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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIIUU MPENnoAaBaHus y4eOHOTro npeaMera « XUMHUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM Na€T MNPEJCTaBICHUE O LENsAX, OOIlEeH cTpaTeruu
oOy4yeHusi, BOCIUTAHUS M PA3BUTUI OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yYCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS] XUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4€OHOro mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yapTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed U3y4eHHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATeTbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OpPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUM O MaTepPUAILHOM €IUHCTBE MHPA, BAKHYIO
pOoJib UTparOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, TPOOJIEM 31paBOOXPaHEHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOM y4yeOHOW  JIeSTEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LETTOCTHOTO B3IJIsIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IlIET0 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPTraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaepkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
IIOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuognueckoro 3akona J[. I. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBleHUd 00 AIEKTPOJUTHYECKOM UCCOLMAlMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHUYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPHUBJICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyXKalolmuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 000OIIEHU MHMPOBO33PEHUECKOT0 XapakTepa, f3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM TMpaBWJ 0OE€30MacHOTO OOpallleHusi C BEIEeCTBAMH B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYeCKOe MpUOOIIeHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeTOoJaM MO3HaHMs, (POPMUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIOBH, CIOCOOCTBYIOIMX MPUOOPETEHUIO O0YHAIOITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEpPCaIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JI€ATEIbHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHATBHOM M  €CTECTBEHHO-HAY4YHOH
TPaMOTHOCTH, B TOM UYHCJIE€ YMEHHUHA OOBICHATH W OLEHUBATH SIBJICHUS
OKpY’KaoIlIero MHpa, WCIMOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPH H3yYECHUH
XUMHM, TPUMEHATh UX MpPU pEHIeHUH NpoOsieM B IOBCEIHEBHOW >KU3HU H
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd T'yMaHUCTHUYECKUX OTHOLIEHU,
NOHMMAaHUSA LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHUS CBOETO 3710POBbsI U OKPYKAIOIIEH MPUPOAHON CPEbl;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGWMISI U HAMPABICHHOCTH JATBHEUIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX JMJIi HU3YYEHHUS XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B JKM3HU YEJIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTojax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust CMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIEeMEHTbl. CHUMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyia. BajJeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BenlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcuUTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 40JII XUMHYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

PuU3NYECKUE U XUMHUUYECKUE SBICHUS. XMUMHUECKasd pPEakus U €€ MPU3HAKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKHE ypaBHeHMs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM 00OPYAOBaHUEM, W3YUEHUE U OIMHCAHUE
¢bu3nYecKkux CBOWCTB OOpa3lloOB HEOPraHMYECKUX BEIIECTB, HAOJIOJACHUE
¢busnueckux (IJaBJIEHUE BOCKA, TasHUE JbJA, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJBI) U XMMHUYECKUX (TOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIOTOMN) SIBJICHUM, HAOIIOACHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioxKEHUE TUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMOJEUCTBHE kele3a ¢ pacTBopoM conu meau (1),
U3Y4YCHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIBI0 MAarHuTa, (PuIbTpoBaHUE,
BBITIAPUBAHUE, AUCTHLIAIUA, XpoMaTorpadusi, MPOBEACHNE OYNCTKH MMOBAPEHHOMN
COJIM, HAONIOJIGCHWE W  ONHCaHuE  Pe3yJIbTAaTOB  MPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWs MAacChl, CO3/JaHHE MOJeNed MOJIEKY
(IIapoCTEepKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BelecTBO. Haxoxjenue kuciopona B Mpupojae, (U3NUEeCKue M XHUMHYECKHE
cBoiictBa (peakuuu TopeHusi). Oxcunabl. [lpumenenue xucnopoga. CrnocoObl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pEaKIUU. TOIUIMBO: yroib U METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHUE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepilieHHbIE ¥ HEHACBIIMIEHHBIE PAcTBOPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZI€ U B JKU3HU 4elioBeka. KpyroBopor Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatrypa oxcujoB. dusnueckue M XUMHUUYECKHUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

I'eHeTnueckas CBsA3b MEXKY KJIaCCaMU HEOPIraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECIICHHUE CONECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABaHWE M HU3YyUYCHHE CBOMCTB KHUCJIOpOJa, HAOI0ICHUE
B3aUMOJCHUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAKOMJIEHWE C oOpa3llaMu OKCHUIIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpojia (TOpeHHe), B3auMojaeiicTBue Bojopoaa ¢ okcugaom menu (II)
(BO3MOKHO HCITIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHHE OOpa3Il0B BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BELIECTBA, B3aWUMOJCHCTBUE BOABI C METAJUIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BAaHUE BUJICOMATEPHANIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumojeicTBua okcuga meau (II) ¢ pacTBOpoM CEpHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpan3aliH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/lad N0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHX
COCTMHEHUI.

IHepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MenaeneeBa. CtpoeHne aTroMoB. XUMHYECKAs CBS3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsitHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(OTepHbIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnommueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JIUHHONEpuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. OU3NYECKUI CMBICH MOPSAJKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. U. MenneneeBa. XapakTepUCTHKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero noyoxxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

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

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl OkucIeHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHUs, COCAMHEHUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YEpPe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMU JUISl OTACJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, THIores3a, Teopusl,
3aKOH, aHalW3, CHHTE3, KilaccuduKamus, MePUOIUIHOCTh, HAOJIOIEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

dusuka: Marepusi, aTroMm, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJa, AJEKTPUYECKUN 3apsil, BEUIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIUYUHBI, CTUHHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['ecorpadus: armocdepa, rtuapochepa, MHUHEpadbl, TOPHBIE IOPOIHI,
TIOJIE3HBIE MUCKOITAEMBIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonnueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XUMHYECKMX JJIEMEHTOB TEPBBIX TPEX IEPUOJIOB, Kallus, KalblUs W HX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BemiecTBa: BHUJIbl XUMHYECKOW CBSA3U. TUMBI KPUCTALIMYECKHUX
PeIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTALIUYECKONW PEIIETKUA U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUM, TeHETUYECKasl CBsA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukaiys XuMUIECKUX PEaKIui 10 Pa3IMYHbIM MMpU3HaKaM (110 YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TeroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMUYeckoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 XuMruyeckoM paBHOBecuU. DaKTOPHI,
BIIUSIONIME Ha CKOPOCTh XHUMHUYECKOM pEaKIUMd M TOJOKEHHUE XUMHYECKOTO
paBHOBECHSL.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIMH,  JJICKTPOHHBIM  OaaHc
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHOM peaKkuum. CocraBieHue ypaBHEHU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMi C  HKCHOJb30BAHUEM  METOjIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakruun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpallI€HHbIE HMOHHBIE YypaBHEHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBaHMM W COJIGM B CBET€ TMPEJACTABICHUNH 00 3IIEKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O TMapOIU3E CONEH.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHUS PA3JIUYHBIX (DAKTOPOB, HCCIECNOBAHUE DJICKTPOIPOBOJIHOCTU
pacTBOPOB BEHIECTB, IMpOLECCa TUCCOIMAIMU KHUCIOT, IIEJIOYEed U COJIeH
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Ta3a, o0Opa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacTiO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkMid Ha HOHBI, pelIeHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJuibl 1 X COeIMHEHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIEHiCTBHE C METaUIaMU, HEMEeTa/UlaMH, IIeJIo4aMH). XJIOPOBOIOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BakHeWIlHne XJIOpUIbl U HX
HaXOXJICHUE B MIPUPOJIE.

O6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHune u (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHYECKHE U
XUMHUUYECKue CBOMCTBA. OKCHABI CEpbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3WUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuyeckue). XHWMHUUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEeaKlMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmast xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkrue u XMMHUYECKHUE CBOMCTBA, OMy4yeHHe U npuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XMMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakilus Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3UYECKUE U XHUMHYECKUE
CBOMicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clelu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPY Kalollel Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3/AyXa, MHOYBbI U BoOJM0EMOB). docdop,
aJoTpornHbele Monupukanuu ¢docdopa, uzNUECKUe U XUMUYECKUE CBOMCTBA.
Oxcup docdopa (V) u dochopHas kuciaora, Pu3MIeCKue U XUMHUIECKUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OOmast xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIPOCTPAaHEHUE B TNPUPOJE, (PU3UUECKHE U XUMUYECKHE
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
bu3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpoOJeMbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao0albHOrO TOTEIUVICHUS KJIMMaTa, MapHUKOBBIMA
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUEeCKHe U XMMHUYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasbHbIE MOHATHSA 00 OPraHMYECKUX BEIIECTBAX KAK O COETUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTh),
NPOAYKThl WX mepepaloTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KHMpax, OeKax, yriieBojax — U ux
poJiM B JKH3HM UEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, IOJYyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoje. OOmive mnpeactaBieHus 00
okcusie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIOJIb30BAHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeillue cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOJCHHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawimue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajoreHOB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpazuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIMBaHUs caxapa IMoj JAeUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHHUE XUMHYECKHUX CBOMCTB
pa30aBIE€HHOIN CEPHOM KUCIOTHI, MPOBEJECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WOH W HAOJIOJIeHWEe TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOMCTB aMMMakKa, MPOBEIACHUE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uOH U M3YyUYECHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOICMCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK anmMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCcOpOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOTra3a, MoJydyeHHe, coOMpaHue, pacrlo3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MNPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJIUMKATHOM TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o TeMe «BakHelnme HeMeTaJuIbl 1 UX COEINHEHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TnonoxeHus B llepmogmyeckor cucrteMe xumudeckux daemeHTtoB J[. N.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtaymyeckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKUH  pAl
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
CIoCcOOBI TIONTy4eHHUs MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CraBbl (CTallb, YYTYH, JIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B llepuoanyeckon cucreme XMMHYECKHUX
sanementoB /. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXxOXJICHUE B MPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUJIbI U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKHE U XUMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, cTpoeHHE artoma, HaxoxiaeHue B mpupoae. dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpOEHHE aToMa, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCUIBI U cosn kene3a (1) u xxenesa
(IIT), ux cocra, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UUYECKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
HCIIOJIB30BaHNE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMA HAa WOHBI: MarHus, KaJIbLMs, aIIOMUHUSA, [IUHKA, JKEJe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH WOHAaMU HATpusi, KaJlus U Kajiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TMAPOKCHAA aJTFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEHICHUE YKCTIEPUMEHTAbHBIX 3a71a4 10 TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHMHUA ¥ OKpPY:KaoUias cpeaa

BemecTtsa u Marepuasnbl B IOBCEIHEBHOM KHU3HM YEJIOBEKA. be3omacHoe
MCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBas momoins npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYysKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHnn 3K0JIOTHYECKUX
npooem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTtepuanoB (CTEKJO, CIJIaBbl METAJUIOB, MOJIMMEPHBIS
MaTepualbl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, O3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, pACTBOPUMOCTH, KPUCTAIUTMYECKAs
pemérka, CruiaBbl, (pU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocuHres, npixaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOILJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, IPUHSTBIMU B
oOIIIECTBE TMpaBUJIaMU U HOPMaMHU IMOBEJEHUS M CIHOCOOCTBYIOT MpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUM H
pacIIMpPEHUE OMbITA IEITEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIEAUI0, NMOHWMAaHUS 3HAYEHHUS XMMHYECKOM HAyKH B KA3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHHUSIX U OTKPBITUAX MHPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4eOHOM JeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHON KapTHHBI MHUpa, NpPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYyJIbTYpPhl, B TOM YHCJIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHOU KU3HH;

S) TpyA0BOro BOCIIUTAHUS:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO MTpodeccuil U Tpyia pa3iudHoro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIemHoM npo¢eCcCUOHAIbHON IEATEIbHOCTH U Pa3BUTH HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeIE;

6) PK0JIOTHYECKOr0 BOCIUTAHMS:

HKOJIOTUYECKU 1I€JIECO00pa3HOE OTHOIIEHHWE K MPUPOJIe KaK HCTOYHHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIECTBOBAHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(buU3MYEeCKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOIECHUS
npaBui 0€30MMACHOTO MOBECHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  9KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B IO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATbHI

B cocraBe MeranpeaMETHBIX pe3ylbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (GOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISATh UX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSMH), UCIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Yy4YCHWS,
CTPOUTH JIOTUYECKHUE pacCykaeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BRIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUM,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

NPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHPOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOIB30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONU JEATEIbHOCTH MUH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHUKATHBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eHCTBHS:

YMEHUSl 3a/laBaTh BOMPOCHI (B XO0J€ Jauajora W (WIM) AUCKYCCHUH) IO
CyLIECTBY  OOCYXJaeMOd  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI MPEJI0KEHHOM 3a1auH;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALHUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOTo OIbITa,
nabopaTopHOI pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harbonee 3ppeKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMKCS Hay4yHbIE€ 3HAHUS, YMEHHUS M CIOCOOBI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiiacce npeiMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpPHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEHEHb
OKHCJICHUS, XUMHUYECKasl peaKuus, KiacCUuPUKAIMs peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiin,
AIpO aTOMa, HJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PAIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJsSIpHAs KOBAJICHTHAs CBSA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(MporieHTHAsI KOHIIEHTpAI|sl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJIMKY JJISI COCTaBJICHUS (PopMys
BEIIECCTB U YPABHEHUN XMUMUUYECKUX PEAKIINM;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpeiBaThb cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHHUS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh IMOHATHUS «TJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibsie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMmudeckux diaemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 001Iee YuCIIO dJIEKTPOHOB
U PaCTIpPEICIICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTEepPH30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEITeIbHOCTH — aHaJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kilaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — ISl M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAONIOJACHWE, W3MEPCHHEe, MOJICIUPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICJEHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH M KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(;takmyc, dheHondTanenH, METUIOPAHXK U IPYyTHe).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, aHHWOH, NPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUIECKasi CBs3b, TEIUIOBOU ekt
peakuuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBecHUE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAaHOBJICHHE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTaJuInuecKas), KpHUCTALIMYecKas pemi€Tka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJII COCTaBJCHHUS (HOpMYT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY CO€IMHEHUN 1o ¢dopmyaM, BHI XUMUYECKON
CBs3M (KOBAJCHTHAsl, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpeiBath cMbica llepuommueckoro 3akona JI. W. Menaeneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATH W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)y U «modoyHas
noarpynmna (b-rpynma)», manbie u OonblMe MEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpefielieHue HX MO0 DJJIGKTPOHHBIM CJO0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUI B
npeaenax MajiblX NEPUOIOB M TIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HECOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTENEHEH OKUCICHHS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIECTB, TMOJTBEPXKIAs OMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHM;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEUN U COJICH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
POTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO Y MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITUH;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYy/IOBaHMEM, a TaKXKe IMpaBuiia OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O W COOMPAHUIO
ra3o000pa3HbIX BEUIESCTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOIIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OPOMUJI-,
uonu-, kKapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHU]I-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON NEATEbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBSI3€H — I WU3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peajbHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
XuMus — BakHas 00J1acThb
11 ©CTECTBO3HAHUS U 5 ) bubnuorexa [{OK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMudeckue 15 | bu6nunorexa LIOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
’ 00 okcugax https://m.edsoo.ru/7f41837¢
29 Bonopoa. ITonstue o kucinorax g | bubnmnoreka [HOK
' U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuorexa [IOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCChI
24 1 1 1 bubmuorexa [{OK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pasnen 3. [lepunoanueckuii 3axkon u llepuoauyeckas cucrema xumudecknx 3j1eMmeHToB /I. U. MenaeneeBa. CTpoeHue aTOMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUYECKUX 3JieMeHTOB [[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUN

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYecCKHe peaKIIuu
11 [ToBTOpEeHue U yriaydlieHne 3HaHui 5 | bubnuoreka [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 | bubmuoreka [IOK
’ aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 bubamorera LOK
’ PYTHEL L-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
' ¢ PYIIIBL FTJIEpOs https://m.edsoo.ru/7f41a636
KPEMHHUH U UX COETUHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
3.1 Obmpae cBoHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 bubmmorexa LIOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https:/m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcebl
| [Ipenmer xumuu. Poiap XuMuu B 5KU3HU | bu6mmoreka [IOK
yeJioBeka. Telia 1 BemecTBa https://m.edsoo.ru/ff0d210c
2 IlonsiTe 0 MeTO1aX MO3HAHUS B XUMUU 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U TIPUEMBI | bubnuotexa [JOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UucTteie BemecTBa U cMech. CIocoObl | bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
A . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
bubmuoreka [JOK
6 A 1
TOMBLH MOJICKYIBT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUUYECKHE PJIEMEHTBI. 3HAKU | bu6mmorexa [IOK
(CMMBOJIBI) XHMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U crOXKHBIE BEIIECTBA 1 bubmorexa HOK
p H https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

