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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTIO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUUA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIEIIUU MPENoAaBaHus y4eOHOTro nmpeaMera « XuMHs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XxuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PaA3BUTUI OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE CoJiepKaHue,
MpEAYyCMaTPUBAET PACIpPEICICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, OMNpenensieT BO3MOXKHOCTH TMpeaMeTa  JyIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3ydeHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocs, ero MpeACTaBICHUM O MaTEepPUATBLHOM EIMHCTBE MHPA, BAXKHYIO
pOJIb UTPaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPAHEHUS.

N3ydeHnne xumuu:

CIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (OPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOydYarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4yeOHOW  JIesTeIhHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCETHEBHOM XKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pPa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIIEr0 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(HOpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ n3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHILMUITY
IIOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX INPEICTABICHAN
Pa3HOrO YpOBHSL:

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

— Ilepuoanueckoro 3akona J[. I. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpenCTaBlIeHUNH 00 3IEKTPOJUTHYECKOM UCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPYyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YCHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XUMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUs B Hayke. M3ydeHue XUMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX arolmuid MUpy,
«buosnorus. 5—7 xkimacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amava y4eOHOTO mpeaMeTra COCTOUT B (POPMHUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUINX (paKTOB, MMOHATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYIIHBIX 00OOIIEHU MHMpPOBO33PEHUECKOT0 XapakTepa, f3blka HAayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyYEHUU BELIECTB U
XUMHUYECKUX peakKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TMPUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM TMpaBWJ 0OE€30MacHOTO OOpallleHus C BEIIEeCTBAMHU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3HaYeHHE MPUOOPENTU TaAKUE 1IeTH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY NPUHSTHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM >KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJaM MO3HaHMs, (POPMUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBHi, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHAIOITUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SIBJICHUS
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYEHHBIC MPH HU3YUCHHUH
XMMHH, TPUMEHATh HUX IMpHU PEIIEHHH NpoOJieM B TMOBCEJHEBHOM KU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPAHEHUS CBOETO 3710POBbsI U OKPYKAIOIIEH MPUPOAHON CPEIbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee 4uCIO YacoB, OTBEAEHHBIX JMJIi M3Yy4YCHHUS XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B JKM3HU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIeMEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BajJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewnlecTB. (OTHOCHUTENbHAs aTOMHas —Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 40JiE XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchbl W 4YHCIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

@uU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas PEakus U €€ MPU3HaAKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUECKUE ypaBHeHMs. Knaccudukarus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, pa3JI0KEeHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM O00OPYOBAaHUEM, U3YUCHUE U OIMHUCAHUE
(Gu3MYecCKuX CBOMCTB O00pa3slOB HEOPraHWUYECKHX BEIIECTB, HAOIIOJCHUE
¢busnueckux (MJIaBJI€HUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIHBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHUE MeJla C KUCIOTOMN) SIBJICHHM, HAOIIOACHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMOJIEUCTBHE Kele3a ¢ pacTBopoM conu menu (ID),
U3Y4YeHHUE CIOCOOOB PA3JCICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPoOBEACHNUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBENCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHHE MOJENeH MOJIEKY
(IIapoCTepKHEBBIX ).

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3nemMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B mpupoe, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [lpumenenune xucinopoaa. CrnocoObl



MOJIYYCHHUST KHUCIOpoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h(heKkT XUMHUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pEaKIUU. TOIUIMBO: yrojb U METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT um mpocrtoe BemectBo. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

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

duznyeckue CBOMCTBA BOJbl. Boma Kkak pactBoputelib. PacTBOpEI.
HacepilieHHbIe ¥ HEHACHIIIEHHBIE PAcTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpPOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT BOIbI B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  coieoOpasywimiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujgoB. ®Dusnyueckue M XUMHUUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucinor. Gusndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWCTBA COJICH.
[lonyueHune cosen.

['eHeTnueckas CBSI3b MEXKY KJIacCCaMU HEOPTAaHUYECKUX COCAUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEIECTICHUE COCPKaHUS KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus: TOpeHHs (moxapa), O3HAKOMJIEHHE C oOpa3llaMu OKCHUIIOB U
OMMHMCAHWE WX CBOWCTB, MOJYy4YEHHE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (FOpeHHe), B3auMojehcTBrE Bojopoaa ¢ okcugom menu (II)
(BO3MOKHO HCITIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHHE OOpa3Il0B BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpueM ©  KaibllueM) (BO3MOXHO HCIOJb30BAaHUE BHJICOMATEPHUAIIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumozeiicTBus okcupa menud (II) ¢ pacTBOpoM CepHON KHCIOTHI,
KHCJIOT C MeTajulaMHi, peaklWil HEUTpaln3aluH, MOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/lad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYEeCKHX
COCMHECHUI.

IMepuoauueckuii 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aTroMoB. XUMHYECKAs CBS3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3yloT aM(OTepHbIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnonmueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonnas ©  JJIMHHONEpPUOAHAs  (POPMBI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OHU3NYECKUI CMBICH MOPSJKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aToMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XUMHUUYECKOIO
AJIEMEHTA 110 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM 1 NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3yueHHe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT U IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B § KJacce
OCYILECTBIISIETCS YEpe3 HCIOJIb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMU JUISl OTACJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (M3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUAYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUI U HX
COCMHEHUN B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJIBI XMUMUYECKOW CBSI3U. THUIBI KPUCTAIIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMAYeCKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMU4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHE 0 XUMHYECKOM paBHOBecuU. DakToOpBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIHM C  HMCIOJB30BAHHMEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XxuMu4eckoil csizu. Crenens aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHA. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpalll€éHHbIE HMOHHBIC YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTE€ TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakin Ha HOHBL. [[oHATHE O TMApOIIU3E CONEi.

Xumuueckuii IKCcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAILUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (PAKTOPOB, MCCIENOBAHUE AJIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEd W  COJIeU
(BO3BMOKHO  HCIOJIb30BAaHHE BHUACO MaTE€pUaliOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHMs), pacTliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAJIbHBIX 33]1a4.

HemeTaJsibl 1 MX cOeIMHEHUS

OO6mast xapaktepucTtuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJIEHiCTBHE C METaUlaMU, HEMeTa/UlaMH, IIeio4amMu). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydYeHHE, NpUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJICHUE B MPUPOJIE.

OO6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHune u (HU3MYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(BUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpO, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE cBoOMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenu(uieckne). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOcO0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLMs Ha



cynb(dar-uoH. Haxoxmenue cepbl U €€ COCNMHEHHMA B MPUPOJe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKHUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoicTra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyeckrue u XMMHUUECKHUE CBOMCTBA, MOMy4yeHHe U mpuMeHnenue. Coiu aMMOHMUS,
ux pU3NUECKUe U XMMUYECKHUE CBOMCTBA, MpUuMeHeHne. KayecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOiicTBa (0OIlME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEPAIbHBIX
yan00peHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl COEIMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BoJMoEMOB). dDocdop,
aJyoTpornHele Monupukanuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUECTBE MUHEPAIBHBIX YA0OPEHUM.

OO6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, pPACIPOCTpAaHEHUE B TNPUPOJE, (PU3UUECKHE U XUMHUYECKHE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUEe MpPOOJIEeMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a riao0albHOrO TMOTEINICHWS KIWMaTa, IapHUKOBBIM
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUeCKue U XMMHUYECKHUE CBOMCTBA,
noJlyueHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
IPOAYKThl WX MepepaloTku (OEH3MH), UX pPOJb B OBITY U HPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILLECTBAX: )KMpax, OejKax, yriieBojax — 1 ux
poJiM B JKH3HM YeEJOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COEIMHEHUN.

KpemHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, IMOJIyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHUs B mnpupoge. OOmme npencrtaBieHus o0
okcusie kpemuust (IV) u kpemHueBoi kuciore. CHIMKAThI, UX UCIOJIb30BAaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTeIbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAY€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)xKaronme (QU3NUeCKHe M XUMHUYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOYKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYIIMBaHUs caxapa Ioj| JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIE€HHOIN CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha Cyab(dar-
WOH W HAOJIOJeHHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBOMcTBaMM a3oTa, (ochopa W MX CcOeIUHEHUH (BO3MOMXHO HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3iaMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IMPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOICMICTBUE KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IBIO
(BO3MOXHO HCITOJIb30BaHNE BUJICOMATEPHUAIIOB), U3y4YeHUE MozeIen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHUE C
IpOLIECCOM  aACOpPOIMU pPAaCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MOJIy4YeHHE, cOOMpaHHe, pacliO3HaBaHUE U H3Y4YCHHE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MNPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3as1a4 1o TeMe «BakHelme HeMeTaIbl U UX COeTUHEHUSI.

MeTaJsibl 1 MX COeIMHEHUS

OO01mast xapakTepUCTHKAa XUMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumudeckux daemeHTtoB . N.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTannuyeckas CBSI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAs  PEIIETKA.  ODJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
criocoObl mMosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTaslb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
sanementoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJECHUE B MPUPOJE.
du3nyecKue U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUIBI U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHne MIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAUIBI MarHMid W KalblMH: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUEeCKUEe U XUMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilve coequHeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cCUCTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE aToma, HAXOXICHUE B Ipupoje. PU3nUecKue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THIAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToMma, HaxOXJIeHUE B mnpupone. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI M conn kene3a (I1) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOYKHO
HCIIOJIB30BaHNE BHIEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, >KEJIe3a
(I1) u xenesza (III), mequ (1), HaGrOEHUE W OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTICPUMEHTAIbHBIX 3a7a4 1o TeMe «Baxknenime
METAaJIJIbl U UX COCIMHCHUS.

XHUMHUA ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW JXKU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakiuii B ObITy. [lepBas momotb npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouled cpeabl (MpeaeibHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIE
MaTepualbl).

Mesricnpeomemnmnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3YYeHHMM XUMHUU B 9 Kiacce
OCYILIECTBIISICTCS 4e€pe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYUHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTePHUAITHI.

