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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
oOy4yeHUusl, BOCIUTAHUS M PaA3BUTUI OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeNbHOE peaMETHOE CoJiepKaHue,
MpEeAyCMaTPUBAET PACIpPENECICHUE €ro IO KilaccaM M CTPYKTYpPUPOBAHHUE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, OMNPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4€OHOro Mpolecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIeH M3yueHUsl MpeaMeTa 1 OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
posib UrpatroT (GOpMUPYEMbIE XUMHUEU MPEACTABICHUS O B3aUMOIIPEBPAILCHUIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IPaBOOXPAHEHUS.

N3ydyenue xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpoBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4yeOHOM  JesATEeNbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEILHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOAbI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



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

Jlanuble HampaBiieHHS B OOYYEHMHM XMMUM OOECHEUYMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOro noaxona k €€ msydeHnro. CoaeprkaHHE CKIAJbIBAETCS U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBlieHUH 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAKOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPYyroMy, BBITIONHSSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHWUS B Hayke. M3ydeHue XUMUU MPOUCXOAUT C TMPUBJICYECHUEM
3HaHWN W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX arolmuid Mupy,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amava y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAaHUN — BaKHEUINX (paKTOB, MOHSATHM, 3aKOHOB M TEOPETHICCKHUX MOJIOKCHUH,
JIOCTYIIHBIX 0000IIEHH MHPOBO33PEHUYECKOIO XapakTepa, s3blka HAYKH, B
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OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH M3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B (GOPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHMM TpaBWJI 0€30MacHOr0 OOpallleHus C BEIIECTBAMH B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPESTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeTOoJlaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIMX MPUOOPETEHUIO O0YHAIOITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHUBEPCaIbHOE 3HAYCHHUE ISt
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meld (QYHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM UHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SIBJICHUS
OKPY’KaIOIIer0o MHUpa, MCIHOJNB3YS 3HAHUS U OIBIT, MOJyYEHHBIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh HUX IMpPHU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYZIOBOM JIE€SITEIIbHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILEHUH,
NOHMMAaHUSA LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

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

OOwiee YuCIO YacoB, OTBEAEHHBIX I M3y4yeHUs XHMHUU 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 OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKAa. XUMHSI B CHCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U Cl0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewnlecTB. (OTHOcHUTENbHAasT aTOMHas Macca.
OTHOcuTeNnbHAs MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYECKUE U XUMHUYECKHUE SBICHUS. XMUMHUECKas pPEeakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHYECKHUE ypaBHeHMs. Kiaccudukaius
XUMHUUYECKUX PEaKIUi (COeTMHEHHUS, Pa3JI0KEeHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBuUiaMu paboThl B JIaOOpaTOpPUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OPYJAOBAHHEM, U3YUCHHE U OMHUCAHUE
(bu3MUecKuX CBOMCTB O00pa3sOB HEOPraHUYECKHX BEIIECTB, HAONIOACHUE
¢usnueckux (MJIaBJIEHUE BOCKa, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTOMN) SABJICHUM, HAOIIOACHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMoJIeHCTBHE kele3a ¢ pacTBopoM conu meau (1),
U3y4YeHHUE CIOCOOOB pa3JeICHHs] CMECE: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPoOBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacCChl, CO3/JaHHME MOJIEIEH MOJIEKYJ
(IIapoCTepKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3nemMeHT U mpocToe
BemecTBo. Haxoknenuwe kucimopoia B mpupoae, (U3HMUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrocoOsl

5



MOJIYYCHHUST KHUCIIOpoAa B JabopaToOpuud W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKT XUMHUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOT0 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — snemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM razoB. Pac4€Tsl Mo XUMHUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kkak pactBoputelib. PacTBOpEI.
HacepilieHHble ¥ HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4eloBeKa. KpyroBopot BoAbl B MPUPOJIE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasymomiue (OCHOBHBIC, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcugoB. Du3nyeckue U XHUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucior. dusnyeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE CONEPKaHU KUCIOpOAa B BO3AYyXeE, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHUE M W3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHusl TopeHus (Mmokapa), O3HAaKOMIJICHHE C OOpa3llaMH OKCHIOB U
ONMMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHHE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE 0Opa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEJOBAHUE OCOOCHHOCTEH paCcTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpUAIIOB),
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WCCJIEIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peaklUWil HEUTpalu3aluH, IOIYYEHHE HEPACTBOPUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/lad M0 TeMe «BaXHEeWIne KIacChl HEOPraHUYECKHX
COEIMHECHUI.

IMepuonuueckui 3akoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasi CBS3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIACCU(PUKAIMM XUMHUYECKUX 3JeMeHTOB. lloHsitHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMEIbHbIC METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[lepnommueckuit 3axoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonnas ©  JIMHHONEpUOAHAs  (OPMBI
[Tepronnueckoit cucrembl xumuueckux emMeHToB JI. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEpA, HOMEPOB IEpuoAa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oTomnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XMMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckon cucreme /. . Menneneena.

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

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbBI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpakTtuku. [[. M. MeHneneeB — y4y€Hbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporniecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3yueHHe OOpasloB BEHIECTB METAUIOB M HEMETAJIOB, B3aMMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YE€pe3 HCIOJIb30BaHUE KaK OOIIHUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buomnorus: ¢porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLU U HX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckon
CUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukaiuys XuMUYeCcKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECCKUE
YpaBHEHHUS.

[Tonsitue 0 ckopocTH XuUMHUYeckoil peakuuu. [lonstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xXumMruyeckoM paBHoBecuu. DakTOpBHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHUCIAUTENbHO-BOCCTAHOBUTEIbHBIE  PEaKUUH,  AJIEKTPOHHBIA  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  PEaKLUU. CocraBieHue  ypaBHEHHIl
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OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUHU C  KHCHOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuun noHHOTO OOMEHa. Y ClOBUS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,
MOJHBIE W COKpalll€éHHbIE HMOHHBIC YypaBHEHHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[OHSATHE O THApONIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIEKTPONPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEed W  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MaTE€pUaNIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpa3oBanue ocajika, BBIJIEJICHUE Ta3a, oOpa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHMs), pAcTiO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCHEPUMEHTAJIbHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMd, HEMeTaUlaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KHCIIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHWe XJIOpUIbl U HX
HAaXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue M (pu3myeckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE cBoOMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas xwuciora, (QuU3MUECKMe W XHMHYECKHE CBOMCTBa (0OIIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenu(puyeckne). XHUMHUUYECKHE pPEaKInH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs PEAKLMs Ha
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cyiabdaT-uoH. HaxoxaeHue ceppl u €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Ccepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIECHHS. A30T, pacnpoCTpaHEHHE B MPHUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MOMy4yeHHe U mpuMeHnenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKHE CBOMCTBA, MpUMeHEeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
CBOiicTBa (0OIlIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEPAIbHBIX
yn00peHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPYIKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3/AyXa, MHOYBbI U BoOJMOEMOB). Docdop,
ayoTpornuele Monupukanuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3NUIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKHUEe MPOOJIEMBbl, CBSA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6anbHOrO TMOTEIVICHUS KIMMaTa, MapHUKOBBIN
s dekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKne U XMMHYECKHUE CBOMCTBA,
noJlydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMUEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaloTku (OE€H3MH), UX pPOJb B OBITY U HPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OesKax, yrieBojgax — U ux
poJiM B JKH3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCIMHEHUM.

KpemHuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJIyYCHHE H
npumenenne. CoenuHeHHs KpeMHUs B mnpupoge. OOmue npeacTaBieHus 00
okcusie kpemuust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITY, B MPOMBIIIIEHHOCTH. BaxxHeilne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,
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CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobiempr 6e30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawimue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajoreHoB M HUX COCIUHEHUN (BO3MOXXHO HCIIOIb30BaHUE BHUICOMATEPHATIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TaJOre€HUIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHX CBOWCTB
pa30aBIE€HHOIN CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WOH W HAOJIOJIeHWEe TNpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu azora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHUE U M3YYCHUE CBOICTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHUsI, B3AUMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCTIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUTMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE U M3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMEH CUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEePUMEHTANIbHBIX
3a7a4 1o teMe «BakHelnme HeMeTaJUIbl U UX COEIUHEHUS).

MeTaJsibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKAa XUMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxkeHus B llepmogmyeckor cucreMe xumudeckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTauioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CroCcOOBI TIONy4eHUS] MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CraBbl (CTallb, YYTYH, JIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
sanementoB JI. 1. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuabl u
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TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyno3emenbHble METAUIBI MarHMid MW KalblMH: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B IIpupoae. PU3NUECKUE U XMMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelive coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo10)keHue B [leprondeckor cCUCTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, cTpoeHHE artoma, HaxoxaeHue B mnpupoae. Duszmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToMma, HaxOXJIeHUE B mnpupoaec. Duzmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cosn kene3a (I1) u xemnesa
(IIT), ux cocras, CBOIMCTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UUYECKUMU
CBOMCTBAMH, H3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
HCIIOJIB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHME  BHJICOMATEPUANIOB), TPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KaJablMs, aJIIOMUHHS, [IUHKA, KEJe3a
(I1) u xenesza (III), mequ (1), HaGrOAEHUE M OMUCAHUE TPOIECCOB OKPAIIMBAHMUS
MJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB THMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxknenime
METAaJlJIbl U UX COCMHCHUS.

