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MNOACHUTEJIBHASA 3AIINCKA

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

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHHe,
MpeAyCMaTPUBAET pPACIpPENECICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHH, OMNPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXHOCTH IMpeaMmeTa Ui
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBAaHUN K
pe3yabTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATETLHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MaTePHAIBHOM E€IUHCTBE MHPA, BAKHYIO
pOJIb UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEH  JJI1  CaMOpa3BUTUSI U
dbopMHpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el 1 QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4uyeOHOM  JIesITEIbHOCTH,
DKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEICKUX YMEHHUM, HEOOXOJMMBIX KakK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsIa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYarOLUXCsl;



CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaYYHBIM 3HAaHHSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECIEYMBAIOTCS CHEIU(pUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl MMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETHUUECKUX MPEIACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOW CBA3U;

— TpelncTaBleHUH 00 BIEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE HMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPYyroMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyUYCHHS
M3y4aeMbIX BEIIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJICTABJICHNUS] O XUMUUYECKONU COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX aromuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



OpUOOIIEHUH K HaydHbIM METOJaM T[O3HAHMS TPU HU3YYCHUHU BELIECTB U
XUMHUYECKUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
JESITEIIbHOCTH, OCBOCHHH TIPaBHJ O€30MacHOTO OOpalleHHus C BEIIeCTBAMH B
TIOBCETHEBHOM JKM3HH.

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

— (GOpMHUPOBaHHE WHTEIUICKTyaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITECIIBHOMY MPHHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KHU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAayYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMHU;

— o0ecredyeHue yCaoBUid, CITIOCOOCTBYIONMIUX MTPUOOPETEHHUIO 00YyYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SBIICHUS
OKpY’KaOIlIero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMHH, TPUMEHATh MX MpPH pPEIIeHUH NpoOJeM B TMOBCETHEBHOW XHU3HU MU
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBaHue y oOOyyarolmuxcs T'yMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOTHOMN Cpeabl;

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

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 170 gacos: B 8 kimacce — 102 gaca (3
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemectBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTHocuTeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHast macca. B3auMocCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKUE SBJICHUS. XUMHUECKasd PEeakus U €€ MPU3HaAKH.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMHUYeckHe ypaBHeHuUs. Kiaccudukarms
XUMHUUYECKUX peaklui (COCTMHEHMUS, Pa3JI0KEHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3nUecKuXx CBOMCTB O00pa3loOB HEOPraHMYECKHX BELIECTB, HAOJIOJEHUE
¢usnueckux (MJaBJI€HUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOMI0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHMUSI XUMHUYECKHX peaKIMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4EHHE CIOCOOOB pa3JelieHHs CMeceil: C MOMOIbI0 MarHuTa, (UIbTPOBaHHE,
BBITIApUBAHUE, AUCTHLISAIUA, XpoMaTorpadusi, MPOBEACHNE OYNCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  pEe3yJbTaTOB  IPOBENCHMSI  OMbITA,
WUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(IIapoCTEepPHKHEBBIX ).

Bakueiue npeacTaBUTeIM HEOPraHNYECKHX BEIEeCTB

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kucnopon — 3neMeHT W mpoctoe
BelecTBo. Haxoknenue kucimopopa B mpupoe, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpuMM H MPOMBINIIEHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOI0 3 eKTa, pazpylieHue 030HOBOTO CIOSI.

Bopopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKUE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBI
HacepileHHble ¥ HEHACHIIMIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4deloBeKka. KpyroBopoT Bojbl B IPUPO/IE.
3arps3HeHre NpUpPOIHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM@OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [loryueHue okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KUCIOT. Psan aktuBHocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnueckas CBSI3b MEXY KJIaCCaMU HEOPTAHUYECKUX COETUHEHU.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEIECICHUE COAECPKaHUsI KUCIOpOAa B BO3AYyX€, MOJyYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCIOpOJa, HAOI0JICHUE
B3aUMOJCHUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHus (MmoXkapa), O3HAKOMJIEHHE C oOpas3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACNO3HABAHME W W3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHUE BHEOMATEpPHAJIOB),



UCCJIeIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIIECTB PA3IUYHBIX KIJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METajla JPYTHMM K3 PacTBOpa COJM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIaCCU(PUKAIIMM XUMUUYECKUX 3JeMeHTOB. lloHsitHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[Tepuonnueckuit 3akoH. [leproanueckas cucTteMa XMMAYECKUAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas U JJIMHHONEpUOAHAs  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEpUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonsl. Dnektponsl. CtpoeHune
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA I10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUsl paJnyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumudeckas CBsa3b. KoBajieHTHast (ToJisspHass W HEMOJISIPHAs) CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHus U BOCCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiu pa3aoKeHusl, COCAUHEHUS).

Mescnpeomemnmnuie ceasu



Peanuzanust MeXOpeAMETHBIX CBSI3€H MpH W3YyYEHHM XMMHHM B 8 Kjacce
OCYILECTBIISIETCS YE€pPe3 HCIOJIb30BaHUE KaK OOIIHUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUI 3apsi/i, BEMIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJTAaHEThI, 3BE3/1bI, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHU4YecKasi peaKkius

[lepnognueckuit 3axoH. Ilepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB IMEPBBIX TPEX TNEPUOAOB, Kalus, Kaldblusi H HX
COCMHEHUN B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THIA KPUCTAJUIMUYECKOW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukanmys XuMAYECKUX PEakInii Mo pa3InyHbIM MpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIraoBomMy 3ddekrty, 1o
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XUMHUYecKOW peakuuu. [loHsTHE 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTrne 0 xXumMuyeckoM paBHoBecuU. DakTOPBI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIUU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHOM  pPEaKLUU. CocraBiieHue YpaBHEHHI



OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIHUA C  HUCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMAIIMHU. DIAEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHBIE M COKpalléHHbIE HOHHBIE YypaBHEHUs peakiuid. CBoOIICTBa KHUCIOT,
OCHOBAaHMM U coJell B CBeTe TMpEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakini Ha MOHBL. [[OHSITHE O TMApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTATMYECKUX PEHIETOK HEOPTaHUYECKUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMMALMUA KHCIOT, WLIEI0YEed U  COJIEH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MaTE€pUaNIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKIUN
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEakiMid Ha HOHBI, pelIeHue
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4YaMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHHE, MpuMeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMEe XJIOpPUIbl U UX
Hax0JICHUE B MIPUPOJIE.

Ob6mas xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOIU(BUKAIIIN KUCIOPOIa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTAaBUTENIN KUCIOTHBIX OKCHUJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W chenuuyeckne). XHUMHUYECKHE PEaKIlnu,
JeXalue B OCHOBE IPOMBIIIJIEHHOTO CHOCOo0a TMOJYYEHUsS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI PEAKLMS Ha



cyiabdpaT-uoH. Haxoxnenue ceppl U €€ COCAMHEHHM B MpPUPOJE. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapaktepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XAapaKTEPHBIE CTENIEHU OKUCIICHHS. A30T, pacHpOCTPAaHEHHUE B IPUPOJE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nYecKue 1 XUMUYECKHAE CBOMCTBA, MOJydyeHrne u nmpuMeHerne. Com aMMOHWS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoyiydeHue, (PU3UYECKue U XUMHUYECKHe
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  ClenudpuyecKue).
Hcnonb30BaHWe HUTPATOB U COJIEH aMMOHMSI B KAyeCTBE MMHEPAIbHBIX
yI00peHnil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
aloTponHeie Moaudukamuu (ochopa, GU3MUECKHE U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, Pu3MdIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OOmas xapakrtepuctuka 3nemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAU(UKAIIMKA, PACTIPOCTPAHEHHE B TMpuUponae, (U3NYECKUE U XUMHUYECKHE
cBoicTBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha JKUBBIE OPTraHU3MBI,
MOJIyYCHUE U TMPUMEHEHHEe. DKOJOTUYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumoresa rino6albHOrO TOTEIJICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NIEeCKUe U XUMHYECKHE CBOMCTBA,
nojgyyeHue W npuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO34MCTBE.

[lepBoHaUabHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTHUJICH, 3TaHOJI, TJINLIEPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MHPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJii B JKHM3HM 4YeloBeKa. MarepualibHOE €IWHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

Kpemuuii, ero ¢usnueckue M XHUMHYECKUE CBOMCTBa, TOJyYEHUE W
npumeHenue. CoenuHeHHus KpemHHs B mpuponae. OOmme mpeacTtaBieHus 00
okcunie kpemausi (IV) u kpemuueBoi kucinore. CHIMKAThl, X UCIOJIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHelllne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl O€30MacHOTO WCIOIh30BaAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa3OB HEOPraHUUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3NUeCKHe M XUMHYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE C 00pas3laMu XJOPUAOB (TaJOrE€HUIOB), O3HAKOMJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE Tpoliecca OOYyIIMBaHUs caxapa o JEeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIE€HHOI CEPHOM KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOW PeaKIMK Ha Cybdar-
UMOH U HaOJIO[eHHE MpHU3HaKa €€ MPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX CcOeOTUHEHUH (BO3ZMOXKHO HCIOJIb30BAaHUE
BHUJICOMATEpUAIIOB), 00Opa3laMu a30THBIX U (POCHOPHBIX yIOOpEHUM, MOITyUCHHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHUEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIB30BAaHNE BUJIEOMATEPHUAIIOB), U3y4YEHUE MozeIen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MpOBEACHHE KaYECTBEHHBIX peakluil Ha KapOoHAaT U
CWIMKAT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUS, O3HAKOMJICHHE C
NPOAYKUMEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl U MX COCAUHEHUSA

OO1rast XapakTepUCTUKa XMMHUUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux diaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaiioB. Meraynueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKUH  pAl
HaMpsHKeHUN MeTawmoB. Ou3nyeckue U XMMUYECKUe CBOMCTBAa MeTaiuioB. OO0mue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[[{enounble MeTaJUIBL: MONOXKeHUE B lleproguueckoil cucreMe XMMUYECKUX
anemenToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUIBl HaTtpuss W Kanuda. [IpuMeHeHHWe IIEeNOYHBIX METAIOB W HX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoe. PU3NUeCKUe 1 XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxueilue coequHEeHHUs KalblUs (OKCHUI, THUIPOKCHUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMUYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToma, HaxOXJIeHUEe B mnpupoae. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCHIBI U conu xkenesa (11) u xenesa
(IIT), ux cocras, CBOMCTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BAaHHWE BHUACOMATEPHAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MTPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), mequ (1), HaGrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABHBIX 3a7ay 1Mo TeMe «BakHeimue
METAaJlJIbl U UX COCIMHCHUSI.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoib npu
XAMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouel cpeapl (MpeleibHasl IOoMmyCcTUMast
KOHIIEHTpalus BemiecT, nainee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

