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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOM MPOrPaMMbl OCHOBHOTO 00IIIeTr0 00pa30oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMushH»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XxuMuu Na€T NpPENCTaBICHHWE O IENAX, OOIIel CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET pPACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHUH, OMNPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYarolmuxcsi, ONpeaensieT BO3MOXHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed U3y4eHUs PEeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEHHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH IS  CaMOpa3BUTHUS U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIeSITeIbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOlUXCS;



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

Jlanuble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEeAarorMyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUW XUMHH, 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 OHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETHUUECKUX MPEIACTABICHUN
Pa3HOro YpOBHS:

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

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYyKalomuid MUp»,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUUYECKON HAyKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOIO XapaKTepa, s3blka HayKd, B



OpUOOIIEHUH K Hay4HbIM METOJaM T[IO3HAHHUA TPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro oOOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHun XMMHUHA Ha YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaAKUE LIETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

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

— o0ecredeHue yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHNUIO 00YyYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCaIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeNd (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM YHCJIE€ YMEHHHA OOBSICHATH U OLEHUBATH SIBICHUSA
OKpY’KaoIlIero MHUpa, WCIMOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMHH, TPUMEHATh MX MpPHU pPEIIeHUH NpoOJeM B TMOBCETHEBHOW XKHU3HU MU
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

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

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



COAEPXKXAHUE OBYUYEHUA

8 KVIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

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

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

Xumuueckas ¢opmyna. BaJeHTHOCTH aTOMOB XUMHUYECKHUX 3IIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBas 401 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMHUYeckHe ypaBHeHuUs. Kiaccudukarms
XUMHUYECKUX PEeAKIUH (COeTUHEHNUS, Pa3I0KEHUsI, 3aMEIICHUs], OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOMW, MpaBuiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O0O0pa3l0oB HEOPraHMYECKUX BEUIECTB, HaOIIOJEHUE
¢u3nueckux (MJaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) SBJICHUI, HAOII0ICHUE U
OMKMCAHWE MPU3HAKOB MPOTEKAHWS XMMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUeE, AUCTWUIALKSA, XpoMaTrorpadus, IPOBEICHHE OYUCTKH TOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAaHUE  pEe3yJbTaTOB  IPOBENCHMS  OMbITA,
WUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(IIapoCTEepKHEBBIX ).

Baxkueiiye npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BelecTBo. Haxoknenue kucimopopa B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu TropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrnocoOsbl



MOJIYYCHHUST KHUCIOpoJa B JIA0OpaTOpUM H MPOMBINIIEHHOCTH. KpyroBopot
KHcIopoaa 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 MapHUKOBOTO0 3 eKTa, pazpylieHue 030HOBOTO CIIOS.

Bonopon — anemMeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKUE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyuyeHust. KucmoTsl u comnu.

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

dusnueckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacpilieHHbIE ¥ HEHACHIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUPOJZIE U B KU3HU 4YeloBeKka. KpyroBopoT Bojbl B IPUPO/IE.
3arps3HeHre NpUpOaHbIX BoJA. OXpaHa U OYMCTKA NPUPOTHBIX BO/I.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHHWM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE M XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XUMHYECKUE CBOMCTBAa KHUCIOT. Psn axktuBHoctn MmertamnoB H. H. bekerosa.
[TonydyeHue KUCIIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONMPEIECICHUE COACPKaHUs KUCIOPOJa B BO3AyX€, MOJIyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YyUYCHHE CBOMCTB KHUCIOpOJa, HAOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpas3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, pPACMO3HABAHWE W U3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojoposa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3IlOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIEHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHWE BHEOMATEpHAJIOB),



UCCIeOBaHNE O0pa3loB HEOPTraHWYECKWX BEIMIECTB PA3IMYHBIX KJIIACCOB,
HaOJIOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCJIOT U IIEIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METajla JPYTMM M3 PacTBOpa COJU, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCcIANTETILHO-BOCCTAHOBUTEILHbIE PEAKIINHU

[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.

[Tepronnueckuit 3akoH. [leproanueckas cucreMa XUMAYECKHUX 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 saep. M3otonsl. Onektponsl. CtpoeHne
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA I10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUs paanyca aTOMOB XHWMHYECKHUX 3SJIEMEHTOB,
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.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs)  CBSI3b.
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).

Mesicnpeomemnmnuie 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-HAYYHbIE MOHSATHUS: HAy4YHbINH (DakT, runoresa, TeOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOJUIHOCTh, HAOIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKUIN 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJTAaHEThI, 3BE3/1b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHBICE TMOPOJbI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnognueckuit 3akoH. Ilepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DHJIIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalusd, KaldblUuig M HX
COCMHEHUN B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHure BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukanys XuMAYECKUX PEakIuii Mo pa3ITudHbIM 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 ckopocTHM XUMHUYECKOW peakmnuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTrne 0 xXumMuyeckoM paBHoBecuU. DakTOPBI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

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



OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIHUA C  HUCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 37€KTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
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 COKpalI€HHbIE HWOHHBIE YypaBHEHUs peakiuid. CBOICTBa KHUCIOT,
OCHOBAaHMM U coJell B CBeTe TMpEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakini Ha MOHBL. [[OHSITHE O TMApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, MpOLECCa OUCCOLMALMU KHUCIOT, IIEJIOYEW U  COJIEU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MaTE€pUaNIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(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. CTpoeHrne U (PU3NUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4YaMu). XJIIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4deHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BaKHEWIIHMe XJIOPUIbl U UX
Hax0JICHUE B MIPUPOJIE.

Ob6mas xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHbIE MOAU(PHUKAIINN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTAaBUTENIN KUCIOTHBIX OKCHUJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENST Kjacca KHUCJIOT U crhenuduieckrne). XHUMHUYECKHE PEaKIluu,
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
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSIMH cepbl (KHCIOTHBIE JOXKIHU,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapaktepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHHUS. A30T, pacnpOoCTpaHEHHE B MPUPOJE,
duznyeckue U XxuMudeckue cBoiictea. 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, €€ MoJIyueHHe, (PU3nYecKue U XUMHUYECKUe
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, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
aloTponHeie Moaudukamuu (ochopa, GU3MUECKHE WU XUMHUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaora, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OOmas xapakrtepuctuka 31emMeHToB [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 OpPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHEe. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coyM, uX (PU3MUecKne U XMMHYECKHE CBOMCTBA,
nojgyyeHue W TnpuMeHeHue. KauecTBeHHass peakinusi Ha KapOOHAT-UOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIECHHOCTH U CEJILCKOM
XO34MCTBE.

[lepBoHa"abHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, 3TaHOJI, TJINLIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTH),
MPOAYKTBI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MIPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJii B KM3HHU 4YeloBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX W
HEOPTaHUYECKUX COSTUHCHUM.

