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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIep>KaHue,
MpeAyCcMaTPUBAET PACIpPEIEICHUE €ro Mo KiaccaM M CTPYKTYpUPOBAHHE IO
pa3ienaM M TeMaMm IPOrpamMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJICpKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, ONpeaenseT BO3MOXHOCTH TMpeAMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM oO0y4YeHHs] XUMUU Ha YPOBHE LI€JIeH U3ydeHUs TpeaAMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocs, ero MpeACTaBICHUM O MaTEPUATBLHOM EIUHCTBE MHPA, BAXKHYIO
pOoJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el 1 QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ, B (DOpPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEMH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATEIbHOM y4eOHOW  JesATEeIbHOCTH,
OKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
L[ETTIOCTHOTO B3IJIsiIa HA €JUMHCTBO MPUPOILI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHEe 00YJaIONMUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPTraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK e€ mzydeHuto. ColiepaHUE CKIIAbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUN
Pa3HOr0 YpOBHS:

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

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBITIONHSSA (PYHKIUM OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOr0 MPUMEHEHUSI U MOJy4YCHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TO3HaHMUs B Hayke. M3ydeHue XUMHUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyX alomuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiacey.

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYIIHBIX 0000IIEHU MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESTEIIbHOCTH, OCBOEHUM IPaBHJI 0O€30IacHOrO0 OOpallleHUs] C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (OpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaMOCTOSITENIBHOMY IPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYeCKOe MpUOOIIeHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeTOoJaM MO3HaHMs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHUU;

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

— ¢opmupoBanue oOmEeld (QYHKIHMOHAIBHOM W  €CTECTBEHHO-HAYyYHOMU
I'PaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY’KaoIlIero MHpa, WCIMOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPH H3yYECHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYJIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd T'yMaHUCTHUYECKUX OTHOLIEHU,
NOHMMAaHUSA LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHUS CBOETO 3710POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI W HAMPABICHHOCTH JATBHEUIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX Ui M3YyUYEHUS XHMHUHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HHU YETOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumuueckas (¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENIbHAas aTOMHas Macca.
OTHOcuUTENbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 40JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eAuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTUHEHUM.

@u3NYEeCKUEe U XUMHUUYECKUE SBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiaMu paboThl B JTaOOpaTOpUU H
npuémMamMu oOpalleHus ¢ JIabopaTopHBIM O00OPYAOBaHUEM, U3YUYEHUE U OINKCAHUE
(¢u3MYecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIOJCHUE
¢usnueckux (MJaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mejla C KUCIOTON) SIBJICHHUM, HAOMIOACHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE Kele3a ¢ pacTBopoM conu meau (ID),
U3y4EHHE CMOCOOOB pa3esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPoBEACHNUE OYNCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpocroe
BelecTBo. HaxokneHue kucimopopa B mpupoae, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune kucimopoga. CrnocoObl



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

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pPEaKIUU. TOIUIMBO: yroib U METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

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

duznueckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepileHHbIe M HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PaCTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B IpUpoZie U B KU3HU 4desioBeKa. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujioB. Dusnueckue M XUMHUUYECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHHM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnusa kucnor. Homenknarypa kucnor. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COCPKaHUs KUCIOpOoAa B BO3AYyXeE, MOJTyUYEHHUE,
coOupaHue, pacro3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HAOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXapa), O3HAKOMJIEHWE C oOpa3liaMh OKCHIIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMozeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHHE OOpa3IlOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BAaHUE BUJIEOMATEPHUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHu, peakUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aTroMoB. XUMHYECKAs CBS3b.
OKHCANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsitHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpPhIE 00pa3yloT aM(OTepHbIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnognueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas W JIUHHONEpuoAHas  (OpMBbI
[Tepunonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3NUEeCKUil CMBICI IOPSAJKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnel. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. U. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

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

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckas cBa3b. KoBajieHTHast (ToJisspHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHns U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3y4yeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mestcnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJIb30BaHUE KaK OOIIHUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU JUISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA.

OO01mue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAay4YHBIM (pakT, THmores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

dusuka: Marepusi, aTroMm, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJa, AJIEKTPUYECKUN 3apsil, BEUIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHUE BEIIEeCTBA, ra3, (PU3MYECKUE BEIIMYUHBI, CIUHHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
TIOJIE3HBIE UCKOITAEMBIE, TOTIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnogmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB
XMMHYECKUX JJIEMEHTOB TMEPBbIX TPEX IEPUOJIOB, KM, KalblUs W HX
COCMHEHUN B COOTBETCTBHMU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BemiecTBa: BHUJIbl XUMHYECKOW CBA3U. TUMBI KPUCTALIMYECKHUX
peIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTALINYECKONW PEIIETKUA U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUM, TeHETUYECKasl CBsA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukarys XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YHUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TemaoBomMy 3ddekrty, 1o
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUEC
ypaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMHUYecKoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xXumMmruyeckoM paBHoBecun. DakToOpHI,
BIIUSIONIME Ha CKOPOCTh XHUMHYECKOM pEaKIUd MU TOJOKEHUE XUMHYECKOTO
PaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHOM peaKuum. CocraBneHnue YpaBHEHUI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCHOJb30BAHUEM  METOjIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakruun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE U COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOMCTBAa KHCIOT,
OCHOBaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSATHE O THApOIIN3E CONEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCIISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIECNOBAHUE DJICKTPOIPOBOJIHOCTU
pacTBOpPOB BEHIECTB, IMpOLECCa JUCCOIMALMU KHCIOT, IIEJIOYEed W  COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHUE Ta3a, o0O0pa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkiMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJuibl 1 X COeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHiCTBUE C METaUIlaMU, HEMeTa/laMH, IIeio4amMu). XJIIOPOBOIOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YEHHE, MpUMEHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHeWIMe XJIOpUIbl U UX
Hax0XJICHUE B MIPUPOJIC.

Ob6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHne W (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PUBHUYECKHE U
XUMHUUYECKue CcBOMCTBA. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKInu,
JeXKaluMe B OCHOBE IPOMBIIIJIEHHOTO CHOCO0a TMOJYYEHUS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs peaKklMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
ux pU3NUEeCcKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
CBOMicTBa (0OIlME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPY KaloIel Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BoOJMOEMOB). docdop,
ayoTpornuele Monupukauuu ¢Gocdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcup docdopa (V) u hochopHas kuciaoTa, Pu3NIeCKUe U XUMUIECKHUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

Oo6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTENEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMM, PACIPOCTpaHEHUE B TNPUPOJE, (PU3UUECKHE U XUMHUYECKHE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYeCKHue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa ria00albHOrO TOTEIUICHUS KJIMMaTa, MapHUKOBBIMA
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUeCKue U XMMHYECKHE CBOMCTBA,
noJlyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe MOHATHSA 00 OPraHMYECKUX BEIIECTBAX KAK O COCTUHEHHSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY W IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHUpax, OeKax, yriieBogax — 1 ux
poJiM B JKH3HM YeJIOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IMOJyYCHHE U
npuMmenenne. CoenuHeHHs KpeMHus B mnpupoje. OOmiye mnpeactaBieHus 00
okcunie kpemHust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IIPOMBINUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTEIBHBIX MATEPHAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3NUeCKHe M XUMHYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIMBaHUs caxapa Mo JAeUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3Y4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIE€HHOIN CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHOW peaklMK Ha Cyab(dar-
UMOH U HaOJIoJeHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa W MX coeIuHEHUH (BO3ZMOXHO HCIOJIb30BAHUE
BHJICOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOACHCTBUE KOHIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEIBIO
(BO3MOXHO UCITOJIb30BAaHUE BHJIEOMATEPHUAIIOB), U3y4eHue MojieJIen
KPUCTAUIMYECKUX PpeIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCcOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOrasa, Moxy4eHHe, cOOMpaHue, paclio3HaBaHUE U U3Yy4YECHUE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAUECTBEHHBIX PEAKIMI Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYEHHE MPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBILIIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BakHelnme HeMeTaJUIbl U UX COEINHEHUI.

MeTaJiibl 1 MIX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTaiuioB. Mertaminueckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HamnpsHKeHU MeTawioB. dusnyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO01ue
cocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTajlb, YYTYH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamel: nosnoxeHue B llepuoamyeckon cucreme XMMHUYECKHUX
anementoB /. M. MenaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa MpuUMepe HaTpus U Kanus). OKcuabl u



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKHE U XUMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, cTpoeHHE artoma, HaxoxiaeHue B mpupoae. dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpOEHHE aToMa, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCHIBI U conn kene3a (I1) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (DU3NYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHNE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCITIOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMA HAa WOHBI: MarHus, KaJIbLWs, aIIOMUHUS, [IUHKA, JKEJe3a
(I1) u xenesza (III), meau (1), HaGrOEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HATpus, KaJlusl U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAKOLIAA cpeaa

BemectBa m Marepuasnbl B IOBCEIHEBHOM XHU3HM YEJIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XAMHYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeibHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHnn 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBBI METAJUIOB, MOJIMMEPHBIS
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKY, AUDICKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENIOo, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, pACTBOPUMOCTh, KPUCTAIUTMYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