XHMHUS M OKpPY:KaOUIas cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW JXKU3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu
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Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH W3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIFOIIUXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIaccupuKalusa, NEepUOAUYHOCTb, HAOIIOCHHE,
HKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aTroM, OJJIEKTPOH, IMPOTOH, HEHTPOH, HOH, HYKIHU],
U30TONBI, PaAMOAKTUBHOCTh, MOJIEKYNA, AIIEKTPUUYECKUI 3apsl, NPOBOIHUKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHUE BEIECTBA, ra3, PaCTBOP, pPACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CruiaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanwe, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHbBIE MOPOJBI,
II0JIE3HBIE UCKOIAEMbI€, TOILJIUBO, BOJAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTAaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIEeCTBE TMpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroOUIUXCs
PYKOBOJICTBOBAaTbCS CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AEITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAUI0, TOHUMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) rpaaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JEATEIbHOCTH TIPU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM JeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJCHHE W TIOCTYNKA CBOMX TOBAPHUILEH C TO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABISIOLINE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIE MOTHBBI, HAIIPABJICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4E€OHBIMM TEKCTaMH, CIIPABOYHOU
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JUTEPATypOil, MOOCTYMHBIMH TEXHHUUYECKHUMH CpEACTBAMH HHGPOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHWI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Js1, HAPKOTUKOB, KypEHHUs),
HEOOXOJUMOCTH COOJIIOJIEHUSI TMpaBuUi OE30MacHOCTH TMpH  OOpalleHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil u Tpyda pa3InyHOro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHAIBHON IEATEIbHOCTH U PAa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B IPO(HECCHOHATIBHOM CpeEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHHS:

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIICHHWE K MpPHUpOJie KaK MCTOYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(Gu3MYEeCKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEECHUS MTPU padOTe C BEIIECTBAMHU, a TAKXKE B CUTYaLIHSIX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSATHh 3HAHUS, MOJIydaeMble NMPU U3yUYEHUU XUMUH, NS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIENH IPUPOJHON CPEOH, ISl TTOBBIIICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJNbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3ylbTaTOB BBIIEISAIOT 3HAYUMBIC IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHblEe TMOHATHS (3aKOH, TeEOopus,
IOPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JAPYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
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HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUs (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHUPOBAHHUIO W OCYIINECTBIICHUIO y4eOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATh UX XapaKTEPHbBIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTaMH HU3YUYCHWS,
CTPOUTH JIOTUUECKUE PACCYXIACHUS (MHAYKTHBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MO/JICTU, UCTIOJIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MIPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBICHUSX.

ba3oBble ucciiegoBaTe/IbCKHeE AeiCTBUS:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI [JIi (POPMHPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMmyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (pOPM MPEACTABICHUS, NMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHEeTa), KpPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHHE MPUMEHSITh PA3TUYHbIE METOAbl U 3alpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
0o0JacCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIb30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUN U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
IpyrumMu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpolecce Y4YeOHOW U
UCCJIEI0OBATENCKON JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XoAe Jauanora W (WIM) JIUCKYCCHH) IIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI MPEJI0KEHHOM 3aa4H;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pE3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTO OIbITa,
1abopaTopHOi pabOThI O UCCIIEA0OBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX NPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C YyYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJI30BATh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIIOBUU 3aJIlaHUH.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI
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NEUCTBUN, crhenupuIecKkue I TpeAMETHOW o0mactn  «XUMHS», BUIBI
JEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 ki1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTUN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiacCUPUKAIUS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JI0KEHUs, PEAKIUU 3aMEIICHUsl, PEaKIuu
oOMEHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakinmu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHas OpOHUTallb, PaanyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHMOH, PACTBOP, MaccoBas J0Ji1 BEIlEeCTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBiCHHUS (HOopMys
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUN TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaThb cMbIci Ilepuoanueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAaCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», mManeie U
OOMNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmuYeckux diaemeHToB [J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB

18



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

KJacCU(pUIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIIHMH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAAsl OMUCAHUE MPUMEPAMU 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 JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

MIPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHS] CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHWEe, MOJCINPOBAHUEC, SKCIECPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
nabopaTopHbIM  000pYJIOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C WHCTPYKIUSIMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYECHUI0O WU COOMPaHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCJIOpPOJAA), MIPUTOTOBICHHUIO
PAaCTBOPOB C OMNPEACIEHHON MAaCCOBOM JI0JI€W pPaCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacno3HaBaHUIO PACTBOPOB IIEIOYEH W KUCIIOT C TTIOMOIIBIO WHIUKATOPOB
(;takmyc, dheHondTaiend, METUIOPAHK U JIPYTHE).

K xoHiy 00yuenus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIECHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYIECKasi CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALMS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTtop, XHMHUYECKOE€ paBHOBecHE, OOpaTUMble U
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTaHOBJIICHUE,
ATOTpOTUsA, aM(pOTEPHOCTh, XUMUYECKas CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemieTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTh XHUMHWYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBJCHHUS (HOpMyT
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMIA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica llepuommueckoro 3axkona J[. WM. MennaeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo (opmy Ilepuogmdyeckoid CUCTEMBbI XHUMHUYECKUX AJIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noxarpynmna (A-rpynma)» U «1no0odyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsa sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefielieHue HX MO0 DJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npeaenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIMJIOBOMY 3P GhEKTy, 0 U3MEHEHHUIO CTENEHEeH OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOJTBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIMUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMKA HOHHOIO
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oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMHU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJEKYISAPHYI0O H  MOJSPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe TMpaBWia oOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUI0O WU COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUII-,
uonu-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JIEATeIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OO0OOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBJICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I HU3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peajbHBIM M
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

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

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

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

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu
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3.1

3.2

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

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

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

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

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

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

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHEL Tep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 brbmmorexa [TOK
’ PYmHSL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
bubnunorexa LIOK
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2

erMHI/Iﬁ 1 UX COCAUHCHU S

https://m.edsoo.ru/7f41a636
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Hroro no pazgeny

25

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

N bu6nmoreka [IOK
3.1 Obmpae croficTBa MeTaNIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxueiime MeTauibl U UX CO€IAHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3znen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
P 3 bubmuoreka [{OK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabusbie IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipenmer xumuu. Poiap XuMuu B )KU3HU
1 1 https://m.edsoo.ru/7efb3c3c
yenoBeka. Tena u BeniecTsa
2 Ilonstue o MeTonax IMO3HAHUS B XUMUU 1 https://m.edsoo.ru/9f459¢9a
[TpakTuueckas padora Ne 1 «IIpaBuna paGoTbl
3 B J1JaOOpaTOPUH U MPUEMBI OOPAILICHHS C 1 https://m.edsoo.ru/ab2a57cb
1ab0paTOpPHBIM 000PYIOBAHUEM
UucTteie BemecTBa 1 cMecH. CriocoObl
4 . 1 https://m.edsoo.ru/8dffeead
pazzeneHusi cMecen
[Tpaktuueckas padota Ne 2 «Paznenenue
5 cMmecei (Ha mpuMepe OYUCTKH TOBapEHHOMN 1 https://m.edsoo.ru/d9adcf25
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/434a3592
XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI)
7 1 https://m.edsoo.ru/3a97t7e6
XUMUYECKUX DJIEMEHTOB
8 [IpocTeie u CloKHBIE BENIECTBA 1 https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 https://m.edsoo.ru/b44af747
3aK0H MTOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumunyeckas popmyina. BaneHTHOCTh aTOMOB 1 https://m.edsoo.ru/3adc28cl
XUMUYECKUX DJIEMEHTOB
11 OTtHOCHUTENbHAs aTOMHAs Macca. 1 https://m.edsoo.ru/fac67eel
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OTtHOCHUTENLHAS MOJICKYJIsIpHas Macca

MaccoBas 10711 XUMHYECKOI'0 DJIEMEHTa B

12 https://m.eds00.ru/95bcb8f5
COETUHEHUN
KonnuectBo BemecTtBa. Mons. MospHas

13 = p https://m.edsoo.ru/668edb4a
macca
dusnueckre U XUMUYECKUE SIBICHUS.

14 https://m.edsoo.ru/8b878fcf
Xumuyeckas peakius
IIpn3Haku U yCIOBUS IPOTEKAHUS

15 p Y ' P hitps://m.eds00.ru/84214963
XUMHYECKUX PeaKIui
3aK0H COXpaHEHUS MACCHI BEIIECTB.

16 p = https://m.edsoo.ru/aalc152d
XUMHYECKUE YPABHEHUS
Brrancinenus kojmyecTBa, Macchl BEIIECTBA IO

17 . B https://m.edsoo.ru/b1656492
YPaBHEHUSIM XUMUYECKUX PEAKLUN
Krnaccudukanus XuMHYECKUX peaKIui

18 (coemuHeHuUs, pa3IoKCHHS, 3aMEIICHUS, https://m.edsoo.ru/fe58191f
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-

19 sHukIoneauct. O0o0mEeHne https://m.edsoo.ru/213bbeaf
CHCTEMAaTH3aINsI 3HAaHUH
KonrponsHasg padora Nel o teme «BemectBa

20 p p B https://m.edsoo.ru/cc95e5ed
Y XUMUYECKUE PEAKIIHI
Bo3nyx — cmech razoB. CoctaB Bo3ayxa.

21 Kucnoposn — siaemMeHT ¥ IpocToe BEIIeCTBO. https://m.edsoo.ru/237315cf
O30H
dusndeckre U XUMUYECKHUE CBOMCTBA

22 KHUCJIOpo/ia (peaKkIuy OKUCIICHUS, TOPEHUE). https://m.edso00.ru/67245d2f

[TousTue 00 OKCHJax
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CriocoOsl MosTydeHus KUCIopoia B

23 1a00paTOPUH U MPOMBIIUIEHHOCTH. https://m.edso0.ru/896247cb
IIpumeHeHune kucnopoaa
TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,

24 MOHATUE O TEPMOXUMUYECKOM YPABHEHUMU, https://m.edsoo.ru/4d71febb
9K30- U SHIOTEPMUYECKHUX PEaKLUAX
TorumBo (HedTh, yroiab U METaH).

