JOK
BOJIOPOJIA, U3YUYEHUE €TI0 https://m.edsoo.ru/ff0d4f42
CBOWCTB»

39 MossipHblii 00BEM ra30B. 3aKOH bubnmnorexka HOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncnenus o0néma,

33 KOJIMYECTBA BEIIECTBA T'a3a 10 bu6mmoreka [IOK
€ro U3BECTHOMY KOJIUYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
Brruucnenust 00bEMOB ra30B 1Mo

34 YpaBHEHUIO peaKklii Ha OCHOBE bubmuoreka [JOK

3aKO0HA 00BEMHBIX OTHOIICHUI
ra3oB

https://m.edsoo.ru/ff0d5708
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duznueckue 1 XUMHUYECKHE

bu6nuoreka [IOK

35
CBOICTBAa BOJbI https://m.edsoo.ru/ff0d587a
. Hcnonb3oBanue
36 CocraB ocnoBanuii. [Tonstue 06 bubnumoreka [JOK -
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2 pYA
«Touka pocra»
Bona kak pactBopuTeb.
37 Hacrimennnle 1 HeHachIIIEHHbBIE bu6nunoreka [IOK
pactBopbl. MaccoBast 1oJist https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padborta Ne 5 o
teme «lIpurorosienue
38 aCTBOPOB C ONpeIeIEHHON bubmorexa LHOK
p p . 13 a . https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel pacCTBOPEHHOTO
BEILIECTBA»
KontpomnbHas padora Ne2 o
39 teme «Kucnmopoza. Boaopo bubmmorexa [TOK
POA. BOAOPOA, https://m.edsoo.ru/ff0d6342
Bona»
40 Oxkcuapl: cocras, bubmuoreka [JOK
KJIaccH(pUKaLusl, HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[Tonyyenue n xumm4eckue
41 CBOMCTBA KMCJIOTHBIX, OCHOBHBIX bubmorexa TIOK
’ https://m.edsoo.ru/ff0d664e
1 aM(pOTEPHBIX OKCHJIOB
4 OcHOBaHUS: COCTaB, bubmuorexa [JOK
KJaccuuKanys, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u xumudeckue bu6muoreka [JOK
CBOWCTBA OCHOBAaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, bubnuotexa [JOK

KJaccuuKalys, HOMEHKIIaTypa

https://m.edsoo.ru/ffOdfee2
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[Tonyyenue u xummudeckue

bu6nuoreka [IOK

45
CBOMCTBA KUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocoérfl) () )eHI/ISI P bubmorexa [JOK
o . https://m.eds00.ru/00ad9474
XUMHUYCCKHE CBOMCTBA
[TpakTrueckas padota Ne 6.
Pemenue skciepuMeHTAIbHBIX
47 3aj7a4 1o Teme «OCHOBHEIC bubmorexa [JOK
8 https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTAHUYECKUX
COCJTUHEHMIN»
I'enetnueckas CBS3b MEKAY
48 KJIacCaMH HEOPraHUYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COCTMHCHUI
49 O0600611eHre U cucTeMaTH3amus bubmmoreka [JOK
3HAaHUU https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 no
50 Teme "OCHOBHBIE KJIaCChI bubmmorexa HOK
. https://m.edsoo.ru/00ad9ela
HEOPTaHMYECKUX COCTUHEHHI
[IepBbie monbITKN
KJIaCCU(UKALUN XUMUYECKUX bubmuoreka [JOK
51
aneMeHTOB. [ToHsiTHE O Tpynmax https://m.edsoo.ru/00ad9ffa
CXOJHBIX JICMECHTOB
[Iepuoanueckuii 3aKOH U
59 [lepuoanueckas cucrema bubmuoreka [JOK
XUMHYECKUX 3eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
Menneneena
Bbubnuoreka LIOK
53 [Tepuoapl, TpynIbl, MOATPYIIITHI 1

https://m.edsoo.ru/00ada52c¢
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Crpoenue atomoB. CocTaB

bu6nuoreka [IOK

>4 aTOMHBIX sifep. M3oTomnbl https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTPOHHBIX
55 000J10Y€K aTOMOB AJIEMCHTOB bubmuorexa [JOK
[Tepuoanueckoit cucremst /. U. https://m.edsoo.ru/00ada6bc
MenpeneeBa
XapaKTepuCcTUKa XUMHUYECKOTO
56 3JIEMEHTA TI0 €T0 MOJI0KECHHUIO B bubmuorexa [JOK
[Tepuonnueckoint cucreme /1. 1. https://m.edsoo.ru/00ada824
Menaeneena
3navenue [lepuoguieckoro
57 3aKOHa Ui Pa3BUTHUS HAYKU U bubmuorexa [JOK
npaktuku. . 1. MenaeneeB — https://m.edsoo.ru/00ada96e
Y4E€HBIN, TIEJIATOT U TPaKTaHUH
Hcnonb3oBanue
DnEeKTPOOTPULIATENBHOCTD bubmuoreka [JOK
58 000pyI0BaHUS
aTOMOB XMMHUYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
«Touka pocta»
bu6nuoreka [IOK
>9 Honast xuwireckas caasb https://m.edsoo.ru/00adac34
50 KoBanenTHas nomnsipHas bubnmnorexka HOK
XUMHUYECKAS CBA3b https://m.edsoo0.ru/00adaab8
61 KoBanentHas nenonsipas bubmuoreka [JOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
bu6nuoreka [IOK
62 (TeneHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHUCIUTEITEHO- bubmuorexa [JOK
BOCCTaHOBUTEJIbHBIE PEAKIINH https://m.edso0.ru/00adb076
64 OKucCIuTeN 1 BOCCTAHOBUTEIIH bubmuorexa [{OK
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https://m.edsoo0.ru/00adb076

65 Pemenwue 3anay va OBP 1
Kontposnbnas padota Ne4 1o
66 teme «CTpoeHue aroma 1 bubmmorexa [JOK
P ' https://m.edsoo.ru/00adb486
XuMunueckas CBSI3b»
67 PesepBubIil ypok. O6006111eHIE 1 1 bubnmnoreka HOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/00adb33c
bubnnoreka IIOK
68 Hroroast kKoHTpoIbHAs paboTa. 1 https://m.edsoo.ru/ffOd61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[Tepuoanueckuii 3axoH. [lepuoanueckas
1 cUCTeMa XMMH4YecKux anemeHToB [I. 1 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/00adb6b6
1(50)2 (i ()
3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6moteka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHast padora Nel no teme
5 «IToBTOpEeHue u yriybaeHne 3HaHUH 1 1
OCHOBHBIX Pa3ZeiIoB Kypca 8 kiacca»
6 Krnaccudukanys XuMHUECKUX peakluii Mo 1 bu6muoreka [JOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHUYECKOM pEeaKIUu.
7 [ToHsiITHE O TOMOTE€HHBIX U TE€TEPOTr€HHBIX 1 bubmmorexa [IOK
P https://m.edsoo.ru/00adbe9a
peakuusax
[ToHsATHE O XUMUYECKOM PaBHOBECHH.
3 @dakTOophl, BIUSAIONINE HA CKOPOCTh 1 bubnunorexa LIOK

XHUMHYSCKOHU PEaKIMU U IMOJIOKECHUC
XUMHYECKOT'O paBHOBECUA

https://m.edsoo.ru/00adc28c
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OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC

bubnunorexa LIOK

9
peakuuu https://m.edsoo.ru/00adcade

10 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC
peakiuu
Teopus 31€KTPOIUTUYECKON JUCCOLMALINH. bubmmoreka [JOK

