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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepaibHOl paboueil mporpammbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnogaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM Na€T MNPEJCTaBICHUE O LENsAX, OOIlEeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M Pa3BUTHSI OOYYAIOMIMXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIep>KaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKU COJIep KaHuUs, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYarolmuxcsi, ONpeneNsieT BO3MOXHOCTH TMpeAMeTa s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTEIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKAHUSI.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHLHOM E€IUHCTBE MHUPA, BAKHYIO
pOoJib UTPatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHs TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PYHKITMOHAIbHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOydYarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIeSITEIhHOCTH,
HKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHAILHOMN JCSITEIBHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €IMHCTBO MPUPObI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

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

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX IOHSATUN
OPTraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIAbIBAETCSI U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 10 MPUHIHUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

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

— Ilepuonnueckoro 3akona JI. . MeHneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKOW JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YpPOBHSI K JPYTrOMY, BBITIONHSA (PYHKIUM OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS O XUMUYECKON COCTABIISAIOLICH HAYYHOU KAPTUHBI MUpPA B JIOTUKE
e€ CHCTeMHOW NpHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alomuid MUpy,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIBHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpeaMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMBI XMMHYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX PeaKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHHUH U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBHJ OE€30MacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKue 1eIH, KakK:

— (OpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIBHOMY MPHUHSITHUIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTH4YeCKOe MpPHOOIIEeHHE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHue yCIOBH, CIOCOOCTBYIOIMX MPUOOPETEHUIO O0YHAIOITUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHWUSA W CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEpPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBanue oOmEeld (QYHKIMOHAIBHOM W  €CTECTBEHHO-HAyYHOMU
I'PaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY’KaIOIIEr0o MHpa, WCIOJB3Yysl 3HAHWS U OIBIT, MOJyYEeHHBIC MPH H3YYCHHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd T'yMaHUCTHUYECKUX OTHOLIEHU,
NMOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHWUW Ui BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIsI M HAMPABICHHOCTH JATHHEUIIETO
oOy4eHus.

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



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE 0 MeTonax MO3HAaHHWS B XMMHH. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumuueckas (¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENBHAs aTOMHasg Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTa B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AUHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKHUE SBJICHUS. XUMHUECKas pPEeakus U €€ MPU3HaAKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabopaTopHBIM 00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(Gu3MYecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SBJICHUM, HAOMI0IeHUE U
ONMKCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THAPOKCHU]IA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPOBEACHNUE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(IIapoCTEepKHEBBIX ).

BaxHelllne npeacTraBuTe 4 HCOPraHUYECKHUX BELIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpoctoe
BelecTBo. Haxoknenuwe kucimopopa B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



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

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacpilieHHbIe ¥ HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B MpUPOJIE U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuid. Oxcunbl. Knaccudukanms
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcunoBanus. Knaccudukanuss ocCHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEECTICHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyYEHHUE,
coOupaHue, pacrno3HaBaHUE MW W3Y4YCHUE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJICHUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpas3liaMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHWE, PACNO3HABAHWE W WU3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojehncTBiue Bojoposa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHHE 0Opa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIFOICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT M IIEIIOYECH,
u3ydyeHue B3auMopeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHi, pEeakUWil HEUTpalU3aluH, IOJIYYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 N0 TeMe «BaXHeWlmne KiIacchl HEOPraHUYECKUX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJBI.

[lepnognueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa. KopoTkonmepuonnas ©  JiMHHONEepuoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TMepBbIX 20 XHMHYECKUX  DJIEMEHTOB
ITepuonnueckoit cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYyNIIaM U EPUOJAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHass (ToJisspHAass W HEMOJISIPHAsl)  CBS3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 311€EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mestcnpeomemmnuie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B § Kiacce
OCYILECTBIISIETCS YEpPe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, KiIacCu(uKaIus, TMepUOINIHOCTh, HAOIIOICHNUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKONIA€MbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBO U XMMHUYECKasI peaKUMs

[lepnonnueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJAOB, Kalaus, KaJIbIUs U HUX
COCMHEHUN B COOTBETCTBUU C TIOJIOKECHUEM 3JIEMEHTOB B Illepuoanueckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukaiyss 1 HOMEHKJIaTypa HEOPTraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BEILECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIMHM BEIIECTB, IO TEIIOBOMY 3(DQeKTy, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajln3aTopa). DK30- U IHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
ypaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTePOTCHHBIX
peakuusx. [loustue o karanuse. [loHsaTre 0 xXuMruyeckoM paBHoBecuU. DakTOPBI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIUM,  JJIGKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKIuu. CocraBienue YpaBHEHH



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHW3M [HCCOLMAIMU BEIIECTB C PA3IMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpallI€HHbIE HMOHHBIE YypaBHEHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTaBICHUNA 00 3ICKTPOTUTHYCCKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O TMapOIU3E CONEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUVIOB W HEMETa/UIoB (rpadura W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOlEcCCa JUCCOIMAIMU KHCIOT, IIEJIOYed W  COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUJCO MAaTEpUANIOB), MPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocaaka, BbIJIEJICHHE Ta3a, oO0Opa3oBaHUWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasioKeHUs, COSIUHEHHUsI), PAClIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUE
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTauibl 1 MX COeIMHEHU S

OOmast xapaktepuctuka TranoreHoB. OCOOEHHOCTH CTPOCHHsSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUIlaM{, HEMETaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJoBeKa. BakHeHIne XJIOpUIbl U HX
HaXOXJICHUE B MPUPOJIE.

O6mast xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoOicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HYECKUE U
XUMHUYECKue CcBOMCTBA. OKCHABI CEpbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHUMHUYECKHE PEaKIlnu,
JeXKalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs 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 MPEI0TBPAILCHUSI.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopot a3ora B mpupoe. AMMUakK, ero
dusznyecKkue u XMMHUECKHUE CBOMCTBA, oMy4yeHue U npuMenenue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUEe U XHUMHYECKUE
CBOMcTBa (0OIME Kak TMpEJACTaBUTENsl Kiacca KUCIOT M CHElUpUYECKUeE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMHUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
ayoTpornuele Monupukauuu ¢docdopa, (pu3NUECKUEe MU XUMHUUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YAOOPEHUH.

OOmast xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTENIEHH  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMKM, PpPAcIpoOCTpaHeHWEe B MNpuUpoae, (U3MUEeCKHe U XUMHUYECKHUE
cBorcTtBa. Ancopouusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpoOJIeMbl, CBA3aHHBIE C OKCHJIOM
yriaepoaa (IV), rumoresa riao6albHOrO TMOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecCKue U XMMHYECKHE CBOMCTBA,
NnoJlydeHue U npuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B ObITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, HNPHUPOAHBIA ra3, HedTb),
NPOAYKTHl UX mepepaloTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTHYECKU BAXKHBIX BEILIECTBAX: )XKHMpax, OeKax, yriieBojax — 1 Ux
poJiM B JKH3HM YeJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUH.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacraBieHus 00
okcunie kpemaust (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITy, B IIPOMBIIUICHHOCTU. BakHeWIne CTPOUTENbHBIE MaTepHalbl: KEPAMHKA,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIOICHUE MPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpa)karomme (PU3MUecKrue M XUMHYECKHE CBONCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0Opa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€  COCQUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIE€HHOIN CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW PEaklMK Ha Cyab(dat-
MOH U HaOIOJeHUE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HMX COEOIUHEHUH (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTydYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3Y4YEHHE CBOMCTB aMMHaka, IPOBEJICHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
UX MPOTEKAHUS, B3aUMOJACUCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO HCIIOJIb30BAaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUE Moelen
KPUCTAUTMYECKUX peIETOK anmMasza, rpadura, dyiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpOTHBOTa3a, MOJIy4deHHe, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHUE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYECHHE IMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHON MPOMBILUIIEHHOCTH, PEIICHUE HKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasibl U X COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosiokeHus B llepuommueckor cucreme xumuuyeckux osnemeHros [, .
MengeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaioB. Meraynueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
criocoObl mosydeHus MeTtayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nosnoxeHue B llepuoamyeckon cucreme XMMHUYECKHUX
anemenToB /. M. Menneneesa, CTpo€HHE MX aTOMOB, HaXOXKJIECHHE B IPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U



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

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumudeckux aneMeHToB Jl. M. MenneneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10keHue B [leproinueckoi cucTeMe XMuMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [leproguueckon cuctemMme XMuMHYECKUX JIEMEHTOB /l.
. MenpneneeBa, CTpOEHHE aToMma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conu xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ oO0pa3llaMd METAJIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, IIpOLecCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHME  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAQYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), meau (1), HaGrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HaTpusi, KaJus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEHICHUE YKCTIEPUMEHTAIbHBIX 3a71a4 10 TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAA cpeaa

BemectBa u Marepuasnbl B IOBCEIHEBHOM XHU3HM YEJIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karomied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, NEepUOJANYHOCTb, HAOIIOCHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwuszuka: Marepus, aToM, OJCKTPOH, TMPOTOH, HEWUTPOH, HOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJNa, JJIGKTPUUYCCKUI 3apsiji, MPOBOJHUKH,
MOJYNPOBOJHUKH, JUAJICKTPUKH, (POTOIIEMEHT, BELIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKast
pemérka, CruiaBbl, (pU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, npixanve, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOILJIUBO, BOJAHBIE 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 TPAJAULIMOHHBIMH POCCUHCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, IPUHSTBIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3ALMHI 00yYarOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIHUXCs
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, TOHUMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B JKHA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJIETh JOCTOBEPHON MH(popMalnuen 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
OTHONIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NEeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JESATEIbHOCTH MpH
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJTHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoOLECCe OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEJEHHWE M IIOCTYNKH CBOHMX TOBAapHILIEH C MO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

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 pa3BUTHUS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUW MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMAeMbIX TPOIECCOB W SIBJICHUH,
MO03HABATENIbHOM, MH()DOPMAIMOHHOW M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOJIOJICHUS] MpaBui O€30MacHOCTH TMpu  OOpalleHUu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

HMHTEpEC K MPAKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3aIuyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBON IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHHS TPEAMETHBIX 3HAHMN 1O XWMHH, OCO3HAHHBIN BBIOOP
WHJUBUAYAJLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATILHOM Cpejie;

6) PK0JIOTHYECKOr0 BOCIUTAHMS:

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKWU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuWJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOIMIMUX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIydaeMble MPU MU3YYCHUH XUMUU, IJIS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJIHONU CPEeou, ISl OBBIIEHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYphI, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX PpE3yJbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOU



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATUBHBIE, DPETYJSITUBHBIE), KOTOpbIE OOECHeYHBalOT (POPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JEATEIIBHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUA

ba3oBble ornueckue aeiicTBU:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUSI TPU OCBOEHUU
3HAHWI: PACKphIBaTh CMBICI XMMHUUYECKHX MOHATUN (BBIAEIATH UX XapaKTepHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHUS NIl OOBSICHEHUS OTJICIBHBIX (PAKTOB M SBJICHUM, BEIOUpPATh OCHOBAHUS U
KpUTEpUH JJIS1 KIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHYECKUX pPEaKIHi,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Yy4YCHWS,
CTPOUTH JIOTUYECKHUE pACCYkACHUS (MHIAYKTUBHBIC, JICIYKTUBHBIC, 110 aHAJIOTHN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

YMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEMEHTAa), XUMUYecKas QopMylia U ypaBHEHUE
XUMHUYECKON PEAKIUU — MPU PEIICHUN y4eOHO-TI03HABATEIBHBIX 33J/1a4, C YIYETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBISATh M XapaKTEPU30BaATh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEUHS B U3yUaeMbIX ITPOLIECCAX U SIBJIICHUSIX.

ba3oBble ucciaegoBare/ibCKue 1eiCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETEHNE OMNbITa M0 TUIAHUPOBAHUIO, OpPTraHU3AIMM U TPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTIaHHOM paboTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJIOCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEIEHHOTO THUIIA, TIPHOOPETEHHUE ONBITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOT'O MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIO0XXHBIMUA CXEMaMU, JAuarpaMMaMu,
JIpyrumMu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipolecce YydyeOHOH u
UCCIIEIOBATENbCKON JI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJId) JTUCKYCCHM) IIO
CyLIECTBY  OOCYXIaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJibTaThl  IO3HABATEIbHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
NIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMUHAIUS
COBMECTHBIX JEHCTBUM, OMNPENCICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIEe NeHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Hanbosee 3PheKTUBHBIE CIIOCOOBI pelleHus yYeOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOIO pe3yJibTaTa 3asBJICHHON LETH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB [0 OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO MJaHHOW (QeaepanbHOM pabouell MmporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JNEUCTBUM, BUABI JEITEIBHOCTH IO TMOJY4YEHUIO HOBOTO 3HAHHWS, €ro
WHTEPIpETAUN, MPEeoOpPa30BaAHUI0 W TMPUMEHCHHUIO B PA3IMYHBIX YYEOHBIX H
HOBBIX CUTYaIUsIX.

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

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSpPHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peakius, KiaccupuKaius peakiuid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIIIOBOU A((EKT peakiinmu,
AIpO aToMa, JJIEKTPOHHBINM CJIOW aToMma, aTOMHasi OpOUTallb, PAJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS U HEMOJspHAs KOBaJCHTHas CBSI3b,
MOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIlEeCTBa
(MporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU ONMCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIAcCy COEIMHEHHMM 110
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIcl [lepuomnueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B [lepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3judaTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnodounas noarpynna (b-rpymnma)y, maibsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuyeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij siapa, 00Iee YUCIO DIICKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMHUYECKUX TNPEBpalllCcHUd B
Pa3TUYHBIX YCIOBHUSX;

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

MIPUMEHSATh OCHOBHBIC OTEPAIMN MBICTUTEIBHON JEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHUE, MOJICIUPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICIECHHBIN);

ClIeIOBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTOpHbIM  000pYJIOBaHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYEHHUIO W COOMpPAHHIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB MICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U IPYTHUE).

K xoHily 00ydenus B 9 kjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTUOH, AHHUOH, IPOCTOE BEIIECTBO,
CJI0’KHOE€ BEIIECTBO, BAJCEHTHOCTb, SJIEKTPOOTPUIIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYIECKasi CBs3b, TEIUIOBOU ekt
peaknuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DJIEKTPOJIHTHI,
HEJJICKTPOJMUTHI, JJICKTPOIUTHYECKAsT IUCCOLMALNSA, PEAKUUH HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKITUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
ATOTPOTHSA, aM(POTEPHOCTh, XUMHUYECKasl CBs3h (KOBAJICHTHAs, MOHHAS,
MeTaJuInuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeHeiabHO IOMyCTUMAas
xoHuenTpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSThH 3TU OHATHUA MPU OMKMCAHUY BELIECTB U UX NPEBPAIICHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMy
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCY COEIMHEHUUM 1o (opmyiaM, BHUA XHUMHYECKOU
CBs3M (KOBaJICHTHAsl, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica llepuommueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo (opmy Ilepuogmdyeckoid CUCTEMBbl XUMHUYECKUX AIIEMEHTOB:
paznuyaTh MOHATUA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpynmna (b-rpynma)», manbie u OoiblIMe MEPUOABl, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HMX MO0 JJICKTPOHHBIM CJIOsIM), OOBICHATH OOIIHE
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HECOPraHUUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEAKIIUU
BEIIECTB, N0 TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHHUS
XHMHUYECKUX IJIEMECHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIILHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
POTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITUH;

coON0JaTh  MpaBuUjia  MOJb30BAaHMWA  XUMHYECKOW  MOCYIoM U
7a0b0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O W COOMPAHUIO
ra3o000pa3HbIX BEUIESCTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKTAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OO0OOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNe, MOJCIMPOBAHUE, JKCIICPUMEHT (pealbHBIA |
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HanmenoBanmue pa3jiesioB u JyekTpoHHbIE (IU(PPOBBIE)
KoHnTpoJbHbIE IIpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
XuMust — BakHas 00J1acThb
€CTECTBO3HAHHUS U
1.1 . 5 2 https://m.edsoo0.ru/YNVIX660G
MPAKTHYECKOU JEATESITbHOCTH
YyeJIOBeKa
BemniecTBa 1 XMUMHUYECKHE
1.2 B 15 1 https://m.edsoo.ru/ONNXR 1 VFQ
peakiuu
Hroro no paszneny 20
Pa3nes 2. BaikHelilme npeacTaBuTe Il HEOPraHUYECKUX BelllecTB
Bozayx. Kucnopon. Ilonsarue
2.1 X poa 6 https://m.edsoo.ru/DSBORTY30
00 okcHamax
Bonopon. Ilonstue o
2.2 8 1 https://m.eds00.1ru/5D61JZ6PS
KHCJIOTaX M COJIAX
Boxa. PactBopsl. [Tonsarue 00
2.3 g p 5 1 1 https://m.edsoo.ru/M13I5KJBM
OCHOBAHHUIX
OCHOBHBIE KJIACCHI
2.4 . 11 1 1 https://m.edso0o0.ru/0T5SASMOWT
HEOPraHUYECKUX COCAMHEHUI
Uroro no pazgeny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.
XuMnueckas cBsi3b. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 XUMHYECKUX 31eMeHTOB [I. U. 7 https://m.edsoo.ru/TCBIBVWEZ
MenneneeBa. CtpoeHue
aToMa
XuMuyeckas CBSI3b.
3.2 OKHCIUTENBHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEIBHBIE PEAKIIUU
Hroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




9 KUIIACC

KoanuectBo yacoB
HanmeHnoBaHMe pa3aeioB U TeM JuiekTpoHHbIE (HUGPOBDbIE)
Ne /i Konrtpoabnbie Ilpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3znea 1. BemmecTBo 1 XUuMH4YeCKHEe peaKkul
[ToBTOpenue u yrirydsieHre 3HaHU!
1.1 p yry 5 1 https://m.edsoo.ru/EQETUT357Z
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca
OcHOBHbIE 32aKOHOMEPHOCTH XUMHUECKUX
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
peakuui
DNEKTPONUTHYECKAs JUCCOLUALIHS.
1.3 P A HHat 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMUYECKHE peakllii B paCTBOPax
Hroro no pazneny 17
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHS
OO6m1ast XxapakTepruCTUKa XUMUYECKHIX
2.1 = P p 4 1 https://m.edsoo.ru/ZTN1F7001
anemeHTOB VIIA-rpymmsl. ['anoreHst
OO61mas xapakTepruCcTHKa XUMUYECKIX
22 aneMmeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEJIMHEHUS
OO6mrast xapakTepruCTUKa XUMUYECKHIX
2.3 aneMeHToB VA-rpymmsl. A3ot, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
UX COEJIMHEHUS
OO6mrast XxapakTepruCTUKa XUMUYECKHIX
2.4 anemeHToB IVA-rpynmel. Yriaepon u 8 1 2 https://m.edsoo.ru/JPTI200VIX
KPEMHUU U UX COCIUHEHUS
Wroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

3.1 ‘ OO1ue cBoiicTBAa METAIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 ‘ Baxueiinme MeTaibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazgeny 20
Pasznen 4. Xumus 1 OKpysKaomas cpeaa
BemectBa 1 Mmarepuansl B )KU3HU
4.1 3 https://m.edsoo.ru/TFNBWEF7Y
YyeJIOBEKa
Hroro no pazgeny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KounyecTBo 4yacoB Hara
Ne M3VYEHUS DJIeKTpOoHHbIe HU(POBLIE
Tema ypoka Kontpoabubie IIpakTnueckue o P op
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
8A 8b
[Ipenmer xumun. Pons xumuun
1 B JKU3HU 4yesoBeka. Temna u 1 02.09 | 01.09  https://m.edsoo.ru/L62DS2CZR
BEILECTBA
[TonsaTue o MmeToax MO3HAHUSA
2 1 04.09 | 03.09 https://m.edsoo.ru/9ZJAEW050
B XUMUU
[IpakTuueckas padora Ne 1
«IIpaBuna paboThI B
3 1abopaToOpUu U MPUEMBI 1 09.09 | 08.09 @ https://m.edsoo.ru/LSEW4353D
oOpaiiieHus ¢ 1abopaTOpHBIM
000pyI0OBaHUEM
YucTele BenecTBa 1 CMECH.
4 . 1 11.09 10.09 https://m.edsoo.ru/6TME21FW§
Crnioco0nI paznieneHust cMecen
[IpakTuyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha
5 1 16.09 | 15.09 https://m.edsoo.ru/K3LSSMCRY
MIpUMEPE OYUCTKU
MOBapEHHOM con)»
6 ATOMBI U MOJIEKYJIBI 1 18.09 | 17.09  https://m.edsoo.ru/BLSO4WTBS8
XUMUYECKUE ATIEMEHTBHI.
7 3HaKk# (CHMBOJIBI) 1 23.09 | 22.09  https://m.edsoo.ru/AH3D4DNAX
XUMHUYECKHUX AJIEMEHTOB
8 IIpocTeie U crnoXHBIE 1 25.09 | 24.09  https://m.edsoo.ru/DXIBSTI95




BE€IICCTBa

ATOMHO-MOJIEKYJISIPHOE
yueHue

30.09

29.09

https://m.edsoo.ru/IMOBJ30QZ5

10

3aKO0H IIOCTOSHCTBA COCTaBa
BEIIECTB. XUMHUYCCKas
dbopmyna. BaneHTHOCTH
aTOMOB XHUMUYECKHX
3JIEMEHTOB

02.10

01.10

https://m.edsoo.ru/IMC496F X6

11

OrtHOCHUTEIbHAA aTOMHAS
macca. OTHocuTeIbLHas
MOJICKYJISIpHAsI Macca

07.10

06.10

https://m.edsoo.ru/PIZPCIMDX

12

13

MaccoBas 101 XUMHUYECKOTO
9JICMCHTA B COCITMHCHHUHN

KonunuectBo BelecTBa. MoJb.