10 X eckas ¢o a. BanenTtHoc
M A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKHUX 3JIEMEHTOB
1 OTtHOCuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNnbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
DJIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMUMUYECKUE SBICHUS. bubnuorexa [JOK
XumMmuyeckas peakiys https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnmnoreka [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koamuecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSM XUMUYECKUX bubmmorexa [OK
. yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUuecKkux peakiuii
18 (coenuHeHUs, pa3I0KEHUs bubmmorera [TOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bubmuoreka [JOK
19 sHukIoneauct. O000mEeHne 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIs 3HAHUH
20 KonrtponsHas padora Nel o reme bubmuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKIIUM https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e




IIpOCTOC BEIIECCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [JOK
posa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObl osTy4eHHst KUCIOPOaa B
23 nabopaTtopuu ZILIH OMLIIJ_UIGHI:;{OCTI/I bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHnne kucnopoaa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peakuuu, IOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIAIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3ar $I3H€I§I/qul)303 . a, CII0COOBI iro bubmmorexa LHOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
ITpakTuyeckas padora Ne 3 o Teme
26 «[lony4yenue u coOupanue KHCIOpoa bubmmorexa [OK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BelecTso. Haxoxxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)8 dusnyueckre 1 XUMUIECKHE CBOMCTBA bubnmoreka [JOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 ITo € 0 KHCJIOTaxX " CO
TUITHE © ICHCTOTAx 1 coix https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHus BOAOPOa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bu6mmoreka [IOK
31 «[lony4yenne u coOupanue BOJAOPOA,

HU3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4{42




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Boruncnenus o6bpEma, KoauuecTBa
33 BEIIIECTBA rasza o ero u3BeCTHOM bubmmorexa [IOK
0 MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 10
34 ABHEHUIO PEAKIIMU HA OCHOBE 3aKOHA bubmmorexa [IOK
pag PEAKIUIIL I https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUH Ta30B
35 DOu3nIecKue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonstue 06 bubnnoreka [JOK
UHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie
37 u HeHaCBIpeHHLIE acTBOpbl. MaccoBas bubmmorexa [OK
B PacTBEOPRL https://m.edsoo.n/ff0d5b40
JIOTISl BEIIECTBA B PACTBOPE
[IpakTuueckas padbora Ne 5 o Teme
18 «IIpuroroBiieHrE paCTBOPOB C bubnuotexa [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiaccupUKaIus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa [OK
: P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusl: coCcTaB, KiaccuuKarus, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOIMCTBA bubnunoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIaTypa,
46 CHOCO((SBII) o )eHI/ISI XI/IMI/I‘-IZEKI/IG bubmorexa HOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
43 I'eneTnyeckas cBA3b MEXKY Ki1acCaMu bubnnoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O060061IeHre U crucTeMaTu3alus 3HaHU!
- . https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorera [JOK
. p https://m.edsoo.ru/00ad9¢ela
COEIMHEHU I
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XMMHYECKHUX A1eMeHTOB. [loHsTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubmuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. I. Menaeneena
bubnmoreka [JOK
53 Ileprozsl, TpymnIIbL, MOATPYIIIEI 1

https://m.edsoo.ru/00ada52c




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000I0UeK
. bubnmoreka [JOK
55 aTOMOB 3J1eMeHTOB [lepuoanyeckoii
https://m.edsoo.ru/00adabbc
cucteMmsl [. . MenaeneeBa
XapakTepucTuka XMMHUYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTUA HAyKu U npaktuku. /. 1. bubnnorexa [JOK
MenaeneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
rpak1aHuH
PesepBurlii ypok. O00011I€HIE U
58 CI/ICTEM&TI/ISZP Hst 3HaHI/II;IH / bubmorexa LOK
. & https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
KonTtponsHast pabota Ne4 o reme
59 «Ctpoenue atoMa. XUMHUYECKas CBI3bLY bubmorexa LOK
P . ) https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi pabota
60 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubmuorexa [JOK
XUMHUYECKHX IJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xumu4deckas CBsI3b bubmorexa HOK
https://m.edsoo.ru/00adac34
2 KoBasieHTHas monsipHas XuMU4ecKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HETOMSIpHAS XUMHUYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS bubnmoreka [JOK




https://m.edsoo.ru/00adae28

65 OKHCIUTETbHO-BOCCTAaHOBUTEIbHBIC | bubmuorexa [JOK
peakuuu https://m.edso00.ru/00adb076
bu6mmoreka [IOK
66 O 1
KHCTTITTCIIL 1 BOCCTAROBHTEIH https://m.eds00.ru/00adb076
PesepBubIil ypok. O600111cHIE 1
P P ?l bu6mmoreka [IOK
67 CUCTEMaTHU3aIMs 3HAHUH 110 TEME 1
https://m.edsoo.ru/00ad9cb2
«CTtpoeHue aroma. XUMUYECKast CBSA3bY
68 PezepBHblit ypok. O60011eHNE U | bubnnorexa [HOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
[Iepnoanueckuit 3aKoH.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHYECKHX 3eMeHTOoB /I, H. https://m.edsoo.ru/00adb59%e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
. bubnuorexa [JOK
2 CBOMCTB XUMHYECKHX 3JICMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus 1 HoOMeHKIaTypa | bu6mmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckoil CBA3U U TUIIBI | bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiacca
6 Knaccudukanust xumMmuaeckux 1 bubmuorexa [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN
bubmuorexa [JOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 DakTOpPBI, BIUSIOIIKME HA CKOPOCTh 1

XUMHUYECKOM PCaKUn U MOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIIbHEIE U cl1a0ble bubmmnorera [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HNoHHuble ypaBHEHUS PEAKIIUN bubnnorexa LIOK
P peak hitps://m.eds00.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHHUH B CBETE IIPEICTaBICHUN bubnnorexa LIOK
pUJI https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLIHAIIHI
XUMHUYECKHUE CBOKWCTBA COJIEH B CBETE
. bubmuorexa [JOK
13 MpeACTaBICHUI 00
. https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIITHI
14 ITonsaTue o ruaponanse coiei bubmnorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O060011eHNe U cUCTEeMaTU3ALUs bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pertrennie DKCIIEPUMEHTAILHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a1a4y»
KonTponbhas padota Ne2 o teme
17 «INEKTPOIIUTHYECKAS TUCCOIIHAIIUSI bubmorexa LIOK
p g HHATH. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B paCTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I'—IGCKFI)/Ie CBI;fICTBa Ha IpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposogopoa. CossiHas KUCIIOTa, bubnuoreka [IOK




XUMHUYCCKUEC CBOﬁCTBa, IIOJIYYCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[TpakTrueckas padora Ne 2 o Teme
20 «TonydeHnne cCONTHON KUCTOTHI bubmmorexa LIOK
yi N N ’ https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTBY»
Brruucnenust no ypaBHEHUSIM
21 XUMHAYECKUX PEAKIINU, €CIIU OJUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JlaH B U30BITKE
” OO0m1as XxapakTepucTUKa JIEMEHTOB bubnnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
2 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpoJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopoji, CTpOEHHUE, bubnuorexa [JOK
¢du3nyeckrue U XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢duznyeckue 1 XuMHUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIIUH, JISKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
26 MIOJIy4EHUS] CEPHON KUCIIOTHI. bubnnoreka [JOK
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpeibl COeAMHEHUSIMU
cepbl
7 Brraucienrne MaccoBoi JOJIH BBIXOIa bubmuorexa [JOK
MPOAYKTA PeaKIU https://m.edsoo.ru/00adec8a
28 OO01mast XapakTepuCTHKA SJIEMEHTOB bubnmoreka [JOK




VA-rpynimsl. A30T, pacipocTpaHeHue
B IIpupoae, GU3NIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

https://m.edsoo.ru/00adeea6

29 XUMHYECKHE CBOMCTBA, MOJyYEHUE U bubmorexa HOK
> HOIYH https://m.eds00.ru/00adf004
pUMEHEHUE
[IpakTuueckas padora Ne 3 o teme
30 «lTonyuenne aMmMuaka, U3y4eHue ero bubmorexa LHOK
YA > 13YH https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KuCI0Ta, e€¢ (QU3NIecKue U bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aAMMOHHS B KQUECTBE MUHEPATbHBIX

32 0o0peHuii. XuMHUECKOe bubmmorexa [TOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ocdop. Okeua pocdopa (V) u

33 @ocgo pHaSI KncnfTa (b@pljm(qe)mcne " bubmmorexa [TOK

P o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnons3oBanue pochatos B

34 KaueCTBE MHUHEPAIbHBIX yI00pEHUI. bubnmoreka [JOK
3arpsi3HEHUE IPUPOAHON CPeIb https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 pu E))zle gmﬂiecéle 1 XUMHUYECKHUE bubmmorera [IOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yraepojaa, ux punyeckue u bubnnoreka [HOK

XUMHUYECKUE CBOVCTBA.

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




DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcUJoM yriaepoaa (IV)

37 VYrosbHag KUCI0Ta U €€ COu bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padora Ne 4 o Teme

18 "[TonydyeHue yrieKucaoro rasa. bubnunoreka [JOK
KadecTBenHnas peakiys Ha kapOoOHaT- https://m.edsoo.ru/00ae027¢
noH"

[IepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKUX BEIIECTBAX KakK O
https://m.edsoo.ru/00ac054¢e
COEIMHEHUSIX YIIIepoa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00aec080a
[Tpaktuyeckas padora Ne 5. Pemenue

A1 JKCIIEPUMEHTAIBHBIX 3334 110 TEME bubnuotexa [JOK
«BaxHeie HeMETaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

KonTponbHnas padora Ne3 no teme
42 «BaxHeire HeEMETaIbl U UX bubmmorexa [OK
https://m.edsoo.ru/00ae0e18
COCTMHEHUS»
OO0mas XxapakTepruCcTUKa XUMHIECKIX
AJIEMEHTOB — METAJIIOB.

43 Mertannudeckas CBsI3b U bu6mmorexa [IOK
MeTa/UInYeCKas KpUCTaIInIecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKre CBOMCTBA
METaJIOB
XHUMHYECKUE CBOMCTBA METAJIOB.

. bu6mmoreka [IOK

44 DIIEKTPOXUMHUYECKUH P

HaIPsHKEHUN METaJllIOB

https://m.edsoo.ru/00ael 156




OO6mue cnocoObI MOTYYEHUS
mMeTaiioB. CruiaBel. Berauciienus mo

45 aBHEHUIM XUMUYCCKUX PEaKIUI bubnmorexa [IOK
yp PeaKiut, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
puMecHu
bu6mmoreka [IOK
46 TlousTie 0 KOPPO3UU METAIIOB
PP https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 €JIOYHBIE METAJLIIbI
m https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [IenoyHo3eMeEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ael5e8
50 Baxnelnme coemMHEHNS KaJIbIIUI bubmmnorexa [IOK
A A https://m.edsoo.ru/00aec15e8
51 O00011IeHNE U CUCTEMATH3AINS
3HAHUN
50 JKEcTKOCTH BOJBI U CITIOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHU https://m.edsoo.ru/00ac1886
[IpakTuueckas padora Ne 6 o reme
53 " KECTKOCTE BOAEI 1 METOEI €6 bubnnorexa LIOK
" a a1 https://m.edsoo.ru/00aelae8
YCTpaHEHHSI
54 N —— bubnmnoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOICTBA OKCHIA U bubnuoreka [IOK
THAPOKCUIA https://m.edsoo.ru/00ae1c64
b K
56 Kerneso nonmmoreka 11O

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, THAPOKCUABI U COJIM JKEJIE3a

bu6mmoreka [IOK

37 (IT) n xene3a (I1I) https://m.edsoo.ru/00ae35e6
53 O606IEIGHI/IG 1A CUCTEMAaTHU3ALH
3HAHUU
[IpakTuyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubmmoreka [JOK
«BaxHeue MeTalljibl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM /101U BbIXOJa MPOAYKTa
peakuuu
61 O6O6HUICHI/IG U CUCTEMaTH3aIus
3HAHUHN
KonTponbnas pabota Ne4 o reme
62 «BaxxHe#mme MeTaIbl U UX
COCTMHECHUS
63 BemecrBa u maTepuansl B bu6mmorexa [IOK
MOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
OKpYKaroIle cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubmuoreka [IOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O000IeHNE U bubnuoreka [IOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O0001ICHNE U bubmuorexa [JOK




‘ cHcTeMaTH3amus 3HaHuH

68 PesepBublit ypok. O6o0mIeHnE 1
CHCTEeMAaTU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHO MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI 53JIEMEHT, NPOCTOE BELIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOJAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0Js XUMHUYECKOIO
AJIEMEHTa B COEIMHEHUHU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KiJaccu(uKalus — peakuMid:  peakUUM  COEAMHEHHs,  pPeaKkLuu
pa3joXKeHUsl, peaklUuu 3aMelIeHUs, peakuu OoOMeHa, 13K30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TeIIoBoM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIsS BEIIeCcTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH H

MMPUMCHATDH OTU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBJI€HUS (GOpMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKL{I/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'0O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNiaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COETMHEHUX
KJIaCCU(UIUPOBATh XMMHUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3 deKkTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MAacCChI

BC€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISTH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEeMEHTa Mo (opMmylie

COCIUHCHMUS,
BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bBI IMO3HAHUS — HAOIOICHUE,
U3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peajbHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHelne NpeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»
pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHX IIOHATH: OKCHU[,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpeIICJIéHHOMy KJIaccy

coenuHeHul no popmMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOIWCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, TOJTBEpXIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBaA BCNICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXXHOCTH IIPOTCKAHUA XHUMHUYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh MpaBWJIaM I[OJIb30BAHUA XUMHUYECKOM TOCYIOM U
mabopaTOpHBIM 00OPY/IOBaHHMEM, a TaK)Ke IMpaBUiiaM OOpaIleHUs C
BEILIECTBAMH B COOTBETCTBUHU C HMHCTPYKLHUSAMU IO BBINOJTHEHHUIO
7a00paTOPHBIX XUMUUYECKHX OTMBITOB MO TMOJYYEHUIO U COOUPAHUIO
ra3o00pa3HbIX BelIECTB (BOAOPOAa W KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIIEHHONM MacCOBOM JOJIEW PacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATh U MPOBOJUTH XUMUYECKHUE IKCIIEPUMEHTHI 11O
pacro3HaBaHWIO PACTBOPOB IIEJIOYEH H KHUCIOT C TIOMOIIBIO
MHAUKATOPOB (JakMyc, ¢peHondTaaert, MEeTUIOPaHXK U IpyrHe)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmyeckuit 3akoH u Ilepuogmueckass cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN)
PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHMX TOHSITHH: SApO aToMma,
DIIEKTPOHHBIA CJIOW aToMa, aTOMHas OpOWTamb, paguyc aroma,

XUMHYECCKass CBA3b, IOJIsIpHasd W HCEMOJIsIpHad KOBAJCHTHasd CBA3b,




3.2

33

ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTENEHb OKUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE HIIEMEHTHI

OMHCHIBATh U XapakTepu3oBaTh TaOiuuHyto Gopmy [lepromuueckoii
CHUCTEMbl XMMHUYECKUX 3JJIEMEHTOB: pa3jIMy¥yaTh IOHATHUS «IJIaBHAs
noarpynna (Arpymnma)» u «nobounas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEpUOabI

34

3.5

packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX DJJIEMEHTOB OT HuX TmoioxeHus B Ilepuonnyeckoii

CHCTEMCE

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEITCI B  TabiuIe
«Ilepuonuyeckass  cucrtemMa  XUMHYeckux  anemeHtoB  [I.U.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKMX OJJIEMEHTOB (COCTaB M 3apsij sjapa, o0llee 4YHCIo

QJICKTPOHOB U PACIIPCACICHUEC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KVIACC

ONpeNesATh  CTENCHb  OKHCICHHUS  JJICMEHTOB B OMHApHBIX
COETUHEHUIX
ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAs M HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IpoBepPsAEMOro
pe3yJjbTara

1

1.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBo U XUMUYECKask PEAKIIUSD)

pacKpbhIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX TOHSATHH: pPacTBOp,
ANEKTPOJUTHI, HEINEKTPOIUTHI, JIICKTPOIUTHYECKAsT AUCCOLUALINS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaThMbIe peakuuu,
OKHCITUTETFHOBOCCTAHOBHUTEIILHBIC peakiuu, OKHCITUTEND,
BOCCTAHOBUTEIb, OKHCIEHHE U BOCCTAHOBJIEHHE, aJUIOTPOIHS,
am(doTepHOCTh, XUMHYECKas CBS3b  (KOBaJeHTHas, HOHHAas,

