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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (ermepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPENoJaBaHusl yYeOHOTo mpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHA OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeIbHOE peaMETHOE CoJIep>KaHue,
MpelyCMaTpUBAECT pacHpeeICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE MO
pazzenaM M TeMaM IMporpaMMbl MO XUMHH, OMNPEACISACT KOJMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYCHHS XHUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOr0o Mpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolIuXCs, OMNpeaeNsseT BO3MOXKHOCTH IIpeaMera s
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBAaHUN K
pe3yJiibTataMm 00y4YeHUsI XUMUU Ha YPOBHE LIeJIed U3yYEHHUs PEAMETA U OCHOBHBIX
BHJIOB Y4eOHO-ITO3HABATEIILHOM JCATECIbHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWEe XHUMHH CIY>KHT OCHOBOW It (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyyJaroIierocs, ero MpeACTaBICHUM O MaTePUATBLHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAOT (POPMHUPYEMbIE XHMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU W 00 SBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUILIEBOM U IKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXXHOCTEM  JIJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
ITOBCEIHEBHOM KU3HH, TaK U B MPO(ECCUOHAIBHOM JICSITCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBACT OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia Ha €IMHCTBO MPUPOILI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUaIOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pPa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIIMITY
MTOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akoHa J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMmy, BBITIOJHSA (PYHKIUM OOBSCHEHUS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyUYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMWS B Hayke. V3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyX)alomuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yuyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amava y4eOHOTO mpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUN — BaKHEUINX (paKTOB, MMOHATHM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHU MHPOBO33PEHUYECKOIO0 XapaKTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHWU B YUYeOHO-TIO3HABATENbHOM U y4eOHO-HUCCIIEeI0BATEIbCKON
NESTEIIbHOCTH, OCBOEHMM IIPaBUJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYCHHE MPUOOPENTU TaKUE 11T, KaK:

— (OpMHUPOBAHHWE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHs] Ha CHCTEMaTH4YeCKOe MpUOOIIeHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM IO3HABATEIBLHOM JEeATEIbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOMIMM MOTHBALMI0 M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

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

— (¢opmupoBanue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHHA OOBICHATH W OIEHUBATH SIBJICHUS
OKpY>KaroIlIer0 MHUpa, WCIOJB3ysl 3HAHWUS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOsieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEeH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQWMISI W HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3yUYEHUST XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HAYK.
Tena wm BemecTBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (¢opmyna. BajaeHTHOCTP aTOMOB XMUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAas aToOMHas Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHast Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

Pu3NYECKUEe U XUMHUUYECKUE SBICHUS. XMUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUUYECKUX PEaKIUi (COeTUHEHMS, Pa3JI0KEHUS, 3aMEIICHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU H
npuémMamMu 0OpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKux CBOMCTB 00pa3sOB HEOPraHWYECKHX BEIIECTB, HAONIOACHUE
¢bu3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjoKeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (1) mpu HarpeBanuu, B3aumoieicTBre xene3a ¢ pactBopom cosd meau (II),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIUA, XpoMaTorpadusi, MPOBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXpaHEHUsI MAacChl, CO3/JaHHE MOJEJEH MOJIEKYJI
(IIapoCTEepKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BELIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT W mpocroe
BelecTBo. Haxoxnenue kucimopopa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucinopona. CrocoOsl



MOJIyYeHHUST KUCIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (deKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHne 030HOBOTO CIOSI.

Bopopon — anemeHT um mpocrtoe BemectBO. Haxoxxaenue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHCHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpPOJZI€ U B KU3HU 4YeloBeKka. KpyroBopot Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasywoiue (OCHOBHBIE, KHCJIOTHBbIC, aM(OTEepHbIE) U
HecosneoOpasyromme. Homenknatypa oxcujoB. duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

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

I'eHeTnueckas CBsA3b MEXKIY KJIAaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE CONCPKaHUs KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacro3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpPOJa, HAOJI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHMUSI W
MpEeKpalieHusl TOpeHHs (Mmoxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozeicTBre Bojoposa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3IlOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3yyeHue B3auMmopeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/lad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTUHEHUI».

IMepuoauueckuii 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCANTETbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAS  (POPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OUeK aToMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOJAM.

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

Xumudeckas CcBsa3b. KoBajieHTHast (TMOJIIpHAsT YW HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKcnepumenm:

H3yueHHE OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3aoKeHUsl, COCAMHEHUS).

Mexcnpeomemnnie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (M3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1bI, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

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

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnognueckuii 3axoH. [lepuoandeckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLU U HX
COCMHCHUNM B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3IuyHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsATHE 0 XMMHUYECKOM paBHOBecUU. DAKTOPBI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMii C  HKCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XxuMu4eckoil csizu. Crenens aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpall€HHbIE HMOHHBIC YypaBHEHHUs peakinuil. CBoOMCTBAa KHCIOT,
OCHOBaHMM W COJIGM B CBET€ TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOlEcCa JHUCCOIMALMU KHCIOT, IIEJIOYEed U  COJIeH
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MaTE€pUaNIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oO0Opa3oBaHUWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu pa3fioKEHUs, COSUHEHMS), pAcTiO3HABAHUE HEOPTraHUYECKUX
BCIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHue
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KHCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJy4YeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
Hax0XXJICHUE B MIPUPOJIC.

Oo6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTABUTENN KHCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W Chenu(puieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE IMPOMBIIUICHHOTO CIOCO0a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUcIOoThl. COMM CEpHON KUCIIOThI, KAUECTBEHHAs pEaKLIMs Ha



cynb(dar-uon. Haxoxmenue cepbl U €€ COCNUHEHHWA B TMPUPOJE. XUMHYECKOE
3arpsi3HEHHE OKPYIKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIU,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OOmmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MOMyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (QU3NUYEeCKUEe U XMUMHYECKUE
CBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAJIbHBIX
yA0OpeHuil. XuMUYeCcKoe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, HOuYBbl U BonoEMOB). docdop,
aJoTpornuele Monupukanuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonas3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAU(UKAIIUKA, PACHPOCTPAaHEHHE B MpUpoje, (U3MYECKHE U XUMHYECKHE
cBorcTtBa. Ancopouus. Kpyroopot yriepona B npupojae. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa rino6albHOrO TOTEIVICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3MUeCKue U XMMHUYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIECTBAX KaK O COSTUHEHUSX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThI WX mepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KMUpax, OeNkax, yrieBojax — U X
poJii B JKHM3HM 4YeJloBeKa. MarepualbHOE €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpencTtaBieHus o0
okcuae kpemHusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIOJb30BAHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAY€CTBEHHBIX PEAKIMH Ha XJIOPUJI-MOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOYKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Y4YEHHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHNE KAUeCTBEHHOW peaKIMK Ha CyJibdar-
WOH W HAOJIOJeHHWEe TNpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAO0OpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uOH U M3YUYECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICHICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUTMYECKUX pEIIETOK anMasza, Tpadura, ¢yuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTas3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3y4UCHUE
CBOMCTB YTJIEKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHbl W W3YYEHHE MPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBINIIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHUS

OO0mmast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxkeHus B llepmoamdeckor cucrteMe xuMmuueckux daemeHTtoB . N.
MenpneneeBa u cTpoeHus: aToMoB. CTpOEHHE MeETaUIOB. MeTtayundeckasl CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKUH  pAl
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
CrocOOBI TIONydeHUs MeTauioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, JIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHUX
sanementoB /. M. MeHaeneeBa, CTpOCHHME UX aTOMOB, HaXOXJICHUE B IMPUPOJE.
du3nuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl u



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

[[lenoyHo3emenbHbIE METAUIBI MarHMid W KalblMH: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxueilve coequHeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJltoMUHUN: TIoJ10’)keHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxXOoXAeHWE B mpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucteme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoEHHE aroma, HaxOXJIcHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI M conn xkenesa (11) u xemnesa
(IIT), nx cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UUYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOXKHO
WCIIOJb30BaHNE BHUJCOMATEpPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (III), mequ (I1), HaGrOAEHNE M OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBbHBIX 3a7a4 10 TeMe «Baxknenime
METAaJlJIbl U UX COCMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemecTtsa u Marepuasnbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBasi momoinb npu
XAMHYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas T0MyCTUMAast
KOHIIeHTpalus BemiecT, nainee — [1/1K). Pons xumMuu B penieHun SK0JIOrH4eCKux
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesricnpeomemmnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH W3yYeHHMH XUMHUHU B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIFOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

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

®duzuka: Marepusi, aToMm, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJyIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yA00peHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
[10JIE3HBIE UCKOIIAEMbI€, TOILJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIECTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYarOITUXCSl.

