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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTeIbLHOM MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XxuMuu Na€T MOPEACTaBICHUE O IENAX, OOIIel CTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAECT 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPENEICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHHUE IO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, OMNPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEM  O00ydYaroluxcsi, ONpeAeNseT BO3MOXXHOCTH MpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHHUs] XUMUU Ha YPOBHE 1ieJIed N3yYeHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIEATEHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MyTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUSL U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOydYarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  yuyeOHOM  JIEesTEIbHOCTH,
AKCTIIEPUMEHTAIBHBIX M HCCJIENOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KakK B
MTOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XMMHUMU OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XWMHUU, OCHOB
HEOPTaHUYECKOM XHUMHH H HEKOTOPBIX OTIEIBHBIX 3HAUYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(HOpMHUpOBaHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

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

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBleHUH 00 3IEKTPOJUTHUYECKON JMCCOLMAIMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICJICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJIHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEN MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHH  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABICHNS] O XUMHUYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYKaIOMUA MUDPH,
«buosnorus. 5—7 xkimacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOTO mpeaMera COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHSATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, sA3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX PeaKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHHUH U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1, KaK:

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

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKOoe MpUOOIIeHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJaM MO3HaHMsl, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIOBH, CIOCOOCTBYIOIMX MPUOOPETEHUIO O0YHArOITUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOIMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEpPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SIBJICHUS
OKpY’KaIOIIer0 MHUpa, WCIOJB3Yysl 3HAHWS U OIBIT, MOJYyYEHHBIC MPH H3YyYCHUH
XUMHH, TPUMEHATh HUX IMpPU PEIICHUH NpoOJeM B TMOBCEJHEBHOW XKU3HU MU
TPYJIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 310POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

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

OOwiee YuCIO YacoB, OTBEAEHHBIX I M3y4yeHUs XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kinacce — 68 gacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsAiTHEe 0 MeTogax MO3HaHMS B XUMHUH. UMCThIE BEIIECTBA U CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumudaeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTHocuTeNnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

PuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukaius
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIlIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCY/I0H, MpaBUiaMu pabOThl B JIaOOpaTOpPUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHHEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 0O0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pasziioKeHHE THAPOKCHA
menu (I1) npu HarpeBanuu, B3auMoJIeCTBHUE kele3a ¢ pactBopoM conu meau (1),
U3Y4YEHHUE CIOCOOOB PA3JCICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHME MOJIEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3neMeHT U mpocToe
BemecTBo. Haxoxnenuwe kucimopoia B mpupoe, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



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

TennoBoit 3h(}eKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpOJI€ U B JKU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuid. Oxcunbl. Knaccudukanms
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIC, KHCJIOTHBbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujnoB. Dusnueckue M XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HomeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxamnus kucnor. Homenknarypa kucior. dusudeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[Tonydyenune KUCIoT.

Comu. Homenknatypa coneil. @U3MYECKUe U XUMHYECKUE CBOMCTBA COJICH.
[lonyueHune cosen.

['eneTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHU.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECICHHUE COECPKaHUS KUCIOpOAa B BO3AYyXeE, MOTyYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YUYCHHE CBOMCTB KHUCIOPOJa, HAOMIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojehncTBre Bojoposa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEILIECTBA, B3aMMOJECHUCTBUE BOABI C METAJIIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3auMopeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHi, pEeakUWil HEUTpalU3aluH, IOJIYYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/a4d N0 TeMe «BaXHeWlne KiacChl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIACCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. l[loHsiTHe o
rpynmnax CXOAHBIX JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENIbHbIE METAILIHI,
raJIOreHbl, UHEPTHBIC Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkomepuonHas ©  JiIMHHONEpUoAHAas  (HOPMBI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000JI0OUueK aToMoB TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUUYECKOIO
AJIEMEHTA I10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYyNIIaM U EPUOJAM.

3nauenue [leproanueckoro 3akoHa u [leproandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHAsT W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX J1EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKcnepumenm:

H3y4eHHe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAMHEHNUS ).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YEPEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukamus, TMepuoIuIHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

@usnka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHME BELIECTBA, ra3, (PU3MYECKUE BEIMYUHBI, CTUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
IIOJIE3HBIE UCKONIA€MbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBO M XMMHUYECKasl peaKUMs

[lepnognueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLU U HX
COCMHCHUNM B COOTBETCTBMU C TIOJIOKEHHEM 3JJIEMEHTOB B Ilepuoandeckoit
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiuysa XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (IO YHUCITY
M COCTAaBy YYacTBYIOIIMX B PEAKIMUM BEIIECTB, MO TEIJIOBOMY 3(]dekTy, mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH XuUMUYeckoil peakuuu. [lonsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusax. [IoHATHEe 0 TOMOTEHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. I[losTne o xumMruyeckoM paBHoBecuu. DakTOpBI,
BIIMSAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOU peaKkuum. CocraBneHnue YpaBHEHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUU C  HCHOJIb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHW3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUNA 00 3JIEKTPOJIUTUUYECKON
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSATHE O THApOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAILUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XUMHYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEed W COJIeU
(BO3BMOKHO  MCIOJIb30BAHME  BHUJEO MATEpUANIOB), TMPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peakiuu pasoKeHUs, COSIUHEHHUsI), paclio3HAaBaHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCHEPUMEHTAJIbHBIX 33]1a4.

HemeTaunibl 1 X cOeIMHEHU S

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJjopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMeTaUlaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelcTBue
XJOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BakHEWIlHMe XJIOpUIbl U HX
HaXOXJICHUE B MPUPOJIE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKUe CBOICTBa cepbl. CepoBOAOPO, CTpoeHHE, (PU3UUYECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenu(uieckue). XHWMHUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOcO0a TMOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKLMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopor a3ora B mpupoje. AMMuax, ero
dusznyecKkre u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OIME Kak TMpEJACTaBUTENS KJlacca KUCIOT M CHElUpUYECKUe).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yan00peHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aotpornubelie Moaupukanmuu ¢ocdopa, (u3MUEecKUe M XMMHUYECKHE CBOWCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUECTBE MUHEPAIBHBIX YAOOPEHUH.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHBIE  CTENEHH  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PpPACIpOCTpaHEHHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
¢u3nuecKkue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
HOJlyYEHUE U MPUMEHEHHE. DKOJIOTMUYECKHUE MPOOJIEMBl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6albHOrO TMOTEIJICHUS KiIMMaTa, MapHUKOBBIN
s dekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHUYECKHE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMUEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, HNPHUPOAHBIA ra3, HedTb),
NPOAYKThl WX mepepaloTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAaX: )KMpax, OeKax, yriieBojax — U ux
poJiMi B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUN.

KpeMHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpeacTtaBieHus 00
okcusie kpemuusi (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTenbHble MaTepHalibl: KepaMHuKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€  COEQUHEHUSMH  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, W3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHON pEaklMK Ha Cyab(dar-
WOH W HAOJIOJIeHHWE TpHU3HaKa e€ MPOTeKaHWs, O3HAKOMJIEHHE C (U3HUUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
Ka4eCTBEHHBIX PEaKIMi Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
WX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK anmMasza, rpaduta, dyiiepeHa, O03HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YyYECHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIIMEH CHUJIUMKATHOM TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHUS

OO01mast XxapakTepUCTHKa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TmonoxkeHus B llepmoamueckor cucrtemMe xumudeckux dsmeMmeHTtoB J[. N.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtauioB. MeTtamnuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAs  PEIIETKA.  ODJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIIOCOOBI TIONTIy4eHHUs] MeTauioB. [lOHATHE O KOPPO3WU METAJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyT'YH, JIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucremMe XMMHUYECKHUX
sanementoB JI. M. MeHaeneeBa, CTpo€HHUE MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1



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

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckon cucreme xumMudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AltoMuHUN: TTo1o)keHue B [leproindeckoil cucteMe XuMHUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaXOXAcHWE B mpupoae. dPusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckon cuctemMme XMuMHYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THIPOKCHIBI U conn xkenesa (I1) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ O00pa3llaMd METAJJIOB W CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, IPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPUANIOB), TPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), mequ (1), HaGrOAEHNE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HATpus, KaJius W Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIbHBIX 3a71a4 10 TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHMMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XAMHYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4Yepe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYUHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKalusa, NePUOAUYHOCTb, HAOIIOICHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aTroM, O3JIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PaAMOAKTUBHOCTh, MOJIEKYNA, AIIEKTPUUYECKUI 3aps], MPOBOIHUKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITUIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHbBIE MOPOJBI,
[10JIE3HBIE UCKOIAEMbI€, TOILJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMH POCCUHCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJICTBOBAaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOILICHUS K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAUIO0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B JKHA3HU
COBPEMEHHOT0 OOIIECTBA, CIOCOOHOCTH BIAJIETh JOCTOBEPHON HMH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpaxJaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOM JEATEIHLHOCTH TMPU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJTHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4uyeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEACHHE W TOCTYIIKM CBOMX TOBAPHUILECH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKU U COCTABIISIOLINE
OCHOBY I TIOHUMAaHMS CYIIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAlIPABJICHHBIC HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYJIBTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUUYECKHUMH CpEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TMpaBui OE30MACHOCTH TMpH  OOpallleHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHOU KU3HH;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYeHHIO ITpodeccuil u Tpyda pa3InyHOro posa,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEAMETHBIX 3HAHWW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHON TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOM po(eCCUOHAIBHON 1EATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B IPO(HECCHOHATIBHOM CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXHMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJIydaeMble NMPU HU3yYEHUU XUMHHU, AJIs
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUsl TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOOJeM M MyTel HUX peuieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHs PyKOBOJCTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJIbHON IIPAKTHKE.

METANIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yJNbTATOB BBIJIEISIOT 3HAUMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TEOopus,
NPUHLINII, TUIIOTE3a, (PaKT, cucTeMa, MPOIecC, SKCIIEPUMEHT U APYToe.), KOTOphIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, PETYJISTHBHBIC), KOTOpPHIE 0OECTeUunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKANMKA XUMUYECKUX BEIIECTB U XUMHYCCKUX PEaKIIUM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXIAeHUS (MHAYKTHUBHBIC, JICIYKTHUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoOIlecce TMO3HAHUS TOHATUA (NMPEIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUh — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4éTOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTePU30BaATh CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBIBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEYUMS B U3YyUAEMbBIX MPOIIECCAX U SABJICHUSIX.

ba3oBble ucciieoBarTe/IbCKHe AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIBITa 110 IUIAHUPOBAHUIO, OpPraHU3AIlMd W TIPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTIaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUH(POPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJIOCTOBEPHYIO H(MOPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHUE ONBITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIO0XXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEW NPUPOIHOU
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juaiora M (WJIM) IUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]auH;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHBbIE  pPE3yJbTaTbl  IMO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (71a00paTOpHOro OMNbITa,
1abopaTopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOrO COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPENCIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harboee 3PeKTUBHBIE CITOCOOBI pelieHusl y4eOHbIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTyYEHHUSI HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTax — BEIIECTBAX M PEaKIUsX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeAMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepasibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO M MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHYECKasl peaKkuus, KiacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, IK30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIIIOBOU A((EKT peakiinm,
AIpO aTOMa, AJIEKTPOHHBIA CIOM aroma, aToOMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
MOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(mporeHTHAsE KOHILIEHTpAIKsi) B PaCTBOPE;

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

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

e ONpENeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHasT M HOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaTb cMbIca Ilepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUsI, 3aKOHa ABOTraJipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3jaudaTh I[IOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maibeie u
OOJBINIME TIEPHOJBI, COOTHOCHTH OOO3HAUYEHUsS, KOTOPHbIE HMMEIOTCS B
tabmune «llepmomnueckas cucTteMa XuMHYeckux siaemeHnToB J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
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 [IOJII0 XHMMHUYECKOTO »dJIeMEeHTa 10 ¢dopmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMaTHU3aluIo, KJIacCU(PUKAIUIO,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN );

ClieIoBaTh  NpaBWIaM  TMOJB30BAHUS  XUMHUYECKOM  MOCylod |
7abopaTopHbIM  000pYJIOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAacCOBOM JIOJIEM PaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacmo3HaBaHUIO PACTBOPOB IIEIOYEH W KUCIIOT C MTOMOIIBIO WHINKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yuenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0KHOE€ BEIIECTBO, BAJCEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKInsi, XUMUYECKast CBs3b, TEIUIOBOU 3(PdeKT
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJICHUE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW peaKUuH, MPEAeSbHO JOMyCTHMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTIpeNIeIEHHOMY KJIACCY COEOUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBAJCHTHAs, WOHHAsA, MeETaUIMYecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsJ]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATH W XapaKTepHU30BAThH
Tabnuuynyo (opmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AJIIEMEHTOB:
paznuyaTth MOHATUSA «rJaBHasg noxarpynmna (A-rpynma)» U «1no0odHas
noarpymnmna (b-rpynma)», manble u  OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM Tabiuie, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsia sjapa, OOIIee YHUCIO OJJIEKTPOHOB U
pacrpefielieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYIIl C YUETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3P GEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUYECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIECTB, MOJTBEPXKIAs OIMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIMUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEN, TIOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »dJIeMeHTa 1o (opmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBIITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O W COOMPaHUIO
ra3o00pa3HbIX BEUIESCTB (aMMHUaKa M YTIIEKUCIIOrO ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kapbonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEeIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlMi0, BBISBICHHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMusg — BakHas 00/1aCcTh
11 ©CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 | bu6nmnoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. ITonstue o kucinorax g | bubnmnorexka HOK
' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [JOK
' OCHOBaHUSX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCChI
24 1 | 1 bubmuorexa [JOK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HanmenoBaHmue pa3jiesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIUA
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
) peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHEL Tep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 brbmmorexa [TOK
’ PYmHSL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' o PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obume caoiicTsa METAILIOB 4 hitps://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps:/m.cdsoo.ru/7f4 12636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnuorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KosanyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposeie
Tema ypoka Kontpoabusbie IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

| [Ipenmer xumuu. Poiap XuMuu B )KU3HU | bu6mmoreka [IOK
yeJioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK

2 IlonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUU 1

https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuiia paboTs
" bubnuorexa [JOK
3 B 1aboparopuu U IpUEMBI 0OpaIICHHSI C 1
https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHUEM)

4 Yucrelie BemecTBa 1 cMecu. CiocoObl | bubmuorexa [JOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas paborta Ne 2 «Paznenenue

5 cMmeceil (Ha mpuMepe OYUCTKH MMOBAPEHHOMN 1 bubmorexa HOK

p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
b K

6 ATOMBI 1 MOJIEKYJIBI 1 nommorexa 110

https://m.edsoo.ru/ff0d2a6c¢

7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 bu6mmoreka [IOK
XUMHYECKHUX BIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U COXHBIE BEIIECTBA 1 bubmorera [TOK

p . https://m.edsoo.ru/ff0d2a6¢c
bu6mmorexa [IOK

9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1

https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB. 1 bubmuorexa [JOK




Xumunyeckas popmyina. BaneHTHOCTh aTOMOB
XUMHUYECKUX IJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMHAYECKOT0 3JIEMEHTa B bubmuorexa [JOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecrBa. Mousb. Mosipaast bubmuorexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHY€ECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus NPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BELIECTB. bubnnoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brluucnenus konnmdecTBa, Macchl BELIECTBA 110 bubnuorexa [JOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMUuecKuX peakiuii
18 (coe I/IHq;HI/ISIH a3JI0KEHUS 3a1\IZe CHUS Bubmmorexa LHOK
A P > SAMEHIEHIT, https://m.edsoo.rn/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnukKoneauct. O6o0eHNe 1 bubmmorexa [JOK
H et Hj https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aIUs 3HAHUH
20 Konrtponsnas padora Nel mo teme «Bemecta bubnnorexka [JOK
A XUMHYECKUE pEAKLIAN» https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
21 Kncn}(;xo — BIIEMEHT U IPOCTOE BE y;(CTBO bubmorexa HOK
pol P HHECTEO- https://m.edsoo.ru/f0d448e
O30H
22 du3nyecKre 1 XMMUYECKHe CBOMCTBA bu6mmorexa [IOK




KHCII0po/ia (peaKIuK OKUCIICHHS, TOPCHHE).
ITonsaTHE 00 OKCUIAX

CriocoOsl MosTy4eHus KUCIopoia B

https://m.edsoo.ru/ff0d4614

23 J1a00PaTOPHUU U IIPOMBIIIIIEHHOCTH bubmorexa LOK
patop P ‘ htps://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TermmoBoit 2 hHEKT XUMHUUESCKON PEaKITNH,
24 MHOHATHE O T(i)(bMOXI/IMI/I‘-IeCKOM paBHeHI/II/I buGnnorexa LIOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTCPMUUYECKHUX PEAKIIHIX
Tomnuso (HedTh, Yroiab U METaH).
25 3ar $I3H€I§I/Ie(1];03 ” a, CIIocoObI Zro bubmorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «ITonmyuenne u cobupanue Kucjiopoaa bubmorexa LIOK
ya . p poa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTBY
7 Bonopoa — »anemMeHT u nmpocToe BEIieCcTBO. bubnuorexa [JOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
73 dusnvecKkue U XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmoreka [JOK
29 ITo € 0 KHCJIOTaX 1 CO
TUTTHE O KHCHOTAx H COMAX hitps://m.edsoo.ru/f0d50d2
30 Crioco0bl TToTy4eHHst BOAOPO/Ia B bubnnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas pabora Ne 4 o Teme
31 «ITonyuenne u cobupanue BOAOpOIa bubmorexa LIOK
yi . P A10pOZa, https://m.edsoo.ru/ff0d4f42
M3y4YeHHUE €ro CBOMCTBY
bubmuorexa [JOK
32 MonsapHslii 006EM ra3oB. 3aKkoH ABOraapo
p AP https://m.edsoo.ru/ff0d542e
33 Breruucnenus o00bEMa, KOJIUYECTBA BEIECTBA bubmuorexa [JOK



