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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepanbHOl paboueil mporpammbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUI OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKU COJIepKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMs.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 001IeH 1 PYHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPOPECCUOHAILHOMN JCSITEIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
colepkaHusi  y4eOHOro  mpeaMmeTa, KOTOpPbIM  ABISETCS  NeJarorudyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTIAEIBHBIX 3HAYMMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPUHLHUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

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

— Ilepuonnueckoro 3akona /1. . MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS O XUMUAYECKON COCTABIISAIOLICH HAYyYHOU KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalomuid MUpy,
«buosnorus. 5—7 xiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XUMHUYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO0 XapaKTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B (OPMHUPOBAHUH U PA3BUTUHU TMO3HABATEIBHBIX YMEHHUHN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOr0 OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENN TaKue 1eIH, KakK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHUIO PEIICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYeCKOe MPHOOIIEeHHE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS U CAMOIMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— ¢opmupoBanue oOmEeld (QYHKIMOHAIBHOM W  €CTECTBEHHO-HAYyYHOMU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY’KaIOIIIer0o MHUpa, WCIHOJB3Yysl 3HAHWS U OIBIT, TOJyYEeHHBIC MPH H3YYCHHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
MOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHWUW Ui BBIPAOOTKH JKOJIOTHYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE 0 MeTojax Mo3HaHMS B XUMHUH. UMCThIE BElIeCTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOM MOCYJIOMW, MpaBuWIaMHu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasiokeHHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHHWE W  ONHUCAaHUWE  pEe3yJbTaTOB  IPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT U mpocroe
BelecTBo. Haxoknenuwe kucimopoia B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



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

TennoBoit 3¢h(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHWi. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW W3YUYCHHE CBOMCTB KHCJIOPOJa, HAOJIOJCHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMozcicTBre Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE W IIETOYHO3EMENIbHbIE METAILIHbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonHas W JJIIMHHONEPUOAHAs  (POPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYeK aToMOB TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO TPyMIaM U MepruoaMm.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHaliu3, CHHTE3, Kiaccuukauus, MNEePUOAUYHOCTb, HAOIIOJICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIMYUHBI, €TUHUIIBI
M3MEpPEHMS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
II0JIE3HBIE UCKONIAEMbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBO M XMMHUYECKasl peaKUMs

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHEHUN B COOTBETCTBMU C TOJOXKEHHEM 3JIEMEHTOB B Ilepuoandeckoii
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCTy
M COCTAaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3(ddekTy, mo
W3MEHECHUIO CTENEHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKiuu. CocraBienue YpaBHEHH



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEICTABICHUH 00 3ICKTPOIUTHUYCCKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakluii HOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, peUICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOpPUIbl U UX
HaXOXJICHUE B MPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKkue cBoiicTBa cepbl. CepoBomopo, cTpoeHHue, (PU3NUYECKUE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENIN KHUCIOTHBIX OKCHUJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalnue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJMYYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPALICHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkre u XMMHUUECKHUE CBOMCTBA, oMyyeHue U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYeCKUue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
cBOMcTBa (OOLIME Kak MpEACTaBUTENS Kiacca KUCIOT U CHElU(PUYECKHE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
aioTpornuele Moaupukammuu ¢docdopa, uU3NUECKUE M XMMHUECKHE CBOWCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIEHM  OKUCIEHUA.  YTJIEpOJd,  aJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJOTMYecKHe MpoOJieMbl, CBA3aHHBIE C OKCUIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUILMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOAOPOAOB (yrojb, NPUPOAHBIA ra3, HedTb),
NPOAYKThI WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAX: KMpax, OejKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IMOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITy, B IPOMBIIUICHHOCTU. BakHeWIMe CTPOUTEIbHbIE MaTEpHAIbI: KEpaMHUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COEAUHEHUSMH  (BO3MOXKHO  HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIOJeHHE MpHU3HaKa €€ NPOTEKaHUs, O3HAKOMJICHHE C (PU3HUECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUUid HA MOH aMMOHMS U (pochaT-uOH U U3ydeHHE MPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYECHHE IMPU3HAKOB MX IPOTEKAHUSA, O3HAKOMIIEHUE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl M X COCAUHEHUSA

OO1rast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUU
ux nosiokeHus B llepuomuueckon cucreme xumuuyeckux odiemeHtos [[. .
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetaysioB. [loHsTHe O KOppO3UM METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
anemenToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXJIECHHE B IIPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumudeckux sneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJToMUHUN: TTo10)keHKE B [leproIn4ecKoi CucTeMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aroma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o00pa3llaMd METAJJIOB W CIUIABOB, WX (HU3NUYECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTPOLIECCA TOPEHHUS KEIe3a B KUCIOPOAE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HATpus, Kajlusg U Kaiblugd (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IOBCEIHEBHOW JKM3HM 4YeJIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Poap xuMun B pelieHu# 3K0JI0THYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJEJb, SBJICHHE, MAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: Marepus, aToM, OJJCKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUYCCKUI 3apsiji, MPOBOJHUKH,
MOJyIPOBOHUKY, AUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TElO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanwe, OuMocdepa, 3KOCUCTEMA, MUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COL[MOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPUHATBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUM W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUS 3HAYEHUS XUMHYECKOW HAyKH B KHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAJIBHBIX HOPMax M NpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMIpoLEcce OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY I TOHUMaHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOIIOJAEMBIX IMPOIIECCOB U SBJIICHUM,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYYCHHIO M TIO3HAHUWIO, JF0003HATENHHOCTHh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOSKTHOM M  HCCIIEIOBATEIIbCKOMN
JEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH HW3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJIEICTBUN W
HETPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HMU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJUBUAYAJTLHOU TPACKTOPUHU MPOIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aJaliTUPOBATHCS B TPOPECCUOHATILHON Cpeie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
peueHns 3a1a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOAHON CPEION, IS MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O€CIeunBarOT (GopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HaHUM: PACKPBIBATh CMBICI XHUMHUYECKUX MOHSATHH (BBIACIATh WX XapaKTEPHBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJUYECKHUE (3HAKOBBIC) MOJIECININ, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTepU30BaTh CYIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBaTe/IbCKHeE JeCTBUSI:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKMX OKCIEPUMEHTOB, yMEHHE HaOoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh UCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOHWHALIMSAMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHBbIC Y4eOHbIEe NeHCTBHA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUI0
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM pabOThI U IPYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTD, BBIOUpaTh Hanbosiee 3PpPpeKTuBHBIE CIOCOOBI pelieHus YYeOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJibTaTa 3asBICHHOW LIEJIM, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCS HAy4HbIE 3HAHUS, YMEHHUS U CHOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kjiacce npeMeTHbIEe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKUX TOHSATUI: aTOM, MOJIEKyIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKas peakius, Kiaccu(puKaius peakiui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAs U HEMOJspHas KOBaJCHTHasl CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX ~XUMHUYECKUX TIOHATUA H
MPUMEHSITh ITU TTOHSATHUS MPU OMKUCAHUU BEUIECTB U UX MPEBPAIICHUN;

e ICII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJIs1 COCTaBIeHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKIINM;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB D3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMpPEACIEHHOMY KJAcCy COEIUHEHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX mojioxkeHusi B Ilepuonuueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONMCHIBATh W XapakTepu3oBaTh TaOmmuHyio ¢opmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maieie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj Aapa, OOIIee YHCIO IEKTPOHOB
Y paCIpEaeIeHUE X 1O 3JEKTPOHHBIM CIIOSIM);

e KJIacCU(UIIMPOBATh XMMHUYECKHE HJIEMEHTBI, HEOPraHUYECKHE BEIIEeCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTEepU30BaTh (OINKCHIBATh) OOIIME XHMHYECKHME CBOWCTBA BELIECTB
pa3IUYHBIX KJIACCOB, MOJATBEPXKAAsi ONUCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX MPEBpallleHUid B
Pa3IMYHBIX YCIOBUSX;

¢ BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO Macchl BELIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PAacTBOpE, MPOBOAUTH PACUETHI 11O
YPaBHEHUIO XUMUYECKOIN peaKkIuu;

e IPUMEHSTh OCHOBHBIE ONEpPalid MBICIUTEIBHON AESTENbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYMHHO-CJIEJACTBEHHBIX CBA3€H — Ui M3Y4YEHHs] CBOWCTB
BEIIECTB M XHWMHMUYECKMX PpEaKIHUil, €CTECTBEHHO-HAYyYHBbIE METOJIbI
NO3HAaHUA — HAOJIOJICHHE, U3MEpPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

e CJICZIOBATh MpaBUJIaM IOJIb30BAHUSI XMMHUECKON MOCY10i 1 1abopaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBUM C HWHCTPYKLUUSMU IO BBINOJHEHUIO J1a0OpaTOPHBIX
XUMUYECKUX ONBITOB MO TOJYYEHHUI0 W COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
Y IIPOBOJUTH XMMHUYECKHE SKCIEPUMEHTHI IO PaclO3HABAHUIO PACTBOPOB
HIeJI0Yel U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (IakMyc, (eHosndraneuH,
METUJIOPAHXK U IpyTHE).

K koHIy 00yueHus B 9 kjacce npeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

e PAaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHATUN: XUMHYECKUI
AJIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTUOH, aHWUOH, MPOCTOE BEUIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPUIATENIBHOCTh, CTEINEHb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, 3JIEKTPOJIMTHYECKAs IUCCOLMALMS, PEAKIUH HOHHOIO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasl CBs3h (KOBAaJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA H
MPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUM BELIECTB U UX NPEBPALICHUN;

e ICTIOJI30BATh XMMUYECKYI0 CUMBOJIUKY JIJISI COCTaBJICHUS (POPMYJIT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

e OTIPEJICTISATh BAJICHTHOCTb U CTETEHb OKUCJICHUS XUMHYECKUX DJIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCY COEIMHEHUM To (dopmyiaM, BHUI XHUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

epackpeiBaTh cMbich Ilepuonmyeckoro 3akona J[. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OOJdbIIME TMEPUOABI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHde HMX 1O JJICKTPOHHBIM  CJO0sIM), OOBICHSATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

e KJTACCUPUIIUPOBATH XUMHUUYECKHE DJIEMEHThI, HEOPTaHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBY YYAaCTBYIOIIMX B pPEaKIIHH
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M CcHeHUPUYECKUEe XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpuUMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

e COCTABJISITh YPABHEHHUSI JIEKTPOJIUTUUECKON AUCCOIUALIMU KUCIIOT, EI0UeH
U COJIEH, MOJIHbIE U COKpalIEHHbIE YPaBHEHUS peaKIuii HOHHOrO OOMeHa,



YpaBHEHUSI PEAKIMM, MOATBEPKIAIONINX CYIIECTBOBAHUE TE€HETUYECKOMN
CBSI3M MEX]Ty BEIIECTBAMHU PA3IUIHBIX KIJIACCOB,;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCca 3THX PEaKIni;

o IPOTHO3MPOBATh CBOWMCTBA BEIICCTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYHCJISATH OTHOCHTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MacChl BEIICCTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJeMEHTa 10 (OpMyJie COCIHHCHHS,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, IPOBOAWTH PACUETH II0
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COOMTIOAATH TIpaBUJjIa TIOJIG30BAHUS XUMUYECKOHN MOCYI0N U JTaOOpaTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMPAHMIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o IPOBOINTH PEAKIINH, TTOATBEPKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IUYHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEILHON ACATEILHOCTH — aHAIM3 U
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMAaTHU3allui0, BBIABJICHUE
NPUYUHHO-CJICACTBEHHBIX CBSI3¢H — i1 M3YyYCHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHNE, JKCIICPUMEHT (peajbHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
Xumusi — BaXkHas 00J1acTh
11 ©CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edso0.ru/7f41837c
YeloBeKa
BemecTBa 1 xuMu4eckue bubmnoreka IIOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837c
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmuoreka [JOK
' 00 oKcHIax https://m.edso0.ru/7f41837c
99 Bonopon. I[Tonsitue o kuciaorax 3 1 bubnuoreka [IOK
' M COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubnunorexa LIOK
' OCHOBaHUSIX https://m.edso00.ru/7f41837¢c
24 OcCHOBHBIE KJ1acChl 11 1 1 bu6muoreka [JOK
' HEOPraHWYECKUX COCIUHEHUN https://m.edso0.ru/7f41837c
Wroro no pazmeny 30