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



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATBIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALNHI 00yYarOIIHUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUsS 3HAYEHUS XMMHYECKOM HAyKH B KHA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON HH(popManuen o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPa U OOILIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUI B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH NpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoLEccCe OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TIPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKM WU COCTaBISIOLINE
OCHOBY I TIOHUMAaHHS CYIIHOCTH HAYYHON KapTHHBI MHUpa, NpPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS NPUPOJIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMAeMbIX TPOIECCOB W SIBJICHUH,
MO3HABATENIbHOM, MH()DOPMAIMOHHOM M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO M TIO3HAHWIO, JF0003HATEIHHOCTHh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIHEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

S) TpPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTHUYECKOMY U3yUYeHHUIO TTpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEJAMETHBIX 3HAHUM 1O XUMHUHU, OCO3HAHHBIM BBHIOOP
WHJIMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HCOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCHOHATBLHOM Cpejie;

6) PK0JIOTHYECKOr0 BOCIUTAHMS:

HKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MacHOT0 MOBEICHUSI IPU padOTE C BEIIECTBAMU, & TAKXKE B CUTYalUsIX,
YTPOKAIOMIMUX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJIy9aeMble TPU M3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH MPUPOIHONU CPEOu, ISl MOBBIIECHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeAMETHBIX pE3yJbTaTOB BBIJACISIOT 3HAUYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOU



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH JJISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Y4YCHMS,
CTPOUTH JIOTUYECKHUE pacCyXIAeHUs (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHATH B TIpoOIEcCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKON Peakli — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3yUaE€MbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

IPUOOPETCHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3yibTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IMYHbIE METOJbl W 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOI'O MCIIOJIb30BAaHUS PA3IUYHBIX [TOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh U aHAJW3UPOBaThb B IIpolecce Y4eOHOH u
UCCIIEIOBATENbCKON JI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHUSI 3a/laBaTh BOMPOCH (B XO0J€ Juajora W (W) JAUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOd  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHS PEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALHUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YyYETOM
MOJTy4YEHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

NPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeAMETHBIX peE3yabTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAyYHbIE 3HAHUS, YMEHMSI U CIIOCOOBI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
NEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAaHWA, €ro HMHTEpIpeTaluH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHAYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHHS, XUMHUYECKasl peakuus, Kilaccu(UKauus peakuuid: peaxkiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKINH, TEIIOBONH 3PPEKT peaKiuH,
AIpO aTOMa, AJIEKTPOHHBIA CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XMMHUYECKasi CBS3b, MOJISIPHAS W HEMNOJSIpHAs KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJiCHHS (HOopmMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHAassT M HOHHAs) B
HEOPTraHWYECKUX COECUHEHUSX;

e packpbiBaThb cMbIci [lepuonnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B lleproguueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymnmna)y, manesie u
OosbllIne TEPUOAbl, COOTHOCUTH O0003HAUEHMsS, KOTOpble HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuyeckmx osaementoB I .
MenzaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 001Iee YuCIIO dJISKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIIBHON NEeATeIbHOCTH — aHaJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEPCHHE, MOJICIHUPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICTEHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pYJIOBaHHMEM, a TaKKe TMpaBUiiaM OOpaIleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TIONYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondTanenH, METUIOPAHXK U JPYTHE).

K xoHiy 00ydenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0230BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, aHHUOH, IMPOCTOE BEIIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYECKasl CBs3b, TEIUIOBOU ekt
peaknuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTHUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTALIMYecKas pemeéTka, KOppo3us METaIIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJII COCTaBJCHUS (HOpMYT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAaCCy CO€IMHEHUN 1o ¢dopmysaM, BHUI XUMUYECKON
CBs3M (KOBAJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica llepuommueckoro 3akona JI. W. Menaeneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo (opmy Ilepuogmdeckoid CUCTEMbl XUMHUYECKUX AJIEMEHTOB:
pa3iuuath MOHATHUS «rJ1aBHas noarpynmna (A-rpynmna)» U «moOouyHast
noarpynmna (b-rpynma)», manbie u OobIIME MEPUOABI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefieieHue HX MO0 DJJICKTPOHHBIM CJ0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCIWHEHUI B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUEe peakiuu (10 YUCIy UM COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, M0 W3MEHEHUIO CTENEHEH OKHMCIICHHUS
XHMHYECKUX IJICMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIHN;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEUN U COJIEH, TTOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISAPHYIO W MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBuUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBuUiia OOpalleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O W COOMPAHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapOonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JIEATETHHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OO0OOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJIEJACTBEHHBIX CBSI3€H — I WU3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEeHNe, MOJCIMPOBAHUE, JKCIICPUMEHT (peaqbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMusg — BakHas 00J1acTh
11 ©CTECTBO3HAHUS U 5 ) bubnuorexa [{OK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMudeckue 15 | bu6nunorexa LIOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. ITonstue o kucinorax g | bubnmnoreka [HOK
' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [IOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 1 | bubmuorexa [{OK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

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

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUYECKUX 3JieMeHTOB [[. 1.
MenneneeBa. Ctpoenue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

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

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

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

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




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HanmenoBaHmue pa3jiesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHue U yriaydlieHne 3HaHui 5 | bubnuoreka [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
) peakuuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bbmmorexa [JOK
' PYHHEL Tep https://m_edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHIEL poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
3.1 Obmpae cBoHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
| [Ipenmer xumuu. Posib XuMHM B )KU3HU | Bu6moteka [JOK
yeJioBeKka. Tena 1 BeniecTsa https://m.edsoo.ru/ff0d210c
bubnunoreka LIOK
2 IlonsaTue o0 MeToax MO3HAHUS B XUMHUU 1
https://m.edsoo.ru/ff0d227e
[IpakTuueckast padora Ne 1 «IIpaBuia paboTsI
R bubnnorexa [IOK
3 B J1a00paTOpuu U MPUEMBI OOpaIICHHUS C 1
https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYI0OBAHUEM
4 YucTteie BemecTBa U cMecH. CrocoObl | bu6nmorexa LIOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTudeckast pabota Ne 2 «Paznenenue
. . bubmuoreka [IOK
5 cMmeceil (Ha mpuMepe OYMCTKHU MIOBApEHHON 1
https://m.edsoo.ru/ff0d28c8
COIIN)»
b K
6 ATOMBI U MOJIEKYJIBI 1 noamorexa 1O
https://m.edsoo.ru/ff0d2a6c¢
7 XHUMHYECKUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) | but6mmorekxa [IOK
XUMUUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 ITpocThie U ClIOKHBIE BEIIECTBA 1 bromorexa OK
P H https://m.edsoo.ru/ff0d2a6¢
but6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB. 1 bubnuoreka [{OK




Xumunyeckasi popmyina. BaneHTHOCTh aTOMOB
XUMUYECKHUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OtHOcHTENbHAsA aTOMHAs Macca. bubnuorexa [IOK
OTHOcHUTENbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMUYECKOT O 3JIEMEHTA B bubmuorexa [JOK
COCIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Mosb. MossipHast bubmuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 Du3nyecKre U XUMUYECKUE SIBJICHUS. bubmmoreka [JOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUsI IPOTEKAHUS bubnuorexa [IOK
XUMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMs MaCChl BEILIECTB. bubnuoreka [{OK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienust koimuecTBa, MacChl BEIIECTBA bubmuorexa [JOK
10 YPaBHEHUAM XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
Knaccudukamnms XuMruaeckux peakiuit
18 (coe HH(l;HHﬂ a3JI0’KEHUS 331\126 eHUS bubmmorexa LIOK
8 P > SAMCHIEHIT, https://m.edsoo.ru/ff0d334
obMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNneaAUuCT. O600IIeHHE U bubmmorexa [IOK
1 et Hj https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTtponbHast padora Nel o teme bu6muoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech ra3zoB. CocTaB Bo3myxa.
21 Kncn}cl)xo — DJIEMEHT U MPOCTOE BE y;(CTBO brbmorexa OK
PO P HHECTEO. https://m.edsoo.ru/ff0d448e
O30H
22 du3nyeckne 1 XUMAYECKHe CBOMCTBA but6mmoreka [IOK




KHCII0poJia (peakUy OKUCIICHHUS, TOPCHHUE).
TTonsaTue 00 oxcugax

CrniocoObI Moy4eHus KHUCIopo/ia B

https://m.edsoo.ru/ff0d4614

23 J1a00PaTOPUHU U IPOMBIIIIEHHOCTH bubmorexa LIOK
PATOp P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoia
TermnoBoit 3 HeKT XUMHUUESCKON PEaKIINH,
24 ITOHSITHE O T(i)(bMOXI/IMI/I‘{eCKOM paBHeHI/II/I bubmorexa LOK
P P : https:/m.edsoo.ru/ff0d4790
9K30- M SHJOTCPMHUUCCKHUX PEAKIIHIX
Tomnuso (He(dTH, Yroab U METaH ).
25 3ar $I3H€}EI/I€(1];O3 o a, CII0COOBI iro bubmmorexa LOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MpEeA0TBPALCHUS
[TpakTiueckas paborta Ne 3 o reme
26 «ITonyyenue u cobupanue Kuciopoga bubmmorexa LOK
ya N p poa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €r0 CBOMUCTBY»
7 Boxopon — 351eMeHT U IIPOCTOE BELIECTBO. bubmmnoreka HOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
73 ®du3znvecKue U XUMUYECKUE CBOMCTBA bu6mmoreka IIOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmorexa LIOK
29 ITo € 0 KHCJIOTax M CO
FUTTHE © THEIOTax 1 cOMX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI 1oTy4eHust BOAOPO/Ia B bubnnorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «ITonyuenue u cobupanue Bogopoaa bubmorexa LOK
ya P AOPOA, https://m.edsoo.ru/ff0d4f42
W3YyYEHUE €T0 CBOHCTBY»
bubnunorexa LIOK
32 MounspHblii 00BEM ra30B. 3aK0H ABOraapo
p P https://m.edsoo.ru/ff0d542e
33 Boeruucnenus 00b€Ma, KOJIUYECTBA BEIISCTBA bubnuorexa [JOK