Kpemuuii, ero ¢usnueckue W XHUMHYECKUE CBOMCTBa, TOJyYEHUE W
npumeHenue. CoenuHeHus KpemMHHs B mpuponae. OOmme mpeactaBieHus 00
okcusie kpemHusi (IV) u kpemuueBoi kucinore. CHIMKAThl, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHelllne CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa,



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

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPTAaHMUYECKUX BEIIECTB, CBOWCTB COJISTHOW KUCIOTHI,
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),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOTE€HUOB), O3HAKOMJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE Tpoliecca OOYyIIMBaHUs caxapa o JEeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHOMN CEPHOM KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW PEaKIMK Ha Cyabdar-
UMOH U HaOJIO[eHHE MpHU3HaKa €€ MPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX CcOeOTUHEHUH (BO3ZMOXKHO HCIOJIb30BAaHUE
BHUJICOMATEpUAIIOB), 00Opa3liaMu a30THBIX U (POCHOPHBIX yIOOpPEHUM, MOTyUYCHHE,
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 BUJICOMATEPUAIIOB), 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, MPOBEIACHHE KaYeCTBEHHBIX peakiuil Ha KapOoHaT 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

OOwrast XxapakTepuCTUKa XMMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux diaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaiioB. Meraynueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKUH  pAl
HaIpsHKEeHUN MeTawtoB. Ou3nyeckue U XMMUYECKHe 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: MOJNOXKEHUE 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 HATpusi W Kanud. [IpuMeHeHne mIeNOoYHBIX METAUIOB MU HX
COCIUHCHUM.

[[lenoyHo3emenbpHblE METAUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumMudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJEHUE B NpUpoje. PU3NUEeCKUEe U XMMUUECKUE CBOMCTBA MarHusl
U Kanblus. Baxueilmue coequHEeHUs KalblUs (OKCHJA, TUIPOKCUI, COJIM).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOoXAeHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoEHHE aToma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI 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
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATBIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMH 00YUYaIOIIHUXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIHUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUM H
pacIIMpPEHUE OIbITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(popManuen o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax M MpPaBUIaX MEKINYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TMpOLECCe OTOW Y4YEeOHOM EeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Da3BUTHA HAyKM U COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMAHHS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMAEMBIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPAaBOYHOMN



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CpPEICTBAMH HHGOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO M TIO3HAHWIO, JF0003HATEIHHOCTHh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOCKTHOM M  HCCIIEIOBATEIIbCKOMN
JeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJICICTBUU U
HEIPUSITUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMHU BEIIECTBAMU B OBITY U pEabHOMN KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3aTuyHoro poja,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUs ¢ YYETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIbHOCTH U Pa3BUTHSI HCOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOJPECCHOHATBLHOM Cpejie;

6) PK0JIOTHYECKOro0 BOCIIUTAHMS:

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O0e3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GbU3NYEeCKOMY U TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuWJI 0€30MacCHOTO MOBEICHUSI PU padOTe C BEIIECTBAMU, a TAKKE B CUTYaIIUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, MOJIy4aeMble MPU M3YYCHUH XUMUU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIO, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYpbl, OCO3HAaHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM M COLMAJILHON ITPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATHI

B cocraBe wMeTanmpeaMETHBIX PpE3YJbTATOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHSATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W IMO3BOJSIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEIAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEITIOCTHOMN



HAyYHOW KapTHUHE MHUPA, U YHUBEpCAJIbHbIC yueOHbIE NeicTBUs (TT03HABATEILHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHHUIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIBbHBIX ()aKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUM ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUYECKUE PACCYyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHATH B TPOIECCEe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHYECKON Peakly — MPH PEIICHUHM y4eOHO-TTO3HABATEIbHBIX 3aJ1ad, ¢ YIETOM
ATUX MOJIECIBHBIX MPEJCTABICHUN BBISABIATh U XapaKTepU30BaTh CYIICCTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KauyeCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JI1 (POPMHPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETCHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalJoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMmyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIU3UPOBATH W HWHTEPIPETUPOBATH HH(OOPMALIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABJICHUS, MOTYyUYaeMyH0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3ndHble METOJbI M 3allpOChl MPU MOUCKE U O0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIb30BAHUS PA3IUYHBIX [TOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh U aHAJW3UPOBaThb B IIpolecce Y4eOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHUSl 3a/laBaTh BOMPOCHI (B XOJ€ Jauajora W (WIKM) JAUCKYCCHH) TI0
CyLIECTBY  OOCYXJaeMOl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI PEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpPHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHON pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YeHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

MNPEIMETHBIE PE3YJIBTATbBI

B cocrtaBe mpeAMETHBIX peE3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAYYHbIE 3HAHUS, YMEHMSI U CIIOCOOBI



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

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

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBast 10J1s1 XUMUYECKOTO AJIEMEHTA B COEAMHEHUN, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHHS, XUMHUYECKasi peakuus, Kilaccu(uKauus peakuuid: peaxkiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKIINH, TEIIOBOU 3PPEKT peaKiuH,
AIpO aTOMa, JJIEKTPOHHBIMA CJIOW aroma, aTOMHas OpOHUTallb, pPaanyC
aToMa, XMMHUYECKasi CBS3b, MOJISIPHAS W HEMNOJSIpHAs KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MaccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY J[UIsI COCTaBi€HHS (Hopmys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEOUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT M HOHHAs) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIci [lepuonnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B llepuoguueckoil cucreme,
3aKOHOB COXpPAaHEHHS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TOHSTHS «TrJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbsie u
Oonbllle TEPUOAbl, COOTHOCUTH O0O3HAUYEHMsS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MenzaeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB W 3apsij sapa, 001Iee 9ucio dJIEeKTPOHOB
U PaCTpeeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

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

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

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

MIPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON NEeATeTbHOCTH — aHaJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEeaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEPEHHE, MOJICIUPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICIEHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEACIEHHON MaCcCOBOHM JOJE€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondTanenH, METUIOPAHXK U JPYyTHe).

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

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHSATHUH: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYJlda, WOH, KaTUOH, aHWOH, IIPOCTOE BEILECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlMsi, XUMUYeCKasi CBSI3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJSIpHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTajau3aTrop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
ATOTpONHs, aM(pOTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTALTMYecKas pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUSA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJICHUS (HOpPMYT
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHII;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY CO€IMHEHUN 1o ¢dopmyiaM, BHA XUMUYECKON
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpeiBath cMbica llepuommueckoro 3akona JI. W. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckol CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paziuuath MOHATHUS «rJ1aBHas mnoarpynmna (A-rpynmna)» U «moOouyHast
noarpynmna (b-rpymma)», manbie u OoONbIIME TEPUOMABI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefieieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB M MX COCIWHECHUI B
npejenax MaJiblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTENEHEH OKUCICHHS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOJITBEPXKIAs OMNHUCAHUE
NpUMepaMi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIOMIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCa 3THX PeaKIuid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIHYI0O MOJIEKYJISIPHYIO W MOJISIPHYIO MacChl
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  00OpYy/IOBaHHMEM, a TaKXKe IMpaBUiia OOpallleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMUA II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEIIECTB (aMMHUaKa U YIIIEKHUCIIOro ras3a);

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

MPUMEHSTh OCHOBHBIC OIEPAIlMU MBICTUTEIBHON NIEATEbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3Y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpEHHEe, MOJCIMPOBAHUE, IKCICPUMEHT (peaabHbId U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue 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 5 ) bubnuorexa [{OK

' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c

YyeJIOBEKa

12 BemecTBa 1 xuMu4eckue 15 | bu6nunorexa LIOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK

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

' U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [IOK

' OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJ1aCChl 1 | | bubnuorexa [{OK

HCOPTaHUYCCKUX COeIUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

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

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




3.1

3.2

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

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

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

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

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 peaKuu
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 ITPOIT'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kourpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcebl
| [Ipeamer xumun. Posb XUMUU B KU3HU | bubmuoreka [JOK
yeJioBeka. Tela 1 BemecTBa https://m.edsoo.ru/ff0d210c
2 IlonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUU 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U TIPUEMBI | bubnuorexa [JOK
oOparieHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucteie BemecTBa U cMech. CIocoObl | bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
A . p p https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [JOK
6 ATOMBI U MOJICKYJIbI 1
y https://m.edsoo.ru/ff0d2a6c¢
7 XUMUYECKHUE AIIEMEHTHI. 3HAKU | bu6mmoreka [IOK
(CMMBOJIBI) XHMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U crOXHBIE BEIIECTBA 1 bubmorexa HOK
p H https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BEIIIECTB.