rasa o ero U3BECTHOMY KOJIMYECTBY
BEIIECTBA WIIN 00BEMY

Boruncnenust 006EMOB ra3oB M0 ypaBHEHHUIO

https://m.edsoo.ru/ff0d55a0

34 €aKI[M1 Ha OCHOBE 3aKOHA 00BEMHBIX buGnnorexa LIOK
peartui Ha https://m.edso0o.ru/ff0d5708
OTHOILIIEHUN Ta30B
35 dusnueckre 1 XUMHUYECKUE CBOMCTBA BOJIBI buGnnorexa LIOK
A https://m.edsoo.ru/ff0d587a
bu6mmorexa [IOK
36 CocraB ocHoBauuii. [Tousatre 00 nHAUKATOpAX
A P https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HackimeHnHbie 1
37 HEHAaCBIII[EHHBIE pacTBOPLL. MaccoBast 101 bubmmorexa LHOK
. p PRI A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o teme
38 «[IpuroroBieHre pacTBOPOB C ONPEACIEHHON bubmmorexa LHOK
P o . P p pedt https://m.edsoo.ru/ff0d5eba
MacCOBOH J0Jiel PaCTBOPEHHOTO BEIIIECTBAY
39 KonTponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KaccupUKaIus, bu6nmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmnorera [TOK
’ p hitps:/m.edsoo.ru/ff0d664e
OKCHUIIOB
4 OcHoBaHus: cOCTaB, KJIacCU(pUKAIHS, bubmuotexa [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHne u XUMHYECKUE CBOWCTBA bubmuoreka [IOK
OCHOBaHU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukanus, bubnnorexka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2




bu6mmoreka [IOK

45 [TonydyeHne 1 XuMHUYECKHE CBOMCTBA KUCIOT
https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubnnoreka [HOK
IIOJIyYEHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 33724 M0 TEME bubnnoreka [HOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCJIUHEHUIN»
43 I'eneTnyeckas cBA3b MEXKAY KilaccaMu bubnnorexa [HOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
. bu6mmorexa [IOK
49 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI &
https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padora Ne3 no teme "OcHOBHbIE bubnnorexa [HOK
KJIaCChl HEOPraHUYECKUX COCAUHEHMIT" https://m.edsoo.ru/00ad9e1a
[TepBbie TOMBITKY KIACCHPUKAITUN
bu6mmoreka [JOK
51 XMMHYECKUX 371eMEHTOB. [loHsATHE O rpymmax
https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 2JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
bu6nmoreka [JOK
52 cucTtemMa XumMuuyeckux anemeHToB /1. U.
https://m.edsoo.ru/00ada52¢c
Menneneena
53 [lepuoasl, TpyImsl, TOATPYIIILI bubmiorexa LOK
P > TPYTIIB, py https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX sI/IEP. bubmuorexa [JOK
H3oTommI https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
55 aneMeHToB [lepuoandeckoii cuctemsr 1. 1 bubmorexa [TOK
P o https://m.edsoo.ru/00ada6bbc
MenneneeBa
56 XapakTepuCTUKAa XUMHYECKOTO JIEMEHTA 110 bubnuotexa [JOK




ero noJjioxkeHuto B [leproanueckoit cucreme
. 1. MenneneeBa

3nauenue [leprnoanyeckoro 3akoHa ajis

https://m.edsoo.ru/00ada824

57 a3BUTHUS HAyKH U nipaktuku. J1. 1 bubmorexa HOK
P YK B p . I https://m.edsoo.ru/00ada96e
MeHeneeB — y4€HbIN, IEAAror U rpakIaHuH
PesepBusblil ypok. O000IMIEHNE 1
58 CI/ICTI;MaTI/BZp Wi 3Hanuii / Beepoccuiickas buGnnorexa LIOK
H p https://m.edsoo.ru/00adb33c
poBepoyHas pabora
KonTponbnas padota Ne4 no teme «CtpoeHue
59 aroma. XuMu4deckas cBa3b» / Becepoccuiickas bubnnorexa LIOK
' P hitps://m.eds00.ru/00adb486
poBepouHas padboTa
60 DIEeKTpOOTPULIATEIbHOCTh ATOMOB bubnnoreka [JOK
XUMHYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xumuyeckas CBs3b Bubmorexa ITOK
https://m.edsoo.ru/00adac34
62 KoBanenTHas nossipHas XuMHU4eckas CBI3b Bubmorexa ITOK
p https://m.edsoo.ru/00adaab8
63 KoBanienTHast Henonsapuas XuMuueckas CBsI3b Bubmorexa ITOK
P https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
64 CrelneHs OKHUCIIE
TCHEHD OXHICICHIA https://m.edsoo.ru/00adae28
65 OKHUCIINTEIHFHO-BOCCTAHOBUTEIBbHBIE PEAKIINU bubmorexa [IOK
beakit hitps://m.eds00.ru/00adb076
66 OKHUCIINUTEIN U BOCCTAHOBUTEIN bubmmorexa LOK
https://m.edsoo.ru/00adb076
PesepsuEblil ypok. O000IIEHNE 1
P P N bubmuorexa [JOK
67 cucTeMaTu3alus 3HaHui no teme «CTpoeHue

atromMa. XHUMHUYECKasl CBSA3b»

https://m.edsoo.ru/00ad9cb2




68 PesepBubIil ypok. O60011IeHIE 1

cUCTeEMAaTHU3alud 3HaAaHUUI https://m.edsoo.ru/ff0d61c6

1 bu6mmoreka [IOK

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4 ‘



9 KUIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
Ilepuonuueckuii 3akoH. [lepuoauueckas
1 c f eMa €CKHX dJie E oB J[. 11 1 bubmorexa HOK
ncTeMa XMMHU4YeCcKux anemeHToB /1. U.
https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B HU3MEHECHUHU CBOWUCTB
2 P " 1 bubmuoreka [{OK
XHMHYECKUX AJICMEHTOB MEPBBIX TPEX
PERIX TP https://m.edsoo.ru/00adb6b6
MEPUOJIOB
3 Krnaccudukanusa u HoMeHKIaTypa | bubnnoreka [JOK
HEOPraHUYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMHYECKO# CBSI3U U THUIIBI | bubnunoreka LIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpeHue u yriay0neHue 3HaHu 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca
6 Krnaccudukanus XuMHUECKUX peakIii Mo | bu6nunorexa LIOK
pa3IMYHbIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOUN peaKiIvu.
7 1 P P | bu6mmoreka IIOK
OHSITHE O TOMOTE€HHBIX U IeTePOre€HHBIX
p https://m.edsoo.ru/00adbe9a
peakuusx
[TonsTHE O XUMHYECKOM PAaBHOBECHH.
8 @DaKTOpBbI, BIUSIOIIAE HA CKOPOCTh | but6mmoreka [IOK

XUMHYECKOU PCaKIun U MMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

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




OKMCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6nmmoreka [IOK

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

10 Teopus 371€KTPOIUTUYECKON JUCCOLMALINH. bubmmoreka [JOK
CuIibHBIE U CJTa0bIe SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HMoHnusle ypaBHEHHUS peaKIIui bubmorexa LIOK

yp peart https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUM
12 B CBETE IPEICTABICHUNA 00 bubmorexa LOK
P ! https://m.edsoo.ru/00add5d8
AICKTPOJUTHYECKON JTUCCOIHAITTT
XUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 MPENCTABIEHUNA 00 DIIEKTPOIIUTHUECKON bubmmorexa LOK
pest P https://m.edsoo.ru/00add8b2
IUCCOLIMAIINT
14 IlonsTue o ruapoanse cojei bubmorexa LIOK
AP https://m.edso0o.ru/00add9d4
bubnunoreka LIOK
15 O000111eHIE U CUCTEMATH3AIU 3HAHUI
= H https://m.edsoo.ru/00addd12

16 [IpakTnueckas padora Ne 1. «Pemenue bubmuoreka [IOK
DKCIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTtponbHas pabota Ne2 o reme

17 «DIIEKTPOIUTHYECKAS JUCCOIINALINS bubmorexa LHOK

p a HHALHA. https://m.edsoo.ru/00addecO
XUMHUYECKHUE PEAKIIUU B PACTBOPAX)»

18 OO01mas xapakTepuCTHKA raJIOTeHOB. bubmuoreka [IOK
XHUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHUYECKHE CBOMCTBA, ITOJIYUEHIE bubmmorexa TIOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [IpakTuueckas pabora Ne 2 o Teme bubmuoteka [IOK