XumuuecKkuii IKCRepuMeHm:

u3ydeHue oOpasioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed MpU M3YyYEHUH XUMHH B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACNBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbINM (DaKkT, rUmoTe3a, 3aKoH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TOIbl, PaJHMOAaKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsiji, MPOBOJHUKHU,
MOJyTIPOBOJHUKY, AMDICKTPUKH, (POTODIIEMEHT, BEIIEeCTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PacCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpEeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
[10JIE3HBIE UCKOIIAeMbI€, TOIIIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XoAe OOydeHHs XHMHUU B €IUHCTBE Y4eOHOU u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN OOYHAOIINXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIHUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUM H
pacCIIMpPEHUE OIBITA ACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUSA:

LIEHHOCTHOTO OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popMainuei o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U 00ILIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax M MpPaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM W JAPYrHX  BHAAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoLlecCE€ OTOM Yy4yeOHOW NeATeTbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKU U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAHHS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMAeMBIX TPOIECCOB W SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMU



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CpPEICTBAMH HHGOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOCKTHOM M  HCCIIEIOBATEIIbCKOMN
JEeATEIIBHOCTH, K OCO3HAaHHOMY BBIOOPY HAaNpaBJICHHOCTH U YPOBHsI OOy4YCHHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 ’KU3HU, OCO3HAHHE TMOCJIEICTBUU U
HEIPUATUE BPETHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KYpEHHUS),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBui O€30MaCHOCTH TpU  OOpalleHud ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTHUYECKOMY U3yUYeHHUI0 TTpodeccuil U Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenrHon npodeccnoHaabHON IeSITSIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECcCHOHATBLHOM Cpejie;

6) PK0JIOTHYECKOro0 BOCIUTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJle, OCHOBE €€ CYIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOTrO U
O6e3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3nYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MacCHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYaIIUsIX,
YTPOKAIOMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU NU3YYCHUH XUMUHU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN NTPUPOIHON CPEIOU, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYphI, OCO3HAHHWS TJIOOAJIBLHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MYyTEeH WX PEIICHHS MOCPEICTBOM METOJIOB XUMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIIEHAYyYHbIE TOHATHS (3aKOH, Teopwus,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3THX NPEaAMETOB (OPMHUPOBATH MPEACTABICHUE O IEITOCTHOMN



HAyYHOW KapTHUHE MHPA, U YHUBEPCAIbHbIC yUeOHbIE eCTBUS (ITO3HABATEIIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIBbHBIX (PAKTOB U SIBJICHHM, BBIOMPATh OCHOBAHUS U
KpUTEpUM ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUYECKUE PACCYyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpOIECCEe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIeMEHTa), XUMHYecKas ¢Gopmylia U YpaBHEHHE
XUMHYECKON Peakly — MPH PEIICHUHM y4eOHO-TTO3HABATEIbHBIX 3aJ1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BaAThb CYIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISBJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JI1 (POPMHPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

IPUOOPETEHUE OIBbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3ynibTaT, popMmyaupoBaTh 000O0IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEPkKAHUS, CIPABOYHbIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSATh PA3IUYHbIE METOJbI U 3aIpPOChl MPHU MOUCKE U O0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 33/7a4 OMpeneIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHANM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juanora M (WJIM) OUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  HIPEIJIOKECHHS
OTHOCHUTEIBHO BBIIIOJHEHUS NPEJIOKEHHOMN 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
J1a60paTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUE€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH
NIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH TP PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, 0OMEH MHEHHMSIMH, «MO3TOBBI€ IITYPMbD», KOOPAMHALIUSA
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIbHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CAMOCTOSITEIbHO COCTaBJISATh WIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JCUCTBUWA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mactT «XUMHS», BHIBI
NEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAaHWSA, €ro HMHTEpIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIIHSIX.

K konIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHYECKUN JIJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBast 10J1s1 XMMUYECKOTO JIEMEHTA B COEAMHEHUN, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJIEHHS, XMMHUYECKasl peakiusi, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEaKIMU PAa3JI0KEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKIIUH, TEIIOBOU 3PPEKT peaKiuH,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHas OpOWUTallb, pPaaUyC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHASI M HEMOJISIpHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MaccoBas J0Ji BeEIlEeCTBa
(mporieHTHAsI KOHILIEHTpAIUsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJIC€HHS (HOpMYT
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIca Ilepunonnueckoro 3akonHa JI. WM. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B llepuoguueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaJpo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TOHSTHS «TrJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maieie u
OonbllIMe TEPUOAbl, COOTHOCUTH O0003HAUYEHMsSI, KOTOpPbIE HMEIOTCS B
tabmume «llepuogmueckass cucrema xummyeckmx osaementoB . .
MengeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee YuciIo dJISKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

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

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKkaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIui, €eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIECPUMEHT
(peanbHBIN U MBICIEHHBIN);

ClIe0OBaTh  NpaBWIaM  TOJIb30BAHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pY/IOBaHHMEM, a TaKKe TMpaBUjiaM OOpaIleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MaCcCOBOW JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIIOPAHXK U IPYTHUE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHSATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKasi PeaKlMsi, XUMUYECKasi CBS3b, TEIIOBOM 3PQeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBecHE, OOpaTHUMble U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIIHNH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
ATOTpONHs, aM(pOTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTb XHUMHWYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUSA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHII;

OMPENIENIATh BAJIGHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpeiBath cMmbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATH W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
pa3iuuath MOHATHUS «rJ1aBHas noarpynmna (A-rpynmna)» U «moOouyHast
noarpymnmna (b-rpynma)», maneie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefieieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npezenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, N0 TEMIOBOMY 3P dEKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME MU CHEHUPUUECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIOMIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHi;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJIPHYIO U MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEIIECTB (aMMHUaKa U YIIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOINIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonua-, kKapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMATH3aIlMI0, BBISBICHHE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3Y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBaHue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMus — BakHas 00J1acThb

11 ©CTECTBO3HAHUS U 7 ) bubnuorexa [{OK

' MPAKTUYECKOU IeSITEIbHOCTH https://m.edsoo.ru/7f41837¢c

YyeJIOBEKa

12 BemecTBa 1 xuMu4eckue 75 | bu6nunorexa LIOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 32

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 9 bubmuoreka [IOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. ITonstue o kuciorax 9 | bubnmnoreka [HOK

' U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 g | | bubmuoreka [IOK

' OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJ1aCChl 19 | | bubnuorexa [{OK

HCOPTaHUYCCKUX COeIUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 45

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

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue atoma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

10

12

22

102

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

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

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

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




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIUA
11 [ToBTOpEHME U yriyOJIeHHE 3HAHUH 5 | bubnmnoreka HOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
) peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHEL Tep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 brbmmorexa [TOK
’ PYmHSL ’ P https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' o PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTa/sIbI M HX COeTUHEHU S

. bubnuorexa [JOK
31 Obume caoiicTsa METAILIOB 4 hitps://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps:/m.cdsoo.ru/7f4 12636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnnorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Koau4vecTBo 4acoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
| [Ipeamer xumuu. Posib XMMUU B dKU3HU YEIOBEKA. | bubnunoreka LIOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 dusuyeckue CBOMCTBA BEIIECTB 1
bubmuoreka [IOK
3 [ToHsiTe 0 MeTO/IaX MO3HAHUS B XUMUU 1
https://m.edsoo.ru/ff0d227¢e
[Tpaktuueckas padota Ne 1 «IIpaBuiia paboThl B
4 71a00paTOpUH M MPHEMBI 0OpalIeHHs C JIa0OPaTOPHBIM 1 bubmmorexa [TOK
patop p partt paTop https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
5 Yucteie BemecTBa 1 cMecu. CriocoObl pa3aeneHus | bubmuorexa [IOK
cMmecei https://m.edsoo.ru/ff0d26ca
6 OnHOpPOHBIE U HEOJHOPOIHBIE CMECH 1
7 [Tpaktuyeckas padora Ne 2 «Pa3nenenue cmeceil (Ha | bubmmnoreka HOK
IpUMepe OYUCTKH ITOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bubmmoteka IIOK
8 ATOMBI U MOJIEKYJIbI 1
y https://m.edsoo.ru/ff0d2a6c¢
9 XHUMHYECKHUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) | but6mmorekxa [IOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmorekxa [IOK
10 IIpocThie U coXHBIE BElleCTBa 1
P Ul https://m.edsoo.ru/ff0d2a6¢
bu6 OK
11 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 nomorexa L

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB. Xumudaeckas

12 ¢dopmyna. BaneHTHOCTh aTOMOB XUMUYECKUX bubamorexa LOK
https://m.edsoo.ru/ff0d2eae
9JIEMEHTOB
13 XapakTepucTuKa KaueCTBEHHOTO U KOJIMYECTBEHHOTO
cocTaBa BellecTBa
14 Omnpenenenue BaJICHTHOCTH 110 (opMyJie
15 Cocranenue (Gopmys1 10 BaAJICHTHOCTH
16 OtHocuTenbpHas aToMHas macca. OTHOCUTENbHAS bubmmoreka [JOK
MOJIEKYJIsIpHAs Macca https://m.edsoo.ru/ff0d323¢c
17 MaccoBast 10J11 XUMHUYECKOI'0 2JIEMEHTA B bubnnorexa [JOK
COCIMHECHUH https://m.edsoo.ru/ff0d350c
18 Pemenue 3a1ay Ha onpe/esieHne MacCOBOM J10JIH
JJIEeMEHTa B BEIIECTBE
19 PemeHHe“ 3aJa4 Ha COCTaBJIeHUE (OPMYIT BEIIECTBA 110
MacCOBOH JI0JI€ JIeMEHTa
duznyeckne 1 XUMAYECKHe SBICHU. XUMUYecKas bubnuoreka [IOK
20 peakuus https://m.edsoo.ru/ff0d37fa
IIpu3Haky U ycaoBUs NMPOTEKAHU XUMUYECKUX bubmmnoreka HOK
21 peakuun https://m.edsoo.ru/ff0d3al6
” 3aKOH COXpaHEHMsI MAacChl BEIIECTB. XUMHUECKHE bubmmnoreka HOK
YpaBHEHUA https://m.edsoo.ru/ff0d3b88
23 VYrpakHeHUs1 B COCTaBICHUH peaKuil COeIMHEHMS
24 YrpaxkHeHus: B pacCTaHOBKE KOO(PPUITUEHTOB B
YpaBHEHUU
but6mmorekxa [IOK
25 KonunuecTtBo BemectBa. Moib. Momnsipaast Mmacca hitps://m.cdsoo.rw/f0d5230
26 Brruncnenus Koan4decTBa, MacChl BEIIECTBA MO but6mmoreka [IOK