MeTaHJII/I‘-IGCKaH), KpucTalliIndeCKasa peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKiuu

1.2

1.3

1.4

HIUIFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MOHATUH U

HpI/IMeHHTB OTH IIOHATHUSL HpI/I OIIMCAaHUU BCIIICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTABJIATH ypaBHeHI/IH 3HeKTpOHHTH‘IeCKOI>’I Jucconmuanumu KHUCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YpPAaBHCHHS DPEaKIuil
HOHHOT'0 0OMeHa

paCKpBIBaTB CyH_IHOCTL OKHCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKuHﬁ

1.5

MPOBOAMTDH PACUETHI M0 YPABHEHUIO XUMUYECKOM peaKkIuu

Ilo temam: «Hemeraiuibl U uUX coequHeHUS» U «MeTauipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crienu(pUIecKre XUMHUIEeCKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINHUCAHUE
IpUMepaMu MOJICKYJISIPHBIX M MOHHBIX YPaBHEHMI COOTBETCTBYIOLINX

XUMHYECKHUX PEaKUi

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKHUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX
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CleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBIIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IOJYYCHUIO U CO6I/IpaHI/IIO

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

3.1

MPOBOJAUTh PEAKIMHU, IMOJATBEPKIAIONINE KAUYECTBEHHBIA COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOLINE B BOAHBIX PACTBOPAaX HEOPraHUIECKUX BEILIECTB
[To Teme: «XuMuUs 1 OKpy>Karomas cpeiar

pacKkpbIBaTh CMBICII OCHOBHBIX XHMu4eckux mnoHstui: [IJIK

BCIIECCTBA; KOPPO3Ud MECTAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OICpaluu MBICITUTEIIBbHOM ACATCIIBHOCTH —




aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMAaTH3aIUIO,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIC,IICTBCHHBIX CB$I3CI\/JI —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMi, eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUEe, W3MEpPEHUE, MOJICIHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/iePKAHUS

[lepBoHavasibHbIE XUMUYECKUE MTOHSATUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBeKa. XHMHUS B CHCTEME HaykK.
Tena u BemectBa. PU3MYECKUE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE
BEIICCTB

ITouste o MeToaax mo3HaHus B XuMun. YucTele BeniecTtBa U cMecu. CriocoObl

pasaciICHUs cMmeceit

1.3

1.4

ATOMBI WH MOJICKYIJIBI. Xumuueckrue d3yeMeHThl. CHMBOJBI  XHUMHYECKHX

351eMeHTOB. [IpocThie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumuueckas Gopmysna. BaneHTHOCTP aTOMOB XMMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAs  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XMMUYECKOr0 2JI€MEHTa

B COCAMHCHUHN

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MossipHas Macca. B3anMoCBs3b KOJIM4YECTBA,
Macchl W YHCIA CTPYKTYPHBIX €IWHUI] BellecTBa. Pacuérel mo ¢opmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

®Ou3nyUecKnue U XUMHYCCKHE SBIICHHS. XHUMHUYCCKas pCaKknusga u e€ IMPpU3HAKH.
3akoH COXPAHCHUS MACChl BCIICCTB. XHUMHYECKHE YpaBHCHHA. KJ'IaCCI/I(l)I/IKaI_[I/IH

XUMHUYECKHUX PEaKIUi (COeTUHEHUS, pa3I0KEHUs, 3aMellleHus, OOMeHa)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW MOCYI0H, C MpaBujIaMu
paboTel B saboparopuu W TpuéMamu oOpamieHuss ¢ J1abopaTOPHBIM
o0opysoBaHHEM, H3yY€HHUE M ONucaHue (QU3NYECKUX CBONCTB 0Opa3IoB
HEOPraHMYECKUX BELIeCTB, HaOmojeHue (usnyeckux (MIaBIeHUE BOCKA,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHAEHCAllUs BOJAbI) U
XUMUYECKUX  (TOpeHHe  CBeYd, TMPOKAJIMBAHUE MEIHOH  IPOBOJOKH,
B3aUMOJICHCTBHE MeJla C KHCJIOTOW) SBJICHWW, HAOMIONEHWE W OINUCaHWE
NPU3HAKOB MPOTEKaHMs XMMHUYECKMX peakuui (pa3jiokeHue caxapa,
B3aMMOJICIICTBIE CEpHOM KHUCIOTBI C XJOPUIOM Oapusi, pasjioKeHHe
runpokcuaa meau(ll) mpu HarpeBaHuu, B3auMoJeHCTBUE jKeJle3a C pacTBOPOM

comm meau(Il), nzyuenne cnmocoOoB pasaeneHus cMecei (C MoMOIIbI0 MarHuTa,




2.1

22

23

(bunpTpOBaHUE, BBITAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYUCTKU HOBapeHHOﬁ cOoJu, Ha6HIOIIeHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OIBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHS] MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxneiiue npencraBuTenn HEOPraHMYeCKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sineMeHT U mpoctoe
BellecTBo. Haxokaenuwe kuciaopoja B mpupoje, (Gusndeckue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoOb
MOJIyUYeHUsl KHUCIOpoJa B J1a00OpaTOpuud M MPOMBIIUIEHHOCTH. Kpyroopot

Kucnopoza B npupoze. O30H — aoTponHas MoaAupUKaLUs KUCI0poaa

TennoBoit 3P PeKT XUMUIECKOH peaKIui, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHAOTEPMUYECKUE peakuu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO31yXa,

yCHJICHHE TApHUKOBOTO 3()(eKTa, pa3pyIIeHne 030HOBOT'O CJIOS

Bonopon — aneMeHT u mpocroe BemiecTBo. HaxoxkaeHue Bomopozia B MPUPOJIE,
¢usnyeckue W XUMHYECKHE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI TOTYYCHHUS.

Kucmaote! u comu
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Monsipablii 00BEM ra3oB. PacuéTel 10 XUMUYECKUM YPaBHEHHUSIM

2.5

2.6

dusnyeckue cBoMcTBa BoAbl. Boma kak pacrBoputens. PacTBOpBL
HacellieHHbIe 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBass nmons BemecrBa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupoje ¥ B KU3HHU 4deloBeka. Kpyroopor
BOJAbl B MpUpOAE. 3arpsa3HEHUE MPUPOIHBIX BoA. OXpaHa H OYHCTKA
MIPUPOIHBIX BOJ

Knaccudukanuss neopranmdeckux coeaunennid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpa3ywoimue (OCHOBHBIE, KHCIOTHBIE, amdQoTepHble) U
HecosieoOpazyronue. Homenkimarypa oxcugoB. Du3znyueckne M XUMHUYECKHE

CBOMCTBA OKCHJIOB. HOJ'IyLICHI/IC OKCHUJ0B

2.7

OcHoBanms. Knaccudukanuss ocHOBaHUUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHnkiarypa ocHoBaHuil. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [Toirydenure ocHOBaHUM

2.8

29

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucior. dusznueckue u
XUMHUYECKHe cBoMcTBa KuciIoT. Psan aktuBHocTH MetajuioB H.H. bekerosa.

[Tomyyenue kucnot

Comu. Homenknartypa cosieil. @u3nUecKue M XUMHYECKHUE CBOMCTBA COJIEH.

ITony4yenue conen




2.10

I'ereTnueckas CBSI3b MECXKAY KilaCCaMU HECOPraHUYCCKUX COCI[I/IHGHI/II\/'I

2.11

3.1

3.2

3.3

XUMHYECKUH  SKCIEPUMEHT: KAayeCTBEHHOE  ONPENEICHUE  COJAEpKaHUA
KHCIIOpOJla B BO3/YyX€E, IOJIyY€HUE, COOMpaHuE, paclo3HaBaHUE U U3YUEHHUE
CBOICTB KHCIOpOJa, HAOMIOJeHNEe B3aUMOACUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS UM MPEKpallleHus: TOpeHus (Ilokapa), 03HaKOMIIEHHUE C
oOpa3lilaMu OKCHJOB U ONHMCAHME WX CBOICTB, IOJIy4eHHE, COOUpaHHE,
pacro3HaBaHUE M M3Y4YEHUE CBOMCTB BOJOpojAa (TOpeHHE), B3aUMOJACHCTBHE
Boiopoja ¢ okcunom Menu(Il) (Bo3MokHO HCIIONIb30BaHKUE BUIEOMATEPHUAIIOB),
HaOmroeHne OoO0pasloB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIIEIOBAHUE
OCOOCHHOCTEHl pacTBOPEHHS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICUCTBHE BOJBI C MeETAJIaMU (HAaTpUEM M KaJbIHEeM)
(BO3MOXHO HCHOJb30BaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PAaCTBOPOB
KUCIIOT U IHEJNOYel C MOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslloB
HEOpPraHMYECKUX BEIIECTB pa3jIUYHbIX KJIACCOB, HAONIOJIEHUE W3MEHEHUs
OKpacKM HHJMKAaTOpPOB B pPAacTBOpAaxX KHUCIOT M IIEJIOYel, H3ydeHue
B3aumoeiictBuss okcuga menu(ll) ¢ pactBopom cepHOl KHUCIOTHI, KHUCIOT C
METaJUIaMH, peaKUi HeUTpalu3aluu, oJIy4YeHue HEpaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOr0 MeTajula JpPYyruM M3 pacTBopa COJIM, pEIIeHHE
HKCIEPUMEHTAIbHBIX 3a/1ad Mo TeMe «BakHelmMe Kiacchl HEOPraHMYECKHX

COeTUHEHUI

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMOB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITNN

[lepBble TOMBITKM KIACCU(UKAIMKM XUMHUYECKUX 2dyieMeHTOB. [lonsatue o
TPYIIAX CXOJHBIX AJIEMEHTOB (IIEOYHBIE U IIETOYHO3EMENbHBIC METAILIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT aMdoTepHbIe

OKCHU bl U THAPOKCHUABI

ITepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX 31eMeHToB J[. M.
Menpeneesa. Koportkonepuognas " JUIMHHOIIEPUOAHAS (bopmbI
[lepnonnueckoir cucteMbl xuMuudeckux adneMmeHtoB JI.MI. MeHnneneesa.
Ilepponbl u rpynmsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

nepruoaa v IrpyImiibl 3JICMCHTA

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. Onexktponbsl. CtpoeHue

AIIEKTPOHHBIX 000JI0YeK aTroMOB TepBbIX 20 XUMHYECKHX 3JIEMEHTOB




3.4

3.5

[Tepuoanueckoit cucremol JI.1. MenaeneeBa. XapakTepuCcTUKa XUMHUYECKOTO

3JIEMEHTA MO ero noyoxeHuto B [lepuoanueckoii cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKHX CBOWCTB IO TpyIIaM U MEpHOIaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB ISl pa3BUTUS Hayku W npakTuku. .M. MenneneeB — y4€HbId U

IPpaKJaHUH

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

BHCKTPOOTPI/IHB,TGJIBHOCTB XHMHYECKHX 31eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenp okucieHusa. OKHCINTEIFHOBOCCTAHOBUTEIBLHEIC pC€aKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBIICHUS. OKHCIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH HKCIEPUMEHT: H3Y4eHHME O0Opa3lloB BEILIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCHIA LMHKA C PAacTBOPAMU KHUCIOT U
LIeJI0YEeH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX pEaKLUil (TOpEeHUE, peakluy pas3ioKeHUs, COSTUHEHMSI)

9 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COAEPKAHUSA

BemectBo 1 XuMu4deckas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dieMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, Kalblusi MU MX
COCMHEHHI B COOTBETCTBUHU C IOJOKEHUEM 3JIeMEHTOB B llepuomnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CtpoeHne BemecTBa: BUIbl XHUMHUYECKOW CBSI3M. THNBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUMA KPUCTAIUIUNYECKOU PEIETKU
1 BUJA XUMUUYecKor cBsi3u. Kiaccudukammsi 1 HOMEHKIaTypa HEOPraHUIeCKUX
BelleCTB (MEXIyHApOAHas M TpUBHaJIbHAs). XMUMHUYECKUE CBOMCTBA BEILECTB,
OTHOCSIIIMXCA K Pa3jJUyHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX peakluil 0 pa3IMyHbIM MpU3HaKaM (110 YUCIy U
COCTaBY YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TeIIOBOMY 3¢¢eKTy, Mo

W3MEHEHHIO CTEIICHE! OKMCICHHUS XHMHUYECKHX 9JICMCHTOB, IIO0 06paTI/IMOCTI/I,




1.4

[0 YYacTHUIO KaTanu3aropa). OK30- M JHIOTEPMHUYECKHE peakiuw,

TEPMOXUMHYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMHYECKON PEAKIUU

[Tonarue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOT€HHBIX M I'€TePOreHHbIX peakuusax. IloHaTne 0 XuMU4eCKOM paBHOBECHUH.
@akTophl, BIMAIOLIIME HA CKOPOCTh XMMHYECKOM pPEaKUHMH M IIOJIOKEHUE

XUMHYECKOI'O paBHOBECHU A

L.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ pPEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBiieHWE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMHA C HCHOJIb30BAHMEM METOJA

3JIEKTPOHHOTO OajaHca

Teopust AJIEKTPOIIUTUYECKONW TUCCOLMALMU. DIEKTPOJIUTHl U HEIEKTPOIUTHI.
KaruoHnsl, annoHbsl. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMudeckou cBsizu. CteneHb auccouuanuud. CUIbHBIE U CIa0ble JIEKTPOIUTHL.
Peakuun voHHOro oOMeHa. YcCIOBHS NPOTEKaHUS PeakLUi MOHHOro oOMEHa,
IIOJIHBIE U COKpALEHHBbIE HOHHBIE YypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojiell B CBeTe MpEACTaBICHUNH 00 3JIEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHble peakunu Ha HOHBI. [[oHATHE O TUAPOIU3E CoJei

XUMHUECKUH HKCHEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHM KPUCTAIUTMYECKUX
pEeIETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ajiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHYECKOW peakluu OT BO3JEHUCTBUS pPAa3IMYHBIX (HAKTOPOB;
UCCIIeIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Mpoliecca
JMCCOIMAIUN  KHUCJIOT, INenoueil M comel  (BO3MOXKHO —HCIOJB30BaHHE
BUJIEOMATEPHAJIOB); TMPOBEJIEHHE ONbBITOB, WUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKAHUs PeaKlMi HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUe BOJbI); OINbBITOB, HUIIOCTPUPYIOUINX HPUMEPbI OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX peaklMi (FOpeHHe, peaKluu pPa3JIoKEeHUs, COeIUHEHUs);
pacro3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKINi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramisr un ux COCIMHECHUA

OO6mass  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHue u Gu3NUeCcKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa
(B3auMoielicTBHE C MeTalJlaMH, HeMeTajllaMH, IIeodamMu). XIJIOpPOBOJIOPO.