«IlonydeHne ConsTHOM KUCIOTHI, U3y4YEHHE €€

https://m.edsoo.ru/00ade348




CBOMCTBY

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

21 €aKI[Uil, eCIN OOUH W3 PEarcHTOB JaH B buGnuorexa [IOK
P ’ P https://m.edsoo.ru/00ade488
H30BITKE
” OO01mmas xapakTepucTuka 31eMeHTOB VIA- bubnmnoreka HOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoncp €HUe cepbl Hq:aé coe I/IHeII){I/H‘/’I B bubmmorexa [TOK
& p fl https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEPhI
24 CepoBonopo, ctpoenue, pu3nueckue u bubmmoreka [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
’5 Oxcunet cepbl. CepHas KHCIIOTa, (PU3HUSCKUC bubmmoreka [JOK
Y XMMHYECKHE CBOMCTBA, IPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKllny, JIekKallle B OCHOBE
26 IIPOMBIIIJIEHHOT'O CIIOCO0a MOIy4EeHHUS bubnuoreka [IOK
CEPHOU KUCIOTHI. XMMUYECKOE 3arpsI3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karollen Cpe/ibl COEUHEHUSIMU CEPbI
7 Brruncrnenne MaccoBoit 1071 BeIXO/a bubnuoreka [{OK
MPOAYyKTa peaKIuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa 3J1eMeHTOB VA-
28 TPYIIIIBI zAiOT pacn OCTpPaHEHHUE B IPUPOJIE brbmmorexa [TOK
PYTTIBL » pactpoctp . pHpOAE, https://m.edsoo.ru/00adeea6d
(bu3nuecKkre U XUMUYeCKHe CBONCTBA
79 AMMUak, ero Gpu3nyecKue 1 XuMHU4YeCKHe bu6muoreka [JOK
CBOWCTBA, MOJIyYE€HHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
IIpakTruyeckas padora Ne 3 o Teme
30 «[Tonmyuenne ammuaka, u3y4eHHE €ro bubmmorexa [TOK
S 1 https:/m.edso0.ru/00adf180
CBOMCTB»
31 A3oTHas kuciora, e€ GusndeckKue u bubnmnorexa [JOK




XHMHYECKHE CBOMCTBA

Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS
B KaueCTBE MUHEPAIbHBIX YA0OpEHUH.

https://m.edsoo.ru/00adf306

bubnunorexa LIOK

32
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIIEH https://m.edsoo.ru/00adf518
Cpelibl COeIMHEHHUSIMU a30Ta
dochop. Oxeun dpocdopa (V) u pochopuas
33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubmmorexa LIOK
7 https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYCHHUE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MUHEpAJIbHBIX YI0OpEeHU. 3arpsi3HeHne bubmmorexa [IOK
p . yA00P - 2arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
35 Yraepon, paclipoCTpaHEHHUE B IPUPOJIE, bubnnorexa [JOK
¢du3nveckre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux Gpusndeckue u
36 XMMHUYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubnnorexa [IOK
po0JIeMBbl, CBA3aHHBIE C OKCUIOM YIJIepoa https://m.edsoo.ru/00adfebe
Iv)
bu6mmoreka IIOK
37 YronbHasg KUCIIOTa U €€ COU
https://m.edso00.ru/00ac006¢c
[TpakTruyeckas pabora Ne 4 o Teme
38 "[TonyueHue yriaekucioro rasa brbmmorexa [TOK
ya yr ) " https://m.edsoo.ru/00ae027¢e
KauecTtBeHHas peakuus Ha KapOOHAT-UOH
39 [TepBoHavasibHBIEC TOHATHSA 00 OPTAHHMYECKUX bubmuoreka [IOK
BELLECTBAX KaK O COEAUHEHUAX yriiepoaa https://m.edsoo.ru/00ac054¢e
but6mmoreka [IOK
40 Kpemuuii u ero coeguHeHus
P A https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padbora Ne 5. Pemenue bubmuotexa [IOK

OKCIICPUMCHTAJIBHBIX 3ajJia4d IO TEME

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




«BaxHene HeMeTauIbl 1 UX COCAUHCHUA»

KonTtponsHas padora Ne3 o reme

bubnunorexa LIOK

42 .

«Baxuelnme HeMeTaUIbl U UX COEIUHEHUS) https://m.edsoo.ru/00aeOe18
OO01mas XxapakTepuCTHKa XUMUIECKUX

43 3JIEMEHTOB — METaJJIOB. MeTajuinyeckas bubnuorexa [JOK
CBA3b U METAJUIMYECKAS KPUCTAININYECKAs https://m.edsoo.ru/00ae103e
pemi€Tka. PU3HYECKUE CBOWCTBA METAJLIOB
XUMHYECKHE CBOMCTBA METAJJIOB.

44 DIEKTPOXUMHUUECKUIN PSIIT HAIPSHKEHUI bubnnorexa [IOK

p P p https://m.edsoo.ru/00ael156
METaJIOB
O61ue cnocoObl MOTyYeHHUS] METAJLIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM bubnuoreka [IOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJEPKUT MPUMECH

bubnuoreka [{OK

46 [ToHsiTHE O KOPPO3UU METAILIIOB
https://m.edsoo.ru/00ae1278
bu6nunorexa LIOK

47 €JIOUHBbIE METAIIBI
I https://m.edsoo.ru/00aec14b2

48 OKcHabl ¥ THAPOKCUIBI HATPUS U KA bubnuorexa [IOK

A P a P https://m.edsoo.ru/00ae14b2

49 [llenouyHO3eMeTbHBIC METAIUIBI — KAJTBITHUI 1 bubnuoreka [{OK
MarHuim https://m.edsoo.ru/00ael5e8

50 Baxueiinine coeJMHEHNS KAJIbIUS bubnuorexa [IOK

A https://m.edsoo.ru/00ael5e8

51 O0001IeHNEe U CHCTEMATH3AIM 3SHAHUH

52 JKécTkoCTh BOMBI M CIOCOOEI €€ yCTpaHEHUS bubmmorexa TOK

yerp https://m.edsoo.ru/00ae1886
53 [TpakTuueckas padora Ne 6 mo Teme bubnmnorexa [JOK




"YKEcTKOCTh BOABI U METOIBI €€ yCTpaHEHHUS "

https://m.edsoo.ru/00aelae8

bubnunorexa LIOK
54 AJIFOMUHHI
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubmmoreka [JOK
56 XKeneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcupl, Tuipokcu sl u conu xenesa (1) u bubnmorexa [JOK
xemnesa (I1I) https://m.edsoo.ru/00ae35e6
58 O0001IeHNEe U CHCTeMAaTH3alNs 3HAHUN
[IpakTuueckas pabora Ne 7. Pemenue
bubnunoreka LIOK
59 AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
. https://m.edsoo.ru/00ae3de8
«BaxxHel1e MeTaibl U UX COSTUHEHUS
Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
€aKIMi, eCJIM OJIMH M3 pearcHTOB JIaH B
60 i36HTKe WU COJIE )KI/ITII)'I HUMECH bubnmorexa OK
p . p ' https://m.edsoo.ru/00ae1750
Brruucnenust MaccoBoil 107U BbIXOJa
MPOAYKTa PEaKI1
61 O06001eHre U cucTeMaTr3aIs 3HaHUA
2 KonTtponbHas pabora Ne4 o reme
«Basxkaenmme MeTaiIbl 1 UX COSTMHEHMSI
63 BemecTsa 1 maTepuansl B TOBCEITHEBHOM bu6mmoreka IIOK
JKU3HHU YEI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMen bubnmnoreka [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xumMuM B pelieHnH SKOJIOTHUECKUX bubmuorexa [IOK
npobem https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O6001IeHNE U bubnmnoreka [JOK




cucremMarusanuia 3HAHUM

https://m.edsoo.ru/00ae0d0Oa

67 PezepHblit ypok. O6001eHue 1 | Bbu6mmotexa [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
68 PezepHblit ypok. O6o01eHue u | bubnuoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX [OHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, MPOCTOE BEILECTBO, CIOKHOE
BEIIECTBO, CMech (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas J0JS XUMHUYECKOIrO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakus,
KIacCU(pUKALMA  peaKIHil:  peakuud  COCAMHEHUS,  PEaKIHH
pa3NIOKEHUs, PEAaKIMW 3aMELICHHs, peakuuu oOMeHa, O3K30- |
HHJIOTEPMHUUYECKHE DPEaKLUHu, TeIoBoM 3(deKT peakiuu, pacTBOp,

MaccoBas JI0JIsS BeIIeCcTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MOHATHH H

MMPUMCHATDH OTU IMOHATHS ITPU ONIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJII COCTaBi€HUsS (GopMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

1.4

PacCKpbIBaATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNiaTh  BaJICHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX
COETMHEHUX
KJIAaCCU(UIUPOBATh XMMHUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3 dekTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJISIPHYHO MacCChbl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUMCIISTH MAacCOBYIO JIOJIO XMMHUYECKOTO 3JIeMEHTa Mo (Gopmyie

COCIUHCHMUS,

BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METObI MMO3HAHUS — HAOIIOICHUE,
U3MepeHue, MOJICTTUPOBAHUE, IKCIIEPUMEHT  (peajbHBbIi n
MBICJICHHBIN )

ITo Teme: «BaxxHelne NpeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY
pacKpbIBaTh CMBICJ OCHOBHBIX XWMMHYECKHX IIOHATHI: OKCHU[,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

ONpEAENATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coenuHeHul no popmMynam

2.3

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

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBa BECMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh IpaBWJIaM I[OJIb30BAHUS XUMHUYECKOM TOCYIOM H
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEILIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMU IO BBINOTHEHHUIO
7a00paTOPHBIX XUMUUYECKHX OTMBITOB MO TMOJYYEHHUIO U COOUPAHHUIO
ra3o00pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEILECTBA, INIAHUPOBATh U MPOBOAUTH XUMUYECKHUE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IENOYEH ¢ KUCIOT C TOMOIIBIO
MHAMKATOPOB (JakMyc, (peHonTaaert, MEeTUIOPaHXK U Ipyrue)
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmommueckass cucrema
xumuyeckux osnemeHtoB JI. M. MenaeneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUN)
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHMX MOHSATHH: SApO aToMma,
DIIEKTPOHHBIA CJIOW aToma, aTOMHas opOuTandh, paguyc aroma,

XUMHYECCKass CBA3b, IOJIsIpHAad W HCEIOJISIpHAad KOBAJCHTHAasd CBA3b,




3.2

33

SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHOH,

CTETeHb OKHUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE HIIEMEHTBI

OMHKCHIBATh U XapaKTepu30BaTh TaOiuuHyro ¢Gopmy [leproaudeckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3IuyaTh MOHATHS «TJIaBHAs
noarpynna (Arpymnma)» u «nobounas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEpUOabI

34

3.5

packpsiBaTh cMbica Ilepmoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPUPOBATH TOHUMAHUE MEPUOANUECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX 3JEMEHTOB OT HX mnojioxeHus B Ilepuoanueckoit

CHCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiHIe
«Ilepuonuyeckass  cucrtemMa  XuUMHYeckux  asnemeHtoB  [I.U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsAn sjapa, oOIiee ducio

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

3.7

9 KJIACC

OTpeeNiTh  CTENeHb OKHUCJIEHHUA JJIEMEHTOB B  OWHApHBIX
COCUHEHUAX
ONpeNeNsiTh BUJl XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IpoBepPsAEMOro
pe3yJbTara

1

1.1

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

ITo Teme: «BemecTBo 1 XUMUYECKas PEAKIIUSD)

pacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: pacTBOD,
ANEKTPOJUTHI, HEINEKTPOJIUTHI, AIIEKTPOIUTHYECKAsE JAUCCOLUALINS,
peakiMy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIie peakiuu,
OKHCITUTETFHOBOCCTAHOBHUTEIIbHBIC peakmum, OKHCITUTEb,
BOCCTAHOBUTEJIb, OKHCIEHHE U BOCCTAHOBIIEHHME, aJUIOTPOIHS,
am(doTepHOCTh, XUMHUYECKass  CBs3b  (KOBaJeHTHas, HOHHAas,

MeTaJ’IHI/I‘-IeCKaH), KpucTtaJllin4ecKas peméTKa, CIINIaBbl, CKOPOCTb



XUMHYECKON peaKiuu

1.2

1.3

1.4

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H

MMPUMCHATH 3TU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

COCTaBJISITh YPaBHEHUSI 3JIEKTPOJUTUYECKOM ITUCCOLMAIIMU KUCIIOT,
nieyiouei M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHi

WOHHOI0 OOMeHa

PacCKpbIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKquI

1.5

MPOBOAMTDH PACUETHI M0 YPABHEHHUIO XUMUYECKOM peaKkuu

Ilo temam: «Hemerasuibl U uUX coequHEeHUS» U «MeTalipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUuecKre XUMHYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXIasi OINHUCAHUE
pUMepaMu MOJICKYJISIPHBIX ¥ MOHHBIX YPaBHEHHM COOTBETCTBYIOLIUX

XUMHYECKHUX PEaKui

COCTaBJIATHL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IIPOrHO3UPOBAThH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUCCKHUX HpeBpaHleHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

24

cleoBaTh MpaBWJIaM TIONB30BAaHUS XHUMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSIMHU IO BBIIIOJHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OINBITOB IO MOJYUYCHUIO U C06I/IpaHI/IIO

Fa3006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOT'O ra3a)

2.5

3.1

MNpOBOAWUTL PC€aKUHM, MMOATBCPKIAIONINEC Ka4eCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-,
Opomun, wuomupa, kapOonar, Qocdar, cunmkar, cynbdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHUS, HOHBI M3yYE€HHBIX METaJIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHUIECKUX BEIIECTB
[To Teme: «XuMuUs 1 OKpy>Karomas cpeiar

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuii: [IJIK

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

3.2

INPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIbHON NE€ATEIbHOCTH —



aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMaTHU3aIHIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSISCﬁ —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMi, eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHWEe, W3MEpPEHUE, MOJICIHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[lepBoHaYaIbHBIE XUMUYECKUE TTOHSATHUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€IOBEKa. XHMHUS B CHCTEME HaykK.
Tena m BeniecTBa. PU3MYECKHE CBOWCTBA BENIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

ITonsrue o METOJaX ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMCCH. Cnoco0n1

pasaciICHus cMmecen

1.3

1.4

ATOMBI WH MOJICKYIJIBI. Xumudeckue d3yeMeHThl. CHMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocTbie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBast 107151 XMMUYECKOr0 2JI€MEHTa

B COCIUMHCHNU

1.5

1.6

1.7

KommnuectBo BemectBa. Moisib. MosspHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl W YHCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmymnam

XUMHNYCCKUX COGI[I/IHGHI/II\/'I

dusznueckrue U XUMHUYCCKHUE SBJICHHUS. XUMHUYCCKAs pakuug u e€ IIPpU3HAKH.
3akoH COXpPAHCHUS MaCChl BCIICCTB. XHUMHYECKHE YpaBHCHHA. KJ'IaCCI/I(I)I/IKaI_[I/IH

XUMUYECKHUX peakiuii (COeTMHEHUS, Pa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY0i, C MpaBUIaMU
paboTel B Jaboparopuu W TpuéMamMu oOpalmieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, M3yYy€HHUE M ONUCaHHe (PU3MYECKUX CBOMCTB 00pa3loB
HEOPraHMYeCKUX BELIeCTB, HaOmoJeHue (u3ndeckux (IMJIaBlieHHEe BOCKa,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KUIIEHWE U KOHJEHCAIUs BOJAbI) U
XUMHUYECKHX  (TOpeHHe CBeYM, NPOKAIMBAHUE  METHOW  IMPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIOTOW) SBJIEHWUW, HAOMIOIEHWE W OIHCaHUe
IPU3HAKOB IPOTEKAHHWS XHMMHUYECKHMX peakuuid (pas3jokeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasJioKeHUe
runpokcuaa meau(Il) npu HarpeBaHuM, B3aUMOJICHCTBHE *KeJe3a C paCTBOPOM

commu meau(Il), n3yuenne cnmocoboB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




2.1
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buapTpOBaHWE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYNUCTKU HOBapeHHOI\/JI coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB IIPOBCACHUA
OMBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (IIapOCTEP>KHEBBIX )
Baxwuelime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3znyxa. Kucioponm — anemMeHT W mpocToe
BenlecTBo. HaxokaeHuwe kuciaopoja B mpupoje, puandyeckue U XUMHYECKHE
cBoiicTBa (peakumuu ropenus). Oxcuapl. [Ipumenenue kucimopona. CrocoObl
MOJIyYeHUsl KHUCIOpoJa B Ja0opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

KUCII0po/a B mpupoae. O30H — alIoTponHas MoAU(GUKALU KUCIOPOoIa

TernoBoit 3P PeKT XUMUIECKOH peakiui, TEePMOXUMUIECKHE YPaBHEHHSI, SK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCcHJICHHE TTapHUKOBOTO 3¢ dekra, pazpyiieHne 030HOBOTO CIOs

Bonopon — aneMeHT u mpoctoe BemiecTBo. HaxoxkaeHue Bojoposia B MPUPOJIE,
¢usnyeckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI TOJTYYCHUS.

Kucmaote! u comu
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Monsipablii 00BEM ra3oB. PacuéThl 0 XUMHUYECKUM YpPaBHEHHSIM

2.5

2.6

®usnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTtBophl.
Haceimennbsie ¥ HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBass o1 BemecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XKM3HU uenoBeka. Kpyroropot
BOJAbl B MpUpPOAE. 3arps3HEHHE MPUPOIHBIX BoJA. OXxpaHa W OYHUCTKA
MIPUPOHBIX BOJT

Knaccudukanust neopranmueckux coeauHenuid. Oxcunbl. Krnaccuduxarus
OKCHJIOB: cojeoOpa3sywoimire (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpaszyrone. Homenknatrypa okcuaoB. dusznueckne M XUMHYECKUE

CBOMCTBA OKCHIOB. HonyquI/Ie OKCHUJI0B

2.7

OcHoBanus. Knaccudukamnuss ocHoBaHUM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kuciaor. dusnyeckue u
XUMHYECKHE CcBoMcTBa KuCIOT. Psgan axkxtuBHoctH MeTaiioB H.H. Bekerosa.

