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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbLHOM POrPaMMBbl OCHOBHOTO 0OIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuu Na€T MNPEACTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPAa3BUTHUA OOYYAIOLIMXCS CPEACTBAMHU Y4E€OHOIro
MpeaMeTa, YCTaHABIINUBAECT 00s3aTENbHOE IIPEAMETHOE COJIEpKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM W CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IpPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKaHHUS, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYarolmuxcsi, OMNpeaeNaseT BO3MOXKHOCTH IMpeaMeTa Ui
peanu3anuu TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE lieJIel N3y4eHUs PEeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHH CIIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0OyyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUIIEBOIN U 3KOJIOTUYECKON O€30MaCHOCTH, MTPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXKHOCTEH  JJII  CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHWE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4yeOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAJIbHBIX M MCCJIEAOBATEIbCKUX YMEHHM, HEOOXOJMMBIX Kak B
MTOBCEHEBHOM XKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(PUKONW HAYYHOTO MBINIICHUS, 3aKJIaIbIBAET OCHOBBI
LETOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XMMHUM OOECHEUYMBAIOTCS CHEIU(UKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare €
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOro YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE HSMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOTYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJICTABJICHNUS] O XUMUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX YUYEOHBIX mMpeaMeToB: «OKpyXKalolmuid MUpy,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbBl XMMHUYECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHU MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpuOOIIEHUHM K HAy4YHBIM METOJaM I[IO3HAHUSA TMPU U3YYCHHUU BEIIECTB U
XUMHUYECKHUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Ipy M3yyeHun XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3Ha4YeHHE MPUOOPESTU TaKUE 1IN, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TPUHATUIO PEUICHUH,
CHOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHHUE
o0yJaromuxcs K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUM, CITIOCOOCTBYIOMIUX MTPUOOPETEHHUIO 00YyYarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUJIOB JIEITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATh SBIICHUS
OKPY’KaOIlIer0o MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEeHHBIC MPH H3yYECHUH
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TMOBCEIHEBHON >XM3HU U
TPYAOBOU JIE€ATEIBHOCTH;

— (QopmupoBaHue y oOyyarolmuxcs T'yMaHUCTHUYECKHMX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1e71eco00pa3HOro TOBEICHUS B OBITY W TPYIOBOM JACATEILHOCTH B IEJSIX
COXPAHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGWMISI W HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUsT XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KVIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YEJNOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemectBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHUS B XUMHUU. UHCTBIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U CloXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas (¢opmyna. BajaeHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHOocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHast macca. B3auMOCBsI3bp KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COETUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHus. Krnaccudukarms
XUMHUYECKUX PEeAKIUi (COeTMHEHNUS, Pa3I0KEeHUsI, 3aMEIICHUs], 0OMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKON MOCYIOMW, MpaBuWiIaMu paboThl B Jab0opaTtopuu U
npuémMamMu 0OpalleHus: ¢ J1abopaTOpPHBIM O00OPYJAOBAHHEM, U3YYCHHE U OMHCAHUE
(du3MUecKuX CBOMCTB O0O0pa3l0B HEOPraHMYECKUX BEUIECTB, HaOII0JIeHHE
¢bu3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, pPAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
METHOW TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SBJICHUM, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMHUUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMOJIeUCTBHE kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUMBaHUE, JUCTWLIALMSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKH ITOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  PEe3yJbTaTOB  IPOBENCHMSI  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/aHHME MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiue npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoia B mIpupoae, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrnocoOsbl



MOJIYYCHHUST KUCTOpoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOU(pUKALINS KHCIOPO/a.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MaPHUKOBOIO 3 eKTa, pa3pyluieHue 030HOBOTO CIIOSI.

Bonopon — snemMeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMUUECKUM YPaBHCHUSIM.

dusnueckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacepilieHHbIe ¥ HEHACHIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpPOJZI€ U B KU3HU 4deloBeKa. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUpPOIHbIX BoJA. OXpaHa U OYMCTKA NPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIC, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

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

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan aktuBHOcTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIoT.

Commu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[Tomydyenue conen.

['eHeTnueckas CBS3bp MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEIECICHUE COACPKaHUsI KUCIOPOJa B BO3AyX€, MOJyYEHHE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJICUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, pACMO3HABAHWE W HU3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHWE BHEOMATEpPUAJIOB),



uccienoBaHe oOpa3lOB  HEOPraHMYECKUX BELIECTB PAa3IUYHBIX  KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METajla JPYTUM M3 PacTBOpa COJU, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 3aJ1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. WU. MengeneeBa. CtpoeHue aTroMoB. XHMHYECKasi CBA3b.
OKHCANTETIbHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBble TOMBITKK KiIaCCU(PUKAIIMK XUMUUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUIPOKCUIBI.

[Tepunonnueckuit 3akoH. [leproanueckas cucteMa XUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonnas ©  JJIMHHONEpPUOAHAs  (OPMBI
[Tepuonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ousndeckuil CMBICI TOPSAIKOBOIO HOMEPA, HOMEPOB IMEPHUOAA U
IPYIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnektponsl. CtpoeHne
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTU H3MEHEHUs paanyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbBI XUMHUYECKUX
DJIEMEHTOB Ul pa3BUTUA HAayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHass (ToJisipHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBSA3b.

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

Xumuueckuii IKcnepumenm:

M3y4eHHe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBUE
TUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3aoKeHusl, COCAUHEHNUS).

Mescnpeomemnmnuwie céasu



Peanmusanuss MeXNpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 8 Kilacce
OCYILECTBIISIETCS YEpPe3 HCIOJb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBbIN (DaKkT, runoresa, TeOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUIN 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3UUYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsl, KOCMOC, TIaHEThI, 3B€3/1b1, CONHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE TMOPOJbI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnognueckuit 3akoH. Ilepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DHJIIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalus, KaldblUig M HX
COCMHEHUNM B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMUYECKOW CBSI3H. THIBI KPUCTAITTUMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEIIECTB.

Knaccudukanuys XuMAYECKUX PEakiuii Mo pa3IudHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, 1o
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 CKOpOCTHM XUMHUYECKOW peakmnuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. [lonsatue o karanuse. [loHsAiTHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0bIe 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpall€éHHbIE HWOHHBIC YypaBHEHUs peakiuid. CBOICTBa KHUCIOT,
OCHOBaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[OHSITHE O TMapOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BENIECTB, MpOLECCAa UCCOUMALMU KHUCIOT, IIEJI0YEd H COJeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MaTE€pUANIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOrO  oOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOBI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3fioKeHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHrne U (PU3NYECKHUE CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHUYECKME CBOWCTBA HAa INpUMEpPE  XJIopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4yaMu). XJIIOPOBOJIOPO/I.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOJA HA OPraHW3M 4YeJIOBEKa. BakHeWIIne XJIOpUIbl U UX
Hax0XJICHUE B MIPUPOJIC.

Ob6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUTOTPOITHbIE MOAU(BUKAIIMN KUCIOPOa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHUE, (PUBHYECKHE U
XUMHUYecKue cBorcTBa. OKCHABI CEpPbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kuciota, (Qu3nueckue © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENST Kjacca KHUCJIOT U cruenududeckne). XHUMHYECKUE PEaKInu,
JeXKalMe B OCHOBE IPOMBIIIJIEHHOTO CHOCO0a TMOJYYEHUs] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLUs Ha



cynbdar-uon. Haxoxmenune cepbl W €€ COCIMHEHHWA B MpUPOJe. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Ccpelbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOXK[IH,
3arpsi3HCHHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6mast xapaktepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPHUPOJIE,
bu3nYecKue U XUMHIeCcKue cBoicTBa. KpyroBopot azora B nmpupoje. AMMHUaK, €ro
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHeHne. Com aMMOHWS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (PU3ndYecKkue U XUMHUYECKUE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb30BaHWe HUTPATOB U COJIEH aMMOHMS B KayeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HeHUE OKPYKarollel Cpeibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAM, 3arps3HEHHE BO3JyXa, IMOYBBI W BOJ0EMOB). Docdop,
aloTponHeie Moaudukamuu (ochopa, GU3MUECKHE WU XUMHUYECKHUE CBOWMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3NIeCKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUECTBE MUHEPAIBHBIX YI0OPEHUM.

OO6mas xapakrepuctuka 31emMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  ajuIOTPOIHBIE
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B MpuUponae, (U3MYECKHE U XUMHUYECKHE
cBoiictBa. Ancopouusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha JKUBBIE OpPraHU3MBI,
MOJIyYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
ahdekr. YronpHas KUCIoTa U €€ CoNM, UX (PU3MUECKHe U XMMHUYECKHE CBOMCTBA,
nojayyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-UOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO3SIUCTBE.

[lepBoHavabHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, dTaHOJI, TIUIEPUH, YKCYCHas KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBINA Ta3, HEPTh),
MPOAYKTBI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJii B KM3HM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYEHHE H
npumeHenue. CoenuHeHus KpeMmHHs B mpupone. OOmme mpeacTaBieHus 00
okcusie kpemHusi (IV) u kpemuueBoi kucinore. CHUIMKAThl, X UCIOJIb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHellne CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, MIEMEHT, 0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEHEBHOW JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa3OB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJI-MOHBI U HAOIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)xaromme (PU3NUecKrue M XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHME C 0Opa3lamMu XJOpPUAOB (TaJOre€HUIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HaOIIOIEHNE Tpoliecca OOYIIMBaHUs caxapa Ioj JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YCHUE XUMHUYECKUX CBOMCTB
pa30aBIE€HHOIN CEPHOM KUCIOTHI, MPOBEECHNE KaUeCTBEHHOW peaKIMK Ha Cybdar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa M HX CcOeOUHEHUH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOITyUYEHHE,
coOupaHue, pacno3HaBaHWE M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
YX MPOTEKAaHMUsI, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIB30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUE Mozelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HaBaHUE U U3YUYECHUE
CBOMCTB YTJIEKHCIIOTO rasa, MpOBEACHHE KaYeCTBEHHBIX peakluil Ha KapOoHaT U
CWIMKAT-UOHBl M W3yYECHHE IIPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3az1a4 1o reme «BakHelIe HeMeTaluIbl ¥ UX COSIUHECHUS.

MeTaJnibl 1 MX COeIMHEHU S

OO1ast XxapakTepUCTUKA XUMHYECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUU
ux nosiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U.
MenpneneeBa u cTpoeHus: aToMoB. CTpOEHHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKUH  pAl
HaMpsHKEeHUH MeTawtoB. U3NYECKre U XUMUYECKHUE CBOMCTBA MeTaiioB. OO0mue
criocoObl mMosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[lenounsie meTamnpl: nonoxeHue B llepuognueckon cucrteMe XMMHYECKUX
anemenToB /. M. MenaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKICHHE B IPUPOLIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaUIOB MU  MX
COCIUHCHUMH.