JInyHOCTHBIE ~ pe3yabTaThl  OTPAXalT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAllUM U
pacCIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpUOTHYECKOTr0 BOCTIUTAHMS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOTr0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHMS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHONIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3a]ay, BBIOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEAECHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUSI O BELIECTBE M XUMHUUYECKOW PEaKIINH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABIISIOLIME
OCHOBY I TIOHUMAHHS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEJIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIyYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKON KYJBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO U TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KH3HU, OCO3HAHWE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aTKOTOsl, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHud ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U pEabHOMN KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuii U Tpyda pa3InyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTam TpPYyAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VHIUBUYyJIbHOM TPAEKTOPUU MPOAOCHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEHON Mpo(eCCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATILHOM CpEIE;

6) K0JI0TUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3emile, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYECKOMY M TICUXMYECKOMY 370POBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, IS OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJIbLHON ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pPE3yJbTaTOB BBIIEISAIOT 3HAYMMBIC IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAYyYHble TMOHATUS (3aKOH, TEOpus,
IOPUHLIKII, TUIIOTE3a, PakT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JAPYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O ILIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (IT03HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPhIE 0OECIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSIMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUpPATh OCHOBAHUS U
KpUTEpUH JJISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JIenaTh BRIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TPOIECCE€ TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUu — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTepU30BaTh CYIIICCTBEHHbIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUHS B U3yUaEeMbIX MPOLIECCAX U SABICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIC
nocoOusi, pecypchl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4HbIE METOJbl M 3alpOChl MPU NOHUCKE U OTOOpE
uHPOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITTOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPO aKTUBHOTO HUCIIOJIb30BaHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUN U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4d HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHAJIM3UpoOBaTh B IIpolecce y4yeOHOH U
HCCJIEI0OBATENBCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC JeHCTBUS:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJle Juanora W (WUiu) JIUCKYCCHM) IIO
CyllecTBy  oOCyXJaeMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHS MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUI0
PE3yJbTAaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTO OIbITa,
nabopaTopHOi pabOThI O UCCIIEA0BAaHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOIro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesATeIbHOCTD, BBIOMpaTh Harbonee 3ppeKTUBHBIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe nmnpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 005S3aTEIbHOTO
collep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW obmactn  «XuMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0 HOBOIO  3HaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOydenus B 8 kjiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHYECKasi peakuus, KiacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 2h(EKT peakiunmu,
AIpO aTOMa, JIJIEKTPOHHBIA CJIOM aroma, aTOMHas OpOHUTalb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
MOHHAsl CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIMOJb30BAaTh XHWMHUYECKYI) CHUMBOJMKY Ui COCTaBJICHHUS (OpMYyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmyiaMm, BUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuzoBaTh TabMuuHyr ¢opmy Ilepromnyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepuomnueckas cucTteMa XuMmuYeckux diaemernToB J[. U.
MeHneneeBay € UHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(UIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YUCIY M COCTaBY YYACTBYIOUIMX B PEAKIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHI;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 Gdopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kilaccu(uKaiuio,
BBISIBJICHUE MPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUi, EeCTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICICHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0M U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYECHUI0O U COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEACIEHHON MaCCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH W KUCIIOT ¢ TTIOMOIIBIO WHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PEaKI[usi, XUMUIECKasi CBs3b, TEIUIOBOU ekt
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaau3aTop, XHMHUYECKOe paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJIICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeNeiabHO JOIMyCTUMas
koHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUSA MPU OMKMCAHUU BEIIECTB U UX MPEBPALICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBlieHUs (opMy
BEILIECTB ¥ YPABHEHNUI XUMHUYECKUX PEAKIIMIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJICHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKOU
PELIETKA KOHKPETHOI'O BELIECTBA;

packpsiBath cMbica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyto (popmy Ilepuoamdeckoil CUCTEMBbI XHMHUYECKUX DJIEMEHTOB:
pazinuath MOHATHUS «rjaBHas mnoiarpynmna (A-rpynmna)y U «mnodoouyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsa sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefieieHue HMX MO0 DJIGKTPOHHBIM CJO0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHECHUI B
npeaenax MaJblX NEPUOIOB M TIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, TMOJTBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEUN U COJICH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIICCTBAMU PA3JTMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o ¢dopMyIie
COCITMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBuUja  MOJb30BAHUA  XUMHYECKOW  MOCYyAOH H
7abopaTOpHBIM  00OpYy/JOBaHMEM, a TaKXKe IMpaBWia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYEHUI0O W COOMpaHHUIO
razo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIECKHUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonu-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMATHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koau4vecTBOo 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HU(POBDbIE)
n/n TeM MPOrpaMMBbl Bcero Kontpounuere Hpakrieciue oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Pa3znea 1. [lepBoHayaibHbIe XMMUYECKUE TOHATHS
Xumusa — BakHas 00J1aCcTh
L1 €CTCCTBO3HAHUS U 5 5 bubnunoreka LIOK
MPAKTUYECKOU JI€SITEIIbHOCTH https://m.edsoo.ru/7f41837¢
YyesIoBeKa
12 BemiecTBa u XumMuieckue 15 | bubnuoreka [{OK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pasjen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellECTB
)1 Bosnyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
00 okcmmax https://m.edsoo.ru/7f41837¢
59 Bonopoa. ITonstue o kucinorax 2 1 bubmmnoreka HOK
M COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsl. [lonsitue 06 5 | | bubnmnorexa [JOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChl 1 ) 1 bubnuoreka [{OK

HCOPTaHUYCCKUX COE€IUHECHUI

https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumunueckasi cBsi3b. OKHCIAUTEIbHO-BOCCTAHOBHTEIbHbIE PeaKIuH




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMUYECKUX 3jieMeHTOoB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHUYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaciny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

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

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

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

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




9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jaeioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThbI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKIuu
11 [ToBTOpEHME U yIITyOJICHHE 3HAHUT 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3/IesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaximi https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 2 | 1 bubnnorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
)1 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuorexa [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
) py - eP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mras XxapakTeprucTUKa XUMHYECKUX
23 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 bubmmorexa [TOK
) Py ' ’ p https://m.edsoo.ru/7f41a636
COEITMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.4 sneMeHToB [VA-rpynmsl. Yriaepoa u 8 1 2 bubmmorexa [IOK
’ . py ) post https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTaJJILI M X COEIUHEHU ST

bubnunoreka LIOK
3.1 06 7| 4
HIE CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
3.2 Baxuelinime MeTamibl 1 UX COSTUHEHUS 16 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemectBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnnorexa [IOK
' HI p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 buGnuorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsbl

| [Ipeamer xumun. Posb XUMUU B KU3HU | bubmuorexa [JOK
yeJioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c

2 [TonsiTHe 0 METOAAX MO3HAHKS B XUMHH 1 bubmorexa HOK

A https://m.edsoo.ruw/f0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuiia

3 paboThI B 1a00paTOPUU U TIPUEMBI 1 bubnuorexa [JOK
oOparieHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 YucTteie BemecTBa U cMech. CIocoObl | bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [TOK

s . PUMED https://m.edsoo.ru/ff0d28c8
OYUCTKY MOBapEHHOM COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBI H MOJCKyIIH https://m.edsoo.ru/ff0d2a6¢c

7 XUMUYECKHUE DIIEMEHThI. 3HAKU | bu6mmoreka [IOK
(CUMBOJIBI) XUMHUYECKUX PJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U ClOKHBIE BELIECTBA 1 bubmmorexa [OK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 Buommorexa LOK

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

10 Xumunueckas Gopmyiia. BaneHTHOCTD
opy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 107151 XUMHAYECKOTO bubmuorexa [JOK
3JIECMEHTA B COCAUHECHUN https://m.edsoo.ru/ff0d350c¢
13 KonuuectBo Bemiectra. MoJib. bubnuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XUMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciioBHs IPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnunoreka [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brluucnenust koamuecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSM XUMUYECKUX bubmmorexa [OK
H . P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmst XuMuueckux peakimi
18 (coenrHEHMUSI, PA3IOKEHHS bubmmorexa [OK
A - P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneucT. O6o0eHue u Brommorexa LHOK
H AHCT Hj https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel mo reme bubmuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
o1 Bo3nyx — cmecs razos. Cocras bubnnoreka [JOK

Bo3ayxa. Kucinopoa — aneMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

bubmuorexa [JOK

22
KACIOPOJA (peaKiLii OKUCICHHS, https://m.edsoo.ru/f0d4614
ropenue). [lonsTue 06 okcumgax
CriocoOsI MOTy4eHHST KHCIIOPO/ia B
23 nabopaTopun ¥ MPOMBIIIIICHHOCTH bubmmorexa [IOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoit 3¢ ekt xumMuaeckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPABHEHHUH, IK30- U https://m.edsoo.ru/ff0d4790
IHJAOTEPMHUCCKUX PEAKIIUIX
TomnuBo (HedTh, yroiab U MeTaH).
25 3arpsi3sHEHUE BO3lyXa, CIIOCOOBI €r0 bubmmorexa [TOK
P yxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILCHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «ITony4yenue u coOupaHue KHCIOpoaa bubmmorexa LOK
y . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHHUE €ro CBOMCTB)
7 Bonmopon — anemeHT u npocToe bubnnoreka [JOK
BelecTso. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)% du3nyecKre 1 XMMUYECKHUe CBOMCTBA bubmuorexa [JOK
Bostopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 ITo € 0 KMCJIOTax " CO
TUTTHE © KHCHOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHust BOAOPOa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padora Ne 4 mo Teme
P P bu6mmoreka [IOK
31 «Ilomyuenue u cobupanue BoJ10poJa,

HU3YYCHUC CTO CBOICTB)

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




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brranciienus o0bEMa, KoJMuecTBa
33 BEIIIECTBA ra3a I10 €ro M3BECTHOM bubmoreia HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruncienust 00bEMOB ra3oB 110
34 ABHEHMIO PEaKIM1 HA OCHOBE 3aKOHA bubmorexa HOK
ypap P ! https:/m.edsoo.rw/f0d5708
00BEMHBIX OTHOILICHHI T'a30B
DOu3nvecKue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
35
BOJBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstae 06 bubnnoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59¢2
Bopna xak pactBoputens. HacbieHHbie
37 1 HEHACBIIICHHBIC pacTBOPLI. MaccoBas bubmorexa [JOK
n pavrBopEL- https://m.edsoo.ru/f0d5b40
JIOJISL BEIIIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme
18 «ITpuroroBiieHrEe pacCTBOPOB C bubnuorexa [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiacCupUKaLUs, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHue u XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa [TOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cOCTaB, KJIacCH(pUKAIIHS, bu6mmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnnoreka [HOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKJaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue u XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocoérfl) ot ‘-I)GHI/IH XHMHquKHe bubmmorexa [TOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
43 I'eneTnyeckas cBA3b MEXKAY Kilaccamu bubnnorexa [HOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0600611eHre U crucTeMaTu3alus 3HaHU!
B & https://m.edso00.ru/00ad9cb2
KonTponbhas padora Ne3 no teme
" bubnuotexa [JOK
50 OcHOBHBIE KJIacChl HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITII
bu6mmoreka [JOK
51 XUMHYECKUX 371eMeHTOB. [loHsiTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AJIEMEHTOB
[lepuoanueckuii 3aK0H U
bubmuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00adas52c
anemenToB /1. . MenaeneeBa
bu6nmoreka [JOK
53 Ilepuonsl, rpynmel, MOATPYIIIILI

https://m.edsoo.ru/00ada52¢c




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00010UeK
. bubnmoreka [JOK
55 aTOMOB 3J1eMeHTOB [leprnoauyeckoii
https://m.edsoo.ru/00ada6bc
cucteMmsl [. . MenaeneeBa
XapakTepucTuka XMMHU4YECKOTO
56 3JI€MEHTA MO €ro MOJO0KEHUIO B bubnmoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HayKu U npaktuku. /. 1. bubnnorexa [HOK
MenpeneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96¢e
rpak1aHuH
Pesepsubiil ypok. O0001IeHNE U
P P . bubmuorexa [JOK
58 CHCTEMATH3aIHs 3HAHMI /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoepounas pabota
KonTtponbHas padota Ne4 o reme
59 «Ctpoenne aromMa. XUMHYECKas CBI3EL) bubmorexa LOK
R . ' https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
60 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKHUX SJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xumudeckas cBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
6 KoBasieHTHas1 monsipHas XuMU4eCKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HEMOMsIpHAS XUMHUYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS bubmuorexa [JOK