CosgHast KMUCJIOTAa, XUMUYECKHE CBOMCTBA, MTOJIyYEHHE, MpUMeHeHue. JleiicTBre




2.2

XJIOpa M XJIOPOBOJOPOAa Ha OpraHM3M 4YelloBeka. BakHeline XJIOpUIbl U UX

HaxO0JICHUE B MIPUPO/JIC

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CcTereHN okucieHus. CTpoeHne u Gu3nYecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHUCIOpPOJa M Cepbl. AJUIOTPOIHBIE MOIU(PHUKAINA
KHCJIOpOJa M cepbl. XMMUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢us3nueckue W XUMHUYECKHME CBONCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCJIOTHBIX OKCHIOB. CepHasi KHCIO0Ta, (pU3MYECKUE W XUMHUYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduyeckue). XuMHUUECKUE
peakuuy, JIeKaIue B OCHOBE INPOMBIILIEHHOTO CHOCO0a ITOJy4eHUs! CEpHON
KHCJIOTHI. HpI/IMeHeHI/Ie. Conu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKUusa Ha
cynb¢at-uoH. HaxoxneHue cepbl U €€ COCTMHEHUH B MpHpoae. XUMHYECKOE
3arps3HEHUE OKPYKAIOMICH CpEeIbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 IpeaoTBpalliCHUA

2.3

OOmiass xapakTepucThUka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUS. A30T, paCIPOCTPAHEHUE B IPUPO/IE,
¢du3nueckrue U XMMHYeCKue cBoiicTBa. KpyroBopot a3ora B mpupojie. AMMHUaK,
ero (pu3MYecKre M XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npuMeHeHue. Conm
aMMOHHS, UX (U3NYECKHE M XHMHYECKHE CBOWCTBA, MPUMEHEHHE.
KadecTtBeHHasi peakiiusi HAa MOHBI aMMOHUS. A30THasl KUCJIOTa, €€ MOJydYeHue,
¢dusznueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak TMpeIcTaBUTENs Kiacca
KUCJIOT U crenuduueckue). Vcnonb3oBaHue HUTPATOB M COJEH aMMOHHUS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHuil. XUMUYECKOe 3arps3HEHHE OKPYKAromIeH
Cpelbl COeMHEHUSAMH a30Ta (KUCIOTHBIE TOXKIH, 3arpsi3HEHUE BO3/1yXa, MOYBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle MoauduKauu gocdopa, GpUNUECKHEe U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, Qusnyeckue u
XUMUYECKHE CBOWMCTBa, moiydeHue. Mcmomb3oBanme ¢docharoB B KauecTBe

MUHEpAIbHBIX YI00peHHit

2.5

OO6mass xapaktepuctuka srneMeHToB I[VA-rpynmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapakTEpHble CTENEHU OKHUCIEHHUS. YIJIepoJ, aJUIOTPOIHBIE
MoaudUKaAIKM, pacpoOCTpaHEHHE B TpUPOJE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Aacopormus. Kpyrosopot yriepoaa B mpupone. Okcunbl yriepona,
X (U3NYECKHEe W XUMHYECKHE CBONCTBA, NEHCTBHE Ha >KHUBBIE OPTaHU3MBI,

IMOJIYUYCHHEC U ITPUMCHCHHUC. KOJIOTHUECKHUE HpO6HCMBI, CBsI3aHHBIE C OKCHAOM




yraepona(IV); rumore3a T1I00aNbHOTO TOTETUICHHS KIWMAaTa;, MapHUKOBBINA
apdexr. YrompHas Kuciota u €€ Ccoimu, uX (UINYECKUE U XUMHUYECKUE
CBOWCTBa, TOJY4YeHHUE W NpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHArt-
nonbl. Ucmonbp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHHC, IMPOMBINUICHHOCTU U

CEIIbCKOM XO3STCTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCIMHECHHSIX
yriaepojga (MeTaH, 3TaH, JTWJIEH, alleTUJIEH, 3TaHOJ, TJIUIEPHUH, YKCYCHas
kuciora). MIX cocraB m xumuyeckoe crtpoeHue. [loHsTue o Ouojoruyecku
BXHBIX BEIECTBAX: XHpax, OENKax, yrJieBoJaX — W WX POJIU B KHU3HU
yeloBeka. MarepuajabHOE €IUHCTBO OPTaHMYECKMX W HEOPraHHMYECKHUX

COEIUHEHUN

Kpemunuii, ero ¢usnyeckne © XHWMHUYECKHE CBOWCTBA, NOJIY4YCHHE U
npumenenue. CoenuHeHuss KpemMHHus B mpupoze. OOmme mpenctaBieHus 00
okcuae kpemuusA(IV) u kpemuueBoi kucnote. CHIMKAThI, UX UCIIOJIB30BAHUE B
OBITY, METUIIMHE, MPOMBIIUIEHHOCTU. BakHel e cTpouTeabHble MaTepHAabl:
KepaMuKa, CTCKJIO, IIEMEHT, OeToH, jxene300eroH. IIpoGiembr OGe3omacHOro

HCIIOJIb30BAHHA CTPOUTCIbHBIX MATCPHAJIOB B HOBCCHHGBHOﬁ KHN3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3lioB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMA Ha XJIOpUJ-
UMOHbI M HaONIOJCHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHI, OTpa)KaroIIMe
(u3nuecKkre ¥ XMMUYECKHE CBOMCTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOXKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C O0paslamMH XJIOpUIOB
(ramoreHuIoB); O3HAKOMIIGHHE C oOOpa3llaMu cepbl U €€ COeAUHEHUSIMHU
(BO3MOXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE Mpolecca
oOyriauBaHUs caxapa IOJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHON CEpHOW KUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuud Ha cynb(ar-uoH UM HAOIMIOJCHHWE Tpu3HaKa ¢
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMATepHallOB), 0Opa3laMu
a30THBIX U (OChHOPHBIX YAOOPEHUH; TIOIyYeHHE, COONpaHne, paco3HaBaHuE 1
U3Y4YEHHE CBOMCTB aMMMaKa; IPOBEJCHHE Kauye€CTBEHHBIX pEakUuil Ha HOH
aMMOHHMS U ¢ocdar-uOH U U3yYEHHE TPU3HAKOB HUX TPOTEKaHMUS,
B3aMOJIEICTBUE KOHIICHTPUPOBAHHOW a30THOM KUCJIOTHI C MEIBIO (BO3MOYKHO
WCIIOJIb30BaHNUE BUJIEOMATEPHATIOB); H3yUYE€HUE MOJIENed KpHUCTaINYECKUX
peméTok anmaza, Trpadura, (Qy/uIepeHa; O03HAKOMIJIGHHE C  MPOIECCOM

azicopOLMU pacTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; MOJY4YEeHUE, COOMpaHHe, PACIO3HABAHWE W W3YYCHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; MPOBEACHHWE KA4YeCTBEHHBIX pEaKUMid Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3YyYCHHE NPHU3HAKOB HX TPOTEKAHUS;, O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTAIbHBIX

3aaa4 I10 TEME «BakHele HeMeTauIbl U HX COCOHUHCHUA»

MeTtamisl 1 BX COCAUMHCHUA

3.1

OOwiast XapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxxeHuss B Ilepuonnueckoi cucreMe XUMHUYECKHX dieMeHToB JI.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnueckas CBs3b U
METaJJIMYECKasi ~ KpUCTa/lIMyeckass pemeérka. ODJIEKTPOXUMHUYECKHH  psif

HaprI)KeHI/Iﬁ MCTAJJIOB

3.2

33

Ouznyeckue U XUMUYECKUE CBOMCTBa MeTayuioB. O0Ire crnocoObl MOTYYeHHUS
MeTauioB. [loHsITHE O KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposzuu. CrjiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY ¥ IPOMBIIIIEHHOCTH

[lenouynsle MeTauibl: mosoxenue B llepuonuyeckoil cucTeMe XUMHUYECKUX
anemeHtoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXJECHHE B MPUPOJIE.
Ou3nyeckue 1 XUMUIECKIE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
THUAPOKCUIABI HATPUA W KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJJIOB MU HX

COeIMHEHUN

34

[IlenoyHO3eMenpHBIE  METaUIbBl MarHuid W KaJbLUN: IOJIOKEHHE B
[Iepnonnueckoii cucreme XUMU4ECKuX 31eMeHTOoB /.M. MenneneeBa; cTpoeHue
X aTOMOB; HaXOXJEHHE B mNpupoae. PU3NYECKME U XMMHUYECKHE CBOMICTBa
Mardus MU KaJlbIlUs. Baxxneimme COCIMHCHUA KaJlbIIUA (OKCI/II[, TUAPOKCHU I,

conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomMuHuil: nonoxkenue B Ileprmoanyeckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
J.. MenneneeBa; CTpOCHHE aTOMa; HaXOXIAeHUE B mpupoae. Puznueckue u
XUMHAYECKHE CBOMCTBA aIOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [leprnonnueckoit cucreme XUMU4eckux siaeMenToB .M.
MeHieneeBa; CTpOGHHME aTOMa; HaxoxJeHue B mpupoge. Pusnyeckue u
XUMHUYECKHEe CBOMCTBa jkene3a. Okcuipl, ruapokcuabl u conu skenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U OTyUEHUE

3.7

XHUMHUYECKUMN 9KCIICPUMCHT:. O3HAKOMIICHUC C 06pa3uaM1/I METAJIJIOB M CIIJIaBOB,

ux (pusnyueckuMH CBOMCTBAMHM; U3YYEHUE PE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIH30BaHNE BHJICOMATEPHAJIOB), 0COOeHHOCTEH
B3aUMOJCHCTBUSA OKCHJA KajdblUsg M HATpUs C BOJAOM  (BO3MOXKHO
WCIIOJIb30BaHUE BHUAEOMATEPUANIOB); HCCIEAOBAHUE CBOWMCTB KECTKOW BOJBI;
rmpoiecca TOPEHUs Kejle3a B KUCIOpoA€ (BO3MOXKHO — HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(maraus, xanbius, adroMuHus, numHka, sxkeneza(ll) u sxenesa(Ill), memu(Il);
Ha0JI0/IeHNE U OMMCaHUE MPOIECCOB OKpAIIMBAHUS IUIAMEHU MOHAMH HATpHS,
Kaiuss W Kajublusad  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THJIPOKCHIA ANIOMHUHHUS M THUIPOKCUIA
LIMHKA; PEIIeHUE HKCIIEPUMEHTANIbHBIX 3aj1a4 110 TeMe «BaxxHeime MeTauibl U

X COCOIUHCHU A

Xumus 1 OKpYyKaromas cpcaa

4.1

4.2

HoBrie MaTcepHrajibl U TCXHOJIOTUMH. BemectBa u MaTcpuajibl B HOBCGI[HCBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBbE. be3omacHoe mcIonb30BaHuE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBaﬂ nmoMomp IIpH XUMHYCCKHUX OXKOrax Hu

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  IpPaMOTHOCTH.  XUMHYECKOE  3arpsA3HEHHE
okpyxkatomeit cpeanl [1JIK. Posib XUMuM B pelieHUn 3KOJI0IMYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHHUKH YTIEBOAOPOAOB (yrojb, NPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX nepepa60TI<H, HX POJIb B 6BITy " IPOMBIIIJIICHHOCTHU

4.3

XUMUYECKUI 3KCIEPUMEHT: U3ydeHHe 00pa3lioB MaTepuayoB (CTEKIIO, CIIaBbI

MCTAJJIOB, TOJIUMCPHBIC MaTepI/IaJ'H:»I)




IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

0 T03HABAaEMOCTH SIBJICHHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYCCKOI HAayKH Kak obOnacTu COBpPECMECHHOI'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.I€ﬁ KYJIbTYPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHU CPEAU APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCTOJAX IIO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAaHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOICIHN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON NeATETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHM TCXHOJOTUAMHU, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HayKH, YTO IO3BOJIUT OOYYAIOIIMMCS paccMaTpHUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOrO NpenMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO 0OIIET0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIINE XUMHYCCKHE IIOHATHSA. XHMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/JHAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi M MOJIEKYJsIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHss), XUMHUYECKas
peaKiusi, peaklud COCIUHEHUS, PEaKIUH Pa3JIOKECHUS, pPEaKIuI
3aMeNIeHUs, peaKui OOMeHa, TeIUIoBOW A(PQEKT peakiuu, dK30- U
SHIOTEPMUYECKHE PEAKIIMH, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEIMHEHUH, MaccoBas J10JI1 U MIPOLEHTHAs KOHLEHTPaLUs

BEIIIECTBA B PACTBOPE, SAPO aToOMa, MIICKTPOHHBIN CIIOH aTroMa, aTOMHast




opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHCIIECHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIILHOCTD, TIOJISIPHAS U HETIOJIIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBsI3b, METaIM4eCKas  CBA3b,
KpUCTA/LIMYECKass peleérka (aToMHas, MOHHAs, MeTaJuIMJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, aHMOH, SJIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAs  JUCCOLMALMSA, PpPEaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCINTEIb  H
BOCCTAHOBUTENIb, OKHMCIEHHME M  BOCCTAHOBIICHHME, JJIEKTPOJIM3,
XMMUYECKOE pAaBHOBECHE, OOpaTHMMble U HEoOpaTUMble peakiHH,
CKOPOCTb XUMHUYECKOW peakumu, Katanusarop, IIJIK, xopposus

MCETAJLJII0B, CIIJIaBbl

22

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

23

3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

YMEHME MTPaBUJIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MaTEPUAIbI
(B TOM 4ucie MUHEpaJbHbIE YIOOpEHUs, METaulbl U CIUIaBBI,
HOPOAYKTHl TepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoOro rasza, HeTH) B OBITY, CEILCKOM XO34HCTBE, Ha
NPOU3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJIOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE POrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMHMYECKHX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBATh XMUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JAPYTUX

y4eOHBIX IPEMETOB

33

HaJIMYMEe OMbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
M0 XUMUU (HayyHash W Hay4dyHO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaL[I/IIO O B€HOICCTBaAx, HX
MMPEBpAIICHUAX n MIPaAKTUYICCKOM IMPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-ICGHO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH OJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUM  XMMHUYECKHUX  pEaKlWil; OCHOBAMHM  XHUMHYECKOU

HoMmeHknarypsl (IUPAC u TpuBHanbHOi)

YMeHue oOBACHATH CBsI3b MOJIOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMHU CTPOCHHSA aTOMOB

5 XMMHUYECKUX DJEeMEHTOB (COCTaB W 3apsii sapa, oliiee dYHcio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KU M KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JEeKTPOOTPULIATEIbHOCTS),
6 NOPOCTBIX W CIOXKHBIX BEIIECTB OT TIOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX TMEpHOAaX ©  TJIABHBIX
HOJTPYIIax) U AJIEKTPOHHOTO CTPOCHUS aToMa
7 Ymenue kinaccuumpoBarth:
7.1 XUMHUYECKHUE JIEMEHTBI
7.2 HEOpraHMYECKUe BEellecTBa
7.3 XUMHUYECKHUE PEaKIUN
8 YMeHue onpenessTh:
g1 BaJICHTHOCTh W CTENEHb OKHUCJICHUS XUMHUYECKUX DIIEMEHTOB, 3apsij
' HoHa
g2 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYphl B
' COEMHEHUSX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKUCTTUTENh U BOCCTAHOBHUTEIb
9 YMeHne xapakTepu3oBarh (U3NIECKHe U XUMHUECKHE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kamul, MarHHIA,
KaJIbITM, aJTFOMHHUM, JKEJIE30)
CIIO)KHBIX BEHIECTB, B TOM YHCJE€ WX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI M THUIPOKCUIBI
- metaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xenesa (II u
' III), oxcuapr yrnepoaa (II u IV), kpemuus (IV), asora u dpocdopa (111
u V), cepet (IV m VI), cepuucras, cepnas, a3oTUCTas, a30THasd,
dbocdopHasi, yronbHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MIPOTHO3UPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BEUIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTDb ITPOTCKAHUA XUMHNYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

YMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINI
103 WUTIOCTPUPYIOIINX ~XMMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
104 MOJTBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSM XHUMHYCCKHX PEAKIUH W HaXOIUTh KOJIUYECTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MIPOIYKTOB PEaKIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH ~ METOJAAaMH  HAy4YHOTO  TMo3HaHUS (HaOIrozeHue,
1 HU3MEpEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MIPETIOKUTH MTYTH €€ PEIICHUS
129 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOM
' MOCyAOH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MaCHOTO OOpPAIEHHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B IOBCETHEBHOM KM3HH, TIPABUIIAMH TTOBEJICHUS B IIEISIX COSpPeKEeHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPHUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS HAa JKUBBIC OPTaHU3MBI ONPEACIIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS U MPEAOTBPAICHUS UX BPEAHOTO
BO3JICUCTBUSA
3 Hannune mpakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIICTYIOIINX XUMHUYECKUX IKCIIEPUMEHTOB:
131 W3YYCHHE M ONMHUCaHue (PU3UYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/I3I/ILIGCKI/IMI/I u XUMHNYCCKHUMH SBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnuii

13.2

HN3YUCHHUC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUEC €ro CBOP'ICTB; MMOJIY4YCHHUC
BOAOpPOJa U M3YUCHHUC C€TO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €T'O CBOICTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONPEIEIEHHON MaccoBOil josei

pPacTBOPEHHOIO BEILIECTBA

MIPUMEHEHUE WHIUKaTOPOB (Jrakmyca, METHIJIOPAHkKa u
denondranenna) ans onpeneseHUs XapakTepa cpeibl B pacTBOpPax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMM  METaUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOTO MeTajyla JpyrMM W3  pacTBOpa  COJIHU;
uccliieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJIBHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHNYCCKUX COGHHHCHHﬁ)); ((3J'IGKTpOHI/ITI/I‘I€CKa$I
JAUCCOLIM AL, «BaxHelnme HeMETaIbl U HX COCOUHCHUA,

«BaxxHaelme MeTaIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peaklUi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMh Ha
NPUCYTCTBYIONINE B BOIHBIX PAcTBOpaX HOHBI: XJOPHI-, OpOMHI-,
uomua-, cyinbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:

14.1

14.2

MNpEACTABIATE PE3YJIbTATBl JKCIICPUMCHTA B (bopMe BBIBOAOB,
J0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC
3aKOHOMECPHOCTHU

YCTaHABJIIMBATH CBA3U MCXKAY pCaJIbHO Ha6J'IIO,ZIaeMI)IMI/I XUMHUYCCKUMH
SABJICHUAMMU U IPOLCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

O0OBSICHATH IPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INHEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTeie BemecTBa U cMecu. CiocoObl pa3fieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTHe " CJIOXKHBIC BEIICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX JIeMEHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCHTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast goas XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KonnyectBo BemectBa. Moab. MomsipHas Macca. MoJisipHbIii 00BEM Ta30B.