[[lenoyHo3emenbHbIE METAUIBI MarHMid M KalblMH: IIOJIOKECHHE B
[Tepuomuueckon cucreMe xumudeckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, Hax0XJIeHUE B npupoae. PU3ndyecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxueilue coequHeHHs KalblUsl (OKCHI, THUIAPOKCHUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJfoMUHUN: TI0J103)keHUE B [leproindeckor CUCTEME XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoEHHE aTtoma, HaxXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHUHMS.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cou xkenesa (I1) u xemnesa
(IIT), ux cocra, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
HCIIOJIB30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHUICOMATEPUATIOR),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), mequ (1), HaOrOEHUE M OMTUCAHUE TPOIECCOB OKPAIIMBAHMS
MJJaMEHH WOHAMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxknenime
METAaJlJIbl U UX COCIMHCHUS.

XuMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakiuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUeh cpeanl (MpeaenbHas AOMyCTUMast
KOHIIEHTpalus BemiecT, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYECKUX
npoOJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemmnuwle céasu



Peanmnsanyss MeXNpeIMETHBIX CBS3€d IPU W3YYEHMM XMMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK Y TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIaCCH(pUKAMS, TEePUOJANIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBJIEHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsij, MPOBOJHMKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI W3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TMTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE HCKOIIAEMBbIE, TOININBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIEeCTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALNH O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYaroOIIHUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHUe OIIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPpHOTHYECKOr0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIEIUIO, TTOHUMAHHsS 3HAYCHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOICTBE MUpa U 00ILIECTBA;

2) rpakIaHCKOro BOCIIMTAHMSA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM NEATENbHOCTH MpU
BBINIOJIHEHUH YYE€OHBIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B TMpOLECCe OTOW Y4YEeOHOM EeATENbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE TOBEJEHHWE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKILMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKHM MU COCTAaBIIAIOLIME
OCHOBY 11 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIC MOTHUBBI, HANPABJIECHHBIE HA NOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOM KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPeC K OOYyYCHHMIO M TIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU MKWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEeHHs),
HEOOXOJIMMOCTH  COOMIOJICHUS] MpaBui O€30MacCHOCTH TIpU  OOpallleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U pEabHOMN KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 TpyJa pa3aIudHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATENbHOCTH, B TOM YHCIE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTbHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccuoHaabHON EeITeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) PK0JIOrHYECKOro BOCIUTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHoro oOpa3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MMacHOTO MOBEICHUSI IIPU padOTE C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOIMIUX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPYKAIOUIEN TPUPOIHON CPEIOH, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJIbLHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
TPUHITAT, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAay4YHOW KapTUHE MUpA, U YHUBEPCAIbHbIC YueOHbIE NCICTBUS (MO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBhIE 0OECIeunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TPU OCBOCHHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH UX XapaKTEpHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIbHBIX (PaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH JJISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKUE PACCYXIACHUS (MHAYKTHUBHBIC, JICIYKTUBHbBIC, 10 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TPOIECCEe IMO3HAHUS TOHATUA (TIpeAMETHhIE U
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYCCKUH 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMylia W YypaBHCHHUE
XUMHYECKON pPeakIMi — MPH PEIICHUHM y4eOHO-ITO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BaATh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATHL  OOIIME  3aKOHOMEPHOCTH, TIPUYMHHO-CIICJCTBEHHBIC CBSI3M W
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ncciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JI1 (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUI;

IPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynibTaT, popMmyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (OPM MPEACTABICHUS, MOJYyUYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUUYECKOTO COJIEp>KaHUs, CIPABOYHbIC
nocoOus, pecypcel MHTepHEeTa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITOJHEHUS
y4eOHBIX W MO3HABATEIbHBIX 3a7a4 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4d HECJIOKHBIMU CXEMaMH, Jharpammamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipolecce Yy4yeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSIHUE OKPYKAIOLIEH MNPUPOTHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaThb BONPOCH (B XOA€ Juanora M (WJId) TUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI MPEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XHMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a0b0paTOpHOI pabOTHI MO MCCIIEJOBAHUIO CBOMCTB BEIIECTB, Y4€OHOIO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
IIO3HABATEJIbHOM W MCCIIEOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE yYeOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh UENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOKO
JesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelIeHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BAaTh M aHAIIM3UPOBATh KOHTEKCTHI, IPEJIaracMble€ B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yabTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JneucTBUl, crnenuduueckue A OpeAMETHONM o0nactu  «XUMHS», BUIABI
JEATCIBHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peoOpa30BaHUIO M MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoHIy o0yuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKyJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCJIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIoKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIA CJIOM aroma, aToOMHas OpOUTallb, PaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATUA U
MPUMEHSITH ITU TTOHSTHUS MPU OMKMCAHUU BEIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHMBOJUMKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIci [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHHE TEPUOAMYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX DJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXpPAHEHHS MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Illepuognyaeckon
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh I[IOHATHUS «TJIaBHAs
noarpynna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manesie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj spa, 00IIee YrcCiIO dJIEKTPOHOB
U PaCTpEIeICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY M COCTaBy YYACTBYIOLIUMX B pPEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUSI XUMHUYECKUX TPEBpALEHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJeMeHTa 1o ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CIICACTBEHHBIX CBSI3€d — JISI M3YyYCHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pYJIOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TOIYYCHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAaCTBOPOB C OMNPEACIEHHON MacCOBOM JOJI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XHUMHYECKHE  OKCIEPUMEHTHI  TI0
pacro3HaBaHHUIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUH:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’KHOE BELIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKITNsi, XUMUIECKast CBs3b, TEIUIOBOU d(PdeKT
peaknuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOe paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb, OKHCICHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakuuu, MPEeAeiabHO OMyCTUMAas
koHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHSA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (opMy
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBAJCHTHAsl, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBath cMbIci Ilepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoi CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
paziuuath TMOHATHUS «rJaBHas mnoiarpynmna (A-rpynmna)» U «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj dAlpa, OOIIee YHUCIO OJJIEKTPOHOB U
pacmpenieieHie HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajiblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3(PhEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa NPOCTBIX M CJOXKHBIX BEIIECTB, NOATBEPXKAAsl ONHCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEUN U COJIEH, TIOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIU HOHHOTO



oOMEHa, ypaBHEHHUS pEaKlWid, MOATBEPKIAIOMNX CYIIECTBOBAHKE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIILHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca 3THX PeaKlui;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISAPHYIO U MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHUYECKOTO »dJIeMEHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpY/IOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPaHUIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YIIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMONINE  KAYSCTBEHHBIM  COCTaB
pPa3IUYHBIX BEIECTB: PACIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEILHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJCTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUid, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koau4vecTBo yacoB
Ne HaumeHoBaHMe pa3ie/ioB U DJIeKTpOHHbIe (LM (pPOBbIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 0 ) bubnuorexa [IOK

' MPAKTUYECKOU JI€SITEIIbHOCTH https://m.edsoo.ru/7f41837¢

YyesloBeKa

12 BemecTBa 1 xuMudeckue 15 | 0 bu6nunorexa LIOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3nen 2. BaxkHeiilume npeacrtaBuTe 1M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 0 0 bubmuoreka [IOK

' 00 oKcHaax https://m.edsoo.ru/7f41837¢
29 Bonopoa. ITonstue o kuciorax g 0 | bubmmnoreka HOK

’ M COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [IOK

' OCHOBAHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 1 | | bubmuoreka [{OK

' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.
XumMnueckas cBsizb. OKMCJINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




3.1

3.2

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

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

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

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

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

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




9 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHwue U yriaydieHne 3HaHu| 5 | 0 bubnuorexa [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubmmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 0 | bubmuoreka [IOK
' snemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubamorexa LOK
) PYIHIBL L-€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapakTepuCcTUKa XUMHYECKIX G oK
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 0 1 nommoreka I
https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 aneMeHToB [VA nbl. YTIepoa u 8 1 2 bubmmorexa [TOK
' . TPYIHBL. poaL https://m.edsoo.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

3.1 OO01e CBOMCTBA METAJLIOB 4 buGnuorexa [IOK
https://m.edsoo.ru/7f41a636
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubnnorexa [IOK
) B p https://m.edsoo.ru/7t41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




ITIOYPOYHOE IIVTAHUPOBAHUE

8 KVIACC
KoandecTBO yacoB
Nenm/m  Tema ypoka
Bcero
| [Ipenmer xumuu. Ponp xuMuu B KU3HU YesioBeka. Tena u 1
BeElllECTBA
2 IlonsiTe 0 METOaX MO3HAHUSI B XMMHH 1
3 [IpakTrueckas padota Ne 1 «IIpaBwiia paboThl B 1abopatopuu u 1
puéMbI 0OpalleHus ¢ TabOPaTOPHBIM 00OPYIOBAHUEM
o 1
4 UucTteie BemecTBa u cMecu. CriocoOBI pa3ziesieHus: cMecei
5 [IpakTuueckas paborta Ne 2 «Paznenenue cmeceil (Ha mpumepe 1
OYMCTKHU TTOBAPCHHOU COJIH )»
6 ATOMBI U MOJIEKYJIBI 1
7 XHWMHYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XHMHUYECKUX 1
SJIEMEHTOB
1
8 [IpocThie U COXKHBIE BEIIECTBA
1
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE
10 3aKoH MOCTOSIHCTBA COCTaBa BElIeCTB. XUMUYecKas (hopMya. 1
BanenTHOCTE aTOMOB XMMHYECKHX DJIEMEHTOB
1 OTtHocuTenbHas aToMHas Macca. OTHOCHTEIbHAs 1
MOJICKYJISIpHAsi Macca
12 MaccoBast 10JIsI XUMHYECKOT'0 3JIeMEHTa B COeTMHEHNH 1
13 KonuuecTBo BemecTBa. Mosb. MosnsipHast macca 1
14 OU3NYECKUE U XUMUYECKHUE ABICHUA. XUMUYECKasi peaKius 1
15 [Ipu3Haky 1 ycinoBuUs MPOTEKAHU XUMHUYECKUX PEAKIUN 1
16 3aKOH COXpaHEHHUsI MacChl BEIECTB. XUMUYECKUE YPaBHEHUS 1
17 Brluucnenus koamuecTBa, MacChl BEIIECTBA 110 YPABHEHUSIM 1
XUMHYECKUX PEAKIUN
13 Krnaccudukanus XuMHYECKUX peakiuii (COeTUHEHMS, 1
pa3noKeHus, 3aMENICHUs, 00MEHA)
19 M. B. JlomoHOCOB — yu€HBIH-dHIIUKIONEAUCT. OO00IICHHE 1 1

cucTeMaTH3alus 3HaHUu!