Momnspnas macca

09.10

14.10

08.10

13.10

https://m.edsoo.ru/GHV580QOMVE

https://m.edsoo.ru/368UNL5Y2

14

duznueckre 1 XUMUYECKUE
SIBJIEHUS. XHUMHUYECKasA
peakuus

16.10

15.10

https://m.edsoo.ru/YZMES6ATH

15

16

17

IIpu3Haky u ycinoBus
MIPOTEKAHUS XUMUYECKUX
peaxkuuit

3aKOH COXpaHEHMsI MaCcChI
BEIECTB. XUMUUECKUE
YpaBHEHUSA

Brrunciienus koiMuecTsa,
MaccChl BEIIECTBA 110
YpaBHCHUAM XUMHWYCCKUX
peaKkuuit

21.10

23.10

06.11

20.10

22.10

05.11

https://m.edsoo.ru/N6DVNIKQ5

https://m.edsoo.ru/M8DS4IHVM

https://m.edsoo.ru/LUY9U3EQE




18

19

20

Knaccudukanuss XuMuaeckux
peakiuit (coequHeHus,
pa3iiokKeHUs1, 3aMEeILECHUS,
obmeHa)

M. B. JIoMOHOCOB — y4€HBIi-
sHIuKIonegucT. O0o0IIEHNE
¥ CHCTEeMAaTH3aIys 3HaHUH

KonTponbnas pabora Nel mo
Teme «BemecTBa u
XUMHUYECKHE PEaKIUN

11.11

13.11

18.11

10.11

12.11

17.11

https://m.edsoo.ru/L48O7LAGB

https://m.edsoo.ru/PIWARH3AB

https://m.edsoo.ru/ON62SNERU

21

Bo3ayx — cMmech rasos.
CocraB Bo3nyxa. Kuciopox —
3JIEMEHT U MPOCTOE BEIIECTBO.
O30H

20.11

19.11

https://m.edsoo.ru/ XONONRN 1P

22

duznueckre 1 XUMHUYECKHE
CBOICTBa KUCJIOPOJa
(peakuuu OKUCIIEHUS,
ropenue). [Tonarue 06
OKCHJIaX

25.11

24.11

https://m.edsoo.ru/FBS1JRKMB

23

CrniocoObI nosydeHus
KHCIJIOpO/ia B 1abopaTopuu u
IPOMBIIIJICHHOCTH.
[Ipumenenue kuciaopoaa

27.11

26.11

https://m.edsoo.ru/VJWB6A2RD

24

TenoBoit a3 dpext
XUMUYECKON PEAKINH,
IIOHATHE O TEPMOXUMHUYECKOM
YPaBHEHUH, K30- U
OHJOTEPMUYECKUX PEAKLIUAX

02.12

01.12

https://m.edsoo.ru/PNMKJZHKX

25

TormmBo (HedTh, yroas u

04.12

03.12

https://m.edsoo.ru/USNYS5SUUW?2




26

27

MeTaH). 3arpsi3HEHUE BO3/1yXa,
CIOCOOBI €T0
MpeA0TBPALCHUS
[TpakTrueckas padora Ne 3 mo
teme «llonmydyenue u
coOupaHue KICIOpoaa,
W3yYEHHUE €r0 CBOMCTB»

Bomopon — anemeHT u
MIPOCTOE BEIIECTBO.
Haxoxxnenue B mpupojie

09.12

11.12

08.12

10.12

https://m.edsoo.ru/5516UHX3R

https://m.edsoo.ru/WD392ACWB

28

duznyeckre 1 XUMUUECKHE
CBOICTBa BOJIOPOJIA.
IIpumenenue Bogopoaa

16.12

15.12

https://m.edsoo.ru/0SZ28459R

29

30

TloHaTHE O KUCIIOTAaX U COJISIX

Crioco0b! nosyueHust
BOJIOpO/Ia B TabopaTopuu

18.12

23.12

17.12

22.12

https://m.edsoo.ru/TMWNIVC43

https://m.edsoo.ru/C9TO9UCIP

31

[IpakTuueckas padora Ne 4 o
teMe «llomyyenue u
cobupaHue BO10po/a,
W3yYEHUE ETO CBOMCTB)»

25.12

24.12

https://m.edsoo.ru/SS3IWAX33K

32

33

MounsipHblii 00BEM Ta30B.
3akoH ABoraapo

Brruncnenus o0béma,
KOJINYECTBA BEIIECTBA T'a3a 10
€ro W3BECTHOMY KOJIMYECTBY
BEIIIECTBA UK 00BEMY

30.12

13.01

29.12

12.01

https://m.edsoo.ru/M3KSO1QDQ

https://m.edsoo.ru/MXGOY304M

34

Beruucinenus 006EMOB ra3oB
M0 YPaBHEHHUIO PEaKIIUU Ha

15.01

14.01

https://m.edsoo.ru/9TQ8AXABY




35

OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUM Ta30B
duznyeckre U XUMHUYECKIE
CBOMCTBA BOJIBI

20.01

19.01

https://m.edsoo.ru/7AOGFZK4R

36

37

38

39

40

41

CocraB ocuoBauuii. [louarue
00 MHAMKaTOpax

Boaa xak pacTBOpuTEIb.
Hacpimennsie n
HEHACHIIIICHHBIE PACTBOPHI.
MaccoBas [0 BeIlleCTBa B
pactBope

[TpakTuueckast pabota Ne 5 o
teMe «lIpurorosnenue
pacTBOPOB C ONPEIECITIEHHOMN
MacCOBOM JoJIeH
PacTBOPEHHOTO BEUIECTBA»

Konrtponsnas padora Ne2 mo
teme «Kucnopon. Bomopon.
Bomxa»

OKcHuapl: COCTaB,
KIIacCU(pUKaIus,
HOMEHKJIaTypa
[Tonydyenue n XuMH4eCKHe
CBOICTBA KHUCIIOTHBIX,
OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

22.01

27.01

29.01

03.02

05.02

10.02

21.01

26.01

28.01

02.02

04.02

09.02

https://m.edsoo.ru/IXB2W6IVL

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/ WXUKPAUOA

https://m.edsoo.ru/IM7935DRY

https://m.edsoo.ru/5STESJINAY

https://m.edsoo.ru/8JAZ9YWS?2

42

OcHOBaHUS: COCTaB,
Kiaccudukanus,

12.02

11.02

https://m.edsoo.ru/5SU397HUSC




43

HOMEHKJIaTypa

[Tonyuyenue u xummudeckue
CBOMCTBA OCHOBaHUH

17.02

16.02

https://m.edsoo.ru/GD9A28ROE

44

45

46

47

48

KucnoTtsl: cocTas,
KIIaCCU(pUKALUS,
HOMEHKJIaTypa

[ToryueHnue u XuMU4YeCcKue
CBOMCTBA KHCIIOT

Conu (cpennue):
HOMEHKJIaTypa, CIIoCOObI
MOJTyYEHUs, XUMUYECKUE
CBOMCTBaA

[IpakTuueckas padbora Ne 6.
Pemenune
SKCHEPUMEHTAIIbHBIX 3a7a4 110
Teme «OCHOBHBIC KIIACCHI
HEOPTraHUYECKHUX
COETUHEHUIN)

I'eneTnueckas cBA3b MCKIY

KJIaCCaMU HEOPraHUYECKUX
COeIMHEHUN

19.02

24.02

26.02

03.03

05.03

18.02

25.02

02.03

04.03

09.03

https://m.edsoo.ru/Q6U4WEBK7

https://m.edso00.ru/Z2GCRN45W

https://m.edsoo.ru/JISNUIM9T]J

https://m.edsoo.ru/58D13JF7V

https://m.edsoo.ru/YDS6ZRE31

49

0O00011eHne n
cUCTeMaTHU3aus 3HaHUHU

10.03

11.03

https://m.edsoo.ru/STBUOEEYN

50

KonTponbnas padota Ne3 no
TeMe "OCHOBHBIE KJIACCHI
HEOPTraHUYECKHUX
coenuHeHun"

12.03

16.03

https://m.edsoo.ru/AFA7IDULD

51

IIepBble ONBITKH

17.03

18.03

https://m.edsoo.ru/COV3CC214




52

53

KJ1accu(pUKaMu XUMHUYECKUX
anieMeHToB. IloHsaTHE O
IPYIIIax CXOJHBIX AJIEMEHTOB
[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema
XHUMHYECKHX dj1eMeHToB J[. 1.
MenpaeneeBa

[lepuonsl, rpymIbI,
MOATPYIIIBI

19.03

24.03

23.03

25.03

https://m.edsoo.ru/X9F1NR3U8

https://m.edsoo.ru/NOMWWIRXN

54

55

56

57

58

Crpoenue atomoB. CoctaB
aTOMHBIX siaep. M30Tombl

CTpoeHue MEKTPOHHBIX
000JI04YEK aTOMOB DJIEMECHTOB
[Tepnoanueckoit cucremst /1.
H. Menneneena

XapakTepucTuka
XUMHYECKOT0 JIEMEHTA 110
€ro TOJIOKEHUIO B
IIepnoanueckoii cucreme /l.
N. MenneneeBa

3nauenue [lepuonnyeckoro
3aKOHa I pa3BUTHUS HAYKU U
npaktuku. J[. 1. Mennaeneen
— Y4€HBIi1, nearor u
rPpaKJIaHUH

PesepBHeIit ypok. O600ICHHE
U CHCTeMaTH3alus 3HAHUH /
Bcepoccuiickast mpoBepoyHas
pabora

26.03

07.04

09.04

14.04

16.04

06.04

08.04

13.04

15.04

20.04

https://m.edsoo.ru/IMUDOMRSH

https://m.edsoo.ru/T95SYNVE8B2

https://m.edsoo.ru/YIPO4OMDX

https://m.edsoo.ru/SZD8XEQOP

https://m.edsoo.ru/ZCQTRPO8Y




Kontponbnas padora Ne4 mo
TeMe «CTpoeHue aToma.