bu6mmoreka [IOK

10 X eckas ¢o a. BanenTtHoc
M A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNnbHAsA MOJIEKYJISIpHAas Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
DJIEMEHTA B COCAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMUMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnoreka [JOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koamuecTBa, Macchl
bu6mmoreka [IOK
17 BEILIECTBA 10 YPABHEHUSM XUMUYECKUX
. https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUuecKkux peakiuii
18 (coemuHEHHs, pa3IOKCHUS bubmmorera [TOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bu6mmoreka [JOK
19 sHuKIoneauct. O0o0mEeHne u
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHast padora Nel mo reme bubmuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubnnorexka [JOK

Bo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [JOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObl osTy4eHHst KUCIOPOaa B
23 naGopaTtopuu ZILIH OMLIH_UIGHI:;{OCTI/I bubmmorexa [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoit 3¢ ekt xumMuaeckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIUIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3ar $I3H€I§I/qul)303 . a, CII0COOBI lro bubmmorexa LOK
P Ayxa, https://m.edsoo.ru/ff0d4cda
MPEAOTBPAICHUS
[IpakTuueckas padbora Ne 3 mo Teme
26 «[lony4yenue u coOupanue KHCIOpoa bubmmorexa LOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BelecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)% du3nyecKre 1 XMMUYECKHUEe CBOMCTBA bubmuoreka [JOK
Bostopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 ITo € 0 KHCJIOTax " CO
HATHE O KHCTIOTAX 1 COIBIX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHus BOAOPOa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
bu6mmorexa [IOK
31 «ITomyuenue u cobupanue Boopo/a,

HU3YUCHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Brranciienuns 00bEMa, KoJIMuecTBa
33 BEIIIECTBA ra3a 1o €ro N3BECTHOM bubmorexa [IOK
0 MY https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MM 00BEMY
Brrunciienust 00bEMOB ra30B 110
34 aBHCHHMIO PEAKIIMU Ha OCHOBE 3aKOHA bubmotexa [IOK
ypas pearty 1 https:/m.eds00.ru/ff0d5708
00BEMHBIX OTHOILICHH I'a30B
35 DOuU3nIecKue U XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstre 06 bubnnoreka [JOK
UHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie
37 1 HEHACBIIICHHBIC pacTBOPLI. MaccoBas bubmorexa [JOK
B pactBOpaL. https://m.edso0.ru/fF0d5b40
JIOJISL BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme
18 «IIpuroroBiieHre pacCTBOPOB C bubnuotexa [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiaccupuKaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa [TOK
: P https:/m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: cCOCTaB, KJIacCU(pUKAIIHS, bu6mmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnunoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCOéBII) ot )eHI/ISI XI/IMI/I‘-IZ(I))KI/IG bubmorexa HOK
. i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
43 I'eneTnyeckas cBA3b MEXKAY KilacCaMu bubnnorexa [HOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O060061IeHre U cucTeMaTu3alus 3HaHUN
- . https://m.edsoo.ru/00ad9cb2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorera [JOK
. p https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XUMHYECKUX 31eMeHTOB. [loHsTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX YJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubmuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
bu6mmoreka [JOK
53 Ileprozsl, TpymIIbL, MOATPYIIIEI

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




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000109eK
. bubnmoreka [JOK
55 aTOMOB 3JieMeHTOB [leprnoauyeckoii
https://m.edsoo.ru/00ada6bc
cuctemsl [. . MenaeneeBa
XapakTepucTuka XMMHU4YE€CKOT0
56 3JI€MEHTA MO €ro MOJO0KEHUIO B bubnmoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HAyKu U npaktuku. . 1. bubnnorexa [JOK
MenpeneeB — y4€HBIM, IEJArOr U https://m.edsoo.ru/00ada96e
rpak1aHuH
PesepBHblii ypok. O000I1IEHHE 1
58 CI/ICTEMaTI/I?,Zp WSl 3HAHWH / bubmorexa LIOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
KonTtponbHas padota Ne4 o reme
59 «Ctpoenune atoma. XuUMHYECKas CBSI3b» bubmorexa [TOK
R . ) https://m.edsoo.ru/00adb486
/ Becepoccuiickast mpoBepodHasi paboTa
60 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuotexa [JOK
XUMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xumudeckas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
2 KoBasieHTHas1 monsipHas XuMU4eCKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HETOMSIpHAS XUMHUYECKas bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS bubmuorexa [JOK




https://m.edsoo.ru/00adae28

65 OKHCIUTEbHO-BOCCTAHOBUTEIbHBIC | bubmuorexa [JOK
peakuuu https://m.edso00.ru/00adb076
bu6mmoreka [IOK
66 0) 1
KHCTTITTCIIL 1 BOCCTAROBHTEH https://m.eds00.ru/00adb076
PesepBHbIil ypok. O000IICHHE 1
67 CI/ICTIC)MaTI/IBZ.’p ust 3HaHPII>'IHl 10 TeME 1 bubmorexa [TOK
1 https://m.edsoo.ru/00ad9cb2
«Ctpoenue atoma. XUMHUUYECKas CBA3b)
68 PezepBHblit ypok. O60011eHNE U | bubnnorexa [HOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
[Iepnonrueckuit 3aKoH.
| [lepuonuueckast cucrema | bubmumoreka [IOK
XUMHYECKHX 31eMeHTOoB /1. H. https://m.edsoo.ru/00adb59%e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMHYECKHX AJIEMEHTOB 1 bubmorexa LHOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HOMeHKIaTypa | bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckoil CBA3U U TUIIBI | bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbHnas padora Nel no teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukamnms xumuaeckux | bubnnoreka [JOK
PEAKLHI MO pa3IUYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKOMN
7 eakquu. IIoHsATHE O TOMOI€HHBIX U 1 bubnnorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 DakTOpBI, BIUAIOIIME HA CKOPOCTh 1

XUMHYECKOMN PCaKIUU U IMOJIOKCHUC

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




XUMHUYCCKOI'0O paBHOBCCHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIbHEIE U cIa0ble bubmmnorera [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 Hounrie ypaBHEHUS peakIuil bubnmorexa [IOK
P peak hitps://m.eds00.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubnnorexa LIOK
val https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIHI
XUMHUYECKHUE CBOWCTBA COJIEH B CBETE
. bubmuorexa [JOK
13 MpeACTaBICHUIN 00
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLMAIITHI
. bubmuorexa [JOK
14 [TonsiTne o ruponuse couen
https://m.edsoo.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pemenue sxkcnepuMeHTaIBHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a71auy
KonTpoabHnas pabora Ne2 no teme
17 «IIIEKTPOIUTHYECKAS TUCCOIMAIHS bubmmnorexa [IOK
P A HHATH https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B paCTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I'—IGCKFI)/IG CBI;I?ICTBa Ha IpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. CoJisiHast KUCIOTA, bubnmoreka [JOK




