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HOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeIbHOE MpeaMETHOE coJiepKaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, OMNPEACNISET KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpeaesseT BO3MOXKHOCTH IIpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECIBHOCTH OOYyYalolerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

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

— Ilepuognueckoro 3akona J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

— YYE€HHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMWS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyX)alomuid MUpy,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO0 XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HUCCIIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (GOpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITENIBHOMY MPHUHSITHIO PEIICHUH,
CIOCOOHOH a1anTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCiIoBH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yHarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YyMEHHA OOBSICHATh W OLIEHUBATH SIBICHUSA
OKpY>KaroIlIero MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKArOIIEeH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI U HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX s HM3yYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

Ha ©0a3e muentpa «Touka pocTtay oOecrneunBaeTcs
peanu3anus 00pa30BaTENbHBIX IMPOTPAMM  €CTECTBEHHO-
HAy4YHOM M TEXHOJIOTMYECKOW HaIpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU
Cc TpeOOBaHMSIMM 3aKOHOJATEIbCTBA B cdepe o00pa3oBaHUS U C YUETOM
pexomeHnanuii  PenepaJibHOTO omepaTopa Y4eOHOro mpeaMera «XUMHS.

TOUMA N POCTA
L1



OOpazoBaTenbHas IporpaMMa MO3BOJISIET UHTETPUPOBATh PEATTU3YEMbIE TOIXOMbI,
CTPYKTYpPY U COJEp>KaHHE MPU OpraHu3auuu o0ydeHus xumuu B 10—11 knaccax,
BBICTPOCHHOM Ha 0a3e JI000r0 U3 TOCTYIHBIX y4eOHO-METOANYECKUX KOMILIEKCOB
(YMK) . Ucnons3zoBanue obopyaoBanus «Touka pocTay Mpu peav3aluy JaHHOU
OIl mo3BosigeT cO37aTh YCIOBHUS: JUISl PACIIUPEHHS COAECPKAHUS IIKOJBHOTO
XUMHUYECKOTO 00pa30BaAHMS;

JUIS  TIOBBIIICHUS TI03HABATEIbHOW AaKTHBHOCTH OOYYarOIUXCS B
€CTECTBCHHO-HAYYHOH 001aCTH;

JUIE pa3BUTHS JIMYHOCTH PEOEHKA B Ipollecce OOYYCHUS XUMHH, €ro
crocoOHOCTEH, GOPMHUPOBAHUS U yAOBICTBOPEHUS COITMATBLHO 3HAYNMBIX
UHTEPECOB U MOTPEOHOCTEH;

JUISE pabOThI ¢ OJIAPEHHBIMU IIKOJILHUKAMH, OPraHU3alliid UX Pa3BUTHS B
Pa3IMYHBIX 00JIACTIX 00pa30BaTEIbHON, TBOPUYECKON EATCIBHOCTH.



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosd meau (II),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT m mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenune kucinopoaa. CrocoObl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — snemMeHT u mpocrtoe BemectBO. Haxoxxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

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

['eHeTnueckas CBSA3b MEXKIY KJIAaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumozeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[TepBble TOTMBITKM KIACCU(DHUKAIMA XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX J1EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKcnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanmsi MEXNpeAMETHBIX CBSI3€M MPU HM3YyUYEHWHM XHMHH B § Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJIT OTACITBHBIX MPEAMETOB
CCTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4dHBIM (pakT, THmores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHHUE, MOICNTb, SIBICHHE.

®dusnka: Marepus, aToOM, D3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIH],
W30TOIBI, PAJMOAKTHBHOCTh, MOJIEKYJa, dJIECKTPUUCCKUNA 3apsii, BEIIESCTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (M3UYCCKUE BEIMYMHBI, CIUHUIIBI
WU3MEpPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/161, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['ecorpadms: armocdepa, rtumpochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIC3HBIE NCKOMAaeMbIe, TOIUIUBO, BOJIHBIC PECYPCHI.

9 KVIACC

BemecTBo U XMMHUYECKasl PeaKUMs

[Tepronnueckuit 3akoH. [leproanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XAMUYECKUX DJIEMEHTOB TMEPBBIX TPEX MNEPUOJIOB, KalWs, KalblUs H UX
COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B Ilepmomnueckoint
CHUCTEME U CTPOCHUEM MX AaTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THIIA KPUCTAJNIMYECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILECTB.

Kiaccudukaiys XMMUYECKUX PEaKIuid 110 Pa3IMUYHbIM IMpU3HaKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpPaBHEHHUS.

[Tonsitue 0 ckopocTH XumMu4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMHUUYSCKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIUSIIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUMU MU TOJOKEHUE XUMHUYECKOTO
PaBHOBECHS.



OKHCITUTETLHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  PEAKIIMH. CocraBiieHHE  ypaBHEHHIl
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HMCIOJIB30BAHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus ANEKTPONTUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiuu noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJIHbIE W COKpAIl€HHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWMCTBAa KHUCIOT,
OCHOBaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nucconuanuu. KauectBeHHble peakiiuu Ha HOHBL. [[oHATHE O THIPOIU3E CONEM.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAINIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaIoB (rpadura M anmaza), CIOXKHBIX BEIIECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PpA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed W  COJIeU
(BO3MOXXKHO  HCMOJB30BAHME  BUJEO MaTEpPHAIOB), IPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIONIUX  TNPU3HAKU  TPOTEKAHMsS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IOMONIbIO KAYECTBEHHBIX pEaKIUMid Ha HOHBI, pEUICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaibl 4 MX coeIMHEHU S

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aUMOJEHCTBUE C METallaM{, HEMeTallaMH, WIeo4amMu). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJY4YEHHE, NMpUMEHEHHUE. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHMEe XJIOpPUIbl U UX
Hax0XJICHUE B MIPUPOJIE.

Oo6mast xapaktepuctuka smneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kucinota, (Quanueckue U XUMUYECKHE CBOHCTBa (oOmume Kak
NpEeACTaBUTENS Kjacca KHUCIOT W cheuu@puyeckue). XHUMUYECKHE pPEaKIuH,



JeKale B OCHOBE MPOMBIIUIEHHOTO Croco0a MONYy4YeHHUS CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS! PEAKIIMs Ha
cynbdar-uoH. Haxoxnenue cepbl u €€ COCIUHEHHH B MpHPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Ccephbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmas xapaktepucTuka 371eMeHTOB VA-rpymmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
busnyeckue U XuMHIeckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMydyeHue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUe U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENSl Kiacca KHUCIOT U cHenudUuuecKue).
Hcnonp30BaHWE HUTPATOB M COJEW aMMOHHS B KAyeCTBE MHHEPAIBbHBIX
yno0peHuil. XuMUUECKOe 3arpsi3HEHUE OKPYXKarolle cpeibl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BoA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3NUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndIecKue U XMMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATIBHBIX YOOPEHU.

OOmast xapakTepucTuka 31eMeHToB [VA-rpynnbl. OcoO€HHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUsS.  YIJIEpoA,  aJUIOTPOIHBIE
MOAM(UKALIMM, PACHPOCTPAHEHHE B MpUponae, (U3MUYECKUE U XHUMHYECKHUE
cBoiicTBa. AncopOrius. KpyroBopotT yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACWCTBUE Ha JKUBbIE OPIraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBA3aHHbBIE C OKCHJIOM
yriepoaa (IV), rumore3a rino0anbHOrO TOTEIJICHUS KIMMaTa, MNapHUKOBBIN
addekt. YronpHas KuciaoTa U €€ coyu, uX pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
nosyuyeHue u npumeHenue. KadecTBeHHass peakuuss Ha KapOOHAaT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[IepBoHaUaIbHBIE TOHATHUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[TpuponHble HCTOUYHUKH YTIAEBOAOPOAOB (Yrojb, NPUPOAHBIA Ta3, HedTb),
MPOIYKTHl WX TmepepaboTku (OCH3MH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[ToHsiTHE 0 OMOJIOrMYECKU BAKHBIX BELIECTBAX: KUpax, Oeskax, yrieBoJax — U ux
poiid B OKM3HM 4eJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIy4YCHHE U
npuMmenenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpeacTtaBieHus 00
okcunie kpemaust (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B



OBITY, B MPOMBIIIJIEHHOCTU. BaxHellne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6e30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuyeckuii IKChepumenm:

U3y4YeHUE 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalIue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJOPHUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUS caxapa IO JACUCTBHEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBlIEHHOMN CEPHOM KUCIIOTHI, MPOBEICHNE KaUeCTBEHHOM peakiuu Ha cyJibdar-
WOH W HAOJIOJeHHWE TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOYKHO HCIOJb30BaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyUYCHUE,
coOupaHue, pacrno3HaBaHUE U U3Yy4YCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢QyuiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJydeHue, coOupaHue, paclo3HaBaHUE M U3y4UCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYCHHE TMPU3HAKOB UX TNPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETAIUTbl U UX COCIUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO0m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtammyeckas CBs3b U
METAJIMYECKass  KpUCTa/UIMUeCKass  pelmi€Tka.  DJIEKTPOXUMUYECKUH Pl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
crocoObl TosyueHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanementoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUasl 1



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

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (11) u xemnesa
(IIT), nx cocras, CBOICTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xeneza (III), mequ (I1), HaGnrOAEHUE M OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesricnpeomemnuwie céasu



Peanuzammsi MEXIpeAMETHBIX CBSI3€M MPW HM3YyUYEHWHM XMMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJIT OTACITBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DakT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJIYIIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yAOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbIe, TOIUIMBO, BOJAHBIC PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIHEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHMSA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI
B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIACIAIOT 3HAYMMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTO€.), KOTOPbhIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHbIX YUYEOHBIX NpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMHUPOBATH MPEICTABICHHE O LIETOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

MNPEAMETHBIE PE3YJIBTATbBI
B cocraBe mnpeaMETHBIX pE3yJbTaTOB [0 OCBOEHUI 005A3aTEIbHOTO
COJEp)KaHUs, YCTaHOBJIEHHOTO JaHHOM (QeaepanbHOM paboueil mporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOUIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CHOCOOBI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JNEITEIbHOCTH 1O  IOJYYEHUWIO HOBOIO  3HAaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K xonuy ooyuenus ¢ 8 xnacce npeomemmnwvie pe3yibmamsl HA 0A3060M
VYDOBHE 00JHCHBL OMPANHCAMb CHOPMUPOSAHHOCHLD VY 0OVUAIOUIUXCA VMEHUIL:

e PpACKpBIBaTh CMBICI OCHOBHBIX XHUMHWYECKUX MOHSITHUH: aTOM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAs W HEOAHOPOJHASI), BAJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAas U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBas JIOJs XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA O00BEM,
OKCHUJ, KHCIIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCIICHUS, XUMHUYECKas peakius, KiIacCUPUKaIMs peakluuil: peaxkiuuu
COEJIMHEHHUS, PEAKI[UU PA3JI0KEHUsI, pEAKI[UU 3aMEIICHHs], peaKui 0OMeHa,
9K30- U SHIOTEPMUYECKHE pEaKIMH, TEIUIoBOM 3¢ EeKT peakiuu, Sapo
aToMa, JJICKTPOHHBIM CJOW aroma, aToMHasi OpOWTallb, PaJUyC aToMa,
XUMUYECKasl CBA3b, MOJIAPHAs W HEMOJIApHAsl KOBaJCHTHAas CBA3b, MOHHAs
CBsI3b, HOH, KATHOH, aHUOH, PACTBOP, MaccoBas JI0Ji BElIeCTBa (MMPOLIEHTHAs
KOHIIEHTpAIHs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHSITUH U
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJIb30BaTh XUMUUYECKYIO CUMBOJIMKY JJIsI COCTaBJICHUS] (POPMYJT BEIIECTB
Y YPABHEHUM XUMUYECKUX PEAKIINN;

e ONpPENENsATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIMHEHMSIX,
CTENEHb  OKHUCJICHHMS  DJIEMEHTOB B  OWHApHBIX  COCIUHEHUSX,
NPUHAAJIEKHOCTh BEUIECTB K ONPENEIEHHOMY KJIacCy COEIUHEHUH [0
dbopmyiaMm, BHUJ XUMHUYECKOW CBsS3W (KOBaJ€HTHas M HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cmbica llepmognueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX DJIEMEHTOB OT WX MojoxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAHEHMsI MacChl BEIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh H XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuonnueckoit
CUCTEMbl XUMHUUYECKUX IJIEMEHTOB: PA3JINuaTh MOHITHUS «TJIABHAS MMOTPYIINa
(A-rpynma)» u «mnobounas noxarpynmna (b-rpymnma)», manble u OoJbLINE
NEPUOJIbI, COOTHOCHTH OOO3HAYEHUs, KOTOpbIE HMEIOTCS B TaOuIle
«Ilepuognueckas cucrema xumudeckux sneMmeHToB JI. . MenaeneeBa» ¢
YUCJIOBBIMU XapPAaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKUX SJIEMEHTOB



(cocTtaB u 3apsn siapa, oOlee YHCiIo 3JIEKTPOHOB U pacIpenelieHHe UX M0
AIIEKTPOHHBIM CIIOSIM);

KJacCu(pUIMpPOBaTh XUMHUYECKHE JJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy YYACTBYIOIIUMX B PEaKIUU
BEIIIECTB, M0 TETIOBOMY (D eKTy);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XWMHYECKHE CBOMCTBA BEILECTB
Pa3JIMUHBIX KJIACCOB, MOJATBEPKAAsi OMUCAHHUE NPUMEpPaAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX IMpeBpalieHUuil B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIO XHMMHUYECKOTO »dJeMeHTa 1o ¢GopMyse COequHEHUs,
MacCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MIPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIny;

MPUMEHSITH OCHOBHBIE OTIEPAI[UU MBICIUTEIBHON ACATEILHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IeHrne, CHCTEeMaTU3alui, KiacCu(uKaIuio,
BBISIBJICHUE TMPUYUHHO-CIICJICTBEHHBIX CBA3€H — JIJI1 M3yYEHHUS CBOMCTB
BEII[ECTB U XMMHUYECKUX PEAKIU, €CTECTBEHHO-HAYYHbIE METOIbI TTO3HAHUS
— HaOJII0/IeHHe, U3MEpPEHUEe, MOJICIUPOBAHHUE, HKCIIEPUMEHT (peajbHBbIi U
MBICJICHHBIN);

CJIEIOBATh MPAaBUJIAM TOJI30BAHUS XUMHYECKOUW MOCY10M U 1ab0paTOpHBIM
o0OpyZl0OBaHMEM, a TakKe TMpaBWiiaM oOOpalieHus C BeIIeCTBAMU B
COOTBETCTBHUM C HWHCTPYKIMSIMH TIO  BBITIOJIHEHHIO  JIaOOPATOPHBIX
XUMHUUYECKUX OIBITOB MO MOJYUYCHHUIO U COOUPAHUIO Ta3000pa3HBIX BEILIECTB
(BomopoJa M KHCIOpOAa), MPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHOM
MacCOBOM J[10JIell PacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH U MPOBOJUTH
XUMHUUYECKUE SKCIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB IIEIOYEH M
KHCJIOT ¢ TOMOUIBI0 MHANKATOPOB (JIakMycC, (heHON(PTaTIEUH, METHIIOPaHX U

JPYyTHE).