YpPaBHEHUSM XUMHUYECKHX PEaKIUi

https://m.edsoo.ru/ff0d5708




YHpa}KHeHI/IH B pCIICHHUH 3a/la4 Ha OIIPEACICHUC

27 KOJIMYECTBA, MAacChl BEILIECTBA 110 YPABHEHUSIM
XUMHYECKHUX PEaKUi
)3 Knaccudukanus XuMHUECKUX peakuil (CoequHeHHUs, bubmmoreka [JOK
pasoKeHUs, 3aMeleHUs, 0OMEHA) https://m.edsoo.ru/ff0d3f34
79 M. B. JIoMOHOCOB — y4€HBII-3HUUKIIONEIUCT. Bbu6mmotexa [JOK
O0o01IeHre U CHCTeMaTU3alus 3HaHUH https://m.edsoo.ru/ff0d40c4
30 Pemenne KoMOMHUPOBAHHBIX 337249
31 [ToBTOpenue u 06061eHNe o Teme "Bemiectsa u
XUMHYECKUE peakiuu"
1 KonTtponpsHas padora Nel mo reme «Bemecta u bubnuoreka [IOK
XUMHUYECKHUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
13 Boznyx — cmech razos. Coctas Bo3ayxa. Kuciopon bubnnorexa [JOK
— 3JIEMEHT U MpocToe BeiecTBo. O30H https://m.edsoo.ru/ff0d448e
34 [TonsiTue 06 amoTponuu
35 dusnyeckue 1 XUMHYECKUE CBOMCTBA KHCIOPOa bubnnorexa [JOK
(peakuuu okucienus, ropenue). [lonsatue o6 okcunax https://m.edsoo.ru/ff0d4614
36 CniocoObI MoydeHus KUCIopo/ia B 1a00opaToOpuu 1 bubmuorexa [IOK
IPOMBILUIEHHOCTH. [IpuMeHeHne Kucnopoaa https://m.edsoo.ru/ff0d497a
TennoBoii 3 PeKT XUMUIECKOI peaKIuu, IOHITHE O
37 TEPMOXHUMHYECKOM YPaBHEHHUH, IK30- U bubmorexa HHOK
https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUUYECKUX PEAKIIMIX
18 Pemenue 3amau Ha onpeneneHue TerioBoro dddexra
XUMUYECKON PEeaKIuu
39 Pemenue 3a1au Ha onpeienieHne Macchl, 00bEMa
BEIIECTBA 110 3HAYCHUIO TEIJIOBOTO A deKTa
40 TomnuBo (HeTh, yroiab U MeTaH). 3arpsi3HeHNE bubmuoreka [JOK

BO3/1yXa, CIIOCOOBI €ro NpeaAOTBpAIICHHUA

https://m.edsoo.ru/ff0d4c4a




[Tpaktuueckas padora Ne 3 o teme «llomydenue u

bu6nmoreka [IOK

H coOuMpaHue KUCIOPO/ia, U3YYCHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
4 Bomopoa — 35eMeHT 1 pocToe BEIEeCTBO. bubnunoreka LIOK
Haxoxnenue B mpupoie https://m.edsoo.ru/ff0d4dd0
43 Du3nyeCKre U XUMAYECKUE CBOMCTBA BOJIOPOA. bubnmnoreka HOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmmoreka [IOK
4 Homsirie o kuenoTax i comsix https://m.edsocL).Iru/fdeSOdZ
bubnuorexa [{OK
45 Crioco0sI MoTydeHus BOAOPOa B TAOOpaTOpHH https://m.edsofru/ff0d4dd0
46 [Ipaktuueckas padora Ne 4 o teme «lloxydenue u bubnuoreka [IOK
cobupaHue BOJOpOa, U3yUYE€HHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4{42
. " bu6nmorexa LIOK
47 MoutsipHbIii 00BEM Ta30B. 3aKOH ABOTAIPO hitps-//m.c dsoiu/ ff0d54e
43 Brrunciienus 00bEMa, KOJIMUECTBA BEIIECTBA T'a3a 1o bubmuoreka [IOK
€ro U3BECTHOMY KOJINYECTBY BELIECTBA UM O0BEMY https://m.edsoo.ru/ff0d55a0
49 Boruncnenus 005EMOB ra3oB IO YPaBHEHUIO PEAKIIUU bu6mmoteka IIOK
Ha OCHOBE 3aKOHa 00bEMHBIX OTHOIICHUH Ta30B https://m.edsoo.ru/ff0d5708
50 Pemenre koMOMHUPOBAHHBIX 3a7a4
51 dusnyeckue U XUMUYECKHUE CBOUCTBA BOJIEI bubnuorexa [IOK
https://m.edsoo.ru/ff0d587a
. bubnuoreka [{OK
52 CocraB ocHoBanwuil. [lonsTie 06 HHIUKAaTOpaxX https://m.edsoclfru/fde59e2
Bopa kak pactBoputens. Hackienaslie u
53 HelfaCLIHlepHHBIe }I))aCTBOpBI. MaZIiOBaSI JIOJISl BEILIECTBA bubmmorexa [IOK
https://m.edsoo.ru/ff0d5b40
B pacTBOpE
54 Pemienue 3aau o onpeaeneHno MaccoBOM 1011

BEILIECTBA B PACTBOPE




55

Pemrenne KOM6I/IHI/IpOBaHHBIX 3aJa4

[IpakTuueckas padora Ne 5 mo teme «IIpurotosienue

56 aCTBOPOB C OIIPENEIEHHON MacCOBOU NOJIEH buGnuorexa [IOK
p p" e g https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY
57 [ToBTropenue u 0600mmenue no reme "Kucnopon.
Bonopon. Boxa."
53 Kontpoinbnas padota Ne2 o teme «Kucmopoz. bubnmnoreka HOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
59 OKcuipl: cOCTaB, KiIaccu(UKaIys, HOMEHKIIATypa Bubmiorexa OK
JIBL: ’ ’ yp https://m.edsoo.ru/ff0d664e
60 [TosryuyeHne 1 XUMHUYECKUE CBOMCTBA KUCIOTHBIX, Bbu6mmoteka [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHUIOB https://m.edsoo.ru/ff0d664e
61 OcHOBaHHUsI: COCTaB, KIacCH(pUKAIUA, HOMCHKJIaTypa buGnuorexa [IOK
) ’ ’ yP https://m.edsoo.ru/ff0d67ca
. . bubnuorexa [JOK
62 [TomyueHnue 1 XuMHUYECKUE CBOMCTBA OCHOBAaHUI
https://m.edsoo.ru/ff0d67ca
63 Kucnotsr: coctas, knaccuduxaiysi, HOMEHKIATypa Bubmiorexa LIOK
' ’ ’ yp https://m.edsoo.ru/ffO0dfee2
64 TTonyuenue nu XxuMu4eckue CBOMCTBA KUCIIOT bubnuorexa [IOK
ya https://m.edsoo.ru/ffOdfee?
65 Conu (cpemHue): HOMEHKIATypa, COCOObI bubnmnorexa [JOK
MOJTYYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
66 VYrpaxkHeHus: B COCTaBIEeHUN POpPMYT comeit
67 VYnpaxHeHus B COCTaBJICHUN YPaBHCHUH ,
XapaKTEePU3YIOIINX CBOMCTBA CIIOKHBIX BEIIIECTB
CocraBiieHHE LIETOYEK O COOTBETCTBYIOIIUX
68 YpaBHEHUH. XapaKTEPU3YIOIINX CBSI3b MEKIY

KJ1acCaMH HCOPraHU4CCKUX COG)IPIHGHPII;’I .




YupakHeHUs! B COCTaBICHUH YPAaBHEHUH,

69 XapaKTEePU3YIOLIUX CBOMCTBA CIIOXKHBIX BEIIECTB
70 O06o011eHre U cucTeMaTu3alus 3HaHu| 110 TeMe
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCAUHECHU"
[IpakTuueckas padora Ne 6. Pemenue
71 AKCIIEPUMEHTANIbHBIX 3aa4 110 TeMe «OCHOBHbIE buGnuorexa [IOK
. https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX COCTMHEHUI
72 Pemenne KoMOMHUPOBAHHBIX 337249
73 ['eneTnueckas CBA3b MEXIY KJIaCcCaMU bubmmoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
74 AmboTepHbIe COCTMHEHUS
N bubmuoreka [IOK
75 O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN hitps://m.edsoo.ru/00ad9ch?
76 Kontponbnas padorta Ne3 no teme "OcHOBHBIE bubnnorexa [JOK
KJIACChI HEOPTaHUYECKUX COCTMHEHMM" https://m.edsoo.ru/00ad9ela
77 Pa36op ommbok B 3aganusx no reme " OCHOBHBIE
KJIACChl HEOPTraHUYECKUX COCTMHEHUI"
73 [TepBbie MOMBITKHN KIACCU(DUKAITUU XUMHUIECKUX bu6nunorexa LIOK
aneMeHTOB. [IoHsTHE O Tpynmax CXOJHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
79 Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema bubmuoreka [IOK
XUMHYECKHX d1eMeHTOB Jl. 1. MeHaeneeBa https://m.edsoo.ru/00ada52¢c
80 [Tepuonsl, TpyIIIbL, MOATPYIIIBI bubmmorexa [TOK
https://m.edsoo.ru/00ada52c
81 [lepuoanueckue N3MEHEHHs CBOMCTB Ha puMepe 3
nepuoja [ICXOM
20 [ToBTOpEHME M cucTeMaTU3alMs 3HAHUI 0 TEME
"Tlepuoanueckuii 3axon u [ICXOM"
83 Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl bubnmoreka [JOK




https://m.edsoo.ru/00ada342

CTpOCHI/IC OJICKTPOHHBIX 000JI0YEK aTOMOB DJIEMEHTOB

bu6nmoreka [IOK

84
IIepuonnueckoint cucremsl [. . Menneneena https://m.edsoo.ru/00adabbe
25 VYrpaxHeHUs B COCTaBICHUU JICKTPOHHBIX (popMyi
aTOMOB
XapakTepucTuka XUMHUYECKOTO 3JIEMEHTA IO €ro
86 nosnoxxeHuto B [lepuogmueckoii cucteme 1. bubmorexa HOK
p o https://m.edsoo.ru/00ada824
Mennencena
3nauenue [lepuoanueckoro 3akoHa Jijisi pa3BUTHUS
87 Hayku U npaktuku. /. 1. Menneneen EHbIN bubmmorexa [TOK
YK p v 8 ya ’ https://m.edsoo.ru/00ada96e
Mearor ¥ rpaxaaHuH
28 PesepBHblit ypok. O00011I€HNE U CUCTEMaTH3aIHs bubnuoreka [IOK
3HaHu# / Beepoccuiickas nmpoBepoyHas padbora https://m.edsoo.ru/00adb33c
KonTtponsHas padora Ne4 o reme «CtpoeHne aToma.
89 Xumuueckas cBa3b» / Beepoccuiickas mpoBepoyHas buGnuorexa [IOK
p POBEp https://m.eds0o.ru/00adb486
pabota
90 DIEeKTPOOTPUIIATETHLHOCTh AaTOMOB XUMHUYECKHX bubnnorexa [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmorexa LIOK
91 HMonnas xumudueckas cBI3b
https://m.edsoo.ru/00adac34
92 KoBaneHTHas mojisspHasg XuMu4deckas CBSI3b bubmorexa LOK
p https://m.edsoo.ru/00adaab8
93 KosanenTHas HenmosapHas XUMHUUECKas CBSI3b bubmorexa LOK
p https://m.edsoo.ru/00adaab8
but6mmorekxa [IOK
94 CreneHb OKUCIIEHUS
https://m.edsoo.ru/00adae28
95 OrnpesiesieHne CTeTIEHH OKUCIICHHS
96 OKHUCIHATENbHO-BOCCTAHOBUTEIHHBIC PEAKITHH bubnuotexa [JOK