®duzrka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, pACTBOPUMOCTh, KPUCTATUTMYECKAs
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHUIBI M3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIAEMbI€, TOIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOTIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE TMpaBUJIaMU M HOPMaMU TIOBEJIEHUS M CIOCOOCTBYIOT Ipolleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAaTbCS CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE OMBITA IEITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIEAWI0, NMOHWMAaHUS 3HAYEHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS. O COLMAIBHBIX HOPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW y4eOHOM eATeTbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TMOBEJCHWE W TOCTYNKM CBOMX TOBApHUIIEH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKU U COCTABJISIOLIME
OCHOBY [IJI1 TIOHUMAaHMS CYIIHOCTH HAYYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX 4YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATENbCKOM KYJBTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATypOi, JOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHHWI0 U TO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM M HCCIEIOBATEIbCKON
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHOU KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyia pa3iudHoro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOM po(eCCUOHATBHON IEATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B PO(HECCUOHATIBHOU CpeEIE;

6) PK0JIOrHYECKOro BOCIUTAHMS:

HKOJIOTUYECKU ILIEJIECO00PAa3HOE OTHOIICHHWE K MPHUPOJIe KaK HCTOYHHUKY
YKU3HHM Ha 3emile, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAHUE LIEHHOCTU 30POBOI0 U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALIMSIX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU U3yUYEHUU XUMUH, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, ISl TOBBIIICHUS
YPOBHSI  AKOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHUS TrJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M MyTel HUX peuieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHOM IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pPE3ylbTaTOB BBIICIAIOT 3HAYUMBIE ISt
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHblEe TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PakT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JAPYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUs (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSTHUSIMH), UCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMKA XUMHUYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXIAeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TpoOIecCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICTU, UCTIOJIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢Gopmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUSL:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJii (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yibTar, GopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c unopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MMOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPABOYHBIE
nocoOus, pecypcsl MHTepHEeTa), KpPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO WH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
UHGOpPMAIlMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JJi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
0o0JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO MCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4d HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHAJIM3UpoOBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENBCKONU JEATEIbHOCTH MUH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juaiora M (WJIM) JTUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEpPUMEHTa (J1a00paTOpHOTO OIbITa,
1abopaTopHOI pabOThI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB W COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIEe NeHCTBHSA:

YMEHUE CAMOCTOSITENIBHO ONPENEATh LEIN JAESITEIBHOCTH, IUIAHWPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJSATh WJIH KOPPEKTUPOBATH
MPEUIOKEHHBIM aITOPUTM JEHUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCJIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crmenupuiecKkue JUisi TpeAMETHOW o0mact  «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUIN:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasi peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakiumy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHas OpOHUTallb, pPaanyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOP, MAccoBas J0Ji1 BEIIECTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITUH H
MPUMEHSITH 3TU TTOHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJIECHHS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIUM;

e ONpPENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHALJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpeiBaThb cMbIci Ilepuoanueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TIEPUOJANYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibeie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepmomnueckass cucTteMa XuMHYecKux diemeHToB J[. U
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTaHUYCCKHUE BEIIECTRA,
XUMHUYECKUE peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIINH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, KilacCcu(UKaiuio,
BBISIBJICHUE MPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJEIHPOBAHUEC, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN );

ClIeIoBaTh  NpaBWJIaM  T[OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0oMl U
JabopaTopHbIM 000pYy/IOBaHHEM, a TakKXKe TMpaBWIaM OOpalleHusl C
BCIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TIONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MAaCcCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  HKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C TTIOMOIIBIO WHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yuenus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

PacCKphIBaTh CMBICI OCHOBHBIX XUMHYECKHX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHUS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBS3b, TEIJIOBOU ADEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3arop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIMTEIb,  BOCCTAHOBHUTEIb, OKHCICHHE M  BOCCTAaHOBIICHHE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTaJTM4YecKas), KpUCTAJIMYecKass pemnieTka, KOppo3us METaJlIoB,
CILJIaBbl, CKOPOCTb XHMMHYECKOW pEaKIHH, MPEACTbHO JIOMyCTUMAas
koHuenTpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSITHUSA MPU OMTMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYI0O CHMBOJIMKY JUII COCTaBJICHUSA (OpMYII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIUA;

ONPENIENATh BAJICHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OMpeIeIEHHOMY KJIacCy COCIMHEHUM 1o (opMynaM, BHI XHMHUYECKOMN
CBs3U (KOBaJICHTHAs, WOHHAS, MeETaUIMYecKas) B HEOPraHUYCCKHUX
COCIMHEHUAX, 3aps] MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JICMOHCTPUPOBATh €r0 IMOHMMAHHWE: OINHUCHIBATh U XapaKTepPU30BaTh
Tabnuuynyo (opmy Ilepuogmdyeckoid CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
paziuuath MOHATHUS «rJ1aBHas noarpynmna (A-rpynmna)» u «moOouyHast
noarpynmna (b-rpynma)», manele W OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMM  XapPaKTEPUCTHUKAMH  CTPOCHHUS  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefielieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 2JIEMEHTOB M UX COCIUHCHUMN B
npejesiax MaJibIX MEPUOJIOB M TJIABHBIX MOATPYIN C YYETOM CTPOCHMS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIUu
BEIIIECTB, MO TEIIOBOMY (P (DEKTy, MO0 M3MEHCHHIO CTEIICHEH OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJTBEPXKIAs OMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITb YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEAKLIUI HOHHOI'O



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX peaKIni;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCUTENBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYy/IOBaHMEM, a TaKXKe IMpaBWia oOOpalmieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMpPaHUIO
ra3zo00pa3HbIX BEUIESCTB (aMMHUaKa U YTIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICACTBEHHBIX CBS3€H — I WU3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoaundecTBO 9acoB
Ne HanmMenoBaHue pa3iesioB 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 IeSITEIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIOBEKa

12 BemecTBa 1 xuMudeckue 15 | bu6nuoreka [IOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK

' 00 oKcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. ITonstue o kuciorax g | bubnmnorexka HOK

’ M COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [JOK

’ OCHOBAHHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KIIACCHI 1 | | bu6nuoreka [IOK

HCOPTaHNYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢

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
IIepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue atroma
XUMHUYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

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

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

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

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




9 KJIACC

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 [ToBTOpEeHwue U yriaydieHne 3HaHu| 5 | bubnuorexa [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuorexa [IOK
' snemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
) PYIHIBL L-€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapakTepuCcTUKa XUMHYECKIX
bu6mmoteka IIOK
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COEITMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yriaepoa u 8 1 2 bubmmorexa [TOK
' . PYHIEL poat https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

3.1 OO01e CBOMCTBA METAJLIOB 4 buGnuorexa [IOK
https://m.edsoo.ru/7f41a636
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubnuorexa [IOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcebl
| [Ipenmer xumuu. Poiap XuMuu B 5KU3HU | bu6mmoreka [IOK
yeJjioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 IlonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUU 1
https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U TIPUEMBI | bubnuorexa [JOK
oOparieHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa U cMech. CIocoObl | bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
8 o P P https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
b K
6 ATOMBI 1 MOJIEKYJIBI 1 nommorexa 110
https://m.edsoo.ru/ff0d2a6¢c
7 XUMUYECKHUE DIIEMEHThI. 3HAKU | bu6mmorexa [IOK
(CMMBOJIBI) XHMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U COXHBIE BEIIECTBA 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE 1 bubmorexa HOK
YVIPHOC Y1 https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

10 X eckas (o a. BanenTtHoc
NI A Gopuyx HHHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOTO bubmuorexa [JOK
3JIECMEHTA B COCAUHECHUN https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMUMHUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubnunoreka [JOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koamuecTBa, Macchl
17 BEILIECTBA 110 YPABHEHUSIM XUMUYECKUX bubmmorexa [OK
HHECTBA O YP https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUuecKkux peakiuii
18 (coenrHEHMUSI, PA3IOKEHHS bubmmorexa [OK
A - P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bu6mmoreka [JOK
19 sHuKIoneauct. O0o0ImEeHne 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel mo reme bubmuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubnnoreka [JOK

Bo3ayxa. Kucinopon — anemMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [IOK
POAG Ipeait ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoOsI MOTydeHUs KHCIIOpOoia B
23 naboparopun ZILIH OMLIH_UIGH}:;{OCTI/I bubmmorexa [IOK
PATOPHIL T TP ' https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUHU, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIAIX
TornuBo (HedTh, Yroib U MeTaH).
25 3ar $I3H€I§I/qu];03 . a, CIIOCOOBI lro bubmmorexa [TOK
P Ayxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILCHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «[lony4yenue u coOupanue KHCIOpoa bubmmorexa [OK
" . P poad, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BelecTso. HaxoxaeHnue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)% du3nyecKre 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 ITo € 0 KMCJIOTax " CO
TUTTHE O KHETOTAX 1 GO https://m.edsoo.nu/ff0d50d2
30 Crioco0sI oTydeHus BOAOPOIa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padora Ne 4 mo Teme
P P bu6mmoreka [IOK
31 «[Tomyuenue u cobupanue Boopo/a,

HU3YUCHHUC CTO CBOMCTB»

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




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrauciienus 00bEMa, KoJIMUecTBa
bubmuoreka [JOK
33 BEIIIECTBA rasza Mo ero Mu3BeCTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucienus 00bEMOB ra30B 110
34 ABHCHUIO PEAKIIUM HA OCHOBE 3aKOHA bubmoreia HOK
ypap Pealiit i https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHI T'a30B
35 DOu3nvecKue 1 XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubnnoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie
37 M HEHACBIIIICHHBIE pacTBOPEL. MaccoBas bubmorexa [JOK
B p pBI- https://m.edsoo.ru/ff0d5b40
JI0JIsl BEIIECTBA B pacTBOpE
[IpakTuueckas pabora Ne 5 o Teme
18 «IIpuroroBiieHre pacCTBOPOB C bubnuorexa [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas padora Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiaccupuKaus, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorera [TOK
i p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cOCTaB, KJIacCH(pUKAIIHS, bu6mmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnnoreka [HOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue u XMuMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCO((SBII) oI )eHI/ISI XI/IMI/I‘-IZSKI/IG bubmmorexa [OK
. yi ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAIIbHBIX 33a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»
43 I'eneTnyeckas cBA3b MEXKIY KilaccaMu bubnnorexa [HOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O060061IeHre U crucTeMaTu3alys 3HaHU!
B I https://m.edsoo.ru/00ad9cb2
KonTponbhas padora Ne3 no teme
" bubnuotexa [JOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITII
bu6mmoreka [JOK
51 XMMHYECKHUX 31eMeHTOB. [loHsITHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[lepuoanueckuii 3aK0H U
bubmuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00adasS2c
anemenToB /1. . MenaeneeBa
bu6nmoreka [JOK
53 Ilepuozasl, TpymIIbL, MOATPYIIIEI