[Tony4yenue kucnot

Comu. Homenknartypa coneil. @usnueckne M XHMHYECKHE CBOWCTBA COJIEH.

IToy4yenue conen



2.10

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

2.11

3.1

3.2

3.3

XUMHYECKUN  JKCIEPUMEHT: KAayeCTBEHHOE  ONPENEICHUE COJAEpKaHUA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, COOMpaHWe, paclo3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOJeHNE B3aUMOJICUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUSL BOZHUKHOBEHUS M MPEKpallleHus TOpeHus (Iokapa), 03HaKOMIIEHHUE C
oOpa3lilaMu OKCHJOB U OMNHMCAHME WX CBOMCTB, IOJIy4eHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bojopoza ¢ okcunom Meau(Il) (Bo3MoKHO HCIIONBb30BaHUE BUCOMATEPHAIIOB),
HaOmo/ieHue 00pa3loB  BEMIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C Pa3IMYHOW PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICUCTBHE BOJBI C MeTaJIaMU (HaTpUEM M KaJbIHEeM)
(BO3MOXHO HCHOJIb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PAaCTBOPOB
KUCIIOT U INEJNOYel C TMOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00pasloB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJIEHUE W3MEHEHUs
OKpacKM HHJHUKAaTOPOB B pPAacTBOpAaxX KHUCIOT M IIEJIOYel, H3ydeHue
B3aumoeiicTBuss okcuga meau(ll) ¢ pactBopom cepHON KHCIOTBI, KUCIOT C
METaJUIAMH, PeaKUi HeUTpalIu3aluu, MoJIy4YeHuEe HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTajula JpyrdM M3 pacTBopa COJIM, pEIICHUE
SKCHEPUMEHTAIBHBIX 3a7ad Mo TeMme «BakHellne KiIacChl HEOPraHUYECKHX

COCTUHEHUIN)

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIbBHBIC PCAKIITNN

[lepBble TOMBITKM KIACCU(UKAIIMU XUMHUYECKUX 2IyieMeHTOB. [lonsatue o
TPYIax CXOJHBIX AJIEMEHTOB (IIEJOYHbIE W IIETOYHO3EMENIbHBIC METAJIIbI,
TaJloTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphle 00pa3yloT amdoTepHbIe

OKCHUABI U THAPOKCHUABI

Ilepnonnueckuii 3akoH. [lepuonnueckas cuctema XuMHYECKHUX d1emMeHToB J[. 1.
Meneneesa. Koportkonepuognas " JUIMHHOIIEPUOAHAS (bopmbI
Ilepnonnueckoir cucteMbl xuMuuyeckux odseMmeHtoB JI.MI. MeHnneneesa.
Ilepponsl u rpynnsl. PU3HYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB

neépruoaa U rpyIiibl 3JICMCHTA

Crtpoenue atomoB. CoctaB aToMHbIX anep. M3otomnbl. Dnektponsl. CTpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB NEPBLIX 20 XUMHYECKHUX DJIECMCHTOB



3.4

3.5

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B [lepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHUsI paJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylnmaM U IEpUOaM.
3nauenue [lepmoanueckoro 3akona u lleproguyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenaeneeB — y4€Hbld U

IPaKIaHUH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBSI3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTb XHMHYECKHX 3J1eMeHTOB. loHHas CBI3h

3.6

3.7

Crenenp okucineHusa. OKHCINTEIHFHOBOCCTAHOBUTEIBHEIC PEaKIuu. HpOHCCCBI

OKHCJICHHUS B BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XYUMUYECKUH JKCHEPUMEHT: H3Y4eHHME O0Opa3lloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCIOT U
11eJI0YeH, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX pEaKLUil (TOpeHue, peakliuu pa3yioKeHHsl, COEIMHEHUS)

9 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BemecTBo 1 XMHu4decKkas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucremMa XUMUYECKUX dyeMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, KalblUusi U MX
COCMHEHHI B COOTBETCTBUU C IOJIOKEHHEM 3JIeMeHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOH CBS3U. THUIBI KPHUCTANIMYECKUX
pPEelETOK, 3aBUCUMOCTDb CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU
U BUJa XuMudeckoi cBsizu. Knaccudukanys 1 HOMEHKIaTypa HEOPraHUYeCKUX
BEUIECTB (MEXAYHapoAHas U TpUBHAIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K PA3IMYHBIM  KJaccaM HEOPraHWYECKHX COCIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKUX peaklMid M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YyYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TeIIoBOMY 3¢¢eKTy, Mo

W3MEHEHHIO CTEIICHEH OKHCICHHUS XHMHUYECKHUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,



1.4

M0 YYacTUIO Karanu3aropa). OK30- M JHIOTEPMHUYECKHE peakiuw,

TEPMOXUMHUYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XUMUUYECKON peaKLIMU

[Tonatue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOH pPEaKIWUd U TIOJ0KEHUE

XUMHYECKOI'O paBHOBECHUA

L.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJA

ANIEKTPOHHOTO OaslaHca

Teopust 2JIEKTPOIIUTUUECKONH TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, annoHbsl. MexaHu3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHb aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiiun voHHOro oOMeHa. YcIOBUS NPOTEKaHUS PeakLUi MOHHOro OoOMEHa,
IIOJIHBIE U COKpALEHHBbIE HOHHbIE YypaBHEHMs peakuui. CBOICTBa KHUCIOT,
OCHOBaHMH U coJieil B CBeTe MpEeACTaBICHUNH 00 3IEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHble peakunu Ha HOHBI. [loHsATHE O THAPOIU3E COoJIeit

XVUMHAYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTAJUTHUECKHX
pEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
aJiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTHM XHWMHUYECKOW pEaKIuu OT BO3ACUCTBUS Pa3IMUHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Mpoliecca
JIMCCOIMALNM  KHCJIOT, INeNoue u cosell  (BO3MOXKHO —MCIHOJIBb30BaHHE
BUJICOMATEPHAJIOB); TPOBEJIEHHE ONbBITOB, MWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKaHUs PeaKlMi HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HWUIIOCTPUPYIOUIMX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEaKIUil (FOpeHHe, peaKkIy Pa3jokKEeHHUs, COSAUHEHHUS);
pacro3HaBaHHe HEOPraHUYECKHUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKIUi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCIMHECHUA

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CtpoeHue u Gu3nUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMIPUMEpPE XJopa
(B3auMoielicTBME C MeTalJlaMH, HeMeTajllaMH, IIeouamMu). XIJIOPOBOJIOPO.

ConsHas KuciI0Ta, XMMAYECKHE CBOMCTBA, NOJIy4eHHUE, IpUMEHEHHe. JleiicTBue




2.2

XJIOpa M XJIOPOBOJOpPOJa Ha OPraHM3M 4YelloBeKa. BaxkHelIine XJIOpHAbI U UX

HaxO0XJICHUE B IIPUPO/JIC

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okuciaenus. CtpoeHue u (pu3nuecKue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dusnueckue W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIOTHBIX OKcuAOB. CepHasi KUCIOTa, PU3NYECKHE U XMMHYECKHE CBOMCTBA
(obmme Kak mpeAcTaBHTENS Kiacca KHCIOT U crernuduieckne). XuMHUIECKHUe
peakuuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO Croco0a IMONY4YeHUs CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKUusa Ha
cynbdar-uoH. HaxoxxneHnue cepel U €€ COeNMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOMKIH,

3arpsA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 npeaoTBpallCHHUA

2.3

OOmiass xapakTepucThUka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIEHUS. A30T, paCIPOCTPAHEHUE B IPUPOIE,
busznueckrue U XMMHYECKue cBoiicTBa. KpyroBopot a3ora B mpupojie. AMMHUAK,
ero (u3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npuMeHeHue. Conm
aMMOHUS, UX (QU3WYECKHME U XUMHUYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHS. A30THasg KHUCJIOTA, €€ MOJIydEHHUE,
¢du3nueckne W XUMHUYECKHe CBOMCTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKoe 3arpsi3HEHHE OKpYKarolei
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOYUBbI

1 BOJOEMOB)
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®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpusnUecKre U XUMUUYECKHUE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas xkucnora, QuMUECKUe u
XUMHUYECKHUE CBOMCTBa, moiiydueHue. lcmonb3oBanue QocdaroB B kauecTBe

MUHEpaJIbHBIX YA00peHHit

2.5

OO6mass xapaktepuctuka 3yeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTENEHU OKHUCIEHHUS. YIJIepoJ, aUIOTPOIHBIE
Moau(UKaAIMK, PACIPOCTpaHEHHE B TPUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Aacopomusi. Kpyrosopot yriepoaa B mpupone. OKcuabl yriepona,
X (U3NYECKHEe M XUMHYECKHE CBONCTBA, NEHCTBHE Ha >KHUBBIE OPTaHU3MBI,