XUMHYCCKHUEC CBOfICTBa, IIOJIYYCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «TonyyeHne COITHON KUCIOTHI bubmmorexa [IOK
yi N N ’ https://m.edsoo.ru/00ade348
U3y4YeHUe €€ CBOMCTB»
Brruucnenust no ypaBHEHUSIM
21 XUMHAYECKHUX PEAKIIUU, €CIIU OJUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOoB JlaH B U30BITKE
” OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
2 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpoOJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnuorexa [JOK
dbuznyecKkue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢uznyeckue 1 XuMUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
26 MIOJIy4EHUS] CEPHON KUCIIOTHI. bubnnoreka [JOK
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
7 Brraucienrne MacCoBOM JOJIM BBIXOIa bubmuorexa [JOK
NPOIYKTa PEaKInu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCTHKa SJIEMEHTOB bubnmoreka [JOK




VA-rpynnel. A30T, pacnpocTpaHeHUe
B IIpupoae, GU3NIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

https://m.edsoo.ru/00adeea6

29 XUMHYECKHE CBOMCTBA, MOJyYEHUE U bubmorexa [JOK
> HOIYH https://m.eds00.ru/00adf004
pUMEHEHUE
[IpaxTuueckas padora Ne 3 o reme
30 «lTonyuenne aMmMuaKka, U3y4eHHUE €ro bubmoreia HOK
wadi > H9YE https://m.edso0.ru/00adf 180
CBOICTB»

31 A3oTHas KuCI0Ta, e€¢ (QU3NIecKue U bubnnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aAMMOHHS B KQUECTBE MUHEPATHHBIX

32 00peHuii. XUMHUECKOe bubmorexa HOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCTMHEHUSIMU a30Ta
®Pochop. Okenn pocdopa (V) u

33 @ocgo pHaSI KncnfTa (1)@1/1:1)31/1(qe)01<1/1e " bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue GocdaTos B

34 KaueCcTBE MHUHEPAIbHBIX y100pEeHUI. bubnmnoreka [JOK
3arpsi3HEeHUE IPUPOAHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu E))zle gmﬂiecéle U XUMHUYECKHE bubmmorexa [OK

P P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yriaeposaa, ux puzndeckue u bubnmuorexa [JOK

XUMHUYECKUE CBOUCTBA.

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




DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcUJoM yriaepoaa (IV)

37 VYrosbHag KUCI0Ta U €€ COu bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme

18 "[TonydyeHue yrieKucaoro rasa. bubnunoreka [JOK
KadectBenHnas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[IepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKHUX BEIIECTBAaX KaK O
https://m.edsoo.ru/00ac054¢e
COEIMHEHUSIX YIIIepoa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00aec080a
[TpakTuueckast pabota Ne 5. Pemenue

41 JKCIIEpUMEHTAJIBHBIX 3a/1a4 110 TEME bubnuorexa [JOK
«BaxHenme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTpoabHnas padora Ne3 no teme
42 «BaxHenmme HeMeTaulbl U UX bubmmorexa [OK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
AJIEMEHTOB — METAJIOB.

13 Merannmnueckas CBsI3b U bu6mmoreka [IOK
MeTaUInYeCKas KpUCTaIInIeCcKast https://m.edsoo.ru/00ae103e
pemérka. PuU3n4ecKre CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUUECKUH Psifl

HaHpH)KeHI/Iﬁ MCETAJJIOB

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




OO0mue cnocoObI MOTYYEHUS
mMeTaymoB. CruiaBel. BerauciieHus mo

45 ABHCHMSIM XMMHYECKUX PEAKINMN bubmorexa HOK
P DeaiHi, https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COJEPIKUT
puMecHu
bu6mmoreka [IOK
46 TTonsTHE 0 KOPPO3UU METAIIIIOB
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47 €JI0YHBIC METAJLIBI
m https://m.edsoo.ru/00ae14b2
43 OKcuabl U THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ael5e8
. bubmuoreka [JOK
50 Baxueiiime coefMHEHN KaJlbIUA
https://m.edsoo.ru/00aec15e8
51 O06o0mIeHre U cucTeMaTr3aIus
3HAHUU
50 JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHU https://m.edsoo.ru/00ac1886
[TpakTuyeckas padora Ne 6 o Teme
53 "XEcTKOCTEL BOIBI M METOMEI €€ bubmnorexa LIOK
" A https://m.edsoo.ru/00aeclae8
YCTpaHEHUS
54 N —— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
THAPOKCUIA https://m.edsoo.ru/00ae1c64
b K
56 Keneso nonmmoreka 11O

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




OKCI/II[BI, THAPOKCUABI U COJIM JKEJIE3a

bu6mmoreka [IOK

37 (IT) n xene3a (I1I) https://m.edsoo.ru/00ae35e6
53 O606IEI6HI/IG A CUCTEMATU3aLMs
3HaHUH’
[IpaxTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmoreka [JOK
«BaxHeie MeTalibl U UX https://m.edsoo.ru/00ae3de8
COETUHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTa
peaxkiuu
61 O606I£IGHI/I€ Y CHCTEMAaTH3aIINS
3HAHUHN
Konrtponsnas pabora Ne4 o reme
62 «BaxxHe#mme MeTaIbl 1 UX
COCTMHECHUS
63 BemecrBa u maTepuansl B bu6mmorexa [IOK
MOBCEIHEBHOM KU3HU YeI0BeKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNe bubnuorexa [JOK
OKPYKaIOIIE Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennn bubmuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O000IeHNE U bubmoreka [IOK
crucTemMaTu3anus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 Peseprubriit ypok. O6001eHIE U bubnuotexa [JOK




cucTeMaTru3anusa 3HAHUHI

68 PesepBublit ypok. O6o0mIeHnE 1

cucTeMaTu3anusa 3HAHHI

https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

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

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

pacKpbIBaTh  CMBICII OCHOBHBIX XMMMUYECKHX IIOHATHH: aToM,
MOJIEKYJIa, XUMHYECKMH DIIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs M HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTECIIBHAs AaTOMHAas M MOJIEKYJISIpHAs Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas A0S XUMHUYECKOIO
AIIEMEHTa B COEIMHEHUHU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KJaccu(uKalus — peakuMid:  peakUUuM  COEAMHEHHs,  pPeaKkLuu
pa3IOKEHUs, PEAKLMU 3aMELICHMs, peakuuu OoOMeHa, DJK30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TeIoBoM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIs BEIIeCcTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH H

MMPUMCHATDH 3TU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

UCIIOJIb30BaTh XUMHYECKYI0 CHMBOJHMKY JJII COCTaBi€HUs (GopMyll

BCIICCTB U ypaBHCHI/II\/'I XHUMHUYCCKUX peaKLII/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIAPHOI0O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

1.6

OTpEeNATh BaJIEHTHOCTh aTOMOB JJEMEHTOB B  OWHApHBIX
COCTMHEHUSX
KJIacCCU(pUIUPOBATh XMMHYECKHE peakuu (M0 4YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEaKIUH BEUIECTB, 110 TEII0BOMY 3 dekry)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MacCChL

BE€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISTH MAacCOBYIO JIOJIO XMMHUYECKOTO 3JIeMEHTa Mo (Gopmyie

COCIUHCHMUS,
BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METObI MMO3HAHUS — HAOIIOICHUE,
U3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peajbHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHelne NpeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY
pacKpbIBaTh CMBICJ OCHOBHBIX XWMMHYECKHX IIOHATHI: OKCHU[,

KHCJI0Ta, OCHOBAaHHUEC, COJIb

2.2

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpelleJIéHHOMy KJIacCcy

coenuHeHul no popmMynam

2.3

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

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTHU TIIPOTCKAHUA XHUMHUYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

cleoBaTh MpaBWJIaM TONB30BAaHUS XHUMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/IOBAaHHMEM, a TaK)Ke IMpaBUJaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU 110 BBIIIOJHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3o00pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € OMNpPEAEIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEIIIECTBA, IJIAHUPOBAThH U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI TI0
pacrlo3HaBaHUIO PAaCcTBOPOB IIeJoYel M KUCIOT C TOMOIIBIO

WHIUKATOPOB (JIakmyc, (heHoadTaIenH, METHIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmoguueckass cucrema
xumuyeckux osnemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.