25 3arpsizHeHue BO3ayXa, CIIOCOObI €ro https://m.edsoo.ru/62a61752
MPEAOTBPALLECHUS
[IpakTuueckas pabora Ne 3 o Teme

26 «ITonydenue u cobupanme KUCIopoa, https://m.edsoo.ru/329545c9
W3YyYECHHUE Er0 CBOMCTB)

27 Bonopoz — oieMeHT it pocToe BelliecTso. https://m.edso00.ru/2325645f
Haxoxnenue B mpupone

73 duznuecKrue 1 XMMUYECKHE CBOMCTBA hitps/m.cdsoo.ru/ac9ebdbs
Bogopoza. [Ipumenenne Bogopoaa

29 [ToHsiTHE O KHUCIIOTAX U CONSAX https://m.edsoo.ru/d743bf8d

30 (TIOCOOI HOMYHCHHA BOOPOa B https://m.edsoo.ru/8dbbbc9b
nabopaTtopuu
[TpakTruyeckas pabora Ne 4 o Teme

31 «ITomyuenue u cobupanue BoopoJa, https://m.edsoo.ru/37a3324a
H3yYEHHUE ETO CBOMCTB)

32 Mosmsipabiii 00bE€M Tra30oB. 3aK0H ABOTAIPO https://m.edsoo.ru/714a252d
Brruucnenus 06b€ma, KonuyecTBa BEIIECTBA

33 ras3a 1o €ro M3BECTHOMY KOJIMUECTBY https://m.edsoo0.ru/25858514
BEIIIECTBA WJIN 00BEMY

34 Beruucnienust 06bEMOB ra3oB M0 YpaBHEHHIO hitps/m.cdsoo.ru/ac3d2633

pCaKu Ha OCHOBC 3aKOHaA 00BEMHBIX
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OTHOIIIEHUH T'a30B

35 dusnueckre U XUMUICCKUE CBOMCTBA BOJIBI https://m.edsoo.ru/272b514c

36 CocraB ocHoBanui. [TonsTue 00 nHIUKATOpaX https://m.edsoo.ru/3d2634ef
Bona kak pactBoputens. HacbliieHHnbie u

37 HEHACBIIIEHHbIE pacTBOPBL. MaccoBas 1015 https://m.edsoo.ru/2b19b4el
BEIIIECTBA B paCTBOPE
[Ipaktuyeckas pabora Ne 5 o Teme

38 «IIpuroroBiieHHE PaCTBOPOB C ONPEACIEHHOMN https://m.edsoo.ru/9f55a219
MAacCOBOM J0JIei paCTBOPEHHOTO BEIIIECTBAY
KonTtponsHasg padora Ne2 110 Teme

39 P p https://m.edsoo.ru/c1c97fe3
«Kwucnopoa. Bonopoa. Boga»
Oxcunpl: cocTaB, KilacCHu(PuKamus,

40 g puxan https://m.edsoo.ru/c321335¢
HOMEHKJIaTypa
[TonydyeHue u XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/bce52bca
OKCHJIOB
OcHoBaHU: COCTaB, KJIacCH(pUKAIIHS,

42 uran https://m.edsoo.ru/cad9bc8a
HOMEHKJIaTypa
Ilonyyenune u XxuMuueckue CBOMCTBA

43 v . https://m.edsoo.ru/eb3b238b
OCHOBaHUI
Kucnotsr: cocras, knaccudukarms,

44 https://m.edsoo.ru/c589a687
HOMEHKJIaTypa

45 [Tonyuenue n XMMHUYECKHE CBOMCTBA KUCIIOT https://m.edsoo.ru/d2cc4664
Conu (cpeaune): HOMEHKIATypa, CIIOCOObI

46 (cpemrne) ):p https://m.edsoo.ru/66bad57a
MOJIYYEHUs, XUMUYECKUE CBOMCTBA
[IpakTuueckas padbora Ne 6. Pemenue

47 https://m.edsoo.ru/ef5f5b6d

OKCIICPUMCHTAJIBHBIX 3ajJia4 IO TEME
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«OCHOBHBIE KJIaCChl HEOPTAHMYECKHUX
COEIUHEHUN)

I'enernueckas cBA3b MCXKIY KilacCaMu

48 . https://m.edsoo.ru/3eafb436
HEOPraHUYECKUX COCTUHEHHH

49 O06o01IeHre U CHCTeMaTU3alus 3HAHUN https://m.edsoo.ru/aedf982e
Kontponbnas padota Ne3 o reme "OcCHOBHBIE

50 o https://m.edsoo.ru/53e93cf2
KJIACChl HEOPTAaHUYECKUX COCAMHEHUM
[TepBbie TOMBITKY KIACCHPUKAITUN

51 XUMHMYECKUX 31€MEHTOB. [loHsATHE O rpyImax https://m.edsoo.ru/45cb955¢f
CXOHBIX 2JIEMEHTOB
Ilepnonnueckuit 3akoH u Ilepnonnueckas

52 cUcTeMa XMMHUYECKUX anemMeHToB [[. 1. https://m.edsoo.ru/acfe3f3c
Meneneena

53 [lepuoapl, rpynimsbl, NOATPYIIIbI https://m.edsoo.ru/dd7cc851

54 Crtpoenune atoMoB. CocTaB aTOMHBIX SJIEP. hitps//m.cdsoo.rw/b34esfb
N3oTomnsl
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB

55 anemeHToB llepuoauyeckoit cucremsr /. U. https://m.edsoo.ru/fb64d6ef
Menneneena
XapakTepucTuKa XUMHYECKOTO 3JIEMEHTA O

56 ero nosioxeHuto B [lepuoanueckoit cucreme https://m.edsoo.ru/3627afb4
. . MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa ass

57 pa3BuTHUA HayKu U npaktuku. . 1. https://m.edsoo.ru/83762¢95
MeHeneeB — y4€HbIU, IEAAror U rpakJlaHuH
PeseprubIil ypok. O6001eHIE 1

58 CI/ICTeMaTI/ISZI_I:I/ISI 3HaHui / Beepoccuiickas bubmmorexa [OK

MpoBepoyHas pabora

https://m.edsoo.ru/00adb33c
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Kontponbnas padora Ne4 o reme «CtpoeHue

bu6mmoreka [IOK

59 i;iﬁ;ff;jf:gjf;mb» / Beepocentickas ! https://m.eds00.ru/00adb486

60 UICKTPOOTPHUATEILHOCTS ATOMOB 1 https://m.eds00.ru/2667a766
XUMUYECKUX DJIEMEHTOB

61 HMonHas xuMmuieckas CBs3b 1 https://m.edsoo.ru/2628cf49

62 KoBanenTHas nossipHasi XuMu4uecKkas CBsi3b 1 https://m.edsoo.ru/67fb6476

63 KoBaneHnTHas HenonsipHas XUMUYECKasl CBA3b 1 https://m.edsoo.ru/f32e6211

64 CreneHb OKUCICHUS 1 https://m.edsoo.ru/fe73b9dc

65 OKHCIUTENEHO-BOCCTAHOBUTENIHHBIEC PEAKIINU 1 https://m.edsoo.ru/665e2d2d

66 OKHCIUTENN U BOCCTAHOBUTEIH 1 https://m.edsoo.ru/eb264264
PesepBHrliit ypok. O60011eHNE 1

67 cuctemaTusanus 3Hanuil o reme «CtpoeHue 1 https://m.edsoo0.ru/62539d2c
aTomMa. XMMHYECKasi CBSI3b)

68 f;i:g;ﬁigﬁ;ﬁggfgggeme 1 1 https:/m.edsoo.ru/c8769b 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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9 KUIIACC

KosnuecTBo yacos DJIEKTPOHHbBIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl

[Iepnonnueckunt 3akoH. Ilepuonnueckas

1 chcTeMa XMMHUYECKUX aeMeHToB /. 1. 1 https://m.edsoo.ru/ac197bf5
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB

2 XUMHUYECKHX JIEMEHTOB IIEPBBIX TPEX 1 https://m.edsoo.ru/44bdf4b2
IIEPUOJIOB
Kiaccudukanuus u HomeHknarypa

3 ¢ yp 1 https://m.edsoo.ru/d96e16b9
HEOPraHUYECKHUX BEILECTB
Bubl XuMu4ecKkoil CBS3U U TUIIBI

4 N 1 https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PEHIETOK
KonTponbnas padora Nel no teme

5 «IToBTOpenue u yriayOiaeHne 3HaHUI 1 1 https://m.edsoo.ru/2a53 lece
OCHOBHBIX Pa3/ieNioB Kypca 8 kjacca»
Knaccudukanms XumMruueckux peakiuii no

6 b p 1 https://m.edso00.ru/61{97329
pa3IUYHBIM MPU3HAKAM
[ToHsATHE O CKOPOCTH XMMHUYECKON PEAKIIUH.

7 IToHsATHE O TOMOTE€HHBIX U I€TEPOrE€HHBIX 1 https://m.edsoo.ru/e73c3ef4
peakuusx
[ToHsiTHE O XUMHUYECKOM PaBHOBECHH.
dDaxkTopel, BIUIIONIME HAa CKOPOCTE

8 PEL, P 1 https://m.edsoo.ru/afbc35b2

XUMHYECKOU pCaKkuu U IMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA
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OKMCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC

9 https://m.edsoo.ru/16ddaal7
peakiumn

10 Teopust PIEKTPOTUTHUYECKON AUCCOIUALIUH. hitps://m.cdsoo.ru/965¢6a66
CuIibHBIE U CJTa0bIe SJIEKTPOJIUTHI

11 HoHHbIe ypaBHEHHUs peakui https://m.edsoo.ru/43f4b85¢
XUMHYECKHE CBOHMCTBA KHUCIIOT M OCHOBAHUH

12 B CBETE MPEJCTABICHUN 00 https://m.edsoo.ru/9adee23c
AIEKTPOJUTUYECKON JUCCOLHAIITT
XuMHYeCcKre CBOMCTBA COJIEH B CBETE

13 MPEACTABICHUH 00 AIEKTPOJUTHUECKON https://m.edsoo.ru/339ae525
JHUCCOLHAIIUN

14 [TonsiTe o runponuse conen https://m.edsoo.ru/be3¢2519

15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI https://m.edsoo.ru/78322bfb
[IpakTnueckas padora Ne 1. «Pemenue

16 https://m.edsoo.ru/c172d37d
SKCIEPUMEHTAIBHBIX 3a7a4)
KonTponbnas padora Ne2 o teme

17 «INEKTPOTUTUYECKAS TUCCOIUAITUS. https://m.edsoo.ru/2b5a2162
XHUMHUYECKUE PEAKIIUU B PACTBOPAX))
OO01mas XxapakTepuCTHKA raJIOTeHOB.