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

65 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC | bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
66 OKHUCINUTEIIN U BOCCTAHOBUTEIHN 1 bubmorera [TOK
https://m.edsoo.ru/00adb076
PesepBusblii ypok. O0001I€HIE 1
P P ?l bu6mmoreka [IOK
67 cUCcTEMaTH3allMs 3HAaHUI IO TEME 1
https://m.edsoo.ru/00ad9cb2
«Ctpoenue atoma. XuUMHUYECKas CBSA3b»
68 PesepBHrliit ypok. O6o0mienue u 1 bubnuorexa [JOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
[Iepnonrueckuit 3aKoH.

i [lepuonuueckast cucrema | bubmumorexa [IOK
XUMHYECKHX 3eMeHTOB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubnuorexa [JOK
2 CBOMCTB XMMHUYECKHUX AJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEeHKIaTypa | bubnunoreka [JOK
HEOPTaHWYECKNX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapsl xumMuueckoil CBA3U U TUIIBI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbHnas padora Nel no Teme

5 «IToBTOpeHue u yriayoiaeHrue 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»

6 Knaccudukamms XumMmudaeckux | bubnnoreka [JOK
peaKIui Mo pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbeb0
IToHsATHE O CKOPOCTH XUMUYECKOUN

7 eakquu. IIoHsATHE O TOMOI€HHBIX U 1 bubmmorexa [IOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.

bu6mmorexa [IOK
8 DakTOpPBI, BIUAIOIIME HA CKOPOCTh 1

XUMHYECKOM PCaKun U MOJIOKCHUC

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




XUMHUYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTHYECKOU
10 ncconuarmy. CUIbHEIE U c1a0ble bubmmorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrie ypaBHEHHUS peaKIuil bubmnorexa [IOK
yp beaih htps://m.edsoo ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubnnorexa LIOK
vaL https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLIMAIIIHI
XUMHUYECKHUE CBOWCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLMAIIIHI
14 IMousaTue o ruaponuse cosei Bubmorexa ITOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTH3aIHs bubmmorexa [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Pemenne >xcriepuMeHTaIbLHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
33749
KonTtpoasHnas padora Ne2 no teme
17 «DIIEKTPOJIMTUYECKAS TUCCOLIMALNAS bubmmorexa [IOK
p a1 HHATHA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO011ast XapaKTEPUCTUKA TAIOTEHOB.
18 anl\l:nquKpne CBI;I?ICTBa Ha IpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CosisiHast KUCIOTA, bubnmoreka [JOK




XHUMHUYCCKUC CBOﬁCTBa, IIOJIYyUCHHE,

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

MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
. bubnmoreka [JOK
20 «ITonyueHue COJITHOM KUCIIOTHI,
.. . https://m.edsoo.ru/00ade348
U3y4YeHUe €€ CBONCTB»
Brruucnenus no ypaBHEHUSIM
21 XUMHAYECKHUX PEAKIINU, €CIIU OQUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOoB J1aH B U30BITKE
) OO0m1as XxapakTepucTHKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
” Haxoxnenue cepbl 1 €€ coeIMHEHUI bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoji, CTpOEHHUE, bubnuorexa [JOK
du3nyeckre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
. bubnuotexa [JOK
25 duznyeckue 1 XuMHUYECKHe CBONCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOT'O CI0c00a
26 MIOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnorexka [JOK
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYXarolleH cpesibl COEANHEHUSMHU
cepbl
7 Brruncienne MaccoBO JOIX BEIXOZA bubmuorexa [JOK
MPOAYKTA pEeaKkun https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepucTUKa dJIEMEHTOB bubnmoreka [JOK




VA-rpynmsl. A30T, pacipoCTpaHeHUE
B IIpupoze, GU3NIECKue u
XMMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

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

bu6mmoreka [IOK

29 XHMHYECKHE CBOMCTBA, ITOJIYUCHHE U
Y https://m.edsoo.ru/00adf004
pUMEHEHUE
[IpakTuueckas padora Ne 3 o reme
bubmuoreka [JOK
30 «ITonyuenne amMuaka, U3y4eHue ero
. https://m.edsoo.ru/00adf180
CBOMCTBY»

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

32 n00peHnii. XuMu4deckKoe bubnnorexa LIOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ochop. Oxenn pocdopa (V) n

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

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

14 KaueCcTBE MHUHEPAIbHBIX YA0OPEHUH. bubnnoreka [JOK
3arpsi3HeHue NPUPOJHON CPEbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu E))zle gnrml?{ecxie U XUMUYECKUE bubmmorexa [OK

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

XUMHUYECKUE CBOUCTBA.

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




DKOJIOrHYeCKHEe TPOOIEMBI,
CBsI3aHHBIE C OKcuaoM yriaepoja (IV)

N bu6mmoreka [IOK
37 VYrosibHag KUCI0Ta U €€ COu
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme

18 "I[Tomy4yeHue yriieKucioro rasa. bubnnoreka [HOK
KadectBenHnas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[IepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHMYEeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢
COEIMHEHUSX yIiiepoaa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00aec080a
[TpakTuueckast pabota Ne 5. Pemenue

A1 JKCIIEPUMEHTAJIBHBIX 3314 110 TEME bubnuorexa [JOK
«Baxnelme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS
KonTtpoasHnas padora Ne3 no teme

. bubnuotexa [JOK
42 «Baxnenmue HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COETMHEHUS
OO0m1as XxapakTepruCcTUKa XUMHYECKUX
AJIEMEHTOB — METAJIOB.

43 Merannmnaeckas CBsI3b U bu6mmoreka [IOK
METaJUINYECKast KPUCTAJIIIMUECKast https://m.edsoo.ru/00ae103e
pemérka. @u3n4ecKre CBOMCTBA
METaJUIOB
XUMHUYECKUE CBOMCTBA METAIIOB.

. bubnmuorexa [JOK

44 DNEKTPOXUMHUYECKUH Psifl

HaHpH)KeHI/Iﬁ MCETAJJIOB

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




OO6mue cnocoObI MOTyYEHUS
MeTayoB. CruiaBel. BerauciieHus mo

bu6mmoreka [IOK

45 aBHE €CcK CaKI1H,
YPABHCHITIM XHMIHECCKHX peaiiuin https://m.edsoo.ru/00aec1156
€CJIM OJIMH U3 PEareHTOB COJEPIKUT
npuMecHu
bu6mmoreka [IOK
46 IIo € 0 Koppo3 €TaJlIo
T PPOSHI METAILIOB https://m.edsoo.ru/00ael1278
bubmuoreka [JOK
47
Ilenounpie MeTabl https://m.edsoo.ru/00ael14b2
43 OKcuabl U THAPOKCUIBI HATPUS U bubnnoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael 5¢8
. bubmuorexa [JOK
50 Baxnelme coeIMHEHNS KaJIbLIIUS
https://m.edsoo.ru/00aecl5¢e8
51 O0001IeHNE U CHCTEMATH3AIINS
3HAaHUM
5 JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmorexa [IOK
yCTpaHEHUA https://m.edsoo.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "XEcTKOCThL BOABLI U METOIBI €€ bubmorexa LHOK
" https://m.edsoo.ru/00aclae8
YCTpaHECHHS
bu6mmoreka [JOK
54 Ao i
TTEOMMHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubmuoreka [IOK
TAIPOKCHIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nommoreka 11O

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




OKCI/II[BI, THAPOKCUABI U COJIM JKEIIE3a

bu6mmoreka [IOK

37 (II) n xene3a (II1) https://m.edsoo.ru/00ae35¢6
58 O000111eHrE U CUCTEMATU3 AL
3HaHUH’
[IpakTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeME bubnmoreka [JOK
«Baxnenmume METaJUIbl U UX https://m.edsoo.ru/00ae3de8
COEJTMHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIIUd, €CIIH OJIUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [HOK
COJICPKUT IPUMECH. Bpruncienns https://m.edsoo.ru/00ael750
MacCOBOH JOJIH BBIXOJIa MPOIyKTa
peaxkiuu
61 O0600meHre U cUCTeMaTU3aIHs
3HAHUH
Konrtponsnas padora Ne4 o treme
62 «Baxxuenme MeTaIbl U UX
COEJTMHEHUS
63 BemecrtBa u maTepuainsl B bu6mmoreka [IOK
IIOBCETHEBHOMW KU3HU YETIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHYECKOE 3arps3HeHNe bubnuotexa [JOK
OKPY’KaOIIEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perieHuu bubnuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O60011IeHNE U bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 Peseprubriit ypok. O6001eHNE U bubnmuorexa [JOK




cucTeMaTru3anusa 3HAHHI

68 PesepBHeiit ypok. O000mICHNE U

cucTeMaTu3anusa 3HaHUHI

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

bubmuorexa [JOK
https://m.edsoo.ru/00ad9cb2
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOIM
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJII)HBIe XUMHWYCCKUC ITOHATHUS