59 XuMuueckas CBI3b» / 1 21.04 22.04 | https://m.edsoo.ru/FTIZF99WF
Bcepocculickas npoBepoyHas
pabora
DIIeKTPOOTPULIATEITLHOCTh

60 ATOMOB XMMHYECKUX 1 23.04 27.04 | https://m.edsoo.ru/HZA110EDS8
DJIEMEHTOB

61 HNonnas xumnueckas CBA3b 1 28.04 29.04 | https://m.edsoo.ru/3SY1RJKVI
KoBasienTHas nonsipHas

62 1 30.04 04.05 https://m.edsoo.ru/EOL3MT2AE
XUMUUYECKAS CBIA3b
KoBanenTHas HemosspHas

63 1 05.05 06.05 | https://m.edsoo.ru/9Y VR3FUXI
XUMUUYECKAS CBI3b

64 CreneHp OKUCIECHUSI 1 17.05 11.05  https://m.edsoo.ru/RA6CVXM66
OKHUCIUTEIHLHO-

65 1 12.05 13.05  https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBUTEIIbHBIC PEAKIIHU
OKHUCIIUTENN U

66 1 14.05 18.05 | https://m.edsoo.ru/QPS46Z5PU
BOCCTAaHOBUTEIHN
Peseprubrii ypok. O60611eHIE
U CUCTEMATU3ALIMS 3HAHUM 110

67 8 1 19.05 20.05 | https://m.edsoo.ru/ARH7M35NF
TeMe «CTpoeHHe aToma.
XUMHUECKAs CBIA3b»
PesepBueblil ypok. O0001IIEHTE

68 p M m\, 1 21.05 25.05 | https://m.edsoo.ru/7DNRBZ948
M CUCTEMaTHU3alHs 3HAHAN

OBIIEE KOJIMYECTBO HYACOB 68 68 68

I10 ITPOTPAMME




9 KUIIACC

Ne
n/n

KoaudecTBO 9acoB

Tema ypoka KoHnTpoabHbie
Bcero
padoThI

[Tepuonuueckuii 3aKOH.
[Iepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /I, .
Menpeneena

3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB XUMHUYECKUX

3JIEMEHTOB IIEPBBIX TPEX

MIEpHOJIOB

Knaccudukanus n

HOMEHKJIaTypa 1
HEOPraHUYECKUX BEILECTB

Bunn XuMH4eCcKOU CBSI3H U

THIIBI KPACTAJNINYECKUX 1
pemeToK

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

9A 9b

03.09 04.09

07.09 07.09

10.09 11.09

14.09 14.09

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

https://m.edsoo.ru/ WTO1WRA20

https://m.edsoo.ru/UI4Y5SCFRV

KonTponbnas padora Nel no
teme «lloBTOpeHue n
yriyOJieHne 3HAaHUH OCHOBHBIX
paszenoB Kypca 8 Kiaccay

17.09 18.09

https://m.edsoo.ru/J4X87ZN212

Knaccudukamnms xumuaecknx
peaKuuii Mo pa3JInIHbIM 1
MpU3HaKaM

21.09 21.09

https://m.edsoo.ru/X8XAE7E2J

ITonsTHE O CKOpOCTH 1

24.09 25.09

https://m.edsoo.ru/6VLXCYY7N




XHUMHYECKOH pE€aKkuu.
IloHsTHE O TOMOT€HHBIX B
IFeTCPOrCHHBIX PCAKIUAX

IloHsTHE 0 XUMHUYECKOM

paBHOBecHH. DaKTOPHI,
BIIUSIIOLIUE HA CKOPOCTh

8 . 24.09 28.09 | https://m.edsoo.ru/H4AFH7NZNM
XUMHUYECKON PEaKIuu 1
MMOJI0KEHNE XUMUYECKOTO
paBHOBECHS
OKUCIUTEIBHO-

9 28.09 02.10  https://m.eds00.ru/648V 11026
BOCCTaHOBUTEJIbHBIC PEAKIIMH
Teopus 21EKTPOIIUTUYECKON

10 mucconuanuu. CUIbHBIE U 01.10 05.10 | https:/m.edsoo.ru/2KCYCLZ16
ci1abble AIIEKTPOIUTHI

11 HonHbIe ypaBHEHHSI peakui 05.10 09.10  https://m.edsoo.ru/VN2SBIN1R
XHUMHUYECKHE CBOMCTBA KUCIOT
1 OCHOBAHUI B CBETE

12 Ipe/icTaBIeHH 00 08.10 12.10  https://m.edsoo.ru/SHH81YVXI
BJIEKTPOIUTUYECKON
IUCCOLIHAIINHT
XUMHUYECKHE CBOMCTBA COJIEH B
CBETe MpeCcTaBIeHU 00

13 N 12.10 16.10  https://m.eds0o.ru/ETD5QTS4G
AIEKTPOIUTUUECKON
IUCCOLHAIINHT

14 [TonsTue o runponuse conen 15.10 19.10  https://m.edsoo.ru/9JFRAVESW
O0001IeHrEe U CUCTEMAaTU3aIH

15 R 19.10 23.10  https://m.edsoo.ru/FEEIZRMBG
3HAaHUH

16 [TpakTuyeckas padora Ne 1. 22,10 | 06.11  https:/m.edsoo.ru/7VXTFHIT4




17

18

«Penrenue
AKCIEPUMEHTAIIbHBIX 3324

Kontposnbnas padota N2 1o
TeMe «DIIEKTPOIUTHIECKAs]
aucconuanus. XUMHYECKue
peaxiuu B pacTBOPax»
OOm1ast xapaKTEepUCTHKA
rajoreHoB. XUMHUYECKUe
CBOICTBA Ha IpUMeEpE XJI0pa

05.11

09.11

09.11

13.11

https://m.edsoo.ru/9RKLZDNUX

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopon. ConsHast
KHCJIOTAa, XUMHWYCCKUEC
CBOWCTBA, MTOJIyYEHHE,
MIPUMEHEHNE

12.11

16.11

https://m.edsoo.ru/CWVSHCD2M

20

[IpaxTuueckas padora Ne 2 o
teme «llosyueHnue consHoM
KHUCJIOTBI, U3y4YEHUE €€
CBOMCTB»

16.11

20.11

https://m.edsoo.ru/PVEXIYWEG

21

Boruncnenus no ypaBHEeHUsIM
XUMHUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB JaH B
n30bITKE

19.11

23.11

https://m.edsoo.ru/4BISHO70F

22

23

OO1m1ast XxapaKTepUCTHKA
aneMeHToB VIA-rpynmsl

ANOTpOIHBIE MOJU(PHUKAIIUN
cepsl. Haxoxxaenue cepsl u €€
COEAMHEHHH B IIPUPOJIE.
XUMHYECKUE CBOMCTBA CEPBI

23.11

26.11

27.11

30.11

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8PO

24

CepoBoziopoj, CTpoeHuUe,

30.11

04.12

https://m.edsoo.ru/ECGX2B40W




25

26

27

(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBA

Oxkcuppl cepol. CepHas
KHCIOTa, (U3NYECKUe U
XUMHYECKHE CBOICTBA,
MIPUMEHEHUE

XUMHUYECKUE PEAKIUH,
JIKaIlie B OCHOBE
MIPOMBIIIJICHHOTO CIIoco0a
MOJIyYEHUSI CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COEAMHEHHSIMHU CEPbI
Brraucnenune MaccoBoii 10U
BBIXOJa IPOLYKTA PEAKLINU

03.12

07.12

10.12

07.12

11.12

14.12

https://m.edsoo.ru/ULRFLCHH1

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

28

OO6m1ast XxapakTepucTruKa
aneMeHToB VA-rpynmnsl. A3oT,
pacnpocTpaHeHue B IPUPO/IE,
¢bu3znuecKkrue 1 XUMUYEeCKHe
CBOMCTBa

14.12

18.12

https://m.edsoo.ru/WAHRMB976

29

AMMuak, ero ¢puznueckue u
XMMHYECKHE CBOICTBA,
MIOJIy4YE€HUE U IPUMEHEHHE

17.12

21.12

https://m.edsoo.ru/HZAYESF13

30

[IpakTuueckas padora Ne 3 o
teme «[lonyuenune ammuaxka,
W3yYEHHUE €r0 CBOMCTBY

21.12

25.12

https://m.edsoo.ru/JORP641FJ

31

A3oTHas KHCI0Ta, €€
(hbU3UYECKHEe U XUMHUYECKUE
CBOMCTBaA

24.12

28.12

https://m.edsoo.ru/U2DYEDMYE




32

Hcnonbs3oBanne HUTPATOB U
COJIEHd aMMOHUS B Ka4eCTBE
MUHEPAIbHBIX YA0OpEHHHA.
XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl
COCIMHEHMSIMU a30Ta

28.12

11.01

https://m.edsoo.ru/SHBKCIQCB

33

docdop. Oxenp pocdopa (V)
u pochopHas KUCIOTA,
(1)I/I3I/I‘I€CKI/Ie U XUMHNYCCKHEC
CBOMCTBA, IOJIy4CHUE

11.01

15.01

https://m.eds00.ru/GDQJSO3WP

34

35

36

37

Hcnons3oBanue pocdaros B
KaueCTBE MUHEPATHHBIX
ynoOpeHuid. 3arps3HeHue
MIPUPOIHOM cpenbl hocdaTamu
Yrnepon, pacnpocTpaHeHue B
npupoae, GpuzndecKkue u
XMMHYECKHE CBOMCTBA
Oxcunsl yriaepona, ux
¢bu3znuecKkrue 1 XUMHUYECKHe
CBOMCTBA. DKOJIOTHYECKUE
MPOOJIEMBI, CBSI3aHHBIE C
okcuaom yriepona (IV)

YroapHasg KUCIIOTa U €€ COJIU

14.01

18.01

21.01

25.01

18.01

22.01

22.01

25.01

https://m.edsoo.ru/UAZ3IHU65V

https://m.edsoo.ru/DWOM6SUUL

https://m.edsoo.ru/OXQAPGNCF

https://m.edsoo.ru/OHOHDG6IPA

38

[IpaxTuueckas padorta Ne 4 o
teme "llorydeHune yriekuciaoro
raza. KauectBeHHas peakuus
Ha kapOoHaT-HOH"

28.01

29.01

https://m.edsoo.ru/G2HZXQGCS

39

[lepBoHayanbHbIe OHATHUS 00
OpPraHMYECKUX BEIIEeCTBaX Kak

01.02

01.02

https://m.edsoo0.ru/30TIZ109Z




40

0 COCAUMHCHUAX YIIE€poaa

Kpemuuii u ero coeguHeHus

04.02

05.02

https://m.edsoo.ru/75JXNHOI8

41

42

43

44

45

[TpakTrueckas padota Ne 5.
Pemenne skciepuMeHTAIBHBIX
3a7a4 no reme «Baxueimue
HEMETAJUIbl U UX COCTUHEHUS

KonTponbnas padora Ne3 mo
Teme «BaxHeilme HeMeTalIbl
U UX COCTMHEHUS

OO1w1ast xapakTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB —
MeTaJlI0B. MeTtandeckas
CBA3b U METaJUIMYECKast
KPUCTaJUINYECKasl PELIETKA.
Pu3nyecKue CBOMCTBA
METaJUIOB

XHUMHUUYECKHUE CBOMCTBA
METaJUIOB.
DNEKTPOXUMHUECKUN Psijft
HaIpsHKEHUH METaJUIOB

O01u11e crnocoObl MOTyYeHHS
MeTasuioB. CIIIaBhl.
Brraucienus mo ypaBHEHUsIM
XUMHUYECKHX PEAKIUH, €CIIH
OJTMH U3 PEareHTOB COACPIKUT
IIPUMeECH

08.02

11.02

15.02

18.02

20.02

08.02

12.02

15.02

19.02

20.02

https://m.edsoo.ru/O7ES8DOD7Z

https://m.edsoo.ru/S85J9UGH?3

https://m.edsoo.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.edsoo.ru/G54GDQI2D

46

IToHsATHE O KOPPO3UU METAILIOB

25.02

26.02

https://m.edsoo.ru/4FIGDOWOW

47

IllenoynbIe METAIIBI

01.03

01.03

https://m.edsoo.ru/X1B4BPUW?2




OKcubl ¥ THIPOKCUIBI HATPUS

48 04.03 05.03 | https://m.eds00.ru/Q4DX0G3U9
U KaJTust
[lemouyHO3eMeIbHBIC METAILIBI

49 . . 11.03 12.03 | https://m.edsoo.ru/REOCDYO0K6
— KaJbIUHA U MarHuil
Baxxueiinmne coequHEeHUS

50 15.03 15.03  https://m.edsoo.ru/CJRO6CMZA
KaJIBIHAS
O00011IeHIE U CUCTEMATU3AIUS

