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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl pabouell MporpamMMbl
BOCIIUTAHUS U C YUYETOM KOHIIEIIIIAN MPENO aBaHusl yIeOHOTO MpeaMeTa « XUMUsD»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIUXCSA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoOJIep>KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KilaccaMm W CTPYKTYPUPOBAHUE 10
pa3denaM M TeMaM IpPOrpaMMbl MO XUMHUH, OMNPEAENSIET KOJIUYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAeNisieT BO3MOXKHOCTU MpeaMera st
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE lieJIeld U3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIBHOM JEATEIbHOCTU OOYYalollerocs IO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHME XWMHH CIY)KUT OCHOBOM [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPIUU U 00 DSBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJieM yCTOMYHMBOIO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIITMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMXxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUM  JIESITENIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM ESITEIbHOCTH;

3HAKOMHUT CO CHelU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsiia HA €JMHCTBO MPUPObI U YEIIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K €CTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K MIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUMU OOECHEUYMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpeNeIEHHOM dTane eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPTraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAECTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUN
Pa3HOro YpOBHS:

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

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyrOMYy, BBINOJHSAS (PYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEJCTABJICHNUS O XUMUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyXKalomuid Mupy,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHUM XUMHM TNPOUCXOAUT (QOpMHUPOBaAHWUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbBl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE LIETH, KaK:

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

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSTEIbHON MMO3HABATEIBHON JESATEIbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIMX MPUOOPETEHUIO O0YHArOITUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBanue oOmEeld (QYHKIHMOHAIBHOM W  €CTECTBEHHO-HAYyYHOMU
I'PaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY’KaOIIIEro MHUpa, WCIOJB3YS 3HAHUS W OIBIT, MOJyYEeHHBIE MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd T'yMaHUCTHUYECKUX OTHOLIEHU,
NOHMMAaHUSA LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
L€JeCO00pa3HOro TMOBENCHUST B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
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 TpOo(uUiIs U HampaBlIEHHOCTH NajbHEHIIEro
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsAiTHE 0 MeToax MO3HAaHHWS B XUMHUH. UMCThIE BEHIECTBA 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 aTOMHas Macca.
OTtHocuTeNBbHAs MOJEKYISIpHAs Macca. MaccoBas 401 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCIUHEHHUN.

du3nyeckne U XMMUYECKUE SBJICHUS. XMMHUYECKAsl pEaKUs U €€ NMPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMMUYECKOH MOCYJOM, MpaBWiIaMHu paboThl B Jad0opaTopuu U
npuémMamMu 0OpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(Gu3MUecCKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIOJACHUE
¢u3nueckux (MJaBJI€HUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUsl BOJbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATIMBAaHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOMI0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUIAPOKCHUIA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosid meau (I1),
U3y4YEHHE CIOCOOOB pa3/elieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIUA, XpoMaTorpadusi, MPoBEACHNUE OYNCTKH MTOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCaHWE  pe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(IIapoCTepKHEBBIX ).

BaxxHelne npeacTraBuTe 4 HCOPraHUYECKHUX BELIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT u mpocroe
BelecTBo. Haxoknenuwe kuciopoja B MpUpoAe, (pU3MYEecKHe M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



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

TemnoBoit 3¢(deKT XUMHUECKON peaklnd, TEPMOXMMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHbIe M HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B PACTBOPE. XMMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOZIE€ U B KU3HU 4elloBeka. KpyroBopoT Boabl B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcuaoB. Dusnyueckue M XUMHUUYECKUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

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

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

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

['eneTnueckas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COCPKaHUs KUCIOpOoAa B BO3AYyXeE, MOJTyUYEHHUE,
coOupaHue, pacro3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HAOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3llaMh OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpojia (TOpeHHe), B3auMojaeiicTBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOEHHOCTEH pPAacTBOPEHUS BEIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpHAJIOB),



UCCIIEIOBaHNE O00pa3lloB HEOPraHMYECKHUX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumojeicTBua okcuga meau (II) ¢ pacTBOpoM CEpHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJTYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOr0 METajla JPYTMM W3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/lad N0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHX
COCTMHEHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. l[loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[lepnonmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ousndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromnel. DnekTtponsl. CTpoeHue
AIEKTPOHHBIX  000JI0OUeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJluyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MennpeneeB — y4yéHbli U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHast (TOJisipHass M HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1€EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tpornecchbl OKMCIEHUS K BOCCTaHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUJIPOKCHAA LHMHKA C pacTBOPaMHU KHUCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3noKeHus, COSAUHEHHUS ).

Mestcnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJIb30BaHUE KaK OOIIHUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJTAaHEThI, 3BE3/1bI, COHIIE.

buomnorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaTbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUVIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnogmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUsi U HUX
COCMHEHUN B COOTBETCTBHMU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIraoBomMy 3ddekrty, 1o
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
yYpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYecKoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. I[lonsaTne o xumMmruyeckoM paBHoBecuu. DakToOpBI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUU U TMOJOKEHUE XUMUUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OajnaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMii C  HMCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuun noHHOro oOMeHa. Y cloBUsI MPOTEKAHUSI peaKIMid HOHHOTO OOMEHa,
MOJHBIE M COKpAlI€HHbIE HMOHHBIE YypaBHEHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 IIICKTPOJIUTHUECKOMN
nuccounanuu. KauectBeHHble peakini Ha MOHBL. [[OHSITHE O TMApOIN3E CONEH.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHHUE C MOJACIISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JUCCOIMAIMU KHCIOT, IIEJIOYEed W  COJieH
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuui  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3ioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEakiMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OOmast xapakTtepuctuka rajoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nyueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUIlaM{, HEMETaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YEeHHUE, MpuMeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHeuIme XJIOpUIbl U UX
Hax0XJICHUE B MIPUPOJIC.

Ob6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HYECKHE U
XUMHUUYECKUe CBOMCTBA. OKCHABI CEpbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHE W XUMHUYECKHE CBOMCTBa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W Cchenupuieckne). XHWMHUYECKHE PEaKInH,
JeXalye B OCHOBE IPOMBIIIJIEHHOTO CHOCO0a TMOJYYEHUsS] CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLMs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl M €€ coeIWHEHUH B mpupoae. XUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIIECHHS. A30T, pacCOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMyyeHHe U npuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  clenudpuiecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAJIbHBIX
yno0peHuil. XuMUYEeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aJoTpornuele Monupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, pu3nueckue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaYECTBE MUHEPATBHBIX YIOOPEHHUN.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, PpacIpoCTpaHeHWEe B MNpuUpoae, (U3MUECKHe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKHue MpoOJeMbl, CBSA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao0albHOrO TOTEIJICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ conM, uX (PU3NYEeCKUe U XUMHYECKHUE CBOMCTBA,
noJlydeHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTHIIeH, dTaHOJI, TJIMLIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BaXKHBIX BEILIECTBAX: XKHUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM UEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, IOJYyYCHHE H
npuMmeHnenue. CoenuHeHHs KpeMHus B mnpupozge. OOmume mnpeacraBieHust 00
okcunie kpemuusi (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIOJIb30BaHUE B
ObITYy, B IIPOMBIIUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHallbl: KepaMUKa,



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

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3NUeCKHe M XUMHYECKHE CBOMCTBA
raJlor€HOB M WX COEJMHEHHH (BO3MOXKHO MCIOJIb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIE€HHOIN CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHOW peaklMK Ha Cyab(dar-
UMOH U HaOJIoJeHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMicTBaMM a3oTa, (ochopa M HX CcoeOUHEHUH (BO3ZMOXKHO HCIOJIb30BAaHUE
BHJICOMATEpUAIIOB), 0Opa3laMu a30THBIX U (POChHOPHBIX yIOOpEeHUM, MoJlydeHue,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO UCITOJIb30BAaHUE BHJIEOMATEPHUAIIOB), U3y4eHue MojieJIen
KPUCTAUIMYECKUX PpeIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCcOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOTa3a, MOJIy4YeHHE, COOMpAaHUE, pacllO3HABAaHUE U U3YyUYCHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAUECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYECHHE IIPU3HAKOB MX IMPOTEKAaHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBILIIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelmme HeMeTaluIbl U UX COCTUHEHUSD.

MeTtasibl M MX COCAUHEHUSA

OO1rast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTauioB. Meramnueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHE CBOMCTBAa MeTauioB. OO0rue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounsie meTamel: noynoxeHue B llepuoamyeckon cucreme XMMHUECKHUX
anemenToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duznyeckre U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABl HaTpuss MW Kanud. lIpuMeHeHne 1EenoYHBIX METAUIOB M UX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueiliue coequHEHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpOEHHE aToMa, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (1) u sxenesa
(IIT), ux cocra, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOYKHO
HCIIOJIb30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aWMOJCHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMK HA MOHBI: MarHus, KIbIHS, aJIOMHUHHUS, [IHHKA, JKEJe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH WOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [UHKA, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a7a4 Mo TeMe « Baxknenime
METaJlJIbl U UX COCIMHCHUS.

XUMHA M OKPYKAIOLIAA cpeaa

BemectBa u Marepuasnbl B IOBCEIHEBHOM XHU3HM YEJIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xuMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



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

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

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHU],
W30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKY, AUDICKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENIOo, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAIITNIECKas
pemérka, CrulaBbl, (PU3MUYECKHE BEIMYMHBI, €AUHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

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



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHTAIOTCS B XOJI¢ OOYyYCHHsS] XUMHU B CIMHCTBE Y4YeOHOW W
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPAa3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW IMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AEITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTproTH4YeCcKOro BOCNMTAHUSA:

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIEAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KA3HU
COBPEMEHHOT'0 OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENIbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOMW COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpOllecCe OTOM y4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHWE W TIOCTYNIKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TIPEICTABICHUS O BEUIECTBE M XMMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKU WU COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEOM, O POJIM XMMHUHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMAEMBIX TPOIECCOB W SIBIICHUH,
MO03HABATENIbHOM, MH()DOPMAIMOHHOW M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4YeOHBIMU TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

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

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUI0 TTpodeccuii U Tpyaa pa3aTuyHoOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEJAMETHBIX 3HAHUM 1O XUMHUHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HCOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCHOHATBLHOM Cpejie;

6) PK0JIOTHYECKOr0 BOCIUTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUSI, IOHUMAaHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI IIPU padOTE C BEIIECTBAMHU, & TAKKE B CUTYaIUSX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, TOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH MPUPOJIHONU CPEeou, Uil MOBBIIECHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJBTYphI, OCO3HAHHMS TJIOOATBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM M MYyTeH HUX PEIICHHUS MOCPEICTBOM METOJIOB XUMUU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX pE3yJbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPeAMETOB (GOPMUPOBATH MPEACTABICHUE O LEIOCTHOM



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATUS JIJIs1 OOBACHEHUS OT/ACIBbHBIX (PaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH JJISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHWS,
CTPOUTH JIOTUUECKHUE PaCCYXIAeHUS (MHAYKTHUBHBIC, JCAYKTUBHBIC, TI0 aHAJIOTHUH),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHATH B TIpoOIEcCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XMMHYecKas (opMmylla W YypaBHEHHUE
XUMHUYECKON Peakli — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
BBISBJIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3yUaE€MbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI i (hOPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

IPUOOPETCHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOJwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, PopMyaupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AaHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyUYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
UHPOpPMAIlMU W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX Ui BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEIEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQZICHUE KYJIbTYPOU aKTUBHOI'O UCIIOJIB30BAHUS PA3IINYHBIX [TOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATIBHYIO (HOpMY MpeAcTaBIeHUS HH(DOpPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipolecce Yy4yeOHOH u
UCCIIEIOBATENBCKON J1€ATEIbHOCTH UHPOPMALMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juaiora M (WJIM) JOUCKYCCHM) IO
CylIeCTBY  OOCyXJaeMol  TeMbl, (POPMYJIHpPOBATH CBOU  MNPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSL  NPEJCTaBIATh  IOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJIaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a0b0paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHON pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSITENIbHO ONPEEHATh LEIH JEATEIbHOCTH, IUIaHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM  JEUCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

NPEIMETHBIE PE3YJBbTATbBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAaHWA, €ro HMHTEpIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIYCOHBIX U HOBBIX CUTYaIIHSIX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XMMHUYECKasl peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 9K30- U SHAOTEPMUUYECKUE PEAKIUU, TEIIOBONH APPEKT peaKiuH,
AIpO aTOMa, JJIEKTPOHHBIA CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHASI U HEMOJISIpHAs KOBAJECHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIlEeCTBa
(mporeHTHAsE KOHILIEHTpAIsi) B PaCTBOPE;

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

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJIC€HHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHas M HOHHAs) B
HEOPTraHWYECKUX COECIUHEHUSX;

e packpbiBaThb cMbIca I[lepunomanueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJAMYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B llepuoguueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaIpo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHATHS «TrJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OoNbIlINe TEPUOAbl, COOTHOCUTH O0O3HAUEHMS, KOTOpbIe HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuyeckmx osaementoB I .
MenzaeneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIINA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEHTa 10 (dopmyse
COEJIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMaTHU3aluIo, KiacCUu(UKAIIUIO,
BBISIBJICHHE TMPUYMHHO-CIICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMi, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICIECHHBIN);

ClieoBaTh  NpaBWaM  TOJB30BAHUSA  XUMHUYECKOM  MOCyIoOH U
7abopaTOpHBIM  000pYJIOBaHMEM, a TaKKe TMpaBUiiaM OOpaIlleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYEHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MacCOBOW JIOJIEM PaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB MICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy o0yueHus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIEHBb
OKHCIICHUS, XUMHUECKas peaklnsi, XUMUYECKasi CBS3b, TEIIOBOU 3PQeKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBecHUE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIPHO-BOCCTAHOBUTEIHHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW peaKUuH, MPEAeIbHO JOMyCTHUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeNICIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBAJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIHUCHIBATH U XapaKTepU30BAThH
Tabnuunyo (opmy Ilepuogmdeckoid CUCTEMbl XUMHUYECKUX AJIEMEHTOB:
pa3iuuath MOHATHUS «rJ1aBHas noarpynmna (A-rpynmna)» U «moOouyHast
noarpymnmna (b-rpynma)», maneie u  OonbIIME€ TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XApAKTEPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefieieHue HX MO0 DJJICKTPOHHBIM CJ0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHHI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYIIl ¢ YUETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUEe peakiuu (10 YUCIy UM COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P dEKTy, M0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX IJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKHE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILLIEHHBIC YPAaBHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JICKTPOHHOTO OajaHCca ITUX PeaKInii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1O (GopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBuUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBITTOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O W COOMPAHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

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

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEeIbHOCTH — aHAJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3ieiioB (uudposbie)
KonTpoabubie | IlpakTuueckue
n/m | M TeM NPOrpamMMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUSA
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bu6mmoteka [IOK
’ IIPaKTUYECKON https://m.edsoo.ru/7f41837c
JIeATEIbHOCTH YeJIOBEKa
12 BeliecTBa 1 XuMu4ecKue 15 | bubmuorexa [JOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

21 Bozayx. Kucnopoa. 6 bubnmnoreka [JOK
' ITonsTHE 00 OKCHIAX https://m.edsoo.ru/7f41837¢
29 Bonopoga. ITonsitue o 2 | bubmuoreka [JOK
) KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopna. Pacteopsl. [lonstue 5 | | bubmmoteka [IOK
) 00 OCHOBaHUSAX https://m.edsoo.ru/7f41837¢c
OCHOBHEBIE KJIaCCHI Bu6 110K
HOIHOTEKA
24 eopraHuyec 11 1 1
Heopr HHLIU X https://m.edsoo.ru/7f41837c
COeTUHEHUH
Uroro no pazgeny 30




Pasznea 3. [lepuoanueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jaemenToB /. M. MenaeneeBa.
CrtpoeHue aToM0B. XUMHU4ecKas cBsA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHUU

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema

3.1 XHUMHYECKHX JIEMEHTOB [ 7 bubmorexa [TOK
’ i https://m.edsoo.ru/7f41837¢
U. Menneneesa. Ctpoenue
aToma
XUMHUYECKas CBS3b.
39 OKHUCIUTENBHO- g bubmuorexa [JOK
' BOCCTAHOBUTEIILHEIE https://m.edsoo.ru/7f41837¢
peakuuu
bubmuorexa [JOK
14 1
TOTO O pasAeity > https:/m.edsoo.ru/7t41837c
PesepBHOC Bpems 3 bubmorera OK
P p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68
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9 KUIIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3ieiioB (uudposbie)
KonTposabubie | IlpakTuueckue
/I | M TeM NPOorpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
[ToBTOpeHME U yriyoieHue
1.1 3HaHm711) OCHOBH}gxy% ()} 5 1 bubmmorexa [TOK
' pasa https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmuorexa [JOK
’ XMMHYECKUX PEaKIIHii https://m.edsoo.ru/7f41a636
DIIEKTPOIUTHYECKASI
bubmnoreka IIOK
1.3 IUCCOoLMalI. XUMHUYECKUE 8 1 1
https://m.edsoo.ru/7f41a636
peaKkIMu B pacTBOpax
Uroro no pazgeny 17
Pa3znen 2. HemeTasluibl U MX cOeIMHEHMSI
OO0m1as XxapaKTepruCTHKa
P P bubmmoteka [IOK
2.1 XUMHUYECKHUX 3JIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO01mas xapakTepuCcTHKa
29 XUMHUYECKHUX 3JIEMEHTOB 6 but6mmoreka [IOK
) VIA-rpynmnsl. Cepa u e€ https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepucTHKa
but6mmoreka [IOK
2.3 XUMHUYECKHUX 3JIEMEHTOB 7 1

VA-rpymnmsl. A3zot, hocdop

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




N UX COCAMHCHUA

OO61mas xapakTepucTHKa

»4 XHUMHYECKHX DJIEMEHTOB 2 bu6nuoreka [IOK
’ IVA-rpymmsl. Yriepon u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUS
Hroro no pazueny 25
Pa3nen 3. MeTa/JIbl M MX CO€AMHEHUS
bubnuorexa [JOK
1 % 4
3 O6mme CBOHCTB MeTAIIOB https://m.edsoo.ru/7f41a636
39 Baxneiime MeTamisl 1 UX 16 bubnuorexa [JOK
' COCIMHCHUSA https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa u marepuansl B 3 bu6nuoreka [IOK
’ JKU3HU YETTOBEKA https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE Bpems 3 bubmorera [OK
PBHOC Bp https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoxa Kontpoabneie | IlpakTuueckue
n/n Bceero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| [Ipeamer xumun. Pons xumuu B 1 bubmnoreka IIOK
’KM3HU YeJIOBeKa. Tejia U BelecTBa https://m.edsoo.ru/ff0d210c
) IlonsTre 0 MeTOaX IMO3HAHUS B | bubmunoreka IIOK
XHUMHUH https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuia
3 paboThI B 1a0OpaTOpUH U IPUEMBI | bubnmnoreka [HOK
oOparteHus ¢ 1a00paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHHEM
4 YucTteie BemecTBa U cMecH. CrocoOb! | bu6nuorexa [IOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 bubmmorexa [TOK
A . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKU TOBApEHHOM COJIN)»
bu6nunorexa [IOK
6 ATOMEI 1 MOJIEKYJIbI 1
y https://m.edsoo.ru/ff0d2a6¢
7 XuMHUYECKue AJIEMEHThI. 3HAKU ] bubmuoreka [{OK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U ClIOKHBIE BEIIeCTBa 1 bubmmorexa [IOK
p B https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYIISIPHOE YICHUE 1 bubmorexa HOK
yHApHoe ¥4 https:/m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.

bu6nmmoreka [IOK

10 X .B
nmirieckas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHUX JIEMEHTOB
11 OTtHocuTeNnbHAs aTOMHAs Macca. bubmuorexa [JOK
OtHoOcUTEeNbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO bubnunorexa LIOK
3JICMEHTA B COeAUHEHUU https://m.edsoo.ru/ff0d350c
13 KoauuectBo BemecTBa. MoJb. bubnunoreka LIOK
MougnsipHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubnuoreka [{OK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U ycii0BHUS IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubmmoreka [JOK
XHUMHUUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIECTBA 10 YPABHECHUSIM bubmmorexa HOK
B YPaBHen https://m.edsoo.ru/ff0d5708
XUMUYECKUX PeaKui
Knaccudukamnms xumuaeckux
18 eakUui (COeAMHEHUS], PA3II0KEHUSI bubmmorexa [TOK
peaitl A P : https://m.edsoo.ru/t0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0eHne n bubmorexa HOK
H AT, Hf https://m.edso0o.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 KonTtponbHast padora Nel o teme bubmuorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubmuoreka [IOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BECUIECTBO. O30H

dusnyeckre U XUMHYECKHAE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa [IOK
POAa (peatt : https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 006 okcuaax
Crioco0bI MOTy4eHHS KHCIIOPO/Ia B
23 nabopaTopuu Zlqn OMBIH_U'ICHpHOCTI/I bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoia
TennoBoit 3¢ ekt XuMuIecKoi
24 peaKkIuu, MOHSITHE O bubnunoreka LIOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHAOTEPMUYECKHUX PEAKIIUIX
TormuBo (He(Th, YrOiIb K METaH).
25 3ar 23He}£neq1;03 # a, CIIOCOOBI z:ro bubmorexa [IOK
P yxd, https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPALCHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «Ilonmydenue u cooupanme bubmmorexa [TOK
- P N https://m.edsoo.ru/ff0d4ae?
KHCIJIOPO/JIa, U3YYECHHUE €T0 CBOMCTBY
7 Bonopon — anemeHT u nipocroe bubmuoreka [IOK
BemecTBo. Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKre 1 XMMUYECKHue CBOMCTBA bubnuoreka [{OK
Bojopona. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
bu6nunorexa LIOK
29 ITonsATHE O KMCITOTAX U COJISIX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubnuotexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTnueckas padota Ne 4 o reme
bubanoreka IIOK
31 «[Tomyuenue u cobupanue BoJ10poJa,