B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nyecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpaHEHMsI MAacChl BEIIECTB. XUMHUECKHUE YPAaBHEHUS

Ilepnoanueckuii 3akoH u Ilepuonnueckas cucTeMa XHMHYECKHX 3JIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael u rpynnsl. @U3NYECKUl CMBICII TOPSAIKOBOIO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX sifep. M3orombl. DnexktpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK AaTOMOB TEpBBIX 20 XHUMHUYECKHUX DIIEMEHTOB

ITepuoanueckoit cucremsl [I.11. Menneneesa

2.3

3aKOHOMEPHOCTH B W3MEHEHUHU CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaius, Kamblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEILHOCTH,
METaUIMYECKUX MW HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHCHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIeMEeHTOB B llepumogmyeckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBsi3b.  KoBaneHTHass (MoOJsipHAsT W HEMOJSPHAas) CBS3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  dJeMeHTOoB.  MoHHas  CBs3b.

MeTtanainyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX PEMIETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKasi),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MNPpEACTABUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUA. MeTtannsl ¥ UX COCOAUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HEeCcoJIe00pa3yrolue; OCHOBaHWM (IIENOYM W HEPACTBOPHUMBIE OCHOBAHMS);
KACIOT  (KHCIOPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

@u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

4.3

4.4

duznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJIOB: JINTHUA,
HaTpu:A, Kajlusd, Marovugd W KaJlblHs, aJIFOMUHHA, KCJIC34d. :‘)HGKTpOXI/IMI/I‘IeCKI/Iﬁ

A HAIIPSKEHUH METaJIOB

dusznyeckne U XMMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

Ouznyeckue U XUMHUYECKHE CBOMCTBa OKCcHUI0B HeMeTamwnoB: cepel (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuus(IV). Ilonydenue

OKCHJOB HEMECTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoictBa okcunoB: MeTawioB [A-IIIA rpymm, munka, memu(ll) u

xenesa(ll, IT). TTonydyenue okCuI0B METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMEpe
TUAPOKCUAOB  aIOMUHUSA, Kene3a, ULuHKa). llomyuenme ocHoBaHuN U
aM(OTEpPHBIX THJIPOKCHUJIOB

OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOH, a30THOH, (HochOpHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOM CEPHOM W a30THOM KHUCIOT.
[Tonyyenue kucaot

OO0mre XMMHYECKUE CBOMCTBA cpenHux cose. [lomydenue coneit

[Tonydyenne, coOupaHue, paclo3HAaBaHHE BOAOPOJAA, KHCIOPOJa, aMMHaKa,

YIJICKUCIIOTO I'a3a B J18.60paT0pI/II/I

4.11

HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6H_[I/IC

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

Xumudaeckue peaKnuu

5.1

Kraccudukarnuss XuMHYECKHX peakuuii Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYAaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKIX YJIEMCHTOB

52

53

54

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUUYECKUE YpPaBHEHUS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMCIEHMS] M BOCCTAHOBJIGHHSA.  DJIEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEAIEKTPOIUTHL. CHIIbHBIC U clIa0ble AJIeKTPOIUTHL. CTENeHb JUCCOIHAIH
Peakiiuu monHoro obmeHa. YCiOBHS MPOTEKAHMs PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus u OKpYyXKaromasa cpeaa

6.1

BemectBa u Martepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCTIOJIB30BaHUE BEUIECTB M XUMHUYECKHX pEaKIuil B jabopatopuu U OBITY.

HepBaﬁ NmoMoub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpYyXKaromiedl  cpeabl  (KHCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumun B
pelIeHUN HKOJOTHYECKUX TMpoOjeM. YCWICHHEe MapHUKOBOTO 3 dekTa,

pa3pymieHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, gocdopa, yriaepoaa, KpeMHUSI U UX COEIUHEHUH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM Xo3siicTBe. IlpumeneHune
METAJIJIOB U CIUIaBOB (CTalb, YYIyH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coeAMHEHHUH. [IoHsITHE O KOppO3UN METANIIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI X OT KOPPO3UHU

[TpuposHble UCTOYHHKH YTJIEBOJIOPOAOB (Yroyib, NPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIUIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STUJICH, alleTUIIEH, 3TaHOJI, TJINIEPUH, YKCYCHAs! KHCIIOTA).
[TonsiTHE O OMOTOTUYECKH BaXKHBIX BEIIECTBAX: JKUpPaX, O€NKax, YriaeBoJax — U uX

POJIN B )KU3HU YCIIOBEKA




Pacuérnr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) 10JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






@DoH/1 O1IEHOYHBIX CPEACTB MO XUMHH
8-9 kiaccnl
8 kimacc
®DOoH/T OIIEHOYHBIX CPEJICTB:

Koumponvnas paboma Nel «llepBoHavajibHble XUMMHUYeCKHE MOHSITHSD)
Konmponvnas paboma Ne 2 «Kucaopoa. Bogopoa. Boga. PactBopbi»
Konmponvnas paboma Ne3 «OcHOBHBIE KJIACCHI HEOPTAHUYECKHX COeTHHEHUID.

Konmponvnasa paboma Ne 4.«Ilepuoamyeckuii 3aKOH M CTpoeHHe aToMa», «CTpoeHHe BellecTBA.

XumMuueckasi CBA3b»

Konmponvnas paboma Ne 1
«IlepBoHayaTbHBbIE XHMHYECKHE TIOHATHSD)
[osicHuTeNnbHAs 3amKcKa

Kontponbnas padora Ne 1 B 8 kitacce 1mo teme «IlepBoHauanbHbIe XUMHYECKUE TIOHITHS COCTOUT M3
JIBYX 4aCTEH:

1. IlaTtb TecToBBIX 3afaHuil (Kaxaoe oueHuBaercs B 1 6an)
2. OrtkpbITas yacThb. (3 3a1aHus).

1 3aganne 2 3ajaHue 3 3aganue

CoctaButh cemb hopmyn no | CocTaBUTh ypaBHEHHS Pemuts 3amauy — 3 6anna
BAJIEHTHOCTH. peaKIvii, yKa3aTh THII

1 popmyna - 16amn peakiu

1 ypaBHeHue — 2 6asia, eciu

YKa3aH TUIl pCaKInun

Bpemsi BBINOIHEHUS! KOHTPOJIBHOM paboThl — 45 MUHYT
Hroro: 3a Bce mpaBMIIHLHO BBHITTOJTHEHHBIE 3a1aHUs — 25 0aioB
23 — 25 6ammoB — «5»
18 — 22 6ammoB — «4»
13 — 17 6ammoB — «3»

KonTponbnas padora Ne 1 o reme KonTpomasnas padora Ne 1 o teme
«ITepBoHauaIbHBIE XMMUYECKHE TTOHATHUS «[lepBoHayanbHbIE XUMUUYECKHE TOHATUS
Tect Tect
I - BapnanT II - BapuanT

1. YkaxkuTe rpymiy, B KOTOPOH Bce 3JIEMEHTHI - 1. YkaxuTe rpymiy, B KOTOPO BCE IIEMEHTHI -
METaJlIbL. HEMETaJlIbL.

a) Cu, K, Ca, Mg; 6) 0O, C, S, H; a) Cl, K, Ca, Mg; 0) O, C, S,H;

B) C, O, P, Na; r) Ca, Mg, S, Br. B) C, O, P, Na; r) Ca, Mg, S, Br.
2. VKaXuTe yTBepKJIeHHE, KOTOPOE PacCKphIBAET CMBICH | 2. YKaXUTe YyTBEPXKICHHE, KOTOPOE PACKPHIBAET




3amucu 7H:

a) ceMb aTOMOB BOJIOPO/Ia;
0) ceMb MOJIEKYJ BOJIOPO/IA;
B) YETHIPHA/IIIATh ATOMOB BOJIOPO/IA;

T)4eThIPHAIATH MOJIEKYJ BOJIOPOJIA.

3. Ykaxure rpynny, B KOTOPOil BCE 3JIEMEHTHI
MPOSIBJISIIOT BAJIEGHTHOCTH TOJIbKO 1I:
a) Na, K, H; 0) Ca, Ba, Mg;
B) H, K, Ca; r) Fe, H, C.

4. Ykaxure GopMyIibl, KOTOPbIE COOTBETCTBYIOT
3amMcu: MIECTh MOJIEKYI a30Ta, J[Ba aTOMa XJIopa,

JBEHA/IIATh aTOMOB (hTOpa.

a) 6N, 2Cl, 12F;
B) 6Ny, 2Cl,, 12F;

6) 6N2, 2C12, 12F2;
r) 6N, 2Cl, 12F,

5. YKaxuTe rpyniy BemecTB, KOTOPBIE COJSPIKAT JIUITh

NPOCTHIC BEIIECTBA:
a)FeO, CuO, Cu;
B)CuCl, CuO, CuSOy;

06)P, Cu, S;
r) MgO, MgS, Mg

cMbIcT 3anucu 7Ho.
a) ceMb aTOMOB BOJIOPO/a;
0) ceMb MOJIEKYJI BOJOPO/Ia;
B) YETBIPHAALIATh AaTOMOB BOAOPO/Ia;

T') YEeTBIPHA/IIIATh MOJICKYJI BOJOPO/A.

3. YkaxuTe rpynmny, B KOTOPOM BCE AIIEMEHTHI
MPOSIBIISAIOT BAJICHTHOCTh TOJIBKO I:

a) Na, K, H; 6) Na, Li, Cu;
K, Ca; r) Fe, H, C.

B) H,

4. Ykaxure GopMyJibl, KOTOPbIE COOTBETCTBYIOT
3aMUCU: IIECTh MOJIEKYJI a30Ta, JBE MOJIEKYJIbI
XJIOpa, ABEHAIIaTh aTOMOB (TOpAa.

a) 6N, 2Cl, 12F; 0) 6N, 2Cl,, 12F;;

B) 6N,, 2Cl,, 12F; r) 6N, 2Cl,, 12F,

5. YKaXXuTe rpymiry BemecTB, KOTOPbIE COAEPIKAT
JUIIb CJIOXHBIC BEIIECTBA:

a)FeO, CuO, Cu; 0)CuS, Cu, S;

B)CuCl, CuO, CuSOy; r) MgO, MgS, Mg

OTkpsITas 4acThb

I — Bapuanr

1. CoctaBbTe GOpMYIBI 10 BaJICHTHOCTH:
v VI V I I
AlCI, SiO, PH, SO, AsO, CuO, CIO

2. CocTaBUTh ypPaBHEHUS XUMHUYECKUX PEAKIIUN U
ONPEEIUTh UX THIIBL:
Mg + C12 —

Ca+02—> Na+N2—>

OTkpbITast 4acTh

II — Bapuant

1. CoctaBbTe (hOpMYJIBI 110 BaJICHTHOCTH:
IV VI
ZnBr, LiS, SO, WO, BaO, KF, Cal

2. CocTaBUTh ypaBHEHUS XUMUYECKUX PEAKIIUN U
ONPEEIUTE UX THUIIBL:
Al+Cl,—

Cu+0, — K+0,—




I - Bapuanr IT - BapuanT
Ne OtBer Ne OtBer
BOIIpOCa BOIIpOCa

1 A 1 b

2 A 2 b

3 b 3 A

4 A 4 B

5 b 5 B
Fe(OH); — Fe,03; + H,O CaS0O3; — CaO + SO,
Ba + HCI — BaCl, + H, Fe + HCl — FeCl, + H,

3. CocTaBHTb (1)OpMy.]'Iy H onpCACINTb MAaCCOBBIC 1OJIU

9JICMCHTOB B COCAMHCHHUH, COCTOAIICM U3 OJHOI'O aTOMa

Maraus, OJJHOIro aromMa yrijiepoJia u Tp€x arToMOB

KHUCJIOpOoda

3. CoctaBuTh GopMyIy U ONPEIEIUTH MACCOBBIE
JIOJIY 3JIEMEHTOB B COEIMHEHUH, COCTOSIILIEM U3
JIByX aTOMOB KaJMsi, OJHOIO aTOMa yriieposia u

TPEX aTOMOB KHCJIOPOJda

«HepBOHa‘laJ'II)HLIe XUMHUYECCKUEC ITOHATHH»

Tect

OTKpblTaﬂ HacTb

I — BapuanT

1. CoctaBbTe OpMYIIBI IO BaJICHTHOCTH:
v VI Vv I I
A1C13, SiOz, PH3, SO3, A8205, CUQO, CIO

2. CocTaBUTh YpaBHEHUS XUMHUUECKUX PEAKIIMNA U

OMPCACIINTD UX THUIIbI:

Mg + Cl, — MgCl, — peakuusi cCOequHEHUS
2Ca+ Oy — 2Ca0 — peakuust COEqUHEHUS

Na + N, — Na3zN — peakuusi coeqmHEeHUS

2Fe(OH); — Fe,03 + 3H,0 — peakuus paznoxxeHus
Ba + 2HCl — BaCl, + H, — peakuus 3amenieHus

II — BapuanT

1. CoctaBbTe (hOpMYJIBI 110 BaJICHTHOCTH:
IV VI
ZnBr, LiS, SO, WO, BaO, KF, Cal

2. CocTaBUTh YpaBHEHUS XUMHUUECKUX PEAKIMNA U

OIPECACIINTEC UX TUIIBIL:

2Cu + O — 2CuO — peakuusi COeIUHEHUS
2Al1 + 3Cl, — 2AICI; — peakiusi COeIUHEHUS

4Li + O, — 2Li,0 — peaknust coeTuHEHUS

CaCO3; — CaO + CO, — peakuus pa3inoxeHUs

Fe + 2HC1 — FeCl, + H; — peakuus 3amenieHus




3. CoctaBuTh GOPMYITY U OTIPEICTUTH MACCOBBIC JTOJTH 3. CoctaBuTh (hOPMYITy U ONPEACITUTH MaCCOBBIE

9JICMCHTOB B COCAMHCHHUH, COCTOAIICM U3 OJHOI'O aroMa | JOJIM 3JICMCHTOB B COCAMHCHHUH, COCTOAIICM M3

MarHus, OJJHOTO aTOMa YIJIepo/a U TPEX aTOMOB JIBYX aTOMOB KaJlHisi, OJHOTO aTOMa YIJepoa 1
KHCJIOpo/Ia TpeX aTOMOB KHCJIOPO/a

MgCO; K,COs3

M(MgCO3) = 24 + 12 + 16 *3 = 84 M(K,CO3) = 39%2 +12 + 16* 3 = 138

w (Mg) =24/84 * 100% = 28,57% w () =78/138 * 100% = 56,52%

w (C) =12/84 * 100% = 14,28% w (C) =12/138 * 100% = 8,69%

w (O) =48/84 * 100% = 59,25% w (O) =48/138 * 100% = 34,78%

Konmponvnas paboma Ne 2
«Kucsaopoa. Bonopoa. Boga. PactBopbi»
[TosicHuTenpHas 3amucka

KonTponbnas padora Ne 2 B 8 kinacce o teme «Kucaopoa. Boaopoa. Boga. PactBopsi» coctout u3
YETBIPEX YaCTEH:

1. JlecsaTh TECTOBBIX 3a/laHUi (KaXK10€ OLleHUBaeTCs B 1 Oasn)

2. BcraBbTe npomymieHHOE CJI0BO (KaXK0€ 3aJaHue oLleHuBaeTcs B 1 6ain).

3. CocraBbTe U HaliauTE KOA()OUIIUEHTHI U YPABHEHUN XUMHUYECKUX PEAKIIHH.
Kaxmoe ypaBHEeHHE peakny OLlEHUBAaeTCs B 2 Oasuia.