rasa 1o ero U3BECTHOMY KOJIYECTBY
BEIIIECTBA MIIH 00BEMY

Brruncnenus 00bEMOB ra30B 110 ypaBHEHHUIO

https://m.edsoo.ru/ff0d55a0

34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa [IOK
peartiui Ha https:/m.edso0.ru/ff0d5708
OTHOIIICHUH Ta30B
35 dusndyeckre ¥ XUMUUECKHE CBOMCTBA BOJIBI bubmotexa [IOK
g https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubnnorexa [IOK
HHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bonma xak pactBoputens. Hacwiennsie u
37 HEHACHI epHHHe paCTBO bI. MaccoBas moJist bubmmorera [OK
H PACTBOPEL. A https:/m.edso0.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[TpakTuueckas paborta Ne 5 o reme
38 «IIpuroToBiaeHNE paCTBOPOB C OIIPEACIEHHOMN bubmmorexa [IOK
P . . p p pea https://m.edsoo.ru/ff0dSeba
MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA
39 Konrtponsnas padora Ne2 o teme bubmmnoreka HOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIaccudUKaIus, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XUMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxams, bubnunorexa LIOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
13 [Tonmy4yeHue u XMUMHUYECKUE CBOMCTBA bu6muoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccudukanms, bubnunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2




bu6nmmoreka [IOK

45 [TonydyeHnne 1 XUMHYECKHUE CBOMCTBA KUCIIOT
https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnmnoreka HOK
IIOJIy4EHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnmnoreka HOK
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHCHUID
43 ['eneTnueckas CBA3b MEXIY KJIaCCaMU bubnunoreka LIOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bubnunoreka LIOK
49 O0o00mIeHNEe U CHCTEMAaTH3aLKs 3HAaHUH
H 1 https://m.edsoo.ru/00ad9cb2
KonTtponsHast padora Ne3 o teme
" bubnnorexa [IOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
o https://m.edsoo.ru/00ad9e1la
COCIMHCHUI
[TepBbie MOMBITKY KJIacCUpUKAITTN
bu6mmoteka IIOK
51 XUMHYECKHX 1eMeHTOB. [IoHATHE 0 rpynmax
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
Ilepuoanueckuii 3akoH u [lepronnueckas
bu6nmorexa LIOK
52 crucTemMa XMMrU4deckux annemeHToB /1. .
https://m.edsoo.ru/00ada52c
Mengeneena
53 Ilepnonpl, TPYIIIEL, TOATPYIIIEI bubnuorexa [IOK
p » TPYIIBL, TOATPYI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX SIZIEP. bubnunorexa LIOK
H3oTonsl https://m.edsoo.ru/00ada342
CTpoeHue IeKTPOHHBIX 000I0YEK aTOMOB
. bubnuotexa [JOK
55 sanemeHToB [lepuoguueckoit cucremsr /. U.

Menneneesa

https://m.edsoo.ru/00ada6bc




XapaKTCpI/ICTI/IKa XHUMHYECKOI'O 3JIECMCHTA I10

bu6nmmoreka [IOK

n o
56 ero nosioxeHuto B [lepuoguueckoit cucreme hitps//m.cdsoo.ru/00adag24
. . MenneneeBa
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHS HAyKu U nipakTuku. /1. 1. bubnmnoreka HOK
MenneneeB — y4€HbIH, ITE1aror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
PesepBurblii ypok. O0001I€HIE U
P P . . bubnnorexa [IOK
58 cucTeMaTru3anus 3HaHuk / Beepoccuniickas
https://m.edsoo.ru/00adb33c
poBepovHas pabora
KonTtponsnast padora Ne4 o reme «Ctpoenune
59 aroMa. XUMHA4YeCcKas cBA3bY» / Beepoccuiickas buGnuorexa [IOK
' p hitps://m.eds00.ru/00adb486
poBepoYHas pabora
60 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnnoreka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nunorexa LIOK
61 4!
OHHAA XMMHIHcCKad CBAD https://m.edsoo.ru/00adac34
62 KoBanenTHas noisipHas XuMu4deckas CBSI3b bubnmorexa [IOK
p https://m.edsoo.ru/00adaab8
63 KoBanenTHas HemoApHast XUMHUYECKas CBSI3b bubmorexa HOK
p https://m.edsoo.ru/00adaab8
bu6mmoteka IIOK
64 C
TCICHD OKMCIICHIA https://m.edsoo.ru/00adae28
65 OKHUCINUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIUU bubnmorexa LOK
peaKtt https://m.eds0o.ru/00adb076
66 OKUCINUTENIN U BOCCTAHOBUTEIN Bubmorexa OK
https://m.edsoo.ru/00adb076
b K
67 PesepBHslit ypok. O6001ICHHE U nommorexa [10

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




cucTemMaTu3anus 3HaHuil o reme «CtpoeHue
aToMa. XUMHUYECKas CBSI3b)

68 PesepBHblit ypok. O60011eHNE U | bubmmoreka [JOK
cUcTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
uugposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Iepnonnueckuit 3akoH. Ilepuonnueckas
bubnunoreka LIOK
1 chcTeMa XMMHUYEeCKuX dnemMeHToB [[. 1. 1
https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUHU CBONCTB
" bubnuoreka [{OK
2 XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa | bubnnorexa [JOK
HEOPraHUYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2
4 Buisl XumMHu4ueckoil CBSA3U M THIIBI | bubmmoteka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpeHnue u yriay0neHue 3HaHU 1 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca
6 Knaccuukanus XuMu4ecKkux peakiuii no | bubmuoreka [IOK
pa3IMYHbIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTU XMMHYECKOM peaKinu.
but6mmorekxa [IOK
7 [ToHsITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1
https://m.edsoo.ru/00adbe9a
peakuusx
[TonsATHE O XUMHYECKOM PAaBHOBECHH.
8 @DaKTOpBbl, BIUSIOIIAE HA CKOPOCTh | but6mmorekxa [IOK

XUMHYECKOMU pCaKkuu U IMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

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




OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6nmoreka [IOK

9
peakunu https://m.edsoo.ru/00adcade

10 Teopus 31€KTPOIUTUYECKON JUCCOLMALINH. bubmmoreka [JOK
CuIibHBIE U CJTa0BIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HNoHnusle ypaBHEHUS peaKIIui bubmorexa LOK

yp peart https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUM
12 B CBETE IPEICTABICHUNA 00 bubmorexa LIOK
P ! https://m.edso0o.ru/00add5d8
AICKTPOJIUTUYECKON JTUCCOIHAITTT
XUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 MIPENCTABIEHUNA 00 DIIEKTPOJIUTHUECKON bubmorexa LOK
pest P https://m.edsoo.ru/00add8b2
IUCCOLIMAIINHT
14 IlonsTue o ruapoanse cojei bubmmorexa [OK
AP https://m.edso0o.ru/00add9d4
bubmmoteka IIOK
15 O0001IeHre 1 cucTeEMaTH3aus 3HAHUH
= t https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue bubmuoreka [IOK
DKCIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KontponbHast pabota Ne2 o reme

17 «DIIEKTPOIUTHYECKAS JUCCOIINALINS bubmorexa LHOK

p A HHALHA. https://m.edsoo.ru/00addecO
XUMHYECKHUE PEAKIIUU B PACTBOPAX»

13 OO01mas XxapakTeprCTHKA raJIOreHOB. bubnuoteka [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XopoBoaopon. ConsiHasi KUCIIOTa,

19 XUMHUYECKHE CBOMCTBA, ITOJIYUEHUE bubmmorexa TIOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [IpakTuueckas padbora Ne 2 o Teme bubmuoteka [IOK

«[lomy4yeHnue consiHOM KUCIOTHI, U3yUYEHUE

https://m.edsoo.ru/00ade348




€€ CBOICTB»

Breraucnenus 1o YpaBHCHUAM XUMHNYCCKUX

21 €aKI[Uil, eCIN OOUH W3 PEarcHTOB IaH B buGnuorexa [IOK
P ’ P https://m.edsoo.ru/00ade488
n30bITKE
” OO01mmas xapakTepucTuka 31eMeHTOB VIA- bubnmnoreka HOK
TPYIIIBL https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoncp €HUE Ccepbl Hq:aé coe I/IHeII){I/H‘/’I B bubmrorexa LIOK
& p fl https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBOMCTBA CEPBI
24 CepoBonopo, ctpoenue, pu3nueckue u bubmmoreka [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTA,
25 ¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHNE
XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
26 MIPOMBIIIIJIEHHOT'O CII0C00a MOIy4eHHUs bubmuoreka [IOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsI3HECHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COEUHEHUSIMU CEPbI
7 Brruncienne MaccoBoi 1071 BbIXO/a bubnuoreka [{OK
MIPOAYKTa PEAKLUU https://m.edsoo.ru/00adec8a
OO11ast xapakTepuUCTHKA 3IeMEHTOB VA-
)% rpynnsl. A30T, pacipoCTpaHEHHE B bubmuorexa [IOK
npupoje, Gu3ndeckue 1 XUMUYECKHe https://m.edsoo.ru/00adeeab
CBOMCTBA
79 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE bu6muoreka [JOK
CBOMCTBA, NIOJIy4CHUE U IPUMEHEHHUE https://m.edsoo.ru/00adf004
30 [IpakTuueckas pabora Ne 3 o Teme bubmuoteka [IOK