K xonuy oovuenus ¢ 9 Knacce npeomemmunvie pe3yibmamol HA 0A3060M

ypoe6He 00J1)ICHbL ompaxcantb cd)opmupoeaunocmb y 06vlmmmuxc;l YMEHUU:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTMOH, aHWOH, IPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJIEHHS, XUMUYECKasl peakIiusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakinuv, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO



oOMeHa, Karaau3aTop, XWMHYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBIC PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTaHOBJICHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
MeTajuInuecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METaljIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeAeabHO AOIMyCcTUMas
koHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHWMHUYECKHX TOHATUA H
MPUMEHSTDH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUs (opMy
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX PJIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTNpEeIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpsiBath cMmbica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHHMAaHHWE: OIKCHIBATh W XapaKTepu30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMbl XHMHUYECKUX AJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)y U «mobouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHMSI aTOMOB  XMUMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpesieieHie WX 10 DJJIGKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHHI B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUETOM CTPOSHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YACTBYIOIIUX B PEaKIUu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 M3MEHEHHUIO CTETIEHEH OKHCIICHHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;



COCTaBJISITh YPABHEHMSI AJIEKTPOJIUTUYECKOW AMCCOLMAIIMHM  KHCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMeHa, YypaBHEHHS pEakiui, MOATBEPKAAIOIIUX CYIIECTBOBAaHUE
TEeHETHUYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPeaKUIun
MOCPEACTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca STUX PEeaKIIHii;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHUA,
BO3MOXKHOCTH TPOTEKaHUSI XWMUYECKHX TMPEBpAlICHUN B pPa3IM4HbIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJCKYJISIPHYIO W MOJIAPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOIO »JJIeMeHTa 1o ¢dopMyIe
COEIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEAKIINH;

coOmofaTh  MpaBWia  IOJIB30BAHMA ~ XUMHYECKOW  MOCyAOH U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIMSIMH IO BBITIOJHEHUIO
7a00paTOPHBIX XMMHUYECKHUX OIBITOB IO TOJYyYEHHUI0O U COOMpPaHUIO
ra3o00pa3HbIX BELIECTB (aAMMHAKa U YTIEKUCIIOrO ras3a);

OPOBOAUTh  pEaKUUH, TMOATBEPKAAIOIINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uoaua-, kapobonart-, ¢ocdar-, cuiaMkar-, cyibdar-, TUAPOKCH]I-UOHBI,
KaTHOHbl AMMOHHUSI U MOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PacTBOpax HEOPraHMUYECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIE ONEpAlMM MBICIUTEIBHON EATEIbHOCTH — aHAJIN3
W CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3AIMI0, BBISIBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — /I WM3YYCHHUS CBOWCTB BEIIECTB U
XUMHUYECKUX PEAKIHil, €CTeCTBEHHO-HAy4YHbIE METOAbl IO3HAHUS —
HaOJII0/IeHUEe, MU3MEpPEHHEe, MOJEITUPOBAaHUE, SKCHEPUMEHT (peajbHbI U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Kosaun4vecTBO 4acoB JJIeKTPOHHBbIE
N HanmeHnoBanme (undp )
¢ nu@posbIe Hcnoabn3oBanue
1w/ pa3iejioB U TEM B nk Konrpoabnsie IIpakrnuyeckue o6pasoBaTeIbHEIe p
cero 00opy/noBaHMsI LIEHTPa
NPOrpamMMbl padoThI padoThI pYyA HEHTP
pecypchl «Touka pocra»
Paznea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
JlabopaTopHas padora:
Onpenenenue CTpyKTypbl
TJIaMEHH
XuMHST — BaKHaA
Oo6opynoBanue: Ludposas
obJacTh
nabopartopust Releon ¢
€CTEeCTBO3HAHUS U bubmuoreka [JOK .
1.1 . 5 2 JATIUKOM BBICOKOM
MIPAKTUYECKOU https://m.edsoo.ru/7f41837¢c
TEeMIIepaTyphbl, IITATHUB
NEeSATeTbHOCTH .
71a00paTOPHBIH C
YeJIoBeKa
Jiep>KatesieM, CIupTOBKa,
napaduHOBas cBeya,
CIUYKHU.
JlabopaTopHas padora
«HucTble BemecTBa u
cmecu» OdopynoBanme:
Bemecrtsa u
12 15 5 1 bubmuorexa [JOK udpoast 1abopatopust
. XUMUYECKUE
https://m.edsoo.ru/7f41837¢ =~ Releon ¢ gaTurkom
peakiuu

ANEKTPONPOBOIHOC TH, TPU
CTaKaHa XUMHUYECKUX
o0beMoM 50 M1, IIIaTeNh



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

WJIM JIONIATOYKa, TBEPIbII
NaCl .

Jlaboparopnas paboTa:
Ouncrka BOJbI OT
PacTBOPUMBIX MpUMeceit
O6opynoBanue: nudposas
naboparopus Releon ¢
JATIUKOM
AIIEKTPOIIPOBOTHOC TH,
pactBop NaCl, xumudeckue
cTakaHbl 00beMoM 25 -50
MJI, HITATUB TaOOPATOPHBIN
C JIAMIKOHM ¥ KOJIBIIOM,
BOPOHKA, CTEKJISTHHAS
najaoyka, OyMakHbII
bubTp nm
¢unbTpoBaNbHas Oymara,
MPOMBIBAJIKA JIabopaTopHas,
JTUCTUIITMPOBAHHAS BOJI,
npubOp I NEPEroHKH.

JlabopaTopnasi padora:
DK30TepMUYECKHE PEaKIuu
Oo0opynoBanme: nudponas
nmabopatopust Releon ¢
JaTYUKOM TEMIIEPATypHIL,
BMECTO JIaT4YHKA
TeMIepaTypbl MOXXET
MCIOJIb30BAThCS TATUUK
BBICOKOM TeMIIepaTyphl.




[IItaTuB 1abOpaTOPHBIA C
JIByMsI JIAlIKaMU, MeIlIajaKa
MarHuTHas, UIHHIPHI
MepHbie Ha 50-100 mi,
CTaKaH XMMUYECKUH Ha
100-150 mu1, pacTBOp
NaOH, pactBop
HNO3,npombiBanka
naboparopHas, Boaa
JTUCTHILTUPOBAHHAS ,
Oymara ¢unsTpoBaIbHasl.

Hroro no pasaceiny

20

2

Pasjen 2. BaxkHeiilune npeactaBuTe/ M HEOPraHMYECKUX BellECTB

2.1

Boznyx. Kucnopogn.
ITonsatue 06 oxcumax

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

JlaGoparopHas padora:
DHJ0TEPMHUYECKHUE PEAKIITI
OobopynoBanue: udponas
nmabopatopust Releon ¢
JATYUKOM TEMIEpaTyphl,
BMECTO JaT4MKa
TEMIIepaTypbl MOKET
WCIIO0JIb30BATHCS TaTYUK
BBICOKOU TEMIEPATYPHL.
[TatuB n1abopaTopHBIii ¢
JIByMsI JIAIIKaMHU, MeIIajaKa
MarHuTHast, TATUHIPHI
MepHbIe 00beMoM 25-50 mut,
CTaKaH XUMHUYECKUI
oobemom 50-100 mur,
tBepabiii NaHCO3, 20 MJI



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

20%-ro pactBopa HNO3,
BECHI JIAOOPATOPHBIE,

’9 Bonopon.Ilonstue o 2 1 bubmuoreka [JOK JlabopaTopHas padora:
KHUCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c = IlepeHachIlIEHHBIE PACTBOPBI
Bopna. PacTBopsl. OGopynoBanue: unpposas
OCHOBAHUSIX — : JTaTYMKOM TEMIIEpaTyphl,
BMECTO JaT4yHKa
TEMIIEpaTypPbl MOKET
HCII0JIb30BATHCS TaTYUK
BBICOKOW TEMITEPaTypPhl.
OCHOBHBIE KJ1acChl CrakaH XMMHYCCKHH
2.4 HEOPraHUYEeCKuX 11 1 1 bubmorexa HOK 00bemMoM 50 M1, MEPHBIit
R https://m.edsoo.ru/7f41837¢
COCIMHEHMI uuauHAp Ha 10 Mo,
CIOMPTOBKA WJIM IUIMTKA, 15 T
aneraTa HaTpHs
KPUCTAJUTMYECKOTO,
JTMCTUJUIMPOBAHHAS BOJA .
Hroro no pazgeny 30 !

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiecknx 3j1emeHToB /I. U. Menaeneena.
Crtpoenue aToM0B. XUMHU4eCcKasi cBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIIHU

[Tepuonnueckuii
3aKOH U
[Tepuonnueckas
3.1 cucremMa
XUMUYECKUX
anemeHToB /1. .
Menneneesa.

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837¢



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

CrpoeHue aToma

Xumudeckas CBI3b.

39 OKuCIUTENbHO- 2 bubmuoreka [JOK
BOCCTAaHOBHUTECIILHBIC https://m.edsoo.ru/7f41837¢c
peakuuu

bu6mmoreka [JOK
Hroro nio pasaeity 15 https://m.edsogm/7f4 1837¢
PeszepBHoe Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBILIEE KOJIMYECTBO 68

YACOB I10 [IPOTPAMME



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

9 KVIACC

KoanyecTBO yacoB DJIeKTPOHHbIE
N HaumMenoBanue — )
e HUPpOBLIC Hcnoab3oBanue
/i pa3jiejioB U TeM B nk KonrpoibHbie IIpakTH4eckue o6 pazoBATETbHbIE 5
cero 000py/10BaHUs IIEHTPA
NPOrpamMMbl padoTsI padoTbI pYyA HEHTP
pecypceel «Touka pocra»
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
[ToBTOpeHue u
L1 yriayOJieHue 3HaHUH 5 | bubmmorexa [IOK
’ OCHOBHBIX Pa3/eiioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OCHOBHBIE
12 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XUMHYECKHUX https://m.edsoo.ru/7f41a636
peakuii
JlabopaTopnas pabora:
DIEeKTPOTUTHYECKAs
JIACCOITNAITHS
Oo6opynoBanue:
nudposas madopaTopus
DIEKTPONUTHYECKAS $p patop
Releon ¢ gaTunkom
JIMCCOLMAITus.
bubnunorexa [JOK 3JIEKTPOIIPOBOIHOCT U,
1.3 XHUMHYECKHUE 8 1 1
https://m.edsoo.ru/7f41a636 MarHuTHas MEIIaJIKa,
peakiuu B
CTaKaHbl XUMHUYECKHE
acTBOpax
P P obbemoM 50 mi1, caxap,
COJb, BOJA
JTUCTUIUTUPOBAHHAS.
JlabopaTopnas paGora:
CuIibHBIE U ClTa0bIe



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

DIIEKTPOJTUTHI
OobopynoBanue:
nudposas madbopaTopus
Releon ¢ garunkom
3NEKTPONPOBOAHOCT U,
TPH CTaKaHa XUMHYECKHX
o0bemMoM 25-50 M,
IPOMBIBAJIKA C
JUACTUIUIAPOBAHHOMN
BOJIOW, PaCTBOPBI
COJIIHOU, YKCYCHOI,
a30THOM KHCIIOT,
¢bunpTpoBanbHAS Oymara.

Hroro no pazneny

Pa3pen 2. HeMeTa/JIBI M X COEIUHEH

17

us

2.1

Obmas
XapaKTEPUCTUKA
XUMHYECKUX
anemeHToB VIIA-
rpynsl. I'amoreHst

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

JlabopaTopnasi pabora:
CaoiicTBa OpOMHO# BOBI
OobopynoBanue:

mudpoBast  J1abopaTopust
Releon ¢  garuukom
ONTUYECKON TUIOTHOCTH,
KIOBeTa JUIS  JIaTYHKa
OINTUYECKON INIOTHOCTH,
BOJIa IUCTUJLTUPOBAHHAS,
OpoMHass Bojga, KoJyi0a

KOHUYECcKast W
IUTIOCKOZOHHAsT 25 Ml ¢
poOKOiA, pacTBop

NaOH, pactBop H2SOs,



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

¢unbTpOBaNbHAS
Oymara).

Oo6mas

XapaKTEePUCTUKA
)9 XUMHYECKHUX 6 | bubmuoreka [JOK
aneMeHToB VIA- https://m.edsoo.ru/7f41a636
rpynnsl. Cepa u e

COCAMHCHU

O6mas
XapaKTEePUCTHKA
XUMUYECKHUX

23 31eMeHTOB VA- 7 1 1
rpynmsl. A30T,
dbocdop u ux
COEIMHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

Oobmas
XapaKTEepUCTHKA
XUMHYECKHUX

24 anemMeHToB IVA- 8 1 2
IPYIIIBL. YTIEPOa U

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

KPEMHHI U UX
COCIMHEHUS

Hroro no pazneny 25 2

Paznen 3. Metaiibl M UX COeIMHEHMSI
JlaGoparopHasi padora:
31 OO6mmue cBoiicTBa 4 bubmuorexa [JOK N3yuyenne  ¢usmaecknx

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

OobopynoBanue:



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

Hudposas mabopaTopust
Releonc TATYUKOM
BBICOKOH TeMIIepaTyphbl,
HaboOp TPOOMPOK WU
THUTJICH, IITaTHB
71a00paTOPHBIA c
JepKaTelieM, CIHPTOBKA
nnu ropenka, 5 -10 1.
OnmoBa wnIM CBUHIA B
rpaHyJiax)

Baxueiiiue
32 METAJUIBI U UX

COCAMHCHUA

Hroro no pasaceiny

20

16 1

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

Pa3nen 4. Xumus u oxkpy:xa

omas cpeaa

[TPOT'PAMME

BemtecTBa n
4.1 MaTepuaibl B )KU3HA 3 Eubmiorexa IOK
' p https://m.edsoo.ru/7f41a636
4eJI0BeKa
Hroro no pazgeny 3
PesepBHOE BpeMms 3 bubmmorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO
YACOB IIO 68



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

IHHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoka Bcero 1K Kontpoanueie  Ipakrueckue u3ydyeHusi odOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
[Ipenmer xumuu. Ponp
| XHMHUU B KU3HU 1 bu6mmorexa [IOK
yenoreka. Tena u https://m.edsoo.ru/ff0d210c
BEIIECTBA
) ITonsitue o Meto1ax | bubmuorexa [JOK
MO3HAHUSA B XUMHU https://m.edsoo.ru/ff0d227¢
[TpakTrueckas padota No
1 «ITpaBuna paGoTsl B
3 abopaTOpUu U MPUEMBI i bubnunorexa [JOK
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOpHBIM
00opyI0BaHUEM»
Yuctele BelecTBa U
4 cmecu. CriocoObl 1 bubmorexa HOK
. https://m.edsoo.ru/ff0d26ca
pasneneHusi cMecein
[TpakTuueckas padora Ne
5 2 «Paznenenue cMeceit 1 bubmuorexa [JOK
(Ha mpUMepe OUUCTKU https://m.edsoo.ru/ff0d28c8
MTOBapEHHOM COJH)»
bu6mmoreka [JOK
6 ATOMBI H MOJICKYJIb! ! https://m.edsoo.ru/ff0d2a6c



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

XUMHUYECKHUE DIIEMEHTHI.

7 3Haku (CUMBOJIBI) bubmmorexa [IOK
https://m.edsoo.ru/ff0d2be8
XHUMHYECKHUX 3JICMEHTOB
g IIpocTsle U CIIOXKHBIE bubnuoreka [IOK
BCIICCTBA https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE bubnunoreka HOK
YUYEHHE https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSHCTBA
cocTaBa BEIIECTB.
10 Xumudaeckas hopmyia bubmorexa LHOK
pMy . https://m.edsoo.ru/ff0d2eae
Banentnocts aToOMOB
XHUMHYECKHUX 3JICMEHTOB
OTHOcHUTENbHAA aTOMHAas
11 Macca. OTHOCHUTENIbLHAs bubmorexa HOK
' https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsi Macca
MaccoBast 1o
12 XUMHYECKOTO DJIeMEHTa B bubmmorera [TOK
https://m.edsoo.ru/ff0d350c
COETMHEHHNH
13 KonugecTBo BemecTna. bu6mmoreka [JOK
Mons. Monsipaas macca https://m.edsoo.ru/ff0d5230
dusznyeckue u
14 XUMHUYECKUE SIBICHUS bubmorexa LOK
’ https://m.edsoo.ru/ff0d37fa
XuUMHUEcKas peaKus
[Ipu3Haku u ycnoBus
15 MPOTEKAHUS XUMUYECKUX bubmorexa HOK
P . https://m.edsoo.ru/ff0d3al6
peakuuit
16 3aK0oH COXpaHEHHUS MaCcChl bubmuotexa [JOK

BeniecTB. XUMHYECKHE

https://m.edsoo.ru/ff0d3b8&8



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

YpaBHEHUSA

Brranciaenus KOJIM4YECTBaA,
MacCChbl BEICCTBA I10

bu6mmoreka [IOK

17 YPaBHEHUAM XUMUYECKUX https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanms
XUMHYECKUX PEaKIui

18 (coe e, bu6mmoreka [IOK

https://m.edsoo.ru/ff0d3{34
pa3oKeHUs, 3aMEeIEHUS,
oOMeHa)
M. B. JlomoHOCOB —
YUEHBIA-IHIUKIIONEIUCT.

19 O06o001eHue u bubmuorexa [JOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/ff0d40c4
IIpodopuenTanmoOHHbII
KOMIIOHEHT
KontponsHas padora Nel

20 o teme «BelecTBa u bubmorexa HOK

https://m.edsoo.ru/ff0d4290
XUMUYECKUE PEAKITUI)
Bo3ayx — cMmech ra3os.