4. 3apauva - 2 Gayta

Bpems BbInoHEHNsI KOHTPOIbHON paboThl — 45 MUHYT
Hroro: 3a Bce mpaBWIHLHO BBHITIOTHEHHBIE 3a1aHus — 23 Oaria
21 — 23 0amioB — «5»
16 — 20 6amioB — «4»
11 — 15 6amioB — «3»

Konmponvnasa paboma Ne 2 Konmponvnasa paboma Ne 2
«Kucqopoa. Bonopoa. Boxa. Pactesopbn» «Kucaopoa. Bonopoa. Boxa. PacTBopbi»
I - Bapuant IT - BapuanT
1- yacThb 1-4 vactp

1. CaMblii paclpoCcTPaHEHHbIH XMMUYeCKHUil 1. Camplii pacnipoCTPAaHEHHBIH XUMHYECKUH

JJ€eMEHT B 3eMHOil Kope: JieMeHT Bo BcesieHHoOI:

a) BOJOPOA 0) KMCIOPOA B)cepa  T) JKele30 a) BOZIOpoyT  0) KMCIIOPOKL  B) cepa ) Kee3o

2. Y4eHblii, HOJy4YMBIIMI KHCJIOPOA M NMEPBbIH 2. Ilpu NpoKa/IMBaHUH OKCH/IA PTYTH KpOMe

ONHCABILINIE 3T0: PTYTH mOJy4YaeTcs emé:




a) k. laneron 0) I".KaBenaui
r) A.JlaByasbe

B) Jlxk. Ilpuctiu

3. Kucjiopoa 1 Bo0pPOJ MOKHO MOJTYUYHTh,

Pa3jokuB BEIIECTBO:

a)Boxy ©0)cCoiab B) KUCJIOTY T) MapraHI[OBKY
4. B n1poMbIIIJIEHHOCTH KU CJIOPO/ MOKHO

MOJIYYMTb U3:

a) Boasl 0) BO3AyXa  B) MapraHOBKH T) COJIU

S. B coctaB BO31yXa He BXO/JAUT:

a) BOIOpoJ  0) KUCIOpPOA  B) YIJICKUCIIBIN Ta3

I') aproH
6. Peaknium, nporexarouye ¢ NorjiomeHueM

SHEPIruM HA3bIBAKOTCH:

a) 9K30TePMHUYECKUMHU
SHAOTEPMUYECKUMU

0) KaTAIUTHYCCKUMHU  B)

7. Ilpu peakniuu AKTUBHBIX METAJJIOB € BO0#

KpOoME TMAPOKCUIAOB BbIICJISACTCH:

a) BoAopos  0) KHCIopox  B) MeTaH T) HEPTH

8. Camblii Jérkuii ras:

a) CCpHUCTBIN  0) KUCTIOPOA ~ B) YIVICKUCIIBIA T)

BOJIOPOJL

9. OMHOPOAHBIE CHCTEMBI, COCTOSIIIHE U3
MOJIEKYJI PACTBOPHUTEJISI H PACTBOPEHHOTO
BelllecTBa:

a) B3BeCH
AMYIBCUU

0) pacTBOpBl  B) CyCHEH3UU T)

10. BemiecTBo, NpaKTH4YeCKH HEPACTBOPUMOE B
BoOJiE:

a) Mel
cepebpa

0) caxap  B)TWUIIC  T) XJIOPUJ

2-s1 YacTh
BcraBbTe nponyueHHoe cJI0BO:

1) BemectBa, KOTOpbIE YCKOPSIOT XUMHUYECKHE
peakiyu, HO CaMu IIPU 3TOM HE PacXOIyrOTCH,

Ha3bIBAKOTCA

a) KHCIopoa  0) BOJOPOJI  B) aprOH  T') HEOH

3. B Bo3ayxe KHCJI0pPOAa MO 00bEMY:

a) 78%  6)2%

4. JIns ropeHus BelecTBa He00X0AMM JA0CTYII:

B)21% 1)23%

a) Boopojga ©0) Kuciaopojla  B) alIOMUHUS — T)

KPEMHHS
5. Peakunu, nporexaouiue ¢ BblieJeHHEM

SHEPIvM HA3bIBAKOTCH:

a) SK30TEPMHUYECKUMU  0) SHAOTEPMUUYCCKUMHU

B) KaTAJIMTUYECKUMU
6. Bogopox M0KHO NMOJYYUTH NIPH PeaKIUH

METAJNJIOB C:

a) KUCJIIOTON
PTYTbIO
7. Eciin BOgOpoA cpearupyer ¢ KMCJIOPOAOM,

0) COIbI0O  B) OKCHJAMU  T)

MOJYYMTCH:

a) BO3ayx ©O)MeTaH B)BOJa  T) YIJIEKHCIBIHA

ras
8. BoccTraHoBUTE/IbHbIE CBOHCTBA BOAOPOa

NPOSIBJIsSIET B peaKkuusx c:

a) OKCHJIaMH METAJJIOB  0) BOJIOM

') MEJIbIO

B) PTYTbIO

9. CmecH, B KOTOPBIX MeJIKHE YaCTHIBI TBEPAOTO
BellleCTBAa PABHOMEPHO pacipeeaeHbl MeK1y

MOJIEKYJIaMHU BO/Ibl, HA3bIBAIOT:

a)B3BeCM  0) pacTBOpbI  B) CYCIIEH3UH  T)

OMYJIbCHUU

10. BemecTBO, XOpOILIO PACTBOPUMOE B BOJIE:

a)men  0) rumc B) TTMHA  T) caxap

2-91 yacThb
BcraBbTe nponyueHHoe ¢JIOBO:

1) CnoxxHble BeLIECTBa, KOTOPHIE COCTOAT U3 JBYX
AJIEMEHTOB, OAVH U3 KOTOPBIX KHCIOPOI,

Ha3bIBAKOTCA

2) KonunuecTBo TEIoThl, KOTOPOE BBIACISETCS HIIN




2) XMMHUYECKOE YpaBHEHHE, B KOTOPOM YKa3bIBaCTCS

TEIUIOBOU (PEKT, HAa3bIBAIOT

3) PactBOp, B KOTOPOM JaHHOE BEIIECTBO MPHU
JTaHHOM Temreparype OoJbIe He pacTBOPsIETCS,

Ha3bIBAIOT
3-11 4ACTh.

CocraBbTe U HaiiguTe KOIPPUUUEHTHI 1151

YPABHEHUI XUMMYECKHUX PeaKIMii:

a) TOpEHUS JIUTUS

0) B3aMMOJICCTBHSI BOJJOPO/Ia U XJI0pa

B) B3auMojieicTBuUs Bogopoaa u CuO

T') B3aMOJICHCTBHE BOJIBI ¢ okcHaoM ¢ochopa (V)
4 — s yacTh

Pemu 3amauy

Ormpenenure MacCoOBYIO JIOJIIO COJIU B PacTBOPE,

eciu 17 r conu pactBopuiiu B 48 T BOABI.

IOorjIomacTCA mpu XHUMHYCCKOU pC€aKuuru, Ha3blBarOT

s dexrom.

3) PactBOp, B KOTOPOM JaHHOE BEILIECTBO MPHU
JAHHOM TeMIepaType eIié MOXeT PacTBOPSTHCS,

Ha3bIBAIOT
3-11 YaACTb.

CocraBbTe 1 HaiiguTe KO3IPPUUUEHTHI 1Sl

YPaBHEHU XUMHYECKHUX PeaKImii:

a) TOPEHUS ATFOMUHHUSI

0) B3aMMOJICHCTBHS BOJIOPO/IA U CEPBI

B) B3aUMOJICUCTBHUE BOJIBI C OKCHI0M cephl (V)
T') B3aMOJICHCTBHUE BOJIBI C JINTHEM

4 — 1 yacTh

Pemu 3amauy

Omnpenenure MacCOBYIO JIOJIIO COJIM B PacTBOPE,
eciu 41 r conu pacTBopwin B 221 T BOJBI.

Omeemul u peutenus K KOHMpPOIbHOU pabome Ne |

«Kucaopoa. Bogopoa. Bona. PactBopbi»

I — BapuanT

1-s1 vacTeb.

10

2-1 YACTh.

1)karanuzaropaMu
2) TEpMOXUMHYECKUM

3) HEHACHIIIICHHBIMH

IT — BapuanT

1-s1 vacThb.

10

2-51 YACTh.

1) okcunamu
2) TEIIOBbIM

3) HaCBIIIEHHBIMU




3-1 yacTh. 3-51 YacTh.

a) 4Li + O, =2Li,0 a) 4Al+ 30, =2A1,03

6) Hz + C12 =2HCI 6) H2 +S= HQS

B) CuO + Hy=Cu + H,O B) H>0O + SO3=H>SO4

F) 3H,0 + P,O5=2H; PO, F) 2H,O + 2Li =2LiOH + H,
4 — 51 yacTh

E— 4 — s yacTh

Mppa) = 17+48 =651
W (5-sa) = 17/65 * 100% = 26,15%

Meppay =41 +221 =262 1
W (sna) = 41/262 * 100% = 15,64%

Konmponvnas paboma Ne 3
«OcHOBHbIE KNIACCHL HEOP2AHUYECKUX 8EU{ECIBY
[TosicHuTenpHas 3anucka

KonTponbnast padota Ne 3 B 8 kiacce o reMe «OCHOGHbIE KN1aACChl HeOP2AHUYECKUX 6€U{eCHIE) COCTOUT
W3 TPEX YacTeil:

1. TecroBsle 3amaHus ¥ 33aHUS HA COOTBETCTBHUS;
2. 3ajaHus HAa 3HAHUS KJIACCOB HEOPTraHWYECKUX COETUHEHUI.
3. 3anaHus ¢ pa3BEPHYTHIM OTBETOM.

3agaHus bamisr
A-1 1
A-2
A-3
B-1
B-2
C-1
C-2

HUroro: 21

N S S S L

Bpemst BbINOTHEHUS! KOHTPOJIBHOM paboThl — 45 MUHYT

Brimonaensix: 20 — 21 - «5»
15-19 - «d»
11 -14 - 3»




Konmponvnaa paboma Ne 3no meme:
«OcHogHble KNacchl HEOPZAHUYECKUX 8eU{eCHI8)
I — éapuanm
A —1 Okxkcun yraepona (IV) pearupyeT ¢ KaxapIM U3
JIBYX BEIIECTB:
a) BOJIOM M OKCUIOM KaJbIIUs
0) KUCIOpPOI0M U OKcHI0M cephl (IV)
B) CyJib(haTOM Kallusi ¥ TUIPOKCUIOM HaTPHUsI

r) hochopHOI KHCIOTON U BOJOPOIOM

A —2 VYCTaHOBHUTE COOTBETCTBHE MEXKIY (GOPMYJIOM
MCXOJHBIX BEIIECTB U MPOAYKTAMU PEaKIIHii

®opmyibl BemecTs  [IpoaykTel

B3aUMOJCHCTBHUS
a) Mg + HCl — 1) MgCl,
6) Mg(OH)z + COZ 2) MgClZ + H2
N
B) Mg(OH), + HCl  3) MgCl, + H,O
N
4) MgC03 + H2
5) MgCO3 + H,O

A — 3 YcTaHOBUTE COOTBETCTBUE MCKAY XHUMHYECKOM

(dhopMyII0ii BelIecTBa U €ro Ha3BaHUEM.

1) FeCls A. nutpat meau(Il)
2) Cu(NO3), b. kapOoHaT Kasust

3) Al»(SOy4);3 B. xmopun xeneza(I1l)
4) K,CO3 I'. autput meau(Il)

. cynsdar aqroMuHHS

B — 1 Pacnpenenure Bemiectpa o kinaccam: NaCl,
CaCOs3, MgCl,, NaHCO3;, Cu(OH),, CuO, NaOH,
Fe(OH)3’ SO3

‘ Oxcupbl | OcHoBaHus ‘ Kucnotsl ‘ Conn

B - 2 OcyuiecTBuTe
Cu—CuCl,—Cu(OH),—CuO— CuCl,

MIpeBpALICHUS:

C - 1 Hamummure 2 BO3MOXHBIX CIIOCO0a MOIY4YEHUS

cynb(dara Kanus.

Konmponvnaa padboma Ne 3 no meme:

«OcHnoeéHble Knaccol HeopzcanuvdecKux eeuiecmae)

1I- gapuanm

A —1 Oxcua HaTpusi pearupyeT ¢ KaKIbIM U3

JIBYX BEILIECTB:

a) BOJIOM M OKCHJIOM KaJbI[us

0) KHUCJIOPOJIOM U BOAOPOJIOM

B) CyJb(haTOM Kaliusi ¥ TUIPOKCHUIOM HaTPUS

r) dpochopHoii kucrnoTor 1 okcuaom cepsl (IV)

A —2 VYCTaHOBUTE COOTBETCTBUE MEXKITY

(bopMyII0il HICXOIHBIX BEUIECTB U MPOTYKTAMH

peakuui

Dopmyiibl
BEILIECTB

a) Fe + HCl —
6) Fe(OH), +
C02 —

B) Fe(OH), +
HCl —

[IponyxTsl
B3aNMOICHCTBHS
1) FeCl,

2) FeClz + H,

3) F€C12 + H20

4) FGCO3 + Hz
5) FeCO;5; + H,O

A — 3 YcTaHOBUTE COOTBETCTBUE MEXKIY

XHUMUYECKOH OpMYIIOii BeriecTBa 1 ero

Ha3BaHMEM.
1) FeCl,

2) Mg(NOs),
3) Alx(SO4);
4)Na,COs3

A. xapOoHaT HaTpus
b. HuTpaT Maruus

B. xnopun xenesza(1l)
I'. auTpuT Maruus

J1. cyabdat antroMuHUSA

B - 1. Pacnipenenute BenectBa no kinaccam: P,Os,

HzSO4, CaO, HNO3, HC], CaClz, Mg(OH)z, K2C03,

Fezo3.

‘ Oxcunel ‘ OcHoBanus ‘ Kucnorst ’ Comn |

B -

2.0cymiecTBuTe

IIPEBPALICHMS:

Ca—Ca0—Ca(OH),—CaCl,—CaCO3




C -1 Hanumure 2 BO3MOXHBIX crocoda

C -2 Kakas macca COJM MOJIYYUTCS, €CIIM B PEAKLUI0 | MTOJIYYEHHUs XJIOPHJIA [IUHKA.

¢ 36 r ruapokcuna xenesa (II) Bcrymaer consiHas

KHCIIOTa C -2 . Kakas macca COJIM TIOJIYYHUTCSI, €CITH B
peakuuio ¢ 80 T KaublMs BCTyHAET COJSTHAS
KHCJIOTA.
Omeembl u pewtenusi K KOHMpPOabHOU pabome Ne 3
«OcHo8HbBIE K1ACCHl HEOPZAHUYUECKUX BEULECH B
I — Bapuanr IT — Bapuant
Yacts - A Yacte — A
1 2 3 1 2 3
A b B 1 2 3 4 A b B 1 2 3 4
A 2 5 B A Ji| b r 2 5 B b il A
Yacts — B Yacts — B
1. 1.

Oxkcunpl | OcHoBaHus | Kucnotsl Comn Oxkcunel | OcHoBaHus | Kucnotsl Comn
CuO, , Cu(OH)2 NaCl, P205, Mg(OH)z, HzSO4, CaClz,
SO NaOH, CaCO3, CaO, HNO3, K2C03,

3 Fe(OH); MgCl,, Fe,0s. HCI,
NaHCO3,
2. )
Cu + Cl, — CuCl, ’
CuCl, + 2NaOH — Cu(OH), + 2NaCl 2Ca+ O, — 2Ca0
CuO + 2HCI — CuCl, + H,0 20 +H0 — Ca(OH),
Ca(OH), + 2HCI — CaCl, + H,O
Yacte — C CaCl, + Na2C03 —>C3.CO3 + 2NaCl
1.
Yacts — C
KQO + HQSO4 = KQSO4 + HQO
1.
2KOH+ H»,SO4 = K»>SO4 + 2H,0
2 Zn + 2HCI = ZnCl, + H,
Fe(OH), + 2HCI — FeCl, + H,O Zn0 + 2HCl = ZnCl, + H,0




n(Fe(OH), ) = n(FeCl, )= 36/ 90 = 0,4 mouib 2.

m(FeCl,) =0,4 * 127 =50,81 Ca + 2HC1 — CaCl, + H,O

n(Ca) = n(CaCl, ) = 80/ 40 = 2 MoJb
m(CaCly) =2 * 111 =222r

Konmponvnas paboma Ne 4
«Ilepuoaunyeckuii 3aKoH u crpoeHue atoma. CTpoeHue BenecTBa. XuMHYeCKasi CBA3b»
[TosicHuTenpHas 3anucka

Konrponsnas padora Ne 3 B 8 kiacce no teme «Ilepuoanveckuii 3akoH u crpoenune aroma. Ctpoenune
BelecTBa. XMMHYeCKas CBSI3b» COCTOUT U3 TPEX YaCTEH:

KonTponbHas padoTta cogepKUT pa3HOYpOBHEBbBIE 3aJaHUSL:

1) Tecr (c BBIOOPOM OJHOTO BapuWaHTa OTBETa M3 4YeThipex); Kakmoe mpaBUIBHO BBHIIOJHEHHOE
3amanue (C BEIOOPOM OTBETA) OIICHUBAETCs B 1 Oas.