11
CuIibHBIE U CJTa0BIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

12 HoHHbBIE YpaBHEHUS PEaKIUi bubmorexa HOK

P bearh https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT M OCHOBAHUM
13 B CBETE IIPEJCTABICHUI 00 bubmorexa OK
PeA N https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJICH B CBETE
14 MPEACTABICHUHN 00 JIEKTPOJIUTUYCCKOM bubsmotexa [IOK
pest P https://m.edsoo.ru/00add8b2
JHUCCOIHAIIAN
15 [TonsiTvie 0 TUAPOIIN3E COJICH bubmmorexa [JOK
AP https://m.edsoo.ru/00add9d4
bu6mmoteka IIOK
16 O06o001IeHre U cUCTeMaTH3allns 3HAHUI
B H https://m.edsoo.ru/00addd12

17 [IpakTuueckas padora Ne 1. «Pemenue bubmmnoreka HOK
JKCIEPUMEHTAIBHBIX 33729 https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 o teme

18 «INEKTPOTUTHICCKAS TUCCOIUAITHS bubmmorexa [JOK

P g AT https://m.edso00.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX))

19 OO01mast xapakTepuCTHKA TaJIOT€HOB. bubmmoreka [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopooaopon. ConsiHasi KUCIIOTa,

N but6mmoreka [IOK

20 XUMHUYECKHE CBOMCTBA, MOJIYYEHHE,

IIPUMEHEHHE

https://m.edsoo.ru/00ade104
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[TpakTuyeckas padora Ne 2 o Teme

21 «[TomydeHne CONsTHOM KUCIOTHI, U3YYCHHE €€ bubmmorexa [JOK
N yi - 1Y https://m.edsoo.ru/00ade348
CBOMCTB»
Brruncnenus mo ypaBHEHUSIM XUMHYECKUAX
22 €aKIUi, eCJIM OJUH U3 PEarcHTOB JaH B buGnuorexa [IOK
p ’ p https://m.edsoo.ru/00ade488
n30bITKE
93 O6mas xapakrepucTuka 31emMeHToB VIA- bubnnoreka [JOK
IpyHIIbI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
24 Haxo;xlz[eHHe cephl I/I(beé COG,Z[I/IHCII)-II/Iﬁ B buGnuorexa [IOK
p . https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
CepoBojnopoi, ctpoeHHe, (U3HUECKUC U bubmmoreka [JOK
25 o
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
26 Oxcuapl cepbl. CepHasi KHCIIOTa, GPU3HUECKIE bubnnorexa [JOK
U XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKIlni, JIeKallle B OCHOBE
97 MIPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS bubmuoreka [IOK
CEPHOU KUCJIOThI. XMMUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl COEUHEHUSIMU CEPbI
78 Brruucnenue MaccoBoil J0JIM BBIXO/1a but6mmoreka [IOK
IIPOJYKTA peaKuu https://m.edsoo.ru/00adec8a
OO6mrast xapakTeprucTrUKa 3J1IeMeHTOB V A-
29 rpyInsl. A30T, pacIpPOCTPaHEHHE B IPUPOJIE bubmmorexa TIOK
DYIIBL » Pactpocip . PHPOJIE, https://m.edsoo.ru/00adeea6
(bu3nyuecKre U XUMHUYECKIEe CBONCTBA
30 AMMHaK, ero GU3NIeCKue 1 XUMUIECKHE bubmuoreka [{OK
CBOMCTBA, OJIYYEHUE U IPUMEHEHUE https://m.edso0.ru/00adf004
31 [IpakTuyeckas padora Ne 3 o Teme bubnuorexa [IOK

«HOJIY‘-ICHI/IG aMMHaKa, U3y4YCHHUC €TO

https://m.edso0.ru/00adf180
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CBOWCTB»

A30THAas KUCOTa, €€ (hru3ndecKue u

bu6nmorexa [IOK

32
XUMHUYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS
33 B KaueCTBE MUHEPAIbHBIX YA0OpEHUH. bubmmoreka [JOK
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIICH https://m.edso0.ru/00adf518
Cpelbl COeIMHEHUsIMU a30Ta
®ochop. Oxeun docdopa (V) u pochopnas
34 KHCIOTa, (PU3MUYECKUE U XUMUYECKUE bubmorexa LIOK
L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHUE
Hcnonp3oBanue GochaToB B Ka4eCTBE
35 MHUHEPAIbHBIX YI0OpEeHUH. 3arpsi3HEHNE buGnuorexa [IOK
PEILHLI YAODPEITH. Sarp https://m.eds00.ru/00adfc20
MIPUPOJIHOM cpelbl hochaTaMu
VYrnepon, pacnpocTpaHeHue B IPUPO/IE, bubmuoteka [IOK
36 .
(bu3MYecKre U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux pusndeckue u
37 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuoreka [IOK
po0JIeMBbI, CBA3aHHBIE C OKCUIOM YIJepoa https://m.edsoo.ru/00adfebe
(V)
bubnunorexa LIOK
38 VYronbHast KUCHOTA U €€ CONU
https://m.edsoo.ru/00ae006¢c
[IpakTuyeckas padora Ne 4 o Teme
39 "[TonyueHue yraekucioro raza bubmmorexa [JOK
i T ' .\ https://m.edso0.ru/00ae027e
KauecTtBeHHas peakuus Ha KapOOHAT-UOH
40 [lepBoHayabHBIE TOHATHUS 00 OPraHUYECKUX bu6muoreka [JOK
BEILECTBAX KAK O COEJUHEHUAX yIiepoa https://m.edsoo.ru/00ae054e
. bu6muoreka [IOK
41 Kpemuwuii u ero coemnHeHust mbmmotexa I1

https://m.edsoo.ru/00ae080a
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[Tpaktuyeckas padora Ne 5. Pemenue

42 DKCHEPUMEHTANILHBIX 3a/a4 10 TEME bubmorexa LIOK
p . a https://m.edso0.ru/00ae0bf2
«BakHel1e HeMeTauibl 1 UX COETUHEHUSY

43 KonTtponsHas padora Ne3 o reme bubnuoreka [JOK
«Baxuelinine HeMeTaJUIbI U UX COCIUHEHUS) https://m.edsoo.ru/00ae0el8
OO6m1ast xapaKTepruCTHKa XUMUYECKHIX

44 3JIEMEHTOB — METAJJIOB. MeTanyeckas bubmuoreka [IOK
CBA3b U METAJUINYECKAs] KPUCTAILUINYECKAS https://m.edsoo.ru/00ae103e
peméTka. @uU3nUecKue CBOMCTBA METAIIOB
XUMUUYECKHE CBOMCTBA METAILIOB.

45 OJIEKTPOXUMHUUECKUI PSII HAIPSOKEHUH Bubmiorexa OK

p p p https://m.edsoo.ru/00ae1156
METAILIOB
O61ume cnocoObl MOTy4YeHHUs] METAJLIOB.