Konrtponsnas padora Nel o teme «BemecTBa 1 XUMUYECKHE

20
peaxuum»

o1 Bo3nyx — cMmech razos. CoctaB Bo3ayxa. Kuciopon —
3JIEMEHT U NpocToe BemecTBo. O30H

2 dusnueckue U XMMUYECKHE CBOWCTBA KHCI0poa (peakiuu
okucieHus, ropenue). Ilonstre 00 okcugax

3 CriocoObI mosryueHust KHCIOPOAa B JTa0OpaToOpuu U
IIPOMBILIEHHOCTH. [IpuMeHeHne kucnopoaa
TennoBoi 3 PeKT XMMUIECKON peaKIuu, TOHITHE O

24 TEPMOXHUMHUYECKOM YPAaBHEHHH, 3K30- U 3HJOTEPMUYECKUX
peakuusax

)5 TomnuBo (Hed Tk, yroiab U MeTaH). 3arpsi3HeHHe BO31yXa,
CIOCOOBI €ro MpeoTBpaIleHUs

26 [Tpaktuyeckas padora Ne 3 o teme «Ilomydenue u cobnpanme
KHCIIOpO/1a, U3YUEHUE €r0 CBONCTB»

7 Bonopon — snemeHT u nmpoctoe BewiectBo. Haxoxnenue B
IIpUpoOJIE

)3 dusnueckue U XMMUYeCKUe CBoicTBa Bogopoaa. [Ipumenenue
BOJIOpO/Ia

29 [TonsiTHE O KMCIOTAX U COMAX

30 Crioco0pl MostydeHus: BOAOpoa B 1abopatopuu

31 ITpakTuyeckas padora Ne 4 o teme «Ilonyuenue u cooupanue
BOZOPOJa, U3yYEHHE E€I0 CBONCTB

32 MounsipHblii 00BEM ra3oB. 3akoH ABOrajpo

13 Beruucnenus 06b€ma, KonuyecTBa BEIECTBa ra3a 1o ero
M3BECTHOMY KOJIMYECTBY BEIECTBA WIIK O0BEMY

34 Boruncnenus 00bEMOB ra30B 0 ypaBHEHHUIO PEAKIIMH Ha
OCHOBE 3aKOHa O0BEMHBIX OTHOLIECHHH ra3oB

35 DU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIBI

36 CocraB ocHoBaHui. [ToHsITHE 00 MHIMKATOPAX

37 Bopa xak pactBoputesns. HachllieHHbIe 1 HEHACHIIIICHHBIE
pacTtBopbl. MaccoBas 10715l BEIIeCTBa B pacTBOpe
ITpakTruyeckas padora Ne 5 o teme «IIpuroroBienue

38 pacTBOPOB C ONpPEAETEHHON MaCCOBOM JI0JIEH paCTBOPEHHOTO
BEIIECTBA»

39 Kontponsnas padora Ne2 o reme «Kucnopon. Bonopon.

Bona»




40 Oxcunpl: cocTas, KIaccUpUKaIHs, HOMEHKIIaTypa

A1 [Tonyyenue u XMMHUYECKHUE CBOMCTBA KHCIIOTHBIX, OCHOBHBIX U
aM(pOTEepHBIX OKCHJIOB

42 OcHoBaHus: cocTaB, KiIaccu(puKaIysi, HOMCHKIaTypa

43 [TonydyeHne 1 XuMHYECKHE CBOMCTBA OCHOBAHUI

44 Kucnotsl: cocras, kinaccudukaius, HOMEHKIATypa

45 [TonydyeHue u XuMHUYECKHE CBOMCTBA KUCTIOT

46 Conu (cpeqHue): HOMEHKIATypa, CIOCOOBI MOTyYEHUS,
XMMHYECKHUE CBOMCTBA
[IpakTuueckas pabora Ne 6. Pemienue skcnepuMeHTaIbHbBIX

47 3a1a4 o TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCTUHEHUN)

43 ['eneTnyeckas CBSI3b MEXKIy KJIaCCAMH HEOPTAaHUYECKUX
COCIMHEHU I

49 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI

50 KonTponbnas padota Ne3 no teme "OCHOBHBIE KI1acChl
HEOPraHUYECKUX COeqMHEHUN"

51 [TepBbie TOMBITKY KIACCH(PUKAITUN XUMUYECKUX HIIEMEHTOB.
[lonsiTHE O TpyNIax CXOIHBIX JIEMEHTOB

50 [lepuonnueckuii 3akoH u [lepuonnueckas cuctema XUMHUYECKUX
anemenToB . 1. Menaeneera

53 [lepurozpl, TpyMIIbI, MOATPYIIIBI

54 Crpoenue atomoB. CocTaB aTOMHBIX siaep. M30Tonsl

55 CtpoeHue 3NeKTPOHHBIX 000JI0YEeK aTOMOB JIEMEHTOB
[Tepuonnueckont cucremsl /. 1. Menneneena

56 XapakTeprucTUKa XMMHUYECKOTO 3JIEMEHTA 10 €T0 MOJI0KEHHUIO B
[Tepuonnueckoii cucreme /. 1. Menaeneena

57 3nauenue [lepuoauyeckoro 3aKoHa AJis pa3BUTHS HAYKU U
npaktuku. Jl. . MenaeneeB — y4€HbIi, Ie1aror U rpakJJaHiH

53 PezepBHblil ypok. O6001IeHNE U cUCTeMaTH3alus 3HaHUH /
Bcepoccuiickas npoBepouHas paboTta

59 Kontponbras padota Ne4 o reme «CTtpoeHue aToma.
Xumudeckas cBs3by» / Beepoccuiickas npoBepouHas padoTta

60 DNEeKTPOOTPULIATETLHOCTh ATOMOB XUMUUYECKHUX JIEMEHTOB




61 HNonnas xumuueckas cBsi3b

62 KoBasieHTHas1 nossipHas XMMUYECKas CBS3b !
63 KoBaneHTHas HenousspHas XUMUYecKasi CBSI3b 1
64 CreneHb OKHCICHUS 1
65 OKHCINTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH !
66 OxucauTenu 1 BOCCTAaHOBUTEIU !
67 I'omoBast KOHTpOIBHAS paboTa 1
68 AHanm3 rog0Bol KOHTPOJIbHON PabOThI 1
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9 KIIACC

KouuvecTBo
Ne i/m Tema ypoka 1acos
Bcero
| Ilepuonnueckuii 3akoH. [lepuoauueckas cucreMa XUMHYECKUX 1
anemenToB /I. 1. Menaeneera
) 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKUX 1
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB
3 Knaccudukanus n1 HOMEHKIaTypa HEOPTaHMYECKUX BEIIECTB 1
4 Buapl XuMHu4ecKo# CBA3U U THIIbI KPUCTAIUTMYECKUX PEHIETOK 1
5 Kontponbnas pabota Nel no teme «IloBTopeHue u yriyoneHue 1
3HAaHUM OCHOBHBIX PA3/eNIOB Kypca 8 Kiiaccay
6 Krnaccudukanms XuMu4eckrux peakiyii Mo pa3InaHbIM 1
MpU3HAKaM
7 [TonsiTue 0 cCKOpOCTH XMMHUYECKOU peakiuu. [lonstue o 1
TOMOTEHHBIX U TETEPOTC€HHBIX PEAKIIUSIX
[TonsiTue 0 XuMHUECKOM paBHOBecHH. DaKTOPBI, BIUSIOLUIUE HA 1
8 CKOPOCTh XUMHUYECKOW PEaKIMH U MOJO0KEHUE XUMUYECKOTO
paBHOBeCHUS
9 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKITUHI 1
10 Teopus snexkTponuTHUecKO auccoruany. CUIbHbIC U cliadble 1
3JIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHS peakui 1
12 XuUMHUYECKHE CBOMCTBA KUCJIOT M OCHOBAHUM B CBETE 1
MPEJICTaBICHU 00 AIEKTPOIUTUIECKON TUCCOITUAIITT
13 XUMHUYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 1
AJIEKTPOJIUTUYECKON JUCCOITHAIIHI
14 [TonsTue o ruaponuse conen 1
15 O06o0meHre U cucTeMaTr3aIus 3HaHUH 1
16 [TpakTrueckas padota Ne 1. «Pemienue skcrepruMeHTalbHbBIX 1
3a/1au
17 KonTtponbHas padota Ne2 o reme «MeKTpoIUTHYECKAs 1
aucconuanusa. XMMUUECKHE PEeakIuu B PaCTBOPaX»
13 OO0m1as XxapaKTepuCTUKa TaJIOTeHOB. XMMHUUYECKHE CBOMCTBA Ha 1

IpuMepe Xjopa




XnopoBogopoa. CoJisiHast KHCI0Ta, XUMUYECKHUE CBOMCTBA,

19
MI0JIyuYEHUE, IPUMEHEHHE

20 [TpakTrueckas padota Ne 2 o teme «lloyduenue consiHoN
KHUCJIOTBI, U3y4YECHHUE €€ CBOMCTBY»

o1 Brruncnenus no ypaBHEHUSIM XUMUYECKUX pEaKLUid, €Cliu OJUH
U3 PEareHTOB JIaH B U30BITKE

22 OO61as xapakTepucThKa 31eMeHTOB VIA-rpynbt

2 AnnorponHsie Moaudukanuu cepsl. Haxoxaenue cepsl u eé
COCIMHEHUH B NpUpoAe. XUMUUYECKHUE CBOMCTBA CEpPbI

24 CepoBoaopoji, cTpoeHue, (hU3HnUecKre U XUMUYECKUE CBOCTBA

)5 Oxkcunel cepbl. CepHast KHCIIOTa, (PU3HUECKAC U XUMUICCKUE
CBOMCTBA, IPUMEHEHHE
XVMUYECKUE peakllui, JIekKallle B OCHOBE TPOMBIIIIICHHOTO

26 croco0a MoJIy4eHUs! CEpHOM KUCITOThI. XUMUYECKOE
3arpsi3HEHUE OKPYIKaIOLEH Cpe/ibl COETMHEHUSIMU CEPBI

27 Boruncnenue MaccoBoii 1071 BBIXO/A MTPOJIYKTA PEaKIUU
OO01mas xapakTepuCcTHKa 3JIeMeHTOB V A-Tpymbl. A30T,

28 pacnpocTpaHeHue B Ipupoje, pusndeckre U XMMHYECKHe
CBOMCTBA

29 AMMHaK, ero pu3nvecKue 1 XMMUYECKHe CBOMCTBA, MOJIyuyeHHe
U IPUMEHEHUE

30 [IpakTuueckas pabora Ne 3 no teme «Ilomyuenue ammuaka,
WU3Y4YEHUE €r0 CBOMCTBY»

31 A30THas KUCIOTa, € Pu3nuecKkue U XMMUYEeCKHUe CBOMCTBA
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS B KaueCTBE

32 MUHEPATBHBIX YA0OpeHU. XUMUYECKOEe 3arpsi3HeHNE
OKpY’KaroIllen cpeJibl COeAMHEHUIMHU a30Ta

13 ®ochop. Oxcun dhocdopa (V) u pochopnas kucnora,
buznyecKkue 1 XuMHUYECKHe CBOMCTBA, MOTyYeHHE

34 Hcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATIHHBIX
ynoOpeHuil. 3arpsizHeHre NpupoaHoii cpenbl hocharamu

35 Yrnepon, pacnpocTpaHeHue B Ipupojie, GU3ndecKkue u
XUMHYECKHE CBOMCTBA
Oxcuzpl yraeposa, ux pU3nuecKue 1 XMMUYeCKUe CBOMCTBA.