1.1

1.2

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHSTHUH: arowm,
MOJIEKYJIa, XUMMYECKHI 3JEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJIIpHas Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas JO0Js XHMUYECKOIO
3JIEMEHTa B COEJUHEHUHU, MOJSPHBIA 00BEM, XMMHUYECKas peakLus,
KJacCU(pUKaLMsg  peaklHil:  peakuuud  COEAMHEHHUS,  pPEaKIHH
pa3ioOKEHUs,, pEaKIMU 3aMEelIeHMs, peakuuu oOMeHa, 5K30- U
SHAOTEPMUYECKUE PEAKIHUU, TEIIoBOoW 3¢ (EKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHI_IeHTpaI_[I/IH) B paCTBOpPC

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUU H

MPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

HCIOJIB30BAaTh XUMHYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUSA (I)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoranpo

1.5

1.6

OIpCaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX
COCOAUMHECHUAX
KHaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBy

Y4aCTBYIOUIMX B PEAKIMH BEILIECTB, MO TEINIOBOMY (P (DEKTY)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAacCChI

BCIICCTB




1.8

1.9

1.10

2.1

BBIUHCIISATH MAcCCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1Mo (opmyie

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

NPUMEHSTh €CTECTBEHHOHAYYHBIC METOJNbI TIO3HAHUSI — HAOIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAHME,  OKCIEPUMEHT  (pealbHBId |
MBICJICHHBII )

[To Teme: «BaxkHeiiue npeacTaBUTEIN HEOPTaHUIECKUX BEIICCTB)

paCKpeiBaTb CMBICII OCHOBHBIX XHMHUYCCKHX TTOHSATHH: OKCH I,

KHUCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OIpCACIIATh INPUHAMJICIKHOCTb BCIHICCTB K OHpeI[eJ'IéHHOMy KJIacCy

COeIMHEHUH 1o Gpopmyam

23

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

24

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XHMMHUYECKHME CBOMCTBA
BEIIECTB Pa3jIMYHBIX KJIACCOB, MOJATBEPKAas ONHCAHHE IpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUNA

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXXHOCTH IIPOTCKAaHUA XHMHUYCCKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1abopaTOpHBIM O00OpYyJOBaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMH IO BBINOJHEHUIO
71a060pPaTOPHBIX XMMHUYECKUX OMBITOB MO TMOJIYYEHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAAa M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKUE AKCIIEPUMEHTHI 1O
paclO3HAaBaHUIO PACTBOPOB IIEJIIOYEH M KHUCJIOT C IOMOLIBIO
WHAUKATOPOB (JakMyc, (heHondTaaerH, METHIOPAHK U IPYTHE)
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON peakinu

ITo Teme: «llepmogmueckut 3akoH u Ilepuommueckas cucrema
xumudeckux snemeHToB J[. M. MenpaeneeBa. CtpoeHHne aTOMOB.
Xumnueckasi cB3b. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUI)
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSITHH: SApO aToma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOuTadb, paguyc aroma,

XUMHUYCCKad CBA3b, IIOJIApHAss W HCIIOJApHAasd KOBAJICHTHAA CBA3b,




ANEKTPOOTPULATEIBHOCTh, HOHHAs CBA3b, HOH, KAaTHOH, AaHHWOH,

CTCIICHb OKUCJIICHHUA

3.2 KJIAaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI
OMKCHIBATh U XapakTepu3oBaTh TabnuuHyro ¢Gopmy I[lepmomumueckoit
CHUCTEMBl XMMHUYECKHX DJIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHAs
33
noarpynmna (Arpymma)» u «mobounas mnoarpynmna (brpymma)y,
«Majbie» U «OONbIINE) TePUOIbI
packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
14 JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCHMOCTH CBOMCTB
' XUMHUUYECKHX 3JEMEHTOB OT HX mnoioxeHus B Ilepuoanueckoit
CUCTEME
COOTHOCUTH  O0O3HAu€HHUs, KOTOpble HUMEITCS B  TabmiuIe
«Ileppoguueckas  cucremMa  XuUMHYeckux  dnemeHtoB  J[.H.
3.5 MeneneeBa» € 4YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHUX DJIIEMEHTOB (COCTaB M 3apsii fAapa, oOIiee Yucio
AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)
16 ONpeNeNiaTh  CTENEeHb OKHCICHHS  DJIEMEHTOB B  OWHApHBIX
' COEIMHEHUSX
37 ONpeNeNiaTh BHUJ XUMHUECKOW CBs3M (KOBaJIEHTHAas M HMOHHas) B
' HEOPraHMYECKUX COECAMHEHUSIX
9 KITACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusi
pe3yJbTarta

1

1.1

ITo Teme: «BemiecTBo U XUMHUYECKast peakuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKMX IIOHATUH: pacTBoOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJUTHYECKAs JAUCCOIHAIIMS,
peaknMu MOHHOrOo OOMeHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCIIUTETD,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsi3b  (KOBAJIEGHTHas, HWOHHaf,

MeTaJlJIM4ecKasi), KpUCTaJUIMuecKas peméTka, CIUIaBbl, CKOPOCTh




XUMHUYECKON peakiuu

1.2

1.3

1.4

WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUYECKUX IOHATUH H
IPUMEHSTh 3T MOHATHUS NPU ONMCAHUY BELIECTB U UX IPEBPALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIUEHHBIC YPABHEHUs DPEaKLHUH
MOHHOr0 0OMeHa

PAaCKpBIBATh CYLIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKLUN

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJIUTH PaCUEThI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

IIo Temam: «Hemeramnsl M uX coeguHEeHUS» U «MeTamabpl U HUX

COCAUHECHUA»

2.1

2.2

XapaKTepu30BaTh (OMMCHIBATH) OOIINE U CIICHU(PHUIESCKUE XUMUIECKHE
CBOMCTBA MPOCTBIX M CIJIOKHBIX BEIIECTB, MOJATBEpPXk/Aas ONMCAHUE
IIpUMepaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHU peaxunﬁ, MNOATBCPIKAAOMINX CYHICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH IPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B pa3JIMYHbIX

YCIIOBHSIX

24

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71ab0paTOpHBEIM O00OpYyIOBaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMH IO BBINOJHEHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYEHHIO U COOMPAHMIO

ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTJIEKHUCIIOro ra3a)

2.5

3.1

NPOBOJUTH pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: PACIO3HABATH OMNBITHBIM MYTEM XJIOPUA-,
Opomuza, womua, kapbonar, ¢ocdar, cummkKar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYEHHBIX METAJUIOB,

IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPax HEOPraHUUECKUX BEILIECTB
ITo Teme: «XHUMHSI U OKpYXKarollasi Cpear»

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MMOHSATHUH: HI[K

BCIICCTBA, KOPPO3Ud METAJIIIOB

3.2

IIPUMCHATE OCHOBHEBIC OIICpanuu MBICITATEIBHOMN JCATCIIBHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3alUIO,
BBISIBIICHHE IPUYMHHO-CIICACTBEHHBIX CBA3€d — JUIS  H3yYeHHUS
CBOﬁCTB BCHICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTCCTBeHHOHay‘-IHLIC
METO/BI IO3HAHHSA — HAOIIOJICHHWE, W3MEPEHHE, MOJEIHpPOBAaHNUE,

9KCIIEPUMEHT (peajbHbIN U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

[lepBoHavanbHbIe XUMHUYECKHE TOHSATHS

[Tpenver xumuu. Ponap XuMuu B KM3HHM 4YejoBeka. XUMHsS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHoe COCTOSTHUE
BEIICCTB

[TonsiTre 0 MeToAax Mmo3HaHusl B XUMUU. YncThie BemecTBa U cmecH. Crocoobl

pas3neneHus cmecen

1.3

1.4

ATOMBI H MOJICKYJIBI. Xumuueckue d3neMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe K CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’ICKynﬂpHOG YUCHUC

XuMuueckas (I)OpMyna. BaneHTHOCTE aTOMOB XMMHMYECKHMX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OtHocuTeNnbHas aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas J0J1s1 XMMHAYECKOro 3JIEMEHTA

B COCTUHEHUH

1.5

1.6

1.7

KonnuectBo BemectBa. Moisb. MonsipHasg Macca. B3auMocBsI3p KoJIM4eCTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemiectBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

dusnueckue U XUMHUYECKUE ABJICHHSA. XUMUYECKas peakius U €€ NPU3HAKU.
3aKOH COXpaHEHHUs MacChl BEUIECTB. XUMHUUecKue ypaBHeHus. Knaccudukanus

XUMHUYCCKUX peaKLII/II\/'I (COCI[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XUMHUECKUH KCIIEPUMEHT: 3HAKOMCTBO C XMMHMUYECKON MOCY 101, ¢ IpaBUIaMu
pabotrel B jaboparopuu W Tpu€MamMu OOpaileHuss ¢ JIabOpaTOPHBIM
00Opy/IOBaHHEM, HW3y4YE€HHE W OIHUCaHHe (HUIUUECKUX CBOWCTB 00pasloB
HEOPraHMYECKUX BEIIECTB, HaOmoJeHne (u3ndecknx (IUIaBIeHHE BOCKa,
TasHUE JIbJIa, paCTUpPaHUE caxapa B CTYIKe, KUIIEHUE U KOHJAEHCAIUs BOJAbI) U
XUMHYECKHX  (TOpeHHE CBEuYd, [pOKaJMBaHWE MEIHOW  IMPOBOJIOKH,
B3aMMOJICIICTBUE MeJa C KHUCJIOTOW) SIBJICHUHM, HAONIONEHHWE M ONHCAaHUE
NPU3HAKOB TPOTEKaHWS XHMHUYECKHX peaknui (pa3jiokeHue caxapa,
B3aUMOJICHICTBHE CEpHOM KHCIOTBI C XJOpUIOM Oapusi, pa3ioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE Kelle3a ¢ PacCTBOPOM

conu meau(1l), n3ydenue cnocoOoB pazaencHus cMeceil (C TOMOIIbI0 MarHUTa,




2.1

2.2
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¢wibTpOBaHMEe, BHIApUBAHHUE, IUCTHIUIALMUSA, Xpomartorpadus), HpoBereHUE
OYHCTKH ITOBAapEHHOW COJIM, HAOJIIOICHHE M OTMCAaHNE PE3YIbTATOB IPOBEACHUS
OIIBITa, WIIIOCTPUPYIOILIETO 3aKOH COXPAHEHUs MAacChl, CO3JAHUE MOJeEINeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxuelinue npecTaBuTeNIM HEOPraHMYECKUX BEIIECTB

Bosnyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocroe
BemecTBo. HaxokaeHue Kuciaopoja B mpupoje, (U3NYecKHe M XUMHYECKUE
cBorictBa (peakumu ropeHus). Oxcunbl. I[lpumenenue kuciopoga. CrocoObl
MOJTy4eHHUsl KUCIOpoJa B J1ab0OpaTopuyd W TPOMBINUICHHOCTH. KpyroBopot

Kuciopoja B mpupojie. O30H — amioTpornHas MoaupuKaius KUCIopoia

TemnoBoit 3 heKkT XUMUIECKON peakluy, TEPMOXHUMHUECKHUE YPAaBHEHHUSI, K30~
U DHJIOTEPMUYECKUE PEeaKIK. TOTUIMBO: yTOJIb U METaH. 3arps3HeHHE BO3IyXa,
yCHUIIEHUE TapHUKOBOTO 3(peKTa, pa3pyiieHue 030HOBOTO CII0s

Bonopon — anemenT u mpocroe BemiectBo. HaxokaeHue Bomopoja B MPUPOJE,
dusnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnore! 1 conn

24

MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHYECKUM YpaBHEHUSIM

2.5

2.6

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTeiab. PacTBOpEL
HacpllieHHbIE 1 HEHACBIIECHHBIE PacTBOPBI. PacTBOPUMOCTE BEIECTB B BOJE.
MaccoBass nmons Bemectsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOAE M B KU3HM 4denoBeka. Kpyrosopor
BOABI B TMpuUpoJe. 3arps3HEHHEe NpHUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmdeckux coequHeHunidt. Oxcuabl. Knaccugukarnus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHUCIOTHbIE, amMQoTepHble) U
HeconeoOpasyrone. Homenknarypa oxcunoB. Puszndyeckue M XHMHYECKHE

CBOICTBA OKCHIOB. [losryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHMM: WIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. dusnueckue u
XUMHYECKHE CBOMCTBA KHUCIOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.

HonyquI/Ie KHUCIIOT

Comu. Homenknarypa coneil. @usznyeckue M XUMHUECKUE CBOMCTBA COJEH.

[Tonydenue coneit




2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

2.11

3.1

3.2

3.3

XVUMUYECKUH  3KCHEPUMEHT: KadeCTBEHHOE OIPEACICHUE  COACpPHKAHUS
KHCJIOpO/a B BO3JyXe, IMOJy4YyeHHE, cOOMpaHME, paclio3HaBaHHE U M3YydEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHsI BOBHUKHOBEHUS U IIPEKpallleHUs] ropeHus (1moxkapa), 03HaKOMJICHHE C
oOpa3lilaMd OKCHJOB U ONHCAHHE WX CBOWCTB, IOJIyYCHHE, COOWpaHHE,
pacrio3HaBaHME M M3Y4YEHHE CBOMCTB BOJOpOAA (rOpeHHe), B3auMoeicTBUE
Bogoposa ¢ okcugoMm Menu(Il) (BO3MOXKHO HUCTIOIB30BAHKE BHIEOMATEPHATIOB),
HaOmrofieHne oO0pa3lloB  BEIECTB KOJWYECTBOM 1 MOjb, HCCIIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHS BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OINpeNeNEHHON MAacCOBOM J10JI€ll pacTBOPEHHOIO
BELIECTBA, B3aMMOJECHUCTBHE BOJBl C MeTaJyIaMU (HaTpUeM U KajlbIHEM)
(BO3MOYKHO MCIIOJIb30BaHME BHJEOMATEpUANIOB), OIPENEIEHUE pPAaCTBOPOB
KUCJIOT U IIEJIOYEH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOACHUE H3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U IIEJIOoYell, H3ydyeHue
B3auMojieiictBua okcuga menu(Il) ¢ pacTBOpoM cepHOM KUCIOTBI, KUCIOT C
METaJUIaMM, PEaKIUH HEUTpaIU3allii, I1I0JIy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTaula JpYyTMM M3 pacTBopa COJIM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/a4 Mo TeMe «BakHelmme kiacchl HEOPraHUYECKHX

COEeIMHEHUI

[lepunonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHYECKUX 3JIEMEHTOB
I .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[TepBble MNOMBITKM KiIacCU(UKALUU XUMHUYECKMX d3JeMeHToB. IloHsaTne o
IpyNnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METaJlIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCHUIBI U TUAPOKCHUIBI

Ilepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMUYECKUX di1eMeHTOB J1.1.
Menneneesa. Kopotkonepuoanas " JUTMHHOTIEPUOHAS (hopMbI
Ilepuoguueckoit cucrtemMbl XuMuueckux dnemeHTtoB [[.M. MeHnneneesa.
Ilepumonpl u rpynnsl. PU3NYECKHII CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa v rpyuribl 3JICMCHTA

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

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBEIX 20 XMMHYECKHX DJECMCHTOB




3.4

3.5

IIepnomnueckoii cucremsl .M. Menneneesa. XapakTepUCTHUKAa XUMUYECKOTO

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

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METAJUIMYECKMX M HEMETaUIMYEeCKUX CBOMCTB IO TpyIIaM M MEpPHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronnueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHsA Hayku W npaktuku. .M. MenneneeB — y4€HbIN U
rpakiaHuH

Xumuueckass cBsi3b. KoBaneHTHas (MOJspHas W HEMOJSApHAs) CBS3b.

DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKknuu. HpOII@CCI)I

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH 3KCIIEPUMEHT: M3Y4YeHHE OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJCHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
1IeJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_[I/Iﬁ (ropeHHe, pE€aKIuu pa310KCHUA, COCI[I/IHGHI/IH)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BemiectBo 1 xumnueckast peakuus. [Toropenue

1.1

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMU4YeCKux dnemeHToB J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB
XUMUYECKHX JJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, Kaius, KaJIbIUA U HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM dJeMeHTOB B llepuoaunueckon

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHne BellecTBa: BHJAbl XMUMHYECKOM CBS3U. THUIBI KPHUCTAUNIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHUYecKoil cs3u. Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHX
BEUIECTB (MEXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWMCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCJUHEHUH,

TCHECTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB

1.3

Krnaccudukanus XuMu4eckiux peakiuii Mo pa3inyHbIM IpU3HaKaM (10 YUCITY U
COCTaBy YYacTBYIOUIMX B pEaKLUU BEIIECTB, MO TEIUIOBOMY 3(ddekry, mo

N3MCHCHMIO CTCIICHEH OKMCICHHS XUMHUYECKUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




1.4

[0 YyYacTHIO KaTaau3aropa). OK30- M JHIOTEPMHUYECKHE  peakluu,

TEPMOXUMHNYCCKUEC YPABHCHU. Ilonsarue o CKOpPOCTH XHMHYSCKOM pCaKiun

Ilonsatue 00 06paTI/IMI)IX u H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IlonsTue o
TOMOT'CHHBIX U I'CTCPOrCHHBIX PCAKIHAX. IIonsTHe 0 XUMUYECKOM PaBHOBCCHHU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOH p€akKiiuk W II0JIOKCHUC

XUMHYCCKOI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIﬁ OamaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM peaKru. CocraBnenune ypaBHeHI/Iﬁ
OKHCIIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKum”I C HCIHOJIB30BAHUEM MCETOJa

QJICKTPOHHOI'O OanaHca

Teopus 37E€KTPOIUTHUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Katunonsl, annonsl. MexaHus3m JUCCOIMAIIMN BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xuMuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0bIe SIEKTPOIUTHI.
Peaknmm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBaHMH M COJIEM B CBETE€ NPEACTABICHHN 00 3JIEKTPOIUTUYECKON

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

XUMUYECKUI HKCIIEPUMEHT: O3HAKOMJIEHHUE C MOJENSIMU KPHUCTAJUIMYECKUX
PEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CIIO’KHBIX BEHIECTB (XJIOpuAa HATpHUs); UCCIIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peakuuu OT BO3ACUCTBUS Pa3IMUHBIX (PAKTOPOB;
HCCIEAOBAHUE  DJEKTPONPOBOJHOCTH  pPAacCTBOPOB  BEIIECTB,  IIpolecca
JUCCOLMALMM  KUCIIOT, Iejaoded u  conedl  (BO3MOXKHO MCIOJIb30BaHME
BHUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHMs peakluil HOHHOro oOMeHa (00pa3oBaHUE OcajiKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHH€ BOJbl); OIBITOB, WJUIIOCTPUPYIOLUIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTQHOBUTENIBHBIX pEaKUuil (FrOpeHue, peakiy pas3jioKeHUs, COeIUHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C IOMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamisl ¥ UX COeIUHEHUS

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHH okucieHus. CtpoeHue u pu3nyecKue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKHE CBOICTBA Ha IpUMeEpe XJjopa
(B3auMozielicTBUE C MeTalljlaMH, HEMeTajulaMu, Iiefodamu). XJIOpOBOJIOPOA.