18 . https://m.edsoo.ru/c3eaeb47
XUMHUYECKHE CBOMCTBA HA TPUMEPE XJI0pa
Xnoposogopo. ConsiHas KMUCIIOTA,

19 XMMHYECKHUE CBOMCTBA, IOJyYEHUE, https://m.edsoo.ru/daf6b6e7
MIPUMEHEHHE
[IpakTuueckas pabora Ne 2 o Teme

20 «[TomyyeHne COMAHON KUCIOThI, U3yUEHUE €€ https://m.edsoo.ru/9a2bd4de
CBOMCTB»

21 Beruncnenus no ypaBHEHHSIM XUMHYECKUX https://m.edsoo.ru/fa37c¢94c
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22

peakIui, €ClIi OJIUH M3 PEarcHTOB JIaH B
U30BITKE

OO6m1as xapakTeprucTrUKa 3J1IeMeHTOB VIA-
TpYyIMIIbI

https://m.edsoo.ru/e79ebfa3

23

ATOTpOnHBIE MOIU(DUKAIINH CEPHI.
Haxoxnenue cepbl 1 €€ COEIMHEHUN B
npupoae. XMMHYECKHUE CBOMCTBA CEPbI

https://m.edsoo.ru/5e¢3339bd

24

25

CepoBojnopo, ctpoeHHe, (U3HUECKUC U
XMMHYECKHUE CBOMCTBA

Oxcupl cepbl. CepHast KucoTa, pu3nyecKue
Y XUMHUYECKHE CBONCTBA, IPUMEHECHHE

https://m.edsoo.ru/384dcc68

https://m.edsoo.ru/ae565216

26

XHWMHMYECKHUE PEAKIUH, JIEKALUE B OCHOBE
IIPOMBIIIJIEHHOT'O CIIOCO0a MOIy4EeHHUS
CEPHOU KUCJIOTBL. XMMUYECKOE 3arpsA3HEHUE
OKPY>KaIOILE! Cpelbl COEIUHEHUSIMU CEPBI

https://m.edsoo.ru/acc7d4bf

27

28

29

BrrunciieHue MaccoBOM JTOJIH BEIXOJA
MPOAYKTa PEaKIUU

OO01mas xapakTepucTUKa 3J1eMEeHTOB VA-
rpynmsl. A30T, paclipoOCTPaHEHUE B PUPOJIE,
(dbu3MYecKre U XUMHUYECKHE CBONCTBRA

AMMI/IaK, €ro (I)I/I3I/I‘-ICCKI/IC 1 XUMHUYCCKHUC
CBOI\/'ICTBa, MOJIYUYCHHUEC U IPUMCHCHUC

https://m.edsoo.ru/7dac2b46

https://m.edsoo.ru/6bfdf145

https://m.edsoo.ru/e69bfb89

30

[IpakTuueckas pabora Ne 3 o Teme
«[TomyueHne amMmmuaka, U3ydeHHe ero
CBOMCTB»

https://m.edsoo.ru/f4c23a53

31

32

A30THAas KUC0Ta, €€ hru3nuecKue u
XUMHUYECKHE CBOKCTBA

Hcnons3oBaHue HUTPATOB U coJjieii aMMOHHUS

https://m.edsoo.ru/f2d85456

https://m.edsoo.ru/7fbdef49
34




B KaueCTBE MUHEPAIbHBIX YA0OPEHUH.
XUMHUYECKOE 3arps3HEHUE OKPY>KaIOIIeH
Cpebl COEIMHEHUSIMU a30Ta

dochop. Oxcun pochopa (V) u dochopnas

33 KHCJIOTa, PU3HMYECKUE M XUMHUCCKHE https://m.edsoo.ru/c8af5f46
CBOICTBa, MOJIyuYeHHE
Hcnonp3oBanue GpochaToB B Ka4eCTBE

34 MUHEPAIbHBIX yI0OpeHuil. 3arps3HeHne https://m.edsoo.ru/79¢51b82
MIPUPOJIHOM cpelbl hochaTaMu

35 YITIepOzL, pacHpOCTPaHCHHE B H?Hpoﬂe’ https://m.edsoo.ru/eal6ee43
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA
Oxcupsl yriaepona, ux pusudeckue u

36 XUMHUYECKHE CBOMCTBA. DKOJIOTNYECKUE hitps//m.cdsoo.rw/a6915c71
poOJIEMBI, CBS3aHHBIE C OKCUIOM YIIepoa
Iv)

37 YronbHas KUCIIOTa U €€ COU https://m.edsoo.ru/36a13d99
[IpakTuueckas padbora Ne 4 o Teme

38 "[Tonyuenue yriaekucioro rasa. https://m.edsoo.ru/4de4a8dc
KauecTBeHHas peakiys Ha KapOOHaT-HOH"

39 [lepBoHayanbHbIE TOHATUS 00 OPraHUYECKUX hitps//m.cdsoo.r/822b263
BEIIECTBaX KaK O COEIUHEHUSX yTriiepo/ia

40 Kpemnuuii u ero coequHeHus https://m.edsoo.ru/1e94ee3a
[IpakTuueckas padora Ne 5. Pemenue

41 JKCIIEPUMEHTAIIBHBIX 3a]1a4 [0 TEME https://m.edsoo.ru/d72fa3e8
«BaxHelme HeMeTaIbl U UX COSAMHEHUS»
KonTponbnas padota Ne3 o teme

42 . https://m.edsoo.ru/f5Sbae73d
«Baxxnelie HeMeTalIbl U UX COSTUHEHUS»

43 OO1m1ast xapakTepUCTHKA XUMUYECKHX https://m.edsoo.ru/83192917
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2JIEMEHTOB — METaJuIOB. MeTajunueckas
CBA3b U METAJUIMYECKAs] KPUCTAIINYECKAS
pemi€Tka. PU3HYECKUE CBOWCTBA METAJLIOB

XHUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DJIEKTPOXUMHUYECKUH Pl HATPSIYKSHUI https://m.edsoo.ru/5a41d1d4
METAJIJI0B
OO6mue crnocoObl MOTYYeHHS METAILIOB.
CnaBsl. Berancienus no ypaBHEHUSIM
45 Lo P https://m.eds00.ru/435b87d4
XUMHUYECKUX PEaKIUi, €CIIM OJUH U3
pEareHTOB COJEPIKHUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAILIIOB https://m.edsoo.ru/2c28t427
47 Il{emoyHBIC METAILIBI https://m.edsoo.ru/c86edb4a
48 Okcuabl ¥ THAPOKCUIBI HATPUS U KU https://m.edsoo.ru/4fdeelae
€JI0YHO3EeMEIIbHBIE METAJIIBI — KAJIbIIHHA 1
49 i . H https://m.edsoo.ru/2bb5cf7b
MarHum
50 Baxxueinne coemMHEHNS KaJIbIIHS https://m.edsoo.ru/85¢2cal6
51 O06o001IeHre B cucTeMaTH3anys 3HAaHUH https://m.edsoo.ru/593a4ab7
52 JXKeéctkocTh BOABI M cIOCOOBI €€ yCTpaHEeHUs https://m.edso0.ru/869f76b9
[IpakTuueckas pabora Ne 6 o Teme
53 e . " https://m.eds00.ru/669f6¢cdd
JKEcTKOCTh BOJBI M METOJIBI €€ YCTPAHCHUS
54 AmoMuHHI https://m.edsoo.ru/37e792ee
AmMdoTepHBIe CBOIICTBA OKCHIA U
55 Potep A https://m.edsoo.ru/82b7fa7d
THIPOKCH/IA
56 Keneso https://m.eds0o.ru/b3996d2a
Oxcunpl, ruapokcuanl U coin sxeie3a (II) u
57 ARL THAPOKCHA (I https:/m.eds00.ru/c3f79221
xenesa (I1I)
58 O0o001IeHre ¥ cucTeMaTH3ays 3SHAHUH https://m.edsoo.ru/dbd9af72
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[IpakTrueckas padota Ne 7. Permenue

59 AKCIEPUMEHTAIIbHBIX 337124 110 TEME 1 https://m.edsoo.ru/462adf7f
«Baxuelnme MeTaIbl U KX COCIUHEHUSY
BbrurciieHus o ypaBHEHUSAM XHMHUCCKHUX
peaKIui, €ClIi OJUH M3 PEarcHTOB JIaH B

60 M30BITKE W COACPIKUT IPUMECH. 1 https://m.edsoo.ru/a7a5913a
BrrunciieHuss MaccoBOU J1OJIH BEIXOJA
MIPOJYKTA PEaKIuu

61 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1 https://m.edsoo.ru/eed7f912
Konrponsaas padora Ned mo reme

62 TPOTEHAA P 1 hitps://m.edso00.ru/5b499218
«BakHeime MeTaibl U UX COSIUHEHUA
BewectBa 1 MaTepuaibl B IIOBCEIHEBHOMN

63 B P a 1 https://m.edsoo.ru/483adc3a
JKU3HHU YEI0BEKA
XuUMUUECKOe 3arpA3HEHUE OKPYKAIOLIEH

64 P Pyarot 1 hitps://m.edsoo.ru/f3f919fd
Cpeibl
Postb XuMuH B peIICHUH YKOJIOTHIECKUX

65 1 https://m.edsoo.ru/a98127b9
npobiem
PesepBusblil ypok. O000IIEHNE 1

66 P P \I,H 1 https://m.edsoo.ru/1c364847
CHCTEMAaTH3aIus 3HaHUH
PesepBusblil ypok. O0001IEHNE 1

67 PBHBIM YD 1“ 1 hitps://m.eds00.ru/56f46bf5
CHCTEMAaTH3aIUs 3HAHUH
Pesepsusblil ypok. O000IIEHNE 1

68 P P \I,H 1 https://m.edsoo.ru/b221b45¢
CHCTEMATH3aLUs 3HAHUI

OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

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

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX [OHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI 3JIEMEHT, MPOCTOE BEILIECTBO, CIOKHOE
BEIIECTBO, CMech (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas J0JS XUMHUYECKOIrO
AIIEMEHTA B COEIMHEHUHU, MOJIIPHBIM OO0BEM, XMMHUYECKasl peaxius,
KIacCU(pUKalMi  PEaKIHil: peakuuud  COCAMHEHUS,  PEaKIHH
pa3NIOKEHUs, PEAaKIMW 3aMELICHHs, peakuuu oOMeHa, O3K30- |
HHJIOTEPMHUUYECKHE DPEaKLUHu, TeIoBoM 3(deKT peakiuu, pacTBOp,

MaccoBas JI0JIsS BeIIeCcTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWUMHYCECKUX MOHATHUA U

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

1.3

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJII COCTaBi€HUsS (GopMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

1.4

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

ABoraapo

1.5

1.6

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

YUYaCTBYIOUIMX B PEAKIUH BELIECTB, 10 TEIJIOBOMY YPQEKTY)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MacCChI

BCIICCTB
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1.8

1.9

1.10

2.1

BBIUMCIISTH MAacCOBYIO JIOJIO XMMHUYECKOTO 3JIeMEHTa Mo (Gopmyie

COCIUHCHMUS,
BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METObI MMO3HAHUS — HAOIIOICHUE,
U3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peajbHBbIi u
MBICJICHHBIN )