IMOJIYUYCHHUEC U ITPUMCHCHHC. OKOJIOTHIECKHE HpO6J’I€MBI, CBsA3aHHBIE C OKCHIOM




yriaepona(IV); rumote3a rino0adbHOTO TOTEIUICHUS KIIMMAaTa, NapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHAT-
nonbl. Vcnonp3oBanne KapOOHATOB B OBITY, MEAWLUHE, MPOMBIIUICHHOCTH U

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yraepoja (MeTaH, 3TaH, 3TWUJIEH, AalETUJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHsTe o Ouojornyecku
BAKHBIX BEILECTBAX: XKHUpax, OenKax, YIrJieBoJax — M HUX POJH B KU3ZHU
yeroBeka. MarepuajabHOE €IUHCTBO OPTaHMYECKMX W HEOPraHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyY€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmmue mpenctaBieHus 00
okcuae kpemuusa(IV) u kpemuueBoii kucinore. CHIMKATHI, UX UCIOJIb30BAHKE B
OBITY, METUIIMHE, MPOMBIIIEHHOCTU. BakHel e cTpouTenbHble MaTepHabl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. [Ipobiembl Oe30macHOTO

HCITIOJIb30BAHHA CTPOUTCIbHBIX MATCPHUAJIOB B HOBCCHH@BHOﬁ KHN3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydyeHue oOpa3loB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4€CTBEHHBIX PEaKUHMA HA XJIOPHUA-
MOHbI M HaOJIOJICHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpaKarolIne
¢u3nyecKre U XMMUYECKHE CBOIMCTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3liaMu XJIOPUIOB
(raoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJeHHE Mpolecca
oOyriuBaHUs caxapa MoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YEHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHON CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(aT-HoH U HaOJIOJeHHe TIpu3Haka e¢
MIPOTEKaHUS; O3HAKOMJIEHUE ¢ (PU3NUECKHMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COoeIMHEHUIl (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHalloB), 0OOpa3laMu
a30THBIX U (HOCHOPHBIX YAOOPEHUH; OIyICHUE, COOMpaHne, paclio3HABaHUE U
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DEaKIHMi Ha HOH
aMMOHHUA W  ¢ocdar-uOH U U3yYEHHE TPU3HAKOB UX TPOTEKaHMUS,
B3alMOJIEICTBUE KOHIIECHTPUPOBAHHOM a30THOM KHUCJIOTBHI C MEABIO (BO3MOYKHO
UCIIOJIb30BaHNE BUJIEOMATEPHANIOB); HM3y4YE€HHUE MOJEIeH KPUCTAJUIMYECKUX
pemiéTok anmasza, rpadura, (¢yulepeHa; O03HAKOMJIEHHE C IPOLECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIJIEM M YCTPOICTBOM




MPOTHBOTa3a; TOJYYEeHUE, COOMpaHHe, PACMO3HABAHWE W HW3YYCHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAa4YeCTBEHHBIX pEaKIMKi Ha KapOoHAT- u
CWJIMKAT-HOHBl M W3yYEHHE NPU3HAKOB HX TPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKIIMEH CHUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTATbHBIX

3aaa4 110 TEMC «BakHene HeMeTauIbl U UX COCAHNHCHUA

Mertamisl 1 uX COCOAUHCHU

3.1

OOwiast XapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxkenuss B Ilepuonuueckoi cucreMe XUMHYECKUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnnyeckas CBs3b U
METaJJIMYECKasl ~ KpUCTa/lIMyeckass pemeérka. JIEKTPOXUMUYECKUH  psf

HaHpH)I(eHI/Iﬁ MCTaJJIOB

3.2
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Ouznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Iue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIUICHHOCTH

[lenouynsle MeTasuibl: noyioxkenue B llepumonuyeckoid cucTeMe XUMHUYECKUX
anemeHtoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXKJECHHE B MPUPOJIE.
duznyeckue 1 XUMUYECKHE CBONCTBA (Ha puMepe HaTpus U Kaiusi). OKCUIIBI U
THAPOKCUABI HATPpUA W KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJIZIOB MW HX

COeTUHEHUN
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[IlenoyHO3eMeNbHBIE  METAUIBl  MarHMd M KaJbLMW:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMU4ecKux 3y1eMeHToB /.M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxOXJEHHE B mNpupoae. PU3NYECKME U XMMHUYECKHE CBOMCTBa
Maraus u KaJlbIUs. Baxneimue COCAMHCHUA KaJlbIlUA (OKCI/II[, THAPOKCHUI,

conu). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomMuHuil: nonoxkenue B Ileproauueckoil cucTeMe XUMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpOCHHE aroMa; HaxoxkaeHue B npupoae. dusmdeckue u
XMMHYECKHE CBOMCTBA alFOMUHMS. AM(OTEpHBIE CBOICTBA OKCHJIA U THIPOKCHIA

AJITFOMUHUSA

Keneszo: nonoxenne B [lepuonnueckoi cucreme Xxumudeckux saeMenTon J[.M.
MeHieneeBa; CTpOEHHE aTOMa; HaxoxJeHue B mpupoge. dPusnyeckue u
XUMHUYECKHEe CBOMCTBa jkene3a. Okcuipl, Tuapokcuabl U conu sxenesa(ll) u

xene3a(Ill), ux cocras, CBOICTBA U OTyUYEHUE

3.7

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIICHUC C 06p3.3LIaMI/I METAJJIOB U CIIJIaBOB,

X (u3nUecKUMH CBOMCTBAMH; H3YYEHHE pe3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAJIOB), 0CcoOeHHOCTEH
B3aUMOJICHCTBUSA OKCHAAQ KalblUs M HATpUs C BOJOM  (BO3MOXHO
UCIIOJIb30BaHUE BHUAEOMATEPUANIOB); HCCIEAOBAHHUE CBOWCTB KECTKOW BOIBI;
mpoiiecca TOpPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHS KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(mMarnusi, xanbius, adroMuHus, uuHka, sxeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJI0/IeHNE U OMMCAaHWE MPOLECCOB OKpANIMBaHUS IUIAMEHU MOHAMM HATPHS,
Kaiuss W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEpHBIX CBOWCTB THJIPOKCHIA ATIOMHHHUS M TUIPOKCUIA
LIMHKA; PEIICHUE HKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Baxxuelime MeTaibl 1

X COCOIUHCHUA

Xumus u OKpYyKaromiasa cpeaa

4.1

4.2

HoBrie MaTcepHrajibl U TCXHOJIOTHUMH. BemectBa u MaTcpuajibl B HOBCCHH@BHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TIPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromet cpeasl [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[TpupoHblE WCTOYHHMKH YTIIEBOAOPONOB (yrojb, MPHUPOIHBIA Tra3, HE(Th),

MMPOAYKTBI UX nepepa60TKH, HX pOJIb B 6BITy " MIPpOMBIITJIICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpas3loB MaTepuaoB (CTEKIO, CIJIaBbl

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)



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

[Ipencrapienue:

1.1

0 TI03HABAaEMOCTH SIBICHHUHU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH Kak o0ractu COBpPCMECHHOI'O
CCTCCTBO3HAaHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6III€CTB21;

INOHUMAHHEC MECTAa XUMHUU CPEIU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAaX ITO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTH MOICIHN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOI AEATEIFHOCTH, CBA3aHHBIX C XUMHEH 1
COBPCMCHHBIMH TCXHOJOIUAMH, OCHOBAHHBIMMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO IO3BOJIUT OOY4YaIOUIMMCS paccMaTpuBaTh
XUMHUIO KaK cepy cBoelt Oyayiieil npodeccuoHaIbHON AesITENbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO 00IIET0 00pa30BaHUs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJIHOPO/HAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi U MOJIEKYJSIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, CONb (CpemHsss), XUMHUYeCKas
peaKIusi, peaklud COCIUHEHUsS, PEaKIUW Pa3JIOKECHUS, pPEaKIuI
3aMeNIeHUs, peakIui OOMeHa, TeIUIoBoW A(PQEKT peakluu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTAa B COEMHEHUH, MaccoBas J10JI1 U MIPOLEHTHAs! KOHLEHTpaLUs

BEILIECTBA B PaCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, NIOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTALIMYECKass peleérka (aToMHas, MOHHAs, MeTauIn4yecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, SJIEKTPOJIUT M HEJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAs ~ JUCCOLMALMS, PpPEaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMUYECKOE pAaBHOBECHE, OOpaTHMMble U HeoOpaTUMble peakivy,
CKOPOCTb XUMHUYECKOW peakumu, Kataiumsarop, IIJIK, xopposus

MCTAJLJII0B, CIIJIaBbl
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OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO
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3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

yYMEHUE MPaBUIIbHO UCIOIb30BATh U3yUEHHBIE BELIECTBA U MaTepUAIIbI
(B TOM 4ucle MUHEpaJbHbIE YHOOpEHUs, METAUIbl U CIUIABBI,
HOPOAYKTHl MepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrosi, mpupoAHOro rasza, HeTH) B OBITY, CEIbCKOM XO034HCTBE, Ha
IPOU3BOJICTBE U TOHUMAaHUE 3HAUYEHUS JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHUE BEIIECTB
Y XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBATh XUMHUYECKHE 3HAHMSI CO 3HAHUSIMHU JPYruX

yueOHBIX MPEIMETOB
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HaJIMYMe OmbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
M0 XUMUU (HayyHass W Hay4dHO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)
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YMCHUC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaI_II/IIO O BC€IICCTBax, HX
MMPEBpAIICHUAX n MIPaAKTUYICCKOM MIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ I PCIICHUA y‘-IC6HO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOPTaHNYCCKUX BEIICCTB,