46 CrnnaBel. Beruncienus o ypaBHEHUAM bubmmnoreka HOK
XUMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEeareHToB COACPKUT MPUMECH

47 IToHsATHE O KOPPO3UHU METAIIIIOB bubnmorexa IOK

PP https://m.edsoo.ru/00ae1278
bu6nmorexa LIOK

48 €JIOYHBIE METAJIJIBI
m https://m.edsoo.ru/00ael4b?2

49 OKXCHUIBI U TUIPOKCUIBLI HATPUS Y KAJIUS bubnnorexa [JOK

a s ! p https://m.edsoo.ru/00ael14b2

50 [llenouHo3eMenbHBIC METAIUIBI — KAJIbIIUN U bubmuorexa [{OK
MarHuu https://m.edsoo.ru/00ael5e8

51 Baxkuetinne coequHeHN KaJbIlUI bubnnorexa [JOK

a H https://m.edsoo.ru/00ael5e8

52 O000111eHIE U CUCTEMATH3AIU 3HAHUI

53 JKécTtkocTh BOMIBI M CIOCOOBI €€ YCTpaHESHHS bubnuoreka [JOK



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

https://m.edsoo.ru/00ae1886

54 [IpakTuyeckas padora Ne 6 o Teme Bu6muoteka [JOK
"YKEcTKOCTh BOABI U METOIBI €€ yCTpaHEHHUS " https://m.edsoo.ru/00aelae8
bubnunorexa LIOK
55 AJTOMUHHUN
https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBA OKCHJIA U Bbu6muoteka [JOK
56
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmnorexa IIOK
57 Kemeszo 1
https://m.edso0.ru/00ae1d86
58 Oxcupl, Tuipokcu sl u conu xenesa (1) u bubnnorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
59 O000111eHIE U CUCTEMATH3aIUs 3HAHUI
[IpaxTuueckas padora Ne 7. Pemenue
60 DKCIIEPUMEHTAIBLHBIX 3a1a4 [10 TEME bubnmorexa IOK
P . https://m.edsoo.ru/00ae3de8
«BakHeime MeTalabl ¥ X COETUHEHHUSI
Beruncnenus mo ypaBHEHUSIM XHMHUECKHAX
€aKINi, eCJIM OJIMH M3 pearcHTOB JIaH B
61 EI36I>ITK6 WU COJIC )KI/ITII'I NMECH bubmorexa LOK
Aep . P ) https://m.edso0.ru/00ae1750
BrrunciieHuss MacCoBO# J0JIH BBIXO/1a
MPOJIYKTA PEaKIuu
62 O00011eHE U CHCTEMATH3AIINS 3HAHUI
63 KontponsHast pabota Ne4 o reme
«BaxHeime MeTalIbl M UX COCIUHCHHUSI
64 BemectBa 1 Matepuasbl B TOBCETHEBHOM bubnunorexa LIOK
JKM3HH YE€I0BEKa https://m.edsoo.ru/00ae3f50
XUMHUYECKOE 3arps3HEHNE OKPY KaloIIei bubmmoreka [JOK
65
Cpelbl https://m.edsoo.ru/00ae4270
66 Ponp xumuu B pelieHnu 3KOJI0TUYECKUX bubnmoreka [JOK
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MarepnanbHO-TeXHH4YeCKOe o0ecnieyeHne KaOMHeTa XMMHH:
[Tepedyensr mabGopaTOpHOTO OOOPYAOBAHUS, MPU BBIMOJHEHUH TMPAKTHYECKUX PabOT 1Mo
XUMUU § KJ1acce
1.060pyoosanue:
-Obopyooeanue yugpoeou navopamopuu « Touka pocmay.
-pOOUPKHU CTEKIISIHHBIE;
- KOJIOBI KOHUYECKHUE;
- CTaKaHbl CTEKJISIHHBIE Ha 50 MIT;
-MaJIOYKU CTEKJISTHHBIC,
-TpyOKH COEIMHUTENbHBIE: CTEKIITHHBIE, PE3UHOBBIE;
- IpOOKH PE3UHOBBIE;
-CIIUPTOBKU;
-IIPOOUPKOACPIKATEIH;
-ILITaTUB JIaOOPATOPHBI;
- IITaTUB JJIs1 IPOOUPOK;
-BOPOHKA CTEKJISIHHAS;
-punsTp;
- CIIUYKU;
- acOecTOBAas CETKa;
-ITy4YUHKH.
2.Peakmueul:
- KHCIIOTBI: COJISTHAsI, CepHasi, a30THAs;
-II€TI0YU: TUAPOKCHUI HATPUSL, THAPOKCU KaIbIIUS,;
- ocuoBanust: ruapokcun meau (1) , ruapoxcun sxenesa (111);
-coyi: KapOOHAT KaJbI|s, XJI0pua HaTpus, xiaopua menu (1), Hutpar cepebpa, xmopun
Oapwus,
-KapOOHAT HATpHs, XJIOPHUJ ATIOMHUHUS, MEPMAHTAHAT KaJlUsl, HATpPAT Kalus, MEIHbBIN
KyIopoc,
-cynbdar xkenesa (1), cynpdar nuaka, cynepdocdar, aMMuadHasi CeIUTpa, MOYSBHUHA
, XJIOpH]I Kaus, cylb(ar HaTpHsl, CUIMKAT HATPHS, CyIb(]aT amroMUHUS;
MPOCTHIE BELIECTBA: YTOJIb, IMHK, XKEJIE€30, aTFOMUHUN, MarHUi, Me/lb, CBUHEII;
CJIO’KHBIE BEIIECTBA: MpaMop, caxap;
- HHUKATOPHI,
-okcusl: Meau (I1), okena maprania (1V);
-YIJI€BO/BI: Kpaxmal, IJII0K03a, caxaposa.
4.Mooenu:
Kpucramnueckue pemeTku comnei.
5.Yueonwvie nocooua na newammnoii ocnose:
Ilepnonnueckas cucrema XUMHUYECKuX 351eMeHToB JI.11.Menneneena;
Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBaHUHN COJIEH;
DNEeKTPOXUMHUYECKUN Psi/l HAllPsHKEHUH METallJIoB;
HaGopsb! Tabnuil k ypokam



YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus: 8-i kiacc: 6a30BbIf YpOBEHB: YUCOHHK; 5-¢ H3/1aHue, epepaboTaHHoe,
8 kmacc/ I'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A. AKIOHEpHOE
o6ectBo «M3marenbcTBo «IIpocBemnicHme

» Xumust: 9-if kimacc: 6a30BbIi yPOBEHb: YUCOHHK; 5-¢ U3AaHuE, TepepaboTaHHoE,
9 ximacc/ I'abpuensu O.C., OctpoymoB N.I'., CnagkoB C.A. AKImoHEpHOE
o6rectBo «M3marenbeTBo «IIpocBemnicHme

METOINYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
https://rosuchebnik.ru/ - "TIpocemenue" Kopnopamus Poccutickuii yaeOHUK
HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.edu.ru — ®enepanbHbie 00pa3oBaTeIbHbIC PECYPCHI IS OOIIETO
obOpazoBaHust/

2. https://educont.ru/ - Katasnor mudpoBoro oopa3oBaTeibHOIO KOHTCHTA.

3. http://school-collection.edu.ru/ - Equnast komiekus mudpoBbIx
00pa3oBaTeNIbHBIX PECYPCOB.

XuMus:

1. http://www.hemi.nsu.ru/ - OcHOBBI XUMHHU. DJICKTPOHHBIA YUCOHHK.

2. http://hemi.wallst.ru/— OGpa3oBareabHBIN CANT IS ITKOJIBHUKOB 11O XUMHUHU
3. https://turlom.olimpiada.ru/news/436 - Typaup M.B. JlomoHocoBa

4. https://vos.olimpiada.ru/ - Bcepoccuiickas oTMMITHA 1A IITIKOJILHUKOB.

5. https://chem8-vpr.sdamgia.ru/ - Pemry BIIP.