51 . 18.03 19.03  https://m.edsoo.ru/OSPXGGI1BE
3HAHUI
JKEcTKOCTh BOIBI U CIIOCOOEI €6

52 22.03 22.03 https://m.edsoo.ru/WFMBFTTTP
yCTpaHEHUs
[IpaxTuueckas padora Ne 6 o

53 Teme "JKECTKOCTH BOJIBI U 25.03 26.03 | https://m.edsoo.ru/NFIROKBS&J
MeTObI €€ ycTpaHeHus "

54 AmroMuHNH 05.04 05.04 | https://m.edsoo.ru/9ZJSRDITV
AMdoTepHbBIE CBOIICTBA OKCHIA

55 dorep a 08.04 | 09.04 hitps:/m.cdsoo.ru/NISKIIOJ5
Y TUJIPOKCUA

56 Keneso 12.04 12.04 | https://m.edsoo.ru/F20NJR5SR
OKcHabl, THAPOKCUALI M COTH

57 g AP a 15.04 16.04 https://m.edsoo.ru/IRTUBLAMP
xene3a (II) u xxenesa (I1I)
O0001IeHre 1 cCUCTEMAaTU3 AN

58 . 19.04 19.04 | https://m.edsoo.ru/NAON6HGKZ
3HAHUHI
[IpakTuueckas padorta Ne 7.
Pemenue skcriepuMeHTATbHBIX

59 . 22.04 23.04  https://m.eds00.ru/ZN7G0QSMX
3a7a4 o teMe «Baxkneimme
METAJUIBI U KX COEITUHEHMUSI»
Brruncnenus mo ypaBHEHUSIM

60 XMMHYECKUX PEAKIUH, eCIu 26.04 26.04  https://m.edsoo.ru/AYD2HESTY

OJIMH U3 PEareHTOB JaH B




M30BITKE WIN COAECPIKUT
npuMecu. Beraucienus
MacCOBOM J0JIH BbIXOJA
MIPOAYKTA PEAKLIUU

O06001IeHrEe U cUCTEMaTU3 AU

61 B 1 29.04 30.04 | https://m.edsoo.ru/BSTO9VTKOP
3HaHUU
KonTponbnas padora Ne4 no

62 TeMe «BakHelme MeTauibl U 1 06.05 07.05  https://m.edsoo.ru/703C804GN
HUX COEOUHEHUS)
BemectBa u marepuassl B

63 IIOBCEIHEBHON KU3HU 1 13.05 14.05 | https://m.edsoo.ru/OFI32JMTO
JeJjI0BeKa
XHUMUYECKOE 3arpsi3HEHUE

64 . 1 17.05 17.07 https://m.edsoo.ru/9ANGYEYQI
OKpY Karolen cpeabl
Ponp xumuu B penieHun

65 1 20.05 24.05 | https://m.edsoo.ru/18Q203Y28
AKOJIOTHUECKUX MPOOIEM
Pesepsusblil ypok. O000IIIEHNE

66 P yp IIIv 1 24.05 https://m.edsoo.ru/DT1BAS5U4
U CUCTEMATH3aIMs 3HAHUH
PesepBusblil ypok. O000ImIEHNE

67 P P Hlu 1 https://m.edsoo.ru/P52TJZNXV
¥ CUCTEMAaTHU3aIMs 3HAHUH
PesepBusblil ypok. O000ImIEHNE

68 p P Hlv 1 https://m.edsoo.ru/TMK36TIZG
U CUCTEMATH3aIUs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 68 66 65

[TPOT'PAMME







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'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 CMBICII OCHOBHBIX XUMHUYECKUX IOHATHI: aToM,
MOJIEKYJIa, XUMHUYECKHI 53JIEMEHT, IMPOCTOE BELIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOJAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0Js XUMHUYECKOIO
AIIEMEHTa B COEIMHEHUU, MOJISIPHBIM O0BEM, XMMHMUECKas peakius,
KJaccu(uKalus — peakuMid:  peakUUuM  COEAMHEHHs,  pPeaKkLuu
pa3joXKeHUs, peaklUuu 3aMelIeHUs, pPeakIuu OOMeHa, 13K30- U
HHJIOTEPMHUUYECKHE DPEaKLUHU, TEIIoBOM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JI BeIlecTBa (MPOIEHTHAsI KOHIIEHTPAIMs) B paCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XWMHYCCKHUX MOHATHHA U

MMPUMCHSATDH OTU IMOHATHS ITPU ONMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJHMKY JJIi COCTaBi€HUS (GopMyIl

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKLII/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOIrO Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

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

YYaCTBYIOUIMX B PEAKIIUH BEILECTB, MO TEMJIOBOMY dPPEKTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MAacCChL

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 METObl MO3HAHUS — HAOIOICHUE,
M3MepeHue, 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)KHOCTb BCHICCTB K OHpeILCHéHHOMy 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 COOTBCTCTBYHOIIUX XUMHUYCCKUX peaxunﬁ

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
1abopaTOpPHBIM O00OPY/IOBAaHHEM, a TaKXKe IpaBUJiaM OOpaIlEHUS C
BEILIECTBAMH B COOTBETCTBUHU C HMHCTPYKLHUSAMU IO BBINOJTHEHHUIO
7a00paTOPHBIX XUMUUYECKHX OTMBITOB MO TMOJYYEHUIO U COOUPAHUIO
ra3o00pa3HbIX BelIECTB (BOAOPOAa W KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHON MacCOBOW JOJIEM PacTBOPEHHOTO
BEILIECTBA, INIAHUPOBATh U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 110
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 Ilepmogmueckass cucrema
xumuyeckux anemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN)
pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX HOHSATHH: SApO aToma,
AIIEKTPOHHBIA CIIOW aToMa, aToOMHas OpOHTalb, paauyc aToMa,

XUMHYECCKass CBA3b, IOJIsIpHAad W HCEIOJISIpHad KOBAJCHTHAasdA CBA3b,




3.2
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ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTENEHb OKUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE HIIEMEHTHI

OMKCHIBATh U XapaKTepH30BaTh TaOiuuHyto ¢dopmy llepuonmyeckoii
CHUCTEMbl XMMHUYECKUX 3JJIEMEHTOB: pa3jIMy¥yaTh IOHATHUS «IJIaBHAs
noarpynna (Arpymnma)» u «nobounas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEpUOabI
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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
XUMHYECKUX JJIEMEHTOB (COCTaB MW 3apsja sjapa, o0llee 4YHCIIo

QJICKTPOHOB U PACIIPCACICHUEC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KJIACC

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, HEIJICKTPOIUTHI, DIIEKTPOIUTHYECKAS JIUCCOIHAIIHS,
peaKkIMu MOHHOTO OOMEHa, KaTajlu3aTop, XHMMHYECKOE pPaBHOBECHE,
oOpaTtumbie u HeoOpaThMbIe peaxiuu,
OKHCIUTCIIBPHOBOCCTAHOBUTCIIBHBIC pCaKknuu, OKHCJIUNTCIIb,
BOCCTaHOBUTCIIb, OKHCJICHUC )41 BOCCTaHOBJICHHUC, aJu10TpOoIusd,
aMm(poTepHOCTh, XUMHYECKas  CBA3b  (KOBaJCHTHas, HOHHAas,

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




XUMHYECKON peaKiuu

1.2

1.3

1.4

HIUIFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MOHATUH U

HpI/IMeHSITB OTHU IIOHATUS HpI/I OIINCAaHUU BCILICCTB 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 OKHCIUTCIBbHO-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
CBOMCTBA TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEpPXkIasi OINHUCAHUE
IpUMepaMU MOJICKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XUMHYECKHUX PEaKUi

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX
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CleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIUSIMU IO BBIIIOJIHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U C06I/IpaHI/II-O

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

2.5

3.1

MPOBOJAUTh PEAKIMHU, IMOJATBEPKIAIONINE KAUYECTBEHHBIA COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHU-,
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

pacKpbIBaTh CMBICII OCHOBHBIX Xxumuyeckux mnonsatuil: [IJIK

BEILIECTBA; KOPPO3HS METAILIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIbHOM JACATCIIbHOCTH —




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 PpEaKIIMid, €CTCCTBCHHOHAYUYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[lepBoHavasibHbIE XUMUYECKUE MTOHSATUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBeKa. XHMHUS B CHCTEME HaykK.
Tena u BemectBa. PU3MYECKUE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

IlousTue o METOJaxX ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMCCH. Cnoco0n1

pasaciICHUs cMmeceit

1.3

1.4

ATOMBI WH MOJICKYIJIBI. Xumuueckrue d3yeMeHThl. CHMBOJBI  XHUMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

Xumuueckas Gopmysna. BaneHTHOCTP aTOMOB XMMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAs  aTOMHas  Macca.
OTtHOCHUTENBbHAS MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XUMUYECKOr0 2JIEMEHTa

B COCAMHCHUHN

1.5

1.6

1.7

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

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

®Ou3nyuecKknue U XUMHYCCKHE SBICHHS. XHMHYCCKAs peakuuga u e€ IIPpU3HAKH.
3akoH COXPAHCHUS MAaCChl BCIICCTB. XHUMHUYECKHE YpaBHCHHA. KHaCCH(bHKaHHH

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

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY0i, C TpaBUIaMHU
paboTel B saboparopuu W npuéMamMu oOpamieHuss ¢ JabopaTOPHBIM
o0opynoBaHWEeM, HW3yY€HHE M OINMUCaHWE (PU3NYECKUX CBOWCTB 0O0pa3IloB
HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHue (u3nueckux (TUIaBIeHHE BOCKA,
TasiHHE JIbJla, PACTHPAHHUE caxapa B CTYNKE, KUIICHUE M KOHACHCAIUs BOJBI) U
XUMHYECKUX  (TOpeHHe CBEYW, NpPOKATUBAaHUE MEIHOW  MPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SIBJIEHWW, HAOMIOJIGHWE W OIHCaHWe
MPU3HAKOB TMPOTEKAHHWA XHUMHUYECKUX peakiuuii (pa3joxkeHHe caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEUCTBHE Kelie3a ¢ PaCTBOPOM

comm meau(Il), nzyuenne cnmocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




2.1
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23

(bunpTpOBaHUE, BBITAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYUCTKU HOBapeHHOﬁ cOoJu, Ha6HIOIIeHI/Ie " OIIMCAHUC PE3YJILTATOB IIPOBCACHUA
OIBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHS] MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxneiiue npencraBuTenn HEOPraHMYeCKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sineMeHT U mpoctoe
BellecTBo. Haxokaenuwe kuciaopoja B mpupoje, (Gusndeckue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoOb
MOJIyYeHUsl KHUCIOpoJa B J1a0OpaTOpuu M IPOMBILUIEHHOCTH. KpyroBopot

Kucnopoza B npupoze. O30H — aoTponHas MoaAupUKaLUs KUCI0poaa

TennoBoit 3P PeKT XUMUIECKOH peaKIui, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHAOTEPMUYECKUE PeaK UK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCHIICHHE TApHUKOBOTO 3 (eKTa, pa3pylIeHne 030HOBOTO CIIOS

Bonopon — aneMeHT u mpocroe BemiecTBo. HaxoxkaeHue Bomopozia B MPUPOJIE,
¢usnyeckue W XUMHYECKHE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI TOTYYCHHUS.