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




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000109eK
. bubnmoreka [JOK
55 aTOMOB 3J1eMeHTOB [leprnoauyeckoii
https://m.edsoo.ru/00adabbc
cucteMmsl [. . MenaeneeBa
XapakTepucTuka XMMHU4YECKOTO
56 3JI€MEHTA MO €ro MOJO0KEHUIO B bubnmoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTUA HayKu U npaktuku. /. 1. bubnnorexa [HOK
MenpeneeB — y4€HBIN, IEJAror U https://m.edsoo.ru/00ada96e
rpak1aHuH
PeszepBubiit ypok. O000IICHHE 1
P P . bubmuorexa [JOK
58 CUCTEMaTHU3AIUs 3HAHMM /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
KonTtponbHas padota Ne4 o reme
59 «Ctpoenune atomMa. XUMHYECKAsT CBS3b) bubmorexa HOK
TPOCHIE &TOMA. https://m.eds00.ru/00adb486
/ Becepoccuiickast mpoBepodHasi paboTa
60 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 HMonHas xumMuieckas CBA3b
https://m.edsoo.ru/00adac34
2 KoBasieHTHas1 monsipHas XMMU4eCKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HETOMsIpHAS XUMHYECKast bubnmoreka [JOK
CBSA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS bubmuorexa [JOK




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

65 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC | bubmuorexa [JOK
peakunu https://m.edsoo.ru/00adb076
66 OKHUCIIUTEIN U BOCCTAHOBUTEIH 1 bubmmorexa [IOK
https://m.edsoo.ru/00adb076
PesepBusblii ypok. O0001IEHNE 1
P P ?l bu6mmoreka [IOK
67 cUCcTEMaTH3allMs 3HAaHUI IO TEME 1
https://m.edsoo.ru/00ad9cb2
«CtpoeHue atoma. XUMHUUYECKasl CBA3b)
68 PezepBHblit ypok. O60011eHNE U | bubnnorexa [JOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




9 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
[Iepnonrueckuit 3aKoH.
| [lepuonuueckast cucrema | bubnnorexa [HJOK
XUMHYECKHX 3eMeHTOoB JI. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
. bubnuorexa [JOK
2 CBOMCTB XUMHYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HOMeHKIaTypa | bubnunoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckoil CBA3U U TUIIBI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbHnas padora Nel no Teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccudukamms XuMru4aecKkux | bubnnoreka [JOK
PEAKLHI MO pa3IUYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKOUN
7 eakquu. IIoHsATHE O TOMOI€HHBIX U 1 bubnnorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
bu6mmorexa [IOK
8 DakTOpPBI, BIUAIOIIME HA CKOPOCTh 1

XUMHYECKOMN PCaKun U MMOJIOKCHUC

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




XUMHYCCKOI'0 paBHOBECUSA

OKHCIUTEIBFHO-BOCCTAHOBUTEIIHHBIC

bubmuorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTHYECKOU
10 ncconuarmy. CUIbHBIE U cl1a0ble bubmmnorexa [IOK
AMCCOUHATIHIL https://m.edso0o.ru/00adcd68
AIEKTPOJIUTHI
11 Hounrie ypaBHEHUS peakIuil bubmmnorexa [IOK
yp peartt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubnnorexa LIOK
e hitps://m.edso0.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLIMAIIIHI
XUMHUYECKHUE CBOWCTBA COJIEH B CBETE
. bubmuorexa [JOK
13 MpeACTaBICHUI 00
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLMAIIIHI
14 ITonsaTue o ruaponanse coiei bubnnorexa LIOK
AP hitps://m.eds00.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTH3aIHs bubmmorexa [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Pemenne skcnepuMeHTaIBHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a71auy
KonTtpoasHnas padora Ne2 no teme
bu6mmoreka [JOK
17 «INEKTPOIUTUYECKAS] TUCCOLIAALIHSL.
https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I'—IGCKFI)/Ie CBI;I?ICTBa Ha IpuMepe bubmnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CosisiHast KUCIOTA, bubnmoreka [JOK




XUMHUYCCKUC CBOﬁCTBa, IIOJIY4YCHHE,

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

MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
. bubnmoreka [JOK
20 «lTonyuyeHue COJIIHON KUCIIOTHI,
. . https://m.edsoo.ru/00ade348
U3y4YeHUe €€ CBOMCTB»
Brruucnenust no ypaBHEHUSIM
21 XUMHYECKHUX PEAKIIUU, €CIIU OJUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
” OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
7 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoji, CTpOEHHUE, bubnuorexa [JOK
dbuznyecKkrue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
. bubnuotexa [JOK
25 duznyeckue 1 XuMHUYECKHE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOT'O CI0c00a
26 MIOJIy4EHUS CEPHON KUCIIOTHI. bubnnorexka [JOK
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
7 Brraucienrne MacCoBOM JOJIM BBIXOIa bubmuorexa [JOK
IIPOAYKTA peaKIun https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCTHKa dJIEMEHTOB bubnmoreka [JOK




VA-rpynnel. A30T, pacipocTpaHEHHE
B IIpupoze, GU3NIECKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

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

. bu6mmoreka [IOK
29 XHUMHUYECKHE CBOVICTBA, MOJYUYEHUE U
https://m.edsoo.ru/00adf004
pUMEHEHUE
[IpakTuueckas padora Ne 3 o reme
30 «lTonyuenne aMmMuaka, U3y4eHHUE €ro bubmmorexa [IOK
. yi > 13y https://m.edso0o.ru/00adf180
CBOICTB»

31 A3oTHas KUCI0Ta, e€ (PU3NIecKue U bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEi
aAMMOHHSI B KQUECTBE MUHEPATHHBIX

32 To0OpeHnii. XUMHUUYECKOE bubnnorexa LIOK
YAOOPEHIIL: . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COCTMHEHUSIMU a30Ta
®ocdop. Okena pochopa (V) u

33 @ocgo pHaSI KncnfTa (1)@1/1:1)31/1(qe)01<1/1e u bubmmorexa [TOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue GocdaTos B

34 KaueCcTBE MHUHEPAIbHBIX yI00pEeHUI. bubnnoreka [JOK
3arpsi3HEeHUE IPUPOAHON CPEIb https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 pu E))zle gmﬂiecéle U XUMHYECKUE bubmmorera [TOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcupl yriaeposaa, ux Gpu3ndeckue u bubnuorexa [JOK

XUMHUYECKUE CBOUCTBA.

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




DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcuaoM yriaepoaa (IV)

N bu6mmoreka [IOK
37 VYrosibHag KUCI0Ta U €€ COu
https://m.edsoo.ru/00ae006c
[TpakTrueckas padota Ne 4 o Teme

18 "[Tony4yeHue yrieKucaoro rasa. bubnnoreka [HOK
KadectBennas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢e
noH"

[IepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKUX BEIIECTBAaX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHUSX YIIIepoa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuorexa [JOK
«BaxHenme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTtpoasHnas padora Ne3 no teme
. bubnuotexa [JOK
42 «BaxkHenme HeMeTaulbl U UX
https://m.edsoo.ru/00aec0e18
COETMHEHUS»
OO0m1as XxapakTepuCcTUKa XUMHUECKUX
AJIEMEHTOB — METAJIJIOB.

13 Merannmnaeckas CBsI3b U bu6mmoreka [IOK
MeTaJUIMYeCKast KpUCTaJNIMYeCKast https://m.edsoo.ru/00ae103e
pemérka. @u3n4ecKre CBOMCTBA
METaJUIOB
XUMHUYECKUE CBOMCTBA METAIIOB.

. bubnmuorexa [JOK

44 DNEKTPOXUMHUYECKUH Psifl

HaHpH)KeHI/Iﬁ MCETAJJIOB

https://m.edsoo.ru/00ael156




OO0mue cnocoObI MOTYYEHUS
MeTayoB. CruiaBel. BerauciieHus mo

45 ABHCHMSIM XMMHYECKUX PEAKIIUMN bubmorexa HOK
yp peaiiii, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPIKUT
npuMecHu
bu6mmoreka [IOK
46 IToHsATHE O KOPPO3UU METAJIIOB
pp https://m.edsoo.ru/00ael1278
47 [lemounbIe MeTaIITBI bubmorexa HOK
https://m.edsoo.ru/00aec14b2
43 OKcuabl U THAPOKCUJIBI HATPUS U bubnnoreka [JOK
Kajinusa https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
. bubmuorexa [JOK
50 Baxueiiime coefMHEHN KaJlIbIUA
https://m.edsoo.ru/00ael5¢e8
51 O0001IeHNE U CHCTEMATH3AIINS
3HAaHUM
57 JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmorexa [IOK
YCTpaHEHU https://m.edsoo.ru/00ac1886
[TpakTuyeckas padora Ne 6 o Teme
53 "YKEcTKOCTEL BOIBI M METOMEI €€ bubmnorexa [IOK
" https://m.edsoo.ru/00aeclae8
YCTpaHEHHS
54 N —— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubmuoreka [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nommoreka 11O