IIpoBepka M OLleHKA 3HAHUH M YMEHUH y4aluxcs

Pe3ynbratel 0OydeHHs XMMHUU JOJKHBI COOTBETCTBOBaTH OOILIMM 3ajjauaM IpeaMeTa
1 TpeOOBaHMSIM K €r0 YCBOEHHIO.
Pesynbratel  00y4yeHHs ~ OLEHUBAIOTCA MO  NATHOAIbHOW  cucteme. Ilpu  oneHke
YUUTBHIBAIOTCS CIEAYIONME KA9YeCTBCHHBIE MIOKA3aTeId OTBETOB:
- ryOuHa (COOTBETCTBHE M3YUCHHBIM TEOPETUUSCKUM 0000IICHHSIM);
- OCO3HAHHOCTh (COOTBETCTBHME TpeOyeMbIM B TporpaMMe YMEHHUSM  IPUMEHSTH
MOJTYYEHHYIO HH(OPMAITHIO);
- IOJIHOTA (COOTBETCTBUE 00BEMY MPOTPaMMBbI U HHGOPMAITUU YIeOHUKA).

[Ipy oleHKE YYUTHIBAIOTCS YHUCIO M XapakTep OMHUOOK (CyIIECTBEHHBbIC HIIU
HecyniecTBeHHbIE). CyIIeCTBEHHBIC OIMMOKK CBS3aHBI C HEIOCTAaTOYHON TIIyOMHOU U
OCO3HAHHOCTBbIO OTBETa (HalpUMep, YYEHHUK HENpPaBUIBHO YyKa3aJl OCHOBHBIC IPU3HAKU
TIOHATHA, SIBJICHUH, XapaKTEepHbIE CBOMCTBA BEHICCTB, HEMPABWIHHO CHOPMYITHpPOBAIT 3aKOH,
MpaBWIO M T.N. WIM YYEHUK HE CMOT MPUMEHUTh TEOPETHUECKHUE 3HAHUA ISl OOBSICHEHUS
U TpeICKa3aHWs SIBICHUW, YCTAHOBJICHUS MPUYUHHO-CICACTBCHHBIX CBS3€H, CPaBHCHHUS H
KJIacCU(pUKalUU SIBICHUH U T. 1.). HecymiecTBeHHble OMIMOKHU OIpPEAessSOTCsS HEMOJIHOTON
oTBeTa (HampuMmep, VIYIICHHWE W3 BHJA KAKOro-TMOO HEXapakTepHOro ¢akra mpH
OMMCAaHUU BelIeCcTBa, mporecca). K HUM MOXXHO OTHECTH OTFOBOPKH, OMMCKH, JOMYIICHHBIC
110 HCBHUMATEIBHOCTH (HArmpuMep, Ha JBa U 00JIee YpaBHCHHS PEaKIUi B IIOJITHOM UOHHOM BHUJIC
JIOTyIIIEHA OJIHA OIIMOKA B 0003HAUYEHHUU 3apsijia HOHA).

Pesynbrarel 0OydeHHs TPOBEPSIFOTCS B MPOIECCE YCTHBIX W IMHUCBMEHHBIX OTBETOB
yyalxcs, a Takke MPU BBHIMOJTHEHUH MU XMMHUYECKOTO IKCIIEPUMEHTA.
OuneHka TeopeTHYeCKHX 3HAHUIM
Ommemxa «5»:
OTBET MOJHBIA W TPABWIBHBIA HA OCHOBAHWHM H3yYCHHBIX TCOPHM; MaTepual H3JI0OKCH B
OTpEACNIEHHOM  JIOTMUECKOH  IMOCIeOBAaTEIbHOCTH,  JIUTEPATypHBIM  SI3BIKOM;  OTBET
CaMOCTOATEIIbHBIM.
Ommemxa «4»:
OTBET TIOJHBIA W TPABWIBHBIA Ha OCHOBAaHWM HW3YYCHHBIX TCOPHM; MaTepual W3JI0KCH B
OTIpeICTICHHON JIOTMYECKON MOCIeI0BAaTeIbHOCTH, PU 3TOM JIOMYIICHBI
JIBE-TPH HECYIIICCTBCHHBIE ONTMOKY, UCITPABJICHHBIC 110 TPEOOBAHUIO YIHUTEIIS.
Ommemka «3»:
OTBET TOJHBIM, HO TPHU ITOM JIONYIICHA CYIIECTBEHHAs OIMMOKAa WM OTBET HEIOJHBIMH,
HECBS3HBIM.
Ommemxa «2»:
npu OTBETe OOHAPY)KEHO HEMOHUMAaHHE YYalUMCSi OCHOBHOTO COJAEpKAaHHS Yy4eOHOTO
MaTepuaiga WU JIONYIOIEHBl CYNICCTBEHHBIC OIMUOKH, KOTOpPBIC YYalIMICS HE MOXKET
WCIPAaBUTh TMPH HABOMASIIUX BOIMpOcax yuurtens. Ommemxa « 1»: OTCYTCTBUE OTBETA.

OneHka IKCIEPUMEHTATbHBIX YMEHUI

OreHka CTaBUTCS HA OCHOBAHUHU HAOIIOIEHUS 32 YJalllUMCs U TUCBMEHHOTO OTYeTa 3a padoTy.
Ommemxa «5»:
paboTa BBHIMIOTHEHA MOJHOCTHIO U MPABUIBHO, CHIETAaHbl MPABUIbHBIC HAOMIOJACHUS U BBIBOJBI;
OKCIIEPUMEHT TPOBEJACH MO IUTAHY C Y4YeTOM TEXHUKH O€30MacHOCTH W TpaBWI PabOTHI ¢
BEIleCTBAMH W O0OpYyJOBaHUEM; TMPOSIBICHBI  OPTraHU3AIMOHHO-TPYJIOBBIE  YMEHUS
(TIO/Iep )KMBAIOTCS YUCTOTa pabo4yero Mecra W IMOPSJIOK Ha CTOJIC, SKOHOMHO UCIOJB3YIOTCS
PEaKTUBBHI).
Ommemxka «4»:
paboTa BBIMIONHEHA MPABUIIBHO, CAETaHbl TPABHIbHBIE HAONIONEHUS W BBIBOABI, HO TIpHU
3TOM JKCIIEPUMEHT IPOBEJICH HE IMOJIHOCTHIO WJIM JOMYIIECHBI HECYIICCTBEHHBIC OIMMOKU B
paboTe ¢ BeliecTBaMu U 000PYIOBAHHUEM.
Ommemxa «3»:




paboTa BBHITIOTHEHA MPABHJIBHO HE MEHEE YeM HAIOJIOBUHY WM JIOMYIIEHAa CYIIECTBEHHAS
ommOKa B XOJie¢ JKCIIEPUMEHTa, B OOBSICHCHHH, B O(opMiIeHHUH paboThl, B COOJIOICHUH
MpaBWJI TEXHUKH OE30MacHOCTH MpH padoTe C BelmecTBaMH M 000pyIOBaHUEM, KOTOpAs
WCIIPABIISICTCA O TPEOOBAHUIO YUHTEIIA.

Ommemxka «2».:

JOTMyIIeHbl JBe (M 0oJiee) CYIIECTBEHHBIC OIMMOKH B XOJ€ JKCIEPHUMEHTa, B OOBICHCHHH,
B oopMIICHUH pabOThl, B COOJIOJICHUU TPaBWJI TEXHUKH OE30MacHOCTH Tpu padoTe C
BEIIECTBAMH H OOOpYJOBaHUEM, KOTOPBHIEC YYaIIUHCAd HE MOXET HCIPAaBUTh JaXe 10

TpeOoBanuio yuurtens. Ommemrxa «I»: paboTa HE BBHINOIHEHA, Yy YYallerocs OTCYTCTBYIOT

SKCTIEPUMECHTAIBHBIC YMEHUSI.