Kucmaote! u comu
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MosnsipHblif 00bEM ra30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHHSIM

2.5

2.6

dusnyeckue cBoMcTBa BoAbl. Boma kak pacrBoputens. PacTBOpBL
HacellieHHbIe 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBass nmons BemecrBa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpuposie M B XKU3HU uenoBeka. Kpyroropor
BOJAbl B MNpUpOAE. 3arps3HEHHE MPUPOIHBIX BOA. OXpaHa M OYHCTKa
MIPUPOIHBIX BOJ

Knaccudukanuss neopranmdeckux coeaunennid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpa3ywomue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpaszyromne. Homenkmarypa okcuaoB. Dusznyueckue M XUMHYECKHE

CBOICTBA OKCHJIOB. HOJ'IyLICHI/IC OKCHUJI0B

2.7

OcHoBanms. Knaccudukanuss ocHOBaHUUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [Toirydenure ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinor. dusmdeckue u
XUMHUYECKHe cBOMCTBa KHCIOT. Psag aktuBHocTH MetajuioB H.H. bekerosa.

[Tonydyenue kuciaor

29

Comu. Homenknartypa cosieil. @u3nUecKue M XUMHYECKHUE CBOMCTBA COJIEH.

ITony4yenue conen




2.10

I'ereTnueckas cBI3b MEXKAY KilaCCaMU HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

3.1

3.2

XVMMHYECKUN  DKCHEPUMEHT: KadeCTBCHHOE  OIPEACICHUE  COACpKaHMS
KHCIIOpOJla B BO3/YyX€E, IOJIyY€HUE, COOMpaHuE, paclo3HaBaHUE U U3YUEHHUE
CBOWCTB KHCJIOPOAA, HAOIIOAECHNE B3aUMOJICHCTBUS BELIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MPEKpallleHus: TopeHust (Iokapa), 03HaKOMJIEHHUE C
o0pa3llaMl OKCHJOB M OIMCaHME HUX CBOMCTB, MOIydeHUe, coOupaHue,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBHE
Bostopoia ¢ okcugoM Meau(1l) (Bo3MoKHO MCHONBb30BaHUE BUEOMATEPHAIIOB),
HaOmrosieHne OO0paslloB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBAHUE
0COOEHHOCTEH  pacTBOpEHHUs BELIECTB C PAa3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEMCTBHE BOJAbI C MeTallaMd (HAaTpUEM U KaJbLHEM)
(BO3MOXHO MCHOJIb30BaHUE BUIEOMATEPUATIOB), OIPENEICHUE PAaCTBOPOB
KUCIOT M LIeJIoYel ¢ MOMOIIbI0 MHJMKATOPOB, MCCIEJOBaHUE OOpa3loB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJICHUE W3MEHEHUs
OKpPacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U ILNEJIOYEH, H3y4YeHHUe
B3aumozeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJlJIaMH, PeaKIIMi HEUTPAIN3aLliH, TOJyYEHUE HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHHE OJHOr0 MeTajula JpYyrUM M3 pacTBopa COJIM, pEIICHHE
DKCIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHelimMe Kiacchl HEOPraHUYECKHX

COCIUHEHUI

Ilepnonnueckuii 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aToMOB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITNN

[lepBble TOMBITKM KIACCU(UKAIMKM XUMHUYECKUX 2dyieMeHTOB. [lonsatue o
TPYIAaX CXOJHBIX AJIEMEHTOB (IIEJTOYHBIE W IIETOYHO3EMENIbHBIC METAJIIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphIE 00pa3yroT amdoTepHbie

OKCHU bl U THAPOKCHUABI

ITepnonnueckuii 3akoH. [lepnonnueckas cuctema XUMHYECKHUX 31eMeHTOB J[. 1.
Menpeneesa. Kopotkonepuognas " JUIMHHONIEPUOAHAS (bopmbI
[lepnonnueckoir cucteMbl xuMuudeckux adneMmeHtoB JI.MI. MeHnneneesa.
Ilepponsl u rpynnsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

nepuoja U rpymibl AJIeMEHTa

3.3

Ctpoenune atomoB. CoctaB aToOMHBIX siep. M3otomnbl. DinekTpoHbl. CTpoeHUE

AIIEKTPOHHBIX 000JI0YeK aroMOB TepBbIX 20 XHUMHYECKHX 3JIEMEHTOB




3.4

3.5

[Tepuoanueckoit cucremol JI.1. MenaeneeBa. XapakTepuCcTUKa XUMHUYECKOTO

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

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylnmamM U IEpUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB ISl pa3BUTUS Hayku W npakTuku. .M. MennaeneeB — y4€HbId U

IPpaKJaHUH

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

BHCKTPOOTPI/IHaTCHBHOCTB XHMHYECKHX 3J1eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenp okucieHusa. OKHCINTEIFHOBOCCTAHOBUTEIBLHEIC pC€aKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIHN

XVUMUYECKUH HKCIEPUMEHT: H3Y4eHHME O0Opa3lloB BEILIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
LIeJI0YEeH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peaKluil (frOpeHue, peakliuu pas3yioKeHUs, COETUHEHHS)

9 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COAEPKAHUSA

BemectBo 1 XuMu4deckas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dieMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJIEMEHTOB IMEpPBbIX TPEX MEPHUOAOB, Kalus, KaldblUsi H UX
COCMHEHHI B COOTBETCTBUU C TOJIOKEHUEM 3JIeMeHTOB B Ilepronnueckoin

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CtpoeHne BemecTBa: BUIbl XHUMHUYECKOW CBSI3M. THNBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUINA KPUCTAIIIMYECKOW PEIETKU
1 BUJa XUMHUUYecKor cBs3H. Kiaccudukanusi 1 HOMEHKIaTypa HEOPraHUIeCKUX
BelleCTB (MEXIyHApOAHas M TpUBHaJIbHAs). XMUMHUYECKUE CBOMCTBA BEILECTB,
OTHOCSIIIMXCA K Pa3jJUyHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAA CBA3b HCOPraHUYICCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX PEaKkIUi M0 pa3IMYHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy Yy4acTBYIOIIMX B PpEaKLUU BEIIECTB, MO TEIUIOBOMY 3¢ dekry, o

W3MEHEHHIO CTEIICHE! OKMCICHHUS XHMHUYECKHX 9JICMCHTOB, IIO0 06paTI/IMOCTI/I,




1.4

[0 YYacTHUIO KaTanu3aropa). OK30- U JHIOTEPMHUYECKHE peakiuw,

TEPMOXUMHYECKHUE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMUYECKON peaKLIMU

[Tonarue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOT€HHBIX M I'€TePOreHHbIX peakuusax. IloHaTne 0 XuMU4eCKOM paBHOBECHUH.
@akTophl, BIMAIOIIME HA CKOPOCTh XMMHUYECKOM pEaKLMM U IIO0JIO0KEHUE

XUMHYECKOI'O paBHOBECHU A

L.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ pPEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBiieHWE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMHA C HCHOJIb30BAHMEM METOJA

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaruoHnsl, annoHbsl. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMudeckou cBsizu. CteneHb auccouuanuud. CUIbHBIE U CIa0ble JIEKTPOIUTHL.
Peakiuun MoHHOro oOMeHa. YcCIOBHS NPOTEKaHMWs PEeakUMid MOHHOro oOMeHa,
MIOJIHBIE U COKpAalEHHbIE HOHHBIE YypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojiell B CBeTe MpEACTaBICHUNH 00 3JIEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHbIE peakunu Ha MOHBI. [IoHATHE O TUAPOIU3E COoJIei

XUMUYECKUH OKCIIEPUMEHT: O3HAKOMIIGHHE C MOJENISIMH KPHUCTAJUTMYECKUX
pEeETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
anMasa), CIIOKHBIX BEIIeCTB (XJIOpUIa HATpHsl); MUCCIEIOBAHHUE 3aBHUCHMOCTH
CKOPOCTH XHWMHYECKOW peakluu OT BO3JEHUCTBUS pPAa3IMYHBIX (HAKTOPOB;
WCCIIEIOBaHNE  DIIEKTPOMPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Mpollecca
JTUCCOIMAIMN  KHCIIOT, WIeIoYeld H  cojledl (BO3MOXHO WCIIOJh30BAHHE
BHUJICOMATEPHAIIOB); TMPOBEACHHUE OMNBITOB, HWUIIOCTPUPYIOIIUX TMPU3HAKH
MPOTEKAHUS PEeaKIuii HOHHOro oOMeHa (00pa3oBaHHE OCa/IKa, BBIJICICHUE Ta3a,
o0Opa3oBaHHe BOJbI); OIBITOB, WIUTFOCTPUPYIOIINX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENbHBIX peaKklUUi (TOpeHHEe, PeaKkUH pPas3ioKEHUs, COCTUHEHUS);
pacrno3HaBaHHe HEOPTAHUYECKUX BEIIECTB C TOMOMIbIO KAUeCTBEHHBIX PEaKIUit

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramisr un ux COCIMHECHUA

OO6mass  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHue u Gu3NUeCcKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha TMIPUMEpE XJopa
(B3aumojielicTBHE C MeETaulaMH, HEMETaUlaMHy, IIeJo4yaMu). XJIOPOBOAOPO.

CosngHast KHCJIOTa, XUMUYECKUE CBOMCTBA, MOJIyYEeHHE, MpUMeHeHue. [lelicTBue




2.2

XJIOpa M XJIOPOBOJOpPOJa Ha OpraHM3M 4YelloBeKa. BaxkHeiine XJI0pUAbl U UX

HaxO0JICHUE B MIPUPO/JIC

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHbBIE CTEINCHN OKHCiIeHUs. CTpoeHue U (pU3rUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOIHBIE MOJU(PHUKAINN
KHCJIOpOoAa W cepbl. XHUMHUYECKHE CBOWCTBa cepbl. CepoBOIOPOJ, CTpPOCHHE,
¢dusnueckue W XUMHUYECKHME CBONCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCJIOTHBIX OKCHIIOB. CepHasi KHCIOTa, (PU3MYECKHEe U XUMHUYECKUE CBOMCTBA
(o0mme Kak MpeACTaBHTENS Kjacca KHCIOT U creruduieckue). XUMHUIeCKHEe
peakiuu, JIeKalMe B OCHOBE MPOMBIILICHHOTO Croco0a IMOJIydeHHsl CepHOU
KHCJIOTHI. HpI/IMeHeHI/Ie. Conu CCpHOfI KHCJIIOTBI, Ka4Y€CTBCHHAsA pCaKUusa Ha
cynbdar-uoH. HaxoxmeHnue cepbl U €€ coeMHEHUI B mpupojae. XUMUYECKOe
3arps3HEHUE OKPYKAIOMICH Cpelbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOXKIM,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 IpeaoTBpalliCHUA