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




OKCI/II[BI, THAPOKCUABI U COJIM JKEIIE3a

bu6mmoreka [IOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O606IEIGHI/IG U CUCTEMATU3aLMs
3HaHUH’
[IpakTuueckas padora Ne 7. Pemenue
59 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnmoreka [JOK
«BaxHeie MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJIUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [HOK
COJIEPKUT IPUMECH. Brruncienns https://m.edsoo.ru/00ae1750
MacCOBOH JOJIH BBIX0JIa MPOAYKTA
peaxkiuu
61 O6OGI£IGHI/I€ Y CHCTEMAaTH3aIINS
3HAHUHN
Konrtponsnas padora Ne4 o treme
62 «BaxxHe#me MeTaIbl U UX
COCTMHECHUS
63 BemecrBa u maTepuansl B bu6mmoreka [IOK
IIOBCETHEBHOMW KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HeHNe bubnuotexa [JOK
OKPY’KaroIleH cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perennu bubnuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O000IeHNE U bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 Peseprubriit ypok. O60011eHIE U bubnmuorexa [JOK




cucTeMaTru3anusa 3HAHHI

68 PesepBublit ypok. O0o0mIeHNE U

cucTeMaTu3anusa 3HaHUHI

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

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

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

1

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHNYCCKUC ITOHATH)

1.1

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TOHATUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHIl DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEUIECTBO, CMeCh (OJHOpPOJHAs U HEOAHOPOJHAs), BAJEHTHOCTbD,
OTHOCHUTENIbHAsT aTOMHasi M MOJIEKYJIsIpHas Macca, KOJUYECTBO
BElIECTBAa, MOJb, MOJSIpHas Macca, MaccoBas J0Ji1 XUMHUYECKOTO
DIIEMEHTa B COCIMHEHUHU, MOJIAPHBIA O0BEM, XMMHUYECKas peaKius,
KIaCCU(UKALUSA  PEAKIMA:  PEaKlMu  COCAWHCHUS,  PEaKINH
pa3joXKeHUs, peaklUuu 3aMelIeHHs, peakIuu oOMeHa, HK30- U
SHJOTEPMUUYECKHE PEAKINH, TEIUIOBOM 3(P(EeKT peakiuu, pacTBOD,

MaccCoBas 40Jd BEUICCTBA (HpOHeHTHaﬂ KOHL[CHTpaI_II/IH) B paCTBOpC

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCECKUX MMOHATHU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

HCIOJIB30BAaTh XUMHYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUS (I)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIAPHOI'O Y4YCHHA, 3aKOHa

ABoranpo

L.5

1.6

OIpCaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOAUMHECHUAX

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBYy

YYacCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEMIOBOMY 3P EKTY)

1.7

BBIYUCIIAT OTHOCUTEIBHYIO MOJIEKYJISIPDHYIO M MOJISIPHYKO MAacChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1o (opmyre

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE

NPUMEHSTh €CTECTBCHHOHAYYHBIC METOJNbI TIO3HAHUSI — HAOIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAHME,  OKCIEPUMEHT  (peallbHBIA |
MBICJICHHBII )

[To Teme: «BaxkHeiine npeacTaBUTEIN HEOPIraHUIECKUX BEIIECTBY

paCKpeiBaTb CMBICJI OCHOBHBIX XHMHYCCKHUX TTOHSATHH: OKCH I,

KHUCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OnpeACIIATh NPUHAMJIC)KHOCTh BCHIECCTB K OHpCI[CJ'IéHHOMy KJaccy

COeIMHEHUH 1o Gopmyam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONUCHIBaTH) OOLIME XMMHUYECKHME CBOMCTBA
BEIIECTB Pa3jIMYHBIX KJIACCOB, MOJATBEP’KAas OINHCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUIM COOTBETCTBYIOIIMX XUMUYECKUX PEAKINN

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

2.7

3.1

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
71a060PaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), HMPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEILIECTBA, INIAHUPOBATH U MPOBOAUTh XUMUYECKUE SIKCIIEPUMEHTHI IO
pAaclO3HABAaHUIO PACTBOPOB IIEJIOYEH U KHUCJIOT C IOMOIIBIO
WHAUKATOPOB (JakMyc, ¢heHondraaernH, METUIOPAHXK U IPYTHE)
MIPOBOJIUTH PACUYEThl IO YPABHEHUIO XUMUYECKON peakInu

ITo Teme: «llepmogmueckuit 3akoH u Ilepuommueckas cucrema
xumudeckux snemeHTtoB J[. M. MenpaeneeBa. CtpoeHHne aTOMOB.
Xumnueckasi cBa3b. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUM
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTHH: SApO aToma,
ANIEKTPOHHBIA CIIOM aTroma, aTOMHas oOpOWTadb, paguyc aToma,

XUMHUYCCKasd CBA3b, IIOJIApHAss W HCIOJIApHAas KOBAJICHTHAA CBA3b,




3.2

33

ANEKTPOOTPULATEIBHOCTh, HOHHAs CBA3b, HOH, KAaTHOH, AaHHWOH,

CTETNeHb OKUCIICHUS

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTBI

OMKCHIBATh U XapakTepu3oBaTh TaOnuuHyo Gopmy llepuonnyeckoii
CHUCTEMbl XHMHUYECKUX JJIEMEHTOB: pa3jIMyaTh IOHATHUS «TJIaBHAs

noarpynma (Arpynma)» u  «mobounas mnoarpynmna (brpymma)y,

«MaJIbley» U «OOJIBIIIHE) Cpuoabl
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3.5

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHHE MEPUOIUYECKON 3aBUCUMOCTU CBOWMCTB
XMMHYECKHUX DJJIEMEHTOB OT HUX TNoJIokeHuss B Ilepuoanueckoit

CHCTCMC

COOTHOCHTHb  0003HAueHHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ilepuoguueckass  cucrema  XxuUMHYeckux  anementos  J.M.
MenneneeBa» C YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMMHUYECKUX 3JEMEHTOB (COCTaB M 3apsi s1pa, ofluee Yucio

AJIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KIIACC

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCIUHCHHUAX

OIIpCaACIsATb BHA XUMHUYECKOM CBSI3U (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPTaHNYCCKUX COCIUHCHUAX

Kon
IpoBepPsAEMOro
pe3yJbTara

1

1.1

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

ITo Teme: «BemecTBo U XUMHUYECKas pCaKkuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJUTHYECKAs JAUCCOIHAIIMS,
peaknMu MOHHOrOo OOMeHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakiuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCJIUTEND,
BOCCTAHOBUTEINIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKass  CBs3b  (KOBWIEGHTHas, HWOHHaf,

MeTaJ'IJ'H/IquKaH), KpucCTaJlJIN4CCKas peméTKa, CIINIaBbBI, CKOPOCTH



XUMHUYECKON peakiuu

1.2

1.3

1.4

WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHUYECKUX HOHATUH H
IPUMEHSTh 3T MOHATHUS NPU ONMCAHUY BELIECTB U UX IPEBpALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs PEaKLHUH
MOHHOr0 0OMeHa

pacCKpeIBaTh CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

L.5

IIPOBOJUTH PACUEThI 110 YPABHEHHUIO XUMUYECKOU peaKkiuu

IlIo Ttemam: «HemeTramnel M ux COCAUHCHUA» H «MeTaniael U HX

COCAUHCHUA»

2.1

2.2

XapaKTepU30BaTh (OMUCHIBATH) OOIIUE U CIICHU(PHIECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXkJas ONMCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLINX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MMOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3NpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT HUX CTPOCHUA,
BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX npeBpameHI/Iﬁ B PAa3JIMYHBIX

YCIIOBHSIX

24

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSAMH IO BBIIOJIHEHUIO
71a00pPaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHMIO

ra3000pa3HbIX BEILECTB (aMMMaKa U YTIIEKHUCIIOro ra3a)

2.5

3.1

OPOBOJUTh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NIMYHBIX BEIIECTB: pACIO3HABATH OMNBITHBIM MYTEM XJIOPHUI-,
Opomuza, wuoaupa, Kkapbonar, ¢ocdar, cunmkar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIME B BOJHBIX PaCTBOpax HEOPraHUUECKUX BEILIECTB
ITo Teme: «XHUMHUsSI U OKpY:KArOIIast CPenar»

PaCKpbIBaTb  CMBICJI  OCHOBHBIX  XHUMHYCCKUX MIOHSATHUH: HI[K

BCIICCTBA, KOPPO3Ud METAJIIIOB

3.2

IIPUMCHATE OCHOBHEBIC OIICpanuu MBICIIUTEITbHOMN JCATCIIBHOCTH —



aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3alUIO,
BBISIBIICHHE IPUYMHHO-CIIEACTBEHHBIX CBS3€H — IS HM3Yy4eHHUS
CBOﬁCTB BCHICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTCCTBeHHOHay‘-IHBIe
METO/BI IO3HAHHSA — HAOIIOJCHHWE, W3MEPEHHE, MOJEIHpPOBaHNUE,

9KCIIEPUMEHT (peajbHbIN U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[IepBoHavanbHbIe XUMUYECKHE TOHATHS

[Ipenver xumuu. Ponb XUMHUM B JKU3HHM 4YeloBeKa. XUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHoe COCTOSTHUE
BEIIECTB

[TonsiTrie 0 MeTOAax Mo3HaHUs B XUMUU. YncThie BemecTBa U cmecH. CrocoObl

pas3neneHus cmecen

1.3

1.4

ATOMBI H MOJICKYIJIBI. Xumuueckue d1eMeHThl. CHMBOJBI  XUMHYECKHX

JJICMCHTOB. HpOCTbIe K CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’ICKy.]'IHpHOG Y4CHUC

XuMuueckas (I)OpMy.]'Ia. BaneHTHOCTE ATOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OtHocuTeNnbHas aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 107151 XUMHYECKOTO DJIEMEHTa

B COCIMHCHNU

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M 4Wcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

dusnueckue U XUMMUYECKUE ABJICHHUSA. XUMHUUYECKAs PEAKUUs U €€ MPU3HAKHU.
3aKOH COXpPaHEHHUs Macchl BEUIECTB. XUMHUUeckue ypaBHeHus. Knaccudukanus