OueHka yMeHH# pemiaTh IKCHEPUMEHTAIBHBIE 32/1a4H

Ommemxka «5»:

TUTaH PEIIeHUsI COCTABIICH MPABUIIHLHO; MTPABIIIBHO OCYIIECTBIICH MOA00p XUMHUECKUX

PEaKTHBOB M 00OPYAOBAHUS; JAHO MMOJTHOE OOBSICHEHUE U C/ICJIaHbI BBIBOIBI.

Ommemxka «4».:

IJIaH PEIISHUs COCTaBJICH PABUIIBHO; MPABHIIBHO OCYIIECTBJICH M0100p XUMHUYECKUX

PEaKTUBOB U 00OPYIOBAHUS, IIPU 3TOM JIOMYIICHO He 00Jiee ABYX HECYIIECTBEHHBIX OMMOOK B

00BSACHEHUH U BHEIBOJAX.

Ommemxka «3».:

[Tnan pemieHus: cocTaBiIeH MPAaBUIBHO; IPABUIIBHO OCYIIECTBICH MOI00pP XUMHUYECKHX
PEaKTUBOB W O0OpPYAOBaHHUS, HO JOMYIIEHA CYIICCTBCHHAS OMNOKA B OOBICHEHUU U

BBIBOJAX.

Ommemxka «2».:

JOTIYIIEeHbI 1Be (M Oojee) CyHIECTBEHHbIE OUIMOKM B IJIaHE peIieHus, B Mmoadope
XUMHYECKHUX PEaKTHBOB U 000pYIOBaHUS, B OOBSICHCHUH U BBIBOJIAX.

Ommemxa «1»:

3a/1a4a He peleHa.

Ouenka yMeHHUi peliaTh pacyeTHbIE 321241
Ommemxa «3». B TIOTHIECKOM PACCYKJICHUU U PEIICHHH HET OMTMOOK, 33a]ja4a perieHa

paIrMoHaIBHBIM CITOCOOOM.

Ommemxa «4»: B TOTUYECKOM PACCYKJECHUU H PEHICHUH HET CYIICCTBEHHBIX OINMMOOK, HO
3a/laya pelieHa HepalMoHaIbHBIM CITIOCOOOM WIIH JOIMYIIEHO He 0oJiee IBYX HECYIIEeCTBEHHBIX

OImHOOK.

Ommemxa «3»: B TOTUIECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OLIUOOK, HO IOMYIIeHA

CYIIIECTBEHHAS OMMOKAa B MATEMaTHIECKUX pacyeTax.

Ommemxa «2». AIMEIOTCS CYIIECTBEHHBIC OIIMNOKY B JTOTHYECKOM PACCYKICHUU U PEIICHUU.
Ommemka «1»: 3a7a4a He perieHa.

OneHka NMMCbMEHHBIX KOHTPOJIBHBIX PadoT
Ommemxa «3»: OTBET MOJHBIN U MPaBUIHHBINA, BO3MOXKHA HECYIIIECTBEHHAS OIINOKA.

Ommemxa «4»: OTBET HETIOIHBIN WM AOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OLITHOOK.
Ommemxa «3»: paboTa BBIITOJIHCHA HE MCHEE YeM HAITOJIOBUHY, JAOIYIIEHA OJTHA CYIIICCTBCHHAS

omInMOKa U IBe-TPH HECYIIECTBEHHBIE.

Ommemka «2»: paboTa BBITIOJHEHA MEHEE YeM HATIOJIOBUHY WJIH COJEPKUT HECKOJIBKO

CYIIIECTBEHHBIX OIIHOOK.

Ommemxka «1»: padoTa He BBIIIOIHEHA.

[Ipu oreHKe BBIOJHEHUS MHUCHbMEHHONW KOHTPOJIBHOW PabOThl HEOOXOAMMO YYHTHIBATH

TpeOoBaHUS eIUHOTO OphorpapuuecKoro pexuma.

OTMeTKa 32 UTOTOBYIO KOHTPOIJIbHYIO PaboTy KOPPEKTUPYET MPEIIIECTBYIONNE OTMETKI
3a YeTBEPTh, MOIYTOIUE, TOI.

Ounenka TecTOBBIX padoT.




TecTpl, cocTosAlME U3 MSATH BOMPOCOB MOXHO HCIONB30BATH MOCIE H3YUYEHHS KaxXIA0ro
Marepuana (ypoka). Tect u3 10—15 BompocoB HCTONB3YyeTCs ISl IEPUOANIECKOTO KOHTPOJIA.
Tect 3 20—30 BonpocoB HEOOXOIMMO HCIIOJIB30BATh [UISi UTOTOBOTO KOHTPOJIS.

[Tpu oneHMBaHUM UCIIONB3YETCS CIIEAYIOIas IIKaia: sl TeCTa U3 MSATH BOIIPOCOB

* HET OIMMOOK — OIEHKA «5»;

* O7IHa OIIMOKA - OLEHKA «4»;

* JIBE OIIMOKU — OIICHKA «3»;

* TPU OUIMOKH — OIIEHKA «2.

Hnst tecta u3 30 BOpocoB:

* 25—30 npaBUJIBHBIX OTBETOB — OLIEHKA «5;

* 19—24 npaBWIbHBIX OTBETOB — OLIEHKA «4;

* 13—18 npaBUIBHBIX OTBETOB — OLIEHKA «3»;

* MeHbIIIEe 12 MpaBUIBHBIX OTBETOB — OILICHKA «2)».

Ouenka pedepara.

Pedepar orienuBaeTcs Mo CieayrOIMNUM KPUTEPUSIM:

* coOmoeHne TpeOboBaHMi K €ro 0(pOopMIICHHIO;

* HEOOXOJUMOCTh M JIOCTATOYHOCTH IS PACKPBITUS TEMBI MPHUBEICHHOH B TeKcTe pedepara
nHpopmanuu;

* YMEHHUE 00yJaronerocsi CBOOOIHO U3JIaraTh OCHOBHBIE HJICH, OTPAKCHHEIC B pedepare;

* crIocOOHOCTh O00YyYaroUIerocsi MOHATh CYTh 33JaBacMbIX YJICHAMH aTTECTAlMOHHON KOMHCCHH
BOIIPOCOB U C(HOpMYIUPOBATH TOUHBIE OTBETHI HA HUX.

KOHTPOJIBHO-U3MEPUTEJIBHBIE MATEPUAJIbI
Kontpoabnas padora Nel «XumMu4eckue 3J1eMeHThI U BellecTBa. XHMHYECKHe PeaKIum».
Xumus 8 Knace Bapuanr 1
1) Ompenenure, Kakue SIBICHUS OTHOCITCS K PU3MYECKUM, a KaKHe- K XUMHYECKUM:
A) 3amep3anue BOAbI
B) ropenue anerona
B) ucnapenue anerona
') oOpa3zoBaHMe 3€1€HOr0 HajeTa Ha MEIHBIX MpeMeTax
J) n3MenpueHue KPUCTAIIOB caxapa
E) npoxosxaeHue Toka 1o IpoBoAaM



2)
3)
4)
5)

6)

7)

1)

2)
3)
4)
5)

6)

’K) nonyuyenue cranu u3 pysl

3) OpokeHHe cMeceid, CoepIKaIIuX caxap

Kakue nmpu3Haku nepeurciaeHHbIX XUMUYECKUX SIBICHUN Mbl MOKEM Ha0II01aTh?
W3 npuBeeHHBIX (HOPMYIT BRIMUIIATE (POPMYJIIBI IPOCTHIX BEIECTB:

Zn, HC', C|2, CaCaosg, 802, 02, 03, Zn0.