)1 CocraB Bo3ayxa. bubnunorexa [JOK
Kucnopon — snemeHnT u https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
dusnveckue u
XUMHYECKHUE CBOMCTBA

22 KHCIopo/a (peakiuu bubmnorexa LIOK

https://m.edsoo.ru/ff0d4614
OKHWCJICHUSI, TOPEHHE).
ITonsarme 00 okcumax
23 CriocoOsI oTy4eHus bubnmnoreka [JOK



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

KHCJIOpO/a B
1a00paTOpUH U
MIPOMBIIICHHOCTH.
[TpumeHnenue kucnopoaa

https://m.edsoo.ru/ff0d497a

TemnoBoii a3 ekt
XUMHYECKON PEaKIuu,

MIOHSTHE O

24 TEPMOXHUMHUYECKOM bubmmorexa [IOK

https://m.edsoo.ru/ff0d4790

ypaBHEHUU, IK30- U
SHAOTEPMHUUYECKUX
peaxkuusax
TomnuBo (Hed Tk, yroib u
MeTaH). 3arpsi3HeHue

25 BO3/lyXa, CIIOCOOBI €ro bubnuoreka [IOK
NPEAOTBPALLICHUS https://m.edsoo.ru/ff0d4c4a
IIpodopuenTanmoHHbII
KOMIIOHEHT
[TpakTuueckas padora No

26 3 o teme «Ilonyuyenue n bubnuoreka [IOK
cobupaHue KUCIOPOAa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €r0 CBOMCTBY»
Bonopon — anemeHr u

27 HpOHC”fOCHBeH_[eCTBO. bubnmorexa LOK

https://m.edsoo.ru/ff0d4dd0

Haxoxnenue B mpupoe
dusznyecKue u

)% XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bonopona. [Ipumenenue https://m.edsoo.ru/ff0d4dd0
BOAOpOJA

29 [TonsiTHE O KHUCITOTAX U bu6mmoreka [IOK



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

COJIIX

https://m.edsoo.ru/ff0d50d2

CriocoOsl mosty4eHus

bu6mmoreka [IOK

30
BOJIOpOJIa B TaOOpaTOpHH https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota No
31 4 no teme «llomyuenue u bubnmoreka [JOK
cobupanue Boopoa, https://m.edsoo.ru/ff0d4{42
M3y4YEHHUE e€ro CBOKWCTBY
1 Mosipablid 00bEM Ta30B. bubnmoreka [JOK
3akoH ABoraapo https://m.edsoo.ru/ff0d542¢e
Brruncaenus o0néma,
KOJINYECTBA BEIIECTBA
33 rasa 1o ero u3BeCTHOM bubmorexa [JOK
Y https:/m.edsoo.ru/f0d55a0
KOJIMYECTBY BEIlleCTBa
Wi 00bEMY
Boraucnenus 00EM0B
ra3oB 10 YPaBHEHUIO
34 €aKIMu Ha OCHOBE bubmorexa [TOK
peakd . https://m.edsoo.ru/ff0d5708
3aKOHA 0O0BEMHBIX
OTHOIIIEHUI Ta30B
dusnveckue u
35 XHMHYECKHUE CBOMCTBA bubmorexa [TOK
https://m.edsoo.ru/ff0d587a
BOJIBI
36 CocTtaB OCHOBaHMH. bubmuorexa [JOK
[TonsiTne 06 nHIUKaTOpaAX https://m.edsoo.ru/ff0d59e2
Boga kak pacTBopuTenb.
37 Hacskiennsie u bu6mmorexa [IOK

HEHACBIIICHHbIE
pactBopbl. MaccoBast

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

JI0J1s1 BEIIECTBA B
pacTtBope

[TpakTruyeckas padora No

5 1o Teme
«IIpuroroBiieHue
38 ACTBODOE C bubmuoreka [JOK
P P .. o o https://m.edsoo.ru/ff0d5eba
onpeeaEHHON MacCOBOM
JI0JIeH pacTBOPEHHOTO
BEIIIECTBA»
KonTponbnas padorta Ne2
39 o Teme «Kucmopo Brommozexa [OK
POz https:/m.edsoo.ru/f0d6342
Bonopoxa. Boga»
OKcHABI: COCTaB,
40 KJIaCCU(UKAIIHS Bubmaorexa IJOK
HIL https://m.edsoo.ru/f0d664e
HOMEHKJIaTypa
[Tonyuyenue u
41 XUMUYECKHE CBOMCTBA bu6mmoreka [JOK
KHUCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHUJIOB
OcHOBaHUA: COCTaB,
42 KIaccupuKanus bubanorexa LIOK
’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
IlonyuyeHnue u
43 XI/IMIZ‘ICCKI/IC CBOICTBaA bubmorexa [JOK
. https://m.edsoo.ru/ff0d67ca
OCHOBaHHUM
KucaoTsl: cocras, Bt -
44 KJ1accupuKanus, nonmotexa 11

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

[Tonyuenue u

45 XHMHYECKHE CBOMCTBA bubmorexa HOK
https://m.edsoo.ru/ff0dfee2
KHCIIOT
Conu (cpeanue):

46 HOMEHKJIATypa, CII0COObI bubmumorexa [IOK
IIOJIyYEHUSA, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTruyeckas pabora No
6. Pemenue
AKCIIEPUMEHTAIbHBIX

47 3a7a4 1Mo TeMe bubmorera [JOK

https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI
HEOPraHUYeCKuX
COCIUHCHMIN
I'eneTnueckas CBsI3b

48 MEXJy KilaccaMu bubnnorexa [JOK
HEOPraHUYECKUX https://m.edsoo.ru/00ad9a50
COEJIMHEHU I

49 O600mmenue u bu6mmoreka [JOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9cb2
KontponbHas pabora Ne3

50 o Teme "OCHOBHBIE bu6mmoreka [JOK
KJIACChl HEOPTAaHNYECKNX https://m.edsoo.ru/00ad9ela
coeqnHeHnH"

[IepBble moNBITKN
KIaccupuKauu
51 XUMHYECKHUX IJIEMEHTOB. bubmorexa HOK

[TonsTHE 0 rpynmax
CXOJIHBIX 3JIEMEHTOB

https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

52

[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHUYECKUX HJIEMEHTOB
. . MenneneeBa

bubmuorexa [JOK
https://m.edsoo.ru/00ada52c

53

[Iepuonsl, rpynisl,
MOATPYIIIIBI

bubmuorexa [JOK
https://m.edsoo.ru/00ada52c

54

CtpoeHue aToOMOB.
CocraB aTOMHBIX sJIEp.
N3oTomnsl
IIpodopuenTanmoHHbII
KOMIIOHEHT

bubmuoreka [JOK
https://m.edsoo.ru/00ada342

55

CtpoeHue 3NIeKTPOHHBIX
000JI0YEK aTOMOB
JJICMEHTOB
[Tepuonnueckoit CucTeMbl
. 1. MenneneeBa

bubmuorexa [JOK
https://m.edsoo.ru/00ada6be

56

XapaKkTepucTukKa
XUMHYECKOT0 JIEMEHTA
IO €0 MOJIOKEHUIO B
[Iepnonnueckoii cucreme
. . Menneneena

bu6mmoreka [JOK
https://m.edsoo.ru/00ada824

57

3HaueHue
[Iepunonnueckoro 3akoHa
JUIS pa3BUTHUS HAYKH U
npaktuku. J[. W.
MenpeneeB — y4€HbIN,
NeAaror U rpak1aHuH
IIpodopuenTanmoHHbIN
KOMIIOHEHT

bu6mmorexa [IOK
https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

Pe3epBHblii ypok.
O60061eHue u

bubmuoreka [JOK

58 i/
CHCTeMaTI/iBaHHﬂ SHaHH https://m.edsoo.ru/00adb33c¢
Bceepoccutickas
mpoBepoyHas pabora
KonrtponsHas pabora N4
1o teme «CTpoeHue
bubmuoreka [JOK
59 aToMa. XuUMHUYeECKas
5 https://m.edsoo.ru/00adb486
cBs13b» / Beepoccuiickas
poBepoyHas pabora
DIIEKTPOOTPHULIATEIBHOCTD
60 aTOM(l)E XI/II\I/:I/I‘IeCKI/IX bubmmorexa LHOK
https://m.edsoo.ru/00adaab8
3JIEMEHTOB
61 HMonnas xuMmuaeckas bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/00adac34
6 KoBanenTHas nonsipHas bubnuoreka [IOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentHas HenossipHast bubnnorexka [JOK
XUMHUYECKas CBS3b https://m.edsoo.ru/00adaab8
64 CreleHs OKUCIIEHUS bubmorexa LHOK
https://m.edsoo.ru/00adae28
OKUCIUTEIHLHO-
65 BOCCTAaHOBUTEIILHEIE bubmorexa LHOK
https://m.edsoo.ru/00adb076
peakiuu
66 Oxkucnurenu u bubnuorexa [JOK
BOCCTaHOBUTEIIN https://m.edso0.ru/00adb076
PesepBHBIil ypok. B
noamnorexa [IOK
67 O60061eHue U &

cUCTEMaTH3aInsI 3HaHUH 110

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



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2

teMe «CTpoeHue aroma.
XUMHUECKasi CBSI3b»

Pe3epBHbIii ypok.
68 OGo6uienue u
CUCTEeMaTu3alusl 3HAaHUH

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/ff0d61c6

9 KVIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoxka nk  Kourpoabubie IIpakruyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[lepuoauueckuii 3aK0H.
| [lepuoanueckas cucrema 1 bubnunoreka HOK
XUMHYECKUX 3JIEMEHTOB /J[. https://m.edsoo.ru/00adb59e
H. Menaeneesa
3aKOHOMEPHOCTH B
) W3MCHCHUHU CBOMCTB 1 bubmuorexa [JOK
XAMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX IEPUOIOB
Knaccudukanms u
3 HOMEHKJIATypa 1 bubmorexa [JOK
P https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BELIECTB
Buasl xumMuueckoil CBA3U U
bu6mmoreka [IOK
4 THIIBI KPUCTAJUIMYECKUX 1
. https://m.edsoo.ru/00adbac6
pEemETOK
KonTtponsHnas padora Nel
o reme «IloBropenue u
5 yriryOJieHre 3HaHUHN 1 1
OCHOBHBIX Pa3JIeioB Kypca
8 kiacca»
Knaccudukanmst
. bubnmnoreka [JOK
6 XUMHUYECKUX PEaKIui 110 1

Pa3sIMYHBIM IIpHU3HAKaM

https://m.edsoo.ru/00adbcb0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

[IonsaTue o ckopoctu
XUMHUYECKON PEaKLIMH.

bubmuorexa [JOK

7
IToHsITHE O TOMOT€HHBIX U https://m.edsoo.ru/00adbe9a
FeTEPOTCHHBIX PEaAKIUIX
IlousTie 0 XUMHYECKOM
paBHOBecuu. DakTOpHI,

g BIIUSIIOIIIME HA CKOPOCTh bubmuoreka [JOK
XUMHYECKOW peakiuu U https://m.edsoo.ru/00adc28c
MOJI0KEHNE XUMUYECKOTO
paBHOBECHS
OKHCIUTENBHO-

bu6mmoreka [IOK
9 BOCCTAaHOBHUTEIILHEIE
https://m.edsoo.ru/00adcade
peakuu
Teopus

10 AIEKTPOIUTUUECKON bubnuorexa [JOK
mucconuanu. CUIbHBIE U https://m.edsoo.ru/00adcd68
CI1a0bI€ ANEKTPOIIUTHI

1 WNonnsle ypaBHeHUs bubnuoreka [IOK
peaKkuuit https://m.edsoo.ru/00add448
XHUMHUYECKHEe CBOMCTBA
KHCJIOT ¥ OCHOBAHUH B

12 CBeTE IPeACTaBICHUI 00 bubmmorexa LIOK

p . https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKOMN
JYICCOIMAIINNA
XUMHUYECKHUE CBOMCTBA
COJICH B CBETE
. bubnmoreka [JOK
13 npeJICTaBIeHUH 00

AJIEKTPOJIUTHYECKON
JCCOLAIN

https://m.edsoo.ru/00add8b2



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

14 [TonsTue o rugponuse bubmumoreka [IOK
coJien https://m.edsoo.ru/00add9d4

15 O6o0mmeHue u bubmuorexa [JOK
CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.ru/00addd12
[TpakTuueckas padota Ne 1.

16 «Pemenne bubmuorexa [JOK
JKCTIEPUMEHTAITBHBIX https://m.edsoo.ru/00addbfa
3a/1a49»

KonTponbnast padota No2
110 TEMeE

17 «DNEKTPOIUTUYECKAS bubnnoreka [JOK
JUCCOIIMAIIL. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B
pacTBopax»

OO0m1as XxapakTeprucTUKa

18 rajloreéHOB. X UMUYCCKHE bu6mmoreka [JOK
CBOMCTBA Ha IIpUMepe https://m.edsoo.ru/00addfe2
xJjiopa
XnopoBogopoa. ConsiHas

19 KHCIIOTa, XUMHUYCCKHE bu6mmoreka [JOK
CBOWCTBA, MTOJTy4YEHHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTrueckas padota Ne 2

20 1o reme «Ilomyuenue bubnnorexka [JOK
COJISTHOM KHMCIIOTBHI, https://m.edsoo.ru/00ade348
U3y4YEeHHUE €€ CBOUCTBY»

Brruncnenus no
bu6mmoreka [IOK
21 YPaBHEHUSAM XUMHUYECKUX

peakiuii, ecu OJIUH U3

https://m.edsoo.ru/00ade488
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https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

pEeareHToB J1aH B U30BITKE

22

23

OO0was xapakTepucTHKa
a51eMeHTOB VIA-rpynibl

AunnoTponHbie
MOJIU(PUKAIIIH CEPBI.
Haxoxnenue cepol u €€
COEIMHEHUI B IPUPOJIE.
XUMHUYECKUE CBOMCTBA
cepbl
IIpodopuenTanmoHHbII
KOMIIOHEHT

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

24

25

26

CepoBo10po1, CTPOCHHUE,
(bU3HYECKUE M XUMUYICCKHEC 1
CBOMCTBA

Oxkcuabl cepsl. CepHas

KHUCTI0Ta, GPUBNYECKUE U
XUMHUYECKHUE CBOWCTBA,

MIPUMEHEHUE

XVMMHYECKUE PEAKIINH,
JIeKalIe B OCHOBE
IPOMBIIIJICHHOTO CI10c00a
MOJIyYEHUS CEPHOU
KUCJIOTBI. XMMUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEn
Cpelbl COeTMHEHUSIMU
cepbl
IpodopueHTalMOHHBIH
KOMIIOHEHT

bubmuorexa [JOK
https://m.edsoo.ru/00ade802

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

27

Brruuciesne MaccoBoit 1

bu6mmoreka [IOK



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

JIOJIM BBIXOJIa MPOIYKTA
peakuuu

https://m.edsoo.ru/00adec8a

28

OO0mast xapaKTepUCTHKA
3JIEMEHTOB V A-IpynIibl.
A3o0T, pacipocTpaHeHuUE B
npupoe, GU3NIECKUE U
XHUMHYECKHE CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/00adeea6

29

30

31

32

AMMHaK, ero pu3nvecKue
1 XUMHYECKHE CBOMCTBA,
MOJIy4YeHUE U IPUMEHEHUE

[TpakTuueckas paborta Ne 3
no Teme «Ilomyyenue
aMMHaKa, U3y4eHHE €ro
CBOWCTB»

A3OoTHas KHCI0Ta, €&
buznyecKne 1 XUMUIECKHE
CBOMCTBA

Hcnonb30BaHuEe HUTPATOB
Y COJIE aMMOHMS B
KaueCTBE MUHEPATIbHBIX
yaoopeHuit. XumMuueckoe
3arpsI3HEHUE OKPYKAIOIIEH
Cpebl COCTMHEHUSIMU
azora
IpodopueHTanuOHHBIN
KOMIIOHEHT

bubmuoreka [JOK
https://m.edsoo.ru/00adf004

bubmuorexa [JOK
https://m.edsoo.ru/00adf180

bubmuorexa [JOK
https://m.edsoo.ru/00adf306

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

33

®docdop. Oxcnn pochopa
(V) u pocdopnas xucnora,
(1)I/I3I/I‘-IeCKI/Ie U XUMHUYCECKHUEC

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

CBOMCTBA, IIOJIyYCHUE

Hcnons3oBanue pocharon
B KaUECTBE MHUHEPATBHBIX

34 yaoOpeHuid. 3arps3HeHue bubmmorexa [TOK
. https://m.edsoo.ru/00adfc20
MPUPOTHON CpeIbl
docharamu
VYraepon,

35 pacnpocTpaHeHue B bubnuoreka [IOK
npupoze, Gu3nIecKue u https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Okcuabl yraepojaa, ux
bu3HYecKue 1 XUMHUIECCKUE

36 CBOMCTBA. DKOJIOTHYECKHE bubmmorexa [JOK

https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C
okcuaom yriaepoxa (IV)

37 VronbHas KUCIoTa U e€ bubmuorexa [JOK
COJIx https://m.edsoo.ru/00ae006¢c
[TpakTrueckas pabora Ne 4
o TeMe "[lonyuenue

38 YTJIEKUCIIOTO ga3a. bubnmorexa LIOK

https://m.edsoo.ru/00ae027¢
KauecTBenHas peakuus Ha
KapOoHaT-1oH"
[lepBoHavasibHBIE TOHATHUSA

39 00 OpraHNYecKux bubnmuotexa [JOK
BEILIECTBaxX Kak O https://m.edsoo.ru/00ae054¢e
COEIMHEHUSIX yIiiepoaa

40 Kpewmnuii u ero bubnnorexa [JOK

COCOAMHCHUA

https://m.edsoo.ru/00ae080a



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
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https://m.edsoo.ru/00ae054e
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41

42

43

44

45

46

[IpakTuueckas padora Ne 5.