36 DKojoruyeckue npoOaeMbl, CBSI3aHHBIE C OKCHIOM YIiepoJa

av)

37

VYroapHasg KUCIoTa U €€ COJIN




[Ipaktuyeckas padora Ne 4 o teme "[lonydeHue yriaekucioro
ra3a. KauectBennas peaxius Ha kapOOHaT-HOH"

[lepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O
COEIMHEHUSX YIiepoaa

Kpemuunii u ero coequHeHus

[TpakTrueckas padora Ne 5. Penienne skciepuMeHTAIbHBIX
3aja4 1o teMe «BaxkHelilne HeMeTaulbl U UX COSAUHEHUS

KonTponpHas padora Ne3 mo teme «BaxHeie HeMeTallIbl U

42
HX COCAUHCHHMS
OO0m1as XxapakTepucTUKa XUMHUUECKUX SJIEMEHTOB — METaJUIOB.

43 Mertamnndeckasi CBA3b U METAJUIMUECKasi KPUCTAIMUECKast
peméTka. Pu3nuecKue CBOMCTBA METAILIOB

m XHUMHYECKUE CBOMCTBA METAJLIOB. DJICKTPOXUMUYCCKUN PST
HaIpsHKEHUH METaNIOB
O6mmue crioco6b! nonyyeHus: Mmetayuio. CriaBel. Beraucnenus

45 [0 YPaBHEHUSAM XUMHYECKHUX PEaKIIHii, €CJIU OJIUH U3
PEareHTOB COACPKUT NTPUMECH

46 [IoHsATHE O KOPPO3UH METAIUIIOB

47 [llemouHbIe METAIIITBI

48 OKcubl M THAPOKCUIBI HATPUSA U KaJIUS

49 [Ienoyno3eMenbHBIE METAIUIBI — KUK U MarHui

50 Baxnelnme coenMHEHNS KaJIbIIUI

51 O0001IeHne U cUCTEMaTU3aLNS 3HAHUI

52 KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

53 [Ipaktuueckas padora Ne 6 mo Teme "KECTKOCTH BOABI U
METO/Ibl €€ yCTpaHEHUs"

54 AnmroMuHUi

55 AmMdoTepHbIE CBOMCTBA OKCH/IA U THIPOKCUIA

56 Kenezo

57 Oxkcuabl, ruapokcubl u conu xenesa (II) n xenesza (111)

58 O0001eHre 1 cucTEMaTU3aLNs 3HAHUI




59 [IpaxTuyeckas pabora Ne 7. PemeHune skcriepuMeHTaIbHbBIX 1
3a7a4 1o teme «BaxkHenme MEeTaJlJIbl M UX COEAMHEHUS
Brruncnenus no ypaBHEHUSIM XUMUYECKUX PEaKLUid, €Cliu OJUH 1
60 U3 PEAareHTOB J]aH B N30BITKE WU COACPIKUT IPUMECH.
Brprunciienust MacCoBOM JOJIM BBIXOJIA ITPOAYKTA PEAKLIMU
61 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
2 Kontponbnas padora Ne4 o teme «BakHenme MeTamibl U UX 1
COCTMHEHUS»
63 BemectBa u MmaTepuainbl B HOBCEAHEBHOM KM3HU YeJIOBEKa 1
64 XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpebl 1
65 Ponb xuMuu B pelieHnH SKOJIOTHYeCKUX IpodiemM 1
66 PesepBHelit ypok. O60011IeHHE U CUCTEMATU3AIIHSI 3SHAHHA 1
67 Wrorosas koHTpoJsibHasA paboTa 1
68 AHam3 KOHTPOJIHHON pabOTHI 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

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

1

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHNYCCKUC ITOHATH)

1.1

1.2

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHUX IOHSATHH: aToM,
MOJIEKYyJla, XUMHYECKUI 3JEMEHT, IPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJSIpHas Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas JOJs XMMUYECKOIO
JJIEMEHTa B COEJUHEHUHU, MOJSPHBIM 00BEM, XMMHUYEcKas peaklus,
KJacCU(pUKaLMsg  peaklHil:  peakuuud  COEAMHEHHUS,  pPEaKIHH
pa3iOKEHUs,, pEaKIMU 3aMELIeHMs, peakuuu oOMeHa, 5K30- U
SHAOTEPMUYECKUE PEAKIUU, TEIIoBOW 3P (EKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHLIeHTpaI_II/ISI) B paCTBOpC

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MHOHATHU U

IMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

HCIOJIb30BATh XUMHYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUA (I)OpMYJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCcChbI BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

L.5

OIpCaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOAUMHECHUAX

1.6

KJaccu(UIUpPOBaTh XMUMHUYECKHE pEakuuu (MO0 YUCIy M COCTaBy

YYaCTBYIOIIMX B PEAKIIUH BEIIECTB, IO TEIIOBOMY YD PEKTY)

1.7

BBIUHCIISTH OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJSIPHYIO MAacchl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIISITh MAacCOBYIO JIOJII0 XHMHUYECKOTO 3JeMeHTa 1o (opmyie

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE

NPUMEHSTh €CTECTBCHHOHAYYHBIC METOJbI MO3HAHUS — HAOIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAHME,  OKCIEPUMEHT  (pealbHBId |
MBICJICHHBII )

[To Teme: «BaxkHeiine npeacTaBUTEIN HEOPIraHUIECKUX BEIIECTBY

paCKpeiBaTb CMBICJI OCHOBHBIX XHMHYCCKHUX TTOHSATHH: OKCH I,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

OIpCACIIATh INPUHAMJICIKHOCTL BCHICCTB K OHpC,Z[CJIéHHOMy KJIacCy

COeIMHEHUH 1o Gopmyam

2.3

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

24

XapakTepu3oBaTh (ONUCHIBaTH) OOLIME XMMHUYECKHME CBOMCTBA
BEIIECTB Pa3jIMYHBIX KJIACCOB, MOJATBEP’KAas OINHCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUIM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA

2.5

IMPOrHO3NPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HUX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU IMPOTCKAHUA XUMHUYCCKUX

HpeBpaHICHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
1abopaTOpHBIM O0OpYIOBAaHMEM, a TaKKe IMpaBUiIaM OOpalleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMU TIO BBIOJTHEHHUIO
71a060PaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BelIeCTB (BOAOpOAa M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C TOMOIIBIO

MH/IUKATOpPOB (JIaKMYC, (PeHOIPTATCHH, METUIIOPAHXK U APYTHE)
IIPOBOAMTD PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUU

ITo Teme: «llepmogmueckun 3akoH u Ilepuoguueckas cucrema
xumudeckux snemeHTtoB J[. M. MenpaeneeBa. CtpoeHHne aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTETEHO-BOCCTAHOBUTEILHBIC pCaknuun»

3.1

PaCKpbIBATL CMBICJI OCHOBHBIX XHUMHUYCCKHX MIOHSATHIH: AApO aroma,
ANIEKTPOHHBIA CIIOM aroma, aTOMHas oOpOWTalb, paguyc aroma,

XUMHUYCCKasd CBA3b, IOJIApHAss W HCIOJApHAasd KOBAJCHTHAA CBA3b,




3.2

33

ANEKTPOOTPHUIIATEIBHOCTh, HOHHAsl CBsI3b, HWOH, KaTWOH, AaHWOH,
CTEINEHb OKUCIICHUS

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTBI

OMKCHIBATh U XapaKkTepu3oBaTh TabnuuHyto Gopmy [leprogunueckoit
CHUCTEMbl XMMHYECKHUX OJJIEMEHTOB: pa3jIM4aTh TOHITHUS «TJIaBHAs

noarpynma (Arpynma)» u  «mobounas mnoarpynmna (brpymma)y,

«MaJIbley» U «OOJIBIIIHE) Cpuoabl

34

3.5

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT HX IIOJIOXKCHHUA B HepnonnquKoﬁ

CHCTCMC

COOTHOCHTHb  0003HAueHHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ilepuoguueckass  cucrema  XxuUMHYeckux  anementos  J.M.
MenneneeBa» C YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMMHUYECKUX 3JEMEHTOB (COCTaB M 3apsai sjpa, oOliee 4Yucio

AIIEKTPOHOB U PaclpeieeHNE UX 10 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KIIACC

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCOAUHCHUAX

ONpCACIIsITL BUJ XUMHYECKOH CBS3U (KOBaJIeHTHaSI u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCAUHCHUAX

Kon
IPoBEePsAEMOro
pe3yJjbrara

1

1.1

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

ITo Teme: «BemecTBo U XUMHUYECKas peakuusa»

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX TIOHSATHUH: pacTBOp,
SJICKTPOJHUTBI, HEIJICKTPOJIHUTHI, JJCKTPOIUTHYCCKAsA AUCCOLMalus,
pEeaKuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOEe pPaBHOBECHE,
obpaTuMble " HEOoOpaTuMbIe peakiuu,
OKHNCIUTCIIBbHOBOCCTAHOBUTCIBHBIC pcCaKkuu, OKHUCJIUTCIIb,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOBAJICHTHAas, HOHHA,

MeTaJlJIM4ecKasi), KpUCTaJUIMuecKas peméTka, CIUIaBbl, CKOPOCTh




XUMHUYECKON peakiuu

1.2

1.3

1.4

WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHUYECKUX HOHATUH H
IPUMEHSTh 3T MOHATHUS NPU ONMCAHUY BELIECTB U UX IPEBpALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKON IUCCOLMALUU KHUCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs PEaKLHUH
MOHHOr0 0OMeHa

pacCKpeIBaTh CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XMMHUYECKOMN pEeaKIuu

IIo Temam: «HemeTamnsl M uX coeguHEHUS» U «MeTaaabl U HUX

COCAUHCHUA

2.1

2.2

XapaKTepU30BaTh (OMUCHIBATH) OOIIUE U CIICHU(PHIECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXkJas ONMCAHUE
[IpUMepaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUH COOTBETCTBYIOILIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHU peaKuHﬁ, MOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETUYCCKOM CBS3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH IPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH IO BBINOJHEHUIO
71ab0pPaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHI0 U COOMPAHHIO

ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

NPOBOJUTH pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEIIECTB: pPACIO3HABATH OMNBITHBIM MYTEM XJIOPU-,
Opomuza, wuomupa, kapbonar, ¢ocdar, cuamkar, cyiabgar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHWS, WOHBI M3yYCHHBIX METaJIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XuUMHS U OKpYXKaroLas cpeaar

3.1

pacKpbIBaTh CMBICI  OCHOBHBIX xuMuueckux noHstui: [IJIK

BCIIECTBA,; KOPPO3Ud METAJIIIOB

32

IIPUMCHATE OCHOBHEBIC OIICpanuu MBICITATEIBHOMN JCATCIIBHOCTH —




aHalM3 W CHHTE3, CpaBHCHUE, OO0OOIIECHUE, CHUCTEMATU3AIHIO,
BBISIBJICHHEC TPHYMHHO-CJICIICTBEHHBIX CBSA3CH — JUIS H3YYCHHS
CBOﬁCTB BCIICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTeCTBeHHOHay‘{HBIe
METOJIbI TIO3HAHWS — HaOJIOJICHHUE, W3MEpPEHHUE, MOJICITHPOBAHHE,

9KCIIEPUMEHT (peajbHbIN U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[IepBoHavanbHbIe XUMUYECKHE TOHATHS

[Ipenver xumuu. Ponb XUMHUM B JKU3HHM 4YeloBeKa. XUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3HUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BCIIICCTB

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

pas3neneHus cmecen

1.3

1.4

ATOMBI H MOJICKYIJIBI. Xumuueckue d3yeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe K CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’ICKy.]'IHpHOG Y4CHUC