https://m.edsoo.ru/00adb076

bu6nmoreka [IOK

97 O 1
KHCIITCIH 1 BOCCTaHOBHTEN https://m.edsoo.ru/00adb076
98 [Iporecchl OKUCTIEHUS U BOCCTAHOBJICHUS 1
99 YopakHeHUs! B COCTaBICHUH JIEKTPOHHOIO OasiaHca 1
100 VYnpaxHeHus: B pacCTaHOBKE KO (PUIIMEHTOB € |
MOMOIIBIO AJIEKTPOHHOTO OanaHca
PesepBHblit ypok. O6001IEeHHE U CHCTEMAaTHU3aIIH
. bubnuoreka [{OK
101 3HaHu# 1o TeMe «CtpoeHue atoma. XuMH4eCcKas 1
https://m.edsoo.ru/00ad9cb2
CBS3bY»
102 PesepBHblit ypok. O000111I€HNE U CUCTEMaTH3aIHS | Bbu6moteka [JOK
3HAHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
uugposbie
Nen/m  Tema ypoka Konrpoabnsie IIpakrHyeckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Ilepuoanueckuii 3akoH. Ilepuoanueckas cucrema | Bbu6mmotexa [JOK
xuMuueckux anemeHToB M. . Menjeneena https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX | bubnuoreka [IOK
3JIEMEHTOB IEPBBIX TPEX IIEPUOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIaTypa HEOpraHMYECKUX | Bbu6mmotreka [JOK
BEIICCTB https://m.edsoo.ru/00adb7e2
4 Buapl XMMUYECKOI CBSA3U U TUIIBI KPUCTAIUIMYECKUX | bubnunoreka LIOK
peLIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme «IloBTopenue u
5 yriyOJieHre 3HAaHUW OCHOBHBIX Pa3/IesioB Kypca 8 1 1
KJ1acca»
6 Knaccuukanus XuMH4ecKuX peakiuii o pa3iIndyHbIM | bubmmnoreka HOK
IpU3HAKaM https://m.edsoo.ru/00adbcb0
7 [TonsTHE 0 cCKOpOCTH XMMHYECKOU peakiuu. [lonsaTue o | bubmmnoreka HOK
TOMOTI'€HHBIX U T€TEPOr€HHBIX peaKIuIX https://m.edsoo.ru/00adbe9a
[TonsiTHe 0 XMMHYECKOM paBHOBecHH. DaKTOPHI,
. bubnuoreka [{OK
8 BIIUSIIOLIUE HA CKOPOCTh XUMUYECKOM peakiuu u 1
https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMHYECKOTO PaBHOBECHS
bubnunorexa LIOK
9 OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH 1
https://m.edsoo.ru/00adcade
10 Teopus anexTpoauTrueckoil nucconrannu. CuiabHbIE U | bubmuoteka [IOK
cia0ble DJIEKTPOTUTHI https://m.edsoo.ru/00adcd68




bu6nmmoreka [IOK

H Homere ypasHerint peakiuit https://m.edsoo.ru/00add448
12 XUMUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE bubmuorexa [IOK
MIPEJICTABICHHUIA 00 ICKTPOIUTUYCCKON TUCCOLIUAIITU https://m.edsoo.ru/00add5d8
13 XHWMHUYECKHE CBOMCTBA COJIEH B CBETE MPEACTaBICHUN bubmmoreka [JOK
00 PJIEKTPOJUTUYECKON JUCCOIHAITTT https://m.edsoo.ru/00add8b2
14 [TonsiTue o runponuse conen bubmorexa [IOK
https://m.edsoo.ru/00add9d4
. bubnuoreka [IOK
15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI hitps//m.cdsoo.ru/00addd 12
16 [IpakTuueckas padora Ne 1. «Pemienue bubmmoreka [JOK
JKCIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 no teme
17 «INEKTPOIUTHYECKAS TUCCOIALUsT. XUMUYECKHE bubmorexa [IOK
https://m.edsoo.ru/00addecO
peakLu B paCTBOpPax»
18 OO6m1ast XxapakTepuCcTHKa rajJoreHoB. XUMUYECKUE bubnnorexa [JOK
CBOICTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CossiHast KUCI0Ta, XUMUYECKUE bubnmnorexa [JOK
CBOMCTBA, NIOJIy4YCHUE, IPUMEHEHUE https://m.edsoo.ru/00ade 104
20 [IpakTnueckast padora Ne 2 o reme «llomyuenue bubmmnoreka HOK
COJITHOU KHCIIOTBI, U3y4YEHUE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
o1 Boruncnenus no ypaBHEHUSIM XUMHUECKUX PEAKIIUM, bubmuoreka [IOK
€CJIM OJTUH U3 PEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
bubnunorexa LIOK
22 O6mas xapakrepucTuka 31eMeHToB VIA-rpynmsl hitps//m.cdsoo.ru/00ade6da
Annorponusie Moaudukanuu cepsl. Haxoxienue cepsl
N . . bubnuorexa [IOK
23 1 €€ COeIMHEeHMH B Ipupoie. XUMHUYECKUE CBONCTBA

cepel

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




24 CepoBonopoj, cTpoeHHe, GU3NIECKUE U XUMUYECKUE bubnmnoreka HOK
CBOICTBA https://m.edsoo.ru/00ade802
)5 Oxcupsl cepbl. CepHas KHCIOTa, (U3HUECKUE U bubmmoreka [JOK
XMMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/00adea28
XHUMHYECKHE PEAKIINH, JIEKAIINE B OCHOBE
26 MIPOMBIIIIJICHHOTO CIIOCO0a MOTYYeHHS CEPHOU bubmmoreka [JOK
KHUCJIOTBL. XMMUYECKOE 3arpsI3HEHUE OKPYKAIOILIEH https://m.edsoo.ru/00adec8a
Cpelbl COeIMHEHUSIMU CEPhI
OOm1ast xapaKTepUCTHKA 2IeMEHTOB VA-rpynmsl. A30T,
bubmuoreka [IOK
27 pacrpocTpaHeHHe B IpUpoje, GU3NIECKUe 1
. https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOICTBA
73 Brruncnenme MaccoBoil 107K BBIXO/1a MIPOJIYKTa bubnnorexa [JOK
peakuu https://m.edsoo.ru/00adec8a
29 AMMuak, ero puznYecKrue 1 XUMUYECKIE CBOMCTBA, bubmmoreka [JOK
IIOJIYYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpakTuueckas padora Ne 3 o reme «llomyuenue bubmuoreka [IOK
aMMHaKa, U3y4eHUe €ro CBOMCTB https://m.edsoo.ru/00adf180
31 A30THas KUCIOTa, €€ (PU3NYECKHEe U XUMUUECKUE bubmuoreka [IOK
CBOICTBa https://m.edsoo.ru/00adf306
Hcnonbs30BaHre HUTPATOB U COJIEH aMMOHUS B
32 KauecTBE MUHEPATbHBIX YA0OpeHUH. XUMUYECKOe brbmmorexa [IOK
P YAOOPEHIH: https://m.edsoo.ru/00adf518
3arpsI3HEHUE OKPYKAIOLIEN Cpebl COEIUHEHUSAMU a30Ta
13 ®docdop. Oxcun pochopa (V) u pochopnas kucnora, bubmuoreka [IOK
(bU3UYeCKre U XUMUYECKUE CBOMCTBA, TTOJIYICHUE https://m.edsoo.ru/00adf68a
Hcnons3oBanue ¢pocdaToB B KAUECTBE MHHEPATHHBIX
. . bubmuoreka [JOK
34 ynoOpeHuil. 3arpsa3HeHre MPUPOAHOIN Cpebl
https://m.edsoo.ru/00adfc20
dbocharamu
35 Yrnepon, pacnpocTpaHeHUE B IpUpoJe, pusndeckue u bubnmnorexa [JOK




XHMHYECKHE CBOMCTBA

Oxcunpl yriaepoaa, ux (pu3nuecKkue 1 XuMUIeCKue

https://m.edsoo.ru/00adfd9c

. bubnnorexa [JOK
36 CBOICTBA. DKOJOTHYECKHUE MPOOIEMbl, CBI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuaoMm yriepoaa (IV)
37 VYrosbHas KUCIOTA U €€ CONn bubmmorexa LIOK
https://m.edsoo.ru/00ae006c
[TpakTtuyeckas padora Ne 4 o teme "llonyuenune
38 nekucioro rasza. KauectsenHas peakius Ha bubmmorexa [IOK
T . P https://m.edsoo.ru/00ae027e
KapOOHaT-NOH
39 [lepBoHayasbHbIE TOHATUS 00 OPraHUYECKUX bubnuoreka [IOK
BELLECTBAX KaK O COCAUHEHUAX yriiepoaa https://m.edsoo.ru/00ae054e
40 Kpemunii u ero coequHeHust bubnuorexa [IOK
P https://m.edsoo.ru/00ac080a
[IpakTuueckas paborta Ne 5. Pemenue
41 SKCIEPUMEHTAILHBIX 3a/a4 110 TeMe «Baxuenmme bubnnorexa [IOK
p https://m.edsoo.ru/00ac0bf2
HEMETAJUIbl U UX COCTUHEHUS
42 KontponbHas padora Ne3 o teme «Baxneiimne bubmmnoreka HOK
HEMETAIIJIBI U UX COCIUHECHU https://m.edsoo.ru/00ae0e18
OO6m1ast XxapakTepruCTUKa XUMUYECKUX SJIEMEHTOB —
43 MeTauioB. Merayunueckasi CBA3b U METalIMuecKast bubmuoreka [IOK
KpUCTaJUIM4ecKas pelérka. dusnyeckue cBONCTBA https://m.edsoo.ru/00ae103e
METaJIJIOB
44 XUMHYECKUE CBOMCTBA METANIOB. DJIEKTPOXUMHUIECKUN bubmuoreka [IOK
Al HANPSHKEHUA METaJIIOB https://m.edsoo.ru/00ael156
O6u1re ciocoObl mosryyeHust MeTayuioB. CraBsl.
45 Breraucnenus mo ypaBHEHUSIM XUMHYECKUX PEaKITIN bubmorexa LHOK
yp p ’ https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COAEPKUT MIPUMECH
46 [ToHsiTHE O KOPPO3UU METAILIIOB bubnmnorexa [JOK




https://m.edsoo.ru/00ae1278

47 [llenounple MeTAILITBI bubmorexa HOK
https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U KU buGnuorexa [IOK
https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMeNbHBIC METAJIbI — KAJIBIIUA M MarHui buGnuorexa [IOK
https://m.edsoo.ru/00ael5e8
50 Baxueiinme coefMHEHNUA KaJIbIUA buGnuorexa [IOK
https://m.edsoo.ru/00aec15e8
51 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
N N bubnnorexa [IOK
52 JXKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS https://m.edsofru/Oanl886
53 [IpaxTuueckas padora Ne 6 o teme "JKEcTkocTh BOABI bubnuoreka [IOK
¥ MeTO/bI €€ ycTpaneHus" https://m.edsoo.ru/00aelae8
. bu6nmorexa LIOK
>4 AmomuHuiI https://m.edSO(])_.Iru/Oan1C64
55 AMpoTepHbIe CBONCTBA OKCHIA U TUIPOKCHIA brbmmorexa [TOK
https://m.edsoo.ru/00aelc64
bu6mmoreka IIOK
36 Keneso https://m.edsofru/Oanld86
bu6mmoteka IIOK
57 Oxcupsl, Tuapokcu bl U conu xenesa (1) u xenesa (I10) hitps://m.c dsoc]fru 100263566
58 O06o06mmenre 1 cucTeMaTH3alys 3HaHUI
ITpakTuyeckas pabora Ne 7. Pemenue
59 JKCIEPUMEHTAIBHBIX 337a4 110 TeMe «Baxuenmme bubmmorexa LIOK
https://m.edsoo.ru/00ae3de8
METAJUTBI U UX COCAUHCHUSI
60 Boruucnenus no ypaBHEHUSIM XUMHUUYECKUX PEAKIINM, bubnuoreka [{OK