Xumudaeckas cBa3b. OKHCIHUTEIFHO-BOCCTAHOBUTEIILHBIC peakuuun»

3.1

pPacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKMX IOHATHMH: SOPO aToMma,
AIIEKTPOHHBIA CIIOW aToMa, aTroOMHas OpOHMTal b, paanyc aToMa,

XUMHYECCKass CBA3b, IOJIsIpHAad W HCEIOJIsIpHad KOBAJCHTHasd CBA3b,




3.2

33

ANEKTPOOTPHUIIATEIHHOCTh, HMOHHAs CBS3b, WOH, KAaTHOH, AaHWOH,

CTETeHb OKHUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE HIIEMEHTBI

OMKCHIBATh W XapaKTepwu3oBaTh TaOimuuHyo Gopmy [lepromuueckoii
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3IuyaTh MOHATHS «TJIaBHAs
noarpynna (Arpymnma)» u «nobounas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEpUOabI

34

3.5

packpsiBaTh cMbica Ilepmoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE NMEPUOANIECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HuX mnoinoxenus B Ilepuonnyeckoii

CHCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiHIe
«Ilepuonuyeckass  cucrtemMa  XuUMHYeckux  asnemeHtoB  [I.U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKMX OJJIEMEHTOB (COCTaB M 3apsj sjapa, o0llee 4YHCIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

3.7

9 KVIACC

OTpEeAeNsiTh  CTENeHb OKHUCIEHUS DJIEMEHTOB B  OWHApHBIX
COETUHEHUIX
ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAs W HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IPoBEePsAEMOro
pe3yJjbTara

1

1.1

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

ITo Teme: «BemecTBo U XUMUYECKask PEAKIIUSD)

pPacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHX TIOHSITHHA: pacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOIUTHYECKAs TUCCOIMALNS,
peaknuu MOHHOTO OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
o0OpaTumbie u HeoOpaTUMbIe peakuuy,
OKHCITUTEIIbHOBOCCTAHOBHUTEIBHBIC peakiuy, OKHCITUTEITb,
BOCCTAHOBUTENIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJUIOTPOIHUA,
aMm(doTepHOCTh, XUMHYECKas CBA3b  (KOBaJCHTHas, HOHHAas,

MeTaHHI/I‘-IeCKaSI), KpucTtaJllindeCcKasa pCIJ_IéTKa, CIlJIaBbl, CKOPOCTb




XUMHUYECKOU peaKkuu

1.2

1.3

1.4

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H

HpI/IMeHHTB OTH IIOHATHUS HpI/I OIINCAaHUU BCILICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTABJIATH ypaBHeHI/IH 3JICKTpOHHTH‘IeCKOI>’I Jucconuanuu KHUCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YpPAaBHCHHS DPEaKIuil
HOHHOT'0 0OMeHa

paCKpBIBaTB CYH_IHOCTB OKHCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKquI

1.5

IMpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYCSCKOHN pCaKIuu

Ilo temam: «Hemerasuibl U uUX coequHeHUsI» U «MeTaiipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUuecKre XUMHYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXIasi OINHUCAHUE
pUMepaMu MOJICKYJISIPHBIX ¥ MOHHBIX YPaBHEHMI COOTBETCTBYIOLIUX

XAMHYECKHUX PEaKUi

COCTaBJIATE YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOMINX CYIICCTBOBAHUC

TeHETUYECKOM CBSA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCHICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B Pa3IMYHBIX

YCIIOBHSIX
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cleoBaTh MpaBWJIaM TIONB30BAaHUS XHUMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSIMHU IO BBIIIOJHEHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IOJYYCHUIO U CO6I/IpaHI/IIO

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

2.5

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

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMUs 1 OKpY>Karoas cpear

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMuyeckux mnonstuil: [IJK

BEILECTBA; KOPPO3HUs METAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OICpaluu MBICITUTEIIBbHOM ACATCIIbHOCTH —




aHaJdu3 W CHHTE3, CpaBHEHHE, OOOOIIEHUE, CHUCTEeMAaTHU3aIHIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSISCﬁ —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMi, eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaONIOJICHWEe, W3MEpPEHUE, MOJICITHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3J1EMEHT COAECPKAHUS

IlepBoHauaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€IOBEKa. XHMHUS B CHCTEME HaykK.
Tena u BeniectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATperaTHOe COCTOSHHUE

BCIICCTB

ITonsrue o METOJaX ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMCCH. Cnoco0n1

pasaciICHus cMmecen

1.3

1.4

ATOMBI WH MOJICKYIJIBI. Xumudeckue d3yeMeHThl. CHMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocTbie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XUMUYECKOT0 2JIEMEHTa

B COCIMHCHNU

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MossipHas Macca. B3anMoCBs3b KOJIM4YECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam

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

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

XUMUYECKHUX Peakiuii (COeTMHEHUS, PAa3JIOKEHUS, 3aMEIIIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCYI0H, C MpaBUjIaMu
paboTel B saboparopuu W nOpuéMamu oOpamieHuss ¢ JabopaTOPHBIM
o0opy/sOBaHUEM, H3y4y€HHE M ONucaHue (QHU3NYECKUX CBONCTB 00pa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHne ¢u3nueckux (MUIaBJICHHE BOCKa,
TasiHUE JIbJIa, PaCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHACHCAlUs BOJAbI) U
XUMHYECKHX  (TOpeHHe CBEeYd, MpOKATMBaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHCIOTOW) SBJICHWUW, HAOIIOIEHWE W OINUCAHUE
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMMOJIEHCTBHE KeJie3a C PACTBOPOM

comma meau(Il), nzyuenue cmocoboB pasaeneHuss cMecei (C MoMOIIbI0 MarHuTa,




2.1
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buapTpOBaHUE, BBIMAPWUBAHKE, IUCTHUIUIALMS, XpoMmarorpadus), MpoBEACHUE
OYNUCTKU HOBapeHHOﬁ coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (IIapOCTEP>KHEBBIX )
Baxwuelime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bo3nyxa. Kucioponm — anemMeHT W mpocToe
BenlecTBo. Haxokaenuwe kuciaopojga B mpupoje, Gu3ndeckue M XUMHUYECKHe
cBoiicTBa (peakumuu ropenus). Oxcuapl. [Ipumenenue kucimopona. CrocoObl
MOJyYeHUsl KHUCIOpoJa B J1a0OpaTOpuud M MPOMBIIUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAu(pUKaLUs KUCI0Poaa

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

yCcHJICHHE TTapHUKOBOTO 3¢ dekra, pazpyiieHne 030HOBOTO CIOs

Bonopon — aneMeHT u mpocroe BemiecTBo. HaxoxkaeHue Bojoposia B MPUPOJIE,
dusnyeckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI TOTYYCHUS.