XuMuueckas (I)OpMy.]'Ia. BaneHTHOCTSL ATOMOB XMMHYECKHMX 3JIEMCHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OtHocuTeNnbHAs aTOMHas Mmacca.
OTtHocuTeabHAS MOJICKYJISIpHAd Macca. MaccoBas 7015 XMMHYECKOTO 3JIeMEHTa

B COCTUHEHUH

1.5

1.6

1.7

KomnuectBo BemecrBa. Monb. MomsipHas Mmacca. B3anmocBsA3p KoamdecTsa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

dusnueckue U XUMHUYECKUE ABJICHMSA. XUMUYECKas peakius U €€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XUMHUUeckue ypaBHeHus. Knaccudukanus

XUMHUYCCKHUX pCaKL[Hf/'I (COCIII/IHGHI/I}I, Ppa3jIoKCHUA, 3aMCIICHNA, O6MCHa)

XHUMHUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOU MOCYA0M, ¢ MpaBUiiaMu
paboTel B JabopaTopum W mpuéMamMu OOpalieHus C  JabopaTOPHBIM
o0opy/soBaHWEM, H3yUYe€HHE U ONUCaHWe (HU3MYECKHX CBOWCTB 00paslioB
HEOPTraHWYECKUX BEMIECTB, HaOmroAcHUE (U3NUYECKUX (TUTAaBJICHHE BOCKA,
TasHHE JIbJla, PACTUPAHHUE caxapa B CTYINKE, KUIIEHUE U KOHAEHCAIUsl BOJbI) U
XUMUYECKHX  (TOPEHHE CBEYH, TMPOKAIMBAHWE  MEIHON  MPOBOJIOKH,
B3aMIMOJICHICTBHE Mella C KHUCIOTOW) sIBICHUHM, HAOMIOJEHUE W OINHCAaHUE
IPU3HAKOB TMPOTEKAHHWS XUMHUYECKHUX peakuuid (pa3jioxkeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCJIOTBI C XJIOPHIOM Oapusi, pa3lioKEeHUE
ruapokcuaa meau(ll) mpu HarpeBaHuM, B3aMMOJICHCTBHE JKelie3a ¢ PaCTBOPOM

conu meau(1l), n3yuenue cnocoOoOB pazaencHus cMeceil (C TOMOIIbI0 MarHUTa,




2.1

22
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bunbTpOBaHME, BHIMMAPUBAHUE, TUCTHILISAIUS, Xpomarorpadus), MpPOBEICHUE
OUYMCTKHU MOBaPEHHOM coyn, HAOIIOIEHUE U ONMCAHKUE PE3YIbTAaTOB MIPOBEICHUS
OIIBITA, MIUIIOCTPUPYIOLIErO 3aKOH COXPAHEHMS MAacChl, CO3JaHHME MOJeeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baknelme npecTaBUTeNIn HEOPTaHMYECKUX BEIIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocroe
BemecTBo. HaxokaeHue Kuciaopoja B Mpupoje, (GU3MYecKHe M XUMHYSCKUE
cBorictBa (peakumu ropeHus). Oxcunbl. I[lpumenenue kwuciopoga. CrocoObl
NOJYyYEeHUsI KHUCIOpoJa B JIaOOpaTOpUH W MPOMBIIUICHHOCTH. KpyroBopor

Kuciopoja B mpupojie. O30H — amioTporHas MoaupuKaius KUCIopoa

TennoBoit 3 hekT XUMUIECKON peakiuu, TEPMOXUMHUUYECKHE YPaBHEHHUS, IK30-
¥ DHJIO0TEPMUYECKHE peaknu. TOIIMBO: Yroib U METaH. 3arpsi3HEHUE BO3yXa,
yCHUJIEHUE MapHUKOBOTO 3(peKTa, pazpylieHne 030HOBOTO CIIOS

Bonopon — anemeHT u mpocroe BemiectBo. Haxokaenue Bozmopona B IMPUPOJE,
dusnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CHOCOOBI MOTYYEHHS.

Kucnors! 1 conmn
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MounsipHblii 00bEM Ta30B. Pacu€Tbl 10 XMMUYECKUM ypaBHEHUSIM

2.5

2.6

®usnueckue cBoWcTBa BOAbl. Boma kak  pactBopuTenb. PacTBOpBL
HacpllieHHbIE 1 HEHACBIIECHHBIE PacTBOPBI. PacTBOPUMOCTE BEIECTB B BOJE.
MaccoBass nmons Bemectsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOAE M B KU3HM 4denoBeka. Kpyrosopor
BOABl B TMpuUpoJe. 3arps3HEHHE MpUPOAHbIX BoA. OxpaHa M OYHMCTKa
IIPUPOJHBIX BOJ

Knaccudukanus nHeopranmdeckux coenuHeHuid. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeoOpa3yomue (OCHOBHbBIE, KHUCIOTHbIE, amQoTepHble) U
HeconeoOpasyronie. Homenknarypa okcuaoB. Pusnyeckue M XUMHUECKUE

CBOICTBa OKCHOB. [losrydeHne okcuoB

2.7

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

ocHoBaHM. [TonyueHne ocHOBaHUI

2.8

Kucnorel. Knaccugukanus kucnor. Homenkiatypa kucinor. Ousudeckue u
XUMHYECKHE CBoOMcTBa KHCIOT. Psgan axktuBHOocTH MeTayioB H.H. Bekerosa.

[Tonyuenue kucior

2.9

Comu. Homenknarypa conei. @u3znyeckue M XUMHUUYECKUE CBOMCTBA COJEH.

[Tonydenue coneit




2.10

I'eneTnueckas CBI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

2.11

3.1

3.2

XVUMUYECKUH  3KCHEPUMEHT: KayeCTBEHHOE OIpEACICHUE  COAEpKaHUS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, cOOMpaHUe, paclio3HaBaHUE U HU3Yy4YEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS U IIPEKpallleHHs] ropeHus (1oxkapa), 03HaKOMJICHHE C
o0Opa3llaMi OKCHJOB U OIMCaHWE UX CBOICTB, TOJy4eHHe, colOupanue,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOPOAa (rOpeHHe), B3auMOeHcTBUE
Bogopoaa ¢ okcugoMm Meau(Il) (BO3MOXKHO HUCTIOIB30BAHKME BUIEOMATEPUATIOB),
HaOrofieHne oO0pa3lloB  BEIECTB KOJMYECTBOM 1 MOjb, HCCIEJOBAHUE
OCOOEHHOCTEl pacTBOPEHHS BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHON MacCOBOM J0JE€H pacTBOPEHHOIO
BEIIECTBA, B3aMMOJIEUCTBHE BOJBl C MeTaJyIaMU (HaTpUeM U KaJlbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpHANIOB), OIPENEIEHUE pPaCcTBOPOB
KUCJIOT Y IIEJOYEeH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOAECHUE W3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILUEJIOYeH, Hu3ydyeHue
B3auMoJieiictBua okcuga menu(Il) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIN3allii, ITOJTy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeETaula JpYyTMM M3 pacTBopa COJIM, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHelmme Kiacchl HEOPraHUYECKHX

COEIMHEHUIT»

[lepnonnueckuii 3akoH u [lepuonnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITUN

[lepBble TOMBITKKA KIACCH(PUKAIMU XUMUYECKUX dJIeMEeHTOB. [loHsatue o
rpynmnax CXOJHBIX JJIEMEHTOB (IETOYHBbIE W MIEIOYHO3EMETIbHbIC METalIbI,
raJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 0O0pa3yloT amMdOoTepHBIC

OKCHUBI U TUAPOKCHUIBI

Ilepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMUYECKHUX di1eMeHTOB J1.1.
Menneneesa. Kopotkonepuoanas " JUTMHHOTIEPUOHAS (hopMbI
Ilepuoauueckoit cucrtembl XuMuueckux a3nemeHTtoB [[.M. MeHnneneesa.
Ilepuoabr m rpynmbl. PU3MYECKUH CMBICT TOPSAKOBOTO HOMEpa, HOMEPOB

nepruoaa U rpymniibl 3JICMCHTA
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Crpoenne atoMoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnextponsl. CtpoeHue

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBEIX 20 XMMHYECKMX DJIEMCHTOB
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3.5

[Iepuognueckoii cucremel .M. MenneneeBa. XapakTepucTUKa XUMHUYECKOIO

3JIEMEHTA 10 ero nojoxeHuto B [lepuoauueckoit cucteme .M. Mennaeneena

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB 10 TpyINaM M TEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronnyueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku U npakTuku. .M. MenneneeB — y4€HbIA U

I'pa)KaaHUH

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIpHAs)  CBA3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYCECKHX 3IeMEHTOB. IoHHAs CBSI3b

3.6

3.7

Crenenp okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIHHEIC pC€akuunu. HpOIIGCCI)I

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH 3KCIIEPUMEHT: M3y4YeHHE OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJCHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
1IeJI0YEH, MPOBEIECHNUE ONBITOB, WIUIKOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKuu pa3i0KCHUA, COGI[I/IHCHI/IH)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemecTBo 1 xumunueckas peakuus. [ToBropenue

1.1

[Tepnonnueckuit 3axoH. Ileproauyeckas cucrema XuMU4YeCKUX daemeHToB J1.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalblUsi H HX
COCIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM DdJIeMeHTOB B llepuoaunueckon

CUCTEMEC U CTPOCHUEM NX AaTOMOB

1.2

CrpoeHne BemecTBa: BHABl XUMHYECKOM CBsI3U. THUIBI KPHUCTAUIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMUYecKo# cBs3u. Knaccudukanus 1 HOMEHKIIATypa HEOpPraHUYECKHX
BeUIECTB (MEXAYHapoAHas U TpUBHaJIbHAsA). XMMHUYECKHUE CBOMCTBA BEILECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJaccaM HEOPraHWYECKUX  COCAUHEHUH,

ICHECTUYCCKAsA CBA3b HCOPTraHNYCCKUX BECIICCTB

1.3

Krnaccudukanys XuMu4eckuxX peakiuid Mo pa3aIuyHbIM IpU3HaKaM (10 YUCITy U
COCTaBy YyYacTBYIOIIMX B PEAaKLUUH BEIIECTB, MO TEIUIOBOMY 3(ddekry, mo

H3MEHCHMIO CTEIICHEH OKMCICHUS XUMHYECKUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




1.4

[0 y4aCTHUIO Karajnu3aropa). OJK30- M JHAOTEPMUYECKUE  PpEaKIIuH,

TEPMOXUMHNYCCKUEC YPAaBHCHU. ITonsarue o CKOpPOCTH XHUMHYSCKOHN p€aknuun

Ilonsatue 00 06paTI/IMI)IX u H606paTI/IMBIX XUMHYCCKUX PCAKIUAX. IlousTue o
TOMOT'CHHBIX M I'CTCPOrCHHBIX PCAKIUAX. IlonsTHEe 0 XUMHUYECKOM PaBHOBCCHUU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOH p€akKiiuk W II0JIOKCHUC

XUMHYCCKOTI'O paBHOBECHUA

1.5

1.6

1.7

2.1

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIfI OamaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM peaKru. CocraBneHue ypaBHeHI/Iﬁ
OKHCIIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKm/Iﬁ C HCHOJIB30BAHUEM MCETOJa