Briunciute OTHOCUTENBHBIE MOJICKYJISIPHBIE MAcCChl CIEAYIOIIUX COSAUHEHUIM:
HzSO4, H3PO4,CU(OH)2,

VkakuTe BaJCHTHOCTH 3JIEMEHTOB B COCIMHECHUIX

C&BI’Z, SOZ, ASzO5, A|283’ B&3P2’ FeO.

B kakoit Macce cepeOpa COAEPKUTCS CTOJIBKO K€ aTOMOB, CKOJIBKO UX COJICPKUTCS B
19,7 r 3omnota?

PaccraBbTe K03 HUIMEHTHI, TPeoOpPa30BaB CXEMbI B YPABHCHHSI PEaAKITUH:

FeO + CO —Fe+COs Na+NH3; —NaNH,+H,
Na+H,O —NaOH+H,

Kakyro Maccy Meau Haio B3sITh, yTOOBI mostyduTh 16 T okcuma meau (I1)? Kakas macca
KHCJIOPOJIa TOTPEOyeTC sl JIsl TOW peaKiuu?

KonTpoabnas pa6ora Nel «XuMuueckne 3j1eMeHThI U BellleCTBA. XUMHYECKHUE
peakumumn».

Bapuanr 2.

Ornpenenure, Kakue sSBICHUS OTHOCATCS K (PU3NYECKUM, a KaKHue- K XUMUYECKHUM:
A) cBeueHUE HUTHU B JIaMII€ HaKaJIUBaHUS

b) rHreHne NuIeBbIX MPOIYKTOB

B) oOpazoBanue Tymana

I') uamenenue GopMbl U3IETHS U3 TIACTUIIMHA, €CITU €r0 MTh B pyKax

/1) ropeHue npupogHOro rasa

E) kunenue BojbI

K) pxaBnenue xenesza

3) nuddy3us

Kakue npu3Haku MepeurcICHHBIX XUMUYECKHUX SBJICHHA MBI MOXKEM Ha0JFO1aTh?
W3 npuBeaeHHBIX (OPMYIT BHITUIINUTE (DOPMYIIBI CIIOKHBIX BELIECTB:

NaCI, K,C0O3,0,, MgO, Cu, Sg, F8203, FeSO,, K, N&zSiO&

Bbluncnure OTHOCUTENbHBIE MOJIEKYJIIPHBIE MAacChl CIAEAYIOIMNX COSTUHEHUI:
Fe (NO3)3, Fe, (804)3, Ba3(PO4)2,

VkakuTe BaJCHTHOCTH 3JIEMEHTOB B COCAUHCHUSIX

NazN, P>Os, BaC|2, Mgng, PbOzy PbO,

B kakoil Macce BOJBI COAEPKUTCS CTOJBKO K€ MOJIEKYN BOJABI, CKOJIBKO MOJIEKYII
conepxwurcs B 4,4 T yriekucioro raza (COy)?

PaccraBpTe K03 PuIHeHTHI, TPe0Opa30BaB CXEMbI B YPaBHEHUS PEAKIIUH:
H,O0+K— H,+ KOH

CaO+ H,0—Ca(0OH);

Fe+ H,O—Fe304+H;



7) Kakyro maccy jkene3a Hao B3Thb, 4TOOBI MOMy4YnuTh 1161 x)ene3noit okanuusl (Fe304)?
Kaxkas Mmacca kucinoposa 6yer n3pacxo0Bana B 3TOH peakiuu?



Konrtpoabsnas pab6ora Ne2 «Bemecrsa. I'a3pn
Bapuanrt 1
1) PaccumraiiTe Maccy COINM M MacCy BOJABI, KOTOpbIE MOTPEOYIOTCS JUIs
npurorosieHus 150 r 5% pactBopa conu.
2) Omnpenenute Maccy 5 Mo CO»
3) Kakoii 00beM IIpy HOPMATIBHBIX YCIOBUAX 3aMMYT:
a) 0,25 moms a3zoTa
b) 0,14 r a3ora
4) Hamummte ypaBHeHUs peakuuii ropenus marHuaMg, yrinsC, sxemesza (111) Fe,
merana (CHy). [MoamuimmTe Ha3BaHUS IPOIYKTOB PEAKIIUH.
5) IlpuBenurte mpuMepbl cMeceil.

Bapuant 2
1) PaccumTaiiTe Maccy COJIM M MacCy BOJBI, KOTOpble MOTPEOyrOTCS UIs
npurorosieHus 50 r 2% pactBopa conu.
2) Omnpeaenute KonmmuecTBo Bemiectsa 3,2r SO,
3) Kakoii 00beM Nnpr HOPMAIBHBIX YCIOBUSX 3AiMYT:
a) 0,75 moub xJ10pa
b) 0,71 r xsopa
4) Hanummte ypaBHenus peakuuii ropenus amoMuHusAl, cepsr (VI) S, memuCu,
npomnana (C3Hg). [Toanummre Ha3BaHUS MPOJTYKTOB PEAKIIUU.
5) Yro Takoe BO3ayx?



1)

2)
3)

4)

1)

2)
3)

4)

Kontpoabsnas padora Ne3 OcHOBHBIE KJIACCHl HEOPTaHUYECKUX COCAMHEHUHN
Bapuanrt 1
Hanummre ypaBHEHHS BCEX BO3MOXHBIX PEAKIIUN MEXTY CICAYIONIMMH BEUICCTBAMH:
okcun OapusBaO, okcum cepel  (IV)SO,, ruapokcun uarpusNaOH, aszornas
kucioraHNO3.
Hanumure ypaBHeHUs peaklMii, ¢ TOMOIIBIO KOTOPBIX MOXKHO OCYIIECTBUTH LIEMOUYKY
npepariiennii BemecTs: Cu—>CuCl,~> Cu(OH),>CuO
B Tpex ckisHkax 0€3 3TUKETOK HaXOJSATCS PAacTBOPHI TMAPOKCUAA HATPUS U COJISIHOM
kucnoThl. Kak pacro3HaTth 1aHHBIC BelecTBa?
Brruncnute o6bem Bogoposa (H.y.), 00pa3yromierocsi npu B3auMoeHCTBUM 48 T MarHus
C PaCTBOPOM CEPHOM KUCIOTBHI.

Bapuant 2

Hanummre ypaBHEHHS BCEX BO3MOXKHBIX PEAKIUH MEXIY CICIYIOIIMMH BEIIECTBAMU:
nutpatr OapusiBa(NOs),, ruapokcun HatpusNaOH, cymbdar menu(ll)CuSO,, consHas
kucioraHCI.

Hanummre ypaBHEHUs peakIuii, ¢ TTOMOIIBIO KOTOPHIX MOXKHO OCYIIECTBUTH IICTIOYKY
npespamnieauii Berects:H,>HCI->FeCl,~>MgCl,

B Tpex ckisHKax 0e3 dTUKETOK HaXOMSTCS PAacTBOPBI CEPHON KHCIOTHI M THAPOKCHIA
kanus. Kak pacrio3Harb JaHHbIC BEIIECCTB?