Kucmaote! u comu
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MossipHblil 00bEM Ta30B. Pacu€Tbl M0 XUMHUECKUM ypaBHEHHSIM

2.5

2.6

®usnyeckue CcBoKcTBa BOAbl. Boma kak  pactBoputens. PacTBOpBL
HacpllieHHble 1 HEHACHIIIEHHBIE PAacTBOPbI. PacTBOPUMOCTH BEHIECTB B BOJE.
MaccoBass nons Bemecrsa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanusi. Ponb pacTBOpoB B MpUpoje€ U B KU3HU 4YenoBeka. Kpyroopor
BOAbl B MpUpOAE. 3arpsA3HEHUE MPUPOIHBIX BoA. OXpaHa U OYMCTKA
MPUPOAHBIX BOJI

Knaccudukanust neopranmueckux coeaunennid. Oxcunbl. Krnaccuduxarus
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpazyronue. Homenkiarypa oxcumoB. Du3znyeckrue M XUMHUYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUJI0B

2.7

OcHoBanmsi. Knaccudukamnuss ocHOBaHUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHMs. Homenkiatypa ocHoBaHMil. PU3NYECKHE U XUMHYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kuciaor. dusnyeckue u
XUMUYECKHE CBOMCTBAa KUCIOT. Psan aktuBHOcTM MerayuioB H.H. bekerosa.

[Tonydyenue Kkuciaor

29

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

ITonyuenue coiseit




2.10

I'ereTmueckas CBSI3b MECXKAY KilaCCaMU HECOPraHUYCCKUX COCI[I/IHGHI/II\/'I

2.11

3.1

3.2

XVMMHYECKUN  DKCIEPUMEHT: KadeCTBEHHOE  OIPEACICHUE  COACpKaHMS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, COOMpaHWe, paclo3HaBaHHE U M3Y4YECHUE
CBOWCTB KHCJIOPOJa, HAOII0ACHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCIIOBUSL BOZHUKHOBEHUS M MPEKpallleHus TOpeHus (Iokapa), 03HaKOMIIEHHUE C
o0Opa3llaMl OKCHJOB U OIIMCaHME HUX CBOMCTB, IMOIydeHue, coOupaHue,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bostopoia ¢ okcugoM Meau(1l) (Bo3MoKHO MCIONIBb30BaHUE BUIEOMATEPHAIIOB),
HaOmo/leHue o0pa3loB BEUIECTB KOJIMYECTBOM | MOib, HCCIEAOBAHUE
0COOEHHOCTEH  pacTBOpEHHUs] BEIIECTB C PA3JIMYHOM  PacTBOPHUMOCTBHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJECHCTBUE BOJBI C MeETalyIlaMH (HaTpUeM U KajbLUEeM)
(BO3MOXHO HCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PAaCTBOPOB
KACIOT M LIeJoYeil ¢ IOMOIIbI0 MHJUKATOPOB, MCCIEJOBaHUE OOpa3LoB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJIEHUE W3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U INEJIOYEH, H3y4YeHHe
B3aumoeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJlJIaMH, peaKIni HEUTPaIN3allii, IOJyYEHUE HEPACTBOPUMBIX OCHOBaHMI,
BBITECHEHHE OJHOI0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIIeHHe
DKCIEPUMEHTAIbHBIX 3a1ad Mo TeMe «BakHelmmMe Kiacchl HEOPraHUYECKHX

COETUHEHUIN)

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CTpoeHne aToMoB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIbBHBIC PCAKIITNN

[lepBble TOMBITKM KIACCU(UKAIIMU XUMHUYECKUX 2JjieMeHTOB. [loHsatue o
TPYIAaxX CXOJHBIX AJIEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENbHBIC METAJLIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT aMdoTepHbIe

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX d1eMeHToB J[. M.
Meneneesa. Koportkonepuoanas 51 JUIMHHOIIEpUOAHAS (bopmbI
Ilepnonnueckoir cucteMbl xuMuuyeckux odseMmeHtoB JI.MI. MeHnneneesa.
Ilepuoasl u rpynmbl. PU3HMYECKUN CMBICI IHOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIeMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DinekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04YeK aToMOB TepBbIX 20 XUMHYECKHX 3JIEMEHTOB




3.4

3.5

ITepuoanueckoit cucremol JI.1. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B [lepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHUsI paJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBOWCTB IO TpyINIaM U MEepHOIaM.
3nauenue [lepmoanueckoro 3akona u lleproguyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenpaeneeB — y4€HbId U
rpakJIaHUH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBSI3b.

SJIGKTpOOTpI/IHaTeHBHOCTL XUMHUUYECKHUX dJIEMEHTOB. MlOHHAs CBSI3b

3.6

3.7

Crenenp okucieHusa. OKHUCINTEIFHOBOCCTAHOBUTEIBbHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBIICHUS. OKHCIUTEIN U BOCCTAHOBUTEIIN

XYUMUYECKUH JKCHEPUMEHT: H3Y4eHHME O0Opa3lloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCHIA LMHKA C PAacTBOPAMH KHUCIOT HU
11eJI0YeH, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX pEaKLUil (TOpEeHUE, peakliuy pas3iioKeHUs, COSTUHEHMS])

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemecTBo 1 XMHu4decKkas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucremMa XUMUYECKUX dyeMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, KalblUusi U MX
COCMHEHHII B COOTBETCTBUU C IOJOKEHUEM 3JIeMEHTOB B llepmoanueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

Crpoenue BemiecTBa: BHUABI XMMHYECKOW CBSI3U. THIBI KPUCTAJUIMYECKHUX
pEeLETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH
U BUJa XuMudeckoi cBsizu. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BEUIECTB (MEXAYHapoAHas U TpUBHAIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K PA3IMYHBIM  KJaccaM HEOPraHWYECKHX COCIUHEHUH,

TFCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccugukanus XMMUYeCKUX peaklUi M0 pa3IMyHbIM MpU3HaKaM (110 YHCITy U
COCTaBy Yy4acTBYIOIIMX B PpEaKLUU BEIIECTB, MO TEIUIOBOMY 3(pdekry, o

W3MEHEHMIO CTEIICHEH OKMCICHHUS XHMHUUYECKHUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




1.4

[0 Y4YacTHIO Karajau3aropa). OK30- M  DJHIOTEPMHUYECKHE peakiuw,

TEPMOXUMHUUYECKHUE ypaBHEHU. [IoHATHE O CKOPOCTH XMMHUUYECKOU PEAKLINK

[Tonatue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOH pEaKUUUd U TIOJ0KEHUE

XUMHYECKOI'O paBHOBECHUA

L.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBiieHME  ypaBHEHHM
OKHCIIUTEJIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMHA C HCHOJIb30BAaHMEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKONH TUCCOLMALMU. DJIEKTPOIUTHl U HEIIEKTPOIUTHI.
Karuonsl, annoHbsl. MexaHu3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHb aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiiun voHHOro oOMeHa. YcIOBUS HNPOTEKaHUS PeakLUi MOHHOIO OOMeHa,
[IOJIHBIE U COKpALEHHBbIE HOHHbIE ypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJieil B CBeTe MpEeACTaBICHUNH 00 3IEKTPOIUTUYECKOMN

nuccounanuu. KauecTBeHHbIe peakunu Ha HOHBI. [[oHATHE 0 THAPOIU3E CoJe

XUMHUECKUI HKCHEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHM KPUCTAITMYECKUX
pEemETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
aJiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOpPOCTH XHWMHUYECKOW peakluu OT BO3JEUCTBUS pa3IMYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Mpoliecca
JMCCOIMALNM  KHCJIOT, INeNouel M comel  (BO3MOXKHO —HCIOJB30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE OINbBITOB, HWUIIOCTPUPYIOUUX MPU3HAKU
MPOTEKAaHUs pPeaKlMii HOHHOTO oOMeHa (00pa3oBaHUE OCa/iKa, BbIIEICHHUE rasa,
o0pa3oBaHHE BOJbI); OIBITOB, HUIIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peaKklIUi (FOpeHHe, peakluu pPa3JIoKEeHUs, COeIUHEHUs);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KAaUeCTBEHHBIX PeaKIMi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCIMHECHUA

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue u GU3NIeCcKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha TMIPUMEpPE XJopa
(B3auMoJIelicTBHE C MeETaulaMH, HEMETaJUlaMH, IIeJIo4yaMu). XJIOPOBOAOPO.