2) PacmpeneneHne XMMHUYECKHX DSJEMEHTOB I0 HEKOTOPBIM XapaKTEPUCTUKAM, XHMUYECKas CBS3b.
(IToyHBII TPaBWIBHBINA OTBET OLICHUBAETCs 2 OajutaMu, 32 HETOJIHBIA MPaBHIBHBIA OTBET — 1 Oasi, 3a
HEBEpHbIN OTBET (WK ero orcyrcreue) — 0 0amios.

3) 3akperuieHHe OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCAMHEHUH, pemieHue 3amgad. Cuwurtaercs
BBITIOJTHEHHBIM BEPHO, ©CJIM TPAaBHILHO 3alUCaHbl TpH ypaBHeHHs peakmmii (3 Oamra). [IpaBmibHO
3alucaHbl 2 ypaBHEHHs peakiuii — 2 Oawa. [IpaBWIIbHO 3amMCcaHO OJHO ypaBHEHUE peakiuu — 1
oamn.IIpaBuibpHO pemeHHas 3a1a4da-3 Oaa.

MaxkcumaabHOE KOJUYECTBO 0AJUIOB MPEICTABICHO B TaOIHIIE 1.

Tabnuya 1
MaxkcuMaIbHOE KOJIMYECTBO OAJLIOB
Bun pabotsr
Yacts 1 Yacts 2 Yacts 3 Hroro
KonTposabHas padbora 9 6 6 21

Bpemst BbINOTHEHUS! KOHTPOJIBHOM paboThl — 45 MUHYT

Oyenusanue pabomsi OnieHHBaHUE pabOTHI MPEICTABICHO B TabuuLe 2.

KonuuecTBo 6amios Ornenka
19 -21 «5»
13— 18 «»
10— 12 «3»
Konmponvnas paboma Ne 4 Konmponvnas paboma Ne 4
«Ilepuoanyeckuii 3aKOH U CTpOEHHE «Ilepuoanyeckuii 3aK0H U CTPOEHHE aTOMA.
aroma. Ctpoenue BeuecTBa. Xumnueckas | CrpoeHne BemecTBa. XMMU4YECKasi CBSA3b)




CBA3b»

Bapuanr 1
Yacrtp 1

Buumamenvno npouumatime xasicooe
3a0anue (Al — A9), uz uemwvipex
NPeONIONCEHHBIX 8APUAHINOE OMBENO8
8blbepume 00UH NPABUTLHBLIL
Al. BeniectBo ¢ KOBaJ€HTHBIM HEMOJISPHBIM
THUIIOM CBSI3U:
1) N2, 2) Na, 3) NaCl,4) H20

A2.Y aroMa Kajaus 4ucio 3JIEKTPOHOB U

IIPOTOHOB COOTBETCTBEHHO PABHO:
1)19139,2)19120,3)39u119,4) 19u 19

A3 HeMmeTtananyeckue CBOMCBTA DJIEMEHTOB B

HepUoJeE:

1) yMeHbIIAOTCS, 2) YBEIMUMUBAIOTCS, 3) HE
U3MEHSIOTCS,  4)yMEHbINAIOTCS, a 3aTeM
YBEJIUYHUBAIOTCS

A4. Yucno 37eKTPOHHBIX ypOBHEH

OTIPEIeIISACTC T10:
1) Homepy rpynibL,2) HOMEPY psaaa,3)

MOPSIIKOBOMY HOMEPY,4) HOMEpY nepuoja
AS. Yucno npoToHOB B sApeE aToMa
yIJIEpO/a paBHO:

D+3,2)+4,3)+6, 4)+7

A6. Huco 371eKTpOHOB Ha BHEIIIHEM
SHEPreTUUYecKOM YPOBHE B aTOME HATPHs
paBHO:

1) 3,2)5,3)1,4)31

A7. B Bemectse ¢ popmymnoit H20 cBsi3b:
l)uonnasi, 2)xoBaJIeHTHas MOJSPHAs,
3)koBajieHTHas
HenoJsipHast,4 )MeTaJTHuecKas
A8. Kakomy 351eMeHTYy COOTBETCTBYET
anexkTpoHHas popmyna 1s22s22p63s23p4:

DS, 2)Ar, 3)P, 4)CL

A9.CTeneHb OKUCIIEHHS CEPBI B
coeqnuennax SO3, H2S,
H2S03 cooTBETCTBEHHO paBHBI:

Bapuant 2
Yacrs 1

Brumamenvno npouumatime xascooe 3aoanue
(Al — A9), uz uemvipex npeonoI’ceHHbIX
8ApUAHMOB8 0MEemos 8vlbepume 0OUH
NnpasuibHbll
Al. AKTUBHBIN MeTaJlJ1 HATPUI UMEET CXEMY
CTPOCHHS aToMa:

1)2,1; 2)2,2; 3)28,1;4)28,2

A2. Bug XuMHU4ecKoil CBA3M y BELIECTBA,
nmMeroniero ¢popmyny Na2S:
1) KOBaJIeHTHAsT HETOJSApHAs, b 2)

KOBAJICHTHAsI MOJIsipHas, 3) MeTayuinueckasi, 4)

HOHHas

A3. Metannuyeckue cBoiicTBa 1o rpymme: 1)
YBEJIMYUBAIOTCS, 2) yMEHbIIAIOTCS 3)
YMEHBIIAIOTCS, a 3aTeM YBEIHUUBAIOTCA, 4) HE
HU3MEHSIOTCS

A4. 3apsan sapa XUMHUYECKOTO 3JIEMEHTa pPaB
eH:

1) Homepy mepuopa, 2) HoMepy IrpymisbL3)
MOPSAIKOBOMY HOMEpY,4) HOMEpY pAla

AS5. . ATOMEBI 3JIEMEHTOB, HMEIOIIIIE
OJINHAKOBOE YUCJIO 3JIEKTPOHOB Ha BHEILIHEM
SHEPreTUYECKOM YPOBHE, PaclookKeHbl: 1) B

OJIHOH Ipymne ,

2) B OHOM moarpymme , 3) B OAHOM

nepuoje, 4) no JuaroHalu.

A6. Yucno »1eKTpOHOB Ha BHEIIIHEM
HHEpPreTU4YecKoM ypoBHE B aToMe (ocopa
paBHO:
D3, 2)5,

3)15, 4)31

A’7. ATOMBI 31€MeHTOB, UMEIOIINE OJMHAKOBOE

YHCII0 YPHEPTETUUCCKUX YPOBHEH,
PacIoI0KeHbI:

1) B onHOM Tpynne nNepuoguvYecKOil CUCTEMBI,
2)B OJTHOM TIEPHOJIC IEPUOTUUECKON CHCTEMBI;
3) B omHOW moOArpymmne NepuoJINYECKON
CUCTEMBI, 4) BCE BapUAHTHI BEPHBI.

A8. Crenenpb okucienus 6poma B




1)+6,-2,+4 ,
4)+4,+6 -2.

2)-2,+4,4+6, 3)+6,+4-2,

Yactn 2

B1.CocTtaBbTe CXEMBbI CTPOCHUS aTOMa U
pacipenenuTe AJIEKTPOHBI IO OPOUTAIIAM IS
asmeMmenTa Ne 5.

B2. Kak B nepuojie U3BMEHSIOTCS pauyChl
ATOMOB M MX 3JIEKTPOOTPUIATEIIHLHOCTD?

B3. 3.Pacnpenenure Beniectna no 4
KOJIOHKAaM B 3aBUCHUMOCTH OT THIa
xummndaeckoit csizu: 1) BaCl2 ,2) CH4,3)
Cl2,4) C2H2, 5)MgO0, 6)Br2,7) K20,8) Mn.

A b B C
( ( Meramnu| WMo
Kop.moms [Kos.Hemonst| yeckass | HH
pHas) pHas) ast
Yactpb 3

C1. Hanumure ypaBHEHUs peakuii, ¢
MIOMOILBI0 KOTOPBIX MOXHO OCYILIECTBUTH
CIIEYIOLIUE IIPEBPALICHUA:

P—>P205 —> H3PO4 —> Na3P0O4

C2. Omnpenenute Maccy kapOoHaTa
kanpuus CaCO3, ecnu pu €ro TEpPMUUYECKOM
paslioKEeHUU BbIAEsACTCS 45 TUTPOB

YIJIEKUCIIOro ra3a

coenunenusx Br,O; u MgBr, cooTBETCTBEHHO
paBHBI:

) +4 wu =2 B2) -1 mu
+2, 3)+7u-1, 4)+7u-7.
A9. Pacnpenenenuto AJIEKTPOHOB o
JIEKTPOHHBIM ~ CJIOSIM B atome  ¢Topa
COOTBETCTBYET CXeMa:
1)2;8; 8; 2)2: 8,7, 3)2; 7, 4)
2;8;

Yactsp 2

B1. CocraBbTe CXEMBbI CTPOCHUS aTOMA U
pacnpeenuTe 3JeKTPOHbI 0 OpOUTAIISAM AJIst
anemenTa Ne 13

B2. Kak B rpyrine u3aMeHs0TCsA pagnychbl
aTOMOB M MX JIEKTPOOTPULIATEIBLHOCTh?

B3. Pacnipenenure BemecTBa no 4 KOJIOHKaM B
3aBUCHUMOCTH OT THIIa XUMHYECKOM CBs3H: 1)
H2S,2) CH4, 3)N2 ,4) Si02 , 5)Ag ,6)

N205 7), K, 8)K2S.

A b B C
( ( Meramnmu | Mo
Kog.mmonsip | KoB.Hemnon | yeckas | HHa
Has) sipHast) S
Yacrs 3

Cl.Hanumure ypaBHEHMs peakLUi, C
MTOMOIIBIO0 KOTOPBIX MOKHO OCYIIECTBHUTD
CIIEAYIOIINE TIPEBPALCHHUS:

S —> SO3 —> K2504 —> BaS0O4
C2. Bpluncnute Maccy OKCHJa KaJlbIus,
oJiydeHHoro npu odxwure 250 r kapOoHaTa

KaJlbIius.

Omeembl u peutenusi K KOHMPOAbHOU pabome Ne 4

«Ilepuoauyecknii 3aKoH U crpoenre aroma. CTpoeHue BeuecTBa. XUMHUYECKast CBA3b»




Bapuanrt 1

3amanue OTtBeT

Al 1
A2
A3
A4
AS
A6
A7
A8
A9

OTBETHI K 3aJaHUIM YacTH 2
Bl1.1)+5 2,3 B
1s*2s°2p'

— = = | WW ||

B2. CneBa HampaBo pajiuyCc yMEHbIIAETCs
ANIEKTPOOTPHLATETHLHOCTh YBEIIMIUBACTCS .

B3.

A b B C
( ( Mertamumy | Hon
Kop.mmomms |[KoB.Hemonst|  eckas Has
pHas) pHas)
2,4 3,6 8 | 1,57

DJeMEHThI OTBETA 3aaHusg 4aCTHu 3.

Cl.(Jomyckatorcs uHble (HOPMYIHPOBKU OTBETA,
HE MCKaXKaroIllie ero CMbICIIA.)

1) 4P +5 02 = 2P205;

2) P205 +3 H20 = 2H3PO4;

3) H3PO4 + 3 NaOH = Na3PO4 + 3H20

C2.
CaCO;3; = CaO + CO1
V(CO2)=45n

Vo=22,4 n/Moan

Bapuanr 2
3aganue OTtBeT

Al 3
A2 4
A3 1
A4 3
AS 2
A6 2
A7 2
A8 3
A9 3

OTBeTHI K 331aHUSIM YaCTH 2

Bl. +13 2,8,3 Al 15%25%2p°3s%3p!

B2. Pangnycsl aTOMOB yBEJIMUMBAIOTCS CBEPXY
BHM3, JIEKTPOOTPHULIATEILHOCTD - YMEHBIIIAETCA.

B3.

A b B C
( ( Metannuu | Mon
Kos.mmong |[Kos.Hemonsg| eckas Has
pHas) pHast)
12,46 3 57 | 8

DJIeMEHTEI OTBETA 3aaHusg 4aCTu 3.

Cl.(domyckatoTcst uHble (hOPMYITUPOBKHU OTBETA,

HE MCKAXKAIOIINE €r0 CMBICTIA.)

t
1)2S +3 02 = 2S03;
2) SO3 + 2K OH = K2 SO4 + H20;
3) K2 SO4 + Ba (NO3)2 =BaS04 + 2KNO3

C2.
250r Xr
CaC0O3= CaO+C02

1 moe 1 MomB




100r/mounb 56r/mMo01B
100r Sér
250/100=xr/56
x=250*56/100=140r

9 kjaacc

®DOH/1 OLIEHOYHBIX CPEJICTB:
1. KOHTPOJIBHBIE U3BMEPUTEJIBHBIE MATEPUAJIBI Nel Tema: «Memannwi»
2 KOHTPOJIBHBIE UBMEPUTEJIBHBIE MATEPUAUJIBI Ne 2 Tema: «Hememannvi»
3. KOHTPOJIbHBIE U3MEPUTEJIbHBIE MATEPUAJIBI Ne 3 Tema: « Opeanuueckue coedurenusn»

4. KOHTPOJIbHBIE U3MEPUTEJIbHBIE MATEPUAJIBI Ne 4 Tema: «Hmoecoeas kommponvhas

paboma no xumuu 3a kypc 9 kracca»

KOHTPOJIBHBIE U3MEPUTEJIbBHBIE MATEPUAJIBI Nel
Tema: «Memannviy

Bapuanr 1.
1.OnexkTpoHHas popmMyia aToMa MarHus:
A.18728~ B. 1S 25 2P
B. 15°28' I. 15°28%2P"3S°
2.C pa30aBneHHOW CEpHOM KUCIOTOM HE B3aUMOJICHCTBYET:
A. AmoMuHUI B. XKeneso
b. bapwnii I'. Ptyts
3.IIpoctoe BelecTBO ¢ HanboJee SIPKO BhIPaKEHHBIMU METAJUTMUECKUMU
CBOMCTBaMHU:
A. bepnumii B. Marnui
b. Kanbui I'. Crponuuit
4.ATOM Maruus oTJIMYaeTCs OT MOHA MAarHUs:
A. 3apsaaoM sapa B. YucioM mpoToHOB
b. 3apsnomM gacTuibl I'. YnciioM HEUTPOHOB
5. Haubonee sHEpruyHO pearupyer ¢ BOJIOM:
A. Kannii B. Cxanguii
b. Kanpuwmit I'. Maraui
6. Pan, B koTOpOM Bce BemecTsa pearupyrot ¢ kansuuem: A. C0,, Hy, HCI B.

NaOH . HQO , HC1 b. Clz , Hz O , HZSO4 I.S , H2SO4 , SO3,
7. Pam/lyc aToMoB 3j1eMeHTOB III nepuoaa ¢ yBCJIMYCHUEM 3apajia aapa OT MIEJIOUYHOro MeTajla K raJIoreHy

8. Bui xuMuyeckoi CBA3U B IPOCTOM BELIECTBE KEIE30

9. Hanumure CcoOKpaleHHOe HWOHHOE YpaBHEHHE, COOTBETCTBYIOIIEEC MOJIEKYJISIPHOMY YPaBHEHHIO:
BaCl1,+ H,S0, = BaS0, + 2HC1
10.Ha¢nmme YpaBHEHUS PEaKLUid, C TOMOIIbIO KOTOPBIX MOYKHO OCYIIECTBUTH CIEAYIOILINE
npespamierus: CuCl,—> Cu(OH); - -->Cu(NO3;)—>Cu u cocTaBUTh BO3MOXHBIE OKUCITUTEIHHO-
BOCCTAHOBUTEJIbHBIE YPAaBHEHUS.

KOHTPOJIBHBIE U3MEPUTEJIbHBIE MATEPUAJIBI Nel

Tema: «Memannw

Bapuanr 2.




1.DnexTpoHHas popmyna aToMa HaTPUS:

A.18%28 B. 15°28%2P"38?

B. 15°25°2P°3S' r. 1828

2.C coystHOM KUCJIOTOW HE B3aMMOJICHCTBYET:

A. Menp B. Keneso.

b.Kanbuui I'. Iunk

3.IIpocroe BELIECTBO c Haubosee APKO BBIPAXCHHBIMU
CBOWCTBaMH:

A. AIOMUHMI B. Maruauit

b. Kpemuuit I'. Harpuii

4. ATOM amOMUHUS OTJIMYAETCS OT MOHA ATFOMUHUS:

A. 3apsiiom sigpa B. 3apsinom yacTuiisi

b. Yucnom npoToHOB I'. Yucnom HEUTPOHOB

5. Haunbonee sHepruyHO pearnupyeT ¢ BOJIOK:

A. Ctponuuit B. Marnuii

b. Kanpuwmit I" bapwuii.