Pasnen 3. [lepunoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoOB.
Xumuyeckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU



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

[lepuoauueckuii 3aKOH U
31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
' XHUMHYECKHX dJ1eMeHToB []. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMHYecKasi CBA3b. BuG 10K
nonIMoTexa
3.2 o - 8 2
KHEIITEIBHO https://m.edsoo.ru/7f41837c
BOCCTaHOBUTENIbHBIE PEAKIIUU
bubmnoreka IIOK
" 15
TOTO HO pasiery https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 bubmmorexa [JOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5 5
[TPOTPAMME
9 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne i/ P Kontpoabnbie | IpakTnueckue (pp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThl padoThl
pecypchl
Pa3pnen 1. BemecTBo 1 XMMH4YeCKHe PeaKIUH
11 [ToBTOpEeHue U yriydieHrne 3HaHui 5 1 bubmuoreka [JOK
' OCHOBHBIX Pa3ziesioB Kypca 8 Kiiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmoreka [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
1.3 DNIEKTPONUTHYECKAs! JUCCOLIHAITHSI. 8 1 1 bubnmoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XUMHYECKUE peakllui B pacTBOpax

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

Hroro no pazgeny 17
Pa3gen 2. HeMeTa/JILI M X CO€IHHEHUS
51 OO6m1as XxapakTepucTUKa XUMHUYECKUX 4 bubmmoreka [JOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO61as xapakTepUCTHKA XUMUYECKUX
2.2 sneMenToB VIA-rpymmel. Cepa u eé 6 bubmiorexa LIOK
' PYTHIRL- &P https://m.eds00.ru/7f41a636
COENMHEHHS
OO61as xapakTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-Tpymmsl. A30T, pochop u ux 7 bubmorexa LOK
' PYTHEL ’ P https://m.eds00.ru/7f41a636
COENMHEHHS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 aneMenToB |VA-rpymmel. Yriepon u 8 Bubmorexa ITOK
' . PYTUTRL poa https://m.eds00.ru/7f41a636
KPEMHUH U UX COCIMHCHUS
Hroro no pazneny 25
Pa3znen 3. MeTaJliibl H HX COeAMHEHUS
but6mmorekxa [IOK
A1 7| 4
3 (O61mpte CROACTEA METalIoB https://m.edsoo.ru/7f41a636
. bubnuotexa [JOK
3.2 Bakueiiime MeTamisl 1 X COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paszpnen 4. Xumus u okpy:xamwomas cpeaa
4.1 BemectBa 1 MaTepHaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro no pazueny 3



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

Pe3epBHOE Bpemst

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



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

IMNOYPOYUHOE IINTIAHUPOBAHMUE C BKJIIOYEHHEM JIeCOTEXHOJIO0I'H4ecKoro
coJep:KaHusA

8 KJIACC (ba30Bblii ypoBeHb)

JlabopaTopHo-
KojanuecTBO 4acoB TE€XHOJIOTHYeCcKOoe

N Tema ypoka obOopynoBanue

n/n

Konrpoabnbie | IlpakTnyeckue
Beero | pagorn: padoTh

[Ipenmer xumun. Ponp xumuu
1 B XWU3HHU yeJioBeka. Tema m| 1
BEIIECTBA

Ilonstue o MCTOJaX IMO3HAaHUA
B XUMHUHU

[IpakTuueckass pabora Ne 1 1
«IIpaBmiia paboThl B
3 naboparopurn W Tpuémsel | 1
oOpamieHust ¢ J1abopaToOpHBIM
000pyJIOBaHUEM»

UucTble BeliecTBa U CMECH.
Crioco0bl pazfieneHus: cMecei

[IpakTnueckass pabora Ne 2 1
«Paznenenne cmeceit  (Ha
npuMepe OYHCTKHU
TIOBAPEHHOH COJIN)»

6 ATOMBI 1 MOJIEKYJIBI 1

XuMuyeckue JJIEMEHTHI.
7 3HaKu (cumBobl) | 1
XUMHUYECKHX DJIEMEHTOB

[Tpocteie u CIOKHBIE
BEIECTBA

ATOMHO-MOJIEKYIISIPHOE
YUICHUE

3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB. XuMuueckas
10 | dopmyia. BanenTHocts | 1
aTOMOB XHUMHYECKHX
2JIEMEHTOB

OTHOocHTEeNnbEHAS aToMHas
macca. OTHOCHUTENLHAA
MOJICKYJISIpHAsI Macca.

Pacuem MOJIEKYNAPHOU
maccol XuUmuueckKux
seuiecma, UCNOIb3YeMbIX

11




JIeCHOM Xxo3aicmee
(VIECKJIACC)

12

Maccoeasn 0011
XUMUUECKO20 INleMeHma 6
COCOUHCHUU.

Pacuem  maccoeoit  Odonu
INeMeHma 6  Cpeocmeax
3auumol pacmenuil
(VIECKJIACC)

13

KonnuectBo BemecTBa. Mob.
MousipHast macca

14

dusnueckue U XUMHYECKHE
SIBJICHHSL. Xumuueckas
peaKiust

15

[Ipu3naku u yCI10BUs
IIPOTEKAHUS XUMHYECKHUX
peaKkuuii.

16

3aKOH COXpaHEHMsSI MaccChl
BCIIIECTB. XuMudeckue
YpaBHEHUS

17

Breraucnenus KOJINYECTRA,
MacChl BEIIIECTBA o
YpPaBHEHUAM XUMHUYECKIX
peakuui

18

Knaccugukanus XumMHYECKUX
peakuui (coenunHenus,
pas3nokeHus, 3aMellEeHus,
oOMeHa)

19

M. B. JlomonocoB —
YUEHBIN-2HUUKIIONEAUCT.
O0600menue 51
CHCTEeMaTH3alus 3HaHUH

20

KontponsHast pabora Nel mo
TEME «BemecTBa Hu
XUMHUYECKHE PEAKIIUI

21

Bo3nyx — cmech razos.
CocraB Bo3ayxa. Kucnopon
— DJJIEMEHT U  MPOCTOE
BemiecTBO. O30H

22

Ouznueckue W XUMHYECKHE
CBOHCTBa KHCII0pOia
(peakuuu OKHUCJIEHUS,
TOpeHue). [TonsiTue 00
OKCHJIaX.

23

Crnioco0w1 MTOTydCHUS
KHUCJIOpOAa B J1abopaTtopuu U
IIPOMBIIIICHHOCTH.
IIpuMeHeHne Kucnopoaa




Tennosou Ighhexm

Hudghposas

Xumuyeckou peakuyuu, nabopamopusa  no
nouamue 0 Xumuu,  OAmMUUK
24 | mepmoxumuueckom memnepamypul
ypaeHneHnuu, IK30- u unu mepmomemp
IHOOMEPMUYUECKUX PeaKUUAX
(VIECKJIACC)
TorumBo (HedTH, yroap u
o5 METaH). 3arpsi3HeHne
BO3/yXa, CHOCOOBI ero
MIpeI0TBPALCHUS
[IpakTrueckas padora Ne 3 mo
o | TEME «IlomyuyeHue 51
coOupanue KHCIIOpO/Ia,
W3YyYECHHUE €TI0 CBOMCTB)
Bomopon — osnemeHT WU
27 | mpocroe BEIIIECTBO.
Haxoxnenue B mpupoe
dusznueckue M XUMHYECKUE
28 | cBoiicTBa BOZIOpOJA.
IIpumeHeHne Bogopoaa
Ilonamue o kucromax u Komnnexkm
conax. yueono-
Ilonamue o kucromnocmu Jabopamopnozo
29 | nousnl, onpeodenenue obopyoosanus
KUCTIOMHOCMU HOY6bL "Azponom-
(VIECKJIACC) noneeoo"”
pH-memp
30 CrniocoOsl MOJIyYEHUs
BOJZIOpOJIa B TaOOpaTopuu
[IpakTruyeckas padora Ne 4 o
31 | Teme «ITomyuyenue u
coOupaHue BOJOPOJA,
W3y4YEHUE €r0 CBOMCTB
32 Mounsipablii  00BEM  Tra30B.
3akoH ABOrajapo
Brruncienus 00BEMa,
33 | KOTHMUECTBA BEINECTBA Ta3a IO
€ro H3BECTHOMY KOJIMYECTBY
BEIIECTBA WJIN 00BEMY
Brruucnenunss o0bEMOB Ta3oB
34 |TO YPaBHEHHIO peaKuiu Ha
OCHOBE 3aKOHa OO0BEMHBIX
OTHOIIIEHUI Ta30B
35 Ou3nyeckue U XUMHUYECKHUE
CBOICTBA BOJbI
36 CocraB ocHoBanuil. [lonsTHE

00 MHIMKATOpax




37

Boga xak pactBoputens.
Hacepimenasie u
HEHACBIIIICHHBIE PACTBOPHI.
MaccoBas 10151 BellleCTBa B
pacTtBope.

Onpvickusanue pacmenuil
cpeocmeamu 3auiumaol
pacmenuii (J/IECKJIACC)

Komnnexm
yueoHo-
1a00pamopHo2o
0bopyoosanusn
"Aeponom-
noneeoo"”
TDS-memp,
Xumuyeckoe
0bopyoosanue

38

[IpakTuyeckas padora Ne 5 o
teme «lIpurorosienue
pacTBOPOB C ONPEAEIEHHOM
MAacCOBOH IoJIeH
PacTBOPEHHOTO BEILIECTBAY
Ilpuzomoenenue pacmeopa
Y000penus 011 NOOKOPMKU
pacmenuu (/IECKJIACC)

Xumuueckoe
ooopyoosanue
Kabunema

39

KonTponbnas padora No2 mo
teme «Kucnopoa. Bogopon.
Bonxa»

40

OKCHUIBL: COCTaB,
Kiaccuukanus,
HOMEHKJIaTypa

41

[lonyyenne u XUMHUYECKHUE
CBOICTBa KHCJIOTHBIX,
OCHOBHBIX M  aM(OTEpHBIX
OKCHJIOB

42

OcHoBaHu4: COCTaB,
KIaccupuKanus,
HOMCHKJIATypa

43

[Tonyyenne u XUMUYECKHUE
CBOMCTBAa OCHOBaHUH

44

Kucnorsr: COCTaB,
KJ1accupuKaus,
HOMEHKJIaTypa

45

[lonyyenne u XUMUYECKUE
CBOWCTBA KUCIOT

46

Conu (cpennue):
HOMEHKJIATYypa, CIOCOOBI
IMOJIY4YCHMUH, XUMHUYCCKHUEC
CBOMCTBA

47

[Ipaktuyeckass pabora Ne 6.
Pemenne
HKCHEPUMEHTAIBHBIX  3aJad
no TeMe «OCHOBHBIE KJIacChl
HEOPraHNYECKuX
COCTUHEHUN)