Pemrenne
AKCTIEPUMEHTAIBHBIX 3aa4
o TeMme «Baxknenmme
HEMETAJIBI U UX
COETUHEHUS

Kontponbnas padora Ne3
o TeMe «Baxnerue
HEMETAIJIbl U X
COETMHEHUS

OO61as xapakTepuCcTHKa
XMMHUYECKHUX 3JIEMEHTOB —
MeTaioB. Merammnueckast
CBSI3b M METAJTTMYECKast

KpUCTAJUIMUCCKaA pCI_HéTKa.

duznueckue cBoiicTBa
METAJIJIOB

XHUMHYEeCKHE CBOMCTBA
METAJLJIOB.
DIEKTPOXUMUYECKUN P
HaIpSHKEHUN METaJIOB

OO01mre crmocoobl
MOJTYYCHHSI METAJUIOB.
Cnnasbl. Berauciaenus mo
YPaBHEHHSIM XUMHYECKIX
peaKuuii, €CIIi OJIMH U3
peareHTOB COAEPIKUT
PUMECH

[TonsaTue o xoppo3uu

bubmuorexa [JOK
https://m.edsoo.ru/00ae0bf2

bubmuoreka [JOK
https://m.edsoo.ru/00ae0e18

bu6mmorexa [IOK
https://m.edsoo.ru/00ael103e

bu6mmoreka [JOK
https://m.edsoo.ru/00ael156

bubmuorexa [JOK
https://m.edsoo.ru/00ael156

bu6mmoreka [JOK



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

METAJIOB https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47
IHenorrsie MeTaIEL https://m.edsoo.ru/00ae14b2
43 OKcuabl U THAPOKCHUTBI bubnunoreka [HOK
HaTpUs U Kaaus https://m.edsoo.ru/00ae14b2
[llenoyno3zemMenbHbIS
. bu6mmoreka [IOK
49 METAJUIBI — KAJIBIUNA U
. https://m.edsoo.ru/00ael5e8
MarHui
50 Baxwueiime coenuHeHus bu6mmoreka [IOK
KaJbIHs https://m.edsoo.ru/00ael5e8
51 O06o6mIeHne u
CUCTEMAaTH3alMs 3HAHUH
5 K&cTkocTh BOJHI U bubmuoreka [JOK
CIocoObI €€ yCTpaHeHus https://m.edsoo.ru/00ae1886
[TpakTrueckas pabota Ne 6
53 o TeMe "KECTKOCTh BOJIbI bubmorexa HOK
. H" https://m.edsoo.ru/00aelae8
Y METOJIbl €€ YCTpaHEHUs
bu6mmoreka [IOK
54 A i
HOMHHHH https://m.edsoo.ru/00aelc64
55 AmM@oTtepHble cBOMCTBa bubnnorexka [JOK
OKCHJa U TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Kenezo
. https://m.edsoo.ru/00ae1d86
OKCHUIBI, THAPOKCHUIBI U
A R 8 bu6mmorexa [IOK
57 conm xkene3a (I1) u xenesa
https://m.edsoo.ru/00ae35e6
(I11)
O6o0menue n
58 H

cUcTeMaTHu3anus 3HaHUHU



https://m.edsoo.ru/00ae1278
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60

[IpakTuueckas padora Ne 7.
Pemrenne
AKCTIEPUMEHTAIBHBIX 3aa4
o TeMme «Baxknenmme
MEeTaJUIbl M UX
COCIUHEHUS

Brrancnenus no
YpaBHEHUSM XUMHUUYECKHUX
pEaKIMii, €CJIU OJIUH U3
PEareHTOB JIaH B U30BITKE
WJIU COJICPIKUT MPUMECH.
Brrancnenns maccoBoit
JIOJIA BBIXOJ1a TIPOTyKTa
peakiuu

bubmuorexa [JOK
https://m.edsoo.ru/00ae3de8

bubmuorexa [JOK
https://m.edsoo.ru/00ael1750

61

O06o061IEHNE U
cucTeMaTu3alus 3HaHui

62

KonTponbhnas pabora Ne4 o
TeMe «Baxnenmmne MeTaninl
U UX COCTUHEHUSI»

63

BemectBa u marepuansl B
MTOBCETHEBHOMW KU3HU
YyeJoBeKa
IIpodopueHTaluOHHBIN
KOMIIOHEHT

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f50

64

XUMHYECKOE 3arps3HEHNE
OKpYXaIoIIel Cpeasbl

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

65

66

Ponp xumuu B pemieHnn
HKOJIOTHUECKUX MPOoOIIeM
IpodopueHTaluOHHBIN
KOMIIOHEHT

Pe3epBHBIit ypOK.

bubmuorexa [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [JOK



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

67

68

OBIIEE KOJIMYECTBO YACOB

O06o0061IEHNE U
CHCTEMATU3ALMSA 3HAHUN

Pe3epBHBIt ypOK.
O06o006uenne u
CUCTeMaTH3alMsl 3HAaHHH
Pe3epBHBIt ypOK.
O060061enne u
CUCTeMAaTH3alMsl 3HAaHHH

I10 ITPOT'PAMME

68

https://m.edsoo.ru/00ae0d0a

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM ITPOI'PAMMBbBI

8 KJIACC
Kon .
IDOBEDSIEMOLro IIpoBepsiemble nMpeAMeTHBIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
posep 0o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTara

1

1.1

ITo Teme: ((HepBOHaan'IBHBIC XHUMHUYCCKUEC ITOHATHS)

PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX IIOHATHH: aTOM, MOJICKYIa,
XUMHYECKUH DJIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOJHAS ¥ HEOJAHOPOJHAs), BAJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAs M
MOJICKYJIIpHAsi Macca, KOJIMYECTBO BEIECTBAa, MOJb, MOJISIpHAs Macca,
MaccoBasi 1011 XUMHUYECKOT0 3JIEMEHTa B COCIUHEHHHU, MOJIPHBIN 00BEM,
XUMUYECKasi peaklusi, KIacCU(PUKAIMSA PEaKIUil: peaKIuu COCIUHECHUS,
peaKkIMy Pas3lIOKEHHs, PEaKIMU 3aMEUICHHs, PEeakiuu OOMEHa, JK30- U
SHJIOTEPMHUYECKHIE PEaKIIH, TeIUIOBOU (P (EKT peakiuu, pacTBOp, MacCoOBas
J0JIs1 BelllecTBa (IPOLICHTHAS KOHILICHTPAIIMs) B pacTBOPE

HIUIIOCTPUPOBATL  B3aUMOCBA3b  OCHOBHBLIX XHUMHUUYCCKUX MOHATUH H

1.2 IPUMEHSTH 3T MOHATHUS IPU ONKMCAHUU BEIIECTB U UX MPEBpALLEHUI
13 HCIONB30BATH XMMUYECKYIO CUMBOJAKY AUls COCTABICHUS (dbopMy1 BelIeCTB
U YPaBHEHUI XUMHUYECKUX PEeaKLUi
14 pAacKpBIBaTh CMBIC] 3aKOHOB COXPAHEHHUS MAacChl BEILIECTB, IOCTOSHCTBA
) COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUsl, 3aKOHa ABOTraipo
1.5 OTpeNIeNATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX
16 KJaccu(uIUpoBaTh XUMHYECKHE peakiuu (M0 YUCIy U COCTaBy
' Y4aCTBYIOUIMX B PEAKIMH BEILECTB, 10 TEINIOBOMY 3P (DEKTY)
1.7 BBIUHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB
18 BBIUMCIISITH MAacCOBYIO JIOJI0 XHUMHUYECKOrO 7JJIeMeHTa 1o (opmyie
COEIMHEHMUS,
1.9 BBIUNCIIATh MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 OPUMEHATh €CTECTBEHHOHAyYHbIE€ METO/Abl TO3HAaHUS — HaOJIOJCHHUE,
U3MEepEeHHNe, MOIETUPOBAaHNE, SKCIIEPUMEHT (peasIbHbII U MBICJIEHHBIN )
2 ITo Teme: «BaxkHelue npeacTaBUTENN HEOPTaHUYECKUX BELIECTB)
21 pPacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IOHATHUH: OKCHJ, KHCIIOTA,
OCHOBaHUe, COJb
29 ONpeAeNsiaTh NPUHAUIEKHOCTh BELIECTB K  OMNpeAelIEHHOMY  Kiaccy
) coeIMHEeHuH 1o Gpopmynam
23 KJIacCU(UIIUPOBaTh HEOPraHMUECKUE BELIECTBA
XapakTepu3oBaTh (OMHCHIBaTh) OOIIME XUMHUYECKHE CBOWCTBA BEILECTB
24 pa3IMYHBbIX KJIACCOB, MOJTBEPXKJasi ONMUCAHHE MPUMEpPaMH MOJIEKYJISPHBIX
YPaBHEHHUH COOTBETCTBYIOIIMX XUMUUYECKUX pEAKLIUN
IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT WX KAa4€CTBEHHOTO
2.5 COCTaBa, BO3MOKHOCTH IIPOTEKAHMSI XMMHMUYECKHUX IpPEBpAIlEHUN B
Pa3IMYHBIX YCIOBUIX
2.6 CJIEIOBATh MPaBHJIaM TOJIb30BAHUS XUMHUYECKON TTOCYI0ON M J1TAOOpaTOPHBIM




2.7

3.1

3.2

33

3.4

3.5

3.6
3.7

Kon
NpoBePSIeMoOro
pe3yJbTara

1

1.1

o0opyIoBaHHEM, a TakXKe TMpaBWiIaM oOOpalleHus C BEIIeCTBAaMH B
COOTBETCTBMM C HMHCTPYKIMSMH TI0  BBIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB MO TMOJIyYCHUI0 U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BomopoZia M KHCIOPOAA), MPUTOTOBICHHIO PACTBOPOB C ONPENCIEHHOM
MacCOBOM J0JIed pacTBOPEHHOIO BELIECTBA, IIAHUPOBAThb U IIPOBOJIUTH
XMMHYECKHE AKCIIEPUMEHTHI IO PACIO3HABAHHIO PACTBOPOB MIENOYEH H
KHCJIOT C MIOMOUIBIO WHAWKATOPOB (JIAKMYC, (eHON(TaTCHH, METHIOPAHK H

JIPYyTHUE)
MPOBOMTDH PACUETHI 10 YPABHEHHIO XUMHUYCCKOM PEaKITUU

ITo Teme: «Ilepmoanueckuii 3akoH u [lepuoauueckas cucreMa XMMHUUYECKUX
sanemenToB J[. WM. MenneneeBa. CtpoeHue aroMoB. XUMHUYECKas CBS3b.
OKHCIIMTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHI)

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSTHUW: SAPO aroma,
AJICKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paInyC aToMa, XUMHUYECKas
CBS3b, MOJIsipHAast H HETMOJIApHAs KOBaJICHTHAs CBSI3b,
ANEKTPOOTPULATEIBHOCTh, MOHHAsI CBSI3b, MOH, KATHOH, aHWUOH, CTCIICHb
OKHCJICHUS

KJIaCCU(PUITMPOBATh XUMUUYECKHE SJIEMEHTHI

ONHKCHIBATh W XapaKTepu3oBaTh TaOimuHyro (opmy Ilepuoamueckoit
CHUCTEMbI XMMUYECKUX AJIEMEHTOB: Pa3In4aTh MOHITHUS «TJIABHASI OArPYIINa
(Arpynna)» u «mobounas noarpymnmna (brpymnmna)», «manbie» U «OonblInE)
TIePUOIbI

packpeiBaTh cMmbicn  llepuonmueckoro 3akona J[.MI. Mennaeneena:
JIEMOHCTPUPOBATh IMOHUMAHUE TEPUOAUYECKOW 3aBHCUMOCTH CBOWCTB
XMMHMYECKHX 3JIEMEHTOB OT UX IOJIOkKEHU B [lepuoanyeckoii cucreme

COOTHOCUTH 00O3HAYEHUs, KOTOphIe MeroTcs B Tadnwuie «llepuonnyeckas
cucremMa xuMHueckux dneMmeHTtoB JI.M. MengeneeBa» ¢ YHCIOBBIMHU
XapaKTePUCTHKAMHU CTPOCHHSI aTOMOB XHMHYECKUX DSJIEMEHTOB (COCTaB W
3apsan  szapa, oOIee 4YHUCIOo D3JIEKTPOHOB M paclpesiesieHue HUX 110
AIIEKTPOHHBIM CJIOSIM)

ONpeACIIAATh CTCIICHb OKUCJICHUS 3JICMCHTOB B 6I/IHapHBIX COCOUMHCHUAX

OonpeaAciisiTb BHU/ XUMHYECKOH CBS3U (KOBaJ'IeHTHaH u I/IOHHaH) B
HCOPTaHUYCCKUX COCIUHCHUAX

9 KVIACC

IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

ITo Teme: «BemiecTBo U XUMHUYECKast peaKkuus»

pacKkpbIBaTh  CMBIC  OCHOBHBIX XMMHYECKHX TOHSTHI:  pacTBop,
DNEKTPOJUTBI,  HEAIEKTPOJIMUTHI,  BJIEKTPOJUTHYECKAs  JUCCOLMALMA,
peaKknuy HMOHHOTO OOMEHa, Karaiu3aTop, XHMHYECKOE paBHOBECHE,
oOpaTuMble U HEOOpAaTUMBIE PEaKIUU, OKUCIUTEIHHOBOCCTAHOBUTEIHHBIC
peaKkuru, OKHCIHMTENb, BOCCTAHOBHUTENIb, OKHUCIEHHWE W BOCCTAHOBJIEHUE,
aJuIoTpoIHsi, aM()OTEPHOCTh, XMMHYECKasi CBs3b (KOBaJCHTHAs, HMOHHAsd,




1.2

MeTaHJII/ILIeCKaH), KpUCTAJININYCCKad peméTKa, CIIJIaBBbI, CKOpPOCTb
XHUMHYECKOM pC€aKiun

HIUIIOCTPUPOBATGL B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MOHATUH H
IMPUMCHATDH OTU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATH ypaBHeHI/Iﬁ BHCKTpOHHTH‘{eCKOﬁ Jaucconualmin KHCIIOT,
HIeJIOYeH M COJICH, TOJIHBIC U COKPAIIEHHBIC YPABHEHHS PEaKuii HOHHOTO
oOmMmena

1.4
1.5

2.1

pacKpbIBaTh  CYIIHOCTb  OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEaKLUN
MOCPEJICTBOM COCTAaBJICHUS JICKTPOHHOTO OajaHCca dTHX PEaKIIHi
MIPOBOJUTH PACUYETHI IO YPABHEHUIO XMMUUYECKON peaKIM1

ITo Temam: «Hemeraiuiel W WX COCAUHEHUS» W «MeTauisl M HX
COCTUHCHHUS

XapaKTepU30BaTh (OMUCHIBATh) OOIIME M CHEIUPUUYSCKHE XHUMHUYECKHE
CBOMCTBAa IMIPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIAsA OINKCAHUE

IpuMepamMu MOJIEKYJIIPHBIX M HOHHBIX YpPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKIUI

2.2

23

24

2.5

COCTaBJIAATb YPaBHCHUSA peaKuHﬁ, MNOATBCPKAAIOIINX CYHICCTBOBAHUC
TeHETUYECKOM CBSI3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