XUMHUYCCKHUX peaKLII/Iﬁ (COCI[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XUMHUECKUH KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYI0M, C IpaBUIIaMU
pabotel B naboparopuu U TpuéMamMu oOpaiieHuss ¢ J1abopaTOpPHBIM
0o0OpyJOBaHUEM, HU3yUYE€HHE W OINHUCaHHe (U3UUYECKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEHIECTB, HaOmoJeHne (u3ndecknx (IIaBIieHHE BOCKa,
TasHUE JIbJIa, paCTUPaHUE caxapa B CTYNKE, KUIIEHUE U KOHJAEHCAIUs BOJbI) U
XUMHYECKHX  (TOpeHHe CBEeYM, [MPOKAJIMBAaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBUE MeJa C KHUCJIOTOW) SBJICHUHM, HAONIONEHHWE M ONHCAaHUE
NPU3HAKOB TPOTEKaHWS XHUMHUYECKHX peakuui (pa3jiokeHue caxapa,
B3aUMOJICIICTBUE CEpHOW KHCIOTBI C XJOpUIOM Oapusi, pa3ioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE XKelle3a C pacCTBOPOM

conu meau(Il), nzyuenue cnocoOoB pazencHus cMeceil (C TOMOIIbI0 MarHUTa,




2.1
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¢wibTpOBaHMEe, BBHIApPUBAHHE, IUCTHIUIALUSA, Xpomartorpadus), HpoBereHUE
OUYHUCTKH [TOBApEHHOM COJIM, HAOJIIOIEHHE U ONMCAHUE PE3YJIbTATOB IIPOBEICHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHCHMs MAacChl, CO3JaHME MOJCIIEU

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baknelme npecTaBUTeNIn HEOPTaHMYECKUX BEIIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocroe
BemecTBo. HaxokaeHue Kuciaopoja B Ipupoje, GU3NYeCKHe U XUMHUYECKHE
cBorictBa (peakumu ropeHus). Oxcunbl. I[lpumenenue kwuciopoga. CrocoObl
NOJYYEeHUsI KHUCIOpoJa B JIAOOpaTOpUM U MPOMBIIUICHHOCTH. Kpyrosopor

Kucioposa B mpupojie. O30H — a1oTpornHas MoaupuKaus KUCIopoia

TennoBoit 3P hekT XUMUIECKON peaKuu, TEPMOXUMHUECKHUE YPaBHEHHS, IK30-
¥ DHJIO0TEPMUYECKHE peaknu. TOIIMBO: Yroib U METaH. 3arpsi3HEHUE BO3yXa,
yCHUJIEHUE MapHUKOBOTO 3(pekTa, pa3pylieHrne 030HOBOTO CIIOs

Bonopon — anemeHT u mpocroe BemiectBo. Haxokaenue Bozmopona B IMPUPOJE,
dusnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnore! 1 conn
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MonsipHblil 00BEM ra30B. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM

2.5

2.6

®dusnyeckue CcBoWcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HacplleHHbIe 1 HEHACBILICHHBIE PacTBOPBI. PacTBOPUMOCTD BEILECTB B BOJE.
MaccoBass nons BemecrBa B pacTBOpe. XHUMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOAE M B KU3HM 4denoBeka. Kpyrosopor
BOABI B TIpuUpoJe. 3arps3HeHHe NpUpPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmdeckux coequHenunil. Oxcuapl. Krnaccugukanus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHUCIOTHbIE, amMQoTepHble) U
HeconeoOpasytome. HomeHknarypa oxcujioB. Puszndyeckue M XHMHYECKHE

CBOMCTBa OKCHAOB. [loiryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoOBaHMM: WIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBanuil. du3nyeckue U XUMUYECKHUE CBOWCTBA

ocHoBaHMH. [TonyueHne ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudukarmus kucnor. Homenknatypa kuciaor. Dusnyeckue u
XUMHYECKHE CBOMCTBA KHCIOT. Psam aktuBHOcTH MeTamnoB H.H. bekerosa.

HonyquHe KHUCIIOT

Comu. Homenknarypa coneil. @usznueckue M XMMHUYECKHUE CBOMICTBAa COJIEH.

[Toy4yenue conei



2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COG,[[I/IHGHI/Iﬁ

2.11

3.1

32
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XVUMUYECKUH  3KCHEPUMEHT: KadeCTBEHHOE OIPEACICHUE  COACpPHKAHUS
KHCJIOpO/ia B BO3JlyXe, IOJy4YeHHe, coOMpaHue, paclio3HaBaHUE M M3Yy4YECHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS U IIPEKpallleHHs] ropeHus (1oxkapa), 03HaKOMJICHHE C
o0pa3llaMu OKCHJOB U OIMCaHME UX CBOWCTB, TMOIy4eHHe, coOupaHue,
pacrio3HaBaHME U M3Yy4YEHHE CBOWCTB BOJOpOAa (ropeHue), B3auMojieiicTBue
Bozopoaa ¢ okcugoMm Menu(Il) (BO3MOXKHO HUCIIOIB30BAHKUE BHIEOMATEPUAIIOB),
HaOmrofieHne oO0pa3llioB BEIECTB KOJWYECTBOM 1 MOjb, HCCIIEJOBAHUE
OCOOCHHOCTENl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MAacCOBOM JOJIEH PAaCTBOPEHHOIO
BELIECTBA, B3aMMOJEHCTBHE BOJbl C MeTaJyIaMU (HaTpUeM U KaJlbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BMJEOMATEpHANIOB), OIPENEIEHUE pPAaCTBOPOB
KUCJIOT Y IIEJIOYEH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOACHUE W3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYEH, H3ydyeHue
B3auMojieiictBus okcuga menu(Il) ¢ pacTBOpoM cepHOM KUCIOTBI, KUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3allii, I1I0JIy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOrO0 MeTaula JApYTMM W3 pacTBOpa COJIM, pEUICHHE
HKCIIEPUMEHTAJIbHBIX 3a/a4 Mo TeMe «BakHelmMe Kiacchl HEOPraHUYECKUX

COEIMHEHUI»

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMma XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble TOMBITKKA KIAaCCH(PUKAIMU XHUMUYECKUX dJeMeHTOB. [loHsatue o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEIOYHBbIE W MIEIOYHO3EMETIbHbIE METalIbl,
raJioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT amdoTepHBIC

OKCHUIBI U TUAPOKCHUIBI

Ilepuoanueckuii 3akoH. [leproanueckas cucreMa XMMUYECKUX 3y1eMeHTOB J[. 1.
Menneneesa. Kopotkonepuoanas " JUTMHHOTIEPUOHAS (hopMbI
Ilepuoguueckoit cucrtembl XuMuueckux dnemeHTtoB [[.M. MeHnneneesa.
Ilepumonpr u rpynmsl. PU3NYECKUI CMBICT MOPSAIKOBOIO HOMEpa, HOMEpOB

nepruoaa v rpymuiibl 3JICMCHTA

CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. H3oTorsl. 3HeKTp0HBI. CTpOCHI/IC

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBBIX 20 XUMHYECKMX DJIEMCHTOB
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3.5

IIepuomnueckoii cucremel .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOTO

3JIEMEHTa 1O ero nojoxkeHuto B [lepuoguyeckoii cucreme .M. MenneneeBa

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB 10 TpyINaM M TEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronnueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku U npakTuku. .M. MenneneeB — y4€HbIA U

I'pa)KaaHUH

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIpHAs)  CBA3b.

DIIEKTPOOTPULIATELHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

3.7

Crencup okucieHus. OKHCIUTECIFHOBOCCTAHOBUTCIBHEIC pCaKknuu. Hpoueccm

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH 3KCIIEPUMEHT: M3y4YeHHE OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJCHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
LIeJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX pCaKI_II/Iﬁ (ropeHHe, pC€aKuuu pa3jIoKCHUA, COC,I[I/IHeHI/ISI)

9 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BemecTBo 1 xumunueckas peakuus. [ToBropenue

1.1

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMU4YeCKUX d1emeHToB J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalblUsi H HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM dJeMeHTOB B llepuoaunueckon

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHne BelecTBa: BHJABl XUMHMYECKOM CBA3U. THUIBI KPHUCTANIMYECKUX
pEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMHUYecKol cBs3u. Knaccudukanus 1 HOMEHKIIATypa HEOpPraHUYECKHX
BEUIECTB (MEeXAYHapoAHas U TpUBHaJbHAs). XMMUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJaccaM HEOPraHWYECKUX  COCAUHEHUH,

IrCHECTUYCCKAA CBA3b HCOPTAaHNYCCKUX BECIICCTB

1.3

Krnaccudukanys XuMU4ecKuX peakiuid Mo pa3IuyHbIM IpU3HaKaM (10 YUCITY U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIIOBOMY 3(hdekrTy, Mo

N3MCHCHMIO CTCIICHEH OKHCICHHS XUMHUUYECKHX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,



1.4

[0 YYacTUIO KaTaau3aropa). OK30- M JHIOTEPMHYECKHE  peakluu,

TEPMOXUMHNYCCKUEC YPAaBHCHU. ITonsarue o CKOpPOCTH XHUMHYSCKOHN p€aknuun

Ilonsatue 00 06paTI/IMI)IX u H606paTI/IMBIX XUMHYCCKUX PCAKIUAX. IlousTue o
TOMOT'CHHBIX M I'CTCPOrCHHBIX PCAKIUAX. IlonsTHEe 0 XUMHUYECKOM PaBHOBCCHUU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHMHYECKOM p€akuuu MW IIOJIOKCHUEC

XUMHYCCKOTI'O paBHOBECHUA

1.5

1.6

1.7

2.1

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIﬁ OamaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM peaKru. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ C HCIHOJIB30BAHUEM MCTOJa

OJICKTPOHHOI'O OajnaHca

Teopus 37E€KTPOIUTHUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Katunonsl, annonsl. MexaHus3m JUCCOIMAIIMN BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peaknmm moHHOrO OOMEHA. YCIIOBHS MPOTEKAHHS pPEaKIuidi MOHHOTO OOMeEHa,
MOJIHBIE W COKpall€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoilicTBa KHCIOT,
OCHOBaHMH M COJIEM B CBETE€ NPEACTABICHHN 00 3JIEKTPOIUTUYECKON

AucCcolnnuanuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoImn3eC coJiei

XUMUYECKUI SKCIEPUMEHT: O3HAKOMIIEHHE C MOJENISAMU KPUCTAJUIMUECKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
arMasa), CIIO’KHBIX BEUIECTB (XJIOpua HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peaknuuu OT BO3IACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIEAOBAHUE  DJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEIIECTB,  IIpolecca
JUCCOLMALMM  KUCIIOT, Iejaoded u  conedl  (BO3MOXKHO MCIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHMs peakluil HOHHOro oOMeHa (00pa3oBaHUE OcajiKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHH€ BOJbl); OINbBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEaKLUil (FOpeHne, peakiy pas3jioKeHUs, COeIUHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamisl ¥ UX COeIUHEHUS

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKHE CBOICTBA Ha IpUMeEpe XJjopa
(B3auMozielicTBUE C MeTalljlaMH, HEMeTajulaMu, Iiefodamu). XJIOpOBOJIOPOA.