HU3YUCHHUC €TO CBOICTBY

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




MoutsipHbIii 00bEM Ta30B. 3aKOH

bu6nmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Breruucienns o0b€Ma, KOIU4ecTBa
33 BEIIECTBA I'a3a I10 €ro U3BECTHOM bubmorexa OK
B MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brruncnenns o005EMOB Ta3oB 1Mo
34 aBHCHMIO PEaKIUX Ha OCHOBE bubmorexa HOK
P peard ° https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 du3nyecKkue 1 XUMUUECKHIE CBOMCTBA bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuoreka [IOK
AHAUKATOPax https://m.edsoo.ru/ff0d59e2
Boaa xak pacTBOpuUTEIIb.
37 HackbliiieHHbIe 1 HEHACHIIIICHHBIC bubnuoreka [{OK
pactBopbl. MaccoBas 0J1s BElECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTuyeckas padora Ne 5 o Teme
18 «IIpuroToBiieHHE PACTBOPOB C bubnnorexa [JOK
onpeAeNEéHHON MacCOBOM J10er https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas pabora Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupUKaIus, bub6mmorexa [IOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHYECKHE CBOMCTBA
bub6mmorexa [IOK
41 KHCJIOTHBIX, OCHOBHBIX U
https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubanoreka [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHne n XuMU4ECKHE CBOMCTBA bubnuoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIaTypa,
(cp ) P bubmuoreka [IOK
46 CIOCOOBI TOTYYEHUS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuueckas paborta Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUUYECKHUX https://m.edsoo.ru/00ad9b7c
COCMHEHU I
43 I'eneTnyeckas CBA3b MEXIY KJIaCCaMU bubnmnoreka [HOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
49 O000mIeHNe U CHCTEMaTH3aITHS bu6mmoreka IIOK
3HAHUU https://m.edsoo.ru/00ad9cb2
KonTposasnas padora Ne3 no teme
50 "OCHOBHBIE KJIacChl HEOPTaHUYECKUX bubmmorexa LIOK
on p https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie MOMBITKH KIacCUPUKATII
51 XHMHYECKHUX 3J1€MEHTOB. [loHsiTHE O bubmmorexa [IOK
i https://m.edsoo.ru/00ad9ffa
TPYIIAxX CXOTHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH U
5 [Tepuoanueckas cucrtema bubnunorexa LIOK

XUMHYECKHX dy1emMeHToB J[. 1.
MenneneeBa

https://m.edsoo.ru/00ada52c




bu6nmoreka [IOK

53 Ilepuobl, TPyNIIbI, IOATPYIIIEL
PHOABL TPy APy https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. COCTaB aTOMHBIX bubnmnoreka HOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI04eK
55 aTOMOB 3J1eMeHTOB [lepuonnyeckoit bubmmorexa [JOK
pHOA https://m.edsoo.ru/00adabbc
cucremsl [. 1. Menaeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 110 €ro0 MOJO0KEHUIO B bubnnorexa [JOK
ITepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3aKoHa
57 JUIS Pa3BUTHS HAYKU U MPAKTUKH. [1. bubnnorexa [JOK
N. MenaeneeB — y4€HbIi, I€1Aror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBHblit ypok. O0001IEHNE U
58 CI/ICTEMaTI/BZp vl 3HaHUH / bubmmorexa [TOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas padboTa
Konrtponsnas padora Ne4 o teme
59 «CTpoenue aroma. XuMudeckas bubmuoreka [IOK
cBs13b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepoyHas paborta
DNEKTPOOTPULIATEIBHOCTh AaTOMOB bu6muoreka [JOK
60
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bub6mmorexa [IOK
61 Honnas xumMuueckas CBs3b
https://m.edsoo.ru/00adac34
2 KoBanenTHas nonsipHas XuMH4ecKas bu6muoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab8




63 KoBanenTtHast HenossipHas | bubnmnoreka HOK
XUMUUYECKAs CBA3b https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
64 Crenens okucneis ! https://m.edsochIru/OOadanS
65 OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIC | bubmuorexa [JOK
peaknuu https://m.edsoo.ru/00adb076
bubnuorexa [JOK
66 OKUCIUTENN U BOCCTAHOBUTEIN 1 https://m.edsof)_.lru/OOa dbOT76
PesepBusiit ypok. O60011eHNE U
67 CUCTEeMaTH3alMs 3HAHUH 110 TeMe | bubnuoreka [{OK
«CTtpoenne atoMa. XuMHUUYECKast https://m.edsoo.ru/00ad9cb2
CBSI3bY
68 PesepBHblit ypok. O6o01IeHNE U 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O0 68
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9 KUIIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uudposkie
Tema ypoxa Kontpoabnbie | IpakTuueckue
n/n Bcero u3ydyeHusi | obOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
[Iepnonrueckuit 3aKoH.
| [lepuoauueckas cucrema 1 bu6mmoreka [IOK
XUMHYECKHX 31eMeHTOB JI. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B
) M3MEHEHUU CBOWCTB 1 bu6mmoreka [IOK
XUMHUUYECKHUX DJIEMECHTOB https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOJIOB
Knaccudukanus u
3 HOMEHKJIaTypa 1 bubmorexa HOK
P https://m.edsoo.ru/00adb7e2
HEOPraHWYECKUX BEILECTB
Buasr xumudeckoi CBSI3U U
bu6mmoreka [IOK
4 THUIIBI KPUCTATUTMYECKHUX 1
. https://m.edsoo.ru/00adbac6
pemeETOK
KonTtponbHnas padora Nel no
teMe «lloBTOpeHune n
5 yriyoJieHne 3HaHU! 1 1
OCHOBHBIX pa3/eNoB Kypca 8
KJ1acca
Knaccudukanmst xumMmuaeckux
6 €aKIIMH 110 pa3INIHBIM 1 bubmmorexa LOK
P p https://m.edsoo.ru/00adbcb0
MpU3HAKaM




[TonsiTHE O CKOpOCTH
XUMHUYECKOW PEaKUU.

bu6mmoreka [JOK

7
ITousiTe 0 TOMOTr€HHBIX U https://m.edsoo.ru/00adbe9a
reTEPOreHHBIX PEAKLUIX
IToHsiTHE O XUMHYECKOM
paBHOBecuH. PakTOpHI,

g BIIMSIIOILIME HA CKOPOCTh bubnnoreka [JOK
XAMHYECKOW PEaKuu U https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUYECKOI'O
paBHOBECHS

9 OKHCIUTEIIBHO- bu6mmoreka [JOK
BOCCTaHOBUTEJbHBIEC pEaKLIUU https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN

10 mucconuarmu. CUIbHBIE U bubmmorexa [IOK

' https://m.edsoo.ru/00adcd68
ci1a0ble AIEKTPOJIUTHI

11 Hounrie ypaBHEHUS peakIuil bubmmorexa [IOK

yp p https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KHUCIOT
1 OCHOBAHUI B CBETE
12 MpeACTaBIEHNH 00 bubmorexa LOK

p 5 https://m.cdsoo.ru/00add5d8
ANEKTPOIUTUYECKOMN
IYICCOIMAIUN
XUMHYECKHE CBOMCTBA COJIEN

13 B CBETE MpeACTaBlIeHUl 00 bubmuorexa [IOK
BIIEKTPOJIUTHYECKON https://m.edsoo.ru/00add8b2
JIYICCOIMAIINNA

. bub6anorexa LIOK

14 [TonsiTHE O rUIpONH3E CONEN 1

https://m.edsoo.ru/00add9d4




0O0001EeHue 1

bu6mmoreka [JOK

15
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00addd12
ITpakTrueckas padota Ne 1.
16 «Pelllerie bu6mmoreka [JOK
https://m.edsoo.ru/00addbfa
SKCHEPUMEHTAIIbHBIX 3a7a1)»
Kontponbnas padora Ne2 mo
17 TeMe «IDJEKTPOIIUTUYECKAs bubmmoreka [JOK
aucconuanysa. XuMU4YecKue https://m.edsoo.ru/00addecO
peaklM B paCTBOPaX»
OO61mas xapakTepuCcTHKa
P P bu6mmoreka [IOK
18 rajoreHoB. XMMHUYECKUE
. https://m.edsoo.ru/00addfe2
CBOMCTBA Ha IIpUMEPE XJIopa
XmopoBogopoa. CossiHast
19 KHUCIIOTa, XUMUYECKHE bu6mmoreka [IOK
CBONCTBA, MOJIyYEHHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuueckas padora Ne 2 o
teMe «llomydyenue conssHon bubnnorexa [JOK
20 N
KHUCJIOTBI, U3YYEHHE €€ https://m.edsoo.ru/00ade348
CBOWCTB»
Brruucnenus mo ypaBHEHUSIM
)1 XUMUYECKUX PEAKLUU, ECIIH bubnnorexa [JOK
OJIMH U3 pEarcHTOB J1aH B https://m.edsoo.ru/00ade488
U30BITKE
2 OO0m1as xapakTepucTUKa bubmuorexa [JOK
3nemMeHTOB VIA-rpynmsl https://m.edsoo.ru/00ade64a
3 AmnoTtponHsle Mou(UKaIUK bubnuorexa [IOK

cepbl. Haxoxnenue cepsl 1 e€

https://m.edsoo.ru/00ade64a




COCIMHEHUH B IIPUPOJE.
XHUMHUYECKUE CBOMCTBA CEPBI

CepoBoaopo/i, CTpOCHHE,

bu6mmoreka [JOK

24 H3HYSCKHUE U XUMHUYCCKHE
¢ . https://m.edsoo.ru/00ade802
CBOIiCcTBa
Oxcunpl cepol. CepHas

’5 KHUCII0Ta, GU3NYECKUE U bubmmoreka [JOK
XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHUE
XHUMHUYECKUE PEAKINH,

JIeJKaIllie B OCHOBE

MIPOMBIIIJICHHOTO CII0c00a

. bubmuoreka [JOK
26 MOJIYYEHUS] CEPHOU KUCIIOTHI.
https://m.edsoo.ru/00adec8a

XUMHUYECKOE 3arpsi3HEHUE

OKPYKarOIIEH Cpebl

COCTMHEHUSIMU CEPBI

7 Brrancienue MaccoBoit oiu bubmuoreka [JOK
BBIX0/1a MPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCcTHKa
3IeMEHTOB VA-rpynimsl. A30T,

28 acIpOoCTpaHECHUE B IPUPOL bubnmorexa [IOK
pactipoctp pHp ’ https://m.edsoo.ru/00adeeab
bu3nYecKue 1 XUMHIECKIE
CBOMCTBaA
AMMHuak, ero pu3nuecKue u

29 XMMHYECKHE CBOMCTBA bubmotexa [JOK

’ https://m.edsoo.ru/00adf004
MOJIYYeHUE U PUMEHEHHE
30 [IpakTuueckas padora Ne 3 o bubnnorexa [JOK

TEMC ((HOJIy‘-ICHI/IC aMMHMakKa,

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




HN3YUCHHUEC €TO CBOMCTBY

A30THas KHCIIOTa, e

31 (bu3HYeCKre U XUMHUIECCKHE bubmmorexa [JOK
. https://m.edsoo.ru/00adf306
CBOIiCTBa
Hcnonp3oBanue HUTPATOB U
coJiell aMMOHUS B KaYeCTBE

1 MUHEPATBHBIX YIOOPEHHIA. bubmmoreka [JOK
XUMHUYECKOE 3arpsI3HEHNE https://m.edsoo.ru/00adf518
OKPYXKAaroIIel cpebl
COCIMHCHUSIMU a30Ta
®ochop. Oxeun bocdopa (V)

13 u ochopHas KUcoTa, bubnnoreka [JOK
bu3MYeCKre U XUMHUIECCKHE https://m.edsoo.ru/00adf68a
CBOICTBA, MTOJyYECHHUE
Hcnonb3oBanue pocdaros B