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

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

ONpEAENATh NPUHAMICKHOCTh BEIIECTB K ONPENCIEHHOMY KIIACCy

coenuHeHul no popmMynam

2.3

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

24

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

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHWYCCKUX pCaKHI/Iﬁ

2.5

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

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh IpaBWJIaM I[OJIb30BAHUS XUMHUYECKOM TOCYIOM H
1abopaTOpPHBIM 00OPY/IOBAHMEM, a TaKKe IMpaBUJIaM OOpAIIECHUS C
BEILIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMU IO BBINOTHEHHUIO
7a00paTOPHBIX XUMUUYECKHX OTMBITOB MO TMOJYYEHHUIO U COOUPAHHUIO
ra3o00pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEILIECTBA, INIAHUPOBATh U MPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IENOYEH ¢ KUCIOT C TOMOIIBIO
MHAMKATOPOB (JakMyc, (peHonTaaert, MEeTUIOPaHXK U Ipyrue)
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepuogmueckas cucrema
xumuyeckux oanemeHtoB /. M. MenaeneeBa. CTtpoeHue aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUN)
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHMX MOHSATHH: SApO aToMma,
DIIEKTPOHHBIA CJOW aToma, aTOMHas OpOWUTamb, paguyc aroma,

XUMHYECCKass CBA3b, IOJIsIpHAad W HCEIOJISIpHAad KOBAJCHTHAasd CBA3b,

39



3.2

33

SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHOH,

CTETeHb OKHUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE HIIEMEHTBI

OMHKCHIBATh U XapaKTepu30BaTh TaOiuuHyro ¢Gopmy [leproaudeckoit
CUCTEMbl XMMHMUYECKHUX DJIEMEHTOB: pa3iU4aTh MOHATHS «TJIaBHAs
noarpynna (Arpymnma)» u «nobounas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEpUOabI

34

3.5

packpsiBaTh cMbica Ilepmoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX DJIEMEHTOB OT HX mnojoxeHus B Ilepuoanueckoit

CHCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiHIe
«Ilepuonuyeckass  cucrtemMa  XuUMHYeckux  asnemeHtoB  [I.U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKMX OJJIEMEHTOB (COCTaB M 3apsj sjapa, OO0Ilee Yucio

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

3.7

9 KJIACC

OTpeAeNaTh  CTENeHb OKHUCJICHHUA JJIEMEHTOB B  OWHApHBIX
COCUHEHUAX
ONpeNeNsiTh BUJl XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IpoBepPsAEMOro
pe3yJbTara

1

1.1

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

ITo Teme: «BemecTBo 1 XUMUYECKas PEAKIIUSD)

PaCKpheIBATb CMBICII OCHOBHBIX XHWMHUYCCKHX MMOHSTHM: pacTBop,
QJICKTPOJINTBI, HEIJICKTPOJIHUTBI, 3SJICKTPOJIUTHYCCKAA AUCCOLMANN,
PE€aKiiuki HMOHHOI'O O6M€Ha, KaTajJnu3aTtop, XUMHUYCCKOEC PAaBHOBECHC,
06paTI/IMBIC n HCO6paTI/IMBIC pcaKknuu,
OKHCIIMTCIBHOBOCCTAHOBHUTCIIBHBIC pCaKkuu, OKHCIINUTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIINA,

am(doTepHOCTh, XUMHYECKass  CBS3b  (KOBaJeHTHas, HOHHAas,
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1.2

MeTaJuTMuecKas), KpHUCTAUTMYeCKass pemeTka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peakiuu
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX IOHATHH W

IIPUMCEHATH OTU IMOHATHSA ITPU OIMMCAHUH BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEH, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUH

HOHHOTr0 oOMeHa

1.4

L.5

2.1

pPacKpbIBaTh CYIIHOCTb OKHUCIMTEIBbHO-BOCCTAHOBUTEIBHBIX PEaKLUN
IIOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca ITUX peaKLuil
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

ITo temam: «Hemeramibl u ux coeguHeHMs» U «MeTalnsl U UX
COETUHEHUS

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CIICHU(PHUECKUE XUMHUIECKUE
CBOMCTBA IIPOCTBIX M CIIOKHBIX BELIECTB, IOATBEP)KIasi ONHUCAHHE
IIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

2.3

24

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MMOATBCPIKAAOIINX CYIICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTU OT HUX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
1abopaTOpHBIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
1ab0pPaTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYYEHUI0 W COOMpaHHIO

ra3000pa3HbIX BEILECTB (aMMMaKa U YTIIEKHUCIIOro ra3a)

2.5

OPOBOJUTh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NIMYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM MYTEM XJIOPUA-,
Opomuza, wuomuna, kapbonar, ¢ocdar, cunmkar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XUMHSI U OKpY:KArOIIast CPea»

3.1

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MOHSATHUH: HI[K

BCIIECCTBA, KOPPO3Ud METAJIIIOB
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3.2

NPUMEHSATh OCHOBHBIC OIEPAlUU MBICIUTEIBHON JEITEIBbHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIICHWE, CHCTEeMAaTU3aIUIO,
BBISIBIICHHE IPUYMHHO-CIIEACTBEHHBIX CBS3€H — IS HM3Yy4eHHUS
CBOﬁCTB BCIICCTB MU XHMMHYCCKHUX peaKL{Hﬁ; eCTCCTBeHHOHay‘{HBIe
METOABI IO3HAHHSA — HAOIIOJICHHWE, H3MEPEHHE, MOJEIHpPOBAaHNUE,

9KCIIEPUMEHT (peajbHbI U MBICICHHBIN)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[lepBoHaYaIbHBIE XUMUYECKUE TTOHSATHUS

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

BCIICCTB

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

pasaciICHus cMmecen

1.3

1.4

ATOMBI WH MOJICKYIJIBI. Xumudeckue d3yeMeHThl. CHMBOJBI  XHMHYECKHX

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

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBbHAS MOJIEKYJIIpHAs Macca. MaccoBas 10151 XUMUYECKOr0 2JI€MEHTa

B COCIUMHCHNU

1.5

1.6

1.7

KommnuectBo BemectBa. Moisib. MossipHas Macca. B3anMoOCBs3b KOJIMYECTBA,
Macchl W YHCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmymnam

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

dusznyeckrue U XUMHUYCCKHE SBJICHHUSA. XHMHYSCKAS peakuuda u eé IMPU3HAKH.
3akoH COXpPAHCHUS MaCChl BCIICCTB. XHUMHYECKHE YpaBHCHHA. KHaCCH(bHKaHHH

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

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYJ0H, C MpaBUjIaMu
paboTel B Jaboparopuu W npuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
o0opy/sOBaHUEM, M3yY€HHE M ONUcCaHhe (PU3NYECKUX CBONCTB 00pa3IoB
HEOPraHMYeCKUX BEIeCTB, HaOmoJeHue (u3ndeckux (IMJIaBlieHHME BOCKa,
TasiHUE JIbJla, paCTUPAHUE caxapa B CTYIIKE, KMUIIEHUE U KOHJAEHCAllUs BOJAbI) U
XUMHUYECKHX  (TOpeHHe CBeYM, NPOKAIMBAHUE  METHOW  IMPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHCIOTOW) SBJICHWUW, HAOMIOIEHWE W OIUCaHUE
IPU3HAKOB IPOTEKAHHWS XHWMHUYECKHMX peakuuid (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasJioKeHUe
ruapokcuaa menu(ll) npu HarpeBaHuM, B3aUMOJEHCTBUE XKeENlE€3a C PaCTBOPOM

comm meau(Il), n3yuenne cnmocoboOB pasaeneHus: cMeceit (C MoMOIIbI0 MarHuTa,
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2.1

22

23

buapTpOBaHWE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYNUCTKU HOBapeHHOﬁ coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (IIapOCTEP>KHEBBIX )
Baxwuelime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3znyxa. Kucioponm — anemMeHT W mpocToe
BenlecTBo. Haxokaenuwe kuciaopojga B mpupoje, Gu3ndeckue M XUMHUYECKHe
cBoiicTBa (peakumuu ropenus). Oxcuapl. [Ipumenenue kucimopona. CrocoObl
MOJIyYeHHUsl KHUCIOpoJa B Ja00OpaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

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

TernoBoit 3P PeKT XUMUIECKOH peaKIuy, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE PEeaKUK. TOIUINBO: yrojb U METaH. 3arps3HEHUE BO3AYyXa,

yCcHJICHHE TTapHUKOBOTO 3¢ dekra, pazpyiieHne 030HOBOTO CIOs

Bonopon — aneMeHT u mpocroe BemiecTBo. HaxoxkaeHue Bojoposia B MPUPOJIE,
dusnyeckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI TOTYYCHUS.

Kucmaote! u comu

24

Monsipablii 00BEM ra3oB. PacuéTsl 0 XUMUYECKUM YPaBHEHHUSIM

2.5

2.6

®uznyeckue CcBOMCTBA BOAbl. Boma kak pactBopurtenb. PacTBopbI.
Haceimennbsie ¥ HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBass o1 BemecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpupoje U B KU3HMU 4YenoBeka. Kpyrosopor
BOAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHbIX BoA. OXpaHa M OYHCTKa
MIPUPOHBIX BOJT

Knaccudukanuss Heopranmdeckux coeaunenuid. Oxcunapl. Knaccuduxarus
OKCHJIOB: cojeoOpa3sywoimire (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpaszyronue. Homenknarypa oxcuaoB. dusznueckrue M XUMHYECKUE

CBOMCTBA OKCHIOB. HonyquI/Ie OKCHUJI0B

2.7

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

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucinor. dusznueckue u
XUMHYECKHE CcBoMcTBa KuCIOT. Psgan axkxtuBHoctH MeTaiioB H.H. Bekerosa.