Boruncnute Maccy ruapokcuja Kajids, oOpa3oBaBIIErocsl NMpu B3aumojeicTsuu 3,9 r
KaJIus C BOJOMU.



KonTtpouabnasi paGora Ned

Bapuanrt 1

1)

2)

3)

4)

Jlaiite KpaTKyr0 XapakTEpUCTUKY »djemeHTa cepbl. llosoxkeHue B nepuoauyeckon
CUCTEME; AJIEKTPOHHAasi KOH(UTypalisi aTOMOB; BaJCHTHbIE BO3MOKHOCTH, BO3MOYKHbBIE
CTENEHU OKHUCIJIEHUs (C MPUMEpPAMM BELIECTB); BBICIIMI OKCHUJ, €r0 XapaKTep; BBICIIMM
TUAPOKCHJL, €r0 XapaKTep; BOJLOPOJIHOE COCIUHEHHUS.

JHanbl crneayromume Bemiecta: Gprop, Gropua varpus, Gropua kuciopoma(ll). Hamummre
(bopMyJIbI 3TUX BEIIECTB U ONPEAETUTE TUIl XUMHUUECKOH cBsi3u. COCTaBbTE 3JIEKTPOHHBIE
(bopMyIIBI U TAHHBIX BEIIECTB.

3aKOHUYUTE YpaBHEHHUS PEaKIIMii, COCTaBbTE CXEMbI JIEKTPOHHOTO OajaHca U paccTaBbTe
K03 PHULIMEHTHI B ypaBHEHUSIX:

P+0O,=...

Li+No=...

Zn+ Fez(SO4)3:. ..

[IpeoOpa3zyiiTe JaHHBIE CXEMbl B YPaBHEHHUS PEaKIIMii, COCTaBbTE CXEMBbI 3JIEKTPOHHOTO
Oananca:

NH3+0O, —Ny: H,O

Cu+HNOj3(pa36.) —»Cu(NO3),+NO1+ H,0

BapuanT 2

1)

2)

3)

4)

Jlaiite kpaTKyro XapakTepuCTUKY 3iemeHTa (ocdopa. [lonoxenue B nepuoanyueckoi
CUCTEME; AJIEKTPOHHAsi KOH(UTypalysl aTOMOB; BaJCHTHBIE BO3MOXXHOCTH; BO3MOKHBIE
CTENEHU OKHUCJICHHS (C MpUMEpPaMH BEIECTB); BBICIIMN OKCHJI, €T0 XapaKTep; BBHICIIUN
TUAPOKCHJI, €r0 XapaKTep; BOJAOPOJIHOE COCTUHEHHUS.

Janbpl crnepyrompe BELIECTBA: XJIOp, XJIOpUI Kanmus,  XJjopoBogopoxa. Hanummure
(bOpMyIIbI 3TUX BEIIECTB U ONPEAETUTE TUIl XUMHUECKOH cBsizu. COCTaBbTE 3JIEKTPOHHbBIE
(hOopMyJIBI 7151 JAHHBIX BEIIECTB.

3aKOHUYUTE YpaBHEHHUS PEaKIIMii, COCTaBbTE CXEMbI 2JIEKTPOHHOTO OanaHca M paccTaBbTe
KOA((UIIMEHTHI B yPaBHEHUSX:

Al+Cl,=. ..

Li+Ho=...

Ho+Fe,Os=...

[IpeoOpa3zyiiTe TaHHBIE CXEMBbI B YPaBHEHUsSI PEAKIIUA, COCTABHTE CXEMBbI JIEKTPOHHOTO
Oananca:

NH3+0O, -NO-+H-,0

Zn+H,S0O4(kon11.) — ZNSO4+H,S+ HL0.



Hrorosasi koHTpOJIbHaAsI paboTa 8 KJiacce
Bapuanrl
Yactp 1 (BbIOepuTe 0JMH BEPHBbIH OTBET U3 YeThIpPeX MPeA10:KeHHbIX)
Al B aTrome XMMHUYECKOTO 2JIEMEHTa, PAaCIOJIOKEHHOTO B 2 epuoje, 4A rpynme, ooiiee
YHUCIO 3eKTpoHoB paBuo 1) 3, 2)8.,3) 15, 4)6
A2 B xakoM psily 3JIEMEHTOB YCHUIIMBAIOTCSI METAUIMYECKUE CBOMCTBA?
1) Ba—>Mg—Ca, 2)Ge—Si—C, 3)Li—Na—K, 4)C---N—-O.
A3 Kosanentayio noasipuyio cs3b umeer 1) No. 2) O3, 3)NapS, 4)H,S.
A4 CBo10 BBICIIIYIO CTETIEHb OKUCIICHUS a30T MPOSBISET B COSTMHECHUU
1) NO, 2)NaNO,, 3)NH3;, 4) HNO;3,
AS. B kakoMm psiay pacrioynokKeHbl CII0KHbIE BElllecTBa?
1) 02, Al, N, 3) HNO3, CaO, PHj;
2) Mg, Fe, H,O 4) Si, P4, Fe,03
A6 Kakoe ypaBHEHHE COOTBETCTBYET pEeaKIMU 3aMEIICHUS?
1) MgO + CO,—MgCOs3, 2) FeCl3 + 3NaOH—3NaCl + Fe(OH)3
3) 2Nal + Br,—2NaBr + I, 4) 2AgBr— 2Ag + Br;
A7.BepHbl 111 clieyIolne CYyKICHHUs O MpaBuiax padboThl B XUMHUYECKO 1aboparopun?
A.Ilpu HarpeBaHUU KHUAKOCTEH MPOOUPKY C PACTBOPOM CIIEIYET Jep>KaTh CTPOTO
BEPTUKAIIBHO.
b).B naboparopuu 3ampernieHo TporaTh BEIIECTBA PYKAMHU.
1).Bepno Tonpko A 2).Bepno Tonpko b
3).Bepunl 00a cyxaenus. 4).00a cyx1eHUs HEBEPHBI.
A8 K XUMHYECKUM SIBICHUSM OTHOCHUTCS

1 )mmaBnenue napaduHa 2)ropeHue OeH3MHA
3)oOpa3oBaHue UHES 4) 3acaxapuBaHH€ BapEHbs
A9. Oxcun docdopa(V) pearupyer ¢

1) Hatpuewm, 2) okcuyom cepoi(1V)

3) CepHOI KUCITOTOH  4) TMAPOKCHUIOM HATPHS
A 10. Ha xaxoii tuarpamme pacripesieJIeHie MacCOBBIX J0JI€H 3JIEMEHTOB COOTBETCTBYET KO-
JIMYECTBEHHOMY COCTaBY HUTpaTa Kajius?