34 KaueCTBE MUHEPAJIbHBIX bub6nuorexa [IOK
ynobpeHuit. 3arps3HeHne https://m.edsoo.ru/00adfc20
IpUpOIHOI cpeabl pocharamu
VYrnepon, pacnpocTpaHEeHUE B

35 npnpgz(e, gmnlflecxlile u bubmmorexa [TOK

. https://m.edsoo.ru/00adfd9c
XUMUYECKHUE CBOWCTBA
Okcuasl yraepojaa, ux
buznyecKre 1 XUMUIECKHE
36 CBOMCTBA. DKOJIOTNYECKUE bubmwotexa LIOK
https://m.edsoo.ru/00adfebe
po0OJIeMBbI, CBSI3aHHBIE C
okcuoM yriepona (IV)
37 YronbpHas KUCIOTa U €€ COU bubmmorexa [JOK

https://m.edsoo.ru/00ae006¢c




[TpakTrueckas padora Ne 4 mo
teme "l[lonyuenue

bu6mmoreka [JOK

38 JIEKMCJIOrO rasa.
o https://m.edsoo.ru/00ae027¢
KauectBennas peakuus Ha
KapOoHaT-roH"
[TepBoHauanbHBIE MOHATHS 00
39 OpPraHNYECKUX BEIECTBAX KaK bubnmorexa [IOK
p https://m.edsoo.ru/00ae054¢e
0 COCIMHEHUSIX YIIIepoa
. bubmuoreka [JOK
40 Kpemuunii u ero coequHeHus
https://m.edsoo.ru/00ac080a
[IpakTrueckas padora Ne 5.
Pemenue
41 SKCIEPUMEHTAILHBIX 3a1a4 110 bubnmnorera [TOK
P . https://m.edsoo.ru/00ac0bf2
TeMe «BakHen1me
HEMETAJJIbI U UX COEIUHEHU
KonTtponbHnas padora Ne3 no
. bubnuotexa [JOK
42 TeMe «Baxnelmue
https://m.edsoo.ru/00ae0e18
HEMETAJJIBI U UX COEIUHEHU
OO61as xapakTepuCcTHKa
XUMHAYECKHUX DJIIEMEHTOB —
MeTaaaoB. MeTtaymmueckas
bu6mmoreka [IOK
43 CBSI3b U MeTaJUINYecKast
. https://m.edsoo.ru/00ac103e
KpUCTaJUTMYECKasi pelérka.
dusudeckue cBOMCTBA
METAJJIOB
XUMHYECKHE CBOUCTBA
44 METaJIJIOB. bu6mmoreka [{OK

DNEKTPOXUMHUYECKUH psift
HaNpsHKEHUH METalIoB

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




OO6mue cnocoObI MOTYYEHUS
MeTaioB. CIiaBbl.
Borurcnenus mo ypaBHEHUSIM

bu6mmoreka [JOK

45
XAMHYECKHUX PEaKUUi, €CIn https://m.edsoo.ru/00ael1156
OJIMH U3 PEareHTOB COJCPKUT
MpUMECH
46 [TonsTue o xoppo3uu bubnnoreka [JOK
METAJJIOB https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47 €JI0YHBIC METAJLIBI
i https://m.edsoo.ru/00ae14b2
43 OKcuAbl U THAPOKCHUIBI bubnunoreka [JOK
HaTpUs U KaJius https://m.edsoo.ru/00ae14b2
49 [enoyHo3eMEIbHBIE METAILIBI bubmuoreka [JOK
— KaJIbIIUHA U Maraui https://m.edsoo.ru/00ael5e8
50 Baxwueiime coenuHeHus bu6mmoreka [IOK
KaJIbIUS https://m.edsoo.ru/00ael5e8
51 0O00011eHne 1
cHUcTeMaTU3als 3HaHUI
50 JKE€cTKOCTh BOJBI K CIIOCOOBI bu6mmoreka [JOK
€€ ycTpaHeHUs https://m.edsoo.ru/00ael1886
[Tpaktuyeckas padora Ne 6 o
53 teme "YKECTKOCTh BOBI U bubmmotera [JOK
. 8 " https://m.edsoo.ru/00aelaed
METO/IbI €€ yCTpaHEHHUsI
54 ASTOMIHI bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AmodorepHble cBOicTBa bubnuorexa [IOK
OKCH/JIa ¥ THAPOKCHIA https://m.edsoo.ru/00aelc64
56 Kenezo bubmuoreka [JOK




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

57

OKCI/I[[BI, THAPOKCUABI U COJIN
xenesa (I1) u sxenesa (11I)

bu6mmoreka [JOK
https://m.edsoo.ru/00ae35e6

58

0O0001EeHuEe 1
CHCTEMAaTH3alMs 3HAHUH

59

[TpakTuueckas padota Ne 7.
Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 IO
TeMe «BakHel1e MeTaibl 1
WX COCTUHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3de8

60

Boluncnenus o ypaBHeHUAM
XUMHUYECKHUX PEAKLMH, eCIIn
OJIMH U3 PEareHTOB J1aH B
U30BITKE U COJAEPIKUT
npuMecu. Berancienns
MacCOBOM JOJIM BBIXOJIa
IIPOJIYKTa PEaKLIUH

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

61

0O0001eHnEe "
cUCTeMaTHu3anus 3HaHUU

62

Konrtponsnas padora Ne4 o
TeMe «BakHelnne MeTaibl U
UX COEIUHEHU

63

BemecrBa u maTepuansl B
OBCEIHEBHOMN XU3HHU
yeJIoBeKa

but6mmorexa [{OK
https://m.edsoo.ru/00ae3£50

64

XUMHUYECKOE 3arpsi3HEHNE
OKPYXKarolle cpebl

bu6mmorekxa [IOK
https://m.edsoo.ru/00ae4270

65

Ponp xumuu B perieHnn

bu6mmoreka [{OK




9KOJIOTHYCCKHUX HpO6J'ICM

https://m.edsoo.ru/00ae4270

66 PesepBHblit ypok. O60011€eHNE 1 bubmmoreka [JOK
U cUCTeEMaTu3alis 3HaHuH https://m.edsoo.ru/00ae0d0Oa
67 PesepBHblit ypok. O6001eHne 1 bubmmorexa [IOK
Y cUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001meHne 1 bubnuoreka [IOK
U cUCTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOIM
00pa3oBaTeJLHO MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘laJILHBIe XUMHNYCCKUC ITOHATHA

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMMHMYECKHX TMOHSATHUN: aTowm,
MOJICKYJIa, XHMHUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJIEKYJsipHAsT Macca, KOJIMYECTBO
BEIIECTBa, MOJb, MOJSpHAs Macca, MaccoBas [OJi1 XUMHUYECKOTO
dJIeMEHTa B COEAMHEHUH, MOJISIPHBIM 00BEM, XUMHUYECKas PEaKIus,
KIacCU(pUKAlMg  peakIHil:  peakluu  COSAMHECHUS,  PEaKIHH
pPa3NOKEeHUS, PEAKIMU 3aMEIICHUs, peakIuu OOMEHa, 0JK30- |
SHAOTEPMUYECKUE PEeaKIUH, TeroBoi 3¢ (HEeKT peakiuu, pacTBOp,

MaccoBas J10JIsS BellecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XWUMHWYCCKUX MOHATHHA U

MMPUMCHATDH OTU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

HCIOJIb30BATh XUMHNYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHHUSA (I)OpMYJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoranpo

L.5

OIpCaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCOAUMHECHUAX

1.6

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBYy

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY D (DEKTY)

1.7

BBIUHCIISATh OTHOCHUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MAaccChl

BCIICCTB




1.8

BBIUMCIISITH MAacCOBYIO JIOJIO XMMHMUYECKOTO 3JIEeMEHTa Mo (GopMmyiie

COCIUHCHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCHICCTBA B PpaCTBOPC

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METObI MMO3HAHUS — HAOIIOICHUE,
U3MEpEeHUe,  MOJEIMPOBAHUE,  OKCIEPUMEHT  (pealbHbli |

MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTENIM HEOPTAHUYECKUX BEILIECTBY»

2.1

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHWMHWYCCKUX MMOHSTHH: OKCHun,

KHCJIOTa, OCHOBAaHHUEC, COJIb

2.2

OIpCACIIATh INPUHAMJICIKHOCTL BCHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

coeMHeHui o popMynam

2.3

KJIaCCI/I(bI/IIII/IpOBaTB HCOPTraHN4YCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONHUCHIBaTH) O0OLIME XMMHUYECKHE CBOICTBa
BEIIECTB Pa3jIMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMHu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUNA

2.5

IMPOrHO3UpPOBATH CBOMCTBA B€IICCTB B 3aBUCHMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOYKHOCTHU TIIPOTCKAHUA XUMHYCCKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBUAX

2.6

CIENOBaTh MpaBWJiaM TMOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
1abopaTOpHBIM O0OpYIOBAaHUEM, a TAKXKe MpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH TIO BBINOJTHEHHUIO
71a00pPaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHI0 U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPOJAA), MPUTOTOBIECHUIO
pacTBOPOB € ONPENEIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI 10
pacno3HaBaHUIO PAcCTBOPOB IIEJIOYEH M KUCIOT C TOMOIIBIO

MHAUKATOPOB (JakMyc, ¢heHondTaaert, MEeTUIOPaHXK U IpyrHe)

2.7

IIPOBOJIUTH PACUYETHI IO YPABHEHHUIO XUMUYECKOUN peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckass cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTromoB.

Xumuueckas cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUN)

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHMU: SAAPO aTroMma,
AIIEKTPOHHBIN CIIOW aToMa, aroMHas oOpOWTaNb, paguyc aroma,

XUMHYCCKass CBA3b, IIOJISIpHAad W HCEIOJIAAPHAasA KOBAJICHTHas CBA3b,




ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJICHHUA

3.2

KHaCCI/I(bI/ILII/IpOBaTB XUMHNYCCKUEC 3JICMCHTBI

33

ONHKCHIBATh M XapaKTepH30BaTh TaOnnuHyto ¢opmy llepuommueckoii
CHUCTEMBbl XMMHUYECKHMX 3JEMEHTOB: pa3nyaTh IOHATUS «TJaBHas
noarpynna (Arpymnmna)» u «nobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IICPpUOabI

34

packpsiBaTh cMmbica Ilepumoamdeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATh TOHUMAaHUE MEPUOINUECKOM 3aBUCUIMOCTH CBOMCTB
XUMUYECKUX D3JIEMEHTOB OT HWX TMojoxkeHus B Ilepuoamueckoii

CHUCTEMCEC

3.5

COOTHOCHUTD 0603Ha‘~I€HI/I$I, KOTOPELIC HUMCIOTCA B Ta6JII/IIIe
((HepI/IO,I[I/ILIeCKaH CHUCTEMaA XUMHNYCCKHUX 3JICMCHTOB I[I/I
MeHnzeneeBay € YHCIOBBIMH XAPaAKTCPUCTHKAMU CTPOCHUA ATOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apsaa sdapa, 061].166 YHCJIO

AJIEKTPOHOB U PACIIPEAEICHUE UX MO0 AIEKTPOHHBIM CIIOSIM)

3.6

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

3.7

ONpCACIIsAITL BUJ XUMHYECKOU CBS3U (KOB&J’ICHTHaH u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemecTBo U XUMUYECKask PEAKIIUS)