ConsiHast KMCIIOTa, XUMUYECKHUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. JleiictBue




2.2

XJIOpa ¥ XJOPOBOJOPOJA HA OPraHU3M 4YesloBeKa. BakHeumme XJopuabl U UX

HaXOXIACHUEC B IIpUPOAC

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKucieHus. CTpoeHue u Gu3NYeCcCKrue CBOKWCTBA
MPOCTBIX BEHIECTB — KHUCJIOPOAAa M CEphbl. AJUIOTPONHBIE MOAU(PHUKAIIUN
KHMCIIOpo/ia U cepbl. XUMHMUYECKHUe CcBoiicTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢busznueckue M XUMHUYeCKue cBOMCTBAa. OKCHUIBI cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (PU3UYECKHE U XMMHYECKHUE CBOMCTBA
(oOmue Kak mpencTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHIECKUE
peakiuu, JeKalre B OCHOBE MPOMBIILICHHOTO croco0a IMOJydeHHs! CepHOU
kucnotel. [Ipumenenue. Conu cepHOW KHCIOTHI, Ka4yeCTBEHHAsl peakius Ha
cynb(ar-uoH. HaxoxmeHnue cepel U €€ COCNMHEHUN B MPUPOJE. XUMUYECKOE
3arpsi3HEHUE OKPYIKAIOUIeH Cpellbl COCIMHEHUSMU cepbl (KUCIOTHBIE JTOXIIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €0 MPEeA0TBpaILECHUs
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OOmast xapaktepucTuka 5yeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIEHUs. A30T, paCIpOCTpaHEHUE B IPUPOJIE,
¢usnveckre U XUMUIecKne cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHAK,
ero ¢u3nMveckue W XMMUYECKHE CBOMCTBa, ModydyeHue U npumeHenue. Comu
aMMOHMS, HX (u3HYeckne ¥ XHMHUYECKHE CBOWCTBA, MpPHUMEHEHHE.
KayecTBeHHast peakliusi HAa MOHbI aMMOHHMs. A30THasl KUCIOTa, €€ MOoJyuyeHHe,
¢bu3nMvecKkue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MpeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJie aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn0OpeHuil. XUMHUYECKOE 3arpsi3HEHHE OKpY Karolleu
Cpebl COETUHEHUSIMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJIOEMOB)
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docdop, amnorponHsle Mogudukanuu docdopa, puznIecKkue U XUMUYECKUE
ceorictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHE CBOWCTBa, mosydeHue. Mcnomb3zoBaHue ¢ochaToB B KayecTBe

MUHEpaJIbHBIX y100peHuit

2.5

Obmas xapakrtepuctuka 3yeMeHToB I[VA-rpynmbel. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOJ, aUIOTPOIIHBIE
Moau(UKAIMKM, PAcpOCTpaHEHHE B MNpUpoae, (U3MUECKHEe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. OKcuasl yriepona,
nux (1)H31/I‘—I€CKI/IG U XUMHWYECKHUEC CBOI\/’ICTBa, )ICfICTBI/IG Ha JXUBBIC OpPraHW3MBbI,

MOJIYUCHUC U IIPUMCHCHHC. OKOJIOTHYECKUE Hp06JICMBI, CBs3aHHBIC C OKCHAOM




yrnepona(lV); rumoresa rino06agbHOrO MOTEIUICHUS KJIMMaTa;, TMapHUKOBBIN
3hdexT. YrompHas Kuciora M €€ cold, UX (QU3NYECKUe MU XUMUYECKHE
CBOWCTBa, MOJy4YeHHE U mpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHAT-
noHbl. Vcnonp3oBaHue kapOOHAaTOB B ObITY, MEAULMHE, IIPOMBIIUICHHOCTH U

CEJILCKOM XO35ICTBE

2.6

2.7

[lepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSIX
yriaepojga (MeTaH, 3TaH, STWJIEH, AalleTWIEH, 3TaHOJ, TIJMLEPHUH, YKCyCHas
kucnora). X cocraB m xumuueckoe crtpoeHue. Ilonstue o Ouoioruuecku
BaXHBIX BEIECTBAX: XMpaX, Oelkax, yrjieBoJaXx — M HX pPOJM B KU3HU
yenoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX UM HEOPraHMYECKUX

COETUHEHUN

Kpemuuii, ero ¢usnyeckue © XUMHYCCKHE CBOWCTBA, NOJYYCHHUE U
npuMmenenne. CoenuHeHuss KpeMHHS B mpupoze. OOmme mpencraBicHus 00
okcuzae kpemuus(IV) u kpemaueBoii kuciaore. CHUIMKATHI, UX UCHOJIb30BaHUE B
OBITY, METUITMHE, MPOMBIIUICHHOCTH. BakHEHIIIHEe CTPOUTEIBHBIC MaTEePHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, jeye300eToH. [Ipobiembl Ge3omacHOro

HCIIOJIB30BAHHA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCIIHGBHOfI KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: W3y4Y€HHE OOpa3l0OB HEOPIaHUYECKUX BELIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpU-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX THPOTEKAHUS; OIMbBITHI, OTpa)Karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 0Opa3laMu XJIOpPUIOB
(raJloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMM cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO UCIIOJIb30BaHWE BHUJEOMATEPUATIOB); HAOMIOJIEHHE TIpoliecca
o0yIJIMBaHUS caxapa MoJ ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
U3y4YeHUEe XMMUYECKHX CBOMCTB pa30aBiIeHHOW CEpHOM KHCIOTHI, MPOBEJCHUE
KaueCTBEHHOW peakuu Ha cyabpaT-uoH | HaONIoJeHHe NpHu3HaKa eé
MIPOTEKaHMs; O3HAKOMIIEHHE C (PM3UUYECKUMHU CBOMCTBaMH a30T1a, hocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), 0O0pa3lamu
a30THBIX U (ochHOpPHBIX yIOOpPEHUH; MOTyUYeHUe, coOOMpaHue, paclo3HaBaHUe U
M3y4YeHHE CBOMCTB aMMHaKa; IpPOBEJCHHE KaueCTBEHHBIX pEaKIHil Ha HOH
amMmmMoHus W ¢ocdar-uOH U U3YUYCHHE TPU3HAKOB UX TMPOTEKAHWUS,
B3aMMO/ICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIOTHI C MEIBIO (BO3MOXKHO
HCIIOJIb30BaHNUE BHJEOMATEPHATIOB); HM3yUYEHUE MOJIENEH KPHUCTAaUINYECKUX
pemiérok anmasa, rpaduta, ¢yliepeHa; O3HAKOMJIEHHE C IPOLIECCOM

azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIJIEM U yCTPOHCTBOM




MPOTHBOra3a; MOJy4YeHHE, coOMpaHMEe, PACIO3HABAHWE W H3YUYEHUE CBOWCTB
YIJIEKUCIOro ra3a; I[pOBEJCHME KadeCTBEHHBIX peakluil Ha KapOoHaT- U
CWJIMKAaT-UOHbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKLMEH CHUIMKAaTHOM NPOMBIIUIEHHOCTH; pPEILIEHUE 3KCIEPUMEHTAIbHBIX

3aJ1a4 110 TeMe «BakHene HeMeTaJIbl U UX COSIUHEHUI

MeTtamisl 1 uxX COCIUHCHUA

3.1

OO0mas xapaKTepUCTHUKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nojoxxenus B llepuoamdeckoid cucreme XuMHuueckux osnemeHtoB J[.U.
MenneneeBa u ctpoeHus aromoB. CTpoeHre MeTaIIOB. MeTalmnyeckas CBsi3b U
METAUIMYECKass KpUCTAIMYECKas pelI€TKa.  DJICKTPOXUMHUYECKUM  psifg

HaIlpsHKEHNUH METaJUIOB

3.2
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duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Imue criocoObl MOIyYeHUs
MeTaisioB. [loHsATHE 0 KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aIllUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

6BITy H IIPOMBIIJICHHOCTH

[[lenounsle MeTayuibl: nosnoxeHue B llepumonnyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.. MeHeneeBa; CTpoeHHE UX aTOMOB; HaX0XJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHJIbI U
TUAPOKCUABI HaTpus M Kanud. [IpuMeHeHHWe IIEeNOYHbIX METAUIOB M HX

COE€IUHEHUN

3.4

IIlemouyHo3eMeNbHBICE  METAJJIbl MarHuidi W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3neMeHToB JI.J1. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXJeHue B npupoje. PU3NYeCcKue U XUMHUYECKHE CBOMCTBA
MarHvsi ¥ Kanplusl. BaxHeimue coenvHeHUs Kalblus (OKCUMA, THUIAPOKCHUI,

comu). JKEcTKkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

3.6

AmoMUHMIL: TIONOXkEHUE B llepruoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aroMa; HaxoxaeHue B mnpupoae. dusmueckue u
XUMHYECKHE CBOMCTBA AFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M THUIPOKCHIA

AJTFOMHUHHA

XKenezo: nonoxenue B [lepuoanueckoil cucremMe XuMuideckux 3neMeHToB J[.1.
MenzeneeBa; CTpOEHHWE aTOMa; HAXOXIECHHE B mpupoje. Pu3nMyeckue u
XUMHYECKHE CBOMCTBa jkene3a. Okcuipl, THApPOKCHAbI U conu skene3a(ll) u

xene3a(lll), mx coctas, cCBOMCTBA U TTOJTyICHUE

3.7

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

X (U3NYECKUMHU CBOMCTBAMH; M3y4EHHE DE3YJIbTaTOB KOPPO3UU METAJIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL  OKCHJAa KalblUsi W HaTpus C BOAOHM  (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHUANIOB); HMCCIIEIOBAHUE CBOWCTB MKECTKOW BOJBI;
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHMS KAYECTBECHHBIX PEAKIIUI HA HOHBI
(Maramsi, Kanblus, amroMuHus, nuHKa, skeneza(ll) m sxemesa(Ill), memu(Il);
HaOJII0/ICHNE U OMKMCAHWE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblug ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMATEPHAJIOB);
uccienoBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS M THUIPOKCHIA
[IMHKA; pelIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxxHene MeTauisl 1

nX COCAUHCHU

XHMHMS M OKpYyXKarolas cpeaa

4.1

4.2

HoBble maTepuanesl u TexHosnoruu. BemiecTBa n matepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucoiab30BaHUE BELIECTB U
XUMHYECKHX peakiuii B ObITy. llepBas momoms NMpu XUMHYECKHX OXKOTax M

OTPABJICHHUAX

OCHOBBI ~ JKOJIOTMYECKOM  IPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxatomierd cpeapl [1JIK. Ponp XuMuun B pelieHHH 3KOJIOTMUECKUX MPOOIeM.
[IpupoaHble HCTOYHMKM YTJIEBOAOPONOB (yrojb, MPHUPOIHBIA ra3, He(Th),