QJICKTPOHHOI'O OanaHca

Teopus 37E€KTPOIUTHUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Katunonsl, annonsl. MexaHus3m JUCCOIMAIIMN BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cpsa3u. Crenenb quccouuanui. CUIbHBIE U CIa0ble SJIEKTPOIHUTHI.
Peaknmm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoilicTBa KHCIOT,
OCHOBaHMN M COJIEM B CBETE€ TPEACTABICHHN 00 JJIEKTPOJUTUYECKON

AUCCOoMalu. KauectBeHHbIC pPCaKni Ha NOHBI. Ilonsatue o THuapOJInN3C cojieit

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJIEHHE C MOJENSMU KPHUCTaJUINYECKUX
PEIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HEeMeTauloB (rpadura u
asiMasa), CJIO’KHBIX BEIIECTB (XJOpuAa HATpHUs); HCCIEAOBAHUE 3aBUCHUMOCTH
CKOPOCTHM XHUMHUYECKOM peaknuuu OT BO3IACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  Ipolecca
JUCCOLMALMM  KUCIIOT, Iejaoded u  conedl  (BO3MOXKHO MCIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKH
MPOTeKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BBIICIECHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTQHOBUTENIBHBIX PEaKLuil (FOpeHHe, peakiy pas3jioKeHUs, COeIUHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIbIO KaUeCTBEHHBIX peaKlui

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamisl ¥ UX COeIUHEHUS

OOmiast  xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOCHHMS AaTOMOB,
XapaKkTepHble cTeneHu okuciaeHusd. CtpoeHue u (pu3ndeckue CBOMCTBa MPOCTHIX
BELIECTB — TrajoreHoB. XHUMHUYECKHE CBOMCTBA Ha IpPUMEpe XJIOpa
(B3aMMOZAEHUCTBUE C METaJUIaMH, HEMETaJlJlaMH, IIerao4aMu). XJIOPOBOAOPO.

ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. JleiictBue




2.2

XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M 4YeJoBeKa. BaxkHenmme XJIOpUIbl U UX

HaXOXICHUC B IIpUPOAC

OO6mas xapaktepuctuka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKucieHus. CTpoeHue u Gu3nIecKrue CBOKWCTBA
MPOCTBIX BEHIECTB — KHUCJIOPOAAa M CEphbl. AJUIOTPONHBIE MOAU(PHUKAIIUN
KHMCIIOpo/ia U cepbl. XUMHMUYECKHUe CcBoiicTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢dusznueckue M XUMHUYECKHe CBOMCTBAa. OKCHUIBI cepbl KaK MpeCTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (PU3UYECKHE U XMMHUYECKHUE CBOMCTBA
(obmuMe Kak mpeAcTaBUTENS Kiacca KHCIOT U crernuduueckue). XUMHUECKHUE
peakuuy, Jiexalue B OCHOBE MPOMBILIUIEHHOTO croco0a IMOIY4YeHUsI CEpHOU
kucioTel. [lpumenenue. Conu cepHOM KUCIOTHI, KaueCTBEHHAs peaklMs Ha
cynbgar-uoH. HaxoxneHnue cepel U €€ COCNMHECHUN B MPUPOJEC. XUMUYCCKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCTUHEHUSMU cepbl (KUCIOTHBIC JTOX[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €0 MPEI0TBpaICHUS

2.3

OOmast xapaktepucTuka 5yeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIIEHUSA. A30T, paclipoCTpaHEHHE B IPUPOAE,
¢u3nueckrue U XuMHUeckue cBoiictea. Kpyrosopor azora B npupojie. AMMHUAK,
ero ¢u3nMveckue M XMMUYECKHE CBOMCTBa, MojydeHue u npumeHenue. Conn
aMMOHU4, nux (i)I/ISI/I‘IeCKI/IC n XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC.
KauecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THas KUCIJIOTa, €€ IOJy4EHHE,
(bu3nvecKkue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MPeACTaBUTENs Kiacca
KUCIOT U cneuuduyeckue). Mcnoab3oBaHue HUTPATOB M COJIEH aMMOHHS B
KauecTBE MHUHEPAIbHBIX yN0oOpeHHil. XUMUYECKOe 3arps3HEHHE OKpYXKarollen
Cpelbl COETUHEHUAMM a30Ta (KUCIOTHBIE JOXAH, 3arpsA3HEHUE BO3AYXa, MOYBBI

1 BOJIOEMOB)
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®ocdop, amnorpornHsle Mogudukauu docdopa, puznIecKkue U XUMHUUYECKUE
ceorictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHe CBOWCTBa, mosyueHue. Vcnonb3zoBaHue ¢ochaToB B KayecTBe

MUHEPAIBHBIX YIOOpEeHHH

2.5

Obmias xapaktepuctuka syeMeHToB IVA-rpymnmbl. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEepoH, aJJIOTPOIIHBIE
MOIUGUKALMK, PAaCIpPOCTPAaHEHUE B MpHUPOJE, (U3NYECKHE M XHMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B mpupoae. OKcuasl yriaepona,
ux (uznyeckre M XUMHUYECKHE CBOICTBa, NEHCTBHE Ha JKUBBIE OPraHU3MBI,

MOJIYYCHHUC U ITPUMCHCHHC. OKOJIOTHYECKUE HpO6JICMI:I, CBsA3aHHBIC C OKCHAOM




yraepona(IV); rumore3a Trn00anbHOTO MOTEIUICHUS KIWMaTa; MapHUKOBBIM
3pdekT. YrompHas KucioTa M €€ Ccond, uX (QUIUYECKUE M XHUMUYECCKHE
CBOWCTBa, MOJy4YeHHE W mpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHAT-
noHbl. Vcnonp3oBaHne kapOOHATOB B OBITY, MEAWUIUHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3AMCTBE

2.6

2.7

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COECIMHEHUSX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTWIEeH, 3TaHoJ, TIJHULIEpPHH, YKCyCHas
kucnora). X coctaB u xumuueckoe crtpoeHue. IloHstue o OuoiIormyecku
BaXHBIX BEILECTBAX: XMpaX, OelKax, YriaeBoJaX — M HX POJIHU B IKU3HU
yeynoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX UM HEOPraHMYECKUX

COCTUHEHUN

Kpemuuii, ero ¢usnyeckue © XUMHUYECKHE CBOWCTBA, TWOJYYCHHUE U
npumenenue. CoenuHeHus KpemHusi B mpupojae. OOmue mnpeacTaBieHus 00
okcuzae kpemuus(IV) u kpemuueBoii kuciaore. CHIMKATBI, UX UCHOJIb30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITBHBIC MaTEPHAIIBI:
KepaMHuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. I[Ipobiemsbl Oe3omacHOTO

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HCBHOﬁ KHU3HU

2.8

XUMHUECKUH DKCIEPUMEHT: HM3y4YeHHE O0pa3IloB HEOPTaHWYECKHX BEIIECTB,
CBOWCTB COJISHOM KHCJIOTBI; IPOBE/IEHNE KaYeCTBEHHBIX pEeaKIMid Ha XJIOpU-
WOHBI W HaOIIOJICHHE MPHU3HAKOB WX TMPOTEKAHHS;, OIBITHL, OTPAKAIOIINE
¢u3nyeckre 1 XMMUYECKHe CBOMCTBA IaJIOTEHOB U UX COEIUHEHUH (BO3MOYXKHO
WCTIOJIb30BaHNE BHJICOMATEPUAIIOB); O3HAKOMIICHHE C OOpaslaMH XJIOPHUIOB
(raJloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOXHO HCITOJIB30BAaHWE BHUJEOMATEPUATIOB); HAOMIOIEHHE TIpoliecca
oOyIJIMBaHUs caxapa MOoJ ACUCTBHEM KOHLIEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3yueHHe XMMUYECKHX CBOMCTB pa30aBIIEHHOW CEPHOM KHCIIOTHI, MPOBEICHHE
KauecTBEHHOW peakuuu Ha cyab(ar-uoH | HaONIoJeHHe NpHu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), O0pa3lamu
a30THBIX U PochOpHBIX yI0OpEeHUH; MmonydyeHne, cooupanue, pacrno3HaBaHle U
M3yYeHHE CBOWCTB aMMHaKa;, IMPOBEJACHHWE KAYEeCTBCHHBIX pPEaKIWid Ha HWOH
aMMOHMSI W (ocdar-uoH UM UyYEHHE TPUZHAKOB UX MPOTEKAHU,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOW KHCJIOTHI C MEIbIO (BO3MOXKHO
UCTOJIb30BAHNE BHUIEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAITHYECKUX
peméTok anmasza, rpadura, (QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM




IIPOTHBOra3a; IOJIY4YEeHUE, COOMpaHMe, PAClO3HABAaHME M H3Y4YCHUE CBOMCTB
YIJIEKUCIIOrO Ta3a; IpPOBEJEHHE KadeCTBEHHBIX peakluil Ha KapOoHaT- U
CWJIMKAaT-UOHbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKIUEH CHUIMKATHOM NPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTaIbHbIX

3a71a4 110 TeMe «BakKHeHUIIe HEMETAUIBI U UX COEAUHEHUS))

Mertamisl ¥ uxX COCIUHCHUA

3.1

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamdeckoid cucreme XuMHueckux odnemeHtoB J[.U.
MenneneeBa u ctpoenus aroMoB. CTpoeHHEe METAIIOB. MeTalinyecKkas CBs3b U
METAUIMYECKass KpPUCTAIMYECKass peleTka. DJIEKTPOXUMHUUYECKUUA  psia

HaIlpsHKEHNUH METaJUIOB

3.2
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duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0ImuMe crocoObl MOITy4eHUs
MeTauioB. [ToHATHE O KOPPO3MM METAIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHHUE B

6BITy U IIPOMBIINIJICHHOCTH

[[lenounsle MeTayuibl: nonoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaXOXJIECHHUE B IPUPOJE.
duznyeckre 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIIbI U
TUAPOKCUABI HaTpus M Kanusd. [IpuMeHeHHMe INENOYHBIX METAUIOB U HX

COE€IUHEHUN

34

IIlemouyHo3eMeNbHBICE  METAJJIbl MarHuidi W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3neMeHToB JI.1. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJeHue B mnpupoge. PU3NYECKUe U XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kanplus. BaxHeimve coelvHeHUs Kalblus (OKCUMA, THUIPOKCHUI,

conu). KEcTKoCTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmoMUHMIL: TIONOXKEeHUE B llepuomuyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aroMa; HaxOXAeHUE B mpupoae. Dusndeckue u
XUMHYECKHE CBOMCTBA aFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M THUIPOKCHIA

AJTFOMHUHHA

Kenezo: nonoxenue B [lepuoandeckoil cucreme XuMudeckux 3neMenToB 1. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXIECHHE B mpupoje. Pu3Myeckue u
XUMHYECKHE CBOHCTBa kene3za. OKcuawl, THAPOKCUAbl U comu sxene3a(ll) u

xene3a(lll), ux cocras, CBONCTBA U MOTYyYCHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMIJIEHHE C 00pa3liaMy METaJUIOB U CILJIaBOB,