[Tony4yenue kucnot

Comu. Homenknartypa coneil. @usnueckne M XHMHYECKHE CBOWCTBA COJIEH.
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[Tonyuenue coneit

2.10

I'eneTnueckas cBI3b MECXKAY KilaCCaMU HEOPraHNYCCKUX COCI[I/IHGHI/II\/'I

2.11

XUMHYECKUH  JKCIEPUMEHT: KAayeCTBEHHOE  ONPENEICHUE  COJAEpKaHUsA
KHCJIOpO/ia B BO3JyXe, MOJNy4YeHHE, COOMpaHUe, paclio3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOJeHNEe B3aUMOICUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUSL BOZHUKHOBEHUS M MPEKpalleHus TopeHus (I1okapa), 03HaKOMIIEHHUE C
oOpa3lilaMu OKCHJOB U OMNHCAHME WX CBOMCTB, IOJIy4eHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bojopoza ¢ okcunoMm Menu(Il) (Bo3M0oKHO HCIONB30BaHUE BHUIEOMATEPHAIIOB),
HaOmo/leHue 00pa3loB  BEMIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
OCOOCHHOCTEl pacTBOPEHHUS BELIECTB C Pa3IUYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIIECTBa, B3aMMOJICUCTBHE BOJBI C MeTAJIaMU (HaTpUEeM U KaJbIHEM)
(BO3MOXHO MCHOJIb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PaCTBOPOB
KUCIIOT U INEJNOYeld C TMOMOIIBI0 HMHIUKATOPOB, HCCIEIOBaHHE O00pasloB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HaONIOJICHUE W3MEHEHUs
OKpacKM HHJHUKAaTOpPOB B pPAacTBOpAaxX KHUCIOT M IIEJIOoYel, H3ydyeHue
B3aumoeiicTBuss okcuga meau(ll) ¢ pactBopom cepHOW KHCIOTBI, KUCIOT C
MeETaJUIAMH, peaKUi HeUTpaIu3aluu, MoJIy4YeHUEe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOI0 MeTajula JpyruM M3 pacTBopa COJIM, pElIeHHE
AKCIIEPUMEHTANIBHBIX 3a/1ad Mo TeMe «BaxHeHlnme Kiaacchl HEOPraHUYECKUX

COECTUHEHUI
Ilepnonnueckuit 3akoH u Ilepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB

J .. MenneneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

3.1

3.2

33

[lepBble TOMBITKKA KIAaCCH(PUKAIMU XHUMUYECKUX dJeMeHTOB. [loHsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEOYHBIE U IIETOYHO3EMENIbHBIC METALIbI,
TaJIoTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHUABI U THAPOKCHUABI

ITepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX d1eMeHToB J[. M.
Meneneesa. Koportkonepuoanas " JUIMHHOIIEPUOAHAS (bopMBI
Ilepnonnueckoir cucteMbl xuMuuyeckux odseMmeHtoB JI.MI. MeHnneneesa.
Ilepponsl u rpynmsl. PU3HYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB

neépruoaa U IrpyIiibl 3JICMCHTA

Crtpoenue atomoB. CoctaB aTOMHbIX sifep. M3otomnbl. Onextponbsl. CtpoeHue
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JJIEKTPOHHBIX 000J04YeK aroMoB IMepBbIX 20 XUMHYECKHUX 3JIEMEHTOB
[Iepnomnueckoit cucremsl .M. Menneneesa. XapakTepUCTHKAa XUMUYECKOTO

3JIEMEHTA 10 ero nojoxeHuto B [lepuoaunueckoil cucteme .M. Mennaeneena

34

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKMX M HEMETAUIMYECKUX CBONCTB IO TpyINaM M TEpPHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronnueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku W npakTuku. .M. MenneneeB — y4€HbIA U

I'pa)KIaHHUH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (moJsisipHass M HEMOJSIPHAs)  CBA3b.

DIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBA3b

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKknuu. HpOII@CCI)I

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

9 KJIACC

XUMHUECKUH 3KCIIEPUMEHT: M3y4YeHHE OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJIEUCTBUE TUAPOKCHAA LMHKA C PAacTBOpaMU KHUCIOT U
11eJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX pCaKI_II/Iﬁ (ropeHHe, pC€aKuu pa3i10KCHUA, COCI[I/IHCHI/IH)

Kona

1.1

1.2

1.3

IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

BemectBo 1 xumunyeckas peakuus. [losropenue

[Iepnonnueckuit 3akoH. lleprnoauyeckas cucrema XuMu4ecKux snemeHToB JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalbLUsi H HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM DIIEMEHTOB B Ilepuonnueckon

CUCTCMC U CTPOCHUCM UX ATOMOB

CrpoeHne BelecTBa: BHABI XUMHYECKOM CBA3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT THUIIA KPUCTAJUINYECKON PEIIETKH
U BHUJa XUMHUYecKoll cBsi3u. Knaccudukanus 1 HOMEHKIIaTypa HEOpraHUYECKHX
BeUIeCTB (MEXAYHapoAHas U TpUBHaJbHAs). XMMUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJacCaM HEOPraHWYECKUX  COCIUHEHUH,

IFCHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

Krnaccudukanys XuMu4eckuX peakiui 1Mo pa3auyHbIM IpU3HaKaM (110 YUCITy U

COCTaBy Y4YaCTBYIOIIUMX B pPCaKHU BCHICCTB, IO TCIIJIOBOMY 3(1)(I)CKTY, Io
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W3MEHEHHIO CTETICHEeH OKHCICHHS XMMHUYECKHX JJIEMEHTOB, IO OOpAaTHMOCTH,
[0 y4YyaCTHUIO Karajnu3aropa). OJK30- M JHAOTEPMUYECKUE  PpEaKIIuH,

TEPMOXUMHNYCCKUEC YPaBHCHU. ITonsarue o CKOpPOCTH XHUMHYSCKOHN p€aknuun

1.4

1.5

Ilonsatue 00 06paTI/IMI)IX u HeO6paTI/IMBIX XUMHYCCKUX PCAKIUAX. IlousTue o
TOMOT'CHHBIX M I'€CTCPOrCHHBIX PCAKIUAX. IlonsaTrHe 0 XUMHUYECKOM PaBHOBCCHUMU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOH pPC€aKiuk MW IIOJOXKCHHUEC

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIIMHA C MUCIOJIb30BAaHUEM METOJa

QJICKTPOHHOI'O OanaHca

1.6

Teopus 37E€KTPOIUTHUECKON AUCCOLMALMU. DIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Karunonsl, annonsl. MexaHu3m JUCCOIMAIIMN BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHIL.
Peaknmm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE WOHHBIE YypaBHEHMs peakuuid. CBOICTBAa KHCIIOT,
OCHOBaHMH M COJIEM B CBETE€ NPEACTABICHHN 00 3JIEKTPOIUTUYECKON

Aucconnuanuu. KauecTtBeHHBIE p€aKuuu Ha NOHBI. ITonstue o TuapoImn3eC coJiei

1.7

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSMU KPHUCTAUINYECKUX
PEIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HEeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEUIECTB (XJIOpUIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peaknuu OT BO3IACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIEAOBAHUE  DJEKTPONPOBOJHOCTH  PAacTBOPOB  BEILIECTB,  Ipolecca
JUCCOLMALMM  KUCIIOT, IIejaoded U cojell  (BO3MOXKHO MCIIOJIb30BaHME
BHUJICOMATEPHUAIIOB); TMPOBEACHUE ONBITOB, WUIOCTPUPYIOUIUX MPU3HAKU
IPOTEeKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajiKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHH€E BOJbl); OINbBITOB, WJUIIOCTPUPYIOIIMX HMPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEaKLuil (FrOpeHHe, peaklul pa3iokKeHUs, COeAUHEHHS);
pacrno3HaBaHHe HEOPTaHUYECKUX BEIIECTB C OMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

HemeTamisl ¥ UX COeAUHEHUS

2.1

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMsS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyeckrue CBOMCTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHYECKME CBOMCTBA Ha IIpUMEpEe  XJopa

(B3auMozielicTBUE C MeTaljlaMH, HEMeTajlaMu, Iiefodyamu). XJIOpOBOJIOPOA.
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CongHast KHUCIIOTAa, XUMAYECKUE CBOMCTBA, MOJIy4YEeHHE, MpUuMeHeHue. [lelictBue
XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M YeJOBeKa. BaxkHenmme XJIOpUIbl U UX

HaXOXICHUC B IIpUPOAC

2.2

2.3

24

2.5

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKucieHus. CTpoeHue u Gu3nYeCcKrue CBOKWCTBA
MPOCTBIX BEUIECTB — KHUCJIOPOAAa M Cepbl. AJUIOTPOMHBIE MOAU(PUKAUU
KHMCIIOpo/ia U cepbl. XUMHMUYECKHUe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢busznueckue M XUMHUYECKHe CcBOMCTBAa. OKCHUIBI cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (pU3UYECKHEe U XMMHYECKHUE CBOMCTBA
(oOmue Kak mpencTaBHTENs Kilacca KUCIOT U crenuduieckue). XuMUISCKUe
peakiuu, JeKalre B OCHOBE MPOMBIIIICHHOTO croco0a IMOydeHHsI CepHOU
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAsl peaklus Ha
cynbdar-uoH. HaxoxkaeHnue cepel U €€ COCNMHEHUN B MPUPOJEC. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpellbl COCTUHEHUSMU cepbl (KUCIOTHBIE OXK[IH,

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

OOmast xapaktepucTuka 55eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B IIPUPOJIE,
¢usnveckne u XUMUYEeCKne cBoiicTBa. KpyroBopor a3ora B npupoae. AMMHAK,
ero (u3M4ecKue M XMMHUYECKHE CBOMCTBA, MoiydyeHue U npumeHenue. Coau
adMMOHUA, nux (i)nanecxne n XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHHUC.
KauecTBeHHas peakuus Ha MOHBI aMMOHHA. A30THas KUCJIOTa, €€ IOJyYEHHE,
dbuzmveckne W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MpeJCTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHHe HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yI0OpeHHil. XUMUYECKOe 3arps3HEHHE OKpYXKarollen
Cpeabl COETUHEHUSMU a30Ta (KUCIOTHBIE JTOKAM, 3arpsi3HEHUE BO3yXa, OYBBI

1 BOJIOEMOB)

docdop, amnorponHsle Mogudukanuu docdopa, puzNIecKue U XUMUYECKUE
ceoiictBa. Oxcupa dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHe CBOWCTBa, mosyueHue. Vcnonb3zoBaHue ¢ochaToB B KayecTBe

MUHEPAJIBHBIX YI00pEeHH

Obmass xapaktepuctuka 3yeMeHToB IVA-rpymmbel. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOJ, aJUIOTPOIIHBIE
Moau(UKaAIMK, paclpoCTpaHEHHE B MNpUpoae, (U3MUECKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. OKcuasl yriaepona,

nux (1)H31/I‘—I€CKI/I€ U XUMHUYECKHUEC CBOﬁCTBa, HeﬁCTBHe Ha JXHUBBIC OPraHU3MBbI,
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2.6