1.1

PacCKpeIBaTb CMBICII OCHOBHBIX XHMHWYCCKHUX MMOHSITHM: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, 3JICKTPOJIUTHYCCKAd AUCCOLMaANMA,
PE€aKiiuki HMOHHOI'O O6M€Ha, KaTajJm3aTop, XUMHUYCCKOC PABHOBCECHC,
06paTI/IMBIe n H606paTI/IMBIe pcaKknuu,
OKHCIINTCIBHOBOCCTAHOBHUTCIIBHBIC p€aKkuuu, OKHCIIHNTEIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIINA,

aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBQJICHTHAs, HWOHHAs,




MeTaJlJIM4ecKasi), KpUCTaJUIMuecKas peméTka, CIUIaBbl, CKOPOCTh

XUMHUUYECKON peakiuu

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHWYCCKUX MOHATHUA U

IIPUMCEHATH OTHU IMOHATHS ITPU OIMMCAHUH BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKON JUCCOLMALUN KHCIIOT,
LICJI0YEH M COJIEH, IIOJIHBIE M COKPAIEHHBIE YPAaBHEHUs DPEaKLHUH

HOHHOTr0 oOMeHa

1.4

pacCKpeIBaTh CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTECIBHBIX peaKHI/Iﬁ

IIOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakUuil

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOU peaKIuu

Ilo temam: «Hemeraiuibl U uUX coequHEeHUS» U «MeTauibl U HUX

COCIUHCHU A

2.1

XapaKkTepu30BaTh (OMUCHIBAThH) 00IIME U cIelU(PHUUIECKUEe XUMUYECKHE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINKUCAHUE
prUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XUMHYECKHUX PEaKui

2.2

COCTAaBJIATHL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOMINX CYIICCTBOBAHUC

TeHETHYECKOM CBA3U MCKAY BCHICCTBAMU PA3JIMYHBIX KIIACCOB

2.3

MMPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX
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cleoBaTh MpaBWJIaM TONB30BAaHUS XUMHUYECKOW TIOCYIOH W
1abopaTOpPHBIM 00OPY/IOBAHMEM, a TaKXKe IMpaBWJIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBIIOJIHEHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O

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

2.5

IOPOBOJUTHh pEaKIHMM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM MYTEM XJIOPUA-,
Opomuza, wuomuza, kapbonar, ¢ocdar, cummkar, cyiabgar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XuUMHS U OKpYXKaroLas cpeaar

3.1

pacKpbIBaTh CMBICH  OCHOBHBIX XxuMuueckux noustuid: [IJIK

BCIIECTBA, KOPPO3UA METAJIIIOB




3.2

NPUMEHSATh OCHOBHBIC OIEPAlMU MBICIUTEIBHON JEATEIbHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIEeHNEe, CHCTEeMAaTHU3AINIO,
BBISIBIICHHE IPUYMHHO-CIIEACTBEHHBIX CBS3€H — IS HM3Yy4eHHUS
CBOﬁCTB BCIICCTB U XHMMHYCCKHUX peaKL{Hﬁ; eCTeCTBeHHOHay‘-IHBIe
METO/BI IO3HAHHSA — HAOIIOJCHHWE, W3MEPEHHE, MOJEIHpPOBaHNUE,

9KCIIEPUMEHT (peajbHbIl U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUSA

1

HepBOHaanBHBIC XHUMHUYCCKUC ITOHATHUA

1.1

[Ipenver xumuu. Ponp XUMHUM B JKU3HM 4YelOBeKa. XUMHS B CHUCTEME HAYK.
Tena u BemiecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHoO€ COCTOSHUE

BCIIICCTB

1.2

IlonsTHEe O MeTOAaxX MO3HAHUSA B XMMHUM. UHCThIEC BEIIECTBA U CMECH. Crioco051

pas3aeneHus cmecen

1.3

ATOMBI H MOJICKYIJIBI. Xumuueckue d3yeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTHe H CJIOXXHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'ISIpHOC Y4CHUC

1.4

XuMuueckas (I)OpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OTtHOCHUTEILHAS aTOMHas mMmacca.
OtHocHuTeIbHAS MOJICKYJISIpHAd Macca. MaccoBast 7015 XMMHYECKOTO 3JIeMEeHTa

B COCTUHEHUH

1.5

KonnuectBo BemecrBa. Moisb. MomsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4Wcia CTPYKTYPHBIX €IUHUI] BellecTBa. Pacuérel mo Qopmynam

XUMHYECKHX COCIUHEHUM

1.6

dusnueckue U XUMUYECKUE SBJICHHUSA. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpPaHEHHUs Macchl BEUIECTB. XUMHUUecKkue ypaBHeHus. Kinaccudukanus

XUMHUYCCKHUX peaKLII/Iﬁ (COCI[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XUMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCY 10, ¢ MpaBUIaMu
paboTel B JabopaTopun W mpuéMaMu OOpamieHus C  JabopaTOPHBIM
o0opy/soBaHHEM, H3yYe€HHE U ONMUCaHWe (HU3MYECKUX CBOWCTB 00paslioB
HEOPTraHWYECKUX BEMIeCTB, HaOmogeHHe ¢GU3NUecKuX (TUIaBICHHE BOCKA,
TasHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KUIIEHWE U KOHJCHCAIUS BOJbBI) U
XUMHYECKHX  (TOpeHHE CBEYd, MpOKaJMBaHWE MEIHOW  IPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCIOTOW) sIBIIEHUHM, HAOMIOJEeHHWE U OIMHCaHUe
MPU3HAKOB TMPOTEKAHUSA XUMHYECKHX peaknuii (pa3jokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOPHIOM Oapusi, paslioKeHUe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOICHCTBHE JKelie3a C PaCTBOPOM

conu meau(1l), m3yuenue crnocoOoB pazaeneHus: cMeceil (C TOMOIIbI0 MarHuTa,




buasTpOBaHWE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeACHUE
OYHUCTKU HOBapeHHOﬁ coJiu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB IIPOBCACHUA
OMBITa, WLTFOCTPUPYIOIIETO 3aKOH COXPaHEHHsI MAacChl, CO3JaHUE MOJICIei

MOJIEKYJI (I1apOCTEP>KHEBBIX )

Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kucinopom — anemMeHT W mpocToe
BenlecTBo. Haxokaenue kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoOb
MOJIy4YeHUsl KUCIOpoJa B Ja00opaTopud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa
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TernoBoit 2P PeKT XUMUIECKOH peaKIy, TEPMOXUMUIECKHAE YPAaBHEHHS, IK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCHJIeHHE TapHUKOBOTO 3¢ (eKTa, pa3pylIeHre 030HOBOTO CIIOs
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Bonopoa — anemeHT U mpoctoe BemiecTBO. HaxokieHue BoAOpoaa B MPHPOJE,
¢u3MYecKre W XHMHYECKHE CBOWCTBA, NPUMEHECHHE, CIIOCOOBI IOTYYCHHUS.

Kucnots! u conun
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MounsipHblii 00bEM Ta30B. Pacu€Thl 10 XMMUYECKUM ypaBHEHUSIM

2.5

®dusnyueckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacellieHHble 1 HEHACBIEHHBIE PacTBOPHLI. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBass nmons BemecrBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOAE U B KU3HM 4denoBeka. Kpyrosopor
BOABl B TMpuUpoJe. 3arps3HEHHe NpUpPOAHbIX BoA. OXxpaHa M OYMCTKA

MMPUPOAHBIX BOJX

2.6

Knaccugukanus Heopranmdeckux coenuHeHunidl. Oxcuapl. Knaccugukarus
OKCHJIOB: cojeoOpa3yomue (OCHOBHBIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasyronie. HoMmenknarypa okcujaoB. DHU3HMUECKHE M XUMHYECKUE

CBOICTBa OKCHIOB. [loryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHMM: WIENOYM U HEPacTBOPUMbIE
ocHoBaHus. HomeHknatypa ocHoBaHUN. PU3NYECKHE U XUMUYECKHE CBOWCTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI

2.8

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinor. dusmdeckue u
XUMHYECKHE cBoMcTBa KucIOT. Psag aktuBHocTH MetaiuioB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. HomeHnknartypa coseil. @u3nuecKkue M XUMHYECKHE CBOMCTBA COJIEH.




[Tonyuenue coneit

2.10

I'eneTnueckas cBI3b MEXKAY KilaCCaMH HECOPraHU4CCKUX COGI[I/IHeHI/Iﬁ

2.11

XVMMHYECKUH  DKCIEPUMEHT: KadeCTBECHHOE  OINpPEACICHUE  COACpKaHUS
KHCJIOpO/ia B BO3JyXe, MOJIy4YeHHE, COOMpaHUE, paclio3HaBAaHHE U M3Y4YECHUE
CBOWCTB KHCJIOPO/a, HAOIIOAEHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHUS M NPEKpallleHUsl TOpeHus (Iokapa), 03HaKOMIJIEHHUE C
o0Opa3llaMl OKCHJOB U OIMCaHME HUX CBOMCTB, MOIy4eHUe, coOupaHue,
pacno3HaBaHUE M M3Y4YEHHE CBOMCTB BOJOpoAa (TOpEeHHE), B3aUMOJACHCTBUE
BostopoJia ¢ okcuaoM Meau(Il) (Bo3MoKHO MCIIOJIb30BaHUE BUAECOMATEPHUATIOB),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, UCCIIEJOBaHUE
0COOEHHOCTEH pacTBOPEHHUS BELIECTB C Pa3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJEHCTBUE BOJABI C MeTalIaMH (HAaTpUEM U KaJbLMEM)
(BO3MOXHO MCIOJIb30BAaHUE BUIEOMATEPUATIOB), OIPENEICHUE PAaCTBOPOB
KACIOT M LIeJoYeil ¢ IOMOIIbI0 MHJUKATOPOB, MCCIEJOBaHUE OOpa3LoB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOJIOJIEHUE HW3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U INEIOYEH, H3y4YeHHe
B3aumozeiictBus okcuga Meau(Il) ¢ pactBopom cepHOM KHCIOTHI, KUCIOT C
MeTaJlJIaMH, peaKIni HEUTpaIN3alii, OJyYeHUE HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHHE OJHOrO0 MeTaula JpyruM M3 pacTBopa COJIM, pEIlIeHHe
DKCIEPUMEHTAIbHBIX 3a/1ad Mo TeMe «BakHeiime Kiacchl HEOPraHMYECKHX

COCTUHEHUIN)

Ilepnonnueckuii 3akoH u [lepuonueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHne aToMoB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PECAKIITNN

3.1

[lepBple TOMBITKHA KIACCH(PHUKAIMA XUMHUYSCKUX JJIeMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX 3JEMEHTOB (IEJIOYHBbIE U IIEIOYHO3EMEIbHBIE METaJlIbI,
raJioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOphIE 00pa3yioT amdbOoTepHBIC

OKCHUIBI U TUAPOKCHUIBI
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Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XMMUYECKUX 3y1eMeHTOB J[. 1.
Menneneesa. Kopotkonepuoanas " JUTMHHOTIEPUOHAS (bopMbI
Ilepuoauueckoit cucrembl XxuMHuueckux odnemeHtoB J[.M. Mennaeneesa.
Ilepuoasr u rpynmbl. PU3UYECKUH CMBICT TOPSAKOBOTO HOMEpa, HOMEPOB

nepruoaa U rpymniibl 3JICMCHTA

3.3

Crpoenue atomoB. CoctaB aToMHBIX sanep. M3ortonbl. Dnekrponsl. CTpoeHHe




JIEKTPOHHBIX 000J04YeK aTroMOB IMepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
Ilepnonnueckon cucremsl .M. MeHnneneeBa. XapakTepuCTUKa XUMUYECKOTO

3JIEMEHTA 1O ero nojoxeHuto B [lepuoauueckoii cucteme [.1. Menneneena
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3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METaJUIMYECKMX M HEMETaUIMYEeCKMX CBOMCTB IO TpyINaM H TEpPHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronnueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB ISl pa3BUTHA Hayku U npaktuku. .M. MeHneneeB — y4€HbIA U

I'pa)KadaHHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSPHAs) CBA3b.