€CJIM OAVH U3 pCarcHTOB [1dH B M30BITKE UIIN COACPIKUT

https://m.edsoo.ru/00ael1750




npuMecH. Beraucienus MaccoBoi 10J11 BbIXOJa
IIPOJYKTA peakLuu

61 O06001IeHre ¥ cucTeMaTh3alus 3HaHUH 1
2 Konrtponsnas padora Ne4 o teme «Baxneimume |
METaJUIbl U UX COCTUHEHUS
63 BeniecTBa 1 MmaTepuanbl B TOBCEIHEBHOW KU3HU | bubnmnoreka HOK
YeJI0BEeKa https://m.edsoo.ru/00ae3{50
64 XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpeibl 1 bubmmorexa [IOK
https://m.edsoo.ru/00ae4270
65 Poibp XxumuM B pelieHnn 3KOJI0THYECKUX TTPOOIeM 1 bubmorexa HOK
https://m.edsoo.ru/00ae4270
66 PezepBHblil ypok. O600111€HHE U cCCTeMaTH3alus | Bu6moteka [JOK
3HAHUHI https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O000IIEHNE U CUCTEMATH3AIHS | Bu6moteka [JOK
3HAHUU https://m.edsoo.ru/00ae0dOa
68 PesepBHblil ypok. O600111€HNE U CUCTEMATH3alIHs | bubmuoreka [IOK
3HAHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

1.3

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, MPOCTOE BEIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAsE aTOMHas M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas J0JS XUMHUYECKOIro
AIIEMEHTa B COEIMHEHUHU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KiJaccu(uKalus — peaklMid:  peakUuu  COCAMHEHHs,  pPeaKkLuu
pa3joXKeHUsl, peakUuu 3aMelIeHUs, pPEeaKkIuu OoOMeHa, 13K30- |
HHJIOTEPMHUUYECKHE pPEaKLUHu, TeIoBoM 3(deKT peakiuu, pacTBoOp,

MaccoBast J10Jisl BellecTBa (IIPOLeHTHAs! KOHIIEHTpAI|s) B pacTBOpe
WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMMYECKUX IOHSITHH H
MPUMEHSITh 3T MOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBpallleHUu
MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJII COCTaBJI€HUS (GOpMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0O Y4Y€HHA, 3aKOHa

ABoraapo

L.5

1.6

ONpeNeNiaTh  BaJICHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHApHBIX
COETMHEHUAX
KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peaKIMH BEUIECTB, 110 TEIII0BOMY 3(dekTy)

1.7

BBIUHCIISTh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJSIPHYIO MAaccChl

BCIICCTB

1.8

BBIUHCIIATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1Mo (opmyre

COEIMHEHMS,




1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCHICCTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI IMO3HAHUS — HAOIIOJIEHUE,
U3MEPEHHE,  MOJCIMPOBAaHUE,  OKCHEPUMEHT  (peajbHbIi U

MBICJICHHBII )

ITo Teme: «Bakueimme IMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

pacKpblBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATUH: OKCHU],
KHCJI0Ta, OCHOBAHUE, COJIb
ONpEAENATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coenuHeHul no popmMynam

2.3

24

2.5

2.6

2.7

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

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUAN

IMPOrHO3NpPOBAThH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBUAX

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
1abopaTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TIO BBIOJTHEHHUIO
71a00pPaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEII[ECTBA, IUNIAHUPOBATH U MPOBOJAUTH XUMUUYECKHUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PAcCTBOPOB IIENOYEH M KUCIOT C TOMOIIBIO

MHAUKATOPOB (JakMmyc, ¢heHondraaert, MEeTUIOPaHXK U IpYrHe)

IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKOUN pEeaKINu

ITo Teme: «llepmogmueckuit 3akoH u Ilepuommueckas cucrema
xumudeckux snemeHTtoB J[. M. MenpeneeBa. CtpoeHHne aTOMOB.

Xumudeckas cBa3b. OKHUCIUTEIHLHO-BOCCTAHOBUTEILHEIC pcakuuun»

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX MOHSITHH: SApO aToma,
ANIEKTPOHHBIA CIIOM aTroma, aTOMHas oOpOWTanb, paguyc aTroma,
XUMHUYCCKasd CBA3b, IIOJIApHAass W HCIOJApHAasd KOBAJICHTHAA CBA3b,
AIIEKTPOOTPHUILIATEILHOCTh, HMOHHAsl CBS3b, HWOH, KAaTHOH, aHUOH,

CTCIICHb OKUCJICHUA
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KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYECKUEC 3JICMCHTHI
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OIKCHIBATh U XapaKTepu30BaTh TaOimuHyro ¢Gopmy Ilepuonndeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3U4aTh MOHATHS «TJIaBHAsS
noarpynma (Arpynma)» u  «mobounas mnoarpynmna (brpymma)y,

«MaJIpley» U «OOJIBIITHE) epuoabl

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHKE MTEPUOJIUUECKON 3aBUCUMOCTHA CBOWCTB
XMMHUUYECKHUX DJJIEMEHTOB OT HUX TNoJNoXkeHus B Ilepuoamueckoit

CHCTCMC

3.5

COOTHOCUTH  0003HAu€HHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ileppuoguueckass  cucrema  XuUMHYeckux  anementos .M.
MenpeneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XMMHYECKMX DJJIEMEHTOB (COCTaB MW 3apaj sjapa, oOliee 4YHCiIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

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

COCIUHCHHUAX

3.7

ONpCACIIsITL BUJ XUMHYECKOH CBS3HU (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

1

1.1

ITo Teme: «BemecTBo U XUMUYECKask PEAKIIUSD)

PaCKpeIBaTb CMBICII OCHOBHBIX XHMHUYCCKHX HOHATHH: pacTBop,
AIIEKTPOJIUTHI, HEIJICKTPOIUTHI, DIIEKTPOIUTHYECKAS JTUCCOIHAIIHS,
peaKIMu MOHHOTO OOMEHa, KaTajlu3aTop, XHMMHYECKOE pPaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKHCIUTCIIBPHOBOCCTAHOBUTCIBHBIC pCaKkuu, OKHCJIUTCIIb,
BOCCTAaHOBUTENIb, OKHCIEHHE W BOCCTAaHOBIEHHE, AJUIOTPOIIHSI,
am(doTepHOCTh, XUMHYECKas  CBA3b  (KOBaJCHTHas, HOHHAas,
MeTaJITN4ecKas), KPUCTAJUTMUECKas peméTKa, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKIuu

1.2

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHYECKHUX MOHATHH H




IMPUMCHATH O3TH IMOHATUSA IIPHU OIMMCAHWH BCUICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALMU KHCIIOT,
LICJI0YEH M COJIEH, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUH

HOHHOTr0 oOMeHa

1.4

L.5

pacCKpeiBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

IIOCPEACTBOM COCTABJICHUS JIEKTPOHHOr0 OajaHca ITUX peaKLuil
IIPOBOJIUTH PaCYETHI 110 YPABHEHHUIO XUMUYECKON peaKkIuu

Ilo temam: «Hemerayuibl U uUX coequHEeHUS» U «MeTalibl U HUX

COCIUHCHUA

2.1

XapaKTepU30BaTh (OMUCHIBATE) OOIIUE U CIICHU(PHIECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXk/Aas ONMCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

2.3
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2.5

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MMOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

IMPOrHO3NpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT HUX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMH IO BBIIOJIHEHUIO
71a00pPaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO

ra3o00pa3HbIX BEILECTB (aMMMAaKa U YTIIEKHUCIIOro ra3a)

MPOBOJAUTh PEAKIMHU, MOJATBEPKIAIOIINE KAYECTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHUA-,
Opomun, womua, kapOoHar, Qocdar, cummkar, cymbdar,
TUAPOKCUIUOHBI, KaTHOHBI aMMOHHS, HOHBbI H3YUCHHBIX MCTAJLJIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XHUMHSI U OKpY:KArOIIasl CPENA»

3.1

PaCKpbIBaTb  CMBICJI  OCHOBHBIX  XUMHYCCKUX TTOHSITHIM: HI[K

BCIIECCTBA, KOPPO3Usd METAJIIIOB

3.2

MPUMEHSTh OCHOBHBIC OIEpaIlMM MBICIUTSIIBHON JEATCIIBHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3alUIo,

BBIBJICHUC TIPUYHUHHO-CICACTBCHHBIX CBsA3E — 1 U3YyUCHUA




CBOMCTB BEIIECTB M XHMHUUYECKHX PEaKIHi; €CTECTBEHHOHAYUYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHWEe, W3MEpPEHUE, MOJICITHPOBAHUE,

AKCIIEPUMEHT (peaJIbHBINA U MBICIICHHBIN )



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenver xumuu. Ponb XUMHUM B JKU3HHM uYeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTrHoe COCTOSTHUE

BC€IICCTB

1.2

1.3

1.4

ITonsTHEe O MeTOAax MO3HAHUSA B XMMUM. UHCThIEC BEIIECTBA U CMECH. Crioco051

pa3aeneHus cmecen

ATOMBI WH MOJICKYIJIBI. Xumudeckrue 31eMeHThl. CHMBOJBI  XMMHYSCKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBast OISl XMMUYECKOT0 3JIEMEHTa

B COCIUMHCHNU

1.5

KomnuectBo BemectBa. Moisb. MonsipHasg Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

1.6

dusnueckue U XUMMUYECKUE ABJICHHUSA. XUMHUUYECKAs PEaKUUs U €€ MPU3HAKHU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XUMHUUecKue ypaBHeHus. Knaccudukanus