MPOYKTHI UX MEPepabOTKH, KX POJIb B OBITY U IIPOMBIIINIEHHOCTH

4.3

XUMUYECKUU OKCIICPUMCHT: U3Yy4YCHHUC 06pa3u013 MaTcepurajIoB (CTGKHO, CIIJIaBbI

METaJJIOB, MOJIMMEPHBIE MaTepHaJIbl)



IPOBEPSIEMBIE HA OI'D ITO XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedoOBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBLIM pe3yJbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMmMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SBICHHWHA NPUPOJABI, NOHUMAaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKHM KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyJIbTYphl M IPaKTHYECKON
JeSITEIbHOCTH YEJOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YUCJIC SKCIICPHUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAaX HUCCICAOBAHUA BCHICCTB U HU3YUYCHUA
XUMHUYCCKUX peaKum”I; YMCHUC HCIIOJb30BaTh MOACIHN JJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKEHHSX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyaylieit mpodeccuoHanbHON AeSITeTbHOCTH
U CceNaTh OCO3HAHHBIM BBIOOP XMMHM Kak MPOQUIBHOIO MpeaMeTra

MIPH MEPEX0/I€ Ha YPOBEHb CPEAHETO 001ero o0pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHMX 3HAHMH H YMCHUC TIPUMCHATH

CUCTEMY XUMHUYCCKUX 3H3HHI71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XWMHUUYECKHUE TIOHATHSA: XUMHYECCKUH 3JICMCHT, aTOM,
MOJIEKYJIa, BELIECTBO, NPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIIpHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUYECKas
peaKkuMs, peakuuH COEOUHEHHUS, PEAKIMHU Ppa3JIOKEHMS, pEeaKuu
3aMellleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEAKLIMU, PACTBOP, MAaccoBasi IO XMUMHUYECKOIO
AIIEMEHTa B COEAMHEHUH, MacCOBasl JI0JISl U MPOLEHTHAs KOHLEHTPAIHs

BCHICCTBA B paCTBOPC, AApPO aToOMa, BHCKTpOHHBIﬁ clioM aToMa, aTOMHas




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XMMHYECKas! CBA3b, AIEKTPOOTPUIIATEIBHOCTD, TTOJISIPHAs M HETOJISpHast
KOBAJICHTHAas  CBSI3b, MOHHAS  CBA3b, METAUIMYECKas  CBS3b,
KpUCTAIUINYECKass pemérka (aroMHas, WOHHAs, MeTaIMYecKasl,
MOJIEKYJISIpHasi), MOH, KaTHOH, aHHOH, DJIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, pEaKMM HMOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKUUH,  OKHCIUTENb |
BOCCTQHOBHTENb, OKHCICHHE M  BOCCTAHOBICHHUE, OJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaTuMble U HEOOpaTHUMbIE pEaKIuy,
CKOPOCTh XHMMHYECKOH peakimu, karammszatop, I[IJK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomuye 3aKOHbI XHMHUHU: 3aKOH COXpaHCHUA MACCHI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo
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3.1

3.2

TEOPUHU XUMUHU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TEOpUs

SHGKTPOHHTHHGCKOﬁ Jucconranmnmn
Bnagenue ocHoBamu XHUMHYCCKOH I'paMOTHOCTH, BKJIIOYAIOIIECH

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUSHHBIE BEIIECTBA I MAaTEPHAIIBI
(B TOM wyHclIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
NPOAYKTHl TEepepadOTKA TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yrasi, mpupoAHOTo rasza, He()TH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIS OpraHW3Ma 4YelloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEIECTB
¥ XMMHYECKHUX TPOIIECCOB HA OPTaHU3M YeJIOBEKAa U OKPYKAIOIIYIO
IPUPOJHYIO CpENLy

YMEHHE HMHTErpUpOBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OmbITa paboThl C Pa3IMYHBIMU MCTOYHHKAMHM WMH(OpMaLuu
N0 XUMHM (Hay4yHas M HAy4yHO-TIOMYJISIpHAs JIMTEparypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO 0 BE€HOIECTBAX, HX
MMPEBPALICHUAX u MMPAKTHUICCKOM MNPpUMCHCHUU )51 YMCHUC

MCIIOJIb30BaTh €€ JIIsl pelIeHns yueOHO-1103HaBaTENbHbBIX 3a/1a4

BJ'Ia)IeHI/Ie OCHOBaMH ITOHATHHHOI'O arrmapara U CHMBOJIMYECKOT'O

A3bIKa XMMUH JUISI COCTaBJeHUs (HOpMYJ HEOPTraHWYECKHX BEILECTB,




YpaBHEHUN  XMMMYECKUX  pEakLMi; OCHOBAMU  XHMHYECKOU
HomeHkatypsl (IUPAC u TpuBHanbHOI)

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

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XUMHUYECKHX JJEMEHTOB (COCTaB MW 3apsn supa, oOlee YHucio
AJIEKTPOHOB), PACIPEICICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSM aTOMOB IEPBBIX TPEX MEPHOJIOB, KU U KaJIbIIHS
[IpencraBienue 0  MNEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (pafuyC aTroMma, 3JIEKTPOOTPULATEIBHOCTD),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX IEpUOAAX M IJIABHBIX
MOJArPYNIax) v 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMeHue KiraccupuIupoBaTh:

7.1 XHMUYECKHE JICMEHTEI

7.2 HEOpraHUYECKUE BEIIeCTBa

7.3 XUMUYECKHUE PEaKIINN

8 YMeHue ornpenensiTh:

S 1 BAJICHTHOCTh U CTETNEHb OKHCIICHUS] XUMHUYECKHUX DIJIEMEHTOB, 3apsl

' HOHAa

22 BHUJI XHMHMYECKOM CBA3M M THUN KPUCTAUIMYECKOM CTPYKTYphl B

. COCTUHCHHIX

8.3 XapakTep cpe/ibl B BOJHBIX PacTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIHUTEIb U BOCCTAHOBHUTEH

9 YMeHne xapakTepru3oBaTh (U3MUECKHUe U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,

9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpui, Kajlud, MarHui,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM UYHCJIE€ HMX BOJHBIX PacTBOpPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOMA, OKCHIBI M THIPOKCHIBI

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

' I1I), okcunpr yrnepona (I u IV), kpemuns (IV), azora u docdopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTucras, a3zoTHas,
dbocdopHas, yrojibHasi, KpeMHHEBAsI KHCJIOTA U UX COJIH)

9.3 IIPOrHO3MPOBaTh M  XapaKTepU30BaThb CBOICTBAa  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUSA, IMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHEHHUsI PEAKLUH, B

10
TOM YHUCIIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX XHUMHYECKHE CBOICTBA M3yYEHHBIX KJIACCOB
' (TpyII) HEOpraHU4YECKUX BELIECTB
10.4 MOJATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHue BIYUCIATH (IPOBOUTH PACUEThI):
11 OTHOCUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MaccCy, 00beM Ira30B
114 [0 YpaBHEHUSM XHMHUYECKUX pPEaKIUil U HaXOAUTh KOJINYECTBO
' BEIIIECTBA, 00BbEM U MACCY PEareHTOB WUJIU MPOYKTOB PEAKIIUU
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOro  TOo3HaHUA  (HaOIrOleHue,
101 U3MEepEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPH U3yUECHUH BEIIECTB U
' XUMUYECKUX SIBIEHUW; yMEHHE CPOopMyIHpoBaTh MpobieMy u
MPEAJIOKUTH YTH €€ PEIIeHUS
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCYJI0¥ M J1a0OpaTOPHBIM 000PYA0BAHHEM
MpaBUjIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMHU, HCTIOIb3YEMbIMHU
B TMOBCEHEBHOM KM3HU, TIPABUIIAMU MOBEACHUS B LIEJSIX cOepeKeHuUs
123 3JI0pOBbSl U OKPYKAIOIIEW MNPUPOAHON Cpelbl; MOHMMAHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI HAa J>KMUBBIE OPTraHU3MBI OMPEIACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHHUSI W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA
3 Hanmume nmpakTH4YecKUX HaBBHIKOB TUIAHMPOBAHUS M OCYIIECTBICHUS
CJHEAYIOINX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3Yy4YCHHE U OMHUcaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)PI3PILICCKI/IMI/I n XUMHUYCCKUMHU SIBJICHUSIMMU, OIIBITHI,




WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEaKLIUM

13.2

U3y4eHHe CIIOCO00B pa3jeeH s cMecel

13.3

[IOJIyYeHHUE KHUCIIOpPOAA M HU3Y4YEHHME €ro CBOMICTB; IOJIy4€HUE
BOJIOPOJIa U U3YUYEHHE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOTO rasa u

HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJel

pacTBOPEHHOIO BeLIeCTBa

MpPUMEHEHUE WHNKATOPOB (;1akmyca, METHIIOpaHKa u
denondranenna) s OnpeneNeHUs XapakTepa cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

WCCIIC/IOBAHUE U ONHMCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yUYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJISIMH; TOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJIHOTO MeTajlla JpyrdM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEpPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

MUHKA

13.7

13.8

pelIeHre IKCIePUMEHTAIbHbIX 3a7a4 Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKHUX COEeTUHEHMI; «ONEKTPOIUTUYECKAS
aucconuanusny; «BaxHelmne HeMeETalUIbl MW HUX COECIUHEHUS,

«Baxueiinne MeTalIbl M UX COSAUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHME  TMPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAaX HOHBI: XJIOpUI-, OpOMHUI-,
wonua-, cynedar-, ¢ocdar-, KapOoHaAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-MOHBI, KATUOHBl aMMOHUS, MarHusl, KalbII¥s, aTFOMHHHUS,

xenesa (2+) u xenesza (3+), menu (2+), nuHKA

14

VYmMmenue:

14.1

14.2

NpEACTAaBIATL PE3YJIbTATbl SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITMPUYCCKUE
3aKOHOMCPHOCTHU

YCTaHaBJIMBATDh CBA3U MCKAY PCAJIbLHO Ha6J'IIOIlaeMBIMI/I XUMHUYCCKHUMU
SABJICHUSAMHA H IMPONLECCaAMH, IPOUCXOOAINIUMA B MaKpO- 1 MUKPOMHPE,