3JICKTpOOTpI/ILIaTeJII>HOCTI) XHMHYCECKHX 3JIeMEHTOB. loHHAs CBSI3b

3.6

Crenenp okucicHus. OKHCIUTEIBEHOBOCCTAHOBUTEIBHBIC pCaKkuru. HpOHCCCLI

OKHCJICHHMS B BOCCTaHOBJICHHA. OKHUCIMTEIM U BOCCTAHOBHUTEIIHN

3.7

XHUMHUYECKUH OKCIICPUMCHT: H3YYCHUC 06pa3u0B BCIICCTB MCTALJIOB H
HEMCTAJIJIOB, B3aUMOICHCTBHE THAPOKCHAA LUWHKAa C pacTBOpaMH KHCJIOT U
meﬂoqeﬁ, MMPOBEACHUEC ONBbITOB, WIJIFOCTPUPYIOUIUX IIPUMEPBI OKUCIIUTCIIBHO-

BOCCTAHOBUTENIbHBIX pEaKluil (frOpeHue, peakliuu pas3ioKeH!sl, COeIMHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

BemecTBo 1 XuMu4deckas peaKkuus. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucremMa XUMHUYECKUX dy1eMeHTOB J[.W.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, KalblUsi U HX
COCMHEHHII B COOTBETCTBUHU C TOJIOKEHHEM 3JieMeHTOB B Ilepuonnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHue BellecTBa: BBl XUMHUYECKOM CBA3U. THUNBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BHUJA XUMUYecKOH cBs3u. Knaccudukanus 1 HOMEHKIIATypa HEOPraHUYECKHX
BeUIeCTB (MEXAYHapoAHasi U TpUBHaJbHAs). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJacCaM HEOPraHWYECKUX  COEIUHEHUH,

IFCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Krnaccudukanns XuMu4eckuX peakiuid Mo pa3auyHbIM IpU3HaKaM (10 YUCITY U

COCTaBy YYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIUIOBOMY 3¢ dekTy, Mo




U3MCHEHHIO CTETEeHEeH OKHCICHUS XMMUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH,
[0 YYacTUIO KaTauu3aropa). OK30- M JHJIOTEPMHUYECKHE  peakluy,

TEPMOXUMHNYCCKUEC YPaBHCHMUS. ITonsarue o CKOPOCTH XHUMHYSCKOHN p€aknuun

1.4

Ilonsatue 006 06paTI/IMI)IX u H606paTI/IMI>IX XUMHUYCCKUX pPCaKIUAX. IlousTue o
TOMOT'CHHBIX M I'€TCPOrCHHBIX PCAKIUAX. IlonsTHEe 0 XUMHUYECKOM PaBHOBCCHUU.
(DaKTOpBI, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYSCKOM p€akun MW IIOJIOKCHHUEC

XUMHYCCKOI'O paBHOBECUA

1.5

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocraBiieHHEe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH C HCIIOJIb30BAaHUEM METOJIa

QJICKTPOHHOI'O OanaHca

1.6

Teopus 37E€KTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Karunonsl, annonsl. MexaHus3m AUCCOLMAIIMN BEUIECTB C PA3JIMYHBIMU BUJIAMU
xumuueckoi cps3u. Ctenenp guccoruaui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peaknum moHHOrO OOMEHA. YCIIOBHS MPOTEKAHHS pPEaKIUidi MOHHOTO OOMeEHa,
MOJIHBIE W COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHCIOT,
OCHOBaHMN M COJIEM B CBETE€ TPEACTABICHHN 00 3JICKTPOJUTUYECKON

AUcCCoranuu. KauectBeHHbIe PCaKu HAa UOHHBI. IlonsTue o TUAPOJTIN3C colen

1.7

XUMHUECKUI HKCHEPUMEHT: O3HAKOMJICHHE C MOJEISIMHU KpPUCTAUTMYECKHX
pPEeIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ajiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOM peakluu OT BO3JEHUCTBUS pPAa3IMYHBIX (AKTOPOB;
UCCIIE/IOBAaHHE  JJIEKTPONIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Mpoliecca
JIMCCOIMALM  KHCJIOT, INeNouel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE OINbBITOB, HWUIIOCTPUPYIOUUX MPU3HAKU
MPOTEKAaHUs peaKklMii HOHHOTO oOMeHa (00pa3oBaHKE OCa/iKa, BbIIEICHHUE Ira3a,
o0pa3oBaHUe BOJbI); OINBITOB, HJUTIOCTPUPYIOUINX HPUMEPbl OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX peaKklUil (TOpeHHe, PEeakIH passIoKEHUs, COCTUHEHUS),
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKINi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a/1a4

Hemeramisr 1 ux COCINHECHUA

2.1

OO6mrast  xapakTepucTuka TaloreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHusi. CTpoeHue U GU3NYECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa

(B3auMoJIeliCTBHE C MeTalllaMHM, HEMeTaJJlaMH, IIelIoYaMu). XJIOPOBOAOPO.




CongHast KMUCIIOTa, XUMUYECKUE CBOMCTBA, MOJIydYeHHE, MpUuMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M 4YeJoBeKa. BakHeulue XIopuabl U UX

HaXOXICHUC B IIpUPOAC

2.2

OO6mas xapaktepuctuka 3ieMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHu OKuciaeHus. CTpoeHue u Gu3nIecKrue CBOWCTBA
MPOCTBIX BEHIECTB — KHUCJIOpPOAa M CEphbl. AJUIOTPONHBIE MOAU(PHUKAIIUN
KHMCIIOpo/ia U cepbl. XUMHUYECKHUe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dbusznueckue M XUMUYECKue CcBOMCTBAa. OKCHUIBI cepbl KaK MpeICTaBUTENIH
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTA, PU3NIECKUE U XUMHYECKHE CBOHCTBA
(obmuMe Kak mpeAcTaBUTENS Kiacca KHCIOT W crernuduueckue). XUMHUECKHUE
peakuuu, JeXalue B OCHOBE MPOMBILIUIEHHOTO croco0a IMOIy4eHUs CEpHOMN
kucioTel. Ilpumenenue. Conu cepHOM KUCIOTHI, KaueCTBEHHas peaklMs Ha
cynbdat-uon. Haxoxxaenue cepbl U €€ COCIMHEHUM B MPUpOJIe. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCTUHEHUSMU cepbl (KUCIOTHBIE TOX[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAILCHHS

2.3

OOmast xapaktepucTuka syeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTpPOCHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIICHUS. A30T, paclpoCTpaHEeHHE B IIPUPOJIE,
¢u3nueckrue U XuMHUeckue cBoiicrea. Kpyrosopor azora B npupojie. AMMUaK,
ero ¢u3MvecKkue W XMMUYECKHE CBOMCTBa, MoiydyeHue M npumeHeHue. Comu
aMMOHUA, nux (i)nanecxne n XUMHUYCCKUC CBOﬁCTBa, MNPpUMCHCHHUC.
KauecTBeHHast peakuus Ha MOHBI aMMOHUA. A30THasl KUCIIOTA, €€ IOJyYEHHE,
¢dbu3mvecknue W XHUMHUYECKHE CBOMCTBa (0OlIMEe Kak MPEACTaBUTENS Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJiell aMMOHHS B
KauecTBE MHUHEPAIbHBIX yN0oOpeHuil. XUMHUYECKOe 3arpsi3HEHUE OKpYKarolei
Cpebl COEMHEHUSMH a30Ta (KHCIOTHBIE JTOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJIOEMOB)

2.4

®docdop, amtoTponHsle Moaudukanuu gocdopa, GpuMUECKre U XUMUYECKHE
cBoictBa. Oxcua ¢docdopa(V) u dochopHas kucinora, Qusnyeckue u
XUMHUYECKHE CBOWMCTBa, mosrydeHue. lcnonb3oBanue ¢ocdaroB B KauecTBe

MUHEpAIbHBIX YA00peHHit

2.5

Obmass xapaktepuctuka 3yneMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKkTepHble CTENEHU OKHUCIEHHUS. YIJIepoJ, aJUIOTPOIHBIE
MOTUGUKAIMH, PACIpPOCTPaHEHHE B MPHPOJE, (U3NUYECKHE U XUMHUYECKHE
cBoiictBa. Axncopomus. Kpyrosopot yriepoaa B mpupoge. OKcuabl yriepona,

ux (uznyeckre M XUMHUYECKHE CBOICTBa, JIEHCTBHE Ha JKUBBIE OPTaHU3MBL,




MOJTyYeHHUE M MPUMEHEHHE. JKOJIOTHYECKHE MPOOIEMBI, CBSI3aHHBIC C OKCHUIIOM
yraepona(IV); rumore3a ri100aJbHOrO TOTEIUICHUS KIUMATa; MapHUKOBBIM
apdexT. YrompHas KucloTa M €€ CcoNd, MX (QU3UYECKUE M XHUMUYECCKHE
CBOWCTBa, MOJy4YeHHE W mpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHAT-
noHbl. Mcnonp3oBaHne KapOOHATOB B OBITY, MEAWIUHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3AMCTBE

2.6

[lepBoHauabHBIE TOHATUS 00 OPraHWYECKHX BEIIECTBAX KAaK O COCAMHEHHSX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTWIeH, 3TaHol, IJHULEepPHH, YKCyCHas
kucinora). MIx coctaB u xumuueckoe crpoeHue. Ilonstue o Ouomormuecku
BaXHBIX BEIECTBAX: XMpaX, Oelkax, YriaeBoJaX — M HX POJM B IKU3HU
yenoBeka. MaTepuaabHOE €IUHCTBO OPraHUYECKUX M HEOPraHUYECKUX

COETUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue © XUMHUYECKHE CBOWCTBA, TOJYYCHHUE U
npuMenenue. CoenuHeHus KpemHuUsi B mnpupoje. OO6mue mnpeacraBieHusi 00
okcune kpemaus(IV) u kpemuueBoii kuciore. CHIMKAThI, UX HCIOJIb30BAaHKE B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH. BakHEHIIIHE CTPOUTEIHLHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOoH, jkene300eToH. [Ipobiembr Oe3omacHOro

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOﬁ KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3y4eHUE O0pa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJICHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpU-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)Karollue
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA IaJIOTEHOB M UX COEAMHEHUI (BO3MOKHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 00Opa3laMu XJIOpPHUIOB
(rayloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOXHO HCITOJIB30BAaHHWE BHUJCOMATEPUATIOB); HAOIIOJEHHE TIpoliecca
o0yrJIMBaHUs caxapa MOoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHMCIOTHI;
M3Y4YeHHE XMMHUYECKUX CBOMCTB pa30aBiI€HHON CEpHOW KUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuud Ha Ccynb(ar-uoH U HaOIIOJeHHe Tpu3Haka eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKHMMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUIl (BO3MOXKHO UCIIOJNIb30BAaHUE BHJICOMATepHalIOB), oOpa3namu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; TIOJyYeHHe, COONpaHue, paclo3HaBaHue 1
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEICHHME KaueCTBEHHBIX pPEaKIMM Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3yUYEHHE TPU3HAKOB HUX TPOTEKaHMUS,
B3alMO/JICIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOXKHO

UCIOJIb30BaHUE BUJICOMATEPHUATIOB); H3yUYEHUE MOJIENed KPHUCTaNIMYECKUX




pemwéTok anmasza, rpadura, (QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM
azcopOLUU PacTBOPEHHBIX BEILECTB AKTHBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YeHUEe, coOMpaHME, PACIO3HAaBaHWE M M3y4YEHHUE CBOMICTB
YIJIEKUCIIOTO Ta3a; IPOBEACHHWE KAYEeCTBEHHBIX pEaKUMid Ha KapOoHAT- u
CWIMKAaT-HOHbl ¥ M3y4YEHUE IPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKLIIMEW CUIMKATHOM IPOMBILIICHHOCTH; PEIICHHUE 3KCIEPUMEHTAIbHBIX

3aaa4 110 TEMC «BakHele HeMeTaIbl U HX COCOUHCHUA»

Merannsl 1 BX COCOAUHECHUA

3.1

OOwiast XapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxkennss B Ilepuonuueckod cucreMe XUMHYECKHUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnnueckas CBs3b U
METAJNIMYECKasl ~ KpUCTaUIMyeckass pemeérka. OJIEKTPOXUMUYECKUN  psf

HaHpH)I(eHI/Iﬁ MCTaJJIOB

3.2

duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. O0Imue crocoObl MONTy4eHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, 4YyTyH, TIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIUIEHHOCTH
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[[lenounsle MeTayuibl: nosnoxeHue B llepumonnyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MeHaeneeBa; CTpoeHHE X aTOMOB; HaX0XJIECHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kaiusi). OKCUJIbI U
THUAPOKCUABI HaTpus M Kanud. [IpuMeHeHHMe MIENIOYHBIX METauIOB M HX

COE€IUHEHUN
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IIlemouHo3eMeNbHBICE  METaJIbl MarHuii W KajdbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xumuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3MyecKue W XUMHUYECKHE CBOMCTBA
MarHus W Kaiblius. Baxuelmume coeauHeHus Kanblus (OKCHA, TUIPOKCHUI,

conu). JKEcTKoCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHUI: TonoxeHue B Ilepuonmueckod crucTeMe XMMHYECKHX SJIEMEHTOB
JI.1. Menneneesa; cTpoeHHE aroMa; HaxoxxiaeHue B npupoae. dusmueckue u
XUMHYECKHE CBOMCTBA aIOMHHUS. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHUIA

AJTFOMHUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMenToB JI. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAXOXIECHHE B mpupoje. DPu3Mdeckue u
XUMUYECKUE CBOMCTBa xene3a. Okcunabl, TuApokcuasl U conu kenesa(ll) u

xene3a(lll), mx coctas, CBOMCTBA M TTOJTyYCHHUE




3.7

XHWMHYECKUH SKCIIEPUMEHT: O3HAKOMJICHUE ¢ 00pa3liaMu METAIIJIOB M CILJIAaBOB,
X (pU3MYeCKMMH CBOWCTBAMH, W3YYCHHE PE3YyJIbTATOB KOPPO3HH METAIIJIOB
(BO3MOXHO HCIIOJIb30BaHUE BHJICOMATEPHAJIOB), ocoOeHHOCTEH
B3aUMOJICMCTBUSL OKCHJA Kajblud ¢ HATpus C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB); HMCCIICIOBAHUE CBOWCTB KECTKOW BOJBI;
mpoiiecca TOpPEHHUs Kejle3a B KUCIOpoAe (BO3MOXXKHO — HCIIOJIb30BAHHE
BHJICOMATEPHAIIOB); MTPU3HAKOB MPOTEKAHUS KAaYeCTBEHHBIX PEaKIIMi HAa HOHBI
(maraus, xanblus, adroMuHus, nuHka, sxkeneza(ll) u sxenmesza(lll), menu(Il);
HaOJII0JICHUE W ONMMCAaHWE MPOIIECCOB OKpAIIMBaHUs IJIAMEHW MOHAMH HATPUS,
KaIuss ©W  Kajublusa  (BO3MOXKHO  HMCIIOJIb30BAaHWE  BHJIEOMATEPHAIIOB);
nccaenoBaHue aM(pOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHUS W THAPOKCH]IA
[IMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxueinme MeTauibl U

X COCOIUHCHUA

Xumus u OKpYyKaromiasa cpeaia

4.1

HoBrie MaTCepHajibl U TCXHOJIOTHUH. BemectBa u MaTcpurajbl B HOBC@I[HCBHOﬁ
JKU3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMomp IIpu XUMHUYCCKUX OXKOI'aX H

OTpPABJIEHUAX

4.2

OCHOBBI ~ 3KOJIOTUYECKOW  TIpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxarommeit cpenst [IJIK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[IpuposHble HMCTOYHHUKH YTIEBOIOPOAOB (Yrojb, MPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX nepepa60TKH, HX POJIb B 6LITy " NPOMBIIINICHHOCTH

4.3

XUMUYECKUH OKCIICPUMCHT: U3YUYCHUC 06pasu013 MaTcepHraIoB (CTGKJ’IO, CIIJIaBbI

METAJIJIOB, MTOJIMMEPHBIE MaTepUabl)




IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBepsieMoro
TpedoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TI03HABAaEMOCTH SIBJICHUM IMpHUpOAbl, ITOHHMAHHC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYECKOM HAayKH Kak obnactu COBPCMCHHOT'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

O HAYYHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOJICIN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTH)KCHHSX
XUMHUYECKOH HAyKH, YTO IO3BOJIUT OOYYAIONIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiiei npodeccuoHanbHON ASSITENEHOCTU
U CceNaTh OCO3HAHHBIM BBIOOP XMMMU Kak HMPOQUIBHOIO MpeaMeTra

MIPH MEPEXO0/I€ HAa YPOBEHb CPEAHETO 001Iero o0pa3oBaHus

Bnanenne cucreMod XHMHUYECKHUX 3HAHMH H YMCHHUC IMPUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XHUMHWYECKHE TIOHATHSA: XHUMHYECCKUH OJICMEHT, aToM,
MOJIEKYJIa, BELIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIIpHasa
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJIb (CpedHsis), XUMHUYecKas
peaKkuMs, peaKkuuu COEIUHEHHUS, PEAKIMHU Pa3JIOKEHMs, pEeaKIuu
3aMellleHus, peakuy oOMeHa, TeIuloBod 3¢ (eKT peakluu, dK30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MAaccoBasi OIS XMUMHUYECKOIO
9JIEMEHTA B COEIMHEHUH, MAacCcOBasl 10JIs1 M MPOLIEHTHAs! KOHLIEHTPALIUs

BCHICCTBA B paCTBOPC, AAPO aToOMa, BHGKTpOHHBIﬁ cIIoM aroMa, aTOMHas




opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBsI3b, METaLIM4eCKas  CBA3b,
KpUCTA/LIMYECKass pelérka (aToMHas, MOHHAs, MeTaJuIMJyecKas,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, DJIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAs ~ JUCCOLMALMS, pPEaKUMd HOHHOro OoOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMUYECKOE pAaBHOBECHE, OOpaTHMMble U HeoOpaTUMble peakivy,
CKOPOCTh XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xoppo3sus

MCTAJLJII0B, CIIJIaBbl
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OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHH: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

23

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

BHGKTpOHHTH‘IGCKOﬁ Jucconuanun

Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHHE MPaBIIIbHO UCIIOIH30BATh N3yUCHHBIEC BEIIECTBA M MAaTEPHAIIBI
(B TOM uHclIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
NPOAYKTHl TEepepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOIOPOIOB
(yriasi, mpupoAHOro rasza, He()TH) B OBITY, CEbCKOM XO3iHCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHHWE 3HAYEHUS JKUPOB, OCIKOB, YTJIEBOIOB
JUIS OpraHW3Ma 4YelloBeKa; YMEHHE MPOrHO3UPOBATh BIHSHUE BEILECTB

U XUMHUYCCKUX IMPOLCCCOB HA OPraHMU3M YCJIOBEKA M OKPYKAIOIIYIO

NPUPOJIHYIO Cpey

3.2

YMCHHUC HUHTCIPUPOBATH XUMHWYCCKUC 3HAHHA CO 3HAHUAMH OPYTrUux

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa paboThl C Pa3IMYHBIMU MCTOYHHMKAMM WMH(OpMaLUU
N0 XUMHM (Hay4dHas M Hay4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)
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YMCHUE 00BEKTUBHO OLICHUBATh I/IH(i)OpMaIII/IIO O BfIICCTBaAX, HX
MMPEBPALICHUAX u NPaKTUYICCKOM MMPUMCHCHUU n YMCHHC

HUCIIOJIb30BaTh €€ IJIs PEIICHUA y‘le6HO-H03HaBaTCJ'IBHBIX 3aJa4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHHHOTO arrmapara M CHMBOJMYECKOT'O

A3bIKa XMMUH JUISI COCTaBJICHUs (HOpMYT HEOPraHWYECKHX BEILECTB,




YpaBHEHUH  XUMHYECKHMX  pEaKIUi; OCHOBAMHM  XHMHUYECKOU

HoMmeHknarypsl (IUPAC u TpuBHanbHOi)

YMeHne oOBACHATH CBsI3b MOJOXKEHHs 31eMeHTa B Ilepuonmueckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHUSA aTOMOB

5 XMMHUYECKUX DJEeMEHTOB (COCTaB M 3apsii sapa, olliee dYHcio
AIIEKTPOHOB), PACHpPEIEICHUEM JJIEKTPOHOB TI0 JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KU M KAIbIIUS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTM  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paauyc atoma, 3JeKTPOOTPULIATEIbHOCTH),
6 IOPOCTBIX W CIOXKHBIX BEIIECTB OT TIOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEPUOAAX U TJABHBIX
MOJTPYIIax) U AJIEKTPOHHOTO CTPOCHUS aToMa
7 YMmenue kinaccuumpoBaTh:
7.1 XUMHYECKHE HIIEMEHTHI
7.2 HEOpraHUYEeCKUE BEIeCTBa
7.3 XUMUYECKHUE PEaKIINN
8 YMeHue ornpenensTh:
g1 BAJICHTHOCTh M CTENEHb OKHCICHHS XUMHUYECKUX DSJIEMEHTOB, 3apsi
' MOHA
g2 BUJ XUMHYECKONH CBS3M W THUN KPUCTAIUTMUECKOH CTPYKTYphl B
' COCIIMHEHUSIX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHCIIMTETh M BOCCTAHOBUTEH
9 YMeHne XxapakTepu3oBarh GU3NIECKHEe U XUMHUECKUE CBOMCTBA!
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJI, TpaduT, anamas,
9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATpUW, Kalud, MarHui,
KaJIBITA, aJTFOMHHUM, JKEJIE30)
CIIO)KHBIX BEIIECTB, B TOM YHCJE€ WX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJAOPOJ,, OKCHIABI M THUIPOKCHJIBI
92 metaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xenesa (II u
' III), oxcuap! yrnepoaa (II u IV), kpemuus (IV), azora u pocdopa (111
u V), cepet (IV m VI), cepuucras, cepnas, a30THUCTas, a30THasd,
docdopHas, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 IIPOTHO3MPOBaTh M  XapaKTepU30BaTb CBOMICTBa  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHUC BCHICCTB B
3aBHUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTDH ITPOTCKAHUA XUMHNYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHure cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPABHCHUSA peaKHHﬁ, B