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

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, ¢ MpaBUIaMu
paboTel B JabopaTopum W TpuéMaMH OOpalieHus ¢ J1abopaTOPHBIM
o0opysoBaHWEM, H3yUYe€HHE U ONUCaHHe (HU3MYECKUX CBOWCTB 00paslioB
HEOpPraHMYEeCKUX BeIIeCTB, HaOmoneHue ¢u3nyeckux (MIaBJIeHHE BOCKa,
TasiHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KHUIIEHHE W KOHACHCAIUs BOAbBI) U
XUMUYECKHX  (TOpeHHe CBEeYM, [MPOKAMBaHWE METHOW  MPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIIOTOW) SBJIEHWUW, HAOMIOJIEHWE W OIHUCaHUe
NPU3HAKOB TMPOTEKAHHWS XWMHUYECKUX peakinuii (pa3joxeHHe caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasJioKeHUe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOJEUCTBHUE Keje3a ¢ PAaCTBOPOM
comm meau(Il), n3yuenne cnocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
¢wibTpOBaHMEe, BHIApUBAHHE, IUCTHIULALUSA, Xpomartorpadus), HpoBereHUE

OUYMCTKHU MOBAPEHHOM coyn, HAOMI0JeHUE U ONMCAHHUE PE3YJIbTAaTOB MIPOBEICHUS




2.1
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OTBITA, WLTIOCTPUPYIOMIETO 3aKOH COXPAaHEHWS MAacChl, CO3JIaHHE MOJeNeH

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bo3nyxa. Kuciopom — anemMeHT W mpocToe
BenlecTBo. HaxoskaeHuwe kuciaopoja B mpupoje, Gpusndeckue M XUMUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoOb
MOJIyYeHUsl KHUCIOpoJa B Ja0opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

KUCIIopoa B mpupose. O30H — aIoTponHas MoAu(GUKALHs KUCIOpOoIa

TernoBoit 3P PeKT XUMUIECKOH peaKy, TEPMOXUMUIECKHE YPaBHEHHSI, SK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,
yCcuiIeHHe TapHUKOBOro 3¢ dexra, pa3pyiieHre 030HOBOTO CIIOs

Bonopon — snmemeHT M mpocroe BemecTBo. HaxoxxaeHue Bomopona B IPHUPOZE,
¢u3nyecke M XMMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIOCOObI IOIY4EHHMS.

Kucaote! u comu
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Monsipablii 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YPaBHEHHSIM

2.5

2.6

®usnyeckue CcBoWcTBa BOAbl. Boma kak pactBopuTens. PacTBOpBL
Haceimiennbsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBass nons BemecTtBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XKU3HU uenoBeka. KpyroBopor
BOAbl B MpUpOAE. 3arps3HEeHHE MPUPOIHbIX BoA. OXpaHa M OYHCTKA
MIPUPOIHBIX BOJT

Knaccudpukanuss Heopranmveckux coeauHenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpasywoimiue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpazyrone. Homenkinatypa okcuaoB. dusnueckne M XUMHYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

2.7

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

ocHoBaHui. [lorydenne ocHOBaHUM

2.8

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kuciaor. dusnyeckue u
XUMHYECKHE CcBoMcTBa KuCIOT. Pan axktuBHocTH MeTaiioB H.H. Bekerosa.

[Tomy4yenue kucnot

29

Comu. HomeHnknatypa coseil. @u3nUecKkue M XUMHYECKHE CBOMCTBA COJIEH.

ITonyuenue cose

2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMH HCOPTraHUYCCKUX COCI[I/IHGHI/Iﬁ




2.11

3.1

XUMHYECKUH  JKCIEPUMEHT: KAayeCTBEHHOE  ONpENEICHUE  COJAEpKaHUsA
KHCJIOpO/a B BO3JyXe, MOJIy4YeHHE, COOMpaHWe, paclo3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOJeHNEe B3aUMOJICHCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MPEKpallleHus TOpeHus (I1okapa), 0O3HaKOMIIEHHUE C
oOpa3lilaMu OKCHJOB U OMNHMCAHME WX CBOMCTB, IMOJIy4eHHE, COOUpaHHE,
pacno3HaBaHUE M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bojopoza ¢ okcunom Menu(Il) (Bo3MoKHO HCIIONBb30BaHUE BUCOMATEPHAIIOB),
HaOmo/ileHue 00pa3loB  BEMIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BEIIECTB C Pa3IMYHOW PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICUCTBHE BOJBI C MeTaJIaMU (HaTpUEM M KaJbIHEeM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PaCTBOPOB
KUCIIOT U IIEJNOYel C TMOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslioB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HaOJIOJIEHUE W3MEHEHUs
OKpacKM HHJMKAaTOpPOB B pPAacTBOpAaxX KHUCIOT M IIEJIOYel, H3ydyeHue
B3aumoeiicTBuss okcuga meau(ll) ¢ pactBopom cepHOM KHCIOTBI, KUCIOT C
METaJUIAMH, pEaKIui HeUTpaau3aluu, MoJIy4YeHuEe HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOI0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIIeHHe
AKCIIEPUMEHTANIBHBIX 3a/1ad Mo TeMe «BaxHeilnme Kiaacchl HEOPraHUYECKUX

COCTUHEHUIN)

Ilepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITUN

[lepBple TIOMBITKMA KIACCH(PUKAIMU XUMHUYSCKUX JJIEMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHBbIE U IIEIOYHO3EMETbHBIE METaJlIbI,
TaJOTeHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 0O0pa3yroT amMdoTepHBIC

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX 31eMeHToB J[. 1.
Meneneesa. Koportkonepuoanas " JUIMHHOIIEPUOAHAS (bopmbI
Ilepnonnueckoir cucteMbl xuMuuyeckux odseMmeHtoB JI.MI. Menneneesa.
Ilepponsl u rpynmsl. PU3HYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB

nepuoja U rpymibl AJIeMEHTa
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Ctpoenune atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DinekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI04YeK aroMOB TepBbIX 20 XUMHYECKHX HIIEMEHTOB

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO




3JIEMEHTa 10 ero nojoxkeHuto B [lepuoaunueckoii cucreme [[.1. Mennaeneena
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3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyINaM M TEpPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronnueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku U mnpakTuku. .M. MenneneeB — y4€HbIN U

I'pa)XKaaHUH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIpHAs)  CBA3b.
DIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBA3b
Crenens okuciienust. OKUCIUTEIEHOBOCCTAHOBUTEIbHBIE peakiuu. [Ipoieccs

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

9 KJIACC

Kon

XHUMUYECKUHN OKCIICPUMCHT: H3YYCHUC 06pa3u0B BCIICCTB MCTAJINIOB H
HEMCTAJJIOB, B3aUMOCHCTBHE THAPOKCHAA LUWHKAa C pacTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBEACHUEC OIBbITOB, WIJIHOCTPUPYIOUIUX IIPUMEPBI OKUCIIUTCIIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKuuu pa3jIoKCHUA, COC,I[I/IHSHI/ISI)

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemecTBo 1 XMHu4decKkas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMHUYECKUX dsemMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, KalblUusi MU MX
COCMHEHHI B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

1.3

CrpoeHne BellecTBa: BHJAbl XUMHYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMUYecKo# cBs3u. Knaccudukanus 1 HOMEHKIATypa HEOpPraHUYECKHX
BeUIeCTB (MEXAYHapoAHas U TpUBHaJbHAs). XMMUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCAUHEHUH,

IrCHECTUYCCKAA CBA3b HCOPTAaHNYCCKUX BECIICCTB

Krnaccudukanys XuMu4ecKuX peakiuid Mo pa3IuyHbIM IpU3HaKaM (10 YUCITY U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIIOBOMY 3¢ dekry, mo
U3MEHEHMIO CTENEHEH OKHMCIEHHMS XMMHUYECKHMX 3JIEMEHTOB, 110 OOpaTUMOCTH,
[0 y4acTHUIO KaTaiu3aTopa). OK30- U DSHIOTEPMUYECKHE PpeaKkluH,

TEPMOXHUMHUUYECKHUE ypaBHEHUs. [IoHATHE O CKOPOCTH XUMUYECKON PEAKLIUN




1.4

L.5

[Tonsitne 06 0OpaTUMBIX W HEOOpPATUMBIX XMMHUYECKUX peakiusax. [lonarue o
TOMOT'CHHBIX M I'CTCPOrCHHBIX PCAKIUAX. IlousTue 0o XuMHUUECKOM PaBHOBCCHUU.
@dakTopbl, BIUSIONIME HA CKOPOCTh XHMHUYECKOHW pPEaKIUU U TIOJ0KCHUE

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu. CocraBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA C UCIOJIb30BAaHUEM METOJa

OJICKTPOHHOI'O OajnaHca

1.6

Teopus 3JE€KTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Kartunonsl, annonsl. MexaHu3m JUCCOIMAIIMN BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0bIe SIEKTPOIUTHIL.
Peaknmm moHHOrO OOMEHA. YCIIOBHS MPOTEKAHHS pPEaKIuid MOHHOTO OOMeEHa,
MOJIHBIE U COKpall€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBaHMH M COJIEM B CBETE€ TNPEACTABICHHN 00 3JIEKTPOJUTUYECKON

Auccounalnuu. KauecTtBeHHBIE p€aKiuu Ha HOHBI. ITonstue o TuapoImn3eC coJiei

1.7

XUMUYECKUIl JKCIIEPUMEHT: O3HAaKOMJICHHE C MOJEISIMH KPUCTALUTHUECKUX
pEemETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JAEHUCTBUS pPAa3IMYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPONPOBOJHOCTH  PAcTBOPOB  BEILIECTB,  Ipolecca
JIMCCOIMALUM  KHUCJIOT, INenouel M comell  (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE ONbITOB, MWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKAaHUs PeaKIMi HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE Ira3a,
o0pa3oBaHUe BOJbI); ONbBITOB, HUIIOCTPUPYIOLUINX HPUMEPbI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKUUi (TOpeHHEe, PEaKIMH Pa3IOKEHUs, COCTUHEHUS),
pacro3HaBaHHe HEOPTAHUYECKHUX BEIIECTB C MOMOIIBI0 KAYeCTBEHHBIX PEaKIIHA

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

HemeTamis! ¥ UX COeIUHEHUS

2.1

OO6mass xapaktepuctuka raioreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHBIC CTETICHN oKuciaeHusi. CTpoeHue u GU3ndecKre CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XHMMHUYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3amMoJIelicTBHE C METaUIaMH, HEMETaJUIaMH, IIeJ0oYaMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. JleiictBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M 4eJoBeKa. BakHeilme XJIOpUIbl U UX

HaxO0JICHUE B MIPUPOJIE




2.2

2.3
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OO6mias xapaktepuctuka djeMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTeneHn oKuciaeHus. CTpoeHne u (hU3MUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOJUPHUKAINN
KHCJIOpOAa U cepbl. XMMHUYECKHe CBOWcTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
¢dusnveckne W XUMHYECKHE CBOHCTBA. OKCHIBI Cepbl KaK IpPEJACTaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYECKHE CBOHCTBA
(o0mue Kak mpencTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHIECKUE
peakiuu, JeKalre B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydyeHHsI CepHOU
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAs peaklus Ha
cynbgar-uoH. HaxoxneHue cepel U €€ COCNMHECHUU B MPUPOJE. XUMUUYECKOES
3arpsi3HCHUE OKPYKAIOIICH CPElbl COCAMHEHUSIMHU Cepbl (KHCIOTHBIC TOXKIH,