48

I'emetnueckas CBSI3b MCKIY




KJIacCaMM  HEOPraHUYeCKHUX
COETUHEHUN

49

O06001IeHne u
cUCTeEMAaTH3alusd 3HaAaHUKN

50

KonrponsHast padora Ne3 mo
TeMe "OCHOBHBIE  KJACChI
HEOPraHUYeCKUX
coenuHeHun"

o1

[epBrIc TIOTIBITKH
KJIaCCU(UKALUNA XUMHYECKUX
anemeHTOB.  [loHsATHE  ©
IpyNIax CXOIHBIX JICMCHTOB

52

[lepuonuueckuidi  3aKOH U
[Tepuonuueckas cucrema
XUMHUYECKUX sneMmeHToB 1. 1.
Menneneesa

53

[lepuonsl, TPYIIIBI,
TIOATPYIIIBI

54

Crpoenue aromoB. CocrtaB
aTOMHBIX sifiep. M3oTorbl

55

Crpoenue AJIEKTPOHHBIX
000JI0YEK aTOMOB JJIEMEHTOB
Ilepnonnueckoin cucremsl /l.
N. MenneneeBa

56

XapakTepucrrka
XMMHYECKOIO0 DJIEMEHTA IO
€ro ITOJIOKEHUIO B
[Tepuonnueckon cucreme JI.
N. MenneneeBa

57

3nauenue Ilepuonnueckoro
3aKOHA NI pa3BUTHUS HAYKU U
npaktuku. J[. 1I. Mennenees
—  YuY€HBId, Iemaror u
rpa)xJaHuH

58

DIIEKTPOOTPHULIATENBHOCTh
aTOMOB XUMHUYECKHUX
JJIEMEHTOB

59

HNonnas xumMudeckas CBsI3b

60

KoBasienTHas NOJIIpHAs
XUMUYECKas CBSI3b

61

KoBanentHas HEMoJsIpHad
XHUMHUYECCKaA CBA3b

62

CrernieHb OKUCIIEHUS

63

OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

64

OKHUCIUTEN u
BOCCTaHOBUTEIHN




KonrponsHast pabora Ne4 mo
65 |[teme  «Crtpoenme  aroma. | 1
XuUMHUYECKas CBS3b»

PesepBHelit ypok. O600meHue

66 .
U cHUCTeMaTU3alus 3HaHUH

PeszepBHbIil ypok. O600mEeHNe
Y CUCTEMATH3alHs] 3HAHUI

67

Ilpucomoenenue pacmeopa
68 y0oopenus u  NOOKOPMKaQ
paccaosvl X8OUHbBIX PACMEHUTL
(JIECKJIACC)

XUMHYECKOE
o0opynoBaHuE
KaOuHeTa

OBIIEE KOJIMYECTBO

YACOB 10 NTPOTPAMME 68

9 KIIACC

KoanyecTBo 4acoB

Ne T
eMa ypoKa
n/n P Bcero

KonTpoJbHbIe
padoThI

IIpakTn4yeckue
padoThI

JlaGoparopHo-
TeXHOJIOTH4YecKoe
o0opynoBanme

[Tepuoanueckuit
3aKOH.
[Iepuonnueckas
CUCTEMA XUMHUYECKUX
anemenToB J[. U.
Menneneena

3aKOHOMEPHOCTH B
N3MEHEHUH CBOWCTB
2 XUMHYECKHUX 1
AJIEMEHTOB TIEPBBIX
TPEX MEPUOIOB

Knaccudukanus n
HOMEHKJIaTypa
HCOPTaHNYCCKUX
BEIIECTB

Bunn xumuueckoit
CBSI3U U THUIIBI
KPUCTAJUTHYECKUX
pemeToK

KontponbHas padota
5 Nel mo teme 1

«IToBTOpEHUE U




yriyOJIeHHE 3HAaHUT
OCHOBHBIX Pa3JIeIOB
Kypca 8 kimaccay

Knaccudpukanus
XAMHUYECKHUX
peakuuii mo
pa3IUYHBIM
MPU3HAKAM

[TonsiTHEe O CKOpOCTH
XHUMHYECKOH
peaknuu. [lonstue o
TOMOTI'€HHBIX U
TeTEPOreHHBIX
peaKIusx

ITonstue o
XHMHYSCKOM
PaBHOBECHH.
@aKTOpPBI, BIUAIOIINAEC
Ha CKOPOCTh
XUMHYECKOH
peaKkuuu u
MOJIOKEHHUE
XHUMHYECKOT O
paBHOBECHS

OKHUCIIUTENBLHO-
BOCCTAHOBUTEIHHEIE
peakuumn

10

Teopus
ANEKTPOJINTUYECKON
JUCCOLUAINH.
CunbHble U crabble
AJIEKTPOJIUTHI

11

HNonnble ypaBHEHUS
peakuui

12

XHAMHYECKUE
CBOMCTBA KHUCIIOT U
OCHOBAaHHUH B CBETE
IpeJCTaBIeHUN 00
JJEKTPOJIUTUYECKON
JUCCOLalU

13

XUMHUYECKHUE
CBOMCTBA COJIEN B




CBETE
npeACTaBICHUN 00
AIEKTPOJIUTUYECKON
JIACCOLAAIAN

14

ITonsatue o
TUIPOJIU3E COJICH

15

O0600111eHE U
cUCTEMATU3AlUsA
3HaHUU

16

[IpakTnueckas
pabora Ne 1.
«Pemenne
AKCIEPUMEHTAIbHBIX
3a1au»

17

KonTponbnas padota
Ne2 o Teme
«INEKTPOTUTUYECKAS
JICCOLAITNS.
XUMHYECKHE
peakuuu B
pacTBopax»

18

OOmas
XapaKTEePUCTHKA
raJlJoreHOB.
XnMuyeckue
CBOMCTBa Ha
MpUMepe XJiopa

19

XJI0pOBOAOPOA.
CoustHas KUCJI0Ta,
XUMHUYCCKUC
CBOMWCTBA,
MOJTyYeHUE,
MIPUMEHEHHE.
3aconenue nous,
COJIOHUAKU, 6/IUAHUE
XJ10pU006 HA NOYEbl
(JIECKJIACC)

Panuyeean nou-

6ennan 1adbopamopus
PILI-1

20

IIpaxTrueckas
pabota Ne 2 o Teme
«Ilonyuenune
COJISTHOM KHMCJIOTHI,
H3YyYCHHE €€




CBOICTBY

21

Breraucnenus 1o
ypaBHEHUSIM
XHUMHYECKHUX
peaKkuuii, €ciii OJuH
W3 PeareHTOB JiaH B
H30BITKE

22

O6mas
XapaKTePUCTHKA
35ieMeHTOB VIA-

IpYIIIBI

23

Annorpomnssie
MoAU(UKAIIIU CEPHI.
Haxoxnenue cepbl u
€€ coeIMHEHNH B
MpUpPOJIE.
XuMuyeckue
CBOMCTBA CEpBI

24

CepoBojiopoj,
CTpOEHHE,
¢buznueckue u
XAMUYECKHE
CBOICTBa

25

Oxcunppl cepsl.
CepHas KHUCIIOTa,
¢buznueckue u
XUMHAYECKHE
CBOMCTBA,
IIpUMEHEHHE

26

XuMH4ecKue
peakIuu, JIexKaIe B
OCHOBE
MIPOMBILIIIEHHOTO
crioco0a Moyry4yeHust
CEpPHOM KUCIIOTBHI.
XuUMH4YECKOe
3arpsi3HEHUE
OKpY>KaroIleu cpeibl
COCIMHCHUSIMU CEPBHI.
Kucnommuwie oosxcou,
ux enusHue Ha
nO46bl U pacmeHus

Komnnexkm yueono-
1a60pamopno2o
o0dopyooeanusn
"Azponom-noneeoo",
Panyeean noueennasn
naoopamopusn PILI-
1, yugposasn
nabopamopus, pH-
memp




(JIECKJIACC)

27

Breraucnenue
MacCOBOM JOJIH
BBIXOJa MPOAYKTa
peakuuu

28

Oomas
XapaKTePUCTHKA
anemeHToB VA-
rpynmsl. A30T,
pacrnpocTpaHeHHE B
IPUPOJIE,
(dbuznvecKue u
XUMHYCCKHE
CBOICTBA

29

AMMUak, ero
(dbuznvecKue u
XUMHUYCCKHE
CBOMCTBA, NIOJIy4CHUE
Y IPUMCHEHUE

30

[IpakTrueckas
pabota Ne 3 o Teme
«[Tomyuenne
aMMUaKa, U3y4eHHe
€ro CBOMCTB)»

31

A3oTHag KHuciaoTa, e€
¢buznueckue u
XAMUYECKHE
CBOICTBa

32

Hcnonn3oBanme
HUTPATOB U COJIEH
AMMOHHUS B KAUCCTBEC
MHHEPAIBbHBIX
yoOpeHuit.
XHUMHUYECKOE
3arpsi3HEHUE
OKpY’Karolllen cpeibl
COCAMHCHHUSIMH a30Ta

33

dochop. Oxcun
docdopa (V) u
dbocdopHas kKuciora,
(buznveckue u
XUMHAYECKHE




CBOICTBA, OJIyYECHHE

34

Hcnons3oBanue
docdaroB B kauecTBe
MUHEPATBHBIX
yao0OpeHUi.
3arpsi3HeHUe
MIPUPOJHON Cpeibl
dbocharamu

35

Yraepon,
pacrnpocTpaHeHHE B
IPUPOJIE,
(dbuznvecKue u
XUMHYCCKHE
CBOICTBA

36

Oxcuipl yriepoja,
ux QU3HYECKUE U
XUMHUYCCKHE
CBOMCTBA.
DKOJIOTHYECKHUE
poOIIEMBI,
CBSI3aHHBIE C
OKCHJIOM yTJIepoJia
(V)

Ilapnuxoentit
aghpexkm, enuanue
Y2NIeKUCN020 2a3a Ha
pacmenus
(JIECKJIACC)

Xumuueckoe
obopyooeanue
Kabunema, 0amuuk
Cco,

37

VYroapHasa KUCIOTa U
e€ con

38

IIpaxTrueckas
pabota Ne 4 o Teme
"[Tonyuenne
YTJIEKUCIIOrO Trasa.
KauectBennas
peakmus Ha
kapOoHat-uoH"

39

[TepBonavasibHBIE
TIOHSATHS 00
OpraHUYECKHUX
BEILIECTBAX KaK O
COEIUHEHUAX




yriepona

40

Kpemnuii u ero
COEIUHEHUS.
Ilecuanvie nouewl,
ux ponv 6
6030yx000mene
(VIECKJIACC)

41

[IpakTnueckas
paborta Ne 5.
Pewenne
AKCIEPUMEHTAIIbHBIX
3a/1a4 10 TeMe
«Baxuneimue
HEMETAJIbl U UX
COEIUHEHUS»

42

KontponbHas pabota
Ne3 o Teme
«Baxxneimmue
HEMETAJIJIBI U UX
COEIUHEHUS

43

O6mmas
XapaKTepPUCTUKA
XUMHYECKHUX
3JIEMEHTOB —
METaJJIOB.
Mertannuueckas
CBSI3b U
MeTaJuTHdecKas
KpUCTaJUTMYECKast
peléTKa.
duznueckue
CBOICTBA METAJIJIOB