«HonyquI/Ie aMMHaKa, U3y4CHHUEC €TO

https://m.edsoo.ru/00adf180




CBOICTBY

A3oTHas KUCIOTa, e€ pusnueckue u

bubnunorexa LIOK

31
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJICH aMMOHUS
3 B KaUECTBE MUHEPATBHBIX YIOOPEHUH. bubnmnoreka HOK
XHUMHYECKOE 3arpsA3HEHNE OKPYKAOLIEeH https://m.edsoo.ru/00adf518
Cpelibl COCIMHEHUSIMU a30Ta
dochop. Oxcun dpocdopa (V) u pochopras
33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubmmorexa LIOK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIYYCHHUE
Hcnons3oBanue ¢pocdaToB B KauecTBe
. bubmuoreka [{OK
34 MUHEPAJIbHBIX yI0OpeHuil. 3arps3HeHne
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
35 VYrnepoa, pacnpocTpaHeHUE B IPUPOJIE, bubmmoreka [JOK
¢bu3nuecKkre 1 XuMHUYeCKHe CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaeposa, ux GU3nYecKue u
36 XHMHYECKHUE CBOMCTBA. DKOJOTHICCKHIE bubmmoteka IIOK
po0JIeMBbI, CBSI3aHHBIEC C OKCUJIOM YIJIepoaa https://m.edsoo.ru/00adfebe
Iv)
bubmmoteka IIOK
37 VYronbHast KUCIOTa U €€ CONn
https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o Teme
38 "[lonyueHne yriaekucioro rasa Bubmmorexa [IOK
v yr ) . https://m.edsoo.ru/00ae027¢
KadectBenHnas peaxiust Ha KapOOHAT-HOH
[TepBoHavabHBIC TOHATHUS 00
39 OpraHMYeCKHUX BEIIECTBAX KaK O bubmmorexa [IOK
P m https://m.edsoo.ru/00ae054¢e
COCTMHEHHSX yTIIepo/ia
40 Kpemnuii u ero coequuenust bubnmorexa [JOK




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

[IpakTrueckas padota Ne 5. Permenue
AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME

bu6nmmoreka [IOK

41 .
«Baxuelnme HeMeTaJUIbI U UX https://m.edsoo.ru/00ae0bf2
COCIIMHCHMUSI
Kontponbnas padota Ne3 no teme
. bu6nmmoreka [IOK
42 «BaxHelmue HeMeTaIbl H UX
https://m.edsoo.ru/00ae0e18
COCITMHECHMUSI
OO6m1ast XxapakTepruCcTHKa XUMUUYECKHUX

43 3JIEMEHTOB — METAJIOB. MeTalInuecKas bubnunoreka LIOK
CBS3b U META/INYECKasd KPUCTAIUINIECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3ndecKre CBOMCTBA METAJIIOB
XHUMHYECKHE CBOMCTBA METAJIOB.

44 OJIEKTPOXUMHUUECKUI PSII HAIPSOKEHUH buGnuorexa [IOK

p p p https://m.edsoo.ru/00ael156
METAJIJIOB
OO6mme crmocoOb! MOTYyYEHUsI METAJIOB.

45 CrmuiaBbl. BerauciieHust o ypaBHEHUSIM bubmuoreka [IOK
XMMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael156
pEareHTOB CONEPKUT MPUMECHU

46 IToHsATHE O KOPPO3NH METAIIIIOB bubnmorexa OK

PP https://m.edsoo.ru/00ael1278
bubmmoteka IIOK

47 €JIOUHBIE METAJIIBI
1 https://m.edsoo.ru/00ae14b2

48 OKCHUIIBI ¥ TUJIPOKCHUIBI HATPUS U KaJIUSA bubmmorexa TOK

P P https://m.edsoo.ru/00ae14b2

49 [Iler0yHO3EMENBHBIE METAIIIIBI — KAJIBLIUNA U bubmuoreka [JOK

MarHuu https://m.edsoo.ru/00ae15e8
. bubnuotexa [JOK
50 Baxxuetinne coequHeHN KaJIbIUI

https://m.edsoo.ru/00ael5e8




51 O06001IeHre ¥ cucTeMaTh3alus 3HaHU
bubnunoreka LIOK
52 JKécTkoCcTh BOMIBI U CIOCOOEI €€ yCTpaHEHUs
a yerp https://m.edsoo.ru/00ae1886
[IpakTrueckas padorta Ne 6 o Teme
53 "YKECTKOCTL BOABI 1 METOIEI €6 buGnuorexa [IOK
" https://m.edsoo.ru/00aelae8
YCTpaHCHHS
bubnunorexa LIOK
54 AmroMuHuH
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
Bubmunorexa IHOK
56 Keneso 3
https://m.edsoo.ru/00ae1d86
57 Oxkcupl, Tuipokcu sl u conu xenesa (1) u bubmmoreka [JOK
xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI
ITpakTruyeckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTAJIBHBIX 337124 II0 TEME bubnmorexa OK
p . a https://m.edsoo.ru/00ae3de8
«BaxkHelmue MeTaIbl 1 UX COSTUHEHUS
Brruucienust mo ypaBHEHUSIM XUMHYECKUX
€aKIMi, eCJIM OJIMH M3 pearcHTOB JIaH B
60 i36HTKe WU COJE )KI/ITII'I HAMECH bubnmorera OK
Aep . p ' https://m.edsoo.ru/00ae1750
Brraucnenus MaccoBOM JOJIH BEIXOIa
MPOAYKTA PEaKIIHU
61 O000111eHIE U CUCTEMATH3aIIUs 3HAHUI
2 KonrtponsHas padora Ne4 o reme
«Baxxnelne MeTaIbl 1 UX COSTUHEHUS
63 BemecTsa 1 maTepuansl B TOBCEIHEBHOM but6mmoreka [IOK

KH3HHU 4YCJIOBCKaA

https://m.edsoo.ru/00ae3f50




64 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH | bubnuorexa [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHnu 3K0JI0THYECKUX | bubmmoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
PezepBHblit ypok. O6o01eHue u bubnuoreka [JOK
66 . 1
cucreMaTtus3anus 3HaHUu https://m.edsoo.ru/00ae0dOa
67 PesepBHbIil ypok. O600611IcHIE 1 | bubnmnoreka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBublit ypok. O60011eHue U | Bbu6mmoteka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

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

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI 53JIEMEHT, HPOCTOE BEILIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOJAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0Js XUMHUYECKOIO
AIIEMEHTa B COEIMHEHUHU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KJaccu(uKalus — peakuMid:  peakUUuM  COEAMHEHHs,  pPeaKkLuu
pa3joXKeHUsl, peaklUuu 3aMelIeHUs, pPeakIuu OOMeHa, 23K30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIIoBoM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIs BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH H

MMPUMCHATDH OTU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBJI€HUS (GOpMyIl

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKLII/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'0O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNiaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COETMHEHUX
KJIaCCU(UIUPOBATh XMMHUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEaKIUH BEUIECTB, 110 TEIIOBOMY 3(dekTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MAaCChL

BC€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISTH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEeMEHTa Mo (opMmylie

COCIUHCHMUS,
BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bBI IMO3HAHUS — HAOIOICHUE,
U3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peajbHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHelne NpeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»
pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHX IIOHATH: OKCHU[,

KHCJI0Ta, OCHOBAaHHUEC, COJIb

2.2

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpeIICJIéHHOMy KJIaccy

coenuHeHul no popmMynam

2.3

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

24

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOIWCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, TOJTBEpXIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBaA BCNICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTHU TIIPOTCKAHUA XHUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh MpaBWJIaM I[OJIb30BAHUA XUMHUYECKOM TOCYIOM U
mabopaTOpHBIM 00OPY/IOBaHHMEM, a TaK)Ke IMpaBUiiaM OOpaIleHus C
BEILIECTBAMH B COOTBETCTBUHU C HMHCTPYKLHUSAMU IO BBINOJTHEHHUIO
7a00paTOPHBIX XUMUUYECKHX OTMBITOB MO TMOJYYEHUIO U COOUPAHUIO
ra3o00pa3HbIX BelIECTB (BOAOPOAa W KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIIEHHONM MacCOBOM JOJIEW PacTBOPEHHOTO
BEILIECTBA, INIAHUPOBATH U MPOBOJUTH XUMUUYECKHUE IKCIIEPUMEHTHI 1O
pacrno3HaBaHUIO PAacTBOPOB IIeJoYed M KUCIOT C TOMOIIBIO
MHAUKATOPOB (JakMyc, ¢heHondTaaer, METUIOPaHXK U IpyrHe)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmoguueckass cucrema
xumuyeckux anemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN
pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX HOHSATHH: SApO aToma,
AIIEKTPOHHBIA CIIOW aToMa, aTroOMHas OpOHTaldb, paanyc aToMa,

XUMHYECCKass CBA3b, IOJIsIpHAad W HCEIOJISIpHad KOBAJCHTHAasdA CBA3b,




3.2

33

ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTENEHb OKUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE HIIEMEHTHI

OMKCHIBATh U XapakTepu3oBaTh TaOiuuHyto Gopmy [lepromuueckoii
CHUCTEMbl XMMHUYECKUX 3JJIEMEHTOB: pa3jIMy¥yaTh IOHATHUS «IJIaBHAs
noarpynna (Arpymnma)» u «nobounas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEpUOabI

34

3.5

packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX DJJIEMEHTOB OT HuX TmoioxeHus B Ilepuonnyeckoii

CHCTEMCE

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEITCI B  TabiuIe
«Ilepuonuyeckass  cucrtemMa  XUMHYeckux  anemeHtoB  [I.U.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKMX OJJIEMEHTOB (COCTaB M 3apsija sjapa, o0luee 4YHcio

QJICKTPOHOB U PACIIPCACICHUEC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KVIACC

OTpEeNsiTh  CTENeHb OKHUCJICHUS JJIEMEHTOB B  OWHApHBIX
COETUHEHUIX
ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAs M HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IPoBEePsAEMOro
pe3yJjbTara

1

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaAHUSA

ITo Teme: «BemecTBo U XUMUYECKask PEAKIIUSD)

PacCKpeIBaTb CMBICII OCHOBHBIX XHMHWYCCKHUX HOHATHH: pacTBop,
AIIEKTPOJIUTHI, HEIJIEKTPOIUTHI, DIIEKTPOIUTHYECKAS JAUCCOIHAIIHS,
peaKkIMu MOHHOTO OOMEHa, KaTajlu3aTop, XHMMHYECKOE pPaBHOBECHE,
oOpaTtumbie " HeoOpaTuMbIe peakuuu,
OKHCIUTCIIBPHOBOCCTAHOBUTCIIBHBIC pCaKknuu, OKHUCJINUTEIIb,
BOCCTaHOBUTCIIb, OKHCJICHUC )41 BOCCTaHOBJICHHUC, aJu10TpOoIud,
am(poTepHOCTh, XUMHUYECKas CBS3b  (KOBaJCHTHas, HOHHAas,

MeTaHJII/I‘-IGCKaH), KpucTalliIndeCKas peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKiuu

1.2

1.3

1.4

HIUIFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MOHATUH U

HpI/IMeHHTB OTH IIOHATHUSL HpI/I OIIMCAaHUU BCIIICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTABJIATH ypaBHeHI/IH 3HeKTpOHHTH‘IeCKOI>’I Jucconmuanumu KHUCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YpPAaBHCHHS DPEaKIuil
HOHHOT'0 0OMeHa

paCKpBIBaTB CyH_IHOCTL OKHCJIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKuHﬁ

1.5

IMpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYCSCKOHN pCaKnuu

Ilo temam: «Hemeraiuibl U uUX coequHeHUS» U «MeTauipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crienu(pUIecKre XUMHUIEeCKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINHUCAHUE
pUMepaMu MOJICKYJISIPHBIX M MOHHBIX YPaBHEHMI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKUi

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKHUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

24

CleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBIIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IOJYYCHUIO U CO6I/IpaHI/IIO

I‘a3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

3.1

MPOBOJAUTh PEAKIMHU, IMOJATBEPKIAIONINE KAUYECTBEHHBIA COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOLINE B BOAHBIX PACTBOPAaX HEOPraHUIECKUX BEILIECTB
[To Teme: «XuMuUs 1 OKpy>Karomas cpeiar

pacKkpbIBaTh CMBICII OCHOBHBIX XHMu4eckux mnoHstuid: [IJK

BEILIECTBA; KOPPO3HS METAILIIOB

3.2

MNPUMCHATH OCHOBHBIC OICpaluu MBICITUTEIIBbHOM ACATCIIBHOCTH —




aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMAaTH3aIUIO,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIC,IICTBCHHBIX CB$I3CI\/JI —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMi, eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[lepBoHaYaIbHBIE XUMUYECKUE MTOHSATUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4e€lIOBeKa. XHMHUS B CHCTEME HayK.
Tena u BemiecTBa. PU3MYECKUE CBOWMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

ITousrue o METOJaXx ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECCH. CnocoObl

pasaciIiCHus cMmecen

1.3

1.4

ATOMBI WH MOJICKYIJIBI. Xumudeckue d3yeMeHThl. CHUMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocThie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAs  aTOMHas  Macca.
OTHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBas 107151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHNU

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MossipHas Macca. B3anMoCBs3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmynam

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

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

XUMUYECKHUX peakiuii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCY0H, C MpaBUjIaMu
paboTel B saboparopuu W TpuéMamu oOpamieHuss ¢ JabopaTOPHBIM
o0opy/soBaHUEM, M3y4Y€HHE M ONucaHue (QU3NYECKUX CBONCTB 0O0pa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢Gu3nueckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHJAEHCAlus BOJAbI) U
XUMHYECKHX  (TOpeHHe CBEeYd, MpOKATMBaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICCTBHE MeJla C KHCIOTOW) SBJICHWUW, HAOMIOIEHWE W OINUCAHUE
MPU3HAKOB TMPOTEKAaHHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEHUCTBHE Kelie3a C PaCTBOPOM

commu meau(Il), n3yuenue cnocoOoOB pasaeneHus: cMecei (C MoMOIIbI0 MarHuTa,




2.1
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buapTpOBaHWE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeACHUE
OYNCTKU HOBapeHHOI\/JI coJiu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITa, WLTFOCTPUPYIOIIETO 3aKOH COXPaHEHHsI MAacChl, CO3JaHUE MOJIeIei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bo3nyxa. Kucinopom — sneMeHT W mpocToe
BenlecTBo. HaxokaeHue kuciaopoja B mpupoje, Gu3nueckue U XUMHUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcuzapl. [Ipumenenue kucimopona. CrocoObr
MOJIy4YeHHUsl KHUCIOpoJa B Ja00opaTopud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aoTponHas MoaAupUKaLus KUCI0poaa

TernoBoit 3P PeKT XUMUIECKOH peaKkIy, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHAOTEPMUYECKUE PeaK UK. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/1yXa,

yCHJICHUE TTAPHUKOBOTO 3 dekTa, pa3pynieHHe 030HOBOTO CIIOs
Bonopon — aneMeHT u mpoctoe BemiecTBo. HaxoxkaeHue Bojoposia B MPUPOJIE,
¢usnyeckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI TOJTYYCHUS.

Kucmaote! u comu
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MossipHblil 00bEM ra30B. Pacy€Tbl 10 XUMHUECKUM YpaBHEHHSM

2.5

2.6

®usnyeckue CcBorcTBa BOAbl. Boma kak  pacrBoputens. PacTBOpBL
HacellieHHble 1 HEHACBIIIEHHBIE PacTBOPbl. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBass nons BemecrBa B pacTBOpe. XUMHUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpupoje U B KU3HMU 4YenoBeka. Kpyrosopor
BOAbl B MpUpOAE. 3arps3HEeHUWE MPUPOIHbIX BoA. OXpaHa M OYHCTKa
MIPUPOHBIX BOJT

Knaccudpukanuss nHeopranmveckux coeaunenuid. Oxcuapl. Knaccuduxarus
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosieoOpaszyromne. Homenknarypa okcuaoB. dusnueckne M XUMHYECKUE

CBOMCTBA OKCHUOB. HOHy‘-ICHI/IC OKCHUJI0B

2.7

OcHoBanms. Knaccudukamnuss ocHOBaHUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kuciaor. dusnyeckue u
XUMHYECKHE CBOMcTBa KuCIOT. Pan axkxtuBHocTH MeTaiioB H.H. Bekerosa.

[Tonydyenue Kkuciaor

29

Comu. HomeHnknatypa coseil. @u3nUecKue M XUMHYECKHE CBOMCTBA COJIEH.

ITonyuenue coiseit




2.10

I'ereTmueckas cBsI3b MECXKAY KilaCCaMU HECOPraHUYCCKUX COCI[I/IHGHI/II\/'I

2.11

3.1

3.2

XUMHYECKUH  JKCIEPUMEHT: KAayeCTBEHHOE  ONPENEICHUE  COJEpKaHUsA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, COOMpaHWe, paclo3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOJeHIE B3aUMOACUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUSL BOBHUKHOBEHUS U MPEKpallleHusl TOpeHus (Iokapa), 03HaKOMIIEHHUE C
oOpa3lilaMu OKCHJOB U OMNHCAHME WX CBOMCTB, IOJIydeHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBHUE
Bojopoza ¢ okcunom Meau(Il) (Bo3MoXKHO HCTIONB30BaHUE BUCOMATEPHAIIOB),
HaOmo/ieHue 00pa3lloB  BEMIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
OCOOCHHOCTEHl pacTBOPEHHS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJCUCTBHE BOJBI C MeTaJIaMU (HaTpUEeM U KajbIHeM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PAaCTBOPOB
KUCIIOT U INEJNOYel C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslioB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOJIOJIEHUE W3MEHEHUs
OKpacKM HHJMKAaTOpPOB B pPAacTBOpAaxX KHCIOT M IIEJIOYeH, H3ydeHue
B3aumoeiicTBuss okcuga meau(ll) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT C
MeETaJUIaMM, PEeaKIUi HeUTpalIu3aluu, MoIy4YeHuEe HEPAaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOI0 MeTajula JpYyruM M3 pacTBopa COJIM, peIlIeHHe
AKCIIEPUMEHTANIbHBIX 3a/au Mo TeMe «BaxHelme Kiacchl HEOPTraHUYECKHUX

COETUHEHUIN)

[Tepnoanueckuit 3akoH u [lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHne aToMOB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIITNN

[lepBbie TOMBITKM KJIAcCH(DUKAIUA XUMHUYECKUX OdieMeHToB. [lonsTHe o
TPYIax CXOJHBIX AJIEMEHTOB (IIEOYHBIE U IIETOYHO3EMENTbHBIC METALIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphIE 00pa3yroT amdoTepHbie

OKCHUABI U THAPOKCHUIBI

ITepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX 31eMeHToB J[. 1.
Meneneesa. Koportkonepuoanas " JUIMHHOIIEPUOAHAS ¢bopmbl
Ilepnonnueckoir cucteMbl xuMuueckux anemeHToB JI.MI. Menneneesa.
IlIepuoasl u rpynmbl. PUZHMYECKUN CMBICI IHOPSIAKOBOIO HOMEpPA, HOMEDPOB

neépruoaa U rpyImIibl 3JICMCHTA

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DinekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04eK aToMOB TepBbIX 20 XUMHYECKHX 3JIEMEHTOB




3.4

3.5

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyuoxeuuto B Ilepuoanueckoi cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTroOMOB XHWMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETAJIMYECKMX CBOWCTB IO TpyIIaM U MEpHOIaM.
3nauenue [lepmoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npakTuku. .M. MenpaeneeB — y4€Hbld U

IPaKJJaHUH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

:‘)J'IeKTpOOTpI/IHaTeJ'II)HOCTB XHMHYECKHX 3J1eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenp okucieHus. OKHUCIMTEIIFHOBOCCTAHOBHUTEIIbHEIC pe€aKuuu. HpOHCCCLI

OKHCJICHHUS B BOCCTaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEIN

XVUMUYECKUH JKCHEPUMEHT: H3Y4eHHME O0O0pa3lloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C PAacTBOPAMU KHUCIOT U
LIeJI04eH, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX pEaKUil (FOpeHUE, peakliuy pas3ioKeHUs, COCTUHEHMS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemecTBo 1 XuMu4deckas peaKkuus. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX di1eMeHTOB J[. 1.
MenpeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kajus, KalblUusi U MX
COCMHEHHI B COOTBETCTBUHU C IOJIOKEHUEM 3JIeMEHTOB B llepuomnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CtpoeHne BemiecTBa: BHUIbl XHUMHUYECKOW CBSI3M. THIBI KPHUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAJUIMYECKOU PEIIETKU
1 BUJA XUMUUYeCKor cBsi3u. Kiaccudukammsi 1 HOMEHKIaTypa HEOPraHUIECKUX
BelleCTB (MEXIyHApOAHAas M TpUBHalIbHAs). XMMHYECKUE CBOICTBA BEIIECTB,
OTHOCSIIMXCA K  PAa3JUYHBIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccugukanus XMMUYeCKUX peaklUi M0 pa3IMyHbIM MpU3HaKaM (110 YHCITy U
COCTaBy YyYacTBYIOIIMX B PpEaKLUU BEIIECTB, MO TEIUIOBOMY 3(pdeKkTy, o

W3MEHEHMIO CTEIICHE! OKMUCICHHUS XHMHUYECKHUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




1.4

0 y4YacTHUI0 KaTalu3atopa). OK30- W  DSHIOTEPMUYECKHE  PEaKIuH,

TEPMOXUMHYECKHUE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMHYECKON PEAKIUU

[Tonarue 06 0OpaTHUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. [loustue o
TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOH pEaKUMUd M TOJ0KEHUE

XUMHYECKOI'O paBHOBECHUA

L.5

1.6

1.7

2.1

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ pPEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocraBiieHWE  ypaBHEHHMH
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMH C HCHOJIb30BAHHEM METOJA

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIMTUUECKONH TUCCOLMALUU. DJIEKTPOIUTHl U HEIEKTPOIUTHI.
KaruoHnsl, aHnoHbl. MeXaHu3M IUCCOLMAIMK BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHs aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiiun voHHOro oOMeHa. YcCIOBUS INPOTEKaHUS PeaKkLUi MOHHOro oOMEeHa,
MIOJIHBIE U COKpALEHHBbIE HOHHbIE ypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJieil B CBeTe MpeACTaBICHUNH 00 3JIEKTPOIUTUYECKOM

nuccounanuu. KauectBeHHbIE peakunu Ha MOHBI. [loHATHE O THAPOIU3E CoJIeit

XUMHUECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHM KPUCTAUTMYECKUX
pEeIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHUMHUYECKOW peakluu OT BO3JAEHUCTBUS pPAa3IMYHBIX (AKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Ipoliecca
JMCCOIMALNM  KHCJIOT, INeNouel M comel  (BO3MOXKHO —HCIOJB30BaHUE
BUJIEOMATEPHAJIOB); TPOBEJIEHHE OINbBITOB, HWUIIOCTPUPYIOUMX MPU3HAKU
MPOTEKAaHUs pPeaKlnii HOHHOTO oOMeHa (00pa3oBaHKEe OCa/iKa, BbIIEIEHHUE Ira3a,
o0pa3oBaHHE BOJbI); OIBITOB, HUIIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX peaklUid (FOpeHHe, peakluu pPa3JIoKEeHUs, COeIUHEHUs);
pacro3HaBaHHe HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PeaKINi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramisr u ux COCINHCHUA

OO6mrast  xapakTepucTuka TaloreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHue U GU3NYECKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha TMIPUMEpE XJopa
(B3auMoJielicTBHE C MeETaulaMHM, HEMETaJUlaMH, IIejIo4aMu). XJIOPOBOAOPO.

ComngHast KUCJIOTa, XUMUYECKUE CBOMCTBA, MTOJIyYEHHE, MpUMeHeHue. JleiicTBre




2.2

XJIOpa M XJIOPOBOJOpPOJa Ha OPraHM3M 4YelloBeKa. BaxkHelIine XJIOpHAbI U UX

HaxO0XJICHUE B IIPUPO/JIC

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTereHH okucieHus. CTpoeHne u Gpu3nyeckrue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOIU(PHUKAINN
KHCJIOpOJia M cepbl. XMMHUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢dbusnueckue W XUMHUYECKHE CBONCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCJIOTHBIX OKCcHAOB. CepHasi KHCIO0Ta, (pU3MYECKHE U XUMHUYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduyeckue). XuMHUUECKUE
peakuuy, JIeKAIMe B OCHOBE MPOMBIIUIEHHOTO CHOCO0a IOJy4eHUS! CEpHON
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn cepH0171 KHCJIOTBI, Ka4€CTBCHHAsA pC€aKUusa Ha
cynb¢ar-uoH. HaxoxneHue cepbl u €€ COCIMHEHUH B MpHpoae. XUMHYECKOE
3arps3HEHUE OKPYKAIOUICH CpEeIbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC OMKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npeaOoTBpalliCHUA

2.3

OOmiass xapakTepucThUka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€PHBIC CTETICHH OKUCIICHHs. A30T, pacClipoCTpaHEHUE B MPUPO/IE,
dbusznueckrue U XMMHYecKHue cBoiicTBa. KpyroBopot a3zora B nmpupoje. AMMUaK,
ero (Qu3MuecKue W XMMHUYECKHE CBOMCTBA, MojydeHue u npumeHeHue. Conu
aMMOHHSA, UX (U3NYECKUEe M XMMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHast peakiusi Ha MOHbI aMMOHHS. A30THasg KUCJIOTa, €€ MOJIy4YEHHUE,
¢du3nueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak TMpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHuil. XUMUYECKOE 3arpsi3HEHHE OKPYKaIoIIe
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE TOXKIH, 3arpsi3HEHUE BO3/1yXa, TOYBBI

1 BOJOEMOB)

2.4

®docdop, amtoTponHsle Moaudukanuu gocdopa, GpuMUECKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QU3MUECKUE U
XUMHUYECKHE CBOWMCTBa, moiydeHue. lcmonb3oBanue ¢QocdaroB B kauecTBe

MUHEPAIbHBIX YA00peHHit

2.5

OO6mass xapaktepuctuka 3yeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHble CTENEHU OKHUCIEHUS. YIJIepoJ, aJUIOTPOIHBIE
Moau(UKaAIMK, PACIPOCTPAaHEHHE B TPUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B mpupone. Okcunbl yriepona,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBA, JIEHCTBHE Ha JKUBBIE OPTaHU3MBL,

IMOJIYUYCHHUEC U ITPUMCHCHHC. DKOJIOTHYECKHE HpO6JICMBI, CBsI3aHHBIE C OKCHIOM




yriaepona(IV); rumoresa rno0anbHOTO TOTEIUICHHS KIWMAaTa;, MapHUKOBBIMA
apdekr. YrompHas KucCIOTa W €€ COonu, UX (UINYECKHE M XUMHYECKUE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHAT-
noHbl. Ucmonp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHUHE, IMPOMBINUICHHOCTU U

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepojaa (MeTaH, 3TaH, 3TWIIEH, aleTUJIEH, 3TaHOJ, TJIULEPHUH, YKCYCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHstre o OHMOIOTHYECKH
BOKHBIX BEILECTBAX: XKHUpax, OenIKax, YIrJIeBoJax — M HUX POJU B KU3HU
yeloBeka. MarepuajabHOE €IUHCTBO OPTaHMYECKMX W HEOPraHHMYECKHUX

COE€IUHEHUN

Kpemnnii, ero ¢usnyeckne © XHUMHUYECKHE CBOWCTBA, NOJIY4YCHHE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmmue mpenctaBieHus 00
okcuae kpemuusi(IV) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BakHel1e cTpouTeabHble MaTepHAaIbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xeye300eToH. [Ipobnembr Oe3omacHOro