IIPOIrHO3UPOBATH CBOMCTBa BCHICCTB B 3aBUCHUMOCTH OT HX CTPOCHHA,
BO3MOXHOCTH IIPOTCKAHUA XHMHUYCCKHUX HpeBpaIIIeHI/Iﬁ B Pa3JIMYHBIX
YCIOBHUAX

CJICZIOBATh MPABUIIAM T10JIb30BAHUSI XUMUYECKOH MOCYA0H 1 1a00paTOPHBIM
o0opysoBaHHMEM, a TaKXKe INpaBWJIaM OOpalieHWs C BEIIeCTBAMH B
COOTBETCTBUM C HMHCTPYKIUSMH TIO BBIIOJHEHHIO JIA0OPATOPHBIX
XUMHUYECKHUX OTIBITOB 110 TTOJYYCHUIO0 U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKUCIIoro rasa)

NPOBOJUTH PEAKIINH, TTOATBEPKIAIOIINE KAYECTBEHHBI COCTAaB Pa3IMUHBIX
BEIIECTB: pACIO3HAaBaTh ONBITHBIM MyTEM XJIOpUI-, OpOMHUM, HOIHL,
kapOooHaT, ¢ocdar, cunaMkaT, cyiabdar, TUAPOKCUANOHBI, KaTHOHbI
aMMOHUS, HOHBl H3YYEHHBIX METaJUIOB, NPHUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPTaHUYECKHUX BEIECTB

ITo Teme: «XuMHS U OKpY>KarOIIasi Cpeiay

3.1

32

pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux noHsatui: IIJIK Bemectsa;
KOpPpPO3Hsl METAJIOB

MPUMEHSTh OCHOBHBIE OIMEPAIMH MBICTUTEIHHON IEATEIHbHOCTH — aHAN3 U
CHHTE3, CpaBHEHHUE, 0000IIEHNEe, CUCTEMATH3AIINIO, BHISBICHHE TPUINHHO-
CIIEICTBEHHBIX CBSI3€H — JJII M3YYCHHsI CBOWCTB BEIIECTB U XUMHYECKHX
peaKkivii; eCTECTBEHHOHAyYHbIE METOABl TIO3HAHUS — HaOII0JeHUE,
HU3MEPEHHE, MOJCITMPOBAHNE, SKCIICPUMEHT (PeaJIbHBIA U MBICIICHHBIN )




Kon
1

1.1

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

IIpoBepsieMblii 3JIEMEHT COEPKAHUS
[TepBoHavanbHbIE XUMHUYECKHE TOHSATHS

[Ipenmer xumun. Poiab XUMUU B )KM3HU YEJIOBEKA. XUMHS B CUCTEME Hayk. Tena u
BelecTBa. Gu3nueckue CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEILIECTB

1.2

[TonsTe o mMerogax mo3HaHusi B xumMuM. YUuctele BemecTtBa U cMecd. CrocoObl
pasaeieHus: cMecel

1.3

1.4

1.5

1.6

1.7

2.1

2.2

23

ATOMEI 1 MOJICKYJIBL. Xumudeckue 3JeMeHTEL. CHUMBOJIEI XUMHUYCCKUX 3JISMECHTOB.
HpOCTBIe " CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’ICKyanHOC YUCHUC

XuMuueckas (bOpMy.]'Ia. BajeHTHOCTE aTOMOB XMMHYECKMX 3JJIEMEHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCHICCTB. OrtHocurensHasg aroMHas macca. OTHOCUTEIbHAS
MOJICKYJIAApHAasd Macca. MaccoBas 10 XUMHYECKOT'O JIEMEHTA B COCAMHEHUU

KonuuectBo BemectBa. Mosb. ModisspHas Macca. B3auMocCBsi3b KOJIMUECTBA, MACCHI
M 4YHCclia CTPYKTYPHBIX €IMHHMI] BemiecTBa. Pacuérel mo ¢opMmyrnam XUMHUYECKHX
COE€IMHEHUN

®u3NUecKue U XUMUYECKUE SIBJICHUs. XUMUYECKas peakuus U e€ Mpu3HaKu. 3aKOH
COXpaHEHHs MacCchl BeHIeCTB. XHMHYecKHe ypaBHeHHsA. Kiraccudukarms
XUMHUYECKHUX PeakKIuii (COeTUHEHMs], pa3JI0KEHUs, 3aMellleHus, OOMeHa)

XUMUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW IMOCYAOW, ¢ IpaBHJIAMHU
paboTrel B jabopatopur H npuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
o0opysoBaHWEM, W3yYeHHUE W ONHCAHWE (PUINYCCKUX CBOMCTB 00pa3ioB
HEOpPraHMYeCKUX BelIecTB, HaOrofeHue (U3MUecKuX (IUIaBJICeHHE BOCKA, TasHUE
JbJ1a, paCTHpPAHKE caxapa B CTYNKE, KUTICHHE ¥ KOHJCHCAIUS BOJIbI) U XUMHUYECKUX
(ropeHue cBeud, MPOKAIMBAHUE MEIAHON IPOBOJIOKH, B3aWMOJIEHiCTBHE Mena ¢
KHACIIOTON) SIBICHWH, HAONIONEHHE W ONHCAaHWE NPU3HAKOB IMPOTCKAHHS
XUMHUYECKHX peakuuil (pas3iokeHue caxapa, B3aUMOJEHCTBHE CEPHON KHCIOTHI C
xjopusomM Oapus, pasnoxenue ruapokcuna wmenu(ll) npu  HarpeBanuw,
B3auMoJieiicTBue jkene3a ¢ pactBopoMm coiau meau(Il), usyuenuwe cmocoGoB
paszeneHus cMeceil (C TNOMONIbIO MarHuTta, QWIBTPOBaHME, BbIIAPUBAHUE,
TUCTHIUISAIMS, XpoMmaTtorpadusi), TpOBEJEHHE OYHMCTKH TOBAapeHHON COJIH,
HaOJIOZICHWE W OIMCAHWE Pe3yJIbTATOB TPOBEICHHS OIBITA, HIUTIOCTPHPYIOLIETO
3aKOH COXpaHEHHUsl MacChl, CO3/IaHMe MoJesIel MOJIEKY (I1apOCTEeP KHEBBIX )

Baxwneiimue MMPEACTAaBUTCIN HCOPTraHNYUCCKHX BCIICCTB

Bo3nyx — cmecwh raso. CocrtaB Bo3ayxa. Kucmopong — 3ieMeHT M ImpocToe
BenlecTBo. HaxokleHue kuciopoga B mpupoae, (pusmyeckue U XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunpl. Ilpumenenue kucimopoga. CrnocoObl
MOJlydYeHHUsl KHUCIopoAa B Jaboparopud U MNpOMBIIIIEHHOCTH. Kpyrosopor
Kuciopoaa B npupoge. O30H — ammoTponHast MoAM(pUKAIMS KHCIOPoIa

TennoBoil A3ppexT XMMUUECKON peaklnuu, TEePMOXUMHUYECKHE YPABHEHUS, IK30- U
SHAOTEPMHUYECKHE peaKIuHu. TOMIuMBO: yrojb M MeTaH. 3arps3HEHHE BO3AyXa,
yCcUJICeHHE TapHUKOBOTO 3(dekra, pazpylieHne 030HOBOTO CI0s

Bomopon — snemeHT M mpoctoe BemiecTBo. HaxoxkaeHue Boaopona B IPUPOZE,
¢du3nuecKre 1 XMMUYECKUE CBOMCTBA, TPUMEHEHHUE, CIOCO0bI omydeHust. Kucnorsr u
conu
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MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHYECKUM YpaBHEHHSIM




2.5

®dusnueckue cBoricTBa BoAbl. Bona kak pacrBopurens. PactBopsl. Hacelennsie u
HEHACBILICHHBIE DPACTBOPBI. PacTBOpMMOCTH BemecTB B Boxe. MaccoBas [oiis
BElIECTBa B pacTBope. XUMHUUYECKUE CBoMcTBa BoAbl. OcHOBaHuA. Posib pacTBOpoB
B IIPUPOAE M B JKU3HU 4YesoBeka. KpyroBopoT Boxbl B IpHUpole. 3arpsA3HCHHE
IpUpoAHBIX BoA. OXpaHa ¥ 0YMCTKA IPUPOAHBIX BOA

2.6

2.7

2.8

2.9

Knaccudukanus Heopranmueckux coeauHenmit. Okcunbl. Kiaccudukanus
OKCHJIOB:  cosieoOpasytomue  (OCHOBHBIC,  KHCJIOTHBIE, aM(pOTEpHBIE) U
HeconeoOpasyrone. Homenknatypa okcugoB. Duszndeckue © XUMHUYECKHE
cBoiicTBa okcuoB. [loyueHne okcuaoB

OcHoBanus. Knaccudukanusi ocHOBaHMM: IIEIOYM U HEPACTBOPHMBIE OCHOBAHMSL.
Homenkiarypa ocHoBaHuil. PU3MYECKHE M XMUMUYECKHE CBOWCTBA OCHOBAHUM.
[TonydyeHnne ocHOBaHMI

Kucnorel. Knaccudukamus xkucinor. Homenknarypa kucinor. Puzuveckue u
XMMHYECKHE CBOMCTBa KHCIOT. Psan aktuBHoctn wmetamioB H.H. bekerosa.
[Toyyenue Kkucimot

Comu. Howmenknartypa coneil. ®dusnmyeckne M XUMHUYECKHE CBOWCTBA COJIECH.
IToyyenue conen

2.10

2.11

3.1

I'eneTnyeckas cBs3b MCXKAY KilaCCaMU HCOPTaHUYICCKHUX COCJIMHEHU I

XUMHUYECKUH SKCIIEPUMEHT: KAYECTBEHHOE ONPEEICHUE CONEePKAHUS KUCIOPO/Ia B
BO3/yX€e, II0JlyueHue, cCoOMpaHue, paco3HaBaHUe U U3y4YE€HUE CBOMCTB KUCIOpPO/a,
HaOII0/IEHUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJOM U YCIOBHSI BOSHUKHOBEHHUS
U IpeKpalleHusi ropeHus (moxapa), O3HAKOMIIEHHE C 00pa3llaMH OKCHJIOB U
OMKCAaHWE WX CBOWCTB, MOJyuyeHUE, COOMpaHUE, pAaclO3HABaHWE U U3YyYCHUE
CBOMCTB BOjIOpoJia (rOpeHHe), B3aumojencTBue Boaopona c¢ okcuaom memau(Il)
(BO3MOKHO MCIIOJIb30BaHME BMJEOMATepHalIOB), HAOMOZEHHE O00pa3lOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEAOBaHHE OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB C
pa3aMYHON pacTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C  ONPEACIEHHOU
MAacCOBOM J10JIell PaCTBOPEHHOTO BEUIECTBA, B3aMMOJCHCTBHE BOJBI C METAJJIaMHU
(HatpueM W KanplMeM) (BO3MOXHO  HCIOJb30BaHME  BHJIEOMATEpHAIIOB),
ONpe/iefieHue pacTBOPOB KHCIOT U IIEJNOYed C TOMOIIbI0 HHAUKATOPOB,
UCCieIoBaHME O00pa3loB HEOPraHMYECKMX BEUIECTB pa3IM4YHBIX  KJIACCOB,
Ha0JII0/IeHUEe M3MEHEHHUsI OKPAaCKM MHIMKAaTOPOB B PAacCTBOpPax KUCJIOT U ILEI0YEH,
u3ydeHue B3auMoaencTBus okcuaa meau(Il) ¢ pactBopom cepHOIl KUCIOTHI, KUCIOT
C METaJUIaMH, PEAKLUN HEHTpaJM3aluH, MOJy4YEHHE HEPACTBOPMMBIX OCHOBAHMIA,
BBITECHEHHE OJHOTO MeTaula JpyrMM W3  pacTBOpa COJM, pELICHHE
AKCIEPUMEHTAJbHBIX 3aJad 1o TeMme «BaxHelme Kiacchl HEOPraHUYECKUX
COCIMHEHUIN»

Ilepuoanueckuii 3akoH u [lepronnueckas cucteMa XUMHUYECKUX 31eMeHToB J[. 1.
MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBSI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE PEAKLIUU

[TepBble MOMBITKU KIacCU(PUKAIIMM XUMUYECKUX 3JIeMeHTOB. [loHATHE O rpymmax
CXOIHBIX 3JIEMEHTOB (ILIEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METaJlIbl, TaJOTeHbI,
UHEepTHBIE Ta3bl). OJEMEHTHl, KOTOpble O0O0pa3yloT aM(OTEepHbIE OKCHIBl U
TUAPOKCUIBI

3.2

Ilepuoanueckuii 3akoH. Ilepuoanueckas cucreMa XUMHYECKHUX dieMeHToB [[.H.
MenneneeBa. Kopotkonepuoanas u niuuHHOTepuoaHas dhopmbl [lepuomanueckoii
cucrembl xumuyeckux dsnemeHToB J[M. Menneneesa. Ilepuonsl u rpynmsl.
PU3NYECKUN CMBICT TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIBI JIEMEHTA

3.3

Ctpoenne aromoB. CoctaB atoMmHbIX siaep. M3orombl. DnekTponsl. CTtpoeHue




DJIGKTPOHHBIX ~ 00OJI0OUEeK aroMoB mTepBbIX 20 XMMHUYECKUX  DJIEMEHTOB
Ilepuoanueckoit cuctembl .M. MenpgeneeBa. XapakTepucTHKa XHUMHYECKOIO
AJIEMEHTA MO ero noyoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3.4

3.5

3aKOHOMEPHOCTH U3MEHEHHUS pajJdyca aTOMOB XHUMHYECKHUX  DJIEMEHTOB,
METAJIMYECKUX M HEMETAJUNTMYECKUX CBOMCTB IO rpyIaM MU nepuojam. 3HaueHue
[Tepuoanueckoro 3akoHa u Ileprognyueckoit cCUCTEMbl XUMHUECKUX AJIEMEHTOB ISt
pa3BUTHS HAyKH U npakTuku. .M. MenaeneeB — yu€Hbli U rpaxaaHuH

Xumuyeckasi cBsi3b. KoBaneHTHass  (mosissipHass W HENOJSpHAas)  CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBSA3b

3.6

3.7

Crenenp okucieHus. OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE peakuuu. IIponeccs
OKHCJICHHS U BOCCTaHOBJICHHs. OKHCIUTENIN U BOCCTAHOBUTEIN

XUMHUUYECKUH 3KCIIEPUMEHT: U3yUYeHHEe 00pa3lioB BEIECTB METAJUIOB U HEMETAJLIOB,
B3aUMOJICHCTBUE THUAPOKCHJIA LMHKA C pacTBOpaMU KHUCIOT U LIEJIOYEH,
IIPOBEJICHUE OIIBITOB, WJUTIOCTPUPYIOLINX IIPUMEPBI OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEaKlUil (TOpeHUe, peakliuu pa3yioKeHUs, COETUHEHMS])

9 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

BemectBo n xumundeckas peakuusi. [lopropenue

1.1

[Iepnognueckuii 3akoH. I[lepmoanueckas cucreMa XUMUYECKHUX 3iieMeHTOB J[.M.
MenneneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB
XUMUYECKHUX JIEMEHTOB IIEPBBIX TPEX MEPHUOJOB, KAINS, KAIBLMI U UX COCANHEHUN
B COOTBETCTBUH C IOJIOKEHUEM DJIEMEHTOB B Ileprnoanueckoi CUCTEME U CTPOCHUEM
MX aTOMOB

1.2

1.3

CrtpoeHue BellecTBa: BUbl XUMUYECKOW CBSI3U. TUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT THIIA KPUCTAUIMYECKOW pPEmIETKM W BUAA
XuMHUeckoi cBsi3u. Kiaccudukanus u HOMEHKIATypa HEOPraHMYEeCKHX BEIIECTB
(MexyHapoJHas U TpUBHAJIbHAs). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K
pa3IMUHBIM  KJIacCaM  HEOPraHWMYECKUX COCIMHEHMM, TE€HETHYecKass CBA3b
HEOPraHUYECKHUX BELIECTB

Knaccupukanus XuMu4ecKHX peakiuuil MO pa3iuyHbIM MpU3HAKaM (10 YHCIy U
COCTaBy YYaCTBYIOIIMX B pEaKLIMU BEIIECTB, IO TemioBoMy 3(dekry, 1o
M3MEHEHHUIO CTENEHEeW OKHCIEHMS] XUMHUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, IO
YYacTHIO KaTallu3aTopa). DK30- M SHIOTEPMUYECKHUE PEaKIMU, TePMOXUMHYECKUE
ypaBHeHUs. [IoHsATHE O CKOPOCTH XMMUYECKOUN pEeaKINu