CosngHast KUCJIOTAa, XUMUYECKUE CBOMCTBA, NTOJIyYEHHE, MpUMeHeHue. JleiicTBre




2.2

XJIOpa M XJIOPOBOJOpPOJa Ha OpraHU3M yeloBeKa. BakHeline XJIOpUIbl U UX

HaxO0XJICHUE B IIPUPO/JIC

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTeTeHH okucieHus. CTpoeHne u GpuU3nYecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCJIOpOJia U cepbl. XMMHUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢dusnueckue W XUMHUYECKHE CBONCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCJIOTHBIX OKCcHAOB. CepHasi KHCIO0Ta, (PU3MYECKNE U XUMHYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduyeckne). XuMHUIECKUE
peakuuy, JISKAIIMe B OCHOBE NMPOMBIIUIEHHOTO CHOCO0a IOJy4eHHUS! CEpHON
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn cepH0171 KHCJIOTBI, Ka4€CTBCHHAsA pCaKUusa Ha
cynb¢ar-uoH. HaxoxneHue cepbl U €€ COCIMHEHUH B MpHpoae. XUMHYECKOE
3arps3HEHUE OKPYKAIOUICH CpEeIbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC OXKIH,

3arpsA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 npeaoTBpalliCHUA

2.3

OOmiass xapakTepucTHUKa 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHBIC CTETICHH OKUCIICHHS. A30T, paclipoCTpaHEHUE B MPUPO/IE,
¢dbusznueckre U XMMHYECKHe cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUaK,
ero (Qu3MuecKue W XMMHUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHSA, UX (QU3NYECKHEe M XMMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHast peakiusi Ha MOHbI aMMOHHS. A30THasg KUCJIOTa, €€ MOJIy4YEHHE,
¢du3nueckue W XUMHUYECKHe CBOMCTBa (00IIME KakK MpeIcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KaueCcTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arps3HEHHE OKPYKaromlen
Cpelbl COSMHEHUAMH a30Ta (KUCIOTHBIE TOXKIH, 3arpsi3HEHUE BO3/1yXa, MTOYBBI

1 BOJIOEMOB)

2.4

®docdop, amtoTponHsle Moaudukanuu gocdopa, GpuMUECKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, Qusnyeckue u
XUMUYECKHE CBOWMCTBa, ToiiydeHue. Vcmonmb3oBanue ¢docharoB B KauecTBe

MUHEPAJIbHBIX YA00peHHit

2.5

Obmas xapaktepuctuka srneMeHToB I[VA-rpymmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHble CTENEHU OKHUCIEHHUS. YIVIepoJ, aJUIOTPOIHBIE
MOTUGUKAIMK, PACIpPOCTPaHEHHE B MpHPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B mpupone. Okcunbl yriepona,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBa, JIEHCTBHE HAa JKUBBIE OPTaHU3MBI,

IMOJIYUYCHHEC U ITPUMCHCHHC. DKOJIOTHYECKHUE HpO6JICMBI, CBsI3aHHBIE C OKCHIOM




yraepona(IV); rumoreza T7100aTbHOTO TOTEIUICHUS KIWMAaTa; IMapHUKOBBINA
apdekr. YrompHas KucCioTa W €€ Conu, UX (UINYECKUE M XUMHYECKUE
CBOWCTBa, MOJYy4YeHHUE W mpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHAt-
noHbl. Ucmonbp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHUHC, IMPOMBINUICHHOCTU U

CEIIbCKOM XO3SIMCTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yraepojga (MeTaH, 3TaH, 3TWIIEH, alleTUJIEH, 3TaHOJ, TJIULEPHUH, YKCYCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHsTe o Ouojornyecku
BOKHBIX BEILECTBAX: XHUpax, O€nIKax, YIrJIeBoJax — M HUX POJH B KU3HU
yeloBeka. MarepuaibHOE €IUHCTBO OPTaHMYECKMX W HEOPraHHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyY€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmmue mpenctaBieHus 00
okcuae kpemuusi(IV) u kpemuueBoi kucnore. CHUIMKAThI, UX UCIOJIB30BAHUE B
ObITY, MEIUIIMHE, MPOMBIIINIEHHOCTU. BaxkHelre cTrpouteabHble MaTepHUaibl:
KepaMuKa, CTEKJIO, IIEMEHT, OeToH, xene300eroH. IIpoOiembl Oe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B MMOBCEJHEBHOM KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHHuEe oOpa3lloB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE KaueCTBEHHBIX PEaKLIH Ha XJIOpUI-
HMOHbI M HaOJIOJEHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpaKarolIne
¢u3nyecKkre 1 XMMUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C 00paslamMH XJIOpUIOB
(ramoreHuIoB); O3HAKOMIIGHME C oOOpa3llaMu cepbl U €€ COeAMHEHUSIMHU
(BOBMOXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE Mpolecca
oOyriuBaHMUs caxapa MoJl JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMHMUYECKUX CBOMCTB pa30aBICHHON CEpHOW KHUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuud Ha cynb(ar-uoH U HaOIMIOJeHHE Tpu3HaKa €
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUIl (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHalioB), 0Opa3laMu
a30THBIX U (HOChHOPHBIX YAOOpPEHUH; TIOJyYeHHEe, COONpaHne, paclo3HaBaHuE 1
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEICHHE KAa4ECTBEHHBIX pEakUUil Ha HOH
aMMOHMS W (ochar-uOH M U3yyEHHE TPU3HAKOB UX IPOTEKAHU,
B3aMMOJICIICTBUE KOHIIEHTPUPOBAHHOM a30THON KUCJIOTBHI C MEABIO (BO3MOKHO
UCIOJIb30BAHUE BHUAEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAIITMYECKUX
peméTok anmaza, rpadura, (QyuIepeHa; O03HAKOMIIEHHE C  IPOIECCOM

azcopOLMU PacTBOPEHHBIX BEIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; MOJy4YEeHUE, COOMpaHHe, pacliO3HABAaHHE M HM3YYCHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IpOBEACHHWE KAYEeCTBEHHBIX pEaKUMid Ha KapOoHAT- u
CHJIMKAT-HOHBl M HW3YyYEHHE MPHU3HAKOB HMX NPOTEKAHUS;, O3HAKOMIICHHE C
MPOAYKIIMEH CHUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTATbHBIX

3aaa4 110 TEMC «BakHene HeMeTauIbl U UX COCAHNHCHUA

Mertamisl 1 uX COCOAUHECHUA

3.1

OOwiast XapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxenuss B Ilepuonuueckoi cucreMe XUMHUYECKHX dieMeHToB JI.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnnueckas CBs3b U
METaJJIMYECKasl ~ KpUCTallInyeckass pemérka. ODJIEKTPOXUMHUYECKHH  psiA

HaHpH)I(eHI/Iﬁ MCTaJJIOB

3.2

33

duznyecknue U XMMUYECKUE CBOMCTBA MeTayuioB. O0IIne crnocoObl MOTYYeHHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposuu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIICHHOCTH

[lenouynsle MeTasuibl: noyioxkenue B llepumonuyeckoid cucTeMe XUMHUYECKUX
anemeHntoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXJECHHE B MPUPOJIE.
duznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
THAPOKCUABI HATPUA W KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX METAJJIOB U HUX