MOJTyYeHHE M MPUMEHEHHE. DKOJIOTHYECKHE MPOOIEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepona(IV); rumore3a Trno0anbHOTO MOTEIUICHUS KIWMaTa; MapHUKOBBIM
apdexT. YrompHas Kuciota M €€ CoNd, HX (QUIUYECKUE M XHUMUYECCKHE
CBOHWCTBa, MOJy4YeHHWE W mpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHAT-
noHbl. Vcnonp3oBaHue KapOOHATOB B OBITY, MEAWIUHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO34HCTBE

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEILECTBAX KAaK O COECIMHEHUSX
yriaepoga (MeTaH, 3TaH, ITWJICH, AalleTUJIeH, 3TaHOJ, IJHUIEPHH, YKCyCHas
kucinora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoioruuecku
BOXHBIX BEIECTBAX: XMpaX, Oelkax, yriaeBoJaXx — M HX pPOJHU B IKU3HHU
yenoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX UM HEOPraHMYECKUX

COCTUHEHUN

2.7

2.8

Kpemuuii, ero ¢Qusnueckue ¢ XHUMHUYECKHE CBOWCTBA, TMOJIYYCHHE U
npuMmenenne. CoenuHeHuss KpeMHHUS B mpupoze. OOmme mpenctaBieHus 00
okcuze kpemuus(IV) u kpemuueBoii kuciaore. CUIMKATHI, UX UCIOJIb30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITBHBIC MAaTEePHAIIBI:
KepaMHKa, CTEKIIO, IEMEHT, OeTOoH, jkene300eToH. [Ipobiembl OGe3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOIZ KHN3HU

XUMUYECKUI SKCIIEPUMEHT: H3Yy4€HUE O0pa3lloB HEOPraHUYECKUX BELIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJICHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUI-
MOHBl W HaOJIO/IEHWE MPU3HAKOB HUX TMPOTEKAHUS; OIMBITHL, OTpa)karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 00Opa3laMu XJIOpPUIOB
(rajloreHN1I0B); O3HAaKOMJIEHME C oOpa3namMu cepbl U €€ COCTUHEHUSIMHU
(BO3MOXKHO HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
oOyriuBaHMUs caxapa MOJl JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
U3yuyeHHe XMMHUYECKHX CBOMCTB pa30aBIeHHOW CEPHOM KHCIIOTHI, MPOBEICHHE
KauecTBEHHOW peakuuu Ha cyab(ar-uoH U HaONIoJAEHHE IpU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE ¢ (PU3NUYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHHE BHJIEOMATEpPHANIOB), 0O0pa3lamu
a30THBIX U PochOpHBIX yI0OpEeHUH; MmonydyeHne, cooupanme, pacro3HaBaHle U
M3Y4YeHHE CBOICTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX peakIuil Ha HMOH
aMMOHMS U (Qocdar-uoOH UM U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMO/ICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOYKHO

HUCIIOJIBb30BaHHUEC BI/I,Z[COMaTCpI/IaJIOB); HN3YUCHUC Mozeaen KPpUCTATNINYCCKUX
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pemwéTok anmasza, Trpadura, (Qy/uIepeHa; O3HAKOMIIEHHME C  IPOLECCOM
azcopOLUU pacTBOPEHHBIX BEILECTB AKTHBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YE€HUE, COOMpaHME, PACIO3HABAHWE U H3Y4YEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IpOBEACHHWE KA4YeCTBEHHBIX pEaKUMid Ha KapOoHAT- u
CWIMKAaT-HOHBbl M W3y4YEHUE IPU3HAKOB HX IPOTEKAaHMs; O3HAKOMIICHHE C
MIPOAYKLIIMEN CUJIMKATHOM IPOMBILIICHHOCTH; PEIICHHUE KCIEPUMEHTAIbHBIX

3aaa4 110 TEME «BakHene HeMeTauIbl 1 UX COCANHCHUA

MeTtamisl 1 uX COCAUHECHUA

3.1

OOw1ast XapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nonoxkeHuss B Ilepuonuueckol cucreMe XUMHUYECKHX diieMeHToB JI.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnueckas CBs3b U
METaJJIMYECKasl ~ KpUCTallinyeckass pemérka. OJIEKTPOXUMHUYECKHH  psiA

HaHpH)I(eHI/Iﬁ MCTaJJIOB

3.2

33

duznyecknue U XMMUYECKUE CBOMCTBA MeTayuioB. O0IIre CrocoObl MOTYYeHHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CrjiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIIIEHHOCTH

[lenouynsle MeTasuibl: nosiokeHnue B llepumonmyeckoil cucTeMe XUMHUYECKUX
anemeHntoB [[.M. MeHnaeneeBa; CTpo€HHE UX aTOMOB; HaXOXJECHHE B MPUPOJE.
duznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
THAPOKCUABI HATPUAd W KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJZIOB MW HX

COeTUHEHUN

34

[IlenoyHO3eMENbHBIE  METAUIBl  MarHMd M KaJIbLMW:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XuMU4eckux 3y1eMeHToB /.M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxOXJEHHE B mpupoae. PU3NYECKME U XMMHUYECKHE CBOMCTBa
MarHus W Kauplusl. Baxueilmme coequHEHUs KaubIus (OKCHUI, THUAPOKCHI,

conu). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomMuHuil: nonoxkeHue B Ilepuoauyeckoil cUCTEME€ XMMHYECKHX 3JIEMEHTOB
JI.. MennaeneeBa; CTpOCHHE aToMa; HaxoXKJaeHue B mpupoae. dusmdeckue u
XHUMUYECKHE CBOMCTBA AFOMUHUS. AM(OTEpPHBIE CBONCTBA OKCUIA U THIPOKCHIA
QTFOMUHHSI

Keneszo: nonoxenne B [lepronnueckoit cucreme XuMUIeckux 3aeMenToB J[. M.
MeHneneeBa; CTpoeHHWE aToMa; HaxoXKJIeHue B mpupone. Dusznueckue u
XUMHUYECKHEe CBOMCTBa >kene3a. Okcuipl, ruapokcunbl U conu sxenesa(ll) u

xene3a(Ill), ux cocras, CBOWCTBA U OTyYeHUE
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3.7

XUMHYECKUHN DKCIIEPUMEHT: O3HAKOMJICHUE C 00pa3liaMu METaVIOB U CIUIaBOB,
X (pU3MYEeCKMMH CBOWCTBAMH; W3YYCHHE PE3YJIbTATOB KOPPO3UH METAILJIOB
(BO3MOXHO HCIIOJIb30BaHUE BHJICOMATEPHAJIOB), ocoOeHHOCTEH
B3aUMOJICMCTBUS OKCHJA KajdblUsg M HATpUs C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB); HCCIICIOBAHHE CBOWCTB JKECTKOW BOJIBI,
mpoiiecca TOpPEHHUs Kejle3a B KUCIOpoAe (BO3MOXXHO — HCIIOJIb30BAHHE
BHJICOMATEPHAIIOB); TPU3HAKOB MPOTEKAHUSI KAYeCTBEHHBIX PEaKIUi HAa WOHBI
(Maraus, xanbiusi, anroMuHus, uuHka, skeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJII0JICHUE W OMHCaHWE MPOIECCOB OKpAIlMBaHUs IJIAMEHH MOHAMH HATpPHS,
Kaiuss W Kajublusa  (BO3MOXKHO  HMCIOJIb30BAHUE  BHUJIEOMATEPHUAIIOB);
nccaeaoBaHue aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMHHHUS W THAPOKCH]IA
[IMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Baxueime MeTauibl U

X COCOIUHCHUA

Xumus u OKpYyKaromiasa cpeaia

4.1

4.2

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

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTMYECKOW  IPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromeit cpeast [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[IpuposHble HMCTOYHMKH YTIEBOAOPOAOB (Yrojb, MPUPOIHBIA Ta3, HedTh),

IMPOAYKTBI UX Hepepa60TKH, HX pPOJIb B 6BITy " MIPpOMBIIJIICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pa3loB MaTepuanoB (CTEKIO, CIIaBbl

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)
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IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

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

1

[Ipencrapienue:

1.1

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

INOHUMAHHEC MECTAa XUMHUU CPEIU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IIO3HAHUA, B TOM YHUCIIC DKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTH MOICIHN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

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

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

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJIHOPO/HAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi U MOJIEKYJSIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, CONb (CpemHsss), XUMHUYeCKas
peaKIusi, peaklud COCIUHEHUsS, PEaKIUW Pa3JIOKECHUS, pPEaKIuI
3aMeIIeHus, PeaKuy OOMeHa, TeIuIoBOW IPQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTAa B COEMHEHUH, MaccoBas J10JI M MIPOLEHTHAs KOHLEHTPaLUs

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

MCTAJLJII0B, CIIJIaBbl

22

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

COCTaBa, 3aKOH ABOFaI[pO

23

3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

yYMEHUE MPaBUIIbHO UCIOIb30BATh U3yUEHHBIE BELIECTBA U MaTepUAIIbI
(B TOM 4ucle MUHEpaJbHbIE YHOOpEHUs, METAUIbl U CIUIABBI,
HOPOAYKTHl MepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrosi, mpupoAHOro rasza, HeTH) B OBITY, CEILCKOM XO34HCTBE, Ha
IPOU3BOJICTBE U TOHUMAaHUE 3HAUYEHUS JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHUE BEIIECTB
Y XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBATh XUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JPYTUX

y4eOHBIX MPEIMETOB

33

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

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

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

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

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOPTaHNYCCKUX BEIICCTB,
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YpaBHEHUM  XMMHUYECKHUX  pEaKlWil; OCHOBAMHM  XHUMHYECKOU

HoMmeHknarypsl (IUPAC u TpuBHanbHOI)

YMeHue oOBACHATH CBsI3b MOJOXKEHUA dieMeHTa B llepmomudeckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