44

XUMUYECKUE
CBOWCTBA METAJLJIOB.
DIIEKTPOXUMUYECKU I
P HAaPSHKEHU
METAJIOB

45

OOmume crmocoObl
MOTyYeHUS
meTauioB. CIIaBhl.
Breraucnenus 1o
ypaBHEHUSM




XAMUYECKHUX
peaKkmuii, eciii OJuH
W3 peareHTOB
COJICPKUT TIPUMECH

46

[TonsiTre o Koppo3uu
METaJIJIOB

47

IIenouHbIe METAIIIBI

48

OKcuIsl 1
TUJIPOKCHJIBI HATPHS
U Kajug

49

[[{enro4yHO3EMEIBHEIE
METaJUThI — KaJIbIHHN
1 Maraum

50

Baxueiinue
COEIMHEHNS KaIblHAA

51

O06001IeHNe 1
cUCTEMAaTHU3ALHA
3HAHUHU

52

JKécTtkocTh BOIBI U
CIIOCOOEI €é
yCTpaHEHUs

53

[TpakTnueckas
pabota Ne 6 o Teme
"YKEcTKkoCTL BOIBI U
METOBI €€
yCTpaHEHHS"

54

AmroMuHNH

55

AmpoTtepHbIe
CBOMCTBA OKCHIIA 1
THAPOKCH]IA

56

Keieso

57

Oxcupbl,
THAPOKCHUIBI M COJTH
xenesa (I1) u xxenesza

D)

58

O0600111eHE U
CUCTEMATHU3ALUS
3HaHUHU

59

IIpaxTrueckas
pabota Ne 7.
Pewenne




AKCIIEPUMEHTAITbHBIX
3aJ71a4 10 TEME
«Baxnenmue
METaJIbl U UX
COEIUHEHHUS

60

Brrancnenus no
YpPaBHEHUAM
XHUMHYCSCKHX
peakuuii, €ciii OJUH
W3 peareHTOB JaH B
HU30BITKE WIIN
COJICPKUT TIPUMECH.
Breraucnenus
MAacCOBOH JI0JIU
BbIX0/1a ITPOJIYKTa
peakuuu

61

O06001IeHNe 1
cUCTEMAaTHU3alHA
3HAHUHU

62

KonTponbhas padbora
Ne4 o Teme
«Baxxneiimue
METaJUTBI U UX
COCIMHEHMUS

63

BemectBa u
Marepuabl B
MMOBCEIHEBHOM
JKM3HHU YeJI0BeKa.
Xumuueckue
cpeocmea 3auiumol
pacmenuii
(VIECKJIACC)

64

XUMHUYECKOe
3arpsi3HEHUE
OKpY>KaroIleu Cpeibl.
Onmumanvhoe
6HeceHue
XUMUYECKUX
Y000penuii 8 nougy.
3azcpaznenue noue
(JIECKJIACC)

HAGOp XumuuecKux
yooopenuii

65

Ponp xumuu B

Komnnexm yueono-




pereHnn
DKOIOTHYECKUX
pooJeM.
IKonozuueckue
npoodemul, cnocoobl

ux peuienun
(IECKJIACC)

aadopamopno2o
0bopyoosanusn
"A2ponom-nonesoo"”,
Panyeean nousennasn
naoopamopusn PILI-1

66

Pe3epBHbIit ypok.
O6o06menne u
cucTeMaTu3aIus
3HAHUU

67

PesepBHbIit ypoK.
O06o0menue u
cucreMaTu3anus
3HaHUHN

68

PesepBHbIit ypoK.
O06o0menue n
cucreMaTu3anus
3HaHUHN

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HBIe XUMHUYCCKUC ITOHATHUS)

11

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHUX IOHSATHUH: aTowm,
MOJIEKYyJa, XUMHYECKUI 3JEMEHT, IPOCTOE BELIECTBO, CIO0XKHOE
BEIIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJHAsA), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJIpHas Macca, KOJIUYECTBO
BEIIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas [0S XHMUYECKOIO
JJIEMEHTa B COEJMHEHUHU, MOJSPHBIA 00BEM, XMMHUYECKas peaklus,
KJacCU(pUKallMsi  peaklHil:  peakuud  COEAMHEHHUS,  pPEaKIHUH
pa3IOKEHUs,, PEAaKUMU 3aMeleHMs, peakuuu oOMeHa, 3K30- U
SHAOTEPMUYECKUE PEAKLHUU, TEIIoBOM 3(Q(EeKT peakiuu, pacTBOp,

MaccCoBas O0Jd BEIICCTBA (HpOI_ICHTHaH KOHHeHTpaHI/Iﬂ) B paCTBOpC

1.2

HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCECKUX MOHATUU U

MMPUMCHATH OTU MMOHATHSA ITPU OIMMMCAHUHN BCUICCTB U UX HpeBpaHICHI/IfI

1.3

MCIOJIb30BAaTh XUMHYECKYI0 CHMBOJIMKY JII COCTaBieHHUS (Hopmyi

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKLII/Iﬁ

14

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

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COECTUHEHUIX

1.6

KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YYaCTBYIOUIMX B pPEaKIMH BEUIECTB, 110 TEIIOBOMY 3 dekTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MAaCChL

BC€IICCTB




1.8

BBIUUCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa Mo (opMyIie

COCAMHCHUS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI [MO3HAaHUS — HaAOII0/ICHUE,
U3MEPEHHE,  MOJICIMPOBAaHUE,  OKCHEPUMEHT  (peajbHbIi U

MBICJICHHBII )

ITo Teme: «BakHelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

PaCKpbIBaTb CMBICJI OCHOBHBIX XHUMHUYCCKUX TOHSITHM: OKCH I,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpeIICJIéHHOMy KJ1accy

coenuHeHul no popmMynam

2.3

KJ'IaCCI/I(bI/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKIasi OMHCAaHUE MPUMEPAMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBA BENIECTB B 3aBHUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH TIIPOTCKAHUA XHUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

cleoBaTh MpaBWJIaM TIONB30BAaHUS XWUMHUYECKOW TIOCYlIOH W
1abopaTOpPHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMHU IO BBIIIOJHEHUIO
na6opaTopHHx XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U C06I/IpaHI/II-O
ra3o00pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB € OMNPENEIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEIIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacro3HaBaHUIO PAaCcTBOPOB IIeJoYed M KUCIOT C TOMOIIBIO

MH/IUKATOPOB (JIaKMYC, (PeHOIPTATCHH, METUIOPAHXK U APYTHE)

2.7

MMPpOBOIHUTH paC‘{éTBI 0 YPaBHCHHUIO XUMHYSCKOMN pcaKkuuu

ITo Teme: «llepmogmueckuin 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHToB J[. M. MennpeneeBa. CtpoeHHne aTOMOB.

Xumudeckas cBa3b. OKUCIUTEILHO-BOCCTAHOBUTEIILHEIC pCakumn»

3.1

PaCKpbIBATL CMBICJI OCHOBHBIX XHUMHUYCCKHUX MIOHSATHI: AApO aroma,
ANIEKTPOHHBIA CIIOM aroma, aTOMHas oOpOWTalb, paguyc aToma,

XUMHUYCCKasd CBA3b, IOJIApHAass W HCIOJApHAas KOBAJCHTHAA CBA3b,




ANEKTPOOTPULATEIBHOCTh, HOHHAs CBSA3b, HOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

OIKCHIBATh U XapaKTepH30BaTh TaOIM4Hy0 Gopmy Ilepuommdeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3iu4aTh MOHITHS «TJIaBHAS
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIITHEY epuoabl

3.4

packpsiBaTh cMbica [lepuoanueckoro 3akona JI.M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYCCKHUX DJJIEMCHTOB OT MUX IIOJOXCHHSA B Hepnozmqecxoﬁ

CHUCTCMC

3.5

COOTHOCUTHh  0003Hau€HUs, KOTOpble HUMEITCI B  Tabiuue
«Ileppuoguueckass  cucrema  XuUMHYeckux  anementos  JM.
MeneneeBay ¢ 4YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMMHYECKMX DJJIEMEHTOB (COCTaB M 3apa] sjapa, oOliee 4uciIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

3.7

ONpEeNeNsATh BUJl XUMHYECKOW CBsi3u (KOBaJieHTHAas W HWOHHAs) B

HEOPTaHNUYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA

1

ITo Teme: «BemecTBo U XUMUYECKask PEAKIIUS)

11

PaCKpeIBaTh CMBICII OCHOBHBIX XHMHUUYCCKHX TOHSITHM: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, 3JICKTPOJIUTHYCCKAd AUCCOLMAlNA,
PC€aKkiiuki MOHHOI'O O6M€Ha, KaTaJm3aTop, XUMHUYCCKOC PABHOBCECHC,
06paTI/IMBIe n H606paTI/IMLIC pc€aKknuu,
OKHCIIMTCIBHOBOCCTAHOBHUTCIIBHBIC pPCaKknuu, OKHCIINTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHUC W  BOCCTAHOBJICHUC, aAJUIOTPOIIHA,

am(doTepHOCTh, XUMHYECKass CBA3b  (KOBaJCHTHas, HOHHAas,




MeTaHJII/I‘-IGCKa}I), KpucCTaJlliIn4eCKasa peméTKa, CIlJIaBbl, CKOPOCTb

XUMHYECKOM pC€aKnuu

1.2

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATUH U

MNPUMCHATH 3TU IMOHATHSA ITPU OIIMCAaHUN BCHICCTB U UX HpeBpaH_[CHI/Iﬁ

13

COCTaBJISITh yYPAaBHEHUS AJIEKTPOJUTUUYECKON ITUCCOLMAIIMN KUCIIOT,
nieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHHUS pEaKIHii

WOHHOI0 00OMeHa

14

PacCKpbiBaTh CYIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ

MMOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOT'O OajaHca 3THX peaKHI/Iﬁ

1.5

IMpOBOAUTH paC‘léTBI 110 YPaBHCHHUIO XUMHUYECKOU pCaKnuu

IIo Temam: «Hemeramnsl M uX coeguHEHUS» U «MeTaniabl U HUX

COCAUHCHU A

2.1

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CIICIU(PHIECKUE XUMHUIECKUE
CBOWMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXkJas OIMCAHUE
IIpUMepaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLINX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

COCTaBJIATb YPAaBHCHUA peaKLIPIfI, MOATBCPIKAAOMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCHICCTB B 3aBUCUMOCTU OT UX CTPOCHMHA,
BO3MOXHOCTH HPOTCKAHUSA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJiaM TMOJb30BAHUS XUMHUYECKOM TIOCYyAOH H
71ab0paTOpHBIM O00OpYIOBAaHUEM, a TaKXKe MpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH IO BBIITOJTHEHUIO
1a060PaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJTYYCHHIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIEKHUCIIOro ra3a)

2.5

MPOBOJUTh PEAKIMHU, IMOJATBEPKIAIONIME KAUYECTBEHHBIA COCTaB
pa3MYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOPH/I-,
Opomun, womua, kapOoHat, Qocdar, cummkar, cynabdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, HOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPAaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMUs 1 OKpY’Karoias cpear

3.1

pacKkpbIBaTh  CMBICII OCHOBHBIX XuMmuyeckux mnoHstuii: [IJK

BCIICCTBA; KOPPO3Ud MCTAJIJIOB




3.2

MPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIIBHON JESITEIbHOCTH —
aHaJu3 W CHHTE3, CpaBHCHHE, OOOOIICHUE, CHUCTEeMAaTH3aIUIO,
BBISIBICHUE TPUYMHHO-CICACTBEHHBIX CBSI3eM — I U3y4EHUSA
CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIUN; eCTeCTBEHHOHAYYHbBIC
METOJIbI TIO3HAHWSI — HaOJIOJICHWE, W3MEpPEHUE, MOJICIHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

1

HepBOHa‘laJ'IBHBIC XHUMHUYCCKHUEC ITOHATUA

11

[Ipenver xumuu. Ponab XxumMuM B KM3HHM 4YejoBeKa. XUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperarHoe COCTOSTHUE