HCIIOJIb30BAHHA CTPOUTCIBbHBIX MATCPHUAJIOB B HOBCGﬂHCBHOﬁ JKHU3HHU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue OOpa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIHMA Ha XJIOpUI-
MOHbI M HaOJIOJCHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa)KarolIue
¢u3nyecKkre U XMMUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paslamMH XJOpPUIOB
(ramoreHuI0B); O3HAKOMIIGHME C oO0pa3liaMu cepbl U €€ COeIUHEHUSIMHU
(BOBMOXXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE Mpolecca
oOyriauBaHUs caxapa MoJl JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CEpHOW KUCIOTHI, IPOBEIACHHE
KayeCTBEHHOH peakuuu Ha cynb(ar-uoH | HAOIMIOJCHHWE Tpu3HaKa ¢
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3MUECKHUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUIl (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHallOB), 0OOpa3laMu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; TOJyYeHHe, COONpanne, paclo3HaBaHue 1
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEICHHE Kauye€CTBEHHBIX pEakUUil Ha HOH
aMMOHHMA U ¢ocdar-uOH U U3yYEHHE TPU3HAKOB HUX TPOTEKaHMUS,
B3alMOJIEIICTBUE KOHIIEHTPUPOBAHHOM a30THON KUCJIOTBHI C MEABIO (BO3MOKHO
UCIOJIb30BAHNUE BHUAEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAITMYECKHX
peméTok anmaza, Trpadura, (QyuIepeHa; O03HAKOMIJIGHHE C  IPOIECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; MOJy4YEeHUE, COOMpaHHe, PAClo3HaBaHWE W W3YYECHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IpOBEACHHWE KAYEeCTBEHHBIX pEaKUWid Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3YyYCHHE MPHU3HAKOB MX TPOTEKAHUS;, O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTATbHBIX

3aaa4 I10 TEMC «BakHene HeMeTabl 1 HX COCAHNHCHMUA

Meramnsl 1 BX COCOAUHECHUA

3.1

OOw1ast XapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAaHUM UX
nonoxenus B Ilepuonnueckoi cucreMe XUMHUYECKHX dieMeHToB JI.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnnueckas CBs3b U
METAJNIMYECKasl ~ KpUCTalsInyeckass pemérka. ODJIEeKTPOXUMHUYECKHH  psif

HaHpH)I(eHI/Iﬁ MCTaJJIOB

3.2

33

duznyecknue U XMMUYECKUE CBOMCTBA MeTauioB. O0IIre CrocoObl MOTYYeHHUS
MeTayuioB. [ToHSITHE 0 KOPPO3UM METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIIEHHOCTH

[IlemouHple METAILIBI: TMOJOXKeHHe B lleprognyeckoil cucTeMe XUMHYECKHX
anemeHntoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXJECHHE B MPUPOJIE.
duznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
FI/II[pOKCI/II[BI HanI/ISI U KaJlusd. HpI/IMeHeHI/Ie IICJIOYHBIX MECTAJJIOB U WUX

COeIMHEHUN

34

Illenoyno3eMenpHbIE  METaibl MarHuii W KajJdblM: TMOJOXKEHUE B
[Tepuonnueckoit cucreme xuMmuueckux 3neMenToB .M. MeHneneeBa; crpoeHue
X aTOMOB; HaXxOXxJAeHHe B mnpupoje. Pusnueckue U XUMHYECKUE CBOMCTBA
MarHus W Kauplusl. Baxueilmme coequHEHUs KaubIusi (OKCHUI, THUAPOKCHI,

conn). JKECTKOCTB BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomuHuii: nonoxxkenue B llepuonmyeckoil cucteMe XHMHUYECKMX 3JIEMEHTOB
JI.. MennaeneeBa; CTpOCHHE aToMa; HaxoxKaeHue B mpupoae. dusmveckue u
XMUMHYECKHE CBOMCTBA AFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [leproanueckoit cucremMe XUMUYECKuX 3aeMeHToB J[. 1.
MeHieneeBa; CTpOEHHE aTOMa; HaxoxJeHue B mpupoge. Pusnyeckue u
XUMHUYECKHe CBOMCTBa jkene3a. OkcuIpl, ruapokcuabl U conu skenesa(ll) u

xenesza(lll), ux cocras, CBOMCTBA U MOIYyYEHUE

3.7

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMy METAJIJIOB M CIUIABOB,

X (u3nueckUMH CBOMCTBAMHU; H3YyYEHHE Pe3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICMCTBUS OKCHJA KajdblUsd M HATpus C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHUE BHUAEOMATEPUANIOB); HCCIEAOBAHUE CBOWCTB KECTKOW BOJBI;
mpoiiecca TOpPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEAaKIUil Ha HOHBI
(Marnusi, xanbius, anoMuHus, uuHka, skeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJII0/IeHUE U OMMCaHUE MPOIECCOB OKpAIIMBAHUS IUIAMEHU MOHAMM HATpHS,
Kaius W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEpHBIX CBOWCTB THJIPOKCHIA AITIOMHHHUS M TUIAPOKCUIA
[IMHKA; PEIICHUE IKCIIEPUMEHTAIIbHBIX 3a71a4 110 TeMe «BaxHeime MeTauibl U

X COCOIUHCHUA

Xumus u OKpYyKaromasa cpcaa

4.1

4.2

HoBrie MaTCpHrajibl U TCXHOJIOTHUH. BemectBa u MaTcpurajbl B HOBC@I[HGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  IPaMOTHOCTH.  XUMHYECKOE  3arpsA3HEHHE
okpyxarommeit cpeast [I/IK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[IpuposHble HMCTOYHUKH YTIEBOJOPOAOB (Yrojb, MPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy " MTPOMBIIIJIICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3ydyeHHe 00pa3loB MaTepuayoB (CTEKIIO, CIIaBbI

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)




IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

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

1

[Ipencrasnenue:

1.1

0 TI03HABAaEMOCTH SIBJICHUM npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYCCKOM HAayKH Kak obOnactu COBpPECMECHHOI'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.I€ﬁ KYJIbTYPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCTOJAX IIO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAaHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOICIHN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON NeATETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOIWsAMH, OCHOBAHHBIMHU Ha JOCTHIKCHHAX
XMMUYECKOH HayKH, YTO IO3BOJIUT OOYYAIOIIMMCS paccMaTpHUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOrO NpenMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO 0OIIET0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

Ba)KHEHMIIINE XHMHUYECKHE IIOHATHS: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/HAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi U MOJIEKYJSIpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAS Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHss), XUMHUYECKas
peaKiusi, peaklud COCIUHEHUS, PEaKIUH Pa3JIOKECHUS, pPEaKIuI
3aMelIeHus, peaKui OOMeHa, TeIUIoBoW A(PQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JOJISI XHUMHUYECKOTO
AJIEMEHTa B COCMHEHUH, MaccoBas J10JI ¥ IPOLEHTHAs! KOHIEHTpaLUs

BEIIIECTBA B PACTBOPE, PO aTOMa, IICKTPOHHBIN CIIOH aTroMa, aTOMHast




opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHCIIECHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIILHOCTD, TIOJISIPHAS U HETIOJIIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBsI3b, METaIM4eCKas  CBA3b,
KpUCTA/LIMYECKass peleérka (aToMHas, MOHHAs, MeTaJuIMJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, aHMOH, SJIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAs  JUCCOLMALMSA, PpPEaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCINTEIb U
BOCCTAHOBUTENIb, OKHMCIEHHME M  BOCCTAHOBIEHHME, JJIEKTPOJIM3,
XMMUYECKOE pAaBHOBECHE, OOpaTHMMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, kKataimsarop, IIJIK, xopposus

MCTAJLJII0B, CIIJIaBbI

22

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

COCTaBa, 3aKOH ABOI‘aI[pO

23

3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

YMEHME MTPaBUJIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MaTEPUAIbI
(B TOM 4ucie MUHEpaJbHbIE YIOOpEHUs, METaulbl U CIUIaBBI,
HOPOAYKTHl TepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoOro rasza, HeTH) B OBITY, CEILCKOM XO34HCTBE, Ha
NPOU3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJIOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE POrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMHMYECKHX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpUpOBAaTh XMUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JAPYTUX

y4eOHBIX IPEMETOB

33

HaJIMYMEe OMbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
M0 XUMUU (HayyHash W Hay4dyHO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaL[I/IIO O B€HOICCTBaAx, HX
MMPEBpAIICHUAX n MIPaAKTUYICCKOM IMPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ AJId PCIICHU A y“IC6HO-HO3HaBaT€J'IbHBIX 3aJga4d

BJIaIIeHI/Ie OCHOBaMH MOHSITHMHOIO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaBJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUM  XMMHUYECKHUX  pEaKlWil; OCHOBAMHM  XHUMHYECKOU
HoMmeHknatypsl (IUPAC u TpuBHanbHOI)
YMeHue oOBACHATH CBsI3b MOJIOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMHU CTPOCHHSA aTOMOB