COeIUHEHUN

34

[IlenoyHo3eMenpHbIE  METaUIbBl MarHuid W KaJbLUN:  IIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMU4ecKux 3y1eMeHToB /.M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxOXJEHHE B mNpupoae. PU3NYECKME U XMMHUYECKHE CBOMCTBa
MarHus W Kaublus. BaxkHelmme coequHEHUs KanbIus (OKCHUI, THUAPOKCHI,

conn). JKECTKOCTB BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomuHuii: nonoxenue B llepuonmyeckoid cucteMe XUMHUYECKUX 3JIEMEHTOB
JI.. MennaeneeBa; CTpO€HHE aToMa; HaxoXKJaeHue B mpupoae. dusmdeckue u
XMUMHYECKHE CBOMCTBA AFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [lepronnueckoit cucreme XUMU4Yeckux 3iaeMenToB J[. 1.
MeneneeBa; CTpoeHHWE aToMa; HaxoXKJIeHue B mpupone. Dusznueckue u
XUMHUYECKHE CBOMCTBa kene3a. Okcuuapl, THAPOKCUIb U conu kene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOIyYEHUE

3.7

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

X (u3nUeckUMH CBOMCTBAMHU; U3YYEHHE PE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO WCITOJIb30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUS OKCHJA KaidblUsg M HATpUsi C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHUE BHUAEOMATEPUANIOB); HCCIEAOBAHUE CBOWMCTB KECTKOM BOJBI;
mpoiiecca TOpPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHS KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(Marausi, Kanblus, androMuHus, nuHka, sxeneza(ll) u xeneza(Ill), memgu(Il);
Ha0JI0/IeHNE U OMMCaHUE MPOIECCOB OKpAIIMBAHUS IUIAMEHU MOHAMM HATpHS,
Kaiuss W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJIPOKCHIA ANIOMHUHHUS M THUIPOKCUIA
[IMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3a71a4 110 TeMe «Bakueime MeTauibl U

X COCOIUHCHUA

Xumus u OKpYyKaromasa cpcaa

4.1

4.2

HoBrie MaTcepHrajibl U TCXHOJIOTHUMH. BemectBa u MaTcpuajibl B HOBCCHH@BHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxarommeit cpeast [I/IK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[IpupoaHble HMCTOYHMKHM YTIEBOIOPOAOB (Yrojb, MPUPOIHBIA Ta3, He(dTh),

MMPOAYKTBI UX nepepa60TKH, HX pOJIb B 6BITy " MIPpOMBIITJIICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3ydeHHe 00pa3ll0B MaTepuasoB (CTEKIIO, CIJIaBbI

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)



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
HoMmeHknatypsl (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, amomunus, menu (II), uunka, xeneza (II u

' III), oxcuasr yrnepona (II u 1IV), kpemuus (IV), asora u dpocdopa (111
u V), cepet (IV m VI), cepuucras, cepnHas, a30TUCTas, a30THasd,
docdopHasi, yronbpHas, 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.

Xummnueckas opmyia. BareHTHOCTh aTOMOB XMMHYECKHX JIeMeHTOB. CTeTneHb

OKHUCJICHUA

1.4

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

B COCIUMHCHNU

1.5

1.6

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

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

[Iepnonnueckuit 3akoH u lIlepuognueckas cucremMa XHMHYECKHX 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

Xumuyeckass cBsizb. KoBaneHTHast (mosisipHass M HEMOJISIpHAsi)  CBSI3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  3JeMeHTOoB.  MoHHas  CBs3b.

MeTtananyeckas CBSI3b




3.2

Tunbl KpUCTAIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUA. Mertanisl 1 UX COCOAUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECcoJIe00pa3yrole; OCHOBaHWHM (IIENOYM W HEPACTBOPUMBIE OCHOBAHMS);
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, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpH:A, Kajlusd, Marovugd W KaJlblHs, aJJFOMUHHA, KCJIC34d. 3HeKTpOXI/IMI/I‘IeCKHﬁ

A HAIIPSKEHUN METaJIOB

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

XJIOPOBOJIOPO/IA, CEPOBOOPOAA, AMMHAKA

4.5

Ouznyeckue U XUMHUYECKHE CBOMCTBa OKCcHUI0B HeMeTamwnoB: cepel (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuus(IV). Ilonydenue

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

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

xenesa(ll, IT). TTonydyenue okCuI0B METAILIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX TMAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB  aJIOMUHUSA, JKene3za, 1uHKa). llomydeHwe ocHoBaHMl U
aM(OTEpHBIX THJIPOKCHJIOB

OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOopHON, KPEeMHHEBOH, yroibHOU. OcoObIe
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHONW CEpPHOM W a30THOM KHUCIOT.
[Tonyyenue kucaot

OO0mme XuMHYECKHE CBOMCTBA cpenHux cosed. [lomydenue coneit

[Tony4yenue, coOupaHue, paclo3HaBaHHE BOJAOPONA, KHCIOPOJa, aMMHAaKa,

YIJIEKHUCIIOTO Ta3a B J1abopaTopuu

4.11

[Tomyyenne amMmmuaka, CepHON M Aa30THOM KHUCIIOT B MpOMBINUIEHHOCTH. OO01me

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 OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

52

5.3

54

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluy, TEPMOXUMHUUYECKHE YpaBHEHUSA. IK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMUCIEHHSI M BOCCTAHOBJIICHHA.  DIEKTPOHHBIM  OajaHc
OKHCJIMTEIbHOBOCCTAHOBUTEIbHON PEaKIUU

Teopus anekTpoauTudecko nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJIUThI. CUIIbHBIC U cIa0ble AIEKTPOIUTHI. CTENeHb JUCCOHAIIIT
Peakiiuu monHoro obmeHa. YCiIOBHS MPOTEKAHMs pPEaKlUii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

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

HepBaﬁ moMoub MMpru XUMHYCECKUX OKOT'aX U OTPABJICHUAX

6.2

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

pa3pymieHue 030HOBOT'O CJI0s

6.3

6.4

[Tpumenenue cepsl, a3ota, (pocdopa, yriepona, KpeMHHUS U UX COCTUHEHHUH 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 3aIUTHI X OT KOPPO3UU

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

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

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHEHMSX
yrieposa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJI, TJIMLIEPUH, YKCYCHas KUCIIOTA).
[NonsiTne 0 OMONOTHYECKN BaKHBIX BEIIECTBAX: JKUPaX, OENKax, yriieBoAax — U UX

POJIN B )KU3HU YCIIOBEKA




PacuéTrr:

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




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

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

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

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

METOANYECKHUE MATEPHUAJIBI 1JI1 YYUTEJIA

Xumus. 8 knacc. ba3oBbiil ypoBeHb. [IpoBepoyHbIe U KOHTPOJIbHBIE pa0OTHI
Xumus. 9 knacc. bazobiil ypoBeHb. [IpoBepouHbie 1 KOHTPOJbHBIE pA0OTHI
Mertoanueckoe mocooue k Kypey "HeoObraHast Xumus. DKCIIEpUMEHTHI U
3a/aHud. 7-9 Kiaccel

Xumusi. 8-9 knaccel. ba3oBbiil ypoBeHb. MeToIMUECKUE PEKOMEHIAINH K

yueOHukam ["abpuensna O.C., Octpoymona N.I'., Cnankosa C.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET
https://resh.edu.ru/

https://uchebnik.mos.ru/catalogue?subject_ids=44/
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