BCIICCTB

1.2

IlonsTHE O MeTOAax MO3HAHUS B XMMUM. UHCTEHIEC BEIIECTBA U CMECH. Crioco05b1

paszaeneHus cMecen

1.3

ATOMBI © MOJICKYIJIBI. Xumuueckue d3neMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe H CJIOKHBIC BCIIICCTBA. ATOMHO'MOJ’ICKy.]'U{pHOC YUYCHHUC
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XuMuueckas Q)opMyna. BanieHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocTaBa BCIICCTB. OTtHOCHTEILHAS aTOMHas mMmacca.
OTtHocHuTeIbHAS MOJICKYJISIpHAd Macca. MaccoBas 701 XUMHYECKOT0 3JIeMEeHTa

B COCAUMHECHUU

1.5

KomnuectBo BemectBa. Moisib. MosgpHas macca. B3anmocBsA3b KOJIM4YECTBa,
Macchl W 4HCIA CTPYKTYPHBIX €IWHUI BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

1.6

®Ou3nyuecKknue U XUMHYCCKHE SIBIICHHUS. XHUMHUYCCKast pCaknusga u e€ IMPU3HAKH.
3akoH COXPAHCHUS MACChI BCIICCTB. XUMUYECKHUE YpaBHCHUH. KHaCCHq)I/IKaHHH

XUMHUYECKHUX PEAKIUH (COeTUHEHMS, pa3I0KEHUs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKU SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCYI0H, C MpaBUjIaMu
paboTel B saboparopuu W npuéMamMu oOpamieHuss ¢ JabopaTOPHBIM
o0opy/soBaHUEM, HM3yUY€HHE M OINUcCaHhe (QU3NUYECKUX CBOMCTB 00pa3loB
HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHue (u3nueckux (TUIaBIeHHE BOCKA,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIIKE, KMUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMHYECKUX  (TOpeHHe CBEYH, NPOKATUBAaHUE MEIHOW  IMPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCJIOTOM) SIBIEHWW, HAOMIOJICHWE W OIMUCaHUe
MPU3HAKOB TMPOTEKaHUSd XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTBI C XJOPUIAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEHUCTBHE Kelie3a ¢ PaCTBOPOM

comma meau(ll), n3yuenne cnocoOoOB paszeiaeHus: cMecei (C MoMOIIbI0 MarHuTa,




¢wIbTpOBaHMEe, BBHIIApUBAHHUE, NUCTHIUIALUSA, Xpomartorpadus), HpoBereHUE
OUYHUCTKH [TOBApEHHOM COJIM, HAOJIIO/IEHHE U OIMCAHUE PE3YJIbTATOB IIPOBEICHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHMs MAacChl, CO3JaHME MOJCIIEH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxneimme IpEACTAaBUTCIIU HCOPIraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. HaxokaeHwe Kuciaopoja B Hpupoje, (GU3NYeCKHe M XUMHUYSCKUE
cBorictBa (peakumu ropenus). Oxcunpl. [Ipumenenue kuciopona. CrocoOb
MOJIy4eHUsT KHUCIOpoJa B 1ab0opaTopud W MPOMBINUICHHOCTH. KpyroBopot

Kkuciopoja B mpupojie. O30H — arioTporHas MoaupuKaus KUCIopoia

2.2

TemnoBoit 3 ekT XUMUIECKON peakiuu, TEPMOXHUMHUUYECKHE YPaBHEHHUS, K30~
Y SHIOTEPMUUYECKHUE PEeaKIMu. TOTUIMBO: Yyrojib U METaH. 3arpsi3HEHUE BO3yXa,

YCUIICHUC MTAPpHUKOBOI'O 3(1)(1)6KT8., pa3spymieHue 030HOBOI'O CJI0s

2.3

Bonopon — sneMeHT u mpocroe BemiecTBo. HaxoxkaeHue Bojopozia B MPUPOJIE,
¢usnyeckue W XUMHYECKHUE CBOMCTBA, IPHUMEHEHHUE, CIOCOOBI TOTYYCHUS.

Kucaote! u comu

2.4

MosnsipHblil 00bEM ra30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHHSIM

2.5

dusnyeckue cBoMcTBa BoAbl. Boma kak pacrBoputens. PacTBOpBL
HacellieHHble 1 HEHACHIILIEHHBIE PACTBOPBI. PacTBOPMMOCTH BENMIECTB B BOJIE.
MaccoBass nmons BemecrBa B pacTBOpe. XHUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoOB B mpupojie M B KH3HU 4YeloBeka. Kpyroropor
BOJAbl B MpUpPOAE. 3arps3HEHHE MPUPOIHBIX BOA. OXpaHa M OYHCTKa

IIPUPOJIHBIX BOJ

2.6

Knaccudukanust neopranmdeckux coeauHenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpasyromue. Homenknarypa okcuioB. dusnueckne U XUMHYECKHE

CBOMCTBA OKCHJIOB. HOJ'IyLICHI/IC OKCHUJ0B

2.7

OcHoBanmsi. Knaccudukanuss ocHOBaHUUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHnkiarypa ocHoBaHuil. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [Toirydenre ocHOBaHHU

2.8

Kucnotel. Knaccudukarus kucnor. Homenknatypa kucior. Dusnueckue u
XUMHYECKHE CBOMcTBa KHCIOT. Pgan axktuBHOocTH MeTayioB H.H. Bekerosa.

ITomy4yenue kucior

2.9

Comu. Homenknarypa coneil. ®usnyeckue M XUMHUYECKHUE CBOMCTBA COJEH.




ITony4yenue conen

2.10

I'eneTnueckas CBSI3b MCXKAY KiIaCCaMH HCOPIraHUYCCKUX COCZ[I/IHGHI/Iﬁ
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XVUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEACICHUE  COACpHKaHUS
KHCJIOpO/a B BO3JyXe, IOJy4YeHHE, cOOMpaHME, paclio3HaBaHUE U M3Yy4YEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOAOM U
yCIIOBHSI BOBHUKHOBEHUS U IIPEKpallleHus] ropeHus (1oxkapa), 03HaKOMJICHHE C
o0Opa3llaMi OKCHJOB U OIMCaHWE HUX CBOICTB, TNOIy4eHHe, colOupaHue,
pacrio3HaBaHME U M3Y4YE€HHE CBOMCTB BOAOPOAA (rOpeHHe), B3auMoeicTBUE
Bozopoaa ¢ okcugoMm meau(ll) (Bo3MOXKHO HCTIOIB30BaHUE BUACOMATEPUATIOB),
HaOmrofieHne oO0pa3lloB  BEIIECTB KOJMYECTBOM 1 MOjb, HCCIIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3IMYHOM PpPaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEINEIEHHON MacCOBOM J0JE€H pacTBOPEHHOIO
BEULIECTBA, B3aMMOJEWCTBHE BOJbl C MeTaIaMU (HAaTpUEM U KaJlbLUEM)
(BO3MOXKHO MCIIOJIb30BaHME BMJEOMATEpUANIOB), OIpPENIEICHUE pPAaCTBOPOB
KUCJIOT U IIEJOYEed C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOACHUE H3MEHEHUS
OKpacKM MHJIUKATOpPOB B pacTBOpax KHUCIOT W INEIOYEH, Hu3ydyeHHe
B3auMoieiictBua okcuga menu(ll) ¢ pacTBopom cepHOM KHCIOTBI, KHUCIOT C
METaJUIAMH, PEaKIUH HEUTpAIN3alliH, IT0JTy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOrO0 MeTajula JpYyrUM M3 pacTBopa COJIM, pEIIeHHe
DKCIEPUMEHTAIBHBIX 3a/ay M0 TeMe «BakHellMe Kiacchl HEOPraHHMYECKUX

COEIUHEHUIT»

[lepunonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYeCKast CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

3.1

[lepBble TOMBITKA KIACCH(PUKAIMU XUMUYECKUX dJIeMeHTOB. [loHsatue o
TPYIaxX CXOJHBIX AJIEMEHTOB (IIEOYHBIE U IIETOYHO3EMEIbHBIC METAJLIBI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphlE 00pa3yroT amdoTepHbie

OKCHU bl U THAPOKCHUABI

3.2

ITepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX d1eMeHToB J[. M.
Menpeneesa. Kopotkonepuognas 51 JUIMHHOIIEpUOAHAS bopmbI
[lepnonnueckoir cucteMbl xuMuuyeckux odneMmeHtoB JI.MI. MeHnneneesa.
Ilepuponsl u rpynmsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

nepuoja U rpymIbl JJIEMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHue




DIIEKTPOHHBIX ~ 000JI0YEK aTOMOB TMepBbIX 20 XHUMHUYECKHUX JIIEMEHTOB
[Tepuoanueckoit cucremol .M. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO

3JIEMEHTA MO ero noyoxeHuto B [lepuoanueckoii cucreme .M. MenneneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKHMX CBOWMCTB MO TpyIIaM U MEpHOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB ISl pa3BUTUA Hayku W npakTuku. .M. MennaeneeB — y4€HbId U

rpakiaHuH

3.5

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

BJ'ICKTpOOTpI/II_IaTeJ'IBHOCTL XMMHUYECKHUX 3JIEMEHTOB. MOHHAs CBS3b

3.6

Crenenp okucieHusa. OKHCINTEIHFHOBOCCTAHOBUTEIBbHEIC pC€aKnuu. Hpoueccm

OKHCJICHHS B BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIN

3.7

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0O0pa3lloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C PAacTBOpPaMU KHUCIOT U
LIEJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKHI/Iﬁ (ropeHHe, pE€aKluu pa3loKCHUA, COCI[I/IHGHI/IH)

9 KJIACC

Kona

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

BeniectBo 1 xummnueckas peakuus. [lopropenue

11

[Tepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMU4YeCKux dnemeHToB J1.1.
MenpneneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalblUsi H HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM DJIEMEHTOB B Ilepumonnueckoi

CUCTEMEC U CTPOCHUEM HUX AaTOMOB

1.2

CtpoeHne BemecTBa: BHUIbl XHUMHUYECKOW CBSI3M. THIMBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOU PEIIETKU
1 BUJA XUMUUYecKon cBsi3u. Kiaccudukaius m HOMEHKIIaTypa HEOPTaHHUECKUX
BeleCTB (MEXIyHApOAHAas U TpUBHaJIbHAs1). XMUMHUYECKUE CBOMCTBA BEIIECTB,
OTHOCSIIMXCA K  PAa3jJUyYHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XuMUYeCKUX peakuuii Mo pa3IMyHbIM MpU3HAKaM (110 YUCIY U

COCTaBY YyYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TerIoBoMy 3¢¢eKTy, Mo




M3MEHEHHIO CTEIICHE! OKMCICHHUS XHMHUYECKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
110 Y4aCTUIO KaTanmaTopa). 9K30- u SHAOTECPMHUYCCKUEC pCaKIuu,

TEPMOXUMHYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMUYECKON pEaKLIMU
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[Tonarue 06 0OpaTHUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOT€HHBIX M I'€TePOreHHbIX peakuusax. IloHaTne 0 XuMU4ecKOM paBHOBECHUH.
@akTophl, BIMAIOIIME HA CKOPOCTh XMMHMYECKOM pPEaKUMH M IIOJIOKEHUE

XUMHYECKOI'O paBHOBECHU A

1.5

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, JJEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocTaBiieHME  ypaBHEHHM
OKHUCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAaKIUH C HCIOIb30BAHUEM METOJA

3JIEKTPOHHOTO OajaHca

1.6

Teopust 2JIEKTPOIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaTtuonsbl, annoHbl. MeXaHU3M AUCCOIMAIIMHU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMudeckon cBsizu. CteneHs auccouuanuud. CUIbHBIE U Ca0ble JIEKTPOIUTHL.
Peakniun noHHOTO OOMEHA. YCIIOBUS MPOTEKAHHUS PEAKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHbIE HMOHHBIE ypaBHEHHs peakiuid. CBOMCTBa KHUCIIOT,
OCHOBaHMW U COJel B CBET€ NPEACTABICHUNH OO0 SJICKTPOIUTUYECKOM

nuccounanuu. KauectBeHHbIE peakinu Ha HOHBI. [[oHsATHE 0 THAPOIU3E COoJIeit

1.7

XUMHU4ecKuit OKCIICPUMCHT: O3HAKOMJICHUC C MOJACIIIMU KPUCTATNIMYCCKHUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTasioB (rpadura u
ajMasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATpUsl); UCCIEAOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHUMHYECKOW pEaKlMu OT BO3JCUCTBUS pPA3IMUHBIX (HAKTOPOB;
WCCIIE/IOBAaHUE  DJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Mpoliecca
JUCCOLMAIIMU  KHUCIOT, IIeNo4Yed u  cojeil (BO3MOXKHO HCHOJIb30BaHUE
BUJIEOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKH
MPOTEKAHUS PEaKIMii HOHHOTO 0OMeHa (00pa3oBaHUEe OCa/Ka, BhIICTICHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOIINX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX peakluil (TOpeHHe, PeakIy PazloKEeHUS, COCIUHEHUSs);
pacro3HaBaHHe HEOPTAHWYCCKUX BEIIECTB C TIOMOIIbIO KAUeCTBEHHBIX PEaKITUi

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

HemeTamisl ¥ UX COeIUHEHUS

2.1

OOmast  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapaKkTepHble CTeneHu okuciaeHusa. CtpoeHue u (pu3ndeckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKHME CBOMCTBA Ha IIpUMEpEe  XJopa

(B3auMozelicTBUE C MeTallylaMH, HEMETaJUlaMH, IIeslouaMu). XJIOPOBOAOPO/I.