5 XMMHUYECKUX DJEeMEHTOB (COCTaB W 3apsii sapa, oliiee dYHcio
AIIEKTPOHOB), PACHpPEIEICHUEM JIIEKTPOHOB IO JHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KU M KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JEeKTPOOTPULIATEIbHOCTS),
6 NOPOCTBIX W CIOXKHBIX BEIIECTB OT TIOJOXEHHUS JJIEMEHTOB B
[lepuognueckoit cucremMe (B MalbIX NEpPUOAAX U TIJABHBIX
HOJTPYIIax) U AJIEKTPOHHOTO CTPOCHUS aToMa
7 Ymenue kinaccuumpoBarth:
7.1 XUMHUYECKHUE JIEMEHTBI
7.2 HEOpraHMYECKUe BEellecTBa
7.3 XUMHUYECKHUE PEaKIUN
8 YMeHue onpenensTs:
g1 BaJICHTHOCTh U CTENEHb OKHUCICHUS XUMUYECKUX DIIEMEHTOB, 3apsi
' HoHa
g2 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYphl B
' COEMHEHUSX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKUCTTUTENh U BOCCTAHOBHUTEIb
9 YMeHne XxapakTepu30BaTh GU3NIECKHE M XUMHUYECKIE CBOICTBA!
MPOCTHIX BEMIECTB (KUCIOPOM, O30H, BOJOPOJI, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kamul, MarHHIA,
KaJIBITAH, aTFOMHHUM, JKEJIE30)
CIIO)KHBIX BEHIECTB, B TOM YHCJE€ WX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHJBI M THIPOKCHUIBI
- metaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xenesa (II u
' III), oxcuas! yrnepona (I u 1V), kpemuus (IV), azora u gocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucTas, a30THasd,
dbocdopHas, yronpHas, KpeMHUEBAsI KUCIOTA U HX COJIH)
9.3 MIPOTHO3UPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BEUIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTDb ITPOTCKAHUA XUMHNYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

YMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITNI
103 WUTIOCTPUPYIOIINX ~XMMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIm) HEOPraHUYECKNX BEIIECTB
104 MOJTBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):
11 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSM XHMHUYCCKHX PEAKIUH W HaXOIUTh KOJWYECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH ~ METOJAAaMH  HAy4YHOTO  TMo3HaHUS (HaOIrozeHue,
1 HU3MEpEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MIPETIOKUTH MTYTH €€ PEIICHUS
129 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOM
' MOCyA0H U IabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMy O€30MMaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B IOBCETHEBHOM JKM3HH, TIPABUIIAMH TTOBEICHUS B IEISIX COSPeIKESHUS
123 3MI0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpeaa
' (omacHOCTH) BO3ICHCTBHS HAa JKHUBBIC OPTaHU3MBI ONPEACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIEHUS UX BPEAHOTO
BO3JICUCTBUSA
3 Hannune mpakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEIYIOIINUX XUMUYECKUX IKCTIEPUMEHTOB:
131 M3YyYEHHE U OnHucaHue (PU3MUYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnuii

13.2

HN3YUCHHUC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUEC €ro CBOP'ICTB; MMOJIY4YCHHUC
BOAOpPOJa U M3YUCHHUC C€TO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €T'O CBOICTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONPEIEIEHHON MaccoBOil josei

pPacTBOPEHHOIO BEILIECTBA

MIPUMEHEHUE WHIUKaTOPOB (Jrakmyca, METHIJIOPAHkKa u
dbenondranenna) A ONpeneNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMM  METaUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOTO MeTajyla JpyrMM W3  pacTBOpa  COJIHU;
uccliieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJIBHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHNYCCKUX COGHHHCHHﬁ)); ((3J'IGKTpOHI/ITI/I‘I€CKa$I
JAUCCOLIM AL, «BaxHelnme HeMETaIbl U HX COCOUHCHUA,

«Baxxnelinme MeTauIbl 1 UX COEIUHEHU

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peaklUi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMh Ha
NPUCYTCTBYIONINE B BOIHBIX PAcTBOpaX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cynedar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJblusi, aTFOMUHUS,

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

14

YMmeHnue:

14.1

14.2

MNpEACTABIATE PE3YJIbTATBl JKCIICPUMCHTA B (bopMe BBIBOAOB,
JO0Ka3aTcJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC
3aKOHOMECPHOCTHU

YCTaHABJIIMBATH CBA3U MCXKAY pCaJIbHO Ha6J'IIO,ZIaeMBIMI/I XUMHUYCCKUMH
SAIBJICHUAMMU U IMPOLCCCaMU, NPOUCXOAAIIUMA B MAKpPO- U MUKPOMUPC,

O0OBSICHATH IPUYUHBI MHOTOOOpa3Hsl BEIICCTB




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

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTeie BemecTBa U cMecu. CiocoObl pa3fieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTHe " CJIOXKHBIC BEIICCTBA.

Xumnueckas hopmyia. BaleHTHOCTh aTOMOB XMMHYECKHX J1eMeHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCHTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast goas XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KonnyectBo BemectBa. Moab. MomsipHas Macca. MoJisipHbIii 00BEM Ta30B.

B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nyecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpaHEHMsI MAcChl BEIIECTB. XUMHUECKUE YPaBHEHUS

Ilepnoanueckuii 3akoH u Ilepuonnueckas cucTeMa XHMHYECKHX 3JIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael u rpynnsl. @U3NYECKUl CMBICII TOPSAIKOBOIO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOCHI/IC aroMmoB. CocTaB aTOMHBIX AACP. M3oTomsl. aﬂeKTpOHLI. CTpOGHI/Ie
OJICKTPOHHBIX 000JIOYEK  aTOMOB IEPBBIX 20 XMMHYECKHX DIJIEMEHTOB

IIepuonnueckont cucremsl .. Menneneesa

2.3

3aKOHOMEPHOCTH B W3MEHEHUHU CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaius, Kaimblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEILHOCTH,
METaUIMYECKUX MW HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHCHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIeMEeHTOB B llepumogmyeckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumuyeckass cBsizb. KoBaneHTHass (mojisipHass M HEMOJISIpHAsi)  CBSI3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  MoHHast  CBs3b.

MeTtananyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX PEMIETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKasi),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTABUTCIIN HCOPraHWYCCKHUX BEIICCTB. Hemerammer u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECcoJIe00pa3yroue; OCHOBaHWM (IIENOYM W HEPACTBOPUMBIE OCHOBAHMS);
KACIOT  (KHCIOPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

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

4.3

4.4

duznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJIOB: JINTHUA,
HaTpu:A, Kajlusd, Marovugd W KaJlblHs, aJIFOMUHHA, KCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUH METaJIOB

dusznyeckne U XMMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPO/IA, CEPOBOOPOAA, AMMHAKA

4.5

Ouznyeckue U XUMHYECKHE CBOICTBa OKCHUIOB HemeTamnoB: cepel (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). Ionyuenune

OKCHJJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoictBa okcunoB: MeTamoB [A-IIIA rpymm, munka, menu(ll) u

xkenesa(ll, I). TTonydyeHne oKCUI0B METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMEpe
TUAPOKCUIOB  alIOMUHUSA, JKene3za, ULuHKa). llomyuenme ocHoBaHuUN U
aM(OTEpHBIX THJIPOKCHJIOB

OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOH, a30THOH, (HochOpHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOM CEPHOM W a30THOM KHUCIOT.
[Tonyyenue kucaot

OO0mre XuMHYECKHE CBOMCTBA cpenHux cose. [lomyuenue coeit

[Tonydyenne, coOupaHue, paclo3HAaBaHHE BOAOPOJAA, KHCIOPOJa, aMMHaKa,

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

4.11

[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. OO1me

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

Xumudaeckue peaKnuu

5.1

Kraccudukarnuss XuMHYECKHX peakuuii Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYAaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKIX YJIEMCHTOB

52

5.3

54

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUUYECKHE YpaBHEHUS. IK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl ~ OKHUCIEHHSI M BOCCTAHOBJICHHSA.  DIEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEAIEKTPOIUTHL. CHIIbHBIC U clTa0bIe AJIEKTPOIUTHL. CTEIeHb AUCCOIUAIIH
Peakiiuu monHoro obmeHa. YCiOBHS MPOTEKAHMs PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemectBa u Martepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMMYECKHUX peakuuidl B J1abopaTOpuu U OBITY.

HepBaﬁ NmoMoub IMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpYyXKaromiedl  cpeabl  (KHCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumun B
pelIeHUN HKOJOTHYECKUX TMpoOjeM. YCWICHHEe MapHUKOBOTO 3 dekTa,

pa3pymieHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, gocdopa, yriaepoaa, KpeMHUSI U UX COEIUHEHUH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coeAuHEHUH. [IoHsITHE O KOPpO3UN METANIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI X OT KOPPO3UHU

[TpuposHble UCTOYHHKH YTJIEBOJIOPOAOB (Yroyib, NPUPOIHBIA Tra3, HedTh),

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

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COEJMHEHMSX
yrieposa (MeTaH, 3TaH, STUJICH, alleTUIJIEH, 3TaHOJI, TJIMLIEPHH, YKCYCHas KUCIIOTA).
[NonsiTne 0 OMONOTHYECKN BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX

POJIN B ) KU3HU YCIIOBEKA




Pacuérnr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kiacc: 6a30BbIM ypOBEHb: YUeOHUK; S-€ U3/1aHue, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB U.I'., CnaakoB C.A. AKiiOHEpHOE 0OIIECTBO
«M3marensctBo «IIpocBemenue

* Xumust: 9-i1 kiacc: 6a30Bbli YPOBEHb: YUCOHUK; S-€ U3aHue, IepepadoTaHHOE
["a6puensn O.C., Octpoymos U.T'., CnaakoB C.A. AKiMOHEpHOE 0OIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»
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