X (U3NYECKUMHU CBOMCTBAMH; H3YyUEHHE pE3YJIbTaTOB KOPPO3UU METAJIOB




(BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL  OKCHJAa KalblUsi W HaTpus C BOAOHM  (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHUANIOB); HMCCIIEIOBAHUE CBOWCTB MKECTKOW BOJBI;
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJIEOMATEPHUAIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKIMi HAa MOHBI
(Maramsi, Kanblus, amroMuHus, nuHkKa, skeneza(ll) m sxemesa(Ill), memu(I);
HaOJII0/ICHNE U OMKMCAHWE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblug ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMATEPHAJIOB);
uccienoBaHie aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS U THIPOKCHIA
LIMHKA; PEIIeHNE IKCIIEPUMEHTAIbHBIX 3aJa4 10 TeMe «BaxxHelme MeTauibl U

nX COCANMHCHMUA

XHMHMS M OKpYXkarolas cpeaa

4.1

4.2

HoBble maTepuanesl u TexHosnoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesioBeKa. XUMHUS U 370poBbe. bezomacHoe Mcnoib30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas momMois NMpu XUMHYECKHX OXKOTax M

OTpAaBJICHUAX

OCHOBBI ~ JKOJIOTMYECKON  TpaMOTHOCTH.  XHMHYECKOE  3arps3HEHue
okpyxatomen cpeasl [1IK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHblE HMCTOYHUKH YTIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HedTh),

MPOAYKTHI UX MEpepabOTKH, UX POJIb B OBITY M IIPOMBIIINIEHHOCTH

4.3

XUMUYECKUU OKCIICPUMCHT: U3YUYCHUC 06pasu013 MaTCepHraIoB (CTCKJ’IO, CIIJIaBbI

METaJJIOB, MOJIMMEPHBIE MaTepHaJIbl)



IPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 00111ero oopa3zoBanus Ha ocHoBe ®PI'OC

1

IIpencrasnenue:

1.1

O I[I03HABa€MOCTHU SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HpPaKTHYECKON
JeSTEIbHOCTH 4EeJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOIIECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHUEC HCIIOJIBb30BATh MOACIHN JUIA

0OBSICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3AHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHIKCHHSX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYYAIOMIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON AeSITENEHOCTH
U CceNaTh OCO3HAHHBIM BBIOOP XMMMM Kak MpPO(QUIBHOrO NpeaMeTra

MU MIEPEX0/I€ HAa YPOBEHb CPEHETO 00Iero 00pa3oBaHus

Bnanenne cucreMod XHMHUYECKHX 3HAHMH H YMCHHUC IMPUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEUIINE XUMUYECKHE TOHATUSI: XUMHUYSCKUUN OJICMEHT, aToM,
MOJIEKYJia, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIIpHasa
Macchl, KOJWYECTBO BEIECTBA, MOJIb, MOJIIpPHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUYECKas
peaKmus, peaKIuu COCTUHCHHUS, PEAKIMH Pa3JIOKCHHS, PEaKIuu
3aMeIeHUs, peaklMu OOMEHa, TEIUIOBON 3(PQeKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEaKIUH, PACTBOP, MAccoBas OIS XHUMHUYECKOTO
AIIEMEHTa B COEAMHEHUH, MacCOBas JIOJISl U MPOLEHTHAs: KOHIEHTpAIUs

BCHICCTBA B paCTBOPC, AAPO aToMa, 3JI€KTp0HHI:II71 clIoM aToMa, aTOMHas




opburtanb, paauyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUECKasl CBSI3b, SJIEKTPOOTPULIATETIHLHOCTD, MOJISIPHASL U HETIOJIApHAsT
KOBaJICHTHAast  CBs3b, HMOHHAs  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTa/NIM4ecKass pemérka (aToMHasi, MOHHAs, MeTaJUIMyecKas,
MOJIEKYJISIpHAs), MUOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUMd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTENIb, OKHCICHHE U  BOCCTAHOBIEHHE, DIJIEKTPOJIU3,
XUMHUYECKOE paBHOBECHE, OOpaTHMMbIC ¥ HEOOpaTHMBIC pEaKIu,
CKOpOCTh XUMHYECKOW peakiuu, karamuzarop, IIJK, xopposus

METAJIJIOB, CILIABBI

22

OCHOBOIIOJIararomue 3aKOHbI XHMHUH: 3aKOH COXPAaHCHUS MACCHI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

23

3.1

3.2

TEOpUM  XHUMMHHU: aTOMHO-MOJIEKYJIIDHAss ~ TeOopus, TEOpUs

BHGKTPOHHTHQGCKOIZ AUcconmranumn
Bnanenne ocHOBaMHM XMMHYECKOM rpaMOTHOCTH, BKJIIOYAIOIICH:

YMEHHE MPaBHIIbHO UCTIOIH30BATh N3yUCHHBIE BEIIECTBA H MAaTEPHAIIBI
(B TOM 4HCIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBHI,
IPOAYKTHl TEpepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yriasi, mpupoAHOro rasza, He()TH) B OBITY, CEbCKOM XO3iHCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OEIKOB, YIJIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; YMEHHE ITPOrHO3UPOBATh BIMSHUE BEILECTB
¥ XUMHYECKHX IPOIIECCOB Ha OPTaHM3M YEIOBEKa U OKPYXKAIOUIYIO
HNPUPOJHYIO Cpey

YMEHUE HMHTErpUpOBaTh XMMUYECKHE 3HAHHS CO 3HAHUSAMH JPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OmbITa paboThl C Pa3IMYHBIMU MCTOYHHKAMHM WMH(OpMaLuu
N0 XUMHMM (Hay4yHas W HAy4YHO-TIONMYJSIpHAs JIMTEparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTUBHO OILIEHHBAaTh WHGOPMAIMIO O BEIIECTBAX, HX
NpEBpallCHUSIX W NPAKTUYECKOM  NPUMEHEHUM U YMEHHUE

HUCIIOJb30BaTh €€ AJs PEIICHUA y‘le6HO-H03HaBaTCJ'II>HBIX 3aJa4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHHHOTO arfrmnapara M CHMBOJIMYECKOI'O

A3bIKa XMMUH JUISI COCTaBJeHUs (HOpMYT HEOPTraHWYECKHX BEILECTB,




YpaBHEHUM  XUMHYECKHUX  PEAKIMd; OCHOBAMHM  XMMHUYECKOU
HomeHkatypbl (IUPAC u TpuBHanbHOI)
YMmeHue oOBSCHATH CBSA3b MOJIOKEHUs 3eMeHTa B [lepuoguueckoit

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA aATOMOB

5 XHMUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIEKTPOHOB), PACIPEEICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX NEPHOIOB, KA U KaJbIUS
[IpencraBienue 0  MNEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB (paJnyC atoMa, 3JEKTPOOTPUIIATEIHHOCTH),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJICMEHTOB B
[lepuoauueckoit cucremMe (B MaJbIX MEpPUOAAX U TJIABHBIX
MOJArPYMIax) 1 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMeHue KiraccupuIupoBaTh:

7.1 XUMHYECKHUE DJIEMCHTHI

7.2 HEOpraHUYECKUE BEIIeCTBa

7.3 XUMUYECKHUE PEaKIINN

8 YMeHue ornpenensTh:

g1 BAJICHTHOCTh U CTETNEHb OKHCIICHUS] XUMHUYECKHUX DJIEMEHTOB, 3apsl

' HOHAa

g2 BHUJI XHMHMYECKOM CBA3M U THUIN KPUCTAJUIMYECKOW CTPYKTYphl B

. COCTUHCHHIX

8.3 XapakTep cpeibl B BOJHBIX PAaCTBOpax BEIIECTB (KUCIOT, OCHOBAHUIA)

8.4 OKHCIHUTEIb U BOCCTAHOBUTEIH

9 YMeHue xapakTepu3oBarh (pU3NUecKre U XUMHUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,

9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpuUi, Kalud, MarHui,
KaJIbIIMH, aTFOMHHHH, JKEJIe30)
CJIOKHBIX BEILECTB, B TOM YHCJI€ HX BOJHBIX pPacTBOPOB (BoAa,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJIOPOA, OKCHIBI M THIPOKCHIBI

92 metaimoB [-IIA rpymnm, amromunus, menu (II), nunka, xemneza (II u

‘ III), oxcunpr yraepona (I u IV), kpemuns (IV), azora u pochopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, azoTucras, a3oTHasd,
dbocdopHas, yrojbpHasi, KpeMHHEBasK KHCJIOTA U UX COJIH)

9.3 IIPOTHO3MPOBaTh M  XapaKTepu30BaThb CBOICTBAa  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUSA, IMPUMCHCHHUC BCHICCTB B
3aBUCUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTBH ITPOTCKAHUSA XUMHUYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHEe COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIC YPAaBHEHUs pEaKLUi, B

10
TOM YHUCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIAcCOB
' (rpymm) HEOpraHU4YECKUX BELIECTB
10.4 MOJATBEPKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHue BBIYUCIATh (POBOIUTE PACUYETHI):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSAMHEHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ira30B
114 [0 YpaBHEHUSM XHMHUYECKUX PEaKUUd M HaXOJIUTh KOJIUYECTBO
' BEIIIECTBA, 00BbEM U MAaCCy PEareHTOB WU MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAay4YHOro TO3HaHus  (HaAOIIO/ACHHE,
121 U3MEepEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) NIPH U3yYEHUH BEIIECTB U
' XUMUYECKUX SIBIEHUH; yMEHHEe chopMynupoBarth mpoliaemMy U
MPEAJIOKUTh YTU €€ PEIICHUS
122 Oe3omacHOil pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0H ¥ J1aOOpaTOPHBIM 000PYIOBAHHEM
MpaBUIaMu O€301MaCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEeMbIMU
B TMOBCEHEBHOM JKU3HH, TPAaBUIAMH MTOBEICHUS B LENSIX cOepeKeHuUs
123 3JI0pOBbSl U OKPYXKAIOWIEW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI Ha >KHUBBIE OPTraHU3MBI OMPEACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS] W TPEIOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA
3 Hanuuue mpakTHuecKUX HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS
CJHEAYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
131 W3YYCHHE U OMHUCcaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

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




WUTIOCTPUPYIOIIME TPU3HAKU [TPOTEKAHNS XUMHUECKUX pEeaKLui

13.2

U3y4eHHe CIIOCO00B pasJieIeH st cMecel

13.3

NOJYy4YeHHUE KHUCIOPOAAa M M3Y4EHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYyYEHHME YIJIEKHCIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; IMOJIYUCHUC aMMHaAKa U U3YUYCHUC €TI0 CBOICTB

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJel

pacTBOPEHHOIO BeLIeCTBa

MpPUMEHEHUE WHNKATOPOB (;1akmyca, METHJIOpaHKa u
¢denondranenna) i OnpeneNeHUs] XapakTepa cpenbl B pacTBOpax

KHCJIOT U menoqeﬁ

HCCIICIOBAaHNEC ¢ OIMCAaHHE CBOMCTB HCOPraHn4CCKux BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC BSaHMOHeﬁCTBHH KHCJIOT C MCTaJlllaMu,
OKCHJaMH MCETaJlJIOB, PaCTBOPpUMbBIMHA )51 HCPACTBOPUMBIMHU
OCHOBAaHUAMH, COJIMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OJHOro McCETajlyla JpyruMm HM3  pacCTBOpa COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THAPOKCUAOB AJIFOMUHUA U