2.3

OOmiass xapakTepucThuka 51eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IIPUPOJIE,
¢dbusnueckre U XMMHYecKue cBoiicTBa. KpyroBopot a3ora B mpupojie. AMMHUAK,
ero (Qu3nuecKue W XMMUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHS, UX (U3NYECKHEe M XHMHUYECKHE CBOWCTBA, MpPUMEHEHHE.
KadectBenHnasi peakiiusi Ha MOHbI aMMOHHS. A30THasl KUCJIOTa, €€ TOJydYeHHeE,
¢du3nueckue W XUMHUYECKHe CBOMCTBAa (00IIME Kak TMpeIcTaBUTENs Kiacca
KUCJIOT U crenuduueckue). Vcnonb3oBaHue HUTPATOB M COJEH aMMOHUS B
KauecTBE MHHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKarolei
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JIOXK/IH, 3arPSI3HEHUE BO3/1yXa, TTOUBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukauu gocdopa, GpunUECKre U XUMUUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas xkucnora, QuU3MUECKUE U
XUMUYECKHE CBOWCTBa, mosiydeHue. lcmonb3oBanue ¢QocdaroB B kauecTBe

MUHEpAIbHBIX YA00peHHit

2.5

OO6mass xapaktepuctuka 3yeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHble CTENEHU OKHUCIEHHUS. YIJIepoJ, aJUIOTPOIHBIE
Moau(UKaAIKM, PAcpOCTpaHEHHE B TPUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B mpupone. OKcumbl yrieposa,
X (U3NYECKHUE W XUMHYECKHE CBONCTBA, NEHCTBUE HA JKUBBIE OPTaHU3MBI,

IIOJIYUYCHHEC U ITPUMCHCHHUC. IKOJIOTHUECKHUE HpO6HCMBI, CBsI3aHHBIE C OKCHAOM




yraepona(IV); rumore3a T1I00aNbHOTO TOTETUICHHS KIWMAaTa;, MapHUKOBBIN
a¢dekr. YrompHas KUCIOTAa U €€ CONMM, UX (PUINYCCKUE W XUMHUYCCKHE
CBOWCTBa, TOJY4YeHHUE W NpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHArt-
nonbl. Ucmonbp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHHC, IMPOMBINUICHHOCTU U

CEIIbCKOM XO3STCTBE

2.6

2.7

[TepBoHavyasibHBIC TIOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHSIX
yriaepoja (MeTaH, 3TaH, 3TWJIEH, AalETUJICH, 3TaHOJ, IJIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumuyeckoe crtpoeHue. [loHsTue o Ouojoruyecku
BXHBIX BEIECTBAX: XHpax, OENKax, yrJieBoJaX — W WX POJIU B KHU3HU
yeoBeka. MarepuaibHOE €JUHCTBO OPraHMYECKMX W HEOPTaHHMYECKHX

COEIUHEHUN

Kpemunuii, ero ¢usnyeckne © XHUMHUYECKHE CBOWCTBA, NOJIY4YCHHE U
npumenenue. CoenuHeHuss KpemMHHus B mpupoze. OOmme mpenctaBieHus 00
okcuae kpemuusA(IV) u kpemuueBoii kuciote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIUIEHHOCTU. BajkHel e cTpouTeabHble MaTepHAaIbl:
KepaMuKa, CTCKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiembl Oe30macHOTO

HCIIOJIb30BAHHA CTPOUTCIIbHBIX MATCPHAJIOB B HOBCCHHGBHOﬁ KHN3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydyeHue oOpas3lioB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4€CTBEHHBIX PEaKIMA Ha XJIOPHUA-
MOHbI M HaONIOJCHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa)KarolIye
¢u3nyecKre U XMMUYECKHE CBOIMCTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOYKHO
HCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paslamMH XJIOpUIOB
(ramoreHuI0B); O3HAKOMIIGHME C oOpa3laMu cepbl U €€ COeNMHEHHUSIMU
(BO3BMOXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE Mpolecca
oOyriauBaHus caxapa HoJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHCIOTBHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHON CEpHOW KHUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuu Ha Ccynb(par-uoH W HaOJIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUIl (BO3MOXKHO HCIOJIB30BAaHUE BHJIEOMATepHANIOB), oOpa3amu
a30THBIX U (HOChHOPHBIX YAOOpPEHUH; TIOJIyIeHHE, COONpaHne, paco3HaBaHuEe 1
U3Y4YEHHE CBOMCTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DEAaKIMi Ha HOH
aMMOHUS U  ¢ocdar-uOH U U3yUYEHHE TIPU3HAKOB HUX MPOTEKaHMS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C MEIBIO0 (BO3MOKHO
UCIOJIb30BAHNE BUAEOMATEPUANIOB); M3Y4YEHHE MOJeNell KPUCTATMYECKUX
peméTok anmaza, rpadura, (QyuIepeHa; O03HAKOMJIEHHE C IPOLECCOM

azicopOLUU PacTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; MOJIy4YEeHUE, COOMpaHHe, PACMO3HABAHWE W HW3YYCHHE CBOWCTB
YIJIEKHCIIOTO Ta3a; MPOBEACHHWE KA4YeCTBEHHBIX pEaKUMid Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yYeHHE NPU3HAKOB HX IPOTEKaHUsS; O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTAIbHBIX

3aaa4 I10 TEME «BakHele HeMeTauIbl U HX COCANHCHUA»

MeTtamisl 1 BX COCAUMHCHUA

3.1

OOwiast XapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxkenuss B Ilepuonuuecko cucreMe XUMHUYECKHUX dieMeHToB J[.H.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnueckas CBs3b U
METaJJIMYEcKasi ~KpUCTaUIMYecKass pemeTka. JIEKTPOXUMUYECKUN  psf

HaprI)KeHI/Iﬁ MCTAJJIOB

3.2

33

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. OO0Iue croco0bl MOTYYeHUS
MeTauioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposzuu. CriaBsl (CTallb, YyT'yH, JIOPATIOMUHUI, OpOH3a) U UX PUMEHEHHE B

OBITY U IPOMBILLIEHHOCTH

[lenouynsle MeTauibl: mosoxenue B llepuonuyeckoil cucTeMe XUMHUYECKUX
anemeHntoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXKJIECHHE B MPUPOJIE.
Ou3nyeckue 1 XUMUIECKIE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
TUAPOKCHUIBI HATpUAd W KaJlus. HpI/IMeHeHI/Ie IISCJIOYHBIX MCETAJJIOB U HUX

COeINHEHUN

34

[IlenoyHO3eMeENbHBIE  METAUIBl MarHMd M KaJIbLMWA:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMU4ECKuX 31eMeHTOoB /.M. MenneneeBa; cTpoeHue
X aTOMOB; HaxOXJEHHE B Ipupoae. Pu3ndeckue U XUMHUECKHE CBOMCTBA
Mardus MU KaJlbIlUs. Baxxneimme COCIMHCHUA KaJlbIIUA (OKCI/II[, TUAPOKCHU I,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomMuHuil: nonoxkenue B Ileproauyeckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
J.. MenneneeBa; CTpOeHHE aTOMa; HaXOXIAeHUE B mpupoae. Puznueckue u
XUMHUYECKHE CBOMCTBA AFOMUHUS. AM(OTEpPHBIE CBONCTBA OKCUIA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [leprnonnueckoi cucreme XuMuiaeckux snementos [[.1.
MeHieneeBa; CTpOGHHME aTOMa; HaxoxJeHue B mpupoge. Pusnyeckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuipl, ruapokcuabl u coiu sxenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOIYyYEHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMIJIEHHE ¢ 00pa3liaMyu METaJIOB U CIUIABOB,

ux (pusnyueckuMH CBOMCTBAMHM; U3YYEHUE PE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIH30BaHNE BHJICOMATEPHAIIOB), 0ocoOeHHOCTEeH
B3aUMOJCHCTBUSA OKCHJA KajdblUsg M HATpUs C BOJAOM  (BO3MOXKHO
WCIOJIb30BaHNE BHUJAEOMATEPUANIOB); HCCIEAOBAHUE CBOWCTB >KECTKOW BOJIBI;
rmpoiecca TOPEHUs Kejle3a B KUCIOpoA€ (BO3MOXKHO — HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHUS KaYeCTBEHHBIX pEaKUUi HA MOHBI
(Maraus, xanbius, anroMuHus, uuHka, sxkeneza(ll) u sxenmesa(Ill), memu(Il);
Ha0JII0/IeHNE U OMKMCAaHUE MPOLECCOB OKpAlIMBaHUS IUIAMEHU MOHAMM HATpHS,
Kaiuss W Kajublusad  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHJIEOMATEPHAIIOB);
uccienoBaHue aMm(OTEpPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U TUIPOKCHUIA
[IMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3a7a4 110 TeMe «BakHeime MeTauibl U

X COCOIUHCHU A

Xumus 1 OKpYyiKaromasa cpelia

4.1

4.2

HoBrie MaTcepHrajibl U TCXHOJIOTUMH. BemectBa u MaTcpuajibl B HOBCGI[HCBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBbE. be3omacHoe mcnonap30BaHNE BEIISCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOM  IpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxarommet cpenst [1/IK. Pons XuMuu B pelieHHH SKOJIOTHUECKUX MPOOIeM.
[IpupoaHble HMCTOYHUKH YTIEBOAOPOAOB (Yrojb, NPUPOIHBIA Ta3, HePTh),

IMPOAYKTBI UX nepepa60TI<H, HX POJIb B 6BITy " IPOMBIIIJIICHHOCTHU

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pas3oB MAaTepHaJIOB (CTEKIIO, CIIJIaBbI

MCTAJJIOB, TOJIUMCPHBIC MaTepI/IaJ'H:»I)




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 JKCIICPUMCHTAJIBHBIX 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
COBPEMCHHBIMHM TCXHOJOTUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
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/JHA CMECh, OTHOCUTENIbHBIE AaTOMHAasi M MOJIEKYJsIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHss), XUMHUYeCKas
peaKIusi, peakluh COCIUHEHUS, PEaKIUW Pa3JIOKECHUS, pPEaKIuI
3aMeNIeHUs, peaKui oOMeHa, TeIUIoBoW A(PQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JOJISI XHUMHUYECKOTO
AJIEMEHTA B COCMHEHUH, MaccoBas J10JI ¥ MIPOLEHTHAs! KOHIEHTpaLUs

BEIIIECTBA B PAaCTBOPE, PO aToOMa, MIICKTPOHHBIN CIION aToMa, aTOMHast




opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHCIIECHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, TIOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBsI3b, METaIM4eCKas  CBA3b,
KpUCTA/LIMYECKass peleérka (aToMHas, MOHHAs, MeTaJuIMJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, aHMOH, SJIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANIEKTPOJINTUYECKAs ~ JUCCOLMALMSA, PpPEaKUMd HOHHOro  0oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHMCIEHHME M  BOCCTAHOBIECHHME, JJIEKTPOJIM3,
XMMUYECKOE pAaBHOBECHE, OOpaTHMMble U HeEoOpaTUMble peakivH,
CKOPOCTh XMUMHUYECKOW peakumu, kKataimsarop, IIJIK, xopposus

MCTAJLJII0B, CIIJIaBbl

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, mpupoAHOro rasza, HeTH) B OBITY, CEIbCKOM 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 3HAHMSI CO 3HAHUSMHU JAPYTUX

y4eOHBIX IPEMETOB

33

HaJIMYMEe OMbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
M0 XUMUU (HayyHass W Hay4HO-TIOMYJSpHas JUTepaTypa, 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-H03HaBaTCJII>HBIX 3aga4d