10
TOM YHCJIE:
10.1 peakiuii HOHHOTO 0OOMeHa
10.2 OKUCITUTENbHO-BOCCTAHOBUTENBbHBIX PEAKIINIl
103 WUTIOCTPUPYIOIINX ~XHMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpyrm) HEOPraHUYECKNX BEUIECTB
10.4 MOJATBEPKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMHU
11 YMeHue BBIYUCIATh (IPOBOAUTE PACUYETHI):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJI0 XUMHUYECKOTO JIEMEHTA B COCMHEHUHT
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 YypaBHEHUSAM XHMHUYECKUX PEAKIUH W HaXOAHWTh KOJIUICCTBO
' BelecTBa, 00BEM U MacCy peareHTOB WM MPOYyKTOB PEaKIuu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAaMH  HAy4YHOTO  TMoO3HaHUs (HaOIromeHue,
1 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSCHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHHe Cc(hOpMynupoBaTh MpoOieMy U
MIPETIOKUTE MTYTH €€ PEIICHUS
122 06e3omacHOM pabOThl C XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MOCYAOH U JIabopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMy O€30MMaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B IOBCETHCBHOW JKM3HH, TIPABUJIAMH TTOBEJICHUS B IEISIX COSpPEeKEHUS
123 3MI0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeasl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U MPEAOTBPAICHUS UX BPEAHOTO
BO3JICUCTBUSA
3 Hanuuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHUS
CIETYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
13.1 U3y4eHHe U OmHrcaHue (PU3MUECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE




C (1)I/ISI/I‘ICCKI/IMPI n XUMHUYCCKUMH SIBJICHUSMMU, OIIBITHI,

WJUTIOCTPUPYIOLTUE TPU3HAKU MPOTEKAHUS XUMUUECKUX PEaKIIUi

13.2

U3y4eHHe CIIOCOO0B pasJieeH s cMecel

13.3

NOJYy4YeHHE KHUCIOPOAAa M M3Y4EHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €r0 CBOWCTB; MOJYyYEHHE YIJIEKHCIOro rasa u

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

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeH

paCTBOpéHHOFO BCIIECTBa

13.5

IpUMEHEHHE MH/INKAaTOPOB (;makmyca, METUJIOpaHkKa u
denondTanenna) I ONPENETICHUS XapaKTepa Cpelbl B PacTBOPAX

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKHX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMM  METaJUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJYYEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyrMM U3  pacTBopa  COJH;
UCClIeIoOBaHUE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHNYCCKUX COGHHHCHHﬁ)); ((3J'I€KTpOJ'II/ITI/I‘~I€CKa${
JAUCCOLIM AL, «BaxHelnme HeMETaIbl U HX COCOUHCHUA,

«BaxHeHIe MeTajIbl U UX COCAUHCHUA»

13.8

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peaklUi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIh Ha
NPUCYTCTBYIONINE B BOIHBIX PAcTBOpax HOHBI: XJOPHI-, OpOMHI-,
uomua-, cynbdar-,  Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCH-WOHBI, KATHOHBI aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

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

14

YMmeHnue:

14.1

NPpEACTAaBIATL PE3YJIbTATBI SKCIICPUMCHTA B (I)OpMC BBIBO/JIOB,
J0Ka3aTcJIbCTB, Fpa(bI/IKOB u Ta6J'II/IH U BBIABJIIATH OMIIMPUYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATh CBA3U MCIKAY PCAJILHO HaGJHOI[aCMI:IMI/I XUMHUYCCKUMU

SBJICHUSIMU U TPOLIECCAMH, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMUPE,




O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsi BEIICCTB




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

Kox

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

1.1

UYucrsie BemecTBa U cMmecu. CriocoObl pa3ienenus cMeceit

1.2

ATOMBI H MOJICKYJIBI. Xumuueckue djieMeHTBhl. CHMBOIBI  XMMHYECKHX

3JICMCHTOB. HpOCTBIe " CJIOXKHBIC BEUICCTBA.

1.3

XuMuueckas (bopMyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTEIeHb

OKHCJICHHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTenbHas aToMHAs Macca.
OTHOCHUTENLHAA MOJICKYJISIpHAd Macca. MaccoBas 701 XUMHYECKOI0 3JIEeMEHTa

B COCIMHCHUU

1.5

KonuyectBo BemectBa. Moab. MomsipHass macca. MomsipHblii 00bEM Ta3oB.

BzaumocBs3b KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CAUHUIL BEIICCTBA

1.6

dusznyeckue M XUMHYECKHE SBICHUSA. XUMHYECKas peaknuusa " eé IIPpU3HAKH.

3aKOH COXpPaHEHMsI MAcChl BEIIECTB. XUMHUECKUE YPaBHEHUS

Ilepnonnueckuit 3akoH u llepuognyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuonuueckuii 3akoH. Ilepuoguyeckas cucremMa XUMUYECKUX 3eMeHTOB J[. 1.
MenneneeBa. [lepnoast u rpymnmsl. OU3NYECKUN CMBICI MOPSIKOBOIO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOCHI/IC aromoB. CocTaB aTOMHBIX AACP. M3oTomsl. 3J'IeKTpOHLI. CTpOGHI/Ie
OJICKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XWMHYECKHX DJIEMECHTOB

ITepuoanueckoit cucremsl [I.11. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kaius, Kaiablug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METaUIMYECKMX M HEMETaUIMUYECKHMX CBOMCTB) W HMX COCAUHECHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIeMEHTOB B llepumommyeckoil cucreme u

CTPOCHUCM UX aTOMOB

Crpoenue BemecTsa

3.1

Xumuueckass cBs3b. KoBaneHTHass (HOJsipHass W HEMOJSIpHAsl)  CBS3b.

SJ'IGKTpOOTpI/IHaTeJ'IBHOCTI) XHUMHUYCCKUX 3JICMCHTOB. HNonnas CBA3b.




MeTtananyeckas CBSI3b

3.2

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

XUMHYCSCKOH CBSI3U

Baxuneimume MMPEACTAaBUTCIIN HCOPraHWYCCKHUX BEIICCTB. Hemerammer u ux

COCOAMHCHUS. Mertannsl ¥ UX COCAMHCHU A

4.1

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HecoeoOpa3yromye; OCHOBaHMK (IIETOYM W HEPAaCTBOPHMBIE OCHOBAHWS);
KACIOT  (KHCIOPOJCOACpKAIMEe ©  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

4.2

@u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

duznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, Kajiud, Marovus W KaJIbOWs, aJJllOMUHUSA, JKCIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/H\/JI

paa HaHpH)KeHI/Iﬁ MCTalJI0B

4.4

dusznyeckue U XUMHUUYECKHE CBOMCTBA BOJOPOJHBIX COE€IMHEHUI HEMETAIIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

duznyeckue U XUMHUYECKHE CBOICTBa OKCcHI0B HemeramioB: cepel (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yrnepona(ll, IV), kpemuus(IV). ITonyyenue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cpoiictBa okcunoB: MetawioB [A-IIIA rpynn, munka, mequ(Il) u

xenesza(ll, III). [TonyyeHne okcua0B METAIIOB

4.7

XUMHUECKUE CBOMCTBa OCHOBaHUN U aM(OTEpHBIX TMJIPOKCUAOB (Ha MpUMEpe
TUAPOKCUIOB  aJIOMUHUS, JKene3a, 1uHKa). llomydyeHwe ocHoBaHMT U

aM(OTEPHBIX THIAPOKCHJIOB

4.8

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJIOPOJHON, CEPOBOJIOPOIHOM,
CEPHHUCTOM, CEpHOM, a30THOH, (ochOpHOU, KpEeMHHEBOU, yroibHOWH. OcoObIe
XMMHUYECKHE CBOWCTBA KOHIICHTPHUPOBAHHOW CEpHOM M a30THOM KHUCIOT.

[Tomyyenue kucnot

4.9

OO0mme XuMHYECKHE CBOMCTBA cpenHux cosie. [lomydenue coneit

4.10

[Tonydyenne, coOupaHue, paclo3HaBaHHE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[lomyyenne amMmmuaka, CepHON M Aa30THOM KUCIIOT B MpOMbINUIEHHOCTH. OO01me




CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB

4.12

I'eneTnueckas cBI3b MEXKIY KilaCCaMH HECOPraHU4ECCKUX COGI[I/IHeHI/Iﬁ

Xumudaeckue peaKnuu

5.1

Knaccudukanuss XUMHYECKHX peaknuil Mo pa3IMyHbIM MPU3HAKaM: MO YHCITy U
COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEILIECTB, IO TemioBoMy 3¢pdekry, mo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

TennoBoii A3 PEeKT XUMHUECKONW peakluy, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y DHAOTEPMUYECKHE peakui. TepMOXUMUYECKUE YPABHEHUS

5.3

OKHCIUTEIFHOBOCCTAHOBUTEIILHBIC pCeaKkunu. OKHCIIMTEIN U BOCCTAaHOBHUTCIIH.
Hpoueccm OKHUCICHUA u BOCCTAaHOBJICHUA. :‘)HGKTpOHHHﬁ OanaHc

OKHCJIUTEILHOBOCCTAHOBUTCIILHOM pCaKknuun

54

Teopust AMEKTPOTUTHYECKON nuccoruanui. KaTnoHbl, aHMOHBI. DJIEKTPOIUTHI U

HEOJICKTPOJIMTLI. CusbHbIE U ca0bIe QJICKTPOJIUTEI. CreneHb Jucconruanumn

5.5

Peakuuu moHHOTO obMeHa. YcaoBHs IMPOTCKAHHA peaKHI/Iﬁ HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAIIEHHBIC NOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYXKarolas cpena

6.1

BemectBa u Marepuansl B TIOBCEAHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCMOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jabopatopun U OBITY.

HepBaﬂ ImoMoump MMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYKAIIIeW cpenbl  (KUCIOTHBIE  JOXKIH,
3arps3HEHUE MOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MpPeJOTBPALCHHS
[IpenenbHast nomyctumas koHueHtpanus BemecTB (IIJIK). Pomnp xumuu B
pEeLICHUH HKOJOIMYECKHX MpolieM. VYcCuieHHe MapHUKOBOro »(dekra,

pa3pylieHue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, azota, ¢ocdopa, yriaepojaa, KpeMHUS U UX COCTUHEHUN B
ObITY, MEAMLMHE, MPOMBIIUIEHHOCTH U CeNbCKOM Xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeAnHeHUH. [loHsATHe 0 KOppO3HM METaIOB, OCHOBHBIE

CIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[TpuposnHble UCTOYHHKH YTJIEBOJIOPOAOB (Yyroyib, NPUPOIHBIA Tra3, HedTh),

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

6.5

[lepBoHavyanbHbIE TOHSATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTMHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJI, TJIMIEPUH, YKCYCHAs! KHUCIIOTA).

[NonsiTne 0 OMONOTHYECKN BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAaX — U UX




POJIN B )KU3HU YCIIOBEKA

7 PacuéTer:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MacCoBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XMMHUYECKUM YPaBHEHUSIM




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

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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