ConsiHast KMCIIOTa, XUMUYECKHUE CBOMCTBA, NOJIyueHHUE, MpuMeHenue. [lelictBue
XJIOpa ¥ XJIOPOBOAOPOJAa HAa OpPraHU3M uejoBeKa. BakHeime XJIOpuasl U UX

HaxO0JICHUE B MIPUPO/JIE

2.2

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CcTereHN okucieHus. CTpoeHne u Gu3nYecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHUCIOpOJa M Cepbl. AJUIOTPOIIHBIE MOIUPHUKAIIH
KHCJIOpOJa M cepbl. XMMUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢u3nueckne W XUMHYECKHE CBOMCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCJIOTHBIX OKCHIOB. CepHasi KHCIOTa, (pU3MYECKUE W XUMHUYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduyeckue). XUMUYECKHUe
peakuuy, JIeKaIMe B OCHOBE INMPOMBIILIEHHOTO CHOCO0a ITOy4eHHUs! CEpHON
KHCJIOTHI. HpI/IMeHeHI/Ie. Conu CCpHOfI KHCJIOTBI, Ka4Y€CTBCHHAs] pCaKUusa Ha
cynb¢at-uoH. HaxoxneHue cepbl U €€ COCIMHEHUH B MpHpoae. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOUIEH Cpebl COCAMHEHHSMHU Cepbl (KUCIOTHBIC IOXKIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €0 MPEeA0TBpaILEHUs

2.3

OO6mass xapakTepucTuka 371eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTEIICHH OKUCIICHUS. A30T, paclpOCTpaHEHHE B TIPUPOJIE,
¢usnyeckue U XuMudeckue cpoiictsa. Kpyrosopor asora B nmpupoje. AMMHUAK,
ero (usmyeckre M XMMUYECKUE CBOICTBa, MoiydeHue u npumenenue. Comnu
aMMOHUA, nux (1)I/ISI/I‘ICCKI/IG n XUMHUYCCKUC CBOI\/’ICTBa, MMPUMCHCHHUC.
KayecTBeHHast peakiiusi Ha MOHbI aMMOHUs. A30THasl KUCIOTa, €€ MoTyyeHHe,
(dbuznveckue W XUMHUYECKHME CBOMCTBa (00IIME Kak MpEeACTaBUTENS Kiacca
KUCIOT M cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M cOJie aMMOHMS B
KauecTBE MHUHEPAIbHBIX yN0oOpeHuil. XUMUYECKOe 3arps3HEHHE OKpYXKarollen
CpeAbl COETUHEHUSMH a30Ta (KHCIOTHBIE JTOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJIOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpuznUecKre U XUMUUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucnora, QuU3MUECKUE U
XUMUYECKHE CBOWMCTBa, moiydeHue. lcmonb3oBanue ¢QocdaroB B kauecTBe

MUHEPAIbHBIX YA00peHHit

2.5

Obmas xapaktepuctuka 3yeMeHToB IVA-rpynnbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHblE CTENEHU OKHUCIEHHUS. YIVIepoJ, aJUIOTPOIHBIE
MOIU(UKAIMK, PACHIPOCTPaHEHHE B MpPHUPOJE, (U3NYECKHE M XUMHUYECKHE
cBoiictBa. Azncopomusi. Kpyrosopot yriepoaa B npupome. OKcuabl yriepona,

ux (uznyeckre M XMMHUYECKHE CBOMCTBa, ACWCTBUE HA >KHUBBIE OpPTaHU3MBI,




MOJIy4eHUE U TIPUMEHEHHE. DKOJIIOTUYECKUE TPOOIEMBI, CBS3aHHBIE C OKCHUIIOM
yraepona(lV); rumoresa T1100anbHOrO MOTEIUICHHS KIMMATa;, MapHUKOBBIN
apdexr. YrompHas KUCIOTAa U €€ CONMM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, TOJY4YeHHUE W mpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoOHAT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH H

CEIIbCKOM XO3STCTBE

2.6

[TepBoHavyasibHBIC TTOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepojaa (MeTaH, 3TaH, 3TWUJIEH, AalETUJICH, 3TaHOJ, DJIMIEPUH, YKCYCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHstre o OHMOIOTHYECKU
BOKHBIX BEIECTBAX: XHUpax, O€nKax, YIrJIeBoJax — M HUX POJH B KU3HU
YyeloBeka. MarepuajabHOE €IUHCTBO OPTaHMYECKMX W HEOPTaHHMYECKHUX

COEIUHEHUN

2.7

Kpemunii, ero ¢usnyeckme # XUMHYECKHE CBOWCTBA, MOIYYCHHE U
npumenenue. CoenuHeHuss KpemMHus B mpupoze. OOmme mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBo kucnore. CHIMKAThI, ©X UCIOJIB30BAHUE B
OBITY, METUIIMHE, MPOMBIIUIEHHOCTU. BajkHel e cTpouTenbHble MaTepHAabl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeTOH, xkeyne300eToH. [Ipobnembr Oe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B MOBCEIHEBHOM JKHU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3lioB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMA Ha XJIOPHUA-
HMOHbI M HaOJIOJEHUE NPU3HAKOB HX MPOTEKAHMs; OIBITHL, OTpaKaloIIne
(u3nuecKkre U XMMUYECKHE CBOIMCTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00pa3lamMH XJIOpUIOB
(ramoreHuI0oB); O3HAKOMIIGHME C oOpa3liaMu cepbl M €€ COeNMHEHHUSIMU
(BOBMOXKHO  HCIIOJIb30BaHME BHJEOMATepHalOB); HAOJIOJEHHE IMpoliecca
o0yIJIMBaHUsS caxapa MoJ JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3Y4YeHHE XMMHUYECKHUX CBOMCTB pa30aBICHHON CEPHOW KUCIIOTHI, IPOBEIACHHE
KayecTBEHHOW peakuuu Ha Ccynb(par-uoH W HaONIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NYECKIUMH CBOICTBaMH a30Ta, Gpocdopa u ux
coeMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMATepHallOB), 0Opa3laMu
a30THBIX U (HOChHOPHBIX YAOOpPEHUH; TIOJIyYeHHEe, COONpaHne, paco3HaBaHue 1
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DPEaKIHMi Ha HOH
aMMOHMS U (ochaT-uOH M U3ydEHHE TPU3HAKOB UX IPOTEKAHU,
B3aUMOJIEICTBUE KOHIIECHTPUPOBAHHOW a30THOM KUCJIOTHI C MEIBIO (BO3MOYKHO

WCIOJIb30BaHUE BUJIEOMATEPHATIOB); H3yUYE€HUE MOJIENe KPHUCTaNINYECKUX




peméTok anmaza, rpadura, (QyuIepeHa; O03HAKOMJIECHHE C IPOLECCOM
azicopOLMU PacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MPOTHBOra3a; MOJy4YeHUE, coOMpaHHe, PACMO3HABAHWE W H3Y4YEHUE CBOWCTB
YIJIEKUCIIOrO Tra3a; MPOBEJCHHE KAaYeCTBEHHBIX peakuuid Ha KapOoHAT- U
CWJIMKAaT-HOHbl W M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
MPOJYKIIMEeH CHIMKATHON HPOMBIIUICHHOCTH; PEUICHHE 3KCHEPUMEHTATbHBIX

3a71a4 110 TeMe «BaKHeNlIe HeEMETAJIBI U UX COSTUHEHUS))

MeTamisl 1 uX COCIUHCHUA

3.1

OO01mmas xapaKTepUCTUKA XUMHYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nosiockeHus B llepuoguueckord cucreme xXUMUYecKux 3neMeHToB JI.H.
MenpneneeBa u ctpoeHust aroMoB. CTpoeHHe MeTauIoB. MeTainyeckast CBs3b U
METaJUINYECKas KpPUCTANIMYECKass peleTKa. DJICKTPOXUMUUYECKUUA  psia

HaIpsHKEHUH METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOICTBa MeTauioB. O0Imue crocoObl MOITy4eHUs
MeTauioB. [ToHATHE O KOPPO3UHM METAIUIOB, OCHOBHBIE CIIOCOOBI 3aIIUThHI UX OT
koppo3uu. Criassl (CTallb, YyT'YH, JIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy 1 NPOMBIIINIICHHOCTH

3.3

[Ilenouynsle MeTauibl: MosiokeHHe B llepuonmyeckol cUCTEME XHMHUYECKUX
anemenToB JI.1I. MeHaeneeBa; cTpoeHuE UX aTOMOB; HaXOXKJIEHUE B IIPUPOE.
dusnueckue U XMMUYEeCKHe CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKcUasl U
THUAPOKCHUIABI HATPUAd W KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX MECTAZIOB MW HX

COeINHEHUN

3.4

Illenoyno3eMenbpHBIE  METaIbl MarHuidi W KajJblMH:  IIOJOKCHHE B
[Tepuonuueckoit cucreme xuMuueckux 3nemeHToB JI.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaXxOoxAeHHe B mnpupoje. Pusnueckue U XUMHYECKHUE CBOMCTBA
MarHus W Kaublusl. BaxkHelmme coeauHeHUs KanbIus (OKCHI, THAPOKCHI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

AmomMuHuil: nonoxkenue B Ilepuoaudeckoil cUCTEME XMMHYECKHX 3JIEMEHTOB
J.1. MennaeneeBa; CTpO€HHE aToMa; HaxoxkaeHue B mpupoae. dusmdeckue u
XUMHAYECKHEe CBOMCTBA AIFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U THIIPOKCHIA