ConsHas KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa, IMOJIy4YCHHUEC, IPUMCHCHHUC. I[eﬁCTBHe




2.2

XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M 4YeJoBeKa. BaxkHenmme XJIOpUAbl U UX

HaXOXICHUC B IIpUPOAC

OO6mas xapaktepuctuka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHne u (hU3nUecKue CBOMCTBA
MPOCTBIX BEHIECTB — KHUCJIOPOAAa M CEphbl. AJUIOTPONHBIE MOAU(PHUKAIIUN
KHMCIIOpo/ia U cepbl. XUMHMUYECKHUe CcBoiicTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢dusznueckue M XUMHUYecKue CcBOMCTBAa. OKCHUIBI cepbl KaK MpeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYECKHE CBOHCTBA
(oOmue Kak mpencTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHIECKUE
peakiuu, JeKale B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydyeHHsI CepHOU
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, KadeCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxkneHue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUUYECKOES
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCTUHEHUSMU cepbl (KHCIOTHBIC TOX[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAILCHHS

2.3

OOmast xapaktepucTuka 5yeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, pacCIpOCTpaHEeHUE B IIPUPOJIE,
¢dusnveckre U XUMUIecKre cBoiicTBa. Kpyrosopor a3ora B mpupojae. AMMHAK,
ero (u3nMvecKue M XMMHUYECKHE CBOMCTBa, ModydyeHue U npumeHenue. Comu
aMMOHUNA, nux Ci)I/BI/I‘IeCKI/IC u XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHHUC.
KauecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THas KUCJIOTa, €€ IOJy4EHHE,
¢bu3mvecKkue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MpeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHHS B
KauecTBE MMHEPAIbHBIX yn0oOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY Karolei
Cpeabl COETMHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHHE BO3yXa, MOYBbI

1 BOJJOEMOB)
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®docdop, amnorponHsle Mogudukanuu docdopa, puzNIecKue U XUMHUYECKUE
ceoiictBa. Oxcupa dochopa(V) u docdopHas kuciora, Quanyeckue u
XMMUYECKHe CBOWCTBa, mosyudeHue. Vcnonb3zoBanue ¢ochaToB B KauyecTBe

MUHEPAJIBHBIX YI0OpEHU

2.5

Obmias xapaktepuctuka syeMeHToB IVA-rpymnmbl. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOJ, aJUIOTPOIIHBIE
Moau(UKAIMKM, pPAcpOCTpaHEHHE B MNpUpoae, (U3MUECKHEe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. OKcuasl yriaepona,
ux (1)H31/I‘—I€CKI/IG U XUMHNYECKHEC CBOI\/’ICTBa, )ICfICTBI/IG Ha JXUBBIC OpPraHW3MBbI,

MOJIYYCHHUEC U IIPUMCHCHHC. OKOJIOTHYECKHUE Hp06JICMLI, CBsA3aHHBIC C OKCHIOM




yraepona(IV); rumore3a Tn00anbHOTO TMOTEIUICHUS KIMMaTa; MapHUKOBBIN
sbdexr. YronpHas KUCIOTa U €€ COJM, UX (PU3NYECKUE U XUMHUYECKHE
CBOWCTBa, TONy4YeHHEe W mpuMeHeHue. KauecTBeHHasr peakiusi Ha KapOoHAaT-
nonsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAULIMHE, TPOMBIIUIEHHOCTH U

CEJILCKOM XO3AMCTBE

2.6

2.7

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COECIMHEHUSX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTWIEeH, 3TaHoJ, TIJHULIEpPHH, YKCyCHas
kucnora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BaXHBIX BEIECTBAX: XMpaX, Oelkax, yriaeBoJaXx — M HX pPOJIM B HKU3HU
yenoBeka. MaTepuaabHOE €IMHCTBO OPraHUYECKUX UM HEOPraHMYECKUX

COCTUHEHUN

Kpemuuii, ero ¢usnyeckue © XUMHUYECKHE CBOWCTBA, TWOJYYCHHUE U
npuMmenenne. CoenuHeHuss KpeMHHS B mpupoze. OOmme mpencraBicHus 00
okcuzae kpemuusi(IV) u kpemuueBoii kucinore. CUIUKATHI, UX UCHOJIb30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITBHBIC MaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, jeye300eToH. [Ipobiembl Ge3omacHOro

HCIIOJIb30OBAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOf/’I KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3Yy4€HUE O0pa3loB HEOPIaHWYECKUX BELIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IPOBEICHUE KAaU€CTBEHHBIX PEaKLUMUA HA XJIOPHUA-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMBITHL, OTpPa)karollue
¢u3nyeckre 1 XMMUYECKHe CBOMCTBA IaJIOTEHOB M UX COEAMHEHUI (BO3MOKHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € o0Opa3laMu XJIOpPUIOB
(raJloreHNI0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO UCIIOJIb30BaHWE BHUJEOMATEPUATIOB); HAOIOJIEHHE TIpoliecca
o0yIJIMBaHUsS caxapa MoJ ACWCTBHEM KOHLEHTPUPOBAHHON CEPHON KHCIOTHI;
U3yuyeHHe XMMHUYECKHX CBOMCTB pa30aBIeHHOW CEPHOM KHCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyab(ar-uoH | HaONIoJeHHE NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE ¢ (PU3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEIUHEHUIN (BO3MOXHO HCIIOJIb30BAHHWE BHJEOMATEpHANIOB), OOpa3Lamu
a30THBIX U PochOpHBIX yIOOpEeHUH; monydyeHne, cooupanme, pacro3HaBaHle U
M3Y4Y€HHE CBOICTB aMMHaKa; MpPOBEICHHE KaueCTBEHHBIX pEaKIHMil Ha HOH
ammMoHus W ¢ocdar-uoOH U U3YUYCHHE TIPU3HAKOB UX TPOTECKAHWS,
B3aUMO/ICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCIOTBHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BaHNUE BHJEOMATEPHATIOB); HM3YyUYEHUE MOJENEH KPHUCTAaUINYECKUX
pemiérok anmasa, rpaduta, ¢yjuiepeHa; O03HAKOMJIEHHE C IPOLECCOM

azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOra3a; MOJy4YeHUE, coOMpaHMEe, pacllO3HaBaHHWE M HM3Y4YCHHUE CBOMCTB
YIJIEKUCIIOrO Tra3a; IpPOBEJEHHE KadeCTBEHHBIX peakluil Ha KapOoHaT- U
CWJIMKAaT-UOHbl M M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKIUEH CHUIMKATHOM NPOMBINUIEHHOCTH; PELICHHE SKCIEPUMEHTaIbHbIX

3a71a4 110 TeMe «BakHeNIIe HEMETAIUILI U UX COETUHEHUS)

Mertamisl ¥ uxX COCIUHCHUA

3.1

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamdeckoid cucreme XuMHueckux odnemeHtoB J[.U.
MenneneeBa u ctpoeHus aromoB. CTpoeHre MeTaIIOB. MeTalmnyeckas CBsi3b U
METaJUTMYecKasi KpUCTAUITMYecKass pemérka. JCKTPOXMUMHYECKUN sl

HaIlpsHKEHNUH METaJUIOB

3.2
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duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0ImuMe crocoObl MOITy4eHUs
MeTauioB. [ToHATHE O KOPPO3MM METAIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, TIOPATTFOMUHUN, OpOH3a) U X IPUMEHEHUE B

6BITy U IIPOMBIINIJICHHOCTH

[[lenounsle Merayuibl: nosnoxeHue B llepumonnyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.. MeHeneeBa; CTpoeHHE UX aTOMOB; HAaXO0XJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUJIbI U
TMJIPOKCUABl HAaTpus M Kaius. [IpuMeHeHHe IIEeJOYHbIX METaIOB U X

COE€IUHEHUN
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IIlemouyHo3eMeNbHBICE  METAJJIbl MarHuidi W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3neMeHToB JI.1. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJeHue B mnpupone. Pu3nMyeckrhe U XUMHUYECKUE CBOMCTBA
Marusi ¥ Kanbplus. BaxHeiimve coenvHeHUs Kanblus (OKCUMA, THUIPOKCHUI,

comu). KEcTKkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

3.6

AmoMUHMIL: TIONOXKEHUE B llepruoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; cTpoeHHE aroMa; HaXxOXAcHUE B mpupozae. Pusnueckue u
XUMHYECKHE CBOMCTBA aFOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M TUIPOKCHIA

AJTFOMHUHUA

Kenezo: nonoxenue B [lepuoandeckoil cucreme XuMudeckux 3neMenToB 1. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAXOXKJIECHHE B mpupoje. Pu3ndeckue u
XUMHYECKHE CBOHCTBa jkene3a. Okcuipl, THAPOKCUABI U comu skene3a(ll) u

xene3a(lll), mx coctas, CBOMCTBA U TTOTyYCHUE

3.7

XUMUYEeCKUH OKCIICPUMCHT. O3HAKOMJICHUEC C 06p33HaMI/I METAJJIOB M CIIJIaBOB,

nux (I)I/I3I/I‘-ICCKI/IMI/I CBOﬁCTBaMH; HU3YUYCHUC PC3YJIbTATOB KOPpPO3HWU MCETAJIIIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL  OKCHJAa KalblUsi W HaTpus C BOAOHM  (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHUANIOB); HMCCIIEIOBAHUE CBOWCTB MKECTKOW BOJBI;
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTCKAHUS KAUYECTBEHHBIX PEaKIUi Ha HMOHBI
(Maramsi, Kanblus, amroMuHus, nuHkKa, skeneza(ll) m sxemesa(Ill), memu(I);
HaOJII0/ICHNE U OMKMCAHWE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblug ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMATEPHAJIOB);
uccienoBanre aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS W THIPOKCHIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxHeine MeTauisl 1

nX COCANMHCHMUA

XHMHMS M OKpYXkarolas cpeaa

4.1

4.2

HoBble maTepuanesl u TexHosnoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucoiab30BaHUE BELIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas momMois NMpu XUMHYECKHX OXKOTax M