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

OOmast xapaktepucTuka 3yeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, pacCIpOCTpaHEeHUE B IIPUPO/IE,
¢usnveckne U XUMUIecKne cBoiictBa. KpyroBopor a3ora B nmpupojae. AMMHAK,
ero (u3nM4ecKue M XMMUYECKHE CBOMCTBA, ModydyeHue M npumeHenue. Comu
aMMOHU4, nux (i)nanecxne n XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHHUEC.
KauecTBeHHas peakuus Ha MOHBI aMMOHHA. A30THas KUCJIOTa, €€ IOJy4EHHE,
¢du3mvecKknue M XUMHUYECKHE CBOMCTBa (0OIIMEe Kak MpeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHHS B
KauecTBE MHUHEPAIbHBIX yN0OpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY’Karolei
Cpebl COETMHEHUSIMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJJOEMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUecKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucnora, QU3MUECKUE U
XUMHUYECKHE CBOWCTBa, moiydeHue. lcmonb3oBanue ¢QocdaroB B kauecTBe

MUHEpAIbHBIX YA00peHHit

2.5

Obmas xapaktepuctuka 3yeMeHToB IVA-rpymnmbl. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTEepPHbIE CTENEeHU OKUCIEHUS. YTJIepol, aIOTPOITHBIE
MOTUGUKAINH, PACTIPOCTPaHEHHE B MPHpPOnE, (U3NYECKHEe W XUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. OKcuasl yriaepona,
X (QU3NYEeCKue M XUMHYECKHE CBOMCTBA, NEHCTBUE Ha JKMBBIE OPraHU3MBI,
MOJTy4YeHHE M NMPUMEHEHHE. DKOJIOTHYecKre MpoOIeMbl, CBA3aHHBIE C OKCHUIOM
yrinepona(IV); rumore3a rino0adpbHOTO TMOTEIUICHUS KIIMMAaTa, NapHUKOBBIN
apdekr. YrompHas KUCIOTa U €€ CONHM, UX (PUINYECKUE H XUMHUYECKHE

CBOICTBa, MojyyeHHe W mnpuMeHeHue. KauecTBeHHass peakiusi Ha KapOoHaT-




2.6

noHsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIWLMHE, MPOMBIIUIEHHOCTH U

CEJILCKOM XO03AMCTBE

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COECIMHEHUSX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTUIEeH, 3TaHoJ, TIJHULEpPHH, YKCyCHas
kucnora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoioruuecku
BOXHBIX BEILECTBAX: XMpaX, Oelkax, YriaeBoJaXx — M HX pPOJM B HKU3HU
yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHUYECKUX M HEOPraHMYECKUX

COETUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckne © XUMHUYECKHE CBOWCTBA, NOJYYCHHUE U
npuMmenenne. CoenuHeHuss KpeMHHS B mpupoze. OOmme mpenctaBieHus 00
okcuae kpemuusi(IV) u kpemuueBoii kucinore. CUIUKATHI, UX UCIOJIb30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITBHBIC MaTEePHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, jeye300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOIZ KHU3HU

XUMUYECKUN SKCIIEPUMEHT: H3Yy4Y€HHE O00pa3loB HEOPraHMYECKHUX BEILECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJIECHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUI-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMBITHL, OTpPa)Karollue
¢u3nyeckue U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pa3liaMu XJIOPUJIOB
(raJloreHNI0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO  HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOIOJIEHHE TIpoliecca
oOyIJIMBaHUs caxapa MoJl ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
U3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHON CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(ar-uoH U HaONIOJeHHe Tpu3Haka eé
MIPOTEKAHUS; O3HAKOMIIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), 0O0pa3lamu
a30THBIX U (ochHOpPHBIX yIOOpPEHUH; MOTydYeHUe, COOMpaHue, paclo3HaBaHUE U
M3Y4YEHHE CBOICTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX pEaKIMi Ha HOH
aMMOHMS W (Qocdar-uoH UM U3yYEHHE TPU3HAKOB UX MPOTEKaHU,
B3aUMO/ICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEIbI0 (BO3MOXXHO
HCIOJIb30BAaHNUE BHJIEOMATEPHANIOB); HM3YYEHHUE MOJEIEN KPUCTAIUIMUECKUX
pemwéTok anmasza, rpadura, (QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM
azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YE€HUE, COOMpaHME, PACIO3HABAHHWE U H3Y4YEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IPOBEACHHWE KAauYeCTBEHHBIX pEaKIMi Ha KapOoHAT- H

CUJIMKAT-UOHbI MW HM3YYCHHUEC IIPHU3HAKOB HX IPOTCKaHUA; O3HAKOMJICHUC C




3.1

3.2

MPOJAYKIMEH CHUIUMKATHON MNPOMBILIUIEHHOCTH; pPELIEHHE 3KCIEepPUMEHTAIbHbBIX

3a71a4 110 TeMe «BaKHeNIIe HEMETAJIBI U UX COSTUHEHUS))
Mertaiisl 1 UX COETMHEHUA

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMHueckux odnemeHtoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIIOB. MeTalinyeckas CBsi3b U
MeTaJUTMYecKasi KpUCTa/UIMYecKas pemérka. ODJEKTPOXMMHYECKUH s

HaIIpsHKEHUN METaJUIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Imue crocoObl MOITy4eHUs
MeTauioB. [ToHATHE O KOPPO3MM METAIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

6BITy U IIPOMBIINIJICHHOCTH
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3.5

[lenounsle MeTajuibl: mojokeHue B Ilepuonmyeckoil cucremMe XMMHUYECKHX
aemeHToB JI.. MeHeneeBa; CTpoeHHE UX aTOMOB; HAaXO0XJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUJIbI U
TMJIPOKCUABl HAaTpus M Kaius. [IpyuMeHeHHe IIEeJOYHbIX METaIOB U HX

COE€IUHEHUN

IIlemouHo3eMeNbHBICE  METAJJIbl MarHuii W KaJbIUW: TOJOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B mnpupoje. PU3nyeckue U XUMHUYECKHE CBOMCTBA
Marausi M Kanplus. Baxueilmme coeanHeHUs Kanblus (OKCHI, THIPOKCHU],

comu). JKEcTKoCTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

AmoMUHMIL: TIONOXKEHUE B llepruoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aroMa; HaxoaeHue B mpupoae. dusmueckue u
XUMHYECKHE CBOMCTBA AMFOMHHMS. AM(OTEPHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJTFOMHUHUA

3.6

3.7

Kenezo: nonoxenue B [lepuoandeckoil cucreme XuMudeckux 3meMenToB 1. 1.
MenzeneeBa; CTpOEHHWE aTOMa; HAaXOXKJIECHHE B mpupoje. Pu3nMdeckue u
XUMHYECKHE CBOHCTBa jkene3a. Okcuipl, THApoKcHabl U conu skene3a(ll) u

xene3a(lll), mx coctas, CBOMCTBA U MTOTyYEHUE

XUMHYECKUH dKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3IiaMu METAIIJIOB M CILJIABOB,
X (pU3MYeCKMMH CBOMCTBAMH; W3YYCHUE PE3YJIbTATOB KOPPO3UH METAIIOB
(BO3MOXHO WCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0coOeHHOCTEH
B3aUMOJCHCTBUSA OKCHAAQ KalblUs M HATpusl C BOJOM  (BO3MOXHO

HCIIOIb30BaHUE BHJICOMATEPHAIIOB); HCCIICIOBAHUE CBOWCTB KECTKOW BOJBI;




4.1

mporiecca TOpPEHHsl JKelle3a B KHCIOpoAe (BO3MOXKHO — HCIOJB30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMS KAUYECTBECHHBIX PEAKIIUN HA HOHBI
(Maramsi, KanbIus, amroMuHus, nuHKa, sxkeneza(ll) m xemesa(Ill), memu(I);
HaOJII0/ICHNE U OMKMCAaHWE MPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kaausi W Kaublusl  (BOBMOXKHO — HWCIIOJIB30BaHUE  BUACOMATEPHAJIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
[IUHKA; PEIICHUE YKCIICPUMEHTAIBHBIX 33/a4 10 TeMe «BakHeHe MeTamibl U

UX COCIIUHEHHUS»
XHMHMS M OKpYXaromas cpeaa

HoBble maTepuansl u TexHonoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucoiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas momois NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKON  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxatomen cpeasl [1/IK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOAOPOAOB (Yyroib, MPUPOIHBIA Ta3, HedTh),
MPOAYKTHI UX MEpepabOTKH, UX POJIb B OBITY M IIPOMBIIINIEHHOCTH

XUMUYECKUH SKCIEPUMEHT: U3yueHHue o0pas3IoB MaTepUaioB (CTEKIO, CIIaBbI

METaJJIOB, MOJIMMEPHBIE MaTepHaIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

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

1

[Ipencrapienue:

1.1

0 TI03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYMMOCTH OCHOB XHMHYCCKOI HAayKH Kak obractu COBpPCMCHHOI'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6III€CTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YUCIIC 3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTH MOICIHN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbLHON NeSTETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHM TCXHOJOTUAMH, OCHOBAHHBIMHU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npopeccoHaabHON AesITeNbHOCTH
U ClleaTh OCO3HAHHBIM BHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

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

Brmanenne cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE M CIOXKHOE BEUIECTBO, OJHOPOAHAS U
HEO/IHOPOJIHAs CMeCh, OTHOCHUTEJIbHBIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb (CpeAHss), XUMHYECKas
peaKkIusi, peaKkIuW COCIAMHEHHS, PEaKIUH pa3IoKEHHs, pPEeaKIuu
3aMeIleHUs, PeakUuu OOMeHa, TeIUIOBOM 3((eKT peakuuu, 3K30- U
SHIOTEPMHUUYECKNE PEAaKIUH, PAacTBOpP, MAaccoBas HOJST XUMHYECKOTO
AIIEMEHTA B COCIMHEHUH, MAacCOBast 1OJISl M TIPOLICHTHAS KOHLIEHTPALUS

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




opOuTanb, paauyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCIIEHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS U HETIOJISpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBsI3b, METaIM4eCKas  CBA3b,
KpUCTA/LIMYECKass peleéTka (aToMHas, MOHHAs, MeTauIMJyecKasi,
MOJIEKYJISIpHAs), MOH, KaTHOH, QHMOH, SJIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAs ~ JUCCOLMALMSA, PpPEaKUMd HOHHOro  oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble pEaKluy,
CKOPOCTb XUMHUYECKOW peakumu, kKataimsarop, IIJIK, xopposus

MCTAJLJII0B, CIIJIaBbI

22

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

COCTaBa, 3aKOH ABOFaI[pO

23

3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH :

YMEHME MTPaBUIIBHO UCIOJIb30BaTh N3yUYEHHBIE BELIECTBA U MaTEPUAIbI
(B TOM 4ucie MUHEpaJbHbIE YAOOpEHUs, METaulbl W CIUIaBBI,
HOPOAYKTHl MepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoOro rasza, HeTH) B OBITY, CEILCKOM XO34HCTBE, Ha
IPOM3BOJICTBE U TOHUMAHHE 3HAUEHUS KUPOB, OEIKOB, YIJIEBOAOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpUpOBATh XUMHUYECKHE 3HAHUSA CO 3HAHUSIMHU JAPYTUX

y4eOHBIX IPEMETOB

33

HaJIMYMEe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
M0 XUMUU (HayyHash W Hay4dyHO-TIOMYJISpHas JHUTepaTypa, CIIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

yMeHHEe OOBEKTHBHO OIICHHBAaTh WH(GOPMAIMI0O O BEIIECTBAX, X
NpeBpalleHUsIX M IPAaKTHUYECKOM  MPUMEHEHHMH U yMEHHUE

HCIIOJIB30BaTh €€ AJId pCIICHU A yq€6HO-HO3HaBaTGHBHBIX 3aJga4d

BJIaIIeHI/Ie OCHOBaMH MOHSITHMHOIO afrmapara U CHMBOJIMYCCKOTO

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




YpaBHEHHH  XUMHUYECKUX  pEaKIHi; OCHOBAMH  XHUMHUYECKOM
HoMmeHknarypsl (IUPAC u TpuBHanbHOI)
YMeHue oOBACHATH CBsI3b MOJOXKEHUA dieMeHTa B llepmomudeckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XMMHUYECKUX DJEeMEHTOB (COCTaB M 3apsia  sapa, oOliee YHcio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS ¥ KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIATEIBHOCTD),

6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHUS JJICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX TMEpHOAaX ©  TJIABHBIX
MOJTPYIIax) U AJIEKTPOHHOTO CTPOCHUS aToMa

7 Ymenne kinaccuumpoBarh:

7.1 XUMHUYECKUE AJIEMEHTHI

7.2 HEOpraHMYECKUe BEellecTBa

7.3 XUMHUYECKHUE PEAKIIUU

8 YMeHue onpenensTs:

g1 BaJICHTHOCTh W CTENEHb OKUCJICHUS XWMHUYECKUX DIIEMEHTOB, 3apsij

' HoHa

g2 BUJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHI B

' COETMHEHUSIX

8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIMIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKUCITUTEIh U BOCCTAHOBHUTEIIb

9 YMeHne XxapakTepu3oBath (U3NIECKHe U XUMHUECKUE CBOICTBA!
MPOCTHIX BEIIECTB (KUCIOPOJA, O30H, BOJOPOJ, TpaduT, anmas,

9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kalui, MarHHii,
KaJIBITAH, aTFOMHHUM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PacTBOPOB (BOja,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHUIBI U THUIPOKCHIIBI

92 metaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xeneza (II u

' III), oxcuas! yrnepona (II u 1V), kpemuus (IV), azora u gocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucCTas, a30THasd,
dbocdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3 MIPOTHO3UPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUs, IPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
103 WUTIOCTPUPYIONINX ~XHMHYECKHE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (TpyIm) HEOPraHUYECKNX BEIIECTB
104 MOJTBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):
11 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSM XHMHUYSCKHX PEAKIUH W HaXOAHWTh KOJINICCTBO
' BellecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMoO3HaHUS (HaOIrogeHue,
1 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MIPETIOKUTH MTYTH €€ PEIICHUS
129 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCYAOH U IabopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMy OE30MaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B IOBCETHEBHOM JKM3HH, TIPABUIIAMH TTOBEICHUS B IEISIX COSPeIKESHUS
123 3MI0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHS HAa JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAICHUS UX BPEAHOTO
BO3JICUCTBUA
3 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEIYIOIINUX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3YyYEHUE U OmHucaHue (PU3MUYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

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




WUTIOCTPUPYIOIINE MTPU3HAKU MPOTEKAHUSI XUMUYECKUX PeaKIuil

13.2

HN3YUCHHUC croco0oB pasaciICHuA cMmeceit

13.3

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

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENEIEHHON MaccoBOil josei

pPacTBOPEHHOTIO BEILIECTBA

MIPUMEHEHUE WHJUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) A ONpeneNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE M OIMCAaHWE CBOMCTB HEOPraHWYECKHX BEILLIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMM  METaUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; IIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajlyla JpyrMM W3  pacTBOpa  COJIH;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHNYCCKUX COGHHHCHHﬁ)); <<3JIGKTPOHI/ITI/I‘ICCKa$I
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«BaxxHaelme MeTaiIbl 1 X COSIMHEHMSI

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHMUs peakiii MOHHOro OoOMEHa; KaueCTBEHHbIE peakIu Ha
NPUCYTCTBYIONINE B BOIHBIX PACcTBOpaX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cynbdar-,  Qocdar-, KapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUSI, MarHusi, KaJblus, aTFOMUHUS,

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

14

YMmeHnue:

14.1

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (1)0pMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpa(bI/IKOB n T3.6J'II/II_[ U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATH CBA3U MEXKAY pPCaJIbHO Ha6J'IIO,Z[a€MBIMI/I XHUMHUYCCKUMH
SABJICHUAMMU U IMPOLCCCaMU, NPOUCXOAAINIUMA B MAaKpPO- U MUKPOMHUPC,

O0OBSICHATH IPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMec. CiocoObl pa3ieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XHUMHYSCKHX

9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECUICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHYECKHX 1eMeHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCcUTEeNbLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHad mMacca. MaccoBast goas XHMHYSCKOr0 JIEMCHTA

B COCIUMHCHNU

1.5

1.6

KonnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Ta3oB.

B3anMoCBsI3b KOJIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
®u3nyeckue U XUMUYECKHE SIBJIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpaHEHMsI MAcChl BEIIECTB. XMMHUECKUE YPaBHEHUS

[Iepnonnueckuii 3akoH n Ilepumonnueckas cucreMa XMMHYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoauueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKHil CMBICI TOPSIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOCHI/IC atroMmoB. CocTaB aTOMHEIX AACP. H3oTomsbl. BHCKTPOHBI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XMMHYECKHX DIIEMEHTOB

IIepuonnueckont cucremsl [I.1. Menneneena

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB NEPBBIX TPEX
MEepUOJIOB, Kaius, Kaimblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEILHOCTH,
METa/UIMYECKUX W HEMETaUIMYeCKHMX CBOMCTB) W HMX COCAWHEHUH B
COOTBETCTBUU C TIOJOKEHUEM »HJeMEeHTOB B I[lepuomuueckoil cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsizb. KoBaneHTHass (mojisipHass M HEMOJISIpHAsl)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  3JeMeHTOoB.  MoHHas  CBs3b.

MeTtananyeckas CBSI3b




3.2

Tunbl KpUCTAIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOWMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKHM U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHsbIe) u
HECO0JICOOpa3yIolIe; OCHOBAaHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

@u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

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

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpH:A, Kajlusd, Marovugd W KaJlblHs, aJJFOMUHHA, KCJIC34d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUN METaJIOB

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

XJOpPOBOJIOPO/IA, CEPOBOJOPOAA, AMMHAKA

4.5

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

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

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

skenesa(ll, I). TTonmydyeHne oKCUI0B METAILIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX TMAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB  aJIOMUHUSA, JKene3za, 1uHKa). IlomyueHme ocHoOBaHUM U
aM(OTEpHBIX THIPOKCHJIOB

OO61mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOopHON, KPEeMHHEBOH, yroibHOU. OcoObIe
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHONW CEpPHOM W a30THOM KHUCIOT.
[Tonyyenue kucaot

OO0mre xuMHYECKUe CBOMCTBA cpenHux coned. [lomyuenue conei

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

YIJIEKHUCIIOTO Ta3a B J1abopaTopuu

4.11

[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. OO1ue

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

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

Xumudaeckue peaKnuu

5.1

Kraccudukarnuss XuMHYECKHX peakuuii Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOoMYy 3(¢eKTy, 1o

W3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

52

5.3

54

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipouecchl ~ OKHUCIEHHSI M BOCCTAHOBJICHMSA.  ODJIEKTPOHHBIM  OanaHC
OKHCJIMTEIbHOBOCCTAHOBUTEIbHON PEaKIUU

Teopus anekTpoauTudecko nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJUThI. CUIIbHBIC U c1a0ble AIEKTPOIUTHI. CTeneHb TUCCOIAIIuN
Peaknuu moHHOTO OOMEHA. YCIOBHSI NMPOTEKAHUS PEAKIMii MOHHOTO OOMEHA,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKM3HU YelnoBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMMYECKUX peakuuid B J1abOopaTOpUU U OBITY.

HepBaﬁ noMoub MMpru XUMHYCECKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpYyXKarolleil  cpeapl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[IpenenbHast nmomyctumas koHmentparus BemecTB (IIJK). Pomp xumun B
pelIeHUH DKOJOTHYECKUX TMpoljeM. YCuieHue mapHUKOBOro dddexra,

pa3pymieHue 030HOBOT'O CJI0s

6.3

6.4

[Tpumenenue cepsl, azota, (pocdopa, yriepoaa, KpeMHUS U UX COECTUHEHHH B
ObITY, MEAWLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeAnHeHuH. [loHsaTHe 0 KOppo3uH METasioB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuposnHble UCTOYHHKHU YIJIEBOJIOPOAOB (yroyib, MPUPOIHBIA ra3, He(dTh),

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

6.5

[lepBoHayanbHBIE MOHATHA 00 OPraHMYECKHX BEIIECTBAX KAaK O COCTMHEHMSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[NonsiTne 0 OMONOTHYECKN BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX

POJIN B )KU3HU YCIIOBEKA




PacuéTrr:

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




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

XuMmusi: HeopraH. Xumusi: yueo. s 8 ki1. obmeoopazosar. yupexaenuii / I'.E.
Pymzutuc, ®.I'. ®enpaman. — M.: [IpocBenieHue.

XuMus: HeopraH. Xumust: yueo. s 9 ki1. obmeoopazosar. yupexaenuii / I'.E.
Pymsutuc, ®.I'. ®enpaman. — M.: [IpocBemenue

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

Xumust: 8—9-e kaccel: 0a30BbI YpOBEHb: MeTon4Yeckoe mocooue kK YMK T
E. Pymsutuca, ®@. I'. ®enpamana / O. 0. I'onuapyk. — Mocksa:
IIpoceemienue, 2025. — 112 c.

I"apa H.H. Xumus. Ypoku B 8 kitacce. — nocodue ajst yaurens. — M.
[Ipocsemenue, 2012.

I'apa H.H. Xumus. Ypoku B 9 kiacce. — nocobue aiust yuurens. — M.
IIpocsemenue, 2015.

Papeukuit A.M. Jlugaktuueckuii MmaTepual 1o xuMmuu 8-9 kmaccel. — M.:
[Ipoceemienue, 2014.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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http://www.chemnet.ru I'azeta « XumMus» 1 calT ajig yuurens «5 uay Ha ypok
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«XuMUD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbIE
skcniepuMeHThl: xumus. Komekius Poccuiickoro o01ieo0pa3oBaTebHOTO
nopTana
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