AJITFOMUHU S

3.6

Kenezo: nonoxenne B [lepuonnueckoi cucreme Xxumudeckux sneMeHToB J[. M.
MenzeneeBa; CTpoeHHE aroma; HaxoxjaeHue B mpupoxae. Dusmdeckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THApPOKCUAbl U conu xene3a(ll) u

xenesza(lll), ux cocras, cBOMCTBA U MONTyYEHUE




3.7

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMIICHHE C 00pa3liaMyi METaJUIOB U CILJIABOB,
X (pusnueckuMH CBOMCTBAMM; H3Y4YEHHUE PE3YyJbTaTOB KOPPO3UH METAIJIOB
(BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL OKCHJAa KalblUsi W HaTpus C BOAOHM  (BO3MOXKHO
KCIIOIb30BaHUE BHJIEOMATEPHUAIIOB); HMCCIICIOBAHUE CBOWCTB KECTKOW BOJBI;
mpolecca TOpEHHs Kelle3a B KHUCIOpoAe (BO3MOXKHO —HCIHOJIb30BaHUE
BHJIEOMATEPHUAIIOB); MTPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIUN HA MOHBI
(Maraus, Kanblius, amromunus, nuHka, skenesa(ll) u xenesa(lll), memu(ll);
Ha0JII0/IeHNE U OMKMCAaHUE MPOLECCOB OKpAlIMBaHUS IUIAMEHW MOHAMM HATpHS,
Kaiss ©W  Kainblug  (BO3MOXKHO  HCIIOJIb30BAaHHWE  BHJIEOMATEPHANIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ANIOMHUHHUS M THUIPOKCUIA
[IMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3a1a4 110 TeMe «Bakueime MeTauibl U

X COCOUHCHU A

XuMmus 1 OKpYyKaromiasa cpelia

4.1

HoBeie maTepuanbsl u TexHojoruu. BemectBa u marepuainbl B IMOBCEIHEBHOMN
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas momoms NMpu XUMHYECKHX OXKOTax M

OTpaBJICHUAX

4.2

OCHOBBI  JKOJIOTMYECKON  TpaMOTHOCTH.  XHMHYECKOE  3arps3HEHue
okpyxkatommei cpeasl [1/IK. Poias xumum B penieHun 3KOJIOTHYECKUX MPOOIIeM.
[IpupoaHble HMCTOYHUKH YTIAEBOAOPOAOB (yroiib, MPUPOIHBIA Ta3, He(dTh),

MPOAYKTHI UX MEepepabOTKH, KX POJIb B OBITY U IIPOMBIIINIEHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pas3oB MAaTEpHAJIOB (CTEKIIO, CIIJIaBbI

MCTAJUJIOB, TOJIUMCPHBIC MaTCpI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHMSI OCHOBHOI 00pa30oBaTeILHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

11

O I[I03HABa€MOCTH SIBJIEHUH MPUPOJbI, NOHUMAHUE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIeHl KyJabTyphl M MPaKTUYECKOU
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAU APYIrUX CCTCCTBCHHBIX HAYK

1.2

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbBHBIX U
TCOPCTUYUCCKHUX MCTOAAX HCCICHOBAHUA BCIICCTB W U3YUCHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJB30BaTh MOACIHN JJIA

0OBSICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccuoHaIbHON NeSTETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOIWsAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HayKH, YTO TMO3BOJMUT OOYdYaroOUIMMCS paccMaTpHBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AeSITENbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

P TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIeTro 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHHI>'I, KOTOpas BKIIKOYACT:

2.1

Ba)KHEHMIIINE XHMHYECKHE IIOHATHS: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/HAs CMECh, OTHOCUTENIbHBIE aTOMHasi U MOJIEKYJSIpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAS Macca, MOJISIPHBINA
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHss), XUMHUYECKas
peaKiusi, peakluh COCIUHEHUsS, PEaKIUH Pa3JIOKECHUS, pPEaKIuI
3aMeIIeHus, PeaKuy OOMeHa, TeIuIoBOW I(PQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JOJISI XHUMHUYECKOTO
AJIEMEHTAa B COCIMHEHUH, MaccoBas J10JI1 U MIPOLEHTHAs! KOHLEHTPALIUS

BEIIIECTBA B PAaCTBOPE, PO aToOMa, IICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XUMMUECKAs! CBS3b, IIEKTPOOTPULIATEIbHOCTD, MOJISIPHAS U HETIOJIIPHAS
KOBAJICHTHAas  CBA3b, HMOHHAsd  CBfA3b, METAJUIMYECKAs  CBS3b,
KpUCTaJUIMYeCKass peleérka (aroMHas, HOHHAs, MeTaJuIn4ecKas,
MOJIEKYJISIPHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
ANIEKTPOJIMTUYECKAs] ~ JUCCOLMALMs, PpEaKUUd MOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIC ~ PEAaKIMM,  OKUCIUTENb WU
BOCCTAHOBUTENb, OKHMCIEHHME M  BOCCTAHOBIECHHME, DIJIEKTPOJIM3,
XMMUYECKOE pAaBHOBECHE, OOpaTHMMble U HeoOpaTUMble peakivH,
CKOPOCTb XMMHUYECKOW peakumu, Kataimsarop, IIJIK, xoppo3sus

MCTAJLJII0B, CILJIaBbI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUH: 3aKOH COXpPAaHCHUS MACCHhI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH III/I MeHneneeBa, 3aKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

TEOPUM  XHUMMHHM: aTOMHO-MOJIEKYJIIpHAss ~ Teopus, TEOpUst

BHeKTPOHHTquCKOﬁ Jucconrannmn

Bnanenne ocHOBaMHM XMMHYECKOM rpaMOTHOCTH, BKJIIOYAIOIIIEH:

3.1

YMEHME MTPaBUIIBHO UCIOIb30BaTh N3yUYEHHBIE BEIIECTBA U MAaTEPHUAIIBI
(B TOM 4ucie MUHEpaJbHbIE YIOOpEHUs, METaUlbl U CIUIaBbl,
HOPOAYKTBl TepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTH) B OBITY, CEITBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U TOHUMAaHHWE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eloBeKa; yMEHUE IPOrHO3UPOBaTh BIMSHHUE BEIIECTB

N XUMHYCCKUX IIPOLCCCOB HA OPraHU3M UYCJIOBCKAa U OKPYKAIOIIYIO

MPUPOJIHYIO CPEy

3.2

YMCHHUEC HHTCIPUPOBATE XMMHYCCKHEC 3HAHHA CO 3HAHUAMHU IOPYTrux

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OIbITa paboThl ¢ PAa3NTUYHBIMU MCTOYHHKAMU HH(OpMaIuu
M0 XUMUU (HayyHash W HAy4HO-TIOMYJSpHas JUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OIICHUBATb I/IH(I)OpMaI_[I/IIO O B€IICCTBaAx, HX
MMPEBpAIICHUAX n MIPaAKTUYICCKOM IMIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ AJId PCIICHU A y‘lCGHO-HO3HaBaTCHBHBIX 3aga4d

BnaneHHe OCHOBaMH TTOHATHMHOTO afrmapara U CHMBOJIMYCCKOTO




A3bIKa XMMUH JUISI COCTaBJICHUs (HOpMYT HEOPTraHWYECKHX BEILECTB,
YPaBHEHHH  XUMHUYECKMX  pE€akUWd; OCHOBAMH  XHMHUYECKOU

HomeHkarypsl (IUPAC u TpuBnanbHoi)

YMeHne oOBACHATH CBsI3b MOJOXKEHHs 37eMeHTa B Ilepuonndeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsj sapa, oOmiee Yucio
AIIEKTPOHOB), PpACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBnenue O  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIATEILHOCTD),

6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIIOJOXEHHUS JJICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX NEPUOAAX U  TJABHBIX
MOJATPYIIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa

7 YMeHue kinaccupuuupoBarh:

7.1 XUMHUYECKHE 3JIEMEHTHI

7.2 HEOpraHUYEeCKUE BEleCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeH#ne onpenensrs:

a1 BaJICHTHOCTh W CTENCHb OKUCJICHHS XUMHUYECKUX JJIEMEHTOB, 3apsil

' MOHA

89 BUJ XUMHYECKOH CBS3M W THUN KPUCTAIUTMUECKOH CTPYKTYphl B

' COCTUHEHUSIX

8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIeCTB (KUCIOT, OCHOBAHHUH )

8.4 OKHUCJIUTETh H BOCCTAHOBUTEIb

9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHYECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,

9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATpUH, Kalud, MarHui,
KaJIBITH, aTFOMHHUM, JKEJIE30)
CIIOXHBIX BEIISCTB, B TOM YHCJIC€ WX BOJHBIX PAcTBOPOB (BOjAa,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ]l, OKCHUIBI U THUAPOKCHIBI

9.2 metaiioB |-l11A rpynn, amtomunus, menu (I), uunka, xeneza (Il u

I1), okcuasl yraepoaa (11 u 1V), kpemuus (1V), azora u gocdopa (11

u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,




docdopHas, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

MPOTHO3UPOBATh M  XapakTEpU30BaTh CBOMCTBAa  BEHIECTB B

3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUsA, IPUMCHCHHEC BCHICCTB B

%3 3aBHCHMOCTH OT UX CBOHCTB, BO3MOXHOCTh MPOTECKAHMS XUMHYECKHUX
MPEBPAILCHHUIA B PA3JIMYHBIX YCIOBUSIX
10 YMeHHEe COCTaBIIATh MOJICKYJISIPHBIC ¥ MOHHBIC YPAaBHEHHSI PEAKIIHid, B
TOM YHUCIIE:
10.1 peakiuii HOHHOTo 0OOMeHa
10.2 OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIONINX ~XHMHYECKHE CBOWCTBA HM3YYCHHBIX KJIACCOB
' (Tpyriin) HEOPraHMYECKMX BEIECTB
10.4 MOJTBEPKIAIONIMX TEHETUICCKYIO B3aUMOCBSI3b MEXK]Ly HUMH
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUYEThI):
111 OTHOCHUTEJIBHYIO MOJICKYJSIDHYIO M MOJISIDHYIHO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHUSAM XHMHUYECKUX PEAKIUH W HAXOAHWTh KOJIUICCTBO
' BellecTBa, 00BEM U MacCy peareHTOB WM MPOIYyKTOB peakluu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAY4YHOTO  TMoO3HaHUS (HaOIromeHue,
121 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIIEHUH; yMeHHEe Cc(hOpMynupoBaTh MpodieMy U
MPETIOKUTH MYTH €€ PEIICHUS
122 0e30omacHOM pabOThl C XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MOCyA0H U JabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMy OE30MACHOTO OOPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B TMOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEJICHUS B IEISIX COSpPEeKEHUS
123 3I0pPOBbS U OKPYXKAIOLIEH TPHUPOTHON Cpelbl; MOHUMAHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEACIIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUS
13 Hannvne mpakTWYeCKHX HABBIKOB IUIAHHUPOBAHUS M OCYIICCTBIICHUS




CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

131

U3ydeHHe U ONHcaHue (PU3MUECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE
¢  (usnueckuMM M XMMHUYECKMMHU  SIBJICHUSIMHM;,  OIIBITHI,

WJUTIOCTPUPYIOLIME TPU3HAKY MPOTEKAHUSI XUMUYECKUX PEeaKLU

13.2

U3y4eHHe CIIOCOO0B pas/ieeH s cMecel

13.3

[IOJIyUEHUE KHCIOpOAAa M HU3Y4YEHHE €ro CBOICTB; IOJIy4E€HHUE
BOJIOPOJIa U U3YYEHHUE €ro CBOWCTB; MOJYyYEHHE YIJIEKUCIOro rasa u

HU3YUCHHUC €TO CBOfICTB; MOJIY4YCHHNEC aMMHAKa U U3YUCHUC CT'O CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHOM MAacCOBOM JOJeH

paCTBOpéHHOFO BCIICCTBA
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MIPUMEHEHUE WUHINKATOPOB (;makmyca, METHJIOpaHKa u
denondranenna) s OnpeneNieHUs] XapakTepa cpenbl B pacTBOpax