OTPABJICHHUAX

OCHOBBI ~ 3KOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxatomen cpeasl [1/IK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yyroiib, MPUPOIHBIA Ta3, HedTh),

MPOAYKTHI UX MEpepabOTKH, UX POJIb B OBITY M IIPOMBIIINIEHHOCTH

4.3

XUMUYECKUU OKCIICPUMCHT: U3YUYCHUC 06pasu013 MaTepuajioB (CTGKJ'IO, CIIJIaBbI

METaJJIOB, MOJIMMEPHBIE MaTepHaJIbl)



IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA30OBATEJBHOM
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

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SBICHHWHA NPUPOJABI, NOHUMAaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IIO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN JJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccoHaTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHHUSAX
XUMHUYECKOW HAayKH, YTO ITO3BOJIUT OOYYAIONIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit nmpoeccuoHanbHON AeSITENbHOCTU
U c/eNnaTh OCO3HAHHBIM BBIOOP XMMMU Kak HPOQUIBHOIO MpeaMeTra

MIPH MEPEX0/I€ HAa YPOBEHb CPEHETO 001ero 00pa3oBaHus

Bnanenne cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XHUMWYECKHUE TIOHATHSA: XUMHYECCKUH 3JICMCHT, aToOM,
MOJIEKYJIa, BEHIECTBO, IIPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOJJHOPOJHAs CMECh, OTHOCHUTENIbHBIE aTOMHasi U MOJIEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUYECKas
peaKkuys, peaKkuuu COEOUHEHHUS, PEAKIMHU Pa3JIOKEHMS, pEeaKuu
3aMelleHus, peakuy oOMeHa, TeIuIoBOH 3(PQEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEAKLIMU, PACTBOP, MAaccoBas IO XMUMHUYECKOIO
AIIEMEHTA B COEAMHEHUH, MacCOBast JI0JISl U MPOLEHTHAs: KOHLIEHTpaLUs

BCIICCTBA B paCTBOPEC, AAPO aTOMa, 3HeKTp0HHLII>i cion aTroMa, aTOMHas




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATETIHLHOCTD, MOJISIPHASL U HETIOJIApHAsT
KOB&JICHTHAs  CBsI3b, MOHHas  CBsI3b, METa/LIMYECKas  CBA3b,
KpUCTa/NIM4ecKass pemérka (aToMHasi, HOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), MOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENPHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCIEHHME W  BOCCTAHOBIEHHE, DJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMble peaKIuy,
CKOpPOCTb XMMHYECKOW peakumu, Karanuzatop, I[IJIK, koppo3us

METAJIJIOB, CILIABBI
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OCHOBOIIOJIararomue 3aKOHbI XHMHUH: 3aKOH COXPAaHCHUS MACCHI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo
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3.1

3.2

TEOpUM  XHUMMHHU: aTOMHO-MOJIEKYJIIDHAss ~ TeOopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Jucconranmnmn
Bnangenue ocHoBamu XHUMHYECKOH I'paMOTHOCTH, BKJIIO‘laIOHIeﬁi

YMEHHUE MPaBUIIbHO UCIIOIH30BATh N3yUCHHBIEC BEIIECTBA M MaTePHAIIBI
(B TOM wuymciae MHUHEpaJbHbIE YIOOpPEHHs, METAUIbl M CIUIABHI,
IPOAYKTHl TEPEepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yras,, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3sHcTBEe, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIS OpraHW3Ma 4YelloBeKa; YMEHHE MTPOrHO3UPOBATh BIMSHUE BEILECTB
U XUMHYECKHX IPOIIECCOB HA OPTaHU3M YEJIOBEKA M OKPY)KAIOIIYIO
HNPUPOHYIO Cpery

YMEHUE HMHTErpupoBaTh XMMHUYECKHE 3HAHHUS CO 3HAHUAMHU JIPYTHX

y4eOHBIX PEIMETOB

3.3

HaJIMuue OMbITa pabOThl C Pa3IMYHbIMM MCTOYHHMKAMM HH(OpMaLUU
N0 XUMHM (Hay4yHas M Hay4yHO-TIOMYJSIpHAas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)
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YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPALICHUAX u NPaKTUICCKOM MNPUMCHCHUU n YMCHHC

HCII0JIb30BaTh €€ JJI pCIICHUA y‘—Ie6HO—HO3HaBaTeJ'IBHI)IX 3aaa4

BJ'IaJIeHI/Ie OCHOBAaMH TOHSITHMHOTO arrmapara U CHMBOJIMYECKOT'O

A3bIKa XUMHH JJIs1 COCTaBJICHUS (1)0pMy'J'I HCOPTaHNYCCKUX BCIICCTB,




YpPaBHEHUN  XMMMYECKUX  pEakLMi; OCHOBAMHU  XMMHYECKOU
HomeHkatypbl (IUPAC u TpuBHanbHOI)

VYMmenne OOBICHATL CBS3b MOJIOKEHHS DJIEMEHTa B HCpHO,HI/I‘leCKOI;'I

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB

5 XHMHUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIEKTPOHOB), PACIPEICICHUEM 3JIEKTPOHOB IO JHEPreTUUYECKUM
YPOBHSM aTOMOB TE€PBBIX TPEX MEPUOIOB, KU U KaIbIIUS
[IpencraBienue 0  MNEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX BJIEMEHTOB (paauyc aroma, 3JeKTPOOTPUIATEIBHOCTD),

6 MPOCTBIX W CJIOXKHBIX BELIECTB OT TIOJIOKEHHUSI DJIEMEHTOB B
[lepuonnueckoir cucreme (B MajblX TNEpPUOJAX H  TJIABHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMeHue KiraccupuIupoBaTh:

7.1 XHUMUYECKHE JICMEHTBI

7.2 HEOpraHUYECKUE BEIIeCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeHue ornpenensiTh:

g1 BAJICHTHOCTh U CTETNEHb OKHUCIICHUS XUMHYECKUX SJIEMEHTOB, 3apsi

' HOHAa

g2 BHUJI XHMHMYECKOM CBA3M U THUIN KPUCTAJUIMYECKOW CTPYKTYphl B

. COCIMHEHMIX

8.3 XapakTep cpebl B BOJHBIX pPacTBOpax BelIecTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIHUTEIb U BOCCTAHOBHUTEH

9 YMeHne xapakTepru3oBath (GU3MUECKUe U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,

9.1 KpeMHHM, a3oT, ¢ocdop, cepa, XJOp, HATPUN, Kaaud, MarHui,
KaJIbIIMH, aJTIOMHHHH, JKEJIE30)
CIIOXKHBIX BEIIECTB, B TOM WYHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPO, OKCHIBI M THIPOKCHIBI

92 metaimoB [-IIA rpynm, amromunus, menu (II), nunka, xeneza (II u

' I1I), okcunpr yraepona (I u IV), kpemuns (IV), azora u hochopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTHcTas, a30THas,
dbocdopHas, yroipHas, KpeMHHEBasI KHCJIOTA U UX COJIH)

9.3 MPOTHO3UPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BELIECTB B




3aBUCUMOCTH OT HX COCTaBa U CTPOCHUA, NPUMCHCHHC BCUICCTB B
3aBUCUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHMS PEAKLUM, B

10
TOM YHUCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIAcCOB
' (Tpymm) HEOPraHU4YECKUX BELIECTB
104 MOJTBEPXKIAIOLIUX [CHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMHU
11 YMeHue BBIYUCIATh (POBOIUTE PACUYETHI):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSAMHEHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ira30B
114 [0 YpaBHEHUSM XHMHUYECKUX pPEAKIUid U HaXOIUTh KOJIUYECTBO
' BEIIECTBA, 00BbEM U MAaCCy PEareHTOB WUJIU IIPOYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TOo3HaHUA  (HaOmIOleHue,
121 U3MEepEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) NIPH U3yYEHUH BEIIECTB U
' XUMUYECKUX SIBIEHUH; yMEHHEe chopMynupoBarth mpoliaemMy U
MPEAJIOKUTh YTU €€ PEIICHUS
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0# M J1a0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUjIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMHU, HCTIOIb3yEMbIMU
B MOBCEHEBHOM KM3HH, TPaBUIIaMH TTOBEICHUS B LEsIX cOepeskeHus
193 3JI0pOBbSl U OKPYXKAIOWIEW MNPUPOAHOM Cpelbl; MOHMMAaHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI HAa J>KMUBBIE OPTraHU3MBI OMPEIACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHHUS] W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA
3 Hannume mpakTH4YecKux HaBBIKOB TUIAHHUPOBAHUS M OCYIIICCTBICHUS

13.1

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

HU3YUCHUC U OIIMCAHUC (I)I/IBI/I‘-ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHC

C q)HSPILIeCKI/IMI/I nu XUMHUYECKUMU SIBJICHUSMMH, OIIBITHI,



WJUTFOCTPUPYIOLIUE IIPU3HAKY [IPOTEKAHNS XUMUUECKUX PEaKLIUM

13.2

U3y4eHHe CIIOCOO0B pa3JeieHus cMecer

13.3

NOJYy4YeHHUE KHUCIOPOAAa M M3Y4EHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYyYEHHME YIJIEKHCIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIY4YCHHNEC aMMHAaKa U U3YUCHUC CT'O CBOMCTB

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIEH

pacTBOPEHHOIO BeLIleCTBa

MIPUMEHEHHE WHIUKATOPOB (;mrakmyca, METHJIOpaHkKa H
denondranenna) A ONpeNeNCHHUS XapakTepa Cpelbl B PacTBOpax
KHCJIOT U IISJI0YeH

WCCIIC/IOBAHUE U ONHMCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3YyYCHUE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIAMH METAJVIOB,  PAaCTBOPUMBIMHU 51 HEPACTBOPUMBIMHU
OCHOBaHMSIMU, COJISIMH; TOJYYEHHE HEpPACTBOPUMBIX OCHOBAHHUNA;
BBHITECHEHHWE OJHOTO MeTaula JAPYrUM M3  pacTBOpa  COJH;
ucciaenoBanre aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATIOMHHHS U