1.4

1.5

1.6

[TonsiTue 00 0OpaTUMBIX U HEOOpaTHUMBIX XMMHUYECKUX peakiusax. [lonstue o
TOMOTE€HHBIX M TE€TEPOTE€HHBIX peakuusx. [[oHATHE O XMMHUYECKOM pPaBHOBECHHU.
@akTophl, BIMSIIOMIME HA CKOPOCTh XHMMHMUYECKON peakuuud U IOJOKEHHE
XMMHYECKOTO PABHOBECHUS

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU, YICKTPOHHBINA OaTaHC OKHCIUTEIBHO-
BOCCTAHOBUTENBbHOM  peakuuu.  COCTaBJIEHHME  YpPaBHEHUM  OKHCIUTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKIIUH C HCIIOIb30BAaHHEM METO/Ia DJIEKTPOHHOTO OanaHca

Teopust BIAEKTPOIUTUUECKONW JUCCOLMAIMU. OJIEKTPOJIUTHI M HEIJIEKTPOJIUTHI.
Katnonbl, aHnoHbl. MexaHW3M [OHCCOLMAIMHA BEIIECTB C PA3IWYHBIMA BHIAMU
xumudeckor cBsizu. CreneHb nucconmanuu. CunbHbIE W ciaOble AIEKTPOIHTHL.
Peakiun noHHOTO OOMEHa. YCJIOBHSI TMPOTEKAaHUS PEAKIMHA HMOHHOTO OOMEHa,




IIOJIHBIE M COKpalllEHHbIE HOHHBIE YypaBHEHUs peakuuil. CBoiicTBa KHUCIIOT,
OCHOBAHMH M COJIEH B CBETE MPEJICTABICHUIN 00 3JIEKTPOIUTUYECKON AUCCOMALNY.
KauectBennsle peakuuu Ha HOHBL. [IoHATHE O TMApOIIA3E CONen

1.7

2.1

2.2
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XUMUYECKUI 3KCIIEPUMEHT: O3HAKOMJIEHUE C MOJAEIISIMUA KPUCTAIIMYECKUX PELIETOK
HEOPraHMYECKUX BEIIECTB — METANIOB U HEMETAIJIOB (rpaduta u anmasza), CII0KHBIX
BEIIECTB (XJIOpPHA HATPHsI); MCCIEAOBAHUE 3aBHUCHMOCTH CKOPOCTH XHMHYECKOM
peaxkuu oT BO3/ICHCTBUS pa3IMYHbIX (bakTopoB; UCCIICZIOBAHNE
AIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoIecca JAUCCOLMAIMHM  KHCIIOT,
niesiouel U cosied (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPHANIOB); IPOBEICHHE
OTIBITOB, WJUTIOCTPUPYIONINX MPHU3HAKA MPOTEKAaHUs PEaKIUii HOHHOTO OOMEHa
(oOpa3oBanue ocalka, BBIJCIICHHE Ta3a, o0pa3oBaHWE BOJABI);  OIIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPHl  OKUCIHTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIUil
(ropeHue, peakuuu pas3loKEHUs, COCAMHEHHS); PacllO3HABaHWE HEOPraHUYECKHX
BEIICCTB C  IIOMONIIBI0  KAYEeCTBEHHBIX  pEakIWid Ha  HMOHBI,  PCEHICHHE
SKCIIEPUMEHTAIBHBIX 3a7a4

Hewmerannsl 1 X COeAMHEHUS

OO0mast xapakTepucTuKka rajgoreHoB. OcoOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTE€pHbIE
crerieHu okucieHus. CtpoeHue W (U3NYECKHE CBOMCTBAa TMPOCTBHIX BEIIECTB —
rajoreHoB. XHMHYECKHE CBOHCTBa Ha IpUMepe XJopa (B3aUMOJIEHCTBHE C
MeTaJlJlaMHM, HEeMeTaJulaMM, Iueio4yamu). XiopoBoaopos. ConsiHas —KHCIIOTa,
XMMHUYECKHE  CBOWCTBA, IOJlyueHHe, npuMeHeHue. JlefictBue xjopa u
XJIOPOBOJIOPO/Ia HA OPraHU3M YeJIOBEKa. BaxkHenme XJIOpUIabl U UX HAXO0XKJICHUE B
npupoze

OO6mas xapakrepuctika 31eMeHToB VIA-rpynmsl. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble CcTeneHu okucieHus. CTpoeHue M (puU3MUYECKHe CBOMCTBAa IMPOCTHIX
BEIIECTB — KHCIOpPOJa U cepbl. AJIJIOTPONHbIE MOAU(PUKALUK KHUCIOPOJa U CEPBHI.
Xummnueckue cBoicTBa cepbl. CepoBo0OpO, CTpoeHHUE, (hrU3NUECKre U XUMUYECKUe
cBoiicTBa. OKCH/IBI CEpbI KaK MPEICTaBUTENN KUCIOTHBIX OKcHJ0B. CepHas KUCIIoTa,
¢du3nyeckrue U XMMHUYECKHE CBOMCTBA (0OIIMe KaK MPeICTaBUTENs Kiacca KUCIOT U
cnenuduyeckre). XUMHUYECKUE PEAKIUH, JIeKAIIMEe B OCHOBE IPOMBIIIIEHHOTO
criocoba monydeHus: cepHod KucioTbl. I[Ipumenenue. Conu CcepHOW KHCIOTHI,
KayecTBEHHasl peakiusi Ha cyinb(aT-uoH. HaxoxaeHue ceppl U €€ COeIMHEHUN B
npupose. XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpelbl COCOUHEHMSIMH CEpBI
(KUCIIOTHBIE  JTOKIM, 3arpsi3HEHUE BO3AyXa M BOJOEMOB), CIOCOOBI  €ro
IPEIOTBPALICHUS

OOmrast xapakTepucTuka 371eMeHTOB VA-rpymnmnbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUs. A30T, pacpoCTpaHEHHE B MPUPOAE, PU3NUECKHE
U XUMHU4YecKue cBoicTBa. KpyroBopotT a3ora B npupojae. AMMHUAK, ero Gu3nuecKue 1
XUMHYECKHE CBOMCTBA, oJyueHue U npuMeHenune. Coaum aMMOHUS, UX (pu3ndeckue
U XMMHMUYECKHE CBOMCTBaA, NpuMeHeHHe. KauecTBeHHas peakuysi Ha HOHbl aMMOHHMSI.
A3OTHas KUCIIOTa, €€ TojyueHue, Gu3nueckue U XuMU4Yeckue cBoicTBa (o01iue Kak
NpeJCTaBUTENsl Kilacca KHUCIOT U cnenuduueckue). Mcmonb3oBaHue HUTPATOB U
coJiell aMMOHHUS B KayeCTBE MHMHEPAIbHBIX YAOOpEeHHH. XUMHUUECKOe 3arps3HeHHe
OKpYXarolled cpenbl COEAVNHEHMSIMHM a30Ta (KUCJIOTHBIE MJOXKAH, 3arpsA3HEHHE
BO3/yXa, MOYBBI U BOJIOEMOB)

2.4

®ochop, amnorponssle Moaudukanuu ¢ocdopa, GuU3MUECKHE U XUMHUYECKHE
coiictBa. Oxcun ¢ocdopa(V) u docdopnas kucinora, GU3NUECKUe U XUMHUYECKHUE
cBoiicTBa, mnoxyuyeHue. lcnonbzoBanue ¢dochaToB B KauecTBE MHMHEPAIbHBIX
yaoOpeHui




2.5

2.6

2.7

OO6mas xapakrepuctuka 31eMeHToB [VA-rpynmnsl. OcoOeHHOCTH CTPOSHHS aTOMOB,
XapaKTepHble CTEMEeHM OKHUCICHUS. YTIEpoA, aIOTPONHbIE MOAU(UKALUY,
pacrpocTpaHeHHe B MpHpoJe, PU3NUECKUE M XUMHYECKHUE CBOWCTBA. AJcopOuus.
Kpyrosopor yrnepoga B mpupoae. Okxcuusl yriepoga, HuX (usnueckue Hu
XMMHUYECKHE CBOICTBA, JICHCTBUE HA JKUBbIE OPraHU3MBbI, TIOJTYYECHHUE U IPUMEHEHHE.
Okojnoruyeckue MmpoOiaemMbl, CBsizaHHble ¢ okcugoM yraepoaa(lV); rumotesa
I00ATLHOTO TIOTEIJICHHUS KJIMMATa; MapHUKOBBIA d(PQeKT. YroibHas KUCIOTa U €€
comu, uX (U3NYECKHEe U XHUMUYECKHUE CBOMCTBA, IOJyYE€HUE W IPUMEHEHHE.
KavecTBennass peakius Ha kapOoHaT-uOHBI. lcmonb3oBaHue KapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM XO3SHCTBE

[lepBoHavanbHble MOHATUS OO0 OpPraHMYECKHUX BEIIECTBAX KaK O COEIUHEHHSIX
yraepoaa (MeTaH, 3TaH, STWIEH, aleTHIIEH, ATaHOJ, INIMLEPUH, YKCYCHas KHUCIIO0Ta).
Ux coctaB u xumudeckoe crpoeHue. [loHsTre o OMOIOrHYecKr BaKHBIX BELIECTBAX:
XKHUpax, Oenmkax, yriaeBoJax — M HMX pPOJHM B JKM3HM dYeJoBeKa. MaTepuanbHOe
€MHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COCIUHEHUN

KpemHuuii, ero ¢usnuyeckue U XMMHYECKHE CBOMCTBA, MOJIyY€HUE M IPUMEHEHUE.
Coenunenns kpemHus B npupoze. Oodue npencraBineHust 06 oxcune kpemuusi(IV)
U KpeMHHeBOM kuciore. CWIMKaThl, UX HCIOJIb30BaHHE B OBITY, MEAULUHE,
IIPOMBILIUIEHHOCTH. BaKHeWIne CTpOUTENbHBIE MaTepHalbl: KEepaMHKa, CTEKIIO,
HeMeHT, OeToH, kene300eroH. [IpoOiembl  6€30MacHOTO  HMCIONB30BAHUS
CTPOMTENBHBIX MAaTEPHAJIOB B TIOBCEAHEBHOM KU3HU

2.8

3.1

XVUMHUYECKUH IKCIEPUMEHT: U3y4eHHE 00pa3lioB HEOPraHUUYECKUX BEILIECTB, CBOMCTB
COJISTHOM KHCIIOTBI; IpPOBEIEHHE KadeCTBEHHBIX pPEaKUUHd Ha XJIOPHUI-UOHBI U
HaOJIOICHNE TPU3HAKOB WX MPOTEKAHUS; ONBITHI, OTpaXKarolue (GU3UUECKUE H
XMMHUYECKHE CBOMCTBAa TajJOr€HOB M MX COEAMHEHHUH (BO3MOYKHO HCIOJIb30BAHUE
BUJICOMATEpHAIOB); O3HAKOMJIEHHE C oOpa3laMu XJIOpPHAOB (TaJIOT€HU]IOB);
O3HaKOMJIEHHE C 00pa3liaMH cepbl U €€ COeIMHEHHUSIMU (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB); HAOIIOJIEHUE TIpoliecca OOyIrJIMBaHUs caxapa TMOJa JEeHCTBHEM
KOHIICHTPUPOBAHHOW  CEpPHOM  KMCIOTBI; M3YYEHHE XUMHUYECKHUX  CBOMCTB
pa30aBiIeHHON CEpHOW KHUCIIOTHI, MPOBEIEHNE KaueCTBEHHOM peakiuu Ha cyibdar-
MOH M HaOJII0JIeHHe NpU3HaKa e€ MPOTEKaHWs; O3HAKOMJICHHE C (PU3HMUYECKUMHU
cBoiictBamu aszora, (ochopa MW HUX COEOTUHEHUH (BO3MOXKHO HCIIOJIIb30BAHHE
BUJIEOMATEpHaJIOB), oOpa3lamMu a30THBIX U (HOCPOPHBIX yNOOpEeHUH; MOIydeHue,
coOupaHue, paclo3HaBaHWE M HU3YYEHHE CBOMCTB aMMHaKa; IPOBEICHUE
Ka4eCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (pocdaT-noH U W3ydeHUE MPU3HAKOB UX
NPOTEKaHMs, B3aUMOJEHCTBUE KOHIEHTPHUPOBAHHOM A30THOH KHCIOTBI C MEIbIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB); U3y4EHUE Mojiesne
KPUCTANIMYECKUX PEIETOK anMasa, Trpadura, ¢yuiepeHa; O3HAKOMIIEHHE C
MPOIIECCOM  aICOPOIMKM  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YyTIEM W
YCTPOMCTBOM MPOTHBOIa3a; IMOJIyueHHe, cOOMpaHue, paclo3HaBaHHE U H3Yy4YEHUE
CBOMCTB YIJIEKHCIIOTO ra3a; MPOBEJIEHUE KAuyeCTBEHHBIX PEakinil Ha KapOoHaT- U
CHJIMKAaT-UOHBl M HW3y4YEHHE [PHU3HAKOB UX MPOTEKaHMSA; O3HAKOMIIGHHE C
NPOAYKIIUEH CHIMKATHOW MPOMBIIIICHHOCTH; PEIICHHE YKCIIEPUMEHTAIBHBIX 3a/1a4
1o Teme «BakHeillue HeMeTauIbl U UX COSTMHEHUS

MerTasuibl ¥ UX COeAMHEHUS

OOmrast xapakTepUCTHKA XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHMM HX
nosioxkenus B Ileprnoanueckont cucreMe xumnueckux anemeHToB J[.J. Menneneesa

U cTpoeHHs atoMoB. CTpoeHHe MeTauloB. MeTaunueckas CBSA3b U METAJIIMYECKas
KpUCTAJIIMYECKAsl peIIETKA. DIEKTPOXUMHUUECKUN Psii HAIIPsHDKEHUH METalJIOB



3.2

3.3

Ousnueckue M XUMHUYECKHE CBoWcTBa MeTaiioB. OOmmue crnocoObl IMOydeHUs
MmeTauioB. [loHATHE O KOpPpO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3AIIUTBI UX OT
koppo3uu. CriaBbl (CTajb, YyryH, TIOPATIOMUHHUNA, OpOH3a) MU MX NPUMEHEHHE B
OBITY ¥ IPOMBILIIEHHOCTH

[[lenouynsle Mertamasl: mojoxkeHue B Ilepuoguueckoit cuctemMe XHUMHYECKUX
anementoB JI.M. MenzeneeBa; CTpOCHHME HX aTOMOB; HAXOXKJICHHE B IIPUPOJE.
Ouznyeckue U XUMHUYECKUE CBOICTBa (Ha mpumepe HaTpus U Kanus). OKCUIBI U
TUAPOKCHUABI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie ISJIOYHBIX METAJIJIOB U UX COGHI/IHGHI/Iﬁ

3.4

[[{esrouHO3eMENBbHBIE METAUIBI MAarHUM M KaJbLMi: 1oJokeHue B [lepuoanueckoi
cucrteMe XxuMHueckux oaneMmeHTtoB J[.M. MenneneeBa; cTpoeHMe HX aTOMOB;
HaxoxJeHue B npupone. GU3ndecKkue U XUMUYECKHE CBOMCTBA MarHus U KaJbLIUS.
Baxuelimue coeauHeHus Kaiablus (OKCUA, THUAPOKCHI, coiu). XKECTKOCTh BOABI U
CIOCOOBI €€ yCTpaHeHUs

3.5

AmomuHuii: nonoxkenue B Ilepuomuueckoil cucteme xumuueckux snemeHtoB [I.U.
MenieneeBa; CTpoeHHE aToMa; HaXOKICHUE B Ipupoae. Pusndeckue U XUMUYECKUE
CBOMCTBA alfOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHJIA U TUAPOKCHIA AITFOMUHUS

3.6

Kene3o: nonoxenue B Ilepronnueckoil cucremMe XUMUYECKUX 3yemeHToB /J[.U.
MeH/ienieeBa; CTpOCHUE aTOMa; Hax0XIeHHE B mpupoe. Ou3nueckue 1 XUMHUYECKHIE
cBoiictBa kene3a. Okcunbl, ruapokcuabl u conu xeneza(ll) m sxeneza(Ill), mx
COCTaB, CBOMCTBA U IIOJIyYCHHUE