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

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

7 Ymenne kinaccuumpoBarh:

7.1 XUMHUYECKUE AJIEMEHTHI

7.2 HEOpraHMYECKUe BEellecTBa

7.3 XUMHUYECKHUE PEaKIUN

8 YMeHue onpenessTh:

g1 BaJICHTHOCTh W CTENEHb OKUCJICHUS XWMUYECKUX DIIEMEHTOB, 3apsij

' HOHa

g2 BUJ XUMHYECKOW CBSI3M M THI KPHUCTALTUYECKOW CTPYKTYpPHI B

' COEMHEHUSX

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

8.4 OKUCITUTEIh U BOCCTAHOBHUTEIIb

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

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

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

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

9.3 IIPOTHO3MPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BELIECTB B
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3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHEC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
103 WUTIOCTPUPYIONINX ~XHMHYECKHE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOpraHUYECKUX BEIIECTB
104 MOJATBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThl):
11 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpaBHCHUSM XHUMHUYCCKHX PEAKIUH W HaXOIUTh KOJIUYECTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMoO3HaHUS (HaOIrogeHue,
1 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MIPETIOKUTH MTYTH €€ PEIICHUS
129 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOMN
' MOCyAOH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MMaCHOTO OOPAIEHHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCEHEBHOW KM3HU, TIPABUIIAMH TTOBEICHUS B IIEISIX COSpPEeKEeHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeabl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3ICHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
3 Hannuue mpakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
131 W3YYCHHE M ONMHUCaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (I)I/I3I/ILICCKI/IMI/I n XUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,
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WUTIOCTPUPYIOIIME TPU3HAKU MTPOTEKAHNSA XUMHUECKUX peaKlnui

13.2

HN3YUCHHUC croco0oB pasaciICHuA cMmeceit

13.3

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

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

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENEIEHHON MaccoBOil josei

pPacTBOPEHHOTIO BEILIECTBA

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

KHUCJIOT U LIeJI0oYei

UCCIIEJOBaHUE M OIMCAaHWE CBOMCTB HEOPraHWYECKHX BEILLIECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyrdM U3  pacTBopa  COJH;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

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

«BaxHelme MeTamibl 1 UX COCAUHCHUA»

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

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

14

YmMmenue:

14.1

14.2

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

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXJ1Y PeabHO HAOII0JaeMbIMU XUMHUUYECKUMHU
ABJICHUSIMU U TPOLIECCAMHU, IPOUCXOASIIMMHU B MaKPO- U MUKPOMHUPE,

OO0BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB
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INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMec. CiocoObl pa3ieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XHUMHYSCKHX

9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECUICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 1eMEHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCHICCTB. OTHOocuTeNbHAsI aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHad mMacca. MaccoBast goas XHMHYSCKOr0 JIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomsipHass mMacca. MoJspHBIE 00BbEM Tra3oB.

B3anMOoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €AMHUL] BELIECTBA
®u3nyecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpPaHEHMsI MACChl BEIIECTB. XUMHUECKUE YPaBHEHUS

[lepnonnueckuii 3akoH u llepuonnueckass cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuoguueckas cucremMa XUMUYECKUX dieMeHTOB J[.1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKHil CMBICI TOPSIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX sfep. M3oronbl. DnektpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aTOMOB TEpBBIX 20 XHUMHYECKUX JJIEMEHTOB

ITepuoanueckoit cucremsl [[.11. Menneneesa

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX
MEepUOJIOB, Kaius, Kaiuplusg (paguyca aToMOB, 3JEKTPOOTPUIIATEIHLHOCTH,
METANIMYECKUX M HEMETAUIMYECKHX CBOWCTB) W WX COCJIWHEHUH B
COOTBETCTBUU C TIOJOKEHUEM »JJIeMEeHTOB B I[lepuomumueckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.

SJ'ICI(TpOOTpI/II_IaTeHBHOCTB XHUMHUYCCKUX QJICMCHTOB. Honnas CBA3b.

57



MeTtannnyeckas CBSI3b

3.2

Tunbl KpUCTANIMYECKUX PEETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

4.3

4.4

Baxuneimume MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHCHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HEC0JICOOpa3yrolIe; OCHOBAaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOAepKAaIMe ©  OECKUCIOPOIHBIC, OJIHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

®usznyeckue M XMMHUYECKHME CBOMCTBA IIPOCTBIX  BELIECTB-HEMETAIUIOB:
BOJIOPO/J1a, XJIOpa, KUCIOPOJa, Cephl, a30Ta, Gpocdopa, yriepoja, KpeMHHUS
®u3nyeckue M XUMHUYECKHE CBOWMCTBA IIPOCTBIX BELIECTB-METAJUIOB: JIMTHS,
HATpUs, Kalus, MarHus M KaJbLUs, QJIIOMHHMS, XKejle3a. DJIEKTPOXUMUYECKUI
A HAIIPSKEHUN METaJIOB

Pu3nyecKkue U XMMUYECKHE CBOWCTBA BOJOPOJIHBIX COCIMHEHHN HEMETAJIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

®dusnyeckue ¥ XMMHYECKHE CBOMCTBAa OKCHMIOB HemerauioB: cepbl (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). Ionyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

Xumnueckue cBoiictBa okcuaoB: MeTaioB [A-IIIA rpymm, munka, meau(ll) u
xkenesa(ll, I). TTonydyenue okCUI0B METAIIIIOB

XUMHYECKUE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX TUIPOKCUIOB (HAa MPHUMEPE
TUAPOKCUIOB  QIIOMUHUA, JKene3a, [uHKa). [loayuyeHue OcHOBaHM U

aM(OTEpPHBIX THIPOKCHUJIOB

4.8

4.9

4.10

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJIOPOJHON, CEPOBOJIOPOIHOM,
CEpPHHUCTOM, CEepHOM, a30THOH, (ochOpHO, KPEeMHHEBOM, yroibHOU. OcoObie
XMMHUYECKHE CBOWCTBA KOHIICHTPHUPOBAHHOW CEpHOM M a30THOM KHUCIOT.

[Tony4yenue kucaot
OO06me XuMHYECKUe CBOMCTBA cpenHux cone. [lomyuenue conei

[Tonyuenue, coOupaHHe, paclmoO3HABaHHE BOAOPOJA, KHCIOPOAA, aMMHAKa,

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

4.11

HonyquHe aMMHMakKa, cepHoﬁ U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6IJ_II/IG
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CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB

4.12

I'eneTnueckas cBA3b MEXKAY KilaCCaMH HECOPraHU4ECCKUX COC,I[I/IHCHHI;'I

Xumudaeckue peaKnuu

5.1

Kiaccudukaruss XuMHUUeCKUX peakuuii Mo pa3IuyHbIM MIPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TEIIOBOMY 3(¢eKTy, 1o

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

52

5.3

TennoBoii 3 PEeKT XUMHUECKONW peakliuy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

U DHAOTEPMUYECKHE peakMi. TepMOXUMUYECKUE YPABHEHUS
OKUCIUTEIBHOBOCCTAHOBUTENbHbIE peakiui. OKHUCIUTEIN U BOCCTAHOBUTEIH.
[Ipomieccbl  OKMCIIEHUST M BOCCTAHOBICHHMSA.  JJEKTPOHHBIA  OajaHc

OKHCJIUTEIFHOBOCCTAHOBUTEIILHOM pCaKnuu
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5.5

Teopus anekTpoauTUYecKo auccoruanuu. KaTuoHbl, aHMOHBI. DJIEKTPOIUTHL U
HEANEKTPOoJIUThl. CUIIbHBIC U c1a0ble AIEKTPOIUTHI. CTENneHb TUCCOIAIIUN
Peakiiuu monHoro obmeHa. YcCiIOBHS MPOTEKAHMsI pPEaKlMii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus u OKpYyXKaromasa cpeaa

6.1

BemectBa u Mmartepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCTIOJIB30BaHUE BEUIECTB M XMUMHUYECKUX pEaKIuil B Jabopatopuu u OBITY.

HepBa;I moMoumb IIpu XUMHUYCCKUX O0KOIraX MU OTPABJICHUAX

6.2

6.3

6.4

XUMHYECKOE 3arps3HEHHUE OKPYKAWIIeH cpenbl  (KUCIOTHBIE  JOXKIH,
3arps3HEHUE MOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MpPeJOTBPALCHHS
[Ipenenvnas nonmyctumass koHueHtpauus BemiectB (ITJAK). Ponp xumuum B
pELICHUH HKOJOIMYECKHX Mpo0ieM. YcCuieHHe MapHUKOBOro »(dekra,

pa3pylieHrue 030HOBOTO CJIOSI

[Ipumenenue cepsl, a3ora, Gochopa, yriepona, KpeMHHUSI U UX COEIWHEHUHN B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCcKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
HNPOMBIIIJIEHHOCTH UX coenHeHuH. [ToHsATHe 0 KOppO3UM METaIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuposnHble UCTOYHHKHU YTJIEBOJOPOAOB (Yyroyib, NPUPOIHBIA ra3, HedTh),

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

6.5

[lepBoHavyanbHbIE TOHSATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COETMHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAs! KHCIIOTA).

ITonsTHE 0 OMONOTMYECKH Ba)KHBIX BCHICCTBAX: KHPAX, 6em<ax, YIieBoaax — M Ux
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POJIA B ) KU3HU YCTIOBCKA

7 Pacuérsr:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) 10JIM pPaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3

10 XUMHUYCCKUM YpaBHCHHAM
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YYEBHO-METO/IMYECKOE OBECIIEYUEHHE
OBPA3OBATEJIBHOI'O NIPOLIECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Xumus, 8 knacc/ Kysnernosa H.E., Tutoa U.M., I'apa H.H., AxunonepHoe
obmectBo «M3aatenbeTBo «IIpocBemenne»

» Xumus, 9 knace/ ,Kysuenosa H.E., TutoBa .M., 'apa H.H. Aknmonepuoe
o0mectBo «M3maTenbcTBO

«IIpocemienue»

Xumus:8 Kiacc: yueOHHK ISl ydanuxcs 001ieo0pa3oBaTeIbHbIX
opranuzanuii/H.E. Ky3nenora, I.M. Tutosa, H.H.

["apa. - M.: Benrana-I'pad

Xumus:9 kinacc: yueOHUK 1711 001eo0pazoBarenbHbix opranu3zanuii/ H.E.
Kysnenosa, 1.M. Turosa, H.H. I'apa. - M.:

Benrana-I'pad

Tabnuue: nepuoanueckas cucrema JI.M. menaeneesa, pacTBOPUMOCTH,
AIEKTPOXUMHUYCCKHUU PsIT HAPSHKCHUS

METAaJlJIOB.

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

Xumus:8 kinacc: meroandeckoe nocoone/M.A. Axmeros, H.H. I'apa, - M.:
BetnTana-I'pad

Xumus:9 kinacc: meroaundeckoe nocoone/M.A. Axmeros, H.H. T'apa. - M.:
Benrana-I'pad

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Caitt Imutpus ['yuuna
"Undoypok"

"3HaHno
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