B1. YcraHoBUTE COOTBETCTBUE:

A. Ca(NOg), 1.Kucnora

Bb. H3PO, 2.0cHoBanue
B,Cu(OH), 3. KucaoTHBINH OKCHT
F.P205 4.Conb

B 2. [1pu BeINOJIHEHNH 33JJaHUS U3 TIPEJIOKEHHOTO TIEPEeyYHs OTBETOB BBIOEPUTE J1BA
NPaBUIBHBIX U 3AIUIINTE IUQPHI ITOJT KOTOPEIMH OHH YKa3aHbI

B A rpynne npu yBeJW4eHUHN MOPSIKOBOTO HOMEPA JIEMEHTa BO3pacTaeT

1) BBICIIAsI CTETIEHb OKHUCIICHUS

2) panuyc aroma

3) BaJICHTHOCTB DJIEMEHTA B BOJIOPOTHOM COCIMHEHUHT

4) ynciI0 3aN0THEHHBIX 3JIEKTPOHAMHU YHEPreTHUECKUX YPOBHEH

5) 97EeKTPOOTPUTIATETLHOCTH dJIEMEHTA

Yacrtb2.(0aitme pazeepuymutii omeem)



C1. Ucnonb3ys METOJT SNIEKTPOHHOTO OanaHca, COCTaBbTEe YpaBHEHHE PEAKIIUU
KCIO; + S — SO, + KCI
Onpenenure OKUCIUTEIb U BOCCTAHOBUTENb.
C2. Beruuciante 06beM KHCI0pO/1a, KOTOPBINA NOTpeOyeTcs Ui MOIYyYeHUN OKCUAA KaJbIIHs
maccoi 112r.
HNTorosasi KOHTpoIbLHAA padoTa B 8 Kiacce
Bapuanr 2

Yacmo 1 (évibepume 00un 8epHulil Omeem u3 uemulpex NnpPeod0HceHHbIX)
A1l B atomax 6poma u fioga oO1iee 4nuciio 3JeKTPOHOB COOTBETCTBEHHO PaBHO
1)45u74, 2)80wu 127, 3)53u35, 4)35us53.
A2 B KakoM psJly 3JI€EMEHTOB YCUJIMBAIOTCS HEMETAIIIMUYECKHUE CBOICTBA?
1) Ba—>Mg—Ca, 2)Ge—Si—C, 3)Li—Na—K, 4)0—-N—-C.
A3 KoBaneHnTHyio HenmoJasipuyo cBsizb umeer 1) Sg 2) SO;, 3)K.S, 4)H,S.
A4 CBo10 HU3LIYIO CTENEHb OKUCIICHUS a30T MPOSIBIIAET B COCTUHEHUHT

1) NO, 2)NaNO,, 3)NHs;, 4) HNO3,
AS. B xakoMm psiry pacriosioKeHbl IPOCThIE BellecTBa?
1) CL,, Al, Oy 3) HNOs;, CaO, PH3

2) A|203, Fe, H,O 4) SI, Pg, Fe203
A6 Kakoe ypaBHEHHE COOTBETCTBYET PEaKLUU COCTUHEHUS ?
1) CaO + CO,—CaCOs, 2) CuCly+ 2NaOH—2NaCl + Cu(OH);

3) 2Nal + Cl,—»2NaCl+1,  4) 2AgBr— 2Ag+ Br;
A7.BepHbI 1 CYXJI€HUA O MpaBuiIax paboThl CO CIUPTOBKOM:
A. JInst 6oee 3¢ (heKTHBHOTO HArpeBaHUS MTPOOUPKH C KHUIKOCTHIO, €€ BHOCAT B
HEHTPaJIbHYIO YacTh IJIAMEHH CIIUPTOBKH.
B. st mpekpalieHus TOPSHHsI CIIUPTOBKY CIIEAYET 3ayTh €€ TOPSIITUH QUTHIIb.
1).Bepnsl Tonpko A.  2) Bepusl Tonbko b. 3).Bepubl 00a cyxnenus. 4).00a cyKaeHus

HEBEPHBI.
A8 K (dusnyeckum siBICHUSM OTHOCHUTCS

1) ropenuie Maraus 2)cKHCcaHKue MOJIOKA

3)pxaBiieHue xKene3a 4) 3aBopaurBaHuE AJTIOMUHHUEBOM ITPOBOJIOKH B
CTHpalb

A9 C pacTBOpOM rHApPOKCUIA HATPHUS pearupyer

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

A 10.Ha xakoii nuarpaMMe paclpeaesieHue MacCOBBIX JOJIEN 2JIEMEHTOB COOTBETCTBYET KO-
JIMYECTBEHHOMY cocTaBy cylnb(ara xeneza(ll)?

B1.YcranoBure cooTBETCTBUE

A.NaOH 1.Conb

b.MqCl, 2.0OCHOBHOI1 OKCH]
B.BaO 3.0cHOoBaHHE

I.CO, 4. KHUCIOTHBII OKCHL.

B 2. [1pu BeINONIHEHUH 33JJaHUS U3 TIPEJIOKEHHOTO TIEPEeyuHs OTBETOB BBIOEPUTE J1BA
MPAaBWIbHBIX U 3aMUIINTE HUPHI O] KOTOPHIMU OHU YKa3aHBI
OOumM JuIss MarHuii U cepbl SIBISETCS

1. NmeroT oaMHAKOBOE YKCIO MPOTOHOB



SAREI A

Haxopsrcs B TpeTbeM nepuoae

NMeroT oquHaKkoBOE YMCIIO SHEPreTUUYECKUX YPOBHEN

OO6pa3ytot BeIcIIe OKCHBI ¢ hopmynoi D03

SIBISIOTCS HEMeTalaMu

Yacme 2(0aiime pazeepuymulii omeem)

C1 HUcnonb3ys METOJ 3JIEKTPOHHOTO OanaHca, paccTaBUTh KO3 (UIMEHTH B ypaBHEHUU
peaknuu HCI + MnO, —-MnClI, + Cl, + H,0.

Onpenenutb OKUCIUTENb U BOCCTAHOBUTEIIb.

C2 .Kakyro Maccy meau Hao B35Th, YTOO nosiyuuth 160r. okcuaa meau 2.



OTBeThI:

Al A2 A3 A4 A5 A6 A7 A8 A9 Al0
Bl 4 3 4 4 3 3 4 2 4 1
B2 4 2 1 3 2 4 4 3 3 4
Bapuanrt 1 Bapuanr 2

B1 4123 3124
B2 24 13
C1(B1) 2K'CI +3S° -----38%+4072, +2K*CI

S —4e - BOCCTQHOBHT

s+ enb

CI™ + 6e ---- OKHUCITUTEIh

CI
C1(B2) 4H'CI" +Mn**0,? ----- Mn*?Cl, +CI,® +2H,"0™

2CI™- 2¢---CI% BOCCTAaHOBUTE
b
.‘ Mn** + 2e---Mn*? OKHUCJIUTEIh

C2 (B1)-224n
C2(B2) — 64r.
OuenuBanmne padboThbl.
3a BepHbIii oTBeT B yacTH A 1-10 — 1 6amn
3a BepHblii oTBeT B yacTu A-10 — 2 6aa, npu 1 ommoOke -106amn
Hroro makcumansHO 14 Gayios
Kpurtepun ouennBanus C1:
OmnpeneneHbl CTENIEHN OKUCIIEHUS U cocTaBieH Oananc — 1 6an;
BricTaBnenbl k03 PHUIMEHTHI B UCXO/IHOE ypaBHEeHHE — 1 Oa,
OrnpesiesieHbl OKUCIUTENh U BOCCTAaHOBUTENb — 1 Gam (Bcero 3 6aia)
Kpurepun onenuBanus C2:
CocraBieHo ypaBHeHUE peakiuu — 1 Oan;
PaccunTanpl Macca M KOJIMYECTBO BEIIECTBA POAYKTA peakuu — 1 Oa;
Omnpenenena macca (MU 00bEM) UCXOIHOTO BemecTBa — 1 Gamn (Bcero 3 6anna)
Htoro makcumansHo — 20 6amioB
[IIkana nepecyera NePBUYHBIX OAIJIOB B OTMETKY
OO6muit 6amn 0-7 8-14 15-18 19-20

OTMmeTKa 2 3 4