3.7

4.1

4.2

XVWMUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3llaMi METaJIOB U CILIaBOB, UX
(bHU3HYECKUMHU CBOMCTBAMH; U3YYCHHE PE3YJIbTAaTOB KOPPO3UH METAIOB (BO3MOXKHO
UCIIOJIb30BAHUE BHJICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS  OKCHIA
KaJIbllUsl M HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BHICOMATCPHUAJIOB);
WCCJICIOBAaHNE CBOKMCTB >KECTKOW BOJBI; TpOIecca TOPCHHsS JKejie3a B KUCIOPOIC
(BOBMOXKHO  HCIOJNB30BAHME  BHAEOMATEPUANIOB);  MPHU3HAKOB  MPOTEKAHUs
KAueCTBCHHBIX PEaKIMii Ha MOHBI (MarHus, KaJbIl¥s, aJlOMUHUS, [IUHKa, xkenme3a(ll)
u skeneza(lll), memu(Il); HaOmoneHWe W oOmMUCaHWE MPOLIECCOB OKPAIIMBAHUS
IUTAMCHH WOHAMHW HATpUs, KaJdd © KalblHusd (BO3MOXHO HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB); UCCIE0BaHNE aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS H
THJIPOKCUIA IIUHKA; PElICHHE JKCICPUMEHTAIBHBIX 3a/1ad 1Mo TeMe «Baxueime
METaJUTbl U UX COSTUHEHUS

XUMHUS U OKpYXKarolias cpenia

HoBrie MmaTtepuansl U TexHONIOTUU. BeliecTBa 1 MaTepuasbl B MOBCEAHEBHON KU3HH

YeIoBeKa. XUMHUSI U 300pPOBEE. be3omacHoe nConIL30BaHUE BEIECTB M XUMHUUECKUX
peaKL[I/Iﬁ B 6HTy. HepBaﬂ oMoIb IMpU XUMHUYCCKUX 0XKOTI'aX U OTPABJICHUAX

OCHOBBI DKOJIOTUYECKOM TI'PaMOTHOCTU. XUMHUYECKOE 3arps3HEHHME OKpYXKarolleu
cpeasl ITJIK. Ponp xumum B pemieHun 3kojorudeckux mpobaem. Ilpuponnbie
UCTOYHUKU YIJIEBOJOPOJOB (yroib, NPUPOAHBIA Tra3, He(PTh), MPOAYKTHI HX
nepepaboTKU, UX POJIb B OBITY U IPOMBIIUIEHHOCTH
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XUMHUECKUH SKCIEPUMEHT: HU3ydeHHE OO0pa3lloB MaTepHalioB (CTEKJIO, CILIaBbI
METAJIJIOB, MOJIMMEPHbIE MaTepUAIIbI)



IPOBEPSIEMBIE HA OI'D ITIO XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

Kon IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pe3yJbTaTaM 0a30BOr0
NMPOBEPAEMOr0  YPOBHSI OCBOECHHUSI OCHOBHOI1 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOTO
TpedoBaHus o0mero oopaszosanus Ha ocHoBe PI'OC

1 IIpencraBnenue:

O TI03HABAaEMOCTH SIBICHUN NOPUPONbI, TMOHUMaHUE OOBEKTUBHOM
3HAYUMOCTH OCHOB XHMHUYECKOW HAayKh Kak OOJacTH COBPEMEHHOTO

1.1 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIed KyJbTYyphl M IPAKTHYECKOH
JeSTEIbHOCTH YEIOBEKA B YCIOBHIX COBPEMEHHOTO OOIIECTBA; TOHUMaHUE
MeCTa XUMUU CPEH IPYTHUX eCTECTBEHHBIX HAYK

0 HAYYHBIX MCETOJAX IIO3HAHHA, B TOM YHCIC OSKCICPUMCHTAJIBHBIX U
TCOPCTUYCCKUX METOAAX UCCICAOBAHNA BCIICCTB U U3YUYCHHUA XUMHUUYCCKUX
peaKHHﬁ; YMCEHHUC HCIIOJIB30BaTb MOIACIU IJIsA 00BsACHEHUS CTPOCHUA
ATOMOB M MOJICKYIJI

1.2

o chepax mpodeccHOHAIEHON NEATEIHHOCTH, CBSI3aHHBIX C XUMHUCH U
COBPEMCHHBIMH  TEXHOJOTMSMH, OCHOBAaHHBIMH Ha  JIOCTHIKCHHSX
XUMHUYECKOUI HAayKH, 4TO IIO3BOJIUT O6yanOHIHMC$[ paccMaTpuBaTb XUMHIO
Kak chepy cBoeit Oymyiiell mpopecCHOHATBHON JEATEIBHOCTH U CIENATh
OCO3HAHHBIN BHIOOP XMMHHU KakK MPO(UIBHOTO MPEeAMETa MPH Iepexoie Ha
YPOBEHb CPEIAHEro 00I1Iero 00pa3oBaHusI

1.3

Bnaaenue cucremMoll XMMHUYECKHUX 3HAHHUM U YMCHHEC NIPUMCHATL CUCTCMY
XHUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!

BOKHEHIINE XUMUUECKUE TTOHITUS: XUMHUYECKUI JIEMEHT, aTOM, MOJIEKYyJIa,
BELIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OAHOPOJHAS U HEOJHOPOIHAS
CMECh, OTHOCUTEJIbHBIE aTOMHAasi M MOJEKYJIIpHAs MaccChl, KOJUYECTBO
BEIIECTBA, MOIIb, MOJIApHAs Macca, MOJSIPHBIA OOBEM, OKCHA, KHCIOTa,
OCHOBaHUE, COJNb (CpeIHsis), XUMHUUYECKasl PEaKlus, PEaKluud COCIUHEHUS,
peakiy Pa3loKEHHs], PEeaKlMu 3aMelleHHs], PeaKlui OOMEHa, TEeIIOBOH
a¢hdexT peakiuu, 5K30- U DHIOTEPMUUYECKUE PEAKIIUU, PACTBOP, MaccoBas
JIOJIsl XUMHUYECKOTO 3JIEMEHTA B COEUHEHUH, MAacCOBasi J10Jisl M MPOLIEHTHAS
KOHIICHTpALlMsI BEUIECTBA B PACTBOpE, SAPO aTOMA, AJIEKTPOHHBIA CIION

2.1 aToMa, aroMHasi oOpOuTaab, paauyC aroma, BaJEHTHOCTh, CTEIMEHb
OKHUCJICHUS, XMUMHUYECKasl CBS3b, JJIEKTPOOTPHUIATENILHOCTh, MOJIIpHAs |
HEMOJIIpHAsT KOBAJIEHTHAs CBsI3b, MOHHAS CBS3b, METAJUIMYECKas CBS3b,
KpUCTAJNIMYecKass  pemiérka  (aToMHas,  HWOHHAs,  METaJuIn4decKas,
MOJICKYJISIDHAsI), WOH, KaTHOH, AHWOH, OJJICKTPOJIUT U HEDJIEKTPOJIHT,
JNEKTPOIUTHYECKAss  AWCCOIMAIUS,  PEaKIMu  HOHHOrO  OOMEHa,
OKHCIIMTENHHO-BOCCTAHOBUTEILHEIC peaxIuu, OKUCIIUTEh i
BOCCTaHOBUTENb, OKUCICHUE U BOCCTAHOBIIEHUE, SJIEKTPOJIN3, XUMUYECKOE
paBHOBECHE, OOpaTUMbIE U HEOOPATUMBIE PEAKIIUU, CKOPOCTh XUMHUYECKOU
peakuuu, katanuzarop, ITJIK, koppo3usi MeTasioB, CIIaBbI

OCHOBOIIOJAralIIie 3aKOHbl XMMHH: 3aKOH COXPAaHEHHMS MaccChl,
2.2 nepuoanueckui 3akoH .M. MeHneneeBa, 3aKOH NOCTOSIHCTBA COCTaBa,
3aK0H ABOTaJIpo

2.3 TEOpUHU XUMUH: ATOMHO-MOJIEKYJISIPHAS Teopus, TEOpHUst




BHGKTpOHHTH‘{eCKOﬁ JUCCOIIHM a1

BrnageHue oCHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOLLIEH :

3.1

YMEHME IPaBUIBHO UCIOJIb30BaTh M3YUYEHHbIE BELIECTBA U MaTepHaibl (B
TOM YHCJI€ MHHEpaJIbHbIE YIOOPEHMsS, METAIbl U CIUIaBbl, HPOAYKTHI
nepepadoTKU MPUPOIHBIX UCTOYHUKOB YIIIEBOJOPOIOB (YTIJIsl, TPUPOIHOTO
ra3a, He)T) B OBITY, CEJIbCKOM XO3sIIICTBE, Ha MMPOU3BOJICTBE U TOHUMaHUE
3HA4YEeHUsl KHUPOB, OEIKOB, YIJICBOAOB IJIi OpraHU3Ma YEIOBEKAa; yMEHHUE
MIPOTHO3UPOBATH BIMUSHUE BEIIECTB U XMMHUYECKUX MPOIECCOB HA OPTaHU3M
YeJI0BEKA U OKPY KAIOILYI0 IPUPOJIHYIO CPENY

3.2

3.3
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YyMEHUE UHTErPUPOBATh XHUMHUYECKHME 3HAHUS CO 3HAHUSAMHU JAPYrHX
y4eOHBIX IPEIMETOB

HaJIM4Yue OIbITa paboThl C Pa3IMYHBIMH HWCTOYHUKAMU HHGOpPMAIUU I10
XUMUM  (Hay4dHassT W  HAy4yHO-NIONYJIsIpHAs  JIUTepaTypa, CIOBapH,
CIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMEeHHE OOBEKTHBHO OIICHMBAaTh WH(POPMAIMIO O BEHIECTBAX, WX

MMPpEBpalICHUAX U MPAKTUICCKOM IIPUMCHCHHUHN U YMCHUC UCIIOJIB30BATH eé
AJIg pCIICHU A y‘-I€6HO-H03HaBaT€JIBHI>IX 3aaad

7.1

Bianenue ocHoBaMM TMOHSTHUHHOTO ammapara ¥ CHUMBOJIMYECKOTO SI3bIKa
XUMHH JIJIS1 COCTaBJiIeHUs] (POPMYT HEOPraHWYECKUX BEIIECTB, YpaBHEHUI
XUMUYECKUX peakiunii; ocHoBaMu xumuueckoi HomeHkIaTypsl (IUPAC u
TPUBHAIILHOM)

VYMmeHue OOBICHATH CBS3b MOJOXKEHHUA aieMeHTa B Ilepumonuueckoii
CUCTEME C YHCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XMMHMUYECKUX
JIEMEHTOB (CocTaB M 3apsil  sijpa, o0Ilee YHUCIO 3IIEKTPOHOB),
pacnpesieieHueM 3JEKTPOHOB 110 DJHEPreTUYECKHMM YpPOBHSM aTOMOB
IIEPBBIX TPEX MEPUOJOB, KAJIUS U KaJIbLIHS

IIpencraBieHre O NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
2JIEMEHTOB (paAMyCc aToMa, J3JIEKTPOOTPULIATENbHOCTh), MPOCTHIX U
CJIOKHBIX BEILECTB OT IOJIOKEHUS IEMEHTOB B Ileprogudeckoit cucreme
(B ManpIX mepuojiax M TJIABHBIX MOJATrPYyNNax) U AJIEKTPOHHOIO CTPOECHHS
aToMa

YMmeHue Ki1accupuIupoBaTh:

XUMHUYECKHUE AJIEMEHTBI

7.2

HCOPTraHNYCCKUC BCUICCTBA

7.3

XUMHUYCCKUEC pCaKInn

YMeHue onpenesnsrh:

8.1

BAJICHTHOCTD U CTCIICHDb OKHUCJIICHHUA XUMUYCCKHX DJIEMCHTOB, 3apsad HOHA

8.2

BUJ XHMHYECKON CBSI3M M THII KpHCT&J’IJ’IH‘-IGCKOfI CTPYKTYpBI B
COCANHCHUAX

8.3

XapaKTep Cpebl B BOJHBIX PACTBOPaX BEMIECTB (KUCIOT, OCHOBAHH)

8.4

OKHCIIHUTEIIb 1 BOCCTAHOBUTCIIb

YMeHue xapakTepus3oBath (pU3NUECKUE U XUMUYECKHE CBOMCTBRA:

9.1

MPOCTHIX BEIIECTB (KUCIOPO, O30H, BOJAOPOA, rpaduT, anmas, KpEeMHHH,
a3oT, (ocdop, cepa, xjop, HATPUH, KA, MATHUN, KaJIbIHi, aTIOMUHUH,
KEJE30)

9.2

CJIOKHBIX BCHIECCTB, B TOM YHCJIIC MX BOAHBIX PacCTBOPOB (BOHa, aMMHaKk,
XJIOPOBOJIOPOJI, CEPOBOJAOPOJ, OKCHJIBI M THIAPOKCHUIBI MeTamoB I[-IIA




9.3

rpyn, amomunus, meau (I1), nunka, sxenesa (II u II), okcuasl yriepona
(I m 1IV), kpemuaus (IV), azora u docdopa (III u V), cepsr (IV u VI),
CepHHCTasi, cepHasi, a30TUCTas, a3oTHas, QocdopHas, yroipHas,
KpEeMHHUEBasi KUCJI0Ta U X COJIH)

IIPOrHO3UPOBATDb U XAPAKTCPU30BATDH CBOMCTBaA BC€IICCTB B 3aBUCHUMOCTH OT
HX COCTaBa U CTPOCHHA, INMPUMCHCHUC BCHICCTB B 3aBUCHUMOCTH OT HUX
CBOI>'ICTB, BO3MOXHOCTb IIPOTCKAHUA XHUMHUYCCKUX HpeBpameHHﬁ B
PA3JIMYIHBIX YCIIOBUAX

10

10.1
10.2

10.3

10.4
11

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U MOHHBIE YPABHEHHUS PEAKLIU, B TOM
4ucCIe:

peakIuii HFOHHOTO OOMeHa
OKHCJTUTETbHO-BOCCTAHOBUTEIIbHBIX PEaKIIHil

WUIIOCTPUPYIOLUINX XUMHUYECKHE CBOMCTBA M3YyUEHHBIX KJIACCOB (TPYII)
HEOPraHUYECKHUX BEILLECTB

MOATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
YMeHue BBIYUCIATh (IPOBOAUTH PAcU&Thl):

OTHOCHUTCIIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAacCChl BEIIECTB, MAaCCOBYHO
JOJI0 XUMHYCCKOI'0 3JICMCHTAa B COCIMHCHHUHN

11.2

MAacCCOBYIO JOJIIO BEIICCTBA B paCTBOPC,

11.3
11.4

KOJIMYCCTBO BCIICCTBA U €TI0 MACCY, 00BEM ra3oB

II0 YPaBHEHUSAM XMMHMUYECKUX PEaKLUN U HaXOJUTh KOJIMYECTBO BEIECTBA,
00BEM U MacCy PeareHTOB MIIH MPOJYKTOB PEAKIHH

12

Bianenue (3HaHre OCHOB):

12.1

12.2

OCHOBHBIMH METOJIaMHd HAy4YHOTO TMO3HaHUs (HAONOJCHHE, H3MEpEHHE,
AKCIIEPUMEHT, MOJEIHPOBAHUE) MPH H3YyUYEHUH BEIIECTB U XUMHUUYECKUX
SIBJICHUH; yMeHHue c(opMyIHpoBaTh MPOOJIEMY U TPEIJIOXKUTH MYTH €€
peuieHus

6e3omacHoil paboThl ¢ XMMUYECKMMH BEIIECTBAMH, XUMUYECKOH 1MoCcya0i 1
71a00paTOPHBIM 000PYI0BAaHUEM

12.3

npaBujiaMu 0e30macHOr0 OOpalieHusi ¢ BEIECTBAMM, HCIOJIb3yEeMbIMHU B
MIOBCEJJHEBHON KM3HM, MpaBUJIaMH TOBEJCHUS B LENIAX COepeKeHHs
30POBbSl M OKpYXKaroLed IPUPOJHOM Cpenpl; ITOHMMaHHE Bpena
(omacHOCTH) BO3JEMCTBUS HA JKUBbIE OPTaHU3MBbl ONPEENEHHBIX BEILECTB,
CHO0CO00B YMEHbILIEHUS U MPEAOTBPAILIECHUS X BPEAHOIO BO3AEHCTBUS

13

Hanuuwne MPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA W OCYHICCTBJIICHUA
CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