YpaBHEHUM  XMMHUYECKHUX  pEaKlWil; OCHOBAMHM  XHUMHYECKOU

HoMmeHknarypsl (IUPAC u TpuBHanbHOI)

YMeHue oOBACHATH CBsI3b MOJOXKEHUA dieMeHTa B llepmomudeckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XMMHUYECKUX DJEeMEHTOB (COCTaB M 3apsia  sapa, oOliee YHcio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPUOAOB, KNS U KAJbIU
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JIeKTPOOTPULIATEIbHOCTS),

6 OPOCTBIX W CIOXKHBIX BEIIECTB OT IOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX TMEpHOAaX ©  TJIABHBIX
MOJTPYIIax) v AJIEKTPOHHOTO CTPOCHUS aToMa

7 Ymenne kinaccuumpoBarh:

7.1 XUMHUYECKUE AJIEMEHTHI

7.2 HEOpraHMYECKUe BEellecTBa

7.3 XUMHUYECKHUE PEaKIUN

8 YMeHue onpenessTh:

g1 BaJICHTHOCTh W CTENEHb OKUCJICHUS XWMUYECKUX DIIEMEHTOB, 3apsij

' HOHa

g2 BUJ XUMHYECKOW CBSI3M M THI KPHUCTALTUYECKOW CTPYKTYpPHI B

' COEMHEHUSX

8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIMIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKUCITUTEIh U BOCCTAHOBHUTEIIb

9 YMeHne xapakTepu3oBarh (U3NIECKHE U XUMHUECKHE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOM, O30H, BOJOPOJ, TpaduT, anamas,

9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalui, MarHuii,
KaJIbIIMM, aJTFOMHHHM, JKEJIE30)
CIIO)KHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI M THUIPOKCUIBI

- metaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xeneza (II u

' III), oxcuas! yrnepoaa (I u 1V), kpemuus (IV), azora u gocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucTas, a30THasd,
dochopHas, yronpHas, KpeMHHEBAsE KUCIOTa U UX COJIM)

9.3 IIPOTHO3MPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHEC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
103 WUTIOCTPUPYIONINX ~XHMHYECKHE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOpraHUYECKUX BEIIECTB
104 MOJATBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):
11 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpaBHCHUSM XHUMHUYCCKHX PEAKIUH W HaXOIUTh KOJIUYECTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMoO3HaHUS (HaOIrogeHue,
1 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MIPETIOKUTH MTYTH €€ PEIICHUS
129 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOMN
' MOCyAOH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MMaCHOTO OOPAIEHHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TMIOBCETHEBHOW JKM3HH, TIPABUIIAMH TTOBEICHUS B EISIX COSpPEeKEeHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeabl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3ICHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
3 Hannuue mpakTHYeCKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
131 W3YYCHHE M ONMHUCaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (I)I/I3I/ILICCKI/IMI/I n XUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,



WUTIOCTPUPYIOIIME TPU3HAKU MTPOTEKAHNSA XUMHUECKUX peaKlnui

13.2

U3Yy4EHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

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

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENEIEHHONM MaccoBOil Jioyei

pPacTBOPEHHOIO BEILIECTBA

MIPUMEHEHUE WHJUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) A ONpeneseHHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJI0oYei

UCCIIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMM  METaUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; IIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajyla JpyrMM W3  pacTBOpa  COJIHU;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC JKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II71>>; ((3JIGKTpOJII/ITI/I‘IeCKa$I
JAUCCOLIM AL, «BaxHelnme HeMETaIbl U HX COCOUHCHUSA,

«Baxxaelme MeTaIbl 1 UX COSTMHEHMSI

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHMUs peakiii MOHHOro OoOMEHa; KaueCTBEHHbIE peakIu Ha
NPUCYTCTBYIONINE B BOIHBIX PACTBOPaX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cyinbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblusi, aTFOMUHUS,

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

14

YmMmenue:

14.1

14.2

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (1)0pMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpa(bI/IKOB n T3.6J'II/II_[ U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXJ1Y PeabHO HAOII0JaeMbIMU XUMHUUYECKUMHU
ABJICHUSIMU U TPOLIECCAMH, MPOUCXOAAIMMHI B MaKpO- U MUKPOMHUPE,

OO0BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




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

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMec. CiocoObl pa3ieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XHUMHYSCKHX

9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECUICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 1eMEHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCcUTEeNbLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHad mMacca. MaccoBast goas XHMHYSCKOr0 JIEMCHTA

B COCIUMHCHNU

1.5

1.6

KonnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Ta3oB.

B3anMoCBsI3b KOJIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
®u3nyecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpPaHEHMsI MACChl BEIIECTB. XUMHUECKUE YPaBHEHUS

[lepnonnueckuii 3akoH n Ilepuonnueckass cucreMa XMMHYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoauueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKHil CMBICI TOPSIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX sfep. M3oronbl. DnektpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK AaTOMOB TEpBBIX 20 XHUMHUYECKHUX DIIEMEHTOB

ITepuoanueckoit cucremsl [[.11. Menneneesa

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX
MEepUOoJIOB, Kaius, Kaimblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEIEHOCTH,
METaUIMYeCKUX W HEMETaUIMYeCKHMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM »JJIeMEeHTOB B I[lepuomumueckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.
ONEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  d3JeMeHTOoB.  MoHHas  CBs3b.

Meramnnueckas CBI3b




3.2

Tunbl KpUCTAIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOWMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKHM U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHsbIe) u
HECO0JICOOpa3yIolIe; OCHOBAaHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

@u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpH:A, Kajlusd, Marovugd W KaJlblHs, aJJFOMUHHA, KCJIC34d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUN METaJIOB

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

XJIOpOBOAOpOda, CCPOBOAOPOAA, aMMHAKA

4.5

®dusnyeckue ¥ XMUMHYECKHE CBOMCTBAa OKCHIOB HemeTramuioB: cepol (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(IV). Ionyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoicTBa okcuaoB: MeTamioB [A-IIIA rpymm, munka, menu(ll) u

skenesa(ll, I). TTonmydyeHne oKCUI0B METAILIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX TMAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB  alIOMUHUSA, JKene3za, ULuHKa). llomyuenme ocHoBaHuUN U
aM(OTEpPHBIX THIPOKCHJIOB

OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochopHON, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHONW CEPHOM W a30THOM KHUCIOT.
[Tomy4yenue kucnot

OO0mre xuMHYECKUe CBOMCTBA cpenHux coned. [lomyuenue conei

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

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

4.11

HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6IJ_II/IG

CIOCOOBI MOTYYESHUSI METAJIJIOB




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 YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOoMYy 3(¢eKTy, 1o

W3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

52

53

54

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMCIEHHSI M BOCCTAHOBJCHMSA.  ODJIGKTPOHHBIM  OanaHc
OKHCJIMTEITbHOBOCCTAHOBUTEILHON PEaKLIUU

Teopus anekTpoauTudecko nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJUThI. CUIIbHBIC U c1a0ble AIEKTPOIUTHI. CTeneHb TUCCOIAIIuN
Peaknuu moHHOTO OOMEHA. YCIOBHSI NMPOTEKAHUS PEAKIMii MOHHOTO OOMEHA,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyKaromasa cpeaa

6.1

BemectBa u Mmartepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCTIOJI30BaHUE BEUIECTB M XUMHUYECKHX pEaKIuil B J1adopatopuu u OBITY.

HepBa;I moMoub IIpu XUMHUYICCKHUX OKOIraxX U OTPAaBJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE  OKpYyXKaroleil  cpeabl  (KHCIOTHBIE  JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenbHast nmomyctumas koHmeHtparus BemectB (IIJIK). Pomp xumun B
pelIeHUN OKOJOTHYECKUX TMpoljeM. YcuiaeHue napHUKOBOro sddexra,

pa3pymi€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, Gocdopa, yriepona, KpeMHHUs] U UX COEIUHEHUHN B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPAJIOMUHUM, OpoH3a) B OBITY U
HNPOMBIIIJIEHHOCTH UX coenHeHuH. [ToHsATHe 0 KOppO3UM METaIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuposnHble UCTOYHHKHU YIJIEBOJIOPOAOB (yroyib, MPUPOIHBIA ra3, He(dTh),

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

6.5

[lepBoHavyanbHbIE TOHATHS OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHUSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTa).
[ToHsTHE O OMOJOTUYECKH BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, YriaeBoJax — U uX

POJIN B )KU3HU YCIIOBEKA




PacuéTrr:

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




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

METOANYECKHUE MATEPHUAJIBI U YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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