BJIaIIeHI/Ie OCHOBaMH MOHSITHMHOIO afrmapara U CHMBOJIMYCCKOTO

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




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

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMHU CTPOCHHSA aTOMOB

5 XMMHUYECKUX DJEeMEHTOB (COCTaB W 3apsii sapa, oliiee dYHcio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO HHEPreTHYECKUM
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
[lepuoanueckoit cucremMe (B MalbIX TMEpHOAaX ©  TJIABHBIX
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 W CTENEHb OKHUCJICHUS XUMHUYECKUX DIIEMEHTOB, 3apsij
' 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 XxapakTepu3oBarh (U3NIECKHe U XUMHUECKUE CBOMCTBA!
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, CEPOBOJAOPOJ, OKCHIABI M THUIPOKCHJIBI
- metaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xeneza (II u
' III), oxcuas! yrnepoaa (I u 1V), kpemuus (IV), azora u gocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucTas, a30THasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MIPOTHO3UPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BEUIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHUYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

YMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINI
103 WUTIOCTPUPYIOIINX ~XMMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIm) HEOPraHUYECKNX BEIIECTB
104 MOJTBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThl):
11 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIO0 XMMHYECKOT0 JIEMEHTA B COSIMHEHHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 [0 YpPaBHCHUSAM XHMHUYCCKUX PEAKIUH W HAXOAHWTh KOJIUYECCTBO
' 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 06e3omacHOM pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' MOCyA0H U IabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMy O€30MMaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B IOBCETHCBHOW JKM3HH, TIPABUJIAMH TTOBEJICHUS B IEISIX COSpPEeKEHUS
123 3MI0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEACIEHHBIX
BEIECTB, CIOCOOOB YMEHBIICHHS U MPEAOTBPAICHUS UX BPEAHOTO
BO3JICUCTBUSA
3 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEIYIOIINUX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3YyYEHUE U omHucaHue (PU3MUECKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE

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




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnuii

13.2

U3Yy4EHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUEC €ro CBOP'ICTB; MMOJIY4YCHHUC
BOOOpPOJa U M3YUCHHUC €TO CBOfICTB; IMOJIYUYCHHUC YIJICKHUCJIIOIO ra3a u

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

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONPENEIEHHONM MaccoBOM  nonei

pPacTBOPEHHOTIO BEILIECTBA

MIPUMEHEHUE WHIUKaTOPOB (Jrakmyca, METHIJIOPAHkKa u
dbenondranenna) ans ONpeAeNeHUS XapakTepa Cpelbsl 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 OJHOIO MeTajla JpyruM U3 pacTBopa  COJH;
uccliieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJIBHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHNYCCKUX COGI[PIHCHPIﬁ)); «3J’I€KTpOJ'II/ITI/I‘~IeCKa${
JAUCCOLIM AL, «BaxHelnme HeMETaIbl U HX COCOUHCHUA,

«BaxHeHIe MeTaIbl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peaklUi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMh Ha
NPUCYTCTBYIONINE B BOIHBIX PAcTBOpaX HOHBI: XJIOPHI-, OpOMHI-,
uomua-, cynedar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblUs, aTFOMUHUS,

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

14

YMmeHnue:

14.1

14.2

MNpEACTABIATE PE3YJIbTATBl JKCIICPUMCHTA B (bopMe BBIBOAOB,
J0Ka3arCibCTB, T pa(bI/IKOB u Ta6J'II/II_I U BBIBJATH SMIIMPUYCCKUC
3aKOHOMECPHOCTHU

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

O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

HepBOHa‘-IaHBHBIG XUMHUYCCKUC ITOHATUA

UYucTeie BemecTBa U cMec. CriocoObl pa3ieiieHus: cMecei

1.2

1.3

ATOMBI M MOJEKYJIbl. XHMHYECKHE 3JIeMEHThl. CHMBOJIBI XMMHYECKHUX
3JIEMEHTOB. [IpOCThIC U CI0KHBIE BELIECTBA.
Xumndeckast popmyia. BareHTHOCTh aTOMOB XMMHYECKHX 1eMeHTOB. CTENeHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAsE aToOMHas Macca.
OTtHOCHTEILHAS MOJICKYJIsIpHad Macca. MaccoBas Aoas XHMHYSCKOr0 dJIEMECHTA

B COCIMHCHHNUN

1.5

1.6

KonnyectBo BemectBa. Moab. MomsipHass macca. MoOJSIpHBI 00BbEM Tra3oB.
B3anMoCBsA3b KOIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
@usznueckue U XMMHUYECKUE SBICHUSA. XUMHUYECKas Peakuus U €€ IMPU3HAKU.
3aKOH COXpaHEHMsI MACChl BEIIECTB. XMMHUECKUE YPaBHEHUS

Ilepnonnueckuit 3akoH u lleproanyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. Menneneea. CTpoeHHE aTOMOB

2.1

Ilepuonuueckuii 3akoH. Ilepuoanyeckas cucrema XUMUYECKUX daeMeHTOB J[. 1.
MenneneeBa. [lepuoasl u rpymnmnbsl. OU3NYECKUNA CMBICI MOPSIKOBOIO HOMEDA,

HOMCPOB II€pUOJa U TPYHIIbI 3JICMCHTA

2.2

CTpOGHI/Ie atromoB. CocTaB aTOMHEIX AACP. H3oTomsl. 9JICKTpOHLI. CTpOCHI/Ie
SJICKTPOHHBIX 000JI0YEK  aTOMOB MEPBBIX 20 XHMHYECKHX DJJIEMEHTOB

ITepuoanueckoit cucremsl [[.11. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kaius, Kaiuplus (paguyca aToOMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METAJIMYECKNX W HEMETAJUTMYECKUX CBOMCTB) © WX COCAUHCHHHA B
COOTBETCTBUU C TIOJOKEHHEM »JJieMeHTOB B Ilepuoamdeckoit cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTna

3.1

Xumuyeckasi cBsizb. KoBaneHTHast (mojisipHasi M HEMOJISIpHasi)  CBA3b.
ONEKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  d3JeMeHTOB.  MoHHas  CBs3b.

MeTtannnyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX pPEMETOK (aTOMHas, WOHHAsA, MeETaJUIM4YecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MNPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHU. Mertamisl 1 uxX COCIUHCHUA

Knaccudukanus M HOMEHKJIATypa HEOPTaHWYECKUX COCIUHEHWH: OKCHIOB
(coneobpa3zyromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HECcoJIeo0pa3yrolIue; OCHOBaHWM (IIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OECKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

@u3nYecKue ¢ XHUMHYECKHE CBOMCTBA MPOCTBIX BEUIECTB-HEMETAIIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyeckue M XUMHUYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, Kajlusd, Marovugd W KaJdblOWA, aJJFOMHUHUSA, KCIIC3a. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

P HAaIPSDKEHUM METAJIIOB

dOu3nyecKue U XUMHYCCKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/H\/JI HEMCTAJIJIOB:

XJIOPOBOJIOPOJIA, CEPOBOAOPOIa, aMMHUAKa

4.5

duznyeckne U XMMHUYECKHE CBOMCTBA OKCHAOB HeMmeTanoB: cepwl (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), xpemuus(IV). Ionyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoicTBa okcuaoB: MeTaioB [A-IIIA rpymm, munka, menu(ll) u

xkenesa(ll, I). TTonydyenue okCUI0B METAIIIIOB

XUMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX THAPOKCUAOB (Ha mpUMepe
TMJIPOKCUIOB  QJIIOMUHMS, Kenle3a, [MHKa). [lomydyeHue OCHOBaHUN W
aM(pOTEepHBIX THIPOKCH]IOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOpHON, KPEeMHHEBOH, yroibHOU. OcoObIe
XUMHUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOM CEPHOM W a30THOM KHUCIOT.
[Tony4yenue kucnot

OO0mre XuMHYECKUe CBOMCTBA cpenHux coseit. [lomyuenue coneit

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJAa, aMMHMaKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuun

4.11

[Tony4yeHnue amMmmHuaKka, CEpHOM M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. OOmue

CIIOCOOBI IIOJIYUYCHHUA MCTAJIJIOB




4.12

I'ereTnueckas CBI3b MEXKAY KilaCCaMH HECOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

Xumudgeckue peaKnuu

5.1

Krnaccudukamms XuMHUeCKHX peakuuii Mo pa3IuyHbIM MIPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOoMYy 3¢¢ekTy, Imo

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMHUUECKUX YJIEMCHTOB

52

5.3

54

5.5

TennoBoii 23 (PeKT XUMHUECKOW peakluu, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE peaKUuU. TepMOXUMHYECKUE YPABHEHUS
OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipoueccyl  OKHUCIEHHSI M BOCCTAHOBJIICHHA.  ODIEKTPOHHBIM  OajaHc
OKHCJIMTETbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus anekTpoauTudeckoi nuccornuanuu. KaTuoHbl, aHMOHBI. DJIEKTPOIUTHL U
HEINEKTPOoJIUThI. CUiIbHBIC U c1a0bIe JIeKTPOIUThL. CTENeHb JUCCOMAIIIT
Peakimu wioHHOTO OOMEHA. YCIIOBHS TPOTCKAHUS PEAKIUi MOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_IéHHBIe HOHHBIC YPABHCHUA peaKI_lI/Iﬁ

XuMus U OKpYyKaromasa cpeaa

6.1

BemectBa m Marepuanbl B IIOBCEIHEBHOM JKM3HM uesoBeka. besomacHoe
MCIIOJIb30BAaHUE BEIIECTB UM XMMMUYECKHUX peakuuid B J1abOpaTOpUu U OBITY.

HepBaﬂ MNOMOIIb ITPHU XUMHYCECKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpYyXKaroled  cpeapl  (KUCIOTHBIE — JTOXKIIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MpeAOTBPAICHUS
[IpenenpHass momyctumas koHmeHtparus BemecTB (IIIK). Pomp xumun B
pPEIICHUH HKOJOTHYECKUX TpolsieM. VYCWIeHHe MNapHUKOBOTO 3 dekTa,

pa3spymieHue O30HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ota, pocdopa, yriepona, KpeMHUSI U UX COEIUHEHUHN B
ObITY, MeIUIMHE, TNPOMBIIUIEHHOCTH U CEJIbCKOM Xo3saicTBe. [lpumenenue
METAJIJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
MPOMBIIIJICHHOCTH UX coeAuHeHul. [loHsaTHe 0 KOppO3UH METaIOB, OCHOBHBIE
CIoCOOBI 3alIUTHI X OT KOPPO3UHU

[IpuponHble UCTOYHUKHU YIJIEBOJOPOAOB (yroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X MepepaboTku (OEH3MH), X POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayanbHbIe TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COETMHEHMSX
yrieposa (MeTaH, 3TaH, STHJICH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAs! KHUCIIOTA).
[TonsiTie 0 OMOMIOTMYECKH BAKHBIX BEIIECTBAX: JKUpax, OelKax, yriaeBojax — U ux

POJIHN B ) KU3HU YCITIOBEKA




Pacuérnr:

7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) 10JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPaBHEHUSAM




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

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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