OUHKa

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNYCCKUX COGHHHCHHﬁ)); ((QHGKTpOHI/ITI/I‘leCKaSI
JUCCOLIM AL, «BakHelmue HEMETaIbI U HUX COCOAUHCHUA,

«Baxkneie MeTalibl M UX COSANHECHUS»

XUMHUYECKHE  DKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS peakIuii MOHHOTO OOMeHa; KaueCTBEHHBIC PEaKIUU Ha
MPHUCYTCTBYIONIME B BOJHBIX PACTBOPAX HOHBI: XJIOpUI-, OpOMHI-,
wonua-, cynbdar-, d¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaiabIlHs, aTFOMHHHUSI,

xenesa (2+) u xenes3a (3+), menu (2+), nuHKA

14

VYmMmenue:

14.1

NpEACTAaBIATL PE3YJIIbTATBI SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"paCbI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITMPUYCCKUE

3aKOHOMEPHOCTH

14.2

YCTaHABIIMBAThH CBSI3U MEXJIY PeabHO HAOIIOJAeMBIMU XUMHUYECKUMHU
SBJICHUSIMU U TPOIIECCAMHU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMUPE,

OOBSICHATh IPUYMHBI MHOTOOOpa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHU A

UYucreie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

1.3

ATOoMBI U MOJICKYJIBI. Xumudeckue daeMEHTHl. CHMBOIBI  XUMHYECKUX
JJICMCHTOB. HpOCTbIC X CJIO0XXHBIC BEIICCTBA.
XuMuueckas (bopMyna. BajleHTHOCTE aTOMOB XMMHYECKHUX 3JIeMeHTOB. CTeneHb

OKHCIICHHUA

1.4

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

B COCIMHCHUU

1.5

1.6

KomuuectBo BemectBa. Mosb. Mousipaas Macca. MounspHbiii 00b€M Ta30B.
B3auMocBA3b KOIMYECTBA, MACCHI M YHCIIa CTPYKTYPHBIX €IMHHUIL BEILIECTBA
®u3nuecKkue U XMMUYECKUE SIBIICHUA. XUMUYECKasl peakuus U e€ NMpU3HAKHU.
3aKOH COXpaHEHUs1 MAaCChl BEHIECTB. XUMUYECKUE YPABHEHUS

[lepnonnueckuit 3akoH u llepuoguyeckas cucreMa XUMUYECKHX 3JIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. lleproanyeckas cucreMa XMMUYECKHUX 3J1eMeHTOB J[.11.
Menneneesa. Ilepuoast u rpymnmnsl. OU3HYECKUN CMBICI MOPSALKOBOIO HOMEPA,

HOMCPOB II€pUOJa U I'PYIIIbI 3JICMCHTA

2.2

Crpoenune aromoB. CoctaB atoMHbIX suep. M3oronel. DnextpoHsl. CTpoeHHe
DIIEKTPOHHBIX  000JI04eK aToMOB TMepBbIX 20 XUMHUYECKUX DIIEMEHTOB

ITepuoanueckoit cucremsl [I.1. Menneneena

2.3

3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYECKHX DJICMCHTOB NIEPBBIX TpéX
NnepruoaoB, KaJlkud, KaJIbIUA (pa;u/lyca ATOMOB, 3JICKTPOOTPULATCIBHOCTH,
MCTAINIMYECCKUX W  HEMCTAIIMYCCKUX CBOP'ICTB) n ux COG)II/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJJOXXCHHEM DJJICMCHTOB B Hepno,unqecxoﬁ CUCTEME H

CTPOCHUEM UX aTOMOB

Crpoenue BelecTBa

3.1

Xumuueckass cBs3b. KoBaneHTHass (moOJsipHass W HENOJSIpHAsl)  CBS3b.
ONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  loHHas  CBs3b.

Meranauueckas cBSI3b




3.2

Tunel KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, METaInyecKas),
3aBHCHMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKH M BUAA

XAMHUYECKOU CBA3U

4.1

4.2

Baxuelimme npeacTaBUTENM HEOPraHMYECKHMX BeulecTB. Hemeraiwibl v ux

COCAMHCHUS. MeTtamisl 1 uxX COCAUHECHUA

Knaccugukaiuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOoTepHBIC) u
HecoseoOpa3yromye; OCHOBaHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KUCIOpOJCOAEpKaMe ©  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBaA IIPOCTBIX  BCHICCTB-HEMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KACIOPO/a, Cepbl, a30Ta, hochopa, yriepoa, KpeMHUsI

4.3

4.4

du3nyeckrie W XUMHYSCKHE CBOMCTBaA IMPOCTBIX BCHICCTB-MCTAJJIOB: JIUTHUA,
HaTpu:A, Kajiud, Marovusd U KaJlbOWsdA, aJIOMHUHUA, JKCIIC3a. SHCKTPOXI/IMI/I‘-ICCKI/H\/JI

paa HaHpH)KeHI/Iﬁ MCTalJI0OB

dusznyeckue U XUMHUUYECKHE CBOMCTBA BOJOPOJHBIX CO€IMHEHUI HEMETAIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

duznyeckue U XUMHYECKHE CBOICTBa OKcHI0B HemeramioB: cepol (IV, VI),
azota(ll, IV, V), docdopa(Ill, V), yraepona(ll, IV), kpemuusa(IV). [Honyuenue

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

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

XUMHUECKUE CBOMCTBa OCHOBaHUHM M aM(OTEpHBIX TMIPOKCHIOB (Ha mpuUMepe
TUAPOKCUIOB  alIOMUHUS, Kene3za, UuHKa). [lomyuenue ocHoBaHui U
aM(OTEPHBIX THIAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJIOPOJHON, CEPOBOJIOPOIHOM,
CEpHUCTOM, CepHOU, a30THOU, (ochopHOU, KpeMHUEBOH, yrompbHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOW M Aa30THOM KHCIIOT.
[lonyuenune kucnor

OO6ume xuMuyeckre cBoiicTBa cpeHux coneil. [lomyuenue comneit

4.10

[Momydenue, coOupaHue, paclo3HaBaHWE BOAOPOJA, KHUCIOPOAA, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B JIabopaTopuu

4.11

[Tomyyenue amMMmmaka, CepHON W a30THOW KHCJIOT B MPOMBIIIIEHHOCTH. OO01ne

CHOCOOBI OJTYYSHUS METAJUIOB




4.12

I'enernueckas cBI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCHI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4eCKUX peakuuid MO pa3IMyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B pPEAaKLMU BELIECTB, IO TemIoBoMy 3¢¢ekrty, 1o

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUUECKUX DJIEMECHTOB

5.2

5.3

54

5.5

TennoBoil 3¢ heKT XMMUYECKON peakIuy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-
Y DHIOTEPMUYECKUE peakluu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTEIIBHOBOCCTAHOBUTEINIBHBIE peakiMU. OKHUCIUTENN U BOCCTAaHOBUTEIU.
[Ipoueccel  OkuMcleHUSS W BOCCTAHOBJIEHMS.  OJIEKTPOHHBIM  OajlaHC
OKHUCJIUTEIIbHOBOCCTAHOBUTEIbHON PEAKIIUN

Teopus anexTponutTuyeckoi auccoruanuy. KaTuoHbl, aHUOHBI. DIEKTPOIUTHI U
HE3JIeKTPOIuThl. CHIIbHBIE U ci1a0ble 3JeKTPOauThl. CTeneHb AUCCouuau

Peakuuu moHHOTO obMeHa. YcaoBHs IMPOTCKAaHUA peaKuHﬁ HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYXKarolas cpena

6.1

BemectBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4YelOBeKa. be3omacHoe
UCTOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBaﬂ NmoMoup IMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYKAIIIeH cpenbl  (KUCIOTHBIE  JOXKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpeJOTBpALLCHHS
[TpenenbHast nomyctumas koHueHtpanus BemecTB (IIJIK). Ponp xumuu B
pELICHUH HKOJOIMYECKMX MpoOieM. YcCuieHHe MapHUKOBOro »ddekra,

pa3pylieHue 030HOBOTO CJIOSI

6.3

6.4

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COCJUHEHUH B
ObITYy, MeIWLIMHE, TMPOMBIIIEHHOCTH M CeJIbCKOM Xo3siicTBe. [IpumeneHue
METaJUIOB M CIUIAaBOB (CTallb, YYT'YH, IIOPAIOMHUHMNA, OpoH3a) B OBITY U
MIPOMBIIIIEHHOCTH UX coeAuHeHul. [oHsTHe 0 KOppOo3uK METalJIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3HHU

[IpupogHble UCTOUYHUKH YIJIEBOAOPOAOB (Yrojib, NPUPOIHBIA Tra3, HedTh),

MIPOJIYKTHI MX TepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

6.5

[lepBoHauanbHbIC MOHATHSA 00 OPraHWYECKHX BEIIECTBAX KaK O COCAMHEHUSX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUIICH, STAHOJI, NNIMIEPUH, YKCYCHasl KUCIIOTA).
[TonsTHE O OMOJOTMYECKN BaKHBIX BEILECTBAX: KUPAX, O€IKaX, YrieBoaax — U UX

PO B )KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o popmyrnaM XUMUYIECKIX COCTUHEHUI
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 0 XUMUYECKUM YPaBHCHUSM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumusi: 8- kiacc: 0a30Bbli YPOBEHb: YUCOHUK; S-€ U3aHUE,
nepepadborannoe ['abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» Xumus: 9-i knacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-€ U3aHUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon U.I'., Cnaakos C.A.

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Xumusi. 8 knacce. ba3zoBelil ypoBeHsb. [IpoBepoUHbIE 1 KOHTPOJIBHBIE
pabotel/I"abpuensa O.C., JIsicoBa I'.I'. UsmarensctBo "IIpocBenienue"”, 2025
Xumus. 9 knacce. ba3zoBblil ypoBeHb. [IpoBepouHble 1 KOHTPOJIBHBIE
pabotel/I"abpuensa O.C., JIsicoBa I'.I'. UsmarensctBO "IIpocBenienue"”, 2025
Xumus8-9 knaccel. ba3oBelil ypoBeHb. MeToanueCcKre peKOMEHAAIUN K
yueOHukam ["abpuensna O.C, Octpoymona WN.T, .. U3narenscTBO

"[Ipoceemenne", 2023

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
Enunas xomexiuys nuudpoBbeiX 00pa3zoBaTelbHbIX pecypcoB http://school-

collection.edu.ru



bubnuoteka [{OK https://xn--h1aafgkbnx.xn--p1lai/

» OenepaibHBIN HEHTP UHPOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB
(@I OP) http://fcior.edu.ru

* Poccuiickuii o0meoOpaszoBarenbHbIil mopTan http://experiment.edu.ru
* Bupryansnas Xumuueckas lIkona http://him-school.ru

* OTkpbIThIN KOJUTeK: Xumus http://college.ru/himiya/

* Perry OI'D https://chem-oge.sdamgia.ru/

* DJNEeKTpOHHBIE pecypcbl o xumuu http://metodist.1bz.ru/iumk/chemistry/e-
r.php

OOpasoBatenbHas oHnaH-argopma "Yuu.py" uchi.ru

[udposoit odpazoBaTenbHbINA pecypce 1 mkoa AKmace

yaklass.ru
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