0OBACHSITH MPpUYUHBI MHOT 006pa31/151 BCIICCTB




INHEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

UYucreie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

1.3

ATOoMBI U MOJICKYJIBL. Xumudeckue daeMEHTH. CHMBOJIBI  XUMHYECKHX
3JICMCHTOB. HpOCTI)IG " CJIOXKHBIC BEUICCTBA.
XuMuueckas (bOpMy.]'Ia. BasieHTHOCTh aTOMOB XMMHYECKHX dJIeMeHTOB. CTerneHb

OKHCIICHHUA

1.4

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

B COCIMHCHUU

1.5

1.6

KonumaectBo BemecTBa. Monb. Momnsipaas Macca. MousipHblld 00BEM Ta30B.
B3anmocBsI3b KOIMYeCcTBa, MACChl U YHMCIIa CTPYKTYPHBIX €IMHUI BEIIeCTBA
Ou3nyecKkue U XUMUYECKUE SBJICHUS. XHUMHUYECKas peakuus U e€ MpU3HAKH.
3aKOH COXpaHEHUs1 MaCChl BEIIECTB. XUMUYECKUE YPABHEHUS

[lepnonnueckuit 3akoH u lleprognueckas cucreMa XUMHUYECKHUX 3JIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. lleproanyeckas cucreMa XMMUYECKHAX 3J1eMeHTOB J[.11.
Menneneesa. Ilepuoast u rpynnsl. OU3HYECKUN CMBICI MOPSAIKOBOIO HOMEDA,

HOMCPOB II€pHOJa U I'PYyIIIbl 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHBIX sjaep. M3otombl. DnexTpoHsl. CTpoeHue
AIIEKTPOHHBIX  000JI04eK aToMOB TMepBbIX 20 XUMHUYECKUX JJIEMEHTOB

Ilepnonnueckoit cucrems! J.11. Menneneena

2.3

3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XHMMHYECKHX DJIEMECHTOB IEPBBIX Tpex
NnepruoaoB, KaJlkud, KaJIbIUA (pa;u/lyca aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMCTAIIMYCCKUX CBOf/iCTB) n ux COG)II/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJJOXXCHHEM DJJICMCHTOB B HepHOHquCKOf/'I CUCTEME H

CTPOCHUEM HUX AaTOMOB

3.1

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

Meranauueckas cBSI3b




3.2

Tunel KpUCTAIIMYECKUX PpEIETOK (aTOMHasl, HOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEHIETKHM U BHUIA

XUMHUYECKON CBA3U

4.1

4.2

Baxueiie mpeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnsl u ux

COCAMHCHUS. MeTtamisl 1 uxX COCOIUHECHUA

Knaccugukaiuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHUN: OKCHJIOB
(comeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecoeoOpa3yroiye; OCHOBaHHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOACOAepKale u  OECKUCIOpOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBA IIPOCTBIX  BCIICCTB-HEMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIIOPOJIa, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckrie W XUMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJJIOB: JINTHUA,
HaTpu:A, Kajiud, Marovusd U KaJlbOWsdA, aJIOMHUHUA, JKCIIC3a. SHCKTPOXHMHHGCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTalJI0OB

duszndeckrue U XMMHYECKHE CBOMCTBA BOOOPOIHBIX COCI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

duznyeckue U XUMHYECKHE CBOICTBa OKCHIOB HemeramioB: cepbl (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yraepona(ll, 1V), kpemuusi(IV). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MeTtamwioB [A-IIIA rpymn, munka, menu(ll) u
xenesza(ll, III). [TomyueHne okcua0B METAIIOB

XUMHUECKUE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX THIAPOKCHIOB (Ha mpuUMepe
THAPOKCUIOB  aJlOMUHUS, JKene3za, UuHKa). [lomyuenue ocHOBaHuil U
aM(pOTEPHBIX THAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpHHUCTOM, CepHOU, a30THOU, (ochopHOU, KpeMHUEBOH, yroipHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOW M a30THOM KHCIIOT.

[Tonyuenue kucior
OO6ume xuMHuYeckre cBoiicTBa cpeHux coneil. [lomyuenue comneit

HOJIy‘{CHI/IC, CO6I/IpaHI/IC, pacio3HaBaHue BOAOpOO4d, KHUCIOpOJda, aMMHAKa,

YTJIEKHCIIOTO Ta3a B JIAb0OpaTopuu

4.11

[Toryyenne amMMuaka, cepHOW M a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. O01ue

CITIOCOOBI TMOJIYUCHUA MCTAJJIOB




4.12

I'enernueckas cBs3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4eCKUX peakuuid MO pa3IMyHbIM MPU3HAKAM: 110 YUCIYy U
COCTaBy Y4YaCTBYIOIMX B pPEAaKLMU BELIECTB, 0 TemioBoMy 3¢ddekry, mo

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

52

53

5.4

5.5

TennoBoil 3¢ hexT XUMHYECKON peakIu, TEePMOXUMUYECKHE YPaBHEHU. DK30-

U SHJOTEPMUYECKHE peakuu. TepMOXUMHUECKUE YPaBHEHMSI
OKUCIUTEIBHOBOCCTAHOBUTENbHbIE peakui. OKHUCIUTEIN U BOCCTAaHOBUTEIH.
[Ipomieccbl  OKMCIIEHUST W BOCCTAHOBICHHSA.  JJEKTPOHHBIA  OajaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIILHOM peakuu

Teopust aneKTpoIUTHYECKON nuccoruanui. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHI U
HE3JIeKTPoIuThl. CHIIbHBIE U ci1a0ble 3JeKTPoauThl. CTeneHb AUCCoUuau
Peakiun moHHOro oOMeHa. YcCIOBHS NPOTEKAaHUS PEeaKUUid MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeloOBeKa. besomacHoe
UCIOJIb30BAaHUE BEUIECTB M XUMHMUYECKUX peakUuil B jgabopaTopuu u OBITY.

HepBaﬂ NmoMoumpb MMpru XUMHYCCKUX OKOrax MU OTPABJIICHUAX

6.2

XVWMHYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl  (KUCIOTHBIE — JI0XKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPEeJOTBPALICHUS
[TpenenbHast nomyctumas koHueHtpanus BemecTB (IIJK). Ponp xumuu B
pELICHUH HKOJOIMYECKMX Mpo0ieM. YcCuieHue MapHUKOBOro »ddekra,

pa3pyiieHrne 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaeposia, KpeMHHUSI U UX COETMHEHUH B
ObITYy, MEIWIIMHE, TMPOMBIIIEHHOCTH M CeJIbCKOM Xo3diicTBe. [IpumMeHeHue
METAJUIOB M CIUIaBOB (CTallb, YYTYH, IIOPAJIOMUHMIA, OpoH3a) B OBITy u
IIPOMBINIIEHHOCTH UX coeAuHeHul. [oHsTHe 0 KOppOo3un METaJI0B, OCHOBHBIE

CITIOCOOBI 3alUTHI KX OT KOPPO3UU

[IpupogHble UCTOUYHUKM YTIEBOAOPOAOB (Yroib, MNPUPOIHBIA Tra3, He(DTH),

MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

HepBOHa‘-IaJ'IBHBIe MOHATHS 00 OPraHrnvdcCKUX BEIICCTBaX KaK O COCAMHCHUAX
yriepoaa (MCTaH, OTaH, 3TUJICH, AlICTUJICH, 3TAHOJI, TTIMICPUH, YKCYCHAasA KI/ICJ'IOTa).
ITonsaTre 0 OMOIOTrMYECKH BaKHBIX BCHICCTBAX: XHpaAX, 6em<ax, YIJIIEBOJax — U UX

POJIH B )KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o popmynamM XUMUYIECKUX COCTUHEHUI
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPaBHCHUAM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. Xwumus. 8 knace. Yueonuk (aBtop O. C. ['abpuensin).

2. Xumus. 9 knacc. Yuebnuk (aBrop O. C. 'abpuensn).

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1. Xumus. 8 knace/Pymzuruc I'.E., @enpaman @.I°., Akumonepnoe oduiectBo «M3aarenseTBo
«IIpocBerienue»;

2. Xumus. 9 knace/Pymsuruc I'.E., ®enpaman O.T.,
AknmonepHoe obmectBo «M3narenscTBo «IIpocBemniecHuey;

3. Meroaunueckoe nocodue. § knacc (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, U. B.
AKcEHOBA).

4. Meronuueckoe nocobue. 9 knace (aBtopsl O. C. 'abpuensn, U. I'. Octpoymos, U. B.
AKcEHOBA).

5. Terpaap u1st 1TaOOPaTOPHBIX ONBITOB U NpakTHyeckux padot. 8 kiacc (aBropsl O. C.
["a6puensn, 1. B. Akcénona, U. I'. OctpoymoB).

6. Terpaap /Ui 1a0OPaTOPHBIX ONBITOB U MpaKTUUYECKUX padot. 9 kiace (aBropsl O. C.
["abpuensn, 1. B. Akcénona, U. I'. OctpoymoB).

7. XuMus B TecTax, 3ajayax u ynpaxHeHusx. 8 kiacc (aBropsl O. C. ['abpuensn, 1. B.
Tpury6uax).

8. XuMus B TecTax, 3a/1a4ax U ynpaxHeHusx. 9 knacc (aBropsl O. C. I'abpuenss, U. B.
Tpury6uax).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Poccuiickas anexTpoHHas mkodia. - https://resh.edu.ru/
"Anxumuk" - http:/alhimik.ru
Kypnan «Xumus 1 xKU3Hb»I0 - https://hij.ru/

1.
2.
3.
4. ITogOopka nuTepatypsbl 1o Xxumuu - http://c-books.narod.ru/
5. Xypnan " 1 centsi6ps" - https://1sept.ru/

6. Uudoypox - https://iu.ru/video-lessons

7. COOpHUK cTaTei 0 XUMHUYECKUX 3JIEeMEHTaX, UIUTIOCTPUPOBAHHBIN OMTUCAHUEM

IKCIIEPUMEHTOB. -http://www.periodictable.ru
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