KHCJIOT U menoqeﬁ

13.6

UCCIICZIOBAHUE U ONHMCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YYECHHUE B3aMMOJCUCTBHS KHUCIOT C METaJUIaMH,
OKCUZAMM  METaJUIOB,  PACTBOPUMBIMM M HEPaCTBOPUMBIMU
OCHOBAHUSAMH, COJISIMM; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHH;
BBITECHEHME OJHOIO METajula JPyrMM M3  pacTBOpa  COJM;
uccienoBanre aM(OTEPHBIX CBOWCTB THAPOKCHUIOB AaTIOMHHHS U

[IUHKA

13.7

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHNUYCCKUX COGHHHCHHﬁ)); ((3J'[GKTpOJ'II/ITI/I‘~I€CKa$I
JAUCCOLIM AL, «Baxnelnme HeMeTalbl U HX COCOUHCHUA,

«BaxHeHIe MeTaIbl U UX COCAUHCHUA»

13.8

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIAE  MPH3HAKH
NPOTEKaHUs peakIMii MOHHOrO OOMEHa; KaueCTBEHHbIE peakIUu Ha
NPUCYTCTBYIONINE B BOJHBIX PAcTBOpax HOHBI: XJOPHUA-, OpOMUI-,
uomua-, cyinedar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblys, aTFOMUHUS,

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

14

YMmeHnue:

141

NpPEICTaBIATh PpE3yAbTaThl d3KCIEpUMEHTa B (opMe BBIBOJIOB,
JI0Ka3aTeabCcTB, TpaUKOB M TaOMUI[ U BBIABIATH SMIMPUYECKUE

3aKOHOMEPHOCTH




14.2

YCTaHaBJIMBATh CBA3U MCIKAY PCAJILHO H36JIIO,Z[3.CMLIMI/I XUMHNYCCKUMU
SABJICHUSAMH H IIPOLECCAMH, IIPOUCXOOAINIUMU B MaKpO- U MUKPOMUPE,

OOBSCHSATH IMPUYUHBI MHOI‘OO6paSI/I$I BCIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsiemMblii 31eMeHT cOepPKAHUSA
1 [TepBoHavyanbHbIE XUMUYECKHUE TOHATHUS
11 Yucteie BemecTBa 1 cMecu. CrocoObI pa3aesieHus: cMecei
12 ATOMBI M MOJEKyJIbl. XHMHUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
' aneMeHTOB. [IpocThie U C10KHBIE BEIECTBA.
13 Xumuyeckas popmyna. BaieHTHOCTh aTOMOB XMMHUYECKUX AlIeMeHTOB. CTeneHb
' OKHCJIEHUS
3aKkOH TIOCTOSIHCTBAa cocTaBa BellecTB. OTHoOcHTeNbHAasE aTOMHas Macca.
14 OtHocuTeNnbHAs MOJIEKYJIApHas Macca. MaccoBasl 10151 XMMUYECKOr0 3JIEMEHTa
B COCIMHEHUU
L5 KonmuectBo BemectBa. Mosib. Monsipuas Macca. MolsipHbId 00BEM Ta30B.
' B3anMocBA3b KOIM4eCcTBa, MACChl M YHCIIa CTPYKTYPHBIX €IMHUIL BEILIECTBA
16 dusnyecKkue U XUMHUYECKUE SIBJICHUSA. XMMUYECKas peakuus U €€ NMPU3HAKHU.
' 3aKOH COXpPaHEHMsI MACChI BEIIECTB. XMMHUUECKHE YPaBHEHUS
5 ITepuognueckuii 3akoH u Ileprogudeckas cucrtemMa XUMHUYECKHX DIIEMEHTOB
I .1. MenneneeBa. CTpoeHHE aTOMOB
Ilepnonnueckuit 3akoH. [lepuoguyeckas cucreMa XUMU4eCKUX d1aeMeHToB J[. M.
2.1 Menneneesa. Ilepuoasl u rpynnbsl. @U3HUYECKUN CMBICI MOPSAKOBOIO HOMEPA,
HOMEPOB MEepHO0/ia U TPYIIIHI JIEMEHTa
Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnexTpoHbl. CTpoeHue
2.2 AIIEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XUMHYECKUX 3IIEMEHTOB
[Tepuoanueckoit cucremsl .. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB XMMHMUYECKHUX AJIEMEHTOB MEPBBIX TPEX
NEepUOJIOB, Kaius, Kajblug (paguyca aTOMOB, 3JIEKTPOOTPUIATEIbHOCTH,
2.3 METAJIMYECKUX W HEMETAJUIMYEeCKUX CBOMCTB) M HX COEJUHEHHH B
COOTBETCTBUM C TIOJIOKEHUEM »JJIeMEHTOB B Ilepuoanueckoit cucreme Hu
CTPOEHHEM UX aTOMOB
3 Crtpoenue BelecTna
31 Xumuyeckasi cBsizb. KoBaneHTHass (mojisipHass M HEMOJISIpHasi)  CBA3b.

3H€KTpOOTpI/IL[aTG.HBHOCTB XUMHNYCCKUX DJICMCHTOB. HNonnas CBA3b.




Meramnueckas CBSI3b

3.2

Tunel KpUCTAJUIMUECKUX PEIIETOK (aTOMHAs, MOHHAs, MeETalInyecKas),
3aBHCHMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PEHIETKH W BHJA

XUMHYECKOU CBI3U

Baxneilie npeACTaBUTENM HEOPraHMYECKUX BellecTB. Hemeramnel U ux

COCAMHCHUS. MeTtamisl 1 uxX COCAUHECHUA

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHHUH: OKCHJIOB
(comeobpasyrorue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecosieoOpa3yrole; OCHOBaHMU (IIENOYM W HEPACTBOPUMBIC OCHOBAHWS);
KACIOT  (KUCIOpOACOAepKale ¢  OeCKUCIOpOIHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

4.2

dusnyeckue MW XHMHYECKHE CBOMCTBa INPOCTBIX  BCHICCTB-HEMCTAJJIOB!

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

4.3

®du3nyuecKkue U XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJJIOB: JINTUA,
HaTpu:A, Kajlusd, Marovugd W KajJdblHsA, aJJFOMUHHA, KCJIC34d. BHCKTpOXHMI/I‘ICCKI/Iﬁ

P HAIPSDKEHUM METAJIIOB

4.4

dOu3nyecKknue U XUMHYSCKHE CBOMCTBA BOAOPOAHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPOJIA, CEPOBOAOPOIa, aMMHUAKa

4.5

dusnyeckue U XMMHUYECKUE CBOMCTBAa OKCHIOB HemertauioB: cepsl (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). [onyuenue

OKCHJOB HEMCTAJIJIOB

4.6

Xumnueckue coictBa okcunoB: MeTamioB IA-IIIA rpymm, munka, memu(ll) u

xeresa(ll, 11). TTomyuenne OKCHIOB METAIIIIOB

4.7

XWMHUYECKUE CBOMCTBA OCHOBAHHMM M aM(OTEPHBIX THIPOKCHUIOB (Ha MPHUMEPE
TUAPOKCUIOB QIIOMUHUA, JKene3a, I[uHKa). [lomyuyeHue OCHOBaHMM U

aM(pOTEepPHBIX THIPOKCHIOB

4.8

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpHUCTOM, CepHOU, a30THOU, (hochopHOU, KpeMHUEBOH, yroibHOU. Ocolbie
XMMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOW M a30THOM KHCIIOT.

HOJ'Iy‘-ICHI/IC KHUCIIOT

4.9

OO6ume xuMHUYecKHe CBoicTBa cpeAHux couell. [lomyuenue comneit

4.10

[Tomyuenue, coOupaHue, pacrmo3HABAaHUE BOJOPOJA, KHUCIOPOJa, aMMHAaKa,

YIJIEKHUCIIOTO Ta3a B JIabopaTopuu
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[Tomyyenune amMmuaka, CepHON W a30THOM KHCIOT B MPOMBIIIIEHHOCTH. OO01ne




CHOCOOBI OTYYSHUS METAJUIOB

4.12

I'eneTnueckas CBI3b MCXKAY KilaCCaMU HCOPTraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccugukanuss XuMHUECKUX PEaKLUi M0 pa3InyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAaKLMU BELIECTB, IO TemIoBoMy 3¢¢ekrty, 1o

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

5.2

TernoBoil 3¢ (eKT XUMHUYECKON peakIiuy, TEPMOXHUMUYECKHE YpaBHEHUS. DK30-

N OHAOTCPMHUYCCKUE PCAKIIUH. TepMOXI/IMI/I‘ICCKI/IC YpaBHCHUA

5.3

OKHCIUTEIBHOBOCCTAHOBUTENIBHBIE peakiMU. OKHUCIUTENN U BOCCTAaHOBUTEIU.
[Ipouecchl  OKMCIEHMSI M BOCCTAHOBJIGHHSA.  ODJIEKTPOHHBIM  OanaHc

OKHCIIMTEIbHOBOCCTAHOBUTEIIHLHOM pC€aKnuun

5.4

Teopm{ BHGKTpOHHTquCKOﬁ Jucconnuanuu. KaTI/IOHbI, AHHUOHBI. 3J'IeKTp0J'II/ITH u

HEBJICKTPOJINTHI. CuibHbBIC U cIa0kIe SJICKTPOJINTHI. Crernenb JUuCcconranmmn

5.5

Peaknun voHHoro oOMeHa. YCJIOBHSI MPOTEKAaHUs PEAKIMA HMOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_IéHHLIC HOHHBIC YPAaBHCHUA peaKuHﬁ

XuMus u OKpYyXKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKHM3HU YelnoBeKa. be3omacHoe
HCIIOJIb30BaHUE BEIIECTB M XMMMUYECKHUX peakUuuid B J1abOopaTOpuu U OBITY.

HepBaﬂ MNOMOIIb IMPHU XUMHYCECKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpYyXKaroled  cpeapl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MPeA0TBpAICHUS
[IpenenpHass momyctumas koHmeHtparus BemecTB (IIJK). Pomp xumuu B
pPEIICHUH HKOJOTHYECKUX TpolsieM. VYCWIeHHe MNapHUKOBOTO dddekTa,

pa3spymicHUC O30HOBOT'O CJI0

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUSI U UX COCIUHEHUN B
ObITY, MEIWIMHE, IMPOMBIIIJICHHOCTH U CelbCKOM Xxo3sicTBe. [Ipumenenue
METaJUIOB M CIUIaBOB (CTallb, YYT'YH, IIOPAIOMHUHHNA, OpoH3a) B OBITY U
MIPOMBINIJIEHHOCTH MX coequHeHHH. [IoHsITHEe 0 KOppPO3HH METasIoB, OCHOBHbBIE

CIIOCOOBI 3alUTHI X OT KOPPO3UU

6.4

[TpupoaHble HCTOUYHUKHM YIJIEBOJAOPOIOB (Yroyib, MPUPOJHBIN Ta3, HEPTH),

MIPOJIYKTHI X TepepaboTku (OEH3MH), UX POJIb B OBITY W MPOMBIIIJIEHHOCTH

6.5

[lepBoHavanbHbIE MOHATHS 00 OPraHWYECKHX BEIIECTBAX KAaK O COCTUHEHHUSX
yriaepona (MEeTaH, 3TaH, STUJIEH, alleTUIICH, STaHOJ, TIIULEPUH, YKCYCHAs! KUCIIOTA).

IToHaTHEe 0 OMOIOTMYECKH BaXKHBIX BCIICCTBAX: XXHpax, 66J'IK3X, YIJI€EBoaax — U UX




PO B )KU3HU YCIIOBCKA

7 Pacuérsr:
7.1 1o (hopMyaaM XUMHYECKHX COEAMHEHHH
7.2 Macchl (MaccoBOii) JOJIM PaCTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 10 XMMUYECKHM ypaBHEHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