6. Psii, B KOTOpOM BCe BEIIECTBA PEarupyroT ¢ MarHueM:
A.S,NaOH, H;0 B. Cl,, 0,, HC1

b. Li, HzSO4, I_Hz T. CUO, Cu(OH)z, H3P04

7. Pazmyc aTOMOB 3JIEMEHTOB TJIaBHOMU MOATPYHIIBI C YBCIIMYCHUCM 3apsia aapa
8. Bug xumudeckoM CBSI3H B IpoCTOM BCHICCTBEC XJIOpUA€ HaATpuAa

METATNIMYCCKUMU

9. Harmumwmre COKPAIIEHHOC NOHHOC YPAaBHCHUEC, COOTBCTCTBYIOIICEC MOJICKYJIIPHOMY YPABHCHUIO! A1C13

+ 3KOH = A1(OH); + 3KCl1

10. Harmmmmre YpaBHCHUA peaKHHﬁ, C MIOMOIIBIO KOTOPBIX MOXKXHO OCYHICCTBUTDH CIICAYIOIIHNC

npespaniettis: Zn—» ZnS0,

- >7Zn(OH); —>ZnO u cocTaBUTh BO3MOKHbBIE OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIC YPABHEHUS.

KOHTPOJIBHBIE U3MEPUTEJIbHBIE MATEPUAJIBI Ne 2

Tema: «Hememannoiy

Bapuanr 1.
1.3apsn sinpa aroma +17 UMEIOT aTOMBI XMMHYECKOI'O DJIEMEHTA!
A.A3o0Ta B. Cepni
b. Kucnopona I'. Xinopa

2.VYpaBHeHnue xumuueckoil peakuuu 250, + 0,= 2503
COOTBETCTBYET CXEM€ IIPEBPAILEHHsI CEpPhI:
A.S°-s™ B.S™.§*

B S -2 S S+4 1—~ S+6 _ S+4

3.Crenens okucieHus pochopa B psaxy BemecTs, Gopmyisl KOTopsix CaszPy, P, P,0s3, P20s

A. IloBpimaercd ot 0 mo +5 B. Ilonmxaercd ot +6 1o -2
b. IToBeimaercs ot -3 go +5 I'. IloBermtaercs ot -4 1o +4

4.BemectBo X B psany npespaienuii CO,—p X —» Ca(HCO3), —P C0, umeet popmyiy:

A. Ca(0H)2 B. CaCO3

b. CO I'. CaO

5.PeakTuBOM Ha cynb(aT-aHUOH SIBISIETCS KaTHOH:

A.H* B. Ba**

B. Na* T.NH*

6. XuMuveckasi peakiis BO3MOKHA MEX/Ty BEIIeCTBaMHU, (POPMYJIIbI KOTOPBIX:
A. C02 u NaOH B. SO; u N205

b.Cun HQSO4(pa36) I. P205 nHCl1

7.But XUMHUYECKOM CBSI3H B IPOCTOM BEILECTBE XJIOPOBOAOPOIE:

8. CocraBbTe (OpMyNy KHUCIOTBHI, KOTOpas oOpaszyeTcsi Mpu B3aUMOJICHCTBUU
kotopbix: Na,Si0; u HCI:

BELIECTB, (OPMYJIBI



9.HemMerannuyeckue cBOMCTBA MPOCTHIX BEIIECTB, 00pAa30BaHHBIX AJIEMEHTaMU BTOPOr0  Mepuona, C
YBEJIMUEHUEM  3apsiioB  siaep

10.3anummuTe ypaBHEHUS PEAKIIHM, C MOMOILBI KOTOPHIX MOKHO OCYIIECTBUTH MPEBPAIIECHUS COTIaCHO
cxeme:

1 2 3 4 5
S -> MgS -> S0, -> SO, -> Na,S04-> BaS04
Peaxuuto 1 paccmoTpuTe ¢ TOUKH 3pEHUS] OKUCICHUS-BOCCTAHOBJICHUS, PEAKIIMIO 5 B CBETE TEOPUU
AIEKTPOJIUTUYECKON AUCCOLIMAIIHH.

Bapuant 2.

1.3apsn siapa atoma +14 UMEIOT aTOMBl XUMUYECKOIO AJIEMEHTA :
A.A30Ta B. Kpemuus

b. Kucnopona I'. Yranepona

2.KoBaneHTHas HETIOJIIpHAs CBSA3b UMEETCSl B MOJIEKYJIE BEIIECTBa, (hopMyiia KOTOPOTo:
A. N, B. HC1
b. CH4 T. NaQS
3.CreneHp OKHCICHUS CEPBI B Py BEIIECTB, (POPMYIIBI KOTOPBIX
SO3,S0,, S, H,S
A. Iossimaercs ot 0 go +5 B. [Tonwxkaercs ot +6 110 -2
b. IToamxkaercs ot +5 go O I'. IloBemmaercs ot -4 no +4
4. BemwectBo X B psaay npespauieHuit P—> P,0s— >X —>Na3; P04 umeer popmyiy:

A. Ca3(P04)2 B.Ca C03

b. PH; I'. H3PO4

5.PeakTBOM Ha XJIOpUA-aHUOH ABJIACTCS KATUOH!

A H' B. Ba™

B. Ag* I.NH,*

6. XuMHUecKas pe€aKkuusa BO3MOXHA MEXKIY BEUICCTBaMU, CI)OpMYJ'ILI KOTOPBIX:
A. HQSO4 u C02 B. HzSO4 u BaSO4

b. H,SOshAu 7.
I'"H,S04sHMgO

7.CooTHecure:
ypaBHEHHE XUMUYECKON pEaKIiu
HzS + CIZ =2HC1 + S
cXeMe MpeBpalleHus XJopa:

A.C1% »C1"" B.C1°—¢1"!

B.Cl1'»C1*! r.cir'-»ci®
8.CocrtaBbTe (hopmMylly raz000pa3HOr0O BEIIECTBA, OOPa3yIOMIErocss MPH B3aUMOJICHCTBUM BEIIECTB,
dbopmynel kotopbix: CaC0; u HCI:
9.Hemerannnyeckue CBOICTBA MPOCTBHIX BELIECTB, OOPA30BaHHBIX AJIEMEHTAMM ISATOW TPYIIBI TJIaBHOU
MOATPYIIIBL, C YBEJTHMUYEHUEM 3apsijia sapa:
10. 3anuuTe ypaBHEHHs peakLnid, C TOMOIIBI0 KOTOPBIX MOYKHO OCYLIECTBUTH NPEBPAILIEHUS COTJIACHO
cxeme:

1 2 3 4 5
N, — NH;—» NO — NO, — HNO; -> KNO3
Peakuuto 1 paccMoTpuTe € TOUKH 3pEHHS] OKUCIEHUS-BOCCTAHOBIICHHS], PEAKIUIO 5 B CBETE TEOPUU
AIEKTPOIUTUUECKON JUCCOIIMAIIHH.

KOHTPOJIBHBIE USMEPUTEJIbHBIE MATEPUAJIBI Ne 3
Tema: «Opeanuueckue coeOuHeHus»

Bapwanr 1.
1. Opranu4ecKkuM BEIIECTBOM SIBIISIETCS:



A.M3BecTkoBas Boaa B. Hutpar cepebpa
b.Kpaxman I'. Oprodocdopnas kuciaora
2. U3oMepoM yrieBoaopoaa, UMErIero Gopmyny

CH, =CH - CH; - CH; - CH3 , siBnsieTcsl BemecTBo ¢ hopmynoi:
A.CHg-CH= CH—CHQ—CHS B. CH2=CH-CH3

B.CHg-CH= CH-CH3 T. CH2=CH2
3.CBOICTBO, XapaKTepHOE JIJIsl KpaxMasa:
A. Nmeet cnaakuii BKyc

b. B ropsiaeii Boge 00pazyeT KOJIIOUHBINA PacTBOP

B. NMeeT cunuii uBeT

I'. PactBOpsieTcs B Boze

4.T'oMos0oroM MeTaHa BJISETCS BELIECTBO, GopMyiia KOTOPOTO:

A. CH;-CH; - CH3 B.CH=C-CHs
b.CH,=CH -CHj3; I'. CH3COOH
S.HenpenensHbIi yraeBo10poa uMeeT GopMyiy:
A. C¢Hj» B. C4H10

b. C¢HsOH I'. CeHya

6. Yucno uzomepoB y BemecTa, popmyna koroporo C4Ho paBHo:

7.3anumuTe 0011yI0 GopMyITy alKaHOB
8. DYHKIIMOHAILHOU IPyNIION KapOOHOBBIX KUCIIOT SIBJISIETCS TPyIIa

9.Yucno ceszeit C-H B Mosiekyre 3TuiIeHa paBHO
10.  CoorHecure:
JleBble yacTu ypaBHEHMM peaklMii, XapaKTEpU3YIOIUX XUMHUECKUE CBOWCTBA MPEAEIbHBIX KapOOHOBBIX
KHCJIIOT:

1.2CH; COOH + 2Na—>

2.CH ;COOH + C ,H sOH—>

3. CH 3COOH+NaOH—>

4. 2CH; COOH +Mg0O —>

IIpaBbI€ YaCTH YPaBHEHUM:

A. 2CH; COONa + H, B. CH;COOC,H;s + H,0

b. (CH3COO), Mg + H»0 I'. CH3 COONa + H,0

11. 3anummure ypaBHEHUS PEAKIHiL, C TOMOIIBIO KOTOPBIX MOXHO OCYILECTBUTH NIPEBPALLEHUE!

1 2 3
C,H, —» C,H 4 —» C,Hs—P C,H 5Cl
VYKaKuTe TUII XMMUUYECKON peakliuyu HoMmep 2.

Bapuanr 2.

1.OpranuueckuM BEUIECTBOM SIBIISAETCS:
A.Bopna B. I'mroko3za
b. I'mnpokcun Hatpust  I'. CepHas kucnora
2.CBOIICTBO, XapaKTEPHOE J1JI5 )KUPOB:
A. Nmeet cnaaxuii BKyC b. Iloxsepratorcs rugpoausy
B. Tsoxenee Boast I'. Xopo1o pacTBOpHUMBI B BOAE
3.130Mepom yriieBo10poia, IMEIOIEro GopmMyy

CH = C - CH; - CH; - CH3, siBisieTcst BEIIeCTBO C (POPMYIIOH:

A.CH3-C=C-CH;-CH; B. CH3 -CH-CH;

|
CH3



b. CH3 - CH; - CH; I'. CH; - CH; - CH;

I | |
CH; CHs3 CHs

4.T"'oMOJI0TOM 3TaHa ABJSETCS BEIIECTBO, (OpMyiIa KOTOPOro:
A.CH3 - CH; - CH3 B.CH=C-CH;
b. CH,=CH - CH3 I'. CH3COOH
5.IIpenenbHblil yriieBOAOPOI UMeeT hopmyiy:
A. C6H12 B. C2H2
b.C4H g I'.C4H o
6.Yucno nzomepoB y BemiecTBa, popmyrna koroporo C,HeO paBHO
7.006mas hopmyna aJKeHOB
8. DYHKIIMOHAJIBLHOW IPYINION CIUPTOB SABJISIETCS pyIINa
9.Yucno cazeit C-C B MOJIEKyJI€ 3THIIEHA PAaBHO .
10. Bogopoi MOXHO MOJIy4UTh B PE3YJbTATE PEAKLIUU, CXEMA KOTOPOM:
A. C3H7OH + Na OH—»> B. C2H4 + HC1—»
b. C;HsBr + HOH —» I'. HCOOH + Ca—»
11.3anumumTe ypaBHEHHS PEaKIUid, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIECTBUTD MPEBPAIICHHE:
1 2
C—> CH; —> CH;Cl1
VYKaxuTe THI XUMUYECKUX PEaKUUd U Ha3BaHUS MPOAYKTOB PEAKIUMA.

KOHTPOJIBHBIE U3MEPUTEJIbHBIE MATEPUAJIBI Ne 4

Tema: «HMimozoeas konmpovhas paboma no xumuu 3a Kypc 9 knacca»

Bapuanr 1.
1.Haubosnee sipko MeTaNINYeCKUEe CBOMCTBA BBIPAKECHBDI:
A.Y narpus B. VY kanus
b. Y nmurus I'. ¥ maraus

2.CrternieHb OKHCIeHUS +3 Yy aToMa XpoMa B COCINHCHHUH, (l)OpMy'J'Ia KOTOpOro:

A. CrO B. CrO;

b. CI‘203 T. HZCIO4

3. CepHyIO KHCJIOTY MOXHO ITIOJIYYHUTh IIPHU B3aUMOJICHCTBUH BEIIECTB, (1)OpMyJ'ILI KOTOPBIX:
A. H,0 u SO, B. H, u SO3

4. P 271eMEHTOB, PACIIONIOKEHHBIX B IOPSIIKE YBEITUUEHHS aTOMHBIX PaJInyCOB:
A.Be, B, C B.Si,C,N

b.F, CI, Br I''Na, Mg, Ca

5. OkuJ Kamblus SBIISCTCS:

A. AMpoTepHBIM B, HeconeoOpasyrouiym

b. KucinorHeim I'. OcHOBHBIM



6. lns ¢propuaa kanus XxapakTepHa XUMHAYECKas CBsI3b, KOTOpasi HA3bIBACT
A. Nounnas

B. Metammmdeckas  B- KOBaJICHTHAS HEMOSIPHAs

I'. KoBasienTHas nojsipHas

7.CooTHECHUTE: YpPAaBHEHUE PEAKIIUU
280,+0,= 2503

CXeMe MPEeBPAIICHUS CEePBI:

A.S*—p» s*  B.S?Tp s*

B.S* —» s’ r.s" —» s*
8.0Oxkcup azota (II) mmeer popmyy
A. N>0 B. N,0s3

b. NO, . NO

9.3anuiuTe ypaBHEHHS peaKIUi, C MTOMOIIBI0 KOTOPBIX MOKHO OCYIIIECTBUTD
IIPEBPALLEHUS COIIACHO CXEME:

1 2 3
Na,C0; —p» C0, —p» CaCO3 —» CaO
Peaknuro 1 paccmotpute B ¢BETE€ TEOPUM JIEKTPOIMTUYECKON TUCCOLUALINN.
10. Breruncnute mMaccy COJISHOM KHCIOTHI, HEOOXOAUMON aisi HedTpanuzanmuu 40 r.
20% pacTBOpa TUIPOKCUIA KATbIIUS.

Bapuant 2.

1.HauOoee sipko BbIpa’K€HbI HEMETANINYECKUE CBOMCTBA!

A. Y xiopa B. VY ¢topa

b. Y nona I'. Y 6poma

2.CteneHb OKHCIEHUS -3 y aTOMa a30Ta B COEAMHEHUHU, (hOpMyIia KOTOPOTO:

A. N, B.N,Oj3"

b.NO . NH;"

3.Tuapoxcua memu (II) MOXHO MOMYYUTH MPU B3aUMOJIEHCTBUU BEIIECTB, (OPMYJIBI
KOTOPBIX:

A. Cuu H)0 B. CuO u H,0

b. CuC1, u Fe(OH); I'. CuS0; u NaOH

4. Psin 5neMeHTOB, pacloI0KEHHBIX B MOPSAKE YBEIUUYEHUS aTOMHBIX PaInyCOB:
A.Li,Na, Rb B. Se,S, 0,

b.P, S,0, I'.Be, B, Al

5. Oxkun yrnepona (IV) sBnsercs:

A. AmdpoTepHbIM B. HeconeoGpasyrouim

b. Kucnotueim I'. OcHoBHBIM

6.B Monexyie 6poMOBOIOPOIa XUMHUYECKAsl CBSI3b HAa3bIBACTCS __
7.CooTHecuTe: ypaBHEHHE PEaKIHH

4 NHj + 50, =4NO + 6 Hy0
CXeMe IpeBpalleHus a30Ta:
AN? —pN° B.N” —p N*"
B.N” —p» N [.N*” —p» N7
8.I'mapoxkcuy xenesa (II) umeer popmyny
9. 3amumuTe YpaBHEHHS pEaKIW, C TIOMOIIBI0 KOTOPBIX MOXKHO OCYIIECTBHTH
IpeBpaIIEeHHs COTJIACHO CXEMeE:

1 2 3
S0; —» H,S04 —» CuS04; —» Cu(OH),
Peakuuro 3 paccMOTpUTE B CBETE TEOPUU DIIEKTPOIUTHUECKON JUCCOLUALINH.
19




10. K 27 r pactBopa ¢ maccoBoit gozeit xinopuna meau (I11) 10% nobaBunu n30bITOK
pactBopa cynbpuaa Hatpus. Onpenenure Maccy BIMABIIETO OCA KA.
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