M3y4YeHHE U OmucaHue (PU3MUYECKUX CBOWCTB BEIIECTB; O3HAKOMIIEHHE C
(GU3NYECKUMU W XMMUYECKUMHU SIBICHUSMH; OIBITHI, HIUTIOCTPHPYIOIIUE
MIPU3HAKU IPOTEKAHUSI XUMUYECKUX peakiui

13.2

H3yYEHHUE CIIOCOOOB pa3fecHHs CMecei

13.3

MIOJIy4CHHE KUCIIOPOAA U M3YYCHHE €r0 CBOMCTB; IOIY4YCHHE BOIOPOAA U
U3y4YEHUE €r0 CBOMCTB; IOJYyYEHHE YIJICKHUCIOIO ra3a U M3y4CHHE €ro
CBOMCTB; ITOJIy4YE€HNE aMMHaKa U U3y4EeHHE €T0 CBOMCTB

13.4

13.5

IIPUTOTOBJIEHUE  pPAaCTBOPOB C  ONPENENEHHOM  MacCOBOM  JoJIed
pPacTBOPEHHOIO BEIIECTBa

MPUMEHEHHE WHIUKATOPOB (JaKMyca, METWJIOpaHka U ¢eHodTanenHa)
IUIsL OTIpEJICJICHUS XapaKTepa CPpebl B paCTBOPAX KUCIOT U MIEJI0uei




UCCIIENOBAHUE UM OIIMCAHUE CBOMCTB HEOPraHMUYECKHUX BEILECTB PA3INYHBIX
KJIaCCOB; W3y4YEHHE B3aHUMOJCWUCTBUS KHCIOT C METaUIaMM, OKCHIaMHU
METAJIOB, PAacTBOPUMBIMU M HEPACTBOPUMBIMH OCHOBAaHMSIMHU, COJISIMU;
IIOJly4YeHHE HEePacTBOPUMBIX OCHOBAHMM; BBITECHEHHE OJHOI0 MeTajljia
IPpYrMM U3 pacTBOpa COJM; HCCIENOBaHME aM(OTEPHBIX CBOWCTB
I'MJIPOKCUI0B AJIFOMUHMSL U [IMHKA

13.6

peleHue JKCIePUMEHTAIbHBIX 3adad 1Mo TemaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTUHEHUN»; «DIEKTPOIUTHYECKAsT TUCCOIUAIUSY;
«Baxneine HeMeTaJlJIbl M UX COSIMHEHND»;, «BajkHeHIIe MeTajlIbl ¥ UX
COEIMHEHUSY

13.7

XUMHAYECKHE DKCICPUMCHTBI, WILTIOCTPUPYIOIINE MPU3HAKU TMPOTEKAHUS
peaKiuii HOHHOTO OOMEHa; KaYeCTBEHHBIC PEAKIIMY HA IPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX MOHBI: XJIOPUI-, OPOMHI-, HOAU-, CyTb(haT-, hocdar-,
KapOOHAT-, CWJIMKAT-aHUOHBI, THIPOKCUI-UOHBI, KATHOHBI aMMOHHUS,
MarHus, KaJbllusi, allfOMHHUS, kene3a (2+) um skeneza (3+), meau (2+),
IIUHKA

13.8

14 YMeHue:
MPEJCTaBIATh  pe3yibTaThl  dKCIepUMEHTa B  (opMe  BBIBOJOB,
14.1 JIOKa3aTelIbcTB, TpauKOB M TaOJMII W BBIABIATH AMIIMPUUYCCKUC
3aKOHOMEPHOCTHU

YCTaHABJIMBATh CBSI3M MEXIy pEaTbHO HAOIIOJACMbIMA XUMHUYECKUMHU
14.2 SBJICHUSIMU U TPOLECCAMU, NPOUCXOASIIMMH B MAaKpO- U MHUKPOMHPE,
OOBSICHATH IPUYUHBI MHOT000Pa3Hsl BELIECTB

HEPEYEHDb 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox  IIpoBepsieMblii 31€eMEeHT COAEpPKAHUSA
1 [TepBoHavyaJIbHBIE XUMUYECKUE TTOHATHS
1.1 | Yucteie BemecTBa 1 cMecu. CriocoObI pa3iesieHus CMece
12 ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3J1eMEHThl. CHMBOJBI XMUMHUYECKUX 3JIEMEHTOB.
IIpocTble U CIIOXKHBIE BELIECTBA.
13 Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3jeMeHTOB. CTeneHb
OKHUCJIEHUS
3akOH TIOCTOSIHCTBA  cocTraBa  BemiecTB. OTHOCUTENbHas  aToMHas — Macca.
1.4  OtHocurenbHas MoJIeKyJIsIpHas macca. MaccoBas J0Js XMMHYECKOIO JJIEMEHTAa B
COCIMHEHUH
15 KomnyectBo BemectBa. Monb. MomsipHas macca. MomsipHblii  00bEM  Ta3oB.
B3anMocBsI3b KOIM4eCTBa, MaCChl M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
1.6 @u3nuecKkue M XMMHUYECKHE SIBICHUS. XUMHUYECKas peakuus W e€ MpU3HAKU. 3aKOH
COXpaHEHUsI MacChl BEUIECTB. XUMUYECKHUE YPABHEHUS
2 Ilepnonnueckuit 3akoH u Ilepumonnueckas cucreMa XMUMHYECKUX diemeHToB J[.M.
MenaeneeBa. CTpoeHHE aTOMOB
[lepnonnueckuit 3akoH. Ilepmogmyeckas cucrema XuMHYeckux 3ieMeHToB JI.M.
2.1 | Menpeneesa. llepuoapl u rpynnel. PuU3NUECKUH CMBICT MOPSJKOBOTO HOMEpa,

HOMEPOB Mepro/ia U TPYMIIbI dJIeMEHTa




2.2

Crpoenne atomoB. CoctaB aTOMHBIX dnep. M3oronel. OnextpoHbl. CTpoeHue
JIEKTPOHHBIX 000JI04eK aTOMOB IepBbIX 20 XumMuueckux 31nemMeHToB Ilepuonuueckoit
cucremsl .. Menaeneesa
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3.1

3.2

3aKOHOMepHOCTI/I B HM3MCHCHHMH CBOMCTB XHMMHYCCKHX DJIEMEHTOB TNCPBLIX TpéX
IICPprUoao0s, Kajius, KaJdbO U (paz[I/cha aTOMOB, OJICKTPOOTPULIATCIIBHOCTH,
METATIMYCCKUX M HEMCTAJJIMYCCKUX CBOﬁCTB) n ux COGIII/IHCHI/Iﬁ B COOTBECTCTBHUU C
ITOJIOXKCHHUEM JJIEMCHTOB B HepHOﬂquCKOﬁ CUCTEMEC U CTPOCHUEM UX aTOMOB

CtpoeHue BelecTBa

Xumuyeckass  cBa3b.  KoBaneHTHas  (mojisipHass M HENOJSIpHAs)  CBS3b.
DIEeKTPOOTPULIATETLHOCTh XUMUYECKUX 3jieMeHTOB. MonHas cBa3b. Meramnnueckas
CBSI3b

Tunbl KpuCTAUIMUECKUX PEMIETOK (aTOMHAs, MOHHAs, METaJUTMYeCcKas), 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU M BUJ1a XUMHYECKOM CBSI3U

Baxneiinine MNpCACTAaBUTCIIM  HCOPIraHHYCCKHX  BCHICCTB. Hemertamner u ux
COeIMHCHHS. MeTamibl U UX COSIMHCHUS

4.1

4.2

Knaccupukanus W  HOMEHKIATypa HEOPraHWYECKUX COCIUHEHUH: OKCHJIOB
(coneoOpasyrolue: OCHOBHbBIE, KHUCIOTHBIE, amM(OTepHbIE) U HecoJieoOpa3yIollue;
OCHOBaHWH (IEN0YM U HEPACTBOPUMBIE OCHOBAHMS); KHCIOT (KHCIOPOJCOAEpIKAIIHE
1 OECKHUCIIOPOJIHBIC, OJJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJICH (CPEIHUX M KHCIIBIX )

®dusnueckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIOB: BOJIOPOJIA,
XJI0pa, KUCIIOPO/ia, cepbl, a30Ta, Gpocdopa, yriepoaa, KpeMHHsI

4.3

@u3nYecKue U XMMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB-METAIUIOB: JINTHS, HATPUS,
Kanus, Mar"ivss M Kajblus, QJIIOMHUHHA, Keje3a. OJICKTPOXUMHYECKHH Pl
HaIlpsDKEHNUN METaJUIOB

4.4

4.5

@dusnueckue W XHWMHYECKHE CBOWCTBA BOJOPOJHBIX COCIMHEHHWH HEMETaJIOB:
XJIOPOBOAOPO/IA, CEPOBOIOPO/IA, AMMHUAKA

duznyeckue U XMMHUYECKHUE CBOMCTBa oKkcuaoB HeMeTaiios: cepsl (IV, VI), azora(ll,
IV, V), dochopa(lll, V), yrnepoma(ll, 1V), kpemuus(IV). Ilomydyenue oxcumoB
HEMETaJJIOB

4.6

4.7

4.8

Xumnueckue cBoictBa okcuaoB: MeTauioB IA—IIIA rpynm, nunka, meau(Il) u sxeneza(1l,
III). I[ToryyeHne OKCUI0B METAJLIOB

XUMUYEeCKHE CBOICTBAa OCHOBaHMW M aMQpOTEPHBIX THUIPOKCHIOB (Ha MpHUMepe
THAPOKCHUJIOB aJTIOMUHMS, JKene3a, ITuHKa). [lomydyeHue ocHoBaHumii u aMdOTEepHBIX
TUAPOKCHUJIOB

OOme XMMHUYECKHE CBOWCTBA KHUCIOT: XJIOPOBOAOPOAHOM, CEpOBOJOPOIHOM,
CEpPHHUCTOM, CEpHOU, a30THOW, GochopHOM, KpeMHUEBOU, yroibHOU. Ocolbie
XUMHYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOW M a30THOM KucCIOT. [lomyuenue
KHUCJIOT

4.9

OO6mme XuMHUYECKHE CBOMCTBA cpeHux coJied. [lomyuenue coneit

4.10

[lonmyuyenue, cobupaHue, pacro3HaBaHUE BOJOPOAA, KHCIOPOJAa, AaMMHUAkKa,
YTJIIEKHUCIIOTrO ra3a B 1abopaTopuu

4.11
4.12

5.1

[lonyyenne ammuaka, CEpHOM W a30THOM KHCIOT B MpoMbIIUIeHHOCTH. OOmue
CIOCOOBI OTYYECHHUSI METAJIIOB

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HCOPTaHUYCCKUX COeIUHEHUI
XHUMHUYECKHE pCaKknnu

Knaccudukanus XUMHUYECKHX peaKIUil MO pa3iuyHbIM TMpPU3HAKAM: 10 YHUCIy |
COCTaBY YYacTBYIOIIUX B PEaKIMH BEUIECTB, IO TEIIOBOMY 3PQEKTy, 0 U3MEHEHUIO




CTENCHEW OKHUCICHUS XMMHUUECKUX DJICMEHTOB
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TernoBoit 3¢ ekt XUMUYEeCKOH peakiuy, TePMOXHMMHUYECKHE ypaBHEHHA. JK30- U
9HAOTEPMHUUYECKUE PEAKLMH. TEepPMOXUMHUYECKHE YPABHEHUS

OKUCIINTEIEHOBOCCTAHOBUTENbHBIE  peakuuu. OKUCINUTENIM U BOCCTAHOBUTEIM.
IIpoueccsl OKHUCJICHUSA u BOCCTaHOBJICHUS. ONEeKTPOHHBIN Oananc
OKHCIIUTEIbHOBOCCTAHOBUTEIILHON PEaKLIUU

Teopust snexTposnuTHuecKoid auccouuanuu. KaTHOHBI, aHUOHBL. OJIEKTPOJIUTHI U
HERNEKTPOINThL. CHIIbHBIE U c1a0ble 37eKTPOoIUThl. CTENeHb AUCCOLUAIIH

5.5

Peakiiun noHHoro oOMeHa. Y CIIOBUS MPOTEKAHHUS PEaKLUii HOHHOTO OOMEHa, TOJIHbIE
U COKpalI€HHbIC MOHHBIE YPABHEHHUS PEaKLUi

XuMHS ¥ OKpY’Karolas cpeaa

6.1

BemecrBa u marepuansl B IIOBCEJHEBHOM JKM3HM 4eIOBeKa. be3omnacHoe
HCIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakiuil B ysabopatopuu u ObiTy. IlepBas
IIOMOIIb ITPHU XUMHUYCCKUX OKOraX MU OTPABJIICHUAX

6.2

6.3

6.4

XUMUYECKOE 3arps3HEHHE OKpYKawolled cpenbl (KUCIOTHBIE J0XKAU, 3arpsi3HEHUE
IIOYBBI, BO3AyXa U BOJOEMOB), cIOCOObI ero mnpenorBpaiieHus IlpeaenbHas
nonyctumasi KoHueHtpanus Bemiects ([1/1K). Ponb XxumMun B pelieHnn 3K0JI0THYECKUX
npobiaem. YcuieHue napHUKoBoro 3gdexra, pa3pylieHne 030HOBOTO €05

IIpumenenue cepsl, a3ora, gocopa, yriepoaa, KpEeMHUS U UX COCAMHEHUH B OBITY,
MEIUIMHE, MPOMBIIIJIEHHOCTH M CEIbCKOM Xo3sicTBe. [IpuMeHeHue MeramioB u
CIIaBOB (CTaib, YyryH, AIOPATIOMUHUIM, OpOH3a) B OBITY M IMPOMBIIUIEHHOCTH HX
coenunenuil. [loHATHE O KOPPO3MH METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
KOPpO3H1H

[IpupoHble UCTOUHUKHU YIIIEBOAOPOAOB (Yroib, MPUPOJIHBIN a3, HE(TH), MPOIYKTHI
uX nepepadoTku (OE€H3UH), X POJIb B OBITY U IPOMBIIIIIEHHOCTH

6.5

[lepBoHavasbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHHUSX YIiiepoja
(MeTaH, 3TaH, ATWIEH, AllETWIEH, 3TaHOJ, IJMIIEPUH, YKCycHas kucnota). Ilonstue o
OMONIOTMYECKH BaKHBIX BEIIECTBAX: JKUpPaxX, OENKax, YriaeBoJaX — M UX POJH B JKU3HU
4eJoBeKa

PacuyéTer:

7.1

1o ¢hopMysaM XUMHYECKUX COSTUHEHUN

7.2

Macchl (MacCOBOM) JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKUM YPABHCHHAM



TouKA W POCTA
" [lepeyenbp oOOpyIOBaHUS, CPEACTB OOYYEHHMS M BOCIHMTAaHHUS LEHTpa

00pa30BaHMs €CTECTBEHHOHAYYHON U TEXHOJOTMYECKOW HanpaBiieHHOCTH «Touka pocTay.

HaumenoBanue 000pyaoBaHus:

e [ludpomas mabGoparopuss 10 xuMmMuu (ydeHmueckas) (OOecneynMBaeT  BBITOJTHECHUE
7a00paToOpHbIX pabOT MO XHWMHUHM HAa YpOKaXx B OCHOBHOM IIKOJE€ U MPOEKTHO -
HCCJIEI0BATENBbCKON IEATEIbHOCTH yUaluXCsl.

Kommnuexkranus:

1. becipoBOHOM MYJIBTUAATYHK IO XUMUHU C 3 -MsI BCTPOCHHBIMU JATYHMKAMU:

2. Jaruuk pH c¢ nuama3zonoMm wusmepeHuss He yxe uem or 0 mo 14 pH -/latumk
3JIEKTPONPOBOAUMOCTH C JIMara3oHamMu usmepenus He yxe yeM oT 0 no 200 mxCwm; ot 0
10 2000 MmxCwm; ot 0 1o 20000 MxCwm

3. JlaTunk TemnepaTypsl ¢ AMANa30HOM U3MEpeHus He yxke ueM ot -20 go +140C
4.01aeapHbIC JATYUKU: JJaTYMK ONTUYECKOM MIOTHOCTH 525 HM

- Akceccyapsol: Kabens USB coeaunuTenbHbIN

-3apsiaHoe ycTpoiictBo ¢ kabenem miniUSB -USB Anantep Bluetooth 4.1 LowEnergy

-Kpartkoe pykoBoaCTBO 1O AKCIUTyaTaluy HUPPOBOii 1a00paTopuu.
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