MUHKA

13.7

13.8

pelIeHre IKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKHX COCIUHEHHI; «INEeKTpoIUTHYECKAS
aucconuanusay;, «BakHeWnme HeMeTallbl M WX COCIUHECHUSY,

«BaxknHeiie MeTalibl U UX COSANHECHUS

XUMHUYECKHE  DKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOpUI-, OpoMHI-,
wonua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-MOHBI, KATUOHBl aMMOHUS, MarHusl, KaibIl¥s, aFOMHHHUS,

kenesa (2+) u xenesa (3+), menu (2+), nMHKA

14

VYMmeHnue:

14.1

14.2

NpEACTAaBIATL PE3YJIIbTATBI SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITMPUYCCKUE
3aKOHOMCPHOCTHU

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJILHO Ha6JIIO)IaeMBIMI/I XUMHUYCCKUMH
SABJICHUSAMHA H IMPOLECCaAMH, IPOUCXOOAINIUMA B MaKpO- 1 MUKPOMHPE,

0OBACHSITH MPpUYUHBI MHOT 006pa31/151 BCIICCTB




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

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHU A

UYucreie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

1.3

ATOoMBI U MOJICKYJIBI. Xumudeckue daeMEHTHl. CHMBOIBI  XUMHYECKUX
3JICMCHTOB. HpOCTBIC " CJIOXKHBIC BEUICCTBA.
Xumuaeckas (bopMyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTenbHAs aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJISIpHAs Macca. MaccoBas 701 XUMHYECKOI0 3JIEMEHTa

B COCIMHCHUU

1.5

1.6

KonuuectBo BemectBa. Moinb. Mousipaas macca. Mousipabiii 00bEM Ta30B.
B3anmocBs3b KOJIMYeCTBa, MACChl U YHCIIa CTPYKTYPHBIX €IMHUI] BEIIECTBA
Ou3nyecKkue U XUMUYECKUE SBIICHUSA. XHUMHUYECKas peakuus U e€ MpU3HAKH.
3aKOH COXpaHEHUs1 MacChl BEIIECTB. XUMUYECKUE YPABHEHUS

[Tepuoaunueckuii 3akoH u Ilepumomuyeckas cucreMa XUMHUYECKHX DIIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. lleproanyeckas cucreMa XMMUYECKHUX 3J1eMeHTOB J[.11.
Menneneesa. Ilepuoast u rpymnmnsl. OU3HYECKUN CMBICI MOPSALKOBOIO HOMEPA,

HOMCPOB II€pUOJa U I'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0ueK aToMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

Ilepnonnueckoit cucrems! J.11. Menneneena

2.3

BaKOHOMepHOCTI/I B M3MCHEHHU CBOMCTB XMMHYCCKHUX DJIEMCHTOB MEPBLIX TpéX
NnepuoaoB, Kaliusd, KaJlblIHA (paz[I/cha aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MCTAINIMYECKUX W  HEMCTAIIMYCCKUX CBOP'ICTB) n ux COG)II/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJOXXCHHEM DJJICMCHTOB B Hepno,unqecxoﬁ CUCTEME H

CTPOCHUEM UX aTOMOB

3.1

Crpoenue BelecTBa
Xumuyeckasi cBsizb. KoBaneHTHas (ToNsipHass M HEMOJSpHas)  CBA3b.
SJ'IGKTpOOTpI/IHaTeHBHOCTB XUMHUYCCKUX JJICMCHTOB. Hounnasn CBS3b.

Meramnudeckas CBI3b




3.2

Tumnel KpUCTAIIMYECKUX PEIIETOK (aTOMHas, WOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEIIETKH M BHUAA

XAMHUYECKOU CBA3U

4.1

4.2

Baxuelimme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel U ux

COCAMHCHUS. MeTtamisl 1 uxX COCAUHECHUA

Knaccugukaiuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTEepHBIC) u
HecoseoOpa3yromye; OCHOBaHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOACOAepKale u  OECKUCIOpOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBaA IIPOCTBIX  BCHICCTB-HEMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOa, Cephl, a30Ta, hocdopa, yriiepona, KpeMHUS

4.3

4.4

duznyeckre W XMMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJJIOB: JINTHUA,
HaTpu:A, Kajiud, Marovusd U KaJlbOWsdA, aJIOMHUHUA, JKCIIC3a. SHCKTPOXI/IMI/I‘-ICCKI/H\/JI

paa HaHpH)KeHI/Iﬁ MCTalJI0OB

duszndyeckrue U XMMHYECKHE CBOMCTBA BOAOPOIHBIX COGI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

duznyeckue U XUMHUYECKHE CBOICTBa OKcHI0B HemerawioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepona(Il, IV), xpemuusi(IV). Ilonyuenue

OKCHJJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MetamioB [A-IIIA rpymn, munka, mequ(Ill) u
xenesza(ll, III). [Tony4yeHne okcua0B METAIIOB

XUMHUECKUE CBOMCTBA OCHOBaHUHN M aM(OTEpHBIX TMIPOKCHIOB (Ha mpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3a, 1uHKa). [lomyyeHme ocHoBaHUM U
aM(pOTEPHBIX THIPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJIOPOJHON, CEPOBOJIOPOIHOM,
CEpHHUCTOM, cepHOU, a30THOU, (ochopHOU, KpeMHUEBOH, yroibHOU. Ocolbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.
[lonyuenue kucnor

OO6ume xuMuyeckre cBoiicTBa cpeHux coneil. [lomyuenue comneit

HOJ'IyLICHI/IC, COGI/IpaHI/IC, pacio3HaBaHue BOAOpOAA, KHUCIOpOJAd, aMMHaAKa,

YTIIEKHCIIOTO Ta3a B 1JabopaTopuu

4.11

[ToryueHne amMMuaka, cepHOW M a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. OO1ue

CITIOCOOBI MOJIYYCHUA MCTAJJIOB




4.12

I'enernueckas cBs3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COC,HI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMUYecKuX peakuuid Mo pa3InyHbIM IMPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAaKLMU BELIECTB, IO TemIoBoMy 3¢¢ekTy, 1Mo

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX YJIEMEHTOB

5.2

5.3

54

5.5

TennoBoil 3¢ heKT XMMUYECKON peakIuy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

U SHJOTEPMUYECKHE peakuu. TepMOXUMHUECKUE YPAaBHEHMUS
OKUCIUTEIBHOBOCCTAHOBUTENbHbIE peakui. OKHUCIUTEIN U BOCCTAaHOBUTEIH.
[Iporieccbl  OKMCIIEHUST W BOCCTAHOBIIGHHs.  DJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHON peakuu

Teopust aneKTpoIUTHYECKON nuccoruanui. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHI U
HE3JIeKTPoIuThl. CHIIbHBIE U ci1a0ble 3JeKTPoauThl. CTeneHb AUCCoUuau
Peakiun MoHHOro obMeHa. YCIOBHS NPOTEKAHUs PEeakUUid MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYXKarolas cpena

6.1

BemectBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeloOBeKa. besomacHoe
UCIOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBaa ImoMoump IMMpru XUMHYCCKUX OKOTaX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYKAIIIeH cpenbl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MpPEeAOTBPALICHUS
[Ipenenvnas nonmyctumass koHueHTpauus BemiectB (ITJAK). Ponp xumum B
pPELICHUH HKOJOTMYeCKHMX Mpo0ieM. YCuieHHe MapHUKOBOro 3¢dexTa,

paspyiieHrue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUSI U UX COETMHEHUH B
OBITY, MEIWIIMHE, TPOMBINUIEHHOCTH W CEIbCKOM xo3siicTBe. [lpumeHenue
METaJUIOB M CIUIaBOB (CTallb, YYI'yH, IIOPAIOMUHMHA, OpoH3a) B OBITY H
MPOMBIIIJICHHOCTH UX coenHeHUH. [IoHATHE 0 KOPpO3HH METaIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3HHU

[IpupogHble UCTOUYHUKM YTIIIEBOAOPOAOB (Yroib, MNPUPOIHBIA Tra3, He(PTh),

MIPOJIYKTHI MX TepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

6.5

HepBOHa‘-IaJ'IBHBIe MOHATHA 00 OpPraHrn4cCKrX BEIICCTBaX KAaK O COCAMHCHUAX
yriepoaa (MCTaH, OTaH, 9TUJICH, AlICTUJICH, 3TAHOJI, TTIMICPUH, YKCYCHAsA KI/ICJ'IOTa).
IToHaTHEe 0 OMOIOTMYSCKH BasKHBIX BCHICCTBAX: XHpaX, 6em<ax, Yrj€eBoaax — U Uux

PO B )KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o popmyrnaMm XUMHUYIECKUX COCTUHEHUIN
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 0 XUMUYECKUM YPaBHCHUSM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumusi: 8- kiacc: 0a30BbIN yPOBEHb: YUCOHHK; 5-€ U3MaHKE, TepepaboTaHHOE
["abpuensa O.C., Octpoymos U.T"., Cnaakos C.A. AKIMOHEpHOE 0OIIECTBO
«M3parenbctBo «IIpocBenienne»

» Xumusi: 9-if kinacc: 6a30BbIi ypOBEHb: YUEOHUK; S-€ U31aHKe, TepepaboTaHHOe
[Mabpuensn O.C., OctpoymoB U.I'., CnankoB C.A. AKiIMOHEpHOE 0OIIECTBO

«3marensctBO «lIpocBemienney»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Metonunueckoe nmocodue k yueonuky O. C. ['abpuensina «Xumus». 8 kiacc / O.

C. I'abpuensn. — M. : [poda, 2018. — 109, c.

Metoanueckoe nocooue k yueonuky O. C. 'abpuensina «Xumus». 9 kiacc / O.

C. I'abpuensn. — M. : [Ipoda, 2018. — 109, c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU
UHTEPHET
https://resh.edu.ru/subject/29/8/ - 8 knacc

https://resh.edu.ru/subject/29/9/ - 9 xnacc
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